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I. CopepkaHue yuyebHOro npegmerta 6uonorus
Buonorua. 5 Knacc (34 4, 14 B Hegento)

Yactb 1. HayKa 0 kusHu (7 u.)

*KMBOW OpraHM3m 1 ero cBomcTea: 06MeH BeLLecTs, POCT, UHAMBUAYANbHOE PA3BUTME, PAa3MHOMKEHUE,
pasaparKMMoCTb, NPUCNOCOBEHHOCTD.

Bo3HMKHOBEHMe npucrnocobnieHunii — pesynbtat asontoumn. Mpumepbl npucnocobneHmin®.

JKocUCTEMa — €UHCTBO XMBbIX OPraHM3MOB PasHbIX «NPodeccuin» 1 HeXxnson npupoabl. NpoussoauTeny,
noTpebuTenu u paspywntenm, ocobeHHocTn nx obmeHa BelLecTs. KpyroBopoT BeLLECTB B IKOCUCTEME U €70 PO/b B
noaAep’KaHNUM NOCTOAHCTBA YC/IOBUNA.

Buonorma — Hayka o *KMBoM. MPUUYNHBI MHOrOO6Pa3nA OPraHM3MOB: Pa3IMYHAA PO/b B KPYrOBOPOTE BELLECTB,
pasnnuma cpenbl 06UTaHUA M 06pa3a KU3HU, MHOrOO6pa3me NNAHOB CTPOEHUA OPraHNU3MOB, CTPATErMIN UX
Pa3sMHOMKEHMUSA.

CucteMaTrKa — HayKa 0 MHOroob6pasunm »1BbIX OpraHM3MoB. BaxHelwmne cuctemaTmyeckme rpynnbl. OCHOBHble
L,apCTBa *KMBOWM NpUpoAabl: 6e3bagepHble, pacTeHus, rpmbbl, XKMBOTHbIE. KNeTka — 0CHOBA CTPOEHMA U
KU3HEeOeATeIbHOCTU OpraHM3MoB. Hannumne unm otcytcTeume agpa B KNeTke. besbagepHble u AgepHble OpraHU3mbl.
Tun nuTaHuA: aBToTpOodbl U reTepoTpodbl. CpaBHUTEIbHAA XapPAKTEPUCTUKA LLAPCTB PACTEHUI, TPUOOB U UBOTHbIX.
Posb *KMBbIX OPraHM3MOB M BUONOTMU B KU3HW YenoBeKa. Co3gaHne OKpyXKaloLWel cpeabl 418 XKU3HU Ntoaei.
ObecneyeHune nuLLel YesoBevyecTsa. 340p0BbIN 06pa3 KMU3HU U poab BMonormm B ero 060cHoBaHUU. FapMOHUA
YyenoBeKa U NPUPOAbI: 3CTETUYECKMIA aCMNeKT.

HayKa — cuctematmsmpoBaHHOEe 3HaHWe o Npupoae u obliectse. MeTogbl Hayku. HabntogeHne — Havano BCAKOro
nsyyeHusn. dakt. CpaBHEHWE U ero poJ/ib B OLEHKE BOCNPOU3BOANMOCTU PE3Y/IbTaTOB. IKCMEPUMEHT — BayKHEM LN
cnocob NpoBepKu rmMnoTes 1 cosgaHus Teopuin. NMpnbopbl U MHCTPYMEHTbLI U UX POJ/Ib B HayKe. M3mepeHue.
HabntogeHune v BbiaBaeHWe 06LWMX YepT NPESMETOB U ABNEHUN.

CobupaHue GpaKToB 1 BbIABNEHNE NOBTOPAIOWMXCA YEPT NPEAMETOB U ABNEHWUN. [poueaypa CPaBHEHUA LEebIX MO
3N1EeMEHTAM M 3/1IEMEHTOB MO MX MONOMKEHUIO B LEeNbIX. HayKa HauMHAeTca He TaM, r4e HaXoaaT OTANYMA, a Tam, rae
06HapyKMBaAOT cXoACTBA. HayKa nmeeT Aeno To/1bKOo € MOBTOPAOWMMUCA (BOCMPOM3BOAALLMMMUCA) CODLITUAMM.
Knaccndukauma Kak oTpaxkeHMe pe3ybTaToB CPaBHEHMS.

YacTb 2. BewectBa u ux npespaiieHms (1 4.)

CTpoeHue BelecTB. Monekybl U aTombl. MpeBpalyeHne Bewwects. OpraHMYeCcKMe U HEOPraHMYeCcKMe BELLECTBA.
Hupbl, 6enKu, yrnesoapl.

Yactb 3. baktepuum (5 u.)

BaKTepum — MenKkme O4HOKIETOYHbIE OPraHM3Mbl, 0buTaloWme B ogHOpoaHOM cpeae. CTpoeHne n 06MeH BeLecTs
b6aKTepmanbHOM KNeTKN. Kak nponcxoaut HacneLoBaHue, posab monekyabl AHK B pasaMHOXKeHUN OpraHn3mos.
PasmHoXeHne MMKPo6oB. Posib 6akTepuit B Halwwel XnsHu (6onesHeTBOpPHbIE, UCNOJIb3yeMble B NPOU3BOACTBE,
peayueHTbl B NPUPOAHbIX SKOCUCTEMAX, Noe3Hasa MUKPOGIopa OpraHM3ma: Ha KOXKe, BO PTY, B KULLEYHUKE).
Yactb 4. Npubbl (4 4.)

CTpoeHUe KNeTKM a4epHbIX OPraHM3MOB. JYKapuoTbl.

Mpnbbl — retepoTpodbl (canpoTpodbl). CTpoeHUe 1 KU3HeAeATeNbHOCTb FpuboB. MepeHoc BelecTsa Ha bonblume
PaccTosHMA M POJiIb MULLE/IUA B 3TOM npouecce. PasmHOXKeHue rpnbos.

Ponb rpnbos B 6uocdepe 1 B XKM3HM YenoBeKa. MNpakTuyeckoe 3HayeHue rpnbos. CbesobHble U AA0BUTbIE FPUOBI
CBOEMN MEeCTHOCTW.

JNTabopaTopHble paboTbl: YCTPOACTBO MUKpOCKoNa 1 paboTa ¢ HUM. PaccmaTtpusaHme rmdos naecHeBbiX rpMboB ¢
NMOMOLLLbIO MUKPOCKONa. M3yyeHne BHELIHErO CTPOEHMUA APOXKKEN C NOMOLLbID MUKPOCKONa. M3yyeHune cTpoeHns
ApPeBECHbIX TPUOOB-TPYTOBUKOB.

Yactb 5. Huswwue pacreHms (7 u.)

PacteHua-asToTpodbI (1 4.)

PacTeHuna-nponsBoAnNTENN. DKOOTMYECKAn POab aBTOTPOGOB.

doTocuHTes. Xnopodunn. CTpoeHne 1 GyHKLMM pacTUTENbHOM KNeTKU. XnoponnacT. Bakyonb. ObmeH BelLecTs
pacTeHus: GOTOCUHTES U AbIXaHWe pacTeHnin. MuHepanbHOe NUTAHWE PaCTEHUN.

JNTabopaTopHble paboTbl: M3ydeHMe CTPOEHUSA KMUBbIX KNETOK KOMKMULbI /YK, KNETOK IMCTLEB 3104EU UNU
Ba/sICHEPUM.

Bogopocau (54.)



Cpepna Bogopocneli —Boga. OgHOKNETOUYHbIe BOAOPOC/IU. MHOTOKNETOUYHbIE BOAOPOC/AN U UX CTPOEHME: C/TIOEBULLE.
MNaHKTOHHbIE U BEHTOCHble BOAOPOCAN. BnnAHME OCBELLEHHOCTM U CUAbI TAXKECTU. MHoroobpasune Bogopocnei:
3e/ieHble, bypble U KpacHble BOAOPOCAM.

PereHepauns 1 pasmHOXeHMe Bogopoc/en: BeretaTmsHoe, 6ecrnosioe 1 nosiosoe. U3HEHHbIN LMK BOAOPOCIEN.
PeaykumoHHoe aeneHue. lametodut, cnopodur.

3KosiorMyeckasn posib MHOTOKIETOUHbIX BOAOPOC/AEN N GUTONNAHKTOHA. XO3AMCTBEHHOE 3HaYEeHWe BOAOPOCAEN.
JNabopaTopHble paboTbl: M3ydeHne cTpoeHuA Bogopocnen. U3yyeHne pasmMHONKEHUA BOLOPOCEN.

vwanHukm (1 4.)

JInwaltHMKnM — cumbnoTuyeckune opraHmamMbl. CTPOEHUE U KU3Hb INLLANHUKOB. DKOMOMMYECKAA PO/b INLWANHUKOB.
MHoroobpasue ANWaNHNKOB. X03MCTBEHHOE 3HAaYEHME NINLLIANHMKOB.

JNabopaTopHble paboTbl: N3yyeHne CTPOEHUA NULWANHUKOB.

Yactb 6. Bbiclume pacreHus (9 u.)

Bbicwine cnopoBsble pacteHua (4 u.)

BbixoZ, pacTeHuit Ha cyly. Mxu — «3eMHOBOHble pacTeHus». JIUCT u cTebenb. Cocyabl M UX 3HAYeHMEe B Ha3eMHbIX
ycnosuaAx. PeweHune npobaem, cBA3aHHbIX C OCBOEHMEM CYLUM (MCCYLIEHME, TPAHCNOPT BOAbI U MUHEPasIbHbIX
BelLecTs, onopa). "KUsHeHHbIN UMK MX0B (CNopoduT — «HaxebHUK» rameTodurTa), pasMHOKEHNE MXOB.
3aBMCMMOCTb PAa3MHOKEHWNSE MXOB OT BoAbl. MHOroobpasune mxoB. 3eneHble U charHoBble Mxu. Posib MX0OB B
buocdepe 1 }K1U3HM YeioBeKa.

TKaHW. OCHOBHble rpynnbl TKAHeW. OpraHbl pacTeHus.

MnayHbl, XBOLLM M NANOPOTHUKK. MoABAEHME NOKPOBHbLIX M MPOBOAALIMX TKAHEN. CTPOEHUNE U HUIHEHHbIN LUKA
naayHa, XBoLLa ¥ NanopoTHMKA. Ponb B 61uochepe 1 B U3HM YeoBEKa.

NabopaTtopHble paboTbl: M3yyeHMe BHELIHErO CTPOEHUA MXOB. M3ydeHne CTPOEHMA TKAHEW PAcTEHUA HA NOCTOAHHbIX
npenaparax.

CemeHHble pacTeHus (54.)

OcBo€eHMe 3acyLW/IMBbIX TEPPUTOPUIA. Pa3MHOKEHWNE U KU3HEHHDbIV LUK Ha NpumMepe XBOWHbIX (rameTodut
ob6pasyeTcs BHYTpu cnopoduTa). OnblieHne, co3peBaHne CEMAH, NPOpPaACTaHME.

XBoWHble. KopeHb, ctebenb n anctbs (xBos). CTpoeHne n pocT ctebns. JpesecMHa XBOMWHbIX. PONb XBOMHbIX B
buocdepe 1 xo3anCTBE YeNoBeKa. XBOMHbIE pacTEHUA CBOEM MECTHOCTMU.

CTpoeHune M OCHOBHbIe OpraHbl LLBETKOBOIO pacTeHus. LiBeTOK — opraH BblHaWMBaHMA noTomcTea. MNaog —
CoBepLUEHHOE CPeaCTBO pacceneHmns ceMsH. PacnpocTpaHeHWe LBETKOBbLIX U UX POJIb HA NAaHeTe.

JNTabopaTopHble paboTbl: M3yyeHMe CTPOEHUS WNLLEK U CEMAH XBOMHbIX. OnpeaeneHne Bo3pacTa CTBOIA MO CAMAAM.
Yacbl no Bbibopy yunTens: 2 u.

Buonorua. 6 Knacc (344, 14 B Hegento)

Tema 1. HayKa o pacTteHuax — 6oTaHuKa (4 u)

LlapcTtBo PacTeHus. BHewHee cTpoeHne 1 0bLan XxapakTepmncTuKa pacteHuit. LlapcTea »KuBoi npupogbl. BHewHee
CTPOEHME, OpraHbl pacTeHus. BereTaTuBHbIE M reHepaTUBHbIE OpraHbl. MecTa 06UTaHUA pacTeHuit. Uctopusa
MCMNO/Ib30BaHUA U U3yYeHMUA pacTeHuit. CeMeHHble U CNopoBble pacTeHus. HayKa o pacteHunax — 6oTaHuKa.
MHoroo6pasue *K1M3HeHHbIX Gopm pacTeHuit. MpeacTaBaeHME O KU3HEHHbIX GOpMax pacTeHU, npumepbl. CBA3b
¥KU3HEHHbIX GOPM PacTeHWU Co cpeaon Nx 0bUTaHMA. XapaKTepmnCTUKa OTANUYUTENbHBIX CBOMCTB Hanbonee KpynHbIX
KaTeropui }KM3HeHHbIX GOpM pacTeHUIA: AePEBbEB, KYCTAPHUKOB, KYCTaPHMYKOB, MOYKYCTapHUKOB, TPaB
KneTouHoe cTpoeHue pacTeHnit. CBOMCTBA pacTUTEbHOM KNETKWU. KneTKa Kak OCHOBHan CTPYKTYpHaA eanHMLA
pacteHua. CTpoeHune pacTUTENbHOW KNETKW: KNeTouHana CTeHKa, AAP0, LMTONAa3ma, Bakyoiu, Naactuabl.
HMU3HefeATeNbHOCTb KNeTKU. [leneHne KneTku. KneTka Kak KuBaa cuctema. Oco6eHHOCTM pacTUTENbHOW KNETKM.
TKaHM pacTeHuit. [oHATME O TKaHU pacTeHnn. Buabl TKaHen: OCHOBHanA, NOKPOBHanA, NPOBOAALLAA, MEXaHUYECKaS.
MprYMHbI NOABAEHUA TKaHEN. PacTeHMe KaK LeNoCTHbIN }KMBOM OpraHM3m, COCTOALLMI U3 KNETOK M TKaHEeN.

Tema 2. OpraHbl pacteHuit (9 u)

Cems, ero cTpoeHue 1 3HadeHne Cems KaK opraH pasmHOMKeHUA pacTeHnid. CTpoeHne ceMeHU: KOXKypa, 3apoablL,
aHgocnepm, cemagonu. CTpoeHue 3apobllia pacTeHns. [lByao/ibHble U 0AHOAONbHbIE pacTeHus. MpopacTaHue
cemsH. NMpopocToK, 0COBEHHOCTU ero CTPOeHUs. 3HaYeHME CEMSAH B NPUPOLE U B XKU3HM YenoBeKa. Yc/10BuA
NpPopacTaHMA CEMsAH. 3HauyeHue BOAbl M BO3AyXa A8 NPopacTaHUs cemsH. 3amnacHble nuTaTe/ibHble BELLEeCcTBa
cemeHu. TemnepaTypHble yCI0BUA NPOpacTaHma cemsH. Ponb ceeTa. Cpoku nocesa cemsH. KopeHb, ero ctpoeHmve 1
3HauyeHwue. TUMbl KOPHEBBIX CUCTEM pacTeHUI. CTpoeHMe KOPHA — 30Hbl KOPHA: KOHYC HapacTaHWsA, BCACbIBaHWA,
npoBeAeHus, geneHus, pocta. PocT KopHs, reoTponusm. BuaomsmeHeHus KopHel. 3HaYeHne KopHei B npupose.
JlvcT, ero cTpoeHue U 3HayeHue .BHelwHee CTpoeHue UCTa. BHyTpeHHee cTpoeHue ncTa. TUNbl 3 KUAKOBAHUSA



nucTtbeB. CTpoeHne U GYyHKUMM YCTbML,. 3HAYEHMe NUCTA ANA pacTeHus: GOTOCUHTES, UCNapeHMe, rAa3006MeH.
JNlnctonag, ero ponb B *KMU3HU pacTeHus. BugonsmeHeHma nuctbes. CTebenb, ero cTpoeHme 1 3HavyeHue

BHewHee cTpoeHue ctebna. Tunbl ctebneir. BHyTpeHHee cTpoeHue ctebna. PyHKkumm ctebns. BugonsmeHeHus
cTebnfa y Hag3emHbIX M noa3eMHbIx noberos. LBeToK, ero ctpoeHune u 3HaveHue. LLBETOK KaK BUAOU3IMEHEHHbIM
YKOpPOUEeHHbI nober, pa3sBuBatoWMnCa U3 reHepaTUMBHOM NoYKKN. CTpoeHne uBeTKa. Posb LBETKA B KM3HWN pacTeHus.
3HayeHue NecTMKa n TbIYMHOK B LBeTKe. CoLBeTus, nx pasHoobpasue. LieTeHne 1 onblaeHne pacteHuid. OnblieHune
KaK ycnosume onnogoTBopeHus. Tunbl onblieHUs (nepekpEcTHOe 1 camoonblneHne). NepeHoCcUnKM NblabLbl.
BeTpoonbineHue. Mnog,. PazHoobpasme 1 3HaveHne naogos. CTpoeHne nnoga. PasHoobpasue nnoaos. LiBeTkoBble
(noKpbIToceEmeHHble) pacTeHMA. PacnpocTpaHeHWe NAoA0B U CeEMAH. 3HAYEHME NNOAO0B B NPUPOAE U B XKU3HU
Yyenoseka.

Na6opaTtopHana pabota Ne 1«CtpoeHne cemeHn dpaconmn»

NabopaTtopHas pabota N2 2«CTpoeHne KOpHA NPOPOCTKa»

NabopaTopHan paboTta Ne 3«CTpoeHMe BereTaTUBHbIX U FeHePaTUBHbIX MOYEK»

NabopaTopHan paboTta Ne 4«BHelwHee cTpoeHWe KOPHEBULLA, KNYOHA, YKOBULbI»

Tema 3. OcHOBHble NPOL,ECChl }KU3HEeAEeATEeIbHOCTU pacTeHuit (6 4)

MuHepanbHoe NUTaHWe PacTeHUt n 3HaYeHMe Bogbl. Boaa Kak HeobxoaMmoe ycioBne MMHEPasbHOro (MOYBEHHOTO)
nuTaHuA. M3BneyeHne pacTeHMeMm 13 NOYBbI PACTBOPEHHDLIX B BOAE MUHEPANbHbIX conen. PyHKLMA KOPHEBbIX
BOJIOCKOB. lMepemeLlyeHne BoAbl U MUHEPasIbHbIX BELLECTB MO pacTeHMt0. 3HaYeHne MUHEPasIbHOTo (NOYBEHHOTO)
nuTaHuA. Tunbl ya06peHU 1 NX PONb B KMU3HM PACTEHUA. IKONOTMYECKME TPYNMbl PACTEHUI NO OTHOLLIEHMIO K BOAE.
Bo3gyLwHoe nuTaHme pacteHnin —hoToCUHTES. YCNoBMA 06pa3oBaHMA OpraHMYECKNX BELLECTB B PAacTEHNU. 3e/EHble
pacteHus — aBToTpodbl. [eTepoTpodbl KaK NOTPEeObUTENM TOTOBbIX OPraHNUYECKMX BELLECTB. 3HaYeHUe GoToCUHTEe3a B
npupoge. [lbixaHne n ob6MeH BeLecTB y pacTeHU. Ponb AbIXaHWUSA B U3HM pacTeHnin. CpaBHUTEbHASA
XapaKTePUCTMKA NPOLLECCOoB AbiXxaHMA U poTocuHTe3a. ObMeH BeLLecTB B OPraHM3mMe Kak BarKHeMLWnNN NpusHakK
KM3HWU. B3anmocBsA3b NPOLLECCOB AbIXaHWUs U POTOCMHTE3A. Pa3aMHOXKeHME U ONA040TBOPEHUNE Y PACTEHUIA.
PasmHoKeHMe Kak HeobxoaMmoe CBOMCTBO *KM3HW. Tunbl pasmHoXKeHuA: becnonoe 1 nonosoe. becnosoe
pasMHOXKeHWe — BereTaTMBHOE U Pa3MHOXKeHMe cnopaMu. FnaBHas 0COBEHHOCTb NOJIOBOr0 PasMHOMKEHMA.
OcobeHHOCTN ONN0A0TBOPEHMSA Y LLBETKOBbIX pacTeHMI. [JBoiHOe onnoaoTBopeHme. [LoCTUKEHUS OTEYECTBEHHOIO
y4yéHoro C.I'. HaBalwKHa. BeretaTuBHOE pa3smMHOXeEHME PACTEHWUIA U ero UCMOJIb30BaHNE YEe/I0BEKOM.

OcobeHHOCTN BEreTaTUBHOIO PasMHOMXEHWMA, €ro posb B Npupoae. Micnosb3oBaHMe BEFreTaTUBHOIO Pa3MHOMEHMA
YeNOBEKOM: NPUBMBKMU, KyNbTypa TKaHeW. POCT U pa3BuTME pacTeHUin. XapaKTepHble 4epTbl NPOL,ECCOB POCcTa U
pPa3BUTUA PacTEHWUI. ITanbl UHAMBUAYABHOMO Pa3BUTUA PacTEHUA. 3aBUCUMOCTb NPOLLECCOB POCTa U PA3BUTUSA OT
ycnosui cpesbl 06uTaHmMA. NepnoanyHOCTb NPOTEKAHUSA KU3HEHHbIX NPoLeccoB. CYyTOUYHbIE U CE30HHbIE PUTMBI.
3Kosornyeckune GakTopbl: abMoTUYECKME, BUOTUYECKME, aHTPOMOTEHHbIE, UX BIMAHUE HA KU3HEAEATENbHOCTb
pacTeHui.

JNabopaTopHan paboTta Ne 5«4epeHKoBaHME KOMHATHbIX PACTEHUI»

Tema 4. MHoroobpasue u pa3sutue pactutrenbHoro mupa (10 u)

CuctemaTtrKa pacTeHui, eé 3HaueHne ana 60TaHnKK. NponcxoKaeHne HazBaHUN OTAE/bHbIX PAacTeHUN.
Knaccudumkauma pacteHnin. Bug Kak eanHuLa KnaccudouKkaumm. HassaHue suga. Mpynnel uapcrea PacteHus. Ponb
CMUCTEMATUKM B U3YYEHUUN pacTeHU. Bogopocan, nx mHoroobpasue B npupoae. ObLas xapakTepuctuka. CtpoeHue,
pa3mMHOKeHMe Bogopocnein. PasHoobpasue Bogopocneit. Otaensl: 3enéHble, KpacHble, Bypblie Bogopocau.
3HayeHMe BogopoC/el B npupoae. Micnonb3osaHne Bogopocnei yenosekom. Otaen MoxosuaHble. O6wian
XapaKTepucTrka n 3HavyeHne. MoxosuaHble, xapakTepHble YepTbl cTpoeHuA. Knaccbl: NMeYyéHOUYHNKN K
NuctoctebenbHble, UX OTIMYUTENIbHBIE YepTbl. PasaMHOXKeHWe (6ecrnosioe u NO0BOE) U Pa3BUTUE MOXOBUAHbIX.
Mox0BMAHbIE KaK CMOPOBble PacTeHWUs. 3HaYeHMEe MXOB B MPUPOLE M B XKU3HWN Yesl0BEKa.

