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1. IlnanupyemMbie pe3yJbTATHI H3yUYeHHUs] OHOJIOTHHI

0a30Bblii YPOBEHb Pe3yJIbTATOB

NOBBILICHHBIA YPOBEHb Pe3yJIbTATOB

JKusrie
OpraHU3MBbI

BbInycKkHUK HAYy4YHTCH:

- XapaKTepU30BaTh OCOOCHHOCTH CTPOCHUS H MIPOIECCOB
KA3HEICITETLHOCTH ONOJIOTHYECKIX 00BEKTOB (KIIETOK,
OpraHU3MOB), UX MPAKTUYECKYIO 3HAUNMOCTE;

- TMPHUMEHSATH METOBI OMOJIOTUYESCKOW HAYKH JUIS U3YICHUS
KJIETOK ¥ OPTaHU3MOB: TIPOBOJINThH HAOIIOICHUS 32 )KUBBIMHU
OpraHM3MaMH, CTABUTb HECIIOXKHbBIE OHOJIOTHUECKUE
SKCIIEPUMEHTHI U OOBSICHITH UX PE3yJIbTAaThl, OTUCHIBATH
OMOJIOTHYECKHE OOBEKTHI U ITPOLIECCHI;

- HCIOJIB30BATh COCTABJISIONINE UCCIIEN0BATEILCKON 1
HpOCKTHOﬁ JCATCIIBHOCTH 110 I/I3yT-IeHI/IIO KUBBIX
Opranu3MoB (TIPUBOJUTH JI0KA3aTEIbCTBA,
KJIACCU(HUIIMPOBATh, CPABHUBATH, BBIABIISATH B3aUMOCBSI3H);
- OpI/IeHTI/IpOBaTBCSI B CUCTEMEC ITO3HABATCIBbHBIX
[EHHOCTEH: OIEHNBATh WHGOPMAITHIO O )KUBBIX
OpraHm3Max, MoJy9aeMyr0 U3 Pa3HbIX UCTOYHHUKOB;
MOCJICACTBUS ACSITCILHOCTH YEJIOBEKA B TIPUPOJIC.

BBINTyCKHHUK MOJYYHT BO3MOKHOCTD HAYYHUTHCSI:

- cOOI01aTh MpaBUIia pabOThI B KAOWHETE OMOJIOTHH, C OMOJIOTHYSCKUMU
npubopaMu ¥ HHCTPYMEHTAMU;

- HCHOJIb30BaTh MPUEMBI OKa3aHHS MIEPBO IOMOIIHU IPU OTPABICHUH SIOBHUTHIMH
rpubamu, SIOBUTHIMH PACTCHUSMU, YKYCaX )KUBOTHBIX; PaOOTHI C
OTIPEACTUTENIMU PACTCHHUIA; BEIPAIIIMBAHUS U PA3MHOXKEHUS KYJIbTYPHBIX
pacTeHUH, TOMAITHUX YKMBOTHBIX;

- BBIICTISITH 3CTETHUECKUE TOCTOMHCTBA OOBEKTOB KUBOU MTPHUPO/IBI;

- OCO3HaHHO COOJIOJATh OCHOBHBIC MTPHUHIIUIIBI U TIPABUIJIA OTHOIICHUS K )KHBOH
MIPHUPO/IE;

- OpHUEHTHPOBATHCS B CUCTEME MOPAIBHBIX HOPM M LIEHHOCTEH 110 OTHOILICHHIO K
00BEKTaM KUBOH MPHUPOIbI (IPU3HAHKE BHICOKOU IIEHHOCTH JKU3HU BO BCEX €€
MIPOSBJICHHSX, 3KOJIOIHUCCKOE CO3HAHKE, IMOIIMOHAIBHO-IICHHOCTHOE OTHOIIICHHE
K 00BEKTaM >KHBOU MIPUPOIHI);

- HAXOAWTh WHPOPMAITUIO O PACTCHUSIX U )KUBOTHBIX B HAYYHO-TIOMYJISIPHON
JTUTEepaType, OMOJIOTHYSCKUX CIOBapsIX U CIPABOYHUKAX, aHAIU3UPOBATD,
OIICHUBATH €€ U MIEPEBOAUTH U3 OJHON (OPMBI B IPYTYIO;

- BBIOMpATh LIEJICBBIC U CMBICIOBBIC YCTAHOBKY B CBOMX JICUCTBUSAX U MOCTYIIKAaX
10 OTHOIICHHUIO K XKUBOW MIPUPOJIE.

YeJ10BEK U €10
3I0POBBE

BoInycKkHUK HAYy4YHTCH:

- XapakTepHu30BaTh 0COOCHHOCTH CTPOCHUS U TIPOIIECCOB
JKU3HEIESITEIbHOCTH OpraHu3Ma YelIoBeKa, UX
MPaKTUYECKYIO 3HAUUMOCTH;

- TPUMCHSATH METOJIbl OMOJIOTHUYECKON HAYKH MPU U3YICHUU
OpraHM3Ma 4YellOBeKa: MPOBOIUTH HAOIIOICHUS 3a
COCTOSTHHEM COOCTBEHHOT'O OPTaHNU3Ma, U3MEPEHUs, CTABUTh
HECJIO)KHBIE OMOJIOTHYECKHUE OKCIICPUMEHTHBI U OOBSICHATH
HX pe3yJIbTAaTHL,

- HCIOJB30BaTh COCTABISIONINE UCCIEAOBATEIHCKON U
MPOEKTHOM JEATEIHHOCTHU IO U3YUYEHUIO OpraHUu3Ma
YeJIoBeKa: IPUBOANTD JOKA3aTEIhCTBA POICTBA YEIIOBEKA C
MJICKOMUTAIOUIMMU >KUBOTHBIMU, CPABHUBATH KJICTKH,
TKaHH, MPOIECCHI JKUZHEACATEIIBHOCTU OpraHu3Ma
YeNOBEKa; BBISBISTH B3aUMOCBSI3U MEXTy OCOOCHHOCTSIMU
CTPOEHWsI KJIETOK, TKaHEH, OpraHOB, CHCTEM OPT'aHOB M UX

BBINYCKHYUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

- ACTIOJIB30BaTh HA MPAKTHKE PUEMBI OKa3aHUsI IEPBO TOMOIIH MTPH
MIPOCTYIHBIX 3200JIEBaHUAK, 0’KOTaX, 0OMOPOKEHUSX, TPABMaX, CIIACCHHH
YTOMAIOIETO; PAIMOHAIBHON OpraHU3aIiy TPyAa U OTIbIXA; MPOBEICHUS
HaOIIOACHMI 3a COCTOSTHHEM COOCTBEHHOT'O OpTraHU3Ma;

- BBLICIISTH 3CTETHYECKUE TOCTOMHCTBA YEIIOBEYECKOTO TEJa;

- peaM30BBIBATH YCTAHOBKH 370POBOT0 00pa3a KHU3HH,

- OPHEHTHPOBATHLCS B CUCTEME MOPAILHBIX HOPM U IIEHHOCTEH 10 OTHOIICHUIO K
COOCTBEHHOMY 3JI0POBBIO U 3JIOPOBBIO JIPYTHX JO/ICH;

- HAXOAWTH B yU4eOHOH M HAYYHO-TIOMYJIIPHOH JINTEPATYype UHPOPMAIIHIO 00
OpraHU3Me YellOBeKa, 0(hOpMIISITE € B BHJIC YCTHBIX COOOIICHUM, IOKIA OB,
pedepaToB, Ipe3CHTAIINIT;

- aQHAJIM3HMPOBATH U OLICHUBATH IIEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX
JIEHCTBUSIX M MOCTYIKAX 110 OTHOIICHHIO K 3JI0POBBIO CBOEMY M OKPYKAIOIIHX;
MOCJIE/ICTBUS BIMSHUS (DAKTOPOB PUCKA Ha 37I0POBBE YEIIOBEKA.




hyHKIUAIMY,

- OPUEHTUPOBATHCS B CUCTEME TIO3HABATEIBHBIX IIEHHOCTEH:
OIICHMBAThH MH(GOPMAITHIO 00 OpraHU3Me YeIIOBEKa,
MOJTY4aeMyIO U3 Pa3HBIX HCTOYHUKOB, MOCIEACTBUS
BIIHSHUS (DAKTOPOB PHICKA Ha 3/I0POBHE YEIOBEKA.

OO6urue BrInycKHHUK HAyYHTCH: BBITyCKHHUK MOJIyYHT BO3MOKHOCTH HAYYUTHCH
OHoJIOruyYecKue - XapaKTepU30BaTh 00IIHe OMOIOTHIECKUE - BBIJIBUTATh TMIIOTE3bI O BO3MOJKHBIX IOCJIEACTBHIX ACATEIHLHOCTH Y€JIOBEKA B
3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH, HX IIPAKTHYECKYIO 3HAYMMOCTD; JKocHcTEeMax u Ouocdepe;
- MPHUMEHSATH METOBI OMOJIOTUYCCKON HAYKH JUIS U3YYCHHUS | - apryMEHTHPOBATh CBOKO TOUKY 3PCHHS B XOJIC TUCKYCCUU TI0 00CYKICHHIO
00IIMX OMOJIOrMYSCKUX 3aKOHOMEPHOCTEH: HaOII01aTh 1 [JI00AIBHBIX SKOJIOTHUYECKUX MPOOIIEM.

OTMCHIBATh KJIETKH Ha TOTOBBIX MHUKPOIIPENaparax,
3KOCHCTEMBI CBOEH MECTHOCTH;

- HCIOJB30BaTh COCTABISIONINE MPOSKTHOMN U
HCCIIE0BATEIHCKON ACITSIILHOCTH TI0 N3YISHUIO OOIIIINX
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH, CBOHCTBEHHBIX KUBON
MIPHUPO/IE; TPUBOIUTH JOKA3aTEIhCTBA HEOOXOAMMOCTH
3alIUThI Oprnca}omeﬁ cpem)l; BBIACIATH OTIIMYUTCIBHBIC
HpI/I3HaKI/I KUBBIX OpI‘aHI/ISMOB; CyH_[eCTBeHHBIe HpI/ISHaKI/I
OMOJIOTMYECKUX CUCTEM M OMOJIOTHYECKUX MPOIECCOB;

- OpI/IeHTI/IIJOBaTBCSI B CUCTEMEC ITO3HABATCIBbHBIX
LICHHOCTEH: OIICHUBATh HH(GOPMAITHIO O ACITCIHHOCTH
YeJI0BEKa B MPUPOJE, MOIYYAEMYIO U3 Pa3HbIX UICTOUYHUKOB;
- aQHAJM3HWPOBATH U OLIEHUBATH ITOCIEICTBHS IEATEIIEHOCTH
4YEeJI0BEKa B MIPHUPOJIE.

2.Cooepicanue yueoHo20 npeomema 0uo0102us

ConepxaHue CTPYKTYPUPOBAHO B BHJIE TPEX pasfenoB: «KuBble opraHu3Mb»-5,6,7 Kiacchl, «HemoBek 1 ero 310poBbe»- § kiacc, «O0mue OHoJornaecKie
3aKOHOMEPHOCTU»-9 Ki1acc.

«bunojsorusi. BBenenue B 6mosioruio 5 kiaace» (34 4, 14 B Heen10)
Pa3nen 1. ’KuBoii opranusm: crpoenue u usyienue (8 1)

MHoroo0Opa3ue KUBBIX OpraHu3MoB. OCHOBHEIC CBOWMCTBA JKUBBIX OPIaHU3MOB: KIETOYHOE CTPOCHHE, CXOTHBIH XUMHYECKAH COCTaB, OOMEH BEIICCTB M SHEPIUU, MUTAHUE,
IOBIXaHUE, BBIICIICHNE, POCT U PAa3BUTHE, PA3IPAKUMOCTD, IBIDKCHHE, pa3MHOKEHHE. bromorns — Hayka o XHMBBIX Oopranm3Max. PasHooOpasue OHOIOTH4YecKux HayK. MeTozsl



W3yYEHUS TPUPOJIBI: HAOIOJCHHE, SKCIIEpUMEHT (OmbIT), u3Meperne. O00pymoBaHUe Il HAYYHBIX HUCCIIENOBaHUHN (JlabopaTopHOEe 00OPYHIOBaHUE, YBEIUYUTEIbHBIC PUOOPHI,
U3MEpUTEIbHBIE TTPHOOPHI). YBEIHYHTENbHBIE IPHOOPHI: pydHas JyIla, CBETOBOM MHUKpockom. KieTka — aieMeHTapHas eIWHHIA KHUBOTO. besbsinepHble U sACpPHBIE KIETKH.
CrpoeHue u QyHKIIUH s/1pa, UTOIIA3Mbl U €€ OPraHOMJIOB. XPOMOCOMBI, UX 3HaYeHHE. Pa3iuyus B CTPOCHUU PACTUTEIHHOW W )KMBOTHOW KJeTOK. CojepikaHue XUMHUYCCKUX
3JIEMEHTOB B KJIeTKe. Boma, Apyrne HeopraHHMUYECKHe BEIIECTBA, MX POJb B KU3HEAEATEIBHOCTH KiIeTOK. OpraHMYecKHe BEIIecTBa: OEJKH, JKHUPBI, YIIIEBOIBI, HYKICHHOBBIC
KHCIIOTHI, MX POJIb B KJIeTKe. BerecTsa U sIBJICHUS B OKpYy’KaromeM Mupe. Bennkue ectecTBOUCIBITATENH.

JlabopaTopHble M NpaKTHYeCKUE PAGOTHI

3HAKOMCTBO ¢ 000pPYIOBAaHHUEM LTS HAYYHBIX UCCIICTOBAHHIA.

I[TpoBenenue HaOIIOICHHUI, ONIBITOB ¥ U3MEPEHUH C LENbIO KOHKPETH3AIUA 3HAHUI O METO/IAX U3yYEHHS TIPUPOIBL.

YCTpOHCTBO PYUHOM JIYIIBL, CBETOBOI'O MUKPOCKOIIA .

Cmpoenue K1emok J#Cugblx op2anu3mos (Ha 20Moeblx MUKpONpenapamax).

CTpoeHHe KIIETOK KOXKHIIBI YEIIYH JIyKa .

OnpeneneHre cOCTaBa CEMSH IIICHHIIEL.

Omnpenenenne pU3MUECKUX CBOWCTB OEIIKOB, KHUPOB, YIIICBOIOB.

IIpenmMeTHbIE pe3yabTaTHI 00yYeHHS

VYuariuecs I0JKHBI 3HATb:

— OCHOBHBIE MTPU3HAKHK KUBOI PUPOJIBI;

— YCTpOWCTBO CBETOBOTO MHUKPOCKOTIA;

— OCHOBHBIC OPTaHOHIBI KIICTKH;

— OCHOBHBIE OPTAaHUYECKUE U MUHEPAITbHBIE BEIIECTBA, BXOIAIINX B COCTAB KIECTKU;
— BEAYIINX €CTECTBOUCIBITATENCH U MX POJH B M3YYCHUH MPUPOIBL.

VYdaruecs JODKHBI YMETh:

— OOBSACHATH 3HAUCHHUE OMOJOTHICCKUX 3HAHHUI B TOBCEAHEBHOMN KU3HH;

— XapaKTepu30BaTh METO/bI ONOJOTUYECKUX HCCIIEIOBAHN,

— paboTarthb ¢ JIyroi U CBETOBBIM MHKPOCKOIIOM;

— y3HaBaTh Ha TAOJIHMIAX U MUKPOIIpErapaTax OCHOBHBIC OPTaHOH/IbI KIETKH;

— OOBSICHATB POJIb OPraHUYECKUX U MHUHEPATIbHBIX BEIIECTB B KIIETKE;

— co0ro1aTh paBUIIa TOBEICHUS U PA0OTHI ¢ MPUOOPAMU M HHCTPYMEHTAMU B KaOWHETE OMOJIOTHH.

MeranpeaMeTHbIe pe3yJbTaTbl 00yUeHHUsI

VYuarnuecs 10JKHbBI YMCETh:

— HOPpOBOAUTH HpOCTCﬁH.IHe Ha6J'IIOZ[eHI/I${, HU3MCPCHUSA, OIIBITHI;

— CTaBUTb yqe6Hy10 3alavy 1noJ pyKOBOACTBOM YUHTECJIA,

— CHUCTEMATU3HUPOBATDH U O606H.IaTI) Pa3yMHBIC BUIbI I/IH(l)OpMa]_II/II/I;
— COCTAaBJIATH IIJIaH BBIITOJTHCHUSA yqe6H0171 3aJJa4u.

Paznen 2. MuoroooGpasue :xuBbix oprann3mos (144)
PazButHe xu3HM Ha 3emie: XKHU3Hb B J[peBHEM OKeaHe; jeca KaMEHHOYTOIBHOTO MEepHOa; PACIBET APEBHUX NMPECMBIKAIOMIMXCS; NTUIBI U 3BepH mporwioro. Pasnoobpasue
KUBBIX opraHu3MoB. Knaccuduxanus opranmsmoB. Bun. Llapctea xuBoit mpupons: bakrepuu, I'pu6si, Pactenus, JKuBotnsie. CylecTBeHHBIE NMPHU3HAKU MpPEACTaBUTEINEH

OCHOBHBIX IIAPCTB, UX XapPAKTCPUCTUKA, CTPOCHHC, OCOOCHHOCTH KUBHCACATCIIBHOCTH, MCCTa O6I/ITaHI/I5[, HX POJIb B IIPUPOAC U )KU3HHU YCIIOBCKA. OxpaHa KUBOM IpUpOAbI.

IIpenmeTHbIe pe3yJbTATHI 00yYeHHS



Vyauuecs JOKHBI 3HATH!

— CYIIECTBEHHBIE IPU3HAKY CTPOCHHUS M JKU3HEACATEIFHOCTH H3Y9aeMBIX OMOJIOTHIECKUX 00BEKTOB;
— OCHOBHBIE IPU3HAKU IIPECTABUTENEN IAPCTB KUBOM IPUPOLIBL.

Vyamuecs JOHKHBI YMETh:

— OIIPENENATh NPUHAICKHOCTh OMOIIOTHYECKIX OOBEKTOB K OHOMY U3 IIAPCTB )KUBOW IPUPOJIBI;
— yCTaHaBJIMBATh YEPThl CXOJICTBA U Pa3JIMYMs Y MIPEJICTABUTEIICH OCHOBHBIX LIaPCTB;

— pasnuyath U3y4eHHbIE O0BEKTHI B IPUPOIE, HA TaOIHIAX;

— yCTaHaBJIMBATh YePThI IPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpejie OOUTaHus;

— 0OBACHATH POJIb MPEACTaBUTENEH apCTB KUBON MPUPOABI B )KU3HHU YEIOBEKa.

MeranpeaMeTHbIe pe3yJbTaTbl 00yUeHHUs

VY4amuecs JOIKHBI yMETh!

— MPOBOAUTH MPOCTEHIIYIO KJIACCU(DUKALNIO KUBBIX OPTaHU3MOB 10 OTAENBHBIM IIAPCTBAM;

— HCIIOJIB30BaTh JOIIOJHUTCIIBHBIC HCTOYHUKH I/IH(bOpMaL[I/II/I JJIs1 BBIITIOJTHCHU S yqe6H0171 3aJavuu,
— CaMOCTOSITEIbHO TOTOBHUTH YCTHOE COOOIIEHNE Ha 2—3 MUHYTEI.

Pa3nen 3. Cpena o6uTaHus :KMBBIX OPraHu3mMoB (6 4)

HazemHO-BO3ayIIHAsI, BOJHAS M ITOYBEHHASI CPEIbI OOMTAHUS OpPraHm3MOB. [IpHCIOCOOICHHOCTS OPraHu3MOB K Cpeie OOUTaHus. PacTeHHs M KUBOTHBIC PAa3HBIX MaTEPHKOB
(3HAKOMCTBO C OTAEIBHBIMHM MPEACTABUTEISIMUA KMBOM HpPUPOABI Kakaoro marepuka). [IpuponHbie 30HBI 3eMiM: TyHApa, Taira, CMeIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca,
TpaBsIHUCTBIE PAaBHUHbBI — CTENH U CaBaHHbI, yCThIHU, BJIaXKHbIE Tponuueckue jieca. JKu3Hp B Mopsx u okeaHax. CooOuiecTBa MOBEPXHOCTH U TOJIILM BOJIbI, JOHHOE COODOIIECTBO,
COO0IIECTBO KOPAITOBOTO pU(Da, TTyOOKOBOHOE COOOIIECTBO.

JlabopaTopHble M MpaKTHYeCKHE PA0OTHI

Omnpenenenne (y3HaBaHWe) Hamboyiee pPacTPOCTPAHEHHBIX PACTCHWH M JKUBOTHBIX C HCIOJIB30BAaHMEM pPAa3UYHBIX HCTOUYHUKOB wuH(popMaimu (pororpadmii, arimacos-
ompeaenuTeseid, ayden, repobapues u Ap.). MccnenoBanue 0cCOOCHHOCTEH CTPOSHUS pACTEHUH M )KUBOTHBIX, CBSA3aHHBIX CO CPEIOH 0OUTaHUS.

3HAKOMCTBO C 9KOJIOTHYECKUMHU MPOOJIEMaM MECTHOCTH U IOCTYITHBIMH IYTSAMHU UX PEIICHMUSL.

Hpe}]MeTHLIe pe3yJbTarThbl Oﬁy'{EHI/Iﬂ

VYuamuyecs JOMKHBI 3HATh:

— OCHOBHBIE Cpe/Ibl OOMTaHMUS KHUBBIX OPTaHU3MOB;

— TIPUPOJHEIE 30HBI HaIlIeH IIaHeThl, NX oOuTaTeNeH.

VYuarmuecs JOIKHbI YMETh!

— CpaBHUBATH PA3IMIHBIC CPEAbl OOUTAHUS;

— XapaKTEpU30BaATh YCJIIOBU )KU3HU B PA3JIMYHBIX Cpeaax 06I/ITaHI/IH;

— CpaBHHBATb YCJIOBHUA o0uTaHusA B Pa3JIMIHBIX TPUPOJHBIX 30HAX]

— BBIABJIATH Y€PThI HpI/ICHOCO6HeHHOCTI/I JKUBBIX OPTaHU3MOB K OHpe}:[eJ'IéHHI)IM YCJIOBUSIM;
— IPUBOJUTH IPUMEPHI 0OUTaTENCi MOpel U OKCaHOB;

— HaOm0aaTh 3a JKUBBIMH OPTaHHU3MaMHU.

MeranpeaMeTHble pe3yJbTAThl 00y4eHHsA

Yyammuecs: JOKHBI YMCTh:



— HaxOAMTb U UCIIOJb30BaTh IPUUMHHO-CIIEICTBEHHbIE CBS3Y;
— CTpOUTD, BBIABUIATh U (HOPMYIHUPOBATH IPOCTEHIIINE THITOTE3HI;
— BBIIEIIATH B TEKCTE CMBICIIOBBIE YAaCTH U 03aIJIaBIMBATh UX, CTABUThH BOIPOCHI K TEKCTY.

Paznen 4. YenoBek Ha 3emie (5 4)

Hayunble mpeacTaBieHust 0 IPOUCXOXKACHUN YesloBeKa. JIpeBHUE MpeAKH uYenoBeKa: APUOMUTEKU U aBcTpalonurekd. YemnoBek ymenblid. UenoBek mpaMoxonaamuii. YenoBek
pa3yMHbI (HeaHAepTalel, KpOMaHbOHEL, COBPEMEHHBIH uenoBeK). 3MeHeHHs B MpHUpOJE, BhI3BaHHbIE AEATEIbHOCTbIO deloBeka. KHUCIOTHbIE AOXKIU, O30HOBAs AbIpa,
MAPHUKOBEIA 3(QQEKT, paAnoaKTUBHBEIC OTXOIBl. buomormyeckoe pasHooOpasue, ero oOemaHeHWe W IMyTH coxpaneHus. OIyCTBIHUBaHWE ¥ €ro INPHYUHEL, 00pbda ¢
OITyCTHIHMBAaHUEM. BaskHeWIie SKOoIOrmIecKre MpodIeMbl: COXpaHeHHe OHOJIOTHIEeCKOro pa3Hoo0pasus, 60pbp0a ¢ YHUUTOKEHUEM JIECOB M OITYCTHIHHBAHUEM, 3alIUTa IUTAHETHI
OT BCEX BUIOB 3arps3HCHHUN. 3IOPOBhE YENOBEKa U OE30MACHOCTD JKU3HHU. B3auMOCBSI3b 3M0pPOBBS U 00pa3a )KU3HU. Bpeouvie npusvluku u ux npoguraxmuxa. Cpeda obumanust
yenogexa. IlpaBuia MoBeIeHUS YeIOBEKA B OMACHBIX CUTYAIIUSIX IIPHUPOTHOTO MPpoHcXokaeHus. [Ipocreiinme criocoObl OKa3aHus IePBOI TOMOIITH.

Hemonctparus
HJIOBI/ITBIG pacCTCHHUA U OIIaCHBIC )KUBOTHBIC CBOEHM MECTHOCTH.
JlabopaTopHble M NpakTHYeCKUE PadOThI

I/I3MepeHHe CBOCTO pOCTAa 1 MACChI TEJIa.
OBJ'IaZ[eHI/Ie HpOCTeﬁMHMH crocobaMu OKa3aHus nepBoﬁ ,E[OBpa‘le6HOI>'I IIOMOILIH.

IIpenmerHbIe pe3yJbTaThl 00yYeHHS

VYvyamuecst 1OJDKHBI 3HATD:

— TPE/IKOB YEJIOBEKA, NX XapaKTEePHbIC YePThI, 00pa3 KU3HM;

— OCHOBHBIE 3KOJIOTHUECKHE POOJIEMBI, CTOSIINE TTEPE] COBPEMEHHBIM YEJIOBEUYECTBOM;

— IpaBWJIa MOBECHHUS YEJIOBEKA B OMACHBIX CUTYALUSIX IPUPOTHOTO IPOUCXOKICHHS;

— IpoCTeHIIIe CIIOCOObI OKa3aHMUs MEPBOI MOMOIITH IIPU 0’KOTaX, OOMOPOXKECHUH U JIp.

VYyamuecst OIKHBI YMETb:

— OOBSACHATH NPUYMHBI HETATUBHOTO BIMSHUS X03HCTBEHHOH JESTENbHOCTH YETI0BEKa Ha IPUPO/Y;
— OOBACHSATDH POJIb PACTEHUI U KHUBOTHBIX B XKHM3HU UENIOBEKA;

— 000CHOBBIBaTh HEOOXOANMOCTH TIPUHSATHS Mep 10 OXPaHe KUBOH MPUPOJIHI;

— co0JII0AaTh NIpaBUIIa IOBEIEHNS B IPHPO/IE;

— pa3nnyaTh Ha KUBBIX 00BEKTaX, TAOIHIax OITAcCHBIE JUIS JKM3HHU YeJIOBEeKa BBl PACTEHHH 1 )KUBOTHBIX;
— BECTH 370POBBIi 00pa3 KM3HU U IIPOBOANTH OOpEOY C BpeAHBIMH IPUBBIYKAMU CBOMX TOBAPHILIEH.

MeTanp €IMETHDbIC PE3YIbTATbI Oﬁy‘le]{l/lﬂ

VYwyamuecst OIKHBI YMETb:

— paboTaTh B COOTBETCTBUH C TIOCTaBJICHHOW 3aj1auei;

— COCTaBJISITh IIPOCTON U CIOXKHBIN TJIaH TEKCTA;

— y4acTBOBaTh B COBMECTHOM NESATEITHLHOCTH;

— paboTaTh ¢ TeKCTOM Maparpada 1 ero KOMIIOHEHTaMH;
— y3HaBaTh U3y4aeMble OOBEKTHI Ha TAOJIUIIAX, B IPHUPO/IE.



JIMYHOCTHBIE pe3yIbTaThl 00yUCHHUS

— (opMupoBaHUE OTBETCTBEHHOTO OTHOIIEHUS K OOYYCHUIO;

— (opMHpOBaHKE TO3HABATEIHFHBIX HHTEPECOB 1 MOTUBOB K 00YUEHHIO;

— (opMHpOBaHKE HABLIKOB ITOBEICHHS B IIPHPOIC, OCOHAHMS [IEHHOCTH KHUBBIX OOBEKTOB;
— OCO3HaHHe IIEHHOCTH 37I0pOBOTO M 0e301acHOro o0pasa XKHU3HH;

— (opMHUpOBaHHE OCHOB YKOIOTHYECKON KYJIBTYPHI.

Pe3epBHOe Bpems — 4u.

buonorus. ’Kusoii opranusm 6 kJjiacc

Paznen 1. Ctpoenne u cBoiicTBa »KUBBIX oprann3mMos (114)

Tema 1.1. OcHOBHBIE CBOHCTBA XKHUBBIX OpraHu3MoB (1)

MHoroo6pasue >KUBBIX OpraHu3MoB. OCHOBHBIE CBOMCTBA JKMBBIX OPIaHH3MOB: KJIETOYHOE CTPOEHHE, CXOTHBIM XMMHYECKUH COCTaB, OOMEH BEIIECTB M SHEPIUH, MUTAHUE,
JbIXaHNe, BBIICIEHUE, POCT U Pa3BUTHE, Pa3paKUMOCTb, ABHKEHHUE, PA3MHOKEHUE.

Tema 1.2. Xumudeckuii cOCTaB KIETOK (2/4 )

ConepxaHue XMMUYECKUX 3JIEMEHTOB B KieTke. Boaa, Ipyrue HeopraHu4ecKue BEIIEeCTBA, UX POJib B JKU3HEICSATENbHOCTH KIETOK. OpraHu4ecKue BEIECTBA: OENKHU, JKUPHL,
YTJI€BOJIbI, HYKJIEMHOBBIE KUCIOTHI, HX POJIb B KJIETKE.

JlaGopaTopHbIe ¥ IPaKTHIECKHE padOThI

OmnpeneneHne cOCTaBa CEMSH IIICHHUIIB.

Tema 1.3. CTpoeHue paCTUTENBHON U )KMBOTHOM KiteToK. KieTka — »xwuBas cuctema (2/4 1)

Krnerka — nsneMeHTapHas enuHMIA KUBOTO. besbsaepHble n spepHble kiaeTku. CTpoeHHe W (YHKIMH sApa, IUTOINIA3MBI M €€ OpPraHOMIOB. XPOMOCOMEI, UX 3HA4YCHHE.
Pa3nuuus B CTpoeHUM pacTUTEIbHON U dKUBOTHOM KIIETOK.

JlabGopaTopHbIe 1 IPaKTHIECKHE padOThI

CtpoeHue KIIETOK XKUBBIX OPraHU3MOB (Ha FOTOBBIX MUKPOIIpenaparax).

Tema 1.4. [lenenue kinetku (1 u)

ﬂeﬂeHue — gaoicHelwee ceolucmeo Kiemok. 3nauenue oenenus O pocma u pazeumust MHO2OKJIEmMO4YH020 Op2anHu3mMa. ﬂga muna oenenusl. ﬂeﬂeﬂue — OCHO8a PA3MHOINCEHUA
Op2aru3ImMoe. Ocnosnvle munwl 0enenus kiemok. Mumo3s. OcrosHvie smanst MUmo3sa. CyWHOCWlb Melo3a u e2o buoo2uYecKoe 3HadeHue.

JemoHcTpanus

Muxponpenapam « Mumo3».
Muxponpenapambul XxpoMoCoMHO20 HAOOPA YeN0BeKA, HCUBOMHBIX U PACHEHUL.

Tema 1.5. Tkanu pacTeHuid ¥ KUBOTHBIX (1 u)



[Monsitne «TKaHbY. KieTodHbIe AJIEMEHTHI M MEXKKJIETOYHOE BEIIECTBO. THIBI TKaHEW pacTeHWid, MX MHOrooOpas3ue, 3HA4eHHE, OCOOCHHOCTH CTPOCHHUS. THIbI TKaHEH
JKUBOTHBIX OPTaHU3MOB, X CTPOCHHUE U (PYHKIIHH.

JlabopaTopHble M NpaKTHYeCKUE PAGOTHI
TkaHU )KUBBIX OPTaHH3MOB.
Tema 1.6. Opransl U cucTeMbl OpraHoB (34)

ITonsitue «opram». OpraHbl IBETKOBOTO pacTeHHs. BHelllHee cTpoeHHMe M 3HadeHue KopHs. KopHeBble cuctembl. Bumon3menenus kopHeid. CTpoeHHe M 3HaueHHe moobera.
ITouka — 3avaTounslii mober. CTebenb Kak oceBoi oprad nobdera. [lepensmkenune Bemiects mo credmro. Jluer. CtpoeHue U ¢pyHkuu. [IpocThie U CloKHBIE JTUCThA. [[BETOK, ero
3HaYeHHE M CTPOeHHUE (OKOJOLBETHUK, THIYMHKH, mecTHKH). Couserus. Ilmoasl, X 3HadyeHue W pasHooOpaswe. CTpOEHHE CEMSH OJHOMOJBHOTO M JBYAOJBHOTO PACTCHHUHU.
Cucrtemsl opranoB. OCHOBHBIE CUCTEMBI OPTaHOB KUBOTHOTO OpPTraHM3Ma: MUIIEBapUTeNIbHAs, OTIOPHO-ABUTATENbHAS, HEPBHAS, SHAOKPUHHAS, PAa3MHOXKECHUSI.

JlabopaTopHble 1 MpaKkTHYeCKUE PAOOTHI

Pacnio3HaBaHue OpraHOB pacTEHUI U KUBOTHBIX.

Tema 1.7. PacTeHus 1 >KMBOTHBIE KaK 11€JI0CTHBIE OpraHu3Mel (1 )

B3aumocBs3b KIIETOK, TKaHEeW U OpraHoB B opraHnu3Max. JKuBble OpraHu3Mbl U OKpy»Karolias cpena.
IIpenmerHbIe pe3yJbTaThl 00yYeHH

VYvyamuecst 1OJDKHBI 3HATD:

— CYTh HOHSTHH U TEPMHUHOB: KIIETKA», «SIAPO», «MeMOpaHa», «000JI0UKa», «IUIACTHIA», «OPTaHOUA», «XPOMOCOMa», «TKAHBY», «OPTaH», «KOPEHb», «CTCOCNbY, «INCTY,
«IIOYKA», «IBETOK», «IUIOM», «CEMS», «CHCTEMa OPraHOBY, «IIHUILIEBApUTEIbHAS CHUCTEMAa», «KPOBEHOCHAS CHCTEMay, «JIbIXaTENIbHAsl CHCTEMay», «BBIICIUTEIBHAS CHCTEMay,
«OTIOPHO-/IBUTaTENIbHAS CHCTEMay, «HEPBHAsI CUCTEMAay, «IHAOKPHUHHAS CHCTEMa, «Pa3MHOXKCHHUCY;

— OCHOBHBIC OpraHOUbI KJIICTKHU, TKAHHU paCTeHI/Iﬁ 1 JXUBOTHBIX, OPpraHbl 1 CUCTEMbI OPI'aHOB paCTeHI/II‘/‘I H )KUBOTHBIX

— YTO JIC)KUT B OCHOBE CTPOCHU BCEX KUBBIX OPraHU3MOB;

— CTpoeHHe yacTeil mobera, OCHOBHBIX OPTaHOB CHCTEM OPTaHOB KHMBOTHBIX, yKa3bIBaTh X 3HAUCHHE.

VYuyammuecs JOMKHBI yMETh:

— pacrio3HaBaTh M TOKa3bIBaTh Ha TAaOIWIAX OCHOBHBIE OPraHOWABI KJIETKH, PACTUTENbHBbIE M JKUBOTHBIE TKAaHM, OCHOBHBIE OpraHbl M CHCTEMBI OPraHOB PAacTeHHH H
KUBOTHBIX;

— HUCCIEJ0BaTh CTPOCHUE OCHOBHBIX OPraHOB PACTEHUS,;

— YCTaHABJIMBATh OCHOBHBIE YEPThl PA3IMUMsl B CTPOCHUU PACTUTEIBHOM U JKUBOTHOM KIIETOK;

— YCTaHaABIMBATh B3aUMOCBSI3b MEX/y CTPOCHHEM Iobera 1 ero (pyHKuusimu;

— HUCCIEI0BaTh CTPOCHUE YacTel obera Ha HaTypalbHBIX 00BEKTaxX, ONpeNeNATh UX Ha TaOluIax;

— 00OCHOBBIBAaTh BYKHOCTh B3aHMOCBSI3U BCEX OPTaHOB U CHCTEM OPTaHOB JUIs 00ecleueHHs IIeIOCTHOCTH OpraHu3Ma.

MeTal’lpe}IMeTHlﬂe pe3yJabTaThbl oﬁyqemm
Yuyammuecs OKHBI YMCTh:

— pa60TaTB C JOIIOJHHUTCIIbHBIMH HCTOYHHKaAMHU I/IH(l)OpMaI_II/II/I;
— JAaBaTb ONIPCACIICHUA,



— paboTaTh ¢ OMOJIOTHYECKUMU OObEKTaMHU.

Paznen 2. ’KusnenesstreqabHOCTH oprann3mMoB (184)

Tewma 2.1. [Tutanue u numeBaperue (24)

CyIIHOCTh TOHATHS «mUTaHue». OCOOCHHOCTH TMUTAHUS PACTUTEILHOrO opranusMa. [louBeHHoe muTaHue. BosmymHoe mutanue ((portocuHTe3). OCOOCHHOCTH MHTAHUS
JKUBOTHBIX. TpaBOsITHBIC >KUBOTHBIC, XHUINHUKH, TPYMOEAbl; CUMOWOHTHI, mapasuThl. IluineBapeHne W ero 3HadeHue. OCOOCHHOCTH CTPOCHHUS MHUIIEBAPUTEIBHBIX CHCTEM
JKUBOTHBIX. [THIieBapuTebHBIEC (PePMEHTHI M X 3HAYCHHE.

HemMoncTpanus

JlelicTBHE XKeIyZo4HOro coKa Ha OeloK. JleiicTBue croHbI Ha Kpaxmail. OIBITHL, JOKa3bIBAIOIINE 00pa3oBaHUe KpaxMalia Ha CBETY, OTJIOIIEHHE YIJIEKUCIIOTO Ta3a JIUCThSIMH,
POJIb CBETA U BOJBI B )KU3HU PACTECHUH.

Tema 2.2. [Ipixanue (29)

3HaueHue JpIXxaHus. Poib Kucmopo/ia B poliecce paclieIIeHUs OPTaHUYECKHUX BEIIECTB M OCBOOOKACHHUS dHEpTruid. JpixaHue pacteHuil. Posib ycThUIL 1 UeUeBHYEK B JABIXaHUU
pactenuil. [Ipixanue >kuBOTHBIX. OpraHbl JbIXaHUS KUBOTHBIX OPraHU3MOB.

HemoncTpanus
OMBITH, MINTIOCTPUPYIOLIHE IBIXaHHE POPACTAIOIINX CEMSH; AbIXaHHe KOPHEH; 0OHapyKeHHe YIIIEKHCIIOT0 ra3a B BEIABIXaeMOM BO3yXe.
Tema 2.3. [lepeaBmxeHne BEIIECTB B OpraHusme (249)

IepeHoc BeliecTB B OpraHu3Me, ero 3HaueHue. [lepenBrkeHue BelecTB B pacTeHHH. OCOOCHHOCTH CTPOEHHs OPraHOB PAcTeHHWil, 00ECIeYMBAIOUIMX HPOIECC MepeHoca

BeriecTB. OCOOCHHOCTH TEpPEeHOCa BEIECTB B OpPTaHM3Max >KMBOTHBIX. KpoBeHocHas cuctema, e€ crpoenue u ¢yHkimu. 'emonmmpa. KpoBs 1 e€ cocTaBHBIEC YacTH (IL1azMa,
KJICTKH KPOBH).

HemoncTpanus

OHBIT, I/IJ'IJ'IIOCTpI/IpYIOH_II/Iﬁ MyTU NEPCABUIKCHUS OPraHUYCCKUX BEHICCTB I10 cTeOJII0 PpacTCHUA. MHKponpenapaTLI «CTpOCHI/Ie KJICTOK KPOBH JIATYIIKW» W ((CTpOéHI/IC KJICTOK
KpPOBH YCJIOBCKa».

JlaGopaTopHble U IpaKTHYecKUe PadoThI
[lepeaBmxeHne BOABI 1 MUHEPAIFHBIX BEIIECTB MO CTEOIIIO.
Tema 2.4. Brinenenune. OOMeH BelecTB U S3HEpruu (2 1)

Ponp BbIIENEHUs B INpoLEcCe XKU3HEACATEIBHOCTU OpraHu3MoB. IIponyKTsl BbIAENEHHUS y pacTeHUl UM >KMBOTHBIX. BplneneHue y pacreHuil. BeineneHue y >KHBOTHBIX.
OCHOBHBI€E BBIICTUTEIbHbBIE CHCTEMBI Y )KUBOTHBIX. OOMEH BEILECTB U SHEPIHU.

Tema 2.5. OnopHslii cucteMsl (1)



3HauYeHHE OMOPHBIX CHCTEM B JKU3HU OpraHu3mMoB. OTIOpHBIE CHCTEMBI pacTeHUN. OTOPHBIE CUCTEMBI dKUBOTHBIX.

Hemoncrtparus

CkeneTsl MaeKonuTaOMuX. Pactinibl kocteli. PakoBuHEBI MoJuTI0CKOB. KOJIeKImu HacCeKOMBIX.

JlaGopaTopHble ¥ MPaKTHYECKUE PabOTHI

Pa3Ho0Opa3ue OMOPHBIX CUCTEM JKUBOTHBIX.

Tema 2.6. [IBmxenue (24)

JIBr>KeHHE KaK BaKHEHTIIass 0COOCHHOCTh )KUBOTHBIX OPraHU3MOB. 3HAUEHHUE JIBUTATEIILHOW aKTUBHOCTH. MeXaHN3MBbI, 00eCTICUNBAIOIINE ABIKEHUE KUBBIX OPTaHU3MOB.
JlaGopaTtopHble 1 MpaKTHYECKUE PabOThI

JBmwkenne nHpy30puu Ty(QeapK.
IlepeMernenne D0KAEBOrO YEPBS.

Tema 2.7. Peryssiuus mpoueccoB )XU3HEAEATENLHOCTH (2 9)

KuznenesarenbHOCTh opraHu3Ma U €€ CBs3b C OKpyXkarolled cpemoi. Peryssuus mpoueccoB XKHU3HENeATeNbHOCTH OpraHu3MoB. Paszapaxumocts. HepBHast cucrema,
ocoOeHHOCTH cTpoeHUs. Peduiekc, MHCTHHKT.

Tema 2.8. Pazmuoxenue (2 1)

Bbuonornyeckoe 3HaueHHe pasMHOKEHHUS. Bunbl pasMHOkeHUs. becronoe pasMHOXKEHUE KUBOTHBIX (AETICHHE MPOCTEHINNX, TOYKOBaHUE THAPHI). becronoe pasMHOXeHHE
pactenuii. [TonoBoe pa3mMHOkeHHE OpraHu3MoB. OCOOCHHOCTH IOJIOBOTO Pa3MHOXKEHHUS >KUBOTHBIX. OpraHsl pazMHoxkeHUs. [lojoBeie kietku. OmnogorBopenue. I[lomoBoe
pasMHokeHue pacteHui. OnbuieHne. [[BoitHoe ortooTBopeHre. O0pa3oBaHUe MII0J0B U CEMSIH.

JemMoncTpanus

Cnoco0bl pa3MHOXKEHUS pacTeHuil. Pa3HooOpasue u CTpoeHUE COLBETH.

JlaGopaTopHble U NpaKTHYecKUue padoThl

BereratuBHOE pa3MHOXEHHE KOMHATHBIX PACTEHUI.

