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Pa6ouyas nporpamMMa 0CHOBHOT'0 06111ero o6pa3oBaHus .buosiorus 5-9 kiaccel pa3paboTaHa Ha OCHOBe paboyei mporpaMMbl y4eO6HO- METOAUYECKOTO
KoMILJIeKTa no 6uosioruu .ABTopsl H.B. Babuues, B.W. CuBornazoB MockBa, «/I[poda»,2019 roa
Ha ocHoBaHuu y4yeb6Horo miaaHa MAOY COIII Ne8 npegmer «buosiorusi» M3ydaeTcss Ha CTYIIEHH OCHOBHOrO 00llero o6pa3oBaHHsl B KayecTBE
006s13aTeJIbHOTO NpeaMeTa B 5-9 kJaccax B 0611eM 06béMe 340 yacos, B 5-9 kJiaccax 2 yaca B He/ieJito

1.Il1aHUpyeMble pe3yibTaThl OCBOEHHS Y4eOHOTr0 IpeaMeTa OUOIOTUS:

JIMYHOCTHBIE PE3YJIbTATEI

1.IlaTpuoTHYECKOEe BOCIIUTAHUE:

* IOHMMaHHe [JeHHOCTHU OMO0JIOTMYeCKON HayKH, e€ poJIv B pa3BUTHUH YeJI0BEYEeCKOro 00111eCTBa, OTHOIIEeHHe K OMOJIOTUM KaK BaXKHOW COCTaBJIAIOLEeN
KyJIbTYPbl, TOPOCTb 32 BKJIaJl POCCUMCKHUX U COBETCKUX YYEHBIX B pa3BUTHEe MUPOBOW OMOJIOrMYECKOM HAYKHU.

2.I'paxkaaHCKOe BOCIMTAaHUE U HPAaBCTBEHHOE BOCNIUTaHUe JeTel Ha OCHOBe PoccuiicKuX TpaJAMIMOHHBIX IIEHHOCTEM:

* TOTOBHOCTb K Pa3HOOOPa3HOW COBMECTHOM 1eATeJIbHOCTH IPHY BbINIOJIHEHUH OHMOJIOTMY€ECKHUX ONBITOB, 3KCIEPUMEHTOB, UCC/IeJOBaHUM U IPOEKTOB,
CTpeMJ/IeHHe K B3aUMONIOHUMAaHUIO ¥ B3aMMOTIOMOLH.

3. llonyagpusanysa Hay4YHbIX 3HAHUU CpeAU AeTeu

*OpHEHTALUA B [lesITeJIbHOCTU HAa COBPEMEHHYIO CUCTEMY GUOJIOTUYECKUX HayYHbIX IPEACTaBJIeHUN 06 OCHOBHBIX 3aKOHOMEPHOCTSX

pPa3BUTUSA NPUPO/IbI, B3aUMOCBA35X YeJIOBEKA C IPUPOJAHOM U COLUATIbBHOU CpeioH;

* pa3BUTHE HAYYHOM JIIOOO3HATE/IbHOCTH, UHTEpeca K 6M0JIOTUYEeCKON HayKe U UCC/el0BaTe/IbCKON eATeIbHOCTY;

* OBJIa/IeHUEe OCHOBHBIMHU HaBbIKaMH MCC/I€/l0BATENbCKON J1eSITeIbHOCTH.

4. dusnyeckoe BociMTaHue U popMHUpOBaHHE KY/ILTYPbI 30POBbs

*0CO3HaHMeE LeHHOCTH )XU3HU; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/J0POBbIO M YCTAaHOBKA Ha 3/J0POBbIM 00pa3 »KU3HU (3/J0pOBO€E MUTAHUE,
Co6JII0IeHUe TUTMeHUYeCKUX NPaBuJI, COa/JaHCUPOBAHHbBIN PeXUM 3aHATHUH U OTAbIXa, pery/spHas ¢usnudeckass akTUBHOCTb);

* OCO3HaHME MOCJeCTBUN U HENIPUATHE BPeJHbIX IPUBBIYEK (YIIOTpeO/IeHHe aJIKOr0J15l, HAPKOTUKOB, KypeHue) U UHbIX GOpM BpeJa A1
$U3MYeCKOro U NCUXUYECKOTO 3/10POBbS;

e cO6JIIO/leHUe TTpaBUJl 6€30N1aCHOCTH, B TOM YU CJle HAaBbIKU 6€3011aCHOT0 NIOBeZleHUsl B IPUPOJHOM CpeJie;

* yMeHHE 0CO3HABATh 3MOLIMOHAJIBHOE COCTOSIHUE CBOE U JIpYTUX JIIOJIeH, YMeTh YIIPaBJIATb COOCTBEHHBIM 3MOLMOHA/IbHBIM COCTOSIHHEM;

e cpOpMUPOBAHHOCTb HaBbIKa pedieKCUHY, IPpU3HaHKe CBOET0 NpaBa Ha OIIMOKY U TAKOTI0 »Ke MpaBa APYyroro yejoBeKa

5. TpyaoBoe BociuTaHnue U ipodeccHoOHA/IbHOE caMooIIpee/ieHue

*aKTHBHOE yYacTHe B pellleHUH NPaKTUYeCKHUX 33/1a4 (B paMKax CeMbH, LIKOJIbI, FOpo/ia, Kpasi) 6M0JI0rMYeCcKOM U 9K0JI0rUYeCKOU

HalnpaBJI€eHHOCTH, UHTEPEeC K NPaKTUYeCKOMY U3y4eHUI0 Npodeccul, CBA3aHHbIX C GUOJIOTHEH.

6. IKo/1I0rHYeCcKoe BOCIIMTaHue.

*OpHEHTALUsl Ha IPUMeHeHUe OMO0JIOTMYeCKUX 3HAaHUH /1151 pellleHUs 3a/ja4y B 06J1aCTU OKpY»Karollel cpe/ibl, IJIAHUPOBaHUS MOCTYNKOB U OLLEHKU UX
BO3MOXXHbIX MIOCJIe[ICTBUH JJI1 OKPYKalOLLer Cpe/ibl

*[I0BBILIEHHE YPOBHS 3K0JIOTMYECKOM KYJIbTYpbl, 0OCO3HAaHUE IJ106a/IbHOT0 XapaKTepa 3K0JIOTMYeCKUX po6JieM U yTel UX pellleHUs; aKTUBHOe
HenpusTHe AeWCTBUHN, IPUHOCAILIUX BpeJ OKpYKalllel cpeje;

* TOTOBHOCTbD K y4aCTHIO B IPAKTUYECKOH eATeJTbHOCTH 3KOJO0TMYECKOU HallpaBJIeHHOCTH.



7.3cTeTu4ecKoe BOCIIUTAHUE.
e[IOHMMaHHE SMOIMOHAJTbHOT'0 BO31€MCTBUS PUPO/bI U €€ IIeHHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

YHuBepca/ibHble I03HAaBaTe/bHbIE AelCTBUA

ba3oBble oruyeckue AeidCTBUS:

* BBIFBJIATb U XapaKTepU30BaTh CylL|eCTBEHHbIE TPHU3HAKU OMO0JIOTUYECKUX 00 beKTOB (SIBJIEHUH, IPOLECCOB);® YCTAHABJIMBATD CylLeCTBEHHbIN
NpU3HAK KJIaccCuUKaL MU 6UOJIOTHYECKUX 00 beKTOB, OCHOBAHHUA /11 00001 eHHA U CpPaBHEH U], KPUTEPHUU NIPOBOAMMOT0 aHAIU33;

* C Y4YETOM NpeJJI0KeHHON 6M0JI0TMYeCKOH 3a/1la4! BbIIBJAATH 3aKOHOMEPHOCTH U NIPOTUBOPEYUS B pacCMaTPUBaeMbIX paKTax U
HabJII0leHUAX; IpeJJlaraTb KpUTEPUH JJ151 BbISBJIEHUS 3aKOHOMEPHOCTEN U NIPOTUBOPEYUI;BBIABAATH AePULUThI MHGOPMaL MY, JAHHBIX,
He06X0JUMBIX JIJIl pellleHHUs IOCTaBJIeHHO! 33/1a4y;

* BbISIBJIATb IPUYMHHO-C/IeCTBEHHbIE CBSI3U IPU U3YYEHUU OHO0JIOTMYECKUX IBJIEHUIM U POLeCCOB; AeJIaTh BbIBO/bI C UCII0JIb30BaHUEM
JleIYKTUBHBIX U UHAYKTUBHBIX YMO3aKJ/II0YEeHUH, yMO3aKJIIUYEHUH 110 aHAJIOTUH, OPMYJIMPOBATh TMIOTE3bl O B3AUMOCBA3AX;

* CaMOCTOSITEJIbHO BbIOMPATh CIIOCOO pellieHrs y4eOHOW 61M0JI0rMyecKol 3a/jaut (CpaBHUBATh HECKOJIbKO BAPHUAHTOB pelleHMUs,

BbIOMpATh HauboJIee NOAXOASAIIUMN C YYETOM CaMOCTOATE/IbHO Bbl/leJIEHHBIX KDUTEPHUEB).

baszoBble ucciefoBaTebCKUE NeUCTBUA:

* VICII0JIb30BaTh BONIPOCHI KaK UCCIe0BaTeJIbCKUMA NHCTPYMEHT ITI03HAHKS;

» GOpMy/IMPOBATh BONPOCHI, PUKCUPYIOLIME PA3pbIB MeX/Y pPea/IbHBIM U XKeJlaTeJIbHbIM COCTOSIHHEM CUTyallH, 00'beKTa, U CAMOCTOATEJIbHO
yCTaHaBJIMBAaTbh UCKOMOE U JJaHHOE;

e GOpMHUPOBATh F'UNOTE3Y 06 UCTUHHOCTHU COOCTBEHHBIX CYXKJI€HUH U CY>K/I€HUH APYTUX, aprYMEHTHUPOBATh CBOIO O3ULUI0, MHEHUE;

* IPOBO/JIUTD 10 CAMOCTOSATE/IBHO COCTABJIEHHOMY IJIaHY OIBIT, HECJ0XKHbIM OM0JIOrMYeCKUH IKCIIEpUMEHT, HeOO0JIbIIOe UCCIeJOBaHMeE 10
YCTaHOBJIEHUIO 0COOEHHOCTEN GU0JIOTUYECKOr0 00'beKTA U3YYeHUs], IPUUYNHHO-C/Ie/ICTBEHHbIX CBSI3€M U 3aBUCUMOCTEN OMO0JIOTMYECKHUX 00'bEKTOB
Mex/y cobou;

* OLIEHUBATb HAa MIPUMEHUMOCTb U JJOCTOBEPHOCTb MHOPMaL MY, TOJYYEHHOH B X0/ie OM0JI0TUYEeCKOT0 Uccaej0BaHUsA (3KCIIepUMeHTa);

* CaMOCTOSATEbHO GOPMYJIUPOBATH 00001 eHHS U BBIBO/bI 10 pe3y/ibTaTaM POBeEHHOT0 HA0JII0/IeHUS, ONIbITA, UCC/IeJ0BAHUS,

BJIa/leTh MHCTPYMEHTAaMH OLLeHKH JJOCTOBEPHOCTH NOJY4YEeHHbIX BBIBOJIOB U 000011eHU;

e IPOTHO3MPOBATh BO3MOXKHOE JlaJIbHel1Iee pa3BUTHE GUOOTHYECKUX TPOLECCOB U UX MOC/Ie/CTBUS B aHAJIOTUYHbIX UJIU CXOIHBIX
CUTYyalUsIX, @ TAKXKe BbIABUTaThb MPEJN0JI0XKEHUs 00 UX pa3BUTUH B HOBBIX YCJIOBUAX U KOHTEKCTaX.

Pa6oTta c unHpopmanuei:

* IPUMEHSATH pa3JIMuHble MEeTO/ibl, HHCTPYMEHTHI U 3alIPOCHI IPU MOUCKE U 0T6Ope 6M0JI0rHyecKoi MHPOPMaLMU WU IaHHBIX U3
HMCTOYHUKOB C yYETOM NpeJI0KEHHON y4eOHOM OMO0JIOrMUeCcKO! 3a/1a4H;

e BbIOMpPATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH OMOJIOrMYECKYI0 MUHPOPMALUIO Pa3JIUYHBIX BUZ0B U GOpPM
npeaCcTaBJIeHuU;



CamMokoHTpOJIb (pedekcus):

* BJIaZIeTh CIIOCO6AMHU CAaMOKOHTPOJISl, CAMOMOTHBALIUHU U pedIeKCuH;

* IaBaTb a/leKBaTHYIO OLleHKY CUTYyalUH U NIpeJjlaraTh IJIaH €€ U3MeHEeHHUS;

* YYUTBIBATb KOHTEKCT U NIPeABU/IeTb TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTb IIPU pellleHUH yYeOHOU OM0JI0TMYeCKOH 3a/jauH,
aJlalTUPOBATh pellleHHe K MEeHAIIIUMCS 00CTOATe/IbCTBAM;

* 00'bSICHATD IPUYMHBI JOCTHKEHUS (HeLOCTUKEHMS ) pe3yJIbTaTOB JAeATeJbHOCTH, AAaBaTh OLlEHKY NPUOOPETEHHOMY ONBITY, YMETh
HaxOJAUTb IO3UTUBHOE B IpoU30LIelIeld CUTYalluH;

* BHOCUTb KOPPEKTHUBBI B [1eTEJIbHOCTb HA OCHOBE HOBBIX 00CTOATE/IbCTB, U3MEHUBLIMXCA CUTYalUH, YCTAHOBJIEHHBIX OIIMOOK,

BO3HUKILUX TPYAHOCTEH;

* OLIEHUBATb COOTBETCTBHUE pe3yJibTaTa LieJIU U YCI0BUSM.

¢ JMOLIMOHAJIbHBIA UHTEJJIEKT:

* pa3/iMyaThb, Ha3bIBaTh U yIPABJIATb COOCTBEHHBIMU 3MOLIMSIMU U SMOLUSMHU APYTUX;

* BbISIBJIAATh U aHAJIM3MPOBATh NPUUUHbBI IMOLUY;

* CTAaBUTB Ccebs Ha MECTO Jpyroro 4eJoBeKa, IOHMMATb MOTHMBbI U HAMEPEHUS [ pyroro;

* PeryJiMpoBaTh CIOCOO BbIpaXKeHHUS IMOLUM.

[IpuHATHE CE6A U APYTUX:

* OCO3HAHHO OTHOCHUTHCS K PYTOMY YeJIOBEKY, er0 MHEHUIO;

 IpM3HABaTh CBOE NIPaBO Ha OUIMOKY M TaKoe e IMpaBo Jpyroro;

* OTKPBITOCTb Cebe U IPYTUM;

* 0CO3HABaTb HEBO3MOXHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

* OBJIa/IETh CUCTEMOM YHUBEPCAJIbHbIX yUeOHbIX PEryITUBHbBIX 1€MCTBUH, KOTOpas obecrniedyuBaeT GOpMHUPOBaHUE CMbICJIOBBIX

YCTaHOBOK JIMYHOCTH (BHYTPEHHSS NO3ULUS JIMUHOCTH ), U ’KU3HEHHBIX HAaBbIKOB JIMYHOCTH (yIpaBJieHUs COO0U, CaMOAUCHUILJIMHDI, yCTOMYUBOTO
NOBeJleHUs).HaX0JUTh CXO/Hble apT'YMeHThI (M0ATBEPXKAAI0IMe UK OIIPOBEPralolLe OJJHY U TY 3Ke U/Iel0, BEPCHI0) B pa3IMYHbIX
MH)OpPMaILMOHHBIX UCTOYHHUKAX;

* CAMOCTOSITEJIbHO BbIOMPATh ONTHUMaJIbHYI0 GOpPMyY NpeAcTaBJeHUs UHPOPMALUU U UIJIIOCTPUPOBATH pelllaeMble 3a/1a4X HECJIOKHBIMU CXeMaMU,
JiuarpaMMaMH, MHOU rpad KoM U UX KOMOUHALUSMU;

* OLIeHWBATb HAaAEXHOCTb OMO0JI0TMYeCKON MHOPMaLIMU 110 KPUTEPHUAM, IPEAJI0KEHHBIM yYUTENEM WU CPOPMYJIUPOBAHHBIM CAMOCTOSITE/IbHO;
e 3¢ PeKTUBHO 3alIOMHUHATb U CUCTEMAaTU3UPOBATh HHPOPMALHIO;

* OBJIa/IETh CUCTEMOM YHUBEPCAJbHbIX 1I03HABATEJbHbIX JIeCTBUM 06ecneyrBaeT CGOPMUPOBAHHOCTb KOTHUTHBHbBIX HABbIKOB 00y4Ya0LIUXCS.
YHuBepcajibHble KOMMYHUKATHBHbIE 1eCTBUSA

Oomenue:

e BOCHPUHUMATb U GOPMYJIMPOBATH CYX/eHUsl, BbIpakaTb SMOLMU B MpOLieCcCe BbINOJHEHUS TPAKTUYECKHX U J1JabopaTOPHbIX paboT;

* BbIpaXKaTb ceOs (CBOIO TOYKY 3peHHUS) B YCTHBIX U MMCbMEHHBIX TEKCTAX;

* pacrio3HaBaTh HeBepOaJibHble CPECTBA 0OLIEeHUS], TOHMMATh 3HaYeHHUe COLlMaIbHbIX 3HAKOB, 3HATh U paclo3HaBaTh NPEANOChIIKU
KOHQJIMKTHBIX CUTyallUl U CMATr4YaTb KOHQJIMKTbI, BECTH IIepPETOBOPbI;



* IOHMMATb HAaMepeHHUs APYTUX, NPOSAB/ATh YBaXKUTEJIbHOE OTHOILIEHHEe K cobeceJHUKY U B KOppeKTHOU popMe GpopMyIMpOBaATh

CBOY BO3paXKEeHUS;

* B X0/le AMaJIora U /WU JUCKYCCUH 3a/laBaTh BOIIPOCHI 10 CYILeCTBY 00CY>KiaeMOU 6HMO0JIOrMYeCKOM TeMbI U BbICKA3bIBaTh UJIEH,
HalleJIeHHbIe Ha pellleHre 6M0JIOrMYeCKOX 3a/la4M U Mo iepKaHue 6J1aroxe1aTeJIbHOCTH 001 eHUS;

* CONOCTABJIATb CBOU CYXK/JI€HHUS C CYXKJEeHUAMHU IPYTUMX YYaCTHUKOB Masiora, 00Hapy»KMBaTh pas/iniyMe U CXOACTBO MO3ULUH;

* y6JIMYHO NPe/CTABAATD Pe3y/bTaThl BHIIIOJHEHHOTO OM0JIOTMYeCKOT0 ONbITA (3KCIIepUMEHTa, UCCIeJ0BaHuU, IPOEKTa);

* CaMOCTOSITEJIbHO BbIOMpPaTh popMaT BBICTYIJIEHUS C YYETOM 33/,a4 Ipe3eHTal 1 U 0COGeHHOCTe!N ayAMTOPUHM U B COOTBETCTBUU

C HUM COCTaBJISITh YCTHbIE U NUCbMEHHbIE TEKCThI C UCM0JIb30BaHUEM HUJIJIIOCTPATUBHBIX MaTepHUaJloB.

CoBMecTHas JeATeJIbHOCTb (COTPYAHUYECTBO):

* IOHUMATh U UCI0JIb30BATh NPEeUMYyIlleCTBa KOMaHAHON U UHAUBU/YaJIbHON pabOThl IPU pelleHUH KOHKPEeTHOW 6M0JI0rM4eCcKor
npo6s1eMbl, 060CHOBbIBATb HEOOXOJUMOCTb MIPUMEHEHHUS IPYNIOBbLIX GOPM B3aUMOAEUCTBUS NIPU pPellleHWH NOCTaBJIEeHHON y4eOHOU 3a1a4y;
* IPMHUMATBD LieJIb COBMECTHOM AeATeJbHOCTH, KOJIJIEKTUBHO CTPOUTD JAeHUCTBUSA 110 €€ JOCTHKEHHUIO: paclipe/ie/iiTh POJIH, JOrOBapUBaThCH,
06Cy>/1aTh IPOLLECC U pe3y/IbTAaT COBMECTHOM PaboThl;

yMeTb 000611aTh MHEHUS HECKOJIbKUX JIIOJleH, IPOSABJIATb TOTOBHOCTb PyKOBOJWTb, BBIIIOJIHATH NOPY4Y€eHHUA, NOAYUHATHCH;

* [IJIAHUPOBATb OpPraHU3al M0 COBMECTHOM paboThl, ONIpeseATh CBOIO POJib (C Y4ETOM NpeJoYTEHUN U BO3MOKHOCTEHN BCeX YYaCTHUKOB
B3aMMO/IeMCTBUSA ), pacpe/iessiTh 3a/la4u MeX/AY YieHaMH KOMaH/ibl, y4aCTBOBATh B IPYININOBbIX GOpMax paboThl (06Cyx/AeHUs1, 0OMeH MHEHUAMH,
«MO3TOBBI€ IUTYPMBbI» U UHBIE);

* BBINOJIHATh CBOIO YaCTb paboThl, JOCTUrAaTh KAYeCTBEHHOTO pe3yJibTaTa [10 CBOEMY HallpaBJIEHUIO U KOOPJUHHUPOBATb CBOU JeCTBUS C APYTUMHU
YJleHaMU KOMaH/ibl;

* OLIEHUBATb KaueCTBO CBOETO BKJIa/la B OOLMUI NPOAYKT 0 KPUTEPHUSM, CAMOCTOATE/bHO CHGOPMYJIUPOBAHHBIM YYaCTHUKAMU
B3aMMO/IefCTBUS; CPAaBHUBATDb Pe3yJIbTAaThl C UCXOHOM 3a/jlayel U BKJIaJ, KaXK/0T0 YjieHa KOMaH/ibl B I0OCTUKEHUE Pe3yIbTaToB,

paszenaATb chepy OTBETCTBEHHOCTH Y IPOSABJIATH TOTOBHOCTD K NIPeJ0CTAaBJIEHUI0 OTYETA [lepe], TPYIIoNn;

* OBJIa/IETh CUCTEMOM YHUBEPCAJbHbIX KOMMYHUKATUBHBIX JIeMCTBUH, KOTOpast obecredrBaeT cGOPMUPOBAHHOCTb COLIMaTbHbBIX

HaBbIKOB M 3MOLIMOHAJIbHOTO UHTEJIJIEKTA 00y4YaloIUXCH.

YHuBepca/ibHbIe peryjaTUBHbIE AeHCTBUA

CaMoopranusanus:

* BbIABJIATh IPO0JIEMBI [I/I1 pellieHUs B »KM3HEHHbBIX U yUeOHbIX CUTYALMAX, UCII0JIb3ys OM0JI0TMYeCKre 3HaHUS;

* OpPUEHTUPOBATHLCSA B PAa3JIMYHbIX NOJX0/jax IPUHATUSA pellleHUH (MHAUBUAYa/IbHOE, IPUHATHE pellleHUs B IpyIIe, IPUHATHE pellleHUi rpynmnomn);
* CAaMOCTOSITEJIbHO COCTABJIATh aJIFTOPUTM pelleHUs 3a/1a4M (MU ero YacTh), BEIOUPATh CI0CO6 peleHrs y4e6HOM 6U00THYecKOH

3a/lauM C Y46 TOM UMEIIHNXCSA PeCypCOB U COOCTBEHHBIX BO3MOXXHOCTEN, apryMeHTHUPOBaTh Npe/ijlaraeMble BADUAHThI PelleHUH;

* COCTaBJIAATH IJIaH AeWCTBUH (IJIaH peaji3alii HAMEYEHHOTO aJIrOPUTMa pellleH s ), KOpPEKTUPOBATh MPeJI0KEHHBIN aJITOPUTM

C Y4ETOM MOJTYyYEeHUSI HOBbIX OMOJIOTMYECKHUX 3HAHUM 00 U3y4YaeMOM OUOJIOTUYECKOM 00bEKTE;

e [leJIaTh BbIOOP U 6paTh OTBETCTBEHHOCTH 3a pelleHue.



CamokoOHTpOJIb (pedieKcus):

* BJIAJIETh CIIOCO6AMH CAMOKOHTPOJIS, CAMOMOTHUBALMU U pedJIeKCHH;

* 1aBaTh a/|eKBATHYIO OLIEHKY CUTYal|UH U NpeJJiaraTh [JIaH €€ U3MEeHEeHUS;

* YYUTHIBATb KOHTEKCT U NMPeJBUJIETh TPYJLHOCTH, KOTOPble MOT'YT BO3HUKHYTh IIPU pellieHUH yueOHONU OHM0JIOrnYecKoi 3a/jauH,
a/laliTUPOBATh pelIeHUE K MEHSIOIIUMCS 06CTOSTENbCTBAM;

* 00bACHATb MPUYKHBI IO0CTHXKEHUS (HEJOCTUKEHUS1) pe3yJIbTAaTOB JlesITe/IbHOCTH, AaBaTh OLLEHKY NPUOOPETEHHOMY ONBITY, YMETh
HaXO0/JUTh MO3UTHUBHOE B IPOU30LIE/IIEN CUTYAIUH;

* BHOCUTb KOPPEKTUBBI B IEATENbHOCTb HA OCHOBE HOBBIX 0GCTOSATENbCTB, U3MEHUBIINXCS CUTYalUH, yCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEH;

* OLlEHMBATb COOTBETCTBHE PE3yJIbTaTa IIEJU U YCIOBHUSM.

e IMOIMOHAJIbHBIN UHTEJIJIEKT:

* pa3JiMyaTh, HA3bIBATh U YIIPABJSATh COOCTBEHHBIMU 3MOLIUSIMU U 3MOLIUSMU JPYTUX;

* BBISIBJISITh U aHAJIM3UPOBATh MPUYUHBI 3IMOLIUH;

* CTaBUTH Ce6s1 HA MECTO APYroro 4yeyjoBeKa, MIOHUMATbh MOTHUBbI U HAMEPEHUs IpyTroro;

* PETYJIMPOBATDb CIOCOO BbIPAXKEHHUS IMOLIUH.

[IpuHATHE CE6A U APYTUX:

* 0CO3HAaHHO OTHOCUTLCS K JIpyrOMY YesJI0BEKY, er0 MHEHUIO;

* MPU3HABATh CBOE MPABO HA OIIHUOKY M TAKOE Ke MPaBo APyroro;

* OTKPBITOCTb CeOE U APYTHUM;

* 0CO3HABATh HEBO3MOXXHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

* OBJIQZIETh CUCTEMOH YHUBEPCATbHBIX Y4€OHBIX PETYJISATUBHBIX JIEUCTBUH, KOTOpasi o6ecreyrnBaeT GOPMUPOBAHHUE CMbICTOBbIX
YCTAHOBOK JIMYHOCTHU (BHYTPEHHSS MO3ULUS IMYHOCTH ), U Y)KU3HEHHBIX HABBIKOB JINUHOCTH (yIpaBJieHUs CO60H, CaMOJUCLUIIJIMHBI, YCTOMYHUBOTO
OBeJleHUs).

5 Ksacc

IMPEAMETHBIE PE3YJ/IbTATbI ObYYEHHUA

Yyamumecs gomKHbI 3HATh:

— OCHOBHbI€ NPU3HAKHU )KUBOTO;

— YCTPOMNCTBO CBETOBOTO0 MUKPOCKOTIA;

— OCHOBHbIE OPTaHOU/ bl KJIETKH;

— OCHOBHbIe OpraHU4YecKre U HeopraHUYeCKHe BellleCTBa KJIETKU;
— BeyILUX eCTECTBOUCIbITATENEMN.

— MPHU3HAKHU CTPOEHUS U KHU3HEeAesaTeJbHOCTU U3y4aeMbIX
00BEKTOB;



— OCHOBHbI€ IPU3HAKU NpeJCTaBUTEIEN IAPCTB }KUBOU PUPOBI.

— OCHOBHBbI€ Cpe/ibl 00MTaHUS }KUBbIX OPraHU3MOB;

— NPUPOAHbIE 30HbI NIJIAHETHI U UX 00U TATEJIEN.

— IpeJIKOB 4YeJIOBEKA, X XapaKTepHble YePThbl U 00pa3 )XKU3HU;

— OCHOBHBbI€ 3KO0JIOTUYeCKHEe NP06JIEMBI;

— IpaBuWJia IOBEJ€HUS YeJIOBEKA B ONMACHBIX CUTYaLUSIX.

Yyamueca JO/DKHBI yMeThb:

— omnpeeasaTh IPUHAJJIEXKHOCTb 00'bEKTA K LIaPCTBY;

— YCTaHaBJIUBAThb YE€PThI CXOACTBA U PAa3/INUHS Y IPeCTaBUTE/Ie OCHOBHBIX LIAPCTB;

— y3HaBaTb 0O'bEKTHI B IPUPO/IE U HA PUCYHKAX;

— YCTaHaBJIUBAThb YE€PThI IPHUCIOCOOJEHHOCTH OPTaHU3MOB K Cpe/iE;

— 00'bSICHATD POJIb IPEeJCTAaBUTEJIEN LIAPCTB B )KU3HU YeJI0BEKa.

— XapaKTepU30BaTh 3HAaUEHHE OUOJOTUYECKUX 3HAaHUH B NOBCEHEBHOM KU3HU;

— XapaKTepUu30BaTb METO/bl OMOJOTUYECKUX UCCAe0BAHUM;

— paboTaTh C JIyNIOW U CBETOBBIM MUKPOCKOIIOM;

— y3HaBaTb OPraHOU/bl KJIETKU;

— 00'bSICHATD POJIb OPraHUYECKUX U MUHEPaJIbHbIX BEILECTB B KJIETKE;

— c06J1I0/]aTh MpaBUJia MOBEIEHUSI B KAOUHETe GUOJIOTHU.

— CpaBHUBAThb pa3J/iMuHble Cpeibl 00U TAHUS;

— XapaKTepU30BaTh YCJOBHUS KU3HU B Pa3JIMUHbIX CpeJlax 0OUTAHUS;

— CpaBHUBATh YCJOBUSI OOUTAHUS B pa3JIMYHbIX MPUPOJHbBIX 30HAX;

— BBISIBJISITh YePThI IPUCIIOCOOJIEHUS )KUBbIX OPTAaHU3MOB K OINpe/ieJIeHHbIM YCJI0BUSM;

— NPUBOJAUTb NPUMEPHI 0O6UTaTEeN el MOpel U OKEaHOB;

— HabJ1I0/1aTh 32 )KUBbIMU OpraHHW3MaMH.

— OOBACHATb NPUYUHBI HEFAaTUBHOTO BJIUSHUS X035IMCTBEHHOM J1eSITeJIbHOCTU YeJl0BEKa Ha IPUPOAY;
— 00O'BSCHATD POJib PACTEHUU U )KUBOTHBIX B KU3HU YEJIOBEKA;

— co06J1I0/1aTh IPaBUJIa TOBeJIeHUSI B IPUPOJIE;

— pa3JinyaTh B IPHUPO/Ie U HA PUCYHKAX ONACHbBIE /1151 YeJIOBeKa BUbl pAaCTEHUU U )KUBOTHBIX;
— BECTH 3/10pOBbIN 06pa3 )KU3HHU U IPOBOJUTh 6GOPHOY C BpeIHbIMU NPUBBIYKAMHU CBOUX TOBApPHIIEH.

6 kJs1acc

IMPEAMETHBIE PE3YJ/IbTATbI OBYYEHHUA
Yyamumecs 1omKHbI 3HATh:



— CyTb IOHATHUMN U TEPMUHOB: «KJIETKa», «Ip0O», «<MeMOpaHa », «000JI04Ka», «IIJIAaCTUZA», KOPraHOUA», KXPOMOCOMay», «TKaHb», «KOPTraH», KKOPEHbY,
«CTED0EbY, «JIUCT»,

«IOYKa», KIIBETOKY, IIJIOJ», KCEMS», KCUCTEMA OPTraHOBY», «IHUIeBapUTesbHas CUCTEMa», KKDOBEHOCHAs CUCTEMa»,«iblXaTeJbHas CUCTEMA,
«BBIJleJIMUTEJIbHAA CUCTEMAY,

«OIMOPHO-/BUraTe/IbHasA CUCTEMa», KHepBHasl CUCTeMa», «3HJOKPUHHAsA CUCTEeMa», Kpa3MHOXKEHHUey;

— OCHOBHbI€ OPraHOU/bI KJIETKH, TKAHU PAaCTEeHUU U KUBOTHBIX,

OpraHbl MU CUCTEMbI OPTaHOB PAaCTEHUH U )KUBOTHBIX;

— 4YTO JIEXKUT B OCHOBE CTPOEHMUS BCEX KUBbIX OPTaHU3MOB;

— CTpOeHHe YacTel nobera, 0CHOBHBIX OPTAaHOB U CUCTEM OPraHOB »KMBOTHBIX, YKa3blBaTh UX 3HAYEHHUE.

— CYTb IOHATUN U TEPMUHOB: «[I0YBEHHOE MUTAaHUEY», KBO3JYIIHOE NUTAaHUE, «XJIOPOIJIACT», KPOTOCUHTES», KIUTAHUEY, «[bIXaHHUE», KTPAHCIIOPT
BEIleCTBY», «BblJIeJIEHUEe», «JIUCTOMa/», «0OMeH BelleCTB», X0JIOJJTHOKPOBHbIE YKUBOTHbIE », KTEIJIOKPOBHbIE >KUBOTHbIE», KONIOPHas
CUCTEMa»,«CKeJIeT», «ABUKEHUEe», «pa3/paKMMOCTb», KHeEpBHas CUCTEMa», KIHJA0KPUHHAS CUCTeMa», «pedJIeKC», Kpa3MHOKEHHEY, KI1I0J0BOE
pasMHOXeHHe», «0ecro0Ji0e pa3MHOXKEeHHe», KITOYKOBAHHUE», «<repMadpoAUT», KOILJIOLOTBOPEHHEY, KONBLIEHUE», KPOCT», KPa3BUTHUEY, KIIPSMOe
pa3BUTHEY, KHENIPSIMOE PAa3BUTHUEY;

— OpraHbl U CUCTEMBbI, COCTABJIAIOLME OPraHU3Mbl PaCTEHUA U }KUBOTHOTO.

