Pabdouasi nporpaMmma mo y4e0HOMYy
peaMeTy

buoJjgorus
5-9 kJjacc



IHosicuuTennLHAA 3aIHCKA
Pabouass mporpamma 1O OHOJNOTMM [UIsi OCHOBHOW IIKOJBI COCTAaBIIEHA  HA OCHOBE:

OyHIaMEHTAIBHOTO AJIpa CoJlep:KaHus o01iero oopazoBaHusi, TpeOOBaHUI K pe3ysibTaTaM OCHOBHOI'O
oOmiero obOpaszoBanus, mpenctaBieHHbXx B @DenepansHoMm [ocymapctBenHoMm Crangapre OoOiero
O6pa3zoBanus Broporo mnokosienus (IIpukaz MunoOpuayku ot 17.12.2010r. Nel897); mpumepHBIX
nporpaMMm 1o y4eOHbIM mpeameram «buonorus 5-9 kmaccel» (cTaHAapThl BTOPOro HokojeHus) M.,
ITpoceemenue, 2011; aBropckoil yuebHOM mnporpammbl H.M.Conun, B.b.3axapos «lIporpamma
OCHOBHOTO o00miero oOpaszoBanusi.  buomorus.  5-9 kimaccel. Konnentpuyeckuit kype» M.:
Hpoda,2012; (PIOC

Jannast pabodast mporpaMMa OpUEHTHPOBAHA HA HMCIIOJIB30BAaHHE YYCOHUKOB MO OMOJIOTHHU H
yaeOHo-MeTonnueckux mocoouit YMK «Cdepa xu3HM» (KOHLIEHTPUYECKUU Kypc), CO3AaHHBIX
KOJIJIEKTUBOM aBTOPOB o1 pykoBojictBoM H.N.Conuna.

e OuoJIOTHYECKOTr0 00Pa30BaHHUSA B OCHOBHOW IKoJie (HOPMYITUPYIOTCS Ha

HECKOJIbKUX YpPOBHSX: TJI00aIbHOM, METampeIMETHOM, JUYHOCTHOM U MPEAMETHOM, Ha YpPOBHE
TpeOOBaHMUI K Pe3yJIbTaTaM OCBOCHUS COACPKAHUS MPEIMETHBIX ITPOTrpamMM.

VY4aebHoe coepikaHne Kypca OMOJIOTHHU BKITFOUACT:

Bbuomnorusa. Beegenune B Ononoruro. 5 xinace. 35/704, 1/24 B HeAemio

Bbuomnorus. X)Kusoii opranusm. 6 kiacc. 35/704, 1/24 B Heaemto

buonorus. MHOT0OOpa3ue >KMBLIX OPraHu3MoOB. 7 Kiace. 35 4, 149 B Helelto

buonorusa. Uenosek. 8 kimacc. 704, 249 B HeneI0

buonorus. O6utue 3akoHOMepHOCTH. 9 Kiacc. 684, 29 B HEIEIO

1. Ilnanupyemblie pe3yabTAThl OCBOCHUS] YU4eOHOI0 NIpeaMeTa, Kypca

JesiTenbHOCTH  00pa30BaTEIBLHOTO YUPEXKACHHS B OOYYCHUH OHOJOTUU JOJDKHA OBIThH
HaIpaBJieHa Ha JOCTHKEHUE 00yJaroIMMHUCS CIEYIOINX JUYHOCTHBIX Pe3yabTATOB:

1) 3HaHME OCHOBHBIX MPUHIIMIIOB W TPABHJ OTHOIICHHS K JKHBOH TpPHUPOJAE, OCHOB
3JI0pPOBOTO 00pa3a KU3HU U 3I0POBLECOEPETAIONINX TEXHOIOT U

2)  peanm3alys YCTAaHOBOK 37I0pOBOTO 00pa3a KH3HHU;

3)  chopMHPOBAHHOCTh [O3HABATEIBHBIX HHTEPECOB W MOTHBOB, HANpaBICHHBIX Ha
U3y4eHHE >KUBOW MPHUPOJbl; WHTEIUIEKTYaJbHBIX YMEHHMH (JI0Ka3bIBaTh, CTPOUTH PACCYKICHMS,
aHaJM3UPOBaTh, CPABHUBATh, JIENIaTh BHIBOJIBI U JIP.); 3CTETHUECKOTO OTHOIIEHHS K )KUBBIM OOBEKTaM.

MeTtanpeAMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BBIITYCKHUKAMU OCHOBHOM IITKOJIBI TTPOTPaMMBI
10 OMOJIOTUY SIBIISTFOTCSI:

1)  ymeHwue paboTaTh ¢ Pa3HBIMH MCTOYHHKAMH MH(POPMAIUH: TEKCTOM ydeOHHUKA, HAYYIHO-
NOMYJISIPHOM ~ JUTEepaTypod, CJOBapsMH U  CIPaBOYHUMKAMHU; AaHAJIU3UpPOBaThb M  OILICHUBATh
uHpopMalnio, MpeoOpa3oBbIBaTh €€ M3 OAHOM (OpPMBI B JPYryro; OBJaJeHHE COCTaBJISIOIIUMU
UCCIIEIOBATEIbCKOW W MPOEKTHOH JEATENIbHOCTH, BKJIIOYAs yMEHHUsS BHUJETh MHpoOJieMy, CTaBUTh
BOIIPOCHI, BBIABUraTh TUIIOTE3bI, 1aBaTh OIpPENENICHUs] MOHATUAM, KIacCU(UIMPOBATh, HAOIIOAATH,
IPOBOJUTH SKCIEPUMEHTBI, JeTaTh BBIBOJbI M 3aKIIOUEHHS, CTPYKTYPUPOBATh MaTepual, OObsICHATS,
JTOKa3bIBaTh, 3alllMIIaTh CBOU HJIEU;

2) yMeHHE OpraHM30BBIBATH CBOI YYEOHYIO IESITEIBHOCTh: OMPENENATh Ielib PabOoThI,
CTaBUTh 3a/layM, IUIAHUPOBATh — OMPEIENATh IOCIEI0BaTENIbHOCTh NEHCTBUI M MPOTHO3UPOBATH
pe3ynbTaThl paboThl. OCYIIECTBIATh KOHTPOIb U KOPPEKIUIO B Cilydae OOHapYXEHHsS! OTKJIOHEHUN U
OTJMYUI TPU CIMYEHUH PE3YJIbTAaTOB C 3aJaHHBIM HTajJoHOM. OIleHKa pe3yabTaToB pPabOThI —
BBIIEJICHUE U OCO3HAHME YYallUMCS TOTO, YTO YK€ YCBOEGHO M YTO €€ MOAJEKHUT YCBOEHHUIO,
0CO3HaHME KayecTBa M YPOBHs YCBOCHHUS;



3)  CcHoCOOHOCTh BBIOMPATH IIEJICBBIC W CMBICIOBBIC YCTAaHOBKM B CBOMX JCHCTBHUSAX M
MOCTYNKAX 110 OTHOILEHUIO K )KUBOI NMPUPOJE, 3I0POBBIO0 CBOEMY U OKPY>KAIOILUX;

4)  yMeHHWe CllyliaTh W BCTYNATh B JMAJIOr, YY4aCTBOBAaTh B KOJUICKTUBHOM OOCYXICHHH
po0JieM; MHTErpUPOBATHCA B TPYIIY CBEPCTHUKOB U CTPOUTH INPOAYKTHBHOE B3aMMOJEHCTBHE CO
CBEPCTHUKAMH U B3POCIBIMH; YMEHHE aJJ€KBAaTHO HUCIIOJIb30BaTh PEUYEBBIE CPEACTBA ISl JUCKYCCUM U
apryMeHTallid CBOEH MO3MIIMM, CPABHHUBATh Pa3HbIE TOYKU 3PEHHS, apryMEHTHpPOBATh CBOIO TOUYKY
3peHusi, OTCTauBaTh CBOIO MO3UIUIO.

IIpenmMeTHbIMH pe3yJIbTATAMH OCBOCHMS BBIITYCKHUKAMH OCHOBHOM IIKOJBI MIPOTPAMMBI IO
OHMOJIOTUH SIBIISIFOTCSI:

1.B no3HaBaTe/ibHOI (MHTE/LUIEKTYaJIbHOM) chepe:

J évloenenue CYIIECTBEHHBIX MIPU3HAKOB OHOJIOTMYECKHUX 00BEKTOB
(OTIMYUTENBHBIX TMPU3HAKOB JKUBBIX OpPraHU3MOB; KIETOK U OPraHU3MOB pacTEHH,
KUBOTHBIX, TPHUOOB M OaKTepWii; OpraHu3Ma YeIOBEKa; BHUJOB, SKOCHCTEM; OHOchepsl) U
nporieccoB (OOMEH BEIIECTB M NPEBpAllCHHE SHEPTHH, MUTAHHWE, JbIXaHWE, BBIJICICHUE,
TPaHCIIOPT BEIIECTB, pOCT, pa3BUTHUE, PA3MHOXKEHUE, PETYJALUsS >KU3HEAEATEIbHOCTU
OpraHu3Ma; KpyroBopoT BEIIECTB U IIPEBPAIEHUE SHEPTUU B SKOCUCTEMAX);

o npueedenue JIOKA3aTeNbCTB  (apryMeHTalnMsi) pOJCTBA  4eJIOBEeKa C
MJIEKONUTAIOIIMMU KUBOTHBIMH; B3aUMOCBSI3U YEJIOBEKA U OKPYXKAIOUIEH cpesbl; 3aBUCUMOCTH
310pOBbsSl  4YEJIOBEKAa OT COCTOSHUSL OKpY’Karollell cpenbl; HEOOXOIUMOCTH  3alUThI
OKpYXXalomen cpensl; coOmrofeHuss Mep NpOPHIAKTUKK 3a00JIeBaHUM, BBI3BIBAEMBIX
pacTeHUsMHU, )KUBOTHBIMHU, OaKTepUsMU, TpUOaMU U BUpycaMH, TpaBMaTu3ma, crpecco, BUY-
WH(GEKIUU, BpPEAHBIX TNPUBHIYEK, HAPYIIEHUS OCAHKHU, 3PEHHS, ClyXa, WH(MEKIMOHHBIX U
MPOCTYIHBIX 3a00JIEBAHUI;

J Knaccugpukayus — onpeneneHne MPUHAUIKHOCTH OMOIOTHYECKHX OOBEKTOB K
ONPEACIEHHON CUCTEMAaTUYECKOW IPyIIIIE;

J 00vAcCHeHue ponyu OUOJOTMM B NPAKTHYECKON NEeATENbHOCTH JIOZEH; MecTa u
poJii YelloBeKa B MPHUPOJE; POACTBA, OOIIHOCTH MPOMCXOXKJIEHUS U HBOJIOLMU PAaCTEHUU U
KUBOTHBIX (Ha MPUMEpE COMOCTABIEHHS OTAENbHBIX TPYI); PO Pa3IMYHBIX OPraHU3MOB B
KU3HU 4YelloBeKa; 3HaueHHMsl OMOJOrMYEecKOro pazHooOpasus sl COXpaHEHus Ouocdepsl;
MEXaHU3MOB HACJIEJCTBEHHOCTH U U3MEHUMBOCTH, MPOSIBIICHHS HACIEICTBEHHBIX 3a001€BaHNI
y 4yenoBeka, BU000pa30BaHus U MPUCIIOCOOICHHOCTH;

e  paznuyenue Ha TAaOIUIAX yacTell M OPraHOUAOB KIIETKH, OPraHOB M CHCTEM
OpraHOB YeNIOBEKa; Ha KUBBIX 00BEKTaxX M TaOJMIIaX OPraHOB I[BETKOBOI'O PACTEHUS, OPraHOB
U CHCTEM OpraHOB >KMBOTHBIX, PAaCTCHMM pa3HBIX OTIEJIOB, JKUBOTHBIX Pa3HBIX THUIIOB M
KJIaccOB; HauOoJiee pPACIpPOCTPAaHEHHBIX PACTEHMM U JOMAIIHUX JXKUBOTHBIX; ChEIOOHBIX U
AJTOBUTBIX TPUOOB; OMACHBIX JJIs YENIOBEKa PaCTEHUH U )KUBOTHBIX;

. cpagHeHue OUOJOTMYECKMX OOBEKTOB M IPOIECCOB, YMEHHE JeaTh BBIBOABI U
YMO3aKJIIOYE€HHs Ha OCHOBE CPaBHEHHS;

. éblA61eHUe N3MEHUYNBOCTH OPraHU3MOB; MPUCIOCOOJIEHUI OpraHu3MOB K cpejie
OOUTaHUSA; TUIOB B3aHUMOACUCTBUS PA3HBIX BHUJOB B JKOCHUCTEME; B3aHMMOCBS3EH MEXIY
0COOEHHOCTSIMH CTPOCHHS KIIETOK, TKaHE!, OpPraHoOB, CUCTEM OPraHOB M UX (DYHKIMSIMU;

. oenadenue MeTolaMu OMOJIOTUYECKONM HayKd: HaOJIOJeHHEe U OIMCaHUue
OMOJIOTHYECKHX OOBEKTOB M MPOIECCOB; MOCTAaHOBKA OMOJIOTMYECKUX HKCHEPUMEHTOB H
00BSICHEHUE UX PE3YIIbTATOB.

2.B 11eHHOCTHO-OpHEHTAIMOHHOI cepe:



J 3HaHue OCHOBHBIX INPABUJ MOBEAEHUS B NMPHUPOJE M OCHOB 30POBOTO 00paza
KHU3HHU;

J AHAU3 U OYeHKa TIOCIEICTBUN JESATENIbHOCTH YEJIOBEKA B IPUPOJIE, BIHUSIHUSA
(akTOpPOB PHUCKA HA 310pPOBBE YEIIOBEKA.

3.B cdepe TPyA10BOIi 1eATEJILHOCTH:

J 3HaHue W COOIIOICHNE TIPaBIII pabOTHI B KaOUHETe OMOIOTHH;

J cooniodenue 1paBuil pabOThHl ¢ OMOIOTMYECKMMU IPUOOpPaMU U MHCTPYMEHTaMHU
(mpenapoBaibHbIE UTJIbl, CKAJIBIIEIH, JIYIIbl, MUKPOCKOIIBI).

4.B cepe pusuveckoii 1esiTeIbHOCTH:

J 0c60eHue TIPUEMOB OKa3aHUs IEpPBOH IOMOIIM NPU OTPABIECHUH SAOBUTHIMHU
rpubaMu, pacTeHUsIMHM, YKycax  JKHMBOTHBIX, HPOCTYIHBIX 3a00JI€BaHHSIX, OXKOTax,
0OMOpOKEHUSIX, TpaBMax, CIIACEHUU YTOIMAOIIEr0; palMOHAJIbHOW OpraHu3aluu Tpylda U
OTIbIXa; BBIPALIMBAHUS W PA3MHOXKEHUS KYJIbTYPHBIX PACTCHHUH M JOMAIIHHX XKHBOTHBIX,
yX0/1a 32 HUMU; IPOBEICHUS HAOIIOAEHUI 32 COCTOSTHUEM COOCTBEHHOI'O OpraHU3Ma.

