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c. Boctounoe



B cootBercTBuM 1 DenepanabHBIM rocyIapCcTBEHHBIM 00pa3oBarenbHbIM cTangapToM (PI'OC) u
[IpuMepHOI OCHOBHOW 00pa30BaTEIHHOW MPOrpaMMoOl OCHOBHOTO 00mero oopasoBanuu (ITOOIT
000).

OcBoenue Kypca OHOJIOTUM B OCHOBHOM INIKOJIE HANpaBJIEHO Ha JOCTH)KEHUE OOYYarOUIMMUCS
JUYHOCTHBIX, HPEIMETHBIX M  METANpeIMETHbIX  PE3yJbTaTOB  OCBOCHHMS  OCHOBHOH
00pa3oBaTeNbHON MPOTPAMMBI.

Pabouas nporpamMma o 6uosioruu uist 6-9 K1accoB aganTupoBaHa K peaau3aliy CIpUMEHEHHEM
3JIEKTPOHHOTO O0YYCHHS U AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUI

1. IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O
IMPEJIMETA, KYPCA

JIMYHOCTHBIE Pe3yJbTAThl OCBOECHHUSI OCHOBHOH 00pa30BaTeIbHOI NMPOrpaMMbl 0CHOBHOIO
0011ero 00pa3oBaHuA J0JKHbI OTPAKATD:

1) BocnmMTaHME POCCHICKOM rpaXkJaHCKOM MIEHTHYHOCTH: IATPHOTH3MA, yBaxkeHUsAK OTeuecTBYy,
MPOLUIOMY M HACTOALIEMY MHOTOHAlMOHAJIBHOIO Hapoaa Poccum; oco3HaHWE CBOEM 3THHUYECKOMU
MIPUHAJICKHOCTH, 3HAHHE HCTOPHH, S3bIKa, KYJIbTYpbl CBOETO HapoAa, CBOEro Kpas, OCHOB
KyJIbTYpPHOTO Hacliequsi HapoioB Poccun u  4YemoBe4YecTBa; YCBOCHHE T'YMaHHCTHYECKHX,
JEMOKPATUYECKUX U TPAAUIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOTO OOIIECTBa;
BOCIIMTAaHHUEC YYBCTBAa OTBETCTBCHHOCTU M O0JIra IEpea POIII/IHOP'I;

2) dhopmuposanue OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH u
CIIOCOOHOCTH OOYYaOIIUXCS K CaMOPa3BUTHI0O M CaMOOOpPa30BaHWIO Ha OCHOBE MOTHBAIUU K
OOyYeHHUI0 U TO3HAHHIO, OCO3HAHHOMY BBIOOPY U IMOCTPOCHHIO JANbHEUIIEH WHAMBUAYAIbHOMI
TPacKTOpUU OOpa3oBaHHMsS Ha 0a3e OPUEHTHUPOBKH B MHUpe mpodecchii U MpodecCHOHATBLHBIX
MpeaNnoYTeHud, ¢ Y4ETOM YCTOWYMBBIX IMO3HABATENIBHBIX HMHTEPECOB, a Tak)Ke Ha OCHOBE
(bOpMI/IpOBaHI/Iﬂ YBAKHUTCIBHOI'O OTHOMICHUA K TPYAY, PAa3sBUTUA OIbITa Yy4aCTUA B COLMUAJIBHO
3HAYUMOM  TpyaAe; 3)popmupoBaHHE IEIOCTHOTO  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, YYUTHIBAIOIIETO COLIMAJIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3rue COBPEMEHHOTO MUPA;

4) popMuUpoOBaHUE OCO3HAHHOIO, YBAKHUTEIBHOIO U J0OPOKEIATEIBHOIO OTHOIIEHUS K APYTOMY
YEJIOBEKY, €r0 MHEHMIO, MHPOBO33PEHHIO, KYJIbTYPE, S3BIKY, BEpE, TPaXIaHCKON MO3UIUHU, K
HUCTOPUH, KYJIIBTYpPE, PCIUTUU, TPpAAUIIHUAM, SA3BIKAM, HICHHOCTAM HAapOJI0B Poccun n HapOJ0B MHpa,
TOTOBHOCTH U CHOCOOHOCTH BECTH JHAlOr C JPYTMMH JIOJbMU M JIOCTUTaTh B HEM
B3aMOIIOHUMAaHUA,

5) ocBoeHHE COLMATBLHBIX HOPM, MPaBHJ IOBEICHHS, pOJei ¥ (OPM COLUATLHOM KU3HU B
TpyImax 1 cooOIIeCTBaX, BKIOYAs B3pPOCIbIE W COLMAJIbHBIE COOOIECTBA; y4aCTHE B IIKOJIbHOM
CaMOYNpaBleHUU U OOIIECTBEHHON >XM3HM B MpeAeNiaX BO3PACTHBIX KOMIETEHIMHA C y4ETOM
PEruoHaJIbHBIX, STHOKYJIBTYPHBIX, COIMUAJIBHBIX 1 SKOHOMHUYCCKHUX OCO6CHHOCT€I\/'I;

6) pasBUTHE MOPAILHOTO CO3HAHUS M KOMIIETEHTHOCTH B PELIEHMH MOPAIbHBIX NPOOJIEM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMUPOBAHHWE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO
IIOBEACHUSI, OCO3ZHAHHOI'O U OTBETCTBECHHOI'O OTHOIIICHUS K COOCTBEHHBIM IMMOCTYIIKaM;

7) bopMupoBaHKEe KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOLIEHMH M COTPYAHHYECTBE CO
CBEPCTHUKAMH, JIETBbMH CTapliero ¥ MJIAQJIIEr0 BO3pacTa, B3pPOCIBIMH B  MpOIEcce
o0pa3oBaTenbHOM, OOIIECTBEHHO IMOJIE3HON, Y4eOHO- MCCIEA0BATEIbCKOM, TBOPUECKONH U JAPYTUX
BUJOB ACATCIBHOCTHU,

8) dbopMupoBaHKe LEHHOCTH 3J0POBOTO W 0O€30MAaCHOr0 00pa3a >KU3HH; YCBOCHUE IIPABHUI
HHAUBUAYAJIBHOI'0O MW KOJIJICKTUBHOI'O 0€e3011acHOr 0 IIOBCACHUA B ‘—IpeSBBI‘—IaI\/'IHI)IX CUTyaluiax,
YIPOKAOUIUX JKU3HU U 3J0POBBIO JIIOEH, MPaBUIINOBEICHNS Ha TPAHCIIOPTE U Ha J10pOrax;

9) GpopMupoBaHME OCHOB DKOJOTMYECKOH KyJbTYphI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMUECKOTO MBIIUICHHS, Pa3BUTHE OIbITA SKOJOTMYECKH OPUEHTUPOBAHHOU
peq)HeKCHBHO'OHeHOqHOﬁ )51 HpaKTHLIeCKOfI ACATCIIBHOCTH B ) KU3HCHHBIX CUTYallUAX;

10) oco3nanue 3HaYEHHs] CEMBH B )KU3HU YEIOBEKA U OOIIECTBA, IIPUHATUE EHHOCTH CEMENHOM
KU3HU, YBOKUTEILHOE U 3a00TIMBOE OTHOIIIEHUE K YJICHaM CBOEH CEMbH;

11) pasBuTHE CTETMYECKOrO CO3HAHMS YEPE3 OCBOEHUE XYIOKECTBEHHOTO HACIENUS HAPOJIOB
Poccuu 1 Mupa, TBOpUECKON AeATEIBHOCTH 3CTETUUECKOr0XapakTepa.



MeTtanpeameTrHbie 00pa3oBaTe/bHbIe pe3yJbTAThl 0CBOCHUS Y4eOHOI0
npeaMera (Kypca)

MertarnpeMeTHbIe pe3ysbTaThl OCBOCHHMSI OCHOBHOM 00pa3zoBaTeIbHOM HpPOTrpaMMbl OCHOBHOTO
o01ero o0pazoBaHMs JOKHBI OTPaXKaTh:

1) yMeHHE CaMOCTOATENBHO ONPEAETIATh L€ CBOETO 00YYEHHs, CTABUTL M (POPMYIIUPOBATD IS
ce0Os1 HOBbIE 3a7aud B yuéOe M MO03HABAaTEIbHOM JESATEIbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI
CBOCH MO3HABATEIbHOMN JIEATEILHOCTH;

2) yMEHHE CAMOCTOSTENBHO IUIAHMPOBAThH IIyTH JOCTHXKEHHS ILeNed, B TOM YHCIE
aJIbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3(PpQeKTHBHBIE CHOCOOBI PEHICHUS YYeOHBIX H
[IO3HABATENIbHBIX 3a/1a4;

3)yMeHHE  COOTHOCHTH CBOM  JECHCTBHUA C  IUIAHUPYEMBIMH pe3yabpTaTamu,
OCYILECTBJISITh KOHTPOJIb CBOEH ACATEIBHOCTH B IPOLECCE NOCTMIKEHHS PE3yJIbTaTa, OIPEesIaTh
CocoObl JICHCTBUH B paMKax NPEJIOKEHHBIX YCIOBHHA M TpeOOBaHUM, KOPPEKTHUPOBATH CBOH
JEUCTBUS B COOTBETCTBUU C H3MEHSIOLIEHCS CUTyalueil; 4)yMeHHe OLIEHMBaTh IPABUIBHOCTD
BBITNIOJTHEHUS Y4eOHOH 3a7auu, COOCTBEHHBIEBO3MOKHOCTH €€ PEILICHUS;

5) BnasieHre OCHOBAMU CaMOKOHTPOJIS, CAMOOLIEHKH, NMPUHATHS PEIIEHUH U OCYLIECTBIEHHS
OCO3HaHHOTO BBIOOPA B y4eOHOM U MO3HABATEILHON JAEATENbHOCTH;

6) yMeHne ompenenATh OHATUS, CO34aBaTh  OOOOIIEHMs, YCTAaHABIMBATL  AHAJOTHUH,
KJ1accu(UIUpPOBaTh, CaMOCTOSATEJIBHO BBIOMpATh OCHOBAaHMSI M KPUTEPUM JUIsl KilaccH(UKaluy,
YCTaHABIMBATh  IPUYMHHO-CIECICTBEHHBIE  CBSI3H, CTPOUTH  JIOTMYECKOE  pacCyXJICHMHE,
YMO3aKJIl0ueHUe (MHAYKTUBHOE, 1eAYKTUBHOE U 110 aHAJIOI'MU) U JIeNIaTh BBIBObI;

7) yMeHHe co31aBaTh, IPUMEHATL ¥ IPE0OPA30BBIBATH 3HAKUA U CHMBOJIbI, MOJEIN U CXEMBI JUIS
peleHus yueOHbIX U 03HaBaTEIbHbIX 33/a4;

8) cMmbicioBOE UTEHME;

9) yMeHuHe opraHu30BbIBATH YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTHC YUUTEIEM U
CBEpCTHHKAMHM; pabdOTaTh MHIMBUAYAJIHLHO M B TPYIIE: HAXOAUTHh OOIIee PEUIeHWE W pa3pemaTh
KOH(UIMKTBI Ha OCHOBE COIVIACOBAHUS MO3UIMM U yuéra UHTEpecoB; (OPMYIHPOBATH,
apryMeHTHPOBAaTh U OTCTauBaTb CBOE MHEHUE; 10)yMeHHE OCO3HAHHO HCIIOJIb30BATh PEUEBBIE
CPEICTBA B COOTBETCTBUM C 3aJayell KOMMYHUKAIUU U1l BBIPAKEHHUS CBOUX YYBCTB, MBICIEH U
MOTpeOHOCTEH; TUTAHUPOBAHUS U PETYIISIIIUU CBOCH EITELHOCTH; BIaJCHUE YCTHON U MUCbMEHHOM
pe4bI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEYbIo;

11) popMupoBanue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOIBb30BaHUs MH(POPMALMOHHO-
KOMMYHHUKAIIMOHHBIX ~TexHojoruit (manee WMKT-komnereHuuu); pa3BUTHE MOTHBALlUU K
OBJIAJICHUIO KYJIBTYPOU aKTUBHOTO MOJIb30BAHMS CIIOBAPSIMU U APYTMMH IIOMCKOBBIMHU CUCTEMAaMU;

12) popMupoBanre W pasBUTHE BKOJOTMYECKOTO MBIIUIEHUS, YMEHHE INPUMEHATh €ro B
MI03HABaTEIbHON, KOMMYHUKATUBHOM, COLIMAJIBHON MPaKTUKE U MPodeccnoHaIbHON OpUEeHTaIUH.

