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LIINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ®AKYJIBTATUBHOI'O KYPCA
«OCHOBBI COBPEMEHHOH BUOJIOT UN»

JInyHOCTHBIMM pe3yJibTaTaMu oOyueHHus: o0IIel Ouonoruu B crapiieid mpopUIbHON MIKOJe
SIBJISTFOTCS:

* pa3BUTHE TI03HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH
yUaIMXCsl;

* yOEXK/IEHHOCTh B BO3MOXKHOCTH TIO3HAHHUSA NPUPOJbI, B HEOOXOJUMOCTH Pa3yMHOIO
HNCITIOJIBb30BAHUA IIOCTI/I)KGHI/Iﬁ Hay'KI/I U HAHO TCXHOHOFI/Iﬁ JJIA I[aJIBHeﬁIHeFO pa3BI/ITI/I$[ YCJIOBCUYCCKOI'O
00111eCTBA,

°YB3.)I(CHHG K TBOpLIaM HaYKI/I U TEXHHUKH, OTHOIICHHE K 6I/IOJIOFI/II/I KaK K BHCMCHTy

o0111e4enoBevYecKor KyIbTyphl;

* CAMOCTOSITEJIbHOCTh B IPUOOPETEHNN HOBBIX 3HAHUM U IPAKTUUECKUX YMEHUH;

* TOTOBHOCTh K OOOCHOBAaHHOMY BBIOOPY >KM3HEHHOTO MYTH B COOTBETCTBHU C COOCTBEHHBIMH
WHTEpPECAaMU U BO3MOXKHOCTSIMU;

* MOTHUBAIUA OOpa30BATENBHON  JEATENHHOCTH  IIKOJBHUKOB HAa OCHOBE  JIMYHOCTHO-
OPUEHTHUPOBAHHOI'O MOAXO0/A;

* (hOopMUPOBAHKE IIEHHOCTHBIX OTHOILIECHUH NIPYT K JAPYry, K YUYUTENI0, K aBTOpaM OTKPBITUHA U

HM300pEeTeHUH, K pe3yJbTaTaM 00ydeHUs

MeTanpeaMeTHBIMM pe3yIbTaTaMu 00y4eHHs OMOJIOTUN B CTApIIeH MPOGUIBHON MIKOJIE SBISIOTCS:

* IpuoOpeTeHNe M 3aKperyieHHe HaBBIKOB 3()()EKTUBHOIO IOJIyYEHHS M OCBOCHHS Y4eOHOro
MaTepuaga C HCIONb30BaHUEM Y4eOHOUW mnuTepaTyphl (y4eOHHMKOB M TMOCOOWi), Ha JEKIUsX,
CEMHHAPCKUX U MPAKTHYECKUX 3aHATHIX;

® OBJIaACHUC HAaBBIKaAMHU CaMOCTOSATCIIBHOI'O HpI/IO6peTCHI/I$I HOBBIX 3HaHPII>i, opraHu3anuun
y‘le6H0ﬁ JACATCIBHOCTH, ITIOCTAHOBKHU ueneﬁ, IJIaHUPOBAHUA, CaAMOKOHTPOJII W OLCHKH PEC3YyJIbTaTOB
cBOCH ACATCIIBHOCTH, YMCHUSAMH MPCABUACTb BO3ZMOXKHBIC PE3YIbTATBEI CBOUX I[CflCTBHﬁ;

* IOHUMaHUE PA3NUYUN MEXKIYy allbTePHATUBHBIMU (PaKTaMU M THIOTE3aMH Ui UX OOBICHEHUS,
TEOPETHUYCCKUMU MOJCTSIMA W peaJbHbIMH OOBEKTAaMH, OBJIAJICHUE YHHUBEPCAIbHBIMU YYCOHBIMU
JNEUCTBUSIMU Ha MpPUMEpax THUIOTe3 i OOBSICHEHUS WM3BECTHHIX ()AaKTOB M IKCIEPUMEHTATBHON
MIPOBEPKHU BBIIBUTAEMBIX THIIOTE3, pa3pabOTKH TEOPETUUYECKUX MOJCIICH MPOIIECCOB WU SIBJICHMUIA;

* popMHpOBaHNE YMEHHI BOCIPHHHMMATh, IepepadaThiBaTh M HPEIBSBIATE HHOOPMALUIO B
CJIOBECHOHM, OOpa3HO#, CHUMBOJIMYECKOH (hopMax, aHAIM3MPOBATh U IepepadaThiBaTh MOTYYCHHYIO
MHPOPMALIMI0O B COOTBETCTBUM C IOCTABJICHHBIMU 3aj[ayaMH, BBIJIEIATH OCHOBHOE COJIEp)KaHHUE
IPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha ITOCTABJICHHbIE BOIPOCHI U U3J1araTh €ro;

'HpI/IO6peTeHI/Ie OIIbITa CaMOCTOATCIBHOI'O IIOHMCKA, aHallku3a Hu 0T60pa I/IH(I)OpMaI_[I/II/I C
HCIIOJIB30BAHUEM PA3JIMYHBIX MCTOYHHUKOB M HOBBIX I/IH(I)OpMaHI/IOHHBIX TEXHOJIOTHI AJI1 pCeHICHUA
IIO3HABAaTCIBbHBIX 3aJ1a4,

* Pa3BUTHE MOHOJIOTMYECKOM M JUAJIOTMYECKOM pe4M, yYMEHHs BBIPAXKaTb CBOM MBICIU U
CIIOCOOHOCTHU BBICIYIINBATh COOECEAHHKA, TTOHUMATh €ro TOUKY 3pEeHHMs, IMpPU3HABaTh MPaBO JPYroro
YeJIOBEKA HA HHOE ApI'YMEHTHPOBAHHOE MHEHHE;



®* OCBOCHHUE IIPpUEMOB JEHUCTBUI B HCCTAHAAPTHBIX CUTYyalHAX, OBJIAJCHUC 3BPUCTHYCCKUMU

MCTOJaMH PCUICHUA HpO6H€M;

* hopMupoBaHUe yMeHUIl paboTaTh B IPYIIE C BBHIIOJHEHUEM Pa3IMUHBIX COIMAJIBHBIX POJIEH,

MNpEACTAaBIATE U OTCTaWBAaTh CBOU B3TJIAABI U Y6C)KI[6HI/IH, BECTU AUCKYCCHIO.

IIpeameTHbIe pe3yJbTaThl YIIIYOJICHHOTO W3Y4eHUs 00IIel OMOJIOTHH B CTApIIMX KJIaccax IIKOJbI
IPEJCTABICHBI B COICP)KAHUU Kypca Mo TeMaM. JloCTHKeHHe JTMYHOCTHBIX PE3yJIbTaTOB OLIEHUBAETCs
Ha KadecTBEHHOM YypoBHe (06e3 oTmeTok). ChOpMHUPOBAHHOCTh METANMPEIMETHBIX M IMPEIMETHBIX
YMEHHUH OIEHMBAeTCs B OauiaX MO pe3yJbTaTaM TEKYIIETo, TEMAaTHYECKOTO U UTOrOBOTO KOHTPOJIS, a
TaKXe IO Pe3yIbTaTaM BBHITIOJTHEHHUS JJA0OPATOPHBIX U MPAKTUIECKHUX PadoT.