5.B acreTuyeckoii cdepe:

J 06]1a0eHue YMEHUEM OLIEHUBATh C YCTETHYECKOW TOYKU 3PEHUST OOBEKTHI JKUBOU
HPUPOIBL.

2.COJEP)KAHUE YYEBHOI'O IPEJMETA, KYPCA
BuoJsorus. Beegenue B 0M010ruI0. 5 KJjiace
Pa3nes 1. 7KuBoii opranusm: cTpoeHue U U3y4eHue

Mmoroo0pa3ue XHuBbIX OpraHu3MoB. OCHOBHBIE CBOWMCTBa >KHMBBIX OPTaHU3MOB: KIIETOYHOE
CTpOEHHE, CXO/IHbII XUMUYECKHUI1 cocTaB, 0OOMEH BEUIECTB M SHEPTUU, TUTAHUE, JIbIXaHUE, BbIJICJICHUE,
pOCT U pa3BUTHE, PaA3APAKUMOCTb, IABUKEHHME, pa3MHOXKeHHe. buonormss — Hayka O KHBBIX
OpraHus3Max.

PazHooOpazue Ononornuyeckux HaykK. MeToibl H3ydeHus IPUPO/Ibl: HAOII0JeHUE, SKCTIEPUMEHT
(ombIT), M3Mepenue. O6opynoBaHME JUIsI HAy4HBIX HCCleoBaHUIl (J1abopaTopHOe 00OpynOBaHHE,
YBEJIMYUTENbHbIE MPUOOPHI, U3MEPUTENbHbIE MPUOOPHI). YBETUUUTENIbHbIE TPUOOPHI: pydHas JyIa,
CBETOBOM MHUKpoOcKoIl. KiieTka — aneMeHTapHasi eAMHHLA KUBOro. be3bsiepHble U AIEPHBIE KIETKH.
Crtpoenue u QyHKIUH siipa, LIUTOIUIA3Mbl U €€ OpraHOUJI0B. XpOMOCOMBI, UX 3HaueHue. Paznuuus B
CTPOEHUH PacTUTEIbHON U KUBOTHOH KileToK. CojepxaHne XMMHUUECKHUX 3JIEMEHTOB B KileTke. Bona,
JIpyrie HEOPraHWYeCKHe BELIECTBA, UX POJIb B KU3HEAEATEIBHOCTH KJeTOK. OpraHnyeckue BellecTBa
U UX poJib B KJIeTKe. BelecTBa u sBJIeHUS B OKpYy»XKarolieM Mupe. Benukue ecTecTBOUCIIBITATENH.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

3HaKOMCTBO ¢ 000py/IOBaHUEM JIJIsl HAYYHBIX UCCIIEOBAHUI.

[IpoBenenue HaOIIOACHUH, ONBITOB U U3MEPEHUH C 11EIbI0 KOHKPETU3AlMN 3HAaHUH O MeTo/1ax
W3YYEHHUS IPUPOBI.

1.YcTpoiicTBO pydHOM JyIibI, CBETOBOTO MUKPOCKOIIa™®.

Cmpoenue kremok (Ha 20mogvix MUKponpenapamax)

2.CtpoeHue KIETOK KOXKHIIBI YETITyH JIyKa™.

3.0npenenenue coctaBa CEMSH MIIIEHUIIBI.

Omnpenenenue GU3NIECKUX CBOMCTB OENTKOB, )KUPOB, YTIEBOIOB.

Pa3nes 2. MHoroo6pasue »KuBbIX OPraHU3MOB



Pa3BuThe xu3Hu Ha 3emiie: KH3Hb B JIPEBHEM OKeaHe; jieca KaMEHHOYTOJbHOTO NEpUOoAa;
pacuBeT JPEBHUX MPECMBIKAIOUINXCS; MITUIIBI U 3BEpH Mpouuioro. PasHooOpasue KUBbIX OpraHU3MOB.
Knaccugukanus opranuzmon. Bun. IlapctBa »xuBoil mpupoabsl: bakrepum, ['puGsi, Pactenus,
KupoTtHble. CylliecTBEHHbIE NPU3HAKM MPEJCTABUTENIEH OCHOBHBIX LAPCTB, UX XapaKTEpPUCTHKA,
CTpPOCHHE, OCOOCHHOCTH J>KHU3HEAEATEIBHOCTH, MeCTa OOWTAaHWs, UX pOJb B NPUPOAEC M >KU3HU
yesnoBeka. OxpaHa KUBOU MPUPOJIBI.

Pa3znea 3. Cpena o0MTaHUSA KUBBIX OPraHU3MOB

HazemHo-BO3aymIHAass,  BoJHas M [OYBEHHas  Cpeibl  OOUTaHUS  OPTraHU3MOB.
[Tpucnoco0IeHHOCTh OPraHu3MOB K cpene oOuTaHusl. PacTeHus W >KMBOTHBIE Pa3HBIX MaTEpUKOB
(3HAaKOMCTBO C OTAEJIBHBIMHM MPEJCTABUTENAMU XUBOM NPUPOIBl Kaxaoro marepuka). [Ipupoansie
30HbI 3eMJIM: TyHJpa, Taiira, CMELIAHHbIE W IIMPOKOJIMCTBEHHBIE JIeCa, TPABSHUCTbIE PaBHHUHbI—
CTENHU U CaBaHHBI, TyCTBIHYU, BJIAXKHbIE TPONUYEcKue Jieca. JKu3Hp B Mopsx u okeanax. CooOliecTBa
MOBEPXHOCTH ¥ TOJIIIM BOABI, TOHHOE COOOIIECTBO, COOOIIECTBO KOPAIUIOBOTO pr(a, rITyOOKOBOIHOE
COOOILIECTBO.

JlaGopaTopHble U MpaKTUYECKUE PabOThI

Omnpenenenue (y3HaBaHue) Hauboiee pAcIpPOCTPAHEHHBIX PACTEHUH M JKUBOTHBIX C
UCIIOJIb30BAaHUEM DA3JIMYHBIX HCTOYHHKOB HHpopmaiuu (pororpaduii, araacoB-ompeaenuTese,
qy4es, repoapueB u ap.).

HccnenmoBanne OCOOCHHOCTEH CTPOEHUS PACTCHUH W JKUBOTHBIX, CBS3aHHBIX CO CpPEIOH
obuTtanus.

3HAKOMCTBO C 3KOJIOTMYECKUMHU MPoOIeMaMi MECTHOCTH U JOCTYITHBIMU MYTSIMH UX PELLICHUS.

Pasznea 4. YesroBek Ha 3emie

Hayunbie mnpeacTaBieHuss O TPOUCXOXKIECHUU UeJoBeKa. J[peBHHE TIPEIKH YeIOBeKa:
JIPUOMUTEKU U aBcTpajonuTeku. YemoBek ymenbiid. YenoBek npsMoxoasimuid. YenoBek pazyMHBIN
(HeaHzeprajel, KpOMaHBOHEL, COBPEMEHHBIM uenoBeKk). VI3MeHeHus B MNpUpPOJE, BbI3BaHHbBIE
NeSITeIbHOCTbIO  YeJoBeka. KHCIOTHBIE J0XKIM, O30HOBas Jblpa, MAPHUKOBBIM  3(deKT,
paaMoOaKTUBHBIE OTXOJbl. buosornueckoe paszHooOpasue, €ro OOE€IHEHHWE M IyTH COXpPaHEHUS.
OnycThlHMBaHME M €ro MNPUYUHBI, OOpbOAa C OMYyCThIHMBAHHWEM. BaxHeillne >KonoruuecKue
mpoOJeMBbI: COXpaHEHHE OMOJOTUYECKOTO pa3sHooOpa3usa, Ooprda C YHHUYTOXKEHUEM JIECOB U
OITYCTBIHMBAHUEM, 3alUTa IJIAHETHI OT BCEX BUJIOB 3arpsA3HEHUH. 310pOBbE YelloBEKa U 0€30IacCHOCTh
XKU3HU. B3anMOCBs3b 3/10pOBbsl U 00paza >KU3HU. Bpeduvie npusviuxu u ux npogurakmuxa. Cpeoa
obumanus uenosexa. IlpaBuna TOBEACHMsS] 4YENOBEKA B OMACHBIX CHUTYAlUSAX MPUPOTHOTO
npoucxoxaenus. [Ipocreiinme cnocoObl 0ka3aHus EPBO TOMOIIH.

Jdemoncrpauus

SnoBUTHIE pacTeHUs U ONACHbIE )KUBOTHBIE CBOEH MECTHOCTH.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI

N3mepenue cBoero pocra U Macchl Tena.

OBnaneHue NpocTerimMu cnocodaMu okazaHus MepBoi JOBpaueOHOM MOMOIIH.

buoaorus. ’Kusoii opranusm. 6 kiacc

Pa3nea 1. CtpoeHue u CBOMCTBA )KUBBIX OPraHU3MOB

Tema 1.1. OCHOBHBIE CBOMCTBA XUBBIX OPTAHM3MOB

MHoroo6pa3He KUBBIX OPraHU3MOB. OCHOBHBIE CBOMCTBA >KHUBBIX OpTraHu3MOB: KJICTOYHOC
CTPOCHUC, CXOJIHI)II\/'I XUMHUYECKHH COCTaB, o0OMeH BCIICCTB U DHCPTHH, IIUTAHUC, NBIXaHHUE, BEIICICHUC,
POCT U pa3BUTUEC, PA3APANKUMOCTD, IBUKCHUEC, PA3MHOXKCHHC.



Tema 1.2. XUMHYECKHI1 COCTAB KJIETOK

CopepxaHne XMMHUECKHX 3JIEMEHTOB B KiIeTKe. Bona, Ipyrue HeopraHmueckue BEIIeCTBa, UX
pOJb B JKU3HEACATENBHOCTH KJIETOK. OpraHuyeckue BEIIeCTBa: OCNKH, JKUPBI, YIJICBOJIBI,
HYKJIEMHOBBIE KHCIIOTBI, UX POJIb B KIIETKE.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

Onpenenenue coctTaBa CEMsIH MILEHULBI.

Tema 1.3. CTPOEHUE PACTUTEJILHON 1 XKUBOTHOM KJIETOK.

KJIETKA - )KMUBAA CUCTEMA

Kinerka - snemenTapHas enuHuna kuBoro. beswsaepHble U saepHble KieTKU. CTpoeHHe U
GyHKUIMU s7pa, TUTOIUIA3MBI U €€ OPraHOMI0B. XPOMOCOMBI, X 3HaueHHe. Pa3nuuus B CTpoeHUH
PaCTUTEIIbHON U )KUBOTHOM KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

CrtpoeHue KIeTOK KUBbIX OPraHu3MOB (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 1.4. JEJIEHUE KJIETKI

Henenue - eadxcheliuee c80UCmMB0 KiemoK. 3HauyeHue OelleHuss ONsi pocma U pa3eumusi
MHO20KNIEMOYH020 opzanusma. /lea muna Oenenus. [leieHue — OCHO8A PA3ZMHONMCEHUS OP2AHUIMOSB.
Ocnoeuvie munwvl Oenenusi kiemox. Mumo3. Ocnoeuvie smanvt mumo3sa. CywHocms melo3a u e2o
buonozuueckoe 3HaveHue.

JdemMoHcTpauus

Muxkponpenapam «Mumo3zy. Muxponpenapamusl XpOMOCOMHO20 HAOOPA YEN08EKA, HCUBOMHBIX
U pacmeHuil.

Tema 1.5. TKAHU PACTEHUI U JKUBOTHBIX

[lonsitue «rKaHb». KieTouHble 53J€MEHTBI M MEXKJIETOYHOE BEHIECTBO. THUIBI TKaHEH
pacTeHuil, HX MHOrooopasue, 3HA4Y€HHE, OCOOEHHOCTH CTPOCHMs. THINBI TKaHEW KUBOTHBIX
OpPraHU3MOB, UX CTPOCHUE U (PYHKIIUH.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

TkaHu )KUBBIX OPTaHU3MOB.

Tema 1.6. OPTAHBI U CUCTEMbBI OPT"TAHOB

[Tonsitue «opran». OpraHbl IIBETKOBOTO pacTeHHus. BHellHee cTpoeHHE U 3HAU€HUE KOPHSL.
Kopuesrie cuctemsl. Bugonsmenenust kopueit. Ctpoenue u 3HaueHue nooera. [louka— 3avaTodHbIN
nobGer. Crebenb kak oceBoil opran modera. [lepensmxkenue Bemects no creduo. Jlucr. CtpoeHue u
¢ynkuuu. [Ipocthie 1 cnoxHbIE TUCThS. L[BETOK, ero 3HaueHne u cTpoeHue (OKOJIOIBETHHUK, THIYMHKH,
nectukn). Couerus. Ilmoasl, ux 3HadeHue M paszHooOpasue. CTpoeHHE CeMsH OJHOAOJIBHOTO U
JBYIOJIBHOTO pacTeHH. Cuctemsbl opraHoB. OCHOBHBIE CHUCTEMBI OPraHOB YXHMBOTHOI'O OpraHU3Ma:
NUIIEeBapUTENbHAsL, OTIOPHO-ABUTaTENbHAsI, HEPBHAS, SHAOKPUHHAS, Pa3MHOKEHHUSL.

JlaGopaTropHblie U MpaKkTHYecKue padoThl

PacnioznaBanue opraHoB pacTe€HUI U )KUBOTHBIX.

Tema 1.7. PACTEHH A U )KUBOTHBIE KAK HEJIOCTHBIE OPI"AHM3MBbI

B3aumocBsI3p KJIETOK, TKAHEH U OpraHoB B opraHu3Max. JKHBbIE OpraHM3MBbl M OKpY’Karolas
cpena.

Paznea 2. 7KusHenesiTeIbHOCTh OPraHM3MOB

Tema 2.1. IMTAHUE U ITMIIIEBAPEHUE

CymHocTh TOHATUA «OUTaHHe». (OCOOEHHOCTM TMHUTAaHUA PACTUTEIBHOTO OpraHHU3Ma.
[TouBennoe mnutanue. Bo3aymuoe mnurtanue (porocuHte3). OCOOEHHOCTH NUTAHHS KUBOTHBIX.
TpaBosigHbIE >KUBOTHBIC, XWIIHUKH, TPYIOENIbl; CUMOMOHTHI, mNapa3uthl. [lumieBapeHune u ero



3HaueHne. OCOOEHHOCTH CTPOCHHS NHIIEBAPUTENLHBIX CHCTEM JKUBOTHBIX. [lumieBapuTenbHbIe
(bepMEeHTHI U UX 3HAYCHUE.

JleMoHcTpanus

JleiicTBrE JKEeMyqOYHOTO COKa Ha Oenok. JlelicTBue ciroHBl Ha Kpaxman. ONBITHI,
JIOKa3bIBAIOIIME O00pa3oBaHHE KpaxMayia Ha CBETY, MOTJIOUICHHWE YTJIEKUCIIOTO ra3a JUCThSIMHU, POJb
CBETAa U BOJbI B )KU3HU PACTCHUM.