Tema 2.9. PocT u pazutue (2 4)

Poct u paszsutne pacrenuil. UnauBuayansHoe pa3Butue. PacnipocTtpanenue miofoB U ceMsiH. COCTOSTHHE MOKOsI, €r0 3HaYeHUe B JKU3HU PACTEHHUU. Y CIJIOBHS MPOpACTAHUS

cemsiH. [lutanme u pocT HpopocTKoB. OCOOESHHOCTH pPa3BUTHSA XMBOTHBIX OpraHM3MOB. PasBuTme 3apoppimia (Ha mpuMepe JNaHIEeTHHKA). [locToMOpHOHANBHOE pa3BHTHE
JKUBOTHBIX. [IpsiMoe U HenmpsiMoe pa3BUTHE.



Hemonctparus

Crioco0blI pactipocTpaHeHHs TUIOI0B U ceMsiH. [Ipopacranue cemsiH.
JlabopaTopHble M NpaKTHYeCKUE PAGOTHI

[Ipsimoe 1 HempsiIMoe pa3BUTHE HACEKOMBIX (Ha KOJJIEKIIMOHHOM MaTepHae).
Tema 2.10. Opranusm kak eguHoe 1enoe (1 1)

BzaumocBs3b KJIICTOK, TKaHell u OpraHOB B OpraHU3ME. PerJ'ISITOpHaSI ACATCIIbHOCTD HepBHOfI u FYMOpaHBHOfI CUCTCM. OpFaHI/ISM (bYHKLII/IOHI/IpyeT KaK COMHOC ILCJIOC.
OpFaHI/BM — Ouotoruyeckas CHCTeMa.

IIpenmMeTHbIe pe3yabTATHI 00yYeHHS

VYyanuecst 10JKHBI 3HATD:

— CyTb MOHATUN U TEPMUHOB: «ITOYBEHHOE MMUTAHHUEY», «BO3AYIIHOE TTUTAHUEY, «XJIOPOIUIACT, «(DOTOCHHTE3, CIIUTAHUEY, «IABIXAHUEY, KTPAHCIIOPT BEUIECTBY, «BBIICICHUEY,
«cTonan», «0OMEH BEIIECTBY», «XOJOJHOKPOBHBEIC KHBOTHBICY», «TETUIOKPOBHBIC JKUBOTHBIE», «OIMOPHAS CHUCTEMay, CKEIET», «IBMKCHHUE», «Pa3IpPaKUMOCThY, «HEpBHAS
CUCTEMa», «IHJOKPUHHAS CHCTeMay, «PedICKC», «Pa3MHOKEHHE», KII0J0BOE Pa3MHOKEHHE», «OECIOIoe Pa3MHOXKCHHUEY», (IIOYKOBAHUEY, «repMadpOIUT», «OIIOA0TBOPEHHUEY,
«OTIBIJICHHUE», «POCT», «PA3BUTHEY, KIIPSIMOE PA3BUTHEY, KHETPAMOE Pa3BUTHEY,

— OpraHbl ¥ CUCTEMBI, COCTABJISIOIINAE OPTaHU3MBbI PACTCHHS U KHUBOTHOTO.

VYyamuecst JOKHbBI YMETh:

— ONpeAeNATh U OKa3bIBaTh HAa TAaOJIKMIIE OPTaHbl U CUCTEMBI, COCTABIISAIONINE OPTraHU3MbI PACTCHUH W YKUBOTHBIX;

— 00BACHATH CYIHOCTH OCHOBHBIX MPOIIECCOB KU3HEACITEIBHOCTH OPTaHU3MOB;

— 000CHOBBIBaTh B3aMMOCBSI3b TPOIIECCOB KU3HEACATEIHHOCTH MEXIY COOOH;

— CpaBHHBATH MPOIIECCHI JKU3HEACATCIBHOCTH PA3IMYHBIX OPraHI3MOB,;

— Ha0moaaTh 32 OMOJIOTHYECKUMH MTPOIIECCaMu, ONTUCHIBATh UX, JeJIaTh BHIBOJIBI,

— HCCIIEJIOBATh CTPOCHHUE OT/ICIBHBIX OPIaHOB OPTraHU3MOB;

— (pukcupoBath cBOM HAOJIIOICHUS B BUJIE PUCYHKOB, CXEM, TaOJIHII;

— co0mro1aTh paBuIIa MOBEICHHS B KaOWHETe OMOJIOTHH.

MeranpeaMeTHble pe3yJbTaThbl 00yUeHHUs

VYuamuecs J0KHBI YMETh:

— OPraHM30BBIBATH CBOIO YUEOHYIO JICSATELHOCTH;

— IJTAHUPOBATh CBOIO AEATENBHOCTD I10] PYKOBOJICTBOM YUHUTEIN (poauTeneil);

— COCTAaBJIATH IUIAH PabOTHI;

— y4acTBOBaTh B IPYNIOBOH paboTe (Manas rpymma, Kjacc);

— OCYHICCTBJIATH MIOUCK }IOHOJ’IHI/ITCJ’ILHOﬁ I/IH(I)OpMaL[I/II/I Ha 6yMa)KHI)IX 1 BJICKTPOHHBIX HOCUTCIIAX,
— paboratk ¢ TekcToM naparpada 1 ero KOMIIOHEHTaMHu;

— COCTaBILATH IUIAH OTBETA,;

— COCTaBJIATH BOIIPOCHI K TCKCTY, p336I/IBaTI) €TI0 Ha OTACIBHBIC CMBICIIOBBIC YaCTHU, ACJIaTh I10A3aroJIOBKU,
— y3HaBaTh U3ydaeMble OOBEKTHI Ha TAOIHIIAX;

— OIICHUBATH CBOH OTBET, CBOIO paboTy, a Takke paboTy OHOKIACCHUKOB.



Paznen 3. Opranusm u cpena (24)

Tema 3.1. Cpena oburtanus. ®akropsl cpenbl (14)

Bnustane pakTopoB HEXHUBOH MPUPOABI (TEMIEpaTypHhl, BIAKHOCTH, CBETA) Ha )KUBbIE OPraHU3MbL. B3aNMOCBSI3HM KHUBBIX OPraHU3MOB.
JemoHcTpanus

Konnexuuu, WmoCTpUpYIOLINE SKOJIOTHYECKUE B3aUMOCBSI3U KUBBIX OPraHU3MOB.

Tema 3.2. [Ipupoxnsie coobmecta (19)

[Ipuponnoe coobmectBo. Dxocuctema. CTPYKTypa U CBSA3U B IPUPOAHOE cooldIecTBe. Llenu muranws.

HemoncTtparus

Monenu S5KOTOTUIECKUX CUCTEM, KOJIJICKITHH, WILTFOCTPUPYIOIINE TIUIIEBbIC IIETTH U CETH.

IIpenmeTHbIe pe3yJbTaThl 00yYeHHS

Vyamuecs JOKHBI 3HATH:

— CYTh NOHITUH M TEPMUHOB «Cpela OOMTaHUD», «(PaKTOPBI CPeHbl», «(PaKTOPbl HEXHUBOH MPHPOIB, «(aKTOPHI )KUBOW MPHUPOMABD», IIHIICBEIC LEII», «IIHIIEBEIC CETH,
«TIPUPOJTHOE COOOIIECTBOY, «IKOCHCTEMAY;

— Kak TOT WJIH HHOH (PaKTOp CPEAbl MOXKET BIHATH HA KUBBIC OPTaHU3MEI;

— XapakTep B3aUMOCBSI3eH MEKAy KUBBIMH OPTaHU3MaMH B IIPUPOTHOM COOOIIIECTBE;

— CTPYKTYpY IPHPOTHOTO COOOIIECTRA.

MeTanp €IMETHDbIC PE3YIbTATbI Oﬁy‘le]{l/lﬂ

Vyamuecst OIKHBI YMETb:

— OpraHU30BBIBATH CBOIO YUCOHYIO ACATCIBHOCTD;

— IUIAaHUPOBATH CBOIO ACATEIFHOCTD O PYKOBOACTBOM YUUTENS (POAUTEIICH);

— COCTAaBIIATh IUIAH PabOTHL;

— Y4acTBOBaTh B IPYIIIOBON paboTe (Maas rpyria, Kiacc);

— OCYIIECTBIIATH ITOKCK JOTIOJIHUTEIBHON HH(DOpMAU HAa OyMa)kKHBIX U 3JICKTPOHHBIX HOCHTEISX;
— paboTaTh ¢ TeKCTOM Taparpada u ero KOMIIOHEHTAMU;

— COCTaBJIATh IJIaH OTBETA;

— COCTaBIISITh BOMPOCHI K TEKCTY, Pa30MBATh €ro Ha OTJEIbHBIC CMBICIIOBBIC YaCTH, JICJIaTh MO13ar0JI0BKH;
— y3HaBaTh U3y4aeMbie OOBEKTHI Ha TAOIHUIIAX;

— OIICHUBAThH CBOW OTBET, CBOIO paboTYy, a Takxke paboTy OJJHOKIACCHUKOB.

JIMYHOCTHBIE pe3yJbTaThbl Oﬁy‘leHI/Iﬂ

— q)OpMPIpOBaHI/Ie OTBCTCTBCHHOI'O OTHOIICHU K O6y‘I€HI/I}O;
— (I)OpMI/IPOBaHI/Ie MMO3HAaBAaTCIIbHBIX HHTEPECOB U MOTHUBOB, HAITPABJICHHBIX HA U3YUCHHUC IIPOTrPpaAMM;



— pa3BUTHE HABBIKOB OOyUCHUS;

— (opmupoBaHue cONMATBLHBIX HOPM M HABBIKOB TIOBEJICHHS B KJIacce, IIIKOJIe, JIoMa U JIp.;

— (opmupoBanue u 1OOpOKENATENBHBIC OTHOIICHUS K MHCHHUIO IPYTOT'0 YeJIOBEKa,

— (opMupoBaHUEe KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHWH W COTPYAHHYECTBE CO CBEPCTHUKAMH, YYWTEISAMH, TIOCTOPOHHUMH JIOABMH B TIpollecce y4eOHOM,
00IIeCTBEHHOU U IPYTO#l eI TENLHOCTH;

— OCO3HaHHE IIEHHOCTH 3I0POBOTO U 0€30MacHOT0 00pa3a )KH3HH;

— OCO3HAHME 3HAYEHUS CEMBH B )KM3HH Y€JIOBEKa;

— YB@XXUTEJIBHOE OTHOIIEHUE K CTAPLINM U MIIAJIIIUM TOBAPHULIAM.

Pe3epBHOe Bpems — 4u.

«buoJsiorus. MHOrooopasue ;KMBbIX OPraHu3MoB. 7 Kjiaacc» (68 4, 2 4 B HeeJ110)
Beenenne (3 4)

Mup KUBBIX OpPraHU3MOB. YPOBHH OpPraHM3allUM M CBOWCTBA JKUBOTr0. JKocHCTeMBl. brocdepa — rimobanpHas SKoIorHuecKas CHCTEMa; TPAHHUIBI M KOMIIOHEHTHI OHoc(hephl.
[TprarHBI MHOTOOOPA3HsI )KUBBIX OPTaHM3MOB. DBOMIONMOHHAs Teopus Y. JlapBuHa 0 MpHCIOCcOOIEHHOCTH K Pa3HOOOpa3HBIM YCIOBUAM cpenbl oOuTanus. EcrecTBenHas cucrema
KJIaCCU(HUKALNH KaK OTPAKEHHUE MIPOIIECCa IBOTIONUHN OPTaHIU3MOB.

Pa3nea 1. Haperso IIpokapuors! (3 1)
Tema 1.1. MHOTOOOpa3ue, 0OCOOCHHOCTH CTPOCHHUS U MPOUCXOXKICHHUE MMPOKAPUOTUIECKUX OPraHu3MoB (3 1)

[poucxoxnenne u dBomroNMs OakTepuii. OOIIIe CBONCTBA IPOKAPHOTHIESCKAX OpraHm3MOB. MHorooOpasue gopm Oakrepuit. OCOOEHHOCTH CTPOCHHS OAKTEPUATEHON KIICTKH.
[ousitne o Tumax odMeHa y mpokaproT. OcCOOSHHOCTH OpPraHM3alldl U KU3HENSSATENIbHOCTH IPOKAPHOT; PaCHpPOCTPaHEHHOCTh U POJb B OHOICHO3aX. JKOJOTHYECKas POJb U
MEAMIIMHCKOE 3HaYeHHE (Ha IpUMepe TpecTaBuTeNnel noamnapcTsa Hactosmue 6akTepun).

Hemonctparus

CrpoeHue KIETOK pa3IUyHbIX IPOKapHOT.
JlaGopaTopHble U paKTHYecKUe PadoThI

3apHucoBKa CXEMbI CTPOCHHUS IPOKAPUOTUUECKON KIIETKH.

IIpeameTHbIe pe3yabTaThl 00y4eHUs!

VYyamuecst 10JKHBI 3HATD:

— CTpPOEHHE M OCHOBHBIE IIPOIIECCHI KU3HEACATEIFHOCTH OaKTepHii;
— pa3HooOpa3ue U pacrpocTpaHeHne OaKTepuii U TpHOOB;

— ponb OakTepuid ¥ TpUOOB B IPUPOJIC U )KU3HH YEJIOBEKA;

— METObI NPOPUITAKTUKY HH(EKITHOHHBIX 3a00ICBaHHUH.
Vyamuecs JOKHBI YMETh:

— J1aBaTh OOIIYI0 XapaKTEePUCTUKY OaKTepHsIM;

— XapakTepu30BaTh POPMBI OaKTEPHATBHBIX KIIETOK;

— OTNIMYaTh OaKTEpUH OT JPYTUX )KUBBIX OPraHU3MOB;



— 00BSACHATH POJIb OaKTEpUil ¥ TPUOOB B IPUPOJIC U )KU3HU YETIOBEKA.

MertanpeaMeTHbIe pe3yJIbTAThI 00yYeHHs

VYuarnuecs J0JKHBI YMETb:

— paboTaTh ¢ y4eOHHKOM, pabodeii TETPaJbI0 U TUJAKTHYECKUMHI MaTeprUalaMy, COCTABIISATh KOHCIIEKT maparpada yueOHHUKa JI0 W/WIK TI0CIIe U3yUeHHs MaTepraia Ha YpOKe;
— pa3pabaThiBaTh [UIAH-KOHCIIEKT TEMbI, UCIIOJIB3YsI Pa3Hble HICTOYHUKHU HH(OpMaIHy;

— rOTOBUTH YCTHBIC COOOIICHUS U MUCbMEHHbBIE pedepaThl Ha OCHOBE 0000IIeH!s MHPOpMAaIIU y4eOHUKA U JOTTOTHUTEIHHBIX HCTOYHUKOB;

— TOJB30BaThCS TIOMCKOBBIMU cucTeMaMu MHTepHeTa.

Pa3nen 2. HaperBo I'pudb (4 1)

Tema 2.1. O6mast xapakrepucTuka rpuoos (3 1)

[Ipoucxoxnenne u 3Boronus rpudboB. Ocobennocmu cmpoenus kiemox zpubos. OcHo8Hble Yepmbl Op2aHU3AUUY MHOSOKAEMOYHBIX epubos. Omoensi: Xumpuouomuxomad,
3ueomuxoma, Acxomuxoma, bBasuouomuxoma, Omuxoma, zpynna Hecosepuiernnuie epubvl. OCOOCHHOCTH KU3HEACATCIPHOCTH U pacpocTpanenue. Poas rpuboB B OHOIICHO3aX U
XO3SIMCTBEHHOM JIEATEILHOCTH YEJIOBEKA.

JemoHcTpanus

CXeMBbI CTpOSHHSI IPEACTABUTEINEH Pa3TUIHBIX CHCTEMATHUSCKIX TPYII TPHOOB, pa3IMIHBIC TPEICTABUTENH apcTBa ['pHOBI, CTPOSHHUE TUIOIOBOTO TEla MUIAIIOYHOTO TpHba.

JlaGopaTopHble U paKTHYecKUe padoThl

x
CTpoeHne IIeCHeBOTo rpubda MyKopa . .
PacrnioznaBanue cheTOOHBIX U SITOBUTHIX TPUOOB .

Tema 2.2. JInmaiinuku (1 4)

[Tonsitne o cumbOuo3e. O0Ias XapaKTePUCTHUKA JTMIIAHHUKOB. THITBI CIIOEBUII JIMIIAWHUKOB; OCOOCHHOCTH JKHU3HECITSILHOCTH, PACIIPOCTPAHEHHOCTh M DKOJIOTHYECKAs POITh
JIMIIIAMHHUKOB.

HemMoncTpanus
CxeMbl CTPOEHUS JIMIIAWHUKOB, Pa3IMYHbIE IPEACTABUTEIH JTUILIAHHUKOB.
IIpenmeTHbIe pe3yJibTATHI 00yYeHHSA

VYuaiuecs J0JKHBI 3HATh:

— OCHOBHBIE MTOHSATHUS, OTHOCSIINECS K CTPOSHHIO MPO- H DYKAPHOTUIECKOI KIETOK;
— CTpOCHHE 1 OCHOBBI KH3HEICATEILHOCTH KIETOK Iproa;

— 0COOCHHOCTH OpPTaHU3AIIUH MUISAIIOYHOTO Tproa;

— Mepbl TPOQPIIAKTHKU TPHOKOBBIX 3a00JICBaHUIA.

VYuarmyecs J0JKHBI YMETb:

— JaBaTh OOIIYIO XapaKTePUCTHKY OaKTepuil U TrpruOoB;

— OOBSICHATH CTPOCHUE TPHOOB U JTUIIAHHUKOB;

— TPUBOJUTH IIPUMEPHI PACIIPOCTPAHEHHOCTH TPUOOB H JINIIAHHUKOB;



— XapaKTepHU30BaTh POJIb TPHUOOB M JIMINAHHUKOB B OMOIICHO32X;

— ONpeACIATh HeCheIOOHBIC IIISTIOYHBIE TPUOBL;

— 00BSACHATH POJIH OaKTEpUil ¥ TPUOOB B IPUPOJIC U )KU3HU YETIOBEKA.

MeTanpeaMeTHble pe3yabTaThbl 00y4eHHsI

VYdaruecs JODKHBI YMETh!

— paboTath ¢ y4eOHUKOM, pabodel TeTPaablo U TUIAKTHYCCKIMU MaTepHaIaMu;

— COCTaBIIATH KOHCIEKT maparpada yaeOHUKa 10 W/UITH MoCie U3y9IeHUs MaTepraia Ha YPOKe;

— TOJB30BAThCS OMOJOTUIECKUMHE CIOBAPSIMHE U CIIPABOYHUKAMHU IS TIOMCKA ONIPECTICHUH OMOIOTHIECKUX TEPMUHOB;
— pa3pabaTbIBaTh IIAH-KOHCIIEKT TEMBI, HCIIOIB3Ys pa3HbIe HCTOYHUKU HH(POPMAIIHIH;

— TOTOBUTH COOOIIECHHS Ha OCHOBE 0000IICHNUS HH(pOPMAIIH yICOHUKA U TOTTOTHUTEIFHBIX HCTOYHHKOB;
— TOJIB30BAThCS TIOMCKOBBIMU cucTeMaMu MHTepHeTa.

Paznen 3. HapcrBo Pacrenns (16 4)

Tema 3.1. O6mast xapakTepucTHKa pacTeHuit (2 1)

PacturenbHblIit OpraHnu3M KaK [CJIOCTHasd CUCTEMA. KJ'IGTKI/I, TKaHHU, OpraHbl U CHCTCMbI OPraHOB paCTeHI/II\/'I. Per YIAOUA KU3HCACATCIIBHOCTU paCTeHI/II\/'I; (bHTOI‘OpMOHI)I.
OcobeHHOCTH KU3HCACATCIIbHOCTHU paCTeHHﬁ. ®dorocuntes. [InrmenTel. CucTeMaTHKa paCTeHHfI; HHU3MIKWE U BBICHINEC PACTCHUA.

JemMoHcTpanus

PI/IC}’HKI/I yqe6H1/H<a, IIOKa3bIBAOIINEC 0COOCHHOCTH CTPOCHUA W KUSHCACATCIBHOCTU PA3JIMYHBIX HpeZ[CTaBPITCJ'IefI mapCTBa paCTeHI/Iﬁ. CXCMLI, OTpaXXaromye OCHOBHBIC
HaIpaBJICHUS 3BOJIIOLINU paCTUTCIIbHBIX OPTaHU3MOB.

Tema 3.2. Huzmue pactenus (2 4)

Bopmopociu kxak apeBHeiinas rpymma pacteHuid. OOmias xapakTepucTtuka Bojpopocneil. OcobeHHOCTH cTpoeHus Tena. ORHOKIETOYHBIC M MHOTOKJIETOYHBIE BOJOPOCIH.
MHuoroo6pa3sue Bojopocieii: oTaensl 3enéHsie Boaopociu, bypeie Bogopociu u KpacHbeie Bogopociu. PacnipocTpaneHne B BOJHBIX U HA3€MHBIX OHMOIIEHO3aX, SKOJIOTHYECKAs POITh
Bojopocinell. [IpakTHueckoe 3Ha4eHUE.

HemoncTpanus

CxeMbl CTpOEHHsI BOJIOPOCIIEH pa3IuuHbIX OTAEIIOB.

JlabopaTopHble M MpaKTHYeCKHE PAdOTHI

M3yueHue BHENIHETO CTPOCHUS Boz[opocneﬁ*.

Tema 3.3. Bricme ciopoBbie pacTeHust (4 9)

[Iponcxoxnenue u odmas XxapaKTepUCTHKA BBICIIMX pacTeHni. OcOOEHHOCTH OpraHM3aluy U WHIUBUIYAIFHOTO Pa3BUTHS BHICIINX pacTeHHd. CriopoBble pacteHus. O0mias

XapaKTCPUCTUKA, TIPOUCXOKACHUC. OTL[CJ'I MOXOBI/IL[HI)IG; 0COOEHHOCTH OopraHu3aly, XU3HCHHOTO LHUKIIA. PaCHpOCTpaHCHI/IC n pojib B 6I/IOIICH033X. OTL[CJ'I HJ'IHYHOBI/IL[HBIC;
0COOEHHOCTH OopraHu3alyy, »XHW3HCHHOI'O IHKIIA. PaCHpOCTpaHCHI/IC n pojib B 6I/IOIIGHO3aX. OTZ[CJ'I XBOIIICBI/I,HHBIC; 0COOEHHOCTH OopraHu3aliv, >»XHW3HCHHOTO IHUKIIA.



Pacripoctpanenne u ponb B OuonieHozax. Otaen [lamoporHukoBumHbie. [IporcxoxkaeHue U 0COOCHHOCTH OpPraHHM3AIMW TANOPOTHUKOB. JKHW3HEHHBIM IMKJI TAlOPOTHHUKOB.
Pacnpoctpanenue u pois B O1OLIEHO3aX.

Hemonctparus

CxeMbl CTPOCHHUA U XU3HCHHBIX IHUKJIOB MXOB, XBOH.[Cﬁ 1 IUIaYyHOB, pa3/IMYHBIC IMPEACTABUTEIN MXOB, IIJIAYHOB U XBOHleﬁ, CXEMbI CTPOCHUA MAIOPOTHHKA, APEBHHC
MAarmoOpOTHUKOBHUIHBIC, CXEMA LUKJIA Pa3BUTHSA MMAIIOPOTHUKA, PA3JIUMYHBIC TPECACTABUTEIIN MMAIIOPOTHUKOBHUIHBIX.

JlaGopaTopHble U NpaKTHYecKUue padoThl

*
I/IBY‘IGHI/IC BHCIIHCTO CTPOCHUA MXaA . N
I/I3y‘IeHI/Ie BHCHIHETO CTPOCHUS ITAIIOPOTHHKA .

Tema 3.4. Boicie cemennbie pacteHust. Otaen ['onocemenHbie pacTeHus (2 4)

IpoucxoxaeHne ¥ OCOOCHHOCTH OpPraHM3alMM TOJIOCEMEHHBIX pPACTEHHWil; CTpPOCHHE Tella, JKM3HEHHbIe ()OPMBbI TOJOCEMEHHBIX. MHOroodpasue, pacnpocTpaHEHHOCTb
TOJIOCEMEHHBIX, UX POJIb B OMOLIEHO3aX U MTPaKTHYECKOEe 3HAUCHHE.

HemoncTpanus

CxeMBblI CTPOEHUS TOJIOCEMEHHBIX, ITUKJ Pa3BUTHsI COCHBI, Pa3JInYHbIE NIPEICTABUTEIN FOJI0CEMEHHBIX.

JlaGopaTopHble U IpaKTHYecKUe PadoThI

*

Wzyuenne cTpoeHHs 1 MHOTOOOpa3usl TOJTOCEMEHHBIX PACTCHHH .

Tema 3.5. Boicime cemennsie pactenust. Otnen [Hokperrocemennsie (LIBeTkoBbIe) pacTerus (6 9)

[Tpoucxoxxaenne 1 0COOCHHOCTH OPraHNU3aIK OKPHITOCEMEHHBIX PACTEHHIL; CTPOECHHE Tela, XKIU3HEHHBIE (POpMBI HOKpBITOCeMEHHBIX. Kitaccsr OgHon0mbHEIE U By IOTBHEIE.
OCHOBHBIE ceMeCTBa MOKPHITOCEMEHHBIX pacTeHHU (2 ceMelicTBa OJHOJOIBHBIX W 3 ceMeicTBa ABYAOIBHBIX pacTeHHi). MHOTOOOpasue, pacpOoCTpaHEHHOCTD IBETKOBBIX, UX
POJIb B OMOLIEHO3aX, B KM3HU YEIOBEKA U €T0 XO3SMHCTBEHHOU ACATCIHHOCTH.

HemMoncTpanus

Cxema CTPOCHHA NBCETKOBOI'O PpaCTCHHA; CTPOCHHA IBCTKA, HUKI Pa3sBUTHUA HIBCTKOBBIX paCTCHI/II\/'I (HBOﬁHOC OHJ'IO,E[OTBOpCHI/Ie), OpCACTAaBUTCIN Pa3JIAYHBIX CEeMENCTB
IMOKPBITOCEMCHHBIX paCTCHHfI.

JlabopaTopHble M NpaKTHYeCKUE PAdOTHI

*
N3ydeHue cTpoeHus: IOKPBITOCEMEHHBIX PACTEHUH . .
PacnioznaBanue Hanbosee pacipocTpaHEHHBIX PACTCHUI CBOCH MECTHOCTH, OTIPEENICHNE UX CUCTEMAaTHIEeCKOTO TIOJIOKEHHUS .

IIpeameTHbIe pe3yabTaThl 00y4eHHUSs

VYuyaruecs 10JKHbI 3HATh:



— OCHOBHBIE METO/Ibl H3YUCHUS PACTCHHIA;

— OCHOBHBIC TPYIIBI PACTeHHH (BOJOPOCIH, MXH, XBOIIH, IUIAYHBI, MAlOPOTHHKH, TOJOCEMEHHbIC, LBETKOBBIC), MX CTPOCHHE, OCOOCHHOCTH >KU3HEICATECIBHOCTH W
MHOT000pasue;

— OCOOEHHOCTH CTPOCHUSI U KHU3HE IS TEIbHOCTH JINIIAHHHKOB;

— ponb pacTeHui B Onocdepe u )KU3HHU YETIOBEKa,

— MPOUCXOXK/ICHHUE PACTCHUI M OCHOBHBIC 3TAIlbl Pa3BUTHS PACTUTEIHLHOTO MHPA.

Ydaruecs JODKHBI YMETh!

— JaBaTh OOIIYIO XapaKTEPUCTHKY PACTUTEIHHOTO [APCTBA;

— OOBSCHATH POJIb pacTeHull B OHOchepe;

— JaBaTh XapaKTEPHUCTHKY, OCHOBHEIM TPYIIIaM paCTeHUi (BOZOPOCISIM, MXaM, XBOIIaM, TUIayHaM, MaOPOTHUKAM, TOJIOCEMEHHBIM, IIBETKOBBIM);

— OOBSCHATH MPOUCXOKACHUE PACTCHUI U OCHOBHBIC ATAITBI PA3BUTHS PACTHTEIEHOTO MUPA;

— XapaKTepHU30BaTh PaCIPOCTPAHEHIE PACTCHUH B PA3IHMYHBIX KIMMATHICCKUX 30HAX 3EMIIH;

— OOBSICHATH IPUYMHBI PA3IMYUI B COCTaBE (PUTOLICHO30B PA3IMYHBIX KJIMMATHYECKUX TTOSICOB.

MertanpeaMeTHbIe pe3yJbTaThl 00yYeHHUs

Vyamuecs JODKHBI yMETh:

— BBINOJHATH JJa0opaTopHBIE PadOTHI IO PYKOBOJICTBOM YUHUTEIS;

— CpaBHMBATh IIPECTABUTENEH pa3HbIX I'PYII PACTEHUI, AeTaTh BHIBOJbI HA OCHOBE CPABHEHMUS;

— OILIEHUBATh C ACTETUYECKON TOUKHU 3pCHHUA Hpe,Z[CTaBI/ITeHCﬁ PaCTUTCIBHOI'O MHpPA,
— HaxXOJUTb I/IHq)OpMaI_II/I}O O pacCTCHUAX B Hay‘-IHO-HOHy.]'IS[pHOI\/'I JIUTECPATypC, OMOJIOTHYCCKUX CJIOBApAX M CIIpaBOYHHKAX, aHAJIM3UPOBATH W OLCHUBATH eé, NnepeBoanTL M3

OITHOH (POPMBI B IPYTYIO.

Paznen 4. lapcrBo KuBotHbie (37 1)

Tema 4.1. O6mas xapakTepucTHKa XUBOTHBIX (1 W)

JKvBOTHBII OpraHu3M Kak IefiocTHasi cucteMa. KiieTku, TKaH!, OpraHbl M CHCTEMbI OPTaHOB KUBOTHBIX. Perynsius ®U3HeAeATEIIbHOCTH KUBOTHBIX; HEPBHAS W SHJIOKPUHHAS
peryisnuu. OcoOEHHOCTH JKU3HECSITEIPHOCTH KUBOTHBIX, OTIUYAIONINE WX OT MPEACTABUTEICH APYTrUX MApCTB )KUBOW Mpupoabl. CHCTEMAaTHKA KHUBOTHBIX; TAKCOHOMUYECKHE
KaTeropyuy; OJHOKJIETOYHbIE M MHOTOKJICTOUHBIC (OECIIO3BOHOYHBIE M XOPIOBBIC) KMBOTHBIC. B3aMMOOTHOIICHHS >KMBOTHBIX B OHOIIEHO3aX; TpodHuyeckrue YpOBHU M IIETIH
MUTAHUS.

HemMoncTpanus

Pacnpenenenye >KHBOTHBIX U paCTEHHH 10 IDIaHETE: OHoreorpaduaeckue o0IacTH.

JlabopaTopHble M MpaKTHYeCKHE PAOOTHI

AHamu3 CTPYKTYpBI Pa3IHUHBIX OMOMOB CYIIIH U MUPOBOT'O OKEaHa Ha CXeMax M MILTIOCTPAIUAX.

IIpenMeTHbIe pe3yJbTaThl 00yYeHHS

VYyamuecs JOHKHBI 3HATH!

— HPU3HAKHW OpraHru3Ma Kak LEJIOCTHOM CHCTCMBI,
— OCHOBHBIE€ CBOMCTBA JKUBOTHBIX OpraHnu3MOB;



— CXOJICTBO U pa3IMuMsl MEXKAY PACTUTENBHBIM U )KMBOTHBIM OpraHU3MaMy;

— YTO TaKOE 300JI0THsl, KaKOBa €€ CTPYKTYypa.

Vyamuecs JOHKHBI yMETh:

— OOBSCHATH CTPYKTYPY 300JIOTHUECKON HAYKH, OCHOBHEIE ITAITBI €€ Pa3BUTHS, CHCTEMAaTHUCCKHIE KaTeTOPHH;

— [IPENCTaBIIATh 3BOJIIOIMOHHBIN IIyTh pa3BUTHUS JKUBOTHOTO MUPA;

— KIIACCU(UIIUPOBATH KUBOTHBIE 0OBEKTHI IO MX MPHHAMICKHOCTU K CHCTEMAaTHICCKUM TPYTIaM;

— MPUMEHATH IBOMHbBIE HA3BaHUS KUBOTHBIX MPH MOJATOTOBKE COOOIIEHUH, JOKIAA0B, IPE3CHTALINH];

— 0OBACHATH 3HAYEHHE 300JI0TMUECKUX 3HAHUH JIUIsl COXPAHEHUS JKU3HU Ha IUIAHETe, Pa3BeACHUS PEAKUX U OXPaHIEMbIX KUBOTHBIX, BbIBEIEHHUS HOBBIX MOPOJI KUBOTHBIX;
— HCIOB30BaTh 3HAHUS 110 300JI0TUU B TIOBCEAHEBHOM KU3HU.

Tema 4.2. [ToauapctBo OnHOKIETOYHBIE (2 1)

OO0mras xapakTepucTHka mpocTedmmx. KieTka OZHOKICTOUHBIX XMBOTHBIX KaK ILIEJIOCTHBIH OpraHH3M; OCOOEHHOCTH OpTaHM3aIllMH KJIETOK INPOCTEHINNX, CIIeIHalbHbIC
opranounsl. PasHooOpasue NpocTeldMx ¥ WX poiib B OMOIIEHO3aX, )KU3HHU YEIIOBEKA M €ro XO3SHUCTBEHHOU NesTenbHOCTH. Tun CapKoKTyTHKOHOCIBI, MHOrooOpasue Gopm
CapKOJIOBBIX M KTYTUKOBBIX. Tun CIOpPOBUKH; CIIOPOBUKH — TApa3UThl YeJIOBEKA U KUBOTHBIX. OCOOCHHOCTH OopraHu3aiuu npenctapureieid. Tun Muady3zopun. MHoroobOpasue
UH(Y30pHii U X PONIb B OHOIICHO3aX.

JemoHcTpanus

CxeMBbI CTpOeHHsI aMeOBL, SBIJICHEI 3eEHON 1 HHPY30pHH TY(PEIbKH, MPEICTABUTEIH PA3THYHBIX TPYII OJHOKICTOYHBIX.
JlaGopaTopHble U IpaKTHYecKUue padoThl

Crpoenune aMEOBL, 3BIIICHBI 3eTIEHON U HHPY30pUH TY()EIbKH.

IIpeaMeTHbIE pe3yabTaThl 00yYeHuUsI

VYyaniuecst 10JKHBI 3HATD:

— MPU3HAKH OJHOKJICTOYHOTO OPTaHU3Ma;

— OCHOBHBIC CUCTEMAaTHYECKHE TPYIIIIBI OJJTHOKJIECTOYHBIX U MX MPEACTABUTEINCH;

— 3HAaYE€HHE OJHOKJIETOYHBIX )KHBOTHEIX B KOJIOTHUECKHUX CHCTEMAX;

— Mapa3sUTHYECKUX MPOCTEHIIINX, BHI3bIBAEMbIC MU 3a00JICBaHUS Y UEIOBEKA U COOTBETCTBYIOIIME MEPHI MPO(HIAKTHKH.
Yuammecst TOJKHBI YMETh:

— paboTatk C )XUBBIMH KYJIHTYpPaMH MPOCTEHUIIINX, UCIIONB3YS TTPU 3TOM YBEIUYUTEIbHbIE IPUOOPHI;

— pacro3HaBaTh OJHOKJIETOUHBIX BO30yIUTENCH 3a00JIeBaHUI YeTOBEKa,;

— pacKphIBaTh 3HAYCHHE OJHOKIIETOUYHBIX KUBOTHBIX B MPUPOJIE W KU3HU YEIOBEKA,

— MPUMEHATH TIOJYYCHHBIC 3HAHUS B TOBCETHEBHON JKHU3HHU.

Tema 4.3. [ToauapctBo MHuoroksierounsie (1 1)

OO0m1ass XapakTepUCTHKAa MHOTOKJICTOUHBIX >KHBOTHBIX; THIIBI CHMMeETpHH. KileTku M TKaHH XKMBOTHHIX. lIpocTeiiniie MHOTOKJIETOUHBIC — TYOKH; MX PacIpOCTpaHEHUE U
SKOJIOTHYECKOE 3HAUYEHHE.

JemoHcTpanus



TuIbl CHMMETPHH Y MHOTOKJIETOYHBIX )KUBOTHBIX, MHOT000pa3ue ryook.
Tema 4.4. Tun KumeynonosnocTHsle (3 1)

Oco0eHHOCTH OpTaHU3aLMH KUIICYHOIIOIIOCTHEIX. becmornoe 1 moyoBoe pasMHoxeHne. MHOTooOpasue U pacrpocTpaHeHHE KUIIEYHOIOIOCTHBIX; THAPOUIHBIC, CII(OHTHEIE 1
KOPAJIOBBIE TOJHUIEL. POJb B IPUPOIHBIX COOOIIECTBAX.

HemMoncTpanus

Cxema CTpOeHUs THAPHL, MEAy3bl H KOJIOHUN KOPAJUIOBBIX IOJIMIIOB. broneHo3 kopamioBoro puda. BHemrHee n BHyTpeHHEe CTPOSHNE KUIIEUHOIIOIOCTHBIX.

JlaGopaTopHble U IpaKTHYecKUue padoThl

N3ydeHne makaToB U TaOJIUII, OTPaXKAIOUIUX XOJI pETeHEpalluy y TUAPEIL.

Tema 4.5. Tun [Tnockue uepsu (2 1)

OCOOEHHOCTH OpTaHM3alUH IUIOCKHX uYepBeil. CBOOOTHOXKMBYIIHE PEeCHHUYHBIE YepBH. MHOrooOpa3ue peCHHYHBIX uYepBell M MX poiib B OHoreHos3ax. [Ipucnocobmenus k
napasuTH3My y ILUIOCKUX uepBel; knaccel Cocanbiiuku U JleHTouHble uepBuU. IloHATHE O KM3HEHHOM IMKIIC; LUKIIBl Pa3BUTHS MEYEHOYHOIO COCAIBINUKA U OBIYBETO IIETIHS.
MHoroo0pasue II0CKHX YepBeii-Ilapa3uToB; Mephl MPOPHUITAKTHKA ITapa3UTapHBIX 3a00IeBaHUH.

JemoHcTpanus

CxeMBl CTPOCHHS IUIOCKHMX YEpBEH, BEAYIIMX CBOOOJHBIM M MapasUTHUECKUN 00pa3 KM3HH. PasjvuHble MpEACTAaBUTENM PECHHYHBIX 4YepBed. CXeMbl KM3HCHHBIX IMKIJIOB
[IEYEHOYHOI'O COCAJIBIIINKA U OBIYBETO IEITHS.

JlabopaTopHble M NpaKTHYeCKUE PAGOTHI
JKvzHeHHbBIE IIUKITBI TEYEHOYHOTO COCATIBIINKA U OBIYBETO IICITHSI.
Tema 4.6. Tun Kpyrisie uepsu (1 9)

Oco0eHHOCTH OpraHu3aly KPYIJbIX YyepBed (Ha mpuMepe uenoBedeckoi ackapuibl). CBOOOAHOKMBYIIME U Iapa3UTHUECKUE Kpyriible YepBU. LUKy pa3BUTHA YenoBeUecKOn
ACKapHJIbL, MepBI IPOMIIAKTHKH acKapuI03a.

JemoHcTpanus

CxeMa CTpOCHUS | IIUKJI Pa3BUTHS YEIOBEUECKOM acKapuabl. Pa3nnuHeie cBOOOIHOXMUBYIIUE U MTAPA3UTHUECKHIE (POPMBI KPYTTIBIX YEPBEH.
JlabopaTopHble 1 MpaKTHYeCKUE PadOThI

JKu3HEeHHBIN TUKIT 4€TTOBEYECKONW aCKapUIblL.

Tema 4.7. Tun Konbuatsie uepsu (3 u)



OcCOoOEHHOCTH OpTaHM3aldi KONbYAaTHIX YepBedl (Ha MpUMepe MHOTOMICTHHKOBOTO YEpBsl HEPEWAbl); BTOPWUYHAS IIOJIOCTH Teia. MHorooOpasne KOJbUYAaThIX YepBEH;
MHOTOIIIETUHKOBEIE U MATOIIETHHKOBBIE KOJIbYATHIC YSPBH, MISBKH. 3HAUCHHUE KOJIHUATHIX YepBeil B OMOIEHO03aX.

Hemoncrtparus

CxeMa CTpOEeHHUSI MHOTOIIETHHKOBOTO M MAJIOIIIETHHKOBOTO KOJBUATHIX YepBeil. Paznmuansie npeacrasurenu tTuna KompuaTeie YepB.
JlaGopaTopHble U IpaKTHYecKUe padoThI

Bremnee ctpoeHne 10XK1€BOTO YEPBS.

Tema 4.8. Tun Mosttocku (2 4)

Oco0eHHOCTH OpraHu3aIMyd MOJUTFOCKOB; CMEIIaHHAs TIOJIOCTh Tella. MHOrooOpasue MOJUTIOCKOB; Kilacchl bproxoHorue, JIBycTBopuaThie U ['0I0BOHOTHE MOJUTIOCKU. 3HAYCHUE
MOJUTIOCKOB B O1oIIeHO3aX. PONb B )KU3HU YeTIOBEKa U €0 X03HCTBEHHOH eI TeIHOCTH.

JemoHcTpanus

Cxema CTpOeHHs OPIOXOHOTHX, JBYCTBOPYATHIX U T'OJIOBOHOTHX MOJIIIOCKOB. Pa3iuyHbIe TpeacTaBUTENN THITa MOJUTIOCKOB.

JlaGopaTopHble U paKTHYecKUe padoThl

BremnHee cTpoeHne MOJITIOCKOB.

Tema 4.9. Tun Unenucronorue (7 1)

[Ipoucxoxaenne 1 0cOOEHHOCTH OpraHNU3alliK WICHHCTOHOTUX. MHOroo0pasne WwIeHHCTOHOTHX; Ki1acchl Pakoobpasneie, IlaykooOpasueie, Hacexombie 1 Muoronoxku. Kiace
PakooOpasnbie. O0mas xapakTeprcTHKa Kilacca pakooOpa3HbIX Ha MpUMEpPE PEYHOTO paka. Beicmine n Hu3mme paku. MHoroodpasue u 3HaueHHE pakooOpa3HbIX B OUOIEHO3aX.
Knace IlaykooOpa3nbie. O0mas xapakTepHCcTHKa MaykooOpasHbIX. [layku, ckopmuoHEL, Kiemu. MHorooOpasue 1 3HaueHHe MaykooOpasHeIX B OmoneHo3ax. Kimacc Hacexomsre.
Msuoroo6pasue HacekoMbiX. OOIas XapaKTepUCTHKA KJlacca HACEKOMBIX; OTPS/Ibl HACEKOMBIX C MOJHBIM M HEMOJHBIM ITpeBpallieHneM. MHorooopasue 1 3Ha4eHHe HACeKOMbIX B
6uoneHo3ax. MHOTOHOXKHU.

HemoncTpanus

CxeMa CTpOCHHsI PEYHOTrO paka. Pa3nudHble TPENCTaBUTENN HU3IMIMX W BBICIIMX pakooOpa3HeIXx. CxeMa CTpOCHHs IayKa-KpeCcTOBUKA. Pa3nudHble TpencTaBHTENH Kiacca
[Taykoo6pa3nbie. CXxeMbl CTPOEHHSI HACEKOMBIX Pa3JIU4HbIX OTPSIOB.

