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Kypc Owuonormueckux IUCHUIUIMH BXOJUT B YHCIO €CTECTBEHHBIX Hayk,
M3YYalolIUX HPUPOIY, a TAaKKe HayuyHble METOAbl M NMYTHU IMO3HAHUS YEIIOBEKOM MPHUPOIDI.
OOmee yrcno y4eOHBIX 4acoB 3a 5 JeT oOydeHusi cocrapisieT 272 vaca, u3 Hux 170 gacoB u3
obs3aTepbHOM YacTu 1 68 yacoB u3 YHOYOO.

B 5 kiacc — 34 vaca B roj, o 1 wacy B Heneno,
B 6 knacce - 34 yaca B roj, o 1 yacy B Hezelno,
B 7 kimacce — 68 yacoB B roj, o 2 yaca B HEJIEIIO,
B 8 knacce — 68 gacoB B roj, 1mo 2 yaca B HEJEIIIO,
B 9 xitacce - 68 gacoB B roz, o 2 Jaca B HEIEIIO.

PaGouass mporpamma mno mpenmery «buomorus» cocraBieHa Ha ocHoBe denepambHOro
rOCy/IapCTBEHHOT'O 00pa30BaTEIHHOrO CTaHJApTa OCHOBHOTI'O OOIEro 0O0pa30BaHMUs, aBTOPCKOU
yuebnor nporpammbl H. M. Conuna, B.b. 3axapoBa «buonorus. 5 — 9 kmacce», M.: Jlpoda,
KOHIIEHTPUYECKUH KypC 00ydeHUsI.

VYyebHOe copepxanre Kypca OMOJIOTHH:
Conun, H.W. buonorusi: Beenenne B 6uonoruto . 5 kiracc: yueonux/ H.U. Connn, A.A.
IInemaxkos;
Conun, H.U. buonorus. XXuBoit opranmsm. 6 kimacc. yde0. aisi o0mieo0pa3oBaTeIbHbIX
yupexaenuit/ H.1. Conun;
3axapos, B.b.buonorusi: MuOroo6pasue xuBbix opranu3moB. B.b. 3axapos, H.W. Conun.
Conun, H. U., Canun, M. P. buonorus. Yenosek. 8 knacc: yue6nuk/ Conun, H. U., Canun, M.
P. Mamonros C. I'., 3axapos B. b., Aradonosa U. b., Conun H. 1. buonorus. O6mime
3akoHOMepHOCTH. 9 Kinacc: yueonuk/ Mamontos C. I'., 3axapos B. b.
U JIp.
I[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
BBenenue B 010J10THIO
JIuunocmmuuie pezynomameot
—®dopMUpOBaHKE OTBETCTBEHHOT'O OTHOIICHUS K 00yUEHHIO;
—(opMupoBaHue MO3HABATEIHHBIX HHTEPECOB U MOTHBOB K 00YYEHHIO;
—(opMupoBaHUE HABBIKOB TTOBEICHHUS B IPUPOJIE, OCO3HAHUS LIEHHOCTH KHUBBIX OOHEKTOB;
—OCO3HaHMUE [IEHHOCTH 3I0POBOTO U O€301MacHOTr0 00pa3a KU3HH;
—(opMupoBaHUE OCHOB SKOJIOTHYECKON KYIbTYPHI.
Memanpeomemmnule pe3yivmamul:
Yuawuecs oonorcuvl ymems:
—TPOBOJUTH IPOCTEUIITNE HAOIIOACHUS, U3MEPEHUS, OTIBITHI;
—CTaBUTh YUEOHYIO 3a/1a4y O] PyKOBOJICTBOM YUHUTEIIs;
—CHCTEeMaTU3UPOBATh U 00001IaTh pa3Hble BUIbI HHPOPMAIUY;
—COCTAaBJIATH TJIaH BBHITIOTHEHUS Y4eOHOI 3a/1a4;
—TPOBOJUTH MPOCTEHIITYIO KJIACCU(UKAIUIO )KUBBIX OPTaHU3MOB TI0 OT/ACIILHBIM I[aPCTBAM;
—MCIIOJIb30BATh JOTOJTHUTEIbHBIC HCTOYHUKU MH(OpPMAIINK 11 BBITIOTHEHHS YIeOHOM 3a1a4H;
—CaMOCTOSITEIFHO TOTOBUTH YCTHOE COOOIIEeHNE Ha 2— 3 MUH.;
—HaxO0JIUTh W UCIIOJIb30BaTh IPUUUHHO - CIICJICTBEHHBIE CBSI3H;
—(opMynupOBaTh U BBIABUTATH TPOCTEHIIINE TUIIOTE3HI,
—BBIJICTISATh B TEKCTE CMBICIIOBBIC YACTH M 03arjaBINBaTh UX, CTABUTH BOIPOCHI K TEKCTY;
—paboTaTh B COOTBETCTBHUHU C TIOCTABICHHOM 3aauei;
—COCTaBIIATh MPOCTOM M CIIOKHBIN IJIaH TEKCTA;
—Y4YacTBOBATh B COBMECTHOM JI€ATEIbHOCTH;
—paboTaTh ¢ TeKCTOM maparpada u ero KOMIIOHEHTAMH;
—Y3HaBaTh U3y4aeMble OOBEKTHI Ha TaOINIIaX, B IPUPOJIE.
IlIpeomemmnnie pe3yromamol 00yuenus
Yuawuecs oonorcnvl 3namo:
—OCHOBHBIE MPU3HAKH KUBOI PUPOIBL;
—YCTPOMCTBO CBETOBOI'O MHUKPOCKOTIA;



—OCHOBHBIE OPTraHOUbI KIETKH;

—OCHOBHbBIE OPraHMYECKHE U MUHEPAJIbHBIE BELIECTBA, BXOIAIINE B COCTAB KIIETKHU;
—BEeyIIHUX €CTECTBOMCHBITATENIEH U UX POJIb B U3yUYEHUU IIPUPOJIBL;

—CYIECTBEHHbIE NMPU3HAKU CTPOEHUS U JKU3HEIESTEIbHOCTH M3Yy4aeMbIX OMOJIOIMYECKHX
00BEKTOB;

—OCHOBHbIE IPU3HAKY NIPEJICTABUTENEH LIAPCTB KUBOW IPUPOIBI;

—OCHOBHBIE cpeJibl 00UTaHUS KHUBBIX OPraHU3MOB;

—IIpUPOIHBIE 30HBI HAILICH MJIaHEThI, UX OOUTaTeNeH;

—IIPEIKOB YEJIOBEKA, UX XapaKTEPHbIC YePThl, 00pa3 KU3HHU;

—OCHOBHBIE 9KOJIOTHYECKHE IPOOIIEMBI, CTOSALINE IIEpe/l COBPEMEHHBIM YEJIOBEYECTBOM;
—IIpaBuJIa IOBEICHUS YEJIOBEKA B ONTACHBIX CUTYALUAX PUPOJHOIO IIPOUCXOKICHUS;
—IIpocTeliIe cCroco0bl OKa3aHHsI IEPBOM MOMOIIY MPHU 0XKOIr'ax, 0OMOPOKEHUHU U JP.
Yuawuecs oondicnvl ymemn:

—O0OBACHATH 3HaUeHUE OMOJIOrMYECKUX 3HAHUH B [IOBCEIHEBHON )KU3HU;
—XapaKTepU30BaTh METObl OMOIOIMUECKUX HCCIIEA0BaHUL;

—paboTaTh C JIynoi U CBETOBBIM MUKPOCKOIIOM;

—Yy3HaBaTh Ha Ta0JIMIIAX U MUKpOIMpENapaTax OCHOBHbIE OPTaHOMIbI KIIETKH;

—OOBSACHATH POJIb OPIraHUYECKUX U MUHEPAJIbHBIX BEIIECTB B KIICTKE;

—Cco0r01aTh IPaBUJIa MOBEIEHUS U Pa0OTHI ¢ MPUOOpPAMH M HHCTPYMEHTAMH B KaOMHETE
OHOJIOT Y,

—ONpeeNsITh NPUHAIIEKHOCT OMOJIOTUYECKUX OOBEKTOB K OJHOMY M3 LIAPCTB >KMBOU
HIPUPOJIBL;

—YyCTaHaBJIUBATh YEPThI CXOJCTBA U Pa3INUUs y IPEICTaBUTENIEH OCHOBHBIX 1[apCTB;
—pa3nn4aTh U3yuyeHHbIC OOBEKTHI B IPUPOJIE, HA TAOINLAX;

—YyCTaHaBJIMBAThH YEPTHI IPUCIIOCOOICHHOCTH OPTaHM3MOB K Cpezie OOUTaHUS;

—O0OBSACHATH POJIb IPEJCTaBUTENEH LApPCTB )KUBOI IPUPOJIBI B )KU3HU UEJIOBEKA;
—CpaBHUBATh Pa3JINYHbIE CPEbl OOUTAHUS;

—XapaKTepu30BaTh YCIOBHS KHU3HH B PAa3IMUHBIX CpeJjaXx OOMTaHuUS;

—CpaBHUBATh YCJIOBHUS OOMTAHUS B PA3JINYHBIX MPUPOJHBIX 30HAX;

—BBISBJIATH YEPThI IPUCIIOCOOICHHOCTH KHUBBIX OPTaHU3MOB K ONPEAETIEHHBIM YCIOBUSAM;
—IIpUBOAUTH IPUMEPHI OOUTATENIEH MOPEI U OKEaHOB;

—HAa0I01aTh 32 )KUBBIMU OpTaHU3MaMH;

—OOBSICHIATh MPUYNHBI HETATUBHOTO BJIMSHUS XO3SHCTBEHHOM NE€ATEIbHOCTH YeJIOBEKa Ha
HPUPOAY;

—OOBSICHITH POJIb PACTEHUH U KUBOTHBIX B KU3HU YEIOBEKA;

—000CHOBBIBATh HEOOXOJUMOCTh MPUHATUS MEp MO OXpaHe KUBOW MPHUPOJIbI; COOITI0IAaTh
IIpaBWJIa IOBEJICHUS B IPUPOJIE;

—pa3nuyaTh Ha XKHUBBIX 00BEKTaX, TAOJUIAX OMAacHbIE IS )KU3HM YeJOBEKa BUJbI pacTeHUH u
KUBOTHBIX;

—BECTH 3/10pOBBIH 00pa3 KU3HU U MPOBOJIUTH OOpHOY ¢ BPEIHBIMU MPUBBIYKAMH CBOUX
TOBapPHUIILIEH.

/KuBoii opranusm

Jluunocmmuuie peynomamol 00yuenusn

—®opMHpOBaHNE OTBETCTBEHHOI'O OTHOLIECHUS K 00YUYEHHUIO;

—hopMupoBaHHe TMO3HABaTEJIbHBIX MHTEPECOB M MOTHBOB, HAIpPaBICHHBIX Ha HW3y4eHHE
MIPOrpaMM;

—pa3BUTHE HABBIKOB 00yUEHUS;

—(opMupoBaHuE COITMAIBHBIX HOPM U HaBBIKOB NIOBE/ICHHUS B KJIacce, IKoJIe, IoMa U Jp.;
—hopMupoBaHue U 100poKenaaTeIbHbIe OTHOILEHHS K MHEHHIO APYToro 4eJ0BeKa;
—(opMupoBaHUE KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOILIEHUU U COTPYJAHHUYECTBE CO
CBEpCTHUKAMHM, YYUTEISIMH, ITOCTOPOHHUMH JIIOJbMHU B Tpolecce yueOHOM, oOIecTBeHHOH U
JPYTOM IEATEIIbHOCTH;
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—OCO3HaHMe LIEHHOCTH 3/I0POBOT0 U OE30MaCHOT0 00pa3a KU3HU;

—OCO3HaHHUEe 3HAUCHUS CEMbH B KH3HU YEJIOBEKA;

—YBaXUTEIbHOE OTHOIICHHUE K CTAPIIUM U MIIQIIIAM TOBAPUIIIAM.

Memanpeomemmnuwie pezyibmamast 00yueHus

VYyaiuecs 10JKHBI yMETh:

—OPraHu30BbIBaTh CBOIO YUEOHYIO JESITeNbHOCTD;

—IUJTAHUPOBATH CBOKO JIEATEIILHOCTH MO/ PYKOBOJCTBOM yUHUTEIS,

—COCTAaBJIATH IJIaH pabOTHI;

—paboTaTh ¢ AOMOJIHUTEITHPHBIMU HCTOYHHKAMH HH()OPMAIIHUH;

—OCYIIECTBIISTh TOUCK JOMOJHUTEIbHON HH(POPMALIUK Ha OYMaXKHBIX U JIEKTPOHHBIX
HOCHTETISIX;

—J1aBaTh OINpEACICHUS;

—paboTaTh ¢ OMOJOTUIECKIMH 0ObEKTAMH;

—Yy4acTBOBaTh B IPYMIIOBOil paboTe (Manas rpymnma, Kjiacc);

—paboTaTh ¢ TeKCTOM maparpada 1 ero KOMIIOHEHTaMH;

—COCTaBJIATH IUIaH OTBETA;

—COCTAaBJIATh BOIIPOCHI K TEKCTY, pa30MBATh €ro Ha OTAENIbHBIE CMBICIIOBBIC YACTH, JIEJIaTh
M10J13ar OJIOBKH;

—Yy3HaBaTh U3y4aeMble OOBEKThI HA TAOIHIIAX;

—OIIEHUBATh CBOI OTBET, CBOIO paboTy, a TaKkKe padoTy OJHOKIACCHUKOB;

Ilpeomemmnuie pezynomameul 00yyenus

Yuawuecs oondichvl 3namo:

—CYyTh OCHOBHBIX MOHSTHI U TEPMUHOB;

—OCHOBHBIC OPTraHOM[IbI KJIETKU, TKAHH PACTCHUN W KUBOTHBIX, OPTaHbl U CHCTEMBI OPTaHOB
pacTeHUii U KUBOTHBIX;

—CTPOCHUE YacTeil 1o0era, OCHOBHBIX OPTaHOB M CHCTEM OPraHOB YKUBOTHBIX, YKa3bIBaTh UX
3HAYEHHUE;

—BJIMSIHAE (PAKTOPOB CPE/bl HA )KHBBIC OPTAHU3MBL;

—XapakTep B3aUMOCBS3eH MeX/1y )KUBBIMH OPraHU3MaMU B IPUPOTHOM COOOIIIECTBE;
—CTPYKTYpY IIPUPOTHOTO COOOIIIECTBA.

Yuawuecs oonocuvt ymems:

—pacro3HaBaTh U TOKa3bIBaTh HAa TAOJHUIIAX OCHOBHBIE OPTAHOW[BI KJIETKH, PACTUTEIbHBIE U
KUBOTHBIE TKAHH, OCHOBHBIE OPTaHbl U CUCTEMbI OPTaHOB PACTEHUI U KUBOTHBIX;
—HCCIIEIOBATh CTPOCHUE OCHOBHBIX OPTaHOB PACTCHUS;

—OMpeeNsITh YePThl Pa3INuUs B CTPOCHUH PACTUTEIHHON U )KHBOTHOU KJIETOK;
—YyCTaHaBJIMBATh B3aMMOCBSI3b MEXK]Iy CTPOCHHEM To0era v ero (PyHKIUsIMU;

—HCCTeIoBaTh CTPOCHUE YacTeil mobdera Ha HATYpalbHBIX OOBEKTAaX, ONMPENENATh UX Ha
Ta0JIHIAX;

—000CHOBBIBaTh BaXHOCTh B3aHMMOCBSI3M BCEX OPraHOB M CHCTEM OPTaHOB JJisi OOecTieueHus
LIETIOCTHOCTU OpraHu3Ma.

—OTMpEENSITh U MOKa3bIBaTh Ha TAOJHIIE OPTaHbl U CUCTEMBI, COCTABJISIONINE OPTAaHU3MBI
pacTeHUIi U KUBOTHBIX;

—OOBSACHATH CYIITHOCTh OCHOBHBIX ITPOIIECCOB KU3HEACSITSIIBHOCTH OPTaHNU3MOB;
—000CHOBBIBATh B3aMMOCBS3b MPOIIECCOB KU3HEACATEILHOCTH MEXTY CO00ii;

—CpaBHUBATH MPOIIECCHI JKU3HEICATETHHOCTH PA3TUYHBIX OPTaHI3MOB;

—HabIr01aTh 32 OMOJIOTHIECKUMH MPOIIECCAMHU, OTTUCHIBATh WX, JIeJaTh BBIBOIBI;
—MHCCIEeI0BAaTh CTPOCHHE OT/IETHHBIX OPTaHOB OPTaHU3MOB;

—UKCUPOBATHh CBOU HAOIOJICHUS B BUJIE PUCYHKOB, CXEM, TaOJIHII,

—C00ITI01aTh TIPaBUJIA TIOBEJCHYS B KaOWHETE OMOJIOTHH.

MHuoroo0pa3ue ;KUBbIX OPraHu3MOB



JIuunocmmuuie pezyromamaol 00yuenus

—Pa3Burtue u popmupoBaHue HHTEPECA K U3YUCHUIO IPUPOIBI;

—pa3BUTHE UHTEIUICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH;

—BOCNHUTaHUE OEPEKHOr0 OTHOIIEHHS K IPUPO/IE, POPMHUPOBAHNE FKOJIOIMYECKOIO CO3HAHMS;
—IIpU3HAHNE BHICOKOH LIEHHOCTH U3HH, 3J0POBbsI CBOETO U APYTHUX JIIOJICH;

—pa3BUTHE MOTUBALMU K ITOJIyYE€HHIO HOBBIX 3HAHWM, JalbHEHIIEMY U3YUEHUIO €CTECTBEHHBIX
HayK.

Memanpeomemmnuie pezyibmamast 00yueHus

Yuawuecs oondicnol ymems:

—J1aBaTh XapaKTEPUCTUKY METOI0B N3y4YEHUSI OMOJIOTHUECKUX OOBEKTOB;

—pa3pabaTbIBaTh IUIaH - KOHCIIEKT TEMBbI, UCIIOJIb3Ys pa3Hble HCTOYHUKU MH(OpMaIuy;
—TOTOBHTH YCTHBIE COOOILEHHS U MUCbMEHHBIE pedepaTsl Ha OCHOBE 00001IIeHNUs HH(OpMAIHN
y4eOHMKA U JTOIOJIHUTEIIbHBIX UICTOYHUKOB;

—BBINOJIHATH JIA0OPAaTOPHBIE PAOOTHI MO PYKOBOJICTBOM YUHUTEIIS;

—CpaBHUBATh NPE/ICTABUTENECH Pa3HbIX I'PYII PACTEHUH, JieNaTh BEIBO/Ibl HA OCHOBE CPAaBHEHMS;
—OIICHHUBATh C ACTETHYECKOM TOYKH 3PEHUS MPEICTABUTENICH PACTUTEIHHOTO MUPA;
—HaXO0AUTh HMH(OPMAIMIO O JKUBBIX OpraHU3Max B HAY4HO - [OMYJIIPHOM JINTEpaType,
aHAJM3UPOBATh U OLICHUBATH €€,

—Ha0I0aTh ¥ OMMCHIBATH PA3JIUYHBIX MIPEICTaBUTEIEH )KUBOTHOI'O MUPA;

—HaXO/IUTh B PA3INYHBIX UCTOYHUKAX HEOOXOAUMYIO HH(POPMAIIHIO O KHUBOTHBIX;
—u130UpaTeNIbHO OTHOCUTHCS K OMOJIOTHYECKOM MHpOpMaLny, coaepxkKalleiics B cpeicTBax
MaccoBOW WH(pOpPMAIIHH;

—CpPaBHUBATh )KUBOTHBIX U3YYEHHBIX TAKCOHOMUYECKUX I'PYIIIT MEXKAY CO00ii;

—BBISBJIATH PU3HAKU CXOJICTBA M PA3JINYMS B CTPOCHHUH, 00pa3e )KU3HU U TIOBEICHUHT
KHUBOTHBIX;

—paboTaTh C JIOMOJHUTEIFHBIMA HCTOYHUKAMH MH(OPMAIIUH, UCIIOIb30BaTh IS ITOMCKA
uHpopManuu Bo3MOXKHOCTH VHTEepHeTA;

—0000111aTh U 1e7aTh BHIBOJIBI 110 U3yUYEHHOMY MaTepHaly;

—IIPEJCTABIATh U3YUECHHBIH MaTepHa, UCIOIb3Ysl BO3SMOXKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHIA.
Ilpeomemmnuvie pesynomamot 00yuenusn

Yuawuecs oondcnol 3namo:

—CTpPOCHHE i OCHOBHBIE MPOIECCHI JKU3HEACATEIIEHOCTH OaKTeprii ¥ TpUOOB;

—pa3HooOpa3ue u pacnpocTpaHeHue oakTepuil u rpudos;

—poJb 6akTepuil ¥ TpOOB B IPUPOE U KU3HU UEIIOBEKa,

—METO/1bl MPOPHUIIAKTUKHN UH(PEKIINOHHBIX 3a00I€BaHUI.