Tewma 2.2. IBIXAHUE

3HaueHue JpIXxaHus. Ponb Kuciiopoga B MpoIecce PaclICIUIEHHUs OpPraHWYeCKHX BEIIECTB U
0oCBOOOXACHHUST SHepruil. Jlpixanue pacteHuid. Ponb yCTBUII M 4YeUeBHYEK B JIBIXaHWHM PACTCHHI.
Jpixanue >kuBOTHBIX. Opranbl JbIXaHUS )KUBOTHBIX OPraHU3MOB.

JdemMoHcTpauus

OnBITHI, WITIOCTPUPYIOIINE JIBIXaHUE MTPOPACTAOIINX CEMSH; JIbIXaHUE KOPHE; 0OHapyKeHHE
YIJIEKUCIIOTO T'a3a B BBIIBIXaEMOM BO3IyXE.

Tewma 2.3. IIEPEJIBKEHUE BEIIECTB B OP’TAHU3ME

[lepenoc BemiecTB B OpraHusme, €ro 3HauyeHue. llepenBukeHue BELIECTB B PACTEHHM.
Oco0eHHOCTH CTPOEHUSI OPTaHOB PaCTEHUI, 00eCTIeunBaIOIIUX MPOLIECC IEPEHOCA BEIECTB.

OcoOeHHOCTH TepeHoca BEIIeCTB B OpraHu3Max KHUBOTHBIX. KpoBeHOCHas cuctema, ee
ctpoenue u pynknuu. 'emomumdpa. KpoBb 1 ee coctaBHbIe YacTh (TU1a3Ma, KIICTKH KPOBH).

JdemMoHcTpauus

OMBIT, WUTFOCTPUPYIOITUH MMyTH MEPEABUIKEHUS OPraHUYECKUX BEIIECTB M0 CTEOII0 paCTEHUS.
Muxkpornpenapatsl «CTpOSHHE KIETOK KPOBH JIATYIIKU» U «CTPOCHHUE KIETOK KPOBU YEIIOBEKA.

JlaGopaTopHblie H MpaKTUYecKne padoThl

[lepenBurkeHue BOJBI U MUHEPATBHBIX BEIIECTB MO CTEOIIO.

Tewma 2.4. BBIAEJIEHME. OBMEH BEILECTB 1 DHEPT'U

Ponp BeIIEneHUss B mpouecce >KU3HEAEATEIbHOCTH OpraHu3mMoB. [IpoayKTel BblneneHUs y
pacTeHUM U JKUBOTHBIX. Brinenenue y pacrenuil. Beinenenue y KUBOTHBIX. (OCHOBHBIE
BBIJICIUTEIIbHBIE CUCTEMBI Y )KUBOTHBIX. OOMEH BEIIECTB ¥ DPHEPTHUH.

Tema 2.5. OITOPHBIE CUCTEMBbI

3Ha4YeHHE OMOPHBIX CHUCTEM B KU3HU OpraHu3MoB. OMNOpHBIE CUCTEMBbI pacTeHuil. OmopHbIe
CHUCTEMBI JKUBOTHBIX.

Jdemoncrpauus

Ckenersl MiekonuTaromux. Pacnuisl kocteld. PakoBuHbI MOUTIOCKOB. KoJuiekiny HaceKoMBbIX.

JlabopaTopHble U NpaKTHYeCKHe PadoThl

Pa3HoobOpazue omopHBIX CUCTEM KUBOTHBIX.

Tewma 2.6. IBUXKEHUE

JIBrokeHre Kak BaKHEWIass OCOOCHHOCTh >KMBOTHBIX OPTaHM3MOB. 3HAUYCHHE IBUTATEIHHOU
aKTHBHOCTH. MeXaHN3MbI, 00€CTICUNBAIOIITNE IBUKEHUE )KUBBIX OPTaHU3MOB.

JlaGopaTopHble U MpaKkTHYecKue padoThl

JIBroxeHne nHQY30pUU TY(EIbKH.

[lepemenieHue 1051€BOTO YEPBSI.

Tewma 2.7. PEI'YJIALWA ITPOUECCOB XU3HEAEATEJIbBHOCTHU

Ku3HeneaTenbHOCTh OPraHu3Ma U €€ CBsI3b C OKpYy)Kawlled cpenoil. Perymsamus mporeccos
KU3HEACSITENIbHOCTH opraHu3MoB. Paznpaxkumocts. HepBHas cuctema, OCOOEHHOCTH CTPOEHHUSI.
Pediiexc, THCTHHKT.

Tema 2.8. PASMHOKEHUE



buonornueckoe 3HayeHue pa3MHOXKEHUA. Bunpl pasmHoxeHus. becnonoe pa3MHOXKEHUE
JKUBOTHBIX (JIeJIEHUE MPOCTEUIINX, TOUKOBaHUE TUApbl). becronoe pasmHoxkenue pacrenuil. [lonoBoe
pa3MHOXX€HHE OpraHu3moB. (OcCOOEHHOCTH IIOJIOBOTO  Pa3MHOXKEHHS  KUBOTHBIX. Oprasl
pasMHoxeHus. Ilonoseie knetku. OmionorBopenue. IlonoBoe pasmHoxeHue pacteHuil. OnbuieHuE.
JIBoitHoe oronoTBopeHue. OOpa3oBaHUE TIIOJOB U CEMSH.

JdemoHcTpauust

Crnioco0ObI pa3MHOXEHUS pacTeHUi. PasHOOOpas3ue u CTpOCHUE COLBETHH.

JlaGopaTropHble H MpaKkTHYecKne padoThl

BereraruBHoe pa3MHOKE€HHE KOMHATHBIX PACTEHHM.

Tema 2.9. POCT U PA3BUTUE

Pocr u pasButue pacrenmii. UanuBunyansHoe passutue. PacnpocTpaHeHue II00B U CEMsH.
CocTosiHME TIOKOS, €r0 3HAYEHUE B KU3HU PACTEHUM. YCIIOBUS MpopacTaHus ceMsH. [Iuranue u poct
npopocTKoB. OCOOCHHOCTH DPAa3BUTHSI KMBOTHBIX OpraHW3MOB. Pa3BuTue 3apojpimia (Ha HpuMmepe
nannetrHuka). [locramOpruonansHoe pa3BuTHe KUBOTHBIX. [IpsiMoe 1 Henpsimoe pa3BUTHE.

JdeMoHcTpanus

CrniocoOsI pacpocTpaHeHHs MI010B U ceMsiH. [Ipopactanue cemsiH.

JlaGopaTopHble H NpaKTUYecKne padoThl

[Ipsimoe u HenpsAMoe pa3BUTHE HACEKOMBIX (Ha KOJUIEKIIMOHHOM MaTepHaie).

Tema 2.10. OPTAHU3M KAK EJIMHOE LIEJIOE

B3anMocCBs3b KIIETOK, TKAHEN U OPraHOB B OpraHu3Me. PeryiaropHas qesTebHOCTh HEPBHOU U
rymopaiibHoi cucteM. Opranu3M (yHKIMOHHPYET Kak eauHoe menoe. Oprann3M— OHoornyeckas
cucrema.

Pazgean 3. Opranusm u cpena

Tema 3.1. CPEJJA OBUTAHUA. DAKTOPLI CPE/IbI

Bnusiaue (axkTopoB HEXMBOM NpHpOJBl (TeMIepaTypbl, BIa)KHOCTH, CBETa) Ha >KUBBIC
OopraHu3Mbl. B3auMOCBS3M )KUBBIX OPraHU3MOB.

JdemoHcTpauus

Komnnekuuu, nimocTpupyomye 5K0JI0rHuecKrie B3aMMOCBSA3H KUBBIX OPraHU3MOB.

Tema 3.2. IIPUPOAHBIE COOBIIECTBA

[Ipuponnoe coobmiectBo. DkocucrteMa. CTpyKTypa U CBSI3M B IPUPOAHOM coobiectBe. Llenn
MUATaHUA.

JeMoHcTpanus

Monenu 9KOJI0TH4YECKUX CUCTEM, KOJUIEKIIUN, WITFOCTPUPYIOINE MUILEBIE LIETIH U CETH.

buosorus. MHoroodpasue ;KMBbIX OPraHU3MoOB. 7 KJIacc

Beenenue

Mup KUBBIX OPTaHU3MOB. Y POBHU OpPraHM3allui U CBOMCTBA KHUBOT0. DKOcUCTeMbI. buocdepa
— riobaibHasg JKOJOrMYecKas CHUCTeMa; TpaHHUIbl W KOMIOHEHTh Ouocdepnl. [IpuunHbI
MHOTr000pa3usi JKUBBIX OPraHU3MOB. DBOMIONMOHHAA Teopus Y. JlapBuHA O MPHCIIOCOOIEHHOCTH K
pa3sHOOOpa3HBIM YCIOBUSM cpelbl oouTanus. EctecTBeHHas cucreMa Kiaccu(uKaluy Kak OTpakeHue
IIpoLEcca IBOJIIOIUN OPTaHU3MOB.

Pa3nea 1. IlapcTBo IIpoxkapuorsl

Tema 1.1. MHOT'OOBPA3UE, OCOBEHHOCTHU CTPOEHUA U ITPOUCXOXIAEHUE
[MTPOKAPUOTUYECKNX OPTAHU3MOB

[Ipoucxoxaenue u 3Bomonus Oakrepuil. OOmKe cBOKWCTBAa MPOKAPHOTUYECKUX OPraHU3MOB.
Mmuoroo6pazue dhopm Oaxrepuit. OcoOEHHOCTH CTpOCHHS OakTepuanbHOU KieTku. [loHATHe O Thmax



oOMeHa y mnpokapuoT. OcCOOEHHOCTH OpraHH3alud U  KU3HEAEATEIHHOCTH  MPOKAPHOT;
pacIpoCTPaHEHHOCTh M POJIb B OMOLIEHO3aX. DKOJOTMYEecKas pojib M MEAMIMHCKOE 3HaueHue (Ha
npuMepe npeacraBuTeneii moauapcrsa Hacrosimue 6akrepun).
JdemMoHcTpauus
CrpoeHue KIETOK pa3auyHbIX IPOKAPHUOT.
JlaGopaTopHble H MpaKkTHYecKne padoThl
3apucoBKa CXEMbI CTPOCHHUS TPOKAPUOTUYECKOM KIIETKH.
Paszgea 2. lapcTBo I'pudnbl
Tema 2.1. OBLIIAA XAPAKTEPUCTUKA I'PUBOB
[Ipoucxoxaenue u 3BoItOIUSA rpuboB. Ocobennocmu cmpoenus Kiemox epu6os. OcnogHvle
yepmoel  OpeAHU3AYUU MHOSOKIEMOUYHbIX 2pubos. Omoenvi. Xumpuouomukoma, 3ucomuxoma,
Ackomukoma, bBazuouomuxoma, Qomuxoma, epynna Hecosepwennvie epudvil. OcobeHHOCTH
KUBHEJEATEILHOCTH W pacmnpocTtpaHeHue. Ponb rpuboB B OHOIEHO3aX ©  XO3SHCTBEHHOU
JESTEIbHOCTH YEJIOBEKA.
JdeMoHcTpanus
CxeMbl CTpOEHHS MPEACTABUTENCH Pa3IMUHBIX CHCTEMAaTHYECKHX TPYII T'PpUOOB, pa3inyHbIe
npencTaBuTeNy napcra ['pubsl, cTpoeHue MI010BOro Tela HUIANOYHOTO Tpuda.
JlaGopaTopHble M IpaKTHYeCKHEe PAdOThI
CrpoeHue miecHeBoro rpuba mykopa*.
Pacnio3naBanue cheTOOHBIX M SJOBUTHIX TPHOOB*.
1 3HaHKEe yYalUMHCS CUCTEMAaTHYECKUX TAKCOHOB HE SIBJISIETCS 00s13aTEIbHBIM.
Tema 2.2. JINIITAHUKU
[TonsTre o cumOmno3e. OOImIas XapaKTepUCTUKA JUIIAWHUKOB. THIBI CIOEBUI JTUIIAWHUKOB;
0COOCHHOCTH JKU3HENIEATEIbHOCTH, PACIIPOCTPAHEHHOCTh U KOJIOTUYECKas pOJIb JTUIIAHHUKOB.
Jdemoncrpauus
CxeMbl CTpOeHUs TUIIAITHUKOB, Pa3Iu4HbIe TPEACTABUTENN JTUIIATHUKOB.
Paznen 3. llapcTBo PacTenus
Tema 3.1. OBIIASI XAPAKTEPUCTUKA PACTEHMIA
PactuTenbHbI Opranu3M Kak 1enocTHas cuctema. KiieTku, TKaHu, OpraHbl U CUCTEMbI OPraHOB
pacTeHUN. Perymanuss  KH3HEACATENBHOCTH  PACTEHMIA; (UTOrOPMOHBI. OcobenHoctu
JKU3HeAesaTeNnbHOCTH pacTeHuid. dotocunTtes. [lurmentel. CucreMaTuka pacTeHU; HU3IINE U BBICILINE
pacTeHus.
Jdemoncrpauus
Pucynkn yueOHMKA, TMOKa3bIBAIOLIME OCOOCHHOCTH CTPOCHHUS U IKHU3HEIESTeIbHOCTH
pa3IUYHBIX MpeAcTaBUTENeH mapcTBa pacTeHuid. CXeMbl, OTpa)karole OCHOBHBIE HaIlpaBJICHUS
HBOJIIOLIMU PACTUTENBHBIX OPraHU3MOB.
Tewma 3.2. HU3IUE PACTEHUA
Bogopocnn kak apeBHeimias rpynma pacteHuil. OOmasi XapakTepUCTHKAa BOJOPOCIEH.
Ocobennoctu crpoenus tena. OTHOKIETOYHbIE 1 MHOTOKJIETOYHBIE BOAOPOCIU. MHOroo6pasue
BOAOpPOCHEH: OTAeNnbl 3eleHble BOAOpOociH, bypsle Bomopocan u KpacHble BOJOPOCIH.
Pacnpoctpanenue B BOJHBIX M Ha3eMHBIX OHOIIEHO3aX, OJKOJOTMYecKass pojb BOJOPOCIEH.
[TpakTHyeckoe 3HaYEHHE.
JdemMoHcTpauus
CxeMbl cTpOeHUs BOJIOPOCIIEN PA3IUYHBIX OTEIIOB.
JlabGopaTropHblie U NpaKkTHYecKue padoThl
N3yuenune BHENIHETO CTPOSHUS BOAOPOCIICH™.



Tema 3.3. BBICILIME CIIOPOBBIE PACTEHUA

[IpoucxoxaeHne U o0IIas XapaKTePUCTHKA BBICIINX pacTeHui. OCOOCHHOCTH OpraHU3alliu U
UH/IMBUYAIbHOTO Pa3BUTHs BBICIIMX pacTeHuil. CropoBbie pactenus. OOmias xapakTepUCTHKA,
npoucxoxzaeHue. Otraen  MoxoBuiHble; OCOOEHHOCTH  OpraHu3allid, JKM3HEHHOrO  ILMKIIA.
Pacnpoctpanenne u ponp B Ouonenoszax. Otaen IlinayHoBUAHBIE, OCOOCHHOCTH OpraHU3allUH,
JKU3HEHHOro Lukia. Pacnpoctpanenue u posb B 6uoneHo3ax. Otnen XBOLIEBUAHBIE; OCOOEHHOCTU
OpraHu3aly, “KU3HEHHOro uukia. Pacnpoctpanenne u  ponb B Ouonenosax. Oraen
[TanopornukoBuanele. [IpoucxoxaeHne U 0COOEHHOCTH OpPraHMU3AlMU MAanoOPOTHUKOB. JKU3HEHHBIN
[UKJI TAallOPOTHUKOB. PacipocTpanenue u poib B OUOIEHO3aX.

