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ITosicHuTeILHAS 3aMUCKA

Pa0ouasi nporpaMma cocTaBjieHAa HA OCHOBe:

1. IlpumepHoii mporpaMmmel 1o Ouosiorun: buonorus: nporpamma: 5-9 kiacchl 00111€00pa30BaTENbHBIX
yupexaenuit muneitabiii kype / Aropsr H. U. Conun, B. b. 3axapos

2. TlpumepHoii mporpammsl o 6uonoruu: buonorus: nporpamma: 5-9 kimaccsl 001e00pa30BaTENEHBIX
yupexxaeHuil konueHtpuueckuii kypc Astopsl H. M. Conun, B. 1. CuBornazos

PaGouass mporpamma oOecredeHa ydeOHHKaMH, y4EOHBIMH IMOCOOUSIMH, BKJIIOUEHHBIMH B (eaepaibHbIN
nepevyeHp y4eOHUKOB, peKoMeHayeMbix MuHoOpHayku P® k ucnonb3oBanuto (npuka3z MunoOpuayku PD ot
21.03.2014 Ne 253 ¢ nocnenyromyuMy N3MEHEHNUIMH):

YyeOHUKM:
— H.MU.Conun, B.N.Conuna. buonorus. XKusoii opranusm. 6 kiacc — M. Jlpoda, 2013
— B.Bb.3axapos, H.U.Conun. buonorusi. MHOrooOpa3ue xuBbIx opraHnuzMoB. 7 kinacc — M. [Ipoda,
2016
— H.U. Connn, M.P.Canun. buonorus. Yenosek. 8 xkinacc — M. [poda, 2016

— C.I''Mamonros, B.b.3axapos, .b. Aradonosa, H.W1. Conun. buonorus. O6mue 3akoHOMEPHOCTH. 9
knacc — M. [Ipoda, 2017

KoJsunyecTBO 4acoB 10 yueOHOMY IJIAHY:
6 xaacc - 34 yaca, 1 yac B HeJeJI10;

7 KJIace — 68 yacoB, 2 yaca B HeJleJIIO;

8 kiacc — 68 yacos, 2 yaca B HeJeJI10;

9 kJjacc — 66 yacos, 2 yaca B HeJleJII0.



IlnanupyemMsble pe3yJibTaThbl OCBOCHHS Y4e0OHOI0 peaMera

/Kusoii opranuzm

JIuunocmmuwie pesynomamol 00yueHus

—®opMHUpOBaHKE OTBETCTBEHHOT'O OTHOIICHUS K O0YYEHHIO;

—opmupoBaHue M03HaBATEIbHBIX HHTEPECOB M MOTHBOB, HAIIPABJICHHBIX HA U3YUYEHUE IPOrPaMM;
—pa3BUTHE HABBIKOB O0yUYCHHUS;

—opmupoBaHue colMaIbHBIX HOPM U HaBBIKOB ITOBEACHUS B KJacce, IKOJIe, 10Ma U Jp.;
—opmupoBanue 1 J0OpOKENATENbHBIE OTHOLICHNSI K MHEHHIO IPYTrOro YelOBEKa,

—popMupoBaHe KOMMYHMKATUBHOW KOMIIETEHTHOCTH B OOLIECHUM U COTPYJHHUYECTBE CO CBEPCTHHKAMH,
YUUTEISIMU, IOCTOPOHHUMU JIFO/IbMHU B ITpoliecce y4eOHOM, 00111eCTBEHHOM U APYroil 1eITeIbHOCTH;
—OCO3HaHHUE LIEHHOCTH 3/10pOBOr0 U 0e301macHoro o0pasa Ku3HHU;

—OCO3HaHUE 3HAYEHUS CEMbU B )KU3HU YEJIOBEKA,

—YBa)XKUTEJIbHOE OTHOILIEHHE K CTAPLIMM U MJIa/IIINM TOBAPHUILAM.

Memanpeomemmnbvie pe3yibmamol 00y4eHus

VYuamuecs A0JKHBI yMETb:

—OpraHU30BbIBATH CBOIO YUEOHYIO JIESATEILHOCTB;

—IIJIAHUPOBATh CBOIO AEATEIBHOCTD O] PYKOBOJICTBOM YUUTEIs;

—COCTaBJIATh IJIaH paboThI;

—paboTaTh C JOMOJIHUTEILHBIMU HCTOYHUKAMH HH(POpMALUH;

—OCYIIECTBIISITh TOUCK AOMOTHUTEIBHON HH(OpMAIK HAa OyMaXHBIX U 3JICKTPOHHBIX HOCUTEIISX;
—J1aBaTh ONpPEEICHHUS;

—paboTaTh ¢ OMOJIOTUYECKUMHU OO BEKTAMU;

—Y4acTBOBAaTh B IPYIIOBOi paboTe (Manas rpynmna, Kiacc);

—paboTath ¢ TEKCTOM naparpada u ero KOMIOHEHTaMU;

—COCTaBIIATh IJIaH OTBETA;

—COCTaBJISITh BOIIPOCHI K TEKCTY, pa30MBaTh €ro Ha OT/JENIbHbBIE CMBICIIOBbIE YaCTH, JI€JIaTh M10/13ar0JIOBKH;
—Yy3HaBaTh U3y4aeMble 0OBEKThI Ha TA0IMIAX;

—OLIEHUBATh CBOM OTBET, CBOIO paboTYy, a Takke paboTy OJIHOKIACCHHUKOB;

IIpeomemmnoie pezynvmamot 00yuenusn

Yuawuecs oondrcnol snamo:

—CYTb OCHOBHBIX TOHATUI U TEPMHUHOB;

—OCHOBHBIC OPTaHOM/IBI KJICTKH, TKAHH PACTEHUH W XKHUBOTHBIX, OPTaHbl M CHCTEMBI OPTaHOB PAacCTCHUH U
KMBOTHBIX;

—CTpOeHHE YacTel nodera, OCHOBHBIX OPIaHOB U CUCTEM OPIaHOB XHBOTHBIX, YKa3bIBaTh UX 3HAUCHHUE;
—BIuUsHUE (AKTOPOB CPEIbl HA KHUBBIC OPraHU3MBI;

—XapakTep B3aMMOCBSI3eH MEX/1y *KUBBIMU OPraHU3MaMH B IPUPOJHOM COOOIIECTBE;

—CTPYKTYpY IPHUPOTHOTO COOOIIECTBA.

Yuawuecs oondcnol ymems:

—pacro3HaBaTh U MOKa3bIBaTh Ha TaOJIUIIAX OCHOBHBIE OPTaHOM[bI KJIETKH, PACTUTENBHBIE M KHUBOTHBIC
TKaHU, OCHOBHBIE OPTraHbl U CUCTEMBI OPTaHOB PACTCHUN U )KUBOTHBIX;

—MCCIEeJ0BAaTh CTPOSHUE OCHOBHBIX OPTaHOB PACTECHUS;

—ONpeAensaTh YepThl Pa3INyuus B CTPOCHUH PACTUTEIIbHON U )KUBOTHOM KJIETOK;

—YCTaHaBJIMBATh B3aUMOCBS3b MEXK]y CTPOCHHEM No0era 1 ero (yHKIUIMHU;

—MCCIIEe0BaTh CTPOEGHUE YacTel obera Ha HaTypaJIbHbIX 00BEKTax, ONpeAeaTh UX Ha Ta0yInIax;
—000CHOBBIBaTh BaKHOCTh B3aMMOCBSI3HM BCEX OPraHOB M CUCTEM OPraHOB JJIsi 00ECIEUYEHHUs IEJTOCTHOCTH
opraHusma.

—OIpeAeNaTh U MOKa3blBaTh Ha TaOJMIE OpraHbl U CUCTEMBI, COCTABJISAIOLIME OPraHU3MBbl PAacTEHUN U
KHMBOTHBIX;

—OOBSACHATH CYITHOCTh OCHOBHBIX IPOLIECCOB KHU3HEACATEIILHOCTH OPTaHU3MOB;

—00O0CHOBBIBATh B3aUMOCBSI3b IIPOLIECCOB )KU3HEEATEIILHOCTH MEX 1y CO00ii;

—CpaBHHUBATH MPOLIECCHI KU3HEACATSILHOCTH PA3IMYHBIX OPTaHU3MOB;

—Habuo1aTh 32 OMOJIOrMYECKUMHU IPOLIECCaMU, ONUCHIBATh UX, J1€1aTh BbIBO/IbI,

—HCCIIE0BATh CTPOEHUE OTAEJIbHBIX OPIraHOB OPraHU3MOB;

—uxcupoBaTh CBOM HaOIIOIEHUS B BUJIE PUCYHKOB, CX€M, TaOJIuUIy;



—co0roIaTh MpaBwiia OBEICHUS B KAOWHETEe OMOJIOTHH.

MHoroo0pa3ue ;KUBbIX OPraHUu3MOB

JIuunocmmuute pesynomamol 00yueHun

—Pa3Butue u popmupoBaHue HHTEpEca K U3yU4EHUIO IPUPOJIbI;

—pa3BUTHE WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CITOCOOHOCTEH;

—BOCMUTaHUE OEPEKHOT0 OTHOIICHUS K MPUPOE, HOPMHUPOBAHHE SKOJOTHIECKOTO CO3HAHMUS;
—TIpU3HaHKUE BBICOKOW IIEHHOCTH XKU3HHU, 3J0POBbSI CBOETO U IPYTUX JIO/ICH;

—pa3BUTHE MOTHBAIMH K IMOJTYYSHHIO HOBBIX 3HaHUH, JalIbHEHIIEMY U3yUYEHUIO ECTECTBEHHBIX HAYK.
Memanpeomemnuie pe3yrvmamal 00y4enus

Yuawuecs donocnol ymemn:

—J1aBaTh XapaKTEPUCTUKY METOJOB U3yUEHHsI OMOJIOTHYECKUX O0OBEKTOB;

—pa3pabaTbIBaTh IUIaH - KOHCIIEKT TEMBI, UCIIONIB3YS pa3Hble HCTOYHUKU MH(POPMAIUY;

—TOTOBHUTbH YCTHBIE COOOIICHUS U MHUCbMEHHBIE pedepaTsl Ha OCHOBE 0000mIeHNsT HHQOpMaIK ydyeOHNKa
U JIOTIOJTHUTENIbHBIX UCTOYHUKOB,;

—BBITNIOJHATH JIA0OPATOPHBIE PAOOTHI O] PYKOBOJICTBOM YUUTEIIS;

—CPpaBHUBATH MPEJICTABUTENICH Pa3HBIX TPYII paCTEHUH, 1eJaTh BHIBOIBI HA OCHOBE CPABHEHUS;
—OIICHUBATH C ICTETUYECKON TOUKH 3PSHUS IPEACTABUTENCH PACTUTEIHHOTO MUDA;

—HaX0AUTh WH(GOPMALIUIO O KUBBIX OPraHM3Max B HAYYHO - MOMYJSPHOW JUTEpaType, aHAU3UPOBATh U
OILICHUBATh €€;

—Ha0JII01aTh U OMUCHIBATh Pa3IMYHBIX MIPEJICTABUTEICH KUBOTHOT'O MHPA;

—HaXOIWTh B Pa3IMYHBIX HCTOYHUKAX HEOOXOIUMYIO HH(POPMAIIUIO O KUBOTHBIX;

—M130UpaTenbHO OTHOCUTBCS K OMOJIOTMYECKOM HH(pOpMAIMM, COJAEpKallelcss B CpPeACTBaX MacCOBOM
uH(popMalnu;

—CpaBHMUBATh )KUBOTHBIX U3yYEHHBIX TAKCOHOMUYECKHX TPYII MEXy co00ii;

—BBISBIIATH PU3HAKN CXOJICTBA M PA3JIMYMs B CTPOCHUH, 00pa3e KU3HU U MTOBEJICHUH )KUBOTHBIX;
—paboTaTh ¢ JOMOJHUTEIBHBIMU HUCTOYHMKAMU HMH(GOpPMAIMM, UCIOIb30BaTh JUIsl MOUCKAa HH(OpMaIuu
BO3MOXHOCTU MIHTEpHETa;

—000011aTh U 1eTaTh BBIBOJBI 110 U3YYEHHOMY MaTepHay;

—TIPEICTABIATh U3yYCHHBI MaTepHall, HCIIOIb3YsI BO3MOKHOCTH KOMITHIOTEPHBIX TEXHOJIOTHIA.
IIpeomemmnoie pezynvmamot 00yuenusn

Yuawuecs 0ondxcnvl 3nams:

—CTpOEHHE U OCHOBHBIE MPOIIECCHI JKU3HEIEATEIIbHOCTH OaKTepuid U rpuodoB;

—pa3HooOpasue u pacrpocTpaHeHne OaKTepuil U TPUOOB;

—pomb OakTepuil ¥ rpuOOB B PUPOIE U KU3HU YEIOBEKA;

—MeTOo/AbI TPOPIITAKTUKA HHPEKITMOHHBIX 3a00JIEBAHHIA.

—OCHOBHBIE TIOHATHS, OTHOCSIIIIUECS K CTPOCHHIO MTPOKAPHOTHYECKONW M 3YKapUOTHUYECKOH KIIETOK;
—OCHOBHbBIE METO/IbI U3yUCHHSI PACTCHHUIA;

—OCHOBHBIE TPYIIBI PACTEHUH, OCOOCHHOCTH UX CTPOCHUS M KHU3HEAEATEIbHOCTH, MHOT000pa3ue;
—O0COOEHHOCTH CTPOCHUS U JKU3HEIeATEIbHOCTH JTUIIaiHUKOB;

—poJb pacTeHuil B 6uocepe U )KU3HU YEI0BEKa,;

—TPOUCXOXKIEHUE PACTEHUI U OCHOBHBIE 3TAIbl Pa3BUTHUSI PACTUTEIHLHOIO MUPA.

—TIpU3HAKU OpraHU3Ma KaK LEJIOCTHOIN CUCTEMBI,

—OCHOBHbBIE CBOICTBA KUBOTHBIX OPTaHU3MOB;

—CXOJICTBO M Pa3IMYMs MEXKIy PACTUTEILHBIM M KHBOTHBIM OPTaHU3MaMHU;

—TpU3HAKH, OCHOBHBIE CUCTEMAaTUUYECKHE IPYIMIIbI IPOCTEHIINX, UX 3HAYCHHE B SKOJIOTMUECKUX CUCTEMaX;
—TIapa3sUTHYECKUX MPOCTEHINNX, BbI3BIBAEMBIC UMHU 3a00JI€BaHUS Y YEJIOBEKa M COOTBETCTBYIOIINE MEPHI
PO UITAKTUKH.

—COBpPEMEHHBIE MPEICTABICHUS O BOSHUKHOBEHHH MHOTOKJICTOYHBIX KUBOTHBIX;

—o011yI0 XapakTepucTUKy Thrna KuieqyHononocTHbie;

—o0011y10 XapakTepucTuKy Tuma Ilnockue yepsu;

—o0m1yto xapakrepuctuky Tuna Kpyrisie uepsu;

—o0011yto XapakTepucTuky Tumna KonpuaTtsie uepsu;

—O00IIyI0 XapaKTepUCTUKY THMa UIeHUCTOHOTHE;

—O0O0IIIyI0 XapaKTEePUCTHKY THIIA XOPIOBBIE;

—COBpEMEHHbBIE MIPEJICTABICHHS O BOSHUKHOBEHHH XOPJAOBBIX KHUBOTHBIX;



—OCHOBHbBIE HaIIPABJICHUS ABOJIIOLIUN XOPIOBBIX;
—O0O0IIYyI0 XapaKTEepUCTUKY HaJkIacca PeIObI;

—oO0O0IIyI0 XapaKTEePUCTHKY Ki1acca 3eMHOBO/IHBIE;

—OoO01LIYyI0 XapaKTepUCTUKY Kiacca [IpecMblikaromuecs;

—O0O0IIyI0 XapaKTepuCTUKY Kiacca [ITuisr,

—OO0IIYyI0 XapaKTEepPUCTHUKY Ki1acca MiekonuTaromue.

—TPUMEHSATH NIOJYyYEHHbIE 3HAHUS B IOBCETHEBHOM JKU3HH.

Yuawuecs oondcnol ymems:

—J1aBaTh OOIIYI0 XapaKTePUCTUKY OaKTepuid M rprudoB;

—O0O0BACHATH CTPOCHHUE I'PUOOB U JIUILIANHUKOB,;

—IPUBOAUTD IIPUMEPHI PACIPOCTPAHEHHOCTH I'PUOOB U JIUIIAHHUKOB;

—XapaKTepHU30BaTh poJib FPUOOB U JIMIIAKHUKOB B OMOIIEHO3aX;

—ONpeAesaTh HeCheJOOHBIE IUISIIOYHbIC TPHOBI;

—O0O0BACHATH POJIb OaKTepuil U rpUOOB B IPUPOJIE U KU3HU UEIIOBEKA.

—/1aBaTh OOIIYI0 XapaKTEPUCTUKY PACTUTENIBHOTO LIApCTBA;

—O0OBSCHITH pOJIb pacTeHH B Ouocdepe;

—/1aBaTh XapaKTEPUCTUKY OCHOBHBIX I'PYII PaCTCHUIL;

—O0OBACHATH IPOUCXOKICHUE PACTEHUI M OCHOBHBIE 3TAIlbl PA3BUTUS PACTUTEIBLHOI'O MHPA;
—XapaKkTepHu30BaTh PaCIpOCTPAaHEHNE PACTEHHUH B Pa3IMYHbBIX KIIMMATHUYECKUX 30HaX 3eMIIU;
—IIPeICTaBIATh BOIIOLMOHHBIN ITyTh Pa3BUTHUS )KUBOTHOTO MUPA;

—KJIacCU(PUIMPOBATH )KUBOTHBIE OOBEKTHI 10 UX MPUHAJUJIEKHOCTU K CUCTEMAaTHUECKUM IpyIIIaM;
—TIPUMEHSATH JIBOIHbIE Ha3BaHUs )KUBOTHBIX IPU MOATOTOBKE COOOLIEHUH, TOKIIAJI0B, PE3EeHTALINH;
—OIpeeNsATh CHCTEMAaTUYECKYIO IPUHAIEKHOCTD )KUBOTHBIX K TOW MJIM UHOM TaKCOHOMUYECKOMU TIpyIIIE;
—Ha0JII01aTh 32 OBEJICHUEM >KUBOTHBIX B IIPUPOJIE;

—OOBACHATH B3aMMOCBA3b CTPOEHUS U (QYHKIMI OPraHoB U HMX CHCTEM, 00pasa KU3HHU U Cpe/ibl OOUTaHUs
KUBOTHBIX;

—TIOHUMAaTh B3aUMOCBSI3H, CIOXKHUBIINECS B IPUPOJIE, U UX 3HAYEHHUE JUISl SKOJIOTUYECKUX CUCTEM;
—BBIIETIATH KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHUTY, ¥ CITOCOOCTBOBATh COXPAHEHHIO UX YUCIEHHOCTH U
MECT OOUTAaHUS;

—OKa3bIBaTh NEPBYIO METUIIMHCKYIO TIOMOIIb ITPH YKYCaX OMACHBIX WU SITIOBUTHIX )KUBOTHBIX;
—HCNOJb30BaTh MEPHI MPOPUIAKTUKY MTapa3uTapHbIX 3a00JIeBaHUT;

—O0OBSACHATH 3HAUEHUE 300JI0TMUECKUX 3HAHUN JUI COXpAaHEHMs >KU3HU HA IUIaHETe, pa3BeJCHUS PeAKUX U
OXpaHSEMBIX KUBOTHBIX, BEIBEJICHHUS HOBBIX ITOPO/]T )KUBOTHBIX;

—MHCNOJIb30BaTh 3HAHUSI B ITOBCEAHEBHON KU3HHU.

Yenosek

Jluunocmmuwie pezyromamot 00yuenus

—®opMHUpPOBaHKUE OTBETCTBEHHOI'O OTHOILEHUS K YUEHUIO, TPYAY;

—opMupoBaHue 1IETOCTHOIO MUPOBO33PEHHS;

—opMupoBaHUE OCO3HAHHOCTH U YBAXKUTEIBHOIO OTHOUIEHHUS K KOJUIEraM, APYrUM JIFOSIM;
—opmupoBaHre KOMMYHUKATHBHON KOMIIETEHIIMY B OOIEHUH C KOJIJIETaMHU;

—opMupOBaHUE OCHOB KOJOTMUECKOM KYJIbTYpBHI.

