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|. IlnanupyemMble MpeaMeTHBbIE Pe3yJbTAThl OCBOECHHsI YUeOHOT0 MpeaMeTa

B pe3ynvmame u3zyuenus Kypca 6uo102uu 6 0CHOBHOI WKoJe:

BbINyCKHUK — Hayyumcanonb30BaTbcd HAyYHBIMHM  METOJAMHM  JUIsl  PaclO3HaHUs
OMOIOTHYEeCKUX MPOOJieM; J1aBaTh HAyYHOE OOBSACHEHHE OMOJIIOTMYECKHUM (aKTam, MpoIeccaM,
SBJICHUSAM, 3aKOHOMEPHOCTSM, HX PpOJIM B JKU3HU OPraHU3MOB M YEJOBEKa; IPOBOAUTH
HaOJIOICHUS 32 J)KUBBIMH O0BEKTaMHU, COOCTBEHHBIM OPraHM3MOM; ONHCHIBATH OMOIOTHYECKUE
OOBEKTHI, MPOLECCHl U SBJICHUSA; CTaBUTh HECIOXKHbIE OHOJOIMYECKUE HKCIEPUMEHTHl U
UHTEPIPETHPOBATH UX PE3YIILTATHI.

BrinyckHukog1adeemcucremoit OMOJIOTNYECKUX 3HaHUH - HOHATUSMH,
3aKOHOMEPHOCTSIMH, 33aKOHAMH, TEOPHSIMH, HMEIOIIMMH BaXHOE O00IIeo0pa3oBaTeNbHOE U
[I03HABATEJILHOE 3HAYCHUE; CBEJICHUSIMU 10 UCTOPUU CTAHOBJIEHUS] OMOJIOTMH KaK HAayKH.

BoinyckHUK o0cgoum oOuIMe NpueMbl: OKa3aHWs IMEpBOM IOMOIIM; palMOHATIBHOU
OpraHu3aly Tpylda M OT/AbIXA; BbIPAIlMBAHUS M Pa3MHOXKEHMS KYJIbTYpHBIX pacTeHUH U
JIOMAIIIHUX JKUBOTHBIX, YXO/1a 33 HUMH; IPOBEJICHUS HAOIIOACHUH) 32 COCTOSHUEM COOCTBEHHOTO
opranm3Ma; mpaBmwia paboTel B KaOWHeTe OWOJOTMH, C OWOJIOTMYECKUMHU TpHOOpaMu U
UHCTPYMEHTaMHU.

BhITyCKHUK npuo6pemem HaBBIKHA WCIIOIB30BAHUS HAYYHO-TIONYJISIPHON JTUTEPATYPHI 110
OMOoJIOTHH, CHPAaBOYHBIX MaTEpUANOB (HAa OyMa)XHbIX M 3JIEKTPOHHBIX HOCUTEIISX), PECYpPCOB
WuTepHeTa npu BRITOJHEHUN yIEOHBIX 3a/1a4.

BoinyckHuK noayuum 603moxicHOCHb HAYYUMBCA:

® OCO3HAHHO UCNONBL30BAMb 3HAHUSA OCHOBHBIX NPABUN NOBEOEHUs. 8 NPUPOOe U OCHOG
300p06020 00pA3a HCU3HU 8 ObIMY;

® gbIOUpamb Yenesble U CMbICIOBbIE YCMAHOBKU 8 CBOUX OeUCMEUAX U NOCMYNKAX NO
OMHOWEHUIO K HCUBOU NPUPOOe, 300P0BbI0 CBOEMY U OKPYIHCAIOUUX,

® OpUEHMUPOBAMBCA 6 cucmeme NO3HABAMENbHbIX YEHHOCmel — 60CNPUHUMAMDb
ungopmayuro OUOIO2UYECKO20 COOEPAHCAHUSA 8 HAYUHO-NONYIAPHOU umepamype, cpeocmeax
maccogou  ungopmayuu u HMumepnem-pecypcax, Kpumuuecku OYeHUBAMb MNOLYYEHHYIO
ungopmayuro, aHanuzupys ee cooepaicanue u OaHuvie 00 UCMOYHUKe UHpOopMayuu,

® co30aeamv CcoOCMEEHHble NUCbMEHHble U YCMHble COoOWeHUus 0 OUON02UYeCcKUX
AGNEHUAX U NPOYeccax HA OCHOBE HECKONbKUX UCMOYHUKO8 UHGOpMayuu, COnpo8o#COams
sblCmynieHue npe3eHmayuell, y4umoleds 0COOEHHOCMU ayOumopul C8epCMHUKOS.

7KuBble oprann3mbl

Buinycknuk nayyumcsa:

® BBIJCIATH CYIIECTBEHHbIE IPU3HAKU OMOJIOTHUECKUX OOBEKTOB (KJIETOK U OPraHM3MOB
pacTeHui, )KUBOTHBIX, TPHOOB, OaKTEpHil) M MPOLIECCOB, XapaKTEPHBIX JJIS )KUBBIX OPraHU3MOB;

® apryMEeHTHPOBATh, NPUBOAMTH JOKA3aTENbCTBA POJACTBA pPAa3JIMYHBIX TAaKCOHOB
pacTeHuH, KUBOTHBIX, TPHOOB 1 OaKTEepHIA;

® apryMEHTHPOBATh, NPUBOAMUTH JOKA3aTEIbCTBA pa3IUYMil pPACTEHHH, >KMBOTHBIX,
rpuboB U OaKTepuit;

® OCYIIECTBIATh KiIacCU(UKALMIO OMOJOTHYECKHX OOBEKTOB (pacTeHHH, >KMBOTHBIX,
Oaktepuif, TpuOOB) Ha OCHOBE ONpEJENEHHs UX NPUHAUIEKHOCTH K OIpeaeseHHON
CHCTEMaTUYECKOW IpymIie;

® pacKpbIBaTh POJib OMOJIOTHH B MPAKTUYECKON NESTEIBLHOCTH JIFOJCH; POJIb pa3IMyHbIX
OpPraHU3MOB B JKH3HH YEJIOBEKA;



® OOBSCHATH OOIIHOCTH TPOUCXOXICHHS W OBOJIONWM CHCTEMAaTHUECKHX TPYIII
pacTeHU 1 )KUBOTHBIX Ha IPUMeEpax COMOCTABICHUS OMOJIOTHUECKIX OOBEKTOB,;

® BBUIBISTH MPUMEPBI M PACKPBIBATh CYIIHOCTh NPHCIOCOOJIEHHOCTH OPraHU3MOB K
cpene oouTaHus;

® pa3iuyaTh [0 BHEIIHEMY BHIYy, CXEMaM M OIHMCAaHHMSAM peasbHble OMOJIOTHYECKHUE
00BEKTHI WM UX N300PKEHHSI, BBISBIATH OTJIMYUTEIbHbBIC IPU3HAKH OMOJIOTHYECKUX O0BEKTOB;

® CpaBHHMBAaTh OHOJOTHMYECKHE OOBEKTHI (pacTeHUs, >KUBOTHBIC, OakTepuu, TpuodbI),
IPOLIECCHI KU3HECATEILHOCTH; IeIaTh BHIBOBI U YMO3AKJIFOUCHHS HA OCHOBE CPaBHCHUS,

® YCTaHABIHMBATH B3aUMOCBS3U MEXTYy OCOOCHHOCTSIMU CTPOCHUS U (QYHKIMSIMU KIIETOK
Y TKaHEH, OPraHoOB U CHCTEM OPraHoOB;

® WCHONB30BaThb METOAbl OHMOJIOTHUECKOH Hayku: HaOMogaTh ¥ ONHCHIBAThH
Ononornyeckue 0ObEKTHI U MIPOIIECCHl; CTABUTH OMOJIOTHYECKUE SKCIIEPUMEHTHI M OOBSCHSITH UX
pe3yJbTaThl,

® 3HATh U APIYMEHTHPOBATh OCHOBHBIC TIPaBHJIa MTOBEJACHUS B IPUPOJIE;

® aHAJIM3UPOBATH U OLICHUBATH MOCIEACTBUS JESITEILHOCTH YEJIOBEKa B IPUPO/IE;

® ONHCHIBaTh W HCIOJH30BaTh NPUEMbI BHIPAIIMBAHUS U PAa3MHOXKEHHS KYJIbTYPHBIX
pacTeHU U TOMAIIHUX )KUBOTHBIX, YXO0/1a 32 HUMH;

® 3HATh U COOIOAATH NpaBUiIa PadOTHI B KaOMHETE OMOJIOTHH.

BoinyckHuk nojayuum 603mM0x4cHOCHIb HAYUUMBCA:

®  HAXOOUMb UHPOPMAYUIO O PACMEHUSX, HCUBOMHBIX cpubax u OAKkmepusix 8 HAY4HO-
NONYNAPHOU qumepamype, OUOIOSUYECKUX CNI08ApAX, cnpagounuxax, Mumepnem pecypce,
AHATU3UPOBATNG U OYEHUBAMD ee, NePesoOUmdb U3 0OHOU (Popmbl 8 Opy2yIo;

® 0CHOBAM UCCIE008AMENbCKOU U NPOEKMHOU 0esAmMeNbHOCIU NO U3VYEHUI0 OP2AHUZMO8
PA3IUYHBIX YAPCINE HCUBOU NPUPOObL, BKNIOUAS YMEHUS POPMYIUPO8aAms 3a0aiu, npeocmasiiams
pabomy Ha 3awumy u 3auwunams ee.

® UCNONBL306AMb NpUEMbl OKA3AHUS NepEOoll NOMOWU NpU OMPAGIeHUU A008UMBIMU
epubamu, A008UMBIMU PACMEHUAMU, VKYCAX IHCUBOMHBIX; pabomuvl ¢ Onpederumensmu
pacmeHuil; pasMHONCEHUS U BbIPAWUBAHUS KYIbIMYPHBIX PACMEHUl, YX000M 3d OOMAUWHUMU
HCUBOMHBIMU,

®  OpPUEHMUPOBAMbCS 6 CUCmeMe MOPATbHLIX HOPM U YEHHOCMeU NO OMHOWEHUI) K
00vekmam Hcugol Npupoovl (MpUHAHUe BbICOKOU YEHHOCMU HCUHU 80 6CeX ee NPOsBIIeHUsX,
9KONI02UYECKOe CO3HAHUEe, IMOYUOHATbHO-YEHHOCMHOEe OmHOuleHue K 00beKmam IHCUBoll
npupoosl);

® 0CO3HAHHO UCNONBL3068AMb 3HAHUS OCHOBHBIX NPABUIL NOBEOEHUs 8 NPUPOOe, 8bIOUPAMY
yenegvle U CMbICIOBbIE YCIMAHOBKU 8 CBOUX OeliCMBUAX U NOCMYNKAX N0 OMHOWEHUIO K JHCUBOLL
npupooe;

® co30aeamv CcOOCMEEHHbIE NUCbMEHHble U YCMHble COOOWEeHUs O PAacmeHusx,
JHCUBOMHBIX, Oakmepus U 2pubax HA OCHOBe HECKONbKUX UCHOYHUKOS UHDOpMayuu,
COnposodcOams  BbICMYNNIEHUe — Npe3eHmayuell, y4umvléass O0COOEHHOCMU — ayOumopuu
C8EPCMHUKO8;

® pabomamw 6 2pynne c6epPCMHUKOE NPU PeUleHUY NOZHABAMENbHBIX 3A0aY CEA3AHHbBIX C
uzyueHuem ocobeHHoCmel CmpoeHUs U HCUSHEOesmeNbHOCIMU PACMEHUT, HCUBOMHBIX, 2pubo8 u
baxmepuil, NIAHUPOBAMb COBMECMHYIO OesIMeNIbHOCMb, VUUMbIEAMb MHEHUE OKPYICAIOWUX U
A0eK8amHo OYeHUusams coOCMEEHHbIN 8KAAO 8 0esIMeNbHOCHb 2PYNNbL.

Yes10BeK U €ro 310poBbe

Buvinycknuk nayuumca:

® BBHIIEIATH CYIIECTBEHHbBIE MPU3HAKU OMOJOTHUECKUX OOBEKTOB (KUBOTHBIX KIIETOK U
TKaHEW, OpraHOB M CUCTEM OPTraHOB YeJIOBEKa) U MPOLIECCOB KUZHEACSITEIbHOCTH, XapaKTEPHBIX
JUI OpPraHu3Ma 4eJIOBEKa;



® apryMEHTHPOBaTh, TMPHBOAMWTH  JOKA3aTElIbCTBA  B3aUMOCBS3M  UEIIOBEKAa M
OKpY’Kalollen cpeibl, pOJICTBA YeJIOBEKA C )KUBOTHBIMH,

® ApPryMEHTUPOBATh, IPUBOAUTH JOKA3aTEILCTBA OTIUYUIN YEIOBEKa OT )KUBOTHBIX;

® apryMEHTHUPOBATh, MPHUBOAUTH JO0KA3aTEILCTBA HEOOXOIMMOCTH COOIIONEHUS Mep
npodHIaKTUKU 3200JI€BaHU, TpaBMaTHU3Ma, CTPECCOB, BPEHBIX TPUBBIYEK, HAPYIICHUS OCAHKH,
3peHHs, ClTyXa, MHPEKIMOHHBIX U IPOCTYIHBIX 3a00JICBaHHIA,

e OOBACHATH SBOMIONMIO BHJa YenoBeK pa3yMHBIM Ha TNpUMEpax COMOCTABICHHS
OMOJIOTHYECKUX 00BEKTOB U APYTHX MaTepPHAIBHBIX apTe(haKTOB;

® BBIBIATHIPUMEPBIM TOSCHATH TPOSIBIICHUE HACIEICTBCHHBIX 3a00JICBaHUN Yy
YeJI0BEKa, CYIIHOCTb MPOIIECCOB HACIEICTBEHHOCTH M M3MEHYMBOCTH, IIPUCYIIECH YETIOBEKY;

® pa3IMuaThIIO BHEIIHEMY BHUJY, CXEMaM U OIUCAHUSAM pEaJbHbIC OHOJIOTHYECKHE
OOBEKTHl (KJIIETKH, TKAaHW OPTaHbl, CHUCTEMbl OpPraHOB) WU HMX W300paKCHHS, BBISIBIISAThH
OTIMYUTENbHBIC IPU3HAKU OMOJIOTHYECKUX O0BEKTOB;

® CpaBHHMBAaTh OMOJOTMYECKHE OOBEKTHI (KJIETKH, TKAHH, OPTaHbl, CUCTEMbI OPT'aHOB),
IPOIIECCHI JKU3HEACATEIBHOCTH (TIMTaHUE, TbIXaHUEe, OOMEH BEILECTB, BBIICIICHHUE U JIP.); IEJIaTh
BBIBOZIBI 1 YMO3AKIIOUCHHUSI HA OCHOBE CPaBHEHUS;

® YCTaHaBIHMBATh B3aUMOCBSI3H MEXIYy OCOOCHHOCTSIMH CTPOCHUS U (DYHKIMSIMHU KJIETOK
Y TKaHel, OPraHoOB ¥ CUCTEM OpPI'aHOB,;

® UCIOJb30BaTh METOJAbI OMOJOTMYECKOW HayKu: HaOmoAaTb M ONMCHIBAaTh
Ounonornyeckne OOBEKTHI M TPOLECCH; MPOBOJUTH HCCIEAOBAHUS C OPraHM3MOM YeIOBEKa U
OOBSICHATB MX PE3YJIbTaThI;

® 3HaTh W AapPryMEHTHPOBaTh OCHOBHBIC MPHUHIUIBI 340pOBOro o0pas3a IKU3HH,
palroHaTFHON OpPTaHU3aAIMH TPYIa M OT/IbIXA;

® aHaJIM3UPOBAThH U OICHUBATH BIMSHUE (PAKTOPOB PUCKA HA 3I0POBbE YCIIOBEKA,

® OIUCHIBATh U UCIIOIB30BATh MPHUEMBI OKa3aHUs TIEPBOW TTIOMOIIIH;

e 3HaTh U cOOJIIO/IAaTh MPaBUiIa padOThHl B KAOMHETE OMOJIOTHH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® 00BACHAMb HEOOXOOUMOCHb NPUMEHEHUS. meX UWIU UHbIX NPUEMO8 NpU OKA3AHUU
nepsou 008paueOHON NOMOWU NPU OMPABILEHUSX, 0HCO2AX, OOMOPONCEHUSX, MPABMAX, CRACEHUU
ymonarnowezo, Kpo8ome4eHUsX,

® HAX0O0UMb UHGOPMAYUIO O CMPOECHUU U HCUBHEOESMENbHOCMU Yel08eKd 6 HAYYHO-
NONYIAPHOU  Jumepamype, OUOIOSUHECKUX C08aApsX, CnpasoyHukax, HMumepuem-pecypce,
AHAnIU3UPOBAMb U OYEHUBAMD ee, NePeBoOUMb U3 0OHOU PopMblL 8 Opy2Yio;

® OPUEHMUPOBAMBCSL 8 CUCHeMe MOPAIbHLIX HOPM U YEHHOCMel N0 OMHOUEHUIO K
Cc0OCMBEHHOMY 300P08bIO U 300POBLI0 OPY2UX TH00El;

® Haxo0umv 6 Y4eOHOlU, HAYYHO-NONYIApHOU Jumepamype, Humepnem-pecypcax
ungopmayuro 06 opeanuzme yenosexd, OPopmMIsims ee 8 8ude YCMHbIX COOOUeHUL U OOKIAO08;

® QHANU3UPOBAMb U OYEHUBAMD YeTlesble U CMbICI08ble YCMAHOBKU 68 CEOUX OeliCNBUSX U
NOCMYNKAX NO OMHOWLEHUIO K 300P0B8bI0 CB0EMY U OKPYHCAIOWUX, NOCIeOCMBUS BIUSHUSA
@axkmopos pucka Ha 300po8ve UenoseKa.

® co30asamv cOOCMBeHHble NUCLMEHHbIE U YCIHble CO0OUeHUs 00 OpeaHu3Me 4el08eKd
U €20 HCU3HeOesTMeNbHOCMU HA OCHOBE HECKONbKUX UCOYHUKO8 UHDOpMayUul, Conpogodcoams
8blICMYNeHUe npe3eHmayuel, y4umvleds 0COOeHHOCU ayOumopuu C6epCMHUKOS,

® pabomamv 8 cpynne c8ePCMHUKO8 NPU PEUeHUU NO3HABAMENbHBIX 3a0a4 CEA3AHHBIX C
0COOEHHOCMAMU CMPOEHUSL U  HCUSHEOeSMENbHOCMU OP2AHUSMA  Yel08eKd, NIAHUPO8Amb
COBMECMHYI0 0eAMeNbHOCIb, VUUMbIBAMb MHEHUe OKPYHCAIOWUX U AO0eK8AMHO OYeHUBAaAmbs
COOCMBEHHDII BKNAO 8 OesIMENbHOCIb 2PYNNbL.