JleMoHcTpanus

CxeMbl CTPOEHHUS U KU3HEHHBIX LIMKJIOB MXOB, XBOILIEH U IJIAYHOB, Pa3JIMYHbIC MPEICTABUTEIN
MXOB, IUIAYHOB M XBOILEH, CXEMbl CTPOEHHUS MAlOPOTHUKA; JPEBHUE IAIIOPOTHUKOBHUIHBIE, CXEMa
[MKJIa PA3BUTHS NAIOPOTHUKA, Pa3IUYHbIC TPEACTABUTENH MANIOPOTHUKOBUIHBIX.

JlaGopaTopHble H NpaKTHYecKne padoThl

W3ydeHne BHEUTHETO CTPOCHUS MXa ™.

W3ydeHne BHEUTHETO CTPOCHUS MATOPOTHHUKA™.

Tewma 3.4. BBICILIME CEMEHHBIE PACTEHU .

OTJEJI TOJIOCEMEHHBIE PACTEHU A

[IpoucxoxaeHrne M OCOOCHHOCTHM OpraHM3allii TOJIOCEMEHHBIX pPAaCcTEHUll; CTpOEHuEe Tea,
KU3HEHHbIE (POPMBI TOJIOCEMEHHBIX. MHOT000pa3ne, paclpoCTPaHEHHOCTh TOJIOCEMEHHBIX, UX POJIb B
OMoLIeHO3aX U IPAKTHUUECKOE 3HAUECHHUE.

JdeMoHcTpanus

CxeMbl CTPOCHHS TOJIOCEMEHHBIX, IHMKJI Pa3BUTHUSI COCHBI, Ppa3IUYHbIC MPEICTaBUTEIN
rOJIOCEMEHHBIX.

JlabopaTopHble U IpaKTHYeCKHEe PadoThI

N3ydenue cTpoeHUss 1 MHOrooOpa3us roJ0OCEMEHHBIX PacTEHUI*.

Tewma 3.5. BBICIHME CEMEHHBIE PACTEHH .

OTJEJI TIOKPBITOCEMEHHBIE (UBETKOBBIE) PACTEHUA

[IponcxoxaeHre 1 0COOEHHOCTH OpraHU3alluu MOKPHITOCEMEHHBIX PACTEHMI; CTpOEHUE Tea,
JKU3HEHHblEe (OpMBbI TOKpeIToceMeHHbIX. Kiaccsl OnnomonbHble ¥ JIBynonbHble. OCHOBHBIE
ceMeicTBa MOKPHITOCEMEHHBIX pacTeHUil (2 cemeiicTBa OAHOMONBHBIX M 3 ceMelCTBa ABYIOJIBHBIX
pacteHuii). MHorooOpas3ue, pacnpoCTPaHEHHOCTh IIBETKOBBIX, UX POJb B OHOILIEHO3aX, B JKU3HU
YeJIOBEKa U €r0 X035 MCTBEHHOMU JEeSTENbHOCTH.

Jdemoncrpauus

Cxema CTpOEHMsI LIBETKOBOI'O pACTEHMs; CTPOEHHS LIBETKAa, LMKJI pPa3BUTUS IBETKOBBIX
pacTeHu (ABOMHOE OIUIOJOTBOPEHUE), TPEACTABUTENIN PA3IUYHBIX CEMEHCTB IMOKPBHITOCEMEHHBIX
pacTeHuil.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

N3ydenne cTpoeHus: MOKPHITOCEMEHHBIX PACTEHUIT™.

Pacnio3HaBanue Haunboliee paclpoOCTPAaHEHHBIX PAaCTEHUI CBOEW MECTHOCTH, OIpeNeNeHUE UX
CHCTEMaTHUYECKOTO MOJIOKEHU ™.

Paznea 4. IlapcTBo

Tema 4.1. OBIIIAA XAPAKTEPUCTHUKA )XMBOTHbBIX

JKuBOTHBIN OpraHu3M Kak IeJIocTHas cucteMa. KieTku, TkaHu, OpraHbl U CHUCTEMbl OPraHOB
JKUBOTHBIX. Peryismmsi KU3HEACITSIbHOCTH >KMBOTHBIX; HEPBHAsS M DOHIAOKPUHHAS PETYIISIIHH.
Oco0eHHOCTH KU3HENEATEIbHOCTH JKUBOTHBIX, OTJIMYAIONIME UX OT MPEACTaBUTENEH PYyrux LapcTB
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KUBOW mpuponabl. CHCTeMaTHKa >XMBOTHBIX; TaKCOHOMHUYECKHE KaTETOPUHU; OIHOKIECTOYHBIC U
MHOTOKJIETOUYHbIE (OECIIO3BOHOYHBIE U XOPJIOBBIE) >KUBOTHbIC. B3aMMOOTHOIIEHUS XHBOTHBIX B
OuoreHo3ax; TpPOPUIECKUEe YPOBHH U LS MTUTAHUSI.

JdemMoHcTpauus

Pacnpenenenue >KMBOTHBIX U PACTEHUH 110 MJIaHeTe: Onoreorpaduieckne 00JacTH.

JlaGopaTopHble H MpaKkTHYecKne padoThl

AHanmu3 CTPYKTYpbl paslM4yHbIX OMOMOB CYyHIM W MHMPOBOIO OKeaHa Ha CXeMax M
WUTIOCTPALMSIX.

Tema 4.2. IIOAHAPCTBO OHOKJIETOYHBIE

OOmas xapakTepucTUKa MpocTermuX. KieTka OJHOKIETOYHBIX JKUBOTHBIX KAaK IIETOCTHBIN
OpraHu3M; 0COOEHHOCTH OPTraHU3aIMH KJIETOK MPOCTEHUIINX, CIIeHMaIbHBIe OpraHou isl. PaznooOpasue
MPOCTEUIIUX U UX POJb B OMOIIEHO3aX, KU3HU YEJIOBEKA U €r0 XO3IMCTBEHHOM JesATENbHOCTH. THm
CapKOXXTI'yTUKOHOCILIBI; MHOTooOpa3zue (OpM CapKOJOBBIX U JKIYTUKOBBIX. Tun CHOpOBUKH;
CIIOPOBUKU — IApa3HUThl YeJIOBEKA U >KUBOTHBIX. OCOOEHHOCTH OpraHu3aunuu npeacraButeneil. Tun
Hudyzopun. Muoroobpasue undpy30puii 1 Ux posib B OMOLIEHO3aX.

JdeMoHcTpanus

CxeMbl CTpoeHHs ameObl, 3BIJICHBI 3€J€HOH U HHQY30pHUM TY(QENIbKH, NpeiCTaBUTEIH
Pa3IUYHBIX FPYIHI OJHOKJIETOYHBIX.

JlaGopaTopHble U IpaKTHYeCKHEe PAdOThI

Crtpoenne ameObl, IBIIICHBI 3eJICHON 1 HHPY30pUU TY(DEITbKH.

Tema 4.3. IIOAITAPCTBO MHOI'OKJIETOYHBIE

OOwiast XxapakTepUCTHKa MHOTOKJIETOYHBIX JKMBOTHBIX; THUIIBI CUMMeTpuu. KieTku u TkaHu
KUBOTHBIX. IIpocreiinine MHOIOKJIETOYHble— TIYOKM; MX PpaclpOCTpaHEHHE U 3KOJOIMUEcKOoe
3HA4YCHHUE.

Jdemoncrpauus

Tumnsl cuMMETpUH Y MHOTOKJIETOYHBIX KUBOTHBIX, MHOI00Opa3ue ryoox.

Tema 4.4. TUIT KNINEYHOITIOJIOCTHBIE

OcoOeHHOCTH OpraHU3alluy KUILIEYHOIOJOCTHRIX. becrnonoe u 1ojioBo€ pa3MHOXKEHHUE.
MHoroo0pa3ue 1 pacpoCTpaHEHHE KUIIEYHOMOJIOCTHBIX; THAPOUAHbIE, CLIU(DOUTHBIE U KOPaJIOBbIE
nosunel. Posib B MpUpOAHBIX cOOOIIECTBAX.

Jdemoncrpauus

Cxema CTpoeHMs THIAPBI, MEAy3bl U KOJOHUM KOPAJUIOBBIX ITOJIMIIOB. BHOIIEHO3 KOPaIoBOTrO
puda. BHemHee 1 BHyTpeHHEe CTpOEHHE KUILIEUHOIMOJIOCTHBIX.

JlabopaTopHble U IPaKTHYeCKHe PadoThI

N3ydenue miakaToB U TaOJIUL, OTPAKAOIIUX X0l pereHepaluu y THJIPbI.

Tema 4.5. TUII IINTOCKUE YEPBU

OcoOeHHOCTH OpraHu3aluy IIOCKUX 4YepBeid. CBOOOIHOXXMBYIIME PECHUYHBIE YEPBH.
MHoroo6pa3ue pecHUYHBIX 4YepBe M UX pojb B OuoneHo3ax. [IpucnocobnaeHus K mapasuTUMy y
IUIOCKUX 4epBel; kinaccsl Cocanbiiuky U JlenTounsie yepBu. [ToHsATHE O )KM3HEHHOM LIUKJIIE; IIUKIIBI
Pa3BUTHS NIEYCHOUYHOTO COCaJbIIMKa U Oblubero IenHs. MHoroo6pasue IocKuX 4epBei-mapa3suTos;
Mephl TPOPUIAKTUKY Tapa3uTapHbIX 3a00J€BaHUH.

JdemoncTpauus

CxeMmbl CTpOeHUus IUIOCKUX 4YepBel, BeAyIIUX CBOOOJHBIN M Mapa3uTUYECKUil 00pa3 >KU3HH.
Paznuunble mpencraBUTeNM pEeCHUYHBIX 4YepBed. CXeMbl KU3HEHHBIX IUKIOB MEYEHOYHOIO
COCAJIBIIINKA M OBIYLETO LIEITHS.

JlabGopaTopHble U NpaKkTH4ecKue padoThl
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JKu3HeHHbIe IMKIIbI TIEYEHOYHOTO COCANIBIINKA U ObIUbEro HEemHs.

Tema 4.6. TUII KPYI'JIbBIE YHEPBU

OcoOeHHOCTH OpraHu3alli KPYIJBIX YepBel (Ha MpHUMepe 4YeTOBEYECKOW acKapuibl).
CBOOOIHOKMBYIIME U TMAPA3UTUUYECKUE KpYIJible 4yepBU. LMK pa3sBUTHS 4EIOBEUECKOM acKapHbl;
MepbI POPUITAKTUKH aCKapuI03a.

JdemoHcTpauus

Cxema CTpOeHHUS U IIUKJI PA3BUTHS YEJIIOBEUECKOU acKapH/bl.

Paznuynblie cBOOOAHOKUBYIIHME U NTapasUTHUYECKHUE (POPMBI KPYTIIBIX YEPBEH.

JlaGopaTropHble H MIpaKkTUYecKne padoThl

JKU3HEHHBIN HUKII YETOBEYECKON aCKapH/Ibl.

Tema 4.7. TUII KOJIBYATBIE YEPBU

OcCoOEHHOCTH OpraHu3alMi KOJIBYATHIX YepBeH (HAa HpHUMEpe MHOTOIIETHMHKOBOTO YEpPBS
HEpEenIpl); BTOpUYHAs MOJIOCTh Teja. MHOrooOpasue KojbyaThlX YEPBE; MHOTOILIETUHKOBbBIE

Y MaJIOIIETUHKOBBIE KOJILYATHIE YEPBH, MUABKU. 3HAUCHHUE KOJIbUATHIX YepBEil B OMOIIEHO3aX.

JdeMoHcTpanus

Cxema CTpOeHHS] MHOTOIIETUHKOBOTO M MAJIOMIETMHKOBOT'O KOJbYATHIX uepBeil. Paznuunbie
npencraButenu tuna Kompuareie yepBH.

JlaGopaTopHble M IpaKTHYeCKHEe PAdOThI

BHemHee cTpoeHue 10k /1€BOr0 YepBS.

Tema 4.8. TUII MOJUJIFOCKI

OCOOCHHOCTH ~OpraHu3alliil  MOJUIFOCKOB; CMEIIaHHAs TOJOCTh Teia. MHorooOpasue
MOJUTIOCKOB; Kilacchl bproxonorue, JIBycTBopuaThle u [ 0JIOBOHOTME MOJUIFOCKH. 3HA4Y€HUE
MOJUTIOCKOB B OHOIIeHO03aX. POJIb B ’KH3HU YeJIOBEKa U €ro XO3sIIICTBEHHOH J1eATeIbHOCTH.

JdeMoHcTpanus

Cxema cTpoeHHs OpIOXOHOTHX, ABYCTBOPUYATBIX M TOJOBOHOTMX MOJUTIOCKOB. Pasnnunble
IIPEJICTaBUTENIN TUIIA MOJUTFOCKOB.

JlaGopaTopHble M IpaKTHYeCKHEe PAdOTHI

BremHee cTpoeHre MOJITIOCKOB.

Tema 4.9. TUII YWIEHUCTOHOI'ME

[Ipoucxoxaenne U OCOOEHHOCTH  OpraHM3allMd  YIEHUCTOHOrux.  MHoroo0Opasue
YJICHUCTOHOTHX; Kiacchl PakooOpasuble, IlaykooOpasusle, Hacekomble m Muoronoxku. Kiacc
PakooOpaznbie. Ob11as XapakTepuCcTHKa Kiacca pakooOpa3HbIX Ha MPUMEpe pedyHoro paka. Briciine u
HU3IIMe paku. MHorooOpasue M 3HaueHHe pakooOpaszHbIX B OuoneHos3ax. Kmacc IlaykooOpa3sHble.
OOmrast xapakTepucTuKa naykooOpasHbix. [layku, ckopnuonsl, kiemu. MHorooOpasue U 3HaueHHe
naykooOpa3HbIx B Ouonenozax. Kiacc Hacexkombie. MHOroo0pasue

HaceKoMbIX. OOmas xapakTepUCTHKa Kjlacca HACEKOMBIX; OTPSAbl HACEKOMBIX C IOJHBIM H
HEMOJIHBIM IMpeBpalieHneM. MHOrooOpasue 1 3HaueHue HACEKOMBIX B OMO1IeH03aX. MHOTOHOXKKH.