JNabopaTopHan paboTta Ne 6«M3yyeHne BHELLHErO CTPOEHUA MOXOBUAHbIX PAaCTEHUNY

MnayHbl. XBowm. ManopoTHUKK. Nx 0bLLan xapaKkTepmUcTUKa .XapaKTepHble YepTbl BbICLUMX CMOPOBbLIX PACTEHWUNA.
YepenoBaHMe NONOBOIO M 6HECNONOr0 PAa3MHOMXKEHUSA B UMKAE pa3BUTUA. O6LLAn XapaKTepUCTMKa OTAENOB:
MnayHoBMAHblEe, XBOLLEBUAHbIE, [ANOPOTHUKOBUAHbIE, UX 3HAYEHUE B NPUPOLE U B *KMU3HUM YE/I0BEKA

Otpen FonocemeHHble. ObLWan XxapaKTePUCTMKA M 3HaYyeHne. ObLaa XapakTepmUCTUKA rofloceMeHHbIX. PacceneHue
rosI0CeMeHHbIX No noBepxHocTn 3eman. ObpasoBaHUe CeEMAH KaK CBUAETENLCTBO Ho/iee BbICOKOIO YPOBHA Pa3BUTUA
r0/1I0CEMEHHbIX MO CPAaBHEHUIO CO CNOPOBbIMU. OCOBEHHOCTUN CTPOEHUSA U PA3BUTMA NPeaCcTaBUTENEN Kiacca
XBoWHble. fonoceMeHHble Ha TeppuTopun Poccuun. Mx 3HaueHMe B MPUPOLE M B X KU3HW YeI0BEKA

Otpen NokpbiTocemeHHble. 061N XapaKTePUCTUKA U 3HaYeHMe. OCOBEHHOCTU CTPOEHUSA, Pa3MHOXKEHNA U
pa3BuTUA. CpaBHUTEIbHAA XapPaKTEPUCTMKA NOKPbITOCEMEHHbIX U FOIOCEMEHHbIX pacTeHWiA. Bonee BbICOKMIA
YpPOBEHb PAa3BUTUA NMOKPbITOCEMEHHbIX MO CPAaBHEHMIO C FTOJIOCEMEHHbIMM, lydLlas NPUCNOCOB6AEHHOCTb K
pPas/INYHbIM YCIOBUAM OKpYKatoLLel cpeabl. PazHoobpasune XRU3HeHHbIX GOPM NOKPLITOCEMEHHbIX. XapaKTepUCTUKA
Knaccos [gynonbHble U OA4HOLObHbIE PACTEHUSA, UX POJIb B MPUPOAE U B XKU3HWU Yenoseka. OxpaHa peaKux u



ucuyesarowmx sBnaos. Cemelictea kKnacca [syaonbHbie . ObLian xapakTepucTuka. Cemenctea: Po3ouseTHble,
MoTbinbKoBble, KpecTougeTHble, MacnéHosble, CNoXKHOUBETHbIE. OTANYMUTE/NIbHbIE NPU3HAKN CEMENCTB. 3HaYeHue B
NPUPOJE U B }KN3HK YenioBeKa. CenbCKOX03ANCTBEHHbIE KyAbTypbl. CemelicTBa Knacca OAHOA0NbHbIE

Ob6uwasn xapaktepuctuka. Cemencrea: Jinnentole, Jlykosble, 3nakn. OTAMUUTENIbHbIE MPU3HAKK. 3HAYEHMe B Npupoae
W B KM3HU YeNoBeKa. McKoumTeNnbHan pPosb 3/1aKOBbIX PacTeHuit. icTopuyeckoe pasBuTMe pacTUTeIbHOro Mmpa
MoHsATHe 06 3BoNOLMM KUBOro Mupa. MNMepsble obutatenn 3emnun. Uctopua pasBuTMA pacTUTeNIbHOIo mupa. Boixos,
pacTeHW Ha cywwy. XapaKTepHble YepTbl NPUCNOCOBNEHHOCTM K Ha3eMHOMY 06pasy usHu. H.1. Basnnos o
pesynbTaTax 3BOIIOLMN PacTEHWUI, HanpaBasemol YenoBekom. OxpaHa pegKux U ucyesatolmx BUaos
MHoroobpasure 1 NPOUCXOKAEHNE KYNbTYPHbIX PacTEHUN. NICTOPUA NPOUCXOKAEHUA KYAbTYPHbIX PacTeHUA.
3HayeHMe UCKYCCTBEHHOIo oTbopa 1 cenekunmn. OCobeHHOCTU KyNbTYPHbIX PpacTeHUN. LLeHTPbI X NPOUCXOXKAEHUS.
PacceneHue pacteHuin. CopHble pacTeHus, ux 3HadeHue. [apbl Hosoro 1 Ctaporo CseTa

Hapsbl Craporo CseTa (NweHnLa, poxKb, Kanycrta, BUHorpaa, 6aHaH) n Hosoro CeeTa (KapTtodenb, TOmMaTt, TbiKBa).
NcTopua 1 LEHTPbLI UX NOSABAEHUA. 3HAYEHUE PACTEHUI B KU3HM YesloBEKa.

Tema 5. MpupoaHbie coobuectsa (5 u)

MNMoHATHE 0 NpMpOoAHOM coobliecTBe — BUOreoLeHO3e U SKoCUcTeme

MoHsATUE 0 NpupoaHOM coobulecTBe (broreoleHo3e, skocucteme). B.H. CyKaué€B o CTPYKType NpMpoaHoro
coobuectBa M GYHKLMOHANIbHOM Y4aCTUM KUBbIX OPraHNM3MOB B HEM. KpyroBopoT BELLECTB M NOTOK IHEPrMn KaK
rNaBHOE YC/NOBUE CYLLECTBOBAHMA NPUPOAHOro coobuiectsa. COBOKYNMHOCTb }KMBOFO HAaceNEHUS NPUPOLHOTO
coobuiecta (b1oueHo3). Ycnosua cpesbl obutaHuma (6uoTon). Posib pacTeHuid B NPUPOAHbIX COObLLLeCTBaXx.
CoBMeCTHas M3Hb OPraHM3MOB B NPUPOAHOM coobuiecTse. ApycHoe CTpoeHne NpupoaHoro cooblecrsa —
Hag3eMHOoe M noAasemHoe. Yc/10BMA 0bUTaHUA pacTeHnin B buoreoueHose. MHoroobpasne ¢opm *KMUBbIX OPraHM3mMoB
KaK ciefCTBME APYCHOIO CTPOEHMA NPUPOAHbIX coobuiecTB. CMeHa NPUPOAHbIX COOBLLECTB U e€ NPUYNHDI

MoHATME O CMeHe NPUPOAHbLIX coobLLecTB. MPUUYMHBI CMEHbI: BHYTPEHHWE U BHELWHMUE. ECTeCTBEHHbIE U Ky/IbTypHbIe
npupoaHble coobLlecTBa, X 0cobeHHOCTU U posb B bBuochepe. HeobxoaAMMOCTb MEPONPUATUIA MO COXPAaHEHUIO
npupoaHbIx coobuiects. 0606bLEeHME U cucTEMATU3ALUMA 3HAHUIN N0 MaTepuasiam Tembl «pupogHbie coobliecTsa»
NTOroBbI KOHTPOJIb 3HAHWUI NO Kypcy Buonornun 6 Knacca. ObeyKAeHWe 3a4aHUI Ha 1eTo. IKCKypcus

«BeceHHWe ABNEHUSA B KU3HU IKOCUCTEMDbI (N1ec, NapK, Nyr, 6010TO)»

Buonorua. 7 Knacc (68 4, 2 4 B Hegento)
Tema 1. O6wme cBegeHUA O MUPE }KUBOTHbDIX (4 u)

300/10rMA — HayKa O *KMBOTHbIX. BBegeHuWe. 300/10rMa — cucTemMa HayK O *KUBOTHbIX. Mopdoaorus, aHatomus,
dun3monorna, sKoNornaA, NaNeoHToI0rmMaA, 3Tonornsa. CxoAcTBO U Pa3NNYMA HKUBOTHbLIX U pacTeHuin. PasHoobpasue u
3HaYeHME }KUBOTHbIX B MPUPOLE U B KU3HU YeN0BEKA

KnBOTHbIE 1 OKpY:Katowan cpeaa . Cpeabl Kn3HU. Mecta 0butaHus — Hanbonee 6aaronpuATHbIE YH4aCTKU cpesbl
KU3HWU. ABUoTUYecKme, BUoTMUYECKUE, AHTPONOTEHHbIE, 3KoNorMyeckmne dpaktTopbl. Cpeaa 06UTaHMA — COBOKYMHOCTb
BCEX 3KONOrMYeCcKMx GakTopoB. B3aumocsA3n *KMBOTHbIX B Npupoae. buoueHos. Muuiesble cBasun. Uenun nutaHma.
KnaccndumKkauma }MBOTHbIX U OCHOBHbIE CUCTEMATMYECKMe rpynnbl. HayKa cuctematuka. Bua. NMonynauus.
Cuctematunyeckue rpynnbl. BanaHue yenoseka Ha XXUBOTHbIX. KOCBEHHOe 1 npAMoe BAuAHMe. KpacHaa KHura.
3anoseaHUKKN. KpaTkaa nctopma passmutma 30010rmm

Tpyapbl BenrKoro y4éHoro [lpesHei Mpeumn Apuctotena. PassuTtune 3oonorum B CpegHue BeKa 1 anoxy
BospoxkaeHus. U3obpeTeHne mmnkpockona. Tpyabl K. JIMHHen. dKkcneamumm pycckoro akagemuka MN.C. Mannaca.
Tpyabl Y. [JapBuHa, X posib B Pa3BUTMM 300/10MMKU. MiccneaoBaHMA OTEYECTBEHHbIX Y4EHbIX B 06/1aCTU 300/10MMN.
0606LLEeHMNE U cUCTEMaTM3aLMA 3HaHUI No Teme «ObLIne CBEAEHNSA O MUPE MKUBOTHbLIX»

Tema 2. CTpoeHue Tena }KUBOTHbIX (3 u)

KneTka. HayKka untonorua. CTpoeHme XUBOTHOM KNETKN: pa3smepbl U GOPMbI, KIETOUYHbIE CTPYKTYPbI, UX POb B
KU3HEAEeATENbHOCTU KNeTKU. CXOACTBO M Pa3IMYMA CTPOEHUA }KUBOTHOMN M PACTUTENbHOW KNETOK

TKaHK, opraHbl U CUCTEMbl OPraHOB. TKaHWU: aNUTeNNabHble, COeAUHUTENbHbIE, MbILLEYHble, HEPBHbIE, UX
XapaKTepHble Npu3HaKKU. OpraHbl U CUCTEMbI OPraHOB, 0COHEHHOCTU CTPOEHMA U GYHKLMIA. TUMbI CUMMETPUM
YKMBOTHOTO, UX CBA3b C 06pa3om Kn3HU. 0606LLEeHNE U cucTeMaTU3auUMA 3HaHUIM No Teme «CTpoeHue Tena
KUBOTHbIX».

Tema 3. Noguapcreo MNpocreiwme, uam OgHoKNeToUHbIe (4 u)

O6wan xapaKTepucTnKa NoaLapcTea

MpocTtenwmne. Tun CapKoaoBble M KryTUKOHOCLbI. Knacc CapkoaoBble



Cpepna 0butaHusA, BHelwHee cTpoeHune. CTpoeHUe U XKU3HeAeATENbHOCTb CAPKOAOBbLIX HA NpMmepe amébbl-npoTes.
Pa3Hoob6pasune capkoaosbix. Tun CapkoaoBble 1 KryTUKoHocubl. Knacc MrytmkoHocupl. Cpega obutaHus, CTpoeHune
W nepesBuKEHNE Ha NPUMepPE 3BI1EHbI 3e1EHO. XapaKTep NUTaHMA, ero 3aBUCMMOCTb OT YCI0BUIA cpeapbl.
[JbixaHue, BblgeneHne n pasmHoxeHne. CouetaHMe NPU3HAKOB XMBOTHOIO W PAcTEHMA Y 3BIIEHbI 3eN1EHO.
Pa3Hoobpasue xrytnukoHocues. Tun NHoy3opuun. Cpega obUTaHUA, CTPOEHME M NEPeSBUNKEHNE HA NpUMepe
NHOY30pUN-TYyPenbkn. CBA3b YCNOXKHEHUA CTPOEHUA MHDY30PUIA C NPOLLECCAMM UX KU3HELEATENbHOCTH.
Pa3Hoobpasune nHdpysopuii.

JNabopaTopHan pabota Ne 1«CtpoeHune 1 nepensuKeHne MHOY30pUN-TYDENbKU»

3HayeHue npocTenwmnx. MecTo NpocTenLLMX B 1UBOM Npupoge. MpocTeiwmne-napasmnTol. MseHTepuinHan améba,
ManspHbIN NAa3MoANN, TPMNAHOCOMbI — BO36yanTenn 3aboneBaHuUii YesoBeKa U KUBOTHbIX. Mepbl
npeaynpexaeHna 3ab6onesaHni, Bbi3blBaeMbIX NPOCTENLLIMMMU.

Tema 4. Noguapcteo MHoroknetouHble (3u)

O6w,an xapaKTepPUCTUKA MHOFOKIETOYHbIX }XMBOTHbIX. TN KnwweyHononocTHble. CTPOEHME U KU3HEAEeATENbHOCTb
O6wme YepTbl CTPOEHUA. MApPa — O0AMHOYHBIM noavn. Cpega 06UTaHUA, BHELWHEE U BHYTPEHHEE CTPOEHME.
OcobeHHOCTU KU3HEAEATENBHOCTU, YPOBEHb OPraHM3aLMM B CPAaBHEHUW C NPOCTENLLMMM

Pa3Hoob6pasne KMWevyHONoAOCTHbIX

Knacc M'mpgpounaHble. Knacc Kopannosbie NOAUMbI, }U3HEHHbIE LIMK/bI, MPoLLecchl XXnsHegeatrenbHocTn. Knacc
CumndongHbie meay3bl, XapaKTepHble YEPTbl CTPOEHUSA U XKU3HELEATENbHOCTU, }KUSHEHHbIN LMK,

Tema 5. Tunbl Nnockue uepsu, Kpyrabie yuepsu, Konbuatbie uepsu (6 u)

Tun MNnockne yepsun. ObLLan xapakTepucTuKa. Knacc PecHuuHble yepBu. Mecta 0butaHma n obime YepTbl CTPOEHUA.
CucTembl OpraHoB, Xu13HeaeaTebHOCTb. YepTbl 60s1ee BbICOKOro YPOBHA OpraHM3aumm No CpaBHEHUIO
KMLIEYHONONOCTHbIMKU. Pa3HOO6pa3me NAOCKUX YepBei: cocanblunKkM U uenHn. Knacc CocanblumKm

BHelWwHee 1 BHyTpeHHee cTpoeHue. PasmHoXKeHue 1 pas3Butme. Knacc JleHTouHble Yepsu. MpucnocobaeHns K
ocobeHHOoCTAM cpesbl 0buTaHUA. PasamHoXKeHWe 1 pasBuTre. Mepbl 3alLMTbl OT 3aparKeHUA NapasUTUYECKMMMU
yepsamu. Tun Kpyrabie yepsu. Knacc Hematogbl. Obuias xapakrepuctmka. BHelwHee ctpoeHune. CTpoeHne cuctem
BHYTPEHHMX OpraHoB. B3anmocsAsb CTpoeHUn 1 06pasa KusHuM npeacrasuteneit Tuna. NMpodunakTMKa 3aparkeHuns
YyenoBeKa Kpyrabimu Yyepsam.Tun KonbyaTtble yepsu. O6Lan xapakTepucTuKa. Knacc MHOroweTMHKOBbIE YepBM
MecTa 06UTaHMA, CTPOEHUE U KU3HELEATENIbHOCTb CUCTEM BHYTPEHHUX OPraHOB. YPOBHW OPraHmM3aummn opraHos
YyBCTB CBOOOAHOXMBYLIMX KOSIbYATbIX YEPBEN M NAPA3UTUYECKUX KPYTablx YepBei. Tun KonbyaTble Yyepsu. O6uian
XapaKkTepucTmKa. Knacc ManoweTMHKoBble YepBnu. MecTa 061TaHUs, 3HaYeHne B npupose. OcobeHHOCTM BHELLHErO
CTpoeHun. CTpoeHMe CUCTEM OPraHOB AOXKAEBOIO YEPBA, MX B3aMMOCBA3b C 06pa3om KunsHu. Posb
ManoLLETMHKOBBIX YepBel B NpoLeccax NnoysoobpasoBaHus.

JNabopaTopHan paboTta Ne 2«BHeluHee CTpOeHME AOXKAEBOTO YepPBS, ero NnepeasuKeHne, pasgpPaxkumMocTby.

Tema 6. Tun Monntocku (5 u)

O6wan xapakrepuctnka. Cpesa obuTaHMsA, BHelHee cTpoeHue. CTPOEHUE U XKU3HeLEeATe/IbHOCTb CUCTEM
BHYTPEHHMX OPraHoB. 3HaYeHNe MOJIJIFOCKOB. YepTbl CXOACTBA U PA3/INYMA CTPOEHUA MOKOCKOB U KOMbYaTbIX
Yyepsei. MpoucxoxgeHne monntockos. Knacc bptoxoHorne monntocku. Cpega o6UTaHMsA, BHELWHee CTPOeHMe Ha
npumepe 601bLWOro NpyaoBmKa. CTpoeHME U KU3HeAeATe/IbHOCTb CUCTEM BHYTPEHHMX OpraHoB. OcobeHHOCTH
pa3MHOXeHUA 1 pa3BuTmA. Poib B Npupoae 1 3HavyeHne ana yenoseka. Knacc [lpyctBopyaTbie MOAAKOCKU

Cpepna obuTaHUsA, BHELLHee CTpoeHMe Ha npumepe 6e33ybKkn. CTpoeHne 1 GyHKUMM CUCTEM BHYTPEHHMX OPraHoB.
Ocob6eHHOCTM Pa3MHOXKEHUA U Pa3BUTMA. PONb B NpMpoae M 3HaYeHWe ANA YeNOoBeKa.

NabopaTtopHas paboTta N2 4«BHelwHee CTPOEHWE PAaKOBUH NPECHOBOAHbIX M MOPCKUX MOJITIFOCKOB»

Knacc NlonosoHorne monntocku. Cpeaa obutaHmA, BHelLHee CTpoeHMe. XapaKTepHble YepTbl CTPOEHMA U GYHKLUMK
ONOpPHO-ABUraTeNIbHOMN cucTemMbl. CTpoeHMe U GYHKLMM CUCTEM BHYTPEHHUX OPraHoB. 3HaYeHUe roI0BOHOMMX
MOANNIOCKOB. MPU3HAKN YCNOXKHEHUA OpraHu3aumm.

Tema 7. Tun YneHucroHorume (7 u)

O6wan xapakTepuctTnKa TMna YnenncroHormne. Knacc PakoobpasHble. XapaKTepHble YepTbl TUNA YneHUcToHorume.
O6uwme npu3HaKM cTpoeHUsa pakoobpasHbix. Cpena 06UTaHUA, 0COBEHHOCTU BHELLUHErO U BHYTPEHHEro CTPOEHUS,
pPa3sMHOKeHWe U pa3BUTME PeYHOro paka. PasHoobpasne pakoobpasHbIX. 3HaYeHWe PaKoobpPa3HbIX B NPUPOAE U B
YKM3HM YenoBeKa. Knacc MaykoobpasHbie. O6Lan xapakTepucTnKa, 0cCOBEHHOCTM BHELIHErO CTPOEHMA HA NpUMepe
nayKa-KpecTtoBuKa. PasHoobpa3me naykoobpasHbiX. Posb NayKoobpasHbIX B MPUPOAE U B KU3HKU YenoBeka. Mepbl
3alMTbI OT 3a60/1EBaHUI, MEPEHOCUMBbIX OTAE/bHBIMM KeLwamm, OT YKYCOB A40BUTbIX MayKOB.

Knacc Hacekomble. O6LLas XapaKTepUCTUKA, 0COBEHHOCTUN BHELLIHEro CTPpoeHus. PasHoobpasme poToBbIX OPraHoBs.
CtpoeHune 1 GyHKUMM CUCTEM BHYTPEHHUX OPraHoB. PaamHoXeHue.

NabopaTtopHas paboTta N2 5«BHellHee cTpoeHMe HaCeEKOMOro»

Tunbl pa3BuTNA HacekombIx. PazBuTne ¢ HenonHbIM NpespatleHmnem. pynnbl HacekombixX. PazBuTne ¢ NOAHbIM
npespaLLeHnem. Mpynnbl HACEKOMbIX. POb Kaxa0M cTagmm pa3BuUTUA HaceKoMbIX. ObLLeCcTBEHHbIE HACEKOMble —



n4Yénbl U MypasbK. MNonesHble Hacekomble. OxpaHa HaceKombix. CocTaB U GYHKLMM 0bUTaTeneln MypaBenHunKa,
nyennHom cembn. OTHOLLEHUS MEXK Y 0cobaMM B cembe, UX KoopauHauus. NMonesHblie Hacekomble. Peakue u
oXpaHsemble HaceKkomble. KpacHas KHura. Posib HacCEKOMbIX B NPUPOAE U B }KU3HU YesioBeKka. Hacekomble —
BpeAMTeNN KY/IbTYPHbIX PAaCTEHUI M NEepPeHOCUYMKKN 3abo1eBaHUIA YesioBeKa. Bpeantenm cenbCKoxo3amcTBeHHbIX
Ky/bTyp. Hacekomble — nepeHocuYnKkn 3aboneBaHmin YenoBeKa U XKUBOTHbIX. MeTogbl 60pbbbl ¢ BpeaHbIMU
HaCeKoMbIMM.