—OCHOBHbBIE TMOHSTHS, OTHOCAIIMECS K CTPOCHHUIO MPOKAPUOTHYECKOH U 3yKapHOTHUYECKOU
KIIETOK;

—OCHOBHbBIE METO/Ibl U3yUEHHsI pacTEeHUI];

—OCHOBHBIE TpPYNIBl PACTeHWH, OCOOCHHOCTH WX CTPOSHHS W  KH3HEICSITEIHHOCTH,
MHOT000pa3ue;

—O0COOCHHOCTH CTPOSHHUSI U )KU3HEACITETbHOCTH JINIITIAWHUKOB;

—poJIb pacTeHH B OMocdepe 1 )KU3HU YeTI0BEKa;

—IIPOUCXOKICHUE PACTCHUI 1 OCHOBHBIE ATAITBI PA3BUTHSI PACTUTEIILHOTO MHpA.

—IIpU3HAKH OPraHU3Ma KaK 11eJIOCTHON CUCTEMBI;

—OCHOBHBIE CBOICTBA )KHBOTHBIX OPTaHU3MOB;

—CXO/ICTBO U PA3JIUUUs MEXKAY PACTUTEIbHBIM U )KUBOTHBIM OpTaHU3MaMH;

—TIIpU3HAKH, OCHOBHBIE CHCTEMaTHUYECKHE TPYMIBl MNPOCTEUIINX, WX 3HAYCHHE B
HKOJIOTUYECKUX CUCTEMAX;

—Tapa3UTUYECKUX  MPOCTEHUIINX, BbI3bIBAEMblE MMM  3a00JI€BaHUS Yy 4YelloBeKa U
COOTBETCTBYIOIIME MEPHI MPO(PHUIAKTHKH.

—COBpPEMEHHBIE IPEICTABICHNUS O BOSHUKHOBEHUH MHOTOKJICTOYHBIX )KUBOTHBIX;

—O0O0UIYI0 XapaKTepUCTUKY Tuna KuieuHononocTHele;



—o01y1o Xapaktepuctuky tumna [lnockue yepBu;

—o0011y10 XapakTepucTuky tuna Kpyrisie uepsu;

—o0u1yto XapakTepucTuky tumna KoapuaTsie uepsu;

—O00I1yI0 XapaKTepUCTUKY TN YNIEHUCTOHOTHE;

—0O0UIYI0 XapaKTePUCTUKY TUTIAa XOPIOBHIC;

—COBpEMEHHbIE NPEICTABICHUSI O BOSHUKHOBEHUH XOPOBBIX KUBOTHBIX;

—OCHOBHBIE HAIIPABJICHUS 3BOJIIOIIUU XOP/IOBbIX;

—O00I1yI0 XapaKTEepUCTUKY HaJIKi1acca PoIObL;

—0O0UIYI0 XapaKTepUCTUKY Kilacca 3eMHOBOHEIC;

—o0011y10 XapakTepucTuKy kiacca [IpecMbikaronuecs;

—0O0UIyI0 XapaKTepUCTUKY kiiacca [ITumpr;

—o00I1yI0 XapaKTEepPUCTUKY Kiacca MileKonmuTaronme.

—IPUMEHSTh OJyYCHHbIC 3HAHUS B IIOBCETHEBHOM JKU3HMU.

Yuawuecs oonocuvl ymems:

—J1aBaTh OOIIYIO0 XapaKTEPUCTUKY OaKTepuil U rpruOoB;

—OOBSICHITH CTPOEHUE TPUOOB U JIUIIANHUKOB;

—PUBOUTD IPUMEPHI PACTIPOCTPAHEHHOCTH IPUOOB U JINIIAWHUKOB,;

—XapaKTepu30BaTh POJIb I'PUOOB U JTUIIAHHUKOB B OMOIICHO3AX;

—OTIpeCISTh HEChEAOOHbIE NUISTIOYHBIE TPUOBI;

—OOBSICHATH POJIb OaKTepuil ¥ rPUOOB B MIPUPOE U KU3HH YEIIOBEKA.

—J1aBaTh OOIIYI0 XapaKTEPUCTUKY PACTUTEIBHOIO IaPCTBA;

—O0OBSACHATH POJIb pacTEHU B Onocdepe;

—/1aBaTh XapaKTEPUCTUKY OCHOBHBIX TPYII PACTCHU;

—OOBSICHATH TPOUCXOXKJACHUE PACTEHUN M OCHOBHBIE 3TAIbl Pa3BUTHUS PACTUTEIBHOTO MHPA;
—XapaKTepU30BaTh PACIPOCTPAHEHNUE PACTEHUH B Pa3IMUHbIX KIIMMAaTHYECKUX 30HaX 3eMJIH;
—TIpEACTaBIATH BOJIIOLUUOHHBIN MYTh Pa3BUTHSI dKUBOTHOTO MHUPA;

—KJIaCCU(UIIMPOBATH KUBOTHBIE OOBEKTHI MO WX MPHHAMICKHOCTH K CHUCTEMATHYECKUM
rpynmnam;

—TMpPUMEHSTh JBOWHBIC Ha3BaHUSA JKUBOTHBIX TIPH TOJTOTOBKE COOOIIECHHM, TOKJIAIO0B,
MpE3EHTALNM;

—OIMpEeaeNsITh  CUCTEMATHYECKYI0 TPUHAJICKHOCTh JKUBOTHBIX K TOM WJIM  HWHOU
TaKCOHOMMYECKOU TPYIIIE;

—HabJII0/1aTh 3a MOBEIEHUEM KUBOTHBIX B IPUPOJIE;

—OOBSICHITh B3aUMOCBSI3b CTPOEHUS U (DYHKIIUI OPTaHOB U UX CHCTEM, 00pa3a >KM3HU U Cpebl
00UTaHUS )KUBOTHBIX;

—TOHUMAaTh B3aUMOCBSI3H, CIIO)KUBUIMECS B MPUPOJIE, U UX 3HAYCHUE JJIS1 DKOJIOTMUYECKUX
CHUCTEM,;

—BBIJICNIATh KUBOTHBIX, 3aHECEHHBIX B KpacHyro KHUTY, U cOCOOCTBOBAaTh COXPAHEHUIO HX
YUCJIICHHOCTHU U MECT OOWTaHWS;

—OKa3bIBaTh MEPBYIO0 MEIULIMHCKYIO TOMOIIb IPU YKYCaxX OMACHBIX WU SJOBUTHIX KUBOTHBIX;
—MCII0NIb30BaTh Mephl NPOPUITAKTHKY MMapa3uTapHbIX 3a00JI€BaHU;

—OOBSICHIATh 3HAYEHHE 300JIOTMYECKHUX 3HAHUM [UIsi COXpaHeHMs] »KU3HM Ha IIJIaHEeTe,
pa3BeACHUS PEIKMX U OXPAHIEMbIX )KMBOTHBIX, BBIBEJICHUSI HOBBIX MTOPO/I ) KUBOTHBIX;
—HCIOJIb30BaTh 3HAHUS B TTOBCEIHEBHOMN KU3HU.

Yenosek

JIuunocmmuule pezynomamot 00yuenusn

—®opMUpOBaHUE OTBETCTBEHHOTO OTHOIIEHUS K YUCHHIO, TPYAY;

—(opMupoBaHuE 11ETOCTHOTO MUPOBO33PEHHUS;

—(opMupoBaHUE OCO3HAHHOCTHU M YBAKHUTEIHFHOTO OTHOIIEHHS K KOJUIETaM, JPYTUM JTIOSIM;
—bhopMHUpOBaHNE KOMMYHUKATHBHON KOMITETCHIIUU B OOIIEHUH C KOJUIETAMU;
—(opMupoBaHUE OCHOB YKOJIOTHYECKON KYIbTYPHI.

Memanpeomemmnuie pezyibmamast 00y4ueHus



Yuawuecs oonorcuvl ymems:

—IIJITAHUPOBATh COOCTBEHHYIO YYEOHYIO NESATEIBHOCTh KAaK CaMOCTOSITENIbHO, TaK U MOJ
PYKOBOJICTBOM YYHTEJIS;

—Yy4acTBOBaTh B COBMECTHOM J1eATEIbHOCTH (paboTa B MajbIX IPYyIIax);

—paboTaTh B COOTBETCTBHUHU C TIOCTABICHHOM 3a/1auei, MIaHOM;

—BBIJICNIATH TJIABHBIE U CYLIECTBEHHbIE IPU3HAKH MTOHSITHIA;

—COCTaBJIATh ONKCaHHE OOHEKTOB,;

—COCTAaBJIATD [IPOCTHIE U CIIOKHBIE IJIAHBI TEKCTA;

—OCYIIECTBIISITh MOUCK ¥ 0TOOP MH(DOPMAIIMH B JOTIOJIHUTEIBHBIX HCTOUHUKAX;
—BBISBIISITH IPUYUHHO - CJIE/ICTBEHHBIE CBS3H,

—paboTaTh CO BCEMU KOMIIOHEHTAaMH TEKCTa;

—OILIEHUBATh CBOIO pabOTy U JI€ATEIbHOCTh OJJTHOKIIACCHUKOB.

Ilpeomemmbnie pe3yromamol 00yueHus

Yuawuecs oonorcnvl 3namo:

—OHOJIOTUYECKUE U COIHANIbHBIE (DAaKTOPBI aHTPOIIOTeHE3a;

—OCHOBHBIE 3TaIlbl IBOJIIOLIMY YEJIOBEKA;

—OCHOBHBIE UEPTHI pac 4YeJIOBeKa.

—BKJIaJ] OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE 3HAHUN 00 OpraHu3Me 4eJI0BEKa;
—OCHOBHBIE IPU3HAKH OpraHN3Ma YeIoBeKa.

—pOJIb PETYISATOPHBIX CHCTEM;

—MEXaHU3M JICHCTBHSI TOPMOHOB;

—YaCTH CKelleTa YeIOBeKa;

—XUMHYECKHI COCTaB U CTPOCHUE KOCTEH;

—OCHOBHBIE CKEJIETHBIE MBIIIIIBI YEIOBEKa,

—TIIpU3HAKY BHYTPEHHEH Cpe/Ibl OpraHnu3Ma;

—TIpU3HAKH UMMYHHTETA;

—CYIIHOCTh TIPUBUBOK U UX 3HAYCHUE,

—CYIIECTBEHHBIE TPU3HAKH TPAHCIIOPTA BEIIECTB B OPraHU3ME.

—OpraHsbl JbIXaHUs, UX CTPOCHUE U (PYHKIIHH;

—TUTHCHUYECKUE MEPBI U MEPhI MPO(MIIAKTUKY JIETOYHBIX 3a00JICBaHNUI;

—OpraHbl MUIIEBAPUTEITHHON CHCTEMBI;

—TUTHCHUYECKUE MEpPhl U MEphl MPOQIIAKTHKN HAPYIICHUS PaOOThI MHIIEBAPUTEIHLHOM
CUCTEMBI;

—OpraHbl MOYEBBIICITUTEIIEHON CHCTEMEI,

—Mepbl TPOGUTAKTUKH 3a00JIeBaHUN MOUYEBBIICTUTENEHON CHUCTEMBI;

—O0CO0EHHOCTH IJIACTUYECKOTO U IHEPTeTUUECKOTO OOMEHA B OpraHU3Me YEJI0BEKa;
—pOJib BUTAMUHOB;

—CTpOEHNE U PYHKIIUU KOXKH;

— T TUTHEHUYECKHE TPEOOBaHUS MO YXOAY 3a KOXKell, HOTTSMHU, BOJIOCAaMH, 00YBBIO U 01K I0H;
—CTpOEHHE U (PYHKIIMK OPTaHOB MOJIOBOW CUCTEMBI YETIOBEKA;

—OCHOBHBIE 3Tallbl BHYTPUYTPOOHOTO U BO3PACTHOTO Pa3BUTHS YEIIOBEKA;
—0CO00EHHOCTH BbICIIIEH HEPBHOM EATEIBHOCTH YEIIOBEKA;

—3Ha4YeHUe CHa, ero ¢asbl;

—TIIpUEMBI PAIMOHATBHON OpPraHu3aluy TPY/1a U OTAbIXA,

—OTpHUIIATEIHHOE BIMSIHIE BPEIHBIX TPUBBIYCK.

Yuawuecs oonorcuvl ymems:

—Yy3HaBaTb OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJIETOK, TKaHel Ha Tabmumax u
MUKpOTIperaparax;

—YCTaHaBIMUBATh U OOBSACHATH B3aUMOCBSI3h MEXKIY CTPOCHHEM U (DYHKIUSMHU KIETOK TKAHEH,
OpPTaHOB U UX CHUCTEM.

—BBISBIISATE CYIIECTBEHHBIE MPU3HAKK CTPOCHUS ¥ (DYHKIIMOHUPOBAHUS OPTaHOB YYBCTB;
—Co0II01aTh MEPBI TPOPUITAKTUKH 3a00JI€BaHU OPTaHOB YYBCTB;



—pacrno3HaBaTh YaCTH CKeJleTa Ha HarJISAHBIX TOCOOUSX;

—HAaxO0JIUTh Ha HATJISHBIX TOCOOUSX OCHOBHBIE MBIIIIIIBI;

—O0Ka3bIBaTh MEPBYIO JOBpadeOHYIO TIOMOIIIb MPH IEPEIoMax;

—CpaBHUBATh MEX]y cO00# cTpoeHHEe U (PYHKIIMH KIETOK KPOBU;

—OOBSICHITh MEXaHU3MbI CBEPTHIBAHUS U ITEPEIIMBAHUS KPOBH;

—pa3nuy4aTh U OMUCKHIBATH OPraHbl KPOBEHOCHOM U IMM(ATUYECKOM CUCTEM;

—MU3MEPSATH MYJIbC U KPOBSIHOE JABJICHHUE;

—OKa3bIBaTh MEPBYIO JOBpadeOHYIO TOMOIIIb ITPH KPOBOTCUEHUSIX;

—BBISABIISATh CYIIECTBEHHBIC MPHU3HAKUA JBIXaTCIbHONM CHCTEMBI, MPOLECCHl JIbIXaHUS U
razoo0OMeHa;

—OKa3bIBaTh MEPBYIO JOBPAYEOHYIO MOMOIIb MPH CIIACEHUH YTOIMAIOIIETO U OTPABJICHUU
YrapHBIM ra3oM;

—XapaKTepru30BaTh MUIIEBAPEHHUE B PA3HBIX OT/EaX MUIIEBAPUTEIHLHON CUCTEMBI;
—OOBSICHIATh MEXaHU3M TEPMOPETYIISILINH;

—BBISBJISTH CYIIECTBEHHBIC TPU3HAKK 0OMEHA BEILIECTB U MPEBPAIICHHS YHEPTUH;

—OKa3bIBaTh MEPBYIO MOMOIIb MPU TOBPEKACHUAX KOKHU, TEIIOBBIX U COIHEYHBIX yAapax;
—BBIJICNIAT CYIECTBEHHBIC MIPU3HAKU IICUXUKU YETIOBCKA,;

—XapaKTepU30BaTh TUIIBI HEPBHOM CHCTEMBI;

—C00JTI01aTh HOPMBI JIMYHOU TUTUEHBI U TIPODUIIAKTHKY 3a00JICBaHHIA,

—OKa3bIBaTh MEPBYIO JOBPAYEOHYIO IIOMOIIIb.

O0mme 3aKOHOMEPHOCTH

Jluunocmmuule pezynomamot 00yuenusn

—®opMUpPOBaHHE YYyBCTBA POCCUHCKOMN I'pa)KTaHCKOW MJIEHTUYHOCTH: MATPUOTHU3MA, JIIOOBH U
yBakeHus k OTedecTBy, 4yBCTBA TOPAOCTH 3a CBOIO Poauny;

—OCO3HaHHUE YYaIUMUCS OTBETCTBEHHOCTH U Jloira nepen PonuHoii;

—OTBETCTBEHHOE OTHOIICHHE K 00yUEHHUI0, TOTOBHOCTh U CITOCOOHOCTH K CaMOOOPa30BaHHUIO;
—(opMupoBaHUEe MOTHBALIMK K OOYYEHHIO U MO3HAHUIO, OCO3HAHHOMY BBIOOpY Oymyiein
npodeccuu;

—CIOCOOHOCTh YYaIlIUXCS CTPOUTH AANBHEHIIYI0 WHANBUAYAIbHYIO TPACKTOPHIO 00pa30BaHUS
Ha 0a3e OpUeHTalNK B MUpE Tpodeccuii U mpodhecCuoHaTbHbBIX MPEANOYTECHUIM;
—(opMupoBaHue 1IETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU W OOIIECTBEHHOU MTPAKTUKH;

—COoOI0/IeHUe U TMpoMaraHia y4yalyuMHUCs MPaBWII MOBEACHUS B MPUPOJE, UX y4acTHE B
MIPUPOIOOXPAHHOM JIEATETLHOCTH;

—YyMEHUE PEalln30BhIBATh TEOPETUUECKUE TIO3HAHUS HA MPAKTUKE;

—OCO3HAHUE 3HAYCHHUS 0O0pa30BaHUS VISl TOBCEAHEBHOM KU3HU W OCO3HAHHBIM BHIOOD
npodeccuu yuanmmucs;

—CMOCOOHOCTh YYaIINXCs MPOBOUTH pabOTy Haa OMMOKAMU /IJisi BHECEHUS KOPPEKTUB B
yCBanBaeMble 3HAHUS;

—TMpU3HAHNE YYAIIMMUCS TpaBa KaKIOTO YEIOBEKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE
MHEHHUE;

—TOTOBHOCTH yYAIMXCS K CAMOCTOSITEIIbHBIM TIOCTYITKAM U aKTHBHBIM JICHCTBUSAM Ha
MIPUPOTOOXPAHUTETHHOM TOTIPHIIIE;

—YyMEHHE aprYMEHTHPOBAHHO U 0OOCHOBAaHHO OTCTaMBAaTh CBOIO TOUKY 3PCHHS;

—KpPUTUYHOE OTHOIICHHE K CBOMM MOCTYIKaM, OCO3HAHUE OTBETCTBEHHOCTH 32 UX PE3yJIbTaThI;
—OCO3HAHHOE, YBOKHUTEILHOE U TIOOpOKEIaTeIbHOE OTHOIIEHNE K JPYTOMY YEJIOBEKY, €T0
MHEHHIO, MUPOBO33PEHUIO, KYIbTYPE;

—OCO3HAaHUE BAXKHOCTH (OPMHUPOBAHMS DKOJOTUUECKOW KYJIbTYpbl Ha OCHOBE MPU3HAHUSI
[IEHHOCTH XH3HU BO BCEX €€ MPOSBICHUSAX M HEOOXOIMMOCTH OTBETCTBEHHOIO, OEpPEKHOTO
OTHOIIIEHUSA K OKPY>KaroLIEn Cpee;

—YyMEHHUE CIyIIaTh W CIBIIATh JAPYroe MHEHHE, BECTH AUCKYCCHIO, YMEHHUE OIepHUpOBaTh
(bakTaMu, Kak JUIsl JOKa3aTeNbCTBA, TaK U JIJISl ONIPOBEPIKEHUSI CYIIECTBYIOLIETO MHEHHUS.
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MeTanpeaMeTHbIe pe3yJbTAThl 00yUeHHUsI

Yuawuecs oondicnol ymemn:

—COCTaBJIATh CXEMbI ¥ TAOJIUIIBI IJIs1 UHTETPALIMH MTOJTyYCHHBIX 3HAHUH;

—000011aTh U J1eJ1aTh BBIBOJIBI IO U3yUYEHHOMY MaTepHay;

—COCTaBJIAITh KOHCIIEKT Maparpada yueOHUKa 10 W/WIH TOCTIe U3yUeHHs MaTepualia Ha ypoKe;
—pa3pabaTbIBaTh IUIaH - KOHCIIEKT TEMBbI, UCIIOJIb3Ys pa3Hble HCTOYHUKU MH(OpMaIuy;
—paboTaTh C IOMOJHUTEILHBIMU UCTOYHUKAMHU MH()OPMAIIMKM U MCIOIb30BaTh UX Ui MOUCKA
HE00X0IMMOTro MaTepuaa;

—TOTOBHUTH YCTHBIE COOOIICHUSI U MUChMEHHbIE pedepaThl Ha OCHOBE 0000IICHUs MaTepuana
y4eOHMKA U IOMOJIHUTEIIbHON JIUTEPaTyphl;

—TII0JIb30BAThCS IOMCKOBBIMU cUCTeMaMu MIHTepHeTa.