O01mme 6moJIOrnYecKre 3aKOHOMEPHOCTH
Buvinycknuk nayuumcs:



® BBIIEIATH CYIIECTBEHHbIE NMPU3HAKU OHOJOTMYECKHX OOBEKTOB (BUAA, SKOCHUCTEMBI,
O6uocepsl) U MPOLIECCOB, XaPAKTEPHBIX JJI COOOIIECTB )KUBBIX OPTaHU3MOB;

® apryMEHTUPOBaTh,  INPHUBOJUTH  JOKAa3aTe€JIbCTBA  HEOOXOAMMOCTH  3alIHUTHI
OKpYKarollEeH Cpeibl;

® apryMEeHTHPOBATh, IPUBOIUTH JTOKA3aTEIbCTBA 3aBUCHUMOCTH 370POBbSI UEIOBEKAa OT
COCTOSTHUSI OKPY’KaIOILEe! CpeIbl;

® OCYHIECTBIATH KJIACCH(PHUKALNIO OMOJIOTMYECKHX OOBEKTOB HA OCHOBE ONPEICICHHS
UX IPHUHAIIEKHOCTH K ONPEACIICHHON CUCTEMAaTUYECKOM IPyIIIe;

® packpbiBaThb pOJb OWUOJOTHMM B MPAKTUUYECKOW JEATENILHOCTH JIIOJIeH; POJb
Ouonornyecknx OOBEKTOB B TPUPOAEC M JKU3HM 4YEIIOBEKAa; 3HAYEHHUE OHMOJIOTHYECKOTO
pa3HO00Opa3us AJig coXpaHeHust Onochepsr;

® OO0BACHATH OOLIHOCTH NPOMCXOXACHUS U DBOJIONMKA OPraHM3MOB Ha OCHOBE
COITOCTaBJICHUSI 0COOEHHOCTEH UX CTPOCHHS U (PYHKIIMOHUPOBAHHS,;

e OOBSCHATHP MEXaHW3Mbl HACIEACTBEHHOCTH M HM3MEHYHMBOCTH, BO3HUKHOBEHUS
MPUCTIOCOOJIEHHOCTH, MPOLIECC BUA000OpA30BaAHUS;

® pasnuuaTh MO BHEIIHEMY BHUAY, CX€MaM M ONHCAaHUSM pealbHbIe OMOJIOTHYECKHE
00BEKTHI HITH X U300paKEHUS, BRISBIISAS OTINYNTENbHBIC TIPU3HAKHA OMOIIOTHIECKUX OOBEKTOB;

® CpaBHMBATh OMOJOTUYECKUE OOBEKTHI, MPOLIECCHI; JIENATh BBIBOJBI U YMO3AKIIOUCHUS
Ha OCHOBE CPAaBHEHUS;

® YCTaHaBIHMBATh B3aMMOCBS3M MEXKIY OCOOCHHOCTSIMH CTpPOSHHS H (DYHKIUSAMH
OpraHOB U CHCTEM OPraHoOB;

® UCIONB30BaTh METOJAbI OHOJOTMYECKOW HayKu: HaOMIOAaTh M OMHCHIBATh
Ouosornyeckne 0OBEKTHI U MPOLECCHI; CTABUTH OMOJIOTHYECKHE SKCIIEPUMEHTHI U OOBSICHITD UX
pe3yIbTaThI;

® 3HATh M APTYMEHTUPOBATh OCHOBHEIE MPaBUJIA MTOBEJICHHS B IPUPOJIC; aHATHU3UPOBATh
U OIIEHUBATH TIOCIIECTBHSA JACSITEIHHOCTH YEJIOBEKA B IPUPOJIC;

® ONUCHIBaTh M HUCMOJb30BaTh NPUEMbI BBIPALIMBAHUSA U PA3MHOXKEHMS KyJIbTYpPHBIX
pacTeHHi U JOMaIIHUX )KUBOTHBIX, YX0/a 32 HUIMU B arpoleH03ax;

® HAxXoAUTh B Yy4eOHOW, Hay4yHO-TIONYJSpHOW JuTeparype, MHTepHeT-pecypcax
MH(pOpPMaLIMIO O KUBOW MpHUpoAe, 0QOpMIISATh €€ B BUJE MUCbMEHHBIX COOOIIEHUH, JOKIAA0B,
pedeparos;

e 3HaTh U cOOJIIO/IaTh IPaBUiIa padOThHl B KAOMHETE OMOIOTHH.

Boinycknuk nonyyum 603M03CHOCHb HAYUUMBCA:

® NOHUMamMb JKoN02UYEeCKUe NpoONeMbl, B03HUKAIOWUE 8 YCI08UAX HEePAYUOHANbHO20
NPUPOOONONL308AHUSL, U NYMU PeULeHUs IMUX npoodieM,

®  AHATU3UPOBAMb U OYEHUBAMDb YeTlegble U CMbICI08bLE YCMAHOBKU 8 C80UX OCUCMBUSX U
HOCMYNKAX NO OMHOWEHUIO K 300pPO6bI0 CBOEMY U OKPYICAIOWUX, NOCIeOCMBUS GIUAHUSA
@axkmopoe pucka Ha 300po8ve uenoseKd,

® HaxoOumv uHpopmayur no eonpocam oodwel oOuoro2uU 8 HAYYHO-NONYIAPHOU
aumepamype, CHeyuanu3upoOBaHHbIX OUONOSUYECKUX ClO8ApAX, CNpagouHukax, HMnmepnem
pecypcax, aHanu3uposams U OYeHU8amy ee, nepesooums U3z 00HoU Gopmwl 8 Opyeyro;

® OpUEHMUPOBAMbCSL 8 CUCMEME MOPATbHbIX HOPM U YEHHOCMmEU NO OMHOWEHUIO K
00beKmMam AHCUBOL NPUPOObl, COOCMEEHHOMY 300POBbIO U 300P0BbI0 OpyeuUx Nodell (npusHaHue
8bICOKOU YEHHOCMU HCUSHU B0 8CeX ee NPOABIEHUSAX, IKON02UYeCKoe CO3HAHUe, IMOYUOHANbHO-
YEeHHOCHOEe OMHOUleHUE K 00beKMam HCUgou Npupoowl);

® co30asamb coOCMBEHHbIE NUCLMEHHble U YCMHble COOOWEHUSI O COBPEMEHHbIX
npobnemax 6 obracmu OUONOUU U OXPAHLL OKpYXHcarowel cpeovl HA OCHOBE HECKONbKUX
UCMOYHUKO8 — UHpOpMayuu, CONpPoBO#COamb  GbICMYNIEHUE Npe3eHmayuel, y4yumoléas
ocobenHoCmU ayOumopuu c6epCmHUKO8,



® pabomamv 8 cpynne cePCMHUKO8 NPU peuleHUl NO3HABAMENbHBIX 3a0aY CEA3AHHBIX C
MeopemuyeckuMy 1 NPakmuyecKumy npooiemamu 6 obaacmu MONeKYIAPHOU Ouosocuu,
2eHemuKU, IKOI02UU, OUOMEXHONO2UU, MEOUYUHBL U OXPAHBL OKPYHCAIOWell cpeobl, NIAHUPOBAMb
COBMECIMHYI0 OessMeNbHOCIb, VUUMbIBAMb MHEHUe OKPYICAWUX U AO0eK8AMHO OYEeHUBAmMb
COOCMEEHHDII BKIAO 8 0esIMENbHOCIb 2PYNNbL.

Baxxueimu ghopmamu desamenvnocmu yuanjuxca SBIASIOTCS:

® [IPAaKTUYECKash AEATENLHOCTh YYalIMXCS IO NPOBENCHHUIO HAONIOJCHUI, TMOCTaHOBKE
OIBITOB, Y4Y€Ty TPHPOAHBIX OOBEKTOB, OINMCAHUIO HKOJOTMYECKUX TIOCICACTBHHA IIpH
UCIIOJIb30BAaHUH U NIPE0OPa30BaHNUU OKPYKAIOIICH Cpenbl;

® Da3BUTHE TPAKTUYECKUX YMEHHH B padoTe C JOMOJHHUTENBHBIMH HCTOYHUKAMH
UHQOpMAMU:  DHUUKIONEIUSIMH,  CIPAaBOYHUKAMH,  CJOBApsAMH,  HAayYHO-TIOMYJISAPHOM
JUTEPATYpOH AJIsl MIIAJIIET0 OJPOCTKOBOTO BO3pacTta, pecypcamu Internet u mp.

B mpenogaBanuu  Kypca «OMOJIOTHS» HCIOIB3YIOTCS CIEAYIOMINE ¢hopmbl pabomol C
yUalUMUCS:

¢ paboTa B MaJIbIX rpynnax (2-5 uenosex);

® NpOeKTHas paboTa;

® T10JIFOTOBKA COOOIICHUH/ pedeparos;

® HCCIIeI0BaTENbCKas 1eATEIbHOCTS;

¢ HH(POPMAIIMOHHO-TIOUCKOBAS 1€ATEIbHOCTb;

e BBINOJIHEHUE IPAKTUYECKUX U TaOOPaTOPHBIX padoT.

Pezynomamul 00yuenun

e [IpuopHUTETHON SBIAETCA NPAKTUYECKAs ACATENBHOCTh YYAIIUXCA IO IMPOBEACHUIO
HaAOJII0/IEHUI, IOCTAHOBKE OIMBITOB, YUETY NMPUPOIAHBIX OOBEKTOB, OMHCAHUIO SKOJIOTMUECKUX
NOCJEICTBUM MPU UCTIONB30BaHUH U PEe0OPa30BaHUM OKPYKAIOILIEH CPeIbl.

e BaxxHoe BHMMaHHE oOpallaercss Ha pa3BUTHE MPAKTHUYECKUX HABBIKOB M yMEHUU B
paboTe ¢ JIOTMOJHUTENBbHBIMU UCTOYHUKAMU HMH(OpPMAlMU: SHIUKIONEIUSIMH, CIPaBOYHUKAMH,
CJIOBapsIMHU, HAyYHO-TIOMYJISIPHOM JUTEpaTypoid, pecypcamu Internet u ap.

e BpIIBIKEHHE TUIOTE3bl HAa OCHOBE MXUTEHCKUX NPENCTABICHUN WM H3YyYEHHBIX
3aKOHOMEPHOCTEH;

e BpiOop ycnoBuil npoBeneHNs HAOMIOEHUS UM ONBITA, IPU KOTOPBIX MEHSETCS JIUIIb
OJIHA BEJINYMHA, a BCE OCTAJIbHBIE OCTAKOTCS TOCTOSHHBIMY;

e OmnucaHue NPUPOTHBIX OOBEKTOB M CPaBHEHHME MX IO BBIIEICHHBIM IPHU3HAKAM;
BBINOJIHEHHE MTPAaBUII 0€30MaCHOCTH MPH NMPOBEJCHUN MPAKTUUYECKUX paloT.

e [louck HeoOxomumoil uHGOPMAUU B CHPABOYHBIX H3JAaHUAX (B TOM 4YHCIIE Ha
SIIEKTPOHHBIX HOCUTEISX, B ceTh Internet);

e llcronp30BaHKe JOMOJHUTEIBHBIX UCTOYHUKOB MH(POPMALIMU TPU PELICHUH Y4eOHBIX
3aj1a4; paboTa C TEKCTaMH €CTECTBEHHOHAayYHOr'O XapakTepa (Ilepeckas; BbIIEJICHHE B TEKCTe
TEPMHHOB, OMMCAHUN HAOJIOIEHUI U ONBITOB; COCTABJIEHHUE TIaHA; 3aM0JHEHHUE MPEATIOKEHHBIX
Ta0HI),

e [loaroroBka KpaTKUX COOOIIEHUHN C MCIOJIB30BAHUEM €CTECTBEHHOHAYUYHOM JIEGKCUKH U
WUTIOCTPAaTUBHOIO MaTepuana (B TOM YHCIE KOMIBIOTEPHOM IMpe3eHTalMu B MOIIEPKKY
YCTHOTO BBICTYIJICHHS);

e KoppekTtHoe BelaeHue ydeOHOro Juainora npu pabore B Malloll  rpymnmne
COTPYAHHUYECTBA;

e OreHKa cOOCTBEHHOIO BKJIaZa B JESTEIbHOCTb I'PYIIIBI COTPYIHUYECTBA; CAMOOLIEHKA
YPOBHSI JIMUHBIX Y4E€OHBIX JOCTHKEHHH 10 MPEI0KEHHOMY 00pasiy.



Dopmvl KOHMPONA 3HAHU

IIpomMexyTouHbIE W HUTOrOBbIE TECTOBBIE KOHTPOJBbHBIE PAOOTHI, CAMOCTOSTEIbHbBIE
paboThl; PPOHTANBHBIN U MHIUBUAYAIBHBINA OMPOC; OTYETHI IO MPAKTHYECKUM U J1a00PaTOPHBIM
paboTaM; TBOPUECKHE 3a/laHHSL.

Ouenka yyamuxcs no 0MoJ0rum.

PesynbTatom mpoBepky YpOBHS YCBOSHHS y4eOHOTO MaTepualia sBISETCS OTMETKA.

IIpoBepka u olieHKa 3HAHUIA TPOXOJUT B XOJI€ TEKYIINX 3aHITHIA B yCTHOM WIJIM MUCEMEHHOHN (opme.

[Ipu oneHke 3HaHMH ydammuxcs MpenarnosaraeTcss oopamars BHUMaHUE Ha PaBUIBLHOCTb, OCO3HAHHOCTb,
JIOTUYHOCTh U JO0Ka3aTe€IbHOCTh B M3JI0KEHHH MaTepuania, TOYHOCTh HCIIOJIB30BaHUS TEPMHUHOJIOTHUH,
CaMOCTOSITETIbHOCTD OTBETA.

VYCTHBIN OTBET.

Ornenka «5» CTaBUTCS, €CIIN YUEHHK:

. [oka3piBaeT riry0OKOE ¥ MOJTHOE 3HAHKE M TIOHUMaHHUE BCEro 00bEMa MPOrpaMMHOTO MaTepHaa;
MOJIHOE TOHMMAHUE CYIIHOCTU PaCcCMATPUBAEMBIX MOHSATUHM, SBJICHUA U 3aKOHOMEPHOCTEH, TEOpHid,
B3aMMOCBSI3EH;

* YMeeT cocTaBUTh MOJHBINA U HpaBI/IJIbHI)II\/'I OTBET Ha OCHOBC HM3YUCHHOI'0O MaTcpuajad, BBIACIATH
[JIABHBIE TIOJIOXKEHHSI, CaMOCTOSITEIbHO IIOATBEPXKAATh OTBET KOHKPETHBIMH IpHUMepamH, (aKkTamu;
CaMOCTOSITETIBHO M apryMEHTHPOBAaHO JejaTh aHaiu3, OOOOIIEHHs, BbHIBOABL. Y CTaHABIMBATbH
MEXITpeMETHBIE (Ha OCHOBE paHee MPHOOPETEHHBIX 3HAHWI) W BHYTPHIIPEIMETHBIC CBSI3U, TBOPUCCKH
NPUMEHATh IIOJydCHHBIC 3HAaHUS B He3HakoMoW cutyanuuu. IlocienoBarenbHO, YETKO, CBSI3HO,
o0ocHOBaHHO ¥ 0e30mMO0YHO wW3maratb YyYeOHBI MaTepuall; JaBaTb OTBET B JIOTHYECKOH
IOCJIICAOBATCIIBHOCTH C HCIIOJIb30BAaHUEM HpHHﬂTOﬁ TEPMUHOJIOTHUH; [CJIaTh CO6CTBCHHI)IC BBIBO/JIBI;
(dbopMynupoBaTh TOYHOE ONpE/CICHHE M HWCTOJIKOBAaHWE OCHOBHBIX IOHSTHH, 3aKOHOB, TCOPUH; MpH
OTBETE HE IIOBTOPSTH JOCIOBHO TEKCT y4yeOHHKA, H3jIaraTb MaTephall JMTEPAaTYPHBIM S3BIKOM;
NPaBUIBHO M OOCTOSITENIBHO OTBEYaTh Ha JOMOJIHUTEIbHbIE BONPOCH yuuTens. CaMOCTOSTENbHO H
paroOHaJIbHO HUCIIOJIb30BaTh HATIJIAOHBIC HOCOGI/IH, CIIpaBOYHbBIC MAaTCPUAJIbI, y‘IG6HI/IK, JONOJHUTCIIbHYIO
JUTEPATypy, NEPBOMCTOYHHMKH; HNPUMEHATh CHUCTEMY YCJIOBHBIX OOO3HAu€HHH NPH BEACHUH 3aIluCceH,
COITPOBOK/IAIOIINX OTBET; MUCIIOJIB30BaHUE ISl I0KA3aTEIbCTBA BHIBOJIOB U3 HAOJIIOJCHUH U OIIBITOB;

. CaMOCTOSITeNIFHO, YBEPEHHO M 0e30mHMO0YHO TPUMEHSIET IOJNyYeHHbIE 3HAHHWsS B PEUICHUU
npoOJeM Ha TBOPYECKOM YPOBHE; JIOMycKaeT He 0ojiee OJTHOTO Helou€Ta, KOTOPBIH JIETKO UCTIPABIISIET T10
TpeOOBaHUIO YUUTENS]; 3allUCH, COPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Orenka «4» cTaBUTCA, €CIIN YUEHHK:

. IToxaspIBaeT 3HaHUS BCETO U3YYEHHOI0 IPOrPaMMHOI0 Marepuana. J{aér monHsli U NpaBUIIbHBIN
OTBET Ha OCHOBE M3YUYCHHBIX TEOPHUH; HE3HAYMTEIbHBIE OIIMOKM M HEAOYETHI IPU BOCIIPOU3BEACHUU
W3y4eHHOr0 MaTepuaina, ONpEACICHUS IOHATHH Jajl HENoJHbIe, HeOOJbIIMe HETOYHOCTH MpH
HCIIOJIb30BAHMU HAY4YHBIX TEPMHHOB WM B BbIBOJAAX H O606H.[€HI/IHX u3 Ha6JIIOI[eHI/II\/'I N OIIBITOB;
MaTepHaj H3JlaraeT B ONpPEICIICHHON JIOTMYECKOM IOCIEI0BATEIbHOCTH, MIPU 3TOM [OIIyCKAET OAHY
HerpyOyro omuOKy Wiy He Oojiee JByX HEIOYETOB M MOXKET HX HCHPABUTH CAMOCTOSTENBHO IIPH
TpeOOBaHUM WM TPH HEOONBIION MOMOIIM IMPEToAaBaTeNsl; B OCHOBHOM yCBOWJ y4eOHBIH MarepHal;
IMOATBEPIKAACT OTBET KOHKPETHBIMU NPHUMEPAMH, IMPABUIIBHO OTBCYACT Ha AOIIOJIHUTCIIBHBIC BOIIPOCHI
YUUTEIS.