Tema 8. Tun Xoppgosble. becuepenHblie. HagKknacc Pbi6bl (6 4)

Xopaosble. MpumnUTUBHbBIE PopMbl. ObLLME NPU3HAKKU XOPA0BbIX *KUBOTHbIX. BecuepenHble. Knacc JIaHUEeTHMKM.
BHellHee 1 BHYTpeHHee CTPOEHNE, Pa3MHOKEHWNE M Pa3BUTUE NaHLETHUKA — NPUMUTMBHOIO XOP40BOro
MBOTHOrO. YepenHsble, nnn Mo3BoHouHble. O6lwme npusHaku. Hagknacc Poibbl. O6LLasn XxapaKTepucTmKa, BHelHee
cTpoeHne. OcobeHHOCTU BHELLHEro CTPOEeHMs, CBA3aHHble ¢ obutaHuem B Boge. CTpoeHne 1 dyHKUUM KOHEYHOCTEN.
OpraHbl 65OKOBOW IMHUK, OpPraHbl CNyXa, paBHOBECKUS.

NabopaTtopHas paboTta N2 6«BHeLIHee CTpOeHUE U 0COBEHHOCTU NepeaBUKEHNA PblbbI»

BHyTpeHHee cTpoeHue pblb. OnopHO-aBUraTenbHan cuctema. CKenet HenapHbIX M NapHbIX NN1aBHUKOB. Ckenet
ronoBbl, cKenet }Kabp. OcobeHHOCTU CTPOEHMS U PYHKLMIN CUCTEM BHYTPEHHUX OpraHoB. YepTbl 60/1ee BbICOKOTO
YPOBHSA OpraHM3aLUmnmn pbib No CPaBHEHMUIO C TAHLETHUKOM. OCOBEHHOCTU Pa3MHOXKEeHUS pblb

OpraHbl 1 Npouecc pasmHoXKeHuA. *KnsopoxxaeHue. Murpaumu.

OcHOBHble cuctemaTmyeckme rpynnbl pbib. Knacc Xpauwesblie pbibbl, 06Was xapaktepuctuka. Knacc KocTtHbie pbibbi:
ny4yenépsble, lonactenépoble, ABOAKOAbIWALLME U KUCTENEpPble. MecTo KucTenépbix pbib B 3BOJIOLMN MO3BOHOYHbIX.
Mepbl NPeLOCTOPOXKHOCTM OT HAaNaLEHMA aKya NpU KynaHuu. NMpombicnoBbie pbibbl. VX MCnonb3oBaHWe M OxpaHa
PbibonosctBo. MpombicioBbie pbibbl. MpyaoBblie X03aMcTBA. AKKAMMATU3ALMA pbl6. AKBapUyMHble pblObl.

Tema 9. Knacc 3emHoBogHble, uan Ameunbuu (4 u)

Cpepna 0buTaHUA M CTpoeHUe Tena 3eMHOBOAHbIX. ObLLan xapakTepucTuKa. Mecta 0butaHus. BHelwwHee cTpoeHue.
OcobeHHOCTM KOXKHOro NoKkpoBa. ONOpHO-ABMIraTeIbHAA CUCTEMA 3€EMHOBOAHbIX, €€ YC/I0KHEHWE MO CPABHEHMIO C
KOCTHbIMM pblbamu. MpusHakm NpncnocobieHHOCTN 3eMHOBOAHDIX K ¥KM3HM Ha cywwe u B Boge. CTpoeHue u
[eATeNbHOCTb BHYTPEHHMUX OPraHOB 3€MHOBOAHbIX . XapaKTepHble YePTbl CTPOEHMA CUCTEM BHYTPEHHUX OPraHoB
3@MHOBO/HbIX NO CPaBHEHMUIO C KOCTHbIMM pbl6amun. CXoACTBO CTPOEHWUS BHYTPEHHUX OPraHOB 3€MHOBOAHbIX M pPbl6
F040BOW }KMU3HEHHbIM LMK U NPOUCXOXKAEHUE 3EMHOBOAHbIX. BIMAHME CE30HHbIX U3SMEHEHWI B NpUpoae Ha
U3HeAeATeNIbHOCTb 3eMHOBOAHbIX. PasaMHOXeHWe 1 pa3BUTUE 3eMHOBOAHbIX, YEPTbl CXOACTBA C KOCTHbIMM
pbl6amu, TMN pa3BuTUA. [lokazaTenbCTBa NPOUCXOXKAEHMNA 3eMHOBOAHbIX. Pa3Hoobpasme 1 3HauyeHne 3eMHOBOAHbIX
CoBpemeHHble 3eMHOBO/IHbIE, UX pa3HOObpa3Me 1 pacnpocTpaHeHne. Ponb 3eMHOBOAHbIX B MPUPOAHbIX
buoueHo3aXx, B *KU3HU YenoBeKa. OxpaHa 3eMHOBOAHbIX. KpacHas KHura.

Tema 10. Knacc NMpecmbikalowmecs, unm Pentunum (4 4)

BHellHee CTpoeHME U cKenleT NpecmblKatolmxca. O6L1an XxapakTepmncTmka. BsaMmocsasb BHELHEro CTPOEHMUA U
HaszemMHoro obpasa }um3HU. OcobeHHOCTU CTPOEHUA CKeNeTa NPecMbIKaloWmMXca. BHyTpeHHee CTpoeHMe U
KMU3HeAeATeIbHOCTb NpecMblKatowmxcs . CXOACTBO M Pas/INuMA CTPOEHMA CUCTEM BHYTPEHHMX OPraHoB
NPECMbIKAIOLLMXCA N 3e MHOBOAHbIX. YepTbl NPUCNOCOB1EHHOCTN NPECMbIKAIOLWMXCA K KM3HM Ha CyLue.
PasmHoKeHWe 1 pa3BuTme. 3aBUCMMOCTb FOA0BOIO KU3HEHHOTO LIMKAA OT TEMNepPaTypPHbIX YCN0BUIN. PasHoobpasume
npecmblKaowmxca . ObLme YepTbl CTPOEHUS NPeaCcTaBUTENEM Pa3HbIX OTPSAA0B NpecmblKatowmxca. Mepbl
NpPeaoCTOPOKHOCTU OT YKYCOB AA0BUTbIX 3mel. OKasaHue nepBoit foBpadebHON NnomoLwu. 3HaYeHne
NPECMbIKAIOLLMXCA, UX NPOUCXOXKAEHME. Ponib NpecmblKatowmxca B 6MoLeHo03ax, MX 3HAYEHUE B KMU3HM Ye/IOBEKa.
OxpaHa peakux n ncyesaromx suaos. KpacHas KHura. [lpeBHu1e npecmblKatowmecs, NpUYmMHbl UX BBIMUPaHUA.
[oKasaTenbCcTBa NPOUCXOKAEHUA NPECMbIKAIOLLMXCA OT APEeBHUX amdnbnii.

Tema 11. Knacc Mtuubi (8 u)

O6uan xapaKTepncTUKa Knacca. BHewHee cTpoeHne NTuL,

B3anMmoCBA3b BHELIHErO CTPOEHMA U NPUCNOCOBAEHHOCTM NTULL, K NONETY. Tunbl Nepbes 1 X GyHKUMU. YepTbl
CXO/ICTBA M Pa3/IMumnsA NOKPOBOB NTUL, U PENTUANNA.

NabopatopHas paboTta Ne 8«BHellHee cTpoeHUe NTulbl. CTpoeHne nepbes»

OnopHo-aBuraTenbHas cuctema NTul,. MI3ameHeHUs CTPoeHUA CKeneTa NTUL, B CBA3M C NPUCNOCOBNEHHOCTBIO K
nonérty. OCobeHHOCTM CTPOEHMA MYCKYNaTypbl U €€ dyHKUUKU. MPUYMHbBI CpacTaHMA OTAENbHbIX KOCTel ckesieTa NTuUL.
JNTabopaTopHan pabota Ne 9«CtpoeHune ckeneTa NTULLbI»

BHyTpeHHee cTpoeHue NTul,. YepTbl CXOACTBA CTPOEHUSA U QYHKLMI CUCTEM BHYTPEHHMUX OPraHoB NTULL U PENTUNUNA.
OTAnMunTeNnbHble NPU3HAKK, CBA3aHHbIE C NPUCNOocob/1eHHOCTbIO K NONETY. MNporpeccmMBHble YepTbl OpraHM3aLum NTUL,
Nno CpaBHEHUIO C PENTUAUAMU. PasmHOKeHMe 1 pa3BuTue NTul,. OCobeHHOCTU CTPOEHMA OPraHOB Pa3MHOMKEHMUA
nTuL,. ITanbl popMmnpoBaHUs AnLa. PazButre 3apoablila. XapaKTepHble YepTbl Pa3BUTMA BbIBOAKOBbIX M FTHE34,0BbIX
nTUL,. F0A0BOM KU3HEHHbIN LMK U CE30HHbIE ABNEHUS B YKM3HU NTUL,. PONb CE30HHbIX IBAEHUI B }KU3HW NTUL,
MNoBeaeHMe CaML0B M CaAMOK B Nepnos pasmHoKeHus. CTpoeHue rHesna 1 ero posb B Ppa3smMHOMKEHUU, Pa3BUTUN



nTeHuoB. MocnerHesnoBoit neproa. KoYEBKN U MUrpaumnm, UX NpUYMHbL. PasHoobpasune ntuu. Cuctematmyeckume
rpynnbl NTUL, UX OTANYMTENbHbIE YepTbl. [PU3HaKK BblAeNEeHMA SKOAOrMYecKux rpynn ntuy,. Knaccudumkauma ntumu,
no TNy NULLK, N0 MecTam 0buTaHUA. B3anmocBA3b BHELLHErO CTPOEHMA, TUNA NULLMX N MeCT 0bUTaHMA. 3HaYeHWe U
oxpaHa ntuu,. MpouncxoxaeHne nTuu. Ponb NTUL, B NPUPOAHbIX COOBLLECTBaX: OXOTHUYbE-MPOMbICNI0BbIE, LOMALLHME
NTULBI, X 3HAYEHME AR YenoBeKa. YepTbl CX04CTBA APEBHUX NTUL, U PENTUANIA

Tema 12. Knacc MneKkonurtatowme, unm 3sepu (9 u)

O6w,an xapaKTepucTnKa Knacca. BHelwHee cTpoeHne maekonutatowmx. OTAMYKUTENbHbIE NPU3HAKM CTPOEHMUA TeNa.
CpaBHeHMe CTPOEHUA NOKPOBOB MIEKOMUTAOLWMX U PENTUANIA. [TpOorpeccuBHbIE YepTbl CTPOEHUA
UXKN3HeaeATeNbHOCTH

BHyTpeHHee cTpoeHne maekonuTarwmx.0cob6eHHOCTU CTPOEHUA ONOPHO-ABUraTENIbHON CUCTEMDI. YPOBEHb
OpraHM3aunmn HepPBHOM CUCTEMBI MO CPABHEHMUIO C APYTMMM NO3BOHOYHbBIMW. XapaKTepHble YepTbl CTPOEHMA
NULLEBAPUTENIBHOM CUCTEMbI KOMbITHBIX U FPbI3YHOB. YC/NIOXKHEHWE CTPOEHUA U GYHKLMIA BHYTPEHHMX OPraHoB.
NabopaTtopHas paboTta N2 10«CTpoeHuMe ckeneTa MIEKOMUTAIOLWMX»

PasmHoOXeHWe 1 pa3BUTME MAEKONUTaOLWMX. [040BOM HKU3HEHHDIN UMK . OCOBEHHOCTU PA3BUTMA 3apOoabILLa.
3aboTta 0 noTomcTBe. M0A0BOM KU3HEHHDBIN LMKA. MI3MEHEHWE YNCNEHHOCTM MIEKOMUTAOWMX U €€ BOCCTAHOB/IEHWNE
MpoucxoxaeHne n pasHoobpasme MAeKoNUTaoLWMX. YepTbl CXOACTBA MAEKOMUTAIOLWNX U penTuaAniA. Fpynnbl
COBpPEMEHHbIX MaeKonuTatoWwmx. MNporpeccmeHbie YepTbl CTPOEHUA MJIEKOMUTAIOLLMX MO CPAaBHEHMUIO C PENTUAUAMMU
Bbiclwine, Uav nnaLeHTapHble, 3BEPU: HACEKOMOALHbIE U PYKOKPbI/bIE, FPbI3YHbI M 3aliLeobpasHble, XULLHbIE
O6uan xapaKTepUCTUKA, XapaKTePHbIE MPU3HAKN CTPOEHUSA U XKU3HEAEATENbHOCTU NpeacTaBUTeNEel PasHbIX
0TPAZ0B. PO/Ib B 3KOCUCTEMAX, B XKU3HM YesIOBEKA.

Boiclwine, Unm nnaLeHTapHble, 3BepU: NaCTOHOTNE U KUTOOBPa3HbIe, MAPHOKOMbITHLIE M HEMAPHOKOMbITHbIE,
X0B60THble. XapaKTepHble YepTbl CTPOEHMA U KU3HEAEATEIbHOCTU BOAHbIX MNEKONUTAOWMX, MaPHOKOMbITHLIX U
HenapHOKOMbITHbIX. OXpaHa X060THbIX. PO/b }KMBOTHbLIX B 3KOCUCTEMAX, B *KU3HM YE/IOBEKA

Bbicwimne, Uan niaLeHTapHble, 3BePU: NPUMATHI

Ob6wme yepTbl opraHM3aLmm npeacrasutenei otpaga Mpumatel. MpusHakn 6osee BbICOKOM opraHm3saumm. CxoacTeo
YyenoBeKa ¢ YenoBekoobpasHbIMU 06e3bAHAMM

JKoNornyeckmne rpynnbl MAEKONUTAOLNX

MPU3HAKK }KMBOTHbLIX OAHOW 3KOJIOTMYECKOM rpynnbl.3HaYeHNE MAEKONUTAOWMX ANA YENOBEKA

MpoucxoxaeHne JoMaLHUX *KUBOTHbIX. OTpacib Ce/IbCKOro X03ANCTBa — XWUBOTHOBOACTBO, €r0 OCHOBHbIE
HanpaB/eHUA, PONb B }KU3HU YenoBeKa. PegKkne u ncyesatowme suabl MAEKONUTAOLWMX, UX OXpaHa. KpacHaa KHura.
Tema 13. PasBuTture XXUBOTHOro Mmmupa Ha 3emne (5 u)

JoKasaTtenbCcTBa 3BOAOUMN XUBOTHOIO Mupa. YueHune Y. JapsnHa

Pa3sHoobpasue *KMBOTHOTrO Mupa. N3yueHne ocobeHHoCTeN MHAMBUAYANBHOMO Pa3BUTUA U €ro POsib B 0ObACHEHUM
NPOUCXOXKAEHNA KMUBOTHbIX. M3yyeHUe NcKonaembIX OCTaTKOB XKMBOTHbIX. OCHOBHbIE NONOXEeHUA yueHua Y.
[apBuHa, nx 3HauyeHne B 06bACHEHUN NPUYUH BOSHUKHOBEHWUSA BUAOB M 3BOOLMM OPraHUYECKoro Mmpa

Pa3BuTune }XMBOTHOrO Mmnpa Ha 3emne.dTanbl IBONIOLUN X KUBOTHOIrO Mmnpa. MoaBAEeHNE MHOFOKNETOYHOCTU U rpynn
KNETOK, TKaHel. YCNOXKHEHME CTPOEHMA MHOTOK/IETOUYHbIX OPraHnM3MoB. MponcxoxKaeHue 1 3BoILMA XOPA0BbIX.
9BONIOLMOHHOE APEBO COBPEMEHHOIO XMBOTHOIO MMpPa.CoBpPEMEHHbIN MUP XKUBbIX OpraHn3moB. Bnocdepa
YpoBHM opraHusaumm *KmsHu. Coctas 6MOLLEHO3a: NPOAYLLEHTbI, KOHCYMEHTbI, peayueHTbl. Llenu nutaHums.
KpyroBopoT BeLLLeCTB M NPeBpaLLEHUA IHEPTUN. DKOCUCTeMA. buoreoueHos. Buocdepa. deatenbHocTb B.U.
BepHagackoro. Xusoe BeLLecTso, ero pyHKUnn B buocdepe. KocHoe n 6MOKOCHOE BELLECTBO, UX PYHKLLUN U
B3aMMOCBA3b.

0O606LeHNe U cucTeMaTM3aLMA 3HaHKI No Temam 8—13. UTOroBbI KOHTPOJIb 3HAHUI NO Kypcy Buonorum 7 Knacca
IKcKypcna«KnM3Hb NPUPoaHOro coobLecTsa BECHOM»

Buonorua. 8 Knacc (68 4, 2 U B Hegento)
Tema 1. O6wmii 0630p opraHnama yenosekKa (5 u)
HayKku, nsyvatowme opraHmsm yesnoseka. MecTo YesioBeKa B *KMBOW Npupose
McKyccTBeHHan (coumanbHana) U npupogHas cpesa. buocoumanbHan npupoaa yesnoseka. AHatomusa. dusmonorus.
M'MrneHa. Metoabl Hayk o YenoBeke. CaHUTapPHO-3NUAEMMNONIOrMYECKME MHCTUTYTbI HaLllel cTpaHbl. Yactn Tena
YyenoBseka. [Mponopumm Tena yenoseka. CxoACTBO Yes0BEKA C APYTMMM KUBOTHbIMKU. ObLLMe YepTbl B CTPOEHUU
opraHM3ma MAEKONUTAIOLWMX, NPUMATOB U YENTOBEKOOOPa3HbIX 06e3bsAH. Cneunduyeckne ocobeHHOCTN YenoBeKa
Kak buonornyeckoro smaa.
CTpoeHUne, XMMUYECKUIA COCTAB U KU3HELEATENbHOCTb KAETKM.
Yactu Knetkn. OpraHouabl B *KMBOTHOM KaeTKe. MpoLecchl, Tpoucxoaslume B KNeTKe: 0OMeH BeLLecTB, pocT,
pa3BuUTUE, pasMHOKeHUe. Bo3byanumocTsb.
NabopaTtopHan pabota Ne 1«/lelcTBMe KaTanasbl Ha NEPOKCUA BOAOPOAA»
TKaHW opraHM3ma 4YesioBeKa



dnuTennanbHble, COeANHUTENbHbIE, MblleYHble TKaHW. HepBHaA TKaHb.

NabopaTtopHan pabota Ne 2«KneTkM 1 TKaHU No4 MUKPOCKONOM»

Ob6uLan xapaKTepmUCTUKa CUCTEM OPraHOB OpraHM3ma YenoBeKa. Perynaumna paboTbl BHYTPEHHUX OPraHoB

Crctema NOKPOBHbIX OpraHoB. ONOpHO-ABUraTeibHasA, NULLEBAPUTEIbHAA, KPOBEHOCHAA, UMMYHHaA, AblxaTebHas,
HepBHas, SHAOKPUHHAA, MOYEBbIAENNTE/IbHAA, NOI0BAA CUCTEMbI OPraHOB. YPOBHM OpraHM3auum opraHnsma.
HepBHaa n rymopansbHaa perynauma BHyTPeHHUX opraHoB. PednektopHasa gyra.

MpaKTnyeckas paboTta «M3yyeHne muratenbHoro pediekca n ero TOPMOMKEHUA»

0606LeHNe U cucTeMaTU3aLMA 3HaHKI No Teme «O6LWKiA 0630p opraHM3mMa YenoBeEKa»

Tema 2. OnopHo-aBuratesibHas cucrema (8 u)

CTpoeHue, cocTaB U TUMbl COEAMHEHUA KOCTEN

O6w,an xapaKTepucTnKa 1 3Ha4eHue ckeneta. Tpu Tuna kocten. CtpoeHune Koctein. Coctas KocTeld. TUMbl coeanHeHUA
KOCTEeMN.

NabopaTopHan paboTta Ne 3«CTpoeHne KOCTHOW TKaHn»

NabopaTtopHas paboTta Ne 4«CocTaB KocTen»

Ckenet ronosbl 1 Tynosuila. Otaensl Yepena. Koctn, ob6pasytowwme yepen. OTaenbl NO3BOHOUYHMKA. CTpoeHue
no3BoHKa. CTpoeHue rpyaHoi Knetkn. Ckenet KoHeyHocTeln. CTpoeHue ckesieta NosacoB KOHEYHOCTEN, BEPXHEN U
HUXKHE KOHEYHOCTEN.

MpaKTnyeckas paboTa «MccnegoBaHme CTPOEHUA NAEYEBOrO NOsAca U Npeanaeyba»

MepBana NoMOLLb NPU NOBPEXKAEHUAX ONOPHO-ABUTATENBHOM CUCTEMBI.

Buabl TpaBm, 3aTparnBatoWwmx CKeeT (pacTaxKeHus, BbIBUXWU, OTKPbITbIE U 3aKpbITbie Nepesombl). Heobxoanmble
NPUEMbI NEPBOI NOMOLLM NPU TPaBMaX

CTpoeHue, OCHOBHbIE TUMbI U TPYNMbl MblWwL,. [NaaKaa u ckenetTHaa MmyckynaTtypa. CTpoeHme CKeNeTHON MbILULLbI.
OcHOBHbIe FpynMnbl CKENETHbIX MbILLL,

MpakTuyeckana paboTta «M3yyeHne pacnonoKeHUa MbillL, FO10BbI»

PaboTa mbiwL,. MblWLbl — aHTAarOHUCTbl U CUHEPTUCTBI. JJMHaMUYeCcKan u cTaTuyeckan paboTa mbiw,. MblweyHoe
yToMeHNe

HapyweHue ocaHku n naockoctonue . OcaHKa. MpuymnHbl M NoCneaCTBUA HENPABUABHOM OCaHKK. MNpeaynpexaeHune
WUCKPMBAEHWNA NO3BOHOYHUKA, MIOCKOCTOMNMA.

