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JIMYHOCTHBIMHU pe3yJabTaTaMM 00ydeHus oOuieil Ouonoruu B crapuieil mpopuibHON
IIKOJIC SIBIISTFOTCS:

*pa3BUTHE  TIO3HABATEJIbHBIX  WHTEPECOB, HWHTEUICKTYaJbHBIX W  TBOPYECKHX
CITOCOOHOCTEH yJarmxcs;

* yOS)KACHHOCTh B BO3MOXHOCTH ITO3HAHUS HPUPOIBI, B HEOOXOIUMOCTH Pa3zyMHOTO
UCIIONIb30BAHUSl JOCTWKCHUH HAyKM W HAHO TEXHOJOTHMH Ui JaJbHEUIIEro pasBUTHUS
YeJI0BEYECKOro 00IIecTBa,

* yBOKCHHWE K TBOpPIAM HAYKH WM TEXHHWKH, OTHOIICHHE K OHOJOTMH KaK K DIIEMEHTY
0011e4€eI0BEYECKOI KYIbTYpHI;

* CAMOCTOATENIBHOCTh B IPUOOPETEHNH HOBBIX 3HAaHUH U MPAKTUYECKUX YMEHUH;

*TOTOBHOCTb K OOOCHOBAaHHOMY BBIOOpY KM3HEHHOTO IyTH B COOTBETCTBUHM C
COOCTBEHHBIMU UHTEPECAMHU M BO3MOKHOCTSIMU;

* MOTHUBALUS OOPa30BaTENIbHOW JESATEIbHOCTH UIKOJbHUKOB Ha OCHOBE JIMYHOCTHO-
OPHUEHTHPOBAHHOI'O MTOAXO0AA;

* popMupoBaHNEe IEHHOCTHBIX OTHOMICHWH Jpyr K Jpyry, K YYHTENI0, K aBTOpaM

OTKPBITHI U N300peTeHuil, K pe3ynbTraraM o0yueHus

MeranpeaMeTHbIMH pe3ylibTaTaMu OOydeHHUsT OMONOTHHM B crapiieil NpoduIbHON IIKOJE
SBIISIOTCS:

* IpuoOpeTeHne W 3aKpeIUIeHHE HAaBBIKOB S(QQGEKTHBHOTO TIOJYyYEHUS U OCBOCHUS
y4eOHOro Marepuana ¢ UCIOJIb30BaHUEM Y4eOHOH IuTepaTypbl (Y4eOHMKOB M mocoOuif), Ha
JEKIHSIX, CEMUHAPCKUX U TIPAKTUYECKUX 3aHATHSX;

* OBJIaJICHNE HABBIKAMHU CAMOCTOSITEIILHOTO MPUOOPETEHUsI HOBBIX 3HAHUW, OpPTaHHU3aAIUN
y4eOHOM JNIeATEeIbHOCTH, TIOCTAHOBKH II€JIeH, TUJIAaHUPOBAHHS, CAMOKOHTPOJI M OIEHKH
pEe3yNbTAaTOB CBOEU AESATEIBHOCTH, YMEHHUSMHU NPEIBHAETh BO3MOXKHBIE PE3YyJIbTaThl CBOUX
JIEHCTBHIA,

* IOHMMaHUE pa3IMuuil MEXAy albTepPHATUBHBIMU (aKkTaMM M THUIOTE3aMH JUIS HX
OOBSICHEHUS, TEOPETUYECKMMU MOJAEISAMH U  peallbHbIMU  OOBEKTaMH, OBJIAJICHUE
YHHUBEpPCAIbHBIMU YY€OHBIMH JIEHCTBUSMHU Ha MPUMEpPAxX TUIIOTE3 I OObSICHEHUS U3BECTHBIX
($akTOB M AKCINEPUMEHTAIbHONW MPOBEPKU BBIABUIAEMBIX TMIIOTE3, pa3pabOTKU TEOPETUUECKUX
MOJIEJIEN ITPOLIECCOB UIIU SIBJICHU;

* popMupoBaHre yMeHUIl BOCIIPHHUMATh, MiepepadbaThiBaTh U NPEAbABIATH HHPOPMALIUIO
B CJOBECHOH, OOpa3HOH, cHMBOJIMYECKOH (opMax, aHAIM3UPOBAaTh U IepepadaThIBaTh
MOJIyYEHHYI0 MH(OPMALIMIO B COOTBETCTBUH C IMOCTABICHHBIMH 33Jla4aMHU, BBIJENISATH OCHOBHOE
coJiepsKaHue MPOYUTAHHOTO TEKCTa, HaXOJUTh B HEM OTBEThl Ha MOCTaBJICHHBIE BOMPOCHI U
U3JIarath €ro;

'HpI/IO6pCTeHI/IC OIIbITa CaMOCTOATCIIBHOI'O IIOMCKa, aHaJlu3a Hu 0T60pa I/IH(bOpMaI_[I/II/I C
HCIIOJIb30BAHUCM PA3JIMYHBIX HCTOYHHKOB U HOBBIX I/IH(I)OpMaLII/IOHHLIX TEXHOJOTUH JIJIs
PEUIICHUA ITO3HABATCIIBHBIX 3a/1a4;

* pa3BUTHE MOHOJIOTHYECKON M TUAJIOTUYECKOW pedyH, YMEHHUS BhIpakaTh CBOU MBICITH U
CIIOCOOHOCTH BBICHIYIIMBATh COOECEHHKA, MOHUMAaTh €ro TOYKY 3pEHHs, IpHU3HaBaTh MPaBO
JPYToro 4ejioBeKa Ha MHOE apryMEHTUPOBaHHOE MHEHUE;

*OCBOGHHME NPUEMOB JEWCTBUA B  HECTaHJAPTHBIX  CHUTyalUsX, OBJIAJICHUE
3BPUCTHYECKUMHU METOJIJaMU pelIeHUsI TPoOIeM;

* popmupoBanue ymeHuil paboTaTh B IPYIIE C BBHIMOJHEHUEM Pa3IHYHBIX COLMATbHBIX
poJieii, MpeACTaBIATh U OTCTAUBAaTh CBOU B3TJISIABI U YOEXKACHUSI, BECTH AUCKYCCHUIO.

IIpenmeTHble pe3yJbTaThl YIIyOJIEHHOTO U3ydeHUs oOlIel GMOOTMU B CTApIIMUX Kiaccax
IIKOJIBI TPEJCTaBICHBI B COICPKAHUU Kypca 10 TeMaM. JIoCTHKeHHe JIMYHOCTHBIX Pe3ybTaToB



OLICHUBAETCS Ha KaueCTBEHHOM YpoBHeE (0e3 otMeTok). CHOpMHPOBAHHOCTH METAIPEIMETHBIX
U IPEIMETHBIX YMEHUH OLICHHWBaeTcs B Oajulax MO pe3yibTaTaM TEKYILEro, TEeMaTH4eCKOro U
UTOTOBOT'O KOHTPOJIS, @ TAK)KE 10 PEe3yJIbTaTaM BBIIIOJHEHUS Ja0OPATOPHBIX M MPAKTHUECKUX
pabor.

BbinyckHUK Ha yriiy0JIeHHOM YPOBHE HAYUMTCS:

— pacmo3HaBaTh M ONMHMCHIBATH OCHOBHBIE YaCTH M OPTaHOWIBI KIETKH, OPTaHBl U CHCTEMBI OPTaHOB
YeJI0BEeKa, OpPraHbl IIBETKOBOTO PACTEHMSI, OPTraHbl M CHUCTEMBl OpPraHOB >KUBOTHBIX, PACTCHUS
Pa3HBIX OTACNIOB, >KUBOTHBIX OTACIBHBIX TUIIOB U KJIACCOB;

- CpaBHHMBATh OHMONOTHYECKHE OOBEKTHI (KIETKH, TKaHU, OpTaHbl M CHUCTEMBI OpTaHOB, OPTaHU3MBI,

MpeACTaBUTENEH OTICIBHBIX CUCTEMATHUYECKUX IPYII) U JIeJaTh BBIBOJBI HA OCHOBE CPABHEHUS,

- OTIPEAENATh TPUHAMISKHOCTh OHMONOTHYECKMX OOBEKTOB K ONpEeAeNieHHOW CHCTeMaTHYeCKON

rpynme (Kiaccu]urars);

OLICHUBATL POJIb OMOJIOTMYCCKUX OTKpI)ITI/Iﬁ 1 COBPEMCHHBIX I/ICCJICIIOBaHI/If/'I B pa3BUTUU

HayKHU U B IIPAKTHYECKON NEATEIbHOCTH JIIOJIEH;

OLICHUBATh POJb OHONOTMU B (POPMHUPOBAHUHM COBPEMEHHON HaydyHOH KapTUHBI MUDA,

IMPOrHO3UPOBATh IICPCIICKTHBLI PA3BUTHA 6I/IOJ'IOFI/II/I;

YCTaHABJIMBAaTh U XapaKTEpU30BaTh CBSI3b OCHOBOIOJATAIOIIMX OMOJIOTMYECKHUX IMOHSATHH
(KJIeTKa, OpraHu3M, BHJ, JKOCHUCTeMa, Ouocepa) ¢ OCHOBOMOJIATAIOIIUMH HOHATHSIMH
JIPYTUX €CTECTBEHHBIX HAYK;

