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I. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA «OCHOBBI
COBPEMEHHOM BHOJIOT UW»

JIMYHOCTHBIMH pe3yJibTaTaMu 00y4deHUs: oOmiell OMoJIoTHH B cTapiieil mpoduiIbHON
IKOJIE SIBJISFOTCS:

® pa3BUTHE IIO3HaBaTCJIIbHBIX HHTCPECCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CIIOCOOHOCTEN ydaluxcs;

* yOS)KZACHHOCTh B BO3MOXKHOCTH TIO3HAHHS MPUPOIBI, B HEOOXOIWMOCTH Pa3zyMHOTO
UCIIOJIb30BAHUS JOCTIDKCHUH HAyKl M HAHO TEXHOJOTMH JUIS JalbHEHIIEro pa3BHUTHS
YeJI0BEUECKOro 00IIecTBa,

®* YBAXCHHUEC K TBOpHAM HAYKW W TEXHHUKH, OTHOIICHHUC K OHMOJIOTMH KaK K OJICMCHTY

00111€4eI0BEYECKON KYJIbTYpPhI;

* CAMOCTOSITEJIbHOCTh B IPHOOPETEHUN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUIL;

* TOTOBHOCTh K OOOCHOBAaHHOMY BbIOOPY JKM3HEHHOIO IIyTM B COOTBETCTBUU C
COOCTBEHHBIMU HHTEPECAMU U BO3MOKHOCTSIMHU;

* MOTUBAlMs 00pa30BaTENbHON [EATENIPHOCTU ILIKOJBHUKOB Ha OCHOBE JIMYHOCTHO-
OPHUEHTHPOBAHHOI'O MTOAXO0AA;

* opMHpOBaHNE IIEHHOCTHBIX OTHOWICHHWH JAPYr K APYry, K YUYUTEN0, K aBTOpam

OTKPBITUH U N300peTeHuil, K pe3ynbTaTaM 00ydeHus

MertanpeaMeTHbIMH pe3ysbTaTaMu OOydeHUs OMONOrMM B crapiied NpouiIbHON IMIKOJIEe
ABIISIOTCA:

* IpUOOpeTeHNEe U 3aKpeIUIeHHE HaBBIKOB 3()PEKTUBHOTO TMONY4YEHHUS U OCBOCHHS
y4eOHOTro Marepuajia ¢ HMCIOJIb30BaHHEM y4ueOHOU iuTeparypbl (yueOHHUKOB W TOCOOWIf), Ha
JEKIHUSAX, CEMUHAPCKUX U MPAKTHUECKUX 3aHATHUSX;

* OBJIQJICHHE HABBIKAMH CaMOCTOSTEILHOTO MPUOOPETEHHSI HOBBIX 3HAHWM, OpraHU3aluu
y4eOHOW JESITeNbHOCTH, TOCTAaHOBKH II€Jiel, IUIAaHUPOBAHUS, CAMOKOHTPOJS M OIICHKHU
pe3yJIbTaTOB CBOEU JEATEIBHOCTH, YMEHUSMH MPEABUIETH BO3MOXHBIE PE3YJIbTAaThl CBOUX
JIEHCTBHI;

* MOHUMAHUE Pa3IMUYMNA MEXIYy aJbTepHATUBHBIMU (aKTaMH W THUIIOTE3aMH I X
OOBSICHCHUS, TEOPETUYECKHMMH MOJACISAMH W  pEAIbHBIMH  OOBEKTaMH,  OBJIQJICHUE
YHHUBEpPCATbHBIMUA YY€OHBIMH JIEHCTBUSMU Ha MPUMEpax TUIOTE3 Uil OOBSICHEHHUS M3BECTHBIX
($akTOB M IKCIIEPUMEHTATBHON MPOBEPKH BBIIBUTAEMBIX TUIIOTE3, Pa3pabOTKH TEOPETHUECKUX
MojieJield TPOLIECCOB WJIU SIBJICHUI;

* popMHpOBaHNE YMEHUN BOCIIPUHUMATH, NlepepadaThiBaTh U MPEIbIBIATH HH()OPMAIIHIO
B CIJIOBECHOW, OOpa3HOM, CHUMBOJIMYECKON (opmax, aHaIM3UpoOBaTh M mepepadaThiBaTh
IMMOJIYYCHHYIO HH(bOpMaHI/IIO B COOTBETCTBHUH C ITOCTABJICHHBIMH 3aJa4aMH, BBIACIATH OCHOBHOC
COACPIKAHNUE MPOYUTAHHOI'O TCEKCTA, HAXOJAUTH B HEM OTBCTHI Ha IOCTABJICHHBIC BOIIPOCHI H
u3jaraTh €ro;
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* IpuoOpeTEeHNEe OIbITa CaMOCTOSITEIPHOTO TOMCKA, aHanmu3a W oTOoOpa MH(MOpPMAIUU C
HCIIOJIb30BAHUCM PA3JIMYHBIX HCTOUYHHKOB W HOBBIX I/IH(I)OpMaLII/IOHHBIX TEXHOJIOTUH JJIA
pelICHUS TO3HABATCIIbHBIX 3a1a4;

* pa3BUTHE MOHOJIOTUYECKON M IUAJOrMYecKOd pedH, YMEHHUs BbIPAXKaTh CBOM MBICIU U
CHOCOOHOCTH BBICTYIIMBATH COOECENHUKA, MMOHUMATh €r0 TOYKY 3PEHHs, MPU3HABATH IPABO
JIPYrOro 4ej0BeKa Ha MHOE apIryMEHTUPOBAHHOE MHEHUE;

* OCBOGHME TNPHUEMOB  JIEUCTBUH B  HECTAHJAPTHBIX  CHUTYyalMsIX, OBJAJCHUE
3BPUCTHUYECKUMU METOJIJaMU pelIeHUsI TPoOIeM;

* opMUpOBaHHE YMEHUN pabOTaTh B IPYIIE C BBINOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX
poJieii, MpeCTaBIATh U OTCTAUBAaTh CBOU B3IJISIIBI U YOEXKICHUS, BECTH IUCKYCCHIO.

IIpeaMeTHbIe pe3yabTaThl YrIIyOJICHHOTO M3y4eHUs 00IIe OMOIOTUY B CTapUIMX Kiaccax
IKOJIbI IIPEJICTABIIEHBI B COJIEPKaHUU Kypca 10 TeMaM. J{oCTHKeHue TMUHOCTHBIX PE3yJIbTaTOB
OLICHUBAETCS HA KAYeCTBEHHOM YpoBHE (0e3 oTMeTok). CHOpMHPOBAHHOCTH METANIPEIMETHBIX
U NPEJIMETHBIX YMEHUH OLIEHUBAETCsl B Oajulax MO pe3yJbTaTaM TEKYIIEro, TEMaTUYECKOro U
UTOTOBOI'O KOHTPOJIS, a TAK)KE M0 pe3yJibTaTaM BbIIIOJHEHUS Ja0OPATOPHBIX M MPAKTHUECKUX
pabor.

BbinyckHuK Ha yriiy0JIeHHOM YPOBHE HAYUMTCS:

— pacno3HaBaTb U ONHCHIBATH OCHOBHBIC YAaCTH U OpraHOUAbl KJICTKH, OpTaHbl U1 CUCTEMBI OpTaHOB
YCJIOBCKaA, OpraHbl HBCTKOBOT'O pPACTCHHA, OpraHbl U CUCTEMBI OPraHOB JXMBOTHBIX, PACTCHUA
Pa3HbIX OTACIIOB, ) KUBOTHBIX OTACIBHBIX THUIIOB U KJIACCOB,

- CpaBHUBATb OHoJIOrnYecKre OOBEKTHI (KJ'ICTKI/I, TKaHH, OpraHbl U CUCTEMBI OpraHOB, OPraHU3MBI,

HpeI[CTaBHTeHCﬁ OTACIBHBIX CUCTEMATUYCCKUX prHH) " OCJIaTh BBIBOABI HA OCHOBE CPABHCHUA,

- OMPEACIATh TPUHAICKHOCTh OHMOJOTMYECKUX OOBEKTOB K OIPEICIICHHOW CHUCTEMaTHYSCKOM

rpynne (kimaccudurars);

OLICHUBATL POJIb OHOJIOrHYSCKUX OTKpI)ITI/Iﬁ H COBPEMCHHBIX I/ICCJ'Ie)IOBaHI/Iﬁ B pa3sBUTHHU

HayKHU U B IIPAKTHYECKON JIEATEILHOCTH JIFOEH;

OLICHUBAaTh POJb OMOJOTMH B (POPMHUPOBAHMM COBPEMEHHON HAaydyHOH KapTHUHBI MUDA,

IMPOrHO3UPOBATH NCPCIICKTHBLI PA3BUTHA 6I/IOJ'IOFI/II/I;