— CyTb IOHSTUIN U TEPMUHOB: «Cpe/ia 0OUTaHUS», «PAKTOPbI Cpefibl», «HaKTOPbI HEXXUBOU MPUPOABI», «PAKTOPbI )KUBOU MPUPOAbI», «ITHIEBbIE
LleN1», «IUILEBbIE CETHUY», KIPUPOJLHOE COODILECTBO», KIKOCUCTEMAY;

— KaK TOT WJIM UHOU GaKTOp CpeZibl MOXKeT BJIUATH HA XKUBble OPraHU3Mbl;

— XapaKTep B3aUMOCBA3eHl MeX/y *KMBbIMHA OpraHM3MaMHy B IPUPOJHOM COOOILeCTBE;

— CTPYKTYpy NPHUPOJHOI0 COOOIIeCTBa.

Yyamueca J0/DKHbI yMeTb:

— pacno3HaBaTh U OKa3bIBaTh Ha TaOJIULAX OCHOBHbIE OPraHOU/bI KJIETKH, paCTUTE/IbHbIE U XKUBOTHbIE€ TKaHH, OCHOBHBIE OPTaHbl U CUCTEMBI
OPraHOB PACTEeHUH U KUBOTHBIX;

— HCCJIelOBAaTh CTPOEHHWE OCHOBHBIX OPraHOB pacTeHHS;

— yCTaHaBJ/IMBAaTb OCHOBHBIE YePThI PA3/IM4Ms B CTPOEHUHU PACTUTEJIbHOM U )KUBOTHOM KJIETOK;

— yCTaHaBJIMBaTbh B3aHMOCBSI3b MeX/ly CTpOeHHEeM nobera u ero QyHKIUSAMUY;

— HCCJIelOBaTh CTPOEHHUE YacTel nobera Ha HaTypaJibHbIX 00'beKTaX, ONpe/e/IATh UX Ha TabIMLax;

— 000CHOBBIBATb BaKHOCTb B3aMMOCBSI3U BCEX OPTAaHOB U CUCTEM OPTraHOB /JIs1 06ecledyeHUs 1|eJIOCTHOCTU OpraHu3Ma.

— onpefesaTh U IOKa3bIBaTh HAa TabJIUIe OpTaHbl U CUCTEMBI, COCTABJIAIOIIME OPTaHU3Mbl PACTEHUH U )KUBOTHBIX;

— 0O'BACHATD CYLHOCTb OCHOBHBIX NIPOLLECCOB XXU3HeAeATeJTbHOCTH OPTaHU3MOB;

— 000CHOBbBIBATb B3aUMOCBS3b MIPOLECCOB KHU3HE/[eATEbHOCTH MEXAY COO0M;

— CpaBHMBATb NPOLECCHI )KU3HEAeATEeJTbHOCTH Pa3JIMYHbIX OPTraHU3MOB;

— HabJ/1t01aTh 32 6M0JIOrMYEeCKUMU NIPOLeCCaMHU, ONTMCHIBATh UX, [ieJ1aTh BBIBO/bI;

— MUCCJIe0BATh CTPOEHHE OT/le/IbHbIX OpPraHOB OPTaHU3MOB;

— QuUKCHUpOBaTh CBOY HAOJII0JeHUA B BUZle PUCYHKOB, CXeM, Ta0JIULL;



— c006JII0aTh IpaBUJIa TOBEJ€HUs B KAOMHETE OMOJIOTHH.
7 KJ1acc

INPEAMETHBIE PE3YJ/IbTATbBI OBYYEHUA

Y4amuecs 10/>KHbI 3HATh:

— CTpPOEHUE U OCHOBHbIE NMPOIECChI XKU3HEAEATENbHOCTH OaKTepUi;

— pa3Hoobpa3ue U paclpocTpaHeHUe 6GaKTEPUI U IPUOOB;

— poJib 6aKTepUi U TPUOOB B MPUPO/Ie U 3KU3HU YEJIOBEKA;

— MeTo/bl NPOPUIAKTUKU UHPEKIIMOHHbIX 3200/1eBaHUH.

— OCHOBHbI€ MTOHSITHS, OTHOCSIIIUECS K CTPOEHUIO TPOKAPUOTHYECKON U 9YKAPUOTUUECKOU KJIETOK;
— CTPOEHUE U OCHOBBI )KU3HE/IeATEbHOCTH KJIETOK Irpuoa;

— 0COGEHHOCTH OpraHU3alMU UJISIIIOYHOTO IpUba;

— Mepbl NPOUIAKTUKH I'PUOKOBBIX 3a60/1eBAaHUH.

— OCHOBHbIE METO/Ibl U3yYEHUs PaCTEeHHU;

— OCHOBHBbI€ I'pYIIbI pacTeEHUN (BOJOPOCIU, MXH, XBOIIH, IIJIayHbI, TAIOPOTHUKH, F0OJIOCEMEHHbIE, IIBETKOBBIE), UX CTPOEHUE,0C00EHHOCTHU
»KU3HeJ|esITeJIbHOCTU U MHOT006pasue;

— 0COGEHHOCTHU CTPOEHUS U )KU3HEJIEATENbHOCTH JIUILAUHHUKOB;

— poJib pacTeHUM B 6uochepe U )KU3HU YeJI0BEKa;

— MPOKMCXOX/AeHHEe PACTEHUN U OCHOBHbIE 3TAlbl PA3BUTHS PACTUTEJBHOTO MUPA.
— MpU3HAKK OpraHM3Ma KakK 11eJIOCTHOU CUCTEMBI;

— OCHOBHbI€ CBOMCTBA >XUBOTHbIX OPraHU3MOB;

— CXO/ICTBO U Pa3jIMYHs MeX/Ay PaCTUTEJbHbIM U )KUBOTHbIM OpraHU3MaMU;

— YTO TaKoe 300JI0THSI, KAKOBA ee CTPYKTypa.

— MPU3HAKHU OJJHOKJIETOYHOI'0 OPraHU3Ma;

— OCHOBHbI€ CUCTeMaTUYEeCKHE TPYIIbI OJHOKJIETOYHBIX U UX NIPeJICTaBUTeel;
— 3HaYeHHe OIHOKJIETOYHbBIX ) KUBOTHBIX B 3KOJIOTHYECKHX CUCTEMAX;

— Mapa3suTUYECKUX MPOCTENIINX, BbI3bIBAEMble MU 3a00JIEBaHUS Y YeJI0BEKA U COOTBETCTBYIOIIME MePbI MTPOPUIAKTHUKH.
— COBpeMeHHbIe Npe/iCTaBJAeHHsI 0 BOSHUKHOBEHUH MHOTOKJIETOUHBIX )KUBOTHBIX;
— 001y XapaKTepPUCTUKY TUIA KHIIIeYHOMO0/I0CTHBIE;

— 001IyI0 XapaKTepUCTUKY THMa [liocKkue yepBU;

— 0011IyI0 XapaKTepUCTUKY Tula KpyrJibie yepBy;

— 0011yI0 XapaKTepUCTUKY Tuna KosibyaTble 4yepBy;

— 00IIyI0 XapaKTepPUCTUKY THUNa YJIeHUCTOHOTHE.

— COBpeMeHHbIe MpeJCTaBJeHNUs1 0 BOSHUKHOBEHHUHU XOP/I0BbIX }KUBOTHBIX;



— OCHOBHbI€ HallpaBJIEHHUS 3BOJIIOIIMU XOP/I0BBIX;
— 00111y10 XapaKTepUCTUKY Hakaacca Poiobr;

— 00111YI0 XapaKTEePUCTHUKY Kjacca 3eMHOBO/HbIE;

— 0011YI0 XapaKTepUCTUKY Kiacca [IpecMbikatoiyecs;

— 001IyI0 XapaKTepUCTUKY kJacca [ITuibr;

— 0011YI0 XapaKTepPUCTHUKY Kjacca MyiekonuTaroLye.

— 0611e TPUHILUIIbI CTPOEHUS] BUPYCOB *KMBOTHBIX, pACTEHUU U 6aKTEpUil;
— MyTH NPOHUKHOBEHUSI BUPYCOB B OPTaHU3M;

— 3Talbl B3aUMO/AENUCTBUS BUPYCa U KJIETKHU;

— Mepbl NPOPUIAKTUKU BUPYCHBIX 3200/1€BaHUM.

Y4amuecst 10XKHbI YMETh:

— JlaBaThb 0OIYI0 XapaKTePUCTUKY OaKTepHUil;

— XapaKTepu3oBaTb GOpPMbl GAKTEPUAbHBIX KJIETOK;

— OTJ/IMYATh OAKTEPHUU OT JPYTUX )KUBbIX OPraHU3MOB;

— 0O'BbSACHATD POJIb OAKTEPUI U TPUOOB B IPUPO/I€ U }KU3HU YeJslOBeKa.

— JIlaBaTh 001y XapaKTEePUCTUKY 6AKTEPUU U TPUOOB;

— 0O'BbSACHATDb CTPOEHHE I'PUOOB U JINILIAHHUKOB;

— MPUBOJAUTH NPUMEPHI pACIPOCTPAHEHHOCTH I'PHUOOB U JIMIIANHUKOB;

— XapaKTepHu30BaTh POJib 'PUOOB U JIMIIAHHUKOB B OMOL|€HO03aX;

— omnpeiesisiTh HeChbe0OHbIE HIJISIIOYHbIE TPUODI;

— 0O'BSICHAATh POJIb OAKTEPUM U TPUOOB B MPUPO/Ie U }KU3HU YeJsI0BeKa.

— JlaBaThb OOI1YI0 XapaKTePUCTUKY PACTUTEJNbHOIO APCTBa;

— 00'bSICHATb POJib pacTeHUU B 6uocdepe;

— JlaBaTh XapaKTEPUCTHUKY OCHOBHBIX I'PYIIN pacTeHUH (BOAOPOCIei,MX0B, XBOIlleH, IJIAYHOB, MAallIOPOTHHUKOB, '0OJIOCEMEHHBIX,IBETKOBBIX);
— 00O'bSICHAATb IPOUCXOX/I€HHE PAaCTEeHUU U OCHOBHbIE 3Talbl Pa3BUTUS PACTUTEJbHOI0 MUPA;

— XapaKTepHU30BaTh PaCpOCTPaHEHUE PACTEHUN B PA3JIMYHbIX KJIUMAaTHYECKHUX 30HAX 3eMJIH;

— 00'bSICHATb IPUYUHBI PA3JIMYMN B cOCTaBe GUTOLLEHO30B Pa3JIMUHbIX KIMMAaTUUYECKUX MOSICOB.

— 00'BbSICHAATb CTPYKTYPY 300JI0THYECKON HAYKH, OCHOBHbIE 3Tallbl €€ Pa3BUTHUS, CUCTEMATUUYECKUE KATETOPUH;
— NPeJCTaBJATb 3BOJIIOIMOHHBIN yTh Pa3BUTHS dKUBOTHOTO MHUPA;

— KJIacCUPHUIIMPOBATD }KUBOTHbIE 0O'bEKTHI 110 UX MPHUHA/JIEXKHOCTH K CHCTEMAaTUYECKUM IPYyIINaM;

— NMPUMEHSTh JIBOMHbIe HA3BAHUS }XKUBOTHBIX ITPU MO/IFOTOBKE COOOIIEHUH, I0K/Ia/[0B, IPe3eHTalUK;

— 00O'bSICHAITb 3HAaUEHUE 300JI0THYECKUX 3HAHUH /IJIs1 COXPaHEHU S ’KU3HU Ha IJIaHeTe, pa3BeJleHUsl peJIKUX U OXPaHseMbIX }KUBOTHBIX, BbIBe/l€HUS
HOBBIX [TOPO/I YKHBOTHBDIX;

— UCIO0JIb30BaTh 3HAHUS 110 300JI0TUU B MIOBCETHEBHOM KU3HU.



— paboTaTh C }KUBBIMU KYJIbTypaM{ NIPOCTENUILINX, UCIIOJIb3Ys IPU 3TOM YBeJUYUTebHble TPUOOPDI;

— pacnosHaBaTb OJHOKJIETOYHBIX BO30yuTe el 3a60/1eBaHUN 4e/I0BEeKa;

— pacKpbIBaTh 3HaYeHHE 0JJHOK/JIEeTOYHbIX >KUBOTHBIX B IPUPO/Ie U )KU3HU YeJI0BEKa;

— NPUMEHSATH [10JIy4YeHHble 3HaHUA B I0BCEJHEBHOM KU3HMU.

— onpezesaTb CUCTeMAaTUYeCKYI0 IPUHAAJIEXKHOCTb )KUBOTHBIX K TOM UJIM MHOM TaKCOHOMUYECKOU IrpyIIIe;

— HabJ110/1aTh 3a 0BeJleHUeM >KUBOTHBIX B IPUPOJIE;

— paboTaTh C KUBBIMU )KUBOTHBIMU U GUKCUPOBAHHBIMU NpenapaTaMu (KoJJIeKLUSAMHY, BJAKHBIMU U MUKpOIIpenapaTaMHu ,uy4esiaMu U Jp.);
— 00'bSACHATb B3aMOCBS3b CTPOEHHUSA U PYHKIIMI OPraHOB U UX CUCTeM, 06pa3a )KU3HHU U Cpe/ibl 00UTaHHUS )XUBOTHBIX;

— NOHMMaTb B3aUMOCBA3H, CJIOXKUBILIKMECS B IPUPOJE, U UX 3HAUYEHUE /IJIS1 9KOJIOTMYECKUX CUCTEM;

— BBI/IeJIITh ’KUBOTHBIX, 3aHeCEHHBIX B KpacHy10 KHUTY, U ClI0CO6CTBOBATh COXPAHEHUIO UX YUCJEHHOCTH U MeCT OOMTaHUS;
— OKa3bIBaTh EPBYI0 MeJULIMHCKYIO IOMOLLb IPU YKyCaX OMACHbBIX WU AA0BUTHIX )KUBOTHBIX;

— HCI0JIb30BaTh Mepbl NPOPUIAKTHUKY apa3uTapHbIX 3a60J1eBaHUH.

— onpeJeisiTh CUCTeMAaTUYECKYI0 IPUHA/JIEXKHOCTb »KUBOTHBIX K TOM UJIM MHOM TaKCOHOMUYECKOW I'PYIIIIE;

— paboTaTh C >KUBBIMU )KUBOTHBIMU U GUKCUPOBAHHBIMU NpenapaTaMu (KoJJIeKL UMY, BJAQXKHBIMU U MUKpOIIpenapaTaMHu ,uy4esiaMu U Jp.);
— 00'bSICHAAITb B3aUMOCBSI3b CTPOEHHUS U PYHKIMI OPraHOB U UX CUCTeM, 06pa3a *KU3HHU U Cpe/ibl 00UTaHHUS )KUBOTHBIX;

— NOHMMAaTb U YMeTb XapaKTepHU30BaTh 3KOJOTUYECKYIO POJIb XOP/J0BbIX *KUBOTHBIX;

— XapaKTepHU30BaTh X031MCTBEHHOE 3HaUYeHHEe T03BOHOYHBIX;

— HabJt0/1aTh 3a IOBeJleHUEeM >KUBOTHBIX B IPUPO/JIE;

— BBI/IeJISITh >KUBOTHbBIX, 3aHeCeHHbIX B KpacHy10 KHUTY, U CIOCOOGCTBOBATh COXPAHEHUIO UX YUCJEHHOCTU U MeCT 0OUTaHUS;
— OKa3bIBaThb EPBYI0 MEJUIIMHCKYIO IOMOIIb IPY YKYyCaX OMAaCHBIX WU AJ0BUTHIX XKUBOTHBIX.

— 00OBACHATh MEXaHU3Mbl B3aUMO/IENCTBHS BUPYCOB U KJIETOK;

— XapaKTepU30BaTh ONACHbIe BUPYCHbIe 3a6oJieBaHus yesoBeka (CIINU/, renatut C u ap.);

— BBISIBJISATh IPU3HAKU CXO/CTBA U pa3/IM4usl B CTPOEHUU BUPYCOB;

— OCYILeCTBJIATb Ha IPaKTHKe MEPONPUSATHSA 110 NPoPUIaKTUKE BUPYCHBIX 3a60/1€BaHUH.

8 Ksacc

NPEJAMETHBIE PE3YJ/IbTATbI OBYYEHHUA

Yyamumecs 1omKHbI 3HATh:

— NpU3HAKH, JIOKa3bIBaIOIIMe POJCTBO YeJIOBeKa U KUBOTHBIX.

— OUOJIOTUYECKHE U COlMa/IbHbIe GAKTOPbI aHTPOINOTeHE3a;

— OCHOBHBIE 3TaNbl 3BOJIOLIUHY YeJI0BEKa;

— OCHOBHBbI€E YepThl pac Yyesi0BeKa.

— BKJIaJ] OTeYEeCTBEHHbBIX YUeHbIX B pa3BUTHE 3HAHUN 00 OpraHU3Me yesioBeKa.
— OCHOBHbIE MPU3HAKHU YeJIOBEKa.
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— POJIb PEryJISITOPHBIX CUCTEM;
— MeXaHU3M JIEMCTBUS TOPMOHOB.

— YaCTH CKeJIeTa YeJIOBEKa;

— XUMHUYECKHUM COCTAB U CTPOEHHUE KOCTEH;

— OCHOBHBIE CKeJIETHbIE MbIIIIbLI YeJ0BeKa.

— NpU3HAKW BHYTPEHHEH Cpe/ibl OPraHU3Ma;

— NpPU3HAKU UMMYHUTETA;

— CYULIHOCTb IPUBHBOK U UX 3HAYEHHUE.

— CyllleCTBEHHbIE NPHU3HAKW TPAHCIOPTA BEILECTB B OpraHU3Me.

— OpraHbl IbIXaHUs, UX CTPOeHUE U QYHKIIUY;

— IMTMeHUYecKre Mepbl U Mepbl MPOPUIAKTUKH JIETOYHBIX 3a00JIEBaHHUM.

— OpraHbl MUILEeBAPUTETbHON CUCTEMBI;

— FUTMeHuYecKre Mepbl U Mepbl NPOPUIAKTUKH HapYLIeHUsI pabOThl MUILEBAPUTENIbHON CUCTEMBI.
— 0COO6EHHOCTH IJIAaCTUYECKOTr0 M SHEPTeTUYECKOTr0 0OMeHa B OpraHM3Me YeJI0BEKa;

— pOJiIb BUTAMHHOB.

— OpraHbl MOYEBBIJIEJIUTEbHON CHCTEMBI;

— Mepbl NPOodUIAKTUKHY 3a60/1€BAHUN MOY€EBbIJIEJIUTETbHOW CUCTEMBI.

— CTpOeHUEe U PYHKIMU KOXKU;

— IMrMeHUYecKre TpeOOBaHUs M0 yX04y 3a KOXKeM, HOI'TSIMH, BOJIOCAaMH, 00YBbIO M OJ1€3K 0.

— CcTpoeHHUe U GYHKIIMU OPraHOB MOJIOBOU CUCTEMbI YeJIOBEKA;

— OCHOBHbI€ 3Tanbl BHYTPUYTPOOHOTO U BO3PACTHOTO PAa3BUTHS YeI0BEKA.

— 0COOEHHOCTH BbICIIeN HEPBHOM /1eATE/IbHOCTH Y€J0BEKA;

— 3Ha4eHUe CHa, ero gassbl.

— MpHEeMbI palMOHaJIbHOM OpraHrW3alUy TPy/a U OT/bIXa;

— OTpHIATe/IbHOE BJAHUSIHUE BPeJHbIX IPHUBbIYEK.

Yyamueca J0/DKHbI yMeTb:

— aHaJIM3UPOBATb 0COOGEHHOCTH CTPOEHHUS YesIOBEKA U YeJIOBEKOOOPA3HbIX 00€3bsH, IPpEBHUX MPEJKOB UesioBeKa, MpeJCTaBUTe el pa3iIMiHbIX pac.
— y3HaBaTb OCHOBHbIE CTPYKTYPHbIE KOMIIOHEHTHI KJIETOK, TKAHEHW Ha TabJ/MIax U MUKpOIpenaparTax;
— yCTaHaBJIMBATb U 00'bSICHATh B3aUMOCBSI3b MEX/1y CTPOeHUEM U QYHKIUSAMU KJIETOK TKaHEH, OPraHOB U UX CUCTEM.
— BBISIBJISITh CyIlleCTBEHHbIE IPU3HAKU CTPOEHHUS U QYHKIIMOHUPOBAHUSI OPTraHOB YyBCTB;

— c06J110/1aTh Mepbl MPOPUIAKTUKHU 3a60/IeBAHUNA OPraHOB YyBCTB.

— pacno3HaBaTb YaCTH CKeJieTa Ha HaIJIsiIHbIX T0COOUSX;

— HaXOJMTb Ha HaIJIAJHBIX TIOCOOMAX OCHOBHBIE MBIIIIIBI;

— OKa3bIBaTh NEPBYIO JOBPaYe€OHYIO MOMOIIb TPU MepesioMax.

— CpaBHUBAThb MeXy C000M cTpoeHUe U QYHKIIMU KJIETOK KPOBH;
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— 00BACHATb Me€XaHU3Mbl CBEPThIBAHUSA U IepeIMBaHUsl KPOBH.

— pas/MyaTh M ONUChIBATb OpraHbl KPOBEHOCHOUN U IMM(ATU4YECKON CUCTEM;

— M3MepATbH NYJIbC U KPOBAHOE J1aBJIeHHUE;

— OKa3bIBaTh IEPBYI0 J0BpaYeOHY0 OMOILb IPU KPOBOTEYEHHUSIX.

— BBISAABJIAATh CYLeCTBEHHbIE IPU3HAKU bIXaTeJbHOU CUCTEMBI, IPOLECChI bIXaHUS U Ta3000MeHa;
— OKas3bIBaTh IePBYI0 0BpayeOHY0 OMOILb [IPH CMIaCEHUU YTONAIOLLEr0 U OTPaBJIeHUH YTapHbIM ra3oM.
— XapaKTepHU30BaTh NHUIeBapeHHUe B Pa3HbIX OTZeJaX NULleBapUTeTbHON CUCTEMBL.

— BBIAABJIAATH CYL|eCTBEHHbIE TPM3HAKX 0OMeHa BelleCTB U peBpalleHusI SHEPTUMU.

— 00BACHATb MEXaHU3M TepPMOpPETYJIALNY;

— OKa3bIBaTh [IePBYI0 OMOILb IPU MOBPEXIEHUAX KOXH, TENJIOBbIX U COJIHEYHBIX yAapax.

— BbI/IeJISITh CyllleCTBEHHbIe IPU3HAKU NICUXUKH YeJI0BEKa;

— XapaKTepru30BaTb TUIIbI HEPBHOU CUCTEMBI.

— €06J110/JaTh HOPMbI JIMYHOM TMTMeHbl U TPOPUIAKTUKH 3a060/1€BaHUH;

— OKas3bIBaTh IEPBYIO J0BpPaYeOHYI0 NOMOILb.

9 KkJacc

INPEAMETHBIE PE3YJ/IbTATbI OBYYEHUA

Yyamumecs gomKHbI 3HATh:

— YPOBHM OpraHM3al MY )KMBOM MaTepUH U Hay4yHble JUCLUIIJIMHBI ,3aHUMaloLIMecsd U3yYeHHeM IPOLeCCOB XXU3HeAesATeJbHOCTH Ha KaXK/0M U3 HUX;
— XMMHWYeCKUH COCTaB KUBbIX OPraHU3MOB;

— POJIb XUMHUY€ECKUX 3JIEMEHTOB B 00pa30BaHWU OPraHUYeCKHUX MOJIEKY.;

— CBOWMCTBA UBbIX CUCTEM U OTJIMYME UX IIPOSABJIEHUMN OT CXOAHBIX IIPOLECCOB, IPOUCXOAALIUX B HEXKUBOU IPUPOJE;

— [1apCTBa >XMBOMW NPUPO/bl, CACTEMATUKY Y NIpe/iCTaBUTeJIEd Pa3HbIX TAKCOHOB;

— OpPHUEHTHUPOBOYHOE YHCJIO U3BECTHBIX BU/IOB ’KMBOTHBIX, PAaCTEHUH, TPUOOB U MUKPOOPraHU3MOB.

— MaKpO3JIeMEeHTBhI, MUKPO3JIeMEHThI, UX BKJI3/l B 00pa30BaHWe HeOpraHWYeCKUX U OpraHUYeCKHUX MOJIEKYJI )KUBOT'0 BelleCTBa;
— XUMHYECKHe CBOMCTBA U OMOJIOTUYECKYIO POJib BOJbI;

— pOJIb KATHOHOB U aHHOHOB B 00eCcle4yeHUH NIPOLeCCOB XKU3HeeATeJIbHOCTH;

— YPOBHM CTPYKTYPHOM OpraHrU3aliu 6eJIKOBBbIX MOJIEKYJI;

— MPUHLUIBI CTPYKTYPHOM OpraHU3al U U QYHKIIMU YTJI€BO/I0OB;

— NPUHLUIIBI CTPYKTYPHOM OpraHU3alUu U QYHKIUH KUPOB;

— CTPYKTYpy Hyk/J1enHoBbIX KucaoT (JAHK u PHK).

— omnpejie/ieHUs] MOHATUM: «[IPOKAPUOThI», «3yKAaPUOThI», KXXPOMOCOMBI», KKAPUOTUII», KMUTO3»;
— CTpO€eHHe NPOKAPUOTHUYECKOU KJIETKY;
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— CTpOeHMe NPOKapHoT (6aKTepUH U CHHe3esIeHble BOJOPOCIU (HaHOOaKTepPUH));

— CTpPOEHHE I3YKAPUOTHUYECKOU KIETKH;

— MHOroo6pasue 3yKapHoT;

— 0COOGEHHOCTH CTPOEHUS PACTUTENbHOM U )KUBOTHOM KJIETOK;

— IJIaBHbIE YaCTH KJIETKHY;

— OpraHoOM/bl LUTOMJIa3Mbl, BKJIIOYEHUS;

— CTaJINM MUTOTHUYECKOTO I[MKJIA U COOBITHS, TPOUCXOSAIINE B KJIETKE Ha KaXKJ0H U3 HUX;

— MOJIOXKEHUS KJIETOYHON TEOPUU CTPOEHUSI OPraHU3MOB;

— OUOJIOTUYECKUU CMBICJI MUTO3a.

— MHoOroo6pasue ¢popM 6ecrno0ro pa3MHOKEHHUS U TPYINbl OPraHU3MOB, [IJ1s1 KOTOPBIX OHU XapaKTepHbI;
— CYLIHOCTb I10JI0BOT'0 Pa3MHOXKEHUS U ero 6M0JI0ruyecKoe 3HaUYeHUE;

— IpOIecc raMeToreHesa;

— Mel03 ¥ ero 610JIOrHYECKOe 3HAYEHHUE;

— CYLIHOCTb OIJIOOTBOPEHHS.

— omnpejesieHUe NOHATHUS KOHTOTEHE3»;

— NepUOU3aIMI0 HHAUBU/YAJbHOTO PA3BUTHS;

— 3Tanbl 3MOPHUOHAIBHOIO pa3BUTHA (Lpo6eHre, racTpy/asALUs, OpraHoreHe3s);

— $OpMBbI TOCTIMOPHUOHAIBHOTO NEPHO/A PA3BUTHSA: HENPSIMOE Pa3BUTHE, PAa3BUTHE C MIOJIHBIM U HETIOJIHBIM [TPeBpalleHUEM;
— NpsIMOe pa3BUTHE;

— 0COOGEHHOCTH ONpe/IeJIEHHOT0 M HEOTPE/eJIEHHOTO POCTa.

— omnpejie/ieHUs] MOHATUM: «TeH», K JOMUHAHTHbIN I'eH», KPELLeCCUBHbBIN I'eH», «IPU3HAK», CBOUCTBO», «QEHOTHUI», KTEHOTHUII», KHACJIe[JCTBEHHOCTb,
«U3MEHYUBOCTbY», «MOAUPHUKALIMU », KHOPMA PEAKLIUN», KMYTALLUU», KCOPT», KIIOPOJia», KIITAMM»;

— CYLHOCTb T'MOPHU/L0JIOTUYECKOT0 METO/la U3y4eHUsl Hac/1eICTBEHHOCTH;

— 3aK0Hbl MeHzes;

— 3aKoH MopraHa.

— BU/ibl U3BMEHYUBOCTH U Pa3/IM4YUa MeXJy HUMHU.

— METO/bI CeJIeKI1H;

— CMBbICJI M 3Ha4Y€eHHe SABJIeHUU reTepo3nca U MOJTUIJIOUIUH.

— NpeJCTaBJIeHUs eCTeCTBOUCIbITaTe el 0JapBUHOBCKON 3110XHU O CYIIHOCTH »XUBOW IPUPO/bl;

— B3ruA4b1 K. JIMHHed Ha CUCTEMY »KHMBOT'O MUPa;

— OCHOBHBbI€ 10JI0’KeHUSA 3BoMOLMOHHON TeopuH K. b. J/lamapka,ee NO3UTHUBHbIE U OLIMO0YHbIE YEPTHI;
— ydeHnue Y. JlapBrHa 06 UCKYCCTBEHHOM OTOOpE;

— ydeHnue Y. JlapBrHa 0 eCTECTBEHHOM 0TOODe.

— 3Ha4yeHHe 3a60Thl 0 IOTOMCTBE /IJ11 BBDKUBAHUS;
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— onpejesieHUs MOHATUHN «BUJ» U «ITOMYJISALUS»;

— CYLHOCTb FeHeTUYeCKUX NPOLeCCOB B NONMYIALUAX;

— ¢dopMbl BUJI0006pa30BaHUS;

— OCHOBHbI€ 3aKOHOMEPHOCTH 3BOJIIOLIMU: JUBEPTEHLIUI0, KOHBEPreHIMIO U IapaJ/lle/Iu3M;

— pe3yJIbTaThbl 3BOJIIOLHH.

— IJIaBHbIE HallpaBJIeHUs 3BOJIIOLUHU: OMOJOTMYEeCKUI Iporpecc U 6M0JIOrMYeCKUM perpecc;

— TUIIbl IOKPOBUTEJILCTBEHHOUN OKpACKH (CKpbIBatoLas, NpejocTeperaruiasi) U UX 3HadyeHue JJis BbDKMBaHUS;
— OTHOCHUTEJIbHBIY XapaKTep NpucnocobeHni;

— 0COOEHHOCTH NPUCIIOCOOUTE/IBHOTO IOBE/|eHUS.

— TeopuIo akageMuka A. M. OnaprHa o Npoucx0oXKJeHUH KU3HHU Ha 3eMJie.

— 3Talbl Pa3BUTHA KUBOTHBIX U PAaCTEHUH B pa3/IMYHble 1epUO/ bl

CyLeCTBOBaHUA 3eMJIH;

— JIBMXKYILME CUJIbl aHTPOTIOTEeHEe3a;

— cHUCTeMaTHU4YecKoe M0JI0KEHHUe YeJI0BeKa B CUCTeMe XKUBOTHOTO

MHUPa;

— CBOMCTBA YesI0BeKa KaK OMO0JIOTMYeCKOr0 BU/IA;

— 3Talbl CTAaHOBJIEHUS YeJloBeKa Kak 6M0JIOrMYeCcKOro BU/Aa;

— pachbl YeJioBeKa U UX XapaKTepHble 0COGEHHOCTH.

— onpeesieHUs MOHATUH: «6ruocdepar, «3KOJIOTHUS», «KOKPYKAIOIIAs Cpejiar, «CpeJila 00UTaHUS», KTPOAYLLEHTbI», «KOHCYMEHTbI», «PeAYLLeHTbI»;
— CTPYKTYpPY YU KOMIIOHEHTbI 6Uochephi;

— KOMIIOHEHTHI )KUBOT'0 Bell|eCTBa U ero GyHKIHHU.

— QHTpOMNOTreHHble PaKTOPbI Cpe/ibl;

— XapaKTep BO3/eMCTBHUS YesioBeka Ha 6uocdepy;

— CIIO0COOBI U MeTO/ bl OXPaHbl IPUPO/AbI;

— GHOJIOTUYECKUH U COLMaIbHBIM CMBICJI COXpaHEHHS BUJ0BOT0 pa3HOOOpa3nsa OMOLeHO30B;

— OCHOBBI paljMOHAaJIbHOI'0 NPUPOA0NOIb30BaAHUS;

— HeWcyeplraeMble U UcyepraeMble pecypchl;

— 3amnoBeHUKH, 3aKa3HUKH, Napku Poccuy;

— HECKOJIbKO pacTeHUH U >KMBOTHBIX, 3aHECEHHbIX B KpacHy10 KHUTY.

Y4amuecs JOJKHbI YMeTh:

— JlaBaThb Olpe/ie/ieHHs YPOBHEW OpraHU3alluy }KUBOT'0 U XapaKTepU30BaTh MPOLECChI }KU3HEeATeJbHOCTU Ha KaXK/10M M3 HUX;
— XapaKTepHU30BaTh CBOWCTBA XXUBbIX CUCTEM;

— 00O'BACHATD, KaK NPOABJISIOTCSA CBOWCTBA )XMBOr'0 Ha KaXX/10M U3 YPOBHEH OpraHu3aluy;

— MPUBOJAUTH KPAaTKYI0 XapaKTePUCTUKY UCKYCCTBEHHOM U eCTECTBEHHOM CUCTEM KJlacCCUPUKALUU )KUBbIX OPraHU3MOB;
— 0O'BACHATD, 1I0YE€MY OPTaHU3MBbI OTHOCAT K Pa3HbIM CUCTEMATHUYEeCKUM rpyniam.

14



— 00'bSICHATb NPUHLUN AeHCTBUSA GEPMEHTOB;

— XapaKTepHu30BaTh QyHKILNHU OEJIKOB;

— OTMe4YaThb 3HEPreTUYeCKyIo poJib yIJ1eBOI0B U MJIACTUYECKYI0 PYHKIIUIO XKHUPOB.