® YMeeT caMoCTOITEIILHO BBIACJIATH I'IAaBHBIC ITOJIOKCHUA B U3YUCHHOM MaT€pUuajic; Ha OCHOBAHHUHU
(baKToB U MPUMEPOB 0000IIATh, JIETIATh BEIBO/IbI, YCTAHABIMBATh BHYTPUIIPEAMETHBIE CBSI3H. [IprMeHsTh
MOJy4YeHHbIE 3HAHUS Ha MPAaKTUKE B BHIOM3MEHEHHOM CHUTyaluu, cOOJIONaTh OCHOBHBIE IpaBHiIa
KyJBTYpbl YCTHON pE€4H U COIIPOBOXKIAIOIIEH MMCBMEHHOM, NCIIOIB30BaTh HAyYHbIE TEPMUHBL,

. B ocHOBHOM MpaBWIBLHO JTaHBI ONPEACICHHUS TOHITHI W UCIIOH30BAHBI HAYYHBIC TEPMIHBI;

. OTBeT caMOCTOSTCIbHBIN;

. Hanuuue HeTouHOCTEN B U3MI0KEHUHM MaTepHaa;

. Ompenenenus MOHSITHM HETIOJIHEIE, JTOTTYTIEHBI He3HAYUTEJIbHbIE HapyIIeHUS

MOCJIC0BATEIIbHOCTY U3JI0KEHUS, HEOOJIBIIIME HETOYHOCTH HPU UCIIOJIb30BAaHHUHM HAYYHbBIX TEPMUHOB HIIN
B BBIBOJIaX M 00OOIIEHUAX;

. CBsi3dHOE U TIOCIENOBATENIbHOE H3JI0XKEHHE, MPU IMOMOIIM HABOISIIMX BOIPOCOB YUUTENS
BOCITOJTHSFOTCS CHICJIAHHBIC ITPOITYCKH;

. Hanuune KOHKPETHBIX MPEACTAaBICHUNH M 3JIEMEHTAPHBIX PEANbHBIX MOHSATUN M3y4yaeMbIX
SIBIICHUM.



OI_IeHKa «3» CTaBUTCH, €CJIN YUCHUK!

. YCBOMJI OCHOBHOE COJICpIKaHKMe YU4eOHOro MaTtepualia, HMeeT MpoOelbl B YCBOCHUH MaTepHala,
HE MPETATCTBYIOIINE ATbHEHIIIEMY YCBOSHHIO TPOTPAMMHOTO MaTepHalia;

. Martepuan nsnaraetT HeCUCTEMAaTU3UPOBAHHO, (PparMeHTapHO, HE BCET/Ia MOCJICIOBATEIBHO;

. [Toka3piBaeT HEMOCTATOYHYIOCHOPMUPOBAHHOCTh OTJENBHBIX 3HAHWW W YMEHWH, BBIBOABI U
00001IeHNsT apTYMEHTHPYET c1abo0, TOMyCKaeT B HAX OIIHOKH.

. Jomyctun ommOKM M HETOYHOCTH B HCIIOJIb30BAHUM HAYYHOH TEPMHUHOJIOTHH, OINPEACICHHS
MOHATHH a1 HeAOCTATOYHO YETKHE;,

. He mcrmonmp30Bair B Ka4ecTBE JOKA3aTEILCTBA BBIBOJBI M O0OOIICHUS W3 HAONIOACHUH, (HaKTOB,
OTIBITOB HJIH JIOITYCTHII OIIMOKY MPU MX H3II0KCHHU;

. HcnpiThIBaeT 3aTpyqHEHHS B NPUMCHCHMHM 3HAHWH, HEOOXOIUMBIX JUIS pCIICHHS 3a]adu

pPasIUYHBIX THIIOB, TPH OOBSICHCHWH KOHKPETHBIX SBJICHHM Ha OCHOBE TEOPHUH WM 3aKOHOB, WM B
MTOATBEPKIACHUN KOHKPETHBIX IPUMEPOB MPAKTHICCKOTO TPUMEHEHHUS TCOPHI;

. OTBeuyaeT HEMOJHO Ha BOMPOCH yuuTeNs (Yymyckas M OCHOBHOE), WM BOCIPOU3BOJUT
COJICp)KaHue TeKCTa Y4eOHUKA, HO HEJOCTATOYHO IMOHMMAET OTACIbHBIC MOJIOKEHHSI, UMEIOIINE BaXKHOE
3HAaYE€HUE B 3TOM TEKCTE;

. OOHapy»XUBaeT HEIOCTATOYHOC IOHMMAHUE OT/ICIBHBIX IOJIOKCHUH TpPU BOCHPOU3BEACHUU
TeKcTa ydeOHUKa (3amuceli, IePBOUCTOUYHUKOR) MJIM OTBEUACT HEIMOJHO Ha BOMPOCHI YUUTENs, OMyCKas
OJIHYy-JIBE€ TPYOBIE OITHUOKH.

OLeHKa «2» CTaBUTCA, €CIU YUCHHUK:

. He ycBown u He packpbll OCHOBHOE COJIEpiKaHUe MaTepHaa;

. He nenaet BEIBOAOB 1 0000IIEHHI.

. He 3Haer m He NMOHMMAaeT 3HAYMTEIBHYIO WJIM OCHOBHYIO 4YacTh IPOrPAMMHOIO Marepuaia B
npezienax MOCTaBJICHHBIX BOIPOCOB;

. Nmeer cnabo chopMupoBaHHBIC M HETOJHBIC 3HAHWS M HE YMEET MPHUMEHSITh WX K PEUICHUIO
KOHKPETHBIX BOIPOCOB H 33/1a4 TI0 00pasity;

. [Ipu otBere (Ha OOWH BOMPOC) JAOMYyCKaeT Oojee ABYX I'pyOBIX OMIMOOK, KOTOphIE HE MOXKET

HCIIPAaBUTHh AaXKE IIPU IMMOMOIIHN YUUTEIIA.

OI_IeHKa «1» CTAaBUTCH, €CJIN YUCHUK!

° He MoxeTt orBeTHTh HU Ha OJHWH U3 MOCTABJICHHBIX BOIIPOCOB;

® IlonHOCTBIO HE YCBOWIJI MaT€purall.

HpI/IMe‘laHHC. IIo oxoHuaHMmM YCTHOI'O OTBCTA yYallerocCsd IMeaaroroMm Jaétes KpaTKI/Iﬁ aHaJIn3 OTBCTAa,
00BABIIETCS MOTHBHUPOBAHHAA OLICHKA. Bo3moxHo MPUBJICYCHUC APYTrUX ydallluXcCAa AJId aHaJIn3a OTBETA,
caMOaHaJinu3, MpEAJI0OKCHUEC OLICHKH.

OHeHKa CaMOCTOATCIIbHBIX IMMCBbMEHHBIX U KOHTPOJIbHBIX pa60T.

OI_IeHKa «5» CTAaBUTCA, €CJIN YUCHUK!

. BBITIOJHII pa0oTy 0e3 OmMO0K U HEJJOYETOB;

. JIOTMTYCTHII He O0Jiee OIHOTO HEeloUeTa.

OneHka «4» cTaBUTCS, €CIIM YUYSCHHUK BBIIIOJIHWII PA0OTY MOJIHOCTBIO, HO JOIYCTHII B HEH:

. He OoJiee 0JTHON HerpyOoi OIIMOKM M OJJHOTO HEA0YETa;

. WK He OoJiee IByX HEJ0UYETOB.

OreHka «3» CTaBUTCS, €CIIM YUYSHHK MTPABIIBHO BBIOIHUI HE MEHEE TTOJIOBUHBI PA0OTHI UITH JIOTTYCTHIL:

. He OoJiee AByX IpyOBIX OMIHMOOK;

. WK He OoJee OHOM rpy0oi 1 0JTHOW HEerpyOOl OIIMOKU U OJTHOTO HEJ0YEeTa;

. WiIH He Ooee ABYX-TpeX HETPyObIX OMHNOOK;

. WM OJHOH HEerpyOo# OmMOKH U TpeX HEJOUYETOB;

. WX TIPY OTCYTCTBUH OIIMOOK, HO MPU HAJTMYUH YETHIPEX-TIATH HEJT0UETOB.

Ornenka «2» CTaBHUTCS, €CITN YICHHUK:

. JOMYCTHJI YUCIIO OIIMOOK M HEJO0YETOB IPEBOCXOJIIEe HOPMY, IPH KOTOPOH MOXKET OBITh
BBICTaBJICHA OIIEHKA «3»;

. WJIH €CITU MTPABUIIBHO BBITTOJIHUII MEHEE TTOJIOBHHBI Pa0OTHI.

Ornenka «1» cTaBUTCA, €CIIN YUSHHK:

. HE MPHUCTYIAN K BBIIIOJHEHUIO paboThI;

. WJIH TIPaBHJIBHO BBITIONHII He 6oree 10 % Bcex 3amaHmil.

TIpumeuanue.

. VYuuTens WMeeT MpaBO IOCTABUTHh YYEHHKY OLEHKY BBIIIE TOW, KOTOpas NperycMOTpPEHa

HOpMaMHU, €CJIM YYCHHUKOM OPUT'MHAJIIBHO BBIITOJTHCHA pa60Ta.
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. OIeHKY ¢ aHATM30M JIOBOJATCS JIO CBEACHUS YYAIlUXCs, KaK MPAaBHIIO, HA MOCIEAYIONIEM YPOKE,
MpeycMaTpuBaeTcs padoTa Hall OMTMOKaMH, yCTpaHEeHHE TPoOesoB.

Kputepun BrICTaBICHHS OLIEHOK 32 TIPOBEPOYHBIC TECTHI.

Kputepuu BrICTaBICHUS OIIEHOK 3a TECT, COCTOAMIHNH 13 10 BOIpocoB.

. Bpewst BeimtomaeHuS padoThl: 10-15 MuH.

. Ormenka «5» - 10 mpaBHIIBHBIX OTBETOB, «4» - 7-9, «3» - 5-6, «2» - MeHee 5 MPaBUILHBIX OTBETOB.
Kputepuu BrICTaBICHUS OIIEHOK 3a TECT, COCTOSAINH 13 20 BOIPOCOB.

. Bpewms BeimonHenus padbotsl: 30-40 MuH.

. Onenka «5» - 18-20 mpaBuibHbIX 0TBETOB, «4» - 14-17, «3» - 10-13, «2» - menee 10

IIPaBUJIBHBIX OTBETOB.

1. Conep:xkanmne yuyeGOHOro npeamera

Coneprxanue pabodeld mporpamMmel 1o yuebHomy npeamety «buomorusi» mist 5-9 knacca
cooTBeTcTBYeT dDenepanbHOMY TOCYJapCTBEHHOMY OOpPa30BaTEIbHOMY CTaHAAPTY CPEAHEro
oOuiero oOpa3oBaHMsl, YTBEp)KIEHHOMY HpukazoM MuHucTepcTBa 0Opa3oBaHHs U HAyKH
Poccutickoit ®deneparuu ot 17 mast 2012 r. Ne 413 (B pen. npukaza Munobpuayku Poccun ot 31
nekabpst 2015 roma Ne 1578)

Conep:xxanue yueOHOro Kypca 6mosiorum B 5-9 kinaccax

Buosorus. Beegenue B 0noJsoruro. 5 Kjacce
Pa3nes 1. 7KuBoii opranusm: crpoeHune u usyueHue
MHuoroo6pa3ue >XUBbIX OpraHu3mMoB. OCHOBHBIE CBOWMCTBAa JKUBBIX OPTaHH3MOB: KJIETOYHOE
CTPOCHHE, CXOJHBI XUMHUYECKHNU COCTaB, OOMEH BEIECTB W DHEPrUH, NMHUTAHHUE, IbIXaHUE,
BBIICJICHHE, POCT U Pa3BUTHE, Pa3ApaKUMOCTh, ABUKEHUE, pa3MHOKeHUe. bruonorus — Hayka o
JKUBBIX OpraHU3Max.
MeTtoapl U3yueHus: Mpupobl: HaOIIOeHHEe, SKCIIEpUMEHT (OmbIT), u3Mepenue. O0opynoBaHuE
JUIsL Hay4yHBIX MCCleoBaHUN (J1abopatopHoe 000pYyIOBAaHME, YBEIHMYMUTEIbHBIE NPUOOPHI,
U3MEpUTENbHbIE MPUOOPHI). YBETUYUTENbHBIE MPUOOPHI: pydHas JyIa, CBETOBOH MHUKPOCKOIL.
Knerka — »snemenTapHas enuHHIa >XUBOro. be3wsigaepHsie U siaepHble KieTku. CTpoeHue u
byHKIIMM sApa, MUTOIUIa3Mbl M €€ OpPraHoMAO0B. XPOMOCOMBI, MX 3HaueHue. Pa3nuuus B
CTPOCHHUH PACTUTEIHHON M KUBOTHOU KieToK. CoepkaHue XMMHUYECKUX AJIIEMEHTOB B KJIETKE.
Bona, apyrue HeopraHWyeckHe BELIECTBA, HX POJIb B IKU3HENEATEIbHOCTU KIETOK.
Oprannyeckue BEIIECTBA M MX pPOJIb B KJIETKE. BelecTtBa u SIBICHUS B OKPYXKAIOIIEM MHDE.
Benukue ectecTBOMCTIBITATENH.
JlaGopaTopHble U NpaKTHYeCKHe PadoThI
3HAKOMCTBO C 000PYJIOBaHUEM JJIsl HAYYHBIX UCCIIEIOBAHHIHA.
[IpoBenenne HAOMIOACHUI, OMBITOB U M3MEPEHUN C LENBI0 KOHKPETH3AIlMU 3HAHUN O METO/ax
W3Y4YEHUs IPUPOIBI.
Y CTpoicTBO pydHOH JYyTIbI, CBETOBOTO MHUKPOCKOIIA.
Crpoenue kieTok (Ha TOTOBBIX MHKpOIpenapaTax).
Ctpoenne KIETOK KOXKHIIbI YeITyH JTyKa.
OrnpezeneHre cocTaBa CEMSIH MILIEHULIBI.
Onpenenenne PU3NIECKUX CBOWCTB OEIIKOB, KUPOB, YTIEBOIOB.
Pa3nes 2. MHoroo6pasue »KuBbIX OPraHU3MOB
PazButne >xu3HM Ha 3emiie: XKHW3Hb B JPEBHEM OKeaHe; Jieca KaMEHHOYTOJbHOIO Mepuoja;
pacuBeT IPEBHUX MPECMBIKAIOIIMXCS; NTHUIBI M 3BEpU MPOHUIOTo. Pa3zHoOoOpasme KUBBIX
opranu3moB. Kiaccudukanust opranu3zmoB. Buz. LapcTa xuBoit nmpupoasl: bakrepun, ['puosi,
Pacrenus, J)KuBoTHrele.



Cy1iecTBeHHbIE TPU3HAKU MPEACTaBUTENCH OCHOBHBIX LIAPCTB, UX XapaKTEPUCTHKA, CTPOCHHE,
0COOEHHOCTH KU3HENEATEIBHOCTH, MECTa OOUTAHUS, UX POJIb B MPHUPOJE M KU3HH YEJOBEKA.
OxpaHa )KUBOUW NPUPOIBI.

Pa3nea 3. Cpena oOnTanus ;KMBbIX OPraHU3MOB

HazemHo - Bo3aymHasi, BoOJHas W IOYBEHHAs  Cpelbl  OOMTaHHS  OPraHU3MOB.
[TprcnocoOIeHHOCTh OpraHU3MOB K cpene oOutanusi. PacteHuss W KMBOTHBIE DPa3HBIX
MaTepukoB. [IpupoaHbie 30HbI 3eMiIH: TyHJIpa, Tailra, cMelaHHble ¥ NIMPOKOJIMCTBEHHBIE Jieca,
TPaBSIHUCTBHIC PABHUHBI CTENU W CaBaHHBI, IYCTHIHH, BJIQXKHbIE Tpomuyeckue Jjieca. JKuU3Hb B
Mopsx 1 okeaHax. Coo0IiecTBa MOBEPXHOCTH U TOJIIIM BOJIBI, IOHHOE COOOIECTBO, COOOIIECTBO
KOpaJ10BOro puda, riryboKOBOIHOE COOOIIECTBO.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

Ompenenenne (y3HaBaHUe) HauboJee paclpoCTPaHEHHBIX PACTEHUM U JKUBOTHBIX C
UCIOJIb30BAaHUEM  PAa3IMYHbIX HMCTOYHHKOB uH(popmauuu  (pororpadmuii, atiacoB -
onpeAenuTeNe, uydes, repoapues u ap.).

HccnenoBanne OCOOCHHOCTEH CTPOEHUS PACTEHUN M JKMBOTHBIX, CBS3aHHBIX CO Cpelou
oburtanus.

3HAKOMCTBO C 9KOJIOTHYECKHUMH MPOOIeMaMHi MECTHOCTU U JOCTYIHBIMH MTYTSIMH UX PELICHUS.
Pa3nen 4. YesoBek Ha 3emuie

Hayunbie mpencTaBieHus O IPOUCX0XKICHUH YeTIOBEKa.

UYenoek ymenbiid. YenoBek npsimoxoasamiuii. YenoBek pa3yMHbIi (HeaHaepTasiel, KpoMaHbOHEIl,
COBpEMEHHBIM uenoBeK). V3MeHeHus B MNPUPOAE, BbI3BAHHBIC JAEATEILHOCTHIO YeNOBEKa.
Kucnoraele moxnau, O30HOBas JAbIpa, NApHUKOBBIA 3¢ (deKT, paanoakTUBHBIE OTXOJBI.
buonoruueckoe paznooOpasue, ero obenHeHue U MyTu coxpaHeHUs. ONyCTHIHUBAHUE U €rO
NpUYHHBI, 00pp0a C OMyCTHIHMBaHHEM. BakHeHIIne >KOJOTHYecKHue MpoOJIeMbl: COXpaHEHHE
OHoJOru4ecKoro pasHoodpasus, 00pb0a ¢ YHUUTOKEHHEM JIECOB U OIYCTHIHUBAHUEM, 3aIllUTa
IUTAaHETBl OT BCEX BHUJIOB 3arpsi3HEHUH. 370pOBbEe 4YelOBEKa U O€30MaCHOCTh JKU3HHU.
B3anMocBsi3b 3710poBbsi U 00pasza XU3HHU. Bpeouvie npusviuku u ux npoguiakmuxa. Cpeda
obumanus uvenogexa. llpaBuna TOBeNEHMsS] 4YeENOBEKAa B OINACHBIX CHUTYyalUsX MPUPOIHOIO
npoucxoxaenus. [Ipocreiiime crnocoObl 0ka3aHus MEPBON MOMOIIH.

