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IIpunoxenue 8

K OCHOBHOIl 00pa3oBaTe/IbHOIi NporpaMMe OCHOBHOIO 00IIero oOpa3oBaHHs
MYHUIUIIATIBHOTO  OIOJKETHOro  0011eo0pa3oBarenibHOr0  yupexaeHus "OcHOBHas
obmeoOpa3oBaTenpHas 1mkona uMeHH HosukoBa P. A. c. KoBwuieHo UepHsSHCKOTO

pationa benropojckoit obmactu" (HOBast peIaKkiiys)

Pa0ouyas nporpamma
[0 y4eOHOMY NnmpeaMeTy
«buojsiorus

s 5-9 kiaccon

[Iporpamma pazpabotana yuurtenem ['peBrieBoit BasieHTHHOM ANekcaHapOBHOM



[Inanupyemble pe3yabTaThl OCBOEHHUS YUeOHOI0 NpeaMeTa

IIpenmeTHble pe3yJibTaThl 00yYeHHs
5 kaace

VYyamuecs: 1OJKHBI 3HATD:

—OCHOBHBIE TPU3HAKH KMBOU MPUPOIBI;

—YCTPOMCTBO CBETOBOTO MUKPOCKOIIA;

—OCHOBHBIE€ OPTraHOU/IbI KIIETKH;

—OCHOBHBIC OPTraHUYECKUE U MUHEPAIbHBIC BEIIECTBA, BXOISAIINE B COCTAB KIIETKH,
—BEYIIUX €CTECTBOUCIBITATENICH U UX POJIb B U3YUCHUH MPUPOJIBI.

Yyamuecs 10JKHBI YMETh:

—O00BACHATH 3HaUEeHNE OMOIOTMUYECKUX 3HAHUHN B IOBCEIHEBHOM KU3HU;
—XapaKTepHU30BaTh METOJIbI OMOJOTUYECKHUX UCCIICTIOBAHMIM;

—paboTaTh C JIyIIOil B CBETOBBIM MUKPOCKOTIOM;

—Yy3HaBaTh Ha TAOIUIIAX U MUKPOIIpEnapaTax OCHOBHbIE OPTaHOUIbI KIETKH;
—OOBSACHSITH POJIb OPTAHUYECKUX U MUHEPATIbHBIX BEILIECTB B KIIETKE;
—co0no1aTh MpaBWiia MOBEACHUA U paboThl ¢ MpuOOpaMH U HHCTPYMEHTaMH B KaOWHeETe
OHOJIOTUH.

VYyammecs J0JDKHBI 3HATH:

—CYIIECTBCHHBIC TPU3HAKH CTPOCHUS M JKU3HEICATCIIBHOCTH H3y4aeMbIX OHOJIOTHYECKUX
00BEKTOB;

—OCHOBHBIE IPU3HAKHU MPEACTABUTENEH LIAPCTB )KUBOU MTPUPOJIBIL.

VYyamuecs TOIKHBI YMETh!

—OIpeneisaTh MNPUHAIIIEKHOCTh OHOJOTHYECKMX OOBEKTOB K OJHOMY M3 LApCTB JKUBOU
IIPUPOJIBI;

—YCTaHaBJIMBATh YEPThI CXO/ICTBA U PA3JINYMS Y IPECTaBUTENIe OCHOBHBIX LIapCTB;
—pa3nuyaTh U3yuyeHHbIE 0OBEKTHI B IPUPO/IE, Ha TaOIUIax;

—YCTaHaBJIMBATh YEPThI IPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpeie OOUTaHMUS;
—OOBACHATH POJIb MPEACTABUTENEH LIAPCTB KUBOW MPUPOABI B )KU3HU YEIOBEKA.
VYyamuecs 10IKHBI 3HATh:

—OCHOBHBIE Cpe/ibl 0OMTaHU JKUBBIX OPraHU3MOB;

—TIpUPOHBIE 30HBI HAIIEH JIaHEThI, UX OOUTaTeNeH.

VYyamuecs 10IKHbBI YMETh!

—CpaBHUBATh PA3JIIUYHBIE CPEbl OOUTAHUS;

—XapaKTepHU30BaTh YCIOBHS KHU3HH B Pa3IMUHBIX Cpeax OOUTaHUS;

—CpaBHUBATh YCJIOBHS OOMTaHMS B PA3JIMUHBIX IPUPOJIHBIX 30HAX;

—BBISABJIATH YE€PThI IPUCIIOCOOIEHHOCTH KHUBBIX OPIraHU3MOB K OIPEICIIEHHBIM YCIOBUSIM;
—TIpUBOAMTD MIPUMEPHI 0OUTATENEeH MOPEN U OKEaHOB;

—Ha0roAaTh 3a )KUBBIMH OpraHU3MaMHu.

VYyamuecs 10IKHBI 3HaTh:

—TIpEKOB YeJI0BEKa, UX XapaKTepHbIe YepThbl, 00pa3 KU3HU;

—OCHOBHBIE KOJIOTHUECKHUE MTPOOIJIEMBI, CTOSIIINE TTepPe]l COBPEMEHHBIM YeJIOBEYECTBOM,;
—TIpaBuJjia MOBEJCHMS YeIOBEKa B ONACHBIX CUTYAIUSIX MPUPOJIHOTO MPOUCX0XKICHUS;
—IIpocTeiie crnocoObl OKa3aHMs MEePBOM MOMOIIH MTPH 05KOTaX, 0OMOPOKEHUH H JP.
VYyamuecs: JOIKHBI YMETh:

—OOBACHATh MPUYUHBI HETATUBHOTO BIUSHHS XO3SMCTBEHHOW MIEATENbHOCTH 4eJIOBEKa Ha
IIPUPOLY;

—O0OBSACHATH POJIb PACTEHHUH 1 )KUBOTHBIX B )KU3HU YEJIOBEKA;



—000CHOBBIBaTH HEOOXOIUMOCTh MPUHSTHUSL MEP 110 OXpaHe KUBOU MPUPOIBI;

—Cc00J110/1aTh MpaBUJIa IOBEACHUS B IPUPOJE;

—pa3nuyaTh Ha KUBBIX 00BEKTaX, TaOIMIAX OMACHBIC JJIS )KM3HMU YEJIOBEKA BUIBI PACTCHUHN U
KUBOTHBIX;

—BECTH 3JI0pPOBBI 00pa3 >XKM3HM M MPOBOAUTH OOpPHOY € BPEAHBIMH TNPHUBBIYKAMH CBOMX
TOBApPHUIIICH.

MeTal’[pe}IMeTHLIe pe3yJabTaThbl Oﬁy‘leHHﬂ

VYyamuecs N0KHbI yMETh:

—IIPOBOJIUTH NpOCTEHIINe HAOMIOEHNS, U3MEPEHMS], ONbITHI;
—CTaBUTh YUEOHYIO 33/1a4y O] PyKOBOJICTBOM yUHUTEIIS;
—CHUCTEeMaTU3UpOBaTh U 000011aTh pa3Hble BUABI MH(OpMaLUH;
—COCTaBJISATh IUJIaH BBIOJHEHUs y4eOHOM 3a1auu;

—TIPOBOJIUTH MPOCTEHUIIYIO KJTACCU(DHUKAIIIIO )KHBBIX OPTaHU3MOB TI0 OT/ICIBHBIM I[aPCTBAM;
—HCIOIb30BaTh IOTIOJHUTEIbHBIE HCTOYHUKY UH(GOPMAIIUU AJIs1 BBITIOJTHEHHs y4eOHOM 3a/1a4H;
—CaMOCTOSATEIHHO TOTOBUTH YCTHOE COOOIIEeHNE Ha 2—3 MHH,;

—HAaXOJUTh U UCIOIb30BaTh MPUINHHO-CIICJICTBEHHBIE CBSI3H;

—(hOpMYIUPOBATh U BBIJIBUTATH MPOCTEHUININE TUTIOTE3HI;

—BBIJIENATH B TEKCTE CMBICIIOBBIE YaCTH M 03arJIaBIMBATh WX, CTABUThH BOMPOCHI K TEKCTY;
—paboTaTh B COOTBETCTBHH C TOCTABICHHOW 3a/1a4eii;

—COCTaBJIATb HpOCTOﬁ U CJIOXKHBIN IJ1aH TCKCTA,
—Yy4acCTBOBAaThH B COBMECTHOM JACATCIIBHOCTH,

—pa6OTaTI> C TCKCTOM naparpa(ba U €0 KOMIIOHCHTaMU,
—Yy3HaBaThb U3Yy4acMbIC 00BEKTHI HA Ta6J'II/II_[aX, B IIPUPOAC.

JInuHoCTHBIE pe3yJIbTaThl 00yYeHus

—®opMHUpOBaHNE OTBETCTBEHHOTO OTHOIIEHHS K 00yUeHHIO;

—(opMupoBaHue O3HABATEIbHBIX HUHTEPECOB U MOTHBOB K O0yUEHUIO;

—opMupoBaHe HaBBIKOB MOBEJCHUS B IPUPOJIE, OCO3HAHMSI IEHHOCTH KHUBBIX OOBEKTOB;
—OCO3HaHHUE LIEHHOCTH 3/I0pOBOT0 1 0€301acHoro oopasa KU3HU;

—(popMupoBaHUE OCHOB 3KOJIOTUYECKON KYIbTYPBHI.

6 Ki1acce

IIpeameTHbIe pe3yJbTaThl 00y4eHUsI

VYyammecs J0JDKHBI 3HATD:

—CYTh TOHSATUH W TEPMHUHOB: «KIIETKa», «IAPO», «MeMOpaHa», «000JOYKay, «ILIACTHAAY,
«OPTaHOUI», «XPOMOCOMay», «TKaHb», «OPraH», «KOPEHBY», «CTEOENb», «IUCT», «IOUYKay,
«IBETOK», «IJIOJI», «CEMsI», «CHUCTEMa OPraHOBY», «IHUIIEBAPUTEIbHAS CUCTEMAY», «KPOBEHOCHAs
CHUCTEMay», <«JIbIXaTeIbHAsl CHUCTEMay», «BBIICIUTEIbHAS CHUCTEMay», «OIMOPHOJIBUTATEIbHAS
CHUCTEMay, «HEPBHAS CUCTEMaY, «3HJIOKPUHHAS CUCTEMAY, «Pa3MHOKEHHEY;

—OCHOBHBIC OpPTaHOW/IbI KJIETKHU, TKAHW PACTEHUN W JKUBOTHBIX, OPTaHbl U CHCTEMBI OPTaHOB
pacTeHUM U KUBOTHBIX;

—YTO JISKUT B OCHOBE CTPOCHHUSI BCEX JKUBBIX OPTaHU3MOB;

—CTpOCHUE YacTeil modera, OCHOBHBIX OPTaHOB U CHCTEM OPTraHOB JKUBOTHBIX, YKa3bIBaTh UX
3HAYCHHE.

Vwyarmuecs: 10TKHBI YMETh:

—pacmo3HaBaTh W MOKa3bIBaTh Ha TaOJWIIAX OCHOBHBIC OPTaHOWIBI KJIETKH, PACTUTEIbHBIE U
’KUBOTHBIE TKAHU, OCHOBHBIE OPTraHbl U CUCTEMbI OPTaHOB PACTEHHUH U )KMBOTHBIX;
—MHCCIIeIOBAaTh CTPOCHUE OCHOBHBIX OPTaHOB PACTEHUS,

—YyCTaHaBJIMBATh OCHOBHBIC YEPTHI PA3TUUUS B CTPOSHUU PACTUTEIHHOU U AKUBOTHOM KJIETOK;
—YyCTaHaBJIMBATh B3aMMOCBSI3b MEXY CTPOSHHUEM IT00era U ero PyHKIUIMH,



—HCCNeIOBaTh CTPOCHHE YacTe mo0era Ha HATypalbHBIX OOBEKTaX, OMPENCNISITh UX Ha
Ta0IMIIAX

—O00OCHOBBIBaTh BKHOCTh B3aUMOCBSI3M BCEX OPraHOB M CHUCTEM OPTaHOB I 00ECICYCHHUS
IIEJIOCTHOCTH OpraHU3Ma.

Yyamuecs J0JDKHBI 3HATD:

—CyTb MOHATUH M TEPMHHOB: «TIOYBCHHOE MUTAHUE», «BO3IYIIHOE MUTAHHUE», «XJIOPOILIACTY,
«poTocuHTE3», «IMUTAHUEY», «IBIXAHHE)», TPAHCIIOPT BEIIECCTBY», BBIICICHHEY, JTUCTOIAI,
«OOMEH BEIIECTB», «XOJOJHOKPOBHBIE >XHBOTHBICY», «TEIJIOKPOBHBIC >XHMBOTHBIC», «OMOpHAs
CUCTEMa», «CKEIET», <«JIBIKEHUE», «Pa3IPaKUMOCTh», «HEPBHAS CHCTEMay, <OHIOKPUHHAs
cucreMay, «pedieKcy, «pa3MHOKECHHE», «II0JIOBOE Pa3MHOKEHHUEY, «OECTION0e pa3sMHOKCHHEY,
«IOYKOBAHHE», «TepMadpOIUT», «OILIOJOTBOPEHUEY», «OMBUICHHE», «POCT», «PA3BUTHUE,
«IPSIMOE PA3BUTHUEY, KHETIPSIMOE PAa3BUTHEY,

—OpraHbl U CUCTEMBbI, COCTABIISIONINE OPraHU3Mbl PACTCHHS U 5KUBOTHOTO.

Yyaiuecs 10JKHbI YMETh:

—OMpeaensaTh W TOKa3blBaTh Ha TaOJWIlE OpraHbl U CHUCTEMBI, COCTABJISIIOLINE OPTaHU3MBbI
pPacTeHUH U KUBOTHBIX;

—OOBSACHSITH CYIITHOCTh OCHOBHBIX IPOIECCOB KU3HEIEATETLHOCTH OPTraHN3MOB;
—O00O0CHOBBIBATh B3aUMOCBSI3b IIPOIIECCOB KUZHECATEIILHOCTH MEXIY COOO0I;

—CpaBHUBATD MPOIIECCHI KUZHEACITEIILHOCTH Pa3IMYHBIX OPTraHU3MOB;

—Ha0JIr01aTh 32 OMOJOTUYECKUMHU MPOIECCaMH, OTTMCHIBATh UX, JIeJaTh BBIBOIBI;
—MHCCIIeI0BATh CTPOCHHE OTICIBHBIX OPraHOB OPraHU3MOB;

—(pUKCHPOBATh CBOM HAOIIOCHUS B BUJIE PUCYHKOB, CXEM, TaOJIHII;

—Cco0JII01aTh MTpaBUjia OBEACHUS B KAOUHETE OHOJIOTHH.

Vuaiuecs J0KHBI 3HATh:

—CyTh MOHATUH M TEPMHUHOB: «cpela OOUTaHUM», «HaKTOpbl Cpeabl», «(HaKTOphl HEKUBOM
IPUPOJBIY, «(HAKTOPHI KUBOU MPUPOABI», ITHUILIEBBIE LIETIN», ITHILEBHIE CETHY, KIIPUPOTHOE
COOOIIECTBOY, «IKOCUCTEMAY;

—KaK TOT WIK UHOM QaKTop cpeabl MOKET BIUATH Ha )KUBbIE OPraHU3MBI;

—XapakTep B3aUMOCBSI3eH MeX]ly *KHUBBIMH OpraHU3MaMU B IPUPOJHOM COOOILECTBE;
—CTPYKTYpY IPUPOAHOTO COOOIIECTBA.

MeTtanpeaMeTHbie pe3yJibTAThI 00yUeHH s

VYyamuecs: 10KHBI YMETh:

—paboTaTh C TOTIOTHUTEILHBIMA HCTOYHUKAMH WH(OPMAIINH;
—J1aBaTh OMpECIICHUS;

—paboTraThk ¢ OMOIIOTUYECKUMHU OOBEKTAMHU.

VYuyaruecs: 10JKHBI YMETb:

—OpTraHU30BbIBATH CBOIO YUEOHYIO IEATEILHOCTH;

—IIJIAHUPOBATh CBOIO JEATEIBHOCTD O] PYKOBOJICTBOM YUUTENs (poaUTENei);

—COCTAaBJISITH I1JIaH pabOTHI;

—Yy4acTBOBATh B IPYNIOBOi paboTe (Majas rpymmna, Kiacc);

—OCYIIECTBIIATh TOWUCK JOMOJHHUTEIbHONH WH(pOpMAMH Ha OYMaXHBIX H AJIEKTPOHHBIX
HOCHUTEIISIX;

—paboTath ¢ TeKCTOM naparpada u ero KOMIOHEHTAMU;

—COCTaBJIATh IUIaH OTBETA;

—COCTaBJISITh BOTPOCHI K TEKCTY, pa3OMBaTh €ro Ha OTJENbHBIC CMBICIOBBIC YacTH, IeNaTh
MI0J13ar OJIOBKH;

—Yy3HaBaTh U3ydaeMble OOBEKTHI Ha TAOJINIIAX;

—OIICHUBATh CBOM OTBET, CBOIO paboTy, a Takke padoTy OJHOKIACCHUKOB.

VYyamuecs: 107KHBI YMETh:



—OpraHU30BbIBATH CBOIO YUEOHYIO 1A TEIbHOCTD;

—IIJITAHUPOBATH CBOIO JICATEIILHOCTD TI0J] PYKOBOJICTBOM YUUTENs (POJUTENICH);

—COCTaBJISATh TUIaH PabOTHI;

—Yy4acTBOBATh B TPYNIOBOM padoTe (Manas rpymima, Kjacc),

—OCYIIECTBIATh TOUCK JIOMOJHHUTEIbHONH HH(MOpMAIMK Ha OYMaKHBIX M SJIEKTPOHHBIX
HOCHUTEIISIX;

—paboTath ¢ TeKCTOM naparpada u ero KOMIHOHEHTAMU;

—COCTaBJISTh TUIaH OTBETA,

—COCTaBJIAITh BOMPOCHI K TEKCTY, pa3OMBaTh €ro Ha OTJENbHBIE CMBICIOBBIC YaCTH, IeNaTh
MI0/13aT OJIOBKH;

—Yy3HaBaTh U3y4aeMble OOBEKTHI HA TAOIHUIIAX;

—OIICHUBATh CBOM OTBET, CBOKO paboTy, a TaKkke padoTy OJHOKIACCHUKOB.

JInuHoCTHBIE pe3yJIbTAThI 00yYeHu sl

—®opMupOBaHKE OTBETCTBEHHOT'O OTHOIICHUS K O0YYCHHIO;

—(opMupoBaHue IO3HABATEIBHBIX HHTEPECOB U MOTHBOB, HANpPaBICHHBIX Ha H3y4YCHHE
porpamm;

—pa3BUTHE HABBIKOB OOYUYECHHUS;

—hopMHUpPOBaHKE COIMATBLHBIX HOPM M HaBBIKOB MOBEICHUS B KJIacce, IIKOJIe, JoMa U JIp.;
—opmupoBaHue 1 100pokenaTeIbHble OTHOIICHHS] K MHEHHIO JIPYTOro YEelIOBEKa;
—hopMHUpPOBaHHE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHWHM MU COTPYAHHUYECTBE CO
CBEpPCTHUKAMH, YYUTEISIMU, TOCTOPOHHUMH JIOABMH B Ipolecce y4yeOHOU, OOLIECTBEHHOW U
JIPYTrOM NeATEeIbHOCTH;

—O0CO3HaHHUE IIEHHOCTH 3JI0POBOTO M 0€30MacHOro oopas3a KHU3HH,

—O0CO3HaHME 3HAaYEHUS CEMBU B JKU3HH YEJIOBEKA;

—YBa)XUTEJIIbHOE OTHOILLIEHHE K CTAPUIMM U MIIAJILIUM TOBapHUILaM.

7 Kjaacc

IIpenmerHble pe3yJbTaThl 00y4eHHs

VYyamuecs 10IKHBI 3HATh:

—CTpPOCHHE U OCHOBHBIE IIPOIIECCHI KHU3HEIEATEIbHOCTH OaKTepui;
—pa3HooOpa3ue u pacpocTpaHeHue OaKTepuiit U rpuooOB;
—poib OakTepuil 1 rpubOB B IPUPOJIE U KU3HH YEIIOBEKa,
—MeToAbl NPOPUITAKTUKY UHPEKINOHHBIX 3a00I€BaHUH.
VYyamuecs T0IKHbBI YMETh!

—/1aBaTh OOLIYI0 XapaKTepUCTUKY OaKTepHii;
—XapakTepru30BaTh (POpPMbI OaKTEpHATIBHBIX KIIETOK;
—OTJIMYaTh OAKTEPUH OT APYTUX KUBBIX OPraHU3MOB;
—O0OBACHATH POJIb OaKTepuil U TPHOOB B MPUPOJIE U KUIHH
4eJI0BEKA.

VYuyarmuecs 0JKHBI 3HATh:

—OCHOBHBIE TIOHSITHS, OTHOCSIIIIUECS K CTPOCHHIO MTPOUIYKAPHOTHUECKON KIIETOK;
—CTPOCHHE U OCHOBBI KU3HEIEATEIILHOCTH KJIETOK Irpuba;

—O0COOCHHOCTH OpTaHU3aIMH NUISTIOYHOTO rproda;

—Mepbl NPOUITAKTHKH IPUOKOBBIX 3200J€BaHUH.

VYyamnuecs 10KHbI YMETh:

—JaBaTh OOIIYI0 XapaKTepUCTUKY OaKTepuil U rpruboB;

—OOBSACHITH CTPOCHUE TPUOOB U JINIIIAHHUKOB;

—IIPUBOJUTH IPUMEPHI PACTIPOCTPAHEHHOCTHU TPUOOB U JTUIIANHUKOB;
—XapaKTepu30BaTh POJIb TPUOOB M JINIIIAHHUKOB B OMOIIEHO3AaX;



—OIpenensaTh HeCheAOOHBIC NUISATIOYHbIE TPUOBI,

—OOBICHATH pOJIb OaKTEpUil U TPUOOB B IPUPOJIE U JKU3HHU YeIIOBEKa.

VYvyamuecs A0JKHbBI 3HaTh:

—OCHOBHbBIE METO/Ibl U3YUYCHHUSI PACTCHHIA;

—OCHOBHBIC TpPYNIBl pacTeHW (BOAOPOCITH, MXH, XBOIIW, IUIAYHBI, MANOPOTHUKH,
roJIOCEMEHHBIE, IIBETKOBBIE), UX CTPOEHUE, 0OCOOCHHOCTH KU3HEACITEILHOCTH U MHOT000pa3ue;
—O0CO0EHHOCTH CTPOCHUS M KU3HEICATEIIbHOCTH JIUIIIAHUKOB;

—poJib pacTeHui B 6rocdepe U KU3HU YeTIOBEKa;

—TIPOUCXOK/ICHUE PACTCHUI U OCHOBHEIC 3TAIbl PA3BUTHUS PACTUTEIHHOTO MUDA.

VYyamuecs 10JKHbBI YMETb:

—1aBaTh OOIIYI0 XapaKTEPUCTUKY PACTUTEIHLHOTO IIAPCTBA;

—O0OBSACHATH POJIb pacTeHU B Onochepe;

—J1aBaTh XapaKTEPUCTUKY OCHOBHBIX TPYII pacTeHUU (BOIOPOCIEH, MXOB, XBOIICH, MJIAyHOB,
MaNOPOTHUKOB, TOJIOCEMEHHBIX, [IBETKOBBIX );

—OOBSICHITH MPOUCXOKICHUE PACTCHUI U OCHOBHBIC ATAITBl PA3BUTHUS PACTUTEIIEHOTO MHPA;
—XapaKTepU30BaTh PACIpPOCTPAHEHHE PACTCHH B Pa3IMYHbIX KIMMAaTHUYECKUX 30HAX 3eMJIH;
—OOBSICHITH MPUYHUHBI PA3JTUYHIA B COCTaBE (DUTOIICHO30B PA3IMYHBIX KIMMATHUECKUX TTOSICOB.
Yyaiuecs 10JKHBI 3HATh:

—TIpU3HAKN OPTaHU3Ma KaK IIeJIOCTHON CHCTEMBI,

—OCHOBHBIE CBOMCTBA KUBOTHBIX OPraHU3MOB;

—CXOJICTBO M Pa3IINYUSI MEXITY PACTUTECIIHHBIM M )KHBOTHBIM OPTaHH3MaMHU;

—YTO TaKOoe 300JI0THUsl, KaKOBa €€ CTPYKTYpa.

VYyamuecs 10KHbI yMETh:

—OOBSICHATh  CTPYKTYPY 300JIOTMUECKON HAyKH, OCHOBHBIE OTambl €€  pa3BUTHI,
CUCTEMAaTHYECKUE KATETOPHH;

—TIPEACTaBIATH YBOIIOIMOHHBINA MyTh Pa3BUTHUS )KUBOTHOTO MHPA;

—Knaccu(UIUPOBATh JKUBOTHBIC OOBEKTHl MO0 WX MPUHAMICKHOCTH K CHCTEMATHYECKUM
rpynmnam;

—TPUMEHATh JIBOWHBIC HA3BaHWS IKUBOTHBIX TIPH TIOJTOTOBKE COOOIICHUH, JIOKJIAJIOB,
Mpe3EHTaLN;

—OOBSICHITh 3HAUCHUE 300JIOTMYCCKUX 3HAHUH JUIS COXpaHEHHWS JKWU3HM Ha IUIAHETe,
pa3BeJIcHUS PEIKUX U OXPaHSIEMbIX )KUBOTHBIX, BBIBEJICHHUS HOBBIX MTOPOJI dKUBOTHBIX;
—WCIIOTH30BaTh 3HAHUS 110 300JI0TUU B TIOBCETHEBHOW JKU3HHU.

