1.1TosicHUTEIHLHAA 3aANUCKA

PaGouass mporpamma mo Ouosoruu s 6-9 kimaccoB (0a30BBI YPOBEHB) COCTaBJICHA B
COOTBETCTBUH C HOPMATHUBHO — IMPABOBBIMH JJOKYMEHTAMHU

o @enepanpHblii 3ak0H «O0 oOpa3zoBanum B Poccuiickoit denepanum» ot 29.12.2012
No273-®3 (c U3MEHEHUSIMU U JIOTIOJIHCHUSIMHU );

e [Ipuka3 muHucTepcTBa 00Opa3oBaHus W Hayku Poccuiickoit deneparuu ot 05.03.2004
Nel1089"0O06 YTBEPKICHUU beneparbHOTO KOMIIOHEHTa rOCyJ1lapCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHAAPTOB HAYaJIbHOTO OOIIEr0, OCHOBHOI'O OOIIEr0 M CPEIHEro
(momuoro) obuiero odpazopanus';

e [Ipukaz MwunoOpazoBanuss P® or 9 mapra 2004 r. N 1312 "OO yrBepkacHUU
denepanbHOro 0a3MCHOTO y4eOHOrO TIJIaHA W TMPUMEPHBIX YYEOHBIX IUIAHOB MJIs
oOpa3oBaTenbHbIX YyupexaeHuii Poccuiickoit @enepaiuy, peaqu3ylIIUX MTPOTrPaMMBbI
obmero oopazoBanus"

e [IlIpuka3 MunucrepctBa obpazoBanusi Poccuiickoit @eneparuu ot 19.12.2012 r. Ne 1067
«O0 yrBepxkaeHuun  GeAepantbHBIX  MEepeuyHed  y4eOHHMKOB, PEKOMEHIOBAHHBIX
(IomyIIEHHBIX) K HWCIOJIb30BAaHUIO B 00pa30BaTEILHOM TMpOIEcce B 00pa30BaTEIbHBIX
VUPSKICHUAK, PEAUTH3YIOMUX 00pa3oBaTeIbHBIE MPOrpaMMBbI 00IIEro 0o0pa3oBaHUS U
UMEIOIINX TOCYIapCTBCHHYIO aKKpeauTaruio, Ha 2015/16 yaeOHbIi Toay;

e Tlonoxenue o paboyux nMporpaMmax y4eOHbIX MPEIMETOB

e VYcraBa MyHHUIIMIIAJLHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpPEKIeHUs TUMHA3HH No2

B cootBercTBUU ¢ yueOHbIM mmaHoM MAOY rumHazuu No2, B paMKaX OCHOBHOTO OOIIEro
00pa3oBaHus H3y4eHne OUOJIOTHUHN CKIIAIBIBACTCS CIICIYIONIIM 00pa3oM:
6 kmacc — 34 ygaca (1 yac B Henemn0)
7 xiacc — 68 yacoB(2 yaca B HEJIEIIO)
8 wmacc — 68 yacoB(2 yaca B HEJICIIO)
9 kitacc — 66 gacoB (2 yaca B HE/ICITIO)

I[J'IS[ HpI/IO6pCT€HI/I$I NPAKTUYCCKUX HaBBIKOB u ITOBBIII CHUA YPOBHA 3HAHUM
IPEJCTaBIEHHBIMU MPOrPAMMaMU IpPEIyCMaTPUBAETCS BBINOJIHEHHUE Dsijia JIaDOpAaTOPHBIX U
IpaKkTUYeCKNX paboT. 3asBIEHHOE B MPOrpaMMax pa3sHooOpasme paboT mpenanonaraer
BApUATUBHOCTh BbIOOpa yduTeNeM KOHKPETHBIX TeM paboT U (opM HX IMPOBEICHUS C Y4ETOM
MaTepHajJbHOro OOecreueHusl IIKOJIbl, NpopuiIs Kiacca U pe3epBa BpeMeHH. PaboThl,
OTMEYEHHBIE 3HAKOM *,paboThI sl 00513aTEILHOTO BBIITOJIHEHUS.

[Tporpamma Kypca MOJTHOCTBIO BKITFOYAET B celst BOTIPOCHI
mporpaMMbl  001Ie00pa3oBaTeIbHON MIKOJIB. B HeW coxpaHeHbl Bce pasfensl U TEMBI,
u3yyaeMble B CpefHel 00I1eo0pa3oBaTeIbHOM IIKOJIE, OJHAKO COJEepKaHUuEe KaXJI0ro y4yeOHOTO
0JI0Ka YIpPOIIEHO B COOTBETCTBHH C BO3PACTHBIMH OCOOCHHOCTSMH YyYallUXCS M C Y4€TOM
oOpaszoBarenbHOTO ypoBHS. [IpencTaBieHo 3HAYMTENBHOE YHUCIO JAOOPAaTOpPHBIX padoT,
NEeMOHCTpAallMii W OKCKYpCHH, OOJerJarommx  BOCHpHUATHE  y4eOHOTO  MaTepuana.
[TocnenoBarenbHOCTh U3yYEHHsI MaTepHalla TakKe CIIOCOOCTBYET MHTErpalvu Kypca B CUCTEMY
Ouosoruueckoro oopasoBaHus, 3aBepiiaemMoro B 9 kiacce.

[Tporpammoii mpeaycMaTpuBaeTCs H3ydeHHE YYallMMUCS TEOPETUYECKUX M TPHKIATHBIX
OCHOB 00mIeil Ouonmornu. B Hell Hammm oTpakeHHe 3aJadyM, CTOSLIME B HACTOSAIIEE BpeMs
nepea OMOJOTHYECKON HayKo#, pelleHHe KOTOPhIX HANpaBI€HO HAa COXPAHEHHE OKpY’Karollei



IPUPOIBI U 370pOBbs 4enmoBeka. Ocoboe BHUMAaHUE YJEIEHO KOJIOTHUYECKOMY BOCIHUTAHHUIO
MOJIOJICKH.

Nzydenne kypca «OO01mas OMOIOTHS» OCHOBBIBACTCS HA 3HAHMSAX YYAIIUXCS, MOTYyYCHHBIX
0P H3yYEHHH OHOJIOTMYECKUX MAMCHMIUIMH B MIIQQIIMX KJlaccax CpeAHe WIKOJIbI [0
CHEIMATLHBIM TIpOorpaMMaM, U SIBISIETCS MPOJOHKCHUEM JIMHUU OCBOCHUS OMOIOTHYECKHX
JTUCIMIUINH, Ha4aTol B 5 kiacce yueoOnukom «lIpuponosenenue» A. A. Ilnemakosa u H. W.
ConuHa, yueOHukoM «Xuoit opranusm» H. M. Conuna gns yuyammxcs 6 KiaccoB u
yueOnnkoM «buosorus. MHoroo6pasue xuBbix oprann3MoB» B. b. 3axaposa u H. . Conuna.
W3yyenue mpeaMera TakKe OCHOBBIBACTCS Ha 3HAHMSX, MPUOOPETEHHBIX HA YPOKAX XHUMUU,
¢busuku, ucropuu, ¢GuU3MUECKOl U sKoHOMHUYeckoW reorpaduu. Cam mnpenMer sBIseTCS
0a30BBIM Il psia CIENHAIBHBIX JTUCIUILINH, U3y4aeMbIX (aKyJIbTAaTHBHO WJIM WHBIM
00pa3oM B COOTBETCTBUU C MPOGeCCHOHATBHOW OpUEHTALUEH MIKOJIBI, JIHIes (TMMHA3UN ).

Jlist oBBIIIICHHST 00pA30BATEILHOTO YPOBHS U TONTYYEHUS HABBIKOB IO MPAKTUYCCKOMY
HCIIOJIb30BAHUIO TOJIYYEHHBIX 3HAHUU MPOrpaMMoil MmpeaycMaTpUBaeTCs BBINOIHEHHUE psjia
7a00paTopHBIX paboT, KOTOpBIE TPOBOAATCSA IOCIE MOAPOOHOTO HMHCTPYKTaXKa U
03HAKOMIJICHHS YYaIlIUXCS C YCTAHOBJICHHBIMH IIPaBUIIAMU TEXHUKHU O0€30MaCHOCTH.

Jnst yrinyGneHust 3HaHUM U pacIIMpPEHUs] KPyro3opa ydaluxcsi peKOMEHIyI0TCs 9KCKYpCUU
o pasjaenam mnporpammsl: «HacnencTBeHHOCTh M M3BMEHUYMBOCTh OpPTaHU3MOBY», «IBOJIOLUSA
KUBOTO Mupa Ha 3emie», «B3aumooTHomieHus opranusma U cpenbl. OCHOBBI 3Kosnorumy». C
9TOM ke LENbI0 MPEAYCMOTPEHBI IEMOHCTPALINH.

2. TPEBOBAHUA K YPOBHIO ITOATI'OTOBKH YYHALIIUXCA

B pezynomame uzyuenusn npeomema yuauguecs

Y3HAKOT U NOHMYT:

- 0COOEHHOCTH KHU3HU KaK (JOPMBI CYIIECTBOBAHUS MaTEepHH;

* (byHgameHTaNbHBIE TOHATUS OMOJIOTHH;

* 0 CYIIECTBOBAHUU IBOJIOLNOHHON TEOPHH;

* OCHOBHbI€ I'PYMIIbI IPOKAPUOT, TPUOOB, pACTEHUI M )KUBOTHBIX, 0COOEHHOCTH MX
OpraHu3aluy, MHOrooOpasue, a Takke 3KOJIOTHYECKYI0 M X03IMCTBEHHYIO POJIb )KUBBIX
OpraHU3MOB; OCHOBHBIE 00JIaCTH MIPUMEHEHUS! OMOJIOTUYECKUX 3HAHUN B MPAKTUKE

CEJBCKOT0 XO35MCTBA, B PAJE OTPACIIEN IPOMBILIIEHHOCTH, ITPH OXPAHE OKPYKAIOIIEH Cpe/bl
U 3]I0pOBbsI UEJIOBEKA;

Hay4aTcs:

* [10JIb30BaThCs 3HAHUEM OMOJIOTMUYECKUX 3aKOHOMEPHOCTEH 1JIsl 00BACHEHHUS C
MaTepUaINCTUUECKUX TO3ULIMI BOIIPOCOB MPOUCXO0XKACHUS U PAa3BUTHS )KU3HU Ha 3eMile, a
TaK)Ke Pa3JUYHBIX I'PYII PACTEHUH, KUBOTHBIX, B TOM YHCIIE U YEIOBEKA;

* 1aBaTh apryMEHTUPOBAHHYIO OLIEHKY HOBOM MH(OPMAIIUHU 110 OMOJIOTHYECKUM BOIIPOCAM;

® pa6OTaTB C MUKPOCKOIIOM U U3T'OTOBJIATH HpOCTCﬁIJ.IHG npcenaparsl JJId
MHUKPOCKOIINYCCKUX I/ICCJIC,Z[OBaHPlﬁ;

* paboTaTh ¢ y4eOHOW ¥ HAYYHO-TIOMYJISIPHOMN JTUTEPATypOH, COCTABIIATH TJIaH, KOHCIICKT,
pedepar;

* BJIAJCTH SI3BIKOM IIpEIMETA.

I[J'I}I ITOBBILIICHUA 06p3.30BaTeJ'ILHOP0 YPOBHA W NOJYYCHHS HABBIKOB 10 MPAKTUYCCKOMY
WCIIOJAB30BaHNI0 [loNMydeHHBIX 3HAaHUK MPOrpaMMOM IMPEIyCMAaTPUBAECT BBINOJHEHUE psAaa
JIa60paTOpHLIX pa60T, KOTOPLBIC  HIPOXOAATCS  MOCIIC HO,Z[pO6HOF0 HHCTPYKTaka H
O3HAKOMJICHUA YUAaIIUXCA C YCTAHOBJICHHBIMHU IIPaBUJIaMU TCXHUKU 6C3OHaCHOCTI/I.



Jns yrnyOGneHuss 3HAHUW M paCHIMPEHUsS KPYyro3opa yYalluxcsi pPEKOMEHIYIOTCS
SKCKYPCHH TIO pazfesiaMm mporpamMMmbl: «MHorooOpazue ¢hopm KUBOH MPUPOIb», «Pa3BuTne
JKU3HU Ha 3eMiie).

B pezynemame uzyuenua KYPCB yuauwjuecsa y3narom u noumym:

* 0COOCHHOCTH JXKHM3HH KaK (DOPMBI CYIIECTBOBAHUSI MAaTCPHUU;

- poiab (HU3MYECKHX W XUMHUYECKUX TIPOIIECCOB B JKMBBIX CHCTEMax pa3IMYHOTO
MEPAPXUYECKOTO YPOBHS OpraHU3alUH;

* ¢yHIaMEHTAJIbHBIC IOHITHS OUOJIOTHH;

* CYIIHOCTH IIPOIIECCOB OOMEHA BEIIECTB, OHTOTeHE3a, HACIEACTBEHHOCTH U U3MEHYUBOCTH,

*OCHOBHBIE TEOPUU OHOJOTHH: KJICTOYHYIO, XPOMOCOMHYIO TEOPHIO HACJIEICTBEHHOCTH,
ABOJIIOLIMOHHYIO, AaHTPOIIOT€HE3;

*COOTHOIIIEHHE COL[HAIBHOrO U OMOJIOTHYECKOr0 B PBOJIFOLIMHU Y€EJIOBEKA,

* OCHOBHBIE O0JACTH TPUMEHEHHUS OHUOJOTMYECKHUX 3HAHUM B MPAKTHKE CEJIHCKOTO
XO035IUCTBA, B pAJIE€ OTpacield MNPOMBIIIJIEHHOCTH, IPU OXpaHE OKpYXKawoleh cpeasl u
3710pOBbS YEJIOBEKA;

Hay4yaTcs:

* MOJB30BAThCS 3HAHUEM OOIICOMOIOTUYECKUX 3aKOHOMEPHOCTECH st OOBSCHEHUS C
MAaTepUATMCTUYECKUX TMO3UIMKA BOMPOCOB MPOUCXOXKICHUS U Pa3BUTHUS KU3HU Ha 3emie, a
TAK)K€ Pa3JUYHBIX I'PYII PACTCHHUM, )KUBOTHBIX, B TOM YHCIIE U YEIOBEKA;

* JaBaTh apryMEHTUPOBAHHYIO OIICHKY HOBOI MH(OpMAaIIIH 110 OUOIOrHYECKUM BOTIPOCaM;

* paboTaTh ¢ MUKPOCKOIIOM M M3TOTOBJISATH MPOCTEHIIINE MpenapaThl I MUKPOCKOMUYECKUX
HUCCIICTIOBAHUM;

° pelaTh FTeHETUYECKHUE 3a/1a4l, COCTABIISTH POJAOCIOBHEBIE,

* CTPOUTH BapHALlMOHHBIE KPUBBIEC HA PACTUTEILHOM U KUBOTHOM MaTEpHUAJIC;

* paboTaTh ¢ y4eOHOW M HAYYHO-TIOMYJSPHOW JTUTEPATYPOM, COCTABIATH IJIaH, KOHCIEKT,
pedepar;

*BJIAJIETh A3BIKOM IIPEIMETA.

3. YYEBHO-METOJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHUE NPOTI'PAMMBI

OcHoBHas uTepaTypa

3axapoe B. b., Conun H. U. buonorus. MHoroo6pasue JKuBbIX OpraHu3MoB: y4eOHUK Juis 7
KJacca cpeaneit mkonbl. M.: Jlpoda, moboe nu3nanue.

JononHuTtenbHas IuTepaTypa

buonornueckuii sHIEKIONE IMUEcKuil ciioBaphk. M.: CoBerckas suIuKIoneaus, 2009.
MamontoB C. I'., 3axapos B. b., KoznoBa T. A. OcHOBBI OMONIOTHU: KHUTA JIJIS
camooOpazoBanus. M.: [Ipocsemienue, 2011.
3. MeanukoB b. M. buonorus: ¢gopmsl u ypoBuu xu3Hu. M.: IIpocsemienue, 2009.

Onym 1O. Okonorusa. T. 1—2. M.: Mup, 2009

Conun H. U. buonorus. XKuBoit opranusm: yueOHUK i 6 Kilacca CpeHen mKoibl. M.:
Hpoda, 2010.
6.@nunt P. buonorus B mudpax. M.: Mup, 2010

A

ok

7. ®oynu P. Emte o1l HEMOBTOPUMBII BU (IKOJIOTUYECKUE aCTIEKThI IBOJIIOLINN YEJIOBEKA).
M.: Mup, 2010.

8. DKOJIOTHYECKUE OUYEPKH O Ipupoze u yenoseke / moa pex. b. I'pxxumeka. M.: [Iporpecc,
2011.

HayuHno-nionynsipHas mreparypa



1.  AxumymkuH Y. Mup kxuBOTHBIX (0€CII03BOHOYHBIE U UCKOIIAEMBIE )KUBOTHBIE). M.
Mpgicas, 2010.
2.  Axumymkuda M. Mup KUBOTHBIX (MJICKOIIUTAIOIIHE, WK 3Bepr). M.: Mbicis, 2008.
3. AxumymikuH M. Mup )XKMBOTHBIX (HAcCEKOMBIC, TMayKH, JJOMAITHUE KUBOTHBIC). M.:
Meicib, 2009.
4. AxumymkuH W. HeBuaumeie HutH npupoasl. M.: Meicis, 2009.
5.I'pxumex b. Jlukoe xuBoTHOE U yenoBeK. M.: Meicib, 2009.
6. EscrokoB B. B. Mudsi o Becenennoii. HoBocuoupck: Hayka, 2008.
7. Yunoppu A. T. Bpems mno Ouonormyeckum wyacam. M.: Mup, 2010.
8.  Illnmnap 3. B. Uctopus xu3Hu Ha 3emie / Xxynox. 3. bypuan. IIpara: Atpus, 2007.
9. Orrenbopo . Kusas mianera. M.: Mup, 2009.
10. Drrenbdopo [. XKuzup Ha 3emiue. M.: Mup, 2011.
11. Axosnesa U., SAxosneB B. 1o cienam munysiero. M.: Jlerckas auteparypa, 2010.