JdemMoHcTpauus

Cxema cTpoeHuss peyHOro paka. Pa3inuHble MNpeACTaBUTENM HU3IIMX H  BBICIIUX
pakooOpa3Hbix. Cxema CTpoeHHs TayKa-KpecTOBHKAa. Pa3nuuyHble TNpeAcTaBUTENd  Kiacca
[TaykooOpazHbie. CxeMbl CTpOEHHSI HACEKOMBIX PAa3TUYHBIX OTPSIOB.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

N3ydeHne BHEUTHETO CTPOCHUS U MHOTOOOpa3usl YWICHHUCTOHOTUX *.

Tema 4.10. TUIT UTJIOKOXUE

Obwasa xapaxkmepucmuxa muna. Mnoeoobpaszue uenoxkoxcux, kiaccol Mopckue 36e30bi,
Mopckue edxcu, I'onomypuu. Mno2oobpasue u sKonocuueckoe 3nadenue.

12



JdemoHcTpauust

Cxembl cmpoeHusi MOpPCKOU 38e30bl, MOpckoz2o edxca u eonomypuu. Cxema HPUOOHHO2O
Ouoyenosa.

Tema 4.11. TUIT XOPAOBBIE. ITOATUII BECYEPEITHBIE

[TpoucxosxaeHne XopA0BbIX; MOITHITE O€CUEPENHBIX U MO3BOHOYHBIX. O0IIas XapakTepuCTHKa
tuna. [logrun becuepernnble: TaHIETHUK; 0COOEHHOCTH €ro OPraHu3alyy U pacpOCTpaHEHUSI.

JdemoHcTpauust

Cxema cTtpoeHus jaHieTHuka. Cxema meramopdo3sa y acuuIui.

Tema 4.12. IOATUIT ITIO3BOHOYHBIE (UEPEITHBIE).

HAJIKJIACC PbIbbI

OOmrast XxapakTepucTUKa MO3BOHOYHBIX. [Iponcxoxnenue peid. OOmas XxapakTepucTuKa poio.
Knaccet XpsimmeBbie (akynasl W ckathl) W KocTHble pblOBI. MHOrooOpa3ue KOCTHBIX pPBIO:
XPALICKOCTHBIE, KHUCTENEphle, IBOAKOIBIIIANIME U Jydernepble. MHorooOpaswe BHIOB M YepTHI
MPUCTIOCOOJICHHOCTH K Cpefie 00UTaHusA. DKOJOTHUECKOE U X03HCTBEHHOE 3HAUEHUE PHIO.

JdeMoHcTpanus

Mmuoroo6pasue pei0. Cxema CTpOeHUs! KUCTENEPhIX U JIyderephiX phIO.

JlaGopaTopHble H NpaKTUYecKne padoThl

OCOOEHHOCTH BHEIITHETO CTPOCHHS PHIO B CBS3U C 00pa30M KHU3HH ™.

Tema 4.13. KITACC 3EMHOBO/IHBIE

[lepBbie 3emHOBOAHBIC. OOImIas XapaKTEPUCTHKA 3E€MHOBOJHBIX KaK MEpPBBIX HAa3eMHBIX
NIO3BOHOYHBIX. becxBocThle, XBocTaTteie u Oe3HOrne amdubum,; MHOrooOpasme, cpena OOUTaHUS U
JKoJoruueckue oco0eHHOCcTU. CTpyKTYypHO-(QYHKUIMOHAIbHAS OpraHu3alds 3€MHOBOAHBIX Ha
pUMepe JIATYIIKA. DKOJOru4ecKasi pojib U MHOr000pa3nue 3eMHOBO/IHBIX.

JdeMoHCcTpanus

Mnoroo0Opasue ampuouit. Cxembl CTPOCHHUS KUCTETIEPHIX PHIO U 36 MHOBO/IHBIX.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

Oco0eHHOCTH BHEITHETO CTPOEHUS JISATYILKH, CBI3aHHBIE C €€ 00pa30M JKU3HU ™.

Tema 4.14. KITACC ITPECMBIKAIOIINECA

[Ipoucxoxaenne  pentwimid.  OOmas ~ XapakTepuCTHKa  IPECMBIKAIOIIUXCS — Kak
NEPBUYHOHA3EMHBIX >KMBOTHBIX. CTPYKTYpHO-(QYHKIIMOHANbHASI OpraHU3alusl MPECMbIKAIOIIUXCS Ha
npuMepe smepunbl. Yemryiuarele (3MEH, SLIEPUIBI M XaMENEOHbI), KPOKOAWIBI M Yepenaxu.
Pacnipoctpanenue u MHorooo6pasue (opM penTUiMiA; MOJO0XKEHHE B HKOJOTMUECKUX CHCTEMax.
BeiMmepiue rpynmsl NpecMbIKAIOMIUXCS.

Jdemoncrpauus

MHoroo6pasue npecmbikaromuxcsi. CXxeMbl CTPOCHUS 36 MHOBOAHBIX U PETITUIIHH.

JlaGopaTropHblie U MpaKkTHYecKue padoThl

CpaBHUTENBHBIN aHAJIN3 CTPOSHUSI CKEJIETOB Yepeaxu, sIEepHIIbl U 3MEH.

Tema 4.15. KITACC ITTULIBI

IIponcxoxaeHue NTHUL; NMEPBONTHLIBI M HX TNpPEAKH; HacTrosdwmme nruubl. Kunerpynele, miu
Jetaronye; OecKWiIeBble, WM Oeraromiye; MUHTBUHBL, WIM IUIaBarouie nTuipl. OcoOeHHOCTH
OpraHu3aliy 1 3Koorndeckas 1udepeHnpoBKa JeTAMUX NTULl (ITULBI Jieca, CTeNell U MyCThIHb,
OTKPBITHIX BO3AYIIHBIX IPOCTPAHCTB, O0JIOT, BOAOEMOB U nolepexwuii). OXxpaHa U MpHUBJICUEHUE TTHULL;
JOMalTHUe NTULbl. Poib NTUIl B IpUpO/IE, )KU3HH YEJIOBEKA U €r0 X03IUCTBEHHOU e TEIIbHOCTH.

JdemoHcTpaums

MHuoroo6pasue nrui. Cxembl CTPOSHUS PENTHIINHN U NITHULL.

JlabGopaTopHble U NpaKkTH4ecKue padoThl

13



Oc00EHHOCTH BHEIIIHETO CTPOSHUS MITHUII, CBA3aHHBIC C UX 00pa30M KU3HU™*.

Tema 4.16. KITACC MJIEKOITMUTAIOUINE

[Ipoucxoxnenne miexkonutaromux. IlepBozBepu (yrkoHoc u exuzaHa). Hwusmwue 3Bepu
(cymuatsie). Hacrosimue 3Bepu (mianentapusie). CTpyKTypHO-()YHKIIHOHAIBHBIE OCOOCHHOCTH

OpraHu3aly MJICKONUTAIOMINX Ha IpuMepe co0aKu. DKOIOrnyeckast pojib MICKOMUTAIONIUX B
MPOLIECCe Pa3BUTHUS KUBOW MPUPOABI B KaWHO30MCKOM 3pe. OCHOBHBIE OTPAIbI IUIAEHTAPHBIX
miekonuraomux:  Hacekomosimuele, Pykokpbeuible, ['pbei3yHbr, 3aiilieoOpa3Hbie,  XWIIHBIC,
Jlactonorue, KutooGpasubie, HemapHnokonwiTHbie, IlapHokombiTHbIe, [IpumaTbel u ap. 3HadeHHE
MJICKOTIUTAIONIUX B MPUPOAE M XO3SICTBEHHON NEATENbHOCTH 4denoBeka. OXpaHa LIEHHBIX 3BEpEH.
Jomaniaue miekonuraroumme (KpyrnHblii U MEIKUHA pOrarblii CKOT U JIpYrHe CEeIbCKOXO035AHCTBEHHBIE
JKUBOTHBIE).

JdemMoHcTpauus

CxeMbl, OTpa)xaroIue KOJOTHUECKy0 auddepeHnnpoBKy MiuekonuTammux. MHoroodpasue
MiIeKonuTaomuxX. CXeMbl CTPOSHUS PENTUIINN U MIIEKOTTUTAOIIUX.

JlaGopaTopHble U NpaKTU4YecKne padoThl

N3ydenue cTpoeHUsT MIIEKOITUTAIOLTIX *.

Pacrio3naBanue ®HBOTHBIX CBOEH MECTHOCTH, ONPEAETICHIE UX CUCTEMAaTHUYECKOTO MOJIOKEHHUS
Y 3HAYCHUS B )KU3HU YEJIOBEKa™.

Paszgea S. Bupycoi

Tema 5.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA

N ITPOUCXOXJIEHNA BUPYCOB

Obmas xapaktepuctuka BUpycoB. Mctopusi ux oTkpbiTus. CTpoeHue BUpyca Ha MpUMEpe
BUpyca TabauHOll Mo3aumku. B3zaumopelicTBue BUpyca U KIETKU. Bupycsl — BO30yAMTEIN OMACHBIX
3a0oneBanuii uenoseka. [Ipoduiakruka 3aboneBanus rpunmnoM. [IporcxoxaeHne BUPYCOB.

JAeMoHcTpanus

Mopenu pa3nuyHbIX BHUPYCHBIX 4YacTHll. CXeMbl B3aUMOJECHCTBUS BHUpPYCAa U KIETKH NpH
TOPU30HTAILHOM M BEPTHKAIbHOM THNAaxX nepenaun nHpekuuu. Cxembl, OTpakaroliue Iporecc

Pa3BUTHUSI BUPYCHBIX 3a00JICBaHUIA.

3akiro4eHue

Oco0eHHOCTH OpraHu3allMi W MHOrooOpa3ue >KMBBIX oOpraHu3MoB. OCHOBHBIE 00JaCTH
OpUMEHeHHUs OWOJIOTMUECKUX 3HAaHUH B TIPAaKTHUKE CEJIbCKOTO XO3dHCTBa, B psne oTpaciei
IIPOMBIIIJIEHHOCTH, ITPH OXPaHE OKPYKAIOLIEH CPebl U 3J0POBbS YEIOBEKA.

Buoaorusa. Yeaosek. 8 kiaace

Paszpnen 1. MecTo 4esn0Beka B cucTeMe OPraHu4ecKoro Mupa

YenoBek Kak 4acTh )KUBOW NMPUPOJIBI. MeCTO YenoBeKka B CHCTEME OPraHUYeCcKoro Mupa. YepTol
CXOJICTBa 4eJOBEKa M KUBOTHBIX. CXOJCTBO U pa3iMuus YellOBEKa U YeIOBEKOOOPa3HbIX 00€3bsH.
YennoBek pa3yMHBI.

JdemoncTpauus

Ckenerbl 4eloBeKa M IMO3BOHOYHBIX. TaONMIBl, CXEMbI, PUCYHKH, PAaCKPBIBAIOIINE YEpPTHI
CXOJ/ICTBA YEJIOBEKA U )KUBOTHBIX.

Paszgea 2. [IpoucxoxaeHue yejioBeKka

buonoruueckue u comuanbHble (QAKTOPhl AHTPOIOCOLMOTEHe3a. OJTallbl AHTPOINOIeHe3a U
(dakTOpbl CTaHOBJICHUS YesloBeKa. Packl yenoBeka, X MPOUCXOKACHUE U €IUHCTBO.

JdemoHcTpaums
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Mopens «lIpoucxoxaenrue demoBeka». Mojen OCTaTKOB MaTEPHAIBHOW TEPBOOBITHOM
KyJIBTYpHI UeloBeKka. M300paxeHnne npeacTaBuTeNeil pa3inyHbIX pac 4eIoBeKa.

Pa3nen 3. KpaTkas ncropusi pa3BuTHs 3HAHMI

0 CTPOCHNHU M QYHKIUSIX OPraHU3MAa YeJI0BeKa

Hayku o denoBeke: aHaromus, (U3HOJIOTHsA, TUTHEHA. Benukue aHatoMbl U (U3UOJIOTH:
I'mnnokpar, Knasnuii ['anen, Aunpeac Bezanmii.

JdemoHcTpauust

[TopTpeTs! BEIMKUX YYEHBIX — aHATOMOB U (PU3UOJIOTOB.

Paznea 4. O0mmii 0030p cTpoeHus U GyHKIUIA OPraHU3Ma YeJioBeKa

Knerounoe crtpoenue opranuzma. TkaHM: SHUTENHAIbHBIE, COEAMHUTEIbHBIEC, MBIIIEUHBIE,
HepBHas. Oprasbl 4el0BeUeCKOro opranusma. CUcCTeMbl OpraHoB. B3anMOCBsI3b OpraHoB M CHCTEM
OpraHoOB KaK OCHOBAa F'OMEOCTAa3a.

JdemMoHcTpauus

CxeMblI CTpOEHUs CUCTEM OPraHOB YEJIOBEKA.

JlaGopaTopHble U NpaKTU4YecKne padoThl

N3y4eHne MUKPOCKOIIMYECKOTO CTPOECHHUS TKAHEH.

Pacrnio3HaBanue Ha Ta0nMIIaX OPraHOB U CUCTEM OPraHOB.

Paznen S. Koopaunauus u peryjisuus

I'ymopanbHas perymsnus. JKene3pl BHyTpeHHEM cekpeuuu. ['OpMOHBI U UX poJib B OOMEHHBIX
npoueccax. HepBHo-rymopainbsHas perynsanus.

JdemMoHcTpanus

CxeMbl CTpOEHHUS SHAOKPHHHBIX Kene3. TaOnuupbl, WUIIOCTPUPYIOLIME CTPOEHUE,
OMOJIOTMYECKYI0 aKTUBHOCTb M TOUYKHM HNPUIOKEHUs: ropMoHOB. DoTorpaduu 60JIBHBIX ¢ pa3IMYHBIMU
HapyleHUsIMU (QyHKIMH SHIOKPUHHBIX kene3. HepBHas perymsiuusa. 3HadeHHE HEPBHOM CHCTEMBI.
IlenTpanbHas u nepudeprudeckas HEpBHbIE CUCTEMBbl. BeretaTuBHas M coMaTuyeckas 4acTH HEPBHOM
cucteMbl. Peduiekc; mpoBeneHue HepBHOro umiyiabca. CTpoeHHe W (YHKLUMH CIHHHOIO MO3ra,
OTJIEJIOB TOJOBHOIrO Mo3ra. bombiine mosymapusi rosoBHoro mosra. Kopa Gonpmmx mosymiapuid.
3HaueHue KOpbl OOJBIIMX MOJYIIAPUH M €€ CBS3U C JAPYrUMH oTAenamMu mosra. OpraHbl 4yBCTB
(aHanmu3aTopsl), X cTpoeHne U pyHkuuu. Ctpoenue, GyHKIMN U TUTHEHA OpraHoB 3peHus. CTpoeHue
u ¢GyHKIUU opraHoB ciyxa. Ilpenynpexnenune HapymeHuid ciayxa. OpraHbl Ocsi3aHHs, BKyca,
000oHsHUs. ['UTueHa opraHoB 4yBCTB.

Jdemoncrpauus

Mogenu TrojIOBHOIO MoO3ra, OpraHoB 4yBCTB. CxeMmbl pe(dIeKTOpPHBIX Ayr Oe3yCIOBHBIX
pedieKcos.