- 000CHOBBIBATh CUCTEMY B3IJIAJI0B HA JKUBYIO MPUPOAY U MECTO B HEll yeraoBeka, MpUMEHSA
OMOJOTHYECKHE TEOpUU, YYEHUS, 3aKOHBI, 3aKOHOMEPHOCTH, IOHMMAaTh TPAaHUIBI HX
NPUMEHUMOCTH; - MPOBOJUTH Y4eOHO-MCCIIEI0BATENbCKYIO JESATENHOCTh 10 OMOJIOTHU:
BBIJIBUTaTh TUIIOTE3bI, TNIAHUPOBATH PabOTy, OTOMPATh U MPeoOpa3oBbIBATh HEOOXOAUMYIO
UHPOPMALIMIO, TPOBOAUTh OSKCHEPUMEHTBI, HHTEPIPETUPOBATh pE3YyJIbTAThl, JI€NaTh
BBIBO/IbI Ha OCHOBE IOJIYYE€HHBIX PE3yJIbTaTOB; - BBISBISATH U 0OOCHOBBIBATH CYIIECTBEHHBIE
OCOOEHHOCTH pa3HbIX YPOBHEH OpraHu3allid >KU3HH; - YCTaHABJIMBATH CBSA3b CTPOEHUS U
(GYHKLIUH OCHOBHBIX OMOJIOTMYECKMX MaKpOMOJEKYN, UX POjb B IMPOLECCaX KIETOYHOIO
MeTaboau3Ma;

- pelmath 3aJadyd Ha omnpeneiieHre nocieaoBaTrenbHocT HykiaeotuaoB JIHK m mPHK
(MPHK), anTtukomonos TPHK, mocnemoBaTenbHOCTH aMUHOKHUCIOT B MoJjeKyle Oenka,
IIPUMEHsS 3HAHUSA O PEAaKUUsAX MATPUYHOIO CHUHTE3a, N'€HETHYECKOM KOJe, NPUHIUIE
KOMILJIEMEHTAapHOCTH;

- JIenaTh BBIBO/IBI 00 U3MEHEHUSX, KOTOphIE MPOU30UIYT B MpoOLieccaX MaTPUUHOTO CHHTE3Aa B

cydae M3MEHEHUs MOCIIeI0BaTENbHOCTH HyKIIeoTu10B JJHK;

CpaBHHBATb (1)3.3191 ACJICHUA KIICTKHU, pCIIaTh 3aJadd Ha OHNPCACICHHUEC W CpPaBHCHUC
KOJMYCCTBA I'CHCTHYCCKOI'0 MaTcpuajia (XpOMOCOM n I[HK) B KJICTKaX MHOI'OKJICTOYHBIX

OpraHU3MOB B pa3HbIX (pazax KIETOYHOIO IIUKJIA;

BBISIBJISITH CYILIECTBEHHBIE IPU3HAKNA CTPOCHMS KJIETOK OPTaHMU3MOB PAa3HBIX LIAPCTB JKUBOU
OpUPOJBI, YCTAaHABIMBATh B3aUMOCBS3b CTPOCHHMS M (DYHKIMI uacTeld W OpPraHOMJIOB
KJIETKH;

- 000CHOBBIBATh B3aMMOCBS3b IUIACTUYECKOIO U JHEPreTHYecKoro OOMEHOB; CpPaBHHMBAThH
IPOLECCH] MIIACTUYECKOTO U SHEPreTUYECKOro OOMEHOB, IPOUCXOIAIIMX B KIETKaX JKUBBIX

OpraHU3MOB;



- OTIPEACTATh KOJIMYECTBO XPOMOCOM B KIIETKaX PacTCHHWH OCHOBHBIX OTIEIIOB Ha pPa3HBIX
JTarnax XU3HEHHOTO [UKJIA,;

- pemaTh TeHETUYECKHE 3a/1a4d Ha JUTHOPHIIHOE CKPEIIUBAHHE, CICIICHHOE (B TOM YHUCIIE
CIICTIJICHHOE C TI0JIOM) Hacjel0BaHHe, aHAM3UPYIOIIee CKPEIIMBaHUE, IPUMEHSS 3aKOHbI
HACJICICTBEHHOCTH U 3aKOHOMEPHOCTH CLIETUICHHOTO HACIIEI0BaHMS;

- pacKpbIBaTh MPUYHMHBI HACJICICTBECHHBIX 3a00JIEBaHUI, apryMEHTHPOBATh HEOOXOAMMOCTh
Mep TpeAyNpekKICHUS TaKUX 3a00JICBaHHIA;

- CPaBHMBATH Pa3HbIC CLIOCOOBI PA3MHOXKEHHUSI OPTaHU3MOB;

- XapaKTepU30BaTh OCHOBHBIC 3TAIlbl OHTOTCHE3a OPTaHN3MOB;

- BBISIBJIATh TIPUYHMHBI U CYIICCTBEHHbBIC TMPH3HAKK MOJAM(DUKAIMOHHOW WM MYTAI[HOHHOU
U3MEHYMBOCTH; OOOCHOBBIBATh POJb M3MEHYMBOCTH B ECTECTBEHHOM M HCKYCCTBCHHOM
oTbope;

- 00OCHOBBIBaTh 3HAYCHHUE PA3HBIX METOOB CEJIEKIIMH B CO3JJaHUU COPTOB PACTEHUH, MOPO.L
YKMBOTHBIX U IITAMMOB MHUKPOOPTaHU3MOB;

- 00OCHOBBIBATh ~ MPHYUHBI ~ HM3MEHSEMOCTH W  MHOroOOpa3usi  BHJOB, IPHUMCHSS
CUHTCTHYECKYIO TCOPHIO 3BOJIOIUY;

- XapaKTCPHU30BaTh IMONYALIUIO KaK CAWHHUIY 3SBOJIIOLOKWH, BHUJ KaK CHCTCMATH4YCCKYIO
KaTETOPHUIO U KaK pe3yJabTaT HBOJIOINH;

- YCTAaHABJIMBATb CBA3b CTPYKTYPhI U CBOHCTB 3KOCHUCTEMBI,

- COCTaBJIATh CXEMBI MEPEHOCa BEIIeCTB M HHEPrUU B HKOCHUCTEME (CeTH TMHTaHUA),
MMPOrHO3NPOBATH UX UBMCHCHHA B 3aBUCUMOCTH OT U3MCHCHUS (baKTOpOB CpCabI;

- aQpTyMEHTUPOBATH COOCTBEHHYIO MO3UIIUIO IO OTHOIICHUIO K 9KOJOTUYECKUM TIpodemMaM 1
MOBEJICHUIO B IPUPOHOM cperie;

- 000CHOBBIBaTh HEOOXOAMMOCTh YCTOWYMBOTO pPa3BUTHUA KaK yYCJIOBHUS COXpPaHEHMs
Oouocthepsl; - OIEHUBATh MPAKTHUYECKOE W OTUYECKOE 3HAUYEHHE COBPEMEHHBIX
UCCIIEIOBaHU B OWOJIOTUH, MEIUIIMHE, DKOJOTHH, OHOTEXHOJOTHH;, OOOCHOBHIBATH
COOCTBEHHYIO OIICHKY;

- BBISIBIIATE B TEKCTE OHMOJIOTHYECKOTO COJICpXKaHUS IMPOOJIeMy W apryMEHTHPOBAHHO €€

OOBSICHSTD;

— TPOBOJHUTH CAMOCTOSATEILHBINA MOUCK OMOJOTHYECKONH WHPOPMAITUK: HAXOJUTh B TEKCTE YUeOHUKA H
JIOTIOJIHUTENBHON JINTEPATYPBl  OTIMYMTEIbHbIE IIPU3HAKM OCHOBHBIX CUCTEMATHMYECKUX TIPYIIL; B
OMOJIOTMYECKUX CJIOBapsX M CIPABOYHUKAX 3HAYCHUS OHMOJIOTMYECKUX TEPMHHOB; B Pa3IHMYHBIX
MCTOYHUKAX HEOOXOIUMYI0 HMH(OPMALHUI0 O >KMBBIX OpPraHU3Max, OHMOJOTMYECKHX Mpoleccax M
o0BekTax (B TOM YHCIIE ¢ UCTIONb30BaHNEM MH(POPMAIIMOHHBIX TEXHOJIOTHN)

- IpCACTABJIATH 61/IOHOTI/I‘-IGCKYIO I/IH(bOpMaL[I/IIO B BHUJC TCKCTA, Ta6J'II/II_IBI, CXEMBI, Fpa(bI/IKa,
AuarpaMMBbl U JI€J1aTb BBIBOJBI HA OCHOBAHUU MPCACTABICHHBIX JaHHBIX, Hp606p330BLIBaTB

rpaduk, TabIHIly, AHArpaMMy, CXeMY B TEKCT OMOJIOTHYECKOTO COJICPKAHUSI.

