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MOSICHUTEJIbHAS 3AITUCKA

Mporpamma no yyebHoMy npeaMeTy "buonorua™ (ganee - 6Monorus) Ha ypoBHe CpeaHero
o6Luero obpasoBaHusa paspaboTaHa Ha 0cHoBe PeaepasibHOro 3akoHa o1 29.12.2012 Ne 273-P3
«O6 o06paszoBaHun B Poccuiickon Pepepauyun», ®roC COO, KoHuenuuu npenogasaHus
yyeb6HOro npegmeta «br1oornMsa» U OCHOBHBLIX MOMOXEHWUI (hefepanbHON paboyeil Mporpammbl
BOCNUTaHWA.

YuebHbIii npeaMeT «buonorus» yrny6néHHoro ypoBHs nsyveHns (10-11 knaccbl) ABnsieTcs
OfHVM M3 KOMIMOHEHTOB NpeAMeTHOW 061acTh «ECTeCTBEHHO-Hay4Hble npeaMeTbl». CorfacHo
nonoxeHmsm ®roC COO npounbHble y4ebHble MpeAMeTbl, M3yyaeMble Ha Yrny61EHHOM
YPOBHe, ABMAKOTCA CrNocob6oM AuddpepeHumaumm o0yvyeHUs Ha YpOBHe CpefHero o6Luero
06pa3oBaHMs 1 NPU3BaHbl 06eCneYnTb MPeeMCTBEHHOCTb MEXJY OCHOBHbIM OOLLMM, CpefHUM
o6LMM, cpeaHUM NPOoecCMOHaIbHLIM U BbICLUMM 06pa3oBaHMeM. B TO ke BpeMsi Kaxablil 13
3TUX YYebHbIX MNPeAMETOB [O/MKEH OblTb OPUEHTUPOBAH HA MPUOPUTETHOE peLUeHue
06pasoBate/ibHbIX, BOCNUTATE/NbHbIX WM PasBMBAIOLLMX 33ad, CBA3aHHbIX C NpotopueHTaumei
obyyalowmMxea 1M CTUMY/NIMPOBaHUMEM WHTepeca K KOHKPETHOM 0671acTM HayuyHOro 3HaHus,
CBSI3aHHOI0 C 6V0I0r e, MeAULIMHOM, 3KONOTUeR, NCUX0N0rneld, COPTOM U BOEHHbLIM AEN0M.

Mporpamma no yyebHomy npeameTy "buonorusa™ faét npeactaBieHre 0 Lenn U 3agadax
n3ydeHns y4ebHOro npegmeta «bronorusa» Ha yrnyo6néHHoOM ypoBHe, onpeaenset oba3arensHoe
(MHBapuaHTHOE) MpeaMETHOE COAepXKaHve, ero CTPYKTYpMpOBaHWe Mo pasfgenam v Temam,
pacnpeseneHe no Knaccam, peKoMeHAyeT Nnoc/ef0BaTe/IbHOCTb U3YYeHNs y4ebHOro marepuana
C YYETOM MeXNpeaMeTHbIX W BHYTPUMPELMETHbIX CBA3eW, NOrMKW Yy4yebHOro mnpouecca,
BO3PaCTHbIX 0CO6eHHOCTeN obyuvatowmxcs. B nporpamme no 61MonorMm peasnioBaH MPUHLMN
MPEeMCTBEHHOCTM C M3y4YeHMEM OWONIOTMM Ha YPOBHE OCHOBHOMO 06Lero 06pa3oBaHus,
6narofaps YeMy NpoCMaTpUBAETCA HarnpaB/IEHHOCTb Ha MOC/eAYoLLEee pa3BUTUE BNOMOTNYECKNX
3HaHWI, OPWEHTUPOBAHHbLIX Ha (OPMUPOBAHME €eCTECTBEHHO-HAy4YHOr0 MWUPOBO33PEHNS,
9KOMOrMYECKOr0 MbILMEHNSs, MPeAcTaBNeHNiA 0 340POBOM 06pase >XM3HW, Ha BOCMMTaHue
6epeXXHOro OTHOLLEHMS K OKPY>KaloLLEei NpupoaHOW cpede. B nporpamMme no 610n0rum takxe
MOKa3aHbl BO3MOXHOCTM Yy4ebHOro npeameTa «buonorms» B peanusauny tpe6osaHuii drocC
COO K nnaHnpyemMbIM IMYHOCTHbIM, MeTanpeAMeTHbIM 1 NPeAMETHbIM pe3y/ibTaTaM 00y4YeHUs v
B (hOPMMPOBaHMMN OCHOBHbIX BMAOB Y4e6HO-MO3HABATE/IbHON AeATeIbHOCTM 00y4atoLwmxcs no
OCBOEHUWIO COAepXXaHWs OMONOrMyeckoro 06pas3oBaHUA Ha YpOBHe CpefHero o6Llero
06pas3oBaHus.

Y4ebHblin npegmeT «bnonorua» Ha ypoBHe CpefHero o6Liero obpasoBaHWs 3aBepLuaeTt
6ronornyeckoe o6pasoBaHue B LLKO/E Y OPUEHTUPOBAH Ha pacLUupeHne 1 yrnybneHne 3HaHWA
00yyatoLLMXCA 0 XKNBOKW NPUPOAE, OCHOBAX MOMEKYIAPHON U KNETOYHOW 61MoNornm, aM6pronorm
N OMONOrUN PasBUTUSA, TEHETUKW, Cenekuuu, OUOTEXHONOrUW, 3BONIKOLMOHHOIO YYEHUs WU
3KOOrnw.

M3yyeHmne yyebHOro npeameTa «bronorusa» Ha yrny6/1eHHOM YPOBHE OPUEHTUMPOBAHO Ha
MOArOTOBKY 00Y4aroLLMXCS K NOCNeAYHOLLEMY NOMYyYeHNIO 6LMON0rMyeckoro 06pasoBaHus B By3axX
M OopraHusaumax cpegHero npogeccMoHasibHOro o6pas3oBaHns. OCHOBY €ro CofepXkaHus
COCTaBNAeT cuctema OMONOrMYECKMX 3HAHWUIA, MOMYYEHHBbIX NPU M3Y4YeHUU 06y4aroLLUMMUCH
COOTBETCTBYIOLMX CUCTEMATUYECKUX pa3fenioB 6MoNorMm Ha YpOBHE OCHOBHOMO 06LLero
o6pasoBaHus, B 10-11 knaccax 3TW 3HaHWS NOMyYatoT pasBuUTUe. Tak, pacLUMpeHbl U YrnyoneHb!
O610/10rMYeckre 3HaHUA O PacTeHUAX, XXMBOTHbIX, rpnbax, 6akTepusx, opraHu3mMe 4esoBeKa,
06LMX 3aKOHOMEPHOCTSAX >KWU3HW, [AOMOMHUTENIbHO BK/IKOYEHbI OMOMOrMYeckue CBefeHUs
MPUKNALHOrO 1 MOUCKOBOr0 XapakTepa, KOTOpble MOXHO WMCMO/b30BaTb KaK OPUEHTMPbI AN
nocnegytoulero Bolibopa npoeccun. Bo3moxkHa Takxe MHTerpaums 61Monormyecknx 3HaHum ¢
COOTBETCTBYIOLMMM 3HAHUAMM, NONYYEHHBIMU 00YHAIOLLMMUCA NPU U3YHEHUU (PUSNKN, XUMIW,
reorpagmm n MaTemMaTuKu.

CTpykTypa nporpammbl Mo YyyebHoMmy npeaMeTy "bBuonorua™ oTpaxaeT CUCTEMHO-
YPOBHEBbLIN U 3BOMOLMOHHBIA NOAX0Abl K MU3ydeHWUo 6uonornn. CornacHo UM, n3y4varorcs



CBOMCTBA N 3aKOHOMEPHOCTU, XapaKTepHbIe A4151 XXMBbIX CUCTEM PasHOr0 YPOBHSA OpraHu3aumu,
3BOJIIOLMM OpraHMYeckoro mupa Ha 3emsie, COXpaHeHWUs OGMOMOrMYecKoro pasHoobpasus
nnaHetbl. Tak, B 10 Knacce M3y4atOTC OCHOBbI MOMEKYNIPHON W KNETOYHOW 6uonoruu,
3aM6pMoIornn 1 BUONOrNN PasBUTUSA, TEHETUKU U CeNeKLmn, BUOTEXHONOTUN U CUHTETUYECKOM
ouonornn, akTyasm3mMpyroTcs 3HaHuA obydarolmxca no 60TaHWKe, 300/10TMK, aHaToMuM,
(m3monorun Yenoseka. B 11 knacce M3yyaroTCa 3BOJIOLMOHHOE YUYeHMe, OCHOBbI 3KOM0MMK U
yuyeHue o buocepe.

YuebHbln npegmeT  «buonorusy» npusBaH 06ecneYnTb OCBOEHWE 06y4aroLLMMUCS
OMONOrNYECKMX TEeOpUA N 3aKOHOB, WAEN, NPUHLMMOB W MNpaBw/, feXawmx B OCHOBE
COBPEMEHHOW EeCTECTBEHHO-HAY4YHON KapTWHbI MWpa, 3HaHWN O CTPOEHMWU, MHOroobpasuv u
0COOEHHOCTAX KNEeTKW, OpraHu3Ma, Monynsaumu, OMoLeH03a, 3KOCUCTEMbI, O BblAatoLLMXCA
HaYYHbIX [OCTUXKEHUAX, COBPEMEHHbIX WCCNefOBaHMAX B 6GUONMOrMKM, NPUKNagHbIX acrnekrax
OMONOrMYecKMX 3HaHWin. NS pa3BuTUA 1 NOALEPXKaHWUSA MHTepeca 06ydaroLwmxcs K 61onorum
Hapsa4y CO 3Ha4MTeNIbHbIM 06BEMOM TEOPETUYECKOro MaTepuana B CoAep>KaHUn nporpaMmbl Mo
omonoruy NpeLycMOTPEHO 3HAaKOMCTBO C UCTOPWEN CTaHOBMEHWUS W Pa3BUTUS TOW WU UHOM
obnact 61oNorMKM, BKIaLOM OTEYECTBEHHbLIX U 3apYOEXHbLIX YUYEHbIX B peLleHne BaXKHeMLLInX
OMONOrNYECKMX N 3KOSIOrMYECKMX Npobem.

Lienb n3yyeHus yye6Horo npegmeta «bronorus» Ha yrny6néHHOM ypoBHe — OBNajeHue
06yyYaloLWMMNCA 3HAHUAMU O CTPYKTYPHO-(PYHKUNOHAIbHOW OpraHu3auum >XMBbIX CUCTEM
pa3HOro paHra 1 NPUOGpeTeHne YMeHWA UCNO/b30BaTb 3TW 3HAHWSA B (HOPMUPOBaHNM MHTEpeca K
onpefenéHHo 061acTn NpogecCUoHanbHOM [AesTeNIbHOCTU, CBS3aHHOW C GUONorven, unn K
BbI6OPY Yy4ebHOro 3aBefieHns 415 MPOLO/MKEHUS BMONOrMYecKoro 0bpasoBaHus.

JlocTKeHMe Lenn n3ydeHuns yye6Horo npegmeta «buonoruns» Ha yriny6n1éHHOM YpoBHE
06ecneyrBaeTca peLLeHrEeM ClieyHoLmX 3a4ay:

OCBOEHMe  0OyyaloLuMMnCca  CUCTEMbl  OMOMOTMYECKMX — 3HAHWA: 06  OCHOBHbIX
OMONOrNYEeCKMX TEOPUSX, KOHLEMUWsX, rmrnoTesax, 3aKoHax, 3aKOHOMEPHOCTAX W npasunax,
COCTaB/AOWMX  COBPEMEHHYKD  €CTECTBEHHO-HAyYHY) KapTMHY MWUpPa; O  CTPOEHUM,
MHOroobpasvn 1 0COBeHHOCTAX BMOMOrMYECKUX CUCTEM (KMIETKa, OpraHusm, nonynsauus, BuAa,
6uoreoueHo3, 6uocepa); O BbIJAOWMXCA OTKPbITUAX W COBPEMEHHbIX WCCMeA0BaHUAX B
oronoruu;

O3HaKOM/ieHVMe  OOy4alowmuxcs € MeTofaMu  MO3HaHWA  XKMBOW  MPUPOAbI:
nccnesoBaTe/IbCKMMM MeTofamu 61OorMyYecKnX Hayk (MOSIEKYNISPHOM 1 KETOYHOIN 6uonorum,
amMbpronorum 1 GUoNorMK PasBUTUS, FTEHETUKU N Cenekuum, BUOTEXHOMOMMU U CUHTETUYECKOW
ouonoruy,  NaneoHTONOrUK,  3KONOTUK);  METO4AMM  CaMOCTOSTE/IbHOrO  NPOBefAeHUs
O610N0rMYeCKNX uccneaoBaHMini B nabopatopun v B npupoge (HabnoaeHue, U3MepeHNe,
9KCMEePUMEHT, MOAENMPOBaHNE);

OBNnafieHVe 06y4YaroLUMMUCA YMEHUAMMW: CaMOCTOATE/IbHO HAxXOA4UTb, aHa/M3MpoBaTb U
MCNONb30BaTh BUOMOrMYECKYHO MH(OPMALMIO; NO/b30BaTLCA BMONOrMYECKO TEPMUHONOTMER Y
CUMBOJIMKOW; YCTaHaBNMNBATL CBA3b MEXAY Pa3BUTMEM GMONOTN U COLMANTbHO-3KOHOMUYECKNMM
1 3KONOrMYECKMMU NMPobieMmaMim HeNloBEYECTBa; OLLeHUBATL NOCNEACTBUSA CBOEN LeATe/IbHOCTU M0
OTHOLUEHUIO K OKpyXKaroLleld NpUpoLHON cpefe, COBCTBEHHOMY 3[0POBbID W 3[40PO0BbIO
OKpY>XatoWwmx ntofeid; 060CHOBbIBATL M CO6MOAATL Mepbl MPOPUNAKTUKA NHDEKLMOHHBLIX
3aboneBaHWii, npaBuna MNOBEAEHMS B Mpupofde M obecnevyeHUs 6e30nNacHOCTU COOCTBEHHOM
XU3HELEeATeIbHOCTU B Ype3BblYaliHbIX CUTyauMsX MPUPOLHOrO M TEXHOTEHHOro XapakTepa;
XapaKTepn30BaTb COBPEMEHHbIE HaYUHble OTKPLITUA B 06/1aCTK Buonoruu;

pasBuTHe Yy 06YYarOLLUXCA UHTENMNEKTYaIbHbIX U TBOPYECKMX CMOCOBHOCTEN B npoLecce
3HAKOMCTBa C BbIJAOLWMMUCA OTKPbITUSAMU U COBPEMEHHBLIMU MCCMEA0BaHUAMN B BUOMOrUN,
pellaeMbiM/ €0 NpobneMamu, MeTOAO/IOrMeil BUONOrMYecKoro UccnefoBaHus, NpPoBeAeHUs
9KCMEPUMEHTA/IbHbIX  UCCNEeOBaHWA, pelleHns  BUOMorMyeckux 3agad, MOAENMPOBaHUSA
610N0rMYecknx 06 LEKTOB 1 NPOLLECCOB;



BOCMMTaHMe y 06y4atoLMXCs LLEHHOCTHOIO OTHOLLEHWS K XXMBOW NPUPOAE B LENOM U K
OTAeNbHbIM €& 00bekTaM W ABNEHUAM; (OPMMPOBaHWE 3KONOMMYECKOR, TFeHEeTUYECKOM
rPamMoTHOCTW, OOLLE KynbTypbl MOBEAEHWS B MPUPOLE; MHTErpauum ecTeCTBEHHO-Hay4YHbIX
3HaHWIA;

nprobpeTeHre 00yYaroLWMMMUCA KOMMETEHTHOCTM B PaLMOHaIbHOM NPUPOLOMNO0/b30BaHUN
(cobnogeHne npaBua MNOBeAEHWA B MNPUPOAe, OXpaHbl BWAOB, 3KOCUCTEM, 6Guochepsbl),
COXpaHeHUN COBCTBEHHOrO 340pPOBbS U 3[40POBbS OKPY)XKalOLWMX Ntofei (cobnogeHns mep
NponNakTNKM 3aboneBaHnin, obecneyveHne 6e30MacHOCTY XU3HeEATENIbHOCTY B Ype3BblYaiHbIX
CUTYyaLmMAaX NPUPOLHOr0 M TEXHOTEHHOI0 XapakTepa) Ha OCHOBE MCMO/b30BaHWSA GU10TOMMYECKNX
3HaHWI 1 YMEHWIA B MOBCEAHEBHOMN YXU3HW;

co3faHune YCMOBWIA A1 OCO3HaHHOro BblGOpa Ob6yvaloLWMMUCA  WUHAMBUAYALHOM
06pa3oBaTte/lbHOM  TPaekTopuuK, Crnoco6CTBYIOLLEN  MOcCneaytolwemMy npoeccroHasibHOMY
camMoonpesesieHnto, B COOTBETCTBUM C WHAMBUAYa&IbHBIMUA WHTEpecamyu M MOTPe6HOCTAMU
permoHa.

OOLLee 4nMcno 4acos, OTBEAEHHbLIX Ha M3yyeHMe OMONOrMM Ha Yriy6/eHHOM YpOBHe
cpeaHero o6uero obpasosaHus, coctasnset 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hefiento),
B 11 knacce — 102 yaca (3 yaca B Heento).

OT160p opraHM3aLMOHHbIX (DOPM, METOAOB M CPEeACTB 00yUeHNA 6100 OCYLLECTB/ISETCA
C YYETOM CreunpuKn ero CoAepXKaHus M Hamnpas/IEHHOCTM Ha NPOAO/HKEHME GUOIOrMYECKOro
06pa3oBaHWs B OpraH13aumsax cpegHero NpoecCMOHaIbHOrO U BbiCLLEro 06pa3oBaHus.

Ob6s3aTeNbHbIM YCI0BMEM MPKU 06YYeHUN GUoornnU Ha Yrny6néHHOM YpOBHE ABSETCS
npoBefeHVe NabopaTopHbIX W NPaKTUYeCKUX paboT. Takke ydacTve o06yvarowmxcs B
BbINOJIHEHWM NPOEKTHbIX 1 y4eOHO-MCCNef0BaTeNlbCKNX PaboT, TeMaTuKa KOTOPbIX OnpesaenseTcs
YUMTENIEM Ha OCHOBE UMEIOLLMXCA MaTepPUasibHO-TEXHNYECKMX PECYPCOB U MECTHBIX NMPUPOAHBIX
YCNOBUMN.

COAEP) KAHUE OBYYEHUSA

10 KJIACC

CogepXaHue nporpaMMbl,  BbIAENEHHOe  Kypcueom, HE BXOAWUT B TMPOBEPKY
rocyfapcTBeHHoM ntorosow attectauum (FMA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHasa 6uonorus — KomnnekcHas Hayka. Kpatkas uctopus passutns Guonoruu.
Buonornyeckne Haykm n nlyvaemble UMK NpPo6nembl. PyHAaMeHTa/bHbIE, MPUKIALHbIE W
MOWCKOBbIE HAYYHbIe UCCNEe0BaHNA B BMONOTUN.

3HauyeHne 6uonoruv B (HOPMMPOBaHUM COBPEMEHHON eCTeCTBEHHO-HaYUYHOW KapTUHbI
mupa. Mpodeccun, cBa3aHHbIe ¢ 6UONOrneid. 3HaueHne 6MONOrMK B NPAKTUYECKOIN AeATeIbHOCTH
yesioBeKa: MefULIMHe, Ce/IbCKOM XO035CTBE, MPOMbILLIEHHOCTU, OXPpaHe NpUposb.

JleMoHCTpanun

MopTpeTbl: ApucTtoTens, TeodpacT, K. JInHHel, XK. b. amapk, Y. [apsuH, Y. Napsei, I
MeHgens, B. V. BepHaackuid, W. 1. Masnos, L. . MeuHukos, H. V1. Basunos, H. B. Tumodees-
Pecosckuid, K. YoTcoH, @. Kpuk, . K. benses.

Tabnumupbl 1 cxembl: «CBA3b OMONOTMN C APYrMMU HayKammny», «CucTema 61oornyeckmnx
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

YKuBble cUCTEMbI KakK NpeaMeT uayyeHunsi 6nonornn. CBOMNCTBA XMBbIX CUCTEM: €AMHCTBO
XMUMUYECKOr0 COCTaBa, [AMCKPETHOCTb W  LENOCTHOCTb, C/AOXHOCTb W YNOPSA0YeHHOCTb
CTPYKTYpbl,  OTKPbITOCTb, ~ CamOOpraHu3aLus, CaMOBOCNPOW3BELEHME,  Pa3fpaXKUMOCTb,
MN3MEHYMBOCTb, POCT U pasBUTME.

YpOoBHM OpraHu3auumM  XXMBbIX CUCTEM: MONEKYNAPHbIA, KNETOYHbIA, TKaHEBbI,
OpraH13MeHHbINR, nonynsuMOHHO-BUI0BOMN, 3KOCUCTEMHbIN (6noreoLeHOTUYECKUIA),



6uocdepHbIi. Mpouecchl, NPOMCXOAALLME B XMBbIX cucTeMax. OCHOBHble MPU3HAKW XXMBOTO.
JKn3Hb Kak (hopma CyLLEeCTBOBaHMSA MaTepun. Hayku, nsyyaroLme XmuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHun3aumu.

3yueHre xuBbIX cuctem. Metofbl 6uonormyeckor Hayku. HabnogeHue, naMepeHue,
9KCMEepUMEHT, cucTemMaTusauus, MeTaaHanms. [lOHATME O 3aBUCMMOM W HE3aBUCUMOA
nepemeHHoi. [naHVWpoBaHWe 3KcrnepuMeHTa. [locTaHoBKa W nposepka runotes. Hynesas
runoTesa. MoHATVE BbIOOPKM M €€ LOCTOBEPHOCTb. Pa3bpoc B 61M0M0rMyecknx aaHHbiX. OueHka
[OCTOBEPHOCTY MOJTYHYEHHbIX Pe3ynbTaToB. [PUUMHBI UCKAXKEHWUSA Pesy/ibTaToB 3KCMepUMEHTa.
[MoHATNE CTATUCTMYECKOrO TeCTa.

JleMoOHCTpaLuu

Tabnmubl ¥ cxembl: «OCHOBHblE MPU3HAKU HKU3HU», «BUOMOTMYECKME CUCTEMBI»,
«CBOWCTBa XXMBOW MaTepun», «YPOBHU OpraHu3auuu Xnson npupoabl», «CTpoeHue >XMBOTHOM
KNETKU», «TKaHW XXUBOTHbIX», «CCTEMbI OPraHOB Ye/I0BEYECKOr0 OpraH13mMay, «broreoLeHo3»,
«bunocepa», «<MeTozbl U3YUYEHNS XKMBOI NPUPOIbI».

O6opyfoBaHve: nabopaTopHOe 060pyA0BaHME 415 MPOBEeEHUA HABMOAEHWIA, U3MEPEHUIA,
9KCMEPVIMEHTOB.

IpakTuyeckasi padora «/ICNoNb30BaHWEe Pas/IMYHbIX METOAOB MPU M3YYEHUU XXMBbIX
CUCTEMD.

Tema 3. buoJsiorusi KJieTkn

Knetka — CTPYKTYpPHO-(PYHKLMOHAIbHAA eAMHULA XXMBOTO. VICTOpUSA OTKPBITUS KIIETKMW.
PaboTtbl P. I'yka, A. JleBeHryka. KnetouHas teopua (T. LLiBaHH, M. LUneiigeH, P. Bupxos).
OCHOBHbI€e MOI0XEHUS COBPEMEHHO KIETOYHOMN TEOPUN.

MeTofbl MONEKYyNAPHON W KNETOYHOW OMONOrMn: MMKPOCKOMMUSA, Xpomarorpadgus,
3NeKTPOogope3, METO4  MeyeHblIX artomMoB,  AuddepeHUMasbHOe  LIEHTPU(YrnpoBaHue,
KY/IbTUBUPOBaHUE KNEeTOK. Mzyuenue ¢huxcuposannvix riemok. DNEKTPOHHASA MUKPOCKOMMS.
Kondghokanvnas mukpockonus. Bumanvroe (npusicusnennoe) usyienue Kiemox.

JdeMoHcTpannn

MopTpeTbl: P. 'yK, A. NleBeHryk, T. LLIBaHH, M. LLneligeH, P. Bupxos, K. M. bap.

Tabnuupbl 1 cxembl: «CBETOBO MUKPOCKOM», «3INEKTPOHHbIA MUKPOCKON», «lcTopms
pa3BUTUSA METOA0B MUKPOCKOMMMN».

Ob6opynoBaHMe: CBETOBOW MWMKPOCKOM, MUKpOMNpenapartbl PacTUTENbHbIX, KUBOTHbLIX Y
GaKTepunabHbIX KNETOK.

IpakTuyeckasi padora «/13ydeHne METOLOB K/ETOYHOW 6Guonorum (xpomarorpadus,
anekTpodopes, AuddepeHUnanbHOe LeHTpugyrposaHue, MLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMUYECKINIA coCTaB KNeTKn. Makpo-, MUKPO- 1 YNbTPaMUKPO31eMEHTbI. Boga n eé ponb
KaK pacTBopuTens, peareHTa, yyacTue B CTPYKTYPUPOBaHUWM KNETKW, Tenaoperynsauuu.
MwuHepa/ibHble BELLECTBa KIETKU, UX BMONOrnyeckas posb. Posib KATUOHOB M @aHWOHOB B K/ETKE.

OpraHunyeckre BellecTBa KeTKn. buonornyeckue nonvmMepsl. benku. AMUHOKUCIOTHBIA
cocTaB 6enkoB. CTPyKTypbl 6e/fKoBO MONeKynbl. lMepBuyHas CTPyKTypa 6enka, nenTugHas
cBA3b. BTOpuyHasa, TpeTuyHas, 4YeTBepTUYHAA CTPYKTYpbl. [eHatypaums. CBoicTBa Oe/IKOB.
Knaccnukaumsa 6enkoB. bronornyeckme gyHKLUMN 6enkoB. Ilpuornest.

Yrnesogbl. MoHOocaxapufbl, ancaxapvasl, onMrocaxapuibl v nonucaxapugpl. O6Lmin nnax
CTPOEHMSA 1 PU3NKO-XUMUYECKIE CBOCTBA Yr1eBOA0B. bruonornyeckme hyHKLMM YrieBogoB.

Nvnuabl.  TugpodunbHo-rapoobHble  ceBoicTBa.  Knaccugumkaums — nvnuios.
Tpurnuuepuabl, ochonmnugpsl, BOCKK, cTepounibl. brionornyeckne @yHkumum nnnugos. O6me
CBOMCTBA OWMOMOTMYECKMX MemMbpaH — TeKyyeCTb, CMOCOGHOCTb K CaMO3aMblKaHUIO,
MoJTyNnpOHUL,AEMOCTb.

