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NOACHUTENIbHAA 3ANMNCKA

PabGouass mporpamma mno mpenmery «buonorus» cocraBieHa Ha ocHoBe denepanabHOro
rOCyJapCTBEHHOTO 00Pa30BaTENIbHOTO CTAHAAPTa OCHOBHOTO OOIIEro 0O0pa3oBaHMs, aBTOPCKOM
yueOnoi nmporpammbel H. M. Conuna, B.b. 3axapoBa «buonorus. 5 — 9 kmaccer», M.: [poda,
KOHIICHTPUYECKHIA Kypc 00yUYeHHUS.

VYuebHoe copepkaHne Kypca OMOJIOTHH:

Conun, H.W. buonorus: Beemenue B Oumonoruto . 5 kimacc: yuebnux/ H.U. Conmn, A.A.
[TnemrakoB. — M.: lpoda, 2015;

Conun, H.W. buonorus. JKupoit opranmsm. 6 kimacc. y4eO. it 00meoOpa3zoBaTeIbHBIX
yupexaenuit/ H.U. Conun. — M.: [Ipoda, 2013 ;

3axapos, B.b.buonorus: Muoroo6pasue xuBbix opranu3moB. B.b. 3axapos, H.U. Conun. — M.
Hpoda, 2014;

Conun, H. U., Caniun, M. P. buonorus. Yenosek. 8 knacc: yue6nuk/ Conun, H. U., Canun, M.
P.— M.: lpoda, 2015 .

MamontoB C. I'., 3axapoB B. b., AradponoBa M. b., Conun H. W. Buonorus. OOume
3aKOHOMepHOCTH. 9 kimacc: yueonunk/ MamonTos C. I'., 3axapos B. b.

u ap. — M.: llpoda, 2014 r.

1. IInanupyemble pe3yJibTaThl 0CBOEHHS y4eOHOI0 MpeaMeTa
BBenenue B 010J10THIO
JIuunocmmuute pezyromameot:
—®opMupoBaHKe OTBETCTBEHHOT'O OTHOIICHUS K 00YUCHHIO;
—QopMupoBaHue NO3HABATEIbHBIX HHTEPECOB U MOTHUBOB K O0yUYEHHIO;
—QopMupoBaHrEe HABBIKOB IMOBEACHHSI B IPUPOJIE, OCO3ZHAHUS [IEHHOCTU KUBBIX OOBEKTOB;
—OCO3HaHUE [IEHHOCTH 3/10pOBOT0 1 Oe30macHoro o0pas3a KU3HHU;
—QopMupoBaHUE OCHOB IKOJIOTUYECKOU KYIbTYPHI.
Memanpeomemmnuwie pe3yibmamol:
Yuawuecs oonorcnor ymemy:
—TIPOBOJUTH MpOCTeHIIne HAOIIOACHHSI, U3MEPEHUS, OTBITHI;
—CTaBUThH YUEOHYIO 33/1a4y MO/ PYKOBOACTBOM yUUTEIS;
—CHCTEMATU3UPOBATh U 0000IIaTh pa3HbIC BUIABI HH(OPMAITUH;
—COCTABJISITh IIJIaH BBITIOJIHEHUS Y4eOHOU 3a/1auH;
—TPOBOJIUTH MPOCTEHIIYIO KiTacCU(DUKAINIO )KUBBIX OPTraHU3MOB O OT/AEIbHBIM LIaPCTBAM;
—THCIOB30BATh JIOTIOJTHUTEIbHBIC HCTOYHUKY WH(GOPMAITUH ISl BBHITIOJTHEHHS YIeOHOM 3a/1a4H;
—CaMOCTOATEILHO TOTOBUTh YCTHOE COOOIIEHNEe HAa 2— 3 MHUH.;
—HAaXOJIUTh U UCIIOIb30BATh MPUIHHHO - CIICICTBEHHBIC CBS3H;
—QopMyIUpOBaTh U BBIABUTATh MPOCTENUIINE TUIIOTE3bI;
—BBIJIENATH B TEKCTE CMBICJIOBBIE YaCTH M 03arJIaBIMBATh UX, CTABUTH BOMPOCHI K TEKCTY;
—paboTaTh B COOTBETCTBUU C TIOCTABJICHHOW 3a/1auei;
—COCTaBJIATH IIPOCTOU U CIIOKHBIN IIJIaH TEKCTA;
—Y4acTBOBATh B COBMECTHOM J€STENbHOCTH;
—paboTath ¢ TeKCTOM naparpada u ero KOMIOHEHTaMU;
—Yy3HaBaTh U3y4yaeMble OOBEKTHI HA TAOJINIIAX, B IPUPOJIE.
IIpeomemmunie pezynrvmamot 00yuenusn
Yuawuecs oonscnol snams:
—OCHOBHBIC TTPU3HAKHU YKHUBOU MTPHPOJIBI;
—YCTPOHCTBO CBETOBOTO MUKPOCKOIA;
—OCHOBHBIE OPTAaHOUIBI KIIETKH;
—OCHOBHbBIE OPraHMYECKHE U MUHEpaIbHbIE BEIIECTBA, BXOSIINE B COCTAB KIETKH;
—BEIYIIUX €CTECTBOUCIIBITATENCH U UX POJIb B U3yUYECHUU MPUPO/IBI;



—CYIIECTBEHHBIE TPU3HAKA CTPOCHUS M SKU3HEACATEIbHOCTH HU3y4aeMbIX OMOJIOTHYECKUX
00BEKTOB;

—OCHOBHBIE IIPU3HAKU TPEACTAaBUTENCH HapCTB )KUBOM MPUPOJIBI;

—OCHOBHBIE Cpe/Ibl 00UTaHUS KUBBIX OPTaHU3MOB;

—TIPUPOTHBIC 30HBI HAIICH TTAHETHI, UX OOUTATENeH;

—TIPEAKOB YeJI0BEKa, UX XapaKTEpHbIE YepThl, 00pa3 KU3HU;

—OCHOBHBIE KOJIOTHUECKUE MPOOIJIEMBI, CTOSIIUE TTEPe]l COBPEMEHHBIM YeJIOBEYECTBOM;
—TpaBuJjia MOBEJCHM YeIOBEKa B OMACHBIX CUTYAIUSIX MPUPOJIHOTO MPOUCXO0XKICHUS;
—IIpocTeiie cnocoObl OKa3aHus MEepPBOi TOMOIIH IIPH 05KO0TaX, 0OMOPOKEHUH H Jp.
Yuawuecs oonocner ymemo:

—O0OBSACHATH 3HaYCHNE ONOJIOTUYECKUX 3HAHUH B MOBCETHEBHOM JKU3HU;

—XapaKTepU30BaTh METO/IbI OMOJIOTUYECKUX UCCIIeI0BAaHUI;

—paboTath C JYNoW U CBETOBBIM MHKPOCKOIIOM;

—Yy3HaBaTh Ha TaOJIUIAX U MUKPOIIpEnapaTax OCHOBHbBIE OPTaHOM/IbI KIETKH;

—O0OBACHATH POJIb OPraHUYECKUX M MUHEPATbHBIX BEIIECTB B KIICTKE;

—CoOI0/1aTh MpaBwWiia MOBEICHUS M PabOThl ¢ mMpuOOpaMu M WHCTPYMEHTAMH B KaOWHETE
OHOJIOTHH;

—OIpeneisaTh MNPUHAIIEKHOCTh OHOJOTHYECKMX OOBEKTOB K OJHOMY M3 IAPCTB JKUBOI
PUPOIB;

—YCTaHaBJIMBATh YEPThI CXO/CTBA U PA3JINYUS Y IPEICTaBUTENIe OCHOBHBIX 1[apCTB;
—pa3nuyarh U3yuyeHHbIE 00BEKTHI B IPUPO/IE, Ha TaOIUIax;

—YCTaHaBJIMUBATh YEPThI MPUCIIOCOOIIEHHOCTH OPTraHU3MOB K Cpe/ie OOMTaHMUS;

—O0OBACHATH POJIb MPEJICTABUTENICH [IAPCTB )KUBOM MPHUPO/IBI B )KU3HU YEJIOBEKA;

—CpaBHUBATH PA3IUYHBIE CPEbl OOUTAHUS;

—XapaKTepU30BaTh YCIOBHS KU3HHU B Pa3IMYHBIX CpPEAax OOUTaHUS;

—CpaBHUBATh yCJIOBHS OOUTAHUS B PA3IMYHBIX IPUPOIHBIX 30HAX;

—BBISBJIATH YE€PThI IPUCIIOCOOICHHOCTH KUBBIX OPIaHU3MOB K OIPEICIEHHBIM YCIOBHSIM;
—MPUBOJNUTH MMPUMEPHI OOUTATENICH MOPEH M OKEaHOB;

—Ha0II0aTh 32 )KUBBIMH OPTaHU3MaMU;

—OOBSICHATh NMPUYMHBI HETaTUBHOTO BIMSHHUS XO3AWCTBEHHOH [EATENbHOCTH YeJOBeKa Ha
OpUpPOAY;

—OOBSICHATH POJIb PACTEHUHN U JKUBOTHBIX B JKU3HU YEIIOBEKA;

—000CHOBBIBaTh HEOOXOIMMOCTh HPUHATHS MEp IO OXpaHE >KUBOW MPHUPOABI; COOMIONATH
IpaBuJia IOBEJICHUS B IPUPOJIE;

—pa3nuyarh Ha JKUBBIX 00BEKTaX, TaOJIHMIIAaX OMAacHBIC IS )KM3HM YEJIOBEKA BUIbI PACTCHUN U
KUBOTHBIX;

—BECTH 3JI0pOBBI 00pa3 >KU3HU M MPOBOAUTH OOpHOY € BPEIHBIMH IPHUBBIYKAMH CBOUX
TOBAPHUILIEH.

7KuBoii opranusm

JIuunocmmuuie pezynomamol 00yuenusn

—®opMHUpOBaHKE OTBETCTBEHHOT'O OTHOILICHHSI K 00yUEHHIO;

—QopMupoBaHuEe I03HABATEIbHBIX HHTEPECOB W MOTHBOB, HANpaBICHHBIX Ha H3Yy4YCHHE
porpaMM;

—pa3BUTHE HABBIKOB OOYUYECHHUS;

—opMupoBaHe colMANbHBIX HOPM U HABBIKOB IOBEICHUS B KJIacce, IIKOJIe, AoMa U JIp.;
—opmupoBaHue 1 100pokenaTeabHble OTHOIICHHSI K MHEHUIO IPYTOro YellOBEeKa;
—popMupoBaHre KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOLICHWHM W COTPYAHHUYECTBE CO
CBEPCTHUKAMH, YUUTEISIMH, TOCTOPOHHUMH JIIOJBMH B Ipolecce y4yeOHOM, OOLIECTBEHHON WU
JIPYrof NeATeIbHOCTH;

—OCO3HaHUE LIEHHOCTH 3/I0pOBOT0 U 0e30macHoro odpas3a KU3HHU;

—O0CO3HaHUE 3HAYCHUS CEMbH B KH3HH YEJIOBEKa;

—YBaXXUTEJIbHOE OTHOILLIEHUE K CTAPIIMM U MJIQJIIINM TOBaPHILAM.



Memanpeomemmnuvle pe3yiomamol 00y4eHUsA

VYyamuecs: 107KHBI YMETh:

—OpraHu30BLIBaTh CBOIO YUEOHYIO I€ATEIHHOCTh;

—IUJTAHUPOBATH CBOIO AEATEIBHOCTh MOJT PYKOBOJICTBOM YUHUTEIIS;

—COCTaBJIATh IUIaH PabOTHI;

—paboTaTh C TOMOJHUTENbHBIMA HCTOUHUKAMU HH(OPMaLINU;

—OCYIIECTBIISITh TIOUCK JIOTIONHUTENbHOW HHPOpMAuK HA OyMaKHBIX W AJIEKTPOHHBIX
HOCHUTEJISIX;

—J1aBaTh OMPEJICIICHUS;

—paboTaTh C OMOJOTUYECKUMH O0BEKTAMH;

—Yy4acTBOBAaTh B IPYNIOBOM paboTe (Manas rpymna, Kiacc);

—paboTaTh C TEKCTOM maparpada u ero KOMIIOHEHTAMH;

—COCTAaBJISATH IIJIaH OTBETA;

—COCTaBJISITh BOIPOCHI K TEKCTy, pa3dOMBaTh €ro Ha OTAENbHbIE CMBICIOBBIE YacTH, JIelaTh
M0/13ar 0JIOBKH;

—Yy3HaBaTh U3ydaeMble OOBEKTHI Ha TAOJIMIIAX;

—OIIEHUBATh CBOM OTBET, CBOIO PabOTYy, a Tak:ke pabOTy OJTHOKIACCHUKOB;

Ilpeomemmoie pe3yromamaul 00yueHus

Yuawuecs oonocnol snams:

—CYTbh OCHOBHBIX IOHSTUN U TEPMUHOB;

—OCHOBHBIC OPTaHOMJIBI KJIETKH, TKaHW PACTCHUH W JKUBOTHBIX, OPTaHBI M CUCTEMBI OPTaHOB
pacTeHUi U KUBOTHBIX;

—CTpOCHHE YacTeil modera, OCHOBHBIX OPTaHOB M CHCTEM OPTraHOB JKMBOTHBIX, YKa3bIBaTh UX
3HAaYCHHUE;

—BIUsHAE (AKTOPOB Cpebl Ha KUBBIC OPTaHU3MEI;

—XapakTep B3aUMOCBS3EH MEX 1y )KUBBIMU OpraHU3MaMH B IIPUPOTHOM COOOIIECTBE;
—CTPYKTYpPY IPUPOTHOTO COOOIIECTBA.

Yuawuecs oonorcnvl ymems:

—pacro3HaBaTh U MOKa3bIBaTh Ha TAOJUI[AX OCHOBHBIE OPTaHOMJIBI KIETKH, PACTUTEIbHBIC U
’KMBOTHBIE TKaHU, OCHOBHBIE OPI'aHbl U CUCTEMBbI OPIaHOB PACTEHHUH U )KMBOTHBIX;
—MHCCIIeI0BAaTh CTPOCHHE OCHOBHBIX OPTaHOB PACTECHUS;

—OMpEeAENATh YEPThl pa3IMyMsl B CTPOCHUN PACTUTEIbHON U dKUBOTHOM KIIETOK;
—YyCTaHaBJIMBATh B3aUMOCB3b MEXy CTPOCHUEM 1obera u ero pyHKIUsIAMH;

—MUCCIIeIoBaTh CTPOEHUE 4YacTed moOera Ha HATypalbHbIX OOBEKTaX, ONpENeNiaTh HMX Ha
Ta0IUIaX;

—000CHOBBIBaTh BaKHOCTb B3aUMOCBSA3HM BCEX OPraHOB M CHUCTEM OPraHOB JUIsl OOeCHeueHHs
[IEJIOCTHOCTH OpraHu3Ma.

—OMpeaesITh W TOKa3blBaThb HAa TaOJIMLE OpPraHbl M CHCTEMBbI, COCTaBIISIFOIIME OPIaHU3MBI
pPacTeHUM U KUBOTHBIX;

—OOBSCHSTH CYIIHOCTh OCHOBHBIX ITPOLIECCOB JKU3HENESITEIbHOCTH OPIraHU3MOB;
—000CHOBBIBAaTh B3aUMOCBSI3b MTPOIIECCOB JKU3HEACATEIBHOCTH MEXKIY COOOM;

—CpPaBHUBATh NPOLIECCHI )KU3HEESITEIbHOCTH PA3IUYHBIX OPraHU3MOB;

—HabmoAaTh 32 OMOIOTHYECKUMH MPOLIECCAMHU, OMUCHIBATH UX, JINIaTh BHIBOJIBI;
—MHCCIIeI0BaTh CTPOCHUE OT/EIbHBIX OPraHOB OPraHU3MOB;

—(huKcHpOoBaTH CBOM HAOJIIOICHHS B BUJIE PUCYHKOB, CXEM, TaOJIHII;

—co0r01aTh TTpaBuJia MOBEICHHS B KaOWHETE OMOJIOTHH.

MHoroodpa3sue ;KUBbIX OPraHU3MOB

JIuunocmmuute pe3ynromamol 00yueHus

—PazButue u hopmMupoBaHre HHTEpPECa K U3YUYCHHIO IPHUPOJIBI;

—pa3BUTHE UHTEUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



—BOCIHUTaHUE OEPEKHOTO OTHOIICHUS K IPUPOe, POPMHUPOBAHUE IKOJIOTUIECKOTO CO3HAHUS;
—TIpU3HAHKUE BBICOKOW IICHHOCTH JKU3HH, 3J0POBBSI CBOETO U APYTUX JIFOJICH;

—pa3BUTHE MOTUBAIMH K MOJYYCHUIO HOBBIX 3HAHWM, NalbHEHIIEMY U3YUYEHHIO €CTECTBEHHBIX
HayK.

Memanpeomemmuoie pe3yibmamaol 00yuenus

Yuawuecs oondicnvl ymems:

—J1aBaTh XapaKTEPUCTHKY METO/I0B H3yUeHUs OMOIOTUYECKHX OObEKTOB;

—pa3pabaTbIBaTh IUIAH - KOHCTIEKT TEMBI, HCIIOB3YsI pPa3Hble HCTOYHUKH HH(OpMAITIH;
—TOTOBHUTbH YCTHBIE COOOIIIEHUS U MUCbMEHHBIE pedepaTsl Ha OCHOBE 00001eHHsT HH(DOpMaITH
y4eOHHKA U JIOTIOJTHUTEIILHBIX HCTOYHUKOB;

—BBITNOJHATH J1a00paTOpHbIE PAOOTHI MO PYKOBOACTBOM YUUTEIIS;

—CpaBHUBATH MPEACTABUTENCH pa3HBIX TPYIIT PACTEHHH, ATaTh BEIBOBI HA OCHOBE CPaBHCHUS;
—OIICHHUBATh C ICTETUYECKOI TOUKM 3peHUS IPECTaBUTENCH paCTUTEIIEHOTO MUPA;

—HaxXxoAWTh WHPOPMALMIO O JKUBBIX OPraHW3Max B HAyYHO - IOMYJSIPHOW JIMTEparype,
aHaJM3UPOBATh U OLIEHUBATBH €¢;

—Ha0JI0JaTh U OMUCHIBATh Pa3IMYHBIX MTPEICTABUTENCH )KUBOTHOTO MUPA;

—HaXOAUTh B PA3JIMUHBIX UCTOYHHKAX HEOOXOIUMYIO HH(POPMALIUIO O KUBOTHBIX;
—u30UpaTeNIbHO OTHOCHUTHCS K OWOJOTHYECKON HH(POpMAIMH, COACPXKAIICHCS B CpPEACTBax
MaccoBOW MH(pOpMAILINH;

—CpaBHUBATH )KUBOTHBIX U3yYCHHBIX TAKCOHOMUYECKHUX TPYIIIT MEXIY cO00i;

—BBISABIATh TNPHU3HAKK CXOACTBA M pas3iMuYUsl B CTPOCHUHM, OOpa3e >KU3HU U TOBEACHUHU
KUBOTHBIX;

—paboTaTh ¢ JOMOJHUTEIbHBIMH HCTOYHMKAMU HH(GOpPMAIMM, HCHOJB30BATh JUISI TOMCKA
uHpopManuu Bo3MOXHOCTH VIHTEepHEeTA;

—000011aTh U 1e7aTh BBIBOJBI 110 U3YYECHHOMY MaTepHaty;

—TIPENICTABIISATh H3YYCHHBIH MaTepHall, HCIIOJB3YSI BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHHA.
IIpeomemmubnie pezynrvmamot 00yuenus

Yuawuecs 0onxcnvl 3Hams:

—CTPOCHHE U OCHOBHBIE MIPOIIECCHI KU3HEACATEIILHOCTH OaKTepuil U rpuOoB;

—pa3HooOpa3ue U pacpocTpaHeHHEe OaKTepuil U TPUOOB;

—poib OakTepuil ¥ rpubOB B MPUPO/IE U KUZHU UEIOBEKA,;

—MeTOo1bI PO HITAKTUKYA WHPEKIIMOHHBIX 3a00I€BaHUMN.