MpaKTnyeckne paboTbl «[poBepKa NPaBUNbLHOCTU OCaHKWY, «BbifaBNeHMe nnockocTonuaAy, «OueHKa rmbKkocTu
NO3BOHOYHMKa» Pa3BuTHE ONOPHO-ABUraTeNIbHOM cUCTEMBI. Pa3BuTrne onopHo-aguraTeNbHOM CMCTEMbI B XO4e
B3pOCNAEHUA. 3Ha4YeHMe ABUraTe/IbHON aKTUBHOCTU M MbILEYHbIX Harpy3oK. Pu3smyeckasa noarotoBka. CtaTmyeckme u
AMHaMu4yeckme pusnyeckme ynparkHeHus

Tema 3. KpoBeHOCHasA cuctema. BHyTpeHHAs cpeaa opraHuama (9 u)

3Ha4yeHMe KpoBU M €€ CoCTaB

Huakoctun, obpasytoLime BHYTPEHHIO Cpeay OpraHM3ma Yenoseka (KpoBb, iMMda, TKaHeBaA KUAKOCTb). PyHKLMMU
KpoBM B opraHuame. CocTaB nn1asmbl KpoBU. DOpMeHHbIE 3/1EMEHTbI KPOBU (3PUTPOLUTLI, TPOMBOLUTDLI, NEMKOLUTLI).
NabopaTtopHas pabota N2 5«CpaBHeEHME KPOBU Ye/TOBEKA C KPOBbIO /IATYLLKNY

UmmyHuTeT. TKaHEeBaAa cOBMeCTUMOCTb. epennsaHne Kposu

NMMYHUTET U UMMYHHanA cuctema. BaxkHellume oTKpbITUA B chepe M3ydeHna UMMyHUTeTa. Buabl uMmyHuTETA.
MpPUBMUBKN U CbIBOPOTKU. MPUYMHBI HECOBMECTUMOCTM TKaHel. Mpynnbl KpoBu. Pesyc-daKkTop. MpaBuna nepenneaHua
Kposu. Cepaue. Kpyrn KposoobpaleHua .OpraHbl KpoBoobpaleHus. CTpoeHne cepaua. Buabl KpoBEHOCHbIX
cocyfoB. bonbluoi M manbin Kpyru KpoBoobpalueHus. JsuxkeHne Mmool

Nnmdatuueckune cocyapl. iumoatuyeckune ysnbl. Ponb nMmonbl B opraHmMsme.

MpaKTnyeckas paboTta «M3yyeHUe ABNEHUA KUCIOPOAHOTO ro/Ioa4aHmNA»

JBwkeHne KpoBu No cocydam . [laBneHne KpoBu B cocygax. BepxHee n HUKHee apTepuanbHOe gaBaeHue.
3aboneBaHUs cepaeyHO-COCYAMUCTON CUCTEMDbI, CBI3aHHbIE C AaBNeHNEM KpoBUu. CKOPOCTb KPOBOTOKaA. MysibC.
MepepacnpeseneHre KPOBK B paboTatoLmMx opraHax.

MpakTnyeckme paboTtbl «OnpegeneHne YCC, cKopocTu KpoBoToKa», «MccnenoBaHme pedaeKTOPHOro NPUTOKA KPOBM
K MbILIL,AM, BKAOYMBLUMMCS B paboTy»

Perynaumsa paboTbl OpraHOB KPOBEHOCHOM cucTeMbl. OTAeNbl HEPBHOM CUCTEMDI, YNpaBAasioLwmMe paboToi cepaua.
l'ymopanbHas perynauma cepaua. ABTOMATM3M cepALa.

MpaKTnyeckas paboTa «[loka3aTenbCTBO Bpeaa TabaKoKypeHUn»

3aboneBaHUs KPOBEHOCHOM cUCTeMbI. [epBas NOMOLLb NPU KPOBOTEUEHUAX

®Pur3nyeckne Harpyskm 1 34,0pOBbe CepAEeYHO-COCYANCTON CUCTEMDBI. BAnAHME KypeHUA 1 aNKoroaa Ha COCTOAHUE
CepAeyYHO-CoCyAMCTON cucTembl. Buabl KpoBOTEYEHUI (KaNnUANAPHOE, BEHO3HOE, apTepuasbHoe).

MpaKTnyeckas paboTta «PyHKUMOHANbHAA cepaeyHo-cocyancTan npoba»

Tema 4. [ibixaTenbHaa cucrema (6 u)



3HayeHuWe abixaTeNbHOM cnctembl. OpraHbl AbIXaHWA

CBA3b AbIXaTeNbHOM U KPOBEHOCHOW cucTeM. CTpoeHue ApixaTenbHbix NyTein. OpraHbl AbIXaHUA U X GYHKLMK
CtpoeHune nérkmnx. NasoobmeH B NErKUX U TKaHAX

CtpoeHue nérkux. Npouecc NoCTyneHna KUCAopoaa B KPOBb M TPAHCNOPT KMCA0OPOAaA OT NErkmx no teny. Ponb
3pUTPOLMTOB M remornoburHa B nepeHoce KNCAopoaa.

NabopaTopHan paboTta Ne 6«CocTas BAbIXaEMOTO U BblAbIXaeMOro BO3ayxa»

JbixaTenbHble aBMKeHM . MexaHn3m BAoxa M Bblaoxa. OpraHbl, y4acTBYOLWMeE B AbIXaTe/IbHbIX ABUKEHUAX. BanAaHue
KypeHuA Ha GYHKUUM anbBeoa NETKMX.

NabopaTtopHas paboTta N2 7«/[bixaTeNbHble ABUKEHUS»

Perynauma abixaHua. KOHTPOb AbIXaHWA LLEHTPAIbHOW HEPBHOM cucTeMol. beccosHaTenbHasa U CO3HaTeIbHasA
perynauma. Pednekcol Kawna n ymxaHma. [bixaTenbHbl LeHTP. N'ymopanbHan peryaauma gblXxaHus.

MpaKTnyeckas paboTta «M3mepeHne obxeaTa rpyaHON KNETKU»

3aboneBaHus fblxaTeNbHOW CUCTEMbI. BONE3HM OpraHOB AblXxaHWA, Nepeaatomecs Yepes Bo3ayx (rpmnn,
Ty6epKynés nérknx). Pak nérkmnx. 3HadeHne datooporpadum. usHeHHan EMKOCTb NIETKMUX. 3HaUYEHME 3aKaIMBaH KA,
dU3NYECKUX YNPArKHEHUI A1A TPEHUPOBKM OPraHOB AbIXaHUA U TMIMEHbl MOMELLEHUI ANA 340PO0BbA Ye0BEKA.
MpakTnyeckana pabota

«OnpegeneHune 3anblNEHHOCTN BO34yXa»

MepBana NomMoLLb NPU NOBPEXAEHMM AbIXaTENbHbIX OPraHoB

MepBana nomoLb NP NonagaHMM MHOPOAHOIO Te/la B BEPXHUE AblXaTebHble MyTU, NPU YTONAEHUU, YAYLIEHNUN,
3aBa/INBAHNK 3eMNEN, INeKTpoTpPaBMax. MIcCKycCcTBEHHOE AbixaHWe. Henpamoi maccak cepaua

Tema 5. NuweBaputenbHas cuctema (7 u)

CTpoeHue nuLeBapuUTeIbHOM CUCTEMDI

3HayeHuMe nuweBapeHma. OpraHbl NULLEBAPUTENbHON cUCTEMBI. MULLEBApPUTENbHDIE KeNesbl.

MpaKTnyeckas pabota«OnpeneneHne MecTono0KeHNA CAOHHbIX Kené3n»

3y6bl. CTpoeHue 3ybHoro paga yenoseka. CmeHa 3y6oB. CTpoeHue 3yba. 3HaueHme 3yboB. Yxog 3a 3ybamu
MuwesBapeHne B pOTOBOM NOMOCTU U KenyaKe. MexaHUYecKas U xumuyeckas 06paboTKa MM B pOTOBOM NOOCTH.
MuwweBapeHue B xenyake. CTpoeHUe CTEHOK XenyakKa.

NabopaTopHan paboTta Ne 8«[elicTBue GepMEHTOB C/IHOHbI HA Kpaxman»

NabopaTopHan paboTta Ne 9« [lelicTBre GpepMeHTOB KenyLoUYHOro CoKa Ha 6enkun»

MuweBapeHune B KULWIEYHMKE . XMMMUYECKan 06paboTKa NULLM B TOHKOM KULIEYHWUKE M BCaCblBaHME NUTATEbHbIX
BelLecTB. MNeyeHb 1 eé GyHKUMN. TONCTaA KULLKA, anNeHAMKC U UX GYHKLLNK

Perynauuna nuwesapeHna. MTMrneHa NUTaHUA. 3Ha4YeHMe NULLK 1 eé coCTaB

PedneKcbl opraHoB nuuieBaputenbHon cuctembl. PaboTsl W.M. NMasnosa B 061acTu M3yyeHUs pedieKcos.
l'ymopanbHas perynauma nuwesapeHus. NpasunbHoe nuTaHue. NMutaTtenbHble BewecTsa NuwmM. Boaa, MMHepanbHble
BELLECTBa M BUTaMMHbI B NuLe. MNpaBuibHan NOArOTOBKA NULLM K ynoTpebieHunto (YacTn pacTeHMIA, HakanamMBawLlwme
BpegHble BEWEeCcTBa; CaHUTapHasa 06paboTKa NULLEBbLIX MPOAYKTOB)

3aboneBaHUsA opraHoB nNuwieBapeHmna. MHbeKLMOHHbIe 3a601eBaHUSA KeNyA04YHO-KULLEYHOrO TPaKTa U FIUCTHbIe
3abosieBaHMA: cnocobbl 3aparkeHma n CMMNTOMbI. MnLLEBble OTPABAEHUA: CUMMTOMbI M NepPBas NOMOLLb

Tema 6. O6meH BelecTs U aHeprum (3 u)

O6MmeHHbIe npouecchl B opraHmame to CTagnm obmeHa BewecTs. [NnacTUYECcKMiA U aHepreTuyeckmin obmeH

HopMmbl nuTaHuMA. Pacxog aHeprum B opraHmame. PakTopbl, BAUSIOWME Ha OCHOBHOM M 06LWnii 06MeH opraHusma.
Hopmbl nuTaHMA. KanopuitHOCTb NULLK.

MpakTnyeckan pabota «OnpeaeneHne TPEHMPOBAHHOCTM OpraHnM3mMa No GyHKUMOHaANbHOM Npobe ¢ MaKCMManbHOM
3a/lePKKON AbIXaHWA A0 W MOCAEe HArPy3KM»

ButamuHbl. Ponb BUTAaMMHOB B opraHu3sme. FMnep- n rMnoBUTaMUHO3, aBUTAMUHO3. BarkHellumMe BUTaMUHbI, UX
3HaYeHWe ANA opraHmMama. MCTOYHMKKN BUTaMUHOB. [paBuibHaA NOArOTOBKA NULLEBLIX NPOAYKTOB K ynoTpebaeHuio
B NULLY

Tema 7. MoueBbigenutenibHasa cuctema (2 u)

CtpoeHune 1 dpyHKUumMM noyek .CTpoeHne moyeBblgennTebHoM cuctemol. PyHKUMKM noyek. CTpoeHne HedpoHa.
MexaHn3m GpuUnbTpauumn moum B HedppoHe. ITanbl GOPMUPOBAHUA MOYM B NOYKax. 3abosieBaHNA OpraHoB
MmoueBblaeneHus. MuTbeBoi pexxnm. MNpuunHbl 3abo1eBaHKI NoYeK. 3HaYeHe BOAbl U MUHEPA/bHBIX CONel gan
opraHmama. NrueHa nutba. ObesBoxunBaHne. BogHoe oTpasneHme. MMrneHnyeckmne TpeboBaHMA K NUTbEBON BOE.
OuwnctKa Boapl. MNAK

Tema 8. Koxa (3 u)

3HaueHue KOXM 1 eé cTpoeHue. PyHKLMM KOXKHbIX NOKPoBOB. CTpoeHMe KoXKK. 3aboneBaHMA KOKHbIX MOKPOBOB U
NOBPEXAEHMA KOXKNU. TMITMeHa KOXKHbIX MOKPOBOB. [TpMUYNHBI HapyLeHnA 300P0BbA KOXKHbIX MOKPOBOB. lMNepBas



NMOMOLLb MPKM OXKorax, 06MopoKeHUAX. MHbeKLMM KoXKM (rpnbKoBble 3a60/1eBaHMA, YeCOTKa). YUYacTme KoXKM B
Tepmoperynaumun. 3akanmsaHue. NepBas NOMOLLb NPW TENJIOBOM U COTHEYHOM yaape.

Tema 9. DHAOKPUHHAA U HepBHaA cuctembl (7 u)

enesbl U posib FOPMOHOB B OpraHM3ame. Kenesbl BHELWHEN, BHYTPEHHEN N CMELLaHHON cekpeumn. Ponb ropMoHOB B
pOCTe 1 Pa3BUTUM OPraHn3ma. BamaHume HapyweHnn paboTbl rmnodursa, LWUTOBUAHOM XKeesbl Ha NPOoLECChl POCTa U
pa3BuTUA. PONb NOAKENYA0UYHOM Kenesbl B OpraHM3mMe; caxapHblii AnabeT. Posib HaANOYEYHUKOB B OPraHU3ME;
afpeHaNuH 1 HopagpeHanuH.

3HauyeHue, cTpoeHMe U GYHKLMA HEPBHOM CUCTEMDI

O6w,an xapaKTepUCTUKa poan HEPBHOM cUcTeMbI. HacTu 1 oTAeNbl HEPBHOM cuctemsl. LleHTpanbHaa u
nepudepunyeckan HepaHasa cuctema. CoMaTUUECKUI M BereTaTUBHbIN oTAeNbl. [paMble M 06paTHble CBA3MW.
MpaKTnyeckas paboTta «M3yyeHne AencTBMA NPAMbIX U 0BpaTHbIX CBA3EN»

ABTOHOMHbIN OTAEN HEPBHOM cUCTeMbl. HeliporymopanbHasa peryaaums . NMapacMmnaTtMyecknii U CMMNaTUYECKnit
noJoTAe bl aBBTOHOMHOIO OTAe/1a HEPBHOM cucTeMbl. CBA3b KeNé3 BHYTPEHHEN CEKPELMU C HEPBHOM CUCTEMOW.
CornacoBaHHOe AelcTBUE N'YMOPASbHON U HEPBHOW peryaaummn Ha opraHnsm. CKopocTb pearMpoBaHmA HEPBHOM U
rYMOpPasibHOM CUCTEM.

MpaKTnyeckas paboTa. «LLTpnxoBoe pasgparkeHne KoXu»

CnuHHoM mo3r. CTpoeHue CNMHHOro Mo3ra. PednektopHasa GyHKLMA CMMHHOTO MO3ra (ComaTuyeckue u
BeretaTuBHble pedaeKcbl). MpoBogaLLas GyHKLMA CTMHHOTO MO3ra.

lfonosHoM mosr. Cepoe 1 6enoe BeLecTBO ros10BHOro Mo3ra. CtpoeHue n GyHKLMK OTAEN0B FOJI0OBHOFO MO3ra.
PacnonoxeHue 1 GpyHKUUM 30H KOpbl 6ONbLINX NOAYLWAPUNA.

MpakTuyeckana paboTta «M3yyeHne pyHKLUMA OTOENOB rOJIOBHOrO MO3ra»

Tema 10. OpraHbl uyBcTB. AHanusaTtopbl (5 u)

MpuHLMN paboTbl OpraHOB YyBCTB M aHA/IM3ATOPOB

MaTb 4yBCTB YenoBeKa. PacnonoxKeHne, GyHKUUM aHaNN3aTOPOB U 0COBEHHOCTU UX PaboTbl. Pa3BUTOCTb OpraHoB
YYBCTB WU TPEHUPOBKA. Unnto3ma. OpraH 3peHns 1 3putesibHbI aHaansaTop. 3HayeHne 3peHns. CTpoeHme rnasa.
CnésHble kenesbl. 060/104KM rnasa.

MpakTnyeckne paboTbl «MccnenoBaHne peaklmMm 3padka Ha oCBeLEHHOCTbY, «MccnenoBaHne npuHUmMna paboThbl
XpyCTanuka, obHapy»KeHue cnenoro nATHa»

3aboseBaHNA N NOBPEXAEHNA OPraHoB 3peHna. BAM3opPYKOCTb U AaNbHO30PKOCTL. MepBas NomoLLb Npu
nospexaeHuu rnas. OpraHbl cayxa, paBHOBECUS U UX aHaN3aToPbI

3HaueHue cnyxa. Yactu yxa. CTpoeHune 1 GpyHKLUM Hapy»KHOTO, CpeaHero U BHyTpeHHero yxa. Lym Kak ¢pakrtop,
BpeAHO BAUAIOLLNIA Ha cayX. 3aboneBaHna yxa. CTpoeHUe 1 pacrnosioXxeHne opraHa paBHOBeCKS.

MpakTuueckan pabota «OueHKa cocToaHMA BecTUBynapHoOro annapara»

OpraHbl 0cA3aHUA, 060HAHNA 1 BKyca. 3HaYeHUe, PacrnoioXKeHne 1 YCTPOMCTBO OpraHoOB 0CA3aHUA, 0BOHAHMA U1
BKyca. BpeaHble naxyuune sewecrsa. OcobeHHOCTV paboTbl opraHa BKyca.

Mpaktuueckan pabota «MccnenoBaHme TaKTU/IbHbIX PELLENTOPOBY

0606LLeHNe 1 CUCTEMATU3ALMA 3HAHUI N0 TeMaM « DHAOKPUHHAA N HePBHaA cuctembl», «OpraHbl YyBCTB.
AHanuzatopbi»

Tema 11. NosegeHue YenoBeKa 1 BbiCLLAA HEPBHAA AeATENbHOCTb (6 u)

BpokaéHHble popmbl noBegeHUs. MonoxKuTenbHble U oTpuLaTesbHble (MObyaANTENbHbIE M TOPMO3HbIE) MHCTUHKTbI U
pednekcol. ABneHne 3anedaTneHna (MMnpuHTUHra). NprobpeTéHHble Gopmbl NoBeaeHNA

YcnoBHble pedneKcbl U TOpMoKkeHue pednekca. MogxrpenneHne pednekca. AnHaMUUECKUit cTepeoTun.
MpakTuueckan pabota «MepecTpoika ANHaMUYECKOro cTepeoTuna»

3aKOHOMEpPHOCTU PaboTbl FONI0BHOIO Mo3ra. LieHTpanbHoe TopmoxkeHue. besycnoBHoe (BpOoXAEHHOE) M YCIOBHOE
(nprobpeTéHHoe) TOpMOIKeHUE. ABNEHNE AOMUHAHTbI. 3aKOH B3aMMHOMN MHAYKUMKU. CNOXHAA NCUXMYecKan
[eATeNbHOCTb: peyb, NaMATb, MbillNeHWe . HayKa O BbiCLLen HepBHOI AeATeNbHOCTU. [oABAeHUE 1 pa3BUTHE peun B
3BOJIIOLMM Ye0BEKA N MHAUBUAYANbHOM Pa3BUTUN. BHYTPEHHAA 1 BHELLHAA pedb. Mo3HaBaTebHble NPoLLecchl.
BocnpuaTtue 1 BnevatieHne. Buabl n npoueccol namatu. OcobeHHOCTM 3anomuHaHuns. BoobpaskeHue. MbiluneHne
Mcuxonornyeckne ocob6eHHOCTU IMYHOCTU. TUMbl TeMNepameHTa. XapakTep MYHOCTU U GaKTopbI, BANAIOLINE Ha
Hero. JKCTpaBepTbl U MHTPOBEPTbI. MIHTEpechl U CKNOHHOCTU. CnocobHoCTU. Bbibop byayLiein npodeccuoHanbHOM
neAatenbHOCTU. Perynaumna noseaeHua. Bonesble KayecTsa IMYHOCTM U BosieBble AeincTeuA. NobyauTtenbHasa u
TopMo3Haa GYHKLUUN BOAU. BHylLaeMoOCTb U HeraTMBM3M. IMOLMOHA/bHbIE PeaKLMn, SMOLIMOHAbHbIE COCTOAHMA U
3MOLIMOHaNbHblE OTHOLLEHNA (YyBCTBa). ACTEHUYECKME U CTEHNYECKME SMOLMKN. Henpon3BoAbHOE 1 NPON3BOIbHOE
BHMMaHWe. PacceaHHOCTb BHUMAHUA.

MpakTuyeckas paboTa «M3yyeHne BHUMAHMAY



Pexkum aHA. PaboTtocnocobHocTb. COH 1 ero 3HadeHue. Ctaauu pabotocnocobHoctu (BpabaTbiBaHMe, ycToMUMBan
paboTocnocobHOCTb, UCTOLLLEHME). 3HAUYEHME M COCTaB NPABUAbHOTO PEXKMMA AHS, aKTUBHOTO OTAbIXa. COH Kak
COCTaB/IAOLLAA CYTOUHbIX BMOpUTMOB. MeaneHHbIM 1 HbICTPbIN COH. MNpupoaa CHOBMAEHWN. 3HAYEHUE CHA ANA
YyenoBeKa. MMrmeHa cHa. Bpes HapKoreHHbIX BewecTs . [prMepbl HapKoreHHbIX BeLwecTs. MpuymHbl obpalleHns
MONOoAbIX N0AEN K HAPKOreHHbIM BelecTBam. [MpoLuecc NPUBbIKAHUA K KYpPeHUto. BAnaHMe KypeHUA Ha OpraHu3m.
OnacHOCTb NPMBbLIKAHWUA K HAPKOTUKAM M TOKCUYECKUM BellecTBam. Peakuma abcTUHeHUUN. BanaHme ankoronsa Ha
OpraHusm.

Tema 12. NonoBas cuctema. MHgmMBMAayanbHoe pasBuTUe opraHmMama (64)

Monosas cuctema YenoBeKa. 3aboneBaHUA HacNeACTBEHHbIE, BPOXKAEHHbIE, NepeaatoLMeca NoA0BbIM NYyTEM
dakTopsbl, onpegenaowme non. CTpoeHme KEeHCKOM U MyXKCKOM N0N0BOM cnuctembl. Co3peBaHMe NOIOBbIX KNETOK U
CONYTCTBYIOLLME NPOLEecChl B opraHn3me. M§MrmeHa BHeLWHMX NOAOBbIX OPraHoB. MpuYmHbI HacneaCTBEHHbIX
3abonesaHui. BporkaéHHble 3aboneBaHus. 3abonesaHus, nepegaBaemblie nonosbim nytém. CMNA. Passutue
opraHM3ma Yenoseka .Co3peBaHWe 3apoAabllla. 3aKOHOMEPHOCTM POCTA U Pa3BUTUA pebEHKa. POCToBble CKauKu.
KaneHaapHbI n Buonornyeckunii Bos3pacr.