BbINyCKHUK HA YIJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThHCSI:

®  0peaHu306b16aMb U NPOBOOUMb UHOUBUOVATLHYIO UCCIE008AMENLCKVIO 0eAMeNIbHOCHb NO
ouonocuu (unu paspabamvieamsv UHOUBUOYATLHBIL NPOEKN). BblOGU2AMb 2UNOMESD,
nianuposams pabomy, omoupame u npeodopPaA30evieaAmsb HeoOXOOUMYIO UHDOPMAYUIO,
nPOBOOUMb IKCNEPUMEHMbL, UHMEPNPEMUPO8Amsb pe3yibmamyl, 0el1ams 6b1600bl HA OCHOBE

HOJYYEHHBIX Pe3YIbIMamos, npedCcmasiams NPOOYKmM C80UX UCCIe008AHULL



®  NPOCHO3UPOBAMb NOCAEOCMBUS COOCNBEHHBIX UCCAEO08AHULL C YUEemMOM IMUUECKUX HOPM U
9KOJI02UYECKUX MPeOOBAHULL;

®  6bI0CNAMb CYUWECMBEHHbIE O0COOEHHOCMU JCUBHEHHbIX YUKIO8 Npedcmagumeneii Pa3HblX
0moeno8 pacmeHull U MUno8 HCUBOMHbBIX, U300PAACAMb YUK PA3BUMUSL 8 BUOE CXEM,

®  QHAMU3UPOBAMDL U UCNOAL308AMb 6 PEUEHUU Y4eOHbIX U UCCLe008aMeNbCKUX 3a0au
UHGOpMayuIo 0 COBPEMEHHBIX UCCIE008AHUAX 8 DUOIO2UU, MEOUYUHEe U IKOTO2UU,

®  apeymMeHmuposamy HeoOX00UMoCmb cunmesa eCmecmeeHHO-HAYUHO20 u
COYUOZYMAHUMAPHO20 3HAHUSL 8 INOX)Y UHDOPMAYUOHHOU YUSUIUIAYUU,

®  MOOenuposamsv UMEHeHUe OSKOCUCHEM NOO GIUAHUEM PA3IUYHbIX 2pYNn  (haKkmopos
OKpydicaloujell cpeov;

®  BbIAGIAMb 8 NpoYecce UCCIe008AMENbCKOU OesIMENbHOCMU NOCIe0CHEUsT AHMPONOSEHHO20
6030€liCmBUsl HA IKOCUCMEMbl C80€20 pPecUuoHa, npediazams CnocoObl  CHUNCEHUs
AHMPONO2EHHO20 8030€lICBUSL HA IKOCUCTNEMDb,

®  UCnoIb308amb NPUOOPEMeHHble KOMNEeMeHYuu 6 NPAKMUYecKol OesimelbHOCmu U
NOBCEOHEBHOU JHCU3HU O]l NpUoOpemeHusi onvlma O0esamenibHOCmu, npeoulecmsyroulet

npogheccUoHANbHOL, 8 OCHO8E KOMOPOU 1excum OUo102us KaKk yueOHblll npeomen.

COJEP)KAHUE ®AKYJbBTATHBHOT'O KYPCA «ITPAKTUKYM IO
OBIIEN BUOJIOT UN»

10 kaace

PA3JIEJI 1. BUOJIOT'USA KAK HAYKA. METO/IbI HAYYHOI'O 1IO3HAHUSA

[loBTOpeHue M cucTeMaTH3alMs MaTepuasa O JOCTH)KEHUSX OHOJIOIHUH,
METO/AaX HCCIENIOBaHMs, POJIM YYEHBIX B II03HAaHUM OKPYXKAIOLIEro Mupa, 00
OO0MMX TpU3HAKAX OMOJIOTUYECKUX CHCTEM, OCHOBHBIX YPOBHSX OpPraHH3aLUU
KUBOM TNPHUPOABI, O pOJIU OWUOJOTHMYECKUX TEOpUH, uAed, TUMoTe3 B
(GbOpMUPOBAHUN COBPEMEHHON €CTeCTBEHHOHAy4YHOH KapTUHBI MHpa. Ocoboe
BHUMAaHME YJIEJIEHO 3a/IaHUSM, B KOTOPBIX TpeOyeTcs onpeaeiauTb 00aacTe OHOIOTUY,
M3YYaIOIIyI0 MEKBHJIOBbIE OTHOIICHUS (IKOJIOTHSA), METOJI TE€HETHUKH YEIIOBEKa, C
IIOMOLIbI0 KOTOPOTO  YCTAaHABIMBAETCS  XapaKTep HACJIENOBaHUS  IPU3HAKOB
(reHeaJIoruyecKkuil); MeToJ], UCIOIb3yEeMbIii B T'€HETHKE JUIS ONpeAeTIeHUs TeHOMHBIX
MyTaluiu.

PA3JIEJI 2. KJIETKA KAK BUOJIOT'HMYECKAS CUCTEMA

[ToBTOpEeHUe U cUCTEeMaTU3aIUs MaTepuaia O CTPOCHUU M (YHKUUAX KIICTKH,
€ XUMHYECKOW OpraHu3alud, TeHEe W TEeHEeTHYECKOM KoJe, MeTaboiIu3Me,
MHOT000pa3uH KJIETOK, UX JICJICHUH; YMEHHsI YCTaHABIMBATh B3aUMOCBSI3b CTPOCHUS U
GyHKIMI OpraHOWOB KJIETKU; YMEHHUS pacro3HaBaTh U CPABHUBATH KJIETKH Pa3HBIX
OpPraHU3MOB, POLECCHI, TPOTEKAIIINE B HUX.



Pabora ¢ pucyHkamu Mo ONpEAETICHUIO OPTaHOMIOB KJIETKH, XPOMOCOMHOTO
Ha0opa KJIeTOK cropo¢uTa U TrameropuTa BOAOPOCIEH, MXOB, NalOPOTHUKOB,
TOJIOCEMEHHBIX M LIBETKOBBIX PACTEHMM.

Peannzanus HacnenctBeHHON MHpopMmanyuy. COBOKYMHOCTh PEaKIMi OHOIOrHYecKOro
CHHTE€3a — IUIACTHYECKUI 0OMeH, WK aHa0oau3M. Perynsius akTHBHOCTH T€HOB IMPOKAPHOT;
ONEpOH: OMNEPOHBl HMHAYIUOETbHBIE M pernpeccuOenbHble. Perynsnus akTUBHOCTH T'€HOB
sykapuoT. CTpyKTypHas 4acTh reHa. PerynstopHas 4acTb I'eHa: IMPOMOTOPBI, YHXAHCEPHI U
uHCcynaTopsl. [lepegaua HacaencTBEHHON HH(DOPMAIUK U3 sIIpa B LUTOILIA3MY; TPAHCKPHUITIUS,
Tpanckpurnuonubie ¢daktopel. Ctpykrypa JHK-cBs3piBatomux OenkoB. IIponeccunr PHK.
Mexanu3sm obOecriedeHUs] CHUHTe3a Oe€lika; TpPaHCHSALUA; €€ CYIHOCTh M MEXaHH3M,
crabmibHocTh M1 PHK 1 KOHTpOJIB 9KCIIpEeccHy TeHOB.

DOHepreTndyeckuii oOMeH — KaTabomu3M. ABTOTPOQHBIE M TeTepOTPOGHBIA THIIBI
oOMeHa. AHa’3poOHOE M a’pOoOHOE paclielIeHue OpraHndeckux Mosekyil. IloaroroBurenbHbIl
3Tam, poJib JIM30COM; HemojHoe (OeckuciopogHoe) pacuiernsieHue. I[lonHoe KucinopoaHoe
OKHCJICHHUE; JIOKAIHU3alMsl IPOLECCOB B MUTOXOHApUAX. ConpsiKeHNE pacUIeIIEHUs TIIFOKO3bI B
KIeTke ¢ pacmagoM u cuHTesoM AT®. dotocuHTe3; cBeToBas (aza W OCOOCHHOCTH
OpraHu3aly TUJIAKOMJOB TI'paH, JHEpreTuyeckas LEeHHOCTb. TemHoBas (a3a ¢orocuHTe3a,
MPOIIECChl, B HEH MPOTEKarollne, UCIOIb30BaHNe YHEPrUuu. Tunbsl (POTOCHHTE3a M MCTOYHUKU
BOJIOpOJa Uil 0O0pa30BaHMS OPraHMYECKUX MOJICKYJ; PEaKkIMH CBETOBOW M TEMHOBOH (ha3bl
dhoTocuHTE3A.

Pazmuoxkenue kinetok. MUTOTHYECKMU IMKI: UWHTEpdaza — Mepuoj
NOJArOTOBKU KJIETKH K JeneHuro, peaymiukanus JIHK. Mexanusm oOpa3oBaHus
BEpeTeHa JIENIEHUsI U PACXOXJIEHUsS JOYEepHUX XpoMocoM B aHadase. buonornyeckoe
3HaueHue MHUTO3a (0ecrosoe pa3sMHOXKEHHE, POCT, BOCIIOJHEHUE KIETOUHBIX MOTEPH B
(U3UOTOTMUECKUX U TaTOJOTHMUYECKUX YCIOBUAX). Perymsnus >KU3HEHHOro IMKIa
KJIETKH MHOTOKJIETOYHOro opranusma. ®dakropsl pocra. IloHstue o pereHepanuu.
Hapymenuss ”HTEHCUBHOCTH KJIETOYHOTO Pa3MHOXKEHHS M 3a00JIeBaHMs 4YeJIOBEKa U
KUBOTHBIX.