—OCHOBHBIE TIOHSATHS, OTHOCSIIUECS K CTPOCHHUIO MPOKAPUOTHYECKOH M IyKapHOTHYECKOM
KJICTOK;

—OCHOBHBIE METO/Ibl U3YUYEHUS PACTCHUH;

—OCHOBHBIC TPYIIBI PACTCHHH, OCOOCHHOCTH WX CTPOCHHS W  JKU3HEACATEIBHOCTH,
MHOT000pa3ue;

—O0COOCHHOCTH CTPOCHUS M KU3HEIEATSILHOCTH JINIIAHIKOB;

—poJb pacTeHH B OHocdepe 1 KU3HHU YeTIOBEKa;

—IPOUCXOKACHNE PACTCHUH 1 OCHOBHBIC 3TAIbl PA3BUTHUSI PACTUTEIHHOTO MUPA.

—IPU3HAKHA OPraHNU3Ma KaK I[eIOCTHON CHCTEMBI;

—OCHOBHBIE CBOHCTBA KUBOTHBIX OPTaHH3MOB;

—CXO/ICTBO U PA3JIUUUs MEXKAY PACTUTEIBHBIM U )KUBOTHBIM OpPraHU3MaMu;

—TMPU3HAKH, OCHOBHBIC CHCTEMAaTHUYECKHE TPYIIbl MPOCTEUIINX, WX 3HAYCHHE B
HKOJIOTHYECKUX CUCTEMAX;

—Mapa3uTUYECKUX  MPOCTCHUIINX, BBI3bIBAEMbIE HMMH  3a00JCBaHUs Yy UEIOBEKa H
COOTBETCTBYIOIIHE MEPHI MPOPHIAKTHKH.

—COBpPEMEHHBIC MTPEICTABIICHHSI O BOSBHUKHOBCHUN MHOTOKJICTOYHBIX JKHBOTHBIX;

—o0011yI0 XapaKTepuCcTUKy Tuna KumeunomnonoctHeie;

—o0m1yro xapakTepucTuky tuna [Inockue yepsu;

—o01m1yto XapakTepucTuky tuna Kpyrmisle uepsu;

—o01mIyIo XxapakTepucTuky tumna KonpuaTsie uepsu;



—0011yI0 XapaKTepUCTUKY THIIa YIEHUCTOHOTHE;

—O00IIIyI0 XapaKTEePUCTHKY TUIIa XOPIOBEIE;

—COBpPEMEHHBIE MPEJICTABICHUS O BOSHUKHOBEHHH XOPJIOBBIX KHUBOTHBIX;

—OCHOBHBIE HAIIPABJICHUS SBOJIOINU XOPIOBBIX;

—0011yI0 XapaKTepUCTUKY HaKIacca PrIObr;

—O00IIIyI0 XapaKTEePHUCTHKY KJlacca 36MHOBOHBIE;

—o0011yI0 XapaKTepuCTUKY Kiacca [IpecMbIkarommecs;

—o00IIyI0 XapaKTepUCTHKY Kiacca [ITuis;

—0011yI0 XapaKTepUCTHUKY Ki1acca MIieKonuTaromue.

—IPUMEHSATH NTOJTyYCHHBIC 3HAHUS B TOBCETHEBHOM KHU3HH.

Yuawuecs oondcnel ymems:

—1aBaTh OOIIYIO XapaKTEePUCTUKY OaKTepUil U TPrOOB;

—O0OBACHATH CTPOCHUE TPHOOB U JIMIIAHHUKOB,;

—MPUBOIUTH IPUMEPHI PacIpOCTPAaHEHHOCTH TPUOOB U JINIIAHHUKOB,;

—XapaKkTepU30BaTh POJb IPUOOB U JIMIIAKHUKOB B OMOIICHO32X;

—OMpeaensaTh HeCheTOOHBIC MIISATTOYHBIC TPUOHI;

—O0OBACHATH POJIb OaKTepHil U TPUOOB B MPUPOJIE U KU3IHH YeTIOBEKA.

—/aBaTh OOMIYIO XapaKTEPUCTHKY PACTUTEIHLHOTO IApCTBA;

—O0OBACHATH POJIb pacTeHHi B Onocdepe;

—/aBaTh XapaKTEPUCTUKY OCHOBHBIX I'PYIIT PACTCHUH;

—O0OBACHATH MPOUCXOXKACHNE PACTEHUI M OCHOBHBIE 3TAIlbl PA3BUTHUS PACTUTEIBHOTO MUPA;
—XapaKTepHU30BaTh PAaCIPOCTPAHEHHE PACTEHUH B PA3IMYHBIX KIMMATHYECKUX 30HAX 3eMIIH;
—IIPEJICTABIIATH 3BONIOLMOHHBIN ITyTh Pa3BUTUS KUBOTHOTO MHPA;

—KJIacCU(pHUIUPOBATh JKUBOTHBIC OOBEKTHI MO WX MPHHAIEKHOCTH K CHCTEMAaTHYECKUM
rpymnmnam;

—MpPUMEHATh JBOHHBIC HAa3BaHUS >KUBOTHBIX TIPH TIOATOTOBKE COOOILICHWH, TOKJIA/IOB,
MpEe3EHTaLN;

—OMpEeaensITh CHCTEMAaTHYECKyI0 NPUHA/UIOKHOCTh JKMBOTHBIX K TOW WIM  WHOU
TaKCOHOMUYECKOU TPYyIIIE;

—Ha0II01aTh 3a MOBEICHUEM XUBOTHBIX B IIPUPOJIE;

—O0OBACHATH B3aUMOCBSI3b CTPOCHUS U (DYHKIIHI OPraHOB U UX CHUCTEM, 00pa3a >KU3HU U CPEbl
OOHMTaHUs )KUBOTHBIX;

—IOHMMAaTh B3aMMOCBSI3M, CIIOKMBIIMECS B TPUPOJAE, W WX 3HAUYCHUE I SKOJIOTUYECKUX
CHCTEM;

—BBIICIATh JKUBOTHBIX, 3aHECEHHBIX B KpacHyl0 KHHTY, U CIOCOOCTBOBAaTh COXPAaHEHHIO HX
YHUCIEHHOCTH ¥ MECT OOMTaHHUS;

—OKa3bIBaTh MEPBYIO MEIUIIMHCKYIO TIOMOIIb PH YKYCaX OMACHBIX MU SIOBUTHIX KUBOTHBIX;
—MHCIIONIF30BAaTh MEPHI MPOPUIAKTHKH apasuTapHbIX 3a00I€BaHHI;

—OOBACHATh 3HAYEHUE 300JIOTMYECKUX 3HAHUM Ui COXpAaHEHHs JKM3HM Ha IUIAHETE,
pa3BeICHUS PEIKUX U OXPAHAEMBIX )KHBOTHBIX, BBIBEICHHSI HOBBIX ITOPO/] JKUBOTHBIX;
—HWCIOB30BaTh 3HAHUS B MOBCEIHEBHOM KU3HU.

YesioBek

JIuunocmmuute pe3ynromamol 00yueHus

—®DopMHUpOBaHNE OTBETCTBEHHOT'O OTHOIICHHUS K YUCHHIO, TPYLY;

—opMupoBaHUe LETOCTHOTO MUPOBO33PEHHUS;

—hopMHPOBaHHE OCO3HAHHOCTU M YBAXKUTEIFHOTO OTHOIICHHUS K KOJUIETaM, APYTUM JIIO/ISM;
—}opMupoBaHre KOMMYHUKATHBHON KOMIIETCHIIUU B OOILEHUH C KOJUIETaMU;
—hOopMHPOBaHHE OCHOB 3KOJIOTHYECKON KYIbTYpPHI.

Memanpeomemmuoie pe3yibmamaol 00yuenus

Yuawuecs oondxcnol ymems:

—IIJJAHUPOBATh COOCTBEHHYIO YYEOHYIO JEsTeIbHOCTh KaK CaMOCTOSATENBHO, TaK W TOJ
PYKOBOACTBOM YUHTEIS;



—Yy4acTBOBATh B COBMECTHOM JIEATEIBHOCTH (paboTa B MaNbIX TpyIax);
—paboTaTh B COOTBETCTBUU C TIOCTABJIICHHOMN 3a/1auel, TUTAaHOM;

—BBIJICNIATD ITIABHBIE U CYIIECTBEHHbIE MPU3HAKU MTOHATHUIA;

—COCTAaBJIATh ONUCaHHE 0OBEKTOB;

—COCTAaBJISATh IIPOCTHIE U CIIOXKHBIE IUIAHBI TEKCTA;

—OCYIIECTBIISITh MOUCK U 0OTOOP MH(POPMAIUK B TOTIOTHUTEIbHBIX HICTOYHHUKAX
—BBISBJIATh IPUYUHHO - CJIE/ICTBEHHbBIE CBS3U;

—paboTaTh CO BCEMU KOMIIOHEHTAMH TEKCTa;

—OIICHHUBATh CBOIO PA0OTY U JIEATEILHOCTh OJJHOKJIACCHUKOB.

Ilpeomemnsie pe3yrvmamaul 00yueHus

Yuawuecs oonocnol snams:

—OWOJIOTUYECKHE B COITMaIbHBIE (PaKTOPBI AaHTPOTIOTEHERA;

—OCHOBHBIE ITAIlbl 3BOJIIOLMY YETIOBEKA;

—OCHOBHBIE YEPTHI pac YeI0BeKa.

—BKJIaJ] OTEYECTBEHHBIX YUEHBIX B pa3BUTHE 3HAHUI 00 OpraHu3Me 4eJIOBEKa;
—OCHOBHBIE TPU3HAKU OPTaHHU3Ma YEeI0BEKa.

—pOJIb PETYJIATOPHBIX CUCTEM;

—MEXaHU3M JeICTBHUS TOPMOHOB;

—YacTH CKEJIETa YEJIOBEKA;

—XUMHUYECKHI COCTaB U CTPOEHUE KOCTEH;

—OCHOBHBIE CKEJIETHBIE MBILIIBI YEJIOBEKA;

—TPU3HAKN BHYTPEHHEN Cpeibl OpraHnu3Ma;

—MpU3HAKU UMMYHHUTETA;

—CYIIHOCTh MPUBHUBOK U UX 3HAUECHUE;

—CYILIECTBEHHbIE PU3HAKK TPAHCIIOPTA BELIECTB B OPraHU3ME.

—OpraHsbl JbIXaHus, X CTPOEHUE U (PYHKINU;

—TUTMEHUYECKUE MEPBI U MepbI MPO(UIAKTUKH JETOYHBIX 3a00JI€BaHU;
—OpraHbl MUIIEBAPUTEIHLHON CUCTEMBI;

—TUTUCHUYECKUEe MEphl W MEphl MPOPWIAKTHKH HApPYIICHUsS pabOThl MHINEBAPUTEILHOM
CUCTEMBI;

—OpraHbl MOYEBBIJIEIUTEIBHON CUCTEMBI;

—Mephl MPOPUIAKTUKY 3a00I€BaHUI MOYEBBLACIUTEIBHON CHCTEMBI;
—0COOCHHOCTH TIACTHYECKOT'O M SHEPreTUYECKOro 0OMEHa B OpraHU3Me YellOBeKa;
—pOJib BUTAMUHOB;

—CTpOCHHE U (PYHKITUU KOXKH;

—TUrHeHnYecKre TpeOOBaHUsI 110 YXOIy 3a KOXKEH, HOI'TSIMH, BOJIOCAaMH, 00YBBIO U OJIEKA0M;
—CTpOoeHHE U (PYHKIIUN OPTaHOB IOJOBOM CUCTEMBI YEJIOBEKA;

—OCHOBHBIE 3Talbl BHYTPUYTPOOHOTO U BO3PACTHOT'O PA3BUTHS YEJIOBEKA;
—O0COOCHHOCTH BBICIIECH HEPBHOU JESATEIHHOCTH YEJIOBEKA;

—3Ha4yeHue CHa, ero (aswl;

—IpUEMBI pallMOHAIIBHONW OpPraHU3aluu TPyAa U OTIbIXA;

—OTpHULIATEIbHOE BIUSHUE BPEAHBIX MPUBBIUEK.

Yuawuecs oonorcner ymemo:

—Yy3HaBaTh OCHOBHBIE CTPYKTYpHbIE KOMIIOHEHTHI KJIETOK, TKaHel Ha Tabmumax u
MUKpOIpenaparax;

—YCTaHABIIMBATh U OOBSACHATH B3aMMOCBSA3b MEX]Y CTPOCHHEM U (YHKIHUSIMHU KIETOK TKaHEH,
OpPraHOB U UX CUCTEM.

—BBIABIIATH CYIIECTBEHHbIC TIPU3HAKU CTPOCHUS U (QYHKIIMOHUPOBAHUS OPIaHOB UYBCTB;
—Cc00:110/1aTh MEpBI TPOPUIAKTUKY 3200I€BaHUI OPTraHOB YyBCTB;

—pacrno3HaBaTh YaCTH CKeJleTa Ha HarJIAIHBIX TOCOOUSX;

—HAaXOJUTh Ha HATJISITHBIX TOCOOMSIX OCHOBHBIE MBIIIIIIHI;

—O0Ka3bIBaTh MEPBYIO JOBpadeOHYIO TOMOIIb MIPH MepeIoMax;



—CpaBHUBATH MEXKAY COO0H cTpoeHue U (YHKIHUU KIETOK KPOBH;

—OOBSICHIATh MEXaHU3MBbI CBEPTHIBAHUS U TIEPETUBAHUS KPOBH;

—pa3nuYaTh U OMKUCHIBATH OPTaHbI KPOBEHOCHOH M TUM(ATUIECKON CUCTEM;

—MU3MEPSITH MYJIbC U KPOBSIHOE JaBIICHUE;

—OKa3bIBaTh MEPBYIO TOBPAYEOHYIO TOMOIIH MPU KPOBOTECUCHHUSIX;

—BBIABIIATh CYIIECTBEHHbIE TPU3HAKH JIbIXaTEJIbHOM CHUCTEMbI, MPOIECCHl JAbIXaHHUS |
razoooMeHa;

—OKa3bIBaTh MEPBYIO JOBPAYEOHYIO IOMOIIb MPU CIHACEHUU YTOMAIOUIEr0 U OTpPaBICHUH
yrapHbIM Ta30M;

—XapaKTeprU30BaTh MUIIEBAPEHUE B PA3HBIX OT/EaX MUIIEBAPUTEIbHON CHCTEMBI;
—OOBSICHITh MEXaHU3M TEPMOPETYJISAIUY;

—BBIABIIATH CYLIECTBEHHbIC IPU3HAKK OOMEHA BEIIECTB U MPEBpAIlCHUs YHEPTUH;

—OKa3bIBaTh MEPBYIO MMOMOIIb TPH MOBPEKIACHHUIX KOXKH, TEIUIOBBIX U COTHEUHBIX yaapax;
—BBIJENATH CYIIECTBEHHbIE TPU3HAKU NICUXUKH YEJIOBEKa;

—XapaKTepU30BaTh TUIIBI HEPBHOU CHUCTEMBI;

—COO0JII0/1aTh HOPMBI JIMYHON TUTHEHBI U TPO(HIIaKTUKH 3a00I€BaHUIT;

—OKa3bIBaTh MEPBYIO TOBPAYCOHYIO TTIOMOIIIb.

O01mme 3aKOHOMEPHOCTH

JIuunocmmuute pe3ynromamol 00yueHun

—@opMUpOBaHNE YYBCTBA POCCUUCKON TPAKIAHCKOW MACHTHYHOCTH: MATPUOTU3MA, JIOOBU U
yBakeHHs kK OTeUeCcTBy, 4yBCTBA TOPAOCTH 3a CBOIO Ponuny;

—OCO3HaHUE YYalIUMUCS OTBETCTBEHHOCTH U J0jra nepen PonuHoii;

—OTBETCTBEHHOE OTHOIICHHE K 00YYCHHIO, TOTOBHOCTh U CITOCOOHOCTH K CaMO0OOpa30BaHUIO;
—GOopMHUpPOBaHHE MOTHUBAIIMM K OOYYEHHIO W IO3HAHUIO, OCO3HAHHOMY BBIOOPY Oymymiei
npodeccuu;

—CIMOCOOHOCTh YYaIlIUXCsl CTPOUTDH JANbHEHUIYI0 MHAUBUIYAJIbHYIO TPAEKTOPHIO 00pa30BaHUs
Ha 0a3e opHeHTalu B MUpe npodeccuii 1 mpodecCuOHATBHBIX MPEANOYTEHUH;
—QopMupoBaHue IETOCTHOTO MHUPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

—coOoleHne ¥ MporaraHaa ydaluluMHCs TNpaBUil TOBEAEHUS B MPUPOJE, MX Yy4YacTHE B
MPUPOIOOXPAHHON NEATETHHOCTH;

—YMEHUE peaTn30BbIBATh TEOPETUUECKHE TO3HAHUS Ha MPAKTUKE;

—OCO3HAHUE 3HAUEHUs O0pa30BaHUS MJiI TIOBCETHEBHOW MKU3HW K OCO3HAHHBIM BBIOOD
poQeCCuu yJanuMucs;

—CIMOCOOHOCTh yYalllUXCsl MPOBOJUTH PabOTy HaJ OMMOKAMH JJisi BHECEHUS KOPPEKTUB B
ycBauBaeMble 3HAHUS;

—TIpU3HAHHUE YYalIUMHCS TpaBa KaXXIAOrO 4YelOBEKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE
MHEHHE;

—TOTOBHOCTh Y4YalIUXCSI K CaMOCTOSITENIbHBIM TIIOCTYIIKAM W aKTHBHBIM JCHCTBHSIM Ha
IPUPOIOOXPAHUTEIHLHOM MOTPUIIIE;

—YMEHHUE apTyMEHTUPOBAHHO U 0OOCHOBAHHO OTCTAUBATh CBOKO TOUKY 3PEHUS;

—KpPUTUYHOE OTHOIIEHHE K CBOMM MOCTYINKaM, OCO3HaHHE OTBETCTBEHHOCTH 32 UX PE3YJbTaThl;
—OCO3HaHHOE, YBaXHUTEIbHOE M JOOPOXKETaTeNIbHOE OTHOIIEHHE K JAPYrOMYy 4YeNIOBEeKY, €ro
MHEHUIO, MUPOBO33PEHHIO, KYIbTYPE;

—OCO3HAaHUE BAXHOCTU (OPMHUPOBAHUS DKOJIOTUYECKOW KyIbTyphl Ha OCHOBE MPHU3HAHUS
LEHHOCTH H3HU BO BCEX €€ MPOSBICHUSAX M HEOOXOAMMOCTH OTBETCTBEHHOIO, OEpexKHOro
OTHOLLIEHHUS K OKPYXKaIOLEH Cpeae;

—YyMEHHUE CcayumaThb W CHBILIATh IPYroe MHEHHE, BECTH AMCKYCCHIO, YMEHHUE OINEepHUpOBaTh
dakTaMu, Kak I TOKA3aTEIbCTBA, TAK U JIJIsl OMIPOBEPIKCHHSI CYIIECTBYIONIETO MHEHHMS.
MetanpeameTHbie pe3yJabTaTbl 00y4eHUs

Yuawuecsa oonorcnor ymemy:

—COCTAaBJISITh CXEMbI U TaOJIUIIbI U1 MHTETPAL[UH MTOTYYESHHBIX 3HAHUIA;



—000011aTh U e7aTh BBIBOJBI 110 U3YYCHHOMY MaTepHaty;

—COCTaBJISITh KOHCIIEKT naparpada yueOHUKa 10 W/UJIH MOCIe U3YYeHUs MaTepralia Ha YPOKeE;
—pa3pabaTeIBaTh MJIAH - KOHCIIEKT TEMBI, UCTIONB3YS pa3Hble HCTOYHUKH MHPOPMAITUH;
—paboTaTh ¢ JOMOJHUTEIbHBIMU HCTOUHUKAMU MUH(OpPMAIMKM U HCIOIB30BaTh X JJIS TOMCKA
HE00X0IMMOT0 MaTepHaa;

—TOTOBUTh YCTHBIE COOOIICHHS M MUCbMEHHBIC pedepaThl Ha OCHOBE 0000IIEeHUs MaTepuaia
yueOHUKA U JIOTOTHUTEILHOMN TUTEPaTypPHI;

—T10J1b30BaThCsl TIOMCKOBBIMU cucTeMaMu MHTepHeTa.