Buonorua. 9 Knacc (68 4, 2 4 B Hegento)
Tema 1. O6wme 3aKOHOMEPHOCTHU KU3HU (54 )
Buonorma — HayKa o }Xnsom mupe. buonorua — HayKa, uccneaytowasn xusHo. M3ydeHre npmposabl B obecrneveHnn
BbIXKMBAHMA Ntofei Ha 3emne. buonorma — cuctema pasHolx Buonormyeckmx obnacteit Hayku. Ponb 6uonornu B
NpaKTUYECKOM aeaTenbHOCTU Atogeit. MeToabl BMonormyecknx nccnesoBaHuit
MeTozbl U3y4YeHUs KUBbIX OPraHU3MOB: HabAtoAeHWNE, USMEPEHUE, CPAaBHEHUE, ONUCAHUE, SKCNIEPUMEHT,
mozenunposaHue. MNpasuna pabotbl B KabrHeTe 6MONOrMK ¢ BUOAOTMYECKMMU NPUOBOPAMM U MHCTPYMEHTaMMU
O6uime CBOMCTBA *KMBbIX OPraHNM3MOoB. OTINUYUTEIbHbIE MPU3HAKM KUBOTO N HEXKUBOTO: XMMUYECKUIA COCTaB,
KNeTo4YHoe cTpoeHne, 0bmeH BeLLeCTB, Ppa3sMHOXKeHWe, Hac1eACTBEHHOCTb, USMEHYMBOCTb, POCT, Pa3BUTHUE,
pa3apa*kKMMocTb. B3anMoCBA3b KMBbIX OPraHM3MoB U cpeapl
MHoroobpasune popm xKun3HU. Cpeabl *KU3HU Ha 3emie U MHOroobpasune nx opraHnamoB. KneTouHoe pasHoobpasme
OpPraHM3MOB M MX LapPCTBa. Bupycbl — HekneTouyHan popma *KunsHu. PasHoobpasme bruocucrtem, otobparkatoulee
CTPYKTYpPHblE YPOBHM OpPraHn3aLummn XnU3HU.
Tema 2. 3aKOHOMEPHOCTU }KU3HU Ha KJIETOYHOM ypoBHe (12u)
MHoroobpasue KneTok
0O606LeHNe paHee N3yyeHHOro matepurana. MHoroobpasme TMNOB KAETOK: CBOBOAHOKMBYLME U 0Bpasytowme
TKaHW, NPOKAPMOTbI, 3YKapnoTbl. Poib YY4EHBIX B U3YYEHUUN KNETKM.
NabopaTtopHana pabota Ne 1«MHoroobpasue KAeToK 3yKapuoT. CpaBHEHME PACTUTE/IbHBIX U }KUBOTHbIX KIETOK»
XMMUYecKune BeLLLeCcTBa B KNeTke
O606weHne paHee N3y4yeHHOro matepmana. OcobeHHOCTM XMMMUYECKOTO COCTABA *KMBOW KAETKU M €ro CXOACTBO Y
pasHbIX TUNOB KNETOK. HeopraHMyeckne U opraHnYeckme BeLwecTBa KNeTku. CoaepikaHme Boapl, MUHEPaNbHbIX
cosel, yrneBoaoB, IMNNA08, 6ENKOB B KNETKE M B OpraHnsme. Ux pyHKLUMM B HKU3HELEATENIbHOCTUN KAETKK
CTpoeHue Knetku. CTPYKTYpPHbIE YAacTU KNEeTKU: MeMbpaHa, A4p0, LLUTOM/Ia3Ma C OPraHoOMAAMM U BKIKOYEHUAMM
OpraHongbl KNETKM U UX GYHKLMU. MembpaHHble U HemeMBpaHHble OpraHOMAbI, OTIMUYUTENIbHBIE OCOBEHHOCTU UX
cTpoeHua n GpyHKUMn. OBMeH BELLECTB — OCHOBA CYLLLECTBOBAHUA KNETKM
MoHATMe 06 06MeHe BeLLLeCTB Kak COBOKYMHOCTU BMOXMMMYECKUX PeaKLmnii, obecneymnBatomnx RU3HeAeATeNbHOCTb
KNEeTKU. 3HavyeHune accMummnaumm 1 AUCCUMUNALUN B KNETKe. PaBHOBecue JHepreTu4eCKoro COCToAHUA KNeTkn —
obecneyeHne eé HoOpMaabHOro GyHKUNMOHMpPOBAHMA. BUOCKMHTE3 Benka B KMBOW KNeTke
MoHATME 0 BUocKHTE3e. ITanbl CMHTe3a 6esika B KneTKe. Posb HYKNEMHOBbLIX KMCAOT U pubocom B BUocHHTE3e
6enkoB. bocuHTes yrnesofos — GpoToCUHTES
MoHATME 0 GOTOCUHTESE KaK NpoLLecce CO34aHUA YIAeBOAOB B XKMBOW KneTke. [1Be cTaann GOTOCMHTE3A: CBETOBAsA U
TeMHOBasA. YCNoBuUA NpoTekaHMA GOTOCMHTE3a U ero 3HaYeHMe ANA NPUPoabI
ObecneyeHune KNETOK aHepruei . [oHATME 0 KNETOYHOM AbIXaHMM KaK 0 npoLecce obecnevyeHns KNeTKU SHepPruen.
CTagmMu KNeTo4YHOro AblxaHuA: 6eckncnoponHasn (pepmeHTaTUBHAA, AN TINKOAU3) N KucnopogHas. Ponb
MWUTOXOHAPUI B KNETOUHOM AbIXaHUWN. Pa3MHOMKEHNE KNETKU U €€ U3HEHHbIN LIUKA
PasmHoOXeHWe KNeTKN NyTEM aeneHna — obluee CBOMCTBO KNETOK O4HOKNETOUYHbIX U MHOTOKIETOUYHbIX OPFraHU3MOB.
KneTouyHoe geneHune y NpoKapuoT — AeneHune KAeTKU HagBoe. [leneHne KNeTku y sykapmot. Mutos. dasbl Mutosa.
HM3HEHHDBIM UMK KNeTKU: MHTepdas3a, MUTO3. PasgeneHne KNeTo4yHOro CoaepKMMOro Ha ABe A0YepPHUE KNETKMU.
NabopatopHana paboTta Ne 2«PaccmaTprBaHMe MUKPOMNPENapaTos C AeNAWMMUCA KNETKAMMNY
Tema 3. 3aKOHOMEPHOCTU }KU3HU HA OPraHM3MeHHOM ypoBHe (17 u)
OpraHu3am — OTKpbITas KuMeasa cuctema (bnocmctema). OpraHM3m Kak »KmBas cuctema. KOMMOHEHTbI CUCTEMbI, UX
B3aumoaeicTene, obecneymsatoliee LLe0CTHOCTb BrocucTeMbl «OpraHn3m». Perynauma npoueccos B buocncrteme



BakTepuu n Bupycbl. PasHoobpasne ¢opm opraHM3MOB: OZIHOKAETOUYHbIE, MHOTOK/IETOUYHbIE U HEK/IETOUHbIE.
BaKTepum Kak 04HOK/IETOUYHbIE A0AAEPHbIE OPraHU3Mbl. BUpYCbl KaK HeKNeTouHas Gopma XKU3HU. OTANYUTENbHbIE
0cobeHHOCTN BaKkTepuin U BUPYCOB. 3HaYeHNe BaKTepuit U BUPYCOB B Npupoae

PactuTenbHbI OpraHM3m 1M ero 0cobeHHOCTU. [/1aBHble CBOMCTBA PacTeHM: aBTOTPOPHOCTb, HECMOCOOHOCTb K
aKTMBHOMY NepeaBuKEHMIO, pasMeLLEHME OCHOBHbIX YacTel — KOpHA U nobera — B ABYX Pa3HbIX cpeaax.
OcobeHHOCTM PaCcTUTENbHOM KNETKU: MPUHAANEKHOCTb K 3YKapMoTam, Hainune KAETOYHOM CTEHKN, NNacTUA 1
KPYMHbIX Bakyonei. Cnocobbl pasMHOXKeHUs pacTeHnin: nososoe u becnonoe. OcobeHHOCTN NON0BOrO
pa3mMHOKeHusA.. Tunbl 6ecnosioro pasmHOXKeHMUA: BEreTaTMBHOE, CNOPaMu, Ae/IEHUEM KETKU HaaBoe
MHoroobpasue pacTeHuin 1 3HaYeHne B npupoae. O6obLieHMe paHee U3yYeHHOro matepuana. MHoroobpasue
pacTeHWin: cnopoBble U cemMmeHHble. OcOB6eHHOCTU CNOPOBbLIX PACTEHWUI: BOAOPOC/IEN, MOXOBUAHbIX, NaNOPOTHUKOB,
XBOLLLEM M NNAYHOB; CEMEHHbIX PACTEHUIN: TONIOCEMEHHbIX U LBETKOBbIX (MOKpPbITOCEMEHHbIX). Knaccbl otaena
LiBeTKoBbIEe: ABYA0NbHbIE U OAHOAO0NbHbIE pacTeHMA. OcoObeHHOCTM U 3HaYEHME CEMEHU B CPaBHEHUWN CO CMOPOiA
OpraHn3mbl LLAapcTBa rpMboB M AnLWaHUKOB. [PUBbI, X CXOACTBO C APYTMMU 3YKapUOTUYECKUMM OPraHM3Mammn —
PaCTEHUSAMM N }KUBOTHbIMM — U OTAMYME OT HMX. Cneunduryeckmne ceonctea rpnbos. MHoroobpasme 1 3HayeHme
rpnbOoB: NNECHEBbIX, WAAMNOYHbIX, MApPasUTUYECKMX. JINWANHMKKN KaK 0cobble CUMBMOTUYECKME OPraHMU3Mbl; UX
MHoroo6bpasue 1 3HadYeHue. FMBOTHbIN OpPraHM3m 1 ero 0cobeHHOCTH

OcobeHHOCTU KMBOTHbIX OPraHNU3MOB: NPUHAANEKHOCTb K 3yKapmnoTam, reTepoTpodHOCTb, CNOCOBHOCTL K
aKTUBHOMY NepeBUIKeHMI0, 3ab0Ta 0 NOTOMCTBE, MOCTPOMKA KUauLl, (rHé3a, Hop). [leneHune »KMBOTHbIX Mo
cnocobam go6bIBaHMA NULLM: PACTUTENIbHOAAHbIE, XMLLHbIE, MapasMTUYecKme, NaaasblunKK, BcesaHble
MHoroo6pasue X1BOTHbIX. [leNeHne }KUBOTHbIX Ha ABa noauapcTtea: Npocterwmne n MHOTOKNETOUYHbIE.
OcobeHHOCTN NPOCTeNLIMX: pacnpoCTpaHeHMe, NUTaHue, nepensuKeHne. MHOrOKNETOYHbIE }KUBOTHbIE:
6ecrno3BoHOYHbIE W MO3BOHOYHbIE. OCOOEHHOCTU PasHbIX TUMOB HECMO3BOHOYHbIX *KMBOTHbIX. OcObeHHOCTU TUNa
Xopaosble. CpaBHEHME CBOMCTB OpraHM3ma Ye/10BeKa M XKMUBOTHbIX

O606wweHne paHee U3ydyeHHOro matepuana. CxoACTBO YeN0BEKa U KMBOTHbIX. OTIMYME YETOBEKA OT YKUBOTHbIX.
CucTeMbl OpraHoB Yy YesloBeKa Kak OpraHM3ma: NuLLeBapuTe/IbHas, AblXxaTeibHasA, KPOBEHOCHas, BblAENUTE/IbHaA.
OpraHbl 4yBCTB. YMCTBEHHbIE CNOCOBHOCTU YenioBeKa. MNpuunHbl, 06ycnoBanBatoLLMe coumabHble CBOMCTBA
yesioBeKa. PasamHoXKeHne XKMBbIX OpraHM3MoB

Tunbl pasmHoXKeHUs: nonosoe n 6ecnonoe. OcobeHHOCTM NOIOBOr0 Pa3MHOMKEHUA: CIMAHNE MYMKCKUX N }KEHCKUX
ramert, onaoA0TBopeHne, obpasoBaHue 31UroTbl. becnosioe pasmHoXKeHue: BereTaTMeHoe, obpasoBaHuMe crnop,
AeneHune KNneTkn Hageoe. buonormyeckoe s3HaueHne Noa0BOro M 6ecnonoro pasmHoXKeHua. CmeHa NOKoeHUn —
6ecnosoro 1 NON0BOrO — Y XKUBOTHbIX U pacTeHUin. MIHAMBUAYaNbHOE pa3BUTME OPraHNU3MOB

MoHsTHe 06 oHTOoreHese. Meproabl OHTOreHe3a: aMH6PUOHANbHbIN U NOCTIMBPUOHANbHBIN. CTaauu pa3BUTUA
ambpuoHa: 3uroTa, gpobseHue, ractpyna c aupdepeHunaLmeln KNeTok Ha SKToAepMY, SHTOAEPMY U Me30AePMY,
opraHoreHes. OcobeHHOCTM NpoLecca pa3BuUTUA IMBPUOHA, ero 3aBUCMMOCTb OT cpeabl. OcobeHHOCTH
NOCTaMBpPMOHaANbHOrO Pa3BUTUA. Pa3BUTUE }KUBOTHbIX OPraHM3MOB C NpeBpaLleHem 1 6e3 npeBpalleHnn
O6pa3zoBaHMe NooBbIX KAeToK. Meiio3

MoHATME O AMNIOULHOM U raniongHoOM Habope XPOMOCOM B KNeTKe. HeHCKNE U MYXKCKUE NO0oBbIe KNeTKU —
rametbl. Meio3 Kak 0cobblit TUN geneHuns Knetku. Nepsoe n BTOpoe ageneHne menosa. NoHATME 0 cnepmaToreHese u
ooreHese. M3yyeHne mexaHM3ma Hac1eaCTBEHHOCTH

Hauyano uccnenoBaHuit HacneCTBEHHOCTM OpraHn3MoB. MNepBbild HayuHbIlM TpyA . MeHaens n ero sHayeHue.
JocTuReHnA coBpeMeHHbIX UCCNe0BaHNi HAacNeACTBEHHOCTU OPraHN3MOB. YCI0BUA 419 aKTUBHOIO pa3BUTUA
nccneaoBaHMM HacNeACTBEHHOCTH B XX B.

OCHOBHble 3aKOHOMEPHOCTU HAc/eACTBEHHOCTM OPraHN3MoB

MoHATWE O HAacNeACTBEHHOCTM M cnocobax nepeaaym NpMsHaKoB OT poauTenen notomctsy. Habop xpomocom B
opraHusme. leH 1 ero ceoncTea. FleHotTnN N dpeHoTUN. U3MEHUNBOCTb U €€ NPoABAEHUE B OpraHM3me
3aKOHOMEpPHOCTU U3MEHYMNBOCTY . MoHATUE 06 M3MEHUYMBOCTU U €€ POaN ANA OpPraHM3MOB. HacneacTBeHHan m
HeHacneACTBEHHAA U3MEHYMBOCTb. TUMNbI HAacCNeACTBEHHOW (FEHOTUNMMYECKON) U3MEHUYMBOCTU: MyTaLlMOHHas,
KOMbBMHaTMBHas.

NabopaTtopHas paboTta No 3 «BbisBfieHMe HacneACTBEHHbIX M HEHACNeACTBEHHbIX NPU3HAKOB Y PaCcTEHMUA Pa3HbIX
BUAOBY

HeHacneacTBeHHas M3MeHUYMBOCTb . [TOHATUE O HeHacneACTBEHHON (GeHOTUNNYECKO) U3MEHUNBOCTH, eé
NPOSBAEHUN Y OPraHM3MOB U PO/ B UX KU3HEeAeATeIbHOCTU. 3HAaKOMCTBO C NPUMePaMmn HeHacNeACTBEHHOM
WU3MEHUYMUBOCTU Y PACTEHMUM U X KUBOTHbIX.

NabopaTtopHas paboTta Ne 4 «M3yyeHne NU3MEHUMBOCTU Y OPraHU3IMOB»

OcHoBbI cenekumm opraHnamoB. MoHATMe o cenekummn. Uctopua pa3Butua cenekumm. Cenekums Kak Hayka. Obwme
METO/bl CENEKLIMN: UCKYCCTBEHHbIN 0TOOpP, rMbpuansaums, mytareHes. Cenekuma pacTeHuin, ;KUBOTHbIX,
MUWKPOOPraHM3moB. Mcnonb3oBaHne MUKPOOOB YeI0BEKOM, MOHATME O BUOTEXHONOTUM.



Tema 4. 3aKOHOMEPHOCTU NPOUCXONKAEHUA U PA3BUTUA }KU3HU HA 3eme (19 u)

MNpeacTaBneHnsa 0 BOSHUKHOBEHMM KU3HU HA 3eme B UICTOPUM eCTECTBO3HAHUA

MnoTesbl NPOUCXOXKAEHMUA KMU3HM Ha 3emne. OnbiTol P. Pean n J1. MNactepa, onposepratowme rmnotesbl 0
CaMO3apOXKAEeHUM KN3HU. CoOBpeMeHHbIe NpeaCcTaBAeHNA O BOSHUKHOBEHUM XU3HU Ha 3emne

Buoxnmuuyeckan runotesa A.N. OnapuHa. YcnoBua BOSHUKHOBEHUA XKU3HWU Ha 3emne. MTmnoTesa K. XonaenHa
3HaueHne GOTOCUHTE3A M BUONOTMYECKOTO KPYroBOPOTA BELLECTB B PA3BUTUMN KU3HU

OcobeHHOCTN NepBUYHbIX OPraHn3mosB. MoasaeHne aBTOTPOPOB — LMaHOOAKTEPUIA. M3MEHEHUA YCNOBUIA XU3HM Ha
3emne. MpuunHbl U3meHeHni. MNoseneHne buocoepsol

Tanbl Pa3BUTUA KM3HU Ha 3emne . ObLLee HanpaBaeHUE 3BOIOLMK XKU3HWU. Ipbl, NEPUOLbI U SNOXU B UCTOPUU
3emnu. Bbixos opraHM3MOoB Ha CyLy. ITanbl PasBUTUA XKU3HWU. Maen pasBUTUA OpraHNUYecKoro Mmpa B buonorum.
Bo3sHMKHOBeHMe naen o6 asonoumm XKuBoro mupa. Teopus asontounmn XK.-b. Jlamapka. Yapns AapsuH 06 sBonoumm
opraHuyeckoro mmpa. Mccnepgosanusa, nposeaéxHble Y. apBuHom. OCHOBHbIE NOJIOXKEHMA 3BONOLMN BUAOB,
N310KeHHble [JapsrMHOM. [BUXKYLLME CU/bI NPOLLECCA IBOIOLUN: U3MEHUYNBOCTb, HAaCNeACTBEHHOCTb, 60pbba 3a
CYLLLEeCTBOBaHME U eCTECTBEHHbIN 0TOOP. Pe3ynbTaTtbl aBontoLMU. 3HaYeHMe paboT Y. [JapsuHa

CoBpeMeHHble npeacTaBaeHmA 06 3BONOLMM OPraHUYecKoro Mmpa . Monyaauma Kak eAuHULA 3BONOLMUMN.
BarkHelLwne NOHATMA COBPEMEHHOM TEOPUM 3BOIOLMMU

Bua, ero Kputepum n CTPyKTypa. Bug — ocHoBHas cuctemaTnyeckas eanHunLa. NMpusHaky BUAA Kak ero Kputepuu.
Monynaunn — BHYTPUBUAOBAA FPYNNUPOBKA POACTBEHHbIX ocobeli. Monynsuna — ¢popma cywecTBoOBaHUA BUAA
Mpoueccbl 06pa3oBaHus BUAOB . BuaoobpasosaHue. MoHATME O MUKPO3BOAOLUKN. TUMbl BUAOOOPA30BaHUA:
reorpadumyeckoe 1 buonormyeckoe. Makpo3aBoaOLMA KaK NPoLLecC NOABNEHMA HALBUAOBbLIX FPYNn OPraHNM3mMoB
Ycnosusa 1 3HaveHne anddepeHumaumnmn suaa. NoHATHE 0 Makpoasoatoumn. [lokazaTenbCcTBa NPOLLECCa IBOMOLMNM:
naneoHTo/IorMyeckue, smbpuosornyeckme, aHaTomo-mopdonornieckme (pyaMmeHTbl U aTaBU3Mbl)

OcHoBHble HanpasaeHus aBoaounK. MNporpecc u perpecc B *MBom mupe. HanpasneHus 6uonormyeckoro nporpecca:
apomop@dos, ngmoagantaumsa, obuiaa gereHepaumns opraHU3MoB

Mpumepbl 3BOIIOLMOHHBIX NTPeobpa3oBaHMIN }KMNBbIX OpraHM3moB . 0606LLeHNe paHee U3y4yeHHOro maTepuana o6
3BOJIOLMW. IBONOLMA — AJINTENbHbIA UCTOPUYECKUI NpoLecc. BOIOUMOHHbIE NPeobpa3oBaHMA KUBOTHbIX U
pacTeHui. YpoBHM npeobpasoBaHuii. OCHOBHbIE 3aKOHOMEPHOCTU 3BOOLUN

3aKOHOMEpPHOCTM BMOOrMYECKON 3BOIOLMN B NPUPOAE: He06PaTUMOCTb NPOLLECCa, MPOrPECCUBHOE YCIOXKHEHUE
$OpPM XKU3HKU, HENPOrPAaMMUPOBAHHOE Pa3BUTUE XKU3HM, afanTalmn, NOABAEHNE HOBbIX BUAOB.