HyknenHosble kKucnotbl. AHK 1 PHK. CTpoeHue HYKNeMHOBbLIX KMUCNOT. HyKneoTuapl.
MpuHUMN KoMnnemeHTapHocTw. Mpasuno Yapragda. Ctpyktypa OHK — fBoitHas cnvpasis.
MecToHaxoxaeHue n buonorunyeckne hyHkumm AHK. Buabl PHK. ®yHkumm PHK B KneTke.



CTtpoeHune monekynbl AT®. Makpoapruyeckme ceasu B Monekyne AT®. buonornyeckme
(yHKUuMn AT®. BoCCTaHOB/MEHHbIE MEPEHOCYMKM, WX (YHKUMM B KNeTKe. [lpyeue
HYyKaeo3uompugocgamoi (HTD,). CekBeHunpoBaHne  AHK.  Memoow  cenomuxu,
mpaHCKpunmomuKku, nponeomMmuKku.

CTpyKTypHas 6uonorus: 6UoXMMUYeckue 1 GUoMU3NYECKre MCCefoBaHMs cocTaBa U
MPOCTPAHCTBEHHOW  CTPYKTYpbl 6UOMONEKYN. Moderuposanue cmpykmypol u  QyHKyuil
OuoMoneKyn u ux komniexcos. Komnvromepnulil Ouzaiin u opeanudeckuti CuHme3 OUOMONEKYL U UX
HENnpuUpoOHbIX AHALO208.

JdemoHcTpauMu

MopTtpeTbl: J1. MonuHr, AX. YoTcoH, ®. Kpuk, M. YUnkuHc, P. ®paHknuH, ®. CaHrep, C.
Mpy3uHep.

Ovarpammbl:  «PacnipefefieH/e  XUMUYECKMX 3/1EMEHTOB B HEXWBOM  NpUpoLe»,
«PacnpefeneHve XUMUYECKMX 3/IEMEHTOB B XXMBOW NPUPOAE».

Tabnuubl 1 cxembl: «llepuognyeckas Tabnmua XUMUYECKUX 3/1eMEHTOB», «CTpoeHue
MOJIEKY/bl  BOAbI», «BellecTBa B COCTaBe OpraHu3MoB», «CTpOeHWe MOMeKy/bl 6enka,
«CTpYyKTYpbl 6€/IKOBON MOJEKY/bl», «CTpOeHWe MOJEKY/ YrneBofoB», «CTPOeHUe MONeKyn
NMNUA0B», «HYKNenHoBble KUCNOTbI», «CTpoeHne MoneKynbl AT®»,

O6opyfoBaHuMe: XMMM4yeckasa nocyga v 0bopygosaHue.

JlaGopaTopuas padora «O6Hapy>XeHMe 6e/IKOB C MOMOLLbH0 KaYeCTBEHHbIX PeaKLyin».

JladbopaTopnasi padora «l/IccnegoBaHne HYKNENHOBLIX KUCNOT, BblAENEHHbIX U3 KETOK
Pa3INYHbIX OPraHN3mMoB».

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunbl KNETOK: 3yKapuoTU4ecKas U npokapuoTuyeckasd. CTPYKTYPHO-(PYHKLUMOHA/IbHbIE
00pa3oBaHUsA KIETKM.

CTpoeHMe nNpoKapuoTUYeCKo KNeTkW. KreTouyHas CTeHka OakTepuin u  apXei.
OC0BGEHHOCTN CTPOEHUS reTepoTPOHOM M aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTo u
PO/b MPOKAPMOT B 61OLIEHO3aX.

CTpoeHune 1 (hyHKLMOHMPOBaHME 3YKapMOTUYECKOW KNeTKW. Mna3matnyeckas MembpaHa
(nnasmanemma). CTpyKTypa M1asmMaTMyeckom MmembpaHbl. TpaHCMOpPT BELECTB  Yepes
nnasMaTUYeckyto MembpaHy: naccuBHbIN (AnMddysns, obneryéHHas AWgdy3nsa), akTUBHLIN
(MepBMYHbIA M BTOPMYHBIA aKTUBHLIA TpaHcnopT). MonynpoHMUaeMocTb MeMbpaHbl. PaboTa
HaTPUIA-KanneBoro Hacoca. JHAOLMTO3: MUHOLMTO3, (haroumTo3. IK30UMTo3. KeTouHas CTeHka.
CTpyKTYypa 1 (hYHKLMM KNETOYHOW CTEHKM PacTeHWIA, rpnuboB.

Lintonnasma. Linto3onb. LiMtockenet. [ABwkeHue uuTonnasmbl. OpraHouibl KNeTKW.
OfHOMeMbpaHHble opraHonibl KNeTKu: aHAonnasmaruyeckas cetb (AMC), annapat Fonbapku,
NIN30COMbI, UX CTPOeHWe N (yHKLMK. B3anmocBsasb 0LHOMEMOPAHHbLIX OPraHoWUAOB KIETKMW.
CTpoeHuMe rpaHynapHOro peTukynyma. Mexanusm Hanpasnenus oerkoe ¢ IIIC. CUHTe3
pacTBOpUMbIX  6enkoB.  CWHTe3  K/IETOYHbIX  MeMbpaH. [nagkuidi  (arpaHynsipHblil)
aHAoNNa3MaTUyecknin petukynym. CekpeTopHas (yHKumMs annaparta [onbmkn. Moougukayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onvodcu. TPAHCNOPT BELLECTB
B KNeTKe. Bakyonu pacTuTe/bHbIX KNeTOK. KNeTouHbI coK. Typrop.

[MonyaBTOHOMHbIE OpraHouAbl KIETKU: MUTOXOHAPWUW, nnactuibl. [llpoucxoocoerue
mumoxonopuui u niacmuod. Cumoduocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CTPOEHUE U
(GYHKUMN  MUTOXOHAPWIA W nnacTug. [epBMYHbIE, BTOPUYHbLIE W CNOXHbIE MNAACTUAbI
(DOTOCMHTE3MPYIOWMX  3YKAPMOT.  XNOPOMIacTbl, XPOMOMAACTbl, NIEAKONAACTbl  BbICLUMX
pacTeHWiA.

Hemem6paHHble opraHouabl KneTku CTpoeHre U (DYHKLUN HeMeMOpPaHHbIX OpraHouaoB
KNeTkn. Pubocombl.  Ilpomesxcymounvie  puramenmor.  MUKPOPUNAMEHTbI.  Axmunogwvle
MquOgbuJZaMeHmbl. MbILLIEYHbIE KNETKW. Axmunoeble KOMNOHEHMbl HEMbIUEYHbIX KIEMmOK.
MuKpOTPY60UKM. KneTouHbli UeHTP. CTpOeHWe W ABWKEHWE XXTYTUKOB W PECHUYEK.



MUKPOTPYBOUKM uMTONNa3Mbl. LIeHTpNONb. berku, accoyuuposarnuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

Anpo. Obonoyka Aapa, XpPoOMaTvH, Kapuonsasma, SApbILKA, UX CTPOEHWE U PYHKLUUN.
AnepHbIi 6eNKOBbIA MaTPUKC. NpOCTPaHCTBEHHOE PaCcMOOXEHNE XPOMOCOM B MHTEP(asHOM
aape. Dyxpomamun u eemepoxpomamur. BeNKN XpomaTuHa — TUCTOHbI. /Junamuxa s0epHOl
0001104KU 8 Mumose. foepHulil mpancnopm.

KnetouHble  BKMOYeHWsA.  CpaBHUTeNbHas  XapaKTepUCTMKa  KETOK  3yKapuoT
(pacTUTENbHOM, XXUBOTHOWA, rPUGHONR).

JdemoHcTpauMu

MopTpeTsl: K.C. Mepexkosckuid, J1. Maprynuc.

Tabnuubl M cxeMbl: «CTPOEHME 3YKapUOTUYECKOW KNeTKu», «CTpOeHWe >XMBOTHOM
KNeTKu», «CTpoeHne pacTUTENbHON KNeTKN», «CTPOeHNe MUTOXOHAPUUY», «Aapo», «CTpoeHne
MPOKaPUOTUYECKON KNETKM».

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, MUKpOMNpenaparbl PacTUTENbHbIX, XMBOTHbIX
K/IETOK, MUKpOnpenapartbl 6akTepuaibHbIX KNeTOK.

JladopaTropnasi padora «l/13yyeHne CTPOEHNA KNETOK PasIMYHbLIX OpraHn3MOoB».

IpakTuyeckas padora «/13yyeHre CBONCTB KNETOYHOM MeMbpaHbI».

Jlaboparopnasi pabora «lIccnefoBaHuve naasmonunsa MU Aennasmonvsa B pacTUTENIbHbIX
KeTKax».

IpakTuyeckasi padora «/13yyeHne ABMXEHUS LMTONa3Mbl B PaCTUTE/bHbIX KETKax».

Tema 6. O0MeH BelleCTB U IPpeBpalleHHe JHEPIUHU B KJIeTKe

AcCCUMUAIALUMA N OUCCUMUAALMA — [BE CTOPOHbI MeTabonmnama. Tunbl 06MeHa BeLLeCTB:
aBTOTPOMHbLIN U reTepOTPOHbLIN. YUYacTue KACNIopoaa B 0OMEHHbIX MpoLieccax. QHepreTnyeckoe
obecneyeHne KneTKu: npespatteHne ATP B 06MeHHbIX rnpoLeccax. PepmeHTaTUBHbIN XapakTep
peakumin KneToyHoro metabonusma. PepmeHTbl, UX CTPOEHWE, CBONCTBA U MEXAHW3M [eiCTBUS.
KogepMmeHTbl. OTAnMUMsA (hepMEHTOB OT HEOpraHWYecKUX KaTanm3aTopoB. benkn-akTuBaTopbl U
6eNKN-UHTNONTOPbI.  3aBUCUMMOCTb  CKOPOCTM  (DEPMEHTATMBHBLIX peakuMin OT  pas/IM4yHbIX
(haKTOpOB.

MepBUYHbIA CMHTE3 OpraHMYecKUX BeLecTB B K/eTKe. DPOTOCUHTE3. Anokcucenuwill u
okcueenHvlll  pomocunmes Yy baxmepui. Ceemocobuparowue nueMeHmsvl U HUSMEHNbL
peaxyuonno2o yenmpa. PONb XN0pONNacToB B npouecce PoTocnHTesa. CBeToBas 1 TeMHOBas
(asbl. @omoovixanue, Cz., Ca- u CAM-munvr ghomocunmesa. TPOAYKTUBHOCTb (POTOCKMHTE3A.
BnunsHue pasnnyHbIX (hakTOPoOB Ha CKOPOCTb (POTOCUHTE3A. 3HAYeHNEe (DOTOCUHTE3A.

XemocuHTe3.  Pas3Hoo6pasve  OpraHW3MOB-XEMOCUMHTETUMKOB:  HUTpUUMUMpPYOLLVe
GakTepun, xxene3obakrepun, cepobakTepmn, BOLOPOLHbIE bakTepun. 3Ha4YeHVe XeEMOCHHTe3a.

AHa3pobHble opraHnambl. Bugbl 6poxkeHns. MpoayKTbl 6pPOXKEHNS U UX UCNO/Mb30BaHMe
4e/IoBeKOM. AHa3p0OHble MMKPOOPraHM3Mbl Kak 00beKTbl OGUOTEXHONOrMM W BO30YAUTENN
6onesHei.

A3p06Hble OpraHM3Mbl. JTanbl 3HePreTMyeckoro obmeHa. [OAroTOBUTENbHBLIN 3Tar.
"NKON3 — 6eCKUCNOPOSHOe pacLUensieHre rIKo3bl.

Bronornyeckoe OKWUCNEHWNEe, UK KNETOYHOE [blXaHue. Posib MUTOXOHAPUIA B MpoLeccax
61onornyeckoro okucneHus. Limknnyeckune peakuun. OKUCAUTENbHOE (OCHOPUNMPOBAHME.
Ouepeus membpannoz2o epaduerma npomonos. Cunmes ATD: paboma npomonnou ATD-
cunmaszel.  [lpeumyllectBa aspobHoro nytm obmeHa BewecTB nepes  aHaspoOHbIM.
AP heKTUBHOCTb IHEPreTUYeCKOro 0b6meHa.

JleMoOHCTpaL UK

MopTpeTbl: Ix. Mpuctin, K. A. Tumupsses, C. H. BuHorpagckuia, B. A. SHrenbrapar, M.
Mwurtyenn, . A. 3aBap3uiH.

Tabnuubl U CXeMbl: «DPOTOCUHTE3», «IHEPreTUUYECKUn 0OMeH», «BUOCUHTE3 6Genka,
«CTpoeHne pepmeHTa», «XeMOCUHTE3».



O60opyfoBaHVe: CBETOBOIN MUKPOCKOIM, 060pyL0BaHNe 415 MPUrOTOBNEHUA NOCTOAHHbLIX 1
BPEMEHHbIX MUKPOMpenapaTos.

JlaGopaTopuas padora «/13yyeHne KaTaIMTUYECKOW aKTUBHOCTM (hepMeHTOB (Ha npumepe
amunnasbl U Katanasbl)».

Jlaboparopuas padora «/I3yyeHne (hepMeHTATMBHOIO pacLUernsieHns nepokcmaa
BOZOPOJa B PaCTUTENbHbIX N XXUBOTHbIX KNETKaxX».

JlaGoparopuas padora «CpaBHeHVe NPoLEecCoB (POTOCMHTE3A N XEMOCKHTE3ax.

Jlaboparopnas padora «CpaBHeHe MPOLECCOB OPOXKEHUSA U AbIXaHUA».

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KIeTKe

PeakLn MaTpUYHOro cuHTesa. MpuHLMN KOMNIEMEHTAPHOCTU B peakUMAX MaTpUYHOro
CvHTe3a. Peanusaums HacneACTBEHHON WH(oOpMauun. [eHeTUYeCKUiA Ko, ero CBOMCTBa.
TpaHcKpunuua — mMaTpuuHbliA cnHTe3 PHK. TpUHLMMBLI TPAHCKPUMLMKA: KOMIMIEMEHTapHOCTb,
aHTUnapanneNnbHOCTb, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckot
kaiemxke. Hexooupyrowue PHK.

TpaHcnaums v eé atanbl. Y4yacTue TpaHCNopTHbIX PHK B 6uocuHTe3e 6enka. Ycnosus
brocuHTesa benka. KoanposaHue aMMHOKUCNOT. Posib prbocom B GUOCHHTE3E Benka.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHn3aunsa reHoMma y npokapuoT n
3yKapuoT. Perynsaumns akTMBHOCTU reHOB Y MPoKapunoT. MmnoTesa onepoHa (P. XKakob, XK. MaHo).
MOJlek‘yJZ}Zprle MEXAHUIMbL IKCNpecCuu 2eHoe6 )y IyKapuom. Poiv xpomamurna 6 pecyiayuu
pabomoi 2enos. Perynaumns 06MeHHbIX NPoLeccoB B KNeTKe. KeTouHbIin roMeocTas.

Bupycbl — HEK/IETOUHbIE (POPMbI XM3HM U 06AUraTHbIE napasuTbl. CTPOeHWE NPOCTLIX U
C/IOXHbIX BWPYCOB, PETPOBUPYCOB, 6akTepnodaroB. JKusmennvii yukn JIHK-cooepocauyux
supycos, PHK-cooepoicawux supycos, bakmepuoghacos. Obpammuas mpanckpunyus, pesepmasad,
unmeecpasa.

BupycHble 3a60n1eBaHNA YeloBeKa, XXMBOTHbIX, pacTeHuid. CIMAL, COVID-19, coymanbHble
N MeAULMHCKIME NPo6/ieMbl.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnoix
buonoeuueckux oannvlx. Hanomexnonoeuu 8 buonoeuu u meouyune. Ilpoepammupyemole (hyHkyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JleMoOHCTpaL U

MopTpeThbl: H. K. Konbuos, 4. N. IBaHOBCKUA.

Tabnmubl 1 cxembl: «buocuHTes 6enka», «EHETUYECKUA Koa», «Bupycbi»,
«bakTepuoarn.

IpakTnyeckas padora «Co3faHne MoLeNu BMpyca».

Tema 8. 7 Ku3HeHHBIH IUKJ KJIETKH

KneTouHbll UMK, ero nepuodbl 1 perynsaums. WHTepgasza M mMuto3. OCOBEHHOCTM
MPOLeccoB, NPOTEKAKLWMX B MHTepdase. MoAroToBKa KNETKU K AeneHuto. MpecuHTETUYEeCKNI
(NOCTMUTOTUYECKNIN), CUHTETUYECKUA W MOCTCUHTETUYECKUIA (MPEMUTOTUYECKMIA) MNepuogbl
NHTEpda3sbl.

MaTpuuHbin  cuHTe3 [AHK - penavkayus.  TpuHumnel  penavkayun — AHK:
KOMM/IEMEHTAPHOCTb,  MOMYKOHCEPBATMBHbIA  CUHTE3,  aHTUNapalieNlbHOCTb.  MexaHu3m
pennukaumm OHK. Xpomocombl. CTpoeHMe XpoMocoM. Tenomepbl 1 Tenomepasa. XPOMOCOMHbIA
Habop KNeTKN — Kapuotun. OQunnonaHblil U raniongHelii Habopbl XPOMOCOM. TOMONOrMYHbIE
XPOMOCOMbI. M0/10Bble XPOMOCOMb!.

[JeneHve knetkn — mmnto3. CtagmMm MMTO3a U MPOMCXOAALLMe B HWUX Npouecchbl. Tunbl
MUTO3a. KapnoKnHes N LNTOKNHE3. Bonornyeckoe sHavyeHne MMTo3a.

Perynsums MWTOTUYECKOrO UMKIa KNeTKu. [porpammupyemasi KnetouyHas rmoenb —
anonTos.

KneTouHoe a4po, XpOMOCOMbI, PYHKLMOHa/IbHAA rEHOMUKA. Mexanusmbl nporugpepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn knemrka» — ououngpopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.



JleMoHCTpauMu

Tabnmubl 1 cxeMbl: «XKU3HEHHbIN LMK KNETKU», «MUT03», «CTpPOeHWe XPOMOCOM»,
«Pennukauma OHK».

O6opyfoBaHMe: CBETOBOW MUKPOCKOM, MUKporpenapatbl: «MUTO3 B K/IETKax KopeLluka
NnyKa.

JlabopaTopnasi paGora «/13yyeHne XpOMOCOM Ha FOTOBbIX MUKpOMpenapaTax».

Jlaboparopuas pa6ora «HabnogeHVe MUTO3a B K/IETKaX KOHYMKa Kopeluka fiyka (Ha
rOTOBbIX MUKpOMpenaparax)».

Tema 9. CTtpoenue u GQyHKIIUM OPraHU3MOB

Buonornyeckoe  pasHoobpasve  opraHuM3mMoB.  OJHOK/ETOYHbIE,  KOMIOHWa/bHbIE,
MHOIOK/IETOYHbIE OPraHN3Mbl.

OCOBOEHHOCTN CTPOEHUS N XKU3HELEATEIbHOCTN OLHOKETOYHbIX OpraHn3moB. bakTepuu,
apxew, O4HOK/IETOYHbIE TPMObI, OAHOK/IETOYHbIE BOLOPOC/N, ApYrue npoTuctbl. KonoHnanbHble
OopraHusmbl.

B3aMmoCBsA3b YacTeli MHOrOK/IETOYHOIO OpraHu3Ma. TKaHW, opraHbl U CUCTEMbI OPraHoB.
OpraHu3m Kak efivHoe Lenoe. FomeocTas.

TKaHM pacTeHW. Twunbl pacTUTE/NIbHbIX TKaHel: o06pa3oBaTe/ibHas, MOKPOBHas,
NPOBOASALLAs, OCHOBHasA, MexaHuuyeckass. OCOOGEHHOCTU CTPOEHUS, (hYHKLMIA U PacrnonoXXeHus
TKaHel B opraHax pacTeHWi.

TKaHW XXMBOTHbIX 1 YeioBeKa. TUMbl XXMBOTHbIX TKaHEN: annTennaibHas, CoeanHuUTeNbHas,
MblLleYyHas, HepBHass. OCOBGEHHOCTU CTPOEHUS, (PYHKLUMIA U PacrofiokeHns TKaHeid B opraHax
YXVBOTHbIX U YeNl0BeKa.

OpraHbl. BeretatuBHble 1 reHepaTnBHbIE OpraHbl pacTeHuin. OpraHbl U CUCTEMbl OpraHoB
YXVBOTHbIX U Yenoseka. PyHKLMM OpraHOB 1 CUCTEM OpraHoB.

Onopa Tena opraHn3moB. Kapkac pacteHunid. CKeneTbl OAHOK/IETOUHBIX M MHOTOK/IETOUHbIX
YXMBOTHbIX. Hapy»XHblIA U BHYTPEHHWIA cKeneT. CTPOEHNEe U TUMbl COEANHEHNS KOCTENA.

[BvXeHne opraHuM3MoB. [BM>KEHWE OfHOK/ETOYHBbIX OpraHu3MoB: amEB6OWAHOE,
XTYTUKOBOE, pPecHMYHOoe. [BV)KeHWe MHOrOK/IETOUYHbIX PacTeHWil: TPOMu3Mbl U HacTUW.
[BV)KeHVe MHOTOKNETOYHBIX XXMBOTHbIX M Ye/I0BEKa: MbllLeyHas cuctema. Pediiekc. CKeneTHble
MbILLILbI M UX paboTa.

MuTaHne opraHu3moB. MornoLeHne Boabl, YIMEKUCIONO rasa U MUHepasibHbIX BELLLECTB
pacTeHnaMKU. [MUTaHME >KMBOTHLIX. BHYTPUMOMNOCTHOE M BHYTPUKIETOUYHOE MULLIEBAPEHME.
[MTaHMe MNO3BOHOYHLIX XXMBOTHbIX. OTAenbl NULLEBAPUTENLHOTO TpakTa. [uLeBapuTenbHble
Xenesbl. [nLeBapuTenbHas cUcTemMa YenoBeka.

[bixaHve opraHn3moB. [pixaHne pacTeHuin. OpixaHne X1BOTHbIX. Auddy3una razos yepes
MOBEPXHOCTb K/eTKN. KOXHOe [bixaHue. [bixaTenbHas MoBepXHOCTb. XKabepHoe M NIEroyHoe
AblXaHue. [bixaHue MO03BOHOYHbLIX XXMBOTHBLIX W YenoBeKa. OBO/OLMOHHOE YCNOXHeHue
CTPOEHUSI NETKMX MO3BOHOYHLIX >XMBOTHbIX. [lblXaTenbHas cucTema 4enoBeka. MexaHu3Mm
BEHTUNIAUMM NETKMX Y NTUL, U MAeKONUTaloWmX. Perynauns abixaHus. JpixatenbHble 00bEMbI.

TpaHCNOPT BELLECTB Yy OpraHnM3MoB. TpPaHCMOPTHble CUCTEMbI pacTeHWiA. TpaHCnopT
BELLIECTB Y XXMBOTHbIX. KpoBeHOCHasa cuctema 1 eé opraHbl. KpoBeHOCHasA cMcTeMa No3BOHOUHbIX
XXMBOTHbIX W YenoBeka. CepAue, KPOBEHOCHbIE COCYAbl M KpoBb. Kpyru KpoBooGpalyeHus.
OBONMOUMOHHbIE YCNIOXXHEHWUSA CTPOEHMSI KPOBEHOCHOW CUCTEMbl MO3BOHOYHBLIX >XUBOTHBIX.
Pab6oTa cepaua v eé perynsauus.

BblgeneHne y opraHu3moB. BblgeneHne y pacTeHWid. BblgeneHne y >KMBOTHBIX.
CokpartuTenbHble BaKyonu. OpraHbl BbigeneHuns. dunbTpaums, cekpeums n 0bpaTHoe BcacbiBaHMe
KaK MexaHu3Mbl paboTbl OpraHoB BbldeneHns. CBA3b MOAOCTU Tefla C KPOBEHOCHOM W
BbIAENNTENbHON cucTeMaMun. BblgeneHne y MO3BOHOYHbIX XXMBOTHbIX W 4enoBeka. [MOYKu.
CTpoeHue 1 PyHKLUMOHMPOBaHMe HedpoHa. ObpaszoBaHNe MOUM Y YerloBeka.



3awmTa y opraHM3MoB. 3almTa y 04HOKIETOYHbIX OpraHn3MoB. Criopbl 6akTepuii 1 LUCTbI
NpoCcTenmMX. 3awmta Yy MHOFOKNEeTOYHbIX pacTeHui. KyTtukyna. CpefcrtBa MacCMBHOW U
XMMMUYECKON 3alnTbl. PUTOHLMADI.

3awnTa y MHOTOK/IETOUHBIX XWUBOTHbIX. [TOKPOBbLI N MX NMPOU3BOAHbBIE. 3aLluTa opraHm3mMa
OT GonesHeir. NMMyHHas cucTema u4enoBeka. KNETOUHbIA WM TymOpasbHbIA  VUMMYHUTET.
BpOXAEHHBIA 1M NPUOBPETEHHBLIA  CeUMpUYecKniA  UMMYHUTET. Teopus  KIOHa/IbHO-
cenekTuBHoro nmmyHuteta (M. Spnux, ®. M. bepHet, C. ToHerasa). BocrnanuTesibHble OTBETI
OpraH13moB. Po/b BPOXAEHHOrO UMMYHUTETA B Pa3BUTUM CUCTEMHbBIX 3a60/1eBaHUIA.

Pa3gpaxumMocTb U perynauma 'y OopraHu3mMoB. Pa3fpakMMoCTb Y OAHOK/IETOUHbIX
OpraHun3moB. TakcuCbl. Pa3gpaXMMOCTb WU perynaums y pacteHuid. PoCToBble BellecTBa U KX
3HayeHwue.

HepBHasa cuctema n pedieKTopHas perynaums y >XUBOTHbIX. HepBHasa cuctema n eé
OTAeNbl. JBO/OLMOHHOE YCMIOXKHEHNE CTPOEHWUS HEPBHOW CUCTEMbI Y XXMBOTHbIX. OTAesbl
rO/IOBHOrO MO3ra MO3BOHOYHbIX XMBOTHbIX. Peduiekc n pediektopHas fyra. be3ycnosHble 1
YCNOBHbIE peqeKchbl.

['ymopanibHas perynauus u 3HLOKPUHHAA CUCTeMa >KMBOTHLIX W 4enoBeKa. >Kenesbl
9HJOKPUHHOW CUCTEMbl M WX TOPMOHbI. [leiicCTBMEe TOPMOHOB. B3auMOCBSi3b HEpPBHON U
9HA0KPUHHOM cucTem. M'nnoTtanamo-runogusapHas cucTema.

JdeMoHcTpannmn

MopTpeT: W. I1. INaBnos.