—IIPECTABIATh U3YUEHHBIH MaTepHall, UCIOJIb3Ysl BO3SMOXKHOCTH KOMIIbIOTEPHBIX TEXHOJIOTHHA;
—OOBSCHITH PUCYHKH U CXEMBI, IIPEJICTABICHHBIE B yUCOHUKE;

—CaMOCTOSTEJIBHO COCTABJIATh CXEMbl IIPOLIECCOB, MPOTEKAOIIMX B KJIETKE, U «IIPUBSI3bIBATHY
OTJeJIbHBIE UX 3TaIbl K Pa3JIMUHbIM KJIETOUHBIM CTPYKTYpaM;

—HWJUTIOCTPUPOBATH OTBET MPOCTEHIIIMMHU CXeMaMHU M PUCYHKaMH;

—paboTaTh ¢ MMKPOCKOIIOM M T'OTOBHTh IHpOCTEHIINE mpenapaTsl A MUKPOCKOIHNYECKOTO
UCCIIC/IOBAHHS;

—/1aBaTh XapaKTEPUCTUKY FeHETUYECKUX METOI0B U3yUeHHs OMOIOINYECKUX 00bEKTOB;
IIpeomemmnuie pesynvmamot 00yueHus

Yuawuecs oondicnol 3namo:

—MAaKpOJIEMEHTBI, MHUKPOJIIEMEHTHI, WX BKJIaJ B 00pa3oBaHWE HEOPraHUYECKHX H
OpPraHUYECKUX MOJIEKYJI JKMBOI'O BEILIECTBA;

—XHMHYECKHE CBOWCTBA U OMOJIOTUIECKYIO POIIb BOIBI;

—POJib KATHOHOB U AHMOHOB B 00ECIIEYEHNH MPOLIECCOB XKU3HEEATEIbHOCTH;

—YPOBHH CTPYKTYPHOI OpraHn3aliui OEIIKOBBIX MOJICKYJT;

—IIPUHLUIBI CTPYKTYpPHON OpraHu3anuu U GyHKIUHU YIIIE€BOIOB;

—IIPUHIUTIBI CTPYKTYPHOU OpTaHU3aIiH U (PYHKIHH KHUPOB;

—CTpYyKTYypY HykiaenHoBbIX kucioT (JJHK u PHK);

—OTHCHIBAaTh 0OMEH BEUIECTB U MPEBPAIICHUE YHEPTHH B KIETKE;

—IIPUBOAMUTH NOJPOOHYIO CXeMy Ipoliecca OnoCHHTEe3a OENKOB;

—OTIpe/ICTICHNUS TIOHATHIA: «ITPOKAPHOTHD), «IYKAPHOTHD»,«XPOMOCOMBD», KKAPHOTHUID), KMHUTO3;
—CTpOEHHE MPOKAPUOTUIECKOH KIIETKU;

—CTpOEHUE NPOKAPHOT (OaKTEPUH U CUHE-3eJIEHBIE BOAOPOCIH (IUaHOOAKTEPHH));

—CTpPOEHHE 3YKaPUOTUUYECKON KIIETKH;

—MHOT000pa3ue 3yKapuoT;

—O0COOEHHOCTH CTPOEHUSI PACTUTENILHON M dKUBOTHON KJIETOK;

—TJIaBHBIC YaCTH KIICTKH;

—OpraHOM/Ibl HUTOIUIA3Mbl, BKIIIOUECHUS;

—CTa/IMi MUTOTUYECKOTO IMKJIA U COOBITHS, TPOUCXOISIINE B KIIETKE HA KAXKIOW U3 HUX;
—TI0JIO’KEHHSI KIIETOYHOM TEOPHH CTPOECHUSI OPraHU3MOB;

—OHMOJIOrMYECKHI CMBICIT MUTO32;

—MHoroo6pasue (popm Oecrosioro pa3MHOKEHHUS U TPYIIbl OPTraHU3MOB, JUIsI KOTOPBIX OHU
XapaKTepHBI;

—CYITHOCTH MOJIOBOTO Pa3MHOKEHUS U €T0 OMOJIOTUIECKOE 3HAYCHHE;

—IIpOLIECC TaMETOreHe3a;

—Meii03 1 ero GMONIOTHYecKOe 3HAUYCHHE;

—CYITHOCTH OTUIOIOTBOPEHUS;

—OTIpeieJICHNE TOHATHS KOHTOTEHE3;

—TIEPUOAN3AIIUIO HHIUBHIyaJIbHOTO PAa3BUTHS;

—3Tarnbl SMOPHUOHAIBHOTO PA3BUTHUSA (IpOOICHHE, TaCTPYJIALMS, OPTaHOTEHE3);



—(OopMBI TOCTAIMOPUOHAIBHOTO NIEPUOAA PAa3BUTHSA: HEMPSIMOE Pa3BUTHUE, PA3BUTHE IMOJHBIM U

HETOJIHBIM [IPEBPAILICHUEM;

—TpsSIMOE Pa3BUTHE;

—oOwnorenetTndeckuii 3akon J. ['exkenst u @. Mrosuiepa;

—OIIPEJICIICHHUS] OCHOBHBIX T€HETUYECKUX MOHSITHIA;

—CYIIHOCTh THOPUOIOTHYECKOTO METO/Ia U3yUEHUs HACIeACTBEHHOCTH;
—3aKoHbBI MeHiens;

—3aKkoH MopraHna.

—BU/JIbl U3MEHYUBOCTH U PA3IUYUS MEXKIY HUMU;

—METO/IbI CEJIEKIUH;

—CMBICI ¥ 3HaYEHUE SIBJICHUA FeTepO3Kca U MOJTHUILIOUINH;

—YPOBHU OpraHu3alivin JKUBOU MaT€prui U HAYUYHBIC JUCHUIINIMHBI, 3aHUMAIOIUECA U3YYCHUEM

IIPOLIECCOB JKU3HEACATENBHOCTH HA KAKJIOM U3 HUX;
—XUMHUYECKUI COCTAB JKUBBIX OPraHU3MOB;
—pOJIb XUMHUYECKUX 3JIEMEHTOB B 00pa30BaHUU OPTaHUYECKUX MOJIEKYT;

—CBOWCTBA JKUBBIX CUCTEM U OTIHYHE UX HpOfIBJ’IeHI/Iﬁ OT CXOAHBIX IIPOLECCOB, IMMPOUCXOIAINX

B HEX)KUBOM MIPUPOJE;
—I1apcTBa )KUBOU MPUPOJIbI, CHCTEMATHUKY U MPEACTABUTENEH pa3HbIX TAKCOHOB;

—IIPEACTABIICHUS €CTECTBOUCIIBITATENIECH TOAAPBUHOBCKOM AIIOXHU O CYUIHOCTH KUBOW MPUPOBI;

—B3I'JIA bl K. Jlunues Ha CUCTCMY KHMBOI'O MHpPaA;

—OCHOBHBIE T10J105KeHUs 3BoIoLnOHHON Teopun K. b. Jlamapka, €€ mo3uTUBHBIE U OLIMOOYHBIE

4epThl;
—yuenue Y. JlapBuHa 00 HCKyCCTBEHHOM 0TOODE;

—yuenue Y. JlapBuHa 0 ecTeCTBEHHOM 0TOOpE;

—TUIIbI IOKPOBUTEILCTBEHHON OKPACKU U UX 3HaYEHME I BbDKUBAHMUS,

—O0OBSACHATh OTHOCUTENIBbHBIN XapaKkTep MPUCIIOCOOIEHHI;

—O0COOEHHOCTH MPUCITOCOOUTETHLHOTO IMTOBEICHNUS,

—3Ha4yeHue 3a00ThI O MOTOMCTBE JJIs1 BBKMBAHUS;

—OINpeeNeHUs] TOHATHHN «BUI» U «IOMYJISILHASDY;

—CYIIHOCTh N'€HETUYECKHUX IIPOLECCOB B MOIYJISILMIX;

—opMbI BUI000pa30BaHNs,

—TJIaBHbIE HAIIPABJICHUS YBOJIIOLIUH: OMOJIOrMUYECKHI porpecc 1 OMOI0rHYecKHid perpecc;
—OCHOBHbIE 3aKOHOMEPHOCTH 3BOJIIOLMU: IUBEPIeHIINIO0, KOHBEPIEHIUIO U Mapajliesiu3M;
—Ppe3yNbTaThl HBOJIIOLINH;

—Teoputo akageMuka A. M. OnapuHa o MpOUCXO0XKACHUN KU3HU Ha 3emIie.

Yuawuecs oondcnol ymems:

—OOBSICHITH IPUHLINII JEHCTBUS (PEPMEHTOB;

—XapaKkTepu3oBaTh (QPyHKIMH OEIIKOB;

—OTMEeYaTh YIHEPreTUYECKYIO POJIb YITIEBOIOB U IJIACTHUECKYIO (QYHKIUIO )KUPOB;
—XapaKTepu30BaTh METa0OIU3M IPOKAPUOT;

—OINUCHIBATh TEHETUYECKUH anmapaT OaKTepHii;

—OIMUCHIBATD MTPOLECCHI CIOPOOOPA30BaHUS U Pa3MHOKEHHUS [IPOKAPHUOT;

—OOBSCHIATH MECTO U POJIb IPOKAPUOT B OUOIIEHO3aX;

—XapaKTepu3oBaTh  (QPYHKIMM OPraHOWAOB  IUTOIUIa3Mbl, 3HAUYE€HHE  BKJIIOYEHHH
KHU3HEIEITEIbHOCTH KIIETKU;

—OIMUCHIBATh CTPOEHUE U (HYHKIIUU XPOMOCOM;

—XapaKTepu30BaTh OMOIOTHYECKOe 3HaUCHHE OECIIONIOro Pa3MHOKEHUS;

—OOBSICHSTH ITPOLIECC MeH03a, MPUBOASIINN K 00pa30BaHUIO FarIONIHBIX TAMET;
—OMMCHIBATh MPOIIECCHI, MPOTEKAIOLINE TPU APOOICHUH, TACTPYJIALUU U OPTaHOTeHE3E;
—XapaKkTepu30oBaTh (OPMbI MOCTIMOPHOHATBHOTO PA3BUTHS;

—pa3nu4ath COOBITHS, CONMPOBOKIAIONINE PAa3BUTHE OPTaHU3Ma MPH MOJTHOM M HEMOJIHOM
IIPEBpAILECHHH;
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—OOBSACHATH OMOJIOTHIECKUN CMBICI Pa3BUTHS C METaMOP(O30M;

—XapaKTeprU30BaTh ITAIbI OHTOT€HE3a IPU IPSIMOM OCTAIMOPHUOHAIEHOM Pa3BUTHUU;
—MHCIO0JIB30BAaTh IPH PEIICHUH 3a/1a4 T€HETUYECKYI0 CUMBOJIHKY;

—COCTaBJIATh T€HOTUIIBI OPTaHU3MOB U 3aIIUChIBaTh UX FaMETHI;

—CTpPOUTh CXEMbl CKPELIMBAaHUS IIPU HE3aBUCUMOM M CLEIJICHHOM HAacJI€[JOBAHUH,
HacJeA0BaHUH, CLIETUICHHOM C ITOJIOM;

—CYIIHOCTh T'€HETUUECKOI0 ONPEAEIEHUS 110J1a Y pACTEHUM U )KMBOTHBIX;

—XapaKTepru30BaTh FTEHOTUII KaK CUCTEMY B3aMMOJICUCTBYIOIIMX F€HOB OPraHU3Ma;
—COCTaBJIATH IIPOCTEMIINE POJOCIOBHBIEC U PEIIATh TEHETUYECKUE 3a/1a4U;

—pacrno3HaBaTh MyTallHOHHYIO U KOMOMHATUBHYIO H3MEHYUBOCTH;

—OOBSACHIATh MEXaHU3MBI Tepelayl IPU3HAKOB U CBOMCTB M3 MOKOJICHUS B IOKOJICHUE U
BO3HHUKHOBEHHE OTIUYUNA OT POJUTENIBCKUX (DOPM y TOTOMKOB;

—/1aBaTh OINPEIECICHUS YPOBHEH OpraHU3allUd JKUBOLO M XAapPaKTEPU30BaTh IPOLIECCHI
KU3ZHEIEATEIIbHOCTH Ha KaXJI0M U3 HUX;

—XapaKTepU30BaTh CBOMCTBA )KUBBIX CUCTEM;

—OOBSICHSTD, KaK MPOSBIISAIOTCS CBOICTBA JKUBOTO HA KaXKIOM U3 YPOBHEH OpraHu3aluu;
—TIpUBOUTh  KPAaTKYIH0  XapaKTEpPUCTUKY HCKYCCTBEHHOM UM  €CTECTBEHHOW  CHUCTEM
KJIacCU(UKALIUU KUBBIX OPraHU3MOB;

—OOBSCHSTD, IOYEMY OPTaHU3MBI OTHOCST K Pa3HBIM CUCTEMATHUECKUM T'PYIIIIaM;

—OIIeHUBATh 3HaUeHue 3BoonrnoHHon Teopun XK. b. Jlamapka juist pa3Butust OMOIOTHH;
—XapaKTepru30BaTh NPEIIOCHIIKM BOSHUKHOBEHHSI dBOIOLMOHHON Teopun Y. /lapBuHa;
—/1aBaTh ONPEACIICHUS IOHATUHN «BUI» U IIOMYJISLUS»;

—XapaKTepU30BaTh NPUYMHBI OOPHOBI 3a CYIIECTBOBAHUE;

—OMpenesITh 3HaYeHHEe BHYTPUBUIOBOM, MEXKBUAOBON OOpHOBI 32 CyIIECTBOBaHKHE U OOPHOBI C
abnoTnyeckuMH (HaKTOpaMH CPEJIbL;

—J1aBaTh OLIEHKY €CTECTBEHHOT0 0TOOpa Kak pe3yibTaTra O0phObI 3a CYIIIECTBOBAHUE.
—TIPUBOANUTD MPUMEPHI MPUCIIOCOOUTENHLHOTO CTPOCHUSI TeJa, TOKPOBUTEIBCTBEHHON OKpPacKH
IIOKPOBOB U TIOBEJICHUS JKUBBIX OPTaHU3MOB;

—OOBSICHITh IPUUMHBI pa3esieHus] BUAOB, 3aHUMAIOLINX OOLIMPHBIN apeasl oOuTaHus, Ha
MOy JISALUY;

—XapaKTepU30BaTh MPOILECC FIKOJIOTMUECKOTO U reorpaduueckoro B1U1000pa3oBaHms;
—OIICHUBaTh CKOPOCTh BHUA000pa30BaHMs B Pa3IMYHBIX CHCTEMAaTUYECKMX KaTeropHsix
KUBOTHBIX, PACTEHUN 1 MUKPOOPIaHU3MOB;

—XapakTepu3oBaTb  MyTH  JOCTHXKEHHs  OMOJOTMYECKOro  mporpecca:  apoMopdos,
UIM0aJaNTalMIo0 U OOIIYIO JIereHepaluio;

—IIpUBOANTH IPUMEPBI TOMOJIOTUYHBIX M aHAJIOTMYHBIX OPTaHOB;

—XapaKTepru30BaTh XUMHUUYECKUH, TPEAOUOTOTUIECKUM, OMOJIOTHYECKUNA U COIUATBHBIN ATaIbI
Pa3BUTHS KUBOM MaTEPUH.
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0a30BbIH YPOBEHb Pe3yJibTaTOB

NOBBIIIEHHBIH YPOBEHb Pe3yJIbTATOB

Kusrie
OpraHU3MBbl

BrinyckHUK HAyYHTCH:

- XapaKkTepu30BaTh OCOOCHHOCTH
CTpOCHHS u IPOLIECCOB
KHU3HEJCATEIIbHOCTH
OMOJIOTUYECKHUX 00BEKTOB
(keToK, OpraHU3MOB), ux
MIPAKTUYECKYIO0 3HAYUMOCTb;

- MIPUMCHSITh METOIbI
OMOJIOTMYECKOH  HAyKH  JUId
M3YYCHHSI KIIETOK M OPTraHU3MOB:
NpOBOJIUTH  HAOMIOZCHUSA 32
KUBBIMH OpPraHU3MaMH, CTaBUTh
HECJIOKHbIC OMOJIOTUYECKHE
AKCIIEPUMEHTHI U OOBSCHATh HX
pe3yJIbTaTHI, OTIHCHIBATH
OMOJIOTHUECKHE  OOBEKTHI U
MIPOIIECCHI;

- HCIIOJIb30BaTh COCTABIIAIOIINE
HCCIIEI0BATENBCKOM 51
MPOCKTHON  JICATEIBLHOCTH  TIO
M3YYCHHUIO JKUBBIX OPraHu3MOB
(npuBOAUTH JI0Ka3aTelIbCTBa,
KJIacCCU(PUIIUPOBaTh, CPAaBHUBATH,
BBISIBJISITH B3aUMOCBSI3H);

- OPHCHTHUPOBATHCS B CHCTEME

MO3HABATEIHHBIX [IEHHOCTEH:
OlICHMBAaTh  HMH(pOpPMALMIO O
KHUBBIX OopraHu3max,
MOJIy4aeMY0 u3 pa3HbIX
HWCTOYHUKOB; TOCJIeICTBHS
NEeATEIbHOCTH YeloBeKa B
MIpUpPO/IE.

BBIHyCKHI/IK MOJIYYUT BO3MOKHOCTH

HAYYHTHCS:

- coOmomaTe mpaBwia pabOTHl B
KaOuHeTe OuoJ0ruy, c
OMOJIOTUYECKUMU npubopamu "
WHCTPYMEHTAMH;

- WCHOJB30BaTh MPHEMBI OKa3aHUs

[IEPBOM IIOMOIIM IPU  OTPABICHUHU

SJIOBUTBIMA ~ IpUOaMH,  SIOBUTHIMU
pacTCHUAMU, YKycCax JKHUBOTHBIX,
paboThl C OMpEeIUTEIIMU PACTCHUM;
BBIPAIIMBAHUSI u Pa3MHOMKCHUS
KYJbTYpPHBIX  PAacTeHUH, JAOMAIIHUX
JKHUBOTHBIX;

- BBIJIEIIATH ACTETUYECKUE JOCTOMHCTBA
00BEKTOB KMBOW IIPHUPO/IBI;

- OCO3HAHHO COOJIIOAATh OCHOBHEIC
HPUHIIMIIBI U TPaBWJIa OTHOLICHUS K
JKABOU ITPUPOJE;

- OpUEHTUPOBAThCS B  CHCTEME
MOpaJbHBIX HOPM M IIEHHOCTEH II0
OTHOIIEHHIO K OOBEKTAaM  IKUBOM
IPUPOIBI (mpu3HaHUE BBICOKOM
[IEHHOCTH JKM3HM BO  Bcex eé
MPOSIBIICHUSX, 9KOJIOTHYECKOE
CO3HaHUE, YMOIMOHAILHO-IIEHHOCTHOE
OTHOIIEHHE K  OOBEKTaM  KUBOM
IPUPOJIbI);

- HAXOJUTh MH(DOPMAITUIO O PACTCHUSIX
W JKMBOTHBIX B HAYYHO-TIOMYJISIPHON
JauTeparype, OMOJIOTHYECKUX CIIOBAPSIX
U CIPaBOYHUKAX,  AaHAJM3UPOBATh,
OIICHUBATh €€ W MEePEBOJUTh M3 OIHOMN
(bopMBI B IPYTYIO;

- BBIOMpATH IEJNIEBBIE M CMBICIOBBIE
YCTaHOBKH B CBOUX JCHCTBHUAX W
MOCTYIMKAaX MO OTHONICHHIO K >XHBOU

MIPUPOJIE.