JlaGopaTopHble M IpaKTHYeCKHE PAdOTHI

N3yuenne roJoBHOTO MO3Ta YesioBeKa (110 MyJIshKaM).

N3ydenue usmMeHeHuns pazmepa 3padka.

Pazgea 6. Onopa u nBukKeHue

Ckener 4enoBeKa, ero OTHENbl: OCEBOM CKeNleT, CKeJeT MOosACOB KoHeuyHocTed. OcoOeHHOCTH
CKEJIETA YEJIOBEKA, CBA3AHHBIE C TPYJAOBOM AEATEIBLHOCTBIO U MPIMOXOXKIAeHHEM. COCTaB U CTpPOECHHE
KocTel: TpyOuaTele U ryduarsie KocTH. PocT koctell. Bo3pacTHble H3MEHEHUS B CTPOSHHM KOCTEH.
Tunbl coenuHeHus KocTeld. 3aboyieBaHUS ONOPHO-JABUraTeIbHOM CHUCTEMBI M UX MNPOQHIAKTHKA.
Mpimeunas cucrema. CtpoeHue u pa3Butue MbIl. OCHOBHbIE TPYMIbI MbIII, UX pyHkuuu. Pabora
MBIIIII; CTaTHYECKas U JUHAMHUUYEcKas Harpy3ku. Posib HEpBHOI CHCTEMBI B PETyJISLIMYA PaOOThI MBIIIILL.
YTomiieHue MBIIIL, POjb AKTUBHOTO OT/bIXa B BOCCTAHOBJICHWH AKTHUBHOCTH MBIIIEYHONW TKaHH.
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3naueHue (GU3NYECKON KyJIbTYphl U pEXKHUMa Tpyda s HPaBHIBHOTO (OPMUPOBAHHS OIOPHO-
JIBUTATEIHHON CHCTEMBI.
JdemMoHcTpauus
Ckener 4enoBeka, OTAENbHbIX KocTeil. Pacniuibl kocteil. [Ipuemsbl okazaHus nepBoi Momoiu
IIPU MTOBPEKICHUAX (TpaBMax) ONOPHO-ABUTATEIbHOU CUCTEMBI.
JlaGopaTopHble U MpaKkTH4YecKne padoThl
N3ydeHue BHEMIHETO CTPOEHUS KOCTEH.
N3mepenne Maccol U pocTa CBOEr0 OPraHu3Ma.
BerisiBIIeHME BIMSIHUS CTATUYECKON M IMHAMUYECKON HArpy3KHU Ha YTOMJIEHUE MBIIIII.
Pa3pnen 7. BHyTpeHHss cpeaa opraHusMa
Ilonsatne «BHYTpeHHsAs cpena». TkaHeBas XuAKOCTb. KpoBb, €€ COCTaB M 3HAYECHHUE B
00eCcreYeHNH JKU3HENEATENIbHOCTU opraHu3Ma. KieTouHble 3J€MEHTBl KpPOBHU: SPUTPOLIUTHI,
JAeUKOIUTHI, TpoMOOIUTHI. [11a3ma kposu. CBepThiBanue KpoBu. I pynmsl kpoBu. Jlumda. UmmyHuTer.
Wudexkunonnsie 3adoneBanus. [IpenynpenurensHsle npuBuBKU. [lepenuBanue kpoBu. J[oHOPCTBO.
3nauenue pabom JI. [lacmepa u U. Y. Meunuxosa 6 obracmu ummyHumema.
JdeMoHcTpanus
Cxembl 1 TaOIUIIBI, TOCBAIIEHHBIE COCTaBY KPOBU, TPYIIIIaM KPOBH.
JlabopaTopHble 1 IpakTHYeCKHEe PadOThI
N3yuenne MUKpOCKOIIMYECKOTO0 CTPOCHUS KPOBHU.
Pa3nea 8. Tpancnopr BemectB
Cepaue, ero CTpO€HHE U PETYJSUs JEATEIbHOCTH. bONbIION W Malblii  Kpyru
KpoBooOparienus. Jlumdoobpamenue. JIBikeHue KpoBH MO cocyaaM. KpoBsiHoe JaBieHHe.
3aboieBaHUs OPraHOB KPOBOOOPAIICHHUS, UX MPEAYIPEKICHHE.
JdeMoHcTpanus
Mogens cepaua yenoBeka. TaOGnuIbl U CXeMbl, HIUTIOCTPUPYIOLIHE CTPOCHHUE KIETOK KPOBU U
OpraHoB KpOBOOOpAIEHHS.
JlaGopaTopHble M IpaKTHYeCKHEe PAdOTHI
N3mepenne KpoBSHOTO AABJICHMUS.
Onpenenenue myabca v MOACYET YKCIa CEPAEYHBIX COKPALICHU.
Paznen 9. /Ibixanue
ITorpeOHOCTE OpraHu3Ma yeyoBeka B KHCIOpOJe Bo3ayxa. OpraHbl JbIXaHHs, UX CTPOCHHE.
JpixaTenbHble 1BrkeHUs. ['a3000MeH B nerkux, Tkausax. [lepeHoc ra3oB spUTpOIMTaMU
Y IU1a3MOM KpoBH. Perymsanus npixanus. IckyccTBeHHOE AbpIXxaHue. 1'010CcoBOM anmapar.
Jdemoncrpauus
Mopnenu ropranu, jerkux. Cxempl, WITIOCTPUPYIOIINE MEXaHU3M BJOXa U BbII0XA, MPUEMBI
HCKYCCTBEHHOTO JIBIXaHUSI.
JlaGopaTropHblie U MpaKkTHYecKue padoThl
Onpenenenne 4acTOThl JbIXaHUS.
Pa3nen 10. [InmeBapenne
[TutaTtenbHble BellecTBA W MUIIEBbIE MNPOAYKTHL. [loTpeOHOCTH 4YenoBeka B MHIIE U
MUTATeNbHBIX BemecTBax. Butamunsl. [IumeBapenne. CTpoeHne U QyHKIIMHU OPTaHOB MUIIEBAPEHUSI.
[TumeBapuTeNnbHbIE KENE3bl: NEYEHb M IOJDKENyI0OYHas JKele3a. JTalbl MPOLIECCOB MUIIEBAPEHUS.
Uccneoosanus U. I1. Ilasnosa 6 obracmu nuwesapeHusi.
JdemoHcTpaums
Mopens Topca yenoBeka. MyJiski BHYTPEHHUX OPIaHOB.
JlabGopaTopHble U NpaKkTH4ecKue padoThl
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Bo3zaeiicTBue keny0uHOTO COKa Ha OCJIKH, CIIFOHBI — Ha KpaxMall.
Onpenenenre HOPM pPaLOHAIIBHOTO MUTAHUS.
Pa3nes 11. O0OMeH BelecTB M 3JHePruu
OOmast xapakTepucThka OoOMeHa BeHIeCTB M SHEprud. llmacTuyeckuii M 3HEPreTHYeCcKHit
00MeH, X B3aMMOCBA3b. BUTamMuHbI, UX posib B 0OMeHe BellecTB. [ umoBuTaMuHo3. I nllepBUTaMUHO3.
Pa3gen 12. Boigeienue
Koneunble npoaykTel oOMeHa BetiecTB. Opransl BoiaeneHus. [louku, ux crpoeHue U QyHKIHUH.
O6pazoBanue Mouu. Posib K0kH B BEIBEICHUU U3 OpraHu3Ma MpoAyKTOB OOMEHa BEIlIEeCTB.
JdemoHcTpauust
Mopeinb noyex.
Paznen 13. [lokpoBbI Tesa
Crpoenne u QyHKIMHM KOXU. POJIb KOXKM B TEIIOpErysiuu. 3akaauBaHue. | urueHn4yeckue
TpeOoBaHUS K oJ1exk 1€, 00yBH. 3a00JIeBaHMS KOKHU U MX TIPEIYIPEKICHUE.
JdeMoHcTpanus
CxeMbl, WILTIOCTPUPYIOIINE CTPOCHUE KOKHBIX TOKPOBOB UEJIOBEKA, TPOU3BOJHBIE KOXKH.
Pa3znen 14. PazmHoxkeHue u pasBurue
Cucrema OpraHoB pa3MHOXEHUS: CTpoeHHe U rurueHa. OmnonorBopeHue. BayTpuytpobHoe
pasButHe, poabl. Jlaktanus. Poct u pa3Butue pedenka. [lnannpoanne ceMbu.
Paznes 15. Boiciiasi HepBHasi 1esiTeJIbHOCTH
Pednekc — ocHoBa HepBHOM nesitenbHOCTH. Mccnedosanuss U.M. Ceuenosa, U. I1.11agnosa, A.
A. Vxmomcxoeo, Il. K. Anoxuna. Buael peduiekcoB. @opmbr moBeneHus. OCoOSHHOCTH BBICIICH
HEpPBHOM JEATEIBbHOCTH W MOBeAeHUs desioBeka. [lo3HaBaTenbHble mpoueccbl. TopMoxkeHue. Turbl
HepBHOU cuctembl. Peus. Mpinmuienue. CosHanue. buonormdeckue putMbel. COH, €ro 3Ha4eHHE U
rurueHa. I'uruena ymcrseHHoro tpyaa. Ilamsare. Omornun. OCOOEHHOCTH IICUXUKH YeJIOBEKa.
Pa3nen 16. YesioBek u ero 310poBbe
CoOroieHne cCaHUTapHO-TUTHEHUMYECKHX HOPM U MpaBMIl 310poBoro o0pasa xu3Hu. Oka3zaHue
nepBoid J0BpayeOHON NOMOIIM TpU KpPOBOTEUEHUH, OTPABJICHHWU YTrapHbIM Tra30M, CIIACEHUU
YTONAIOLIET0, TpaBMax, 0Xorax, 0OMOpPOKEHUU. YKpEIJICHHE 3/I0pOBbs: JBUraTelbHAsl aKTUBHOCTbD,
3akanuBaHue. DakToOpbl pUCKa: CTpPecChl, TMIOAUHAMMS, TepeyTomiieHne. BpeaHble NMPUBBIUKH, HX
BJIIMSIHUE Ha 3/10pOBbE ueioBeka. YenoBek U okpyskarwomas cpeaa. Okpyxkaroias cpeia Kak HCTOYHHUK
BeecTB 1 sHepruu. Cpena oduranus. [IpaBuia noseneHus yenoBeka B OKpyKarollel cpene.
JlabopaTopHble U NpaKTHYeCKHe PadoThl
N3y4yeHne nprueMoB OCTAaHOBKH apTEPUATIBHOIO U BEHO3HOTO KPOBOTEUEHHH.
AHanu3 U OlleHKa BIUSHUS Ha 3JJ0POBbE UesloBeKa (PaKTOPOB OKpYKaroIiel cpesibl.

BuoJsorus. O0mue 3aKOHOMEPHOCTH. 9 KJ1acc

BBenenne

MecTo Kypca B CHCTEME €CTECTBEHHO-HAYYHBIX JUCIUIUIMH, a TaKKe B OHOIOTUYECKUX
Haykax. llenn u 3amaum kypca. 3HaueHue mpeaAMeTa Il MOHUMaHUS €JUHCTBA BCErO XUBOTO U
B3aMMO3aBUCHUMOCTH BceX 4dacTedl Omochepsl 3emin. YPOBHH OpPraHU3AlUU KU3HU: MOJEKYISPHO-
T€HETUYECKUM, KIETOUHbIA, TKAHEBbI, OPraHHbIM, OPraHU3MEHHBIM, MOMYJISLHMOHHO-BUIOBOM,
OouoreorneHoTHYECKUN 1 OnochepHbIii. EAMHCTBO XMMUYECKOTO COCTaBa XKMBOM MaTepuUU; OCHOBHBIC
TPYIIIBI XUMHUYECKUX AJIEMEHTOB M MOJIEKYJI, 00pa3yrolue KuBoe BemecTBo onochepnl. Kinetounoe
CTpOEHHE OpraHU3MOB, Hacesstomux 3emio. OOMeH BEIIeCTB U CaMOpPErysuus B OMOJIOTHYECKHX
cucreMax. CaMOBOCTIPOU3BEICHNE; HACIEACTBEHHOCTh U M3MEHUYHMBOCTh KaK OCHOBA CYIIIECTBOBAHUS
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®KuBOM Marepuu. Poct u pazsutue. PazapakuMocts; hopMbl H30MpaTETLHON peakiiui OPraHu3MOB Ha
BHEIIIHUE BO3/ACHCTBHs. PUTMHUYHOCTH MPOIIECCOB JKU3HEACATEIBHOCTH; OMOJIOIMYECKHE PUTMbI M UX
3HaueHue. [IMCKpETHOCTh JKMBOIO BEIIECTBA M B3aUMOOTHOILIEHHUS YacTH M LEJIOro B OMOCHCTEMAX.
DHEepro3aBUCUMOCTh JKUBBIX OPraHU3MOB; (hOpMbI oTpedieHus sueprun. LlapcTBa »KUBOW TPUPOABI;
KpaTKas XapaKTepHCTUKAa ECTECTBEHHOM CHCTEMBbl KJIAaCCHM(PHMKAIMK XHUBBIX OpraHu3MoB. Bumosoe
pazHooOpasue.

JdemoHcTpauust

CxeMbl, OTpa)KkaroIue CTPYKTYPBl HAPCTB JKUBOM IIPUPOJIBL.

Pazgea 1. CTpykTypHasi opraHu3anus »KMBbIX OPraHU3MOB

Tema 1.1. XUMUYECKAS OPITAHU3ALIMA KIIETKH

DONEeMEHTHBI COCTaB KJIETKU. PacrpocTpaHEHHOCTh AJIEMEHTOB, UX BKJIaJ B 00pa3oBaHHE
JKUBOM MaTepuu U OOBEKTOB HEXUBOM IPUPOJbl. Makpo3IeMeHThl, MUKPO3JIEMEHTBI; UX BKJIal B
o0pa3oBaHME HEOPraHWYECKUX M OPraHMYeCKUX MOJIEKYJ >KMBOro BelecTBa. Heopranuueckue
MOJIEKYJIbl KMBOI'O BemlecTBa. Bona; ee XxuMmuyeckue cBoiictBa u Ouonoruyeckas poib. Conum
HEOPraHMYeCKUX KHMCIIOT, UX BKJaJ B 00ECIEeUeHHE MPOLECCOB KU3HEACATEIbHOCTH U MOAJIEpKAHUE
romeocras3a. Poib KaTHOHOB M aHHMOHOB B OOECHEYEHMH HPOLIECCOB XKU3HenesaTenbHocTH. OcMoc U
OCMOTHYECKOE JIaBIECHUE; OCMOTHYECKOE MOCTYIIJICHUE MOJIEKYJI B KJIETKY. OpraHn4ecKue MOJIEKYIIbI.
buonoruueckue nonuMepsl — O€NKHU; UX CTPYKTypHas opranuzanusg. OyHKIUU OEIKOBBIX MOJIEKYII.
VYrneBoapl, UX CTpoeHHE W Ouosoruueckass poisib. JKUpbl — OCHOBHOW CTPYKTYPHBIH KOMITOHEHT
KJIETOYHBIX MeMOpaH u uctoyHuk sHepruu. JJHK— monexynbl HacinencTBeHHOCTH. Pemynmukarus
JHK, mnepemaua HacneacTBeHHONH wuH(pOpManMu #3 TOKOJeHHs B mokojeHue. Ilepemaua
HacJIe/ICTBEHHOM HHGpoOpMaLuu U3 Aapa B nuTorviasMmy; TpaHckpunuus. PHK, ee crpykrypa u
¢bynkuuu. Mapopmanronssle, TpancnopTHele, pubocomanbabie PHK.