Tabnmubl U cxembl: «OLHOKNETOYHbIE BOLOPOC/N», «MHOrOK/IETOUYHbIE BOAOPOC/IN»,
«bakTepumn», «lpocTeliwmne», «OpraHbl LUBETKOBbIX pacTeHWit», «CucTemMbl OpraHoB
MO3BOHOYHbLIX )KMBOTHbIX», «BHYTpPEHHee CTPOEHME HACeKOMbIX», «TKaHW pacTeHUI»,
«KopHeBble cUCTEMbI», «CTpoeHue cTebnsi», «CTPOeHMe /INCTOBOM MNNACTUHKM», «TKaHu
XXUBOTHbIX», «CKeneT 4enoseka», «[lvlleBapuTenbHas cuctema», «KpoBEHOCHas CUCTemay,
«[blxaTenbHaa cuctema», «HepBHaa cucTteMa», «KoXa», «MblleyHas cucTema,
«BblgenntenbHasa cuctema», «3HLOKPUHHaA cucTeMa», «CTPOEHME MbIWLbI», «/AMMYHUTET»,
«KWMLLIEYHONONOCTHbIE», «Cxema MUTaHWs pacTeHuin», «KpPOBEHOCHbIE CUCTEMbI MO3BOHOYHbIX
XXUBOTHbIX», «CTpoeHne rnapbl», «CTpoeHne nnaHapun», «BHYTpeHHee CTpoeHWe [0XAEBOro
yepss», «HepBHas cucTema pblb», «HepBHas cuctema nArywku», «HepsBHas cuctema
npecMbIKaloLWnxca», «HepBHaa cucteMa nTUL», «HepBHad CcUCTEMa MIEKOMUTAKOLLNX»,
«HepBHas cuctema Yenosekay, «Pedekc».

Ob6opynoBaHMe: CBETOBOM MWMKPOCKOM, MUKPOMpenapaTbl O4HOKNETOYHbIX OpraH13moB,
MUKporpenapaTbl TKaHel, PakOBMHbLI MOJIIFOCKOB, KOMIIEKLMM HACEKOMbIX, UMIOKOXUX, XXMBbIe
9K3eMMNNAPbl KOMHATHbLIX pacTeHuin, repbapuu pacTeHWin pasHbIX OTAEN0B, BNXHbIE Npenaparbl
XXVBOTHbIX, CKeNeTbl MO3BOHOYHbIX, KOMEKLMN BECMO3BOHOUYHbIX XXUBOTHBIX, CKENIET Ye/I0BEKa,
obopynoBaHWe 415 4eMOHCTPaLMM MOYBEHHOTO U BO3AYLLIHOMO MUTaHWA PacTeHUI, pacLuenieHuns
Kpaxmana un 6enKoB nog LeicTBremM PepMeHTOB, 060pyL0BaHME NS LEMOHCTPALMK OMNbITOB MO
N3MEPEHUIO >KU3HEHHON EMKOCTU NErKMX, MexaHu3Ma [blXaTeflbHbIX ABVKEHWI, Mogen
r0/I0BHOIO MO3ra Pa3/InyHbIX YXMBOTHbIX.

JlaGoparopnas padora «/13yyeHne TKaHel pacTeHNA».

JlaGoparopuasn padora «/13yyeHne TKaHel XXMBOTHbIX».

JlabopaTopnasi pa6ora «/13yyeHne opraHoB LiBETKOBOI0 pacTeEHUSA».

Tema 10. Pa3MHoOkeHHe U pa3BUTHE OPTAHU3MOB

®opMbl pa3MHOXEHWNA OpraHM3MOoB: 6ecrnosoe (BKIOYas BEreTaTMBHOE) U N0N0BOE. Bupbl
6ecnosioro pasMHOXeHs: MOYKOBaHWe, CNopynALMS, (parMeHTaLms, KNOHNPOBaHMe.

MonoBoe pasMHOXeHWe. [lonosble KMETKW, uam rameTbl. Meito3. Ctagum meliosa.
MoBeseHVe XPOMOCOM B Melio3e. KpoccuHrosep. bronornyeckuii cMbicn Melio3a 1 Moa0Boro
npouecca. Melio3 1 ero MecTo B XXM3HEHHOM LMK/e OpraH1u3mMoB.

Mpef3apoAbliieBoe pa3BuTue. FameToreHes y XXMBOTHbIX. [1on0BbIe Xene3bl. O6pasoBaHme
1 pa3BUTKE NOJOBLIX KNeToK. CrnepmatoreHes 1 ooreHes. CTpPOEHWE MNOM0BbIX KETOK.



OnnofoTBOpeHne 1 aMOPUOHA/IBHOE Pa3BUTUE XXMBOTHbLIX. Crocobbl OMIOA0TBOPEHUS:
Hapy>XHoe, BHyTpeHHee. MapTeHoreHes.

NHavBuayanbHOe pa3BuTie OpraHn3mMoB (OHTOreHes). SMO6PMONOrusa — Hayka 0 pasBuTUn
OpraHn3MoB. Mopgoecenes — 00Ha uz 2naguvix npodiem smopuonozuu. Konyenyus mopghozenos u
mooenu mopgozeneza. CTafnum aMOpUOreHesa XXMBOTHbIX (Ha MpumMepe NArywku). OpobneHue.
Tunbl fpobneHns. /Jemepmunuposannoe u nedepmunuposannoe opobienue. bracmyna, munvi
onracmyn. OCOBGEHHOCTU ApPO6MEHNA MIEKONMUTAIOWMX. 3apobllieBble UCTKU (racTpynauus).
3aknafka OpraHoB UM TKaHelW W3 3apOofbllUeBblX JIMCTKOB. B3avMHOe BMAHWE YacTeld
pa3BMBatOLLErocs 3apoAbila (3MOproHaIbHass MHAYKLUMS). 3aKafKa nnaHa CTPOEHUS XXMBOTHOMO
Kak pe3y/nbTaT nepapxmMyecknx B3aMmoLeiCTBUIA reHoB. BanaHe Ha aM6pUOHa/IbHOe pa3BuUTHe
pas/IMYHbIX (PAKTOPOB OKPYXKatoLLeli cpespl.

PocT ¥ pa3BuTME XXMBOTHbIX. [OCTAMOPUOHa/IbHLIN nNepuod. [Mpsamoe ¥ Henpsmoe
passuTve. Pa3BuTMe C MeTamop(o30oM Yy O6ECrMO3BOHOYHLIX M MO3BOHOYHbIX >KMBOTHBIX.
Buonorunyeckoe 3HayeHWe NPAMOro N HenpPAMOro PasBUTUA, UX PacnpoCcTpaHeHne B MPUpOoE.
Tunbl pocTa >KMBOTHLIX. PaKTOPbl PEryNAUUM pocTa XMBOTHLIX U 4enoseka. Craauu
MOCTIMOPMOHAILHOTO Pa3BUTUSA Y XKMBOTHLIX M 4efioBeka. lMepuofbl OHTOreHesa 4efioBeka.
CTapeHue 1 cMepTb Kak 61010rMyeckme npoLeccsl.

Pa3MHOXeHVE 1 pa3BUTHe pacTeHUin. FameTopuT 1 cnopout. Melio3 B XM3HEHHOM LKNe
pacTeHuiA. Obpa3oBaHue Crop B NpoLecce Meino3a. MameToreHes y pacteHunii. OnnoLoTBOpeHVE U
pasBUTUE PacTUTE/IbHbIX OpPraHn3MoB. [BONHOE OMNJIOJOTBOPEHME Y LBETKOBbLIX PacTeHWUN.
O6pa3oBaHue 1 pa3BUTNE CEMEHN.

MexaH13Mbl PerynaumMm OHTOreHesa y paCTeHUn U XXMBOTHBIX.

JdeMoHcTpannn

MopTpeTol: C. . HaBawuH, X. LLInemaH.

Tabnuubl 1 cxembl: «BeretatnBHOE pasMHOXEHWE», «Tunbl 6eCnosoro PasMHOXEHUS»,
«Pa3MHOXeHMe  XNnamuaoMoHafbl», «Pa3MHOXeHWe 3Br/ieHbl», «PasMHOXeHWe Truapbi»,
«Melio3», «XpoOMOCOMbI», «[ameToreHes», «CTpoeHMe SANLEKNETKU W CcrepMaTo3onaa,
«OCHOBHbIe CTaaumn OHTOreHe3a», «FpsaMoe 1 HenpsMoe pa3BuUTUe», «Pa3BUTIE MAiCKOr0 XYKa,
«Pa3BuTMe capaHum», «Pa3BUTUE NArywKn», «[BOMHOE ONIOAOTBOPEHNE Y LIBETKOBbIX
pacTeHUit», «CTpoeHWe CeMSH OAHOLOMbHLIX U ABYAO/bHbIX PaCTEHU», «KU3HEHHbIA LKA
MOPCKO# KanycTbl», <XKU3HEHHbIN LMK MXa», «XKMU3HEHHbIN LMK NanopoTHUKa», «XKNU3HEHHbIR
LIMKN COCHbI».

Ob6opynoBaHMe: CBETOBOI MUKPOCKOM, MUKpOMpenapaTbl ANLEKNETOK 1 CnepMaTo301i0B,
Mogenb «Linkn pasButusa naryLkm».

JlabopaTopnasi paGora «/I3yyeHMe CTpPOEHWA TMOMOBbIX K/ETOK Ha TrOTOBbIX
MUKponpenapaTax».

IpakTuyeckasi padora «BbiBNeHVE MPU3HAKOB CXOACTBA 3apPOAbILLEA MO3BOHOUHbIX
YXUBOTHbIX».

JlaGoparopuas padora «CTPOEHNE OPraHOB Pa3MHOXXEHUA BbICLUMX PacTEHWI.

Tema 11. I'eneTuka — HayKa 0 HACJI€ACTBCEHHOCTH U UBMCHYUBOCTH OPraHu3smMoB

cTopns cTaHOBNEHUS U Pa3BUTUA TEHETUKMN Kak Haykun. PaboTbl I'. MeHgens, I'. ae ®pu3a,
T. MopraHa. Po/ib 0TeYeCTBEHHbIX YYEHBIX B pa3BuUTUM reHeTukn. PaboTel H. K. Konbuosa, H. .
Basunosa, A. H. benosepckoro, I". [. KapneyeHko, HO. A. dunmnyenko, H. B. Tumodeesa-
PecoBckoro.

OCHOBHbIe reHeTMYecKue NOHATUA U CUMBO/bI. [TOMOIOTMYHbLIE XPOMOCOMbI, anefbHbIe
reHbl, albTepHaTVBHble MNPU3HAKKW, LOMUHAHTHLIA W PEeLeCcCUMBHBLIA MNpU3HaK, rOMO3WUroTa,
reTeposnroTa, yucrasd AvHUS, rmopuasl, reHoTun, geHoTun. OCHOBHblE METOAbl FEHETUKMU:
rMOpPUA0NOrMYECKUIA, LUTONOTMYECKUIA, MONEKYNAPHO-TEHETUYECKIIA.

JleMoOHCTpan U

MopTpetbl: I'. MeHgens, I'. ae ®pus, T. MopraH, H. K. Konbros, H. . Basunos, A. H.
benosepckuid, I'. A. KapneueHko, 0. A. dunnnyenko, H. B. TumodgeeB-PecoBCKuiA.



Tabnumupl 1 cxembl: «MeToAbl TeHETUKNY», «CXeMbl CKPELLMBAHNSAY.

JlaGoparopnas padora «[Jpo30dunna Kak 06beKT FreHETUYECKUX UCCNEeLOBaHNIA».

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

MoHornépuaHoe ckpewymBaHue. Mepsblii 3akoH MeHens — 3aKoH eiMHO06pasuns rmopungos
MepBoro nokoneHus. Mpasmno JOMUHUPOBaHWS. BTopoii 3akoH MeH/ens — 3aKOH pacLuensieHns
MPU3HaKoB. LlMTONOrnyeckne OCHOBbI MOHOrMOPUAHOrO CKpewmBaHWsA. unotesa YUCTOTHI
ramer.

AHanumsunpylollee  ckpewmBaHue.  TPOMEXYTOYHbLIN  XapakTep  HacnefoBaHWs.
PacLienneHve NpM3HaKkoB Npu HeMosIHOM AOMUHUPOBaHUM.

AnrnbpuaHoe ckpewmBaHue. TpeTuid 3akoH MeHAens — 3aKOH  He3aBUCKMMOro
HacnefoBaHWs NPU3HaKoB. LIToNornyeckre 0CHOBbI AUTMOPUAHOTO CKpeLnBaHus.

CuennieHHoe HacnefoBaHue npusHakos. PaboTel T. MopraHa. CuensieHHoe HacnefoBaHue
reHoB, HapyLUeHWe CLEenIeHnsa Mexay reHammn. XpomMocoMHasi Teopus HacneLCTBEHHOCTY.

eHeTVKa nona. XPOMOCOMHbIA MexaHu3M ornpegeneHns nona. AyTocoMbl M NOMNOBbIE
XPOMOCOMbI. [TOMOraMeTHbIn 1 reTeporameTHbIi Non. [eHeTnyeckas CTPYKTypa MOM0BbIX
XpomocoM. HacneaoBaHme NpU3HaKoB, CLEnIeHHbIX C MOJIoM.

eHOTMN Kak uenocTHas cuctema. lMneiAoTponusa — MHOXECTBEHHOE [eiCTBUe reHa.
MHOXeCTBEHHbIN annennsMm. B3avmopgelicTBne HeannenbHbIX reHoB. KoOMMieMeHTapHOCTb.
anucras. MNonumepus.

eHETUYECKMIA KOHTPO/b Pa3BUTUS PacTEHWUA, XXMBOTHbIX W 4YenoBeKa, a TaKxe
(h13M0N0rMYECKNX MPOLLECCOB, MOBELEHNSA Y KOTHUTUBHBLIX PYHKUWIA. eHeTUYECKME MEXaHN3MbI
CUMOBMOreHesa, MexaH13Mbl B3aUMOLENCTBUS «XO03AMH — NapasuT» U «XO3AUH — MUKPOBUOMS.
"eHeTUYeCKMe acneKTbl KOHTPO/A U M3MEeHEHUS Hac/eACTBEHHOW MH(OpMaLMM B NOKONEHUAX
KNeTOK 1 OpraHn3mMoB.

JdeMoHcTpannn

MopTpeTbl: ['. MeHAenb, T. MopraH.

Tabnuubl 1 cxembl: «lMepBbli K BTOPOA 3aKOHbI MeHaens», «TpeTuid 3akoH MeHaens,
«AHanm3npyloLlee cKpeLlBaHme», «HernonHoe JOMUHMPOBaHUe», «CLenneHHoe HacnefoBaHMe
MPU3HAKOB Y AP030(hunsbl», «"eHeTUKa nonay», «Kapnotun venosekay, «Kapnotun gpo3ogusbl»,
«Kapnotmn ntuubl», «kMHOXEeCTBEHHbIV annenn3m», «B3aMMoaencTeme reHoB».

Ob6opynoBaHve: MofeNb 418 AeMOHCTpaLMn 3aKOHOB eAnH006pasvs rmépuaos nepsoro
MOKOMIEHNA W pacLLEnIeHns NPU3HaKoB, MOAENb AN AeMOHCTpauuu 3akoHa He3aBUCUMOro
HacnefoBaHWA MPU3HAKOB, MOLeNb ANA AeMOHCTPaLMK CLEMNSIEHHOr0 HacneA0BaHNA NPU3HAKOB,
CBETOBOM MWUKPOCKOIM, MUKporpenapar: «Jpo3oduna.

IpakTuyeckasi padora «/I3yyeHve pe3ynbTaToB MOHOMMOPUAHOIO CKpewmBaHus Yy
[p030(UNIIbI».

IpakTuyeckasi padora «/I3yyeHune pe3ynbTaToB AMTMOPULHOTO CKpeLUMBaHUSA Yy
[p030(UNIIbI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

B3avmogeiicTBue reHotuna v cpeapl Npyv opMmpoBaHMM (heHoTuMa. VI3MEeHUYMBOCTb
NMPU3HakoB. KayeCTBEHHble M KONMYECTBEHHble  MPU3HaKW. Buabl  M3MEHUYMBOCTY:
HeHacneACTBEHHAA U HacneACTBEHHas.

MogndrkaunmoHHas M3MeHUMBOCTb. Ponb cpefibl B JOPMUPOBAHUM MOAUDUKALNOHHOWA
M3MeHYMBOCTN. HOpMa peakuun npusHaka. BapuaumoHHbIN pag v BapuaumoHHas Kpueas (B.
WNoraHHceH). CBoCTBa MOAN(NKALMOHHON N3MEHYMBOCTY.

eHOTMNMYeCKad W3MeHYMBOCTb. CBOICTBA FEHOTMMNYECKON W3MEHUMBOCTU. Bugpl
reHOTUMUYECKOW N3MEHUYMBOCTIN: KOMOMHATUBHASA, MyTaLNOHHas.

KombunHaTMBHas 1M3MeHUMBOCTb. Melio3 1 NonoBOM MPOLEcC — OCHOBa KOMOGUHATUBHOWA
MN3MEHYMBOCTU. POSIb KOMOMHATMBHOW U3MEHUYMBOCTU B CO3JaHNN TEHETUYECKOr0o pa3Hoobpasms
B Npegenax 04HOro Bnaa.



MyTaunoHHas M3MEeHUMBOCTb. Buabl MyTauuii: TreHHble, XPOMOCOMHbIE, TEHOMHbIE.
CnoHTaHHble M WHAYLMPOBaHHble MyTauun. SAfLepHble M UUTOMNa3MaTUYecKue MyTauuu.
Comatunyeckme M nonosble MyTauuu. FpUYMHBLI BO3HUKHOBEHWS MyTauuil. MyTareHbl n unx
B/IMSAHVE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTM MYTaLMOHHOro npouecca. 3aKoH FOMOIOrMYeCcKnX
PALOB B HacneAcTBeHHoOW u3meHumsocTM (H.W. Baswunos). BHesgepHas W3MEHYMBOCTb U
HacneACTBEHHOCTb.

Onueenemuxa u ONUCEHOMUKA, POJIb INUCeHEeMUYEeCKUX qbakmopoe 6 Hacleoosanuu u
usmeHvueocmu qbenomunuueczmx NPU3HAKOB Y OPScaAHU3IMOE.

JdemoHcTpauMu

MopTpeTsl: . ae ®pus, B. NoraHHceH, H. V. Basunos.

Tabnuubl M cxembl: «Buibl M3MEHUMBOCTU», «MoAN(PUKALMOHHAS N3MEHUYMBOCTb,
«KOMBMHaTMBHasA N3MEHUMBOCTL», «Mein03», «ONnogoTBoOpeHne», «I"eHeTUYeCcKme 3a601eBaHNs
yenoBeKay», «Buabl MyTaLuii».

O6opyfoBaHMe: >XuBble U repbapHble 3K3EMMNAPbl KOMHATHbIX PacTeHWI, PUCYHKU
(thoTorpadmm) XXMBOTHBIX C Pa3INYHBLIMK BULAMUN U3MEHUNBOCTN.

JlaGoparopuas pabGora «l/ccnefoBaHMe  3aKOHOMePHOCTEN  MOAMKMKALMOHHOM
M3MeHYMBOCTU. [1OCTPOEHNE BapUaLMOHHOIO psga 1 BapuaLoOHHOW KPUBOWA».

IpakTuueckasi padora «MyTauum y 1po30dusbl (Ha rOTOBbIX MUKPOMpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKA

Kapvotun uenoBeka. MexXayHapofHas nporpaMma WCC/efoBaHUs TFeHOMa YefioBeKa.
MeTofbl U3y4YeHNs reHeTUKN YeloBeKa: reHeaornyeckunin, 6M3HeL0BbIA, UUTOreHETUYECKNN,
NoNynALNOHHO-CTATUCTUYECKUIA, MOSIEKYNAPHO-TeHeTUYecknin. CoBpemMeHHOe orpejeneHune
reHoTMna: NoIHOreHOMHOE CEKBEHVPOBaHWE, FreHOTUNPOBaHWUE, B TOM YMC/IE C NOMOLLbIO MLIP-
aHanu3a. HacneactseHHble 3a60/1eBaHMA YesioBeka. ["eHHbIe U XPOMOCOMHbIe 60/IE3HN YeNOBEKa.
BonesHn c HacnefcTBeHHOW NpPeapacrnoNOXeHHOCTbI. 3HayeHne MeAVMLMHCKOW TeHETUKW B
NPefoTBpaLLeHNM U NleYEeHUWU TeHeTUYEeCKMX 3abonieBaHUA YenoBeka. MeLuKO-reHeTn4Yeckoe
KOHCYNbTUpoBaHMe. CTBONOBbLIE KNETKMN. MMOHATUE «TEHETUYECKOrO rpy3ax». TUYECKME acMeKTbl
nccnefoBaHWin B 06N1acTy peflakTPOBaHUA FreHOMa U CTBOJIOBbIX K/ETOK.

"eHeTUYecKMe (haKTOPbl MOBbLILIEHHON YYBCTBUTE/IbHOCTU YesioBeKa K (hM3nYecKomy 1
XMMUYECKOMY 3arpsi3HEHUIO  OKpyXatoLlein cpedbl. [eHeTUueckas npeapacnosoXeHHOCTb
yesioBeKa K NaTonorusm.

JleMoOHCTpaL U

Tabnuupbl 1 cxembl: «Kapnotun yenoBeka», «MeTofbl U3YyHYeHUS TEHETUKM YenoBeKa,
«["eHeTMYeCcKmMe 3a60/1eBaHNSA YENOBEKAY.

IMpakTuyeckasi padora «COCTaB/IEHNE N aHA/IU3 POLOC/IOBHOM.

Tema 15. Cenexuusi opraHu3sMoB

JomecTnkauma n cenekumsa. 3apoXaeHuwe cenekuuMm U AomecTukaumu. YdeHue H. .
Basunosa 0 LieHTpax NpoUCXOXAEHNA 1 MHOI006pa3ns KynbTYpHbIX pacTeHWin. Ponb cenekumm
B CO3/jaH1M COPTOB PaCTEHMIA 1 MOPOA XKMBOTHbLIX. COPT, NOpoAa, LWTamMM. 3aKOH FOMO/IOrMYeCKNX
PSAOB B HacnefCTBEHHON M3meHumBoCcTU H. 1. BaBnnoBa, ero 3HayeHue AN CeNeKLUMOHHOM
paboTbl.

MeTogbl CenekuMoHHOM paboThbl. VICKYCCTBEHHBI 0TO0OP: MAcCOBbI U UHAVBUAYA/IBHBIA.
ATanbl KOMOUHALWOHHON cenekuun. McnbiTaHne npovssoauTeneid no notomctey. OT6op no
reHOTUMY C MOMOLLbIO OLeHKM (PEHOTUMA NMOTOMCTBA 1 OTOOP MO FeHOTUMY C MOMOLLBH0 aHaIn3a
OHK.

CKYCCTBEHHbI MyTareHe3 Kak METOA CeNeKUMOHHOM paboTbl. PagnaumnoHHbIA 1©
XUMUYECKUIA MyTareHe3 Kak WCTOYHWK MyTauuii y KynbTYpHbIX (DOPM  OpraHu3mos.
icnonb3oBaHve reHOMHOIO peiakTUPOBaHUA U METOL0B PeKOMOMHaHTHbIX AHK o1g nonyyeHmns
MCXOAHOr0 Matepuana /s Cenekumn.

MonyyeHne nonuniovgos. BHyTpuBugosas rubpuavsaums.  BAn3KOPOACTBEHHOE
CKpeLLmMBaHue, U1 MHOPUAMHT. HepoACTBEHHOE CKpeLumBaHue, U ayTopuauHr. Feteposnc v



ero npuuuHbl. Kcnonb3oBaHve reteposnca B cenekuun. OTganéHHas rnbpuamsalms.
MpeogoneHne 6ecnnoams MeXBUAOBbIX TMOPMAOB. [OCTMXEHMS CenekuuMn pacTeHuin W
YXUBOTHbIX. «3enénas pegontoyusy.

CoxpaHeHMe N U3y4YeHMe TeHETUYECKUX PEecYpCOB KY/IbTYPHbIX PacTeHUin U UX AUKKX
poauyein Ans co3faHna HOBbIX COPTOB U MMOPUAOB CeNTbCKOXO3ANCTBEHHbIX KYNbTYp. HM3yuenue,
COXpAaHerue u ynpaejleHue cenemudecCKumu pecypcamu CENbCKOXO3AUCNEEHHbIX U NPOMbBICIIOBbLX
HCUBOMHDBIX 8 YEJIAX YIYUUEHUS CYUeCmBYIOWUX U CO30AHUSL HOBLIX NOPOO, TUHUL U KPOCCO8, 8
mom vucie ¢ npuMeHenHuem CoO8peMeHHblx Memooos HA)Y4YHbIX ucwze()oeanuﬁ, nepedoeblx uoeu u
nepcnekmueHvlx MexHon02Ul.

JleMoOHCTpaLuu

MopTpeTbl: H. V. Basunos, . B. MuuypuH, I'. [. KapneyeHko, I1. 1. JlyKbaHeHKo, b. /1.
Actaypos, H. bopnoyr, . K. benses.

Tabnuubl N cxembl: «LIeHTpbl NPOUCXOXAEHWS U MHOF006pa3ns KyNbTYPHbLIX PacTeHNii»,
«3aKOH rOMOSIOTNMYECKNX PALOB B HACMeACTBEHHON W3MEHUMBOCTU», «MeTofbl CeneKumm»,
«OTganéHHasa rnopuamsauns», «MytareHes».

JlaGoparopuas padora «/13yyeHne COPTOB Ky/bTYPHbIX PacTEHWUIA M NOPOA AOMALLHNX
YXUBOTHbIX».

JlaGoparopuasn padora «/13yyeHne MeToL0B CeNeKLUM PaCTEHNIA».

IMpakTuyeckasi padora «[1pVBMBKaA PACTEHWNIA».

Okckypeusi «OCHOBHblE METOAbl U [OCTUMXKEHWUSA CeNeKUMUM PacTeHUA U XMBOTHBIX (Ha
CeNEeKUMOHHYIO CTaHUMIO, MIEMEHHYIO (bepMy, COPTOUCNbITATE/IbHbIA Y4YacTOK, B TerIMyHOe
XO035CTBO, B TabOPaTOPUIO arpoyHMBEPCUTETA UM HAYHHOTO LIEHTPa)».

Tema 16. BUOTEXHOJI0THS U CHHTETHYECKAsi OHOJIOTUA

OObeKTbl, MUCNONb3yeMble B OUOTEXHONMOTUKW, — KNETOYHbIE U TKaHeBble Ky/bTypbl,
MUKPOOPraHn3Mbl, WX XapakTepucTvka. TpaguuMoHHas OuoTexXHoNornsa: xneborneyeHue,
nofly4yeHne K1CNOMOOYHbIX NPOAYKTOB, BUHOAeMEe. MUKPOBMONOrnyecknin cuHTe3. OO6bEeKTbI
MUKPOOUO/IOMMUYECKUX TEXHONOIMiIA. MNpon3BOACTBO 6e/ka, aMMHOKMUCIOT U BUTAMUHOB.

Co3faHve TEXHONMOTMA W WMHCTPYMEHTOB  LiefileHanpaB/ieHHOro  U3MEHeHust  ”
KOHCTPYMPOBaHUSA TeHOMOB C LiefIbl0 NOMYYEeHNs OPraHn3MOB Y X KOMMNOHEHTOB, COAepXKaLLmX
He BCTpeyaroLmecs B Npupoae 6UOCUHTETUYECKIME MYTH.