IIpenmerHbie 00pa3oBaTe/ibHbIC Pe3yJbTAaThl 0CBOCHUAY4e0HOI0 IpeaMeTa

[IpenMeTHbIe pe3ynbTaThl JOHKHBI OOECIIEUMBATh YCIEIIHOE 00YUeHHE Ha CIEAYIOIIEeM YPOBHE
oO1ero 0opa3oBaHus:

1) bopMupoBaHKE CUCTEMBI HAYUHBIX 3HAHUM O KMBOM IPUPOJIE, 3aKOHOMEPHOCTAX €6 Pa3BUTHS,
HMCTOPUYECKH OBICTPOM COKpAIICHHH OMOJOTHYECKOTO pa3sHooOpasus B Omocdepe B pe3yibTaTe
ACATCIIBHOCTHU YCJIOBCKA, JIsA pPa3BUTHA COBPEMCHHBIX C€CTCCTBCHHO-HAYYHBIX Hpe}ICTaBHeHI/Iﬁ (0]
KapTUHE MHPA;

2) GopMUpOBAHKE TIEPBOHAYATBHBIX CHCTEMATH3MPOBAHHBIX TPEACTABICHAN O GMOJOTMYECKUX
o0BEeKTaxX, Mpoleccax, SBICHUIX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX OMOIOTUYECKUX TEOpUsX, 00
OKOCHCTEMHOW OpraHW3allMM J>KW3HU, O B3aMMOCBSI3M JKHBOTO M HEXHBOTO B Omocdepe, o
HACJIEICTBEHHOCTH U U3MEHYHBOCTH; OBJIAJICHUE MMOHATUHHBIM anmapaToM OUOIIOTHH;

3) npruoOpeTEHHE OMBbITA HCIHONL30BAHUS METONOB OMOJOTMYECKOM HAyKM W IIPOBEICHHUS
HECJIOKHBIX OHOJOTHYECKUX SKCIEPUMEHTOB ISl M3YYCHUS JKUBBIX OPTraHU3MOB U YEJIOBEKa,
MIPOBEICHUS YKOJIOTHYECKOTO MOHUTOPHHTA B OKPYXKAIOMICH cpejie;

4) popMuUpOBaHUE OCHOB KOJOTHYECKON IPAMOTHOCTH: CIIOCOOHOCTH OLEHUBATH MOCIEICTBHS
ACATCIIBHOCTU YCJIOBCKA B IMPUPOAC, BIIUAHUC q)aKTOPOB PpUCKa Ha 3J0POBLEE YCIIOBCKA, BBI6I/IpaTI)
LCJICBBIC U CMBICIIOBLIC YCTAHOBKU B CBOHX HeﬁCTBHﬂX " MOCTYIIKax IO OTHOIICHHIO K JKUBOU



MPHUPOJC, 3J0POBBI0 CBOEMY M OKPYXKAIOIIMX, OCO3HAaHWE HEOOXOIMMOCTH JIEHCTBUU IO
COXpaHEHHUI00MOpa3HO0Opa3us U MPUPOTHBIX MECTOOOUTAHUI BUIOB PACTEHUH U )KUBOTHBIX;

5) bopmupoBanre NpeACTABIEHHI O 3HAYEHMH OMOJIOTMYECKMX HAYK B DPEIIEHUH IPOOIEM
HEO0OXOIMMOCTH PALIMOHAIILHOTO MPUPOIONONIb30BAHMS, 3alUTHl 3/10pPOBbsl JIOACH B YCIOBHUAX
OBICTPOTO U3MEHEHUS YKOJIOTUYECKOTO Ka4eCTBAOKPY KAIOIIEH Cpebl;

6)ocBocHHUE MPUEMOB OKa3aHUs TIEPBOM MTOMOIIH, PAIIMOHATLHON OPraHU3allUUTPY/a U OTAbIXA,
BBIpAIIMBAHUS U PA3MHOKEHUS KYJIbTYPHBIX PACTEHUN U TJOMAIIHUX KUBOTHBIX, yX0/a 32 HUMHU.

2. COJAEP/KAHUE YYEBHOI'O TIPEIMETA, KYPCA

CoaeprxkaHue nporpaMmsi.

Buosorus. 6 kiacc. (34 4, 14 B Hemen10)

COHAEPXXAHUE YUEBHOI'O [TIPEAMETA
Paznen 1. Ctpoenue u CBOWCTBA )KUBBIX opraHu3MoB (12 yacoB)

BNOJIOI' . CTPYKTVYPA BUOJIOTMYECKOTI'O 3HAHUS. Yem xuBoe

OTJIMYAETCs OT HEXKUBOI0. MHOrooOpasue )KUBbIX OpraHu3MoB. OCHOBHBIE

CBOWCTBA JKUBBIX OPTraHU3MOB: KJIIETOYHOE CTPOCHUE, CXOJHBIN XUMHUUECKUI COCTaB,00MEH BEIIECTB U
SHEPruM, IUTAHUE, JbIXaHHUE, BBIICIECHUE, POCT U

pa3BUTHE, Pa3apaKUMOCTb, JIBUKEHHUE, pa3MHOXeHHE. buonorus kak Hayka.Paznenst
6uosioruu. CucTeMaTuKa )KUBBIX OPraHU3MOB.

[Tpaktuyeckas pabora. OOBEKTHI )KUBOW U HEKUBOW TPUPOJIBI.
XUMUYECKUI COCTAB KJIETKMU.

Atombl 1 MoniekyJbl. CofiepaHie XUMUYECKUX 3JIEMEHTOB B KJIeTKe. Bosia, pyrueneoprannyeckue
BELIECTBA, UX POJIb B XKU3HEAEATEIBHOCTHU KIIETOK.

Opranuyeckue BeliecTBa: OEIKH, KHUPbI, YIJIEBOJAbI, HYKJIEUHOBBIE KHCIOTHI, UXPOJIb B
KJIETKE.

Jlaboparopubie paboTel. OnpenerneHne coctaBa ceMsH NIIeHHUIB. OmpeeieHueCBONCTB OSIKOB,
KHUPOB, YIIIEBOJOB.

CTPOEHMUE KJIETOK pacrenuii u xuUBOTHbIX. KileTka — 351eMeHTapHas € IMHULaKUBOTO.
beswsnepHsbie u aaepHble kiaeTku. CTpoeHue u GQyHKIMH spa,

LUATOIUIA3MBI U €€ OPraHOMJ0B. XPOMOCOMBI, X 3HadeHue. Pa3nuuus B CTPOCHUMPACTUTEIBHON U
KUBOTHOM KJIETOK. JIn30cOoMBI. DHAOIIIa3MaTHYECKAS

ceTb. Anmapar I'onbmxu.

JlaboparopHble U mpakTHueckue paboTbl. Pabora ¢ MHKpockonoM (yCTpoHCTBOMHUKPOCKOIA U
npaBmiia paboTsl ¢ HUM). CTpOEHHUE KIETOK KUBBIX

OpraHu3MoOB (Ha TOTOBBIX MUKpoMpenaparax). M3rorosienne MUKponpenapaTakoKuIbl JyKa
WIN APYroro oObeKTa.

Jenenue knetku. Jlenenne — cnocod pazmMHoxxeHus kinetok. Hacneacrsennasuapopmaus. CrocoObl
pa3sMHOXKEHHUs KIeTOK. MuTo3 u meio3. Craguu

MHUTO3a U MeHo3a. OTIu4us MUTO3a U Meio3a. 3HaueHne MUTO3a U Meio3a. JlaboparopHas pabora.
N3yuenne MuTo3a B KJIETKAaX KOpEIIKa Jiyka (Ha TOTOBOMMMKpOIpENnapaTe Wil BUPTYaIbHO).

TKAHU MHOT'OKJIETOYHBIX OPTTAHU3MOB. INousitue «rkanby. KiierounbiesneMeHThI 1
MEXKJIETOYHOE BELIECTBO. TUIBI TKAaHEW PacTeHUH, UX

MHOroo0pasue, 3HaueHHe, OCOOCHHOCTH CTpOEHMs. THIbl TKaHEeW >KUBOTHBIXOPTaHU3MOB, UX
CTpOeHHUE U (QYHKIIHU.

JlaboparopHas pabota. TkaHU )KUBBIX OpraHu3MoB. OTpe/iesieHne pacCTUTENbHBIX HKUBOTHBIX TKaHeH
(Ha TOTOBBIX MHUKpOIpenapaTax u/uil BUPTYaJIbHO).

OPT'AHBI [IBETKOBBIX PACTEHUI. ITonstie 06 oprane. BereraTwBHbIE HIreHEpaTHBHbIE
opranbl. KopeHb: BHelIHee U BHYTPEHHEE CTPOEHUE U

¢ynkunu. Bunonsmenenus xopueil. [lober: BHelIHee U BHYTpEHHEE CTpOCHHE M(YHKIIHU.
Bunonsmenenus noderos. L[BeTok: crpoerue u QpyHKIHN.

Cemszauatku. [Tnoa. Knaccudukamus mnonos. Okonomnonnuk. Cems: crpoenue.Pacnpocrpanenne
CEMSIH.

JlaGopaTopHble U MpakTUYecKre padoThl. THUIIBI KOPHEBBIX CHCTEM (Ha repOapHsIXuiIn
BHPTYaJIbHO). PaznuuHoe nmuctopacnosiokenue (Ha repoapusx,

KHUBBIX PACTCHHUAX WIM BUPTYalbHO). Bunbl 1U1010B (Ha HATypalbHBIX OOBEKTAXUIH
BHPTYaJIbHO).



OPI'AHBI 1 CUCTEMbBI OPI'’AHOB XMBOTHBIX. Ilonstie 00 oprane ucucreMe OpraHos.
CucreMbl OpraHoOB KUBOTHBIX: MX COCTaB U ()YHKIIMOHATILHOE Ha3HAYCHHE.

[TpakTuyeckas pabora. CucremMbl  OpPraHoB  JKMBOTHBIX (MO0 pHCYHKam  HJIH
BUPTYQJIBHO ONPENETUTh, KaKasi CHCTEMa OpraHOB H300paXkeHa).

OPI'AHI3M KAK EJMHOE HLEJIOE. MHOI'OKJIETOYHOCTbD. Ilonsarue o
MHOTOKJICTOYHOM OpPTaHHU3ME U ero (YHKIIMOHUPOBAHHUH KaK eMHOM I1eioM. OCHOBHBIC
nousTusi. buonorus. Cucremaruka. Opranusm. Kierka. Tkanb. Opras.

Cucrema opraHoB. YMeHUsA: OOBSACHATH PA3HULLY MEXKIY OJHOKJIETOUHBIMU
Y MHOTOKJIETOYHBIMU OpraHU3MaMu, A0SIEPHBIMU U JIepHbIMU. OTHOCUTH KUBOMOPraHU3M K LIapCTBY
KUBOro. Pa3inyaTe Ha pacTeHUU OPraHbl U 3HATH UX

GyHKIIHH.
IMPEJMETHBIE PE3VYJIbTATBI OBYUEHUA
Yuamuecs T0KHBI 3HATD:

— CYTb IOHATHI M TEPMUHOB: «KJIETKA», «IAPO», KTKAHb», «OPraH», «OPraHUu3M»,

«OpraHou», «<XPOMOCOMa», «BETe€TaTUBHbIE OPTaHbl», «'€HEPATUBHBICOPTaHbD»,
«CHCTEMa OPTaHOBY;

—— OCHOBHBIE OPraHOM/IbI KJIETKH, OCOOEHHOCTH CTPOEHMSI PACTUTENbHON KJIETKU;OpraHbl U
CHCTEMbl OPTaHOB PACTEHUH U )KUBOTHBIX;

—YTO JIE)KUT B OCHOBE CTPOEHUS BCEX KUBBIX OPraHU3MOB;

—CTpOCHHE YacTed Mmodera, OCHOBHBIX OPraHOB M CHUCTEM OpPraHOB YXHMBOTHBIX,YKa3bIBaTh UX
3Ha4yeHue.

VYyanuecs 107KHBI yMETh:

VYyamuecs 10/KHBI yMETh:

—pacno3HaBaTh M IMOKa3blBaTh Ha TaOJMIIAX OCHOBHBIE OPraHOMJIbI KJIETKH,paCTUTEIbHBIE U
KMBOTHBIE TKAHU, OCHOBHBIE OPI'aHbl U CUCTEMbI

OpraHoB paCTeHI/Iﬁ U ) KMBOTHBIX,

—HUCCJICA0OBATE CTPOCHUC OCHOBHBLIX OPTaHOB paCTCHUA,
—YyCTaHaBJIMBATb OCHOBHBIC YCPThl pas3Iindunid B CTpOCHUU paCTHTeHBHOﬁ u
JKUBOTHOM KIICTOK,

—yCTaHaBJIMBATh B3aUMOCBSI3b MEX/y CTPOCHUEM 100era u ero GyHKIUIMHY;
—WCCIIeIOBAaTh CTPOCHHE YacTel modera Ha HATYpPaIbHBIX 00BEKTaxX, OMPEISISIThIX Ha
TaOIHUIAX;

—00OCHOBEIBATh BAXKHOCTH B3aMMOCBS3H BCEX OpraHoB U CUCTEM OpPraHoOB Z[J'If[O6€CH€‘I€HI/I$I
HEJIOCTHOCTHU OpraHU3Ma.

METAIIPEIMETHBIE PE3VYJIbTATBI ObYUEHU A
VYyamuecs 10JKHBI YMETh:

— paboTaTthb ¢ pa3IMYHBIMU UICTOYHUKAMU HHPOPMAIIHH;
—— J1aBaTh ONpEICIICHHUS;

— paboTarh ¢ OMOJIOTUUECKUMHU O0BEKTAMH.

Pasznen 2. XKusnenesteapbHocTs oprann3moB ( 18 yacos)

I[TMTAHUE U ITUILIEBAPEHMUE. CymuocTb HOHATHS «TUTaHue». OCcOOEHHOCTUITUTAHUS
pacturensHOro opranusma. [louseHHoe nuranue.

Bo3zaymnoe IATaHUE (porocunres). OcoGenHoctu MATAHUS JKUBOTHBIX.
TpaBosigHbIE )KMBOTHBIE, XUIIHUKH, TPYIOEAbl; CHMOMOHTBL, TApa3HUTHI.

[TumeBapenue u ero 3Hauenue. OcoOEHHOCTH CTPOEHUS MUILEBAPUTEBHBIX CHCTEM)KUBOTHBIX.
[TumeBapuTenbHble PEPMEHTHI U UX 3HAUEHUE.

HemoncTpanus. JlelicTBre Xemy109HOro coka Ha 6enok. JleiicTBre citoHbl Hakpaxmai. OIbITHI,
JI0Ka3bIBalOIINe 00pa3oBaHUe KpaxMana Ha

CBETY, MOIJIOIIEHNE YIIEKUCIOro ra3a JIMCThSMHU, POJb CBETAa M BOJIbl B KU3HUPACTEHUH.