JlabopaTopHble M MpaKTHYeCKHE PAdOTHI

*
I/I3yqu1/Ie BHCIIHETO CTPOCHUA U MHOFOO6paSI/IH YICHHUCTOHOTUX .
IIpeameTHBIE pe3yJIbTATHI 00yUeHUSs

VYuyaruecst 10JKHbI 3HATh:
— COBPEMCHHBIC MMPEACTABJICHUA O BOBHUKHOBECHU N MHOT'OKJICTOYHBIX ) KUBOTHBIX;



— 00IIyI0 XapaKTepUCTHKY ThIa KHIIeYHOOIOCTHEIE;

— o0myro xapakrepucTuky tuna Ilnockue uepsy;

— 00IIIyI0 XapaKTepucTuKy Tuma Kpyrisie 4epsu;

— 00IIyI0 XapaKTepucTuKy Tumna KoapuaTeie 4epBy;

— O0IIYyI0 XapaKTEepPUCTUKY TUIAa YIeHHUCTOHOTHE.

Vyamuecs JOKHBI yMETh:

— ONpeAeNsATh CUHCTEMATUYECKYIO IPUHAMIEKHOCTD KUBOTHBIX K TOM MM WHOW TAKCOHOMHYECKOU TPYIIIIE;

— HaOM0JaTh 32 MOBEJICHUEM KUBOTHBIX B IPUPO/IE;

— paboTaTh C KHUBBIMU )KUBOTHBIMH U (PHKCHPOBAHHBIMHE IpenapaTaMu (KOJUICKIMSIMHY, BIQKHBIME U MAKPOIIpEITIapaTaMu, 9ydelaMy U Jp.);
— OOBSCHATH B3aUMOCBSI3b CTPOCHUS U (DYHKITHIA OPraHOB M UX CHCTEM, 00pa3a KHU3HU U CPEAbl OOUTAHUS KIUBOTHBIX;

— [MOHUMATh B3aUMOCBS3H, CIIOXKUBLINECS B IPUPOJIE, U UX 3HAUEHHUE [T SKOJIOTUYECKUX CUCTEM;

— BBIJCISTH )KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHUTY, ¥ CIOCOOCTBOBATH COXPAHEHUIO UX YUCICHHOCTH M MECT OOUTaHUS;
— OKa3bIBaTh [IEPBYIO0 MEAUIIMHCKYIO IIOMOILb IIPHU YKYCaX OMACHBIX WM SIOBUTHIX KMBOTHBIX;

— HUCIIONB30BATh MEPHI MPOIIIAKTHKY HapasUTapHBIX 3a00I€BaHHM.

Tema 4.10. Tun Urnokoxwue (1 )

Obwas xapaxmepucmuxa muna. Mrnozoodpasue uenoxooicux, kiaccol Mopckue 36é3061, Mopckue eacu, I'onomypuu. Muoeoobpazue u sxonocuveckoe 3naieHue.
HemoncTpanus

Cxembl cmpoenusi MOPCKOT 36e30bl, MOPCK020 edca u 2onomypuu. Cxema npuooHH020 OUOYeHo3A.

Tema 4.11. Tun Xopnossie. becuepennsie (1 1)

HpOI/ICXO)KIIeHI/Ie XOpAOBBIX; ITOATHUIILI GecqepenHIﬂx M ITIO3BOHOYHBIX. 061113;1 XapakTEepuCTUKa THUIIA. HO}ITI/IH BecqepenHIﬂe: JJAaHIICTHUK; OCO6GHHOCTI/I €Tro opraHu3anuv u
pacnpocTpaHeHusl.

JemoHcTpanus

CxeMa cTpoeHus NaHeTHrKa. Cxema MetaMopdo3a y acIuIHi.

Tema 4.12. [Toarun [To3BoHounsIe (Uepennsie). Hagkmace Prios! (2 1)

OO0m1as XxapaKTepHuCTHKA TO3BOHOUHBIX. [Iporcxoxkaenue per6. OOmmas xapakrepuctuka peid. Kimacesr Xpsmebie (akyisl U ckatbl) 1 KocTHBIE pBIOBL. MHOT0O00pa3ne KOCTHBIX
PBIO: XPSIIIEKOCTHEIC, KHCTETIephle, MBOSKONBIIIAIINE W Jyderepble peIObl. MHOrooOpa3we BHIOB M UEPTHl MPHUCIOCOOIICHHOCTH K Cpele OOWTaHUS. DKOIOTHYECKoe U
X035IICTBEHHOE 3HaYCHHE PHIO.

JemoHcTpanus

MHoroo6pasue ppid. Cxema CTpoeHHsI KUCTENEPHIX U JIydenephIX phIo.

JlaGopaTopHble U IpaKTHYecKUue padoThl

*
OcoOEHHOCTH BHEITHETO CTPOCHUS PHIO B CBS3HM C 00Pa30M KHU3HU .



Tema 4.13. Kimace 3eMHOBOIHBIE (2 U)

ITepBeie 3emHOBOAHBIE. OOIIAs XapaKTEepUCTUKA 3€MHOBOIHBIX KaK MEPBBIX HA3eMHBIX ITO3BOHOUYHBIX. becXBOCTHIe, XBOCTaThle U Oe3HOrHe aM(puONy; MHOTOOOpasue, cpena
OoOuTaHUS M OHKoJOorndeckue ocoOeHHOCTH. CTPyKTypHO-(pYHKIMOHAJIbHAS OpraHM3alMs 3€MHOBOAHBIX Ha TPHUMEpE JIATYIIKH. OKOMOTHMYecKas pojib M MHOroodpasue
36MHOBO/IHBIX.

HemMoncTpanus

Muoroo6paszue ampuowii. CXeMBbI CTPOCHHUS KHCTETIEPHIX PBIO W 3¢ MHOBOIHBIX.

JlaGopaTopHble U IpaKTHYecKUe PadoThI

. *

Oco0eHHOCTH BHEUITHETO CTPOCHUS JISITYIIIKH, CBI3aHHBIC C €€ 00pa3oM >KU3HH .

Tema 4.14. Kiacc [Ipecmbikaromuecs (2 4)

[Ipoucxoxnenne pentwimid. OOImas XxapakTepUCTUKA MPECMBIKAIONINXCS KaK EePBUYHOHA3EMHBIX KUBOTHBIX. CTPYKTYpHO-(pYHKIIMOHATIbHAS OPTaHU3ALUS IIPECMBIKAIOITNXCS
Ha MpuMepe SAImepulpl. YenryiiaaTeie (3MeH, SIIEPUIBI B XaMEIICOHBI), KPOKOAWIE U depenaxy. PacipocTpanerre 1 MHOrooOpasue (opM penTHIINIA; TIOJOKEHHE B YKOJIOTHYECKUX
cucTteMax. Beimepiine rpynmnsl mpecMbIKarOIUXCA.

HemoncTpanus

MHuoroo6pa3zue npecMbIKaromuxcs. CxeMbl CTPOSHUS 36 MHOBOAHBIX U PENTHIHA.

JlabopaTopHble M NpaKTHYeCKUE PAGOTHI

CpaBHUTETIBHBIN aHATIU3 CTPOCHHS CKEJICTOB YepeHaxH, SIIEPUIIBI H 3MEH.

Tema 4.15. Knacc I1tuisr (4 1)

[IponcxoxeHne NTHUL; TIEPBONTHIBI U WX MPEAKH; HAcTOSAIMe NTHUHBL Kuierpynsie, win neTaronie; OecKuiieBble, WM Oerarolye; MMHTBUHBL, WIN TUIABAOIINE ITHIIBL
Oco0eHHOCTH OpraHM3alMK 1 dKoJIorndeckas nuddepeHImpoBKa JeTafonMX NTHI] (IITHIBI jeca, CTeNell W MyCThIHb, OTKPBITHIX BO3AYIIHEIX MPOCTPAHCTB, OOJIOT, BOJOEMOB U
nobepexwnit). OXxpaHa 1 IpUBJIEYSHUE TTHUIT; TOMAITHHUE NTHIBL. Poib NTHII B TpHpo/e, )KU3HA YeTIOBeKa U €ro X035 HCTBEHHON esTEIbHOCTH.

HemoncTpanus

MHoroo6pasue nTuil. CXeMbl CTPOSHUS PETITIIINHA U IITHII.

JlabopaTopHble M NpaKkTHYeCKUE PAGOTHI

*
Oco0eHHOCTH BHEUTHETO CTPOCHUS IITHIL, CBSI3aHHBIE C X 00pa3oM >KHU3HH .

Tema 4.16. Kinacc Mnexkonuratouiue (4 1)



[Mpoucxoxaenne miiekonutarommx. [lepBo3Bepu (yTKoHOC M exuaHa). Husmme 3Bepu (cymuateie). Hactosmme 3Bepu (tumanentapsbie). CTpYKTYpHO-(QYHKIIMOHAIBHBIE
0COOEHHOCTH OpraHM3aIlMK MIICKOIUTAIOMNX Ha NpHMepe CoOaku. DKONOTHYECKas POibh MIICKONMUTAIONIMX B IPOIECCE PA3BUTHUS KMBOH MPHUPOABI B KaifHO30MCKOH 3pe.
OCHOBHBIE OTpS/IBI IIAIICHTAPHBIX MiIeKonuTaomux: HacekomosaHble, Pykokpsuibie, ['pei3yHbl, 3aiinieoOpasHbie, XumiHele, Jlacronorue, Kutoobpasusie, HemapHOKONBITHBIE,
[TapHokomnbiTHBIe, [IpuMatel 1 Ap. 3HadeHHE MIIEKOMUTAIONIMX B MPUPOJE W XO3SHCTBEHHOW AESATENbHOCTH yenoBeka. OxpaHa IIeHHBIX 3Bepei. JloMalrHue MIIEKOMUTAIOIIIe
(KpyIHBIH ¥ MEJIKUI pOraThlii CKOT U APYTHE CEIbCKOXO03SICTBEHHBIC )KUBOTHEIC).

JeMoHcTpanus
CxeMBl, 0TpaKaIoIIre SKOIOTHYECKYI0 TU(PHEPSHINPOBKY MICKOMUTAIOMKX. MHOTr000pa3rue MiIeKonuTaromuX. CXeMbl CTPOCHHUS PENTHUIINI U MICKOMTUTAIOIINX.
JlabopaTopHble U NpaKTHYecKUue padoThl

*
W3ydeHue cTpoeHuss MIEKONUTAIOUINX . .
Pacnio3sHaBaHue )KMBOTHBIX CBOEH MECTHOCTH, OIIPEJEIIEHUE UX CUCTEMATUYECKOI0O MOJIOKEHUS M 3HAUCHMSI B AKU3HU YEJIOBEKa .

IIpenmMeTHbIE pe3yabTAaTHI 00yYeHHS

VYuamuecs JOJKHBI 3HATh:

— COBPEMEHHBIE IIPECTABICHUSI O BOSHUKHOBEHUU XOPAOBBIX )KUBOTHBIX;

— OCHOBHBIE HaIPaBIEHUs HBOIIOLUU XOPIOBBIX;

— 0011y XapaKTepHCTHKY HajkIacca PrIObr;

— 00ILy!0 XapaKTEePUCTUKY Kilacca 3€MHOBOHBIE;

— 00I1y!0 XapaKTepUCTUKY Kiacca [IpecMmbikatommuecs;

— 00ILy!0 XapaKTepUCTUKY Kilacca IITuist;

— 0o01IyI0 XapaKTepUCTHKY Ki1acca MIIeKOHUTaroIIHe.

VYuamnyecs JOJKHBI YMETb:

— ONpENeNsITh CUCTEMAaTHYECKYIO IPUHAUISKHOCTD JKUBOTHBIX K TON MJIM MHON TAKCOHOMUYECKOM TPyTIIIE;

— paboTaTh ¢ )KUBBIMHU KUBOTHBIMU U (PMKCHPOBAHHBIMU IpernapaTaMy (KOJUIEKIHAMY, BIaKHBIMU M MUKPOIIpENapaTaMu, IydelIaMu U JIp.);
— OOBSCHATH B3aUMOCBSI3b CTPOCHUS U (DYHKITHI OPraHOB M UX CHCTEM, 00pas3a *KH3HU U CPEAbl OONTAHUS KUBOTHBIX;

— MOHUMATh U YMETh XapaKTepHU30BATh SKOJIOTHUYECKYIO POJIb XOPIOBHIX KHBOTHBIX;

— XapaKTepU30BaTh XO3SMCTBEHHOE 3HAUCHHE I03BOHOYHBIX;

— HaOM0JaTh 3a MOBEJICHUEM XHUBOTHBIX B IIPUPOAE;

— BBIIGJIATH )KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHHTY, ¥ CHOCOOCTBOBATH COXPAHEHUIO NX YUCIEHHOCTH U MECT OONTAHHUS;
— OKa3bIBaTh IEPBYIO0 MEJULIUHCKYIO IOMOILb IIPH YKYCaX OHNACHBIX MU SIIOBUTBIX XKHBOTHBIX.

MeTtanpeMeTHbI¢ pe3y/1bTaThl 00y4eHHSs

— J1aBaTh XapaKTEePHCTHKY METO1aM M3y4eHHUs OHMOJIOTHYECKHX 00bEKTOB;

— HaOMI0aaTh M ONMMCHIBATh PA3IMYHBIX IPEICTABUTENCH )KUBOTHOTO MHPA;

— HAXOJWTh B PA3JINYHBIX HCTOUHHKAX HEOOXOIUMYIO HH(OPMALIUIO O >KUBOTHBIX;

— u30MpaTeNbHO OTHOCHUTHCS K OMOIOTHUECKOM HH(OPMAIIH, COAEpKaIIeHcsl B CpeICcTBAX MacCOBOM HHpOpMAIINY;

— CpaBHHBATH KUBOTHBIX M3YUYEHHBIX TAKCOHOMHYCCKUX TPYII MEXIY COO0;

— HUCTIONB30BaTh MHAYKTUBHBINA U I TyKTUBHBII ITOIXO/IBI IPU U3YUYECHUH KPYITHBIX TAKCOHOB;

— BBIABJITH IPU3HAKH CXOJICTBA U PA3JIMUMs B CTPOCHUH, 00pa3e KHU3HU U MTOBEICHUH KHUBOTHBIX;

— 00001aTh U JenaTh BbIBOJIbI 10 U3YUEHHOMY MaTepuay;

— paboTaTh ¢ IOMOJIHUTENFHBIMA HCTOYHHKAMH HH(POPMALNH, UCI0JIB30BATh /I OMCKa HHPOPMAaIlH BOZMOXKHOCTH MHTepHeTa;
— IPEACTABIATh U3yYEHHBIN MaTepUal, UCIOJb3ys BO3MOXKHOCTH KOMIIBIOTEPHBIX TEXHOIOTHUI.



Paznmen 5. Bupycsr (2 9)
Tema 5.1. MHoroo6pa3sue, 0COOCHHOCTH CTPOCHHUS U MIPOUCXOXKICHHS BUPYCOB (2 U)

OO6mas xapakrepucTuka BupycoB. Mcropus ux oTkpbiTua. CTpoeHHE BHpyca Ha NpUMepe BHUpyca TabayHOHW Mo3aumku. B3amMopelicTBHEe BUpyca W KIETKH. Bupycel —
BO30YIUTENH OMACHBIX 3a00eBaHuil yenoBeka. [Ipodraktuka 3aboneBanus rpunmoM. [IponcxoxaeHe BUPYCOB.

HemoncTpanus

Moaenu Pa3INYHBIX BUPYCHBIX YaCTHII. CxeMbl B3aUMOJICHCTBUS BHpYyCa U KIICTKU IIPHU TOPU3OHTAJIBHOM U BEPTHKAJIBHOM THIIC INIEPCAAYN I/IH(l)eKI_II/II/I. CXCMBI, OTpaXXarouume
IMponeccC pa3BUTUA BUPYCHBIX 3a00JIeBaHUI.

IIpenmMeTHbIE pe3yabTAaTHI 00yYeHHS

VYyaniuecst 10JKHBI 3HATD:

— 0011Me MPUHIUIIBI CTPOCHUS BUPYCOB YKHBOTHBIX, PACTCHUI U OaKTEpHIA;

— IIyTH IPOHUKHOBEHUS BUPYCOB B OPTaHU3M;

— 9Tanbl B3aUMOJEHCTBUA BUPYCa U KIETKH;

— MepsI TPO(QMITAKTUKH BUPYCHBIX 3a00JICBaHUIA.

VYyamuecs JOHKHBI YMETh:

— 0OBACHATH MEXaHHU3MbI B3aUMOZEHCTBUS BUPYCOB U KJIETOK;

— XapaKTepu30BaTh ONacHble BUpYycHbIe 3a0oseBanud yenoseka (CIIN/, renatut C u ap.);
— BBISBJIATH MIPU3HAKH CXOZCTBA U Pa3IMUus B CTPOEHUU BUPYCOB;

— OCYHIECTBJISTh HA IIPAKTUKE MEPOTIPHSITUS TIO TPOPMIAKTHKE BUPYCHBIX 3a00JICBaHHIA.

MertanpeaMeTHbIe pe3yJibTaThl 00yYeHHUs
Vyamuecs JODKHbBI YMETh:
— 00001aTh U JenaTh BBIBOJIBI 110 H3YYEHHOMY MaTepHaly;
— paboTath ¢ JIOTIOJIHUTENFHBIMUA HCTOYHUKAaMH HH(OPMALIMH, HCIIOJIB30BaTh JJIsl HOMCKa HHPOPMAaLMKi BO3MOXKHOCTH MHTEpHeTa;
— TIPEJCTaBIATh H3YUEHHBIH MaTepHa, HCIOJIB3Ys BO3MOXKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHH.

3akaouenne (1 u)

OcobeHHOoCTH OopraHu3anvu H MHOFOO6pa3I/Ie JKMBBIX OpPTraHHU3MOB. OcHOBHBIE 00JaCTH NPHUMCHCHUA OHOJOrMYeCKUX 3HAHUU B MMPaKTUKE CCIIbCKOIO XO3$H7[CTB3, B pAAac
OTpaCJ'Ief/'I OPOMBIIITICHHOCTH, ITPHU OXPAaHE Opr)KaIOH.IefI Cpeabl U 3J0POBbs YCIIOBCKA.

JInyHOCTHBIE Pe3yJILTATHI 00yYeHHs

— pa3BuTHe U (OPMUPOBAHHUE UHTEPECA K U3YUSHHUIO TIPUPOJIBI;

— Pa3BUTHE UHTEIICKTYJIbHBIX ¥ TBOPUECKHUX CIIOCOOHOCTEH;

— BOCIIUTaHUE OEPeKHOTO OTHOLICHHS K MPUPOJIE, HOPMUPOBAHUE SKOJIOTHIECKOTO CO3HAHUS;

— MPHU3HAHKE BBICOKOHW IEJIOCTH JKU3HH, 3J0POBbSI CBOCTO U IPYTUX JIIOJICH;

— pa3BUTHE MOTHUBALIUH K MTOJy4YEHHIO HOBBIX 3HAHUM, TalbHEUIIEMY U3YUEHUIO €CTECTBEHHBIX HayK.
Pe3epBHOe Bpemsa — 4 u.



«buogorus. Yenoek. 8 kiaace» (68 u, 2 4 B Hege110)
Paznen 1. Mecrto 4esnoBeka B cucTeMe OpraHu4eckoro Mupa (2 4)

YenoBek Kak uyacTb XKHMBOM NMpHUpoAbl. MecTo denoBeKa B CHCTEME OPraHMYecKoro Mupa. UepTbl CXOJACTBAa YEIOBEKAa U KMBOTHBIX. CXOACTBO M pa3ziaMyMs 4eNIOBEKA U
YeJI0BeKOOOpa3HbIX 00e3bsH. YeoBeK pa3yMHBIii.

HemoncTpanus

CKeJeThl 4eIoBeKa U MO3BOHOYHBIX. TaOHIbI, CXEMBI, PUCYHKH, PACKPHIBAIOIINE YePTHI CXOJICTBA YEIOBEKA U JKUBOTHBIX.

IIpeaMeTHbIe pe3yJbTaThbl 00y4YeHHA

VYyamuecs JODKHBI 3HATH!

— NPU3HaKH, JOKa3bIBAIOLINE POJCTBO YEI0BEKA U JKUBOTHBIX.

Vyamuecs JOHKHBI yMETh!

— aHaNM3UPOBATh OCOOEHHOCTH CTPOCHUS YEIIOBEKA M YETOBEKOOOPa3HBIX 00€3bsH, IPEBHUX MPEIKOB YEIOBEKA, IPEJICTABUTEIICH Pa3TUIHBIX Pac.

Paznen 2. [Ipoucxoxaenue dyeaoBeka (2 4)

Buonormueckue u conuanbHbIe (aKTOPBI aHTPOMIOCOMUOTeHE3a. JTAIbl aHTPOIIOTeHe3a U (PaKTOPHI CTAHOBIICHHUS YelIOBEeKa. Packl 4enoBeka, UX MPOUCXOKICHHIE U SIHHCTBO.
Hemonctparus

Monenb «IIpoucxoxaeHue yenoBekay. Moaenu 0CTaTKOB MaTepHalibHON TIEpBOOBITHOM KyJIBTYpHI YelloBeka. M300pakeHre mpeIcTaBuTeNei pa3inyHbIX pac 4YeIoBeKa.
IIpenmeTHbIe pe3yJibTATHI 00yYeHHS

Vyamuecs JOHKHBI 3HATH!

— OHOJIOTHYECKHE 1 CONUANBHEIC (DaKTOPEI aHTPOIIOTCHE3a;

— OCHOBHBI€ ATaIlbl IBOJIIOLUH YEJIOBEKA,;

— OCHOBHBIE YepThI pac 4eIoBeKa.

Pa3nen 3. KpaTkas ucTopusi pa3BUTHS 3HAHUI 0 CTPOEHMH U PYHKIUAX Opranu3Ma yesjaoseka (7 1)

Haykwu o genoBeke: aHatomust, (pU3HONIOTHs, rurneHa. Benukue anatomel U ¢pusnonoru: ['unmokpar, Knapnuii I"anen, Anapeac Besanuii.

JemoHcTpanus

[TopTpeTsl BeNUKUX yYEHBIX — aHATOMOB U (PU3HOJIOTOB.

IIpenmeTHbIe pe3yJbTaThl 00yYeHHS



Vyauuecs JOKHBI 3HATh!
— BKJIaJ OTCUECTBEHHBIX YUEHBIX B pa3BUTHE 3HAHUI 00 OpraHu3Me YelioBeKa.

Paznen 4. O0mmii 0630p cTpoeHust M PyHKIMIT opraHn3Ma 4esjaoBeka (4 1)

Knerounoe CTpPOCHUE OpraHusma. Tkanu: SMUTEINAJIbHBIC, COCANMHUTEIIbHBIC, MBIIICYHbLIC, HECPBHAA. OpFaHbI YEJIOBCUCCKOI'0 OpraHu3ma. Cucrembl OpraHoB. BzaumocBs3b
OpTraHOB U CUCTEM OPraHOB KaK OCHOBa romMeocCTasa.

HemoncTpanus
CxeMBbI CTPOEHUS CHCTEM OpPraHOB YeJIOBEKa.
JlabopaTopHble 1 NpaKkTHYeCKUE PAOOTHI

N3yueHne MUKPOCKOITMYECKOTO CTPOCHHS TKaHEH.
PacnioznaBanue Ha TabIHMIIaX OPTaHOB M CHCTEM OPIaHOB.

IIpenmerHble pe3yJbTaThbl 00y4YeHHA

Y4amuecs JODKHBI 3HATH!

— OCHOBHBIE IIPU3HAKH OPraHU3Ma 4EI0BEKA.

Yyamuecs NJOKHBI yMETh:

— Y3HaBaTb OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHThI KIETOK, TKaHEH Ha TaOJIUIaX U MUKpOIIpenaparax;

— YCTaHaBJIMBATh M OOBSICHATH B3aMMOCBS3b MKy CTPOEHHEM 1 (DYHKIUSIMH KIJIETOK TKaHeH, OPraHOB U HX CHCTEM.

Paznen 5. Koopaunanus u peryasuus (10 4)

I'ymopansHas perymsiuus. XKenessl BHyTpeHHEH cekpennn. ['opMOHBI 1 UX poiib B 0OMEHHBIX ITponeccax. HepBHO-TyMopasibHast peryIisiisl.

JemoHcTpanus

CxeMbl CTPOSHHUS IHIOKPUHHBIX jkene3. TaOiuIpl, WUTIOCTPUPYIOIINE CTPOSHHE, OMOJIOTMYECKYI0 aKTHBHOCTh W TOYKH TPHIOKEHHS ropMoHOB. dororpadum O0IbHBIX C
Pa3MMYHBIMU HapYIIEHNAMH (QYHKINH SHTOKPHUHHBIX JKele3.

Hepsnas perynsanuns. 3naueHne HepBHOH cucTeMsbl. LleHTpanbHas n nepudepudeckas HepBHbIE CUCTEMbl. BereraTuBHas n comaTtuueckas 4acTH HEpBHOI cucTeMbl. Peduekc;
IIpOBeZIeHNe HEPBHOTO MMITysbca. CTpoeHHe W (YHKIUH CIIMHHOTO MO3Ta, OTAENOB TOJIOBHOTO Mo3ra. bospime momymapust rosioBHOro mosra. Kopa OonmbImInx mosymapuii.
3HaueHne KOpHI OOJBIINX MONYIIApUil U €€ CBSI3M C APYTUMH OTAeNaMH Mo3ra. OpraHsl 4yBCTB (aHAJIM3aTOPHI), UX cTpoeHue U GyHKIuH. CTpoenne, GyHKIIMN U THTHEHA OPTaHOB
3penus. CtpoeHue u (yHKIUH OpraHoB ciyxa. [Ipenynpexnenne HapymeHui ciyxa. Oprassl ocsi3aHus, BKyca, OOOHSHMA. [ ITHEHA OpraHOB TyBCTB.

JemoHcTpanus

Monenu roJIOBHOTO MO3ra, OPraHoB 4yBCTB. CXEMBI peIIeKTOPHBIX YT 0€3YCIOBHBIX Pe(IeKCoB.

JlaGopaTopHble U IpaKTH4YecKUe padoThI

M3yueHue roloBHOro Mo3ra uesnoBeka (1o MyJIsKam).



H3yueHne u3MeHeHHs pa3Mepa 3pauka.
IIpenvMeTHbIE pe3yabTaTHI 00yYeHHS

Vyaiuecs JOHKHBI 3HATH!

— POJIb PETYJIATOPHBIX CUCTEM;

— MEXaHU3M JeMCTBUS TOPMOHOB.

VYyaiuecs JOHKHBI YMETh:

— BBIABIATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS U (DYHKIIHOHHPOBAHUS OPTaHOB YyBCTB;
— co0II0aTh MephI MPOPIIAKTHKY 3200JICBaHUI OPraHOB TyBCTB.

Pa3nen 6. Onopa u aBuskenue (8 u)

CKeJeT 4elioBeKa, ero OTIEINBl: OCEBON CKEJET, CKENET MOosCOB KOHEUHOCTeH. OCOOCHHOCTH CKENleTa YeI0BEeKa, CBSI3aHHBIC C TPYAOBOU NEATEIBHOCTHIO U IPSMOXOXKICHUCM.
CocTaB M CTpOCHHE KOCTei: TpyOuaThle ryd4atbie KocTH. PocT koctell. Bo3spacTHble W3MEHEHHS B CTpPOCHMHM KocTed. THIbl coeMHEHUs KocTed. 3aboyieBaHUS OMOPHO-
JIBUTATEIBHON CHCTEMBI M UX mpodumaktuka. Mpimeunas cucrema. CTpoeHne u pa3BuTHE MBI, OCHOBHBIC TPYNIIBI MBI, HX (QyHKOuH. PaboTa MBI craTHyeckas U
JAVHaMHYCCKas HarpyskKu. Ponb HepBHOﬁ CHUCTEMBI B PCTYIIAIIUU pa6OTLI MBIIIII. YTomiienue MBI, POJIb aKTUBHOT'O OTAbIXa B BOCCTAHOBJICHUU aKTUBHOCTU MBIIIEYHON TKaHMU.
3naueHne GPU3NIECKON KyIbTYPHI H PEXAMA TPYJa JUTsl TPABHILHOTO ()OPMUPOBAHHS OTIOPHO-/IBUTATEIBHON CHCTEMBI.

HemoncTpanus
Ckener yesnoBeKa, OTAeIbHbIX KocTel. Pacrmnbl kocteil. [Ipuémbl okazaHus nepBoi NOMOILM NP MOBPEXKACHUAX (TpaBMax) OIMOPHO-ABUTaTEIbHOW CUCTEMBI.
JlaGopaTopHble U IpaKTHYecKUe padoThI

M3ydyeHne BHEIIHETO CTPOEHUSI KOCTEM.
H3mepeHne Maccel M pOCTa CBOETO OPTaHU3MA.
BrrsBreHne BIUSHAS CTaTHCTHUCCKON M AMHAMUYICCKOM PaOOTHI HA YTOMIICHHE MBIIIIII.

Hpel]MeTHbIe pe3yJbTarTbl Oﬁy‘lel—ll/lﬂ

VYuarmuecs JOIKHBI 3HATh:

— YaCcTH CKEJIeTa YEN0BeKa;

— XMMHUYECKHH COCTaB U CTPOCHUE KOCTEH;

— OCHOBHBIE CKEJIETHBIE MBIIIIIBI YETIOBEKA.

VYyammuecs JOIKHBI YMETh!

— PacHo3HaBaTh YAaCTH CKeJIeTa Ha HAIVIAHBIX TOCOOMSIX;

— HaXOJWTh HA HATIAHBIX TOCOOMSIX OCHOBHBIC MBIIIIIBI;

— OKa3bIBaTh IEPBYIO TOBPauEOHYI0 TOMOIIH IIPU IEepeIoMax.

Paznen 7. BuyTpennss cpena opranuzma (3 1)
[onsaTHe «BHYTpeHHS cpema». TkaHeBas XHUIKOCTh. KpoBb, €€ cOCTaB W 3HaUeHHE B OOECHCUCHUH >KU3HEACATETHHOCTH oOpraHm3Ma. KIleTOYHBIE SIEeMEHTHI KpPOBH:

SPUTPOUUTHI, JeHKOIUTH, TpomOouuTel. [lmasma kpoBu. CeépThBanme kpoBu. [pymmer kpoBu. Jlumda. Ummyruter. MHbekmmonnsie 3adomeBanus. [IpemynpeautensHbie
npuBuBky. [lepennBanue xpoBu. JJonopctBo. 3uauenue pabom JI. Illacmepa u U. U. Meunukosa 6 odracmu ummynumema.



Hemonctparus

CxeMBblI U TaOJHIIBL, TTOCBSIIEHHBIE COCTABY KPOBH, TPYIIIaM KPOBH.
JlabopaTopHble M NpaKTHYeCKUE PAGOTHI

H3yueHne MUKPOCKONUYECKOTO CTPOEHHS KPOBHU.

IIpeameTHbIe pe3yabTaThl 00y4eHUs

VYuamuecs JOIKHBI 3HATh:

— IpU3HAKH BHYTPEHHEH Cpelibl OpPraHm3Ma;

— IPU3HAKH UMMYHUTETA;

— CYIIHOCTh IPUBUBOK U MX 3HAYCHUE.

Vyamuecs JODKHBI yMETh:

— CpaBHHBAThH MEXIy CO00i cTpoeHHE U (PYHKINHU KIICTOK KPOBH;
— OOBSCHATh MEXaHU3MBI CBEPTHIBAHUS M IEPEITUBAHUS KPOBH.

Pa3nen 8. Tpancnopt BewecTs (4 1)

Cepaie, ero CTpoeHHE W PETYISIUs AeATeIbHOCTH. bodbIIoNn W Manmblii Kpyru KpoBooOpamienus. Jlumdoobpamenne. J[Bmkenne kpoBu mo cocynaMm. KpossHoe naBieHwme.
3aboJeBaHus OPraHOB KPOBOOOPAIICHUS, UX IPEIYIPEKICHHE.

JemoHcTpanus
Monens cepana yenoBeka. TaOmuIpl 1 CXeMbl, WILTIOCTPUPYIOIINE CTPOSHHUE KIETOK KPOBH M OPTaHOB KPOBOOOPAIIICHHS.
JlabopaTopHble M MpaKTHYeCKUE PAOOTHI

I/I3MepeHI/Ie KPOBSAHOT'O JaBJICHHA.
OnpeneneHI/Ie ImyJibCa 1 MOJCYET Ynciia CECPACUHBIX COKpaH.[eHPIﬁ.

IIpenmeTHbIe pe3yJibTATHI 00yYeHHSA

VYuamuecs JOIKHBI 3HATh:

— CYIIECTBEHHBIE IPU3HAKY TPAHCIIOPTA BEUIECTB B OpPraHU3ME.

Vyamuecs JODKHBI YMETh:

— pa3nHyaTh ¥ ONMUCHIBATH OPTaHBl KPOBEHOCHON M TMM(aTHIECKOH CHCTEM;
— U3MEpSATH MyNbC U KPOBSHOE JIaBIICHHE;

— OKa3bIBaTh IEPBYIO TOBPAUCOHYIO TOMOIIH IIPU KPOBOTCUCHHUSX.

Paznen 9. /Iixanue (5 4)



[TorpebHOCTH OpraHm3Ma dYeJOBeKa B KHCIOpoAe Bo3ayxa. OpraHbl IbIXaHHS, MX CTpoeHue. JlprxatenbHble NBIOKEHHUS. 1'a3000MeH B nérkmx, TKaHsx. IlepeHoc razom
SPUTPOIUTAMH U TTa3MOM KpoBHU. Peryssimus npixanus. MckyccTBeHHOe nbIxanue. [ 00coBoii anmnapar.

Hemoncrtparus

Mopgenu roprany, 1€rkux. CXeMsl, WITIOCTPUPYIOLINE MEXaHU3M BJI0Xa U BBIA0XA, IPUEMBI HCKYCCTBEHHOTO AbIXAaHHS.
JlabGopaTopHbIe ¥ IPaKTHIECKHE padOThI

OnpenenexHue 4acTOTHI JbIXAHUSL.

IIpeameTHbIe pe3yabTaThl 00y4eHUSs

VYuamuecs JOKHBI 3HATh:

— OpraHbl JbIXaHUs, UX CTPOCHHE U (QYHKIUH;

— THTHEHHYECKHUE MEPHI U MEePHI PO MIIAKTHKH JIETOYHBIX 3a00I€BaHIH.

VYyamuecs 10KHBI YMETh:

— BBIABIIATD CYIIECTBEHHBIC IPU3HAKH BIXaTEIBHON CHCTEMBI, IPOIIECCHI IBIXaHUS B Ta3000MEHa;

— OKa3bIBaTh MEPBYIO TOBPadeOHYIO IIOMOIIb PH CIIACEHUH YTOMAIOIIET0 U OTPABIEHUN YTapHbIM Ta30M.

Paznen 10. ITumeBapenue (5 1)

IlutarensHble BelIECTBA U IUILEBbHIE IMPOAYKTHI. HOTpe6HOCTL YyeJIOBeKa B IHILE U MUTATEJIbHBIX BellecTBax. BUTaMUHBI. HI/IH.IeBapeHI/Ie. CTpOGHI/Ie " (bYHK]_II/II/I OpraHOB
IMUIICBAPCHUA. HI/IH.IeBapI/ITeJ'IBHI)Ie JKCJIE3bI: ICYCHDb U MOKCITYJOYHAA KEJIC3a. OTtansl IponeCcCOB MUIICBAPCHU. Hccneoosanus U. I1. Ilasnosa 6 obracmu nuwyeeapeHusl.

JemoHcTpanus
Mognens Topca 4enoBeka. Mysku BHYTPEHHHUX OPTaHOB.
JlabopaTopHble M MpaKTHYeCKUE PAdOTHI

Bo3saeiicTBue enyq0uHOTO COKa Ha OEIIKH, CIIFOHBI — Ha KpaxMall.
OrmpeneneHue HOPM PalMOHAIIEHOTO TTUTAHMUSL.

IIpeamMeTHbIe pe3yJbTaThl 00yYEeHUsI

VYyaniuecst 10JKHBI 3HATD:

— Oprasbl MUIIEBAPUTELHONU CUCTEMBI;

— TUTHEHUYECKUE MEPBI U MEPHI TPOPUIAKTUKH HAPYIICHUS PaOOThI MUIIEBAPUTETLHON CHCTEMBI.
VYyamuecs T0KHbBI YMETh:

— XapaKTepHU30BaTh MUIIEBApEHIE B PA3HBIX OT/ENAX MUIIEBAPUTEILHON CHCTEMBI.

Pazjnen 11. O0men BenrecTB u Heprum (2 4)

O6H_Ia$[ XapaKTCPUCTHUKA obmena BCIICCTB U DOHCPTHHU. IInacTuueckuii u BHGPFCTH‘ICCKI/Iﬁ O6M€H, HX B3aUMOCBA3b.



BurtaMunbl, MX poiib B 0OMEHE BeliecTB. | MTOBUTAaMUHO3. | HTIepBUTAMHHO3.
IIpeameTHBIE pe3yJIbLTATHI 00yUeHUs

VY4amuecs JOKHBI 3HATH:

— 0COOCHHOCTH ITACTHYECKOTO U SHEPTeTUUECKOr0 0OMEHa B OpraHu3Me YeJIOBEKa;
— POJIb BUTAMUHOB.

VYyamuecs JOHKHBI YMETh:

— BBIABIATH CYIIECTBEHHBIC TPU3HAKK OOMEHA BEIIECTB U MPEBPAICHUS YHEPTUU.

Pazaen 12. Boigenenue (2 49)

Koneunsie npoayktsl ooMmeHa BemtecTB. Opranbl BoimeneHus. [louku, ux crpoenue W pyHknun. OOpa3oBanue MOUYH. Pojb KOKH B BBIBEACHHHM M3 OpPraHM3Ma IPOIYKTOB
oOMeHa BEILECTB.

JemoHcTpanus

Moaens moyek.

IIpeameTHbIe pe3yabTaThl 00y4eHUSs

Y4amuecs qO/KHBI 3HATH!

— OpraHbl MOUYEBBLACTUTENILHON CUCTEMBI;

— Mepbl NPOQMIAKTUKY 3a00JI€BaHU MOYEBBIICTUTEIBHON CHCTEMBI.

Paznen 13. Ilokposs Teaa (3 1)

Crpoenue 1 GyHKIIH KOKH. POJIb KOXKH B TETIOPETYNALMH. 3aKanuBaHue. | urueHndeckue TpeOoBaHus K oiex e, 00yBU. 3a00IeBaHU KOXKU M UX IPEAYNPEKACHHUE.
JemoHcTpanus

CxeMbl, WIUTIOCTPUPYIOLINE CTPOCHHUE KOXKHBIX IOKPOBOB UE€JIOBEKA, IIPOU3BOJIHBIE KOXKU.
IIpeameTHbIe pe3yabTaThl 00y4eHUSs

VY4amuyecs JOMKHBI 3HATh:

— CTpoeHHE U (PYHKIUU KOXU;

— TUTHEHHYECKHE TPeOOBaHUS [0 YXOAY 3a KOXKel, HOI'TAMH, BOJIOCAMH, 0OYBBIO U OEKIIOM.
VYyamuecst OKHBI YMETh:

— OOBSCHATh MEXaHU3M TEPMOPETYIISAINHN;

— OKa3bIBaTh [IEPBYIO IIOMOILb IIPU MOBPEKACHUSA KOKHU, TEIUIOBBIX U COJHEUHBIX yAapax.

Paznen 14. Pazmuoskenue u pa3putue (3 1)

CucreMa OpraHOB Pa3MHOXEHUS: CTpOoeHUe U TurueHa. OmiogoTBopeHue. BayrpuyrpobHoe passurue, ponsl. Jlakramus. Poct u pazButue pedbénka. [InanmpoBanme ceMbu.



IIpenmMeTHbIe pe3yabTaTHI 00yYeHHS

Vyauuecs JOKHBI 3HATH!
— CTpoeHHE U (PYHKIUU OPTaHOB MOJOBOW CHCTEMBI YEJIOBEKA,;
— OCHOBHBIE 3Talbl BHYTPUYTPOOHOTO U BO3PACTHOTO PA3BUTHS YEIIOBEKA.

Pa3nen 15. Boiciuas HepBHasi 1eSITeILHOCTD (5 1)

Pednekc — ocHoBa HepBHOU nesrenvHOCTH. Hccnedoganus U. M. Ceuenoea, U. I Ilasnosa, A. A. Yxmomckoeo, 1. K. Anoxuna. Bunsl pedaekcoB. @opMbl mOBeICHUS.
Oco0eHHOCTH BBICILIEH HEPBHOW JEsATEIbHOCTH U TMoBeAeHHs uesioBeka. [lo3HaBaTenbHble mpouecchl. Topmoxkenue. Tumnbl HepBHOH cuctembl. Peus. Mbiuienne. Co3HaHue.
Bbuonoruueckue purmbl. CoH, €ro 3HaueHue U TUrueHa. I uruena ymcTBeHHOro tpyza. [lamsats. Omorun. OCOOEHHOCTH TICUXUKH YEIOBEKa.

Paznen 16. YUenosek u ero 3noposbe (4 4)

CoOmroficHre CaHUTAPHO-TUTHEHUYECKUX HOPM M IIPaBHII 340poBOro o0Opasa sku3HH. OkasaHue MEpBOH JOBpaueOHON MOMOIIM NMPH KPOBOTCUCHWH, OTPABICHUU yrapHBIM
ra3oM, CIIACCHWHU YTOIAIOIIET0, TPaBMax, 0XKOrax, OOMOpPOKCHUHU. YKpENJICHNE 370POBhs: JBUTATENbHAS aKTUBHOCTD, 3aKajduBaHHe. DaKTOPHl PHCKA: CTPECCHI, THIIOANHAMUS,
nepeyTomiieHHe. BpenHble MPUBBIUKYM, MX BISIHHE Ha 30POBBE UeJOBeKa. UemoBek M okpyxkaromias cpena. Okpykaromasi cpela Kak MCTOYHHK BemlecTB M 3Hepruu. Cpena
obutanus. [IpaBuna noBeeHUs YEIOBEKA B OKPYKalOIIEH cpefe.

JlaGopaTopHble U paKTHYecKUe padoThl

I/I3y‘-IeHI/Ie HpI/IéMOB OCTAHOBKH apTCPpHUAJIbHOI'O H BEHO3HOI'O KpOBOTe‘IeHHﬁ.
Ananmms u OLCHKA BJIMAHHA Ha 3JOPOBLC UCJIIOBCKA (baKTOpOB Opr)KaIOILIefI Cpeanbl.

HpelIMeTHbIe pe3yibTarTbl Oﬁy‘lel-ll/lﬂ

VYyaniuecst 10JKHBI 3HATD:

— 0COOCHHOCTH BBICIICH HEPBHOI JESITENEHOCTH YETIOBCKA,
— 3HAYEHHE CHA, ero (asbl.

VYyammuecst JOIKHBI YMETb!

— BBIJICIATH CYIIECTBEHHBIE IPU3HAKU IICUXUKHU YEJIOBEKA;
— XapaKTepU30BaTh TUIIBI HEPBHOM CUCTEMBI.

Pe3epBHoe Bpemss — 7 yacoB.

IIpeaMeTHbIe pe3yJbTaThl 00yYeHH

VYyaninecst 10JKHBI 3HATD:

— npuéMbl palliOHAIBHON OpraHU3aIMU TPYAA U OTJABIXA;

— OTPULATENBHOE BIUSHUE BPEAHBIX IPUBBIUCK.

Vyamuecs JOKHBI yMETh:

— COOJII0AATh HOPMBI JIMYHOM TUTUEHBI U MPOGUIAKTHKY 3a00JIeBaHUI;
— OKa3bIBaTh MEPBYIO T0BPadeOHYIO TIOMOIIb.