KnetoyHas uHXeHepusi. MeTofbl Ky/nbTypbl KNETOK WU TKaHEN pacTeHWA W XXMUBOTHBbIX.
KpunobaHkn. ComaTtnyeckas rmépuamsauymsi 1 coMaTMyeckuin ambpuoreHes. Kicnonb3oBaHue
I'aI'U'IOI/l,QOB B CeﬂeKLWIVI paCTeHVIIZ. Honyquue MOHOKIOHAAbHBIX anmumen. Hcnoavzosanue
MOHOKIJIOHAJIbHbIX U NOJUKIIOHATIbHbLIX AHmMumesl 6 Me()ub;uﬁe. MCKyCCTBEHHOe OI'II'IO,U,OTBopeHl/Ie.
PeKOHCTPYKUMA ANLEKNETOK U KIIOHMPOBaHWE XXUBOTHBIX. MeTof TpaHCnIaHTauum aep KNeTok.
Texnonozcuu 03()0p06]l€Hu}Z, KyJ1bmueupoearus u MUKDOKIOHATIbHO20 PA3ZMHOINCEHUA
CeNbCKOXO03AUCHEEHHbIX KyJiemyp.

XPOMOCOMHasi U reHHas MHXXeHepus. VICKYCCTBEHHbIW CUHTE3 FeHa U KOHCTPYMpOBaHMe
pekoMOuHaHTHbIX OHK. Cozdanue mpanceennvix opeanusmos. LOCTVKEHUS U NEPCNEKTUBbI
XPOMOCOMHOM W TEHHOW WHXEHepunu. IKONOTMYECKMe W 3TUYeCKMe MpobnemMbl reHHOM
NHXXeHepuu.

MeauumHcKne 6rotexHonoruu. NoctreHomHas uugposas MeguumHa. MNMLP-gnarHocTuka.
MeTab0/10MHbI aHann3, FreHOLEHTPUYECKINIA aHaM3 MPOTeoMa YesioBeKa A/1st OLEHKM COCTOAHMS
ero 30poBbs. Icnonb3oBaHWe CTBOMIOBbLIX K/IETOK. TapreTHas Tepanus paka. 3D-6MonHXeHepus
AN pa3paboTKM (PyHAAMEHTa/IbHbIX OCHOB MEAVNLMHCKMX TEXHONOTUIA, CO34aHNSA KOMMIEKCHbIX
TKaHell coyYeTaHMeM TEXHOMOMMIA TPEXMEPHOro BMONPUHTMHIA M cKaddonanHra Ana peweHmns
3a/iay NepcoHaIM3MpoBaHHON MeANLMHBI.

Co3faHne BEKTOPHbIX BaKUMH C LEeMb0 06ecneyeHnss KOMOWMHMPOBAHHOM 3aluTbl OT
Bo36yauTenein OPBW, ycTaHOBMEHWE MONEKYNSAPHbIX MEXaHU3MOB (DYHKLUMOHMpOBaHWUA PHK-
cofepXKalmx BMPYCOB, BbI3bIBAKOLLMX 0CO60 OnacHble 3ab0/1eBaHNA YesloBeKa U XXMBOTHbIX.

JleMoOHCTpan U



Tabmmubl 1 cxembl:  «/ICMOMb30BaHWE  MWKPOOPraHWM3MOB B MPOMbILLIEHHOM
npoun3BoAcTBe», «KnetouHasa MHXKeHepUsa», «I"eHHas UHXEHePUs».

JlaGopaTopHas padora «/13yyeHe 06bEKTOB OBUOTEXHONOMUN».

IIpakTuyeckas padora «[1oyyeHNEe MOIOYHOKUCIIbIX NMPOAYKTOB.

Drckypeusi «<BUOTEXHONOMNSA — BXKHeWLas NPOM3BOAUTENbHAA Cula COBPEMEHHOCTM (Ha
OMOTEXHONOrMYECKOE NPOU3BOACTBO)».

11 KUIIACC

Tema 1. 3ap0>1<11elme H Pa3BUTHUE IBOJIOINHOHHBIX Hpe}ICTaBJIeHI/Iﬁ B OMoJI0OTHH

JBo/oUMOHHaA Teopua Y. JapsuHa. MpefnocblKN BO3HUKHOBEHUA AapBUHU3MA. KU3Hb
N Hay4Has gesaTtenbHocTb Y. JapBuHa.

OBXKylwime cuibl  3BoMouUMM BUAOB no Y. [lapBuHY (BbICOKass WHTEHCUBHOCTb
Pa3MHOXXEHWA OpPraHM3MoB, HaCNefCTBEHHasd W3MEHYMBOCTb, 6Oopbba 3a CyLLEeCTBOBaHMe,
€CTEeCTBEHHbIN N NCKYCCTBEHHbIN 0TOOP).

OdopmeHne CUHTETUYECKOW Teopum aBositoummn (CTI). HeliTpasibHasi Teopus 3BOMOLMMN.
CoBpemMeHHas 3BOJIIOLMOHHAA 61OM0rms. 3HauyeHne 3BOJTHOLMOHHON Teopun B POPMUPOBaHUN
€CTECTBEHHO-HaY4YHON KapTWUHbI MUpa.

JdeMoHcTpannmn

MopTpeTtbl: Apuctotenb, K. JlnHHen, XK. b. Namapk, 3. XK. CeHT-Wnep, XK. Kiosbe, Y.
HapsuH, C. C. Uetsepukos, M. L. LLmanbrayseH, k. XongeiiH, [. K. benses.

Tabnuubl 1 cxembl: «Cuctema xmBor npupofpl (No K. JIMHHeK)», «J1eCTHMLA YKUBbIX
cyuiectB (no Jlamapky)», «MexaHu3m popmM1poBaHuMs MPUCNOCO6EHNIA Y PAaCTEHNIA N XKUBOTHBIX
(no Namapky)», «KapTa-cxema mapLupyta nytewlectsns Y. JapsuHa», «Haxoaku Y. dapsuHa,
«PopMbl 60pbObI 3a CyLLECTBOBaHWE, «lopoapbl ronybei», «MHoroobpasme KynbTypHbIX (hopM
KanycTbl», «[lopoabl AOMALLUHUX >XMBOTHbIX», «Cxema 06pa3oBaHMS HOBbIX BMAOB (no Y.
[apBuHy)», «Cxema COOTHOLUEHMSI ABVIKYLUMX CWUN 3BOMOLMU», «OCHOBHbIE MOMOXEHUA
CUHTETUYECKOI TEOPUM 3BOHOLNN».

Tema 2. Mukpo3sBoaonus U e¢ pe3yabTaThl

Monynaunsa Kak 3nemMeHTapHas efuHuua 3BonouMn. COBpPEMEHHble MEeTOAbl OLEHKU
reHeTUYeCKOro pasHoo6pasmns 1 CTPYKTYpbI NONynaunid. ViameHeHue reHooHAa NoNynsaumnm Kak
3/IEMEHTapHOe 3BOJIIOLIMOHHOE fABflIeHME. 3aKOH TeHeTUYecKoro pasHoBecus K. Xapau, B.
BaliH6epra.

AnemeHTapHble (akTopbl (ABMXYLME CUMbI) 3BOAKOLUMKW. MyTauMOHHBIA  npoLecc.
KombunHaTmBHas M3MeHUMBOCTb. [peid reHoB — CllyvaiiHble HeHarpaseHHbIe N3MEHEHNSA YacToT
anneneii B nonynaumuax. 3ggekT ocHoBaTens. Dggexm Gymoliounozo opaviuika. CHudicenue
2eHemuUYecKo2o pazHooopasus. npuduHsl u cieocmeus. Ilpossnenue sghgpexma opetigha 2ernog 6
oonvuux u manvix nonyasyusx. Mwurpayun.  Msonauus  nonynsuuin: - reorpadmyeckas
(NpocTpaHCTBEHHas), bronormyeckas (penpoayKT1BHas).

EcTecTBeHHbIN 0T60p — HanpasnsawoWMin (HakTop 3BONIOLMU. POPMbI €CTECTBEHHOIO
oTbopa: ABVMXKYLUMA, CTabUNM3NPYIOLWMIA, pa3pbliBatoWnin (AU3pYyNTUBHBIA). onosoi oT60p.
BO3HMKHOBEHWE 1 3BOMOLMS COLMANIbHOTO MOBEAEHWS XKNBOTHbIX.

Mprcnoco6/ieHHOCTb  OPraHM3MOoB KakK pe3ynbTaT MUKPO3BOMOUMU. BO3HMKHOBEHME
npucnocobeHnin y opraHuamos. Apomopgo3bl U ngnoagantauuu. Mpumepbl NPpUcnocobneHnii y
OpraHM3moB:  MOPMOSIOrNYecKne,  (U3NONOTMYECKNE, OUOXMMUYECKME, MOBELEHYECKME.
OTHOCUTENBHOCTb NPUCNOCOBIEHHOCTM OPraHU3MOB.

Bug, ero kputepun n CTpykTypa. BupoobpasoBaHWe Kak pe3ynibTaT MUKPO3BOHOLMUN.
N3onauma — kno4veBoil (hakTtop BmaoobpasoBaHMsi. yT M cnocobbl BUA00OPa30BaHUS:
asnonarpuyeckoe (reorpaMyeckoe), cumnaTpuyeckoe (3KOMIOTUMYECKOE), «MIHOBEHHOE»
(nonunnongmusauns, rmbpuansaumns). JmTensHOCTb 3BOJHOLMOHHBIX MPOLECCOB.

MexaHu3Mbl (hOPMUPOBAHNSA BUOIOMMYECKOro pasHoobpasus.



Ponb  3BOMOUMOHHON 6MonorMm B pa3paboTKe HayyHbIX METOLOB COXpaHeHUs
6ropasHoobpasna. MUKPO3IBOMIOLMSA M KO3BOMOLMA MapasMToB M UX X035eB. MexaHu3Mbl
(hopmMMpOBaHKSA YCTONYMBOCTM K aHTMOMOTMKAM M Coco6bl 60pbObI C HEA.

JleMoOHCTpan U

MopTpeTsbl: C. C. YeTBepukos, 3. Maiip.

Tabnmubl n cxembl: «MyTauMOHHaA U3MEHUMBOCTbY», «ITONYNALUMOHHASA CTPYKTYpa BUaa»,
«CxeMa nposiBneHns 3akoHa Xapau-BaiiHGepra», «[BwKywime CUbl  3BONIOLMUN»,
«QKONOrnyecKas M30MAUMA NONYNALMA CeBaHCKOW openu», «leorpagmnyeckas un3onaums
NNCTBEHHMLbI CMOMPCKOIN M NUCTBEHHULbI AaypPCKOI», «[oNyNsaUMOHHbIE BOMHbI YACNEHHOCTM
XULLHUKOB W XepTB», «CXxema [eiCTBUA eCcTeCTBEHHOro ot6opa», «PopMmbl 60pbObI 3a
CyLLEeCTBOBaHUE», «HAYyCTpranbHbIi MeNaHn3m», «KuBble NCKOMaemble»,
«[OKPOBUTENLCTBEHHAA OKpacKa XXMBOTHbIX», «[Mpedynpexjarolas OKpacka >XMBOTHbIX»,
«Pu3nonornyeckne agantaumm», «pncnocobseHHOCTb OpraHu3MoB N eé OTHOCUTESIbHOCTbY,
«Kputepun Buga», «Buabl-gBOMHUKKM», «CTpyKTypa Buga B npupoge», «Crnocobbl
B1A00Opa3oBaHus»,  «leorpadmyeckoe  BuaoobGpa3oBaHWe  TPEX  BWAOB  MlAH[bILLEN»,
«3DKOMOrMYeckoe BKA00OpasoBaHMe BUAOB CUHWLY», «llonunnongsl pacTeHwit», «KanycTHo-
pefeyHbIn rnopuna».

Ob6opyaoBaHue: repbapun pacTeHWiA, KONNeKUMM HaCeKOMbIX, Yydena NTUL 1 3Bepeii C
npuMepamn pasinyHbIX NPUCNOCO6NEHWIA, Yydena NTUL, U 3Bepeil pasHbIX BUAOB, repbapum
pacTeHuin 6M3KNX BUAO0B, 06Pa30BaBLLMXCS pasIMUHbIMK Cocobamu.

JlaGoparopuas padora «BbIfBNeHNe N3MEHUMBOCTM Y 0CO6el OJHOI0 BUAa».

JlaGopaTtopnass padora «[1pUCMOCOGNEHNA OPraHM3MOB UM WX  OTHOCUTE/IbHAsA
LIeN1eco0bpasHOCTb».

JlaGopaTopnas padora «CpaBHeHME BULOB MO MOPOIOrMYECKOMY KPUTEPUID.

Tema 3. Makpo3BoIIOIUA U eé pe3yJIbTaThl

MeTofbl N3y4YeHns Makpo3BOMOLMW. [aleOHTONMOrMYECKNE METOLbI N3YYeHWS 3BOTHOLMN.
MepexofHble POpMbI 1 (UNIOreHeTUYECKUE PAabI OpPraHW3MOB.

Buoreorpagmnueckne metofbl M3yyeHus 3sosounn. CpaBHeHVe qiopbl U (ayHbl
MaTepuKoB 1 OCTPOBOB. buoreorpaguyeckne 061actn 3emnn. Buabl-aHAEMUKA N PENUKTBI.

AMOPUOIOrNYECKE M CPaBHUTENIbHO-MOPJOIOrMYECKNE METOAbI M3YYeHUs 3BOMHOLUN.
"eHeTUYeCKMEe MeXaHU3Mbl 3BONIOLMM OHTOreHe3a W MOABMEHUS 3BOJSIOLMOHHBIX HOBLLUECTB.
"OMOMOrMYHbIE 1 aHAIOTUYHbIE OpraHbl. PyarMeHTapHbIe opraHbl U ataBu3Mbl. MONeKynsapHo-
reHeTUYeckne, OMOXMMUYECKME W MATEMATMYECKME  MeTOfbl  W3YYeHWs  3BOJIHOLMN.
FfomMonornyHble reHsl. CoBpeMeHHbIe METOAbI MOCTPOEHUS (PUNOrEHETUYECKUX [EPEBLEB.

XpOMOCOMHbIE MyTaLMK 1 3BOJIHOLMSA TEHOMOB.

Obuwpme  3aKOHOMepHOCTW  (npaswna)  3BOMKOUMWN.  [lpunyun  cmensvt  QyHKyuil.
HeobpaTMocTb 3aBontoummn. AganTueHas paguaums. HepaBHOMePHOCTb TEMMOB 3BOJTHOLUN.

JleMoOHCTpaLun

MopTpeTbl: K. M. Bap, A. O. Kosanesckuii, ®. Mtonnep, 3. eKKefb.

Tabnuubl 1 cxembl: «PUIOreHETUYECKUI PAL NOLIAAN», «APXEONTepuKe», «3Bepo3ydble
Awepbl», «Cterouetans!», «PUHNOMUTLI», «CemMeHHble NanopoTHUKW», «buoreorpaguyeckme
30Hbl 3emnun», «[peid KOHTUHEHTOB», «PennKTbl», «HavanbHble CTagunm 3MOPUOHANILHOIO
Pa3BUTUSA NMO3BOHOYHBIX XXMBOTHbIX», «["OMOIOTMYHbIE U aHAIOTUYHbIE OpPraHbl», «PYAUMEHTbI»,
«ATaBU3MbI», «XPOMOCOMHbIE Habopbl YefoBeKa W LUMMMaH3e», «[aBHble Hanpas/ieHNs
3BOMOL MU, «OB6LLME 3aKOHOMEPHOCTM 3BOJTHOLNN».

ObopynoBaHve: KOMMeKkuuu, repbapvmn, MynsXXKU KCKOMAeMbIX OCTATKOB OPraHM3mos,
MY/ISDKM TOMOMIOTMYHBIX, aHANOMMYHbIX, PYAMMEHTAPHbIX OpPraHoB W aTtaBM3MOB, KOMEKLUU
HacCeKOMbIX.

Tema 4. IIponcxoxkaeHue u pa3BUTHE JKU3HH HA 3emJie

HayuHble rvnoTesbl MPOUCXOXAEHWUA XW3HW Ha 3emne. AOuoreHes v naHcnepmus.
[loHay4Hble NpefcTaBneHuss O 3apOXAEHUM XU3HU (KpeauuoHu3m). 'mnoTe3a MNOCTOSHHOIO



CaM0o3apoXKAeHUA XN3HN N eé onpoBepkeHne onbiTamu ®. Pean, J1. CnannaHuaHu, J1. MNacTepa.
MponcxoXaeHWe XMU3HU 1 acTpoburonorus.

OCHOBHbIe 3Tanbl HeopraHMYecKoii aBontouun. MnaHetapHas (reosornyeckas) aBoIOLNS.
XvMuyeckas 3BoMoLMA. ABUOreHHbIN CUHTE3 OpraHMYecKMX BELLEeCTB W3 HeOopraHWYecKumX.
OnbIT C. Munnepa n I'. KOpu. O6pazoBaHMe NOIMMEPOB U3 MOHOMePOB. KoalepBaTHas rmnoresa
A. . OnapuHa, runotesa nepeuyHOro OynboHa [pk. XosngeiHa, reHetnyeckas runoresa I.
Ménnepa. Pnéosumsl (T. Yek) n runotesa «mmpa PHK» Y. T'mnéepta. ®opmuposaHe MembpaH
N BO3HWKHOBEHWE NPOTOK/ETKMW.

Wctopua 3emnn n MeTodbl €€ uM3y4veHMs. VICKonaemble OpraHuWYyeckue OCTaTKW.
leoxpoHonorma ©  eé wmeTodbl. OTHOcWTeNbHas M abCOMOTHAA  FEOXPOHONOrUA.
"eoxpoHonornyeckas LWKana: 30HbI, 3pbl, MEPUOAbI, IMOXN.

HauanbHble aTanbl OpraHUYeckom 3sBonouumn. MossneHne 1 3BOMIIOLNSA MEPBbIX KIETOK.
Jsontouna Metabonmsma. BO3HWKHOBEHME MepBbIX 3KOCUCTEM. COBPEMEHHblE MUKPOGOHbIe
OMONNEHKM Kak aHanor nepsblX Ha 3emnie coobuiects. CTpomatonuTbl. [pokapuoTbl U
3yKapuoTbl.

MpouncxoxaeHvie 3ykapnoT (CM6uoreHes). SBOJIOLMOHHOE MPOUCXOXIEHWE BUPYCOB.
[MponcxoxaeHne  MHOFOK/IETOYHbIX  OpraHnu3mMoB. BO3HWKHOBEHWE  OCHOBHbIX  Fpymn
MHOTrOK/1ETOYHbIX OPraH13moB.

OCHOBHble 3Tarbl 3BOMIOUUM BbICWIMX pacTeHnil. OCHOBHble apoMop(o3bl PacTeHWA.
BbIxog pacTeHuii Ha cyLuy. MNosBeHe CNopoBbIX PACTEHWI 1 3aBOeBaHUE UMK CyLIN. CeMeHHbIe
pacTeHus. MponcxoXaeHve LBETKOBbLIX PaCTEHWIA.

OCHOBHble 3Tamnbl 3BOMOLMN XMBOTHOTO Mupa. OCHOBHble apoMOP(03bl XMBOTHBIX.
BeHpackas hayHa. Kembpuinckunid B3pbIB — NOSB/IEHWE COBPEMEHHbIX TUMOB. [epBble XOPA0BbIe
XMBOTHble. YK13Hb B BOZe. DBO/MOLMA NO3BOHOUHbIX. [poncxoxaeHne aMpuonii n penTuimi.
MpoucxoxaeHve MnekonuTarowmx n ntuy. MpuHUMN KIKoYeBoro apomopgosa. OCBOeHMe
6eCno3BOHOYHbIMM 1 MO3BOHOYHBIMM XXMBOTHBIMW CYLUN.

Pa3BuTUe XXN3HW Ha 3em/ie Mo 3pam ¥ nepuojam: apxei, NpoTepo30i, Naseo3on, Me3o3oi,
KaliHOo30M. O6LLan XapaKTepuCcTMKa Kimmara 1 reosiorMyeckmx npoLieccos. MosiBneHme 1 pacLBeT
XapaKTepHbIX OpraHU3MoB. Yrneobpa3oBaHue: ero YC0BUA W B/USIHWE Ha ras3oBblii COCTaB
aTMocaepbl.

MaccoBble BbIMUPaHUS — 3KONOMMYECKME KPWU3UCLI MPOLLNOro. MNpuynHbl U cneacTeums
MaccoBbIX BbIMUPaHWil. COBPEMEHHBIN 3KOMOMMYECKNIn KpU3nC, ero ocobeHHocTu. Mpobnema
COXpaHeHus 6ropazHoobpasmns Ha 3emre.

CoBpemMeHHasa C/UCTeMa OpraHM4Yeckoro mupa. MpuHUMNBLl Knaccugukauum opraHn3mos.
OCHOBHbIe cCTeMaTMyecKue rpynnbl OpraHu3MoB.

JleMoOHCTpaLun

MopTpeTbl: ®@. Peau, J/1. CnannaHduaHwu, J1. Mactep, N. . MeuyHukos, A. . OnapuH, x.
XongeiiH, I'. Ménnep, C. Munnep, I'. FOpw.

Tabnuubl 1 cxeMbl: «CxemMa onbita @. Pean», «Cxema onbiTa J1. Mactepa No M3y4yeHUto
camMo3apoXaeHUs Xu3Hu», «Cxema onbita C. Munnepa, I'. FOpu», «3Tanbl HeOpraHN4YecKou
3BONOUMNNY», «"eOXPOHONOrNYecKas LWKana», «HavanbHble 3Tanbl OpraHWYecKon 3BOMOLUN,
«Cxema 06pa30oBaHuMs 3yKapuoT NyTEM CUMOMOreHesa», «CucTemMa XX1MBOI Npupoabl», «CTpoeHne
BUpYyca», «ApOMOpPMO3bl  pPacTeHUNn», «PUHUODUTLI», «OAHOKNETOUYHbIE  BOAOPOCN»,
«MHOrokneTouHble Bogopocnn», «Mxu», «l1anopoTHUKN», «[ 0/IOCEMEHHbIE PaCTEHUA»,
«OpraHbl LBETKOBbIX PacTeHUn», «Cxema pa3BUTUA >KMBOTHOrO Mupa», «ApoMOopgo3bl
XXMBOTHbIX», «[lpocTeiiime», «KnweyHONoNoCTHbIe», «10CKMe YepBU», «YNEHUCTOHOTME,
«PblObl», «3eMHOBOAHbIE», «lMpecmbikatowmecs», «MTuubl», «Mnekonutatowme», «Pa3Butme
XW3HW B apXemckoim ape», «PasBUTUE XKU3HW B MPOTEPO30INCKOIN 3pe», «PasBUTUE XKU3HW B
Naseo30MCcKoM apex», «Pa3BUTHE XKU3HW B ME3030MCKON 3pe», «Pa3BUTINE XMN3HM B KANHO30MCKOM
ape», «CoBpPeMeHHas cMcTemMa OpraHNyeckoro Mmpa.



O6opypnoBaHMe: repbapum pacTeHWn pasIMYHbIX OTAEN0B, KOMMEKUMM HACEKOMBbIX,
B/I&XKHbIE Npenaparbl >XMBOTHbLIX, PaKOBUHbLI MOJIIFOCKOB, KOJIMEKLUUN WTNIOKOXMX, CKEeneTbl
MO3BOHOYHbLIX >KUBOTHbIX, 4yyena MTWUL, W 3Bepeid, KOMMEKUMM OKaMeHeNoCTeld, MOoNe3HbIX
MCKOMaeMbIX, MY/ OPraHMyYeCcKMX 0CTaTKOB OpraHu3MOB.

BuprtyaabHas JabopatopHasi padora «MojenvpoBaHue onbiToB Munnepa—HOpu no
N3y4eHNto abMoreHHOro CUHTE3a OpraHNYeCcKNX CoOeaNHEHNIA B MEPBUYHO aTMOChepe.

Jlaboparopuasi pa6ora «/3yyeHVe W OMWUCaHWE WCKOMAaeMbIX OCTATKOB [PEBHUX
OpraH13moB».

IpakTuyeckas padora «/13yyeHre 0CO6EHHOCTEN CTPOEHNS PacTeHNIA pasHbIX OTAE/I0B».

IlpakTuyeckas padora «/13yyeHne 0CO6EHHOCTEN CTPOEHMA NO3BOHOUHBIX XMBOTHbLIX».

Tema 5. IIpoucxo:kaeHue yeJ0BeKa — AaHTPONOreHe3

Pasfenbl 1 3agaumn aHTpornonorum. Metofbl aHTPOMOIOrUN.

CTaHOB/EHVE MPeACTaBNEHUIA O MPOUCXOXAEHUN YenoBeKa. PenmrnosHble BO33PEeHWs.
CoBpemMeHHbIe Hay4YHble TEOPUN.

CXOACTBO YenoBeKa C D>KMBOTHbIMW. CUCTEMATUYECKOe TOJIOKEHNE  Ye/OBEKa.
CBUIETENbCTBA CXOACTBA YeNOBEKA C  XXMBOTHLIMW:  CPaBHUTENIbHO-MOP(OIOryecKme,
ambpuonoruyeckme, (U3N0N0ro-bMOXMMNYECKME, MoBefeHYeckre. OTMUMA  4YenoBeka OT
XVBOTHbIX. MMPAMOXOXKAEHNE U KOMM/EKC CBA3AHHbLIX C HUM MPU3HAKOB. Pa3BMTNE TOM0BHOIO
MO3ra 1 BTOPOI CUrHA/IbHON CUCTEMBI.

ABvxyLume cunbl (pakTopbl) aHTpOMoreHesa: 61MONOrMYecKne, counansHole. COOTHOLLIEHME
OMONOrNYeCKMX 1 COLMabHbIX (DAKTOPOB B aHTPOMOreHese.

OCHOBHbIe CTaiMKn aHTponoreHesa. PaHHWe YenoBekoobpasHble 06e3bAHbI (MPOKOHCY/IbI) U
paHHWe MOHrnabl — 06LMe MpeaKn YenoBeKoobpasHbiX 06e3bsH 1 Nitoaen. ABCTPaIONUTEKN —
[BYHOIMe npegkn ntofei. Yenosek yMenblid, NepBble M3roTOBMEHWUSA OPYAMIA Tpyda. Yenosek
NPSMOXOAALLMIA 1 NepBbIA BbIXOA NtofAer 3a npefenbl Agpukn. Yenosek reingensbeprcknin —
06LWMIA NPefoK HeaHAepTaIbCKOro YesloBeKa 1 YesoBeka pasyMHOro. YesnoBek HeaH4epTabCKui
KaK BWf NtOfEeN XOM04HOro Knumara. YenoBek pa3yMHbI COBPEMEHHOrO TuMa, AeHWCOBCKUIA
YesioBeK, OCBOEHME KOHTUHEHTOB 3a npegenamu AQpukn. MNaneoreHeTnKa 1 naieoreHOMMKa.

JBONOLUMSA COBPEMEHHOrO YesioBeka. ECTECTBEHHbIM OT6OP B MONYNALMAX YeNnoBeka.
MyTaunoHHbIN NpoLece U NoMMopgu3M. MonynaunoHHbIe BOJHbI, Apeid reHoB, Murpaums v
«3()heKT ocHOBaTeNSA» B MONYNALUAX COBPEMEHHOIO Ye/I0BEKA.