JlaGopatopHblie paboThl. [lelicTBue CIIOHBI HAa Kpaxmai (BHUPTYyalbHO). JleficTBHekemy104HOrO COKa
Ha 0enok (BupTyasibHO). OOpa3oBaHue Kpaxmaia Ha

CBETY (BUPTYaJIbHO WJIM HA HATypaJlbHOM O0BEKTE).

JBbIXAHUE. 3nauenne npixanus. Poib kuciaopoja B IpOLECCE PACILEIIEHUSIOPTaHNYECKUX BELLIECTB
1 0cBOOOXAeHUs SHepruu. [[pixanue pactenuii. Ponp

YCTBHUII U UEYEBHUEK B IIPOLIECCE JIbIXaHUs paCTeHUH. [IpIxaHue >kMBOTHBIX. OpraHblbIXaHUs )KUBOTHBIX
OpraHu3MOB. A3p00ObI U aHAIPOOHI.



JleMoHCTpanys ONbITOB, WJUTIOCTPUPYIOUINX AbIXaHUE MPOPACTAIOIIUX CEMSH,/IbIXaHHe
KOpHEH; 0OHapyKEeHHE YTJIEKUCIIOTO ra3a B BBIIBIXaeMOM BO3JIyXe€.

TPAHCIIOPT BEILECTB B OPTTAHU3ME. IlepeHoc BemiecTB B OpraHu3Me, €ro 3Hau€HUE.
[Tepensmxenue BemecTB B pacteHUU. OCOOCHHOCTH

CTPOCHHUSI OpPraHOB pACTEHUH, OOecleurBaIOUINX Mpolecc nepeHoca BemecTB. OcoOeHHOCTH
IepeHoca BEILIECTB B OpraHM3Max >XMBOTHBIX. KpoBeHOcHas cucrema, €€ CTpoeHue U (PyHKIUH.
I'emonumda. KpoBs u €€ cocTaBHbIE YacTH (I71a3Ma, KJICTKU KPOBH)

JlaGopatopHble paboThl. TpaHCHOPT BEIIECTB B PAaCTEHUU (BUPTYaJIbHO MM HA HaTypalbHbIX
o0bekTax). CocTaB KpOBH JIATYIIKH U Y€TOBEKa (BUPTYAIBHO U

C U3Y4YE€HUEM MUKPOIIPENapaToB).

JleMoHcTpauus aHuMmanuu. IlepeMenieHne mUIIEBAPUTENBHOTO ITy3bIpbKa Yy MPOCTEHIIUX.
Ilepemenienue xaopomnactoB. [lepensuxenne Boasl u

MHUHEpaJIbHBIX BEIIECTB MO CTEOIIO

BBIAEJIEHUE. ObMEH BEHIECTB U1 DHEPI'MI.

Ponp BbIIENEHMS B IpoLecce >KU3HENEATEIBHOCTH OPraHU3MOB, INPOAYKTBHI BBIICICHUS Y
pacTeHul U )KUBOTHBIX. Briienenue y pactenuid. Beienenue y

AKHUBOTHBIX. OCHOBHBIE BBIIEIUTEIbHBIE CUCTEMBl Y KUBOTHBIX. OOMEH BELIECTB U HEPrUH y
JKUBOTHBIX U PACTCHUM.

OITIOPHBIE CUCTEMBbI KJIIETKU 1 OPTAHU3MA.
3HaueHUE OMOPHBIX CUCTEM B >KM3HU OpraHu3MoB. OnopHbIe cucTeMbl pacTeHUNH.ONOpPHbIE CUCTEMBI

XKUBOTHBIX. ONIOpPHBIE CUCTEMBI JKUBOTHBIX. JIMHBKA.

JeMmoHcTpanus Ckenetsl MJIEKOTTUTAFOIIHX. Pacninner KOCTEH. PakoBuHbBI
MOJUTIOCKOB. KomieKIiuu HaceKOMBIX.

JlaGopaTopnast pabota. CTpoeHHe U CBOMCTBAa KOCTEH. JleMOHCTpalusi CKeIeTOBMIICKOUTAIONIUX,
pacnuiIoB KOCTEH, pAKOBUH MOJUIFOCKOB, KOJUIEKLIUN

HACEKOMBIX.
JABWXEHUE. JIBmkeHue Kak BakKHEHIas OCOOCHHOCTh KHMBOTHBIX OPTraHHU3MOB.

3HaueHue JBUTATEeIbHON aKTUBHOCTH. MeXaHu3Mbl, 00ecTednBaroIIie

JIBUKEHHE  JKUBBIX  OPraHHU3MOB. Pacnionoxxenue KOHEYHOCTEH Yy pa3IMYHbIX
[T03BOHOYHBIX.

JemoHcTpauun anumanuu. J{BwkeHue uHQy3opuu Tydenbku. [lepeMerieHne105x1eBOro 4epssl.

PEI'YJALIUA TTPOLHECCOB XMU3HEJAEATEJIBHOCTH. JXXusnenesrenbHOCThOpPraHusMa u eé
CBA3b C OKpYXKarolen cpenou. Perymsanus

IIPOLIECCOB )KU3HEAEATEILHOCTU OpraHu3MoB. Paznpaxkumocts. HepBHas cucrema,0oco0€HHOCTH
crpoenus. Penexc, MHCTUHKT

Koopaunammst u perynsiuusa. JKu3HeneaTeIbHOCTh OpPraHU3Ma M €€ CBSI3b COKPYKAIOILIEH CPeIo.
Perynsanus npoueccoB )KU3HEAESATEIbHOCTH OPIraHU3MOB.

Paznpaxumocts. HepBHas cucrema, ocobeHHocTu cTpoenus. Pednekc, nHcTUHKT.be3ycnoBHbIe U
ycioBHbIe pediekcsl. CiioxHbIe (YOPMbI TOBEICHHUS.

OHJOKpUHHAsA cucTeMa. Ee poyib B peryisuuu MpoleccoB >ku3HenesTenbHocTH. Kenesbl
BHYTpPEHHEN ceKpelnu. PocToBbIE BellecTBa paCTCHUM.

JlaGopaTtopHnast pabota. CpaBHEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX. [leMOHCTpatust
MHUKpPOIIPENapaToB HEPBHOW TKaHM, KOJIEHHOTO M MHTraTelbHOropedeKcoB, MoJieNeil HEpBHBIX
CUCTEM, OPTAHOB YYBCTB PaCTCHUH,

BBIPAIICHHBIX MTOCIIe 00Pa0OTKU POCTOBBIMH BEIIECTBAMH.
PASMHOXEHUE OPT'AHU3MOB. buonorudyeckoe 3Ha4eHHUE Pa3MHOKCHHS.

Bunel pasmHoskenus. becrionoe pa3MHoXkeHNE )KUBOTHBIX (JeJIEHUE

pOCTEHIINX, MOYKOBaHUE TUAPHI). becnonoe pasmHokeHue pactenuil. IlomoBoepazmHokeHnE
opranu3zMoB. OCOOEHHOCTH TMOJOBOT0 Pa3MHOKEHUS

KHUBOTHBIX. Opransl pasmHokeHus. [lonosbie kinetku. OmionorBopenue. [lonoBoepasmMHoxkeHNE
pactenuii. OnpuieHre, JBOMHOE OIJI0I0TBOPEHHE.

O6pa3oBaHue TIOIOB M CEMSIH.

[TpakTueckas pabota. BereraTuBHOE pa3MHOKEHNE KOMHATHBIX pacTeHUU. JleMoHCcTpalus crnocoboB
pa3sMHOXKEHHUs paCTeHUH; pa3HO0Opa3usl U CTPOCHHUICOL[BETHH.

POCT U PA3BUTHUE OPI'AHU3MOB. Ilpopacranue cemsiH u ero tunbl.PacmpocTpanenue
ceMsH. PocT 1 pa3BUTHE MHOTOKJIETOUHBIX )KUBOTHBIX:

dbopMHUpOBaHKHE 3apOABIIIA U TPOIECCH], MPOUCXOAIINE MPH 3TOM: JpobIieHre,00pa3oBaHNe



JBYXCIIOMHOT'O ¥ TPEXCIOMHOrO 3apoAsiia. [Tonsarus
«bnactyna», «racTpyna», «Helpynaa». TUnbl pa3BUTHS KUBOTHBIX (MPSIMOE MHENPSIMOE).
JlaGopaTopHble M MpakTHYECKUEe pabOThl. BiusiHMe pa3znuyHbIX (aKTOPOB HAIPOPACTAHUE CEMSH
(BUPTYyaJIbHO WJIM HAa HATYypaJbHBIX 00BEKTaX ).

IIpopacranue ceMeHn ¢aconmu  (BUPTyaJbHO M Ha HATypalbHBIX 00BEKTaX).
OnpeneneHue TUIIOB pa3BUTH KUBOTHBIX. [IpsiMoe 1 HelpsIMOe pa3BUTHEHACEKOMBIX

JemoncTpanus pa3IMYHBIX IIPEACTABUTENIECH JYKapuorT, UX  MHOroobOpasus,
0COOEHHOCTEH CTPOCHUS U Pa3MHOKEHHUS.
OcHoBHbIE IIOHATUSA: IIUTaHUE, [IUILEBAPEHUE, BBIJICIICHHUE, pa3MHOXKEHUE,

KOOpJIUHALIMS U PETYISIUs, POCT, pa3BUTHE.
YMeHus: IPUBOAUTD MPUMEPHI PU3NOIOTUYECKUX TPOIIECCOB, O0BACHATD PA3TUUUSIMEKIY TUTAMU
Pa3MHOXKEHHUS, POCTOM U pa3BUTHEM, OOBSICHSATH 3HAUCHHE

CUCTEM OpraHU3Ma.
I[TPEAMETHBIE PE3YJIBTATBEI OBYUEHUA
VYyamuecs JOJKHBI 3HATh:

— CYTb MOHATHN U TEPMHUHOB: «IIHUTAHUEC», «IIHUIICBAPCHUC), (((bOTOCI/IHTCS»,
«ABIXaHUEC», KTPAHCIIOPT BEUICCTB), «0o0MeH BEIICCTB», KKOOPpAWHALIUA,

«PeryJsLus», «BBIACICHUE», «Pa3MHOKEHHUE, «OMBUICHUE», «OIIOJOTBOPEHUEY,

«POCT», «PA3BUTUEY; IIPSMOE PA3BUTHUEY, KHETIPSIMOE Pa3BUTHE»

— OpraHbl u CHCTEMBI, o0ecreynBaroue OCHOBHbIE IPOLIECCHI
KU3HEIEATEIbHOCTH OpraHu3Ma.

VYyamuecs 10JKHBI YMETh:

—OMNpeAeNATh U MT0Ka3bIBaTh Ha TAOJIHUIE OpPraHbl U CUCTEMBI, COCTABIIAIOIIMEOPTaHU3Mbl PACTEHUH 1
KHUBOTHBIX;

—O0OBACHATH CYIIIHOCTh OCHOBHBIX IIPOLIECCOB KHU3HEAEATEILHOCTH OPraHU3MOB;

—000CHOBBIBATh B3aUMOCBSI3b IIPOIIECCOB KHU3HEICATCILHOCTH MEXKIY COOOI;

—CpaBHUBATH MPOIICCCHI JKU3HEACATEIPHOCTH PA3IUYHBIX OPraHU3MOB;

—Ha0JIrI0AaTh 32 OMOJIOTUYECKUMH MPOIIECCaMU, OTMCHIBATh UX, 1€TIaTh BHIBOIbI

—WCCIIEIOBATh CTPOCHUE OTCIIBHBIX OPraHOB OPTaHU3MOB;

—(pUKCHPOBATh CBOM HAOIIO/ICHUS B BUJI€ PUCYHKOB, CXEM, TA0JIHIL;

—CoO0JII0/1aTh TIpaBUJjIa TIOBEICHHS B KaOMHETE OMOJIOTHH.
METAIIPEIMETHBIE PE3VJIbTATBI OBYUEHU

VYyaruecs: 10JKHBI YMETh:

—OpraHu30BLIBaTh CBOIO YUEOHYIO AESITENbHOCTD;

—IIJIAaHUPOBATh CBOIO JIESATEIBHOCTD M10JT PYKOBOACTBOM YUHUTENS (pOAUTENEH);
—COCTaBJISITh I1JIaH pabOTHI;

—Yy4acTBOBATh B IPYMNIOBOI paboTe (Majas rpyrrna, Kjiacc);

—OCYIIECTBIISIT MOMCK  JIOIOJHUTEIbHOM nHpopmanuu Ha  OyMa)XHBIX U
AJIEKTPOHHBIX HOCUTEIISX;

—paboTaTk ¢ TEKCTOM INaparpada 1 ero KOMIOHEHTaMU;

—COCTAaBJISITH IIJIaH OTBETA,

—COCTAaBJISITh BOIIPOCHI K TEKCTY, pa30MBaTh €ro Ha OT/AEJIbHbIE CMBICIIOBBIE YACTH,IEJIaTh
10/13aTr 0JIOBKH;

—Yy3HaBaTh U3y4aeMble OOBEKTHI Ha TaOIUIIAX;

—OIICHUBATh CBOM OTBET, CBOIO paboTy, a Takke paboTy OHOKIACCHUKOB.Pazmen 3.
Opranusm u cpena (3 yaca).

CPEIIA  OBUTAHUA. OAKTOPHI CPEJIbl. Bnusaue  (pakTopoB  HEKHBOU
IPUPOJIBI (TEMIepaTyphl, BIAXKHOCTH, CBETA) HA JKUBbIE OPTaHU3MBI.

BzanMocBs3u JKUBBIX OpraHnu3MoOB.

JlemoHcTpanus. Komnekuuu,  wimocTpupyomume 9KOJIOTUYECKHE B3aMMOCBSI3H
JKHUBBIX OPraHU3MOB.
[MPUPOIHBIE COOBIIECTBA. [Ipuponnoe COOOIIIECTBO. DKocucrema.