JdeMoHCcTpanus

OObemMHbBIE MOJIENTU CTPYKTYPHOH OpraHu3anuy OWOJIOTHYECKUX MOJIMMEPOB — OEJIKOB U
HYKJICMHOBBIX KHCIIOT, UX CPaBHEHHE C MOJEISIMH HUCKYCCTBEHHBIX ITOJIMMEPOB (Hapumep,

MTOJTMBUHUIIXJIOPUJIOM ).

Tema 1.2. OBMEH BEIIECTB U [IPEOGPA3OBAHUE SHEPTUU B KJIETKE

OOMeH BelecTB U MpeoOpa3oBaHuE YHEPTUH B KileTKe. TpaHCIOPT BEIIECTB Yepe3 KIETOUHYIO
MeMmOpany. IluHo- u ¢aronuTo3. BHyTpukiIeTOYyHOE MNHILEBAPEHHE U HAKOIUIEHHE DSHEPTUU;
pacluienjeHue TioKo3bl. buocuHTe3 0enKkoB, )KUPOB U YIIIEBOJIOB B KIIETKE.

Tema 1.3. CTPOEHUE 1 ®YHKIINHN KJIETOK

[TpokapuoTnueckue kiaerku: ¢opma M pasmepbl. LluTomnasma OakTepHaIbHON KIIETKH.
Opranmzanus merabonu3ma y npokapuot. ['eHernueckuii ammapar Oakrepuil. CropooOpazoBaHHe.
PasmHoxenue. Mecto U posib MpOKapHOT B OMOIIEHO3aX. DyKapuoTudeckas kierka. [{uTomnaszma
SyKapuoTHueckoil kieTku. OpraHeiibl LUTOIIa3Mbl, HUX CTpykTypa U ¢yHkiuu. lLlurockener.
Bxmrouenuss u ux ponb B Merabonu3me KieTok. KieroyHoe sapo — LEHTp YIpaBJICHUS
KHU3HEACITENbHOCTbIO KJIETKU. CTpPyKTypbl KJIETOYHOIO sijipa: sjaepHas o000JI0uKa, XPOMATHUH
(rerepoxpoMatuH), AAPbIIIKO. OCOOEHHOCTH CTPOECHHS PACTUTENBHOM KiIeTKU. JledeHue KIeTOoK.
Knerku B MHorokieroyHom opranusme. [lonarue o auddepeHnnpoBke KIETOK MHOTOKJIETOYHOTO
opranuzMa. MUTOTHYECKUH IIMKII: HHTEpda3a,

penymmukanus JJHK; mMutos, ¢a3zpl MUTOTHYECKOTO JeNeHUs U NMpeoOpa3oBaHUs XPOMOCOM.
buonoruueckuii cMbICI U 3HaU€HHE MUTO3a (Oecronoe pa3MHOKEHUE, POCT, BOCIIOIIHEHHUE KIIETOUHBIX
noTeps B GU3MOIOIMUYECKUX U MAaTOJOTUYECKUX yCIIOBUsX ). KieTouHas Teopust cTpoeHus: OpraHu3MoB.

JdemoHcTpaums
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[TpuHIMNMATBHBIE CXEMBI YCTPOWCTBA CBETOBOTO M 3JIEKTPOHHOI'O MHUKPOCKOMNOB. CXeMbl,
WITIOCTPUPYIOIIME METO/AbI IpenapaTUBHON OMOXMMHHM M MMMYHOJIOTUH. Mojenu kieTku. CxeMmsl
CTPOCHHsI OPraHOUIOB PACTUTEIBHOM M JKMBOTHOM KJIETOK. MUKpomnpenaparsl KJIETOK pPacTeHUH,
KUBOTHBIX U OJHOKJIETOYHBIX I'puOOB. OUTYpBl MUTOTHYECKOTO JAEJCHUS B KIETKaX KOpEIKa JIyKa
0]l MUKPOCKOIIOM M Ha cxXeMe. Marepuaibl, paccKasblBaroIue o0 Ouorpadusx ydeHbIX, BHECIIMX
BKJIa/l B Pa3BUTHE KJIETOYHOH TEOPUHU.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

N3yuenne kieTok OakTepuil, pacTeHUI U )KUBOTHBIX HAa FTOTOBBIX MUKpOIpenapaTax ™.

Pa3zgen 2. Pa3dMHOKeHHe U MHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB

Tema 2.1. PASMHOXXEHUE OPI"AHM3MOB

CymHocts ¥ (OpMBI pa3MHOXKEHHsI OpraHuM3MoB. becronoe pa3MHOXKEHUE PpACTCHUH W
XKHUBOTHBIX. [ToT0BOE pa3MHOXKEeHHE )KUBOTHBIX U pACTEHUH; 00pa30BaHME MOJIOBBIX KJIETOK,

OCEMEHEHHE U OIUIOJI0TBOpEHHE. buonornueckoe 3HauY€HUE [OJOBOIO PAa3MHOXKEHMS.
I'amerorenes. [lepuonpl 00pazoBaHMs MOJIOBBIX KJIETOK: Pa3MHOXKEHHE, POCT, CO3peBaHHe (Mei03) u
(dopmMHpoBaHUE MONOBBIX KiIeTOK. OCOOEHHOCTH criepMaToreHe3a u oBoresesa. Omiol0TBOpEHUeE.

JdeMoHcTpanus

[Inakatel, WUTIOCTPUPYIOIIUE CHOCOOBI BEr€TaTUBHOI'O PAa3MHOKEHHsI IUIOJOBBIX JIEPEBbEB U
OBOIIHBIX KyJIbTYp. Mukpomnpenapatsl sifnexnerok. ®ortorpadum, oTpaxkarouige pasHooOpasue
MOTOMCTBA Y OJTHOM Mapbl pOAUTENEH.

Tema 2.2. HWHAUMBUAYAJIBHOE PA3BUTUE OPIAHU3MOB (OHTOI'EHE3)
OMOpHOHANBHBIN Teproa  pa3BuTHs. (OCHOBHBIE 3aKOHOMEPHOCTH JpoOJeHHs; oOpa3oBaHHe
OJTHOCJIOMHOIO 3apojblia — OnacTysbl. ['acTpynsanus; 3aKOHOMEPHOCTH 00pa30BaHuUs ABYCIOHHOIO
3apopliia— ractpyiisl. [lepBuuHblil opranorenes u panbHenmas qudQepeHpoBKa TKaHel, opraHoB
u cucreM. [TocTamMOpuoHanbHbIi nepuoa pazButHs. PopMbl HOCTIMOPUOHATIBHOIO EPUOJIA PA3BUTHS.
Henpsimoe pa3BuTue; MOMHBIH M HENMONHBIH Meramopdo3. buomormueckuit cMmbica pa3BUTHS C
metamopgo3zoM. IIpssmoe pasButue. Poct onpeneneHHbIi 1 HeonpeaeneHHbIH.

JdemoHcTpauus

Tabnuipl, WLTIOCTPUPYIONIKME MporiecCc MeTamopdo3a y 0eCro3BOHOYHBIX (KECTKOKPBUIBIX U
YelyiH4aTOKPbUIbIX HACEKOMBIX ) M IO3BOHOYHBIX (aM(puOuii).

Pa3nea 3. HaciiencTBeHHOCTh M MK3MEHYMBOCTh OPraHU3MOB

Tema 3.1. BAKOHOMEPHOCTHU HACJIEJJOBAHUM ITPU3HAKOB

OtkpeiTue I'. MenzaeneM 3akOHOMEpHOCTEH HacjieqoBaHUs MPU3HAKOB. ['MOpugosoruyeckuii
METOJ HM3y4eHMs HACIEICTBEHHOCTH. MOHOTMOpUAHOE M MOJIMTHOPHIHOE CKpeIIMBaHUE. 3aKOHbI
Mennens. He3aBucumoe U cLEIUIEHHOE HacienoBaHue. I'eHeTnyeckoe onpezeneHue nona. I'eHorun
KaK I1IeJIOCTHasA cuctema. B3aumoeiicTBie reHoB B OIpeIeTICHUH TPU3HAKOB.

JdemoHcTpauus

Kaptel xpomocom uenoBeka. PopocioBHbIE BBIJAIOMIMXCA MPEACTaBUTENEH KYJIbTYpPHI.
XpOMOCOMHBIE AHOMAJIUU YeJIOBeKa U UX (DEHOTUNHYECKHE TIPOSBICHHUSI.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

Pemenne reneTuueckux 3a7ad ¥ COCTaBICHUE POJOCIOBHBIX.

Tema 3.2. 3BAKOHOMEPHOCTHU USMEHUYNBOCTHU

OcHoBHBIE (OPMBI HM3MEHYMBOCTU. | eHOTHUIHMUYECKass M3MEHYMBOCTh. MyTaluu. 3HaueHHe
MyTalui NIl MPAKTUKU CEIbCKOTO XO3sicTBAa M OmortexHosoruu. KoMOMHATHBHAs M3MEHYHBOCTD.
OBOJIIOIMOHHOE 3HaYCHHE KOMOMHATUBHOMN W3MEHUYUBOCTH. deHoTUITHYECKAS, WIH
Mo/u(UKaAIMOHHAs, U3MEHYUBOCTh. Poib yClOBHMH BHEIIHEW Cpelbl B Pa3BUTUU M TPOSIBICHUU
IIPU3HAKOB U CBOMCTB.

19



JdemoHcTpauust

[Tpumeps! Mo (DUKAIMOHHON N3MEHYUBOCTH.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

IlocTpoeHune BapHallMOHHOW KpHUBOM (pa3Mephl JINCTBEB PpPACTEHUI, AHTPONOMETPUYECKHE
JTAHHBIC YYaIIuXcs).

Tema 3.3. CEJIEKLISA PACTEHMIA, )KUBOTHBIX 1 MUKPOOPI'AHU3MOB

IleHTpBl MPOUCXOXKIEHHUSI U MHOrooOpa3usi KyilbTypHbIX pacTteHuid. CopT, mopoja, LITamm.
MeToapl ceneKuuu pacTeHUH U KUBOTHBIX. [IOCTHMKEHHMS M OCHOBHBIE HAIIPaBJIICHHUsS COBPEMEHHOMN
CEJICKLIMM. 3HAYEHHUE CEJIEKLUU Ul PA3BUTHUS CEIbCKOXO3HCTBEHHOIO MTPOU3BOJCTBA, MEAULIMHCKOM,
MUKpPOOHOJIOTUYECKON U APYTUX OTpaciiell IPOMBIIUIEHHOCTH.

JdemMoHcTpauus

CpaBHUTENIBHBII aHAIU3 MOPOJ AOMAIIHMX >KMBOTHBIX, COPTOB KYJIBTYPHBIX PacTeHHH U MX
IuKuX mpeakoB. Komlekuuu u  npenaparsl  COPTOB  KYJIBTYPHBIX PAcTEHUM, OTIMYAKOLIUXCS
HauOOoJIbIIEeH TI0I0BUTOCTHIO.

Pa3znea 4. IBosionus ;KUBOro Mupa Ha 3emJie

Tema 4.1. PA3BUTUE BUOJIOI'MU B JIOJJAPBUHOBCKUM ITEPHO/]

PazButue Ouonoruu B J0JapBHHOBCKUHM IepHoA. 1'ocrnoacTBO B Hayke NpeAcTaBIeHUN 00
«M3HAYAIBHOW IEeTIECOOOpPa3HOCTHY» W HEW3MEHHOCTH >KHBOW mpupoabl. Paborer K. JluHHes mo
CHUCTEMAaTHKE PaCTeHUN U KUBOTHBIX. DBoJtorimonHas teopus K. b. Jlamapka.

JdemMoHcTpanus

buorpadum ydeHbIX, BHECHIMX BKJIQJ B Ppa3BUTHE OBOJIONUOHHBIX uAeH. JKu3Hp
nearenbHocTh K. b. Jlamapka.

Tema 4.2. TEOPUA Y. JAPBHMHA O IIPOUCXOXIAEHMM BHUJIOB IIYTEM
ECTECTBEHHOI'O OTBOPA

[Ipennoceinku BO3HUKHOBeHHs yuyeHus Y. JlapBUHA: JOCTM)KEHHUS B OOJIACTH €CTECTBEHHBIX
HayK, SKcrneAuuuoHHbli marepuan Y. [lapBuna. Yuenue Y. JlapBuHa 00 HCKyCcCTBEHHOM OTOOpeE.
Vuenne Y. JlapBuHa 0 ecTecTBEeHHOM OTOOpe. Bua— »snemeHTapHas SBOJIONMOHHASA €IUHMUIIA.
Bceobmiass muauBuayanbHass MU3MEHUHMBOCTh M M30bITOYHAs YMCIECHHOCTh HoToMcTBa. bopnba 3a
CYIIIECTBOBaHHE U €CTECTBEHHBIN 0TOOP.

JleMoHCcTpanus

buorpajpus Y. J[lapBuna. Mapmpyr u KoHKpeTHble Haxoaku Y. JlapBuHa BO Bpems
MyTEIIeCTBHs Ha Kopabdie «Burib.

Tema 4.3. COBPEMEHHABIE ITPEJICTABJIEHMA Ob 5BOJIIOIINNA.

MUKPOSBOJIIOLINA 1 MAKPOSBOJIFOLIA

Bun kak reHeTnyecky M30JIMPOBAHHAS CHCTEMA; PEIPOIYKTUBHAS U30JALMS U €€ MEXAHU3MBI.
[TonymanMoOHHAsE CTPYKTypa BHUIA; SKOJOTMYECKHE M T€HETHYECKHUE XAPAKTEPUCTHUKH IOIMYJISALMI.
[Tomynsiuusi— »yeMeHTapHas 3BOJIONMOHHAs eauHuna. IlyTu U CKOpOCTh BHI000pa3OBaHUS;
reorpapuueckoe M DSKOJOTMYECKOE BUIA000pazoBaHue. [J1laBHbIE HampaBlIeHUs 3BOJIOLHUOHHOTO
nporecca. Apomopdo3, wuaumoamanrtanus, ooOmas jgereHepauus. OCHOBHBIE 3aKOHOMEPHOCTH
HBOJIIOLIMU: JHUBEPreHLUs, KOHBEpPreHuus, napauienusM. [IpaBuia sBoarouuMy Ipymnn OpraHU3MOB.
Pe3ynbraThl 3BOJIONMHM: MHOrooOpa3ue BHUAOB, OpPraHUYEcKas IeJIeco00pa3HOCTh, IOCTENEHHOE
YCIIOKHEHUE OpraHU3aluHy.

