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1.Ilnanupyembie pe3yabTaThl OCBOEHHS Y4eOHOro npeamera «buosorus»

JINYHOCTHBIMHU pe3yJibTaTaMH 00y4YeHHs 001Iel OHOJIOTHH B cTapiiel NpoUIbHON MIKOJIE SIBISIOTCS:

. pa3BHUTHE NO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH yJanuxcs;

. yOEXKICHHOCTh B BO3MOXKHOCTH TTO3HAHMSI IIPHPOJIbI, B HEOOXOUMOCTH Pa3yMHOTO HCITOJIb30BAHUS JIOCTH)KCHUN HAYKH H
HAHO TEXHOJIOTHMI JUIS JaJIbHEHUIIIETO Pa3BUTH YEIOBEYCCKOr0 0OIECTBa,

. yBa)KCHHE K TBOPIIAM HAYKU M TEXHUKH, OTHOIIECHUE K OMOJIOTHH KaK K 3JIEMEHTY OOIIEYeIOBEUeCKON KYJIbTYPHI;

. CaMOCTOSITCIIBHOCTh B PUOOPETEHUH HOBBIX 3HAHWH U MPAKTHUECKUX YMEHUI;

. TOTOBHOCTh K OOOCHOBAaHHOMY BBIOOpPY JKHM3HCHHOIO IIYyTH B COOTBETCTBHH C COOCTBEHHBIMM HWHTEpPECaMu U
BO3MOKHOCTSIMU;

. MOTHBAIHS 00pa30BaTEIIBHON IEATEeILHOCTH IIIKOJLHUKOB HA OCHOBE JINYHOCTHO-OPHUEHTUPOBAHHOTO IMOAX0/1a;

. (hopMHpOBaHNE IICHHOCTHBIX OTHOIIICHHUH JPYT K APYTY, K YUYUTEIIO, K aBTOpaM OTKPBITHI U N300PETCHHMI, K PE3yJIbTaTaM
0o0yueHus

MeTanpeaMeTHbIMU pPe3yJibTaTaMi 00y4eHUs OMOJIOTHH B cTapuiel Npo(UiIbHOM IKOJIE SBIISIOTCS:

. MPUOOPETEHNE U 3aKPETIeHHE HAaBBIKOB 3 ()EKTUBHOTO MOJYyUYEHUS U OCBOCHHUS y4eOHOTO MaTepuala ¢ UCIOIb30BAHUEM
y4eOHOM IuTepaTyphl (YICOHUKOB M IOCOOMI), HA JICKIHMAX, CECMUHAPCKUX U MPAKTUICCKUX 3aHATHSIX;

. OBJIQJICHUE HABBIKAMU CaMOCTOSITEJIBHOTO TPUOOPETCHUsS] HOBBIX 3HAHWM, OpraHM3allud Y4eOHOU JeATEeITbHOCTH,
[IOCTAHOBKM LIEJIEH, IUIAHUPOBAHUSA, CAMOKOHTPOJISI M OLEHKH pPE3yJbTATOB CBOEU JEATEIIBHOCTH, YMEHUSIMHU IPEABUICTH
BO3MOYKHBIE PE3YJIbTAaThl CBOUX JACHCTBUN;

. MTOHUMAaHHE Pa3TNIHN MEXKTY aTbTEPHATUBHBIMHU (haKTaMHU U THIIOTE3aMH VISl UX 0OBSICHEHUS, TECOPETUICCKUMH MOJICIISIMHU
U peIbHBIMU OOBEKTAMH, OBJIAJICHUEC YHUBEPCAIBHBIMU YYCOHBIMU JICUCTBUSAMHM Ha TMPUMEpax THUIOTE3 Il OOBICHEHUS
M3BECTHBIX (DAKTOB M IKCIEPUMEHTAILHON MPOBEPKHU BBIABUTAEMBIX THIOTE3, Pa3pad0TKU TEOPETUYECKUX MOJIeNIeH MPOIeCCOB
WU SIBJICHUM;

. dbopMupoBaHWEe YMEHUW BOCHPHHHMATh, MepepadaThiBaTh W MPEABSIBIATh HHGOPMAIMIO B CJIOBECHOW, OOpa3HOM,
CUMBOJIMYECKOW (popMax, aHAIM3MPOBATh W TepepadaThiBaTh MOJYYCHHYIO MH(POPMAIIUIO B COOTBETCTBHH C ITOCTaBJICHHBIMH
3aJlayaMy, BBIJCISITH OCHOBHOE COZCp)KaHWE MPOYUTAHHOTO TEKCTa, HAXOAWTh B HEM OTBETHI Ha TOCTABJICHHBIE BOIPOCHI U
U3JIaraTh €ro;



* HpI/IO6p€TeHI/Ie OIIbITa CaMOCTOATCIBHOI'O IIOMCKA, aHalIn3a H 0T6opa I/IH(i)OpMaHI/II/I C HCIIOJB30BaHHUCM PA3JIUMYHBIX
HNCTOYHHNKOB U HOBBIX I/IH(bOpMaHI/IOHHBIX TEXHOJIOT UM AJI1 pCIICHUS ITIO3HABATCIIbHBIX 3a/1a4;

. Pa3BUTHC MOHOJIOTHYECKON U ,I[I/IaJIOFI/I‘ICCKOﬁ peUn, YMCHHA BbIpaKaTb CBOU MBICIIN H CITOCOOHOCTH BBICIIYIIINBATb
CO6€C€I[HHK8,, IIOHUMATDh CI'0 TOUKY 3PCHUA, IIPU3HABATH ITPABO APYTOr'o YCJI0BCKA HA HHOC aPI'YMCHTUPOBAHHOC MHCHHUC,

. OCBOCHHC IIPUCMOB I[GﬁCTBHﬁ B HCCTAHAAPTHBIX CUTYallUAX, OBJIAACHHUC 9BPUCTHYICCKHUMHU MCTOAaMU PCIICHUA HpO6HCM;

. q)OpMI/IpOBaHI/Ie YMeHI/Iﬁ pa6OTaTI) B I'PYIIIIC C BBIIIOJJHCHUCM PA3JIMIHBIX COLUAJIbHBIX pOJIGI?I, MNpeaACTAaBJATL U OTCTANBATDH

CBOM B3IJIAAAbI U Y6C)KI[€HI/I}I, BCCTHU NUCKYCCHIO.

IIpeaMeTHbIE pe3yJIbTAThI YIITYOJICHHOTO U3YUYEHUS O0IIei OMOJIOrHH B CTapIIMX KJIACCaxX MIKOJIbI TPEICTABIICHbI B COICPKAHUU
Kypca mo TemaM. JIOCTHKEHHE JIMYHOCTHBIX pPE3yJlbTaTOB OIEHUBAETCI HA KayeCTBEHHOM YpoBHE (0€3 OTMETOK).
CdhopMupoBaHHOCTH METANIPEAMETHBIX U MPEIMETHBIX YMEHU I OLICHUBAETCA B OaJlIax Mo pe3yJbTaTaM TEKYIIeTo, TeMaTUHYECKOTro
Y UTOTOBOTO KOHTPOJISI, @ TAKXKE MO PE3YJIbTaTaM BBIMOJIHEHUS J1a00PATOPHBIX U MPAKTUYECKUX padoT.

BoinyckHMK Ha yriiy0JIeHHOM YPOBHE HAYYMTCH:

- pacno3HaBaTh U OMKCHIBATH OCHOBHBIE YAaCTH M OPTaHOU Bl KJIETKU, OPraHbl U CUCTEMbI OPTAaHOB YeJIOBEKa, OPTaHbI
I[BETKOBOT'O PACTEHUSI, OPTAHbI U CUCTEMbI OPraHOB >KMBOTHBIX, PACTEHUS PAa3HBIX OTIETIOB, YKUBOTHBIX OTJEIBHBIX THUIIOB U
KJIACCOB;
- CpaBHUBaTh OMOJOTUYECKHE OOBEKTHI (KJIETKH, TKAaHW, OPraHbl M CHCTEMbl OPraHOB, OPTaHU3MBI, MPEICTaBUTENICH
OTIIETBHBIX CHCTEMAaTUYECKHUX TPYII) U JIeJIaTh BEIBOIBI HA OCHOBE CPAaBHCHHSI,
- ONpEeNeNsATh MPUHAIICHKHOCTH OUOTOTHYECKUX O0OBEKTOB K OMPENEIEHHON CUCTEMaTHIECKOM rpyre (Kiaccudukanus);
- OIICHUBATHh POJb OHOJIOTMYECKHX OTKPBHITUH M COBPEMEHHBIX HCCICAOBAHWN B pPa3BUTHM HAYKHM W B TMPAKTHYECKOU
JIEATEIILHOCTH JIFO/ICH;
- OIICHWBATH POJH OMOJOTHU B (OPMHUPOBAHWUU COBPEMEHHOW HAyYHOW KapTHHBI MHpA, TMPOTHO3UPOBATH IMEPCIEKTHBBI
pa3BUTHS OUOJIOTUH;