MULTIMEDIA — noanep:xka kypca

1. DNEeKTpOHHBIE YPOKH M TecThl. buosorus B mkone. — «lIpocBemenune-mennay,
2007-2008
2. Penerurop mo Owonornn Kupmmma um Medomus 2008. — «Hpro Menua

Jxenepeitiny, 2008

HNuTepHeT-pecypcesl:

http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. IlogOopka WHTEpHET-MaTepHaIoB

JUISL yYUTelel OMOJIOTUH 110 Pa3HbIM OHOJIOTHYSCKUM JUCHUTLTHHAM.
http://school-collection.edu.ru Exunas komnekuus nupoBbIX 00pa30BaTENLHBIX PECYPCOB.

4. COAEPXAHHUE KYPCA

Buognorus. 6 kaacc. JKusoii opranusm.
(34 uacoes, 1 uac 6 Hedenro)
Kypc «KuBoi oprannsm» mocTpoeH Ha OCHOBE CPAaBHUTEIBHOTO M3YYEHHUS OCHOBHBIX I'DYIIII
OPraHU3MOB, UX CTPOCHUS U KU3ZHEAEITEIBHOCTH.

PA3JIEJT 1
CTpoeHue 1 CBOHCTBA KUBBIX OPranu3moB (/0 uacos).

Tema 1.1
OcHoBHbBIE CBOICTBA JKMBBIX OPraHu3MoOB (/ uac)
MHuoroo0pa3ue XuBbIX Oopranu3MoB. OCHOBHBIE CBOWCTBAa KUBBIX OPraHU3MOB: KJIETOYHOE
CTpPOEHHE, CXOJAHBIM XUMHMUYECKHI COCTaB, OOMEH BEIIECTB W HHEPrUH, NMUTAHUE, JbIXaHHE,
BbIJIEJICHHUE, POCT U pa3BUTHE, Pa3IpakUMOCTb, IBH)KEHHE, pa3MHOKEHHE.
Tema 1.2
XuMHYeCKHii cocTaB KjeToK]1 yac (Tema u3y4aercst 10 YCMOTPEHHUIO YYUTEJIs)
ConepxaHne XMMHMYECKHX DJJIEMEHTOB B KieTKe. Bopa, npyrue HeopraHudecKue
BEILIECTBA, UX POJIb B >KU3HEJEITEIbHOCTH KJIEeTOK. OpraHndyeckue BellecTBa: OelKw,
JKUPBI, YTIIEBO/IbI, HYKJIEHHOBBIE KUCIIOTHI, X POJIb B KIIETKE.
m JlaGopatopHbIie pabOThI
OmnpeneneHue coctaBa CEMsIH MILIEHULIBI.
Omnpenenenne GU3NIECKUX CBOMCTB OEJIKOB, JKUPOB, YIII€BO/IOB.
Tema 1.3


http://www.gnpbu.ru/
http://school-collection.edu.ru/

CTpoeHune pacTUTEJbHOM M *)KUBOTHOM KJIETOK (2 uaca)

Kitletka — anemeHTapHas eauHULA KUBOro. be3bsaepHble U snepHble KiaeTku. CTpoeHue u
GYHKIHH SIpa, MATOILIA3MbI M €€ OPTaHOUI0B. XPOMOCOMBI, UX 3HAYCHHE.

Pa3nuuus B CTpOEHUU PACTUTENBHOM U )KMBOTHOM KJIETOK.
m JlaGopaTopHble U pakTHYECKHE PabOThI

CTpoeHue KJIETOK KHBbIX OPTraHM3MOB (Ha FOTOBBIX MHUKpoOIpenapaTax)™®.
Tema 1.4
TkaHu pacTeHMd U )KMBOTHBIX (2 uaca)

[Tonsatue «rtkanp». KileTOUHBIE 3JIEMEHTBI W MEXKKIETOYHOE BEMIECTBO. THIIBI TKaHEH
pacTeHui, UxX MHOroo0Opasue, 3HA4€HHE, OCOOCHHOCTH CTpOCHHs. THUIbI TKaHEeW MKUBOTHBIX
OpPTaHU3MOB, UX CTPOCHHUE U (PYHKIIHH.

m JlaGoparopnas padora
TKaHM )KUBBIX OPraHU3MOB*.
Tema 1.5
OpraHbl U cucTeMbl OPraHos (3 uaca)

IMonsitue «opran». Opranbl IIBETKOBOIO pacTeHHUs. BHelllHee cTpoeHHE U 3HAUYCHHE
kopHs. KopHeBble cucteMbl. Buion3mMeHeHuss KOpHEN.

Crtpoenue u 3HayeHue nodera. [Touka — 3a4aTOYHBII1 TIOOET.

Crebenp Kak oceBoi opras noodera. [lepenBrkeHne BEIIECTB MO CTEOIIO.

Jluct. Ctpoenue u ¢pynkuuu. I[IpocTeie u cnoxHbie TUCThs. L[BEeTOK, ero 3HaueHue u
cTpoeHue (OKOJIOIBETHUK, THIYMHKHU, TeCTUKH ). COLBETHSI.

[Tnoxel. 3nauenue u pazHooOpasue. CTpoeHHE CEMSIH OJHOJIOJILHOTO U JIBYJIOJIBHOTO
pacTeHui.

Cuctembl opraHoB. (OCHOBHBIE CHCTEMBI OpPraHOB >KHBOTHOTO OpraHu3Ma:
NUIIEeBapUTEIbHAsl, KPOBEHOCHAas, JbIXaTeJbHAas, BbIJIECIUTEIIbHAS,  OIIOPHO-
JIBUTATENIbHAsI, HEPBHAsI, DHAOKPUHHAs, PA3MHOXKEHMUS.

m JlaboparopHasi paborta
PacniozHaBaHmne opraHoB y pacTe€HHUH U )KUBOTHBIX *.
Tema 16
PacTeHus1 4 )KHBOTHbIE KaK 1eJIOCTHbIE opraHu3mbl (/ uac)

B3auMoOCBsA3p KJIETOK, TKaHEel M OpraHoB B opraHu3MaX. JKuBbBIE OpraHu3Mbl U

OKpyJ’Karolas cpena.
PA3IEJI 2
KusnenessTeIbHOCTH opranusma (23 uaca)
Tema 2.1
IIuranue n numeBapenue (4 uaca)

CylIHOCTh MOHATHS «NUTaHue». OCOOCHHOCTH THUTAHUSI PACTUTEIBHOTO OpraHu3Ma.
ITouBenHoe nuranue. Bo3aynHoe nutanue (GOTOCUHTES).

OcoOEHHOCTH TIMTaHUs >XUBOTHBIX. TpaBOsSAHBIC >KUBOTHBIC, XHUIIHUKU, TPYMHOEIbI;
CUMOHWOHTHI, TTAPA3UTHI.

[TumeBapenue u ero 3HadeHue. OCOOEHHOCTU CTPOEHUSI MUILIEBAPUTEIbHBIX CUCTEM
)KUBOTHBIX. [IumieBapurenbHbie GEPMEHTHI U UX 3HAUYCHUE.

m JlemoHcTpalus aeiCcTBUS )KETyIOUHOTO COKa Ha OEJoK, CIIOHBI Ha KpaxMall; OIbITa,
JIOKa3bIBAIOIIETO 00pa3oBaHue Kpaxmasa Ha CBETY, MOTJIOMIEHUE YTTIEKUCIOTO ra3a JIUCThSIMU;
POJIU CBETA U BOJABI B )KU3HU PACTCHUI.

Tema 2.2 JIbixanue (2 uaca)

3HaueHue nbIxaHus. Ponb KUCIOpoZla B MpOLIECCE€ pacUISIUIEHUSI OPTraHUYECKUX
BEILIECTB U OCBOOOXKIeHUs dHEepruM. JlpixaHue pacteHuid. Poiab yCTBHUII U YEeUEBUYEK B
MpoIIecce IbIXaHus pacTeHu. [[pixanue KuBOTHBIX. OpTaHbl AbIXaHUS KUBOTHBIX OPTaHU3MOB.
m JleMoHcTpalus OnbITOB, WILTIOCTPUPYIOLINX JbIXaHUE NIPOPaACTAIOIINUX CEMSIH,
JIbIXaHUEe KOPHEil; 0OHapy’KEeHUE YTJIEKHUCIIOro ra3a B BbIIbIXa€MOM BO3/1yXe€.

Tema 2.3



IlepeaBuskeHue BeniecTs B opranusme (2 uaca)

IlepeHoc BemecTB B OopraHusMe, €ro 3HadeHHe. llepenBrkeHue BEIECTB B PACTCHHM.
OCOoOeHHOCTH CTPOEHUS OPraHOB PaCTEHH, 00ECIIEUNBAIOIIMX MTPOIIECC TIEPEHOCA BEIIECTB.

OcobGeHHOCTH mepeHoca BEIIECTB B OpraHu3Max >KMBOTHBIX. KpoBeHOCHas1 cuctema,
ee cTpoeHue, QyHKIUH.

I'emonumda, KpoBb U €€ cocTaBHbIC YacTH (IJ1a3Ma, KJIETKH KPOBH).

m [Ipaktuueckas pabora

[lepenBureHne BOJbl 1 MUHEPAIbHBIX BEIIECTB MO CTEOIIO*.
| JleMoHCcTpanysl OnbITa, WUIIOCTPUPYIOLIETO MyTH NEPEABHXKEHUSI OPraHUYEeCKUX
BEILIECTB MO CTEOJI0; CTPOCHUSI KJIETOK KPOBH JIATYIIKHU U YEJIOBEKa.

T em a 2.4 Boigenenune (2 yaca)

Ponb BelENEHUs B mpouLecce KU3HEIEATEIbHOCTH OpPraHU3MOB, NMPOAYKTHI BBIICICHUS Y
pacTeHM W JKUBOTHBIX. Bblnenenne y pacrenuil. Beigenenune y kuBOTHbIX. OCHOBHBIE
BBIJICTIUTENIbHbBIE CUCTEMBI Y )KUBOTHBIX. OOMEH BEIIECTB U SHEPTUU.

Tema 2.5
Onopuble cucremsl (2 yaca)

3HaueHUE ONMOPHBIX CHUCTEM B JKHM3HU OpraHn3mMoB. ONOpHbIE CUCTEMbI PACTECHUU.
OrnopHbI€ CUCTEMBI )KUBOTHBIX.

m JlaGoparopnas pabota

Pa3znoo6pa3ue onopHBIX CUCTEM KUBOTHBIX.

m JleMoHCTpanus CKelIeTOB MIEKONUTAOIIUX, PACTIUIIOB KOCTEH, pAKOBUH MOJUTIOCKOB,
KOJUIEKIIMIA HACEKOMBIX.
Tema 2.6 /IBu:kenue (2 uaca)

JBrkeHHe Kak BaKHEWIass OCOOCHHOCTh JKMBOTHBIX OpPraHU3MOB. 3HAUYCHHE
JIBUTATEIbHOW AaKTUBHOCTH. MeXaHH3Mbl, OOECIICYMBAIOIINE JIBM)KEHHE KHUBBIX
OpraHU3MOB.
m JlaGoparopHbIe U MpaKTHYECKHUE PaOOThI

JIBmxkenune nHQY30puH Ty(enbKH.

ITepemMenienne q0KI€BOTO YEPBSL.
Tema 2.7
Peryasinusi npoueccoB Ku3HeAeATeJIbHOCTH (3 uaca)
JKn3HenesTenbHOCT, OpraHu3Ma M €€ CBsI3b C OKpYJKarolei cpenoil. Perymsanus mporeccos
KU3HEJEATEIIbHOCTH opranu3MoB. Paznpaxumocts. HepBHas cructema, 0cOOEHHOCTH CTPOEHHUSI.
Pednekc, MHCTUHKT.

OHJI0KpuHHas cuctema. Ee poib B peryasuuu IpolEeccOB KU3HEAEATENbHOCTH. JKene3bl
BHYTpEHHEN cekpennn. PocToBbIe BellecTBa paCTEHUM.

m JleMoOHCTpaIusi MUKpONIpenapaToB HEPBHOM TKaHU, KOJEHHOT'O M MUTATeIbHOIO Pe(IIEeKCOoB,
Mo/ieieil HEpBHBIX CUCTEM, OPTraHOB YyBCTB PACTEHMM, BBIPALLIEHHBIX IOCIIE 00pabOTKH
POCTOBBIMH BEILIECTBAMH.

Tema 2.8 Pazmuo:kenue (3 uaca)

buonornueckoe 3HaueHue pasMHOkeHUs. Bunpl pasmuoxeHus. becnonoe pasmMHoxeHHE
KUBOTHBIX (J€JIEHUE IMPOCTEHIINX, TOUYKOBAaHUE TMIpHI). becnonoe pa3MHOXKEHUE PACTEHUM.
[TomoBoe pasmHOXkeHHE oOpraHu3MoB. OCOOEHHOCTH TIIOJOBOTO PA3MHOXEHHUS IKUBOTHBIX.
Opransl  pasmHoxeHus. IlomoBble kieTku. OmutonoTBopenue. IlomoBoe pa3mMHOXKEHHE
pactenuii. OnpuieHue, 1BOMHOE omtogoTBOpeHne. OOpa3zoBaHUE MJI0IOB M CEMSH.

m [Ipaktuueckas pabora

BereraTuBHoe pa3MHOK€HHE KOMHATHBIX PacTEHUN™.

m /lemoHCTpanus crnocoboB pa3sMHOXKEHHS PACTeHUH; pa3HOOOpa3usi U CTPOCHUS COLIBETUH.
Tema 2.9
Poct u pazBurune(3 uaca)

Poct m pasButme pacrenmii. MuauBuayansHOe pa3zButThe. PacnpocTpaHeHue IUI0JI0B U

ceMsaH. COCTOSTHME TOKOS, €r0 3HAYEHHE B KU3HU PacTEHUl. YCIOBUS IPOpAcTaHUsI CEMSH.



[Tutanre u poct mpopocTkoB. OCOOEHHOCTH pPa3BUTHUS >KUBOTHBIX OpTaHM3MOB. PasButue
3apojipliia (Ha mpuMepe JaHreTHruka). [loctamOproHanbHOe pa3BUTHE KUBOTHBIX. [IpsimMoe u
HEMpsIMOE Pa3BUTHE.
JlabopaTopHble U MpakTHUYeCKue pabOThI

[Tpsimoe u HempsIMOE Pa3BUTHE HACEKOMBIX (Ha KOJUICKIIMOHHOM Marepuaie)*.
m JlemoHcTpanus crnoco00B pacnpoCTpaHEHUs TUIOJ0B U CEMSIH; TPOPACTAHUS CEMsIH.

PA3JIEJT 3
Opraunusm u cpena (1 uac)

Tema 31
Cpena oouranusa. ®axkropsl cpensl (1 uac)

Bnusaue ¢(akropoB HEXHBOW NpUpOABI (TemMmepaTypa, BIaKHOCTb, CBET) Ha >KHUBBIE
opraHu3Mbl. B3anMooTHOIIEHUS )KUBBIX OPraHU3MOB.
| I[CMOHCTpaI_[I/HI KOHHCKHHﬁ, HIUTIOCTPUPYIOIIUX SKOJIOTUYICCKUC B3aUMOCBA3HU JKUBBIX
OpraHU3MOB.

IIpupoansbie coodiecTBa

[TpupogHoe coobmecTBo u dkocuctema. CTPYKTypa W CBSI3U B IPUPOJHOM COOOIIECTBE.
Llenu nutaHus.
m JleMoHcTpauus MoAenel SKOJOTHYECKUX CUCTEM.

7 KJIIACC
(68 yacos, 2 yaca B Hej1eJ110)
BBenenue (3 yaca)
Mup KUBBIX OPraHU3MOB. Y POBHU OpraHHU3AIMH U CBOICTBA KUBOTO. OCHOBHBIE MMOJIOKECHHUS
yuenus Y.JlapBruHa o ectecTBeHHOM 0TOOpe. EcTecTBeHHas cucTeMa ®UBOM NMPUPOABI Kak
OTpakeHHE HBOIIIOLNHU KHU3HU Ha 3emuie. [lapcTBa KUBOI IPUPOIBIL.
PA3JIEJI 1
IapcrBo IIpokapnotsl (3 yaca)
Tema 1.1
MHnoroo0pa3ue, 0cO0€HHOCTH CTPOCHHS M NPOUCXOKACHHE NPOKAPHOTHYECKUX
opranu3moB (3 yaca)
[Tpoucxoxaenue u sBomtorus Oakrepuil. O0IMe CBONCTBA MPOKAPUOTHUUYECKUX OPTaHU3MOB.
Mmuoroo6pasue hopm 6aktepuii. OCOOEHHOCTH CTPOSHUS OaKTepuaIbHOM KiIeTKu. [loHsTHE O
TUIaX oOMeHa y mpokapruoT. OCOOEHHOCTH OpraHU3alMU U )KU3HEAEATEIbHOCTH POKapUOT;
PacpoCTpaHEHHOCTD U POJib B OMOIIEHO3aX. DKOJIOTHYEeCcKask pojib U MEJUIIMHCKOE 3HaUeHue (Ha
npuMepe npezacraBuTeneit noauapcrsa Hacrosmue 6akrepun).
m /JlemoHcTpanus
CxeMbl BO3HUKHOBEHHUS OJTHOKJIETOYHBIX JYKapHOT, MHOTOKJIETOYHBIX OPraHU3MOB; Pa3BUTHE
L[ApPCTB PAaCTEHUM U )KMBOTHBIX, MPEJCTABIEHHBIX B yueOHUKe. CTpoeHHE KIETOK PAa3IUYHBIX
npokapuoT. CTpoeHne 1 MHOroobpasue OakTepuil.
m OcnogHole nonsamusi. be3bsiiepHble (MPOKAPUOTHIECKUE) KIETKH. DYKAPUOTHIECKUE KIICTKH,
UMeEIoIIMe OrpaHMYeHHOE 0005104KOH s1/1po. KieTka — anemMeHTapHas CTpyKTypHO-
(GyHKIMOHAIbHAS €IMHUIA BCETO JKHUBOTO.
B Vmenus. OObSCHATh C MATEPUAIUCTUYECKUX MO3UIIUI Mpo1ecc BOZBHUKHOBEHUS KU3HU
Ha 3emJe KaK eCTECTBEHHOE COOBITHE B LIETIH YBOJIIOIIMOHHBIX MTpeo0pa3oBaHuil MaTepuu B
1eJ0M. XapaKTepu30BaTh 0COOCHHOCTH OpPraHU3allK KIETOK MPOKAPUOT, AaHATU3UPOBATh UX
poJib B OuoneHo3ax. [IpuBoauThs mpuMepsl pacnpoCTpPaHEHHOCTH TPOKAPHOT.