MeranpeaMeTHble pe3yJbTaTbl 00yUeHHUs



VY4ammuecs JOKHBI YMETh:

— IUTAaHUPOBATH COOCTBEHHYIO YUEOHYIO ACATEIFHOCT KaK CAMOCTOSTEIBFHO, TAaK M MOJ] PYKOBOJCTBOM YUHTEIIS;
— Y4YacTBOBATh B COBMECTHOH JEATEIBHOCTH (paboTa B MAJIBIX TPyIax);

— paboTaTh B COOTBETCTBUU C MTOCTABJICHHOW 3a/1aueH, MIIaHOM;

— BBIJCIIATH TJIaBHBIC U CYIICCTBCHHbIEC IPU3HAKY NOHSITUH;

— COCTaBIIATh OITUCAaHUE 0OBEKTOB;

— COCTaBIIATH MPOCTHIE U CIIOXHBIC TIAHBI TEKCTA;

— OCYIIECTBIIATH IMOUCK U 0TOOP WH(POPMAIINH B TOTOTHATEIFHBIX UCTOUYHHUKAX
— BBIABIATH IPUYUHHO-CIICACTBEHHBIC CBSI3M;

— paboTaTh CO BCEMH KOMITOHEHTAMH TEKCTA;

— OIICHHUBATH CBOIO PabOTy U ISSATENBHOCTH OJHOKIACCHUKOB.

JIuyHOCTHBIE Pe3yIbTAThI 00y4eHUsI

— (opMHpPOBaHHE OTBETCTBCHHOI'O OTHOIIEHHS K YICHHUIO, TPYIY;

— (opMHPOBaHKE IIETOCTHOTO MHPOBO33PEHIUS;

— (opMHpPOBaHNE OCO3HAHHOCTH M YBAXKUTEIFHOTO OTHOLICHHUS K KOJIJIETaM, APYTUM JIFOSIM;
— (opMHupoBaHHE KOMMYHHKATHBHOI KOMIIETCHIINH B OOIIEHNH C KOJIIETaMH;

— (opMHpOBaHHE OCHOB YKOIOTHYECKOH KYJIBTYPHI.

«bunosiorusi. O01mme 3aK0HOMEPHOCTH. 9 KIace» (68 4, 2 4 B Hexel110)
Beenenne (1 4)

MecTo Kypca B CHCTEME €CTeCTBEHHOHAYYHBIX TUCIHUIUINH, a TaKXKe B OMoJornyeckux Haykax. llenu u 3agaum xypca. 3HaueHHe MpeaMeTa JUisi OHUMaHHs SMHCTBA BCEro
JKUBOTO W B3aMMO3aBHCUMOCTH BCEX YacTeil Onochepsl 3emin.

Pa3nea 1. DBosouus :kuBoro Mupa Ha 3emie (21 )
Tema 1.1. MHoroo6pa3ue >KuBOro Mupa. Y poBHH OpraHU3allii U OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB (2 )

YPOBHM OpraHu3aliyl >KU3HU: MOJIEKYJISIPHO-TE€HETHUECKUH, KJIETOYHBINA, TKAHEBbIM, OpraHHBIA, OpPraHU3MEHHBIH, MOMYIALUOHHO-BUIOBOW, OHWOTre€OLEHOTHUYECKUA U
6uocdepubrii. EAMHCTBO XMMHUECKOTO COCTaBa >KUBOW MaTEpUH; OCHOBHBIC I'PYIIIBI XUMUYECKUX 3JIEMEHTOB U MOJIEKYI, 00pa3yloline XHBoe BemecTBo orocdepsl. Kierounoe
CTPOCHHE OPTaHM3MOB, HaceLIONNX 3emiro. OOMEeH BEIIeCTB U CaMOPETYJLIIUSA B OHOIOTHYECKUX cucTeMax. CaMOBOCIPOU3BECHUE; HACIEICTBEHHOCTh U M3MEHYUBOCTh KaK
OCHOBA CYIIIECTBOBaHUS KUBOW MaTepur. PocT u pasButue. PazapaxxumocTs; HopMbl H30MpaTebHON peakiii OpraHU3MOB Ha BHEITHUE BO3JACHCTBUSA. PUTMHUYHOCTH TPOIIECCOB
KU3HEICSITEIbHOCTH; OMOIOTMYECKUE PUTMBI U MX 3HaYeHUE. [IMCKPETHOCTH KMBOTO BEIIECTBA U B3AaMMOOTHOILICHHUS YaCTH U LIEJIOT0 B OMOCcHCTeMaX. DHEPro3aBUCUMOCTD JKHUBBIX
OpraHmsMoB; (opmsl moTpeOnenust sHepruu. LlapcTBa KMBOM HPUPOIBI; KpaTKas XapaKTEPHCTHKa CCTECTBEHHOH CHCTEMBI KJIACCH(HMKAIWK XMBBIX OpPraHn3MoB. Bumopoe
paszHoobOpasue.

HemoncTpanus



CxeMBl, OTpa)kaloIIre CTPYKTYPHI apCTB KHUBOH MPUPOJIBL.
IIpeameTHBIE pe3yJIbTAThHI 00yUeHUs

VY4amuecs qOIKHBI 3HATh:

— YPOBHH OpPraHU3alMU KUBOM MaTepUH U HAay4YHbIEe NUCLMIUIMHBL, 3aHUMAOLINECS H3YyYE€HHEM IIPOLECCOB KU3HEACATENIbHOCTH Ha KaXKJIOM U3 HUX;
— XUMMYECKUH COCTAB KUBBIX OPraHU3MOB;

— pPOJIb XUMHUYECKHX JJIEMEHTOB B 00pa30BaHUN OPraHUIECKUX MOJIEKYI;

— CBOMCTBA )KMBBIX CUCTEM U OTJIMYME UX MPOSABICHUN OT CXOIHBIX IIPOLIECCOB, IPOUCXOIAIINX B HEXXUBOU IIPUPOIE;

— LapCTBa )KMBOM NPUPOIBL, CUCTEMATUKY U IPEACTaBUTEIIEH PAa3HBIX TAKCOHOB;

— OPHEHTUPOBOUYHOE YHUCIIO U3BECTHBIX BUIOB XKUBOTHBIX, PACTEHUH, TPHOOB U MUKPOOPTraHU3MOB.

Yyamuecs JOIDKHBI yMETh:

— J1aBaTh ONpEJIENIEHNs YPOBHEW OPraHU3aluK KHBOTO U XapaKTEPH30BaTh IIPOLIECCHI JKU3HEAEATENBHOCTH Ha KaXKIOM U3 HUX;
— XapaKTePHU30BaTh CBOICTBA KUBBIX CHCTEM;

— OOBSICHATB, KaK MPOSBIIAIOTCS CBONCTBA XHUBOTO HA KaXIOM U3 YPOBHEH OpraHU3alluH;

— IPUBOJUTH KPATKYIO XapaKTEPUCTUKY UCKYCCTBEHHON M €CTECTBEHHON CHCTEM KJIACCH()UKAIIH KUBBIX OPTaHH3MOB;

— OOBSCHATD, IOYEMY OPTaHU3MBI OTHOCST K Pa3HBIM CHCTEMAaTHYECKUM TPYIIIaM.

Tema 1.2. Pa3BuTre 61010THN B 10AapBUHOBCKUM nepro (2 1)

Paszgumue 6uonocuu 6 dodapsunoscxuii nepuod. I'ocnoocmeo 6 nayke npedcmasienutl 00 «U3HAYATLHOU YeaecoobpazHOCmuy U HeUSMEHHOCIU JHCUBOU npupoosl. Pabomul
K. Jlunnesn no cucmemamuxe pacmenuti u scueommuwix. Jgomoyuonnan meopus XK. b. Jlamapka.

HemMoncTpanus

Bbrorpadun y4€HbIX, BHECIINX BKJIAJ B pa3BUTHE 3BOJIIOIMOHHBIX uael. JKu3ue u gestensHocTs K. b. Jlamapka.

Tema 1.3. Teopus Y. [lapBuHa 0 NIPOUCXOXKICHUN BHJIOB IIyTEM €CTECTBEHHOT0 0TOO0pa (5 1)

[Ipennmoceuikn BO3HUKHOBeHMs ydeHus Y. JlapBuHA: NOCTHKCHUS B OOJIACTHM €CTECTBCHHBIX HAyK, JSKCIEAMIMOHHBIM Marepuan Y. JlapBuna. Yuenue Y. dapuna o0
HCKycCcTBeHHOM oTOope. Yuenue Y. JlapBuHa o ecrecTBeHHOM 0TOOpE. Bum — sneMeHTapHas SBOIIONMOHHAS eAMHAIA. BeeoOuas nHANBUIyaIbHAS N3MEHYMBOCTD U H30BITOYHAS
YHUCIIEHHOCTH TOTOMCTBA. bopr0a 3a cymiecTBOBaHNE U €CTECTBEHHBIH 0TOOD.

JemoHcTpanus

Buorpadus Y. Japsuna. MapmipyT u KoHKpeTHBIe Haxoaku Y. Jlapunaa Bo BpeMs myTeniecTBus Ha kKopadie «burimby.

IIpexMeTHbIe pe3yJbTaThbl 00y4eHHA

VYyamniuecst 1OJKHBI 3HATD:

— IIPEJICTaBJICHUS €CTECTBOUCIBITATENEH JOJAPBUHOBCKON 3MOXU O CYLIHOCTH KUBOW IIPUPOABL;

— B3misabl K. JIMHHEs Ha cUCTeMy KHBOTO MHPA;

— OCHOBHBIE ITOJI0XKeHNs dBomoIronHoi Teopun XK. b. Jlamapka, e€ mo3nTuBHBIE U OMIMOOYHBIE YEPTHI;

— yuenne Y. JlapBuHa 00 HCKyCCTBEHHOM OTOOpE;
— yuenue Y. JlapBuHa 0 eCTeCTBEHHOM OTOOpE.



VY4armmecs JOKHBI YMETh:

— OIICHMBATH 3HAYCHHUE 3BOMOIIMOHHON Teopuu JK. b. Jlamapka ayist pa3BuTHst OHOJIOTHY;

— XapaKTepHu30BaTh MPEANOCHUIKH BO3HUKHOBEHHS 3BOMIONMOHHON Teopuu Y. JlapBuHa;

— J1aBaTh ONPECIICHNE TOHATHSIM «BUID U «IIOIYJISIINS;

— XapaKTepru30BaTh MPUYNHBI OOPHOBI 33 CYIIECTBOBAHIE;

— OTpe/eNATh 3HAUYCHHE BHYTPUBHIOBOH, MEXBHUIOBOM OOPHOBI 32 CyIIIeCTBOBaHUE U OOPHOBI ¢ AOMOTHIECKUMH (PaKTOPAMH CPEJIBI;
— J1aBaTh OIICHKY €CTECTBEHHOMY OTOOPY KaK pe3yabTaTy OOpHObI 32 CYIIECTBOBAHHE.

Tema 1.4. [IprcnocoOIEHHOCTS OPTaHU3MOB K YCIOBHUSIM BHEITHEW Cpebl KaK pe3yabTaT JeHCTBUS eCTeCTBEHHOTO 0TOO0pa (2 1)

IIpucnocoburenbHBIe 0OCOOEHHOCTH CTPOCHUS. [IOKPOBUTEIBCTBEHHAS OKpacKa IOKPOBOB Tela: CKPHIBAIOMIAs OKpacka (OMHOTOHHAS, JBYTOHOBAs, PACWICHSIONIAS W Jp.);
mpefocTeperaromas  okpacka. Mmumukpus. [IpucrmocoOuTenpHOE IOBEICHHE JKHBOTHBIX. 3abora o moToMmMctBe. @Dmsmonmormyeckue amantanun. OTHOCHTEIBFHOCTD
MIPHUCIIOCOOICHHOCTH.

Jemoncrtparus

Wnnroctpariuy, JIeMOHCTPUPYIOIINE CTPOCHUE TENa KUBOTHBIX M PACTUTEIBFHBIX OPraHU3MOB, 00ECIICUNBAIOIINE BEDKUBAHUE B THIMYHBIX IUIST HUX YCIOBHUSX CYIIECTBOBAHMS.
ITpuMeps! pa3IuuHbIX BUI0B IOKPOBUTEIIBCTBEHHOM OKPACKH Y )KUBOTHBIX.

JlaGopaTopHble U NpakTHYecKue padoThl

O06cyxaenne Ha MOJIEIISIX POJIU TPHUCTIOCOONTENIFHOTO TIOBEICHHS )KUBOTHBIX.

IIpeameTHBIE pe3yJIbTATHI 00y4YeHUS

VYyuanuecst 1OJKHBI 3HATD:

— THIIBI HOKPOBUTEIBCTBCHHON OKPACKHU (CKPBIBAIOIIAs, IPEAOCTEPEraloIias) U UX 3HaYCHUE ISl BEDKUBAHHUS;

— OOBSCHITH OTHOCHTEIIBHBIN XapakTep MPUCIOCOOICHNUH;

— 0COOEHHOCTH TPUCTIOCOOUTETHLHOTO TIOBEICHHUS.

Vyamuecs JODKHBI yMETh:

— NPUBOAUTH NPUMEPBI IPUCIIOCOOUTENBHOIO CTPOCHUS TEa, IOKPOBUTEIBCTBEHHOM OKPACKH OKPOBOB U MOBEIEHUS XKHUBBIX OPIraHU3MOB.

Tema 1.5. Mukpossomtonus (2 4)

Bup kak reHeTruuecku HN30JIMpOBaHHAsA CHUCTEMA, PCHOPOAYKTUBHASA HU30JIIIHUA H €€ MEXaHHU3MBI. HOHy.]'ISH_[I/IOHHaH CTPYKTypa BHIA, SKOJOTHMYCCKUC KW TCHECTUYCCKUC
XAPaKTCPUCTUKHA HOHynﬂHHfI. HOHYJ'DII_[I/IFI — DJICMCHTAapHaA 3BOJIOLIMOHHAA €AWHULIA. HYTI/I H CKOPOCTH BI/IZ[OO6p3.30BaHI/I$[; reorpaQ)I/IquKoe 1 OKOJIOIrM4YC€CKOC BI/II[OO6p8.30BaHI/Ie.

JemoHncTpanus
CxeMBbl, HLTIOCTPUPYIOIIHE Tpolecc reorpadudeckoro BupooOpazoBaHus. JKuBble pacTeHMS M KHBOTHbBIC, TepOaphM M KOJJICKIHH, MOKa3bIBAIOUINE HHIUBHIYAIBHYIO
U3MEHYHUBOCTh U pa3H006pa31/Ie COPTOB KYJIbTYPHBIX paCTeHI/Iﬁ " TTOpOoJa AOMAIIHUX >XKUBOTHBIX, a4 TAKKE€ PE3YJIbTaThbl HpI/ICHOCO6J'IeHHOCTI/I OpraHnu3MoB K Cpeac 00UTaHUA U

Pe3ynbTaThl BUI000Pa30BAHUSL.

JlaGopaTopHble U NpaKkTHYecKue padoThl



*
N3ydenue npucriocoOIEHHOCTH OPraHU3MOB K cpejie OOUTaHUS . .
W3ydeHne N3MEHUYMBOCTH, KPUTEPUEB BUJIA, PE3YyJIbTATOB HCKYCCTBEHHOTO OTOOPA Ha COPTaxX KyJIbTYPHBIX PACTCHUI .

IIpenmMeTHbIE pe3yabTAaTHI 00yYeHHS

VY4armuecs JOKHBI 3HATH:

— 3HaveHue 3a00THI O MOTOMCTBE ISl BEDKUBAHHS;

— OIIPEICTICHNUS TIOHITUH «BHID H IO,

— CYIIHOCTh TCHETHYECKIX MPOIECCOB B OMYIIIIUIX;

— (opMBI BHI000pa30BaAHUSL.

VYdaruecs JODKHBI YMETh:

— OOBSICHATH MPUYMHBI pa3AeiIeHUs BUIOB, 3aHUMAIOIINX OOIIMPHBINA apeall OOUTaHuUs, Ha MOIYISINN;

— XapaKTepHU30BaTh IPOIECC IKOIOTHIECKOT0 B reorpaduuecKoro BHI000pa3oBaHus;

— OLIEHMBATH CKOPOCTH BUJ000PA30BAHMUS B PA3IMIHBIX CHCTEMATHIECKUX KAaTETOPHUSX JKUBOTHBIX, PACTEHHH M MUKPOOPTaHU3MOB.

Tema 1.6. buonoruyecku mocneacTBys agantanud. Makpossomonus (3 1)

I'maBHBIC HampaBJICHUS DBOJIOIMOHHOTO Tporiecca. buonoruueckuit mporpecc u 6uosnoruueckuii perpecc (A. H. Ceeprio). IlyTi moctrxkenns OHMOIOTHYECKOrO Mporpecca.
OCHOBHBIC 3aKOHOMEPHOCTH DBOJIONWU: AUBEPTCHIHNS, KOHBEPIeHIN, Mapauienu3M. [IpaBuia SBONIONKN TPYII OPTaHU3MOB. Pe3yiabpTaThl SBONIOIMU: MHOT000pa3ue BUIOB,
OpraHuyeckast Lenecoo0pa3HOCTb, IOCTENEHHOE YCIOXKHEHUE OPTaHUu3aliH.

HemoncTpanus

[IpuMepbl TOMOIOTHYHBIX U AHAJIIOTUYHBIX OPraHOB, UX CTPOEHUS U NPOUCXOKACHUS B OHTOreHe3e. CXeMbl COOTHOLIEHUS IMyTel MPOrpecCUBHON OHOIOTMUECKON HBOMIOLUH.
Martepuainsl, xapaKTepU3yrOIIKe IpeACTaBUTENEH )KUBOTHBIX U pacTeHUH, BHECEHHBIX B KpacHyro KHUT'Yy U HAXOISALIMXCS 110/ OXpaHOH rocynapcraa.

IIpenMerHbIe pe3yJbTaThl 00y4YeHHs

VYyaniuecst 10JKHBI 3HATD:

— IJIaBHBIC HATPABJICHUS DBOJIOIMH: OMOJIOTHUYECKUI MTPOrpecc U OMOIIOTUYECKHA Perpecc;

— OCHOBHBIC 3aKOHOMEPHOCTH SBOJIIOIUH: IMBEPTEHIINIO, KOHBEPTCHIIMIO U MapalIeIIn3M;

— pe3yJbTaThl BOIIOLHUU.

Vyaiuecs JOHKHbBI YMETh:

— XapaKTepU30BaTh IyTH JTOCTIKEHIS OHOIOTMYECKOT0 Iporpecca: apoMopho3, MAN0aIaNTANUIO H OO0 JeTCHEPAIHIO;
— MPUBOAUTH IPUMEPHI TOMOJIOTUYHBIX U aHAJOTMYHBIX OPraHoB.

Tema 1.7. Bo3HukHOBeHME KU3HU Ha 3emite (2 1)

OpraHn4eckuii MHp Kak pe3yiabTaT 3BONIOUMH. BO3HHKHOBEHHME M pa3BUTHE XHM3HM Ha 3emiie. XMMHUYECKHH, MpeaOHoNorudeckuil (Teopust akazemuka A. M. Omapuna),
OMOJIOTHUECKHUH M COLMATIBHBIN ATAIlBl pa3BUTHSA )KUBOU MaTepnu. OUIOreHETHYECKUE CBA3U B XKHUBOI MIPHUPO/IE; €CTECTBEHHAS KIACCU(DUKAIIHS )KUBBIX OPTaHU3MOB.

JemoHcTpanus
CxeMbl BO3HUKHOBEHUS! OTHOKIIETOUHBIX DYKapUOT, MHOTOKJIETOYHBIX OPraHU3MOB, Pa3BUTHS LIAPCTB PACTEHUM U dKUBOTHBIX.

IIpenmeTHbIe pe3yJibTATHI 00yYeHHA



VY4armuecs JOKHBI 3HATH:

— teopuro akagemuka A. M. Omapuna o mpoucxXoxXAeHUH KU3HU Ha 3eMIIe.

VY4ammuecs JOKHBI YMETh:

— XapaKTepHU30BaTh XUMHUYCCKUH, MPEIONOIOTHUECKUI, OMOIOTMYECKHUI U COITUANTLHBIN ATAITbI PA3BUTHS XKUBOW MaTCPHH.

Tema 1.8. Pa3zButue xu3nu Ha 3emie (3 1)

Pa3Butue xu3HU Ha 3emile B apXeHCKyl0 M MpOTepo30icKyro 3pbl. IlepBbie ciensl sxu3Hu Ha 3emiie. [losBieHHEe BceX COBPEMEHHBIX THUIIOB OECIO3BOHOYHBIX >KUBOTHBIX.
IIepBrie xopaoBbie. Pa3BuTHe BOAHBIX pacTeHHid. Pa3BuTHe KM3HU Ha 3emile B Majie030icKyto 3py. [losBieHne u 3BOMOLMS CYXOMYTHBIX pacTeHUH. [lanopoTHUKH, ceMeHHbIe
ManopOTHUKH, TOJOCEMEHHbIE pacTeHHs. BO3HUKHOBEHHE TO3BOHOUHBIX: PBIObI, 3eMHOBOJIHBIE, IPECMBIKAOLIUECs. Pa3BuTHe )XM3HU Ha 3eMile B ME3030MCKYI0 U KalHO30MCKYIO
opbl. [losiBiIeHHE U pacnpocTpaHEHUE MOKPBITOCEMEHHBIX pacTeHuil. Bo3HMKHOBeHHE NTHLI U MileKonuTaomux. [loseneHue u pa3surue npumaToB. IIpoucxoxaeHre venoBeka.
Mecro yenoBeka B jxuBOH mpupoje. CucreMaTnyeckoe mojokeHue Buaa Homo sapiens B cucreme UBOTHOTO Mupa. [Ipu3HaKu v CBOWCTBA YeIOBEKA, TO3BOJISIOIINE OTHECTH €ro
K Pa3IHMYHBIM CHCTEMAaTHYECKUM TPYIIaM IapcTBa >KUBOTHBIX. CTaauy 3BOJIOIMHY YEJIOBEKA: APEBHEHINNIT YEeTIOBEK, JPEBHHUH YENOBEK, IIEPBBIC COBpEeMEHHBIC Tronu. CBoicTBa
JenoBeka Kak Ouonorndeckoro Buaa. [lomymsimuonHas cTpykTypa Buaa HOMO sapiens; demoBedeckue packl; pacooOpa3oBaHue; eAWHCTBO MPOUCXOKICHHUS pac. AHTHHAYJIHAs
CYIIIHOCTB pacHu3Ma.

JemoHcTpanus

Penponykuuu xaptuH 3. Bypuana, orpaxaronmx ¢ayHy u Gpropy pa3indaHbIX 3p U nepuogoB. CXeMbl pa3BUTHS HAPCTB XKHUBOH Mpupoabl. OKaMEeHEIOCTH, OTIICYaTKH PaCTCHHN
B JIpEBHUX Mopojax. MojeH CKeJIeTOB YeJI0BEKa U M03BOHOYHBIX KUBOTHBIX.

IIpenmeTHbIe pe3yJibTATHI 00yYeHHS

VYwyamnuecst 10JKHBI 3HATD:

— OTaIllbl pa3BUTUA JKUBOTHBIX U paCTeHI/Iﬁ B pa3jIMYHbIC IICPUOIbI CYICCTBOBAHUA Semin.
Vyamuecs JOKHBI YMETh:

— ONMCHIBaTh Pa3BUTHE XKU3HU Ha 3eMJI€ B apXEICKYIO U IPOTEPO30MCKYIO IPBbI;

— OIKCHIBATh Pa3BUTHE KU3HU HA 3eMIIE B MAJI€030MCKYIO 3PY;

— OIHKCHIBATh Pa3BUTHE KU3HU HA 3eMII€ B ME3030MCKYIO 3pY;

— OIUCHIBATh PA3BUTHE )KU3HU HA 3eMJIe B KalTHO30HCKYO 3py.

IIpenmeTHble pe3yJbTAThI 00yYeHHS

Vuyamuecs: JOIKHBI 3HATD:

— NIBYIKYIIME CHJIBI aHTPOTIOTEHE3A;

— CHUCTEeMAaTHYECKOE MOJIOKEHUE YEJIOBEKA B CHCTEME KUBOTO MUPA;

— CBOICTBA YeJI0BEKA KaK OMOJIOTMYECKOr0 BH/IA;

— DTanbl CTAHOBJIEHUS YeJIOBEKA KaK OMOIOTMYECKOTO BHU/IA;

— pachl YeoBeKa M UX XapaKTepHbIe 0COOCHHOCTH.

VYyamuecst OIKHBI YMETb:

— XapaKTepHU30BaTh POIb NPSAMOXOXKACHHUS, PA3BUTHUS TOJIOBHOTO MO3Ta M TPY/a B CTAHOBJICHHUH YEIIOBEKA;
— OIIpOBEpraTh TEOPHIO pachu3Ma.

MeranpeaMeTHbIe pe3yJbTaTbl 00yUeHHUs



VYuarnuecs J0JKHBI YMETb:

— paboTaTh ¢ y4eOHHKOM, paboUeii TETPaAbIO U TUJAKTHUYECKUMHI MaTepUaIaMu;

— COCTaBIISITh KOHCIIEKT maparpada yuyeOHHKa 10 U/WITU MOcIie U3yYeHHs MaTepraia Ha YPOKe;

— pa3pabaThiBaTh IUIaH-KOHCIIEKT TEMbI, UCIIOJIB3Ysl Pa3Hble NCTOYHUKHU HH(OpMaIHy;

— TOTOBUTH YCTHBIE COOOICHUS U TUCEMEHHbIEC pedepathl, UCTIONB3Ys HHOOPMAIHIO YIeOHHKA U JOTOIHUTEIbHBIX HCTOYHUKOB;

— TIOJIB30BAaThCS IIOMCKOBBIMU cucTeMaMu MHTepHeTa;

— BBIMIOJHSATE JTaA00OpaTOpHBIE PAabOTHI IO PYKOBOJCTBOM YUUTEIIS,

— CpaBHHBATH MPECTABUTENCH pa3HBIX TPYIIT PACTCHUH U )KUBOTHBIX, JI€NATh BEIBOABI HA OCHOBE CPaBHEHUS,

— OLICHHMBATH CBOWCTBA MOPO JOMAITHHUX XKHUBOTHBIX M KyJIBTYPHBIX PACTCHUH IO CPABHEHUIO C JUKUMU MPEIKAMU;

— HAXOJWTh WH(POPMAIIIIO O Pa3BUTUU PACTCHUH M )KUBOTHBIX B HAYYHO-TIOMYISIPHOH JIUTEpaType, OMOIOTUIECKUX CIOBApSX M CIIPABOYHUKAX, aHATH3UPOBATh U OICHUBATH
e€, IepeBOANTE U3 OTHON (POPMBI B IPYTYIO;

— CpaBHUBATh U COIOCTABIISATH MEXKIy COOON COBPEMEHHBIX M MCKOIAeMBbIX KHBOTHBIX M3yYSHHBIX TAKCOHOMUYECKHUX IPYIIIL;

— HCIOJIb30BaTh UHIYKTUBHBIA U JITYKTUBHBIA OAXO/bI IIPH U3YYSHUH KPYITHBIX TAKCOHOB;

— BBUABJISITH MPU3HAKK CXOZACTBA U PA3IMYUsl B CTPOCHUH, 00pa3e KM3HHU U MIOBEACHHUHU )KUBOTHBIX M YEJIOBEKa;

— 00001aTh U JeNaTh BBIBOIBI 10 H3YYEHHOMY MaTepHaly;

— MIpPCACTaBIATH H3y‘leHHbH71 MaTepuall, UCIOJb3ys BO3SMOKHOCTH KOMIIbIOTCPHBIX TEXHOJIOTHM.

Paznen 2. CtpykTypHas opraHu3anus *uBbIx opraHu3moB (10 u)

DJIEMEHTHBIN COCTaB KIIETKH. PacripocTpaHEHHOCTh 3JIEMEHTOB, UX BKJIAJ B 00pa30BaHUE KUBOW MaTepuu U 0OBEKTOB HEXXUBOUW MPHUPOIBI. MaKpOAJIEeMEHTHI, MUKPOIJIEMEHTHI;
WX BKJIJ B 00pa3oBaHHE HEOPTraHWYECKUX W OPraHWYECKHMX MOJICKYJ JKMBOTO BellecTBa. HeopraHnmueckne MOJIEKYNbI KHBOTO BellecTBa. Boma; e€ XuMUYecKne CBOWCTBA H
ouosornyeckas posib. CojM HEOPraHWYECKHX KHCIIOT, X BKJIAJ B OOECIIEYCHHE MPOIECCOB JKU3HEACITEIBHOCTH W TOJUIep)KaHue roMeoctasa. Pojib KATHOHOB M aHHOHOB B
obecrieueHuN TPOIECCOB XU3HEAEITeNbHOCTH. OCMOC U OCMOTHYECKOE JABJICHHUE;, OCMOTHYECKOE MOCTYIUICHHE MOJIEKYIN B KieTKy. OpraHudecKkue MOJEKyNbl. bronorndeckue
MoJUMephl — O€JIKU; WX CTPYKTypHas opraHuzanus. DyHKIUU OENKOBBIX MOJEKYNI. YTJIEBOJbI, MX CTPOCHHE M OHoiorudeckas poib. JKUpbl — OCHOBHOW CTPYKTYpPHBIH
KOMTIOHEHT KJIETOYHBIX MeMOpaH u uctouHuk 3Hepruu. JJHK — monekynsr HacneacrBenHoctu. Penyrumkanusa JIHK, nepenaua HacnencTBeHHON WH(GOpPMAIMKA U3 TIOKOJICHUS B
nokosienne. Ilepemaua HacnmencTBeHHOW HHGpOpPManuM M3 siApa B IuTomIasMy; TpaHckpumuus. PHK, e€ crpykrypa m ¢ynkuun. MHbopMmanuoHHBIE, TpaHCHIOPTHEIC,
pubocomanpubie PHK.

JemoHcTpanus

OO0BEMHBIE MOZETH CTPYKTYPHOH OpraHM3allii OHOJIOTHYCCKHUX IOJMMEPOB — OEIKOB M HYKIIEMHOBBIX KHCJIOT, MX CPaBHEHHE C MOJAEISIMH HCKYCCTBEHHBIX ITOIMMEPOB
(Hampumep, MOJIMBUHUWIXJIOPUAOM).

IIpenmeTHbIe pe3yJbTAThI 00yYeHHS

VYuyanuecst 10JDKHBI 3HATD:

— MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI, X BKJIaJl B 00pa30BaHUE HEOPTAHWYECKUX M OPraHUYECKUX MOJIEKYJI )KUBOTO BEIIECTBA;
— XUMHYECKUE CBONCTBA U OMOIOTUYECKYIO POJIb BOJIBI;

— POJIb KATHOHOB ¥ aHHOHOB B 00ECTICUYCHUH TIPOIIECCOB KU3HEACATEIBHOCTH;

— YPOBHH CTPYKTYpPHOH OpTraHu3allui OEIKOBBIX MOJIEKYJ;

— MPUHIHUIIBI CTPYKTYPHOH OpraHu3aiy U GyHKIUU YTIIEBOJIOB;

— IPUHIOATE CTPYKTYPHOU OpTraHU3aluy U (PYHKIIUHU KUPOB;

— cTpykTypy HykiaenHoBBIX kKucioT (JJHK u PHK).

VYyamuecs JOHKHBI YMETh:



— O0OBSACHATH MIPUHLIUI NSHCTBYSI (HEPMEHTOB;
— XapaKTepH30BaTh PYHKIINU OCIKOB;
— OTMEYaTh SHEPTEeTUYECKYIO POJIb YIIIEBOJIOB U IIACTUYECKYIO (DYHKIIHIO )KHUPOB.

Tema 2.2. OOMeH BellecTB U MpeoOpa3oBaHUe SHEPTHH B KIeTKe (3 4)

OOmen BCIICCTB U MPEBPALNICHUC SHEPTIUH B KIICTKE. TpchnopT BCHIECTB 4€PE3 KIICTOYHYIO MeM6paHy. ITuno- u (1)3FOHPITO3. BHYTpI/IKJ'IeTOT-IHOC NMUIICBAPCHUEC U HAKOIIJICHHUE
OHCPIuu; paClICIIJICHUC IIFOKO3BbI. buocuntes GCHKOB, JKHUPOB U YTJICBOJOB B KJICTKE.

IIpenMeTHbIe pe3yJibTATHI 00yYeHHS

VY4aruecs JODKHBI YMETh:
— ONMCHIBaTh OOMEH BELIECTB M MPEBpAICHIE SHEPTUH B KIIETKE;
— MPUBOJUTH MOAPOOHYIO cXeMy Tpoliecca OMOCHHTE3a OCIIKOB.

Tema 2.3. Ctpoenue u QyHKIMH KIETOK (5 9)

IIpokapuotuveckue KiIeTkd: Gopma U pasmepbl. lluromnazma OakTepuanbHOW KieTkn. OpraHu3anus Merabonm3ma y mpokapuoT. ['eHeTwdeckwii ammapar OakTepui.
Cmopoo6OpazoBanue. PasMHOkeHHEe. MecTo U poiib MPOKapUoT B OHMOLEHO3aX. DyKaproTHieckas kierka. L{utommasma sykapuotndaeckoil kinetku. OpraHeiuibl DUTOIIA3MBbl, HX
cTpykrypa u ¢(ynkumu. Llurockener. BrimodeHns u ux ponb B Merabonm3me KIETOK. KieTouHoe sapo — LEHTP YIpaBICHUS KHU3IHEIACATEIFHOCTRIO KIeTKH. CTPYKTYpHI
KJICTOYHOTO s/Ipa: simepHast 000JI0YKa, XPOMAaTHH (TeTEPOXPOMATHH), SAPBIIKO. OCOOCHHOCTH CTPOCHUSI PACTHTENHFHON KieTkd. Jlenenue kieTok. KieTkn B MHOTOKIETOYHOM
opranmwme. [lonsTre 0 TupPepeHINPOBKE KICTOK MHOTOKIETOYHOTO Oprann3Ma. Mutotndeckuil uki: natepdasa, pexymwmkanus JHK; MuTo3, (ha3el MUTOTHYECKOTO JTEICHHS
U TpeoOpa3oBaHUS XPOMOCOM. BHONOTHYECKWI CMBICT M 3HAa4YeHHE MHUTO3a (Oecrojoe pa3MHOXKEHHE, POCT, BOCIIONHCHHE KIETOYHBIX IOTEPh B (DU3HUOJOTHUCCKUX U
MAaTOJOTMYECKUX YCIOBUAX). KiieTouHas Teopus CTpOeHUsI OPraHu3MOB.

JemoHcTpanus

[IpuHIUNUaNEHBIE CXEMbI YCTPOHCTBA CBETOBOTO M 3JIEKTPOHHOTO MHKpOCKoma. CXeMbl, HIUTIOCTPUPYIOIINE METOBI MPErnapaTUBHOW OMOXMMHH W UMMYyHOJIOTHH. Moaenn
KJIeTKH. CXEeMBI CTPOCHUSI OPTaHOUIOB PACTUTEIBHOM M JKUBOTHOHN KJIETOK. MUKpOTpenapaTsl KJIETOK PACTeHUH, >KUBOTHBIX U OJHOKJIETOUHBIX IPpUO0OB. DUTYPEI MUTOTHYECKOTO
JIeNICHNS B KJIETKaX KOpEIIKa JIyKa IT0Jl MUKPOCKOIIOM U Ha cxeMe. MaTepuraibl, pacCKa3bIBaloONe 0 Onorpadusax y4eHbIX, BHECIINX BKJIl B Pa3BUTHE KJICTOUHON TEOPHH.

JlaGopaTopHble U IpaKTHYecKUe padoThI
Wzyuenne xireTok OaKkTepuil, paCTeHU U )KUBOTHBIX Ha TOTOBBIX MUKPOIIPETIapaTax .
IIpenmeTHbIe pe3yJibTATHI 00yYeHHS

Vuaruecs I0JKHBI 3HATb:

— ONpe/eNeHUs] MOHITHI «IPOKAPUOTBDY, «3YKAPUOTBD, «XPOMOCOMBD», «KapPUOTHID), KMUTO3;
— CTpOEHHE MPOKAPHOTUUECKOH KIIETKH;

— CTpOEHHE MPOKAPHOT (OAKTEPUH U CHHE3EIEHBIE BOJOPOCTH (ITHaHOOAaKTEepHH));

— CTpOEHHE 3yKapUOTHUYECKON KIICTKU;

— MHOT000pa3ue dyKapuoT;

— 0COOCHHOCTH CTPOCHUS PACTUTENBHON U KHUBOTHOH KIETOK;

— TJIaBHbIC YaCTH KIIETKH;



— OpraHou/ibl LUTOIJIa3Mbl, BKIIOUEHUS;

— CTaJ{l MUTOTHYECKOTO IIUKJIa U COOBITHS, IPOUCXOISIINE B KIETKE HAa KaKIOH U3 HUX;

— II0JIO’KEHUS KJIIETOUHOH TEOPUU CTPOEHUSI OPraHU3MOB;

— OMONIOTMYECKUI CMBICIT MUTO34.

Vyamuecs JOHKHBI YMETh:

— XapaKTepHu30BaTh METa0O0JIM3M y IPOKAPHUOT;

— ONMCHIBAaTh TEHETUYECKUH amnmapaT OaKkTepuit;

— OIUCHIBATh MPOIIECCHI CIOPOOOPA30BAHUS U PA3MHOKEHUSI TPOKAPHUOT;

— 00BACHATH MECTO U POJIb IPOKAPUOT B OMOIIEHO3aX;

— XapaKTepru30BaTh PYHKIMHA OPTaHOMIOB IIUTOIIA3Mbl, 3HAUCHHE BKIIOYCHUH B )KU3HEACATSIBHOCTH KIICTKH;
— OIUCHIBATh CTPOCHUE M (YHKIIUH XPOMOCOM.

MeranpeaMeTHbIe pe3yJbTaTbl 00yUeHHUs

Vyamuecs JOKHbBI YMETh:

— COCTAaBJIATH CXEMBI U TAOJUIIBI I MHTETPALIUH [TOTY4ICHHBIX 3HAHUH;

— 00001aTh U JenaTh BBIBOBI 110 H3YYEHHOMY MaTepHaly;

— paboTaTh C IOMOJHUTENLHBIMA UCTOYHUKaMU HH(OPMAIIMU U UCTIONB30BATh UX JJIsl TIOMCKA HEOOXOIUMOT0 MaTepHraa;
— MPENCTABIIATH U3yYSHHBIN MaTepUa, UCIIOIB3Ysl BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA;

— OOBSCHATH PUCYHKH M CXEMBI, IIPEJICTABIICHHBIC B YICOHHKE;

— CaMOCTOSITEIILHO COCTABIISATh CXEMBI IIPOIIECCOB, MPOTEKAIOIIMNX B KIIETKE, U «IIPUBSI3BIBATH» OTAEIBHBIE X 3TaIbl K Pa3IMYHBIM KJIETOYHBIM CTPYKTYpaMm;
— WJUTIOCTPUPOBATH OTBET NMPOCTEHIIUMHU CXeMaMU U PUCYHKaMU;

— paboTaTh C MUKPOCKOIIOM M MU3TOTOBJISTH MIPOCTEHIINE MIpenaparhl ik MUKPOCKOIIMYECKOTO UCCIIEI0OBaHUSI.

Pa3nen 3. Pa3MHOKeHHe M MHAUBUAYATbHOE Pa3BUTHE OPraHu3MoB (5 )
Tema 3.1. PasamHOXEHHE OpraHU3MoB (2 )

CymHocTh ¥ (OpPMBI Pa3MHOKECHUS OpraHu3MoB. becronoe pazMHOKEHHE pacTeHHUH W KUBOTHBIX. [10JI0BOE pa3sMHOXKEHHUE KMBOTHBIX M PaCTCHHI; 00pa30BaHHUE IMOJIOBBIX
KJIETOK, OCEMEHEHHE M OIUIOJIOTBOPEHHE. bromormueckoe 3HaueHHE IOJIOBOTO pasMHOXKEHMA. I'amerorenes. Ilepmonsl 00pa3oBaHMS IMONOBBIX KIETOK: Pa3MHOXEHHE, POCT,
co3peBaHue (Meii03) U popMUPOBaHHUE MOJIOBBIX KiIeTOK. OCOOEHHOCTH cliepMaToreHe3a u oporenesa. Qo J0TBOpEeHHeE.

HemoncTpanus

[I1akaTel, WIDTFOCTPUPYIOIINE CIIOCOOBI BETETATUBHOTO Pa3MHOMKEHHS IDIOIOBBIX JIEPEBHEB U OBOIIHBIX KYIbTYp. MUKpomnpenapaTsl sinekneTok. @otorpaduu, orpaxkaromnime
pa3Hoobpa3ue MOTOMCTBA Y OHOM Mapbl POAUTENEH.

IIpenmeTHbIe pe3yJbTAThI 00y4YeHHS

VYyaniuecst 10JKHBI 3HATD:

— MHOroo6pasue ¢hopM 6ecroI0ro pa3sMHOKEHHS U IPYIIIBI OPraHU3MOB, TSI KOTOPBIX OHHM XapaKTEPHBI;
— CYLIHOCTb MOJIOBOTO Pa3MHOXKEHHS U €ro OMOJIOTHYECKOe 3HAUCHHUE;

— TMIPOIIECC FaMeTOreHe3a;

— Mel03 1 ero OMOJIOTHYEeCKOe 3HaYCHHE;

— CYIIHOCTH OIIIOJIOTBOPEHHSI.

VYuamyecs J0KHBI YMETh:

— XapaKTepu30BaTh OMOIOTHYECKOE 3HaYeHHEe OECIIONoro pa3MHOKEHHS;



— OOBSICHSATH MPOLIECC Mel03a, MPUBOAALINI K 00pa30BaHHIO TaINIONUIHBIX raMeT.
Tema 3.2. UHaMBUIYaTbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3) (3 U)

OMOpHOHANBHBIA Tiepuonl pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTH JpoOJeHHS; oOpa3oBaHHME OJHOCIOWHOTO 3apojbllmia — OnacTynbl. [acTpynsnus; 3aKOHOMEPHOCTH
00pa3oBaHus JABYCJIOHHOTO 3apojblliia — TacTpyibl. [lepBuuHBI OopraHoreHe3 u janbHeimas auddepeHnnpoBka TKaHed, opraHoB U cucteM. [1oCcTIMOpPHOHANBHBIN MEPHO
pazButus. PopMBl TOCTIMOPHOHANBEHOIO TEeproAa pa3BuTHa. HempsMmoe pa3BUTHE; MONHBIA M HEMONHBIA MeTamopho3. bromormueckuil CMBICT pa3BUTHA ¢ METaMOp(HO30M.
[psimoe pazsuthe. Ctaperue. OOMME 3aKOHOMEPHOCTH pa3BUTHs. bruoreHeTndeckuii 3akoH. CXOJCTBO 3apObIell 1 SMOPHOHATBHAS JUBEPreHINs Mpru3HakoB (3akoH K. bapa).
Buorenernueckwuii 3axkon (3. 'ekkens u K. Mromrep). Padotsr A. H. CeepuioBa 06 SMOpHOHATBHOM H3MECHIHUBOCTH.

JeMoncTpanus

Tabnuipl, WLTFOCTPUPYOIIKE Tpolriecc MeTamopdo3a y OeclO3BOHOYHBIX (KECTKOKPBUIBIX W YeITyW4aTOKPBUIBIX HACEKOMBIX) U ITO3BOHOYHBIX (amduOuit). Tadbmuiipl,
OTpaXKaroIle CXO/ICTBO 3apO/IbIIIeH TO3BOHOYHBIX )KUBOTHBIX. CXeMbI IPeoOpa3oBaHus OPraHOB U TKaHei B (uiioreHese.