JleMoHcTpan U

SIOBUTBIE paCTEHUS U ONACHBIE )KUBOTHBIE CBOEH MECTHOCTH.

JlabopaTopHble U NpaKkTHYeCKHe PadboThl

W3mepeHune cBOero pocra 1 Macchl Teja.

OBnazneHre NpocTeluMy cnocodamMm oKa3aHusl epBoi JOBpadyeOHOM MOMOIIIH.

buosorus. ’Kusoi opranusm. 6 kiacc
Pa3nen 1. CTpoeHue u cBoiicTBa :KUBBIX OPraHU3MOB
Tema 1.1. OCHOBHBIE CBOMCTBA XXUBBIX OPTAHM3MOB
MHor006pa3He JKMBBIX OpPTraHHU3MOB. OCHOBHBIE CBOICTBA >KHBBIX OpTraHu3MOB: KJIICTOYHOC
CTPOEHHUE, CXOJIHBIA XUMHUYECKHI COCTaB, OOMEH BEIIECTB M JHEPIruH, NHUTAHUE, JbIXaHHE,
BBIICIICHUE, POCT U Pa3BUTUC, PA3APAKUMOCTD, IBUKCHHUE, PAa3SMHOXKCHUC.
Tema 1.2. XUMWYECKUI COCTAB KJIETOK
ConepmaHHe XUMHNYECKHX J3JIEMEHTOB B KIICTKCE. BO}Ia, JAPYruc€ HCOPraHM4YCCKUE BCUICCTBA, UX
poJib B KHU3HENEATENBHOCTH KJIEeTOK. OpraHuyeckue BeIecTBa: OEJKH, >KUPBI, YIJIEBOJBI,
HYKJIICMHOBBIC KUCJIOTEI, KX POJIb B KJIICTKE.
JlabopaTopHble U NpaKkTHYecKue padoTbl
OnpeneneHre cocTaBa CEMSH MIICHUIBI.
Tema 1.3. CTPOEHUE PACTUTEJILHOM U XKUBOTHOM KJIETOK. KJIETKA— JXUBAS
CHUCTEMA
Knetka — snemeHTapHas equHuLa XKUBOro. besbsnepHsle u sanepHble kieTku. CTpoeHue u
(GyHKIMU sApa, LUTOIIA3Mbl M €€ OpraHouAOB. XpOMOCOMBI, MX 3HaueHHe. Pazmuuus B
CTPOEHUHU PACTUTEIBHON U )KUBOTHOM KJIETOK.



JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

CrpoeHnue KIETOK KUBbIX OPraHU3MOB (Ha TOTOBBIX MUKpPOIpenaparax).

Tewma 1.4. JEJIEHUE KJIETKI

Henenue— eadcheliulee c80Ucmeo Kiemok. 3uauenue Oelenus Osi pocma U pa3eumus
MHO20KNEemMOYHo20 opeanuzma. Jlea muna Oenenus. Jlenenue— OCHO8A pPA3MHONCEHUS
opeanuzmos. Ocrnognvie munwvl 0enenus kiemox. Mumos. Ocnognvle smanvt mumosa. CywHocms
Metio3a u e2o buonozuyecKoe 3HayeHue.

JleMoHcTpan s

Junamuueckoe nocooue «Mumo3sy.

Tema 1.5. TKAHU PACTEHMIA Y )KUBOTHBIX

[TonsiTne «TkaHby». KneTouHble 3J1EMEHThI U MEXKKJIETOUHOE BEIIECTBO. THUIbI TKAHEH pacTeHUH,
WX MHOT00Opasue, 3Ha4eHre, 0COOEHHOCTH CTpOeHUS. THITBI TKaHEeH JKUBOTHBIX OPTaHU3MOB, HX
CTpOeHHE U (PYHKIIHH.

JlabopaTopHble U IpakTHYeCKHEe PadoThI

TkaHM )KUBBIX OPraHU3MOB.

Tema 1.6. OP’TAHBI 1 CUCTEMBI OP'AHOB

[lonsitue «opran». OpraHbl IIBETKOBOI'O pacTeHUs. BHellHee CTpOeHHE M 3HAUEHUE KOPHSL.
KopueBble cuctemsl. Bunomsmenenuss kopseil. Crpoenue u 3HaueHue mnodera. [louka -
3auaTouyHblidi mober. Ctebenb kak oceBoil opran moOera. IlepenBuxkeHue BeuiecTB Mo CTEOIIO.
Jluct. Ctpoennie u pyukiuu. [Ipocteie u cnoxxHbie TUCThS. L[BETOK, €ro 3HaU€HUE U CTPOCHHUE
(OKOJIOUBETHUK, THIYUHKH, iecTUkH). ConeTus. [1mosl, nux

3HaueHWe U paszHooOpaszue. CTpoeHHE CEMsH OJHOAOJIBHOTO M JBYIOJIBHOTO pacTCHUH.
Cucrembl opranoB. OCHOBHBIE CHUCTEMbI OPraHOB JKMBOTHOI'O OpPraHM3Ma: MUIIEBapHUTENIbHAS,
OTIOPHO - BUTATEJIbHAS, HEPBHAS, YHIOKPUHHAS, PA3MHOXKEHUS.

JlaGopaTopHble U NpaKkTHYecKHe padoThl

Pacnio3snaBanue opraHoB pacTeHUHN U )KUBOTHBIX.

Tema 1.7. PACTEHUA U )KMBOTHBIE KAK HEJIOCTHBIE OPI"AHU3MBbI

B3anmocCBsI3b KIETOK, TKAHEW M OpraHoB B OpraHu3max. JKuUBbIE OpraHU3Mbl U OKpYKaroIas
cpena.

Paznea 2. 7KusHenesiTe IbHOCTH OPraHU3MOB

Tema 2.1. IMTAHUE U ITMITIEBAPEHUE

CymrHocTh OHATHS «TUTaHuEe». OCOOEHHOCTH MUTAHMS PACTUTEIBHOTO opraHu3Ma. [louBeHHoe
nutanue. BoznymHoe nutanue (porocunrtes). OCOOEHHOCTH MUTAHUS KUBOTHBIX. TpaBosiIHBIC
JKUBOTHBIE, XUIHUKH, TPYINOEIbl, CUMOHWOHTHI, mapa3uThl. [luieBapeHre W ero 3HaAYCHHE.
Oco0eHHOCTH CTPOCHHS MUIIEBAPUTEIBHBIX CHCTEM JKUBOTHBIX. [IuieBapuTensHbie (hepMeHTHI
U UX 3HAYECHHE.

Tewma 2.2. IBIXAHUE

3HaueHue abixaHus. Ponp KUCIOpola B mpoliecce paclleryIeHUsi OPraHMYeCKUX BEHIECTB U
OCBOOOXKICHUS YHEPTUM.

Hpixanue pacreHuil. Ponp yCThUII M Y€YEBHUYEK B JbIXaHUM PACTEHHUM. J[pIXaHHE >KMBOTHBIX.
Oprasbl JbIXaHUS )KABOTHBIX OPTaHU3MOB.

JdeMoHcTpanus

OMBITHI, WJUTFOCTPHUPYIOIIHE 0OHAPYKEHHE YTJIEKHCIIOTO Tra3a B BBIIBIXaEMOM BO3TyXe.

Tewma 2.3. IIEPEJIBJKEHUE BEIECTB B OP’TAHU3ME

[lepenoc BemecTB B opraHu3me, ero 3HadyeHHE. [lepenBKEHHE BEIIECTB B PACTCHHH.
Oco0eHHOCTH CTPOEHHUS OPTaHOB pPACTEHUH, O0ECIEeUMBAIONIUX IMPOIIECC MEPEHOCA BEIIECTB.
OcobeHHOCTH TIepeHOCa BEIIECTB B OpraHM3Max >KHUBOTHBIX. KpoBeHocHas cucrtema, €&
ctpoenue u pynkiuu. ['emonumba. KpoBb u e€ coctaBHbIe YacTu (TU1a3ma, KIETKH KPOBH).
JleMoHCcTpaL U

Muxkponpenapatsl «CTpOEHHUE KIETOK KPOBU».

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

[TepenBurkeHne BOJbI 1 MUHEPATHHBIX BEIIECTB MO CTEOIIO.
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Tema 2.4. BBIAEJIEHUE. OBMEH BEIIECTB 1 SHEPT'MN

Ponp BblIENEHMS B Ipoliecce KU3HEIACSATENBHOCTH OPraHu3MOB. IIpomyKTel BBIIEHEHUS Yy
pacTeHMil U >KMBOTHBIX. BblgeneHue y pacteHuil. Bbigenenue y KMBOTHBIX. (OCHOBHBIE
BBI/IETIUTENIbHBIE CUCTEMBI Y )KUBOTHBIX. OOMEH BEIIECTB U SHEPTUH.

Tema 2.5. OIIOPHBIE CUCTEMBbI

3HAuEHUE ONOPHBIX CHUCTEM B YKU3HU OpraHm3MoB. OmnopHble cCUCTEMbI pacTeHHid. OmnopHbIe
CUCTEMBI )KUBOTHBIX.

JleMoHcTpan s

Ckenetsl MiekonuTaromux. Pacriniel kocteil. PakoBuHbI MOJUTIOCKOB. Koekun HaCEKOMBIX.
JlabopaTopHble U npakTHYecKue padoTbl

Pa3zHoo0pa3ue onopHBIX CUCTEM >KUBOTHBIX.

Tema 2.6. IBDKEHUE

JIBI>KeHHe Kak BaXKHeWInas OCOOCHHOCTb KMBOTHBIX OpPIaHM3MOB. 3HAuU€HHUE JBUraTeIbHOM
AaKTUBHOCTH. MexaHU3Mbl, 00€CIeUrBAIOIINE ABHKEHUE KUBBIX OPTaHU3MOB.

JlaGopaTopHble U NpaKkTHYecKHe padoThl

JiBmxenune nHQy30puH Ty(ETbKH.

[Tepemerienune 10K1€BOT0 YEPBSI.

Tema 2.7. PEI'YJIALINWA ITPOLUECCOB XU3HEAEATEJIBHOCTHU

JKusHeneaTenbHOCTh OpraHu3Ma U €€ CBsI3b C OKpyXKaroled cpenoil. Perymsanus mponeccos
KHU3HEIEATEIILHOCTH Opranu3MoB. Paznpaxkumocts. HepBHas cucrema, 0COOEHHOCTH CTPOSHHUSL.
Pednekc, MHCTUHKT.

Tema 2.8. PASMHOXEHUE

bruonornueckoe 3HaueHHE pa3MHOXKEHMS. Bunsl pasMHOxeHusd. becnonoe pa3MHOKEHHE
JKUBOTHBIX (JI€JICHHE MPOCTEHINX, MOYKOBAaHUE TUIPHI). becrnonoe pa3zMHOXKeHHE pacTeHUH.
[TonoBoe pasmHOkeHHE OpraHu3MoB. OCOOEHHOCTH I0JIOBOIO Pa3MHOMKEHHS KUBOTHBIX.
Oprasbl pa3MHOKEHUSI.

[TonoBele knetku. OmnonorBopenue. IlonoBoe pazMHOxeHHe pacreHuil. OnbuieHue. /[BoitHOe
orutogoTBopenue. O6pa3zoBaHue MJI0I0B U CEMSH.

JeMoHcTpanus

CnocoObl pa3MHOXKEHHUS pacTeHui. PazHooOpas3ue u cTpoeHue COLBETUH.

JlabopaTopHbIe U NIpaKTHYeCKHe padoThl

BereraruBHoe pa3MHOKEHHE KOMHATHBIX PACTEHHM.

Tema 2.9. POCT U PA3BUTUE

Poct u passurue pacrenuil. UaauBuayansHoe pasBuTHe. PacnpocTpaHeHHE TUIOJOB M CEMSIH.
CocTosiHHE MOKOs, €ro 3HaYeHHUE B KU3HU PAaCTEHUI. Y ClIOBUSA NpopacTanus cemsH. [Iuranue n
pocT mpopocTkoB. OCOOEHHOCTH Pa3BUTHUS KUBOTHBIX OpraHu3MoB. PazBurtue 3apopblima (Ha
pUMepe JIaHLETHUKA).

[TocTamMOpHoHaNBHOE pa3BUTHE )KUBOTHBIX. [IpsiMoe 1 HenpsMoe pa3BUTHE.

JleMoHCcTpan U

Crioco6b1 pactipocTpaHeHus 1040B U ceMsiH. [Ipopacranue cemsH.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

[Tpsamoe u HenpsiMOe pa3BUTHE HACEKOMBIX (Ha KOJIJIEKIIMOHHOM MaTepHare).

Tema 2.10. OPTAHU3M KAK EAMHOE HEJIOE

B3aumocBsI3b KJIETOK, TKAaHEW U OPraHOB B OpraHu3Me. PerynstopHas 1edTeIbHOCTh HEPBHOM U
rymopanbHOM cucreM. OpranusMm (QyHKUHOHHMpPYET Kak efauHoe uenoe. OpraHusm
Ouosornyeckas cCucTemMa.

Pazgea 3. Opranusm u cpena

Tema 3.1. CPEJJA OBUTAHUA. ®AKTOPBI CPEJIbI

Bnusinue (¢GakTopoB HeXUBOM NpUpoOabl (TeMIEepaTyphbl, BIAXKHOCTH, CBETa) Ha JKHUBBIC
opraHu3Mbl. B3aMoCBS31 )KMBBIX OPraHU3MOB

Tema 3.2. IIPUPOJHBIE COOBIIECTBA
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[Tpuponnoe coodmectBo. Ikocucrema. CTpyKTypa U CBsI3U B IIPUPOIHOM coobmiectBe. Llenun
IIUTaHUA.

JdemoHcTpauus

Komnekuuu, nimiocTpupyronme NuiieBbie el U CETH.

Bunosnorus. MHoroo6pasue :KuBbIX OPraHU3MOB. 7 KJIace
BBenenue
Mup KMBBIX OpraHuM3MOB. YPOBHHM OpraHu3allud U CBOICTBA JKMBOIO. OKOCHCTEMBI.
buochepa— rnobanpHas SKoOJOrMYEcKas CHUCTEMa; TPAHULBI U KOMIIOHEHTHI Ouocepsl.
[Tpuyrabl  MHOTOOOpA3Wst JKMBBIX OpPraHU3MOB. OBoJIONMOHHas Teopuss Y. J[lapBuHa o
MPUCTIOCOOJICHHOCTH K Pa3HOOOpa3HbIM YCIOBHSM cpeibl oOuTaHus. EctecTBeHHast cucrema
KJIaccu(pUKaUU KaK OTPaKEHUE MPOLIecca IBOIOLUN OPraHU3MOB.
Paszgea 1. apcrBo [IpokapuoTsl
Tema 1.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA U ITPOUCXOXIEHUE
[TPOKAPUOTUYECKHUX OPITAHU3MOB
[Tpoucxoxaenne u 3Bomonus Oakrepuid. OOIME CBOWCTBA MPOKAPHOTHUECKUX OPTaHU3MOB.
Mmuoroo6pasue popm Gakrepuii. OcoOeHHOCTH CTpoeHHs OakTepuanbHOW KieTKu. [loHatue o
TUnax obmeHa y mpokapuoT. OcoOEHHOCTH OpPraHU3alUU U JKU3HENEATENbHOCTH IPOKAPHUOT;
pacipocTpaHEHHOCTh U POJIb B OHOIIEHO3aX. DKOJOrHYecKas poiib U MEAUIIMHCKOE 3HaUYeHue (Ha
npuMmepe mpenacraButenei nmoauapctBa Hacrosimue Oaktepun). CTpoeHue KIETOK pa3IMYHbIX
MPOKAPHOT.
JlabopaTopHble U IpakTHYeCKHE PadOThI
3apucoBKa CXEMbI CTPOCHHUS MPOKAPUOTHYECKOM KIIETKH.
Paznea 2. HapcTBo I'pudsl
Tema 2.1. OBILIAA XAPAKTEPUCTUKA I'PUBOB
[Ipoucxoxaenne u sBomtonus rpuboB. Ocobennocmu cmpoeHnus kiemok epudos. OcHosHbie
yepmovl Op2AHU3AYUU MHO2OKIEeMOUHbIX 2pubos. Omoenvl: Xumpuouomuxoma, 3ucomuxoma,
Ackomurxoma, basuouomuxkoma, Oomuxkoma; epynna Hecosepuiennvie cpubni.
OcoOeHHOCTH KHU3HENEATETbHOCTH M pacnpocTpaHeHue. Poib rpuboB B OuoOlEHO3aX U
XO3AMCTBEHHOU JIEATEIILHOCTH YEJIOBEKA.
JAeMoHcTpanus
Cxema cTpoeHHsI IJI0JI0BOTO TeNa HUIAIIOYHOI 0 Ipuda.
JlabopaTopHbIe U NpaKkTHYeCKue padoThl
CtpoeHue miecHeBOro rpudba MyKkopa.
PacrniozHaBaHue che100OHBIX U AOBUTHIX IPUOOB.
Tema 2.2. JIMIIAVMHUKU IorsaTuie o cumbmose. OOIIas XapaKTepHCTUKA THIMANHAKOB. THITBI
CIIOEBUI]  JIMIIAWHHUKOB, OCOOEHHOCTU  >KM3HEAESTEIbHOCTH, PacCIpOCTPaHEHHOCTh U
AKOJIOTMYECKAsl POJIb JINIIAHHHUKOB.
JleMoHCcTpan U
CxeMbl cTpoeHus JIMIIANHUKOB, pa3IMYHbIEe IPEACTABUTENN JTUIIAMHUKOB.
(BHanue yuawumucsa cucmemamuiecKux makcoHos8 He a6iaemcs 0043amenbHbIM).
Paznen 3. HapcTrBo PacTenus
Tema 3.1. OBILIASI XAPAKTEPUCTUKA PACTEHUIA
PacturenbHbIil OpraHu3M Kak 1€JI0CTHas cucreMa. KieTku, TKaHHW, OpraHbel 1 CUCTEMBI OPIaHOB
pacteHuid. Perymsmus  KU3HEAEATEIbHOCTH  pacTeHuid; ¢uroropmonsl. OcoOeHHOCTH
XKU3HeneATeNnbHOCTH pacTeHuil. dotocunTes. Ilurmentsl. CucremaTHka pacTeHUM; HU3IIKE U
BBICILINE PACTEHUSI.
JdeMoHcTpanus
Pucynku yueGHMKa, MOKA3bIBAIOLINE OCOOCHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTH Pa3INuHbIX
IIPEACTABUTENIEH LIAPCTBA
pacteHuil. CXeMbl, OTpa)kalollleé OCHOBHBIC HAIPABJICHUS OSBOJIOIUHN  PACTUTEIBHBIX
OpraHU3MOB.
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Tema 3.2. HU3IIMWE PACTEHUA

Bonopocnun kak jgpeBHeimas rpynma pacteHuid. OOmias XapakTEepUCTHUKAa BOJOPOCIEH.
Ocobennoctu crpoeHus Tena. OQHOKIETOUHbIE U MHOTOKJIETOUHBIE BOAOpocau. MHoroo6pasue
BOJIOpOCJICH: OTHEebl 3eiéHble BOJOpOCiau, bypsie Bomopocin u  KpacHele Bomgopociu.
PacnipocTpaneHue B BOAHBIX M Ha3eMHBIX OHOLIEHO3aX, JKOJIOTMYECKas pPOJIb BOJOPOCIEH.
IIpakTHueckoe 3Ha4YCHHUE.