YCTaHaBJ'II/IBaTI) 158 xapaKTemeBaTb CBA3b OCHOBOIIOJIArar0uInx 6I/IOJ'IOFI/I‘-I€CKI/IX HOHSITI/II\/'I
(keTka, OopraHu3M, BHJ, JKOCHCTeMa, Ouocdepa) ¢ OCHOBOIOJIATAIOIIMMHU TMOHSITHIMHU
JIPYTUX €CTECTBEHHBIX HAYK;

- 000CHOBBIBATh CHCTEMY B3TJISIOB HA JKUBYIO MPUPOJY M MECTO B HEH UeIOBeKa, MPUMEHSS
6I/IOJ'IOFI/I‘I€CKI/I€ TeOpI/II/I, yLIeHI/ISI, 3aKOHBI, SaKOHOMepHOCTI/I, IIOHUMAThH l"paHI/IIH)I nux
MPUMEHUMOCTH; - MPOBOJUTHh Y4€OHO-UCCIIEIOBATEIBCKYIO NIEATEILHOCTh 10 OHOJIOTHH:
BBIJIBUTATh TUIIOTE3bI, TNIAHUPOBATh PadOTy, OTOMpATh U MPE0OPa30BHIBATH HEOOXOAUMYIO
uH(pOpPMAIIMIO, TPOBOAUTH DJKCIEPUMEHTBI, HMHTEPIPETUPOBATh PE3YNbTAThI, JeNaTh
BBIBOJIbBI HA OCHOBC l'IOJ'Iy‘—IeHHI)IX pe?;y.]'IBTaTOB; - BBISIBJIATH U O6OCHOBBIBaTI) CyHIeCTBeHHBIe
O0COOEHHOCTH Pa3HBIX YPOBHEH OpraHM3alliy >KU3HU; - YCTAaHABIWBATH CBS3b CTPOCHUS U
(GYHKIIMI OCHOBHBIX OHMOJOTHYECKMX MAaKpOMOJEKYJ, MX POJb B IMpolleccax KIETOUYHOTO
MeTadoInu3Ma;

- pelmath 3aJadyd Ha omnpenesieHue nocieaoBaTenbHocT HykiaeoruaoB JIHK u uPHK

(MPHK), anTtukomonoB TPHK, mocnemoBaTenbHOCTH aMUHOKHUCIOT B MoJeKyle Oenka,
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MNPUMCHAA 3HAHUA O PpCaKIUAX MATPUYHOIO CHHTE3a, I'CHCTHUYCCKOM KOIC, IPHUHIUIIC
KOMITJIEMCHTApPHOCTH,
- A€JIaThb BbIBOJBI 00 HU3MCHCHUAX, KOTOPBIC HpOPI?;OfII[W B IIponecCax MaTpu4HOIro CUHTC3a B

CJIyda€ UBMCHCHUS IMOCJICA0BATCIIBPHOCTU HYKJICOTU OB HHK,

cpaBHUBaTb (Da3bl JeJIeHUS KIETKU; pellaTh 3aJayd Ha OIpeAe]IeHHE M CpaBHEHHE
KOJIMUECTBA reHeThuueckoro marepuana (xpomocoMm u JIHK) B kiieTkax MHOTIOKJIETOUHBIX

OpPraHU3MOB B pa3HbIX (pazax KJIETOYHOTO IIHMKJIIA;

BBISIBJIATH CYIICCTBEHHBIC MPU3HAKA CTPOCHHS KJIETOK OPTaHM3MOB Pa3HBIX 1APCTB KUBOK
MPUPOJIBI, YCTAHABJIMBATh B3aMMOCBSI3b CTPOEHUS M (YHKIHMA YacTel W OPraHOWIOB
KJICTKH;

- 000CHOBBIBATh B3aWMOCBSI3b IUIACTUYECKOTO W SHEPreTUYECKOro OOMEHOB; CPaBHHBATH
MIPOIIECCHI ITACTUYECKOTO M SHEPTETUUECKOT0 OOMEHOB, MPOUCXOIAIINX B KIETKAX JKUBBIX
OpraHU3MOB;

- OIIPEACINISATh KOJIMYECTBO XPOMOCOM B KJIETKaX PacTeHHUH OCHOBHBIX OTJIEJIOB Ha Pa3HBIX
JTanax >KU3HEHHOI'O ITUKIIA;

- pemiaTh T€HETUYECKUE 3a7a4d Ha AUTHOPUAHOE CKPEIIMBAHUE, CIEIUICHHOE (B TOM YHCIIC
CIIETIJICHHOE C TOJIOM) HACJIeIOBAaHME, aHAIM3UPYIOIIEEe CKpPEUIMBAHUE, TIPUMEHSST 3aKOHBI
HACJICJICTBEHHOCTH M 3aKOHOMEPHOCTHU CLETIEHHOTO HACJICI0BAHMUS;

- pacKpbIBaTh MPUYUHBI HACIEACTBEHHBIX 3a00JIeBaHUN, apryMEHTHPOBAThH HEOOXOAUMOCTD
Mep NpeyNpekIeHUs TaKUX 3a00JIEBaHMUI;

- CpaBHHMBATh Pa3HbIE CIIOCOOBI PA3MHOKEHHUS OPTaHU3MOB;

- XapaKTepU30BaThb OCHOBHBIE 3TAIbl OHTOTE€HE3a OPTaHU3MOB;

- BBISIBJISITh TIPUYMHBI U CYIIECTBEHHBIC MPU3HAKH MOJIU(DUKANMOHHON M MYTallMOHHOW
W3MEHYUBOCTH; OOOCHOBBIBATH POJIb M3MEHUHMBOCTH B €CTECTBEHHOM U HCKYCCTBEHHOM
otoope;

- 00OCHOBBIBATh 3HAYCHHUE PA3HBIX METOJIOB CEJIEKIIMH B CO3JJaHUU COPTOB PACTEHUH, MOPOJT
JKUBOTHBIX U MITAMMOB MUKPOOPTaHHU3MOB;

- OOOCHOBBIBaTh ~ MPUYMHBI ~ HM3MEHSIEMOCTM U  MHOToOOpa3vs BHJOB, MPUMEHSA
CUHTETUYECKYIO TEOPHIO IBOJIIOLIUU;

- XapakTepu30oBaTh MOMNYJSLMIO KaK €IWHMIY 53BOJIIOIUH, BHJ KaK CHCTEMaTHYECKYIO
KAaTerOpHIO U KaK pe3yabTaT IBOJIOLUY;

- YCTaHaBIIUBATh CBSI3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBI;

- COCTaBJIAITb CXEMbI IE€pEeHOCa BEIIECTB M HHEPIMM B HKOCUCTEME (CEeTH MHUTaHUS),
MPOTHO3UPOBATH MX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHSI (PAKTOPOB Cpebl;

- aQpTyMEHTHPOBATH COOCTBEHHYIO MO3HUITUIO IO OTHOIICHUIO K SKOJOTHUYECKUM MIpodIemMaM 1
MOBEJICHUIO B MPUPOJIHOM CpeJIE;

- 000CHOBBIBaTh HEOOXOAMMOCTh YCTOWYMBOTO PAa3BUTUS KakK YCJIOBHS COXPAHEHHS

Ouocdepsl; - OICHWBATH TNPAKTHYECKOE W OITHUYECKOE 3HAYEHHWE COBPEMEHHBIX

HCCIEAOBAaHUIA B OHOJOTMU, MEIUIMHE, ODKOJIOTHHM, OWOTEXHOJOTHH, OOOCHOBEIBATH

COOCTBEHHYIO OIICHKY;
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- BBISIBIISITh B TEKCTE€ OMOJIOTMYECKOTO COJEp)KaHUs MpoOJeMy U apryMEHTHPOBAaHHO ee

OOBSICHSTD;

— TMPOBOJUTH CAaMOCTOSTEIHHBIN MOMCK OMOJOTrHYECKON MH(GOPMAIUK: HAXOAUTh B TEKCTE YUCOHUKA U
JIOTIOJTHUTENIBHOM JINTEPATyphl OTIMYUTEIbHBIC NMPU3HAKA OCHOBHBIX CHCTEMATUYCCKUX TPYII;, B
OMOJIOTMYECKUX CJIOBapsSX W CIPABOYHUKAX 3HAYCHUS OUOJOTUYCCKHX TEPMUHOB; B Pa3IUYHBIX
UCTOYHMKAX HEOOXOIUMYH0 WH(GOPMAIMIO O KHUBBIX OpPraHM3Max, OMOJOTHMYECKUX TMpoIeccax U
00BbeKTax (B TOM YHCIIE C UCITOJIB30BaHUEM HHPOPMAIIMOHHBIX TEXHOJIOTHH)

MIPEACTABISITE OMOJIOTHYECKYI0 MH(POPMAIIMIO B BHUJIE TEKCTa, TAaOJHUIIBI, CXEMBbI, Tpaduka,

AuarpaMMbl U ACJIaTh BBIBOJIbI HA OCHOBAHUHW MPCACTABJICHHLBIX JAHHBIX; HpeO6pa3OBBIBaTL

rpaduk, TabnHIly, TUarpaMmy, CXeMy B TEKCT OMOJIOTHYECKOTO COACPKAHUSI.