- YCTAHABJIMBATL M XAPAKTCPHU30BATH CBsA3b OCHOBOIIOJIAratOIIUX OMOJIOTUYECKUX TMOHITUH (I(J'ICTKa, OpraHus3M, BHI,

sKOocucTeMa, brocdepa) C OCHOBOMOJIATAIOIIUMHU MOHATUSMHU JIPYTUX €CTECTBEHHBIX HAYK;



- 00OCHOBBIBATh CUCTEMY B3TJISI/IOB Ha )KUBYIO MPUPOY U MECTO B HEH UesioBeKa, MPUMEHSIsE OMOJIOTHYECKHE TEOPUH, YUCHHS,
3aKOHBI, 3aKOHOMEPHOCTH, IIOHUMATh TPAHUIIBl KX TPUMEHUMOCTH; - TPOBOJIUTH YU€OHO-UCCIIEIOBATEIIBCKYIO AEATEIbHOCTD
10 OMOJIOTHH: BBIIBUTATh THUIIOTE3bI, IUIAHUPOBATH PabOTy, OTOMpaTh U MpeoOpa3oBBIBATh HEOOXOAMMYIO HHGOpPMAIIUIO,
MPOBOJIUTh AKCIEPUMEHTHI, MHTEPIPETUPOBATH PE3YJIbTATHI, JI€JIATh BBIBOJBI HA OCHOBE MOJIYYEHHBIX pPE3YyJIbTATOB; -
BBIABJISITh U OOOCHOBBIBATH CYIIIECTBEHHbIE OCOOCHHOCTU Pa3HBIX YPOBHEW OpraHU3alluy >KU3HU; - YCTAaHABIMBAaTh CBS3b
CTpOCHHS U (DYHKIIUHA OCHOBHBIX OMOJIOTMYECKUX MAaKPOMOJIEKYJI, UX POJIb B MPOIeccax KICTOYHOTO MeTaboIu3Ma;

- pematb 3ada4yd Ha ompeaeneHue mnocienoBarenbHocT HykieotunoB JIHK m mPHK (MPHK), antukomonos TPHK,
MOCJIETIOBATEILHOCTH aMUHOKHCIIOT B MOJICKYJie Oeka, IPUMEHSS 3HAHUS O PEAKIIUAX MATPUIHOTO CUHTE3a, TCHETHIECKOM
KOJI€, IPUHINIE KOMIUIEMEHTAPHOCTH;

- JlenaTh BBIBOALI 00 HM3MEHEHHUAX, KOTOpHIE IMPOM30MIYT B IIpOIleCcCaX MATPUYHOIO CHHTE3a B CiIydyae H3MCHEHUS
nocieioBaTeabHOCTH HyKIeoTua0B JIHK;

- CcpaBHUBATH (Da3bl JeJCHUS KIETKH; PeIllaTh 3a/1aud Ha ONpPEeICHUE U CPAaBHEHHUE KOJIMUECTBA F€HETUUECKOTO MaTepuaia
(xpomocom u JIHK) B kj1eTkax MHOTOKJIETOYHBIX OPTaHU3MOB B Pa3HBIX (ha3ax KICTOUHOTO ITUKJIIA;

- BBISIBIISITh CYIIECCTBEHHBIC NMPU3HAKU CTPOCHHUS KIIETOK OPraHM3MOB Pa3HbIX ILAPCTB KUBOW IPHUPOJIbI, YCTAHABIWUBATH
B3aMMOCBSI3b CTPOCHUS U (DYHKIIUN YacTel U OpPraHOUI0B KIICTKU;

- 00OCHOBBIBATh B3aMMOCBSI3b IUIACTUUECKOTO M DHEPreTUYECKOr0 OOMEHOB; CpPaBHMBATh MPOIIECCHI IJIACTUYECKOTO U
DHEPIreTUICCKOr0 OOMEHOB, MPOUCXOAAIINX B KIIETKaX )KMUBBIX OPTaHU3MOB;

- ONPEIEIIATh KOJIUYECTBO XPOMOCOM B KJIETKAX PACTEHHM OCHOBHBIX OTJICJIOB HA PA3HBIX dTaIax >KU3HEHHOIO 1IUKJIA;

- peliaTh TEHETHMYECKHE 3aJayd Ha JUTMOPUAHOE CKpEIlMBaHUE, CILEIUICHHOE (B TOM YHCJE CIEIJIEHHOE C IOJIOM)
HACJICJIOBAaHHUE, AHAJIU3UPYIONIEEC CKPEIIMBAHUE, MPUMEHSS 3aKOHBI HACJIEACTBEHHOCTH M 3aKOHOMEPHOCTH CLEIIJIEHHOTO
HacJeq0BaHus;

- packpbIBaTh NMPUYMHBI HACJIEACTBEHHBIX 3a00JICBAaHUM, apryMEHTHPOBATh HEOOXOIUMOCTh MEpP MPEIyNPEKACHUS TaKUX
3a00JI€BaHMI;

- CpaBHHUBATh pa3HbIC CIIOCOOBI PA3MHOKECHHS OPraHU3MOB;

- XapaKTCPpHU30BaTb OCHOBHBLIC 3TAllbl OHTOI'CHE3a OPraHu3MOB,



- BBIABJIATH IIPUYHHBI U CYIICCTBCHHLIC IIPU3HAKU MOI[I/I(bI/IKaLII/IOHHOI\/’I 141 MyTaHI/IOHHOﬁ HN3MCHYHNBOCTH, 00OCHOBEIBATh POJb
N3MCHYNBOCTH B €CTCCTBECHHOM UM NCKYCCTBCHHOM 0T6ope;
- 00OCHOBBLIBATH 3HAUYCHHE pasHbIX MCETOAOB CCJIICKIIMU B CO3JaHUHU COPTOB paCTCHHﬁ, Imopoa KMBOTHBIX W IITAMMOB

MUKpPOOPTaHU3MOB;

00OCHOBEIBAThH IMPHUYHUHBI N3SMCHSACMOCTHU U MHOFOO6paBI/I$I BHIOB, IPUMCHSA CUHTCTUICCKYIO TCOPUIO 9BOJIIOIIUM

XApaKTCPU30BATH ITOIIYJ WO KaK CAUHUITY 9BOJIOLNNHA, BUI KaK CUCTCMATUYCCKYIO KATCIOPHUIO U KAK PC3YIILTAT 3BOJIIOITUH

YCTaHABIIMBATh CBSI3b CTPYKTYPBI U CBOMCTB 3KOCUCTEMBI;

COCTaBIIATh CXEMbI IIEPEHOCA BEIECTB M JHEPIrUU B JKOCHUCTEME (CETH IMUTAHMS), MPOrHO3UPOBATh UX H3MEHEHHUS B
3aBHCHMOCTH OT U3MEHEHHS (PaKTOPOB CPE/IbL;

- apryMEHTHPOBaTh COOCTBCHHYIO IMO3MIIMIO IO OTHOIICHHIO K SKOJOTHYSCKHM IpOOJIEeMaM M IOBEJICHUIO B IPHPOJTHOU
cperne;

- 000CHOBBIBATh HEOOXOJUMOCTh YCTOMYMBOTO Pa3BUTHS KaK YCIOBHUS COXpaHEHUsI OMOC(EphI; - OIICHUBATH MTPAKTUIESCKOE U
ATHUYECKOE 3HAYCHHE COBPEMCHHBIX HCCJICJIOBAHUN B OHMOJIOTHH, METUITMHE, SKOJOTMH, OMOTEXHOJOTHH; OOOCHOBBIBATH
COOCTBEHHYIO OILICHKY;

- BBISABIIATH B TEKCTE OMOJOTMYCCKOTO COJIEPKaHUSA IPOOIEMY U apIYMEHTUPOBAHHO €€ OOBSICHSTH;

— TPOBOAMTH CAMOCTOSTEIBHBIA MOMCK OMOJOTMYecKOW WH(GOPMAIMU: HAXOIUTh B TEKCTE y4eOHMKA W JOMOJHUTEIBHON
JUTEPATYPhl OTIUYUTEIIbHBIC NMPU3HAKUA OCHOBHBIX CHCTEMATHUYCCKHMX T'PYII, B OMOJIOTMYECKUX CJIOBAPSAX M CIIPABOYHHKAX
3HaYCHHUS OWOJIOTHYECKUX TCPMHHOB, B Pa3IMYHBIX HCTOYHMKAX HEOOXOJMMYI0 HH(POPMAIIMIO O JKHMBBIX OpraHu3Max,

OMOJIOTHUYECKUX IpoLEeccax U 00BbEKTax (B TOM YHUCIIE C UCIIOJIb30BAHUEM MH(DOPMALITMOHHBIX TEXHOJIOTHH)
- TMPEACTABISATh OMOJIOTMYECKYIO0 MH(OPMAIMIO B BUJI€ TEKCTA, TAOIHIIBI, CXEMBbI, TpaduKa, TuarpaMMbl U J€J1aTh BHIBOJbI HA

OCHOBAaHHWH TPEJCTABICHHBIX JaHHBIX; MPeoOpa3oBbIBaTh Ipaduk, TabIUIly, TUarpaMMmy, CXeMy B TEKCT OMOJIOTUYECKOTO

COJIep KaHUSI.