— ONMUCbIBaTb 0OMEH BeIleCTB U IpeBpalljeHHe S3HEPTUHU B KJIETKE;

— NPUBOJAUTDL NOAPOOHYIO CXeMy Mpolecca OMOCUHTe3a OeJIKOB.

— XapaKTepUu30BaTh MeTab0JIM3M Y NPOKAPHOT;

— ONMCBIBAThb F'eHEeTUYECKUH annapaT 6aKTepui;

— OMUChIBATh MPOLECCHI CIOPO0OPA30BaHUS U Pa3MHOXKEHUS IPOKAPHUOT;

— 00BACHATH MECTO U POJib IPOKApUOT B OUOLeHO3aX;

— XapaKTepu30BaTh QYHKIIMU OPraHOU/ 0B LIMTOIJIa3Mbl, 3Ha4ueHHUE BKJIOYEHUH B )KU3HE/IEATE/bHOCTH KJIETKU;
— ONUCBHIBATb CTPOEHHUE U QYHKIIUU XPOMOCOM.

— XapaKTepHu30BaTh OMOJIOTUYECKOEe 3HAaYeHHe 6eCr0/I0r0 pa3MHOKEHUS;

— 00BSICHATH NMPOIeCcC Mei03a, MPUBOASALUN K 00pa30BaHUIO ralJIOU/IHbIX FaMeT.

— OMUCBhIBATh POLECCh], MPOTEKAaKIMe PU APOOJIeHNUH, FTaCTPYASALUU U OPraHOTeHE3E;

— XapaKTepu30BaTh GOPMbI NOCTIMOPUOHAIBHOT'O PAa3BUTHUS;

— pasJjinyaTh COOBITHS, CONPOBOXKAIOIIME pa3BUTHE OpraHM3Ma IIPU MOJIHOM U HEMOJIHOM IpeBpallieHnH;

— 00BACHATbL OMOJIOTUYECKUN CMBIC/ pa3BUTHUSA € MeTaMOpP(dO30M;

— XapaKTepU30BaTh 3Tallbl OHTOreHe3a MPHU NPSIMOM MOCTIMOPHUOHAIBHOM PAa3BUTHHU.

— MUCI0JIb30BaTh [IPU pPelleHNH 33/la4 FTeHeTUUECKYI0 CUMBOJIUKY;

— COCTaBJISITh '€HOTUIIbl OPraHU3MOB U 3aMUCHIBATb UX FAMEThI;

— CTPOUTDb CXEMbI CKpEIMBAHUSA MPU HE3aBUCUMOM U CLIeIIJIEHHOM HacJjie/JOBAaHWUM, HaC/eIOBAaHUH, CIIETIJIEHHOM C MT0JIOM;
— XapaKTepU30BaTh CYLHOCTb FTeHETUYECKOT0 ONpe/ie/IeHHs N0J1a y paCTeHUM U }KUBOTHBIX;

— XapaKTepU30BaTh 'eHOTUI KaK CUCTEMY B3aMMO/IEUCTBYIOL[UX TEHOB OPTaHU3Ma;

— COCTaBJIATh NPOCTENLIME POJOCTOBHBIE U pelllaTh TeHeTUYeCKUe 3a/1a4H.

— pacno3HaBaTb MYTallMOHHY U KOMOWUHATUBHYO U3MEHYMUBOCTD.

— 00'bSICHATH MEXaHU3MBbI lepejauu MPHU3HAKOB U CBOMCTB U3 MOKOJIEHHS B TOKOJIEHUE U BOSHUKHOBEHHUE OTJIMUUN OT POJUTENBCKUX GOPM Y
IOTOMKOB.

— OLIeHMBATh 3HaYeHUe 3BoJoLMOHHON Teopuu K. B. Jlamapka /i/is1 pa3BUTHUSI GUOJIOTHY;

— XapaKTepU30BaTh NPeAIOChlIKM BO3BHUKHOBEHUS 3BOJIIOIMOHHON Teopuu Y. JlapBUHA;

— JlaBaThb onpe/ie/ieHUs TOHSATUHN «BU/» U «ITOMYJISAIU»;

— XapaKTepU30BaTh NPUYMHBI 60PHOLI 32 CYIlECTBOBAHUE;

— omnpejiesiaTh 3Ha4eHUe BHYTPHUBU/0BOM, MEKBU/I0BOM OOPBHOBI 3a CylleCTBOBaHHUE U 60PbOBI C abUOTUYECKUMHU GAKTOPAMU Cpe/ibl;
— J1aBaTh OLEHKY eCTECTBEHHOT0 0TOOpa Kak pe3y/bTaTa 60pbObI 3a CYylLeCTBOBAHUE.

— 00'BSICHATH NPUYUHBI pa3/iesieHHs BUJ[0B, 3aHUMAIOIUX OOIIMPHBIN apeas 06UTaHUs, HA ONYJISILUY;

— XapaKTepU30BaTh NPOLECC IKOJOTUYECKOT0 U reorpadpuiecKoro BUJ006pa3oBaHUS;
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— OLLeHMBATb CKOPOCTb BUI000pa30BaHMUs B PA3/JIMYHBIX CUCTEMATUYECKUX KaTerOpPUAX KUBOTHBIX, pACTEHUH U MUKPOOPTaHU3MOB;

— XapaKTepHu30BaTb apoMopPo3, AM0aJanTalMI0 U 06110 AereHepanulo;

— NPUBOAUTH NPUMePHI TOMOJIOTUYHBIX U aHAJIOTUYHBIX OPTaHOB

— NPUBOAUTH NPUMePHI IPUCIOCOOUTENBHOTO CTPOEHUS TeJla, IOKPOBUTENIbCTBEHHOW OKPACKU IOKPOBOB U NIOBE/l€HUS XKUBbIX OPTaHU3MOB.
— XapaKTepU30BaTb XUMUUECKUU, TPeAOHUOJOTUYECKUH, OUOJIOTUYECKUH U COIlMa/IbHbIN 3Tallbl Pa3BUTHS KUBOW MaTEPUH.

— ONMUCBhIBATb pa3BUTHE }KU3HU Ha 3eMJie B apXEeHCKYI0 U IPOTEPO30MCKYIO 3PHI;

— ONUCBHIBATh Pa3BUTHUE KU3HU Ha 3eMJie B IaJIe030MCKYI0 3pY;

— ONUCBHIBATh Pa3BUTHE KU3HU Ha 3eMJie B ME3030MCKYI0 3pPY;

— ONMCBhIBATb pa3BUTHE XKU3HU Ha 3eMJie B KAHHO30MCKYIO 3py;

— XapaKTepHU30BaTh POJIb NPAMOX0XKEHUs], pa3BUTHUS TOJIOBHOTO MO3ra U TPy/ia B CTAHOBJIEHUU YeJIOBEKA;

— omnpoBepraThb TEOPHUIO pacu3Ma.

— KJIacCUPUIUPOBATH IKOJIOTUUECKHE QPAKTOPHI;

— XapaKTepHu30BaTh 6MoMaccy 3eMJiu, 6M0JIOrUYeCKY0 NPOAYKTUBHOCT;

— ONUChIBATb OMOJIOTUYECKHE KPYTOBOPOTHI BELECTB B IPUPO/JE;

— 0O'bSAICHATD JielcTBME aOMOTUYECKUX, OUOTUYECKUX U aHTPONOTEHHBIX GAaKTOPOB;

— XapaKTepHU30BaTh M pa3iMyaTh 9KOJOrHYeCKUE CUCTEMbl — GUOTe01eHO03, GUOLLEHO3 U arpoLeHO03;

— pacKpbIBaTb CYUIHOCTb U 3HAaYE€HHE B IPUPOJe CAMOPETyJISALUH;

— OINHUCBIBATH NPOLLECC CMEHBI OGUOLLEHO30B U BOCCTAaHOBJIEHUSI IPUPOJHbIX COOOLECTB;

— XapaKTepu30BaTb GOPMbI B3aUMOOTHOILIEHUH MeX/ly OpraHU3MaMU: CHMOUOTUYECKHE, aHTUOUOTUYECKHE U HEUTPaJIbHBIE.

— NPUMEHSATb Ha MPaKTUKe CBeIeHUs 06 3KOJIOTMYeCKHX 3aKOHOMEPHOCTSIX B IPOMBIILIJIEHHOCTH U CEJIbCKOM X031 CTBeE /151 IPaBUJIbHOM
OpraHM3al 1M JIECOBO/CTBA, pblIOOBO/ICTBA, a TAKXKe /IJ1s1 pellleHHs BCero KOMIJIEKca 3a/la4y OXpaHbl OKpYy»Kakolleil cpe/ibl U palluOHaIbHOTO
NpUPOJOI0JIb30BaHUS.

BbINyCKHUK HAYy4YUTCA:
JKuBble opraHu3Mbl

- OPHEHTHPOBAThCS B CUCTEME NMO3HABATEJIbHBIX [[EHHOCTEMN: OlleHUBAaTh UH(POPMALHMIO 0 )KUBBIX OpraHU3Max, [0JIy4aeMyI0 U3 pa3HbIX UICTOUHUKOB;
MOCJIeICTBUSA J1esITeJIbHOCTH YesI0BeKa B MPHUPOie

- XapaKTepu30BaTb 0COOEHHOCTHU CTPOEHMUS U MPOLECCOB XXU3HE/eSATeJTbHOCTU OU0JIOTUUECKUX 00'bEKTOB (KJIETOK, OpPraHM3MOB), UX IPAKTUYECKYIO
3HAUYUMOCTb;

- NPUMEHSATh METO/bl OMOJIOTUYECKON HAYKH /1S U3yUYeHUsI KJIETOK U OPraHU3MOB: IPOBOJAUTH HAOJ/II0IeHHS 32 )KUBbIMH OpTaHW3MaMHU, CTaBUTh
HeCJIOXKHbIe GU0JIOTHYECKUE SKCIIEPUMEHTHI U 00'bSICHATh UX Pe3YJIbTAThl, OMUCHIBATH GU0JIOrHYEeCKUE 06'bEKTHI U MPOLECCHI;
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- UCIO0JIb30BAaTh COCTABJISIOLIHME UCCIeL0BATENbCKON U MPOEKTHOM AeaTeJbHOCTHU M0 U3yYEeHHUI0 )KUBBIX OPraHU3MOB (MPUBOJUTH A0KA3aTEJIbCTRA,
KJ1accuPUIUPOBATh, CPABHUBATD, BbISIBJISATH B3aUMOCBSI3H);

Yesi0BEK U €ro 310poOBbLE

- XapaKTepHu30BaTb 0COOEHHOCTH CTPOEHUS U IPOLLECCOB XKU3HeAesATe/IbHOCTH OpraH13Ma yeJIoBeKa, UX NPaKTUYeCKy0 3HAaUUMOCTh;

- IPUMEHSTb MeTO/1bl OMOJIOTUYECKON HAYKH IPU U3YYEHUHM OpraHU3Ma YeJIoBeKa: NPOBOAUTD HAOJ/II0eHHS 3a COCTOSIHUEM COOCTBEHHOTO
OpraHu3Ma, U3MepeHHs, CTABUTh HECJIOXKHbIEe OHOJIOrHMYeCKHe IKCIIEPUMEHTHI U 00'bSICHSATD UX PE3YJIbTAThI;

- MCIO0JIb30BaTh COCTABJSAOLIYE UCCIe0BaTeNbCKON U IPOEKTHON e TeJIbHOCTH 10 U3yYeHHI0 OpraHM3Ma YesioBeKa: IPUBOJUTh J0Ka3aTelbCTBa
PO/ZCTBA YesI0BeKa C MJIEKOTUTAOIMMU }KUBOTHBIMH, CPAaBHUBATh KJIETKH, TKAaHU, TPOLECCHI KU3HEAeATEebHOCTH OPraH1u3Ma Ye0BeKa; BbISABJISATD
B3aMMOCBSI3U MeX/ly 0COOEHHOCTSIMU CTPOEHUS KJIETOK, TKaHel, OpraHoB, CUCTEM OPraHOB U UX QYHKLUAMY;

- OpUEHTUPOBATHCS B CUCTEME N103HABATEIbHBIX LIEHHOCTE!: olleHUBaTh MHPOpMal1io 06 opraHu3Me 4Yes0BeKa, 10Jy4aeMylo0 U3 pa3HbIX
MCTOYHUKOB, TIOCJIE/ICTBUS

O61wMe 6HMo0rUYecKue 3aKOHOMEPHOCTH

- QHAJIM3WPOBATh U OLIEHUBATb MOCJIE/[CTBHUS 1eSITEJbHOCTH YeJIOBEKA B IPUPO/IE.

- XapaKTepU30BaTh 00LIMe 6HOJIOTHYECKHe 3aKOHOMEPHOCTH, UX MPAKTUYECKYI0 3HAYUMOCTh;

- IPUMEHSTb METO/Ibl GMOJIOTUYECKON HAYKH AJ151 U3YyYEeHHsT 0OLHUX OMOJOTUYECKHUX 3aKOHOMEPHOCTEN: HAabGJII0JaTh U OMUCHIBATh KJIETKH Ha
rOTOBBIX MHKpOIIpenapaTax, 3KOCUCTeMbI CBOE MECTHOCTH;

- UCIMO0JIb30BaTh COCTABJISIIOLINE IPOEKTHOMN U UCCJIeJ0BATEIbCKOM 1esITeJIbHOCTH 110 U3YYEeHUIO0 06LIMX 6M0IOrMYeCKUX 3aKOHOMEPHOCTEH,
CBOMCTBEHHBIX KUBOU MPUPO/I€e; MPUBOJUTH J0KA3aTeJbCTBA HEO6X0JUMOCTH 3aLIUThI OKPYKAIOIIEeH Cpe/ibl; BbIJENATh OTJINUYUTEbHbIE TPU3HAKH
’KUBBIX OPraHHW3MOB; CylLIleCTBEHHbIE MPU3HAKH GUOJIOTUYECKUX CUCTEM U OHOJIOTMYeCKHUX NPOLECCOB;

- OPUEHTHPOBATHCS B CUCTEME MI03HABATE/IbHbIX [[EHHOCTEHN: OL[eHUBAaTh MHPOPMALIMIO O /IesITEJIbHOCTH YeJIOBEKA B IPUPO/Ie, TOTyIaeMYIO U3
pa3HbIX UCTOYHUKOB;

BJIMSIHUS GAKTOPOB pUCKA HA 3/J0POBbE YesI0BEKA.

2. CopepxaHue yyebHOI0 Kypca

1. CoaeprkaHMe y4eGHOr0 IpeaMeTa.
Buosiorus. Beegenue B 6uosioruto. 5 kiacc (684, 24 B Heziesi0)

HauMeHoBaHMe XapaKTepHCTHKa OCHOBHBIX CO/lepKaTeIbHbIX IUHUN [lepedyeHb J1abOpPaTOPHBIX U NMPAKTUYECKUX paboT,
paszesioB y4e6HOM 3KCKYpCUU

IpOrpaMMbl

Pazpen 1. MHoroo6pasue »KUBbIX OpraHnu3MoB. OCHOBHbIe CBOMCTBaA JlabopaTopHas pa6oTa
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KuBo opraHusm:
CTpoeHue u
usydyeHue (174)

»KUBBIX OpPraHU3MoB. bruosiorns — Hayka 0 XKMBBIX OpraHU3Max.
Pa3zHoo6pa3ue 61M0/10TUYECKUX HayK. MeTo/1bl M3yYeHUsl IPUPO/bI:
HabJil0/leHue, 3KCIepUMEeHT, u3MepeHue. O6opyzoBaHue /19
Hay4yHbIX HCC/e/JOBaHUN. YBeJNUUTebHble NpUbOpLL. KiieTka u ee
cTpoeHue. be3bsiiepHble U siiepHbIE

kji1eTkU. CTpoeHue U QYHKIMHU AAPa, LUTOIJIa3Mbl, OPTaHOU/OB.
XpoMocoMbl. Pa3inuns B CTPOEHUH PACTUTENbHOM, 2)KUBOTHOU U
rpr6OHOM KJeTOK. XUMUUECKHH COCTaB KJeTKU. Boga u gpyrue

HeopraHu4yecKHue BelecTBa U UX poJib. Opranuyeckye BellecTBa U UX
poJIb B KJIeTKe. BeljecTBa U ABJIeHUA B OKpY»KarolieM Mupe. Besukue

€CTECTBOUCIIbITATEJIN.

3HaKOMCTBO C 000pyZJ0BaHUEM /ISl HAyYHbIX
HCCaeJOBaHUM.

Onpegenenve MeTo/ia U3y4eHUH.
JlabopaTopHas pa6oTa

YcTpoHCcTBO CBETOBOI0O MUKPOCKOTIA.
JlabopaTtopHas pa6oTa

CTpoeHue KJIETOK paCTeHHUH U )KUBOTHBIX.

Pasgen 2.
MHoroo6pasue
)KUBBIX OpPraHM3MOB
(304)

PasBuTue :xK1M3HU Ha 3eMJie: )KU3Hb B [[pEBHEM OKEaHe;

Jieca KaMeHHOYTOJIBHOTO [IepHUOo/ia; pacLBeT JPEeBHUX

N peCMbIKaILUXCS;ITUIBI M 3BEpU Npo1ioro. PasHoobpasue u
KJ1accudUKaLus }XUBbIX opranusmoB. Bug,. LlapcTBa xxkuBo
npupoabl. [I[pu3Hakv OCHOBHBIX JAPCTB, UX XapaKTEePHUCTHUKA,
CTpOeHUEe, 0COOEHHOCTH KU3HeleATeJIbHOCTH, MecTa 0OUTaHUs,
POJIb B IPUPO/IE U KU3HEAeATEeJbHOCTH YyesioBeKa. OXpaHa »KUBOU

HPUPOJIBL

JlabopaTtopHas pa6oTa
CTpoeHHe LLIANOYHBIX FPUOOB
JlabopaTtopHas pa6oTa
Ctpoenue mMxa

Pasgen 3.

Cpega ooutaHusa
)KUBBIX OpPraHM3MOB
(94

HazeMHoO-Bo3/y1lIHas1, BO/IHAsA Y IOYBEHHAs Cpe/ibl 00U TaHHUS
opraHusMoB. [Ipucnoco6/1eHHOCTb OPraHU3MOB K cpejie

o6uTaHus. PacTeHUs U KUBOTHBIE Pa3HbIX MaTePUKOB. [IpupoHble
30HbI 3eMJu. 2KU3Hb B MOPSIX U OKeaHax.

JlabopaTtopHas pa6oTa

UccnenoBaHue 0COGEHHOCTHU CTPOEHUS pacTEHUHN U

’KHNBOTHBIX , CBA3AaHHBIX CO CpEAOﬁ 0OUTaAHUS

Pasnen 4.
Yes10BEK Ha 3eMJie
(114)

Hay4Hble npe/icTaB/eHUs O IPOUCXO0XKAEHUHU Yyesl0BeKa. /[peBHUE
npejKu yesoBeka. YesioBek yMeJibld. YesioBeK NPAMOXOAALLIUNA.
YesioBek pa3yMHbId. U3MeHeHUA B IpUpPO/ie, BI3BAHHbIE
JlesiTeJIbHOCThIO YesioBeKa. Kuc/10THbIE 01, 030HOBAs

JibIpa, TapHUKOBbIN 3P EeKT, palu0OaKTUBHbIE OTXO/IbI.
Buosioruyeckoe pazHoobpa3ue U ero coxpaHeHue. BaxxHeiue
3KO0JIOTUYeCKHe MPo6JieMbl. 3/J0pOBbe YeJ0BeKA U 6€30MaCHOCTh
»KM3HU. B3aMOCBs3b 3/10pOBbsl M 00pasa >KU3HU. BpeiHble
NPUBBIYKHU U UX TpodUIaKTHUKA. [I[paBuJia moBeJieHHS YesloBeKa
B OIMNACHBIX CUTYaUUAX IPUPOJHOTO NNporucxokaeHusd. [Ipocreitiune
CrIoCo6bl OKa3aHUs epPBOU MOMOIIH.

JlabopaTtopHas pa6oTa
[To ctpanuuam KpacHov KHUTH

18




Hrorosoe 0000mIEHNE
lu

HUTtoro 68 u4aca

HanpaBsieHUsI NPOEKTHOU AeATENbHOCTH 00YYaOLUXCS:
-UHPOpPMaLlUOHHBIE IPOEKTHI

Buosiorus. 2KuBoiut opranusmM. 6 kjacc (68 4, 2 4 B HeZieJi10)

HaumeHoBaHue paszesioB
y4eb6HOM NporpaMMbl

XapaKTepuCTUKA OCHOBHBIX COZlepKaTeAbHbIX IMHUU

[lepedyeHb J1a6OPATOPHBIX W MPAKTHYECKHUX
paboT, 3KCKYpPCUH

Pazgen 1.
CTpoeHue U CBOICTBa

’KMBBIX OpraHu3MoB

(264)

Tema 1.1. MHoroo6pasue >kUBbIX OpraHu3MoB. OCHOBHbIe CBOWMCTBA

OCHOBHBIE CBOMCTBA >KUBBIX OPTaHHU3MOB: KJIETOUHOE CTPOEHUE, CXOJHbIN XUMUYECKHUU

2KUBBIX OPTAHU3MOB COCTaB, 0OMEH BellleCTB U SHEPTUH, IUTAHUE, [bIXaHHUE,

(34) Bbl/leJIeHUe, pOCT Y pa3BUTHE, Pa3paKUMOCTb, IBUXKEHUE,
pa3MHOXeHHUe.

Tema 1.2. CopepkaHue XMMUYECKUX 3J1IEMEHTOB B KJieTKe. Bosia,ipyrue JlabopamopHas pa6oma

XUMUYECKUU COCTAB HeopraHu4yecKue BelleCTBa, UX POJIb B XKU3HeAeATebHOCTHU KJIETOK. OnpegesieHre cocTaBa CeMsH IILIEHULBI.

KJIETOK (4 4) OpraHuueckye BellleCcTBa: OeJIKH, >KUPBbI, YTJIEBO/bl, HYKJI€UHOBbIE Y4e6Ho-/1a60paTOpHOE O0OOpPyZlOBaHHE IO
KHCJIOTBI, UX POJIb B KJIETKE. 3KO0JIOTUH, OUOJIOTHUHU

Tema 1.3. KileTka — ajieMeHTapHada eJUHULA }KUBOT0. be3bsAiepHble U AjlepHble JlabopamopHas pa6oma

CTPOEHHE k1eTkd. CTpoeHUe U QyHKIIMHU 9/1pa, UUTOINIAa3Mbl U €e OPraHOU/10B. CTpoeHUe KJIETOK XKMBbIX OPraHU3MoB (Ha

PACTUTEJIbHOU U XpoMoCOMBI, X 3HaueHue. Pa3inuuda B CTPOEHUHN PAaCTUTEJIBHOU U rOTOBbIX MUKpOIIpenaparax).

YKUBOTHOM KJIETOK. KUBOTHOU KJIETOK.

KJIETKA — XKUBA{

CUCTEMA (4 4)

Tema 1.4. JlesieHne — Ba)kHeMlIllee CBOMCTBO KJIETOK. 3HaYEHHUeE JleJIEHUSA IJis poCcTa

JAEJIEHUE KJIETKHU (24)

" pa3BUTHUA MHOTOKJIETOYHOI'O OpraHMU3Ma. ﬂ.Ba THUIIA AeJIEHUA. ﬂe.ﬂeHHe
— OCHOBA pa3MHOXEHHWA OPraHU3MOB. OcHOBHBIE THUIIBI JeJIeHUdd KJIEeTOK.
MuTo3 .OCHOBHBIE 3Tallbl MUTO3a. CYH_IHOCTI:: Melo3a U ero
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6H0JIOTHYECKOE 3HAUYEHHE.

Tema 1.5. [ToHsATHE «TKaHb». KileTOUHbIe 3/1eMeHTHI U MeKKJIETOYHOE BELLECTBO. JlabopamopHast paboma
TKAHU PACTEHMW U | Tunel TKaHeil pacTeHuii, UX MHOroo6pasue, 3Ha4eHHe, 0CO6eHHOCTH TkaHU )KUBBIX OPraHU3MOB.
KUBOTHBIX (44) cTpoeHusl. TUIbl TKaHEN )KUBOTHBIX OPraHU3MOB, UX CTPOEHUE U
bYHKIMU.
Tema 1.6. [TousiTue «opran». OpraHsl IBETKOBOI'0 pacTeHusl. BHelllHee cTpoeHue u | JlabopamopHasi paboma
OPTAHBI U CHUCTEMDBI | 3HaueHue kopHs. KopHeBbie cucTeMbl. BuionaMeHeHUsI KOPHEU. Pacno3HaBaHuMe oOpraHoB  pacTeHUH U
OPT'AHOB (74) CtpoeHue u 3HayeHUe nobera. [louka —3ayaTouyHbi nober. CTebesib KaK | >)KUBOTHBIX.

oceBOM opraH nob6era. [lepegBuxeHue BelecTs 110 cTe6J1t0. JIUCT.
Ctpoenue u pyHKUMHU. [IpocTele U c10kKHBIe JIUCThA. L|BeTOK, ero
3HauYeHUEe U CTpOoeHUe (OKOJIOLBETHUK, TBIYMHKH, NECTUKH ). ColBeTus.
[lnoapl, X 3HaYeHHe U pa3HooOpa3re. CTpoeHUe CeMSH OJHO/0JbHOTO U
JBYZ,0JIbHOTO pacTeHuU. CucteMbl opraHoB. OCHOBHbIE CUCTEMBI OPraHOB
»)KMBOTHOTO OpraHM3Ma: NUIeBapuTebHas, ONIOPHO- ABUraTebHas,
HepBHasl, 9HJOKPUHHAs, pa3MHOKEeHMUSI.

Tema 1.7.

PACTEHUA U
JKNBOTHBIE

KAK HHEJIOCTHBIE
OPT'AHU3MHBI (2 4)

B3anMOCBS3b KJIETOK, TKAHEH U OPraHOB B OpraHMU3MaXx.
JKuBble opraHu3Mbl U OKpy>Karolasi cpefa.

Pazjpen 2.
KusHeeaTe/IbHOCTD
OpraHusmos (36 4)

Tema 2.1.
[MUTAHUE U
[TMIIEBAPEHHUE (4 4)

CyuHOCTb NOHATUA «TUTaHUE». 0COOEHHOCTHU NUTAaHUS PAaCTUTETbHOTO
opraHusma. [louBeHHOe nuTaHue. Bo3ymHoe nutaHue (POTOCUHTES).
Oco6eHHOCTH NUTAHUS KUBOTHBIX. T paBosi/iHbIE XKUBOTHBIE, XULIIHUKHY,
TPyINoebl ; CHAMOMOHTBI, Tapa3uThl. [I1iieBapeHe U ero 3HaueHHue.
OCco6eHHOCTH CTPOEHUS MULEeBAPUTENbHBIX CUCTEM KUBOTHBIX.
[TunieBapuTespHble GepMEHTHI U UX 3HAYEHHUE.

Tema 2.2.
JABIXAHUE (4 4)

3HaueHMe JibiIxaHUs. PoJib KMC/IOpo/ia B Ipoliecce paciienjeHust
OpraHHUYeCKHUX BEIIeCTB U 0CBOOOX/IeHHUs dHepruM. J[biIxaHHe pacTeHUH.
PoJib yCTBUIL ¥ YeueBHUYEK B IbIXaHUHW pacTeHUH. /J|bIxaHHe }KUBOTHbIX.
Opranbl JbIXaHHUs )KUBOTHbBIX OPraHHU3MOB.

Tema 2.3.

l'[epel-loc BEIIEeCTB B OpraHrM3Me, ero 3Ha4eHHue. l'lepe/:[BmKeHHe BEIIECTB

Jla6opamopHas paboma
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TEPE/IBDKEHUE
BELLECTB B OPTAHU3ME
(44)

B pacTeHUU. 0COGEHHOCTH CTPOEHUSI OPTaHOB PaCTeHUH,
obecrevyrnBawIMX Npolecc nepeHoca BewecTB. 0CO6EHHOCTH NepeHoca
BellleCTB B OpraHM3Max >XMBOTHbIX. KpoBeHOCHasl cucTeMa, ee CTpoeHue
u pyHkuuu. 'emosnmba. KpoBb U ee cocTaBHble YacTH (MJ1a3Ma, KJIE€TKU
KPOBH).

[lepeaBukeHUE BOJIbl U MUHEPATbHBIX
BEILIECTB 110 CTEOJII0.

Tema 2.4.
BBIJEJIEHUE. OBMEH
BEIIECTB U 3HEPI'MHA

PoJib BblZie/IeHHS B TPOIIECCe XKU3HENeATeJTbHOCTH OPTaHU3MOB.
[IpoAyKTHI BblJleJIeHUs] Y pACTEHUN U »KUBOTHBIX. BbiiesieHue y
pacteHui. BeigiesieHue y )KUBOTHBIX. OCHOBHbBIE BbIJIe/IUTEbHbIE

(4 4) CHUCTEMbI y )KUBOTHbIX. OOM€EH BeIleCTB.

Tema 2.5. 3HayeHMe OMOPHbBIX CUCTEM B )KU3HU OPraHU3MOB. Jla6opamopHas pa6oma

OITOPHBIE CUCTEMBI OnopHble cucteMbl pacTeHUU. ONOpHbIe CUCTEMBI 2KUBOTHBIX. Pa3zHoo6pa3ue OnopHBIX CUCTEM )KUBOTHBIX.
(24)

Tema 2.6. JIBM>KeHHMe KaK BaykKHeW111asi 0COOeHHOCTb YKUBOTHbBIX OPraHU3MOB. Jla6opamopHasn pa6oma

JIBUOKEHME (4 1)

3HayeHHe ABUTraTeJbHOU aKTUBHOCTHU. MexaHHW3MbI, 06ecrie4yuBalolie
JIBUPKEHME YKUBbIX OPTaHU3MOB.

/IBr>keHre HHDY30pUU TYDesbKHU.
[lepeMelieHHe [J0K/1€BOTO YEPBS.

Tema 2.7. KusHe eaATeIbHOCTb OPraHM3Ma U ee CBAI3b C OKpYKallllel Cpeson.

PETYJIALUNA ITIPOLUECCOB | Perynsinys npoueccoB KU3HELEATENbHOCTH

KU3HEAEATEJIBHOCTHU | opranusmos.Pa3zgpakuMoctb. HepBHas cucTeMa, 0CO6eHHOCTH CTPOEHUSI.

(44) Pediekc, MUHCTUHKT.

Tema 2.8. BuoJiornyeckoe 3HaueHUe pa3MHOXKeHHUs. Buibl pasaMHoxxeHus. becniosioe | Jla6opamopHasa pa6oma

PA3MHOXXEHHE (4 4)

pa3MHOeHUE KUBOTHBIX (JeJieHre NPOCTEeNIINX, TOYKOBAaHUE TU/PbI).
BecnoJioe pa3MHOXKeHUe

pactenuil. [losioBoe pasMHOXeHUe OpraHu3MoB. OCO6EHHOCTH M0JI0BOTO
Pa3MHOXeHUS KUBOTHBIX. OpraHbl pa3MHOKeHUs. [10/10Bble KJIETKHU.
OnnogotBopeHue. [losioBoe pa3aMHOKeHHe pacTeHUU. OnblIeHHeE.
JIBoiiHOe onyiofoTBOpeHue. O6pa3oBaHue

NJIOJ0B U CEMSIH.

BeretaTtusHOe
pacTeHuM.

Pa3sMHOXeHHE KOMHATHBIX

Tema 2.9.
POCT U PA3BUTHE (4 4)

PocT v pasBuTue pactenni. UHAUMBUAyabHOE pa3BUTHE.
PacnpocTpaHeHue n10/10B U ceMsiH. COCTOsIHUE MTOKOS, er0 3HaUYeHUE B
»KU3HU pacTeHUH. YC10BUA IpopacTaHus ceMsH. [lutanue u poct
npopocTkoB. OCOGEHHOCTU pa3BUTHS }KUBOTHbIX OpraHU3MoB. Pa3BuTtue
3apo/ibilia (Ha npuMepe JiaHLeTHUKA). [locTaMOprHOHa/IbHOE pa3BUTHE
KUBOTHBIX. [I[psiMOe ¥ HenpsMoe pa3BUTHE.

JlabopamopHas pa6oma
[IpsiMoe ¥ HenpsiMoe pa3BUTHE HACEKOMBbIX
(Ha KOJIJIEKIIMOHHOM MaTepHraie).

Tema 2.10.

B3anMocCBs3b KJIETOK, TKaHe! U OpPraHOB B OpraHU3Me. Pel"y}'IHTOpHaH
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OPTAHU3M KAK EJIMHOE

AeATeJIbHOCTDb HepBHOﬁ 151 FYMOpaJIbHOP’I CI/ICTeM.OpFaHI/IBM KaK eJHHO€E

[EJIOE (2 4) nesioe. OpraHu3M — OGUOJIOTHYECKAs CUCTEMA.

Paspeun 3.

Opranusm u cpeja

(54)

Tema 3.1. BiusiHue pakTOpOB HEXKMBOM NPUPO/bI (TeMIlepaTyphl, BJAaXKHOCTH,
CPEJIA OBUTAHHA. CBeTa) Ha >KWBble OpraHM3Mbl. B3aMOCBSI3U }KMBbIX OPraHU3MOB.

®AKTOPBI CPEJIBI (3 1)

Tema 3.2.
[TPUPO/IHBIE
COOBIL[ECTBA (2 u)

[IpupogHoe coobiecTBo. IkocucTeMa. CTpYKTypa U CBSI3U B IPUPOHOM
coobuectBe. llenu nuTaHus.