VYyamuecs: 10JKHBI 3HATh:

—TIPU3HAKHN OJHOKJIETOYHOTO OPTraHU3Ma;

—OCHOBHbBIE CUCTEMAaTUYECKUE TPYIIHI OJJHOKJIETOUHBIX U UX MPEICTaBUTENCH;

—3HAYCHHE OJTHOKJIICTOYHBIX JKUBOTHBIX B 9KOJIOTHYESCKHX CUCTEMAX;

—Tapa3uTUYECKUX TMPOCTEHIINX, BbI3bIBAEMbIE HMH 3a00NIeBaHUsS y 4YelOBEeKa U
COOTBETCTBYIOIINE MEPHI TPOPUITAKTHKH.

VYyamuecs: 10KHBI YMETh:

—paboTaTh C JKUBBIMH KYJIBTYPAMH IPOCTEHIIHNX, HCIOJL3YS TPU STOM YBEITHYUTEIBHBIC
npudopHI;

—pacrno3HaBaTh OJJHOKJIETOYHBIX BO30yIUTEIIeH 3a00JIeBaHUI YeTIOBEKa;

—PpacKpbIBaTh 3HAUEHUE OJJTHOKJIETOYHBIX KUBOTHBIX B IMIPUPOJIC U KU3HU UEITOBEKA,
—TIPUMEHSTH OTy4YSHHbIC 3HAHUS B TIOBCEIHEBHOM JKU3HH.

VYyammecs T0JDKHBI 3HATD:

—COBpPEMEHHBIE MPEACTABICHUS O BO3HUKHOBEHUU MHOTOKJIETOYHBIX )KMBOTHBIX;
—O00ITyI0 XapaKTepUCTUKY TUITa KUIIIEYHOTOIOCTHEIE;

—o01Iyto XapakTepucTuky tuna [lmockue yepsu;

—o0I1yr0 XapakTepucTuky tuma Kpyribie uepsu;

—o01IyI0 XapakTepucTuky Tuna Konp4areie uepBu;



—OoO0IIyI0 XapaKTepUCTUKY TUTa YJIeHHCTOHOTHE.

Yyamuecs T0JDKHbI YMETh:

—OMpeneisaTh CHCTEMAaTHYEeCKYI0 MPUHAAJIC)KHOCTh JKUBOTHBIX K TOW WJIM  WHOU
TaKCOHOMHYECKOM IpyIIIIe;

—Ha0IrI0AaTh 32 MOBEACHUEM KXUBOTHBIX B IPUPOJIC;

—paboTaTh C JKUBBIMH JKMBOTHBIMH M (DHUKCHPOBAHHBIMH IpenapaTtaMu (KOJUICKIUSAMHU,
BIIQKHBIMHU M MUKpPOTIPETIapaTaMu, IydesiaMu 1 JIp.);

—OOBSICHIATh B3aUMOCBS3b CTPOCHUS U (PYHKIIMIA OPraHOB M MX CHCTEM, 00pa3a KU3HHU U CPEJIbI
00UTaHUS )KUBOTHBIX;

—IIOHUMaTh B3aUMOCBSI3U, CJIOXKUBIIMECS B MPUPOJC, W HMX 3HAYCHUE JUISI IKOJOTHYCCKUX
CHCTEM;

—BBIJICNIATh JKUBOTHBIX, 3aHECEHHBIX B KpacHyr KHHUTY, U CIOCOOCTBOBATH COXPAHEHHUIO HX
YHCJICHHOCTH M MECT OOUTAHUS;

—OKa3bIBaTh MEPBYI0 MEIUIIMHCKYIO TIOMOIIb IPH YKYCaX OMACHBIX WU SJIOBUTHIX KHUBOTHBIX;
—HCII0JIb30BaTh MEPhI MPOYHUIAKTUKH ITapa3uTapHbIX 3a00JIEBAHU.

Vuaiuecs J0MKHBI 3HAThD:

—COBPEMEHHbIE IPEJCTABICHNS O BOSHUKHOBEHUH XOPOBbIX )KUBOTHbIX;
—OCHOBHbIE HAaIPaBJIECHUS 3BOJIOLUHU XOPIOBBIX;

—o0O011YyI0 XapaKTepUCTUKY HaJKkIacca PoIObl;

—O00IIyI0 XapaKTEepPUCTUKY Kj1acca 3eMHOBOHBIC;

—o0011yI0 XapaKTepUCTUKY Kiacca [IpecMbikarommuecs;

—o0I1yI0 XapaKTepUucTuKy kiacca [ltuipr;

—O0O01LIYyI0 XapaKTEepUCTUKY Kiacca MieKkonuTaromue.

VYyamuecs 10KHbI yMETh:

—OIpeneisaTh CHCTEMaTHYECKYI0 MPUHAIICKHOCTb JKMBOTHBIX K TOW WIM  HHOU
TaKCOHOMHUYECKOU TpymIIe;

—paloTaTh C >HUBBIMH JKHBOTHBIMM UM (UKCHUPOBAHHBIMU HpenapaTami (KOJUIEKLHSMH,
BJIQXKHBIMH M MUKpOIIpEnapaTaMu, 4yydeaamMu H Jip.);

—O0OBACHATH B3aUMOCBS3b CTPOEHUS U (DYHKIMHA OpPraHOB U MX CHUCTEM, 00pa3a >KU3HU U CpeJibl
00uTaHUs KUBOTHBIX;

—TIOHUMAaTh U YMETb XapaKTEPU30BaATh HKOJIOTHUECKYIO POJIb XOPAOBbIX JKUBOTHBIX;
—XapaKTepHU30BaTh X035IMCTBEHHOE 3HaYEHHE [T03BOHOYHBIX;

—Ha0JI0JaTh 32 IOBEJICHUEM JKUBOTHBIX B IIPUPOJIE;

—BBIJENATh JKUBOTHBIX, 3aHECEHHBIX B KpacHyl0 KHUTY, M CIOCOOCTBOBATH COXPAHEHHUIO HX
YHUCICHHOCTU ¥ MECT OOUTaHMS;

—OKa3bIBaTh MEPBYIO MEIUILIMHCKYIO TIOMOIIIb MTPH YKYyCaX OMAacCHBIX WU SAOBUTHIX KUBOTHBIX.
VYyamuecs 10IKHBI 3HaTh:

—O00111e TPUHILIUIIBI CTPOEHHUS BUPYCOB )KMBOTHBIX, pAaCTEHUI U OaKTepHii;

—IIyTH IPOHUKHOBEHMS BUPYCOB B OpPTraHU3M;

—9TaIbl B3aUMOJICHCTBUS BUPYCa U KIIETKH;

—Mepbl NPO(UITAKTUKH BUPYCHBIX 3a00JI€BaHUH.

VYyamnuecs 10KHbI YMETh:

—O0OBACHATh MEXaHU3MbI B3aMMO/ICHCTBHS BUPYCOB U KJIETOK;

—XapaKTepru30BaTh OMacHbIe BUpyCcHbIE 3a00neBanus yenoseka (CIINU/, rematut C u nap.);
—BBIABIIATH IPU3HAKU CXOJCTBA U Pa3INuus B CTPOCHUH BUPYCOB;

—OCYILIECTBIIATh Ha MIPAKTUKE MEPOIPUSITHS IO NMPOPHITAKTHKE BUPYCHBIX 3a00I€BaHUIM.
JInuHOCTHBIE pe3yJIbTaThl 00y4eHH s

—Pa3Burtue u popmMupoBaHe HHTEpECa K N3YUYEHUIO IIPUPOIBI;

—pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

—BOCIHTaHUE OEPENKHOI0 OTHOIIECHUS K PUPOIE, POPMHUPOBAHUE IKOIOTHUECKOIO CO3HAHUS;
—TIpU3HAHNE BBICOKOM IIEHHOCTH JKHU3HHU, 310pPOBbSl CBOETO U JPYTUX JIIOJIEH;



—pa3BUTHE MOTUBALIMM K MOJYYEHUIO HOBBIX 3HAHUU, JANbHEHIIEMY U3YUEHHUIO €CTECTBEHHBIX
HayK.

8 ki1acce

IIpenmeTHbIe pe3yabTAaThl 00y4eHUs

VYvuaiuecs A0JKHbBI 3HaTh:

—TIpU3HAKH, JOKA3bIBAIOIINE POJICTBO YEIOBEKA U KUBOTHBIX.

VYyamuecs N0KHbI yMETh:

—aHaTU3UpOBaTh OCOOEHHOCTH CTPOCHMSI YEJIOBEKa M YeJIOBEKOOOpa3HBIX 00€3bsH, APEBHUX
MIPEKOB YeJIOBEKa, MPEJCTaBUTENIEH Pa3IMUHbBIX pac.

VYyaiuecs 10JKHBI 3HATh:

—OWOJIOTHYECKUE U COLMATbHBIE (JaKTOPHI AaHTPOIIOTCHE34,;

—OCHOBHBIE ITaIlbI BOJIOIUHU YEJIOBEKa;

—OCHOBHBIE YEePTHI Pac YEIOBEKA.

Yuammpecs J0IKHBI 3HATh:

—BKJIa/l OTEUECTBEHHBIX YUEHBIX B pa3BUTHE 3HAHUN 00 OpraHU3Me YeoBeKa.
Yuammpecs J0IKHBI 3HATh:

—OCHOBHBIC ITPU3HAKU OpraHU3Ma YeIOBeKa.

VYyamuecs 10KHbI yMETh:

—Yy3HaBaTb OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETOK, TKaHeld Ha Tabiuuax u
MHUKpOIIpenaparax;

—YCTaHABJIMBATh U OOBSICHATH B3aUMOCBSI3b MKy CTPOCHHEM U (DYHKIHSIMHU KIIETOK TKaHEH,
OpPraHOB U UX CHCTEM.

Yuampecs JOIKHBI 3HATh:

—POJb PETYIATOPHBIX CUCTEM;

—MEeXaHU3M JIEUCTBHS TOPMOHOB.

VYwyamuecs 10KHBI YMETh:

—BBISBIISTH CYIIECTBEHHBIC MPU3HAKUA CTPOCHUS U (PYHKIIMOHUPOBAHUSI OPTaHOB UYBCTB;
—co0Ir01aTh MEPHI MPOPUIAKTUKY 3a00IEBaHHI OPraHOB YyBCTB.

Yuampecs JOIKHBI 3HATh:

—YacTH CKeJIeTa YeIIOBEKa;

—XUMHYECKUN COCTAB M CTPOEHUE KOCTEH;

—OCHOBHBIE CKEIIETHHIC MBIIIIILI YEIOBEKA.

VYyamuecs 10KHbI yMETh:

—pacno3HaBaTh YAaCTH CKeJleTa Ha HATJISTHBIX TTOCOOUSIX;

—HaXOJUTh Ha HAIJIAIHBIX OCOOUSIX OCHOBHBIE MBIIIIIEL;

—OKa3bIBaTh MEPBYIO TOBPAYEOHYIO TOMOIIIb MPHU MepeIoMax.

Yuammecs J0IKHBI 3HATh:

—IMpU3HAKU BHYTPEHHEW Cpeibl OpraHu3Ma;

—TMpU3HAaK IMMYHHTETA,

—CYIIHOCTh IPUBUBOK U UX 3HAYEHUE.

VYyanuecs 10KHbI YMETh:

—CpaBHUBATh MEX]y CO00M CTpoeHUE U (PYHKIIUU KIETOK KPOBU;
—OOBSACHITh MEXAaHU3MBI CBEPTHIBAHUS U TIEPEITMBAHMS KPOBH.

VYuanuecs JOKHEI 3HATh:

—CYIIECTBEHHBIC TTPU3HAKN TPAHCTIOPTA BEIIECTB B OPraHU3MeE.

Vwyarnuecs: J0KHBI YMETh:

—Ppa3nu4aTh U OMUCHIBATH OPTraHbl KPOBEHOCHOU M TUM(pAaTHUECKONU CUCTEM;
—MU3MEPATH MYJIbC U KPOBSHOE J1aBJICHUCE;

—OKa3bIBaTh MEPBYIO JOBPAYEOHYIO TIOMOIIb MPU KPOBOTECUCHUSX.



Yuyammecs J0IKHBI 3HATh:

—OpraHbl JIbIXaHHs, UX CTPOCHUE U (DYHKIINH;

—TUTHCHUYECKUE MEPHI U MEPhI MPODUIAKTUKH JETOYHBIX 3a00JIeBaHU.

VYyarmmecst 10/KHBI YMETh:

—BBISBIATh CYIICCTBEHHBIE IPU3HAKU JBIXaTEIbHOM CHUCTEMBbI, NPOLECCHl JAbIXaHUA |
ra3oo0OMeHa;

—OKa3bIBaTh TEPBYIO JIOBPAYEOHYIO IOMOIL IMPU CHACEHUH YTOMAIOMIETO W OTPABICHHUH
YTapHBIM Ta30M.

Yuammuecs J0IKHBI 3HATh:

—OpraHbl MUIIEBAPUTEITLHON CUCTEMBI,

—TUTUCHUYECKHEe MEphl M MEphl MPOPWIAKTHKU HAPYIICHUS padOThl MHINEBAPUTEIHLHON
CHCTEMBI.

VYyamuecs N0KHbI yMETh:

—XapaKTepHU30BaTh MUIICBAPCHHUE B Pa3HBIX OT/IENIaX MUIICBAPUTCIBHOW CHCTEMBI.
Yuammpecs J0IKHBI 3HATh:

—O0COOEHHOCTH TUIACTUYECKOT'0 U SHEPTETHYECKOr0 0OMEHa B OpraHu3Me YeIOBEKa,

—PpOJb BUTAMUHOB.

Yyaiuecs 10JKHBI YMETh:

—BBISBIISITH CYIIECTBEHHBIC MPU3HAKKA OOMEHA BEIIECTB U IIPEBPAILICHUS SHEPTHUH;
VYuyanuecs TOIKHBI 3HATh:

—OpraHbl MOYEBBIICTUTEILHON CUCTEMBI;

—Mepbl TPOPHITAKTUKH 3a00JI€BAaHUI MOYEBBIICIUTEILHON CUCTEMBI.

Yyampecs J0IKHBI 3HATh:

—cTpoeHue U QyHKIUHU KOXKU;

—TUTMEHUYECKHE TPeOOBaHUS 110 YXO1y 3a KOXKEH, HOTTSIMH, BOJIOCAMHU, OOYBBIO U OJICXKIOM.
VYwyamuecs 10KHbBI YMETh:

—OOBSACHITH MEXAaHU3M TEPMOPETYJIISIINN;

—OKa3bIBATh MEPBYIO MOMOIIIb MPU MOBPEXKACHHUIX KOKHU, TEIJIOBBIX U COJIHEYHBIX yapax.
Yuampecs J0IKHBI 3HATh:

—0Cc00EHHOCTH BhICIIEH HEPBHOM JESITETLHOCTH YEJIOBEKa;

—3Ha4yeHUe CHa, ero (asbl.

VYyamuecs 10KHBI YMETh:

—BBIJICNIATH CYIIECTBEHHBIE MPU3HAKH ICUXUKH YETIOBEKA,

—XapaKTepU30BaTh TUIII HEPBHON CUCTEMBI.

Yuampecs J0IKHBI 3HATh:

—OpUEMBI pallMOHAIBHOW OpraHu3alui TpyAa U OTIbIXa;

—OTpHUIIATEIHLHOE BIMSHUE BPEIHBIX TPUBBIYEK.

Vwyarmuecs: 10KHBI YMETh:

—Cc00J1t01aTh HOPMBI JIMYHOM TMTHEHBI U MPO(PHUIAKTUKH 3a00IeBaHMIA;

—OKa3bIBaTh MEPBYIO JOBPAYECOHYIO TTOMOIIIb.

MertanpeameTHblie pe3yJibTaThbl 00y4eHHs

VYyamuecs 10IKHbBI YMETh!

—IUJIaHUPOBaTh COOCTBEHHYIO Y4E€OHYIO JESITEeIbHOCTh KaK CaMOCTOATEIbHO, TaK M TOJ
PYKOBOACTBOM YUUTEIS;

—Y4acTBOBATh B COBMECTHOM AESATENbHOCTH (paboTa B MaJIbIX rpymmnax);
—paboTaTh B COOTBETCTBUHU C ITIOCTABJICHHOH 3a/1auel, MIIaHOM;

—BBIJIENIATH [JIABHBIE U CYILIECTBEHHBIEC TPU3HAKU OHSITUH;

—COCTaBJIATh ONMCAaHUE 0OBEKTOB;

—COCTaBJISITh IIPOCTHIE U CIIOKHBIE TUIAHBI TEKCTA;

—OCYIIECTBIIATh OUCK U 0TOOP MH(POPMALIUHU B TOTIOTHUTENIBHBIX HCTOYHHUKAX;
—BBIABJIATH IPUYMHHO-CIIEJCTBEHHBIE CBSI3H;

—paboTaTh CO BCEMU KOMIIOHEHTaMU TEKCTa;



—OLCHHUBATh CBOIO pa60Ty n ACATCIBbHOCTh OAHOKIACCHHUKOB.

JIMYHOCTHBIE Pe3yJbTAThI 00yUYeHUst

—@opMHpOBaHUE OTBETCTBEHHOI'O OTHOLIECHU K YYEHUIO, TPYLY;

—opMupoBaHue 1EJIOCTHOIO MUPOBO33PEHUS;

—q)OpMI/IpOBaHI/Ie OCO3HAHHOCTH U YBAXUTCIILHOT'O OTHOUICHUA K KOJIJICTaM, IPYIr'UM JIFOO5AM;
—opMupoBaHue KOMMYHUKATUBHON KOMIIETEHIIUU B OOILIIEHUH C KOJUIETaMH;
—(opMupoBaHUE OCHOB KOJIOTUYECKOM KYIbTYPBHI.

9 ki1acce

IIpenmeTHbIe pe3yabTAaThl 00y4eHUs

VYyamuecs N0KHBI 3HATh:

—MAaKpOAJIEMEHThl, MHUKPO3JIEMEHTBhl, HUX BKJIaJ B 00pa3oBaHUE HEOPraHUYECKUX
OpPraHMYECKHUX MOJIEKYJI KMBOT'O BEILIECTBA;

—XUMHYECKHE CBOMCTBA 1 OMOJIOTHYECKYIO POJIb BOJIBI,

—pOJIb KATHOHOB ¥ aHUOHOB B 00€CIIEUEeHUH ITPOLIECCOB KU3HEAEATEIbHOCTH;
—YPOBHHU CTPYKTYPHOH OpraHu3anuu OeIKOBbIX MOJIEKYJI;

—IIPUHLUIBI CTPYKTYPHOM OpraHu3aluy U (yHKIHUU YIIIEBOJIOB;

—TIPUHLIUIBI CTPYKTYPHOM OpraHn3aluy U (QYHKIMH KHUPOB;

—CcTpyKTypy HyKienHoBbix kucioT (JJHK u PHK).

VYyamuecs 10KHbI yMETh:

—O0OBACHATH NPUHLUN JIeHCTBUS (PEPMEHTOB;

—XapaKkTepru30BaTh (PyHKINH OEITKOB;

—O0TMeYaTh YHEPTeTUUECKYIO POJIb YIJIEBOJOB U MIACTHUYECKYIO (DYHKIUIO )KUPOB.
VYyamuecs 10KHbI yMETh:

—OMnKChIBaTh 0OMEH BEILIECTB U NMPEBPAICHNE SHEPTUH B KIIETKE;

—TIIpUBOAUTH MOIPOOHYIO CXEMY Ipoliecca OMOCUHTE3a OENKOB.

VYyamuecs 10JKHBI 3HaTh:

—OIpeIeTeHHs] IOHATHUI: «TIPOKAPUOTHIY, «3YKAPHUOTHI,

«XPOMOCOMBI», «KapUOTHII», «MUTO3»;

—CTpPOEHHE IPOKAPUOTUYECKON KIIETKH;

—CTpOCHHUE POKAPUOT (OAKTEPHUHU U CHHE-3elICHbIe BOJOPOCIH (LIHaHOOAKTEPHH);
—CTPOEHUE FYKAPUOTHYECKON KIIETKH;

—MHOroo0pa3zue 3yKapuor;

—O0CO0EHHOCTH CTPOEHUS PaCTUTENILHON U JKUBOTHOM KJIETOK;

—TJIaBHBIE YaCTU KIIETKU;

—OpraHoM/Ibl IUTOIUIa3Mbl, BKIIOUECHHUS,

—CTa/Ini MUTOTHYECKOTO IIUKJIa U COOBITHS, IPOUCXOSAIINE B KIIETKE HA KaXKJI0M U3 HUX;
—TI0JI0KEHUS KIIETOYHON TEOPUH CTPOEHUSI OPTaHHU3MOB;

—OHOJIOTHUECKUI CMBICT MUTO3A.

VYyamuecs 10KHbI YMETh:

—XapaKkTepru30BaTh METa0OIU3M y POKAPUOT;

—OIUCHIBaTh FTeHETUUECKUH anmnapaT OaKTepui;

—OMHMCHIBATh MPOIECCHI CTOPOOOPa30BaHUS U Pa3MHOXKEHUS TPOKAPUOT;
—OOBSICHIATH MECTO U POJIb MPOKAPUOT B OUOIIEHO3AX;

—XapakTepu3oBaTh  (YHKIMU  OPraHOMIOB  IMTOIUIA3Mbl, 3HAUEHHE  BKIIOUEHHH
KHU3HEAESITEIbHOCTU KIIETKU;

—OMKCHIBaTh CTPOEHUE U (PYHKIIMH XPOMOCOM.

VYyamnmecs 1OJKHBI 3HATD:

u
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—MHOroob6pazue (opm 0Oecrosoro pa3MHOXKEHHS M TPYHIBl OPraHU3MOB, JJIi KOTOPBIX OHHU
XapaKTEepHBI;

—CYIITHOCTbH MOJIOBOTO PA3MHOXKEHUS M €r0 OMOJIOTHYECKOE 3HAYCHNUE;

—TIpoIlecc raMeToreHesa;

—Mei03 1 ero OMOJIOTHYECKOe 3HAYCHUE;

—CYIIHOCTb OIJIOJJOTBOPEHHUSI.

VYyamuecs 10KHbI yMETh:

—XapaKTepHU30BaTh OMOJOTUUECKOE 3HaYCHHE OECIIOIOr0 Pa3MHOKEHHUS,

—O0OBSACHATH MPOIECC Me03a, MPUBOIAIINN K 00pa30BaHUIO TaINIOUTHBIX TaMET.

VYyaiuecs 10JKHBI 3HATh:

—OIIpeIeTICHUE [TOHATHUS OHTOT€HE3Y;

—IIepUOIN3ALINI0 UHIUBUAYATBHOTO PAa3BUTHUS;

—3Tarnbl SMOPUOHATIBHOTO pa3BUTHS (IpoOIeHUE, racTPYIALUs, OPraHOTeHE3);

—(OopMBbI TOCTIMOPHOHATBHOTO MEPUOJA PA3BUTHS: HEMPSIMOE Pa3BUTHE, PA3BUTHE MOJHBIM U
HEIOJIHBIM IIPEBPALICHUEM;

—TIpsIMOE Pa3BUTHE;

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

—paboter A. H. CeBepiioBa 00 3MOpHOHATBHON H3MEHYHNBOCTH.

VYyamuecs 10KHbI yMETh:

—OIUCHIBATh MPOLIECCHI, MTPOTEKAIOIINE IPU APOOICHUH, TaCTPYIISALUN U OPTaHOTEHE3E;
—XapakTepu3oBaTh (OPMBI TOCTIMOPHUOHATHHOTO Pa3BUTHS,

—pasnuyarth COOBITHS, COMPOBOXKAAIOIIME pPa3BUTHE OpraHU3Ma IMPHU TOJIHOM M HEMOIHOM
IIPEBpALCHNH;

—OODBICHITH OMOJIOTUYECKUI CMBICI Pa3BUTHUS C METaMOP(O30M;

—XapaKTepU30BaTh ITAlbl OHTOT€HE3a MIPH MPSAMOM ITOCTIMOPUOHATIBLHOM Pa3BUTHH.

Vyamuecs 101KHBI 3HATh:

—OIpeieieHHs] MOHITUNA: «T€H», «IOMHUHAHTHBIM T€H», «PELECCUBHBIN TeH», «IPU3HAKY,
«CBOWCTBO», «(DEHOTUI», «TEHOTHI», KHACIEICTBEHHOCTbY, KM3MEHUYUBOCTHY, «MOAU(DHUKAITUNY,
«HOPMa peaKLun», «<MYTaLUN», «COPT», KIOPOJIay, IITAMM;

—CYIIHOCTh THOPHUI0JIOTHYECKOTO METO/1a U3YUEeHHUS HAClleICTBEHHOCTH;

—3aKoHEI MeHens;

—3aKoH Moprasa.

VYyamuecs 10KHbI yMETh:

—MUCIO0JI30BaTh NP PELICHUH 3a/1a4 TEHETUUECKYI0 CUMBOJIMKY;

—COCTAaBJISITh T€HOTHUITBI OPraHU3MOB U 3aIIUCBIBATH UX TAMETHI;

—CTPOUTh CXEMbl CKpEIIMBAaHUA IpU HE3aBUCHMMOM U CILEIUICHHOM HacJeOBaHUM,
HACJIEJOBaHUH, CLETUIEHHOM C T0JIOM;

—CYIIHOCTh T€HETUYECKOTO ONPEEIICHHUS 10J1a Y PACTEHUHN U )KMBOTHBIX;

—XapaKTeprU30BaTh TEHOTUI KaK CUCTEMY B3aUMOJECHCTBYIOIUX T€HOB OPraHU3Ma;
—COCTAaBJISITh IPOCTEHIINE POJIOCIOBHBIE U peLIaTh T€HETUUECKHE 3a1a4H.