—TIPEACTABIATh U3YYCHHBIN MaTepHall, UCTIOIb3ys BO3MOXXHOCTH KOMIBIOTEPHBIX TEXHOJIOTHIA;
—OOBSICHATh PUCYHKH U CXEMBbI, IPECTABIEHHBIE B YUeOHUKE;

—CaMOCTOSATEIHHO COCTABIISITH CXEMBI TIPOIIECCOB, MPOTEKAIOIINX B KIETKE, M «IIPUBSI3BIBATH»
OTJIEebHBIE X ATAMbl K PA3JIMYHBIM KJIETOUYHBIM CTPYKTYPaM;

—HWUTIOCTPUPOBATH OTBET MPOCTEUIITUMH CXEMaMH B PUCYHKAMH;

—paboTaTh ¢ MHUKPOCKOIIOM M TOTOBUTH MPOCTEUIINE MpernapaTsl sl MUKPOCKOMUYECKOTO
UCCIICJIOBAHHS,

—J1aBaTh XapaKTEPUCTUKY T€HETUYECKUX METOAO0B U3YUCHUS OMOJIOTHYECKUX OOBEKTOB;
IIpeomemmubnie pezynrvmamot 00yuenusn

Yuawuecs oonscnol snams:

—MAaKpOdJIEMEHThI, MHUKPOJJIEMEHTBI, WX BKJIaJ B 00pa3oBaHWE HEOPTaHUYECKUX W
OpPraHMYECKUX MOJIEKYJI KHBOTO BEIECTBA;

—XHUMHUYECKUE CBOWCTBA U OMOIOTHYECKYIO POJIb BOJIBI;

—pOJib KATUOHOB U aHUOHOB B 00ECIIEYEHUHU MTPOLIECCOB KUZHEAEATEIILHOCTH;

—YPOBHHU CTPYKTYPHOIH OpraHu3amnuu OEIKOBBIX MOJIEKYIT,

—TPUHIUIBI CTPYKTYPHOI OpraHu3anuu U GyHKIUH YIIIEBOIOB;

—TIPUHIUTIBI CTPYKTYPHOUM Opranu3anuu u GyHKITUH KUPOB;

—CTpYyKTYpy HyKienHoBbIX kuciioT (JJHK u PHK);

—ONUCHIBaTh OOMEH BEIIECTB U MPEBPALICHUE SHEPTUU B KIIETKE;

—TIPUBOJIUTH MOAPOOHYIO CXEMY Ipoliecca OMOCHUHTEe3a OEITKOB;

—ONPEIEICHUS TOHATHIA: «IIPOKAPHOTHI», «IYKAPHOTHI», «XPOMOCOMBI», «KAPUOTHIT», «MUTO3»;
—CTpOEHHUE MPOKAPUOTUUECKON KIIETKU;

—CTpOoeHue MPOKapHoT (0aKTepUu U CHHE3eNEHBIC BOJOPOCIH (ITMaHOOAKTEPHH));

—CTPOEHHUE DYKapUOTUYECKOM KIIETKH;

—MHOro0o0pa3ue 3yKapuor;

—O0COOCHHOCTH CTPOCHUS PACTUTEIILHON U KUBOTHOM KJIETOK;

—TJIaBHBIE YACTH KJIETKHU;

—OpPraHOU/ bl LIUTOTIIA3MbI, BKITIOUEHHUS;

—CTaJill MUTOTHYECKOTO ITUKJIA U COOBITHS, POUCXOIAIINE B KIIETKE Ha KaXI0H U3 HUX;
—TI0JIOKEHHSI KIIETOUYHOM TE€OpUU CTPOEHUSI OPraHU3MOB;

—OHOIIOTUYECKUI CMBICT MUTO3;

—mMHorooOpasue (HopMm OECroyioro pa3MHOXKEHHS W TPYMIIbI OPraHU3MOB, JJISI KOTOPBIX OHH
XapaKTEepPHBI,

—CYILHOCTb MOJIOBOTO Pa3MHOXEHHS U €r0 OMOJIOTHYECKOe 3HaUCHHE;

—IMpoIecC TaMETOreHe3a;

—Mel03 U ero OMOJIOTHYECKOE 3HAUCHUE;

—CYUIHOCTH OIUIOIOTBOPEHUS;

—OnpeeIeHUEe MOHITUSI «OHTOTEHE3»;

—TIePUOIU3ALINI0 UHIUBUAYATHHOTO PA3BUTHS;

—3Tanbl SMOPUOHAIBHOTO Pa3BUTHS (IpoOJIeHUE, racTPyIsALUs, OPIraHOT€HE3);

—}opMBI TOCTIMOPHOHAIBHOTO TIEPHOJIa PAa3BUTHS: HETPSMOE Pa3BUTHE, PA3BUTHE MOJIHBIM U
HEIOJIHBIM MTPEBPALCHUEM;

—TPSIMOE Pa3BUTHUE;

—oOuoreHeTnveckuii 3akoH J. ['ekkens u ®@. Mromepa;



—OIIpeEIeHNs] OCHOBHBIX T€HETUUECKUX TIOHATUI;

—CYIIHOCTh TMOPUI0JIOTMYECKOTO METO1a U3YUEHHS HACIEeICTBEHHOCTH;

—3aKoHBI MeHnpaens;

—3akoH Moprana.

—BH/Ibl U3MEHYMBOCTHU U Pa3Iu4Msl MEXAY HUMM;

—METO/Ibl CENIEKLIUY;

—CMBICJI U 3HaYECHME SBJICHUS T'€TEPO3KCa U NOJUIUIONINH;

—YPOBHM OpPraHU3allUM KUBOW MATEPUU M Hay4dHbIE TUCLMILUIMHBI, 3aHUMAIOIIUECS N3yYEHUEM
IIPOLIECCOB KU3HEEATEIBHOCTH Ha KAKJOM U3 HUX;

—XHUMHYECKHH COCTaB )KUBBIX OPraHU3MOB;

—POJIb XUMHUYECKUX AJIEMEHTOB B 00pa30BaHUN OPraHUYECKUX MOJIEKYIT;

—CBOMCTBa XKUBBIX CUCTEM M OTIMYHUE UX MPOSBICHUN OT CXOJHBIX NPOLECCOB, IPOUCXOIAIINX
B HE)KUBOM IIPUPOJE;

—I1apcTBa )KUBOM MPUPOJIbI, CUCTEMATUKY U MIPEJCTABUTENEN Pa3HbIX TAKCOHOB;
—TIPEACTABIEHUS ECTECTBOMCIIBITATENEN JOJAPBUHOBCKON AIIOXH O CYLIHOCTHU KUBOW MIPUPOJIBI;
—aB3msiabl K. JInHHes Ha cucTeMy )KUBOTO MUPA;

—OCHOBHBIE NIOJI0XKeHUs IBooIMoHHON Teopun XK. b. Jlamapka, €€ mo3uTUBHBIE U OIIMOOYHBIE
YepThl;

—yuenue Y. JlapBrHa 00 HCKYCCTBEHHOM OTOOpE;

—yuenue Y. [lappuHa 0 €CTeCTBEHHOM OTOOpE;

—THUIBI IOKPOBUTEIBCTBEHHON OKPACKU M MX 3HAYEHHE U1l BBDKUBAHMUS;

—OOBSACHITh OTHOCUTEIBHBIA XapaKTep MPUCIIOCOOICHHUI;

—0COOCHHOCTH PUCTIOCOOUTENHFHOTO TTOBEJICHUS;

—3Ha4yeHHe 3a00Thl O MOTOMCTBE /JIs1 BBKMBAHUS;

—OIpPCaACIICHUA MOHATHUH «BUII» U «IIOITYJIALTAS»

—CYIHOCTh N'€HETUYECKHUX MPOLIECCOB B MOMYJIALUAX;

—QopMBbI BUI000pa30BaAHHUS;

—TJIaBHbIE HANPaBJICHUS 3BOIOLMN: OMOJIIOTHYECKUI TIporpecc U OMOJIOrMUYECKH perpecc;
—OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIIMH: TUBEPTEHLINIO, KOHBEPIEHIUIO U TapajlIeIn3M;
—pe3yabTaThl 3BOJIIOLIUY;

—Tteoputo akaaeMmuka A. M. OnapuHa o IpouCX0XI€HNUN KU3HU Ha 3eMIIE.

Yuawuecs oonorcnvl ymems:

—O0OBACHATH MPUHIUI JCHCTBUS (PEPMEHTOB;

—XapakTepu3oBaTh GYHKINH OCIKOB;

—O0TMEeYaTh YHEPTeTUUECKYIO POJIb YITIEBOJOB U IIACTHUECKYIO (DYHKITUIO KUPOB;
—XapaKkTepHU30BaTh META00JIN3M MPOKAPUOT;

—OMHCHIBaTh TCHETUYECKUH anmapart OakTepuii;

—OMMCHIBATh MIPOLECCHI CIOPOOOPA30BAHUS U PA3MHOXKEHUS IPOKAPUOT;

—O0OBSACHATH MECTO M POJIb MPOKAPHOT B OMOLIEHO3AX;

—XapakTepu3oBaTb ~ (QYHKLUUM  OPraHOMIOB  ILMTOIUIA3Mbl, 3HAYEHHE BKJIIOUYCHUH B
KU3ZHEJEATEIIBHOCTH KIIETKH;

—OMMCHIBaTh CTPOCHUE U (PYHKIIMH XPOMOCOM;

—XapaKTepU30BaTh OMOJOTMUYECKOE 3HAaUeHUE OECIIONI0ro pa3MHOKEHHS;

—O0OBACHATH ITpOLIECC MEI03a, MPUBOIAIINN K 00pa30BaHUIO ralyIONIHBIX FAMET;

—OMHCHIBATh MPOIECCHI, TPOTEKAIOIIUE NPH APOOICHNUH, TaCTPYIISILIMUA U OPraHOT€HE3e;
—XapakTepu30BaTh (HOPMBI TOCTIMOPHUOHATILHOTO Pa3BUTHSI;

—pa3nuyath COOBITHS, CONPOBOXAAIOLINE pPAa3BUTHE OPraHU3Ma IPU IOJHOM M HEMOJIHOM
IPEBPALLCHUH;

—O0OBACHATH OMOJIOTMYECKHI CMBICI Pa3BUTHS C METaMOP(O30M;

—XapaKTepHU30BaTh ITAlbl OHTOI€HE3a IPU IPSIMOM TOCTAIMOPHOHAIIEHOM PAa3BUTHH;
—MCIONb30BaTh NIPU PELICHUH 3a/1a4 T€HETUUECKYIO0 CUMBOJIHKY;

—COCTaBJISITh TEHOTUIIBI OPIAHU3MOB U 3aIIUCBIBATh UX TaMETHI;



—CTpPOUTh CXEMbl CKpELIMBAaHUS IIPU HE3aBUCUMOM M CLEIUIEHHOM Hacle0BaHUH,
HaCJIEJOBaHUH, CIETUIEHHOM C IOJIOM;

—CYIIHOCTh T€HETUYECKOT0 ONPEEIICHNUS 110J1a Y PACTEHUH U )KMBOTHBIX;

—XapaKTeprU30BaTh TEHOTUI KaK CUCTEMY B3aUMOJCHCTBYIOLIUX T€HOB OPraHU3Ma;
—COCTaBJISATh IPOCTEHIINE POJIOCIOBHBIE U pPELIaTh TEHETUUECKUE 3a/1a4H;

—pacno3HaBaTh MYTal[MOHHYIO U KOMOWHATUBHYIO U3MEHUYHBOCTb;

—O0OBACHATh MEXaHH3Mbl IE€peJauyd IMPHU3HAKOB M CBOWCTB M3 IOKOJICHUS B TIOKOJIEHHE H
BO3HUKHOBEHHUE OTIMYUN OT POJUTENIBCKUX (POPM y TOTOMKOB;

—JlaBaTh OINPEJEIICHUs YPOBHEH OpraHu3allid >KUBOTO U XapaKTEpHU30BaTh IPOLECCHI
KU3ZHEJEATEIIbHOCTH Ha KaX/10M U3 HUX;

—XapaKTepU30BaTh CBOICTBA JKUBBIX CUCTEM;

—OOBSICHATH, KaK MPOSBIISIIOTCS CBOMCTBA KUBOTO HAa KAXKIOM U3 YPOBHEH OpraHU3allly;
—TMpUBOANTHL  KPaTKyH0  XapaKTEPUCTHKY MCKYCCTBEHHOM U  €CTECTBEHHOM  CHCTEM
KJIaCCU(UKALUU )KUBBIX OPTaHU3MOB;

—O0OBACHATH, TOYEMY OPTraHU3MBbl OTHOCAT K Pa3HbIM CUCTEMATHUECKUM TPYIIIIaM;

—OIICHUBATh 3HaUYCHUE BOMIONIMOHHOM Teopun XK. b. Jlamapka miis pa3BuTHSI OMOJIOTHH;
—XAapaKTepU30BaTh IPEANIOCHUIKHM BOZHUKHOBEHUS YBOIIOLUOHHOM Teopuu Y. JlapBuHa;
—J1aBaTh ONpPECNICHUS OHATUN «BUI» U «TIOITYJISILIUS»;

—XapaKTeprU30BaTh MPUUUHBI OOPHOBI 32 CYIIECTBOBAHUE;

—OTMpeaeNnsaTh 3HaUYeHUE BHYTPUBUIOBOM, MEKBHI0BOM OOPHOBI 3a CYIIECTBOBAaHUE U OOPHOBI C
abuoTnuecKkuMH (PakTopamMu Cpesibl;

—IaBaTh OIICHKY €CTECTBEHHOTO 0TOOpa KakK pe3yibTaTa O0pHOBI 3a CYIIIECTBOBAHUE.
—IPUBOJUTH MPUMEPHI MPUCIIOCOOUTEIILHOTO CTPOSHHSI Tejla, MOKPOBUTEILCTBEHHON OKpPACKU
MOKPOBOB U TMOBEJICHUS )KUBBIX OPTaHU3MOB;

—OOBACHATh NMPUYHMHBI DPA3JEICHUS BHJIOB, 3aHUMAIOIIUX OOIIMPHBIM apean OOMTaHUs, Ha
MOMYJISILINH;

—XapaKTepHU30BaTh MPOLECC FIKOJIOTUIECKOTO U Treorpapuueckoro BUA000pa3oBaHus;
—OLEHUBAaTh CKOPOCTh BHJI000PA30BaHMSI B Pa3IMYHBIX CHCTEMAaTHUYECKUX KaTErOpHUsX
YKUBOTHBIX, PACTEHUH U MUKPOOPTraHU3MOB;

—XapakTepu3oBaTh  MyTH  JOCTH)KEHHS ~ OMOJOrMYecKoro  mporpecca:  apoMopdos,
UAMO0ATANTAIUIO U OOIIYIO JIEreHepaInio;

—TPUBOAUTD MIPUMEPHI TOMOJIOTHYHBIX U aHAJIOTUYHBIX OPTraHOB;

—XapaKTepHU30BaTh XUMUYECKUH, PeaONOIOrHuecKuii, ONOTOTHUYECKUN U COLUAIBHBIA 3Tarbl
pPa3BUTHS KUBOU MaTEPUHU.