HpeHMeTHble pe3ybTarbl Oﬁy‘lel-ll/lﬂ

VYyuanmecst 1OJKHBI 3HATD:

— OIpe/IeTIeHHE TIOHATHUS «OHTOTEHE3;

— MEPUOIN3ALHUI0 UHIUBUAYAIBHOTO Pa3BUTHS;

— JTanbl SMOPHOHATBHOTO Pa3BUTH (IPOOICHUE, TACTPYJIAINS, OPTaHOTCHE3);

— (GOpPMBI TOCTIMOPHOHATIBHOTO MEPUOA PA3BUTHSL: HETIPSIMOE Pa3BUTHE, PA3BUTHE TIOJHBIM H HETIOJHBIM IIPEBPAILICHUEM;
— MpsIMOE Pa3BUTHE;

— Owmorenermueckuii 3axoH J. ['ekkernst u K. Mromnepa;

— pabotsl A. H. CeBepiioBa 00 3MOpHOHATEHONH M3MEHUYMBOCTH.

VYwyamiuecs TOJKHBI YMETh:

— OITUCHIBATH MPOIECCHI, MPOTEKAOIINE IPH IPOOIECHIH, TaCTPYIISILIH U OpPraHOTCHE3E;

— XapakTepu3oBaTh (POPMBI TOCTIMOPHOHATBHOTO Pa3BUTHS;

— pa3nnu4aTh COOBITHS, COMPOBOXKIAIONINE PA3BUTHE OPTaHU3MA TIPH ITOJIHOM U HETIOJIHOM NPEBPAIICHUH;
— OOBSACHITH OMOJIOTUYECKUIT CMBICI PAa3BUTHS C METaMOP(HO30M;

— XapaKTepU30BaTh TAIbl OHTOTCHE3a MPH IPSMOM ITOCTIMOPHOHAIEHOM Pa3BUTHU.

MertanpeaMeTHble pe3yJbTaThbl 00yUeHHs

VYuamyecs I0JDKHBI YMETb:

— CpaBHHBAThH U COMOCTABJIATH MEXIY COOOH ITAIBl Pa3BUTHS )KUBOTHBIX H3YYE€HHBIX TAKCOHOMHYECKUX TPYIII,

— WCIIOJIb30BaTh MHAYKTUBHBIN U JI€AYKTHBHBIA MOAXO/bI IPH M3YYSHUHU KPYITHBIX TAKCOHOB;

— BBISIBJISITh IPU3HAKK CXOJICTBA M PA3JINYMs B PA3BUTUH )KUBOTHBIX PAa3HBIX TPYIIIL;

— 000011aTh U AeTaTh BEIBOJBI 10 H3YYCHHOMY MaTepHaIy;

— paboTaTh ¢ IOMOJIHUTEIBHBIMA UCTOYHUKAMH HH(POPMAIIMK ¥ UCTIONB30BaTh UX I IIOMCKa HEOOXOAUMOTO MaTepHaa;
— MPEACTABJIATh U3yYEHHBIH MaTepHall, HCIIOJIb3Ys BO3MOKHOCTH KOMITBFOTEPHBIX TEXHOJIOTHH.

Paznen 4. HacjiencTBeHHOCTh U M3MEHYHBOCTH OPranu3mos (20 4)

Tema 4.1. 3akoHOMepHOCTH HacaenoBaHUA TpU3HaKoB (10 )



OtkpeiTiie . MeHaeneM 3aKOHOMEPHOCTEW HAcCJIeJOBaHWS IMPU3HAKOB. [ MOPUIOIOTHYECKHNA METOJl M3YYCHHUS HACJICJCTBEHHOCTH. MOHOTHOPHIHOE W TOJUTHOPUIHOE
ckpenuBanue. 3akousl Menzens. HezaBucumoe u crierieHHoe HacneoBanue. [ enetnyeckoe ornpeneneHue noia. ['enoru
Hemoncrtparus

Kapter xpomocoM genoBeka. PoocioBHEIE BBIAAIOMIMXCS IPEACTABUTENCH KyIbTYPhl. XpOMOCOMHBIE aHOMAIHH YEIOBEKA M UX (DCHOTUITUYECKHE MPOSIBIICHNUS.
JlaGopaTopHble U IpaKTHYecKUe padoThI

Pemenne reHeTHUECKUX 3a[a4 U COCTAaBIIEHHE POJOCIOBHBIX.

IIpenmeTHbIe pe3yJibTATHI 00yYeHHS

Vyamuecs JODKHBI 3HATh!

— OIIpEIeNeHNs] TOHITUI «TeH», «IOMUHAHTHBIN TeH», «PELECCHBHBIA TEH», «IIPU3HAK», «CBOICTBO», «(PEHOTHI», «TCHOTHID», HACIECICTBEHHOCTHY», «U3MCHUHBOCTEHY,
«Moau(pHUKAIINY, «KHOPMa PEAKIIAN, «MYTaIIUN), KCOPT», KIOPOJIAy, KIITAMM,

— CYIITHOCTh THOPHUOIOTHYECKOTO METOIa U3YUEHUS HACIICICTBEHHOCTH;

— 3aKoHBI MeHaens;

— 3akoH Mopra#na.

Yyamuecs TOJKHbBI YMETh:

— HMCHOJIb30BaTh NPH PEIICHNN 33/1a4 T€HETUYECKYIO CHMBOJIUKY;

— COCTaBJISITh TEHOTHUIIBI OPTaHU3MOB U 3aITUCHIBATh UX TaAMETHI;

— CTPOMUTH CXEMBI CKpEIIUBAHUS ITPU HE3aBUCUMOM H CLICTJIEHHOM HACJIEI0BAaHUH, HACIEAOBAHUH CLEIIIEHHOM C TOJIOM;

— CYIIIHOCTb T€HETHUYECKOTO ONPEEIICHNUS 10J1a y PACTECHUM U KUBOTHBIX;

— XapaKTepHu30BaTh T€HOTHI KaK CUCTEMY B3aUMOJICHCTBYIOIINX F€HOB OPraHNU3Ma;

— COCTaBJISITh IIPOCTEHMIIINE POIOCIOBHBIE U PEIIATh TEHETUYECKUE 3aJaUH.

Tema 4.2. 3aKOHOMEPHOCTH U3MEHIUBOCTH (6 1)

OcHoBHBIE (HOPMBI M3MEHUYMUBOCTH. | eHOTHITYECKasT N3MEHYMBOCTh. MyTaruuy. 3HaUeHNEe MYyTaIllMi A7l IPAKTHUKH CEJIBCKOTO X03siiicTBa U OuorexHonornu. KomOnHaTHBHAS
M3MEHYMBOCTH. DBOJIIONMOHHOE 3HaYeHHE KOMOMHATHBHOM n3MeH4InBOCTH. DeHoTHIHYecKast, WiIH MOIU(HUKAIIMOHHAs, N3MEHYNBOCTE. POJIb yCIToBHil BHETIHEH Cpe/ibl B Pa3BHTHU
U IIPOSIBJIICHUY NIPU3HAKOB U CBOMCTB.

JemoHcTpanus

[Tpumeps! MOAN(PHUKAIMOHHONH H3MEHIHBOCTH.

JlabopaTopHble M MpaKTHYeCKHE PAdOTHI

ITocTpoeHne BapuaIiiOHHOM KPHUBOH! (pa3Mephl JINCTHEB PACTEHHM, AaHTPOIIOMETPHUYECKUE JTAHHBIC YUAIIUXCs).

Hpe)IMeTHbIe pe3yJbTarThbl Oﬁy‘lel-l]/lﬂ

Yuammuecs q0IKHBI 3HATh:
— BHAbl UIBMCHYHUBOCTH U pA3JININA MEKIY HUMU.



Vyaiuecs JOKHbBI yMETh:
— pacmo3HaBaTh MyTAMOHHYIO B KOMOMHATHBHYIO H3MEHUUBOCTD.

Tema 4.3. Cenexiusi pacTeHUH, )KUBOTHBIX 1 MUKPOOPTAaHU3MOB (4 1)

LleHTpHI IPOUCXOXKIAECHHUS U MHOT000pa3us KyJIbTYpHBIX pacTeHuid. Copt, mopona, mramM. MeToIbI CeNIeKITNN PACTCHUH U )KHUBOTHBIX. [IOCTIKEHUS 1 OCHOBHBIC HAIIPaBJICHHUS
COBPEMEHHON CeNeKUWH. 3HAueHUEe CeNEeKUUH [JIsl Pa3BUTUS CEJIbCKOXO3IHCTBEHHOTO NPOU3BOJACTBA, MEIUIIMHCKOH, MHKPOOHMOJIOTHUECKOM M JOpYyrux OTpaciei
MIPOMBIIIIEHHOCTH.

HemoncTpanus

CpaBHHTeHBHLIﬁ dHAJIN3 TOopoa AOMAIIHUX XHWBOTHBIX, COPTOB KYJIbTYPHBIX paCTeHI/If/i n UX OUKUX IIPCAKOB. KOJ’IJ’ICKI_II/II/I 1 OpenapaTtbl COPTOB KYJIBTYPHBIX paCTCHHﬁ,
OTJIMYAaOIINXCs HanOOJIbIIEH IIJIOJOBUTOCTBIO.

IIpenmMeTHbIe pe3yabTaTHI 00yYeHHUS

Yuyammecs 10KHBI 3HATh:

— METOJBI CEJICKIUH;

— CMBICJI ¥ 3HAUEHUE SIBJICHUS T€TEPO3UCa U TTOJIUTLION T H.

VYuammecs TOJKHBI YMETh:

— 00BSACHATH MEXaHHU3MBI MTePeIauy IPU3HAKOB U CBOMCTB M3 IMOKOJICHHS B TTOKOJICHHE M BOSHUKHOBEHHE OTIMUHI OT POJUTEIHCKUX (DOPM Yy TIOTOMKOB.

MertanpeaMeTHble pe3yJbTaTbl 00yUeHHUSs

Vyamuecs JOKHBI yMETh:

— JaBaTh XapaKTEPUCTHKY T€HETHUCCKIM METOIaM N3y4YeHHUsI ONOJIOTNIECKUX OObEKTOB;

— paboTath ¢ y4eOHHKOM, paboUeii TETPaAbIO U TUJAKTHUYECKUMHI MaTepUaIaMu;

— COCTaBIISITh KOHCIIEKT maparpada yuyeOHrKa 10 U/WITU MOCIie U3yYeHHUs MaTepraia Ha YpOKe;

— pa3pabaThiBaTh MUIaH-KOHCIIEKT TEMbI, UCIIOJIB3YsI Pa3Hble HICTOYHUKHU HH(OpMaIuy;

— TOTOBUTH YCTHBIE COOOIIEHHS U MUChbMEHHBIE pedepaTsl Ha OCHOBE 0000IIeHISI MaTeprana yaeOHUKa U JONOIHUTEIBHOM TUTepaTyphl;
— TI0JIL30BaTHCS MOUCKOBBIMHU cucTeMamu MHTepHeTa.

Pa3pen 5. B3aumMooTHOLIeHHMs1 Opranu3Ma u cpelbl. OCHOBBI 3K0J10THH (5 )
Tema 5.1. Buocdepa, e€ crpykrypa B pyHKImH (3 1)

broctepa — xuBas obonmouka miaaneTsl. CTpykTypa 6mocdepsl. KomnoHneHTs 6nocdepsl: )KuBOE BEIIECTBO, BUIOBOH COCTaB, pasHOOOpas3ue U BKJaa B buomaccy. bruokocHoe
n kxocHoe BemlectBo Ouocthepst (B. U. Bepnaackwmii). Kpyrosopor BemecTB B mpupoje. EcTecTBeHHBIE COOOIIECTBA JKMBBIX OpPraHu3MoB. buoreomeHo3sl. KoMITOHEHTHI
OHMOTreOIIeHO30B: TPOYIEHThI, KOHCYMEHTHI, PEAyLeHThl. BHOLEHO3bI: BHIOBOE pa3zHOOOpas3ue, IUIOTHOCTh TMOIYJsNui, Ouomacca. AdOuotmdeckue (axTopsl cpenbl. Poisb
TEMIIEpPaTyphl, OCBEIIEHHOCTH, BIAXHOCTH U JPYIHX (DAaKTOPOB B >KU3HENEATEIBHOCTH COOOIIECTB. MIHTEHCHBHOCTH NEHCTBUS (akTOpa Cpeasl; OTpaHHYMBAIOIINMA (QakTop.
BsaumoneiictBue (GpakTopoB cpesl, Iperenbl BHIHOCIUBOCTH. broTndeckue ¢axtops! cpenpl. Llemu U ceTd nuTaHusa. JKOJIOTHYSCKHE MUPAMUJIBL YHCeN, OMOMACCHI, SHEPTHH.
Cwmena 6uorieH030B. IIpuunHbl cMeHBI OHOIICHO30B; (POPMHUPOBAHKUE HOBBIX CO00IIecTB. POPMBI B3aHMOOTHOLICHUH MeX Ty opranuzMaMu. 1103UTHBHBIE OTHOLICHUS — CUMOHNO03:
MYTYyaJu3M, KOOHeparyst, KOMMEHCAIN3M. AHTHOMOTHYECKHE OTHOICHHUS: XUITHIYIECTBO, TAPa3UTH3M, KOHKypeHIHs. HelTpanbHbIe OTHOIIEHHST — HEHTPaIH3M.

JemoHcTpanus



CxeMBbl, WLTIOCTPUPYIONINE CTPYKTYPY Onocdepsl U XapakTepHu3yromue e€ OTAeIbHBIE COCTaBHBIC YaCTH. TabiHIbl BUIOBOIO COCTaBa M pa3HOOOpAa3usl JKUBBIX OPraHHU3MOB
6uocdepsl. CxeMbl KpyroBOpPOTa BEUIECTB B pHpoe. KapTel, OTpakaiomue reoIornaecKylo HCTOPUIO MaTEPUKOB, PACHPOCTPAHEHHOCTh OCHOBHBIX OHOMOB cymiH. JnadmibsMel 1
knHO(MIBEMEL «brocepay. [IpuMepsl cumOno3a MeX Ty MPEACTaBUTEISIMHI PA3IMYHBIX [APCTB KHUBOM MPUPOJIBL.

JlabopaTopHble M NpaKTHYeCKUE PAGOTHI

*
CocTtapicHUEe CXeM nepeaaun BEUICCTB U DHCPIrun (LICHCI/I HI/ITaHI/ISI) . .
HSy‘IeHI/IC U OIMCAHME IKOCUCTEMBI CBOEH MCCTHOCTH, BBISIBJICHUC THUIIOB B3aUMOJICUCTBUS Pa3HbIX BUIOB B JIaHHOM DKOCHUCTEME .

IIpeameTHbIe pe3yabTaThl 00y4eHUSs

VYuaripecs I0JKHBI 3HATh:

— onpeneNieHue NOHATHS «Onochepar, «IKOIOTHD», «OKPYKAIOIIAs Cpefia», «cpela OOUTaHHAY, KIIPOLYLEHTBIY, KKOHCYMEHTBD, «PEIyLCHTHI»;
— CTPYKTYpPY ¥ KOMIIOHEHTHI OHOC(EpHI;

— KOMIIOHEHTBI )KUBOTO BEIIECTBA U ero (HYHKIINH;

— KJIACCU(HUIIMPOBATH IKOJOTHUYECKUE (PAKTOPHI.

VYuarnuecs 10JKHBI YMETb:

— XapakTepru30BaTh OnoMaccy 3eMin, OMOJIOTHIECKYIO IPOTYKTUBHOCTD;

— OIUCHIBATh OMOJIOTHYECKUE KPYyTOBOPOTHI BEMIECTB B IIPHPO/IC;

— OOBSCHATH AeHCTBHE a0MOTHIECKUX, OMOTUUECKUX M aHTPOIIOT€HHBIX (haKTOPOB;

— XapaKTepU30BaTh U PA3IHUYATh IKOJIOTUICCKUE CUCTEMBI — OHOTEOIICHO3, OMOIIEHO3 U arpoIeHO3;

— PAacKpHIBATh CYIIHOCTh U 3HAYCHUE B IPUPOJIC CAMOPETYIISALIU;

— OIUCHIBATh IPOIIECC CMEHBI OMOIIEHO30B M BOCCTAHOBJICHUS MPUPOIHBIX COOOIICCTB;

— XapakTepu30BaTh GOPMbI B3aMMOOTHOLICHHI MEX/y OpraHM3MaMu: CHMOMOTHYECKHE, aHTUOMOTHYECKHE U HeHTpalbHbIe.

Tema 5.2. Buocdepa u yenosek (2 4)

[IpupoaHBIe pecypcsl U UX HCIOIB30BaHHE. AHTPONOTCHHBIC (PaKTOPHI BO3ACHCTBUS Ha OMOIICHO3BI (POJIb YeNOBEKa B IIPUPOJIE); MOCICACTBUS X03IHCTBEHHOHN AESITEIFHOCTH
yenoBeka. [IpobieMbl palMoHaIbHOTO TPUPOONONB30BaHMS, OXPAaHBl MPUPOABI: 3allUTa OT 3arpsA3HEHHid, COXPAaHEHHE 3TAJIOHOB M IMaMSATHUKOB IPUPOJBI, OOCCIICYCHUE
MPUPOIHBIMHU PECYpCaMU HACCIICHHS TUIAHETHL.

HemoncTpanus

KapTb1 3a1moBeJHBIX TEPPUTOPHIA HAIIICH CTPAHEL.

JlabopaTopHble M NpaKTHYeCKUE PAGOTHI

AHAJII3 U OLCHKA [OCTIEACTBHI AeSTEHOCTH YElIOBEKa B SKOCHCTEMAX .

IIpeameTHBIE pe3yJIbTAThHI 00yUeHUs

VYdaruecs JOKHEI 3HATH:

— aHTPOMNOTeHHBIE (PAKTOPHI CPEIIBL;
— XapakTep BO3JIeicTBUS YenoBeka Ha onocdepy;



— croco0bI U METO/IbI OXPAHbI IPUPOIBI;

— OHMOJIOTUYECKUI U CONMANBHBIN CMBICT COXPaHEHHUS BUIIOBOTO Pa3HOOOPa3usi OMOIIEHO30B;

— OCHOBBI PAI[OHAILHOTO TPHPOIOTIOIb30BAHUS;

— HeucyepraeMble U MoYepracMble PeCypChl;

— 3aIOBEHUKH, 3aKa3HUKH, apku Poccum;

— HECKOJIbKO PacTeHHH U )KUBOTHBIX, 3aHeCEHHBIX B KpacHylo KHUTY.

Ydaruecs JODKHBI YMETh!

— OPUMCHATh HAa TMPAKTUKE CBEACHUS 00 SKOJOTMYCCKUX 3aKOHOMEPHOCTSX B IMPOMBIIUIEHHOCTH M CEIBCKOM XO3SHCTBE ISl MPABUIBHON OpraHU3aldU JIECOBOJCTBA,
PBIOOBOJICTBA, a TAKXKE IS PEIICHHS BCETO KOMIUIEKCA 3a/1a4 OXPAHbI OKPYKAFOIICH CPEeIbl U PAIlHOHATBHOTO IPUPOIOTIOTH30BAHHS.

MeranpeaMeTHbIe pe3yJbTaTbl 00yUeHHUs

VYuarmuecs J0JKHBI YMETb:

— paboTath ¢ y9eOHHKOM, pabodeii TETpaablo U TUJAKTHUYECKUMHU MaTepUaIaMu;

— COCTaBIISATh KOHCIIEKT maparpada yuyeOHrKa 10 U/HITH MOCIie U3yYeHHs MaTepraia Ha YPOKe;

— pa3palaTbIBaTh MIaH-KOHCIIEKT TEMBI, HCIIOIB3YS pa3Hble HCTOYHUKHU HH(POPMAIIHH;

— I'OTOBHUTH YCTHBIC COOGHIGHI/IH U IMCBMCHHBIC pe(I)epaTLI Ha OCHOBC I/IH(bOpMaI_[I/II/I nu3 yqe6HI/IKa N OOITOJITHHUTEIBbHBIX HCTOYHUKOB,
— I10JIb30BATHCA ITIONCKOBBIMHU CUCTEMaMHU I/IHTepHeTa;

— U30HUPATENFHO OTHOCHUTHCS K OMOIOTHYECKON HH(POPMAIIIH, COIEPKALICHCS B CPEACTBAX MacCOBOM MHPOPMAIIHH.

JInyHOCTHBIE pe3yJIbTAThI 00yYeHHs

— (opMHpOBaHUE YyBCTBA POCCHHCKON IPaykKIaHCKOW MAEHTHYHOCTH: TATPHOTU3MA, JTIO0BH U yBaxkeHHA K OTeUecTBY, YyBCTBA TOPIOCTH 3 CBOIO POIMHY;

— OCO3HaHU yJaIlUMHCS OTBETCTBEHHOCTH U JjonTa epex PoanHoii;

— OTBETCTBEHHOE OTHOIIEHHE K 00YUSHHUIO, TOTOBHOCTh U CIIOCOOHOCTh K CAMOOOPa30BaHHIO;

— (opMHpOBaHNE MOTHBAIIMK K O0YUEHHIO U MIO3HAHUIO, 0CO3HAHHOMY BBIOOpPY OymyIeit npodeccun;

— yyanmecs JOJDKHBI CTPOUTH TalbHEUIITYIO0 WHANBUYATbHYIO TPACKTOPHIO 00pa3oBaHus Ha 0a3e OpUEeHTAIIMN B MUpPE Mpodeccrii U mpodecCHOHATBHBIX PEANIOYTCHUH;

— (opMHpOBaHHUE LIETOCTHOIO MUPOBO33PEHUsI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOILECTBEHHO MPaKTHKH;

— co0uoieHre yJalMucs 1 Iporiaran/ia MpaBuil MOBEACHHS B IPUPO/IE, IIPHUPOTOOXPAHUTEIBHOMN eI TeIbHOCTH;

— YMEHHE peaiM30BbIBaTh TEOPETUYECKHE MI03HAHHS Ha TPAKTHKE;

— OCO3HaHHWe 3Ha4YeHHH 00pa30BaHM I IOBCEIHEBHON )KU3HN M CO3HAHHOTO BEIOOpa Npodeccuw;

— CITIOCOOHOCTH YJaIIMXCsl MPOBOIUTE pabOTy Ha/l OMIMOKAMH JUI BHECEHHUS] KOPPEKTHB B yCBaNBaeMble 3HAHHS;

— TIPUBUTB JIIOOOBB K TIPHUPOJIE, YyBCTBO YBAXKEHHS K YUEHBIM, H3yHaIOINM KHBOTHBIH MHp, Pa3BUTh CTETHYECKOE BOCIPHATHE OOIIEHHS C )KUBBIMH OpPTraHU3MaMH;

— NpHU3HaHKE YYAIIUMHUCS ITPpaBa Ka)X0To YeI0oBeKa Ha COOCTBEHHOE apryMEHTHPOBaHHOE MHEHHE;

— TOTOBHOCTB Y4aIlXCs K CaMOCTOSTENILHBIM ITOCTYIIKaM M aKTUBHBIM JICHCTBHAM Ha IPUPOAOOXPAHUTEIILHOM ITIOTIPHILIE;

— yMEeHHe apTyMEeHTHPOBaHHO ¥ 00OCHOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHNS;

— KPUTUIHOC OTHOIICHUE K CBOUM IIOCTYIIKaM, OCO3HAHUE OTBETCTBCHHOCTHU 3a UX PE3YJIbTATHI;

— OCO3HAaHHOE, YBOKHUTEIILHOE U JJOOPOKeIaTelIbHOe OTHOILLICHHUE K IPYrOMY YeJIOBEKY, €ro MHEHHIO, MUPOBO33PEHUIO, KYJIBTYPE;

— OCO3HaHHE BaXHOCTH q)OpMI/IpOBaHI/IH 9KOJIOTHYECKOMN KYJbTYpbl Ha OCHOBC IPU3HAHUA HEHHOCTHU XMU3HU BO BCCX cé MIPOSABJIICHUAX U HCO6XOJII/IMOCTI/I OTBE€TCTBCHHOI'O,
OepeXKHOTO OTHOIICHHUS K OKPYKaIOIIeH cpee;

— YMEHHE CIIyIIaTh M CIBIIATH APYTO€ MHEHHE, BECTH TUCKYCCHIO, YMEHHE OIECPHPOBATh (pakTaMHU KakK Ul JOKa3aTeNbCTBA, TAK M AJISI ONPOBEP)KEHUS CYIIECTBYIOIIETO
MHCHUS.

3akmouenne (1 u)
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TemaTHn4eckoe INTAHUPOBAHUE C ONIPECACICHUEM OCHOBHBIX BU/10B y‘leﬁHOﬁ ACATECJIBbHOCTH

S kiaace
Tema Conep:xanne XapaKTepUCTHKA BUIOB JeATeIbHOCTH YYalIuXxcs
Kusoit opranm3Mm: | Uto Takoe xuBOil opranm3Mm. Hayka o xkwuBoi | OOBSCHAIOT pOJIb OHOJOTMYECKUX 3HAHWH B OJKU3HHM 4YellOBeKa. BpLIENSIOT
CTpOEHHE W  H3ydeHHue | mpupoje. MeToapl UW3yueHUs MPUPOABL. | CYLIECTBEHHbIE TNPU3HAKK JKUBBIX OpraHu3MoB. OIpenensioT OCHOBHBIE METO/bI
(8/9) YBenuuutenbHble TpUOOpHL. JKUBBIE KIETKHU. | OHONOTHYECKUX HCCISIOBAHUHA. Ydarcs paboTaTh C JYMOUW M CBETOBBIM MHKPOCKOIIOM,
XUMUYECKUA ~ cocTaB  KJETKH.  Benukue | TOTOBUTh MHUKpONIpenapaThl. BRISBISIOT OCHOBHBIE OPraHOMABI KIETKH, Pa3IM4aloT UX
€CTECTBOUCIIBITATENN Ha MHKpornpenapatax u Tabmuuax. CpaBHHBalOT XUMHUYECKUH COCTAaB TeNl JKUBOM U
HexUBOH TpupoAbl. OOBIACHAIOT BKJIAJA BEIUKUX ECTECTBOMCIIBITATENICH B pa3BUTHE
OMOJIOrMHU U IPYTUX €CTECTBEHHBIX HAYK
MHoroo6pa3zue )kuBbIX | Kak  pasBuBanmach  x&u3Hb Ha  3emJe. | Ha3piBaloT OCHOBHBIE 3Tambl B Pa3BUTUU KU3HM Ha 3emuie. ONpenensioT mpeaMeT
opranu3moB (144) PazHooOpazue skuBoro. bakrepun. ['puOBI. | U3ydeHUs CHCTEMATHKH. BBIABISIOT OTIMYUTEIbHBIC PU3HAKY TPEACTABUTENEH 1apCTB
Bonopocnu. Mxu. [TanmopoTHuku. | xxuBod mpuponasl. CpaBHUBAIOT MPEICTABUTENECH LAPCTB, JEIal0T BBIBOJLI Ha OCHOBE

T'onmocemennsie pactenusi. [lokpeiToceMeHHBIE
pacteHus. 3Haue€HHE pACTEHUN B MPUPOJIE U
JKU3HU YyenoBeKa. [Ipocreiimue.
BbecnozBonounsle. Ilo3BoHOUHBIE. 3HaueHUE
JKUBOTHBIX B MIPUPOJIE U KU3HU YEIOBEKa

cpaBHeHus. IIpuBOAAT npuUMEpHl OCHOBHBIX IIPEACTABUTENEH LIAPCTB IHPHUPOJBL.
OOBSCHAIOT PONIb JKUBBIX OPTaHM3MOB B IIPUPOJAE U JKWU3HU YelOBEKa. Pasmmdaior
U3y4YCHHBIC OOBEKTHl B MPUPOJAE, TAONHWIAX. BBIABIAIOT CYIIECTBEHHBIC MpPU3HAKH
CTPOCHHA M SKU3HEACATEIbHOCTH H3y4aeMbIX OpraHu3mMoB. (OCBauWBalOT HaBBIKH
BBIpAIIMBAHUS PACTEHUI U JOMAIIHUX KUBOTHBIX. OLIEHUBAIOT NpeACTaBUTENEH KUBOM
MPUPOJIBI C ICTETUUECKOM TOUKM 3peHud. HabmiogaroT ¥ ONUCHIBalOT BHEUIHWHA BHJ
MIPUPOJHBIX OOBEKTOB, UX POCT, Pa3BHUTHE, MOBEACHHUE, (DUKCHPYIOT pPE3yabTaThl U
(dhopMymupyIOT BEIBOAEL. PaboTaroT ¢ yueOHHKOM (TeKCTOM, HILTIOCTpanusamu). Haxomsat
JOMOJHUTENBHYI0 WHPOPMAIMIO B HAYYHO-TIOMYJISIPHOHM JNHTepaType, CIpaBOYHUKAX,
MYJbTUMEIUIHOM NPUIIOKEHUU

Cpena oOWTaHUS IKUBBIX
OpraHu3MoB (64)

Tpu cpensl oOuTaHusI.

JKu3Hb Ha pasHBIX MAaTEpUKaX.
IIpupoaHbie 30HBI.

JKu3Hb B MOpPSIX M OKeaHax

XapakTepu3yloT U CPAaBHUBAIOT OCHOBHBIC CPEIbl OOMTAHMUS, a TAKXKE HA3BIBAIOT BHIBI
pacTeHui W >KUBOTHBIX, HACEISIONINX UX. BBLIBISIOT OCOOCHHOCTH CTPOEHHS >KUBBIX
OpPTaHM3MOB U OOBACHIIOT UX B3aHMMOCBSI3b CO Cpefoi oOuTaHus. [IpHBOAST IpHMeEpEI
TUIHWYHBIX OOUTATENCH MaTePUKOB M MPHPOAHBIX 30H. [IpOTHO3MPYIOT MOCIEICTBUS
U3MCHEHUI B Cpeie OOMTaHUS ISl KHUBBIX OpraHu3MoB. OOBICHSIIOT HEOOXOAMMOCTD
COXpaHEHUs CpeAbl OOWTAHUS ISl OXPAaHbl PEAKHX W HCYE3AIOMIMX OHOIOTHYECKHUX
00bexToB. HazpIBatoT mnpupoaHbIE 30HBI 3E€MIIM, XapaKTePU3yIOT HX OCHOBHBIE
0COOCHHOCTH U BBISBILIIOT 3aKOHOMEPHOCTH PaCIIPEICIICHUST OPTaHU3MOB B KaXIIOW W3
cpen

UYenopek Ha 3emie (5 9)

Kak yenoBek mosBmiICS Ha 3eMIIC.

Kaxk yenoBek n3meHmn 3emio.

’Kuzup 10 yrpo3oii.

He craner nu 3emiis mycToiHeit?

310pOBbE YenoBeKa M 0e30MacHOCTh KH3HH.

OnwuceIBaTE OCHOBHBIC 3TAlbl aHTPOIOTE€HE3a, XapaKTepPHbIE 0COOCHHOCTU MPEAKOBBIX
(hopM "enoBeka pa3yMHOT0. AHAIM3UPYIOT TOCIICICTBHUS X03SHCTBEHHOM e TETbHOCTH
4yeloBeKa B TpUpone. HaspBaroT HCYE3HYBIINE BHUIBI PACTEHHH M SKUBOTHBIX.
Ha3zpIBatoT 1 y3HAIOT B MPHUPOAE PEAKHE U MCUE3AIONINE BHIB PACTEHUN M KUBOTHBIX.
BELICHSIOT, Kakue peKue M UCUE3aroNIie BUIBI PACTEHHH U KUBOTHBIX OOUTAIOT B MX
peruone. OOBSICHSIOT MPUYHMHBI HCYC3HOBEHUS CTEIEH, JIECOB, OOJIOT, OOMEICHHS PEK.
OOOCHOBBIBAIOT HEOOXOIUMOCTh COOJIIOJICHUS] TPaBHJI TOBEACHUS B TOPUPOJE U




BBIMOJHEHNSI THTHCHUYECKUX TPEOOBAHWA W MPaBUIJI IMOBEACHUS, HAMPABICHHBIX Ha
COXPaHEHHUE 30POBbS

Pe3epBHOe Bpemsi — 4 4

6 xacc
Tema Conep:kanue XapaKTepUCTUKH BUAOB J€eSITeILHOCTH YUaINXCS
Crpoenue B CBOICTBA
XKUBBIX opranu3moB (11 u)
OCHOBHBIC CBOWCTBA KHMBBIX | MHOrooOpa3ue  JKUBBIX  OpPraHWU3MOB. | BBIIENSIOT OCHOBHBIE NPU3HAKU JKHBOTO, HA3BIBAIOT OCHOBHBIC OTJIHYHS JKHBOTO OT

OpraHn3MoB

OCHOBHBIE CBOWCTBA HBBIX OPTaHU3MOB:
KJIETOYHOE CTpOCHHE, CXOITHBIT
XHUMUYECKUH COCTaB, OOMEH BEIIECTB U
SHEPrHH, MUTAHKE, [[BIXaHKE, BbIICICHUE,
poCT W pa3BUTHE, PA3IPAKHUMOCTD,
JIBIDKCHHUE, Pa3MHOKEHHE

HEe)KHBOro. OIUCHIBAaIOT OCHOBHBIC d)YHKI_II/II/I JKUBBIX OPraHU3MOB

XHUMHUYECKUH COCTAB KICTKH

CopepkaHue XHMUYECKHX D3JIEMEHTOB B
kietke. Boga, apyrue HeopraHuyeckue
BEIIECTBA, UX POJIb B KU3HEAEATEIBHOCTD
kieTok. OpraHnyeckue BellecTBa: OeKw,
YKUPBI, YIIEBObI, HYKJIEUHOBBIE KUCIIOTHI,
HX POJIb B KJIETKE

Ha3piBaloT OCHOBHBIE AJIEMEHTHl W TPYIIBI BEIIECTB, BXOISIIMX B COCTaB KIIETKH.
CpaBHUBAIOT XMMHYECKHHA COCTaB Tell KUBOW W HEXHBOW MpHUpoAbl. OOBSICHAIOT POIb
OpPTaHMYECKUX M HEOPraHWYECKUX BEIIECTB B JKU3HU JKUBBIX OpraHu3MoB. PabortaroT c
Y4eOHUKOM (TEKCTOM U WILTFOCTPALIUSIMHU)

CrtpoeHue pacTUTENbHON U
KUBOTHOW KIJIETKH

Knetka —  snemenTapHas eMHHLIA
XKUBOro. be3bsanepHbie U sepHbIe KIETKH.
Crpoenne u (QyHKIUH SApa, ITUTOILIA3MBI
u e€ OpraHouzoB. XpPOMOCOMBI, HX
3HaueHHe. [ OMOJIOTHYHBIE XPOMOCOMEI.
Bupycel — HexneTouHas ¢opma JKH3HH.
CTPOCHHU PpACTUTENBHOW W >KUBOTHOM
KJIICTOK

Beienstor OCHOBHBIE MPU3HAKU CTPOCHHMSI KJIETKH. Ha3bIBatOT OCHOBHBIE OPTraHOWIBI KIIETKH
Y ONUCHIBAIOT MX (YHKIMH. Pa3nuyaroT Ha TabIHIaX MUKPOTIPETIAPATHl OPTaHOUIBI KIICTKH.
O00CHOBBIBAIOT OMOJIOTHYECKOE 3HAUCHHE TIPOIIecca JICTICHHS KISTOK

I[eJ'ICHI/Ie KIICTKHU (H3y‘laeTCfI

I[eJ'ICHI/IeM KJICTKK — OCHOBa poCTa H

Or[pez(ensnoT MMOHATHA «MHUTO3», «MEeHno3y. XapaKTepnsyIOT 1 CPAaBHUBAIOT MPOLECCHI MUTO3a

0030pHO MO  KEJAaHWIO | pa3MHOXKEHUs opraHm3MoB. OcHOBHbIE | U Meifo3a. OOOCHOBBIBAIOT OMOJIOTHYECKOE 3HAYCHHE JICIICHUS
YUUTEINA) TUIBI A€TCHUS KIeToK. Muto3. OCHOBHBIE
sTanbel MuTO03a. CyIIHOCTH MeHO03a, €ro
OnoJoruueckoe 3HaYeHne
Tkann pacreHui u | Tkanp.  Kruetounsle  asmementsl W | OnpeaensioT MOHSTHE «TKAaHb». Paclo3HalOT OCHOBHBIE T'PYMIBI KJIETOK. YCTaHAaBIMBAIOT
KHBOTHBIX MEXKJIETOYHOE BEHIecTBO. THIBI TKaHEH | CBSA3b MEXIy CTPOCHHEM M (YHKIHAMH KIETOK TKaHeH. XapaKTepU3ylOT OCHOBHBIC

pacTteHui, uX MHOrooOpasue, 3HauCHHE,
OCOOCHHOCTH CTPOCHHSA. THIMBI TKaHEH
KUBOTHBIX OPTaHU3MOB, MX CTPOCHHE U
GbyHKIMH

(byHKIMH TKaHeH. OMUCHIBAIOT M CPABHUBAIOT CTPOCHHUE Pa3IMYHBIX TPYII TKaHEH

OpFaHBI 1 CUCTEMBI OpPTaHOB

OpraH. OpFaHBI OBETKOBOI'O PpacCTCHHA.
BHemnee CTPOCHUC M 3HAYCHHUEC KOPHA.

OnpenensaioT NOHATUE «opran». HaspiBaroT uyacTu moOera. XapakTepu3ylOT CTPOCHHUE U
(YHKIIUM OpPraHoB pacTeHHs. YCTaHABIMBAIOT CBA3b MEXIY CTPOCHHEM W (DYHKIHAMU




Bunst  xopmeii. KopHeBbie cuctemsl.
Bunonsmenennsa KOpHeil.
MHUKpPOCKOIIMYECKOE ~ CTPOCHHE  KOPHS.

Crpoenue u 3HadyeHue modera. [Touka —
3a4aTOYHBIA ro0er. JInuctoBele "
HBeTKOBbIE IMOUKH. CTelOenhr Kak OCEBOH
opran mobera. Bumousmenenus mobera.
[lepenBukeHHe BeIIECTB MO  CTEOJIIO.
Jlucr. Ctpoenne u pynkuuu. [Ipoctie u
CIIO>KHBIC JINCTHA. 1IBETOK, ero 3HaUCHHE U
cTpoeHre  (OKOJIOIBETHUK,  THIYMHKH,
nectuku). Couserus. [lnoapl. 3HaueHne u
pazHooOpasue. Tumbl cemsH. CrTpoeHue
CEeMSIH OJIHOJIOJBHOTO U JBYAOJIBHOTO
pacTeHuil.

CucteMbl OpraHoB >KUBOTHBIX. OCHOBHBIE
CHCTEMBI OPTraHOB >KMBOTHOTO OpraHU3Ma:
MUIIEBAPUTENbHAS, KPOBEHOCHas!,
JIbIXaTelbHas, BBUICIUTENbHAS, OIOPHO-
JIBUTATEeNbHAS,, HEPBHAs, OJHJIOKPUHHAS,
pPa3MHOXEHUS

OpraHoB.
OnuChIBalOT OCHOBHBIE CHCTEMbl OPraHOB J>KMBOTHBIX M HA3bIBAIOT COCTABISIOLIME HX
opranbl. OG0CHOBBIBAIOT BAYKHOE 3HAYCHUE B3aMMOCBSI3H CHCTEM OPraHOB B OPraHU3Me

PacteHuss M >XKMBOTHBIE Kak
LECJIOCTHBIC OPraHU3MbI

B3aumocBs3b KJIETOK, TKaHEW U OpPraHoB B
opranmsmax. JKuBbBle OpraHu3MbBl U
OKpY’Karomasi cpeaa

YcTaHaBIUBAIOT B3aUMOCBA3b MEXAY KJIETKaMH, TKaHSAMH, OpraHaMd B OpraHu3Me.
IIpuBoasT NpuUMEpPHI B paCTUTENBHOM U )KUBOTHOM MHpE, AOKa3bIBAIOIINUE, YTO OPraHU3M —
9TO €IMHOE LIEJI0e

KusnenesTeIbHOCTD
opranu3moB (18 u)

IIutanue u IMUIIECBapCHNEC

CynrHoctb MOHSATHUS «ITATAHUEY.
OCOOCHHOCTH THUTAHHWS PACTUTEIBHOTO
OpraHu3Ma. [TouBenHoOE MUTaHHE.
BosgymHoe — muTtanme — (porocuHTE3).
OCOOEHHOCTH ~ THUTAHUSA  KHUBOTHBIX.
TpaBosiiHBIE ~ KMBOTHBIC,  XHIIHHUKH,

TPYIOEIbI; CHMOUOHTEI, TAPA3UTHI

OnpenensiorT IOHATHSA «IUTAHHE», «uileBapeHney». OCOOEHHOCTH IMTaHHs PaCTEHHIA.
PacKphIBaOT CYIIHOCTh BO3AYNIHOTO W MOYBEHHOrO MUTaHus pacteHuil. OOGOCHOBBIBAIOT
OHOJIOrHYECKYIO POJTh 3€TEHBIX PACTCHHUH B IPUPOIE.