YenoBek u
3I0POBBE

€ro

BbINyCKHUK HAYYHTCH:

- XapaKTepH30BaTh OCOOEHHOCTH
CTPOCHUS u IPOIIECCOB
KHU3HEIEATSIbHOCTH OpraHu3Ma
YeJloBeKa, WX TMPaKTHUECKYIO
3HaYMMOCTb;

- MPUMEHSTh METO/IbI
OMOJOTMYECKOW  HayKh  IpH
M3YyYEHUH OpraHu3Ma 4YeJoBeKa:
MPOBOAUTH  HAOMIOAEHUS 34
COCTOSIHHEM COOCTBEHHOTO
OpraHu3Ma, M3MEpEeHHs, CTaBUTh

BBINyCKHUK MOJYYHT BO3MOMKHOCTH
HAYYHUThCH:

- WCIIOJIB30BaTh Ha IMPAKTUKE MPHUEMBI
OKa3aHus IIepBOM  MOMOLIU  IIpHU
MPOCTYJIHBIX 3a00JIeBaHUSAX, OXKOTax,
O0OMOpOXKEHMSAX, TpaBMax, CIACCHUU
YTOINAKOLIETO; palroHaIbHOU
opraHmsanuu  TpyJa W OT/AbIXa;
[IPOBEACHUSA HaOII0AeHNI 3a
COCTOSIHUEM COOCTBEHHOI'O OpPraHU3Ma;
- BBIJCIIATH 3CTETUYECKUE JOCTOMHCTBA
YeJIOBEUECKOr0 TEla;
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HECJI0KHEIS OHOJIOrHYECKHUE
9KCIIEPUMEHTBI M OOBSICHATH HX
pEe3yNIbTaTHI,

- HCIIOJB30BaTh COCTABJISIOIINE
HCCIIeI0BaTEIbCKOM Hu
MPOCKTHON  JCSITEILHOCTH IO
M3YYCHHUIO OpPTaHM3Ma YeIIOBEKa:
MIPUBOJIUTH JI0Ka3aTeabLCTBa
poJcTBa yeoBeKa c
MJIEKOIIUTAONIMMH YKUBOTHBIMH,
CpaBHHMBATh  KIJIETKH, TKaHW,
MPOLIECCHI  JKU3HECATCIIBHOCTH
OpraHu3Ma 4YelIOBEKa; BBISBIISTH
B3aMMOCBSI3HU MEXTY
0COOEHHOCTSIMU CTpOEHHUS
KJIETOK, TKaHEH, OpraHoB,
CHUCTEM OpraHoB u ux
byHKIUAMU;

- OpPHCHTHPOBATHCS B CHUCTEME
[M03HABATEIbHBIX LIEHHOCTEI:
OIICHWBATh  MHPOpPMAIUIO 00
OpraHu3Me YyesoBeKa,
MOJTy9aeMyt0 u3 pa3HBIX
HCTOYHHKOB, ITOCJIEACTBUS
BIMSIHUA (HAaKTOPOB pHCKa Ha
3JI0POBbE YEIOBEKA

- peann30BbIBAThH YCTaHOBKH
3I0pOBOT0 00pa3a KU3HU;
- OpPUEHTHPOBATHCSI B CHUCTEME

MOpAJIbHBIX HOPM W IEHHOCTEH I10
OTHOLIEHHIO K COOCTBEHHOMY
3JI0POBBIO U 37I0POBBIO JIPYTHX JIFOJICH;
- HaxoQWTh B Yy4YeOHOW M HAY4HO-
MOIYJIIPHOH JIUTepaType WHPOPMAIIHIO
00 opranu3me 4enoBeka, OPopMISIThH €&
B BUJIC YCTHBIX COOOIICHHH, JOKIAJIOB,
pedeparoB, mpe3eHTaNH];

- aHaIM3WpOBaTh W  OLICHUBATh
[EJICBBIC U CMBICJIOBBIC YCTaHOBKH B
CBOMX JICWCTBUSIX M IIOCTYNKax IO
OTHOUICHUIO K 3JI0POBBI0 CBOEMY U
OKPY’KAaIOIIMX; TOCICACTBHUS BIUSHHS
(GakTOpOB  puUCKa  Ha  3JI0POBBE
YeJI0BeKa.
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OO0mue
OHMOJIOTUYECKUE
3aKOHOMEPHOCTH

BbInycKHUK HAy4YHMTCS:

- XapakTepus3oBaThb  oOmMe
OMOJIOrYECKHE
3aKOHOMEPHOCTH, X
MPAKTUYECKYIO0 3HAUNMOCTb;

- MIPUMEHSTh METO/IbI
OMOJIOTUYECKOW  HAyKH  JUId
W3y4YeHUS 00X
OMOJIOrMYECKUX

3aKOHOMEPHOCTEH: HAOI0IaTh U
OIIMCHIBATh KJIETKH HA TOTOBBIX
MUKpOTIperaparax, 3KOCHCTEMbI
CBOEHM MECTHOCTH;

- HCIIOJIb30BaTh COCTABJISAIONINE

MPOEKTHOU u
HCCIIEI0BATEIbCKOM

NESATEIBHOCTH 1O  W3YYEHUIO
001X OHOJIOrMYECKUX
3aKOHOMEPHOCTEH,

CBOMCTBEHHBIX JKMBOW IPUPOJE;
MPUBOJIUTH JIOKa3aTeabCTBA
HEOOXOIUMOCTHU 3aIATEI
OKPY’KaloIlllel Cpenbl; BBIIEIATH
OTJIUYHTEIILHBIC MIPU3HAKH
JKUBBIX OpraHU3MOB;
CYIIECTBEHHBIE MIPU3HAKU
OMOJIOTHYECKUX CHCTEM u

OMOJIOrMYECKHUX MPOLIECCOB;
- OpHEHTHPOBATHCSI B CHCTEME

IT03HABATEJIbHBIX LIEHHOCTEM:
OlleHUBaTh  UHpOpPMALUIO O
NESITeIbHOCTH ~ 4YeJIOBEeKa B
IpUpoAe,  TNOIY4YaeMyl U3

Pa3HBIX UICTOYHHUKOB;
- aHaJM3upoOBaTh U OIICHUBATH
MIOCJIEACTBUS NesTeTbHOCTH
YeJoBeKa B IPUPOJIE.

BrinmyckHuk
BO3MOKHOCTh HAYYHTHCSI:
- BBIJIBUraTh TUIOTE3bl O BO3MOXKHBIX
MOCJICICTBHSIX JCATEIBHOCTH YeJIOBEKa
B DKOCHCTEMax U Ouocdepe;

MOJYYHT

- apryMCHTHpPOBAaTh CBOIO  TOYKY
3peHusT B XOl€ JUCKYCCHH  IIO
00CYXICHHUIO ri100aJIbHBIX

AKOJIOTHYECKUX TIPOOIIEM.

JKHUBBIX OpraHu3mMax.

Conep:xanue y4eOHOro npeamera
Buosorusi. Beenenue B 0uoJ10ruio. S kiace

Paznea 1. 7)KuBoii opranusm: cTpoeHne u usyueHue
MHuoroo6pasue >XKuUBbIX OpraHu3MoB. OCHOBHbBIE CBONCTBA KMBBIX OPIaHHU3MOB: KJIETOYHOE
CTPOEHHUE, CXOJIHBIH XUMMUYECKHH COCTaB, OOMEH BELIECTB U HHEPIUH, NMUTAHUE, IbIXaHUE,
BBbIJIEJIEHUE, POCT U Pa3BUTHE, Pa3paKUMOCTb, IBUKEHHE, pa3MHOKeHHEe. brosorus — Hayka o

Metoapl U3ydeHHUs] MPUPOIBI: HAOIIOICHHE, YKCIIEPUMEHT (OMBIT), u3Mepenue. O0opymoBaHme
JUIS HAyYHBIX HCCIEIOBaHUN (J1TabopaTopHOe O0OpYyNOBAaHUE, YBEIMYUTENBHBIE MPUOOPHI,
W3MEPHUTENIbHBIE TTPUOOPHI). Y BETUUUTENbHBIC MPUOOPHI: pydyHas Jyma, CBETOBOM MHKPOCKOTI.
Knerka — sneMeHTapHas eAuHUIA KUBOro. be3wbsanepHbie U sigepHble KiIeTku. CTpoeHue u
GyHKIMU A1pa, HUTOIUIa3Mbl U €€ OPraHoONA0B. XPOMOCOMBI, UX 3HadyeHue. Pa3nuuus B
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CTPOECHHUH PACTUTEIBHOM M KMBOTHOW KiIeTOK. CollepKaHNE XMMHYECKUX 3JIEMEHTOB B KJIETKE.
Bonma, npyrue HeopraHuueckue BELIECTBA, HX pOJb B JKU3HEACATEIBHOCTH KJIETOK.
Opranuueckue BEIIECTBA U UX pOJIb B KJIETKE. BemiecTBa M sBIEHUS B OKPY’KAIOLIEM MHpE.
Benukue ecrecTBouCIBITATENN.

JlabopaTopHble U NpaKTHYeCKHe padoThI

3HAKOMCTBO C 000OpYAOBaHUEM JJII HAYYHBIX UCCIICIOBAHUMN.

[IpoBenenue HaOMIONEHUH, OMBITOB U M3MEPEHUH C LEJIbI0 KOHKPETH3AIlMH 3HAHUH O METoJax
W3Yy4YEHUs IPUPOJIBI.

Y CTpOoUCTBO py4HOH JIyIIbI, CBETOBOTO MUKPOCKOIIA.

CrtpoeHue KJIeTOK (Ha TOTOBBIX MUKpPOIIPENaparax).

CrpoeHue KIETOK KOXKHIIbl YELITYH JTyKa.

Ornpenenenue coctaBa CEMsIH MILIEHULBI.

Omnpenenenne GU3NIECKUX CBOMCTB OEIKOB, )KUPOB, YTIIEBOJIOB.

Pa3znea 2. MHorooopasue ;KUBbIX OPraHu3MOB

Pa3BuTtre xu3HM Ha 3eMie: KM3Hb B JIPEBHEM OKEaHE; JieCa KAMEHHOYTOJIBHOTO IEPHOAa;
pacuBeT JPEBHUX IMPECMBIKAIOIIMXCS; NTHIBI M 3BepH Mpouwioro. PasHooOpasue KHUBBIX
opranusmoB. Knaccudukanus opranusmon. Bug. [apcrsa sxuBoii npuponst: bakrepuu, ['pulsi,
Pacrenms, JKuBoTHEIC.

CyuiecTBEeHHbIE NPU3HAKU PEICTaBUTENIE OCHOBHBIX LIAPCTB, MX XapAaKTEPUCTHUKA, CTPOCHHUE,
0COOEHHOCTH KHU3HENEATEIbHOCTH, MECTa OOMTAHUS, UX POJb B MPUPOAE M KU3IHU YEIOBEKA.
OxpaHa )KUBOU TPUPOBL.

Paznen 3. Cpena o0MTaAHUA )KUBBIX OPraHU3MOB

HazemHo - BO3aymHas, BOAHAE W  TOYBEHHAs  CpeAbl  OOWTaHUS  OPraHU3MOB.
[IpucnocoOneHHOCT, OpraHu3MOB K cpeae oOutanusa. PacreHus M IKUBOTHBIE DPa3HBIX
MatepukoB. [IpupoHbie 30HbI 3emMiu: TyHpa, Taiira, CMEIIaHHbIE U IIMPOKOJIUCTBEHHbIE JIeca,
TPaBSHUCTbIE PABHUHBI CTENM M CAaBAaHHBI, IYCTbIHHU, BIIaKHbIE Tpomnuueckue jeca. Ku3Hbp B
MoOpsix 1 okeaHax. CooOIIecTBa MOBEPXHOCTH U TOJIIH BOJBI, JOHHOE COOOIIECTBO, COOOIIECTBO
KOopayioBoro puda, rryboKkoBOIHOE COOOIIECTBO.

JlabopaTopHble U NPaKTHYECKHE PadOThI

Onpenenenue (y3HaBaHME) HauOolee paclpoOCTPaHEHHBIX PACTEHMH M KHUBOTHBIX C
WCIIONB30BAaHUEM  PA3JIMYHBIX  HWCTOYHMKOB  HWHGpopmaruu  (doTtorpaduii, armacoB -
orpeieNIuTeNeH, yyyen, repoapueB U ap.).

HccnenoBanne 0COOEHHOCTEH CTPOEHUS PAcTeHMM M JKUBOTHBIX, CBSI3aHHBIX CO CpeIOH
oOuTaHusl.

3HAKOMCTBO C SKOJIOIMYECKUMHU MTPOOIeMaMy MECTHOCTH U TOCTYIHBIMU IMYTSAMHU UX PEILICHUS.
Paznen 4. Yenoek Ha 3emuie

Hayunble npencTaBieHus 0 IPOUCXOKICHUH YeJIOBEKa.

Yenosek ymenslid. YenoBek npsaMoxoasauii. YenoBek pasyMHbIN (HeaHAepTalell, KpOMaHbOHELL,
COBpEMEHHBIN uenoBeK). V3MeHeHus B MNpUPOJE, BbI3BAHHBIE JEATEIBHOCTHIO UEIOBEKA.
KucnorHsle 10Xau, 030HOBas JbIpa, MAPHUKOBBIA 3(PQEeKT, paauoakTHUBHBIE OTXO[BI.
buonoruueckoe pazHooOpasue, ero o0eaHeHHE M MyTH coxpaHeHHs. OMyCThHIHMBaHHE U €ro
NpUYMHBI, O0pb0a C OIMyCcThHIHWBaHUEM. BakHeillmue skoormueckue mpoOseMbl: COXpaHEHUE
OMOJIOTHYECKOT0 pa3zHoo0Opasusi, 60pbda C YHHUYTOKEHUEM JIECOB U OITYyCTHIHUBAHHMEM, 3aIlHTa
IUTAHeThl OT BCEX BMJIOB 3arpsi3HEHU. 370poBbe dYenoBeka M 0€30MaCHOCTh JKU3HU.
B3anmocssi3b 310poBesi U 00pasza ku3HU. Bpeowvie npusviuku u ux npodhuraxmuxa. Cpeoa
obumanus uenogexa. llpaBuia TOBEJACHUS YENOBEKAa B OMNACHBIX CUTYalUsAX HPUPOAHOTO
npoucxoxaenus. [Ipocreiimume cnocodbl okazaHus NEPBON TOMOIIIH.

JdemoncTpanus

SnoBuTHIE pacTEHNUs U ONACHBIE )KUBOTHBIE CBOEN MECTHOCTH.

JlabopaTopHble U NpaKTHYeCKHEe PadOThI

W3mepenue cBoero pocra U Macchl Tela.

OBnaneHue mMpoCTeUITMMU crIoco0aMu OKa3aHUs MEePBOM JOoBpadyeOHOI MOMOIIIH.
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Buosorus. ’Kupoii opranusm. 6 kiacc

Pa3znen 1. CTpoeHne u CBOMCTBA :KUBBIX OPraHU3MOB

Tema 1.1. OCHOBHBIE CBOMCTBA XUBbIX OPIAHHU3MOB

MHuoroo6pasue >KuUBbIX OpraHu3MoB. OCHOBHBIC CBOWCTBA J>KHMBBIX OPTaHU3MOB: KIIETOYHOE
CTpOCHHE, CXOJHBI XMMHYECKHH COCTaB, OOMEH BELIECTB W JHEPTuu, MUTAHUE, JbIXaHHE,
BBIJICJICHHE, POCT U PA3BUTHUE, PA3APAKUMOCTb, IBHKCHUE, PA3MHOXKEHHUE.

Tema 1.2. XUMWUYECKHWI COCTAB KJIETOK

Conepxkanre XMMHUYECKUX 3JIEMEHTOB B KJeTke. Bopaa, Apyrue HeopraHW4YecKHUe BEIIECTBa, UX
pONib B KH3HEACITENbHOCTH KieTOK. OpraHuueckue BellecTBa: O€JKH, >KUPBI, YIIEBOJBbI,
HYKJIEMHOBBIE KUCJIOTHI, UX POJIb B KJIETKE.

JlabGopaTopHble H NPpaAaKTHYECKHEe PA0OTHI

Ornpenenenue coctaBa CEMsIH MIIEHULBI.

Tema 1.3. CTPOEHUE PACTUTEJIBHOM 1 )KMBOTHOM KJIETOK. KJIETKA— JXHMBAS
CHUCTEMA

Knerka — snemenTapHas eauHuia >xuBoro. beswsnepHsie u saepubie KieTku. CTpoeHHE H
GyHKIUU sapa, UUTOIIA3Mbl M €€ OpraHouioB. XPOMOCOMBI, UX 3HaueHue. Paznuuus B
CTPOCHHUH PACTUTENBHOU U KUBOTHOM KJIETOK.

JlabGopaTopHble H MPpaKTHYeCKHEe PA0OTHI

CtpoeHue KIETOK KUBBIX OpPraHM3MOB (Ha TOTOBBIX MUKpOIIpenapaTax).

Tewma 1.4. JEJIEHUE KJIETKI

Henenue— eaoicneliuee cgolicmeo Kliemok. 3HaueHue OelleHus On pocma U pa3eumusl
MHO20KIEemouHo20 opeanuzma. Jlea muna Oenenus. JleneHue— OCHO8A PAZMHONCEHUS
opearuzmos. Ocnogubie munsvl denenusi kiemok. Mumos. OcnosHuvle smanst mumosa. CyuHocms
Melio3a u e2o buoIocuYecKoe 3HaveHue.

JdemMoHcTpanus

Jlunamuueckoe nocooue «Mumo3sy.

Tema 1.5. TKAHU PACTEHUI U ) KUBOTHbBIX

[TonsiTue «tkanb». KiieTouHbIE 3JIEMEHTHI M MEXKIIETOYHOE BEIIECTBO. THUIIBI TKAHEW pacTEHHUI,
WX MHOT0o0Opasue, 3HaueHne, 0COOEHHOCTU CTpOeHUs. THIIbI TKaHEel KUBOTHBIX OPTaHU3MOB, X
CTpOeHHE U (QYHKIUH.

JlabopaTopHble U NPaKTHYEeCKHE PadOThI

TkaHM KUBBIX OPTAHU3MOB.

Tema 1.6. OPTAHBI 1 CUCTEMbI OPTAHOB

[Tonsitue «opran». OpraHbl IIBETKOBOTO pacTeHHUs. BHelIHee cTpoeHWE W 3HAYCHHE KOPHS.
KopueBsie cuctemsl. Bumousmenenus xopuei. Ctpoenue u 3HaueHue mnobOera. [louka -
3adatouHblii moder. Ctebenb Kak oceBoil opraH moOera. [lepeaBuikeHne BEMIECTB MO CTEOIIO.
Jluct. Ctpoenue u Qynkuuu. [IpocTeie U crnoxxHble TUCThs. L[BETOK, ero 3HaueHHe U CTPOCHUE
(OKOJIOIIBETHUK, THIYUHKH, TTeCTUKH). ConBeTus. [1mosr, nx

3HaueHue u paszHooOpazme. CTpoeHue CceMsSH OJHOAOIBHOTO M JBYJIOJIBHOTO PaCTEHHIA.
Cuctremsl opranoB. OCHOBHBIE CHCTEMBI OPTaHOB XKHBOTHOTO OpraHW3Ma: IMHUIIEBAPUTEIbHAS,
OMOPHO_- ABUTATEJIbHAsI, HEPBHASL, SHIOKPUHHAS, pa3MHOKEHHUSI.

JlabGopaTropHble U NpaKTHYeCKHe PadOThI

Pacmo3naBanue opraHoB pacTeHU U KUBOTHBIX.

Tema 1.7. PACTEHUA 1 XKNUBOTHBIE KAK HEJIOCTHBIE OPT"AHU3MBbI

B3auMocBsI3b KIIETOK, TKaHEel M OpraHoB B opraHu3max. JKuBble OpraHu3Mbl U OKpY>Karomias
cpena.

Paznen 2. ’KuzHenesiTeIbHOCTH OPraHU3MOB

Tema 2.1. IMTAHUE U TTMIIIEBAPEHUE

CynurHocTh OHATHS «ITUTaHue». OCOOCHHOCTH MUTAHUS PACTUTEIBHOTO opraHu3Ma. [louBeHHOe
nutanue. Bo3nymHoe nmuranue (Pporocunres). OCOOEHHOCTH MUTAHUS KUBOTHBIX. TPaBOsTHBIC
KUBOTHBIE, XUIIIHUKH, TPYIOEIbl; CHMOMOHTHI, Mapa3uThl. [lumieBapenue u ero 3HaueHue.
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Oco0eHHOCTH CTPOCHHUSI TUILIEBAPUTENILHBIX CUCTEM KMBOTHBIX. [IniieBapuTenbHbie (GepMEHTHI
U X 3HA4YCHUE.

Tewma 2.2. IBIXAHUE

3HaveHue AbixaHusd. Poip KUCIoposa B Ipolecce pacllenaeHus OPraHM4eCKUuX BEIECTB U
OCBOOOKIEHMS SHEPTUH.

Jprxanue pacteHuil. Posib yCThUII M Y€UEBUYEK B AbIXaHUHU PaCTEHUM. J{pIXaHWE )KUBOTHBIX.
Opranbl AbIXaHUsI KUBOTHBIX OPTaHU3MOB.

JdemoHcTpauust

OnbIThI, WILTIOCTPUPYIOIIME 0OHAPYKEHUE YIIIEKUCIIOTO T'a3a B BBIABIXa€MOM BO3/yXe€.

Tewma 2.3. IIEPEJIBUWKEHWE BEIIECTB B OPI"TAHU3ME

[lepenoc BemiecTB B opraHusme, ero 3HayeHue. llepenBrkeHHe BEIIECTB B PACTCHHM.
Oco0OeHHOCTH CTPOCHHUS OPTaHOB PACTEHUH, OOCECIEUMBAIOIIMX IPOIECC MEPEHOCA BEIICCTB.
OcoOeHHOCTH TepeHOca BEIIeCTB B OpraHu3Max >KMBOTHBIX. KpoBeHocHast cucrema, eé
ctpoenue u pyHkiuu. ['emonumda. KpoBb u e€ cocraBHbIe YacTH (11a3Ma, KIETKHA KPOBH).
JdemMoHcTpanus

Muxkpornpenaparsl «CTpO€HHE KIETOK KPOBWY.

JlaGopaTopHble U MPpaKTHYeCKHEe PA0OTHI

[lepenBurkeHUE BOJbI U MUHEPAIBHBIX BEIIECTB MO CTEOIIIO.

Tewma 2.4. BBIAEJIEHUE. OBMEH BEIIECTB U SHEPI' M1

Ponp BbIIENEHHS B mpouecce KUZHEICATENbHOCTH OpPraHu3MoB. [IpOAyKThl BbIACICHUSA Y
pacTeHUi M JKUBOTHBIX. Bblienenue y pacreHuil. BpineneHue y KuUBOTHBIX. OCHOBHBIE
BBIJICIUTEIIbHBIE CUCTEMBI Y )KUBOTHBIX. OOMEH BEIIECTB M YHEPTHUH.

Tema 2.5. OIIOPHBIE CUCTEMbI

3HavYeHHE OMOPHBIX CUCTEM B KU3HHU OpraHu3MoB. ONopHbIe cUCTeMbl pacTeHuil. OnopHbIe
CUCTEMBI )KUBOTHBIX.