BbInycKHUK Ha YIJ1y0J€HHOM YPOBHE MOJIYYHUT BO3MOKHOCTH HAYYUTHCS:

®  OpeaHuU306vLIBAMb U NPOBOOUMDb UHOUBUOYATLHYIO UCCIE008AMENbCKYIO O0eSIMENIbHOCIb HO
buonocuu (unu paspabameieamsv UHOUBUOYATLHBIL HPOEKN). 6blOGU2AMb 2UNOMESb,
naaHuposamv pabomy, omoupamv U NpPeodpPaA308vbI6AMb HE0OXOOUMYIO UHGOpMayuLo,
nPOBOOUMb IKCNEPUMEHMbL, UHMEPNPEMUPOBAMb Pe3VIbMAambyl, 0elamsb 6bl800bl HA OCHOBE
NOJYYEHHBIX Pe3YIbMamos, NpedCmasiams NPOOYKM C80UX UCCIeO08AHULL

®  NPOCHO3UPOBAMb NOCAEOCMBUS COOCMBEHHBIX UCCAEO08AHULL C YUEemMOM IMUUECKUX HOPM U
9KONI02UYECKUX MPeOOBAHULL,

®  6bI0ENAMb CYUWECMBEHHbIE O0COOCHHOCMU JICUSHEHHbIX YUKI08 npedcmasumeneii pasHulxX
0moeno8 pacmeHuil U MUno8 HCUBOMHbBIX, U300PANCAMb YUK PA3BUMUSL 8 BUOE CXEM,

®  QHAMU3UPOBAML U UCNONL308AMb 6 peUeHUU Y4eOHbIX U UCCLe008amenbCKux 3a0au
UHGOPMAYUIO O COBPEMEHHBIX UCCICO08AHUSX 8 OUOI02UU, MeOUYUHE U IKOTIO2UU,

®  apeyMeHmuposamo HeoOxX00UMoCms cunmesa eCmeCcmeeHHO-HAYUHO20 u
COYUOSYMAHUMAPHO20 3HAHUS 8 INOXY UHDOPMAYUOHHOU YUBUIUZAYUU,

®  MOOenuposamsv UMEHeHUue IKOCUCHEM NOO GIUAHUEM DA3TUYHbIX 2pYnn  (axkmopos
OKpyoscatoujell cpeobi;

®  BLIABIAIMb 8 NpoYecce UCCIe008AMENbCKOU OesIMENbHOCMU NOCIeOCMBUsL. AHMPONOSEHHO20
6030€lCmBUst HA IKOCUCMEMbL C80€20 pPecUuoHa, npedidazamv CnocoObl  CHUNCEHUs.
AHMPONOSEHHO20 8030€UCBUSL HA IKOCUCTNEMb,

® UCnoIb308amb  NPUOOPEMEHHbIe KOMNEMeHYuu 6 NPAKMUYecKol OesimelbHOCmu U
NOBCEOHEBHOU JICU3HU OJIsl NpuodOpemenuss onvima OesmerbHoCmu, npeoulecmayrueli

npogheccuonanvHoll, 8 0CHO8e KOMOPOI iexcum OUON02UsA KaK Y4eOHblll npeomen.

II. COAEPXKAHUE KYPCA «OCHOBBbI COBPEMEHHOM BUOJIOT Ul»

PA3JIEJI 1. BUOJIOI'US KAK HAYKA. METO/JIbI HAYYHOI'O IO3HAHUA

[loBTOpeHue M cucTeMaTH3alMs MaTepuala O JOCTH)KEHHUSX OHOJIOTHH,
METO/axX HCCIENIOBaHMs, POJM YYEHbIX B IIO3HAaHUHM OKPY)KAIOIIEro Mupa, o0
OOIMMX TpU3HAKaX OWOJIOTUYECKUX CHCTEM, OCHOBHBIX YPOBHSX OpPraHHU3aLUU
KUBOW TPUPOABI, O pOJM  OHMONOTMYECKMX TEOopui, HIeH, Trumores B
(GOpMUPOBAHUM COBPEMEHHOM eCTeCTBEHHOHaydyHOH kapTuHbl Mmupa.  OcoOoe
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BHUMAaHME yJEJICHO 3aJJaHUsIM, B KOTOPBIX TpeOyeTcsl oNpenenuTh 001acTe OHOIOTHY,
M3YYaIOIyI0 MEKBHMJIOBBIE OTHOLICHHS (IKOJIOTHSA), METOJl T'€HETUKH YEJIOBEKa, C
IIOMOIIbI0  KOTOPOIO  YCTAHABIMBAETCSA  XapaKTep HACIEIOBaHUS IPU3HAKOB
(reHeaJlornyecKuii); METOJl, UCIOJB3YEMBIN B T€HETUKE JUIsl ONPENEICHUS] TEHOMHBIX
MyTaLuu.

PA3JIEJI 2. KIIETKA KAK BUOJIOTHYECKAS CUCTEMA

[ToBTOpEeHUe U cuCTeMaTU3alUs MaTepuaia O CTPOCHUU M (YHKUMUAX KIICTKH,
ee XHMMHUYECKOH OpraHu3aliy, TeHe M TeHETUYeCKOM Kojae, MeTaboiu3me,
MHOT000pa3uM KJIETOK, UX JEJICHUH; YMEHUSl YCTAaHABIMBATh B3aUMOCBS3b CTPOCHUS U
GbyHKIMI OpraHOUJOB KIIETKW; YMEHHUS paclo3HaBaThb W CPABHUBATH KJIETKH Pa3HBIX
OpPraHU3MOB, POLECCHI, IPOTEKAIOIINE B HUX.

PaGora ¢ pucyHkamMu Mo OIpeNesIeHHI0 OPraHOMIOB KIIETKH, XPOMOCOMHOTO
Habopa KJIEeTOK crmopoduTa M TrameTopuTa BOJOPOCIEH, MXOB, NANOPOTHUKOB,
TOJIOCEMEHHBIX M LIBETKOBBIX PACTEHM.

Peanmzanus HacnenctBeHHoi nHpopmarmu. COBOKYIMHOCTh PEaKIHid OMOJIOrHYECKOTO
CHHTE3a — IUTACTHYECKU 0OMeH, Win aHa0oIu3M. Perynsius akTHBHOCTH T€HOB MPOKApHOT;
OTEPOH: OMNEPOHBI HMHIYIUOCTbHBIE M perpeccuOenbHble. Perymisinus akTUBHOCTH T'EHOB
sykapuoT. CTpyKkTypHas 4acTb reHa. PerynstopHas yacTb I'€Ha: MPOMOTOPBI, PHXAHCEPHI U
uHcynstopsl. [lepenaya HacneacTBeHHON MH(GOPMAIIMU U3 AIpa B LIUTOIUIA3MY; TPAHCKPUIILIUS,
TpaHckpunuuonHsie ¢akropsl. Ctpykrypa JHK-cBsasbiBatomux Oenkos. [Ipoueccunr PHK.
Mexanu3m obecrieueHus: CUHTe3a OeJka; TpaHCHSAIUS; €€ CYIIHOCTh M MEXaHU3M,
ctabunbHocTh U PHK 1 KOHTpOIIB SKCIIpeccun TeHoB.

DHepreTuyeckuii oOMeH — kaTtabonu3Mm. ABTOTPO(HBII U TeTepoTpOdHBIN THUIIBI
oOMeHa. AHa’poOHOe U a’poOHOE pacilelUIeHHe OpraHu4eckux Moisiekyn. [loaroroButenbHbBIN
9Tam, pojb JIM30COM; HemojHoe (OeckuciopoaHoe) paciieruieHue. [lomHoe KucmopoaHoe
OKHCJICHHUE; JIOKAJIIM3aLMsI TIPOLECCOB B MUTOXOHAPUAX. CONpsKEHNE PaCIICIUIEHUS [VIFOKO3bI B
KJIeTke ¢ pacrmagoM u cuHTtesoM AT®. dotocuHTe3; cBeToBas (aza U OCOOEHHOCTH
OpraHM3ali TUJIAKOWJOB TpaH, SHEpreTuyeckas IeHHOCTh. TeMHoBas (asza ¢doTocuHTe3a,
MIPOLIECChl, B HEW MPOTEKAIOIUe, UCIOJIb30BaHNEe 3HEpTruu. Tumbl (POTOCHHTE3a U HUCTOUYHUKU
BOJIOpOZia Ul 00pa3oBaHMs OPraHMYECKUX MOJIEKYJ; peakIMM CBETOBOW M TEMHOBOH (ha3bl
¢dboTocuHTE3A.