CtpyKTypa U CBSI3U B IPUPOTHOM coobrmiecTBe. Llenn nutanus.
JemoHcTpanusa. Moaenu sKOJI0TMYECKUX CUCTEM, KOJUIEKIIUH, UIUTKOCTPUPYIO-IIUETTUIIEBBIE NENU U
CETH.



[MTPEJIMETHBIE PE3YJIbTATBI OBYYEHU A

VYyamuecs 10/KHBI 3HATH:

—CyTb MOHATUN U TEPMHUHOB: «cpeia OOUTaHUS», «(PAKTOPBI CPeabl», «(PHaKTOPHIHEKUBOM
HIPUPOIBI», «(haKTOPBI KUBOW IPUPOABDY, ITHILEBBIE LIETIH,

«IUIIEBBIE CETHY, IIPUPOJI-HOE COOOILECTBOY, «IKOCHCTEMAY;

—KaK TOT WJIX HHOH (paKTOp cpeabl MOXKET BIUATH HA )KUBbIE OPTaHU3MBI

—XapakTep B3aMMOCBSI3ei MEXAYy  JKUBBIMH  OpraHH3MaMu B MPUPOIHOM
COOOIIIECTBE;

—cTpyKTypy npupoHoro coodmectsa METAITPEJIMETHBIE
PE3VJIbTATBI OBYUYEHUA

VYyamuecs 10JKHBI yMETh:

—OpPraHu30BbIBaTh CBOIO YUEOHYIO JACSITEbHOCTD;
—IIJIAaHUPOBATH CBOIO JIEATENILHOCTD M10J] PYKOBOACTBOM yuHUTeNs (poauteneil);

—COCTaBJIATh IUIaH PabOTHI;

—Yy4acTBOBATh B IPYyNIIOBOI paboTe (Majas rpyIra, Kiacc);
—OCYILECTBIATE IIOUCK  JTOIOJIHUTEIBLHON uH(pOopMaIU Ha  OyMaXHBIX u
AIIEKTPOHHBIX HOCUTEISIX;

—paboTaTh ¢ TEKCTOM naparpaga 1 ero KOMIOHEHTaMH;

—COCTaBJIATH IUIaH OTBETA;

—COCTaBJIATh BOIPOCHI K TEKCTY, pa30MBaTh €ro Ha OTJEJIbHbIE CMBICIIOBBIE YACTH,1€J1aTh
IIO3ar0JIOBKH;

—Yy3HaBaTh U3ydaeMble 0OBEKTHI Ha TAOIHUIIAX;

—OIIeHUBATh CBOM OTBET, CBOIO paldoTy, a TaKkke paboTy OJIHOKJIACCHUKOB
JIMYHOCTHBIE PE3VJIBTATBI ObYUYEHU A

JIMYHOCTHBIE PE3VYJIbTATBI OBYUEHUA

—®opmupoBaHe OTBETCTBEHHOI'O OTHOILIEHUS K 00yUYEHUIO;

—opMupoBaHue MMO3HABATEIbHBIX HHTEPECOB M MOTUBOB, HAIIPABJICHHBIX HaU3y4deHUE
IIporpamm;

—pa3BUTHE HABBIKOB O0Y4EHUS;

—opMupoBaHre COLMAIBHBIX HOPM M HaBBIKOB ITOBE/ICHUS B KJIacce, IIKOJIE, JOMau JIp.;

—opmupoBaHue 100poKeIaTeTHHOTO OTHOIICHHSI K MHEHUIO IPYTOro YEJIOBEKa;

—opmupoBaHue KOMMYHHKATUBHOM KOMIETEHTHOCTH B 0OmeHun u
COTPYAHUYCCTBEC CO CBEPCTHUKAMU, YUUTCIIAIMU, ITIOCTOPOHHUMMU JIFOABMU B

npoiiecce yueOHOM, OOIIIECTBEHHOM U IPYroi 1esTeIbHOCTH;

—O0CO3HaHHUEe LIEHHOCTH 3/I0POBOT0 U 6e30macHoro o0pasa xKHU3HH;

—O0CO3HaHHUEC 3HAYCHUA CCMbH B ) KMU3HH YCJIOBCKA,
—YBAXKUTCJIBHOC OTHOMICHUC K CTApIINM U MJIAJIINM TOBApUIIAM

Conep:xanue nporpammbl Buosiorusi. 7 knacc. (68 4, 24 B Hexe0)

Tema 1. Opranu3zanus xuBoii npupoxas! (5 4.)

Opranusm — equHoe 1enoe. O0mue CBOWCTBAa OPraHu3MOB: OOMEH BEIECTB, HACIEICTBEHHOCTD,
W3MEHYHMBOCTh, BOCIIPOM3BENEHNE, WHAMBHIyalbHOE pazButhe. CpemooOpasyromas — poib
opranuzMoB. Bua. OO6mme npusHaku Buzpa. Apean Buzpa. [IpucrnocobieHHOCTh ocobelt K
KOHKPETHBIM YCIIOBHUSM cpefpl ooutanus. [lomynsiius - yacte Buna. [lomynsiun pa3HbIX BHIIOB —
B3aMMOCBSI3aHHbIE YaCTH MPUPOTHOTO coodiecTBa. [IpupoaHoe cood1IecTBO — YacTh SKOCUCTEMBI.
BunoBas m mpocTpaHCTBEHHas CTPYKTypa cooOmiectBa. [luimieBbie CBS3M OpPraHU3MOB B
IKOCHUCTEME. DKOCcHCTEMa — yacTh Onocdepsl. Paznoobpasue skocucrem.

Tema 2. DBotonus KuBOii NpUpoabI (4 yaca)

Bo3HnukHOBEeHHE XHM3HHM Ha 3emiie W e€ CyIIecTBOBaHHWE B (popMe HKOCHCTEMBI. DBOIFOIIHS.
OcHOBHBIE COOBITHSI B UCTOPUYECKOM IYTH Pa3BUTHUS KMBOM HPUPOABL: OT apxes K KaiHO3010.
OpomoruonHoe yuenue Y. JlapBuna. HacnencTtBeHHOCT W M3MEHYMBOCTH, Oopnba 3a
CYIIECTBOBAaHHE W E€CTECTBEHHBIH OTOOpP — JBIKYIIHME CHJIBI ABOJIONHMH. [IpHCIIOCOOIEHHOCTD
oco0elf K KOHKPETHBIM YCIIOBHSIM Cpelbl OOMTaHus, pa3HooOpa3ue BHIOB. BO3HMKHOBeHHE
BbICIIMX (OPM JKU3HU Ha OCHOBE 0Oojiee MPOCTBIX — pe3ynbTaT 3BOIIONMM. JloKa3arenbcTBa
HBOJIIOIUM: OKAMEHEJIOCTH M OTIEYaTKH, 3apOJBIIIEBOE CXOJCTBO, CAUHBIA IIAH CTPOCHUS,



pyAUMEHTapHbIE OpraHbl, PEIUKTOBbIE BUbl. CHCTEMAaTHKa paCTEHUH 1 )KMBOTHBIX
— oToOpakeHue 3Botonnu. [IpuHIUTIBI KITacCUpUKAIIH.

Tema 3. PacTeHus1 — MPOM3BOAUTEIH OPraHUYECKOr0 BenecTBa. (22 yaca)

[lapcTtBo pacrenus, obmue npuszHaku. Ocobasi pojab pacTEHU B KM3HU HAICH TUTAHETHI Kak
MPOM3BOUTENCH OpraHndeckoro BemiecTBa. JKusHeHHble (opmbl pacteHuil. CoBpeMeHHBII
pacTUTENBHBIN MUP — pe3yJIbTaTa 3BOJIIOIUH.

ITogmapctBo Hacrosimue Bomopocnu. IlommapctBo barpsaku. OcOOEHHOCTH — CTPOCHHUS
Bojopocieit. Otnensl Bogopocieit: 3enéunie, bypeie, Kpacusie Boopociau. UepThl mporpeccuBHOM
opranuzanuu OypbIx Bojopocieil. Ponb Bomopocieil B BOAHBIX 3kocucTeMmax. McmosibzoBaHue
BOJIOPOCJIEH B IIPAKTUYECKONACATENBHOCTH YEI0BEKA.

[MonuapctBo  Bpicmme  pacteHus.  YCIOXKHEHHE  CTPOEHHS PAacTeHUH B CBSI3U  C
IIPUCTIOCOOIEHHOCTRIO K YCIOBHAM HA3eMHO-BO3IYIIHOH cpedbl. IIpOMCXOXKIEHHE BBICIINX
pactenuii. [lepBbie Ha3eMHBIE pacTeHUS — PUHUODHUTEI.

Otnen MoxoBUIHEIE.

Mxu — camble ApeBHHE BbIciIue pacTeHus. OcoOeHHocTH cTpoeHust MxoB. JKusneHHsiil LUK
MXOB Ha IIpUMepe KyKYyIIKHHA JibHA. PasHooOpa3ue MxoB. Posib MXOB B 00pa3oBaHUM OOJOTHBIX
skocucteM. buochepHoe 3HadeHue OOJOT, SKOJOTUYECKHE TIOCIEACTBUS WX  OCYILCHHS.
TopdoobpazoBanue, ucnonb3oBanue Topda.

Otpenel  IlanopoTHukoBuAHbIE, XBOLIEeBHIAHBIE, IlnayHOBUAHBIE. VYCIOXKHEHUE CTPOCHUS
IIaIIOPOTHUKOB 10 CPAaBHEHUIO ¢ MXaMH. LIMK1 pa3BUTHS NMAalOPOTHUKOB, 3aBUCUMOCTH OT CPENbI
obutanus. BeiMepire qpeBoBUAHBIE (HOPMBI TATOPOTHUKOBHIHBIX, XBOIICH U MJIAYHOB, MX POJIb B
JPeBHUX JIEeMMax KaMEHHOYTOJIbHOTO MepHoja U 00pa30oBaHUU KaMEHHOro yris. PazHooOpasue
COBPEMEHHBIX MallOPOTHUKOB U UX 3HAYCHHUE.

Ponp namopoTHHMKOB, XBOILEH, IJIayHOB B 0O0pa3oBaHMM JpeBHUX JiecoB. CeMeHHbIE
pacTeHust, o0LIMe PU3HAKU

Otnen TonmocemeHHble — Oojee ApeBHssI rpynmna ceMeHHbIX pacteHuid. Kitacc XBoiiHble:
CTPOEHHUE U LIUKJI Pa3BUTHs COCHbI OOBIKHOBEHHOM. PelIMKTOBBIE TOI0CEMEHHBIE — CATOBHUKOBBIE U
IMHKroBble. Pa3zHooOpa3sue cCOBpeMEHHBIX XBOHHBIX. POJIb rOJIOCEMEHHBIX B SKOCHUCTEME TaWrH.
buocdepHoe 3HaueHNE rOJIOCEMEHHBIX.

Otnen Ilokpeitocemennsie, win L[BeTkoBbie — 00mue mpuszHaku. YepTel 0oJiee BBICOKOM
OpraHu3ali 0 CPaBHEHUIO € rosioceMeHHbIMU. lIpoucxoxnenue. CBoeoOpazue KU3HEHHOTO
nukia nokpeitoceMeHHbix. C.I'. Hapammu — BeImaromuiicss oTreuecTBeHHBIM OoTaHuK. J[BoitHOE
orofoTBopeHue. ITpucnoco01eHHOCTh MOKPHITOCEMEHHBIX K KU3HU B PA3IMYHBIX IKOJIOTHUECKUX
yenoBusix. Knaccugukanusa noxpsitoceMeHHbIX. Kiacesl OpgHononbHble U JIBynonbHble. A. JL
TaxTamksaH, €ro BKJIaJ B H3yYEHHME CUCTEMATHKH IOKpeITOceMEHHBbIX. Kmacc JIBynomnbHbIE:
CemetictBo Kpecronernsie, CemeiictBobobossie. CemelicTBo [1acieHoBble (IUKOpacTyIIue BUIbI
u KyneTypHble pacteHusi). Kiacc OnnomonbHble: CemeiictBo Jlunelinsie. CemeiicTBo 3iaku
(mukopactyiue BUAbI U KyJIbTypHbIE pacTeHus ). POsb 371aK0B B JIyTOBBIX U CTEIMHBIX3KOCHCTEMAX.

3HaueHUE MOKPHITOCEMEHHBIX I pa3BUTHA 3emilenenusd. Co3naHue COpTOB U3 JUKOPACTYIIMX
BujoB. Cenekuus. 3epHOBOE XO035CTBO — OCHOBa 3emuiedenus. [lmieHuna — ocHoBHasl xJyieOHas
KynbTypa. PazHooOpa3ue nuieHul: TBEpable U

MATKHE, SpoBble M o3uMble. OBomieBojacTBO. Kamycra — fapeBHssi OBONIHAs KyJbTypa, €€
Pa3HOBUAHOCTH M COpTa. BripamuBaHue KamycThl.

Tema 4. llapcTBo kMBOTHBIE. (28 4acoB)
[{apcTBo XKusotHbie. OO1as xapakreprctuka. CHMMETpHs TeJla Y dKUBOTHBIX.

Ponb )KUBOTHBIX Ha MIIaHETE, KaK MOTPEOUTENIeH OPraHMYECKOTO BEIIEeCTBA.

[ToamapctBo OnmHokierounsle, wim [Ipocteitmue. OOmue npusHaku. Poib OHOKIETOYHBIX B
IKOCUCTEMaX, 00pa3oBaHNE U3BECTHSKA, MeJa, TIECUaHUKA.

Tun CapkoxxryTukoHoctibl. OcoOeHHOCTH CTpOeHus, pasHooOpasue. Ponb B akocucTeMax

Tun CrnopoBuku. OcoOEHHOCTH OpTaHU3AIMH CIIOPOBUKOB — MMAPA3UTOB YEIOBEKA U KUBOTHBIX.
Mepsi npoduaakTUKU 3a00JI€BaHUH, BEI3BIBAEMBIX CIIOPOBUKAMH.