BrinycKkHMK HA yriiy0JI€HHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYMTBHCH:
® OpraHu30BbIBATh U MPOBOAUTH UHAUBUAYAIBHYIO UCCIEAOBATENbCKYIO NEATEIbHOCTh O OMOJIOrHH (WM pa3padaThiBaTh

WHJUBUyAJIbHBIA TPOEKT): BBIABUTATh TUIOTE3bl, IUIAHUPOBATH PabOTy, oTOMpaTh M MpeoOpa3oBbIBATH HEOOXOAUMYIO



uH(POPMALIMIO, TPOBOJIUTH SKCIEPUMEHTHI, UHTEPIPETUPOBATH PE3YNbTAThl, JAENaTh BBHIBOABI HA OCHOBE IOJTYYECHHBIX
PE3yNbTaTOB, NPEACTABIIATH IIPOLYKT CBOMX UCCIIEIOBaHUM;

® [IPOTHO3UPOBATH MOCIEACTBUS COOCTBEHHBIX UCCIEJOBAHUM C yUETOM 3THUYECKHX HOPM M 3KOJOTMYECKUX TPeOOBaHMIA;

® BBIJICIATH CYIIECTBEHHBIE OCOOCHHOCTH J>KM3HEHHBIX LHUKIOB TMPEACTABUTENCH pa3HbIX OTAEJIOB PACTCHUN W THIIOB
’KUBOTHBIX; N300pakaTh LUKIJIbI PA3BUTHS B BUAE CXEM;

® AHANU3WPOBATh M HCIOJIb30BaTh B PEIICHUM YYEOHBIX M HCCIIEIOBATENbCKUX 3aJad HH(OpPMAIMIO O COBPEMEHHBIX
UCCIIEIOBAHUSAX B OMOJIOIMH, MEAUIIMHE U SKOJIOTUY;

® ApryMEHTHUpPOBaTh HEOOXOAMMOCTh CHHTE3a €CTECTBEHHO-HAyYHOTO M COLUMOTYMAaHHUTApHOIO 3HAHUS B JIOXY
MH(GOPMALMOHHON [IUBUIIM3AIINH;

® MOJEJIMPOBATh U3MEHEHUE YKOCUCTEM TOJI BIMSIHUEM Pa3INUHbIX TPyl (PaKTOPOB OKPYXKAIOUIEH cpeabl;

® BBIBILITH B IIPOLIECCE HCCIIEIOBATENBCKON NEATEIBHOCTH ITOCIEACTBHAS AHTPONOTEHHOIO BO3JEUCTBHS HA SKOCHUCTEMBI
CBOET0 PErnoHa, Npeajiarath crnocoObl CHUKEHHUS! aHTPOIIOTE€HHOTO BO3/IEUCTBUS HA SKOCHCTEMBI;

® JCIOJIb30BaTh MPUOOPETEHHBIE KOMIIETEHIIUN B MPAKTHYECKOW IESITEIbHOCTU U TIOBCEHEBHOM KU3HU Il MPUOOPETEHUS

OTIBITA JIESITEILHOCTH, MPEIIIECTBYIOIEH MPOoheCCUOHAIBHOM, B OCHOBE KOTOPOM JICKUT OMOJIOTHS KaK Y4eOHBIN IpeAMET.

2. Conepxanue Kypca «[IpakTukym pemeHus 3a1a4 mo oo1eii 6Mo10rnm»

10 kaacce

PA3JIEJI 1. BUOJIOTUSA KAK HAYKA. METOZAbI HAYYHOI'O IIO3HAHUA

[ToBTOpEeHUE M cucTeMaTh3alus MaTepuansa O JTOCTHIXKEHUSIX OMOJIOTMH, METOJlax MCCIEJOBaHUsA, POJM YYCHBIX B
MO3HAHUU OKPYXKAIOMIET0 MHpa, 00 OO0mUX TpU3HAKaX OMOJIOTMYECKHX CHUCTEM, OCHOBHBIX YPOBHSX OpPTaHHU3AIUU
KUBOW  TPHUPOABI, O pOJM  OWOJOTHMYECKUX  TEOpUH, wuiel, Tunores B (OPMUPOBAHUU COBPEMEHHOUN
€CTECTBEHHOHAYYHOU KapTHUHBI Mupa. Oco0oe BHUMaHUE Y/IEJICHO 3aIaHUSIM, B KOTOPBIX TPEOYETCs ONPEIEUTh 00J1aCTh
OMOJIOTHH, HW3YYaIIIYI0 MEXKBHUIOBBIE OTHOIICHUS (IKOJIOTHS), METOJl T€HETUKHU YEJIOBEKa, C IMOMOIIbI KOTOPOTO



YCTAaHABJIMBACTCA XapaKTCp HACICOOBAHUA IIPHU3HAKOB (FGHG&HOFHHCCKHﬁ); METOO, I/ICl'[OJ'IB?;yeMHﬁ B I'€CHCTHUKE 14
OIpCACICHNA TCHOMHBIX MYTaHHﬁ.

PA3JIEJI 2. KIIETKA KAK BUOJIOT'HYECKAA CUCTEMA

HOBTOpeHI/Ie H CHUCTCMAaTH3alug Marcpuajlia O CTpOCHHUH H (bYHKHI/IHX KJIICTKH, €€ XUMHUYECKOMN opraHu3ann, rcic 1
IT'€HCTHUYCCKOM KOJC, MCTa6OHI/I3Me, MHOFOO6paSI/II/I KJICTOK, UX ACJIICHUH, YMCHHA YCTAHABJIMBATL B3AUMOCBA3b CTPOCHM A
151 (1)YHKHI/II>1 OpraHonaOB KIICTKH, YMCHHA pPaACIIO3HABATb H CPABHHBATL KICTKH pPA3HBIX OPraHU3MOB, IIPOLCCCHI,
IMPOTCKAOINIUC B HUX.

Pab6ora ¢ PUCYHKaMM I10 OIIPCACIICHUIO OPIraHONAOB KICTKH, XPOMOCOMHOTI'O Ha60pa KJICTOK CHOpO(l)I/ITa u I‘aMeTO(bI/ITa
BOIIOpOCJ'ICfI, MXOB, IIAaIIOPOTHHKOB, I'OJJOCCMCHHBIX M IIBCTKOBBIX paCTCHHﬁ.

Peanuzanust HaciaeacTBeHHOM nHGopMalniuu. COBOKYIMHOCTh PeakiMii OMOJIOTHYECKOr0 CUHTE3a — IJIACTUYECKUN OOMEH, Win
aHabonu3M. Perynsius akTUBHOCTH T'€HOB MPOKAPHUOT; OMEPOH: OMEPOHBI MHAYIMOENIbHbIE U penpeccubenbHble. Perysius
AKTUBHOCTU T€HOB 3yKapuoT. CTpyKTypHasi 4acThb I'eHa. PeryisiTopHas 4acTh I'€Ha: IPOMOTOPBI, SHXAHCEPbl U HUHCYJISTOPHI.
[lepenaua HacnencTBeHHOUW MHMOpPMAIUU U3 SApa B IUTOILIA3MY; TPAHCKPUIILUS, TPAHCKPUIIIMOHHBIE (pakTopbl. CTpyKTypa
JIHK-cBs3biBaronux 6enkoB. [Iponieccunr PHK. Mexanu3m oGecrieuenus cunte3a 0elika; TPaHCISINS; €€ CYIIIHOCTh U MEXaHU3M,
ctadbmibHOCTh 1 PHK 1 KOHTpONB 3KCIIpeccuy reHoB.