HTorosoe 06061meHue 14

HUTtoro 68 yacoB

HanpaB/ieHus1 IPOEKTHON [ eATeJIbHOCTU 00y4YaroLUXCs:
-MHQOpPMaLlMOHHbIE NPOEKThI

Pe3epB 6 4aca uCIOJIb30BaH Ha TeMy JeJieHUe KJeTKU -1 Jac, TeMy TKaHU 2 4aca, OpraHbl U CUCTEMbI OpraHoB 1 yac, cpesa ob6uTaHus. GpaKTopbl
cpeabl 1 yac, B CBA3U CO CJOXKHOCTbIO T€M U HUTOroBoe 0000I1ieHHMe 1 4ac B CBAASM C HEOOXOJMMOCTbIO 3aKpellJIeHW: U NMOBTOPEHUS 3HAaHUU

NI0JIy4YEeHHBIX B 6 Kjacce .

Bbuosiorus. MHoroo6pasue »KUBbIX OpraHu3M. 7 Kjacc (68 4, 2 4 B HeJ1eJ10)

HavMeHoBaHUe pa3ziesioB
y4eOHOW NporpaMMbl

XapaKTepI/ICTI/IKa OCHOBHBIX CoZiepXKaTeJIbHbIX JIUHUH

[lepedyeHb 1abOPaTOPHBIX U IPAKTUYECKUX PAOOT,
3KCKYpCHUHU

Beegenue (3 u)

Mup KUBbIX OpraHM3MOB. YPOBHU OpraHU3alluy U CBOMCTBA
»KUBOT0. JKocucTeMbl. bBuocdepa — rsobasibHas 3KoJI0THYeCKast
CUCTeMa; TPaHULbl U KOMIIOHEHTbI 6uocepsl. [IpuynHbI
MHOI'006pa3ys )KHMBbIX OPraHU3MOB. JBOJIIOLIMOHHAsA Teopus Y.
JlapBrHa 0 NpUCNOCO6JIeHHOCTH K Pa3HOOOPA3HBIM yCI0BUAM
cpebl obuTaHus. EcTecTBeHHas cucTeMa KaaccupUKaLuu

KaK OTpaKeHHe Mpoliecca 3BOJIOLHUU OPTraHU3MOB.

Paspen 1.

IlapcTBO bakTepun

(34)

Tema 1.1. [IpoucxoxaeHre U 3BoJIIOLMSA 6akTepuit. 061He CBOMCTBA JlabopamopHas pa6oma

MHOTI'OOBPA3HE, IPOKAapUOTHYECKUX OpraHu3MoB. MHOroo6pasue ¢popM 6akTepuil. | 3apUCOBKA CXeMbl CTPOEHHUs] IPOKAPUOTHUYECKOU
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OCOBEHHOCTH 0co6eHHOCTH CTpOeHUs 6aKTepHUaJbHOU KJIeTKU. [IoOHATHE 0 TUNAX | KJIETKH.

CTPOEHMUA obMeHa y npokapuoT. 0CO6eHHOCTH OpraHU3alyu U

U [TPOUCXOKAEHUE )KU3HeeATeJIbHOCTU IPOKApPUOT; paCIpOCTPaHEHHOCTb U POJib

I[TPOKAPUOTHUYECKHUX B OMOILleHO3aX. JKOJIOTHYECKasd POJib U MeIMLIMHCKOEe 3HaYeHHEe

OPTAHU3MOB (3 4) (Ha mpuMepe npejcTaBUTesiel noaapcTBa Hacrosuye 6akTepun).

Paspen 2.

IapcTtBo I'puo6sI (4 4)

Tema 2.1. [IpoucxoxaeHue U 3BoJOLUSA TPU6OB. OcobeHHOCMU cmpoeHus JlabopamopHas pa6oma

OBbLIAA K/s1emok 2pu608. OCHOBHblE Uepmbl 0P2aHU3AYUU MHO20K/1emo4Hblx | CTpoeHUe MJieCHEBOro rpuba MyKopa®.
XAPAKTEPUCTUKA epu6bos. Omdeswvi: Xumpuduomukoma, 3uzomukoma, Ackomukoma,

TPUBOB (3 u)

basuduomukoma, Oomukoma; epynna HecosepuieHHblie 2pubbil.
OCco6eHHOCTH XU3HEAESATETbHOCTH U

pacnpoctpaHeHue. Posib rpr60B B 6MOLIEHO3aX U X039 CTBEHHOU
JlesITEJIbHOCTH YeJIoBeKa.

Tema 2.2.
JIMITAWHUKH (1 4)

[ToHsaTHE 0 cuMOUO03e. O61Ias XapaKTEPUCTUKA JUIIAWHUKOB. TUIIbI
CJIOEBUII JIMIIAHHUKOB; 0COOEHHOCTH KH3HeJesaTeJbHOCTH,
pacnpoCTPaHEHHOCTD U 9KOJIOTHYECKas POJib JUIIAWHUKOB.

Pasgen 3.

IlapcTrBo Pacrenus

(16 4)

TeMma 3.1. PacTuTe/ibHBIM OPraHM3M KaK 1eJI0CTHasA cucteMa. KieTku, TKaHy,
OBIIAA OpraHbl M CUCTEMBI OPTaHOB pacTeHuU. Perynanus
XAPAKTEPUCTHUKA >KU3HelesITeJIbHOCTU pacTeHUuH; UTOropMoHbl. OCO6EHHOCTHU

PACTEHUH (2 4)

KU3HeeATeJbHOCTU pacTeHUr. PoTocruHTe3. [IUrMEeHTHI.
CucTeMaTHKa paCTEHMM; HU3LIKE U BbICIIME PACTEHUSI.

TeMma 3.2.
HU3IIWE PACTEHHUA (2 4)

Bogopocau kak ApeBHelIIas rpymnna pacteHui. O61as
XapaKTepUCTHKa Bojopoceil. 0CO6eHHOCTH CTPOEeHHUS TeJla.
OfHOKJIeTOYHbIe U MHOTOKJIETOUHbIE BOOpOC/Ir. MHOroo6pasue
BOJIOpPOCJIEN: OTZeJIbl 3eJieHble BOLOPOC/IH, bypble BogopOCIu U
KpacHble Bogiopociu. PacnpocTpaHeHue B BOAHBIX U HA3€MHbIX
O6uoLeHO03aX, IK0JIOrUIecKas poJib BogopocJeil. [I[pakTuyeckoe
3Ha4YeHHUeE.

Tema 3.3.
BBICIHIUE CITIOPOBLIE

HpOHCXO)K,Z[eHI/Ie nu O6H_[aH XapaKTEePUCTHUKA BbICIIUX paCTeHHﬁ.
Ocob6eHHOCTHU OpraHMv3aigv M UHAWBUAYAJIbHOT'O PAa3BUTHA
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PACTEHMS (4 1)

BBICIIMX pacTeHUH. CopoBble pacTeHusd. 001 XapaKTepUCTHKA,
npoucxoxgenue. Otges MoxoBUAHbIe; 0COOEHHOCTHU OPraHU3aluy,
>)KM3HEHHOTO LIMKJIa. PacripocTpaHeHue U poJib

B buonenosax. Otaes [l1ayHoBUIHBIE; 0COOEHHOCTH OpPraHU3aLMH,
»KM3HEHHOTI0 LJUKJIa. PacnpocTpaHeHue U poJib B 6MOL€HO3aX.
Otpen XBouieBU/IHbIE; 0COOEHHOCTH OPraHU3alLluK, KU3 HEHHOT'0
1MKJa. Pacnpocrpanenue v posb B 6uMoneHosax. Otaen
[lanopoTHuKoBUAHBIE. [IporcxoxAeHNe U 0COOEHHOCTH
OpraHU3alMy NalOPOTHUKOB. JKM3HEHHbIN LIMKJ/I TallOPOTHUKOB.
PacnpocTpaHeHue U poJib B OMOLleHO3aX.

Tema 3.4. [IporcxoxaeHre U 0CO6EHHOCTH OpraHU3al MU r0JI0CEMEHHbBIX

BBICIIME CEMEHHBIE pacTeHHW#; CTpOeHHe TeJa, })KU3HeHHble GOpPMbl

PACTEHUA. rojoceMeHHbIX.MHOroob6pa3ue, pacipoCTPaHEHHOCTh

OTAEJITOJIOCEMEHHBIE | rosioceMeHHBIX, UX POJib B GMOIEHO3aX U MPAKTHUUYECKOEe 3HAYEHHE.

PACTEHHUA (2 4)

Tema 3.5. [IporcxoxaeHre U 0COGEHHOCTH OpraHrU3al MU IOKPbITOCEMEHHBbIX |./la6opamopHas pa6oma

BBICIIME CEMEHHBIE pacTeHHW#; CTpoeHHe TeJla, })KU3HeHHble GOpPMbl H3y4yeHue CTpoeHUs MOKPbITOCEMEHHBIX
PACTEHHUA. OTAEJI NMoKpbITOCeMeHHbIX. Kiaccel OiHOA0/IbHBIE U [IBYJOJIBHBIE. pacTeHu™.

[TIOKPBITOCEMEHHBIE OcHOBHbIE ceEMeNCTBA MOKPbLITOCEMEHHbBIX pacTeHUM (2 ceMelcTBa

(LIBETKOBBIE) PACTEHHS
(64)

OIHOZIOJIbHBIX U 3 ceMeNCTBa JIBY/10JIbHbIX PACTEHUH).
MHoroo6pasue, pacipocTpaHeHHOCTh 1IBETKOBBIX, UX POJIb B
O0HOIIeHO3aX, B )KU3HU YeJIOBEKa U ero X031 CTBEHHOH

eI TeJTbHOCTH.

Pasnen 4.

IlapctBo JKuBOoTHBIE (39

4)

Tema 4.1. JKuBOTHBINM OpraHu3M Kak IjeJIoCTHas cucteMa. KieTku, TKaHy, JlabopamopHas pa6oma

OBbILIAA OpraHbl U CUCTEMbI OPTaHOB XKUBOTHBIX. Perynanusa AHanu3 cTpyKTypbl pa3JIUYHbIX OUOMOB CYLLIH U
XAPAKTEPHUCTHUKA KU3HeesATeJIbHOCTH XUBOTHBIX; HEpBHAsA U 3HA0KPHUHHAA MupoBOro okeaHa Ha CxeMax U UWIJIOCTPaLUAX.
JKUBOTHBIX (1 4) peryasiyu. OCO6eHHOCTH KU3HE/eSITeIbHOCTH )KUBOTHBIX,

OTJIMYAIOUIME UX OT Npe/CTaBUTeJEN JPYTUX LIAPCTB KUBOU
IPUPO/IbI.

CucreMaTHKa >KUBOTHBIX; TAKCOHOMUYECKHE KaTeropuy;
O/IHOKJIETOYHbIE

Y MHOTOKJIETOYHbIE (6eClT03BOHOYHbIE U XOPA0BbIe) YKHBOTHBIE.
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B3anMOOTHOIIEHHUS XXKUBOTHBIX B 6I/IOLleH038X; TpO(l)I/I‘{eCKI/Ie
YPOBHH U L E€ITKU U TAHHA.

TeMma 4.2.
[TOJILUAPCTBO
OZJHOKJIETOYHBIE (2 u)

O6u1as xapakTepuCTUKA NpocTelux. KiaeTka oJHOK/IETOUYHbIX
»KUBOTHBIX KaK 11€JIOCTHbIA OpraHu3M; 0COOeHHOCTHU OpraHU3aLuu
KJIETOK MPOCTEMNINX, ClIeliha/ibHble OpraHou/ibl. Pa3HoobOpa3ue
IPOCTENLIUX U UX POJIb B OMOL|€HO03aX, *KU3HU YeJIOBeKa U ero
X03IMCTBEHHOU JiesTeNbHOCTU. Tvn CapKOXT'yTUKOHOCLBI;
MHOroo6pasue ¢opM CapKO/J0BBIX U XKI'YTUKOBBIX. Tunt CHOPOBUKY;
CIIOPOBUKU — Mapa3uThl YesJ0BeKa U KUBOTHbIX. 0COOEHHOCTH
opraHusauuu npeacrapurtesied. Tun UHpysopunu. MHOroo6pasue
MH)Y30pUH U UX POJIb B OUOL€HO33aX.

JlabopamopHasi paboma

CTpoeHue aMeOBbl, 3BIJIeHbI 3€JIEHOU U UHPY30pHUU

TydesbKHU.

TeMma 4.3.
[TIOJAILAPCTBO
MHOT'OKJIETOYHBIE (1 u4)

0611as xapaKTeprUCTHKA MHOTOK/JIETOYHBIX >KUBOTHBIX; TUIIbI
cuMMeTpuU. KneTky ¥ TKaHM »XUBOTHBIX. [IpocTelmne
MHOTOKJIETOUHbIe — I'YOKH; UX pacpoCTpaHEHUE U
3K0JIOTMYeCKOe 3HaYeHHUe.

Tema 4.4. OcobGeHHOCTH OpraHy3al iy KUIIEeYHOIO0JI0OCTHBIX. becnosioe JlabopamopHas pa6oma
THUII Y II0JIOBOE pa3MHOXeHHe. MHOroobpasue U pacnpocTpaHeHHe M3y4yeHure n1akaToOB U TabJ/KL, OTPAKAIOIIUX X0/
KHWIIEYHOITOJIOCTHBIE KHIIE€YHOIOJIOCTHBIX; TUAPOUHbBIE, CHUPOUHBIE U KOPAJJIOBbIE pereHepanyu y TUAphbl.
(349) noJivnel. PoJjib B IpUpPOAHBIX COOO1IECTBAX.
Tema 4.5. OcobeHHOCTH OpraHv3al My NJI0CKUX yepBeil. CBobogHOXMBYyIIMe | JlabopamopHas paboma
THUII [IJTOCKHUE YEPBHU pecHUYHble YepBU. MHOroo6pasre peCHUUHbIX YepBeH Kr3HeHHbIe UUKJIbI IE4EHOYHOT'0 COCaIbIIUKA U
(24) Y UX pPoJib B 6Mo1eHo3aX. [I[prcnoco6ieHrs K Napa3suTU3My y ObIYbEro IenHsl.
NJIOCKUX YyepBel; kiaaccel Cocanbiiuky U JIeHTOYHBIE YePBU.
[loHATHE 0 )KU3HEHHOM IJUKJIE; LIUKJIbl PA3BUTUS IEYEHOUYHOTO
cocaJsiblMKa U 6b14bero 1enHsa. MHoroo6pasue MnjiaocKux yepBei-
apa3uToB; Mepbl NPOOUIAKTUKHU Iapa3UuTapPHbIX 3a00J1eBaHUH.
Tema 4.6. OcobGeHHOCTH OpraHy3al Uy KPYTJbIX YepBel (Ha mpuMepe JlabopamopHas pa6oma
THUII KPYT'JIbIE YEPBU YyeJioBeueCKoM ackapu/ibl). CBo60AHOXKUBYIME U Tapa3suTUieckie | ’KM3HeHHbIN UK/ YeJI0Be4eCKOW acKapUabl.
(249) KpyTJible YepBU. L|UK/ pa3BUTHSA YeJI0OBEUYECKON acKapu/ibl; MEPHI
npodUJIaKTHKH acKapHa03a.
Tema 4.7. Oco6eHHOCTH OpraHy3al Uy KOJIbYaThIX UepBel (Ha mpuMepe Jla6opamopHas pa6oma
THUII KOJIbYATBIE YHEPBHU | MHOTOLIIeTUHKOBOTO YEPBS HEPEU/ibl); BTOPUYHAs MOJIOCTh TeJla. BHeniHee cTpoeHUe JOX/AEBOr0 YepB4.
(34) MHoroo6pasue KoJib4aTbhIX YepBel; MHOTOILIETUHKOBbIE U

MaJIOINETHHKOBBIE KOJIbYAThIE€ YEPBH, ITMABKH. 3HayeHUe
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KOJIbYaThIX YepBEW B OMOI€HO3aX.

TeMma 4.8.
THUIT MOJIJTIOCKH (2 4)

0co6eHHOCTH OpraHM3allMi MOJIJIIOCKOB; CMellaHHas

10JIOCTh Tesia. MHOroo6pa3ue MOJIJIIOCKOB; KJ1acchl bproxoHorue,
JlBycTBOpYaThlie U ['0JloBOHOTME MOJIJIFOCKU. 3HAaYEeHUE MOJIJIFOCKOB
B 6HMoLleHO3aX. PoJsib B }KH3HU YeJI0BEKa U ero X03AHCTBEeHHOH
JesTeJbHOCTH.

Jla6opamopHas paboma
BHeniHee cTpoeHHEe MOJIJIFOCKOB.

TeMma 4.9.
TUITYJIEHUCTOHOT'UE

(74)

[IponcxoxaeHre U 0COGeHHOCTH OpraHU3aluy YIeHUCTOHOTUX.
MHoroo6pa3sue 4JIeHUCTOHOTUX; KJaccbl Pakoo6pasHble,
[Taykoo6pasHbie, HacekoMbie 1 MHOroHOKKHU. Kitacc
Pakoo6pa3Hbie. 0611as XxapaKTepuCTHKa KJIacca paKooOpa3HbIX Ha
npuMepe pevyHoro paka. Beiciive v HUu31IKe paku. MHOroo6pasue 1
3HaYeHHe pakoobpas3HbIX B buoneHo3ax. Kinacc [laykoobpasHsie.
O611as XxapakTeprucTHKa NaykoobpasHbIx. [layky,

CKOPIUOHBI, KJiely. MHOroo6pasre ¥ 3HaueHHe ayKooOopa3HbIX

B 6uoneHo3ax. Knacc Hacekombie. MHOroo6pasue HaceKOMBIX.
0611as xapaKTepuCTHKa KJIacca HACEKOMBIX; OTPS/bl HACEKOMbIX C
NOJIHBIM U HEMOJIHBIM NpeBpallleHueM. MHOroo6pasue v 3Ha4eHue
HaceKOMbIX B 6MOLleH03aX. MHOTOHOXKH.

TeMma 4.10.
TUIT UTJIOKOXKHUE (1 4)

O61u1as xapakTepuCTUKA TUIIa. MHOroo6pasue UIJI0KOXKUX; KJIacChl
Mopckue 3Be3ab], Mopckue exu, ['onotypuu. MHoroo6pasue u
3K0JIOTUYECKOe 3HaYeHHue

Tema 4.11.

[IpoucxoxgeHre XOp0BbIX; MOJTUIIbI 6eCYepeNnHbIX U
THUIT XOPZIOBBIE. M03BOHOYHbIX. 0011as XxapaKTepyucTUKa TUna. [logTun
ITOATHII BECHEPEIIHBIE BecuepenHble: JaHIeTHUK; 0COOEHHOCTU €ro OpraHu3aluy u
(149) pacnpocTpaHeHus
Tema 4.12. 0611as xapaKTepUCTUKA M03BOHOYHBIX. [[porcxo/jeHue pbIo.
[TIOATHUII [TIO3BOHOYHBIE | O61ias xapakTepucTuka pbi6. Knaccel XpsiieBble (aKy/ibl U CKaThl)
(YEPEITHBIE). 1 KocTHble pb16bl. MHOrOO6pasye KOCTHBIX PbI0: XPSIEKOCTHDIE,

HAZIKJIACC PBIBbI (2 4)

KHUCTelNepble, BOSIKOAbIIIALIME U Iydeniepble. MHOroobpasue
BHU/IOB U YEPThI MPUCIOCOBJEHHOCTH K Cpejie OOUTaHUSI.
JKOJIOTHYECKOE U X03IUCTBEHHOE 3HAaYeHHeE PbIO.

Tema 4.13.
KJIACC 3BEMHOBO/IHBIE (2

4)

[lepBble 3eMHOBO/IHBIE. O61as XapaKTePUCTHKA 36 MHOBOAHBIX KaK
nepBbIX HA3eMHbIX TO3BOHOYHBIX. becxBocCThle, XBOCTAThIE U
6e3Horvue amprubMU; MHOTOOOpa3He, cpesila OOUTAHUS U
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3KoJiIoru4yecKkre 0co6eHHOCTU. CTPYKTYpHO-OYHKIIMOHATbHAs
OopraHvsalusi 3eMHOBO/IHbIX Ha TPUMepE JIATYUIKH.
JKoJioruyecKasi poJjib U MHOroobpasue 3¢ MHOBO/HbIX.

TeMma 4.14.
KJIACC
[TPECMBIKAKIIHECA (2

4)

[TpoucxoxaeHue pentuaui. O6uias xapaKTepUCTHKA
NPECMBIKAIOIUXCSA KaK IEPBUYHOHA3€MHbIX Y KUBOTHBIX.
CTpykTypHO- GyHKIIMOHA/IbHASA OpraHU3aliys NPeCcMbIKaLUXCS
Ha npuMepe siepunbl. YemyiyaTele (3MeH, ALepULbl U
XaMeJIeOHbl ), KPOKO/AWJIbI U Yepemnaxu. PacnipocTpaHeHue u
MHOroob6pasue

$opM penTUInii; MON0XKEHUE B IKOJIOTUYECKUX CUCTEMAX.
BbIMepliive rpynnbl NpecMbIKam IUXCS.

Jla6opamopHas pa6oma
CpaBHHUTE/IbHBIN aHAJIN3 CTPOEHUA CKeJIETOB
yepenaxu, liepULbl U 3MEHU.

Tema 4.15.
KJIACC IITHULLBI (4 4)

[IpoucxoxaeHre NTUL; NEPBONTULI U UX IPEJIKU; HACTOSAILIUE
ntuibl. Kunerpyjble, uiu jietarliue; 6eCKuaeBble, UJIU
6eraroliye; MMHTBUHbI, MU MJ1aBawoliyde NTUlbl. 0COGEHHOCTHU
OpraHv3al Uy U 3KoJIornueckas AuddepeHIMPOBKA JeTAIIIUX
nTul, (ITULBI Jieca, CTENEeN U MYCThIHb, OTKPbITHIX BO3AYIIHbIX
NPOCTPAHCTB, 60JI0T, BOJA0OEMOB U nobepexxuit). OxpaHa u
npUBJeYeHNe NTUL; JOMallIHUe NTULbL. Posib ITHL, B IpUPO/E,
»KM3HU YeJI0BEKa M ero X03siIMCTBEHHOM [ eITEJIbHOCTH.

TeMma 4.16.
KJIACC
MJIEKOINMIUTAKIIME (4 4)

[Ipoucxoxaenre Mmiaekonurawux. [leppo3Bepu (yTKoHOC

v exuziHa). Husmue 3Bepu (cymuaTsie). HacTosiiue 3Bepu
(maneHTapHble). CTpyKTYpHO-YHKIIMOHAIbHbIE 0COOEHHOCTH
OpraHvsalUy MJIEKONUTAKLUX Ha IpUMepe COOaKHU.
JKoJiornyeckas poJib MJAEeKONMUTAIIIUX B IPOLecCe pa3BUTHUA
>KUBOM NIPUPO/JbI B KAKHO30MCKYI0 3py. OCHOBHBIE OTPA/bI
nJlaleHTapHbIX MyeKonUuTawux: HacekoMosiiHble, PyKoKpbLible,
['pri3yHbl, 3aliieobpa3Hble, XulHble, JlacToHorue, KutoobpasHsble,
HenapHokonsiTHbIE, [lapHOKONBITHBIE, [I[pUMaThI M J1p. 3HaYeHHE
MJIEKONIUTAIOLUX B IPUPO/Je U XO3AUCTBEHHOM [,eATeJbHOCTU
yesioBeKa. OxpaHa I1eHHbIX 3Bepel. JloMaliHie MIeKONUTalie
(KpynHBIN ¥ MeJIKUU poraTbhlil CKOT U Apyrue
CeJIbCKOX03MCTBEHHbIE }KUBOTHbIE).

Paspneun 5.
Bupycsli (2 4)

061as1 XapaKTepUCTHKA BUPYCOB. CTOpUS UX OTKPBITHUS.
CTpoeHue BHpyca Ha MpUMepe BUPyca TabayHOH
MO3auKHu.B3anmoieiicTBre BUpyca U KJIeTKU. BUpycbl —
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3a6oJsieBaHUd rpunnoM. [Ipoucxox/jeHue BUPYCOB.

BO30yAUTENN ONIACHBIX 3a60/ieBaHUH YesoBeKa. [I[podpunakTuka

3akiaw4denue (1 4)

OcobeHHOCTH OpraHU3al i U MHOTO0Opa3ue XXUBbIX
3HAHUM B IPAKTHUKE CeJIbCKOI0 X039UCTBA, B pAZe oTpacaen

4JeJIOBEKaA.

OpraHU3MOB. OcHOBHbIE 006J1aCTH IIpUMEHEHHUA OHUOJIOTHYECKHUX

IPOMBIIJIEHHOCTH, IPH OXpaHe OKPYKaIeH cpefibl U 3/J0POBbsI

HUToro 68 yacos

HanpaBsieHUsI NPOEKTHOU AeATENbHOCTH 00YYaOLUXCS:
-UHPOpPMaLlMOHHBIE IPOEKTHI

-COlMaJIbHbIE€ MTPOEKThbI

Pe3epB 1 yac ucnoJib30BaH Ha TeMy prr]lble 4Ye€pBHU B CBA3HU CO CJIONKHOCTBIO TEMBI

Buosiorus. Yenosek. 8ksacc (684, 2 4 B Hefie10)

HauMeHoBaHue XapaKTepUCTHKa OCHOBHBIX COJlep>KaTeIbHbIX TMHUN [lepedeHb 1abOPATOPHBIX U IPAKTUYECKUX PAOOT,
pasziesioB yye6HOU 3KCKypCUU

IpOorpaMMbl

Paspgen 1. Yes10BeK Kak 4acCTh »KMUBOM pUpoAbl. MecTo yesioBeKa

MecToO yesi0BeKa B
cucreme

B CHCTeMe OpraHrnu4eCKoro myupa. LIeprI CXO0ACTBA YeJIOBEKa U
’KNBOTHDIX. CXOACTBO H Pa3/INdrA 9eJI0BEeKa U ‘-IeJlOBeKOO6p33HbIX

OpraHuy4YecKoro 006e3bsiH. Yesl0BEK pa3yMHbI.

Mupa (2 4)

Paspen 2. Brosiornyeckue u coyuaibHble GaKTOPbl aHTPOIIOCOLIMOTEHE3A.
IIpoucxoxxaenue JdTanbl aHTponoreHe3a U GakTopbl CTAHOBJIEHUS YesloBeKa. Packl
4yeJsioBeKa (2 4) 4eJIOBEKa, UX IPOUCXOXKIEeHUe U eIMHCTBO.

Paspnen 3. Hayku o yesioBeke: aHaTOMUs, U3UOJIOTHS, TUTHEHA.

KpaTkas ucropus
pa3BUTHUS 3HAHUH O
CTPOEHUHU

A QYHKIUAX
opraHusMa
4yesioBeKa (2 4)

Benvkue aHaToMbl ¥ dusuosioru: F'unnokpat, KnaBauii 'anen,
Annpeac Besanui.

Paspen 4.

KneTouyHoe CTPpOEHHE OpraHMU3Ma. TKaHU: saIUTE/IMAJIbHbIE,

Jla6opamopHas paboma
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O6muii 0630p

CoeAUHHUTEJIbHbIE, MbIIIIEYHbIE, HEpBHAA. Opl"aHbI 4yeJioBe4YeCKoro

HBy‘IeHI/Ie MHUKPOCKOIIMY€CKOI'0 CTPOEHHA TKaHEeM.

CTpOeHHUs opra"usMa. CUcTeMbI OpraHoB. B3anMoCBSI3b OPraHOB U CUCTEM Jla6opamopHas pa6oma

U GyHKIUH OpraHoOB KaK OCHOBa roMeoCTa3a. PacnosHaBaHue Ha TabJIMIAX OPraHOB U CUCTEM
opraHusma OpraHOB.

4yeJsioBeKa (4 4)

Pazpen 5. ['yMopasnbHas perynsanus. Kesesbl BHyTpeHHEN CEKPELUH. JlabopamopHas paboma

Koopaunanus ['opMOHBI U UX poJib B 06MEHHbIX Mpoleccax. HepsHo- M3ydeHue roJIOBHOI'0 MO3ra 4yeJsioBeKa (110 MyJIskaM ).

u peryasanus (10 4)

rymopasbHas peryasauusa. HepBHas perynsauus. 3HaueHUe
HepBHOM cucTeMbl. lleHTpanbHasa u nepudepruyeckass HepBHbIe
cucteMbl. BereTaTuBHas U coMaTU4ecKast YaCTU HEPBHOU
cucteMbl. Peduiekc; npoBeJieHre HepBHOT0 UMNyJibca. CTpoeHUe U
GYHKLMHM CIMHHOTO M03ra, OT/leJI0B T0JIOBHOI'0O Mo3ra. bosibnive
noJiyliapus roJoBHoro Mosra. Kopa 60/b1nx nosymapui.
3HayeHHe KOpbI O0JIbIIMX OJIYIIAPUH U ee CBA3U C JpPyTUMHU
oTZenaMu Mo3ra. Oprasbl 4yBCTB (@HAJIU3aTOPhI), UX CTPOEHUE U
¢yHkunu. CTpoeHue, yHKIUU U TUTUEHA OPTraHOB 3peHMUSI.
CTpoeHure 1 pyHKLIMHK OpraHoOB cayxa. [Ipeaynpexaenue
HapyuleHuH cayxa. OpraHbl ocsi3aHus, BKyca, 000HsAHUA. ['UrueHa
OpraHOB YYBCTB.

JlabopamopHasi paboma
M3y4yeHune U3MeHeHHUs pa3Mepa 3payka.

Paspen 6.
Onopa
U ABUKeHHe (8 4)

OcobeHHOCTH CKeJsleTa YeJ0BeKa, CBI3aHHbIEe

C TPY/ZL0BOM [1eITE/IbHOCTBIO U NpsAMOX0oxJeHueM. CocTaB U
CTpO€eHMe KOCTel: Tpyb64aThle ¥ ryodaTble KOCTU. PocT KocTel.
BospacTHble U3MeHeHUs B CTPOeHUU KocTel. Tunbl coeiuHe-
HUA KocTel. 3ab0JieBaHUSA ONOPHO-ABUTaTE/IbHOM CUCTEMBI U UX
npoduiakTuka. MpeieyHas cuctema. CTpoeHue U pa3BUTHE
MblLIL. OCHOBHBIE IPYNIbI MBI, UX QYHKIHUU. Pa60Ta MbI1ILL;
CTaTHYecKas M JUHAMHUUYecKasi Harpy3ska. Posib HEpBHOM CUCTEMBI
B peryJiillui paboThl MbIIIL, YTOMJIEHUE MBILIL, POJIb aKTUBHOTO
OT/IbIXa B BOCCTAHOBJIEHUM aKTUBHOCTH MbILIEYHOU

TKaHU. 3Ha4eHue GU3UYeCKOU KyJIbTYphbl U peXXUuMa TpyAa A
NpaBUJIBHOr0 GOPMUPOBAHHUS ONIOPHO-/IBUTaTeJbHON CUCTEMBI

Jla6opamopHas pa6oma

M3y4yeHre BHELIHETO CTPOEHUS KOCTEH.
Jla6opamopHas pa6oma

M3MepeHHe Macchl M poCcTa CBOEro OpraHmu3Ma.
BoisiBieHME BJAUSHUSA CTATUYECKON U IMHAMUY€ECKOU
Harpy3Ku

Ha yTOMJIEHHE MbIIIII.

Pasnen 7.
BHyTpeHHsAA cpeaa
opranusma (4 4)

[TonaTHe «BHYTpeHHAA cpefia». TKaHeBas XKUJKOCTb.
KpoBb, ee cocTaB 1 3HaueHHe B 06ecriedeHU U
KU3HeJeATeJbHOCTH

opranusma. KsieTouHble 3/1eMeHThI KPOBU: 3pUTPOLIUTHI,

JlabopamopHas pa6oma
M3yyeHHEe MUKPOCKOTTUYECKOTO CTPOEHUST KPOBH.
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JIEMKOLUTBHI, TPOMOOLMUTEL [I1a3Ma kpoBU. CBepThIBaHHE KPOBH.
['pynnel kpoBu. JIuMmdpa. UMMyHHTeT. UHPEKLIMOHHbBIE
3abosieBaHus. [IpeaynpenuTtenbHble IPpUBUBKMU. [lepesnBanue
KpoBU. JloHopcTBO. 3HaueHue pabom JI. [lacmepa u U. H. MeuHu-
K08a 8 06.1acmu uMMyHUmMema.

Paspen 8.
TpaHcnopT BelecTB
(4 4)

CepZLe, ero CTpoeHHUe U peryasnusa AeTeJbHOCTH. bobiioi u

MaJibli KpyTY KpoBoobOpaleHus. JiIumpooobpanieHue. [IBuxeHue
KpOBH 110 cocyiaM. KpoBsiHoe fjaByieHre. 3a60JieBaHUS OPTaHOB
KpPOBOOOpalleHus], UX Ipeynpex/jeHHe.

JlabopamopHasi paboma

M3MepeHre KPOBSTHOTO JIaBJIEHUSI.

OnpejesieHue MyJibca U MOJACYET YUCIA CEPAEYHBIX
COKpallleHuH

Pasgen 9.
AbixaHue (5 4)

[ToTpe6HOCTb OpraHr3Ma YesiI0BeKa B KUCI0pO/e BO3/yXa.
OpraHbl ibIXaHUSl, UX CTpOEHHUeE. JIbIxaTebHbIEe JBUKEHUS.
['a3006MeH B Jierkux, TKaHsX. [lepeHOC ra3oB 3pUTPOLUTAMU U
IJ1a3MOU KpoBHU. Peryssinusa apixaHus. UCKycCTBEHHOe JibIXaHUE.
['osiocoBOM annapar.

Jla6opamopHas paboma
OnpepesieHre YaCTOTHI AbIXaHUS.