2. Copepxxanue y4eOHOro nmpeamera

Buosorus. Beenenue B 0uos1oruio. S kiace
Pa3nea 1. 7KuBoii opranusm: cTpoeHue U U3y4eHue
MHuoroo6pa3ue XuBbIX OpraHu3mMoB. OCHOBHBIE CBOMCTBAa >KMBBIX OpPraHU3MOB: KJIETOYHOE
CTPOCHHUE, CXOIHBIA XUMHUYECKHI COCTaB, OOMEH BELIECTB M JHEPIruHu, NHUTAHUE, JIbIXaHHE,
BBIJICJICHHUE, POCT U Pa3BUTHE, PA3APAKUMOCTb, IBUKEHNE, pa3MHOKEHHE. bruosorns — Hayka o
JKUBBIX OpraHU3MaXx.
MeToapl U3ydeHHsI IPUPOJIbI: HAOTIOIEHNEe, SKCIIEPUMEHT (OmbIT), u3Mepenue. O6opynoBaHnue
JUIs HAay4dHBIX HCClIeOBaHUH (J1abopaTtopHOe 000pynOBaHME, YBEIUYHUTEIbHbIE HPUOOPHI,
U3MEpUTENIbHbIE MPUOOPHI). YBETUUUTEIbHbBIE MPUOOPHI: pydHas Jyna, CBETOBOW MHUKPOCKOIL.
Kinerka — snemeHTapHas enuHuuna >kuBoro. besbsnepHble U anepHble kieTku. CTpoeHue u
GbyHKIMM sSApa, TUTOIIa3Mbl M €€ OpPraHoOMAOB. XPOMOCOMBI, MX 3HaueHue. Paznmuuus B
CTPOEHUM PAaCTUTENIBHON U KUBOTHOU KileTOK. CoJepiKaHue XMMHUYECKUX DJIEMEHTOB B KIIETKE.
Bona, apyrue HeopraHWyeckue BELIECTBA, WX pOJIb B IKU3HEAEATEIBHOCTU KIETOK.
Opranuyeckue BEIIECTBA U HUX POJIb B KJIETKE. BeliecTtBa M ABIEHUS B OKPYXKAIOLUIEM MHpE.
Benukue ectecTBOMCHIBITATENH.
JlabopaTopHble U NpaKkTHYeCKHe PadoThl
3HAKOMCTBO C 000PYJOBaHUEM JIJIsl HAYYHBIX UCCIIeI0BAaHUI.
[IpoBenenue HaOMIOIEHUH, OMBITOB U M3MEPEHUN C LEIbI0 KOHKPETU3AIMU 3HAHUK O METOoJax
W3Yy4YEHUS IPUPOJIBI.
Y CTpolcTBO pyYHOU JYTIbI, CBETOBOIO MUKPOCKOIIA.
CTpoeHue KIJIETOK (Ha TOTOBBIX MUKpOMpenaparax).
CtpoeHue KIETOK KOXKHUIBI YEIIYH JTyKa.
Ornpenenenne cocTaBa CeMsIH MILEHUIIBI.
Omnpenenenue GU3NIECKUX CBOHCTB OEIIKOB, )KUPOB, YIIEBOIOB.
Pa3nen 2. MHoroo6pasue ;KuBbIX OPraHN3MOB
Pa3Butne xu3HM Ha 3emie: KM3Hb B JIPEBHEM OKEaHE; JieCa KAMEHHOYI'OJBHOIO IEPUOAA;
pacuBeT JPEBHUX MPECMBIKAIOIIMXCS; NTHULBI M 3BepU Mpouuioro. Pa3zHooOpasue KUBBIX
opranusmMoB. Kiaccudukamus opranuzmoB. Bua. LlapcTsa xxuBoit npupoasl: bakrepuu, I'puoOsi,
Pacrenuns, JKusoTHEIE.
Cy1iecTBeHHbIE IPU3HAKU NPEACTABUTEIEH OCHOBHBIX LIAPCTB, UX XAPAKTEPUCTHUKA, CTPOCHHUE,
OCOOCHHOCTH JKHU3HENIEATEIIbHOCTH, MeCTa OOUTAaHUS, UX POJb B MPHUPOJAE U KU3HHU YeJIOBEKa.
OxpaHa >kMBOI IPUPOJIBI.
Pa3nen 3. Cpena oouTanusi ;kUBbIX OPraHM3MOB
HazemHo_-  Bo3mymHasi, BOAHAas W  [OYBEHHAas cpexpl OOWUTaHMS  OPTaHU3MOB.
[Tpucnioco0aeHHOCT, OpraHu3MOB K cpeae oOutaHus. PacTeHHss W JKMBOTHBIE Ppa3HBIX
MaTepukoB. [IpupoaHbie 30HbI 3eMIIM: TYHIpa, Taiira, CMEIIAHHbIE U IIMPOKOJIMCTBEHHBIE JIeca,
TPaBSHHUCTBIC PAaBHUHBI CTENU M CaBaHHBI, ITYCTBIHM, BIAXKHbIE Tponuyeckue jeca. JKu3Hb B
Mopsix U okeaHax. CooOIiecTBa MOBEPXHOCTH U TOJIIN BObI, TOHHOE COOOIIECTBO, COOOIIECTBO
KOpaJu1oBOTO prda, rTy00KOBOIHOE COOOIIECTBO.
JlabopaTopHbIe U NpaKkTHYeCcKHe PadoThl
Onpenenenne (y3HaBaHWE) HaWOOJee paCIPOCTPAaHEHHBIX PACTEHUMHA W JKUBOTHBIX C
UCTIOJIb30BAaHUEM  PA3IMYHBIX  HCTOYHUKOB  WHpopmauuu  (dororpaduif, armacoB -
OTIpeNIeTTUTENCH, uyden, repoapueB u Jip.).
HccnenoBanne 0COOCHHOCTEW CTPOEHHsI PACTEHUH W IKUBOTHBIX, CBA3aHHBIX CO CpeloH
oOuTaHus.
3HAaKOMCTBO C 9KOJIOTHYECKUMU MPoOIeMaMi MECTHOCTH U JOCTYIHBIMH MYTSIMU UX PELICHHUS.
Pasznea 4. YesroBek Ha 3emiie
HayuHble npeacraBieHus o MpOUCXOXKACHUN YEIIOBEKA.
UYenosek ymenbiid. YenoBek npsamoxoaamuid. YenoBek pa3yMHbli (HeaHAepTaiel, KpOMaHbOHEI,
COBPEMEHHBIM 4enoBeK). V3MeHeHus B MNpUPOAE, BBI3BAHHBIE JAEATEIBLHOCTHIO YEJIOBEKA.
KucnotHele noau, O30HOBas JbIpa, MApHUKOBBIM 3(hdeKT, paguoakTHUBHBIE OTXOJBL.



Buonorudeckoe pazHooOpasue, ero oOeAHEHHe W MyTH coxpaHeHus. OMyCTBIHUBaHHUE M €TrO
npuuuHbl, 00pb0a ¢ OmycThIHMBaHHEM. BaxHeiine sKojgormueckre MpoOieMbl: COXpaHEHHE
OMOJIOTUYECKOro pa3sHooOpa3us, 00pb0a ¢ YHUUYTOKEHHEM JIECOB M OITYCTHIHUBAHHEM, 3aIlIUTa
IUTAaHEThl OT BCEX BHUJOB 3arpsA3HEHUN. 370pOBbEe 4YeloBeKa U 0O€30MacHOCTh JKU3HHU.
B3aumocBs3b 310pOoBbsi U 00pasza Ku3HU. Bpeduwvie npusviuxu u ux npogurakmuxa. Cpeda
obumanus uenogexa. llpaBuna TMOBeJEHHUS YEIOBEKA B OINACHBIX CHUTyalUsX MPUPOIHOTO
npoucxoxaenus. [Ipocreiime crocoObl 0kazaHus MepBON NOMOIIH.

JdemoHcTpanust

SInoBUTHIE pacTEHUs U OMACHBIEC KUBOTHBIE CBOEH MECTHOCTH.

JlaGopaTopHble U MpakTH4YecKne padoThl

N3mepenue cBoero pocra u Macchl Tena.

OBnazieHne MPOCTEUITMMHU CITOCOOaMH OKa3aHUsI IEPBOM JOBpaueOHOM ITOMOIITH.

Buosorus. 7KuBoii opranusm. 6 kiaacc
Pa3nen 1. CTpoeHue u cBOiicTBa KUBBIX OPraHU3MOB
Tema 1.1. OCHOBHBIE CBOMCTBA XUBBIX OPTAHM3MOB
MHorooOpa3ue XHUBBIX OpraHu3MoB. OCHOBHBIE CBOWCTBA JKMBBIX OPraHM3MOB: KJIETOYHOE
CTpOEHHE, CXOAHBIH XUMHYECKHH CcOCTaB, OOMEH BEUIECTB U SHEPruu, MUTaHUE, AbIXaHHE,
BBIJIEJIEHUE, POCT U PAa3BUTHE, PA3APAKUMOCTD, IBUKEHUE, PA3MHOXKEHHUE.
Tema 1.2. XUMHMYECKHI1 COCTAB KJIETOK
CopnepxaHne XMMHUYECKUX JIEMEHTOB B KileTKe. Bona, Apyrue HeopraHmdeckue BELIECTBA, UX
poJib B KU3HEHEATENbHOCTH KJeToK. OpraHudeckue BellecTBa: OENKH, KUPBI, YIJIEBOJBI,
HYKJIEMHOBBIE KHCIIOTHI, UX POJIb B KJIETKE.
JlaGopaTopHble U MpakTHYecKne padoThl
Omnpenenenue cocraBa CEMsIH MIIEHUIIBI.
Tema 1.3. CTPOEHUE PACTUTEJILHOM 1 )KMUBOTHOM KJIETOK. KJIETKA— JXVBAS
CUCTEMA
Kierka — snemeHTapHas enMHMIA XUBOro. beswsnepHsle U saepHble KieTKu. CTpoeHHne H
GyHKIMU sAApa, LUTOIIa3Mbl U €€ OpraHOMAO0B. XPOMOCOMBI, MX 3HaueHHe. Paznuuus B
CTPOEHUHU PACTUTENBHON U KUBOTHOU KJIETOK.
JlabopaTopHble U NpaKkTHYeCKHue PadoThl
CTpoeHMEe KIETOK )KMBBIX OPraHW3MOB (Ha FTOTOBBIX MUKPOIIpENapaTax).
Tema 1.4. JEJIEHUE KJIETKHN
enenue— eadicnetiuee ceolicmeo Kiemok. 3HauyeHue OeleHus O pocma U pazeumusl
MHO20KNIemouHo2o opeanusma. Jlea muna Oenenus. Jlenenue— OCHO84 PA3ZMHONMCEHUs
opeanuzmos. OcHogubie munwvl 0enenusi kiemox. Mumos. OcnosHnole smanst mumosa. CywHocms
Melio3a u e2o buono2uyecKoe 3HaveHue.
JdemoHcTpauus
Hunamuueckoe nocoobue «Mumos».
Tema 1.5. TKAHU PACTEHMIM U JKUBOTHBIX
[Tonsitue «rkanb». KileTouHbIE 2JIEMEHTHI M MEXKJIETOYHOE BEIECTBO. THUIBI TKAaHEW pacTeHU],
UX MHOrooOpasue, 3HauyeHHe, 0COOEHHOCTU CTpOeHus. THIbl TKaHel KUBOTHBIX OpPraHU3MOB, X
CTpOEHUE U (PYHKIIHH.
JlaGopaTopHble U MpaKkTHYecKne padoThl
TKaHU )XKUBBIX OPraHU3MOB.
Tema 1.6. OPTAHBI U CUCTEMbBI OPTAHOB
[lonsitue «opran». OpraHel LIBETKOBOI'O pacTeHMs. BHellHee CTpoeHME M 3HAUYE€HHUE KOpPHS.
KopueBrie cucrembl. Bupoumsmenenus kopueit. Ctpoenwe u 3HavyeHwe mnobera. I[louka -
3ayatouHblii mober. Crebenb Kak oceBoil opran moOera. [lepenBmkeHue BEIIECTB MO CTEOIIO.
Jluct. Ctpoenne u pynkiuu. [IpocTeie u cnoxxHbIe TUCTHS. [[BETOK, €ro 3Ha4YeHHE U CTPOCHHE
(OKOJIOLIBETHUK, TBIYMHKY, iecTUKH). ConseTus. [lmonpl, nx



3HaYeHue U paszHooOpasue. CTpoeHHE CeMSH OJHOJOJIBHOIO W JBYJOJBHOTO pacTEHUl.
Cucrembl opranoB. OCHOBHBIE CHUCTEMBI OPraHOB JKMBOTHOI'O OpPraHM3Ma: MUILEBapUTENIbHAS,
OTNIOPHO_- JBUTATENIbHAs, HEPBHAS, YHIOKPUHHASI, PA3MHOXKEHUS.

JlaGopaTopHble U MpaKkTHYecKne padoThl

Pacnio3naBaHue OpraHoB paCTCHUH U )KUBOTHBIX.

Tema 1.7. PACTEHUSA N )KMBOTHBIE KAK HEJIOCTHBIE OPI"AHU3MbI

B3anMocBsI3b KJIETOK, TKaHEH W OpraHoB B opraHu3Mmax. JKUBbIE OPraHU3Mbl U OKpYXKarolas
cpena.

Paznea 2. 7KusHenesiTeIbHOCTh OPraHM3MOB

Tema 2.1. IIMTAHUE U ITMITIEBAPEHUE

CymHOCTh TOHATHS «TUTaHUe». OCOOEHHOCTH MUTAHUS PACTUTEIHLHOTO opranu3ma. [louBeHHOE
nutanue. Bo3nymroe nuranue (porocunTtes). OCOOCHHOCTH MUTAHUS KUBOTHBIX. TpaBOsIHBIC
JKUBOTHBIE, XUIIHHUKH, TPYIOEIbl; CUMOMOHTHI, Mapa3uThl. llulieBapeHHe M €ro 3HaYCHHE.
Oco0eHHOCTH CTPOEHUS MUILEBAPUTEIBHBIX CHCTEM >KMBOTHBIX. [InieBapuTenbHble (pepMeHTHI
Y UX 3HaYCHHUE.

Tema 2.2. IBIXAHUE

3HaueHue AbIxaHus. Ponb Kuciaopojga B IpoLECCE PACIIEIUIEHHS OPraHMYEeCKUX BEIECTB U
OCBOOOXKICHUS YHEPTUM.

Jpixanue pacreHuil. Poinb yCThUIl M YeyeBHYEK B JBIXAaHUM PACTCHUU. J[pIXaHHE >KMBOTHBIX.
Oprassl AbIXaHUs )KUBOTHBIX OPTaHU3MOB.

JdemoncTpanus

OnbIThI, HIUTIOCTPUPYIOLTHE OOHAPYKEHUE YTIIEKUCIIOrO T'a3a B BHIIBIXaEMOM BO3TyXeE.

Tewma 2.3. IIEPEJIBKEHUE BEIECTB B OP’AHU3ME

[lepeHoc BemecTB B oOpraHu3Mme, €ro 3HadeHue. llepenBH)keHHE BEIIECTB B PACTCHHM.
OCOOEHHOCTH CTPOEHHUSI OpPraHOB PACTEHH, OOECIEUMBAIOIIUX MPOIECC MEepeHOca BEIIECTB.
OcoOeHHOCTH TepeHoca BEHIECTB B OpraHuM3Max JKUBOTHBIX. KpoBeHocHas cucrema, eé
crpoenue u pynkiuu. I'emonumda. KpoBb 1 €€ cocTaBHble yacTu (11a3ma, KIETKH KPOBH).
JdemoHncTpanust

Muxkponpenapatsl «CTpOeHHUE KIETOK KPOBU».

JlaGopaTopHble U MpaKkTHYecKne padoThl

[epenBmxeHue BOABI 1 MUHEPAIBHBIX BEIIECTB 110 CTEOIIIO.

Tewma 2.4. BBIAEJIEHME. OBMEH BEIIIECTB 1 DHEPI'MU

Ponp BbIIENEHMS B Ipoliecce XU3HEACATEIBHOCTH OPraHU3MOB. IIpOAyKThl BbIIEHEHUS Yy
pacTeHud W KUBOTHBIX. Bbimenenwe y pacteHuil. BoineneHne y KUBOTHBIX. OCHOBHBIE
BBIJICJIUTENIbHBIE CUCTEMBI Y )KUBOTHBIX. OOMEH BEIECTB U SHEPTHUU.

Tewma 2.5. OITOPHBIE CUCTEMBbI

3HAuUEHUE ONOPHBIX CHCTEM B JKM3HU OpraHu3MoB. OmopHBIE CUCTEMBI pacTeHHi. OmnopHsble
CHUCTEMBI )KUBOTHBIX.

JdemoncTpanus

Ckenetsl MaekonuTammux. Pacruiel kocteil. PakoBrHBI MOJITIOCKOB. KOJIIEKIIMM HACEKOMBIX.
JlabopaTopHble U NpaKkTHYecKHe PadoThl

PaznooOpa3ue OnopHbIX CUCTEM KUBOTHBIX.

Tewma 2.6. IBUKEHUE

JIBukeHne Kak Ba)kKHeWIIass OCOOCHHOCTh YXUBOTHBIX OPraHM3MOB. 3HAu€HUE JBUTATEIbHOMN
aKTUBHOCTH. MeXaHN3Mbl, 00€CIICUNBAIOLIIE TBU)KEHUE )KUBBIX OPraHU3MOB.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

JBmxenue nHQy30puH Ty(heabKu.

[lepemernieHue q0KA€BOTO YEPBSL.

Tewma 2.7. PET'YJIALIWA ITPOUECCOB XNU3HEAEATEJIBHOCTU

JKuzHenesaTenbHOCTh OpraHu3Ma M €€ CBA3b C OKpyKarollew cpenou. Perymsiuusi mpoiieccoB
KHU3HEIEATEIbHOCTH Opranu3MoB. Paznpaxkumocts. HepBHas cucrema, 0COOCHHOCTH CTPOCHHUSI.
Peduiexc, ”HCTUHKT.



Tewma 2.8. PASMHOXEHUE

buonornueckoe 3HaYeHHWe pa3MHOXKEHUA. Buabl pa3MHOXeHUMs. becrnosioe pa3MHOKEHHE
KUBOTHBIX (J€JIEHUE MPOCTEHIINX, MOYKOBAHUE TUAPHI). becnonoe pa3MHOKEHUE PACTEHMIA.
[TonoBoe pa3mMHOKeHHE OpraHu3mMoB. (OCOOEHHOCTH TMOJIOBOTO Pa3MHOXKEHUS IKUBOTHBIX.
Opranel pa3MHOKEHUS.

[Tonoseie knerku. OmnonorBopeHue. IlonoBoe pasMHOkeHHE pacTeHud. OmnbuUieHHue. J[BoitHoe
oriogoTBopeHue. Odpa3zoBaHue MII00B U CEMSH.

JdemoncTpanms

Crioco6b1 pa3MHOXKEHHS pacTeHHii. PazHooOpa3ue u CTpoeHUE COLIBETHH.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

BereraTtuBHOE pa3MHOKEHUE KOMHATHBIX PACTEHUN.

Tema 2.9. POCT U PA3SBUTHUE

Poct u passurue pacrenuil. MuauBuayansHoe passutue. PacnpocTpaHeHue IUIOAOB U CEMsH.
CocTostHuEe TTOKOS, €ro 3HAaYeHUE B )KM3HHM PACTCHMI. Y CIIOBUS MpopacTtaHus ceMsH. [luranue u
pocT mpopocTKoB. OCOOEHHOCTH PAa3BUTHSA KUBOTHBIX OpraHu3MoB. Pa3Burue 3apopplima (Ha
MpUMEpE JIAHIIETHUKA).

[TocTamOproHabHOE pa3BUTHE )KUBOTHBIX. [IpsiMoe U HenpsiMOe pa3BUTHE.

JdemoncTpanust

Crioco6b1 pactipocTpaHeHus IJI00B U ceMsiH. [Ipopactanue cemsiH.

JlaGopaTopHble U MpaKkTHYecKne padoThl

[Ipsimoe n HenpsAMoe pa3BUTHE HACEKOMBIX (HAa KOJUIEKIIMOHHOM MaTepHalIe).

Tema 2.10. OP’AHU3M KAK EJJMHOE IIEJIOE

B3anMOCBsI3b KIIETOK, TKaHEW U OpraHoB B opraHusme. PerynsaropHas AesTenbHOCT HEPBHOU U
rymopainbHOM cucteM. Opranusm GYHKIMOHUPYET Kak eauHoe T1ienmoe. Opranusm
OmoJoruveckasi cucTemMa.

Pa3nen 3. Opranusm u cpejaa

Tema 3.1. CPEJJA OBUTAHUSA. ®AKTOPHI CPE/IbI

Brnusaue (akTopoB HEKHMBOW TpPHUPOABI (TEMIIEpaTyphbl, BIAXHOCTH, CBETa) Ha JKUBBIC
opraHu3Mbl. B3auMoCBs3U KUBBIX OPraHU3MOB

Tewma 3.2. IIPUPOIHBIE COOBLIECTBA

[Ipupoxnoe coobmiectBo. Jkocuctema. CTpyKTypa U CBSI3U B MPUPOJHOM coodimectBe. Llernu
MATaHUS.

JleMoHcTpanus

Konnexunu, WiumroCcTpUpyrone NTUIIEBbIE LIETH U CETH.

buosorusi. MHoroo0pasue ’KuBbIX OPraHM3MoB. 7 Kjaace
BBenenue
Mup >KUBBIX OpPraHU3MOB. YPOBHM OpraHu3alldd W CBOMCTBA JKHUBOTO. OKOCHCTEMBI.
Bbuocdpepa— rnobasnbHasi SKONOTHYECKAas CHCTEMa; TPAHHUIBI M KOMIOHEHTHI OHOC(EpBbI.
[IpuurHBEI MHOTOOOpA3Wsl JKUBBIX OPTaHU3MOB. OBOMIOIMOHHAs Teopuss Y. [lapBuHa o
IpUCIOCOOJICHHOCTH K pa3HOOOpa3HBIM YCIOBHUSM cpelbl oOuTaHus. EcTecTBeHHas cucrema
KJIacCU(UKALMU KaK OTpa)KeHHE MPoliecca BOTIOLNUNA OPraHU3MOB.
Pa3nea 1. HlapcTBo IIpokapuorsl
Tema 1.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA U ITPOUCXOXIEHUE
[MPOKAPUOTUYECKHUX OPTAHU3MOB
[Tpoucxoxaenne u sBomronusa Oaktepuii. OOmME CBOMCTBA MPOKAPHUOTUYECKUX OPraHU3MOB.
Mmuoroo6paszue gopm OGakrepuii. OcoOEHHOCTH CTpOCHHS OaKTepHalbHOW KieTku. [loHsaTue o
TUnax oOMeHa y mpokapuoT. OcoOEHHOCTH OpraHU3alluUd U >KU3HENEATEIbHOCTH IMPOKApHUOT;
pacrpoCTpaHEHHOCTh U POJIb B OMOIIEHO3aX. DKOJOTHYECKasi pOiib M MEJUIIMHCKOE 3HaUeHHe (Ha
npuMepe mpenacraBuTenei nmomanapctBa Hacrosimue Gaktepun). CTpoeHHE KIETOK pa3IWYHBIX
IIPOKApUOT.
JlaGopaTopHble U MpaKkTHYecKne padoThl



3apucoBKa CXEMbl CTPOCHHS IPOKAPUOTUUECKOM KIIETKH.