DHepreTuueckuii 0OMeH — kaTabom3M. ABTOTPOGHBIN U reTepoTpodHBIN TUITHI OOMEeHa. AHA’POOHOE 1 a3pOOHOE pacHIerICHUE
opraHu4eckux MoJsiekys. [loAroToBUTENbHBIN 3Tam, poJib JIM30COM; HemodHoe (OeckucioponHoe) pacmierienue. [lomHoe
KHUCTIOPOTHOE OKUCIICHUE; JTOKATU3aIMs TPOIECCOB B MUTOXOHApHsIX. CONpsiKEHHUE PacIIeIIICHHS TJIFOKO3bI B KJIETKE C pacnajoM
u cunte3oM AT®. dorocunTes; cBeToBas ¢daza U 0OCOOCHHOCTH OpraHU3AlMKM TUJIAKOUJOB TPaH, IHEPreTUYecKas IEHHOCTb.
TemuoBas (aza oTocwHTE3a, TPOIIECCH], B HEH MPOTEKAIONIUE, MCIOJIb30BaHUE dHEPruu. Twmbl (POTOCMHTE3a W MCTOYHHKHU
BOJIOpOa JIJIsl 00pa30BaHUs OPraHMYECKUX MOJIEKYIT; PEaKIii CBETOBOM M TEMHOBOM (ha3bl (hOTOCHHTE3A.

Pa3mHoxeHue KiIeTOK. MUTOTHYECKUIA LMKI: MHTepda3za — Mepuoj MOJArOTOBKM KJIETKH K AesieHuto, penymiukanus JTHK.
Mexanu3m o0pa3oBaHMsI BEpeTeHa JACJICHUS U PACXOKIEHUS JOYEPHUX XPOMOCOM B aHada3ze. bruoiornueckoe 3HaueHNE MUTO3a
(Oecrmonioe pa3MHOKEHUE, POCT, BOCIIOJHEHUE KJIETOYHBIX MOTEPH B (PU3MOJOTUUECKUX M MATOJIOTHUYECKUX YCIOBUAX). Perymsius



JKN3HCHHOI'O MUKJIIAa KICTKHM MHOI'OKJICTOYHOIO OpraHu3ma. CDaKTOpBI pocTa. IlonsitTue o percHEpaluu. HapymeHI/I;I
HMHTCHCUBHOCTH KJICTOYHOI'O Pa3MHOKCHUS U 3a00JIeBaHMs YeJIOBEKA U JKMBOTHBIX.

[TomoBo€ pa3MHOXKEHHE paCTEHUI U )KUBOTHBIX; Ononornueckuid cMbic. ["ameTorenes. [lepuoap 06pa3oBaHus MOJTOBIX KIETOK:

pasMHOXeHue U pocT. [lepuon cozpeBanus (Metio3); mpodasza-1 u mporecchl, B Hell mpoucxosnme. buogornyeckoe 3HaueHue U
Ounonoruueckuii cMpici Merosa. Ilepuon popmMupoBaHMs MONOBBIX KIETOK; CYIIHOCTh U OCOOEHHOCTH TeueHusi. OcoOEHHOCTH
cuepMaroreHe3a M oBoreHeza. OceMEeHEHHE M OIUIOJOTBOpeHHE. MOHO- M NOJUCHEPMHUS; OHOJOrMYECKOe 3HAYEHUE.
OBOJIIOLIMOHHOE 3HAYEHUE TI0JIOBOTO Pa3MHOKECHHSL.

Pemenue 3aganuii Ha onpenenenue yncia xpomocoM u JJHK B pazubix azax nenenus. 3akpersieHue U OTpadOTKa MPaKTUIECKIX
YMEHUI U HABBIKOB C UCIIOJIb30BAHUEM CJIEIYIOLIUX BUIOB 3aJaHUI:

>  Onpezenenne BEpHOTO (HEBEPHOTO) CYKICHMUS;
>  3aJaHus C MHOXKECTBEHHBIM BBIOOPOM OTBETOB;
> OO0o0O01ieHne ¥ NPUMEHEHHE 3HAaHUM O KJIETOYHOM YpPOBHE OPraHM3alUd KU3HU (XPOMOCOMHBIM HabOp KJIETOK
IYKApUOT U Habopa XpoMOCOM);
> YCTaHOBJIEHHE MOCIIEI0BATENBHOCTH OMOJOTHYECKUX IPOIIECCOB (3Tambl (POTOCUHTE3A, OMOCUHTE3 OeiKa, U3BMEHEHUE
XPOMOCOM B Mei03€, COOBITHSI B MUTO3€);
> 3agaHue ¢ u300pakxeHueM OMOJIOTHYecKOro 00beKTa (KJIETKH, OPraHouI0B, a3 MUTO3a U MEH03a);
>  3anaHue Ha aHaiau3 Ouosnornyeckot uHgopmanuu; [J  PemieHue 3a1ad 1Mo HUTOJOTMM HAa MPUMEHEHHUE 3HAHUU B
HOBOW CUTYyallHH.

00pa30BaHMHM MOJIOBBIX KIETOK Y )KUBOTHBIX.

PA3JEJI 3. OPTAHU3M KAK BUOJIOTHUYECKAA CUCTEMA (10 YACOB)

Pa3MHO)XeHUE opranu3MoB. becnosioe u nojioBoe pa3MHOKEHNE PACTEHUN U )KUBOTHBIX.
®opMbI 6ecTIoNoro pa3MHOKEHHUS. BHOIOTHYEeCKHUi CMBICT M DIBOJIIOIMOHHOE 3HAYEHHE OECMoJoTO pa3MHOXKEHUs. DopMbl

IIOJIOBOTI'O IIpoLecca. buonornyeckuii CMbICI U 9BOJIFOIMOHHOC 3HAYCHHC I1O0JIOBOI'O Pa3MHOKCHHA.



NunuBuayanbHOE pa3BUTHE OpPraHuU3MOB (OHTOreHe3). Tumbl SIMIEKIETOK; MOJSIPHOCTh, PACIPEICNICHUE JKEITKa |
reHeTUYeCKuX JeTepMUHAHT. (OOOJOUYKM silla; AaKTUBALUSl OIUIOJIOTBOPEHHBIX SULEKIETOK K pa3BUTHI0. OCHOBHBIE
3aKOHOMEPHOCTH JApPOOJICHUS; TOTUIIOTEHTHOCTh OJIACTOMEPOB; OOpa3oBaHHWE OJHOCIOMHOTO 3apojbliia. [ acTpymisuus;
3aKOHOMEPHOCTH 00pa30BaHus JBYCIOMHOIO 3apO/IbIIIa. 3apOIbIIIEBhIC JIUCTKU U UX JalibHeNas 1uddepeHIIMpoBKa; TOMOJIOT U
3apoAbIIIEBbIX JUCTKOB. [lepBUUHBII opraHorenes3 (HeWpyssiius) U ganbHeimas qudepeHrpoBka TKaHe, OPraHoB U CHCTEM.
Perynsuust 5MOpHOHAILHOTO Pa3BUTHS; IETEPMUHALIUS U SMOPUOHANIbHAS UHIAYKIKA. [ eHeTHUeCKuit KOHTPOJIb pa3Butus. O01iue
3aKOHOMEPHOCTH OHTOI'€HE3a.
3aKOHOMEPHOCTHU HACJIEI0BAHUS IPU3HAKOB.

3akoHbl MeHiens. 3aKOH YUCTOThI TaMET U €ro LIUTOJIOTHYECKOEe 000CHOBaHUE. J(UrnOpuaHOE U MOJIUTHOPUAHOE CKPEIIUBAHHUE.
Pemenne 3amau Ha MOHOrMOpuAHOE CKpemuBaHue. Pemenuwe 3amad Ha IUrHOpHIHOE CKpelmuBaHue. Pemienue 3amad Ha
aHAJIN3HUPYIOIIEE CKPEIMBAHNE U HETIOJIHOE JOMUHUPOBAHUE.

XpoMOCOMHas1 Teopusl HacleaACcTBEHHOCTH. CILETUIEHHOE HAclelnoBaHUEe NPU3HAKOB. 3akoH 1. Moprana. IlonHoe u HemoyiHOE
CUEIUICHHE TE€HOB; PAaCCTOSHUE MEXKIy T'€HAMH, pPAaCIOJOKEHHBIMU B OJHOM XPOMOCOME; IF€HETUYECKUE KapThl XPOMOCOM.
I'eHeTnyeckoe ompezeneHue nona. I'eHeTHdeckas CTPyKTypa IOJIOBBIX XpoMocoM. HacienoBanue npH3HAKOB, CLHEIUIEHHBIX C
noyioM. I'eHeTnyeckne KapThl XpOMOCOM YeJIOBEeKa. XapaKTep HACIEAOBAHMS MPU3HAKOB y YelIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
aHOMaJIMM YeJIOBEKa U BhI3bIBacMble UMU 3a00s1eBaHMsl. Mepbl IpoUIaKTHKY HAaCIEeICTBEHHBIX 3a00eBaHuil yenoBeka. Pemenue
3a/1a4 Ha CLIETUICHHOE Haclel0BaHue. Pelenre 3a1au Ha HacJIeJOBAaHUE CLEIJIEHHOE € MTOJIOM.