JdemoHcTpauus

CxeMbl cTpOoeHus BOIOPOCIIEH PAa3IMYHBIX OTAEIIOB.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

W3ydeHne BHEIIHETO CTPOECHUS BOAOPOCIEH.

Tema 3.3. BBICILIME CIIOPOBBIE PACTEHU A

[Tponcxoxxaenne n oOmas XapakTepUCTUKa BBICHIMX pacTeHuil. OCOOEHHOCTH OpraHHM3aluu U
WH/IMBUYaJIbHOTO pa3BUTHUs BbICIIUX pacTeHuil. Criopoble pacTeHus. O01as XxapakTepucTHKa,
npoucxoxaeHue. Otaen MoXOBHUIHBIE; OCOOCHHOCTM OpraHM3allM, >XU3HEHHOIO ILMKIIA.
Pacnpoctpanenue u ponb B 6uonenosax. Oraen IlnayHoBHIHBIE; OCOOCHHOCTH OpraHU3aLMM,
YKU3HEHHOT0 IMKJIa. PacpocTpanenue u poiib B

6uoneno3ax. Otaen XBOIIEBUIHbIE; OCOOEHHOCTH OpraHU3alM{, KU3HEHHOIO LHUKJIA.
Pacnpoctpanenne u pons B OumoneHoszax. Otnen [lanoporHukoBumnbie. Ilponcxoxaenue u

0COOEHHOCTH OpraHu3alu MarnopOTHUKOB. KuzHeHHbIN LUK MarnopOTHUKOB.
PacnpocTpanenue u posib B OMOLIEHO3AX.
JdeMoHCcTpanus

CxeMbl CTpOEHUS U )KM3HEHHBIX LUKIOB MXOB, XBOLIEH U IIAYHOB, Pa3JIMYHbIE IPEICTaBUTENN
MXOB, IUIAyHOB W XBOILEH, CXEMbl CTPOCHHUS IANOPOTHUKA; IPEBHUE NAllOPOTHUKOBHIHBIE,
CXeMa IUKJIA PAa3BUTHs MAIIOPOTHUKA, PA3ITMYHBIC IIPEICTABUTENIN ITATIOPOTHUKOBUIHBIX.
JlaGopaTopHble U NpaKkTHYecKHe padoThl

W3yuenue BHEIIHEr0 CTPOCHUS MXa.

W3y4eHne BHETHETO CTPOCHHUS MAIIOPOTHHKA.

Tema 3.4. BBICILIME CEMEHHBIE PACTEHUA. OTAEJI TOJIOCEMEHHBIE PACTEHUA
[TpoucxoxaeHne M OCOOEHHOCTH OPraHU3allMM TOJIOCEMEHHBIX DPACTEHHUH; CTpPOEHHE Telna,
KU3HEHHbIE (OPMBI TOJ0CEMEHHBIX. MHOroo0Opa3ue, pacnpocTpaHEHHOCTh IOJIOCEMEHHBIX, UX
pOJIb B OMOIIEHO3aX U MPAKTHYECKOE 3HaYECHHUE.

JleMoHcTpan U

CxeMBl CTpOEHHS TOJIOCEMEHHBIX, LMKJI Ppa3BUTHUS COCHBI, pa3JIU4HbIE IIPEICTaBUTENN
TOJIOCEMEHHBIX.

JlabopaTopHbIe U NIpaKTHYeCKue padoThl

N3yueHne CTpOeHUs: 1 MHOT0OOpa3us TOJIOCEMEHHBIX pacTeHUH.

Tema 3.5. BBICHIME CEMEHHBIE PACTEHUA. OTAEJI ITIOKPBITOCEMEHHBIE
(IBETKOBBIE) PACTEHUA

[TpoucxoxaeHne U 0COOEHHOCTH OpraHMU3AIMK MOKPHITOCEMEHHBIX PACTEHUH; CTPOCHHE Tela,
XKHU3HEHHbIe (DOpMBI MOKpbITOceMeHHBIX. Kiaccsl OnnononbHble M [IBynonbHble. OCHOBHBIE
ceMeiicTBa MOKPBHITOCEMEHHBIX pacTeHuil (2 ceMelcTBa OJHOMONBHBIX M 3  ceMmeicTBa
NBYJOJBHBIX pacTeHuil). MHorooOpasue, pacnpoCTpaHEHHOCTh LBETKOBBIX, HX pOJb B
OMOIIEHO03aX, B )KU3HH YEJIOBEKA U €r0 XO35IMCTBEHHON IeATENLHOCTH.

JdeMoHcTpanus

Cxema cTpoeHUs IBETKOBOTO PACTEHMS; CTPOCHMS 1IBETKA, IIUKJI PA3BUTHUS LIBETKOBBIX PACTEHUN
(1BOMHOE OIUIOAOTBOPEHME), TPEACTABUTENN PA3JIUYHBIX CEMEMCTB MOKPBITOCEMEHHBIX
pacTeHuil.

JlabopaTopHble U NpaKkTHYecKue padoTbl

N3yuenune CTpOeHHUsI MOKPBITOCEMEHHBIX PACTEHUH.

Pacno3naBanue Hambosiee pacnpoCTpaHEHHBIX PACTEHUH CBOEW MECTHOCTH, OIpENEICHUE UX
CUCTEMATUYECKOTO IOTO0KECHHUS.

Pasnen 4. HapcTBo 7KuBOTHBIE
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Tema 4.1. OBIIIAA XAPAKTEPUCTUKA )XKMBOTHBIX

JKMBOTHBI OpraHu3M Kak LEJOCTHas cucteMa. KieTku, TKaHHu, OpraHbl U CHCTEMbI OPraHOB
JKUBOTHBIX. Perynsauus >XKU3HeNeATeIbHOCTH >KMBOTHBIX; HEPBHASA W SHIAOKPUHHAS PETYJISIUU.
Oco0eHHOCTH KU3HEAEATENbHOCTH JKUBOTHBIX, OTIMYAIOIINE MX OT IMPEACTABUTEIEH IPYyrux
1IapCTB )KMBOM

npuponabl. CHucTeMaTHKa KUBOTHBIX; TAaKCOHOMMUYECKHE KaTeropu; OJHOKIETOYHbIE U
MHOTOKJIETOYHbIE (0ECIO3BOHOYHBIE M XOPJOBbIC) )KUBOTHBIEC. B3aMOOTHOIIEHUS KUBOTHBIX B
OuoreHo3ax; TpopuIecKue YpOBHH U LETH MUTAHUSI.

JdemoHcTpauus

Pacnpenenenne »XMBOTHBIX U paCTeHUH 10 IJIaHeTe: buoreorpaduyeckre o0IacTH.

Tema 4.2. IIOAHAPCTBO OJJHOKJIETOYHBIE

OO6mas xapaktepuctuka mnpoctermux. Kierka OJHOKIETOUHBIX MKUBOTHBIX KakK IEJIOCTHBIN
OpraHu3M; OCOOCHHOCTH OpraHu3alliyd KJIETOK MPOCTEHIINX, CHelHuaIbHble OpPraHOUbL.
Pa3nooOpasue mpocTredmx U Ux posib B OUOIEH03aX, KU3HHU YEJIOBEKA U €r0 XO3IMCTBEHHOM
nesTenbHOCTH. Tun CapKOoKTyTHKOHOCIIBI; MHOrooOpaszue (opM CapKOJIOBBIX M JKTYTUKOBBIX.
Tun CiopoBUKH; CLIOPOBUKH— MApPa3HUThl YeJIOBEKa M KUBOTHBIX. OCOOCHHOCTH OpraHU3aIiH
npencrasuteneid. Tun Uudyzopun. MHoroobpasue nudy3opuii u ux pojib B OMOIIEHO3AX.
JleMoHcTpan U

Cxembl cTpoeHHsi aMmEObI, HBIJIEHBI 3€lNEHOM U HMHPY30pUH  TYy(enbKu, IpeacTaBUTENN
Pa3IUYHBIX FPYIHI OJHOKJIETOYHBIX.

JlaGopaTopHble U MpaKkTHYecKHe padoThl

Crpoenne amEOBI, IBTIICHBI 3eNIEHON 1 HHDY30pHH TY(HETbKH.

Tema 4.3. IIOAITAPCTBO MHOI'OKJIETOYHBIE

OO0mass XapakTepUCTUKa MHOTOKJIETOYHBIX YXMBOTHBIX; THUIBl CUMMeTpuH. KieTku u TkaHu
KUBOTHBIX. [IpocTeliliiie MHOTOKJIETOUHbIe— TYOKH; WX PACIPOCTPAHEHHE M KOJIOTUYECKOE
3HauEHUeE.

JeMoHcTpanus

THUIBl CUMMETPUN Y MHOTOKJIETOYHBIX JKHBOTHBIX, MHOI000pasue IryooK.

Tema 4.4. TUII KNINEYHOIIOJIOCTHBIE

OcoOeHHOCTH OpraHu3alliy KHUIIEYHOIIOJIOCTHBIX. becrojoe u T1oJ0BOE pa3MHOMKEHHUE.
Msoroo0pa3ue M pacnpocTpaHEHUE KHUIIEYHONOJIOCTHBIX; TUAPOUIHBIC, CLU(OHIHBIE U
KOPaJUIOBbIE MOJUIBI. POJIb B MpUPOJHBIX cOOOIIECTBAX.

JAeMoHcTpanus

Cxema cTpoeHHs THIPBI, MEIy3bl U KOJOHMHM KOPAJIJIOBBIX IOJMIIOB. BHelIHee U BHyTpeHHEe
CTPOEHHUE KUIIIEYHOIOJIOCTHBIX.

JlabopaTopHbIe U NIpaKkTHYeCKue padoThl

W3ydeHune miakaToB U TaOIUL, OTPAKAIOLIUX X0/ pereHepaluu y THJIPHI.

Tema 4.5. TUII INIOCKUE YEPBU

OcoOeHHOCTH OpraHu3aluu IUIOCKuX uepBed. CBOOOIHO JKUBYIIME PECHUYHbIE YEPBU.
MHuoroo0pa3une pecHUUHBIX 4epBeil U UX posb B OuoreHo3ax. Ilpucnocobienus k napasuTusmy
y IUIOCKMX 4yepBel; Kitacchl CocalbIiUKu U JICHTOUHBIE YEPBH.

[ToHsATHE O )KU3HEHHOM IUKJIE; LUKJIbl PA3BUTUS MEUEHOYHOTO COCAIBIINKA U OBIYBETO IEMHS.
MHoroo6pa3ue IUIOCKHX YepBed - Mapa3suToB; Mepbl MNPOPHIAKTUKH Mapa3sUTapHbIX
3a00J1eBaHU.

JleMoHCcTpan U

CxeMbl CTpPOEHMs IUIOCKMX uepBed, BEIyHIMX CBOOOAHBIN M Mapa3uTHYECKH 00pa3 »KU3HU.
Paznuynble mpeacTaBUTENM PECHUYHBIX 4depBed. CXeMbl >KM3HEHHBIX IMKJIOB MEYEHOYHOTO
COCAJIBLINKA U OBIYbETO IIeTIHS.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThl

JKuzHeHHbIE IUKITBI TEYEHOYHOTO COCATBINNKA U OBIYBETO LIETTHS.

Tema 4.6. TUIT KPYI'JIBIE UHEPBU
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OcoOCHHOCTH OpraHu3allud  KPYIJIBIX 4YepBed (Ha TpUMepe YeJOBEYECKON acCKapHuIbl).
CBOOOHOXKMBYIIME W IApasUTUYECKHE Kpyriaele yepBu. LUk pa3BUTUS 4Yel0BEUYECKON
acKapH/ibl; Mepbl MPO(PHUIAKTUKH acCKapua03a.

JleMoHcTpanus

Cxema CTpOeHHUsI U IIUKJI Pa3BUTHSI YEIOBEUECKOM acCKapuabl.

Paznuunbie CBOOOTHOKHUBYIINE U MTApa3UTUYECKHE (POPMBI KPYTIIBIX YEPBEH.

JlaGopaTopHble U NpaKkTHYecKne padoThl

JKM3HEHHBIN TUKII YEJIOBEYECKOM aCKapH/Ibl.

Tema 4.7. TUII KOJIBYATBIE YEPBU

OcoOeHHOCTH OpraHu3alyy KoOJbYaThbIX uepBedl (Ha IpUMEpPE MHOTOIIETUHKOBOIO 4YEpBs
HEpEeuIbl); BTOPUYHAS MOJIOCTh Tejda. MHOrooopasue Kojab4aThlX YepBeil; MHOTOLIETHHKOBBIE U
MAaJIOIIETUHKOBBIE KOJIbYAThIE YEPBU, MUSBKU. 3HAYEHHE KOJbYAThIX YEPBEN B OMOLIEHO3aX.
JdemoHcTpauus

. Paznnunsle npeacrasutenu tuna Konpuarsie uepsu.

JlaGopaTopHble U NpaKkTHYecKHe padoThl

Bueinee cTpoeHne 10K AEBOTO YEPBSL.

Tewma 4.8. TUITI MOJIJIIOCKHA

OCOOCHHOCTH ~OpraHM3alMi  MOJUTIOCKOB; CMEIIAaHHAas IOJIOCTh Tena. MHorooOpasue
MOJUTIOCKOB; Kiaccel bproxonorue, J[ByctBopuarbie u [ 0l0BOHOTHE MOJUIIOCKH. 3HA4YE€HHE
MOJUTIOCKOB B OMo1IeHO03aX. POJIb B )KM3HU YEIIOBEKA U €0 XO35ICTBEHHON IEATEIIbHOCTH.
JdeMoHCcTpanus

Cxema cTpoeHHs] OpIOXOHOTMX, JABYCTBOPYAaTbIX M TOJOBOHOTHMX MOJUIIOCKOB. Pasnuunble
MPEJICTAaBUTENIN TUIIA MOJLUTIOCKOB.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI

BHemHee cTpoeHne MOJUTFOCKOB.

Tema 4.9. TUII YWIEHUCTOHOI'ME

[Tpoucxoxxaenne U OCOOEHHOCTH  OpraHU3allMM  WIEHHUCTOHOTMX.  MHorooOpasue
WIEHWCTOHOTHX; Kiacchl PakooOpasnsle, Ilaykoobpasubie, Hacekomblie 1 MHoronoxku. Kiace
PakooOpa3nbie. OOmiast xapakTepucTHKa Kjacca pakooOpa3HbIX Ha HpUMEpe PEYHOIro paka.
Boiciine u Husmume paku. MHorooOpasue M 3HaueHue pakooOpasHbIX B OuoneHo3ax. Kmace
[TaykooOpa3nbie. OOmas XapakTepucTUKa NaykooOpas3HbIX. Ilayku, CKOpPHHMOHBI, KJIEILIH.
MHuoroo0pa3ue 1 3HaueHHe NaykooOpa3HbIX B OnoneHo3ax. Kinacc Hacekombie. MHoroo0pasue
HaceKoMbIX. OOInas XapakTepUCTHKa Kjacca HACEKOMBIX; OTPSAJbl HACEKOMBIX C MOJHBIM H
HENOJHBIM IpeBpalieHueM. MHoroobpasue U 3Hau€HHE HACEKOMBIX B OHOIIEHO3aX.
MHOTrOHOXKH.

JAeMoHcTpanus

Cxema cTpoeHust peyHOro paka. Pa3nuyHble MpeIcTaBUTENN HU3MINX U BBICIIUX PAKOOOpPa3HBIX.
Cxema cTpoeHMs Mayka KpecToBHKa. Pasnuunble npeacraButenu kiacca IlaykooOpasHble.
CxeMblI CTpOEHUSI HACEKOMBIX Pa3IMUHbIX OTPSIOB.

JlabopaTopHble U NIpaKkTHYeCcKHe padoThl

W3ydeHne BHEIIHET0 CTPOCHUS U MHOT000pa3Hsl YWICHUCTOHOTHX.

Tema 4.10. TUIT UTJIOKOXHNE

Obwasa xapaxmepucmuxa muna. Mnuozoobpaszue uenokoocux; xnaccel Mopckue 36€30ul,
Mopckue excu, I'onomypuu. MHozoobpasue u sxon102uteckoe 3HaveHue.

JleMoHCcTpan U

Cxemvl cmpoenus MOpPCKoOU 38e30bl, MOpckozo exca u zonomypuu. Cxema npuoOHHO20
buoyenosa.

Tema 4.11. TUITI XOPJOBBIE. IIOITUIT BECYEPEITHBIE

[TpoucxoxaeHne XOpAOBbIX; MOATUIIEI OecUepenHbIX U MO3BOHOYHBIX. OO0Ias xapakTepucTHKa
tuna. [Tontun becuepennble: TaHIIETHUK; OCOOCHHOCTH €r0 OpraHu3alMy U pacrpoCTpaHeHHs.
JdemoHcTpauus

Cxema cTpoeHHUS JIAHIIETHHUKA.
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Tema 4.12. IIOATUIT IIO3BOHOYHBIE (UEPEITHBIE).HA IKJTACC PbIbbI

OOmast XxapakTepuCcTUKa MO3BOHOYHBIX. [Iponcxoxnenue ppid. OOmas XapakTepuCTUKa PHIO.
Kmaccer XpsimeBbie (akyabl W ckaThl) W KocTHble pbriObI. MHOTrooOpa3ue KOCTHBIX pPBhIO:
XPALICKOCTHBIE, KUCTETEPHIE, ABOSKOABIIAIINE U JTydenépeie. MHOTrooOpa3ue BUAOB U YEPTHI
IPUCIOCOOIEHHOCTH K cpesie OOUTaHUsA. DKOJIOTHUECKOE U X03HCTBEHHOE 3HaYeHUE PhIO.
JleMoHcTpan s

MHuoroo6pasue pbi0.