VYvyaiuecs: 10KHbBI 3HATh:

—BU/Ibl U3MEHYUBOCTHU U PA3IHUUS MEKY HUMHU.

VYyamuecs 10KHbI YMETh:

—pacrno3HaBaTh MYTAI[MOHHYIO 1 KOMOWHATUBHYIO H3MEHYHBOCTb.

VYyaiuecs: 10KHbBI 3HATh:

—METOBI CENIEKIINH;

—CMBICJI U 3HaYCHHE SBJIEHUS T€TepO3Kca U MOJUIUIOUINH.

Vwyarmuecs: 10KHBI YMETh:

—OOBSICHATh MEXaHM3Mbl Mepefayd MPU3HAKOB W CBOWCTB M3 IOKOJEHHUS B TOKOJCHHE U
BO3HUKHOBEHHUE OTIMYUN OT POJUTENHCKUX (POPM Y TOTOMKOB.

VYyamuecs: 10JKHBI 3HATh:
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—YPOBHHU OpraHM3alUM KUBON MAaTE€pPUM U Hay4YHbIE AMCLUILINHBI, 3aHUMAIOLINECS N3yUEHUEM
IIPOLIECCOB KU3HEEATEIBHOCTH HAa KAKIOM U3 HUX;

—XHUMUYECKHUI COCTaB )KUBBIX OPraHU3MOB;

—POJIb XUMHUYECKUX AJIEMEHTOB B 00pa30BAHUN OPraHUUECKUX MOJIEKYJ;

—CBOWCTBA KUBBIX CUCTEM U OTJIMUUE UX IPOSBICHUM OT CXOJHBIX IIPOLIECCOB, MPOUCXOASIINX
B HE)XKMBOU IIPUPOJIE;

—IapcTBa )KUBOW PUPOJBI, CUCTEMATUKY U IIPEICTABUTEIICH Pa3HBIX TAKCOHOB;
—OpUEHTHUPOBOYHOE  YHUCIO M3BECTHBIX BHUJIOB JKUBOTHBIX, pacTeHUH, TpuOOB H
MHUKPOOPTraHU3MOB.

VYyamuecs 10JKHBI yMETb:

—/1aBaThb OIPEJEIECHUs YPOBHEH OpraHM3alMd >KUBOI'O M XapaKTepu30BaTb IIPOLIECCHI
KU3HEJECATECIIBHOCTH Ha KaXI0M U3 HUX;

—XAapaKTepU30BaTh CBOMCTBA )KUBBIX CUCTEM;

—OOBACHATD, KaK IPOSBIISIOTCS CBOWCTBA )KUBOTO HAa Ka)KJIOM U3 YPOBHEH OpraHu3aluu;
—TIpUBOAUTD  KPaTKyl0  XapaKTEpUCTHKY MCKYCCTBEHHONM W  €CTECTBEHHOH  CHCTEM
KJIaccu(pUKaIUK )KUBBIX OPraHU3MOB;

—OOBSICHSTH, IOYEMY OPTaHU3MbI OTHOCST K Pa3HbIM CUCTEMAaTUYECKUM IPYIIIaM.

VYyamuecs 10JKHBI 3HaTh:

—IIPEJCTABIICHUS €CTECTBOUCIIBITATENICH IOJAPBUHOBCKOM 3MOXHU O CYIIIHOCTH KMBOM MTPUPOBI;
—s3mbl K. JIunHes Ha cucteMy )KMBOTO MUDa;

—OCHOBHBIE NI0JI0’KEHUS IBOIOLIMOHHON Teopuu XK. b. Jlamapka, e€ no3utuBHbIe U OIIMOOYHBIE
YepTHI;

—vyuenne Y. JlapBrHa 00 UCKYCCTBEHHOM 0TOOPE;

—yuenue Y. J[apBrHa 0 eCTECTBEHHOM 0TOODE.

VYyanuecs 10KHBI yMETh:

—OIIeHUBaTh 3HaueHue sBostormonHol Teopuu XK. b. Jlamapka 11 pa3sutus 6uonoruy;
—XAapaKTepHU30BaTh NPEANOCHUIKM BOZHUKHOBEHUS YBOIFOLIMOHHOM Teopun Y. JlapeuHa;
—71aBaTh ONPEACICHUS OHATUN «BUI» U «IIOMYJIALH;

—XapaKTepru30BaTh MPUYUHBI OOPHOBI 32 CYLIECTBOBAHMUE;

—OMNpeAeNaTh 3HaUeHHUEe BHYTPUBHUI0BOM, MEKBUI0BOI OOpHOBI 3a CcyleCTBOBaHUE U OOPBHOBI €
a0MOTUYECKUMU (PaKTOpaMH CpEbl;

—J1aBaTh OLIEHKY €CTECTBEHHOI'0 0TOOpa Kak pe3ysibTaTa 00pbObI 3a CyLIECTBOBaHHE.

VYyamuecs 10IKHBI 3HATh:

—THUIBl TOKPOBUTEIBCTBEHHOW OKpacKkH (CKpBIBAOLIasi, MPeAOCTEeperaronias) 1 Ux 3HaueHUue
JUTSL BBKMBAHUS;

—O0OBACHATh OTHOCUTENBHBIN XapakTep MPUCTIOCOOICHUI];

—O0COOEHHOCTH MPUCTIOCOOUTEIIBHOTO ITOBEICHUS.

VYyamuecs: 10IKHbBI YMETh!

—TIpUBOANTH NMPUMEPHI MPUCTIOCOOUTETHHOTO CTPOEHHUS TeJa, TOKPOBUTEIHCTBEHHON OKpacKu
IIOKPOBOB U MOBEJEHUS KUBBIX OPraHU3MOB.

VYyamuecs 10IKHBI 3HATh:

—3Ha4yeHHe 3a00Thl O TOTOMCTBE JIJIsl BBDKUBAHUS;

—OMpeeIeHUS TOHATUI «BUI» U «ITOMYJISIIIUA»;

—CYIIIHOCTh T€HETUYECKHUX MTPOLIECCOB B MOMYJIALUAX;

—opMBbI BUI000pa30BaHUS.

VYyamuecs 10IKHbBI YMETh!

—OOBSICHATh NMPHUUUHBI pa3fesieHus] BUAOB, 3aHUMAIONIMX OOLIMPHBIM apean oOWTaHHUA, Ha
HOMYJISILINY;

—XapaKTepHU30BaTh MPOLECC IKOJIOTUIECKOTO U reorpapuueckoro Bua000pa3oBaHus;
—OIICHUBATh CKOPOCTh BUAO00O0PAa30BaHUS B PA3IUYHBIX CHCTEMAaTHUECKUX KaTErOpUsix
’KMBOTHBIX, PACTEHU! U MUKPOOPIaHU3MOB.

VYuyamuecs NOKHBI 3HATh:
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—TJIaBHBIC HATIPABIICHUS IBOJIONUHU: OMOJIOTHYECKHIA TPOrpecc U OMONIOTHUECKUN perpecc;
—OCHOBHBIE 3aKOHOMEPHOCTH HBOJIFOLIMU: JUBEPTECHIINIO, KOHBEPIE€HIUIO U MapajlIeInu3M;
—Ppe3ynbTaThl 3BOIIOLUH.

VYyamuecs 1071KHbI YMETh:

—XapakTepu3oBaTh  MyTH  JOCTHKCHHS ~ OHMOJIOTMYECKOro  mporpecca:  apoMopdos,
UAMO0AANTALNIO U OOLIYIO IETeHEepalHio;

—MPUBOJAUTH MPUMEPHI TOMOJIOTHYHBIX M AaHAJIOTMYHBIX OPTaHOB.

—Treoputo akagemuka A. M. OnapuHa o mpoucXoXJIeHUN

YKU3HU Ha 3eMiie.

VYyamuecs 107KHbI yMETh:

—XapaKTepU30BaTh XUMUYCCKUH, IPEIONOTOTHIECKUM, OMOJIOTUYECKUN U COIMAIIbHBIN 3TaIlbl
pPa3BUTHUS KUBOU MaTEPHH.

VYvuamuecs A0JKHbBI 3HaTh:

—)Tarnbl Pa3BUTHS )KUBOTHBIX U PACTEHUN B pa3JIMYHbIE IEPUO/IbI CYILIECTBOBAHUS 3EMIIH;
—IBUKYIIME CUJIbI aHTPOTIOTEHE3A;

—CHUCTEMATUYECKOE MOJI0KEHUE YEJIOBEKA B CUCTEME KUBOT'O MUPA;

—CBOICTBA YeJI0BEKA KaK OMOJIOTHYECKOT0 BUIA;

—9Tallbl CTAHOBJICHHUS YeJIOBEKa KaKk OMOJIOTMYECKOTO BH/IA;

—pachl YeJIOBEKa U UX XapaKTepHbIe OCOOEHHOCTH.

VYyamuecs 1071KHbI yMETh:

—OIIUCBIBaTh Pa3BUTHE )KU3HU Ha 3eMile B apXEHCKYI0 U IPOTEPO30MCKYIO 3pbI;

—OIMNCHIBATh PAa3BUTHUE KU3HU HA 3eMJI€ B TAJIEO30UCKYIO 3pY;

—OIIUCBIBaTh Pa3BUTHE )KU3HU Ha 3eMIIe B ME3030ICKYI0 3py;

—OMKCHIBATh PA3BUTHE KU3HU HA 3eMJI€ B KaHO30MCKYIO 3pY;

—XapaKTepU30BaTh POJIb MPSIMOXOXKICHHUS, PA3BUTHSI TOJIOBHOTO MO3Ta U TpyJa B CTAHOBJICHUHU
YeJI0BEKa;

—OIpPOBEPraTh TEOPUIO PaCU3Ma.

—OINpeAeneHus NOHATUI: «Ouocdepay, <«OKOJIOTUSL», «OKpYyXKawolas cpera», «cpena
OOUTAHUSAY, TPOAYLEHTHI», KKOHCYMEHTBI», «PEIyLEHTBI»;

—CTPYKTYPY ¥ KOMIIOHEHTHI OHochepsl;

—KOMIIOHEHTHI )KHBOT'O BELIECTBA U €r0 (PYHKIIHH.

VYyamuecs 10KHbI yMETh:

—KJIacCU(PULIUPOBATh SKOJIOTHYECKHE (PAKTOPHI;

—XapakTepu3oBaTh OMoMaccy 3eMin, OMOJIOTHYECKYIO TPOTYKTUBHOCTD;

—OMNKCHIBaTh OMOJIOIHYECKHE KPYTOBOPOTHI BELIECTB B MPHUPOJE;

—OOBSICHATH JIEHCTBUE A0MOTUYECKUX, OMOTUYECKUX U aHTPOIOTEHHBIX (PaKTOPOB;
—XapakTepu30BaTh U Pa3NUYaTh HSKOJIOIMYECKHE CHUCTEMbl—OHOTEeOIeH03, OHOIICHO3 M
arpoLeHo3;

—PpacKpbIBaTh CYIHOCTb U 3HAUEHUE B IPUPOJIE CAMOPETYJISALIUN;

—OIIUCHIBATh MPOLIECC CMEHBI OMOLIEHO30B U BOCCTAHOBIIEHUS IPUPOTHBIX COOOIECTB;
—XapakTepu3oBaTh (OpPMBI B3aUMOOTHOIIEHWH MEXIy OpraHM3MaMu: CHUMOMOTHYECKHUE,
AHTUOMOTHYECKHE U HEUTpalbHbIE.

VYyamuecs 10IKHBI 3HaTh:

—AaHTPOTIOT€HHbIE (PAKTOPHI CPEJIBI;

—XapakTep BO3ACUCTBUS yelloBeka Ha Ouocdepy;

—C1ocoObl U METO/IbI OXpPaHbl IPUPOJIBI;

—OHMOJIOTMUYECKHUI U COLUANIBHBIA CMBICIT COXPAaHEHUsI BUIOBOTO pa3Ho0Opa3usi OMOLEHO30B,;
—OCHOBBI PALIMOHAIBHOI'O IPUPOIONOIB30BAHMUS;

—HEeHCUYEPIIaeMbI€ U UCUEPIIAEMBIE PECYPCHI;

—3aloBeIHUKH, 3aKa3HUKH, apku Poccuu;

—HECKOJIbKO PaCTEHUI U KUBOTHBIX, 3aHECEHHBIX B KpacHyro KHUTY.
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VYyamuecs 10KHbBI YMETh!

—TIPUMEHSThH HA IPAKTHKE CBEACHUS 00 KOJIOTUYECKUX 3aKOHOMEPHOCTSAX B MPOMBIIIJICHHOCTH
U CEIBCKOM XO3AHCTBE I MPABUILHON OpraHU3aluy JIECOBOICTBA, PhIOOBOICTBA,

a TaKoKe JJI PelleHUs] BCero KOMILIEKCa 3a7auy OXpaHbl OKPY’Kalolel cpeabl U palioHaIbHOTO
IPUPOIONOIB30BAHUS.

MeTtanpeaMeTHbie pe3yJibTAThI 00yYeHH s

VYuyamuecs 10JKHbI YMETh:

—COCTABJISITh CXEMBI U TAOJIUIIBI JJISI MHTETPAIUH ITOTYICHHBIX 3HAHMIA,

—000011aTh U AenaTh BBIBOBI 10 U3YYEHHOMY MaTepHainy;

—paboTaTh C JONOJHUTEIBHBIMH MUCTOYHHKAMHU WH(GOPMAIMM U HUCIOJIB30BATh X JJIS TOMCKA
HE00XO0IUMOTr0 MaTepHara;

—TIPEJICTABIIATh U3YUECHHBIH MaTepHall, HCIIOIb3ys BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTUH;
—OOBSIICHIATh PUCYHKH U CXEMBbI, IPECTABICHHBIE B YUeOHUKE;

—CaMOCTOATEIBHO COCTABIISATH CXEMBI IPOLIECCOB, MPOTEKAIOIINX B KIIETKE, U «IIPUBSI3BIBATH)
OTJIEIbHBIC X ATAMbI K PA3IMYHBIM KIETOYHBIM CTPYKTYpPaM;

—MWJUTIOCTPUPOBATH OTBET MPOCTEUIITMMH CXEMaMH U PUCYHKAMU;

—paboTaTh ¢ MUKPOCKOIIOM M H3TOTOBJISITH MPOCTEHIINE Mpenapathl A5 MUKPOCKOMUYECKOTO
UCCIICIOBaHMUS.

Yyaiuecs 10JKHBI YMETh:

—CpaBHUBAaTh W CONOCTABIATH MEXKIY COOOW d3Tambl pPa3BUTHS >KUBOTHBIX HW3YYCHHBIX
TaKCOHOMHMYECKUX TPYIIIL;

—HCIIOJIH30BaTh HHTYKTUBHBIA U JICTYKTUBHBINA MTOIXO/IbI IIPU U3YUYECHUU KPYITHBIX TAKCOHOB;
—BBIABIIATH IPU3HAKU CXOJCTBA U PA3IUYUS B Pa3BUTHH KUBOTHBIX Pa3HBIX IPYIIIL,
—000011aTh U /1e7aTh BBIBOJBI 110 H3YYEHHOMY MaTepHay;

—paboTaTh ¢ AOMOJHUTEIHHBIMU MCTOYHUKAMU WH(OPMAIIMKM U MCIIONB30BAaTh UX ISl TIOMCKA
HEO0OXOMMOTro MaTepuana;

—TIPEACTaBIATh U3YUYCHHBII MaTepHall, HCTIOIb3ys BO3MOXKHOCTA KOMIBIOTEPHBIX TEXHOJIOTHI.
VYyamuecs 10KHbI yMETh:

—J1aBaTh XapaKTePUCTUKY TeHETUYECKUX METOJ0B U3YUYCHHS OMOIOTUYECKUX OOBEKTOB;
—paboTaTh ¢ yueOHUKOM, paboydeil TeTpabio U TUIAKTUYECKUMHI MaTepHUallaMu;

—COCTaBJISITh KOHCIIEKT naparpada yueOHUKa 0 WIH MOCIe U3YYeHHs MaTepHala Ha YPOKeE;
—pa3pabaTeIBaTh MIaH KOHCIICKT TEMBI, HCIIOJIB3Ys Pa3HbIe NCTOUHUKHA WH(POPMAITUH;
—TOTOBHUTh YCTHBIE COOOILICHHMS M MUCbMEHHBIE pedepaTsl Ha OCHOBE 000OIIECHHs MaTepHaia
y4eOHUKA U JIOTIOIHUTENILHON JINTEPATYPHI;

—TI0JIb30BaThCS MOUCKOBBIMU cucTeMamu MHTEpHeTA.

VYyamuecs: J0KHBI YMETh:

—paboTaTh ¢ y4eOHUKOM, pabodeil TeTpaapio U TUIAKTUUYECKIMHU MaTepHallaMH,

—COCTaBJISITh KOHCIIEKT Maparpada yueOHuKa 10 W/UIH MOCe U3YUeHHs MaTepralia Ha YPOKe;
—pa3pabaTeIBaTh TUIAH KOHCTICKT TEMBI, HCIIOJIb3Ys Pa3HbIC

UCTOYHUKU UHPOPMAIUY;

—TOTOBHTh YCTHBIE COOOIICHHS M TUChbMEHHBIC pedepaTsl,

UCTIONB3YS HHPOPMAITUIO yUeOHUKA U TOTIOTHUTEIHHBIX HCTOYHHKOB;

—TI0JTh30BaThCS IIOMCKOBBIME ccTeMaMu MHTepHeTa;

—BBIMIOJIHATH Ja00paTOpHBIE PabOTHI MO/ PYKOBOACTBOM YUUTEIS,

—CpaBHUBATH MPEJCTABUTEICH pPa3HBIX TPYI PACTCHHA W YKHBOTHBIX, JCJATh BBIBOJBI Ha
OCHOBE CPaBHCHHS,

—OIICHUBATh CBOMCTBA MOPO]I JOMAIIHUX )KUBOTHBIX U KYJIBTYPHBIX PACTCHHI 110 CPABHEHHIO C
JTUKUMU TIPEIKaMH;
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—HAaXOAUTh HMH(OPMAIMIO O pPAa3BUTUU PACTCHHA ¥ IKUBOTHBIX B HAydyHO MOIYJISIPHOM
JauTepaType, OMOJIIOTUYECKUX CJOBAapsAX M CIPAaBOYHUKAX, aHAJIM3UPOBAaTh U OLEHUBATH €&,
MIEPEBOUTH U3 OJJHOU (POPMEI B IPYTYIO;

—CpaBHUBATh M COINOCTAaBISITH MEXAY €000 COBPEMEHHBIX U HCKOIMAEMBIX >KUBOTHBIX
M3YYEHHBIX TAKCOHOMUYECKUX TPYIIIT;

—HCI0Ib30BaTh MHYKTUBHBIN U AETYKTUBHBIN MOIXO0/IbI PU U3YYEHUU KPYITHBIX TAKCOHOB;
—BBIBJIATh TNPHU3HAKK CXOACTBA M Pa3IM4YUsl B CTPOCHUH, O00paze >XU3HU U IOBEICHHH
JKUBOTHBIX U YEJIOBEKA;

—000011aTh U 1e7aTh BBIBOJBI 110 H3yYCHHOMY MaTepHaly;

—TIPEeACTaBIATh U3YUYECHHBII MaTepHuall, UCIOJIb3YysI BO3SMOXXHOCTH KOMIBIOTEPHBIX TEXHOJIOTHI.
VYyamuecs N0KHbI yMETh:

—paboraTh ¢ yueOHUKOM, paboyeil TeTpaibio U TUAAKTUYECKUMH MaTepHalaMu;

—COCTaBJISITh KOHCIIEKT naparpada yueOHuKa 0 W/UJH MOCIe U3YYCHHs MaTepralia Ha YPOKe;
—pa3pabaTbIBaTh MJIaH KOHCIIEKT TEMBI, UCIIOJIb3Yys Pa3HbIe HCTOUYHUKU HUH(POPMAIIUU;
—TOTOBUTh YCTHBIE COOOIICHUSI W MHCbMEHHBIE pedeparbl HA OCHOBE HH(POpMaLUU U3
yueOHUKA U JOMOTHUTEILHBIX HUCTOYHUKOB;

—T10J1b30BaThCsl IOMCKOBBIMU cucTeMamu MHTepHeTa;

—u30UpaTEIbHO OTHOCUTHCA K Ouonornyeckoil mMHGOpMalUU, COAEpXKAIIEiCcsS B CpeacTBax
MaccoBOH MH(POPMAITUH.

JInuHoCTHBIE pe3yJIbTAThI 00yUYeHH sl

—@opMUpOBaHUE YYBCTBA POCCUUCKON TPa)KIAaHCKOW MACHTHYHOCTHU: MATPUOTHU3MA, JIIOOBU U
yBakeHust kK OTeuecTBy, 4yBCTBA TOPAOCTH 3a CBOIO Ponuny;

—OCO3HaHHUE y4JallUMUCs OTBETCTBEHHOCTH U foira nepen Poaunoi;

—OTBETCTBEHHOE OTHOIICHHE K 00YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH K CaMO0Opa30BaHUIO;
—(opMupoBaHue MOTHUBAaLMU K OOYYEHHIO M TO3HAHHUIO, OCO3HAHHOMY BBIOOpY Oynyluen
npodeccuu;

—CMOCOOHOCTh YYallIUXCsl CTPOUTH JANbHEHUIYI0 MHAWBUIYAIbHYIO TPAEKTOPHIO 00pa30oBaHUs
Ha 0a3e opueHTaluu B Mupe mpodeccuit 1 npodeccuOHANbHBIX MPEANOYTEHUH;
—(opMupoBaHue 1LETOCTHOTO MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

—co0JIto/IeHne M MponaraHaa ydalluMHCsS TMpaBuUjl IMOBEJCHUS B NPUPOJE, UX y4dacTHE B
MPUPOJOOXPAHHOU JI€ATETBbHOCTH;

—YMEHUE pean30BbIBATh TEOPETUUECKHE [T03HAHUS Ha MPAKTUKE;

—OCO3HAaHUE 3HAueHUs O00pa30BaHUSA MJi1 TOBCEJHEBHOM KHU3HM M OCO3HAHHBIM BBIOOD
npodeccuu yJaruMucs;

—CMOCOOHOCTh yYalllUXCsl MPOBOAUTH pabOTy HaJ OMMOKAMU MAJisi BHECEHUS KOPPEKTUB B
ycBauBaeMble 3HAHUS,

—TPUBUTH JTFOOOBb K MPHUPOJE, YYBCTBO YBAXEHHUS K y4EHBIM, U3Yy4YalOIIUM >KHBOTHBIA MHUD,
Pa3BUTh ICTETUYECKOE BOCIPHUATHE OOIIEHUS C )KUBBIMU OpPraHU3MaMH;

—TpU3HAHHUE YYalIUMHCS TpaBa KaXKIOro 4YeloBeKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE
MHEHHE;

—TOTOBHOCTh yYalIUXCSl K CaMOCTOSATEIbHBIM TIOCTYIIKAM M aKTHUBHBIM JCHCTBUSAM Ha
IPUPOI00XPAHUTETHHOM MOTIPUIIIE;

—YyMEHHUE apTyMEHTUPOBAHHO  0OOCHOBAaHHO OTCTAUBATh CBOIO TOUKY 3PEHUS;

—KpPUTUYHOE OTHOIIEHHE K CBOUM MOCTYIKaM, OCO3HaAHHE OTBETCTBEHHOCTH 32 UX PE3YJbTaThl;
—OCO3HAaHHOE, YBAa)XXHUTEIbHOE M JOOpPOKENaTE]IbHOE OTHOIIEHHE K JPYroMy YelOBEKY, ero
MHEHUIO, MUPOBO33PEHHIO, KYIbTYPE;

—OCO3HAHUE BAXHOCTU (POPMHUPOBAHUS DIKOJOTUUYECKOW KyIbTypbl Ha OCHOBE MpPH3HAHUS
LEHHOCTH HM3HU BO BCEX €€ MPOSIBICHUAX M HEOOXOJWMOCTH OTBETCTBEHHOIO, OEpeKHOro
OTHOLLIEHHUS K OKPYXKaIOLlEen Cpene;

—YyMeHHuE ciayuiaThb W CIbIIAaTh JPYroe MHEHHE, BECTH AMCKYCCHIO, YMEHHE OIepHUpOBaTh
dakTaMu Kak IS TOKA3aTENbCTBA, TaK U JJIsl OTMIPOBEPKEHHUS CYIIECTBYIOIIETO MHEHHUSI.
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Conep:xanue yueOHOT0 npeamera

Buoaorus. Beegenue B 0noJsoruro. 5 xjiacc

Paznea 1. 7KuBoii opranusm: cTpoeHue 1 usydenue (8 u)

MHoroo0pa3ue XKuUBbIX OpraHu3MoB. OCHOBHBIE CBOICTBA JKUBBIX OpPraHU3MOB: KJIETOYHOE
CTpOCHHE, CXOAHBIH XUMHUYECKHI COCTaB, OOMEH BEIIECTB W SHEPruu, MUTAHUE, AbIXaHHE,
BBIJICJICHHUE, POCT U Pa3BUTHE, PA3APaKUMOCTh, JIBUKEHUE, pa3MHOXKeHue. bruonorus — Hayka o
JKUBBIX OpraHu3Max.