PA3JIEJI 2 apcTBo I'pudsbl (4 uaca)
Tema 2.1
Oo0mas xapakrepucruka rpu6os (3 uaca)



[TpoucxoxxaeHue u 3Bomoonus rpudoB. OcobennHocmu cmpoeHusi Kiemoxk epubos.
OcnosHbie uepmeol opeaHuzayuu  MHO20KIEMOUHbIX  2pubos. Omoenvl:
Xumpuouomuxoma, 3uecomuxoma, Ackomuxoma, bazuouomuxoma, Omukoma, 2pynna
Hecosepuiennvie epubdvl. OCOOCHHOCTH >KM3HEACATEIBHOCTH M pacmnpocTpaHeHue. Poib
rpuOOB B OMOIIEHO3aX M XO3HCTBEHHOW JEATEIbHOCTH YeIIOBEKA.

m JlemoHcTparust. CXxeMbl CTPOSHHUS TIPENICTABUTENCH Pa3IMYHbBIX CHCTEMATHYECKUX TPYIIIT
rpuOoB. Paznuunbie npeacraButeny napctsa [ pudbl. CTpoeHHE MI0J0BOTO TeJa MIISTOYHOTO
rpubda.

m JlaGopaTtopHbIe 1 MpaKTUYECKHe PaboThI
Crtpoenue miecHeBOro rpuda Mmykopa*™.
Pacno3naBanue cbeTOOHBIX U ATOBUTHIX IPUOOB*.

Tema 2.2 Jlumaitauku (1 yac)

[Tonstue o cum6buoze. O0Ias XapaKTEPUCTHKA JIUIIAHHUKOB. THITBI CIIOEBHIL JINIIAHHUKOB,;
0COOCHHOCTH KU3HEIEATEIbHOCTH, PACIIPOCTPAHEHHOCTh M SKOJIOTMYECKast pOJib JIUILARHUKOB.

m JlemoncTpamms. CXxeMbl CTpOEHUS JIMIIAWHUKOB. Pa3inunbie mpecTaBUTEH JIUIIAMHIKOB.

m  Ocnosnvie nonssmus. llapcTBa xxuBoit npupoasl. JlosinepHsie (IpoKapuOTHUECKHE)
OpraHu3MBbl; OaKTepHu, UAaHOOAKTEPUHU. DYKapHOTHIYECKHE OPTaHN3Mbl, HUMEIOIIHE
OrpaHUYEHHOE 000JIOUKOM AP0

m  Ymenus. OObSACHATH CTPOCHHE IPUOOB U JTHIIANHUKOB. [IpUBOINTE IpUMEPHI
pacrnpocTpaHEHHOCTH IpUOOB U JUIIAHHUKOB U XapaKTepPU30BaTh UX poOJib B OMOLIEHO3aX.

PA3JIEJ 3

HapcrBo Pacrenus (20 uacos)

Tema 3.1
O 0 masn xapakrepucTuka pacrenuii (1 uvaca)

PacturensHBIN OpraHu3M KakK NOEJIOCTHAasA CUCTCMA. KJ'ICTKI/I, TKaHHU, OpTraHbl U CHCTCMBI
OpTraHOB paCTCHHﬁ. Pel"y}'IHI_II/ISI KHU3HCOACATCIBbHOCTHU paCTeHHﬁ; (I)I/ITOFOpMOHI)I. OcobeHHOCTH
KHU3HCACATCIBHOCTH paCTeHHfI; (1)OTOCI/IHT€3, murMenTel. CucreMaTHka paCTeHHﬁ; HU3MINUE U

BBICIITHUEC pACTCHUS.

m JlemoHcTpanus. Pucynku yueOHUKa, TOKa3bIBAIOLINE OCOOEHHOCTH CTPOCHHUS U
KU3HEJEATENIBHOCTH Pa3IMYHbIX IIPEICTaBUTENIEH LJapcTBa pacTeHui. CXeMbl, OTpaXkarouiue
OCHOBHBIC HAITPpaBJICHWA 3BOJIIOIUHN PACTUTCIIBHBIX OPraHu3MOB.

Tema 3.2
Husumme pacrenus 4 uac

Bopopocnu kak gpeBHeimnas rpynmna pacteHuid. OOmias xapaKTEepUCTHKA BOJOPOCIEH.
OcoOenHoctu cTpoeHus Tena. OJHOKIETOYHbIE U MHOTOKJIETOYHBIE BOJOpocan. MHoroobpasue
BOJIOpOCIIEN: OTAenbl 3eneHble Bopopocau, bypsie nu KpacHeie Bogopociu. PacnipoctpaneHue B
BOJHBIX U Ha3eMHBIX OHMOIIEHO3aX, YKOJOTUUECKast pojIb Bogopociei. [IpakTuyeckoe 3HaueHUE.

| I[CMOHCTpaLII/I}I. Cxembl CTPOCHUMA BO,Z[OpOCHCﬁ Pa3JIMYHBIX OTACJIIOB.

m JlaboparopHas pabota
W3y4eHne BHEITHETO CTPOCHUS BOAOPOCTEH™.

Tema 3.3
Bobicmimne pacrenus (6 uac)

[Ipoucxoxaenue U 001ast XapaKTEePUCTHKA BBICIIUX pacTeHHil. OCOOEHHOCTH OpraHu3aluN
Y UHAUBUAYATbHOTO PA3BUTHUSI BBICIIMX PACTCHUM.



Crniopossle pacteHus. O01mas XapakTeprCcTUKa, IIPOUCXOXKICHHUE.

Otnen MoxoBuaHbIE; 0COOEHHOCTH OpraHW3aIlNH, )KU3HEHHOTO IUKiIa. PacnpocTpanenue u
pOJL B OMOIIEHO3aX.

Otaen [lnaynoBuaHbIie; 0COOEHHOCTH OpraHU3allly, >KU3HEHHOTO Iukia. Pacnpoctpanenue
U poJib B OMOLIEHO3aX.

Otaen XBoIIEBUIHbBIE; 0COOCHHOCTH OpraHU3alllH, )KU3HEHHOT O LMKJa. PacnpocTpanenue u
pOJb B OMOIIEHO3aX.

Otaen [TanopotHukoBuaHbIe. [IponcxoxaeHre 1 0COOEHHOCTH OpraHU3alNKi NalOPOTHUKOB.
JKM3HEHHBIN UKII MAOPOTHUKOB. PacipocTpaneHue ManopoTHUKOB B IPUPOJIE U UX POJIb B
OHOLIEHO3aX.

Hemonctpanusi. CxemMbl CTpPOCHHMS M >KH3HEHHBIX ILHMKIOB MXOB, XBOIICH W IUIAyHOB.
PaznuuHble npencraBuTeNN MXOB, IUIAYHOB M XBOLIeH. CXeMbI CTPOEHUS NMAIlOPOTHHUKA; TPEBHUE
NarnopoTHUKOBUAHBIE. CXxeMa IMIIeHa pa3BUTUSA NANoOpOTHUKA. Pa3nuuHble NpenCcTaBUTEIH
MarlOPOTHUKOB.

m JlaGopartopHas pabora
M3ydeHne BHEIITHETO CTPOCHUS MXOB*.
W3yueHne BHEIIHETO CTPOEHUS MAIIOPOTHUKA™.

Tema 3.4
Otaen INosiocemenHble pacTenus (2 uaca)

[TpoucxoxaeHue U OCOOEHHOCTH OPraHU3aLUKM TI'OJIOCEMEHHBIX PAcTEeHHi; CTpOeHHEe Tea,
KU3HEHHbIE ()OPMBI TOJIOCEMEHHBIX. MHOT00Opasue, pacipoCcTpaHEHHOCTh TOJOCEMEHHBIX, UX
poJIb B OMOLIEHO3aX M MPAKTUUECKOE 3HAUCHHE.

| I[GMOHCTpaIII/ISI. CxeMmbl CTPOCHUA I'OJIOCEMCHHBIX, IIUKJI pa3BUTHUA COCHBIL. Pazauunsie
npeaACTaBUTCIN I'OJIOCCMCHHBIX.

m JlaGopaTopHas pabora
W3y4yeHue cTpoeHus: 1 MHOrooOpas3us TOJIOCEMEHHBIX pacTeHU™.

Tema 3.5
Otnen [HokpbiTocemennbie (LIBeTkoBbIE) pacTenust 7 yacos)

[IpoucxoxaeHne 1 0COOCHHOCTH OPTraHU3aIuU TOKPHITOCEMEHHBIX PACTEHUM; CTPOCHHE Tela,
JKU3HEHHBIEe (POPMBI TOKpBITOceMeHHBIX. Kiacesl OnHononbHbIe U JIBYy0IbHBIE, OCHOBHBIE
cemelicTBa (2 ceMelicTBa OTHOIONIBHBIX U 3 CeMECTBA IBYJ0JIBHBIX pacTeHuit). MHoroobpasue,
pacipOCTPaHEHHOCTh IIBETKOBBIX, X POJIb B OMOIIEH032aX, B )KU3HU YETIOBEKA U €T0
XO3SIICTBEHHOM €SI TEIBHOCTH.

m JlemoHcTpanus. CxeMa CTpOE€HHs [IBETKOBOI'O PACTEHUA; CTPOEHUs BeTKa. [{ukin
pa3BUTHA IBETKOBBIX pacTeHUH (JIBOWHOE omuioAoTBopeHue). [IpeacrtaBurenu pa3inuaHbIx
CEMEMCTB MOKPBHITOCEMEHHBIX PACTEHUM.

m JlaGopaTopHbie U MpakTUYECKUE PAOOTHI

W3ydeHne CTpoeHMs MOKPHITOCEMEHHBIX PACTEHHIT*.

PacnioznaBanue Haunbosee pacrnpOCTpaHEHHBIX PACTEHUN CBOEW MECTHOCTHU, ONpeEesieHHue UX
CHUCTEMATUYECKOTO ITOJIOKEHUS B )KU3HH YeJIOBEKa™.

m Ocnosnvie nonamus. PacturensHslil oprauusM. Husmme pacrenus. Otaensl pacTeHUN.
3eneHsble, Oypble U KpacHbIE BOJOPOCIIH.

Mx#, NaayHbl, XBOIIH, TATOPOTHUKH; )KU3HEHHBIH IIUKII; CHOPO(UT U raMeTO(uT.
['onoceMeHHble pacTeHUs; 3HAUCHHE MOSBICHUS CEMEHU; KU3HEHHBIA IIUKII COCHBI; CIOPO(UT
¥ raMeTo(dur.

Briciine pacrenus. Otaensl pacteHuid. [lokpeiToceMeHHBIE pAacTeHMs; 3HAYEHUE IOSIBICHUS
IU10/1a; )KU3HEHHBIN IIUKJI [IBETKOBOI'O PACTEHUS; CIIOPO(UT U raMeTO(DUT.



m Vuenus. OOBSCHATH OCOOCHHOCTH OpraHU3alliy KJIETOK, OPTAaHOB U TKaHEW pacTCHUH.
[TpuBOAUTH IPUMEPHI PACTIPOCTPAHEHHOCTH BOJOPOCIEH, CIOPOBBIX, TOJIOCEMEHHBIX U
[BETKOBBIX PACTEHUHN U XapaKTEPU30BaTh UX POJIb B OMOLIEHO33aX.

PA3JIEJ] 4

HapcrBo )KuBotHbie (37 uacos)
Tema 4.1
OO0masi XxapakTepucTUKa sKMBOTHBIX (1 uac)

JKMBOTHBIM OpraHM3M KakK LeJOCTHass cucrtemMa. KieTrkw, TKaHH, OpraHbl U CHCTEMBI
OpPraHoB >KMBOTHBIX. Perynsuus >Ku3HeAesITeIbHOCTH >KUBOTHBIX; HEPBHAS W SHAOKPUHHAsS
perymsamuu.  OCOOCHHOCTH — KHU3HENESATCIHbHOCTH  JKMBOTHBIX, OTJIMYAIONIME WX  OT
MpeICTaBUTENEH APYTUX ApCTB KUBOM pupoabl. CHCcTeMaTHKa )KUBOTHBIX; TAKCOHOMUYECKHUE
KaTErOp1HU; OJTHOKJIETOYHBIE U MHOTOKJIETOYHBIC (0€CIT03BOHOYHBIC U XOP/IOBHIE) )KHBOTHBIE.
Tema 4.2
HoxuapcTrBo OnHOKIETOUHBbIE (2 Yaca)

OO0mrast xapakTepucTHka TnpocTedmux. KieTka OJHOKJIETOYHBIX IKHUBOTHBIX KAk
LEJIOCTHBIH OpraHu3M; OCOOEHHOCTH OpraHu3alud KJIETOK NPOCTEHIINX, CIEeLHaIbHbIe
opranouipl. PazHooOpa3ue npocTediinx U uX pojib B OMOLIEHO3aX, KU3HU YeJIOBEKa U €ro
X034 CTBEHHOM AEATEIBHOCTH.

Tun Capxooceymukonocyvl, MHO2000Opa3ue hopm capkoOO8bIX U HC2YMUKOBBIX.

Tun Cnopoguku,; cnoposuku — napasumel 4eioeeka u djcugomuuvix. Ocobennocmu
opeanuzayuu npeocmasumenei.

Tun Ungpyzopuu. Muozoobpasue unghyzopuii u ux poiv 8 bUOYeHo3ax.

m JlemoncTtpauus. Cxembl CTpOCHHs aMeObl, IBIIICHBI 3€JI€HON U HHPY30pUH TYDETbKHU.
[IpencraButeny pa3nUYHBIX TPYII OJHOKJIETOYHBIX.

m JlaGopartopHas paboTa

Crtpoenue HHPY30pHH TyPesbKH.
Tema 4.3
Hoauapcreo MHorokJierounsie (1 yac)

061/1461}1 xapakmepucmuka MHOCOKAEMOUYHbIX IHCUBOMHbLX, MUNblL CUMMEMPUU.
Knemxu u mxanu HCUBOMHDBIX. Hpocmedmue MHOCOKJIE€MOUYHblE — 2y6K1/l,' ux
pacnpocmpaHnReHue u 3KojlocuvecKkoe 3HadveHue.

m JlemoHcTpamusa. THUIBI CHMMETPUH Y MHOTOKJIETOYHBIX >KHBOTHBIX. MHOTOOOpa3me
I'yOoK.
Tema 4.4
Tun Kumeunomnosaocrtuslie (3 uaca)

Oco0OeHHOCTH OpraHW3allid KHIIEYHOIOJIOCTHBIX. becrmonoe W ToloBOe pa3MHOXKECHHE.
MHuoroobpa3ue M pacupoCTpaHEHHE KHUIIEYHOTOJOCTHBIX; THUIPOWAHBIC, CIU(DOUIHBIE U
Kopayuibl. POnb B IPUPOIHBIX COOOIIECTBAX.

| I[CMOHCTpaLII/I}I. Cxema CTPOCHUA THAPBLI, MCAY3bl U KOJIOHNU KOPAJIJIOBBIX ITOJIUIIOB.
buonenos KOpaJlJIOBOTO pI/I(I)a Bremnee u BHYTPCHHCC CTPOCHUC KUIICYHOITIOJIOCTHBIX.

Tema 4.5
Tun Ilnockue yepsu (2 uaca)

OcoOeHHOCTH OpraHu3anuu TIOCKuX dYepBed. CBOOOAHOXWBYIIME PECHUYHBIE YEPBHU.
MHuoroo6pa3ue peCHUUHBIX YepBei 1 X poiib B OuoreHo3ax. [IpucnocobieHus k mapasuTusmMy
y IUIOCKHUX YE€PBEH; KIACChl COCAIBIUIMKOB U JIECHTOUYHBIX yepBel. [loHsATHE O KHU3HEHHOM



[UKJIE; UKIBI Pa3BUTHS TEUYEHOYHOIO COCajbIIMKa W Oblubero 1memHs. MHorooOpasue
IJIOCKUX YepBei-napa3uToB; Mephl NPOGUIaKTUKH Mapa3uTapHbIX 3a00JIeBaHUI.

m /lemoncrpanus. CXeMbl CTPOEHUS TUIOCKUX YEPBEH, BEIyIUX CBOOOTHBIN
napa3uTUYECKuil 00pa3 )KU3HU. Pa3nuyHble MpeACcTaBUTENN PECHUYHBIX YepBei. CXeMbl
KU3HEHHBIX IUKJIOB MEYEHOYHOTO COCANBINNUKA U OBIUBEro IEIHS.