Memanpeomemmuwie pe3yibmamul 00y4eHUA

Yuawuecs oonoicnwvt ymems:

—IIJJAHUPOBATh COOCTBEHHYIO YYEOHYIO NEATENBHOCTh KaK CAMOCTOSTENIBHO, TaK M TOJA PYKOBOJCTBOM
YUUTENs;

—Yy4acTBOBaTh B COBMECTHOM JAESITENBbHOCTH (paboTa B MaJbIX rpynmnax);

—paboTaTh B COOTBETCTBHUHU C MOCTABJICHHOM 3a1a4eil, IIaHOM;

—BBIJIEJIATH [VIABHBIE U CYILIECTBEHHBIE IPU3HAKU ITOHATHI;

—COCTaBJISITh ONMCAaHUE OOBEKTOB;

—COCTaBJIATh POCTHIE U CIIOKHBIE IUIAHBI TEKCTA;

—OCYIIECTBIIATh HOUCK U OTOOP MH(POPMALIMU B TOIOTHUTEIBHBIX HCTOUYHHKAX;

—BBIABJIATH IPUYUHHO - CJICJCTBEHHbBIE CBA3H;

—paboTaTh CO BCEMH KOMIIOHEHTaMU TEKCTa;

—OLIEHUBATh CBOIO padOTy U JESATEIBHOCTh OJTHOKJIACCHUKOB.

Ilpeomemmuvie pe3yromamul 00yuenus



Yuawuecs donxcnvl 3nams:

—OHOJIOTHYECKUE B COLMATBbHBIC ()aKTOPBI AHTPOITOTEHE3a,;

—OCHOBHBIC 3TaIllbl 3BOJJIFOIITMH YCJIOBCKA,

—OCHOBHBIC YePTHI pac YeJIOBeKa.

—BKJIAJ] OTCUECTBCHHBIX YYEHBIX B pa3BUTHE 3HAHUN 00 OpraHM3Me YelIOBEKa,

—OCHOBHBIC IPU3HAKH OPTaHU3Ma YeJIOBEKa.

—DPOJIb PETYJISTOPHBIX CUCTEM;

—MEXaHMU3M JICHCTBUS TOPMOHOB;

—YaCTH CKeJeTa YeJIOBeKa;

—XUMHUYECKUI COCTAaB U CTPOCHUE KOCTEI;

—OCHOBHBIC CKCJICTHBIC MBIIIIIBI YCJIOBCKA,

—TIIpU3HAKU BHYTPEHHEH CPe/Ibl OPraHn3Ma;

—IIpU3HAKU UMMYHHUTETA;

—CYIIHOCTh PUBUBOK U UX 3HAYCHUE,

—CYIICCTBCHHBIC ITPU3HAKH TPAHCIIOPTA BEUICCTB B OPraHuU3MCE.

—OpraHbl JIbIXaHHsI, UX CTPOCHUE U (DYHKIIUH;

—TUTHEHUYECKHE MEPBI M MEPHI MPO(PUIAKTHKH JETOYHBIX 3200JI€BaHUIA;

—OpraHbl MUIICBAPUTEILHON CHCTEMBI;

—TUTUEHUYECKHE MEPbl U MEphl MPO(PUIAKTUKY HAPYIIEHHUs paObOThl MUIIEBAPUTEIBHON CUCTEMBI;
—OpTraHbl MOYEBBIICTUTEILHOU CUCTEMBI;

—MepbI MPOPUITAKTUKH 3a00JIEBAaHII MOYEBBIICIIUTEIILHON CUCTEMBI;

—O0COOEHHOCTH MJIACTHYECKOTO M SHEPTeTUIEeCKOro 0OMEHa B OpraHU3Me YeJIOBEKa;

—POJiIb BUTAMHUHOB;,

—CTpoeHHE U (HYHKIIUHU KOXKU;

—TUTUCHUYECKHE TPeOOBAHUS 110 YXOTy 32 KOXKEH, HOI'TSIMH, BOJIOCaMHU, O0YBBIO M OJICIKIIOM;
—CTpoeHue U QYHKIIMH OPTaHOB MOJIOBOI CHCTEMBI YETIOBEKA;

—OCHOBHBIE ATaNbl BHYyTPUYTPOOHOTO U BO3PACTHOTO Pa3BUTHUS YETIOBEKA;

—O0COOEHHOCTH BBICIICH HEPBHOM JEATEILHOCTU YEIIOBEKA;

—3Ha4eHHe CHa, ero (assl;

—puéMBI pallioOHaIBLHON OpraHU3aIuH TPY/a U OT/ABIXA;

—OTpULATCIIBHOC BIIMAHUC BPCIHBIX ITPUBBIYCK.

Yuawuecs donxcnvr ymems:

—Y3HaBaTb OCHOBHBIC CTPYKTYPHBIC KOMIIOHCHTBI KJICTOK, TKaHe! Ha Ta6m/1uax " MHUKpOIIpEIiapaTax;
—YyCTaHaBIMBATh U OOBSICHITH B3AUMOCBSI3b MEXKAY CTPOCHUEM M (PYHKIMSIMH KJIETOK TKaHEW, OPraHoB U
UX CUCTEM.

—BBISBJIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS U (DYHKIIMOHUPOBAHUS OPTaHOB UYBCTB;
—Cco00o1aTh Mephl MPOGUIAKTUKY 3a00JICBaHUI OPTraHOB YYBCTB;

—pacro3HaBaTh YaCTH CKEJIeTa Ha HATJISIHBIX TOCOOMSIX;

—HaxOHUTh Ha HATJISHBIX TOCOOUSX OCHOBHBIC MBIIIIIBI;

—OKa3bIBaTh MEPBYIO TIOBPAUEOHYIO MTOMOII MPU TIEPETTIOMaXx;

—CpaBHUBATh MEXKY CO00 cTpoeHne U (YHKIIUU KIETOK KPOBH;

—O0OBSACHATh MEXaHU3MbI CBEPTHIBAHUS U TIEPETUBAHMS KPOBH;

—pa3ianyaTh U ONMUCHIBATH OPTaHbl KPOBEHOCHOW M TUM(ATHIESCKON CHCTEM;

—H3MEPSIThH IYJIbC U KPOBSIHOE JTABJICHUE;

—OKa3bIBaTh MEPBYIO IOBpAYeOHYIO TOMOIIb TIPU KPOBOTECUCHUSX;

—BBbIABJIATH CYIICCTBCHHBIC ITPU3HAKHN HBIX&TGHBHOﬁ CUCTCMBI, IPOUCCCHI AbIXaHUA U ra3006MeHa;
—OKa3bIBaTh MEPBYIO IOBpAY€OHYIO TOMOIIIb TIPU CIIACEHUH YTOAIOIIETO U OTPABICHUN YTapHBIM ra3oM;
—XapaKTCPU30BaTh NUIICBAPCHUEC B PA3HbIX OTACIAaX HI/IIJ_IeBapI/ITCJIBHOf/'I CHUCTCMBI,
—O0OBSACHATh MEXaHNU3M TEPMOPETYJISIIHH;

—BBbIABJIATH CYIICCTBCHHBIC ITPU3HAKHN O6M€Ha BCIICCTB U MPCBPAILLICHUA SHCPIrUU,
—OKa3bIBaTh MEPBYIO MOMOIIb ITPH MOBPEXKICHHUIX KOKH, TEIUIOBBIX U COJTHEYHBIX ylIapax;
—BBbIACIIATh CYIICCTBCHHBIC IIPU3HAKH IICUXHUKHU YCIIOBCKA,

—XapaKTEePHU30BaTh TUIIBI HEPBHOW CHCTEMBI;

—Cc00J101aTh HOPMBI JIMYHOW THTHEHBI U PO IIIAKTUKU 3200 IeBaHUH;

—OKa3bIBaTh MEPBYIO IOBPAYCOHYIO TOMOIIIb.



O0mme 3aKOHOMEPHOCTH

Jluunocmmuute pezyromamol 00yuenusn

—®opMupoBaHUe YYBCTBA POCCUUCKON TPakKIaHCKOW HISHTUYHOCTH: ATPUOTH3MA, JTIOOBU M YBAXKEHUS K
OteuecTBy, 4yBCTBa rOpJ0CTHU 3a CBOIO Ponuny;

—O0CO3HaHUE YYaIIUMUCA OTBETCTBEHHOCTH U AoJira repen PoanHoii;

—OTBETCTBEHHOE OTHOIICHHE K 00Y4EHHIO, TOTOBHOCTh U CIOCOOHOCTH K CaMOOOPa30BaHHUIO;
—opmupoBaHre MOTHBALIMH K 0OYYEHHIO U MO3HAHHIO, 0CO3HAHHOMY BBIOOPY Oyayieit npodeccuu;
—CMHOCOOHOCTh YYalIMXCS CTPOUTH AAJIbHEHIIYI0 WHAMBUAYAIbHYIO TPAaeKTOpPHIO OOpa3oBaHMs Ha Oaze
OpHUEHTAIINH B MUPE MPoQeccruii u mpodhecCHOHATBHBIX TPEITOYTEHHH;

—opMupoBaHUEe 1EJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKH U OOIIECTBEHHOM MPAKTUKH;

—Co0JII0IeHNe U TPOMaraHia y4aluMucs MpaBuil MOBEJCHUS B MPUPOJE, UX YyUAaCTHE B MIPUPOAOOXPAHHOU
NesITeTbHOCTH;

—YyMEHHE peaanu30BbIBATh TECOPETUUECKHE MO3HAHUS HA IPAKTHKE;

—OCO3HAHWE 3HAYCHHs OOpa3oBaHMS MJIS TOBCEIHEBHOW JKM3HM M OCO3HAHHBIM BBIOOp Mpodeccun
yUYalIMMHUCS,

—CIIOCOOHOCTh yYalIuXcsi MPOBOAMTH padOTy HaJa OmHMOKaMHU JJisi BHECEHUS KOPPEKTHUB B yCBaMBAaeMbIC
3HAHMUS,

—TIpU3HAHKE YYAIUMHUCS MIPaBa KaXI0T0 YeJI0BeKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE MHEHHE;
—TOTOBHOCTh ~ yYaIIMXCS K  CaMOCTOSTENbHBIM  IOCTYIKAM ¥  aKTUBHBIM  JICHCTBUSM  Ha
MPUPOI00XPAHUTEIILHOM TIOTIPHIIIC;

—YyMeHHUE apTryMEHTUPOBAHHO U 0OOCHOBAaHHO OTCTAWBaTh CBOIO TOUKY 3PECHHS,

—KpUTHYHOE OTHOIIICHHE K CBOUM TIOCTYITKaM, OCO3HAHHE OTBETCTBEHHOCTH 32 MX PE3YJIbTATHI;
—OCO3HAHHOE, YBAXKUTEIBHOE M J100pOXKelaTelbHOE OTHOIIEHHWE K JAPYroMy YeJOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO, KYJIbTYPE;

—O0CO3HaHUE BAKHOCTU (POPMHUPOBAHUS IKOJIOTHUECKON KYIbTYPhl Ha OCHOBE MPHU3HAHMS [IEHHOCTHU >KU3HU
BO BCeX €€ TPOSIBICHUSIX M HEOOXOIWMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHUS K OKPYXKAIOIIEH
cpene;

—YyMEHHE CITYIIATh U CJBIMATh JPYroe MHEHHUE, BECTH TUCKYCCHUIO, YMEHHE ONIEPHPOBATH (haKTaMH, KaK JJIs
JI0Ka3aTeNbCTBA, TaK U JAJISl OTIPOBEPIKEHUSI CYIIECTBYIOIIIETO MHEHHUS.

MeTanpeaMeTHbIe pe3yJIbTaThl 00y4YeHHUs!

Yuawuecs donxcnvr ymems:

—COCTaBJIATh CXEMbI M TAOJIUIIBI JUTSI HHTETPAIlAU TIOTYICHHBIX 3HAHWM;,

—000011aTh U JeNaTh BBIBOABI IO U3YYEHHOMY MaTepHaly;

—COCTAaBJIATh KOHCIIEKT maparpada ydeOHUKa 10 U/WIH ITOCIIe U3YYCHHs MaTepraia Ha ypOKe;
—pa3pabaThIBaTh IUIAH - KOHCIIEKT TEMBI, UCIIONB3YS pa3Hble HCTOYHUKY HHPOPMAITUY;

—paboTaTth C JOMOJHUTENbHBIMM MCTOYHHKAMHM HH(OpPMAlMM W UCIHOJIB30BaTh UX JUIsl TOUCKa
HE00XO0IMMOT0 MaTepHuaa;

—TOTOBUTH YCTHBIC COOOIICHMsI M TTMChbMEHHBIE pedepaTbl Ha OCHOBE 0000IIEeHUsT MaTepuaia yuieOHUKa U
JIOTIOTHUTETHHOMN JINTEPATYPHI;

—TI0JIb30BaThCs MIOMCKOBBIMU cucTeMamu MHTepHeTa.

—TPECTABIATh U3YYCHHBIH MaTepHall, UCIIOIb3YS BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTUN;
—OOBICHITH PUCYHKH U CXEMBI, IPEJICTABICHHbIE B YUeOHUKE;

—CaMOCTOSITEIIbHO COCTABIISATH CXEMBI TIPOLIECCOB, MPOTEKAIOIINX B KIETKE, U «IIPUBA3BIBATHY OTACIbHBIC
WX 9Tambl K Pa3JIUYHBIM KJIETOUYHBIM CTPYKTYpam;

—HWILUTIOCTPUPOBATH OTBET MPOCTEUIITMH CXEMaMHU U PUCYHKAMH,

—paboTaTh ¢ MUKPOCKOIIOM U TOTOBUTH MPOCTEHIINE MpenapaThl 1Jii MUKPOCKOIIMYECKOTO UCCIIEAOBAHNUS;
—J1aBaTh XapaKTEPUCTUKY TeHETHUECKUX METOAOB U3yUCHHsI OMOJIOTHUECKUX OOBEKTOB;

Ilpeomemmuvie pe3yromamol 00yuenus

Yuawuecs oonocnol snamo:

—MaKpO3JIEeMEHTbI, MUKPOIJIEMEHTHI, UX BKJIAJ B 00pa30BaHHE HEOPTaHMUYECKUX U OPTaHUYECKUX MOJIEKYI
’KMBOTO BEILIECTBA;

—XHUMHUYECKUE CBOMCTBA U OMOJIOTUYECKYIO POJIb BOJIBL;

—pOJIb KATHOHOB ¥ aHUOHOB B 00€CTICUEHUH MTPOIIECCOB )KU3HECSITEIbHOCTH;

—YPOBHHU CTPYKTYPHOIH OpraHu3ainuu OEIKOBBIX MOJIEKYT,



—TMPUHIUIBI CTPYKTYPHOUM OpraHu3anuy U QyHKIMH YTIIEBOIOB;

—TPUHIUIBI CTPYKTYPHOM Opranu3anuu u GyHKIHH KUPOB;

—CTpyKTypy HyKinenHoBbIX kuciot (JJHK u PHK);

—OIKCHIBaTh OOMEH BEILECTB U MPEBPAILIEHUE YHEPTHH B KIIETKE;

—TPUBOJNTH MOJIPOOHYIO CXEMY Ipoliecca OMOCHHTE3a OCITKOB;

—OIpeIeNICHHs] MOHSATUI: «IIPOKAPUOTHD), «IYKAPHUOTHI»,«XPOMOCOMBI», KKAPUOTHID, KMUTO3Y;
—CTpPOEHUE MPOKAPUOTUUECKON KIIETKH;

—CTpPOCHHE MPOKAPUOT (OAKTEpUU U CHHE3EJIEHBIE BOAOPOCIH (IIMaHOOAKTEPHUN));

—CTpPOEHHE FYKAPUOTUUYECKOM KIIETKH;

—MHOTr000pa3ue yKapuoT;

—O0COOEHHOCTH CTPOEHUS PACTUTEIBHON U KUBOTHOM KJIETOK;

—TJIaBHBIC YaCTH KIIETKU;

—OpraHouibl IIUTOILIA3Mbl, BKIIIOUCHUS;

—CTaJIni MUTOTUYECKOTO LIUKIIA U COOBITHS, IPOUCXOAIIUE B KJICTKE HAa KKIOW U3 HUX;
—TI0JI0KEHUS KJIETOYHON TEOPUH CTPOEHUSI OPraHU3MOB;

—OHONOrHUECKUIA CMBICTT MUTO32;

—MHOT000pasue GopM OecIoNoro pa3MHOKEHHUS ¥ TPYIIIIBI OPTaHU3MOB, JIJIsI KOTOPBIX OHH XapaKTEPHBL;
—CYIIHOCTh MOJOBOT'0 PA3MHOKEHHUS U ero OMOJIOTMYECKOE 3HAUCHHUE;

—TpoIlecC raMeTOreHesa;

—MeHl03 1 ero OMOJIOrNYeCcKOe 3HaYCHHUE;

—CYIIHOCTh OIUIOJJOTBOPEHUS;

—OIIpPEIEIICHUE TTOHATHUS «OHTOTEHE3Y;

—TepUOAN3alNI0 UHIUBUYaIbHOTO Pa3BUTHUS;

—>3Tanbl 3MOPUOHATIBHOTO pa3BUTHS (IpoOsIeHHe, racTpyJIsIMs, OPraHOTeHe3);

—opMBbl TOCTAIMOPUOHATILHOTO MEPUOJIa PAa3BUTHS: HENPSMOE pa3BUTHE, PA3BUTHE IOJHBIM U HEMOJIHBIM
IIPEBPALLEHUEM;

—TIpsMOE Pa3BUTHE;

—~Ouorenernyeckuit 3akoH . ['ekkens u @. Miomnepa;

—OIIpeIeNICHUs] OCHOBHBIX T'€HETUYECKUX TTOHATUH;

—CYIIHOCTh THOPUI0IOTUYECKOT'0 METO/1a M3yUEeHUsI HACJI€JICTBEHHOCTH;

—3aKoHBI MeHaes;

—3aKkoH Moprasna.

—BU/Ibl I3MEHYMBOCTHU M PA3IUUUsI MEXKAY HUMH;

—METO/bI CENEKIINH;

—CMBICJI U 3HAYEHUE SIBJIICHUS TeTepo3uca U MOIUTUIOUINH;

—YPOBHH OpraHM3alUM KUBOW MAaTEPUM M HAYYHbIE TUCLUIUIMHBI, 3aHUMAIOINECS U3YUYEHUEM IIPOLIECCOB
KHU3HEACSATEIIbHOCTH Ha KaXKI0M U3 HUX;

—XHUMUYECKUI COCTaB )KHUBBIX OPraHU3MOB;

—PpOJIb XUMHUYECKHX 3JIEMEHTOB B 00pa30BaHUU OPTraHUYECKUX MOJIEKYJ;

—CBOMCTBA JKUBBIX CUCTEM U OTJINYME UX MPOSBICHUN OT CXOAHBIX MPOLIECCOB, IPOUCXOASIINX B HEXXUBON
MIPUPOJIE;

—I1apcTBa )KUBOU IPUPOJIbI, CUCTEMATHKY U IPEICTAaBUTENEH Pa3HbIX TAKCOHOB;
—TMpeCTaBICHUS €CTECTBOUCIIBITATENCH JOJAPBUHOBCKON MOXHU O CYLTHOCTH KUBOU MPUPOIBI;
—aB3msabl K. JIuHHEs Ha cucTeMy )KHUBOTO MUPA;

—OCHOBHbIE TIOJI0KeHUs HBoonnoHHON Teopuu K. b. Jlamapka, e€ mo3UTUBHBIE U OIIUOOYHBIEC YEPTHI,
—yduenwne Y. JlapBuHa 00 HCKYCCTBEHHOM 0TOOpE;

—y4enue Y. JlapBuHa 0 €CTECTBEHHOM OTOODE;

—THUIIbI IOKPOBUTEIBCTBEHHON OKPACKU M X 3HAYEHUE JUIsl BBDKUBAHUS;

—OOBICHIATH OTHOCUTENBHBIN XapakTep MPUCIIOCOOICHHI;

—O0COOEHHOCTHU MPUCTIOCOOUTEHHOTO MTOBEICHHUS;

—3Ha4yeHue 3a00Thl O TOTOMCTBE /1JIs1 BEDKUBAHUS;

—OIpeAeNCHUs OHATUHN «BUI) U «TIONYJIALIUAY;

—CYIIHOCTh T€HETUYECKUX MPOLIECCOB B MOMYJISAIUIX;

—opMBbI BUI000PA30BAHHS,

—TJIaBHBIC HAMIPABIICHUS YBOJIIOIMH: OMOJOTHYECKHI porpecc U OMOJIOrMUECKHii perpecc;



—OCHOBHbBIE 3aKOHOMEPHOCTH BOJIIOLMH: TUBEPTECHIINIO0, KOHBEPTEHLIUIO U NapaJUIEIU3M;
—Ppe3yNbTaThl 3BOJIIOLNY;

—reoputo akagemuka A. . Onapuna o IpoOUCXO0XAEHUN KU3HU Ha 3eMIIe.