Pa3nen 2. HapcrBo I'pudbl

Tema 2.1. OBILIAA XAPAKTEPUCTUKA I'PUBOB

[Tpoucxoxnaenue u 3Bomonust rpuboB. OcobenHocmu cmpoerus kiemoxk epudos. OcHosHbvle
yepmol Op2AHU3AYUU MHOSOKIEMOUHbIX 2pubos. Omoenvl: Xumpuouomuxoma, 3ucomuxoma,
Acxkomurxoma, basuouomuxoma, Oomuxkoma; epynna Hecosepuiennwvie epuboi.

OcoOeHHOCTH KHU3HENEATeNbHOCTH M pacnpocTpaHeHue. Ponbp rpuboB B OuoOIEHO3aX H
XO3AHCTBEHHON NIEITEIbHOCTH YEJIOBEKA.

JdemoncTpanus

Cxema cTpoeHHsI IJI0/I0BOTO Teja HUISIIIOYHOT0 Iprbda.

JlabopaTopHble U NpaKkTHYeCKHe PadoThl

CtpoeHue miecHeBOro rpuda MyKkopa.

PacnioznaBanue cheTOOHBIX U SAOBUTHIX TPHUOOB.

Tema 2.2. JUIIAWNHUKHU Ionsitie o cumbrose. Obmas XapakTepHCTHKA INMANHIKOB. THITbI
CIIOEBUII  JUIIAWHUKOB, OCOOCHHOCTH  JKM3HENEATEIHHOCTH, pACHPOCTPaHEHHOCTh U
3KOJIOTUYECKAsI POJIb JINIIAHHUKOB.

JdemoncTpanus

CxeMbl CTPOCHUS JTUIIAHHUKOB, Pa3JIMYHbIC IPEICTABUTENN JTUIIAHHUKOB.

(3Hanue yuawumucs cucmemamuieckux makCoH08 He ANAemcs 005A3amenlbHbIM).

Pa3nen 3. HapcrBo PacTtenus

Tema 3.1. OBIIIASTI XAPAKTEPUCTUKA PACTEHHH

PacturenbHbIl OpraHu3M Kak LeaocTHas cucrema. KileTku, TKaHu, OpraHbl U CUCTEMBI OPTraHOB
pacteHuii. Perymsuusi KU3HEAEATENBHOCTH  pacTeHH;  (uTOropMoHsl. OcoOeHHOCTH
JKu3HeneaTenbHOCTH pacteHud. dorocunrte3. I[lurmentel. CucremMaTuka pacTEHH; HU3IIAE U
BBICIINE PACTECHHUSI.

JdemoncTpanust

Pucynku yueOHUKA, MTOKA3bIBAIOIINE OCOOCHHOCTH CTPOCHUS M KU3HEACIATCILHOCTH Pa3TUIHBIX
MpeJCTaBUTENEH apCTBa

pacteHui. CXembl, OTpakalOIIME OCHOBHBIC HAMpPaBICHUS H3BOJIOLUHM PACTUTEIBHBIX
OpraHU3MOB.

Tewma 3.2. HU3IIUE PACTEHUA

Bonopocnn kak npeBHelmas rpymnma pacteHui. OOmas xapakTepUCTHKAa BOJIOPOCICH.
Ocob6ennoctu crpoenus Tena. OTHOKIETOUYHbIE U MHOTOKJIETOUHBIE BOAOpOCIn. MHoroo0Opasue
BOJIOpOCIICH: OTAENbl 3enéHble BoAOpociau, bypeie Bomopocin u  KpacHble BOIOPOCIHH.
PacripocTpanenre B BOJHBIX M Ha3eMHBIX OHOIICHO3aX, JKOJOTHYECKas POJIb BOJOPOCIEH.
[IpakTHueckoe 3HaYCHHE.

JdemoncTpanus

CxeMbl CTPOECHHS BOJOPOCIIEH Pa3IMYHBIX OTIEIOB.

JlabopaTopHble U NpaKkTHYeCKHue padoThl

N3ydeHune BHEIIHETO CTPOEHUS BOAOPOCIIEH.

Tema 3.3. BBICHIUE CITOPOBBIE PACTEHU A

[TpoucxoxaeHne u o0ImIas XapaKTEPUCTHKA BBICIIUX pacTeHuid. OCOOCHHOCTH OpraHU3AINHU U
WHAWBUIYAILHOTO Pa3BUTUS BhICIIUX pacTeHUil. CriopoBbie pacTeHus. O0Ias XapakTepucTHKa,
npoucxoxaenue. Otaen MoxoBHUIHBIE; OCOOEHHOCTH OpraHU3alMH, >XU3HEHHOTO IIHKIIA.
Pacnipoctpanenne u pons B OuoneHozax. Otnen [lnayHoBuaHBIE; OCOOCHHOCTH OpraHHU3aINH,
KU3HEHHOT0 IIMKia. PacnpocTpanenue u poib B

oumoneno3ax. Ortngen XBOLIEBUAHBIC; OCOOEHHOCTH OpraHU3allid, KU3HEHHOTO IIMKIIA.
Pacnipoctpanenne u ponb B OuorieHosax. Otnen IlamoporHukoBuanbie. [IpoucxoxiaeHue u
OCOOCHHOCTH  OpraHW3allii  TarmoOpOTHUKOB.  JKW3HEHHBIH  IUKJI  MANOpPOTHUKOB.
PacnpocTpanenue u poisib B OMOLIEHO3aX.

JleMoHcTpanus



CxeMbl CTpOEHMS U )KM3HEHHBIX LIUKJIOB MXOB, XBOLIEH U IUIAYHOB, Pa3JIMYHbIE IPEICTABUTENN
MXOB, IIJJAYyHOB M XBOIIEH, CXEMbl CTPOEHUS NANOPOTHUKA; APEBHUE IANIOPOTHUKOBUIHBIE,
CXeMa LIMKJIA pa3BUTH MAIIOPOTHUKA, Pa3INYHbIE IPEICTABUTEIN allOPOTHUKOBUIHBIX.
JlaGopaTopHble U MpaKkTHYecKne padoThl

W3y4yeHne BHEITHETO CTPOEHUS MXa.

W3yueHue BHEIIHEro CTPOCHUS NalOPOTHUKA.

Tema 3.4. BBICIIME CEMEHHBIE PACTEHUA. OTAEJI TOJIOCEMEHHBIE PACTEHUA
[TpoucxoxaeHne U OCOOEHHOCTH OpraHU3alMM TOJOCEMEHHBIX PpACTeHMi; CTpOEHHE Tea,
KHU3HEHHbIE (POPMBI rOJIOCEMEHHBIX. MHOrooOpasue, pacpocTpaHEHHOCTh IOJOCEMEHHBIX, UX
pOJIb B OMOIIEHO3aX U MPAKTHYECKOE 3HAUCHHUE.

JdemoncTpanus

CxeMbl CTPOEHHMS TOJIOCEMEHHBIX, IIUKJI pa3BUTUS COCHBI, pPa3jIU4HbIC MPEICTABUTEIN
TOJIOCEMEHHBIX.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

Wzydenue cTpoeHHUs 1 MHOr0o0pa3us roJI0CEMEHHBIX PAaCTEHUH.

Tema 3.5. BBICIHIME CEMEHHBIE PACTEHMA. OTHAEJI ITIOKPBITOCEMEHHBIE
(IBETKOBBIE) PACTEHU A

[Tpoucxoxaenne U 0cOOEHHOCTH OpraHU3aIMHM MMOKPHITOCEMEHHBIX PACTEHUMN; CTPOCHHE Telna,
XKHU3HEHHbIe (DOpMBI MOKpbITOceMeHHBIX. Kiaccel OnnononbHble M [IBynonbHble. OCHOBHBIE
CEMEICTBA MOKPBITOCEMEHHBIX pacTeHUd (2 cemelcTBa OJHONOJBHBIX M 3  ceMeicTBa
NBYJIOJBHBIX pacTeHuii). MHoroo0Opasue, pacnpocTpaHEHHOCTh LBETKOBBIX, HX pOJIb B
OHoLIeH03aX, B )KU3HU YEJIOBEKa U €ro X035 IICTBEHHON AESITeTbHOCTH.

JdemMoncTpanus

Cxema cTpoeHus IBETKOBOTO PAaCTEHUS; CTPOCHUS LIBETKA, IUKJI Pa3BUTHUS LIBETKOBBIX PACTEHUN
(I1BOMIHOE OIJIOJIOTBOPEHME), MPEACTABUTENN PA3IMUYHBIX CEMEWCTB IOKPHITOCEMEHHBIX
pacTeHuil.

JlabopaTopHble U NpaKkTHYeCKHue padoThl

N3ydenune cTpoeHus: MOKPHITOCEMEHHBIX PACTECHUN.

Pacno3naBanue Hamboisiee pacnpoCTpaHEHHBIX PACTEHUH CBOEW MECTHOCTH, OIpENeNIeHUE UX
CHUCTEMAaTUYECKOTO MOJOKEHHUS.

Pasnen 4. HapcTrBo ZKuBoTHBIE

Tema 4.1. OBILIAA XAPAKTEPUCTUKA )XKMBOTHBIX

JKuBOTHBIN OpraHu3M Kak I€JIOCTHasi cucreMa. KieTku, TKaHU, OpraHbl U CHUCTEMbI OpPraHOB
JKUBOTHBIX. Perymsanus >XKu3HenesTeIbHOCTH >KMBOTHBIX; HEPBHAS M SHAOKPHUHHAS PETYJIALMH.
OCOOCHHOCTH JKU3HEACATENIBHOCTH JKMBOTHBIX, OTIMYAIOIMIME MX OT MpEeACTaBUTENECH Apyrux
1IapCTB KMBOMU

npuponabl. CucTeMaTuka KUBOTHBIX; TAaKCOHOMHUYECKHE KaTEropuH; OJHOKIETOUYHBIE U
MHOTOKJIETOYHbIE (0€CTIO3BOHOYHBIE M XOPJIOBbIE) )KUBOTHBIEC. B3aMOOTHOIIEHUS KUBOTHBIX B
OuoreHo3ax; TpoUIeCKue YPOBHH U LIEIH MUTAHHUS.

JdemoncTpanmst

Pacnpenenenue )UBOTHBIX U PaCTeHUH 10 TUIaHeTe: buoreorpaduyeckre 001acTy.

Tema 4.2. IIOALHAPCTBO OJJHOKJIETOYHBIE

OOmast xapakTepucTuka npocredimunx. KieTka OJHOKIETOYHBIX JKMBOTHBIX KakK LEIOCTHBIN
OpraHu3M; OCOOCHHOCTH OpraHU3alW{ KJIETOK MPOCTEHIINX, CHElHaTbHble OpPraHOU[BL.
Pa3HOOOpasue mpocTelmx u UX poiib B OMOIIEHO3aX, )KU3HU YEIOBEKAa M €ro XO03sSHCTBEHHOU
nestenbHOCTH. Tun CapKOKTYyTHKOHOCIBI; MHOTooOpasue (popM capKOAOBBIX U KT'YTHUKOBBIX.
Tun CnopoBUKHU; CIOPOBUKH— MApa3UThl YeslOBeKa M KUBOTHBIX. OCOOEHHOCTH OpraHU3aIiH
npexacrasuteneit. Tun Mady3opun. Muoroodpasue uHdy30puii 1 UX POJIb B OMOIIEHO3aX.
JleMoHcTpanus

Cxembl cTpoeHHst aMmEObI, OHBIUVIEHBI 3€I€HOM u  UHOY30pUU Ty(elnbKH, MpeaCcTaBUTENN
Pa3IMYHBIX IPYII OAHOKIETOYHBIX.

JlaGopaTopHble U MpaKkTHYecKne padoThl



Crpoenne amEOBI, BIIICHBI 3€IEHON U UH(DY30pHH TY()ETbKH.

Tema 4.3. IIOALHAPCTBO MHOI'OKJIETOYHBIE

OOmast XapakTepUCTUKa MHOTOKJIETOYHBIX JKUBOTHBIX; THUIBI CUMMETpHH. KieTkun M TkaHH
KUBOTHBIX. [IpocTeliliiie MHOTOKJIETOUHbIe— TYOKH; UX PacCIpOCTPaHEHHE U 3KOJOTHYECKOE
3HAuYEHHUE.

JdemoncTpanust

Turbl CHMMETPUH Y MHOTOKJIETOYHBIX )KUBOTHBIX, MHOT00Opa3ue ryook.

Tewma 4.4. TUIT KUITEYHOITOJIOCTHBIE

OCOOEHHOCTH OpraHM3alUU  KUIIEYHOMOJOCTHBIX. becrnomoe W mMoIoBoe pa3MHOKEHHE.
MHoroo6pasuie ¥ pacnpocTpaHEHHE KHILIEYHONOJOCTHBIX; TUIPOUIHBIE, CUU(OUAHBIE U
KOpaJJIOBBIE MOJUMBL. POJb B IPUPOJHBIX COOOIIECTBAX.

JdemoncTpanmst

Cxema cTpoeHHs TMIpBI, MEIy3bl U KOJIOHUM KOPAJJIOBBIX IIOJIMIIOB. BHEIIHEEe M BHYTpEHHEE
CTPOCHHE KUIIEYHOIOJIOCTHBIX.

JlabopaTopHble U NpaKkTHYeCcKHe padoThl

W3ydeHue miakaToB U TaOIUI, OTPAKAIOLIUX X0l pereHepaluu y THJIPHI.

Tema 4.5. TUII INTOCKUE YEPBU

OcobOeHHOCTH OpraHu3auu IUIOCKUX uepBeld. CBOOOMHO JKHBYIIME PECHUYHBIC UYEPBH.
MHoroo0pa3ue pecHUUHBIX YepBeil U UX poib B OuoueHo3ax. [Ipucnocolnenus Kk nmapasutuzMy
y IJIOCKUX 4YepBeit; kiacchl CocallbIIMKK U JICHTOUHBIE YEPBU.

[lonaTue o )XKU3HEHHOM LIUKJIC; LUKIBI PA3BUTHUSA NEUEHOYHOTO COCAIBLINKA U OBIYHETO IEIHS.
MHoroo6pa3ue IUIOCKHX 4YepBed - Mapa3suToB; Mepbl MNPOPMIAKTUKU Iapa3uTapHbIX
3a00JIeBaHU.

JdemoncTpanust

CxeMbl CTpOEHMs TUIOCKMX YepBEW, BEIyLIMX CBOOOIHBIN M MapasUTHUYECKH 00pa3 >KU3HHU.
Pa3nuuHble mpencTraBUTENM pPECHUYHBIX uepBed. (CXEMbl JKM3HEHHBIX LUKIOB IMEYEHOYHOIO
COCAJIBLINKA U OBIYBETO IICTIHS.

JlaGopaTopHble U MpaKkTHYecKne padoThl

JKuzHeHHbIE HMKITBI TEYEHOYHOTO COCABIINKA U OBIYBETO LIETHS.

Tema 4.6. TUII KPYT'JIBIE YEPBU

OcCOoOEHHOCTH OpraHu3alli KPYyIJIBIX YepBed (Ha mpuMepe 4YeIOBEYECKOHW acKapuiabl).
CBOOOTHOXKMBYIIIME W TMAPA3UTHYECKUE KpyTible dYepBH. LIUKI pa3BUTHS 4YeIOBEYECKON
acKapubl; Mepbl IPOPHUIAKTUKN acKapua03a.

JdemoncTpanust

Cxema CTpOEHHUs ¥ IUKJI Pa3BUTHSI YEIOBEUECKON aCKapH/bl.

Paznuynble cBOOOIHOKUBYIIHE U TapasUTHUIECKHE (POPMBI KPYTIIBIX YEPBEH.

JlabopaTopHble U NpaKkTHYecKHue padoThl

JKM3HEHHBIN UK 4eJTOBEUYECKON acKapHIbl.

Tema 4.7. TUII KOJIBYATBIE YEPBU

OcoOCHHOCTH OpraHU3alMM KOJhYATHIX YepBed (Ha NpUMEpe MHOTOIIETHHKOBOTO YEpBS
HEepeu/Ibl); BTOPUYHAS MOJIOCTh Tena. MHorooOpasue KolbyaThIX 4epBeil; MHOTOIIETUHKOBBIC U
MAaJIOIIETUHKOBBIE KOJIbYaThle YEPBU, MUSABKU. 3HAYCHHE KOJbYAThIX YepBel B OMOIIEHO3aX.
JdemoncTpanus

. Paznuunsle npencraButenu tuna KospuaTeie yepsu.

JlabopaTopHble U NpaKkTHYeCKHe PadoThl

BHemiHee cTpoeHMe 10K AEBOr0 YepBs.

Tema 4.8. TUII MOJIJINOCKHU

Oco0OeHHOCTH OpraHM3allld  MOJUIIOCKOB; CMEIIaHHas TMOJOCTh Tena. MHoroo0Opasue
MOJUIIOCKOB; Kilaccel bproxoHorue, [IByctBopuarbie M ['010BOHOTME MOJITIOCKHM. 3HAu€HUE
MOJIIFOCKOB B OMOIIeH03aX. POJIb B )KHM3HHU YEI0BEKA U €TI0 X03AHCTBEHHON IEATEIbHOCTH.
JdemoncTpanus



Cxema cTpoeHHsS OpIOXOHOTHX, ABYCTBOPUYATBIX M TOJOBOHOTMX MOJUIIOCKOB. Pa3nuuHble
IPEJCTaBUTENIN TUIIA MOJUTIOCKOB.

JlabopaTopHble U NIpaKkTHYecKHue PadoThl

Breninee ctpoeHre MOJITIOCKOB.

Tema 4.9. TUIT YIEHUCTOHOI'ME

[Ipoucxoxxnenne U OCOOEGHHOCTM  OpraHU3alliM  WIEHHUCTOHOTMX.  MHorooOpasue
YJIEHUCTOHOTHX; Kiaccel PakooOpasusie, [laykoobpasusie, Hacekomble 1 MHoronoxku. Kiacc
PakooOpa3nble. OOmiasi XapakTepucTHKa Kiacca pakooOpasHbIX Ha IpPUMEpPE PEYHOIro paka.
Briciime u Huzmme paku. MHorooOpasue M 3HaueHHe pakooOpas3HbIX B OuorieHo3ax. Kiacc
[TaykooOpasnpie. OOmias XxapakTepucTHKa TayKooOpasHbIX. I[layku, CKOpIIMOHBI, KJICIIH.
MHoroo0pa3ue u 3HaueHHe aykooOpa3HbIx B OnoreHosax. Kinace Hacekombie. MHOrooOpasue
HaceKoMbIx. OOIas XapakTepHCTHKa Kiacca HACEKOMBIX; OTPSAIbl HACEKOMBIX C IOJHBIM H
HEMOJIHBIM ~ TpeBpamieHueM. MHorooOpa3ue ¥ 3HAa4eHHE HACeKOMBIX B OHOICHO3aX.
MHOTOHOXKH.