JlabopaTopHble U NpakTHYecKue padoThl

OCOOEHHOCTH BHEIIHETO CTPOCHUSI PbIO B CBA3U C 00pa30M KU3HHU.

Tema 4.13. KITACC 3EMHOBO/IHBIE

IlepBbie 3emMHOBOJHBIE. OOLIas XapakTEpUCTHKA 3€MHOBOJIHBIX KakK IEpPBbIX Ha3eMHbIX
NO3BOHOYHBIX. becxBocThie, XxBocTaTbie U Oe3Horue aMmpudum; MHOroodpasue, cpeaa oOuTaHHS
U 3Kosiornyeckue oco0eHHoCTH. CTPYKTYpHO (DyHKIMOHAJIbHAs OpraHU3alys 36MHOBOAHBIX Ha
IpUMeEpE JIATYIIKH. DKOJIOTHYECKask pOJib © MHOT00Opa3ue 3eMHOBOTHBIX.

JdeMoHCcTpanus

Muoroo6pasue ampuouii.

JlaGopaTopHble U NpaKkTH4YecKHe padoThl

Oco0eHHOCTH BHEUIHETO CTPOCHHUS JISATYIIKH, CBSI3aHHBIE ¢ €€ 00pa3oM KHU3HHU.

Tema 4.14. KITACC ITPECMBIKAIOIIMECA

[Tpoucxoxnenue penTuiInii. Ob6mas XapaKTepUCTHKA IIPECMBIKAIOLIUXCS KaK
NIEPBUYHOHA3E€MHBIX  JKUBOTHBIX.  CTpyKTypHO - (GyHKLIMOHANIbHAST ~ OpraHU3alys
IIPECMBIKAIOLIUXCSl HAa MpuMmepe suiepulpl. Yemylyarsie (3MeH, SILEPUIBI U XaMEJIEOHBI),
KpPOKOAMJIBI U yepenaxu. Pacnpocrpanenue m MHoroo0pasue (GopM penTwinii; MOJOXKEHHUE B
9KOJIOTMUYECKUX cucTeMax. BrIMepiiine rpymnibl IpecMbIKaroIIMXCS.

JdeMoHCcTpanus

MHuoroo6pasue npecMbikatromuxcs. Cxembl CTPOSHUS 3eMHOBOIHBIX M PENTHIINH.

Tema 4.15. KITACC ITTULBI

[TpoucxoxaeHue NTHI, NEPBONTUIBI U WX MpeIKH; HacTosmue nruubl. Kunerpyasle, wiun
JerTarouye; OecKuiieBble, WK Oeraroliue; MUHIBUHBI, WIKM IUIaBarolre NTHibl. OcoOeHHOCTH
OpraHM3aly U dKojoruuyeckas aud@epeHnupoBKa JeTamuX OTULl (MITULBI Jeca, cTened u
MYCThIHb, OTKPBITBIX BO3AYIIHBIX MPOCTPAHCTB, OOJOT, BOJOEMOB M mobepexuit). OxpaHa u
NpUBJIEYEHHE ITHI, JOMAIIHME NTULBL. Poib NTHUIl B NpUpOJE, KU3HU YEIOBEKa U €ro
XO3AUCTBEHHOU J€ATEIbHOCTH.

JleMoHCcTpan U

Msoroo6pa3ue ntuil. CxeMbl CTPOSHHUS PENTHIINI U ITHIL.

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThl

Oco0eHHOCTH BHEUIHETO CTPOEHHUS MITHUL], CBSI3aHHBIE C X 00pa30M JKHU3HH.

Tema 4.16. KITACC MJIEKOIITUTAIOIINE

[Tpoucxoxnaenne wMiuexonuraomux. I[lepBo3Bepn (yTkoHOoc U exunaHa). Husmwue 3Bepu
(cymuatsie). Hacrosimue 3Bepu (tuianeHTapssie). CTpyKTYpHO - QyHKIIMOHAIbHBIE 0COOEHHOCTH
OpraHu3aly MIJIEKOIUTAIOUIUMX HA MpUMEpPe COOaKH. DKOJIOrHYecKas poJib MIECKONUTAIOIINX B
IIPOLIECCE PA3BUTHS KUBOW IPUPOJBI B KaHO30MCKOM 3pe. OCHOBHBIE OTPSbI IUIALEHTAPHBIX
miiekonurtaromux: Hacekomosinuble, Pyxokpbuible, ['pbi3ynbl, 3aiinieoOpasHble, XHIIHBIE,
Jlacronorue, Kuroobpasusie, Henapuoxoneitheie, [TapHokonsiTHble, [TpumaTsl u ap. 3HaueHue
MJIEKOTIMTAIONIUX B TMPUPOJE M XO3AWCTBEHHOM JeATenbHOCTH denoBeka. OXxpaHa IIEHHBIX
3Bepeil. JlomamrHue MilekonmuTaroune (KpymHbIM W MEJKUMl poratelii CKOT M JApYyrue
CEJIbCKOXO035HCTBEHHbIE )KUBOTHBIE).

JdeMoHcTpanus

MHuoroo6pa3ue miaekonuTamux. CXeMbl CTPOCHUS PENTHINN U MIEKOIUTAIOIINX.
JlabopaTopHble U NpakTHYecKue padoThl

H3y4eHne CTpOeHHS MIEKOIUTAIOIINX.
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Pacrnio3HaBaHue KUBOTHBIX CBOEH MECTHOCTH, OIPEIENCHHE UX CHCTEMaTHYECKOIO MOJIOKEHHS
Y 3HA4YEHUSI B )KU3HU YEJIOBEKA.

Pa3znen S. Bupycni

Tema 5.1. MHOI'OOBPA3UE, OCOBEHHOCTHU CTPOEHUA N ITPOUCXOXIEHUA
BUPYCOB

OO6mas xapakrepuctuka BuUpycoB. Mcropus ux orkpbiTus. CTpoeHHME BUpyca Ha IpUMEpe
BUpyca TabauHOM Mo3aumku. B3aummopelicTtBue Bupyca M KieTKH. Bupycel — B030yaurenu
omacHbIX 3aboneBaHuii yenmoBeka. [Ipodmiaktuka 3abosneBanust rpunmnom. lIpoucxoxiaeHue
BUPYCOB.

JleMoHCcTpanus

CxeMmbl, OTpa)karolIye MPOLEecC Pa3BUTHUS BUPYCHBIX 3a00J1€BaHUH.

3aKiIr04eHue

OcoOeHHOCTH OpraHM3alud M MHOroo0pasue >KHMBbIX OpraHusmMoB. OCHOBHBIE 0O0JacTu
IPUMEHEHUS OMOJIOIMYECKUX 3HAHUM B NPAKTHKE CEIbCKOTO XO35MCTBA, B psjie OTpacieit
HPOMBIIIJICHHOCTH, IIPU OXpaHe OKPY>KAIOLIeH Cpe/ibl U 3/10POBbS UeI0BEKa.

Buogaorus. Yenosek. 8 kiace
Pa3nes 1. MecTo 4yesnoBeka B cucTeMe OpraHn4eckoro Mupa
YenoBek Kak 4acTh KMBOHM NMPpUPOAbI. MeCTO 4eaoBeKa B CUCTEME OPraHMYecKoro Mupa. Yeprsl
CX0JCTBa 4YCJIIOBEKA M KHWBOTHBLIX. CXOI{CTBO U pasjimdyus YCJIOBCKa U '—IGJIOBGKOOGPZBHI)IX
00e3bsH. UenoBeKk pa3yMHBIil.
JleMoHcTpan s
Talnu1iibl, CXeMBbI, PUCYHKH, PACKPBIBAIOIINE YEPTHI CXOJCTBA YEJIOBEKA U )KUBOTHBIX.
Pa3nean 2. [Ipoucxoxaenne yejioBeKa
buonoruueckue u couuanbHble (DAKTOPbl AHTPONOCOLMOreHe3a. JTalbl aHTPOIOreHe3a WU
q)aKTopI)I CTAHOBJICHUS deloBeKa. Packl YCIIOBCKA, UX MMPOUCXOKACHHUEC U CANHCTBO.
JeMoHcTpanus
N3006paxeHue npeacTaBuTeNel pa3iMuHbIX pac 4eJ0BeKa.
Paznen 3. Kparkas ucropusi pa3BuTHs 3HAHHH O CTPOCHHMHM M (YHKIHUSIX OpPraHu3Ma
yeJioBeKa
Hayku o uyenoBeke: aHatomus, (u3Monorus, rurueHa. Bemukue anatomsl W (usmonoru:
[INunmoxpar, Knasauii 'anen, Anapeac Bezanwmii.
JAeMoHcTpanus
[TopTpeThbl BENUKUX y4EHBIX— aHATOMOB U (PU3UOJIOTOB.
Pa3nes 4. O061muii 0030p cTpoeHust M QPyHKIHI OPraHU3Ma YeJI0BeKa
Knerounoe crtpoeHue opraHusma. TKaHU: SNUTEIHAIBHBIE, COCIUHUTENBHBIE, MBIIICUHBIE,
HepBHas. OpraHbl yesnoBeyeckoro opranusma. CucreMbl opraHoB. B3aumocBsi3b OpraHoB u
CUCTEM OPraHOB KaK OCHOBA TOME0CTa3a.
JleMoHCcTpan U
CXxeMBlI CTpOEHUs CUCTEM OPraHOB YEJIOBEKA.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
N3y4yeHne MUKPOCKOIIMUYECKOTO CTPOCHUSI TKAHEH.
Pacno3naBanue Ha TabyMIaXx OPraHOB M CHCTEM OPraHoB.
Pasnen 5. Koopaunanus u peryJsinus
['ymopanbhast perynsuus. JKene3sl BHyTpeHHeH cekpenuu. ['OpMOHBI U UX POJb B OOMEHHBIX
npoueccax. HepBHO - rymopanpHas perymsnus.
JleMoHCcTpaL U
Tabnuibl, WUTIOCTPUPYIOLINE SHIOKpUHHBIE Kene3bl. doTorpaduu GONBHBIX C Pa3TUYHBIMU
HapylIeHUAMH QYHKIUN SHIOKpUHHBIX >kené3. HepBhas perymsamus. 3HaueHHWe HEpBHOM
cucteMsl. LlenTpanbHas u nepudepudeckas HepBHbIE CHCTEMBbl. BererarnBHas u coMaTuueckas
YacTU HEPBHOHM cucTeMmbl. Pedrekc; nmpoBenenne HepBHOTO mMmyibca. CTpoeHue M GQYHKIIUH
CIIMHHOI'O MO3ra, OTACJIO0B I'OJIOBHOI'O MO3ra. bonpme nojrymapust roJIoBHOro mosra. Kopa
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O0nbIINX MOMyIIAapUid. 3Hau€HHE KOpPbI OOJBIINX MOIYIIApUI U €€ CBA3U C JPYTUMH OTIENaMu
Mmo3ra. OpraHbl 4YyBCTB (@HQJIM3aTOphl), UX cTpoeHue M ¢yHkuuu. CrpoeHue, (QyHKIUU U
rUrueHa opraHoB 3peHus. Ctpoenue u GyHKLIMU OpraHoB ciyxa. IlpenynpexaeHne HapyleHui
ciyxa. Opransl ocsi3aHus, BKyca, 000HsIHUsA. | UTHEHa OpraHOB YyBCTB.

JdemoHcTpauus

Myiistk TOJIOBHOI'O MO3Ta.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

N3yuyenue roJoBHOTO MO3ra uejoBeka (1o MyJsikam).

W3y4yeHne n3MEHEHUs pa3Mepa 3padka.

Pa3nes 6. Onopa n 1Bu:KeHHe

Ckener 4eroBeKa, €ro OTAENbl: OCEBOM CKEJeT, CKeNleT IMOsICOB KoHedyHocTed. OcoOeHHOCTH
CKEJIETa YEJIOBEKA, CBSI3aHHBIE C TPYIOBOM JEATENBHOCTbIO U NIpsMOXoxaeHueM. CocTtaB U
CTpOeHHEe KocTeil: TpyOuaTble M ry0uarble KocTH. Poct koctei. BospacTHble M3MeHEHus B
CTpOeHMHM KocTed. Tumbl coenvHeHuss Bo3pacTHele M3MEHEHUs B CTPOEHUM KOCTed. Twurbl
coeMHeHus1 KocTed. 3aboyieBaHUs ONOPHO - JBUTATEbHOW CHUCTEMbl U HX NPO(UIAKTHKA.
Mpieynast cuctema. CtpoeHue U pa3BuTHe MbIL. OCHOBHBIE TPYIIBI MBI, UX (PYHKIHH.
PaGoTa MbIln; craTudeckas M JMHaAMHUYecKas Harpy3Ku. Posib HEpBHOH CUCTEMbI B peryisnuu
paboThl MBI, YTOMJIEHHE MBIIIL, POJIb aKTUBHOI'O OT/AbIXa B BOCCTAHOBJIEHUU AKTUBHOCTU
MBILIIEYHON TKaHHU. 3HadeHHe (U3NYECKOH KyJIbTYpbl M peXuMa TpyAa Uil NPaBUIBHOTO
(bopMUpPOBaHUS OMIOPHO - IBUTATEJIbHON CUCTEMBI.

JdeMoHCcTpanus

CKeJleT 4eoBeKa, OTAeNbHBIX KocTel. Paciuiibl KocTel.

[Tpuémbl OKa3zaHUs NEPBOIl MOMOLIM MPU HNOBPESKICHUAX (TpaBMax) OMOPHO - JBUTATEILHOU
CUCTEMBI.

JlaGopaTopHble U NpaKkTHYecKHe padoThl

W3yueHune BHEIHEro CTPOCHUS KOCTEN.

M3mepeHne Macchl U pocTa CBOEr0 OpraHu3Ma.

BrlisiBneHue BIMAHNS CTaTUYECKON U IMHAMUYECKOM Harpy3K1 Ha yTOMJIEHHE MBIIIILI.

Pa3zpnen 7. BHyTpeHHss cpeaa opranusMa

ITonsiTHE «BHYTpPEHHSS cpefa». TkaHeBas KUIKOCTb.

KpoBb, €€ cocTaB M 3HaueHHe B OOECIEUEHUHU >KU3HEAEATEIbHOCTH opraHu3ma. Kierounsle
AJIEMEHTBI KPOBU: SPUTPOLIUTHI, TEHKOIUTHI, TpoMOOIUTHL. [1na3sma kpoBu. CBEpTHIBaHNE KPOBHU.
I'pynnsl kpoBu. Jlumda. Mmmynurer. Mudexkunonusie 3adoneBanus. I[IpenynpenutenbHble
npuBuBKU. [lepenuBanue kpoBu. JloHopcTBo. 3nauenue pabom JI. Ilacmepa u M. 1. Meunukosa
6 obaacmu uMMyHUMema.

JAeMoHcTpanus

CxeMbl 1 TabIUIBl, TOCBSIIEHHBIE COCTaBY KPOBH, IPYyIIaM KPOBH.

JlabopaTopHble U NpaKkTHYecKue padoTbl

N3ydyeHre MUKPOCKOITMYECKOTO CTPOCHUS KPOBH.

Pa3nen 8. Tpancnopr BemecTs

Cepatie, ero CTpoeHHe U perysius 1eTeNbHOCTH. bonbioii u Manblii Kpyru KpoBooOpalieHus.
JIumpooOpamienue. [IBikeHre KpoBu 1o cocyaaM. KpossiHoe naBienue. 3a0ojeBaHUs OPraHOB
KpPOBOOOpAIIEHUS], UX MPEAYIPEKICHHE.

JdeMoHcTpanus

Monens cepaua uenoBeka. TabmUIBl M CXEMbl, WJUTIOCTPUPYIOLIUE CTPOEHUE KIETOK KPOBHU U
OpraHoB KpOBOOOpAIEHHS.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

N3mepeHne KpOBSHOTO 1aBICHUS.

Omnpenenenue myabca U MOACUET YKCia CEPACYHBIX COKPALICHUH.

Paznen 9. [ibixanue
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[TorpebHOCTH OpraHm3Ma 4eaoBeKa B KHUCIOpoAe Bo3ayxa. OpraHbl JObIXaHUs, UX CTPOCHUE.
JpixaTenbHble ABMKeHUA. ['a3000MeH B J€rkux, TKaHsx. llepeHoc ra3oB spurpouuTamMu U
ma3Moi KpoBu. Perynsuus npixanus. MckyccTBeHHOe apixanue. ['o1ocoBoi anmapar.
JleMoHcTpanus

Mopenu ropranu, J1E€rKux.

JlabopaTopHble U NpaKkTHYecKue padoThl

OrnpeneneHne 4acTOThI AbIXaHHUS.

Pasnen 10. [IumeBapenne

[TuTaTenpHble BElleCTBA U MUILEBbIE MPOAYKTHL. [IoTpeOHOCTh YenoBeKka B MUIIE U MUTATEIbHBIX
BemecTBax. Burtamunbl. [lumesapenune. CrpoeHue H  (QYHKIMM OpraHOB IHUIIEBAPCHUS.
[IumeBapuTenbHble  JK€NE€3bl: MEYEHb M IOJPKENyJO4YHas JKejle3a. OJTallbl  IMPOLECCOB
nuueBapenusi. Mccnedosanus U. I1. Ilasnosa 6 obracmu nuwesaperus.

JdemoHcTpauus

Penvednas Mmosenb BHYTpEHHUX OPIaHOB YEJIOBEKA.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl

Bo3nelicTBue eny104HOTO COKa Ha OEJIKH, CIIFOHBI — Ha KpaxMaJl.

OrnpeneneHre HOPM PALIMOHATIBHOTO MTUTAHUS.

Pa3nes 11. O0MeH BellecTB M JHEPruu

OO01mmas xapakTepucTUKa 0OMeHa BellecTB U dHepruu. [lnactudeckuii u sHepreTudeckuii 0OMeH,
UX B3aUMOCBsI3b. BuTaMuHbI, UX pojb B 0OOMEHE BellecTB. | nnosutaMuHo3. ['unepBuTaMuHo3.
Pazgen 12. Boigeienue

Koneunsle npoykTel oOMeHa BeiecTB. Opranbl BelaesneHus. [louky, ux crpoeHne U QpyHKLIUU.
O6pazoBanue Mouu.Poib K0>KM B BRIBEJICHUH U3 OpraHU3Ma MPOJYyKTOB 0OMEHa BEIIECTB.
JleMoHCcTpaL U

Mojeinns moyex.