[TonoBoe pa3MHOXKEHHE PACTEHUW W HKUBOTHBIX; OMOJOTUYECKHI CMBICII.
['amerorenes. Ilepmoasl 00pa3oBaHMS TOJOBBIX KJIETOK: Pa3MHOKEHHE U POCT.
[lepuon co3peBanus (Meino3); mpodasza-1 u mpouecchl, B HEH MPOUCXOIAIIME.
buonornueckoe 3HaueHue U Ouonornueckuid cMpica meiiosa. [lepuoa popmupoBanus
MOJIOBBIX KJIETOK; CYIITHOCTh U 0COOCHHOCTH TeueHUsl. OCOOCHHOCTH CriepMaToreHesa
u oBoreHesa. OceMeHeHWEe W  OIUIOJOTBOPeHHE. MOHO- W TIOJUCTICPMHUS;
OnoJornvecKoe 3HaYeHHEe. JBOITIOIMOHHOE 3HAYEHHE TTOJIOBOTO Pa3MHOKEHUSI.

Pemenue 3amanmii Ha onpenenenue unciaa xpomocom u JIHK B pasnbix dazax
nenenus npu Jlig 3akpersieHue U oTpaboTKa MPAaKTUYECKUX YMEHHUW U HaBBIKOB C
MCIIOJIb30BAaHUEM CIIEAYIOIINX BUIOB 3aJaHUI:

> OrmpeneneHne BEpHOTo (HEBEPHOTO) CYKICHHUS;

> 3agaHus ¢ MHOKECTBEHHBIM BEIOOPOM OTBETOB;

> O000menne u MpUMEHEHUE 3HAHUH O KJIETOYHOM YPOBHE OpTaHU3aIlUH KU3HU
(XpOoMOCOMHBIHM HAOOP KIETOK DYKapuOT U Habopa XpoOMOCOM);

> YCTaHOBIIEHHE TOCJIEAOBATEILHOCTH OMOJIOTHYECKUX TMPOIECCOB  (ITarbl
¢dotocuHTEe3a, OMOCHHTE3 OeKa, N3MEHEHHE XPOMOCOM B Melio3e, COOBITHS B
MHUTO3€);

> 3amaHue ¢ U300pakeHneM OMOJIOTHYECKOro 00beKTa (KJIETKH, OpraHOUI0B, (a3
MUTO3a U MEH03a);

> 3amaHue Ha aHaNW3 OMOJOrMYecKor HHpOpMaLUK; > Pemenune 3amau 1mo
IIUTOJIOTHH HAa IPUMEHEHHE 3HAHUI B HOBOW CHTYaIlHH.
00pa30BaHUH MOJIOBHIX KIETOK Y )KHUBOTHBIX.



PA3JIEJI 3. OPTAHU3M KAK BUOJIOTHYECKAS CUCTEMA (10 YACOB)

PasmHuoxenue opranuzMoB. becrionoe u 1monoBoe pa3MHOXKEHUE PACTEHUI U )KUBOTHBIX.
@®opmbl  Oecronoro pa3MHOXKEHUA. bHoNOrnueckuié CMbICT M SBOJIIOIMOHHOE 3HAYEHUE
Oecrionoro pa3MHOkeHUsA. DPopMBl OJNOBOrO Impouecca. buomornyeckuit cmbica U
3BOJIIOLIMOHHOE 3HaYEHUE TIOJIOBOTO PA3MHOKEHHUSI.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). THuIlbl SHUIEKIETOK; MOJISPHOCTb,
pacmpeneneHrue JKeATKa M TEeHEeTUYeCKHX jerepMuHaHT. OO00JI0UKM  siflla; aKTHBALUs
OIUIOIOTBOPEHHBIX  SIMIIEKIETOK K pa3BUTHIO. (OCHOBHBIE 3aKOHOMEPHOCTH JpOOJICHUS;
TOTUIIOTEHTHOCTh OJacTOMEpoB; 0OOpa3oBaHHE OJHOCIONHOro 3apojsima. [acTpynsuus;
3aKOHOMEPHOCTH 00pa30oBaHUsl JBYCIOMHOIO 3apojblilla. 3apoAbIIIEBbIE JUCTKU U HX
nanpHermas qudepeHmpoBKa; TOMOJIOTHS 3apOABIIIEBBIX JTUCTKOB. [IepBHUUHBINA OpTraHOTeHE3
(neiipynsinusi) W jpanbpHedmas nuddepeHIMpoBKa TKaHEH, OpraHOB M CUCTeM. Perymsmus
SMOpPUOHAILHOTO Pa3BUTHUS, JETEPMUHAIUS M HOMOpUOHANbHAS HMHAYKUHUA. [ eHeTHueckuit
KOHTPOJIb pa3BuTHs. O0IIMe 3aKOHOMEPHOCTH OHTOTEHE3a.
3aKOHOMEPHOCTHU HACJIEAOBAHUS IPU3HAKOB.

3akoHbl Menpens. 3aKOH YUCTOTHI TaMe€T U €ro IMHUTOJIOTMYecKoe OOOCHOBaHUE.
Jurnbpupnoe u TONUTHOpUAHOE CKpelmuBaHWe. PemieHne 3agady Ha MOHOTHOpHIHOE
ckpemuBanue. Pemenue 3amau Ha AUruOpugHOe cKpemuBaHue. Pemienwe 3agad  Ha
AHAJIM3UPYIOLIEEe CKPEIIMBAHUE U HENIOJIHOE JOMUHUPOBAHUE.

XpoMocOMHasi Teopusi HacleACTBEHHOCTH. CIEMIEHHOE Haclel0BaHUE IPU3HAKOB.
3akoH T. Moprana. IloqHOe M HENOJHOE CLEIUIEHWE T'€HOB; PACCTOSIHUE MEXIYy TI'E€HaMH,
pPAacCIIOJIOKEHHBIMU B OJIHOM XpOMOCOME; T'€HETHYECKHME KapThl XpoMocoMm. ['eHeTmyeckoe
omnpeneneHue mnoja. ['eHernyeckas CTpyKTypa MOJIOBBIX XpoMocoM. HaclienoBanue pu3HaKoB,
CLEIUICHHBIX C MOJIOM. ['eHeTHYecKue KapTbl XPOMOCOM 4YeNIOBEKa. XapakTep HaclleIOBaHUs
IIPU3HAKOB y 4YeEJIOBEKAa. | €HHbIE M XPOMOCOMHBIE AHOMAJIUHU YEJIOBEKAa M BBI3BIBAEMBIE MMH
3a0oneBaHusa. Mepbl MPO(UITAKTUKY HACceICTBEHHBIX 3a001eBaHuil yenoBeka. Pemenue 3agayu
Ha CLEIUICHHOE HaclieoBaHue. Penienune 3a1a4 Ha HaclIe0BaHUE CLEIUIEHHOE C MTOJIOM.
B3aumonelicTBue anienbHbIX (JOMUHUPOBAHKE, HEMOJIHOE JOMUHHUPOBAHNUE, KOJOMUHUPOBAHNE
U CBEPXJOMUHHPOBAHNE) U HEAJIENbHBIX (KOMIJIEMEHTApPHOCTh, SMUCTA3 U MOJIMMEPHs) TeHOB
B oIpejeneHuu Mnpu3HakoB. I[lneioTponus. OKCIPECCHUBHOCTh, M IEHETPAHTHOCTh TIE€HA.
Pemenue 3a1a4 Ha B3aMMOJIEHCTBUE I'€HOB.
3aKOHOMEPHOCTH U3MEHYHUBOCTH.

OcHoBHBbIE ()OPMBI M3MEHUYMBOCTH. [ eHOTHNHMYEecKass HM3MEHYUBOCTh. MyTauuu.
[IpyunHbl M yacTOoTa MYyTalWW; MyTareHHble (aKTOphl. OBOJIOLUUOHHAS POJIb MYTalUM;
3HaYeHHE MYyTallM{d JJIs MPaKTHKH CEeJNbCKOrO XO3siicTBa M OMOTEXHOJOrMH. MyTareHHbIe
¢daxTopsl. KomOnHaTHBHAs M3MEHYMBOCTh. Y POBHHM BO3HUKHOBEHMS PA3IMUHBIX KOMOWHAIMHA
TEHOB U MX POJIb B CO3/IaHUU T€HETUYECKOTo pazHOOOpa3us B Mpejaenax Bua. DBOJIIOIUOHHOE
3HaYeHHe KOMOMHATUBHOM N3MEHYUBOCTH.

deHoTHNMYECKAs, WM MOAU(PUKAIMOHHAS, W3MEHUYUBOCTh. CBOWMCTBA MOIU(DHUKAIINN:
OIIPEIEIIEHHOCTh YCIIOBUSIMU Cpensl, HaIIPaBJIEHHOCTb, IpynIoBoi XapakTep,
HeHacneyeMocTb. CTaTHCTUYECKHE 3aKOHOMEPHOCTH MOIU(UKAIMOHHOW H3MEHUYUBOCTH;
BApUALMOHHBIN P M BapualMOHHas Kpubas. Hopma peakunu; 3aBUCHMOCTB OT T'€HOTHIIA.
VYipasieHue JOMUHUPOBAHUEM.