JdemMoHcTpanus

Ckenetsl MieKonuTaOMuUX. Pactiuisl kocTelt. PakoBuHBI MOJITIOCKOB. KOJIIEKIINT HACEKOMBIX.
JlaGopaTopHble M MpaKTH4YeCKHe PadoThl

Pa3nooOpa3ue onmopHBIX CUCTEM KUBOTHBIX.

Tewma 2.6. IBIXKEHUE

JIBm>keHMe Kak BajkHEWIIas 0COOEHHOCTh KUBOTHBIX OPTaHU3MOB. 3HAYCHHE JIBUTATEIbHOMN
AKTUBHOCTH. MexaHu3Mbl, 00€CIIEUNBAOIINE IBH)KCHHE JKUBBIX OPTaHU3MOB.

JlabopaTopHble U NPaKTHYECKHE PadOThI

JIBrxeHune nHQy30puu Ty GeabKu.

[Iepemenienue 10Xk AEBOTO YEPBSI.

Tewma 2.7. PEI'YJISALIA ITPOLIECCOB XU3HEJAEATEJIBHOCTU

KusznenesTenbHOCTh OpraHu3Ma M €€ CBsSI3b C OKpyKarolleid cpenoi. Perynsiuus mporeccos
KU3HEIESITeIIbHOCTH opraHu3MoB. Paznpaxkumocts. HepBHas cucrema, 0COOCHHOCTH CTPOCHUS.
Pedrnexc, MHCTUHKT.

Tema 2.8. PASMHOXEHUE

buonornueckoe 3HaueHue pa3MHOXKEeHMs. Bunabl pa3zmHOxkeHus. becnonoe pa3sMHOXEHHE
KUBOTHBIX (J€JICHHE MPOCTEHIMX, MOYKOBAaHUE THUJPHI). becronoe pa3zMHOKEHHE pacTeHHUH.
[TonoBoe pa3MHOkeHHE OpraHu3MoB. OCOOEHHOCTH TOJOBOTO PAa3MHOXKEHHUS >KUBOTHBIX.
Opranbl pa3MHOKEHHUS.

[Tonossie knetku. OmnogorBopenue. IlonoBoe pasmHoxkenue pacteHuid. Onbuienue. [[BoitHoe
omtogoTBopenue. O6pa3zoBaHue TII0IOB U CEMSH.

JdemoncTpanus

Crnioco0sI pa3MHOKeHUs pacTeHUi. Pa3HOOOpa3ue u cTpoeHue COIBETHI.

JlabopaTopHble U IpaKTHYeCKue padoTbl

BereraruBHoe pa3MHOK€HHE KOMHATHBIX PACTEHUM.

Tema 2.9. POCT U PASBUTHUE
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Poct u pa3Burne pacrenuit. UnnuBuayansHoe pa3putue. PacnpocTpaHeHue II0A0B M CEMSH.
CocTosiHUE TOKOS, €r0 3HAYCHUE B KU3HU pacTeHHM. Y CloBUS mpopacTtanus cemsH. [lutanue u
poct mpopocTkoB. OCOOCHHOCTH PAa3BUTHS KUBOTHBIX OpPraHu3MoB. Pasputme 3apoppiimia (Ha
MpUMepe JIaHLETHUKA).

[TocTamOproHaNbEHOE pa3BUTHE KUBOTHBIX. [IpsiMoe 1 HempsiMoe pa3BUTHE.

JdemoHcTpauust

CrniocoOsI pacripocTpaHeHHs IJ10J10B U ceMsiH. [IpopacTanue ceMsiH.

JlabGopaTopHble U NPpaKTHYECKHEe PA0OTHI

[Ipsimoe 1 HenpsiMoe pa3BUTHE HACEKOMBIX (Ha KOJUIEKIIMOHHOM MaTepHare).

Tema 2.10. OPTAHU3M KAK EJJUHOE IIEJIOE

B3aumocBsI3b KJIE€TOK, TKaHEe U OpraHoB B opraHu3Me. PerynstopHas 1esTelbHOCTh, HEPBHOM U
rymopanbHOi  cucreM. Opranusm  (QyHKIMOHUpYET Kak eauHoe 1enoe. Opranusm
Ouosoruyeckas cuctema.

Pa3nen 3. Opranusm u cpeaa

Tema 3.1. CPEJJA OBUTAHUA. DAKTOPBI CPE/IbI

BnusiHue (akTopoB HEXUBOM NpUpoabl (TeMIEpaTypbl, BIAXKHOCTH, CBETa) Ha >KHUBbBIC
Oopranu3Mbl. B3aMOCBs31 KUBBIX OpPraHU3MOB

Tewma 3.2. ITIPUPOIHBIE COOBIIIECTBA

[Ipupoanoe coobmiectBo. Dkocucrema. CTpyKTypa U CBS3U B MPHUPOAHOM coobmiectBe. Llenu
IINTaHUs.

JdeMoHcTpanus

Komnekuyu, mimocTpupyoliye MUIIeBble ey U CETH.

Buosorus. MHoroodpasue :KMBbIX OPraHU3MoOB. 7 KJIacc

BBenenne

Mup JKUBBIX OpPraHM3MOB. YPOBHM OpraHM3allUM U CBOMCTBA JKMBOIO. ODKOCHCTEMBI.
buocdepa— rnobanbHas SKoJOTHYECKas CHCTEMa; TPAaHUIBI U KOMIIOHEHTHl Ouocdepsl.
[IpyurHbl MHOrOoOOpa3usi KUBBIX OPraHU3MOB. OBoJtoLUMOHHas Teopuss Y. J[lapBuHa o0
IPUCIIOCOOJIEHHOCTH K Pa3HOOOpa3HbIM YCJIOBUSM cpenbl obuTaHus. EcrecTBeHHas cucrema
KJIacCU(UKALIUU KaK OTpa)K€HHUE MPOIIecca IBOTIOLNUN OPraHU3MOB.

Paznen 1. IlapcTBo IlpokapuoTsl

Tema 1.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA U ITPOUCXOXJEHUE
I[TPOKAPUOTUYECKUX OPITAHU3MOB

[Tpoucxoxaenne u sBomtonus Oaktepuit. OOmKME CBONCTBA MPOKAPUOTUYECKUX OPraHU3MOB.
Mnoroo0pa3ue ¢opm OGaktepuil. OCOOEHHOCTH CTPOEHUs OakTepualbHOW KieTku. [loHsTHE O
TUnax oOMeHa y mpokaproT. OcoOEHHOCTH OpPraHU3aliU U JKU3HEIESATENIbHOCTH MPOKApHOT;
pacrpocTpaHEHHOCTh U POJIb B OMOLIEHO3aX. DKOJOrHUYecKasi poiib M MEUIIMHCKOE 3HaUeHHE (Ha
npuMepe mpeacraButenei nonanapctsa Hacrosimue Gaktepun). CTpoeHHe KIIETOK Pa3IMYHBIX
IIPOKapUOT.

JlabopaTopHble U NpaKTHYeCKHe PadoThI

3apucoBKa CXEMbI CTPOEHHUS IPOKAPUOTUYECKON KIIETKH.

Pazgen 2. lapcTBo I'pudst

Tema 2.1. OBILIAA XAPAKTEPUCTUKA I'PUBOB

[Tpoucxoxxaenue u 3BodIOIMS TPpUOOB. OcobenHocmu cmpoenus Kiemok epu6os. OcHosHble
yepmol Op2aHU3aAyUU MHO20KIemounblx 2pubos. Omoenvi: Xumpuouomuxoma, 3ucomuxoma,
Ackomuxoma, bazuouomuxoma, Qomuxoma; epynna Hecoseepuiennvie 2pubbi.

Oco0OeHHOCTH JKHU3HENEATENbHOCTH U pacnpocTpaHeHue. Ponp rpuboB B OuoneHo3ax H
XO35IICTBEHHOM AEATEIbHOCTU YEJIOBEKA.

JdemoHcTpanus

Cxema cTpoeHus IJI0JI0BOTO Tejla IUIAIIOYHOro Irpuda.

JlaGopaTopHble M IPAKTHYeCKUE PadOThI

Crpoenue miecHeBOro rpuda MyKkopa.
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Pacnio3naBanue cheTOOHBIX U SIAOBUTHIX TPHOOB.

Tema 2.2. JINIIAMHUKU Tonsitue o cumbuose. O6IIas XapakTepUCTHKA JTUIIANHAKOB. THIIbI
CIIOCBHI]  JIMIIAHHHUKOB; OCOOCHHOCTH  JKM3HEIEATENBbHOCTH, pPAaCHPOCTPAaHEHHOCTh H
JKOJIOTUYECKAsl POJIb JINIIAHHUKOB.

JdemoHcTpanus

CxeMmbl CTpOeHUS JIMIIAHUKOB, pa3IMyYHbIe [IPEICTAaBUTENN JIUIIAHHUKOB.

(3nanue yuawumucs cucmemamuiecKux maxKCoHO8 He ABNAemcs 005A3amelbHbIM,).

Pazpnen 3. llapcTBo PacTenus

Tema 3.1. OBIIIAS XAPAKTEPMCTUKA PACTEHUN

PactuTenbHblil opraHu3M Kak 1eJI0CTHas cucreMa. KieTku, TKaHu, Opraibl U CUCTEMBbI OPTaHOB
pactenmii. Perynsiuuss  KU3HEHESATENBHOCTH  pacTeHuil;  (GUTOropmMoHbl. OcoOEeHHOCTH
XKU3HenesaTenpHocTH pacTeHuil. dotocunTes. [lurmentsl. CucremaTnka pacTeHUN; HU3IIKE U
BBICIINE PACTECHHUS.

JdemoHcTpauust

Pucynku yueOHUKa, MOKa3bIBAIOIINE OCOOEHHOCTU CTPOCHHUS U KU3HEEATEIIbHOCTH Pa3IUnIHBIX
IIpEeACTaBUTENEH LIapCcTBa

pacteHuil. Cxembl, OTpakarOU[M€ OCHOBHBIE HAIpPaBICHUS SBOJIOLMH PACTUTEIbHBIX
OpraHU3MOB.

Tema 3.2. HU3IIUE PACTEHU A

Bomopocnu  kak apeBHeiimas rpynma pacteHuid. OOmas XapaKTEpUCTHKA BOJOPOCIEH.
OcoGennoctu crpoenus Tena. OHOKIETOUYHbIE U MHOTOKJIETOYHBIE BOJIOpOCId. MHOroobpasue
BOJIOpOCIe: otnensl 3enéHpie Boaopochu, bypeie Bomopocnu u  KpacHbie Bomopociu.
PacmipocTpanenre B BOAHBIX M Ha3eMHBIX OHOIICHO3aX, JKOJOTHYECKas pOJIb BOAOPOCIECH.
[IpakTrueckoe 3Ha4YEHHUE.

JdemMoHcTpanus

CxeMmbl CTpOEHMSI BOJOPOCIIEH pa3IMiHbIX OT/IEIOB.

JlabopaTopHble U NpaKTHYeCKHe padoThl

N3yyeHne BHEUTHETO CTPOEHUS BOAOPOCIEH.

Tewma 3.3. BBICIHUE CITOPOBBIE PACTEHU A

[Tpoucxoxaenne u odIas XapakKTEPUCTUKA BHICIIUX pacTeHuil. OCOOCHHOCTH OpraHU3AINH U
WHIMBUYalIbHOTO PAa3BUTHUS BBICIIUX pacTeHuil. CriopoBble pacTeHus. O0mas xapakTepuCcTHKa,
npoucxoxaeHue. Otaen MoxoBHIIHBIE, OCOOEHHOCTH OpraHU3alUH, >KU3HEHHOIO IUKJIA.
Pacnpoctpanenue u ponb B 6uonenosax. Otaen IlnayHoBHIHBIE; OCOOCHHOCTH OpraHU3aIMH,
KU3HEHHOT0 1IMKJIa. PacipocTpanenue u poib B

ouonieno3ax. Otnen XBOIIEBUIHBIE; OCOOEHHOCTH OpraHU3alMM, KU3HEHHOIO IMKJIA.
Pacnipoctpanenue u ponp B OuoueHozax. Otnen IlamoporHukoBuanble. Ilponcxoxaenue u

O0COOEHHOCTH  OpraHM3alMd  ManopOoTHUKOB.  JKU3HEHHBII LUK NaIIOPOTHUKOB.
Pacnipoctpanenue 1 ponb B OMOLIEHO3aX.
JdemMoHcTpanus

Cxembl CTpOEHMSI U )KM3HEHHBIX LUKIJIOB MXOB, XBOIIEH U IUIAyHOB, PA3JIMUHBIE NIPEACTABUTENN
MXOB, ILUIAYHOB H XBOI].[@fI, CXEMBbI CTPOCHHA IAIIOPOTHHKA, APCBHHUEC IMMAIIOPOTHUKOBUAHBIC,
CX€Ma IIMKJIa pa3BUTHs TAIOPOTHUKA, Pa3IMYHbIE TPEICTABUTENN TAIOPOTHUKOBHTHBIX.
JlabopaTopHble U NpaKTHYeCKHe PadoThI

N3ydyeHne  BHEIIHEro  CTPOEHUS  MXa.

I/ISYT-IGHI/IG BHCIIHCTO CTPOCHM MAaIlIOPOTHUKA.

Tema 3.4. BBICILIME CEMEHHBIE PACTEHUA. OTAEJI 'OJIOCEMEHHBIE PACTEHUA
[IpoucxoxkaeHne M OCOOEHHOCTH OpPraHMU3ALUU TOJOCEMEHHBIX DPACTEHWH; CTpPOEHHE Tela,
KHU3HEHHbIE (OPMBI TOJOCEMEHHBIX. MHOroo0pasue, pacnpocTpaHéHHOCTh T'OJIOCEMEHHBIX, MX
poJb B OMOLIEHO3aX U IPAKTUYECKOE 3HAUCHHE.

JdemoHcTpanus

CxeMbl CTpOEHHsI TOJIOCEMEHHBIX, IMKJI pa3BUTHS COCHBI, pa3lMyHbCe IPEACTaBUTENN
T'OJIOCEMCHHBIX.
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JlabopaTopHble U NpaKTHYeCKHe PadoThI

W3ydenue CTpoeHus 1 MHOTOOOpa3us TOJIOCEMEHHBIX PACTCHHIA.

Tema 3.5. BBICIHME CEMEHHBIE PACTEHHA. OTHAEJI ITOKPBITOCEMEHHBIE
(IIBETKOBBIE) PACTEHU A

[Tpoucxoxxaenne U 0cOOEHHOCTH OpPTaHM3ALUHN MOKPHITOCEMEHHBIX PACTEHHI; CTPOCHUE Tena,
KHU3HEHHbIE (HOpMBI MOKpbIToceMeHHbIX. Kiaccsl OnHonponbHble M [IBynonbHbIE. OCHOBHBIE
ceMeiicTBa TOKPBHITOCEMEHHBIX pacTeHuil (2 cemeiicTBa OJHOMONBHBIX M 3 CeMeicTBa
IBYJOJBHBIX pacTeHuil). MHorooOpasue, pacnpocTpaHEHHOCTh LBETKOBBIX, HX pOJib B
OMOLIEH03aX, B KU3HH YEJIOBEKA U €r0 XO3SHCTBEHHOMN AeITEILHOCTH.

JdemoHcTpauust

Cxema cTpOeHHMsI LIBETKOBOI'O PACTEHHs; CTPOCHHUS LIBETKA, LIMKJI PA3BUTHS LIBETKOBBIX PACTCHUN
(1BOMHOE OIUIOOTBOPEHHUE), MPEACTABUTENN PA3IMYHBIX CEMEWCTB IOKPHITOCEMEHHBIX
pacTeHui.

JlabGopaTopHble  NPpaKTHYECKHEe PA0OTHI

N3yueHne CTpOeHUsI MIOKPBITOCEMEHHBIX PACTEHUM.

PacnioznaBanue Hanbojiee pacnpoCTpaHEHHBIX PAaCTEHUH CBOEH MECTHOCTH, ONPEACNICHUE HX
CUCTEMATUYECKOTO IOJIO0KEHHUS.

Pasnea 4. IlapcTBo ’KuBoTHBIE

Tema 4.1. OBIIASA XAPAKTEPUCTUKA )XKMBOTHbBIX

JKuBOTHBIN OpraHu3M Kak IIeJIOCTHas cucrema. KieTku, TKaHu, OpraHbl U CHCTEMbl OpPraHoB
KUBOTHBIX. Perymnsnus >xn3HenesTeNbHOCTH JKUBOTHBIX; HEPBHAs U DHIOKPUHHAS PETYJIALMH.
OCOOEHHOCTH KU3HEACATEIILHOCTH XKUBOTHBIX, OTIIMYAIOIINE UX OT IMPEICTABUTENCH IPYTrux
LIApPCTB KUBOU

npupoabl. CHUCTeMaTHKa JKUBOTHBIX; TAaKCOHOMMYECKHE KATErOPUHM; OJHOKJIETOYHBIE U
MHOTOKJIETOUYHbIE (0€CIIO3BOHOUHBIE M XOPJIOBBIE) KUBOTHbIEC. B3aMOOTHOIIIEHHSI dKUBOTHBIX B
OuoIIeHO3aX; TPOPUUECKUE YPOBHH U LS MTUTAHUSI.

Jdemoncrpanus

Pacrnipenenenuie ®UBOTHBIX U pacTEHUH 10 MIaHeTe: Ouoreorpaguueckre 00IacTu.

Tema 4.2. IIOJIAPCTBO OAHOKJIETOYHBIE

OOmiast xapakTepucTuka mnpocTermux. KineTka OAHOKJIETOYHBIX >KMBOTHBIX KaK IIEIOCTHBIN
OpraHu3M; OCOOEHHOCTM OpraHM3allMd KIJIETOK MPOCTEHIINX, CHEIHaIbHbIE OpPraHOM/bI.
Pa3nooOpasue mpocTedmmx U Ux posib B OUOIEH03aX, KU3HHU YEJIOBEKA U €r0 XO3MCTBEHHOU
nestenbHOCTH. Tunm CapKoXKTryTHKOHOCIBI; MHOrooOpasue (opM CapKOJOBBIX U KT'YTUKOBBIX.
Tun CrnopoBUKH; CLIOPOBUKH— Mapa3UThl YelloBeKa M JKUBOTHBIX. OCOOEHHOCTH OpraHu3aIiu
npeactrasuteneil. Tun Mudyzopun. Muoroobpasue nady3opuii 1 UX pojib B OUOIEHO3aX.
JdemoHcTpauus

CxeMbl cTpoeHHs aMmEOBI, 3BIUIEHBI 3€N€HOH U UHOY30pUH Ty(eabKu, IPeCTaBUTENN
Pa3IMYHbIX TPy OJHOKJIETOYHBIX.

JlabGoparopHble U NPpaKTHYECKHE PA0OTHI

Crtpoenune amMEObI, 3BIIICHBI 3€1EHON U UHPY30pHH Ty DENTbKH.

Tema 4.3. IIOJJLHAPCTBO MHOI'OKJIETOYHBIE

OOmiasi xapakTepUCTHKa MHOTOKJIETOYHBIX JXUBOTHBIX; THMBl cUMMeTpuu. KieTku u TkaHu
KHUBOTHBIX. [IpocTeiflliie MHOTOKJIETOYHbIe— T'YOKH; UX paclpOCTpaHEHHE U IKOJIOTHYECKOe
3HAuYEHUE.

JdemoncTpanus

Tumnel cuMMeTpUH y MHOTOKJIETOUHBIX JKUBOTHBIX, MHOTOOOpa3ue ry0ook.

Tema 4.4. TUIT KUIIEYHOITOJIOCTHBIE

OcCOoOeHHOCTH OpraHM3allii  KUIIEYHOMOJOCTHBIX. becrnoioe W MOJOBOE pa3MHOKEHHE.
MHoroo6pasue U pacnpoCTpaHEHUE KHILIEYHOIMOJIOCTHBIX; THIPOUIHBIE, cUU(OUAHBIE U
KOpPaJIOBBIE MOJIUMBL. POJb B IPUPOJHBIX COOOIIECTBAX.

JdemoHcTpauust
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Cxema cTpoeHMsI THUIpPbI, MEy3bl U KOJOHMU KOPAJUIOBBIX MOJUIOB. BHelIHee U BHyTpeHHee
CTPOEHHUE KUILIEYHOIOJIOCTHBIX.

JlabopaTopHble U NpaKTHYeCKHe PadoThI

W3ydenue miaakaToB ¥ TaOIHI, OTPAXKAIOIIUX XOJ pEreHepauil y TUAPHI.

Tema 4.5. TUII INIOCKUE YEPBU

OcoOeHHOCTH OpraHM3aluu IUIOCKUX uepBeld. CBOOOAHO KHMBYIIME PECHUYHBIE YEPBH.
MHorooOpa3ue pecHUUHBIX 4epBeil U UX poib B OuoneHo3ax. [IpucnocoliaeHus Kk napasutuzmy
y IJIOCKUX 4epBel; kiacchl Cocanbiiuky U JIEHTOUHbIE YEPBH.