BpinyckHUK HA yriiy0JIeHHOM YPOBHE HAYYHTCH:
pacriodHaBaTb M OINHMCBIBATH OCHOBHBLIC YaCTU W OPraHoOWAbl KIETKHW, OpraHbl WU CHUCTEMBI OpraHOB
YeJIOBEKa, OPraHbl I[BETKOBOTO PACTEHHUS, OPTaHbl U CHUCTEMBI OPTraHOB KUBOTHBIX, PACTEHHUS Pa3HBIX
OT/ICIIOB, )KUBOTHBIX OT/CIbHBIX THUIIOB H KJIACCOB;
CpaBHUBATh OMOJIOTHYECKHE OGBCKTBI (KHCTKI/I, TKaHu, OpraHbl W CHUCTEMBbI OpPraHoB, OpPraHHU3MBbI,
HPECTABUTEIICH OTIEIBHBIX CUCTEMAaTHUECKUX TPYIIIT) U JeIaTh BHIBO/IBI HA OCHOBE CPAaBHEHUS;
OIpeNeNIATh MPUHAMICKHOCTh OHONOTMYECKHX OOBEKTOB K OINPEACICHHON CHCTEMAaTHYECKON TpyIie
(xknaccugukanms);
OLICHUBAThH POJIb OMOJIOTUYECKUX OTKPBITUN U COBPEMEHHBIX HCCIEOBAaHUN B Pa3BUTHU HAYKU U B
MPaKTUYECKOU JeATEIbHOCTH JIFOIEH;
OLICHUBATh pOJIb Ouomoruu B (HOPMHUPOBAHUU COBPEMEHHONW HAYYHOHW KapTHHBI MHpa,
MIPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTHS OHMOJIOTHY;
YCTaHABIMBATh M XapaKTEPU30BaATh CBSA3b OCHOBOIOJIATAIONINX OMOJIOTHYECKHUX MOHSATUH (KIIETKa,
OpraHmsM, BHJ, OJKOcHcTeMa, Owuocdepa) C OCHOBOMOJATAIONUMHU TOHSATHSAMHU JAPYTUX
€CTECTBEHHBIX HAYK;
00OCHOBBIBaTh CHUCTEMY B3IJISIJIOB Ha XHMBYIO MNPUPOLY MU MECTO B HEll 4YeloBeKa, MPUMEHSS
OMOJOTMYECKHEe TEOpUHU, YUYEHUS, 3aKOHBbI, 3aKOHOMEPHOCTH, IOHMUMATh TPaHUIBl UX
MPUMEHUMOCTH; - TPOBOJUTH Yy4eOHO-UCCIIENOBATENbCKYIO JESATENbHOCTh IO OHOJOTHU:
BBIIBUTATh THUIOTE3bl, IUIAHUPOBATh pPaboOTy, OTOMpaTh W MpPeoOpa3oBBIBATH HEOOXOJUMYIO
nH(GOPMAIIHIO, TPOBOIUTH IKCIIEPUMEHTHI, WHTEPIPETHUPOBATh PE3YJIbTAThl, J1€JaTh BHIBOJbLI Ha
OCHOBE TIONYYCHHBIX PE3YNIBTATOB; - BBISBISATH M OOOCHOBBIBATH CYIIECTBEHHBIE OCOOECHHOCTH
pa3HBIX YpPOBHEW OpraHM3alMH >KU3HH, - YCTAHABIMUBATH CBSI3b CTPOCHUS U (YHKIIMH OCHOBHBIX
OMOJIOTMYECKIX MAaKPOMOJIEKYII, UX POJb B MPOIECCaX KIETOUHOTO METa0O0IN3Ma;
pemiaTh 3ajaud Ha ompeneneHue mnocinenoBareabHocTy HykineoruaoB JJHK um uPHK (MPHK),
anTuko0oHOB TPHK, mocnenoBateIbHOCTH aMHHOKHUCTIOT B MOJIEKYIle Oeika, MPUMEHsISl 3HAHUS O
peaKIMAX MAaTPUYHOTO CUHTE3a, FTEHETUYECKOM KOJI€, IPUHIUIIE KOMILIEMEHTAPHOCTH;
JienaTh BBIBOJBI 00 WM3MEHEHMSX, KOTOpbIE MPOW3OHAYT B Mpolieccax MaTPUYHOTO CHHTE3a B
cily4yae U3MEHEHHs nociieoBaTeabHOoCTH HyKiIeoTn10B JIHK;
cpaBHMBaTh (pa3bl JeJeHUs KJIETKH; pelaTh 3aJaud Ha ONpeAesicHHE M CPaBHEHHE KOJIWYEeCTBa
reHeTuyeckoro marepuana (xpomocom u JIHK) B kiieTkax MHOTOKJIETOYHBIX OPTaHU3MOB B Pa3HBIX

(ba3ax KJI€CTOYHOI'O IUKJIA,



- BBIABJSITh CYHICCTBCHHBIC IIPU3HAKKW CTPOCHUSA KIICTOK OPraHU3MOB Ppa3HbIX HTapCTB JKMBOM
npupoanl, yCTaHABJINBATH B3aUMOCBA3b CTPOCHUA U (I)YHKLII/Iﬁ JacTeu u OpraHoOna0B KJIICTKH,
- 000CHOBBIBaTh B3aHMOCBS3b IIJIACTHUYECKOTO U OHEPTreTUYICCKOTO O6MCHOB; CpaBHUBATH ITPOLICCCHI

IIAaCTHYCCKOI'O U SHEPICTHYCCKOI'O O6MCHOB, MPOUCXOAAIINX B KIICTKAX KUBBIX OPTaHU3MOB;

OTpPEIeTATh KOJMYECTBO XPOMOCOM B KJIETKaX PAacTCHH OCHOBHBIX OT/EJIOB Ha pa3HBIX 3Tarmax
JKM3HEHHOT'O IIMKJIA;

- pemaTth TEHETHYECKHUE 3aJlaud Ha JUTHOPHIHOE CKpEIIMBaHHE, CICTUIEHHOE (B TOM 4YHCIE
CIEIJICHHOE C TI0JIOM) HacCJeJOBaHUE, AaHAIM3UPYIOIIEe CKPENIMBAHUE, TPUMEHSS 3aKOHBI

HACJICACTBEHHOCTH 1 3aKOHOMCPHOCTH CUCIINICHHOTO HACIICJOBAaHUA

pacCKpbIBaTb NMPUYXWHBI HACJICACTBCHHBIX 3360J’I6BaHI/II\/'I, APTYMCHTHUPOBATH HCO6XO}II/IMOCTI) MEp

MpenyNpexIeHUs TaKUX 3a00JIeBaHuil;

CpaBHHBATL Pa3HLIC CIIOCOOBI PAa3MHOXKCHUA OPTraHU3MOB;,

XapaKTCPHU30BaTbL OCHOBHBLIC 3TAIlbl OHTOI'CHE3a OPraHu3MOB;

BBISIBJISITH MPUYMHBI W CYHIECTBEHHbIE TMPU3HAKKM MOAU(PHUKAIUOHHONM U  MYyTallMOHHOMN

N3MCHYHNBOCTHU, 00OCHOBKIBATh POJIb UBMCHYHNBOCTHU B €CTCCTBCHHOM U HCKYCCTBECHHOM 0T6ope;

000CHOBBIBATh 3HAYCHHE DPA3HBIX METOJIOB CEJIEKI[MM B CO3JaHUM COPTOB PACTEHUU, TOPOJ]

KMBOTHBIX U IITAMMOB MUKPOOPIraHU3MOB;

000CHOBBIBATh INPpUYIUHBI HU3MCHACMOCTU U MHOFOO6paSI/I$[ BUJOB, IMPUMCHASA CHUHTCTUUYCCKYIO

TCOPHIO 3BOJJIOIUHA;

XapaKTCPU30BATh IMOIIYJIALNUIO KaK CAWHHUIY 3BOJIIOLIKWH, BUJ KaK CUCTCMATUUYCCKYIO KaTCTOPUIO U

KaK pe3yJIbTaT 3BOJIOLINN;

YCTAaHABJIMBATL CBA3b CTPYKTYPBI U CBOICTB OKOCUCTEMBI,

COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB U SHEPTUU B SKOCHCTEME (CETU MUTAHUS), IPOrHO3UPOBATh

HUX U3MCHCHUS B 3aBUCHUMOCTH OT UBMCHCHU q)aKTOPOB CpCanbl;

APTYMCHTHUPOBATH CO6CTBCHHYIO MNO3UMIHUI0 II0 OTHOIICHHUIO K J3KOJOTHYCCKHUM HpO6HCMaM n

MOBEJICHUIO B TPUPOJIHOU CpEIE;

00OCHOBBIBATh HEOOXOJUMOCTh YCTOHYMBOTO DPa3BUTHS KaK YCIOBHUS COXpaHeHHs Ouochepsl; -
OLICHMBATh NPAKTHMYECKOE M ATHUYECKOE 3HAYEHHME COBPEMEHHBIX HCCIIEOBaHUI B OuoJoruu,

MEIUIIUHE, YKOJIOTUH, OMOTEXHOJIOTHH; 000CHOBBIBATh COOCTBEHHYIO OIICHKY;

BBISIBIISITH B TEKCTE OMOJIOTHYECKOTO COJIEPKAHMS MPOOIEMY H apryMEHTHPOBAHHO €€ OOBSICHATS;

— TPOBOJUTH CaMOCTOSTCIHHBIN TOUCK OHMOJNIOTUYECKOW WH(POPMAIUHM: HAXOIHWTh B TEKCTe YYcOHHKA U
HOHOHHHTCHLHOﬁ JINTCPATypPbL OTJIMYUTCIIBHBIC TIPU3HAKKW OCHOBHBLIX CHUCTECMATHYCCKHUX TPYIII;, B
6I/IOHOFI/I“ICCKI/IX CJIOBApsAX W CIIpaBOYHUKAX 3HAYCHHUA 6HOJ’IOFI/I‘I€CKI/IX TECPMUHOB; B Pa3JIMYHbIX UCTOYHHUKAX
HEOO0XOUMYI0 HH()OPMAIIUIO O KUBBIX OpraHu3Max, OMOJIOTMYECKUX Mpoleccax U 00beKTax (B TOM YHUCIE C
HCIIOJTb30BaHNEM HH(POPMAITHOHHBIX TEXHOJIOTHIA)

- IPEJICTABIIATh OWOJIOTHYECKYI0 HMH(POpMAIMIO B BHUAE TEKCTa, TAaOJHUIBI, CXEMbI, Tpaduka,

aaarpaMmbl M OCJIaThb BBIBOJAbI Ha OCHOBAHUHU IIPCACTABJICHHBIX JdHHBIX] Hp€O6pa3OBBIBaTB

rpa¢uk, TabIuIy, TMarpaMmy, CXeMy B TEKCT OMOJIOTHYECKOT0 COAEp KaHuUs.
BbinmycKkHUK Ha yri1y0JIeHHOM yPOBHE IOJYYHT BO3MOKHOCTh HAYYUThCSH:

