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IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ®AKYJIIBTATUBHOI'O KYPCA
«IIPAKTUKYM 110 OBIIEXA BUOJIOT U»

JINYHOCTHBIMH pe3yJibTaTaMu 00y4YeHUs1 oOmiell OMoJIoTHHM B cTapiieil mpoduiIbHON
IKOJIE SBJISOTCS:

® pa3BUTHC IIO3HAaBaTCIBbHBIX HHTCPECCOB, HMHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CIocoOHOCTEHN yHamuxcs;

* yOSIKACHHOCTh B BO3MOXHOCTH IO3HAHUSI TPUPOIBI, B HEOOXOIMMOCTH Pa3yMHOIO
HUCITOJIB30BAHUS IIOCTI/I)KCHI/Ifl HaYKI/I U HaAHO TeXHOJ’IOFI/If/'I JJIA I[aJII:HeﬁHICFO pa3BI/ITI/I$I
YEeJI0BEYECKOro OOIIECTBA,

®* YBAXXCHHUC K TBOpIIAM HAYKHM W TCXHHKH, OTHOIICHHEC K OHMOJIOTMH KaK K 3JICMCHTY

0011e4€eI0BEYECKOI KYIbTYpHI;

® CaMOCTOATCIBHOCTD B HpI/IO6peTeHI/II/I HOBBIX 3HAHHUH U MMPAKTUYICCKUX YMCHHﬁ;
*TOTOBHOCTh K O6OCHOBaHHOMy BI)I60py JKU3HCHHOI'O IMyTW B COOTBCTCTBHU C

COOCTBEHHBIMU UHTEPECAMHU M BO3MOKHOCTSIMU;

* MOTHUBALUs OOPa30BaTENIbHOW JESATEIBHOCTH UIKOJbHHUKOB Ha OCHOBE JIMYHOCTHO-
OpPUEHTUPOBAHHOTO MOAX0/1a;

* popMupoBaHNEe IEHHOCTHBIX OTHOIIEHUH Jpyr K Jpyry, K Y4YUTEIl0, K aBTOpam

OTKPBITHI U N300peTeHuil, K pe3ynbTraraM o0yueHus

MeTanpeaAMeTHbIMHM pe3yJabTaTaMu OOYy4YeHHs OWOJIOTMM B cTapuied NpoQHUIBHON INIKOIe
ABIISIOTCS:

* mpuoOpeTeHne M 3aKperieHne HaBBIKOB A(G(EKTHUBHOIO TONYyYEHUS H OCBOCHHUS
y4eOHOro Marepuaia ¢ HCIOJIb30BaHHEM y4ueOHOU JuTeparypbl (yueOHHMKOB M TOCOOMWI), Ha
JICKOUAX, CCMUHAPCKUX U IMMPAKTUYCCKUX 3aHATUAX

* OBJIQ/ICHUE HAaBBIKAMU CAMOCTOSTEIHHOTO MPUOOPETEHHs] HOBBIX 3HAHWH, OpraHU3aINH
yueOHOM JeATeNbHOCTH, TOCTAHOBKU IIeNiel, TUIAaHUPOBAHUS, CAMOKOHTPOJII M OILICHKH
PE3YIbTAaTOB CBOEN ACATCIIBHOCTH, YMCHUAMU MPEABUACTE BO3MOXXHBIC PE3YIBTATBI CBOUX
JIEeNCTBHIL,

* IOHUMaHUE PA3IUYUil MEXIy albTepHATHUBHBIMU (PakTaMu W THIOTE3aMU ISl UX
06135[CH6HI/I$I, TECOPECTUUCCKHUMU MOJCIIMHU u PCaIbHBIMHA O6’BGKTaMI/I, OBJIAJICHUEC
YHHUBEpPCAIbHBIMUA YY€OHBIMH JIEHCTBUSMHU Ha MPUMEPAX THIOTE3 JUIsl OOBSICHEHHS] M3BECTHBIX
($akTOB U DKCMEPUMEHTAIBHON MPOBEPKU BBIABUTAEMBIX THIIOTE3, Pa3pabOTKU TEOPETHUIECKHIX
MOJIEJIEN TTPOIIECCOB WUJIN SIBJICHU;

* popMupoBaHre yMEeHUI BOCIIPHHUMATh, IiepepadaThiBaTh U NPEAbABIATH HHPOPMALIUIO
B CJIOBECHOM, OOpa3HOW, CHMBOJHMYECKOW (opmax, aHaIU3UpOBaTh M IepepadaThiBaTh
MOJTYYCHHYIO WH(POPMAIIHIO B COOTBETCTBUU C ITOCTABJICHHBIMHU 33/1a9aMH, BBIICISITH OCHOBHOE
COACPIKAHUC MPOYUTAHHOIO TCKCTA, HAXOAWUTb B HCM OTBCTHI HA IMOCTABJICHHBIC BOIIPOCHI U
u3JaraTh €ro;



* MpuOOpPETeHNEe OMBbITa CAMOCTOATEIHLHOTO TOWMCKA, aHamu3a W oTOopa MH(OPMALUU C
UCITIOJIb30BAHUEM PA3IMYHBIX HCTOYHMKOB W HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTUH JUIsI
peleHHs TO3HABATEIBHBIX 3a/1ay;

* pa3BUTHE MOHOJIOTMUYECKOM M JMAJOTUYECKOW peud, YMEHMs BbIpa)kaTb CBOM MBICIH U
CIIOCOOHOCTHM BBICIIYIIMBATh COOECEIHMKA, IIOHMMATh €ro TOYKY 3pEHUs, IIPU3HABaTh IPaBO
JPyroro 4ejoBeKka Ha MHOE apryMEHTUPOBAaHHOE MHEHHUE;

®*OCBOCHHE IIPUEMOB  JECHUCTBUM B  HECTAHNAPTHBIX  CUTyalUsX, OBJIAJCHUE
9BPUCTUYECKUMU METOJIaMH pPEILEHUs TPodIIeM;

* popmupoBanre ymeHuil paboTaTh B TPYIIE C BHIMOJIHEHUEM Pa3IMYHBIX COIHAIBHBIX
pOJIeH, IPeACTaBIATh U OTCTauBaTh CBOM B3IJISAAbI U YOSXKIEHUS, BECTU AUCKYCCHIO.

IIpeaMeTHble pe3yabTaThl YrIIyOJICHHOTO W3YYeHUsS OO0IIe OMOIOTHY B CTapIIMX Kiaccax
IIKOJIbI IPEJCTABIICHbI B COAEPKaHUU Kypca Mo TeMaM. J[oCTHKeHHEe TMYHOCTHBIX pe3yIbTaToOB
OLICHUBAETCS Ha KAUYeCTBEHHOM ypoBHE (0e3 oTMeToK). CHOpMHPOBAHHOCTH METANPEIMETHBIX
U NPEJIMETHBIX YMEHUH OLIEHUBAeTCsl B Oajulax MO pe3yJbTaTaM TEKYIIEro, TEMaTUYECKOro U
UTOTOBOT'0 KOHTPOJISI, a TAaKXKe IO pe3yJbTaTaM BbINOJIHEHUS Ja00paTOPHBIX U MPAKTHUYECKUX
pabor.

BbINyCKHUK HA YIJy0JeHHOM YPOBHE HAYUYMTCSH:

— pacCiio3HaBaThb U OIMMMUCHIBATHL OCHOBHBIC YaCTH W OPraHOUbl KJIICTKH, OpraHbl U CUCTCMbI OpPraHoOB
YCJIOBEKa, OpraHbl IIBETKOBOT'O PACTCHUsA, OpraHbl U CUCTEMBI OPraHOB J>XUBOTHBIX, PAaCTCHHUSA
Pa3HbIX OTACIIOB, JKUBOTHBIX OTACJIBHBIX THUIIOB U KJIaCCOB;

- CpaBHUBATh OuoJIornyecKkre OOBEKThI (KJ'IGTKI/I, TKaHH, OpraHbl U CUCTEMbI OpraHOB, OpPraHU3MBI,

HpeHCTaBHTeHCﬁ OTACIBbHBIX CUCTEMATUYCCKUX rpynr[) " ACJIaThb BBIBOABI HA OCHOBC CPABHCHUS,

OIpEACIIATh MPUHAMICIKHOCTD OHOJIOTHYECKUX OOBEKTOB K OHpeHCHCHHOﬁ CHCTEMaTHYCCKON

rpymme (KjJaccudukanms);

OLICHUBATbL POJIb OMOJIOTHYSCKUX OTKpI)ITI/Iﬁ H COBPEMCHHBIX I/ICCJ'Ie)IOBaHI/Iﬁ B pa3BUTHHU

HayKHU U B IIPAKTHYECKON JIEATEIbHOCTH JIFOEH;

OLIEHUBATh POJIb OWOJIOTMM B (OPMHUPOBAHUM COBPEMEHHOM Hay4yHOM KapTHHBI MHpa,

MMPOTrHO3UPOBATH NICPCIICKTHBBI PA3BUTUA 6I/IOJ'IOFI/II/I;