Yenoseuyeckune pacbl. MoHATME O pace. bonblive pacbl: eBporieomaHas (eBpasniickas),
aBCcTpano-HerponaHas (sKkearopuasibHas), MOHrosomnaHas (asmarcko-ameprikaHckas). Bpems u
MyTW paccefieHns 4enoseka Mo MnaHete. EAMHCTBO  yenoseuveckmx pac. HayuHas
HECOCTOATENbHOCTb pacu3mMa. MNprcnocobneHHOCTb YeNoBeKa K pasHbIM YCI0BUAM OKpYXKatoLLLel
cpedbl. BnunsHue reorpagmyeckoin cpedbl U Apeiida reHoB Ha MOpPMoiornio 1 QU3nonornto
yesioBeka.

MexaucuuniavHapHble  MeToAbl B (PU3MYECcKoin  (6MONOrMYecKoin) aHTPOMooruu.
OBONOUMOHHAA  aHTPOMNONOrMA U Mae0aHTPOMONMONUA  YeIoBeYECKUX  NONynAaumia.
BuocounanbHble  MCCnefoBaHWA — MPUPOAbI  YenoBeka.  ViccrefoBaHve  KO3BOMHOLMM
OMONOrNYecKoro N CoUMabHOro B YeNIOBEKE.

JleMoOHCTpaLun

MopTpeTbl: Y. AapsuH, J1. lukun, A. A. PoruHckuidi, M. M. 'epacmMoB.

Tabnuubl W cxembl:  «MeTofbl  aHTPOMONOrMM», «[ONOBHOW MO3r  YesloBEKa»,
«YenosekoobpasHble 06e3bsHbI», «CKeneT 4enioBeka WM CKeneT LUMMMaH3e», «PyanMeHTbl ©
aTaBuM3Mbl», «[BWKYLUME CWUMbl aHTPOMOreHesa», «3JBO/MOLUMOHHOE APEBO  Ye/oBeKay,
«ABCTpanonmTeKk», «4enoBek ymenblii», «4enoBek NpsMOXoasaLminy, «[deHUCOBCKUIA YeOBEK»
«HeaHgepTanbubl», «KpoMaHbOHLbI», «[peaKkyu 4enoBeka», «3ITarbl 3BOMKOLMUN YEN0BEKaA»,
«Pacbl YenoBeka.

O6opyfoBaHMe: My/sK OKaMeHesloCTel, NpeaMeToB MaTepuanbHOM Ky/bTypbl NPeLKOB
yesioBeKa, penpoayKuum (hotorpagumn) KapTuH ¢ MUGONIOrMYECKUMU 1 BUBNENCKUMI CIOXXeTamu



MPOMCXOXAEHNA YenoBeKa, (poTorpamm HaxoZOK WCKOMaeMblX OCTATKOB YesloBeKa, CKefeT
yesioBeka, MOAENb Yepera YenoBeka W Yeperna LUMMMAH3e, MOLE/b KUCTW YenoBeka U KWUCTU
LUMMMNaH3e, MOAenn Topca NpeiKoB YenoBekKa.

JlaGoparopuas pa6ora «/3y4yeHWe OCOGEHHOCTEN CTPOEHUS CKeneTa 4esoBeka,
CBfA3aHHbIX C NPAMOXO0XKAEHUEM.

IpakTuyeckas padora «/13yyeHne 3KONOrMYECKNX afanTauuii YenoBekar.

Tema 6. IK0J10rusl — HAYKa 0 B3AaMMOOTHOLIEHUSIX OPraHU3MOB M HAIOPraHM3MeHHbIX
CHCTEM C OKpY KaroLei cpeaoi

3apoXaeHne n pa3BuTMe 3konorum B Tpygax A. F'ym6onbgra, K. @. Pynbe, H. A.
CeBepuoBa, 3. lekkens, A. TeHcnn, B. H. CykauéBa. Pa3genbl 1 3agayum akonorun. Csasb
3KOJIOTUN C APYIrMMU HayKaMu.

Metogabl 3konorun. Nonesble HabNHOAEHNA. DKCMEPUMEHTBI B 3KOMIOTUN: NMPUPOAHbIE U
nabopatopHble. MogenvpoBaHue B 3KOMOTMU. MOHUTOPUHT OKPYXatoLLeld cpefpbl: IOKa/IbHBbINM,
PErnoHasbHbIN U rNoGasbHbIN.

3HayeHMe 3KOMOrMYECKUX 3HAHWI ANA 4YenoBeka. DKOMOrMYecKoe MUPOBO33pPeEHME Kak
OCHOBa CBfA3eM 4enoBeyeCTBa C MNPUPOLOA. DPOPMUPOBAHME IKOMOTMYECKOW KY/bTypbl W©
9KO0MOrMYeCKOW rpaMOTHOCTY Hace/eHus.

JleMoOHCTpaL U

MopTpeTbl: A. F'ymbonbar, K. @. Pynbe, H. A. CeBepuoB, 3. 'ekkenb, A. TeHcnu, B. H.
Cykaués.

Tabnuubl U cxembl: «Pa3fenbl 3KoMornm», «MeToabl 3Konorum», «Cxema MOHUTOPUHTA
OKpYXXatoLLel cpefbl».

JlaGoparopnas padora «/13yyeHne METOLOB 3KONIOrMUYECKMX UCCNEeL0BaHNIA».

Tema 7. OpranusmMsl U cpega OOMTAHUSA

Jkonornyeckre (akTopbl W 3aKOHOMepPHOCTM UX  feictBua.  Knaccudurkauyus
9KONIOTUYECKMX  (haKTOpPOB:  abuoTu4yeckuMe, OUMOTUYECKMe,  aHTpomoreHHble.  O6LwWme
3aKOHOMEPHOCTU [eCTBUA 3KOIOrnYecKnx hakTtopos. Mpasuio MuHuMyma (K. LLnpeHrens, HO.
NInbnx). TonepaHTHOCTb. OBPUONOHTHbLIE Y CTEHOOMOHTHbLIE OPraHn3Mbl.

AbrnoTnyeckme aktopbl. CBET KaK 3KOMOrnyecknii gaktop. [encTBme pasHbIX Y4acTKOB
CO/IHEYHOrO CreKTpa Ha OpraHu3Mbl. JKOMOTMYECKUe rpyrnnbl PacTeHWn M XKMBOTHBLIX MO
OTHOLLIEHWNIO K cBeTY. CurHasibHasa posb cBeTa. POTOMNEPUOAU3M.

TemnepaTypa Kak 3KONOrM4yeckuid (haktop. [eictsme TemnepaTypbl Ha OpraHu3Mbl.
MoKMNOTEPMHbIE 1 TOMONOTEPMHbIE OPraHN3Mbl. IBPUTEPMHbBIE U CTEHOTEPMHbIE OPraHn3Mbl.

BnaXKHOCTb Kak 3KONormyeckuii (aktop. MpucrnocobnieHns pacTeHWin K NoLAepXaHWUo
BoAHOro GanaHca. Knaccugukaums pacTeHWW MO OTHOWEHUO K Boge. [pucnocobneHus
XXVBOTHbIX K U3MEHEHWIO BOLHOIO PeXmma.

Cpepgbl 06MTaHUA OpPraHM3MoB: BOAHasA, Ha3eMHO-BO3AYyLUHas, MOYBEHHasdA, youHHas
MOANOYBEHHAsA, BHYTPUOpPraHn3mMeHHas. ®PU3NKO-XUMUYECKME OCOBGEHHOCTU cpef 06UTaHWs
OpraHun3moB. NprcnocobneHns OpraHM3MOB K XXM3HU B PasHbIX Cpeaax.

Buonornyeckne putmbl. BHewWHMe 1 BHYTPeHHME PpUTMbl. CYTOYHbIE U TOANYHbIE PUTMBI.
Mprcnoco6/1eHHOCTL OPraHM3MOB K CE30HHBIM U3MEHEHWAM YC/TOBUIA XXMU3HMN.

YKn3HeHHble (hopMbl OpraHu3MoB. MOHATME O XXM3HEHHON hopme. XKU3HEHHbIE POPMbI
pacTeHWIA: [epeBbsl, KYCTapHWKW, KYCTapHWYKKW, MHOTO/IETHWE TpaBbl, OAHONETHUE TpaBbl.
YKM3HEHHble (POPMbI XKMBOTHBIX: TUAPOOMOHTBLI, re0BUOHTbI, a3po6VOHTLI. OC06eHHOCTH
CTPOEHNSA 1 06pa3a XNU3HW.

BrvoTuueckne  (hakTopbl.  Buabl  GUOTMYECKMX  B3aWMOAENCTBUIA:  KOHKYPEHLMS,
XULLHNYECTBO, CMMOMO3 1 ero opMbl. MapasnTnam, Koonepaums, MyTyaansm, KOMMEHCIU3M
(KBapTMPaHTCTBO,  HaxnebHM4yecTBO). HeTpodmyeckme  B3aMMOAENCTBUA  (TOMMYECKME,
(hopunyeckne, habpuyeckme). 3HaueHMe OGUOTUYECKMX B3aMMOLENCTBMIA N8 CYLLEeCTBOBaHUA
OpraHu13moB B cpefie 06MTaHNA. MPUHLMN KOHKYPEHTHOIO UCK/THOUEHUS.

JleMoOHCTpan U



Tabnubl N cxembl: «OKOOrnyeckne hakTopbl», «CBETOBON CMEKTP», «DKONOrMYecKmne
rPYnMbl XXMBOTHbLIX MO OTHOLLEHWNIO K CBETY», «TenNOKPOBHbIE XUBOTHbIE», «X0/I04HOKPOBHbIE
XVBOTHble», «DPU3NONOTMYECKME afanTauMmn >KUBOTHbIX», «Cpedbl 06MTaHUA OpPraH13MOB»,
«buonornyeckme puTMbIl», «K13HEHHbIE (DOPMbI PACTEHUIN», «KMU3HEHHbIE (HOPMbI XMBOTHBIX»,
«QKoCuCTeMa LUMPOKOMCTBEHHOMO neca», «JKOCUCTEMA XBOMHOrO necax», «Llenn nuTaHms»,
«XULLHNYeCTBO», «Napasntnsmy», «KoHKypeHUns», «CUmMonos», «<KoMmeHcamsms.

O6opyfoBaHue: repbapun PacTeHWn U XKMBOTHBIX, MNPUCMOCO6MEHHbIX K BUSAHUIO
Pa3/INYHbIX  3KONMOTMYECKUX  (haKTOpPOB, repbapuyi  CBETOMOOMBLIX, TEHEMOOUBbLIX 1
TEHEBbIHOCNVBbLIX PacTeHWIA, CBETONOOMBLIE, TEHENOVBbIE W TEHEBLIHOC/MBbLIE KOMHATHbIE
pacTeHus, repbapuny 1 KONNeKLMU TENNOMOOMBBIX, 3MMOCTOMKMX, MOPO30YCTOMYMBbLIX PaCTEHU,
yyyena NTUL W 3Bepeld, repbapuy pacTeHWil, OTHOCAWMXCA K rurpoutam, Kcepogutam,
mMe30(pMTaM, KOMHaTHbIE pacTeHUs JaHHbIX FPYNM, KOIMEKLUN XXMBOTHbIX, 0OMUTAIOLWMX B Pa3HbIX
cpefax, repbapuv U KOMMEKUMWM PacTeHWn U OKMBOTHbIX, 06M1afaloliyx YepTamu
MPUCNOCOBNIEHHOCTN K CE30HHLIM W3MEHEHUSAM YCNOBUA XXWU3HKW, repbapun M KONSeKLMK
PaCTEHUIA 1 XXMBOTHbLIX Pas/INYHbIX XMU3HEHHbIX (DOPM, KOMNEKLMMN XMBOTHBIX, YHaCTBYHOLMX B
pas3/INYHbIX BUOTUYECKMNX B3aUMOLEACTBUSX.

JlaGopaTopHuas padora «BbisB/eHNe NPUCNocobieHnii OpraHM3MoB K B/IMSIHNIO CBETa».

JlaGoparopuas paGora «BblBeHWE NPUCMOCOGNEHNA OpPraHM3MoB K  B/IMSIHULO
Temnepartypbi».

JlaGoparopuas paGora «AHATOMWYECKME OCOBEHHOCTM PacTeHUA W3 pasHbIX MeCT
0bUTaHNA».

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

JKONOrNYecKre XapakTepucTuky nonynaumu. ronynauus kak 6uonornyeckas cucTema.
Pofb HEOAHOPOAHOCTM cpefbl, (M3NYeCKNX GapbepoB M OCOBEHHOCTE 6uonorMn BUAOB B
(hopmMMpOBaHMM NPOCTPAHCTBEHHOW CTPYKTYPbI Monynsauuii. OCHOBHbIE MoKa3aTenv Nonynsumn:
YMCNEHHOCTb, MNOTHOCTb, BO3pacTHasa M M0/0Bas CTPYKTYpa, POXAAeMOCTb, MPUPOCT, TEMMN
pOCTa, CMEPTHOCTb, MUTPaLUS.

3Konornyeckaa CTpykTypa nonynaumun. OLeHKa YMUCNeHHOCTU nonynauuu. duHamuka
nonynauuu v eé perynauus. bruotnyeckmin noteHyman nonynauun. MogenmposaHue AUHaMUKN
nonynaumn. Kpusble pocTa YMCMEHHOCTW nonynauun. KpuBble BbDKMBaHWUA. Perynauus
YMC/IEHHOCTX NONyNAUMIA: PoSib (PAKTOPOB, 3aBUCALMX W He 3aBUCALLMX OT MJIOTHOCTW.
Jkonorunyeckme ctpateruv Bugos (r- n K-ctpaternm).

MoHATMEe 00 3KONOrMyeckol Huwe Buga. MecTtoobutaHne. MHOromepHas MOfeNb
9KOMI0rnyeckor Huwm .M. XatumHcoHa. Pasmepbl 3KOM0rMUYeckor HUWwK. MoTeHumansHas 1
peasi3oBaHHasa HULLN.

Bug Kak cuctema nonynsuuii. Apeasibl BUA0B. Buabl U MX XM3HEHHble CTpaTeruu.
3JKO/I0rnyecKme 3KBUBA/IEHTI.

3aKOHOMEPHOCTU  MOBELEHUS U MUIPaUMii  >KMBOTHbIX. Bronornyeckre WHBasMK
Yy>KEPOAHbIX BMAOB.

JleMoOHCTpaL U

MopTpeT: XK. . XaT4YnHCOH.

Tabnmupl 1 cxembl: «9KOIOTUYECKME XapaKTEPUCTUKN MOMYNALUM», «[1poCTpaHCTBEHHAs
CTPYKTypa nonynauum», «Bo3pacTHble nupamugbl nonynauum», «CKOPOCTb 3acefieHus
MOBEPXHOCTN 3eMAM Pa3/INYHbIMK OpraHn3mMammn», «Mogenb 3KONOrMyecko Huwmn k. W.
XaTuyMHCOHa».

O6opyaoBaHue: repbapun pacTeHNIA, KONMEKLMN XXNBOTHBIX.

JlaGoparopuas padora «[1pucrnocobieHns CeMsaH PacTeHUIA K pacceNeHnto».

Tema 9. JkoJiorusi coo01IECTB. IKOJIOrMYECKHE CUCTEMBbI.

CoobLecTBa opraHuM3MoB. BroUeHO3 ¥ ero cTpykTypa. CBA3n Mexay opraHv3Mamyl B
orougeHo3e.



JkocucteMa Kak OTKpbiTaa cuctema (A. K. TeHcnn). PYHKUMOHaNbHblE 6/10KU
OpraHuM3MoB B 3KOCUCTeMe: MPOAYLEHTbI, KOHCYMEHTbl, PeayLeHTbl. TpouyecKne YpPOBHW.
Tpothmyeckme uenn n cetn. A6MOTUYeCKME GNOKM 3KOCMCTEM. TMOYBbI U Wbl B 3KOCUCTEMAX.
KpyrosopoT BeLLEeCTB M NMOTOK 3HEPTNW B 3KOCUCTEME,

OCHOBHble NoKasarenin 3KocucTembl. Biomacca 1 NpPoayKUmMs. SKONOrMyYeckme nupamupl
ymcen, 6omacchl 1 HEPrUN.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HanpasneHHble
3aKOHOMEpPHbIe CMeHbl COOOLLECTB — CyKLeccuMu. TMepBMYHbIE U BTOPUYHbIE CYKLECCUU N KX
MPUYMHBLI.  AHTPOMOreHHbIE  BO3AENCTBMS  Ha  CcyKueccun. KnumakcHoe — COO06LLECTBO.
Briopa3Hoobpasme 1 NoNHOTa KPYroBopoTa BELLEeCTB — OCHOBA YCTOMYMBOCTY COOOLLECTB.

MpupoAHbIE 3KOCUCTEMbLI. Dxocucmemvl 036p u pek. IKocucmemvl MOpeu U OKeaHos.
IKocucmemvl MyHOp, 1€c08, cmenell, NyCMbvlHb.

AHTPONOreHHble  3KOCUCTEMbI.  ArposkocucTema. ArpoueHos. Pasnnuma  mexay
aHTPOMOreHHbIMW U MPUPOAHBLIMU 3KOCUCTEMAMMU.

Yp6oakocuctembl. OCHOBHbIE KOMMOHEHTbI Ypbo3kocucTeM. Topoackas qiopa n ayHa.
CuWHaHTpoMu3aums  ropoAckor  (ayHbl. Buonornyeckoe UM XO3AWCTBEHHOE — 3HaYeHWe
arpoaKocncTem n ypb03KocucTeMm.

3aKoHOMepHOCTU (hOPMUPOBAHMS OCHOBHBIX B3aVIMOAENCTBUIA OPraH13MOB B 3KOCUCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (knrouesvlx 6u008) 6 PyHKYUOHUPOBAHUU
akocucmem. [epPeHOC 3HEPrUM N BELLECTB MEXJY CMEXHbIMU 3KOCUCTEMAaMU. YCTOMUMBOCTb
OpPraHn3moB, MNONYNAUUA N 3KOCUCTEM B YC/NOBUAX ECTECTBEHHbLIX W aHTPOMOreHHbIX
BO3AeNCTBUINA.

Mexanuzmur 8030elcmeust S(IZP}ZS’HeHulZ PA3HbIX MUnoe Ha Cy60p2aHu3M€HHOM,
OP2AHUSMEHRHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM  YPOBHAX, OCHOBblL IKOJIOSUHUECKOSO
HOPMUPOBAHUSL AHMPONO2EHH020 8030eticmeus. MeTOL0N0INA MOHUTOPUHIA eCTECTBEHHBIX U
aHTPOMOreHHbIX 3KOCUCTEM.

JdeMoHcTpannn

MopTpeT: A. K. TeHcnu.

Tabnuupl 1 cxembl: «CTPyKTypa 6MOLEH03a», «9KOCUCTEMA LUMPOKOIMCTBEHHOIO Neca,
«JKOCUCTEMA XBOMHOIO neca», «PyHKUMOHa/IbHbIE rPYMMnbl OPraHW3MOB B 3KOCUCTEME,
«KpyroBopoT BellecTB B 3kocucteme», «Llenn nutaHua (nactouwiHas, AETPUTHas)»,
«JQKONOrnYyeckas nupamMmmaa Yncen», «3Konormyeckas nupammnia 6uomacchl», «3K0N0rnyeckas
nupammia aHeprum», «ObpasoBaHue 6010Ta», «IepBrUUHasA cyKuLeccus», «BocctaHOBNEHME leca
rnocne noxapa», «9KOCUCTeMa 03epa», «ArpoLeHo3», «KpyroBopoT BeLLECTB 1 NOTOK 3Heprum B
arpoueHo3se», «Ipumepbl Yp603KOCUCTEM.

Ob6opyaoBaHue: repbapun pacTeHWi, KOMNEKUUM HACeKOMbIX, 4Yydena NTUL W 3BEpeN,
rep6apuv KynbTYpPHbIX U AUKOPACTYLLMX PACTEHUIA, aKBApPUYM KaK MOZE/b 3KOCUCTEMbI.

IpakTuueckasi padora «/13yyeHne 1 onmcaHme ypo03KoCUCTEMbI.

JlaGoparopuas padora «/13yyeHne pa3HOO6pa3nsA MeNKUX NOYBEHHbIX YSIEHUCTOHOTUX B
Pa3HbIX 3KOCUCTEMAX».

Ikekypeusi «OKCKYpCUS B TUMUYHBIA GroreoleHo3 (B AybpaBy, 6epesHsK, eflbHUK, Ha
CYXOZ0/bHbIA NI NOMMEHHbIN Nyr, 03epo, 60/10T0)».

DKcKypeust «OKCKYPCUA B arpoakocnctemy (Ha nosne uam B TeNIMYHOE X03AACTBO)».

Tema 10. Buocgepa — rinodajbHas IKocUCTEMA

Buocepa — obLiennaHeTapHas 060n104ka 3eMnu, rfe CyLLeCTBYeT WM CyLlecTBOBa/la
Xn3Hb. Pa3BunTMe NpeacTaBneHnii 0 6ruocdepe B Tpydax d. 3tocca. YueHue B. . BepHaackoro o
orocepe. Obnactn 6uochepsl! 1 eé cocTas. XKMBOe BeLLECTBO BUOCHepbl 1 ero PYyHKLUMK.

3aKOHOMEPHOCTM CyLLeCTBOBaHNA 6uocdepbl. OCO6eHHOCTM Brochepbl Kak rnobasnbHO
aKocuctembl.  [MHamuyeckoe paBHOBecMe B 6uoctepe. KpyroBopoTbl  BELECTB U
ouoreoxvMmnyeckme LMKbI (Yrneposa, asorta). PUTMUYHOCTL SBNEHUIA B Grochepe.



3oHabHOCTL 6uocepsbl. MoHATVE 0 6ruome. OCHOBHbIE BUOMBI CYLUN: TYHAPA, XBONHbIE
neca, CMeLlaHHble U LUMPOKOIMCTBEHHbIE Nleca, CTenu, caBaHHbI, MYCTbIHW, TPOMMUYeCcKue neca,
BbICOKOropbs. Knumar, pacTUTebHbIA 1 KMBOTHBI MUP GMOMOB CyLLW.

CTpyKTypa 1 (hyHKLMS XKMBbIX CUCTEM, OLLeHKa X PECYPCHOI0 NoTeHUMana 1 6uoctepHbIX
OYHKLUWIA.

JleMoOHCTpaLuu

MopTpeTbl: B. V. BepHagckuia, 3. 3tocc.

Tabnumupl 1 cxembl: «"eoctepbl 3emn», «KpyroBopoT asota B npupoge», «Kpyrosopot
yrnepoza B npupoge», «Kpyrosopot Kuciopoga B npupoge», «KpyroBopoT BOAbl B NMPUPOLE»,
«OCHOBHble 61MOMbI CyLLN», «<KnnmaTnyeckue nosca 3eMnm», «TyHapa», «Tanray», «CMeLlaHHbIiA
nec», «LLINpOKONMCTBEHHBIN nec», «CTenb», «CaBaHHa», «[1yCTbIHSA», «TPONUYECKNIA NEC.

O6opyaoBaHue: repbapun pacTeHNA pasHbIX G1IOMOB, KOINEKLMN XKNBOTHbIX.

Tema 11. YesioBek M OKpYy:Kalouias cpeaa

JKONornyeckme Kpusmcbl U UX NpUunHbLL. Bo3geicTBre 4YenoBeka Ha 6Guocdepy.
3arpssHeHvie BO3ayLLIHOM cpefbl. OxpaHa Bo3ayxa. 3arpsasHeHve BOAHON cpefpbl. OXpaHa BOAHbLIX
pecypcoB. Pa3pyLueHune noysbl. OXpaHa NOYBEHHBIX PECYPCOB. VI3MeHeHWe Kammara.

AHTPONOreHHOE BO3AENCTBME Ha PaCTUTENbHBIV U XXMBOTHBIA MUP. OXpaHa pacTUTE/IbHOrO
M XMBOTHOTO MMpa. OCHOBHblE MPUHUMNLI OXpaHbl NpupoAbl. KpacHble KHUru. Oco6o
oxpaHsieMble NpupoaHble TeppuTopumn (OOMT). BoTaHMYeckme cafibl M 300/10MMYECKME MapKu.

OCHOBHble NMPUHLMMNbI YCTONYMBOrO PasBUTUA YeNOBEYECTBa U NpUpoabl. PaunoHanbHoe
NPUPOAONO/b30BaHNE W COXPaHeHWe OGMONOrMyeckoro pasHoobpasus 3emnn.  O6uwwme
3aKOHOMEPHOCTM rN106abHbIX 3KON0rMYECKMX Kpu3ncoB. OCOBEHHOCTN COBPEMEHHOIO Kpur3unca
W ero BepOATHbIE MOCNeLCTBUS.

Pa3BMTME METOA0B MOHWUTOPMHIa PasBUTUA  OMACHbLIX TEXHOreHHbIX MPOLECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
snepeemuxe. buonocuueckoe pasnoobpaszue u duopecypcol. Hayuonanvnvle ungopmayuonuvie
cucmemol, obecneyugarowue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOEIbHLIX 6UO08 U
akocucmem. OCHO8bL IKOpeabuIUmMayuu IKOCUCmem U cnoco608 60pbovl ¢ OUONOBPENHCOCHUIMU.
PeKOHCWlpyKuM}Z MOPCKUX U HA3ZEMHBIX IKOCUCMEM.

JleMoOHCTpaL U

Tabnmubl 1 cxeMbl: «3arpasHeHue aTMociepbl»,  «3arpssHeHVe  rugpochepbl»,
«3arps3HeHme NouBbI», «MapHNKOBLINA 3thheKT», «OCco60 OXpaHsAeMble MPUPOAHbIE TEPPUTOPUN»,
«Mogenun ynpasnisemoro Mumpa.

O6opyaoBaHue: hoTorpagmnm OXpaHSeEMbIX PAaCTEHWI N XKMBOTHbIX KpacHOW KHUIM Poccuiickoi
depaepaumn, KpacHo KHUI pernoHa.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI ITO BUOJIOI'NA HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®rOC COO ycraHaBnMBaeT TpeboBaHWA K pe3ynbTaTaM OCBOEHUSI 06ydvatoLmmmucs
nporpamm cpefHero o6Lero 06pas3oBaHns: IMYHOCTHbIE, MeTanpeAMeTHbIE U NPeAMETHbIE.

B CTpyKType IMYHOCTHBIX pe3y/ibTaTOB OCBOEHWS MporpaMMbl Mo 6UOMOTUN BbIAENEHbI
cnefytowme  COCTaBNSAOLWME:  OCO3HaHWE  00Y4altoLMMUCS  POCCUIACKOM  FpadkKAaHCKOiA
WOEHTUYHOCTU — TOTOBHOCTM K CamopasBUTUIO, CaMOCTOSITENIbHOCTM W CaMOOMpPeLeNieHuto,
naaudue momusayuu K 06y‘-IEH|/IIO 6|/|OI'|OF|/|I/|, ueirenanpaesieHnoe paseumue BHyTpeHHI/IX
y6eXXAEHNI IMYHOCTN HA OCHOBE K/IHOYEBbIX LIEHHOCTENM M UCTOPUYECKUX Tpaauumi pasBuTus
BMONOrNYECKOro 3HaHUs, comosHocmb U cnocobHocms 00YHAIOLWUXCA PYKOBOLCTBOBATLCHA B
CBOEN  [1eATeNbHOCTU  LLEHHOCTHO-CMbIC/IOBBIMM  YCTAHOBKamu,  MPUCYLLMMKU  CUCTEME
61onornyeckoro  06pasoBaHus,  Haruuue  npagocosnanus — IKONOTUYECKOW  KY/bTYpbl,
cnocobrocmu cmasumsv LENN U CTPOUTL YKNU3HEHHbIE MaHbI.