OcHogsl cenekunu. Co3anue Nopo/] )KUBOTHBIX M COPTOB pacTeHUid. PazHooOpasue u
IIPOYKTUBHOCTb KYJIBTYPHBIX PACTCHUI. MeTObI CEIEKLIMY PACTEHUN U )KUBOTHBIX.
buorexHonorus u renernyeckas nHxeHepus. Cenekuus MUKpOOPraHU3MOB JJIS TAILEBOM
MPOMBINIIIEHHOCTH; MOJy4YeHHE JIEKaPCTBEHHBIX MPEnapaToB, OMOJOTHYECKUX PETYISATOPOB,
aMUHOKHCIIOT.

HpaKTI/I‘IeCKaﬂ YacCTb — pCIICHUC I'CHCTUYCCKUX 3a/]ad Pa3JIMYHbIX THUIIOB:



JTUTHOPUTHOE CKPEIIUBAHUE;

HacJe0BaHUE IMPU3HAKOB, CIEIUICHHBIX C IOJIOM;
CHEIJICHHOE HACJIEJOBaHUE ITPU3HAKOB;
MIPOMEXKYTOUYHOE HACJICTOBAHUE;

HacJe0BaHUE TPYIN KPOBH;

YV VvV ¥V VY VYV V

aHaJIn3 pOaAOCIOBHBIX.

buonuka

Hcrnonb30BaHWE 4YEIOBEKOM B XO3SWCTBEHHOW JEATEIBHOCTH TPUHIUIIOB OpTraHU3aIluu
pacTeHUM W KUBOTHBIX. DOpPMBI KHMBOIrO B IPUPOJE U HUX IPOMBIIIJICHHBIE AHAIOTH
(cTpouTeNnbHBIE COOPY)KEHUS, MAIITMHBI, MEXaHU3MbI, TPUOOPHI U T. 1.).

11 kiaace
PA3JEJ 1. HEKJIETOUYHBIE ®OPMbI JKU3HMU.

Bupycbl — BHYTpUKIETOYHBIE Mapa3uThl HAa T'€HETUYECKOM YypoBHE. OTKpBITUE BHPYCOB,
MEXaHU3M B3aUMOJICHCTBUS BUpyca M KJIETKHM, MH(EKIHOHHBII mpouecc. Tumbl nepenauu
BUpYCOB. 3a0ojeBaHMs HKMBOTHBIX M pPACTEHHH, BbI3bIBaEMble BHUpycaMu. BupycHble
3a0oneBaHMs, BcTpevaromuecs y 4yenoBeka, rpunm, renatut, CIIMJ. bakrepuodaru.
[Tpoucxoxaenne BUpycoB. Mepbl MpO(UITAKTUKH PACIPOCTPAHEHUSI BUPYCHBIX 3a00J1€BaHU.

PA3JIEJI 2. TIPOKAPHUOTBDI.

CTtpoeHre MUTOIUIa3Mbl OaKTePUATBHON KIIETKH; JTOKaTH3aust epMEHTHBIX CUCTEM U
opraHusanus Meradoau3Ma y npokapuot. ['eHeTnueckuii annapat 6akTepuil; 0COOEHHOCTH
peanu3anuu HaclneACcTBeHHON nHpopmaruu. OCoOOEHHOCTH KU3HEEATETbHOCTH OaKTEPHIA:
aBTOTpO(HBIE U reTepoTpodHbIE OAKTEPUN; a3POOHBIE U aHA3POOHBIE MUKPOOPTaHU3MBI.
CrniopoobpazoBaHue U €ro OuosIornueckoe 3HayeHue. Pa3smMHoxkeHune; monoBoi mporecc y
OakTepuil; peKOMOMHAITHH.

PA3JIEJI 3. ATEPHBIE OPTAHNU3MBbI
1. DBoJronus OPraHoB pacTeHui

DBoNIOIUS — Hayka 00 MCTOPUYECKOM Tpollecce pa3BUTHs MpUpoAbl. CpaBHUTENbHAS
aHaToMHUsi U MOp(OJOTHS — HaMpaBIICHUE HWCCIEAOBAHUS CTPOEHUS OPraHu3MoB. MeTon
CpaBHEHMUSI.

BosnuknoBenne MHOTOKIIETOUHOCTH. [{ndpepennnpoBka kieTok, 00pa3oBaHNE TKAHEH.
Knaccudukanus pacTUTENbHBIX  TKaHeil: oOpa3oBaTellbHblE, IIOKPOBHBIE, OCHOBHBIE,
MEXaHUYeCKUe, MPOBOISIIINE, BblenuTeNbHble. OCOOCHHOCTH CTPOCHUS M (YHKUMH pa3HbIX
BUJIOB TKaHEW. DBOJIIONUS TKAaHEMN.

[Tpoucxoxaenne KopHsi. @DyHKIUM KOpHS. Buuel KopHei: Tr1aBHBINA, OOKOBBIE,
npuaaToyHble. THUIBI KOPHEBBIX CHUCTEM: CTEP)KHEBas, MOYKOBaTas, BETBUCTas. 30HBI KODHS:
JICJICHUS, PACTSIKEHUS, BCACBIBAHMA M NPOBEACHMs. TKaHM KOpHSA. AHAaTOMHUYECKOE CTPOCHHUE
KOpHS: TEPBHYHOE W BTOPHUYHOE. BHIOM3MEHEHHMS KOpHEH B CBS3M C HMX (YHKIMAMU:



3amacamouiue, BO3AYLIHbIE, KOPHU-NOANOPKH, XOMYJIbHBIE, JbIXaTElbHbIC, IHUCKOBUJIHBIC,
rayCTOpHH, BTATUBAIOININE, 3aKpEIUIAIOmue, OakTepruaibHble KIyOeHbKH, MUKOPH3a. DBOIOIUS
KOpHS.

Crpoenue nobera: credenb, MOYKH, JIUCThS, Y3JIbl U Mexa0y3nus. [lobern yanmHeHHbIe
U yKOpOYCHHbIC. BUABI YIJIMHEHHBIX I100ErOB: MPSIMOCTOSYME, CTEIIOLIMECS, IOJ3Yy4ue,
BIOIMEcs. BerBinennme mo Oera: IUXOTOMHYECKOE, IUXONOAWAIBHOE, MOHOIIOIHAIBHOE,
CHMIIOIMATIbHOE, JIO)KHOAMXOTOMUYECKOe. BHIon3MeHeHns1 mo0OeroB: KOPHEBHINE, KIyOCHb,
KITyOHEITYKOBHIIA, TYKOBHUIIA, CTOJIOHBI, KOJIIOUKH.

Oyukuuu crebns. OcoOEHHOCTH CTPOEHHUs CTeONii y pa3HBbIX OTIENOB CIOPOBBIX
pactenuii. CtpoeHue cTe0si MHOTOJIETHETO JIPEeBECHOI0 XBOMHOro pacteHusi. CTpoeHue crels
OJIHOZIOJIBHOTO  TpaBsiHUCTOrO pacteHus. CrpoeHue crelist ABYAOIBHBIX TPaBSIHHUCTBIX
pactenuii. CtpoeHue cTeOlisi IpEeBECHOro pacTeHus. llepBHUHOE CTpOEHHE BYIIOJIBHBIX
pacTeHMii: IEHTpPaIbHBIA OCEBOW IMJIMHIp, MEPBUYHAs KOpa, MEpBUYHAs MOKPOBHAS TKaHb.
BropuuHoe cTpoeHHne MHOTOJETHUX JIBYAOJIbHBIX PACTEHM: CepllleBHHA, KCUJIEMa, KaMOUii,
BTOpUYHAS KOpa, BTOPUYHAS U TPETUYHAs IOKPOBHAS TKAHb.

[Ipoucxoxnenue nucra. @yHkuuu aucra. OCOOEHHOCTH CTPOEHHS JIUCTHEB Y Pa3HBIX
OT/IEJIOB pacTeHuil. BHelrHee cTpoeHMe jMcTa: JIMUCTOBAs IUIACTUHKA, JIMCTOBOE BIarajiuuie,
YEepenioK M MNPUWIMCTHUKU. DOpPMBI JIMCTHEB: CIIOXKHBIE W IPOCTHIE JIUCTbS, LENbHBIE U
paccedeHHble. PopMa JIUCTOBOM IIacTUHKU. Popma Kpast TUCTOBOM IIIaCTUHKU. JKUIKOBaHME
mucTbeB. JlucropacnosnokeHue: odepeHOe WM CHUpalIbHOE, CYINPOTHBHOE, MYTOBYATOE.
AHAaTOMUYECKOE CTPOEHHE JIUCTA: SMUIEPMUC, ME30DIILT U COCY AUCTOBOJIOKHUCTBINA ITyHOK.
Tkanu nucra. Bunon3MeHeHns TMCThEB: YEllyH, KOJIIOUKH, YCUKH, JJOBUUE allapaThl.