JdemoncTpanus

Cxema cTpoeHHs peyHOro paka. Pa3nnyHble mpeacTaBUTENN HU3LIMX U BBICIINX PaKOOOpa3HBIX.
Cxema cTpoeHMsI Mayka KpecToBHKa. Pasnuunble mnpeacraButenu kiacca IlaykooOpasHble.
CxeMbl CTpOeHHsI HACEKOMBIX Pa3JIMYHBIX OTPSAIOB.

JlabopaTopHble U NpaKkTHYecKHe padoThl

M3yueHne BHEIIHEro CTPOEHUSI © MHOT000pa3us WIEHUCTOHOIHX.

Tema 4.10. TUIT UTJIOKOXUE

Obwas xapaxmepucmuxa muna. Mnoz2oobpaszue uenoxodcux; kiaccel Mopckue 36€30bl,
Mopckue eaxrcu, I'onomypuu. Mrozoobpasue u sxonro02uieckoe 3HaieHue.

JdemoncTpanmst

Cxembl cmpoenusi MOpPCKOU 36e€30bl, MOpckoz2o exca u zonomypuu. Cxema HPUOOHHO2O0
buoyenosa.

Tema 4.11. TUIT XOPZIOBBIE. ITOJATUIT BECYEPEITHBIE

[TpoucxoxkaeHne XOpAOBbIX; NOATUIIEI OecUepenHbIX U MO3BOHOUHBIX. O0Ias XapakTepuCcTUKa
tuna. [Tontun becuepennble: TaHIIETHUK; OCOOCHHOCTH €r0 OpraHU3aluy U paclpoCTPaHEHHS.
JdemoncTpanmst

Cxema cTpoeHHUs JIAHIIETHHUKA.

Tema 4.12. IIOATUIT ITIO3BOHOYHBIE (UEPEITHBIE).HAIKJIACC PbIbbI

OOmast XxapakTepucTUKa MO3BOHOYHBIX. [Iponcxoxaenue pbid. OOmas XapakTepuUCTUKA PHIO.
Kmaccer XpsimeBbie (akynasl W ckaThl) M KocTHble pbiObI. MHOrooOpasme KOCTHBIX PBIO:
XPALICKOCTHBIE, KUCTENEPBIE, ABOSKOABILIAIINE U JIydenépeie. MHOrooOpasue BUAOB U YEPTHI
MIPUCTIOCOOJICHHOCTH K Cpejie 0OUTaHMs. DKOJOTHIECKOE M XO35HCTBEHHOE 3HaUYEHUE PHIO.
JdemoncTpanus

Mmuoroo6pasue pbi0.

JlabopaTopHble U NpaKkTHYeCKHe padoThl

OCco0EHHOCTH BHEIIHETO CTPOEHUS PBIO B CBSI3U C 00pa30M KU3HH.

Tema 4.13. KITACC 3EMHOBOAHBIE

IlepBbie 3emMHOBOJHBIE. OOmIas XapakTEpUCTHKA 3€MHOBOJIHBIX Kak IEpPBBIX Ha3eMHBIX
NI03BOHOYHBIX. becxBocThIe, XBocTaTbie U Oe3Horue ampudumn; MHOroobpasue, cpeaa oOUTaHUS
U 3Kosorndyeckue oco0eHHoCTH. CTpyKTYpHO_(DyHKIIMOHAIbHAS OpraHu3alys 36MHOBOJIHBIX Ha
IpUMeEpe JIATYIIKH. DKOJIOTHYECKasi poJib © MHOT00Opa3ue 3eMHOBOTHBIX.

JdemoncTpanust

Muoroo0pasue ampuouii.

JlaGopaTopHble U MpaKkTHYecKne padoThl

OCOOEHHOCTH BHEIIHETO CTPOSHHUSI JISATYIIKH, CBSI3aHHBIE ¢ €€ 00pa3oM KHU3HH.

Tema 4.14. KITACC [IPECMbBIKAIOIIMECA

[Ipoucxoxnenue PEeNTUINHI. OOmas XapaKTepUCTHKA IPECMBIKAIOIIUXCS KaK
NEPBUYHOHA3EMHBIX ~ JKUBOTHBIX.  CTpYKTYpHO_- (GyHKLIMOHATIbHAS ~ OpraHu3alys



IIPECMBIKAIOLIUXCSI HAa MpuMepe suiepullpl. YemryluaTtsle (3MeH, SIIEPUIBI U XAMEJIEOHBI),
KPOKOJIWJIBI U yepemnaxu. Pacnpoctpanenne u MHoOrooOpasue ¢GpopM penTuiunii; MojoKeHue B
IKOJIOTMUECKUX CHCTEeMaxX. BoIMepliine rpymnibl IpecMbIKarOIMXCS.

JdemoncTpanust

MHoroo0pasue nmpecMbIkaromuxcs. CXeMbl CTPOSHHUS 3eMHOBOIHBIX U PEITHIIHA.

Tema 4.15. KITACC IITULBI

[IpoucxoxkaeHue NTHUL; NEPBONTULBI M MX MPEAKH; HacTosuue nTuubl. Kunerpyaele, win
Jetamomue; OeckuieBble, WM Oerarollye; MUHIBUHBI, WK IUIaBarolue NTUipl. OcoOeHHOCTH
OpraHu3ali M 3KoJjoruyeckass AudQepeHnrpoBKa JeTalomuX NTUL (ITULBI Jieca, CTENed H
MYCTbIHb, OTKPBITHIX BO3AYLIHBIX MPOCTPAHCTB, 0OJOT, BOJOEMOB M moOepexuii). OxpaHa u
IPUBJICYEHUE NTHL;, JAOMAIIHME NOTULBL. Posib OTUIl B NpPUPOAE, JKU3HM YEJIOBEKAa U €ro
XO3AHCTBEHHOU JIEITEILHOCTH.

JdemoncTpanus

Mmuoroo6pa3ue ntut. CXembl CTPOCHHS PENITHIINN U TITHUIL.

JlabopaTopHble U NpaKkTHYecKHe PadoThl

Oco0eHHOCTH BHEUIHETO CTPOCHHUS MITHULI, CBSI3aHHBIE C MX 00pa30M JKU3HH.

Tema 4.16. KITACC MJIEKOITUTAIOIINE

[Ipoucxoxaenue wmuekonuraromux. IlepBo3Bepu (yTkoHOC u  exuaHa). Hwusmume 3Bepu
(cymuatsie). Hacrosimue 3Bepu (tuianentapusie). CTpyKTYpHO - (pyHKIIMOHAIbHBIE 0COOEHHOCTH
OpraHMU3aIy MIJIEKOIUTAIOUIMX HA MpUMEpe cOOaKU. DKOJIOrHYecKas poJib MICKONUTAIOIIUX B
MpoLIeCCEe PA3BUTHUSI KUBOU MPUPOJbI B KaWHO30MCKOU 3pe. OCHOBHBIE OTPSAbl MIALIEHTAPHBIX
miekonuTaomux: Hacekomosimabie, Pykokpsiasie, ['pbi3yHbl, 3aiinieoOpasHbie, XHUIIHBIC,
Jlactonorue, Kuroobpasusie, Henaprnoxoneitheie, [TapHokonsiTHbie, [TpumaTsl u ap. 3HaueHue
MJIEKONIUTAIOIINX B MPUPOJLE MU XO3AMCTBEHHOM MAEATENBHOCTH YenoBeka. OxpaHa I€HHBIX
3Bepeld. JlomamiHue MileKoNmMTarolMe (KPYNHBIM M MEJIKUH porarelii CKOT M Jpyrue
CEITbCKOX 03 CTBEHHBIC JKHBOTHEIC).

JdemoncTpanus

Mmuoroo6pa3ue miekonuTaronmx. CXemMbl CTPOCHHS PENTUIINN U MIICKOTTUTAIOINX.
JlabopaTopHble U NpaKkTHYecKHe PadoThl

N3yueHue CTpOeHNs MIIEKOTTUTAOIINX.

PacniozHaBaHue ;KMBOTHBIX CBOEH MECTHOCTH, OIIPEIETICHUE UX CUCTEMAaTUYECKOTO MOJIOKEHUS U
3HAYEHHUSI B )KM3HU YEJIOBEKA.

Pa3nes S. Bupycsl

Tema 5.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA U ITPOUCXOX/IEHUA
BHPYCOB

OO6mas xapaktepuctuka BUpycoB. Mcrtopus ux oTkpbeiTus. CTpoeHHE BHpyca Ha TNpUMEpe
BUpyca TabauHOW Mo3aumku. B3ammopelicTBHe BUpyca M KJIETKH. Bupycel — B030yautenu
omacHbIX 3abojeBaHuii uenoBeka. [Ipodunaktuka 3aboneBanus rpunmom. [IpoucxoxneHue
BHUPYCOB.

JdemoncTpanust

CxeMmbl, OTpaXkarolIre MPoIecC Pa3BUTHS BUPYCHBIX 3a00JIeBaHU.

3aKkaroueHue

OCOOCHHOCTH OpraHM3aluud M MHOrooOpasue KHUBBIX OpraHu3MoB. OCHOBHBIE 00JacTu
MPUMEHEHUS OMOJIOTMYECKUX 3HAHUN B TPAKTHUKE CEIHCKOTO XO35SHCTBA, B psiie OTpaciei
IIPOMBIIIIIEHHOCTH, IIPU OXPaHe OKPY>KaIOIIEN CPebl U 310POBbS YETOBEKA.

Buonorus. Yesosek. 8 ki1ace
Pa3nen 1. MecTo 4esioBeKka B cCTeMe OPraHNYeCKOro MUpa
YenoBek Kak 4acThb KUBOW IIPUPOABL. MeCTo 4esloBeka B CUCTEME OpPraHU4YecKoro mupa. Yeprsl
CXO/ICTBA YEIOBEKAa M JKUBOTHBIX. CXOACTBO M pa3nyMs 4YeJOBEKa M 4YeJIOBEKOOOPA3HBIX
00e3bsiH. UenoBeK pa3yMHBIH.
JdemoncTpanmst



TabmuIrel, CXeMbI, PUCYHKH, PACKPBIBAIOIIUE YEPTHI CXO/ICTBA YEIIOBEKA U )KUBOTHBIX.

Pa3nen 2. [Ipoucxoxkaenune yejoBeKa

Buonornyeckue M conuagbHble (AKTOPHI AHTPOMOCOLMOTeHe3a. JTambl AHTPOIOreHe3a H
(bakTOpbl CTaHOBJICHUS YesIOBeKa. Packl yenoBeka, UX MPOUCXOXKICHUE U €AUHCTBO.
JdemoncTpanus

N3o0pakeHue mpencTaBuTeNield pa3TudHbIX pac YeloBeKa.

Paznen 3. Kparkas ucropusi pa3BUTHSI 3HAHHI O CTPOeHHMH M (YHKIHUSIX OpPraHu3Ma
YeJIOBEKa

Hayku o uenoBeke: aHaTOMus, (U3MONIOTHSA, TUTHEHA. Benukue aHaTOMBI U (U3HOJIOTHU:
I'mnmokpar, Knaenuii ['anen, Auapeac Bezanuii.

JdemoncTpanus

[TopTpeThbl BENMUKUX y4EHBIX— aHATOMOB M (PU3UOJIOTOB.

Pa3nea 4. O61muii 0630p cTpoeHust M QyHKIHII OPraHU3Ma YeJI0BeKa

Kierounoe crpoeHune opranuszma. TKaHW: SOUTEIHAIBHBIE, COCIWHUTEIBHBIC, MBIIICYHBIC,
HepBHas. OpraHbl uenoBedeckoro opranusma. CucreMbl opraHoB. B3auMmocBs3b OpraHoB u
CHUCTEM OPraHOB KaK OCHOBA FOMEOCTa3a.

JdemMoncTpanus

CxeMBbl CTPOEHHUSI CUCTEM OPT'aHOB YEJIOBEKA.

JlabopaTopHble U NpaKkTHYeCcKHe PadoThl

N3ydenne MUKPOCKOITUYECKOTO CTPOEHUS TKAHEH.

PacrioznaBanue Ha Ta0IHIIaX OPTaHOB M CHCTEM OPTaHOB.

Pasznea S. Koopannauus u peryjasuust

I'ymopanbHas perymsmus. JKenessl BHyTpeHHElH cekperuu. [OpMOHBI U UX PO B OOMEHHBIX
npoueccax. HepBHO - rymopanbHas peryssiusi.

JleMoHcTpanus

Tabmuipl, WLTIOCTPUPYIOIINE SHIOKPUHHBIE kene3bl. doTorpaduu OGOJABHBIX € pa3IUYHBIMU
HapylmeHUsIMA  (YHKIUI SHIOKpUHHBIX kené3. HepBHas perynsanus. 3HaueHue HEPBHOM
cuctembl. LleHnTpanbHas u nepudepudeckas HepBHbIe cucTeMbl. BereraruBHast u comatuyeckas
YacTH HEPBHOH cucTeMbl. Peduiekc; mpoBeneHue HepBHOro umiyiabca. CTpoeHue u (QyHKIHH
CIIMHHOI'O MO3ra, OTJAEJIOB TOJOBHOrO MoO3ra. bonpimme nomymapus ronoBHoro mosra. Kopa
OoNbIIMX TONyIIapuid. 3HAYeHHE KOPBI OONBIINX MONYIIAPUI U €€ CBSI3U C IPYTUMU OTACNIaMu
mo3zra. Opranbl 4yBCTB (aHaIM3aTOpbl), UX cTpoeHue M (yHkuu. CTpoeHune, QYHKIUH U
rUrueHa opranoB 3peHus. Ctpoenue u GyHKIIUU opraHoB ciyxa. [IpexynpexaeHue HapylIeHHi
ciyxa. Opransl ocsi3aHusi, BKyca, 000HsIHUA. [ UTHeHa OpraHoB YyBCTB.

JdemoncTpanus

Mysix TOJIOBHOTO MO3ra.

JlabopaTopHble U NpaKkTHYeCcKHe PadoThl

N3ydeHue roJoBHOrO MO3ra yeiaoBeka (Mo MyJisbKam).

N3yuyenne n3mMeHeHus pazMepa 3padka.

Pa3nen 6. Onopa u nBUKeHHE

CKeJleT 4eJoBeEKa, €ro OTHENBI: OCEBOM CKEJIET, CKEJET MOsACOB KoHeuHocrel. OcobeHHOoCTH
CKeJIeTa YeJIOBEKa, CBSI3aHHBIE C TPYIOBOM NEATENBHOCTBIO M NpsAMOxoxkiaeHueM. CocrtaB u
CTpOEHHE KOCTeW: TpyOdarble M TyOuaThie KocTu. Poct kocreil. BospacTHble M3MeHEHUsS B
ctpoeHun Kocted. Tumbl coenuHeHus Bo3pacTHble M3MEHEHMSI B CTPOEHUM KocTed. Tumbl
CoeMHEHUsT KOocTeil. 3abojeBaHUs OMOPHO - JBUTATEIBHOW CHCTEMBI M HMX MPO(HIAKTHKA.
Mpimeunas cucrema. CTpoeHue U pa3BuTHe MBI, OCHOBHBIE TPYIIIBI MBI, UX (YHKIIHH.
Pabora ™Mbl craTudeckast U TMHAMUYEcKas Harpy3ku. Poilb HEpBHOW CHUCTEMBI B PETYIISAIINU
paboThl MBIIIL. YTOMJIEHHE MBI, POJIb AKTUBHOTO OT/IbIXa B BOCCTAaHOBJIECHUH aKTUBHOCTU
MBIIIEYHON TKaHU. 3HAYeHUE (PUINYECKOW KyIbTYyphl M peXHMa Tpylda IS MPABUIHHOTO
(dbopMUPOBaHUS ONIOPHO - IBUTAaTEIbHON CHCTEMBI.

JdemoncTpanus

CkeJIeT 4eloBeKa, OTAEIbHBIX KOCTEH. Paciibl KOCTEN.



[Ipnémbl oka3aHMsI NEPBOM MOMOIIY IPHU HOBPEXKAECHUAX (TpaBMax) OMNOPHO - JBUIATEIbHOU
CUCTEMBI.

JlabopaTopHble U NpaKkTHYecKHe PadoThl

N3ydeHne BHEIIHETO CTPOEHUSI KOCTEH.

W3mepenue macchl 1 pocTa CBOET0 OpraHusma.

BelsiBIIeHHE BIMSIHUS CTATUYECKON M TMHAMUYECKON Harpy3kH Ha YTOMJICHHE MBIIILI.

Pa3nes 7. BHyTpeHHsisi cpeia opraHu3ma

[TonsiTue «BHYTpeHHSS cpena». TkaHeBask )KUIKOCTb.

KpoBb, €€ coctaB M 3HaueHHE B OOCCIIEYCHHMHU >KU3HEICIATEIBHOCTH opraHusMa. Kierounble
3JIEMEHTBI KPOBU: 3PUTPOLUTHI, JIEHKOUUTHI, TpoMOOUUTHL. [11a3ma kpoBu. CBEPTHIBaHNE KPOBH.
I'pynner kpoBu. Jlumda. Mmmynuter. Mudeknumonnsie 3aboneBanus. llpexynpeaurtenbHble
npuBuBky. [lepenuBanue kpoBu. JloHopctBo. 3rauenue pabom JI. [lacmepa u U. M. Meunuxosa
8 obacmu uMMyHUmMema.

JdemoncTpanust

CxeMmbl 1 TabJIHILIbI, TOCBALIEHHBIE COCTAaBY KPOBH, TPYIIIIaM KPOBH.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

N3ydyeHre MUKpOCKOIMYECKOTO CTPOEHMSI KPOBHU.

Pa3nen 8. TpancnopTt BeuiecTB

Cepaue, ero CTpOCHUE U PETYIISALUS AEATEIbHOCTU. BOMbIoi 1 Malblii Kpyru KpoBOOOpaIeHHS.
Jlumpoobpamenue. J[prmwkenne kpoBu 1o cocynaMm. KpossHoe naBienue. 3a00jeBaHUsI OPTaHOB
KPOBOOOPAIIIEHNUS, UX MPEAYIPEKICHHE.

JdemoncTpanms

Monens cepaua yenoBeka. TaOnUIbl M CXEMbl, HIUTIOCTPUPYIOLINE CTPOCHUE KIIETOK KPOBU H
OpraHoOB KPOBOOOpAIIICHHS.

JlabopaTopHble U NpaKkTHYecKHue padoThl

N3mepeHne KpoBSIHOTO AABJICHHUS.

Omnpenenenue myabca ¥ MOACYET YKCIIA CEPACUHBIX COKPALLECHU.

Paznen 9. /Ibixanue

[TorpeOHOCTH OpraHu3Ma 4YejoBeKa B KHCIOpoJe Bo3ayxa. Opransl AbIXaHUs, UX CTPOEHHE.
JpixatenbHble ABMKeHUA. ['a3000MeH B JErkux, TKaHsx. IlepeHoc ra3oB spurpouutamu u
na3Mou Kkposu. Perymsanus npixanus. MckyccTBeHHOe apixaHue. I'010coBoy anmapar.
JdemoncTpanmst

Mopaenu roprasu, JErKux.

JlaGopaTopHble U MpaKkTH4ecKne padoThl

OmnpeneneHne 4acToThl AbIXaHUS.

Pa3nen 10. ITumeBapenne

[MuTarenbHbIe BelecTBa U MUIIEBBIE MPOIYKTHI. [IoTpeOHOCTD YenoBeKa B MUIIE U MUTATEIbHBIX
BemecTBax. Burtamubbel. [lumeBapenue. CTpoeHwe W (QYHKIUM OPraHOB MHIIEBAPEHUS.
[InmeBapuTenbHble  JKEIE3bl: IE€YEHb W IOJPKEIYJOYHAas JKejle3a. OJTalbl IMPOLECCOB
nunieBapenus. Mccneoosanus U. I1. [lasnosa 6 obracmu nuwesaperus.