JInyHOCTHbIE pe3y/bTaTbl OCBOEHWS MPOrpaMmbl Mo 6MOMOrMK LOCTUraKTCA B e4UHCTBE
y4ebHOM 1 BOCNUTATENbHOW AeATeNIbHOCTM B COOTBETCTBUMU C TPaAULMOHHLIMUA POCCUACKMU
COLMOKY/IbTYPHBIMMW, UCTOPUYECKUMU W LYXOBHO-HPABCTBEHHbLIMU LLEHHOCTAMM, MPUHATLIMA B
obLyecTBe npaBuiamMyM M HOpMamy NOBEAEHUS U CMOCOGCTBYHOT MpoLeccaM CaMoro3HaHus,
CaMOBOCMUTAHWS N CamMOpa3BUTUA, PasBUTUS BHYTPEHHEN MO3NLUM NMYHOCTM, NATPUOTMU3MA U
YBKEHMSI K 3aKOHY W MpaBOMopsAKy, YeNoBeKy Tpyfda W CTapluemy MOKONEHMI0, B3aMIMHOIO
YBOXKEHWS,  OEPeXHOro  OTHOWEHMA K  KYJbTYPHOMY  Hacneauto 1 Tpaguumsam
MHOTOHaLMOHa/IbHOr0 Hapoga Poccuiickor depepaun, NPUPOLE Y OKPYXKatoLLEN cpege.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS Y4eOHOro npeamera «brnonorusa» AoMKHbl 0TpaXKaTb
FOTOBHOCTb M CMOCOGHOCTb 06Y4aroLMXC PYKOBOACTBOBATLCA CHOPMUPOBAHHOW BHYTPEHHEN
nosnuMen IMYHOCTM, CUCTEMOM LEHHOCTHBIX OPWEHTAUW, MNO3UTUBHLIX BHYTPEHHUX
y6eXXeHNn, COOTBETCTBYIOLMX  TPaAUUMOHHLIM  LIEHHOCTSM  POCCUIACKOrOo  O6LLEeCTBa,
pacLUMpeHVe XXM3HEHHOTO OMbITa M ONbITa LeATelbHOCTU B MPOLecce peannsauuy OCHOBHBIX
Hanpas/ieHNiA BOCNUTATENIbHON AeATeNIbHOCTH, B TOM YMC/IE B YaCTU:

1) rpaKIaHCKOro BOCIIUTAHMS:

ChOPMMPOBAHHOCTb  FPaXKAAHCKOM  No3vumy  00yyatolwerocsi Kak aKTMBHOIO U
OTBETCTBEHHOIO Y/IeHa POCCUIACKOro 06LLECTBa;

0CO3HaHMe CBOMX KOHCTUTYLMOHHbIX MNpaB W 0653aHHOCTEN, YBaXKEHME 3aKOHa W
MpaBOMOPALKa;

FOTOBHOCTb K COBMECTHOI TBOPYECKOM AeATeNIbHOCTU NPU CO3L4aHNM YYeOHbIX NPOEKTOB,
peLeHny y4ebHbIX 1 No3HaBaTeNbHbIX 334a4, BbIMONHEHUN BUOMOMMYECKNX IKCMEPUMEHTOB;

CMOCOOHOCTL  OMpefensaTb COOCTBEHHYHO MNO3ULUMIO MO OTHOLWIEHWKD K  SAB/IEHUAM
COBPEMEHHOW XXN3HU N 06BACHATD €§;

YMEHWe  y4uMTblBaTb B  CBOWX  [ENCTBMSX  HEOOXOAMMOCTb  KOHCTPYKTMBHOIO
B3aVMOAENCTBUA NMIOAEN C pasHbIMU YORXAEHNAMU, KYNbTYPHbIMU LEHHOCTAMMW U COLMaIbHbIM
MONIOXKEHNEM;

FOTOBHOCTb K COTPYAHWYECTBY B MpoLecce COBMECTHOIO BbIMOMHEHUS YYEOHbIX,
Mo3HaBaTeNlbHbIX W UCCNeA0BaTeNIbCKUX 3afay, YBaXWUTENbHOr0 OTHOLIEHUA K MHEHUIO
OMMOHEHTOB NP 0OCYXKAEHUM CMIOPHBIX BOMPOCOB 6V0N0rMYECKOro COAepXKaHUs;

FOTOBHOCTb K N'yMaHWUTapHOIN 1 BOIOHTEPCKON AeATeNbHOCTY;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

CHopMMPOBAHHOCTb POCCUMACKON IPaXKAaHCKOW UAEHTUYHOCTU, NaTPUOTU3MA, YBXKEHUS K
CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTV nepef POAMHONA, FOPAOCTM 3a CBOW Kpaid, CBOH
PoAVHY, CBOW 3bIK U KYNbTYpPY, MPOLLIOE U HACTOSLLIEE MHOMOHALMOHa/IbHOMO Hapoa Poccuu;

LIEHHOCTHOE OTHOLLIEHME K NPUPOAHOMY HaCNeAMIo U NaMSATHUKAaM NPUPOAbI, 4OCTUMXKEHNAM
Poccum B Hayke, UCKYCCTBE, COpTe, TEXHOMOTUAX, TPYAE;

CMOCOBHOCTbL OL|eHMBATb BKNad POCCUACKNX YUHEHbIX B CTAHOB/IEHME U pa3BuTMe G1uonoruu,
MOHVMaHWSA 3Ha4YeHWs BMOMOrMM B MO3HAHWM 3aKOHOB MPUPOAbLI, B >KWU3HW 4YenoBeka W
COBPEMEHHOr0 06LLECTBa;

naeriHas yoeXaeHHOCTb, FOTOBHOCTb K CNY)XKeHUIO 1 3awmte OTevecTBa, OTBETCTBEHHOCTb
3a ero cyaboy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

0CO3HaHMe AYXOBHbIX LIEHHOCTe POCCUIACKOr0 Hapoaa;

ChopMMPOBaHHOCTb HPABCTBEHHOI O CO3HAaHWS, 3TUYECKOrO NOBEAEHUS;

CMOCOBGHOCTL OLEHMBATb CUTYaLMIO M MPUHMMATb OCO3HAHHbIE PELLIEHWS, OPUEHTUPYACH Ha
MOpa/ibHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTM;

0CO3HaHMe NMYHOI0 BKMafa B MOCTPOEHME YCTOMYMBOr0 ByAYLLEro;

OTBETCTBEHHOE OTHOLLIEHWE K CBOVMM POAUTENSAM, CO3A4aHMI0 CEMbM Ha OCHOBE OCO3HAHHOIO
MPVHATMS LEHHOCTEN CeMEeNHON XXM3HM B COOTBETCTBUM C TPaauLmMaMmn Hapoaos Poccuu;

4) 3cTeTHYECKOT0 BOCIIUTAHUS



3CTETUYECKOe OTHOLLEHVE K MUPY, BK/IKOYasd 3CTETUKY ObiTa, HAYYHOrO U TEXHUYECKOIO
TBOPYECTBA, CMOPTa, TPYAa, 06LLECTBEHHbIX OTHOLLEHWI;

MOHMMaHWe 3MOLMOHAIbHOTO BO3LEVCTBUS YXKUBOW NPUPOAbI 1 €€ LLEeHHOCTW;

FOTOBHOCTb K CaMOBbIP@KEHWIO B pa3HbIX BMAAaX WCKYCCTBA, CTPeMSIEHWE MPOsBAATH
KayecTBa TBOPYECKOMN INUYHOCTY;

5) ¢musuyeckoro BocnuTaHus, (OPMHMPOBAHMSA  KYJBTYPbl 3A0pPOBbS W
IMOIIMOHAJIBHOI'0O 6JIaFOIIO.IIy‘ll/IH:

NMOHUMaHWe 1 peann3aunsa 340POBOro 1 6e3onacHOro obpasa »msHu (340poBoe NuTaHue,
cobofeHne TMIMEHNYECKMX NPaBnn 1 HOPM, cOaaHCUPOBAHHbLIA PEXUM 3aHATUI 1 OTAbIXa,
perynapHas gusmyeckad akTUBHOCTb), OEpPeXXHOro, OTBETCTBEHHOrO W KOMMETEHTHOrO
OTHOLUEHUSA K COBCTBEHHOMY (PM3MYECKOMY U NMCUXUYECKOMY 3[0POBbLIO;

MOHVMaHWe LEHHOCTM MpaBua  WHAMBUAYASTbHOTO W KOMJIEKTUBHOIO 6e30MacHoro
MOBEAEHNS B CUTYaLMAX, YIPOXKAOLLMX 3L0POBLIO U XKU3HU NHOAEN;

0CO3HaHWe NOCMeACTBUIA M HENPUATUA BPeAHbIX MNpUBbIYEK (YNOTPebneHns ankorons,
HapKOTUKOB, KypeHus);

6) TPY10BOr0 BOCIIUTAHUSA:

rOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCTN MacTepcTBa, TPYAoo6ue;

FOTOBHOCTb K aKTMBHOM [eATeNIbHOCTN TEXHONOMMYECKOW U COLMaNibHOM HanpaB/ieHHOCTH,
CMOCOGHOCTb MHULMMPOBATb, N1AHNPOBATL M CAMOCTOSATE/IbHO BbIMOJHATL TaKyt AeATe/IbHOCTb;

MHTEpPeC K pas/iMyHbIM cepaM NpodecCUOHaNbHON AeATeNbHOCTU, YMEHUE COBepLUaThb
0CO3HaHHbI BbIOOP OyAyLLE Npodeccum 1 peann3oBbiBaTb COBCTBEHHbIE YKNM3HEHHbIE NaHbI;

FOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHMIO M caMo06pa3oBaHMIO Ha MPOTSXXEHWUN BCei
XN3HW;

7) IKOJIOTrM4€eCKOr0 BOCIIMTAHMS:

3KOMOrMYeCcKM LienecoobpasHoe OTHOLLEHME K NPUPOLE KakK UCTOYHMKY XU3HW Ha 3emsie,
OCHOBE €€ CyLLeCcTBOBaHUS;

MOBbILLIEHNE YPOBHSA 3KOJIOMMYECKON KyNbTypbl: MPUOBpPeTeHMe OMbiTa MIaHUPOBaHUS
MOCTYIMKOB M OLEHKN MX BO3MOXHbIX NOCNEACTBUIA A1 OKPY>KAOLLEA cpeabl;

0CO3HaHWe rnobanbHOro Xxapakrepa 3KOM0rM4eckux nNpobsem 1 NyTein Ux peLleHuns;

CMOCO6HOCTbL MCNO/Mb30BaTh NPMOGPETaEMbIE MPY U3YHEeHUN BUOMOTUIN 3HAHUA N YMEHUS
npyu pelleHn npobnem, CBA3aHHbLIX C pauMOHaIbHbIM MPUPOAONO/b30BaHMEM (CobnoaeHMe
npaBun NOBEAEHUS B NPUPOAE, HampaBNeHHbIX Ha COXPaHEeHWe pPaBHOBECUSI B 3KOCUCTEMAX,
OXpaHy BMAOB, 3KOCUCTEM, Brochepsbl);

aKTMBHOE HENpuATME [AENCTBUIA, MPUHOCALLMX BPed OKPY>KAalOLLen NpuUpoaHoOR cpege,
YMeHMe NPOrHO3MpoBaTb HebMaronpuATHbIE 3KOMOTMYECKMe NOCNeACTBUA MPesnpUHUMAaeMbIX
AEVCTBUIA 1 NpeaoTBpaLLaThb uX;

Ha/lnuMe pPasBUTOr0 3KOMOMMYECKOrO MbILLIEHNS, 3KOIOTMYECKON Ky/NbTypbl, OMblTa
[eATeNbHOCTU  3KONOTrMYECKOM  HanpaBNeHHOCTW, YMEHWS PYKOBOACTBOBATbCS WMMW B
Nno3HaBaTe/lbHON, KOMMYHWKaTUBHON WM COUMANbHON MNpakTWKe, FOTOBHOCTM K Y4yacTUIO B
NPaKTUYECKOW AeATeNIbHOCTM 3KONOMMYECKOI HanpaBeHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

ChOPMMPOBAHHOCTb  MMPOBO33PEHMS, COOTBETCTBYHOLLENO COBPEMEHHOMY  YPOBHIO
pasBUTUA HaykM WU OOWECTBEHHOW MpaKTWKWM, OCHOBaHHOrO Ha Auanore KynbTyp,
CMOCOBCTBYHOLLEr0 0CO3HAHMIO CBOEr0 MECTa B MOIMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBAHME A3bIKOBOIN Y YATATENIbCKOW KYNbTYPbl Kak CPeACTBa B3aMOeCTBIS
MEeXAy NoabMU 1 MO3HAHUA MUPa,;

MOHVMaHVe Ccreunpukn BMoNorMM Kak Hayku, OCO3HaHWsA eé ponv B (POpMUpOBaHUU
paLmoHaNbHOIo0 Hay4YHOro MbILLIEHUS, CO3[4aHUN LIENOCTHOMO NPeACTaBIeHNs 06 OKpYXKatoLLeM
MMpe Kak O eAMHCTBEe TMpupoAbl, 4YenoBeka W 00LWeCTBa, B MO3HAHWM MNPUPOLAHbLIX
3aKOHOMEPHOCTEN 1 peLLeHM NPo6/1eM COXpaHEHUS MPUPOAHONO PaBHOBECHS;



YO6eXXAEHHOCTb B 3HAYMMOCTM GUMONOrMKN A5 COBPEMEHHON LMBMAM3ALMN: OBecreveHmns
HOBOI0 YPOBHS PasBUTUA MeAMLMHbI, CO3LaHue MepcneKTUBHbIX BUOTEXHOMOIMIA, CNOCOOHBLIX
pellaTb PecypcHble NPo6/eMbl pa3BUTUA YesloBeYeCTBa, MOMCKa NyTein BbIXoda U3 rnodasbHbIX
3KONOrMyeckmx npobnem n obecrneyeHns nepexoda K yCToumBoMy pasBuTUIO, paLoHa/IbHOMY
MCNONb30BaHMIO NMPUPOLHbLIX PECYPCOB M POPMUPOBAHUIO HOBbLIX CTAHAAPTOB XW3HM;

3aMHTEPECOBAHHOCTb B MOMYYEHUN BUOMOTMYECKUX 3HAHWIA B LENSX MOBbLILLEHNS OOLLEN
Ky/NbTypbl, €CTECTBEHHO-Hay4YHOM [pPaMOTHOCTM, KaK COCTaBHOM 4YaCTW (PYHKLUOHa/IbHOM
rPaMoOTHOCTM 06YyYatoLLMXCS, POPMUPYEMOI MPKN N3yHeHUn BUoNoruu;

MOHVMaHVe CYLHOCTM MEeTOLOB MO3HaHWS, WCMO/b3YeMbIX B eCTeCTBEHHbIX HayKax,
CMOCOGHOCTM UCMO/b30BaTh MOJlyYaeMble 3HaHUA A1 aHam3a WM 0ObACHEHWS  ABMEHWIA
OKPY>KaloLero mupa M MNpoUCXOAsALMX B HEM W3MEHEHWA, YMeHWe fenaTb 060CHOBaHHbIE
3aK/IOYEHMA Ha OCHOBE HayyHbIX (haKTOB W MMEHLMXCA [aHHBbIX C Lenbl Moy4veHus
[0CTOBEPHbIX BbIBOLOB;

CMOCOBGHOCTb CaMOCTOATENIbHO UCMO/b30BaTb OMONOrMYECKNe 3HaHUA [NA  peLUeHuns
Npo6s1eM B peasibHbIX XXMU3HEHHbIX CUTYaUMSX;

0CO3HaHWe LEHHOCTU Hay4HON AeATeNlbHOCTW, FOTOBHOCTb OCYLLECTBAATL MPOEKTHYHO U
nccnefoBaTe/bCKy AeATeIbHOCTb MHAMBUAYAIbHO W B TPYNMe;

TOTOBHOCTb M CMOCOBGHOCTb K HerpepbiBHOMY 00pa30BaHWIO M CcaM000pa3oBaHuIo, K
aKTVBHOMY MOJTyY4EHUKO HOBbIX 3HaHWW N0 6MOMOTUN B COOTBETCTBUU C XKM3HEHHbLIMU
NMOTPe6GHOCTAMMN.

METANPEIAMETHBIE PE3YJIBbTATHI

MeTanpeaMeTHble pesy/bTaTbl OCBOEHUS y4ebHOro npeamera «buonorus» BKIKOYAKOT:
3HauMMble And  (DOPMMPOBAHUA  MUPOBO33PEHMS  OOYYaAOLUMXCA  MeXAUCUUMNAVHAPHbIE
(MexnpeameTHbIE) 06LLeHayYHbIe MOHATUSA, OTPXKAKOLLME LIeNOCTHOCTb HAYYHOW KapTWHbI MUpa
1 cneuudqurKy MeToLoB NO3HAHWSA, UCMO/b3YEMbIX B ECTECTBEHHbIX HayKax (BELLECTBO, 3HEprus,
AB/IEHNE, MpOLecc, CUCTEMa, HayuHbI (hakT, MPUHLUMN, TUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, WccnefoBaHve, HabntofeHve, U3MepPeHWe, 3KCNepUMEHT W LpPYrue); YHUBepCaibHble
yyebHble feicTBUsA (MO3HaBaTe/lbHble, KOMMYHUKATUBHbIE, PErynsaTUBHbIE), 06ecneynBaroLLme
(hopMnpoBaHME (PYHKLMOHA/ILHON FPaMOTHOCTU M COLMaNbHOW KOMMETEHLMM 06yYatoLmxcs;
CMoco6HOCTb obyyaroLmxcs 1CNoNb30BaTh OCBOEHHbIE MEeXANCLUMMNINHAPHbIE,
MWUPOBO33PEHYECKME 3HAaHUA W YHUBEpCa/bHble Y4yebHble [EeACTBUA B MO3HABATE/IbHON 1
CoLVabHON NpakTuKe.

B pe3ynbtate wu3yyeHWs OMONOrMM Ha YpPOBHe cCpefHero o6Lero o6pas3oBaHUA Yy
obyvatoulerocs 6yayT chopmmpoBaHbl NO3HaBaTe/IbHblE YHMBEPCA/IbHbIE YYeOHble AeNCTBUS,
KOMMYHUKATUBHbIE YHMBEPCa/bHblE Y4yebHble [AeNCTBUSA, PerynsTuBHbIE YHUBEPCA/bHbIE
yyebHble [eiCTBUSA, COBMECTHas LeATe/IbHOCTb.

MeTanpegmeTHble pe3y/bTaTbl OCBOEHWS MNPOrpaMMbl CpefHero obuiero obpasoBaHus
[O/MKHbI OTpaXKaTb:

OBnaneHne YHUBEPCAJIbHBIMH yqeﬁnban NMo3HaBaTeJIbHbBIMU ):[eﬁCTBI/IHMH!

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHUS:

CaMoCTOATENIbHO (hOPMYNMPOBATL W aKTyasM3upoBaTb Npobnemy, paccmaTpumeaTtb eé
BCECTOPOHHE;

1CNO/b30BaTb MPY OCBOEHWW 3HaHWUIA MPUEMBI IOTNYECKOT0 MbILLIEHNS (aHaIM3a, CUHTE3a,
CpaBHeHMS, Knaccupukauum, 0606LLEHNS), PacKpbIBaTb CMbICA OMOMNOrMYECKUX MOHSATWIA
(BblAeNsATb NX XapakTepHbIe NPU3HaKK, YCTaHaB/IMBATb CBA3WN C APYTMMU NOHATUAMN);

OrMpefenaTb Lenn [eAaTeflbHOCTW, 3ajaBas MmapaMeTpbl U KPUTEpUUM UX [OCTUMXKEHUS,
COOTHOCUTb Pe3ynbTaTbl AeATENIbHOCTM C NMOCTaB/IEHHbIMU LieNnsamMu;

1CNoMb30BaTb OMOMOTNYECKUe MOHATUA 1A OObACHEHUS (aKTOB W ABNEHWUIA >KUBOWA

npupoabI;



CTPOUTb JIOTNYECKME pacCyXaeHns (MHAYKTUBHbBIE, AeAYKTUBHBIE, N0 aHAIOMN), BbISB/IATH
3aKOHOMEPHOCTU 1 NPOTUBOPEUNA B PacCMaTpUBaeMbIX ABNEHUAX, (DOPMYNMPOBATL BbIBOAbI U
3aK/IOYeHNS;

MPUMEHATb CXeMHO-MOJeNbHbIe CPeACcTBa A9 MPeACTaBNeHUs CYLLEeCTBEHHbIX CBA3EN U
OTHOLLEHWIA B M3y4yaeMbIX OMOMOTMYECKMX 00bEeKTax, a TakKe MPOTMBOPEYMIA PasHOro poja,
BbISIBNIEHHbIX B Pa3/IMYHbIX MHPOPMALMOHHBIX UCTOYHUKAX;

paspabatbiBaTh MaaH pelleHns nNpobnemMbl ¢ YH4ETOM aHaIM3a MMEIOLUXCA MaTepuasibHbIX
1 HemaTepuabHbIX PECYpPCOB;

BHOCUTb KOPPEKTWBbLI B [eATENbHOCTb, OLEHMBATb COOTBETCTBME Pe3y/bTaToB LENAM,
OLeHMBATb PUCKM MOCNEACTBUN feATeNbHOCTH;

KOOPAVMHUPOBaTL W BbIMOMIHATL PpaboTy B YC/IOBUSAX PeasibHOro, BUPTYasIbHOrO W
KOMOVHMPOBaHHOI 0 B3aMOENCTBUS;

pa3BMBaTb KPeaTVBHOE MbILL/IEHNE NP PELLEHMMN XU3HEHHbIX NMPO6/IEM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE EeHCTBHS:

BNafeTb HaBblKaMW y4ebHO-UCCNef0BaTeIbCKOM WU NPOEKTHOW LeATeNlbHOCTH, HaBblKaMu
paspeLleHns nNpo6aem, CnocO6HOCTHI0 Y FTOTOBHOCTHIO K CAMOCTOATE/IbHOMY MOUCKY METOZO0B
peLLeHns NPaKTUYeCKMX 3aaad, NPUMEHEHWIO Pa3IMYHbIX METOA0B NMO3HAHWS;

1CMOMb30BaTh Pas/iMyHble BUAbl AEATE/IbHOCTW MO MONYYEHWUIO HOBOIO 3HaHWSA, ero
WHTepnpeTauun, NpeobpasoBaHNio U MPUMEHEHUIO B YYeOHbIX CUTyauusx, B TOM YuUCie npu
CO3aHNM Y4eBHbIX 1 COLMabHbLIX MPOEKTOB;

(hopmMMpOBaTb Hay4HbI TUM MbILLMEHUA, BAAETb HAYYHON TEPMUHOOTUEN, KNHOYEBBLIMU
MOHATUAMW N METOJAMM;

CTaBUTb U (hOPMYNMpPoBaTb COOGCTBEHHbIE 3aayM B 06pa3oBaTefibHON AeATeNbHOCTU U
YKM3HEHHbIX CUTYaLMAX;

BbISIBATb MPUUYMHHO-CNELCTBEHHbIE CBA3M M aKTyanM3vpoBaTb 3ajady, BblABUraTb
runoTesy eé peLleHns, HaXoANUTb apryMeHTbl /15 JoKa3aTe/IbCTBa CBOMX YTBEPXKAEHWI, 3a/1aBaTh
napameTpbl ¥ KPUTEPUU pPeLLeHus;

aHasM3MpoBaThb NoJyYeHHbIE B XOe peLLeHns 3afauum pe3yibTaTbl, KPUTUYECKUN OLEHMNBATb
NX [OCTOBEPHOCTb, NPOrHO3MPOBaTh N3MEHEHWE B HOBbIX YC/TOBUSIX;

[iaBaTb OLEHKY HOBbIM CUTYyaLuaM, OLEeHVBATb NPUOBPETEHHBIV OMNbIT;

OCYLLECTB/IATL Lie/IeHanpaBieHHbIA MOUCK MepeHoca CPefcTB M CrnocoboB [AelCTBUA B
MPOMeccUoHaIbHYIO Cpeay;

YMeTb  MNEPeHOCUTb  3HaHMS B MO3HABATE/IbHYHD W MPaKTUYecKyrd  06nactu
XU3HELeATeIbHOCTH;

YMETb MHTErpupoBaTh 3HaHUA U3 pPa3HbIX NPeAMETHbIX 06/1acTei;

BblBUraTb HOBble WAeW, NpefnaraTb OpPUrMHabHbIE MOAXOAbl W PeLleHWs, CTaBUTb
npo6nembl 1 33a4u, JONYCKaloLMe albTePHATUBHbIE PeLLeHMS.

3) padora ¢ unpopmaumeii:

OPWEHTUPOBATLCA B Pa3/IMYHBIX UCTOYHUKAX WHMOpMauMKn (TekcTe yyebHOro nocooms,
Hay4HO-MONYNAPHON NUTepaType, 6UONOrMYECKUX CMOBAPsAX U CNPABOYHMKAX, KOMMbIOTEPHbIX
6azax [aHHbIX, B VIHTepHeTe), aHaM3MpoBaTb WHMOPMALMIO PasINYHbIX BUAOB U (HOpM
NpeacTaBNeHns, KPUTUYECKN OLeHMBATL €€ OCTOBEPHOCTb U HEMPOTUBOPEUNBOCT;

(hopmyniMpoBaTh 3anpocbl WU NPUMEHATb pa3/IMYHble MEeTOAbl MpW MOUCKe M OoTbope
61ONOrNYECKOon MH(OPMALLMK, HEOOXOANMOW A5 BbINOMHEHMS YYeOHbIX 3a4ay;

npuobpetaTb OMbIT WCMO/b30BaHNS MH(POPMALVOHHO-KOMMYHUKATUBHBIX TEXHOMOIMA,
COBEpPLLEHCTBOBATL Ky/bTYPY aKTUBHOIO UCMO/b30BaHNSA Pa3/IMYHbIX MOUCKOBbIX CUCTEM,;

CaMOCTOATE/IbHO  BbIOMpaTb  ONTUMaNbHYIO  (DOPMY MpPeAcTaBleHns  HGUOIOrMYeCcKoi
MHopMaL MK (CXeMbl, rpaurky, Auarpammebl, Tabnmupbl, PUCYHKU 1 SPYrOe);

MCNONb30BaTh HAay4HbIA A3bIK B KayeCTBe cpefcTBa Mpu pabote C OGMONOrMYeckKow
MH(opMaumeld: NPUMEHSATb XMMUYECKMe, (U3NYEeCKMe U MaTeMaTUYecKne 3Haku U CUMBOJbI,



(hopmysibl, abbpeBmaTypy, HOMEHKNATypy, WCMoMb30BaTb U Mpeobpas3oBbiBaTb 3HAKOBO-
CYMBO/IMYECKMNE CPeACTBa HarNALAHOCTY;

BNafeTb HaBblKaMW pacno3HaBaHUA W 3aWWTbl  MHGOpPMaUuMK, UHEHOPMALMOHHOA
6e30MacHOCTM IMYHOCTW.

OBnaueHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHA I[eﬁCTBHﬂMPI:

1) o6menne:

OCYLLLECTB/IATb KOMMYHMKALMMN BO BCEX Chepax >XM3HMW, aKTUBHO y4acTBOBaTb B Auasiore
WU OUCKYCCUM MO CYLLeCTBY 06CY»XJaemoil TeMbl (YMeHWe 3afaBaTb BOMPOCHI, BbICKa3blBaTb
CY)XEHUA OTHOCWUTENbHO BbINOJIHEHWS MpeAiaraeMoi 3afayv, Y4uuTblBaTb WHTEPECHl U
COrn1acoBaHHOCTb NMO3ULMIA APYIrMX YHaCTHUKOB Ananora Um LUCKYCCum);

pacro3HaBaTb HeBepba/ibHble CpeAcTBa OOLLEHUS, MOHWMATb 3HAYeHWEe COLMabHbIX
3HAKOB, MPEeANOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYaLMIA, YMETb CMArYaTb KOH(INKTbI U
BECTW NeperoBopbl;

BNafeTb pasIMyHbIMU Cnocobammn O6LLEHNA W B3aUMOLEWCTBUSA, MOHUMAaTb HaMepeHUs
APYruX Nogen, NposBNATL YBaOXKNUTENbHOE OTHOLLEHME K CO6eceHUKY U B KOPPEKTHOM (opme
(hopMyNIMpPOBaTL CBOW BO3PAXKEHUS;

Pa3BEPHYTO M JIOTMYHO W3M1araTb CBOKD TOYKY 3PEHUSI C WCMO/Mb30BaHMEM A3bIKOBbIX
CPeLCTB.

2) cCOBMeCTHAasl AeATeJIbHOCTh:

MOHMUMaTb W WUCMO/Mb30BaTb NPEVMYLLECTBA KOMaHAHOW U UHAMBUAYaIbHOW paboTbl Npu
peLLeHnn brnonornyeckor nNpob6siembl, 060CHOBbLIBATL HEOOXOAMMOCTbL MPUMEHEHUS TPYMMNOBbIX
(hopM B3aMMOLENCTBUA NPU peLLeHNN Y4ebHO 3aauu;

BblOMpaTb TeMaTMKy W MeTOAbl COBMECTHbIX AeWCTBUA C YY4ETOM OOLUMX WMHTEpPecoB U
BO3MOXHOCTEN KaX[0ro YneHa KOeKTunBa,;

NpUHMMaTb LEeM COBMECTHOW [eATeNbHOCTW, OpPraHun30BbiBATb W KOOPAMHMPOBATb
[eNCTBMA NO eé JOCTVXXEHUIO: COCTaBNATL NaH AeCTBUIM, pacnpefensiT POy ¢ yH4ETOM MHEHWIA
YUYaCTHUKOB, 06CY)XXAaTb pe3y/ibTaTbl COBMECTHOM paboThl;

OLeHMBATb Ka4yeCTBO CBOEro BKNafa N KaXKAO0ro y4aCTHMKA KOMaH/bl B 0OLLMIA pe3y/ibTar
no pa3paboTaHHbIM KPpUTEPUAM;

npegnaratb HOBble MPOEKTbl, OLEHMBATb MAEN C MO3ULMM HOBU3HbI, OPUTMHASIBHOCTH,
NPaKTUYeCKO 3HAYMMOCTU;

OCYLLECTB/NATL MO3UTUBHOE CTpaTermyeckoe MOBEeLeHWE B pPa3/IMYHbIX CUTyaUmsX,
NPOSBNATL TBOPYECTBO 1 BOOOPaXKeHWE, ObITb MHALNATUBHBIM.

OBJ'la)IeHI/Ie YHUBEPCAJIBHBIMHA PEryJasAiTUBHBIMU HeﬁCTBHﬂMH:

1) camoopranu3amms:

1CNoMb30BaTh OMOMOrMYECKNE 3HAHWA A1 BbISBIEHUS NPO6/MeM M UX pPeLUeHUs B
YXM3HEHHBIX N YYeBHbIX CUTYaLusX;

BblOMpaTh Ha OCHOBE BUOJIOrMYECKUX 3HAHWI LieNeBbIe U CMbIC/IOBbIE YCTAHOBKW B CBOWX
[eCTBUAX M MOCTYNKaxX Mo OTHOLUEHUIO K >KUBOW MpUpoAe, CBOEMY 3[40POBbI0 U 3[40POBbLIO
OKPY>KatoLLUX;

CaMOCTOATE/IbHO OCYLLECTBMIATb NO3HABATE/IbHYI [AeATeNIbHOCTb, BbISIB/IATH NPO6/IEMbI,
CTaBUTb U (OpMyNMpoBaTb COOCTBEHHblE 3afayns B 00pa3oBaTe/lbHONM [AeATeNbHOCTU WY
YKM3HEHHbIX CUTYaLMAX;

CaMOCTOATE/IbHO COCTaB/ATh NJaH peLleHns NpobaeMbl C YH4ETOM MMEIOLLMXCA Pecypcos,
CO6CTBEHHbIX BO3MOXXHOCTEN M NPeAnOYTEHN;

[aBaTb OLEHKY HOBbIM CUTYyaLusAM,;

pacLuMpATb paMKK y4ebHOro npeamMeTa Ha OCHOBE JIMYHbLIX NPEAMNOYTEHWA;

[ienaTtb 0CO3HaHHbIN BbIGOP, apryMeHTUPOBaTh ero, 6paTb OTBETCTBEHHOCTb 3a PeLLEHME;

OLeHMBaTb MPUOBPETEHHDIN ONbIT;

Crnoco6cTBOBaTb (POPMUPOBAHUNIO Y MPOSBIEHUIO LUMPOKON 3PYAMLMMN B pa3HbIX 06/1aCTAX
3HaHWiA, NOCTOAHHO MOBbILLATL CBOI 06Pa30BaTE/NbHbIN U KY/bTYPHbIA YPOBEHb.



2) CAMOKOHTPOJIb:

[iaBaTb OLEHKY HOBbIM CUTYyalMsiM, BHOCUTb KOPPEKTUBbI B AeATEeNbHOCTb, OLEHUBATb
COOTBETCTBUE PE3Y/ILTATOB LENAM;

B/lafleTb HaBblKamy MO3HaBaTe/lbHOM PethIeKCMM KakK OCO3HaHWA COBEPLLAEMbIX [eiACTBUIA
N MbICTUTENIbHBIX NMPOLECCOB, NX PE3YNLTATOB U OCHOBaHVIVI, MCNonb30BaTb I'IpVIéMbI pe(*)fleKCVIVI
A1 OLLeHKM CUTYyaLun, BbiIGopa BEPHOMO pPeLLeHUSs;

YMETb OUEHNBATb PUCKN N CBOEBPEMEHHO NMPUHNMATb PeLLEHNA MO NX CHUXKEHNIO,

NPUHMMATb MOTUBBI U apryMeHTbI ApYrX Npy aHa/n3e pesynbTaToB AedATe/lbHOCTY;

3) npunsiTHe cedst M APYIHUX:

NpUHMMaTb Ceb5, NOHNMas CBON HeOCTaTKMN N JOCTOMHCTBA;

NPUHUMaTb MOTUBbI N apryMmeHTbl APpYrnX npu aHasin3e pes3ysibTatoB AeATE/TbHOCTHU,

npun3HaBaTb CBOE NPaBo 1 NPaBo APYruMx Ha OLLUNOKW;

pasBnBaTb CNOCO6HOCTb NOHUMATb MUpP C NO3NLMN APYroro 4esoBeKa.
NPEIMETHBIE PE3YJIBTATHI

MpeLMeTHble pe3y/nbTaTbl OCBOEHUS COAepXXaHus yyebHOro npeameTta «buonorusa» Ha
yrny6néHHOM YpOBHe OpPUEHTMPOBaHbI Ha 0becreveHre NPoprUILHOro 06y4YeHNs obyyaroLmxca
oronormn. OHM BKNHOYAKOT: crieuuguyeckme ais 6Monormm HayyHble 3HaHUS, YMEHUSA U CrOCo0bI
[e/CTBUIA MO OCBOEHWIO, UHTEPNpeTaLMN 1 NpeobpasoBaHUIO 3HAHWIA, BUAbI AeATENIbHOCTU MO
MOMTYYEHMIO HOBbIX 3HAHWI M UX NMPUMEHEHUIO B Pa3/IMYHbIX YYEOHbIX, & TaKXKe B peaslbHbIX
XU3HEHHbIX cUTYyaumsax. NpeameTHble pe3y/bTaTbl NPeACTaB/eHbl M0 rogam U3yyeHus.

MpeLMeTHbIe pe3y/bTaTbl 0CBOEHUS y4ebHOro npeameta «buonorua» B 10 knacce [OMKHbI
oTpaXkaTb:

ChOpMMPOBAHHOCTb 3HAHWIA O MECTE W POSIN BUONIOMMK B CUCTEME ECTECTBEHHBIX HaykK, B
(hopMMPOBaHMM ECTECTBEHHO-HAYUYHON KapPTUHBI MMPa, B NO3HAHWM 3aKOHOB NMPUPOLbI U PeLleHn
Npo6siem paunoHanbHOro NPMPOLONOo/b30BaHUA, O BKIaAe POCCUICKMX U 3apYOeXHbIX YUYEHbLIX B
passuTre buonoruu;

BflafleHne CUCTEMONM OMONOrMYECKMX 3HaHWIA, KOTOpas BK/IOYAET: OCHOBOMOaratoLme
ouonornyeckMe TepMUHbI U MOHATMSA (KU3Hb, K/ETKa, OpraHu3M, metabosv3m, romeocTas,
camoperynauus, camoBoCMnpon3BeeHNne, HacNeACTBEHHOCTb, U3MEHUYMBOCTb, POCT U PasBUTKE),
ovonormnyeckne Teopumn (knetouHas Teopusi T. LleaHHa, M. LUneigeHa, P. Bupxosa,
XPOMOCOMHas Teopus HacnefcTBeHHocTu T. MopraHa), yyeHus (H. . BaBunosa — 0 LeHTpax
MHOroo6pasus 1 NPOUCXOXKAEHUA KYNbTYPHbIX PacTeHuin), 3aKOHbl (eAMHO06pasnus NMOTOMKOB
MepBOro rNoKOMEHUS, pacLLeneHns, YACTOThI ramMeT, He3aBMUCUMOro HacnefoBaHus 1. MeHgens,
rOMOJIOrMYECKUX PSA0B B Hac/NeACTBEHHOW u3MeHumBocTM H. . BaBwnosa), NpUHUMNGI
(KomMneMeHTapHOCTH);

B/lafleHNe OCHOBHbIMW MEeTOJAaMM Hay4HOro no3HaHus, UCNo/b3yembiX B GMOOMMYECKUX
NCCnefoBaHUAX XUBbIX 00BEKTOB (OMMcaHue, n3mMepeHue, HabaeHne, 3KCNEePUMEHT);

YMeHMVe BblAensaTb CYLEeCTBeHHble NPU3HaKW: BMPYCOB, KIETOK MPOKapuUoT U 3yKapuor,
OJHOKNETOUHbIX M MHOTOK/IETOUYHbIX OPraH13mMoB, B TOM umcne GakTepuid, rpmboB, pacTeHWH,
YXMBOTHBIX W Ye/IOBEKA, CTPOEHUA OPraHoOB U CUCTEM OPraHOB PacTEeHMI, XXMBOTHbIX, Ye/I0BEKA,
MPOLLECCOB XXMN3HEeAesATeNbHOCTM, NMPOTEKAIOLMX B OPraHM3MaX pacTeHWI, XXMBOTHbIX U Ye/0BeKa,
6MONOrnYecKmx NPOoLLECCoOB: 0OMeHa BeLLecTB (MeTaboNm3M), MPeBpaLLeHns 3Heprumn, 6poXeHns,
aBTOTPOHHOIO M reTepoTPOYHOro TMNOB NUTaHUA, (POTOCMHTE3A U XEMOCKHTE3], MUTO3a, MEN03a,
rameToreHesa, ambpuroreHesa, MOCTAMOPUOHASIBHOIO pasBuUTUS, pa3MHOXeHS,
VHAMBMAYaANbHOTO pPasBUTUA OpraHuM3Ma (OHTOreHesa), B3aMMOAENCTBMS FEHOB, reTepo3wnca,
MCKYCCTBEHHOI0 0T60pA;

YMeHMe yCTaHaBMBaTb B3aMMOCBA3N MeXAy OpraHouMaamMu KNeTKM U UX (DYHKUUAMU,
CTPOEHMEM K/IETOK PasHbIX TKaHEN N UX PYHKUMSMI, MEXAY OpraHaMun 1 CMCTeMaMmn OpPraHoB Y
PacTEHWUA, XXMBOTHbIX WM YenoBeka WU UX (YHKUMAMW, MeXAy CUCTEMaMi OpPraHoB W WX
(hyHKUMAMK, MeXay aTanamu obMeHa BeLlecTB, dTanamyl KIeTOYHOr0 LMKIA W YKU3HEHHbIX



UVMKNOB OpraHvM3MoB, 3Tanamy 3MOPUOHASILHOrO pPasBUTUS, TEHOTUMOM U (PEHOTUMOM,
(heHOTMNOM U (haKTopamMu cpefibl 06UTaHuS;

YMeHWE BbISIBMIATb OT/INUMTE/IbHbIE MPU3HAKN XKUBLIX CUCTEM, B TOM YWC/E PacTeHWi,
YXMBOTHbIX U Ye/0BeKa;

YMEHWe 1CNo/b30BaTb COOTBETCTBYIOLLME apryMeHTbI, 6UOMOrMYECKYH TEPMUHOMOTMIO U
CUMBOJIMKY ANA AOKa3aTeNlbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATUYECKMX TPyN;

YMeHWe peLuatb 61Monornyeckmne 3afadu, BbIBNATb NPUYNHHO-CIEACTBEHHbIE CBA3W MEXIY
nccnefyeMbiMnM 61MONOMMYECKMMM NPOLLeCCaMn U ABNEHUSAMW, AenaTb BblBOAbI U NPOrHO3bl Ha
OCHOBaHWW NOYYEeHHbIX Pe3y/bTaTos;

YMeHMe BbIMOMIHATL /1ab0paTopHble U NpakTUYeckue paboTbl, cO6/M04aTh MpaBuia npw
paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060PYA0BAHUNEM;

YMEeHWe BbIABUraTb [UNOTe3bl, MNPOBEPATb WX 3KCNEPUMEHTaIbHbIMK  CPeACTBaMK,
(hopmynupys Lenb UccnefoBaHns, aHaIM3NMPOoBaTh MOYYeHHble pe3y/ibTaTbl U e1aTb BbIBOAbI;

YMeHMe y4acTBOBaTb B Y4eOHO-MUCCNefoBaTeNbCKOM paboTe Mo 6MON0rMun, 3KOMOrnmM u
MeAMUVHe, NPOBOAMMONM Ha 6a3e LUKOMbHLIX Hay4HbIX O6OLLECTB, U My6/MYHO NpeACTaBsATh
NoNyYeHHble pe3ynbTaTbl Ha YYEHNYECKNX KOH(epeHLMsX;

YMeHWe OLeHMBATb 3TUYECKME acMeKTbl COBPEMEHHbIX UCCNef0BaHNIA B 061acTy GMonorum
N MeguuMHbl (KNOHMPOBaHWE, WMCKYCCTBEHHOE OM/of0TBOPEHME, HamnpaBfeHHOe W3MeHeHue
reHoma 1 co3fiaHune TPaHCreHHbIX OpPraH13MoB);

YMEHWe OCYLLeCTBNATL OCO3HaHHbIV BbI6OP OyayLLei NPodeccnoHanbHON AeATeNbHOCTU B
obnactu 6ronornu, MeguUMHbI, BUOTEXHOMNOIMK, BETEPUHAPUM, CENIbCKOMO X034MCTBa, MULLEBOA
MPOMbILLINEHHOCTH, YINYyONATb NO3HaBaTe/IbHbIN MHTEPEC, HanNpPaB/IEHHbIN Ha 0CO3HAHHbI BbIGOP
COOTBETCTBYIOLLEM NPOeccMmn 1 NPOLOIKEeHNe GMONOrMYeCKOro 06pa3oBaHNs B OpraHm3aumsx
CpefHero NpogecCoHanbHONO M BbiCLLEro 06pa3oBaHus.

MpeameTHble pe3ynbTaTbl 0CBOEHWS y4ebHoro npeameTa «brnonorus» B 11 knacce LOMKHbI
OTpaXartb:

ChOPMMPOBAHHOCTb 3HAHWIA O MECTe U Pon GUONIOTMK B CUCTEME ECTECTBEHHBIX HaykK, B
(hopMMpPOBaHNM COBPEMEHHOIM €CTECTBEHHO-HAy4YHOW KapTWHbI MMpa, B MO3HAHUW 3aKOHOB
NPUPOAbL! U PeLeHnn 3KOMOrMYeckuX rnpobnem YenoBeyecTBa, a TakXke B PeLleHMU BOMPOCOB
paLVoHa/IbHOr0 MPUPOAONO0NL30BaHMS, U B (DOPMUPOBAHMM LlEHHOCTHOIO OTHOLLEHMS K MPUPOAE,
06LLEeCTBY, YenoBeKy, O BKNafe POCCUMCKMX N 3apyOeXHbIX YYEHbIX-OMOM0roB B pasBUTHE
oronoruu;

YMeHWe BfafleTb CUCTEMON OGMONOrMYECKMX 3HaHWI, KOTopas BK/IKOYaeT OrnpejeneHus u
MOHVMaHVe CYLLHOCTX OCHOBOMOMAraloWmx 6NONOrMYecKUX TEPMUHOB W MOHATWIA  (BWA,
aKocucTema, 6uocgepa), OGuonornyeckme Teopun (3BONKOLMOHHas Teopusi Y. [apBuHa,
CUHTETMYECKast Teopus 3Bonwoumm), ydeHuns (A. H. CeBepuoBa — 0 MyTAX WM HanpaBneHUsX
agontouun, B.. BepHaackoro — o 6uocgepe), 3akoHbl (FeHeTMYeCKOro paBHoBecus k. Xapam
n B. BaliH6epra, 3apogpiwesoro cxoactsa K. M. bapa), npasuna (MuHumMyma HO. Jlnbuxa,
3KO/IOMMYECKO nrupamMuabl 3Heprum), runoTesbl (runotesa «mupa PHK» Y. TnnéepTa);

YMeHWe BMafeTb OCHOBHbIMM METOAaMM Hay4yHOro Mo3HaHWs, WCNoNb3yemMbiMA B
OMONOrNYeCKMX WCCMef0BaHUAX >KUBLIX OOBLEKTOB M 3KOCUCTEM (OMucaHue, W3MepeHue,
HabNOAEHNe, 3KCNEPUMEHT), CNOCO6aMN BbISBMNEHNS U OLEHKN aHTPOMOreHHbIX M3MEHEHWIA B
npupoae;

YMEHMNE BbIAENATb CYLECTBEHHbIE MPU3HAKW: BWAOB, OGMOreoLEHO30B, 3KOCUCTEM U
ouocepbl, CTabUIN3MPYIOLLEro, [ABVMXKYLLErO W pas3pbiBatOLLEro ecTeCTBEHHOro 0Tbopa,
aNonaTpMyecKoro 1 CMMNaTPMYECKOro B1A006pa3oBaHms, BANSHUSA ABVKYLLMX CUN 3BOMHOLUN
Ha reHooHA Nonynauun, NPUCNOCco6/IEHHOCTM OPraHN3MOoB K cpefe 00uTaHus, YepefoBaHus
Hanpas/IeHWNIA 3BOMOLMN, KPYrOBOPOTA BELLECTB 1 NOTOKA 3HEPTM B 3KOCUCTEMAX;

YMeHWe yCTaHaB/MBaTb B3aMMOCBS3M MEXXAY NPoLeccaMu 3BOTHOLUN, ABVKYLLMMU CUNaMK
aHTPOMOreHe3a, KOMMOHEHTaMM Pa3/IMYHbIX 3KOCMCTEM W MPUCMOCOBNEHNAMM K HUM
OpraHu13mos;



YMeHMWE BbISBMIATb OT/INUMTENbHbIE NPU3HAKMN XUBbLIX CUCTEM, MPUCNOCOBIEHHOCTL BUA0B
K cpege 0buTaHus, abMOTUYECKUX U OMOTUYECKMX KOMMOHEHTOB 3KOCUCTEM, B3aMMOCBA3EMN
OpraH1M3mMoB B COO6LLECTBaX, aHTPOMOreHHbIX M3MEHEHWIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMEHWEe 1CNO/b30BaTb COOTBETCTBYHOLLME apryMeHTbI, BMOM0rMYECKY0 TEPMUHONOTIO U
CYMBO/IMKY A/ [OKa3aTeNbCTBa POACTBA OPraHM3MOB pPas3HbIX CUCTEMATMYECKUX Tpynm,
B3aVMOCBSA3M OpPraHn3MoB W cpeabl 06UTaHWSA, eaUHCTBA Ye/l0BEYECKMX pac, He06X04MMOCTM
COXpaHeHMsi MHOroobpasnst BUAOB M 3KOCMCTEM KaK YCM0BWS COCYLLECTBOBaHWUA NPUpoabl v
4esIoBeYecTBa,;

YyMeHMe peLuaTb 61oornyeckmne 3agadu, BbISBAATL NPUUUHHO-CNIEACTBEHHDBIE CBA3N MEXAY
nccnefyeMbiMn 61MONOMMYECKMMM NPOLLeCcCaMn U ABNEHUSAMW, AenaTb BblBOAbI U NPOrHO3bl Ha
OCHOBaHMW NOMYYEHHbIX Pe3y/bTaToB;

YMEHWe BbIMOMHATL N1ab0paTopHble U MpaKTUyeckne paboTbl, CO6M0AaTL MpaBuna npw
paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060PYA0BAHNEM;

YMEeHWe BbIABUraTb [UNOTe3bl, MNPOBEPATb WX 3KCNEPUMEHTaIbHbIMK  CPeACTBaMMU,
(hopMynMpys Lenb UccnefoBaHns, aHaIn3npoBaTh NONyYeHHbIe Pe3ynbTaTbl U feNlaTb BbIBOAbI;

YMeHMe y4acTBOBaTb B y4eOHO-MUCCNefoBaTeNbCKOM paboTe Mo 6MON0rMKn, 3KOMOrnn W
MeAMUVHe, NPOBOAMMONM Ha 6a3e LUKOMbHBLIX Hay4HbIX O6OLLECTB, U My6/MYHO NpeACTaBNsATb
NoNyYeHHble pe3ynbTaTbl Ha YYEHNUYECKNX KOH(epeHLMsX;

YMeHMe OueHMBaTb [UNOTe3bl U TEOPUM O MPOUCXOXKAEHWUN DKWU3HW, 4YenoBeKa W
4esioBeYEeCKMX pac, O NpuyMHax, MOCNeACTBUAX WM Cnocobax NpefoTBpaLLeHUs rnobasbHbIX
N3MeHeHMNI B Buocepe;

YMEHWe OCYLLeCTBNATL OCO3HaHHbIV BbIGOP OyaAyLLei NPodecCnoHanbHON AeATeNbHOCTU B
o6nact 6MoNorMK, 3KONOrMK, NPUPOLONONL30BaHUA, MEANLMHbI, BUOTEXHOMOM UK, NCUXOMOTUN,
BETEPMHapUK, CENbCKOMO XO3ANCTBA, NULLEBOIA NPOMbILIIEHHOCTU, YrNY6/1sSTb NO3HABATE/IbHbIN
MHTEpeC, HanpaB/eHHbIM Ha 0CO3HaHHbI BbIGOP COOTBETCTBYHOLLEA Npodeccun 1 NPOAO/IHKEHME
61ONOrnyYeckoro 06pas3oBaHUA B OpraHM3auusx cpefHero MNpoeccMOHa/IbHOTO W BbICLLErO
06pa3oBaHus.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
DJIEKTPOHHBIE
(undpossbie)
Nen/m | HamMeHoBaHHe pa3ae/ioB U TeM IPOrPaMMbl o0Opa3oBaTe/bHbIE
pecypchl
Bcero
1 bronoruns Kak Hayka 1
2 JKVBble CUCTEMbI U UX U3yYeHWe 2
3 Buonorus KneTku 2
4 XuMmnyeckas opraHm3aumsa KneTku 10
5 CTpoeHMne 1 PyHKLNM KETKK
5 OO6MeH BeLLECTB U MpeBpaLleHne 3Heprumn B 9
K/eTke
7 HacnencreeHHas MHQopmaums 1 peannsauns eé 9
B K/IETKE
8 YKU3HEHHBIN UMK KNETKK 6
9 CTpoeHune 1 hyHKUNM OpraHn3MoB 17
10 Pa3smMHOXXeHWe 1 pa3BUTNe OpraHn3MoB 8




11 ["eHeTuKa — HayKa 0 HacneACTBEeHHOCTU U 5
N3MEHYMBOCTM OPraH1M3MoB
12 3aKOHOMepHOCTM HacNeACTBEHHOCTHU 10
13 3aKOHOMepHOCTU U3MEeHYMBOCTU 6
14 "eHeTMKa yenoBeKa 3
15 Cenekuusa opraHm3MosB 4
16 BUOTEXHOMOMMNA N CUHTETUYECKas GMoNorus 4
17 Pe3epBHOe Bpems 1
OBLWEE KOMMYECTBO YACOB MO NPOIrPAMME 102
11 KJIIACC
DJIeKTPOHHbIE

HaumeHnoBaHue pa3aeioB H TeM H OBbIC

Nen/n NporpaMMbl P Beero f)lép(;?OBaTeLmee
pecypcehl

1 3apoxzaeHue W PasB1THE 3BO/MOLMOHHBIX 4

npeLCcTaB/IeHNiA B 6G1onorum
2 MWKpPO3BOIHOLNA U eé pe3ynbTaTbl 14
3 MakpoaBontouma 1 eé pesynbTathbl 6

[MponcxoxaeHne 1 pasBUTUE XKU3HN Ha
4 15

3emne
5 [MpouncxoXkaeHne YenoBeka — aHTPOMOreHes 10

3KOM0rms — Hayka 0 B3aMOOTHOLLIEHUAX
6 OpraHM3mMoB N HaZopPraHN3MEeHHbIX CUCTEM 3

C OKpYXXaroLLen cpefiom
7 OpraHu3mbl 1 cpefa 06MTaHus 9
8 3Konorvs BUAOB 1 Nonynsayunia 9
9 JKON0orusi coobLecTs. IKOMOrMYeCcKme 12

CUCTEMBI
10 Buocdepa — rnobanbHas sKocucTeMa 6
11 Yenosek 1 oKpyxkaroLaa cpega 6
12 Pe3epBHOE Bpems 8
OBUIEE KOJTIMYECTBO YACOB IO NMrPOIrrPAMME 102
MNOYPOUYHOE IINTAHUPOBAHUE
10 KJIACC

KoinuecTBo JJileKTpPOHHBIE
Ne ni/m Tema ypoka Tacor unpposrIe
Beero o0pa3oBaTte/ibHbIE
PeECYpChI




buonorns Kak KomniekcHas HayKa 1 Kak 4yacTb

1 1
COBPeMEHHOro 06LLecTBa

2 YKrBble CUCTEMbI U MX CBOWCTBA 1

3 YpoBHeBasA opraHu3aumnsa XX1BbIX CUCTEM 1

4 cTopma OTKPbLITUA N N3yYeHNs KNeTKn. KnetoyHasa 1
Teopus
MeTo/bl MONEKYNAPHOW 1 KNETOUYHOM B61Oonornu.