Tema 4.6
Tun Kpyrusie yepsu (1 uac)

Oco0eHHOCTH OpraHu3allK KPYTJIbIX YepBeil (Ha MpuMepe acKapuabl YeJIOBEYECKOM ).
CBOOOTHOKUBYIIIKME U MTAPA3ZUTUUECKHUE KPYTJIbIe YepBH. LMK pa3BuTHS acKapuabl
YeJI0BEYECKOM; Mepbl NPOMUIAKTUKN aCKapHaI03a.

* JlemoHcTpanusi. Cxema CTpOEHUS W LUKI Pa3BUTHUSI acKapuibl yejloBedecKou. Pasznnunbie
CBOOOHOKUBYIIIME U MapazuTudeckue GopMbl KPYIJIbIX YepBEil.
Tema 4.7

Tun Koabuarbie yepBu (3 yaca)

OCOOEHHOCTH OpraHu3aliy KOJbYATHIX YepBEe (Ha mpuMepe MHOTOIIETHUHKOBOTO YEpBS
Hepeu/ibl); BTOPUUHAs M0JIOCTh Teaa. MHOrooOpasue KojabuaThlX YepBeil; MHOTOLIETUHKOBBIE U
MaJIOIIETUHKOBBIE KOJbYAThIC YEPBH, MUABKU. 3HAUCHHE KOJIBYATHIX YePBEH B OMOLIEHO3aX.

» Jlemonctpanusa. Cxema CTpOCHUS MHOTOIIETUHKOBOTO M MAJIOIIETHHKOBOT'O KOJIbYATBIX
yepBel. Paziinunble mpeACcTaBUTENM TUIIA KOJIbYAThIX YEPBEH.

m JlaGoparopnas padora
BHeriHee cTpoeHHe T0KICBOTIO YepPBS.
Tema 4.8
Tun Mosamocku (2 yaca)

OcoOeHHOCTH OpraHM3allMd MOJUIIOCKOB; CMEIIaHHas IMoJIocTh Tena. MHoroo0Opasue
MOJIJIFOCKOB., KJIaCChbl BpIOXOHOFI/IX, ABYCTBOPYATBIX W TOJIOBOHOI'MX MOJIJIFOCKOB. 3HaueHue
MOJIJTIOCKOB B OMOIIeHO03aX. PoJib B KHU3HU YelIOBEKa U €ro X035 CTBEHHOMN 1eATeIbHOCTH.

m /lemoHcTpanus. Cxema CTpoeHUs: OpIOXOHOTHX, IBYCTBOPYATHIX U TOJIOBOHOTUX
MOJITIOCKOB. Pa3nuHble MpeaCcTaBUTENN THIIA MOJUTIOCKOB.
m JlaGoparopnas pabota

BHelnee cTpoeHre MOJUIFOCKOB.

Tema 4.9
Tun Ynenucronorue (7 uacos)

[TpoucxoxaeHre 1 0COOEHHOCTH OpraHU3alK WIEHUCTOHOruX. MHoroobpasue
YJICHUCTOHOTHX; KJIACChI paKOOOpa3HbIX, MayKOOOPa3HbIX, HACEKOMBIX 1 MHOTOHOXEK.

Kmacc PakooOpa3znble. OOmass xapakTepHUCTHKa KJjlacca paKooOpas3HbIX Ha
NpUMepe pedyHoro paka. Beicmme W Hu3mmMe paku. MHorooGpasue M 3HadYeHHUE
paKooOpa3HbIX B OMOIIEHO3AX.

Knacc IlaykooOpazneie. OOmiass XxapakTepUCTHKa TIaykooOpas3HbIX. Ilaykw,
CKOPIIMOHBI, KJIemu. MHOoroo6pasue u 3HaueHue NayKooOpa3HbIX B OMOILIEHO3aX.

Knacc Hacexomblie. MHorooOpa3ue Hacekombix. OOImass xapakTepUCTHKa Kiacca
HACCEKOMBIX, OTpsAAbl HACCKOMBIX C TIOJHBIM HW HCIIOJHBIM MeTaMop(pOBOM.
MHoroo6pasue 1 3HaueHHe HaCEeKOMBIX B OMOLIeH03aX. MHo20oHO0MCKU.

m /lemoHcTpamus. Cxema CTpOEHHUS peYHOTO paka. PaznmuunHble npeacTaBuTenn
HU3IIMX U BBICHIUX pakooOpa3HbIX. Cxema CTpoeHus NayKa-KpecToBHKa. Paznuunele
npescTaBuTeNn Kiacca. CXeMbl CTPOCHUS HACEKOMBIX Pa3IMYHBIX OTPSA0B; MHOTOHOKEK

m JlaGopaTopHas pabora



H3ydeHne BHEITHETO CTPOSHHUSI 1 MHOTOOOpa3usl WICHUCTOHOTUX *.

Tema 4.10 Tun Urnoxkoxue (M3y4aercsi 10 yCMOTPeHHIO yuuTess)l 4

OO01asi xapakTepucThka THITa. MHoOroobpasue HUriIOKOXHX; KIIacChl MOpPCKHe
3Be31bl, Mopckue exu, ['onorypun. MHOroo0pasue u 3K0JI0rn4eckoe 3HauCHHE.

m JlemoHcTpanysa. CXemMbl CTPOSHHUSI MOPCKOM 3BE3/IbI, MOPCKOTO €Xa U TOJIOTYpPHH.
CxeMa npua0oHHOTO OMOIIEHO3a.

Tema 4.11

Tun Xopaossie. becuepennsie (1 uac)
[TponcxoxxaeHne  XOpAOBBIX; MOATUIBI  OecuepenHbIX W MO3BOHOYHBIX. OOmias
xapakrepuctuka tuna. [logtun becuepernHbie: TaHIETHUK; OCOOCHHOCTH €r0 OpTraHU3alud U
pacnpocTpaHeHusl.

m /lemoncrtpanus. Cxema cTpoeHUs JIaHLIETHUKA.
Tema 4.12
Ioarun Io3Bonounsie (UYepennsnie). Hagknacc Poiobl (2 yaca)

OOmiast  xapakTepuCTHMKa  IO3BOHOYHBIX. Ilpoucxoxaenue  ppi0.  OOmas
xapaktepuctuka pblo. Kiacesl XpsmieBble (akynabl M ckaTbl) U KocTHble pbHIOBI.
Mnozoobpaszue kocmuwix polb: xpAweKkocmuvle, Kucmenepwvle, 080AKOObIUAWUE U TIyUenepble
pbibbl. MHOrooOpasue BHJOB M 4YepThl MNPUCHOCOOJIEHHOCTH K cpeie OOUTaHus.
DKOJIOTUYECKOE U XO35THCTBEHHOE 3HAYECHHE PhIO.

*  JlemoHcTtparmusi. MHorooopasue pbi0. Cxema CTpOeHHsI KUCTENEPhIX U JIyderepbiX
poIO.

» JlabopaTopnas pabora
OcoOEeHHOCTH BHEIIHETO CTPOSHUS PHIO B CBSI3U C 00pPa30M KU3HU ™.

Tema 413
Kaacc 3emHoBoanblie (2 uaca)

IlepBbie 3eMHOBOJHBIE. OOIIIas XapaKTE€PHUCTUKA 3€MHOBOJIHBIX KaK MEPBbIX HA3€MHBIX
NO3BOHOYHBIX. becxBocThle, XBocTaThle U Oe3HOrHe am(puoun; MHOroodpasue, cpeia oOUTaHus U
9KOJIOTHYEeCKHEe 0COOeHHOCTU. CTpYKTYpHO-(DYHKIIMOHANIbHASI OpraHU3allusi 3€MHOBOJHBIX Ha
IpUMepe JIATYHIKH. DKOoJoruyeckast pojib U MHOIrooOpa3ne 36 MHOBOIHBIX.

m JlemoHcTpamus. MHoroo6pasue ampuouii. Cxema cTpoeHus KUCTENephIX phi0 1
36MHOBO/IHBIX.

m JlaGoparopnas pabota

Oco0eHHOCTH BHEITHETO CTPOCHUS JISTYILIKH B CBSI3U C 00pa3oM >KU3HU™.
Tema 4.14
Kanacc lIpecmbikarmmuecs (2 yaca)

[Ipoucxoxnenne pentunauid. OOm@as XapakTepUCTHKAa  IMPECMBIKAIOUIUXCSA  Kak
IIEpPBUYHOHA3EMHBIX JKUBOTHBIX. CtpykTypHO-()yHKIIMOHATbHAS Opra”u3anus
MPECMBIKAIOIIMXCS Ha IpuMepe smepuipl. Yemryiiuateie (3MeH, SMIEpUIBI U XaMEJIEOHBHI),
KPOKOJMIIBI U uepenaxu. Pacnpocrtpanenre U MHoroo0Opasue ¢GopM penTuiMii; MOJIoKEeHUe B
HKOJIOTMYECKHX CHCTeMax. BeiMepinne rpynnbl TpeCMbIKAIOIMHAXCS.

m JlemoncTpamms. MHuoroo6pasue mnpecMmbikaronuxcs. Cxema cTpoeHUs 3eMHOBOIHBIX U
PENTHIIN.

Tema 4.15
Kaacc IlItunsl (3 uaca)



[TpoucxosxaeHre MTHUII, TIEPBONTHIIBI U WX MPEJIKH; HACTOsIIME NTUIBI. Kunerpyasle, uiu
JeTaronye; OecKuaeBkle, MIIM Oerarolye; TUHIBUHEI, WK IjIaBaronue nTuibl. OcoO0eHHOCTH
OpraHU3alMKi U IKOJIOTHYEcKas MU(GEepeHIIMPOBKA JICTAIOMMX NTHIl (MITULBI Jieca, CTeTeH u
MYCTBIHb, OTKPBITBIX BO3MYIIHBIX MPOCTPAHCTB, 00J0T, BOAOEMOB U mobepexuii). OxpaHa u
MPUBJICYCHUE MTHUI, JOMAIIHUWE NTULBL. Poib OTUIl B OpUpPOJE, KU3HU UYEIOBEKA M €ro
XO3IUCTBEHHOU JIEATCIBHOCTH.

m JlemoHctpauusi. MHOroo6pasue nruil. Cxema CTpOCHHUS PENTHINN U MTHII.

m JlaGoparopnas pabora
Oco0eHHOCTH BHEIITHETO CTPOSHHS IITHLL B CBS3U C 00pa3oM KU3HU*.

Tema 4.16
Kaacc Maexonurawmue (4 vaca)

[Tpoucxoxnenne miexkonuraronmx. IlepBo3Bepu (yTkoHoc M exuaHa). Husmme 3Bepu
(cymuarsie). Hacrosmme 3Bepu  (turaneHtapubie).  CTpyKTypHO-(pYHKIHMOHAJIHHBIC
0COOEHHOCTU OpraHM3alMyd MIJICKONUTAIOIIMX Ha MpuMepe col0aku. DKOJIOrMuyeckas poJb
MJIEKONUTAIOLIUX B IIPOLIECCE PA3BUTHUS KUBOM NPUPOABI B KallHO30icKOil 3pe. OCHOBHBIE
OTpsAAbl IUIALIGHTAPHBIX MIJICKONMTAIOIIMX: HACEKOMOSIHBIE, PYKOKpbUIbE, ['pBI3yHBI,
3aiinieo0pa3Hble, XUITHBIC, JACTOHOTHE, KHTOOOpa3HbIe, HETTAPHOKOIIBITHBIE, TAPHOKOIBITHEIE,
IpuMaTel U JAp. 3HAUYEHUE MIICKONMUTAKOUIMX B IPUPOJE U XO3AMCTBEHHOM NEATEIbHOCTH
yenoBeka. OxpaHa LeNnHbIX 3Beped. JloMaliHue MIileKONUTAarouue (KpymHBIH U MEJKHUI
pOrarblii CKOT M JpyTHe CelIbCKOXO0351CTBEHHbIE )KUBOTHBIE).

* JIeMOHCTpALUsl CXEM, OTPAKAIOIIUX IKOJIOTHUECKYI0 TU(PHEPEHITUPOBKY MIICKOUTAIOIIHX.
Muoroo0Opa3ue miaekonuraronmx. CxemMa CTpOSHUs PENTHINN U MIEKOIUTAIOLIHX.

o JlaGopaTopHble 1 IPAKTUYECKHE PAOOTHI

I/I3yquI/Ie CTPOCHUA MJ'IGKOHI/ITaI-OH_II/IX*.
Pacmo3naBanne )XUBOTHBIX CBOCH MCCTHOCTH, OIIPECACICHUC NX CUCTEMATHYCCKOI'O
IMOJI0KCHUS ¥ 3HAUCHUS M JKU3HH YeJIoBeKa™.

| 9KCKprI/II/I. MiekonuTarommue Jeca, CTCIIM, BOJHBIC MJICKOIIUTAIOIIKC.

* OcnosHvle nonsamus. JKUBOTHbIN opranusM. OJHOKJIETOYHBIE )KUBOTHBIE. MHOTOKJIETOUHBIE
#KUBOTHbIE. CHcTeMaTHKa KUBOTHBIX; OCHOBHBIE TUIIBI 0€CIIO3BOHOYHBIX )KMBOTHBIX, UX
KJ1accuuKaIus.
OcHoBHblE THUNBI uepBell, WX Kkiaccupukauusd. JlydeBass U JABYCTOPOHHSISI CUMMETpUS.
BropuuHast mosocTs Tena (1enom).

Momntocku. CMeniaHHast oJIOCTh TeJa.

CucremaTHKa YWIEHHCTOHOTHX; KJIACChl PaKOOOpa3HbIX, MayKOOOpPa3HBIX, HACEKOMBIX U
MHOTOHOKEK.

Tun Xoprosbie. BHyTpeHHMI 0CEBOM CKEIET, BTOPUYHOPOTOCTD.

Hanxnacc Pei0b1. XpsimieBbie U KocTHbIe pbIObI. [IprcnocoOienns kK BOTHOMY 00pa3y *KHU3HH,

KOHEYHOCTH, >ka0epHbIil anmapar, popma Tena.

Knacc 3emHoBonnbie. becxBocTbie, xBocTaThle U Oe3Horue amguouu. [Ipucnocobnenus k
BOJIHOMY M Ha3eMHOMY o0O0pa3y JXu3HH, (opma Tena, KOHEYHOCTH, OpPTaHbl BO3IYLIHOT'O
JbIXaHUS.

Knacc Ilpecmbikatomuecs. MHOroo6pasue mpecMBIKAIOIMUXCS: YellyiiuaTbie, KPOKOIUIIBI,
yepenaxu. [Ipucnocobienust k Ha3eMHOMY 00pa3y *KU3HH, (popMma Tesna, KOHEYHOCTH, OPTaHbI
BO3JIYIIHOT'O JIbIXaHHUS.

Knacc IItunsl. Muoroo6pasue ntuu. [lpucnocobnenus x nosiety, popma tena, KOHEUHOCTH,
OpraHbl BO3AYIIHOTO JIbIXaHMUS.

Kiacc Mnekonurarornue. MHOTOOOpa3ne MIEKOMUTAIONINX.



B Vwmenus. OOBICHATL OCOOCHHOCTH >KMBOTHOTO oOpraHu3Mma. [IpuBOAWTH mNpUMEpHI

pacnpoCTpaHEHHOCTH MPOCTEHIINX U XapaKTepPU30BaTh UX POJIb B OMOLIEHO3aX.

OOBsACHATH 0COOCHHOCTH OPraHM3ALUU MHOTOKJIETOUYHOTO KMBOTHOTO opranu3ma. [IpuBoauts

IPUMEPBI PaCIPOCTPAHEHHOCTH MHOI'OKJIETOUHBIX M XapaKTepU30BaTh UX POJIb B OMOLEHO3aX.

[IpuBoauTh HpUMEpPHl  pPaCHPOCTPAHEHHOCTH INIOCKUX U KPYIVIBIX 4YepBed W

XapaKTepHU30BaTh UX POJIb B OMOLIEHO3AX.

OOBsACHAT 0COOEHHOCTH OPTraHU3alMM MHOTOIIETUHKOBBIX M MAaJIOIETHHKOBBIX KOJIbYAThIX

yepBed. [IpuBoauTH IpHUMEpHl PACIPOCTPAHEHHOCTH YEPBEH M XAPAKTEPU30BaTh UX POJb B

OuoneHo3ax.

OOBACHATE  OCOOCGHHOCTM  OpraHM3alUM  MOJUIIOCKOB.  [IpuBoauTh  mpuMmepsl  HX

pacrpoCTpaHEHHOCTH U XapaKTEePU30BaTh POJIb B OMOIIEHO3aX.

OOBACHATE  OCOOCHHOCTM  OpraHM3aluM  wieHHCToHorux. IlpuBoguTh mnpumepsl  ux

pacIpoCTPaHEHHOCTH M XapaKTePH30BaTh POJIb B OMOLIEHO3aX.

OOBACHATH NPUHIMIIBI OPraHU3ALMH XOPIOBBIX )KUBOTHBIX U BBIIEIATH IPOIPECCUBHBIC

U3MEHEHUS B UX CTPOCHUHU.

OOBACHATh NPUHIUIB OpraHU3alMd PbIO U BBLACIATH IPOTPECCHBHBIE HW3MEHEHUS B MX

CTPOCHUH.

OOBACHATH NPUHLUIBI OpraHu3aluu am(puOuil, BBIIEIUTh NPOrPECCUBHBIE U3MEHEHMS B MX

CTPOEHUU U NPOBOJUTH CPABHUTENBHBIN aHAJIN3 C IPEAKOBON IPYIIION — ppIOaMHu.

OOBACHATH MPUHIMIIBI OPraHU3ALUU PENTHINHN, BBIACIATh HNPOTPECCUBHbIE MU3MEHEHHUS B UX

CTPOCHHU U TIPOBOIUTH CPABHUTEIILHBIN aHAIN3 C MPEIKOBON TPYIIION — aM(pHOHSIMHU.