Yuawuecs oonorcnvl ymems:

—O0OBSACHATH MPUHIUN JeHCTBUS (HEPMEHTOB;

—XapaKTepHu30BaTh (PyHKIMH OEIIKOB;

—OTMeYaTh YHEPreTUUYECKYIO POJIb YTTIEBOIOB H IUIACTUYECKYIO (DYHKITHIO KUPOB;

—XapaKTepHu30BaTh META00IU3M IPOKAPUOT;

—ONKCHIBaTh TCHETUUECKUH anmapart OakTepuit;

—ONKCHIBATh MIPOLIECCHI CIOPOOOPA30BaHUS U PA3MHOKEHHSI IPOKAPHOT;

—O0OBSACHATH MECTO M POJIb MPOKAPHOT B OMOLIEHO3AX;

—XapaKkTepHu30BaTh (PYHKIHUHU OPraHOUAOB LUTOILIA3Mbl, 3HAYCHHE BKIIOUEHUH B JKU3HEAEATEIbHOCTU
KIIETKU;

—ONKCHIBaTh CTPOCHUE U (PYHKIIMH XPOMOCOM;

—XapaKTepHU30BaTh OMOJIOTHUECKOE 3HAYCHNE OECTI0I0r0 Pa3MHOKEHHS,

—O0O0BACHATH IIpoLiecC MeH03a, IPUBOIALIMN K 00pa30BaHUIO TAIUIOMIHBIX FaMET;

—OIIUCHIBATh MIPOLIECCHI, TPOTEKAIOIINE IPU APOOJIEHUH, TaCTPYJIALUN U OPTaHOT€HE3E;
—XapaKTepHu30BaTh (POPMbI TOCTIMOPHUOHAILHOTO PA3BUTHS;

—pa3nnyaTh COOBITHS, CONTPOBOXK/IAIOIINE PA3BUTHE OpraHU3Ma IIPU MTOJIHOM U HEMOJIHOM MPEBPALLEHUY;
—O0O0BACHATH OMOJIOTMUYECKUIT CMBICIT pa3BUTHS ¢ METaMOP(}HO30M;

—XapaKTepHu30BaTh ATAIbl OHTOI'€HE3a MPH NMPSMOM ITOCTIMOPUOHATILHOM Pa3BUTHUH;

—HCIOJIb30BaTh IIPU PEUICHUH 3a/1a4 T€HETUYECKYIO0 CUMBOJIUKY;

—COCTaBJISITh TEHOTUIIBI OPTAaHU3MOB U 3aIIUCHIBATh X TaMETHI;

—CTpPOUTh CXEMBbl CKPELIMBAaHUSA IIPM HE3aBUCHUMOM W CLEIUIEHHOM HACIEI0BAaHUU, HAcJIeOBaHUM,
CLICTUIEHHOM C I10JIOM;

—CYIIHOCTh T€HETUYECKOTO ONPEEIICHHUS 11014 Y PACTEHUN U )KUBOTHBIX;

—XapaKTepHu30BaTh F€HOTUIT KaK CUCTEMY B3aUMOJIEHCTBYIOIIMX T'€HOB OPraHNu3Ma;

—COCTaBJIATh IPOCTENUIINE POIOCIOBHBIE U PEIIaTh T€HETHUECKHE 3a/1a4H;

—pacrno3HaBaTh MyTallMOHHYIO0 U KOMOMHAaTUBHYIO U3MEHUYUBOCTB;

—OOBSACHATh MEXaHU3MBI Tlepeadn NMPU3HAKOB U CBOMCTB M3 MOKOJICHHUS B MOKOJIEHWE M BO3SHUKHOBEHHE
OTJIMYUN OT POJUTENHCKUX (OPM y TOTOMKOB;

—/1aBaTh ONPEACIICHUS] YPOBHEN OpPraHMU3allM KUBOTO U XapaKTEPU30BaTh MIPOLECCH] )KU3HEAESITEIbHOCTH
Ha Ka)/I0M U3 HUX;

—XapaKTepHU30BaTh CBONCTBA JKUBBIX CUCTEM;

—OOBACHATD, KaK IIPOSBIISIFOTCS CBOWCTBA KUBOTO HAa Ka)k/IOM U3 YPOBHEH OpraHu3aluu;

—TIPUBOJMUTH KPATKYI0 XapaKTEPUCTHUKY MCKYCCTBEHHOW M €CTECTBEHHOW CHUCTEM KIaCCH(PHMKALMU KUBBIX
OpPraHHU3MOB;

—O0OBACHATH, IOYEMY OPraHU3MBbl OTHOCAT K Pa3HbIM CUCTEMAaTHUYECKUM TPYIIIIaM;

—OIICHUBATh 3HaUYCHHE IBOTIONMOHHON Teopun XK. b. Jlamapka 11t pa3BUTHSI OMOJIOTHH;
—XapaKTEePU30BaTh IIPEATIOCHUIKA BOSHUKHOBEHUS YBOIIOLUOHHOM Teopuu Y. JlapBuHa;

—1aBaTh ONPEIEICHUS MOHATHHA «BUI» U «IOMYJIALH;

—XapaKTepHU30BaTh NPUUUHBI OOPHOBI 32 CYIIECTBOBAHUE;

—OnpeensaTh 3HaueHHE BHYTPUBHIOBOW, MEXBUAOBOM OOppObI 3a CyllecTBOBaHME U OOpbOBI C
abnoTnyecKkuMH (haKTOpaMH CPEJIbL;

—J1aBaTh OLIEHKY €CTECTBEHHOT0 0TOOpa KaK pe3ysbTaTa 00phObI 3a CYLLIECTBOBAHHE.

—TIPUBOIMUTD MPUMEPHI MIPUCIIOCOOUTEIBHOTO CTPOCHHUS TeJa, MOKPOBUTEIHCTBEHHONW OKPACKH ITOKPOBOB U
MIOBE/ICHUS JKUBBIX OPTaHU3MOB;

—O0OBSACHATH IPUYNHBI pa3/IelICHUs BUIOB, 3aHUMAIOIINX OOIIMPHBIN apea 0OUTaHus, Ha TIOMYJISIHH;
—XapaKTepHU30BaTh MPOLECC IKOJIOTNYECKOTO U reorpapuueckoro BUI000pa3oBaHus;

—OIICHUBATh CKOPOCTh BHJ000pa30BaHUS B PpA3IMYHBIX CHUCTEMAaTHUECKUX KATETOPUSAX IKUBOTHBIX,
pacTeHUl 1 MUKPOOPTraHU3MOB;

—XapaKTepPHU30BaTh IYTH JOCTH)KEHUSI OMOJIOTHYECKOTO Iporpecca: apoMopo3, HIH0AAANTAIHIO U O0IIYIO
JETeHEepaLuIo;

—TPUBOAUTD IPUMEPHI FTOMOJIOIMYHBIX U aHAJIOTUYHBIX OPTraHOB;



—XapaKTepU30BaTh XUMHUUECKUH, MPEeNOHONIOTUIECKH, OMOIOTUYECKU U COLMANbHBINA 3Tanbl Pa3BUTHS
YKUBOW MaTEpUHU.

B pe3yJabTare n3yyeHusi Kypca 0M0JIOTHH B OCHOBHOM HIKOJI€:

1) dbopmMupoBaHHE CHUCTEMBI HAYYHBIX 3HAHHWHA O KMBOH MPHUPOJE, 3aKOHOMEPHOCTSAX €€ pPa3BUTHS,
HMCTOPUYECKH OBICTPOM COKpaIlleHHH OWOJOTHYECKOTO pa3sHooOpasuss B Ouocdepe B pe3yiabrare
ACATCIBHOCTH 4YCJIOBCKA IJId pa3BUTHA COBPCMCHHBIX CCTCCTBCHHO-HAYUYHBIX HpeHCTaBHCHI/If/'I O KapTHUHC
MUDpA;

2) ¢dopmupoBaHHE TEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX TMPEACTABICHUN O OHWOJOTHYECKUX
o0BeKTax, IMpoleccax, SBICHUSX, 3aKOHOMEPHOCTSAX, 00 OCHOBHBIX OHMOJIOTHYECKHX TEOPHUSIX, 00
KOCUCTEMHOMN OpraHH3aINK KU3HH, O B3aUMOCBSI3H KUBOTO M HEKUBOTO B Onocdepe, 0 HacIeICTBEHHOCTH
Y U3MEHYHMBOCTH; OBJIaJICHUE TIOHATUIHBIM alnapaToM OHOJIOTHH;

3) npuoOpeTeHne OIbITa UCIOIB30BAHUS METOIOB OMOJIOTHUECKON HAYKH U TIPOBEICHUS HECIOXKHBIX
OMOJIOTUYECKUX JKCIEPUMEHTOB ISl M3y4YCHHs OJKUBBIX OPTaHU3MOB M UEJIOBEKa, NPOBEICHUS
HKOJIOTUYECKOTO MOHUTOPUHTA B OKpYXKAIOILeH cpejie;

4) QopMupoBaHHE OCHOB SKOJOTMYECKOW TPaMOTHOCTH: CIIOCOOHOCTH OIIEHWBATh IOCIEACTBUS
ACATCIBbHOCTH YCJIOBEKA B IPUPOAC, BIIMAHUC (baKTOpOB pUCKa Ha 3JO0POBLE YCIIOBCKA, BBI6I/IpaTI> OCIICBBIC U
CMBICJIOBBIC YCTAHOBKHM B CBOUX HeﬁCTBHﬂX " TMOCTYIKAaxX MO OTHOIICHUIO K JKUBOH nmpuponac, 310pOBbIO
CBOEMY M OKpYKAIOIIMX, OCO3HAHHE HEOOXOJMMOCTH JCHCTBUH MO COXPAaHCHHIO OHMOpPa3HOOOpa3us H
MPUPOIHBIX MECTOOOUTAHUHN BHJIOB PACTCHUI U )KUBOTHBIX;

5) dopMupoBaHHE TPEACTABICHUA O 3HAYCHHH OWOJOTMYECKHMX HAyK B pEHICHUH MpolJemM
HEOOXOIMMOCTH PaIlOHATBHOTO MPHUPOAONOIB30BAHUS 3AIIUTHI 3I0POBbs TIOJCH B YCIOBHUAX OBICTPOTO
M3MEHEHUS SKOJIOTHYECKOTI0 KaueCTBa OKPYKAIOIIEH Cpe/ibl;

6) OCBOEHHME NPHUEMOB OKa3aHMs IEPBOM IMOMOIIM, PALMOHAIBHON OpraHu3alluy TpyAda U OTAbIXA,
BBIPAILIMBAHUA U PA3MHOXKCHUSA KYJIbTYPHBIX PACTEHUN U JOMAIIHUX KUBOTHBIX, YX0/1a 3a HUMHU.

BeIntyckHHMK Hay4uTCs:

® [10JTb30BATHCSl HAYYHBIMU METOJAMH ISl PAcTO3HAHUS OMOJIOTMYECKHX MpoOJieM; /1aBaTh HAyYHOE
00BsICHEHHE OMOJIOTHYECKUM (paKkTaMm, IMpolLeccaM, SBICHUSAM, 3aKOHOMEPHOCTSM, HUX PpOJU B KHU3HU
OpPTaHWU3MOB M YEJIOBEKAa; NMPOBOAMTH HAOIIOACHUS 33 JKUBBIMH OOBEKTaMH, COOCTBEHHBIM OPTaHU3MOM;
OINUCHIBaTh OHOJOIMYECKUE OOBEKThbI, IMPOLECChl M SBJICHMSA; CTABUTh HECJOXHbIE OHOJIOIMYECKHE
AKCHEPUMEHTHI U UHTEPIIPETHPOBATH UX PE3YJIbTATHI.

e BEIMyCKHUK OBNAJCET CUCTEMOM OHMOJIOTMYECKMX 3HAHMM — MOHATHUSAMH, 3aKOHOMEPHOCTSMHU,
3aKOHaMM, TEOpHUSMH, MMEIOLUIMMHU Ba)kKHOE 00IIeo0pa3oBaTeIbHOE U IO3HABATEIbHOE 3HAYEHUE;
CBE/ICHUSIMU 110 HCTOPHH CTAHOBJICHUS! OMOJIOTUH KaK HAyKH.

® BBIMTYCKHUK OCBOMUT OOIIME MPUEMBbI: OKa3aHUs IEPBOIl MOMOIIN; pallMOHAILHON OpraHu3aluy Tpyaa
U OT/bIXA; BBIPALIMBAHUS U PA3MHOXKEHHUS KyJIbTYpPHBIX PACTEHUI U IOMAIIHUX XKHUBOTHBIX, YX0/a 32 HUMH;
NpOBE/JCHUST HAOMIONEHUM 3a COCTOSHHEM COOCTBEHHOIO OpraHu3Mma; IpaBuia paboThl B KaOHMHETe
OMOJIOTHH, C OMOJIOTMYECKUMU TTPHOOpPaAMU M HHCTPYMEHTAMU.

® BHIMTYCKHUK MPHOOPETET HABBIKKA HMCIIOJNIb30BAaHUS HAYYHO-TIOMYJSIPHOI JHTEpaTyphl MO0 OHOJIOTHH,
CIPAaBOYHBIX MaTepHajoB (Ha OyMaKHBIX M OJJIEKTPOHHBIX HOCHUTENSX), pecypcoB VHTepHeTa mnpu
BBITNIOJTHEHUH Y4€OHBIX 3a7ad.

Buinycknux noayuum 603mMOoNCHOCMb HAYUUMbCL:

® OCO3HAHHO UCNONL306AMb 3HAHUSL OCHOBHBIX NPAGUIL NOBEOCHUs 6 NPUpode U OCHO8 300P0BO2O
0bpasza scusHu 8 Ovimy,



® 8blOUpamMb Yelegble U CMbICI08ble YCMAHOBKU 8 CEOUX OeliCMBUAX U NOCMYNKAX N0 OMHOWEHUIO K
JHCUBOLL NPUPOOE, 300POBLIO CEOEMY U OKPYIHCAIOUJUX,

® OPUEHMUPOBAMBC 8 CUCMeMe NO3HABAMENbHbIX YEeHHOCmel — OCHPUHUMAMb UHGDOpMAYUo
OUONI02UYECKO20 COOePHCAHUS 8 HAYUHO-NONYIAPHOU Iumepamype, cpeocmseax MAacco8ou uUH@opmayuu u
Humepnem-pecypcax, kpumuiecku oyeHusams NOLYYEHHYI0 UHDOPMAYUIo, aHalusupys ee cooepicanue u
O0aHHble 06 ucCmouHuKe uHgopmayuu;

® co30asamv CcoOOCMEeHHble NUCbMEHHble U YCMmHble CO0OujeHus O OUON02UYeCKUX SGNeHUAX U
npoyeccax Ha OCHO8E HEeCKONILKUX UCTNOYHUKO8 UHpOpMAaYUU, CONPOBONHCOAMb 8blCMYNIeHUe npe3eHmayuetl,
YUumuleas 0coOeHHOCmU ayOUmopuU c8epCmHUKO8.

7KuBble opranusmsl

BbInmycKHUK Hay4YHUTCS:

® BHIJICIIATh CYNICCTBEHHBIE TPU3HAKA OMOJIIOTUYECKHX OOBEKTOB (KJIETOK W OPTaHU3MOB PaCTCHUH,
KUBOTHBIX, TPUOOB, OAKTEPHIi) M MPOIIECCOB, XaPAKTEPHBIX IS JKUBBIX OPTAHU3MOB;

® APTYMEHTHUPOBATh, IPUBOJIUTH JOKA3ATEIbCTBA POJICTBA PA3IMYHBIX TAKCOHOB PACTCHHIA, )KUBOTHBIX,
rpu0OB 1 OaKTepHii;

® APryMEHTHPOBATh, MPHUBOAMWTH JIOKA3aTEIbCTBA pA3IMYMA PACTEHHN, J>KUBOTHBIX, TPHOOB H
OakTepwuii;

® OCYILIECTBIISATh KJIACCH(HKAINIO OUOJOTHYECKUX OOBEKTOB (PACTCHUH, JKMBOTHBIX, OaKTECpHIA,
rpuOOB) Ha OCHOBE OTIPENIEIICHUS MX PUHAJIC)KHOCTHU K ONPEIeIEHHON CHCTEMAaTUIeCKOM TPyIIIe;

® PacCKphIBaTh POJIb OMOJIOTUU B MPAKTUUECKON NEATETbHOCTH JIOJICH; POJIb pa3InYHBIX OPTaHU3MOB B
KM3HH YEJIOBEKa,

¢ 00BSCHATH OOIIHOCTh MPOUCXOXKIACHHUS W HBOJIONMHM CUCTEMAaTHYECKUX TPYNI pACTCHUH W
KUBOTHBIX Ha TPUMEpaXxX COMOCTABICHHS OMOIOTUYECKUX OOBEKTOB;

® BEISIBIISITH IIPUMEPBI U PACKPBIBATH CYINTHOCTh MPUCIIOCOOICHHOCTH OPTaHU3MOB K cpejie OOMTaHus;

® pa3IMYaTh MO BHEIIHEMY BHIY, CX€MaM U OIMCAHHSIM peallbHble OMOIOTHYeCKre OOBEKTHl MM UX
M300paKeHUs, BBISBISATH OTJIMUUTEIBHBIE PU3HAKN OUOIOTHYECKUX O0HEKTOB;

® CpaBHHMBATh OHOJIOTMYECKHE OOBEKTHI (pAaCTEHHUs, >KUBOTHBIC, OaKTEpUH, TPHUOBI), MPOIECCHI
KHU3HEIEATSIILHOCTH; JIEJIaTh BEIBOJBI M YMO3AKITIOUEHHSI HA OCHOBE CpPaBHEHUS,

® YCTaHABIMBATh B3aUMOCBSI3U MEXKAY OCOOCHHOCTSAMH CTPOCHUS U (PYHKIHUSIMH KJIETOK M TKaHEH,
OpPTaHOB U CHCTEM OPTaHOB;

® 1CITOJIE30BaTh METO/IbI OMOJIOTUYECKON HAYKU: HAOJII0IaTh U OMUCHIBATH OMOIOTHUYCCKUE OOBEKTHI U
MIPOLIECCHI; CTABUTH OMOJIOTUYECKHE IKCIIEPUMEHTHI U OOBSACHATH UX PE3yIbTaThI;

® 3HATh M APTYMEHTHPOBATH OCHOBHBIC MTPAaBHJIA IOBEICHUS B IIPUPO/IE;

® AHAJIM3UPOBATH U OLIEHUBAThH MTOCIICICTBUS ICATEIIEHOCTH YEIOBEKA B IPHPO/IE;

® ONMCHIBATh W HKCIIOJIB30BATh TPUEMbI BBIPAIUBAHUS U PA3MHOKCHHS KYJIbTYPHBIX PACTCHHH M
JOMAIITHUX XHBOTHBIX, YXO/a 32 HUMH,

®3HATh U COOIOAATH MpaBmiia paboThl B KaOMHETE OUOJIOTUH.

Buinycknux nonyyum 603mMoACHOCMb HAYYUMBCAL:

® HAXOOUMb UHDOPMAYUIO O PACMEHUAX, HCUBOMHBIX 2pubax u OAKmepusx 8 HAYYHO-NONYJAPHOU
numepamype, OUOIO2UHEeCKUX CIO8APsX, cnpasounukax, Mnmepnem pecypce, anaiusuposams u oyeHusams
ee, nepesooums U3 0OHOU Gopmbl 8 Opy2yio;

® OCHOBAM UCCIEO008AMENLCKOU U NPOEKMHOU 0eAMeNbHOCU N0 U3YUEHUIO OP2AHUIMO8 DA3TUYHBIX
Yapcme JHcUsoll NPUpOObl, BKIIOYUA YMEHU HOoPpMYIUposams 3a0a4u, npeocmasiiams pabomy Ha 3auumy u
3awuwams ee.

® LICNONB308AMb  NPUEMbl  OKA3AHUSA NEPEOll NOMOWU NPU OMPAsIeHuu sS008UMbIMU  cpUOAMU,
A008UMBIMU PACMEHUAMU, YKYCAX JICUBOMHBIX, pAbOmbl C ONpeoetumensimu pacmerull; pasmHONCeHUs U
BbLIPAWUBAHUSL KYTLIYPHBIX PACMEHULL, YXOOOM 30 OOMAWHUMU HCUBOMHBIMU,

® OPUEHMUPOBAMBCS 8 CUCTEME MOPATILHBIX HOPM U YeHHOCMeEU NO OMHOUEHUIO K 00beKMAaM HCUBOU
npUpoosl (NPU3HAHUE BbICOKOU YEHHOCMU JHCUBHU 60 6CeX ee NPOSGICHUAX, IKOI02UYecKoe CO3HAHUe,
IMOYUOHATILHO-YEHHOCIHOE OMHOUlEeHUE K 00beKmam HCuou npupoobl);



® OCO3HAHHO UCNONL3068AMb 3HAHUSA OCHOBHBIX NPABUL NOBEOEHUS 8 NPUPoOe; 8blOUpams yeiegvle U
CMbICNI08blE YCMAHOBKU 8 C8OUX OCUCMBUAX U NOCMYNKAX N0 OMHOWEHUIO K HCUBOL npupooe,

® c030a6amv cOOCMEEHHbIe NUCLMEHHbIE U YCHHblE COOOWEHUsL O PACIEHUSX, HCUBOMHBIX, OaKmepus
U 2pubax Ha OCHOBe HECKONbKUX UCMOYHUKOS UHGOpMAYUU, CONPOBOHCOAmMDb 8bicmyNieHue npesenmayuetl,
VUUmMbI8As 0COOEHHOCMU aAYyOUMOpULU C8EPCMHUKO8;

® pabomams 6 cpynne C6ePCMHUKO8 NPU PEeUeHUU NOZHABAMENbHbIX 3A0aY CEA3AHHbIX C U3YYeHUeM
ocobenHocmell CMPOEHUs. U  HCUSHEOeSAMENbHOCMU pACMEHUll, HCUBOMHBIX, 2pubos u 6baxmepull,
NIAHUPOBAMb COBMECIHYIO OesMENbHOCMb, YUUMbIEAMb MHEHUe OKPYHCAOWUX U A0eKBAMHO OYEeHUBAMb
CcOOCMBeHHbLI 8KIAO 8 OeSIMENbHOCb SPYNNbL.