Cnopa. PaBHOCTIOpOBOCTBH, M30CHOpHI. Pa3HOCTIOPOBOCTH: Meracmopa ¥ MHKpPOCIIOpa,
MHUKpPO W Mera CropaHrud. MyKCKOW U JKEHCKHH TramMeTOpuThl. AHTEPUANM U apXETOHHH.
Cems. CTpoeHHME CEMEHH TOJIOCEMEHHBIX M TOKPHITOCEMEHHBIX pacTeHuil. UepemoBaHue
MOKONIeHUH: cmopodut U TaMeToPUT. ODBOIOLUS TaMeTOGUTHOTO U CHOPOPUTHOTO
MOKOJICHUH.

PenponykTBHBIE (T€HEpAaTHBHBIE) OpraHbl y pacTeHUd pas3HbIX oTaAenoB. CTpoeHue
uBerka. DyHkuuu yacred uBerka. POpPMHUPOBAHHE U CTPOCHHE MYXKCKOIO M IKEHCKOIO
rameTro¢uToB. THUMBI LIBETKOB: NMPaBUJIbHbIE, HENPABUIbHbIE, ACUMMETPHUYHBIE; THIYMUHOYHBIE U
nectuunble. [Tpoucxoxaenue nBeTka. Yactu 1BeTKa JUCTOBOIO U CTEOIEBOrO MPOUCXOKIACHHUS.
DBOIOIUS TEHEPATUBHBIX OPTraHOB.

OOpazoBaHue ramer y pacTeHHIl pa3HBIX OTNENOB. THIBI TOJOBBIX IPOIECCOB:
roJIOTaMusi, KOHBIOTAIWs, alloraMusl, U30TaMusl, TeTEPOraMus, 0OTaMHsl. DBOJIONHS TTOJIOBOTO
rpoiiecca y pacTeHHil. DBONIONUS KU3HEHHBIX ITUKJIOB.

2. JBOJIOLHUS CHCTEM OPraHOB KMBOTHBIX

becnossonounvie. IIpoucxoxaeHue IIOKPOBOB B IMOpHOTeHese. OKToAEpMa
KHUIIEYHOMOJOCTHRIX,  auddepennuanuss ee  kiIeTok.  KOXHOMYCKYJIbHBIM  MEIIOK.
JuddepeHnmanus K0O)KHOMYCKYJIbHOTO MEIIKa Ha TTOKPOBBI M MBIIIIIBI.

llo36oHouHbIe. Bo3HnukHOBEHME MHOTOKJIETOYHOT'O MOKpOBa. Huddepennmanms

MHOT'OKJIETOYHOTO IIOKpPOBa HA SMHMAEPMUC M KOpUyM. OIHOKJIETOYHBIE U MHOTOKJIETOUYHBIE
KOXHble  kene3bl.  JuddepeHumanust KOkKHBIX  kene3. DopMuUpoBaHHE MOKPOBHBIX
IPOU3BOJIHBIX.

becnossonounvie. I'mapocratudeckuil «ckener». HapykHbI ckeneT MOJUIrOCKOB. HapyskHbli
CKEJIET WICHUCTOHOTHX.

Ilo36onounsie. IlpoucxoxaeHue ckenera B sMOpuoreHese. opMHpPOBAHUE OCEBOI'O CKEJETa B
BUJE XOpIbl. 3aMEHa XOpAbl XpsIIeBbIM ckeneroM. OOpa3oBaHuE XpSIIEBBIX MO3BOHKOB.



[loapa3aenenne oceBOro CKejeTa Ha CKEJIET rOJIOBBI U TYJIOBUIIA. 3aMEHa XPSIIEBOrO CKeJIeTa
Ha KOCTHOXPSAUIEBOM, a 3aTeM KocTHbIN. [uddepenunanus mo3BOHOYHOIO CTOI0a HA OTIEINbI.
[ToaBUAKHOCTH TOJOBBI OTHOCHUTEIHHO ITO3BOHOYHHMKA. YBEJIMYEHUE KOJMYECTBA OTJEIOB
no3BoHouHNKa. [IpeoOpa3oBaHue MNapHBIX IUIABHUKOB B CKEJET CBOOOJHOM KOHEYHOCTH.
OO6pa3oBaHue IpyAHOU KJIETKH.

becnossonounvie. 1lumeBaputenbHas monocts. @OpMUPOBAHUE MUIEBAPUTEILHON TPYOKU B
smOpuorenese. uddepeHumanus nuieBapuTenbHol Tpyoku Ha otensl. [losBnenue ruaakoi
MYCKYJIaTypsl B  CTEHKE MHIIeBapuTenpHOM TpyOku. IluimeBapurenbHble — Keyie3bl
0ecr03BOHOYHBIX. THUIIBI POTOBBIX aIllIapaToB.

Ilo3zeonounvie. llosBieHHEe OpPraHOB aKTHMBHOIO 3a XxBara numy. 3yOsl. Juddepenumarms
3yOHOH CHCTEMbl MIEKONUTAOIMX. Pa3neneHue poToBOW INOJOCTH Ha JbIXATEIbHBIM U
NUILEBapUTeNbHBIA  oTaensl.  JuddepeHunanus nuiieBapuTeabHON TpyOKM Ha  OTAENIBI.
Pa3Butne coOCTBEHHOH TNIaAKOW MYCKYJIATYphl H CIIOCOOHOCTH K MEPUCTAIBTHKE. Y CIIOKHEHHE
CTPOCHUS NMUUIEBAPUTEIbHBIX XKese3. OCOOEHHOCTH CTPOEHUs MUILEBAPUTEIBLHOW CHUCTEMBI B
CBSI3U CO CIIOCOOOM IUTAHUS U NI€PEBAPUBAHUS ITHUILH.

becnozeonounvie. dopMmupoBaHUEe OpPraHOB IbIXaHHS W3 MOKPOBOB. Pa3sHooOpasue opraHos
JBIXaHUS. Y BETMYEeHHUE TOBEPXHOCTH T'a3000MeHa.

Ilo36onounbie. DOpMHPOBAHUE OPTAHOB JbIXaHUS B dMOprorenese. OTneneHne BO3AyXOHOCHBIX
nyred oT poToBod monoctu. Juddepenuuanus opraHoB apixaHus. CTpyKTypHOE
COBEPIIICHCTBOBAHUE JIETKUX. THWIBl JIETKUX. YBEJIWYEHUE IIOBEPXHOCTH Tra3000MeHa.
VYBenuueHue KOHTaKTa ¢ KPOBEHOCHOU cucTteMoil. @opMUpOBaHUE CTPYKTYP, 00ECTIEUNBAIOLINX
IbIXaHue. MexaHu3MBbl JbIXaHuUs.

Becnozeonounvie. Tunbsl kKpoBeHOCHBIX cucteM. [losiBienue cepaua. GOpMEHHBIE 2JIEMEHTHI
KpoBHU. [IMTMEHTHI KPOBH.

Ilossonounvie. Penykuus u npeoOpa3oBaHue aprepHanbHbIX Ayr. dopMupoBaHue Tpex BUIOB
(GOpMEHHBIX >J€MEHTOB KpoBHU. [losiBlIeHHMEe Manoro Kpyra KpoBOOOpaIleHHs. YBeTUYEHHUE
yucia Kamep cepaua. PasgeneHue KpoBM Ha apTEPUAIBHYI0 W BEHO3HYK. YPOBEHb
HACBILIEHHOCTH KPOBH KHCIIOPOJIOM.

X0JIOAHOKPOBHOCTD U TETNIOKPOBHOCTD.

Becnozgonounvie. JkTosiepManbHOE IPOUCXOKICHUE HEPBHOM cucteMsbl. Ilorpykenne HepBHOU
TKaHU B TNyOb Tena. KoHIEHTpalnus HEpBHBIX KJIETOK ¢ OOpa3oBaHHMEM HEPBHBIX Y3JI0B U
cTBOoJIOB. DopMupoBaHue HepBHBIX LIeHTpoB. Lledanuzanus. Tunsl HEpBHOI cUCTEMBI.
llo36onounvie. @®opmupoBaHue TpyOuaTOoi HepB HOM cucTeMbl B 3MOpHOreHese.
[TporpeccuBHOe pazBuTHe HepBHOU TpyOKu. AuddepeHunarus HepBHON TPYOKH Ha TOJOBHOM
U cnuHHOU Mo3r. LleHTpanbHas u nepudeprdeckas 4acTH HEPBHOM CUCTEMBI. THIIBI TOJIOBHOTO
mo3ra. Kopa 6ompiux nomymapuii.

becnozeonounvie. Ciennanuzanus KJIeTOK anuTenus. KoHIeHTpaus 4yBCTBUTEIbHBIX KIIETOK.
Huddepennmanys 4yBCTBUTENbHBIX cKOIUIeHUNH. OOpa3oBaHue anmapara, BOCIPUHUMAIOILIETO
pazapaxenus. DopMHUpoBaHHE OpraHOB YyBCTB. BHIbl OpPraHoB UyBCTB.