OOBSICHATh NPUHLUIBI OpPraHU3allMM MTHI, BBIAEJATh NPOTrPECCHBHbIE M3MEHEHHsS B HX

CTPOCHHMHU U POBOJUTH CPABHUTENIBHBIN aHAIN3 C IPEJKOBOM IPyNIION — PENTUIUAMU.

OOBACHATD NPUHLMIIBI OPraHU3alUN MJIEKOIUTAIOIUX, BBIIEIATh IPOIPECCUBHBIE N3MEHEHUS

B UX CTPOCHUH U MPOBOAUTH CPABHUTEJIbHBIN aHAJIU3 C IPEAKOBOM IpyNIoNi — pENTHINAMU.
PA3JIEJI S LapcTBo Bupycsi (1 yac)

O6mas xapaktepuctuka BupycoB. Mctopus ux oTkpbiTus. CTpoeHHEe BUpyca Ha NMpUMeEpPe
BUpyca TabayHOW Mo3aumku. B3aumopeiicTBue Bupyca M KiIeTKH. Bupycel — Bo30yauTenu
onacHbIX 3a0oseBaHuil yenoBeka. IIpodunakrtuka 3aboneBanust rpunnom. [Ipoucxoxnenue
BUPYCOB.

* Jlemonctparus. Moaenu pa3nu4yHbIX BUPYCHBIX yacTHHIL. CXeMbl B3aUMOACHCTBHS BUpYyCa U
KJIETKH [IPH TOPU3OHTAIHLHOM U BEPTUKAIBHOM THIIE Tiepeaaun nHpeku. CXeMbl,
OTpakarolll¥e MPOLECC pa3BUTHsI BUPYCHBIX 3a00JI€BaHUM.

Ocnosnuvle nonamus. Bupyc, 6akrepuodar. BzaumoseiictBue Bupyca u kieTku. Bupycheie
WH(]EKIMOHHBIC 3a00JIeBaHUs, MEPHI TPODIITAKTHKH.

Ymenusa. OOBSACHATH NPUHLUIBI OpPraHU3aLUU BHUPYCOB, XapakTep WX B3aUMOJCHCTBUS C
KJIETKOM.

.8 KJIACC
YeaoBek
(68 uacoe, 2 uaca 6 neoenio)

Tema 1. MecTo 4esi0BeKa B cHCTeMe OPraHM4YeCKOro mupa (2 uaca)

YenoBek Kak 4YacTh JKMBOM IPHUPOJBI, MECTO YEJIOBEKAa B CHUCTEME OPraHMYECKOTO MHpA.
YepThl cxoacTBa 4YeloBeKa M JKUBOTHBIX. CXOACTBO UM  pa3nuuusg 4YelOBeKa W
4eJI0BEeKOOOpa3HbIX 00e3bsH. YelnoBeK pa3yMHBbIH.

| I[CMOHCTpaI_[I/I}I CKCJICTOB Y€JIOBCKA U ITIO3BOHOYHEIX, TaGJ’II/ILI, CXEM, pUCYHKOB,
PpacKpbIBatOMIUX Y€PThI CXOACTBA YCIIOBCKA U JKUBOTHBIX.

Tema 2. IIpoucxo:kaenue 4yejoBeka (2 uaca)



buonornyeckne u couuanbHble (QAKTOPHl AHTPONOCOLMOreHe3a. OJTambl U (aKTOPbI
CTaHOBJIEHUS YelioBeKa. Packl yenoBeka, X MPOUCXO0XKICHUE U €TUHCTBO.

| Jemoncrpanys moaenu «lIpoucxoxxaeHue 4emoBeka», MOAENEH OCTaTKOB MaTepHUaabHON
NepBOOBITHON KYyJIbTYpbl 4YEJNOBEKa, WJUIIOCTpAIlMi MpeAcTaBUTENCH pa3idudHBbIX pac
YeJ0BeKa.

Tema 3. Kparkas ucropusi pa3BuTHsi 3HAHUI 0 CTPOeHNH M QYHKIUAX OPraHu3Ma
yesnoBeka (1 yac)

Hayka o yemoBeke: aHaTOMus, (U3MOJOTHUS, TUTHEHA. Benukue anatomsl U (usunonoru:
I'mnnoxpat, Knasauii I'anen, Anapeac Besanuid.

m /lemMoOHCTpanust HOPTPETOB BEIUKUX YUYEHBIX — aHATOMOB U (PH3HOJIOTOB.

Tema 4. O0uuii 0030p cTpoenus n pyHKIUiI opranu3Ma yejgoBeka (5 uacog)

Knerounoe crpoenne opranuzMa. TKaHU: 3MUTENHATIbHBIE, COCAUHUTENbHbBIC, MBIIICYHBIE,
HepBHas. Oprassl 4esnoBeueckoro opranusma. CucTeMsl OpraHos.
B3auMocCBA3b OpraHoB U CUCTEM OPraHOB KaK OCHOBA FOMEOCTa3a.

m J[eMOHCTpaIms CXeM CUCTEM OPTaHOB YeJIOBEKa.
JlaGopatopHbie 1 pakTUYeCKue padboThI

I/ISYLICHI/IG MHUKPOCKOIIMYCCKOI'O CTPOCHUA TKaHEen*.
Pacno3naBanue Ha Ta6nnuax OpraHoB U CUCTEM OpFaHOB*.

Tema S. Koopaunanus u peryasiuus (12 uacoe)

TI'ymopanvnaa pecynayusn
['ymopanpHas perynsmnusa. Kene3sl BHYTpeHHEHl cekpeuuu. ['OpMOHBI M HX pOJb B
00OMeHHBIX mpolieccax. HepBHO-TyMopanbHasl perymsius.

] JleMOHCTpalusi CXeM CTPOEHMsI IHIOKPUHHBIX jkene3; Tabmul] cTpoeHusl, O1oIornyecKon
aKTUBHOCTH M TOYEK IMPWIOXKEHHUs TOpPMOHOB; ¢oTorpaduii OOJNBHBIX € pa3IMUYHBIMU
HapylEeHUsIMU QYHKIHUN dHIOKPUHHBIX XKeJIe3.

Hepenaa pecynayusn

HepBuast perymsuus. 3HaueHue HepBHOM cuctembl. LleHTpanbHas u nepudepudeckas
HEpBHbIE CUCTEMBl. BereratnBHas M comMaTHuecKas YacTH HEpBHOM cuctemsl. Peduekc;
MPOBE/ICHNE HEPBHOI'O UMITYJIbCA.

Crpoenre U (yHKIMU CIIMHHOTO MO3Tra, OTJENIOB I'OJOBHOIO Mo3ra. bompiime momymapus
rojsioBHoro mosra. Kopa 0osipmux nosymapuil. 3HaueHHE KOpbl OONBIIMX IMOJIYIIApUil U ee
CBSI3M C JPYTMMH OTZEJIaMH MO3ra.

Opranbl 4yyBCTB (aHaIM3aTOPBl), UX cTpoeHue, pyHkuuu. CtpoeHue, GyHKIMH U TUTHEHA
opraHoB 3peHus. CTpoeHue u GyHKIMM OpraHoB ciyxa. [Ipenynpexaenue HapyleHUH ciiyxa.
Opransl ocsi3aHus, BKyca, 00OHSHMS. [ urneHa opraHoB 4yBCTB.

m JlemoHcTpaIus Mojienei ToIOBHOTO MO3Ta, OPTraHOB YYBCTB; CXeM PE(ICKTOPHBIX AyT
0e3ycnoBHBIX pediekcoB; O€3yCIOBHBIX Pe(IIEKCOB PAa3TMIHBIX OTACIOB MO3Ta.

m JlaGopaTopHbie U TPAKTUIECKUE PAOOTHI
H3yyeHue roloBHOTO MO3Ta YeoBeKa (10 MyJsikam)™.
W3yuyeHue u3MeHeHus pa3mepa 3padka®.

Tema 6. Onopa u nBukeHue (8 uacos)

Ckener YCJIO0BCKA, €0 OTACIIbI: 0CeBOM CKCJICT, CKCIICT I10sACOB KOHeYHOCTeH. OCcOOCHHOCTH
CKE€JIETa YCJIOBCKA, CBA3aHHBIC C TPYHOBOﬁ JACATCIBHOCTBIO U IPAMOXOXKIACHUEM. CoctaB u
CTPOCHUC KOCTEii: TPY6anLIC )51 ry6anLIe kocTtu. PocT kocrei. B03paCTHBIC U3MCHCHUA B



cTpoenun Kocreil. Tunbl coenquHeHus: Koctel. 3a00IeBaHUs ONMOPHO-ABUTATEIbHOM CUCTEMBI U
uX MpOopHUITAKTHKA.

Mbiueynas cucrema. CtpoeHue U pas3BuTHe MblL. OCHOBHBIE TpPYNIbl MBI, HX
¢ynkuuu. Pabora Mblm; ctaTudyeckas U AMHaMHuYeckass Harpyska. Ponb HepBHOH cuctembl
B PErYJSILUU paOOThl MBI, Y TOMJIEHHE MBILIL], POJIb AKTUBHOI'O OT/IbIXa B BOCCTAHOBJIEHUU
AKTUBHOCTU MBIIIEYHOW TKaHU. 3HaueHUEe (QU3UYECKOW KyIbTYpbl M PpEeXUM Tpyla B
PaBHJILHOM (POPMHPOBAHUH OIIOPHO-/IBUTATENILHON CUCTEMBI.

m /[eMOHCTpanus CKeJieTa 4YeJ0BeKa, OTACIbHBIX KOCTEH, pACIIUIIOB KOCTEH; TPUEMOB OKa3aHUs
MepBOI MOMOILU MPU MOBPEKACHUAX (TpaBMax) OMOPHO-ABUTATEIbHON CUCTEMBI.

m JlaGopaTopHbIe U MPAKTHYECKUE PAa0OTHI

W3ydenue BHEIIHETO CTPOCHUS KOCTEH™.

N3mepenue Maccel U pocTa CBOETro OpraHusma®.

BrlsiBrieHre BIUSHUS CTATUYECKON U JMHAMHYECKOW pabOThl HA YTOMIICHHUE MBI,

Tema 7. BHyTpeHnHsisi cpea opranusma (4 vaca)

[lonsitTue «BHYTpeHHsAS cpeaa». TkaHeBas XKUAKOCTb. KpoBb, €€ cOCTaB M 3HAUCHHUE B
o0ecreyeHnn KU3HEACATEIbHOCTH opraHu3Ma. KieTodHble 3J1eMEeHThl KPOBH: SPUTPOLIMTHI,
JNeHKOUTHI, TpoMOomuThl. [lmasma kpoBu. CeepreiBaHue KpoBu. ['pynmbel kpoBu. Jlmmda.
Nmmynurter. Undekunonnsie 3aboneBanud. llpenynpeaurensHsie mpuBuBKU. [lepenuBanue
KpoBH. J[oHOpPCTBO.

3nauenue pabom JI. [lacmepa u U.H. Meunukosa 6 oonacmu ummyHumema.

JlemoHcTpanus cxem U TabJuL, MOCBAIEHHBIX COCTaBY KPOBHU, IPYIIIaM KPOBH.

JlaGopatopHas pabora
N3ydyeHne MUKPOCKOTIHYECKOTO CTPOCHUS KPOBU ™.

Tema 8. Tpancnopr Bemects (5 uacog)

Cepaiie, €ro CTpPOCHHE U PETYJSIIUA JeATeIIbHOCTH, OOJBIION ¢ Malblii KPYru
kpoBooOparenusi. Jlumpoobpamenne. J[BmxeHue KpoBu 1o cocynam. KpoBsHOe naBiieHHE.
3aboneBaHus OpraHOB KPOBOOOPAIIEHHUS, UX TPEIYNPEKIACHUE.

m JleMoHCcTpanus Mojesell cepna YyeaoBeKa, TAaOIHIl U CXeM CTPOSHHS KIIETOK KPOBU U OPTaHOB
KPOBOOOpAIlEHUS.

m JlaGopaTopHbie U MPaKTUIECKHE pabOThI
H3mepeHne KpOBSIHOTO TaBIEHUS ™.
Omnpenenenue mynbca U MOACUYET YKCIIA CEPICUHBIX COKpAIICHUI™.

Tema 9. Ibixanue (5 uacoe)

[TorpeGHOCTH OpraHu3Ma 4esloBeKa B KUCIOpoJe Bo3ayxa. OpraHsl JbIXaHUs, UX CTPOCHHE.
JlpIxaTenbHble ABMXKEHHs. ['a3000MeH B JIETKHMX, TKaHIX; MEPEHOC Ta30B IPUTPOLUTAMH U
mIasMoir KpoBH. Perymsanus aeixanus. MckyccrBeHHoe AbixaHue. ['omocoBoil anmapar.

| HGMOHCTpaI_II/ISI MO,[[GJ'ICI71 TropTaHHu, JICTKUX; CXEM, WIUIIOCTPUPYIOIIUX MCEXAHU3M BAOXa U
BbLJIOXA; TPUEMOB UCKYCCTBCHHOI'O JBIXaHUA.

m [IpakTuueckas pabora

Ornpenenenre 4acTOThI IbIXaHUs ™.

Tema 10. [IumeBapenue (4 uaca)
[TutaTenbHble BelIecTBa M MUIIEBbIE MPOAYKTHL. [loTpeOHOCTH uegoBeKa B THINE U
NUTATeNBHBIX BemecTBax. Buramunbel. [lumeBapenue. CtpoeHne © (QYHKIMHM OPraHOB



nuieBapeHus. llumeBapuTenbHble KeNe3bl: IMEUYEHb U IOJKEIYJOYHAsl JKele3a. JTarlbl
nporieccoB nuieBapenus. Mccreoosarnus U. I1. [lasnosa 6 obiacmu nuwesaperusi.
m JleMoHCTpanus MOJIeJIM TOPCA YEIOBEKA, MYJISKEH BHYTPEHHUX OPraHOB.
m JlaGopaTtopHble 1 pakTUUecKue paboThl
BozneiicTBre xeny104HOro coOKa Ha OENKH, CIIOHBI Ha KpaxMam®.
OnpeneneHre HOPM PallMOHAIBHOTO MUTAHUS *.
Tema 11. O0MeH BelecTB ¥ 3Hepruu (2 vaca)

OO61mas xapakTepucTuka oOMeHa BelecTB M sHepruu. Ilnactuueckuil u 3HepreTHUECKUi
00MeH, UX B3aHUMOCBS3b.
Buramunsl. VX posb B oOMeHe BewiecTB. [ unogumamuno3. I'unepeumamunos.

Tema 12. Boigenenue (2 uaca)

Koneunsle mpoayktel oOmeHa BemecTB. Opranbl BbinedeHHs. [lo4ku, MX CTpOECHHE U
¢byukuuu. OOpazoBanue Mo4yHM. Poiib KOXHU B BBIJECIIEHUU W3 OpPraHM3Ma MPOAYKTOB oOMeHa
BELIECTB.

m JleMoHCTpanus MOJEIH OYEK.

Tema 13. IlokpoBbl Teaa (4 uaca)

Crtpoenue u GyHKUUU KOKU. POJIb KOXKU B TEIIOPETYISIMU. 3aKaluBaHue. | urueHndeckue
TpeOOBaHMS K OJICKIE, OOyBHU. 3a00JICBaHUS KOXKH M HX MPEAYIIPEIK ICHHE.

| I[GMOHCTpaIII/ISI CXCEM CTPOCHUSA KOXHBIX IIOKPOBOB YCJIOBCKA. HpOI/I3BOZIHI>I€ KOXKH.

Tema 14. PazmHo:xenne u pazpurue (3 uaca)

Cucrema opraHoB pa3MHOXKEHHUS; CTpoeHHe U rurueHa. OrmiogoTBopeHue. BuyrpuyrpobHOE
pasButhe, poasl. Jlakranus. Poct u passutue pedenka. [InanupoBanue cembu.

Tema 15. Boiciasi HepBHasi iesATeIbHOCTD (5 uacos)

Pednekc — ocHoBa HepBHOH nesTenbHOCTU. Hccnedoeanus M. M. Ceuenosa, H. Il.
Illasnosa, A. A. Yxmomckoeo, II. K. Anoxuna. Buawsl pednexcoB. ®opmbl MOBEACHUS.
OcoOeHHOCTH BBICIIEH HEPBHOW JAEATEIbHOCTH M IOBEAEHHUS uenoBeka. [lo3HaBaTenbHbIE
nponeccbl. Topmoxenue. Tunbel HepBHOM cucrtembl. Peub. Mpinienue. Co3HaHue.
buonornueckue purmbl. CoH, ero 3HaueHUE U TMrueHa. | uruena ymcrBeHHoro tpyna. Ilamsrs.
Omonuu. OcOOEHHOCTH MCUXUKHU YEJIOBEKa.

Tema 16. YesnoBek u ero 310poBbe (5 uacos)

CobnrofieHre CaHUTApHO-TUTMEHMYECKMX HOPM M MpaBUi 3J0pOBOTO 00pa3a KHU3HHU.
Oxka3aHue nepBoil JOBpayeOHOM MOMOIIM NMPU KPOBOTEUEHHUH, OTPABICHUH YrapHBIM Ta3oM,
CIIACeHMM YTOIAIOUIETO, TpPaBMax, OXOrax, OOMOPOXKEHHH. YKpEIUICHHE 3I0POBbS:
JIBUTaTeNbHAas aKTUBHOCTb, 3aKajuBaHue. @DakTOpbsl pHCKA: CTPECChbl, TUINOJUHAMMS,
MNEPECYTOMIICHUC. BpeJIHBIe IMPUBBIYKH, UX BJIUAHUEC HA 3JOPOBHEC YCIIOBCKA.