Yes10BeK M €ro 310poOBbe

BelltyCckHMK Hay4uTCs:

® BBIJICTISATh CYIIECTBEHHBIC MPU3HAKH OHMOJOTHYECKHX OOBEKTOB (KMBOTHBIX KIETOK W TKAaHEH,
OpPraHOB U CHUCTEM OpPraHOB YeJIOBEKa) U MPOIIECCOB >KU3HENEATEIBHOCTH, XapaKTepPHBIX AJI1 OpraHu3Ma
YEJI0BEKa;

® APTYMEHTHUPOBaTh, MPUBOJIUThH JI0KA3aTEIbCTBA B3aWMOCBSI3M YEJIOBEKa U OKPYKAIOLIEH Cpeibl,
POJICTBA YETIOBEKA C JKUBOTHBIMH;

® APIrYMEHTUPOBATh, TPUBOJIUTH JI0KA3aTEIHCTBA OTINYUHN YEJIOBEKA OT KUBOTHBIX;

® APTYMEHTHUPOBATh, MPUBOAUTH JI0OKA3AaTEIHCTBA HEOOXOJUMOCTU COOMIOEHUS Mep MPOPUITAKTHKU
3a0oneBaHUl, TpaBMaTH3Ma, CTPECCOB, BPEAHBIX NPHUBBIYEK, HAPYIICHHUS OCAHKH, 3pEHUs, CiyXa,
MHQEKIMOHHBIX U MPOCTYIHBIX 3a00JIeBaHUIA;

¢ 00BSACHATH SBOMIONMIO BHJa UenoBeK pa3yMHBI Ha IMpPUMEpPax COMOCTABICHHUS OHUOJIOTHMYECKUX
O00BEKTOB M IPYIMX MaTepuaibHbIX apTe(PaKTOB;

® BEISIBJISITH TIPUMEPHI U MTOSICHATH MPOSIBIICHUE HACIEACTBEHHBIX 3a00JI€BaHUI Y YETIOBEKa, CYIIHOCTh
MPOLIECCOB HACIEACTBEHHOCTH U M3MEHYMBOCTH, IIPUCYIIEH YETIOBEKY;

® pa3nyaTh MO BHEITHEMY BHIY, CXeMaM U OTHCAHUSM PeaIbHbIe OMOJOTUUECKHE 0OBEKTHI (KIETKH,
TKaHM OpraHbl, CHCTEMbl OpPraHOB) WIM WX H300paKECHUS, BBIABIATH OTIMUYUTENBHBIE MPU3HAKH
OMOJIOTHYECKUX 00BEKTOB;

® CpaBHUBATh OHMOJIOTHYECKHE OOBEKTHI (KIETKH, TKAaHW, OPraHbl, CHUCTEMBI OPTaHOB), IMPOIECCHI
KHU3HEACATCIIbHOCTH (MHUTaHUE, JAbIXaHWe, OOMEH BEIIEeCTB, BBIACICHHWE U [p.); JAeNaTh BBIBOJIBI U
YMO3aKJII0YEeHHsI HA OCHOBE CPaBHEHMUS,

® YCTaHABIMBATh B3aUMOCBSI3U MEXAY OCOOCHHOCTSAMH CTPOCHUS U (PYHKIHUSIMH KJIETOK M TKaHEH,
OpPraHoOB U CHUCTEM OpPraHOB;

® 1ICTIOJIb30BAaTh METO/IbI OMOJIOTMYECKON HAyKW: HAOJII0aTh U ONMKUCHIBATh OMOJIOTUYECKHE OOBEKTHI U
MIPOIIECCHI; MPOBOJUTH UCCIIETOBAHUS C OPTaHU3MOM YEJIOBEKa U OOBSICHATH UX PE3YJbTAThI;

®3HaTh U apPryMEHTHPOBATh OCHOBHBIC MPHUHIIMIIBI 3J0POBOTO 00pasza >KHU3HH, pPAlMOHAIBHOMN
OpraHu3ally TPyJla U OT/IbIXA;

® aHAJIM3UPOBATH U OLIEHUBATH BIUSIHHUE (DAKTOPOB PUCKA Ha 3J0POBHE YECIOBEKA;

® OMHCHIBATH U MCIIOJIB30BATh MIPUEMbI OKa3aHHUs MEPBOW MTOMOIIIH;

®3HATh U COOJIIOIaTh TTpaBujIa pabOThl B KAOMHETE OMOJIOTHH.

Buinycknux nonyyum 803M04CHOCMb HAYYUMBCL:

® 00BSCHAMb  HE0OX0OUMOCMb NPUMEHEHUsT MmeX U UHbLIX NPUeMo8 Npu OKA3AHUU Nepeoll
008PAYeOHO NOMOWU NPU OMPABIEHUAX, 0HCO2AX, OOMOPONCEHUAX, MPABMAX, CNACEHUU YMONAWezo,
KpOBOMeueHUsX,

® HAXOOUMb UHDOPMAYUIO O CMPOCHUU U IHCUSHEOESAMENbHOCIU YeN08eKd 6 HAYYHO-NONYISAPHOU
aumepamype, OUONI0SUHECKUX CLOBAPAX, CNPABOYHUKAX, MnmepHem-pecypce, aHAIU3UPOBAMb U OYeHUBAMb
ee, nepesoounsv U3z 0OHOU (hopmbsl 6 Opyeyro;

® OPUEHMUPOBAMbCA 8 CUCTEMEe MOPANbHbIX HOPM U YEHHOCMeU N0 OMHOUWEHUIO K COOCMBEHHOMY
300p08b10 U 300P0OBLIO OPY2UX TH00elL;

® HAXOOUMb 8 Y4UeOHOU, HAYYHO-NONYJIAPHOU Aumepamype, HMumepnem-pecypcax ungpopmayuio o6
opeanusMe 4enosexd, 0opmasms ee 8 8uoe YCMHbIX COOOUeHUll U OOKIA008;



® AHAU3UPOBAMb U OYEHUBAMb Yeledble U CMbLCI08ble YCIMAHOBKU 8 C80UX OelCMBUAX U NOCMYNKAX
1O OMHOULEHUTO K 300POBbI0 CBOEMY U OKPYIHCAIOWUX, NOCAeOCEUS BIUAHUSL (DAKMOPO8 PUCKA HA 300PO8bE
yenosexda.

® co30asamv COOCMBEHHbIe NUCbMEHHble U YCMHble CO00WeHUss 00 Opeanu3me 4uelosekd U e2o
JHCU3HEOESMENbHOCMU HA OCHO8E HECKOJIbKUX UCMOYHUKO8 UHOpMayuu, CONpoBoICOamsv 6blCMyNieHUe
npezenmayuetl, y4umleéds 0COOeHHOCIU aAyOUMoOpUU C8ePCMHUKO8;

Opa6omamb 6 c2pynne C6EpCNMHUKO6 npu peuieHuu no3HaeanelbHblx 36106111 CBA3AHHbBIX C
0COOEHHOCMAMU CMPOEHUSL U HCUSHEOesMeIbHOCMU OP2aHU3MA Yel08eKd, NIAHUPOBAMb COBMECHHYIO
OesimebHOCmb, VHUMbIEAmb MHEHUe OKPYICAIOWUX U A0eK8AMHO OYEeHUBAmMb COOCMBEHHbIN 6KIA0 8
OesimenbHOCMb 2PYNNbl.

O0mme 0HoOJIOrNYeCcKUE 3AaKOHOMEPHOCTH

BeInmyckHMK Hay4uTCs:

® BBIJICJIATH CYIIECTBEHHBIE MPH3HAKK OMOJIOIMYECKHX OOBEKTOB (BHIA, IKOCHUCTEMBI, OHOCheEphl) U
MIPOLIECCOB, XapaKTEPHBIX JJISi COOOIIECTB KUBBIX OPraHU3MOB;

® APTYMEHTHUPOBATh, IPUBOJUTH 10KA3aTEIHCTBA HEOOXOAMMOCTH 3aIIUThHI OKPY>KAIOLIEH cpebl;

® APryMEHTHUPOBaTh, NPUBOAUTH JOKA3aTENbCTBA 3aBHCHUMOCTH 3/I0pPOBbSl UYEJIOBEKa OT COCTOSHUS
OKpY>Karolleu cpebl;

® OCYIIECTBIIATh KIACCU(PUKALUIO OUOJIIOTUYECKUX OOBEKTOB HA OCHOBE OIpEIENeHHs HX
IIPUHAJIEKHOCTHU K OIIPEICIIEHHON CUCTEMAaTHYECKOM TpyIIIIE;

® PACKPBIBAThH POJIb OMOJIOTMH B MPAKTHUECKOH 1€ATEIbHOCTH JIOAEH; POiIb OMOIOrHUECKUX 0OBEKTOB
B IIPUPO/IC W )KU3HU YEJIOBEKA; 3HAUCHHE OMOJIOTHIECKOT0 pazHoo0pa3us Il COXpaHeHUs1 Onocdepsl;

® 00BSCHATH OOIIHOCTH TPOMCXOXKIEHUS W DBOJIOIHMHA OPraHU3MOB Ha OCHOBE COIOCTABICHHS
0CO0EHHOCTEH UX CTPOCHUS U (PYHKIIMOHUPOBAHUS;

© 00BACHATH MEXaHU3MBbI HACJIECTBEHHOCTH ¥ U3MEHYMBOCTH, BO3SHUKHOBEHHSI MPUCTIOCOOJIECHHOCTH,
nporiecc BUA000pa30BaHMs;

® pa3nuyaTh MO BHEIIHEMY BUIY, CXEMaM H OIMUCAHUSM pealibHble OHONOrnyeckre OOBEKThI MU UX
M300payKeHMs, BBISBIISASA OTINYUTEIbHBIC TPU3HAKU OMOIOTMUECKUX 00BEKTOB;

® CpaBHMBATh OMOJIOTHYECKHE OOBEKTHI, MPOIECCHI; JIeIaTh BHIBOABI M YMO3AKIIOUYEHUS HA OCHOBE
CpaBHEHHS,

® yCTaHABJIMBATh B3aMMOCBSA3M MEXKIY OCOOCHHOCTSMHU CTPOCHHS M (PYHKUUSMU OPraHOB U CHUCTEM
OpraHoB;

® [CITI0JIb30BAaTh METO/IbI OMOJOTUYECKONM HAYKU: HAOII0AaTh U OMUCHIBATh OUOJIOTHYECKHE OOBEKTHI U
IIPOLIECCHI; CTABUTh OMOJIOTMYECKHUE IKCIIEPUMEHTHI U OOBSACHATH UX PE3YJIbTAaThI;

®3HaTh U apryMEHTHUPOBAaTh OCHOBHBIE IIPABUJIA TIOBEJICHUS B MPUPOJIE; AHATU3UPOBATh U OLIEHUBATh
MOCIIEJICTBHS I€ATEIHHOCTH YEJIOBEKa B MPUPOJIE;

® ONMCHIBATh U MCIIOJIB30BATh NPUEMbI BBIPALUMBAHUS U PA3MHOKEHHS KYJIbTYpHBIX PAcTeHUH M
JIOMAIIIHUX KUBOTHBIX, YX0/1a 32 HUMH B arpolLieHO03ax;

® HaXOUTh B Y4eOHOI1, Hay4HO-TIONYJISIpHOI JuTepaType, HTepHeT-pecypcax nHGOPMALUIO O KUBOI
npupojie, opopMIISTh €€ B BUC MUCEMEHHBIX COOOIIEHUH, TOKIa10B, pedepaTos;

®3HATh U COOIOIATH MpaBHiia paboThl B KaOWHETE OHOJIOTUH.

Bolnyckuux nonyuum 603MOoMCHOCHb HAYUUMbCA:

® NOHUMAMb  JKOJO2UYEeCKUe  Npobiemvl,  GO3HUKAlOwjue 8  YCI0BUAX  HePAYUOHATbHOZO
nPUPOOONONL306AHUL, U NYMU PEUleHUsl IMUX NPodIeM;

® AHAUBUPOBATD U OYEHUBAMb YELeBble U CMBICLO8blE YCIMAHOBKU 8 C80UX OCUCMBUAX U NOCMYNKAX
1O OMHOWEHUIO K 300POBbI0 CBOEMY U OKPYHCAIOWUX, NOCIeOCMEUs BIUAHUA PAKIMOPOE PUCKA HA 300P08bE
yenoseKa,

® Haxo0umsv UHpoOpMayuilo no onpocam obwell OUOIOSUU 8 HAYYHO-NONYIAPHOU Jumepamype,
CReYUanu3UpoOBaAHHbIX OUONIOSUYECKUX CNO8APAX, CNpAasouHuKax, Mnmepnem pecypcax, amaiusuposams u
oyeHusamn ee, nepesooums U3 0OHOU Gopmul 8 Opye2yio;

® OPUEHMUPOBAMBCA 8 CUCTNEME MOPATbHBIX HOPM U YEHHOCMEU N0 OMHOUWEHUIO K 00beKmam Hcuou
npupoovl, cOOCMEEHHOMY 300P08bI0 U 300P08bI0 OpYeUX JNtooell (NPpUHAHUEe BbICOKOU YEHHOCMU HCUSHU 80



8cex ee NpOAGNEHUAX, IKOIO2UYECKOe CO3HAHUE, IMOYUOHAIbHO-YEHHOCMHOe OMHOWeHUe K 00bekmam
JHCUBOT NPUPOODL);

® c030a6amb cOOCMBEHHbLE NUCLMEHHbIE U YCIHbLE COOOWEHUSL O COBPEMEHHbIX NpobemMax 6 ooracmu
buonocuu U OXpamvl OKpydcarowel cpedbl HA OCHOBE HECKOAbKUX UCMOYHUKO8 UH@opmayuu,
CONpOBOACOamb 8blCMYNIeHUe NPe3eHmayuetl, y4umléds 0COOeHHOCMU AyOUMOpUY C8ePCMHUKOB,

epabomamev 6 cpynne C8epPCMHUKO8 NpU peuleHul NO3HABAMENbHbIX 3a0ay CEA3AHHLIX C
meopemu4eckuUMy U NpaKmudeckumu npoobiemamu 6 obracmu MONEKYISAPHOU OUONO2UU, 2eHeMmUKU,
9KONIO2UU, OUOMEXHONO2UU, MEOUYUHbl U OXPAHbl OKpYydcaloujell cpeobl, HIAHUPOBAMb COBMECHHYIO
0esimeIbHOCb,  YYUMbIAMb MHEHUe OKPYICAIOWUX U A0eK8AMHO OYEeHUBAmb COOCMBEHHbIU 6KIA0 8
0esmenbHOCb 2PYNNbL.

Coaep:xxaHue y4eOHOro npeamera
buosorus. 7Kusoii opranmusm. 6 kiaace

|. CTPOEHUE U CBOMICTBA JKMBBIX OPTAHU3MOB (9 u)
Tema 1.1 CTpoeHnne pacTUTeIbHON U :KUBOTHOM KJIETOK (2 1)

KneTtka — anemenTapHas enuHuna *uBoro. beswsaepusie u saaepusie kieTku. CtpoeHue u GyHKIHUH sSApa,
[IUTOTUIa3MbI B €€ OPTaHOU0B. XPOMOCOMBI, UX 3HAYEHHUE. | OMOJIOTHYHBIE XPOMOCOMBI.

Bupycel — HekierouHas ¢opma JKu3HU. Pa3nnuMs B CTpOGHUM PacTUTENIBHOW M KMBOTHOM KJIETKH.
JlaGopaTopHas pabota CTpoeHHE KIETOK KHBBIX OPIaHU3MOB.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

1. Onpenenenue coctaBa CEMSH MIIEHULIBI

2. CTpoeHHUE KIIETOK KUBBIX OPraHU3MOB
Jlesienne kieTok 1 4

Jlenenue BakHEHIIIee CBOMCTBO KJIETOK, 00ECIIEUMBAIOIIEE POCT U PA3BUTHE MHOTOKJIETOYHOTO OpraHU3MA.
JBa Tuna nenenus. JleneHue — 0CHOBa pa3MHOXKEHHUS OPTaHU3MOB.

Tema 1. 2 Tkanu pacTeHui U KUBOTHBIX 2 4

[lonsite «TkaHb». KileTouHble SJ€MEHTHI U MEKKIECTOYHOE BEIIECTBO. THIBI TKaHEH pacTeHHM, HX
MHOT000pa3ue, 3HaueHne, OCOOCHHOCTH CTPOCHHUs. THIBI TKaHEH KUBOTHBIX OPTraHU3MOB, UX CTPOCHHE H

(GyHKIMH.

JlaGopaTopHble U NpaKTHYeCKUe PadoThI:
Txkanu )KUBBIX OpraHnu3MoB
Tema 1.3 Opranbl ¥ cucTEeMbI OPraHoB 44

Ilonsarue «opran». Opransl IBETKOBOTO pacTeHus. BHelHee cTpoeHue U 3HaueHue KopHsA. Bunsl KopHeBble
cucreMbl. BugonsmeHnenus kopHe. MUKpPOCKOIIMYECKOE CTPOECHHUE KOPHS.

Crtpoenue u 3HaueHue nooera. [louka — 3avarounsiii mober. JINCTOBBIE U IIBETOYHBIE TTOYKH.

Crebenb kak oceBoii opran nobera. [lepeasrkenue Mo cTeOII0 BELIECTB.



Jluct. Ctpoenne u Gynknun. [Ipocteie u nucThs. L[BeTOK, ero 3HaueHHE U CTPOCHHE (OKOJO THIYMHKH,
nectuku). CorBeTus.

[Tnonel. 3nauenue u pazHooOpasue. CrpoeHue cemstH. Tumbl cemsH. CTpoeHHE CEeMSH OTHOAOIBHOTO U
JBYJIOJIBHOTO PACTCHUM.

JlabopaTopHble u NpaKkTHYECKHE PadoThI:
Pacrio3naBaHue opraHoB pacTeHUN U JKUBOTHBIX
L. 7KMBHEJAEATEJIBHOCTBb OPTAHU3MA (254)
Tema 2.1 [lutanue u nuineBapeHue 29

CYHIHOCTI) oAty «Tmranuey. OcoOEHHOCTH ITNTAHNSIM PaCTUTCIIBHOI'O OpraHusma. ITouBenHoe nuranue. Pois
KOpDHS B TIOYBEHHOM THTaHWHM. BozmymHoe mutanue (¢portocuHTe3). 3HaueHWe (OTOCHUHTE3a. 3HAYCHUE
xJopo(huiia B MOTIONIEHUU COTHEYHOM SHEPTUH.

Oco0eHHOCTH MUTAHKS KUBOTHBIX. TpaBOSTHBIC )KUBOTHBIE, XUIIIHUKH, TPYIIOEIbl; CAMOUOHTHI, TTApa3UThHI.

[MmmeBapenne u  ero 3HaueHHe. (OCOOCHHOCTHM CTPOCHUM  THIIEBAPUTEIBHBIX CHUCTEM  KUBOTHBIX.
[TummeBapuTenbHbIe PEPMEHTHI U UX 3HAUCHUE.

Tema 2.2 /Ipixanue 34

3nauenue JpixaHus. Poib KHCIIOpoia B MpOIecce pacIlerlieHrs] OPraHMIeCKUX BEIIECTB M OCBOOOKICHHUH dYHEP-
run. Tumbl apixanus. Kinetounoe apixanue. Jlpixanue pacteHuid. Ponb yCThHIl M YedeBHUEK B TPOIIECCE JbIXaHUS
pactenuid. Jlprxanue sKUBOTHBIX. OpraHbl JbIXaHHS )KHBOTHBIX OPTaHU3MOB.