®  0pPeaHU308bI6AMb U NPOBOOUMb UHOUBUOYATLHYIO UCCIE008AMENLCKYIO 0esIMeNbHOCb N0 OUO0I02UU

(unu paspabamviéams UHOUBUOYATbHBIL NPOEKM). 8bIOBUSAMb SUNOME3bl, NIAHUPOBAMb pabomy,



omoupams U npeodpaz8vIBAMb HEeOOXO0OUMYI0 UHGOpMayu, npoeooUmMs IKCNEPUMEHMDBL,
UHMEPNpemupo8ams  pe3yibmamyl, 0eiamy 6ble00bl HA OCHO8E NOJYYEHHLIX pe3VIbmamos,
npeocmasiimes NPOOYKMmM C80UX UCCAEO08AHUL,

NPOCHO3UPOBAMb  NOCIEOCMEUsI COOCMBEHHbIX UCCIe008AHULL C YUemOM IMUYECKUX HOPM U
9KOJI02UYECKUX MPeDOBaAHULL;

8b10€1AMb CYUWeCmeeHHble 0COOEHHOCIU HCUSHEHHBIX YUKI08 npedcmasumereli pasuvlx 0moenos
PAacmeHul U Muno8 HCUBOMHBIX, U300PANCAMb YUKIbL PA3BUMNUSL 8 BUOE CXEM,

AHATUBUPOBAMD U UCNOIL308AMb 8 PEUEHUU YUeOHbIX U UCCAEe008AMENbCKUX 3A0ay UHpOpMayuo o
COBPEMEHHBIX UCCIEO08AHUSIX 8 DUONO2UU, MEOUYUHE U IKONOSULL,

apeymMeHmupos8ams HeoOX00UMOCMb CUHME3d eCMeCmME8EeHHO-HAYYHO20 U COYUOLYMAHUMAPHO2O0
3HAHUS 8 INOXY UHPOPMAYUOHHOU YUBUTUZAYUU,

MOO0enuposamy UsMeHeHue IKOCUCTeM 0O BIUAHUEM DA3TUYHBIX SPYRN PaKmopos OKpyicarowel
cpeovl;

8bIAGIAMb 6 Npoyecce UCCIe008aAMENbCKOU  0esMeNIbHOCIU  NOCAeOCMBUSL  AHMPONO2EHHO20
6030€UCMBUSL HA IKOCUCTNEMbL C80€20 PEe2UOHA, NPeolazams CROCOObl CHUNCEHUSL AHMPONO2EHHO20
6030€UCMBUsL HA IKOCUCEMDbL;

UCNONb3068AMb NPUOOPEMeHHble KOMNEMeHYUU 8 NPAKMU4ecKou O0esmenibHOCMU U NO8CeOHe8HOU
AHCUBHU O NPUOOpemenusi onvima OessmelbHOCmU, npeouecmayiouel npo@eccuoHalIbHou, 6

OCHOBe KOMOpOU iedcum OUon02us KaxK y4eOHbulll npeomen.

II.COAEP)KAHUE PAKYJbBTATUBHOI'O KYPCA «OCHOBBbI
COBPEMEHHOM BUOJIOT UW»

10 xaace

PA3JIEJI 1. BUOJIOI'USA KAK HAYKA. METO/JbI HAYYHOI'O IIO3HAHUA

HOBTOpCHI/Ie N CHUCTEMaTH3alud MaTepuajlia O AOCTHIKCHHAX 6I/IOJ'IOFI/II/I, METOJaX

UCCJIEIOBaHMsI, POJM YYEHBIX B IIO3HAHUU OKPYKAIOLIEro MHpa, o0 oOIIMX HpU3HAKAX
OMOJIOTUYECKUX CHUCTEM, OCHOBHBIX YPOBHSIX OpraHU3allid >KMBOW MPHUPOJBI, O POJIH
OMOJOTUYECKIX TEOpUH, uzei, TUIIOTE3 B (OpPMHUPOBAHHU COBPEMEHHOM
€CTeCTBEHHOHAYYHOW KapTUHBI Mupa. Oco0oe BHHUMaHHUE YICIEHO 3aJlaHUsIM, B KOTOPBIX
TpeOyeTcss ompenenuTh 00JacTb OWOJIOTHH, HW3YYaloIlyld MEXKBHIIOBBIE  OTHOIICHUS
(3KOJIOTHSI), METOJl TEHETUKM YEeIOBEKa, C IOMOIILI0 KOTOPOrO0 YCTaHABIMBACTCS
XapakTep HACIeIOBaHUS TPHU3HAKOB (T€HEATOTHYECKHI); METO/I, UCIIOJIb3YEMbI B T€HETHKE
IJI ONIPEACIICHUS I'CHOMHBIX MYTaHHﬁ.

PA3JIEJI 2. KIIETKA KAK BUOJTOI'HYECKASA CUCTEMA

[ToBTOpeHne M cucTeMaTu3alusl Marepuaja O CTPOCHMHM M (YHKUUAX KIETKH, ee
XMMHUYECKON OpraHu3aliy, T'€He U TEeHETHYECKOM KoJe, MeTaboiu3Me, MHOrooopasuu
KJIETOK, UX JIeJICHUH; YMEHUS YCTaHABIMBATh B3aUMOCBA3b CTPOCHUS U (PYHKIMHA OpraHOUI0B
KJIETKM; YMEHHs pPAacloO3HaBaTh W CpPAaBHMBATh KIIETKM pa3HbIX OPraHU3MOB, IPOLECCHI,
IIPOTEKAIOIINE B HUX.



PaboTa ¢ pucyHKaMu IO OINpEeNENeHNUI0 OPraHOUAOB KIIETKH, XPOMOCOMHOIO Habopa
KJIETOK cropoduTa U rameroura BOJOPOCIEH, MXOB, NANOPOTHUKOB, T'OJIOCEMEHHBIX H
LIBETKOBBIX PACTCHUH.

Peanuzanus HacnenctBeHHOM MHGopManuy. COBOKYIHOCTh peakIuii OMOJOrMUECKOro CUHTE3a
— IUJIAaCTUYEeCKUH OOMeH, MM aHaboiu3M. Perynsnus akTUBHOCTHM TE€HOB IPOKAPHOT; OIEPOH:
ONEpOHBl MHAYLMOENbHBIE U penpeccuOenbHble. Perynsdnus akTUBHOCTH TE€HOB JYKapHOT.
CrpykTypHas 4acTb TeHa. PerynsTopHas 4acThb I'€Ha: IPOMOTOPBI, HXAHCEPbl U HHCYJATOPHI.
Ilepenaua HacneaCTBEHHON MHPOPMALIMY U3 SApa B LUTOIUIA3MY; TPAHCKPUIILHS, TPAHCKPUIIIIMOHHbIE
¢akropsl. Crpykrypa JHK-cBsaspBaromux OenkoB. Ilponeccunr PHK. Mexanusm obecniedeHust
CHHTe3a Oellka; TpaHCIIALUS; €€ CYIIHOCTh U MeXaHu3M, ctabuinbHocTh 1 PHK 1 KoHTposb 3kcipeccun
TEHOB.

DHepreTHyecKnii oOMeH — KaTa0oiau3M. ABTOTPOQHBIA W TreTepoTpO(HBIA THIBI OOMEHA.
Ana’pobHOE M a’poOHOE pacHICIUICHUE OPraHMYeCKHX MOJICKya. [loAroTOBUTENBHBIN ATall, pPOJIb
JM30COM; HEMoJIHOE (OeckuciopoHoe) paciieruienre. [loaHoe KucaopoaHoe OKUCIIEHUE; JTOKaIn3alus
poLeccoB B MUTOXOHApUsAX. ComnpsiKeHne pacleIuIeHus TIIIOKO3bl B KJIETKE C PaclajoM U CUHTE30M
AT®. ®otocunTes; cBeToBas (a3za U OCOOCHHOCTH OPTraHU3AIlMU TUJIAKOWUOB T'paH, SHEPreTHUCCKas
LIEHHOCTb. TeMHoBas (a3a (HOTOCHHTE3a, MPOLECChl, B HEl MPOTEKAIoUe, UCIOJIb30BaHUE SHEPTUH.
Tunbl ¢gorocHHTE3a M UCTOYHUKM BOAOPOAA Uil OOpa3oBaHMsS OPraHMYECKUX MOJIEKYJ; PEeaKIHUU
CBETOBOM U TEMHOBOH (a3bl (POTOCHHTE3A.

PasmHoxenune kierok. MuToTHyecKUi IUKI: HHTepdaza — NEpUOJ IOATOTOBKU
KJIeTKH K neineHuto, pexyrukamus JHK. Mexanusm o0pa3oBaHUs BepeTeHa JACICHUS U
pacxXokAeHUs TOYEPHUX XpOMOcoM B aHadaze. bronornyeckoe 3HaueHne Muto3a (6ecronoe
pa3MHOXEHHME, POCT, BOCIOJHEHHE KJIETOYHBIX MOTepb B  (U3HOJIOTHYECKUX U
[aTOJIOTUYECKUX YCJIOBUSAX). Perynsius >KU3HEHHOIO IMKJIA KJIETKM MHOTOKJIETOYHOI'O
oprann3ma. ®Paktopel pocrta. [lonatne o perenepanuu. HapylieHHss WHTEHCHBHOCTH
KJIETOYHOTO Pa3MHOXKEHUs U 3a00JIeBaHUS YEIIOBEKA U )KUBOTHBIX.