JleMoHcTpanus

PenbedHas MoJenb BHYTPEHHUX OPraHOB YeIOBEKa.

JlabopaTopHble U NpaKkTHYecKHue padoThl

Bo3zneiicTBue Xenya0uHOT0 COKa Ha OCJIKH, CIIFOHBI — Ha KpaxMall.

OmnpeneneHne HOPM PaLlMOHAIBHOIO TUTAHMSL.

Pa3nen 11. O6MeH BelecTB U YHEPTHHI

OO0mast XxapakTepucTUKa oOMeHa BeIecTB U sHepruu. [lnactuueckuii u sHepreTHUecKuii o0OMeH,
UX B3aUMOCBSI3b. BuTaMuHbI, X poiib B 0OMeHe BellecTB. | nnoButamMuHo3. ['unepButaMuHo3.
Pasznen 12. Beigeienne

Koneunsle nponykTsl oOMeHa BemiecTB. Opranbl BelaeneHus. [louky, ux cTpoeHre u QyHKIUH.
Ob6pa3zoBanne Mo4n.PoJib KOKM B BBIBEICHUHU M3 OpraHU3Ma MPOAYKTOB 0OMEHA BEIIECTB.
JdemoHcTpauus



Mogenp noyex.

Pa3nen 13. IlokpoBbI Tesa

CrpoeHue u (QYHKIIUU KOXH. POIb KOXXKM B TEIUIOPETYJSALUU. 3aKalduBaHHE. | UTHEHHYECKUE
TpeboBaHus K oAexk e, 00yBU. 3a00€BaHUS KOKH U UX TIPEAYIPEKICHHE.

JdemoncTpanus

CxeMbl, MILTIOCTPUPYIOIINE CTPOCHUE KOKHBIX TOKPOBOB YEJIOBEKA, TPOU3BOHBIE KOXKH.
Pa3nen 14. Pa3mHoOKeHHe U pa3BUTHE

Cuctema OpraHoB pa3MHOXXEHHS: CTpoeHue u rurheHa. OrmuiogorBopeHue. BHyTpuyTpoOHOE
pasButHe, poabl. Jlakranus. Poct u passutue pedbénka. [InannpoBanue ceMbu.

Pa3nen 15. Boiciiasi HepBHasi 1eSITeJIbLHOCTH

Pednexc — ocHoBa HepBHOU nesTenbHOCTH. Hccnedosanus U. M. Ceuenosa, U.I1. Ilasnosa, A.
A. Yxmomckoeo,Il. K. Anoxuna. Bunpl pediexcoB. @opmbl noBeaeHuss. OCOOCHHOCTH BBICIIEH
HEPBHOW JEATENIBHOCTH W MOBeAcHUA 4esioBeka. [lo3HaBaTenbHble mpouecchl. TopMOxKeHHE.
Tunsl HepBHOW cucTteMbl. Peub. Mbinienue. Co3nanue. buonmorumdeckue putmbl. CoH, €ro
3HaueHue W rurueHa. ['mruena ymcrBeHHoro tpyaa.llamsars. Omommu. OCOOEHHOCTH TICHUXUKH
YeJ0BeKa.

Pa3nen 16. YesioBek u ero 310poBbe

CobuntoieHne CaHUTapHO - TUTHEHHUYECKUX HOPM U MpaBui 370poBoro oopasa xu3Hu. OxazaHue
nepBol JOBpa4eOHOW MOMOIIM TPH KPOBOTCUEHUH, OTPABICHUM YrapHBIM Tra3oM, CIIACEHUH
yTOMAIOLIETro, TpaBMax, OOTax, OOMOpPOKEHHUHU. YKpEIUIGHHE 3/J0pOBbs: JBHUraTelbHAs
aKTUBHOCTb, 3aKanuBaHue. GakTOpbl pUCKA: CTPECCHI, TUIIOJUHAMUS, IepeyToMIieHne. Bpennbie
IIPUBBIYKY, UX BIUSHHE Ha 3I0pPOBbE 4yenoBeKka. YenoBek u okpyxaromas cpena. Okpyxaronias
cpela Kak MCTOYHHK BemecTB M sHepruu. Cpena oburanus. [IpaBuna moBefeHHs YellOBEKa B
OKpYKarolleu cpene.

JlabopaTopHble U NpaKkTHYecKHe PadoThl

N3yuenne npuémMOB OCTAaHOBKHU apTEPUATILHOTO U BEHO3HOI'O KPOBOTECUEHUM.

AHanu3 1 OlleHKa BIUSHUS Ha 3/I0POBbE YeNOBeKa (PaKTOPOB OKPYKAIOIICH CPEIbI.

Buosorus. O6mme 3ak0HOMEPHOCTH. 9 Ki1acce
BBenenue
MecTo Kypca B CUCTEME €CTECTBEHHOHAYYHBIX TUCIUILINH, a TAK)KE B OMOJIOTMUECKUX HAayKaXx.
llenn wm 3agaum Kypca. 3HayeHWe MNpeaMera JUisl MMOHUMaHWsS €IMHCTBA BCETO KUBOTO H
B3aMIMO3aBHCHMOCTH BCeX yactel onochepst 3emin.
Pa3nen 1. CTpykTypHasi OpraHu3amnus ;KMBbIX OPraHu3MoB
Tema 1.1. XUMHNUYECKAS OPTTAHU3ALINA KIIETKU
DJIEMEHTHBIN COCTaB KJIETKU. PacripocTpaHEHHOCTh 3JIEMEHTOB, UX BKJIAJ B 00pa30BaHUE KUBOU
MaTepud M OOBEKTOB HEKUBOU MPUPOABL. MaKpOIJIEMEHTHI, MUKPOJJIEMEHTBI; MX BKIAJ B
o0pa3oBaHNe HEOPraHMYECKUX M OPraHMYECKHX MOJEKYJ KUBOTO BellecTBa. Heopranuueckue
MOJICKYJIbl JKMBOTO BemiecTBa. Bopa; e€ xumuueckue cBoiicTBa W Ouonormyeckas poib. Comu
HEOPraHMYECKUX KHUCJIOT, UX BKJIaJ B OOECHeYeHHE IMPOLECCOB >KU3HEACATEIbHOCTH U
noJaJep)KaHue TroMeocta3a. Poilb KaTHOHOB © aHHUOHOB B O0OECHEYEHHUU TPOIECCOB
KU3HEEATeIbHOCTH. OCMOC M OCMOTHYECKOE JaBJIEHUE; OCMOTHUYECKOE MOCTYIIJIEHUE MOJIEKYJ
B KieTky. Opranudeckue MOJEKYNbl. bruoiornueckue moiuMepbl — O€IKU; UX CTPYKTypHas
opranu3zanus. OyHKINUN GENKOBBIX MOJEKYJ. YTIEBOIbI, X CTPOEHUE M OMOJIOrHYecKas poJib.
Kupel — OCHOBHOH CTPYKTYpHBI KOMITOHEHT KJIETOUYHBIX MEMOpaH W UCTOYHUK SHEPTHUH.
JHK— wMonekynbsl HacnencrBeHHocTd. Penymnukamusa JIHK, nepemadya HacineacTBeHHOM
uH(pOpMalUK U3 MOKOJICHUsI B ToKkoJyieHue. [lepemaua HacneacTBEHHONW MHGOpPMAIIUU U3 Ipa B
nurorazmy; Tpanckpummms. PHK, e€ crpykrypa u  dynkmuun. Hudopmanuonusie,
TpaHcnopTHsle, pubocomanbabie PHK.
JemoHcTpauus
O6bémuas mozaens JJHK.
Tema 1.2. OBMEH BEIIECTB U ITIPEOBPA3OBAHUWE SHEPI'MU B KIIETKE



OOMeH BelecTB U MpeoOpa3oBaHKUE YHEPTUU B KiIeTKe. TpaHCIOPT BEIIECTB Yepe3 KICTOYHYIO
memOpany. IluHo - u ¢darouuro3. BHyTpukierouHoe mnuiieBapeHne U HAKOIIEHHWE SHEPruu;
paclieneHue TIoKo3bl. buocnHTe3 06e1KoB, )KUPOB U YIIIEBOJOB B KIIETKE.

Tema 1.3. CTPOEHUE U ®YHKIHMU KJIETOK

[IpokapuoTnueckue kinetku: ¢opma u pasMepbl. LluToruasma OakTepUanbHOM KIETKH.
Opranm3anuss  Merabonm3Ma y  TpokapuoT.  ['eHeTwdeckuid  ammapaT — OaKTepwHid.
CrniopoobpazoBanue. PazmHoxeHne. MecTo u posib MPOKapHOT B OHoleH03aX. DyKapruOTHIECKast
kietka. lluromiasma sykapuoTndeckoil kieTku. OpraHesuibl LUTOIUIA3MbI, UX CTPYKTypa H
¢ynkuuu. Lutockener. BkitoueHus 1 X pojb B METa0OIN3ME KIIETOK.

Kiterounoe siAp0 — LIEHTp yNpaBiIeHUs KU3HEAEATEIbHOCTHIO KIETKH. CTPYKTYpPBI KJIETOUYHOTO
aapa: sjepHas 000J0YKa, XpOMAaTUH (TETepOXpOMATHH), AAPHIIKO. OCOOCHHOCTH CTPOCHHS
pactutenbHON KieTkd. [lenenune knetok. Kietkun B MHOrokierogyHoMm opranusMme. [lonstue o
TuQepeHIMPOBKEe KIETOK MHOTOKJIETOYHOTO OpraHu3Ma. MHUTOTHYECKMH IHMKI: HHTepdasa,
penymukamus JIHK; muTo3, ¢da3sl MUTOTHYECKOTO MACICHHS M TPEoOpa3oBaHUS XPOMOCOM.
Buonornyeckuid cMmpicn M 3HaueHHE MUTO3a (Oecronoe pa3sMHOXKEHHE, POCT, BOCIOJIHEHHE
KJIETOYHBIX MOTEPh B (PU3MOJIOTHYECKUX M MATOJIOTHMYECKHX ycioBusX). Kierounas Tteopus
CTPOEHHS OPraHU3MOB.

JdemoncTpanust

[IpyHIMNManpHBlE CXEMBI YCTPOHMCTBA CBETOBOTO M AJIEKTPOHHOIO MHUKpockoma. Monenu
KJIeTKA. CXeMbl CTPOEHHUS OPraHOUJIOB PACTUTEIBHOW M KUBOTHOW KIJIETOK. MHKpompenapaThl
KJIETOK PACTEHH, >KMBOTHBIX W OJHOKJIETOYHBIX TI'puOOB. CXeMa MHTOTHYECKOTO JAETICHHS
KJIETKH.

JlabopaTopHble U NpaKkTHYeCKHe PadoThl

N3yueHune kieTok OakTepuid, paCTCHUH M )KUBOTHBIX Ha TOTOBBIX MUKpOIIpEIapaTax.

Pa3nen 2. PazMHOkeHHe M HHAUBHYAIbHOE Pa3BUTHE OPTAaHU3MOB

Tema 2.1. PASMHOXEHUE OPI"AHN3MOB

CymHocTs ¥ (DOpPMBI  Pa3MHOXKEHHUS OpraHu3MoB. becronoe pa3sMHOXKEHHE pacTeHUH W
KUBOTHBIX. [lo0OBOE pa3sMHOMKEHUE >KMBOTHBIX W pacTEHHUIl; 00pa30BaHHE MOJOBBIX KIIETOK,
OCEMEHEHUE M OIUIOAOTBOpEHHE. buonormyeckoe 3HadeHHE IOJIOBOTO Pa3MHOXKEHUS.
['amerorenes. Ilepuoapl 00pa3oBaHMs TOJOBBIX KIETOK: pPa3MHOXEHHE, POCT, CO3PEBaHUE
(Mefi03) U GOopMHPOBAHUE MOJIOBBIX KJIeTOK. OCOOEHHOCTH CriepMaToreHes3a

1 oBoreHesa. Onaog0TBOPEHHE.

JdemoncTpanus

[TnakaTel, WUTIOCTPUPYIONINE CIOCOObI BEreTaTUBHOTO Pa3MHOKEHHUS IUIOJOBBIX JEPEBbEB U
OBOIIHBIX KyIbTyp. Mukpormpenaparsl siinekiaerok. @otorpadun, orpaxaroniye pasHooOpasue
MIOTOMCTBA y OJTHOM Iapbl pOJIUTEIICH.

Tema 2.2. UHANBUAY AJIbBHOE PA3BUTUE OPI"TAHN3MOB (OHTOI'EHE3)
DOMOpHOHANBHBIA Tepruoa pa3BuTHsA. OCHOBHBIE 3aKOHOMEPHOCTH ApOOJIeHUs; oO0pa3oBaHWe
OJTHOCJIOWHOTO 3apojpllia — OyacTynbl. [acTpymnsius; 3aKOHOMEPHOCTH 00pa3oBaHUs
JIBYXCJIOMHOTO  3apojpllia—  ractpyibl. [lepBUYHBI  OpraHoreHe3 U  JalbHemas
muddepeHMpoBKa TKaHEH, OpraHoB U cucTeM. [loCcTOMOpHOHANBHBIN MEepPHOJ pa3BUTHSL.
®opMBI MOCTAIMOPHOHAIILHOTO TIEpHOJia pa3BuTHsA. Hempsimoe pa3BuUTHE; TTONMHBIA M HETIOTHBINA
metamop¢o3. bruonornueckuit cMpich pa3Butus ¢ meramopdosom. IIpsimoe passutue. CtapeHue.
OO0mue 3aKOHOMEPHOCTH pa3BUTHA. buoreHernueckwii 3akoH. CXOACTBO 3apojbIIICH U
sMOpHoOHaNbHas JuBepreHuus npuszHakoB (3akoH K. bspa). buorenermueckuii 3axon (O.
['exkenb u @. Mromiep). Pa6oter A. H. CeBeprioBa 06 SMOpHOHATEHON W3MEHUUBOCTH.
JdemMoncTpanus

Tabmuipl, WUTIOCTPUPYIOIIKE Mpoliecc MeTamopdo3a y 0ecrmo3BOHOUYHBIX (KECTKOKPBUIBIX W
YelIyHYaTOKPbUIBIX HACEKOMBIX) M IMO3BOHOUHBIX (ampubmii). Tabmuiel, oTpakaromme
CXOJICTBO 3apOABIIIEN TO3BOHOYHBIX )KUBOTHBIX.

Tema 3.1. BAKOHOMEPHOCTHU HACJIEJJOBAHM ITPU3HAKOB



OtkpeiTue I'. MeHaenemM 3aKOHOMEPHOCTEH HaclieOBaHMs TNPHU3HAKOB. [ mOpuaonorunyeckuii
METOJI M3YyYEHHUs HacCJleICTBEHHOCTH. MOHOrMOpHIHOE U TOJNUTHOPUIHOE CKpEIIUBAHHE.
3akonsl Mennensi. He3zaBucumoe M cCLEIUIEHHOE HaclieoBaHUEe. ['eHeThueckoe ompenereHue
nosa. ['eHoTHIT Kak LesoCTHAs cucTema. B3anmonelcTBue alljiebHbIX U HEAUIEIbHBIX '€HOB B
ONpEeIeTICHUU TTPU3HAKOB.

JdemoncTpanust

PonocnoBHbIe. XpOMOCOMHBIE aHOMAIMH YEJIOBEKA U UX (DEHOTUIMHYECKUE TIPOSBICHUS.
JlaGopaTopHble U MpaKkTHYecKne padoThl

Petienne reneTnyecKux 3a/1ay ¥ COCTABIEHUE POIOCIOBHBIX.

Tema 3.2. 3BAKOHOMEPHOCTU USMEHUYNBOCTU

OcHoBHbIe (HOPMBI W3MEHUYUBOCTH. [ eHOTHUIUYECKass W3MEHYMBOCTh. Myrtanuu. 3HadeHUE
MyTaluid g [NPaKTHKU CEeJIbCKOro Xo3siiictBa W OuotexHonoruu. KomOuHaTHBHAA
W3MEHUYUBOCTh. DBOIIOIMOHHOE 3HAUY€HWE KOMOMHATHBHOW HM3MEHUMBOCTH. (DeHOTHIHMUYEcKas,
WM MoJIU(UKAIMOHHAs HW3MEHUYUBOCThb. PoNlb yClOBUN BHEIIHEH cpeabl B Pa3BUTHU U
MPOSIBJICHUH MPU3HAKOB U CBOMCTB.

JdemoncTpanust

[Ipumeps! MoanpUKALIMOHHON U3MEHYHBOCTH.

JlaGopaTopHble U MpakTH4YecKne padoThl

[locTpoenne BapuallMOHHOM KpUBOM (pa3Mepbl JIMCTHEB PACTEHMM, aHTPONOMETPHUYECKHE
JTaHHBIC YYaAIIUXCSA).

Tema 3.3. CEJIEKIIS PACTEHHWMH, )KUBOTHbBIX 1 MUKPOOPI' AHM3MOB

LleHTpsl TIPOUCXOXKACHHUSIT W MHOTOOOpaswsi KyJabTypHBIX pacTeHuid. CopT, Mmopoja, IITaMM.
Mertonbl CeNeKUMM pAaCTEeHUHM M KUBOTHBIX. JIOCTMIKEHUS W OCHOBHBIE HaNpaBJICHUS
COBPEMEHHOM CEJIEKIIMU. 3HAY€HUE CENEeKUUU JUIsl Pa3BUTUSA  CEIbCKOXO35HCTBEHHOIO
IPOM3BOJICTBA, MEAULIMHCKONW, MUKPOOMOIOTHYECKOM U APYTHX OTPACICH MPOMBIIIJICHHOCTH.
JdemoncTpanust

CpaBHUTENBbHBIA aHAIM3 TOPOJA JOMAIIHUX >XKUBOTHBIX, COPTOB KYJIbTYPHBIX PAaCTEHUU U HX
JUKUX npenkoB. Kosuiekuum u mpenaparsl COPTOB KYyJIbTYPHBIX PACTEHUM, OTIMYAIOIIMXCS
HanOOJIbIIIEH TUIOJOBUTOCTHIO.

Pa3nen 4. IBoaouus xkuBoro Mupa na 3emJe

Tema 4.1. MHOI'OOBPA3UE XHUBOI'O MHUPA. VYPOBHU OPIrAHU3ALOUN U
OCHOBHBIE CBOVICTBA XMBbIX OPTAHH3MOB

YpoBHM oOpraHu3zaluy SKU3HM: MOJIEKYJSIPHO - TE€HETHUYECKHM, KIETOYHbIA, TKAHEBBIN,
OpraHHBIN, OPraHU3MEHHBIN, TTOMY/SIUOHHO - BUAOBOM, OMOTEOIIEHOTHYECKUNA U OMOCHEPHBIH.
EnuHcTBO XMMHUYECKOT0 COCTaBa KMBOW MAaTEpUU; OCHOBHBIE IPYIIbI XUMUYECKUX AJIEMEHTOB U
MOJIEKYJI, 00pa3yrolue >XKHWBOE BemecTBO Ouocdepsl. KierouHoe cTpoeHHE OpraHW3MOB,
Hacemsomux 3emiuro. OOMEH BEmIeCTB W CAMOPETYNSIHs B OHOIOTMYECKUX CHUCTEMaX.
CaMoOBOCIIpOM3BEICHNE; HACIEACTBEHHOCTh M HW3MEHYHMBOCTh KaK OCHOBA CYIIECTBOBAHUS
xuBOH Marepuu. Poct u pasButHe. Pazgpaxumocts; ¢GopMbl H30MpaTEIbHON peaKIUH
OpPraHM3MOB Ha BHEIIHHE BO3ACHCTBHA. PUTMHUYHOCTH HPOLECCOB IKU3HEACITEIBHOCTH;
OMOJIOTUYECKHE PUTMBI U MX 3Ha4eHHE. [IMCKPETHOCTh KUBOTO BEIIECTBA U B3aMMOOTHOIIICHUS
YacTH U LEJNOro B buocucreMax. JHEepro3aBUCUMOCTb KUBBIX OpraHU3MOB; (GOpMBbI TOTPEOICHUS
sHepruu. llapcTBa KMBOM MNPUPOABI; KpaTKas XapaKTEPUCTHUKA ECTECTBEHHONM CHCTEMBI
KJ1accu(puKauy KMBBIX OPraHU3MOB. BuoBoe paznooOpaszue.