YCTaHABIUBATh M XapaKTEPHU30BaTh CBSI3b OCHOBOIOJIATAIONINX OMOJIOTHYECKUX TOHSATHI
(k7eTKa, opraHu3M, BHJ, JKOCHCTeMa, Ouocdepa) ¢ OCHOBOIOJIATAIOIIMMHU TMOHSITHIMHU

APYrux €CTCCTBCHHBIX HAYK;

000CHOBBIBATh CUCTEMY B3IUISJIOB HA KUBYIO MIPUPOIY U MECTO B HEH YelloBeKa, MPUMEHSIS
OMOJIOTHYECKHE TEOpUM, YYCHHS, 3aKOHBI, 3aKOHOMEPHOCTH, MOHHMAaTh TPAHMIIBI HX
MPUMEHUMOCTH; - MPOBOJUTHh Y4€OHO-UCCIIEIOBATEIBCKYIO NIEATEILHOCTh MO0 OHOJIOTHH:
BBIJIBUTATh TUIIOTE3BI, TNIAHUPOBATH PadOTy, OTOMpATh U MPE0OPa30BHIBATH HEOOXOAUMYIO
uH(pOpPMAIIIO, TIPOBOAUTH OJKCIEPUMEHTHI, HMHTEPIPETUPOBATH PE3YNbTAThI, JeNaTh
BBIBOJIbI HA OCHOBE TIOJIYYCHHBIX PE3YJbTATOB; - BBISABIATh 1 OOOCHOBBIBATH CYIIIECTBCHHBIC
O0COOEHHOCTH Pa3HBIX YPOBHEH OpraHM3alliy >KU3HU; - YCTAaHABIWBATh CBS3b CTPOCHUS U
(GYHKIIMI OCHOBHBIX OHMOJOTHYECKHX MAaKpPOMOJEKYJ, MX POJb B IMpoIeccax KIETOYHOTO
MeTaboau3Ma;

- peliath 3aJadyd Ha ompenesieHue nocieaoBaTenbHocT HykiaeoruaoB JIHK u uPHK

(MPHK), anTuxkomonoB TPHK, mocnemoBaTenbHOCTH aMUHOKHCIOT B MOJIEKyJie Oelka,



MNPUMCHAA 3HAHUA O pPCAKINUAX MATPUYHOTO CHHTE34, I'CHCTHYCCKOM KOAC, IMPUHIHUIIC
KOMIIJIEMCHTApPHOCTH,
- ACJ1aTh BBIBO/bI 00 HU3MCHCHUAX, KOTOPBIC HpOHSOﬁ,Z[YT B IIponeccax MaTpUu4HOIo CUHTE3a B

CJlydae U3MEHEHUs MOCIIEI0BATENbHOCTH HyKIIeoTu 108 JJHK;

CpaBHHBATb Cl)a?;bl ACJICHUA KIICTKHU, pClIaTh 3aJadd Ha OINpPCACICHHUC W CpPaBHCHUC
KOJINYCCTBAa I'CHETHUYCCKOI0 MaTtcpuajia (XpOMOCOM n I[HK) B KJIIETKaX MHOI'OKJICTOYHBIX

OpPraHru3MOB B Ppa3HbIX (basax KJIICTOYHOI'O MKJIA,

BBIABJIATH CYIICCTBCHHBIC MMPHU3HAKKU CTPOCHUSA KIICTOK OPraHM3MOB pPa3HbIX LAPCTB JKUBOH
OpPUPOJBI, YCTAaHABIMBATh B3aUMOCBS3b CTPOCHMS M (DYHKIHMI YacTeld W OpPraHOHJIOB
KJICTKH;

- 000CHOBBIBATh B3aMMOCBSI3b IJIACTUYECKOTO W IHEPreTUYECKOr0 OOMEHOB; CPaBHUBATh
MIPOIECCHI INIACTHYECKOTO U SHEPTeTUYECKOTO OOMEHOB, IPOUCXOSIINX B KJIETKAX JKUBBIX
OpPTaHU3MOB;

- OTIpECTATh KOJMYECTBO XPOMOCOM B KIIETKaX PAaCTCHHW OCHOBHBIX OTJCJIOB Ha pPa3HBIX
JTarnax XU3HEHHOTO [UKJIA,

- pemaTh TeHETHYECKHEe 3a/1a4i Ha JUTUOPUIHOE CKpEIIMBAHHE, CICIICHHOE (B TOM YHCIIC
CIICTJICHHOE C TI0JIOM) Hacjel0OBaHHe, aHAIM3UPYIOIIEe CKPEIIMBAaHUE, TIPUMEHSS 3aKOHBI
HACJICJICTBEHHOCTH U 3aKOHOMEPHOCTH CIICTUICHHOTO HACJICIOBAHMS,

- pacKpbIBaTh MPUYUHBI HACIEACTBEHHBIX 3a00JIeBaHUN, apryMEHTHPOBATh HEOOXOAUMOCTh
Mep MpeTyNpeKIeHUS TaKUX 3a00JI€BaHUI;

- CpaBHUBATH Pa3HBIC CIIOCOOBI PA3MHOKCHHSI OPTaHU3MOB;

- XapaKTepru30BaTh OCHOBHBIE ATAllbl OHTOT€HE3a OPTaHU3MOB;

- BBISIBIISITh TIPUYMHBI U CYIIECTBEHHBbIC MPHU3HAKA MOAU(DHUKAIIMOHHOM M MYTallMOHHOM
W3MEHYUBOCTH; OOOCHOBBIBATH POJIb M3MEHUHMBOCTH B €CTECTBEHHOM U HCKYCCTBEHHOM
otbope;

- 00OCHOBBIBaTh 3HAYEHHUE PA3HBIX METOJIOB CEJIEKIIMHU B CO3JJaHUU COPTOB PACTEHUH, MOPOJT
YKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

- 00OCHOBBIBATh ~ MPUYMHBI U3MEHSEMOCTH W  MHOTrooOpa3us BHUIOB, HPUMEHSA
CUHTCTHUYECKYIO TCOPHIO 3BOJIIOINY;

- XapaKTE€pPHU30BaTh IMONYIANUIO KaK CIWHHUIY OBOJJIOINHMH, BHJ KaK CHCTEMATUYCCKYIO
KaTeropHuIio U KaK Pe3yabTaT dBOIIOIUY;

- YCTaHABIMUBATDH CBS3b CTPYKTYPHI U CBOMCTB SKOCHUCTEMBIL;

- COCTAaBJIATh CXEMBI IIEPEHOCA BEIISCTB M DHEPrHM B JKOCHCTEME (CETH IHTaHUsA),

IMPOTrHO3UPOBATH UX UBMCHCHHA B 3aBUCUMOCTH OT U3MCHCHUS q)aKTOPOB CpCabl;

apryMEeHTHUPOBATh COOCTBEHHYIO MO3UITUIO MO OTHOIIEHHUIO K KOJIOTHYECKUM IpobdieMam U
MOBEJICHUIO B IPUPOJIHON CPENIE;

- 000CHOBBIBaTh HEOOXOJAMMOCTh YCTOWYUBOTO PAa3BUTHSA KaK YCJIOBHS COXPaHCHHS
Oouocthepsl; - OIEHUBATH MPAKTUYECKOE W OTUYECKOE 3HAYCHHE COBPEMEHHBIX
HCCIICIOBAHUI B OHOJIOTUM, MEIUIIMHE, 3KOJIOTHHM, OWOTEXHOJOTHH, OOOCHOBEIBATh

COOCTBEHHYIO OIICHKY;



- BBISIBJISITh B TEKCTE OMOJOTHYECKOIO COJIEpXaHUS MpoOJiieMy U apryMEHTHPOBAaHHO ee

OOBSACHATE;

IPOBOANTH CAMOCTOSTEIBHBIM MOUCK OHOIOrHYECcKOi HH(MOPMALMN: HAXOIUTh B TEKCTE yUeOHHUKA H
JOTOJTHUTEIBHOM JINTEPATyPl  OTIMYHTENbHBIC TPU3HAKA OCHOBHBIX CHCTEMATHYCCKHX TPYIII; B
OMOJIOrMYECKUX CJIOBApSX M CIPABOYHMKAX 3HAYCHHS OHOJOIMYECKHX TEPMHHOB; B PA3IMYHBIX
MCTOYHUKAX HEOOXOJUMYI0 MHGOPMALHUIO O JKUBBIX OpPraHM3Max, OHOJOTHMYECKHX IMpoleccax H
00BbeKTax (B TOM YHCIIE C UCITOJIB30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHH)

- IPEJICTABIIATh OMOJIOTUYECKYI0 MH(POPMAIMIO B BUIE TEKCTa, TAOJHIIBI, CXEMBI, Ipaduka,

AuarpaMMbl U ACJIaTh BBIBOJbBI HA OCHOBAHUHW MPCACTABJICHHLBIX JAHHBIX; HpeO6pa3OBBIBaTL

rpaduk, Tabnuily, IuarpaMmmy, CXemy B TEKCT OMOJIOTUYECKOTO COACPKAHUSI.