[lonoBoe pa3MHOXXEHHE pPACTCHMH U  JKUBOTHBIX; OHOJOTHYECKUH  CMBICI.
lametorenes. [lepwoasl oOpa3oBaHUS TMOJOBBIX KIETOK: pa3MHOXeHHEe U pocT. [lepuon
co3peBanust (Meio3); mpodaza-1 u mpouecchl, B Hel mnpoucxosuue. buonoruueckoe
3HAYCHHE W OWOJOTHYECKUA CMBICT Meio3a. Ilepwon dopmMupoBaHHS TOJIOBBIX KIIETOK;
CYIIHOCTh H OCOOCHHOCTH TeueHus. (OCOOCHHOCTH CIIEpMAaTOTeHE3a H  OBOTEHE3a.
OcemMeHeHNEe U OIUIOJOTBOpPeHHE. MOHO- W MONHCIEPMUs; OHMOJOTHYecKoe 3HadCHUE.
DBOJIIOIIMOHHOE 3HAYEHHE T10JI0BOT0 PA3MHOKEHUS.

Pemenwue 3amanuii Ha onpeaeneHue uncia xpomocom u JIHK B pasHbix (azax nenenus
npu Jlyis 3aKkpervieHre U OTpaboTKa MPaKTUYECKHX YMEHUN M HABBIKOB C MCIOJIb30BAaHUEM
CJICAYIOIINX BUOB 3aJaHUN:

> OrmpeneneHre BEPHOTo (HEBEPHOTO) CYKICHHUS;

> 3amaHusi ¢ MHOKECTBEHHBIM BEIOOPOM OTBETOB;

> OO0oOmeHne W MpUMEHEHHE 3HAHWKM O KJIETOYHOM YPOBHE OpraHU3allud >KU3HH
(XpoMOCOMHBIM HaOOP KIETOK AYKapHOT U Habopa XpOMOCOM);

> YCTaHOBIEHHE  TOCJENOBATEIBHOCTH  OHOJOTMYECKMX  TPOIECCOB  (ITaIbl
¢dbotocunTe3a, OuocuHTEe3 OeNKa, H3MEHEHHE XPOMOCOM B Mei03€e, COOBITHS B MUTO3€);

> 3amaHue C H300paKeHHEM OHMOJOTHYeCKOro O0BeKTa (KIETKH, OpPraHouaoB, (a3
MHUTO3a M Meio03a);

> 3amaHue Ha aHaNW3 OMOJIOTHYEeCKOU HHPOPMAIUH; > Pemenue 3a7a4 o
IIUTOJIOTMY Ha TPUMEHEHHUE 3HAHUI B HOBOM CHTYaIUH.



O6p8.30BaHI/II/I IMMOJIOBBIX KJICTOK Y JKUBOTHBIX.

PA3JIEJI 3. OPTTAHU3M KAK BUOJIOTHYECKASA CUCTEMA (10 YACOB)

Pa3zmHOXeHMe opraHn3MoB. becroioe u mojioBoe pa3MHOKEHHUE PACTEHUH U )KHBOTHBIX.

@opmbl Oecronoro pa3MHOXKEHHUS. BHOTOTWYECKUH CMBICT U HBOJIOIMOHHOE 3HAYeHUE Oecroyioro
pasMHoxkeHuss. Dopmbl MmonoBoro mporecca.bronoruueckuii CMbBICT U IBOJIOLMOHHOE 3HAUYCHUE
TTOJIOBOTO PA3MHOYKCHHS.

WnpuBunyanbHoe pa3sBUTUE OpPraHu3MoB (OHTOreHes). Tumbl SHUEKIETOK; IOJIIPHOCTD,
pacrpeielIeHHe JKeNTKa U TeHETUUeCKUX JieTepMuHanT. O00JI0UKY sTifla; aKTHUBAIUS OTJI0IOTBOPEHHBIX
SIMIIEKJIETOK K pa3BuTHIO. OCHOBHBIC 3aKOHOMEPHOCTH IPOOJICHHUS; TOTUIIOTCHTHOCTH OJIaCTOMEPOB;
oOpa3oBaHWE OJHOCIIOHHOTO 3apojbimia. ['acTpyssaius; 3aKOHOMEPHOCTH OOpa30BaHUs JIBYCIIOHHOTO
3apojiblia. 3apoJIbIIlIeBbIe JIUCTKU U WX JajbHeimas auddepeHIpoBKa; TOMOJIOTHS 3apOAbIIIEBBIX
nucTkoB. [lepBuuHBI opraHoreHnes (HeUpyJsaus) U nanpHenmas auddepeHnupoBKa TKaHeH, OpraHOB
u cucreM. Perynsiuss 5MOpHOHAIBHOTO Pa3BUTHS; JETEPMHUHALMS M AMOpPUOHANIBHAS WHIYKIIHS.
['enetnyeckuit KOHTPOIb pa3BuTHs. OOIIHE 3aKOHOMEPHOCTH OHTOTEHE3A.
3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB.

3akoHbl MeH e, 3aKOH YUCTOTHI TaMET U €T0 IIUTOoIorudeckoe obocHoBanue. J{urubpuaHoe u
MONUTUOpUAHOE CKpelrBaHue. Pemienne 3a1ay Ha MOHOTHOPUIHOE CKpeluBanue. Penenne 3a1a4d Ha
TUrHOpHIHOEe CcKpeniuBaHue. PemieHwe 3amay Ha aHANM3HPYOIIEe CKPEIIMBaHME W HEMOJIHOE
JIOMHHHUPOBAHHE.

XpoMocoMHasi Teopusi HacieacTBeHHOCTH. CIIeTNIEHHOE HACeIOBaHUE MPHU3HAKOB. 3akoH T.
Moprana. [lonmHOE ¥ HEMONHOE CLEMJIEHHE T'€HOB; PACCTOSHUE MEXIY I'€HaMH, PacHOJIOKEHHBIMHU B
OJIHOI XpOMOCOME; T€HETHUYECKHE KapThl XpoMOocoM. | 'eHeTnueckoe omnpesenenue mnoia. ['enernyeckas
CTPYKTypa TIOJIOBBIX XpoMocoM. HaciemoBaHWe TpPHU3HAKOB, CIEIDICHHBIX C IOJIOM. | eHeTHUYeCKHe
KapThl XPOMOCOM 4ENIOBEKa. XapakTep HAcIeIOBaHUs TMPU3HAKOB Y 4YelOBeKa. [ eHHbIE W
XpPOMOCOMHBIC aHOMAJUH 4YeJOBEKa U BbI3bIBaeMble HMH 3a0oneBaHus. Mepbl TpodUIAKTUKA
HaCJIe/ICTBEHHBIX 3a00JieBaHU YeloBeka. PereHue 3amau Ha CLEMJICHHOE HaciemoBaHue. PemieHue
3a/1a4 Ha HACJeI0BaHUE CLEIJICHHOE C MOJIOM.

B3aHMOHeﬁCTBHC AJIJICJIBHBIX (I[OMI/IHI/IpOBaHI/IC, HCIIOJIHOC AJOMHUHUPOBAHHUEC, KOJOMHHUPOBAHHEC U
CBEpPXJIOMHHHUPOBAHNE) W HEAJUICNBHBIX (KOMIUIEMEHTAPHOCTh, JMHCTAa3 U TOJUMEpPHUs) TEHOB B
omnpezeNeHuu npu3HaKkoB. [lnefiorponusa. DKCIIPecCUBHOCTh U NMEHETPAHTHOCTH I'eHa. Pemenue 3amau
Ha B3aNUMOJEUCTBUE T€HOB.

3aKOHOMEPHOCTH U3MEHYHBOCTH.

OcHoBHBIE (OPMBI U3MEHUMBOCTH. ['eHOTHNIMYECKass U3MEHYMBOCTh. MyTanuu. [IpuuuHBl U
4acToTa MyTalWi; MyTareHHble (DakTOpbl. DBOJIOLMOHHAS POJb MYTAllMii; 3HaYeHHE MYTaluil JUis
MPAKTUKU CEJIbCKOTO XOo3siiicTBa W OuoTexHosoruu. Myrarennole (axtopsl. KomOuHaTtuBHas
W3MEHUYUBOCTb. YPOBHM BO3HUKHOBEHHS Pa3IMYHBIX KOMOMHALMW T€HOB M UX POJb B CO3JAaHHUU
TEHETHUYECKOTO pa3HooOpasus B MpeAeliaX BHAA. OJBOJIOIUOHHOE 3HAYECHUE KOMOWHATHUBHOM
N3MCHYUBOCTH.

deHoTUNHUYECKAsl, WM MOAU(DUKAIMOHHAS, W3MEHYHBOCTh. (CBOWCTBA MOAM(PUKAIIMIA:
OTIPE/ICIIEHHOCTh YCJIIOBUSIMU CpEJIbl, HANpPaBICHHOCTh, TPYIIIOBON XapaKTep, HEHACIEIYeMOCTb.
CratucTrueckre 3aKOHOMEPHOCTH MOAM(DHUKAIIMOHHON W3MEHYMBOCTH; BAapHUALMOHHBIN DS |
BapHalMoHHas KpuBasi. Hopma peakiiuu; 3aBUCUMOCTb OT T€HOTHUIIA. YTIPaBiIeHHE JOMUHUPOBAHUEM.