YenoBek u okpyxkaromas cpena. Okpyxaromas cpejla Kak UCTOYHHUK BEIIEeCTB U 3HEPTHH.
Cpena oburanus. [IpaBuia moBeneHus 4yeloBeKka B OKpYsKaloIIel cpeae.

m JlaGopaTtopHbie U MpakTHYECKHE pabOThI

N3yuyenne mpueMOB  OCTAHOBKM  KalWUIAPHOTO, AapTEpUAIBHOTO W BEHO3HOTO
KPOBOTEUEHUIT*.

AHanu3 1 OIeHKa BIUSHUSA (PAKTOPOB OKpYKArOIIEH Cpenbl, aKTOPOB PUCKA HA 370POBbE™.



9 KJIACC

(68 yacos, 2 yaca B Hej1€J110)
Beenenne (1 gac)
Mecto kypca «OOmiasi OHOJIOTHS» B CHUCTEME €CTECTBEHHOHAYYHBIX IUCIHIUIAH, & TaKXe B
Ouosornueckux Haykax. Llenun u 3amaun xypca. 3HaueHUE IpeaMeTa JUisl TOHUMaHUs ¢IMHCTBA
BCEro )XKMBOT0, B3aMMOCBSI3H BCeX YacTel orochepsl 3emiu.

Paznen 1
JBoJIIOLMS KUBOro Mupa Ha 3emJie (23 yac)

Tema 1.1
Mmuorooopa3ue xuBoro Mupa. OcHOBHbIE CBOMCTBA KUBBIX OPraHu3MoB (3 yaca).
EnnHCTBO XMMHYECKOTO COCTaBa )KUBOW MaTEPHH; OCHOBHBIE TPYIIIbl XUMHUECKUX 3JIEMEHTOB U
MOJIEKYJI, 0O0pa3yrolue >XHBOE BemEeCTBO Ouocdepbl. Kieroynoe cTpoeHHWE OpPraHW3MOB,
Hacenaomux 3emmo. OOMEH BemIeCTB M CaMOPEryisilus B OHOJOTHYECKHX CHCTEMaXx.
CaMOBOCIIPOU3BE/ICHHNE; HACIEACTBEHHOCTh W H3MEHYMBOCTH KaK OCHOBA CYIIIECTBOBAHUSA
*uBOl Mmarepun. Poct u pasButue. Pazgpaxumocts; (opmbl H30MpaTeNnbHONW peaKIUH
OpPraHM3MOB Ha BHEIIHWE BO3JACUCTBUSA. PUTMUYHOCTH TIPOLIECCOB >KU3HEACITEIBHOCTH;
OHUOJOTUYECKHE PUTMBI U HWX 3Ha4YeHue. JIUCKPEeTHOCTh IKHUBOTO BEIllECTBA U
B3aMMOOTHOIIIEHME YacTH M 1IEJIOTO B OHMOCHUCTEMax. ODHEPro3aBUCHUMOCTb KHBBIX
Opranu3MoB; (opMbI TIOTPEOICHUS] SHEPTHUU.

[HapcTBa »XMBOW NpUPOABI; KpaTKas XapaKTE€PUCTHUKA ECTECTBEHHOU CHCTEMBI
KiaccuUuKaIy )KUBBIX OpraHn3MoB. BumoBoe pasHoobpasue.

m JleMOHCTpanus CXeM CTPYKTYpPbI HApCTB )KUBOU IIPUPOBI.

Tema 1.2
Pa3zButue 6M0/I0TUH B 10IapBUHOBCKUII nepuon (2 uaca)

Pa3zButne Owosornu B JIOJAPBUHOBCKUM Tiepuod. [ OCHOJICTBO B  Hayke
MPEeACTAaBICHUN 00 «M3HAYIBHOM IeJIeco00pa3HOCTH» U HEHW3MEHHOCTH JKUBOU
npuponasl. Pabomuwvr K. Jlunnes no cucmemamuxke pacmeHnutl U #UBOMHbBIX.
Deonrwyuonnana meopusa K. b. Jlamapka.

m JlemoHcTpanus. buorpagun ydeHbIX, BHECIINX BKJIaJ B Pa3BUTHE ABOJIIOIIMOHHBIX
nneu. XKuszne n gestensHocTh JK. b. Jlamapka.

Tema 1.3
Teopusi Y. /lTapBuHAa 0 MPOUCXO0KIEHUH BHIOB yTEM ecTecTBeHHOro oroopa (5
yacoe)

IIpennoceuikn BO3HUKHOBeHUs yueHuss Y. JlapBuHa: nocTtuwkeHuss B obsiacTu
€CTEeCTBEHHBIX HayK, SKCHeIUUUOHHBIN MaTepuan Y. lapsuna. Yuenue Y. Jlapsuna o0
HCKYCCTBEHHOM OTOOpE.

Vuenue Y. JlapBuHa 0 ecTeCTBEHHOM OTOOpe. Bujp — siemeHTapHast 3BOIOIIMOHHAS
enuHuna. BceoOmias MHAMBUAYyalIbHAsT W3MEHUYMBOCTh M M30BITOYHAsl YHCIJIEHHOCTH
nmoTomMcTBa. bopp0a 3a cyImiecTBoBaHNE U €CTECTBEHHBIN OTOOD.

m Jlemoncrpauus. buorpadpus Y. Jlapsuna. MapuipyT U KOHKpETHbIE HaXOIKH Y.
JlapBuHa Bo BpeMsl myTeniecTBUs Ha Kopabie «burib.

Tema 1.4
IpuCcnocod/IeHHOCTH OPraHU3MOB K YCJIOBHMSIM BHEIIIHEH cpeibl KaK pe3yJbTaT
JefiCTBUSA €CTECTBEHHOI 0 0T0O0pa (3 uaca)



ITpucrocoduTenbHBIE 0OCOOCHHOCTH CTPOCHHSI, OKPACKH TeJIa U TTOBEACHUS )KUBOTHBIX.
3a6ora o0 moroMcTBe. DU3NOIIOTHUECKHUE adalITAIHH.

Tema 1.5 Mukpo3sonouus (2 uaca)

Buj kak reHeTHYeCKH H30JMPOBaHHAs CHUCTEMa; PEHpPOIYyKTHBHAS W30JSINUS U ee
MexXaHu3Mbl. [lomyJisimMOHHAsE CTPYKTypa BHIA; OKOJOTHYECKHE M T'C€HETHYCCKHUE
XapaKTEpUCTUKU nonyJisauuiu. [lomynanus — ajeMeHTapHasi 3BOJIIOLMOHHAS €UHUIIA.
I[Ilyth  w  cKOpOCTh  BHAOOOpa3oBaHHUs; reorpa@)Mu4ecKoe U  DKOJIOTHYECKOE
BUI000pa30BaHUE.

m  JlemoHCTpamys cxem, WITIOCTPUPYIOIINX MPOIecC reorpaduyecKkoro
BUJI000pa30BaHUs; )KUBBIX pACTEHHUH U )KUBOTHBIX, repOapueB U KOJJICKIUH,
IIOKa3bIBAIOIINX UHIANBUAYaAJIbHYIO HU3MEHUYUBOCTh U Pa3HOOOpa3ue COPTOB KyJIbTYPHBIX
pacTeHMii ¥ MOPOJI TOMAITHUX )KUBOTHBIX, & TAKXKE PE3yIbTaThl HPUCIIOCOOIEHHOCTH
OpPraHu3MOB K CpeJle OOUTaHUs U Pe3yJIbTaThl BUIOOOpa30BaHMUs.

m JlaGopaTopHbIe U TpaKTHYECKUE PabOTHI
N3zyuenue npucrocoOIeHHOCTH OPraHU3MOB K cpeie OOuTaHus ™.

HN3ydyeHne M3MEHYMBOCTH, KPUTEPUEB BHUJIA, PE3YJILTATOB MCKYCCTBEHHOrO OTOOpa
Ha COpTax KyJbTYPHBIX PAaCTEHUN .

Tema 1.6
buosornyeckue nocjencreua agantanuu. Makpossoaouus (4 vaca)

I'maBHBIE HaNpaBJEHUS SBOJIOLUOHHOIO IMporecca. BbHUOJIOrHyecKul mporpecc u
ouosnornyeckuii perpecc (A. H. Cesepuon). Ilytu poctmkeHuss OHMOJIOTHYECKOTO
nporpecca. OcHnoéHble  3aKOHOMEpPHOCmU 2600 YUU: ousepzenyusi,
KOHe6epeceHYyUusl, napatiejlusm, npaculad 360J1I0UUU cPYNN OP2AHU3MOE.

Pesynpratel sBOMIOIIMM: MHOrooOpasue BHJIOB, OpraHW4YecKas IeJIeCOOOpa3HOCTb,
IMOCTENEHHOE YCI0KHEHUE OpraHu3aluu.

m JleMOHCTpauust MpUMEPOB F'OMOJIOTHYHBIX U aHAJIOTUYHBIX OPraHOB, UX CTPOCHUS U
IIPOUCXOXKJICHUSI B OHTOI€HE3€; CXEMbl COOTHOLICHUS IIyT€U HIPOTrpeCCUBHOMN
OMOJIOTHYECKOM 53BOJIIOLMHU; MAaTEpPUaloOB, XapaKTEPHU3YIOIIMX MpeACTaBUTENeH >KUBOTHBIX H
pacTeHni, BHECEHHBIX B KpacHyI0 KHUT'Y M HaXOAIIUXCS TI0JT OXPAHOM roCy1apCTBa.

Tema 1.7
Bo3nukHoBeHue ku3Hu Ha 3emuie (1 uac)

Oprannyeckuii MUp Kak pe3ysibTaT 3BOJIOLNHU. BOZHUKHOBEHUE U PAa3BUTHE KU3HU
Ha 3emye. XUMHUYECKUU, npenOuosiorndyeckuil (teopust akanemuka A. .
OnapuHa), OMOJIOTUYECKUI U COILMAIIBHBIN 3TaIbl pa3BUTHSI )KUBOM MaTEepHU.

DdujoreHeTHYeCKUe CBSI3U B JKMBOM NPUPOJIE; €CTECTBEHHAas KilacCU(UKaIus
JKHBBIX OPraHU3MOB.

m JlemoHcTpanus cxXeM BO3HUKHOBEHUS OJTHOKJIETOYHBIX 3yKapHorT,
MHOTOKJIETOYHBIX OPTaHU3MOB, PA3BUTHS LIAPCTB PACTCHUHN U )KUBOTHBIX.
Tema 1.8

Pa3Butue xxu3uu Ha 3emuie (3 uaca)

Pa3Butne xu3HU Ha 3emJie B apXE€HCKYIO M MPOTEPO30MCKYIO 3phl. llepBbie ciebl
>)ku3HU Ha 3emiie. [losiBiaeHne BceX COBPEMEHHBIX THIIOB OECIIO3BOHOYHBIX YKMUBOTHBIX.
ITepBbIe XOpmoBeIe. Pa3zBuTHE BOTHBIX paCTEHUIM.

Pa3zButne >ku3HM Ha 3emie B IIaje030McKyro 2py. lloseieHue u sBoronus
CYyXONYTHBIX pacTeHud. [larnopoTHUKH, CEMEHHBIE IAllOPOTHUKH, T'OJIOCEMEHHBIE
pacTeHusi. BO3HUKHOBEHHE TTO3BOHOYHBIX: PHIObI, 36MHOBO/IHBIE, ITPECMBIKAFOIIINECS.



Pa3zButre xu3HM Ha 3emJie B ME3030MCKYIO M KalHO30HCKYyr0 3pbl. [losiBnenue u
pacnopoCTpaHEHHE  ITOKPBITOCEMEHHBIX  pacTeHuil. BoO3HUKHOBEHHWE  NTHUIl U
miekonuTarommux. [losiBnenue u pa3BuTUe NpUMaToB.

[Ipoucxoxaenue yenoBeka. MecTo desioBeka B )KUBOU npupojie. CucreMaTudecKkoe
rnoJjiokeHue Buaa HOmMo sapiens B cucreme >XKMBOTHOTO Mupa. [Ipu3Haku U CBOMCTBA
YEJIOBEKa, ITO3BOJISIOIIME OTHECTH €ro K pas3jIM4HbIM CHUCTEMAaTHYECKUM TpyIrnamM
HapcrBa >XUBOTHBIX. CTaauy SBOJIIOLMH YEJIOBEKA: APEBHEUIIMU YEJIOBEK, APEBHUU
4eJI0OBEK, IEPBbIC COBPEMEHHBIC JTIOJIH.

CpolicTBa 4YeJIOBEKa KaK OMOJIOTHYEeCKOro BuAa. llomyrsimuoHHas CTPYKTypa BUAA
Homo sapiens; denoBedYecKkHe pachl; pacooOpa3OoBaHUE; CSIHMHCTBO IMPOUCXOXKICHUS
pac. AHTHHay4YHas CyLIHOCTb pacus3ma.

m JlemoHCcTpanus penipoayknuii kapTul 3. bypuana, orpaxaromux dayny u ¢giaopy
pa3JIMYHBIX 3P U IIEPUOJIOB; CXEM PA3BUTHS LAPCTB )KUBOU IPHUPO/JIbl; OKAMEHEJIOCTEM,
OTIEYaTKOB PACTEHUN B APEBHUX Nopoaax. MoJienn CKEJIEeTOB YEI0BEKA U
MO3BOHOYHBIX )KUBOTHBIX.

| Ocnosnvie nonsmus. buonorus. JKu3zHb. OCHOBHBIE OTJIWYMUS KUBBIX
OpPraHu3MOB OT OOBEKTOB HEXHBOW MNOPUPOALI. YPOBHHU OpraHU3alMU >KUBOU
MaTepur. OOBEKTHI U METO/IBI H3y4eHHs B Onosorun. MHOrooOpasue >KuBOTro MUpa.

Opomtouus. Bun, nmonmynauus; ux kputepuu. bope0a 3a cymectBoBanue. EcTecTBeHHBIH
0TOOp Kak pe3ysibTaT OOpbObI 3a CYIIECTBOBAaHME B KOHKPETHBIX YCIOBHAX CPEIbl OOMTaHMUS.
«BoaHBI KU3HUY.

MakposBosmtonusi. buonornueckuii nporpecc u 6uonornyeckuit perpecc. Ilyru noctuxenus
OHMOJIOrMYECKOro mporpecca; apoMopdo3bl, HANOATANTAIIINH, 001as JeTeHepalusl.

Teopus akagemuka A. M. OnapuHa o IpOUCXO0KI€HUHU )KU3HU Ha 3emiie.

Pa3Butue KUBOTHBIX M pACTEHHl B pas3iIMYHbIE IEPUOAbl CYLIECTBOBAHUSA 3EMIIH.
[TocteneHHOe YCIOKHEHUE OpraHU3allMd U TMPUCIIOCOOTEHHE K YCJIOBHUSIM CpPEAbl KUBBIX
OpraHM3MoB B Ipouecce dBomonuu. [IpoucxoxkaeHue dyemoBeka. JIBWxKylue CHUIIBI
a"TpororeHesa. Poib Tpyna B mporecce npeBpaiieHuss o0e3bsHbl B yeaoBeka. UenoBedeckue
pacsl, ux eaguHcTBO. KpuTnka pacusma.

B Vuenus. OOBSACHATH C MATEPHAIUCTHYECKUX TO3UIINI MPOIECC BOSHUKHOBEHUS KU3HU Ha
3emiie Kak €CTECTBEHHOE COOBITHE B LIEMU HBOJIIOIIMOHHBIX TPE0Opa3oBaHUil MaTepUu B IEJIOM.

OOBSICHITh OCHOBHBIE CBOMCTBA JKHUBBIX OPTaHU3MOB, B TOM UHCIIE TIPOIECCH METaboIHM3Ma,
CaMOpETYJISLINIO; TOHSATUE TOMEOCTa3a KaK Pe3yJbTaT dBOJIIOLUN KUBOH MaTEpPHUH.

Hcnonb3oBaTh TEKCT y4eOHMKA U JAPYTUX Y4eOHBIX MOCOOWN AN COCTaBleHUs TabOIuIl,
OTpaXKaloLUX ATambl Pa3BUTHS JKU3HU Ha 3emile, CTAHOBJEHHUs 4esoBeka. lcronb3oBaTh
TEeKCT yueOHWKa 1 paboThl ¢ HaTypalbHBIMU OOBEKTamH. JlaBaTh apryMeHTHPOBAHHYIO
KPUTHUKY pacusma.
[ ] Mexnpenvernsle cB3M. Heopraunuwmueckas xumus. Kucmopoa, Bomopon,
yriaepoja, a3oT, cepa, dochop W Ipyrue 3JIEeMEHThl mepuomuueckoi cuctemsr [[. U.
MenzeneeBa, X OCHOBHBIE CBONCTBA.

Opranunueckasa xumusd. OCHOBHbIE TPYIIIbI OPTaHUYECKUX COCTUHEHUMN.

Ousuka. Monusupylomiee H3IydeHHE; IMOHATHE O [03€ HU3Iy4eHHs M OHOJIOrHyecKoi
3aluTe.

ActpoHomusi. Opranuzauusi IJIaHeTHbIX cucTeM. CoOJIHEUHas CHCTeMa; €€ CTPYKTypa.
Mecro mutaneTs! 3eMist B COJIHEUHOM CUCTEME.

Uctopus. Kynerypa 3amagnoit EBponsl konma XV — mnepBoi monoBunbl XVII B.
Kynbrypa nepBoro nepuoja HoBoi nctopun. Benukue reorpadguueckue OTKpPBITHS.

DKoHoOoMHUUecKkas reorpadus 3apydexHsx crpad. Hacenenue mupa. ['eorpadus
HaceJeHHUs Mupa.

Ousznueckags reorpad us. Mctopuss KOHTUHEHTOB.