PaznooOpasue Ouomornueckux Hayk. MeToibl U3ydeHHs! IPUPOJIbL: HAOII0IEHUE, SIKCIIEPUMEHT
(omprT), w3mepenwe. OOopymoBaHWE IS HAYYHBIX  HCCJICAOBaHHMHN  (JTabopaTopHOE
o0opy/soBaHUE, YBEIUYUTENIbHBIE NPUOOPHI, H3MEPUTEIbHBIE MPUOOPHI). YBEITHMUUTEIbHbBIE
npuOoOpbl: pydyHasl Jyma, CBETOBOM Mukpockomn. Kierka — 3jieMeHTapHas €IMHHLA >KHUBOTO.
beswsinepusie u sinepHbie kieTku. Ctpoenne u QyHKIUH sIpa, MUTOIUIA3MBI U €€ OPTaHOMIOB.
XpoMOCOMBI, UX 3HaueHHe. Pazmuuuss B CTPOEHUU pACTUTEIBHONM W JKUBOTHOM KIIETOK.
CoaepxaHre XMMUYECKUX 3JIEMEHTOB B KileTke. Boaa, Apyrue HeopraHWyeckue BEUIECTBa, UX
POJIb B )KM3HEAEATEIbHOCTU KiIeTOK. OpraHndeckue BEIecTBa U UX poiib B KieTke. BelecTa u
SBJICHUS B OKpY>KaroIlleM Mupe. Bennkre ecTecTBOMCIBITATENH.

JlabopaTopHbIe U NIpaKkTHYeCKue padoThl

3HAaKOMCTBO C 000pyIOBaHMEM JJISl HAYUHBIX MCCIIEJOBAHUH.

[TpoBenenne HaOMIOJEHUM, ONBITOB U M3MEPEHUH C 1I€JIbI0 KOHKPETHU3alMKU 3HAaHUM O MeTo/1ax
W3YYEHHUS IPUPOBI.

1.YcTpoiicTBO py4HOIl JTyIibl, CBETOBOTO MUKpOCKOMa™.

Cmpoenue knemox (Ha 20mosvix MUKDONPENnapamax)

2.CTpoeHure KJIETOK KOXKUIIBI YEIITyH JIyKa™.

3.0mnpeneneHne coctaBa CeMsH MIIICHUITBI.

Onpenenenue GU3NIECKUX CBONCTB OEIIKOB, JKUPOB, YTIEBOIOB.

Pazgen 2. MHoroo0pasue :KuBbIX Oprann3mosn(14 u)

Pa3BuTne xu3HM Ha 3emiie: KHU3Hb B JPEBHEM OKeaHe; Jieca KaMEHHOYTOJIbHOTO IEpPHOJa;
pacuBeT JPEeBHUX MPECMBIKAIOIIMXCS; NTULBI M 3Bepu mpouuioro. Pa3zHooOpasue KUBBIX
opranusmMoB. Knaccudukamus opranuzmon. Bua. Lapctsa sxuBoit npupoast: baktepun, I'puosi,
Pacrenus, JKuorHble. CyluecTBEHHbIE IPU3HAKU MPEJICTAaBUTENIEH OCHOBHBIX LAPCTB, HX
XapaKTepUCTHKA, CTPOEHUE, OCOOEHHOCTU >KHU3HENEATENIbHOCTH, MECTa OOMTaHHs, UX pOJIb B
MPUPOJE U )KU3HM YesioBeka. OXpaHa KUBOU MPUPO/IBI.

Paznen 3. Cpena oouTanus ;KMBbIX OPraHNU3MoOB (6 1)

HazemHo-BO3ay1IHAs, BOJHAsI M TIOYBEHHAs Cpebl 0OuTaHus opranu3moB. [IpucnocobiaeHHOCT

OpPraHu3MOB K cpene oOutaHus. PacTeHHs M KMBOTHBIE Pa3HBIX MAaTEPUKOB (3HAKOMCTBO C
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OTJICIbHBIMU TPEJCTABUTENSAMU KMBOW HPUPOJBI Kakaoro marepuka). [IpuponHbie 30HBI
3emuM: TyHIpa, Taiira, CMEUIaHHbIE M IIUPOKOJUCTBEHHBIE JIECa, TPABSIHUCTBHIC PABHUHBI—
CTETIM W CaBaHHbI, ITYCTHIHM, BIQXKHBIE TpONHUYecKue Jieca. JKu3Hb B MOpPSAX M OKeaHax.
CooOmiecTBa MOBEPXHOCTU W TOJIIM BOJBI, JOHHOE COOOIIECTBO, COOOIIECTBO KOPAIOBOTO
puda, rIryOOKOBOJIHOE COOOIIIECTBO.

JlaGopaTopHble U NpakTUYEeCKHUe pabOTHI

Onpenenenne (y3HaBaHuwe) Hanboiee pPACHpPOCTPAHCHHBIX PACTEHUH H  KUBOTHBIX C
UCIIOJIb30BAaHMEM  pa3jMYHbIX  HCTOYHMKOB  HHopMmanuu  (dotorpaduii,  ariacos-
OTpeNIeTUTENCH, uyden, repoapueB u IIp.).

UccnenoBanme 0coOCHHOCTEH CTPOEHUS PACTCHHM W JKUBOTHBIX, CBSI3aHHBIX CO Cpeiou
obuTtanus.

3HAKOMCTBO C 9KOJIOTHYECKHUMH MPOOIeMaMi MECTHOCTH U JOCTYITHBIMH MYTSIMH UX PELICHUSI.
Pa3nen 4. YenoBek Ha 3emute (5 u)

Hayunble mnpezncraBieHuss O MNPOUCXOXKJIEHUM ueloBeKa. JIpeBHHE mpeaku dYeloBeKa:
JPUONMTEKN M aBCTpaJonuTeku. YenoBek ymenbid. YemoBek npsamoxomsammi. YemoBek
pa3yMHbIH (HeaHaepTaliell, KpOMaHbOHEL, COBPEMEHHBII 4YenoBek). M3MeHeHus B MpHUpOJE,
BbI3BaHHBIE JEATENLHOCTHIO ueioBeka. KHCIOTHBIE MOXKIM, O30HOBas MAbIpa, MapPHHUKOBBIN
addexT, paaroakTUBHBIE OTXOAbl. buomormueckoe pasHooOpasue, ero o0O€IHEHHE W TyTH
coxpaneHus. ONMyCTHIHUBAaHWE W €ro MPHUYMHBI, OOprOa ¢ OMyCTHIHMBaHWEM. BakHeimme
HKOJIOTHYECKUE TPOOJEeMbl: COXpaHEHHE OMOJIOTMYEeCKOro pa3HooOpaszus, Oopbba ¢
VHUUYTOKEHHUEM JIECOB M OIYCTHIHUBAHUEM, 3alllUTa IUJIAHEThl OT BCEX BUIOB 3arps3HEHUU.
3/10pOBBE UeIOBEKa U 0€30MaCHOCTD KU3HU. B3auMOCBsI3b 3/10pOBbs U 00pa3a >Ku3HU. Bpeouvie
npugvluku u ux npoguraxkmuxa. Cpeoa obumanus yenogexa. llpaBuna noBeieHUs YeIOBEKa B
OMACHBIX CUTYalUsAX MPUPOJHOro npoucxoxiaeHus. [Ipocteiimme crnocoObl oka3aHus MEpBOM
ITOMOIIH.

JleMoHCcTpaL U

SIMOBUTHIE pacTEHUS M OITACHBIC )KUBOTHBIE CBOCH MECTHOCTH.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

W3mepeHune cBOEro pocra U Macchl Teja.

OBnazneHre NpocTeHIIMMU CI0OCO0aMU OKa3aHUs NMEPBON JOBpaueOHOM MOMOIIH.

Pe3epBHoe Bpemst 2 4
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TEMBI TIPOEKTHOM U UCCJEJOBATEJIbCKOM JEATEJIBHOCTH 5 knace

1. Co3nganue HarmsagHOrO mocoOusi «BO3MOXKHOCTH YBEIMYHUTEIBHBIX MPUOOPOB (OT JIYMBI 10

COBPEMEHHBIX MHKPOCKOIIOB) M OHOJOTHYECKHE OOBEKTHI, JAOCTYIHBIC JUISI U3YYCHUS C UX

MIOMOILIBIO».

2. UccnenoBanue yIMBUTEIbLHBIX CBOMCTB BOJBI «Boma v KU3HBY.

3. IToaroroBka npe3eHTauuu «bakrepuu B MOEH KU3HUY.

4. Cozanue 3KCTIO3UINH «SI10BUTBIE TPUOBI MOETO Kpasi».

5. UccnenoBanue «KTO )KUBET B HOUBE?Y .

6. Opranuzanys akBapuyma ¢ oOUTaTedsiMHU Ipyaa (pacTeHus U KUBOTHBIE, 0COObIE YCIIOBHS,

OTrpaHUYEHUs).

7. Co3naHue pPEeKOMEHJAIUI MO0 COACPKAHUI0 U Pa3BEACHHUIO B KJIACCHOM <(GKHBOM YTOJIKE»

KOHKPETHBIX JKUBOTHBIX (MOPCKHUX CBUHOK, IMOMYTailuWKOB, MIMOPIEBBIX JATYIIEK U T. J.) MO

pe3ynbTaTaM COOCTBEHHOT'O OTIBITA.

8. Omnucanue XU3HU KOHKPETHOTO JKUBOTHOTO HJIM COOOIIECTBA OOIIECTBEHHBIX HACEKOMBIX (I10

pe3ysibTataM COOCTBEHHBIX HAOIIOACHHIA B IPUPOJIC).

9. NudopManinoHHO-UCCIEA0BATEIbCKUN TPOEKT «OHU OOUTAIOT TOJIBKO B ABCTPATHI.
Buosaorus. ’KuBoii opranusm. 6 kiaacc (354, 1 4 B Heneno)

Pa3nes 1. CTtpoeHue u cBoiicTBa :KUBbIX OPpranu3mos (11 u)

Tema 1.1. OCHOBHBIE CBOMCTBA JXMBBIX OPTAHU3MOB (1 u)

MHuoroo6pa3ue >XuUBbIX OpraHu3mMoB. OCHOBHBIE CBOMCTBAa >KMBBIX OpPraHU3MOB: KJIETOYHOE

CTpOEHHE, CXOAHBIH XUMHUYECKHH COCTaB, OOMEH BEIIECTB M HDHEPruH, MUTAHHE, JbIXaHUE,

BBIJICJICHHE, POCT U Pa3BUTHE, PA3IPAXKUMOCTh, IBHIKEHHE, PAa3MHOKEHHE.

Tema 1.2. XUMMYECKU COCTAB KJIETOK (2 u)

CoaepxaHre XMMUYECKUX 3JIEMEHTOB B KileTke. Boaa, Apyrue HeopraHWyeckue BEUIECTBa, UX

pONb B IKU3HEACATETBHOCTH KIETOK. OpraHnyecKkue BEUIECTBAa: OCNKH, >KHUPBI, YTIIEBOIBI,

HYKJICMHOBBIE KHUCJIOTHI, KX POJIb B KJIETKE.

JlabopaTropHble 1 NpakTHYECKHE PA0OTHI

OrnpezeneHre cocTaBa CEMSIH MILIEHULIBI.

Tema 1.3. CTPOEHUE PACTUTEJIbHOM 1 )KUBOTHOM KJIETOK.

KJIETKA - )KMUBAA CUCTEMA (2 u)

Knerka - snemenTtapHas emuHuia >XUBOTO. beswsmepHbie m snaepHbie KieTku. CTpoeHHE W

GyHKIMHM sApa, MUTOIDIA3MBI M €€ OPraHOWIOB. XPOMOCOMBI, MX 3HaueHue. Paznuuus B

CTPOEHUHU PACTUTENIBHON U )KUBOTHOM KJIETOK.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

CtpoeHue KIETOK KUBBIX OPraHU3MOB (Ha TOTOBBIX MUKpOMpEIaparax).
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Tema 1.4. JEJIEHUE KJIETKU (1 u)
Henenue - eadchetiuiee c8OUCMBO KiemoK. 3Hauenue OeieHus Ol POCMA U PA3GUMUSL
MHO20KNIeMmOYHo20 oOpeanusma. Jlea muna Oenenus. JleieHue — OCHO8A PA3ZMHONMCEHUs
opeanuzmos. OcHogHble munvl Oenienuss kiemok. Mumos. Ocrnogubie smanvt mumo3sa. CyuwHocms
Metlo3a u e20 buonocuyecKoe 3HayeHue.

JleMoHcTpanus

Muxkponpenapam «Mumo3s». Mukponpenapamul XpOMoOCOMHO20 HAOOPA Ye08eKA, HCUBOMHBIX U
pacmeHull.

Tema 1.5. TKAHU PACTEHMI 1 )KUBOTHBIX (1 u)

[TonsTtue «rkanp». KneTtouHble 371€EMEHTBI M1 MEKKIETOYHOE BEMIECTBO. THUIbI TKAHEW PACTEHUN,
X MHOTOOOpasue, 3HaYCHHE, 0COOCHHOCTH CTPOCHUS. THITBI TKAaHEH )KUBOTHBIX OPTaHU3MOB, HX
CTpoeHHE U (PYHKIHUU.

JlaGopaTopHble U NpaKkTH4YecKHe padoThl

TkaHM )KUBBIX OPraHU3MOB.

Tema 1.6. OP’TAHBI 1 CUCTEMBI OPI'AHOB (3 u)

[lonsitue «opran». Opranbl IIBETKOBOIO pacTeHUs. BHemiHee CTpoeHHE M 3HAYEHUE KOPHSI.
KopueBbie cuctembl. Bunousmenenust kopHeil. Crpoenue u 3HaueHue mnobdera. I[louxa—
3a4aTovHblid ober. Ctebenb Kak oceBoi opraH mobOera. [lepenBukeHue BEMIECTB MO CTEOIIO.
Jluct. Ctpoenne u pyukiuu. [IpocTeie u cnoxxHbie TUCThS. [[BETOK, €ro 3HaueHne U CTpOeHUe
(OKONOUBETHUK, THIYMHKU, TecThku). CouBerus. Ilmoapl, MX 3HauYeHHe U pa3sHOOOpasue.
CrpoeHue cemMsiH OJHOAOJBHOTO M JBYAOJBHOTO pacrteHuil. Cucrembl opraHoB. OCHOBHbIE
CHCTEMBI OPraHOB JKMBOTHOTO OpPTaHM3Ma: MUIIEBAPUTEIbHAsS, OTIOPHO-ABUTATENbHAS, HEPBHAS,
SHIOKPUHHAS, PAa3MHOKEHHUSI.

JlabopaTopHbIe U NIpaKTHYeCKHe padoThl

Pacno3naBaHue opraHoB pacTeHUM U )KUBOTHBIX.

Tema 1.7. PACTEHU S U )KMUBOTHBIE KAK HEJIOCTHBIE OPTTAHU3MBI (1 q)
B3anmocBA3b KJIETOK, TKaHEW M OpraHOB B OopraHu3Max. KHBbIE OpraHW3Mbl MU OKpYKaromas
cpena.

Paznen 2. ’KuzHeesiTeIbHOCTh OPraHu3MoB (18 u)

Tema 2.1. IMTAHUE U ITMIIIEBAPEHUE (2 u)

CymrHoCTh IOHATHS «TUTaHue». OCOOCHHOCTH MUTAHMS PACTUTENBHOTO opranu3Ma. [louBeHHOE
nutanue. BoznymHoe nutanue (porocunres). OCOOEHHOCTH MHUTAHUS KUBOTHBIX. TpaBosSAHBIE
JKUBOTHBIE, XUIIHHUKH, TPYHOEIbI, CUMOMOHTHI, Mapa3uThl. [luiieBapeHue M €ro 3HAYCHHE.
Oco0eHHOCTH CTPOCHHS MUIIEBAPUTEIBHBIX CUCTEM JKUBOTHBIX. [IuiieBaputenbHbie (hepMEHTHI

" UX 3HAYCHHC.
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JdemoHcTpauust

JleiicTBre XKeMya09HOro coKa Ha Oenok. JleiicTBre croHbl Ha Kpaxmai. OMbIThL, JOKAa3bIBAIOIINE
o0Opa3oBaHHe KpaxMaja Ha CBETY, IOIVIOIIEHNE YIJIEKUCIIOTO ra3a JUCThsIMH, POJIb CBETA U BOJIbI
B JKU3HU PACTEHUM.

Tema 2.2. IBIXAHUE (2 4)

3nauenue abixaHus. Ponb KuCIOpola B mpoliecce pacleryIeHUsT OPraHMYeCKUX BEHIECTB U
0CBOOOXKIeHHST YHEPTUid. JlpIxanue pacTeHuil. Poib ycThUIl M Ue4eBUYEK B JIBIXaHUH PACTCHHIA.
Jpixanue )kuBOTHBIX. Opranbl JbIXaHUS )KUBOTHBIX OPTaHU3MOB.

JdemoHcTpauus

OnBITHI, WILTIOCTPUPYIOIINE JBIXaHUE MPOPACTAIOIINX CEMSH; JIbIXaHHE KOpHEH; oOHapyKeHue
YIJIEKUCIIOTO T'a3a B BBIABIXaEMOM BO3IyXE.

Tewma 2.3. IIEPEJIBMDKEHUE BEIHECTB B OPTAHU3ME (2 u)

[lepenoc BemecTB B oOpraHu3me, €ro 3HadeHue. llepenBHkeHHE BEIIECTB B PACTEHUH.
Oco0EHHOCTH CTPOCHHSI OPTaHOB PACTEHUI, 00E€CTICUNBAIOIINX MTPOIIECC MIEPEHOCA BEUIECTB.
OcoOeHHOCTH TIEepeHOca BEIIECTB B OpraHu3Max >KUBOTHbIX. KpoBeHOCHas cucrtema, ee
ctpoenue u pynkuuu. 'emonumbpa. KpoBb 1 ee coctaBHbIe YacTH (I1a3Ma, KJIETKH KPOBH).
JdeMoHCcTpanus

OMBIT, WUTIOCTPUPYIONIUHN MYTH TEPEABUKEHUSI OPTaHUUECKUX BEIIECTB MO CTEOJI0 PacTEHUSI.
Muxkpornpenapatrsl «CTpOSHHE KIETOK KPOBH JIATYIIKU» U «CTPOCHHUE KIETOK KPOBU YEIIOBEKAY.
JlabopaTopHbIe U NIpaKTHYeCKHe padoThl

[TepenBurkeHne BOJbI 1 MUHEPATIBHBIX BEIIECTB MO CTEOIIO.

Tewma 2.4. BBIIEJIEHME. OBMEH BEIIECTB 1 DHEPT'UU (2 1)

Pons BeIZmEneHUsT B Tmpolecce KU3HENEATETbHOCTH OpPraHu3MoB. [IpoayKThl BBIIETICHUS Y
pacTeHUM U JKUBOTHBIX. BrineneHue y pacrenuil. BeigeneHue y KuBOTHBIX. OCHOBHBIE
BBIICTTUTENILHBIE CUCTEMBI Y )KUBOTHBIX. OOMEH BEIIECTB U YHEPTHH.

Tewma 2.5. OITOPHBIE CUCTEMBI (1 1)

3Ha4YeHHE ONOPHBIX CHCTEM B XU3HM OpraHn3mMoB. OINOpHBIE CHCTEMBI pacTeHHid. OmnopHbIe
CHUCTEMBI JKUBOTHBIX.

JdeMoHcTpanus

Cxkenerbl MiekonuTarommx. Pactiuiel kocteil. PakoBuHBI MOJUTIOCKOB. KOIEKIIMM HAaCEKOMBIX.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

Pa3Ho00Opasue omopHBIX CUCTEM KUBOTHBIX.

Tema 2.6. IBUXXEHUE (2 u)

JIBukeHHre Kak Ba)kKHEWIIass OCOOCHHOCTh XMBOTHBIX OPraHU3MOB. 3HAu€HUE BUTATEIbHOU

AKTUBHOCTH. MexaHI/I3MBI, O6€CH6‘II/IBaIOHII/Ie ABVXCHUC KMBBIX OPTraHU3MOB.
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JlaGopaTopHble U NpaKTHYeCKHe PadoThI

JiBmxenune nHQy30puu Ty(EeIbKH.

IlepemenieHue n0KIAEBOTO YEPBSI.

Tema 2.7. PET'YJIALUA ITPOLUECCOB XXU3HEJAEATEJIBHOCTU (2 u)

KusnenesaTenbHOCTh OpraHu3Ma M €€ CBA3b C OKpyKarouied cpenoil. Perymsius mpoueccos
KU3HEJEATENIbHOCTH OpraHu3MoB. Pa3apaxumocts. HepBHas cuctema, 0COOEHHOCTU CTPOEHMSL.
Pedekc, MHCTHHKT.

Tema 2.8. PASMHOXEHHUE (2 4)

buonornueckoe 3HaueHue pa3MHOXKEHHA. Buael pasmMHoxkeHus. becrnosioe pa3MHOXeHUE
JKUBOTHBIX (JI€JICHHE MPOCTEUINNX, MOYKOBaHUE TUAPHI). becronoe pasMHOKEHHE PACTCHUM.
[TonoBoe pasmHOKEHHE OpraHu3MoB. OCOOEHHOCTH IOJIOBOTO Pa3MHOXKEHHS IKHBOTHBIX.
Opraunsl pazmHoxeHus. [lonoBeie kitetku. OmnonoTBopenue. 11ooBoe pa3MHOXKEHUE PACTEHUM.
Omnsuenue. [[BoitHoe omnogorBopenue. O0pa3oBaHue IIOAO0B U CEMSH.

JleMoHCcTpan U

Crioco0b1 pa3MHOXKEHHS pacTeHHid. Pa3HooOpa3ue u CTpoeHue COIBETHH.

JlaGopaTopHble U NpaKkTHYecKHe padoThl

BereratnBHOe pa3MHOKE€HNE KOMHATHBIX PACTEHUM.

Tema 2.9. POCT U PA3BUTUE (2 u)

Pocr u passutue pacrenuii. MaauBuayansHoe pasButhe. PacrpocTpaHeHHe IIIOJOB U CEMSH.
CocTosHHE MOKOs, €ro 3HAaYEHHUE B KU3HU PACTEHUM. Y CIIOBUS IpopacTaHus cemsH. [lutanue u
pocT npopocTkoB. OCOOEHHOCTH Pa3BUTHS KUBOTHBIX OpraHu3MoB. PazButue 3apoppla (Ha
npuMmepe JaHuetHuka). IloctamOproHanbHOE pa3BUTHE >KUBOTHBIX. llpsMoe u Hempsmoe
pa3BUTHE.

JeMoHcTpanus

Crioco6b1 pactipocTpaHeHus I040B U ceMsiH. [Ipopactanue ceMsH.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

[Ipsimoe u HenpsiMOe pa3BUTHE HACEKOMBIX (Ha KOJJIEKLIHOHHOM MaTepuae).

Tema 2.10. OPTAHM3M KAK EAMHOE IEJIOE (1 u)

B3aumocBsI3b KJIETOK, TKaHEW U OPraHoB B opraHu3Me. PerynstopHas AeATeIbHOCTh HEPBHOM U
rymopanbHOM cucteM. OpraHusM (QYHKIMOHUpYET Kak eauHoe 1enoe. Opranuzm—
Ouosoruyeckas cucrema.

Pa3pnen 3. Opranusm u cpeaa (2 u)

Tema 3.1. CPEJA OBUTAHUA. ®AKTOPBI CPEJIBI (1 4)

Bnusinue (¢GakTopoB HEXUBOM NpUpOIbl (TEMIEpaTyphbl, BIAXXHOCTH, CBETa) Ha JKUBBIC

OpTraHU3MBI. BzanmocBs3M KUBBIX OpTraHHu3MOB.
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JdemoHcTpauus

Konnexkuuu, wimocTpupyoIye 3K0JIOTHYECKUE B3aUMOCBSI3H JKUBBIX OPraHU3MOB.

Tema 3.2. IIPUPOIHBIE COOBIIECTBA (1 u)

[Tpupoanoe coobuiectBo. Dxocucrema. CTpyKTypa U CBSI3U B IPUPOJHOM coobuiectse. Llenu
MIUTaHUS.

JdemMoHcTpauus

Mopnenu 3KOJ0TUYECKUX CUCTEM, KOJUIEKIIMH, WILTIOCTPUPYIOIIKE UIIEBbIE LIENH U CETH.
Pe3zepBHOe Bpemsi— 4 u.

TEMBI IPOEKTHOM U UCCJETOBATEJIbCKOM JEATEJBHOCTH 6 kaace

1. Opranusanus «KMBOTIO YroJKa» B KJIAaCCHOM KOMHAaTe (BbIICHEHUE HEOOXOIMMBIX YCJIOBHH,
OrpaHMuYEHUH, BBIOOP )KMBOTHBIX M PACTEHUM, pacrpeaeseHue 00s13aHHOCTEN 0 X0y 3a

HUMH U T. 11.).

2. IloaroroBka u NpOBEAEHUE IKCKYPCHUI M0 «OGKUBOMY YTOJIKY» JUIS MIIQIINX IIKOJIbHUKOB.

3. CpaBHUTENIFHOE UCCIIEIOBAaHUE TPEOOBAHHUI K TEMIIEPATYPHOMY PEXUMY MPHU COJACPKAHUH B
HEBOJIE TEIJIOKPOBHBIX U XOJIOJHOKPOBHBIX )KUBOTHBIX.

4. BpIpaboTka YCIOBHBIX pe(JIEKCOB y aKBAapUYMHBIX pbIO, JAPYIMX MKHBOTHBIX <OKMBOI'O
YTOJIKa»; CPABHEHHUE PE3YJIBTATOB.

5. IlpoekT «Mou ycnexu ApeCCUPOBKH TOMAIIHETO MTATOMIIA.

6. [IpakTrueckoe uccnenoBanne «Kak U3 ryceHuIbl MOIyduTh 6a00uKy?».

7. CocTaBiieHUE MEPEUHs OTPULATEIbHBIX BIMSHUN YEIOBEYECKON AESITEIBHOCTH Ha MIPUPOAY B
JTAHHOW MECTHOCTH.

8. IIpakTHKO-OpUEHTUPOBAHHBIE MPOEKTHI [0 OXpaHe OKpYyXkatoule cpeasl: «Kak OTAOXHYThH B
Jiecy ¥ He HaBpeAUTb NMPUPOAE», «Mosl TOMOIIb 3UMYIOLIUM NTULIAM» U JP.