NabopatopHas paboTta Ne 5 «lMpucnocobaeHHOCTb OpraHM3MoB K cpesie 06UTaHuA»

YenoBek — npeacrTaBuTeNb }KUBOTHOTO MMpPA. IBONOLMA MPUMATOB. PaHHME Npeaku NpumMmaTos. FoMUHUADI.
CoBpeMeHHble 4e10BeKoobpasHble 06e3bAHbI. IBOMOLNOHHOE NPOUCXOKAEHNE YENOBEKA

HakonneHne $pakToB 0 NPOUCXOKAEHMM YenoBeKa. [JoKazaTenbCTBA POACTBA YE/OBEKA M XKUBOTHbIX. BaxHenwme
0COHEHHOCTM OpraHM3mMa Yenoseka. MNpoasneHne 6GUOAOrMUECKUX U COLMANBbHBIX GAKTOPOB B UCTOPUYECKOM
npoLecce NPoOnNCXoXaeHNa Yenoseka. ObLecTBEHHbIN (CoLManbHbI) 06pas KM3HU — YHUKAbHOE CBOMCTBO
YyesioBeka. PaHHMe aTanbl 3BOOLMM YenoBeKa . PaHHWe npegKu YenoBeka. MNepexos K NpAMOXOKAEHUIO —
BblAAIOLLMIACA 3Tan 3BOAOLMN YenoBeKa. CTaamMm aHTPONOreHesa: NpeaLecTBeHHNKM, Ye/I0BEK YMebIi,
LpeBHeMLWNe N0AN, APEBHME 04U, COBPEMEHHbIN YenoBeK. MNo3aHue 3Tanbl 3BO/IOLMN Ye0BEKa

PaHHMe HeoaHTPOMbl — KPOMAHbOHLbI. OTANYUTENbHbBIE MPU3HAKM COBPEMEHHbIX Ntogen. BuocounanbHas CyLHOCTb
YyesioBeKa. BansaHue coumanbHbix pakTopoB Ha AeMCTBME eCTeCTBEHHOro 0Tbopa B UCTOPUYECKOM Pa3BUTUM
YyesioBeKa. Yenoseyeckue pachbl, UX POLACTBO U NPOUCXOXKAEHUE. YeNnoBeK pasyMHbIi — noaMmopdHbIi Bua,. MoHAThe
0 pace. OcHOBHbIe TUNbl pac. MponcxoxKaeHne U PpoaCcTBO pac. YenoBek KakK XuTtenb buocdepbl 1 ero BAnAHUE Ha
npupoay 3eman . Yenosek — utenb buocdepbl. BanaHume yenoseka Ha bBuocdepy. YcnoxxHeHME U MOLLHOCTb
BO34eNcTBMA Yenoseka Ha Buocdepy. CoxpaHeHMe XKU3HU Ha 3eme — rNaBHaA 3a4a4a YesoBeyecTBa

O606LeHne N cucTemaTnsaLma 3HaHUM NO Teme «3aKOHOMEPHOCTU NMPOUCXOXKAEHNA N PA3BUTUA XKU3HM Ha 3emne»
Tema 5. 3aKOHOMEPHOCTU B3aUMOOTHOLLEHUIA OPraHn3moB U cpeapbl (15 u)

YcnosuA xu3Hu Ha 3emne. Cpefbl })KU3HU OPraHM3MOB Ha 3emne: BOAHAsA, HA3eMHO-BO34YLLIHAA, MOYBEHHAA,
OpraHM3MeHHas. YCI0BUSA KU3HM OPraHM3MOB B Pa3HbIX cpeaax. IKoormyeckne ¢paktTopbl: abMoTUYeCcKue,
6MOTNYECKME N aHTPONOreHHble. ObLMe 3aKOHbI AecTBMA GAKTOPOB cpesbl HA OPraHM3MbI

3aKOHOMEepPHOCTU AencTBMA GaKTOPOB Cpeabl: 3aKOH ONTUMYMA, 3aKOH HeE3aMeHUMOCTH dakTopa. BanaHue
3KOJIOrMYeckux GakTopoB Ha OpraHu3mebl. [1epnoaMYHOCTb B }KM3HM OpraHn3mos. doTonepuoamsm.
Mpncnocob61eHHOCTb OPraHN3MOB K AENCTBUIO GaKTOPOB cpeabl

Mpumepsbl NpUcnocob1eHHOCTU OpraHn3moB. MoHaTMe 06 aganTaumn. PasHoobpasue agantaumi. NoHsTUE O
KM3HEHHOW Gopme. DKONOrMYecKme rpynnbl OpraHn3moB. buoTnyeckue ceasun B npuposae

BuoTuueckune ceA3M B NpUpoae: CeTM NUTaHmaA, cnocobbl A06bIBaHUA NULM. B3anmoaelicTene pasHbix BUAOB B
NPUPOAHOM COOBLLECTBE: KOHKYPEHLUMA, MyTyaansm, CMMOM03, XULLLHMYECTBO, Napa3mTnam. CBA3n opraHn3mos
pasHbIX BUAOB. 3HaUYeHNe BUOTUYECKMX CBA3E. B3aMMOCBA3M OpraHn3moB B MONyAsaLMn



Monynauma kKak ocobas HagopraHMsmeHHas cuctema, Gopma cyLecTBoBaHNA BMaa B npupoge. NoHAaTne o
AemorpaduryecKoi 1 NPoOCTPaHCTBEHHOM CTPYKTYPE nonynsaumnn. KoanyectseHHble nokasatenm nonyaauuu:
YNCIEHHOCTb N NJIOTHOCTb. DYHKLUMOHUPOBaHME NONYAALMIA B npupoae

demorpadunyeckme xapakTepPUCTUKM NONYAALUN: YACAEHHOCTb, MJI0THOCTb, POXKAAEMOCTb, CMEPTHOCTD,
BbIXXMBaeMOCTb. Bo3pacTHaA CTpyKTypa nonyasaumm, NoAoBasa CTPYKTypa nonyaaumu. Monynauma Kak buocucrema.
OWNHaMUKa YNCNEHHOCTU M NIOTHOCTU NONyAAUMK. Perynauusa YucneHHOCTU Nonynaumm

MpupoaHoe coobuiectso — 6UoreoueHos. NMpupoaHoe coobLLecTBO Kak BUOLEHO3, ero APycHoe CTpoeHue,
3KONOTNYECKME HULLIM, MULLEBbIE LLeNu 1 CeTU NUTaHUA. [NaBHbI NPU3HaAK NPUPOAHOro coobuiecTBa — KPyrosopoT
BeLLecTB U NOTOK 3Heprun. MNoHaTne o buotone. Ponb BUA0B B 6B1oLeHo3e

BuoreoueHo3bl, 3KOoCUCTEMbI U BUOChepa. IKOCMCTEMHAA OpraHn3aLms XuBoi npupoabl. PyHKUMOHaNbHOE
pas3nnyune BUAOB B 3KOocUcTeMax (Nnpounssoautenu, notpebutenu, pasnaratenn). OCHOBHbIE CTPYKTYPHble
KOMMOHEHTbI 3KocMCcTeMbI. KpyroBopoT BelLLecTB M NpeBpaLleHna 3HepPrMm — OCHOBHOM NPU3HaK 3KOCUCTEM.
Buocdepa — rnobanbHas skocuctema. B.W. BepHaackuin o buochepe. KOMNOHEHTbI, XapaKkTepusyloLlme cocTas U
cBoliCTBa Buocdepbl: }K1Boe BellecTBo, bUoreHHoe BelecTBo, KOCHOe BellecTBo, 6MOKocHOe BellecTso. Posb
¥MBOro BellecTBa B 6uocdepe. PazBntne U cmeHa NpMpoaHbIX coobLlecTs

Camopa3ssutne 61MoreoL,eHo308 1 nx cmeHa. Ctagmm pa3sutna bnoreoleHo308. NepsBuyHbIe N BTOPUYHbIE CMEHDI
(cykueccumn). YctoumsocTb bBuoreo,eHo308 (3KocmucTem). 3HaYeHne 3HaHWIM 0 CMeHe NPUPOAHbIX CO0bLLEecTB
MHoroo6pasne 6rnoreoLeHo308 (3KocucTem). OCHOBHbIE 3aKOHbI YCTOMYMBOCTM KMBOM NPMpPOapbl

LIMKAMYHOCTb NPOLLECCOB B 3KOCUCTEMAX. YCTOMUMBOCTb NMPUPOAHbLIX 3KOCUCTEM. MPUUMHBI YCTONYMBOCTM SKOCUCTEM:
6u1osormyeckoe pasHoobpasne 1 ConpaXEHHaAA YNCNIEHHOCTb UX BUAOB, KPYrOBOPOT BELLLECTB U NOTOK 3HEPruu,
LMKAMYHOCTb NPOLLeccoB. Konormyeckme npobiemsbl B buochepe. OxpaHa npupoasbi .

OTHOLLIEeHWe YenoBeKa K NpMpoae B UCTopumn Yenoseyectsa. Mpobaembl 6uocdepsbl: UCTOLLEHWE MPUPOAHbIX
pecypcos, 3arpsA3HeHMe, COKpalleHne BUoNOrMYecKkoro pasHoobpasua. PelleHne akonornyecknx npobaem
buocdepbl: paunoHanbHOE UCNOIb30BaHME PECYPCOB, OXpaHa Npupoapl, Bceobliee akoormyeckoe obpasoBaHmne
HaceneHus.

JKcKypcua B npupoay«M3ydeHne n onmcaHmne sKocucTeMbl CBOEA MECTHOCTUY

MNTOroBbIit KOHTPO/b 3HAHUIA Kypca Buonorum 9 Knacca

Il. MnaHupyemble pe3ynbTaTtbl U3ydeHUA Kypca buonormum
Yuawmiica Hayumutcs:
-M0/1b30BaTbCsA HAYYHbIMW METOAAMM A1 PAacNO3HaHWA BMONOrMYeckmx Npobiem; AaBaTb Hay4YHOe OOBbACHEHME
b6uonornyecknm paktam, npoL,eccam, ABAEHMAM, 3aKOHOMEPHOCTAM, UX POIN B KM3HU OPraHN3MOB U YENOBEKA;
NpoBoAMTb HabAOAEHMA 33 }KUBbIMM 0O bEKTAMM, COOCTBEHHbIM OPraHM3MOM; ONUCLIBaTb BMONOIrNMYECKNE OO BEKTDI,
NPOLECCHI U ABNEHUA; CTAaBUTb HEC/IOXKHbIE BUOOrMYECKME SKCNEPUMEHTbI U MHTEPMNPETUPOBATL UX PE3Y1bTaTbl.
-BbINyCKHMK oBNafeeT cMCTEMON BMONOTMUYECKUX 3HAHUI — NOHATUAMM, 3AKOHOMEPHOCTAMM, 3aKOHAMU, TEOPUAMMU,
MMeLWNMM BaxKHOe 0bLeobpa3oBaTesibHOE M NO3HABaTeIbHOE 3HAYEHME; CBEAEHUAMM MO UCTOPUN CTaHOBAEHWUA
610N0rMK KaK HayKMu.
-BbINyCKHMK OCBOUT 06LME NPUEMbI: OKa3aHWs NePBOM NMOMOLLM; PALMOHAIbHON OpraHM3aumMn TpyAa U OTAbIXA;
BbIPaLLMBAHMA U PA3MHOMXEHWA KYJbTYPHbIX PACTEHUI M AOMALIHUX XUBOTHbIX, YX04a 33 HUMU; NPOBEAEHUS
HabntoAeHUI 32 COCTOSHMEM COHCTBEHHOTO OpPraHM3Ma; Npasuaa paboTbl B KabuHeTe BUOAOrMM, C BUONOTUYECKMMM
npubopamm 1 UHCTPYMEHTAMMU.
-BbinycKHMK NnprobpeTeT HaBbIKM UCNOIb30BAHUA HAaY4YHO-NOMNYAAPHOM ANTEPaTypbl N0 BMONOIrMK, CNPABOYHbIX
MaTepranoB (Ha BYMarKHbIX U 3/1EKTPOHHBIX HOCUTENAX), PECYPCcOB MHTEepHETa Npu BbINOJHEHUW y4ebHbIX 3a4au.
060 Bcem }KMBOM. 5 Knacc
JInyHOCTHbIE, MeTanpeaMeTHble U NpeaMeTHble pe3yibTaTbl 0CBOEHMA yuebHoro npegmeTta «bruonorna»
JINYHOCTHBIMU pe3ynbTaTaMK U3ydeHUA NpeameTa «bruonorua» ABNAKTCA Ceaylolne yMeHUs:
Oco3HaBaTb €4MHCTBO M LLeNIOCTHOCTb OKPYXKAIOLLEro MMPA, BO3MOMKHOCTM ero No3HaBaeMoCTN U 06 bACHUMOCTHM Ha
OCHOBE AOCTUMKEHWUI HayKMU.
MocTeneHHo BbICTpaMBaTb COBCTBEHHOE LIEe/IOCTHOE MUPOBO33pPEHME.
Oco3HaBaTb NOTPEBHOCTb M FOTOBHOCTb K CAMO06pa3oBaHMIo, B TOM YNC/IE U B PaMKax CaMOCTOATE/IbHOW
[eATeNbHOCTU BHE LUKObI.
OueHMBaTb KU3HEHHbIE CUTYALMK C TOYKM 3peHmMsa be3onacHoro obpasa »KM3HU U COXPaHEHMA 340POBbA.
OueHMBaTb 3KOJIOMMYECKUIN PUCK B3aMMOOTHOLLEHNI YENOBEKA U NMPUPOAbI.
dopmMnpoBaTb 3KOOrMYECKOE MbILIEHNE: YMEHWE OLLEHMBATb CBOLO AeATENIbHOCTb M NOCTYNKM APpYrnX Ntoaen ¢
TOYKM 3PEHMUA COXPAHEHMA OKPYKAOLWEN cpeapbl — rapaHTa XKUsHu 1 6arononyumsa nogen Ha 3emne.
MeTanpeameTHbIMW pe3y/ibTaTaMm U3ydeHUs Kypca «brnosiorua» saensetca popmmpoBaHme YHUBEPCANbHbIX y4ebHbIX
nencrenii (YVA).
PerynatusHble YY/[:



CamocTosTenbHO 06HapyXuBaTb U GopMynnMpoBaTh y4ebHyto npobaemy, onpeaenaTb Lenb y4ebHON AeaTeNbHOCTH,
BblIOUpPaTb TEMY MPOEKTA.

BblaBUraTb BEPCUM pelueHns npobiembl, 0CO3HaBaTb KOHEYHbIV pe3ynbTaT, BblIOMPaTb U3 NPeasoKeHHbIX U UCKaTb
CaMOCTOATENbHO CPEeACTBa AOCTUMKEHMA LIENN.

CocTtaBnatb (MHANBMAYANLHO WM B FPyNMe) naaH pewweHns npobaembl (BbINOJHEHMA NPOEKTA).

PaboTaa no nnaHy, cBepATb CBOM AENCTBUA C Le/bIo U, NPY HEOHXOANMMOCTU, UCNPABAATL OLWMOKN CAMOCTOATENBLHO.
B Ananore c yuntenem coBepLIEHCTBOBATb CAMOCTOATENbHO BbIPaboTaHHbIE KPUTEPUM OLLEHKN.

No3HaBaTenbHble YY/:

AHanM3npoBaTb, CPAaBHUBATL, KNaccudUuMpoBaTb M 0606WWaTb GaKTbl U ABAEHMA. BbIABNATL NPUUYUHDLI U CNeacTBUA
NPOCTbIX ABNEHUN.

OcyLwecTBNATb CPAaBHEHME U KNAaCCUPUKALLMIO, CAMOCTOATE/IbHO BbIOMPAa OCHOBAHWUA U KPUTEPUU NS YKA3AHHbIX
JIOTMYECKMX OnepaLmii; CTPOUTb KNaCCUPUKALIMIO HA OCHOBE AMXOTOMMUYECKOTO AeneHna (Ha OCHOBE OTPULAHMA).
CTpOu1Tb IOrMYECcKoe PacCyAeHMe, BKIOYAtOLWEe YCTaHOBAEHNE NPUYMHHO-C/IeACTBEHHbIX CBA3EN.

Co3paBaTb CXeMaTUYECKME MOAENN C BblAENEHMEM CYLLECTBEHHbIX XapaKTEPUCTUK 06beKTa.

CoCTaBNATb TE3UCHI, Pa3IMYHbIE BUAbI NAAHOB (MPOCTbIX, COXKHbIX M T.N.). MpeobpasosbiBaTb MHPOPMaALMIO U3
OZHOro BMAa B Apyrol (Tabanuy B TEKCT U Np.).

BbluMTbIBaTb BCE YPOBHU TEKCTOBOM MHbOPMALUN.

YMeTb onpeaenatb BOSMOXKHbIE UCTOYHUKN HEOBXOAMMbIX CBEAEHWI, MPOMU3BOAMTL NOUCK MHOPMALUMK,
aHa/NM3MpoBaTb M OLEHNBATH ee JOCTOBEPHOCTb.

KommyHuKaTtusHble YY/[:

CamocTosTeNnbHO OpraHK30BbIBaTb y4ebHOe B3aumoaelicTeue B rpynne (onpeaensaTb obwme uenu, pacnpeaenarb
ponu, AorosBapMBaTbhCa APYr C APYrom n T.4.).

MpeameTHbIMM pe3yabTaTaMun U3ydeHuA npeameTta «bruonorna» ABNAOTCA cieaylowme yMeH1A:

1-9 "MHMA Pa3BUTUA — OCO3HAHUE POJSIN KU3IHU:

—onpegenaTb posib B IpUPOALE PasNYHbIX FPYNn OPraHM3mMos;

— 06BACHATL POJIb *KMBbIX OPraHNU3MOB B KPYroBOPOTE BELLECTB SKOCUCTEMBI.

2-A IMHUA Pa3BUTUA — PACCMOTPEHNE BUONOIMYECKMX NPOLLECCOB B PA3BUTUK:

— NPUBOAMUTL NPUMEpPbI NPUCNOCOBNEHNN OPraHU3MOB K Cpeae 0OUTAHNA U 0OBACHATDL UX 3HAUYEHUE;

— HAaXo4MTb YepTbl, CBUAETENLCTBYIOLME OO YCIOKHEHUN HKMUBbIX OPFraHNU3MOB NO CPABHEHMUIO C NpeaKamMM, U AaBaTb
UM obbACHEHME;

— 06BACHATL NPUCNOCOBNEHMA HA PA3HbIX CTAANAX *KU3HEHHbIX LIMK/IOB.

3-A IMHUA Pa3BUTUA — UCNONb30BAHNE BNONOIMYECKMX 3HAHWI B ObITY:

— 06BACHATL 3HAYEHME KMBbIX OPraHN3MOB B *KM3HU U XO3AACTBE YesloBEKa.

4-2 NMHWA Pa3BUTUA — OOBACHATb MUP C TOUKM 3pEHUSA BUONOTUN:

— NepeymncnaTb OTANYMUTENbHbIE CBOMCTBA KMBOTO;

— pa3nnyaThb (No Tabanue) OCHOBHbIE FPYNMbl }KMBbIX OPraHN3MoB (6aKkTepun: besbagepHsble, AAepHble: rpubbl,
PaCTEeHUS, }KUBOTHbIE) U OCHOBHbIE TPYNMbl PACTEHWUI (BOAOPOCAN, MXW, XBOLLM, NayHbl, NAaNopOTHUKM,
ro/I0CEMEHHbIE U LIBETKOBbIE);

— onpeaenaTb OCHOBHbIE OpraHbl PAaCTEHW (YacTU KNETKK);

— 0OBACHATL CTPOEHUNE U KU3HEAELATENIbHOCTb M3YUYEHHbIX TPYMNM XUBbIX OPraHM3MoB (6akTepuu, rpnbsl, BOAOPOCH,
MXW, XBOLLM, NAaYHbl, NaNOPOTHMKM, FOJIOCEMEHHbIE U LBETKOBbIE);

— NOHMMATb CMbICN BUONOTNYECKUX TEPMUHOB;

— XapaKTepr30oBaTb MeTOAbl BUOOrMYECKON HAyKu (HabatogeHue, cpaBHEHME, SKCMEPUMEHT, USMEPEHME) U UX POJIb
B NMO3HAHWUW }KMBOW NPUPOAbI;

— NpoBOAUTbL BMONOIrNYECKME ONbITbI U IKCNEPUMEHTBI U 06BACHATL UX PE3YNbTaTbl; NO/b30BATLCA
YBEIMYNUTENbHBIMM MPUOOPAMMN U UMETL 31EMEHTAPHbIE HABbIKM NPUTOTOBIEHNA N U3YYEHWUS NPENapaTos.

6-A NINHUA Pa3BUTUA — OL,EHMBATL NOBEAEHMNE YE/I0BEKA C TOUYKM 3pEHMA 340P0BOr0 06pasa KU3HMU:

— NUCMNO/1b30BaTb 3HaHMA BMOOTMM NPU COBNOAEHUMN NPABUI NOBCEAHEBHOM MTMIUEHDI;

— pas3nnyaTb Cbef00HbIe N AA0BUTbIE TPUOLI U PAcTEHMA CBOEN MECTHOCTY.

Xusble opraHusmbl. 6-7 Knacc

Yyawmica HayumTca:

- BblAENATb CYLLECTBEHHbIE MPU3HAKM BMONOTMYECKNX OOBEKTOB (KIETOK M OPraHM3MOB PacTEHWUN, }KUBOTHbIX,
rpnbos, 6akTepuit) N NPOLLECCOB, XapaKTEPHbIX 418 XUBbIX OPraHU3MOB;

-apryMeHTMpOBaTb, NPUBOAMUTL A0KA3aTE/IbCTBA POACTBA PA3/IMYHbIX TAKCOHOB PACTEHU, XKUBOTHBIX, TPMOOB U
b6akTepui;

- aprymMeHTMpPOBaTb, MPMBOANTbL AOKA3aTe1bCTBA PA3/INYMIA PACTEHWUI, }KMUBOTHBbIX, FPMbBOB 1 HBaKkTepui;



- OCYLLECTBAIATb KiaccudpuKaLmo bMonormiecknx o6 beKkToB (pacTeHUi, XKMBOTHbIX, 6aKkTepuit, rpnboBs) Ha ocHoBe
onpeaeneHns Ux NPUHaANEKHOCTU K ONpeieIeHHOM cucTeMaTUYecKkol rpynne;

-pacKpbiBaTb POJib 6MONOrMN B MPaKTUYECKOW AeATeNbHOCTU NOAEN; PO/b Pa3/IMUHbIX OPraHN3MOB B }KU3HU
YeNoBeKa;

-06BACHATb OBLLHOCTb NPOUCXOXKAEHUA U IBOMOLUMN CUCTEMATUYECKUX FTPYNN PACTEHUI U }KUBOTHbBIX HA NpUMepax
conocras/ieHMA BUONOrNYECcKUX 06 bEKTOB;

-BbISIBNATb MPUMEpPbI U PACKPbIBaTb CYLLHOCTb NPUCNOCOH1EHHOCTM OPraHU3MOB K cpeae obuTaHus;

-pa3nunyaTb N0 BHELIHEMY BUAY, CXEMAM W ONUCAaHMAM peasibHble BUonornyeckme o6 bekTbl NN X U30b6parkeHus,
BbISIBNSATb OTAMYUTE/IbHbIE NPU3HAKM BUONOTMUYECKUX 0O BEKTOB;

-CpaBHMBaTb brosiornyeckne o6bEKTLI (pacTeHusn, *KUBOTHbIE, BakTepum, rpmbbl), NPOLECCHI }KU3HEeAEATENbHOCTH;
AenaTb BbIBOAbI MU YMO3aKNHOUYEHNS HA OCHOBE CPaBHEHUS;

-yCTaHaBAMBATb B3aMMOCBA3N MeXAY 0CODEHHOCTAMM CTPOEHUA U QYHKLMUAMMN KNETOK U TKAHEN, OPraHOB U CUCTEM
OpraHos;

-MCNoNb30BaTb METOAbl BUONOTMYECKOM HayKM: HabN4aTb M ONUCBIBATbL BMONOrMYeckne 06BEKTLI U NPOLECCHI;
CTaBUTb BMOIOTMYECKME IKCMEPUMEHTbI M OOBACHATL UX PE3Y/IbTATbI;

-3HaTb U aPryMeHTMPOBaTb OCHOBHbIE NPaBMAA NOBEAEHUA B MPUPOAE;

-aHa/IM3MpPOBaTb U OLLEHUBATb NOC/NEeACTBUA AeATE/IbHOCTU YesloBEKa B NPUPOAE;

-OMUCbIBATb M UCMO/b30BaTb NPUEMbI BbIPALMBAHNUA M PA3MHOMKEHUSA KYNbTYPHbIX PacTEHUIA U AOMALLIHMX
YKMBOTHbIX, X042 338 HUMU;

-3HaTb 1 cobnoaaTb Npasuia paboTbl B KabnHeTe brUosornu.