B3aumozeiicTBue aienbHbIX (JIOMUHUPOBAHUE, HETMOJIHOE JTOMUHUPOBAHHUE, KOJOMHUHHUPOBAHUE M CBEPXJOMHUHUPOBAHUE) U
HeaJUIeNbHBIX (KOMILJIEMEHTAPHOCTh, SITUCTA3 U MOJIMMEPHSI) TEHOB B ONIpeieTIeHuH pu3HakoB. [Inefiorponus. DKkCpeccCuBHOCTh
Y IIEHETPAHTHOCTh I'eHa. Penenune 3a1a4 Ha B3aUMOJICVICTBUE TEHOB.

3aK0OHOMEPHOCTH U3MEHYHBOCTH.
OcHoBHBIE QOpMBbI U3MEHYMBOCTH. ['eHOTUNMUYEcKass U3MEeHYMBOCTh. MyTanuu. IlpuyuHbl U YacToTa MyTallMid; MyTareHHbIE

(dakTophl. DBOJIOLMOHHAS POJb MyTalMi; 3HAYECHUE MyTalud [Js MPAKTHUKUA CEJIbCKOr0 XO03AWCTBA U OMOTEXHOJOTHUHU.
Myrtarennbie ¢aktopsl. KoMOMHATHBHAS U3MEHYMBOCTh. ¥ POBHU BO3HMKHOBEHHMS Pa3JIMYHBIX KOMOMHAIIMN T€HOB U UX POJIb B
CO3/IaHHHU TE€HETUYECKOTO pa3HO00pas3us B Mpejeliax BIaa. IBOMIOIMOHHOE 3HaUeHuE KOMOUHATUBHOM H3MEHUNBOCTH.

deHoTUnMMUecKas, WM MOAU(PUKAIMOHHASA, MU3MEHYMBOCTh. CBoicTBa MOAM(UKAIMI: OMPENEICHHOCTh YCIOBUSMH CPEIbI,
HaIMpaBJICHHOCTh, TPYNIOBON  XapakTep, HeHaciaeayemMocTb. (CTaTUCTUYECKHE 3aKOHOMEPHOCTH  MOAM(PUKAIMOHHOMN



M3MEHYMBOCTU; BapUallMOHHBIA psiJ U BapualMOHHas KpuBas. HopMa peakuuy; 3aBUCMMOCTb OT TE€HOTHIIA. YIIpaBJICHUE
JTOMUHUPOBAHHUEM.

OcHoBbl cenekiuu. Co3iaHue Mmopos )KUBOTHBIX U COPTOB pacTeHuil. PazHooOpasue u nMpoayKTUBHOCTh KYJIbTYPHBIX PACTCHHIA.
Metonapl CeneKUUH PacTEHUN W KUBOTHBIX. BHOTEXHOJIOTHS M reHeThdeckas uHxkeHepus. Celnekuus MUKPOOPTaHU3MOB IS
[UIIEBOM MPOMBILUIEHHOCTH; ITOJIy4€HHE JIEKapCTBEHHBIX [IPENApaTOB, OMOJOTHYECKUX PETYIATOPOB, AMUHOKUCIIOT.

HpaKTI/ILIeCKaH 9aCTb — PCIICHUC I'CHCTHYCCKUX 3a/1a4 PA3JIMYHBIX THUIIOB!:

> JTUTHOPHUIHOE CKPEIIMBAHUC,

> HACJICIOBAaHUE MPU3HAKOB, CIEIUICHHBIX C I0JIOM;
> CILICIJICHHOE HACJICIOBAaHKUE ITPU3HAKOB;

> MIPOMEXKYTOUYHOE HACIICIOBAHUE;

> HACJIEIOBAHUE TPYIII KPOBHU;

> aHaJIN3 POJOCIIOBHBIX.

buonuka

Hcnonb30BaHne YEI0BEKOM B XO34MCTBEHHOU JAEATEIBHOCTH IIPUHLIAIIOB OPTaHU3aLMKU PACTEHUHN U )KUBOTHBIX. DPOPMBI )KMBOTO B
MPUPOJE U UX TPOMBIIIIEHHBIE aHATIOTH (CTPOUTENIbHBIE COOPYKEHHUS, MAILIMHBI, MEXaHU3MbI, IPUOOPHI U T. 1.).

11 kaace

PA3JEJI 1. HEKVIETOYHBIE ®OPMbI ’KU3HMU.

Bupycbl — BHYTPHUKJIETOUYHBIE MMAPA3UTHI HA TEHETUYECKOM ypoBHE. OTKpPBITHE BUPYCOB, MEXAHU3M B3aMMOJICHCTBUS BHpYycCa U
KJIETKW, UHQPEKIIMOHHBIN Tporiecc. Tumbl nmepegayn BUPYCOB. 3a0oJieBaHUSI >KMBOTHBIX M PACTCHHUH, BBI3BIBAEMBIE BUPYCAMH.
Bupycusbie 3a601eBanus, BcTpedaronmecs y uenoBeka; rpumni, renatut, CITNJI. baktepuodaru. [Tpoucxoxnenue BupycoB. Mepbl
podUIAKTUKHA PACIPOCTPaHEHUS BUPYCHBIX 3a00JIeBaHUH.

PA3JIEJI 2. ITPOKAPUOTHI.

CtpocHME ITUTOTUIa3Mbl OaKTEPUATBHON KJICTKH; JIOKAIH3aIKsa (PEpMEHTHBIX CHCTEM W OpTaHHU3aIus MeTaboIn3Ma y MpOKapHoT.
['enetnueckuit anmapat 0akTepHil; 0COOCHHOCTH peaanu3aluy HacaeaCcTBeHHON nHpopmarin. OCOOCHHOCTH KU3HEIEATEILHOCTH



Oaktepuii: aBTOTpoHBIC U reTepoTpodHbIe OaKkTepun; a’dpoOHBIC U aHA3POOHBIE MUKpPOOpraHu3Mbl. CiopooOpa3oBaHUE U €ro
Ouonoruueckoe 3HaueHue. PazMHOKeHHe; TOJIOBOM MpoLecC Y OaKTepuil; peKOMOUHAIIH.

PA3JIEJI 3. ATIEPHBIE OPI"TAHU3MBbI
1. JBOJIIOLHMS OPraHOB PACTEHUM

DBOJIOIUS — HayKa 00 HICTOPUUYECKOM Ipoliecce pa3BUTUS pUpoibl. CpaBHUTENbHAS AHATOMUS U MOP(OJIOTHS — HaNpaBJICHUE
UCCJIEI0BAHMS CTPOEHUSI OPraHU3MOB. MeTo/1 CpaBHEHHS.

BosnukHoBenne MHOTOKIIETOUHOCTHU. JuddepeHimpoBka KIeTok, 00pa3oBanue Tkanei. Kimaccudukaiys pacTuTeIbHbIX TKAHEH:
oOpasoBarelibHbIe, TOKPOBHBIE, OCHOBHBIE, MEXaHUYECKHE, MPOBOASININE, BhIIeTUTENbHbIE. OCOOEHHOCTH CTPOCHUS U (HYHKIIUNA
PAa3HBIX BUJIOB TKaHEW. DBOJIOIMS TKAHEH.

[Ipoucxoxaenne kopHsa. DyHKUIMM KOpHA. Buibl KOpHE#l: riaBHbIA, OOKOBBIC, NMPUAATOYHbIC. THUIBI KOPHEBBIX CHCTEM:
CTEp)KHEBAsl, MOYKOBAaTasl, BETBUCTAas. 30HBI KOPHS: JICJIICHUSA, PACTSIKCHUS, BCAChIBaHWS W TMPOBEACHUS. TKaHU KOpPHI.
AHaTOMUYECKOE CTPOCHUE KOPHS: MEPBUYHOE U BTOPUYHOE. BUIOM3MEHEHHS] KOPHEH B CBSI3U ¢ UX (YHKIMSAMU: 3aracaroliue,
BO3AYIIHbIE, KOPHU-TIOAIIOPKHU, XOAYJIbHBIE, [bIXaTEIbHbIE, IUCKOBUIHBIC, TayCTOPUHU, BTATUBAIOLIME, 3aKPEIUIAIOIINE,
OakTepualibHbIC KIIYO€HbKH, MUKOPHU3a. DBOJIIOIUS KOPHS.