9. MHdopmManmoHHO-UCCIeN0BaTEIbCKUI NMpoeKT «Takue pa3Hble >KMBbIE OpraHU3Mbl — I10
pa3Mepy, 10 IIUTEIBHOCTH JKU3HHU, [0 CKOPOCTH MEPEMEIIEHNUS B IPOCTPAHCTBE, II0 CKOPOCTHU U
YacTOTE BOCIPOM3BEAECHHUS MOTOMCTBA, MO CHOCOOAM MHUTaHHUSA, MO PACIPOCTPAHEHHOCTH Ha
IJIAHETE U T. J.).

BuoJiorns. MHorooopasue ;kuBbIX OpranusmMoB. 7 kiaace (70 4, 2 4 B HeJleI0)

Beenenue (3 u)

Mup KUBBIX OpraHHU3MOB. YPOBHHM OpraHM3allid U CBOMCTBA KUBOro. DKocucTteMbl. buochepa
— Tri00anbHas HKOJIOTHYECKAsh CUCTeMa; TpaHMLbI M KOMIOHEHTHl Ouocdepsl. IlpuunHbl
MHOT000pa3usl )KUBbIX OPraHU3MOB. DBOJIOIMOHHAs Teopus Y. J[apBHHA 0 IPUCTIOCOOIEHHOCTH
K Pa3HOOOpa3HbIM YCIOBUSAM cpelbl oOuTaHusa. EcTecTBeHHas cucreMa KiacCU(PUKALMU Kak

OTpaXXCHUC ITPOLECCAa DBOJIIOIINN OPIraHU3MOB.
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Pa3nea 1. HapcrBo [Ipokapuorsl (3 1)
Tema 1.1. MHOI'OOBPA3UME, OCOBEHHOCTU CTPOEHUSA U TMPOUCXOXIEHUE
[MTPOKAPUOTUYECKHNX OPTAHU3MOB (3 1)
[Tpoucxoxaenue u sBomonus Oakrepuil. OOIIME CBONCTBA MPOKAPUOTHUECKUX OPraHU3MOB.
Mmuoroo6pa3zue ¢opm Oaktepuii. OCOOCHHOCTH CTpOEHHUs OakTepuanbHOW KieTku. [loHsTHE O
TUnax odMeHa y mpokapuoT. OCOOEHHOCTH OpraHU3alliu W KU3HEICATCILHOCTH MPOKAPHOT;
pacpoCTpaHEHHOCTh U POJIb B OMOIIEHO3aX. DKOJIOTHYeCKas PO U MEIUIIMHCKOE 3HaYeHHE (Ha
npuMepe npeacraBureneit noaapersa Hacrosmme 0akrepun).
JdemoHcTpauus
CTpoeHHe KIETOK Pa3IUIHbBIX TPOKAPUOT.
JlabopaTopHble U IpakTHYeCKHEe PadoThI
3apucoBKa CXEMbI CTPOCHHUS TPOKAPUOTHYECKOM KIIETKH.

Paznen 2. llapcTBo I'puosl (4 4)
Tema 2.1. OBLIIAA XAPAKTEPUCTUKA I'PUBOB (3 q)
[TpoucxoxaeHne M 3BONIOIUSA TpuOOB. Ocobennocmu cmpoenus Kiemokxk epudos. OchosHble
yepmovl Op2AHU3AYUU MHO2OKIEMOUHbIX 2pu60o6. Omodenvi: Xumpuduomuxoma, 3ucomuxoma,
Acxomukoma, basuouomuxoma, Oomuxoma; epynna Hecosepuiennvie epudwvil. OcobeHHOCTH
JKU3HECSITEIBHOCTH W pacnpocTpaneHue. Ponb TpuboB B OHMOIEHO3aX U XO35SHCTBEHHOU
NeSTeTLHOCTH YeTIOBEKA.
JeMoHcTpanus
CxeMbl CTpOEHHS TMPEACTABUTENEH PAa3NUYHBIX CHCTEMATHUYECKUX TPYII TPHUOOB, pazIUYHbBIE
npeacTaBuTeNH mapersa ['pubbl, cTpoeHUE TII0I0BOTO TeJa NUISITIOYHOTO Tpuoa.
JlaGopaTopHbIe U MPAaKTHYECKHE PAGOTHI
Crpoenue miecHeBoro rpuda mykopa®*.
PacnioznaBanue che1IOOHBIX U SOBUTHIX TPUOOB*.

1 3HaHWE yJIaNTMMHCSI CHCTEMAaTHIECKIX TAKCOHOB HE SBJISETCS 00s13aTSIIbHBIM.

Tema 2.2. JUIIAVIHUKH (1 u)
[Tonsitie o cumbuoze. OOmIass XapaKTepUCTHKA JUINAWHUKOB. THIBI CIOEBUI JIMIIAHHUKOB;
0COOCHHOCTH JKU3HEIEATEIbHOCTH, PACTIPOCTPAHEHHOCTh U IKOJIOTUYECKAs POJIb TUIIAHHUKOB.
JleMoHCcTpaL U
CxeMbl CTPOCHUS TUIIAHHUKOB, Pa3JIMYHbIE TPEACTABUTENH JIMIIIATHUKOB.

Paspnen 3. HapcTrBo Pacrenus (16 u)
Tema 3.1. OBIIIASI XAPAKTEPUCTUKA PACTEHHWM (2 1)
PacTuTenbHbIil opranu3M Kak 1efocTHas cucreMa. KieTku, TkaHu, opraHbl ¥ CHCTEMBI OPTaHOB

pacteHuid. Perymsamms  Ku3HEIEATENbHOCTH  pacTeHui; ¢uroropMonbl. OcobeHHOCTH

23



KUBHEJEATEIIBHOCTH pacTeHnil. dotocunTe3. [Iurmentel. CucTeMaTnka pacTeHU; HU3IIME U
BBICILINE PACTEHUS.

JleMoHcTpanus

Pucynku yueGHMKa, MOKA3bIBAIOLINE OCOOCHHOCTH CTPOSHUS U )KU3HEAEATEIHbHOCTH Pa3INuHbIX
npencTaBuTeNiel HapcTBa pacteHuid. Cxembpl, OTpaXkarolllie OCHOBHBIE HAMPABJICHHS 3BOJIIOLUU
pacTUTEIbHBIX OPTaHU3MOB.

Tewma 3.2. HU3IIUE PACTEHUA (2 u)

Bomopocnu kak gpeBHeimias rTpynma pacteHuil. OOmas XapaKTepHUCTHKa BOJAOPOCIICH.
OcoOennoctu ctpoeHus tena. OTHOKIETOUHbIE U MHOTOKJIETOYHBIE BOjopocin. MHorooOpasue
BOJZIOPOCJICH: OTHEbl 3eJeHbIe BOJIOPOCHH, bypsle Bomopocin u KpacHble BOAOpOCIH.
Pacnipoctpanenre B BOAHBIX M HAa3eMHbIX OHOLIEHO3aX, SKOJIOIMYECKas pOJb BOJOPOCIEH.
[TpakTHueckoe 3HaYCHHE.

JdeMoHcTpanus

CxeMbl cTpoeHUs BOJIOPOCIIEN PAa3IMYHBIX OTIEIIOB.

JlabopaTropHble M NpaKkTHYeCKHe Pa0OThI

W3ydeHne BHEITHETO CTPOCHUS BOAOPOCTEH™.

Tema 3.3. BBICIHIME CITIOPOBBIE PACTEHUS (4 u)

[Tpoucxoxaenue u oOIas XapakTEepPUCTUKA BHICHIUX pacTeHuid. OCOOCHHOCTH OpraHU3alUH U
MHAMBUAYaJIbHOTO pa3BUTHA BhICIINX pacTeHUi. CriopoBsle pacTeHus. OO1as XxapaKTepuCcTHKa,
npoucxoxzaenue. Otaen MoxoBHIHBIE; OCOOCHHOCTH OpraHU3allMM, >KM3HEHHOTO IUKIIA.
Pacnipoctpanenue u ponb B 6uonenosax. Otaen IlmayHoBHIHBIE; OCOOCHHOCTH OpraHU3alMH,
KU3HEHHOro I1ukia. PacnpoctpaneHune u ponb B OuoneHozax. Otaen XBOIIEBUIHBIE;
OCOOEHHOCTH OpraHu3allid, >KU3HEHHOro Lukia. PacmnpocrtpaHeHwe u posib B OMOIEHO3aX.
Otnen IlanoporHukoBuaHble. [IpoucxoxaeHne U OCOOEHHOCTH OpraHM3alUU MaropPOTHHUKOB.
JKvi3HEeHHBII MK TanOPOTHUKOB. PacnpocTpaneHue u posib B OMOIIEHO3aX.

JdemMoHcTpauus

CxeMbl CTpOEHHS U )KM3HEHHBIX LUKIJIOB MXOB, XBOLIEH U IUIayHOB, pa3W4yHbIE MPEACTABUTEIN
MXOB, IUJIAyHOB M XBOIIEH, CXEMbl CTPOEHUS MANOPOTHHUKA; JAPEBHHE NANOPOTHUKOBHIHBIE,
cXeMma IMKJIa Pa3BUTHSI MAMIOPOTHHUKA, PA3JIMYHbIE IPEICTABUTENN MATIOPOTHUKOBUIHBIX.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

W3ydeHre BHEITHETO CTPOCHUS MXa™.

W3yueHne BHEIIHEr0 CTPOEHUS MMalOpOTHUKA™.

Tema 3.4. BBICHIME CEMEHHBIE PACTEHUM L.

OTHAEJI TOJIOCEMEHHBIE PACTEHUA (2 u)
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[TpoucxoxaeHne U OCOOCHHOCTH OpraHH3allMM TOJOCEMEHHBIX PACTeHHI; CTpOeHHE Tea,
JKU3HEHHBIE ()OPMBI TOJOCEMEHHBIX. MHOT0O0pa3ue, pacnpoCTPAaHECHHOCTh TOJIOCEMEHHBIX, HX
pOJIb B OMOIIEHO3aX U MPAKTUYECKOE 3HAUCHUE.
JdemoHcTpauus
CxeMbl CTPOEHHMSI TOJIOCEMEHHBIX, LMK pa3BUTUS COCHBI, pAa3jIUYHbIC IPEICTABUTEIN
rOJIOCEMEHHBIX.
JlabopaTropHble M IpakTHYeCKHEe PA0OTHI
W3ydeHue cTpoeHus: 1 MHOrooOpa3us TOJI0CEMEHHBIX pacTeHUI™.
Tewma 3.5. BBICLHUME CEMEHHBIE PACTEHHM L.
OTAEJI TIOKPBITOCEMEHHBIE (LIBETKOBBIE) PACTEHUS (6 1)
[IpoucxoxaeHne 1 0COOCHHOCTH OpPraHU3AIMH MMOKPHITOCEMEHHBIX PACTEHHM; CTpOCHUE Tela,
JKU3HEHHBbIe (QopMmbl MOKpbIToceMeHHbIX. Knaccsl OpnomonbHbie U JIBynonbHble. OCHOBHBIE
ceMelcTBa TOKPBITOCEMEHHBIX pacTeHuid (2 cemMelcTBa OJHOMOJNBHBIX M 3 CEeMEWCTBa
JIBYAOJBHBIX pacTeHuil). MHorooOpa3ue, pacnpoCTPaHEHHOCTh IIBETKOBBIX, HMX pOJb B
OMOIIEHO03aX, B JKU3HH YEJIOBEKA U €r0 X035MCTBEHHON AEATEIbHOCTH.
JdeMoHCcTpanus
Cxema cTpoeHusl IBETKOBOTO PAaCTEHUS; CTPOCHUS LIBETKA, LIUKJI PA3BUTHS IBETKOBBIX PACTCHUMN
(1BOMHOE OIUIOAOTBOPEHHUE), TMPEACTABUTEIN PA3JIMYHBIX CEMEUCTB MMOKPHITOCEMEHHBIX
pacTeHuM.

JlabopaTopHble U NpaKTHYeCKHe PadoThI
W3ydeHne CTpoeHUs TOKPHITOCEMEHHBIX PACTECHHIT™.
PacnioznaBanne Hanbosiee pacnpOCTpaHEHHBIX PACTEHHMHM CBOEM MECTHOCTH, ONpPENEICHHE HX
CUCTEMATUYECKOTO MOJIOXKEHUSI*.

Pa3nen 4. HapcTBo JKuBotHble (38 1)
Tema 4.1. OBILIIAA XAPAKTEPUCTUKA XXMBOTHBIX (1 )
JKuBOTHBIN OpraHW3M Kak IeJoCcTHas cucrteMa. KieTku, TkaHW, OpraHbl U CHCTEMBl OPTaHOB
KUBOTHBIX. Perynsius >Ku3HeAesITeNbHOCTH KUBOTHBIX; HEPBHASI M DHJIOKPUHHAS PETYIISAIUU.
Oco0eHHOCTH KU3HEACATETHbHOCTH KUBOTHBIX, OTIHYAIONIME MX OT IMPEACTABUTENCH APYTrUX
HapcTB  KMBOM  mpupoabl. (CucTemMaTHKa KUBOTHBIX; TAaKCOHOMHMYECKHE KaTErOpuu;
OJIHOKJICTOYHBIE W  MHOTOKJIETOUHBbIE  (OECIIO3BOHOYHBIE ¥  XOPJAOBBIE)  >KHBOTHBIC.
B3anMooTHOIIIEHNS )KUBOTHBIX B OMOIIEH03aX; TPO(UUECKHE YPOBHH U IIETTH TUTAHUS.
JdeMoHcTpanus
Pacnpenenenne )XMBOTHBIX U PACTEHUH 110 MJIaHeTe: Ouoreorpaduveckre 00JacTH.
JlaGopaTopHble U NpaKkTH4YeCKHe PadoThI

AHanIu3 CTPYKTYpHI pa3IMuHbIX OMOMOB CYIIM U MUPOBOI'O OK€aHa Ha CXeMax M WJUTIOCTPAIUSX.
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Tema 4.2. IIOAITAPCTBO OAHOKJIETOYHBIE (2 4)
OO6mias xapaktepuctuka mnpocrermux. KieTka OJHOKIETOUHBIX MXUBOTHBIX KaK LETOCTHBIN
OpraHW3M; OCOOCHHOCTH OpraHU3aldd KJIETOK MPOCTEHIINX, CICIHAIbHbIC OpPTaHOU/IBL.
PaznooOpa3ue mpocTelmx U Ux pojb B OMOIIEHO3aX, KU3HU YeIOBEKa U €ro XO3sIMCTBEHHOM
nesTenbHOCTH. Tun CapKOKTYyTHKOHOCIBI; MHOrooOpaszue (GopM CapKOIOBBIX U JKT'yTUKOBBIX.
Tun CnopoBHKY; CIIOPOBUKH — IApa3UThl YEJIOBEKAa U KUBOTHBIX. OCOOCHHOCTH OpraHu3aluu
npencrasuteneid. Tun Uudy3zopun. MHOTOOOpasue nHpy30puii U KX POJIh B OMOIIEHO3aX.
JdemoHcTpauus
Cxembl cTpoeHMsI ameObl, OHBIUVIEHBI 3eJeHOW U HUHQPY30pUU Ty(]elnbKH, MpeCTaBUTEIU
Pa3JIMYHBIX TPYII OJHOKJIETOYHBIX.
JlabopaTopHble M NpaKkTHYeCKHEe Pa0OThI
CtpoeHue ameObl, 9BIJICHBI 3€1eHON 1 MHPY30pUH Ty(PeTbKH.

Tema 4.3. IIOAHAPCTBO MHOI'OKJIETOYHBIE (1 u)
OO0miast xapakTepUCTUKAa MHOTOKJIETOUHBIX KHUBOTHBIX; THUIBI cUMMeTpuu. KiieTku u TkaHu
JKUBOTHBIX. [IpocTeiiime MHOTOKIIETOUHbIe— TYOKM; UX PACHpPOCTPAHEHUE U IKOJIOTHUECKOE
3HAYEHHE.
JdeMoHCcTpanus
Tumbel CHMMETPHUH Y MHOTOKJIETOYHBIX )KMBOTHBIX, MHOTOOOpa3ue ry0oK.

Tewma 4.4. TUI1 KUITHEYHOIIOJIOCTHBIE (3 u)
Oco0OeHHOCTH OpraHu3alid KUIIEYHOMOJOCTHBIX. becrmoioe © TOoJoBOEe pa3MHOXKEHHE.
MHoroo6pasre U pacnpoCTpaHEHHE KHUIIEYHOMOIOCTHBIX; TUAPOUAHBIE, CHUGDOHUIHBIE U
KOPaJUTOBBIE MOJUIIBI. PoJib B IPUPOIHBIX COOOIIECTBAX.
JleMoHCcTpan U
Cxema cTpoeHusi TUAPHI, MEAY3bl U KOJOHUHM KOPAJUIOBBIX MOJIMIOB. BHOIIEHO3 KOpamioBOro
puda. BHemiHee 1 BHyTpeHHEE CTPOSHUE KUIIIEUHOTIOIOCTHBIX.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
N3yuenune miakaTtoB U TaOJIUII, OTPAKAIOIIMX XOJT PeTeHepaIiy y THIPHI.
Tema 4.5. TUII ITNIOCKUE YEPBH (2 u)
Oco0OeHHOCTH OpraHu3aluu IUIOCKUX uepBeil. CBOOOJHOXKHBYIINE pPECHUYHBIE YEPBU.
MHuoroob6pa3ue peCHUYHBIX YepBel U UX pOJb B OmorieHo3ax. [IpucnocobneHus Kk mapasuTu3My
y IJIOCKHUX 4epBei; kiacchl Cocanbiiuk U JIenTounble yepBU. [[oHATHE O KU3HEHHOM IIMKIIE;
IIUKITBI PA3BUTHS TIEYCHOYHOTO COCAJbIINKA M ObIUbEro enHs. MHOroobpasue mioCKuX YepBeii-
Napa3uTOB; MEPbI MPO(UIAKTUKH MTAapa3UTAPHBIX 3a00JIeBaHUI.

JdemoHcTpauus
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CxeMbl CTpOEHHUS IIJIOCKHUX YepBed, BEAYIIUX CBOOOIHBIM M TApa3sUTUYECKHH 00pa3 >KU3HHU.
Paznnunrie OpeACTAaBUTCIIN PECCHUYHBIX qepBeP”I. CxeMBbl KM3HEHHBIX OUKJIOB IICYCHOYHOI'O
CocasbIIMKa U OBIYBETO ICTTHS.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

JKvi3HeHHbIE IUKIIBI TIEYEHOYHOTO COCANIBIINKA U ObIUbEro HEmHS.

Tema 4.6. TUIT KPYTJIBIE YEPBU (1 u)

OcoOeHHOCTH OpraHu3alUy KpYIJVIbIX 4YepBed (HAa MpHUMEpe YEIOBEYECKOM acKapuibl).
CBOOOHOXKMBYIIME W TMapa3uTHYECKHe Kpyrible dYepBU. Lluki pa3BUTUS dYelOBEUECKON
acKapH/ibl; Mepbl MPO(PHUIAKTUKY acCKapua03a.

JdemMoHcTpanus

Cxema CTPOCHUSA U LIUKJI PA3BUTUA YeJI0BEUECKOM aCKapubl.

Paznuynblie cBOOOIHOXKUBYIIHE U Tapa3UTHUECKUE (POPMBI KPYTIIBIX YEPBEH.

JlaGopaTopHble U NpaKkTH4YecKHe padoThl

JKM3HEHHBIN TUKII YEJIOBEUYECKON aCKapHuabl.

Tema 4.7. TUIT KOJIBYATBIE YEPBU (3 u)

Oco0OeHHOCTH OpraHu3aliyd KOJbYAThIX uepBeil (Ha MpuUMepe MHOTOLIETHHKOBOTO YepBs
HEpEeuIpl); BTOPUYHAS MOJIOCTh Tena. MHOrooOpa3ue KoJbYaThlX YEpBeil; MHOTOIIIETUHKOBBIE

N MaJIOONICTUHKOBBIC KOJIBYATBIC YEPBH, ITUABKHU. 3HayeHne KOJbYaThIX qepBeﬁ B 6I/IOIIGH03aX.
JleMoHcTpaL U

Cxema CTpO€HUs MHOTOIIETMHKOBOTO M MAaJIOIMIETMHKOBOI'O KOJIbUAThIX uepBel. Paznuunbie
npeacraBuTeny Tuna KoipbuaTeie uepBu.

JlabopaTopHble U NpaKkTHYeCKHe PadoThl

Bueinee cTpoeHne 0K AEBOTO YePBsL.

Tema 4.8. TUII MOJUIFOCKH (2 1)

OcCOOeHHOCTH ~ OpraHM3allMd  MOJUIIOCKOB; CMEIIaHHas IOJIOCTh Tena. MHorooOpasue
MOJUTIOCKOB; Kiacchl bproxonoruwe, J[BycTBOpuaThie M ['0JOBOHOTHE MOJUIFOCKH. 3HA4Y€HHE
MOJUTIOCKOB B OHOIIeHO03aX. PoJb B ’KH3HU YeI0BEKa U €ro X03sIIICTBEHHOM J1eATeIbHOCTH.
JdeMoHcTpanus

Cxema cTpoeHHS OpIOXOHOTHX, JBYCTBOPYATHIX M TOJIOBOHOTHX MOJITIOCKOB. PasnuyHbie
MIPEJICTaBUTENIN THUIIA MOJUTFOCKOB.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

Bremnee cTpoeHUE MOJIITIOCKOB.

Tema 4.9. TUIT YIEHUCTOHOI'UE (7 4)

[Ipoucxoxaenne W OCOOCHHOCTH  OpraHU3allMd  WIEHHUCTOHOTHMX.  MHoroobpasue

YJICHUCTOHOTHX; Kiacchl PakoobOpasnsie, [TaykooOpasusie, Hacekombie 1 MHuoronoxxku. Kiace
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PakooOpa3nble. OOmasi xapakTepUCTHKa Kjacca pakooOpa3HbIX Ha NPUMEpPE PEYHOro paka.
Bricime u Husmme paku. MHoOroo0pasue W 3HaueHHE pakooOpa3HbIX B OmomeHoszax. Kiace
[TaykooOpasubie. OOmasi XapakTepuCTHKa NaykooOpasHbiX. [layku, CKOpITMOHBI, KJICIIH.
MuorooGpa3ue u 3HaueHre naykooopasHbix B ouonenosax. Kimacc Hacekombie. MHOrooOpasue
HaceKoMbIX. OOIas XapakTepUCTHKa Kjacca HAaCEKOMBIX; OTPs/Ibl HACEKOMBIX C IOJIHBIM U
HEMOJIHBIM ~ TIpeBpamieHneM. MHorooOpa3ue ¥ 3HAYCHHE HACeKOMBIX B OHMOIICHO3aX.
MHOrOHOXKH.

JdemoHcTpauus

Cxema cTpoeHHs peqHOro paka. PasnnuHble npeacTaBUTENN HU3IINX M BBICHIMX PAaKOOOPA3HbIX.
Cxema CTpoeHHMsI TayKa-KpecToBHMKA. Pasnmmunble mpencraBurenu kiacca llaykooOpasHeie.
CxeMbl CTpOeHUsI HACEKOMBIX Pa3IMYHbIX OTPSIOB.

JlaGopaTopHble U NpaKkTHYecKHe padoThl

M3yueHne BHEIIHEro CTPOEHUSI U MHOT000pa3us WIEHUCTOHOTHX *.

Tema 4.10. TUIT UTJIOKOXMUE (1 )

Obwas xapaxmepucmuxa muna. Munocoobpasue uenokodicux, knaccvt Mopckue 36e30ul,
Mopckue excu, I'onomypuu. Mrozoobpasue u sxonro2uieckoe 3naienue.

JdeMoHCcTpanus

Cxemvl cmpoenus MOpPCKOU 36e30bl, MOpcKo2o exca u 2onomypuu. Cxema npuooOHHO20
ouoyenosa.

Tema 4.11. TUIT XOPZIOBBIE. IIOITUIT BECUEPEITHBIE (1 )

[TponcxosxxaeHne XOpAOBbIX; MOATUIIEI OecuepenHbIX U MO3BOHOYHBIX. OOIIas XapakTepuCcTUKa
tuna. [logrun becuepernnble: TaHIETHUK; 0COOEHHOCTH €0 OpraHU3alui U pacpoCTpaHEHUS.
JleMoHCcTpan U

Cxema cTpoeHus aHeTHuka. Cxema meramopdo3a y aciuaui.

Tema 4.12. IIOATUIT IIO3BOHOYHBIE (UEPEITHBIE).

HAZKIJIACC PBIBbI (2 u)

OO6miass xapakTepucTuka 1Mo3BoHOUHbIX. [Iponcxoxaenue prpi0. OO6mias XapakTepuUCTUKa phIO.
Knaccer XpsimeBble (akynbl u ckatbl) U KocTHble pbiObl. MHOrooOpasue KOCTHBIX pBIO:
XPALIEKOCTHBIE, KUCTETEphIe, JABOSKOABIIAIME U Jydenepble. MHOrooOpasue BHIOB U YEpPThI
MPUCTIOCOOJIEHHOCTH K Cpefie 00UTaHUs. DKOJOTHUECKOE U X031 CTBEHHOE 3HAUE€HUE PhIO.
JleMoHCcTpan U

Muoroo6pasue pb6. Cxema CTpOeHUs! KUCTENEPhIX U JTyYenephiX pbio.

JlabopaTopHble U NpakTHYecKue padoThl

Oco0EHHOCTH BHEIIHETO CTPOEHUS PBIO B CBSI3U ¢ 00pa30M KU3HU ™.