OcHoBbl cenekiun. Co3lanne mopoJ] )KUBOTHBIX M COPTOB pacTeHuil. PasHooOpasue u
MPOAYKTUBHOCTh KYJIBTYPHBIX pacTeHUN. MeTObl CENEKIIMN PACTEHUN U )KUBOTHBIX. buoTexnonorus u
reHeruyeckas nwxenepus. Cenekius MUKpOOPraHU3MOB JIJIs1 MTUIIEBOM MPOMBIILJIEHHOCTH; OJy4YEHUE
JIEKApCTBEHHBIX MPEMapaToB, OMOJIOTHUECKUX PETYISTOPOB, AaMUHOKHUCIIOT.

[TpakTrdeckas 4acTh — PeIICHNE TeHETUICCKIX 3374 Pa3IMYHBIX THIIOB:
JTUTHOPHUIHOE CKPEIIMBAHHE;
HaCJICIOBAaHUE IMPU3HAKOB, CICIUICHHBIX C TIOJIOM;
CIICTUICHHOE HACJIeIOBAaHUE TIPU3HAKOB;
MIPOMEKYTOYHOE HACIICOBAHHE;
HacJIeJIOBAaHKUE TPYII KPOBH;

vV V V VYV VY V

aHaJIn3 pOAOCIOBHBIX.

buonuka

Hcnonp30BaHne YEIOBEKOM B XO3SAMCTBEHHOM AEATENBHOCTH IPUHLMUIIOB OPraHU3alMU PAacTEeHUU U
KHUBOTHBIX. POPMBI )KUBOTO B MPUPOJE U UX MPOMBIIIJICHHbIE aHATIOTH (CTPOUTENBHBIE COOPYKEHHUS,
MaIllMHbI, MEXaHU3MBI, IPUOOPHI U T. 11.).

11 kiaace
PA3AEJ 1. HEKJIETOYHBIE ®OPMbI )KU3HU.

Bupycsl — BHYTPUKIIETOUHBIE MAPA3UThl HA TE€HETHUYECKOM ypoBHE. OTKpPBITUE BUPYCOB, MEXAHU3M
B3aMMOJICHCTBUS BHpyca M KJIETKH, WHPEKIIMOHHBIA mporiecc. Tumsl nmepegaun BUPYcoB. 3a00neBaHuUs
YKUBOTHBIX U PacTeHUH, BbI3bIBa€MbIe BUpycaMu. BupycHble 3a00iieBaHus, BCTPEUAIOIIUECS Y YETIOBEKA;
rpunn, renatut, CIIMI. bakrepuodaru. IIpoucxoxaeHue BUpPycoB. Mepbl NpO(HIAKTHKA
pacIupoCcTpaHeHus] BUPYCHBIX 3a00J1eBaHUIl.

PA3JIEJI 2. TIPOKAPHUOTBI.

CrtpoeHue IUTOIUIa3Mbl OaKTepHATbHON KIETKH; JTOKaTu3alus (GepMEHTHBIX CUCTEM U OpraHU3alus
MeTabom3Ma y pokapuot. ['eHeTnueckuii anmapaTt 6aKkTepuil; 0COOCHHOCTH peaanu3aiui
HacyeacTBeHHON nHpopmanuu. OcOOEHHOCTH JKU3HEIEATEIbHOCTH OaKTepuil: aBTOTPO(HBIE U
rerepoTpodHbIe OaKTepHH; adpOoOHbBIC U aHA3POOHBIE MEUKpOOpraHm3Mbl. CIIopooOpa3oBaHKe U €ro
Ouosiornyeckoe 3HaueHue. Pa3MHOXkKeHue; MOJI0BOM Mpolecc y 6akTepHii; peKOMOMHAINH.

PA3JIEJI 3. AIEPHBIE OPTAHU3MbI
1. DBouarouus opraHoB pacTeHui

OBomronMss — Hayka 00 MCTOPUYECKOM MpoLecce pa3BUTHS Hpupoisl. CpaBHHUTEIbHAS
aHaTOMHS U MOP(OJIOTrHs — HANpaBJIEHUE UCCIICAOBAHUS CTPOCHHS OPraHN3MOB. METO/ CpaBHEHUSI.



Bo3nukHOBeHHe MHOroksieroyHocTH. JluddepeHunpoBka KieTok, oOpa3oBaHHE TKaHEM.
Krnaccudukanus pacTUTeNbHBIX TKaHEW: 0O0pa3oBaTebHbIE, TOKPOBHBIE, OCHOBHbBIE, MEXaHUYECKUE,
MPOBOASIINE, BbIIEAUTENbHbIE. OCOOEHHOCTH CTPOSHMSI U (PYHKIUI pa3HbIX BUJIOB TKaHEH. DBOJIOLNS
TKAaHEH.

[Ipoucxoxnenue kopHsi. OyHKIMU KOpHsA. Buabl KopHEW: riaBHBIM, OOKOBBIE, MPUAATOYHBIC.
Tunsl KOpHEBBIX CHUCTEM: CTEp)KHEBas, MOUYKOBaTas, BETBUCTAs. 30HBI KOPHS: JI€JCHUsS, PacTSKEHUS,
BCACBIBaHUS U NpoBeeHMs. TKaHU KOpHS. AHATOMUYECKOE CTPOCHUE KOPHS: IEPBUYHOE U BTOPUYHOE.
BungonsmeHneHuss KOpHEW B CBsi3W ¢ MX (DYHKIUSMHU: 3amacaronive, BO3AYIIHBIE, KOPHU-TIOIMOPKH,
XOJyIbHBIC, IbIXaTeIbHbIE, TUCKOBUIHBIE, TAYCTOPUH, BTATUBAIOIINE, 3aKPEILISIONINE, OaKTepruaIbHbIe
KITyO€HBKH, MUKOpH3a. DBOJIOLNS KOPHS.

Crpoenue nobera: creOenb, MOYKH, JIUCThS, Y3Jbl U Mexoy3nus. [loberu yuiMHEHHbIE U
YKOpOYEHHBIe. BUIBl yIIMHEHHBIX IMOOErOB: MPSIMOCTOSYHME, CTENIONIMECs, TOI3y4YHe, BBIOLIHECH.
BerBnenue mno Oera: JAMXOTOMHYECKOE, AMXOIMOIUANBHOE, MOHONOJUAIEHOE,CUMIIOINAIBHOE,
JIO)KHOJMXOTOMUYECKOe. BumomsmeHeHHs TOOEroB: KOpHEBHIIE, KIyOeHb, KIyOHETYKOBHIIA,
JYKOBHIIA, CTOJIOHBI, KOJFOUKH.

Oyukiuu ctedssi. OCOOEHHOCTH CTPOEHUSI CTEOJIT y pa3HBbIX OTJETOB CHOPOBBIX PACTEHUH.
Crtpoenue cte0yisi MHOTOJIETHETO JAPEBECHOTO XBOWHOTO pacteHus. CTpoeHue cTediisi OJHOI0IEHOTO
TpaBsHUCTOTO pacTeHusi. CTpoeHue CTeONs NBYAONBHBIX TPAaBSIHUCTHIX pacTeHuil. CTpoeHue creduns
JPEBECHOr0 pacTeHud. [lepBUuHOE CTpOCHUE NABYIOJIBHBIX PACTECHUN: IEHTPAJIbHBIA OCEBOW ITUIUHID,
INEpBHUYHAadA KoOpa, NCpBHUYHASA IMOKPOBHAA TKAaHb. BTOpI/ILIHOC CTPOCHUC MHOTI'OJICTHUX JABYJOJIbHBIX
pacTeHMii: cepAlleBMHA, KCHUJEMa, KaMOWH, BTOpUYHAs KOpa, BTOPUYHASI M TPETHYHAs MOKPOBHAas
TKaHb.

[Ipoucxoxnenue nucta. @ynxmun nucra. OcOOEHHOCTH CTPOEHHUS JIUCTHEB y Pa3HbIX OTJIEJIOB
pacTeHuil. BHemiHee cTpoeHue nMcTa: JUCTOBas IUIACTHMHKA, JIMCTOBOE BIIATaJMIIE, YEPEIIOK U
NPUWIMCTHUKUA. POpPMBI JIMCTHEB: CIOKHBIE U TMPOCTHIE JIUCThS, LeJbHbIE U pacceueHHble. Dopma
aucToBod  mnmactuHku.  Popma  Kpas  JMCTOBOW  IUIacTUHKH.  JKHWIIKOBaHHWE  JIMCTHEB.
JluctopacnosnoxeHue: ouyepelHOe WIM CHHpaIbHOE, CYNPOTUBHOE, MYTOBYaTOe. AHATOMHYECKOE
CTPOCHHE JIMCTA: DSIUACPMHUC, Me30QWIT M COCYy MAMCTOBOJIOKHUCTBHIA Ty4OK. TKaHM JHCTA.
BunionsmeneHus TUCTHEB: YEIIYH, KOTIOYKH, YCUKHU, JJOBUME aIIapaThl.