Crpoenne nobera: credenb, MOYKH, JTUCThA, Y316l U MexA0y3nus. [lobern yaimHeHHbIe U YKOPOUYCHHbBIC. BUIbI yIJIMHEHHBIX
noOeroB: MPSIMOCTOSIUME, CTEIONIUECs, TMOJI3yyue, Bblomuecs. BerBieHue mo Oera: JUXOTOMHUYECKOE, IUXOIOJAHAIIBHOE,
MOHOTNOANAILHOE, CUMITOIUATIBHOE, JIOKHOAMXOTOMUYECKoe. Bunon3sMeHeHus: moOeroB: KOpHEBUILE, KITyOCeHb, KITyOHETYKOBHIIA,
JYKOBHIIA, CTOJIOHBI, KOJIFOUKH.

Oynkiuu cTedss. OcoOOEHHOCTH CTPOSHHUs CTEONsl Y pa3HBIX OTNIETIOB CHOPOBBIX pacTeHuil. CTpoeHue cTebisi MHOTOJIETHETO
JpEeBECHOTO XBOWHOTO pacteHusi. CtpoeHue cTebsis OIHOAOIBLHOTO TPABSHHUCTOrO pacTteHus. CTpoeHue cTelis IBYAOJIbHBIX
TPaBSHUCTHIX pacTeHuid. CTpoeHue cTebss IpeBEeCHOTO pacTeHus. [lepBUdHOE CTpOCHUE NBYAOJIBHBIX PACTEHUMN: IEHTPATHHBIN
OCEBOW IWJIMHJP, TIEPBUYHAS KOPA, MEPBUYHAS MMOKPOBHAS TKaHb. BTOpHYHOE CTPOCHUE MHOTOJETHUX JBYAOJBHBIX PACTEHUN:
CepAIeBUHA, KCHUJIeMa, KaMOUi, BTOpUYHAs KOpa, BTOPUYHAS U TPETUIHAS ITOKPOBHAS TKAHb.



[Ipoucxoxnenue nucra. Oynkiuu aucta. OCOOEHHOCTH CTPOEHUS JIMCTHEB y Pa3HbIX OTIEJIOB pacTeHWil. BHemiHee cTpoeHue
JUCTA: JTUCTOBAs IJIACTUHKA, JINCTOBOE BIIATaJIUIIE, YEPEIIOK U MPUIMCTHUKU. DOPMBI JIMCTHEB: CIOKHBIE U MPOCTHIC JIUCThA,
nenbHble W paccedyeHHble. Dopma nHcTOBOM TUtacTMHKU. DopMa Kpas JUCTOBOWM IIACTUHKU. JKUIIKOBaHHWE JIMCTHEB.
JIucTopacnoyioKeHUe: 04epeTHOE WM COUPAIBHOE, CYIPOTUBHOE, MyTOBYATOE. AHATOMHYECKOE CTPOEHUE JIUCTA: SIUIAEPMHUC,
Me30(pIIIT U COCYy MUCTOBOJOKHHUCTBIM My4oK. TkaHuW nucta. BUIOM3MEHEHHS JHCTHEB: YEIIyd, KOJIOYKH, YCHUKH, JIOBUHE
anrmnaparsbl.

Crniopa. PaBHOCTIOPOBOCTB, M30CTIOpHI. Pa3HOCIOPOBOCTB: Meracrnopa ¥ MHKPOCIOpa, MUKPO M Mera crnopaHruu. My»Kckoil u
*KeHckuil rameroputel. AHTepunun u apxeroHuu. Cems. CTpoeHHE CEMEHM T'OJOCEMEHHBIX U MOKPBITOCEMEHHBIX PaCTEHUH.
YepenoBaHue NOKOJICHUNA: CIIOPOPUT U raMeTO(PUT. IBOIIOLHUS FaMETOPUTHOTO U CIIOPOPUTHOTO MOKOJIEHUH.

PenponyktuBHbIe (T€HEpAaTUBHBIE) OpPraHbl y pacTeHUM pas3HbIX OTAenoB. CrtpoeHue nBeTka. DYHKIMM YacTel I[BETKA.
DOopMUPOBAHUE U CTPOECHUE MYKCKOTO M dKEHCKOTO raMeTo(UTOB. THUIIBI LIBETKOB: MPaBUIIbHBIE, HETIPABUIIbHBIE, ACUMMETPUYHBIE;
THIUMHOYHBbIE U mecTUuHble. [Ipoucxoxnenue nperka. YacTu LBETKa JUCTOBOTO U CTEOJIEBOTO MPOUCXOKACHUS. DBOIIOLMS
IE€HEPATUBHBIX OPraHOB.

O6pa30BaHI/I€ ramceT y paCTeHI/IfI Pa3HbIX OTACIIOB. TuIbl NOJIOBBIX IIpOLCCCOB: rojoramMus, KOHbOraiuusg, aritoraMus, Uu30raMusi,
rereporamMmusa, OoraMmus. 3BOJ’IIOI_II/I$I IIOJIOBOI'O IIpoLecca y paCTeHHﬁ. 9BOJ’IIOI_II/I$I KN3HCHHBIX HUKIIOB.

2. IBOJIOLMS CUCTEM OPraHOB KUBOTHBIX

becnio3BoHouHsbIe. [IponcxoxaeHe MOKPOBOB B IMOpHUOTEHE3e. DKTOAepMa KUIIIEUHOMOJIOCTHBIX, Tu(depeHIaius ee KIeToK.
KoxxnomyckynbHbii Memok. Juddepenmmarus Ko:xKHOMYCKYJIBHOTO MEITKa Ha TTOKPOBBI U MBIIIIIIHI.

[To3BoHOYHBIE. BO3HMKHOBEHHE MHOTOKJIETOYHOTO MOKpoBa. uddepenimanys MHOTOKIETOYHOTO MOKPOBA HA AMUIACPMHUC H
kopuyM. OTHOKJIETOYHBIE 1 MHOTOKJICTOYHBIC KOXKHBIE JKeme3bl. Juddepenimaiis KoxXHbIX xKene3. DopMupoBaHUe MOKPOBHBIX
MPOW3BO/IHBIX.

becniozBoHOYHBIE. | HapocTaTHYECKUi «CKeneT». HapyKHbIN CKeneT MOJUTIOCKOB. Hapy »KHBIN CKENET YJIEHUCTOHOTUX.

[To3BoHouHBIe. [IpoucxoxaeHue ckenera B aMOpuorenese. @OpMHUPOBaHUE OCEBOIO CKEJIETa B BUJE XOPJbl. 3aMeHa XOPJbI
XpAMEBbIM cKkeseToM. OOpa3oBaHne XPSAIIEBBIX MO3BOHKOB. [lopasienieHre 0ceBOro cKejieta Ha CKEJIET TOJIOBBI U TYJIOBHIIA.



3ameHa XpAIiEeBOIro CKEJICTa Ha KOCTHOXp}IHICBOP'I, a 3aTeéM KOCTHBIM. I[H(I)(I)CPCHHI/IH,HI/ISI IMO3BOHOYHOI'O CTOJI0A Ha OTACIIBI.
HOI[BI/I)KHOCTB rOJIOBbI OTHOCHUTEIILHO II03BOHOYHHKA. YBEJIMUYCHHME KOJMYECTBA OTACJIOB IIO3BOHOYHMKA. Hp606p330BaHI/IC
ITaPHBIX IIJIABHUKOB B CKCJICT CBO60,HHOﬁ KOHCYHOCTH. O6pa303aHHe pr,HHOﬁ KJICTKH.

becnio3Bonounsle. [InmeBapurensHas nonocts. PopMupoBaHUe MUIEBAPUTENBHONU TPYyOKHU B sMOproreHese. uddepenunanms
NUIIeBapUTENIbHOW TpyOkM Ha oTAenbl. [losiBieHue ri1aakol MYyCKyJaTypbl B CTEHKE MHUIIEBApPUTEIbHON TPYOKH.
[MumeBapuTenbHbIC XKene3bl 0€CO3BOHOYHBIX. THUIIBI POTOBBIX aIapaToB.