Pazmuoxkenne kietok. MUTOTHYECKHMN IMKI: UWHTEpdaza — TMepuoj
MOJATOTOBKU KJETKM K JeneHuto, penymnukanus J[HK. Mexanusm obOpazoBanus
BEpETEHa JIEJICHNUs M PACXOKICHMs JOYEpHUX XPOMOCOM B aHada3ze. buonoruueckoe
3HaueHue MHUTO3a (0ecrnosoe pa3sMHOXKEHHE, POCT, BOCIIOJHEHUE KIETOUHBIX MOTEPH B
(GU3HONOrMYeCKUX M IaTOJIOTUYECKUX YCIOBUSX). Perymismus >KU3HEHHOro IMKia
KJIETKA MHOTOKJIeTOYHOro opranusma. ®dakropsl pocra. Ilonstue o pereHepauuu.
Hapymenust MHTEHCUBHOCTH KJIETOYHOTO Pa3sMHOXKEHHUs U 3a00JieBaHMs 4elloBeKa U
’KUBOTHBIX.

[TomoBoe pa3sMHOXEHHE pACTEHWW W JKUBOTHBIX; OHMOJOTHYECKUA CMBICIL.
['amerorenes. Ilepmoasl 00pa3oBaHMsI TMOJOBBIX KJIETOK: PAa3MHOXKEHHE M POCT.
Ilepmon co3peBanusi (Meito3); mpodaza-1 U mporecchl, B HEW MPOUCXOISIIHE.
buonoruueckoe 3HaueHue U Ouosornueckuit cmeica meiosza. Ilepuoa popmupoBanus
MOJIOBBIX KJIETOK; CYIIHOCTh U 0COOEHHOCTH TeueHus. OCOOEHHOCTH CriepMaToreHes3a
u oBoreHesa. OcemMeHEHME U OIUIOJOTBOPEHHE. MOHO- U NOJIUCHEPMUS;
OHoJorn4ecKoe 3Ha4eHne. JDBOITIOIMOHHOE 3HAUE€HHE TT0JIOBOTO Pa3MHOKEHUSI.
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Pemenue 3amanmii Ha onpenenenue yrcia xpomocom u JIHK B pasnbeix dazax
neneHust npu s 3akperyieHHe U OTpaboTKa MPAKTUYECKUX YMEHHMHA M HABBIKOB C
MCIIOJIb30BAaHUEM CIICYIOIUX BUI0B 3aJaHUI:

> OrmpeneneHne BEPHOTo (HEBEPHOTO) CYKICHMUS;
3aiaHusi ¢ MHOXKECTBEHHBIM BRIOOPOM OTBETOB;
O060061IeHre U TPUMEHEHUE 3HAHUH O KJIIETOYHOM YPOBHE OPTraHU3aIMU KU3HU
(XpOMOCOMHBIN HA0OP KIETOK AYKApHOT U HAOopa XPOMOCOM);

> YCTaHOBIIEHHE TIOCJIEJOBATEILHOCTH OHOJIOTUYECKUX TPOIECCOB  (dTarbl
dboTocuHTEe3a, OMOCUHTE3 O€lika, N3MEHEHHE XPOMOCOM B Meio03€e, COOBITHS B
MHTO3€);

> 3amaHue ¢ u300pakeHHeM OMOJIOTHYECKOTO 00beKTa (KJIETKH, OpraHOHU OB, (a3
MHTO3a U MEHO03a);

> 3ajaHue Ha aHanu3 OMoOJIOruYecKor nHpOpPMaLUK; » Pemienne 3amau 1o
IUTOJIOTUU Ha MPUMCHEHHE 3HAHUI B HOBOW CHUTYaIUH.
00pa30BaHMH MOJIOBBIX KJIETOK Y )KUBOTHBIX.

PA3JIEJI 3. OPTAHU3M KAK BUOJIOTHYECKAS CUCTEMA (10 YACOB)

Pasmuoxenune opranuzMoB. becrnosoe u moaoBoe pa3MHOKEHUE PACTEHUH U KUBOTHBIX.
®opmbl  Oecronoro pa3MHOXKEHHSA. bHONOrMuecKkuid CMBICT M SBOJIIOIMOHHOE 3HAYEHUE
Oecronoro pa3MHOkeHUsA. DOpMBI TOJOBOTO Tpolecca. buonmorndyeckuit cmbicn |
SBOJIIOIIMOHHOE 3HAUEHUE MOJIOBOT0 Pa3MHOKEHUS.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). THIbI SMIEKIEeTOK; MOJISPHOCTH,
pacmpeieieHne SKeNTKa W TEeHEeTUYeCKUX JeTepMuHaHT. OO0NoYKM sila; aKTUBALUs
OTUIOJJOTBOPEHHBIX  SUIEKIETOK K pa3BuTHIO. OCHOBHBIE 3aKOHOMEPHOCTH JIPOOJICHUS;
TOTUIIOTEHTHOCTh OJacTOMEpOB; 0OOpa3oBaHHE OJHOCIONHOrO 3apojsima. [acTpynsius;
3aKOHOMEPHOCTH 00pa3oBaHUs JBYCIOMHOTO 3apOoAbIlia. 3apoAbIIIeBble IJTUCTKA M HX
nanpHenmas nuddepeHImpoBKa; TOMOJIOTHS 3apPO/IBIIIEBBIX JTUCTKOB. [lepBUUHBIN OpraHoreHes3
(mevipymsiiusi) u fganbpHeimmas auddepeHpoBka TKaHEH, OPraHOB W CHUCTeM. Perymsius
SMOpPHOHANILHOTO Pa3BUTHUA; ACTePMHUHAIMS U JMOpHUOHANbHAS HMHAYKIHUA. | eHeTHueckui
KOHTpOJIb pa3Butus. O01Me 3aKOHOMEPHOCTH OHTOTE€HE3A.
3aKOHOMEPHOCTH HACJIEI0BaHUS IPU3HAKOB.

3akoHbl Menaenst. 3aKOH YHCTOTHBI TaMET M €ro IMTOJOrHYecKoe 00OCHOBaHHE.
JurubpunHoe ¥ NOAMTHOpUIHOE CKpeuluBaHWe. PemieHune 3amau Ha MOHOTHMOpHUAHOE
ckpemuBaHue. Pemenue 3amau Ha AUrMOpuaHOE CKpelquBaHue. PemieHwe 3agad  Ha
aHaJIM3UPYIOIIee CKPEIIMBAHUE U HEMOJIIHOE JOMUHUPOBAHHUE.

XpomocoMHasi Teopusi HacneACTBEHHOCTH. ClLEMeHHOe HacleI0BaHUE IPU3HAKOB.
3akoH T. Moprana. [lonHOe W HEMOJIHOE CIIETUIEHHE T'€HOB; PACCTOSHHUE MEXAY T'€HamH,
pPacnoJIOKEHHBIMM B OJHOM XpOMOCOME; TE€HETHMUECKHE KapThl XpoMOcOM. ['eHeTnueckoe
omnpeeneHue noja. I'eneTnyeckas CTpyKTypa MoJIOBbIX XxpoMmocoM. HacnenoBanue npu3Hakos,
CUEIUIEHHBIX C MOoJIOM. ['eHeTHueckue KapTbl XPOMOCOM YEJIOBEKa. XapakKTep HaclelIO0BaHUS
MIPU3HAKOB y 4YeJIOBeKa. [ €HHbIE M XPOMOCOMHBIE aHOMAJUU YEJIOBEKAa M BBI3bIBAEMBIE WMHU
3a0oneBaHus. Mepbl IpoUIaKTUKK HACIEeACTBEHHBIX 3a00JieBaHUI yenoBeka. Pemienue 3agau
Ha CIIeTJIEHHOE HacyeoBaHue. Pelienre 3a/1a4 Ha HaclIeJOBaHHE CLEIIEHHOE C IOJIOM.
B3anMozeiicTBre ajuienbHBIX (JIOMUHAPOBAHUE, HEMOJIHOE JOMHUHUPOBAHKE, KOJIOMUHUPOBAHNE
¥ CBEPXJIOMUHHUPOBAHNE) U HEAJUIEIbHBIX (KOMIUIEMEHTAPHOCTh, JIIUCTA3 U MOJUMEPHS) TCHOB
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B OIpeIeNeHUH Npu3HakoB. llneiioTponusi. DKCIPECCMBHOCTh M TEHETPAHTHOCTh TEHA.
Pemenue 3aga4 Ha B3aUMOJEHCTBUE TEHOB.
3aKOHOMEPHOCTH U3MEHUYUBOCTH.