Tun Nudysopun. Ocodbennoctu crpoenus. [lpuznaku 6ojee BHICOKON opranuzanui HHPy30puit
110 CPABHEHUIO C IPYTUMU MPOCTEUIINMH.

[TonuapctBo MHOrOKIeTOuHble. OOmme mnpu3Haku. [IpoWcXokaeHHE MHOTOKIETOYHBIX OT
KOJIOHHAJIbHBIX KT'yTUKOBBIX. MccnenoBanusa M. 1. MeunukoBa. becrio3BOHOUHbBIE KUBOTHBIE, UX
pOJIb B DKOCHCTEMAX

Tun KumeunononoctHsie. OOmIas xapakTepucTuka, pasHooOpasme. Kmaccel: I'mapoumgasbie,
Cuudonnnsie, KopamioBsie momumnbl. 3HaYCHUE KAIEYHOIOIOCTHBIX B BOJHBIX dKOCUCTeMax. Pob



KOpPaJUIOBBIX MTOJIUTIOB B 00pPa30BaHMH MOPCKUXPHU(OB U aTOJLJIOB.

Tun Ilnockuwe yepu._OOmias xapakTepucTuka W pasHooOpasue. Kmacc PecHuunbplie uepswu.
OcoOeHHOCTH OpraHM3alliid B CBSI3M C OOMTAaHMEM B MOPCKHX M INpecHbIX Bogoémax. Kiacc
Cocanpuuku. [IpucnocoOnenust k napasutusmy. L{ukipa3BuThs U cMeHa X0351€B y MEeYEHOYHOIO
cocanpiuka. Kmace Jlentounsle yepBU. (OCOOEHHOCTH CTPOCHHS, >KU3HEICSATEIHHOCTH,
Pa3MHOXKEHHUS U pa3BUTHUA OBIYBETO IEMHSA, YEpPThl IMPUCIOCOOIEHHOCTH K Mapa3uTU3MY.
[Ipodunaktuka 3a601€BaHU, BEI3BIBAEMBIX TNIOCKUMHU YEPBSIMH.

Tun Kpyrneie uyepBu. OOmme npusHakud. PasnooOpasme. I[lukn pasBuTHsS acKapubl
yesioBedeckol. Mepbl IPOQUIAKTUKY 3apaKeHUs KPYTIbIMH YEPBAMH.

Tun Konpuatbie uepBu. OOmas xapakrepuctuka. [IporpeccuBHble 4YepThl OpraHHU3aIMK I10
CPaBHCHUIO C IJIOCKMMH M KpYribIMU 4epBsimu. PasHooOpasue. Kiaccel: MHOTOIIETHHKOBEIC,
ManomerunkoBble, [IusBku. OCOOEHHOCTH BHEIIHErO0 M BHYTPEHHETO CTPOEHUS JOKIEBOTO
4yepBsi. BumoBoe pasHooOpasue W poiib KOJbUATBHIX YEPBEH B TOYBEHHBIX, MPECHOBOAHBIX H
MOPCKHUX 3KOcUcTeMax. ['epynorepanus.

Tun Mommockn.O0mas xapakrepuctuka Tuna. PasnooOpasue. Kmacc bproxonorue. Ponb
OpIOXOHOTMX MOJUIIOCKOB B 9KOCHMCTeMaX. BUIbI mapa3uThl U BpPEIUTENN CEJIbCKOTO XO3SHCTBA.
Knacc /IByctBopuarsie. Posb JBYyCTBOpYATHIX MOJUIIOCKOB B OHMOJIOTHYECKOW OYHMCTKE BOIOEMOB.
Kitace I'onoBonorue. IIporpeccuBHbIE UepPThI CTPOCHMUS.

Tun Unenuctonorue. OCOOEHHOCTH BHEIIHErO0 M BHYTpeHHero crpoenus. [Ipoucxoxaenue.
Paznoobpasue. Kiacc pakooOpasnble, o00Omas xapakTepucTuka, pasHooOpasue. Kiiacc
[TaykooOpa3Hble, OTIMYUTEIHLHBIE 0COOCHHOCTH, pasHoobOpasue. Kitacc Hacekomebie, o01mme yepThl
BHEIIHETO 1 BHYTPEHHET0 cTpoeHus. Pa3Burue HacekoMbIX. PasHooOpa3ue HaceKOMBIX, UX OTPSIbI

(TapakaHbl, CTPEKO3bl, KIOMbI, JKYKH, 0abOUKH, JABYKpBUIbIE, IE€PEHOHYATOKPBUIBIE).
OOwiecTBeHHbIE HacEKOMbIE. POJIb HACEKOMBIX B 9KOCHCTEMAX, IPAKTUYECKOE 3HAUCHHUE.

Tun Xopnosbie. O6mue npusHaku. [loxrtun becuepennsle, oOmas xapakrepuctuka. Kiacc
Jlanmetnuku. Ctpoenme naHnerauka. l[logrum UYepennwie, wiu [lo3BoHOYHBIE, OOIIas
XapaKTepUCTHKA.

Hanknacc Ppi6pl. OCOOEHHOCTH BHEIIHETO M BHYTPEHHEI'O CTPOEHHSI B CBSI3U C OOMTAaHHUEM.
Knacc Xpsiuesble pbiObl, 0OIIME NpU3HAKK. PazHOOOpasue: aKyibl, CKaThl, XuMepbl. Kiacc
Kocthble pbiObl. [IporpeccuBHble 4YepThl CTPOCHHS IO CPABHEHUIO C XpALIEBbIMHU. JlpeBHUE
KOCTHBIC phIOBI — Jomacronépeie. [logknace Jlydenépreie — Hanbomnee pazHOOOpa3Has rpyrmma psio.
OcHoBHble oTpsanbl: Ocerpoobpasnbie, Cenpaeoodpasnslie, Jlococeobpasnble, OkyHe00Opa3HbIE.
[IpoMbICIIOBBIE PHIOBI.

Knacc 3emuoBonuble, unu Am¢pubun. IIpoucxoxaeHue mepBbIX HA3EMHBIX KHUBOTHBIX.
OCOOEHHOCTH CTPOEHHMS, CBA3aHHBIE C BHIXOJOM Ha cymly. PasmHoxenue u pasutue. CBs3b C
BOJIHOM cpeqoii B epuo/]] pa3MHOKeHHs. MHOroo6pasue 3eMHOBOAHBIX. Pob B sKOCHCTEMAX.

Knacc Ipecmbikaromuecs, nnu Pentunuu. O01ue npu3Haku Kak TUIHYHBIX OOUTaTeNed CYIIH.
[poucxoxaenue. [IporpeccuBHbIE 4epThl OPraHU3AllMU MO CPABHEHMIO C 3€MHOBBIMH. OTpSIBI:
Kpyrioronossle, Yemyiiuatsle, Kpoxonunsl, UYepenaxu, KiroBoronoeie  (rarrepus)
MHorooOpa3ue BuI0B. OCOOEHHOCTH CTpPOEHMs, CBsA3aHHBIE cO cpenoil oburtanus. Ponp B
9KOCHCTEMAX U JKU3HH YEJIOBEKA.

Knacc ITtunel. Ocobennoctu IITHIbI HA3€MHBIX U BOAHBIX SKOCHUCTEM.

Knacc Munekonuratomue. OcoOEHHOCTH Ppa3MHOXKEHHSI W Pa3BUTHUA  MIIEKOIMHUTAIOLIHX.
Mnekonuraromue pasHbIX JKOCHCTEM. MiekonuTaromue poaHoro kpas. Poup ntunm u
MJIEKOTUTAIOIINX B )KU3HU YEJIOBEKA.

Tema 5. Bakrepuu, rpudbl — pa3spylIuTe] M OpraHuveckoro Bemecrsa. Jlumaiinuku. (4
yacoB) llapctBo OGaktepuu. LlapctBo rpuObl. Ponb rpuboB B mpuposne M JKU3HU YeEIOBEKa.
JInmaiHUKA.

Tema 6. Buopasnooopasue. (5 yacoB) BugoBoe paznoodpasue. IKOCHCTEMHOE

pasHoOOpa3ue U  JesATeIbHOCTh dYenoBeka. IlyTm coxpaHeHHss OHOpa3HOOOpa3us.
Pa3noobpa3zue nTHil geca poIHOTO Kpas.

Conep:xanue nporpammbl buostorus. 8 kiace. (68 4, 2 u B Heel110)

BBenenne. Hayku o6 opranmsme denoBeka. KynbTypa 310pOBbsi- OCHOBA MOJHOIICHHOMN
JKNU3HU.

Tema 1. HacjieacTBeHHOCTBh, cpeaa W o0pa3 :xku3Hu — ¢akTopbl 310poBbs. Kierka-
CTpPYKTypHasi enuMHuna opranusma. CoMaTH4ecKHMEe M I0JIOBbIE KJIETKU. HaciencTBeHHOCTh U



300pPOBLE. HaCJIQI[CTBeHHaSI U HCHACICACTBCHHAas1 HN3MCHYHMBOCTD. HaCJIeI[CTBeHHLIe 60JI€3HI/I
MEJIUKO-TEHETHYECKOE KOHCYJIbTHUpOBaHUE. DaKTOPBI OKPYKAIOIIEH cpenbl u 370poBbe. O6pa3
YKU3HU U 370POBBE.

Tema 2. Ilejl0CTHOCTHL OpPraHuM3Ma — OCHOBA €ro :KU3HeAesiTeJbHOCTH. KOMITOHEHTHI
opranusma uenoBeka. CTpoeHre U MPUHIMUIBI paboThl HEPBHOU cucTeMbl. OCHOBHBIE MEXaHU3MBI
HEpPBHOM perynsauuu. ['ymopanbHas peryinsauus. BHyTpeHHss cpela OpraHu3Ma- OCHOBA €ro
uenoctHoctu. KpoBe. @opmenHbieaneMenTsl kpoBu. KpoBeTBopenne. UMMmynuTer. UMMyHoOOrus
U 3J10pPOBBE.

Tema 3. OnopHo-aBUraTejibHAas cucreMa u 310poBbe. OOmiee cTpoeHue ckenera. OceBoit
ckener. Jlob6aBounblii ckener. CoeAMHEHHE KOCTEW. MBIIIEYHAsl CUCTEMa CTpOeHHE U (YHKIUU
MbIlL. OCHOBHBIE IPYIIIBI CKeNeTHBIX MbllIL. OcaHka. [lepBast momols npu TpaBMax CKeJeTa.

Tema 4. Cucremsl xu3HeoOecneuenusi. PopmupoBanne KyJabTypbl 310poBbsi. CTpoeHue
cepledHo-cocynucTol cucreMel. Pabora cepaua. J[BukeHue KpoBU IO cocynam. Perymsimus
KpoBooOpamienus. [lepBas momours npu OOMOPOXKEHUSX M KpoBoTeueHusix. Jlumdaruueckas
cucrema. Ctpoenue U GyHKIHUU OPTaHOB AbIXaHUs. DTarbl Ipixanus. Jlerounsie o0beMbl. [ uruena
opranoB jabixanud. llepas momomis npu HapyuieHusx abixanua. OOmen BemecTB. IluTtanue
nuuieBapeHue. OpraHbl NUIIEBApUTENbHOM  cucTembl. [luieBapeHne B MOJOCTH  pTa.
[IumeBapenue B KeNyaKe W JIBEHAAUATUNEPCTHOM Kuiike. IluieBapeHne B TOHKOW M TOJICTOM
KuIIKe. bapsepHas posib neyenu. Perymsanusa numeBapeHus. benkoBbwld, »KUPOBOM, YIVIEBOJIHBIN,
CONIEBOM M BOAHBIA OOMEHBI BellecTB. BUTamMuHBI M MX 3HaYeHHe I opranusma. Kymbrypa
nuTands. OcCOOEHHOCTH THMTaHUS JeTed H TOAPOCTKOB. IluiieBble oOTpaBleHHS W WX
npenynpexaenue. CtpoeHue u GyHKIIUN MOYEBBIICIUTEIBHON crcTeMbl. MoueoOpa3oBaHUE U €ro
perymsimust. Ctpoenue u GyHKIuH Koxku. Kynbrypa yxonasa koxeil. bonesnu koxu. Ponb koxu B
peryJsiliuy TeMIIepaTypbl Tena. 3akajviBaHUeE.

Tema S. PenpoaykTuBHasi cucremMa u 3a0poBbe. CTpoeHue W (YHKIHMH PENPOIYKTUBHOU
cucTeMbl. BHyTpuyTpoOHOE pa3BuTHE U pokIeHUEe pedeHKa. PenpoaykTuBHOE 310pOBBE.

Tema 6. CucremMbl peryjsiiuM >KU3HeIesITeJIbHOCTH W 3710poBbe. lleHTpanbHas HepBHas
cucteMa. CnuHHOM MO3r. ['0JOBHOW MO3r: 3agHUM U cpeaHui Mo3r. IIpoMexyTOuHbBI MO3T.
Koneunsiii mMo3r. CoMaTH4eCKUil M BEreTaTUBHBIM OTIENbl HEPBHOW CHCTEMbI. DHJIOKPUHHAA
cuctema. ['ymopanbHas perymsinus. CTpoeHue U GyHKIIUH jKeJie3 BHYTPEHHEH CeKpeLuu.

Tema 7. CBsi3b OpranusMa ¢ okpy:kawiue cpegoi. CeHcopHble cucteMbl. Opranbl 4yBCTB.
Ananuszatopsl. 3puTenbHbI  aHanuzatop. CiyXxoBol M BecTHOYJSPHBIM  aHAIM3aTOPBI.
OO0oHsATENbHBIN, BKYCOBOM, KOKHBIN U TBUTATEIBHBINA aHATU3aTOPHL. [ HTHEHa OpraHOB UYBCTB.