Tema 2. 3 [lepenBu:keHne BeliecTB B OpraHnu3me 24

IlepeHoc BermiecTB B opraHusMe, ero 3HaucHue. IlepenBrxenue BemiecTB B pacTeHUH. OCOOEHHOCTH CTPOSHHMS
OpPraHoB pacTeHHH, OOECTeUMBAIONIMX IPOIECC TepeHoca BemecTB. Poiib BOABI M KOPHEBOTO NIABJICHHS B
MpoIIecce MEPEeHOca BEIIECTB.

OcobeHHOCTH TIepeHoca BEIIECTB B OpraHu3Max KUBOTHBIX. KpoBeHOCHAs cucTeMa, ee CTpoeHue, (PyHKIINH.
['emonMa, KpOBb ¥ COCTABHBIC YacTH (TUIa3Ma, KIIETKH KPOBH).
JlabopaTopHble U NpaKTHYECKHE PadoThI:

[epenBmkeHne BOAbI 1 MUHEPAJIBHBIX BEIIECTB MO CTEOIIO

Tema 2.4 Brinesienne 34

Pornb BBIIENEHNS B IIpoOLIECCE KU3HENESTEIBHOCTH OPTaHU3MOB, IPOIYKTHI BBIICICHNS Yy PACTEHUN M KUBOTHBIX.
Beienenne y pactenuil. Beiienenve y ;kiBOTHbIX. OCHOBHBIE BBIIICTIUTENBHbBIE CUCTEMBI Y )KMBOTHBIX. OOMEH Be-
11ecTB 1 SHepruu. CylHOCTb ¥ 3HaUeHHe 0OMEHa BEIEeCTB

1 3Heprun. OOMEH BEILECTB Y PACTHTENBHBIX OpraHu3MOB. OOMEH BElIECTB Y )KMBOTHBIX OPTaHU3MOB

Tema 2. 5 OnopHble cucrembl 14



3HayeHue OIOPHBIX CHUCTEM U KU3HU OPraHU3MOB. OHOpHI:Ie CUCTCMbI paCT6HHﬁ, OIIOPHBIC CUCTCMBbI ) KUBOTHBIX.
Hap}I)KHHﬁ n BHYTpeHHI/Iﬁ CKCJICT. OHOpHO-I[BI/IFaTeJ'IBHaH CHUCTEMA ITO3BOHOYHBIX.

JlabopaTopHbIe U IPaKTHYeCKHe PadoThI:
Pa3zHo00Opa3ne OnopHBIX CUCTEM >KHBOTHBIX
Tema 2.6 JIBukenue 3 u

JIBmkeHre Kak BaKHEHIash 0COOEHHOCTh YKMBOTHBIX OPTaHW3MOB. 3HAYCHUE JIBUTATEIbHON aKTHBHOCTH.
MexaHu3Mbl, 00€CTIeUnBAIOIINE IBHKCHUE )KUBBIX OPTaHU3MOB.

JlaGopaTopHble U NpaKTHYeCcKHe PadoThI:
JBmkenne nHPy30pUn-TY(PEIbKH.
[lepemernienue 105k1€BOTO YePBs

Tema 2. 7 Peryasinusi NpoueccoB KU3HeIeATeTbHOCTH 24

KuznenestensHOCTh OpraHu3Ma M €€ CBS3b €  OKpyKaromed cpemoid. Perymsiuuss  mpoiieccoB
KU3HEACATEIbHOCTH, OpraHu3MoB. Pazapaxkumocts. HepBhasi cuctema, ocoGeHHOCTH cTpoeHus.. OCHOBHBIE
TUMBI HEPBHBIX CUCTeM. Peduiekc, MHCTHHKT. DHAOKPHUHHAs cucteMa. Ee poib B peryisiuu MmporeccoB
JKU3HenesATeNbHOCTH. YKese3bl BHYTPEHHEN CEKPELHH.

PocroBbie BelliecTBa pacTeHUIA.
Tema 2. 8 Pazmuo:xxkenne 4 4

buonornyeckoe 3HaueHwe pasMHOKeHUs. Bupipl pasmHoxkeHus.. becrionoe pa3mMHOXeHHE KUBOTHBIX (JieJieHHe
NpocTemx, moykoBaHue runpbl). becnonoe pasmHokeHune pacteHuid. [loroBoe pa3MHOKEHHE OPraHU3MOB.
Oc00EHHOCTH TI0JIOBOTO Pa3MHOMKEHHs KUBOTHBIX. Opranbl pasMHoxkeHus. [lonoBble kinetku. OmiooTBOpeHHe.
[lonoBoe pasMHOXKEHHE pacTeHHil. Pa3sMHO)eHHE pacTeHuil cemeHamu. [IBeTOk Kak opraH IOJIOBOTO
Pa3MHOKEHHST; COLIBETHSL.

JlabopaTopHbIe U IpaKTHYeCKHE PadoThI:
BereratuBHOE pa3sMHOKEHHE KOMHATHBIX PACTEHUI
Tema 2.9 Poct n pa3sBuTHe 2 4

Poct u pa3sutue pactenuii. nnuBuayansHoe pazsutue. Pacnpocrpanenue miojoB U cemsH. COCTOSHUE MOKOsL, €ro
3HAUCHUE B KM3HU PAaCTEHHUIL. Y ClIOBUs IpopacTaHus ceMsH. [Iutanue u poct npopocTkoB. OCOOEHHOCTH pa3BUTHS
KUBOTHBIX OpraHm3MoOB. PasBurtue 3apoppima (Ha MpuUMepe JAHIETHUKA). [locTaMOpHOHANBEHOE pa3BUTHE
*UBOTHBIX. [ [psiMoe 1 Henpsimoe pa3BUTHE.

JlabopaTopHble U IpaKkTHYeCKHe padoThl:
[TpsiMoe u HempsiMOoe pa3BUTHE HACEKOMBIX (Ha KOJIJIEKIIMOHHOM MaTepHare)
Tema 2. 10 Opranusm Kak einHoe 1eJioe 3 4

BzaumMocBs3b KIICTOK, TKaHEH U OpraHOB B OpraHu3Mc. Pel"y.HS{TOpHaH ACATCIBHOCTD HepBHOﬁ u
FYMOpaHBHOﬁ CHCTEM. (DYHKI_II/IOHI/IpOBaHI/IC opraHu3Ma Kak €JHHOI'O ICJIOT0, OPraHru3M — OuoJioruyeckas
CHCTEMA.



Buosorusi. MHOoroodpasue ;kKMBbIX OPraHu3MoOB. 7 KJacc
BBeaenue
Mup KHMBBIX OpraHM3MOB. YPOBHM OpraHM3allMd W CBOWMCTBA JKHBOTO. JKOCHUCTEMBI. buocdepa—
ry100anbHas YKOJIOTUYECKasi CUCTEMA; TPAHULIBI U KOMIIOHEHTHI Ouocdepsl. [Ipuarabsl MHOrooOpas3us KUBBIX
opranu3MoB. JBomonnonHas teopuss Y. JlapBuHa 0 mpHUCNOCOOJIEHHOCTH K Pa3zHOOOPa3HBIM YCIOBHUAM
cpensl obutanusa. EcTecTBeHHas cuctemMa KiacCcMPUKAMM Kak OTpPakK€HUE Tpollecca 3BOIIOIUN
OpraHU3MOB.
Pazgea 1. HapcrBo Ilpokapuorsl
Tema 1.1. MHOI'OOBPA3ME, OCOBEHHOCTHW CTPOEHUA U  ITPOUCXOXIEHUE
[NPOKAPUOTHUYECKMX OPI’TAHU3MOB
[Ipoucxoxnenne u HBomrouus Oakrtepuif. OOmME CBOMCTBA MPOKAPUOTUYECKUX  OPTaHU3MOB.
Muoroo6pazue ¢opm Oaktepuit. OcOOEHHOCTH CTpOeHHUs1 OakTepuanbHOW KieTku. lloHaTHe o THmax
obmeHa y mpokapuoT. OCOOEHHOCTH OpPTaHU3aLUH U KU3HEACATEIHbHOCTH IPOKAPHUOT; PACTIPOCTPAHEHHOCTD
U poib B OHMOLIEHO3aX. DKOJOrMyeckas pojib U MEIULMHCKOE 3HAaueHHEe (Ha MpUMepe MpeacTaBUTeNel
noxanapcrBa Hactosmue 6akrepun). CTpoeHHE KIETOK Pa3IMUHbBIX POKAPUOT.
JlaGopaTopHble U NpaKTHYecKue padoThl
3apucoBKa CXEMbl CTPOEHHS TPOKAPUOTUYECKOM KIETKH.
Paszgea 2. llapcTBo I'pudbI
Tema 2.1. OBIIIAS XAPAKTEPUCTUKA I'PUBOB
[Ipoucxoxnaenne u 3Bomtouus rpubOOB. OcobenHocmu cmpoenuss Kiemox 2pu6o8. OcHoeHble uepmul
OpeaHu3ayuy  MHO2OKIemounslx 2pubos. Omoenvl. Xumpuouomukoma, 3ucomuxoma, Ackomuxoma,
basuouomurxoma, Oomuxoma; epynna Hecosepuienuvie epubo.
Oco0EHHOCTH KU3HEIEATCTLHOCTH U pacmnpocTpaHeHue. Ponb rpuboB B OMOIEHO3aX M XO3SHUCTBEHHOM
JESATEIBHOCTH YEJIOBEKA.
JdeMoHcTpanus
CxeMa CTpoeHHs TUIOI0BOIO TeJla UIAIIOYHOro Ipuoda.
JlaGopaTopHble M IpaKTHYECKHE PadoThI
Crpoenue miecHeBOro rpuda Mykopa.
CrtpoeHue nuIAmoYHbIX TpuOoB. Pacmo3HaBaHue CheTOOHBIX U STOBUTHIX TPUOOB.
Tema 2.2. JIMIIAMHUKY Tonsatue o cumGuose. OOIIas XapaKTepUCTHKA JTHIIANHNKOB. THITEI CIOEBMII
JUIIaHUKOB, OCOOCHHOCTH JKU3HENEATENbHOCTH, pPACHpPOCTPAHEHHOCTh M  JKOJOTMYECKas poiib
JINIIAHUKOB.
JdeMoHcTpanus
CxeMbl CTpOeHHUs TUIIATHUKOB, Pa3IuYHbIC TPEACTABUTEIM JIUILIAWHUKOB.
(3Hanue yyawumucsa cucmemamuyeckux maKkcoHo8 He A6/1emcs 0053amenbHbIM,).
Pa3zpnen 3. HHapcTBo PacTenus
Tema 3.1. OBII[AS] XAPAKTEPUCTHKA PACTEHUN
PacturenpHbIll Opranu3M Kak HeinocTHas cucrema. KieTku, TKaHu, OpraHbl U CUCTEMBI OPTaHOB PACTEHHUIA.
Perynsamus sxu3HenesaTenbHOCTH pacTeHHid; GUTOropMoHbl. OCOOCHHOCTH KU3HEACITEIIBHOCTH PAcTCHUH.
®otocuntes. [lurmentsl. CucreMaTuka pacTeHUI; HU3IIKE U BBICIINE PACTCHUS.
JdeMoHcTpanus
Pucynkn ydeOHHMKa, TOKa3bIBAIOUIME OCOOECHHOCTH CTPOCHHMS M IKU3HEACSATEIBHOCTH PAa3TUYHBIX
MpeACTaBUTENEN LIapCTBa
pacteHuil. CxeMbl, OTpakarolli¥e OCHOBHBIE HAIIPaBJIEHUS SBOJIIOIIMM PACTUTEIbHBIX OPraHU3MOB.
Tema 3.2. HU3IINE PACTEHU A
Bomopocnu kak npeBHelmias rpynma pacteHuid. OOmasi xapakTepucTuka Bogopocieil. OcoOeHHoCTH
ctpoeHust tena. OIHOKIETOYHBIE M MHOTOKJIETOYHBIE BOJOpOCIH. MHOroobpasue BOIOpOCIHEH: OTAEIbI
3enénsie Bogopociu, bypsie Bogopociu u Kpacusie Bogopociu. PacnipocTpanenrie B BOJHBIX U HA3€MHBIX
OuoneH03ax, FKoJIoruyeckas posib Bogopocieil. [Ipaktiuueckoe 3HaueHUE.
JdemMoHcTpanus
CxeMbl CTpOeHHUs BOJOPOCIIEH pa3IMUHbIX OT/AEIIOB.
Tema 3.3. BBICILIME CIIOPOBBIE PACTEHHMA
[Ipoucxoxnenne u oOmas XapaKTEPUCTHKA BBICHIMX pacTeHuidl. (OcoOEeHHOCTH OpraHu3aluud U
WHAMBUAYAIBHOTO pa3BUTHS BbICHIMX pacTeHud. CroopoBble pacteHus. OOmas XapaKTepUCTHKA,
npoucxoxaenue. Otaen MoxoBUIHBIE; 0COOCHHOCTH OpraHU3aluy, KU3HEHHOTO 1uKIiIa. PacnipoctpaHneHue



u poinp B OwmoneHozax. Oraen IlnayHOBuAHBIE, OCOOCHHOCTH OpraHHM3allld, >KU3HEHHOTO IIHKIIA.
Pacnpoctpanenue u ponis B

ouoneno3ax. Otnen XBOIIEBUAHbBIC, OCOOCHHOCTH OpPTaHU3AINH, XKU3HEHHOTO LKKIa. PactpocTpanenue u
pons B Owmonenosax. Oraen IlamoporHukoBuanble. IIpoucxoxkaeHne U OCOOCHHOCTH OpraHU3ALUU
MarnopoTHUKOB. KHU3HEHHBIH UK NaOpOTHUKOB. PacipocTpanenue u posib B OMOLIEHO3AX.
JdemoncTpanus

CxeMbl CTpOEHMsI U >KU3HEHHBIX ILUKJIOB MXOB, XBOLIEH W IUIAYHOB, pa3jiM4HbIE NPEICTABUTEIN MXOB,
IJJAYHOB U XBOILEH, CXEMbI CTPOEHHUS MANIOPOTHHUKA; IPEBHUE MATIOPOTHUKOBUIHBIEC, CXEMa LIUKJIA Pa3BUTHUS
[allOPOTHHKA, Pa3IMYHbIE MIPEACTABUTEIM NTaIIOPOTHUKOBHIHBIX.

JlaGopaTopHble U NpaKTHYecKue padoThl

N3ydeHne BHEITHETO CTPOCHUSI MXa.

N3yueHue BHELIHEr0 CTPOEHUS XBOILA

N3ydeHne BHEUIHETO CTPOCHUS MTAIIOPOTHHUKA.

Tewma 3.4. BBICHIME CEMEHHBIE PACTEHUMA. OTAEJI TOJIOCEMEHHBIE PACTEHUA
[IpoucxoxneHne U OCOOEHHOCTH OpPraHM3allMU TOJIOCEMEHHBIX PACTEHUM; CTPOEHUE Teja, JKU3HEHHBIE
dbopMbI ronoceMeHHbIX. MHOTrooOpasue, pacupoCTpaHEHHOCTh TOJOCEMEHHBIX, UX POJb B OHOLIEHO3aX U
IIPAKTUYECKOE 3HAYCHHUE.

JdemoncTpanus

CxeMbl CTpOEHUS TOJIOCEMEHHBIX, LIUKII Pa3BUTHSI COCHBI, Pa3JIMUHBIE MTPEICTABUTENIN TOJIOCEMEHHBIX.

Tema 3.5. BBICHIME CEMEHHBIE PACTEHUSA. OTAEJI TIOKPBITOCEMEHHBIE (IIBETKOBBIE)
PACTEHUA

[TpoucxoxkaeHne 1 0OCOOEHHOCTH OpPraHU3aIUK MMOKPHITOCEMEHHBIX PACTEeHUN; CTPOEHHUE Tela, )KU3HEHHbIE
dbopmbl  mokpeiToceMeHHbIX.  Kmaccet  OpHomonpHbie U JIBymonbHbie. OCHOBHBIE — CE€MEWCTBa
MOKPBITOCEMEHHBIX pacTeHHi (2 cemeiicTBa OJHOMONBHBIX M 3 CeMEeHCTBa JBYAOJBHBIX pacTEHUiN).
MHoroo6pasue, pacnpocTpaHEHHOCTh LIBETKOBBIX, UX POJb B OHOLIEHO3aX, B JKU3HU YEJIOBEKa U €ro
XO3SMCTBEHHOM JEATEIBbHOCTH.

JdeMoHcTpanus

CxeMa CTpOeHHS LIBETKOBOT'O PACTEHMs; CTPOCHUS 1IBETKA, IIMKJI Pa3BUTHUS IIBETKOBBIX pacTeHUi (ABOIHOE
OILJIOJIOTBOPEHUE ), TPEJICTABUTENN PA3IMYHBIX CEMENCTB MOKPHITOCEMEHHBIX PACTEHU.

JlabopaTopHble M NpaKTHYECKHE PadoThI

N3ydenue cTpoeHus MUMOBHUKA

N3ydeHne cTpoeHus 371aKOBOTO paCTEHHUS

Pasnea 4. IlapcTBo 2KuBoTHBIC

Tema 4.1. OBILIAA XAPAKTEPUCTHUKA XXUBOTHBIX

JKHUBOTHBIN OpraHu3M Kak LenocTHas cucrema. KileTku, TKaHu, OpraHbl U CUCTEMBI OPTraHOB KMBOTHBIX.
Perynsauust >KU3HENEATENBHOCTH JKMBOTHBIX; HEpBHAs M SHAOKpHHHAs perymsmun. OcobeHHocTH
KU3ZHENIESITENbHOCTH KUBOTHBIX, OTJINYAIOIIUE UX OT IPEACTABUTENEH IPYruX LAPCTB )KUBOU

npuponbl. CucreMaTHKa JKMBOTHBIX; TAKCOHOMHYECKHE KAaTETOPUHU; OJHOKIJIETOUHBIE M MHOTOKJIETOYHbIE
(6ecrio3BOHOYHBIE M XOP/OBBIE) )KHBOTHBIC. B3aUMOOTHOIIIEHUSI )KUBOTHBIX B OMOIIEHO3aX; Tpoduueckue
YPOBHHU U LIETIA TUTAHMUS.

JdeMoHcTpanus

Pacnpenenenue )HUBOTHBIX M pacCTeHUH 10 MiiaHeTe: Ouoreorpaduyeckue o01acTu.

Tema 4.2. ITIOAHAPCTBO OJHOKJIETOYHBIE

OOmast xapakTepucTuka npoctedmmx. KieTka OJHOKIETOYHBIX >KMBOTHBIX KaK IEJIOCTHBIA OpraHU3M;
0COOCHHOCTH OpraHu3alliy KJIETOK MPOCTEHIINX, ClielualbHble OpraHouabl. Paznoobpasue npocTelmmx u
UX posib B OMOIIEHO03aX, KU3HHU YEIIOBEKAa U €0 XO3AWCTBEHHOH AesaTenbHOCTH. Tun CapKOoKTyTHKOHOCIIB;
MHOTooOpa3ue (popM CapKOJOBBIX U KI'YTHKOBBIX. Tun CHOpPOBHKH; CIIOPOBUKH— Mapa3uThl YeJIOBeKa U
KHUBOTHBIX. OcoOeHHOCTH opraHm3anuu npeacrasuteneid. Tun Mudyzopun. Muoroobpaszue nndyszopuit u
UX pOJIb B OMOIIEHO3aX.

JdemoHcTpanus

Cxembl cTpoeHus: aMEObI, IBIUICHBI 3€€HON U MHGY30puU Ty(enbKH, MPeICTaBUTENH Pa3IUYHbIX TPYIII
OJTHOKJIETOYHBIX.

JlaGopaTopHble U NpaKTHYecKue padoThl

Ctpoenne amEODBI, IBTIICHBI 3eNIEHON 1 HHPY30pUHN TY(DEIbKH.

Tema 4.3. [IOAHAPCTBO MHOI'OKJIETOYHBIE



OOmiast XxapaKTepUCTHKAa MHOTOKJICTOYHBIX JKMBOTHBIX; THUIBl CUMMETpUHU. KJIETKHM M TKaHU >KUBOTHBIX.
IIpocreiinye MHOrOKJIETOYHbIE— I'YOKH; UX PaCIPOCTPAHEHUE U SKOJOTMUECKOE 3HAaUCHHUE.
JdeMoHcTpanus

Tunel cuMMETpUM Yy MHOTOKJIETOYHBIX KHMBOTHBIX, MHOI000pa3ue ryoox.

Tema 4.4. TUII KNIIIEYHOIIOJIOCTHBIE

OcoOeHHOCTH OpraHu3alM KHUIIEYHOIOJOCTHBIX. becnonoe u mosnoBoe pa3MHokeHHe. MHorooopasue u
pacmnpocTpaHeHHe KHUIIECYHOIIONIOCTHBIX; THUAPOUIHBIC, CIHM(OUIHBIE M KOpAJIOBbIe Moiumnbl. Poib B
IPUPOIHBIX COOOIIECTBAX.