OcHoBHble (OopMBI HU3MEHUYMBOCTH. ['eHOTHNHMUYECKas HM3MEHYMBOCTh. MyTaluu.
[lpyunMHBl W YacToTa MYyTallMid; MyTareHHbIe (DAKTOPBL. DBOJIOIUOHHAS POJb MYTaIlUi;
3HAUEHUE MYTAIMi JJs TPAKTUKH CEIhCKOTO XO3iWCTBA M OMOTEXHOJNOTMU. MyTarcHHbBIE
dakropel. KoMOMHATHBHAS W3MEHYMBOCTh. Y POBHM BO3HUKHOBEHHUS Pa3IMYHBIX KOMOWHAIIUN
TeHOB U MX POJIb B CO3/IaHUU TEHETUYECKOTO PazHOOOpasus B Mpeenax BUAa. DBOIIOIHOHHOE
3HaYeHNEe KOMOMHATUBHOW M3MEHYUBOCTH.

denotunuueckas, Wil Moau(pUKalMOHHAs, U3MEHYUBOCTh. CBOHCTBAa MOAM(pUKALUI:
ONPEIETIEHHOCTh YCIIOBUSIMU cpenpl, HaIlPaBJIECHHOCTb, IpyHIoBOi Xapaxrep,
HeHacleqyeMocTb. CTaTHUCTUYECKHME 3aKOHOMEPHOCTH MOAM(PUKAIMOHHON W3MEHYHBOCTH;
BApUALMOHHBIN psJl U BapuallMoOHHAas KpuBas. Hopma peakuuu; 3aBUCHUMOCTH OT T€HOTHIIA.
VYrpaBineHue JOMUHUPOBAHUEM.

OcHoBbl cenekuun. Co3iaHue Mopo/1 >KUBOTHBIX M COPTOB pacTeHuil. Paznoobpasue u
MIPOJIYKTUBHOCTD KYJIBTYPHBIX pacTeHUd. MeTObI CENEKIINU PACTCHUHN U )KUBOTHBIX.
buorexHonorus u renernyeckast nHxeHepust. Cesnekuus MUKpOOPTraHU3MOB JJIs TUILEBOM
MPOMBINIJICHHOCTH; TOJy4YeHHE JIEKAPCTBEHHBIX MPENapaToB, OMOIOTHYECKUX PETYIATOPOB,
AMUHOKHCIIOT.

[TpakTHdeckasi 4acTh — peIICHUE TEHETHYCCKHUX 3a7a9 PA3IMYHBIX THIIOB:
JTUTHOPHUIHOE CKPEIIUBAHUE;
HACJICJIOBAaHUE IMPHU3HAKOB, CICIICHHBIX C ITOJIOM;
CIICTUICHHOE HACJICIOBAaHUE MPU3HAKOB;
MIPOMEXKYTOYHOE HACJICIOBAHUE;
HACJIeIOBaHKE TPYII KPOBU;

YV V V¥V VY V V¥V

AHAJIN3 POAOCIOBHBIX.

buonuka

Hcnonb30BaHUE YEINOBEKOM B  XO3AMCTBEHHOW JEATEIBHOCTH NPUHIMUIIOB OpraHu3aluu
pacTeHUl W KUBOTHBIX. POpPMBI KUBOrO B IPUPOAE M HUX MPOMBILIICHHBIE AaHAJIOTU
(cTpouTenbHBIE COOPYKEHHS, MAITMHBI, MEXaHU3MBI, IPUOOPHI U T. 11.).

PA3JEJ 4. HEKJIETOYHBIE ®OPMbI )KU3HU.

Bupycsl — BHYTpUKIETOYHBIE Mapa3uThl Ha T'€HETUYECKOM YypoBHE. OTKpBITHE BHPYCOB,
MEXaHM3M B3aWMOJEWUCTBUS BHpYyca U KIETKHM, WH(EKIMOHHBIA mpouecc. Tumbsl mnepenauu
BUpYCOB. 3a0ojieBaHUs JKMBOTHBIX U pPACTEHUH, BBbI3bIBAEMblE BUpycaMu. BupycHble
3a0oneBaHus, BCTpedarommecs Yy dyenoBeka; rpunm, renatutr, CIIW/. bakrepuodaru.
[Tpoucxoxaenne BUpycoB. Mepsl MpoUIaKTUKK pacpoCTpaHEHUs] BUPYCHBIX 3a00JI€BaHUIA.

PA3JIEJI 5 TIPOKAPHUOTBI.

CtpoeHue UToIIa3Mbl OaKTepHATLHON KIIETKH; ToKaIu3amus GepMEeHTHBIX CHCTEM U
OpraHu3aIys MeTadoInu3Ma y mpokapuoT. [ eHeTnueckuii annapat 6akTepuil; 0COOEHHOCTH
peanu3anuu HacaeACTBeHHON nHbopmarmu. OCOOEHHOCTH KU3HEIEATETbHOCTH OaKTEPHIA:
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aBTOTpOo(HBIC U TeTepOoTPOdHBIC OaKTepHH; adpOOHBIE U aHA3POOHBIE MUKPOOPTaHU3MBI.
CrniopoobpazoBaHue U €ro OUoJIoTHYecKoe 3HaYeHne. Pa3MHOKeHne; ToI0Bo po1iece y
OakTepuil; peKOMOUHAITHH.

PA3JEJI 3. AAEPHBIE OPT’AHU3MbI
1. DBojouusi OpraHoB pacTeHu

DBoIOIUS — HayKa 00 MCTOPHUYECKOM Ipolecce pa3BUTUS MpUpoabl. CpaBHUTEIbHAS
aHaTOMUsi U MOP(QOJOTUS — HaNpaBICHUE HCCIEJOBAaHMUS CTPOEHUS OpPraHu3MoB. Mertop
CpaBHEHUSI.

BosnukHOBeHHE MHOTOKIIETOYHOCTH. JuddepeHnpoBKa KIETOK, 00pa30BaHNEe TKAHEH.
Knaccudukanus pacTUTENBHBIX TKaHEH: oOpa3oBaTellbHBIC, TIOKPOBHBIC, OCHOBHBIC,
MEXaHHYECKHEe, MPOBOJISIINE, BhIICTHTEIbHbIC. OCOOCHHOCTH CTPOSHUS W (DYHKIIUH Pa3HBIX
BUJIOB TKaHEH. DBOJIOUS TKAaHEMN.

[Ipoucxoxaenne KopHs. DyHKIMM KOpHS. Buabl KoOpHe#l: TriaBHBIM, OOKOBBIE,
npuaaTouHble. TUIBI KOPHEBBIX CHUCTEM: CTEp)KHEBas, MOYKOBaTas, BETBHUCTAs. 30HBI KOPHS:
JICJICHUS], PACTSDKEHMS, BCACBIBAHMS W NMPOBEACHUSA. TKaHM KOpPHS. AHAaTOMUYECKOE CTPOCHHUE
KOpHS: TEpBUYHOE U BTOpUYHOE. Bumom3MeHeHuss KOpHEl B CBS3U € UX (YHKIUSAMU:
3amacarouiue, BO3AYLIHbIE, KOPHU-IOANOPKH, XOAYJIbHBIE, JIbIXaTEIbHbIE, JAUCKOBUJIHBIE,
raycTOpuH, BTSATUBAIONINE, 3aKPEIUIAIONINe, OaKTepHaIbHble KIIyOSHbKH, MUKOPH3a. DBOJIOIHS
KOpHS.

CrpoeHnue nobera: credenb, MOYKH, JINCThS, Y3JIbl U MexA0y31us. [loderu yuinHeHHbIe
U yKOpoueHHble. Buapl yanuMHEHHBIX NOOEroB: MPSMOCTOSIMME, CTENIOLIUECs, IMOJ3y4ue,
BeloIyecs. BerBienne mo Oera: IUXOTOMHUYECKOE, AWXOMOAMAIBHOE, MOHONOIHMAIBHOE,
CUMIIOAUAJIBHOC, JOXHOIUXOTOMHNYECCKOEC. BI/IZ[OI/I3M€HCHI/I$[ mo0eros: KOPHCBHUIIIC, KJ'IY6CHI),
KIIyOHEJIyKOBHIIA, TyKOBHIIA, CTOJIOHBI, KOJIIOUKH.

Oynkiun  credns. OcoOEHHOCTH CTpOeHHsT CTeOist y pa3HbIX OTHENIOB CIIOPOBBIX
pactenuii. CtpoeHue cTe0i1st MHOTOJIETHETO IPEBECHOTO XBOMHOTO pacteHus. CtpoeHue credius
OJTHOJIOJIBHOTO  TpaBsiHMCTOro pacteHus. CrpoeHue cTeOss ABYAONBHBIX TPaBSHUCTHIX
pactenuil. CtpoeHue cTeOyii IpeBECHOro pacTeHus. IlepBHUHOE CTpOoE€HHE JBYIOJIBHBIX
pacTeHMii: IEHTpalbHBIA OCEBOW LMWJIMHIP, MEPBUYHAS KOpa, MEPBUYHAS MOKPOBHAS TKAaHb.
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 CTpoeHWe JIMCTa: JMCTOBAas IJIACTHHKA, JIMCTOBOE BIArajuile,
YepenloK M TNPUWIMCTHUKH. DOpPMBI JIUCTHEB: CIIOKHBIE U IPOCTHIE JIUCTHS, LENbHBIE U
pacceuenHble. Dopma nucTOBOM NMuacTUHKU. PopMa Kpast JIMCTOBOM IIacTHHKH. JKuinkoBaHue
mucTbeB. JlucropacnosnokeHue: odepegHOe WM CHUpPaIbHOE, CYNPOTHBHOE, MYTOBUATOE.
AHaTOMHUYECKOE CTPOEHHE JINCTA: SMUIEPMHUC, ME30(UILT U COCY AUCTOBOJIOKHUCTBIN ITyYOK.
Tkanu nucra. BumonsMeHeHus TMCThEB: YNy, KOJMIOYKU, YCUKH, JJOBYUE arIapaThl.