BbINyCKHUK HA Yriy0JeHHOM YPOBHE NMOJYYHT BO3MOKHOCTH HAYYHThCSI:
OP2aHU306b16AMb U NPOBOOUNMb UHOUBUOYATLHYIO UCCLEO08AMENbCKYI0 OesIMeNbHOCHb NO
buonocuu (unu paspabameieamsv UHOUBUOYATLHBIL HPOEKN). BblOGU2AMb  2UNOMESb,
naaHuposamv pabomy, omoupamv U NpPeodpPaA308vbI6AMb HEOOXOOUMYIO UHGOpMayuLo,
nPOBOOUNDb IKCNEPUMEHMbL, UHMEPNPEMUPOBAMb PEe3YIbmMAanbl, 0elamsb 6b1600bl HA OCHOBE
NOJLYYEHHBIX PE3YIbMAmos, npedCmasisimes NPOOYKN C80UX UCCIe008AHULL

NPOCHO3UPOBAMb NOCIEOCMEUS COOCTNBEHHBIX UCCAEO008AHULL C YYemOM IMUUECKUX HOPM U
9KONI02UYECKUX MPeOOBAHULL,

8b10€IAMb  CYUeCmMBeHHble OCOOEHHOCMU JHCUSHEHHbIX YUKIO08 Npedcmasumenei pasHbix
0mMOeN08 pacmeHuil U MuUno8 HCUSOMHbBIX, U300PANCAMb YUKIbL PA3GUMUSL 8 BUOE CXEM,
AHATUBUPOBAL U UCHOIL306AMb 6 PeuleHUl Y4eOHbIX U UCCIe008amenbCKUx 3a0ay
UHGOPMAYUIO O COBPEMEHHBIX UCCICO08AHUSX 8 OUOI02UU, MeOUYUHE U IKOTIO2UU,
apeymeHmuposamay HeoOxX00uMocms cunmesa ecmecmeeHHO-HAYUHO20 u
COYUOSYMAHUMAPHO20 3HAHUSL 8 INOX)Y UHDOPMAYUOHHOU YUSUIUZAYUU,

MOOenUposamy U3MEHeHUe IKOCUCTEeM NO0O0 GIUSHUEM PA3IUYHbLIX 2PV (akmopos
OKpydfcaoujell cpeov;

BbISABISINDb 8 NPOYecce UCCIeO08aAMENbCKOU 0esIMENbHOCMU NOCIe0CMEUsT AHMPONOZSEHHO20
6030€liCmBUst HA JKOCUCMEMbL C80€20 pPecUuoHa, npedidazamv CnocoObl  CHUNCEHUs
AHMPONO2SEHHO20 8030€lICNBUSL HA IKOCUCTNEMDb,

UCNONb308aMb  NPUOOPEMeHHble KOMNEeMeHYul 6 NPAKMUYeckou OessmeibHOCmu U
NOBCEOHEBHOU JHCU3HU O] NPUOOpemeHusi onvlima O0esmeibHOCmu, npeoulecmayroujel

npogheccuonanvHoll, 8 0CHO8e KOMOPOI iexcum OU0L02Usl KaK y4eOHbvlll npeomen.



COJEP)KAHUE ®AKYJbBTATHBHOI'O KYPCA «IIPAKTUKYM 1O
OBIIEN BUOJIOT UN»

10 kaace

PA3JIEJI 1. BUOJIOI'HSA KAK HAYKA. METO/JIbI HAYYHOI'O IIO3HAHUA

[loBTOopeHue M cucTeMaTH3alMs MaTepuala O JOCTH)KEHUSAX OHOJIOruy,
METOAAaX HCCIEN0BaHMs, POIM YYEHBIX B II03HAaHUM OKPYKAIOLIEro Mupa, 00
Oo0ImMX NpU3HAKAaX OWOJIOTUYECKUX CHCTEM, OCHOBHBIX YPOBHSX OpraHU3aLUU
JKUBOM  mOpupoipl, O poid OHOJOTMYECKMX TEOpuil, uAeH, TIUNoTe3 B
(GOpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAy4YHON KapTUHBI MHpa. Ocoboe
BHUMaHUE yJIEJIEHO 3a/laHUsIM, B KOTOPBIX TpeOyeTcs onpeaeiauTb 00aacTe OHOIOIUY,
M3YYAIOIYI0 MEKBMJIOBbIE OTHONICHUS (IKOJIOTHSA), METOJl T'€HETUKH YEJIOBEKa, C
IIOMOLIbI0 KOTOPOIO  YCTAaHABIMBAETCS XapakTep HAaCJIEeNOBaHUS  IPU3HAKOB
(reHeaJIoruyecKkuil); MeToJ], UCIOJIb3yEMbI B '€HETHUKE JUIsl ONpEeAeIeHUs FeHOMHBIX
MyTaluu.

PA3JIEJI 2. KJIETKA KAK BUOJIOTHYECKAS CUCTEMA

[ToBTOpEeHue U cucTeMaTu3alys MaTepuaiga O CTPOCHUU M (YHKLUAX KIIETKH,
€ XUMHYECKOW OpraHu3alliyd, TIeHe W TEeHETHYECKOM KojJe, MeTaboIu3Me,
MHOTI000pa3uu KJIETOK, UX JICJIEHUH; YMEHHsI YCTaHABIMBATh B3aMMOCBSI3b CTPOCHUS U
(GyHKUIUH OpraHOMIOB KJIETKH; YMEHHs Paclo3HaBaTh M CPAaBHUBATh KJIETKH Pa3HBIX
OpraHU3MOB, ITPOLIECCHI, TPOTEKAIOLINE B HUX.

Pabora ¢ pucyHkamMu Mo ONpEAETICHUIO OPraHOMIOB KJIETKH, XPOMOCOMHOI'O
Habopa KJIETOK cropoduTa © TrameTroduTa BOJOPOCTEH, MXOB, MAMOPOTHUKOB,
TOJIOCEMEHHBIX M IIBETKOBBIX PACTCHMIA.

Peanuzanus HacnenctBeHHON nHpopMmaryu. COBOKYMHOCTh pPeakIMid OMOJIOTHYEecKOro
CHUHTE3a — IUIaCTUYECKUN 0OMeH, WK aHabonmu3M. Perymsius akTUBHOCTU T'€HOB MPOKApUOT;
ONEPOH: OMNEPOHBl HMHIAYIHUOETbHBIE U pernpeccuOenbHble. Perymisnus akTUBHOCTH TI'€HOB
sykapuoT. CTpyKTypHas 4acTb reHa. PerynasTopHas yacTb I€Ha: MPOMOTOPBI, YHXAHCEPHI U
uHcynsTopsl. [lepenaya HacneacTBeHHON MH(GOPMAIIMU U3 AJIpa B LIUTOIUIA3MY; TPAHCKPUIILINS,
TpaHckpunuuoHuele ¢akropsl. Ctpykrypa JHK-cBssbiBatonmx Oenkos. IIpouneccunr PHK.
Mexanu3m oOecrieueHusT CHHTE3a O€lKa; TPaHCIAIUSA, €€ CYIIHOCTh W MEXaHHU3M,
crabunbHOCTh U PHK 1 KOHTpOJIB 3KCIIpeccun reHoB.

OHepreTnyeckuii oOMeH — KaTaOomu3M. ABTOTPOQHBIE M TeTepoTpPOGHBIA THUIIBI
obMeHa. AHa’poOHOE U a’pOOHOE pacIICIUICHHE OpraHuYecKuX MoJIeKynl. [loAroToBUTENbHBIN
9Tam, poJjb JHM30COM; HemojHoe (OeckuciopomHoe) pacmiersieHue. [lomHoe KucmopogHoe
OKHCIICHHE; JIOKAJIU3aLHsl POLIECCOB B MUTOXOHAPUSIX. ConpsiKeHne pacIieyIeHus INIIOKO3bI B
KIeTke ¢ pacmagoM u cuHTte3oM AT®. dotocuHTe3; cBeToBas (aza U OCOOCHHOCTH
OpraHu3ali TUJIAKOMJOB T'paH, JHEpreTudeckas LEeHHOCTb. TemHoBas (aza ¢orocuHTE3a,



MPOLIECCHI, B HEW MpPOTEKAIOUINe, UCIOIb30BaHUE dHEpPruu. Tumbl (OTOCHHTE3a U MCTOYHUKU
BOZIOpOJA Ui OOpa3oBaHHs OPraHUYECKUX MOJIEKYJ; PEaKIMd CBETOBOW M TEMHOBOW (a3bl
¢dorocunTe3a.

PasmHOXkeHMe kIeTok. MUTOTHYECKMI UK WHTepdasza — MepHo
MOJATOTOBKU KJIETKU K paenenuto, penymukanus JHK. Mexanusm oOpa3oBaHus
BEpeTeHa JICJICHUS M PACXOXKICHHs JOYEpHUX XPOMOCOM B aHadasze. buonoruueckoe
3HaYeHne MHUTO3a (Oecrosoe pa3MHOKEHHE, POCT, BOCIIOJIHEHHE KJIETOYHBIX MTOTEPh B
(bU3HONOrMYeCKUX M MAaTOJIOTUYECKUX YCIOBHUAX). Perynsmus >KM3HEHHOrO IUKIA
KJIETKM MHOTOKJIETOYHOro opranusma. Pakropsl pocra. IloHsTtue o perenepanum.
Hapymenusi ”HTEHCUBHOCTH KJICTOYHOTO Pa3sMHOXKEHHUS U 3a00JIeBaHHs YelloBeKa U
JKUBOTHBIX.