JdeMoHcTpanus

Cxema CTpOEHHUsI THIpPbI, MEy3bl U KOJOHUM KOPAJIOBBIX IOJMIIOB. BHelIHee U BHYTpEHHEe CTpOEHUE
KHMILIEYHOIIOJOCTHBIX.

JlaGopaTopHble U NpaKTHYecKue padoThl

N3yuenue miakaToB U TaOJIUL, OTPAMKAIOLIUX X0/ PET€HEPALIUN Y THJIPBI.

Tema 4.5. TUIT INTOCKUE YEPBU

OcoOeHHOCTH OpraHu3aluu IUIOCKUX 4epBed. CBOOOIHO KMBYIIME pECHUYHbIE 4YepBU. MHOroodpasue
PECHUYHBIX YepBell U UX pojb B OHoneHo3ax. [Ipucnocobiienus K napasuTu3My y IJIOCKUX YepBeil; K1acchl
Cocanbiuky U JIGeHTOUHBIE YEPBHU.

IlonsiTHE O >KM3HEHHOM LMKJE, LMKIbl Pa3BUTHA IEYEHOUHOIO COCAJbIIMKA U ObIYBEro IeIHs.
MHoroo6pasue miIockux 4epBei - mapa3uToB; MEPbI NPOPHIAKTUKH Mapa3UTapHbIX 3a00IeBaHUM.
JdemoncTpanus

CxeMbl CTPOCHHS IIJIOCKHUX YepBEH, BEAYIIUX CBOOOIHBIN W Mapa3uTUUYECKU oOpa3 >Ku3HU. Pazmmunbie
NPEJCTABUTENIN PECHUYHBIX uepBei. CXeMbl KHM3HEHHBIX LUKJIOB MEYEHOUHOTO COCANIbLIMKA U ObIYbEro
LEIHS.

JlaGopaTopHble U NpaKTUYecKHe padoThl

JKu3HeHHbIe IUKIIbI TEYEHOYHOTO COCANIBIINKA U ObIUbETrO LIEIHS.

Tema 4.6. TUITI KPYTJIbIE HEPBU

OcobeHHOCTH OpraHM3aliy KPYribiX YepBel (Ha mpuMepe deaoBedeckor ackapubl). CBOOOTHOXKUBYIIIHE
U Tapa3uTHYECKue Kpyrible uyepBH. LMK pa3BUTHS UeIOBEYECKOH acKapuabl, Mepbl NPOPHIAKTUKU
ackapua03a.

JdemoncTpanus

Cxema CTpOeHHMsI U IUKJI Pa3BUTHS YEIOBEUECKOU acCKapu/bl.

Paznuunble CBOOOTHOXKHUBYIINE U MAPA3UTHYECKHE (POPMBI KPYTIIBIX YEPBEH.

JlabopaTopHble M IpaKTHYECKHEe PadoThI

JKv3HEHHBIN UKII YEJI0BEYECKOW acKapubl.

Tema 4.7. TUITI KOJIBYATBIE YEPBU

OcoOeHHOCTH OpraHu3alMyd KOJbYaThIX YepBed (HAa NpUMepe MHOTOLIETHMHKOBOTO YEpBsl HEpEubl);
BTOpPHYHAs MOJIOCTh Tena. MHorooOpasue KoibuyaThIX 4Y€pBEH; MHOTOLIETMHKOBBIE M MAaJOUIETUHKOBBIE
KOJIbYaThle YEPBU, NUSABKHU. 3HAUEHUE KOJIbYATBIX YEPBEH B OMOLIEHO3aX.

JdeMoHcTpanus

. Paznuunsle npencrasutenu tuna Konpuareie uepsu.

JlabopaTopHble U NpPaKTHYeCcKUe padoThl

BHuelHee cTpoeHUE TOKIEBOTO YEPBSL.

Tema 4.8. TUIT MOJIJTFOCKU

OcoOeHHOCTH OpraHH3aliy MOJUTIOCKOB; CMEIIaHHAas MOJOCTh Tena. MHOroo0pasue MOJUTIOCKOB; KIIACCHI
bproxonorue, J[ByctBopuarsie U ['0J0BOHOrME MOJUIIOCKHM. 3HAUYE€HUE MOJUIIOCKOB B OumoneHo3ax. Posb B
YKU3HM YEJI0BEKA U €ro XO31MCTBEHHOU JIEATEIbHOCTH.

JdemoncTpanus

Cxema cTpoeHMs OpHOXOHOTHX, JBYCTBOPYAThIX M T'OJIOBOHOI'MX MOJUIFOCKOB. Pa3nuuHble NpencTaBUTENH
TUIIA MOJIJTFOCKOB.

Tema 4.9. TUII YWIEHUCTOHOI'ME

[IpoucxoxkaeHne U OCOOEHHOCTU OpraHU3alMy YJICHUCTOHOTHX. MHOroo0Opasue 4ieHHMCTOHOTHUX; KJIACChl
PakooOpazubie, IlaykooOpa3neie, Hacekombie u Muoronoxku. Kiacc PakooOpasubie. OOmias
XapaKTepUCTHKa Kjacca pakooOpa3HbIX Ha MpUMEpEe pPEeyHOro paka. Bbicmime W HU3LIME pPaKH.
Muoroo0pa3ue u 3HaueHHe pakooOpa3HbIX B bnoneno3ax. Kmace IlaykooOpazusie. OOmiast XxapakTepucTHKa
naykooOpasHbiX. Ilayku, ckopnuoHsl, kiemu. MHorooopasue U 3HaueHUe MaykooOpa3HbIX B OMOLIEHO3aX.



Knacc Hacekomble. MHoroo0pasue Hacekombix. OOIIas XapakTepUCTHKA Kiacca HACEKOMBIX; OTPSIbI
HACEKOMBIX C IOJIHBIM U HEIOJIHBIM NpeBpalieHneM. MHoroobpasue 1 3HaueHHE HaCEKOMBIX B OMOIIEHO3aX.
MHOTOHOXKH.

JdemMoHcTpanus

Cxema CTpOeHHs PEYHOro paka. Pa3nnyHble MpencTaBUTENM HHU3IIUX M BBICIIUX pakooOpasHbix. Cxema
CTPOEHHUsI TayKa KpecToBHKa. Pa3nmuHble mnpencraButenu kiacca I[laykooOpasHble. CXeMbl CTpOCHMS
HACEKOMBIX Pa3JINYHbIX OTPSIOB.

JlaGopaTopHble U NpaKTUYecKue padoThl

N3ydeHne BHEUTHETO CTPOEHUSI U MHOT0O0Pa3usl YJIEHUCTOHOTUX.

Tema 4.10. TUIT UTJIOKOXHUE

Obwas xapakmepucmuka muna. Mnozoobpasue uenoxoxcux, xknaccel Mopckue 36€30v1, Mopckue edxcu,
T'onomypuu. Mnozoobpasue u sxon02uteckoe 3HaveHue.

JdeMoHcTpanus

Cxembl cmpoenus MOpPCKoli 36e30bl, MOPCKO20 edca u 2onomypuu. Cxema npuooHHo20 6Uoyeno3a.

Tema 4.11. TUII XOPAOBBIE. ITOATUIT BECYEPEITHBIE

IIpoucxokaeHne XOpAOBBIX; MOATUIBI OecUepenHbIX M IMO3BOHOYHBIX. OOIas XapakTepUCTHKA THIIA.
[lontun becyepernHpie: TaHIETHUK; OCOOEHHOCTH €0 OpraHU3alui U pacIpOCTpaHEHUs.

JdemoncTpanus

CxeMa cTpoeHHUS JIAHIIETHHUKA.

Tema 4.12. IIOATUIT IIO3BOHOYHBIE (UEPEITHBIE). HAIKJIACC PbIbbI

OOmiasi xapakrepucTuka IM03BOHOYHBIX. [Ipomcxoxnenue pod6. OOmas xapakrepuctuka pbid. Kitaccel
XpsmeBsle (akynsl U ckatbl) M KocTHble pbiObl. MHOrooOpasue KOCTHBIX pbIO: XpSILEKOCTHBIE,
KHCTENEPBIE, IBOSIKOAbIIIAIIME U Tydenépble. MHOrooOpasue BUJ0B U YepThl IPUCIIOCOOJICHHOCTH K Cpefie
o0uTaHusA. DKOJIOTUYECKOE U XO3IHCTBEHHOE 3HAUEHUE PBIO.

JdeMoHcTpanus

MsorooGpasue pbio.

JlaGopaTopHble M IpaKTHYECKHE PadoThI

OCOOEHHOCTH BHEIIHETO CTPOSHHS PBIO B CBSA3U C 00pa30M >KU3HHU.

Tema 4.13. KITACC 3EMHOBO/IHBIE

IlepBbie 3eMHOBOAHBIE. OOmIas XapaKTEPUCTHKA 3€MHOBOJHBIX KaK IEPBBIX HA3€MHBIX IMO3BOHOYHBIX.
becxBocThie, xBocTathle u Oe3Horne am(uOMM; MHOrooOpasue, cpena OOUTAHUS M DKOJIOTHYECKUE
ocobenHocTH. CTpYKTYpHO (PyHKIIMOHANbHAs OpraHu3als 3€MHOBOJHBIX Ha MpPUMEpPEe JIATYIIKH.
DKoJoru4eckas pojib U MHOT000Opa3ue 3eMHOBO/IHBIX.

JdemoncTpanus

Mmuoroo6pa3ue ampuoui.

Tema 4.14. KITACC ITPECMBIKAIOIIINECA

[Ipoucxoxnenne pentwinid. OOm@As XapaKTEpPUCTHKA IPECMBIKAIOIIMXCA Kak I[EepBUYHOHA3EMHBIX
KHUBOTHBIX. CTPYKTYpHO - (DyHKIIMOHAIbHAs OpPraHM3allUs MPECMBIKAIOUIMXCS Ha TMPHUMEpE SIIEPHULIBL.
YemryituaTeie (3MeH, SIIEPULBI U XaMeJIEOHb), KPOKOIWIIBI U uepenaxu. PacpocTpanenue 1 MHOrooopasue
(bopM penTUIIHif; TOOKEHHE B HKOJIOTMUECKUX CUCTeMaX. BbIMepIlue rpymibl MPecMbIKAIOIIUXCS.
JdeMoHcTpanus

Msoroo0pasue nmpecMblkaromuxcs. CXxeMbl CTPOCHUSI 36MHOBOIHBIX M PEITHIIHA.

Tema 4.15. KITACC IITULBI

IIpoucxoxneHne NTUL; NEPBONTUIBI W UX IPEAKH; HACTOsALIME NTULBL. Kunerpyaele, wiu JeTarouiue;
OeckuieBble, WM Oeraroliye; NUHIBUHBI, WM IulaBarouiye NTULbl. OCOOEHHOCTH OpraHu3aluu U
sKoJIoruueckass TudEpeHIMpoBKa JICTAIOMMX NOTHIl (OTHLBI Jieca, CTENed W MYCThIHb, OTKPBITHIX
BO3AYIIHBIX MPOCTPAHCTB, 00JI0T, BOAOEMOB M mobepexuil). OXpaHa M NpPUBJIEUEHHE NTHUL; JOMAIIHHE
ntuipbl. Pone 0Tyl B mpupoe, ;KM3HU YEJIOBEKA U €0 X035MCTBEHHON JEATEIIbHOCTH.

JdemoncTpanus

MHuoroo6pasue ntui. Cxembl CTPOEHUS PENTUIINI U IITULL.

JlaGopaTopHble U NIpaKTHYecKue padoThl

Oco0eHHOCTH BHEUIHETO CTPOEHUS NITHILL, CBSI3aHHBIE C UX 00pa30M >KHU3HHU.

Tema 4.16. KITACC MJIEKOITUTAIOIIINE

[Ipoucxoxnenne wmiekonutatomux. IlepBo3Bepu (yrkoHoc u exuzaHa). Husmme 3Bepu (cymyarsle).
Hacrosimue 3Bepu (rumauneHtapHble). CTpyKTYpHO - (DyHKIMOHANbHbIE OCOOEHHOCTH OpraHU3aluu



MJIEKOITUTAIONINX Ha TIPUMEpe cOOaKH. JKoJIOTUYecKas pojib MICKONUTAIOIINX B MPOIECCE PA3BUTHUS KUBOM
IIPUPOJBI B KaWHO30MCKOM 3pe. OCHOBHBIE OTpAIbI IUIALICHTApHBIX MiekonuTaromux: HacekoMosassle,
Pyxokpeuisie, I'peizynsl, 3aiineoOpasusie, XwumHsle, Jlacronorue, KutooOpasusle, HemapHOKONBITHBIE,
ITapaokoneiTHbIe, [IprMaTel 1 1p. 3HaUYE€HUE MIICKONUTAIOIIKUX B IIPUPOJE U XO3IMCTBEHHON NEATEIBHOCTH
yenoBeka. OxpaHa LieHHBIX 3Bepei. JlomamiHue miexonurTaromue (KpynHbId U MEJIKMH poraTelii CKOT U
ApyTUE CeIbCKOX03SIICTBEHHbIE )KUBOTHBIE).

JdeMoHcTpanus

Msoroo6pa3ue miekonutaomux. CxeMbl CTPOSHUS PENTHIINN U MIIEKOIUTAIOLIHX.

JlabopaTopHbIe U IPaKTHYeCKHe padoThl

W3ydeHne cTpoeHus CKeaeTa MICKOMUTAIOIINX.

Paszpnea S. Bupycsl

Tema 5.1. MHOI'OOBPA3HNE, OCOGEHHOCTU CTPOEHUA U ITPONCXOXJIEHNMA BUPYCOB
OO0mas xapakTepuctuka BupycoB. Mctopus ux otkpbiTus. CTpoeHue BUpyca Ha IpuMepe Bupyca TabauHoM
Mo3aukH. B3aumopeiicTBue BUpyca U KiIeTKU. Bupycsl — B030yauTeNM OMACHBIX 3a00JE€BaHUN YETIOBEKA.
[Mpodunaktuka 3ad6oneBanus rpunmnom. [IpoucxoxaeHne BUPycoB.

JdemoncTpanus

CxeMpl, OTpakarolre IpoIece Pa3BUTHS BUPYCHBIX 3a00JI€BaHUI.

3aKiro4eHue

Oco0eHHOCTH OpraHu3alid M MHOrooOpas3ue >KHUBBIX OpraHu3MoB. OCHOBHbIE 00JIACTH MPUMEHEHUS
OMOJIOTMYECKHUX 3HAHUN B MPAKTHKE CEITLCKOI0 X03HUCTBA, B PsAJIe OTpaciel MPOMBIIIIICHHOCTH, IIPU OXpaHe
OKPY>KAIOILEH CPEIBI U 30POBbS YEIIOBEKA.

Bbuosiorus. Yesosek. 8 kiacc
Pa3zgea 1. MecTo yesioBeKka B cCTeMe OPraHUYeCKOro MUpa
YenoBek Kak 4acTh KMBOW NpHUpOABI. MecTo desloBeKa B CHCTEME OPraHM4eCKOro Mupa. UepTsl cxoacTBa
YeoBeKa W JKMBOTHBIX. CXOJCTBO M pa3iuyMsl 4YeloBeKa U UEeJIOBEKOOOpa3HbIX 00e3bsH. YenoBek
pa3yMHBIi.
JdemoncTpanus
Tabnuupl, cXeMbl, pUCYHKH, PACKPBIBAIOLIME YEPTHI CXOCTBA YEI0BEKA U KUBOTHBIX.
Pazpnen 2. Ilpoucxoxaenne yeioBeKa
buonoruueckue u couuangbHble (QAKTOPHl AHTPOIOCOLMOTEeHE3a. JTamlbl AHTPOIOTeHe3a M (aKTOpPbI
CTaHOBJICHUS YEJIOBEKA. Packl uenoBeka, UX MPOUCXOKIEHUE U €JUHCTBO.
JdeMoHcTpanus
N300pakeHne mpecTaBUTeNeN pa3IMuHbIX pac YeloBeKa.
Pasnen 3. Kpatkas ncropusi pa3BUTHA 3HAHMI 0 CTPOEHUM M (PYHKIHMAX OPraHU3MAa YeI0BeKa
Hayku o uyenoBeke: aHaTomusi, (u3uojorusi, TWrueHa. Benukue aHatomsl W ¢(usuonoru: [wummoxpar,
Knasnuii I'anen, Aunpeac Bezanmii.
JdemMoHcTpanus
[TopTpeTs! BEMUKUX y4EHBIX— aHATOMOB U (PU3UOJIOTOB.
Pasnen 4. O0muii 0030p cTpoeHust M GPyHKIUI OPraHu3Ma 4eJI0BeKa
Knerounoe crpoenue opranm3ma. TkaHM: SNHTEIHANIBHBIE, COCIUHUTEIBHBIC, MBIIICYHBIC, HEPBHAs.
Opranel yenoBedeckoro opranusma. CucTeMbl opraHoB. B3anMoOCBs3b OpPraHoB M CHCTEM OPraHOB Kak
OCHOBA TOME0CTa3a.
JdeMoHcTpanus
CXeMBlI CTpOEHUS CUCTEM OPraHOB YEJIOBEKA.
JlabopaTopHbIe U IPaKTHYeCKHe padoThl
N3y4yeHne MUKPOCKOIIMYECKOTO CTPOCHHS TKaHEH.
Pacnio3naBanue Ha Ta0nMIIaX OPTaHOB U CUCTEM OPTaHOB.
Paszgea S. Koopaunauus u peryasiuust
I'ymopanbHas perynsauus. XKene3pl BHyTpeHHEW cekpenru. ['OpMOHBI U UX POJb B OOMEHHBIX MPOIECCAX.
HepsHo - rymopaiibHas peryisnus.
JdeMoHcTpanus
Ta0nuibl, WITIOCTPUPYIOILIKE YHIOKPUHHBIE keme3bl. PoTorpaduu OONBHBIX C Pa3IMYHBIMUA HAPYILIEHUSIMU
GyHKIME SHIOKPUHHBIX Jken€3. HepBHas perymsuus. 3HauyeHHE HEpBHOM cucTteMbl. LleHTpanpHas u
nepugepuyeckas HEpBHbIe cUCcTeMbl. BereratuBHas W comaTtudeckas 4acTd HEpBHOH cucteMsl. Pediekc;



NPOBEJICHNUE HEPBHOrO HMMIyiabca. CTpoeHHEe M (PYHKIMH CHUHHOTO MO3ra, OTAENIOB T'OJOBHOTO MO3Ta.
bonbmme mnomymapuss ronoBHoro Mosra. Kopa Oonpmux mnonymapuid. 3HaueHHE KOPBI  OOJBIIHUX
NoJyImapuil U e€ CBSI3U C JAPYyrHMHU oTnenamMu Mosra. OpraHbl 4yBCTB (QHAJIM3aTOPhI), UX CTPOCHUE M
¢byuknuu. CtpoeHue, (QyHKUMHM M TUrHeHa opraHoB 3peHus. CTpoeHue W (PYHKUMU OpPraHoOB CiyXa.
[Ipenynpexaenue HapymeHuit ciyxa. Opranbl ocsi3aHus, BKyca, 000OHSHUS. [ irneHa opraHoB 4yBCTB.
JdemoncTpanus

My TOJIOBHOTO MO3Ta.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI

N3yuenune rosoBHOTO Mo3ra 4esoBeka (1o MyJssiKam).

N3yuenue nuameHeHus pazmepa 3padka.

Pasnen 6. Onopa u 1BH:KeHHe

Ckener uejoBeKa, €ro OTIENbl: OCEBOW CKEJEeT, CKeJeT MOsicoB KoHeyHocTed. OcoOEHHOCTH CKeneTa
YeJIOBEKa, CBSI3aHHBIE C TPYAOBOH JEATENBHOCTBIO U MNpsAMOXOxkaeHHeM. CocTaB M CTpPOEHHE KOCTEM:
TpyOuaTble U TryOudaThie KocTH. PocT kocteil. Bo3pacTHble H3MEHEHHs B CTpOEHUM KocTel. Turbl
coenuHeHUs1 Bo3pacTHbie U3MEHEHUsI B CTPOEHUHU KOocTel. Tumsl coenquuenus kocted. 3a00aeBaHus OTIOPHO
- JBUTaTeJIbHOW cHCTeMbl U HX NpoduinakTuka. Meimeynass cuctema. CTpoeHHME W PAa3BUTHE MBbIIIII.
OcHOBHBIE TpYIIIbI MbIII, UX QyHkuuU. Pabora Mpln; craTMueckas U AUHAMHYECKas Harpysku. Poib
HEpPBHOW CHCTEMbl B pEryisiiud paOOThl MBI YTOMIEHHWE MBI, pOJb AKTUBHOTO OTIbIXa B
BOCCTAHOBJICHMM AaKTHBHOCTH MBIIIEYHON TKaHU. 3HaueHUe (PU3MUECKOW KyJIbTypbl U pexXHUMa TpyAa s
IPaBUIBHOTO (POPMUPOBAHUS OMOPHO - JIBUTATEIBHON CUCTEMBI.