5 MpakTnyeckas paboTa «/3yyeHne MeTOL0B KNeTOYHOM 1
6uonorum (xpomatorpaus, aneKTpodopes,
anddepeHumansHoe LeHTpudyruposaHue, MLP)»

6 XUMUYECKMIA COCTaB KNETKM 1

7 MuHepas/ibHble BeLLeCcTBa KIEeTKU, UX BMoornyeckas 1
posb
OpraHunyeckue BeLecTBa KIeTKn — BGesku.

8 NaboparopHas paboTa «O6HapyXeHne 6e/iKoB ¢ 1
MOMOLLbHO KaYeCTBEHHbIX PeaKL iy

9 CBoiicTBa, Knaccugukaumsa n gyHKumMm 6enxkos 1

10 OpraHunyeckue BeLLeCTBa KNeTKn — yrnesogbl 1

11 OpraHuyeckue BeLLecTBa KNeTKn — nunuasbl 1
HyknenHosble kucnotel. AHK n PHK. SlabopatopHas

12 paboTa «liccnefoBaHme HYKNENHOBBIX KUC/OT, 1
BblJieNIeHHbIX U3 KNETOK Pa3/InyHbIX OPraHn3MoB»

13 CtpoeHue n pyHKuun AT®. [pyrve 1
HyKneosmaTpugoctatsl (HTD)

14 CekseHupoBaHue AHK. MeToabl FeHOMUKMW, 1
TPaHCKPUMTOMUKM, NPOTEOMUKN

15 MeToAbl CTPYKTYPHOW 61onorum 1

16 Tunbl KNeTok. MNpokaprnoTnyeckas KneTka 1

17 CtpoeHue 3yKapl/IOTl/Il-IeUCKOI7I KNETKW. |:|paKTI/Il-IeCKaFI 1
paboTa «/13yyeHne CBOMCTB KNeTOYHOW MembpaHbI»

18 MoBEPXHOCTHbIA annapaT KNeTKu 1
OfHOMeMbpaHHble opraHonAb! KNeTku. MpakTnyeckas

19 paboTa «/13yueHne ABMKEHUS LMTOMNAa3Mbl B 1
pacTUTENIbHbIX K/IETKaxX»
[MonyaBTOHOMHbIE OpPraHoOW/bl KNETKU: MUTOXOHAPUN,

20 nnactuabl. JlabopatopHas pabota «/iccnefoBaHue 1
naasmonmsa 1 Aennasmonnsa B pacTuTe/IbHbIX
KNeTKax»

21 Hemem6paHHble opraHonbl KNeTKu 1

22 CTpoeHue 1 yHKUMKM aapa 1
CpaBHUTe/IbHAA XapaKTEPUCTMKA KIETOK 3yKapuoT.

23 JNabopaTopHas paboTa «M3yuyeHne CTPOEHUS KNETOK 1
Pa3INYHbIX OPraH13mMoB»

24 AcCcMMUNALNA 1N AUCCUMUNAALUA — [BE CTOPOHbI 1

mMeTabonm3ama. Tunbl 06MeHa BellecTB. JlabopaTopHas




pa6oTa «/3yUeHne KaTaUTUYECKON aKTUBHOCTY
(hepMeHTOB (Ha NPUMepe ammiasbl UK KaTanasbl)»

depMeHTaTVBHbIN XapakTep peakuuii KNeTo4HOro
meTabonm3ma. JlaboparopHas pabota «/13yyeHue

25 (hepMeHTaTUBHOIO pacLueneHns nepokcuia BoAoposa .
B PACTUTESIbHbIX N XXUBOTHbIX KIETKaX»

26 Benkun-akTmBaTopbl U 6eNKN-MHTMOUTOPBI 1

27 ABTOTPO(HbIV TN 06MeHa BELLLECTB 1

28 doTOCKHTES 1

29 XemocuHTes. JTabopaTtopHas paboTa «CpaBHeHMe 1
MPOLLECCOB (DOTOCUHTE3A N XEMOCUHTE3a»

AHa3pobHble opraHu3Mbl. Buabl 6poxxeHus.

30 NabopaTopHas paboTta «CpaBHeHMe NPOLLECCOB 1
OPOXKEHUA W [bIXaHNS»

31 A3p06HbIe opraHn3mMbl. JTanbl 3HEPTreTUYECKOTO 1
obmeHa

32 SHep.rvm MeMOBpaHHOro rpaanenTa npoToHOB. CuHTe3 1
AT®: pabota NpoTOHHON AT®-CrHTa3bI

33 Peakunn maTpuyHOro CUHTE3a 1

34 TpaHCcKpUnuus — MaTpuyHbIin cHTe3 PHK 1

35 TpaHcnAuns 1 eé stansl 1

36 KoavposaHve aMMHOKMCNOT. Posib pubocom B 1
BrocuHTese benka

37 OpraHu3aumsa reHoma y npokapuoT 1 3yKapmoT 1

38 MonekynspHble MexaHuU3Mbl 3KCNPeCCUn reHoB y 1
ayKapuot
Bupycbl — BHEK/ETOUYHbIE POPMbI XKMU3HU U

39 obnuraTHble napasnThbl. MpakTuyeckas paboTa 1
«Co3faHne Mofenu Bmpyca»

40 Bl/lpyCHvae 3ab60/1eBaHNA YeN0BEKA, XXMBOTHbIX, 1
pacTeHum

41 HaHoTexHonormm B 61Monorum n MeauumHe 1

42 YKU3HEHHbIA LK KNETKK 1

43 MaTpunyHblii cuHTe3 AHK 1

44 Xpomocombl. JTabopaTtopHasa paboTa «/13yyeHne 1
XPOMOCOM Ha roTOBbIX MUKpOMpenapaTax»

45 [eneHne KNeTkKn — MUTO3 1
Tunbl KNeTOK. KapnoKnHes 1 LIMTOKMHES.

16 NabopaTopHasa paboTta «HabnogeHne MMTO3a B 1
K/IeTKax KOHUMKa KopeLlKa nyKa (Ha roToBbIX
MUKponpenaparax)»

47 Perynauma >XM3HeHHOro LnKIa KNeTok 1

48 OpraHu3M Kak efiMHoe Lenoe 1

49 TkaHun pacTeHuiA. JlabopaTopHas paboTa «3yyeHne 1

TKaHen pacTeHuii»




TKaHM XXMBOTHbIX 1 YenoBeka. JlabopaTtopHas paboTta

50 o 1
«A3yyeHmne TKaHe! XXMBOTHbIX»

51 OpraHbl. CucTembl opraHoB. JlabopatopHas paboTa 1
«l13y4eHne opraHoB LBETKOBOI0 pacTeHmns»

52 Onopa Tena opraHM3moB 1

53 [BW>KeHne opraHn3sMoB 1

54 [MnTaHne opraHnM3mMoB 1

55 [MUTaHMe NO3BOHOYHbIX XXUBOTHbIX. [nLLEeBapUTENbHASA 1
cucTema YenoBeka

56 [bixaHne opraHM3mMoB 1

o7 [JbiXxaHne N03BOHOUYHbIX XXMBOTHbIX M YesioBeKa 1

58 TpaHCcnopT BeLLECTB Yy OpraH1M3moB 1

59 KpoBeHoCHas cucTeMa no3BOHOUHbIX XXMBOTHbIX U 1
yenoBeka

60 BblgeneHve y opraHn3mMoB 1

61 3auimTa y opraH1M3mMoB 1

62 VIMMyHHasa cuctema 4enoBeka 1

63 Pa3apaxMMoCTb 1 perynauus y opraHu3moBs 1

64 "'ymopanbHas perynauus n sHLOKpUHHasA cuctema 1
YXMBOTHbIX U YenoBeKa

65 PopMbl Pa3MHOXXEHWS OPraHN3MOB 1

66 [MonoBoe pasMHOXeHWe 1

67 Melio3 1
MameToreHes. O6pa3zoBaHue 1 pa3BUTUE MOJIOBbIX

68 KneTok. JTabopaTopHas paboTa «/13yyeHne CTpoeHns 1
MO/MOBbIX KNETOK HAa rOTOBbLIX MUKpOMpenaparax»

69 VHanBuayanbHoe pasBuTME OPraHM3MOB — OHTOIEeHe3 1

70 3aKnaika opraHoB 1 TKaHei 13 3apo/blLLeBbLIX IMCTKOB 1
PoCT 1 pa3BuTKe XXUBOTHBbIX. JlTabopaTopHas paboTa

71 «BblISiBNEHME NPU3HAKOB CXOACTBA 3apoAblLUeli 1
MO3BOHOYHbIX XXMBOTHbIX»
Pa3mMHOXeHVe 1 pa3BuUTWNe pacTeHWid. JlTabopaTopHas

72 paboTa «CTpoeHVe OpraHoB pa3sMHOXEHWS BbICLUNX 1
pacTeHum»

73 icTopus cTaHOBNEHUS U Pa3sBUTUA TEHETUKN KaK HayKu 1
OCHOBHbIE MOHATUA U CUMBO/IbI TEHETUKMW.

74 abopaTopHas paboTa «[Apo3oturna Kak 00beKT 1
reHeTMYeCKNX 1ccnesoBaHnmn»
3aKOHOMEPHOCTY Hacnef0BaHNA MPU3HAKOB.

75 MoHornbpuaHoe ckpelumsaHue. MNMpakTnyeckas pabota 1
"A3y4eHune pe3ynbTaToB MOHOrMOPUAHOIO
CKpeLnBaHua y aposodunbl’

76 LLMTON0rMyeckne 0CHOBbI MOHOIMOPUAHOIO 1

CKpeLLMBaHUs




AHanmsnpytoLLee cKpeLyBaHve. HenonHoe

77 1
AOMUHUPOBaHWe
AnrnbpuaHoe ckpelumBaHue. MNMpakTuyeckas paboTta

78 «3yyeHuie pe3ynsTaToB AUrMOPUAHONO CKpeLLMBaHnS 1
Y Ap030nsibI»

79 LiuTonornyeckme 0CHOBbI ANTMOPUAHOIO CKPeLBaHNs 1

80 CuenneHHoe HacnegoBaHKe NPU3HaKoB 1

81 XpOMOCOMHasa Teopus HacnefCTBEHHOCTU 1

82 ["eHeTVKa nona 1

83 ["feHOTUN Kak LieIoCTHas cuctema 1

84 ["€HEeTUYECKMIN KOHTPO/b Pa3BUTUSA pacTeHWA, 1
YXMBOTHbIX U YeNnoBeKa

85 I3MeHUYMBOCTbL NPU3HaKoOB. Buabl USMEHUNBOCTH 1

86 MoanmKauMoHHas N3MEHUYNBOCTb 1
BapvaunoHHbIiA pag v BapralMoHHas Kpueas.
NabopaTopHas paboTa «MccnefoBaHme

87 3aKOHOMEPHOCTEN MOANPUKALNOHHON N3MEHUMBOCTMW. 1
[MocTpoeHMe BapyaLmMoOHHOIO paja U BapuaLMoOHHO
KpVBOn»

88 "eHOTUMNMYeCKas N3MeHYMBOCTb. KOMOUHATMBHASA 1
N3MEHUYMBOCTb
MyTaumoHHas n3MeHYMBOCTb. MpakTnyeckas paboTta

89 «MyTaumnmn y Apo30o¢unsibl (Ha roToBbIX 1
MUKponpenaparax)»

90 3aKOHOMEPHOCTU MYTaLMOHHOIO npoLiecca. 1
JnureHeTrKa 1 aNNUreHoMmnKa

91 "eHeTnKa yenoseka. MNMpaKTnyeckas p§60Ta 1
«CocTaB/ieHne 1 aHann3 PoA0CI0BHON»

92 MeTo/bl MeAULIMHCKOM FeHETUKN 1

93 3HaueHmne MeaULIMHCKON FeHEeTUKN B MpeAoTBpaLLeHIH 1
1 NIeYEHUN TeHeTUYECKMX 3ab60/1eBaHNIA Ye/loBeKa
OCHOBHble NOHATKA cenekumn. JlabopaTopHas paboTa

94 «/13ydeHne copToB Ky bTYPHbIX PacTEHUIA 1 NOPOL, 1
[AOMALLHUX YXUBOTHbIX>»

95 MeTofbl CenekUMoHHOW paboTbl. I'Ia6op§TopHa>=| paboTta 1
«M3yyeHne MeToL0B CeNneKLUUn pacTeEHUN»

9% L OCTVXXEHUNSA CenekLnm PacTeHWNIA 1 KMBOTHbIX. 1
MpakTunyeckas paboTta «MpuBMBKa pacTeHUIA»

97 CoxpaHeHwue, n3yyeHne 1 UCMo/b30BaHNe 1
reHeTUYeCcKnx pecypcos
BuoTtexHonorns Kak Hayka 1 oTpacib Npov3BOACTBa.

98 MpakTnyeckas paboTa «/3yyeHre 06bEKTOB 1
OGMOTEXHONOr NN

99 OCHOBHbIE HarpaB/eHNS CUHTETUYECKON Bronornm 1

100 XPOMOCOMHaA U FeHHasA MHXXeHepPUs 1




101 MeaunuMHCK1e 61MOTEXHONOT N 1

102 Pe3epBHbIli YpoK. NoBTOpEHUe, 0606LLIEHME,
cucTeMaTtm3aums 3HaHui

OBLUIEE KOJIMYECTBO YACOB 10 NMPOIrPAMME 102




11 KUIIACC

Ne ni/n

Tema ypoka

JBoNoUMoHHaA Teopus Y. [apeuHa
[BxKyLLne cunbl 3BoNOLMK BUA0B No Y. [apBuHy

KoaunuecTBO
4acoB

Bcero

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Bopb6a 3a CyLLecTBOBaHME, eCTECTBEHHbINA U
MCKYCCTBEHHbII1 0T60p

®OpPMUPOBaHNE CUHTETUYECKOI TEOPUI SBOOLIUN

STanbl 3BONIOLMOHHOIO NPOLLECCa: MUKPO3BO/IOLIMS
1 MAKpPO3BO/HOLLMS

o o AW N

Monynsuus — anemeHTapHasi eAMHMLLA 3BOMOLIN

N e e

3aKOoH reHeTMyeckoro pasHosecus . Xapau, B.
BaiiH6epra. JlabopatopHas paboTa «BbisiBNeHue
MN3MEHYMBOCTUN Yy 0COBEIN OAHOr0 BNAA»

SneMeHTapHble (DaKTOPbI 3BOMHOLUM

AhhekT ocHoBaTens. AeKT OYTbIIOYHOIO
rop/ibllKa

10

11

Murpayun. M3onaumm nonynauymin: reorpauyeckas,
bronornyeckas

ECTecTBEHHbI 0T60P — HanpaBAAoLWMIA PakTop
3BO/IIOLUM

12

Monosoii 0T60p

13

Mprcnoco6aeHHOCTb OPraHM3MOB Kak pesy/ibTat
MMKpPO3BOtOLMK. JlTabopaTopHas paboTa «/3yyeHue
apomopdo30B 1 nanoaganTalUuii y pacTeHuUi n
YXMBOTHbIX»

14

MprMepbl NPUCMoco6/eHnin y opraHM3MOoB:
mMopdonornyeckme, Grnonormyeckue,
BMOXnMMYeCKme, NoBeseHYeckne. JlabopatopHas
paboTa «[1pncnoco6seHns opraH13MoB 1 NX
OTHOCUTE/IbHAsA LieNecoobpasHOCTb»

15

Buz, ero Kputepum n CTpyKTypa. SlabopaTopHas
pa6oTa «CpaBHeHVe BUAO0B Mo MOPGOIOrMYECKOMy
KpUTEPUIO»

16

CtpykTypa BUga

17

Buaoo6pasoBaHve Kak pe3ynbTaT MUKPOIBOOLMY

18
19

CB$3b MUKPO3BO/TOLMN 1 3NNAEMUONOT NN

Makpo3Bontouus. ManeoHToNorMyeckne MeTopl
N3YYeHNs 3BOMHOLM

20

Buoreorpatmnyeckme METOAbI U3YHEHNS 3BOOLIN

21

AMOPMONOrnYeckme 1 CpaBHUTEbHO-
MOpOI0rMYeckme MeTopbl U3yHeHUs 3BOHOLNN

N e




MonekynsipHO-reHeTU4ecKme, BUOXUMUYECKUE 1

22 mMaTemMaTuyeckne MeToAbl N3y4eHNs 3BO/HOLMN 1

23 O6Lme 3aKOHOMEPHOCTH 3BOMOLNN 1

24 ApanTuBHas paguauns. HepaBHOMepHOCTbL TEMNOB 1
3BonOLMNN

o5 Hayu4Hble runoTesbl MPOUCXOXAEHNSA XN3HN Ha 1
3emne

26 JoHay4Hble NpefCTaBNEHNSA O 3aPOXKAEHUN XKU3HU 1

27 OCHOBHbIle 3Tarbl HeOpraHNM4YecKon 3BOHOLLUN 1

28 "MNoTesbl 3apPOXKAEHNA XN3HN 1
VicTopua 3emnn n MeToAbl €€ N3y4YeHns.

29 NabopaTopHasi paboTa «3yyeHne 1 onucaHmne 1
NCKOMaeMbIX OCTaTKOB [JPeBHUX OpraH13MoB»

30 HauvanbHble sTanbl OpraHUYecKom 3BOHOLUN 1

31 JBONOUMA 3yKapnuoT 1
OCHOBHbIe 3Tanbl 3BOMOLMUN PACTUTENBHOIO MMpa.

32 MpakTnyeckas paboTa «13yyeHne 0cO6eHHOCTEN 1
CTPOEHMS pacTeHUI pasHbIX OTAEN0B»

33 OCHOBHbIe 3Tarbl 3BOMOLMW XXUBOTHOIO Mupa 1
IBONOLMSA XMBOTHbIX. MpakTuyeckas paboTta

34 «M13yyeHne 0CO6eHHOCTel CTPOEHUS NO3BOHOUHbIX 1
YXMBOTHbIX»

35 Pa3BuTKe XN3HWN Ha 3eM/1e NO 3pam U nepuogam 1

36 MaccoBble BbIMUPaHUA — 3KOMOrMYECKME KPU3UCHI 1
npoLusioro

37 CoBpeMEHHbI 3KONOTMYECKMIA KpU3KC, ero 1
0C06eHHOCTH

38 CoBpemeHHas cMcTema OpraHyMyecKoro fnpoLunoro 1

39 OcCHOBHbIEe crcTEMATMHECKMe rpynnbl OpraHu3MoB 1

40 AHTPOMNO/IOrNA — HayKa 0 Ye/loBeke 1

41 Pa3Bu1TMe NpeacTaB/ieHNiA 0 NPOUCXOXKAEHNN 1
yesnoBeKa
MecTo yenoBeKa B CUCTEMe OpraHMyecKoro mmpa.

42 JabopaTopHas paboTa «3yveHne 0CO6eHHOCTEN 1
CTPOEHMSA CKeNeTa YesioBeka, CBA3aHHbIX C
NPAMOX0XKAEHNEM>

43 [BuXyLLne cunbl aHTpPonoreHesa 1

44 CoOoTHOLLEHME BUONOrMYECKUX 1 COLMANbHBIX 1
(haKTOPOB B aHTPOMOreHese

45 OCHOBHbIe CTafMKn aHTponoreHesa 1

46 ManeoreHeTnKa 1 NaneoreHoOMMKa 1

47 JBO/MOLMA COBPEMEHHOIO YeoBeka 1

48 Yenoseyeckue pachbl. [NpakTrnyeckas p§60Ta 1
«3yYyeHmne 3KOMormMyecknx agantaumim Yenoseka»

49 MexancumnanHapHble MeTOAbl aHTPOMONI0T NN 1




50 3apo>KaeHNne 1 pa3BUTUE 3KO/OTUK 1
MeTogpl akonorun. JlaboparopHas paboTa

51 «13y4yeHne MeToL0B 3KOMOrMYEeCKMX 1
nccnefoBaHUm»

52 3HayeHme 3K0M0rMYeCKNX 3HaHNIM ANs YenoBeka 1
53 3JKonormyeckume hakTopsbl 1
AbunoTnyeckune aktopbl. CBET KaK 3KON0rMYeCKUit
54 (hakTop. JlabopaTopHas paboTa «BbisBneHve 1

NpUCNocob1eHNii OPraHN3MOoB K BIMSIHUIO CBETa»
AbBMOoTMYeCKMe (haKTopbl. TeMnepartypa Kak
55 3KONOrMYecKunin haktop. ﬂa6opaTopHaﬂ paboTta 1
«BblISBNeHME NPUCNOCo6/IeHNIA OPraHN3MoB K
B/INAHWNIO TeMnepaTypbIl»
ABroTMYeCKMe (hakTopbl. BnaXXHOCTb Kak
56 3KONOrnyeckmin haktop. JlaboparopHas Qa60Ta 1
«AHaTOMUYeCKMe 0COBEHHOCTIN PacTEHWNIA U3 Pa3HbIX
MeCT 0bMTaHns»
57 Cpefibl 06MTaHMsA OpraH1M3MoB 1
58 Buonoruyeckune putmbl 1
59 YKu13HeHHble (POpMbI OpraHM3MoB 1
60 BroTtuyeckme akTopsbl 1
61 3HauyeHue GMOTMYECKMX B3aMMOLENCTBUI A5 1
CYLLLeCTBOBaHWSA OpPraHM3MoB B cpesie 06UTaHus
62 JKOJIOrMYECKMNe XapaKTePUCTUKI NONynALnm 1
63 OCHOBHbIe NnokKasaTenu NonynALun: YNCNEHHOCTD, 1
MNIOTHOCTb, BO3PAacTHasA 1 NosioBas CTPYKTypa
64 OcCHOBHbIe NokKasartenu NoNynAunn: poXxaaeMocTb, 1
NPUPOCT, TEMM POCTa, CMEPTHOCTb, MUTPaLunn
65 JKONornyeckaa CTpyKTypa nonynauum 1
66 JnHamuKa nonynaunu n eé perynaums 1
67 KpuvBble pocTa YncneHHocTy nonynaunn. Kpmsble 1
BbIXXWBaHWS
68 3Konormyeckas HLLIa B1aa. f|a60pjiT0pHaﬂ paboTta 1
«[prcrnocobneHns CemMsaH PaCTEHUIA K pacCceneHmo»
69 Bug Kak cuctema nonynaumm 1
70 3aKOHOMEPHOCTM MOBELEHNSA U MUTPaLMIA XXMBOTHbIX 1
71 Co06LLeCcTBO OPraHM3MoB — GMOLIEHO3 1
72 JKocucTeMa Kak OTKpbITas cuctema 1
73 KpyroBopoT BeLLecTB 1 NMOTOK 3Hepruuv B 1
JKocucTeme
74 OCHOBHbIe NoKa3aTenn 3KOCUCTEMbI 1
75 JKO/IOrnYeckmne nmpammnisbl 1
76 3meHeHUst COO6LLECTB — CYKLIECCUM 1
77 [MprpoaHbIe 3KOCUCTEMBI. DKOCUCTEMbI 03€P U Pek. 1

JKOCUCTEMBI MOpeVI N OKEaHOB




MpUPOAHbIe 3KOCUCTEMbI. DKOCUCTEMbI TYHAP,

78 o 1
NecoB, CTenew, MycTbiHb

79 AHTPONOreHHbIE 3KOCUCTEMBI 1

80 Yp6oskocucTembl. MpakTuyeckas pabota 1
«M3yyeHure 1 onmcaHne ypbosKoCUCTEMbI»

81 3aK0H0|\/|ePHOCTK| (hopMMpPOBaHMSA OCHOBHbIX 1
B3aMMOLENCTBNIA OPraHN3MOB B 3KOCMCTEMAX
MexaHu3Mbl BO3AeNCTBUA 3arPA3HEHNIA Pa3HbIX

82 TUNOB Ha CybopraHM3MeHHOM, OPraHM3MeHHOM, 1
nonynALMOHHOM 1 3KOCUCTEMHOM YPOBHAX

83 Buocgepa — obuyennaHeTapHas 000/104Ka 3eMn 1

84 YueHue B. V. BepHagckoro o buocgepe 1

85 3aKOHOMEpPHOCTM CYLLeCTBOBaHMS brocgepbl 1

86 KpyroBopoTbl BELLECTB M 61OreoXMMNUYECKME LUKbI 1

87 30HaNIbHOCTL BGrochepbl. OCHOBHbIE 6UOMbI CYLLIN 1

88 YCTONYMBOCTbL Grochepsbl 1

89 JKOJTIOrNYECKMe KPU3UChl N NX MPUYNHBI 1

90 Bo3sgeicTere yenoBeka Ha buoctepy 1

91 AHTpOI‘IOFVEHHoe BO3/elCTBME Ha PaCTUTE/bHbIN 1 1
YXMBOTHbIA MUP

92 OxpaHa npupoabl 1

93 OCHOBHbIe NPUHLMMNbI YCTONYMBOr0O Pa3BUTUS 1
yesioBeYvecTBa 1 NPUPOAbI

94 PavLmoHanbHOe NpYpoAOoMNosib30BaHMe U COXPaHeH e 1
61oNornyeckoro pasHoobpasnsa 3emm

95 O606LLeHMe Mo TeMe «MUKPOIBONIOLIMSA 1 eé 1
pe3ynbTaThbl»

9% O606LeHMe No TeMe «Makpo3BoNOLMA 1 eé 1
pe3ynbTaTbl»

97 O606LeHMe No TeMe «POUCXOXKAEHME N pa3BUTUE 1
XW3HM Ha 3emne»

98 0O606weHre No Teme «TPOMCXOXKAEHNE YeNOBEKa — 1
aHTpOMoreHes»

99 O606LLeHNEe NO TeEMe «IKONOrNsA — HayKa 0 1
B3aMMOOTHOLLIEHWSAX OpraHn3mMoB»

100 O606L1eHKe No Teme «OpraHu3Mbl 1 cpeaa 1
06UTaHNA»

101 O606LLI,€HI{I’e no Teme «3K0/0rns BUA0B U 1
NonNynALniA»

102 O606LeHne no Teme «buochepa — rnobasbHas 1

IKOCUCTEMa»