[TooBOE pa3MHOXKEHHE PACTCHHUH M IKHUBOTHBIX; OHMOJOTHYECKHHA CMBICI.
I'amerorenes. Ilepuoapl 00pa3oBaHMS MOJOBBIX KJIETOK: Pa3MHOKEHHE H POCT.
[lepuon co3peBanus (Meino3); mpodasza-1 u mpouecchl, B HEH MPOUCXOIALIME.
buonoruueckoe 3HaueHre U OMOJIOrMUYECKUN CMBICT Meio3a. Ilepuoa GopmupoBanus
MOJIOBBIX KJIETOK; CYITHOCTh U 0COOCHHOCTH TedeHUsl. OCOOEHHOCTH CriepMaToreHesa
u oBoreHesa. OceMeHEHWE W  OIUIOJOTBOPEHHE. MOHO- U TIOJUCIICPMHUS;
OMOJIOTHYECKOE 3HAYCHHE. DBOJIIOIMOHHOE 3HAYCHHE ITOJIOBOTO Pa3MHOKCHHS.

Pemenue 3ananuii Ha onpenenenue yucia xpomocom u JIHK B pasnbix (azax
nenenus npu Jlig 3akperieHne U OTpaboTKa MPAKTUYECKUX YMEHUW U HaBBIKOB C
MCIIOJIb30BaHUEM CIICAYIOIINX BUIOB 3aJaHHI:

> OmnpezneneHue BepHOro (HEBEPHOTO) CYKICHHUS;

> 3aJaHus ¢ MHOXKECTBEHHBIM BHIOOPOM OTBETOB;

> O060011IeHNe U TPUMEHEHUE 3HAaHUI O KJIETOYHOM YPOBHE OpraHU3alluH KU3HU
(XpOMOCOMHBIN HA0OP KIETOK AYKApHOT U Habopa XPOMOCOM);

> YCTaHOBIIEHHE TIOCIEAOBATEIFHOCTH OHMOJIOTUYECKAX TPOIECCOB  (DTArbl
dboTocuHTe3a, OMOCUHTE3 O€Nka, N3MEHEHHE XPOMOCOM B M€i03€, COOBITHS B
MUTO3€);

> 3aznaHue ¢ u300pakeHneM OMOJIOrH4ecKoro o0beKTa (KIeTKH, OpraHouI0B, (a3
MUTO3a U MeEH03a);

> 3amaHue Ha aHANW3 OMOJOTHYeCKOW MHPOpPMALUH; > Pemenne 3amau 1o
LUTOJIOTMU Ha IPUMEHEHHNE 3HAaHUI B HOBOM CUTYaINH.
00pa30BaHUH MOJIOBHIX KIETOK Y )KHUBOTHBIX.

PA3JIEJI 3. OPTAHU3M KAK BUOJIOTHYECKAS CUCTEMA (10 YACOB)

Pa3zmHuoxenune opraan3zMoB. becrionoe u 1monoBoe pa3MHOXKEHUE PACTEHHUI U )KUBOTHBIX.
®opmbl  Oecronoro pa3MHOXKEHUSA. DBHONOTMYecKWi CMBICT M SBOJIIOIHMOHHOE 3HAYCHUE
Oecrionoro pazMHOkeHHsA. DOpMBI TOJOBOrO Impolecca. buomornyeckuit cmbica U
HBOJIIOLIMOHHOE 3HAYEHHE MOJIOBOTO PA3MHOKEHHS.



WupuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). Turbl SHIEKIETOK; MOJSPHOCTS,
pacipelielieHue JKeJITKa M TI'eHETUYEeCKUX JeTepMHHAHT. OO00Jo4KkM sifla; akTUBaLMs
OIJIOJJOTBOPEHHBIX  SHIEKICTOK K pa3BuTuiO. (OCHOBHBIE 3aKOHOMEPHOCTH JpOOJICHHUS;
TOTUIIOTEHTHOCTh  OJIACTOMEpOB; 00pa3oBaHHE OJHOCIOHHOTrO 3apojsima. [acTpymsnus;
3aKOHOMEPHOCTH 00pa3oBaHUs IBYCJIONHOrO 3apofpliia. 3apofblIIEBble JIMCTKH M HX
JanpHeimas qudepeHpoBKa; roMOJIOrHs 3apObIIIEBbIX JTUCTKOB. [IepBUUHBIN OpraHoreHes
(melipynsiiusi) W jpanpHenmas nuddepeHMpoBka TKaHEH, OPraHOB M CUCTEM. Peryrsiws
AMOpPHOHAIIBHOTO pa3BUTHUS; JAETepMUHALMS U SMOpHOHaibHas MHAyKUuUsA. [‘eHeTnueckuit
KOHTPOJIb pa3BuTHs. O01I1e 3aKOHOMEPHOCTH OHTOIeHE3a.
3aKOHOMEPHOCTH HACJIEIOBAaHUS IIPU3HAKOB.

3akoHbl Menzens. 3akOH YHCTOTBI TaMeT M €ro LUTOJOrMyeckoe OOOCHOBAaHME.
Jurnbpupnoe u TONUTHOpUAHOE CKpelmuBaHWe. PemieHne 3agady Ha MOHOTHOpHIHOE
ckpeuuBanue. Pemenue 3amay Ha auruOpujHoe ckpeuuBaHue. Pemienue 3agay  Ha
AHAJIM3UPYIOLIEEe CKPEIMBAHUE U HENIOJIHOE JOMUHUPOBAHMUE.

XpoMocOoMHasi Teopusi HacieACTBEHHOCTH. CIEMIEHHOE HacleI0BaHUE IPU3HAKOB.
3akoH T. Moprana. IlonHoe M HENOJHOE CLEIUIEHUE TI'€HOB; PACCTOSIHUE MEXIy I'EHaMH,
pPacoJIO)KEHHBIMU B OJHOM XpOMOCOME; TI'€HETHMUYECKHE KapThl XpoMOcoM. ['eHeTnueckoe
onpezeseHue nona. I'eHeTndeckas CTpyKTypa IOJIOBBIX XpoMocoM. HacienoBanue npusHakos,
CLEIUVICHHBIX C IMOJIOM. ['éHeTHdYecKue KapThl XpOMOCOM 4YeJIOBEKa. XapakTep HACIEI0BaHUs
IIPU3HAKOB y 4e€JOBEKa. | €HHble U XPOMOCOMHBbIE aHOMAJIMM YE€JIOBEKa M BbI3bIBAEMbIE MMU
3aboseBaHus. Mepbl IpoUIaKTUKK HAcJIeICTBEHHbIX 3a00sieBaHuil yenoBeka. Pemenue 3anau
Ha CLEIUICHHOE HaclieoBaHue. Penienue 3a1a4 Ha HaclIeJOBaHUE CLEIUIEHHOE C ITOJIOM.
B3aumonelicTBue anienbHbIX (JOMUHUPOBAHKE, HEMOJIHOE JOMUHHUPOBAHNUE, KOJOMUHUPOBAHNE
U CBEPXJOMUHHPOBAHNE) U HEAJIENbHBIX (KOMIJIEMEHTAPHOCTD, MUCTA3 U MOJIMMEPUs) TeHOB
B olpejeneHuu Mpu3HakoB. I[lneioTponus. OKCIPECCHUBHOCTh M IEHETPAHTHOCTb TIE€HA.
Pemenue 3a1a4 Ha B3aMMOJEICTBUE TEHOB.
3aKOHOMEPHOCTH U3MEHYUBOCTH.

OcHoBHbIE ()OpPMBI M3MEHUYMBOCTH. ['eHOTHNHMYEecKass HM3MEHYUMBOCTh. MyTauuu.
[IpyunHbl M yacTOoTa MyTalui; MyTareHHble (akTOpbl. OBOJIOLNUOHHAS pPOJb MYTalUil;
3HaYeHHe MYyTallUid /s MPaKTHKH CeNbCKOro XO3siiicTBa M OMOTEXHOJOTMH. MyTareHHbIe
¢dakTopsl. KomOMHaTHBHAs M3MEHYMBOCTh. YPOBHM BO3HMKHOBEHHS PA3JMYHBIX KOMOMHAIUM
T€HOB U MX POJIb B CO3/IaHUU T€HETUYECKOro pa3HOOoOpasus B mpejienax BUAa. DBOIIOIMOHHOE
3HaYeHHe KOMOMHATHBHOM N3MEHYMBOCTH.

deHoTHNMYECKAs, WM MOAU(PUKAIMOHHAS, W3MEHUYUBOCTh. CBOWMCTBA MOIU(DHUKAIINN:
OIPEAEIEHHOCTh YCIIOBUSIMU Cpensl, HaIpPaBJIEHHOCTb, IpyNIoBoi Xapakrep,
HeHacleyeMocTb. CTaTHUCTUYECKHE 3aKOHOMEPHOCTH MOAM(PUKAMOHHON W3MEHYMBOCTH;
BapHallMOHHBIA psJl M BapuallMoHHas KpuBas. Hopma peakiuuu; 3aBUCHMOCTb OT TE€HOTHIIA.
VYmpaBieHne JOMUHUPOBAHUEM.