Paznen 10. [luTaTesbHbIE BellleCTBA M NUIeBble NPOAYKThI. [loTpebHOCTD Jla6opamopHas pa6oma
IIumeBapeHue YyeJIOBeKa B IIUILE U IMTAaTeJbHbIX BellleCTBaXx. BUTaMUHBI. Bo3gelicTBUe ey J0UHOTO COKA Ha GeJIKH, CJIFOHbI — Ha
(54) [TumeBapeHue. CTpoeHue U GYHKIIMU OPTraHOB MHUILLEBAPEHUSI. KpaxmaJl.
[InimeBapuTebHbBIE KeJle3bl: IeYeHb U MOAKeyL04Has JlabopamopHasi paboma
KeJie3a. ITanbl IPOLeCcCcOB NuleBapeHust. Mccaedosanus Y. I1. OnpeneneHve HOPM PallMOHAJIBHOTO M TAHHUS.
[lass08a 8 ob61acmu nuujesapeHus.
Paznen 11. 061as xapaKTepUCTUKa 06MeHa BellleCTB U SHEPTUH.

O6MeH BellleCTB
Y 3Hepruu (2 4)

[lnacTuyeckuil U aHepreTUUYECKU 0OMeH, UX B3aUMOCBS3b.
BuTaMuHbl, uX poJib B 0OMeHe BellecTB. [MITOBUTaMUHO3.
['MnepBUTAMUHO3.

Paznen 12.
Boigenenue (3 4)

KoHeuHbIe npoayKThl 00MeHa BelecTB. OpraHbl BblIeJI€HUS.
[Toukwu, ux crpoenue U GyHKuU. 06pa3oBaHUE MOYH.

PoJib KOXY B BBIBEZIEHUU U3 OPTraHU3Ma MPOJYKTOB 06MeHa
BellleCTB.

Pazpgen 13. CTpoeHue U QYHKILUHU KOKH. POJIb KOXKU B TENJIOPETYJISALIMU.
IloKpoBHI Tes1a 3akasnBaHue. [UrneHnyeckre Tpe6boBaHUSA K OJl€XK /€,

(3 4) 00yBHU. 3260/1€eBaHUs KOXKU U UX NIpeJlyNpexJeHue.

Paznen 14. CucteMa OpraHoB Pa3MHOEHUS: CTPOEHHUE U TUTUeHa.

PazmHoOXXeHUe u
pasButue (3 4)

OmyogoTBOpeHUe. BHyTpuyTpo6HOE pa3sBUTHE, poAbl. JIaKTalUsl.

PocT u pasBuTHe pebeHKa. [lJ1TaHupoBaHUE CEMbH.
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Pasgen 15. Pediekc — ocHOBa HepBHOU JlesiTeIbHOCTU. MccaedosaHus H. M.
Bbicliasg HepBHasA Ceuenosa, U. I1. [lasnosa, A. A. Yxmomckoeo, I1. K. AHoxuna. Bupgpi
AeATeJIbHOCTh pediekcoB. Popmbl noBeseHUsA. 0COOGEHHOCTH BbICIIEH HEPBHOU
(6 4) JleITeJIbHOCTY Y NIoBeJleHUs yesnoBeka. [losHaBaTe/ibHbIE
npoueccel. TopMoxxeHue. TUnbl HEPBHOM CUCTEMBI.
Peyb. Mpiuienve. Co3HaHue. buosiornyeckyie puTMBl.
CoH, ero 3HaYeHHe U TUrMeHa. [UrrneHa yMCTBEHHOI0 Tpy/a.
[TamMsaTh. IMonH. OCO6EHHOCTH IICUXUKH YeI0BEKa.
Paspnen 16. Cob6uitoieHre CAaHUTapPHO-TUTUEHUYECKUX HOPM U MTPaBUJI Jla6opamopHas paboma

YeJI0BEK U €ro
340poBbe (4 4)

3/0poBOro o6pasa »13HU. Oka3zaHue NepBOM JOBpaueOHOU
IIOMOIIIM IPY KPOBOTEUYEHUH, OTPABJIEHUH YyrapHbIM ra3oM,
CllaCeHHHU yTOMaloLero, TpaBMax, 0Xorax, 06MOpOXKeHHH.

YKpEH.}IeHI/Ie 310PpOBbdA: ABUTaTE€/IbHAA dAKTUBHOCTb, 3daKaJIMBAHHE.

dakKTOopbI pUCKA: CTPECCHI, TUIIOJUHAMUSI, IEPEYTOMJIEHHE.
BpesHble TPUBBIYKH, UX BIMSIHUE Ha 3JJ0POBbE Y€JI0BEKA.
YesioBeK U OKpy:kawas cpeaa. OKpykawuas cpejia Kak
MCTOYHUK BelllecTB U 3Hepruu. Cpeja o6utanus. [IpaBuia
NIOBe/IeHUsI YeJIOBEKA B OKpYKallIel cpeie.

M3ydeHne MPUeMOB OCTAHOBKH apTepPUAbHOIO U
BEHO3HOI'0

KpPOBOTEUYEHU M.

JlabopamopHas pa6oma

AHasu3 ¥ olleHKa BJUSHUS Ha 3/J0POBbe YesloBeKa
dakTopoB

OKpYy:KawleH cpelbl.

HTorosoe o606111eHHE
1 4gac

HUToro 68 yacos

Pe3sepB 4 yaca ncno/ib30BaH Ha TeMy BHYTpPeHHAA cpeja -1 4yac, TeMy BbljiesieHUe -1 yaca, BbICIIasA HEpBHAA AeATeJbHOCTb 1 4ac, B CBA3U CO
CJI03KHOCTBIO TEM U UTOTOBOE 0606111eHMe 1 Yac B CBSA3U C HEOOXOAMMOCTbIO 3aKpeNJeHus U NOBTOPEHUSI 3HAHUU MOJIy4YeHHbIX B 8 KJacce
HanpaB/ieHus NPOEKTHOU [1eSITeIbHOCTU 00y4YarouXCs:
-uMHQOpPMaLlMOHHbIE TPOEKTHI

-COHaJIbHbIE ITPOEKThI

- yqe6Ho — HCCJieA0BaTEJIbCKHE ITPOEKThI

Buosiorus. O6mue 3aKOHOMEPHOCTH. 9 kiacc (684, 2 4 B HeJleJsio)

HanmeHoBaHue XapaKTepHUCTHKA OCHOBHBIX CO/lepKaTeIbHbIX TUHUH [lepeyeHb 1a6OPATOPHBIX U
pasziesioB yye6HOU IpaKTHUYECKUX paboT, 9KCKypCU
IpOrpaMMbl

Beenenue (3 4)

MecTo KypCa B CUCTEME €CTECTBEHHO-HAYYHbIX JUCHHIIJINH, d TAKXE B
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O6uosoruueckux Haykax. Llesin v 3afjaun Kypca. 3Ha4eHUe npejMeTa JJis
NOHMMAaHUs eJUHCTBA BCET0 >KMBOT'0 U B3aMM0O3aBUCUMOCTH BCEX YaCTEH
o6uocdepnbl 3eMM. YPOBHU OPraHU3aL MU KU3HU: MOJIEKYJISIPHO-
reHeTUYeCKHH, KJIETOUHbIH, TKaHEBbIHM, OPraHHbIM, OpraHU3MEHHbIH,
NONYJIALLUOHHO- BU/I0BOM, OMOreoLieHOTU4eCKUr U 6uochepHbiid. EAMHCTBO
XUMHUUYECKOT0 COCTaBa KUBOW MaTepUH; OCHOBHbIE IPYMIbI

XUMUYECKUX 3JIEMEHTOB U MOJIEKYJI, 00pa3yoliye }KUBO€E BeleCTBO
6uocodepsbl. KieTouHoe cTpoeHUe 0PraHM3MOB, HaCeSLUUX

3emsit0. O6MeH BeleCTB U CAaMOPEryJIsiLUs B 6U0JIOrHYeCKUX

cuctemax. CaMoBoCIIpoU3Be/ieHUe; HAaCJeJCTBEHHOCTD U

M3MEHYMBOCTb KaK OCHOBA CyleCTBOBAHMUS )KUBOUM MaTepHUU.

PocT u pasBuTHe. PazipaxkuMocTb; popMbl U36HMpPATETbHON peaKkuu
OpPraHrM3MOB Ha BHEIIHHE BO3/leCTBUS. PUTMHUYHOCTb MPOILECCOB
YKU3He/lesITeIbHOCTH; 6UOJIOTUYECKUE PUTMbI U UX 3HAaYEHHE.
JIMCKpeTHOCTb )XKMBOTO BellleCTBa M B3aUMOOTHOLIEHHS YaCTH U 1|eJI0T0 B
6uocrcTeMax. JHEPro3aBUCUMOCTD KUBbIX OPraHHU3MOB; GOpPMbI
noTpeb6seHust 3Hepruu. LlapcTBa »KMBOM PUPO/Ibl; KpaTKast
XapaKTEePUCTHUKA eCTECTBEHHOM CUCTEMbI KJI1aCCUPUKALUH KUBbBIX
opraHusMoB. BuioBoe pa3Hoo6pasue.

Paspgen 1.
CTpyKTypHasa
opraHusanus
»KMBBIX OPraHU3MOB
(13 4)

Tema 1.1.
XUMHUYECKAA
OPT'AHU3ALIMA
KJIETKH (4 4)

JJlIeMeHTHBIN COCTaB KJIeTKHU. PacipocTpaHeHHOCTb 3/1eMEHTOB, UX BKJIA/, B
06pa3oBaHUe )KUBOW MaTepUH U 0O'bEKTOB HEXXUBOW PUPO/bI.
Makpo3/jieMeHTbI, MUKPO3JIEMEHTbI; UX BKJIa/, B 0Opa3oBaHUe
HeOpraHWYeCKUX U OpraHu4ecKUx MOJIeKyJI )KUBOI'0 BelleCTBa.
Heopranuyeckue MoJieKyJibl )KUBOTO BellecTBa. Bozia; ee xumMuyeckue
CBOMCTBaA U 6HoJiornyeckas poJsib. Coii HeOpraHM4ecKUX KUCJIO0T, UX BKJIa/,
B 06ecrieyeHue NPOLEeCCOB XKU3HeeATeJbHOCTH U N0 JlepKaHne
romMeocTtasa. Pojib KaTHOHOB U aHMOHOB B 06eclleYeHUH IPOLLeCCOB
KU3HeJeATeJbHOCTH. 0CMOC ¥ OCMOTHYECKOEe [laBJIeHHe; 0CMOTHYECKOe
NOCTYIlJIEHHE MOJIEKYJ B K1eTKy. OpraHu4yecKue MOJIEKYJIbI.
BuoJsiornyeckue nojuMMepbl — 6eJIKH; UX CTPYKTYpHasi opraHusanusl.

32



@yHKIMU 0eJIKOBBIX MOJIEKYJI. YTJIEBOAb], UX CTPOEHHE U OUOJI0TUYecKas
poJib. 2Kpbl — OCHOBHOM CTPYKTYPHBINA KOMIOHEHT KJIE€TOYHBIX MEMOpPaH U
UCTOYHUK 3Hepruu. IHK — mMosiekysibl HacsieqcTBeHHOCTU. Peynivkanus
JHK, nepenava HacsieicTBEHHOW HHPOpPMALUKY U3 IOKOJIEHUS B IOKOJIEHHE.
[lepenaya Hacie CcTBeHHOM MHGOPMaLMU U3 ipa B [UTOIJIA3MY;
TpaHckpunuus. PHK, ee ctpykTypa u pyHkiuu. UHbopMaumoHHble,
TpaHCNOPTHbIe, pubocoManbHble PHK.

Tema 1.2. O6MeH BellecTB ¥ Npeobpa3oBaHUe IHEPTUH B KJIETKe.
OBMEH BEIECTB 1 TpaHcnopT BelecTB Yepe3 KJAeTOYHY0 MeMbOpaHy. [IuHo- 1 paroyuTos.
[IPEOGPA30BAHME BHyTpUKJIETOYHOE NHUILleBApPEHHe U HAKOIJIEHHEe SHEepPTUH;
JHEPI'HMHA paclienJieHue IJI0Ko3bl. BUOCMHTE3 6eIKOB, )KUPOB U YIJEBO/0B
B KJIETKE (4 4) B KJIETKE.
Tema 1.3. [IpokapuoTHUUECKHE KJIETKU: popMa U pa3Mepsl. LluTonsiaszma JlaGopaTopHas pa6oTa
CTPOEHHUE U 6akTepuasbHOU KJIeTKU. OpraHusanus MeTabo1M3Ma y IpOKapHuoT. M3y4deHne KJIETOK 6aKTepuH,
®YHKIHUHU ['eHeTH4eckui annapat 6akTepuil. CnopoobpazoBaHue. PaaMHoOXKeHHe. pacTeHHW# U )KHUBOTHBIX HAa TOTOBBIX
KJIETOK (5 4) MecTo ¥ poJib IPOKapHOT B 6HMOLIEHO3ax. JyKapuOoTUYeCcKas KJeTKa. MHUKpoIlpenapaTax™.
[luToniazma sykapuoTU4eCcKou KaeTKU. OpraHesijibl LUTOIJIa3Mbl, UX
CTPYKTypa U pyHKUUU. lluToCKeneT. BkitoueHUs U UX pOJib B MeTab0IM3Me
KJ1eToK. KiieTouHOoe 1ipo0 — LieHTp yIpaBJleHUs )KU3HEeLeATebHOCThIO
kJ1eTKU. CTPYKTYpPhI KJIETOUHOTO f/1pa: iiepHasi 060J104Ka, XpOMaTUH
(reTepoxpoMaTHH), ApbIIK0. OCO6EHHOCTHU CTPOEHHUS PACTUTENbHOU
KkJ1eTKU. [lesieHue kiaeTok. KiieTkr B MHOTOKJIeTOYHOM opraHusme. [lonsatue
o 1uddepeHIUPOBKE KJIETOK MHOTOK/JI€TOYHOIO OpraHM3Ma.
MuTOTHYEeCKUN UKJI: UHTePda3a,
peayniukauus JHK; muTo3s, pasbl MUTOTUUECKOTO Jle/IeHUs U
npeo6pa3oBaHUs XPOMOCOM. Bro1I0rMyecKril CMbICJ M 3HaYeHHe
MUTO3a (6ecrnosioe pa3MHOXKEHHE, POCT, BOCIIOJIHEHUE KJI€TOYHbIX
notepb B QU3NOJOTUYECKUX U IATOJIOTUUYECKHUX YCIOBUSX).
KineTouyHast Teopusi CTpOEHUsI OPraHM3MOB.
Pasnen 2.
Pa3MHOXeHUe U
UHAUBUYATbHOE
pa3BuTHe
opraHusmoB (54)
Tema 2.1. CyumHocTbh M GOpMbI pa3MHOKeHUs1 OpraHu3MoB. becnosioe pa3aMHoOKeHUEe
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PASMHO>XEHUE
OPTAHM3MOB (2 4)

pacTeHUH U )KUBOTHBIX. [l0J10BOe pa3MHOKEHHE YKUBOTHBIX U pPACTEHUH;
o6pa3oBaHUeE MOJIOBBIX KJIETOK, OCEMEHEHUE U OJIOOTBOPEHHE.
Buosiornyeckoe 3Ha4eHUeE MOJIOBOTO pa3MHOKeHUs1. [amMeToreHes. [lepuobl
06pa3oBaHU M0OJIOBBIX KJIETOK: pa3MHOXKeHHE, POCT, co3peBaHue (Meii03) u
dbopmupoBaHue. 0COGEHHOCTHU CliepMaTOreHe3a U OBOreHesa.
OnJ1010TBOPEHHE.

Tema 2.2.
WHAWBUAYAJIbBHOE
PA3BUTHE
OPTTAHHU3MOB
(OHTOTEHE3) (3 4)

IMOpHUOHANBHBIN epUo/, pa3BUTUA. OCHOBHbIE 3aKOHOMEPHOCTH
Jlpo6JieHHs; 06pa3oBaHUe OZHOCJOMHOTr0 3apoAbliia — 6J1aCTyJIb.
['acTpynAanus; 3aKkOHOMepHOCTH 00pa30BaHHUA ABYXCJOMHOTrO 3apobllia —
ractpyJibl. [lepBUYHBINA OpraHoreHe3 u AajbHelasa gudpdepeHupoBKa
TKaHeH, OpraHoB U cucTeM. [1ocTaMOpUOHAIbHBIN IepUO/, Pa3BUTHSL.
®opMbl TOCTIMOPHUOHAIBHOTO NTepuo/a pa3BuTus. Henpsamoe pasBuTue;
NOJIHBIM U HENOJIHbIM MeTaMopdo3. Buosioruyeckuit CMbICJ1 pa3BUTHS C
MeTamop¢o3oM. [Ipsamoe pasBuTue. PocT onpesesieHHbIN U
HeolpeJeJIeHHbIH.

Paspgen 3.
HacneacTrBeHHOCTD
U U3MEHYHUBOCTb
opraHusmoB (18 4)

Tema 3.1.
3AKOHOMEPHOCTH
HACJIEJOBAHHA
[TPU3HAKOB (10 4)

OTkpbiTHe . MeH€/1€M 3aKOHOMEPHOCTEMN HaCJIeJ0BaHUS TPU3HAKOB.
['ubpu0/0ruuecKuii MeTo/ |, M3y4eHHs HacjleICTBEHHOCTH.
MoHOru6pUAHOE U MOJUTHOPUIHOE CKpeluBaHue. 3aKOHbI MeH/esl.
He3aBucuMoe U clienyieHHOe HaclaeZoBaHuMe. [eHeTUYeCcKoe onpeiesieHre
noJia. [eHOTHUN KakK 1leJIOCTHAsI cucTeMa. B3anMoieficTBHE I'eHOB B
ornpe/ieJIeHUU IPHU3HAKOB.

JlaGopaTopHasi pa6oTa
PellleHre reHeTUYECKUX 33/1a4 U
COCTaBJIEHHE POJIOCTOBHBIX.

TeMma 3.2.
3AKOHOMEPHOCTH
U3MEHYUBOCTH (4 4)

OcHoBHBIe GOpPMBI U3MEHUYUBOCTH. [[eHOTUNIMYECKas U3MEHYUBOCTD.
MyTanyu. 3HaueHue MyTaluy /11 IPAaKTUKH CeJIbCKOr0 X03MCTBA U
ouoTexHosoruu. KoMOMHaTHUBHAsA U3MEHYMBOCTD. JBOJIIOLIMOHHOE
3HauYeHHe KOMOMHATUBHON U3MeHYMBOCTU. DeHOTHUNINYECKas], MU
Mo pHKalMOHHAsA, U3MEHYHUBOCTb. PoJib yC/10BUI BHELIHEH cpe/ibl B
Pa3BUTHM U IPOSIBJIEHUH IPU3HAKOB U CBOUCTB.

Jla6opaTtopHas pa6oTa
[locTpoeHue BapralMOHHOW KPUBOU
(pa3Mepsbl IUCTbEB PaCTEHUH,
aHTPONOMETPHUYECKHE JaHHbIE
y4yaluxcs).

Tema 3.3.

CEJIEKLIMS PACTEHUH,
JKMBOTHBIX

U MUKPOOPTAHU3MOB

LleHTpbl NPOUCXOXKAEHUS U MHOT006pa3us KyJbTYpPHbIX pacTeHul. Copr,
nopoJa, wtaMM. MeTo/ibl ceJIeKLIMM pacTeHU! Y »KUBOTHBIX. JloCTHXKEeHUd U
OCHOBHbIE HallpaBJIeHUs1 COBPEMEHHO! ceJlIeKIIMU. 3Ha4eHUe CeJIeKLUU 11
Pa3BUTHA CEJIbCKOX03MCTBEHHOI 0 NPOU3BOACTBA, MeJUIIUHCKOH,
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(4 4)

MUKPOOHUOJIOTHYECKOHN U JPYTUX OTpacjedl MPOMBIIIJIEHHOCTH.

Pasgen 4.
JBOJIIOIMA )KUBOTO
MHpa Ha 3emJie
(204)

PA3BUTHUE BHOJIOTHH
B JI0/IAPBUHOBCKH
MEPUOJ (2 4)

Pazsumue 6uosi02uu 8 dodapsuHosckull nepuod. ['ocnodcmeo 8 Hayke
npedcmassieHull 06 «U3Ha4a/bHoU YyesecoobpazHocmu » U HeU3MeHHoOCmu
sHcusoll npupodsl. Pabomeult K. /luHHes no cucmemamuke pacmeHutl u
HUBOMHbIX. J8o0yuoHHas meopus XK. b. /lamapka.

Tema 4.2. [IpeanocbliKM BOSHUKHOBeHUA yuyeHud Y. JlapBUHa: JOCTHXKEeHHUS B 06J1aCTU
TEOPUA Y. JAPBUHA €CTeCTBEHHbIX HaYK, 9KCIleJULIMOHHbIA MaTepHraJs Y. JlapBuHa. YueHue Y.
O [TPOUCXOXAEHUH JlapBuHa 06 uCKyccTBEeHHOM oT6ope. YyeHue Y. /lapBHHaA 0 eCTeCTBEHHOM
BHUJ0B oTbope. Buj, — asieMeHTapHas 3BOJIIOIMOHHAs euHUIA. Bceobias
[IYTEM VH/JWBU/lyaJibHasi U3MEHUYUBOCTb U U30bITOYHASA YUCIEHHOCTb NIOTOMCTBA.
ECTECTBEHHOI'O Bopbba 3a cylecTBOBaHMe U eCTECTBEHHBIN 0TOOP.

OTBOPA (3 4)

Tema 4.3. By kak reHeTUYECKU U30JIMPOBAaHHAasA CUCTEMA; pelpoAyKTHBHAs
COBPEMEHHBIE MU30JIALUA Y ee MeXaHU3MBL [lonyidiiMoHHasa CTpyKTypa BUAQ;
[TIPEJICTABJIEHUA Ob 3KOJIOTUYECKHUE U FeHeTUYeCKHEe XapaKTepUCTUKU nonyasanuu. [lonynanua
3BOJIIOLUN. — 3JIeMeHTapHasd 3BOJIILIMOHHAadA eAuHULA. [IyTU ¥ cKOpoCTh

MHWKPO3BOJIIOLUHUA U
MAKPO3BOJIIOLIUA (6

4)

BU/1000pa30BaHus; reorpadpuyecKkoe 1 3K0JI0rM4ecKoe BU10060pa3oBaHue.
[J1aBHBIE HapaBJIeHHS 3BOJIIOLMOHHOrO Ipolecca. ApoMopdhos,
uMoaianTanus, oomas gereHepanusa. OCHOBHbIE 3aKOHOMEPHOCTH
3BOJIIOIIMH: IUBEPTEeHIMs, KOHBEPTeHIHS, MapaJlIeTU3M.

[IpaBuJIa 3BOJTIOIIUY TPYIIIT OPraHU3MOB. Pe3y/ibTaThl 3BOJIIOLUH:
MHOT006pa3ue BU/I0B, OpraHUYecKasl 11eJ1ecCO06pa3HOCTb,

NIOCTeNeHHOe YCJI0XKHEHNE OpTaHU3al1H.

Tema 4.4.
[MTPUCITOCOBJIEHHOCTb
OPTAHHM3MOB K
YCJIOBUAM

BHEIIIHEH CPE/Ibl KAK
PE3YJIBTAT
IBOJIIOIIHH (3 4)

Buosioruueckuii mporpecc ¥ 6M0JIOTHYecKUit perpecc. [Ipucnoco6uTeibHbIE
0CO6eHHOCTH cTpoeHuUs. [[0OKpoBUTEILCTBEHHAS

OKpackKa MOKpPOBOB TeJia: CKpbIBawIlasi oKkpacka (0JJHOTOHHas,
JIBYXTOHOBAsI, pacuJIeHAIas v Jip.); TpeAocTeperawuas

okpacka. MuMukpus. [Ipucrnoco6uTebHOE MTOBEEHHE X KUBOTHBIX. 3a60Ta 0
noromctBe. Puznosorndyeckue agantanuu. OTHOCUTENbHOCTD
NPUCIOCO6JEHHOCTH.

Jla6opaTtopHas pa6oTa

O6c¢cyx/eHre Ha MOZIe/ISIX POJIH
IPUCIOCOOUTEBHOTIO TOBEIEHUS

KHNBOTHBIX.

35



Tema 4.5.
BO3HUKHOBEHUE
’KW3HU HA 3EMIJIE (2

4)

OpraHuyeckri MUP Kak pe3yJbTaT 3BOJIOLUU. BO3HUKHOBeHHEe

Y pa3BUTHE KU3HU Ha 3eMJie. XUMHUUYECKUH, IpeJ6M0I0TUYeCKUN

(Teopus akagemuka A. M. OnapuHa), 6M0JIOTUYECKUH U COLlMa/IbHbIM 3Talbl
pa3BUTHA }KUBOU MaTepuu. PuoreHeTU4eCKre CBA3U B XKUBOU IPUPOJE;
eCcTecTBeHHas KjaaccuUKalUs »KUBbIX OPraHU3MOB.

TeMma 4.6.
PA3BUTHUE X KM3HU HA
3EMIJIE (4 4)

PasBuTue :KHU3HU Ha 3eMJie B apXeUCKYI0 U IPOTEPO30MCKY!o 3pbl. [lepBbie
cae/ bl >kM3HU Ha 3eMJie. [losgBeHNe Bcex COBpeMEeHHbIX THUIIOB
6ecro3BOHOYHBIX )KUBOTHBIX. [lepBble XopA0Bble. Pa3BUTHE BOAHBIX
pacteHuid. PasBuTHe )X13HU Ha 3eMJie B IaJIe030MCKY10 3py. [loABieHNe U
3BOJIIOLIMSA CYXONYTHBIX pacTeHUH. [[anopOTHUKY, CeMeHHbIe IallOPOTHUKHY,
rojioceMeHHble pacTeHUs. BOSHUKHOBeHHEe N03BOHOYHBIX: PbIO,
3eMHOBO/IHBIX, IpeCMbIKaloLKXcA. PasBuTHe )X13HU Ha 3eMJie B
Me3030MCKYI0 ¥ KaWHO30KCKY0 3pbl. [losiB/IeHre U pacnipocTpaHeHHe
NOKPBITOCEMEHHBIX pacTeHUH. BO3HMKHOBeHMe NTUL U MJIEKONIUTAIOIIUX.
[lossByienue u pasBuTHe npuMaToB. [IpoucxoxaeHue yesoBeKa.

MecTo yesnoBeka B :xKHUBOU Npupoge. CucTeMaTHYeCKOe M0JI0KEeHMe BU/a
Homo sapiens B cucteme »xkMBOTHOT0 Mupa. [I[pu3Haky U CBOMCTBA YeJI0BEKa,
N03BOJIAIOLME OTHECTH €ro K pa3/IM4HbIM CUCTEMAaTUYeCKUM IPyNIam
LJapCTBA KHUBOTHBIX.

CTazuu 3BOJIIOLIMY YeJIOBEKA: ]PEBHEHNIIMM YeJI0BEK, IPEBHUM YesIOBEK,
nepBble COBpeMeHHble Jitoiu. CBOMCTBA YesoBeKa Kak 6M0JI0TMYeCKOro
Buza. [lonyaanuonHasa cTpykTypa Buzia Homo sapiens; yesioBeyeckue pachl;
pacoobpa3oBaHUe; eJUHCTBO NPOUCX0XKAEeHUA pac. AHTUHAy4YHasd CylLIHOCTb
pacusma.

Paspnen 5.
B3anMOOTHOLIEHUA
OpraHu3Ma U cpejpbl.
OCHOBBI 3K0JIOTUH

(84)

Tema 5.1. Buocdepa — kuBast 060s104Ka naHeThl. CTpyKTypa 6uocdepsl.
BUOCDEPA, EE KommnoHeHTsI 6u0cepsl: )kMBO€E BelleCTBO, BUA0BOU COCTaB, pa3HOOOpasue
CTPYKTYPA U Y BKJIaJ, B 6uoMaccy. BruokocHoe 1 KocHoe BelecTBo 6uocdepnl (B. U.

GYHKLMH (5 1)

BepHaackuit). KpyroBopoT BelecTB B pupo/ie. EcTecTBeHHbIe COO6IECTBA
»KUBBIX OpTraHU3MOB. broreoieHo3bl. KOMIIOHEHThI 6UOTe01eHO30B:
NPOAYIIEHTHI, KOHCYMEHTHI, peIyIleHThl. BUOIeHO3bI: BUJ0BOE
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pasHoo6pasue, JIOTHOCTb NONYJALUHI, 6uoMacca. AGuoTudeckue GaKkTopbl
cpeZbl. Posib TeMIniepaTypbl, 0OCBEIEHHOCTH, BJAQXXHOCTU U JpyTuX GaKTOpPOB
B ’KM3HeJleATeJIbHOCTU co0011ecTB. UHTEHCUBHOCTD JleicTBUA GaKTOPOB

cpeAbl; orpaHMYMBawOMi GpakTop. B3aumoercTBre GakTOpPOB Cpefibl,
npe/jiesibl BBIHOCIUBOCTHU. buoTHyeckue paktopsl cpeibl. llenu u cetu

NUTaHUS. IKOJIOTHYECKUE MMUpaMHubl: HHUCEJI, 6I/IOMaCCbI, SHEPIruHu. CMmeHa

61011eHO030B. [IpUYnHbI

CMeHbl 6HO01IeH030B; GOPMHUPOBAHUE HOBBIX COOOIECTB.

®opMbl B3aUMOOTHOLIEHUN MeX/1y opraHu3MaMHu. [103UTHUBHbIE
OTHOIIEHUS] — CUMOHO03: MyTyan3M, Koonepalusi, KOMMEHCaIu3M.
AHTUOHOTHUYECKHE OTHOLIEHHUS: XUIITHUYECTBO, Tapa3uTU3M,
KOHKYypeHUUsl. HeHTpasibHble OTHOLIEHUSI — HEUTPATIU3M.

Tema 5.2.
BUOCPEPA U YEJIOBEK

(349)

[IpupoaHble pecypchl U UX UCII0JIb30BaHHE. AHTPOINOreHHble paKTOpbl
BO3/leHCTBUS HAa OHOLeHO3HbI (POJib YeJIOBEKA B IPUPO/E); TOCTAEACTBUS
X03SMCTBEHHOU JIeITeJIbHOCTH YesI0BeKa.

[Ipo6/1eMbl palMoOHaJIbHOTO NPUPOAONO0JIb30BAHUS, OXPaHbl NPUPO/bI:
3alMTa OT 3arpsiI3HeHUN, COXpaHEeHHe 3TAaJIOHOB U NaMSITHUKOB
IpUPO/ibL, 0becrieyeHHe NPUPOJHbIMU peCypcaMu HaceseHUs MJIaHEeThI.

HTorosoe o606111eHHE
1y

HUToro 68 yacos

Pe3epB 6 yacoB pacnpeziesiéH caeAyoIM 06pa3oM: XUMHUUYeCcKasi OpraHu3anvs KJeTKH -149ac; OGMeH BelllecTB ¥ Ipeo6pa3oBaHUe SHEPTHUH B
KjeTKe 1 4yac; MHAUMBHU/IyaJlbHOE Pa3BUTHE OPraHU3MOB -1 4ac; ceJsieKIMsl paCTeHUH , ’KUBOTHBIX U MUKPOOPTaHU3MOB -1 yac; coBpeMeHHbIe
npeJicTaBJeHHUs 06 3BOJIIOIIMA MUKPO3BOJIIOIMS U MAaKPO3BOJIIOIUSA -19ac B CBA3H CO CJIOXKHOCTBIO U BAYKHOCTBIO U3y4aeMbIX T€M; HTOTOBOE

060611eHMe -1 yac B CBSA3U C HEOOXO0JUMOCTbIO 3aKpelJieHUs1 ¥ IOBTOPEHUsI 3HAaHUH, MOJIyYeHHbIX B9 KJlacce

HanpaBsieHHsI TPOEKTHOM AeATeNbHOCTH 00YYaOLUXCS:
-UHPOpPMaLIMOHHBIE IPOEKTHI

-COHaJIbHbIE ITPOEKThI

- y4e0HO - UCC/IeJOBATENbCKHE TPOEKTDI

3.TemaTHn4eckoe IJIaHUpPOBaHUe
BuoJsiorus. BBegeHue B 6M010rul0. 5 Kjaacc (684, 2 4 B HeJies110)

Pasgen KosiBo
4acoB

TeMbl KosiBo OcHOBHbI€e BU/IbI IEATETbHOCTH 006YYaIOIUXCS

4YaCOB

OcHOBHBIE HanpaBJIeHUs
BOCIIUTATEJbHOU
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AeATEJIbHOCTH

’KuBoii opranusm:
CTpOeHUE U
M3ydyeHue

17

Pacnucatp U3 KT

OO6BACHAT POJib 6MOJOTUYECKUX 3HAHUH B )KU3HU
yeJsioBeKa. BolJle1110T NprU3HaKK xkuBOro. OnpeaesioT U
y4aTcs pa3Jin4aTh MeTO/ibl U3y4YEeHHUs )KUBOT0. Y4yaTcs
paboTaThb C YBEJIUYUTEJNbHBIMU IPUOOPAMU U TOTOBUTH
MUKpONpenapaThbl. BolJje/IIl0T OCHOBHbIE OPraHOU/1bI
KJeTKU. CpaBHUBAIOT XMMHUYECKUH COCTAB }KUBOU U
HeXKUBOU Npupo/ibl. O6bSICHAIOT BKJIAJ, BEJTUKUX
€CTeCTBOUCIIbITaTEe/IeN B pa3BUTUE OUOJIOTUU U APYTHUX
HayK

1,2,3,6

MHoroo6pasue
»KUBBIX
OpTaHU3MOB

30

Be1Zie1110T OCHOBHBIE 3Tallbl pa3BUTHSA KU3HU Ha 3eMJIe.
OnpependoT npeaMeT U3y4YeHUA CUCTEMATUKHU U y4aTCs
BbIJIeJIITh CUCTEMaTU4YeCKHe KaTerOpuu. Y4aTcs BblJesATh
0COGEHHOCTH CTPOEHUS U }KU3HeesATeJbHOCTU
npeJcTaBUTe el pa3/IMYHbIX LapcTB. [I[puBoAAT npUMepshl
npeJcTaBuTeJed pa3/IMYHbIX HapcTB. OO'bSCHAIOT POJb
’KMBBIX OPTaHU3MOB B IPUPOJIE U XKU3HEleATeJIbHOCTH
yesioBeKa. OcBaMBaIOT HaBbIKU BbIpAlMBaHUSA PACTEHUH.
Y4yaTcsa onucbiBaTh NPUPOJHbIE 00bEKTHL. Y4yaTcs paboTaTb
C TEKCTOM y4eOHUKa U UCKATb JONOJIHUTENbHYIO
MHPOpMaIMI0 B HAYYHO-NIONYJIIPHOM JIUTEpPATYpe,
CIPaBOYHUKAX U 3JIEKTPOHHBIX HOCUTEJIAX

MHbopMaLuu

1,2,3,4,5,6,7

Cpegna
ob6uTaHUA
»KHUBBIX
OpPraHM3MOB

XapaKTepH3yIOT U CPAaBHUBAIOT OCHOBHbIE CpPeJibl 0OUTAHUS,
Ha3bIBAIOT BU/IbI

pacTeHUH U }KUBOTHBIX, HACEJSIOIUX UX. BBISBJISAIOT 4epThl
NpUCnoco6/1eHus

OpTaHU3MOB K OIpe/ieJIeHHbIM Cpe/laM Ha OCHOBe
0COOEHHOCTEHN UX CTPOeHHs. BblJleIA0T MpUpoAHbIe 30HbI U
NPUBOAAT NPUMEPbI PaCTEHUM U )KUBOTHBIX PA3JIMYHBIX
NPUPOAHBIX 30H. O0bSACHAIOT HEOOXOAUMOCTb COXPAHEHMUs
cpe/ibl OOUTAHUS U y4aTCs MPOTHO3UPOBATH NMOC/IEACTBUSA
IpY ee U3MEHEHUHU

1,2,3,5,6,7

YesoBek
Ha 3eMmJie

11

OnuchIBalOT OCHOBHbBIE 3Tallbl pa3BUTHS YesJ0BeKa U
XapaKTepHble 0COOEHHOCTHU NPEeKOBBIX GOpM.