OnpenensifoT ~ THI — NUTAHHS ~ JKMUBOTHBIX.  XapakTePH3YIOT  OCHOBHBIC  OTJIEJNBI
MUIIEBAPUTEIHLHON CHCTEMBI JKUBOTHBIX. OOOCHOBBIBAIOT CBSI3b CHUCTEMbI OPTaHOB MEXIY
coboit

Jlprxanue

3HaueHne apixaHus. Ponb Kucimopoaa B
MpOIIeCCe PACIICIUICHUS OPTraHUYEeCKUX
BEIIECTB U OCBOOOXICHUS S3HEPTUHU. THUITBI
neixanusa. Knetounoe asixanue. Jlpixanue
pacteHuil. Ponb ycThUII M 4Y€YEBHUYEK B
npouecce AbIXaHus pacTeHul. JlpixaHue
JKUBOTHBIX. OpraHbl JIBIXaHUS KUBOTHBIX
OpraHu3MOB

OnpenensioT CyIIHOCTh Iporecca AbIxaHus. CpaBHUBAIOT IPOIECCH (POTOCHMHTE3A U
Japixanust. Ha3pIBaloT oprasel, y4acTBYIOIIUE B IPOLIECCE AbIXaHUS. XapaKTEpPU3YIOT THUIIbI
JbIXaHMsl y dKUBOTHBIX. [IpMBOAAT IpUMeEpHI )KUBOTHBIX U HAa3bIBAIOT X TUIl IUTAHUS

Tpancnopt
opranusme

BEIIECTB B

[TepeHoc BemiecTB B OpraHuU3MeE, €ro
3HaueHue. [lepenBKeHHE BEIISCTB B
paCTCHHUH. OcobenHocTn CTPOCHUS

Ha3bIBaloT ¥ ONMUCHIBAIOT NMPOBOJAIIME CUCTEMbI PACTEHUH M JKMBOTHBIX. Ha3piBaloT yactu
MPOBOJSIIEH CHCTEMBI pacTeHHil. PackphIBalOT posib KPOBEHOCHON CHCTEMBI Y KHBOTHBIX
OpPTaHM3MOB.  XapakTepU3YyIOT  MPOIecC  KPOBOOOpAamIeHHWS Y  MIICKOIUTAIOIIHX.




pacTeHuii, 00eCIeYHBAIONIUX
mporecc nepeHoca BEIIIECTB.
OCOOCHHOCTH  TIEpeHOCa  BEIIECTB B
opraHusMax S>KHUBOTHBIX. KpoBeHocHas
cuctema, €€  cTpoeHHE, (DYHKIUH.
I'emonmMa, KpoBb 1 €€ COCTABHBIC YaCTU
(mna3ma, KJIETKH KPOBH)

OpraHoB

VYceranaBnuBaloT B3aUMOCBSI3b KPOBEHOCHOM CHCTEMBI C JIBIXATEIBHON CUCTEMON U OpraHaMH
KpOBOOOpAaICHHS

Brinenenue. OOmeH | Poas BBIIETICHUS B npouecce | OTMEUalOT CYIIECTBEHHbIE IPU3HAKU IpoLecca BBIAENEHUS. BBIABIAIOT 0OCOOEHHOCTH

BEIIECTB JKH3HENEATEIbHOCTH OpraHu3MOB, | BblAeJeHUA y pacTeHuid. OnpenesnsioT 3HaYeHUEe BbIIEICHUS B KU3HU JKMBBIX OPraHU3MOB.
MPOAYKTHl BbIAENCHUA Yy pacTeHudl u | [IpuBoOmAT mpuMephl BBIACTUTENbHBIX CHCTEM >XHBOTHBIX. YCTAaHABIMBAIOT B3aUMOCBS3b
KUBOTHBIX. BplZieleHre y pacTeHWi. | MeXAy CHCTEMaMH OpraHOB OpraHu3Ma B Ipolecce oOMeHa BemiecTtB. llpuBoasT
Boeigenenne y kuBOTHBIX. (OCHOBHBIC | JIOKA3aTENIbCTBA TOTO, YTO OOMEH BEIIECTB — BAXKHEHIIINN MPU3HAK )KHBOTO
BBIICTIUTEIIbHBIE CHCTEMBl Y JKHBOTHBIX.
OOMEH BeELLECTB

OnopHBIE CUCTEMBI 3HaueHNe OIMOPHBIX CHUCTEMBl B KH3HM | XapaKTEpU3YIOT CTPOCHHE OIMOPHBIX CHCTEM PACTCHUH W KUBOTHBIX. OOBSCHSIOT 3HAUCHHE
OpraHu3MOB. OmnopHble CUCTEMBI | OTIOPHBIX CHUCTEM JUIsl KUBBIX OPTraHW3MOB. BBISBISIOT TPH3HAKA OIMOPHBIX CHCTEM,
pactenuii. OnopHbIC CUCTEMBI KUBOTHBIX | YKA3bIBAIOIINE HA B3aMMOCBSI3b X CTPOSHUS C BBIMOIHIEMBIMU (DYHKIIUSIMH

JIBrmxeHue JIBkeHHE KaK BaKHEWIIas 0COOCHHOCTh | Ha3pIBalOT ¥ XapaKTEepHU3YIOT CIIOCOOBI JBIDKCHHS JKUBOTHBIX. [IpHBOIAT mMpHUMEpHL
SKMBOTHBIX OpraHu3MOB. 3Hauenne | OOBSCHSIOT pOJIb JIBIDKCHUS B JKW3HHM JKUBBIX OpraHu3mMoB. CpaBHHBAIOT CHOCOOBI
NBUTATEITPHOM aKTHBHOCTH. MEXaHW3MBI, | IBIKCHUS MEXKIY COO0OH. YCTaHaBIMBAIOT B3aMMOCBSA3b MEXKAY CpelIod OOWUTaHUS WU
obecrieuynBaronye  JBWKEHHE  KHMBBIX | CIIOCOOAMM TEpPENBIKEHHS OpraHu3Mma. [IpuBOIAT NOKa3aTeabCTBa HAJIMYWS JBUTATEIBHON
OpraHM3MOB. JIBHUTaTelbHBIC PEAKIMK | AKTHBHOCTH y PACTCHUI
pacTeHui

Perymsimus nporeccoB | JKuszHenesTeIbHOCTh oOpraHm3mMa W e€ | Has3plBaloT yacTH perynsTopHbIX cucteM. CpaBHUBAIOT HEPBHYIO U SHJIOKPHUHHYIO CUCTEMBEI,

JKU3HENESTEIbHOCTH CBSI3b C OKpYJXKalomiel cpeaoi. Perymsiuus | oOBSICHSIOT UX POJIb B PETYIISAIUHN TPOIECCOB KU3HEACATETLHOCTH OpraHu3MoB. OOBSICHAIOT
MPOIIECCOB JKU3HEIEATEIBHOCTH | peIICKTOPHBI  XapakTep JAEATEIbHOCTH HEPBHOM CHUCTeMBI. [IpHBOAST  MpHMEpHI
opranu3MoB. Paznpaxumocts. HepBHas | mposiBlieHUs peakil pacTeHUI Ha U3MEHEHHUs B OKpYXKalollel cpeze
cHuCcTEMa, 0COOEHHOCTH CTPOCHHUSI.
Pedurekc, MHCTUHKT. OHJIOKpUHHASI
cuctema. E€ posb B peryisiuuu npoueccos
JKU3HEACATENHLHOCTH. Kenesnr
BHYTPEHHEH CEeKpelunu. PocroBsie
BEIIECTBA PACTCHUH

Pasmuoxxenue Buonornyeckoe 3HaueHWE pa3sMHOKEHHS. | XapaKTEpU3YIOT POJib PA3MHOXKECHHS B )KU3HU KUBBIX OPTaHU3MOB. BBISBISIOT 0COOCHHOCTH

Becnosoe
(menenue
THIPBI).

Bunsr Pa3MHOXKEHHSI.

Pa3MHOXXEHHE  YKUBOTHBIX
MIPOCTEHUIINX, TIOYKOBaHUE
Becrionoe  pa3mMHOXeHHE ~ pacTEeHUil.
[TosoBoe  pa3sMHOKEHHE  OPTraHU3MOB.
OCOOCHHOCTH TOJOBOTO  Pa3MHOKEHUS
JKUBOTHBIX.  Opranbl  pa3MHOXEHHUS.
[TonoBsle kinetku. OTII0I0TBOPEHNE.

[Tonosoe pa3MHOXEHHE pacTeHwuil.
PasMHOXXKEHME  pacTeHHH  CEMEHaMHM.

Oecroioro M TONOBOTO  pasMHOKEHHUs.  ONpemersiioT  MPEeUMYIIEeCTBa  IOJIOBOTO
pasMHOXKeHHsI Tmepes OecroibiM. Ha3plBaloT M ONMKCHIBAIOT YacTH IIBETKA, YKA3BIBAIOT HMX
3HayeHue. J{enaroT BIBOJbI O OMOJIOTUYECKOM 3HAYE€HUH LIBETKOB, IIOJI0B U CEMSIH




[Betok KaK opra” TOJIOBOTO
pasmuoxenusi. Congerusi.  OmnbuieHue.
JBoitHoe omomoTBopenue. OOpa3oBaHue
IUTOJIOB U CEMSH

Pocrt u pazButne

Poct u pas3BUTHE pacTeHui.
NHnuBuyansHOE pa3BUTHE.
PacnipocTpanenne TmIOO0B M CEMSIH.

CocTosiHUE TIOKOs, €T0 3HAYEHUE B )KU3HU
pacTeHuil. YcIoBHUA MPOPACTaHUS CEMSH.
[TuTanue u pocT IPOPOCTKOB.

Oco0eHHOCTH ~ Pa3BUTHSL ~ HKUBOTHBIX
opranu3mMoB. PasputHe 3apojpimia (Ha
npuMepe TIAHIIETHUKA).
[TocTamOpuoHaNBEHOE pasBuTHE
*uBOTHBIX. [IpsmMoe u  HempsMoe
pa3BHTHE

OnuceIBalOT 0COOCHHOCTH poCta MW Pa3sBUTHUA PaCTCHUA. XapaKTepI/BYIOT OTallbl
WHAUBUAYAJIBHOT'O PA3BUTHSA paCTeHHfI. PaCKpBIBaIOT 0COOCHHOCTH Pa3BUTHUA KHWBOTHBIX.
CpaBHI/IBaIOT OpsaMO€ U HEIIPAMOC Pa3BHUTUC KMBOTHBIX. HpOBOI[fIT HaGJ’IIOL[eHI/ISI 3a poCTOM
" Pa3sBUTHEM OPraHU3MOB

OpFaHI/ISM KaK €AUHOC LICJI0C

B3aumocBs3b KJIETOK, TKaHEW U OpPraHoB B
opranu3max. JKuBble OpraHusMbl H
OKpYy’Karolas cpejia

Ha3zpiBaroT enuHUIbI CTPOCHUA KXUBbBIX OPraHN3MOB (KJ'ICTOK, TKaHeﬁ, OpFaHOB). BreisBistoT
B3aNMOCBA3b MCKAY 0COOEHHOCTSIMHU CTPOCHUA KIICTOK, TKaHefI, OpraHoB U UX d)YHKIII/IS[MI/I

Opranusm u cpena (24)

Cpena obOutanus. PDakTopsl
cpeibl

Brusaue (hakTopoB HEXKHBOH MPHUPOJIBI
(Temmeparypa, BIaXHOCTb, CBET) Ha
KHUBBIC OpPraHU3MBL. B3anMOCBSI3U JKHUBBIX

OpTaHHU3MOB.

Jemoncmpayus

Komnexmumy, WTIOCTPUPYIOLIHE
9KOJIOTUYECKHE  B3aMMOCBSI3U  MEXIY

JKUBBIMH OpraHu3MaMi, IMUIICBBIC LS U
CCTHU

XapakTepu3yloT ¥ CPaBHHBAlOT OCHOBHBEIC (DaKTOPBI 3KOJIOTHYECKOW cpenabl. HaszwiBaroT
OCHOBHBIC (PaKTOPBI IKOJIOTHYECKOU cpelibl. OOBACHIIOT 0COOCHHOCTH MPUCITIOCOOICHHOCTH
OpPTaHM3MOB K Pa3NWYHBIM cpexaMm obutaHus. [IpuBOIAT mpuUMepHl MPUCIIOCOOICHHOCTH
OpTaHM3MOB K CBOCH cpenie 0OuTaHus

[Tpupoaubie coobmiecTBa

[IpupomHOEe COOOIIECTBO M 3KOCHCTEMA.
CtpykTypa MNPUPOIHOTO  COOOIIECTBA.
Cpsi3u B TIpUpOAHOM cooOmiecTBe. llenn
MTUTaHUS.

Jemoncmpayus

CrpykTypa 9KOCHCTEMBI,
JKOJIOTHICCKHUX CHCTEM

MoJenen

Ha3bIBaloT OCHOBHBIE TpyMIbl OPraHU3MOB B JKOCHUCTEME, OIUCHIBAIOT HX pOJib B
skocucteme. COCTaBIAIOT MpocTewmme Ienu nuTanus. [[pOTHO3UPYIOT TOCIEeNCTBUS
M3MEHEHUH B cpesie 0OUTaHUS Ha )KUBBIE OPTraHU3MBI

Pe3epBHOe Bpems — 4u

7 Kjacc

Tema

Conep:xanne

XapaRTepHCTmca BHUI0B J€ATCJIbHOCTH YUAIIUXCH

Bgenenue (3 u)

PasnooOpasue ¢opm xuBoro Ha 3emie. [Toustre 06
YPOBHSIX OpraHM3allMy  KHU3HH:

KJICTKH,

TKaHU,

OHpeL[eJ'ISHOT U aHAJIM3UPYIOT TOHATHUA <(6I/IOJ'IOFI/I${», «YpPOBHH OpTraHU3alumnd»,
CKJICTKa», «TKaHb, «oprany, «OpraHusm», ((61/100(1)6])&», «OKOJIOT'UA».




OpraHbl, OpraHu3Mbl. Bumpl, monymsiguu u
ouoreorieHo3bl. O0IIME MpeCTaBIeHUS 0 buocdepe.
[MpuuuHel  MHOrOOOpa3usi IKHMBBIX OPTraHU3MOB.
[TonsiTue o Ooprbe 3a  cymIecTBOBaHHWE U
ecTecTBeHHOM oTOope. CMmeHa ¢uiopbl U ¢ayHbl Ha
3emie: BO3HHKHOBCHHE HOBBIX U BBIMHpAHHE
MPEeXIIe CYNIECTBOBABIINX (opM

OnpenenstoT 3HAYCHWE OWOJIOTMYECKMX 3HAHMM B COBPEMCHHOM IKU3HHU.
OlleHUBAOT POJb OWOJIOTHUECKON HAyKW B JKU3HU OOIIECTBA. AHAIM3HPYIOT
JIOTHYECKYIO IIeTIh COOBITUH, Jenaronmx 00pb0y 3a CylIecTBOBAaHHE HEHU30CKHOM.
CTposT CXeMBI ICHCTBHUS €CTECTBEHHOTO O0TOOpa B MOCTOSHHBIX U M3MEHSIOMINXCS
YCIOBUSAX CyIIecTBOBaHUS. OIpenensioT TOHATUS «LapcTBay, «OaKTepHm»,
«TpUOBI», «PACTCHUM» M <OKUBOTHBIE». COCTAaBIIOT KPAaTKUH KOHCIIEKT YpOKA.
I'oTOBSITCS K YCTHOMY BBICTYIIJICHHIO

Paznen 1. apctBO

[Ipokapuotsl (3 1)

MHoroobpa3sue, [Mpoucxoxaenre u sBomtonust OakTepuit. OOmue | BeiensroT OCHOBHBbIE mNpu3HaKW Oaktepuid. JlaroT OOIIyI0 XapaKTepUCTUKH

0COOEHHOCTH CTPOCHUS U | CBOWCTBA MPOKAPUOTHYECCKUX OpPTaHU3MOB. | MPOKapuoT. ONpeneNnsioT 3HaueHIe BHYTPHKICTOUHBIX CTPYKTYP, COIIOCTABIISIA €€

TIPOUCXOXKICHUE Crpoenue MIPOKAPUOTHUECKON KIIETKH, | CO CTPYKTYPHBIMH OCOOCHHOCTSIMH OpraHu3anuu OakTepuid. XapaKTepH3YIOT

MPOKAPHUOTHICCKUX HACJICJICTBCHHBIN ammapar OaKTephalbHOW KIICTKH. | TIOHATHS «CUMOMO3», «KIyOCHBKOBBIE», WIIM «a30T(HUKCHUPYIOIIHE OaKTepum,

OpraHU3MOB PasmHOXkeHne Oakrepuil. MHorooOpasue ¢GopM | «OaKTepUU-IECTPYKTOPB», «OOJIE3HETBOPHBIE — OakTepum», «UHQPEKIIUOHHBIC
Oaktepuii. [loHsTHE O THMax OOMEHa y MPOKApHOT. | 3a00JIEBaHUMY, «IMUASMHUM». J[al0T OIEHKY poJiu OakTepuil B MPHUPOJE U KU3HU
OCOOCHHOCTH OpraHW3aIlMd U JKU3HEACATCNBHOCTH | uenoBeka. (COCTaBISIOT —IUIAH-KOHCIEKT TeMbl «MHorooOpa3ue W poib
MPOKApUOT;  PACHPOCTPAaHEHHOCTh ¥ POIb B | MEKPOOPTAaHU3MOBY». BEIMONHIIOT 3apUCOBKY Pa3IMYHBIX (OpM OaKTepHaIbHBIX
OMoIIeHO3aX. DKOJOTWYeCcKasi poJib ¥ MEIUIMHCKOE | KIETOK. [0TOBAT ycTHOe coolOmeHne 1o Teme «OOmas XapakTepHCTHKA
3HAYCHUE POKAPHOT»

Paznen 2. apctBO

['puOsi (4 1)

OO0masi XapakTepUCTHKA
rpuboB

[Tpoucxoxnenue u SBOJTIOIHS rpu0OB.
Ocobennocmu cmpoenus Kiemox epubos. OcHogHbie
yepmuvl  OPeAHU3AYUU  MHOSOKIEMOUHbIX  2pubos.
Omoenwi: Xumpuouomuxoma, Bucomurxoma,
Ackomuxoma, bazuouomuxoma, Omukoma, epynna
Hecogepuennvie 2pubdbl. OcobenHocTn

XapakTepu3ylOT COBPEMCHHBIE TMPEACTABICHUS O MPOMCXOKICHUU TPUOOB.
BbIaenstoT OCHOBHBIE TNPH3HAKH CTPOCHUS M IKM3HEACATSIHHOCTH TPHOOB.
Pacro3HaroT Ha XKMBBIX 00BEKTaxX W TAOJMHUIAX CHhENOOHBIC U SIOBHTHIC TPUOBL
OcBauBarOT MPHEMBI OKAa3aHUSA IEPBOM IOMOIIM IPU OTPABICHHH SIOBUTHIMU
rpubamu. JlaroT onpesesicHre MOHITUS «TPUOBI-TIApa3UThD» (FOJOBHS, CIIOPBIHBS U
Ip.). [oToBAT MHKpOmpenapaTsl U H3y4aroT MOJ MUKPOCKOIIOM CTPOCHUE MYyKOpa

JKU3HENICSATEIBEHOCTA M PachpocTpaHeHue. Ponb | U apoxokeBBIX TpuOoB. [IpoBOAST comocTaBiieHHE YBHISHHOTO IO MUKPOCKOIIOM
rpuboB B OHOICHO3aX W  XO3SIMCTBCHHOH | C NMPHUBEACHHBIMH B y4eOHHKE W300pakeHMsMA. OOBACHSIOT pPONb TPHUOOB B
JIesAITeIbHOCTU YeIOBeKa mpupope W OKku3HH denoBeka. COCTaBIAIOT IuTaH maparpada. BeimomHsroT
mpakTudeckue  paboTel.  OOCYKTArOT — JIEMOHCTPAllUH, IPETYyCMOTPEHHEIC
mporpaMmoi (paboTa B MaJIbIX IPYIIIax)
JInmaiitnuku [Monsitue o cumOuosze. OOmIas XapakTepUCTHKA | XapaKTepu3yloT (QOpMy B3aWMOJICHCTBHS OpPraHM3MOB — cHMOMO3. [lpuBoast
JMUIIARHUKOB.  TUIBI  CIIOCBUIN  JIMIIAWHWUKOB; | OOLIYI0 XapaKTePHCTUKY JIMIIAWHWKOB. AHAIU3UPYIOT CTPOCHHUE KYCTHUCTHIX,
ocobeHHOCTH JKU3HEIESITSNIFHOCTH, | HAKHUITHBIX, JINCTOBATHIX JIMIIAWHUKOB. Pacmo3HaroT mumaifHuky Ha Tabiaunax u B
pacmpocTpaHéHHOCT, M JKOJIOTWYECKas  pojib | )KMBOM mpupoze. ONEeHUBAIOT 3KOJIOTUYECKYIO pOJb JUIMAWHUKOB. COCTaBIsIOT
JUIIAHAKOB TUIAH-KOHCIIEKT co00mIeHus «JInmaiHuKmny
Paznen 3. [MapcTBO

Pactenus (16 )

OO0masi  XapaKTEepPHUCTHKA

PacturenbHbii OpraHnu3M KakK HEJOCTHasd CUCTEMA.

XapaKTepI/BYIOT OCHOBHBIC 4YE€PThbl OpraHu3alliid pacTUTCIIBHOTO OpraHu3Ma.

pacTeHuit Knetkn, TkaHW, opraHel W CHUCTeMBbl OpraHoB | [lomy4aroT mpencTaBiieHUE O BOSHUKHOBEHUH OJHOKJIETOYHBIX H MHOTOKJIETOYHBIX
pacTeHuil. Perynsanus JKU3HENCATENIEHOCTH | BOJOPOCIEH, OCOOCHHOCTSIX KU3HECATEILHOCTH pacTeHuil. OnpeaesitoT MOHATHS
pacTeHuH; (bUTOTOPMOHBL. Oco0eHHOCTH | «(OTOCHHTE3», ITUTMEHTBI», «CHUCTEMATHKA PACTEHHI», KHU3IIHE» U «BBICIINE
JKU3HENESTEIbHOCTH PACTCHHMIA; dbortocuHTe3, | pacTeHus». JlalOT XapaKTepUCTHUKY OCHOBHBIX 9TallOB Pa3BUTHs PACTCHHUHU.




nurMeHTel. CucTtemMaTHKa pacTeHUM; HHU3IIHE |
BBICIIINE PACTCHUS

OOCYXIIalOT TEMOHCTpPAIlMU TPEIYCMOTPEHHBIE TpOrpaMMoii (paboTa B MaibIX
rpymmax). CocTaBsSIOT KPAaTKU KOHCIIEKT TEKCTa ypoka. 'OTOBATCS K yCTHOMY
BBICTYIUICHHIO

Hwuzmme pactenns

Bomopocnu kak gpeBHelmasi rpymnma pacTeHHL.
OO61mas xapakTepucTuka Bojopocieid. Oco0eHHOCTH
CTPOEHHUS Tena. OOHOKJIETOUHbIE u
MHOTOKJIETOYHBIE ~ BOJOpociu.  MHoroobpasue
BoJlOpoCHel: oTaensl 3enéHble Bogopociy, bypele u
Kpacuslie Bogopocnu. Pacnpoctpanenue B BOIHBIX U
Ha3eMHBIX OHOIIEHO3aX, JKOJIOTHYECKas pPOJjb
Bojiopociie. IIpakTuieckoe 3HaUCHHE

JlatoT oO0IIyr0 XapaKTepHCTHKY BOJOPOCIEH, MX OTACIBbHBIX MpPEICTABHTENCH.
BBISBISAIOT CXOACTBO M OTJMYMS B CTPOSHUM PA3NUYHBIX TPYII BOJAOpOCIEH Ha
repbapHoM matepuane U Tabmunax. OOBICHSIOT POJIb BOJOPOCIEH B MPHPOIC H
JKU3HU 4enoBeka. OOCyXIaloT JEMOHCTpalluH, MPeIyCMOTPEHHBIE MpOrpaMMoit
(pabora B Manibix rpynmax). CocTaBifOT KpaTKUH KOHCIIEKT TEKCTa YypoKa.
COoCTaBISAIOT TUIAH-KOHCIEKT TeMbl «MHoroobpasme Bomopociei». [oroBsar
ycTHOE cooOmenne 00 HCIONB30BAaHUU  BOINOPOCICH B INHIIEBOH |
MHUKPOOHOIOTHIECKOW IPOMBIIICHHOCTH

Bricime criopoBble | [IporcxoxaeHne u o0IIas XxapakTepUCTUKa BEICIIUX | JIEMOHCTPUPYIOT 3HAHUS O MPOMCXOKICHWM BBICIIMX pacTeHuil. JlaoT o0mryro
pacTeHus pacTeHHUH. Oco0eHHOCTH OpraHHU3aIun U | XapaKTepUCTUKy MXOB. Pacmo3HaroT Ha repOapHbIX oOpasmax W Ta0iuIax
WHAWBUAYATBHOTO PAa3BUTHS BBICIINX PACTCHHH. | Pa3IMYHBIX MPEICTaBUTENCH MOXOBHIHBIX. XapaKTEPU3YIOT PaclpOCTpaHEHUE U
CroopoBele  pacteHusi. OOmas XapaKTEpUCTHKA, | SKOJIOTHUECKOE 3HAYEHHE MXOB. BBIZETSIOT CyIIECTBEHHBIC MPU3HAKH BBHICIINX
MIPOUCXOXKICHHE. Otaen MoXOBUHBIC; | CIIOPOBBIX  pacTeHWil. JaloT  OON[yl0  XapaKTepUCTUKY  XBOILICBHIHBIX,
OCOOCHHOCTH OpraHU3allMH, XU3HEHHOTO IMKIA. | IUIAYHOBUAHBIX U MAOPOTHUKOBHUIHBIX. [IpOBOAAT cpaBHEHHE BBICIIMX CHOPOBBIX
Pacnpoctpanenne u ponb B OwoneHo3ax. OTHeNn | pacTeHUH U paclo3HAIOT UX MPEICTaBUTeNel Ha Tabnuiax u repbapHbIX 00pasax.
[InayHoBUIHBIE; 0COOCHHOCTH  OpraHU3aluy, | 3apHCOBBIBAIOT B TETPagh CXEMBl JKH3HEHHBIX [UKIOB BBICIIMX CIIOPOBBIX
JKU3HEHHOT'O LUKJIa, paclpocTpaHeHHe M poib B | pacTeHUi. OOBICHIIOT pOJib MXOB, XBOLIEH, MJIAYHOB M MAllOPOTHUKOB B IPUPOAE
ouornenozax. Otmen XBOIIEBUIHBIC; OCOOCHHOCTH | M JKHM3HHU denoBeka. OOCYXKIAl0T NEMOHCTPAINH, IPEIYCMOTPEHHEIE TIPOrPaMMOA
OpraHu3aluy, KU3HEHHOTO muKia, | (padbora B Mamblix Tpynmax). CoOCTaBIAIOT —IUIaH-KOHCIIEKT IO TeMaM
pacmpocTpaHeHHe W poiib B OworieHo3ax. Otaen | «XBomeBunHbie», «llmayHoBumnble»y U «CTpoeHue, MHOrooopazwe H
[TanopoTHUKOBUAHEIE. [Ipoucxoxnenue U | DKOJOTHYECKas pOJIb HAIOPOTHHKOB)
ocobeHHOCTH OpraHu3anuu HArOPOTHUKOB.
KuzneHHsI UK MaropOTHUKOB.
PacnpocTpanenue mamopoTHHKOB B MPUPOAE U UX
poJib B OHOLIEHO3aX
Briciiue cemennble | [Iponcxoxaenne u ocobeHHOCTH opraHuzanuu | [lonyuaroT npeacTaBieHHe O COBPEMEHHBIX B3MIAJaX yY€HBIX Ha BO3HUKHOBEHHUE
pacTeHus. OTzaen | TOJIOCEMEHHBIX ~ pAacTeHUH;  CTpOEHHE  Tela, | CEeMEHHBIX pacTeHuid. J[atoT oOILIyl0 XapaKTepUCTUKY TOJIOCEMEHHBIX PACTEHHIA,
lNonocemenHble pacTeHUs! | )KM3HEHHBIE (bopMbl TOJIOCEMEHHBIX. | OTMeYasl MPOrPECCUBHBIE YEPThI, COMPOBOXKAABILINE HUX MOsBIeHHE. ONMUCHIBAIOT
Msuoroobpasue, pacmpoCcTpaHEHHOCTh | TPEACTABUTEINICH TOTOCEMEHHBIX PACTEHHMA, UCTIONB3YsI )KUBBIE OOBEKTHI, TAOIUIIBI
TOJIOCEMEHHBIX, WX pOnb B OwnomeHo3ax U | U repOapHbIe 00pa3ipl. 3apHCOBHIBAIOT B TETPAIU CXEMY IIMKJIA PA3BUTHUS COCHBL

MMPaKTUICCKOE 3HAYCHUEC

OOOCHOBBIBAIOT 3HAYEHHE TOJNIOCEMEHHBIX B MPUPOJAEC M JKU3HM UEIIOBEKA.
Brmonusior MPaKTHYECKHE paboTHL O6c¢cyxaator JIEMOHCTpALIHH,
MpeIyCMOTPEHHBIE TporpaMMoil (pabota B Manbix rpynmax). CocTaBisIFOT
KpaTKHUH KOHCIICKT YpOKa

Briciiue CEMEHHbIe
pacTeHusl. Otaen
[oxpeITOCEMEHHBIE

(LIBeTKOBBIE) pacTeHHS

[MpoucxoxaeHne ©u OCOOECHHOCTH OpTraHHU3aAIUN
MOKPBITOCEMEHHBIX ~ PACTEHHI; CTPOCHHE Tea,
JKU3HEHHBIE (OPMBI TOKPBITOCEMEHHBIX. Kiaccel

OpHoponbHble U JIBynonbHBIE, OCHOBHBIE
ceMmelcTBa (2 cemeticTBa OJHOIOTBHBIX u
3 cemeiicTBa JIBYJOJBHBIX pacTteHuit).

Msoroobpasue, pacupoCTpaHEHHOCTh IBETKOBBIX

[Tonyuaror npeacTaBieHre O COBPEMEHHBIX HAYUHBIX B3IJIAJaX HA BOSHUKHOBEHUE
MOKPBITOCEMEHHBIX pacTeHui. J[aloT 00IIyI0 XapaKTepPUCTUKY TOKPBITOCEMEHHBIX
pacTeHuil, oTMedas MPOrPECCUBHBIE YEPTHI, COMPOBOXKIABILINE HUX IOSBICHHE.
OnuchIBaIOT NpeAcTaBUTeNell MOKPHITOCEMEHHBIX PACTEeHUH, HCIIONB3Ys >KUBBIE
00BbeKThl, Tabmumel u  repOapHble  oOpasmsl.  CocCTaBIAOT — TaOIUIY
«CpaBHUTENIbHAS ~ XapaKTEPUCTHKA KJIACCOB OJHOMOJBHBIX U JBYJOJBHBIX
pacTeHui». 3apUCOBBIBAIOT B TETPaAM CXeMy LHUKJIA PAa3BUTHUs  LIBETKOBOIO




pacTeHuidd, WX poJb B OHWOIEHO3aX, B JKU3HHU
YeJIOBEKA U €ro X03sMCTBEHHON JIeSITeIbHOCTH

pactenus. XapakTepH3yIOT pacTUTEIbHbIE (OPMBI M OOBSICHAIOT 3HAYCHHUE
MOKPBITOCEMEHHBIX PACTCHUH B MPHPOAEC W IKH3HH 4YEJIOBEKA. BBITOIHSIIOT
npakTuueckue  pabotel.  OOCYKIAlOT  IEMOHCTpPAIMH, IPEAYCMOTPCHHBIC
mporpaMmoi (padora B MajibIx rpymmax). CocTaBisiOT KPaTKH KOHCIIEKT YpOKa

Paznen 4. apctBO
JKuBotHsie (37 u)

OO0masi XapaKTEepPHUCTHKA
YKUBOTHBIX

JKuBOTHBIN OpraHu3M Kak [ENOCTHAas CHCTEMA.
Knetkn, TKaHM, OpraHbl WM CHCTEMBI OPTaHOB
KUBOTHBIX. Perymsmus KU3HECSITEITEHOCTH
KUBOTHBIX; HEPBHAs M DSHAOKPUHHAS PETYILSIIHH.
OcobeHHOCTH  JKHU3HENESTEIBHOCTH  >KUBOTHBIX,
OTIIMYAIOIINE UX OT MPEACTABUTEICH APYTUX HAPCTB
’KuBOM  mpupoapl. CucTeMaThka  KHUBOTHBIX;
TaKCOHOMUYECKHE KaTeTOPHH; OTHOKJIECTOYHBIE U
MHOTOKJICTOYHBIE (OECII03BOHOYHBIE M XOPIOBBIC)

XapakTepu3yloT XKUBOTHBIM OpPraHM3M Kak LEJNOCTHYIO cHucTeMy. PacmosHaroT
YPOBHU OpPTraHU3AIMU KHUBOTO U XaPAKTEPH3YIOT KaXIbI U3 HuUX. OOBACHSIIOT
OCOOCHHOCTH  JKU3HEICSTEIFHOCTH  JKMBOTHBIX,  OTJIIMYAIOMIME WX  OT
MpeCTaBUTENEH APYruX IApCTB KHUBOW MPHUPOABI. AHAIH3UPYIOT POAOCIOBHOE
IpeBO >KMBOTHOTO I[APCTBA, OTMEYas MPEAKOBHIE TPYMIBI JKHBOTHBIX H UX
IIOTOMKOB. PacIio3HaloT CHCTEeMAaTHYECKHE KATEerOpUH JKUBOTHBIX M HA3BIBAIOT
IpeACTaBUTENEH KPYIMHBIX TaKCOHOB. XapaKTEPH3YIOT CTPYKTYpy OHOLIEHO30B U
OTMEUAIOT pPONb PA3IMYHBIX JKUBOTHBIX B HHX. AHAIHU3UPYIOT pOJb
IpEACTaBUTENEH pPa3HBIX BUAOB B OHOICHO3aX W BBIIBISIOT IPUYUHBI HX

KUBOTHBIE. B3aUMOOTHOILIEHUS  JKMBOTHBIX B | B3aUMOOTHOIIEHUH. COCTaBISAIOT KPaTKUK KOHCIEKT YpoKa. | 0TOBATCS K YCTHOMY
OuoIIeH03aX; TpOPHUESCKUE YPOBHU M IISNU IIMTAHKS | BBICTYIUICHUIO C Mpe3eHTaIueld «Mup )KUBOTHBIX»
[Monuapcto OO6mast xapakrepuctuka npocreimmx. Kierka | JlatoT oOIIyr0 XapakTepHCTHKY OJHOKIICTOYHBIX KHBOTHBIX, OTMEYasi CTPYKTYPHI,
OHOKJIETOUHbIE OHOKJICTOYHBIX  JKMBOTHBIX  KaK  IIEJIOCTHBIA | OOECIICUMBAIONIUE BEHIMOMHEHNE (PYHKIMH IIEIOCTHOTO OpraHu3Ma. AHAIH3HPYIOT
OpraHu3M; OCOOCHHOCTH OpTaHM3allid KIETOK | POJIb MPEACTABHUTENCH pa3HBIX BHIOB OJHOKIETOYHBIX OPraHU3MOB B OHOIICHO3aX,
MIPOCTEUIITUX, crienuaibHbIe OpTaHOWJIBI. | )KM3HU YEJIOBEKa W €ro XO3SHUCTBEHHOW JesTenbHOCTH. J[aroT pa3BEPHYTYIO
PasHooOpaswe mpocTeWmmMx ©W WX POib B | XapakTepucTuky kiaccoB  CapkomoBeie W JKryrukoswle.  Pacnosnaror
OMOIIeH03aX, KI3HM YEJIOBEKA U eTr0 XO3IHCTBEHHOH | mpencTaBuTenedi CapKOKTyTHKOHOCIEB, BBI3BIBAIOMINX 3a00JICBaHUS Y YeJIOBEKa.
JIeATEIbHOCTH. Tun CapkoxryTtukoHocupl; | Jatot xapaktepuctuky Tuna CriopoBuku. Pacto3HaroT 1 ONMUCHIBAIOT CIIOPOBUKOB,
MHOTrooOpasue (opM CapKOAOBBIX W JKIYTUKOBBIX. | BBI3BIBAIONINX 3a00JE€BaHUS y UYEJIOBEKA. 3apHCOBHIBAIOT IMKI Pa3sBUTHUS
Tun CriopoBUKY; CIIOPOBUKY — MApa3UTHI YeJIOBEKA | MATSIPUHHOTO IUIa3MOJHMSI U OOBSCHAIOT TPHYUHBI 3a00NEBaHHS MaJIsIpUCH.
u  xuBOTHBIX.  OcobOeHHoctn  opraHuzarmu | OTMEYaroT Mephl TPOMIIAKTHKH MAaTSPHH U APYTUX 3a00JCBaHUHA, BHI3BIBACMBIX
npencrasureneit. Tun Uudy3opun. MHOroobOpasue | cmopoBukamu. JlaloT xapakTepucTuKy Thma WHY30puu, pacmo3HAlOT U
HHQY30pHIA U UX POJTb B OMOIIEHO3aX OIMCHIBAIOT OTICIBHBIX TIpencTaBuTeNeid AToro Tuma. COCTAaBISIOT TaONUIY
«CpaBHuTeNbHas XapakTepuctuka [IpocTeimux». BBINONHAIOT NpakTHYecKHe
pabotel «CTpocHue aMEOBL, IBIIICHBI 3¢JIEHON U HHPY30pUH TY(ETbKI)
[MoamapctBo Obmas XapaKTEepHUCTHKA MHOTOKJIETOYHBIX | XapaKTepu3yl0T MHOTOKJIECTOYHBIE OPTaHW3MBl, AHAIM3UPYS THIBI CUMMETPUHU
MHOTOKJIETOYHBIE KUBOTHBIX; THUIBI CHUMMETpHH. KIeTkm M TKaHW | )KUBOTHBIX. OOBACHSIOT 3HAUEHHE CHMMETPUH ISl JKU3HENESTEIHHOCTH
XKHUBOTHBIX.  [IpocTeifilime  MHOTOKJIETOYHBIE — | OpraHu3MOoB. OOBSICHSIOT 3HaUeHHE ] (epeHITMPOBKY KIETOK MHOTOKJICTOYHBIX
IryOKHM; WX paclpoCTpaHEHHE W SKOJOTHYECKOE | OPraHM3MOB U TOSIBICHHE MEPBHIX TKaHeH. KpaTko OmMHMCHIBAaIOT MpeacTaBHTENEH
3HaUYEHUE tuna ['yOku, momuépkuBas ©X 3HAYeHHE B OHOICHO3aX U IS YEIOBEKa.
CocTaBasitoT KpaTKUH KOHCIIEKT YPOKa. I 0TOBSITCSI K YCTHOMY BBICTYIIJIEHUIO
KuieunomnonoctHele OCOOCHHOCTH OpraHM3alul KHIICYHOIONIOCTHBIX. | XapakTepu3yloT  OCOOCHHOCTH OpraHu3allMd U KU3HEAEATEIbHOCTU
Becnonoe u nonoBoe pasmuHoxkeHune. MHoroobpasue | Kumeunomonoctubix.  [IpuBomsaT  mpuMepsl  OpEeACTaBHTENCH  KIACCOB

u pacnpocTpaHeHue KHUIIIEYHOTIOIOCTHBIX;
TUAPOUIHBIE, CIIU(MOUTHBIC ¥ KOPAIJIOBBIE MOJUIIBL.
Poxs B mpupoiHBIX cOO0IIIECTBAX

KHIICYHOMOJNIOCTHBIX M CPaBHUBAIOT YepThl WX opraHu3zanud. OOBICHSIOT
3HadeHue quddepeHIIIPOBKY KIETOK KAIICYHOIIOMOCTHRIX U OIICHUBAIOT (DYHKITHH
Ka)XXJIOTO KJIETOYHOTO Thna. OTMEYaroT poJib KUIIEUHOTIOJIOCTHRIX B OMOIIEHO3aX U
WX 3HAYCHHUE JUIS YeJIOBEKAa. BBIMONHSAIOT mMpakTU4ecKue paboThl MO H3yYCHHIO
TUTAKATOB M TaOJIHII, WIUTFOCTPUPYIOIIUX XOJ| pereHepanuu y ruapbl. OOCyKaarT




JIEMOHCTpAIUK, TMPEeIyCMOTPEHHBIE TporpaMMoi (paboTa B Mallblx TpyIax).
CocCTaBisIOT KPaTKUHA KOHCIEKT YpOKa. '0TOBATCS K YCTHOMY BBICTYIICHHUIO

Twumn I[Tnockue uepsu

OcoOEHHOCTH  OpraHu3alliil  ITUIOCKHUX  YepBeu.
CB0OOTHOXKHBYIIHE pECHUYHBIC YepBH.
MHoroobpa3ue pEeCHHYHBIX 4YepBed W UX pOIb B
ouoreHo3ax. [lpucmocobneHnss K mapasuTU3My y
IJIOCKUX  4epBed; kimaccel  CocanbllUKU U
Jlentounsie uepBu. [loHATHE O KU3HEHHOM LIMKJIE;
LUKIBl Pa3BUTUS TMEYEHOYHOTO COCANbIIMKA U
Obubero memHs. MHOrooOpasme IUIOCKHX YepBei-
nmapasuToB. Mepsl TPO(UIAKTUKH Tapa3suTapHBIX
3a00J1eBaHMM

JaroT o0mryro xapakTepuctuky Trmna [I1ockue 4yepBu. AHATH3UPYIOT CUCTEMATHKY
THMa. XapakTepu3ylT Npe/CTaBUTENe Kiacca PecHUYHbIE YepBH, NPUBOMIST
IPUMEPHI MPEACTABUTENEH M OTMEYAIOT UX POJIb B OMOICHO3aX. XapaKTepU3yroT
MpeICcTaBUTEIeH JIEHTOYHBIX YepBeil. Pacro3HaroT 4epThl MPHUCIIOCOOIEHHOCTH K
napasuTH3My B UX opranu3aimu. [IprnoOpeTaroT nmpeacTaBieHus mapasuTu3Me Kak
0 (¢opMe B3aUMOOTHOIICHUA OPraHU3MOB H O >KM3HECHHOM IIHKJIEC ITapa3uTOB.
3apuCOBHIBAIOT B paboduue TETpamul KU3HCHHBIC HUKIBI JICHTOYHBIX YepBeil —
Mapa3suToOB YENOBEKAa M JKUBOTHBIX, BBIACNAS CTaJAMU PA3BUTHUS, OMACHBIC IS
3apaKCHHSI YEJIOBEKAa (WHBA3HBHBIC CTaANM). XapaKTEpU3YIOT IIPEICTaBHUTENCH
kiacca CocanblIMKy. 3apUCOBBIBAIOT KU3HEHHBIN UK COCANBIIMKOB Ha IPUMEPE
NeY€HOYHOTO COCANBIINKA, BRIACHSAS CTaJHH Pa3sBUTHUS, ONACHBIC JUIS 3apaKeHHUS
yenoBeka. OOCY AT JeMOHCTpAIMH, IPEAYCMOTPEHHBIE ITporpamMmoin (padboTa B
ManbiXx Tpymnmnax). COCTaBIISIOT KpaTKUK KOHCIIEKT TEeKCTa ypoka. [oToBSTCS K
YCTHOMY BBICTYIUICHHIO M Tpe3eHTarun «lliiockue uepBrn — mapasuThl YeIOBeKa.
[podunakTrka napasUTapHBIX 3a00JICBaAHII)

Tun Kpyrnsle uepBu

OCOOCHHOCTH OpraHHW3alluk KPYIJbIX dYepBed (Ha
npuMepe acKapHIbl YeJI0BEUeCKOi).
CBOOOTHOKMBYIIME W TAPAZUTUICCKUE KPYTIIBIE
yepBU. LMK pa3BUTHSA acKapuabl YeIOBEYECKOH;
MepbI IPO(PHIAKTUKY acKaprua03a

Jarotr oOmiyro XapakTepucTuky THma Kpyrible 4epBH Ha HpHUMEpE acKapHUIbI
YeIIOBEYECKOW. 3apHCOBBIBAIOT IMKJ PAa3BUTHS acKapuAbl M XapaKTEePU3YIOT
CTaIUM pPa3BUTHS, ONACHBIC JUIS 3apaKeHWs 4denoBeka. OOBACHAIOT MeEpHI
NpOopUIAKTHKH ackapumo3a. [IpuBOIAT mpUMEpHl CBOOOMHOXHBYIIUX KPYTIIBIX
YyepBeil, oLeHWBas HX poilb B OHoreHo3ax. OOCYXTAOT IEMOHCTpALUH,
MpeIyCMOTPEHHBIE TporpaMMoil (pabota B Maibix rpynmax). CocTaBisIFOT
KpaTKHMi KOHCIIEKT ypoKa. ['0TOBSITCS K YCTHOMY COOOIICHHIO

Tun Konbuateie uepsu

Oco0eHHOCTH OpraHW3allui KOJIbYAThIX YepBel (Ha
NpUMepe MHOTOIIETHHKOBOIO YepBsl HEPEH[bl);

BTOpHUYHaA IOJIOCThb TCa. MHOFOOGpZBI/IC
KOJIbYaThIX qepBeI‘/i; MHOTI'OII€CTHHKOBEIC u
MaJIOMIETUHKOBBIC  KOJbYATbIC YC€pPBH, MHABKH.