PA3JIEJI 2

CTpyKTypHasi OpraHu3anus ;KMBbIX OpranusmMoB (/0 uacos)

Tema 2.1
XuMHYeCKasi OpraHu3anus KJieTku (3 uvaca)

DNEeMEHTHBIN COCTaB KIETKH. PacmpoCcTpaHeHHOCTh 3JIEMEHTOB, MX BKJIAJ B 00Opa3oBaHHE
JKUBOM MaTepuu U OOBEKTOB HEKHUBOW MNPUPOABI. MaKpOl’JIEeMEHTbl, MUKPOIJIEMEHTHI; UX
BKJIaJ] B 00pa30BaHUE HEOPTAaHUYECKUX U OPTaHUICCKUX MOJICKYJI )KUBOTO BEIICCTRA.
Heopranuueckue MOJIEKyJIbI JKMBOI'O  BEIECTBA: BOJA; XUMHUYECKHUE CBOMCTBA W
Ooumonornueckas poib. Cony HEOPraHMYECKUX KUCIOT, MX BKJIQJ B OOEcleueHHe IMPOIecCoB
KU3HEJEATENbHOCTH U MOJJIEpKaHue romeocrasa. Poilb KaTHOHOB U aHMOHOB B OOECHEUYEeHUU
MPOLIECCOB  JKU3HENEATETIbHOCTH. (OCMOC ©  OCMOTHMYECKOE JIaBJIEHHUE; OCMOTHYECKOE
MOCTYIJICHUE MOJIEKYJI B KJIETKY.

Oprannyeckrue MOJICKYJIbl. bBHoJlormueckue TMoiuMepbl — O€JIKH; CTPYKTypHas
opranmzanusa. OyHkuun OEJIKOBBIX MOJIEKYJ. YTieBoabl. CTpoeHHue U OuoJoruyeckas
poab. JKupbl — OCHOBHOH CTPYKTYpPHBIM KOMIIOHEHT KJIETOUYHBIX MEMOpaH u
nctouyHuk sHeprun. JJIHK — monekynsl HacineactBeHHocTu. Pepynnukauus JIHK,
repemada HaCICACTBCHHOW wWH(GOpMAIUU €3 IIOKOJICHUS B ToKoieHue. Ilepenada
HacCJIEJICTBEHHOW wuHoOpManuu u3 sapa B LUTOoIUIadMmy; TpaHckpunuus. PHK,
cTpyKTypa u pyHKuu. MapOopManimoHHbIe, TpaHCIIOPTHRIS, puOocoManbHbie PHK.

m JleMoHcTpamysi OOBEMHBIX MOJEJIEH CTPYKTYpHOM OpraHu3alud OHOJIOrMYECKHUX
MOJIMMEPOB: O€JIKOB U HYKJIEHMHOBBIX KHCJIOT; MX CpaBHEHHE C MOJEIISIMU
HMCKYCCTBEHHBIX ITOJIMMEPOB (MOJIUBUHUIIXIIOPU).

Tema 2.2
OO0GMeH BellleCTB U peodpa3oBaHue YHEPTHM B KJieTke (2 uaca)

OOMeH BellecTB M IIPEBpallleHHE SHEPrur B KieTKe. TpaHCHOPT BELIECTB 4Yepe3
KJIeTOYHYyI0 MemOpaHy. I[IuHO- M daronuro3. BHyTpukieroyHoe nNUIEBapeHHUE U
HAKOIJIEHUE DSHEPTUM; pacCUICNJI€HUEe TJIOKO3bl. buOcuHTE3 O€enKoB, XHPOB U
YTJIEBOJOB B KJIETKE.

Tema 2.3
Crpoenne n pyHKIMHU KJIeTOK (Suacog)

[IpokapuoTtnueckue kieTku; ¢opma u pasmepbl. CTpoeHHE LMUTOIMIA3MBbI

OakTepHuallbHOW KIJETKH; OpraHu3anus meTtadonu3ma y mnpokapuoT. ['eHeTnueckuit
arnmapart Oakrtepuii. CnnopooOpa3zoBaHue. PasmHokeHue. MecTo U poJib TIPOKAPUOT B
OuoleHO3axX.
OykapuoTtuueckas kietrka. lluroruiazma »sykapuoTHYeCcKOM KIeTKH. OpraHesuibl
UTOIUIAa3MBbl, UX CTPYKTypa u ¢pyHKIuH. [{lutockener. BkiroyeHus, 3HaUeHUE U POJIb
B MeTabonu3Me KkiieTok. Kietounoe siijpo — HEeHTp ynpaBJiIeHUs )KU3HEIESITEIbHOCTHIO
kiaeTku. CTpPYKTypbl  KJIETOYHOTO  siApa:  siAepHas  00o0JioyKa, XpOMaTHUH
(reTepoxpoMaTHH), SAPBIIKO. OCOOCHHOCTH CTPOCHUS PACTUTEIHLHOMN KIJICTKU.

Jenenne knertok. KieTkn B MHOIOKJIETOYHOM opraHusMme. [lowamue o
ouggepenyuposre Kiemox MHO20KIEeMmO4YHOo20 opzanuzma. Mumomuueckuu
yuxka: umnmepgasza, peoynauxayus JIHK, mumo3s, @azbr mumomuueckozo
oejleHust U npeoopa3z08aHus Xpomocom, OWUOJOTHUYECKHUNW CMBICI W 3HauY€HHUE
MHuTO3a (Oecriojioe pa3MHOXKEHHE, POCT, BOCHOJIHEHHE KIETOYHBIX TMOTEeph B
(bM3HOJIOTUYECKHX U MTATOJIOTUYECKUX YCIOBUSIX).

Knemounas meopus cmpoenus opeanu3zmos.



m  JlemoHcTpauwus. [IpuHuunuansHeIe CXEMBI YCTPOUCTBA CBETOBOI'O U
AJIEKTPOHHOTO MUKpOcKona. CXeMsl, WILIIOCTPUPYIOIIHE METOAbI IPENapaTUBHONU
OMOXMMHU U UMMYHOJIOTHH. Moaenu kiaeTKH. CXeMbl CTPOSHHUSI OPTraHOUI0B
pPAaCcTUTEIBHOMN U )KMBOTHOU KJIETOK. MUKponpenapaTsl KJI€TOK paCTEHUH, >)KUBOTHBIX
1 OJTHOKJIETOYHBIX TpUO0OB. DUTYPHI MUTOTHYECKOTO JIEJICHUS B KJIETKaX KOpelIka
JIyKa I10J1 MUKPOCKOIIOM M Ha cxeme. Marepuaisl, paccKka3bplBaroliue o ouorpadpusx
Y4YEHBIX, BHECIIMX BKJIAJ] B Pa3BUTHE KIICTOYHOU TCOPUH.

m JlaGoparopnas pabora

N3yuenue kiieTok OakTepHii, paCTEHHI 1 )KUBOTHBIX HAa TOTOBBIX MHKpOIpernapaTax®.
| Ocnognvie nonsamus. OpraHM4ecKHMe W HEOPraHMYECKHe BelecTBa, O0Opasyrollue
CTPYKTYpHBIE€ KOMIIOHEHTHI KIETOK. IIpokapuoTbl: OakTepuu W CHHE3ENIEHBbIE BOJOPOCIH
(umanoOGakrepuu).  ODykapuoTHuYecKas  KJIETKa;  MHOrooOpasue  3yKapuoT;  KJIETKH
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHu3MoOB. OCOOCHHOCTH PACTUTEIBHONW W KUBOTHOU
KJIETOK. SIpo ¥ nuTOoIIa3Ma — TIUIABHBIE COCTaBHBIE YacTH KIETKA. OpraHouibl
nuromiasmel.  Brimrouyenns. Xpomocombl. Kapuorun. MUHTO THYECKHMH LHKJI; MHUTO3.
buonorunyecknii cMpicin MuTO3a. [10710%K€EHNA KIIETOYHON TEOPUH CTPOEHHUSL OPTaHU3MOB.

B Vumenusn. OOBSICHATH PUCYHKH M CXEMBI, IPEICTaBICHHbBIE B yueOHIKe. CaMOCTOATEIHHO
COCTaBJISITh CXEMBbI IIPOLIECCOB, MPOTEKAIOIIMNX B KJIETKE, U «IIPUBSA3BIBATH)» OTJIE€JIbHBIE UX
3Talbl K pa3JIMUHbIM KJIETOUHBIM CTPYKTypaM. MimocTprupoBars OTBET NPOCTENIIMMHU
CXEMaMHU U PUCYHKaMU KJIETOYHBIX CTPYKTYp. PaboTarh ¢ MUKPOCKOIIOM U U3TOTOBJIATH
pocTellne npenaparsl 1Jisi MUKPOCKOIUYECKOI'0 UCCIIEJOBAHNUS.

m  Mexnpenmernole cBsi3u. Heopranuuyeckas xumusa. Xumuueckue cBsizu. CtpoeHue
BemecTBa. OKUCIUTEIIBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

Opranuueckas Xxumusd. [IpuHIUNB OpraHU3alMU OPTAaHUYECKUX COCAUMHEHUM.
YraeBobl, )KUPHI, OCIKH, HYKJIEMHOBBIE KUCIIOTHI.

®uzuka. CBOWCTBA KUJIKOCTEH, TETJIOBBIE ABJICHUS. 3aKOHBI TEPMOJIMHAMUKH.

PA3JIET 3

Pa3zMHoxeHHe U HHAMBUAYAJIbHOE Pa3BUTHE OPraHu3mos (7 uacos)

Tema 3.1

PasmHoxkeHne oprannu3mos (5 uacoes)

Cymiuocte W GOpMBI  pa3MHOXKEHUS OpraHu3MoB. becrnosioe pa3sMHOXKEHHE pACTEHHH U
KUBOTHBIX. [10I0BOE pa3sMHOKEHHE >KUBOTHBIX M PACTEHHUI; 00pa3oBaHUE MOJOBBIX KIETOK,
OCEMEHEHHE U OIUIOJOTBOPEHHE. buoyornvyeckoe 3HAYEHUE TOJOBOTO pa3sMHoOeHus. [ a-
memoeenes. [lepuoodvl 06pazosanuusi NOJLOBIX KIEMOK: PA3SMHONCEHUe, POCT, CO3pedaHue (Metio3)
u gopmuposanue nonosvix kKiemok. QOcobenHocmu — cnepmamozeHe’d U 0B02eHe3d.
OmonoTBOpeHME.

m J[eMoHCTpaIys MIaKaToB, WILTIOCTPUPYIOLIUX CIIOCOOBI BEreTaTHBHOTO Pa3MHOKECHUS
TUTOZIOBBIX J€PEBHEB M OBOIIHBIX KYIBTYP; MUKPOIPEApaToB SIMIIEKIETOK; poTorpaduii,
OTpaXkawIIuX pa3HooOpa3rue MOTOMCTBA Y OJTHON Maphl POIUTETIEH.

Tema 3.2
NuauBuayaibHOe pa3BuTHE OPranu3MoB (oHTOreHe3) (2 uaca)

OMOpHOHaNBHBIN epuo] pa3BuTHUs. OCHOGHbIE 3aKOHOMEPHOCTU OpOoONieHUs; 0Opasosanue
00HOCNOUHO020 3apoodviuia — 6baacmynasl. I acmpynayus, 3aKOHOMEPHOCMU 00PA308AHUS.
08YClI0UHO20 3apoobiwa — eacmpyavl. Ilepeuunviii opeanozenes u OalbHeUUldas
ougpepenyuposxka mxaneu, opeanos u cucmem. I1ocToOMOpHOHATBHBIN TIEPUOJ PA3BUTHSI.
®opMBI TOCTIMOPHOHANBHOTO TIeproia pa3BUTHA. HempsiMoe pa3BUTHE; TIOJHBINA M HETOTHBIN



metamopdo3. buomorndyeckuii cmbicn paszButus ¢ Meramopdosom. Ilpsmoe pasBurue.
Crapenue.

OO6mue 3aKOHOMEPHOCTH pa3BUTHs. buorenernueckuii 3aKoH.

Cxo0cmeo 3apooviueli u IMOPUOHATbHAS Ousepeenyus npuznaxos {3axoun K. bapa).
buocenemuuecxuu 3axon (3. lexxenv u K. Mwoanep). Pabomwvr A. H. Cesepyosa 06
IMOPUOHATLHOU USMEHYUUBOCUL.

m JlemoHcTpamus TabiuL, WILTIOCTPUPYIOIIUX Hpoliece MeTaMop(o3a Y YWICHUCTOHOTHX,
MO3BOHOYHBIX (KECTKOKPBIIBIX M YEIIYHYaTOKPBUIbIX, aM(puOuii); Tabnuil, OTpaXkKaromux
CXOJICTBO 3apO/IbIIIICH TO3BOHOYHBIX KUBOTHBIX, a TAKIKE CXEM IPEoOpa3oBaHHs OPTaHOB U
TKaHel B pusorenese.

Ocnosuvie nonsamus. MHorooOpaszue ¢GopM M paclpoCTPaHEHHOCTh OECIOJIOr0 pa3MHOKEHHUS.
buonornueckoe 3HadyeHwe Oecronoro pa3MHOXKeHHS. [logoBoe pa3MHOKEHHE U €ro
OMoJIorTMYecKOe 3HaucHUe. laMeToreHe3; MeHO3 M €ro OHOJOTHYECKOE 3HAUYCHHE.
O11010TBOPEHHE.

B Vumenus. OOBSICHATH MPOIECC MEHO03a U APYTHe ITanbl 00pa30BaHUS MOJOBBIX KIETOK,
HCTIOJB3YS CXEMBl U PUCYHKU U3 ydeOHHKa. XapaKTepU30BaTh CYHIHOCTH OECIOJIOro U
MI0JIOBOTO Pa3MHOKEHHUSI.

m  Mexnpenmernsle cBsisu. Heopranunueckas xumusa. OxpaHa npupojsl OT
BO3I[€ﬁCTBI/I$I OTXO0J0B XMMHYCCKHX ITPONU3BOJCTB.

®usuka. OisekTpoMarHuTHoe noJje. HMoHusupyromee wusinydeHue, IOHATHE O J03€
U3JTy4EeHUs 1 OMOJIOTMYECKOM 3alluTe.

PA3JIE] 4

HacieacTBeHHOCTh U HK3MEHYUBOCTH OPraHu3MoB (20 uacos)

Tema 4.1
3aKOHOMEPHOCTH HacJieJOBAHUS NPU3HAKOB (10 uacoe)

OTKpHTI/Ie I'. Mengenem 3aKOHOMepHOCTeﬁ HACJICAOBaHUs ITPU3HAKOB. FH6pI/I):[0HOFI/I‘{eCKHI>'I
MCTOA N3Yy4YCHUA HACJIICACTBCHHOCTHU.

lI'enemuueckoe onpedeﬂeHue nojua.

I'eHoTHI Kak IeIOCTHas cucTeMa. B3amMonaelcTBHE alllIEIbHBIX M HEalJIENbHBIX T'€HOB B
ONpCACIICHUHU ITPU3HAKOB.

| Z[eMOHCTpaI_II/ISI. KapTBI XpOMOCOM YCJIOBCKaA. PonocnoBHBIE BELIAIOIIUXCS HpC,Z[CTaBI/ITCHeﬁ
KYJbTYPHI. XpOMOCOMHBIe aHOMaJIMM YC€JIOBCKA U UX q)eHOTI/IHI/I‘IeCKI/Ie IMPpOABJICHHU.

m JlaGopartopnas pabora

Perienue reHeTHYecKux 3a/1a4 U COCTaBIEHHE POJOCTOBHBIX.
Tema 4.2

3aKoHOMEpPHOCTH U3MEHYUBOCTH (6 uacos)

OcHoBHble (HOpMBI M3MEHYMBOCTU. [ eHOTHMHUYECKass M3MEHYUBOCTh. MyTanuu. 3HaueHUE
MyTalluii Il TPaKTHKHA CEIhCKOrOo XOo3siicTBa W OmotexHojoruu. KomOuHaTHBHAS
W3MEHYNBOCTD. DBOJIIOIMOHHOE 3HAaYEHNE KOMOMHATHBHON N3MEHYHBOCTH.

deHoTUNMYECKAs, WM MOAUGPUKANMOHHAS, W3MEHYUBOCTH. POJIb yCIOBHN BHEIIHEH
Cpelbl B pa3BUTHUHU U MPOSBICHUU MTPU3HAKOB U CBOWCTB.

m  JlemoHcrpanus. [Ipumepsr Moan(pUKaIMOHHON H3MEHUYUBOCTH.

m JlaGopartopnas pabora
[TocTpoenue BapuanMOHHON KpUBOU (pa3Mepbl JUCTHEB PACTEHUH, aHTPOIOMETPUUECKHE
JAaHHbIE YYAIIUXCS).



Tema 4.3
Cejiekuusi pacTeHu, )KHBOTHbIX I MUKPOOPranu3mMoB (4 uaca)

Llenmpol npoucxoocoenus u MHo2o0b6paszus KyibmypHvix pacmenut. CopT, mopoja,
mrTaMM. MeTOIbl CeNIeKIIUN PACTEHUH U JKUBOTHBIX. JIOCTHOKEHHSI MU OCHOBHBIC HAaIlpaBIICHUS
COBPEMCHHON CeNeKIHH. 3HAuYeHUE CEJNCKIUU IS PAa3BUTHUS CEIhCKOXO3SHCTBEHHOTO
POU3BOJICTBA, MEIUIIMHCKOM, MUKPOOMOJIOTHYECKOW U APYTUX OTPACICH MPOMBIIIIICHHOCTH.

[ | Hemonctpauus. CpaBHUTENbHBIH aHAIM3 M[OPOJA JOMAIIHUX JKUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTEHHM U MX JUKUX Npeakos. Koiureknuu u npenaparsl COPTOB KYJIbTYPHBIX
pacTeHH, OTIIMYAONIUXCS HANOOJIBIIIEH TII0JOBUTOCTHIO.