Crnopa. PaBHOCIOPOBOCTB, M30CIOpBL. Pa3HOCIIOPOBOCTB: Meracrnopa U MUKpPOCIIOPa, MUKPO U
Mera crnopaHrud. Myxckoil u xeHckui rametodutsl. AHTepuauu u apxeronuu. Cems. CtpoeHue
CEMEHUTOJIOCEMEHHBIX W TOKPHITOCEMEHHBIX pacTeHuil. YepenoBaHue TIOKOJICHUN: CIOPOPHUT H
raMeTo(uT. DBOIIOIHS raMeTOPUTHOTO U CIIOPOPUTHOTO TOKOJICHHA.

PenponykTuBHBIE (TeHEpaTHBHBIE) OpPraHbl y PAcTeHHMU pa3HBIX OTAeNoB. CTpOeHHE LBETKA.
OyHKIMK yacted 1nBeTka. DopMUPOBaHHE W CTPOCHUE MYKCKOTO M JKEHCKOTO raMeTo(uTOB. THITBI
LBETKOB: MpPaBUJIbHbIC, HEITPABUIIbHbBIE, aCUMMETPUYHbBIC; THIUMHOYHbIE U NecTu4HbIe. [Ipoucxoxnenue
1BeTka. YacTu 1BeTKa JIMCTOBOTO U CTEOJIEBOTO MPOUCXOKICHHUS. DBOJIOLHS T€HEPATUBHBIX OPTraHOB.

OOpa3oBaHue raMeT y pacTeHHH pa3HbIX OTIENOB. THIIBI MOJOBBIX MPOIECCOB: TOJOramus,
KOHBIOTAIlMsl, alnoraMmus, H30ramus, reTeporaMmus, ooramus. OBOJIOLMS IOJOBOrO IMpolecca y
pacTeHui. DBOJIOIMS )KU3HEHHBIX [IUKJIOB.

2. 3BOJ'HOIII/IH CUCTEM OPTAaHOB KUBOTHBIX



becnoszgonounvie. IlpoucxoxaeHue MOKPOBOB B 3MOpHOreHe3e. ODKTOJlepMa KHUIIEYHONOJIOCTHBIX,
mubdepenimanus ee kietok. KoxxkHomyckynbHBIM Memok. JuddepeHunanns KOXHOMYCKYJIBHOTO
MEIIKa Ha MOKPOBBI M MBIIIIIBI.

Ilo3sonounvie. BO3HMKHOBEHME MHOIOKJIETOYHOrO IMokpoBa. JuddepeHunanuss MHOTOKIETOYHOTO
IOKpOBa Ha HOHIEPMUC MU KOpUYM. OJHOKIETOYHbIE U MHOTOKJIETOUHBIC KOXHBIE JKEIJIe3bl.
Juddepennmanus koxHbIX xkene3. PopMupoBaHHe NOKPOBHBIX IPOU3BOIHBIX.

becnossonounvle. I'mppoctatuueckuil «cxener». HapykHbIi ckesner MOJIIOCKOB. HapyKHBIN cKener
YJICHUCTOHOTHX.

Ilo3z6onounvie. 1lpoucxoxaeHue ckenera B sMOpuorenese. GopMupoBaHUE OCEBOTO CKEJeTa B BHJE
XOpJbl. 3aMeHa XOpJbl XpSIIEBbIM ckesneToM. OOpa3zoBaHMe XPSIIEBBIX MO3BOHKOB. Iloapaznenenue
OCEBOT'0 CKEJIETa Ha CKEJIET 'OJIOBBI M TYJOBHINA. 3aMEHa XPSILEBOI0 CKEJIeTa Ha KOCTHOXPAILEBOM, a
3areM KOCTHBIA. JluddepeHunanuss mMO3BOHOYHOTO cTosida Ha OTAenbl. lloABMIKHOCTH TOJIOBBI
OTHOCHUTEJIBHO TO3BOHOYHHMKA. YBEJIWYEHHE KOJUYECTBA OTIENOB MO3BOHOYHHMKA. [IpeoOpa3oBanue
MapHBIX TUIABHUKOB B CKEJIET CBOOOHOM KOHEUHOCTH. OOpa3oBaHue IPYyAHON KIIETKH.

becnozeonounvie. llumeBapurenbHas 1oJd0cTh. DOPMUPOBAHUE MMUIICBAPUTEIBLHOW TPYOKH B

smbOpuorenese. JuddepeHnuanus nuieBapuTeaIbHON TpyOKM Ha oTAenbl. [losBieHune riaaakoi

MYCKYyJaTyphl B CTEHKE MUILNEBAapUTENbHOU TpyOku. IluieBaputenbHbie kene3bl OECIO3BOHOYHBIX.

Turbl pOTOBBIX anmapaToB.

Ilo3sonounvie. TlosiBneHne opraHOB aKTUBHOTO 3a XBara numu. 3yObl. [uddepennmanus 3yOHOIM
CHCTEMBI MJICKONMUTAIOMMUX. Pa3nenieHue poTOBOM MOJIOCTH HAa JbIXaTEIbHBIA W IHILEBAPUTEIbHBIN
otnensl. Juddepenuunanus nuiieBapuTeIbHON TpyOKH Ha oTneibl. PasBuTHe COOCTBEHHOW TIIagKoi
MYCKYJIaTypbl U CIIOCOOHOCTH K TMEPUCTANBTHKE. YCIOKHEHHE CTPOCHHS MHILEBAPUTEIBHBIX KEle3.
OCcoOEHHOCTH CTPOCHHMSI MUIIEBAPUTEIHLHON CUCTEMBI B CBSI3U CO CIIOCOOOM MHUTAHMS U TIEpEBapUBAHUS
TTUTITH.

becnozsonounvie. ®opMUpOBaHHE OPraHOB JIbIXaHUS M3 MOKPOBOB. PazHoOOpasue opraHOB AbIXaHMS.
VYBennueHne NoBepXHOCTH ra3000MeHa.

Ilo3sonounvie. PopMHUpPOBaHUE OPraHOB JbIXaHUs B dMOpuorenese. OTaeneHne BO3yXOHOCHBIX MyTel
0T poToBOi nosoctu. Juddepennuanns opranos apixaHus. CTpyKTYpHOE COBEPLIEHCTBOBAHUE JIETKUX.
Tunsl nerkux. YBeJIWYEHHE IIOBEPXHOCTHM Tra3000MeHa. YBeJIMYEHHE KOHTAaKTa C KPOBEHOCHOM
cucremoit. DopMUpOBaHUE CTPYKTYP, 00OECIIEUNBAIOIINX AbIXaHUE. MeXaHU3MBbl JIbIXaHUsI.

becnossonounvie. Tunbl kpoBeHOCHbIX cucTeM. IlosiBnenue cepauna. PopMeHHbIE 3JE€MEHTHI KPOBHU.
[TurMeHThI KpOBH.

llozeonounvie. Pepykuuss W mnpeoOpazoBaHUE apTepHaNbHBIX Ayr. DopMHpOBaHUE TpeX BUIOB
(bopMeHHBIX 37IeMeHTOB KpoBu. [losiBIeHne Maoro kpyra KpoBooOpaieHus. Y BeInyeHne qucia Kamep
cepaua. PazneneHue KpoBM Ha apTEpUAJbHYI0 M BEHO3HYKO. YPOBEHb HACBILIEHHOCTH KPOBH
KHCJIOPOJIOM.

X0JI0OAHOKPOBHOCTH U TETJIOKPOBHOCTb.

becnozsonounvie. JkTOAEpMaIbHOE MIPOUCXOXKICHUE HEPBHOU cucTeMbl. [lorpyxeHue HepBHOUW TKaHU
B TinyOp Tena. KoHIEHTpamusi HEpBHBIX KJIETOK ¢ 0Opa3oBaHWEM HEPBHBIX Y3JI0B M CTBOJIOB.
dopmupoBaHue HEPBHBIX IIeHTPOB. Lledanuzamnus. Tunsl HEPBHOW CUCTEMBI.

Ilo36onounvie. dopMupoBaHUE TpyOUaTOd HEpPB HOW CcUCTEMBbl B 3MOpuoresnese. [IporpeccuBHoe

paszButue HepBHOW TpyOkw. Jluddepennmanus HepBHOW TPyOKH Ha TOJOBHOHW M CIIMHHOW MO3T.

LlenTpanpHas u nepudeprudeckas 4acTu HEPBHOUM cucTeMbl. Tkl roloBHOrO Mo3ra. Kopa GobImx

MOJIYLIAPHHN.



becnozeonounvie. Crnenmannsanyst KIETOK snuTenns. KoOHIEHTpanuss YyBCTBUTENBHBIX KIIETOK.
Huddepennmanuss YyBCTBUTENBbHBIX CKOIUIeHMH. OOpa3zoBaHue ammapaTa, BOCIHPUHHUMAIOIIETO
pasnpaxeHusi. QopMUpOBaHUE OPraHOB YyBCTB. Bubl OpraHoB 4yBCTB.