OcHoBbl cenekuun. Co3zianue nopo/J >KUBOTHBIX M COPTOB pacTeHuil. Paznoobpasue u
MPOAYKTUBHOCTh KYJIbTYPHBIX pacTeHUN. MeTobl CeNeKIIMYU PACTEHUN U )KUBOTHBIX.
buorexnonorus u reernueckas nHxeHepus. CeneKkus MUKpOOPraHU3MOB JIJIsl ITUILEBON
IPOMBIIIJICHHOCTH; OJTYYEeHHUE JIEKAPCTBEHHBIX MTPENapaToB, OMOJOTMUECKUX PETYIATOPOB,
aMUHOKHCIIOT.

[TpakTryeckas 94acTh — PeHICHHE TEHETHYCCKUX 3aa4 Pa3IHYHBIX THIIOB:
> IUTUOPUIHOE CKpPEIIUBaHUE;
> HacJIeJIOBaHUC MPU3HAKOB, CIEIUICHHBIX C IOJIOM;

> CHECINICHHOC HACJIICAOBAHUEC IIPU3HAKOB;



> NPOMEXYTOYHOE HACJIEZIOBAHUE;
> HacJel0BaHue TPy KPOBY;
> aHaJIU3 POJOCIIOBHBIX.

Bbuonuka

Hcronb30BaHHE 4YENOBEKOM B XO3SHMCTBEHHOW JEATEIBHOCTH IPUHLHMIIOB OPraHHU3aluu
pacTeHUHM W KUBOTHBIX. DOpPMBI KHBOrO B MNPUPOJE U HUX [POMBIIIICHHBIE AHAJIOTH
(cTpoUTENBHBIE COOPYKEHUS, MAITUHBI, MEXaHU3MBbI, TPUOOPHI U T. 1.).

11 kiaace
PA3JEJ 1. HEKJIETOUYHBIE ®OPMbI )KU3HMU.

Bupycsl — BHYTpUKIETOYHBIE MAapa3uThl HAa T'€HETUYECKOM YypoBHE. OTKpBITHE BHPYCOB,
MEXaHM3M B3aUMOJEWUCTBUSA BHpYyCca U KIETKH, MH(EKIMOHHBIM mnpouecc. Tumsl nepenauu
BUpYCOB. 3a0ojeBaHMs KMBOTHBIX M PACTEHHH, BBbI3bIBaEMblE BHUpPycaMu. BupycHble
3a0oneBaHMs, BcTpevaromuecs y 4enoBeka; rpunm, renatut, CIIMJ. bakrepuodaru.
[Tpoucxoxxaenue BUpycoB. Mepbl MPO(MUITAKTUKH PACIPOCTPAHEHUsI BUPYCHBIX 3a00JI€BaHUM.

PA3JIEJI 2. TPOKAPHUOTBI.

CtpoeHue nuToIia3Mbl 0aKTepHaTbHON KIIETKH; JOoKaIn3aus (pepMEeHTHBIX CUCTEM U
opranusaius Metadoinu3Ma y npokapuot. ['eHeTnueckuit annapat 6akTepuii; 0COOEHHOCTH
peanu3anuu HacieacTBeHHOU nHpopManuu. OCOOEHHOCTH JKU3HEIeATEIbHOCTH OaKTepuil:
aBTOTpO(HBIE U reTepoTpodHbIE OAKTEpUN; a3pOOHBIE U aHA3POOHBIE MUKPOOPTaHU3MBI.
Cnopoo6pazoBaHue u ero Ouojaorudeckoe 3HaueHue. PasMHoxeHUe; OJI0BOM IpoLece y
OakTepHii; peKOMOMHAIUH.

PA3AEJI 3. SAEPHBIE OPT AHU3MbI
1. DBoJonus OPraHoB pacTeHHil

DBoIOIUS — HayKa 00 MCTOPHUYECKOM Ipolecce pa3BUTUs MpUpoabl. CpaBHUTEIbHAS
aHaTOMUsT U MOP(QOJOTUS — HaNpaBICHUE HCCIEJOBAHMUS CTPOEHUS OpraHu3MoB. Mertof
CpaBHEHUSI.



BosnukHoBeHre MHOTOKIIETOUHOCTH. [{ndpepennnpoBka KieTok, 00pa3oBaHNE TKAHEH.
Knaccudukanus pacTUTENBHBIX TKaHEH: o00pa3oBaTeNbHBIE, MOKPOBHBIC, OCHOBHBIC,
MEeXaHWYeCKHe, MPOBOASIINE, BhIIEIUTEIbHbIe. OCOOEHHOCTU CTPOEHUS U (DYHKIUN pa3sHBIX
BHJIOB TKaHEH. DBONIONUS TKaHEH.

[Ipoucxoxaenue kopHsa. DyHKIMU KOpHA. Bumabl KopHeW: TJaBHBIA, OOKOBEIE,
npuaarounble. TUIBI KOPHEBBIX CHUCTEM: CTEp’KHEBas, MOYKOBATasl, BETBUCTAs. 30HBI KOPHS:
JICJICHUS, PACTsDKCHHS, BCACBIBAHUSI U TMpPOBeACHUS. TKaHM KOPHS. AHAaTOMHUYECKOE CTPOCHUE
KOpHS: TEpBUYHOE U BTOpUYHOE. BujpomsMeHeHuss KOpHel B CBS3UM € UX (YHKIUSMU:
3amacarouide, BO3AYIIHbIE, KOPHU-TOANOPKU, XOAYJIbHBIC, IbIXaTEIbHbIC, JIUCKOBHJHEIE,
rayCTOpUH, BTATHBAIOIINE, 3aKPEIUISIONINE, OaKTepHalbHbIC KIIYOCHBKU, MHKOPH3a. DBOJIOIHS
KOPHSL.

Crpoenue nobdera: credeinb, NOUYKH, JIUCThS, Y3/Ibl U Mex0y31us. [loGeru yanuHeHHble
U yKOpoueHHble. Buapl yAIMHEHHBIX NOOEroB: MPSAMOCTOSYME, CTENIOIIUECs, MOJI3Y4He,
BblolMecd. BerBieHue mno Oera: IUXOTOMHYECKOE, TUXONOAMAIBHOE, MOHOIOIUANIBHOE,
CUMIIOUAJIbHOE, JIOXKHOAMXOTOMUYECKoe. BuponzMeHeHuss moOeroB: KOPHEBHUIIE, KIYOEHb,
KJIyOHEITYKOBHUILIA, JIYKOBUIIA, CTOJIOHBI, KOJIFOUKH.

Oyuknuu  crediss. OCOOCHHOCTH CTPOCHHUS CTEONISI Y Pa3HBIX OTICIIOB CIHOPOBBIX
pactenuii. CtpoeHue cTediiss MHOTOJIETHETO IPEBECHOTO XBOMHOTO pacTteHus. CTpoeHue cteds
OJTHOJIOJIPHOTO  TpaBsiHUCTOrO pacteHus. CTpoeHHe CTeOys ABYAOIBHBIX TPaBSHUCTHIX
pactenmii. CtpoeHHE CTEOJII IPEBECHOTO pacTeHus. [lepBHYHOE CTPOCHHE IBYAOIBHBIX
pacTeHUi: LEHTPAJIbHBIA OCEBOM LWIMHApP, IEpBUYHAs KOpa, NIEPBUYHAs IOKPOBHAsS TKaHb.
BropuuHoe cTpoeHHE MHOTOJETHHUX JIBYAOJBbHBIX PACTCHHIA: CEpJlleBHHA, KCUJIeMa, KaMOWii,
BTOpUYHAS KOpa, BTOPUYHASA U TPETUYHAS [IOKPOBHAS TKAHb.

HpOI/ICXO)KI[eHI/IC JHCTA. q)}IHKLII/II/I nucta. OcoOOEHHOCTH CTPOCHUSA JIMCTBCB Yy PA3HBIX
OTACIOB paCTCHI/II\/’I. Bremniaee CTPOCHUC JIUCTA: JIMCTOBAA INJIACTHHKA, JIMCTOBOC BJlarajJvuiiec,
YCPCIIOK U IMPUITUCTHUKH. CDOpMBI JIMCTBCB: CJIOKHBIC W TIPOCTBHIC JIMCTbhbsA, LECJIBHBIC U
PpacCCUYCHHBIC. d)opMa JINCTOBOM MJIACTHUHKH. cDOpMEl Kpad JUCTOBOM MiacTHHKH. JKHIIKOBaHUE
JINCTBHECB. HHCTOpaCHOHO)KeHI/IeI o4UCpeaAHOC WM CIUpaIbHOC, CYIIPOTHBHOC, MYTOBYATOC.
AnatoMmueckoe CTPOCHUC JIUCTA: SIUACPMUC, Me30(I)I/IJIJ'I u Ccocy JHCTOBOJOKHHUCTBIN ITy4OK.
Tkanu nmcra. BI/II[OI/ISMCHCHI/ISI JIMCTBCB: YCIIYH, KOJIOYKH, YCUKH, JIOBYHC allllapaThl.