Pa3nen 13. [lokpoBbI Tesa

Crpoenrie 1 QyHKIUU KOXU. Posib KOXHM B Temioperyisuuu. 3akajauBaHue. | UrHeHndeckue
TpeboBaHus K o€k 1e, 00yBU. 3a00€BaHUS KOKH U UX TIPEIYIPEKICHNUE.

JeMoHcTpanus

CxeMbl, WILTIOCTPUPYIOIINE CTPOEHUE KOKHBIX TIOKPOBOB YEJIOBEKA, IPOU3BOAHbBIE KOXKH.
Pa3nen 14. Pa3mHoOKeHHe U pa3BUTHE

Cucrema OpraHoB pa3MHOXEHUS: CTpoeHHe W rurueHa. OmnonoTBopeHue. BHyTpuyTpoOHOE
pasBuTHe, poabl. Jlakranus. Poct u pa3sutue pedbénka. [InannpoBanue ceMbu.

Paspnen 15. Beiciiasi HepBHAas 1eATEJIbHOCTD

Pednexc — ocHoBa HepBHOI AestensHOCTU. Hccnedosanus M. M. Ceuenosa, HU.11. Ilagnosa, A.
A. Vxmomckozo,Il. K. Anoxuna. Bunpl pedpnekcoB. @opmbl nosegeHns. OCOOEHHOCTH BbICHIEH
HEpBHOM JEATENIbHOCTH U TOBEAEHMs uenoBeka. [lo3HaBaTenbHbIE MMpolecchl. TopMOKEHHE.
Tunel HepBHOU cucteMbl. Peub. Mpiumenue. Co3nanue. buonornueckue putmbl. CoH, ero
3HaYeHWe W TurheHa. I'mruena ymcrBeHHoro tpyna.llamsars. Omoruu. OcoOEHHOCTH TCUXUKH
4eJI0BEKA.

Pa3pnen 16. YesioBek u ero 310poBbe

CobmroieHne CaHUTapHO - TUTHEHNYECKUX HOPM U MPaBHJI 3J0pOBOT0 o0pasa ku3Hu. OxazaHue
nepBoi J0BpayeOHOM MOMOIIM MPH KPOBOTEUEHUH, OTPABIEHUU YrapHbIM Tra3oM, CHAaceHUU
yTONAOIIEro, TpaBMax, OXOrax, OOMOPOXXEHHUH. YKpEIUIeHHE 3J0pOBbS: JABHUraTeibHas
aKTHBHOCTb, 3aKkaiuBaHue. DakToOphl pUCKa: CTPECCHl, TUIIOJUHAMMUS, iepeyTomiienne. Bpeansie
IIPUBBIYKHY, UX BJIMSIHHUE Ha 310pOBbe denoBeKka. UenoBek u okpykaromas cpeaa. Okpyxkaromas
cpela Kak MCTOYHHK BemiecTB U sHepruu. Cpena obutanus. [lpaBuna moBefeHus yeloBeKa B
OKpYKarollen cpere.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThl

N3yuyenue npuémMoB OCTAaHOBKHU apTEPUAIILHOIO U BEHO3HOI'O KPOBOTECUEHUN.

AHanu3 ¥ OlleHKa BIUSHUS Ha 3/10pOBbE YeJIoBeKa (aKTOPOB OKPYKAIOIIECH Cpellbl.
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BbuoJsorus. O0mue 3aKOHOMEPHOCTH. 9 KJ1acc
Bsenenue
Mecro Kypca B cuCTeMe €CTeCTBEHHOHAYYHbIX JAUCLUIUINH, @ TAK)KE B OMOJIOIMYECKMX HayKax.
Ilenn u 3amaum Kypca. 3Hau€HUE IIpeaMeTa A I[OHMMAaHMsI €IMHCTBA BCEr0 JKUBOTO U
B3aMMO3aBHCUMOCTHU BCEX YacTel Orocdepsl 3eMin.
Pa3nes 1. CTpykTypHasi opranu3anus ’KUBbIX OPraHU3MOB
Tema 1.1. XUMHUYECKAS OPI"TAHU3ALINA KIIETKH
DJeMeHTHBIN COCTaB KJIETKU. PacipocTpanEHHOCTD 3JIEMEHTOB, UX BKJIAJ B 00pa30BaHHE KUBOU
MaTepuu M OOBEKTOB HEXHBOW NPHPOJbl. MaKpO3JIeMEHThl, MUKPOXJEMEHThl; MX BKJIaJ B
00pa3oBaHNE HEOPraHMUYECKUX M OPraHMYECKHX MOJIEKYJ KMBOTO BellecTBa. Heopranuueckue
MOJIEKYJIbl JKUBOTO BemiecTBa. Boxa; e€ xumuueckue cBoiicTBa W Ouosorudeckas poib. Conu
HEOPraHMYECKUX KHCIOT, HMX BKJIaJ B OOECHEYCHHE MPOLECCOB >KU3HEACATEIbHOCTH U
nojjep)xaHue romeocrasa. Posb KaTMOHOB H aHUOHOB B 00ECHEUEHHM IPOLIECCOB
KU3HENEATENbHOCTH. OCMOC M OCMOTUYECKOE JAaBIEHHUE; OCMOTUYECKOE IOCTYINIEHUE MOJIEKYJI
B KJeTKy. OpraHuuyeckue MoJieKysbl. buosjoruueckue mnonumepbl — O€NKH; UX CTPYKTYypHas
opranuzaius. OyHKIUKA OSTKOBBIX MOJICKYN. YTIEBOIBI, X CTPOCHHE U OMOJIOTHYECKAs POJIb.
XKupbl — OCHOBHOW CTPYKTYpHBIH KOMIIOHEHT KJIETOYHBIX MEMOpaH M HMCTOYHUK SHEPrUH.
JHK— wMonekynbsl HacnencrBeHHoctu. Penymmkanus JHK, nepemada HacineacTBeHHOM
uHpOpMaLUU U3 MOKOJIeHHs B nokojeHue. [lepenaua HacneacTBeHHON MH(OpMauu U3 sapa B
mutoruiasmy;  Tpanckpunmms. PHK, e€ crpykrypa wu  dyskmum.  HuapopmanmonHsle,
TpaHcnopTHble, pubocomanbHbie PHK.
JleMoHcTpan s
O60némuas monens JJHK.
Tema 1.2. OBMEH BEIIECTB U [IPEOGPA3OBAHUE SHEPTUU B KJIETKE
OOMeH BelecTB U MpeoOpa3oBaHUEe SHEPTUU B KiIeTKe. TpaHCIOPT BEIIECTB uepe3 KICTOUHYIO
MeMmOpany. IluHo - u ¢arounro3. BHyTpukierouHoe mnuiieBapeHue U HAKOIUIEHUE SHEPTuu;
paclienjeHue TiaoKo3bl. buocuHTe3 0enKoB, )KUPOB U YTIEBOJOB B KIIETKE.
Tema 1.3. CTPOEHUE 1 ®YHKIMU KIIETOK
[TpokapuoTnueckue kiaeTku: ¢opma U pasMmepbl. lluroruiazMa OakTepuanbHOM KIIETKH.
Opranuzanusg  merabonu3ma y  mOpokapuor.  ['eHernueckuit — anmapaT — OakTepuid.
Crnopoo6pa3zoBanue. PazmHoxkeHne. MecTo 1 poJib MPOKapUoOT B OMOLIEHO3aX. DYKapHOTHYECKas
kieTka. [{uTomnazma sykapuoTHUecKoM KieTKH. OpraHesibl IIUTOIUIa3Mbl, UX CTPYKTypa U
¢ynkuuu. [utockener. BkiatroueHus u ux pojib B METa0OIM3ME KIIETOK.
KnetouHoe si1po — 1EHTp ynpaBieHUs KU3HEAEATEIbHOCTIO KIETKH. CTPYKTYpBI KIIETOUHOTO
aqpa: sjepHas 000J0YKa, XpOMaTuH (TE€TepOXpOMATUH), AAPHIILKO. OCOOEHHOCTH CTPOCHMS
pacTUTenbHOU KileTKU. JleneHue kinerok. KneTku B MHOrokneto4HoM opranusme. [lonstue o
muddepeHIIMPOBKE KIETOK MHOTOKJIETOYHOTO OpraHu3Ma. MHTOTHMYECKHM LUKI: uHTep(dasa,
penymukamus JIHK; mMuTo3, (ha3bl MUTOTHYECKOTo JeNieHUs U MpeoOpa3oBaHUS XPOMOCOM.
buonoruueckuil cmpica U 3HaYyeHHME MHTO3a (Oecrojioe pa3MHOKEHHE, POCT, BOCIIOIHEHHE
KJIETOYHBIX NOTEPh B (PU3MOIOTMYECKMX M MAaTOJIOTMYECKUX YCIoBUsX). Kierounas Teopus
CTPOEHHUSI OPTAHU3MOB.
JdeMoHcTpanus
[IpyHIMIIanbHBIE CXEMBI YCTPOMCTBA CBETOBOIO M 3JIEKTPOHHOTO MHKpOCKoma. Mopaemun
KJeTKA. CXeMbI CTPOEHHSI OpPraHOMJOB PACTUTENBHON U JKMBOTHOM KJIETOK. MHKpompenaparsl
KJIETOK pacTeHU, KUBOTHBIX M OJHOKJIETOUHBIX rpuOoB. CxemMa MHUTOTHYECKOTO JAeNeHUs
KIIETKH.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
W3yueHne KIeTok OaKTepHii, paCTeHUH U )KUBOTHBIX HAa TOTOBBIX MUKpPOMpenapaTax.
Pa3pnen 2. Pa3MHOKeHHe M HHANBHAYAJbHOE Pa3BUTHE OPraHU3MOB
Tema 2.1. PASMHO>XXEHUE OPI"’AHM3MOB
CymHocTh M (GOpMBI  Pa3MHOXKEHHUS OPTraHM3MOB. becronoe pasMHOKEHHWE pacTeHUH U
KHUBOTHBIX. [1070BOE pa3MHOKEHHE KMBOTHBIX M PACTEHMIA; 00pa30BaHHE MOJOBBIX KIIETOK,
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OCEMEHEHHE U OIUIOAOTBOpEHHE. buonormyeckoe 3HaYyeHUWE IIOJIOBOIO  PAa3MHOKEHHS.
['ametorenes. Ilepuoapl 00pa3oBaHUS TOJIOBBIX KJIETOK: Pa3MHOXKEHHE, POCT, CO3pPEBaHHE
(Meii03) 1 popMUpOBaHUE TTOJIOBBIX KIeTOK. OCOOEHHOCTH CIIepMaTOreHe3a

u oBorenesa. Omio0TBOpeHuE.

JdemoHcTpauus

[TnakaTsl, WUIIOCTPUPYIOIIKE CIOCOOBI BET€TaTUBHOIO Pa3MHOXKEHHS IUIOAOBBIX JEPEBbEB U
OBOIIHBIX KyJIbTYyp. Mukpomnpenaparsl sifiiekinerok. @ororpaduu, oTpaxkaronue pasHoodpasue
IIOTOMCTBA Y OJTHOM Mapbl pOAUTENEH.

Tema 2.2. UHAUBUAY AJIbBHOE PA3ZBUTUE OPI"TAHU3MOB (OHTOI'EHE3)
OMOpHOHANBHBIA Tepuox pa3BuThs. OCHOBHBIE 3aKOHOMEPHOCTH ApoOieHus; oOpa3oBaHHE
OJIHOCJIOITHOTO 3apojplllia — OnacTynsl. [acTpynsuus; 3aKOHOMEPHOCTH 00pa3oBaHUs
JBYXCIIOMHOTO  3apofpllla—  racrpyisl. llepBuyHblii  OpraHoreHes u  JaJbHEWIIAs
muddepeHIIMpOBKa TKaHEW, OpraHoB M cucteM. [locToMOpHOHANBHBIA MEPUOJ Pa3BUTHIL.
@®opMbl TOCTAIMOPUOHANILHOTO Nepuoa pa3BuTus. Henpsimoe pazButue; MOIHBIA M HENOJIHBIN
meTtamopdo3. buonornueckuit cmpica pa3BuThs ¢ meramopdosoM. [Ipsimoe pazsurtue. Ctapenue.
OO0mme 3aKOHOMEPHOCTH pa3BuTus. buorenernueckuit 3akoH. CXOACTBO 3apojbllIeH U
SMOpuoOHallbHAs AuBepreHius npuszHakoB (3akoH K. bopa). buorenermueckuii 3axon (O.
['exkxens u @. Miomiep). Paboter A. H. CeBeprioBa 06 sMOpHOHAIEHOW U3MEHUHUBOCTH.
JdeMoHCcTpanus

TabmuIel, WLTIOCTPUPYIOIIKE Tporiece MeTamopdo3a y 0eCro3BOHOUYHBIX (JKECTKOKPBUIBIX U
YelIyiHuaTOKPBUIBIX HACEKOMBIX) U TMO3BOHOUHBIX (am¢pubuii). Tabmuipl, oTpakarouue
CXOJICTBO 3apO/ibIIlIell TO3BOHOYHBIX KUBOTHBIX.

Tema 3.1. BAKOHOMEPHOCTH HACJIEJJOBAHUSI ITPU3HAKOB

OtkpeiTue I'. Menzaenem 3akOHOMEpPHOCTEW HacileoBaHUs Mpu3HAKoB. ['mOpumonoruueckuit
METOJl W3YYeHHUs HaCJIEICTBEHHOCTH. MOHOTMOpPHIHOE U MOJUTHOPUAHOE CKpEIIMBaHHUE.
3akonbl Mengens. He3zaBucumoe M cClLEIUIEHHOE HacienoBaHue. ['eHeTHueckoe ompeeseHne
noJsia. ['eHoTHI Kak LenocTHas cuctema. B3aumonelncTBrE alIeNbHBIX U HEAJUIEIbHBIX TEHOB B
OTIpe/IeNIEHUH TIPU3HAKOB.

JeMoHcTpanus

PonocnoBuble. XpoMOCOMHBIE aHOMAIMU YEJIOBEKA U UX (PEHOTUNMHYECKHUE TIPOSBICHUS.
JlabopaTopHbIe U NIpaKTHYeCKHe padoThl

Pemenne reneTnueckux 3ajad ¥ COCTaBICHHUE POJIOCIOBHBIX.

Tema 3.2. 3AKOHOMEPHOCTH USMEHYNBOCTHU

OcHoBHble (OpMBI H3MEHYUBOCTU. [‘eHOTMIMUYEcKass H3MEHYMBOCTb. Myrtauuu. 3HaueHue
MyTaluid s TPaKTHKH CEeNIbCKOr0o Xo3dicTBa W OuorexHosoruu. KomOuHAaTHBHAs
U3MEHYMBOCTb. DBOJIIOLIMOHHOE 3Hau€HHEe KOMOMHATUBHOW M3MEHYMBOCTH. DeHOTHNHYECKas,
WM MoOJIU(pUKAlMOHHAs HW3MEHUYMBOCTh. Poyib ycloOBHMI BHEIIHEW cpeabl B pPa3BUTUU U
IIPOSIBJIEHUH NIPU3HAKOB U CBOMCTB.

JleMoHCcTpan U

[Tpumeps! MOM(UKATMOHHOW U3MEHUYNBOCTH.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

[ToctpoeHnne BapHallMOHHOM KpPUBOW (pa3Mephl JIMCTHEB pPACTEHHUH, aHTPONOMETPUYECKHE
JaHHBIE yYaIIUXCH).

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

LleHTpbl MPOUCXOXKACHUS M MHOrooOpas3us KylbTypHbIX pacrteHuil. CopT, mopoja, IITaMM.
Metonpl cenekuMM pacTeHMM M JKMBOTHBIX. JIOCTMIKEHHS M OCHOBHBIE HaIpaBJICHUS
COBPEMEHHOM celeKIuu. 3HauyeHue CeJIeKUUH JUIsl Pa3BUTUS  CEIbCKOXO3SICTBEHHOIO
IPOM3BOJICTBA, MEAULIMHCKON, MUKPOOHMOIOTHYECKOM U APYTUX OTpaciel MPOMBIIIIEHHOCTH.
JleMoHCcTpaL U

CpaBHUTENBHBIN aHaIW3 MOPOJ JOMAIIHUX >KMBOTHBIX, COPTOB KYJBTYPHBIX PacTEHUN U MX
JUKNX npenkoB. Kosuieknum u mpenaparsl COPTOB KYJIbTYPHBIX PACTEHUM, OTIMYAKOIIUXCS
HauOOJIbIIIEH TUIOJOBUTOCTHIO.
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Pa3zgea 4. IBosronus ;KkMBOro Mupa Ha 3emJie

Tema 4.1. MHOI'OOBPA3UE XHUBOI'O MHUPA. YPOBHU OPIrAHU3ALOUN U
OCHOBHBIE CBOMCTBA XUBbIX OPIAHM3MOB

YpoBHM oOpraHu3zauuy SKU3HU: MOJIEKYJSIPHO - TE€HETUYECKHM, KJIETOYHbIA, TKAHEBBIN,
OpraHHBIN, OPraHU3MEHHBIN, TOMY/ISIIUOHHO - BUOBOM, OMOTCOIIEHOTHYCCKUN U OMOCHEPHBIM.
EnMHCTBO XMMMUYECKOTO COCTaBa KUBOW MAaTEPUH; OCHOBHBIE IPYIIIbI XUMUYECKUX 3JIEMEHTOB U
MOJIEKYJ, oOpasyrolue XKHBoe BemecTBo Ounochepsl. Kiierounoe crpoeHne OpraHuzMoB,
Hacemsromux 3emio. OOMEH BEIIECTB M CaMOPETyJSiMs B OHMOJIOTMYECKHX CHUCTEMax.
CamOBOCIIpOM3BEICHNE; HACIEACTBEHHOCTh M HU3MEHYMBOCTh KaK OCHOBAa CYIIECTBOBAHUS
xuBOW Marepuu. Poct u pasButme. Pazgpaxkumocts; ¢GopMBl H30MpaTENbHONW pPEaAKIUH
OpPraHM3MOB Ha BHEIIHWE BO3ACHCTBUA. PUTMHUYHOCTH HPOLECCOB KUZHEAEITEIBHOCTH;
OMOJOrMYecKre PUTMBI U MX 3HAa4eHHE. J[MCKPETHOCTH KMBOTO BEIIECTBA U B3aMMOOTHOILEHUS
YacTH U LEJNOro B OMocucTeMax. JHEpPro3aBUCUMOCTb KUBBIX OpraHU3MOB; (GOpMBbI IOTpeOIIeHUS
sHepruu. llapcTBa JKMBOM TPUPOABI, KpaTKas XapaKTEPUCTUKA ECTECTBEHHOM CHCTEMBI
KJ1acCU(UKaILlMU )KUBBIX OPraHu3MoB. BugoBoe pasHoobpasue.