Conep:xanue nporpammbl Buosorusi. 9 kiacc. (68 4, 2 4 B Hemel110)

Beenenue (1 1)

Mecto Kypca B cUCTEME €CTECTBEHHOHAYUYHBIX TUCHMIUIMH, a TaKkKe B OMOJIOTMYECKUX HayKax.
Henn wm 3amaum Kypca. 3HaueHue MpeaAMeTa JUIsi NOHMMAaHUS €AMHCTBA BCEro JKHUBOTO M
B3aMMO3aBUCHUMOCTH BCeX YacTel Ouochepbi3eMin.

Paznen 1. CrpykrypHas OpraHu3anus KHBBIX OpPraHu3MoB (12
Tema 1.1. XUMHUYECKASI OPTAHU3ALIUS KJIETKH (3 1)

DJeMeHTHBIN cOCTaB KJIETKH. PacnpocTpaHEHHOCTh JIEMEHTOB, UX BKJIaJ B 00pa3oBaHME KUBOU
MaTepud U OOBEKTOB HEXMBOW NpPUPOJbl. MakpollIeMeHThl, MUKpPOAJIEMEHThl; MX BKJIaJI B
o0pa3oBaHNe HEOPraHWYECKUX M OpPraHMYECKHX MOJIEKYJ XHMBOro BelmlecTBa. Heopranuueckue
MOJIEKYJIbl JKMBOrO BelecTBa. Bojna; e€ xumuueckue cBoicTBa U Ouosnorudeckas poiib. Conu
HEOPraHMYeCKUX KHUCIOT, HX BKJIaJ B O0ecleYeHue MPOIECCOB HKHUIHEISATETbHOCTH |
nojajepkaHue romeocrasa. Poiab KaTMOHOB M aHUOHOB B 00OECHEYEHHWH  IPOILIECCOB
KHU3HEAEATENbHOCTH. OCMOC U OCMOTHYECKOE JaBIEHHUE; OCMOTUYECKOE MOCTYIUIEHUE MOJIEKYT B
kieTky. Opranudyeckue MoOJIeKyJbl. buonormyeckue mnonuMepsl — O€IKH; MX CTPYKTypHas
opranuzanus. OyHKIUU OENKOBBIX MOJEKYJI. YTJIEBOJbI, UX CTPOCHHUE M OMOJIOTMYECKas POJb.
XKupbl — OCHOBHOI CTPYKTYpPHBIIKOMIIOHEHT KJIETOYHBIX MeMOpaH U uctouHuk sHeprun. JJHK—
MOJIEKYy bl HacnencTBeHHocTH. Penymmkanusa JJHK, nepenaya HaciaencTBeHHON MHPOpMAaLUU U3
MOKOJIeHUs1 B mMokojeHue. llepenaua HaciencTBeHHOW HHGOpMaluMu M3 siipa B IUTOILIa3MYy;
tpanckpunuus. PHK, e& crpykrypa u ¢ynkuuu. HHpOpManmoHHBIe, TpPaHCIOPTHBIE,
pubocomansubie PHK.

JeMoHcTpanus

OOBEMHBIE MOJIENM CTPYKTYPHOM OpraHm3anui OHOJOTMYECKHX TOJIMMEPOB — OENKOB H
HYKJICMHOBBIX KHCJOT, UX CpPaBHEHHE C MOJEISIMHU MCKYCCTBEHHBIX IOJMMEPOB (Hampumep,
MIOJINBUHUIIXJIOPUAOM).



[IpenmeTHbIE pe3yabTaThl 00yUYeHUS
VYyaiuecs 10JKHBI 3HATh:
—MaKpOAJIEMEHThI, MUKPO3JIEMEHTBI, X BKJIaJl B 00pa30BaHNE HEOPTAHUYECKUX MOPTaHUMUECKUX

MOJIEKYJT )KUBOTO BEIIECTBA;
—XHUMHUYECKUE CBONCTBA 1 OMOJIOTUYECKYIO POJIb BOJIBI;

—pOJIb KATHOHOB U aHMOHOB B 00€CIIEYEHNH ITPOLIECCOB KUZHEAEITEIbHOCTH;

—YPOBHH CTPYKTYPHOI OpraHu3aniy OeIKOBBIX MOJIEKYI;

—TIPUHLUIBI CTPYKTYPHOW OPTaHU3aIMH U (QYHKIIUH YTIIEBOIOB

—IIPUHLUIBI CTPYKTYPHOU OpraHu3auy ¥ (QyHKIHH KHUPOB;

—CTpyKTYypy HykienHoBbIX kuciot (JJHK n PHK).

VYyamuecs 10JIKHbI YMETb:

—O0OBSACHATH NPUHIIUI ACHCTBUS (DEPMEHTOB;

—XapaKkTepru30BaTh (PYHKIMH OEIIKOB,;

—OTMEeYaTh SHEPreTUYECKYI0 POJib YIJIEBOJOB M IJIACTUYECKYH (YHKIMIO kupoB. Tema 1.2.
OBMEH BEHIECTB U [TPEOGPA3OBAHUE SHEPI'MIU B KJIETKE (4 u)

OOMeH BelecTB U Ipeodpa3oBaHUE SHEPTUU B KIIETKE.

Tpancnopt BemecTB uepe3 KieTouHyro MemOpaHy. [luHo-u Qarounrto3. BHyTpukierouHoe
MUIIEBapEHNE M HAKOIUIGHWE DHEPTUH; PACHICTIICHHE TIIFOKO3bl. buocuHTe3 OENIKOB, KUPOB U
YTJIEBOJIOB B KJIETKE.

[TpenmeTHbIE pe3yabTaThl 00yUeHUs
VYyamuecs 10JIKHbI YMETb:

—OIHUCHIBaTHL OOMEH BCIUICCTB U NPCBPAICHUC SOHCPTHUU B KIICTKE;
— I PpUBOINUTDH HO,I[pO6Hy1-O CXEMY Iponecca ouocuHTe3a OEIKOB.

Tema 1.3. CTPOEHUE N ®YHKIUU KIJIIETOK (5 )

[Ipokapuornueckue KieTku: ¢opmMa © pasmepbl. lluTorurazma OakTepuadbHOM KJIETKH.
Oprannzanus merabosimsMa y npokapuoT. I eHerndeckuii anmapat 6axtepuii. CnopooOpa3oBaHue.
Pa3zmuoxenue. MecTo 1 poJib IPOKapHOT B OUOIIEHO3aX.

DykapuoTudeckas kierka. [{uromnazma sykapuotuyeckon KiaeTku. OpraHesuibl [IUTOILIa3Mbl, HX
cTpykTypa u pynkuuu. [{lutockener. BkiatoueHus u ux poiib B MeTab0IM3ME KIETOK.

KiterouHoe A1po — UEHTp YyIpaBiEHUs KU3HEACITEIbHOCTbIO KIETKU. CTPYKTYpPBhI KJIETOUHOIO
anpa: saaepHas o00J0uKa, XpOMaTHH (T€TepOXpOMaTHH), SAPBIIKO. OCOOEHHOCTH CTPOEHUs
pactutenbHOM KieTku. Jlenenue kinetok. KieTkm B MHOrokiaeroyHom opranusme. [lonstue o
nuddepeHIIMPOBKE KJIETOK MHOTOKJIETOUHOTo opraHu3Mma. peayruukanus JIHK; murtos, ¢assl
MUTOTHYECKOTO JEICHUS U MPeoOpa3oBaHusi XpOMOCOM. bromornueckuii CMBICH ¥ 3HAaY€HHE MUTO3a
(Oecriomoe pa3MHOXKEHHE, POCT, BOCHOJIHEHUE KJIETOYHBIX MOTepb B (DU3HOJIOTHYECKHX U
MaTOJIOTHYECKUX YCITOBUSX ).

Kierounast Teopusi CTpO€HUS OPraHU3MOB.

JAeMoHcTpanus

[TpuHIMNIMATBHBIE CXEMBI YCTPOICTBA CBETOBOTO M 3JIEKTPOHHOT0 MUKpocKona. Cxemsl,
WJUTIOCTPUPYIOIINE METO/IbI IPENapaTUBHON OMOXUMHUH U KMMYHOJIOTHH.

Mopenu kietku. CXembl CTPOEHUSI OPraHOUIO0B PACTUTENLHOM U )KUBOTHOM KJIETOK. MUKpoIpenaparsl
KJIETOK PACTEHH, ’KUBOTHBIX U OJJHOKJIETOUHBIX TPHOOB.

q)I/IprI)I MHUTOTHUYCCKOI'O ACJICHUA B KJIICTKaX KOpPEUIKa JIYKa IO MUKPOCKOIIOM U HACXEME.

Martepuarsl, paccka3biBarolie o Onorpadusx yu€HbIX, BHECIIMX BKJIA/l B Pa3BUTHEKICTOYHON TEOPHH.

JlaGopaTopHble U MPpaKTH4YeCKHEe PAdOThI

N3yuenune KJIETOK OaxkTepuid, pacTeHni A JKUBOTHBIX Ha  TOTOBBIX
MUKpoTpenaparax*.

Paznen 2. Pa3MHokKeHUe U MHANBUHAYAJIbHOE pa3BUTHE Opranu3mMoB (5 4

Tema 2.1. PASMHOXXEHUE OPTTAHU3MOB (2 1)

CymHOoCcTh W (DOPMBI  pPa3MHOXKEHHSI OpraHW3MOB. becronoe pa3MHOXEHWE pacTeHUU u
KUBOTHBIX. [l0IOBOE pa3MHOKEHHE XUBOTHBIX W PACTCHUN; 00pa30BaHUE IOJOBHIX KIIETOK,
OCEMEHEHUE U OIUIOA0TBOpEHNE. bronornueckoe 3HaueHMe MOJI0BOr0 pa3MHOKEHUS. [ 'aMmeTorexes.
[lepuonel 00pa3oBaHMs TOJIOBBIX KIJIETOK: pa3sMHOXEHHE, pOCT, CO3peBaHUE (Meio3)
(dbopMHpoBaHUE MOJIOBBIX KJIeTOK. OCOOEHHOCTH NepMaToreHesa u oporenesa. Omnao10TBOPEHHE.

JAeMoHcTpanus

[TnakaThl, WLTIOCTPUPYIOIINE CIIOCOOBI BEreTaTUBHOTO Pa3MHOMKEHUS IJIOJIOBBIXIEPEBHEB U



OBOLIHBIX KYJBTYP.
Muxkpornpenaparsl AULEKIIETOK. dotorpadum, OTpaXKaroILHe pasHooOpasue
IMOTOMCTBA y OJJHOM TMapbl pOJIUTEIIECH.
[IpeameTHbIe pe3ynbTaThl 00yUeHHUs
VYyamuecs T0JKHBI 3HATH:
—MHOroo6paszue popMm O6ecIosoro pa3MHOKEHHS U TPYIIBI OPTraHU3MOB, JIIKOTOPBIX OHU
XapaKTEPHBI;

—CYIIHOCTH ITOJIOBOT'O Pa3MHOKCHUA U €TI0 OHOJIOrHYECKOe 3HA4YCHUC,
—IIpOLECC raMETOIrCHE3A,

—Mei03 U ero OMOIOTHYECKOEe 3HAUYCHHE;

—CYIIHOCTb OIUIOAOTBOPEHUS.
VYyamuecs 10JKHBI yMETb:

—XapaKkTepru30BaTh OMOJIOTNYECKOE 3HAUCHUE OECII0I0r0 Pa3MHOKEHMS,;

—OOBSICHITH MPOIIECC MEi03a, MPUBOIAIINI K 00pa30BaHUIO FalIONIHBIX TameT. Tema 2.2.
WHANBUY AJIbBHOE PA3BBUTUE OPI'AHU3MOB (OHTOI'EHE3)(3 )

OMOpuoHaIbHbIN nepuos pa3BuTHA. OCHOBHBIE 3aKOHOMEPHOCTH JpO0JIeHHs;00pa30BaHKe

OJTHOCJIOIHOTO 3apoJblIIla —oOnactynel.  lactpymsiuus;

3aKOHOMEPHOCTH 00pa30BaHuUsl JBYCIOHHOTO 3apo/ibiliia— ractpyisl. [lepBuunbliiopranorenes u
nanpHelmas nudgdepeHIupoBKa TKaHel, opraHoB U cuctem.llocTamMOproHaNbHBINA TEepro
pazBuTHsi. opMbI TOCTIMOPHUOHATIBHOTO MEepHoiapa3BuThi. HenpsmMoe — pa3BUTHE; TOJIHBINA

u HETIOJTHBIH mMetaMmopho3.bruosoruueckuii cMbICI
pasButus ¢ meramopdozom. [Ipsimoe pazsurue. Ctaperue.O01IMEe 3aKOHOMEPHOCTH Pa3BUTHSL.
buorenernyeckuii 3akoH. CXOJICTBO 3apOJIbIIICH ¥ SMOpHUOHAbHAS JMBEPTCHITUS

npusHakoB  (3akoH K.  bopa).buorenernueckuii 3axon (9. 'ekkens u .
Mirosnep). Pa6otsr A. H. CeBepiioBa 003MOpHOHATBHON H3MEHYHUBOCTH.

JdeMoHcTpanus

Tabnuupl, WUTIOCTpUpYIOIIKE Iporecc MeTamopdo3a y Oecrno3BOHOYHBIX (KECTKOKPBLIBIX U
YeIIyH9aTOKPBUIBIX HACEKOMBIX) M TMO3BOHOYHBIX (am(uOuii). Tabmuiisl, oTpakaromuye cX0ACTBO
3apoiblIIel TO3BOHOYHBIX KUBOTHBIX. CXxeMbl MpeoOpazoBaHMs OpraHOB U TKaHEH B (huiorexese.