3HaueHHE KOJbYATHIX qepBeﬁ B 6I/IOI_ICHO38.X

Jator oOmyro xapaktepucTuky Tuna Kompuartbie uepBH. OTMeyaroT
MPOTPECCUBHBIE UYEPTHl OPTaHU3AIMM KONBYATHIX YEpBEH, COMPOBOKIABIIUE HX
BO3HHKHOBEeHHE. [IpOBOAMT CpaBHHUTENBHBIA aHATU3 OPraHU3alMH IUIOCKHX U
KOJIbYATBIX YepBEH; pe3ylbTaThl 3aHOCAT B Tabmuiry. OICHHUBAIOT 3HAYCHHE
BO3HUKHOBEHHSI BTOPUYHOM TMOJOCTH Tejla —  IeloMa. XapaKTepu3yloT
CHUCTEMAaTUKy  KOJIbYATBIX  YepBEi, paclmo3HAIOT  XapaKTepHBIE  YEPTHI
MHOTOIIETHHKOBBIX, MAIOIICTHHKOBBIX YepBeil U MUsIBOK. OOBACHSIIOT 3HAYCHUC
KOJIbUAThIX YepBed B OMOIEHO3aX; a TaKKe MEIUIMHCKOE 3HAa4YeHHE MHABOK.
BreimonHsAioT mpakTHYecKylo paboTy «BHeIIHee CTpOeHHE MOKAEBOTO UEpPBS».
OOCYXIIalOT TEMOHCTpPAIIMU TPEAYCMOTPEHHBIE TPOrpaMMoii (paboTa B MabIX
rpynnax). CocTaB/siiOT KpaTKUH KOHCIEKT YpoKa

Tun Monmrocku

Ocobennoctn OpraHu3aluu MOJIJTFOCKOB;
CMellaHHas IIOJIOCTh Tena. Mmuoroo6pa3sue
MOJLTIOCKOB; KJIaCChl OPIOXOHOTHX, JIBYCTBOPYATHIX
U TOJIOBOHOTMX MOJUIIOCKOB. 3HA4YEHHE MOJLUIIOCKOB
B OumoleHo3ax. Poinb B JKU3HU 4YEIOBEKA U €r0
XO3SIUCTBEHHOU JIEATEIILHOCTH

JaroT o0mryro xapaktepucTuky Tuna Moumockd. OTMEYarT MPOrpeCcCHBHBIE
YepThl OpPraHW3allMd  MOJUIIOCKOB, COINPOBOXIABIIHE WX BO3HHKHOBEHHE.
[IpoBoAsT CpaBHUTENBHBIA AaHANHM3 OpPraHU3AMK KOJBYATHIX YEpBEH W
MOJUTIOCKOB; PE3yJIbTaThl 3aHOCIT B TalOnuily. XapaKTepU3yIT CHCTEMATHKY
MOJLUTIOCKOB, PAaCIIO3HAIOT XapaKTEPHBIC YEPTHl OPIOXOHOTHX, BYCTBOPYATHIX U
TOJIOBOHOTHX MOJUTIOCKOB. OOBSCHSIOT 3HAYCHUE MOJUTIOCKOB B OHOICHO3aX H
3HAYCHUE JUIS YETOBeKa. BEIMOMHIIOT MpakTHUECKYI0 paboTy «BHemHee cTpoeHue
MOJLTIOCKOB». OOCYXKITAIOT JEMOHCTPAIlH, MPEIyCMOTPEHHBIE IPOTPaMMOMA
(paboTta B MasibIx rpynmnax). CocTaBisIOT KPaTKHMi KOHCIIEKT YpOKa




Tun Ynenucronorue

[Iponcxoxxkaerne W OCOOCHHOCTH —OpTaHU3AINN
YWICHHCTOHOTHX. MHOrooOpasue UIeHHCTOHOTHX;
KJIACChI Pakoobpa3Hbie, [TaykooOpa3Hbie,
Hacexompie 1 MHoronoxku. Kiracc Pakoobpa3zHsie.
OO0mas xapakTepuCcTHKa Kiacca pakooOpa3HBIX Ha
MpUMEpe PEYHOro paka. Beicmine W HU3IINE PaKH.

Msoroobpa3ue u 3HauCHHE pPakoOOpasHBIX B
ouomenozax. Kiacc IlaykooOpa3mbie. OOmas
XapaKTePUCTHKA MayKooOpa3HbIX. [ayxkwn,

CKOPIIMOHBI, Kiemu. MHoroobpasue M 3HavYeHHUE
naykooOpa3Hbix B OuoneHo3ax. Kinacc Hacekombie.
MHuoroo6pa3zue HACEKOMBIX. OO6mas
XapakTepUCTHKa Kjacca HACEKOMBIX;  OTpPSIIBI
HACEKOMBIX C TIOJIHBIM U HEMOJIHBIM IIPEBPAIICHUCM.
Mmuoroobpasue W 3HaUCHHE  HACEKOMBIX B
ononeHo3ax. MHOTOHOXKHU

JaroT o0miyro xapakTepucTuky tuna YnenucroHorue. OTMEUaIOT MPOTPECCUBHBIE
YepThl OPTaHW3aLUM YICHUCTOHOTHX, COINPOBOXIABIIHE KX BO3HHKHOBEHHE.
IIpoBomAT cpaBHUTENBHBIM aHANW3 OpraHM3aIlMM  KOJbYAaThIX YepBEed U
YICHUCTOHOTHX; PE3YNbTaThl 3aHOCAT B TaOiMIly. XapaKTepU3yIOT CHCTEMATHKY
MOJUTIOCKOB M WX TpoucxoxkaeHue. JlaioT oOIIyl0 XapaKTepHUCTHUKY Kiacca
PakooOpa3HblX; aHAIM3UPYIOT OCOOEHHOCTH OpraHU3allud PEYyHOro paka.
XapakTepu3yloT CHCTEMAaTHKy pPaKkoOOpasHbIX, MX pa3HOoOpasue; pacro3HAroT
MpeACTaBUTENel BBICIIMX W HU3IIUX PaKOOOPa3HBIX; MPUBOIAT TPHUMEPEL.
OueHnBalOT pojib pakooOpasHeIX B mpupone. JaroT oOiryro XapaKTepUCTHKY
kmacca IlaykooOpasHble; aHANM3HPYIOT OCOOCHHOCTH OpraHU3allMd TayKa-
KpECTOBHKA. XapaKTepu3ylT pa3HooOpasue MayKoOOpasHBIX; pPACIIO3HAIOT
MpejAcTaBUTENel  Kjacca— TAayKoB, Kiemied, ckopnuoHoB. OIeHUBaOT
9KOJIOTHYECKYIO POJIb M MEOUIIMHCKOE 3HAaYeHHE MayKooOpas3HBIX. JlaroT oOmryro
XapaKTepPUCTHKY Kiiacca HacexoMble; aHAIM3UPYIOT OCOOCHHOCTH OpraHHU3aIlUH
TapakaHa. Pa3nu4aloT THUIBI Pa3BUTHS HACCKOMBIX. XapaKTEPU3YIOT CHCTEMATHKY
HACEKOMBIX, HX Pa3sHOOOpa3ue; CPaBHUBAIOT IPEACTABUTENCH Pa3TUUHBIX OTPSIOB.
Pacnosnator mpenacTaBUTENEd  OCHOBHBIX  OTPSJIOB HACEKOMBIX; IPUBOJISAT
npuMepsl. OIIEHHBAIOT POJIb HACEKOMBIX B IPUPOZE U 3HAYCHHE JAJS 4YelIOBeKa.
OnuceBalOT TNpeAcTaBUTeNell Kilacca MHOTOHOXKKH W TIPUBOIAT MPUMEPHI
npenctaBuTeneil. BpImonHAIOT mpakThyeckue  paboThl, MPeryCMOTPEHHbBIE
nporpamMmoii. OOCYXIAlOT JEMOHCTpallH, NPEeAyCMOTPEHHBIE MPOrpaMMOii
(pabora B Manbix rpynnax). COCTaBJsIIOT KpPaTKUil KOHCHEKT ypoka. ['0TOBSIT
MIPE3EHTALNIO

Tun Hznoxooicue

Obwasa  xapakxmepucmuxa muna  Henoxoorcue.
Mnocoobpaszue  uenoxoxcux; xaaccel  Mopckue
36é3001, Mopckue eacu, T'oromypuu. Muoeoobpasue
U 9KOI02UYECKoe 3HaAUeHUe

Harom obwyro xapaxkmepucmuky muna Herokooicue. Xapaxmepuzyrom ocHogHble
2pynnbl  USTOKOJICUX, NPUBOOsim Npumepvl npeocmasumenei. AHamusupyrom
3HQUeHue  UIoKoJCUX 8  buoyenosax.  Qoécyscoarom  deMOHCmpayuu,
npedycmompenuvle npocpammol (paboma 6 manvix epynnax). Cocmaeénsrom
KPAMKULL KOHCHEeKM YPOKd

Tun Xopmoesie. [TonTum | OOmiass ~ xapaktepuctuka — Tuma — XopaoBbie. | JIaloT OONIyr0 XapaKTepHCTHKY XOPIOBBIX Ha TpHMEpe JaHIETHUKA. [IpoBomsaT
Becuepemnubie [poucxoxaenue XOPIOBBIX; MOJTHIIB! | CPABHUTENBHBIA aHAIM3 OPraHW3alldi KOJbYAThIX YEPBEH M WICHHCTOHOTHX;
OecueperTHbIX u MTO3BOHOYHBIX. HonTum | pe3ympTaThl 3aHOCAT B TaOmuiy. OTNHCHIBAIOT CHCTEMATHKY XODPJOBBIX, JaBas
Becuepernple:  NAHIETHHK, OCOOCHHOCTH  €TO | OLCHKY TJIaBHEIM HAIpaBICHUEM pa3BUTHA Tpynmbl. OOCYKIa0T JEMOHCTpAIINH,
OpraHu3aIHU U PACTIPOCTPAHCHUS MIpeoyCMOTPEHHBIE TporpamMMmoi (pabora B Mamblx rpymmax). CocTaBisioT
KpaTKHUH KOHCIICKT YpOKa
[Monrun  Ilo3BoHOYHBEIE | OOmIas XapaKTepUCTUKa MO3BOHOYHKIX. | JlatoT  0oOmIyr0  XapakTepHUCTHKy moaTurna [lo3BOHOYHBIE Ha  MpHUMEpe
(Uepennbie). Hanknace | [lpoucxoxknenne puid6. OOmas xapakTepucTHKa | mpeacTaBuTened Hagkinacca Ppid. OTMEUaroT IporpecCUBHBIC YEPThl OPTraHU3aIH
PrI16BI pei0. Kiaccer XpsimeBbie (akynbpl M CKaTbl) W | pbIO, CONMPOBOXKIABINHME WX BO3HUKHOBEHHE. [IpOBOMST CpaBHUTENHHBIA aHAIH3

Koctaple pbiObl. MHOTOOOpa3sue KOCTHBIX PBIO:
XPSIIEKOCTHBIE, KHCTEIEphle, MBOSKOMBIIIANINE U
nmydernepsie peiObl. MHOTOOOpa3ue BUAOB M YEPTHI
MIPUCTIOCOOIEHHOCTH K cpene oOuTaHus.
JKOJIOTHYECKOE U XO3SHCTBEHHOE 3HAUCHHE PHIO

OpTaHM3allid JIAHIIETHUKOB W  PbIO; pe3ynpTaThl 3aHOCAT B  TaOJHILy.
XapakTepu3yloT CHUCTEMATHKy W MHOrooOpasue pbl0 W HX MHPOHCXOXKICHUE.
OnHCHIBAIOT CTPOCHHE M OCOOCHHOCTH JKU3HENESITEIFHOCTH XPAIICBBIX PHIO.
XapakTepu3yloT MHOT000pa3ne KOCTHBIX pbIO: XPALIEKOCTHBIE, KHCTENephle,
JIBOSIKOJIBIIIAIIIE U JTydeTrephble PBIObI; MPUCIOCOOUTENBFHBIE OCOOCHHOCTH K Cpee
oOutanus. OLIEHUBAIOT HKOJOTHYECKOE U XO3AWCTBEHHOE 3HAYEHHE PBIO.
BEINONHAIOT NPaKTUYEeCKy0 paboTy O0COOCHHOCTH BHEIIHETO CTPOCHHS PHIO B




cBsi3u ¢ oOpasom okm3HH. OOCYKHAIOT IEMOHCTpAIMH, MPEAYCMOTPCHHBIC
mporpaMmoi (padora B MajibIx rpymmax). CocTaBisiOT KPaTKH KOHCIIEKT ypOKa

Kiacc 3emuoBOIBIE

[Teprie 3emMHOBOmHBIE. OOmAs XapaKTEPUCTHKA
3€MHOBOJTHBIX KaK MEPBBIX Ha3eMHBIX
MO3BOHOYHEIX. BecXBOCTHIE, XBOCTAaThIC U Oe3HOTHE

Jaror o0myto XapakTepHUCTHKY Kiacca 3E€MHOBOIHBIE Ha MHpUMEpE JISATYIIKH.
OTMEYaloT TPOTPECCUBHBIC YEPTHl OPraHW3alMH PHIO, COMPOBOXKAABIINE HX
BO3HHKHOBEHHE. [IpOBONAT CpaBHUTENBHBI aHAIN3 OpPraHU3allMd pPBIO U
amM(puOHii; pe3ybTaThl 3aHOCAT B TAOMUIly. XapaKTEPU3YIOT CHCTEMATUKy PBIO U
ux npoucxoxaeHue. OMUCHIBAIOT CTPOCHUE U OCOOCHHOCTHU KH3HEACATCILHOCTU
ampuomii. XapakTepu3yloT MHOT000pa3ue 3eMHOBOIHBIX M IPUCIIOCOOUTEIBHBIC
0COOCHHOCTH K OKOJIOBOAHOW cpene oburanus. OIECHUBAIOT HKOJOTHYECKOE U
XO3AHCTBEHHOE 3HadueHHe aMm(uOuii. BEHIMOMHIIOT TpakTHYECKyl0 paboTy u
00CYXKIar0T JEeMOHCTpAIMH, MPEAYCMOTPEHHBIC MPOTrpaMMoil (paboTa B MaJbIX
rpymmax). CoCTaBISIOT KpaTKUKA KOHCIEKT ypoka. [OTOBAT Tpe3eHTAIHIo
«JIpeBHue 3eMHOBOIHBIC. BBIX0a Ha CcymTy»

Kiacce
[Ipecmpikaromniuecs

ampubum; MHOrooOpasue, cpega OOWUTaHUS U
IKOJIOTHYECKUE 0COOEHHOCTH. CTpyKTypHO-
(GYHKIIMOHANBPHAS OpTaHM3alus 3¢MHOBOJHBIX Ha
mpUMepe  JIATYIIKA. OJKOJNOTHYeCKas poib U
MHOT000pa3ue 3eMHOBOTHBIX

[Ipoucxoxaenue penTHIHA. Oo6mas
XapaKTepUCTHKA MPECMBIKAFOLIHXCSI Kak
MEPBUYHOHA3EMHBIX  JKUBOTHBIX.  CTPYKTYpHO-

(GYHKIMOHAIBHAS OPTaHU3AlUS MPECMBIKAOIHXCS
Ha mpuMmepe smepuisl.  Yemyiduateie  (3Mew,
SIEPHUIIBI U XaMEeJIEOHbI), KPOKOAMIBI U YeperaxH.
PacmipocTpanenne  ®W  MHoOroobpasue  ¢Gopm
PENTHINI; MTOJOXKEHHE B DKOJOIMIECKUX CHCTEMAX.
BhIMepiiie IpyIisl MPeCMbIKAIOIIUXCS

Jarot o01mryro xapakTepucTHKy Kinacca [IpecMbIkaronmecs: Ha IpuMepe SIICPHIIBL.
OTMEeYaloT MPOrPECCUBHEBIE YEPTHI OPTaHU3AINH PENTIIINKN, CONPOBOXKIABIINE X
BO3HUKHOBeHHE. [IpOBOAAT CpaBHUTENbHBIA aHAIW3 OpraHu3auuu ampuouil u
PENTUIINIL, pe3yNabTaTbl 3aHOCAT B TaOiuIly. XapaKTepU3yloT CHUCTEMATUKY
MPECMBIKAIOIIUXCS M UX MpoHCcXokaeHue. OMUCHIBAIOT CTPOSHHUE M OCOOCHHOCTU
KU3HEICSITEIEHOCTH.  XapaKTepH3yIOT ~ MHOT0o0pasue  MPECMBIKAIOIINXCS:
yenryiyaTele (3MeH, SIIEpHLIbl U XaMeJIeOHbl), KPOKOAUIIBI U Yeperaxu, a TaKkKe
MIPUCHOCOOUTENBHBIE OCOOCHHOCTH K  pa3sHOOOpa3HBIM — cpeiaM  OOWTaHUSL.
OLIEHHBAIOT JKOJIOTUYECKOE 3HAYCHHWE PENTHINHA. BBIMONHSIOT MpaKTHYECKYIO
paboTy M 00CYXKIAIOT JIEMOHCTPAIIHH, PEAYCMOTPEHHBIE TIPOrpaMMoi (padorta B
Manbix Tpymnmnax). COCTaBISIOT KpaTKHKA KOHCIIEKT TeKCcTa Ypoka. [ oTOBST
npe3eHTamo «/Ipesuue pentuiany. I'ocnoacTBO B BOAE, BO3AYXE M Ha CyIIE»

Knacc Iltnisr

[IpoucxoxaeHue MTUIl, TIEPBONTUIBI U X TPEIKH;
HacTosAuMe NTUlbl. Kumerpyable, WM JETAIOUIUE;
OeCKWIEBBIE, WM O€raromne; HHIBUHBI, WA
miaBaromye NTHIbL. OCOOEHHOCTH OpraHU3allud U
sKoylorndeckast AuddepeHIMpoBKa JETAIONIMX MITHUI]

(nTHmBI  ITeca, CTemedl W MyCTBIHB, OTKPBITBIX
BO3AYIIHBIX MPOCTPAHCTB, OOJOT, BOJOEMOB U
nobepexuit). OxpaHa W TPHUBJICYCHHE IITHIL;

JIOMaIlTHUE NTULBL. Ponb NTHIl B TIPUPOJE, KU3HU
YeJIOBEKA U €ro X035IMCTBEHHON JIeSITeIbHOCTH

JaroT obmryro xapakrepucTuky kiacca [Iturpl. OTMEUaroT MpOrpecCUBHBIC YePThI
OpraHM3alldy TPYIIBL, COMNPOBOXKIABUIME WX BO3HMKHOBeHHe. IIpoBoasr
CPaBHUTENBHBIM aHaNW3 OpraHu3aly PENTWIMNA U NTHL, Pe3yJbTaThbl 3aHOCAT B
TaOJMIly; OTMEYAIOT MPUCIOCOONCHHS NTHI[ K TMONETy. XapaKTepU3yroT
CUCTEMAaTHUKy MTHIL[, UX MPOUCXOXKIEHUE U CBA3b C nepBonTulamMu. OMHUCHIBAIOT
CTpOEHHE M OCOOEHHOCTH >KM3HEIESATENBbHOCTH. XapaKTepU3yloT MHOrooOpasue
MpeCcTaBUTeNe Kilacca, HAa3bIBaIOT OCHOBHBIE OTPSAbI U SKOJIOTUYECKHUE TPYIIIBI
ntuil. OLeHUBAIOT DKOJOTHYECKOE U XO3SIMCTBEHHOE 3HAYEHUE IITUILl. BBLITOIHAIOT
NPaKTHUECKYI0 paboTy U OOCYKITAIOT JEeMOHCTPAIlH, MPEAyCMOTPEHHBIC
nporpammoii (paboTa B Masbix Tpymnmax). COCTaBJIAIOT KPaTKU KOHCIIEKT YpOKa.
T'OTOBST IIPE3CHTAIHIO

Kinacc Mnekonuraromiie

[Mpouncxoxaenne wmuekonuraomux. IlepBo3Bepu
(ytkoHoc u exuzaHa). Huzmue 3Bepu (cymuaThbie).
Hacrosamue 3Bepu (manenrapssie). CTpyKTypHO-
(GYHKIIMOHABHBIE ~ OCOOCHHOCTH  OpraHH3aluu
MJIEKOTIUTAIOIINX Ha npuMepe co0aKu.
JKojoruyeckasi posib MIEKONUTAIOMIUX B IPOLECcCe
pa3BUTHs KWBOM NPHUPOIBI B KallHO30MCKON 3pe.
OcHOBHBIE OTPSIIIBL IUTAIICHTapHBIX

JaroT oOmyr  XapakTepucTHKy kiacca  Miekonuraromme. OTMeyaroT
MPOTPECCUBHBIC YEPTHI OPraHHU3AIMM MJICKOIUTAIONINX, COMPOBOXAABIINE WX
BO3HHKHOBEHHE. [IpOBOMST CpaBHUTENHHBIN aHAIW3 OpPTaHW3AIUU PENTIINNA H
MJIEKOTIUTAIOMINX; PE3YIbTATHI 3aHOCAT B TaONHUIly. XapaKTepU3yIOT CUCTEMATUKY
MJICKOMTUTAIOIINX M WX MPOUCcXOkacHHe. OMHCHIBAIOT CTPOCHHE W O0COOEHHOCTH
KU3HEICITEIEHOCTH.  XapaKTepu3yI0T ~ MHOTooOpasue  MIICKOIHTAIOIINX;
ONHUCHIBAIOT OCHOBHBIE OTpsAnbl: Hacexomosimabie, Pykokpeuibie, ['peI3yHBI,
3aiinieoopasubie, XwuinHble, Jlacronorue, KurooOpasubie, HenapHOKONIBITHBIE,




miekonuTaronmx: Hacexomosigueie, Pykokpbuibie,
['pe3yHbI, 3aiinieoOpasHble, XuliHble, JlacTroHOTHE,
KuroobpasHnsie, HenapuoxomnbITHBIE,
[TapuokomnbiTHRie, [lpumaTel u np. 3HaueHHe
MJIEKOMUTAIONINX B TMPUPOAE U XO3IUCTBEHHOM
JiesTeNbHOCTH uenoBeka. OxpaHa IIEHHBIX 3BEpei.
JomamHue miexonurtaromme (KpymHbIA U METKAN
poraTelii CKOT M JpYrue CeIbCKOXO3SIiCTBEHHbIE
KUBOTHBIE)

IMapHokonbiTHBIE, [TpUMaTHI M Ap.; IPUBOAAT IPUMEPBI MPEICTABUTENCH Pa3HbIX
TPYII, a TaKXe IMPHUCIIOCOOMTENBHBIE OCOOCHHOCTH K Pa3HOOOpa3HBIM cpejam
oburtanusi. OLEHUBAIOT HKOJOTHYECKOE M HAPOJHOXO3SHCTBEHHOE 3HaYeHHE
mitekonuTarouyx. OObACHIIOT HEOOXOIMMOCTh OXPaHbI IIEHHBIX MJICKOMUTAIOIIIX
U Peryisiliy YMCICHHOCTH JKUBOTHBIX, HAHOCSIMX BpE]] YelOBEKY. BhIMOMHsIIOT
NPaKTUYECKYI0 PaboTy W OOCYKITAIOT JIEMOHCTPALUH, MPEAYCMOTPCHHBIC
nporpamMMoi (pabdoTta B ManbIxX Tpymmax). COCTaBISIOT KPATKUI KOHCIIEKT TEKCTa
ypoka. ['oToBsT mpe3enTannu «JIpeBHHEe Miekomuraromme», «OCHOBHBIE OTPSIbI
MJICKOMHTARNIHX. ['0CIIONCTBO B BOJIE, BO3AYXE M HA CYIIE»

Pazgen 5. Bupycsl

OO0masi XapakTepUCTHKA
Y CBOMCTBa BUPYCOB

OOmasi xapakTepucTuka BHpycoB. HMcropus ux
oTkpeITHsL. CTpoeHHe BHpyca Ha IpuUMepe Bupyca
TabauHO Mo3aWku. BsammoneiicTBue BuUpyca U
KIeTkH.  Bupycsl —  BO30yauTenu  OMacHBIX
3a00JeBaHMIA YeJIOBeKa. ITpodunaktuka
3aboneBanus rpummoM. [IporcxoxieHne BUPYCOB

JlatoT o01Iyr0 XapakTepUCTUKY BUPYCOB U OakTepruodaros, 3alIOMHHAIOT HCTOPHIO
UX OTKPHITHA. Ha KOHKPETHBIX MpUMepax MOKa3hIBAIOT OCOOCHHOCTH OPTaHU3aIUN
BUPYCOB KaK BHYTPHUKJIETOYHBIX IApasUTOB Ha TCHETHYECKOM YpPOBHE.
XapakTepu3yloT MEXaHH3M B3aWMOJEWUCTBUS BHUpyca U KieTku. [IpuBomst
IpUMEPHl BHPYCOB, BBI3BIBAIONINX HH(EKIMOHHBIE 3a00JIEBaHMS Yy UYENOBEKa U
KUBOTHBIX. OOBSCHIIOT HEOOXOAMMOCTH M MEpPhl MPOPHIAKTAKUA BUPYCHBIX
3a00jeBaHUiA. 3allOMHHAIOT TUIOTE3Bl BO3HUKHOBEHHS BHPYCOB. OOCYXKIaroT
JEMOHCTpAINH, TPEIyCMOTPEHHBIE MporpaMmMoil (pabota B MajbIX TpyIIax).
CoCTaBIISAIOT KPAaTKHi KOHCIEKT YpoKa. ['0TOBAT mpe3eHTanuu

3axmouenue (1 9)

OCHOBHBIEC 3Tambl Ppa3BUTHUA KHMBOTHBIX. 3HaucHUC
JKHUBOTHBIX JJIA YCJIOBCKA

OO0cCyXTalT AEMOHCTPAIUY, MPEIYCMOTPEHHBIE MporpaMMoi (paboTa B MajbIxX
rpymnmnax)

Pe3epBHOe Bpemsi — 4 4

8 kiaacce

Tema

Conep:xanne

XapaKTepI/lCTI/lKI/I BHI0B I€ATCJIbHOCTH YUYAIIUXCH

MecTo YeloBeKa B CHCTEME
opraHu4eckoro mupa (2 4)

OpPraHU4ecKOro Mupa

MecTo 4enoBeka B CHCTEME

UenoBek Kak 4YacTh >KMBOW MPHUPOJBI, MECTO
YeJoBeKa B CHCTEME OpraHWYecKOro MHpa.

OOBSCHAIOT MECTO YEJIOBeKa B CHUCTEME OPTraHWYEeCKOro Mupa. Bwimemsror
CYILIECTBEHHbIE IPU3HAKHU, [OKAa3bIBAIOLUE POJCTBO YEJOBEKAa M IKUBOTHBIX.

CTaHOBJIICHUS 4YeJoBeKa. Pachl
IPOUCXOXKACHHUE U CAUHCTBO

YeJoBeKa, HUX

UepThl cXOACTBa 4YeloBeKa M KHUBOTHBIX. | CpaBHHUBAIOT OCOOECHHOCTH CTPOCHHS YeJIOBEKOOOpa3HBIX 00E3bsiIH W YeIOBEKa.
CxoncTBO 3¢ paznugus YeJ0BeKa u | JlemaroT BEIBOIBI
YeJI0BeKOOOPa3HbIX 00€e3bsIH. Uenosek
pa3yMHBIN

[MpoucxoxkeHne demoBeKa

(249)

[IpoucxoxaeHre yenoBeka Buonornyeckne u  conuanbHbie  (QakTOpbl | OOBSACHAIOT OHOJIOTUYECKHE W COLMAIBbHBIE (DaKTOphl aHTPOIOCOIMOTEHE3a.
aHTporocolmoreHe3a. Jranbl ¥ (PakTophl | XapakTepu3ylOT OCHOBHBIC  3Tallbl  JBOJIONMH  4eloBeka.  Onpenestor

XapaKTepHbIe YepThI Pac YeJoBeKa

3HaHUI 0
GYHKIMSIX

Kpartkass ucropus pazButus
CTPOEHHUHU
OpraHusma




yenoBeka (1 1)

Kpartkast ucropus pazButus

Hayku o denoBeke: aHatomus, (U3HOIOTHS,

OOBSCHAIOT POJIb HAYK O YEJOBEKE B COXPAHEHHUHU W TOAICP)KaHHH €TO 3T0POBbSL.

3HaHUH 0 cTpoeHHH | rurueHa. Benmkwe anatomMsl W Qusnonoru: | ONMHCHIBAIOT BKJIAJ BEAYIIMX OTEUCCTBEHHBIX M 3apyOEKHBIX YUEHBIX B pa3BUTHE
GbyHKIHSIX opranm3ma | ['unmoxkpar, Kinapnuit [anen, Aunpeac Besanuii | 3HaHMI 00 OpraHU3Me YelloBeKa

YelloBeKa

OOmwmit 0030p CTpOCHHS W

GbyHKIHIA opraHnuzma

yesioBeka (4 u)

OO0muii 0030p CTpPOCHUS |
byHKIMIA OpraHu3Ma
4eJoBeKa

Knerounoe ctpoenme opranmsma. Tkanu:
SMHTENNANBHBIC, COCIUHUTENBHBIC, MBIIICYHBIC,
HepBHas. OpraHel YeIOBEUECKOTO OpraHu3Ma.
Cuctembl opraHoB. B3anMocBs3b OpraHoB Hu
CHCTEM OpraHOB KaK OCHOBA TOMEOCTa3a

BBIBIAIOT OCHOBHBIE TPU3HAKM  YEJIOBEKAa. XapaKTEpU3yIOT OCHOBHEIC
CTPYKTYpPHBIC KOMIIOHEHTHI KJIETOK, TKaHEH M paclo3HAalOT WX Ha TaOiHmax,
Mukporpenaparax. OOBSCHIIOT B3aUMOCBS3b CTPOCHHS M (QYHKIUH TKaHEH;
OpPTraHOB M CHCTEM OpTaHOB B OpraHM3Me 4enoBeka. Pacmosnaror Ha Tabnmiiax
OpTaHbl ¥ CHCTEMBI OPraHOB YEIOBEKa, OOBSICHSIOT UX POJIb B OPraHU3Me

KOOpL(I/IHaIII/ISI nu peryrnus

(10 1)

KOOpL(I/IHaIII/ISI U perynus

I'ymopanbhas perynsuus. JKene3bl BHYTpeHHEH
cekperud. ['OpMOHBI MU MX POJb B OOMEHHBIX
nporueccax. HepBHo-ryMopasnbHast perysiusl.

HepBuas  perymsums. 3HavueHwe  HEPBHOM
cucremsl. llenTpamsHas u mepudepuuecKas
HEepBHBIE CUCTEMEI. BereratuBHas U
cOMaTH4yecKas YacTH  HEPBHOM  CHCTEMEI.
Pednexc; mpoBemeHHE HEPBHOTO HMITYJNIbCA.

CrpoeHue U (GYHKIIMH CIIMHHOTO MO3Ta, OT/EIIOB
TOJIOBHOTO  Mo3ra.  bombiiue — momymiapust
rojoBHOro mo3ra. Kopa GonplInX Mmomymapui.
3HaueHre KOphl OONBIIMX NOMyIIapuil u e€
CBA3M C JAPYrUMH OTAenamMu mosra. Oprasl
9YBCTB (@HAM3ATOPHI), UX CTPOCHUE, (DYHKIIHH.
CrpoeHue, pyHKINU U TUTHEHA OPTAaHOB 3PEHHUSL.
Ctpoerne u©  (YHKIOUM OpraHOB  CIyXa.
[Ipenynpexnenne Hapymenuit ciayxa. Oprassl
ocs3aHus, BKyca, 00OHsSHMS. [WrumeHa opraHos
JYBCTB

OOBSCHAIOT POJb PETYIATOPHBIX CHCTEM B JKU3HEICSTEIHHOCTH OpTaHH3Ma.
XapakTepu3yloT OCHOBHBIC (DYHKIIMH JKele3 BHyTpeHHEH cekperun. OOBACHSIIOT
MEXaHHU3M JIEHCTBUS TOPMOHOB. BBIIEISFOT CTPYKTYpHBIE KOMIIOHEHTHI HEPBHOU
cucteMbl. OTIPeAensIOT paclooKeHNe YacTel HEPBHOM CHCTEMBI, PACIIO3HAIOT MX
Ha Tabmumax. PacKprIBalOoT (DyHKIH TOJOBHOTO MO3Ta, CIIMHHOTO MO3Ta, HEPBOB.
CpaBHUBAIOT HEPBHYI0O U TYMODPAIBHYIO PETYISAIUH. PacKphIBaOT MPUYHHBI
HapyIIeHus] (yHKIMOHUPOBAHUS HEPBHOH CHCTEMBI. BEBIABISIOT CyIecTBEHHBIC
IPU3HAKU CTPOCHHS M (DYHKIIMOHHPOBAHKS OPTaHOB YYBCTB. Pacro3HaioT opraHsl
YyBCTB Ha HAMSITHBIX MocoOusx. O600maroT Mepbl npoduIakTHKU 3a00IeBaHui
OpraHOB YyBCTB

Onopa u newxenue (8 4)

Onopa " IBHXKCHHUC

CKeleT 4eoBeKa, ero OTAENbI: OCEBOH CKEJeT,
CKeJIET TOosSICOB KoHeyHocTeH. (OcoO0eHHOCTH
CKeJleTa 4eJIOBEeKa, CBS3aHHbIE C TPYIOBOH
JIeATEeILHOCTRIO U TipsiMoxoxkeHueM. CocTtaB u
CTpOCHUE KOCTEH: TpyOUaThie U ry04aThie KOCTH.
Poct «kocrteli. BospactHple u3MeHEHHS B
cTpoeHuu KocTed. Tumbl coequHeHUs: KOCTeil.
3aboJieBaHUs OTIOPHO-JIBUTATEIIBHON CHUCTEMBI U
HX NpohHUIaKTHKA.

XapakTepu3yloT pOJb OMNOPHO-ABUraTeIbHOW CHCTEMBbl B JKHU3HH UEJIOBEKa.
PacniozHaroT Ha HaArSITHBIX TOCOOHMAX dYacTH ckenera. Kiaccuduimpyror u
XapaKkTepu3ylOT THUIBI COEOUHEHUs KocTeil. OmnuchBalOT  0COOEHHOCTH
XUMHUYECKOTO COCTaBa M CTPOEHHUS KOCTed. XapaKTepu3yloT OCOOEHHOCTH
CTPOCHHSI CKEJICTHBIX MBI, Pacmo3HaroT Ha TaONWIax OCHOBHBIC MBIIIITBI
genmoBeka. OOOCHOBBIBAIOT ~ YCIOBHSI ~ HOPMAJIBHOTO  Pa3BUTHA  OIOPHO-
JIBUTATENbHON cucTeMbl. OCBaMBalOT MPUEMBI OKa3aHMs TEPBOH J0BpauecOHOM
TIOMOIITH [IPH TIepeoMe




Mpbmueunass cuctema. CTpoeHHE U pa3BUTHE
M. OCHOBHBIC TPYIIIBI MBI, UX (pYHKINH.
PaboTta wmpImm; craThyeckas M JUHAMHYECKAs
Harpy3ku. Poiib HEpBHOM CHCTEMBI B PETYISIIINU
paboThl MBI, YTOMJICHHE MbIII. Poib
aKTUBHOTO  OTAbIXa B BOCCTAHOBIJIGHUH
AKTUBHOCTH MBIIIEYHON TKaHU.

3HadueHue (U3MYECKOH KyIbTYpBl H pPEKUAMA

TpyAa s OPaBWIBHOTO  (OPMUPOBAHUS
OTIOPHO-JIBUTATEIbHON CUCTEMBI
Buyrpennss cpena
opranusma (3 4)
Buyrpennss cpena | Buyrpennsis cpena opranmsma. Ompenenstor | Beimensitor  cyliecTBEHHbIE  NMPU3HAKKM  BHYTPEHHEH  Cpenbl  OpraHu3ma.
opranusma MOHSATHE  «BHYTPEHHsI  cpema». TkaneBas | CpaBHHBAIOT MEXIy COOOH KIIETKH KPOBH. BBISIBISIIOT B3aMMOCBS3b MEXIY

xunkoctb. KpoBb, €€ cocTaB M 3HaueHue B
00eCIIeYeHUN JKU3HENCITENEHOCTH OpraHu3Ma.
Krnerounsle 5371€MEHTHl KpPOBH: 3PUTPOLIUTHL,
nedKouuTel, TpoMOouuThl. [lmazmMa  KpoBH.
CeépreiBanue kpoBu. ['pynmber kposu. Jlummoa.
Ummynurer. MHbeknuonnsie  3a0oieBaHuUs.
[Ipenynpenutensuble npuBuBKU. IlepenuBanue
KpOBH. HoHopcTBoO. 3nauenue pabom
JI I[Tacmepa u U. U. Meunuxosa 6 obracmu
UMMYHUMema

CTPOGHHEM KIICTOK KPOBH W BBINONHSAEMBIMH HMMH (GYHKIUSAMH. OOBSCHSIOT
MEXaHU3M CBEPTHIBAHUA W TEpeNuBaHUS KpoBU. OIpenessioT CyLIECTBEHHbIE
NpU3HAKU UMMYHHTETa. OOBSCHSIIOT CYIIHOCTh MPHUBUBOK M UX 3HAYCHUE

Tpancnopt Bemiects (4 4)

TpaHcHopT BelecTs Cepame, ero CcTpoeHHE ©  peryisnus | BeIIemsioT CymiecTBEHHBIE MPU3HAKU TPAHCIOPTa BEHMIECTB B OpPraHU3ME.
NeSTeNbHOCTH. bonpimoid u Maneld  Kpyrd | Pacmo3HaroT Ha TaONMIaX OpraHbl KPOBEHOCHOH M JIMM(ATUYECKOW CHCTEM O
KpPOBOOOpAIICHHS. JlumpooOpamenue. | onuchBalOT WX cTpoeHHMe. ONUCHIBAIOT JBIDKCHHE KPOBH IO  Kpyram
JBwkenne kpoBH 1m0 cocyaaM. KpoBsHoe | kpoBooOpamieHus. Ha3pBaloT W XapakTepH3YIOT OJTambl CEPACYHOTO ITHKIIA.
JIaBJICHHE. 3abosneBaHus opraHoB | CpaBHHBAIOT OCOOCHHOCTH JBIKECHHUS KPOBH IO apTepusM U BeHaM. OCBauBarOT
KPOBOOOPAIICHUS U UX TIPEIYTIPEKICHIEC npuéMBl  M3MEPECHUS IyIbCca, KPOBSHOTO JABICHUS; OKa3aHUs IEpBOU

JI0BpaueOHOM MOMOIIH ITPH KPOBOTSUSHHSX
Jpixanue (5 9)
Jlpixanue [TorpebHOCTH OpraHn3Ma 4YeaoBeKa B KUCIOPOAC | BBIABIAIOT CyIIECTBEHHBIC IPU3HAKK JBIXaTCJIbHOW CHCTEMBI, IPOIECCOB

Bo3ayxa. OpraHbl JbIXaHUS, HUX CTPOEHHE.
JlpIxaTenpHbIC OBIDKCHHS. 'a3000MeH B JIETKUX,
TKaHAX; TMEPEeHOC Ta30B JPUTPOLUUTAMHU U
1a3MOH KpPOBH. Perynanus IBIXaHUS.
HckyccTBeHHOE bixaHue. ['onocoBoy anmapar

IOBIXaHUS ¥ Ta3000MeHa. Pacmo3HaroT Ha TabIHMIax OpraHbl IBIXaHUS, OMUCHIBAIOT
ux crpoeHne W (QyHkumu. CpaBHUBAIOT Ta3000MEH B JIETKAX W TKaHSIX.
OOOCHOBBIBAIOT HEOOXOIUMOCTh COOJNIONCHHUS TUTHCHUYECKUX Mep U Mep
NpOoQUIAKTUKY JIETOYHBIX 3a0oneBanuit. OCBaMBAIOT MPUEMBI OKa3aHHs MEPBOU
JIOBpaueOHOM OMOIIM MPH CIIACEHUH YTOMAIOLIEr0 U OTPABJICHUHU YTapHbIM Ta30M

[Mumesapenue (5 1)

[MumeBapenue

[MuTaTenpHBIE BelecTBa U MHUIICBBIE MPOIYKTHL
[ToTpeOHOCTD YenoBeKa B MHINE W MUTATEIBHBIX
BemlecTBax. [luimeBapenue. Crpoenne u
(dyHKIIUN OpraHoB MUIICBAPCHHMSI.

Breiiensior CyIiecTBeHHBIE NPU3HAKH IPOIECCOB TNUTAHUS M IIHIIEBAPEHUSL.
PacniozHaroT opraHel NUINEBapUTEIBHOM CHUCTEMBI Ha TaONUIAX M MYyJISDKaX.
XapakTepu3yloT OCOOCHHOCTH NPOLIECCOB MHIICBAPEHUS B Pa3HBIX OTHENaX
IHUIIEBAPUTENHbHON crcTeMbl. Ha3pIBalOT KOMOOHEHTHI MUIICBAPUTEIHLHBIX COKOB.