Crnopa. PaBHOCIIOpPOBOCTB, M30CHOpBL. Pa3HOCIIOPOBOCTB: Meracmopa M MHKpPOCIOpA,
MHUKpPO U Mera crnopaHruud. MyXCKOW M >KEHCKUH TaMeTOPUTHl. AHTEPUAUU U apXETOHUU.
Cemsa. CrpoeHue CEMEHHM TOJOCEMEHHBIX M IOKPBITOCEMEHHBIX pacTeHuil. UepenoBaHue
MOKOJIEHUH: crnopo@uT U TaMeTopuT. OBOJIOLUS TramMeToGUTHOTO U CHOPOPHUTHOIO
ITOKOJICHUH.

PenpoaykTuBHBIE (T€HEpaTUBHBIE) OpPraHbl y PACTEHWH pas3HbIX OTAenoB. CTpoeHue
nBerka. @PyHkuuu yactel nBerka. POpPMHPOBAaHHE M CTPOCHHE MYKCKOTO M IKEHCKOIO
ramerouToB. THUIIBI IIBETKOB: NMpaBUJIbHbIC, HENPaBUIbHbIE, aCUMMETPUYHBIC; THIYMMHOUHbIE U
nectuuHble. [Iporcxoxaenue nBeTka. YacTu IBETKa JIUCTOBOTO U CTEOIEBOIO MPOUCXOXKICHHS.
OBOJIIOLIMS TEHEPATUBHBIX OPTAHOB.

OOpazoBaHue ramMeT y pacTeHHl pa3HBIX OTIENOB. THUIBI TOJOBBIX MPOIECCOB:
roJjioramMus, KOHbIOramus, anoramMus, n3oramMus, rereporamusa, Oorammus. 3BOJHOI_[I/IH II0JI0BOI'O
Mpolecca y pacTeHU. JBOIOIUA )KU3HEHHBIX [IUKIIOB.

2. JBOJIOLHUS CHCTEM OPTraHOB KMBOTHBIX



becnozeonounsie. [Ipoucxoxnenue TMOKPOBOB B aMOpHoreHese. DKToaepMa
KAIICYHOIIOJIOCTHBIX,  auddepeHmanus  ee  KIeToK.  KOXHOMYCKYNbHBIH  MEMIOK.
Huddepennnanys KOXHOMYCKYJIbHOTO MEIIIKA HA TTIOKPOBBI U MBIIIIIBI.

Ilo360oH0unbie. Bo3HukHOBEHHE MHOT'OKJIETOYHOI'O MOKPOBA. Huddepenuunanus
MHOTOKJIETOYHOTI'O TOKPOBa Ha 3MHUAEPMHUC U KopuyM. OJHOKIIETOYHBIE U MHOTOKJIETOYHBIE
KOkHbIe kenes3bl. Juddepenumanus  KoxkHbIX  kene3.  DopMHpOBaHHME  MOKPOBHBIX
IMPOU3BOAHBIX.

becnossonounvie. I'mapocratudeckuil «ckener». HapykHbi ckeneT MoJutrockoB. HapysxHbii
CKEJIET WIEHUCTOHOTUX.

Ilo3eonounvie. IlpoucxoxaeHue ckenera B sMOpuoreHese. opMUpPOBaHUE OCEBOIO CKEJETa B
BUJE XOpIbL. 3aMeHa XOpAbl XpsIIeBbIM ckeneroM. OOpa3oBaHME XPSIIEBBIX MO3BOHKOB.
[Togpasnenenue oceBOro Ckenera Ha CKeJeT TOJIOBBI U TYJOBMINA. 3aMeHa XPSIIEBOTO CKeleTa
Ha KOCTHOXPAIIEBOH, a 3aTeM KOocTHbIN. Jnddepenuuanys no3BOHOUYHOrO cTosI0a Ha OTAEIBI.
[ToBUKHOCTH TOJIOBBI OTHOCHUTEIBHO I103BOHOYHHKA. YBEJIMYEHHE KOJUYECTBA OT/EJIOB
no3BoHOuYHMKA. IIpeoOpa3oBaHue mNapHBIX IJIABHUKOB B CKeJET CBOOOJHONW KOHEYHOCTH.
OO6pa3oBaHue rpyAHOM KJIETKH.

becnozeonounvie. 1lnmeBaputenbHas 1mojaoctb. @OpMUpOBaHUE MUILEBAPUTEIBLHON TPYOKU B
smbOpuorenese. JuddepeHnmanus nuimeBapuTeIbsHON TpyOKH Ha oTaembl. [losBiIcHHE TIaaKon
MYCKYJIaTypbl B  CTEHKE MNHIIeBapuTelbHOM TpyOku. IluimeBapurenbHble — Kesie3bl
0€ecI103BOHOYHBIX. THIIBI POTOBBIX aIIapaToB.

Ilo3z6onounvie. llosBneHHEe OpPraHOB AaKTHMBHOTO 3a XBara numy. 3yOwl. Juddepenumarms
3yOHON CHCTeMBbI MJIEKONMUTAIOMMX. Pa3neneHue poTOBOM TMOJOCTH Ha JbIXaTEIbHBIA U
NUILEBAapUTENbHBIA  oTaensl.  JuddepeHunanus nuieBapuTeabHON TpyOKM Ha  OTAENBI.
Pa3BuTHe coOCTBEHHOI I1agKON MYCKYJIAaTypbl U CIOCOOHOCTH K MEPUCTAIBTUKE. Y CIIOKHEHUE
CTPOEHUS TMHUIIEBAPUTEIbHBIX jkene3. OCOOEHHOCTH CTPOEHHUs IMUIIEBAPUTEIBHON CUCTEMBI B
CBSI3U CO CIIOCOOOM IUTAHUS U NI€PEBAPUBAHUS TTHUILH.

becnossonounvie. @opMHUpOBaHUE OPraHOB JbIXaHUS M3 MOKPOBOB. Pa3sHooOpa3ue opraHos
JbIXaHUS. Y BEIMYEHNE TOBEPXHOCTU T'a3000MEHa.

Ilo36onounsie. DOpMUPOBAHUE OPTaHOB JAbIXaHUS B HaMOpHorenese. OTieneHne BO31yXOHOCHBIX
nyreil or poroBoil monoctH. Juddepenumanus opraHoB abixaHua. CTpyKTypHOe
COBEpUICHCTBOBAHMWE JIETKUX. THWIBI JIETKUX. YBEJIMYEHUE TOBEPXHOCTH Ta3000MeHa.
VYBenuyeHne KOHTaKTa ¢ KpOBEHOCHOU cucteMoil. @opMUpoBaHUE CTPYKTYP, 00eCIeUnBaIOIINX
JpIxaHue. MexaHu3Mbl JbIXaHUs.

becnozeéonounvie. Tunsl KpoBeHOCHBIX cucteM. llosBinenue cepana. @opMeHHbBIE 3IEMEHTHI
KpoBH. [IUrMeHTHI KPOBH.

Ilo36onounvie. Penykuus u npeoOpa3zoBaHUE apTepualbHbIX Oyr. POpMHUpPOBaHHUE TPEX BHUJIOB
(OpMEHHBIX >J€MEHTOB KpoBHU. [losiBlIeHHMEe Manoro Kpyra KpoBOOOpaIleHHUs. YBEITHYEHHUE
yuclia KaMmep cepana. PasgeneHue KpoBM Ha apTepUAIbHYI0O U BEHO3HYIO. YPOBEHb
HACBIIIEHHOCTH KPOBH KHCIIOPOJIOM.

X0JIOAHOKPOBHOCTD U TETNIOKPOBHOCT.

becnossonounvie. DxToiepMalibHOE MTPOUCXOXKACHHE HEPBHOU cucTeMbl. [lorpyxeHune HepBHOM
TKaHu B TIyOb Tena. KoHIEHTpamus HEpBHBIX KJIETOK ¢ OOpa3oBaHHMEM HEPBHBIX Y3JIOB U
ctBosoB. @opMHUpOBaHKE HEPBHBIX IIEHTPOB. Lledanmzarus. Tunsl HEpBHON CUCTEMBI.
Ilozeéonounvie. @DopmupoBaHue TpyOuaToii HEpB HOH cuUCTEeMBI B 3MOpuUOreHese.
[TporpeccuBHOE pazBuTHe HEpBHOU TpyOKu. AuddepeHunarus HepBHON TPYOKH Ha TOJOBHOM



u ciiuHHON MO3T. LleHTpansHas u nepudepudeckas 4aCTH HEPBHOM CUCTEMBI. THITBI TOJIOBHOTO
Mo3ra. Kopa 6onpmux noaymapui.

becnossonounvie. Ciennanusanus KJIETOK snutennd. KoHIeHTpanys 4yBCTBUTENbHBIX KIIETOK.
Huddepenunanys 4yBCTBUTENbHBIX CKOIUIeHUH. OOpa3oBaHue anmapara, BOCIPUHUMAIOLIETO
pazapaxenus. DopMUpoBaHHE OpraHOB YyBCTB. BU/ibl OpraHoB uyBCTB.