Tlo36onounsie. DopMHpOBaHUE OPTaHOB UyBCTB B aMOpHorenese. Auddepenuunanus anmnapara,
BOCIIPUHUMAIOILIETO pa3ApakeHHs. Buael opraHoB 4yBCTB. B3auMOCBSI3b ypOBHSI Pa3BUTHS
HGpBHOfI CUCTCMBbI U OPraHOB YYBCTB C 06pa30M JKU3HH, KUBHCACATCIIbHOCTHEIO OPTaHU3MOB U
IPUCIOCOOTIEHHOCTBIO K CpeIe.

becnossonounvie. Tumsl BeiaenuTeIbHBIX cucTeM. IIpoaykTel oOMeHa.

Iloz6onounvie. DOpMHpPOBAaHHE OPraHOB BBIACICHUS B OSMOpHOreHe3e. YTpaTa CBS3U C
IIEJIOMOM. Y CTAHOBJICHHE CBSI3M C KPOBEHOCHOW cucTemoit. JuddepeHnmaius H3BUTHIX
KaHaJbleB. TUIIBI BBIIEIU TeNbHBIX cucTeM. [IpoaykTsl oOMeHa.

becnossonounvie. O60co01eHNE IEPBUYHBIX MOJOBBIX KIETOK. POPMHUPOBAHUE MOJIOBBIX JKEIE3.
OO6pa3oBanue BRIBOAHBIX TPOTOKOB. [{ndepennnanmsi BBIBOIHBIX MPOTOKOB.



Ilo360H0unble. DMOpHOTEHE3 TMOJIOBBIX Kelle3. B3auMOCBsI3b BBIACTUTENHHON W TOJOBOU

cucrteM. @opMHUpOBaHUE TTOJIOBBIX MPOTOKOB. Juddepeninanus moaoBex TpoTokoB. [TomoBeie
KJIETKHU. TUIBI AHIEKIIETOK.

3. YesoBex - BepUINHA IBOJIIOLMH ’KMBOTHOT'0 Mupa.
OO6muii 00630p opranusma yesnoBeka. Teso yeaoBeKa Kak CUCTeMa - CUCTEMbI OPIaHOB - OPTaHbI -
TKaHU - KJiIeTku. CTpoeHne U (PyHKUMU CUCTEMbl OPraHoB deloBeka. HepBHO - rymopaiibHas
cucrema. Opranbl uyBcTB. [lumeBapurensHas cucrema. KpoBeHocHas u numdarudeckas
cucreMa. JlpixaTenbHas cucteMa. BeigenurensHas cucrema. [1okpoBsl Tena.

TEMATHYECKOE INTAHUPOBAHUE YACOB ®AKYJIIBbTATUBHOI'O KYPCA
«OCHOBBI COBPEMEHHOM BUOJIOT UN»

10 knacc
Ne Haszpanue pa3ngena KoumnuecTBO 4yacos
Bgenenue 1
1 buonorus kak Hayka. MeToisl Hay4HOTO 2
TTO3HAHUS
2 KrneTka xak 6nonornyeckas cucrema 18
Opranu3M Kak Onoyoruyeckas cucrema 11
4 HTOroBbIil KOHTPOJIb 2
UTOro 34
11 knace
Ne Haspanue pasnena KosmmuecTBO yacos
1 Hexnerounsie Gopmebl )ku3HU 2
IIpoxapuotel 2
SlnepHble OpraHU3MBL: 26
1. DBosmromyst opraHoB pacTeHHUit 11
2. DBOJIOLUS CUCTEM OPraHOB KUBOTHBIX 15
4 WToroBslit KOHTPOIB
PesepBHOE Bpems
UTOIO 34

KasengapHo — TemaTuuyeckoe JIAHUPOBAHUE
10 kaacc

Ne Hara Tema dopma 3aHATUS

Bgenenue (1 yac)




1 3amaun 31eKTHBHOTO Kypca. Poib camooOpazoBanus B | becena
[I03HABATENbHOM JIESITEIbHOCTH. BBO/IHOE TECTHPOBAHUE
Pasnen 1. BuoJsiorust kak Hayka. MeToabl HAYYHOTr0 MO3HAHUA (2 yaca)
2 OO6mreOnonormaeckre 3aKOHOMEpHOCTH. Poih [IpakTukym 3amonaenne
Oromoruu B GOPMUPOBAHMH HAYIHBIX NIPEJCTABICHAN | cpapHUTENBHBIX TAGIHL]
0 Mupe. YueHble, KOTOpbIE BHECTH BKJIaJl B pa3BUTHE
3HAHUU O )KUBOU MPUPOJIE
3 [IposiBneHue CBOICTB KUBOTO HA PAa3HBIX YPOBHSIX CocTaBiieHHE KI1acTEPOB C
opranuzanuu. Cuctema KUBOH IPUPOIBI HCIIOJIb30BaHUEM TEKCTa U
PHUCYHKOB y4eOHHKA
Paznea 2. Knerka kak Ouosiorudeckas cucrema (18 yacon)
4 XUMHUYECKHUH COCTaB KICTKH CocraBlieHHE CXEM,
Ta0JINIL
Pemenwne 3amaq mo OMOXUMHH KIIETKH IIpakTuxym
6 Pewenune 3ana4 Ha onpeneneHue MOJIEKYJISIPHON IIpakTukym
Macchl Oerka, IJTUHBI ¥ MacChl TeHa, OTpe/ieIeHHe
HYKJIEOTHITHOTO COCTaBa U YMCIIa BOJAOPOAHBIX CBA3EH
7 Pewenue 3apay. Cuntes Beex BuaoB PHK na martpuue | [Ipaktukym
JHK u Hao6opot Haxoxnenue JJHK mo monekyie
PHK
8 Pacrio3naBanue v onrcaHue KJIETOYHBIX CTPYKTyp Ha | IIpakTrueckas pabora
3IIEKTPOHHBIX MUKpO(doTOTpadusix U pucyHKax
9 CrpykrypHO-(QDyHKIIMOHAIbHAs opranu3aius kietok | CocraBieHue
IPOKAPHOT U SYKAPHOT. CPaBHUTEJIBHBIX TAOIHII.
IIpomexxyTOUHBIH TECT Ha
HaXOXXICHUE
COOTBETCTBHSA
10 I[TmacTuueckuii B 0OMEH B KJIETKE Jlexiusa
[IpomexxyTouHBIH TeCT Ha
HaXOXXICHUE
COOTBETCTBHSI
11 DHepreTHIeCKuii 0OMEH B KIIETKE Jlexuus
[IpoMexyTouHBIi TECT Ha
Hax0XJIEeHUE
COOTBETCTBHSI
12 Pemenwne 3anad Ha onpeenieHue CyMMapHOTO [IpakTukym
sHepreTryeckoro 3 dexra
13 MaTtpryHbI€ IPOLIECCH] B KIIETKE Jlexus
14 Pemenwne 3agaq Ha onpeenieHue aMUHOKUCIIOTHOTO [IpakTukym
cocTaBa 0eJKa Mo TabJHIe TeHETHIEeCKOTo Ko/ia
15 Pemenue 3agau. Cunres Bcex BuaoB PHK Ha martpune | [Ipaktuxym
JHK
16 Henenne knerku. Murtos Jlexnus
OmpeneneHue 1o
17 Meiio3 1 ero 3HaueHHE TSI TOJIOBOTO pa3MHOKeHHs. | PUCYHKY.

T'ametorenes.

OrmpeneneHre TEPMUHOB
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®a3pl Meito3a. KoHbroraiusi 1 KpOCCUHTOBEP

Pemenne 3amanuii Ha

YCTaHOBJICHHUE
[10CTIEI0BAaTEIbHOCTH, Ha
HaXOXXICHUE
COOTBETCTBHUSI
19 Pemenue 3anad Ha onpeieieHUe YnCiIa XpOMOCOM U [IpakTukym
koinuecTBa JJHK Ha pa3Hbix ¢a3zax Muro3a u Metio3a
20 Pemrenne 3amay Ha onpenecHUE Yruciaa XpOMOCOM U [IpakTukym
konmdectBa JJHK Ha pasabix dazax murosa u Metiosa
21 ITIpomekyTOUHBII KOHTPOJIb IIpakTuxym
Pasjnen 3. Opranusm kak 6uosioruueckas cucrema (11 yacon)
22 OO6mire 3aKOHOMEPHOCTH OHTOT€HE3a CocTaBneHue cxeM H
CpaBHUTEJBHBIX TaOIUII
23 3axkoHOMEPHOCTH N3MeHIHBOCTH. Kitaccudukarust CocraBineHue cxeM U
MyTaun CPaBHUTEJBHBIX TaOIHUII
24 Pemenue 3anau: nurunbpuanoe ckpemmBanue (nonnoe | [Ipaktukym
Y HETIOJIHOE IOMUHHUPOBAHUE, TPYIIIBI KPOBH)
25 Pewenune 3a1a4 Ha cLieIUIEHHOE HACIENOBAaHUE IIpakTukym
26 Pewienue 3ana4 Ha rpynmsl KpOBU [Ipaktuxym
27 Penrenne KoMOMHMPOBAaHHBIX TEHETHYECKHUX 33124 IIpakTukym
28 Pemenrie KOMOMHUPOBAHHBIX TEHETHYECKUX 32,124 [Ipaktuxym
29 Pewienue 3anay Ha aHaIU3 POJIOCIOBHBIX [Ipaktuxym
30 @opMbl UI3BMEHUYUBOCTH. | 'eHOTUIIMYECKAS U Cocrapnenue
(heHOTUIINYECKAS] N3MEHYHUBOCTH CPaBHHUTEIHHBIX TAOIHII.
[IpoMexyTouHBIi TECT Ha
HaxO0XJIeHUE
COOTBETCTBHSI
31 Cenexuus pacTeHMH U )KUBOTHBIX. buotexHonorust u | Ilpaktukym
TeHeTHYeCKasi HHKEHEePHsI.
32 buonuka. IIpakTukym
33 HtoroBelit KOHTPOIBL [Tenaroruyeckoe
Habmro1eHue
34 AHanmu3 pe3ysbTaToB AHanu3 pe3ybTaToB