JdemoncTpanus

CxeMmbl, OTpakarure CTPYKTYPhI LIAPCTB KUBOU MPUPOIBI.

Tema 4.2. PA3BUTUE BMOJIOI'MU B JOJAPBMHOBCKMIA ITEPUO]]

Pazeumue o6uonoeuu 6 odooapsunosckuii nepuood. l'ocnoocmeo 6 Hayke npedcmasieHutl 00
«U3HAYATBHOU Yeeco0OpazHOCmu» U HeU3MeHHOCMU Hcusol npupoowl. Pabomer K. Jlunnes no
cucmemamure pacmenuu U HCUeomuulx. Jgoaoyuonnas meopus K. b. Jlamapka.
JdemoncTpanus



buocpaghuu yuénuvix, enécuux 6xnao é pazgumue 260110YUOHHBIX Uel. Ku3Hb U 0esmenbHOCmb
K. b. Jlamapxka.

Tema 4.3. TEOPUSA U. JAPBUHA O IIPOUCXOXJEHUM BUJOB IIYTEM
ECTECTBEHHOI'O OTBOPA

[Ipennoceiiku BO3HWKHOBeHUs yueHust Y. JlapBuHA: HOCTHKEHHS B OOJIACTH €CTECTBEHHBIX
HayK, SKcrenuuoHHbIi Matepuan Y. /lapsuna. Yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM OTOODE.
Yyenne Y. JlapBuHa O e€CTECTBEHHOM 0TOOpe. Bua—onemeHTapHas 3BOJIONUOHHAS €IUHUIIA.
BceoOmas uHMBHlyanbHas U3MEHYMBOCTh M M30BITOYHASI YHCIEHHOCTh ToToMcTBa. bopnOa 3a
CYIIIECTBOBaHME U €CTECTBEHHBIH 0TOOP.

JdemoncTpanmst

Buorpadus Y. Japeuna. MapupyT u KOHKpeTHbIe HaxoakH Y. /lapBuHa BO BpeMsl IMyTEIIECTBUS
Ha Kopabiie «burib».

Tema 4.4. TIPUCITOCOBJIEHHOCTH OPTAHM3MOB K YCJIOBUAM BHEIIHEN CPEJIbI
KAK PE3YJIBTAT JIEMUCTBUS ECTECTBEHHOI'O OTEOPA

[Ipucnocoburenbubie 0cOOEHHOCTH cTpoeHUs. [IoOKpOBUTEIHCTBEHHAS! OKpacka IMOKPOBOB Teja:
CKpBIBaKOIas OKpacka (OAHOTOHHAsA, ABYTOHOBAs, PacCUCHSIOIIAs U Jp.); MpeAaocTeperaronias
okpacka. Mumukpus. IlpucnocoOuTtenbHOEe MOBEACHHE XHBOTHBIX. 3a00Ta O IMOTOMCTBE.
Ouznonornyeckue anantaqui. OTHOCUTENFHOCTD MPUCIIOCOOICHHOCTH.

JdemoncTpanus

NnnrocTpanuu, AEMOHCTPUPYIOIIME CTPOEHUE TENa KUBOTHBIX M PACTUTEIBHBIX OPraHU3MOB,
o0OecrieunBarOINe BBDKMBAHWE B THIMYHBIX JUIS HHUX YCIOBHUSX CyIIeCTBOBaHMs. [Ipumepsl
Pa3JINYHBIX BUJIOB IOKPOBUTEIBCTBEHHON OKPACKH Y )KMBOTHBIX.

JlabopaTopHble U NpaKkTHYeCcKHe PadoThl

OO6cyxneHre Ha MOJEINSX PO MPUCTIOCOOUTEIBHOTO MOBEACHUS KUBOTHBIX.

Tema 4.5. MUKPOSBOJIYOLINA

Bun xak reHeTM4ecKu M30JIMPOBAaHHAs CHCTEMA; PEIPOAYKTHUBHAS M30JALUS U €€ MEXaHU3MBI.
[lonynsiiimonHast CTpyKTypa BHJA; OSKOJOTMYECKHE M TEHETHYECKHUE XapaKTEpUCTUKHU

nonyasuuid. [lomynmsumst —  2JIeMEHTapHas SBOJIONMOHHAsA efauHuna. [lyTh u CKOpoCTh
BUJI000pa30BaHus; reorpaduueckoe U IKOJIOTHUECKOE BIHI000pa30BaHHUE.
JdemoncTpanmst

Cxembl, WJUTIOCTPUPYIOLIME TMpolecc Treorpaduueckoro BuaooOpasoBanusi. [epbapum wu
KOJUIGKIIMY, T[IOKa3bIBAIOLIME WHAMBUAYAJIbHYI0 H3MEHUHMBOCTH U pPa3HOOOpazue COpTOB
KYJIBTYPHBIX PACTEHUH U TIOPOJI AOMAIIHUX KMUBOTHBIX.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

N3ydenue npucrnocobIeHHOCTH OPraHU3MOB K cpeie OOMTaHusl.

H3yyenue uzmenuugocmu, Kpumepues 8uod, pe3yibmamos UCKyCCmMEeHH020 omoopa Ha coOpmax
KVAbMYPHBIX PACTEHU.

Tema 4.6. BUOJIOI'MYECKUE TTOCJIEACTBUA AHATITAIUN. MAKPOSBOJIIOLUA
['maBHBIE HampaBiIeHUS 3BOJIOIMOHHOTO Iporiecca. bruonornyeckuii mporpecc U GMOIOTHUECKHI
perpecc (A. H. CesepuoB). Ilytu poctmwxkenust Ouosnorudeckoro mporpecca. OCHOBHBIC
3aKOHOMEPHOCTH IBOJIIOLIMU: JIUBEPIreHLIMs, KOHBEPIeHLUs, napauiennusm. lpasuna sBomonnn
rpynn  opraHu3moB. Pe3ynpTaThl  3BONIONMH:  MHOroOOpa3ue  BHAOB, OpraHHyYecKas
11e51ecO00Pa3HOCTh, MOCTENICHHOE YCIOKHEHUE OPTaHU3aI|H.

JdemoncTpanust

[Ipumepbl TOMOJOTMYHBIX M AHAJOTUYHBIX OPraHOB, MX CTPOEHUS M IPOMCXOXKIEHUS B
oHToreHese. CXEMBbI COOTHOIICHUSI IyTE€H MPOTPECCUBHON OMOJIOTHYECKOW  DBOJIIOIIHH.
Marepuansl, XapaKTEpU3YIOLIUE IPEICTABUTEIICH >XUBOTHBIX U PACTCHUN, BHECEHHBIX B
KpacHyto KHUTY 1 HAaXOSIIIMXCS IO, OXPaHOM rOCy1apCTBa.

Tema 4.7. BOBHUKHOBEHUE XXW3HU HA 3EMJIE

Oprannyeckuid MUp Kak pe3yJbTaT 3BOJIOIUU. BOZHUKHOBEHHE W pa3BUTHE >KM3HHU Ha 3emUle.
XuMHuecKuil, npeaouonornueckuii (teopust akagemuka A. WM. Onapuna), OMOIOTHYECKUN H
COLMAJIbHBIN 3TaNbl Pa3BUTHS KUBOW MATEPUH.



OWIOTeHeTUYECKUECBSI3M B JKMBOW TIPUPOJE; ©CTECTBEHHAs KiIacCU(UKAIMS — KUBBIX
OpraHU3MOB.

JdemoncTpanus

CxeMbl BO3HUKHOBEHMS OJHOKJIETOYHBIX 3YKAPHOT, MHOTOKJIETOYHBIX OpPraHU3MOB, PAa3BUTHUSA
LAPCTB PACTEHUM U JKUBOTHBIX.

Tema 4.8. PASBUTHUE )XKM3HU HA 3EMJIE

Pa3ButHne xu3HM Ha 3emile B apXeiCKyl0 M IPOTEPO30MCKYIO 3phbl. IlepBbie ciienpl XKU3HU HA
3emiie. [TosiBeHrEe Bcex COBPEMEHHBIX THIIOB 0€CITO3BOHOYHBIX KUBOTHBIX. [IepBbie XOpI0BbHIE.
PazButue Bogubix pactenuil. Pazputue xu3Hu Ha 3emiie B majneo3oiickyio spy. llosBienue u
SBOJIOLHS CYXOIYTHBIX pacTeHui. llanopoTHUKH, CEMEHHbIE NanOPOTHUKH, TI'OJOCEMEHHBIE
pacteHus. Bo3HUKHOBEHHE MMO3BOHOYHBIX: PHIOBI, 36MHOBOJHBIE, ITpecMbIKatomuecs. Pa3surtue
J)KU3HA Ha 3eMjie B ME3030MCKYI0 M KalWHO30MCKyro 3pbl. [losiBneHne u pacmnpocTpaHeHHue
MOKPHITOCEMEHHBIX pacTeHuil. Bo3HuMKHOBeHHME nTULl W MiekonuTaromux. llosBienue u
pasButue npumatoB. IIpoucxoxkneHue uyenoBeka. MecTo UelOBEKa B KUBOW MPHUPOJE.
Cucrematnueckoe nosioxenue suga Homo sapiens B cucreme kuBoTHOro mupa. IlpusHaku n
CBOMCTBA YEJIOBEKA, MO3BOJISIOIIME OTHECTH €r0 K Pa3jiu4yHbIM CUCTEMAaTHYECKUM TIpymnnam
HapcTBa KUBOTHBIX. CTaguu 3BOJIIOLMU YEJOBEKA: JPEBHEUMININI 4YENOBEK, JPEBHHUM 4YENOBEK,
nepBble coBpeMeHHbIe oau. CBoliCTBa uenoBeka Kak Ouosormdyeckoro Bujaa. [lomymsironnas
CcTpykTypa Buaa Homo sapiens; deJoBe4YecKHE pachl; pacooOpa3oBaHHE; E€AUHCTBO
IIPOUCXO0KIEHHS pac. AHTUHAY4HAs CyIIHOCTh PACU3Ma.

Pa3nea 5. BzaumooTHOmIeHus1 opranusmMa u cpeabl. OCHOBBI IKOJI0THH

Tema 5.1. BUOC®EPA, EE CTPYKTYPA U ®YHKIIMU

Buocdepa — xmuBasg obomouka tuaHeTsl. CTpykTypa Onocdepsl. KommoneHTh OnOCheps:
JKUBOE BEIIECTBO, BUJOBOM COCTaB, pa3HOOOpa3ue M BkiIajg B Ouomaccy. bruokocHoe U KocHOe
BemecTBo Ouoctepsr (B. . Bepnanckuit). Kpyrosopor BemectB B npupoje. EcrecTBenHbIe
co00I1IeCcTBa KUBBIX OpraHu3MoB. buoreoreHo3sl. KoMnoHeHTh OMOreoneH030B: MPOAYLEHTHI,
KOHCYMEHTBI, peylieHThl. BHoIeHo3bI: BU10BOE pa3HooOpasue,

IJIOTHOCTh TOMYJSIUKM, Omomacca. AOuormueckue (axTtopsl cpeasl. Pomb Temmeparypsl,
OCBEHIEHHOCTH, BIAXHOCTH M JPYrHX (AKTOPOB B JKU3HEACATEIBHOCTH COOOILECTB.
NHTeHCcuBHOCTh JieHcTBHsS (paKkTOpa Cpeibl; OrpaHUuYMBarOIIMil  Qaktop. B3anmopeiicTBue
(bakTOpOB cpebl, Mpeaenasl BBIHOCIUBOCTH. buormueckue daxtopsl cpeapl. Llemu u cetu
NUTaHUS. DKOJIOTUYECKUE MHpaMUIbl: dYuces, Ouomacchl, sHepruu. CmeHa OHOIICHO30B.
[TpuumnHbl cMEHBI OMOLIEHO30B; (POPMUPOBAHHE HOBBIX cO00MIIECTB. POPMBI B3aUMOOTHOIICHHI
MEXAYy OpraHu3MaMHu.

[lo3uTuBHBIE  OTHOIIEHUS — CHUMOMO3: MyTyalu3M, KOONepamus, KOMMEHCAIHU3M.
AHTHOMOTHYECKHE OTHOUICHMS: XHWIIHUYECTBO, Mapa3uTH3M, KOHKypeHIMs. HeHTpanbHbie
OTHOLLIEHUS— HEUTPAIIU3M.

JdemoncTpanust

CxeMmbl, WUIIOCTPUPYIOIIUE CTPYKTYpY OHoOchepbl U XapakTepusylomue e€ OTIeNIbHbIC
COCTaBHBIC YacTH. TaOIUIIBI BUIOBOTO COCTaBa M Pa3HOOOpa3usl )KUBBIX OPraHU3MOB OHOC(hEPHI.
CxeMbl KpyroBopoTa BELIECTB B INpupoje. KapTel, oTpaxkarolue IeoJOTMYECKYI0 HCTOPHIO
MaTEepUKOB, PaCHpPOCTPAaHEHHOCTh OCHOBHBIX OMOMOB cymd. [lnaduinbmbl ¥ KUHOQUIBMBI
«buocdepa». Ilpumepsl cuMOHMO3a MEXAYy NPEACTABUTENSAMU pA3IMYHBIX IAPCTB KUBOMH
IPUPOJIBI.

JlabopaTopHbIe U NpaKkTHYeCcKHe PadoThl

CocraBieHue cxeM nepegadyu BeEeCTB U SHEPTUH (1IeNeld MUTaHUS ).

N3ydyeHnne u omnMcaHue SKOCUCTEMBI CBOEH MECTHOCTH, BBISBICHHE THUIIOB B3aWMOJAEHCTBUS
Pa3HBIX BUJOB B JAHHOU 3KOCHCTEME.

Tema 5.2. BUOCOEPA U YEJIOBEK

[Ipupogubie pecypchl M WX HCIONb30BaHHWE. AHTPOIMOTCHHBIE (DAKTOPHl BO3JACHCTBUS Ha
OMOIIeHO3bI (POJIb YeTOBEKa B MPUPO/IE); TOCIEACTBHS X03IHCTBEHHOM JEATEIIbHOCTH YEJIOBEKA.
[Tpo6GyieMbl paroOHaIBFHOTO MPUPOAOIOJIB30BAHUSA, OXPaHbl MPUPOBL: 3alUTa OT 3arpsA3HEHUIH,



COXpaHEHHE STAJIOHOB W MAMITHUKOB IPHPOJbI, OOECIeYeHHE NPHUPOJHBIMU pECypcamMH Ha

CeJICHMSI IIJIAHETHI.
JdemoncTpanus

KapTsl 3a110BeTHBIX TEPPUTOPHI HAILIEH CTPAHBI.
JlabopaTopHble U NpaKkTHYecKHue padoThl
AHaH3 ¥ OlLIEHKA MOCIEACTBHUM IEeATEIHHOCTH YeI0BEKa B SKOCUCTEMAX.

3. TemaTuueckoe NJIAHUPOBAHHE

Pasgen, Tema Konunuecrso Konunuectso Konunuectso
yacos KOHTPO/IbHbIX | 1abopaTOpPHbIX/NPaKTUUECKUX
pa6bor pa6bor
Bbuonorusa. BeegeHue B 6uonoruio. 5 35 2 12
Knacc
Paspen 1. KuBoM opraHn3m: CTpoeHue u 8 7
n3yvyeHue
Pasgpen 2. MHoroobpasve KMBbIX 14 1
OpraHM3moB
Paspnen 3. Cpeaa 06uTaHMSA KUBbIX 6 3
OpraHM3moB
Pazpen 4. YenoBek Ha 3emne 6 1 2
Pe3epBHble Yacebl 1
Buonorusa. XXusoii opraHusm. 6 Knacc 35 3 10
Pasnen 1. CTpoeHMe 1 CBONCTBA HKMBbIX 11 1 4
OpraHM3mos
Pasgen 2. "Mu13HegeATenbHOCTL 21 1 6
OpraHmM3ama
Pasgen 3. OpraHmsam u cpega 2 1
PesepBHOe BpemA 1
Buonorua. MHoroobpasue usblix 70
OpPraHM3moB. 7 Knacc
BeegeHue 3 3 20
Paspen 1. UapcTso NpoKkapunoTel 3 1
Pa3nen 2. LlapctBo Mpubbl 4 1 2
Pasgen 3. LlapctBo PacteHus 17 1 6
Pasgen 4. LlapctBo KMBOTHbIE 38 1 6
Paspen 5. Bupycel 2 5
3aKnyeHue 1
PesepBHble Yacel 2
buonorusa. Yenosek. 8 Knacc 70 5 15
MecTo Yyenoseka B cucteme 2
OpraHM4yeckoro mmpa
MpoucxoxaeHne 4enoseka 2
KpaTkaa uctopuma passmtua 3HaHUI O 1

CTPOEHUUN N QYHKUMAX OpraHM3mMa
yenosekKa




O6wmin 0630p cTpoeHUA U GYHKLUMM 4 1 2
opraHmM3ama 4yesioBeKa
KoopauHauua u perynauma 12 1 2
Onopa n aBuxKeHue 9 3
BHyTpeHHAA cpeaa opraHmsma. 4 1
TpaHcnopT Bew,ecTs 4 1 2
[bixaHue 5 1
MuweBapeHue 5 1 2
Ob6MmeH BeLlecTB U 3HEepPrnu 2
BbliaeneHune 2
lNokposbl Tena 3
PasmHo»eHue n passutume. 3
Bbiclwlan HepBHaA AeATeNbHOCTb 5 1
YenosekK n ero 3goposbe 5 2
PesepBHOe Bpemsa 2
Buonorua. O6wmre 3aKOHOMEpPHOCTH. 9 68 5 8
Knacc

BeepeHue 1
Paspen 1. CTpyKTypHasa opraHmsaumn 10 1 1
*KMBbIX OPraHM3mMoB
Paspen 2. PaamHOXeHuMe u 5 1 1
MHOMBUAYANbHOE Pa3BUTUE
OpraHM3moB
Paspen 3. HacnencrtBeHHOCTb n 20 1 1
M3MEH4YMBOCTb OPraHM3MOB
Pasgen 4. dBontouua *¥MUBOro Mmpa Ha 23 1 2
3emne.
Paspen 5. B3anmooTHoOLEeHNA 7 1 3
opraHmama u cpegbl. OCHOBbI 3KON0TUM.
3akntoyeHue(peseps) 2

Knacc | Mporpamma yyebHOro npegmera Kon-Bo yacos B Kon-Bo yacos rop,

Hepeno

5 buonorua. BeegeHue B buonoruio. 1 35

6 Buonorua. XXusown opraHmsm. 1 35

7 Buonorus. MHoroobpasue KUBbIX | 2 70

OpraHM3MoB.
8 Buonorua. Yenosek. 2 70
9 Bronorua. Obuwme 3aKOHOMEPHOCTH. 2 68
UTOTO: | 278 yacos
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