1,2,3,4,5,6,7
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AHa/IM3UPYIOT MOCAEACTBUS X03IUCTBEHHOH Z1eSITeJIbHOCTH
yesioBeKa. Ha3bIBalOT MCUE3HYBIIME, peJIKHe U UcYe3atrolue
BU/IbI paCTEHUH U )KUBOTHBIX. YUaTCsl y3HABATD B IPUPOJIEe
Y Ha KapTUHKAaX peJKHe U Ucue3arlye BUbl paCTeHUH U
KUBOTHBIX. 0O'bSICHAIOT NPUYUHBI UCUE3HOBEHHUS
NPUPOJHBIX C0061eCcTB. 060CHOBBIBAIOT HEO6XOAUMOCTh
COOJII0IeHUS TPABUJI MIOBEIeHHS B IPUPO/JIE U
TUTrMeHUYeCKUX HOPM JIJIsl COXpaHeHUs 3/10POBbsI

Hrorosoe
0000mmenune 1y

TemaTuyeckoe NJIaHUPOBaHHE
Buosiorus. ’KuBo opranusm. 6 kjaacc (684, 2 4 B HeZieJ10)

Pasgen KosiB | Tema KosaBo OcHOBHBbIE BU/IbI JeATEJbHOCTH OcHOBHbIE HalpaBJIeHUS
0 4acoB obyyarouxcs BOCIIMTATEJbHOMN
4acoB JleATeJIbHOCTHU

Pazpnen 1. (26 4) 1, 2,3,4,5,6,7

CTpoeHue U CBOMCTBA

KMBBIX OPraHU3MOB

Tema 1.1. (34) Bb1/1e/III0T OCHOBHbIE IPU3HAKHU )KUBOTO, 3,4,5,6
OCHOBHBIE CBOMCTBA Ha3bIBAlOT OCHOBHbIE OTJIMYUS }KUBOTO OT
KHUBBIX OPTAHHU3MOB HeKMBOT0. ONKChIBAIOT OCHOBHbIE QYHKIIUU
PacnucaThb TeMbl »KUBBIX OPTaHU3MOB
Tema 1.2. (4 4) Ha3bIBalOT OCHOBHbIE 3JIEMEHTHI U I'PYIIbI 3,6
XUMUYECKHUI COCTAB BEIleCTB, BXOASIIMX B COCTAaB KJIETKH.
KJIETOK CpaBHUBAKOT XMMHAY€ECKHUH COCTAB TeJl }KUBOU
Y HexKMBOM npupo/bl. OO'bSICHAIOT POJib
OpraHUYeCKUX U HeOpraHU4eCKux
BELEeCTB B )KU3HU KUBBIX OPTaHHU3MOB.
Pa6oTaloT c y4e6HUKOM (TEKCTOM U
WJLJIIOCTPALMSMHU)
Tema 1.3. (4 4) Bb1J1e/ISII0T OCHOBHbIE MPHU3HAKU CTPOEHUS 1, 2,3,4,5,6,7
CTPOEHHUE KJIeTKU. Ha3bIBal0oT OCHOBHBIE OPTraHOU/bI
PACTUTE/JIbHOU U KJIETKU U OMUCBHIBAIOT UX QYHKIIUU.
»KVBOTHOM KJIETOK. PassinyaroT Ha TabJauIax U
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KJIETKA — KWBAf

MHUKDpOIIpenapaTax opranHonabl KJIETKH.

CHUCTEMA O60CHOBBIBAIOT OMOJIOTMYECKOE 3HAYEHHE
npolLecca fieJieHUs KJIeTOK
Tema 1.4. (24) OnpenensiloT NOHATHUS «KMHUTO3», KMEHO03». 3,6
JAEJIEHUE KJIETKU XapakTepusyT U CPAaBHUBAIOT MPOLLECChI
MHTO3a U Mero3a. 060CHOBBIBAIOT
610JIOTUYeCKOe 3HaYeHUe JleJIeHUs
Tema 1.5. (44) OnpenensioT NOHATHE «TKaHb». PacnosHawT
TKAHU PACTEHUH U OCHOBHBIE I'PYIIbI KJIETOK. Y CTaHaBJIWBAKOT
KHUBOTHBIX CBSI3b MEX/1y CTpOeHUEM U QYHKIUIMU
KJIETOK TKaHel. XapaKTepU3YIT OCHOBHbIE
byHKUMU TKaHed. ONUCBIBAIOT U
CPaBHUBAKT CTPOEHHUE PA3JIMYHBIX TPy
TKaHeun
Tema 1.6. (7 4) OnpenensoT NOHATHE «OpraH». HasbiBaloT 2,3,6
OPT'AHBI U CUCTEMBI yacTu nobera. XapakTepusyoT CTPOEHUE U
OPT'AHOB GYHKUMU OpTaHOB pacTeHUsl.
YcTaHaBIMBAIOT CBSA3b MEXKAY
CTpOeHUEM U PYHKILUSIMU OPTaHOB.
OnucpIBalOT OCHOBHbIE CUCTEMbI OPTaHOB
KUBOTHBIX ¥ HA3bIBAKOT COCTABJISIOIIHE UX
opraHbl. 060CHOBBIBAIOT BAXKHOE 3HAUYEHUE
B3aMMOCBSI3U CUCTEM OpPraHOB B OpraHU3Me
Tema 1.7. (2 4) YcTaHaB/IMBAOT B3aUMOCBSI3b MEXY 2,3,4,5,6,7
PACTEHHUA U KJIETKaMH, TKaHAMH, OpraHaMy B OpraHu3Me.
KWBOTHBIE [IpruBOAAT NpUMEpPHI B paCTUTEJBHOM U
KAK HEJIOCTHBIE KMBOTHOM MUpe, JOKa3blBarolue, YTO
OPI'AHU3MBbI OpraHrW3M — 3TO €JIMHOE 11eJI0e
Paspeun 2.
KusHeaeaTe/IbHOCTD
opraHu3smos (36 4)
Tema 2.1. (44) OnpenensaOT NOHATHUSA «ITUTAaHUEY, 3,4
[TMTAHUE U «nuieBapeHue». 0CO6eHHOCTH NUTAHUSA
[TMIIIEBAPEHUE pacTeHuu. PacKpbIBalOT CYyIIHOCTh
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BO3/IyIIIHOTO ¥ TOYBEHHOT'0 MUTAHHUS
pacteHud. 060CHOBBIBAIOT OGHMOJIOTUYECKYIO
pOJIb 3eJIEHBIX PACTEHUH B IPUPOJE.
OnpenensiloT TUI NUTAHUS )KUBOTHBIX.
XapakKkTepusyT OCHOBHBbIE OT/ZeJ1bl
NHULEBAPUTENbHON CUCTEMBI ) KUBOTHBIX.
O60CHOBBIBAIOT CBAA3b CUCTEM OPTaHOB
MeXay co60i

Tema 2.2. (4 4) Onpegeng0T CyUHOCTD npolecca AblxaHusd. | 3,4,6
JABIXAHUE CpaBHHUBAIOT npolecchl POTOCUHTE3A U
JAbIxaHus. Ha3pIBaloT opraHel, y4yacTBywolMe
B IIpoLecce AbIXxaHUs. XapaKTepU3yT TUIIbI
JIbIXaHUA Y )KUBOTHBIX. [[puBOAAT
IpUMePHI >)KUBOTHBIX U HAa3bIBAIOT UX TUI
JIbIXaHUs
Tema 2.3. (4 4) Ha3bIBalOT U OMKMCBIBAKOT NPOBOASALIAE 3,2,4,6
[TEPEJIBUXKEHUE CHUCTeMbl paCTeHUH U )KUBOTHBbIX. Ha3bIBaoT
BEIIECTB B YaCTH NPOBOJSAILEN CUCTEMbI paCTEHHH.
OPTAHU3ME PackpeIBalOT poJib KPOBEHOCHOU CUCTEMBI Y
YKUBOTHbBIX OPTaHU3MOB. XapaKTepHU3YIOT
Ipolecc KpoBoobpallleHus y
MJIEKONIUTAIOLUX. Y CTaHABJIUBAIOT
B3aMMOCBSI3b KDPOBEHOCHOW CUCTEMBI C
JbIXaTeJbHOW CUCTEMOM U OpraHaMu
KpOBOOOpaleHus
Tema 2.4. (4 4) OTMeyaroT cyleCTBEHHbIE IPU3HAKHU 3,4,6
BbIZIEJIEHHUE. OBMEH npolrecca BblJe/1IeHUs. BbIABIAIOT
BEIIECTB U 9HEPTUH 0COOEHHOCTH Bbl/IeJIEHUS Y PACTEHUH.

OnpenensoT 3Ha4eHHUE BblJIeJI€HUS

B )KM3HH KHUBbIX OpraHu3MoB. [IpuBoasaT
pUMePbI BbIJI€JTUTENbHBIX CHCTEM
’>KUBOTHBIX. YCTAHABJHBAIOT B3aUMOCBA3b
MeX/ly CHCTEMaMH OPTaHOB OpraHyu3Ma B
npoijecce o6MeHa BelecTB. [[puBoasT
JloKa3aTeJbCTBa TOT0, YTO OOMEH BelleCTB —
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BaXKHEeUIIUH
NPU3HAK XXUBOTO

Tema 2.5.
OITOPHLIE CUCTEMBI

(24)

XapaKTepH3yIOT CTPOEHUE OTIOPHBIX CUCTEM
pacTeHU# U KUBOTHBIX. OObSICHSAIOT
3HaYeHHE OMOPHBIX CUCTEM /Il ) KUBBIX
OpPraHM3MOB. BbISIBJISIIOT NPU3HAKU OMOPHBIX
CUCTEeM, YKa3blBalolllMe Ha B3aHUMOCBSI3b UX
CTPOEHUSI C BbINOJIHSIEMbIMU QYHKIUSIMU

3,2,4,6,7

TeMma 2.6.
JBUXEHUE

(44)

HasbIBalOT U XapaKTEPU3YIOT COCOObI
JIBMPKEHUS )KUBOTHBIX. [I[pUBOASAT MPUMEPHI.
OOGBSCHSIOT POJIb ABWXKEHHUS B KU3HU JKUBBIX
opraHu3smoB. CpaBHHUBAIOT CIOCOGbI
JIBIDKEHHUS MEXY COO0MH. Y CTaHABJIUBAKOT
B3aHMMOCBSI3b MEX/Y CPeJIOd 0OUTAHUS U
croco6aMu nepeiBUKeHHs] OpraHU3Ma.
[IpuBOJAT JOKA3aTebCTBA HATUYHS
JIBUTATeJbHOU aKTUBHOCTH Y paCTeHUM

3,4,6,7

Tema 2.7.

PEI'YJIALNA
[TPOLJECCOB
KU3HEJAEATEJIBHOCT
51

(44)

HasbIBaloT YacTH peryisiTOPHbIX CUCTEM.
CpaBHMUBAIOT HEPBHYIO U 3HJ,0KPUHHYIO
CUCTEMbI, 00'bSICHSIIOT UX POJIb B PEryJsUU
IPOLLECCOB KU3He1eATeJIbHOCTH
opraHusMoB. O6bACHAIOT pedIeKTOPHBIN
XapakTep

JlesITeJIbHOCTU HEPBHOU cucTeMbl. [IpuBoasT
IpUMepbl NPOSIBJIEHUS PeaK Ui pacTeHU!
Ha U3MEeHEeHHUs B OKpYKalolel cpesie

1,3,4,6,

Tema 2.8.
PA3MHOXEHUE

(44)

XapakKkTepusyroT pOoJib Ppa3MHOXKEHHUS B
»KU3HU KUBbIX OPTaHU3MOB. BbIABJIAIOT
0COGEHHOCTH 6€eCI0JIoro U MoJIoOBOro
pasMHOXeHus. OnpeessoT NperuMyliecTBa
II0JIOBOTO Pa3MHOKeHUs nepes, 6ecrnosibiM.
Ha3bIBalOT ¥ OMKCBHIBAIOT YaCTH LBETKA,
YKa3bIBAIOT UX 3Ha4YeHUe. /les1aloT BbIBO/bI O
610JIOTUYECKOM 3HAaYEHHUHU LIBETKOB, MJIO/I0B
Y CeMsH

2,3,45,6,
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TeMma 2.9. (4 4) OnuchIBalOT 0COGEHHOCTH poCcTa U pa3Butusa | 2,3,45,6,
POCT U PA3BUTHUE pacTteHud. XapaKTepU3yIOT 3Tallbl
VH/JIMBHU/yaJIbHOT'O Pa3BUTHUSA paCTEHUM.
PackpbiBaloT 0cOOEHHOCTH
Pa3BUTHS }XUBOTHbIX. CPaBHUBAKOT MpPsIMOE U
HelpsiMOe pa3BUTHE }KUBOTHBIX. [IpoBoaAT
HabJ/Il01eHUd 33 POCTOM U pa3BUTHEM
OpPraHU3MOB
Tema 2.10. (2 4) HaspIBalOT e JUHULbI CTPOEHUS KUBBIX 3,6
OPT'AHU3M KAK OpraHU3MOB (KJIETOK, TKaHel, OpraHoB).
EJIMHOE LEJIOE BBIABIAIOT B3aUMOCBA3b MEXAY
0COOEHHOCTSIMU CTPOEHUS KJIETOK, TKaHEeH,
OPraHoB U UX QYHKIUSIMU
Paspeun 3.
OpraHusm u cpeja
(54)
Tema 3.1. (34) XapaKTepH3yIOT U CPAaBHUBAIOT OCHOBHbIE 1,2,3,5,6
CPEJIA OBUTAHHUA. daKTopbl 3K0JI0rU4YeCKOU cpeabl. HazpiBaroT
®AKTOPBI CPE/IbI OCHOBHbIE PAKTOPHI IKOJIOTUYECKOM CpeJibl.
OO6BACHAIT 0COOEHHOCTH
NPUCIOCO6JIEHHOCTH OPTaHMU3MOB K
pas/JIMYHbIM cpefiaM obuTaHus. [IpuBoasaT
npUMepbl IPUCIOCOOIEHHOCTH OPTaHU3MOB
K CBOeM cpesie 0OMTaHHUs
Tema 3.2. (24) HasbIBalOT OCHOBHbIE Ipynnbl opranu3amMoB B | 1,2, 3,5,6
[TPUPOJHBIE 3KOCHUCTEME, ONTUCBIBAIOT UX POJIb B
COOBIIECTBA akocucteMe. COCTaBJAKT NPOCTEUNINE LeNH

MU TaHUA. l'[porHo3pr}0T, KaK 1nocjeaCcrBud
N3MeHeHUH B cpene 0OUTaHUS NOBJHUAIOT Ha
KW BbI€ OpraHHU3MbI

HTorosoe 06061ieH1e 1

9

TemaTHyeckoe nJIaHUpPOBaHUE
Buosiorusa. MHOroo6pasmue >KMBbIX OpraHu3M. 7 Kjacc (68 4, 2 4 B HeJjeJi0)




Pasnen

KoJsiBo
4acoB

TeMma

KoJsBo
4acoB

OCHOBHbIE BU/IbI 1€ TETbHOCTH
006yvaroLUXCs

OcHOBHbI€e HaNpaBJIeHHUs
BOCIIUTATEJbHOHU
JesTeJbHOCTHU

BBeaenue

(349)

Pacnucath TeMbl

OnpefessOT ¥ aHAJIU3UPYIOT NOHATUA:
«BHOJIOTUS», KYPOBHU OPTaHU3ALU WY,
«KJIETKA», «TKaHb», «OPTaH», KOPraHU3M»,
«buocdepa», «<akosorusa». OnpepensoT
3HaueHHe 6UO0JIOTUYEeCKUX 3HAHUH B
COBpeMeHHOH kU3HU. OLleHUBAIOT POJib
O610JI0TU4eCKON HAyKU

B ’KM3HU 00111eCTBA. AHAJIU3UPYIOT
JIOTUYECKYIO Liellb COOBITUH, Ae/1aloLux
60pbOY 3a CcylleCTBOBAaHUE HEU3OEKHOM.
CTpoSAIT cxeMbl JIe¥CTBUS €CTECTBEHHOTO
0T60pa B MOCTOSIHHBIX U U3MEHSIOLIUXCS
YCJIOBUSIX CylLieCcTBOBaHUSA. ONpesessiioT
HOHSITHUS: «I[apCTBay,

«baKTepUU», KI'PUOBI», «PACTEHUA» U
«KUBOTHBIe». COCTaBIAT KPaTKUU
KOHCIIEKT ypoKa. ['0TOBATCS K YCTHOMY
BBICTYILJIEHHIO

1,2,3,5,6

Paspgen 1.
IlapcTBo baKkTepuu

(34)

Tema 1.1.
MHOTI'OOEPA3MUE,
OCOBEHHOCTH
CTPOEHUA

W ITIPOUCXOXJEHUE
[MTPOKAPUOTHUYECKHX
OPrAHHM3MOB

(34)

Bbl1eI110T OCHOBHbIE MPU3HAKU GAaKTEPUH.
JlatoT 061IyI0 XapaKTEePUCTUKY MPOKAPHUOT.
OnpefeniitoT 3HaYeHUEe BHYTPUKJIETOYHbBIX
CTPYKTYP, COMOCTABJISASI UX CO CTPYKTYPHBIMU
0COOEHHOCTSIMH OpPraHU3alUU GAKTEePHU.
XapaKTepU3yIOT MOHATUSA: KCUMOUO3Y,
«KJIy6eHbKOBbIE, UJIY a30TGUKCUPYIOLIHE,
OaKTepUH », «OGAKTEPUH-/IECTPYKTOPHI»,
«60J1Ie3HETBOPHbIE OAKTEPUHNY,
«MHQEKIMOHHbIEe 3a60/1eBaHUSI»,
«3nugeMun». JIaloT OLleHKY poJiv 6aKTepui B

1,2,3,4,6,7
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npupoje u
»KW3HU yesioBeKa. COCTaBJIAIOT IJIaH-
KOHCIEKT TeMbl «MHOro0o6pa3ue u poJib
MUKPOOPraHHW3MOB». BBIMOJIHSIOT 3apUCOBKY
pasIM4HbIX GOpM GaKTepHUaIbHbIX KJIETOK.
['oTOBAT ycTHOE coobuieHMe 1o TeMe «0611as
XapaKTepUCTUKA TPOKAPUOT»

Paspen 2.
IapcTtBo I'puo6sI (4 4)

Tema 2.1.

OBIIAA
XAPAKTEPHUCTHUKA
'PUBOB

(34)

XapaKTepUs3ylT COBpEMEHHbIE
Npe/CTaBJeHUs O IPOUCXOXKAEHUN I'PUOOB.
Bbl/1eI110T OCHOBHbIE MPU3HAKU CTPOEHUS U
YKU3HeJlesITeJIbHOCTU TpUO0B. Pacno3HaroT Ha
»KHBBIX 00 bEeKTaxX U Tab/JULIAaX ChbeJOOHbIE U
S/J0BUTbIE TPUOBI. OCBAaUBAIOT MPUEMBI
OKa3aHUsl IepBOU MOMOLIY NPU OTPaBJIEHUHU
S/JOBUTBIMU IprubamMu. JlatoT onpejiesieHue
NOHSATHS «TPUOBI- Mapa3UThI» (FOJOBHS,
CIOPBIHBA U JIp.). [0OTOBAT MUKpoOIpenapaThbl
Y U3y4aloT M0/ MUKPOCKOIIOM CTPOEHUE
MyKOpa U JpOXKeBbIX TpU6OB. [IpoBoAAT
COTOCTaBJIEHUE YBUJIEHHOTO M0/]
MUKPOCKOIIOM C IPHUBEJEHHBIMU B yUeOHHUKE
n306pakeHUssMU. O6'bACHSAIOT poJib TPUOOB B
NPUPO/IE U KU3HU YesioBeKa. COCTaBJISAIOT
nJiaH naparpada. BeinosHga0T
JlabopaTopHbIe PabOThI

1,2,3,4,6,7

Tema 2.2.
JIMIIAUHUKHA

(14)

XapakTepHusyoT ¢opMy B3aUMOIeHCTBUA
OpraHU3MOB — cUMOKO03. [IpuBOJAT 061110
XapaKTepUCTUKY JIMILIAWHHUKOB.
AHanV3UPYIOT CTPOEHUE KYCTUCTHIX,
HaKUIIHBIX, JINCTOBATBIX JINIIAWHHUKOB.
Pacno3sHaloT MIIaiHUKY Ha Tab/MLaxX U B
YKUBOU NIPUPOJeE.

O eHUBAIOT 3K0JIOTHUYECKYI0 POJIb

1,2,3,4,6,7
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JIMIIaHHUKOB. COCTaBJIAIOT IJIaH-KOHCIIEKT
coob61eHus «JInanHUKN»

Paspen 3.
IapcTrBo Pacrenus
(16 4)

Tema 3.1.
OBLIAA
XAPAKTEPHUCTUKA
PACTEHUH

(24)

XapakTepu3yT OCHOBHbIE YepPThl
OpraHv3alUy pacTUTeJbHOI0 OpraHUu3Ma.
[TonyyatoT npeAcTaBieHHE O BOSHUKHOBEHUU
OZJHOKJIETOYHBIX U MHOT'OKJIETOYHbIX
BOJIOpOCJIEN, 06 0COOEHHOCTSAX
KU3HeJeATeJbHOCTHU pacTeHuN. OnpenendaoT
MOHATHUS: «POTOCHHTESY,

KIUATMEHTHI», KCUCTEMATUKA PAaCTEHUI»,
«HU3IIMEe PACTEHUSI» U «BbICIIHME PACTEHUSI».
JlaloT XapaKTepUCTUKY OCHOBHBIX 3TAllOB
pa3BuUTHS pacTeHUuil. 06CyXAa0T
JleMOHCTpal Uy, IpeyCMOTPEHHbIE
nporpammoin (paboTa B MaJsibIX rpymnmnax).
COCTaBJ/IAAIIOT KPAaTKUM KOHCIEKT TEKCTA
ypoka. [0TOBATCS K yCTHOMY BBICTYIIJIEHUIO

1,2,3,4,5,6,7

Tema 3.2.
HU3MIIUE PACTEHUA

(24)

JlatoT 0011y10 XapaKTepPUCTUKY BOJOPOCIIEH,
UX OTJleJIbHBIX MpeJicTaBuTe el. BhIBAAIOT
CXO/ZICTBO Y OTJINYMSA B CTPOEHUH Pa3JIUYHBIX
IpyIn BoAopoc/eil Ha rep6apHOM MaTepuasie
Y Tabauuax. O6bACHAIOT poJib BOLOPOC/IEN B
IPUPOJIe U XKHU3HU YesIOBeKa.

O6CYyX/1al0T JEMOHCTPALIUHY,
npeJyCMOTpPeHHbIe NporpaMMoi (paboTa B
MavibIxX rpynmnax). CocTaB/sSAI0T KpaTKUU
KOHCIEKT TeKcTa ypoka. CoCTaB/AIT NJIaH-
KOHCIIEKT TeMbI «MHOroo6pasue
BOJIOPOCJIEMN ».

['oToBAT ycTHOE coobuieHrEe 06
VICII0JIb30BAaHHUU BOJOPOC/EN B MUILEBOU U
MUKPOOHOJIOTHYECKON IPOMBIIIJIEHHOCTH

2,3,4,6,7
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Tema 3.3.
BBICIIUE CITOPOBBIE
PACTEHUA

(4 4)

JleMOHCTPUPYIOT 3HAHHUS O NPOUCXOXKJEHUU
BBICIIUX pacTeHUM. [laloT 0611y10
XapaKTepUCTHUKY MXOB. Pacnio3HaloT Ha
repbapHbIX 00paslax U TabJyMIax pa3iuiHbIX
npejCcTaBUTeN e MOXOBU/IHBIX.
XapakTepHusyT

pacnpocTpaHeHUe U 3KOJIOTHYecKoe
3Ha4YeHHEe MXOB. Bbl/Ie/III0T CyllleCTBEHHbIE
NPU3HAKHU BBICIIUX CIIOPOBBIX paCTEHUM.
JlatoT 0011y10 XapaKTEePUCTUKY
XBOLI€BU/HBIX, JIAYHOBUAHBIX U
NanopoTHUKOBUAHBIX. [[pOBOAAT cpaBHEHHE
BBICIIMX CIIOPOBBIX

pacTeHUH U pacno3HAKT UX MpeJiICTaBUTe el
Ha TabJiniax ¥ repbapHbIX 06pasiax.
3apuCOBBIBAIOT B TETPAJAb CXEMBbI
’KU3HEHHBIX [[UKJIOB BbICIIUX CIOPOBbIX
pacteHui. O6bSICHSIOT POJib MXOB, XBOIIIEH,
IJIAYHOB U MallOPOTHUKOB B PUPO/Ie U
»KU3HU YesioBeka. 06CcyKaaT
JleMOHCTpaL My, IpelyCMOTPEHHbIE
nporpaMmoi (paboTa B MaJibIX Fpynnax).
CoCTaBJIAIOT MJIaH-KOHCHEKT 110 TeMaM:
«XBo1eBUHbIEY, «[lJTayHOBUHBIE » U
«CTpoeHne, MHOTOOOpa3ue U 3KOJIOTnYecKast
pOJib MAaOPOTHUKOB»

2,3,4,6,7

Tema 3.4.

BBICIHIME CEMEHHBIE
PACTEHMUA.

OTAEJ
'OJIOCEMEHHBIE
PACTEHUA

(24)

[TonydatoT npeicTaB/aeHHe O COBPEMEHHBIX
B3IJIs1/]aX yYeHbIX Ha BOBHUKHOBEHUE
CeMeHHbIX pacTeHUuH. [latoT 0611yI0
XapaKTEPUCTUKY IT'0JIOCEMEHHBIX PACTEHUH,
OTMeyYasi MPOrpeCcCUBHbIE YEPTHI,
CONPOBOX/AABIIHE UX MOsSIBJIEHUE.
OnuvceIBalOT MpecTaBUTENeN
roJI0CEMEHHBIX PACTEHUH, UCTI0JIb3YS )KHUBbIE
00'bEKThI, TAOJIMIIbI M TepbapHble 06pasIibl.

2,3,4,5,6,7
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3apHCcOBBIBAIOT B TETPA/IU CXEMY LIUKJIA
pa3BUTHA cOCHbL. OOOCHOBBIBAIOT 3HAaYEHUE
roJIoCeMeHHBIX B IpUPO/Jie

Y )KM3HU YeJsioBeKa. BbIMOMHSAIOT
NpaKTHU4YecKkue paboTbl. 06CyXKAa0T
JIeMOHCTpAalMH, TPelyCMOTPEHHbIE
nporpammoHn (paboTa B MaJibIX rpynmnax).
CocTaBJIAIOT KPAaTKHUU KOHCIIEKT ypOKa

Tema 3.5.

BBICIHME CEMEHHBIE
PACTEHHA. OTAEJ
[TOKPBITOCEMEHHBIE
(UBETKOBBIE)
PACTEHHUA

(64)

[TosiyyaroT npe/icTaBJeHUE O COBPEMEHHDIX
Hay4YHbIX B3IJIs/laX HA BOSHUKHOBEHUE
NOKPbITOCEMEHHbBIX pacTeHUU. /laloT 06111y10
XapaKTePHUCTUKY MOKPbITOCEMEHHbIX
pacTeHUl, 0TMeuasi IPOrpecCHBHbIE YEPThI,
COMPOBOX/JABILME UX MOsSIBJIEHUE.
OnuceIBalOT

npeACcTaBUTe el MOKPbITOCEMEHHBIX
pacTeHHUH, UCTI0JIb3Ysl )KUBble 0O'bEKTHI,
TabJ/IM1bl U repbapHble 06pa3Lbl.
CocTtaBssA0T Tabauly «CpaBHUTE/IbHASA
XapaKTepHUCTHUKA KJIaCCOB OIHOI0/bHbBIX U
JIBYI0JIbHBIX pACTEHUI». 3apUCOBBIBAIOT B
TeTpaju CXxeMy LJUKJa pa3BUTHS [IBETKOBOTO
pacTeHUs. XapaKTepU3YIOT pacTUTebHbIE
$opMbI U 00'bSICHSIOT 3HAYEHUE
MOKPBITOCEMEHHBIX paCTeHUH B MPUPO/Jie U
»KMU3HU YesI0BeKa. BbIMOMHSIOT NpaKTUYeCKUe
paboThl. O6CyXAal0T JeMOHCTpaL1H,
npeAyCcMOTpPeHHbIe IporpaMmon (paboTa B
MaJibIx rpynmnax). CocTaBJAsSIOT KpaTKUH
KOHCIIEKT YpOKa

1,2,3,4,5,6,7

Paspen 4.
IlapcTrBo ’KMBOTHBIE
(38 4)

Tema 4.1.
OBIIAA

(14)

XapaKTepU3yoT ) KUBOTHBI OPraHu3M Kak
11eJIOCTHYIO0 cUCcTeMy. Pacro3HaloT ypoBHU

3,6
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XAPAKTEPHUCTHUKA
JKMBOTHDBIX

OpraHM3alMy )XKUBOTO U XapaKTepU3yIOT
KaXKJIbIK U3 HUX. O0'bSICHAIOT 0COOEHHOCTH
YKM3He/leITeJIbHOCTH )XUBOTHBIX,
OTJIMYAIOLIMe UX OT Npe/icTaBUTes el APYrux
LJAPCTB >XUBOM NPUPO/bI. AHATU3UPYIOT
POZIOC/IOBHOE PEBO )KUBOTHOI'O LIAPCTBA,
OTMeyas NpeIKOBble IPYIIbl )KUBOTHBIX U UX
OTOMKOB. Pacno3HarT cucteMaTuyecKkue
KaTeropyu »KMBOTHBIX U Ha3bIBAIOT
npe/CcTaBUTeNen

KPYNHBIX TAKCOHOB. XapaKTepU3YIOT
CTPYKTYpY OMOLIEHO30B U OTMEeYaloT POJib
Pa3/IMYHbIX XKUBOTHBIX B HUX. AHAJIU3UPYIOT
poJIb NIpe/icTaBUTeIeN pa3HbIX BU/IOB B
OUOLIeHO3aX U BbIABJIAIOT

NPUYUHBI UX B3aHMOOTHOLIEHUH.
CocTaBJIAIOT KPpaTKUIM KOHCIEKT YpOoKa.
['0TOBATCA K YCTHOMY BBICTYILJIEHUIO C
npeseHTanuend «MUp KUBOTHBIX»

TeMma 4.2.
IIOJILAPCTBO
OZIHOKJIETOYHBIE

(24)

JlatoT 0061y10 XapaKTEPUCTUKY
OZJHOKJIETOYHBIX )KUBOTHBIX, 0TMe4as
CTPYKTYPBbI, 06ecreyrBaolye BbIOJTHEHUE
dYHKIIMU 11eJI0CTHOTO OpraHU3Ma.
AHaNM3UPYIOT pOJib IPeACTABUTENEN PA3HBIX
BU/IOB

O/JHOKJIETOYHBIX OPTraHU3MOB B OMOL|€HO03aX,
»KMU3HU YesI0BEKA U ero X031MCTBEHHOU
JleiTeJIbHOCTU. /laloT pa3BepHYTYIO
XapaKTepUCTUKY KaaccoB CapKoJ0Bble U
KryrrkoBsle. Pacio3HalT npeacTaBUTe e N
CapKOXXT'YTUKOHOCLIEB, BbI3bIBAIOIIUX
3ab0/1eBaHus y yesioBeka. JlaoT
XapaKTepUCTUKY TUla CIOPOBUKH.
PacnosHaoT 1 0NUCHIBAIOT CIOPOBUKOB,
BbI3bIBAKOLIMX 3200/1€BaHUS Y YeJIOBEKA.