[loHATHE O )KU3HEHHOM LUKJIE; LUKJIbl Pa3BUTUS MEUYEHOYHOTO COCAJIBIINKA U OBIYBEro IETHS.
MHuorooOpa3ue TJIOCKMX 4YepBed - Mapa3suToB; Mepbl MPOQWIAKTUKH Iapa3uTapHBIX
3a00JIeBaHUH.

JdemoHcTpauust

CxeMbl CTpOEHMS IUIOCKMX uepBed, BEIYLIMX CBOOOIHBIN M MapasUTHUYECKH o0pa3 KHU3HHU.
PaznnuHble npencTaBUTENM pPECHUYHBIX 4depBed. CXEMbl JKM3HEHHBIX IMKJIOB IEYEHOYHOIO
COCAJIBLIMKA U OBIYBEro LETHS.

JlaGopaTopHble U NPpaKTHYECKHEe PA0OTHI

JKuzHeHHbIe TUKITB TEYEHOYHOTO COCATBINNKA U OBIYBETO LIEITHS.

Tema 4.6. TUII KPYTJIbIE HEPBU

OcoOeHHOCTH OpraHu3alii KPYIJIBIX 4YepBed (Ha MpuMepe 4YelOBEUECKOW acKapuibl).
CBOOOMHOXUBYIIME M NApa3UTUYECKUE Kpyriable uepBH. Llukn pa3BuUTHS yeloBeyeCKOU
acKapH/ibl; Mepbl IPOPUIAKTUKY acKapuao3a.

JdemMoHcTpanus

Cxema cTpoeHus ¥ LIMKJI Pa3BUTHUS YEJIOBEUECKOM acKapuIbl.

Paznuunblie cBOOOIHOXKUBYIIIME U TTApa3UTUYECKUE POPMBI KPYTIIbIX YEPBEH.

JlaGopaTopHble H MpaKTH4YecKHe padoThl

JKu3HEHHBIM LUK YeJIOBEUECKON acKapuIbl.

Tema 4.7. TUII KOJIBYUATBIE YHEPBU

OCOOEHHOCTH OpraHM3allid KOJIbYAThIX 4YepBeil (Ha MHpHUMepe MHOTOLIETHMHKOBOIO YepBs
HEepeu/Jibl); BTOpUYHAsl MOJIOCTh Tenaa. MHOrooOpasue Kojap4aThlX YepBel; MHOTOIIETUHKOBBIE U
MaJIOILIETUHKOBBIE KOJIbYaThle YepBH, MUABKU. 3HaUEHUE KOJIbUaThIX YepBeil B OMOIIEHO3aX.
JdemoHcTpauus

. Paznmuunsle npencrasurenu tuna Koapyareie yepBH.

JlaGopaTopHble U NMPAKTHYECKHE PAOOTHI

BHemnee ctpoeHne 10&/1€BOr0 YEPBS.

Tema 4.8. TUII MOJUJIFOCKH

OcoOeHHOCTH  OpraHU3alMyd  MOJUIIOCKOB; CMEIIaHHas IOJIOCTh Tena. MHorooOpasue
MOJIIIOCKOB; KJlaccel bproxonorue, JIBycTBopuarble M 1'0JIOBOHOrME MOJUIIOCKH. 3HadeHHE
MOJITIOCKOB B OHO1IeHO03aX. PoJIb B %KM3HU U€JIOBEKa U €r0 XO3SIIICTBEHHOH /1€ TEIbHOCTH.
JdemMoHcTpanus

Cxema CTpoeHHUsI OPIOXOHOTHX, JABYCTBOPYATHIX M TOJIOBOHOTHX MOJUIIOCKOB. PaznnuHble
MIPEICTaBUTENN TUIIA MOJUTFOCKOB.

JlabGopaTopHble U NPpaAKTHYECKHE PA0OTHI

Bremnee cTpoeHNE MOJUTFOCKOB.

Tema 4.9. TUITI YIEHHUCTOHOI'ME

[IpoucxoxxaeHne U OCOOCHHOCTM  OpraHU3alMM  YJICHHCTOHOTMX.  MHoroobOpasue
YJIEHUCTOHOTHX; Kilacchl PakoobOpasuble, [laykooOpasubie, Hacekombie 1 Muoronoxku. Kiace
PakooOpasnpie. O0mas XapakTepUCTHKa Kjlacca pakooOpa3HBIX Ha NMPUMEpPE PEUYHOro paka.
Boiciie u Husmume paku. MHorooOpasue M 3HaueHue pakooOpasHbIX B OuoneHoszax. Kiace
[TaykooOpa3uble. OOmas XapakTepuUCTHKa MaykooOpa3HbIX. [layku, CKOPIHOHBI, KIIEHIH.
MHuoroo6pasue 1 3HadeHHe MaykooOpa3HbIXx B OuoneHo3ax. Kimacc Hacekombie. MHOroo6pasue
HacekoMbIX. OO0IIast XapaKTepUCTHKA KJIAaCCa HACEKOMBIX; OTPSAbI HACEKOMBIX C ITOJHBIM U
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HEMOJHBIM IpeBpalieHueM. MHorooOpa3sue ¥ 3Ha4eHHE HAcCeKOMBbIX B OMOIIEHO3aX.
MHOTOHOXKHU.

JdemMoHcTpanus

Cxema cTpoeHHs peYHOTO paka. Pa3nmuuHble MpencTaBUTeNN HU3IINX U BBICIINX PaKOOOpPa3HbIX.
Cxema cTpoeHMs Mayka KpecToBuka. Pasnnusble npexacraButenu kiacca IlaykooOpasHsble.
CxeMbl CTpOEHUS! HACEKOMBIX Pa3JIMUHbIX OTPSIOB.

JlabopaTopHble U NpaKTHYeCKHe PadoThI

N3y4eHne BHEIHETO CTPOEHUSI U MHOT0O0OPa3usl YIEHUCTOHOTUX.

Tema 4.10. TUII UTJIOKOXUE

Obwas xapakmepucmuka muna. Mnozoodpasue uenokoxcux; knaccel Mopckue 36€30ul,
Mopckue edxcu, I'onomypuu. Mnoz2oobpasue u s3xono2uieckoe 3naienue.

JdemoHcTpauust

Cxembl cmpoenusi MOpPCKoti 36e30bl, MOPCKO20 edica u 2onomypuu. Cxema npuoonHozo
buoyenosa.

Tema 4.11. TUIT XOPAOBBIE. IOATUIT BECUEPEITHBIE

[IponcxoxaeHne XOpI0BbIX; HOATUIIBI OECUEPETTHBIX U MO3BOHOYHBIX. O0I1as XapakTepuCTHKA
tuna. [Tontun becuepenHpie: TaHIETHUK; OCOOEHHOCTH €ro OPraHU3aIMK U pacpOCTPaHEHHUS.
JdeMoHcTpanus

CxeMma cTpoeHHUs TaHIIETHUKA.

Tema 4.12. ITIOATUIT [TO3BOHOYHBIE (UEPEITHBIE).HA IKJTACC PbhIBbI

OOmiast xapakTepucTuKa M03BOHOUHBIX. IIpoucxoxaenue ppi0. OOmias XapakTepucTUKa PbIO.
Knaccet XpsimeBele (akynasl u ckaThl) U KocTHbie pbiObl. MHOrooOpasue KOCTHBIX pbIO:
XPSAIIEKOCTHbBIE, KUCTENEPDIE, BOSKOABIIAIME U Jydyenépble. MHOroodpasue BHIOB U YEpThI
MIPUCIIOCOOJICHHOCTH K Cpejie OOMTaHUsI. DKOJIOTHUECKOE U X035 ICTBEHHOE 3HAYEHUE PHIO.
JdeMoHcTpanus

MHoroo6pasue pbIo.

JlabopaTopHble U NPaKTHYEeCKHE PadOThI

Oco0eHHOCTH BHEUIHETO CTPOEHHUS PBIO B CBSI3U € 00Pa30M KU3HU.

Tema 4.13. KITACC 3EMHOBO/IHBIE

IlepBrie 3emMHOBOAHBIE. OOmIas XapaKTEpUCTHKAa 3€MHOBOJHBIX KAaK IMEPBBIX HAa3eMHBIX
MI03BOHOUHBIX. becxBocThle, XBocTaTele U Oe3HOrne ampubumn; MHOroodpasme, cpea OOUTaHUS
U 3KoJiornyeckue ocod0eHHocTu. CTPYKTypHO (PYHKIIMOHAIbHAsI OpraHU3alusl 36MHOBOIHBIX HA
IpUMeEpe JIATYIIKH. DKOJOTHUYECKasi pojib 1 MHOT00Opa3ue 3eMHOBOTHBIX.

Jdemoncrpanus

Msoroo0Opasue ampuouii.

JlabopaTopHble U NpaKTHYeCKHe PA0OThI

OCOOEHHOCTH BHEIIHETO CTPOCHMS JIATYIIKHU, CBSI3aHHbIE ¢ €€ 00pa30M >KHU3HH.

Tema 4.14. KITACC ITPECMBIKAIOIINUECA

IIpoucxoxnenue pENTHINI. Oomas XapaKTEepUCTHKA IIPECMBIKAOLINXCS KaK
MEPBUYHOHA3EMHBIX  KUBOTHBIX.  CTPYKTypHO - GyHKIMOHAJIbHAS  OpraHU3alus
MIPECMBIKAIOIIUXCA Ha TpuMepe suiepuibsl. Yemyiyareie (3MeH, SUIIEpUIl U XaMeJCOHBI),
KpOKOIMJIBI U uepernaxu. PacnpoctpaneHne m MHoOroooOpasue (GpopM penTuiunil; MojoKeHUEe B
9KOJIOTMUECKUX CHCTeMax. BriMepine rpyninsl IpecMbIKaOIINXCS.

JdemoncTpanus

MHuoroo6pasue npecmbikaromuxcsi. CXeMbl CTPOSHHS 36 MHOBOJHBIX U PENTUIIUH.

Tema 4.15. KITACC ITTULIbBI

[IpoucxoxaeHne NOTHI; MEPBONTULBI W HMX MpeAKH; Hacrosmue nTulbl. Kunerpyable, wim
Jeraroliye; OecKuiieBble, WM Oerarolue; MUHTBUHBI, WIM IUIaBaonie NTHIbL. OcoOeHHOCTH
OpraHM3aluu M sKosiornyeckas nuddepeHupoBKa JeTaloUMX NTULl (MTULBI Jeca, cTened u
MYCTBIHb, OTKPBITBIX BO3AYLIHBIX MPOCTPAHCTB, 0OOJOT, BOJOEMOB U moOepexwuii). OxpaHa u
[IPUBJICYEHUE MNTHUL; JOMAIIHWE NOTHLBL. Poib NTHULl B mpupone, >KU3HM YEIOBEKa U €ro
XO35MCTBEHHOU JI€ATEIbHOCTH.
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JdemoHcTpanus

Muoroo0pasue nTuil. CXxeMbl CTPOCHHUS PENTHIINHN U TITHII.

JlabopaTopHble U NpaKTHYeCKHe PadoThI

OCoOEHHOCTH BHEIIHETO CTPOCHHS MTHII, CB3aHHBIE C UX 00Pa30M JKU3HU.

Tema 4.16. KITACC MJIEKOITUTAIOIINE

IIpoucxoxnenne wMuexkonutaromux. IlepBozBepu (yTkoHoc U exuaHa). Hwusmme 3Bepu
(cymuartsie). Hacrosmue 3Bepu (turanieHTapHbie). CTpYKTYpHO - (PYHKIIMOHATBHBIE OCOOCHHOCTH
OpraHu3aly MJICKONUTAIOIIMX Ha MpUMEpe coOaku. DKOIOTUYECKas POJb MIICKOMHUTAIOUINX B
MPOLIECCE PA3BUTHS KUBOM MPUPOJbI B KAWHO30MCKON 3pe. OCHOBHBIE OTPSAbI IUIALIEHTAPHBIX
miekonuTamux: Hacekomosinabie, Pykokpeiibie, ['pbi3yHbI, 3aiinieoOpasHbie, XWUIIHEIE,
Jlactonorue, Kuroobpasusie, HemapaokonsitHbie, [TapHokonsiTabie, [IpumaTe! u ap. 3HaueHue
MJIEKONUTAIOIUX B IPUPOJE M XO34WCTBEHHOHM JeATelnbHOCTH 4enoBeka. OxpaHa LIEHHBIX
3Bepeit. JlomamHume wmutekonuTaromue (KPymHBIA M MEJTKHH poratbli CKOT W Apyrue
CEJIbCKOXO351ICTBEHHBIE )KUBOTHBIE).

JdemMoHcTpanus

Mmuoroo6pasue MiaeKonuTamux. CXxeMbl CTPOSHUS PENTUINA U MIIEKOTTUTAIOIIHX.
JlaGopaTopHble U MPpaKTHYeCKHEe PA0OTHI

N3yueHue cTpoeHUsI MIIEKOTTUTAKOIINX.

Pacno3HaBaHue KMBOTHBIX CBOEW MECTHOCTH, ONPEIEICHUE UX CUCTEMATUYECKOTO IMOJI0KEHUS
Y 3HA4YEHUsI B )KU3HU YEJIOBEKA.

Pa3nen 5. Bupycsbl

Tema 5.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA U ITPOUCXOXIEHUA
B1PYCOB

OObmas xapakTtepuctuka BupycoB. Mcrtopusi ux otkpeiTusa. CTpoeHHE BUpyca Ha IpUMeEpe
BUpyca TabayHOM Mo3auku. B3aummopeiictBue Bupyca M KIeTKU. Bupycel — B030yaurtenu
omacHbIX 3a0osieBaHuil yenoBeka. [Ipodunaktuka 3aboneBanus rpunmnom. [Ipoucxoxaenue
BHUPYCOB.

JdemoHcTpauus

CxeMbl, OTpakarolye Npolecc pa3BUTUSI BUPYCHBIX 3a00J1€BaHUi.

3axiroueHue

OCOOEHHOCTH OpraHu3allid ¥ MHOrooOpasue »KHUBBIX OpraHu3smMoB. OCHOBHbBIE 00JacTH
MPUMEHEHUsI OMOJOTMYECKMX 3HAHUI B IpPaKTHUKE CEIbCKOIO XO034HCTBa, B psAe OTpacieu
IIPOMBIIIJIEHHOCTH, IIPH OXPaHE OKPY’KAOLIEN CPEbl U 30POBBS YEIOBEKA.

Buosorus. Yenosek. 8 kiacc

Pasnen 1. MecTo 4es10Beka B cHcTeMe OPraHM4eCcKOro Mupa

UYenoBek Kak 4acThb KUBOU IPUPOABI. MeCTO deoBeKka B CUCTEME OPraHU4ECKOro Mupa. YepTsl
CXOJACTBAa YeJlOBEeKa M JKUBOTHBIX. CXOJCTBO M pa3ivuus 4YelOBEKa M 4YeIOBEKOOOpa3HBIX
00e3bsH. UeoBeK pa3yMHBIH.

JdemoncTpanus

TaGnu1ipl, cXemMbl, pUCYHKH, PACKPBIBAIOIIME YEPThI CXO/ICTBA YEIOBEKA U KUBOTHBIX.

Paznen 2. [Ipoucxo:kaeHue yeaoBexKa

buonornyeckue u conuanbHble (aKTOPbl aHTPOIIOCOIMOTeHEe3a. JTambl aHTPONOreHe3a U
(hakTOpbI CTAaHOBJIEHUSI YesloBeKa. Packl yenoBeka, ux MPOUCXOKIACHHUE U €IMHCTBO.
JdemMoHcTpanus

N300pakeHne npecTaBuTeNel pa3IMyHbIX pac 4eIoBeKa.

Pazgen 3. Kparkas ucropusi pa3BuTHSI 3HAHUI 0 CTPOEHNH ¥ GYHKUIMSAX OPraHu3Ma
YyeJIOBEKa

Hayku o denoBeke: anatomusi, pusuonorusi, rurueHa. Bemukue aHaTtoMbl U (DPU3UOJIOTH:
INunmoxkpar, Knaeaumii ['anen, Auapeac Bezanui.

JdemoHcTpanus

[TopTpeTsl BEMUKUX yUEHBIX— aHATOMOB U (PH3HOJIOTOB.
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Pasnea 4. O6uiuii 0630p crpoeHust 1 GyHKIM OPraHu3Ma 4eJoBeKa

Knerounoe crpoenue opranusma. TKaHU: SIUTENUANbHBIE, COEAMHUTEIbHBIC, MBIIICUHBIE,
HepBHasd. Oprasbl yenoBedyeckoro opranusma. CucreMbl OpraHoB. B3anMoOCBS3b OpraHoB H
CHCTEM OpPraHOB KaK OCHOBA F'OMEOCTa3a.

JdemoHcTpanus

CXxeMbl CTpOEHUS CUCTEM OPraHOB YEJIOBEKA.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl

N3yueHne MUKPOCKOIIMYECKOIO CTPOCHHUSI TKAaHEH.

PacnioznaBanue Ha TabIMIIaX OPraHOB U CUCTEM OPTaHOB.

Pa3nen 5. Koopaunamusi 1 peryJisiiius

I'ymopanbHas perynsauus. JKenesbl BHyTpeHHEH cekpeluud. ['OpMOHBI U X POJIb B OOMEHHBIX
npoueccax. HepBHO - rymopaiibHas peryJsuus.

JdemMoHcTpanus

Tabnuipl, WUTIOCTPUPYIOLIUE SHIOKpUHHBIE Xkene3bl. DoTorpaduu OOJIBHBIX C PA3IUYHBIMU
HapyleHussMi  (QyHKUMH SHIOKPUHHBIX >ken€3. HepBHas perynsuus. 3HaueHHE HEPBHOM
cuctembl. llenTpanbHas u nepudepudeckas HepBHbIE cUCTEeMbl. BereratuBHast U comaTuyeckas
yacTu HepBHOU cuctemsbl. Pedrekc; mposeneHue HepBHOro ummyibsca. CTpoeHHe W QyHKIMU
CIMHHOTO MO3ra, OTAEJIOB TOJOBHOrO Mo3ra. bonpmme mnomymapusi roinoBHoro mosra. Kopa
OONBIINX TMONyIIapuid. 3HaYeHUe KOPHI OOJBIINX MOMYIIAapuil U €€ CBSA3M C IPYTMMHU OTAEIaMU
Mo3ra. OpraHbl 4yBCTB (aHanMM3aTOphl), UX cTpoeHue U QyHkiuu. CrpoeHue, QyHKIUU U
rurveHa opraHos 3peHus. CtpoeHue U GyHKIUM opraHoB ciyxa. [IpenynpexaeHue HapyleHui
ciyxa. Opransl ocsi3aHusi, BKyca, 000HsIHUS. [ uTHeHa opraHoB 4yBCTB.

JdeMoHcTpanus

Myisk TOJIOBHOTO MO3ra.

JlaGopaTopHble H MpaKTH4YecKHe padoThl

N3ydenne ronoBHOr0 MO3ra yesioBeka (1o MyJisiKam).

N3y4yeHne n3MeHeHns pa3mepa 3padka.

Pa3nen 6. Onopa u 1BM:KeHUE

CkeJleT 4ejaoBeKa, €ro OTAEbI: OCEBOM CKEJET, CKeJIeT MOsACOB KOoHeyHocTer. OcoOeHHOCTH
CKEJIETa YEJIOBEKA, CBS3aHHBIE C TPYJNOBOW NEATENBHOCTBIO M IpsMoxoxkaeHueMm. CocraB u
CTpOEHHE KOCTeHl: TpyOuarsle u ryduarbie koctu. Poct kocteil. BospacTHeie M3MEHEHHS B
CTpoeHuM KocTteill. Tumsl coeauHeHus Bo3pacTHble M3MEHEHMsS B CTPOEHMM KocTed. Tumsl
COEeMHEHMUsT KocTeil. 3aboseBaHHsl OMOPHO - JBUTATEIbHOW CHUCTEMBl M HMX MPOQUIAKTUKA.
Mpimeynast cucrema. CTpoeHue M pa3BuTHe MbI. OCHOBHBIE IPYMIbI MBI, UX (YHKIUH.
Pabora MbIlII; cTraTUyeckas U AWHAMHUYecKas Harpy3ku. Poib HEpBHOMN cHCTEMBI B PEryssuu
paboThl MBI, YTOMJIEHHE MBILII, POJIb aKTUBHOTI'O OT/IbIXa B BOCCTAHOBJIEHWH aKTHUBHOCTH
MBIIIEYHOH TKaHU. 3HaueHUEe (GU3MUYECKON KyJIbTypbl M peXuMa TpyAa JUisl TMPaBUIBLHOTO
(hopMHpPOBaHUSI OLIOPHO - ABUTATEIbHON CUCTEMBI.

JdemMoHcTpanus

Ckerner 4enoBeka, OTAEIbHBIX KOCTEN. Pacmiibl KocTei.

IIpu€mbl Oka3zaHUs MEPBOM MOMOIIM NPU MOBPEXKACHUAX (TpaBMax) OMNOPHO - ABUTATEIbHOU
CUCTEMBI.

JlabopaTopHble U NpaKTHYeCKHe PadoThI

W3y4eHne BHETHETO CTPOCHUSI KOCTEH.

N3mepenue Macchbl ¥ pocTa CBOEr0 OpraHu3Ma.