JdemMoHcTpauus

CxeMbl, WUTIOCTPUPYIOLINE Tpolecc reorpadpudeckoro BuaoodpazoBanus. JKuBble pacTeHUs U
JKUBOTHbIE, TepOapuM U KOJUIEKIMM, TOKa3bIBalOIIMEe WHIUBUAYaIbHYIO H3MEHUYMBOCTH U
pa3zHooOpa3ue COpTOB KYJIbTYPHBIX PACTEHUN U MOPOJ JIOMAIIHUX XUBOTHBIX, a TaKkKe pe3yJbTaThl
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MPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpelie OOMTaHHs M pe3yibTaTbl BUA0OOpa3zoBaHus. [Ipumepsl
TOMOJIOTMYHBIX M aHAJOTMYHBIX OpPraHOB, MX CTPOEHHUS U IPOUCXOKIEHHS B OHTOreHese. CXeMbl
COOTHOIIECHUS IyTe NPOTPECCUBHON OHMOJIOTMYECKON 3BONIONMU. Marepuanbl, XapaKTepU3YIOIne
IIPEACTABUTENEH )KUBOTHBIX U PACTEHUI, BHECECHHBIX B KpacHyI0 KHUI'Y M HaXOSIIUXCS 110 OXPaHOM
rocyzapcraa.

JlaGopaTopHble H MpaKkTHYecKne padoThl

N3ydenue nmpucnocoO0IeHHOCTH OPraHU3MOB K cpesie oOuTaHus ®.

N3ydyenne u3MEeHYUBOCTH, KPUTEPUEB BUJA, PE3YJIbTATOB UCKYCCTBEHHOI'O OTOOpa Ha copTax
KYJIbTYPHBIX PACTCHUN™.

Tema 4.4. IIPUCIIOCOBJIEHHOCTDH OPI"TAHM3MOB K YCIIOBUAM

BHEIIIHEN CPEJIbI KAK PE3YJIBTAT SBOJIIOLUA

buonornueckuii mporpecc um Ouonormueckuii perpecc. I[lpucrnocoburenbHbie 0COOEHHOCTH
ctpoeHus. [loKpOBUTENBCTBEHHAs OKpacka ITOKPOBOB Telld: CKPBIBAIOIAs OKpacka (OJAHOTOHHas,
JIBYTOHOBAsI, pacwICHSIOIAas U JIp.); MpeaocTeperaromas okpacka. Mumukpus. [IpucnocoburensHoe
MOBE/ICHHWE JKUBOTHBIX. 3a00oTa o moTtoMcTBe. Dusnonorumueckue anantanuu. OTHOCHUTEIHLHOCTH
MPUCTIOCOOTICHHOCTH.

JdeMoHcTpanus

Nnnroctpanuy, JEMOHCTPUPYIOIIKME CTPOCHUE TEJIA KUBOTHBIX M PACTUTENBHBIX OPraHU3MOB,
o0OecrieuMBaroIMe€ BBDKMBAHME B THUIMYHBIX Ui HUX YCJIOBMSIX cyllecTBoBaHUA. llpumepsl
Pa3JINYHBIX BUJIOB IOKPOBUTEIBLCTBEHHON OKPACKHU Y JKHBOTHBIX.

JlaGopaTopHble M IpaKTHYeCKHE PA0OTHI

OO6cyxIeHre Ha MOJIEIAX POJIH MPUCTIOCOOUTENBHOTO MOBEICHUS ’KUBOTHBIX.

Tema 4.5. BOSBHUKHOBEHUE XXN3HU HA 3EMIJIE

Oprannueckuil MUp Kak pe3yJibTaT 3BOIOLUMU. BOZHUKHOBEHHE U Pa3BUTHE KU3HHU Ha 3eMIIE.
Xumuyeckult, mnpeaduonorndeckuii (teopusi akagemuka A. WM. Omnapuna), Ouoormdeckuii u
COLIMAJIbHBIM JTanbl pa3BUTUA KUBOW Marepud. DUIOreHETHYECKHE CBS3U B JKUBOH IPUPOJE;
€CTECTBEHHAs KJIacCU(UKALINS KUBBIX OPIraHU3MOB.

JdemoHcTpauus

CxeMbl BO3HUKHOBEHHSI OJJHOKJIETOUYHBIX 3YKapHOT, MHOTOKJIETOYHBIX OPIaHHW3MOB, Pa3BUTHS
LAPCTB PACTEHUMN U )KUBOTHBIX.

Tema 4.6. PA3BBUTHUE XXM3HU HA 3EMJIE

Pa3BuTHe xn3HM Ha 3emiie B apXeHCKyI0 U IPOTEPO30MCKYIO 3pbl. [lepBbIe ciieqpl )KU3HU Ha
3emie. IlosiBieHHe BceX COBPEMEHHBIX TUIIOB OECHO3BOHOUHBIX KHBOTHBIX. llepBble XOpIOBBIE.
Pa3Butne BonHBIX pacreHuid. Pa3Butue »xu3HM Ha 3emie B maneo3oiickyto 3py. llosBnenue u
ABOJIIOLIMS CYXOITYTHBIX pacTeHui. [1armopoTHUKM, CEMEHHBIE MAIIOPOTHUKH, FOJIOCEMEHHBIE PACTECHHUSL.
Bo3HUKHOBEHNE MMO3BOHOYHBIX: PBIOBI, 3eMHOBOHbIE, MTpecMbIKatomuecs. Pazsutue »xu3Hu Ha 3emiie
B ME3030MCKYIO M KalHHO30MCKYIO 3pbl. llosiBIeHne u pacpocTpaHeHUE TOKPHITOCEMEHHBIX PACTEHMIA.
Bo3nukHOBeHMe nrun m Mmiekonuraromux. llossnenne u pazButue npumaros. IIpoucxoxaeHue
yejoBeka. MecTo yenoBeka B KuUBoW mpupoje. Cucremarndeckoe nosoxkenue sujga Homo sapiens B
CUCTEME KUBOTHOTO Mupa. [Ipu3Haku 1 CBOKWCTBA YEI0BEKA, [TO3BOJISAIOIINE OTHECTH €r0 K pa3InNYHbIM
CUCTEMATUUYECKUM IpyNIaM IApCTBA KUBOTHBIX. CTauu HBOJIIOLNHN YEJIOBEKA: JPEBHEUIINN YETIOBEK,
JPEBHUI YeNOBEK, MepBble COBpeMeHHbIe Jroau. CBoiicTBa yenoBeKka Kak OWOJIOTHYECKOro BHJA.
[TonmynsimuonHas cTpykTtypa Bujga Homo sapiens; yernoBedeckue pachl; pacooOpa3oBaHUE; €IMHCTBO
IIPOUCXOKICHHS pac. AHTHHAy4Hasl CYIIHOCTh pacu3Ma.

JdemoHcTpaums
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Penpoaykmuu xkaptun 3. bypuana, otpaxkaromux GayHy u Gaopy pa3audHbIX 3p U MEPUOIOB.
CxeMbl pa3BUTHUS HAPCTB KUBOU NMpupoabl. OKaMEHEIOCTH, OTIIEYaTKN PACTEHUH B IPEBHUX

nopozaax. Mozenu CKelneToB 4eJI0BEKa U MO3BOHOUHBIX KUBOTHBIX.

Pa3nea 5. BzaumooTHomeHusi opranusma u cpeibl. OCHOBBI 3K0J10THH

Tema 5.1. BUOC®EPA, EE CTPYKTVYPA U ®YHKIMAU

buocdepa — xuBas obonouka mianerel. CTpykrypa Ouocdepsl. KoMmmoneHTs Ouochepsr:
YKUBOE BEILIECTBO, BUJIOBOW COCTaB, pa3HOOOpasue u Bk B Onomaccy. bruokocHoe u kocHoe

BemectBo O6nocheprr (B. U. Bepnaackuii). Kpyrosopor BemectB B npupoje. EcrecTtBeHHBIC
co00111ecTBa )KUBBIX OPraHu3MoB. buoreoneHo3sl. KoMnoHeHThl OMOreo11€H030B: TPOAYLIEHTHI,

KOHCYMEHTBI, pPEIYyLIEHTbl. BHOIIEHO3bI: BHI0BOE pPa3sHOOOpazue, IUIOTHOCTh IOMYJISILIMM,
6uomacca. AGuorndeckue (hakTopsl cpeasl. Poiab TeMnepaTypsl, OCBEIIEHHOCTH, BIAXKHOCTH U IPYTHX
(GakTOpOB B KHM3HENCATEIBHOCTH COOOIIECTB. VHTEHCHMBHOCTH JACHCTBHS (akTOpa Cpensl;
orpanuuMBaroii  ¢akrop. B3aumoneiicTBue (akTOpOB  CpeAbl, MpeaeNbl  BBIHOCIUBOCTH.
buotnueckue gaxropsl cpeasl. Llenu u cetn nmutaHus. IKOJIOTHUECKHUE MUPAMUIbBL: YHCET, OMOMACCHI,
sHepruu. CmeHa OuoreHo3oB. IIpuuuHbl cMeHBI OMOLIEHO30B; (HOPMHUPOBAHHE HOBBIX COOOIIECTB.
®opMBbl B3aUMOOTHOIIEHUHN Mk 1y opranu3Mamu. [1o3uTHBHBIE OTHOIIEHUS — CUMOHMO3: MyTYyallu3M,
Koomepaiusi, KOMMEHCAIU3M. AHTHOMOTHYECKHE OTHOIICHUS: XHIIHUYECTBO, Iapa3uTU3M,
KOHKypeHus. HeliTpanbHble OTHOIIEHHUSI— HEUTPAIIA3M.

JdemMoHcTpauus

CxeMbl, WLIIOCTPUPYIOIIHUE CTPYKTYpy Ouochepbl U XapakTEpHU3YIOUIUE €€ OTACIIbHbIC
cocTaBHbIe YacTh. TaOIUIBl BUAOBOTO COCTAaBA M Pa3HOOOPa3Msl JKUBBIX OPraHU3MOB OHOC(EPHI.

CxeMbl KpyroBopoTa BelllecTB B mpupoge. KapTbel, oTpaxaroniye reojioriuecKkyrd UCTOPHUIO
MaTEpUKOB, PACHPOCTPAHEHHOCTh OCHOBHBIX OHOMOB cymd. JlnaQuibMbl W KHHO(DUIHMBI
«buocdepar. [Ipumepsl cuMOM03a MEKIY PEICTABUTENSAMH PA3IMUHBIX APCTB KUBOU MIPUPOIBI.

JlabopaTopHble U IpaKTHYeCKHEe PadoThI

CocraBieHue cxeM Nepelaur BeIecTB U SHepruu (uemneil nutanus)®.

N3ydyeHne M omucaHMe 3KOCHCTEMbI CBOEM MECTHOCTH, BBISIBJICHHE THUIIOB B3aWMOJEWUCTBUSA
Pa3HbIX BUJOB B JaHHOM SKOCUCTEME™.

Tema 5.2. BUOCOEPA N YEJIOBEK

[Ipupoanble pecypchl M HX HUCHOJIb30BaHUE. AHTPONOreHHbIE (DAKTOPbI BO3JEHCTBUS Ha
OMOIIeHO3bl (pOJIb YelloBeKa B MPHUPOJIE); MOCIEICTBUS XO3SHCTBEHHOW NEATEIbHOCTH YEJIOBEKA.
[TpoGnembl panMOHATBLHOIO IMPHPOJIONONIB30BAHMS, OXpaHbl MPHUPOJBL: 3allUTa OT 3arps3HEHUH,
COXpaHEHHE ATAJOHOB M MaMITHHUKOB MPUPOAbI, 0OecreyeHre MPUPOIHBIMH pecypcaMu HaCeJIEeHUs
IUTAHETHI.

JdemoHcTpauus

Kapts! 3a110BeTHBIX TEPPUTOPUI HAIIEW CTPAHBI.

JlaGopaTropHblie U MpaKkTHYecKue padoThl

AHanu3 1 OleHKa MOCEeICTBUN JEATEIbHOCTH YeJIOBEKa B SKOCUCTEMaX *.

3. TemaTu4yeckoe NJIAHMPOBAHME C YKA3aHUEM KOJMYECTBA YaCcOB
Ha U3yYeHHe KAXKIO0i TeMbl.

Neni/n

HaszBanue Temsl, paznena Kom-Bo yacos

1. JKuBoii opranusm 8 yacos
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2. MHorooOpasue KHUBBIX OPTraHU3MOB 144acoB
3. Cpena oOUTaHUS )KUBBIX OPTraHU3MOB 6uyacos
4. Yenosek Ha 3emiie SyacoB
5. O60061eHue 2 yaca
35 yacoB
Hroro:
1. CrpoeHue U CBOWCTBA )KUBBIX OPraHU3MOB 11yacoB
2. KuzHenesTenbHOCTh OPraHu3MOB 18 yacoB
3. Opranusm u cpena 2 4aca
4, PesepBHOE Bpems 4 qaca
Uroro: 35 vacoB
1. BBenenue 1 4gac
2. HapcTBo [TpokaproTsl 2 daca
3. apcTBo I'pubsbI 3 yaca
4, IHapcTBo PacTenus 8 wacoB
5. apcTBo XXuBoTHBIC 19 gacoB
6. Bupycsl 2 yaca
1. 3axiroueHue luac
Uroro: 35 vacoB
MecTo yenoBeka B CUCTEME OPIraHUYECKOT0 MUpa 2 yaca
[Ipoucxoxaenue yenoBeka 2 yaca
3. Kparkas wucropus pa3BuTus 3HAHMM O CTPOCHHM H | ac
(GYHKIMSAX OpraHu3Ma 4ejaoBeKa
4. OOmmit  o0630p crpoeHuss W (QyHKOMI opraHuszma
6 yacos
4eJoBeKa
S. Koopaunanys u perynsnus 10 gacos
6. Onopa u 1BUXKEHUE 8 yacoB
1. BHyTpeHHs4 cpenia opranusma 4 yaca
8. Tpancnopr BeecTs 5 yacoB
9. Jpixanue 5 4acoB
10. [InmeBapenne 5 gacoB
11. OOMeH BelIeCTB U SHEPTrun 2 yaca
12. Brinenenune 2 yaca
13. IToxpoBs! Tena 3 yaca
14. Pa3smHOXkeHMe U pa3BuTHE 3 yaca
15. Bericiias HepBHas 1€ATEIbHOCTD 74yacoB
16. UYeoBek u €ro 310pOBbE 4qaca
17. PesepBHOE Bpemst 1 gac
Hroro: 70 yacoB
1. BBenenne 3 yaca
2. CTpyKTypHas OpraHu3aius >KUBbIX OPraHM3MOB 11 yacoB
3. PasMHOXeHNE U HHIUBUIYaTbHOE Pa3BUTHE OPTaHU3MOB 5 gacoB
4. HacnencTBeHHOCTh M N3MEHUYNBOCTH OPTaHU3MOB 19 gacos
5. DBOJIIOLMS )KMBOTO MUpa Ha 3emiie 21 gac

23




BzaumooTHomenuss opranusma u - cpenbl. OCHOBBI
8 yacos
DKOJIOTUU
Pe3epBHOE Bpems luac
Hroro: 68 vacos
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