2,3,4,6,7
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3apHCOBBIBAIOT LIUKJI pa3BUTHSA
MaJIIpUMAHOTO IJIa3MOAUA U OO'bSACHSAIOT
NPUYUHBI 3a60/1€BaHUs MasIsipUei.
OTMeyvaloT Mepbl IPOGUIAKTUKH MaJISIpUU U
JipyTuX 3a60/1€eBaHU M, BbI3bIBa€MbIX
CrOpoBUKaMU. [laloT XapaKTEPHUCTUKY THIA
MHdy30puy, pacno3HaOT U ONUCHIBAIOT
OT/le/IbHBIX IpeJiCTaBUTe/Ied 3TOr0 THUIIA.
CoctaBasoT Tabauny «CpaBHUTEIbHAs
XapaKTepUCTHKA POCTeNLIMX». BbInoNHAIOT
NpaKTHUYecKylo paboTy «CTpoeHue aMebbl,
3BIJIEHBI 3eJIeHOW U UHPY30pUU

TydebKU»

Tema 4.3.
[TOALAPCTBO
MHOTOKJIETOYHBIE

(14)

XapaKTepU3yT MHOI'OKJIETOUYHbIE
OpraHM3Mbl, aHAJIU3UPYS TUIIbI CHAMMETPUU
KUBOTHBIX. OO'bSAACHAIOT 3HaUEHUE
CUMMETpPUH JJ151 2KU3He1esITe/IbHOCTH
opraHu3sMoB. OObACHAT 3HaYeHHE
AuddepeHIIMPOBKU KJIETOK
MHOTI'OKJIETOYHBIX OPraHU3MOB U NOsIBJIEHUE
nepBbIX TKaHel. KpaTko onuckiBatoT
npeJicTaBUTe el

tuna ['ybky, nouepkuBasi UX 3Ha4eHUeE B
ouvoLeHo3ax U A1 yesioBeKa. COCTaB/IAIT
KpaTKHUH KOHCIEKT ypoka. [0ToBATCA K
YCTHOMY BbICTYIIJIEHUIO

3,4,6,7

Tema 4.4.

THUII
KUIIEYHOIIOJIOCTHBI
E

(34)

XapaKTepU3ylT 0COOGEHHOCTH OpraHU3aL U1
Y ’KM3He/1eATeJIbHOCTH KHILIEYHOIOJIOCTHbIX.
[IpuBOAAT NpUMepbI NpeACTaBUTENEN
KJIACCOB KUIIEYHONOJIOCTHBIX U CPAaBHUBAIOT
4yepThbl UX OpraHusanuu. OO bACHSAIOT
3HaueHue AudPepeHUPOBKHU KIETOK
KHUILEYHOIOJOCTHBIX

Y OLIEHUBAIOT QPYHKIMU KaXKJ 00 KJI€TOUHOTO
Tuna. OTMevyarT PoJib KULIEYHOINOJIOCTHBIX B

3,4,6,7
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OMoLleHO3axX U UX 3HaYeHHe [/l YeJOBeKa.
BbINOJIHAIOT IpaKTHYEeCKUE PabOThI MO
M3y4YeHHI0 MJIaKaTOB U TabJIu1I,
WJITIOCTPUPYIOLIMX X0/, pereHepanuu y
rugapbl. 06CYX/1aI0T AEMOHCTPALUY,
npelyCMOTPEeHHbIe NporpaMMou (paboTa B
MaJbIx rpynmnax). CocTaB/isl0T KpaTKUK
KOHCIIEeKT ypoka. ['oToBaTca

K YCTHOMY BBICTYIJIEHUIO

Tema 4.5.
TUII I[IJIOCKUE YEPBHU

(24)

JlatoT o6111y10 XapakTepUCcTUKY THna [lnockue
yepBU. AHAJIM3UPYIOT CUCTEMATUKY THUIIA.
XapakTepHu3yOT NpeJCcTaBUTeeN Kaacca
PecHUYHbIe YepBU, IPUBOAAT IPUMeEPHI
npejCTaBUTeN el U OTMeYaloT UX POJib B
b6uoLeHo3ax. XapaKTepu3yoT
npeJiCTaBUTesIeN JIEHTOYHBIX

yepBel. Pacno3HaloT 4epThl
NPUCIIOCOOJIEHHOCTH K Mapa3uTU3MY B UX
opraHusauuu. [IpyuobpeTaroT npeAcTaBIeHUs
0 NapasuTHU3Me Kak 0 popMe
B3aMMOOTHOIIEHUN OPraHU3MOB U O
KU3HEHHOM L|UKJIe

napa3uToB. 3apUCOBBIBAIOT B pabouue
TeTpau >KU3HEHHbIE I[UKJIbI IEHTOYHBIX
yepBel — Mapa3vTOB YeJ0BeKa U »KUBOTHBIX,
Bbl/leJisAsl CTaZJUU Pa3BUTHS, ONlACHBIE I
3apakeHHs YeJsioBeKa (MHBa3MBHbIE

cTaZuu). XapaKTepU3yIOT NpeACcTaBUTeNEeN
kJ1acca CocanbUiMKU. 3apUCOBBIBAIOT
»KU3HEHHBIN LIMKJI COCAJIbIIMKOB Ha IpUMepe
NeYeHOUYHOT0 COCa/bLIMKa, BblJle/sAsl CTaiur
pa3BUTHUS, ONIACHBIE /1151 3apaXKeHUs
yesioBeKa. 06CYy>K/AAI0T JeMOHCTPALUH,
npeAyCMOTpPEHHbIE

nporpaMMoi (pa6oTa B MaJibIX Fpynnax).

1,3,4,6,7
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CoCTaB/ISIIOT KPAaTKUH KOHCIIEKT TEKCTa
ypoka. [0TOBATCS K YCTHOMY BBICTYIIJIEHUIO U
npe3eHTauuu «IlJ0ckre 4epBU — Mapas3sUThI
yesioBeka. [[popuiakTrka

napa3uTapHbIX 3a60J1eBaHUN»

TeMma 4.6.
THUIT KPYTJIBIE HEPBHU

(24)

JlatoT 001yI0 XapaKTepUCTUKY THUIIA
KpyrJible yepBU Ha pUMepe acKapu /bl
YyesI0BeYEeCKOW. 3apUCOBBIBAIOT LUKJI
pPa3BUTHS aCKapHU/ibl U XapaKTePHU3YIOT
CTa/IuY Pa3BUTHUS, ONIACHbIE JIJIS 3apaXKeHHUs
yesioBeka. 06 bACHAIOT Mepbl NPOPUIAKTUKU
ackapuzosa. [IpuBogaT npumepsbl
CBOOO/IHOXKMBYILUX KPYTJIbIX YEPBEH,
OlleHUBasl UX POJib B 6UOIIEHO3aX.
O6CyXAaI0T AJEMOHCTpPALIUHY,
npeAyCMOTpPEHHbIE TPOrPaMMO

(paboTa B MaJibIX rpynmnax). CocTaBJsiloT
KpaTKUM KOHCIEKT ypoka. [oToBATCA K
YCTHOMY COOOIIIEHUI0

3,4,6

Tema 4.7.
THUII KOJIBYATHIE
YEPBHU

(34)

JlatoT 001y10 XapaKTepUCTUKY THIA
KosibyaTeie yepBu. OTMeEYarOT
IpOrpecCUBHbIE YepThbl OpraHU3al U1
KOJIbYaThIX YepBeH, CONPOBOXAABIINE UX
BO3HHUKHOBeHHUe. [IpoBOAAT CpaBHUTE/IbHBIN
aHaJIU3 OpPraHU3al MU IJIOCKUX U KOJIbYaThbIX
yepBey; pe3yJibTaThl

3aHOCAT B TabsMLy. O1leHUBaIOT 3HaYeHHe
BO3HUKHOBEHHA BTOPUYHOU IOJIOCTH TeJsla —
nes0Ma. XapaKTepU3yHT CUCTEMATUKY
KOJIbYAThIX YEepBEH, pacllo3HAKT
XapaKTepHble 4YepThbl MHOTOLLeTUHKOBBIX,
MaJIOIeTUHKOBBIX YEPBEU U MUABOK.

OO BACHAIOT 3HaYeHHUe KOJIbYaThIX YepPBEN B
OuoLleH03aX, a TaKKe MeAULMHCKoe
3HayeHHUe NUABOK. BbinoJi-

3,4,5,6
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HSAIOT NPAaKTUYECKYI0 paboTy «BHelHee
CTpOeHHe J0/AeBoro yepBsa». 06CyKJatoT
JleMOHCTpal YU, IpelyCMOTPEHHbIE
nporpammon (paboTa B MaJibIX rpynmnax).
CocTaBJIAIOT KPaTKUU KOHCIIEKT YpOKa

TeMma 4.8.
THUIT MOJIJIIOCKH

(24)

JlatoT 001yI0 XapaKTepUCTUKY THUIIA
MoJstocku. OTMeYarT NPOTPECCUBHBIE
4epThl OPraHMU3aLUH MOJIJIIOCKOB,
COMPOBOX/ABIIME UX BOSHUKHOBEHHUE.
[IpoBOAAT CpaBHUTEJbHBINA aHAIHU3
OpraHU3anuu

KOJIbYAThIX YePBEN U MOJIJIIOCKOB;
pe3yJibTaThl 3aHOCAT B TAOJIULLY.
XapaKTepUsylT CUCTEMATUKY MOJIJIIOCKOB,
pacro3HalT XapaKTepHbIe YepPThl
OPIOXOHOTHX, IBYCTBOPYATHIX U TOJIOBOHOTHX
MOJLJTIOCKOB.

O6BACHAIOT 3HAaYEHHE MOJIJTIOCKOB B
O6uo1eH03aX U 3HaYeHUe /115 YeJloBeKa.
BbINOJIHAIOT NPaKTUYECKYIO PaGOTy
«BHelIHee CTpoOeHHe MOJIJIIOCKOB ».
O6CyXAA0T IEMOHCTPALIUH,
npeayCMOTpPEHHbIE

nporpaMmmoi (paboTa B MaJibIX pymnnax).
CocTaBJIAIOT KPAaTKHUM KOHCIIEKT YpOKa

3,4,5,6,7

Tema 4.9.
THUII
YJIEHUCTOHOT'HUE

(7 4)

JlatoT 0011yI0 XapaKTepUCTUKY THIA
Yyienucronorve. OTMe4YaroT NpOrpecCUBHbIE
4YepThl OpraHM3alUU1 YIEHUCTOHOTHX,
COMPOBOX/ABILINE UX BOSHUKHOBEHHUE.
[IpoBOAAT CpaBHUTEJIbHBINA aHAIU3
OpraHu3anuu

KOJIbYATBIX YePBEH U YIeHUCTOHOTUX;
pe3y/bTaThbl 3aHOCAT B TAOJIULLY.
XapaKTepUsyT CUCTEMAaTUKY MOJLJIIOCKOB U
UX IPOUCXOXKeHue. JlaloT 061yI0

2,3,4,5,6,7
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XapaKTepUCTHUKY KJIacca paKooOpa3HBbIX;
aHAJIM3UPYIOT

0COGEHHOCTH OpraHM3al My pevyHoro paka.
XapakTepHusyT

CUCTEMATHKy PaKOOOpPa3HbIX, UX
pasHoo6pasue; paclio3HAKOT NpeACcTaBUTeer
BBICIIHMX U HU3LIMX PAKOOOPa3HbIX; IPUBOJAAT
npuMepsbl. OLleHUBAOT POJib PAKOOOPa3HbIX B
npupoge. /laloT 0611yI0 XapaKTepUCTUKY
ksaacca [laykoob6pasHble; aHaTU3UPYIOT
0COGEHHOCTH OpraHM3aluy nayka-
KpeCcTOBHKa. XapaKTepU3ylT pa3HooOpasue
NayKooOpa3HbIX; paCl03HAKT
npeJcTaBUTeJed Klacca — MayKoB,

KJIele, CKOpnuoHOB. OLleHUBAOT
3KOJIOTUYECKYI0 POJIb U MeIULIUHCKOE
3HayeHHe NayKooopasHbIX. [laloT 0611y10
XapaKTepUCTUKY Kyacca HacekoMble;
aHAJIM3UPYIOT OCOOEHHOCTHU OpPraHU3aLuU
TapakaHa.

Pa3inyaloT TUIbl pa3BUTHS HACEKOMBbIX.
XapaKTepHusyrT

CUCTEMATHKy HaCEKOMBIX, UX pa3HOOOpa3ue;
CpPaBHUBAIOT Npe/CTaBUTENEN PAa3JIUUHbIX
oTpsAZ0B. Pacno3HaloT npeacTaBuTes el
OCHOBHBIX OTPS/J0B HACEKOMbIX; IPUBOAAT
npuMepsbl. OLleHUBAIOT POJIb

HaCeKOMBIX B IPUPO/Jie U 3HaUYEeHHe 1
yesioBeka. ONMUCBIBAIOT NpeCTaBUTEeN
KJ1acca MHOTOHOXKH U NPUBOJAT NPUMEPBL.
BbINOMHAIOT NpaKTUYeCKUe paboThl,
npeAycMOTpeHHbIe mporpaMmoi. O6cyxaarT
JleMOHCTpaL 1, IpelyCMOTPEHHbIE
nporpaMMon

(paboTta B Masibix rpynnax). CocTaBJsSIlOT
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KpaTKU{ KOHCHEKT ypoka. [oToBAT
npe3eHTaLHI0

Tema 4.10. (14) JlaloT 061yI0 XapaKTEPUCTUKY THUIA 3,6,7
THIT UTJIOKOXKHUE Ursiokoxue. XapakTepu3ylOT OCHOBHbIE
IPYHIbl UTJIOKOXUX,TPUBOJIST IPHUMEPHDI
npejcTaBuTesed. AHAJIU3UPYIOT 3HAaYEeHHEe
WTJIOKOXUX B 6MoLeHo3ax. O0CyXAatoT
JleMOHCTpaL Xy, IpelyCMOTPEHHbIe
nporpammoHn (paboTa B MaJsibIX rpynmnax).
CoCTaB/IAKT KPAaTKUH KOHCIEKT ypOKa
Tema 4.11. (14) JlatoT 0011y10 XapaKTepUCTUKY XOpAOBbIX HA | 3,6,7
THUIT XOPZIOBBIE. npyuMepe JaHleTHUKA. [I[poBoasAT
[TIOATHUII CpaBHUTEJIbHBIY aHAJIM3 OPraHy3al U
BECYEPEIIHbIE KOJIbYAThIX YEPBEU U YJIEHUCTOHOIUX;
pe3yJIbTaThl 3aHOCAT B Tab/n1y. ONMCbIBAlOT
CUCTEeMaTHUKY XOPJ0BBbIX, laBasi OLLeHKY
rJIaBHBIX HallpaBJIeHUM
pasBuTus rpynnsl. 06¢cyxaa0T
JleMOHCTpaL Wy, IpelyCMOTPEHHbIe
nporpaMmoi (paboTa B MaJibIX Fpynnax).
CoCTaBIAOT KPAaTKUK KOHCIIEKT ypOKa
Tema 4.12. (24) JlatoT 0011y10 XapaKTepUCTUKY NMOATHIA 1,2,3,4,5,6,7
[MOATHII [lo3BOHOYHBIE Ha IpUMeEpE NpeICTaBUTeer
[IO3BOHOYHBIE Hazksacca pbl6. OTMeyaroT NpOrpeccuBHbIE
(YEPEITHBIE). 4YyepThbl OpraHu3aliy pblb, CONPOBOXKAABIINE
HAZJKJIACC PbIBEbI WX BO3HHUKHOBeHHUe. [I[poBOAAT

CpaBHUTEJIbHBIN aHA/IM3 OpPraHU3aLuU
JIAaHLIETHUKOB U pbI0; pe3yJibTaThbl 3aHOCSAT B
TabuIy. XapaKTepU3yIT CUCTEMATUKY U
MHOT006pa3ue pbib U UX IPOUCXOXK/IEHUE.
OnuchIBalOT CTPOEHUE U OCOOEHHOCTHU
YKU3HEJ eI TeJTbHOCTU XPSIIEBBIX PbIO.
XapakTepusyrT

MHOT006pa3ue KOCTHBIX PbIO:
XpAILLEKOCTHbIE, KUCTEIEephIE,
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ZIBOSIKO/bILIALIE U JIydyenepble pblObl;
NPUCIIOCOOMTENIbHbIE 0COOEHHOCTH K CpeJie
o6uTaHus. OLleHUBAIOT 3KOJIOTMYECKOEe U
X035MCTBEHHOE 3HaYeHUe Pbl6. BbIMOMTHAOT
NpaKTUYECKyI0 paboTy «OcobeHHOCTH
BHELIHET0 CTPOeHHs pblb, CBSI3aHHbIE

c 06pa3oM xu3Hu». 06CyKAaI0T
JIeMOHCTpAIMH, IPelyCMOTPEHHbIE
nporpammoin (paboTa B MaJsibIX rpynmnax).
CocTaBJIAIOT KPAaTKUH KOHCIEKT YpOKa

TeMma 4.13.
KJIACC
3EMHOBO/IHBIE

(24)

JlatoT 0611yI0 XapaKTepPUCTUKY KJiacca
3eMHOBO/|HbIE HA IpUMepe JIATYLIKH.
OTMevaroT NporpecCUBHbIE YePThI
OpraHU3alLiuM PbIO, CONPOBOXKAABIINE UX
BO3HUKHOBeHHUe. [[poBOAAT CpaBHUTEIBHBIN
aHa/IM3 OpraHU3alUu pbl6 U aMPUOU;
pe3y/IbTaThl 3aHOCAT

B Ta6/1MLy. XapaKTepU3yIOT CUCTEMATUKY
pbI6 U UX TpoucxoxAeHue. ONUCbIBAIOT
CTpOeHHe U 0COOGEHHOCTH
KU3HeJlesITeJIbHOCTH aMPuOHil.
XapaKTepHUsyloT MHOroobpasue
3€MHOBO/IHBIX U IPUCIIOCOOUTEIbHBIE
0COGEHHOCTH K OKOJIOBOJJHOM cpeJie
o6uTaHus. OLleHUBAIOT 3KOJIOTUYECKOE U
X039WCTBEHHOE 3HaYeHue aMPUOUH.
BbINOJIHAIOT NpaKTUYECKYy10 paboTy U
006CYX/1al0T IeMOHCTPaLHH,
npeAyCMOTpPEHHbIE

nporpaMmoi (paboTa B MaJibIX rpynnax).
CoCTaB/IAT KPaTKUK KOHCIEKT ypOoKa.
['oTOBAT npe3eHTanuIo «/[peBHUE
3eMHOBO/IHbIe. BeIxo/ Ha cymy»

3,4,6,7

Tema 4.14.
KJIACC

(24)

JlaloT 0611y10 XapaKTepUCTUKY KJacca
[IpecMblKaroyecd

3,4,6,7
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[TIPECMbBIKAIOIIHUECA

Ha npumMepe suepuipl. OTMedaroT
NpOrpecCUBHbIE YePThl OpraHU3aAIUU
PENTUINHA, COMPOBOX/IABIINE UX
BO3HUKHOBeHHUe. [[poBOASAT CpaBHUTE/bHbBIN
aHa/IM3 OpraHu3aLuu aMPpUOUN U penTUINH;
pe3y/abTaThl 3aHOCAT B TaGJIULLY.
XapaKTepU3ylT CUCTEMATUKY
NPECMbIKAIOIUXCSA U UX TPOUCXOXKEHHE.
OnuMchIBalOT CTPOEHHE U OCOOEHHOCTHU
YKU3HEAEesATeJbHOCTH. XapaKTEPHU3YIOT
MHOT006pa3ue NpecMbIKaLUXCS:
yelulynyaTble (3MeH, slepUllbl U
XaMeJIeOHbl),

KPOKOJIMJIbI U YepemnaxH, a TaKxKe
NPUCIIOCOOHTEbHbIE 0COOEHHOCTH K
pPa3HO06pa3HbIM CpejilaM 06U TaHHS.
O1eHMBAIOT 3KOJIOTHY€ECKOe

3HaYeHUe PeNTUJINH. BbIMoJHAIOT
NPAKTHUYECKYI0 pabOTy U 06CYKAAIT
JIeMOHCTpAIMH, IPelyCMOTPEHHbIE
nporpaMmmoi (paboTa B MaJibIX pymnnax).
CocTaBJIAAIOT KPAaTKHUUM KOHCIIEKT TeKCTa
ypoka. ['oToBAT

npe3eHTalMIo0 «/[peBHUE PENTHUIIHH.
['ocnioCTBO B BOJie, BO3/IYXE U HA Cylle»

Tema 4.15.
KJIACC IITHLIbI

(44)

JlatoT 0611yI0 XapaKTepUCTUKY KJlacca
[ITunel. OTMeYaroT NporpecCUBHbIE YePThI
OpraHu3salUy rPyIIibl, CONPOBOXKABIINE ee
BO3HHUKHOBeHHUeE. [IpoBOAAT CpaBHUTE/IbHBIN
aHaJIu3 OpraHU3al U

penTUINHN U NITUL; pe3yJbTaThl 3aHOCAT B
TabJaUILy;

OTMeYaloT NPUCNOCObJIeHNU NTUL K I0JIETY.
XapaKTepHusyroT

CUCTEeMaTHUKY NITUL;, UX IPOUCXOXKIEHUE U

1,2,3,4,5,6,7
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CBA3b C NepBoNTUILAMU. ONMCBIBAIOT
CTPOEHUE U 0COOEHHOCTHU
YKU3HEJesITeJIbHOCTU. XapaKTepU3yoT
MHOTroo6pa3ue npejcTaBUTeNeN Kaacca,
Ha3bIBaIOT

OCHOBHbIE OTPsI/bl U 3KOJIOTHUYECKHE TPYIIbI
ntul,. OLeHUBaT 3KOJ0THYECKOEe U
X0351CTBEHHOE 3HaUYeHUe NTUll. BbIMOJHAIT
NPAKTHUYECKYI0 paboTy U 06CYKAAI0T
JIEMOHCTpaI WY, IPeJyCMOTPEHHbIE
nporpaMmoi (paboTa B MaJibIX pymnnax).
CocTaBydl0T

KpaTKUH KOHCIIEKT ypoka. [0TOBAT
npe3eHTaLUI0

TeMma 4.16.
KJIACC
MJIEKOITUTAIOLIHUE

(4 )

JlatoT 06111y10 XapaKTEePUCTHUKY KJiacca
MJ/eKorTalolIHeE.

OTMe4yarT NporpecCUBHbIE YEPTHI
OpraHu3alUy MJEKONUTAIUX,
COMPOBOX/AABILINE NX BOSHUKHOBEHUE.
[IpoBOAAT CpaBHUTEJIbHBIM aHAINU3
OpraHu3alUuy PenTUJINN U MJIEKOTUTAKIUX;
pe3yJIbTaThl 3aHOCAT B TaOJIULLY.
XapaKTepHUsyrT CUCTEMATUKY
MJIEKOITHUTAIOIIHX

1 UX IPOUCX0kKJeHHe. ONUCBIBAIOT CTPOEHUE
1 0COOEHHOCTH XHU3HEIeITeJIbHOCTH.
XapakTepH3ylOT MHOroobpasue
MJIEKOMMTAKIINX; OMMHCbIBAIOT OCHOBHbIE
oTpsabl: HacekomosiHble, PyKOKpbLIbIE,
['pbI3y-

Hbl, 3alilleo6pasHble, XUIllHbIE, JlacTOHOTHeE,
Kutoo6pasHbhle,

HenapHokonbiTHbIE, [[apHOKONBITHBIE,
[IpuMaThl U Ap.; IPUBOAAT NPUMEPBI
NpeJiCTaBUTeJIeN Pa3HbIX I'PYIIII, a TaKXKe

1,2,3,4,5,6,7
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NPUCIIOCOOUTEIbHbIE 0COOEHHOCTH K
pPa3HO06pa3HbIM cpejiaM 0OUTaAHUS.
OneHuBaloT

3KO0JIOTUYECKOE U HAapOJAHOX03MCTBEHHOE
3HaYeHHe MJIEKONMUTAKIIUX. OO bACHAIOT
Heo6X0IUMOCTb OXpaHbl [JeHHbIX
MJIEKOTIUTAIOLIMX U PETYISALMUA YUCTEHHOCTH
*KUBOTHBIX, HAHOCSIIIIUX BpPeJi YeJI0BEKY.
BbINOJMHAIOT NPaKTUYECKYI0 paboTy U
00CYK/JJal0T JEMOHCTPALIUY,
peAyCMOTpPEHHbIe NporpaMMoi (paboTa B
MavibIX rpynmnax). CocTaB/sSIOT KpaTKUU
KOHCIEKT TeKCTa ypoka. [0TOBAT
npe3eHTaluH «/lpeBHUE MJIEKOTTUTAIOIIHE,
«OCHOBHBIE OTPSA/IbI MJIEKOTTUTAIOIIHX.
['ocnoZCTBO B BOJie, BO3/IyXe M HA CyLIe»

Pazpgen 5.
Bupycsl

(24)

JlatoT 06111yI0 XapaKTepPUCTHKY BUPYCOB U
6akTepuodaros, 3aIOMUHAIOT UCTOPHUIO UX
OTKpPBITHS. Ha KOHKpeTHBIX MpHUMepax
II0Ka3bIBAIOT 0COGEHHOCTH OpraHU3al U
BUPYCOB KaK BHyTPUKJIETOYHBIX 1APA3UTOB
Ha reHeTUYECKOM ypoBHe. XapaKTepHU3yIOT
MeXaHHW3M B3aUMO/IeCTBUSI BUpYyca U
KJIeTKU. [[puBOASAT MpUMepbl BUPYCOB,
BbI3bIBAIOIMUX HHOEKI[MOHHbIE 3a601eBaHUS
y 4eJIOBEKA U )KUBOTHBIX. OO bACHAIOT
HEO0OX0JUMOCTb U Mepbl NIPOPUIAKTUKH
BUPYCHBIX 3200J1€eBaHUH.

3anOMHUHAIOT IMNOTE3bl BOSHUKHOBEHHUS
BUPYCOB.

O6CYyX/1al0T JEMOHCTPALIMHY,
npeAyCMOTpPEeHHbIe NporpaMMoit (paboTa B
MaJibIx rpymnmnax). CocTaB/IsSIOT KpaTKUM
KOHCIIEKT YpOKa. [0TOBAT npe3eHTalUH

1,2,3,4,5,6,7

3akawyenue (1 y)
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TemaTH4eckoe JIaHUpPOBaHUE

BuoJsiorus. YesoBek. 8kiacc (684, 2 4 B HeJieJ10)

Pasgennl KosiBo | TeMbl KosaBo OcHoBHBbIE BU/IbI JeATeJbHOCTH OcHOBHbIE HallpaBJIeHUA
YacoB 4acosB 00yJaroIMXCs BOCIUTATEJIbHOM J1eITENbHOCTH
Paspen 1. (2 4) OOBACHAIOT MECTO YeJIOBeKa B CUCTEME 3,6,7
MecTo 4esi0BeKa B OpraHM4eckKoro Mupa. Beigensaior
cucTreMme CyllleCTBEHHbIE TPU3HAKH,
OpraHUYecKoro Mmpa JloKa3bIBawIHe POJICTBO YeJIOBeKa U
>KHBOTHBIX.
CpaBHHUBAIOT 0COOEHHOCTU CTPOEHUS
4yeJI0BEKOOOPa3HbIX 00€3bsIH U YesioBeKa.
JlenaioT BBIBObI
Pasgen 2. (2 4) OO6BACHAIOT 6HOJIOTUYECKHE U 3,5,6,7
IIpoucxoxxaeHue colpasibHble GaKTOPbI
yeJIOBeKa aHTpOMOCOoIMoTreHe3a. XapaKTepHU3YIOT
OCHOBHBI€ 3Tallbl 3BOJIIOIMU YeJI0BEKa.
OnpenesisitoT XapaKTepHbIe YePThl pac
yeJIOBEKa
Paszpneu 3. (24) OOBSACHSAIOT POJIb HAYK O YeJIOBEKE B 1, 2,3,4,5,6,7
KpaTtkasa ucropus COXpaHEHHWH U MoAJep>KaHUH ero
pa3BUTHS 3HAHUH O 3/10poBbs. ONKCHIBAIOT BKJIAJ, BEAYIIUX
CTpOEHUH OTe4yeCTBEHHBIX U 3apy0OeKHbIX yYEHBIX B
1 QYHKIUSAX OpraH1u3Ma pa3BUTHE 3HAHUU 06 OpraHu3Me
yeJioBeKa yeJioBeKa
Pazpneu 4. (4 4) BbISBJISIIOT OCHOBHbIE MPU3HAKHU 1, 2,3,4,5,6,7

OGuMi1 0630p CTpOEHHUS
4 QYHKIUA OpraHusMa
YyesIOBeKa

YeJsioBeKa. XapaKTepU3yrT OCHOBHbIE
CTPYKTYpHbIe KOMIIOHEHTHI KJIETOK,
TKaHeH U paclo3HaloT UX Ha TabJIULax,
MUKponpenapaTax. O6bACHAT
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B3aHMOCBSI3b CTPOEHUS U QYHKIIUH
TKaHeH, OpraHoOB U CUCTEM OPTaHOB B
opraHHU3Me 4esioBeKa. Pacro3HaloT Ha
TabJIMIaX OpraHbl U CUCTEMbI OPraHOB
yes0BeKa, 00 bACHAIOT

UX POJIb B OpraHHU3Me

Paspnen 5.
Koopaunanusa
U peryasanus

(10 4)

OO BACHAIOT POJIb PETYJISATOPHBIX CUCTEM
B )KHM3HeAeATEeJbHOCTH

opraHvsma. XapakTepu3ylT OCHOBHbIE
bYHKIIMU XKesle3 BHYTPEHHEH CEKpelrH.
OOBSACHSAIOT MEXaHU3M EeUCTBUSA
TOPMOHOB. BbIZ1e/II0T CTPYKTYpHBIE
KOMITOHEHTbl HEPBHOMN CUCTEMBI.
OnpegendioT

pacnoJsioKeHue 4YacTell HepBHOM CUCTEMBI,
pacno3HaIT UX Ha TabuLax.
PackpeiBaloT GyHKIIMU rOJIOBHOTO MO3ra,
CIMHHOTO M03ra, HepBoB. CpaBHUBAIOT
HEPBHYIO U TYMOPaAJbHYI0 PETYISAIHU.
PackpbiBalOT NpUYMHBI HAPYLIEHUS
(YHKIIMOHUPOBAHUS HEPBHOUM CUCTEMBL.
BbIIBAAIOT CylleCTBEHHbIE IPU3HAKU
CTPOEeHUSI U PYHKLIMOHUPOBAHUS OPTaHOB
YyBCTB. Pacrno3HamT opraHbl 4yBCTB Ha
HarJIsHbIX IOCOOUSIX.

06061aI0T Mepbl TPOPUIAKTUKU
3ab0JsieBaHU

OpraHoB YYBCTB

1,2,3,4,5,6,7

Pasnen 6.
Onopa
U ABHKEHHe

(84)

XapaKTepHusyT poJib OIOPHO-
JIBUTaTeJIbHON CUCTEMBI B XKU3HU
yesioBeKa. Pacrio3HaroT Ha Har/aJHbIX
I0COGMAX YACTH CKeJieTa.
KnaccuounupyroT u

XapaKTEePU3YIOT THUIIbI COeJUHEHUS
kocTel. OMUCbIBAIOT 0COOEHHOCTHU

3,4,5
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XUMHUYECKOI'O COCTaBa U CTPOEHUA KOCTeH.

XapaKTepHU3yT 0COOEHHOCTH CTPOEHMUS
CKeJIeTHBIX MbllL,. PacnosHaroT Ha
TabJ/IMLIaX OCHOBHbIE

MBIl Yesi0BeKa. 060CHOBBIBAIOT
yCJIOBHAl HOPMAJIBHOTO Pa3BUTHS ONOPHO-
JiBUraTeJbHOU cucTeMbl. OCBauBaIOT
IpUeMbl OKa3aHHUA IIepBOU

Jl0Bpaye6HOU IOMOLY IPU [lepesioMe

Paznen 7.
BHyTpeHHAA cpeja
opraHusma

(44)

OnpefendaOT NOHATHE KBHYTPEHHAA
cpeZia». BelaesdoT cylecTBeHHbIe

IpU3HAKU BHYTPEHHEeH cpe/ibl OpraHru3Ma.