XapaKTepu3oBaTb 0COBEHHOCTUN CTPOEHUSA U MPOLECCOB KU3HEAEATENbHOCTM BUOIOrMYECKMX

06bEKTOB (KNETOK, OPraHM3MOoB), UX NPaAKTUYECKYHO 3HAUMMOCTb;

-MPUMEHATb MeToAbl BUONOTMUYECKON HaYKU AN U3YyYEHUA KIETOK U OPraHn3moB: NpoBOAUTb HabloaeHuWs 3a
YKMBbIMW OpPraHM3mamu, CTaBUTb

HEeCN0XHble BMONOTUYECKME IKCNEPUMEHTLI U 0B BACHATL UX Pe3y/ibTaTbl, ONUCHIBATb

buonornyeckne 06bLEKTbI M NPOLECCHI;

-MCNoNb30BaTb COCTABAIOLLNE UCCNEA0BaTEIbCKON N MPOEKTHOM

[eATeNIbHOCTM MO U3YYEHUIO XKUBbIX OPraHM3mMoB (NPUBOAUTL A0KA3aTENbCTBA, KNacCUPULMPOBaTD,

CpaBHMBaATb, BbISBATb B3aMMOCBA3N);

-OPUEHTUPOBATLCA B CUCTEME NO3HABATE/IbHbIX LLEHHOCTEN: OLLEHMBATb MHOOPMALMIO O KUBbIX

opraHusmax, noJiydaemyto U3 pasHbIX UICTOYHUKOB; NOCNEACTBUA AeATENIbHOCTM Ye/I0BEKa B Npupoae

8 Knacc. Yenosek u ero 3gopoBbe

YUeHUK HayuuTca:

-BblAeNATb CYLWECTBEHHbIE MPU3HAKN BUOOrMYEeCKUX 06 BEKTOB (KNUBOTHbIX K/IETOK U TKAHEW, OPraHoB 1 CUCTEM
OpraHoB YeNoBeKa) U NPOLECCOB KU3HEAEATEIbHOCTU, XapaKTePHbIX 411 OpraHM3Ma Ye/l0BeKa;
-apryMeHTMpOBaTh, NPUBOAMUTL A0KA3aTE/NbCTBA B3aMMOCBA3M YE/TIOBEKA U OKPYIKaloLLel cpesbl, pOACTBa Ye/oBeKa C
YKMBOTHbIMU;

-apryMeHTUpOoBaThb, NPUBOAMUTL A0KA3aTe/IbCTBA OT/IMYMIA YE/IOBEKA OT XKUBOTHbIX;

-aprymeHTMpoBaTb, NPUBOAUTL AOKa3aTe/IbcTBa HeobxoanmocTtu cobatogeHma mep npodpunaktukm 3aboseBaHum,
TpaBMaTU3Ma, CTPECCOB, BPeAHbIX NPUBbIYEK, HAPYLUEHUS OCaHKU, 3peHus, cayxa, MHPEKLMOHHBIX U NPOCTYAHbIX
3aboneBaHuit;

-06BACHATL 3BOIIOLMIO BUAA YeNoBEK pa3yMHbIi Ha MpMMepax CONnocTaBeHns BUONOrMYecKUX 06 bEKTOB U APYruX
MaTepuanbHbix apTedaKTos;

-BbISIBNATb MPUMEPbI U NOACHATb NPOAB/EHNE HacNeACTBEeHHbIX 3a601eBaHWUI ¥ Ye0BEKa, CYLLLHOCTb NPOL,EeccoB
HacNeACTBEHHOCTU M U3MEHUYMBOCTU, MPUCYLLLEN YEI0BEKY;

-pa3nuyaTh N0 BHELWHEMY BUAY, CXEMaM WU ONUCAaHUAM peasibHble BUonormyeckne o6beKTbl (KNETKU, TKaHU, opraHbl,
CUCTEMbI OPraHOB) UM UX U306pPaXKeHUA, BbIABAATb OT/INYUTE/IbHbIE NPU3HAKN BUONOTMYECKMX OO bEKTOB;
-CpaBHMBaTb brosiornyeckne 06bEKTbI (KNETKU, TKaHWU, OpraHbl, CUCTEMbI OPraHOB), NPOLLECChI }KU3HEAEeATeIbHOCTH
(nuTaHue, abixaHne, 06MeH BeLLECTB, BbiAeeHue U Ap.); AenaTb BbiBOAbI U YMO3aKNOUYEHUS HA OCHOBE CPaBHEHMUS;
-yCTaHaBAMBaTb B3aMMOCBA3N MeXAy 0COBEHHOCTAMM CTPOEHUA N GYHKLMUAMM KNETOK U TKAHEWN, OPraHoOB U CUCTEM
OpraHos;

-1MCNoNb30BaTb MeTObl BUONOTMYECKOM HayKK: HabNAaTb M ONUCLIBATb BMoIorMYeckne 06bEKTLI M NPOLECChHI;
NpPoBOAUTb UCCIeA0BAHNA C OPraHN3MOM Yesl0BEeKa U 0BBACHATL UX Pe3ybTaTbl;

-3HaTb W apPryMeHTMPOBaTb OCHOBHbIE MPUHLNMbI 340P0BOro 06pasa XKM3HM, PaLMOHaANbHON OpraHM3aUum Tpyaa U
0TAbIXa;

-aHa/IM3npPOoBaTb U OLLEHMBATb BAMAHNE GAKTOPOB PUCKA Ha 340POBbE YENOBEKA;

-OMKNCbIBATb U UCMNOJIb30BATb NPMEMbI OKa3aHMA NEPBON MOMOLLY;



XapaKTepu3oBaTb 0COBEHHOCTU CTPOEHUS U MPOLLECCOB KU3HEAEATENbHOCTM OPraHnM3mMa

YeNoBeKa, UX MPAKTUYECKYIO 3HAYMMOCT;

-MCMNONBb30BATb COCTABAAIOLLINE UCC/Ie0BATENbCKOW M NPOEKTHOW AeATENbHOCTM NO U3YYEeHUIO OPraHn3ma YesioBeKa:
npuBoOAMTb

- OPMEHTUPOBATLCA B CUCTEME NMO3HABATE/IbHbIX LLEHHOCTEN: OLLeHMBaTb MHGOPMALMIO 06 OpraHM3Me YeNoBEKa,
Nnosly4aemMyto U3 pPasHbIX UCTOYHWKOB, MOCNEACTBMA BAMAHNA GaKTOPOB PUCKA HA 340POBbE YE0BEKA.

— XapaKTepM30BaTb 3/1IeMEHTapHble cBeAeHMA 06 IMOPUOHANBHOM M NOCTIMOPUOHANBHOM Pa3BUTUN YENOBEKA.

— 06BACHATL HEKOTOPbIE HAabAOAAaEMbIE NPOLECCHI, NPOXoaALLME B COOCTBEHHOM OpPraHU3ME;

— 06BACHATL, NOYeMY GUINYECKUIA TPYA, U CNOPT 61aroTBOPHO BAMAIOT HA OPraHM3M; — UCMOJ1b30BaTb B ObITy
3N1eMeHTapHble 3HaHMA OCHOB MCUXO0MMU, YTOBbI YMEeTb 3PPEKTUBHO 06LWATLCA (O YENOBEYECKMX TEMINEPAMEHTAX,
aMoUuMAX, UX BUONOrMYECKOM UCTOUHMKE U COLMANTBHOM CMbICAE).

— BblAENATb OCHOBHblE QYHKLMUWM OpraHM3ma (NUTaHue, AbIXxaHWe, BblAeNeHWE, TPAHCMOPT BELLECTB, Pa3apakKMMoCTb,
POCT, Pa3BUTUE, Pa3MHOKEHWNE) U 0OBACHATL UX POJIb B EFO XKU3HEAEATENbHOCTH;

— XapaKTepm30BaTb 0COBEHHOCTM CTPOEHMUA U KU3HELEATENIbHOCTU KNETKM;

— 06BACHATL BUONOTMYECKMIA CMbICN Pa3aeNeHns OpraHoB U GyHKLNI;

— XapaKTepn30BaTb, KAK KPOBEHOCHAA, HEPBHAsA U SHAOKPUHHAA CUCTEMbI OPraHOB BbINOJHAKOT KOOPAUHUPYIOLLYIO
bYHKLMIO B OpraHM3me;

— 06BACHATL, KAKOBA POJIb ONOPHO-ABUIATENBHOM CUCTEMBI B 06ecnedeHnn GyHKLUN NepeaBusKeHns n
noaaeprkaHma GyHKLMIA ApYrux CMCTEM OPraHoBs;

— XapaKTepn30BaTb, KaK MOKPOBbI NOAAEPHKMBAOT NOCTOSAHCTBO BHYTPEHHEN cpebl OpraHN3ma;

— XapaKTepM30BaTb BHYTPEHHIOO Cpeay OpraHM3ma m cnocobbl noaaepKaHus ee NoCcToAHCTBA (romeocTasa);

— 06BACHATL, KaK YeNOBEK Y3HAET O TOM, YTO MPOUCXOANT B OKPYKAIOLLEM MUPE, U KAKYHO POJib B 3TOM UrpaeT
BbICLLAA HEPBHAA AEATENIbHOCTb M OPraHbl YyBCTB;

— XapaKTepmn3oBaTb 0COBEHHOCTU CTPOEHMA U GYHKLUN PENPOAYKTUBHOM CUCTEMBI;

— 06BACHATL BMONOTNYECKUI CMbICT PAa3MHOMKEHUA N MPUUYMNHbBI €CTECTBEHHOMN CMEPTY;

— 06BACHATL BaXKHelLWMe ncuxmyeckme GyHKUUM YenoBeKa, YTobbl NOHMMaTb cebAa 1 OKpyKatowmx (COOTHOWeHMe
$M3MONOTMYECKMX U MCUXONOTMYECKMX OCHOB B NPUPOAE YesoBeKa U T.M.);

— XapaKTepM30BaTb HMOOrMYECKME KOPHU PA3ANYMIA B NOBEAEHUM U B COLMANBHBIX GPYHKUMAX MKEHLUMH U MYXKYMH
(makcumym).

— Ha3blBaTb OCHOBHbIE NPaBMIa 340P0BOr0 06pasa XKU3HKU, GaKTOPbI, COXPAHAIOLWLME U paspyLUatoLMe 340PO0BbE;

— NOHWMATb, K KaKMM NOCNEeACTBUAM NPUBOANUT HapyLLEHWE BAarKHENLLMX YHKUMI OpraHn3ma (HapyweHne obmeHa
BELLEeCTB, KOOpANHALUN GYHKLNN);

— BbIABAATb NPUYMNHbBI HAPYLLUEHWS OCAaHKM W PA3BUTUA NJOCKOCTONMSA;

— OKa3blBaTb NePBYO MOMOLLb NPM TPAaBMAX;

— NPUMEHATb CBOM 3HAHMA A5 COCTaBAEHUNA PEXUMA AHA, TPYAA U OTAbIXa, NPaBU PaLMOHANbHOIO NUTaHUA,
nosegeHun, TMrneHbi;

— Ha3bIBaTb CMMNTOMbI HEKOTOPbIX PAaCNpPOCTPAHEHHbIX bone3Hel;

— 06BACHATL Bpes, KypeHua 1 ynoTpebneHma ankoroas, HapKOTUKOB.

-3HaTb 1 cobntoaaTtb Npasuaa paboTbl B KabrMHeTe 6GUoNOrmu.

9 Knacc. O6bwme 6uonornyeckne 3aKOHOMepHOCTU

BbIMYCKHMK HayunUTcs:

-BbIAENATb CYLLECTBEHHbIE NPU3HaKK B1oIorMyeckux ob6bEKTOB (BMAa, SKOCUCTEMbI, BUocdhepbl) U NpoLEeccos,
XapaKTepHbIX A5 COOBLLECTB XKMBbIX OPraHU3MOB;

-apryMeHTMpOBaTb, NPUBOAMUTL AOKA3aTE/IbCTBA HEOOXO0AMMOCTU 3aLLMTbI OKPYHKatoLLen cpeabl;
-apryMeHTMpOBaTh, NPUBOAMUTL A0KA3aTENbCTBA 33aBUCUMOCTU 3L0POBbA Ye/I0BEKA OT COCTOAHMA OKPY*KatoLL e
cpeasl;

-OCYLLECTBAATb KNAacCUPUKALMIO BMONOTNYECKMX OOBEKTOB HA OCHOBE ONpeaeneHUa UX NPUHALNEKHOCTU K
onpeaeneHHom CMcTeMaTUYecKon rpynne;

-pacKpbIBaTb POsib BMOOMMU B MPAKTUYECKOM AEATENbHOCTU NOAEN; PONIb BUONOrMYECKMX OOBEKTOB B MpMpoLe U B
YKM3HUW YeI0BEKA; 3HAaYeHMe BMoNorMyeckoro pasHoobpasuns gns coxpaHeHus buocdepbl;

-06BACHATb O6LLHOCTb NPOUCXOXKAEHUA U IBOMOLMN OPraHM3MOB Ha OCHOBE COMOCTAB/IEHMA OCOHBEHHOCTEN UX
CTpOEHMA N GYHKUMOHNPOBAHUS;

-06BACHATb MEXaHM3Mbl HACNeACTBEHHOCTU Y U3MEHYMBOCTU, BO3HUKHOBEHMSA NPUCNOCOBAEHHOCTH, NpOLLeCC
BMA000Opa3oBaHus;

-pasiMyaTb NO BHELHEMY BUAY, CXEMaM U OMUCAHUAM peasibHble Buonormyeckne 06beKTbI AN UX U30OpaXKeHUs,
BbIABNIAA OT/INUUTENIbHBIE NPU3HAKM BUONOTMYECKUX OO BEKTOB;

-CpaBHMBaTb 6BMoNOrNYeckme 06bEKTbI, NPOLECCHI; AenaTb BbIBOAb!I U YMO3aKNHOUYEHUS HAa OCHOBE CPaBHEHMUS;



-yCTaHaB/MBaTb B3aMMOCBA3U MKy 0COBEHHOCTAMU CTPOEHUA U GYHKLMAMMU OPraHOB U CUCTEM OPraHoB;
-MCMNONb30BaTb METobl 6MONOrMYECKON HayKKu: HabaAaTh M ONUCbIBaTb BUOOrMYECKME 06BEKTbI U NPOLLECCHI;
CTaBUTb BMONOTrNYECKME SKCTIEPUMEHTbLI U 0BBACHATL UX Pe3ynbTaThl;
-3HaTb W apPryMeHTMPOBaTb OCHOBHbIE MPaBu/ia NOBEAEHUA B NPUPOAE; aHaM3UpPOBaTh W OLLEHMBATb NOCAeACTBUA
[eaTeNbHOCTM YesloBeKa B NpUpoae;
-OMUCbIBaTb M UCMO/Ib30BaTb NPUEMbI BbiPaLLUBAHNA N PA3MHOMKEHUA KYAbTYPHbIX PacTeHUA U AOMaLLHUX
YKMBOTHbIX, YX0/Za 38 HUMW B arpoL.eHo3aXx;
-HaxoAuTb B y4uebHOM, Hay4HO-NONYAAPHOI UTepaType, MHTEPHET pecypcax MHGOPMaLUIO O KNBOM NpUpoae,
obopMAATL ee B BUAE NUCbMEHHbIX COObLLEHNI, A0KNaa0B, pedepaTos;
-3HaTb 1 cobntogaTth Npasuaa paboTbl B KabMHeTe 6GUoNOrmu.
- XapaKTepunsoBaTb 06LMe BUonormyeckme 3aKkOHOMEPHOCTU, UX MPaKTUYECKYIO 3HAaYMMOCTb;
- NPUMEHSATb MeToAbl BMONOTMYECKON HayKKU ANA U3yYeHUs 0BLLMX BUONOrMYeCcKUX 3aKoHOMepHOCTel: HabnaaTb U
ONUCbIBATb KNETKM Ha FOTOBbIX MUKpPONpenapaTax, 3KOCUCTEMbI CBOE MEeCTHOCTY;
-MCMNONb30BaTb COCTaBAAOLLME NPOEKTHOW U UCCNef0BaTEIbCKOW AeATENbHOCTM N0 U3YYeHUto 0bLwmux
6MONOTMYECKNX 3aKOHOMEPHOCTEN, CBOMCTBEHHbIX XUBOW Npupoae; NPUBOAUTL A0Ka3aTeNbCTBa HE06X0AMMOCTH
3aLMTbl OKPY*KaloLWen cpeabl; BblAeNATb OTANYUTE/bHbIE NPU3HAKU }KUBbIX OPraHM3MOB; CYLLLECTBEHHbIe NPU3HAKK
610I0rNYECKUX CUCTEM U BUONOTUYECKUX NPOLLECCOB;
- OPUEHTUPOBATLCA B CUCTEME NO3HaBaTe/IbHbIX LIeHHOCTEl: oLeHMBaTb MHGOPMALINIO O AEATENbHOCTU Ye0BeKa B
npupoae, Noay4aemyto U3 pasHbIX UCTOYHUKOB;
- aHa/IM3MPOBATb U OLEHNBATb NOCNEACTBUA AeATeIbHOCTU YeN0BEKa B NPUpoe.

Il TemaTuyeckoe nnaHnpoBaHue

Buonorua 5 Knacc (34 uaca)

Ne Ha3sBaHue pa3pena Tembl ypoKos Konuuectso
Yyacos

1. Hayka o0 XXusHu *unBoIt opraHnsm u ero cBOMCTBa 1

JKocucTema-cosmecTHoe "xo3aMcTeo"”

MoyeMmy KuBble OpraHU3Mbl Tak pasHooH6PasHbI

CucremaTtmKa - HayKa 0 MHOroobpasnm Xu1BbIX OpraHM3mMoB

Buonorna n ee ponb B }U3HWU YesIOBEKA

RlR|R|R|R

HayyHble meTogbl. JTabopatopHaa pabota Nel "HabntoaeHue
33 POCTOM KOPHEM M INCTbEB NlyKa"

[EEN

Hayka o »kun3Hu . [loBTOpEeHue.

2. U3 yero cocToAT usble MpespaweHne BewecTs 1
opraHu3mboil

3. bakTepumn BakTepuun- paspyLimMTenm opraHMYeCcKux BeLLecTs. 2

[EEN

HacneacTeeHHOCTb - BOCMpousBeaeHne 4eTbMUN CBOWCTB
poauTenen.

BakTepuu B opraHM3me YesI0BEKA

BakTepuu B npupoae v NPOMbILLAEHHOCTU

4. punbbI KneTkn agepHbIX OPraHM3mos

RlR|R|R

NabopaTtopHas paboTta N2 2 «YcTpoiiCcTBO MMKPOCKONaA U
paboTa ¢ HUM». JlabopaTopHas paboTta Ne 3
«PaccmaTtpuBaHue ApoKKen U MyKopa nog MMKPOCKOMOM»

lpnbbl - reTepoTpodbl

PasmHoKeHue rpubos

lpnbbl B BMocdepe n KM3HM YenoBeKa

RlR|R|R

5. PacteHus PacteHusa - aBToTpodbl. lTabopaTtopHasa pabotaNe 4
"MUMKpOCKONMYECKOE CTPOEHUE KOXKULbI TyKa"

Bo,u,opoch AOHHbIE U NN1aBy4vYne

becnonoe PasMHOXXeHue

lNonosoe pasmHOXKeHue

3HavyeHune Bogopocnei

JIMWanHKKKM - He pacTeHus, a cumbunos rpmba n BoAOPOC/M.

Baktepuu. Npmnbsbl. Bogopocaun. NMostopeHue. KOHTPOb.

Mxun- HeNpPUXOTANBOE MEXOBOE OAEAI0 NOYBbI.

RlR|R|R|R|[R|[R |~

TKkaHW: [NnA Kaxkaoh paboTbl yylue NoaAXoAnT 0cobbli copT




Knetok. JlabopaTopHas pabota N2 5 «M3yyeHune cTpoeHnn

TKaHel pacteHus "

HasemHble pacTeHun

MnayHbl. XBowm. MNanopoTHUKK

[onocemeHHble

XBOHbIe

LiseTkoBble

Utorosoe nosBTopeHue

MosTOopeHue. UTOroBbIii KOHTPO/Ib.

RlIR|IN|R|R|R

Buonorusa 6 Knacc (34 uaca)

HassaHue paspena

Tembl ypoKos

Konnyecrso
yacos

Hayka o pacteHuax-
60TaHuMKa

BoTaHMKa. PacTeHus. BHelwHee cTpoeHue 1 obuian
XapaKTepuCTmKa.

MHoroobpasue *KnU3HeHHbIX Gpopm

=

KneTouHoe cTpoeHue pacteHuii. CBOMCTBa pacTUTENbHOM
K/IETKM

TKaHuM pacTeHnin. TecTupoBaHue.

OpraHbl pacTeHuit

Cems, ero cTpoeHue 1 3HayeHue. JlabopaTopHan paboTa Nel

Ycnosua npopacrtaHna cemaH

TSN =Y =Y

KopeHsb, ero cTpoeHue 1 3HayeHue. JlabopatopHas paboTa
Neo2

Mober, ero cTpoeHune u passuTue. JlabopaTtopHas paboTa
Ne3

JIncT, ero cTpoeHmne 1 3HavYeHune

[

Crebensb, ero cTpoeHue 1 3HayeHme. JlabopatopHasa paboTa
Ne4

LiBeTOK, ero cTpoeHue n 3HayeHue

Mnoa. PasHoobpasmne 1 3Ha4YeHne NNoa0B.
KoHTponbHana paboTa no Teme: " OpraHbl pacTeHnin"

OCHOBHbIe npoLeccobl
}KU3He[eATeIbHOCTU
pacteHui

MuHepanbHOe NuTaHue paCTEHMVI 1 3Ha4YyeHne Bobl

Bo3aywHoe nuTaHue pacTeHMii-GpoToCUHTES

[OpbixaHne N 06MeH BeLLLEeCTB Y pacTeHuUM

PasmHoXXeHne 1 onnogoTBOpeHne y paCTEHMVI

RIRIR|R|R|[R|R |~

BeretaTMBHOE pasMHOMKeHWe pacTeHuit. JlabopaTopHas
paboTa Ne5

PocT v pasBuTue pacteHuid. TecTuposaHue no Teme: "
OCHOBHble NPOLLECCHI KU3HEAEATENbHOCTU pacTeHMI"

MHoroobpasue
pacTuTeNbHOro mupa

Cuctematumka paCTEHMI‘a. Ee 3HayeHue gnA 60TaHMKK

Boaopocau, ux pasHoobpasme 1 3HaYeHUe B NPMPOSE.