[TozBonounslie. [losiBieHHEe OpraHOB aKTHUBHOTO 3a XBaTa nuinu. 3yObl. uddepenuuanus 3yOHOH CHUCTEMbl MJIEKOMUTAOIIUX.
Paznenenue poToBO# MOJOCTU HA JIBIXaTEIbHBIN U MUIIEBAPUTENIbHBINA OTACIbI. JuddepeHimaius numeBapuTeabHOl TpyOKH Ha
ornensl. Pa3BuTue COOCTBEHHOM TJIAAKOM MYCKYJATypbl M CIIOCOOHOCTH K MEPUCTAIbTHKE. Y CIOXKHEHUE CTPOEHUS
MULIEBAPUTENBHBIX KeJe3. OCOOCHHOCTH CTPOEHUS MUIIEBAPUTEIbHON CUCTEMBI B CBA3U CO CIOCOOOM MUTAHUS U IEPEBAPUBAHUS
TUIILIH.

becnio3BoHouHBIC. DOpMUPOBaHKE OPTAHOB ABIXAHUS U3 TTOKPOBOB. PazHooOpasne opraHoB JbIXaHUs. Y BEIMUCHHUE IOBEPXHOCTH
razoooOmeHa.

[To3BoHOYHBIE. DOPMUPOBAHUE OPTraHOB AbIXaHUS B 3MOpuorenese. OTaeneHue BO3JYyXOHOCHBIX IyTEH OT POTOBOM MOJOCTH.
Huddepenunanus opraHoB JbixaHus. CTpyKTypHOE COBEpPUICHCTBOBAHME JIETKMX. THIbI JIETKUX. YBEJIWYEHUE MOBEPXHOCTH
ra3o00MeHa. YBEJIMYEHUE KOHTAaKTa C KpPOBEHOCHOH cuctemoil. DopMHUpOBaHHE CTPYKTYp, OOECIEUMBAIOUIUX JIbIXAHHUE.
MexaHu3MBbl AbIXaHUS.

becnio3zBoHouHbIe. Tunbl KpOBEHOCHBIX cucTeM. llosiBnenue cepamna. @opmMeHHbIE 3JIEMEHTHI KPOBU. [IMTMEHTBI KPOBH.

[TozBonounble. Pexykius u nmpeoOpazoBaHue apTepHalbHbIX Ayr. DopMHUpOBaHKE TPeX BHUAOB (OPMEHHBIX 3JIEMEHTOB KPOBHU.
[TosiBnenne masioro kpyra KpoBooOpaleHus. YBeIWdeHue uucia kKamep cepana. PazgeneHue KpoBU Ha apTepUATBHYIO U
BEHO3HYI0. YPOBEHb HACBIIIEHHOCTH KPOBH KUCIOPOIAOM.

XOJ’IOI{HOKpOBHOCTB " TCIINIOKPOBHOCTD.

becnio3BoHOUYHBIE. DKTOIEpMAIbHOE MPOMCXOXKACHHE HEpBHOM cuctembl. l[lorpykeHue HEpBHOW TKaHM B TiayOb Tena.
KoHueHTpanusi HepBHBIX KIETOK ¢ 00pa30BaHMEM HEPBHBIX Y3JI0B U cTBOJIOB. DopmupoBanue HEpBHBIX LEeHTPOB. Lledanuzanus.
TuIbI HEPBHOM CUCTEMBI.



[TozBonounsie. opmupoBanue TpyOUyaToil HEPB HOM cHCTeMbl B d3MOpuoreHese. [IporpeccuBHOe pa3BUTHE HEPBHOUM TPYOKH.
Huddepenumanys HepBHOU TpyOKH Ha TOJOBHOM M CIMHHOM MO3T. LlenTpanbHas u nepudepuyeckas 4acTH HEPBHOUM CUCTEMBI.
Tunel ronoBHoro mo3ra. Kopa 0oibmmx nomayuapuii.

becnozponounble. Cnernuanu3amnuss KJIeTOK dsnuTenus. KOHIEHTpamuss YyBCTBUTENIBHBIX KiIeTOK. Jluddepenumarus
YyBCTBUTEJIBHBIX CKOIUIeHHM. OOpa3oBaHUE allmapara, BOCIPUHUMAIONIETO pa3apakeHus. GopMUpoBaHHE OPraHOB YYBCTB.
Buabr opranoB 4yBCTB.

[TozBoHouHBIe. DOpMHpPOBAHHWE OpPraHoB 4YYBCTB B dMOpuoreneze. Juddepennuanus amnmaparta, BOCIPUHUMAIOIIETO
pasapaxenus. Bunsl opranoB uyBCTB. B3auMOoCBsI3b YPOBHS pa3BUTHSI HEPBHOM CUCTEMBI M OPraHOB YyBCTB C 00pa3oM KH3HH,
KU3HEAESTEIbHOCThIO OPraHU3MOB U MPUCIIOCOOJIEHHOCTBIO K Cpefie.

becnio3BoHOUHBIe. THUIIBI BBIIETUTENBHBIX cCUCTEM. [IpoayKThl 0OMeHa.

[To3BoHOUHBIE. DOPMUPOBAHUE OPraHOB BBIAEIEHUS B AIMOpHOreHe3e. YTpaTa CBSI3M C LEJIOMOM. YCTaHOBJIEHHE CBS3H C
KpOBEHOCHOM cucteMoi. JluddepeHuumanus n3BUTHIX KaHAJBLEB. THUIIBI BBIIEIN TEIbHBIX cucTeM. [IpoayKThl 0OMeHa.

becnio3BoHouHbIE. O00COOIEHHE TEPBUYHBIX MOJOBBIX KieTOK. dopmupoBanue mNoJIOBbIX >xene3. OOpa3oBaHUE BBIBOIHBIX
npotokoB. uddepenunanys BbIBOJHBIX TPOTOKOB.

[To3BOHOYHBIE. DMOpPHOreHe3 MOJIOBBIX jKelie3. B3auMOoCBA3b BBIIETUTENBHOW U MOJOBOM cucteM. DopMupoBaHHUE MOJIOBBIX
poTokoB. Jluddepenimanus mogoBbXx MpoTokoB. [looBbIe KieTKU. THIIBI SHIIEKIETOK.

3. YesoBek - BEPIIMHA 3BOJIOIMH KHBOTHOI'O MuUpa.
OO6muii 00630p opraHu3Ma 4YesloBeKa. Teno yeaoBeKka Kak CHCTeMa - CHCTEMbI OPraHOB - OpraHbl - TKaHU - KIeTKu. CTpoeHue u
(yHKIIMM CUCTEMBbl OpraHoB uejioBeka. HepBHO - rymopanbHas cuctema. Opranbsl 4yBCTB. l[luieBaputenbHasi cucTeMa.
KpoBenocnas n numdarudeckas cucrteMa. JlpixarenbHas cucreMa. BeienurenbHas cucrema. [IokpoBsI Tena.



3.TemaTnueckoe niianupoBanue (10 kiaacc)

BocnurarensHbIi MOTEHIIMAT JAHHOTO Y9eOHOTO MpeIMeTa 00CCTICUNBACT PeaTu3allii0 CICIYIONINX 1EJIEBhIX MPUOPUTETOB

BOCITUTAHUSI 00yYarONIMXCsl HA YPOBHE CpeIHEro 0011ero 00pa3oBaHus

OcHOBHBIC HaITrpaBJICHUA BOCIHUTATEIbHOMN JACATCIBHOCTH.

dbopMUPOBAHUU HAYYHBIX TMPEJICTABICHUN O MHUpPE. YUEHbIe, KOTOPHIC

BHECJIM BKJIA]l B PA3BUTHE 3HAHUM O KUBOU MPUPOJE

1. I'paxxgaHckoe BOCITUTAHUE;
2. IlarpuoTtnueckoe BocnuTanue U GOPMUPOBAHUE POCCUICKON UIEHTUYHOCTH;
3. JlyxoBHOE M HPAaBCTBEHHOE BOCITUTAHHE JIETEH Ha OCHOBE POCCUICKUX TPAJAUIIMOHHBIX IIEHHOCTEIH;
4. Tlpuobmienue neredt K KyJabTypHOMY Hacliequto (DCTEeTUUECKOe BOCIIUTAHNUE);
5. Tlomynsapuzanus HaydyHbIX 3HaHU# cpenu nerert (LleHHOCTH HaydYHOro MO3HaHUs);
6. ®usndeckoe BOCIUTaHUE U (DOPMHUPOBAHHUE KYIHTYPHI 3T0POBHS;
7. TpymoBoe BOCIHTAHHE U MPOPECCUOHATBHOE CAMOOTIPEICIICHHUE;
8. Dxomornyeckoe BOCIIUTAHHUE
Ne HaumenoBanue pazneina, Tembl KonuuectBo | OcHOBHBIE HaIpaBJICHUSA
/1 4acoB BOCIIUTATEIBHOUN IESITEIbHOCTH
Beenenue (1 yac)
1 3amgaum kypca. Poins camooOpa3oBaHus B TO3HABATEIbHON AeATEILHOCTH. | 1 1-8
Pa3nen 1. Buosnorust kak Hayka. MeToAbl HAYy4HOIr0 MO3HaAHUs (2 4aca)
2 OO0111e010I0rnYeCKHe 3aKOHOMEPHOCTH. Poin Onosoruu B |1 1,2,5,6,7,8