[MumeBaputenbHbIe JKeJIe3b: Ie4YeHb 51
MOJKENyIOYHas  JKkeje3a. OTambl  MPOIECCOB
nutieBapenus. Hccnedosanus HU. I1. Ilasnosa 6
obracmu nuwesapeHus

OOBSICHSIOT MEXaHU3M BCachbiBaHHMsS BellecTB. J[OKa3aTeqbHO OOBICHSIOT
HEOOXOJMMOCTh COOJIFOJICHUSI TUTHEHUYECKUX Mep W TPOPHIAKTHYCCKUX Mep
HapyIIeHUs padOThI MUIIEBAPUTEILHOM CHCTEMbI

OOMeH BEIIEeCTB U JHEPTHU
(2 4)

OOMeH BellecTs OOmiasi  XapakTepuCTHKa OOMEHAa BEIIECTB | BBIAGNSIOT CyIeCTBEHHBIC MIPU3HAKKA OOMEHA BEIIECTB U IPEBPAIICHUS YHEPTHUH.
sHepruu. Ilmactuueckuid W DHEpPreTHUECKUM | XapaKTepu3yloT OCOOCHHOCTH OOMEHa OpraHMYeCKUX BEIIeCTB, BOJbI H
00MeEH, WX B3aUMOCBS3b. BUTaMHHBI, HX POJb B | MUHEPATBHBIX COJICH B OpraHu3Me YejoBeKa. PackpbIBalOT 3HaAUCHHE BUTAMUHOB B
obmMeHe BEIIECTB. l'umoBuTaMHUHO3. | OpraHWU3Me, MPUYMHBI THIIOBUTAMHUHO3a U TUTIEPBUTAMHHO32
l'unepBuTamMuHO3

Boigenenue (2 4)

Brinenenue

Koneunsie mpoaykTel 0OMeHa BemecTB. OpraHbl
BbIeneHus. [lodku, UX cTpoeHue U (PyHKIHH.
O6pa3zoBanre MOYH. PoIlb KOKU B BHIBEICHUH W3
OpraHu3Ma MpoAYKTOB 0OMeHa BEIlECTB

Brinensitor cymecTBeHHbIE MPU3HAKH MOYEBBICIIMTENBHON CUCTEMBL. Pacro3naiot
OpraHbl MOYEBBIJENUTENBHOW CHUCTEMBI Ha Tabimuuax, Mysspkax. ONMChIBarOT
mporiecc  ModeoOpazoBaHus.  IlepeyncnstoT W OOOCHOBBIBAIOT — MEPBI
MpOdUITAKTHKH 3a00JICBaHHHA MOUYCBBIICIUTSILHOW CHCTEMBI

[TokpoBsl Tena (3 4)

[TokpoBs! Tena

Crpoenne u ¢GyHKIMH KOXH. Ponb KOXH B
TEIJIOPETYJSIMHU. 3aKkaiuBaHue. | uruennyeckue
TpeOoBaHMsI K oJexae, oOyBH. 3aboJeBaHHS
KOXKH M UX TIPEIYTIPEKICHIE

XapakTepu3ytoT crpoeHre Koku. OOBSCHSIOT CyTh IPOILECCa TEPMOPETYIISAIIUH,
poib mporeccoB 3akanuBaHus. OCBAaMBAIOT NPUEMBI OKa3aHHs MEPBOW MOMOIIH
OpU TOBPEKICHUAX KOXKH, TEIUIOBBIX M COJMHEYHBIX ymapax. OO000marT u
00OCHOBBIBAIOT THUTHCHUYECKHE TPEOOBAHHMS IO YXOLy 3a KOXKEH, HOTTSIMH,
BOJIOCaMHU, O0YBBIO U OJICIKION

PasmHOXeHHE H Pa3BUTHC

(3 1)

PasmMHOXeHue 1 pa3sBUTUC

Cucrema OpraHoB pa3MHOXEHHs: CTPOCHUE U
rurueHa. OrmiogoTBopeHue. BryTpuyTpobHOE
pasButue, poxabl. Jlakrauus. Poct u pasButHe
pebénka. [lnannpoBanue ceMbH

BrIABIAIOT CylIeCTBEHHBIE MPU3HAKU MPOLECCOB BOCIPOU3BEACHUS U Pa3BUTHS
opranu3ma 4yenoBeka. OTNHCHIBAIOT CTPOCHUE OPraHOB IOJIOBOM CHUCTEMBI
YeJI0OBeKa, PAaclo3HalT HX Ha Tabmumax. ONKUCHIBAIOT OCHOBHBIE —3Tarlbl
BHYTPUYTPOOHOTO pPAa3BUTHS UENOBEKAa. XapaKTEpU3yIOT BO3PACTHBIC JTaIlbI
pa3BUTHS YEIOBEKa

Bricmas HEpBHas

JIeATEIbHOCTD (5 4)

Briciias HepBHast | Pediekc — ocHOBa HEpBHOW JEATEIBHOCTU. | BBIACTSIIOT 0COOCHHOCTHU BBICIICH HEPBHOM NEATEIBHOCTH denoBeka. OOBSICHSIIOT
JIeATEIbHOCTD HUccnedosanus U. M. Ceuenosa, U. I1. Ilagnosa, | pedhneKTOpHBIN XapakTep BBICIICH HEPBHOW NESITEIBHOCTH YEIOBEKa. BrImenstor

A. A. Yxmomckoeo, 1I. K. Anoxuna. Bunest
peduekcoB. @opmbr moBeaeHus. OcoOEHHOCTH
BBICIICH HEPBHON JESATENBHOCTH W TOBEACHUS
YeloBeKa. [To3naBaTenbHbIE MPOLIECCHI.
Topmoxenue. Tumsl HepBHOM cucTeMbl. Pedb.
Mpemnenue. CozHanue. buonorudeckie puTMel.
CoH, ero 3HaueHHMe M TurbeHa. Iurmena
yMcTBeHHOTo  Tpyaa. Ilamare.  Owonumn.
OcOOCHHOCTH ICUXHKH YETOBEKa

CYHICCTBCHHBIC MNPHU3HAKHW TICUXHUKH YCIOBCKA. XapaKTepI/BYIOT THIIbI HCpBHOI\/'I
cucteMbl. OOBICHSIOT 3HAYECHHE CHa, OIIMCBhIBAIOT €10 (1)33131

YenoBek W €ro 3I0pPOBBE
(4 4)




UenoBek u €ro 310pOBbE

nepBoi JIOBpayeOHOH IIOMOILA
KPOBOTECUYCHHH,
CIIACEHUH  YTOMAIOLIETO, TpaBMax,
00MOpPOKEHUH. YxperuieHue

JBUTATETbHAS aKTHBHOCTH,
dakTopel  pUCKA:  CTPECCHI,
nepeyromsieHne.  BpenHble

BJIMAHHEC HAa 310POBLBC YCIIOBCKA

IPHUBBIYKH,

CoOmroieHre CaHUTapHO-TUTHEHNYECKUX HOPM H
MpaBWJI 370poBOro obOpasa xwm3HH. OKazaHHe
npu
OTPaBJICHUH YTapHBIM Ta3oM,
OXKOTax,
3/I0POBBSL:
3aKaJBaHUE.
THITOTUHAMUS,
ux

OcBauBaroT NpuéMbI PallMOHATIBHON OpraHM3aluy TpyAa W oTAbixa. O000ImaT 1
000CHOBBIBAIOT MTPABHJIIA U HOPMBI JINYHON TUTHEHBI, TPOPHIAKTUKH 3a00IeBaHNH.
OcBauBaroT TpUEMBI TEPBOHW  JOBpavyeOHOH TOMOIIH. APryMEHTHPOBAHO
JIOKa3bIBAIOT OTPHUIIATEIIFHOE BIUSHIE HA 3/I0POBBE USIIOBEKA BPEIHBIX TPUBBIYCK

Pe3epBHOe Bpemsi — 7 4

9 kyacc

Tema Conep:xanne XapaKkTepuCTHKA BUIOB JeSITEIbHOCTH YIAIMXCH

Benenue MecTo Kypca B CHCTEME €CTECTBCHHOHAYYHBIX | BBUIBIIAIOT B HM3YYCHHBIX paHee OHOJOTMYECKUX JAUCIUIUIMHAX OOIIHWE YepTh
JIUCIUIUIAH, a TaKke B OHMOJIOTMYECKMX HayKaX. | OpTaHM3allid PACTEHHM, XUBOTHBIX, TPHOOB M MHKpPOOPTaHU3MOB. OOBICHSIOT
Hemm w 3amaum Kypca. 3HaueHHWE TpeaAMeTa Ui | €IUHCTBO BCETO KMBOTO U B3aMMO3aBHUCHMOCTD BeeX yacTelt Onocdepsl 3eMin
MOHMMAaHUsl ~ €JUHCTBA  BCETO  KHUBOTO M
B3aMMO3aBUCHMOCTH BCEX YacTel ouocdepbl 3eMiun

Paznen 1. OBomrorust

JKUBOTO  MHpa  Ha

3emie (21 u)

MHuoroobpasue EAvHCTBO XMMHYECKOTO COCTaBa KMBOM MaTepuu. | ONpeAensioT pasinuyus XHMHUYECKOTO COCTaBa OOBEKTOB JKUBOW M HEKHUBOM

KUBOTO mupa. | Kimetounoe crpoeHue OpraHu3MOB, HACEINSIOMUX | MPUPOABL. XapaKTepU3yloT OOIMUA NPUHIWIN KICTOYHOW OpraHW3allud >KUBBIX

OcHoBHBIE cBoMcTBa | 3emuro. OOMEH BeIIeCTB M caMOperyisuus B | opraHm3MoB. CpaBHHBAIOT OOMEHHBIC NPOIECCH B HEXKUBOW W JKUBOW TPUPOJIE.

JKUBBIX OpraHU3MOB

Ouonormyeckux cucremax. CaMOBOCIPON3BEICHUE;
HACJICICTBEHHOCTh W HM3MEHYHMBOCTH KaK OCHOBA
CyIIIECTBOBAHHUS KMBOW MaTepuu. PocT u pa3ButHe.

Pazgpaxxumoctsb. PurMuunocts MPOLIECCOB
JKU3HENESTEIBHOCTH. JuckperHocth SKHBOTO
BEIIIECTBA U B3aUMOOTHOIIIEHUE YacCTH U LIEJIOT0 B
ouocucreMax. DHEpPro3aBUCHUMOCTh SKUBBIX
OpraHu3MoB;  (OpMbI  MOTPEOJCHHUS  DHEPIHU.

Hapctsa sxuBoit npuponasl. Bugosoe paznoobpazue

PackpeiBator  cymHOCTh  peakmmid  MeTabonmuzma.  OOBACHSAIOT  MEXaHU3MBI
CaMOpeTryJIsIHun OHMOJIOTHYECKUX CHCTEM. AHaTU3UPYIOT MIPOIIECCHI
CaMOBOCIPOM3BEIICHUS, pOCTAa H  pa3BUTHUSI OPIraHM3MOB. XapaKTEepU3YIOT

HaCJIEICTBEHHOCTh M H3MEHUYUBOCTbH, 3allOMHUHAIOT MaTe€pUalbHBIE OCHOBBI ITHX
cBoiicTB. CpaBHHUBAIOT (OPMBI PA3APAKUMOCTH y Pa3IHYHBIX OHOJIOTHIECKUX
00beKTOB. OTMeualoT 3HaueHUE OWOJOTMYECKUX PUTMOB B MPHUPOJE MU >KU3HU
YyellioBeKa. PacKkpbIBalOT 3HAuY€HHWE JAMCKPETHOCTM M JHEPro3aBHUCHMOCTHU
OHMOJIOTHYECKHUX CHCTEM. XapaKTepU3ylOT MHOTOoOpasue >KuBoro Mupa. IIpuBosst
MIpUMEpPHl UCKYCCTBEHHBIX KIACCU(UKANUN JKUBBIX OPTaHM3MOB. 3HAKOMSITCS C
paboramu K. Jlunnes. OOBSCHSIIOT NPHHIUIGL, JEXallHe B OCHOBE IMOCTPOCHUS
€CTEeCTBCHHOM KJIacCH(UKAIMU )KUBOIO MHPA Ha 3eMiie

Paszeumue 6uonocuu @
000apBUHOBCKULL
nepuoo

Pazeumue 6Ouonocuu 6 000ap8uHOBCKULl Nepuoo.
Pabomwr K. Jlunnes no cucmemamuxe pacmenuti u
JHCUBOMHBIX. Deonroyuonnas meopus
XK. b. Jlamapka

Xapaxmepu3zyrom npedcmagnenisl OpesHux u CpeoHeBeK08bixX
ecmecmeoucnvimameneti 0 #cugou npupooe. Oyenusaiom npedcmagieHus o6
«U3HAYATLHOU — YeNecoOOpAsHOCUY U HEUSMEHHOCMU  JICUBOL  NPUPOObI.

3anomunarom npunyunvt ounaprou xiaccugurayuu K. Jluuwnes. 3uaxomsamcs c
OCHOBHbBIMU NON0ACEHUAMU 960IIOYUOHHOU meopuu XK. B. Jlamapka.
Xapaxmepuzyrom _npocpeccusHvle U OuUbOUHble NONONCEHUS  DBOJIOYUOHHOU




meopuu JK. b. Jlamapka

Teopus Y. lapBuna o

[Ipeanoceuikn Bo3HukHOBeHUs yuenust Y. JlapBuna:

OnpeuenﬂmT JOCTHIKCHUA HAYKH U TEXHOJIOTUM B KadeCTBE MpEaAnOCbIOK CMCHBI

MIPOMCXOKICHUN JNOCTIDKCHHST B OOJNACTH €CTECTBEHHBIX HAYK, | KPEAMOHUCTCKUX B3IVIAOB HA JXUBYIO M HEXHBYIO TPHPOAY 3BOIONUOHHBIMU
BHUJIOB myTéM | SKcrieMIMOHHbIM Matepuan Y. JlappuHa. YdeHUWe | MpeACTaBICHUAMU. XapaKTepU3yIOT HAay4HbIE MPEINOCHUIKH, IOOYIMBIIHE
€CTECTBEHHOI'0 Y. lappuHa 00 HUCKycCTBeHHOM otOope. Yuenue | Y. JlapBuHA K MOWCKY MEXaHH3MOB M3MEHEHUS B JKUBOW MPHPOJC. AHAIUZUPYIOT
orbopa U. lapBuHa O ecTeCTBEHHOM otTOope. Bunm— | skcneauuumonnslii marepuan Y. JlapBuHa B KadecTBE MPEANOCHUIKH Pa3pabOTKU
JJIEMEHTapHAas 3BOJIIONUOHHAs equHUIa. bopbba 3a | 3BOMIONMOHHON Teopun. XapakTepm3yroT ydeHue Y. JlapBuHa 00 HMCKYCCTBEHHOM
CYIIECTBOBAaHHE U €CTECTBEHHBIH 0TOOD orbope, GOpMBI UCKYCCTBEHHOTO OTOOpa M OOBACHSIOT METOIBI CO3IaHUS HOBBIX
MOpOJ JAOMAIIHUX >KUBOTHBIX M COPTOB KYJIBTYPHBIX PAcTeHUH. 3aloMHHAIOT
OCHOBHBIC  TIONIOXKeHHsT Teopun Y. JlappuHA O  ©CTECTBEHHOM  OTOOpe.
XapakTepusyroT ¢GopMbl OOpHOBI 3a CYIIECTBOBAaHHE M MEXAHH3M €CTECTBEHHOTO

0T0OpAa; JAIOT ONpeesIeHHE TOHSTHS «ECTECTBEHHBII 0TOOP»
[Ipucnocobnernocts | IlpucrocoOuTENbHEIE  OCOOCHHOCTH ~ CTPOEHHS | XapaKTepu3yloT  CTPYKTYPHO-QYHKIHMOHAJIBHYIO  OPTaHM3allMi0  XUBOTHBIX,
OpraHu3MOB K | THTIOBBIX OpPraHW3MOB (OKpacka IIOKpPOBOB TeJa, | paCTCHUH, TpuOOB W MHKPOOPTaHM3MOB KaK IIPHCIOCOONEHHE K YCIIOBHAM
YCIOBHSM  BHEIIHEH | IOBEACHUE). 3abora 0 MIOTOMCTBE. | CYIIECTBOBAaHMA. IIpMBOAST NpUMEpHl Pa3IUYHBIX MPHUCIOCOOTIEHUH THIIOBBIX

cpelbl Kak pe3ynbTaT
HEeUCTBUA

®dusnonornyeckue amanranud. OTHOCUTENBHOCTh
MPUCIIOCOOICHHOCTH

OpPraHnu3MoOB K YCJIIOBUSM CPEAbI. I[a}OT OLCHKY TUIMMYHOI'O0 MOBEACHUS )KUBOTHBIX U
3a00T€ 0 IOTOMCTBE KakK HpI/ICHOCO6J'IeHI/I$IM, O6eCHe‘II/IBaIOIIII/IM ycriex B 60pb6e 3a

€CTECTBEHHOT'O cymectBoBanue. [IpuBoasIT mpuMepbl (U3HONOTHYECKUX amanTanuil. OObSCHSIIOT
otbopa OTHOCHUTEIBHBIA  XapakTep  MPHUCIOCOOJNICHWA W TOPUBOIAT  MPHUMEPHI
OTHOCHUTEJIBHOCTH aaNTalui
MuKpo3BoIrOLIUS Bup kak reHeTHYeCKH H30JMpPOBAHHAs CHCTEeMa; | XapaKTepu3yroT KPUTEPHU BUJIA: CTPYKTYPHO-(DYHKIIHOHATBHBIH,
PEIPOAYKTHBHAs M30JSALMsA M ©€ MEeXaHU3Mbl. | IUTOTCHETUYECKHH, OBOJIOLMOHHBIA,  3TOJOTHUYECKUil, reorpaduyeckuii u
[MonynsuoHHas CTPYKTYpa BUAA; SKOJIOTHYECKUE U | PeNPOAYKTUBHBIA.  OOBICHSIIOT  MEXaHWU3Mbl  PEMPOAYKTUBHOW  HM3OJSLIUH.
TeHETUYECKHE XapaKTePUCTUKU HOMyYJSAUUE. | AHANTU3UPYIOT PUYKMHBI Pa3AeieHHs BUIOB Ha MOMYJISAILMN. 3aIIOMUHAIOT TIPHYHHBI
[Momynsums —  dyeMeHTapHas ~ SBONIOLHMOHHAS | TEHETHUECKUX PAa3IMYMil pa3lUyHbIX TOMYJISUUA ONHOTO BHAA. 3HAKOMATCS C
enuHUNA. [TyTH 1 CKOPOCTH BUI000Opa30BaHMSI MyTSMH BUI000pa3oBaHusl (reorpadU4eckKuM W 3KOJOTHYECKUM), JAIOT OIICHKY
CKOPOCTH BO3HHKHOBEHHSI HOBBIX BUJIOB B Pa3HOOOPA3HBIX KPYITHBIX TAKCOHAX
Buonoruueckue ['maBHBIC HampaBIICHHs SBOJIOIMOHHOIO Mporecca. | XapaKTepu3yOT TJIaBHBIC HAIPaBICHUS OWOJIOrMYecKoi sBomrormu. OTpaxkaroT
MOCIEICTBUS buonormueckuii  mporpecc W OHMONOTHMYECKHH | TIOHMMAaHWE OHOJIOTMYECKOrO0 Iporpecca Kak MpOIBETAaHHS TOW WM WHON
aJIanTaIuw. perpecc  (A. H. CeBepuo). IlyTm mOCTIDKEHHS | CHCTEMAaTHYECKOW TIpPYIIBI, a OHOJNOTHMYECKOTO perpecca — KaK YrHETCHHOTO
Makpo3BOITIOIHS OHMOJIOTMYECKOTO mporpecca. OCHOBHBIE | COCTOSIHMSI TaKCOHA, HPHUBOJIICE €ro K BBIMHpaHWio. [lafoT ompeneneHue u
3aKOHOMEPHOCTH IBOJIIOLMHU. Pe3ybTaThl 3BOJMIOLUK | XapaKTepU3ylOT MNyTH JOCTH)KEHHs OMOJOrMYeckoro mporpecca (TJIaBHbIC
HaNpaBJICHUS MMPOTPECCUBHON SBOIIONWH): apoMopdo3a, WANOAAANTAIIMA B O0IIeH
JereHepanuy. [IpHBOIAT MPUMEpPbl JUBEPreHIMH, KOHBEPIeHIMH U Tapaieni3ma.
OOBSICHSIOT NPUYMHBI BOSHUKHOBEHHS CXOTHBIX 10 CTPYKTYpe W/uiau (QyHKIHAM
OpPraHoB y TIpeJCTaBUTENCH pa3lIUYHBIX CHCTEMATHYECKHX TPYII OpPraHH3MOB.
3an0MHHAIOT OCHOBHBIE MIPABHJIa 3BOJIIOIIMH, OLCHUBAIOT PE3YJIbTaThl IBOJIIOIIMU
BoszunkHOBeHUE Opranuveckuii MHp Kak pe3ylbTaT SBONIONMH. | XapakTepH3YIOT  XUMHYECCKHAH, IMPeIOHONOrHMYecKud  (Teopust — aKaJeMuKa

>KH3HH Ha 3emiie

Bo3HukHOBEHHE W pa3BUTHE KU3HU Ha 3emile.
XUMHUYECKH, MpeaOoHOIOrnYEeCKHi (Teopus
akagemuka A. W. Onmapuna), OuONOTHYECKHN U
COLIMAJIBHBIM 3Tambl pa3BUTHS JKMBOM MaTepuu.
@uioreHeTHYECKUe CBSI3W B JKUBOM MPHUPOJE.
EcrecTBenHast KjaccU(pUKAI XKIUBBIX OPTaHU3MOB

A. 1. Onapuna), OHOJIOTHYECKHA U CONMAIBHBIN 3TaIbl Pa3BUTHS )KUBOW MaTEPUHU.
Onpenenstor (QUIOTEHETHIECKUE CBS3M B JKUBOW TPHUPOJEC W CPAaBHHUBAIOT HX C
€CTEeCTBCHHOH KJTacCH(UKAIAEH KUBBIX OPTaHU3MOB




Pa3ButHe >Xu3HM Ha
3emiie

Pa3Butne xm3HM Ha 3emiie B apXxelCKyl0 W
MPOTEPO30MCKyI0 Apbl. [lepBbie cienpl XKU3HM Ha
3emite. Pa3BuThe *u3HU Ha 3eMie B Majie030HUCKYIO
apy. Pa3zButue xu3Hu Ha 3eMiie B ME3030MCKYyI0 U
KaifHo30McKyl0 3pbl. [IpoucxoxaeHue yenoBeka.
Mecto YeJIOBEKA B JKUBOM MPUPOJE.
CucremaTnueckoe mojoxkenue Buma Homo sapiens B
cucTeMe JKHMBOTHOro wupa. CTaguu 3BOJIOLUH
genoBeka. CBOWCTBA YeNOBEKa KaK OMOJOTHYECKOTO
Buga. llomynmsauumonHas cTpykTypa Buga HoOmo
sapiens;  4ejoBeyeckWe  pachl.  AHTHHAy4YHas
CYILLHOCTb pacu3Ma

XapakTepu3yroT pa3BUTHE JKU3HU HA 3eMIIe B apXEUCKYI0 U MPOTEPO30HUCKYIO dPBI.
OTMeYaroT MepBHIe CIIEbl KU3HU Ha 3eMJIc; MOSBICHHE BCEX COBPEMEHHBIX THIIOB
0CCIIO3BOHOYHBIX JKMBOTHBIX, ITIEPBBIX XOPIOBBIX >KHUBOTHBIX; Pa3sBUTHE BOIHBIX
pacteHui. XapakTepu3ylOT pPa3BUTHE >KM3HM Ha 3emiie B TMaIC030MCKYIO 3py.
OTMeYaroT MOSBJIEHUE CyXOMyTHBIX PACTEHUH; BOSHUKHOBEHHE ITO3BOHOYHBIX (PHIO,
36MHOBOJIHBIX, ITPECMBIKAIOIINXCS). XapaKTePU3yIOT pa3BUTHE JKU3HU Ha 3emie B
ME3030MCKYI0 U KalHO30MCKyI0 3pbl. OTMEYaloT MOSBJICHHE M PacHpOCTpaHEHUE
MOKPBITOCEMEHHBIX ~ PAaCTeHHUH; BO3HMKHOBEHHE MTHUI W  MIIEKONHMTAIOUINX;
MOSIBJICHWE M Pa3BUTHE MPHUMATOB. XapaKTEPU3yIOT MECTO YeJOBeKa B >KUBOU
MpUpOJIe, €ro CUCTEeMaTHUYECKOEe IIOJIOKEHHE B CHCTEME JKHUBOTHOTO MHDA.
OTMeuaroT NpU3HAKW M CBOMCTBAa 4YeNOBeKa, IO3BOJISIOIIME OTHECTH €ro K
Pa3IUYHBIM CHCTEMAaTHUECKUM TPYIIIaM LapCTBA >KUBOTHBIX. OMHUCHIBAIOT CTAAUU
SBOJIIOIIMU YEJIOBEKa: APEBHEUIINX, APEBHUX U TEPBBIX COBPEMECHHBIX JIFOJCH.
PaccmarpuBaroT M 3aOMHHAIOT TOMYJSIIMOHHYIO CTPYKTYpY Yy Buaa HOmo sapiens
(pacel). 3HaKOMATCS C MEXaHU3MOM pacooOpa3oBaHUs, OTMedass EIUHCTBO
OPOHUCXOXKACHUS pac. [IpHBOAAT apryMEeHTHPOBAHHYIO KPHUTHKY TEOPUH pacu3Ma

Paznen 2.
CrpykrypHas
OpraHM3alusi >KUBBIX
opraau3moB (10 u)

XuMHU4IecKas
OpraHu3anus KIETKH

DneMeHTHBIA cOCTaB KJIETKU. PacmpocTpaHEHHOCTD

JJIEMEHTOB, WX BKJIaX B 0Opa3oBaHHE >KUBOU
MaTepul W  OOBEKTOB  HEKHUBOH  IPUPOIBL
MaxkpoasieMeHTHI, MHUKPOJIEMEHTHI,
HEOpPraHWYECKHE MOJIEKYJIbl JKMBOI'O BEILECTBa

(Boma, comu HeopraHWYeckux Kucior). OcMoc
ocMoTHUYecKoe JaBiieHue. OpraHuyecKue MOJIEKYJIb
(Oenkm, WX OKHUPBL, YIIEBOIbI, HYKICHHOBBIE
kucnotel). Penymmmkamms HHK. Tpanckpunnus.
Wndopmanmonssie, TPaHCIIOPTHBIE,
pubocomanbabie PHK

XapakTepu3yloT XUMHYECKHE OJIIEMEHTH, O0O0pa3yriollue JKUBOE  BEIIECTBO;
pa3IUYaOT MaKpo- W MHUKPORJIEMEHTH. ONHCHIBAIOT HEOPTaHWYECKHUE MOJICKYIIBI
JKUBOTO BEIIECTBA, WX XHMUYECKHE CBOWCTBA U  OHOJIOTHYECKYIO pOJIb.
XapakTepu3yloT OPraHUYECKHE MOJIEKYJBl: OMOJIOTHYECKHE IMOJIMMEPhl — OeKH
(cTpykTypHas opraHM3anus W (QYHKIHH), YTICBOJBI (CTPOCHHUE U OMOJIOTHYECKas
pOTB), KUPBl — OCHOBHOW CTPYKTYPHBIH KOMIIOHEHT KJIETOYHBIX MEMOpaH u
HUCTOYHUK dHepruu. Xapaktepusyor JIHK kak Monekysnsl HaciaeacTBEHHOCTH.
OnwuceiBator mpouecc peaymwmukammu  JIHK), packpeBaroT ero 3HauYcHHE.
OnmChIBalOT MpOIECC MepeAadn HacleACTBEHHON uHpopManmuu u3 sapa B
[UTOIIa3My — TPaHCKPHIIHIO. Paznugator cTpykTypy U Qyrkmmu PHK

OOMeH BemecTB U
npeoOpazoBaHue
SHEPrHH B KJIETKE

OOMeH BEIIECTB U MPEBPAILICHAE YHEPTUH B KIICTKE.
TpaHcmopT BemiecTB Yepe3 KICTOUHYI0 MEMOpaHy.
[Muno- u (baroruTos. Buyrtpukierounoe
MUIEBapeHne U HaKOIUICHHE SHEPTuy;
pacuierieHue IIII0K03bl. brocuHTe3 0enkoB, KHPOB
U YTJIICBOJIOB B KJICTKE

XapakTepu3yroT TPAHCIIOPT BEIIECTB B KIETKY U U3 Heé ((ParomuTo3 ¥ MHHOLIUTO3).
OOBSICHSIOT ~ COOBITUS, CBSI3aHHBIE C  BHYTPHKJICTOYHBIM  MHIICBapEHUEM,
noA4YEpKHBasi ero 3HaueHue AJs opranusma. [IpuBOAST MpUMEpBbl YHEPreTHYECKOTO
obMeHa. OTUCHIBAIOT IPOIIECCHl CHHTE3a OSITKOB M (DOTOCHHTE3

Crpoenre u GpyHKIUH
KJIETOK

[pokapuornueckue kieTku (GopMa W pasMepsl).
CTpoeHHE [UTOIUIA3MBl OaKTEPUANBHON KIICTKH;
opraHMzauusg  Merabonu3ma Yy  INPOKAapHOT.
I'eneTnueckmit anmnapar OaxTepuil.
CnopooOpazoBaHre W pa3MHOXEHHe OakTepuil.
Mecto u ponb MPOKapuoT B  OuWOLIEHO3aX.
DYKapHOTHICCKUE KJICTKH. Opranemisl

Xapakrepu3yloT (opMy U pa3Mepbl TPOKAPHOTHYECKHX KIIETOK; CTPOCHUE
[UTOILIA3MbI, OpPraHH3alUI0 MeTabomu3Ma, TEHETHYCCKHi ammapar OakTepuil.
OnuChIBAIOT MPOLIECC CIIOPOOOpa30BaHU, €r0 3HAYCHUE ISl BBDKUBAHUS OaKTepuit
MpU YXYALIEHUH YCIOBUH CYIIECTBOBaHUS, pa3MHOKEHHE MpokapuoT. OIeHUBalOT
MECTO W pOJb TPOKAPHOT B OWOIEHO3aX. XapaKTepH3yIOT IIHTOILIA3MY
JYKapHOTHIECKOH KIETKH: OPraHesUTbl IMTOILIA3MBI, UX CTPYKTYPY H (YHKIHH.
OTMeuaroT 3HaueHUe LUTOCKeNeTa. XapaKTepU3YIOT TUIIbI KJIETOYHbBIX BKJIIOUEHUH U




[UTOIIa3MBbl 3yKApHOT, X CTPYKTypa U (PYHKIIHH.
[uTockener. BrirodeHus, uX poiib B MeTabOIM3ME
kieTok. KilerouHoe #Aapo— ILeHTp yIpaBieHUs
KU3HENEATENbHOCTbIO KIIETKH. Ocobennoctu
CTPOCHHUS PACTUTENbHON KJIEeTKH. JleneHue KIIETOK.
Krnerku B MHOrOkieTo4HOM opranusme. [lonsaTue o
IupPEepeHIIUPOBKE  KIETOK  MHOTOKJIECTOYHOTO
opranuzma. MUTOTHYECKUI UK. buonoruydeckuit
CMBICT M 3HaueHHe MuTo3a. KieTodHas Teopus
CTPOEHHSI OPraHU3MOB

UX pOJb B METaboNn3Me KIETOK. XapaKTepU3yIOT KIETOYHOE SAPO KakK IICHTP
YIIpaBIICHHUS KU3HEACATSIBHOCTBIO KIETKH; CTPYKTYpHI siipa (smepHas obosiouka,
XpOMATHH, SAPHIIKO). OTMEYaroT 0COOEHHOCTH CTPOCHHS PACTUTEIBHON KICTKH.
JaroT ompeneneHue MOHATHIO  «MHUTO3». OIpenendaioT pojib KIETKH B
MHOTOKJIETOYHOM OpraHusMe. Pa3zpscHAIOT moHATHE O AU (EpeHINPOBKE KIETOK
MHOTOKJIETOYHOTO ~ opranmu3Ma. KpaTko ONUCBHIBAIOT MHUTOTHYECKHH  LIHMKII:
unrepdaszy, ¢aspl MHTOTHUECKOTO JENCHHS U TPeoOpa3oBaHUs XPOMOCOM.
PackppiBatloT OMOJOTMYECKUH CMBICI H 3Ha4YeHHEe MuTo3a. DOpMYIHPYIOT
TMOJIO’KEHUS KJIIETOYHOU TEOPUU CTPOCHUSI OPraHU3MOB

Paznen 3.

Pasmuoxxenue u

WHIUBUIYaIbHOE

pa3BUTHE OPTaHU3MOB

(5 9)

Pa3mHoxeHue CymHocTh W (OPMBI  Pa3MHOXKEHHS OPraHU3MOB. | XapaKTepU3yIOT CYIIHOCTh W (DOPMBI pa3MHOXKEHHS OpraHm3mMoB. CpaBHHBAIOT

OpraHu3MOB Becnionoe pasmuoxenue. IlonoBoe pasmMHOkeHHE. | OecIoioe U MoJ0BOe pasMHOKeHHe. OMHCHIBAIOT Mpolecc 00pa30BaHUs MOJIOBBIX
O1m1010TBOpPEHHE. Buonoruyeckoe 3Ha4YeHHE | KJIETOK, BBISABIIAA OOLIME 4YepThl MEPHUOJOB raMoOTOreHe3a, B TOM YHCIE Meio3a.
MIOJIOBOTO Pa3MHOXKEHHUS. l'amerorenes. | OnpenensioT TOHATHS «OCEMEHEHHE» M  «OIUIOJOTBOpEHHe». PackpbIBaioT
OCOOCHHOCTH ~ CIepMaToreHe3a W OBOTCHe3a. | OMOJOTMYEeCKOe 3HAUCHHE Pa3MHOKCHUS
Om1010TBOpEHHE

NunuBunyansHoe OMOpuoHaNbHBIA  mepuon  pa3Butua. OcHoBHble | O003HAYAIOT  MEPHOIBI WHIUBUIYaTHHOTO pa3BUTHSL. XapakTepu3yroT

pasBUTHE OPraHU3MOB | 3aKOHOMEPHOCTH IpoOeHus. lacTpymsinust. | SMOPHMOHANBHBIA TEPHOA Pa3BUTHA K OIUCHIBAIOT OCHOBHBIE 3aKOHOMEPHOCTH

(oHTOTECHE3) [TepBuuHbIiA OpraHoreHes u JabHEeHIas | qpooieHus — o0pa3oBaHUE OJJHOCIOWHOTO 3apOJIbIia — OJIACTYJIbI, TACTPYIISAIIUIO
nuddepeHIMpoBKa TKaHEH, OpraHOB W CHCTEM. | U opraHoreHe3. OMNpenensioT 3Tanbl JalbHEHmed nudQGepeHITMPOBKH TKaHEH,
[TocTamOpuoHanbHEI mepuoa  pa3BuThsA. DOpMEI | OPraHOB M CHCTEM. XapaKTEpU3YIOT MOCTAMOPHOHAIBHBIA MEPHOJ PA3BUTHS, €TO
MOCTIMOPHUOHAIBHOTO nepuoja pa3BUTHA. | BOBMOXHBIC (HOPMBL. Pa3bsICHSIIOT CYIIHOCTH HEMPSMOIO Pa3BUTHS; IIOJHOTO U
Henpsimoe  pasBuTHe; TONHBIA ©  HEHOJNHBINA | HEmOTHOro meramopdo3a. JIeMOHCTPHPYIOT MOHMMAaHHE OWOJOTHYECKOTO CMBICIIA
MeTaMopdo3. bromornueckuii CMBICT Pa3BUTHS C | pa3BUTHS ¢ MeTaMop(o3oM. XapaKTepU3yIOT MPSIMOE Pa3BUTHE H €r0 MEPUOIBI
MeTamopdoszom. IIpsimoe pasButme. CrapeHue. | (IOPENPOAYKTHBHBIA, PEMPOAYKTHBHBII W IOCTPENPOMYKTUBHBIN), CTapeHUE.
Oo6mme 3aKOHOMEPHOCTH pasButns. | [IpuBogst  dopMmynmupoBKH 3akoHa 3aponeimeBoro cxoxctBa K.bspa wm
buoreneTnueckuii 3aK0H Ounoreneruueckoro 3akona 3. ['ekkens u @. Miosiepa

Paznen 4.

Hacnencrsennocts u

HU3MEHYUBOCTD

opranu3mos (20 u)

3aKOHOMEPHOCTH OTKpBITHE I'. Mennenem 3aKOHOMEpHOCTEH | XapaKTepu3yrOT THOPUIOIOTHYSCKHA METOJ] M3YUCHHs XapaKTepa HAaCIeIOBAHUS

HACJIeJIOBaHUS HACJICIOBAHUS TMPHU3HAKOB. [ 'mOpumonormyeckuii | mpusHakoB. DopmynupyoT 3akoHbl Menaens. [IpuBomaT 1HTOIOTHYECKHE
METO]T H3yUYeHUs HACJIEICTBEHHOCTU. | 00OCHOBaHUS 3akoHOB MeHzens. JleMOHCTPUPYIOT CHOCOOHOCTh BBIIUCHIBATH

MOHOTHOPHIHOE W TOJUTHOPUIHOE CKpEIMBaHHUE.
3akonsl Mennens. HeszaBucuMoe U CLEIUIEHHOE
HaclenoBaHue. ['eHeTHyeckoe OmpenesieHue TMoJa.
T'enoTun kak neinoctHas cucreMa. B3aumonelicTBue
AJUICNIPHBIX M HEAJUICTBbHBIX T'€HOB B ONPEACICHUH

TE€HOTUNBl OpPraHu3MoB U rameT. COCTaBISIOT CXEMBbl CKPEUIMBAHMS, PEIIaloT
MpoCTeilline reHeTUYeCKHe 3a7add, CTPOST POAOCIOBHBIE. DOPMYIHPYIOT 3aKOH
Moprana 1 Ial0T XapaKTEPUCTUKY CLEIUIEHHOT0 HaclelI0BaHHs TeHOB (MPU3HAKOB).
OOBSACHSAIOT MEXaHH3Mbl XPOMOCOMHOTO ONpeeNicHHS Toja. AHAIU3UPYIOT
TEHOTHI KaK CUCTEMY B3aMMOJICHCTBYIOIIUX I'€HOB OPraHU3Ma; ONpPEAeIIsiOT (hOPMbI




TIPU3HAKOB

B33.PIMOI[CIZCTBPIH AJJICJIBHBIX U HCAJJICJIBHBIX I'CHOB

3aKOHOMEpPHOCTH
W3MEHYHBOCTH

OcHoBHBIE POPMBI U3MEHYMUBOCTH. | eHOTHITHYECKAS
W3MEHYMBOCTh. MyTanuu, uX 3HA4YCHHE I
MIPAKTHKHN CEIBCKOTO XO3SUCTBA U OMOTEXHOJIOTHH.
Kom0OuHaTuBHAasT M3MEHYMBOCTH, €€ DBOJIIOIIMOHHOE
sHaueHue. DeHorunuueckas (MOAU(BUKAIMOHHASN)
W3MEHYHUBOCTh. Ponb ycnmoBuil BHEIIHEH Cpeabl B
Pa3BUTHH M MIPOSIBJICHUY TPU3HAKOB U CBOWCTB

XapakTepu3yloT OCHOBHBIE (DOPMBI W3MEHUYMBOCTH, MYyTallUi, WX 3HAYCHHUE MJIS
MPaKTUKH CEIBCKOTO X03s1iicTBa M 6noTexHomornd. OO0CHOBHIBAIOT SBOJIOIIMOHHOE
3HaueHHEe MYTAIMOHHOW W KOMOWHATHBHOW W3MEHYHMBOCTH. XapaKTEPH3YIOT POJb
YCIIOBUI BHEWIHEH cpefibl B pa3BUTHH U MPOSIBICHUU IPU3HAKOB U CBOMCTB. CTpoST
BapHaLlMOHHBIE PS/Ibl U KPUBBIE HOPM PEaKIHH

Cenexuus pacrenud, | LleHTppl  mpomcXOoXIeHWs W MHOrooopasus | [lepeducnsioT meHTphl MPOUCXOKACHUS KYJIBTYPHBIX pacTeHuid. J[aroT onpeneneHus

KHBOTHBIX U | KyIbTypHBIX pacTeHuil. CopT, MOpPOAa, INTAMM. | IOHATHSIM «COPT», «HOPOAA», «IITaMM». XapaKTepPU3yIOT METOIBl CEIEeKIUH

MHUKPOOPTaHU3MOB MeTonpl  CeNEKIIMM  pAacTeHWH W JKUBOTHBIX. | PACTEHHH W >KUBOTHBIX. OIEHHMBAIOT JOCTHKCHUS W OIMCHIBAIOT OCHOBHBIC
HocTmwxenns u OCHOBHEIC HAIpaBJICHUS | HANIPABJICHUS COBPEMEHHOW ceneKiuyu. OOOCHOBBIBAIOT 3HAYCHUE CEIEKIUHU IS
COBpPEMEHHOW CeNeKIMU. 3HauY€HUE CEeJeKUUU ISl | pa3BUTUA CEJIbCKOXO03IHCTBEHHOTO TIPOU3BOJICTBA, MEIUIIMHCKOM,
Pa3sBUTHS CEIBCKOXO3AHCTBEHHOTO MPOU3BOCTBA, | MUKPOOHMOIOTHIECKOH U JPYTHX OTPACICH MPOMBIIUICHHOCTH
MEJIMIIMHCKON, MHUKPOOUOJIOTHYECKOW U  JPYruX
oTpaciel MPOMBIILICHHOCTH

Pazpen 5.

BzaumooTHOmIECHNS

OpraHu3Ma H CpE[Ibl.

OCHOBBI 9KOJIOTUH

(5 9)

Buocepa, e€ | buocdepa — xuBas obonouka maHeTel. CTpykTypa | @opMynupyrOT OCHOBHBIC MOJNIOKEeHUs ydeHus B. WM. Bepraackoro o Ouocdepe.

CTPYKTypa U GYHKIIMHM | U KOMIIOHEHTH Ouocdepsl: kuBoe BemiecTBO, | OOBSCHIIOT HEBO3MOXHOCTh CYIIECTBOBAHHWS JKWU3HM 3a TpaHUIAMH OHOCQEpEHI.
OMOKOCHOE u KOCHOE BEIECTBO | XapaKTepU3ylOT KOMITOHEHTHI Ouocdeprl. OmnpenensioT TIaBHYIO (YHKIIHIO
(B. . Bepranckuii). KpyroBopor BemiecTB B | Onocdepsl kak oOecriedeHHe OHMOTEHHOTO KPYroBOpOTa BEIIECTB Ha IUIAHETE.
npupone. EcrectBeHHBIE coo0mecTBa  KHUBBIX | XapaKTepPH3YIOT OCHOBHEIC KPYTOBOPOTHI: BOJBI, YIIIEPOAa, a30Ta, hocdopa u cephl.
opraHu3sMoB. buoreoreHo3pl, uX KOMIOHEHTH: | OIIEHUBAIOT 3HAYEHHE KPYTOBOPOTOB BEIISCTB Uil CYIICCTBOBAHUS JKU3HU HA
MPOIYLICHTEI, KOHCYMEHTEHI, penyneHTsl. | 3emiie. ONpenensioT W aHAIM3HPYIOT IMOHSATHS «IKOJIOTHS», «Cpela OOUTaHHSD»,
buomneHo3b1:  BHIIOBOE pa3sHOOOpasue, IUIOTHOCTB | «IKOCHUCTEMa», «OHOTEOIeHO03», «OHOLEHO3», «IKOJOTHYECKas IHPAMUJIA.
momyJsinui, Owomacca. AOuwoTmdeckne (akropsl | XapakTepu3yroT aOHOTHUecKHe W OHOoTHYeckHe (aKTOphl, Ha KOHKPETHBIX
cpensl. Poxp  Temmeparypel,  OCBEHMIEHHOCTH, | IpUMeEpax  IEMOHCTPUPYIO  HMX  3HaueHHe.  XapakTepu3yloT  (HOpMBI
BIIQKHOCTU U JIPyTUX ¢akxTopoB B | B3aMMOOTHONICHHUI  MEXIy  OpraHu3MaMH.  XapaKTepu3yloT  KOMIIOHEHTEHI
KU3HEICATCIIFHOCTH co00IIecTB. VHTEHCHBHOCTH | OMOLIEHO3a, IIEPEUYHCIIIOT TNPUYMHBI  CMEHBI  OWOIEeHO030B.  (DOpMyIHPYIOT
neiictBust  (pakTopoB  cpempl. B3ammonelcTBHE | MpEACTaBICHHS O IEMIX U CETSIX MUTaHUS
(akTOpOB  Cpembl, Ipemensl  BBIHOCIMBOCTH.
buotnueckne ¢akroper cpempl. llemn wu cetn
nuTaHud. Okosorndeckue nupamunabl. CmeHa

OMOIICHO30B, (POPMHUPOBAHUE HOBBIX COOOINECTB.
@®opMbI B3aMMOOTHOILIEHHH MEXKIY OpPraHM3MaMHu.

[To3uTuBHBIE, aAHTHOMOTHYECKHE, HEUTpaJbHbBIE
OTHOLICHUS

buocthepa m yuenosex | [IpupomHpie  pecypchl W HMX  HcHoib3oBaHue. | OMUCHIBAIOT BO3JCHCTBHE XKHUBBIX OPraHU3MOB Ha IUTAHETY. PacKphIBAIOT CYIIHOCTD
AHTpoTOTeHHBIE ~ (DaKTOPBI ~ BO3ACHCTBUS  HA | IPOLIECCOB, NPHBOAANIMX K OOpa30BaHMIO IOJIE3HBIX HCKOMAEMBIX, pPa3IHYaioT
OMOIIEHO3EI, HIOCJIEICTBUS XO3AHCTBEHHOH | McUepraeMble M HEHCUEPIIaeMble PecypChl. AHATM3UPYIOT AaHTPOIIOTeHHBIE (DaKTOPHI




IeSITEIIbHOCTU YeJIoBeKa. [TpoGnemsbl | Bo3aeiCcTBHS Ha OMOIICHO3BI, IIOCICACTBHS X03SHCTBEHHON NESTEILHOCTH YeI0BEKa.
PaIOHAIEHOTO  MIPUPOJIONIONIB30BaHUs, OXpaHbl | PackppiBatoT mpoOIeMbl paliiOHAILHOTO MTPUPOJIOIIONB30BAHUS, OXPAHBI TPUPO/IBI
IPUPOABI

3akiroueHmue

62 gaca/8 yacoB —

pe3epB

COI''TACOBAHO COI''TACOBAHO
[IpoTokon 3aceanus METOUIECKOTO 00 TNHEHUS 3aMECTUTENb AUPEKTOpa o Y BP
YUUTENEN ECTECTBEHHBIX HAYK _ TapxosaElO.
or 27.08.2021 No 1 «31» aBrycra 2021 roga

Jmutpuena A. A.
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