Tema 4.13. KITACC 3EMHOBO/JHBIE (2 u)
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[lepBrle 3emHOBOAHBIE. OOmIas XapaKTepUCTHKAa 3E€MHOBOJHBIX KaK TIEPBBIX HA3eMHBIX
NO03BOHOYHBIX. becXBocThIe, XBocTaTbie U Oe3Horue ampuodun; MHOroodpasue, cpena OOUTaHUS
U KOJIOTHMYECKHe 0COOCHHOCTU. CTPYKTYpHO-(PYHKIMOHAIbHAS OPTaHU3aIisl 3¢ MHOBOIHBIX Ha
pUMepe JIATYIIKUA. DKOJOrH4ecKasi pojib ¥ MHOT00Opas3ne 3eMHOBOAHbIX.

JdemoHcTpauust

Muoroo6pasue ampubdbuii. CxeMbl CTPOCHHUS KUCTETIEPHIX PHIO U 36 MHOBOIHBIX.

JlabopaTopHble U NpakTHYecKue padoTbl

Oco0eHHOCTH BHEUIHETO CTPOCHUS JISATYILKH, CBI3aHHBIE C €€ 00pa3oM >KU3HU*.

Tema 4.14. KITACC I[TPECMbBIKAIOUIUECH (2 u)

[Tpoucxoxnenue penTunui. Ob6mas XapaKTepUCTHKA IIPECMBIKAOLIUXCSI KaK
NEPBUYHOHA3EMHBIX KUBOTHBIX. CtpykTypHO-(hYHKIHOHATHHAS OpraHu3anus
MPECMBIKAIOIIUXCSI HAa TpUMepe smepulpl. Yemryidareie (3MeH, SIIEPUIBI M XaMEJIEOHbI),
KpOKOIWJIBI U yepemnaxu. Pacmpoctpanenne u mMHoOrooopaszue ¢GopM penTuiiuii; mojoKeHUe B
AKOJIOTMYECKUX cucTeMax. Boimepiiue rpymibl IpecMbIKAOIIHUXCS.

JleMoHcTpan U

MHuoroo6pasue npecMbIkaromuxcs. CXeMbl CTPOCHUS 36MHOBOHBIX U PETITUIIHA.
JlaGopaTopHble U NpaKkTH4YecKHe padoThl

CpaBHUTENBHBIN aHATIU3 CTPOSHUS CKEJIETOB Yepenaxu, sepHuilbl U 3MEU.

Tema 4.15. KITACC IITULIBI (4 u)

[TpoucxoxaeHue NTHL; NEPBONTULIBI M UX HNPENKH; HacTosume nTuusl. Kuerpyasle, miu
Jeraroue; OeckuiieBble, WM Oerarolie; MUHIBUHBI, WIK IUlaBaroiye NTuibl. OcoGeHHOoCTH
OpraHM3aly U SKosoruyeckas nud@epeHnupoBKa JIETAIOUMX NTULl (MITULBI Jeca, cTened u
MyCTbIHb, OTKPBITHIX BO3AYLIHBIX MPOCTPAHCTB, OOJOT, BOAOEMOB U mobepexwuil). OxpaHa u
IIPUBJICYEHUE NTHL, AOMAIIHME NTHULBL. PoOJIb NTHUIl B NPUPOJE, XU3HU 4YEJIOBEKA U €ro
XO3SIMCTBEHHOM €S TEIBHOCTH.

JleMoHCcTpaL U

Mmuoroo6pa3ue ntut. CXembl CTPOCHHS PENITUIINN U TITHUIL.

JlabopaTopHble U NpaKkTHYecKue padoTbl

OCO0EeHHOCTH BHEIIHETO CTPOSHHUSI IITHIL, CBA3aHHBIE C UX 00pa3oM KHU3HU™.

Tema 4.16. KITACC MJIEKOITUTAIOIIUE (4 1)

[Ipoucxoxaenne wmiekonuTarommx. llepBo3Bepu (yTkoHOC © exuaHa). Husmme 3Bepu
(cymuatsie). Hacrosiue 3Bepu (miianentapubie). CTpyKTypHO-()yHKIIHOHAIBHBIE 0OCOOEHHOCTH
OpraHu3aly MJIEKOMUTAIOMINX Ha MpUMEpe coOaku. DKOJIOTHYECKas Pojb MICKOMUTAIOMINX B
MPOIECCe Pa3BUTHUA KUBOW MPUPOJBI B KaHO30MCKON 3pe. OCHOBHBIE OTPSAbI MJIAEHTAPHBIX

miekonuTaomux: Hacekomosimabie, Pykokpbeuisie, ['pei3yHbl, 3aifiecoOpasnble, XUIIHBIC,
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Jlactonorue, Kuroobpasusie, Hemapaokoneitaeie, [lapaokonsiTHbie, [Ipumats! u ap. 3HaueHue
MJIEKONIUTAIOIIUX B INPUPOJAE M XO3ANUCTBEHHOW JEATENIBHOCTH uenoBeka. OxpaHa LEHHBIX
3Bepeld. JlomamiHue MuleKonuTarolmme (KPyNHbBIA M MEJIKUH porarelii CKOT M Jpyrue
CEJIbCKOXO035HCTBEHHbBIE )KUBOTHBIE).

JdemoHcTpauus

CxeMbl, OTpakalwIlue 3KOJOTHYeCKY0 Tu(depeHIIMPOBKY MIIEKOMUTAOMMX. MHoroobpasue
MiekonuTaromux. CxeMpl CTpPOEHUS PENTUINM U MIIEKOTIUTAOLIUX.

JlaGopaTopHble U NpaKkTH4YecKne padoThl

W3ydeHue cTpoeHHs] MICKOTUTAIOIIHNX *.

PacrioznaBaHue ;KMBOTHBIX CBOEM MECTHOCTH, OIPENIETICHUE UX CUCTEMAaTUYECKOTO MOJIOKEHUS U
3HAYCHHMS B )KU3HU YEJIOBEKa™.

Pa3nesn 5. Bupycsl (2 u)

Tema 5.1. MHOI'OOBPA3UNE, OCOBEHHOCTU CTPOEHUA

N ITPOUCXOXIEHUA BUPYCOB (2 u)

OO6mas xapakrepuctuka BupycoB. Mcropus ux otkpbiTus. CTpoeHue BUpyca Ha MpUMEpe
BUpyca Ta0auHOM Mo3aukH. B3aumopeiicTBue Bupyca U KiIeTkH. Bupycel — B030ymuTenu
omacHbIX 3aboneBaHuii yenoBeka. [Ipodunaktuka 3aboneBanust rpunmnoMm. IIpoucxoxaeHnue
BHPYCOB.

JdemoHcTpauus

Mognenu pasnuuHbIX BHUPYCHBIX dYacTHll. CXeMbl B3aUMOJEHCTBUS BUpYyCa U KIETKH IIpU
TOPU30HTAJILHOM U BEPTHKAIBHOM THMAaX nepenadyn HHpeKkuu. CxeMbl, OTpaskaroliye nporecc
Pa3BUTHS BUPYCHBIX 3a00JICBaHUM.

3akirouenue (1 u)

OCOOEeHHOCTH OpraHM3allMd M MHOrooOpasue »KHUBBIX OpraHu3mMoB. OCHOBHBIE 00JacTu
OpUMEHEeHHUs OWOJIOTMUECKUX 3HAHMM B IPaKTHKE CEIbCKOro XO34HCTBa, B psijie OTpacieit
MIPOMBINIJIEHHOCTH, IIPU OXPaHe OKPYKAOIIEN Cpe/Ibl U 3I0POBbS UETIOBEKA.

Pe3epBHOe BpeMsa— 3 4.

TEMBI TIPOEKTHOM U UCCJEJOBATEJbCKOM JEATEJBHOCTH .7 knacce

1. Meronsl oOHapyxeHust Oakrepuil. MccienoBaHue Ha OaKTepHAIbHYIO 3arps3HEHHOCTh
BO3/yXa KJIaCCHOM KOMHAThI, IOBEPXHOCTH KOU pyK. MccnenoBanue a3 pexTuBHOCTH NeHCTBUS
aHTHOAKTEPUATHLHOTO M OOBIYHOTO TYAJIETHOTO MBLA.

2. BO3MOXHOCTH U3y4eHUs OaKTepUil C MOMOIIIbIO CBETOBOTO MUKPOCKOIA.

3. BoisiBiieHHE ONTUMANBHBIX YCIOBUI BRIpAIIMBAHUS TIECHEBOTO Ipuda MyKopa Ha pa3iIUdHbIX
cyOcTparax 1 BO3MOXHOCTEH ero Npou3pacTaHusi COBMECTHO C ITEHUIIUIIIIOM.

4. Creno0HBIE U SIAOBUTHIC TPUOBI HAIIIETO Kpasi. Y CIIOBHO Che00HBIC TPHOBL.
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S5.Jlumaitnukn  Kak  OMOMHIMKATOPHI CTETMIEHHM TEXHOTCHHOTO 3arps3HCHHUS  BO3IyXa.
JInxeHoMHAMKALMSI BO3IyXa OIPENEICHHOIO paiioHa.

6. MccnenoBanue pacTeHUM B IIKOJIBHBIX M JIOMAIHUX aKBapuyMmax Ha MPUHAIIEKHOCTb K
rpymnie BoJOPOCIEH.

7. 1lBeTouHBIE YaChl U BO3MOXHOCTb UX CO3/1aHUS HA IPUIIKOJBbHOM yJacTKe.

8.0cBoeHue METOAUKH BbIpAIlIUBaHUSA OJIHOKJIETOYHBIX (undy3opwuii, ame0),
KUAIICYHOIIOJIOCTHBIX  (THMApa) B IIKOJIbHOM JnabGopatopuu. [loaroroBka u mpoBeaeHUE
O3HAKOMUTEIIBHBIX Ja00OpaTOPHBIX pabOT ¢ HUMHU A MJIAAUIMX IIKOJBHUKOB B paMKax MX
AKCKYPCUM B IIKOJIBHBIN <GKMBOW YTOJIOK».

9. HaGmronenue 3a >XKM3HENESITEIBHOCTHIO U OMMCAHHWE >KU3HEHHOTO IHKJIA YIUTKH (0a00YKH,
nayka, 36pHOBOW MOJIU U T. 11.).

10. UnpopmaimoHHO-HCCIE10BATENbCKHE TPOCKTHI:

«HaBuranus y >KMBOTHBIX»;

«Mactepa kamyIrspKay;

«[IpuHIUT MTOTEeTa Y HACEKOMBIX, ITHII ¥ HCKYCCTBEHHBIX JIETATEIIBHBIX AllapaToBy.

11. MexnpeameTHblii IpoeKT «OKMBOTHBIE — HOCUTENN OMPEAEICHHBIX YeIOBEUYECKUX KAaueCTB

B CKa3Kax M 0acHIX».

Buogorus. Yenosek. 8 kiaace (70 4, 2 4 B HEAEINIO)

Paznen 1. Mecto yejioBeKka B cMcTeMe OPraHu4eckoro Mmupa (2 )

YenoBek Kak 4acThb KUBOW NPUPOABL. MeCTO 4ermoBeka B CUCTEME OPraHU4ECKOro MUpa. UepTsl
CXOJICTBA Ye€JOBEKa M JKUBOTHBIX. CXOJACTBO M pa3ivuus 4YeJIOBEKa U 4YeJIOBEKOOOPa3HBIX
00e3bsiH. UenoBeK pa3yMHBIH.

JdeMoHcTpanus

Ckenersl 4YenoBeKa M TO3BOHOYHBIX. TaONMIIBI, CXEMbI, PUCYHKH, PAaCKpBIBAIOIIME YEPTHI
CXO/JICTBA YEJIOBEKA U KUBOTHBIX.

Pazpea 2. Ilpoucxosxkaenne yeaoBeka (2 u)

buonornueckne u couuanbHble (HaKTOPhl AHTPOIOCOIMOTeHE3a. JTambl AaHTPOINOreHe3a U
(dakTOpbI CTaHOBJICHUS YesloBeKa. Packl yenoBeka, X MPOUCXOKACHUE U €IUHCTBO.
JleMoHCcTpan U

Mopens «lIpoucxoxnenue uenoBeka». MoJenu OCTaTKOB MaTepuaibHOW TMEepBOOBITHOU
KyJIBTYpHI UeioBeka. M300paxenue npeacTaBuTeNeil pa3inyHbIX pac 4eI0BeKa.

Pasznea 3. Kparkasi ucropusi pa3BuTusi 3HaHUM

0 CTPOEHUH M (PYHKIIUAAX OpraHu3Ma JejioBeka (1 1)

31



Hayku o uyenoBeke: aHatoMmusi, (U3MONOTHs, TUTHEHA. Benukue aHaTOMbl U (PU3UOIOTH:
I'unnokpat, Knasauii I'anen, Anapeac Bezanuii.
JleMoHcTpanus
[TopTpeThl BEIMKUX yYEHBIX — aHATOMOB U (PU3UOJIOTOB.

Pa3nen 4. O61muii 0630p cTpoeHusi M PYHKIUH opranusMa yejioBeka (4 )
Knerounoe crtpoenue opraHusma. TkaHu: SNUTEIHANIBHBIE, COECIUHUTEIIBHBIE, MBIIICYHbICE,
HepBHas. OpraHbl uenoBedeckoro opranusma. Cucrembl opraHoB. B3aumocBsi3b OpraHoB u
CUCTEM OpraHOB KaK OCHOBa T'OME0CTa3a.
JdemoHcTpauus
CxeMblI CTpOEHUS CUCTEM OPraHOB YeJIOBEKA.
JlabopaTopHble U IpakTHYeCKHEe PadoThI
H3ydeHrne MUKPOCKOTIMYECKOTO CTPOCHHUSI TKAHEH.
Pacno3naBanue Ha TabJIMIIaX OPraHOB M CUCTEM OPTraHOB.

Pa3nen 5. Koopaunauus u peryasinus (10 1)
['ymopanbHast perymsiuus. JKene3sl BHyTpEHHEH ceKperuu. |'OpMOHBI U UX POJb B OOMEHHBIX
nporeccax. HepBHO-TymMopanbHast perynisius.
JdeMoHCcTpanus
CxeMbpl  CTpO€HHMS SHIOKPUHHBIX kene3. TalOnuupbl, WUIIOCTPUPYIOLINE  CTPOEHUE,
OMOJOTUYECKYI0 aKTHMBHOCTh M TOYKM NpUIIOKeHUS TopMoHOB. dotorpadum OOIBHBIX C
pa3IMYHBIMH HapyHIeHUIMH (YHKIUN SHIOKPUHHBIX jkene3. HepBHas perynsius. 3HaueHHe
HepBHOU cuctembl. lleHTpanbHass U mnepudepudeckas HEpBHbIE cHCTeMbl. BereraTuBHas u
coMaTHyecKasl 4acTH HepBHOU cucteMbl. Pedrekc; npoBeaeHne HepBHOro ummynbca. CTpoeHue
U (QYHKIUMU CHOUHHOIO MO3ra, OTAENOB TOJIOBHOTO Mo3ra. bonbline mosymapus ToJIOBHOTO
mo3ra. Kopa Oompmiux mnomymapuii. 3HaueHUE KOpBI OOJBIIMX MOJYIIApUHA M €€ CBSI3U C
IpyruMu oTaeraamu Mosra. Opranbel 4yBCTB (aHATU3ATOPHI), UX cTpoeHue u pynkuun. CTpoeHue,
GbyHKIIMKM U TUTHEeHa opraHoB 3peHus. CtpoeHue U GyHKUMU opraHoB ciyxa. [Ipexynpexaenue
HapymeHui ciayxa. Oprasbl ocsi3aHus, BKyca, 00OOHSHUS. | THEHA OpraHOB YyBCTB.
JdeMoHcTpanus
Mogenn TrolOBHOTO MO3ra, OpraHoB 4yBCTB. CxeMbl pe]iaeKTOpHBIX Ayr Oe3yCIOBHBIX
pedaekcos.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
N3yuenue roJoBHOr0O Mo3ra uejaoBeka (1o MyJssikam).
W3ydyeHne n3MEHEHUs pa3Mepa 3padka.

Pa3nen 6. Onopa u nBu:keHue (8 9)
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CKeleT 4eaoBeKa, €ro OTIENBI: OCEBOM CKEJIET, CKEJIET MHOsICOB KOHeyHocTer. OCcOOEHHOCTH
CKEJIETa YEJIOBEKA, CBSI3aHHBIE C TPYAOBOM JAESITENBHOCTbIO M HpsAMoxoxiaeHueM. CocraB u
CTpOEHHE KOCTeW: TpyOuarhlie m rybuateie KocTu. Poct kocredi.  Bo3pacTHble M3MEHEHUS B
CTpoeHUH KocTel. Tumbl coennHeHus: Kocteil. 3a6oaeBaHus ONOPHO-ABUTATEIbHON CUCTEMBI U
ux npodunaktuka. Mpimeunas cucrema. CTpoeHue u pa3BuTue Mblil. OCHOBHBIEC TPYIIIBI
MBIIIT, UX QyHKIHH. PaboTa MBI, cTaTHYecKas W JUHAMUYECKash HArpy3ku. Poyib HepBHOU
CHUCTEMBbl B peryjsilud pabdoThl MBI, YTOMJIEHHE MBIII, POJIb AKTHBHOTO OT/AbIXa B
BOCCTAHOBJICHHM AaKTUBHOCTH MBIIIEYHON TKaHU. 3HaueHUE (PU3NYECKOM KYIbTYpbl U peKuMa
TpyZda JUIsl MPaBUILHOTO (YOPMHUPOBAHUS OMOPHO-/IBUTATENIbHON CHCTEMBI.

JleMoHcTpanus

Ckerner 4denoBeka, OTAEIbHBIX KocTel. Pacnuibl kocteil. [Ipuembl oka3aHus mepBOil momoiu
[IPU MOBPEXKICHUIX (TpaBMax) ONOPHO-BUTATEIbHOM CUCTEMBI.

JlaGopaTopHble W MpaKTH4YecKHe PadoThI

W3y4eHne BHEIIHETO CTPOEHUS KOCTEH.

W3mepeHne Macchl U pocTa CBOEr0 OpraHu3Ma.

BeolsiBlieHHE BIUSIHUS CTATUYECKOM M IMHAMUYECKOW Harpy3Ky Ha YTOMJICHUE MBIIIIII.

Paznen 7. Buyrpennsisi cpeaa opranusma (3 u)

IlonsiTne «BHYTpeHHAA cpena». TkaHeBas »kuakocTb. KpoBb, €€ cOCTaB M 3HAYEHHE B
00€eCTieueHUH >KU3HEACATENIPHOCTH OpraHu3Ma. KileTouHble 3J€MEHTHI KPOBHU: SPHUTPOIUTHI,
nerkonuThl, TpombOoruTel. Ilmasma kpoBu. CBeprThiBaHue KpoBu. [pynmbl kpoBu. Jlumda.
Nmmynuter. Mubekunonnsie 3aboneBanus. [IpenynpemutenbHble npuBuBKHU. [lepenmBanue
kpoBu. JlIoHOpCTBO. 3Hauenue pabom JI. [lacmepa u U. U Meunuxosa 6 obnacmu ummynumema.

JleMoHCcTpan U

CxeMblI 1 TabIUIIBI, TOCBSIIEHHBIE COCTaBY KPOBH, TPYIINIaM KPOBH.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

N3yuenne MUKPOCKOITMYECKOTO CTPOSHUS KPOBHU.

Pa3nea 8. Tpancnopr BemectB (4 )

Cepatie, ero CTpOeHHUE U PETYIISIHS 1eATeTbHOCTU. BONBION 1 MaNbIil KpyTH KpOBOOOpAIIIEHUSI.
Jlumdoobpamienue. J[BrkeHne KpoBu 1o cocynaM. KpossHoe naBienue. 3a0oeBaHUsI OPTaHOB
KpPOBOOOpAIIEHUS], UX MPEAYIPEKICHHE.

JleMoHCcTpan U

Mopnens cepana denoBeka. TabMUIBI U CXEMBI, WILTIOCTPUPYIOIINE CTPOCHHUE KIETOK KPOBH U
OpraHOB KPOBOOOPAIIICHHUS.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

H3mepeHne KpOBSHOTO JIaBICHHUSI.
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Omnpenenenue myabca U MOACUET YKCia CepIeYHBIX COKPALICHUH.

Pa3znen 9. Abixanue (5 4)
[ToTpeOHOCTH OpraHuM3Ma 4YeloBeKa B KHUCIOpoAe Bo3ayxa. OpraHbpl JIbIXaHUS, WX CTPOCHHE.
Jpixatenbuble qrxkeHus. ['a3000MeH B nerkux, Tkausax. [lepeHoc ra3os spurpouutTamMu
Y IJ1a3MoM KpoBH. Perynsanus npixanus. ckyccTBeHHOE abixaHue. ['0710coBoi anmnapar.
JleMoHcTpanus
Mogenu roprtanu, jerkux. Cxembl, WUIIOCTPUPYIOIIUE MEXaHM3M BJOXa W BBIJIOXA, IMPHUEMbI
HCKYCCTBEHHOT'O JbIXaHHUS.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
OrnpezesieHne 4acTOThI AbIXaHUS.

Paznen 10. [IumeBapenue (5 u)
[TuTaTenpHble BElIECTBA M MUILEBbIE MPOAYKTHL. [IoTpeOHOCTh YenoBeKa B IMUIIE U MUTATEIbHBIX
BemecTBax. Buramunbl. [lumeBapenue. CrpoeHue u (QYHKIMH OPraHoOB MHUIIEBAPEHUS.
[MumeBapuTenpbHbIe JKEJIE3bl: TIEYCHb M IOJDKENIyAOYHas Keje3a. JTalbl  MPOLEecCOB
nuieBapenusi. Mccnedosanus U. I1. Ilasnosa 6 obracmu nuwesaperus.
JdeMoHCcTpanus
Monenb Topca yenoBeka. Mysbkyd BHYTPEHHUX OpraHoB.
JlabopaTopHble M NpaKkTHYeCKHEe PA0OTHI
Bo3zgeiicTBue xKenyJ0uHOTO COKa Ha OCJIKH, CIIFOHBI — Ha Kpaxmall.
Ornpeznenenre HOPM PALIMOHATIBHOTO MTUTAHUS.

Pa3nen 11. O0MeH BelecTB M Hepruu (2 4)
OO61mas xapakTepucTuKka 0OMeHa BellecTB U 3Hepruu. [lnactuueckuii u sHepreTuyeckuii oOMeH,
WX B3aUMOCBS3b. BuTamMuHsbl, ux pojs B oOMeHe BemiecTB. [ unoButaMunos. ['unepButaMmuHos.
Pasnen 12. Boigeaenue (2 v)
Koneunsie npoykTsl oOMeHa BemiecTB. Opranbl BeiaeneHus. [louku, ux crpoeHue U QyHKIUU.
O6pa3oBanre MouH. Poiib KOXKH B BEIBEJICHUU W3 OPTaHU3Ma MTPOIYKTOB 0OMEHA BEIIECTB.
JleMoHCcTpaL U
Mogenp noyex.

Pa3nen 13. Ilokpossl Teaa (3 u)
Crpoenne u (QyHKIHH KOXHU. Poilb KOXKHM B TEIUIOPETYIAIMU. 3akaiuBaHue. | MrmeHHYecKue
TpeboBaHus K ok 1€, 00yBU. 3a001€BaHUS KOKU U UX TIPEIYIPEKICHUE.
JdeMoHcTpanus
CxeMbl, WILTIOCTPUPYIOIINE CTPOSHUE KOXKHBIX TOKPOBOB YETIOBEKA, TPOU3BOHBIC KOXKH.

Pa3nen 14. PasmHoskenue u pazputue (3 9)
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Cuctema OpraHoB pa3MHOXXEHHS: CTpoeHue u rurueHa. OmiogorBopeHue. BHyTpuyTpoOHOE
pasButHe, poabl. Jlakranus. Poct u pasButue pedenka. [InanupoBanue ceMbu.

Pasnen 15. Boicuias HepBHAs 1eATEIbHOCTD (5 1)
Pediiekc — ocHoBa HepBHOU nesTenbHOCTH. Mccredosanus U.M. Ceuenosa, U. I1.11asnosa, A.
A. Yxmomckoeo, I1. K. Anoxuna. Buapl pediiekcoB. @opmbl noegaeHus. OCOOEHHOCTH BBICHIEH
HEPBHOM JESATEIBLHOCTH M TOBEeACHHUS dYesoBeka. I[lo3HaBarenbHble MpOIECChl. TOpPMOXKEHHE.
Tunsl HepBHOU cucrembl. Peub. Mbinuienne. Co3nanue. buonornueckue putmsl. CoH, €ro
3HayeHue M rurueHa. ['uruena ymcreennoro tpyzaa. [lamars. Dmouunu. OcoOEHHOCTH MCUXUKU
YeJ0BeKa.

Pa3nes 16. YestoBek u ero 310poBbe (4 u)
CoOutoieHre CaHUTAPHO-TUTUEHUISCKUX HOPM M MPaBWII 30pOBOTrO oOpa3za xkwu3nu. OkxazaHue
nepBol JOBpayeOHOM MOMOIIM TpPHU KPOBOTEUEHUH, OTPABICHHUH YrapHBIM Tra3oM, CIIaCEHUU
VTOMAIOLIEro, TpaBMax, OXOrax, OOMOpOXEHUHU. YKpEIJIEHuEe 3/I0pOBbS: JIBUraTelbHas
aKTHUBHOCTb, 3aKainBaHue. GaKkTOpbl pUCKa: CTPECCHI, TUIIOJUHAMUSI, TIepeyToMIIeHHe. Bpeanbie
MPUBBIYKH, UX BIUSHUE Ha 3[0pOBbE yesnoBeka. UenoBek u okpyxaromias cpena. Okpysxaromias
cpela Kak MCTOYHHK BermlecTB u sHepruu. Cpema oburtanus. [IpaBuia moBeneHus 4YeIoBeKa B
OKpY’Karolleu cpeze.
JlabopaTopHbie M NpaKkTHYeCKHEe PAdOThI
N3yuenne mprueMoB OCTaHOBKHU apTEpUATHLHOTO U BEHO3HOTO KPOBOTEUCHHUIA.
AHanu3 U OlleHKa BIUSHUS Ha 3/I0pOBbE YeloBeKa (haKTOPOB OKPYKAIOIICH CpeIbl.