Ocnosnvie nonamus. I'eH. I'eHOTMII Kak cucTeMa B3aMMOJEHCTBYIOIIMX TE€HOB OpraHu3Ma.
[TpusnHak, cBoiicTBO, (peHoTur. I'eHeTHUECKOE OMpEAETCHUE MOJa Y KUBOTHBIX U PACTEHUI.
HacnencrBeHHass M HeHacleqCTBEHHAas WM3MEHYMBOCTb. MyTallMOHHAas M KOMOMHATUBHAs
U3MEHYMBOCTh. Monudukanuu; Hopma peaknuu. Cenexuusi; TUOpUIU3anus U OTOOD.
I'ereposuc n nonumuionaus, ux 3HadeHue. Coprt, Mopoja, ITaMmM.

B Vwmenus. OObICHATH, MEXaHU3MbI IEpelayd MPU3HAKOB U CBOWCTB U3 IMOKOJECHUSA B
MOKOJICHHE, a TakKe BO3HUKHOBEHUE OTIWYHH OT pPOAUTEIHCKUX (OPM Yy TOTOMKOB.
CocTaBnsiTb NPOCTEUIINE POJOCIOBHBIE M pellaTh TeHeTHYeckue 3anauu. [loHumaTh
HEOOXOAMMOCTh PAa3BUTHUS TEOPETHYECKONW TEeHETUKH U TPAKTUUYECKOW CeNEKIUH s
NOBBIICHUS  d(P(HEKTHBHOCTH  CEIBCKOXO3SHUCTBEHHOTO  TPOM3BOJACTBA WM CHIDKCHHSI
ce0ecTOMMOCTH IPOJOBOILCTBUSI.

m  Mexmpeamerabie cB3u. Heopramumueckas xumusa. OXxpaHa TPUPOIBI OT
BO3JICHCTBUS OTXOJIOB XUMUYECKUX MTPOU3BOJICTB.

Opranumueckasa xumua. CrpoeHue M (QPyHKIMU OPraHUYECKHX MOJIEKYI: OenKH,
HykjenHoBbie kucnoTsl (JJHK, PHK).

®usuka. JUCKpPETHOCTH  JJIEKTpUUecKkoro  3apsna. OCHOBBI  MOJEKYJISPHO-
KHHETHYeCKOW Teopuu. PeHTreHoBckoe wusnyuenue. [loHsTHe o J03€ U3NyYeHUS U
OMOJIOTMYECKOM 3aIlUTe.

PA3JIET 5

B3aumooTHOIEHUs1 opranu3Ma u cpeabl. OcHoBbI 3ko10ruHu (7 vacos)

Tema 5.1
Buocdepa, ee crpykrypa u pyukuunu (3 waca)

buocdepa — xuBast ob6onouka mianersl. CTpykTypa onocdepsl. Komnonenmeor buocgepuwi:
JHCUBOE Bewecmaeo, 8UO0BOU COCMAs, pa3Hoobpasue u 6K1ao 8 buomaccy, 6UOKOCHOe U
Kocnoe eewecmeo oOuocgepvr (b. U. Bepnaockuii). KpyroBopoT BeleCTB B HPHUPOIE.
EcrecTtBenHble  cooOmiecTBa  JKMBBIX ~ OpraHu3MoB.  buoreorieHo3sl.  KommoHeHThI
OMOreo1eH030B: MPOYLEHThI, KOHCYMEHTHI, pe1yLIeHThl. bUoIeHO3bI: BUAOBOE pasHOOOpa3ue,
MJIOTHOCTD MOMYJISAIUN, Onomacca.

Abunornyeckue GpaxTopsl cpensl. Poiabs TeMmepaTyphl, OCBEIIEHHOCTH, BIAKHOCTH U IPYTHX
(GakTOpOB B KHU3HEACATEIBHOCTH COOOmEeCTB. VIHTEHCHBHOCTh NEWCTBUS (aKTOpa Cpesbl;
orpanuuuBaIuil (akTop. BsaumoneiicTBue QaxTopoB cpenbl, Mpeaenabl BBIHOCIMBOCTH.
buotnyeckune Qaxtopel cpeapl. Llemn m cetm muTaHWA. OKonocuueckue RUPAMUObLL: YUcel,
obuomaccwl, sunepeuu. CmeHa OuoneHo3oB. [IpuuMHBI CMeHBI OHOIEHO30B; (hopMupOBaHHE
HOBBIX COOOIIECTB.

@®opMbI B3aMMOOTHOILIEHUNA MeXIy opraHu3smMamu. [1o3WTHBHBIE OTHOIIEHUS — CHUMOHO3:
MYTyallu3M, KOoIlepalys, KOMMEHCaIN3M. AHTHOMOTHYECKHE OTHOIIEHUS: XWUITHUYECTBO,
napa3uTu3M, KOHKypeHlusa. HelTpanbHble OTHOIIEHUS — HEUTPATU3M.



m JlemoHCTpanus: a) CXem, HILUTFOCTPUPYIOIINX CTPYKTYpPY Onochepsl 1 XapaKTepU3yIOImuX
OTJEIbHBIE €€ COCTaBHBIC YaCTH, TAOJUI] BUAOBOTO COCTaBa U pa3HOOOPa3Hsl )KUBBIX OPraHU3MOB
O6unocdepbl; cXeM KpyroBOpoTa BEIIECTB B IPHPO/IC;

0) KapT, OTPaKAIOIIMX I€OJOTMYECKYI0 UCTOPUIO MATEPUKOB; PACIIPOCTPAHEHHOCTH
OCHOBHBIX OMOMOB CYIIIH;

B) nuadmibMoB U KuHodmibMa «buochepay;

I) IpUMEpOB CMMOMO03a MPEICTABUTENICH Pa3IMIHbBIX APCTB KUBOM MPUPOIBI.

m JlaGoparopHbie U pakTUYecKre paboThl

CocraBneHne CXeM Tepefaud BEIIeCTB M DHEPruu (Llerel muTaHus )™,
N3yuenne m onmmcaHue SKOCHCTEMBI CBOCH MECTHOCTH, BBISBJICHHUE THIIOB B3aMMOJCHCTBUS
Pa3HBIX BHJIOB B JIAHHOH dKOCHUCTEME™,

Tema 5.2
Buocdepa n yenosek (3 uaca)

[Tpupoanble pecypchl U UX UCIOJIb30BAHHUE.

AHTponoreHHble (hakTOpbl BO3ACUCTBUS Ha OHOIEHO3BI (POJb 4YeNOBEKa B MPHUPOJE);
MOCNEJCTBUSL  XO3SIICTBEHHON  JESITENBHOCTH  4YeloBeka. [IpobieMbl  pannoHaIbHOTO
IPUPOOIOIb30BAaHUS, OXPAHbl IPUPOJBL: 3allUTa OT 3arpsA3HEHUN, COXPAaHEHUE ITAJIOHOB U
MaMATHUKOB MPUPOJIbI, 0OECTIeYeHHE TPUPOTHBIMU PECYpCaMU HACEJICHUS TIIaHETHI.

JlemoHcTpanys KapT 3all0BEAHBIX TEPPUTOPUI HAIIEH CTPaHBI.

m IIpakTnueckas pabdora
AHanu3 1 OlleHKa MOCIEACTBUIA JeATEIbHOCTH YeJIOBEeKa B AKOCHCTEMax *.

m Ocnognvie nousimus. buocdepa. buomacca 3emnu. buonornueckas npoaykTuBHOCTh. JKuBoe
BEIIECTBO U ero (yHKIUHU. buoiornueckuii KpyroBopoT BEIIECTB B MPUPOIE. DKOJIOTHS.
Bremnss cpena. Dxonoruueckue GpakTopbl. AGMOTHUECKUE, OMOTHUECKUE U aHTPOIIOT€HHbIE
(akTopbl. DKOJIOTMUECKUE CUCTEMBI: OMOreo1eH03, OMOLIeHO3, arpoueHo3. [IpoayeHTsl,
KOHCYMEHTBI, penylieHThl. CaMoperyisaius, cMeHa OMOIIEHO30B M BOCCTAHOBIICHHE
OHMOLIEHO30B.

Bo3sgeiictBue venoBeka Ha Omocdepy. Oxpana mpupobl; OMOJIOTHYECKUN U COLUATBHBIN

CMBICIT COXpaHEeHHS BUJIOBOTO pasHooOpa3us OMOIICHO30B. Parmmonansroe
IPUPOIOII0JIb30BaHNUE; HeHcUepraeMble U McueplaeMble pecypchl. 3alOBEIHUKH, 3aKa3HUKH,
napku. Kpacnas kaura. buonuka.
[ Vmenus. BpIABIATH TNPU3HAKM TPUCTOCOOJEHHOCTH BHJIAOB K COBMECTHOMY
CYIIECTBOBAHHUIO B SKOJOTHUYECKHX CHUCTEMax. AHAIM3UPOBATh BUIOBOH COCTaB OMOIIEHO30B.
Beinensate oTnensHble (GOpMBI B3aMMOOTHOILEHUM B OMOIIEHO3aX; XapaKTepHU30BaTh MUIIEBbIC
CETH B KOHKPETHBIX YCJIOBHSIX OOUTAHMS.

[IpumeHsITP Ha TPAKTHKE CBEICHHS OO0 OKOJOTMYECKMX 3aKOHOMEPHOCTSX B
MIPOMBIIIJICHHOCTH W CEJIbCKOM XO3SMCTBE IS MPAaBUIBLHOW OpraHU3allid JIECOBOJICTBA,
PBIOOBOJICTBA M T. 1., @ TaKXKe JUIsl PEIICHHs BCEro KOMIUIEKCA 3ajau OXpaHbl OKPY>KaroIei
Cpebl M paliOHAIHFHOTO TIPUPOIOTIONBE30BAHHSL.

m MexnpenmeTHsie cBs3u. Heopranmueckas xumus. Kuciaopon, cepa, azot, docdop,
YTJIEPOJI, MX XHUMHYECKHE CBOMCTBAa. OXpaHa MPHPOIBI OT BO3ICHCTBUS OTXOJIOB XUMHUYCCKUX
TIPOU3BOJICTB.

dusunveckas reorpadus. Knumar 3emau, KimmMmaTudeckas 30HATbHOCTD.

®dusuka. [lousaTue o 103e U3mydeHuss U OMOJTOTUUYECKON 3allUTe.

O000menne nsyueHnoro (luac)



5. TEMATHYECKOE IINTAHUPOBAHHE

6 KJIACC

Ha3sanue teMbl

Komaectso yacos

Pa3nen 1. CTpoeHue U CBOMCTBA KUBBIX OPraHU3MOB

Tema 1.1.

OCHOBHEBIC CBOMCTBA JKHUBBIX OpraHnu3MoB

Tema 1.2.

XHUMHYECKUI COCTaB KJIETOK

Tema 1.3.

CTpoeHNE PACTUTEILHON U JKUBOTHOM KJIETOK

Tema 1.4.

TkaHu pacTeHHUIl U )KUBOTHBIX

Tema 1.5.

OpFaHBI H CUCTCMbI OPIraHOB

Tema 1.6.

PacTeHus u )KMBOTHBIE Kak HCJIOCTHBIC OPraHU3MBbI

Rlw N (N e

Bcero

[EEN
o

Paznea 2. ’Ku3HeesiTe IbHOCTh OPraHU3Ma

Tema 2.1.

[IuTanue u nuieBapeHue

Tema 2.2.

Jbixanue

Tema 2.3.

HepeﬂBI/I)KeHI/IC BCUICCTB B OpraHnU3Me

Pema 2.4.

Brinenenue

Tema 2.5.

OHOprIe CHCTCMBI

Tema 2.6.

JIBHKEHUE

Tema 2.7.

PGFYJ'IHI_II/IH IpoHeCCOB KUBHECACATCIbHOCTU

Tema 2.8.

Pasmuoxeunue

Tema 2.9.

Poct u pazButue

W W IW NN NN NS

Bcero

N
w

Pa3nen 3. Opranusm u cpeaa

Tema 3.1.

Cpena obutanus. DakTopsl Cpeibl

. [Ipupoansie coobriecTBa

Bcero

HUTOI1O

34

7 KJIIACC

HasBanwe Tembl

Kommaectso

Bsenenune

Paznea 1. lapcTBo Ilpokapuorsl

Tema 1.1. MHOTOOOpa3Me, 0COOEHHOCTH CTPOCHUS U MTPOUCXOKICHUE
POKAPUOTHYECKIX OPTraHU3MOB




Bcero

Pa3znen 2. HapcTBo I'puodnl

Tema 2.1. O0mias xapakTepucTuka rpuooB

Tema 2.2. JIumaiHuku

Bcero

Pa3nen 3. LHapcTBo PacTrenus

Tema 3.1. OOmias xapakTepucTUKa pacTeHUI

Tema 3.2. Huzmue pacteHust

Tema 3.3. Beicime pacteHust

Tema 3.4. Otnen ['onoceMeHHbIE pacTeHUS

Tema 3.5. Otnen [lokpeitocemennsie (LIBeTkoBbIe) pacTeHuUs

~N (N o |

Bcero

N
o

Paznen 4. LHapcTtBo )KuBoTHbIC

Tema 4.1. O611ast XxapaKTepUCTHUKA KUBOTHBIX

Tema 4.2. IToamapctBo OAHOKIETOYHBIC

Tema 4.3. IloaapcTBO MHOTOKJIETOUHBIE

Tema 4.4. Tun KuliieuHomonaoCcTHbIE

Tewma 4.5. Tun Ilnockue yepsu

Tewma 4.6. Tun Kpyrible uepsu

Tewma 4.7. Tun Konbuateie uepBu

Tema 4.8. Tun Mommocku

Tema 4.9. Tun Ynenucrounorue

Tema 4.10. Tun Urnokoxue

Tema 4.11. Tun Xopnossie. [Tontun becuepennsie

Tewma 4.12. Iloarun Ilo3Bonounsie (Uepenusie). Haaxnacc PriObt

Tema 4.13. Kinacc 3eMHOBOIHEIE

Tema 4.14. Knacc [IpecMmbikaromuecs

Tema 4.15. Knacc ITtunesl

Tema 4.16. Kinacc Mitekonurarorie

WD DN ININIFP (P (NN W RN WE DN (-

Bcero

w
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Paznea 5. llapcTBo Bupycsi

[EEY

UToro
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8 KVIACC

HasBanue teMnl

KomuectBo yacoB

Tema 1. MecTto yenoBeka B CUCTEME OPraHMYECKOr0 MUpa

2




Tema 2. [IpoucxoxxaeHue 4enaoBeka

Tema 3. Kparkas ucropus pa3BUTHs 3HAHUH O CTPOCHUU U (PYHKITHSIX
opranusma Yesnoseka

Tewma 4. OOt 0630p cTpoeHus 1 PyHKIIUN OpraHu3Ma YeIoBeKa

(62}

Tema 5. KoopauHanus v peryasius

[EEN
N

Tema 6. Onopa u ABMKEHHE

Tema 7. BHyTpeHHss cpena opranuzma

Tema 8. TpancnopT BelecTB

Tema 9. JIpixanue

Tema 10. [TumeBapenue

Tema 11. OOMeH BelIecTB U YHEPTUH

Tema 12. Beinenenue

Towma 13. TTokpoBsl Tena

Tema 14. Pa3MHOXEHHUE U pa3BUTHE

Tema 15. Boiciias HepBHas 1€ATEIbHOCTh

Tema 16. UenoBek u ero 310poBbe
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9 KJIACC

Hassanue Tembl

Komuectso

BBeaenune

Pa3nen 1. DBoJouus KuBOro Mmupa Ha 3emJe

Tema 1.1. Muoroo6pasue xuBoro mupa. OCHOBHbIE CBOMCTBA KHUBBIX
ONTAHUWRMOR

Tewma 1.2. Pa3BuTue 6M070TUU B 10JApBUHOBCKUI NEPUOJ]

Tema 1.3. Teopus Y. lapBrHa 0 NpOUCXOKIEHUU BUI0B IyTEM
€CTECTBEHHOTO 0TOOpa

Tema 1.4. [IpucrnocoOaeHHOCTh OPraHU3MOB K YCIOBUSM BHEIIHEH Cpeibl
KaK pe3yibTaT JeHCTBUS €CTECTBEHHOr0 0TO0pa

Tema 1.5. MukposBoitonus

Tema 1.6. buonornueckue nociencTsus agantauuu. Makpo3BoIOLMsS

Tema 1.7. Bo3HUKHOBEHME KU3HHA HA 3eMIIe

Tema 1.8. Pa3zButue xu3Hu Ha 3eMie

Wk [> N Ww

Bcero

Pa3nen 2. CTpykTypHasi opraHiu3anus »KMBbIX OPraHU3MOB

Tema 2.1. Xumudeckast Opranu3aius KJIeTKU

Tewma 2.2. O6MeH BellecTB U MpeoOpa3oBaHUe SHEPTUHU B KIIETKE

Tema 2.3. Ctpoenne U pyHKIIHH KIETOK

Bcero

10

Pa3nea 3. PasmHoOKeHHe M MHAUBHAYAJIbHOE Pa3BUTHE OPIraHU3MOB




Tema 3.1. Pa3aMHOXkXEHHE OPraHU3MOB

5)
Tema 3.2. UnauBUIyabHOE pa3BUTHE OPTaHU3MOB (OHTOTCHE3) 2
Bcero 7

Pa3znen 4. HacjiencTBEHHOCTh M M3MEHYMBOCTH OPraHU3MOB

Tema 4.1. 3aKkOHOMEPHOCTH HACJICAOBAHUS IIPU3HAKOB 10
Tema 4.2. 3akOHOMEPHOCTH U3MEHYUBOCTHU 6
Tema 4.3. Cenexumsi paCTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB 4
Bcero 20

Pasznen S. B3aumooTHOIEeHUs OpraHu3Ma u cpebl. OCHOBBI IKOJIOTHH

Tema 5.1. Buocdepa, ee cTpykTypa v GyHKIIIU

Tema 5.2. buocdepa u yenoBek

BCEro

Hroro
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