3 [IposiBieHHE CBOMCTB JKMBOIO Ha pa3HbIX YPOBHSX opraHuzamuu. | 1 5,8
Cucrema >KUBOU IPUPOIBI
Pa3znen 2. KieTka kak Ouostoruveckas cucrema (18 uacon)
4 XUMUYECKUI COCTaB KIETKU 1 3)
5 Pentenne 3amad 1o OMOXUMUH KIIETKH 1 5
6 Pemenue 3a1a4 Ha omnpeeeHNe MOJICKYJIIPHON Macchl Oenka, JUIHHB 1 | 1 3)
Macchl Fe€Ha, ONpeiesIEHUE HYKJIEOTUHOTO COCTaBa U Yucia BOJOPOAHBIX
CBs3€EU
7 Pemenue 3anau. Cunres Bcex BugoB PHK na marpune [JHK u nao6opor | 1 5
Haxoxnenue [IHK o monexyne PHK
8 Pacnio3naBanue u omucaHue KJIETOYHBIX CTPYKTYp Ha AJIEKTPOHHBIX |1 5
MUKpodoTorpadusax U pucyHkax
9 CrpykTypHO-(yHKIIMOHAJIbHAS OPTaHU3alMs KJIETOK IPOKAPUOT U 1 5
AYKapHoT.
10 [TnacTudeckuii B 0OMEH B KJIETKE 1 5
11 DHepreTudeckuii 0OOMEH B KJIETKE 1 5
12 Pemienue 3aa4 Ha onpeiesieHUe CyMMapHOTo 3HepreTuueckoro 3¢ dexra | 1 5
13 MartpuyHble TPOLIECCH B KIIETKE 1 3)




14 Pemenne 3amay Ha omnpenereHue aMUHOKHUCIOTHOTO cocTaBa Oenka mo |1 3)
TabJIUIE TEHETHIECKOTO KOoja

15 Pemenue 3anay. Cunres Bcex BunioB PHK na matpune [JHK 1 3)

16 Jlenenue xKiIeTku. MuTo3 1 5

17 Meiio3 u ero 3Ha4YeHUE IS T0JIOBOTO pa3MHOKeHHU. ["lameTorenes. 1 5

18 @a3bl Melio3a. Konbproranus u KpOCCUHIOBEP 1 3)

19 Pemienue 3a1a4 Ha onpeiesieHue unciia XxpomocoM u kosmuectsa JJHK va | 1 5
pa3HbIX (azax MUTO3a U Meio3a

20 Pemenne 3ama4 Ha onpeaenenne yrcia xpomocoM u kommyectsa JIHK ma | 1 5
pa3HbIX (pazax MUTO3a U Mei03a

21 [TpoMeKyTOUHBI KOHTPOJIb 1 5

Paznen 3. Opranusm kak ouosiorndeckasi cucrema (11 yacos)

22 OO0mme 3aKOHOMEPHOCTH OHTOTCHE3a 1 5

23 3aKOHOMEpPHOCTH U3MEeHYNMBOCTH. Knaccudukarms myTamuii 1 5

24 Pemenue 3amau: nuruOpugHoe ckpemmuBaHue (MOJMHOE W HemodHoe |1 5
JTOMHHHUPOBAHUE, TPYIIIHI KPOBH)

25 Pemienue 3a1a4 Ha CLETNICHHOE HACIIEIOBAHUE 1 5

26 Pemienue 3a1ay Ha TpyIIibl KPOBU 1 3)

27 Pelenne KOMOMHUPOBAHHBIX TEHETUUECKUX 3a/1a4 1 3)

28 Pemenne KOMOMHUPOBAHHBIX TEHETUYECKUX 3a/1a4 1 3)




29 Pemenne 3amay Ha aHAJIA3 POAOCIOBHBIX 1 5
30 dopMbl  U3MEHYMBOCTU. ['eHoTUnHueckas W (peHoTunuyeckas | 1 5
W3MEHYUBOCTD
31 Cenekuysi pacTeHUW M >KMBOTHBIX. buoTexHonorus u reHeruyeckas | 1 3)
UHKEHEPHUS.
32 bronwuka. 1 1,5,7
33 WTOroBbIii KOHTPOJIb 1 3)
34 AHanu3 pe3ynbTaToB 1 5
TemaTnueckoe miianuposanue (11 kiacc)
No HaumenoBanue pasaena, Temsl KomnuectBo | OcHOBHBIE HaIlpaBJICHUS
n/m JacoB BOCIIUTATEIHHON ACSITETFHOCTH
1 Hexknerounsie Hopmbl KU3HH 1 5
2 Mepbl IpoPUITAKTUKHA PACIPOCTPAHEHUSI BUPYCHBIX 3a00JIEBAHUA. 1 5
3 [TpokapuoTsI. 1 5
4 Mepsbl npodUIaKTUKN PpACTIPOCTPAHEHUsI OaKTEepHaIbHBIX 3a0oneBaHuil. | 1 5
[IpakTuueckas pabota: «Pelienue 3a1ay o reMe GakTepum»
3) OCc00EHHOCTH CTPOEHHUS U SBOJIOLUS PACTUTENIbHBIX TKaHEH 1 3)
6 OCc00EHHOCTH CTPOCHUS U IBOJTIOIUS KOPHS 1 5




7 Crpoenue nobera. Bunonsmenenus mobera. 1 5

8 Crpoenue ctebiisg OHOAOIBHBIX U ABYAOJbHBIX PACTCHUN 1 5

9 OcobeHHocTH cTpoeHus aucta. BugonaMeHeHus aucra. 1 3)

10 DBOIONHS TaMETOPUTHOTO U CIOPO(UTHOTO MOKOJICHUH. 1 3)

11 Pemenue 3amau no teme «IBOOIMS raMeToPUTHOrO U criopodutHoro |1 3)
TTOKOJICHUI

12 DBOJIIOLMS T€HEPATUBHBIX OPTraHOB. 1 3)

13 DBOJIIOIUSA MTOJIOBOTO MPOLECCA Y PACTEHUH. 1 5

14 DBOJIIOIUA )KU3HEHHBIX ITUKIIOB. 1 5

15 IIpomMexyTOUHBI KOHTPOJIb 1 3)

16 DBOJIIOLHS TOKPOBOB OECIIO3BOHOYHBIX U TO3BOHOYHBIX YKUBOTHBIX 1 5

17 OBOJIIOLMSI  OMIOPHO-/IBUTATENLHOTO  ammapara Oeclo3BOHOYHBIX H |1 5
MMO3BOHOYHBIX YKHBOTHBIX

18 OBOJIIOLIMST  TUIIEBAPUTENIBHOW  CHUCTEMbl  O€CIO3BOHOYHBIX # |1 5
MMO3BOHOYHBIX KUBOTHBIX

19 DBOJIIOIMS CUCTEMBI OPTAHOB JAbIXaHUs OECITIO3BOHOYHBIX U TO3BOHOUHBIX | 1 5
KUBOTHBIX

20 DBOJIONNST KPOBEHOCHOW CHUCTEMBI OECIO3BOHOYHBIX M TO3BOHOYHBIX |1 5

KHUBOTHBIX




21 DBOJIIOIMS HEPBHOM CHUCTEMbI OECIIO3BOHOYHBIX M IMO3BOHOYHBIX | 1 5
KUBOTHBIX
22 DBOJIOIMS OPTaHOB YyBCTB O€CIIO3BOHOYHBIX M TO3BOHOYHBIX KUBOTHBIX | 1 5
23 DOBOMIONUS BBIJCIUTEIBHON CUCTEMbI OECIIO3BOHOYHBIX U MO3BOHOUYHBIX | 1 5
KUBOTHBIX
24 DBOMIONUS PENPOAYKTUBHON CHCTEMbI 0€CTIO3BOHOYHBIX U MTO3BOHOYHBIX | 1 3)
KUBOTHBIX
25 OO6mwmit 0630p opraHruszMa 4enoBeKa. 1 5
26 Cucrembl OpraHoB U KX OCOOEHHOCTH CTPOEHHUS. 1 3)
27 Cucrembl OpraHoB U KX OCOOEHHOCTH CTPOEHHUS. 1 3)
28 Cucrembl OpraHoB M KX OCOOEHHOCTH CTPOCHHUSI. 1 5
29 [IpakTuueckas padoTa o teme: «HeraoBek» 1 5
30 [TpakTrueckas padoTta mo Teme: «HernoBex» 1 5
31 N TOroBbIil KOHTPOJIH 1 5
32 Pemenne KM 1 5
33 Pemenne KM 1 5