PesepBHoe Bpemsi— 1 4.

TEMBI TIPOEKTHOM U UCCJEJOBATEJLCKOM JTESATEJIBHOCTMN. 8 kaace

1. Pa3zpaboTka W mpoOBeIEHHE COLMOJIOTHYECKOIO OIpOoca pa3HbIX TPYMHN HaceleHHUs 10
npobemMe UX OTHOIIEHHS K COOCTBEHHOMY 37I0POBBIO.

2. buopuTMBI Kak OCHOBAa palMOHAJIBHOM OpraHu3alMM NopsAaka 4enoBeka. OmpeneneHue
MHAUBUAYAJILHOTO pUTMa pabOTOCIIOCOOHOCTH.

3. CocraBienue palMOHAIBHBIX PEKUMOB JTHS JUTS JTFO/IEH pa3IMUHBIX BO3PACTHBIX TPYIIIL.

4. Ouenka coOCTBEHHOTO o00pa3a >KU3HU: MPUBBIUEK, 3JI0POBbs, CTEMEHU (PU3HUECKOU
MOJITOTOBKH, TIPABMIIBHOCTH TTHTAHWSL.

5. CocTaBieHue MUIIEBBIX PAOHOB B 3aBHCUMOCTH OT SHEPro3arpar OpraHu3Ma.

6. OmpeneneHne KOMMYECTBA MUHEPATbHBIX COJEH B CYTOYHOM pAaIlMOHE, COMOCTaBIIEHHE C
HOpMAaTHBaMHU.

7. Omnpenernenue coJep)kKaHUsI OCHOBHBIX BUTAMHUHOB B CYTOYHOM DPAalMOHE, COMOCTABICHUE C

HOpMaTHBaMH.
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8. OmpeneneHre UHANBUAYAIBHOTO CPEIHECYTOYHOTO OTPEOIeHUS OEJIKOB, KUPOB, YIIIEBOJOB
(B TOM 4mCII€ MO MPUEMaM UK ), COITOCTABIEHUE C HOPMaTHUBaMH.

9. DKOJOTrMYeCKH TpaMOTHBIM MOTPEOUTENb TOBAPOB: YIAKOBKU, IITPUXKOMABI, HHICKCHI
MUIIEBBIX 100aBOK, STUKETKU Ha OAEKIE U JIp.

10. Koxa: TUIIMPOBAHUEC, YXO, BO3PACTHLIC U3MCHCHUA, 3&60J’IeBaHI/I${; YIYy4YmI€HUEC COCTOAHUA.

Buosorus. O6mme 3akonomepHoctTu. 9 kiace (70 4, 2 4 B HE/1€IIO0)

BBenenue (3 4)

MecTo Kypca B cHCTEME €CTECTBEHHO-HAYYHBIX AUCIUIUIMH, a TAK)KE B OMOJIOTHYECKUX HAYKaX.
Llenmn w 3amaum Kypca. 3Ha4eHHWE NpeAMETa JJs TOHUMAHWS E€JIWHCTBA BCETO XHBOTO M
B3aMMO3aBHCHMOCTH BceX 4dacTeil Owocdepsl 3eminu. YpOBHH OpraHU3alMd  SKU3HU:
MOJICKYJISIPHO-TEHETUYEeCKUH,  KJIETOYHBIN,  TKAHEBBIH,  OpraHHBIA,  OpPraHM3MEHHBIN,
HOMYJIALIMOHHO-BUIOBOH, OHOTEOLEHOTHYECKUH W OuocepHbli. EQMHCTBO XHMMHUYECKOTO
COCTaBa XKMBOW MaTepUH; OCHOBHBIC I'PYIIIBI XHMUYECKHUX 3JIE€MEHTOB M MOJEKYJ, 00pa3yromue
XKHUBOE BemecTBo Onochepsl. Kierounoe crpoeHrne opranu3mMoB, Hacessromux 3emno. OOMeH
BEIIECTB W  caMoperyisuus B Ouomormyeckux cucremax. CaMOBOCIpOU3BEICHUE;
HACJEICTBEHHOCTh M H3MEHUYMBOCTh KaK OCHOBA CYIIECTBOBAaHHS >KMBOW Marepuu. PocT u
pasButHe. PazmpaxxumocTh; (QOpMBI H30MpATENbHON peakiy OpraHUu3MOB Ha BHEIIHHUE
BO3CUCTBUS. PUTMHYHOCTH TPOILIECCOB JKU3HENEATEIPHOCTH; OMOJOTHYECKHE PHTMBI W HX
3HayeHue. JIMCKPEeTHOCTh »KHMBOTO BEIIECTBA M B3aUMOOTHOIIEHUS YacTHM M LEJIOro B
O6uocucremMax. OHEPro3aBUCUMOCTh JKHUBBIX OPraHU3MOB; (OPMBI TMOTPEOJICHHUS SHEPIHH.
[lapcTBa XMBOW TPUPOABI; KpaTKas XapaKTEPUCTUKA €CTECTBEHHON CHCTEMBI KIaCCHU(pUKAIIH
JKUBBIX OpraHu3MoB. BuioBoe paznooOpaszue.

JeMoHcTpanus

CxeMmbl, OTpaXkarolie CTPYKTYPhI LIAPCTB KHUBON MPUPOJIBI.

Pa3nea 1. CtpykTypHasi opranu3zanus »KuBbIX opraiusmMos (10 u)

Tema 1.1. XUMHWYECKAA OPTAHU3ALIMA KIIETKU (2 )

DJeMeHTHBIN COCTaB KJIETKU. PacpocTpaHeHHOCTh 3JIEMEHTOB, UX BKJIAJ] B 00pa30BaHHUE KUBOU
MaTepuu M OOBEKTOB HEXHMBOM MPHUPOJbl. MaKpoi’IeMeHThl, MUKpPO3JIEMEHThl; MX BKIaJ B
o0pa3oBaHNe HEOPraHMYECKMX W OPraHMYECKHX MOJIEKYJ KHBOTO BemiecTBa. Heopranmdeckne
MOJIEKYJIbl JKUBOTO BemiecTBa. Boja; ee XxuMudeckne cBOWCTBA W Onosormdeckas poib. Commn
HEOPraHMYECKUX KHCIOT, MX BKJaJ B OOECIeYeHHE MPOIECCOB IKU3HEACATENbHOCTH U
nojjiep)kaHue romeocrasa. Poib  KaTHOHOB W AHHMOHOB B OOECIIEYEHHUH MPOIECCOB
KU3HeAeATeIbHOCTH. OCMOC 1 OCMOTHYECKOE JaBJICHHE; OCMOTHYECKOE TOCTYIIICHUE MOJIEKYI

B KieTKy. Opranuueckue MoJeKylsbl. buomornyeckue momumepbl — O€IKU; UX CTPYKTypHas
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opranu3zanus. OyHKINUN OENKOBBIX MOJEKYJ. YTJIEBOJbI, UX CTPOCHHE U OUOJIOrMYecKas poJb.
JKupel — OCHOBHOH CTPYKTYpPHBIH KOMIIOHEHT KJIETOYHBIX MEMOpaH M HCTOYHHK SHEPTHUU.
JHK— wMonekynbel HacimencrBeHHoctd. Penymmkanus JHK, nepemada HacnencTBEHHOM
uH(popMaluu U3 NoKoJieHus: B nokojeHue. [lepenaya HacinencTBeHHON HHPOpPMAIMK U3 siipa B
nutornasMy; Tpanckpunuus. PHK, ee crpykrypa u ¢ynkuuu. HubopmanuoHHsle,
TpaHncnopTHsle, pubocomanbpubie PHK.

JdemMoHcTpauus

OObeMHbIE MOJIENM CTPYKTYPHOW OpraHu3aluyd OWOJIOTUYECKUX TOJMMEpPOB — OEIKOB U
HYKJIEMHOBBIX KUCJIOT, UX CPABHEHHE C MOJEJISIMU UCKYCCTBEHHBIX MOJIMMEPOB (HaIIpUMep,
MTOJIMBUHUJIXJIOPUJIOM).

Tema 1.2. OBMEH BEIIECTB U [TIPEOBPA3OBAHUWE SHEPI'MU B KJIETKE (3 u)

OOMeH BelecTB U IMpeoOpa3oBaHUE IHEPTHH B KJIETKe. TPaHCIOPT BEUIECTB uepe3 KICTOYHYIO
MeMOpany. [IuHo- u ¢aronuTo3. BHYTpHKIETOYHOE MUIEBApEHUE W HAKOIUIEHUE SHEPTUu;
paclierneHe roKo3bl. bBuocuHTe3 6EIKOB, )KUPOB U YIIIEBOJOB B KIETKE.

Tema 1.3. CTPOEHUE U ®YHKIMU KJIETOK (5 1)

[Ipokapuornueckue kieTku: ¢opma u paMmepbl. Lurormmasma OGakTepHanbHON KIETKU.
Opranuzanus  merabonmu3ma y  mOpokapuor.  ['eHernueckuid — ammapar — OakTepuid.
CnopooOpazoBanue. Pazmuoxxkerue. MecTo u posib IpOKapuoT B OMOIIEHO3aX. JyKapruOoTHUIeCKast
kierka. [luTommasma sykapuoTudeckoil kieTku. OpraHeuibl IUTOIJIa3MbI, UX CTPYKTypa W
¢byukun. [{urockener. BkimtoueHuss U ux poib B Merabonusme kieTok. Kierounoe siapo —
LUEHTP YIPAaBICHUS >KU3HEAEATEIbHOCThIO KIETKU. CTPYKTYypbl KJIETOYHOrO siapa: siaepHas
000J109Ka, XpPOMAaTUH (T€TEPOXPOMATHH), SAPHIIKO. OCOOEHHOCTH CTPOCHHUS PACTHUTEIbHON
kierkd. [enenne kmerok. Krnetkm B MHOrokieroyHoM opranusme. Ilondarue o
muddepeHIPOBKE KIETOK MHOTOKIIETOYHOTO OpraHu3Ma. MUTOTHYECKHH IUKIT: nHTep(dasa,
penymmukanus JIHK; mMuto3, ¢daszbl MEUTOTHYECKOTO AENEHUs M MpeoOpa3oOBaHUS XPOMOCOM.
buonoruueckuif cmpica U 3HaYeHHEe MHTO3a (Oecrosoe pa3MHOXKEHHE, POCT, BOCIOJHEHHUE
KJIETOYHBIX TOTEPh B (PU3MOJIOTHYECKUX M TATOJOTUYECKHMX YCIOBHAX). Kierounas teopus
CTPOEHHUSI OPTaHU3MOB.

JdeMoHcTpanus

[IpuHIIMTIMATBEHBIE CXEMBI YCTPOWCTBA CBETOBOTO M DJEKTPOHHOTO MHKPOCKOIMOB. CXEMBI,
WUTFOCTPHUPYIONTHUE METO/Abl MpenapaTuBHON OHOXMMUU W WUMMYHOJOTHH. MOJEnu KIETKH.
CxeMbl CTpOEHHUsI OPTaHOMJOB PACTUTENHLHOM M JKMBOTHOW KJIETOK. MUKpompenaparbl KJIETOK
pacTeHUl, KUBOTHBIX U OJHOKJICTOYHBIX TprOOB. DUTYyphl MUTOTHYECKOTO JEICHHS B KIETKaX
KOpEIKa JIyKa MOJ MUKPOCKOIIOM M Ha cxeme. Marepuainbl, pacckasbiBaroniye o ouorpadusax

YUYC€HBIX, BHCCHINX BKJIaa B pa3BUTHUC KJICTOYHOM TCOpHH.
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JlaGopaTopHble H MpaKkTHYecKne padoThl

N3yueHne KIeTok OaKTepHii, paCTeHUH M )KUBOTHBIX HAa TOTOBBIX MHUKpOIIpenaparax*.

Pa3nea 2. PazMHoOXkeHHe M1 MHAUBHYAJIbHOE Pa3BUTHE OPraHU3MOB (5 9)

Tema 2.1. PASMHOXEHUWE OPTTAHU3MOB (2 u)

CymHocTe M (OpMBI Pa3MHOKEHHS OpraHu3MoB. becrnosoe pa3MHOXXEHHE pacTeHHH u
XKHUBOTHBIX. [ToJI0BOE pa3MHOXKeHHE )KUBOTHBIX U paCTeHU; 00pa30BaHKE MOJIOBBIX KIETOK,
OCEMEHEHUE M OIUIOAOTBOpEHUE. buonormyeckoe 3HadeHHE II0JIOBOTO Pa3MHOMKEHUS.
['amerorenes. Ilepuoabl 0Opa3oBaHUs IOJIOBBIX KJIETOK: Pa3MHOXEHHE, POCT, CO3pEBaHUE
(Meiio3) u (opMuUpOBaHHME IOJOBBIX KIETOK. OCOOEHHOCTH CIepMaToreHe3a M OBOIEHe3a.
Or1010TBOpPEHHE.

JleMoHcTpanus

[Tnakatel, WUTIOCTPUPYIOLIME CHOCOOBI BEreTaTMBHOTO Pa3MHOXKEHUS IUIOJOBBIX JE€PEBHEB U
OBOIIHBIX KyJIbTyp. Mukponpemnaparsl siinekinerok. dororpaduu, orpaxkarolmue pasHooOpaszue
MIOTOMCTBA Y OJTHOM Mapbl poAUTENEH.

Tema 2.2. UHAUBUAY AJIbBHOE PA3BUTUE OPI'TAHU3MOB (OHTOI'EHE3) (3 u)
OMOpuoOHaNbHbIM Nepuos pa3Butusi. OCHOBHbBIE 3aKOHOMEPHOCTH JApoOiieHHs; oOpa3oBaHue
OJTHOCJIOMHOIO 3apojpllla — OslacTynbl. lacTpymnsius; 3aKOHOMEPHOCTH 00pa3oBaHUs
JBYCIIOWHOIO  3apojpllla—  TracTpyisl. llepBuuHBIi  OpraHoreHe3 W  JaJbHEWIIas
muddepeHIIMpOBKa TKaHEW, OpraHoB M cucTeM. I[locTaMOpHOHANBHBI NEPUOA Pa3BUTHSL.
®opMbl TOCTAMOPUOHATIBHOTO NepHoAa pa3BuTHs. Hempsimoe pa3BuTHE; MOJHBIA U HEMOJIHBIN
metamop¢o3. buonoruueckuii cmbicn pa3ButHs ¢ Metamopdozom. IIpsmoe passutue. Poct
OIIPEIETICHHBIN 1 HEOIIPEACIICHHBIN.

JleMoHCcTpan U

Tabnuipl, WUTIOCTPUPYIOLIUE Mpolecc MeTamopdo3a y OecrO3BOHOYHBIX (PKECTKOKPBUIBIX
YelIyH4aTOKPhUIBIX HACEKOMBIX) M TO3BOHOYHBIX (aMpHUOUii).

Pa3nen 3. HaciencTBeHHOCTh U M3MEHYMBOCTH OPraHu3mMoB (20 u)

Tema 3.1. SBAKOHOMEPHOCTU HACJIEJOBAHUMA ITPU3HAKOB (10 u)

OtkpeiTie I'. MeHaenemM 3aKOHOMEPHOCTEH HacleloBaHMs IMPHU3HAKOB. [ MOpHaoIornyeckuit
METOJ HW3YYEHHUS HAaCJIeJCTBEHHOCTH. MOHOTMOpUIHOE M TOJUTHOPUIHOE CKpElUBaHHE.
3akonsl Mennens. He3zaBucumoe M CIENIIEHHOE HACIEIOBAHHWE. ['€HETUYECKOE OIpeIeeHue
nosia. ['eHoTHIT KaK 11eTI0cTHAs cucTeMa. B3aumoielicTBue reHoB B OIpeieJICHUH TPU3HAKOB.
JdeMoHcTpanus

Kaptel xpomocom uenoBeka. PonociaoBHbIE BBIJAIOUIMXCA IPEACTABUTENEH KYIbTYpBI.
XpOMOCOMHBIE aHOMAJIMU YEJI0BEKA U UX (EHOTUINYECKHE IPOSBICHUS.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
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Pemenne reHeTM4ECKUX 3a1a4 U COCTABIEHUE POJIOCIOBHBIX.

Tema 3.2. BAKOHOMEPHOCTHU UBMEHYNUBOCTH (6 u)

OcHoBHBIE (HOPMBI H3MEHYMBOCTH. [ '€HOTHUIIMYECKass W3MEHYMBOCTb. Mytanmuu. 3HadyeHUe
MyTalMid JUIsi TPAaKTHKU  CEIIbCKOro Xo3siicTBa W OuorexHonoruu. KomOuHaTHBHas
M3MEHYUBOCTh. DBOJIIOLIMOHHOE 3Ha4Y€HHE KOMOMHATHBHOW WM3MEHUYUBOCTH. (DEeHOTHUIIHYECKas,
Wi MOIU(HUKAIMOHHAs, W3MEHYMBOCTb. PONb YCIOBHI BHEWIHEW cpeasl B Pa3sBUTHH U
IIPOSIBJIEHUH NIPU3HAKOB U CBOMCTB.

JdemoHcTpauus

[Tpumepsl MOAMPHUKATMOHHON N3MEHYUBOCTH.

JlabopaTropHble M NpaKkTHYeCKHEe PadOThI

[TocTpoenue BapualMOHHON KPUBOW (pa3Mepbl JIMCTHEB PACTEHUM, AHTPOIIOMETPUUYECKUE
JAaHHBIC YYaIIUXCH).

Tema 3.3. CEJIEKLIVIS PACTEHM, )KUBOTHBIX 1 MUKPOOPI" AHU3MOB (4 u)
LleHTpbl MPOUCXOXKACHUS M MHOrooOpasusi KylbTYpHbIX pacreHuil. Coprt, mopoja, IITaMM.
Metonpl ceneKkUMM pacTeHMM M JKUBOTHBIX. JIOCTH)KEHHMS U OCHOBHBIE HAaIpaBJICHUS
COBPEMEHHON CEJIEKIMU. 3HAY€HUE CEJNEeKUUU Uil Pa3BUTUS  CEIbCKOXO35HCTBEHHOIO
MIPOU3BOJICTBA, METUIIUHCKOM, MUKPOOUOIOTMYECKOM U IPYTUX OTpaciieil MPOMBIIUIEHHOCTH.
JleMoHCcTpan U

CpaBHUTENBHBIN aHaIM3 MOPOJ JOMALIHUX >KMBOTHBIX, COPTOB KYJbTYPHBIX PAacTEHUH U HX
JUKHAX mnpenko. Kosuteknuu u mpemapaTsl COPTOB KyJIbTYPHBIX PAcTEHUMN, OTJIMYAOIIMXCS
HauOOJIbIIEeH TJI0IOBUTOCTBIO.

Pa3nea 4. IBosonus xuBoro mupa Ha 3emJe (19 u)

Tema 4.1. PA3BUTUE BUOJIOT'MU B JIOJJAPBUHOBCKUIA ITEPUO]T (2 u)

Pa3zButne Ouonoruum B J0AApBUHOBCKUN mepuoia. ['ocnoAacTBO B Hayke MNpencTaBlieHHH 00
«W3HAYaIBbHOU 11€1ec000pa3HOCTH» U HEM3MEHHOCTH >kKUBOHM mpupoabl. Padorer K. Jlunues no
CHCTEMaTUKE PAaCTEHUI M JKMBOTHBIX. DBOMoIMOHHasA Teopusd K. b. Jlamapka.

JleMoHCcTpaL U

Buorpadun yueHbx, BHECHIMX BKJIA/ B pa3BUTHE IBOIIOIHOHHBIX UaeH. )KU3Hb U 1eaTenbHOCTD
K. b. Jlamapxka.

Tema 4.2. TEOPUA Y. JAPBHMHA O TIIPOUCXOXIAEHMM BUJAOB IIYTEM
ECTECTBEHHOI'O OTBOPA (5 u)

[Ipeanoceiiku BO3HUKHOBeHMs yueHus Y. JlapBHHA: AOCTHXKEHHMS B OOJACTH €CTECTBEHHBIX
HayK, SKCeTUIIMOHHBII MaTepuan Y. Jlapsuna. Yuenue Y. JlapBuHa 00 HCKyCCTBEHHOM OTOODE.

VYuenue Y. JlapBuHa 0 ecTeCTBEHHOM 0TOOpe. Bua— simeMeHTapHas SBOJIONMOHHAS SAMHUIIA.
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BceoOmas uHaMBHIyanbHas K3MEHYMBOCTh M M30BITOYHAS YHCIEHHOCTh MOTOMCTBa. bopbOa 3a
CYIIECTBOBAaHHE U €CTECTBEHHBINH 0TOOP.

JdemMoHcTpauus

buorpadus Y. Jlapsuna. MapiipyT U KOHKpeTHbIe Haxoaku Y. /[apBruHa Bo BpeMsl TyTeIIeCTBHS
Ha Kopabiie «burib.

Tema 4.3. COBPEMEHHBIE TTPEJICTABJIEHU S Ob 5BOJIFOLIUN.

MUKPOS3BOJIIOOUA 1 MAKPOSBOJIFOLIMA (5 1)

Bun kak reHeTHYeCKH WM30JIMPOBAHHAs CHUCTEMa; PENpPOIYKTHBHAS M3OJSAIMS U €€ MEXaHHU3MBL.
[TomynsioHHasE CTPYKTypa BHJAA; DJKOJOTMYECKHE U T'€HETUYECKUE XapaKTEPUCTHKHU
nonymsiuuid. [lonmynmauus— 3nemMeHTapHas SBOJIONHMOHHAS enuHuna. I[lyTu u  ckopocTh
BUA000pa3oBaHus; reorpaduyeckoe M IKOJOTHYECKOe  BHAoOOpa3oBaHue. [laBHBIC
HAIpPAaBIIEHUSI SBOJIIOIMOHHOTO Tporecca. ApoMopdo3, uanoaaantanus, oomias AereHeparus.
OcHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLUU: JUBEPreHIUs, KOHBEPreHIMs, napamienu3m. [Ipapuna
ABOJIIOIMH TPYII OPraHU3MOB. Pe3ynbTaThl 3BONIONMU: MHOTO0OOpasve BHJIIOB, OpraHHYECKast
11€J1€C000Pa3HOCTh, IOCTENIEHHOE YCI0KHEHNE OPraHU3aliH.

JdeMoHCcTpanus

CxeMbl, MIUTIOCTPUPYIOLIUE Mpolecc reorpaduyeckoro BuaoodpazoBanus. JKuBbie pacTeHUS U
JKUBOTHBIE, TepOapUU W KOJUICKIIWH, TOKA3bIBAIOIINE WHIWBHIYaTbHYI0 H3MEHYHBOCTh U
pa3HooOpa3ue COPTOB KYJAbTYPHBIX PACTEHUH W TOPOJ JAOMAIIHHX >KUBOTHBIX, a TaKXKe
pe3ynbTaThl  MPHUCIOCOOIEHHOCTH OpPraHM3MOB K cpelde OOWTaHHS U Pe3yiabTaThl
BUJ000pazoBanus. [IpuMepbl TOMOJOTHMYHBIX M aQHAJIOTMYHBIX OPraHOB, MX CTPOCHHS U
MPOUCXOXKICHHUSI B OHTOreHe3e. CxeMbl COOTHOIICHHS MyTeW MPOrpPEeCCUBHON OMOIOTHYECKOU
HBONIIOIMK. Marepuanbl, XapaKTepU3YIOIIHUE TNPEICTaBUTENIed JKUBOTHBIX W PACTEHUH,
BHECEHHBIX B KpacHyI0 KHUTY U HaXOMSIIUXCS MO OXPaHOU rocyaapcTBa.

JlabopaTopHble U NpaKkTHYecKue padoTbl

N3ydeHne npucrnocoO0IeHHOCTH OPraHu3MOB K Cpejie OOUTaHUs .

N3yuenne M3MEHYMBOCTH, KPUTEPHUEB BHUIA, PE3yJIbTaTOB HCKYCCTBEHHOTO OTOOpa Ha COpTax
KYJIBTYPHBIX PaCTCHUI™.

Tema 4.4. ITPUCITOCOBJIEHHOCTH OPT"TAHM3MOB K YCJIIOBUSAM

BHEIIHEN CPEJIbI KAK PE3YJIBTAT DBOJIIOLINU (2 )

buonornuecknii mporpecc u Oumosiormueckuii perpecc. llpucmocoOuTenbHbIE OCOOCHHOCTH
ctpoeHus. [lokpoBUTENbCTBEHHASI OKpacka MOKPOBOB Tella: CKPBIBAIOIIAs OKpacka (0THOTOHHAS,
IBYTOHOBAsl, pacwICHAIOMAas ©  JAp.); I[perocTeperampimas  OoKpacka.  MHUMHKpUSL.
[IpucnocoOuTenpHOE TIOBEACHHE JKMBOTHBIX. 3abota o motoMcTBe. Dusnonoruveckue

aganTarui. OTHOCHTEIBHOCTh TPUCTIOCOOJICHHOCTH.
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JdemoHcTpauus
Nnmroctpanuu, 1eMOHCTPUPYIOIIUE CTPOEHUE TENIA )KMBOTHBIX U PACTUTENBHBIX OPraHU3MOB,
o0ecreurBaroIie BbDKMBAHME B THUIUYHBIX JUISI HUX YCIOBUAX cyllecTBOBaHus. [Ipumepst
Pa3IMYHBIX BUJIOB TOKPOBUTEIBCTBEHHON OKPACKHU Y dKUBOTHBIX.
JlaGopaTopHble U NpaKkTH4YecKne padoThl
OO0cyxeHre Ha MOJEIIAX POJIM IPUCIIOCOOUTENBHOIO IOBEIEHUS KUBOTHBIX.