CpaBHHUBAIOT MeX/ly COO0M KJIETKU KPOBU.
BbISBJISIOT B3aUMOCBSI3b MEXAY
CTPOEHHEM KJIETOK KPOBH U
BbINOJIHIEMbBIMU UMU QYHKIUSIMU.
OOBSICHSIIOT MEXaHU3M CBEPThIBAHUS U
nepesiiBaHus KpoBu. OnpeaensitoT
CyllleCTBEHHbIE NPU3HAKHU UMMYHUTETA.
OOGBSICHSIIOT CYIIHOCTb PUBUBOK U UX
3HaYeHHe

2,3,4,5

Paspen 8.
TpaHcnopT BelecTs

(44)

Bbl/1e/ISII0T CylieCTBEHHbIE IPU3HAKU
TPaHCIOPTa BELeCTB B OpraHU3Me.
Pacno3HaloT Ha TabJiM1aX OpraHbl
KPOBEHOCHOU U JIMMPaTUUYECKON CUCTEM
Y ONUCBIBAIOT UX cTpoeHUe. ONUChIBAIOT
JIBM>KeHYe KPOBHU 110 Kpyram
KpoBoo6pauieHus. HasbiBaloT u
XapaKTePHU3YIOT 3Tallbl CEPJIEYHOTO
ukKJa. CpaBHUBAKT 0COOEHHOCTHU
JIBUXKEHHUS] KPOBHU 110 apTepUsIM U BeHaM.
OcBauBalOT NpUeMbl U3MepPEHUS MyJIbCa,
KPOBSIHOTO JlaBJIEHUs], OKa3aHUs IepBOU
JloBpaye6HOM MOMOLU PU
KPOBOTEYEHHUSIX

2,3,4,5
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Pasnen 9.
JibIXaHue

(54)

BbIABJAIOT CylleCTBEHHbIE PU3HAKHU
JbIXaTeJbHOW CUCTEMBI, IPOLECCOB
JbIXaHHUs U ra3o00MeHa. Pacrio3HaloT Ha
TabJIMI[AX OPTaHbl JIbIXaHUS, ONMMUCHIBAIOT
UX cTpoeHue U QyHKUU. CPaBHUBAKOT
rasoobMeH B

JIETKUX U TKaHsX. 060CHOBBIBAIOT
HEOOXO0JUMOCTb COOJIIOJeHUS
TUTUEHHUYECKUX Mep U Mep
NpoQUIAKTUKHU JIETOUHBIX 3200/1€BaHU .
OcBauBalOT NpUEMbI OKa3aHUs epBOU
JIOBpavye6GHOM MOMOIIY MPH ClTaCeHUH
yTOMAIOIEr0 U OTPABJIEHUN YTapHBIM
rasom

2,3,4,5,6

Pasgen 10.
IInmeBapenue

(54)

BbIZIe/IIIOT CylecTBEHHbIE MPU3HAKU
NPOLIECCOB MUTAHUS U MUIIleBApPEHUS.
PacrnosHaloT opraHbl NUIeBaAPUTETbHON
CUCTEMbI Ha TabJIUIAX U MYJISIPKAX.
XapakTepH3yIOT 0COOEHHOCTU MPOLECCOB
NHUIlleBapeHUsI B pa3HbIX OT/Ae/1ax
NUIleBapUTENbHOU cucTeMbl. HazbiBaloT
KOMITOHEHTbI MUII[eBaAPUTETbHBIX

CcokOB. OO'bSICHAAIOT MEXaHU3M
BCacblBaHUs BellleCcTB. /loKka3aTe/IbHO

00 BACHAIT HEOOX0JMMOCTD COOJII0IeHUS
TUTUEHHUYECKUX MEpP U
npodUIaKTUYECKHUX Mep HapyLIeHHUs
pPaboThI MUIEBAPUTENBHOU

CHUCTEMBI

1,2,3,4,5,6

Pasgen 11.
OOMeH BellleCTB
U SJHEepPrum

(24)

Be1Zie1F10T CcyleCTBeHHble IPU3HAKH
oOMeHa BelleCTB U IIpeBpalleHns
3Hepruu. XapakTepUusyT 0COOEHHOCTH
oOMeHa OpraHM4YecKHX BellecTB, BOJbI U
MUHepPaJbHBIX COJIEN B OPraHU3Me
yeJsioBeKa. PackpbIiBaloOT

3,4,6
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3Ha4Y€HHWe BUTAMHUHOB B OpraHU3ME,
MNPUYXHBI THIIOBUTAMHWHO34a
U TUIIEPBUTAMHHO3a

Pasgen 12.
BeigesieHue

(34)

Bb1Z1e/III0T cylecTBEHHbIE MPU3HAKU
MOYEBbIJIETUTEJIbHON CUCTEMBI.
PacnosnaroT oprasbl
MOYEBBIJIEJIUTEJTbHON CUCTEMBI Ha
Tabnax, MyJjaskax. ONKMCbIBAIOT NPOLECC
Mo4eobpa3oBaHHusl. [lepeyUucasioT u
0060CHOBBIBAIOT MePbI NPOPHUIAKTUKU
3a00J/iIeBaHUH MOYEBBIAEJIUTENbHON
CHUCTEMBI

3,4,6

Pazpgen 13.
IlokpoBHI TE1A

(34)

XapakKkTepusyT CTPOEHUE KOXKHU.
OOBSACHSAIOT CYyTh Mpoliecca
TEpPMOPEryJIsSLUH, POJib IPOLECCOB
3aKa/iuBaHUA. OCBaWBaIOT NPHUEMBI
OKa3aHHUS NepBOY NOMOLIHU NIPU
NOBPEX/EHUSAX KOXH, TEMJIOBbIX U
COJIHEUHbIX yZapax. 06061aoT U
0060CHOBBIBAIOT TMTUEHHUYECKHE
TpebOBaHUS MO YXOAY 32 KOXKeW, HOTTAMH,
BOJIOCAMHU, 0OYBBIO U OJ1€XK 01

3,4,6

Pasgen 14.
Pa3MHoOXXeHHue u
pa3BuTue

(34)

BbIABJIAIOT CyllleCTBEHHbIE NPU3HAKHU
IPOLIECCOB BOCIPOU3BEIeHUA U Pa3BUTHUA
opraHusma yesioBeka. OnMcbIBalOT
CTpOEHHe OPraHOB [10JI0BOM CUCTEMBI
YyeJIoBeKa, paclo3HaT UX Ha TabJIULaXx.
OnucbIBalOT OCHOBHBIE 3TAIbI
BHYTPHUYTPOOGHOTO pa3BUTHs YesOBEKa.
XapakTepH3yOT BO3pacTHbIE 3TAlbI
pa3BUTHA YesJ0BeKa

3,4,6

Paznen 15.
Briciiasg HepBHaA
AeATeJbHOCTh

(64)

BhIe10T 0COGEHHOCTH BhICIIEH
HEPBHOM J1esITeJIbHOCTH Yes0BeKa.
06BbsacHAT pedsIeKTOPHBIN XapaKTep
BbICLIEN HEPBHOU J1€TEJIbHOCTHU

1,2,3,4,6
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YyeJsioBeKa. BeIie 10T cylecTBeHHbIe
IpPU3HAKU MICUXUKHU YeJI0BEKa.
XapaKTepHu3yT TUIIbl HEPBHOW CUCTEMBI.
OOBACHAIOT 3HAaYEHUE CHA, OITMCHIBAIOT
ero ¢asml

Pazpesn 16. (4 4)
Yesi0BeK U ero 30poBbe

OcBaMBalT NPUEMbI PAlMOHATBHON
OpraHM3aLMH TPYJAa U OTAbIXA.
06001aI0T ¥ 060CHOBBIBAIOT NPaBUJIaA U
HOPMbI JIMUHOW TUTHEHbl, TPOPHUIAKTHKU
3abosieBaHMi. OCBauBaIOT NPUEMBI
nepBOM J0BpaueOHOU

MOMOIIU. ApTYyMeHTUPOBAaHHO
JI0Ka3bIBAIOT OTPHULATEJbHOE BIMSHUE HA
3,0pOBbe YesI0BeKA BpeIHbIX IPUBBIYEK

1,2,3,4,5,6,7

HTorosoe 060611eH1Ee 1
qyac

TeMmaTuuyeckoe IJIaHUPOBAHUE

BuoJsiorus. O61ue 3aKOHOMEPHOCTHU. 9 Kiacc (684, 2 4 B HeJleJ110)

OHMOJIOTHYECKUX AUCIMIIJIMHAX
o611Me YepThl OpraHU3aluu
pacTeHUH, )KUBOTHbIX, [PUOOB U
MUKpPOOPraHu3MoB. OO bSCHAIOT
eJJMHCTBO BCEro >XKUBOTr0 U
B3aMMO3aBHUCHMOCTb BCeX YyacTeH
6uocdepnl 3emun. OnpenensitoT
pa3/inyusi XMMUYECKOT0 COCTaBa
00BbEKTOB KUBOM U HEXKHUBOH
npUpo/bl. XapaKTepHU3YIOT 001NN
NPUHIMI KJIETOYHOHN

Pasgen KosBo | Tema KosiBo | OCHOBHBIE BH/JBI JeATEJIbHOCTHU OcHOBHbIe HaNpaBJIeHUA
4acoB 4acoB | obyvyarouiuxcs BOCIUTATEJbHOM JlesITeJIbHOCTH
BBesenue (34) BhIABJAIOT B U3y4YE€HHbIX paHee 3,6,7
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OpraHM3al Uy »KUBBIX
opranusmoB. CpaBHUBAIOT
0OMeHHbIE MPOLeCChl B HEXKHUBOU
Y ’KMBOM NpupoJe. PackpeiBaloT
CYLHOCTb peakiui MeTaboinu3ma.
OOBACHAIOT MEXaHU3MbI
caMoperyJsiuu 6M0J0rn4ecKux
cucTeM. AHAJIM3UPYIOT NIPOLECChI
CaMOBOCIIPOU3BE/IEHUS, POCTA U
pa3BUTHUSA OPTAaHU3MOB.
XapaKTepHusyrT
HacCJ1eACTBEHHOCTh U
M3MEHYHUBOCTb, 3aIOMUHAIOT
MaTepHabHble OCHOBBI 3TUX
CBOUCTB.

CpaBHUBAOT GOPMBI
pa3ApaXKUMOCTH Y Pa3JIUYHBIX
6M0JIOTUYECKHUX 00'bEKTOB.
OTMevaroT 3HauyeHUue
O6M0JIOTUYECKHUX PUTMOB B
NPUPO/IE U KHU3HU YesI0BeKa.
PackpbiBaloT 3HaueHUe
JIUCKPETHOCTH U
9HEPro3aBUCUMOCTH
OMOJIOTUYECKUX CUCTEM.
XapakTepusyloT MHOroobpasue
*kuBoro mupa. [lpuBogar
HpUMepPhI UCKYCCTBEHHbIX
KJ1acCUPUKALIUU )KUBBIX
OpraHu3MoB. 3HAKOMSATCH C
pa6otamu K. JlunHes. O6'bSICHAIOT
NPUHIIMIIBL, JIeXKalllie B OCHOBE
NOCTPOEHUS eCTECTBEHHOMN
KJ1accupuKaluy }KMBOT0 MMpa Ha
3emJiie
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Paznen 1.
CTpyKkTypHas
opraHusanus
»KUBBIX OpraHUu3MOB

(134)

Tema 1.1.
XUMHUYECKAA
OPTAHU3ALINA
KJIETKH

(44)

XapakTepusyT XUMUYecKHue
3JIeMeHTBI, 06pa3yolue
>)KUBOE BelleCTBO; pa3/iIMyarT

MaKpO- U MUKPO3JIEMEHTHI.

OnuceIBalOT HEOpPraHUYecKue
MOJIEKYJIbI )KUBOTO BELECTBA, UX
XUMHUYeCKHe CBOMCTBA U
OMO0JIOTUYECKYIO POJIb.
XapakTepusyT OpraHru4yecKue
MOJIEKYJIbI: OUOJIOTUYECKHUE
noJIMMepbl — GesIKU
(cTpykTypHasi opraHu3sanus u
GYHKLMH), yT1eBOAbl

(cTpoeHue ¥ 6GUoJIOTUYECKAS
POJIb), )KUPpbl — OCHOBHOM
CTPYKTYPHBbI KOMIIOHEHT
KJIETOYHbIX MEMOPAH U UCTOYHUK
s3Hepruu. XapakrepusywT [JHK
KaK MOJIEKYJIbI
Hac/eACTBeHHOCTH. ONUChIBAlOT
npouecc pegymaukauuu AHK,
PaCKpPBIBAIOT €ro 3HaUYeHHUe.
OnuceIBalOT NpoLEeCC epeaayu
HacJieJICTBEHHOH

vHdopMaIMU U3 Apa B
UTOIJIa3My — TPaHCKPUIILUIO.
Pas/sinyaroT CTPYKTypy U
¢yuku PHK

3,4,6,7

Tema 1.2.
OBEMEH BEHIECTB U

(44)

XapaKTepUusywT TPAHCIOPT
BEIeCTB B KJIETKY U U3 Hee

3,4,6
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[IPEOGPA30BAHHE
JHEPTUH
B KJIETKE

(dbaronyTO3 ¥ MUHOIUTO3).
O6BACHAIOT COOBITHS, CBA3aHHbIE
C BHYTPHUKJIETOUYHBIM
nuieBapeHueM, NoJYepKUBAIOT
ero 3HaueHue JJisi OpraHu3Mma.
[IpuBOAAT NpUMeEpPHI
3HepPreTU4YecKoro o6MeHa.
OnuceIBalOT NpPOLLECChl CUHTEe3a
6eJIKOB U POTOCHUHTES

Tema 1.3.
CTPOEHUE U ®YHKLHWHU
KJIETOK

(54)

XapakTepusywT popMy U
pasMepbl IPOKAPUOTHUYECKUX
KJIETOK; CTPOEHHE LIUTOIJIa3Mbl,
OpraHMU3alLUI0 MeTab0/IM3Ma,
reHeTHYEeCKUU anmapat
6akTepui. ONKUCHIBAIOT MpoLecc
criopoo6pa3oBaHus, ero 3HaYeHue
JUIS1 BBDKMBAHUs OaKTepUi Npu
YXyZ[LUI€HUU YCI0OBUU
CylL1eCTBOBAHUS; pa3MHOXKEHUe
NpPOKapHOT.

O1eHMBaKT MECTO U POJib
NpPOKapHUOT B 6MOLIEHO3aX.
XapakTepHUsyT LUTONIa3My
3yKapUOTUYECKOM KJIETKHU:
OopraHeJijibl JMTOMJIa3Mbl, UX
CTPYKTYpPY U PyHKIMU. OTMeUaroT
3Ha4YeHUe LIUTOCKeJIeTa.
XapaKTepHUs3yT TUIIbI KJIETOYHBIX
BKJIFOYEHUH U UX POJIb B
MeTab0J/IM3Me KJIEeTOK.
XapaKTepHusyrT

KJIETOYHOE S/Ip0 KaK LEeHTP
ynpaBJieHUs
YKU3He/lesITeIbHOCTbIO

KJIETKU; CTPYKTYPHI siipa

1,2,3,4,5,6,7
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(azepHas 060J104Ka, XpPOMATHH,
AApbILKO). OTMedarT
0COGEHHOCTH CTPOEHUSA
pacTuTe/NbHOM KIeTKHU. [latoT
onpejieseHue NOHATUA KMUTO3».
OnpenensiioT poJib

KJIETKU B MHOT'OKJIETOYHOM
opraHusMe. Pa3bacHAIOT
NoHATHE AP PepeHIUPOBKHU
KJIETOK MHOTOKJIETOYHOTO
opraHusma. KpaTko onucbiBalT
MUTOTHYECKUU

LUKJI: UHTepdasy, dpasbl
MUTOTHUYECKOTO JieJIeHHUsI

Pazgen 2.
Pa3MHO>KeHHe U
UHAUBHAYATbHOE
pa3BuTuHe
OpraHu3MoB

(54)

Tema 2.1.
PASMHOXEHUE
OPrAHU3MOB

(24)

XapakKTepHusywT CYLHOCTb U
$opMbl pa3MHOXKeEHUS
opraHu3moB. CpaBHUBAIOT
6ecrioJioe ¥ I0J0BO€E
pa3MHoxeHue. ONUChbIBAKOT
npoiecc 06pa3oBaHUs MOJIOBbIX
KJIETOK, BBISIBJISISL OOIIHE YePThI
NepuoJ 0B raMeToreHe3a, B TOM
yucsie Merosa. OnpegensaoT
MOHSITUS «OCEMEHEHHE» U
«OIJIOIOTBOPEHHE». PacKpbIBaOT
OHMOJIOTUYECKOE 3HAaYEeHH e
pPa3MHOX€EHUS

3,5

Tema 2.2.
WMHAWBUAYAJIBHOE
PA3BUTHUE

(34)

0603Ha4YalT NepPHUO/bI
WH/UBU/YaJbHOTO Pa3BUTHA.
XapaKTepU3yIT 3MOPHOHATbHBIN

1,2,3,4,6,
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OPTAHW3MOB
(OHTOTEHE3)

1Iepyo/, Pa3BUTHSA U ONUCHIBAIOT
OCHOBHbIE 3aKOHOMEPHOCTHU
Zipo6JieHuss — obpa3oBaHuUe
OZJHOCJIOMHOTO 3apo/ibliia —
6J1aCTyJ1bl, TaCTPYJISALHUIO U
opraHoreHe3. OnpezensioT
3Talbl JaJbHeHIIeN
AuddepeHIIMPOBKU TKaHEH,
OpraHoB U CUCTEM.
XapaKTepHUsyroT
NOCT3MOPHOHATbHBIN IEPUOJ,
pPa3BUTHS, €r0 BO3MOXKHbBIE
$bopMbl. Pa3bACHAIOT CyLIHOCTb
HeNnpsIMOT0 Pa3BUTHS; IOJHOTO U
He-

noJiHoro MeTaMmopdo3a.
JleMOHCTpUPYIOT IOHUMaHUe
O610JI0TUYECKOT0 CMbIC/IA
pa3BUTHSA C MeTaMOpPPO30M.
XapakTepHusywT NpsiMoe
pa3BUTHE U €ro NepUo/ibl
(mopenpoAyKTUBHBIH,
penpoiyKTUBHBIN U
NOCTPEeNpPOAYKTHUBHBIN);CTapeHUe.
[IpuBOAAT GOPMYNIUPOBKHU
3aKOHa 3apo/bILIEBOI0 CXO/CTBA
K. Bapa u 6uMoreHeTH4eckoro
3akoHa J. ['ekkesisg u ®. MroJiepa

Paznen 3.
Hac/ieACTBEHHOCTb
U UI3BMEHYHUBOCTh
OpraHu3MoOB

(18)

Tema 3.1.
3AKOHOMEPHOCTH
HACJIEJJOBAHHS

(10 4)

XapakTepusyrT
rUOPUJI0JI0TUYECKUN METO/,
W3y4eHUs

1,2,3,4,5,6,7
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[TPU3HAKOB

XapakKTepa HacJeZJ0BaHUA
NpU3HAKOB. POpMyIUPYIOT
3aKoHbI Menzesd. [IpuBoaart
LUTOJIOTUYeCKHe 000CHOBAHHUA
3aKOHOB MeHeJid.
JleMOHCTPUPYIOT CIOCOOGHOCTH
BBINMCBIBATb T€HOTHIIbI
Opra”HvMsmoB U ramet. COCTaBJISAOT
CXeMbl CKpell|MBaHU, pelIaloT
IpOCTeNIIMe FeHeTUYeCKue
3a/la4yy, CTPOAT POLOCJIOBHBIE.
®opmysinpyroT 3akoH Moprasa u
JlaI0T XapaKTePUCTUKY
CLIeNIJIEHHOT O HacJIeJ0BAaHUA
reHoB (Mpu3HaKoOB). O6bACHSIOT
MeXaHHU3Mbl XPOMOCOMHOTO
onpeziesJieHUs MoJa.
AHanU3MPYIOT FeHOTHUII KaK
CUCTEeMY B3aMMO/IeHCTBYIOLUX
reHOB OpraHM3Ma; ONpesessoT
$opMbl B3aUMOJEUCTBUSI TEHOB

Tema 3.2.
3AKOHOMEPHOCTH
N3MEHYUBOCTHU

(44)

XapaKTepHU3ylOT OCHOBHbIE
$OopMBI U3MEHUYUBOCTH, MyTaLUH,
VX 3HaYeHHe 1 IPAKTUKU
CeJIbCKOI'0 X034MCTBa U
6uoTexHosorui. 060CHOBBIBAIOT
3BOJIIOLJUOHHOE 3HaYeHHe
MyTallUOHHOW ¥ KOMOUHATUBHOU
VM3MEHYMBOCTH. XapaKTepU3YIOT
pOJIb YCJI0BUM

BHEIlIHEH cpe/ibl B pa3BUTHUH U
NpOABJIEHUY NPU3HAKOB

Y CBOUCTB. CTpOAT
BapHallMOHHbIE PsiJibl U KPUBbIE
HOPM peakLuu

1,2,3,4,5,6,7
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Tema 3.3.

CEJIEKLIMS PACTEHHH,
YKUBOTHBIX

Y MUKPOOPTAHHW3MOB

(44)

[lepedyucasiloT LEeHTPHI
NPOUCXOXKEHHUS KYJIbTYPHbIX
pacteHui. /laloT onpesiesieHUs
NOHATUM: «COPTY», KIIOPOAA»,
«IITaMM». XapaKTepHU3YIOT
MEeTO/ibl CeJIEKLUU PaCTeHUH U
KUBOTHBIX. OLleHUBAIOT
JIOCTHMXKEHUS U OMUCHIBAIOT
OCHOBHbI€ HalpaBJIeHUs
COBpPEMEHHOU CeJIEKLUH.
O60CHOBBIBAIOT 3HAYEHUE
CeJIEKLIUH JJ1s1 pa3BUTHUSA
CeJIbCKOX03MCTBEHHOTO
NPOM3BO/CTBA, MeIULMHCKOM,
MUKPOOUOJIOTUYECKOUN U PYTUX
OTpacjer NPOMbIILIJIEHHOCTH

1,2,3,4,5,6,7

Pazgen 4.
JBOJIIOIMA JKMBOTO
Mupa Ha 3eMmJie

(20)

Tema 4.1.
PA3BUTHE BUOJIOTUHU
B IOJJAPBUHOBCKHUU
I[TEPUO/

(24)

XapakTepus3yloT Npe/CcTaBJIeHud
JIPEBHUX U Cpe/IHEBEKOBBIX
€CTECTBOUCIIBITATEJIEN O ) KUBOU
npupoge. OneHuBarwT
npeJicTaBJAeHUsI 06 «M3HAYaJIbHOHU
11€71eCO000PA3HOCTU» U
HEW3MEHHOCTHU XXUBOW MPUPO/IbI.
3anoMHHAOT NPUHI MBI
6uHapHOM K1accudukanuu K.
JlnHHes. 3HaKOMSATCS C
OCHOBHBIMH IOJIOKEHUSIMHU
3BoJIrOLMOHHOU Teopuu K. b.
Jlamapka.

XapaKTepHU3yOT NPOrpecCHBHbIE
Y OIIMOO0YHbIE OJIOXKEHHUS

3,6
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3BoJitoiMoHHOM Teopuu K. b.
Jlamapka

Tema 4.2.

TEOPHUA Y. JAPBUHA

O [MPOUCXOXKJEHUN
BU/I0B

[IYTEM ECTECTBEHHOTI'O
OTBOPA

(34)

OnpenensgoT JOCTUXKEHUS HAYKH
Y TEXHOJIOTMU B KayeCcTBe
NpeJoChblJIOK CMEHBI
KpealMOHUCTCKUX B3IJISAZI0B HA
YKUBYIO U HEXKHBYIO IPUPOLY
3BOJIIOIIMOHHBIMU
npeJCTaBJeHUSMH.
XapaKTepHU3yT Hay4Hble
npeAnocblIKY, ooyaAuBIIKeE Y.
JlapBuHa

K MIOMCKY MEXaHU3MOB U3MEHEHMUS
B ’KMBOU NpUpoJe. AHAIM3UPYIOT
JKCIeJWIIMOHHbIN MaTepuan Y.
/lapBYHa B KayecTBe
npeAIoCblIKM pa3paboTKU
3BOJIIOLIMOHHOW TEOPUH.
XapaKTepu3yroT yyeHue Y.
/lapBrHa 06 UCKyCCTBEHHOM
oT60ope, GOpMbI UCKYCCTBEHHOTO
0T60pPa U 0O'BSICHAIOT METO/IbI
CO3/JaHH S HOBBIX NOPO/J]
JIOMAalIHUX YKUBOTHBIX U COPTOB
KYJIbTYPHBIX paCTEHUH.
3anoMUHAKT OCHOBHbIE
M0JIOXKEHUS] TEOPUU

Y. /lapBrHa 0 eCTeCTBEHHOM
oT60pe. XapaKTepu3yoT

dbopmbl 60pbOBI 32
CyllleCTBOBaHHE U MEXaHU3M
€CTeCTBEHHOI'0 0TO0PA; AAIOT
onpezesieHue MOHATUSA
«eCTeCTBEHHbIN 0THOP

Tema 4.3.

(64)

XapakTepHUsyT KpUTEPUH BUAA:
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COBPEMEHHBIE
[TIPEICTABJIEHUA Ob
3BOJIIOLUH.
MHUKPO3BOJIIOLIUA U
MAKPO3BOJIIOLI XA

CTPYKTYPHO-YHKIMOHANbHBIH,
IUTOreHeTHYECKHH,
3BOJIIOLIMOHHBIHN, 3KOJOTHYECKUH,
reorpapu4ecKum u
penpoyKTUBHbINA. OO bSICHAIOT
MeXaHHU3Mbl pelpOAyKTUBHOU
W30JIILMU. AHATU3UPYIOT
NPUYHMHBI pa3/iesieHus

BU/IOB Ha NOMNYJIALUH.
3aloOMHHAKOT IPUYHUHBI
reHeTUYEeCKUX

pa3JIMYMi Pa3JIUYHbIX NOMYJIALUN
OJIHOT'0 BU/1A. 3HAKOMSITCS C
NyTSIMHU BUJ000pa30BaHUSA
(reorpadpuyeckuM u
9KOJIOTUYECKUM), JAI0T OLEHKY
CKOPOCTHU BO3HUKHOBEHMUSI HOBbBIX
BHU/IOB B pa3Ho-

006pa3HbIX KPYIMHBIX TAKCOHAX.
JlaioT onpesiesieHue

Y XapaKTepu3yIoT IJiaBHble
HalpaBJIeHHs IPOrpecCUBHOU
3BOJIIOLIMU: apoMopdo3a,
uavoaZanTaluy U 001en
fiereHepanuu. [lpuBoasT
npUMephl IUBEPTEHIUH,
KOHBEpPTeHIMU U NapaJlier3Ma.
OOBACHAIOT NPUYUHBI
BO3HUKHOBEHHS CXO/IHBIX M0
CTPYKTYpe U/UIu QyHKLUAM
OpraHOB y Npe/icCTaBUTe e
Pa3/IMYHBbIX CUCTEMAaTUYeCKUX
rpynn opraHu3MoB. 3allOMUHAOT
OCHOBHbIE ITPaBUJIa 3BOJIIOIUH,
OLEHHUBAIOT pe3yJIbTaThl
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9BOJIOIIUH

Tema 4.4.
[TIPYCIIOCOBJEHHOCTbD
OPTAHM3MOB K
YCJIOBUAM

BHEIIHEH CPE/Ibl KAK
PE3YJIbTAT 3BOJIIOLIUHU

(34)

JleMOHCTPUPYIOT NIOHUMaHUe
©610JI0TUYECKOT0 IIporpecca Kak
NpOLBETaHUS TOW UM UHOHN
CUCTeMaTHU4YeCKOU IpyIbl, a
O610JI0TMYEeCKOTO perpecca — Kak
YTHETEHHOI'0 COCTOSIHUSA TaKCOHa,
NPUBOJSILETO K €r0 BBIMUPAHHUIO.
XapaKTepUsyT CTPYKTYPHO-
$YHKLIMOHA/NIBbHY0 OPTaHU3aLUI0
YKUBOTHBIX, paCTEHUH, FPUOOB U
MHKpPOOPraHM3MOB KaK
IpUCIIOCOOJIEHUE K

YCJIOBUSIM CYLI|eCTBOBaHHUS.
[IpuBOAAT NpHMepHI pa3JIUYHbBIX
NPUCIIOCOOI€eHUN OPTaHU3MOB K
yCJI0BUSAIM cpejibl. /laloT OLleHKY
TUIIMYHOTO NOBe/IeHUs XKUBOTHBIX
Y 3a60Te 0 MOTOMCTBE KaK
NPHUCIIOCOOJIEHUH,
obecrneyrBawIIUX yCIex B 60pboe
3a cyuectBoBaHue. [I[puBoAsaT
npuMepbl GU3UOJIOTUYECKUX
agantanui. O6bACHAIT
OTHOCHUTEJIbHbIN XapaKTep
NpUCIIOCOOI€eHUN U TPUBOAAT
IpUMepbl OTHOCUTEJIBHOCTH
ajlanTalnum

3,6,7

Tema 4.5.
BO3HUKHOBEHUE
2KU3HU HA 3EMJIE

(24)

XapaKTepHU3yrT XUMUYECKUH,
npejoHuo0oTUYeCKUH (Teopus
akazemuka A. . OnapuHa),
OHMOJIOTHYECKUH U COLIMaIbHbBIN
3Talbl pa3BUTHUS KUBOW MaTEPUMU.
OnpepensaoT GpujioreHeTUYECKHUE
CBSI3U B )KMBOU NpUPO/Jie U

1,3,6
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CPaBHUBAIOT UX C €CTECTBEHHOU
KJaccudUuKalen :KuBbIX
OpPraHvM3MOB

Tema 4.6.
PA3BUTUE KU3HU HA
3EMJIE

(44)

XapakTepHU3ylOT pa3BUTHE KU3HU
Ha 3eMJie B apXEUCKYI0

Y IPOTEPO30MCKYIO 3PHI.
OTMeyaloT nepBble Ce/bl KU3HU
Ha 3eMJie, IOSIBJIEHUE BCeX
COBPEMEHHBIX THUIIOB
6eCro3BOHOYHBIX KUBOTHBIX,
NePBbIX XOP/IOBbIX YKUBOTHBDIX,
pa3BUTHE BOAHbBIX PACTEHUM.
XapakTepusyT pa3BUTHUE )KU3HU
Ha 3eMJie B 1aJIe030MCKYI0 3py.
OTMeyvaloT nosiBJieHUe
CYXOMYyTHBIX

pacTeHUH, BOSHUKHOBEHHE
M03BOHOYHBIX (pbIO,
3eMHOBO/JHBIX,
NpeCMbIKAOINXCS ).
XapaKTepHU3yT pa3BUTHE KU3HU
Ha 3eMJie B Me3030UCKYI0 U
KalHO30MCKY10 3pbl. 0TMe4arT
N0sIBJIEHME U paclpoCTpaHeHne
NOKPbITOCEMEHHbBIX PACTEHUH,
BO3HUKHOBEHHE

NTHUIL, U MJIEKONTUTAIIIUX,
NosiBJIeHHE U pa3BUTHE
NpUMaTOB. XapaKTepu3ylT MeCTO
YyeJIOBEKa B ’KUBOHW MPUPO/IE, €TO
CUCTeMaTH4YeCKOe MOJI0KEHHE B
CHUCTEME )XMBOTHOTO MHUPa.
OTMey4arT NpU3HAKU U CBOMCTBA
YyeJIOBeKa, 03BOJIA0INE OTHECTHU
ero K pas3JInuHbIM

3,6,7
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CUCTeMaTHUYeCKUM rpynnam
1JapCTBa KUBOTHbIX. ONMUCHIBAIOT
CTa/IuY 3BOJIIOLUU YesOBeKa:
JIpeBHEUIINX, APEBHUX U MTEPBbIX
COBpPEMEHHBIX J0JeH.
PaccMaTpuBalOT M 3alIOMUHAIOT
NONYJISILUMOHHYIO CTPYKTYPY BUJA
Homo sapiens (pacsl).
3HaKOMSTCS C MEXaHU3MOM
pacoobpa3oBaHus, OTMeYas
eJIMHCTBO NMPOUCXOX/IEHUS pac.
[IpUBOAAT apryMeHTUPOBAHHYO
KPUTUKY TEOPHUU pacru3Ma

Pazpeu 5.
B3auMooOTHOIIEHUS
OpraHu3sMa M cpejbl.
OCHOBBI 3K0JIOTHUH

(84)

Tema 5.1.
BUOCDEPA, EE
CTPYKTYPA U ®YHKLIUU

(54)

@opMyJIUPYIOT OCHOBHbIE
[10JI0KeHUd yyeHud B. U.
BepHa/ickoro o 6uocdepe.
OOBACHAIOT HEBO3MOXKHOCTh
CylL,eCTBOBaHMS >KU3HHU 3a
rpaHuLaMu 6uocdepsl.
XapaKTepHU3yrT KOMIIOHEHTHI
6uocdepsl.

OnpezeniitoT rJ1IaBHY0 QYHKIUIO
6uocdepbl Kak obecriedyeHue
O6HMOreHHOT0 KpyroBOpoTa
BELIECTB Ha IJIaHEeTe.
XapakTepusyT OCHOBHbIE
KPYTOBOPOTHI: BO/IbI, YIJIEpO/a,
asoTta, ocdopa u cepsbl.
OueHUBalOT 3HaYeHHE
KPYTrOBOPOTOB BeILECTB JIJisl

1,2,3,4,5,6,7
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Cyl1eCTBOBAHMUSA
»XKU3HU Ha 3emJie. OnpenessoT U
aHAJIM3UPYIOT MOHSATUS:
«3KOJIOTUSI», «Cpesila 0OUTAHUSI»,
«3KOCHUCTEMaA », «OHUOre01eHO3»,
«BUOIEH03», KIKOJIOTHYeCKasl
nupaMua». XapakTepu3yoT
abuoTUYeCcKHe U OUOTHUYECKUE
baKTOpbl, HA KOHKPETHBIX
npuMepax JJIEMOHCTPUPYIOT UX
3HayeHUe. XapaKTepU3yrT
$dopMbI B3aUMOOTHOLIIEHUH
MEeX/y OpraHu3MaMH.
XapaKTepU3yoT KOMIIOHEHTbI
61O0lLleH03a, IEPEYHCISAI0T
NPUYHHBI CMEeHbI OHOLIEHO30B.
®opMyIUpPYIOT Mpe/CTaBJEHUS O
L eNnsiX U CETSIX MUTaHUS

Tema 5.2.
BUOCOEPA U YEJIOBEK

(34)

OnuchIBalOT BO3/lEMCTBUE KUBbBIX
OpraHM3MOB Ha IIJIaHeTYy.
PackpbIBalOT CyIIHOCTh
IIPOLEeCCOB, MPUBOAALIUX K
06pa30BaHUIO NOJIE3HBIX
HMCKOIIaeMbIX, pa3JIM4yalT
ycyepraeMble U HeucyepraeMble
pecypcol. AHAIU3UPYIOT
aHTpPONOTreHHble GaKTOPbI
BO3/IeMCTBUS Ha OUOLEHO3BI,
MMOCJeICTBUA X039HCTBEHHOH
JlesITeJIbHOCTY Yesl0BeKa.
PackpbiBaloT Npo6JieMbl
paLoOHaJIbHOTO
IPUPOJOII0JIb30BaHMA, OXPaHbI
NPUPOAbI

1,2,3,4,5,6,7

HTorosoe 0606111eH1E
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«CorJsitacoBaHO»

[IpoTokon 3acemaHus

MO y4yuTenell ecTeCTBEHHBIX HAyK
MAOY COII Ne8 ot 25.08.2021 Ne

Pykosogutesnb MO Muponenko 3.B.

«CorsilacoBaHO»
3aMecTuTesNb AupekTopa no YP

30.08.2021r.

Mumyykosa W.H.
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