JdeMoHcTpanus

Ckernet 4enoBeKa, OTAEIBHBIX KOCTEH. Paciimiibl KoCcTen.

[Tpuémpl okazaHus NEPBON NOMOIIHM IIPU MOBPEKICHUAX (TpaBMax) OMOPHO - ABUTATEIbHONW CUCTEMBI.
JlaGopaTopHble U NpaKTUYecKHe padoThl

N3ydeHue BHEITHET0 CTPOCHUS KOCTEH.

BeolsiBieHHE BIUSHUS CTATUYECKOM M TMHAMUYECKON HArpy3KU Ha YTOMJIEHUE MBbIIIII.

Pa3zpnen 7. BHyTpeHHsIsl cpela OpraHu3Ma

Ilonarue «BHYTpeHH:s cpena». TkaHeBas )KUIKOCTb.

KpoBb, €€ cocraB u 3HaueHHe B O0OECNEUYEHHUU >KM3HEAEATENIbHOCTH opraHu3ma. KiieTouHble 31€MEHTHI
KPOBH: IPUTPOLMTHI, JEHKOIUTHI, TpoMOouuThl. [lnasma kpoBu. CBEpThIBaHME KpOBU. ['pymnmbl KpoOBH.
Jlumoda. Ummynutet. UHndpekunonnsle 3a6onesanus. [Ipenynpeaurensusie npuBuBky. [lepenrnBannue KpoBu.
JloHopctBo. 3Hauenue pabom JI. [lacmepa u M. U. Meunuxosa 6 obracmu ummyHumema.

JdeMoHcTpanus

CxeMmbl 1 TaOJIHI1IbI, TOCBALIEHHBIE COCTABY KPOBH, TPYIIaM KPOBH.

JlabopaTopHble U NpPaKTHYeCcKUe padoThl

N3y4yeHne MUKPOCKOIINYECKOTO CTPOEHUSI KPOBH.

Pa3zpnen 8. Tpancnopr BeuecTB

Cepaue, ero CTpoe€HHE UM PETyIslus ACATEIbHOCTH. bBONBIION W Majblii Kpyru KpOBOOOpAIEHMS.
JIumpoobpamenne. [[Bmwkenne kpoBu 1o cocyaam. KpoBsHoe naBieHue. 3a00JeBaHHMS OPraHoOB
KPOBOOOpAIIEHHUS, NX TPEAYIPEKICHHE.

JdeMoHcTpanus

Mogens cepaua venoBeka. TabmUIBI U CXEMbl, WUTIOCTPUPYIOUINE CTPOCHUE KJIETOK KPOBH M OPraHOB
KpOBOOOpAIIeHHUS.

JlabopaTopHbIe U IPaKTHYeCKHe padoThl

N3mepenne KpoBsHOTO AaBIECHUSI.

Omnpenenenue myapca v MOACYET YKCIa CEPACUHBIX COKPALICHUM.

Pa3nen 9. /Ipixanue

[ToTpeOHOCTE OpraHu3Ma 4eloBeKa B KUCIOpoae Bo3ayxa. Opransl AbIXaHUS, UX CTpOeHHE. JlpIXxaTenpHbIe
nBukeHus. ['azoo0MeH B n€rkux, TkaHsx. IlepeHoc ra3oB spuTpouuTaMu U Ia3Moil KpoBu. Perynsanus
npixanus. IckyccTBEeHHOE AbIXaHHe. 1'0J10CcoBOM ammapar.

JdemoncTpanus

Mogenu roptanu, JErKux.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI

OrnpenesieHre YaCTOTHI AbIXaHUS.

Paznea 10. [InmeBapenue



[TutarenbHple BelIecTBA M MUIIEBBIE MNPOAYKTHL. [loTpeOHOCTH YenOBeKa B MHILE M NUTATEIbHBIX
BenlecTBax. Buramunsl. [Inmesapenue. CtpoeHue u GpyHKIUMM OpraHoB NuileBapeHus. [lumeBapurenbHble
JKeJIe3bl: TEeUEHb M IOJPKEIyJouHas jKejie3a. JTalbl IpoueccoB nuuieBapeHus. Mccaedosanus M. 11
Ilasnosa 6 obnacmu nuwesapenus.

JdeMoHcTpanus

PenbedHas Mmojens BHyTpEHHUX OPraHOB YeJIOBEKa.

JlabopaTopHbIe U IPaKTHYeCKHe padoThl

Bo3zeiicTBue xeiny104HOro coka Ha O€JIKH, CIIFOHBI — Ha Kpaxmall.

Omnpenenenre HOPM PaLlOHAIIBHOTO MUTAHUS.

Pazgea 11. O0OMeH BemecTB M JHEPTrUHU

OOmiasi xapakrepucTuka oOMeHa BellecTB M 3Hepruu. [lnactuueckuid um sHepreTMyeckuid OOMEH, HX
B3aUMOCBs3b. Butamunsbl, ux posib B oOMeHe BemecTB. [ unosuraMuno3. ['unepBuTaMuHoO3.

Pa3nen 12. Boineaenue

Koneunsle mnpoaykrtel oOMeHa BeumiectB. Opranbl BbljeneHus. [louku, ux crpoeHue U (QyHKIMH.
Obpa3oBanne Mouu.Posib K0>KH B BBIBEICHUU U3 OPraHU3Ma MIPOYyKTOB OOMEHA BELIECTB.

JdemoncTpanus

Mopeinb noyex.

Pa3znea 13. [TokpoBsbl Tesa

Crpoenue u QpyHKIMU KOXH. Posib KOXM B TeIuioperyiasuuu. 3akanuBaHue. [ urnennyeckue TpeOoBaHus K
onexae, o00yBH. 3a00eBaHUs KOXKU U UX MPEyNPEKACHUE.

JdeMoHcTpanus

CxeMbl, WIIITIOCTPUPYIOIINE CTPOEHUE KOKHBIX ITOKPOBOB YEJIOBEKA, IPOU3BOIHBIE KOXKHU.

Pasnen 14. PasMHoO:KeHue U pa3BUTHE

Cuctema OpraHoB pa3MHOXEHMs: CTpoeHHe M rurueHa. OrmiogoTBopeHue. BHyTpuyTrpoOHOE pa3BHTHE,
ponbl. Jlaktanus. Poct u pazsutue pedénka. [lnanupoBanue cempu.

Pa3zgea 15. Boiciasi HepBHAasi 1eSITeJIbHOCTD

Pednexc — ocHoBa HepBHOU aestenbHOCTU. Hccnedosanus HU. M. Ceuenosa, MU.II. Ilasnosa, A. A.
Yxmomcxoeo,Il. K. Anoxuna. Bugsl pednexcoB. dopmbl noeneHus. OcOOEHHOCTH BBICHIEH HEPBHOM
NEeATEIbPHOCTH W ToBeAeHUs denoBeka. [lo3HaBatenbHble mnponeccbl. TopmoxeHne. Tumsl HepBHOU
cuctemsl. Peusb. Mpinenue. Co3nanue. buonorndyeckue purMmel. CoH, €ro 3HaueHue U rurueHa. ['uruena
yMmcTBeHHOro Tpyaa.llamars. OMorun. OcoOeHHOCTH MICUXUKU YeTTOBEKa.

Pa3zpnen 16. YesnoBek u ero 310poBbe

Cobmro/ileHue CaHUTapHO - TUTMEHUYECKUX HOPM W MPaBUII 310pOBOT0O oOpasa xku3Hu. OkazaHue NepBoOu
J0BpaueOHOI TOMOIIY MPU KPOBOTEUEHUH, OTPABIICHIUH YrapHbIM Ia30M, CIACEHUH YTOMAIOIIET0, TpaBMax,
oXorax, 0OMOpPOKEHHH. YKpeIJICHHE 3/10pOBbsl: IBUraTeIbHAsl AKTUBHOCTD, 3aKaiuBaHue. DakTopsl pucka:
CTpECcChl, TMIOJMHAMUs, INEpeyToMiIeHHE. BpenHble NpHUBBIYKM, MX BIUSHUE Ha 3J0pPOBbE YEIOBEKA.
UYenoek u okpyxaromas cpena. OKkpykarolias cpefa Kak HICTOYHHUK BeIecTB B dHeprun. Cpena oOuTanwms.
IIpaBuiia noBeIeHUs YEJIOBEKA B OKPYXKAIOIIEH cpesie.

JlabopaTopHble U MpPaKTHYeCKHe PadoThl

N3yuyenue npuéMoB OCTAaHOBKHU apTEPUAIBLHOTO U BEHO3HOI'O KPOBOTECYEHUM.

AHanu3 ¥ OLICHKA BIMSHUA Ha 370pOBbE UeloBeKa (PaKTOPOB OKPYKaIOIIEH Cpebl.

buosiornsi. O0mue 3aK0OHOMEPHOCTH. 9 KJace
Beenenne
MecTo Kypca B cUCTEME €CTECTBEHHOHAYYHBIX IUCLUIUIMH, a Takxke B Ouonornueckux Haykax. Llemu u
3a/1aud Kypca. 3HaueHue MpeaMeTa il MOHUMaHUs €IMHCTBA BCETO KMBOTO M B3aMMO3aBUCHUMOCTH BCEX
yacTel omocdepsl 3eMiIn.
Pa3znen 1. CTpykTypHasi OpraHu3anus ;KMBbIX OPraHu3MoB
Tema 1.1. XUMNYECKAS OPITAHU3ALIMA KIIETKH
DNeMEHTHBIN COCTaB KJIETKH. PacripocTpaHEHHOCTH 3JIEMEHTOB, X BKJIA] B 00pa30BaHUE )KUBOW MaTEPHUH U
OOBEKTOB HEXHMBOW MPHUPOABL. MaKpOl’JIEeMEHThl, MHUKPODJIEMEHTBhI; HX BKIaJ B oOpa3oBaHHE
HEOPraHMYECKUX W OPTraHMYeCKUX MOJICKYJ J>KMBOTO BellecTBa. HeopraHuueckue MOJEKYNIbl >KUBOTO
BelecTBa. Bona; e€ xuMmuyeckue cBOiicTBa M Ouonorudeckas posib. Cold HEOpPraHMYECKHX KHCIOT, MX
BKJIaJl B OOECIIEYCHUE MPOILIECCOB YKU3HEAEATECIBHOCTH U TOJJepKaHUEe romeoctasa. Ponb KaTuoOHOB U
AHUOHOB B 00ECTEUEHUM TPOIECCOB JKU3HENEATENbHOCTH. OCMOC U OCMOTHYECKOE JaBIICHHE;



OCMOTHYECKOE MOCTYIJIEHUE MOJIEKYJ B KJIeTKy. Oprannueckue MoJieKyibl. buomoruueckue noamMmepsl —
Oenku; WX CTPYKTypHas opranuzanus. DyHKIUU OENKOBBIX MOJEKYNI. YTIIEBOAbl, UX CTPOCHHE H
Ouosorudeckasi posib. JKUpsl — OCHOBHOW CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX MEMOpPAaH W HUCTOYHUK
sHepruu. JHK— wmonekynsl HacnencrBeHHoctd. Penymukamusa JIHK, nepemaua HacneacTBEHHOM
nH(pOpMaIUY U3 TTOKOJICHUS B TIOKoJIeHue. [lepenaua HacneACTBEHHON HHPOPMAIUH U3 sI/Ipa B IIUTOILIA3MY;
tpanckpurus. PHK, e€ ctpykrypa u pyakuuu. Uadopmarnmonnsie, TpancnopTHeie, pudbocomansabie PHK.
JdeMoHcTpanus

O6wémuas momens [JHK.

Tema 1.2. OBMEH BEHIECTB U ITPEOBPA3OBAHUWE SHEPT'MU B KIIETKE

OOMmeH BelecTB U MpeoOpa3oBaHUe SHEPrUU B KJIETKE. TpaHCIOPT BELIECTB uepe3 KICTOYHYI0 MEeMOpaHy.
[Tuno - u ¢arouuro3. BHyTpukiieTOUHOE MUIEBAPEHUE U HAKOIJICHUE HHEPTUU; PACIICIIICHUE TIIFOKO3BI.
buocunTtes 6e1KoB, )KUPOB U YIIEBOJIOB B KIETKE.

Tema 1.3. CTPOEHUE U ®YHKIIMU KJIETOK

[Ipokapuotuueckue kietku: ¢Gopma U pasmepsl. LluTomnasma OaxkTepuanbHOW KieTkd. OpraHuzanus
MeTabonu3Ma y mpokapuot. ['eHetnueckuii anmnapat Oakrtepuil. CiopooOpazoBanue. Pasmuoxxenne. Mecto
U poJNib MPOKApUOT B OHMOIEHO3aX. DyKapHoTHYecKas kieTka. Lluromnasma 3yKapuOTHUYECKON KIIETKU.
Oprasenisl IATOIUIa3Mbl, UX CTPYKTypa U ¢yHkuuu. Llutockener. BkitoueHus: u ux posib B MeTaboIU3Me
KJICTOK.

KnerouHoe siipo — ILEHTp yNpaBieHUs >KU3HEAEATEIbHOCThIO KIETKH. CTPYKTYpbl KJIETOYHOIO sJpa:
sanepHasi 000J0YKa, XpPOMATUH (T€TEPOXPOMATHH), SAPHIIKO. OCOOCHHOCTH CTPOEHUS PACTUTEIHHOU
kietku. Jlenenne kinetok. Kietku B MHOrokieTouHoM opranusme. llonarue o auddepeHnupoBKe KIETOK
MHOTOKJIETOYHOTO OpraHuzMa. Murtotudeckuil mukn: uHtepdasa, pemymmkamus JIHK; mutos, ¢assr
MUTOTUYECKOTO JeJieHUs M InpeoOpa3oBaHHsl XpoOMOCOM. buosornueckuil cMbica M 3HaUY€HHE MHTO3a
(Oecrmonoe pa3sMHOXKEHHE, POCT, BOCTIOJTHEHHE KJIETOUHBIX MOTEPh B (DU3MOIOTHYECKUX U MATOJOTHYECKUX
ycnoBusix). Kirerounasi Teopust CTpOCHHsI OPTaHU3MOB.

JdemoncTpanust

[TpuHIIMTIHATBEHBIE CXEMBI YCTPONCTBA CBETOBOTO M AJIIEKTPOHHOTO MHUKpOcKomna. Mozgenn kieTku. CxeMbl
CTPOEHHUSI OPTaHOMJIOB PACTUTEIBHON U KUBOTHOM KJIeTOK. Mukponpenaparsl KI€TOK pacTeHHM, JKUBOTHBIX
Y OJTHOKJIETOYHBIX TpUOOB. CxeMa MHUTOTHYECKOTO JICJICHUS KJIETKH.

JlabopaTopHble M NpaKTHYECKHE PadoThI

N3ydenue kneTok OakTepuil, paCTeHH U KUBOTHBIX HA TOTOBBIX MUKpOIIpenaparax.

Paznen 2. Pa3mHoxkeHMe M HHAUBHUIYAJIbHOE Pa3BUTHE OPraHU3MOB

Tema 2.1. PASMHOXEHUWE OPT"TAHM3MOB

CymHocTh 1 GOpMBI pa3MHOKEHHSI OPraHu3MOB. becnonoe pa3MHokeHne pacTeHui U )KUBOTHBIX. [lomoBoe
pa3MHOXEHHE >KMBOTHBIX M pacTEHUM; 00pa30BaHUE IMOJIOBBIX KIJIETOK, OCEMEHEHHE U OILUIOJAOTBOpPEHHUE.
buonoruueckoe 3HaueHue MoI0BOTO pasmMHokeHus. ['ameTorenes. [leproasr 00pa3oBaHus MOJIOBBIX KIETOK:
pa3MHOXXEHHME, pOCT, co3peBaHue (Meio3) u  (opmMupoBaHuE TIOJNOBBIX KJIeTOK. OcobeHHOCTH
CIIepMaToreHesa

1 oBoreHesa. Omiog0TBOPEHHE.

JdeMoHcTpanus

[InakaTsl, WITIOCTPUPYIOIIKME CIHOCOOBI BEreTaTHUBHOIO Pa3MHOXKEHHUS IUIOJOBBIX JE€PEBHEB M OBOIIHBIX
KynbTyp. Mukpomnpenapatsl sinekietok. @otorpadum, oTpaxkarone pasHooOpa3ue MOTOMCTBA y OTHOM
napbl poAUTENCH.

Tema 2.2. UHAVNBUY AJIbBHOE PA3ZBUTHUE OPI"AHMU3MOB (OHTOI'EHE3)

DOMOpHoOHaANBbHBIN nepuo pa3BuTHsI. OCHOBHBIE 3aKOHOMEPHOCTH Ipo0JieHus; 00pa3oBaHUE OAHOCIONHOTO
3apoapiia — Omactynbl. [acTpymsnus; 3aKOHOMEPHOCTH OOpa3oBaHMS JIBYXCIOHHOTO 3apojbllia—
racTpyiabl. [lepBuuHBIN opraHoreHe3 W nanbpHeimas nuddepeHIUpoBKa TKaHEHl, OPraHOB U CHUCTEM.
[TocTaomMOproHanbHBIN TIepuoa pa3BuUTHA. POpPMBI MOCTIMOPHOHANBHOTO TEpHOAa pa3BuTus. Hempsimoe
pa3BUTHE; MOJIHBINA U HEMOMHBIN MeTamopdo3. buonoruueckuii cMpich pa3Butus ¢ Metamopdozom. [Ipsamoe
passutue. Ctapenne. O0Me 3aKOHOMEPHOCTH pa3BUTHs. brorenernyeckuii 3akoH. CXOACTBO 3apObIIIeH
U SMOpHoHaNbHAs AuBepreHius npusHakoB (3akoH K. bapa). buorenernueckuii 3akon (3. I'ekkens u .
Miomtep). Pa6oter A. H. CeBeprioBa 00 sMOpHOHATEHON H3MEHUYNBOCTH.

JdemoncTpanus



Tabnumer, wuTOCTpUpYyIOMKE Tmporecc Metamopdo3a y  OECrO3BOHOYHBIX  (JKECTKOKPBUIBIX U
YEITyHYaTOKPBIIBIX HACEKOMBIX) W TO3BOHOYHBIX (amdubuii). Tabmuipl, OTpakawIIue CXOJCTBO
3apO/IbIIIEN T03BOHOYHBIX JKUBOTHBIX.

Tema 3.1. 3BAKOHOMEPHOCTU HACJIEJJOBAHUA ITPU3HAKOB

Otkpeitne I'. Menzaenem 3aKOHOMEPHOCTEH HacleloBaHHUS TNPU3HAKOB. | MOPHIOMOTHYECKUN METO]
U3Y4YEeHUS HACJIEICTBEHHOCTH. MOHOTHOpUIHOE W TOJUTHOPUIHOE CKpellMBaHME. 3aKoHbl MeHpaens.
HezaBucumoe u cuenieHHOe Haclie[JoBaHHE. |'eHeTndyeckoe omnpezesieHue Moja. ['eHOTHN Kak IeJOoCTHAs
cuctema. BzaumoielicTBIE ajieNIbHBIX U HEaJUIEIbHBIX T€HOB B ONPEAEICHUH MPU3HAKOB.

JdeMoHcTpanus

PonocnoBHble. XpOMOCOMHBIE aHOMAIMH YeJIOBEKa U UX (DEHOTUIIMYECKUE TTPOSBICHHUS.

JlabopaTopHble U NpaKTHYeCKHe padoThl

Pemenne reneTHuecKUX 3a7a4 U COCTaBJICHUE POIOCIOBHbIX.

Tema 3.2. 3BAKOHOMEPHOCTU UBMEHUYNBOCTHU

OcHoBHble (POpMBI U3MEHYMBOCTU. ['eHOTMNHMYECKas MU3MEHYMBOCTh. MyTanuu. 3HaueHHE MyTaluil uis
NPAaKTUKA  CEJIBbCKOTO XO3siiicTBa M OmoTexHonornd. KoMOMHAaTHMBHAsE M3MEHYMBOCTH. DBOJIOIMOHHOE
3HauYeHUE KOMOMHATUBHON M3MEeHUNBOCTH. DeHOTUIINYECKAs, WK MOIU(BUKAIIMOHHAS U3MEHYUBOCTh. PoJib
YCJIOBHMM BHEITHEHN Cpelibl B PA3BUTHH U IIPOSIBJICHUU IIPU3HAKOB U CBOWCTB.

JdemoncTpanus

[Tpumepsl MOAMPUKATUOHHON U3MEHYUBOCTH.