BrisiBneHune BIUSHUS CTATUYECKON U AMHAMUYECKOM Harpy3KH Ha YTOMJIEHHE MBIIIIII.

Pasnen 7. BuyTpenHsisi cpeia opranuzma

[TonsiTHe «BHYTpEHHsIA cpenay. TkaHeBas KUIKOCTb.

KpoBp, €€ cocrtaB u 3HaueHHE B OOECHEYEHUHU >KH3HEAESITEeIbHOCTH opranusma. Kiierounsle
9JIEMEHTHI KPOBU: APUTPOLIUTHI, JIEUKOIMTHI, TpoMOOIHTHI. [11a3ma kpoBu. CBEPTHIBAaHHE KPOBH.
I'pynmer kpoBu. Jlumdpa. Ummynutet. Mudeknuonnsie 3ad6oneBanus. [Ipenynpenurenbapie
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npuBuBku. [lepenuBanue kposu. JloHopctBo. 3nauenue pabom JI. [lacmepa u U. U. Meunukosa
8 obnacmu umMMyHuUmema.

JdemMoHcTpanus

Cxembl ¥ TaOIHIIBI, TOCBAIMEHHBIC COCTABY KPOBH, IPYIIIaM KPOBH.

JlaGopaTopHble M IPaKTHYeCKHEe PA0OThI

N3y4yeHre MUKPOCKOIMYECKOTO CTPOCHHSI KPOBHU.

Pa3pnen 8. Tpancnopr BemecT

Cepatie, ero CTpoeHHe U PEryJIsIus 1eATeIbHOCTH. ool u Manblil Kpyri KpoBooOpalieHusl.
JlumdooOpamienne. J[Brmkenne kpoBu 1o cocyaam. KpopsiHoe naBneHue. 3a00JieBaHUs OPraHOB
KpOBOOOpAIIeHHUs, UX MPEAYPEKICHHE.

JdemMoHcTpanus

Mogens cepaa 4yenoBeka. TaOMUIBl U CXEMbl, WILTIOCTPUPYIOIIUE CTPOCHHUE KIIETOK KPOBU U
OpraHoB KpOBOOOpaIICHHUS.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI

N3mepenue KpoBSHOTO J1aBJICHUS.

Onpenenenre myJbca v MOACYET YUCIIAa CEPJCUYHBIX COKPAILIEHUH.

Pazgen 9. /Ipixanne

[ToTpebHOCTH OpraHu3Ma 4elnoBeKa B KUCIOpoJe Bo3ayxa. OpraHbl AbIXaHHS, UX CTPOCHUE.
JbixarenpHble aBwkeHus. ['azo00MeH B JI€rkux, TKaHsax. IlepeHoc ra3oB spurpouuTamMu H
1a3Moit kpoBu. Perynsanus neixanus. MckyccTtBeHHoe Abixanue. ['onocoBoii anmapar.
JdeMoHcTpanus

Mogaenu ropranu, JErKux.

JlaGopaTopHble M NpaKTHYecKHe Pa0OThI

Ormpesenenre 4acTOTHI AbIXaHUsI.

Pa3nen 10. [InmeBapenune

[MutarenpHbIE BeIeCTBA U MUIIEBBIE TPOAYKTHI. [I0TpeOHOCTh YenoBeKa B MHUIIE U MATATEIbHBIX
BemlectBax. Butamuubl. [lumeBapenue. CTpoeHue u (QYHKIHMH OPraHOB MHIIEBAPECHHUS.
[IumeBapuTenbHble  JKE€3bl: MMEYEHb W TMODKENTyJIoYHas JKejne3a. OJTamnbl  MPOIECCOB
nueBapenus. Mccneoosanus U. I1. I[lasénosa 6 obracmu nuweeapenus.

JdemoncTpanus

Penwvednas Moaenb BHyTPEHHUX OPraHOB YeIOBEKa.

JlaGopaTopHble M NpaKTHYecKHe Pa0OTHI

Bo3zgeiicTBue xemyJ04HOTO COKa Ha OENIKH, CIIFOHBI — Ha KpaxMal.

OrnpezneneHre HOPM pallMOHATIBHOTO TUTAHUS.

Pa3gen 11. OOMeH BelecTB M SHEPIrun

OO0mas xapakTepucTika oOMeHa BeliecTB U dHepruu. [InmacTuueckuil v SHEpreTHUeCKuii 0OMeH,
WX B3aMMOCBS3b. BUTaMuHbl, UX pojb B 0OMeHe BemecTB. [ umoBuTamMuHo3. [ nniepBUTaMUHO3.
Pa3nen 12. BoinesnieHue

Koneunbie npoayktsl oOMeHa BemiecTB. Opranbl BoifeneHus. [104ku, X cTpoeHne U PyHKIUH.
Oo6pazoBanue Moun. Pojib KOKH B BBIBEIEHUH U3 OPTaHMU3Ma MIPOyKTOB OOMEHA BEIIECTB.
JdemoncTpanus

Moenb modex.

Pa3nen 13. [TokpoBsl Tea

Crpoenue u QyHKIIUHA KOXH. POJIb KOXKH B TEIUIOPETYISAIMU. 3aKaluBaHHE. | UTHEHWYECKHE
TpeOoBaHUs K oJieke, 00yBU. 3a00I€BaHUS KOKU U UX MIPEIYIIPEKIACHUE.

JdemoncTpanus

CxeMbl, WILTIOCTPUPYIOIINE CTPOCHHUE KOKHBIX ITOKPOBOB YEJIOBEKA, IIPOU3BO/IHBIE KOXKH.
Pa3gen 14. Pa3mHokeHue 1 pa3BuTHE

Cuctema OpraHoB pa3MHOXKEHUs: CTpoeHue u rurueHa. Omionorsopenue. BuyTpuyTpobHoe
pasButue, poasl. Jlakranus. Poct u pa3Butue pebénka. [InanupoBanne ceMbH.

Pa3nen 15. Boiciiasi HepBHasi 1esITeJIbHOCTh

25



Pednexc — ocHoBa HepBHOM AesTenbHOCTU. HMccnedosanus U. M. Ceuenosa, U.11. Ilasnosa, A.
A. Yxmomckoeo,Il. K. Anoxuna. Buner pednexkcoB. @opmbl noseaeHus. OcOOEHHOCTH BBICIICH
HEPBHOM JEeATEIbHOCTH W TOBeJeHUs ueioBeka. [lo3HaBaTenbHbIE mpolecchl. TopMoxkeHHE.
Tunsl HepBHOM cucteMbl. Peub. Mbinuienue. Co3nanue. buosormdeckue putmbl. CoH, €ro
3HaueHWE W TWrueHa. [ uruena ymcrBeHHoro tpynaa. [lamste. Omonun. OcoOEHHOCTH ICUXUKU
yeJIoBeKa.

Pa3nen 16. YesioBek H €ro 3/10poBbe

CobnroieHue caHUuTapHO - TUTHEHUYECKUX HOPM M IIPaBUII 3I0pOBOro oOpa3a ku3Hu. Oka3aHue
MepBON JOBpauyeOHOW TOMOIIM TMPH KPOBOTCUCHHH, OTPABJICHUU yTapHBIM Ta30M, CIAaCCHUHU
yTOIMAIOIIET0, TpaBMax, OXOrax, OOMOPOXEHHH. YKpEIUJICHUE 3I0pOBbs: JABUTATEIIbHAs
AKTUBHOCTb, 3aKayiBaHue. DaKTOPBI PUCKA: CTPECCHI, TUITOJUHAMUS, TIEpeyTOMIICHHE. BpeaHbie
MPUBBIYKY, UX BIMSHHUE Ha 3]I0POBbE uejIoBeKa. YenoBek M okpyxkaromas cpeaa. Okpyxaroias
cpelna Kak MCTOYHHUK BemiecTB u sHeprur. Cpena oOurtanus. [IpaBuna moBeneHHs 4yeIoBEKa B
OKpYKarolleu cpere.

JlaGopaTopHble M NpaKTHYecKHe PA0OTHI

N3yuenue mnpuéMOB OCTAaHOBKM apTEPUAIBLHOTO M BEHO3HOTO KPOBOTCUCHUI.

AHanu3 1 OIleHKa BIHUSHUS Ha 3JJ0POBbE YesIOBeKa (PaKTOPOB OKPYKAIOIICH CPEIbI.

Buoaorus. O6mue 3akoHoMepHOCTH. 9 KJace

Bsenenue

MecTto Kypca B CUCTEME €CTECTBEHHOHAYUYHbIX AUCLUUIUINH, & TAKXKe B OMOJIOIMYECKUX HayKax.
Henu u 3amaum Kypca. 3HaueHue mpeaMera Jid [OHUMaHHUS €AMHCTBA BCErO JKUBOTO U
B3aMMO3aBUCHUMOCTH BCeX 4acTei 6rnocdepsl 3emiu.

Paznen 1. CtpykTypHasi opranuzanus ’KUBbIX OPraHU3MOB

Tema 1.1. XUMNYECKA A OPTAHU3ALINA KIIETKU

DneMEeHTHBIN cocTaB KJIeTKU. PacripocTpaHEHHOCTh 3JIEMEHTOB, UX BKJIaJ B 00pa3oBaHUE KUBOMI
MaTepu U OOBEKTOB HEKUBOW MPHUPOAbI. MaKpO3J1eMEHThl, MUKPOIJIEMEHThI; UX BKJIaJl B
o0Opa3oBaHHe HEOPTaHWYECKUX U OpraHMYECKHX MOJIEKYJ JKMBOTO BellecTBa. Heopranuueckue
MOJIEKYJIBl )KMBOTO BemlecTBa. Boma; e€ xumuueckue cBoiicTBa U O6uosorndeckas poisib. Comnu
HEOpraHMYECKUX KHCIOT, HX BKJIaJ B 0OECleYeHHE TMPOIECCOB KUZHEIEATEIbHOCTH |
noJiep>)kaHue Tromeoctasa. Ponb KaTMOHOB M aHHOHOB B 00ECIEYEHUH IPOIIECCOB
KU3HEAesITeNbHOCTH. OCMOC M OCMOTUYECKOE JaBJICHHE; OCMOTUYECKOE MOCTYIIJICHUE MOJIEKYI
B KJeTKy. OpraHuueckue MOJIeKyibl. buonornueckue mnonumepbl — O€IKH; UX CTPYKTypHas
opranusanys. yHKIKUN OENKOBBIX MOJEKYJ. YTJIEBOJAbI, UX CTPOCHHE U OMOJOTHYECKasl pOJlb.
XKupbl — OCHOBHOM CTPYKTYPHBI KOMIOHEHT KJIETOYHBIX MEMOpaH W HCTOYHUK HHEPIUU.
JJHK— wmonekynbr HacneacrBeHHocTH. Penymmkamus [IHK, nepemaua HacneactBeHHOR
uHboOpMaluU U3 TOKOJIEHUs B MokojieHue. [lepenaya HacneacTBeHHOW MHPOpPMALUU U3 s/ipa B
uuromnasMy; TpaHckpunuusa. PHK, e€ crpykrypa u ¢ynkuuu. HHpopmanumonHsle,
TpaHcnopTHble, pubocomanbabie PHK.

JdemoHcTpanus

O6neémuas monens JTHK.

Tema 1.2. OBMEH BEIIECTB U IIPEOGPA30OBAHUME SHEPI'MN B KJIETKE

OOMeH BelecTB U IMpeodpa3oBaHUE PHEPIUH B KJIETKe. TPaHCIOPT BELIECTB Yepe3 KIECTOUYHYIO
MeMmOpany. IluHo - u QarouuTos. BHyTpukieTouHoe muieBapeHHe M HAKOIJICHUE SHEPIHH;
paclerneHue rioKo3bl. buocuHTes 0elIKoB, )KUPOB U YIIIEBOJOB B KIETKE.

Tema 1.3. CTPOEHUE N ®YHKIINU KIIETOK

[IpokapuoTtnueckue kieTku: ¢opmMa U pasMmepsl. [luTomnazma OakTepuaabHOW KIIETKH.
Opranmsanuss ~ Merabonmu3Ma y  NpokapuoT.  ['eHeTnueckuilt — ammapar — GakTepuil.
Cnopoo6Gpa3zoBanue. Pazmuoxxkerune. MecTo u posib IpOKapuoT B OUOIIEHO3aX. DyKapuOTHIECKas
kierka. [{uromnasma sykapuotndyeckod kiaeTku. OpraHeiuibl LUTOIUIA3MBI, MX CTPYKTypa H
¢yukuuu. [urockener. BkioyeHus 1 X poib B METa0OIN3ME KIIETOK.
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KireTounoe s1po — LEHTP yIpaBJICHUS )KU3HEACATEIBHOCTBIO KIETKU. CTPYKTYpBI KJIETOYHOTO
aapa: sfaepHas 000J0YKa, XpOMaTuH (TeTepoXpoMarTuH), AapbIlKo. OcOOEHHOCTH CTPOEHUS
pacTuTenbHOM KieTKU. JleneHue kiaeTok. KieTku B MHOTOKIETOYHOM opraHusme. Ilonsatue o
T QepeHIIMPOBKe KIETOK MHOIOKJIETOYHOIO OpraHu3mMa. MHTOTHYECKMH LUKI: HHTepdasa,
penymmukanus JIHK; muto3, ¢assl MUTOTHYECKOTO JAEICHUS M NMPeoOpa3oBaHHUS XPOMOCOM.
buonoruyeckuil cMmbIci U 3HaueHHWEe MuUTO3a (Oecrmonoe pa3sMHOXKEHHE, POCT, BOCIIOJIHEHHE
KJIETOYHBIX MOTEPh B (PU3UOJIOTMUYECKMX W MATOJOTHYECKHX YCIoBUsAX). Kierounas Teopus
CTPOCHMSI OPTaHU3MOB.

JdemMoHcTpanus

[IpyHIMNMANbHBIE CXEMBI YCTPOICTBAa CBETOBOIO M AJIEKTPOHHOIO MHUKpockoma. Moaenu
KJIeTKA. CXEeMBI CTPOEHHUSI OPraHOMJOB PACTUTEIBHOW M KMBOTHOM KIIETOK. MUKpoIpenapaTsl
KJIETOK DPACTeHHUH, >KUBOTHBIX M OJHOKIJIETOYHBIX TPHOOB. CXemMa MHUTOTHYECKOTO [EJICHUS
KIIETKH.

JlabGopaTopHble  NPpaKTHYECKHEe PA0OTHI

N3ydenue kieTok 6akTepuii, paCTeHUH U )KMBOTHBIX Ha TOTOBBIX MUKpOIIpenaparax.

Pasnea 2. PazMHoKeHHe U MHANBUHAYAJIbHOE PA3BUTHE OPTAaHN3MOB

Tema 2.1. PASMHOXXEHUE OPI"AHNU3MOB

CymHocTs u (OpPMBI Pa3MHOXKEHHUS OpraHW3MOB. becronoe pasMHOXKEHHE PpacTeHUH W
KHUBOTHBIX. [l070BOE pa3MHOXKEHUE KMBOTHBIX M pacTeHUil; oOpa3oBaHUE IOJIOBBIX KIETOK,
OCEMEHEHHE M OIUIOAOTBOpEHHE. buosornyeckoe 3HAYEHUE TMOJOBOIO  Pa3MHOXKEHHUS.
I'ametorenes. Ilepuoasl 00pa3oBaHMs TOJOBBIX KIETOK: Pa3MHOMKEHHE, POCT, CO3PEBaHUE
(Mefi03) 1 popMHPOBAHHUE MONOBBIX KJIeTOK. OCOOCHHOCTH CriepMaToreHes3a

u oBoreHesa. OII0J0TBOPEHHUE.

JdemMoHcTpanus

[InakaThl, WITIOCTPUPYIOIIKUE CHOCOObI BEreTaTUBHOIO PAa3MHOXKEHMsSI IUIOJOBBIX JI€PEBHEB U
OBOIIIHBIX KyJIbTYp. Mukpomnpemnaparsl sinekinerok. dororpadguu, oTpaxkaromue pasHooodpasue
MIOTOMCTBA Y OJTHOM Mapbl poAUTENeH.

Tema 2.2. UHANBUJYAJIBHOE PASBUTUE OPITAHM3MOB (OHTOI'EHE3)
OMOpHOHaNbHBIN Tepuos pa3BuTUsA. OCHOBHbBIE 3aKOHOMEPHOCTH ApoOJeHus; oOpa3oBaHME
OJTHOCJIOMHOTO 3apojpllla — OnacTynbl. ['acTpynsnus; 3aKOHOMEPHOCTH OOpa30BaHMS
JBYXCIIOMHOTO  3apofpllla—  racTtpyyibl. I[lepBUuHBIM  OpraHoreHes W  JajbHEHIIas
muddepeHMpoBKa TKaHeH, opraHoB u cucreM. IlocTaoMOpHOHANBHBI MEpUON Pa3BUTHAL
®opMbl TOCTAIMOPUOHATILHOTO TIepuoAa pa3BuTHs. Henpsimoe pa3BuTHE; TMOJHBIA M HEMOJHBIN
MeTtamop(ho3. buonornueckuit cMmpicn pa3sutus ¢ meramopdosoM. Ilpsimoe passutue. Ctapenue.
OO0mme 3aKOHOMEPHOCTH pa3BUTHA. buorenernueckuii 3akoH. CXOJCTBO 3apojbllield U
SMOpHOHaNIbHAs JUBepreHuus npusHakoB (3akoH K. bapa). buorenermueckuii 3akoH (D.
I'exkens u @. Mroinnep). Padotst A. H. CeBeprioBa 00 sMOpHOHaIBEHOM H3MEHUNBOCTH.
JdemoHcTpauus

Tabnuipl, WITIOCTPUPYIOMINE TMpoliiecc MeTamopdos3a y OECrO3BOHOUYHBIX (KECTKOKPBUIBIX H
YelIyH4aTOKPbUIBIX HACEKOMBIX) W TO3BOHOYHBIX (am@uOuit). Tabmuupl, oTpaxkaromue
CXOJICTBO 3apO/JIbIIIEl TO3BOHOYHBIX JKHUBOTHBIX.

Tema 3.1. 3BAKOHOMEPHOCTU HACJIEJJOBAHM A [TPU3HAKOB

OtkpeiTue I'. Menaenem 3akOHOMEpPHOCTEH HacieNOBaHHUsS MNpU3HAKOB. ['MOpMIOIOTHYECKHiA
METOJl HM3YyYEHHUS HacCJeJICTBEHHOCTH. MOHOTHOpUAHOE W TOJNUTHOPUIHOE CKpelIMBaHHE.
3akonsl Menpens. HezaBucumoe W CLEIUIEHHOE HacienoBaHue. ['eHeTHYecKoe ompeiesieHue
noJsia. ['eHOTHI Kak 1IeJIOCTHAsA cucTema. B3aumonelcTBrE allIeNIbHBIX U HEAJJIENIbHBIX T€HOB B
oTpeieNIeHUH MPU3HAKOB.

JdemoncTpanus

PonocnoBHble. XpoOMOCOMHBIE aHOMAITUH YelloBeKa U MX (PEHOTUITMYECKHE TPOSBICHUSI.
JlabopaTopHble U NpaKTHYeCKHEe PadOThI

Pemenue reHeTHUECKUX 3a7a4 U COCTaBIEHUE POJOCIOBHBIX.

Tema 3.2. BAKOHOMEPHOCTHU U3BMEHYNBOCTHU
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OcHoBHBIE (OPMBI H3MEHYMBOCTH. | €HOTHUIIMYECKAass HW3MEHYMBOCTh. MyTanuu. 3HaYCHHE
MyTallMid I TPaKTHUKH CEeJIbCKOro Xo3diicTBa u  OuorexHosoruu. KomOuHatuBHAS
M3MEHYMBOCTh. DBOJIONMOHHOE 3HAUY€HUE KOMOMHATUBHOW M3MEHYMBOCTH. DEeHOTHIHUYECKas,
Wi Mojau(UKalMOHHAs M3MEHUYMBOCTh. Poyb ycioBHMil BHEIIHEW cpeasl B pa3BUTUU H
IIPOSIBJIEHUY NPU3HAKOB U CBOMCTB.

JdemoHcTpauust

[Tpumepsl MoK DUKAITMOHHON H3MEHUYHUBOCTH.

JlabGopaTopHble U NPpaKTHYECKHEe PA0OTHI

[TocTpoenne BapHallMOHHOW KPHUBOIl (pa3Mepbl JIUCTHEB PACTEHUN, aHTPOIOMETPHUECKUE
JTAHHBIC YYaIIuXcs).