TECTUPOBaAHUA

Kaﬂeﬂnapﬂo — TEMATHYECCKO€ IVIAHUPOBAHUE

11 kiaace




Ne Hara Tema ®dopMa 3aHATHSA
1. Hexnerounsie GopMBI XKU3HA [Ipaktukym CocraBieHne
cXeM
2. Meps! npoQHUIAKTHKY PACHPOCTPAHEHHS BUPYCHBIX [Mpaktukym
3a00JIeBaHU. Pemenne KUM
3. [TpoxapuoTsl. CocraBnenue
CPaBHUTEJBHBIX TaOIUI]
4, Meps! TPOPMITAKTUKH PACTIPOCTPAHCHHS [IpakTukym
OakTepHabHBIX 3a001eBanmuii. [IpakTrdeckas padora:
«Pemenue 3amad o Teme OaKkTepUID»
5. OcoOEeHHOCTH CTPOCHUS M 3BONIOLHUS PACTUTENBHBIX [Ipaktukym CocraBieHue
TKaHEN CXeM
6. OCoOEHHOCTH CTPOCHUS M IBOJIIONNS KOPHSI [paktukym CocraBieHue
cXeM
7. Crpoenue nmobera. Bunonsmenenns mobdera. IIpaktukym CocraBieHue
cXeM
8. Crpoenue cTeliis 0JTHOIOIBHBIX M JIBY/IOJBHBIX CocraBienne
pacteHuit CPaBHUTEJBHBIX TaOIUI]
9. Oco0eHHOCTH cTpoeHus ucTa. BunonsmeneHnus Jlexuus ¢ anemeHTaMu
JIUCTA. IBPUCTHYECKOHN OeceTbl
10. DBOIOIHS TaMeTOGUTHOTO M CITIOPOPUTHOTO CocraBnenue
MOKOJICHUH. CPaBHUTEJBHBIX TaOIUI]
11. Pemenwne 3ama4q o Teme « IBONIOIHS TAaMETOPUTHOTO [IpakTukym
U CTIOPO(UTHOrO MOKOJICHUI»
12. OBOJTIONHS TeHEPATUBHBIX OPTaHOB. [IpakTukym
13. OBOJIIOLMS OJIOBOIO MPOLIECCa Y PAaCTEHUN. [IpakTuxkym
14. BOJIIONHUS )KU3HEHHBIX I[[UKIIOB. [IpakTuxkym
15. ITIpomexyTOUHBII KOHTPOJIb IIpakTuxym
16. DBOITIOIHSI TOKPOBOB OECTIO3BOHOYHBIX U [IpakTukym
MO3BOHOYHBIX )KUBOTHBIX
17. OBOMIONYS ONIOPHO-IBUraTENILHOTO anmnapara [IpakTuxkym
0€CI03BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX
18. OBOMIONMS MUIIEBAPUTENBHON CUCTEMBI [IpakTukym
0€CI03BOHOYHBIX M MO3BOHOYHBIX KHBOTHBIX
19. OBOJIONHS CHCTEMBI OPTAHOB JIBIXaHUS [IpakTuKym
0eCIr03BOHOYHBIX ¥ MO3BOHOYHBIX )KHBOTHBIX
20. 3BOITIOIHUS KPOBEHOCHOW CHCTEMBI OECTIO3BOHOYHBIX [IpakTuKym
1 TIO3BOHOYHBIX KHUBOTHBIX
21. DBOJIOLMS HEPBHOM CHUCTEMBI OE€CTIO3BOHOYHBIX U [IpakTkym
MO3BOHOYHBIX )KHUBOTHBIX
22. 3BOITIOIHS OPraHOB YYBCTB OECIIO3BOHOYHBIX U [IpakTuKym
MO3BOHOYHBIX )KUBOTHBIX
23. DBOJIOINS BBIIEIUTEILHON CUCTEMBI [IpakTuxym
0€CII03BOHOYHBIX U [TO3BOHOYHBIX KUBOTHBIX
24. OBOMIOIMS PENPOLYKTUBHONW CUCTEMBI [IpakTukym
0€eCr03BOHOYHBIX M MO3BOHOYHBIX KHBOTHBIX
25. OOmmit 0630p opraHn3Ma YesoBeKa. [Mpaktukym
26. CucTeMbl OPraHoOB U HX OCOOEHHOCTH CTPOCHHUSL. [IpakTukym
27. CucTeMbl OPraHoB U HX OCOOEHHOCTH CTPOCHHUSL. [IpakTukym
28. CucTeMbl OPraHoOB U HX OCOOEHHOCTH CTPOCHHUSL. [IpakTukym




29. [IpaxTrueckas padora mo Teme: « UemoBex» [IpaxTukym

30. [IpaxTrueckas padora mo Teme: « UemoBek» [IpakTukym

31. HTOroBEI KOHTPOIH Ilemarormyeckoe
HaOIIt0IeHIE

32. AHanu3 pe3ybTaToB AHanu3 pe3ybTaToB
TECTUPOBAHUS

33. Pemenne KM [IpakTukym

34. Pemenne KM [IpaxTukym

TeMbl MUHUA-TIPOEKTOB:

1. qepTH MNPUMHUTHUBHOCTH U NIPOIPECCUBHOCTHU BETCTATHUBHBIX OPTraHOB Y paCTeHI/Iﬁ Pa3HbIX

OTJIEJIOB.
2. UYepTbl NPUMUTUBHOCTHU U MPOTrPECCUBHOCTH F€HEPATUBHBIX OPraHOB Yy PACTEHUM Pa3HBIX
OTJIETIOB.
3. BO3HUKHOBEHHME BHJIOU3MECHEHUN BEr€TaTUBHBIX OPraHOB y pACTEHUM B IPOIECCE
JBOJIIOLIHH.
4. buosormyeckoe 3Ha4€HHUE Pa3HOCIIOPOBOCTU. [IpenmyiiecTBa ceMsiH TOKPHITOCEMEHHBIX.
5. CwmeHa anepHbIX (a3 B IUKIAX pa3BUTHs PACTCHHI Pa3HbIX OTIENOB.
6. DBOJIOLHUS )KU3HEHHBIX IIUKIIOB Y PACTEHUH.
7. CxopacTBa U pa3inuyusi TaMeTOPHUTOB CIIOPOBBIX PACTEHUH M UX DBOJIOIMOHHOE 3HAUYCHUE.
8. B3auMMOCBS3b 3BOIIOLMN KPOBEHOCHOM M BBIICIIUTEIIBHON CUCTEM.
9. B3anMOCBs3b 3BOJIOLUU KPOBEHOCHOM U JBIXATEIILHOU CUCTEM.
10.  B3anMoOCBs3b CTPOEHUS KPOBEHOCHOW CHUCTEMBI )KUBOTHBIX U UX MOJABUKHOCTH.
11.  OcoOGeHHOCTH CTPOCHHS CUCTEM OPTaHOB )KMBOTHBIX B CBSA3H C BHIXOJIOM Ha CYIY.
12.  OcoOGeHHOCTH CTPOCHHS CUCTEM OPTaHOB BOJHBIX KUBOTHBIX.
13.  IlpucnocoOieHus KUBOTHBIX Pa3HBIX KJIACCOB K BO3YITHOMY 00pa3y KU3HHU.
14. B3auMoOCBsI3b CTPOEHHUS THUIIEBAPUTEIHBHOM CHUCTEMBI CO CIOCOOOM TIMUTaHUSA |
MepeBapUBAHUEM ITH IIIU Y )KUBOTHBIX.
15. B3auMocCBs3b CTPOEHUS CUCTEM OPTaHOB KUBOTHBIX U TEMIIEPATYPHI UX TeJa.
16. CpaBHeHHE JaHIIETHUKA C OECTIO3BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMH.
17. CpaBHUTeNbHass  XapaKTePUCTHKa  OCOOCHHOCTEW  CTPOEHUS  HACEKOMBIX |

MIJICKOITMTAIOIINX.
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