Crnopa. PaBHOCIIOPOBOCTB, M30CHOpBL. PazHOCIOpPOBOCTB: Meracmopa M MHUKPOCIOpA,
MHKPO M Mera CHOpaHTruu. MyXCKOW M KEHCKUH ramMeTopuThl. AHTEpUAUN U apXETOHHUHU.
Cemsa. CrpoeHue CEMEHHM TOJOCEMEHHBIX M IOKPBITOCEMEHHBIX pacTeHuil. UepenoBaHue
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MOKOJIeHUM: cropodur u ramerodur. DBOMIONUA TaMEeTOPUTHOTO W  CHOPO(UTHOTO
MMOKOJICHUH.

PenponykTBHBIE (T€HEpAaTHBHBIE) OpraHbl y pacTeHUM pa3HbIX OTAenoB. CTpoeHue
nBerka. @DyHkuuu yactel nBerka. POpPMUPOBAHME U CTPOEHUE MYXKCKOIO U KEHCKOTO
ramerouToB. THUIBI IBETKOB: MpaBUJIbHBIC, HEMPABUWIbHBIE, aCHMMETPUYHBIC; THIYMMHOYHbIE H
nectuyHble. [Iporcxoxaenue nserka. YacTu 1BETKa JMCTOBOTO U CTEOJIEBOTO MPOUCXOKICHUSI.
OBOJIOIUS TEHEPATUBHBIX OPTraHOB.

OOpa3zoBanue TramMer y pacTeHW pa3HBIX OTIENOB. THIBI TOJOBBIX MPOIECCOB:
roJIOraMHusi, KOHBbIOTAllMs, alloraMusi, U30raMus, reTeporamusi, 0oOraMus. JBOJIIOLHUS OJIOBOIO
rpolriecca y pacTeHHil. DBOIIOLHUS )KU3HEHHBIX IUKIIOB.

2. DBOJIIOIHSA CHCTEM OPraHOB KMBOTHBIX

becnossonounvie. [Ipoucxoxaenue MTOKPOBOB B sMOpuoreHese. DKTonepMa
KHUIIEYHOMONOCTHRIX,  auddepenimanuss ee  kiIeTok.  KOXKHOMYCKYNBHBI  MEIIOK.
Huddepennnanys KOXXHOMYCKYIbHOTO MEIIKA HA TTIOKPOBBI U MBIIIIIBI.

Ilozsonounvie. Bo3HukHOBEeHHE MHOT'OKJIETOYHOTO MIOKpOBA. Huddepenunanus
MHOT'OKJIETOYHOIO TIOKpPOBa Ha 3MNUAEPMUC U KOpUyM. OJHOKJIETOUYHBIE M MHOTOKJIETOYHBIE
KOkKHbIe  kene3bl.  JuddepeHumanust KoxXHBIX  kene3. DopMHUpOBaHHE  TOKPOBHBIX
IIPOU3BOJIHBIX.

becnozeonounvie. I'mapocratndyeckuil «ckener». HapykHblil ckeneT MOJUTIOCKOB. HapyKHbIi
CKeJIET WICHUCTOHOTHX.

Ilozeonounsie. Ilpoucxoxaenue ckenera B amoOpuorenese. DopMupoBaHUE OCEBOTO CKEJETa B
BUJIE XOpJbl. 3aMEHa XOpHAbl XpsIIeBbIM ckeneroM. OOpa3oBaHHE XPSILIEBHIX MO3BOHKOB.
[Tonpa3nenenue oceBOro cCKejaeTa Ha CKeJIeT TOJIOBBI M TYJOBHINA. 3aMeHa XPSILEBOTO CKeleTa
Ha KOCTHOXPSAIIEBOM, a 3aTeM KOCTHBIN. J(uddepenimanus mo3BOHOYHOTO CTOJI0a HA OTIEIbI.
[ToaBM>)KHOCTH TOJOBBI OTHOCHUTEJIBHO TO3BOHOYHHMKA. YBEJIMYECHHE KOJMYECTBA OTJIEIIOB
no3BoHOYHHUKA. [IpeoOpazoBaHuMe MapHBIX IUJIABHUKOB B CKEJIET CBOOOJHOW KOHEYHOCTH.
OO6pa3oBaHue rpyAHON KIETKH.

becnossonounvie. IlumeBapurenbHas nojaocTb. POpMHUpPOBAaHUE MHUIIEBAPUTEIBLHON TPYOKH B
smbOpuorenese. Juddepenumans nuieBapuTeIbHON TPyOKH Ha oTaeNbl. [losiBiIeHHe riaakoi
MYCKYJIaTypbl B  CTEHKE MMIIeBapuTenbHOM TpyOku. IluimeBapuTenbHble — Kese3bl
0ecro3BOHOYHBIX. THUIBI pOTOBBIX aIlaparos.

llo36onounvie. IlosiBNeHHE OpraHOB aKTUBHOIO 3a XBaTa numu. 3yObl. JuddepeHunanus
3yOHOH cHCTeMbl MIieKonuTarommx. Pas3aeneHue poToOBOM MOJOCTH Ha JIbIXaTENbHBIA U
NUIIeBapUTENbHbIN  oThenbl.  JuddepeHunanus mNUIIeBapUTEIbHON TPYOKHM Ha OT/AETBL
Pa3BuTre coOCTBEHHOM TMIaAKON MYCKyJIaTyphl U CIIOCOOHOCTH K NMEPUCTAIBTUKE. Y CIIOKHEHUE
CTPOEHHS MUUIIEBApUTEIbHBIX XKese3. OCOOEHHOCTH CTPOEHUS MHILEBAPUTEIBHON CHUCTEMBI B
CBSI3U CO CIIOCOOOM IMHUTAHUS U NEPEeBAPUBAHUS TTHIIH.

becnossonounvie. @opMHUpOBaHHE OPraHOB JbIXaHHUA M3 IMOKPOBOB. Pa3zHooOpasue opraHos
JIbIXaHUs. Y BEJIMUEHHE TOBEPXHOCTU Ta3000MeHa.

Ilo360oHn0unble. DOPMUPOBAHKE OPTraHOB AbIXaHMs B aMOpuorenese. OTaeneHrne BO31yXOHOCHBIX
nyred oT poToBod mojoctu. Juddepenuumanus opraHoB apixaHus. CTpyKTypHOE
COBEpUICHCTBOBAHMWE JIETKUX. THWIBI JIETKUX. YBEJIMYEHHE TIOBEPXHOCTH Ta3000MeHa.
VYBenuueHrne KOHTaKTa ¢ KPOBEHOCHOU cucteMoi. DopMUpOBaHHE CTPYKTYP, 00ECIIEUNBAIOIINX
JbpIxaHue. MexaHu3Mbl JbIXaHUsl.
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becnozeonounvie. Tunbl KpoBEHOCHBIX cucTeM. [losiBnmenune cepamna. @OpMEHHbIE 3JIEMEHTHI
KpoBHU. [IUTMEHTHI KPOBH.

Tlozsonounsie. Penykuust u npeoOpazoBaHue apTepUaibHBIX Ayr. DopMuUpoOBaHHE TPEX BHUIOB
(GOopMEeHHBIX 2JIeMEHTOB KpoBH. [losBICHHE Manoro Kpyra KpoOBOOOpAaIeHHsS. Y BEIUYCHHE
yycia Kamep cepama. PasneneHue KpoBM Ha apTEepUaIbHYI0O W BEHO3HYIO. YPOBEHb
HACBIIIIEHHOCTH KPOBU KHCIIOPOIOM.

XO0JIOAHOKPOBHOCTh M TEMJIOKPOBHOCTb.

becnozsonounvie. JxToAEpMaAIBLHOE TPOUCXOXKICHUE HEPBHOW cucTeMbl. [lorpyxeHue HepBHOM
TKaHU B TIyOb Tena. KoHIEHTpauMs HEpPBHBIX KIETOK € 00pa3oBaHHMEM HEPBHBIX Y3JIOB U
cTBOJI0B. DOopMupoBaHHe HEPBHBIX IIeHTPOB. Lledanuzamms. Tumbl HEpBHON CUCTEMBI.
Ilozeonounvie. DopmupoBaHue TpyO4yaToii HEpB HOM cuUCTeMBl B 3MOpUOTreHese.
[TporpeccuBHOE pa3BuTHe HepBHOU TpyOku. Juddepeninanus HepBHON TPyOKH HA TOJIOBHOM
U cIMHHOM MOo3T. LlenTpanbHas u nepudepuyeckast 4aCTH HEPBHOM CHCTEMBI. THITBI TOJIOBHOTO
Mo3ra. Kopa 60JIbIux mosymapuiu.

becnozsonounvie. Cnenpanusanus KiIeTok snuTenus. KoHIeHTpanys 4yBCTBUTENIBHBIX KIETOK.
JuddepeHnmanus 9yBCTBUTENBHBIX CKOMUIeHHH. OOpa3oBaHue ammapara, BOCIPHHUMAIOIIETO
pazapaxenusi. QopMHpOBaHUE OPraHOB UyBCTB. BUpl OpraHoB 4yBCTB.