Ilo360H0unbie. DOpMUpPOBaHNE OPraHOB YYBCTB B aMOpuorenese. [luddepennnanus anmnapara,
BOCIIPUHUMAIOLIETO pa3ApaxeHus. Buabl opraHoB uyyBCTB. B3anMOCBS3b ypOBHSI pa3BUTHS
HEPBHOW CHUCTEMBI U OPraHOB YYyBCTB C 00Pa30M >KU3HH, KU3HEIEATEILHOCTHIO OPTaHU3MOB U
MPUCTIOCOOJICHHOCTBIO K Cpeie.

becnozeonounvie. Tunbl BbIIENUTENbHBIX cUcTEM. IIpoaykThl 0OMeHa.

Ilo36onounvie. POPMHPOBAHUE OPraHOB BBIIEIECHUS B SMOpuOreHese. YTpara CBS3H C
LIEJIOMOM. YCTaHOBJIEHHE CBSI3M C KpPOBEHOCHOH cucremoi. JluddepeHnuanus H3BUTHIX
KaHaJbleB. TUIIbI BBIIEIN TENbHBIX cucTeM. [IpoaykTsl oOMeHa.

becnoszsonounvie. O60c00JICHHE TIEPBUYHBIX TOJIOBBIX KJIETOK. @OpMUpPOBaHHUE TTOJIOBBIX JKeEJIe3.
OO6pa3oBaHue BBIBOAHBIX TPOTOKOB. [ludpepeHnnanmsi BBIBOIHBIX MPOTOKOB.

Ilo360H0unble. DMOpPHOTEHE3 TOJIOBBIX Kelle3. B3auMOCBsI3b BBIICITUTCIIEHON W TIOJOBOU
cucteM. PopMHUpOBaHUE TTOJIOBBIX MPOTOKOB. JluddepeHianys moaoBsx NpoToKoB. [TooBeie
KJIeTKH. THIBI SAIICKIIETOK.

3. YesoBek - BepUINHA IBOJTIOLHHA ’KMBOTHOI'0 Mupa.
OO6muii 0630p opranusma yenoBeka. Teno yeaoBeKa Kak CUCTeMa - CUCTEMbI OPIaHOB - OPTaHbI -
TKaHU - KJIeTku. CTpoeHue U (PyHKUMU CUCTEMBbl OpraHoB denoBeka. HepBHO - rymopasibHas
cucrema. Opranbl uyBcTB. [lumeBapurensHas cucrema. KpoBeHocHas u numdarnyeckas
cucreMa. JlpIxaTenbHas cucteMa. BeinenurensHas cucrema. [1okpoBel Tena.

TEMATHYECKOE INTAHUPOBAHUE YACOB ®AKYJIBTATUBHOI'O KYPCA
«OCHOBBI COBPEMEHHOM BUOJOT UW»

10 kaace

Ne Ha3panmue pazgena Konu4yecTBo yacoB
Bsenenne 1

1 buonorus kak Hayka. MeToabl HAy4HOTO 2
MO3HAHUS

2 Knerka xak Ouosiornyeckasi cucrema 18
Opranusm kak OUoJIOrHyecKas cuctemMa 11

4 W TOrOBBI KOHTPOIH 2

UTOTO 34




11 xaace

Ne Hassanmue pasaena KonnyecTBO 4acos
1 Hexnerounsie GopMbl )KU3HU 2
[Ipoxapuotsl 2
SInepHbie OpraHu3Mbl: 26
1. DBoJro1Ms OpraHOB PACTEHUM 11
2. DBOJIOIMS CUCTEM OPraHOB KUBOTHBIX 15
4 HtoroBbiii KOHTPOJIb 2
5 PesepBHoe Bpems 2
UTOro 34
KanenaapHo — reMmaTuyeckoe NJIAaHUPOBAHUE
10 kaacc
Ne | [Hara ‘ Tema ®opmMma 3aHATUA
BBenenue (1 uac)
1 3ajauu 3IEKTUBHOTO Kypca. Pob becena
caM000pa30BaHus B II03HABATEIEHON BBO/IHOE TECTHPOBAHHE
JESTEIIBHOCTH.
Pa3nesn 1. Bnonorns kak Hayka. MeToabl Hay4YHOro no3Hanus (2 gaca)
2 OO01eOnonornueckue 3akoHoMepHoCTH. Poib [IpakTuxym
O6uonoruu B JOPMUPOBAHUU HAYIHBIX 3alONHEHHE
IIPEICTAaBICHUN O MHpE. quHLIe: KOTOpr CPABHHTEIBHEIX TaGIHII
BHECJIM BKJIaJl B Pa3BUTHUE 3HAHUI O )KMBOU
IpUpoJie
3 [IposiBeHne CBONMCTB ®KUBOTO HA pa3HbIX ypoBHsX | CocTaBIeHHE KIIaCTEPOB
opranusanuu. Cucrema >KMBOH IPUPOIbI C HCIIOJIb30BaHUEM
TEKCTa U PUCYHKOB
yuyeOHUKa
Paszgea 2. Kierka kak 0Ouosioruveckas cucrema (18 yacos)
4 XUMHUYECKUI COCTAB KIETKU CocraBneHue cxeM,
Ta0IUI]
5 Pemienue 3a1a4 Mo O6MOXMMUU KIETKU [IpakTukym
Pemrenne 3ama4d Ha onpenenenue monekyasapHo | IIpaktukym
Macchl Oelka, JUIMHBI U Macchl FeHa, onpeiesieHue
HYKJIEOTHIHOTO COCTaBa U YKCiia BOJOPOIHBIX
CBsI3ei
7 Pemenue 3agau. Cunres Bcex BuaoB PHK Ha [IpakTukym
matpuiie JIHK u nao6opotr Haxoxxnenne /IHK mo
monekyine PHK
8 Pacnio3naBanue u onrcaHue KIETOUYHBIX CTPYKTYp | [IpakTudeckas pabora

Ha 3JIEKTPOHHBIX MUKPOQOTOrpadusx U pucyHKax




9 CtpykTypHO-()YHKIIMOHATIbHAS OpPTaHU3aIUs Cocrapienue
KJIICTOK IIPOKapUOT U DyKapuoT. CPaBHHUTCIILHBIX
TaOIHII.
[IpomexyTouHBIN TECT
Ha HaXO0XJIEHUE
COOTBETCTBHS
10 [Tnactuueckuii B 0OMEH B KIETKE Jlekuus
[IpoMexxyTOUHBIH TECT
Ha HaXOXKJEHUE
COOTBETCTBUS
11 DHepreTU4ecKuii 0OMEH B KJIICTKE Jleknus
[IpomexxyTouHBINi TECT
Ha HAXO0XKJCHHUE
COOTBETCTBUS
12 Pemenue 3aa4 Ha onpesiesieHne CyMMapHOIO [IpakTuxkym
SHEepreTudeckoro 3¢ dexra
13 Martpuusbie POLECCHI B KIETKE Jlexuus
14 Pemenue 3aa4 Ha onpesenieHue [IpakTuxkym
aMHHOKHCIIOTHOT'O COCTaBa OeJka 1o tadsuie
FEeHETUYECKOr0 K0/1a
15 Pemenue 3anau. Cunres Bcex BugoB PHK Ha [IpakTukym
marpuue JJTHK
16 Jlenenue kneTku. MuTo3 Jlexmust
Omnpenenenue 1o
17 Melio3 u ero 3Ha4eHHUE IS ITOJIOBOrO PHUCYHKY.
pa3MHOXeHHus. ['amerorenes. OlpeieIeHNE TEPMHHOB
18 ®a3bl Meito3a. Konbroranus 1 KpoCCUHTOBEP Pemenue 3aganuii Ha
YCTaHOBJICHUE
NI0CIIE0BATEIBHOCTH,
Ha HaXOXICHUE
COOTBETCTBHS
19 Pemenue 3ana4 Ha onpezenenue ynciaa xpomocoM | [Ipaktukym
u konudectBa JIHK Ha pa3nbix azax mutosa u
Merno3a
20 Pemrenne 3ama4d Ha onpenenenue ynciaa xpomMocoM | IIpaktukym
u konudectBa JIHK Ha pa3nbix azax mutosa u
Merno3a
21 [IpomexyTOUHBIH KOHTPOJIb [IpakTukym
Pasnen 3. Opranusm kak omosiorudeckasi cucrema (11 gacon)
22 OO6mre 3aKOHOMEPHOCTH OHTOTEHEe3a CocTaBieHre CXeM U
CPaBHUTEJIbHBIX TaOJIHIIL
23 3aKOHOMEPHOCTU U3MEHYUBOCTH. CocraBneHue cxem |