Tema 3.3. CEJIEKIIVISI PACTEHUU, JKUBOTHBIX 1 MUKPOOPTAH3MOB

LleHTpbl NMpPOUCXOXKAEHHUSI M MHOrooOpasusi KyJbTypHbIX pacteHuil. CopT, mopoaa, MITaMM.
Meroabl celeKIMU pacTEHWd M KUBOTHBIX. JIOCTMKEHHMS M OCHOBHBIE HAlpPABICHHS
COBPEMEHHOM CeNEKIMH. 3HAUEHUE CEJIEKUUU JUIsl Pa3BUTUSA  CEJIbCKOXO3SHCTBEHHOIO
MIPOU3BOJICTBA, METUIIUHCKOM, MUKPOOUOIOTMYECKOM U JPYTUX OTpacieil MPOMBIIIIEHHOCTH.
JdeMoHcTpanus

CpaBHUTENIBHBIN aHANM3 MOPOJA JAOMAIIHUX >KMBOTHBIX, COPTOB KYJBTYpPHBIX PAacCTE€HMH U HX
TUKUX npenkoB. Kosuiekuuum v mpenaparbl COPTOB KYJIbTYPHBIX PAcCTEHUM, OTIMYAIOMIMXCA
HanOOJIbIIEH TIOIOBUTOCTHIO.

Pazjnen 4. DBosouus :KuBOro Mupa Ha 3emiie

Tema 4.1. MHOI'OOBPA3UE XHWBOI'O MHWPA. YPOBHU OPIAHU3ALIMU U
OCHOBHBIE CBOVICTBA XMBbIX OPTAHM3MOB

YpOBHUM OpraHuM3anuy >KU3HU: MOJIEKYJSIPHO - TEHETUYECKUM, KJIETOYHBIH, TKAaHEBbIH,
OpraHHbIN, OPTaHU3MEHHBIH, MOMYJSIUOHHO - BUA0BOM, OMOTreOleHOTHYECKU U OUOC(epHBIA.
EauHCTBO XMMHUECKOTO COCTaBa KMBOIM MaTepuu; OCHOBHBIE IPYIIIbI XUMUYECKUX 3JIEMEHTOB U
MOJIeKYJ, OOpa3yroliue >WBoe BemiecTBo Ouocdepnl. Kierounoe cTpoeHue OpraHu3MOB,
Hacensomux 3emiatro. OOMEH BEIIECTB M CaMOPEryJysiuss B OMOJOIMYECKHUX CHCTEMax.
CaMoBOCIIpOM3BEICHNE; HACIEACTBEHHOCTh M W3MEHYMBOCTH KaK OCHOBAa CYLIECTBOBAHHMSA
xuBo Mmarepun. Poct u pasButHe. Pazgpaxumocts; (opmbl H30MpaTENbHOW peaKuu
OpraHM3MOB Ha BHEIIHUE BO3JCHCTBUA. PUTMHYHOCTH MPOLIECCOB KU3ZHEACITEIBHOCTH;
OMOJIOrMYECKHe PUTMBI U UX 3HaueHHE. J[MCKPETHOCTh KUBOTO BEIECTBA U B3aMMOOTHOILIECHUS
YacTH U LIEJ0ro B OnocucTeMax. DHepro3aBUCUMOCTb KHUBBIX OPraHU3MOB; (OPMBI TOTPEOICHHS
sHepruu. llapcTBa >KMBOW MpUPOABI;, KpaTKas XapaKTEPUCTHKA €CTECTBEHHOM CHCTEMBbI
KJ1accu()MKALMK J)KUBBIX OpraHu3MoB. BuioBoe pazHooOpasue.

Jdemoncrpanus

CxemBbl, OTpakarolue CTPYKTYphl HAPCTB JKUBOHM NIPUPOIBI.

Tema 4.2. PA3SBUTHUE BUOJIOT YU B JIOJAPBUHOBCKUI TTEPHO/]

Pazeumue 6uonocuu 6 o0odapsunosckuili nepuood. locnoocmeo 6 Hayke npedcmasieHuil 06
«UBHAYATBHOU Yeneco0OpasHOCMUy U HeUSMeHHOCMU Hcugol npupoosl. Pabomur K. Jlunnes no
cucmemamuxe pacmenuil u ¥HCUsomuwix. Igonoyuonnas meopus K. b. Jlamapka.
JdemoHcTpanus

buoepaguu yuénvix, enécuux 6xnao 6 pazeumue 3860a10UYUOHHBIX UOel. Ku3Hb U 0esmenbHOCMb
K. b. Jlamapka.

Tema 4.3. TEOPUS Y. JAPBUHA O IPOUCXOXAEHUM BUJOB IIYTEM
ECTECTBEHHOI'O OTBOPA

[Ipennocsuikn Bo3HUKHOBeHUs yueHus Y. JlapBuHA: JOCTHMXKEHHS B OOJIACTH €CTECTBEHHBIX
HayK, sKcnenuonHbIid Matepuan Y. lapsuna. Yuenue Y. JlapBuHa 06 HCKyCCTBEHHOM OTOOpE.
VYuenue Y. JlapBuHa 0 €CTECTBEHHOM OTOOpe. Bua—oneMeHTapHas HBOJIOIMOHHAS €AMHUIA.
BceoOmas nHuBuAyaibHas N3MEHYMBOCTh M M30BITOYHAS YMCICHHOCTh OTOMCTBAa. boprba 3a
CYILLIECTBOBAHHME U €CTECTBEHHBIN 0TOOP.

JdemoHcTpauust

28



buorpadus Y. Jlapsuna. MapuipyT u koHKpeTHbIe Haxoaku Y. J[apBuHa BO BpeMs My TEIIECTBUS
Ha Kopabiie «buripy.

Tema 4.4. ITIPUCIIOCOBJIEHHOCTh OPTAHM3MOB K YCJIOBUSIM BHEIIHEN CPEJIbI
KAK PE3YJIbTAT JEMCTBUSA ECTECTBEHHOI'O OTEOPA

[TpucnocoduTenbubie 0cOOEHHOCTH cTpoeHHs. [lokpoBHUTENbCTBEHHAS OKpacKa MOKPOBOB Tela:
CKpBIBAIOIAsl OKpacka (OJHOTOHHAs, IBYTOHOBAs, pacwJCHSIOWAs U Jp.); IpeaocTeperaromas
okpacka. Mumukpus. IlpucrnocoburtenbHoe MOBeIEHHE >XUBOTHBIX. 3a00Ta O IOTOMCTBE.
Ouszuonornyeckue anantanui. OTHOCUTETLHOCTh IPUCIIOCOOIEHHOCTH.

JdemMoHcTpanus

WNnmroctpanuy, 1eMOHCTPUPYIOLIUME CTPOCHUE Tela JKUBOTHBIX M PAaCTUTENIbHBIX OPraHU3MOB,
o0OecrieunBaOIIie BbDKMBAHUWE B TUIHUYHBIX Ui HHUX YCIOBHUSIX CyllecTBOBaHMs. [Ipumepsl
Pa3IMYHBIX BUJIOB TOKPOBUTEIHCTBEHHOW OKPACKH Y )KUBOTHBIX.

JlaGopaTopHble M IpaKTHYeCKUE PadOTHI

OO6cy>xaeHre Ha MOJICNAX POJU MPUCIIOCOOUTEIBHOTO MOBEICHUS JKUBOTHBIX.

Tema 4.5. MUKPOSBOJIIOLIMA

Bun kak reHeTHMYeCKH HM30JIMPOBAaHHAS CUCTEMA; PENPOIYKTHUBHAS M3OJSIIMS U €€ MEXaHU3MBI.
[lomynsuoHHass CTPYKTypa BHJA; SKOJOTMYECKME U TI'EHETHMYECKHE XapaKTepUCTUKU
nonyisauuil. Ilomymsiumust — 3nemMeHTapHas SBONIONMOHHAs enuHuna. I[lytm u  ckopocthb
BUI000pa30BaHus; reorpaduueckoe 1 IKOJIOrHIecKoe BUI000pa3oBaHue.

JdeMoHcTpanus

CxemBbl, WUTIOCTPUPYIONIME TMpOoIece reorpaguieckoro BumooOpa3oBanus. [epOapum wu
KOJUIGKIIMM, TIOKa3bIBAIOIME WHIANBUAYAIbHYI0O M3MEHUYMBOCTh W pa3HOOOpasue COpPTOB
KYJIbTYpHBIX PACTEHHUH U TIOPOJ JOMAIIHUX KUBOTHBIX.

JlaGopaTopHble M NpaKTHYecKHe PA0OTHI

N3yyenue npucnocoO0IeHHOCTH OPraHU3MOB K CpeJie OOUTaHUsI.

H3yuenue uzmenuugocmu, Kpumepues 6uoa, pe3yibmamos UCKYCCMEeHH020 0moopa HA COpmax
KYIbMYPHBIX PACTEHUII.

Tema 4.6. BUOJIOTMYECKUE IMOCJIEACTBUA AJJATITALINA. MAKPOSBOJIIOLIMA
I'maBHBIE HaNpaBJIEHHUs 3BOIOIIMOHHOTO Mpoliecca. buonornyeckuit mporpecc U 6MOIOrHYECKUN
perpecc (A. H. Cesepuos). Ilytu noctmwxenuss Ouonormyeckoro mporpecca. OCHOBHBIE
3aKOHOMEPHOCTH 3BOJIIOLIMU: JAMBEPIeHIUs, KOHBEpreHnus, napamienusm. [Ipasuna somonun
Ipynn  OpraHu3MoB. Pe3ynbTaThl  3BOJIONUM: MHOrooOpaswe BHUAOB, OpraHUYecKas
11€J1eC000Pa3HOCTh, TOCTENEHHOE YCIIOKHEHHE OpraHU3aIiH.

JdemoHcTpauus

[IpuMepbl TOMOJIOTUYHBIX W AaHAJOTHYHBIX OPraHOB, MX CTPOCHUS U TIPOMCXOXKICHHUS B
oHToreHe3e. CxXeMbl COOTHOUICHHs IyTe MNpPOTrpecCUBHONW OMOJIOTMYECKON 3BOJIOLUU.
Matepuansl, XapakTepuU3yOIUe NpeACTaBUTENeH JKUBOTHBIX M PACTEHHUH, BHECEHHBIX B
KpacHyto KHUTY U HaxOJsIIUXCs 0] OXpaHOl rocyiapcTsa.

Tema 4.7. BOBHUKHOBEHUE XXN3HU HA 3EMJIE

Opranuyeckuii MUp Kak pe3yJbTaT 3BONIONMU. BO3HMKHOBEHHE M pa3BUTHE KU3HU Ha 3emile.
Xumuyeckudl, npeaduonornyeckuit (teopus akagemuka A. M. Onapuna), OMOIOTHYECKUN U
COLIMAJTILHBIN ATAIBI PA3BUTHSI )KUBOW MaTEPHH.

OUIOTeHETUYECKUECBSI3M B KUBOM NPUPOJIE; €CTEeCTBEHHAass Kiaccu(pUKalMs  KUBBIX
OpPraHHU3MOB.

JdemoncTpanus

CxeMbl BO3HUKHOBEHHS OJTHOKJIETOYHBIX DYKapHUOT, MHOTOKJIETOYHBIX OPTaHU3MOB, Pa3BUTHS
[[aPCTB PACTEHUI U KUBOTHBIX.

Tewma 4.8. PABBUTHUE XXN3HU HA 3EMIJIE

Pa3Butre xu3Hu Ha 3emile B apXeMCKyl0 U IIPOTEPO30MCKYyI0 3phl. IlepBble cienpl KHU3HU Ha
3emiie. [losiBieHNEe BceX COBPEMEHHBIX THUIOB OE€CIIO3BOHOYHBIX KUBOTHBIX. [IepBble XOp10BBIE.
PazButue BogHbIX pactenuil. Pa3Butue xu3Hu Ha 3emiie B mayneo3oickyo 3py. [losBienue u
ABOJIIOLMS CYXOMYTHBIX pacTeHuil. [lanmopoTHUKYM, ceMEHHBIE TAalOPOTHUKH, TOJIOCEMEHHbBIE
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pactenusi. Bo3HUKHOBEHHE MO3BOHOYHBIX: PBIOBI, 3¢€MHOBOJHbBIE, MTpecMblKalomuecs. Pa3Butue
JKU3HM Ha 3emMJie B ME3030MCKYI0 M KalHO30MCKYyI0 3pbl. [losBieHue W pacrnpocTpaHEHUE
IIOKPBITOCEMEHHBIX pacTeHUN. BO3HUKHOBEHHME NTHUL] M MIeKonurammux. llossnenue u
pazButue npuMmaroB. [IpoucxoxkneHue uyenoBeka. MecTo uyergoBeKa B JKHUBOW MPUPOJE.
Cuctemarnueckoe nojoxenue Buna Homo sapiens B cucreme XHBOTHOro mupa. IlpusHaku u
CBOMCTBA YEJIOBEKA, MO3BOJSIOIIME OTHECTH €ro K pa3IMYHbIM CHCTEMATHYECKUM TpyIIam
LapcTBa KUBOTHBIX. CTaguu 3BOJIOLMU YEJIOBEKAa: IPEBHEMILNN YEJIOBEK, JPEBHMM UEIOBEK,
nepBbie coBpeMeHHble Jtou. CBoMCTBa YenoBeka Kak Ouonorunyeckoro Buzia. [lonmynsumonnas
CTpyKTypa Buaa HOmMO sapiens; denoBeyeckHe pachl; pacooOpa3OBaHUE; EIAMHCTBO
MIPOUCXOXKACHUS pac. AHTHUHAYYHAs CYyIIHOCTh pacu3Ma.

Pasnen 5. BzaumMooTHOIEeHUs1 OpranusmMa u cpeibl. OCHOBBI 3K0JIOTHH

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

buocdepa — xuBas obomouka turaneTsl. Ctpykrypa Omocdepsl. Kommonentsl Ouochepsr:
KUBOE BEIIECTBO, BUJOBOW COCTaB, pa3HOOOpaszue U Bk B Ouomaccy. buokocHoe u kocHoe
BemiectBo Ouocdeprr (B. U. Bepuaackuit). KpyroBopor Bemiects B mpupoze. EcrecTBeHHBIC
COO0O0IIIeCTBA KUBBIX OpraHU3MOB. bruoreorneHo3sl. KOMIMOHEHTH OHOTeOeHO30B: MPOIYLEHTHI,
KOHCYMEHTbI, peyLeHThl. buo1eHo3bl: Bu0Boe pazHooOpasue,

IUIOTHOCTh TMOMyNAUUN, Ouomacca. AoOuormdeckue (aktopsl cpenbl. Ponb TeMmmeparypsl,
OCBEIIEHHOCTH, BIAXHOCTH U JPYrux (aKkTOpoB B IKU3HEAEATEILHOCTH COOOIIECTB.
HNHTeHCHMBHOCTh JEUCTBHS (akTopa Cpeabl; orpaHuumMBarounuii (aktop. BzaummoneiictBue
(akTOpOB Ccpenbl, Tpeesbl BBHIHOCIMBOCTH. buortmueckune (akroper cpenpl. llemnm u cetu
NUTaHUS. OKOJIOTMYECKHWE NHUpPaMUIbl: 4Hcel, Ouomaccel, sHepruu. (CMeHa OHOLIEHO30B.
[IprurHBI cMeHBI OMOLIEHO30B; (POpMUPOBAaHUE HOBBIX cooOuIecTB. POpMBbI B3aMMOOTHOIIECHUN
MEXy OpraHU3MaMHu.

[lo3uTuBHBIE  OTHONIEHHA — CUMOMO3: MyTyalus3M, Koolepanusi, KOMMEHCAINU3M.
AHTHOMOTHYECKHE OTHOLICHHS: XWIIHHUYECTBO, Mapa3suTH3M, KOHKypeHIUs. HelTpanbHbie
OTHOIIEHUS— HEUTPaAIU3M.

JdemoHcTpauus

CxeMbl, WUTIOCTPUPYIOIIHE CTPYKTYypy Ouochepbl u xapakTepusyiomme e€ OTIelbHbIC
COCTaBHbIE YacTH. TabIUIIBI BUAOBOTO COCTaBa U pa3HOOOpa3usl )KUBBIX OPraHU3MOB OMOCHEPHI.
Cxembl KpyroBopoTa BelIeCTB B mpupoje. KapTel, oTpaxkaromiue reojornyecKyro HCTOPHIO
MaTEepHKOB, PAaCIPOCTPAHEHHOCTh OCHOBHBIX OMOMOB CymIH. JlnaguibMbl 1 KMHOQHUIBMBI
«buocepar. Ilpumepsl cumOno3za MeXIy MpeICTABUTENSIMM pPa3IMUHBIX LAPCTB KUBOM
IIPUPOJBI.

JlabopaTopHble U NPaKTHYECKHE PadOThI

CocraBieHue cxeM Nepejauy BelecTB U SHEPruu (Lenei muTaHus).

N3ydyeHne M omnMcaHuE SKOCUCTEMBI CBOEH MECTHOCTH, BBISBICHHE THUIIOB B3aUMOJEHCTBUS
pPa3HbIX BUJOB B IAHHOM SKOCUCTEME.

Tema 5.2. BUOCOEPA N YEJIOBEK

[Ipupoansie pecypchl M HUX HCIOJIb30BaHHE. AHTPOIOT€HHbIE (aKTOpbl BO3ACUCTBUS Ha
OMOIIeHO3BI (POJIb YEIOBEKa B MPUPOJIE); TOCIEACTBUS XO3AHCTBEHHON IEATETLHOCTH YeI0BeKa.
[IpoGeMbl panmoHaIBbHOTO MPUPOOIIOIB30BAHNS, OXPaHbl MPUPOJIBL: 3allUTa OT 3arpA3HEHUIH,
COXpaHEHHE STAJIOHOB M MAMITHUKOB MPUPOJBI, OOecledeHrne MPHUPOJHBIMU pecypcamMu Ha
CEJICHUS TUIAHETBHI.

JdemMoHcTpanus

Kapts! 3a11oBeTHBIX TEPPUTOPUI HAIIEW CTPAHBI.

JlabGoparopHble U NPpaKTHYeCKHEe PA0OTHI

AHanu3 1 OLEHKA MTOCJIEICTBHUM IEATEIBHOCTH YEJI0OBEKA B SKOCHCTEMAX.
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TemaTHueckoe INIAHUPOBAHHUE ¢ YKA3AHUEM KOJINIECTBA YaCOB,
OTBOJMMOE HA OCBOEHHE KAXKI0i TeEMBbI

Paznen, tema

KoanuyecTBo yacoB

Buonorus. Beegenne B 6mosnoruso. S kiace 34
Pasnen 1. )KuBoli opranusm: CTpoe€HUE U U3yUEHHE 8
Paznien 2. MHOroo6pasue >KUBbIX OPraHu3MOB 14
Paznen 3. Cpena oOuTanus )KMBBIX OPraHU3MOB 6
Pa3znen 4. Yenosek Ha 3emiie S)
O6006menne 1
Buonorus. ’KuBoii opranusm. 6 kiiace 34
Paznen 1. CtpoeHue u cBOMCTBA XKUBBIX OPIraHU3MOB 10
Paznen 2. dKuzHenesaTenbHOCTh OpraHu3ma 23
Paznen 3. Opranusm u cpena 1
Buosaorusi. MHorooopasue ;KHUBbIX OPraHu3MoB. 7 KJjacc | 68
BBenenue 2
Paznen 1. [apcTBo I[IpokapuoTsr 4
Paznen 2. LapctBo ['pust 4
Paznen 3. LlapcTBo Pactenus 10
Paznen 4. [lapcTBo JKuBOTHBIC 44
Paznen 5. Bupycsl 4
BuoJorus. Yenosek. 8 kiiacce 68
Paznen 1. Mecro 4enoBeka B CHCTEME OpraHUIecKoro Mupa | 3
Paznen 2. OOuwmit 0630p ctpoenust U (yHKIUN opranusma | 4
YenoBeKa

Paznen 3. Koopaunanus u perynsius 10
Omnopa u IBWKEHHE 8
BayTpenHsist cpena opranusma. 3
TpaHcmopT BemecTs 6
Jprxanue 5
[TumeBapenue 5
OOMeH BelecTB U SHEPTUU 2
Brinenenne 3
ITokpoBHI TeTa 4
PasmHOXeHME U pa3BUTHE. 3
Bricmias HepBHasI 1€ TENBHOCTh 5
YenoBek u €ro 310pOBbE 7
Buosorus. O0mue 3akoHoMepHOCTH. 9 Ki1ace 68
BBenenue 1
Paznen 1. CtpykTypHas opraHu3anus )KUBBIX OPTaHU3MOB 11
Paznen 2. Pa3MHoXeHUe 1 HHIUBUAYATBHOE Pa3BUTHE 6
OpTaHU3MOB

Paznen 3. HacinencTBeHHOCTh U MN3BMEHYUBOCTH Opranu3MoB | 20
Paznien 4. DBomtous )KUBOTO MHpa Ha 3emiie. 23
Paznen 5. B3aumooTHomeHus oprannsma u cpeapl. OCHOBBI | 7

OKOJIOTHH.
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Kaacc | IIporpamma yuyeOHOro nmpeamera Koa-Bo 4yacoB B | Kos-Bo 4acos
HeJIeTI0 roj

5 Buonorusa. Beenenne B OM0I0OTHIO. 1 34

6 buonorus. )Kusoit opranusm. 1 34

7 Bbuomnorus. Mmuoroo0Opasue KUBBIX | 2 68

OpPTraHHU3MOB.

8 Buonorus. Yenosex. 2 68

9 buonorus. O6mue 3aKOHOMEPHOCTH. 2 68

HUTOI'O: 272 yaca
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