Ilo36onounsie. DopMUpOBaHUE OPraHOB UyBCTB B aMOpuoreHese. Auddepenunanus anmnapara,
BOCIIPMHUMAIOLIETO pa3jpakeHus. Bunel opraHoB 4yBcTB. B3auMMOCBS3b ypOBHSI pa3BUTHS
HEPBHOM CHUCTEMBI U OPraHOB YYBCTB ¢ 00OPa30M KU3HU, KU3HEAEATEIIBHOCTBIO OPraHU3MOB U
IPUCTIOCOOTIEHHOCTBIO K CPEJIE.

becnossonounvie. Tunbl BbIIETUTENbHBIX cUCTEM. [IpoTyKThl OOMEHA.

Ilo36onounvie. OOPMHPOBAHUE OPIraHOB BBIICIECHUS B SMOpUOreHe3e. YTpara CBs3H C
[IEIOMOM. YCTaHOBJIGHHE CBSI3M C KpPOBEHOCHOH cucTeMoi. JluddepeHnmanus H3BUTHIX
KaHaJIbIIeB. THUIBI BBIJIENN TeTbHBIX cucTeM. [IpoaykThl oOMeHa.

becnossonounvie. O60co0IeHNE TEPBUYHBIX MOJOBBIX KIETOK. DOPMUPOBAHKE MOJIOBBIX KEJIE3.
O0pa3oBaHue BBIBOJHBIX MPOTOKOB. I depeHtnanus BBIBOJHBIX IPOTOKOB.

llo360oHn0unble. DOMOpHOTreHE3 TOJIOBBIX jKele3. B3auMoCBsI3b BBLAETUTENBHON M IOJOBOU
cucreM. PopmMHupoBaHKEe MOJOBBIX MPOTOKOB. Jnddepenuuanus moaoBsx NpoTokoB. [lonossie
KJIETKHU. THIIBI SIMLEKIIETOK.

3. Yenosek - BepIIHHA IBOJIIOIUH JKHUBOTHOI'0 MHpa.
OO61muii 0030p opranu3ma yesnoBeka. Teno yenoBeka Kak CHCTEMa - CUCTEMBI OPIaHOB - OPTaHbI -
TKaHU - KJeTku. CTpoeHue U (PyHKUHU CUCTEMBbl OpraHoB denoBeka. HepBHO - rymopaiibHas
cucreMa. Opransl 4yBcTB. [lumeBaputenpHas cucrema. KpoBeHocHas W JuM@aTHdeckas
cucrema. JlprxarenbHas cucremMa. BeienurenbHas cucrema. [1okpoBs Tena.
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III. TEMATHYECKOE IINTAHUPOBAHUE YACOB KYPCA «OCHOBBI
COBPEMEHHOWM BUOJIOT UW»

11 kaace
Ne Hassanmue pasnena KonuyectBo yacoB
1 Buonorus kak Hayka. MeTonbl Hay4HOro 1
TIO3HAHUS
Krnerka kak 6uosioruueckas cucrema 9
Opraam3M Kak OHoIoruIecKast CucTeMa
1 Hexnerounsie GopMBI JKU3HA
2 IIpokapuoTsl
SnepHble OpraHu3Msl: 13
1. DBoJjronus opraHoB pacTeHUi 6
2. DBOdIOLMSA CHCTEM OPraHOB XKUBOTHBIX 7
4 W TOroBbIil KOHTPOIIb 1
5 PeszepBHOE BpeMs 1
HUTOI'O 34

Kanengapno — TemaTnuyeckoe njiaHupoBaHue

Ne Hara Tema ‘ ®opMa 3aHITUSL

Paszpnen 1. buosnorust kak Hayka. Meroabl HaydHoro nosnanus (1 yac)

2 OO0mebrnonornueckue 3akOHOMepHOCTH. Poith IIpaktuxym 3amoiHeHHE
3 Ouonoruu B (GOPMUPOBAHUH HAYYHBIX TPEICTABICHHUH CpPaBHUTE/bHBIX TAGINLL
0 MHpE. YUeHbIE, KOTOpPbIC BHECTHU BKJIAJ B pa3BUTHE
3HaHWH 0 KUBOU npupoe

[IposiBneHre CBOMCTB KUBOTO HA PAa3HBIX YPOBHSIX
opranuzanud. Cucrema XuBOM NpUpOJIbI

CocraBiieHue KJIacTepoB C
HCIOJIb30BaHUEM TEKCTa U
PHUCYHKOB ydeOHHKa

Paznen 2. Kierka kak 0Ouojiorudeckas cucrema (9 yacon)

4 XUMHUYECKHUH COCTaB KICTKH CocTaBiieHHE CXEM,
TabJIHII
Penrenue 3anau mo OMOXMMUM KIIETKH IIpakTukym
Pewenne 3ana4 Ha onpeeneHue MOJIEKYIJISIPHOM IIpakTukym

MacCChI 6CHKa, JOJIMHBI 1 MAaCChI I'€Ha, ONIPEACIICHUC
HYKJICOTHUIHOT'O COCTaBa U 4YncCjia BOOOPOAHBIX CBsI3EH

7 Pemenue 3agau. Cunres Bcex BuaoB PHK Ha marpune | [Ipaktuxym
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8 JHK u nao6opot Haxoxnenue /JIHK o monekyie [IpakTuueckas pabora
PHK
Pacnio3naBanue n onvcaHue KJIETOYHBIX CTPYKTYp Ha
3IIEKTPOHHBIX MUKpO(doTOrpadusax u pucyHKax
9 CrpykrypHO-(hyHKITMOHATRHAs opraHu3amus ketok | CocraBneHue
10 IPOKAPHOT U SyKAPHOT. CPaBHUTEJBbHBIX TAOJIHLI.
IIpomexyTOUHBIHN TECT HA
[Tnactuueckuii B OOMEH B KIIETKE HaxoxACHHE
COOTBETCTBHUSI
Jlekius
IIpomexxyTOuHBIH TECT Ha
HaXOXXICHUE
COOTBETCTBHUS
11 OHepreTudeckuii 0OMeH B KIIETKE Jlexuus
12 Pemenue 3anau Ha onpeneneHne CyMMapHOTO [IpomesxyTouHBI TECT Ha
sHepreTuyeckoro dpdexra HAXOXKIICHUE
COOTBETCTBHUSI
IIpakTuxym
13 MarpuuHble MPOIECCHI B KIETKE Jlekuus
14 Pemenue 3anad Ha onpeeneHue aMUHOKUCIIOTHOTO [IpakTukym
cocTaBa OenKa 1o TabJuile reHeTHYEeCKOro Koia
15 Pemenue 3anau. Cuntes Bcex BuaoB PHK na martpune | [Ipaktuxym
16 JHK Jlekuus
Henenue xietku. MuUTO3 Omnpenenenue 1o
PHUCYHKY.
17 Melio3 1 ero 3HaueHue I II0JIOBOTO PA3MHOKEHHS. Onpenencrne TGRMHHOB
18 [ aMETOrCHES. Pemenue 3ananuii Ha
®a3pl Meiio3a. Konbroraius 1 KpoCCHHIOBEP YCTaHOBIICHHE
M0CJIeI0BAaTEILHOCTH, Ha
HaXOXXICHUE
COOTBETCTBHUS
19 Pemenwne 3ana4d Ha onpeieieHUe YMCiIa XpOMOCOM U [IpakTukym
koimuectBa JJHK Ha pasHbix ¢azax Mutosa u Meiios3a
20 Pewienue 3ana4 Ha onpeneieHUe Ynuciaa XpoMocoM U [Ipaktuxym
kosinuecTBa JJHK Ha pa3Hbix ¢a3zax Muto3a u Metios3a
21 ITIpomexyTOUHBII KOHTPOJIb IIpakTukym
Pa3jnen 3. Opranusm kak 0uosiorudeckas cucrema (11 yacon)
22 OOmre 3aKOHOMEPHOCTH OHTOT€HE3a CocTaBreHue cxeM W
23 3akoHOMEpHOCTH M3MeH4YnBoCTH. Knaccudukarms CPaBHUTEJBHBIX TaOIHUII
MyTalui CocraBrieHue cxeM H
CPaBHHUTEIBHBIX TaOIHII
24 Penrenue 3anau: nuruOpuaHoe ckperuBanue (moHoe | [Ipaktukym
25 Y HETIOJTHOE IOMHUHHUPOBAHUE, TPYIIIBI KPOBH) [IpakTukym
Pemenwne 3ana4 Ha clieTIJIeHHOE HACIEIOBaHHE
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26 Pemenune 3amad Ha TpyIIIBI KPOBH IIpakTukym
27 Pemenne koMOMHIPOBAaHHBIX TEHETUYECKHX 3324 [IpakTukym
28 Pemenne koMOMHMPOBAaHHBIX TEHETHYECKHX 3324 [pakTukym
29 Pemrenne 3amay Ha aHAIN3 POIOCIIOBHBIX [IpakTukym
30 ®opmbl U3MEHUYUBOCTH. ['eHOTHIINYECKAS U CocraBnenue
31 (deHoTHNYecKas K3MEHYHBOCTh CPaBHUTEJIBHBIX TAOJHII.
Cenekuus pacTeHu 1 )KUBOTHBIX. buorexnonorusa u | [IpomexyTouHBIi TECT Ha
TeHETHUYECKasi HH)KEHEepusl. Hax0XJIeHUE
COOTBETCTBHUS
IIpakTukym
32 buoHnuxka. IIpakTukym
33 HrtoroBeiii KOHTPOJIb Ilenaroruyeckoe
HabroneHue
34 AHanm3 pe3ylbTaToB AHanu3 pe3yibTaToB
TECTUPOBAHUS
Ne Hara Tema Dopma 3aHATHS
1. HexkneTounsie GopMBbI XKU3HH [IpaxkTuxym CocTaBrneHue
cXeM
2. Meps! NpoQUIAKTHKN PACIPOCTPAHEHHS BUPYCHBIX [IpakTukym
3a00NIeBaHU. Pemienne KM
[IpokapuoTsl. CocrtaBnenue
CPaBHUTEJBHBIX TaOIUIL
3. Mepbl TpoIIIaKTUKN PACTIPOCTPAHEHUS [IpakTuxkym
OakTepuanbHbIX 3a0oneBanuil. [IpakTrdeckas pabora: | I[Ipaktukym CocraBienue
«Pemenue 3anad o Teme OaKkTepUID» CXeM
OcoOEeHHOCTH CTPOEHUS M 3BOJIOLUS PACTUTENBHBIX
TKaHEeH
4. Oco0eHHOCTH CTPOEHUS U IBOJIIONINS KOPHS [Ipaktukym CocTaBieHue
CXeM
5. Crpoenue nmobera. Bunonsmenenns moodera. [Ipaktukym CocTaBieHue
CXeM
6. Crpoenue ctedisi OAHOONMBHBIX U JBYJOIBHBIX CocraBnenue
pacteHuit CPaBHUTEJBHBIX TaOIHUII
7. OcobenHocTH cTpoeHus nucta. BugonsmeHenus Jlexuusi ¢ aneMeHTaMu
JIACTA. IBPUCTUIECKON Oecepl
8. 3BoIoIHs raMeTO(QUTHOTO U CIIOPOPHUTHOTO CocraBnenue
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[IOKOJICHUI. CPaBHUTEJbHBIX Ta0JHUI]