Knaccudukanus myranuit

CPaBHHUTCIIbHBIX T3.6J'II/IL[




24 Pemenue 3amau: turnOpuIHOE CKpEIIMBaHUE [IpakTukym
(OJIHOE M HETOJIHOE JOMUHUPOBAHUE, TPYIIIBI
KpPOBH)
25 Pemrenne 3ana4 Ha CLEIUIEHHOE HACIEN0BaHUE [IpakTukym
26 Pemenue 3agad Ha rpynibl KpOBU [IpakTukym
27 Pemenne KOMOMHUPOBAHHBIX TEHETUYECKUX [IpakTuxkym
3a1a4
28 Pemenne kKoOMOMHUPOBAHHBIX TEHETHICCKUX [IpakTukym
3a1a4
29 Pewrenue 3a1ay Ha aHaM3 POJOCIOBHBIX [IpakTukym
30 ®opmbl UI3BMEHYMBOCTHU. ['eHOTUITHYECKAs U CocraBnenue
(beHoTUnMYecKasi H3MEHYHBOCTb CPaBHUTEJIbHBIX TaOJIMII.
[IpomexxyTo4HBINi TECT
Ha HAXO0XKJICHUE
COOTBETCTBUS
31 Cenexuusi pacTeHUHN U )KUBOTHBIX. [IpakTuxkym
buoTtexHonorus u reHeTnyecKas HHXEHEPUSI.
32 buonuxka. [IpakTukym
33 Htoroseiii KOHTPOIIb I[Temarornyeckoe
HaOIr0/IeHHe
34 AHanu3 pe3yabTaToB AHanus pe3ynbTaToB
TECTUPOBAHUS
KasiengapHo — rTemaTu4eckoe MJIaHUPOBaHHE
11 kacc
Ne Mara Tema dopma 3aHATHS
1. Hexnerounslie GopMbl )KU3HU [IpakTukym
CocraBneHne cxem
2. Meps! poUIAKTUKHA PACIPOCTPAHEHUS [IpakTuxym
BUPYCHBIX 3a00JI€BaHUH. Pemenne KNIM
3. [IpokapuoTsl. CocraBnenue
CPaBHUTEIBHBIX TAOIUIL
4. Mepsb! poGUIAKTUKHA PACIPOCTPAHEHUS IIpakTukym
OakTepuanbHBIX 3a001eBaHuid. [IpakTuucckas
pabora: «PemieHue 3a1a4 1Mo TeMe OaKTEPHI)
3. OCOOEHHOCTH CTPOCHUS M IBOIIOLUS [IpakTukym

paCTUTEIbHBIX TKAHEH

CocraBiieHIE CXEM




6. OCc0OEHHOCTH CTPOCHHMS M IBOJTIOIHS KOPHS [IpakTukym
CocraBnenue cxem
7. Crpoenue nobera. Bunonsmenenus noodera. [IpakTukym
CocraBnenue cxem

8. Crtpoenue cTebisi OJJHOONBHBIX U IBYAOIBHBIX CocraBnenue
pacTeHui CPaBHUTEIBHBIX TAOIUIL

9. OcoOenHoctu cTpoeHus nucta. Bumonsmenenus | Jlekuus ¢ aneMeHTaMu
JUCTA. IBPUCTHYUECKON Oecebl

10. DBoIOLUS TaMETO(QUTHOTO B CIOPO(GUTHOTO CocraBienue
IIOKOJICHUH. CPaBHUTEIBHBIX TAOIUIL

11. Pemenue 3ana4 no teme «9BOJIOIMS ITpakTKym
ramMeTo(huTHOTO M CIIOPOPHUTHOTO TOKOJICHHI»

12. DBOJIOIUS TEHEPATUBHBIX OPTraHOB. [IpakTukym

13. DBOJIIOIHS TIOJIOBOTO TMIPOIIECCa Y PACTCHHIA. [IpakTuxym

14. OBOJIONUS )KU3HEHHBIX [TUKIIOB. [IpakTukym

15. [IpomexyTOUHBIM KOHTPOJIb [IpakTukym

16. DBOIIOLIUS TIOKPOBOB OECIIO3BOHOYHBIX U [IpakTkym
MTO3BOHOYHBIX JKUBOTHBIX

17. DBOJIOIMS OMOPHO-/IBUraTENIbHOTO anmapaTa [IpakTkym
0€CI03BOHOYHBIX M TO3BOHOYHBIX JKUBOTHBIX

18. DBOJIOIUS MUILEBAPUTEIBHON CHCTEMBI [TpakTkym
0€CI03BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX

19. DBOJIOIUS CUCTEMbI OPTaHOB JIbIXaHUS [TpakTkym
0€CI03BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX

20. DBOIOIUS KPOBEHOCHOW CUCTEMBI [TpakTkym
0€CIO3BOHOUHBIX U TO3BOHOYHBIX KUBOTHBIX

21. DBOJTIOLIUS HEPBHOW CHUCTEMBI OECITO3BOHOUHBIX [TpakTukym
Y TIO3BOHOYHBIX KHBOTHBIX

22. DBOJIIOLIUS OPTAaHOB YYBCTB OE€CIO3BOHOYHBIX U [TpakTukym
MO3BOHOYHBIX KUBOTHBIX

23. OBOMIOIMS BBIIEIUTEIBHON CUCTEMBI [TpakTukym
0€CI03BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX

24. OBONIOIUSA PENPOTYKTUBHON CUCTEMBI [TpakTukym
0€CI03BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX

25. OO6mu1uit 0630p OpraHu3Ma 4esoBeKa. IIpakTKym

26. CucTeMbl OPraHoOB ¥ UX OCOOEHHOCTH CTPOCHUSI. [IpakTuxym

27. CucTeMbl OPraHOB M UX OCOOEHHOCTH CTPOCHUSI. [IpakTuxym

28. CucteMbl OpraHOB M UX OCOOCHHOCTH CTPOCHUS. [IpakTuxym

29. [IpakTnueckas padora o Teme: « UemoBex» [IpakTukym

30. IIpakTuueckas padora o Teme: « Uenosex» [IpakTukym

31. HTOroBblii KOHTPOJIb ITemarornueckoe

HaOJI01eHUE
32. AHanu3 pe3yiabTaToB AHanus pe3ynbTaToB




TECTUPOBAHUA

33.

Pemenne KUM [IpakTukym

34.

Pemenne KUM [IpakTukym

TeMbl MUHU-TIPOEKTOB:

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

OTJEJOB.
2. YepThbl NPUMUTUBHOCTH U NIPOTPECCUBHOCTH T'€HEPATUBHBIX OPTaHOB y PACTCHUM Pa3HbIX
OTJIEJIOB.
3. BO3HUKHOBEHHME BHIOM3MEHEHUH BETE€TaTUBHBIX OpPraHOB y pAacTeHHH B Ipolecce
IBOJIIOLIMH.
4. buonormyeckoe 3Ha4YEHUE Pa3HOCIOPOBOCTH. [IpenmyiiecTBa CeMsIH MOKPBITOCEMEHHBIX.
5. CmeHa siiepHBIX (a3 B UKIAX Pa3BUTHS PACTCHUN PAa3HBIX OTIEIIOB.
6. DBOJIIOLNS KU3HEHHBIX LIUKJIOB y PACTEHUH.
7. CxozcTBa U pa3inyusi TaMeTOPUTOB CIIOPOBBIX PACTEHUI U UX 3BOIIOIMOHHOE 3HAUYEHUE.
8. B3auMoCBsI3b BOIOLNN KPOBEHOCHOM U BBIIETUTEIBHON CUCTEM.
9. B3anMOCBs3b 3BOJIIOLMN KPOBEHOCHOMN U JBIXaTEIbHON CHCTEM.
10.  B3auMOCBA3b CTPOCHUS KPOBEHOCHON CHCTEMBI JKUBOTHBIX M UX IMOJABUKHOCTH.
11.  OcoGeHHOCTH CTPOEHHS CUCTEM OPIaHOB )KMBOTHBIX B CBSA3H C BHIXOJOM Ha CYIY.
12.  OcoOGeHHOCTH CTPOEHHS CUCTEM OPIaHOB BOJHBIX KUBOTHBIX.
13.  Ilpucnoco6ieHns KUBOTHBIX Pa3HBIX KJIACCOB K BO3YyITHOMY 00pa3y *HU3HHU.
14. B3auMOCBSI3b CTpOEHHS IMHUIIEBAPUTEIBHONH CHCTEMBI CO CIOCOOOM THMTaHUS U
IIepeBapUBaHNUEM I 1IN Y KUBOTHBIX.
15. B3auMOCBA3b CTPOECHHUS CUCTEM OPIraHOB KUBOTHBIX M TEMIIEPATYPHI X TEJA.
16.  CpaBHEHME JIaHIIETHUKA C 0€CIIO3BOHOYHBIMH U TO3BOHOYHBIMU JKUBOTHBIMHU.
17. CpaBHuUTeNnbHas  XapaKTepUCTHKa  OCOOEHHOCTEW  CTPOEHUSI  HACEKOMBIX  H

MIJICKOITMTAIOIINX.
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