JleMoHCcTpan U

Cxembl, OTpaxarolue CTPYKTYphl LIAPCTB KUBOW MTPUPOIBI.

Tema 4.2. PA3BUTUE BMOJIOI' MU B JOJAPBMHOBCKMIA ITEPHO /]

Pazsumue o6uonocuu 6 oodapsunosckuii nepuod. l'ocnoocmeo 6 Hayke npedcmagieHuti 00
«UBHAYATLHOU Yeneco0OPasHOCMU» U HeUSMEeHHOCMU Hcueoti npupoosl. Pabomul K. Jlunnesn no
cucmemamuxe pacmenuil u dcugommuulx. Ieonoyuonnas meopus K. b. Jlamapka.
JleMoHcTpan s

buoepagpuu yuénvix, enécuiux 6xkiao 6 pazsumue 3601I0UUOHHBIX Uoell. KuU3Hb U 0esimenbHOCHb
K. b. Jlamapxa.

Tema 4.3. TEOPUSA U. JAPBUHA O IIPOUCXOXJEHMM BHUJIOB IIYTEM
ECTECTBEHHOI'O OTBOPA

[Tpenmocbuiku BO3HUKHOBeHUs ydeHHs Y. JlapBuHa: JOCTM)KEHHS B OOJACTH €CTECTBEHHBIX
HayK, SKcrenuiuoHHbIi Matepuan Y. /lapsuna. Yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM OTOODE.
Vuyenue Y. JlapBuHa 0 ecTecTBEHHOM 0TOOpe. Bua—anemeHTapHas 3BOJIIOIMOHHAS €AMHUIIA.
Bceobias nHauBuayaibHas U3MEHYMBOCTh U M30bITOYHAS YUCIEHHOCTh MOTOMCTBA. boprba 3a
CYIIECTBOBaHME U €CTECTBEHHBINH 0TOOP.

JleMoHcTpan U

buorpadus Y. {apsuna. MapmipyT u koHKpeTHble Haxoaku Y. JlapBuHA BO BpeMsl MTyTEIIECTBUS
Ha Kopabiie «burib.

Tema 4.4. TIPUCITOCOBJIEHHOCTH OPTAHM3MOB K YCJIOBUAM BHEIIHEN CPEJIbI
KAK PE3YJIbTAT JEMCTBUS ECTECTBEHHOI'O OTEOPA

[TpucniocoOuTenbHbIE 0cOOEHHOCTH cTpoeHusl. [IokpoBUTENbCTBEHHAsS OKpacka MOKPOBOB Teja:
CKpBIBAIOIIasi OKpacka (OJHOTOHHAs, IBYTOHOBAs, pacwIeHsSIOUIas U Jip.); MperocTeperaromas
okpacka. Mumukpus. IIpucnocoOuTenbHOe MNOBEIEHUE KUBOTHBIX. 3a00Ta O IOTOMCTBE.
dusnonornyeckure agantanui. OTHOCUTEIBHOCTh IPUCIOCOOIEHHOCTH.

JleMoHCcTpan U

WNnntoctpaiuy, AEMOHCTPUPYIOIIME CTPOEHUE TeNla KUBOTHBIX M PACTUTEIbHBIX OPTraHU3MOB,
oOecrieunBaroIie BbDKMBAHWE B THUIMYHBIX Ui HHUX YCIOBHUSIX cyllecTBoBaHuA. [Ipumepbl
Pa3IMYHBIX BUJIOB TOKPOBUTEIHCTBEHHON OKPACKHU Y )KUBOTHBIX.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

OO6cyxaeHne Ha MOJIENAX POJIM MPUCTIOCOOUTEIBHOTO MOBEACHNUS )KUBOTHBIX.

Tema 4.5. MUKPOSBOJIIOLIMA

Bua xak reHeTMdyeckrd M30JMPOBAHHAS CUCTEMA; PEMPOAYKTUBHAS MU30JALMS U €€ MEXaHHU3MBI.
[TomynsiyoHHass CTPYKTypa BHAQ; OKOJOTHYECKME U T'eHETHYECKHE XapaKTepUCTUKU
nonyimsiuuid. Ilonmynmsauuss —  sneMeHTapHasl SBOJIOLMOHHAs eauHuua. Ilytm u ckopocThb
BH1000pa30BaHMs; T€OrpaPUIECKOE U SKOJIOTHIECKOE BHI000pa30BaHUE.

JleMoHcTpanus
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Cxembl, WUTIOCTPUPYIONIHE TMpoIlecC Teorpadudeckoro BuaooOpa3oBaHus. [epOapuu u
KOJUJICKIIMM, TIOKa3bIBAIOIINE WHAWBUIYAIBHYI0 HM3MEHUYMBOCTE M Pa3HOOOpa3we COpPTOB
KYJIbTYPHBIX PACTEHUN U IOPOJ TOMAIIHUX )KUBOTHBIX.

JlabopaTopHble U NpakTHYecKue padoTbl

W3ydeHue npucrnocoO0IeHHOCTH OPTaHu3MOB K cpeJie OOUTaHUs.

H3yuenue usmenyugocmu, kpumepues 8uod, pe3yabmanmos UCKYCCMEeHH020 0moopa Ha copmax
KYJIbMYPHBIX PACMEHULL.

Tema 4.6. BUOJIOI'MYECKUE ITOCJIEACTBUA ADAIITAIIMN. MAKPOSBOJIIOLIUA
['maBHBIE HampaBIeHUsI 3BOJIIOIMOHHOTO Ipolecca. bruonornyeckuit mporpecc 1 OUOIOrHYECKUN
perpecc (A. H. Cesepuon). Ilytu noctmxkenus Ouosoruueckoro mporpecca. OCHOBHBIC
3aKOHOMEPHOCTH 3BOJIIOLMH: JUBEPIreHIMs, KOHBEpreHus, napamuienusm. [Ipasuna sBonronnn
TpynI  OpraHu3MoB. Pe3ynbTaThl  3BOJIONMHM: MHOroOOpa3ue BHJIOB, OpraHUYyecKas
1€J1eCO000Pa3HOCTh, TOCTENIEHHOE YCI0KHEHNE OPraHU3aluH.

JleMoHcTpan U

[IpumMepsl TOMOJIOTMYHBIX M QHAJIOTMYHBIX OpPraHOB, HUX CTPOCHHUS U IPOUCXOXKICHHUS B
oHTOreHese. CXeMbl COOTHOILEHHS NyTed MPOrpPECCUBHON OMOJOTMYECKOW HBOJIIOLMU.
Marepuanbl, XapakTepuU3ylIIUE IPEACTAaBUTEIEH >KUBOTHBIX M PACTEHMI, BHECEHHBIX B
KpacHyto KHUTY U HaXOJAIIMXCS 10T OXPaHOM ToCyapCTBa.

Tema 4.7. BOSBHUKHOBEHUE XXN3HU HA 3EMIJIE

Opranuyeckuii MuUp Kak pe3yibTaT 3BOJIOLMU. BO3ZHUKHOBEHME W pa3BUTHE KM3HU Ha 3eMile.
Xumuueckull, npeabuonorndeckuii (teopus akagemuka A. V. Omapuna), OHMOIOTHYECKHIl U
COLIMAJIbHBIN JTAIlbl Pa3BUTHUS )KUBOW MaTEPHUH.

OWIOreHeTUYECKUECBSI3M B JKMBOW  TMPUPOJE; €CTECTBEHHAas KiacCHU(PHUKAIUs  KUBBIX
OpraHU3MOB.

JdeMoHCcTpanus

CxeMbl BO3HUKHOBEHHS OJHOKJIETOYHBIX JYKAPUOT, MHOTOKJIETOUHBIX OPraHU3MOB, Pa3BUTHUS
LIapCTB PaCTEHUH U )KMBOTHBIX.

Tema 4.8. PA3BBUTUE XXM3HU HA 3EMIJIE

Pa3Butne xu3Hu Ha 3emiie B apXeUMCKyl0 U IPOTEPO30MCKYIO 3pbl. llepBbie cienbl KU3HU Ha
3emiie. [TosiBeHrEe BceX COBPEMEHHBIX THIOB 0€CIIO3BOHOYHBIX KUBOTHBIX. [IepBbie XOp10BBIE.
Pa3Butne BoaHBIX pacteHuil. Pa3BuTue xu3Hu Ha 3emie B maneo3oickyro 3py. [losBienue u
ABOJIIOLIMSL CYXONYTHBIX pacTeHuil. [lanmopoTHHMKM, ceMEHHbIE MAaNOpPOTHUKU, TOJIOCEMEHHbBIE
pacteHusl. Bo3HUKHOBeHHE 1MO3BOHOYHBIX: PBHIOBI, 3€MHOBO/IHBIE, NpecMbIKatomuecs. Pazurtue
KU3HM Ha 3emiie B ME3030MCKYI0 W KaWHO30MCKYI0 dpbl. [losiBleHHe W pacnpocTpaHEHHE
MOKPBITOCEMEHHBIX pacTeHuil. Bo3HMKHOBeHMe nTHL MW MiekonuTarouux. llosBienune n
pazButue mnpumaroB. IIpoucxoxneHune dyenoBeka. MecTo uenoBeka B KMBOW IPUPOE.
Cucrematnueckoe nojoxxenue Bujga Homo sapiens B cucreme XKMBOTHOro mupa. IlpusHaku u
CBOICTBAa 4YEJIOBEKA, MO3BOJIAIOIIME OTHECTH €r0 K Pa3IN4YHbIM CHCTEMATHYECKUM TIpyIIaM
napcrBa KUBOTHBIX. CTaauM HBOJIOLMM YEJIOBEKA: JPEBHEHIIMN YEIOBEK, JPEBHUMN YETOBEK,
nepBble coBpeMeHHbIe Ttoau. CBoICTBa yenoBeka Kak Ouosoruueckoro Buja. [lomymnsunonnas
cTpykTypa Buza Homo sapiens; uyenoBedeckue pachl; pacooOpazoBaHUE; €IUHCTBO
IIPOUCXOXKAECHUA pac. AHTUHAYYHAsI CYIIHOCTh pacu3Ma.

Pa3pnen S. BzaumooTHoIeHHs OpraHu3Ma u cpeabl. OCHOBBI 3K0JI0THH

Tema 5.1. BUOC®EPA, EE CTPYKTYPA U ®YHKIUU

buochepa — xuBas obonouka miuaHeTsl. CTpykTypa Omocdepsl. KommnoHeHTsl Ouochepsl:
KHBOE BEIIECTBO, BHJIOBOW COCTaB, pasHooOpas3ue M BKJIaJ B Omomaccy. buokocHoe u kKocHoe
BemectBo Omochepnr (B. U. Bepnaackuit). KpyroBopor BemectB B npupoje. EcrecTBenHbie
cooOmiecTBa KHUBBIX OpraHu3MoB. buoreoneno3sl. KoMoHeHThl OMOTeOEHO30B: MPOAYLIEHTHI,
KOHCYMEHTBI, pelylIeHTbl. brolieHo3bl: BuaoBoe pazHooOpasue,

IUIOTHOCTh TOMYJIALUH, Omomacca. AOuoTHueckue ¢akTopsl cpeasl. Pons Temmeparypsl,
OCBEIIEHHOCTH, BIAXHOCTH U JpYruX (QakTOpoB B IKUZHEAEATEIBHOCTH COOOILECTB.
WHTeHCUBHOCTh JeicTBUs (pakTOpa cpenbl; orpaHuuMBarouuii ¢aktop. BsaumoneiictBue
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(GakTOpoB Cpebl, Mpeaenasbl BbIHOCIMBOCTH. buormdeckue daktopsl cpeasl. llemun u cern
OUTAHUS. DKOJOTMYECKHE MHUPAMUIBI: YuceN, OuomMacchl, sHepruu. CMmeHa OMOIICHO30B.
[TprunHbl cMeHBI OMOLIEHO30B; (POPMHUPOBAHUE HOBBIX cooluiecTB. DopMbl B3aMMOOTHOLICHUN
MEXly OpraHu3MaMH.

[To3uTuBHBIE  OTHOIIEHUS — CUMOMO3: MyTyalu3M, KoOoIlepauus, KOMMEHCAIU3M.
AHTHOMOTHYECKHE OTHOIICHUS: XHUIIHUYECTBO, Napa3uTH3M, KOHKypeHuusa. HelTpanbHble
OTHOLICHHSI— HEUTPAIIU3M.

JleMoHcTpan s

CxeMmbl, WUIIOCTPUPYIOIME CTPYKTYpY OHOChepbl M XapakTepusyromue e€ OTIelbHbIe
cocTaBHbIE YacTH. TabIUIBl BUJJOBOTO COCTaBa M pa3HO0Opa3usi )KUBBIX OPraHU3MOB OHOCQEPHI.
CxeMBl KpyroBopoTa BeWIECTB B Ipupoze. KapTel, oTpakaromue reojJoru4ecKyro HUCTOPHIO
MaTEepPHKOB, PACIPOCTPAHEHHOCTh OCHOBHBIX OMOMOB cymu. JnaduiabMbl U KHUHOPHIBMBI
«buochepa». Ilpumepsl cuMOHO3a MeXAYy IPEICTABUTENSIMU pa3IMYHBIX LAPCTB >KUBOU
IPUPOJIBIL.

JlaGopaTopHble U NpaKkTHYecKHe padoThl

CocraBieHre cXeM Iepeiauu BEIEeCTB U 3HEepTruu (1iernei nuranus).

W3ydyeHne M ONUCAaHUE DKOCUCTEMBI CBOEH MECTHOCTH, BBISBICHHE THUIIOB B3aUMOJEHUCTBUSA
Pa3HbIX BUJIOB B IaHHOM 3KOCUCTEME.

Tema 5.2. BUOCOEPA N YEJIOBEK

[IpupoaHble pecypchl M HMX HCIOJIB30BaHHE. AHTPONOTEHHBIE (aKTOPHl BO3ACUCTBUS Ha
OMOIIeHO3bI (POJIb YEIOBEKa B MPUPO/IE); NOCIEICTBHIS X03IHCTBEHHOM AEATEIbHOCTH YelOBeKa.
[TpoGieMbl parMoHaIBLHOTO MPUPOAOIIOIB30BAaHNS, OXPAHbI IPUPOJIBL: 3alllUTa OT 3arpsA3HEHUIH,
COXpaHEHHE STAJIOHOB M NaMAITHHUKOB IPHUPOJbI, OOECIeUeHHE MNPUPOJHBIMU pecypcamMH Ha
CEJICHUS IUIaHETHI.

JdeMoHCcTpanus

Kaprts! 3a110BeIHBIX TEPPUTOPUI HAIIEN CTPAHBI.

JlabopaTopHbIe U NIpaKTHYeCKHe padoThl

AHanu3 U OlLIEHKa MOCIEACTBUM NeSTEIIbHOCTH YEJIOBEKa B SKOCHUCTEMAX.

I11. TemaTu4eckoe NJIaHUPOBAHUE
TemaTnueckoe IIAHUPOBAHHUE ¢ YKA3AHUEM KOJIHYECTBA YaC0B, OTBOAUMOEC HA OCBOCHHE
KaKI0M TeMbl

Pa3znen, Tema KoandecTBO YacoB
buoJiorusi. Beeaenue B 0MoJs10ruio. S kiaace 34
Pasnen 1. JKuBoii opranusm: CTpOEHHE U U3yYEHUE 8
Paznien 2. MHOroo0pasue >kMBbIX OPraHU3MOB 14
Paznen 3. Cpena oOuTaHus )KMBBIX OPTaHU3MOB 6
Paznen 4. Yenosek Ha 3emuie 6
BuoJjiorus. ’KuBoii oprann3sm. 6 kiace 34
Pasznen 1. CtpoeHue u cBOMCTBA KUBBIX OPraHU3MOB 11
Paznen 2. )KuzHenesTenpbHOCTh OpraHu3ma 21
Paznen 3. Opranusm u cpena 2
Bbuosaorus. MHoroo6pasue :KuBbIX OPraHU3MOB. 7 KJ1ace 68
Beenenue 3
Pasznen 1. IapctBo IIpokaproTsl 3
Paznen 2. [apcTBo ['pulsr 4
Paznen 3. llapctBo Pactenus 17
Paznen 4. llapctBo )KuBoTHBIC 38
Paznen 5. Bupychr 2
3aKJoueHue 1
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Buoaorus. Yenosek. 8 kiaacc

68 (B T. 4. 5 yacoB —
pe3epBHOe BpeMmsi)

MecTo yenoBeka B CUCTEME OpraHn4eCKOoro Mmupa

2

IIporcX0XKAEHUE YEIOBEKA

2

KpaTkas uctopus pa3BuTHs 3HaHHUH O CTPOCHUU U (PYHKITHSIX
OpraHM3Ma 4eJoBeKa

1

OO6muii 00630p cTpoeHus U GYHKIMI OpraHu3Ma 4elIoBeKa

SN

Koopaunanus u perysius

-
N

Ornopa 1 JBUKEHUE

BHyTpeHnHss cpena opranusma.

Tpancnopt BelecTs

Jpixanue

[TumeBapenne

OOMeH BeleCTB ¥ SHEPTUU

Brinenenune

IToxpoBsI TeNIa

Pa3zmHoxenue u Ppa3BUTHC.

Bricmras HCPBHAA ACATCIIbHOCTDb

YenoBek U ero 310POBLEC

OO WWIN|IN OO KO

BbuoJsorus. O0mme 3aKOHOMEPHOCTH. 9 KJacc

68 (B T. 4. 5 yacoB —
pe3epBHOe BpeMmsi)

BBenenune 1

Pa3nes 1. CTpykTypHasi opranu3anus ’KUBbIX OPraHu3MOB 10

Pa3pnen 2. PazMHOKeHHe M HHANBHYAJIbHOE PAa3BUTHE 5

OpraHu3MoOB

Pa3nes 3. Hacs1encTBEHHOCTh M M3MEHYMBOCTh OPraHU3MOB 20

Pa3nen 4. DBoonusi ;KUBOro Mupa Ha 3emJie. 23

Pasnen S. B3aumooTHoumieHust opraHusMa Hu cpeabl. OCHOBBI 7

IKOJIOTHH.

3akiaroueHue 2

Kaacc | IIlporpamma y4e0HOro nmpeamera Kou1-Bo yacoB B Koua-Bo
HeJleJII0 4acoB Ioj

3) buonorus. Beenenue B 6uosnoruto. 1 34

6 buonorus. )KuBoi opranusm. 1 34

7 Bbronorusi. MHOr0o0Opa3ue KUBBIX OPTaHU3MOB. | 2 68

8 Bbronorus. Yenosek. 2 68

9 buonorusi. O61mue 3aKOHOMEPHOCTH. 2 68

NTOI'O: | 272 yaca
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