9. Pemenne 3amad mo Teme « IBOFOINS TaMETO(OUTHOTO [IpaxTukym
U CTIOPO(UTHOTO MOKOJICHUI»

10. DBOJIIOLMS TEHEPATUBHBIX OPTaHOB. [IpakTukym

11. OBOJIOIMS TTOJIOBOTO MPOLIEcca Y pAaCTECHUH. [IpaxTukym

12. OBOJIOMS JKU3HEHHBIX IUKJIOB. IIpaxTukym

13. [TpomMexyTOUHBIA KOHTPOIH [IpakTukym

14. DBOIIOLHS TOKPOBOB OECTIO3BOHOYHBIX U [MpakTukym
MTO3BOHOYHBIX KUBOTHBIX

15. OBOMIONMS OOPHO-IBUraTEILHOTO anmnapaTa [IpaxTukym
0€CII03BOHOYHBIX U TO3BOHOYHBIX )KHUBOTHBIX

16. OBOJTIONHS TTHIIEBAPUTEITBHON CUCTEMBI [IpakTukym
0€CI03BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX

17. OBOJIIOLIMS CHCTEMBI OPTaHOB JIbIXaHUS [IpakTukym
0eCro3BOHOYHBIX M MO3BOHOYHBIX JKHBOTHBIX

18. DBOIIOIHS KPOBEHOCHOW CHCTEMBI OECTIO3BOHOYHBIX [IpakTukym
Y TIO3BOHOYHBIX KMBOTHBIX

19. DBOOIVSI HEPBHON CHUCTEMBI OECTIO3BOHOYHBIX H [IpakTukym
MO3BOHOYHBIX )KHUBOTHBIX

20. DBOIOIHSI OPTaHOB YYBCTB OECITO3BOHOYHBIX U [IpakTukym
MO3BOHOYHBIX )KHUBOTHBIX

21. DBOJIOUS BRIIECIUTEILHON CUCTEMEI [IpakTuxym
0eCr03BOHOYHBIX M MO3BOHOYHBIX JKHBOTHBIX

22. DBOJIIOLUSI PEITPOYKTUBHOMN CHCTEMBI [IpakTuxym
0€CI03BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX

23. OOmmit 0630p OpraHn3Ma YesloBeKa. [IpakTuxkym

24. CucTeMbl OPraHoB U UX OCOOEHHOCTH CTPOEHHUSL. [IpakTuxkym

25. CucTeMbl OPraHoB U UX OCOOEHHOCTH CTPOEHHUSL. [IpakTuxkym

26. CucTeMbl OPraHoB U UX OCOOEHHOCTH CTPOEHHUSL. [IpakTukym

27. [IpakTuueckas padora o Teme: « Uemoex» [IpakTuxkym

28. [IpakTuueckas padora o Teme: « Uemoex» [IpakTuxkym

29. HrtoroBelii KOHTPOIbL Ilemarornueckoe

HaOIIroqeHue
30. AHanu3 pe3yJbTaToB AHanu3 pe3yJibTaToB
TECTHUPOBAHUSA
31. Pemenne KM [IpakTuKym
32. Pemenne KM [IpakTuKym

TemMbl MUHU-TIPOEKTOB:

1. YepTsl NPUMUTUBHOCTH U MPOTPECCUBHOCTH BET€TATUBHBIX OPTaHOB Y PACTEHUN Pa3HBIX
OTJEJOB.

2. YepThl NPUMUTUBHOCTH U IIPOIPECCUBHOCTHU T€HEPATUBHBIX OPraHOB y PACTEHUM pa3HBIX
OT/IEJNOB.

B I/IEKTPOHHbBINA
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3. BO3HUKHOBEHME BHUJAOM3MEHEHUI BEre€TaTUBHBIX OPraHOB Yy pAaCTeHUH B MPOIECCE
3BOJIIOLUH.
buonornueckoe 3HaueHne pazHOCIIOPOBOCTH. [IpenmyIiiiecTBa ceMsiH TOKPHITOCEMEHHBIX.
CwMmeHa siiepHbIX (ha3 B IUKIIAX PA3BUTUS PACTCHUN Pa3HBIX OTACIIOB.
DBOJIIOLMS )KU3HEHHBIX IUKJIOB Y PACTEHUM.
CxojcTBa U paznuuusi raMeTo(UTOB CIIOPOBBIX PACTEHUN U MX HBOJIIOLIMOHHOE 3HAYCHHE.
B3anmoCBA3b 3BOJIIOLMHA KPOBEHOCHOM U BBIJICIIUTEIBHON CUCTEM.
B3anMocBs3b 3BONIOLIMN KPOBEHOCHOM U JIBIXaTE€JIbHON CUCTEM.
10.  B3auMocCBsI3b CTPOCHHS] KPOBEHOCHOW CUCTEMBI )KMBOTHBIX U X MOJABUKHOCTH.
11.  OcoOGeHHOCTH CTPOCHHS CUCTEM OPTaHOB )KMBOTHBIX B CBSI3H C BBIXOJOM Ha CYIILY.
12.  OcoOGEHHOCTH CTPOCHHUS CHCTEM OPTraHOB BOJIHBIX JKUBOTHBIX.
13.  IlpucrmocoOyeHus KUBOTHBIX Pa3HBIX KJIACCOB K BO3YITHOMY 00pa3y *KU3HU.
14. B3auMOCBSI3b CTPOCHHS MUIICBAPUTEIBHON CHUCTEMBI CO CIHOCOOOM TMHTaHUS W
[EpEBAPUBAHUEM ITU 11U Y )KUBOTHBIX.
15. B3amMocCBs3b CTPOEHUS CUCTEM OPTraHOB >KMBOTHBIX U TEMIIEPATYPBI UX TEJIA.
16. CpaBHeHHE JTAHIIETHUKA C OECTIO3BOHOYHBIMU M MIO3BOHOUYHBIMH KUBOTHBIMHU.
17. CpaBHUTeNbHas  XapaKTePUCTHKa  OCOOEGHHOCTEW  CTPOEHUS  HACEKOMBIX  H
MJICKOTTUTAFOIIUX.

A e A
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