Paznen 3. HacjieACTBEHHOCTh M H3MEHYMBOCTH Opranu3mos (20 1)

Tema 3.1. 3BAKOHOMEPHOCTHU HACJIEAOBAHU A ITPU3HAKOB (10 u)

OtkpeiTue I'. MenzaeneM 3aKOHOMEPHOCTEM Haciel0BaHUs MPHU3HAKOB. ['mOpumonornyeckuit
METOJ U3y4eHHUsl HACJIEACTBEHHOCTH. MOHOTHOPUIHOE U MOJUTHOPUAHOE CKpEIlMBaHUE. 3aKOHBI
Mengens. HesaBucumoe W CHEIUIEHHOE HAcHEOBaHUE. ['eHeTnyeckoe OIpeneneHue MoJa.
I'enoTun Kak LeIOCTHas cucTeMa. B3auMonelcTBHE alUIENBHBIX M HEAJJICNIBHBIX TE€HOB B
ONPEIETICHUN ITPU3HAKOB.

JeMoHcTpanus

Kapter xpoMocom denoBeka. PomoCiIOBHBIE BBIAAIONIUMXCS MPEACTABUTENEN  KYIbTYPBI.
XpOMOCOMHBIE AaHOMA@JIMU 4YeJIOBEeKa M MX (EHOTUNHYECKHe TMposBieHUs. JlaGopaTopHble H
NpaKkTHYecKue padboTbl

Pemenue reneTMyecKuX 3a/1ad4 U COCTaBIEHHUE POJOCIOBHBIX. Tema 3.2.
3AKOHOMEPHOCTU UBMEHYHNBOCTU (6 u)

OcHoBHBIE (HOpPMBI HM3MEHUYMBOCTH. [ eHOTHNHMYEecKas HM3MEHYMBOCTh. MyTanuu. 3HadYeHue
MyTalU{ AJIs1 MPAKTUKU CENIbCKOTO X03s4icTBa U OuoTexHonornu. KomOnHaTHBHAsS U3MEHUYUBOCTD.
DOBOJNIOIMOHHOE  3HAY€HHWE  KOMOMHATHBHOM  M3MEHUYMBOCTH.  (DeHOoTHUnuYeckas,  HWId
MOJU(UKAIIMOHHAsI, W3MEHYUBOCTb. PONIb yclOBUI BHEIIHEH cpenbl B Pa3BUTHHU U MPOSIBICHUH
MIPU3HAKOB U CBOMCTB.

JemoncTpanus. [Ipumepsr MoaupUKAITMOHHON W3MEHUYUBOCTH.

JlabopaTopHble 1 NpakTHYeCKHe PadoThI

ITocTpoenne BAPUALIMOHHOMN KpHBOM (pazmepsl JIICTHEB pacTeHui,
AHTPOTIOMETPHUECKHE JJAHHBIC YIAIIUXCH).

Tema 3.3. CEJIEKIISI PACTEHHH, )KUBOTHbBIX 1 MUKPOOPI' AHM3MOB (4 u)

LleHTpbI MPOUCXOXKACHUS W MHOTO0Opa3usi KyJabTYpHBIX pacteHuil. CopT, Mopoja, IITaMM.
MeToibl CeNIeKIIUM PACTEHUI U KUBOTHBIX. [JOCTHKEHHSI 1 OCHOBHBIEC HAIIPABIICHUSI COBPEMEHHOM
CeJIeKIMU. 3HAUEHHUE CEeJeKUMHM JUIsl Pa3BUTUS  CEIbCKOXO3SHMCTBEHHOIO IPOU3BOJACTBA,
MEIUIIUHCKOW, MUKPOOHOJIOTMYECKON M IPYTUX OTPACIICH MPOMBIIIJIEHHOCTH.



JleMoHcTpanus

CpaBHUTENBHBIN aHATN3 TOPOJ IOMAIHUX J>KUBOTHBIX, COPTOB KYJIBTYPHBIX PACTCHHU U UX
TUKAX TpenkoB. Koyieknuu W TmpemapaThl COPTOB KYJIBTYPHBIX PACTCHHM, OTIUYAIOIIAXCS
HanOOIbIIEH III0TOBUTOCTBIO.

Pa3nen 4. IBoaonus ;kuBoro Mmupa Ha 3emuie (23 4)

Tema 4.1. MHOI'OOBPA3UE )KMBOI'O MUPA. YPOBHU OPI"TAHU3 AL NOCHOBHBIE
CBOMCTBA XVBbIX OPTAHMU3MOB (2 u)

VYPOBHU OpraHu3aluy >KU3HU: MOJIEKYJIIPHO-TCHETHUYECKUM, KJIETOYHBIN, TKAHEBBIM, OPTaHHBIMH,
OpPTraHU3MEHHBIN, MOMYJIAIMOHHO-BUOBOM, OMOTreOleHOTHUECKU u OuocdepHbiii. EnunHCTBO
XMMHMYECKOIO COCTaBa KUBOM MAaTepHUM; OCHOBHBIE I'DYIIIBI XUMUYECKHX DJIEMEHTOB M MOJIEKYII,
oOpasyromue XHuBoe BemiecTBo Ouochepsl. Kierounoe crpoeHHe OpraHW3MOB, HACEISIOIINX
3emito. OOMEH BELIECTB U CaMOpPETryJsiius B Ouojoruueckux cucremax. CaMoBOCIPOM3BEACHUE;
HACJEACTBEHHOCTh M WM3MEHUYMBOCTH KAaK OCHOBA CYLIECCTBOBAaHUsA JKMBOW Marepuu. Poct u
pasBuTHe. Pasapaxumocts; (QOpMbl N30MpaTENBPHOW peakUM OpPraHU3MOB Ha BHEIIHUE
BO3JCUCTBUS. PUTMHYHOCTH NPOLIECCOB >KU3HEACATEIBHOCTH; OWOJOTMYECKUE PHUTMBI M HX
3Ha4yeHue. JIUCKPETHOCTh JKMBOTO BEIECTBA M B3aMMOOTHOLIEHHUS YaCTH U LI€JI0r0 BOMOCHCTEMAX.
DOHEpPro3aBUCUMOCTh JKUBBIX OpPraHu3MoB; (opMbl MOTpebiaeHus sHepruu. lLlapcTBa KuBOM
IPUPOJIBI; KpaTKasi XapaKTepPUCTHKA €CTECTBEHHOM CUCTEMBbI KJacCU(UKAIIUKU )KUBBIX OPraHU3MOB.
Bunooe paznooOpasue.

JdemoncTpanusi. Cxembl, OTpakalOUIMe CTPYKTYpbl LAPCTB JKUBOM  INPUPOABIL.
IIpenmeTHble pe3ysbTaThl 00ydeHUs

Tema 4.2. PA3SBUTUE BUOJIOTMH B JOJAPBUHOBCKMIA ITEPHUO/] (2 )

PazBuTte Oumonoruu B JOJApPBHUHOBCKHI mepuon. ['ocmoACTBO B HayKe MpeAcTaBIeHH 00
«M3HAYATBHOU IIEJIECOOOPa3HOCTHY» M HEM3MEHHOCTH JXKMBOW mpupoasl. Padorer K. JlunHes 1o
CUCTEMAaTUKE paCTeHUI U )KUBOTHBIX. DBomonuoHHas teopus K. b. Jlamapka.

JleMoHcTpaL U

buorpapun y4€Hbix, BHECIINX BKJIaJ B pa3BUTHUE 3BOJIOLMOHHBIX uaeil. XKuznp unearensHocts XK. b.
Jlamapka.

Tema 4.3. TEOPUA Y. JAPBUHA O ITPOUCXOXXJIEHUM BUJOB ITYTEMECTECTBEHHOI'O
OTBOPA (5 u)

[Ipennocbuiku Bo3HUKHOBeHUs yueHus Y. JlapBuHa: NOCTHXKEHHUS B 0O0JAcTH €CTECTBEHHBIX
HayK, dOKcneAuuoHHbINM Matepuan Y. lapsuna. Yuenue Y. Jlapsuna

00 uckycctBeHHOM oTOope. Yuenue Y. JlapBuHa o ectecTBeHHOM oTOOpe. Bua— snementapHas
OBOJIIOIIMOHHAA €AnHUIA. BCGO6HI&$[ WHAUBUAYaAJIbHAasA U3MCHUYNBOCTb U N30BITOYHAS YHUCIIEHHOCTD
notoMcTBa. bopr0a 3a cyriecTBoBaHHUEH €CTECTBEHHBIN 0TOOD.

JeMoHcTpanus

buorpadus Y. Japuna. Mapuipyt u koHKpeTHble Haxoaku Y. JlapBrUHA BO BpeMsIITyTELIECTBUS Ha
Kopabie «burmuby.

Tema 4.4. TIPUCIIOCOBJIEHHOCTHh OPTAHU3MOB K YCJIOBUSIM BHEILIHEN CPEJIbI
KAK PE3VJIBTAT JJEMCTBUS ECTECTBEHHOI'O OTBOPA (2 u)

[TpucnocoOuTenbHble 0COOEHHOCTH cTpoeHUs. [IoKpOBUTENBCTBEHHAs OKpacka MOKPOBOB TeJa:
CKpBbIBaIOIasl OKpacka (OJHOTOHHAas, ABYTOHOBAas, pacwICHSAOLIas U Ap.); MpeaocTeperaromas
okpacka. Mumukpus. IIpucnocoOutenbHOe TOBEIACHUE J>KUBOTHBIX. 3a00Ta O MOTOMCTBE.
®dusnonornyeckue agantanui. OTHOCUTEIBHOCTBIIPUCIIOCOOIEHHOCTH.

JAeMoHcTpanus
Nnmoctpanuu, TEeMOHCTPUPYIOIIME CTPOEHUE Tejla MKUBOTHBIX M PACTUTEIbHBIX OPTraHU3MOB,
o0ecreynBaoNue BbKMBAHNE B TUITMYHBIX JJIS1 HUX YCJIOBUSX cyliecTBoBaHMs. [Ipumepbt

Pa3JINYHbIX BUIOB HOI(pOBPITCJ]LCTBCHHOfI OKpaCKH Yy ’)KUBOTHBIX.

JlaGopaTopHble U MPpaKTH4YeCKHEe PAdOThI

OOcyxeHne Ha MOJENAX POJU MPHUCTIOCOOUTENBHOTO MOBEICHUS KUBOTHBIX. Tema 4.5.
MUKPOS3BOJIIOLUA (2 1)

By xak reHeTHYecKH M30JIMPOBAHHAS CHCTEMA; PEMPOIYKTUBHAS HU3OJALMS U €€ MEXaHU3MBI.
[TonynauroHHast CTPYKTypa BHJIA; SKOJIOTMYECKUE U TE€HETUUYECKUE XapaKTEPUCTUKU MOMYISIUM.
[Tonmynsamus— »>neMeHTapHash SBOJIONMOHHAS enuHuna. [lyTh u CKOpOCTh BHUI000pa30BaHMS;
reorpaduueckoe U IKOJIOTHUECKOe BUA000pa30BaHUE.

JdemoHcTpauus



CxeMmbl, WITIOCTPUPYIOIIKUE MpoLecc reorpaduiyeckoro BuaooOpazoBanus. JKHUBbIE pacTeHUS U
KUBOTHbIE, TrepOapyuM U KOJUIEKIMM, I[OKA3bIBAIOUIME WHIMBUIYaJbHYIO W3MEHUHUBOCTH U
pa3zHooOpa3ue cOpTOB KyJIbTYPHBIX PACTEHHI U MOPOJ AOMAIIHUX)KUBOTHBIX, & TAKXKe Pe3yJIbTaThl
MIPUCIIOCOOJIEHHOCTH OPTAaHU3MOB K cpeJie OOUTaHUsI M Pe3yJIbTaThl BUI000pa30BaHUS.

JlabopaTopHble 1 npakTHYecKHe padoThI

N3yuenune npucmocoOI€HHOCTH OPTaHU3MOB K cpejie 0OuTaHus ™.

W3ydeHrne W3MEHYMBOCTH, KPUTEPUEB BHJA, PE3YIHTATOB HCKYCCTBEHHOTO OTOOpa HAa COPTax
KYJIbTYpHBIX pacTeHHIT*.

Tema 4.6. BUOJIOTMYECKUE IMOCJIEJCTBUSA AJATITALIMM.MAKPOSBOJIIOLUA (3 )

['maBHBIC HaNpaBIICHUS 3BOJIOIIMOHHOTO Tpoliecca. bronornueckuii mporpecc 1 OMOIOTHYECKHUIA
perpecc (A. H. CesepuoB). Ilytu poctmkenust Ouonmormdeckoro mporpecca. OCHOBHBIE
3aKOHOMEPHOCTH SBOJIIOLIMU: JMBEPICHIUS, KOHBEPTEHIMs, napauienu3M. [IpaBuiia 3BOOIUH
TpyNIl  OpraHu3MoB.  Pe3ymbraTel  3BONIONMH:  MHOrooOpaswe  BHAOB, OpraHHYecKas
1eJIeCO00Pa3HOCTh, MOCTEIIEHHOE YCIIOKHEHUE OpraHN3alliy.

JleMoHcTpan s

IIpuMepsl TOMOJIOTMYHBIX M AHAJIOTMYHBIX OpPraHOB, UX CTPOCHHUsS M IIPOMCXOXKICHHUS B
oHToreHese. CXeMbl COOTHOLICHMsS IyTeH INPOTrpPEeCCUBHOM  OHOJOrMYECKOH  3BOJIIOLIUU.
Marepuainsl, XapakTepu3yOIIKE MPEACTaBUTENICH JKUBOTHBIX U PACTCHUH, BHECEHHBIX B KpacHyro
KHWUT'Y U HaXOZSIIMXCS TI0J OXPAHOM roCyapCcTBa.