Ilossonounvie. dopMupoBaHHE OpPraHoB 4YYBCTB B sMOpuoreHese. [luddepenumanus anmapara,
BOCIIPMHUMAIOLIETO pa3apakeHus. Buael opraHoB 4yBcTB. B3auMocCBsA3b ypOBHS pa3BUTUS HEPBHOMH
CUCTEMbl U OpPraHoB 4YYBCTB C OOpa3soM KM3HM, IKU3HEICSATEIbHOCTBIO OPraHU3MOB U
IPUCIOCOOIEHHOCTBIO K CpeJe.

becnozeonounsie. TUTBI BBIIETUTENBHBIX cUCTeM. [IpoayKTHI OOMeEHa.

Ilo36onounvie. dopMupoBaHUE OPraHOB BBIJACICHUS B dMOpHOreHe3e. YTpara CBSA3U C IICJIOMOM.
YcTaHoBiIeHHE CBSI3W C KPOBEHOCHOW cucreMol. JlnddepeHumanuss HM3BUTHIX KaHAIBIEB. THIIBI
BBIJICTU TeNBHBIX cucTeM. [IpoaykThl oOMeHa.

becnossonounvie. O60co0eHNE TNEPBUYHBIX MOJOBBIX KiIETOK. POpPMHpPOBAaHHE TOJNOBBIX JKEIE3.
OO0pa3zoBaHMe BBIBOAHBIX MPOTOKOB. JnpepeHnnanus BbIBOIHBIX IPOTOKOB.

Ilo36onounble. DMOPHOTeHe3 IOJIOBBIX JKeile3. B3auMoCBsA3b BBIICIUTENBHOM U II0JIOBOM CHUCTEM.
®opMupoBaHHE MOJOBBIX NPOTOKOB. [(uddepentumanust monoBsix NpoTokoB. [lomossie kneTku. Tumbl
AULIEKIIETOK.

3. YesioBek - BepIINHA IBOJIIOLNH KHBOTHOI'0 MHpa.
OOmuit 0030p opranu3ma yenoBeka. Teno yenoBeka Kak CUCTEMa - CHCTEMbI OPTaHOB - OPTaHbI - TKAaHU
- knetku. CTpoeHue U QyHKIIMU CUCTEMBI OPraHoB yenoBeka. HepBHO - rymopanbHas cuctema. Oprabl
yyBcTB. [lumeBapurenbHas cucreMa. KpoBeHocHas u nuM@aTtuueckas cuctema. JlpixaTenpHas cucrema.
BrinenutenpHas cuctema. [lokpoBsl Tena.

III. TEMATUYECKOE IINTAHUPOBAHUE YACOB ®AKYJIbBTATUBHOI'O KYPCA
«OCHOBBI COBPEMEHHOM BUOJIOT UW»

10 kaace
Ne HazBanue pa3znesa KoaunyecTBO Yacos
Brenenue 1
1 buonorus kak Hayka. MeToasl HAy4YHOTO 2
IMO3HAHMS
Knerka kak Ononornyeckas CicteMa 18
Opranu3m Kak OMOJIOTHYECKast CHCTEMA 11
NToroBslii KOHTPOIIb 2
HUTOI'O 34
11 kaacc

‘ Ne ‘ Hassanmue pa3ngena KoanyecTBo 4acoB




Hexnerounsie GhopMbl KU3HN
ITpokapuoTsl
SnepHble OpraHU3MBI: 26
1. DBouonust OPraHoOB pacTeHUH 11
2. DBOJIONHS CHCTEM OPTaHOB KHBOTHBIX 15
UToroBelit KOHTPOJIb
5 PesepBHoe BpeMms
HUTOI'O 34
KaJ’leH}lapHO — TEMATHYECCKOC IIVIAHUPOBAHUE
10 kaacce
Ne [Hara Tema ®opMa 3aHATHA
Bgenenne (1 yac)
1 3amauu 31eKTUBHOTO Kypca. Ponb camooOpasoBanus B | becena
MO3HABATEILHOM JEATEILHOCTH. BBOJIHOE TECTHPOBAHHE
Paspeu 1. BuoJsiorust kak Hayka. MeToabl HAYYHOI0 MO3HaHuA (2 4aca)
2 O0mebronorniaecKkue 3akOHOMepHOCTH. Poib [paktukym 3amnonHeHue
Oronrorny B HOPMUPOBAHMH HAYYHEIX MPECTABICHHN | cpapHUTEIBHBIX TAGIHIL
0 MHUpe. YueHble, KOTOpbIE BHECIIH BKJIaJl B Pa3BUTHE
3HAHUU O KUBOM MPUPOJIE
3 [IposiBieHre CBONCTB )MBOTO HA Pa3HBIX YPOBHSIX CocraBreHue KJIacTepoB C
opranmzauuy. CrucreMa >KUBOH IPUPOJIBI UCTIONIb30BAHUEM TEKCTa U
PUCYHKOB y4eOHHUKA
Paznen 2. Kiierka kak 6nosorudyeckas cucrema (18 yacon)
4 XUMUYECKHI COCTaB KICTKHU CocraBiieHUE CXEM,
TaOJIHIL
Pemenne 3aga4 mo OMOXUMHUH KIIETKH [IpakTukym
Pewenue 3ana4 Ha onpeneseHne MOJIEKYJIIPHOMN IIpakTukym
Macchl Oelka, JUIMHBI 1 MacChl T'eHa, ONpeielieHHe
HYKJICOTHIHOT'O COCTaBa M YKCIa BOLOPOJHBIX CBSI3EH
7 Pemenne 3agaq. Cunres Bcex BumoB PHK na marpure | [Ipaktukym
JHK u nHao6opot Haxoxnenune JIHK no monekyne
PHK
8 Pacno3znaBaHue u onucanue KJIETOUHBIX CTPYKTyp Ha | IIpakTuueckas pabora
3NIEKTPOHHBIX MUKpO(doTOrpadusix u pucyHKax
9 CtpykTypHO-(DyHKIIMOHATBHAS OpraHu3anus kieTok | CocraBieHue

MPOKAPUOT U SYKAPHOT.

CPaBHHUTENbHBIX TAOJIHII.
IIpomMexyTOuHBIN TECT HA
HAXO0XKICHUE
COOTBETCTBHSA
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[Tnactuyecknii B OOMEH B KIIETKE

Jlekmsa
IIpomMexyTOouHBIN TECT HA

HaXO0XKJICHUE
COOTBETCTBHUS
11 DHepreTHYecKuii 0OMEH B KJIETKE Jlexnus
IIpomMexyTOUHBIN TECT HA
HAXO0XKJICHUE
COOTBETCTBHSA
12 Pemenne 3a1a4 Ha onpenieneHHe CyMMapHOTO [IpakTuxym
sHepreTudeckoro ¢ ¢exra
13 MaTtpu4HbIE IPOLECCHI B KICTKE Jlekrus
14 Pemenne 3aga4y Ha onpeenieHe aMHHOKUCIOTHOTO [IpakTukym
cocraBa OeJjKa 1Mo Ta0JHIle TEHETHYECKOTO KoJia
15 Pewenue 3agau. Cunres Bcex BunoB PHK Ha martpune | [Ipaktukym
JHK
16 Henenune knerku. Murtos Jlekmus
OrnpeneneHue no
17 Meii03 1 ero 3Ha4eHHe IS MOJIOBOTO pa3MHOXKeHns. | PHUCYHKY.
lamerorenes. OmnpeneneHne TEPMUHOB
= Pemenue 3ananuii Ha
18 ®a3sl Meiio3a. Konbprorarust 1 KpOCCHHTOBEP CIICHHAC 3,
YCTaHOBJICHUE
MOCJIeIOBATEILHOCTH, Ha
HAXO0XKJICHUE
COOTBETCTBHSA
19 Perienne 3a7a4 Ha onpejiesicHUE YUCIa XPOMOCOM U [pakTuKym
konnuectBa JIHK Ha pa3HbIx (azax MUTO3a U Mei03a
20 Pemenne 3a1a4 Ha onpezieNieHre YMCIa XPOMOCOM U [IpakTuxym
konmyectBa JIHK Ha pa3HbIx ¢azax MuTO3a U Meio3a
21 ITpomexyTOUHBII KOHTPOJIb IIpakTukym
Pa3znen 3. Opranusm kak ouosiorudeckas cucrema (11 yacon)
22 OO01ue 3aKOHOMEPHOCTH OHTOTEHE3a CocraBrneHue cxeM U
CPaBHUTENBHBIX TaOJIHII
23 3akoHOMepHOCTH U3MeHUnBoCTH. Kinaccudukanus CocraBneHne cxem H
MyTaIui CPaBHHUTENbHBIX TaOIHII
24 Pemenue 3agau: quruOpunHoe ckpemuBanue (moHoe | [IpakTuxym
Y HETIOJIHOE TOMHHUPOBAHUE, TPYIITHI KPOBH)
25 Pemenne 3a1a4 Ha clieniieHHOE HaclleIOBaHUE [IpakTukym
26 Pemenne 3a1a4y Ha TPYNITBI KPOBH [IpakTuxym
27 Pemenne KoMOMHIPOBAHHBIX TCHETHUECKHX 3a1a4 IIpakTrKym