Tema 4.5. BOBHUKHOBEHHUE XXN3HU HA 3EMIIE (2 1)
Opranvyeckuii MUp Kak pe3yJibTaT 3BOJIIONUU. BO3HUKHOBEHHE M pa3BUTHUE JKU3HU Ha 3eMIe.
XuMu4eckui, npenouosoruueckuii (teopus akamemuka A. M. OnapunHa), OMOOTHMYECKUU H
COLIMAJIBHBINM JTalbl Pa3BUTHUSA KMBOW Marepuu. DUIOrE€HETUYECKUE CBS3M B JKUBOW IPUPOJE;
€CTECTBCHHAS KJIACCU(UKAIINS KUBBIX OPTAHU3MOB.
JdeMoHCcTpanus
CxeMbl BO3HUKHOBEHHSI OJHOKJIETOYHBIX 3YKAPUOT, MHOT'OKJIETOYHBIX OPIaHM3MOB, Pa3BUTHUS
LAPCTB PACTEHUN U )KUBOTHBIX.

Tema 4.6. PA3BBUTHUE XXM3HU HA 3EMIJIE (3 u)
Pa3Butue xu3HM Ha 3emile B apXEUCKyI0 M MPOTEPO30UCKYIO 3pbl. [lepBble ciienbl )KU3HU Ha
3emuie. [TosiBeHrEe BceX COBPEMEHHBIX THIIOB 0E€CIIO3BOHOYHBIX KUBOTHBIX. [IlepBbie XOp0BbIE.
PazButue BomHBIX pactenuil. PazButue xu3Hu Ha 3emiie B maneo3oickyio 3py. [losBienue u
ABOJIIOIMUS CYXOIYTHBIX pacTeHHil. [lamopoTHHKH, CEMEHHBIE MarnoOpPOTHUKH, T'OJOCEMEHHbBIE
pacteHus. Bo3HUKHOBEHHE TO3BOHOYHBIX: PHIOBI, 36MHOBOJHBIE, TpecMbIKatoluecs. Pazpurue
JKU3HM Ha 3emile B ME3030MCKYyH0 U KalHO30HCKyr 5pbl. llosiBleHne u pacnpocTpaHeHHe
MOKPBITOCEMEHHBIX pacTeHUd. Bo3HMKHOBEHHME NOTUIl W MIeKonuTawmmx. I[losBneHue u
pasButue npuMmaroB. [IpoucxoxaeHue uyenoBeka. MecTo 4elloBeKa B KMBOM IPHUPOJE.
Cucrematuueckoe mnonoxeHue Buga Homo sapiens B cucteme *KHUBOTHOrO mupa. [IpusHaku u
CBOMCTBA YEJIOBEKA, MO3BOJIIOIIME OTHECTH €ro K Pa3jMYHBIM CUCTEMATHYECKHM TpyIIamM
napcTBa KUBOTHBIX. CTaauy 3BOJIIOLMM YEJIOBEKA: JPEBHEUIINN YEIOBEK, JPEBHHUM YEJOBEK,
nepBbie coBpeMeHHbIe toau. CBOICTBA YelloBeKa Kak Ouosiormueckoro Buaa. [lomymnsimonHas
CTpykTypa Buaa Homo sapiens; uyenoBedecKue pachl; pacooOpa3oBaHUE; EIHMHCTBO
MPOUCXOKICHUS pac. AHTHHAYYHas CYUIHOCTb pacu3ma.
JleMoHCcTpaL U
Penponykuuu xkaptus 3. bBypuana, otpaxaroumx ¢gayHy u (Gaopy pa3inyHbIX 3p U HEpUOJIOB.
Cxembl pa3BUTHSI LIAPCTB KUBOU MPUPOIbl. OKaMEHEI0CTH, OTIIEYaTKU PACTEHUH B APEBHUX
nopoaax. MoJenu CKeJIeTOB YeJIOBEKA U MO3BOHOYHBIX JKUBOTHBIX.

Pa3nen 5. BzaumooTHomeHusi opranu3ma u cpeabl. OCHOBBI IK0JIOTHH (5 )

Tema 5.1. BUOC®EPA, EE CTPYKTYPA U ®YHKIINU (3 u)
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buocepa — xuBas oGonouka mianeTrel. CTpykTypa Omocdepsl. KommoHeHTs Omocdepsr:
JKHBOE BEILIECTBO, BUIOBOW COCTaB, pa3HOOOpa3ue U BKJIa B Onomaccy. bHokocHoe 1 KocHoOe
BemectBo Omocdepnr (B. M. Bepnanckwmii). KpyroBopor Bemects B mpupojne. EcTecTBeHHBIE
co00111ecTBa )KUBBIX OPraHu3MoB. bruoreoneHo3sl. KoMnoHeHThl 6MOreo1eH030B: MPOAYIEHTHI,
KOHCYMEHTBI, peIyLeHThl. bHoIeHO3bl: BUAOBOE pa3zHOOOpa3ue, IUIOTHOCTh MOMYJISIUH,
O6uomacca. Abuoruyeckue akropsl cpensl. Poib Temmeparypbl, OCBEIIEHHOCTH, BIQXKHOCTU U
Opyrux (akToOpoB B IKHM3HEIEATEIBHOCTH cooOmiecTB. VHTEHCHBHOCTh neicTBUs (pakTopa
cpensl;  orpaHuuMBarommii  Qaxktop. B3aumoneiicTBue  (GakTOpoB  Cpedbl,  IPEIEIIbI
BBIHOCIMBOCTU. buornueckue ¢akropbl cpenpl. Llenmn u cetn nuTaHusa. DKOJIOTHYECKUE
nUpaMUIbl: 4yuces, Ouomaccel, 3Heprud. CMeHa OuoreHo30B. [IpuunHbl cMEHBI OHUOIIEHO30B;
¢dopMupoBaHue HOBBIX cooOuiecTB. @OpMbl B3aUMOOTHOLIEHUN MEXAy OpraHM3MaMH.
[To3uTHBHBIE  OTHOIIEHUS — CHUMOMO3: MYTyallu3M, KOOIEpalus, KOMMEHCAIU3M.
AHTHOMOTHYECKHE OTHOUICHHS: XHUIIHUYECTBO, Mapa3sUTH3M, KOHKypeHuwus. HelTpanbHbie
OTHOUIEHUSI— HEUTPAIIU3M.

JleMoHcTpan U

CxeMbl, WIUTIOCTPUPYIONIME CTPYKTYpY Ouocdepbl U XapaKTepU3ywIlUe €€ OTICNIbHbBIE
COCTaBHbIEC YacTH. TabIuUIbl BUIOBOTO COCTaBa U Pa3HOOOPA3Hs KUBBIX OPraHU3MOB OUOChEPHI.
CxeMbl KpyroBopoTa BelIeCTB B Ipupoze. KapTbl, oTpakaroliue reoJOTHYECKYI0 HCTOPHIO
MaTepUKOB, PACIPOCTPAHEHHOCTh OCHOBHBIX OMOMOB cymd. JnapuiabMbl U KUHODUIBMBI
«buochepa». Ilpumepsl cuMOHMO3a MEXAYy MPEACTABUTENSAMU pa3IMYHBIX IAPCTB KHUBOH
IIPUPOJIBIL.

JlabopaTopHble U NpaKkTHYeCKHe PadoThl

CocraBieHne cxeM Iepeiady BeIecTB U 3HepTruu (1iernei nuraHus)™.

W3ydyeHne M ONHCAaHUE DKOCUCTEMBI CBOEM MECTHOCTH, BBISIBICHHE THIIOB B3aUMOJECHCTBUSA
pa3HbIX BUJIOB B JAHHOM KOCHUCTEME™.

Tema 5.2. BUOCDEPA U YEJIOBEK (2 u)

[IpuponHbie pecypchl M HMX HCIOJIb30BaHUWE. AHTpONOreHHble (DAKTOpbl BO3JAEHCTBUS Ha
OMOIIeHO3bI (POJIb YeIOBEKa B MPUPOJIE); TOCIEICTBHS X03IHCTBEHHOM 1EATEIHOCTH YeJI0BEKa.
[Tpo6aembl paroHaIEHOTO MPUPOAONOIB30BAHUS, OXPAHbl MPUPO/IBI: 3alIUTa OT 3arps3HEHHI,
COXpaHEHHE OHTAJIOHOB M MAaMSTHHUKOB MPHUPOJbI, oOOecredeHre MPUPOAHBIMU pecypcamMmu
HaCeJIeHUs TUTAHETHI.

JdeMoHcTpanus

KapTs! 3a11oBeAHBIX TEPPUTOPUI HAIIEH CTPAHBI.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

AHanun3 1 OLieHKA TOCJIEACTBUN AEITEIHLHOCTH YEJIOBEKA B DKOCUCTEMAX *.
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Pe3zepBHOe Bpemsi— 8 u
TEMBI ITIPOEKTHOM W MCCJEJIOBATEJBCKON JAEATEJIbHOCTH. 9xnace
1. DKOJIIOTHYECKH OTIacHBIC BEIIECTBA U (PaKTOPHI B OBITY.
2. OmpenenieHne HUTPATOB B MPOTYKTaX MUTAHHUSL.

3. OHeHKa COMaJIbHO-3KOJIOT'MYCCKUX YCJ'IOBI/Iﬁ KOHKPETHOI'O XHUJIOI'0 ITIOMCIICHU.

4. Ocob0 oxpaHseMble TEPPUTOPUH PErHoHa: IeNu pPaboThl, JOCTIKEHHUS, NEPCICKTUBBI

pa3BUTHSL.

5. (DI/ITOI/IHI[I/IKaHI/IOHHBIe MCTOABI W HX POJIb B OHNPEACICHHUHU OSKOJIOIMYCCKOro COCTOSHHA

BO3JIYIITHOW CPEJIbl.

6. Axuus «Hucras pexa» (paboTsl 1o 0J1aroycTpoicTBy Oepera Bojgoema).

7. OnpeneneHue 0cCOOEHHOCTEH XMMMUYECKOTO COCTaBa IOYBHI IO BHUJIOBOMY Pa3HOOOpasuio

pacTeHuil.

8. CocTaBiieHrE YKOJIOTHUCCKOM XapaKTCPHUCTUKU BHUAA, ITACIIOPTHU3aAA KOMHATHBIX paCTCHHﬁ.

9. N3yueHne W3MEHEHHs TMOTPEOHOCTH B aTMOC(HEPHOM BO3IyXe Yy MIMOPLEBHIX JIATYIIEK

(MrHMCTHIX TPUTOHOB) IIPU a3PALIUU BOJBI aKBAPUYyMa.

10. I/I3y‘IeHI/IC BJIMSHUS TEMIICPATYPhbI BO31yXa HAa AKTUBHOCTb 3€MHOBOJHLIX.

11. V3yuenue BAMSHHUS TeMIlepaTypbl BOJABI Ha OKpacKy Tena pblObl (Typamu, MakpOIOIbl,

Kapacu).

12. Ucyesaromue BUABI PAaCTCHUH U )KUBOTHBIX PETHOHA.

IIpakT4yeckue 3aHATHSA 110 OMOIOTHH
buoJiorus. Beeaenue B 0uostoruio. S kiace
Jlabopamopnas paboma Nel 3HaKOMCTBO ¢ 000pY/IOBaHUEM JIsl HAYYHBIX UCCIIEIOBAHUI
Jlabopamopnas paboma Ne2¥ cTpoiicTBO py4HOH JIyIIbl, CBETOBOTO MUKPOCKOIA
Jlabopamopnas paboma Ne3 CTpoeHHUe KIETOK KOXKUIIBI YELTYH JTyKa
Jlabopamopnas paboma Ne4 OnipenieieHre cOCTaBa CEMSH TMIIISHUIIBI, TIOJICOTHEUHUKA
Ilpakmuueckaa paboma Nel OmnpeneneHve Hauboiee paclpoOCTPAHEHHBIX pPacTEHUM
JKUBOTHBIX
Ilpakmuueckasa paboma Ne2 VI3mepeHne CBOEro pocTa U Macchl Tena
buoJsorus. 7Kusoii opranusm. 6 kiaace

Jlabopamopnas paboma Nel OnipenenieHre cOCTaBa CEMSH MIIICHUIIBI

Jlabopamopnasa paboma Ne2 CTpoeHHE KIETOK KHBBIX OpPraHU3MOB (HAa TOTOBBIX MHK-

ponpenaparax)
Jlabopamopnas paboma Ne3 TkaHM )KUBBIX OPTaHU3MOB

Jlabopamopnas paboma Ne4 PacriozHaBaHWE OpTaHOB PACTEHHUH M )KUBOTHBIX
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Jlabopamopnas paboma Ne5 PaznooOpa3nue OMOPHBIX CUCTEM KUBOTHBIX

Jlabopamopnas paboma Ne6 JImxenne nupy3opun TyheabKu

Jlabopamopnas paboma Ne7 TlepeMenieHre JOKIACBOTO YEPBs

Jlabopamopnasa paboma Ne§ Ilpsimoe u HenmpsiMO€ pa3BUTHE HACEKOMBIX (Ha KOJUIEKIIMOHHOM
MaTepHae)

Ipaxmuueckas paboma Nel TlepenBuxeHne BoJbl U MUHEPAJIbHBIX BEIIECTB 110 CTEOIIIO
Ilpakxmuueckasa paboma Ne2 BereTraTuBHOE pa3MHOKEHHUE KOMHATHBIX PACTCHHUN

buoJsiorusi. MHoroodpasue ;KuBbIX OPraHM3MoB. 7 KJjacc

Jlabopamopnas paboma Nel 3apucoBKa CXeMbl CTPOCHHS IPOKAPUOTHICCKON KICTKH
Jlabopamopnas paboma Ne2 CtpoeHue mIeCHEBOro rpubda Mykopa*.

Jlabopamopnas paboma Ne3 VI3ydeHue BHEIIHETO CTPOSHUS BOJIOPOCIICH™*.

Jlabopamopnas paboma Ne4 VI3yueHnue BHEIIHETO CTPOSHUS Mxa™*.

Jlabopamopnas paboma Ne5 VI3yueHnue BHEIIHETO CTPOSHUS ManopoTHUKA™.

Jlabopamopnas paboma Ne6 VI3yuenue CTpOCHHUS © MHOTOOOPA3us TOJIOCEMEHHBIX PaCTCHHI™.
Jlabopamopnas paboma Ne7 VI3ydenue cTpOCHHS MMOKPBITOCEMEHHBIX PACTCHUI*.
Jlabopamopnas paboma Ne§ CtpoeHue ameObl, IBIIICHBI 3eJIeHON U HH(DY30pUU TY(ETbKU.
Jlabopamopnasa paboma Ne9 VI3yueHnue miakatoB U TaOJHIl, OTPAXKAIOIINUX XOJ PEreHepaluu y
THJIPHI.

Jlabopamopnas paboma Nel() YKXu3HeHHbIE IUKIIBI IEYEHOYHOTO COCATBITUKA U ObIYBETO IICITHSI.
Jlabopamopnas paboma Nell JKU3HEHHBIN IIUKII 4€JI0OBEYECKON aCKapHIbl.

Jlabopamopnas paboma Nel2 BHelHee CTpOSHHE JT05KIEBOTO YEPBSI.

Jlabopamopnas paboma Nel3 BHelnrHee CTpOSHUE MOJUTIOCKOB.

Jlabopamopnass paboma Nel4 VI3yueHue BHEIIHETO CTPOCHHS U MHOTO0Opasus
YIIEHUCTOHOTHUX *.

Jlabopamopnas paboma Nel5 OcoOEHHOCTH BHEUIHETO CTPOSHHMS PBIO B CBSI3U C 00pazom
KUZHHA*,

Jlabopamopnas paboma Nel6 OcOOEHHOCTH BHEIIHETO CTPOCHUS JIITYIIKH, CBSI3aHHBIE C €€
00pa3oM Ku3HU™.

Jlabopamopnas paboma Nel? OcCOOEHHOCTH BHEUIHETO CTPOCHHsS TNTHII, CBS3aHHBIE C WX
00pazoM Ku3HU*.

Jlabopamopnas paboma Nel8 VIzydeHune cTpoeHUsT MIECKOTTATAIOIIHNX *.

Ipaxmuyeckas paboma Nel Pacnio3HaBaHUE CheOOHBIX U STIOBUTHIX TPHOOB*.

Ilpakmuueckaa paboma Ne2PacriozHaBaHue HauOoJiee paclpOCTPAHEHHBIX PACTCHUH CBOEH

MCCTHOCTH, OIPCACIICHHUE UX CUCTEMATHUYCCKOI'O MOJIOKEHUS*,
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Ilpakmuueckas paboma Ne3 AHamu3 CTPYKTYPBI pa3IMYHBIX OMOMOB CYIIIM U MHPOBOTO OKEaHa
Ha CXE€Max U WLTIOCTpaLUsIX.

Ipaxmuueckasa paboma Ne4 CpaBHUTEIbHBIA aHAJIN3 CTPOEHUS CKEJIETOB YEPENaxH, SIILEPUILIbI
U 3MEH.

Ilpakmuueckas paboma Ne5 Pacno3HaBaHHE XUBOTHBIX CBOCH MECTHOCTH, OIPEICICHHE WX
CUCTEMAaTUYECKOTO MOJIOXKECHUS ¥ 3HAUCHUS B )KH3HU YeIOBeKa™.

Bunonorus. Yenosek. 8 kiaacc
Jlabopamopnas paboma Nel V3yueHrne MAKPOCKOITMYECKOTO CTPOCHUS TKAaHEH.
Jlabopamopnas paboma Ne2 V3yueHnre roJJOBHOTO MO3ra 4ejloBeKa (110 MYJIsDKaM).
Jlabopamopnas paboma Ne3 VI3yueHnne BHEIIHETO CTPOSHUS KOCTEH.

Jlabopamopnas paboma Ne4 VIzydenne MUKPOCKOITMISCKOTO CTPOCHUST KPOBH.

Jlabopamopnas paboma Ne5 VI3amepeHne KpOBSHOTO JaBICHHUS.

Jlabopamopnas paboma Ne6 Bo3aeilicTBue xelyI04HOTO CoKa Ha OEJIKH, CIFOHBI — Ha Kpaxmal.
Jlabopamopnasa paboma Ne7 VI3yueHue NpueMOB OCTAHOBKM apTEPUAILHOTO U BEHO3HOTO
KPOBOTEYECHUH.

Ipaxmuueckas paboma Nel Pacnio3HaBaHue Ha TabIUIIaX OPraHOB U CUCTEM OPTaHOB.
Ipaxmuueckas paboma No2 V3ydenre n3MeHeHUs pa3Mepa 3pauka.

Ilpakxmuueckas paboma Ne3 VI3mepeHue Macchl U pOCTa CBOETO OPraHU3Ma.

Ipaxmuueckas paboma Ne4 BrplsBiieHue BIUSHUS CTaTUYECKONH M TMHAMUYECKOW HArpys3Kku Ha
YTOMJIEHHE MBIIILI.

Ipaxmuueckas paboma Ne5 OnpeneneHue myabca U MOACUET YKCa CepACUHBIX COKPAILIEHHH.
Ilpakmuueckas paboma Ne6 OnpeneneHue 4acTOThI TbIXaHHS.

Ipakmuueckas paboma Ne7 OnpeneneHre HOPM PAIIMOHATILHOTO MTUTAHUS.

Ilpaxmuueckasa paboma Ne§ AHanu3 U OIEHKA BIMUSHHUS Ha 30POBbE ueloBeka (hakTopoB
OKPYXKaroIlEeH Cpebl.

Buosaorus. O61mue 3aK0OHOMEPHOCTH. 9 KJ1ace

Jlabopamopnas paboma Nel N3yuenne KIeTOK OaKTEpHil, pACTCHH M KUBOTHBIX Ha TOTOBBIX
MUKpoIpenaparax*.

Jlabopamopnas paboma Ne2 TloctpoeHne BapuallMOHHON KPUBOMH (pa3Mepsl JIMCTHEB PACTEHUH,
AHTPOIIOMETPUIECKUE JAHHBIC YIAIIUXCS).

Jlabopamopnas paboma Ne3 V3yuenre mpucrnocoO0JIeHHOCTH OPTaHU3MOB K Cpejie OOuTaHus™.
Jlabopamopnas paboma Ne4 CoctaBieHHE CXeM Iepeladd BEIIeCTB W dHepruu (uenei
UTaHM )™,

Ilpakmuuecxas paboma Nel Penienre reHETHYECKUX 3a71a4 M COCTABIICHNUE POJIOCIIOBHBIX.
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Ilpakmuueckass paboma Ne2 VI3ydeHWe W3MEHUMBOCTH, KPUTEPUEB BHJA, PE3YIbTaTOB
HCKYCCTBEHHOT'O OTOOpA Ha COpTaxX KyJIbTYPHBIX PACTCHHIA™.

Ipaxmuyeckas paboma Ne3 OOCyxaeHUE Ha MOJACISAX POJIH MPUCITOCOOUTEIHLHOTO TOBEICHUS
YKUBOTHBIX.

Ipaxmuueckas paboma Ne4 VI3yueHune u onrcaHue 3KOCUCTEMbI CBOEH MECTHOCTH, BBISBIICHUE
TUIIOB B3aMMOJICHCTBHS PAa3HBIX BUIOB B IaHHOW KOCUCTEME™.

Ilpaxmuyeckas paboma Ne5 AHanU3 W OIEHKA TOCICACTBUN JACSITEILHOCTH 4YEJIOBEKa B

3KOCHUCTEMAX ™.
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TemaTuueckoe IJIAHUPOBAHHE C YKA3AaHUEM KOJIHYECTBA YaC0B, OTBOAUMBIX HA OCBOCHHE

Ka:KI0l TeMbl

Nen/m HazBanue Tembl, pazaena Kom-Bo JIab.p. Ip.p. K.p.
4acoB
SkJacce
1. JKusoit opranusm 8 yacoB 4 1
2. MHoroo0pasue XMBbIX OpraHU3MOB 144acoB 1
3. Cpena oOHMTaHUS KUBBIX OPIraHU3MOB 6uacoB 1
4. Yenosek Ha 3emie SuyacoB 1
5. O0061menne 2 yaca 1
34 gaca 4uaca | 2uyaca | 3 uaca
Hroro:
6 xyace
1. CrpoeHue U CBOMCTBA )KUBBIX OPraHU3MOB 119acoB 4 2
2. KuzHenesTenbHOCTh OPTaHU3MOB 18 gacos 4 2 1
3. OprasusM ¥ cpena 2 yaca 1
4, PesepBHOE Bpems 3 vaca
Hroro: | 34 qaca 8gacoB | 2uaca | 4 gaca
7 Ka1acc
1. Baenenue 3 gaca lyac
2. Iapctso [IpoxapuoTsl 3 gaca luac
3. Hapcrro ['pubs 4qaca lgac lgac
4, HapctBo Pactenus 16 yacoB | SyacoB luac | lyac
5. Hapctso XKuBoTHbIE 394yacoB | llyacoB | 3uaca | 4uaca
6. Bupycsr 2 gaca
7. 3aximoueHne lgac
8. PesepBHOE Bpems
Utoro: | 68vaco | 18yacoB | SyacoB | 649acoB
8 kaace
1. MecTo uesloBeKa B CHCTEME OPraHW4ecKoro Mupa 2 gaca
2. [IpoucxoxaeHue yenoBeka 2 Jaca luac
3. Kparkas ncropust pa3BuTHs 3HaHHH O CTPOSHUH M QYHKIUSIX opraHu3ma | | vac
YeJI0BeKa
4. OO0t 0030p cTpoeHus u GYHKIHUH OpraHu3Ma 4eJIoBeKa 6 yacos luac luac | lyac
5. Koopaunanust u perynsuus 10 gacoB luac luac
6. Onopa u 1BHXKEHUE 8 vacoB luac 2gaca | luac
7. BHyTpeHHss cpena opranusma 4 yaca luac
8. Tpancnopt BeuiecTs 5 yacoB luac luac
9. Jlprxanue 5 gacoB lgac
10. | IMumeBapeHue 5 gacoB lyac lyac | lwac
11. | OOMmeH BemecTB M SHEPTHH 2 gaca
12. | Beigenenue 2 gaca
13. | IokpoBsl Tena 3 gaca
14. | Pa3mMHOXEHHE U pa3BUTHE 3 gaca
15. | Beicmias HepBHas 1S TEITLHOCTD 74acoB
16. | YesoBek U ero 310pOBbe 3uaca lyac lyac | lyac
17. | Pe3epBHOE BpeMs
Htoro: | 68uacoB 7dacoB | 8yacoB | 54acoB
9 kaace
1. Beenenue 3 yaca lyac
2. CTpyKTypHas OpraHU3alysl *KHBBIX OPIraHU3MOB 11 gacoB luac
3. Pa3MHOKEHHE M MHIMBUAYAIbHOE Pa3BUTHE OPraHU3MOB 5 yacoB lyac
4, HacnenctBeHHOCTh Y M3BMEHYMBOCTH OPTaHU3MOB 21 ygac lyac lgac lyac
5. DBOJIIOIHS )KUBOTO MUpPA Ha 3eMIie 21 gac lgac 2qaca | luac
6. B3auMooTHomeHus opranusma u cpeibl. OCHOBBI HKOJIOTHU 7 yacoB luac 2uaca | luac
7. PesepBHOE Bpems
Wroro: | 68uacos 4gaca | SuacoB | SuacoB
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