Otaen moxosuaHble O6LLan XapakTePUCTUKA U 3HaYeHMe.
NabopaTtopHas paboTta N6

MnayHbl. XBoww. ManopoTHUKK. Ux 0bLiLas xapaKTepucTUKa.

[EEY

OTAenbl rONI0CEMEHHbIE U NOKPbITOCEMEHHDbIE. O6Ll.l,aﬂ
XapaKTepUCTUKa U 3HayeHne

KoHTponbHas paboTa

CemelicTBa K/iacca ABYAO0/IbHblEe

CemelicTBa K/iacca 04HOAONbHblE

UcTopuyeckoe pasButne pactTutesbHOro mmpa

RR|R|R|-

Pa3sHoobpasne 1 NponcxXoxKaeHUe KybTyPHbIX PacTEHUN.
Hapbl Hosoro n Craporo CseTa

MpupoaHble coobiectBa

NMoHATMEe O 6VIOI'EOLI,EH03€ N 3KoCcucteme

CoBMeCTHasA *MU3Hb OPraHM3MOB B NPUPOAHOM COO6LLI,eCTBe

CMeHa npMpoaHbix COOBLECTB U ee NPUYUHbI.

N TS TS 'S




UTorosbit Tect

JKcKypcua "BeceHHUe ABNEHUSA B XKU3HU 3KocucTemMbl" (nec,
napk, /yr)

Buonorusa 7 Knacc (68 uacos)

HasBaHue pasgena

Tembl ypoKoB

Konunuecrso
yacos

O6wue cBegeHUs o mupe
YKUBOTHDbIX.

300/10rMA - HayKa O *XUBOTHbIX.

1

Cpeabl XU3HM 1 MecTa 0BUTaHNA HUBOTHbIX.
B3anmocCBA3b XMBOTHbIX B NpUpoe.

Knaccudumkauma »KMBOTHbIX. BAMAHWE YenoBeKa Ha
KUBOTHbIX.

KpaTkasa uctopums passuTus 300/10MMK

CTpoeHue Tena }KUBOTHbIX.

KneTka. Pasnnune KMBOTHOM M PacTUTENbHOM KNETOK.

TKaHuW, opraHbl U CUCTEMbI OPFraHOB.

RlR|R|R

0606uweHne no obwmm cBeAEHUAM U CTPOEHUIO
YXUBOTHDbIX.

Nopguapcreo MNMpocteiune, Mam
OAHOK/IEeTOUYHbIE YXUBOTHbIE.

Tun CapkogoBble. AmMéba npoTeit.

[ '

3BrneHa 3eneHas. O6pas KU3HU , CTPOEHME,
YKU3HEHHbIe NPoLEecchbl U pasHoobpasue
KIFYTUKOHOCLUEB.

Tun NHdy3opun. JTabopaTopHas paboTa Nel

3HayeHue NpocTenLnx

Noauapcreo MHOrokneTo4YHble
KUBOTHbIE. TUN
KULLEYHONO/NOCTHbIE.

CTpOGHVIe N XKnsHeneATe/IbHOCTb KULWLEYHONO/IOCTHbIX.

Pa3Hoobpasne KMLWeYHOMNOAOCTHbIX.

RlR|R|R|R

O606ueHMe No TeMaM: NpocTeiLne u
KMLLIEYHOMOOCTHbIE.

=

Tun Mnockue yepsu, Kpyraoie
yepsu n Konbuarble yepsu.

Tun Nnockue yepsu, Knacc pecHu4YHoble. benan
niaaHapus.

PasHoo6pasue nnockux yepseit. Cocanblymku. LlenHu.

Tun Kpyrnble yepsu.

Tuvn Konbyatble Yyepsu. Knacc MHoroweTnHKoBbIe.

RlR|R|R

Tun Konbyatble yepsu. Knacc ManoweTUHKOBbIE YepBy.
JNlabopaTtopHas paboTta No2

O606ueHne 3HaHW No Teme Yepsu

Tun Monntocku.

06LLaA XapaKTepPUCTMKA TUMa MONHOCKM.

Knacc bptoxoHorne monatocku.

RlR|R|R

Knacc [syctBopyaTbie MOANOCKU. JTabopaTopHas
paboTa Ne3

[EEN

Knacc Fon10BOHOTME MONIHOCKU.

0606uweHne no Teme MonNoCKU

[EEN

Tun YneHuctoHorume.

O6wme npu3Haku TMna YneHncroHorme. Knacc
PakoobpasHble.

Knacc MaykoobpasHble.

Knacc Hacekomble. JlabopatopHas pabotaNe4

Tunbl Pa3BUTNA HAaCEKOMbIX.

RlR|R|R

O6I.Ll,eCTBeHHb|e HaceKomMble. 3HayeHMe HaCeKoMbIX.
OxpaHa HaCeEKOMBbIX.

Hacekomble - BpeauTenu KyabTypPHbIX PacTeHUI 1
nepeHoCYNKKN 3aboeBaHUl YenoBeKa.

0O606uweHne no Teme YneHnuctoHorue.

Tun Xoppgosble. becuepenHble.
Pbibbl.

O6Lan xapaKTepMCTMKa XopAoBbIX. Moatun
b6ecuepenHsble.

L{epengle, WM NO3BOHOYHble. BHelwHee CTpoeHune




pbl6. labopaTopHana paboTta Ne5

BHyTpeHHee cTpoeHue pbibbl. 1
OcobeHHOCTM pa3MHOKeHMA pblb. 1
OCHOBHble CUCTEMATUYECKME TPYNNbI Pblb. 1
MpombicnoBble pbibbl. X MCNo/Ib30BaHME M OXpaHa. 1
9 Cpepa 0bUTaHUA M CTPOEHUE TeNa 3EMHOBOHbIX. 1
CTpoeHune 1 GyHKUMM BHYTPEHHUX OPraHOB
3eMHOBOHbIX 1
3eMmHOBOAHbIE [040BOM KU3HEHHbIM LMK U NPOUCXOXKAEHME
3eMHOBOHbIX. 1
MHoroobpasue 1 3HayeHne 3eMHOBOAHbIX. 0606LeHne
Tembl. 1
10 BHelwHee cTpoeHWe U CKeNleT NpecMblKatoLWmMXCA. 1
MpecmbiKalouwme BHyTpeHHe CTpOeHUe 1 N3HeaeATeNbHOCTb
NPecMbIKaoLLMNXCA. 1
Pa3Hoobpasne npecmbiKatoLMXCS. 1
3HaYeHMe 1 MPOUCXOKAEHNE NPECMbIKAIOLLLUXCA. 1
11 O6LWan xapaKTep1CcTUKa U BHELLHEE CTPOEHME MTULL.
NabopaTtopHan pabota Ne6 1
OnopHo-aBuratenbHasa cuctema ntuu,. JlabopatopHasn
NTuubl pabota No7 1
BHyTpeHHee cTpoeHue NTuL,. 1
PasmHoOKeHne u passutue Ntumy,. 1
[040BOM U KU3HEHHbIM UMK , CE30HHbIE IBNIEHUA B
MU3HU NTUL,.. 1
PasHoobpasue ntuu, 1
3HayeHwue 1 oxpaHa NTul,. NpouncxoxaeHme NTUL,. 1
O606LLeHNE U KOHTPONb 3HaHMI No Teme " MTuyb!". 1
12 O6Lan xapaKTePUCTUKA U BHELLHEE CTPOeHMue
M/IEKOMUTAIOLLNX. 1
BHyTpeHHee cTpoeHne MAEKONUTAIOLLUX. 1
PasmHoKeHue 1 pa3sutme. F040BOM KMU3HEHHDBIN LUK, 1
MpoucxoxaeHne maekonuTatowmx. Nepsossepu. 1
MneKonuTaiowme Boiclumne 3Bepu: HaceKoMoALHbIE U PYKOKPbLble,
rPbI3yHbl, 3alL,e0bpasHble U XULHbIE. 1
Bbiclime 3BepU:N1aCTOHOTNE U KUTOOOPA3HbIE,
NMapHOKONbITHbIE U HEMAPHOKOMbITHbIE, XOBOTHbIE. 1
OTpAg npyMaTbl. DKONOTMYECKUEe Tpynnbl
MJIEKOMUTAIOLLNX. 1
3HayeHWe MaeKoNUTaLWMX ana Yenoseka. OxpaHa
MJIEKOMUTAIOLLNX. 1
O606LeHMe 3HaHWUI NO TeMe MIEKONUTAOLWME. 1
13 JoKasaTenbCTBa 3BOAOLUMN XKUBOTHOIO MUpa. YUyeHune
Pa3BuTHE XKMBOTHOrO MMpPa Ha AapsuHa 06 ssonoumnm. 1
3emne. PasBuTME }KMBOTHOTO MMpa Ha 3emsne. CoBpeMeHHbIM
*KUBOTHbIA MUP. KOHTPOb 3HAHWUI . 1
NTOroBbI KOHTPO/Ib NO BCEMY KYpCYy 300/10TUN. 1
IKcKypemsa: MU3Hb NPUPOAHOro coobLLecTBa BECHOMN. 1
NopseneHmne UTOros. 1
Buonorusa 8 Knacc (68 uacos)
Ne HasBaHue pasgena Tembl ypoKos Konunuectso
yacos
1 | Opranuam yenosexka. Hayka 06 opraHuamMe Yenoseka. 1
O6wwmi o630p. CTtpykTypa Tena. MecTo 4Yenoseka B XXMBOW Npupoae. 1




KneTka: CTpoeHne, XMMUYEeCKUIN COCTaB U KU3HEOEATENbHOCTb.

JlabopaTtopHas pabota Ne1 1
TkaHu. JlabopaTtopHas pabota Ne 2 1
CuncTeMbl opraHoB B OpraHu3me. YpoBHU opraHu3auumn
opraHusma. 1
2 Ckenet. CTpoeHve, CoCTaB M CoegNHEHNE KOCTEMN. 1
OnopHo-ABUraTenbHas Ckenert ronosbl 1 TyrNoBULLA. 1
cucrema. CkeneT KOHe4HocTel. JlabopaTopHasi pa6oTtaNe3 1
[MepBasa nomoLb Npu TpaBmax: pacTsXKeHne CBS30K, BblBMXaX
CYyCTaBOB, NepenomMax KocTen. 1
MbiLwiybI. 1
PaboTa MblLLL,. 1
HapylieHne ocaHkv 1 nnockocTonve. 1
PasButne onopHo-gBuraTesibHoN CUCTEMBI. 1
3 BHyTpeHHsa cpena. 3HauyeHme kpoBu 1 ee coctas.flabopaTopHas
paboTtaNe4 1
NMmMmyHuTET. 1
KpoBb. KpoBooGpalueHue. | TkaHeBasi COBMECTUMOCTb 1 NEpEn1BaHMe KPOBMI. 1
CTtpoeHue n pabota cepgua. Kpyrn kpoBoobpalieHus. 1
[BvxeHne numdsbl. 1
[BwxeHune kposu no cocygam. MNMpaktnyeckasa pabora. 1
Perynsaumsa paboTsl cepaua v KPOBEHOCHbIX COCYA0B.
MpenynpexaeHve 3abonesaHni cepala n Cocyaos. 1
lMepBasg noMOLLb MPU KPOBOTEYEHMSX. 1
O6o6watowmin ypok no teme " Kpoeb. KpoBoobGpalueHne" 1
4 3HadveHue gbixaHus. OpraHbl gbixanusa. CTpoeHne nerkux.
[[a3006MEH B NETKNX N TKAHSX. 1
[bIxaTenbHas CHETEMA. ObixaTenbHble OBMXEHUS. Perynsaumsa gpixaHusi. 1
BonesHn opraHoB AbixaHusi U X npegynpexaeHue. urneHa
OblXaHus. 1
[MepBas NOMOLLb NPV NOPaXXEHNM OPraHoB AbIXaHWs. 1
O6o6Lwatowmii ypok no reme " [ibixatensHasa cucrema” 1
KoHT ponbHas paboTta no utoram 1 nonyrogus. 1
5 3HayeHve NULLY 1 ee COCTaB. 1
MuwesapuTtensHas OpraHbl nuiieBaperns.3y6bi. 1
cucrtema. .
MyweBapeHne B pOTOBOM NOMOCTU U B XXENyOKe. 1
MuweBapeHue B knweyHuke. BcacbiBaHe nuTaTenbHbIX
BELLECTB. 1
Perynsiumsa nuuieBapeHusi. 1
3aboneBaHus OpraHoB NULLIEBAPEHMUS. 1
O6obwatowmi ypok no teme: "MuwieBapeHue”. 1
6 | O6meH BewwecTs K OBMeHHble NpoLecchl B OpraHn3mMe. 1
3Heprum. HopMmbl nuTaHus. 1
ButamuHbl. 1
7 | MoueBbigenuTensHas CTtpoeHve 1 yHKUMM NOYEK. 1
cucrema.
MpepynpexaeHune 3aboneBannii noyek. MUTbLEBOWN peXxuMm. 1
8 3HayveHue KoXn 1 ee CTpoeHne. HapylueHne KOXHbIX MOKPOBOB U
NoBpeEXOEHME KOXU 1
Koxa. Ponb koxu B TEpMOperynsiLmu. 1
0O6006ueHne 3HaHuI no Teme " OBMeEH BELLECTB U 3Heprun',
"MoueBblgenutenbHasa cuctema”, " Koxa". 1
9 Kenesbl BHELWHEN, BHYTPEHHEN N CMELLAHHOW CeKpeLni. 1
OHOOKPUHHas cucTema. Ponb ropMoHOB B 0OMEHE BELLECTB, POCTE M Pa3BUTUM
OopraHuama. 1
10 HepBHas cucTema. 3HaueHune, CTPOEeHNE U PYHKLIMOHUPOBAHNE HEPBHON CUCTEMbI. 1
ABTOHOMHBIV (BEreTaTuBHbIN) OTAEN CUCTEMBI.
HenporymopanbHasa perynsaums. 1
CnunHHOM MO3T. 1
["0ONNIOBHOW MO3r: CTPOEHUe 1 PYHKLUN ero 0T4eM0B. 1




O600LeHne 3HaHMIM No Temam "OHAOKPUHHasi cuctema” n "
HepsHas cuctema"”

11

OpraHbl YyBCTB.
AHanunsaTopsbl.

Kak 0elCTBYIOT OpraHbl YyBCTB U aHanmM3aTopbl.

OpFaHbI 3peEHNA n 3pI/ITeJ'IbeIl71 aHanmsartop.

3aboneBaHusa 1 noBpexaeHns rnasa.

OpraHbl cnyxa 1 paBHoBecusi. VIx aHanusarTopbl.

OpraHbl ocsi3aHus1, 060OHsHMSA, BKyca.

e I e il G

12

NMoBeaeHune n ncuxumka.

BpoxaeHHble dopmbl noBeaeHus. NpuobpeTeHHble hopmbl
noBeaeHus.

=

3akOHOMEPHOCTU PaboTbl FONTOBHOIO MO3ra.

=

Buonornyeckne PUTMbI. COH 1 ero 3Ha4eHue.

[

Oco6eHHOCTU BbICLLIEN HEPBHOWN OEATENBHOCTU YENoBeKa.
[Mo3HaBaTenbHbIE MPOLECCHI.

Bons n amounn. BHumaTenbHOCTb.

PaboTocnocobHOCTb M peXUM AHS.

13

MH.CIVIBVI.CIyan bHOe€
pa3BuTue opraHn3ma.

NonoBas cuctema Yenoseka.

i

HacneacTtBeHHble n BpoXXaeHHble 3abonesaHus. bonesHu,
nepegaroLimecsi NofoBbIM MyTEM.

=

BHyTpuyTpoGHOE pasBuTue opraHuama. Paseutue nocne
pOXOEHWS.

O Bpefe HapKOreHHbIX BELLECTB.

lMcuxonornyeckoe pa3BuTne NM4YHOCTHU.

lopoBasi KOHTpOsbHas paboTa.

S

Buonorusa 9 Knacc (68 yacos)

HassaHue pasaena

Tembl ypoKoB

Konnuecrso
Yyacos

O6wWwme 3aKOHOMEPHOCTH
YKU3HU

Buonorua - HayKa o XXMBOM mupe. BBOAHbIN MHCTPYKTaXK Mo
TeXHWKe 6e3onacHoCTU.

MeToabl 6MONOrMYECKUX UCCea0BaHUA.

O6LLI,M€ CBOMCTBA *KMBbIX OpraHM3mos.

MHoroobpasmne popm XKMBbIX OPraHN3MOB

O606ueHne 3HaHui. JTabopaTopHasa paboTa Nel

AsneHua n
3aKOHOMEPHOCTU XKU3HU
Ha KNeTOYHOM YpPOBHe.

MHoroobpasue kneTok. JlabopaTtopHas pabotaNel

XUMMUYECKUIN COCTaB KAETOK.

benku. HyknenmHoBble KUCNOTbI.

CTpoeHue KneTku.

OCHOBHble OpraHoOMAbl KNETKM U NX QYHKLUWN.

O6MmeH BeLLeCTB U SHEPTUM B KNETKMU.

BuocnHTes 6enKoB B }KMBOW KneTKe.

BrocuHTes yrnesonos. oTocuHTES.

RlR|R|R|R|R|R|RP|RP|R|[R|R|R

3aKkpenneHue Tem " BuocmHTes 6enkos" u "BUocunHTes
yrnesogos"

ObecneyeHune KNETOK sHEpruen.

Pa3MHOKeHMe KNeTKU 1 ee KN3HEHHbIN LuKa.JTabopaTopHas
paboTtaNe2

JNabopaTtopHas paboTta No2

3aKOHOMEPHOCTU }KU3HU
Ha OPraHM3MeHHOM
ypOBHe.

OpraHusm - buocuctema.

anIMVITMBHbIe OpraHn3mbl.

PactutenbHbIN OpraHn3m un ero ocobeHHoCTH.

MHoroobpasue pacTeHui U UX 3HaYeHue B NPUPOLE.

OpraHu3mbl LapcTea rpnboB 1 ANLIANHUKOB.

HnBOTHbIN OpraHn3sm mn ero ocobeHHoOCTH.

Pa3Hoo6pa3me XKUBOTHBbIX.

CpaBHEHMe CBOWCTB OpraHM3ma 4yenoBeKa U XXNBOTHbIX.

PasmHOKeHMe XKMBbIX OPraHM3MOB.

MHaneuayanbHoe passuTtue.

RlR|IlR|IR[R[R[R[R|[R|[R|R |~




Ob6pa3oBaHMe NOAOBbIX KNeTok. Melos.

N3yyeHne mexaHM3Ma HacnenCTBEHHOCTY.

=

OCHOBHble 3aKOHOMEPHOCTN HacAeA0BaHNe MPU3HAKOB Y
OpraHn3moB.

3aKOHOMEPHOCTU M3MEHYNBOCTMN.

HeHacnegcTtBeHHAsA M3MEHYNBOCTb

OcCHOBbI cCeneKkumn opraHM3mos.

RlR|R|R

KoHTpoAnb 3HaHUiM no pasgeny. TectupoBaHue.

[ER

3aKoHOMepHOCTH
NPOUCXOXKAEHUA U
pasBUTUE KU3HM Ha
3emne.

npe,ﬂ,CTaBI'IEHMFI O 3aKOHOMEPHOCTU XXN3HU Ha 3emne.

[ER

COBpeMEHHaﬂ TEOPUA BO3SHUKHOBEHUA KNU3HU HaA 3emne.

[ER

3HayeHune ¢OTOCMHTe3a n Buonornyeckoro KpyroeopoTa BeulecTs
B Pa3BUTUN HKU3HMN.

dTanbl Pa3BUTUA XKU3HU Ha 3emne.

Noen Pa3BUTUA OPraHNYECKOro mmpa B 6uonoruu.

Yapns [apBuH 06 3BOIIOLMM OPraHMYECcKoro Mmnpa.

[ER TS N Y

CoBpemeHHble npeacTasneHmsa 06 3B0/0LMM OPraHNYECcKoro
Mupa.

[ERN

Bua, ero KpUTepun 1 CTpyKTypa.

Mpouecchl BUA006pasoBaHus.

MaKp0o3BOIOLMA - KaK NPOLECC NOABAEHWUA HaABWUAOBbIX rpymn
OpraHn3moB.

OCHOBHble HanpaB/aeHMA 3BOJIIOLUN.

MpuMepbl 3BONOLMOHHbIX NPe0bpPa30BaHMIN }KMBbIX OPraHNM3MOB.

=

OcHOBHble 3aKOHOMEPHOCTU 3BOOLUMKN.JlTabopaTopHas
paboTtaNe3

YenoBek - NpeAcTaBuTE b 3KUBOTHOMO MUpa.

JBO/IIOLMOHHOE MPOUCXOXAEHNE YeI0BEKa.

STanbl 3BO/IIOLUM YeNoBeKa.

Yenoseuyeckune pacbl, UX POACTBO U MPOUCXOKAEHME.

YenosekK , Kak *utenb buocdepsi.

KoHTposb 3HaHW no pasaeny. TectuposaHue.2

RlR|R|R|R|R|R

3aKoHOMepHOCTH
B3aMMOOTHOLLEHUI
OpraHU3moB U cpeabl.

Ycnosua XnsHu Ha 3emne. Cpeabl X KU3HU U 9KOJIOrMYecKmne
dakKTOpbI.

Ob6wme 3aKoHbI geiicTeusa GakToOpoB cpeabl HA OPraHNU3MBI.

Mpucnocob61eHHOCTb OPraHM3MOB K AelcTBUI0 GaKTOPOB cpeabl.

BuoTnueckme cBA3mn B Npupoae.

Monynauun.

®PyHKLMOHMPOBaHWE NONYAALMIA B NPUpPOLE.

CoobuiecTsa.

BuoreoueHo3bl, 3KOCUMCTEMA M BUOCHepa.

RlR|R|R|R|R|R|R

Mpaktuueckan pabota " CocTaBneHne cxem nepeaayn BeLecTs 1
sHepruu (uenen NUTaHMA)

Passutme n cmeHa 6MOFEOLI,EHO3OB.

IKCKypCKA B NapK.

OCHOBHble 3aKOHbI yCTOVNMBOCTM *KnBom npupoAabl.

3Konorundyeckme npobnemsbl B buocdepe.

MTorosas KOHTpOAbHasA paboTa. pabora.

PaboTa Hag owmbKamu noaseaeHUe UTOroB.

RlR|R[R(R|[R|~R