28 Pemenrie koOMOMHUPOBAHHBIX '€HETUUECKUX 3314 [IpakTukym
29 Pemenne 3agaq Ha aHAIH3 POIOCIOBHBIX [IpakTukym
30 ®opMbI I3MEHINBOCTH. | eHOTHTTHYECKAs U CocraBneHue
(deHoTHITMYECKas! N3MEHYHUBOCTh CPaBHHUTENBHBIX TAOJIHII.
IIpomMexyTOUHBIN TECT Ha
HaXO0XKJIEHHEe
COOTBETCTBHUSA
31 Cenexnust pacTeHUH U )KUBOTHBIX. buorexHonorust u | Ilpaktukym
TeHeTHYECKask HHKCHEPHS.
32 Buonuka. [IpakTuxym
33 HToroBslii KOHTPOIIb Ilemaroruueckoe
HaOJroieHne
34 AHanm3 pe3yIbTaToB AHanm3 pe3ynbTaToB
TECTHPOBAHUSA
Ka.ﬂeﬂnapno — TEMATHYECCKOC IINIAHUPOBAHUE
11 xknace
Ne Hara Tema ®opma 3aHATHS

1. Hexknerounsie popmbI KU3HH IIpaktuxym CocraBienue
cxeM
2. Meps! IpoQUIAKTUKN PaCIPOCTPAHEHUS BUPYCHBIX IpakTukym
3a00JIeBaHMIA. Pewenne KUM
3. [IpokapuoTHI. CocraBiieHue
CPaBHUTENBHBIX TAOJIHII
4. Meps! IpoQHUIaKTHKH PACIPOCTPAHEHUS [MpakTuxym
OakTepuanbHBIX 3a00seBannil. I [pakTnyeckas pabora:
«Pemenne 3agad mo treme OaKTepUN
5. Oco0eHHOCTH CTPOEHHSI M SBOJIIOLINS PACTUTEIBHBIX [Mpaktukym CocraBneHue
TKaHeu CXeM
6. OC0OEHHOCTH CTPOCHWSI M SBOJIIOITUS KOPHS [Ipaxtukym CoctaBieHue
cxXeMm
1. Crpoenue nobdera. Bunonsmenenus nooera. [Tpaktukym CocraBneHue
cxeM
8. Ctpoenue cTedmst OJHOJOMBHBIX U ABYIOIBHBIX CocraBnenue
pacreHuit CPaBHUTENBHBIX TAOJIHII
9. OcobenHocTy cTpoeHus JucTa. BugonzmeneHus Jlexkuusi ¢ aneMeHTaMu
JIUCTA. IBPUCTHUIECKON Oecembl
10. OBOJIONNS TaMETO(PHUTHOTO U CIOPOGUTHOTO CocraBneHue
MOKOJICHHH. CPaBHUTENBHBIX TAOJHII
11. Pemenne 3amau mo teme «DBOMIOLUS TaMeTO(QUTHOTO IpakTukym

U crIopo(UTHOTO TOKOJICHUID




12. OBOIOMS T€HEPATUBHBIX OPraHoB. [TpakTuKym

13. OBOoIONHA MOJIOBOTO MPOLECCa Y PACTEHUI. IIpakTukym

14. OBONIONHNA KU3HEHHBIX [TUKJIOB. [IpakTukym

15. [IpoMexyTOUHBIH KOHTPOJIb IpakTukym

16. OBOJIONMS TOKPOBOB OECIIO3BOHOYHBIX U ITpakTuKym
[I03BOHOYHBIX )KUBOTHBIX

17. DBOIONHS OTIOPHO-IBUTATEIHHOTO anapara IIpakTukym
0eCr03BOHOYHBIX M MO3BOHOYHBIX )KUBOTHBIX

18. OBOJIIOLUS TUIIEBAPUTENBHON CUCTEMBI [IpakTukym
0eCTrI03BOHOYHBIX M TO3BOHOYHBIX )KUBOTHBIX

19. OBOIONNS CUCTEMBI OPTaHOB JIBIXaHUS [MpakTukym
0eCr03BOHOYHBIX M O3BOHOYHBIX KUBOTHBIX

20. OBOIONMA KPOBEHOCHOH CHCTEMBI O€CIIO3BOHOYHBIX ITpakTuKym
Y TIO3BOHOYHBIX YKMBOTHBIX

21. OBoONNs HEPBHOM CHCTEMBI O€CITO3BOHOYHBIX U IIpakTukym
MO3BOHOYHBIX )KUBOTHBIX

22. DBOJIOIMS OPTaHOB YYBCTB OECIIO3BOHOYHBIX U ITpakTukym
MMO3BOHOYHBIX KHUBOTHBIX

23. DBOJIIOLMS BBIIEIUTEIHLHON CUCTEMBI [pakTuKym
0€Cr03BOHOYHBIX M O3BOHOYHBIX KUBOTHBIX

24, OBOJIIOLUS PENPOSYKTUBHOM CUCTEMBI [IpakTukym
0€CI03BOHOYHBIX U TIO3BOHOYHBIX KHBOTHBIX

25. OO6muit 0630p oprann3mMa JenoBeKa. [pakTukym

26. Cuctembl OPraHoB U UX 0COOEHHOCTU CTPOCHHUS. [IpakTukym

27. CuctemMbl OPraHOB U UX 0COOCHHOCTU CTPOCHHS. [MpakTuKym

28. Cucrembl OPraHoB U UX 0COOEHHOCTU CTPOCHHUS. [pakTuKym

29. [TpakTudeckas paboTa no teme: « Uenosek» IIpakTukym

30. IIpakTuueckas padota no teme: « YenoBek» [pakTuKym

31. HToroBslii KOHTPOIIb Ilemaroruueckoe

HaO/I01eHne
32. AHanum3 pe3yabTaToB AHanus pe3ynbTaToB
TECTUPOBAHMUS
33. Pemenne KM IpakTuKym
34. Pemenne KUM IpakTukym

Tembl MUHH-TIPOEKTOB:

1. YUepTsl NPUMHUTHBHOCTH M IPOTPECCUBHOCTH BErETATUBHBIX OPraHOB y PACTEHUM pas3HBIX

OTACIIOB.

2. YepTbl NPUMHUTUBHOCTH U MPOTPECCUBHOCTH TEHEPATHUBHBIX OPraHOB y PpAcCTeHUH pa3HBIX

OT/IEJIOB.

3. BO3HUMKHOBEHME BUJIOM3MEHEHUIN BET€TATUBHBIX OPraHOB Y PACTEHHI B ITPOLIECCE IBOJIOIUU.
4. buosornyeckoe 3Ha4eHUE pazHOCnopoBocTU. [IpenmyiecTBa ceMsaH MOKPHITOCEMEHHBIX.

5. CwmeHa siiepHbIX a3 B IIUKJIaX Pa3BUTHs paCTEHUI pa3HbBIX OTJIEJIOB.




DBOJIIOLMS )KM3HEHHBIX IIUKJIOB Y PACTCHUIA.

CxoacTBa U pa3nuuus raMeTo(UTOB CITIOPOBBIX PACTEHUH U UX DBOJIOINMOHHOE 3HAYEHHE.
B3anmoCBs3b 3BOJIIOLIMHA KPOBEHOCHOM U BBIJEIUTEIBHON CUCTEM.

B3anmocCBs3b 3BOIIOIMHA KPOBEHOCHOM U JIIXaTEIBHON CUCTEM.

10. B3auMoCBA3b CTPOCHUSI KPOBEHOCHON CUCTEMBI )KMBOTHBIX M X MOJABUKHOCTH.

11.  OcoOEHHOCTH CTPOCHUS CUCTEM OPTaHOB JKUBOTHBIX B CBSI3M C BBIXOJIOM Ha CYIITY.

12.  OcoOeHHOCTH CTPOCHUSI CUCTEM OPraHOB BOJIHBIX KUBOTHBIX.

13.  TIpucnocobneHus KMBOTHBIX Pa3HBIX KJIACCOB K BO3AYITHOMY 00pa3y *KHU3HHU.

14. B3auMOCBs3b CTPOEHUS MUIIEBAPUTEIBHOW CUCTEMBI CO CTIOCOOOM NMUTAHUS U TIEpEeBapHUBAHUEM
Y 1A Y )KUBOTHBIX.

15.  B3auMoCBsA3b CTPOEHHUSI CUCTEM OPIaHOB KUBOTHBIX U TEMIIEPATyphl UX TeJa.

16. CpaBHeHHE JIAHIIETHUKA C OECTIO3BOHOYHBIMHU M TIO3BOHOYHBIMH KUBOTHBIMH.

17.  CpaBHHTEINIbHAS XapaKTEPUCTUKA OCOOEHHOCTEHW CTPOSHUSI HACEKOMBIX M MIIEKOTTUTAIOIINX.
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