JlaGopaTopHble U NpaKTHYecKHe padoThl

[locTpoenne BapualMOHHON KPUBOM (pa3Mephl JIMCTHEB PACTCHHM, AHTPOTIOMETPUYECKHE [TaHHBIC
y4ammxcs).

Tema 3.3. CEJIEKLIUS PACTEHMI, )KUBOTHBIX U MUKPOOPI' AHM3MOB

LleHTpbl TPOUCXOXKIEHUS W MHOTrooOpa3usi KylbTypHbIX pacteHuid. Copt, mopona, mramm. MeTonbl
CEJIEKIIMM PAcCTeHUM M JKUBOTHBIX. JlOCTMXKEHUSI M OCHOBHBIE HAIPaBICHHUS COBPEMEHHOM CEJIEKIUH.
3HaueHUE  CEJNEKUMM  JUIsI  pPa3BUTHS  CEJIbCKOXO3SMCTBEHHOIO  IIPOM3BOJCTBA,  MEAMIMHCKOM,
MUKpPOOHOJIOTMYECKOHN U IPYTUX OTpaciieil IPOMBIIUIEHHOCTH.

JdemoncTpanus

CpaBHHTENBHBIN aHATN3 TTOPOJ] TOMAIITHUX )KUBOTHBIX, COPTOB KYJIBTYPHBIX PACTEHUM U UX JUKUX TIPEIKOB.
Konnekuuu u mpenapaTsl COPTOB KYJIbTYPHBIX PACTEHHUH, OTIUYAIOIINXCS HAUOOIBIIEH TI0T0BUTOCTHIO.
Paznen 4. DBosonnsi ;kuBoro Mmupa Ha 3emJe

Tema 4.1. MHOI'OOBPA3UE XHNBOI'O MHPA. YPOBHU OPI'AHU3ZAILIMN M OCHOBHBIE
CBOMCTBA KMBbIX OPT AHM3MOB

YpOoBHM oOpraHu3zaluy S>KA3HU: MOJEKYJISIPHO - TEHETHYECKUHM, KIETOYHBbIM, TKAHEBBIA, OPTraHHbBIMU,
OpTraHW3MEHHBIM, TMOMYJAIMOHHO - BHJIOBOH, OWoOreoneHoTnueckuii u Ouocdepusii. ExuHCTBO
XUMHUYECKOTO COCTaBa >KMBOM MaTEpUH; OCHOBHBIE TPYMIbl XUMHUYECKUX DJIEMEHTOB M MOJICKYI,
oOpa3yroiye KuBoe BemecTBo onocdepsl. Kierounoe ctpoenre opraau3MoB, Hacestomux 3emtro. OOMeH
BEIIECTB M CaMOperyisinus B Ouosiorndyeckux cucremMax. CaMOBOCIpOM3BENIEHHE; HACIEACTBEHHOCTh M
M3MEHUYUBOCTh KaK OCHOBA CYILECTBOBaHUS KHMBOM matepuu. PocT u pasButue. Pazapaxumocts; GpopMmbl
n30UpaTeNbHOM  peakUMu OpraHM3MOB Ha  BHEIIHWE  BO3AEHCTBHA. PUTMHYHOCTR  NpOIECCOB
KHU3HEACSATEIIbHOCTH; OWMOJIOrMYecKre pPUTMBI M WX 3HauyeHue. J[MCKpPEeTHOCTh >KMBOTO BEIEeCTBA H
B3aMMOOTHOIICHUSI YacTH W 1LEJOoro B OHOCHCTEMaxX. DHEpPro3aBUCUMOCTh JKHUBBIX OPraHU3MOB; (OPMBI
notpebnienuss sHepruu. llapcTBa KMBOW MHPHPOMBI; KpaTKas XapaKTepUCTUKAa €CTECTBEHHOW CHCTEMBbI
KJ1accu(UKalny )KUBBIX OpraHU3MOB. BuioBoe pasHooOpasue.

JdemoncTpanus

CxeMmbl, 0OTpa)Kkarollue CTPYKTYpbl HAPCTB KUBOU MPUPOABI.

Tema 4.2. PA3BUTHUE BUOJIOTUU B JIOJAPBUHOBCKUI ITEPHO/]

Pazeumue 6uonocuu 6 dooapsunosckuii nepuod. I'ocnoocmeo 6 mayke npedcmasgienuil 00 «U3HA4ANbHOU
yenecoobpazHoCcmuLy U HeUSMeHHOCMU Hcudol npupoosl. Pabomwvr K. Jlunnes no cucmemamuke pacmenuii u
arcueomuwbix. Ieontoyuonnas meopus JK. b. Jlamapka.

JdemoncTpanus

buoepaghuu yuénvix, enécuux exnad 6 paszsumue 38010YUOHHBIX uoel. Kuznv u desmenvnocmo XK. b.
Jlamapka.

Tema 4.3. TEOPUS U. JAPBUHA O IPOUCXOXJAEHWK BUJOB IIYTEM ECTECTBEHHOI'O
OTBOPA



[Mpeanoceiiku BO3HMKHOBeHUs ydyeHus Y. JlapBuHa: IOCTHXKEHHS B 0OJACTH €CTECTBEHHBIX HAYK,
skcnienuuoHHbI MaTepuan Y. Jlapsuna. Yuenue Y. JlapBuHa 00 ucCKyccTBeHHOM oTOOpe. Yuenue Y.
JlapBuHa O ecTecTBeHHOM oO0TOope. Bum—onemeHTapHas 93BOJIONMOHHAS —eAWHHIEA. BceoOrmas
WHAMBUAYalIbHAasS W3MEHYUBOCTh M M30BITOYHASI YMCIEHHOCTh MOTOMCTBAa. boprba 3a cyiiecTBoBaHuE U
€CTECTBEHHBIN 0TOOD.

JdemoncTpanus

buorpadus Y. lapsuna. Mapupyt u KoHKpeTHbIe Haxoaku Y. JlapBrHa BO BpeMs MyTEIIECTBHs Ha Kopabdie
«buriby.

Tema 4.4. IIPUCIIOCOBJIEHHOCTh OPTAHM3MOB K VYCJIOBHSIM BHEIIHEW CPEJIbl KAK
PE3YJIbTAT JENCTBUS ECTECTBEHHOI'O OTEOPA

[MpucnocoOuTensHble  OCOOCHHOCTH CTpOeHHA. [IOKPOBHTENBCTBEHHAss OKpacka IIOKPOBOB — Tela:
CKpBIBaIOINAsl OKpacka (OIHOTOHHAsS, JIBYyTOHOBAs, pacwieHsIoWas U Ap.); MpeaocTeperaromnas OKpacka.
Mumukpus. IlpucnocodutenbHoe MNOBEAEHUE KHUBOTHBIX. 3abora o mnotomcTBe. Dusmnonoruueckue
apantanud. OTHOCUTENBHOCTD MIPUCTIOCOOICHHOCTH.

JdeMoHcTpanus

Nmmroctpauuy, JE€MOHCTPUPYIOLIME CTPOEHHUE Tejla JKUBOTHBIX UM PACTUTEIBHBIX  OPraHU3MOB,
o0ecrieuynBaroIIie BHDKUBAHUE B THUIMYHBIX JUISI HUX YCJIOBHSX CYIIECTBOBAHHUA. [IprMepsl paziHuHBIX
BHJIOB ITOKPOBUTEIBCTBEHHON OKPACKHU Y JKUBOTHBIX.

Tewma 4.5. MUKPOSBOJIIOLIUA

Bua kak reHeTMYecKM H30JMpOBaHHAs CUCTEMA; PpENpONYKTHBHAas M30JLUA M €€ MEXaHU3MBI.
[lonmynsioHHas CTPYKTypa BHJA; OSKOJOTMYECKHE M TEHETUYECKUE XapaKTepUCTUKHU TOMYJISIUil.

[Momynsuust —  >1IeMeHTapHas »HBOJIONMOHHAs efauHuua. [lyTh M CKOpocTh BHI000pa30BaHUS;
reorpauueckoe 1 3K0J0ruuecKoe Bu000pa3oBaHue.
JdemoncTpanust

CxeMbl, WUTIOCTPUPYIOIIHME TPOIECC Teorpapuieckoro BUA000Opa3oBaHus. [epOapuu W KOJJIEKIIHH,
MOKa3bIBAIOLINE UHIUBUAYAJIbHYIO H3MEHUMBOCTh U Pa3HOOOPa3He COPTOB KYJIbTYPHBIX PACTEHHH M MOPOJ
JIOMAIITHUX KUBOTHBIX.

JlabopaTopHble M paKTHYeCKHE PadoThI

N3ydenue nmpucnocoO0IeHHOCTH OPraHU3MOB K cpejie 0OUTaHus.

H3yuenue usmenuugocmu, Kpumepueg 6uod, pesyabmamos UCKYCCMEEHHO20 0mbOopa HA COpmax
KYJIbMYPHBIX pACMEHU.

Tema 4.6. BUOJIOI'MYECKUE TIOCJIEACTBUA AJAIITALIUN. MAKPOSBOJIIOLINA

['maBHBIC HampaBieHUs SBOJIOINMOHHOTO Tpoliecca. buomornueckuii mporpecc M OMOJOTUYECKHN perpecc
(A. H. CeseprioB). Ilytu noctmxenus 6uoaoruueckoro rnporpecca. OCHOBHbIE 3aKOHOMEPHOCTH 3BOJIIOLIUU:
JUBEpPreHIus, KOHBEPreHuMs, napawienusM. llpaBwia »sBomronuu rpynn oOpraHusmMoB. Pe3ynbrarsl
SBOJIIOIMM: MHOrooOpa3ue BHJOB, OpraHuUYeckas IeJeco00pa3sHOCTh, IOCTEIIEHHOE YCIOXKHEHHUE
OpraHu3aIuu.

JdemMoHcTpanus

[Ipumepsl rOMOJIOTUYHBIX U AHAJIOTUYHBIX OPTAHOB, UX CTPOCHMS U MPOUCXOKIAEHUS B OHTOreHese. Cxembl
COOTHOILIEHUS] TyTeH MPOTPECCUBHOM OMOJOTHUECKOM »HBOMIONUH. MarepHuanibl, XapakTepU3yIOIIue
MPEJICTABUTENCH KUBOTHBIX U PACTCHUH, BHECEHHBIX B KpacHyr0 KHHTY M HaXOISIIMXCS MOJ OXPaHOM
rocyiapcTsa.

Tema 4.7. BOSBHUKHOBEHMUE XXU3HU HA 3EMIJIE

Oprannueckuii MUp Kak pe3yabTaT IBOMIOLKK. BO3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3emiie. XUMHUUECKUH,
npeaouosornyeckuii (Teopus akagemuka A. M. Onapuna), OMOJIOTMYECKUN U COMANIbHBIN ATaIbl pa3BUTHS
YKUBOW MaTEPUU.

OUIOreHeTHIECKUECBI3U B JKUBOW IPUPOJIC; ECTECTBEHHAsI KiIacCU(PHUKAIUS )KUBBIX OPraHU3MOB.
JdeMoHcTpanus

CxeMbl BO3HUKHOBEHMSI OJHOKJIETOYHBIX 3YKapHOT, MHOTOKJIETOYHBIX OpPraHW3MOB, pa3BUTHUS LApPCTB
pacTeHUM 1 KUBOTHBIX.

Tema 4.8. PASBBUTHUE XKM3HU HA 3EMJIE

Pa3Butre xu3HM Ha 3emiie B apXeHMCKyl0 M MPOTEPO30MCKYIO Hpbl. [lepBbie cienbl Xu3HU Ha 3emiie.
[osiBneHre BceX COBPEMEHHBIX TUIOB OECIO3BOHOYHBIX KUBOTHBIX. [lepBbie X0opaoBbie. Pa3BuTHEe BOAHBIX
pactenuil. Pa3BuTtue u3HM Ha 3emie B Naneo30icKyto 3py. [losBieHue M 3BONIONUS CYXOMYTHBIX
pacrenuid. [lamopOTHHKHM, CEMEHHblE NaNOPOTHUKHU, TOJIOCEMEHHbIE pacTeHus. Bo3HHMKHOBeHUE



MO3BOHOYHBIX: PbIOBI, 3¢MHOBOJHBIC, MpEeCMBIKalomuecs. Pa3Butue Xu3HU Ha 3emiie B ME3030MCKYI0
KaifHO30¥cKyt0 3phl. [losiBiIeHre U pacpocTpaHeHrne MOKPHITOCEMEHHBIX pacTeHuil. Bo3HUKHOBEHME MTHIL
u wiekonuraomux. IlosBaenue u pasButHe npuMartoB. [IpoucxokiaeHue yenoBeka. MecTo yelloBeKa B
xuBoi mpupone. Cucremaruyeckoe mnonoxkeHnne Buga Homo sapiens B cucTeMe >XKMBOTHOTO MHDpA.
[lpu3Haku ¥ CBOWCTBA YEJOBEKA, IMO3BOJISIOUINE OTHECTH €ro K Pa3jIMYHBIM CHCTEMATUYECKHM TpyIam
napcTBa KHUBOTHBIX. CTaluu 3BOJIONUHU 4YEJOBEKA: JPEBHEHIIMI 4YeOBEK, NPEBHUI YENOBEK, IEpBbIC
coBpeMeHHbIe Joan. CBOWCTBa YelOBEeKa Kak OuoJjormyeckoro Buia. llomymsnuMoHHas CTpyKTypa BUAa
Homo sapiens; uenoBeuyeckue packl; pacooOpa3oBaHME; €IUHCTBO IPOUCXOXKACHUSA pac. AHTHUHAY4YHAs
CYLIHOCTb pacusma.

Paznen 5. B3aumooTHoOIeHUs opranu3Ma u cpeibl. OCHOBBI IKOJIOT UM

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

buochepa — xuBas oOonouka tuiaHetsl. CtpykTypa Ouocheprsl. KommoneHTHI Ouochepsl: KUBOE
BEIIECTBO, BUIOBOM COCTaB, pa3HOOOpa3me U BKJIaa B OMoMaccy. BHoKocHOe n KOCHOE BemecTBO Ouochepsl
(B. U. Bepuanckuii). Kpyrosopot BemiectB B npupojie. EcrecTBeHHbIe cO00IIECTBA KUBBIX OPTaHU3MOB.
Bbuoreoneno3sl. KoMIOHEHTHI OHOTr€OIEHO30B: NPOAYIECHTHI, KOHCYMEHTBI, PEAYLECHTHL. bBHOIEHO3HI:
BUJIOBOE pa3HOOOpasue,

IUIOTHOCTh TOMYJISAUK, Onomacca. AGnotndeckue (akTopsl cpelsl. Poib Temmeparypsl, 0OCBEHIEHHOCTH,
BJIQXXHOCTH M APYTUX (DaKTOPOB B KHUIHEIAEATEIBHOCTH cooOmiecTB. HTEeHCUBHOCTh NeHCTBUS (hakTopa
cpensl; orpaHuuMBaronmii ¢akrop. BzammoneiicTBue (aKTOPOB Cpenbl, TPEAETbl BBIHOCIUBOCTH.
buotnyeckue ¢akropsl cpeabl. Llenu u cetw nutaHus. DKOJOTMYECKHE MHPAMM[bIL: YUCes, OMOMACCHI,
sHepruu. CmeHa 6uoieHo30B. [IpuynHbl cMeHbl OMOLIEHO30B; (OPMUPOBAHKE HOBBIX c000IIeCTB. DOPMBI
B3aMMOOTHOIIEHUH MEXAYy OpraHu3MaMH.

[lo3uTHBHBIE OTHOIIEHUS — CHUMOMO3: MYTyalu3M, KoOoIepanus, KOMMEHCaIu3M. AHTHOMOTHYECKUE
OTHOILEHUS : XMILHUYECTBO, IApa3UTU3M, KOHKYpeHLus. HelTpaabHble OTHOIIEHUs— HEUTPAIIU3M.
JdeMoHcTpanus

CxeMbl, WUTIOCTPUPYIOLIUE CTPYKTYPY OHocdepbl U xapakTepusyrolue e€ OTAeIbHbIE COCTaBHBIC YaCTH.
TaGnuIel BUIOBOTO COCTaBa U pa3HO00pa3Hsl JKUBBIX OPraHU3MOB Onochepsl. CXeMbl KpYyTOBOPOTA BEIIECTB
B npupojie. KapTel, oTpaxkaromue reojormyeckyr0 HICTOPUI0 MaTEpPUKOB, PaclpOCTPAaHEHHOCTh OCHOBHBIX
6uomoB cymm. JnadpuneMmel 1 kuHopmibMbl «buochepar. Ilpumepsl cumMOuoza Mex1y IpeaCcTaBUTENIMU
Pa3IUYHBIX HAPCTB KUBOW ITPUPOJIBI.

JlabopaTopHble M IpaKTHYECKHEe PadoThI

CocraBieHue cXeM Mepeiaun BeIeCcTB ¥ SHepruu (1ernei mUTaHus).

N3ydeHnue u onucaHne 3KOCUCTEMbI CBOE MECTHOCTH, BBISBIIEHUE TUIIOB B3aUMOJIEHCTBUS pPa3HbIX BUIOB B
JTAHHOM PKOCHUCTEME.

Tema 5.2. BUOCOEPA N YEJIOBEK

[Ipupoanbie pecypchl U UX UCHOJIb30BaHHE. AHTPONOTEHHbBIE (PAKTOPHI BO3ACHCTBUS HAa OMOLIEHO3BI (POJh
YeJloBeKa B MPHUPOJIE); MOCIEACTBHS XO3SIMCTBEHHOM JesATENbHOCTH YenoBeka. [IpobieMbl pannoHalIbHOTO
IIPUPOJIONIOIB30BAHMUS, OXPAaHbl IPUPOJIBL: 3allIUTa OT 3arps3HEHUI, COXPAHEHHUE 3TAJIOHOB U NMAMSITHUKOB
MIPUPOJIbI, 0OecTieueHNe MPUPOIHBIMU PECYPCAMU Ha CEJICHUS TTaHETHI.

JdeMoHcTpanus

KapTsl 3a11oBe HBIX TEPPUTOPUI HALLIEH CTPAHBI.

JlabopaTopHbIe U IPaKTHYECKHE PadoThI

AHanu3 ¥ OLIEHKA MOCJIEACTBUM AESATEIBHOCTH YEIOBEKA B AKOCHCTEMAX.

TeMaTnuyeckoe NJIAHUPOBAHUE

Pa3znea, tema

buoJsorus. ’Kusoii opranusm. 6 kiaacc

Pazgen 1. CtpoeHwne u CBOWCTBA KUBBIX OpraHu3MoB (9 vac.)

Paznen 2. XKusHenesrenbHOCTh opranuszMa (25 yac.)

buosiorusi. MHoroo0dpasue ;KuBbIX OPraHu3MoB. 7 KJIacC

Beenenue (3 gac.)

Pasnen 1. apcto [Ipokapuotsl ( 49ac.)

Paznen 2. [apctBo ['pubsr ( 4 yac.)

Pazpnen 3. lapctBo Pactenus (19 gac.)




Pazgen 4. llapctBo XKupotnsbie (35 4gac.)

Paznen 5. Bupycs! (3 yac.)

Buoaorusa. Yeaosek. 8 kiaace

MecTo 4eIoBeKa B CUCTEME OpPraHu4cCKoOro Mmupa (2 qac.)

IIpoucxoxnenue udenoseka (2 yac.)

Kpatkast uctopust pa3BUTHs 3HaHUI 0 CTPOSHUH U (PYHKIMSIX OpraHu3Ma uesnoBeka (2 Jac.)

OO6muit 0030p cTpoeHus U GyHKIMN opraHu3Ma desoBeka (4 Jac.)

Koopaunanus u perynauus (10 gac.)

Omnopa u nBmwxkeHue (6 Jac.)

BryTtpennsis cpena opranusma. (3 vac.)

Tpancnopr Bemects (6 Jac.)

Jlpixanue (5 gac.)

ITumeBapenue (5 yac.)

OO6meH BemecTB M dHepruu (2 gac.)

Brinenenune (2 yac.)

[Tokpossl Tena (3 yac.)

Paszmuoxxenue u passutue. (3 yac.)

Bricias HepBHas neaTeapHOCTH (S Jac.)

UYenoBek u ero 3710poBbe (8 vac.)

Buonorusi. O6uue 3akoHoMepHOCTH. 9 KJace

Beenenue (2 gac.)

Pazgen 1. CtpykrypHas opraHu3anys )XUBbIX oprann3mMoB (14 gac.)

Pazgen 2. PasmHOXeHHE U WHAWBUYAJIBbHOC PA3BUTUC OPIraHU3MOB (5 I-IEIC.)

Pasnen 3. HacneacTBeHHOCTh M KI3MEHUMBOCTH Opranu3MoB (14 dac.)

Paznen 4. OBomonus xxuBoro mupa Ha 3emuie. (17 yac.)

Pazgen 5. BzaumooTtHomenus opranusma u cpeibl. OcHOBBI 3kosiorud. (14 yac.)