Tema 4.7. BOSBHUKHOBEHUE XMN3HU HA 3EMIJIE (2 u)

Opranuyeckuii MUp Kak pe3yjbTaT 3BONIONUH. BO3ZHMKHOBEHME U pa3BUTHE KU3HU Ha 3eMIIE.
Xumuueckuil, npenouonorndeckuil (teopus akagemuka A. M. Omnapuna), Ouosorudyeckuil u
COLIMAJIBHBIA J3Tallbl Pa3BUTUSA KUBOM Marepuu. DUIOreHETUYECKUE CBA3U B KUBOM IPUPOJE;
€CTECTBEHHas KJacCU(UKaLUs )KUBbIX OPraHU3MOB.

JdeMoHCcTpanus
CxeMbl BO3HUKHOBEHHS OJHOKJIETOYHBIX 3YKapHUOT, MHOTOKJIETOUYHBIX OPraHU3MOB,pa3BUTHUS LAPCTB
pacTeHUH U KUBOTHBIX.

Tema 4.8. PABBUTUE KN3HU HA 3EMIIE (5 1)

Pa3ButHne xu3HM Ha 3emiie B apXeHCKyI0 M MPOTEPO30MCKYIO 3pbl. [lepBbie ciieqpl KU3HU Ha
3emie. IlosiBneHne BceX COBPEMEHHBIX THIIOB OECIO3BOHOYHBIX )KMBOTHBIX. llepBbie XOpaOBbIE.
PazButue BoaHBIX pacrteHuil. Pa3BuTue xu3Hu Ha 3emiie B maneo3oickyio 3py. [losBienune u
IBOJIIOLIMSL CYXONYTHBIX pacTeHui. IlanopoTHHMKHM, CEMEHHBIE MNaNOPOTHHKH, TIOJIOCEMEHHBIE
pacteHus. BO3SHUKHOBEHHE MO3BOHOYHBIX: PBIOBI, 3¢ MHOBOHBIE, TPECMBIKAIOIINECS.

Pa3Butne xku3Hu Ha 3emiie B ME3030MCKYIO

U KaiHo30MCKyro O9pbl. [losBneHHME W pacnpoCTpaHEHHE MOKPBITOCEMEHHBIX PacTEHHI.
Bo3nukHoBeHue ntuil u miekonurtaromux. [losBinenue u pazpurue npumaroB. [IpoucxoxaeHue
JenoBeka. MecTo yeroBeka B jKUBOI npupoje. Cuctemaruueckoe mojoxeHune Biuaa Homo sapiens
B CUCTEME KUBOTHOI'O MUpA.

[Tpu3Haky U CBOWCTBA Ye€lIOBEKa, MO3BOJSIONUIME OTHECTU €ro K Pa3jiMYHbIM CHUCTEMATUYECKUM
rpynnaM LapcTBa JKUBOTHBIX. CTaJuM HBOJIIOLMM YEJIOBEKA: IPEBHEUIINN 4YeNoBeK, APEBHUI
YeJIOBEeK, IepBble COBpeMeHHble mroau. CBoiicTBa uyeloBeKa Kak OHOJOTMYECKOro BHUA.
[lonynsmuonHas cTpykrypa Buaa HOMO sapiens; uyenoBedeckue pachl; pacooOpa3oBaHMUE;
€IMHCTBO IIPOUCXO0XKIEHUS pac. AHTHHAY4YHAs CYIIHOCTh pacu3ma.

JleMoHCcTpan U

Penponykiun kaptun 3. Bypuana, orpaxatomux ¢ayHy u ¢Guopy pasIUdHbIX 3p U MEPUOJIOB.
CxeMbl pa3BUTHS LAPCTB KXUBOM NpupoJbl. OKaMEeHENOCTH, OTIEYaTKH PAcTeHUH B JIPEBHUX
nopozaax. Mozenu cKeaeToB 4eI0BEKa U TIO3BOHOYHBIX JKUBOTHBIX.

Pa3znen 5. B3aumooTHomeHust oprann3mMa u cpeabl. OcHOBBI IKkoJ0rHH (7 1)

Tema 5.1. BUOC®EPA, EE CTPYKTYPA U ®YHKIIUU (6 u)

buocdepa — xuBas obonouka miuaneTsl. CTpykTypa 6nochepsl. KomnonentsiOnocdepsl: ;xuBoe
BEIIECTBO, BUOBOM cOCTaB, pa3HOOOpa3ue M BKJIaa B OMomaccy. bBuokocHoe M KOCHOE BEIIecTBO
ouocdepsr (B. 1. Bepuanckwuit). KpyroBopor BemectB B mpupoje. EctecTBeHHBIE co00OIIecTBa
KUBBIX OPIraHU3MOB.

buoreoneHo3sl. KOMIIOHEHTHI OHOreOl€HO30B: MPOJAYLEHThl, KOHCYMEHTBI, PEIYLEHTHI.
buroneHno3sl: BUI0BOE pazHOOOpasue, MIOTHOCTh MOMYMsIuii,0noMacca. AGrnoTudeckue (GpakTopsl
cpensl. Ponb TemnepaTyphl, OCBEIIEHHOCTH, BIQKHOCTU U APYTUX (AKTOPOB B KU3HEACITEIbHOCTH
cooOmiecTB. VIHTEHCHMBHOCTh JAEHCTBHS  (pakTopa  cpenbl,  OTpaHUYHMBAIOIUN  (akTop.



B3aumoneiicTBue pakTopoBcpeasl, Mpeaesl BHIHOCIUBOCTH. bruoTnueckue daktops! cpensl. Llenu
U CeTH NUTaHUs. DKOJIOTMYECKHUE MUPAMUIbL: 4yHceld, Ouomaccel, 3Hepruu. CMeHa OMOIIEHO30B.
[TpuunHBI cMeHBI OMOIIEHO30B; (POPMUPOBAHUE HOBBIX

coobuiectB. DPopMbl B3aUMOOTHOILIEHUH MEXIy OpraHu3Mamu. [103WTHBHBIC OTHOIICHUS —
cUMOMO3:  MyTyaju3M, KOOIEepauus, KOMMEHCAIN3M. AHTHOMOTHYECKHE  OTHOIICHHUS:
XHUIHAYECTBO, Mapa3uTH3M, KOHKYpeHIIHs. HelTpanbHble OTHOIEHUSI— HEUTPAITU3M.

JleMoHcTpan s

CxeMbl, WUIIOCTPUPYIOIIUE CTPYKTYypy Ouocepsl u XapakTepusyrouue e€ OTIeNbHbIE
cocTaBHbIE YacTu. TalnuIIbl BUOBOTO COCTaBa U pa3HO00pa3usl KUBBIXOPraHU3MOB OHOC]EPHI.

CxeMbl KpyroBopoTa BellecTB B mpupozae. KapTel, oTpaarolmue TeoJIOTHYeCKyl0 HCTOPHUIO
MaTEPUKOB, PACHPOCTPAHEHHOCTh OCHOBHBIX OHOMOB cymu. JluaduiabMbl U KUHO(DHUIBEMBI
«buocdepay. [Ipumepsl cuMOr03a MEKTY MPEICTABUTEISIMHI PA3TUUYHBIX LAPCTB KUBOM MPUPOIBL.

JlaGopaTopHble U MPpaKTH4YEeCKHEe PAdOThI

CocraBieHre cxeM Nepejauy BEUIECTB U SIHEPIUH (Leneil MUTaHus;).

I/I3yquHe W OIIMCAaHHE DKOCHCTEMBI CBOCH MCECTHOCTH, BBIABJIICHUC THIIOB B3aI/IMOI[eI\/JICTBI/I$I
pa3HBIX BUJIOB B JAHHOW YKOCHCTEME™.

Tema 5.2. BUOCOEPA 1 YEJIOBEK (1 u)

[IpuponHbie pecypchl UM HUX HCHOJIb30BaHUE. AHTpPONOreHHbIE (DAKTOPHI BO3AEHUCTBUS Ha
OMOIICHO3BI (POJIb YeNlOBeKa B MPHUPOJE); MOCIEACTBUS XO3SHCTBEHHOW JEATEILHOCTH YeNIOBEKa.
[IpoGneMbl palnMoHANbHOTO MPUPOOINONB30BAHUS, OXPaHbl MPUPOJBL: 3alIUTa OT 3arpsS3HEHHI,
COXPAHEHHE ITAJIOHOB U MaMSATHUKOB IIPUPO/IbI, 0OECTIeUeHIE IPUPOJHBIMU PECYPCAMU HACEIECHMUSI
TUJTAHETHI.

JemoHcTpanus. KapTel 3a110BeIHBIX TEPPUTOPHI HALLIEH CTPAHBI.

JlaGopaTopHble U MPpaKTH4YeCKHe PadOThI
AHanu3 1 OIleHKa MOCTeICTBUMN IeATeIbHOCTH YeJIOBeKa B SKOocucTeMax ™.

TEMATHYECKOE INIAHUPOBAHHUE C YKA3AHUEM KOJTMYECTBAYACOB,
OTBOAUMBIX HA OCBOEHHME KAK/IOU TEMBbI

6 KJ1ace
No HanmenoBanue teMbl Kon- Kon-Bo Kon-Bo
n/m BO JLp. K.p.
4acoB
1 BBenenue 1
2 Opransl ¥ CUCTEMBI 11 S 1
OPTaHOB)KUBBIX OPTaHU3MOB
3 CtpoeHue u )KU3HEAeATeTbHOCTh 22 5 2
OpPraHHU3MOB
NToro 34 10 3
7 KJ1ace
] HaumenoBanue tembl Kon- Kon- Kon-Bo
n BO BoK.p JLp,ILp
4acoB
b
Opranu3zanus UBOH NPUPOJIBI 5 1 11
OBOIIOLUS )KUBOW TIPUPOJIBI 4 11
Pacrenus — MIPOU3BOJUTENN 22 1 13/1
OpPraHUYecKOro BelIecTBa
4 JKuBoTHbIE — OTpeOUTENN 28 6/1
OpPraHUYeCcKOro BEeUIeCTBA




Bakrepun, rpubsl — pazpymmTenn S 1 2
OpPraHUYECKOTO BEIIECTBA.
JInmmaauKn
buopaznoobpasue 4 11
Uroro: 68 3 21/5
KJace
] HanmenoBanue Temsl Ko- Koi- Koin-Bo
BO 1 K
BoJL.p. .p.
4acoB P P
] Beenenue 2 1
. Paznmen 1. HacrmenacTBeHHOCTH, cpenay 7
00pa3 )Ku3HU —(]aKTOPHI 310POBBS
K Pazmen 2. llenmocTHOCTH oOpraHm3Ma 7 2
YeJI0BEKA — OCHOBA ero|
JKU3HENEATEILHOCTH
4 Pasnen 3. OmopHo- 7
JBUTATEIHHASICUCTEMA U 3[I0POBBE
f Pasnen 4, CucreMsbl 28 5
JKU3HEO0EeCTIeUeHUSI. dopMuUpoBaHUE
KYJIBTYPBI 37I0POBbsI
¢ Paznen 5. PenponykTuBHas cucremau 3
3JI0POBbE
i Pasnen 6. CucreMsl 8 1
PETYISAIUNKU3HEACSITSTLHOCTH
U 37I0POBbHE
& Pazmen 7. CBs3p opranmsma ¢ 6 1 1
okpyxaromet  cpegoil.  CeHCOpHBbIE
CHCTEMBI
Hroro: 68 9 3
KJace
Ne HasBanwue pa3aenos, TeM KomnuuecTBo yacos B ToM uncne

IIPaKTUYECKUE,
KOHTPOJIbHBIC
paboThI




BBenenne

Pa3nen 1. CTpykrypHas
OpraHu3anus *KUBbIX

OpraHHu3MOB

10+2

Xumuaeckas OpraHu3anusa
KIJIICTKH

OOMEeH BEILECTB U
npeoOpa3oBaHue YHEPTHH B
KJIETKE

Crpoenue u pyHKLIHUU KIETOK

Pazgea 2. PazMHoOXKeHHE "
HHIUBHAYAJbHOE Pa3BUTHE
OPraHu3MOB

Pasmuoxenue OpraHnu3mMoB

WuauBuayanbHOE pa3BUTHE
OpraHu3MOB (OHTOTEHE3)

Pasznea 3. HacjieacTBEHHOCTD U
U3MEHYHBOCTh OPraHN3MOB

20

3aKOHOMepHOCTI/I HacCJICJOBaHUA
ITPHU3HAKOB

10

3aKOHOMepHOCTI/I HU3MCHYNBOCTH

Cenekiusi paCTeHH, )KUBOTHBIXU
MHUKPOOPTaHU3MOB

Pa3znea 4. DBoJonus ;KUBOIo
MHpa Ha 3emJie

21+ 2

MHoroo0Opasue KHBOro MUpa.

YPpoBHM OpraHu3anvy u

OCHOBHBIE CBOMCTBA JKUBBIX
OpraHU3MOB

Pazeumue duonozuu 6
000ap8UHOBCKULL NEPUOO

Teopusa Y. lapBuHa o
IIPOUCXOXAECHUN BUJIOB MTYTEM
€CTECTBEHHOI'0 0TOOpa

HpI/ICHOCO6HeHHOCTB OpTraHNU3MOBK

YCJIO0BUSAM BHETITHEH CpC€abl KakK
pe3ysbTaT 1eHCTBHS
€CTECTBEHHOI 0 0TOOpa

MukposBonronus

Bbrnonornueckue mociaenCcTBUS
aganTanuu. Makpo3BOIIOLHS

Bo3HukHOBEHME KU3HU HA 3eMIIe

Passurue xu3Hu Ha 3emiie

Paspnen 5. BzaumooTHomeHust
opranu3ma u cpeabl. OCHOBBI
JKOJIOTHH

o+2




buocdepa, e€ crpykrypa u 6 2
byHKIIIN
buocdepa u yenosek 1 1
HUroro 68 11




