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IHHOACHUTEJBHAA 3AIINCKA

Mporpamma no yyebHoMy npeamMeTy “buonorua™ (ganee - 6Monorus) Ha ypoBHe cpegHero
o6Lero obpasoBaHus paspaboTaHa Ha 0cHoBe deaepasibHOro 3akoHa 0T 29.12.2012 Ne 273-d3
«O6 o06pasoBaHun B Poccuiickon ®epepayuun», ®rOC COO, KoHuenuun npenofaBaHus
yyeb6HOro npegmeta «brUoNOrnNsS» N OCHOBHBIX MOMOXEHWI (hefepasibHON paboyein Nporpammbl
BOCNUTaHWA.

YuebHbl npegmeT «buonorns» yrnyonéHHoro ypoBHS m3ydeHus (10-11 knaccol)
ABNAETCA O4HWM M3 KOMMOHEHTOB MPeAMETHON 061acTh «ECTECTBEHHO-HaYUHble NpPeaMETbI».
CornacHo nonoxeHnam ®rocC COO npounbHble YyyebHble MNPeAMETbl, M3y4vaemble Ha
yrny6néHHOM YpoBHe, SBNAIOTCA CNOCO60M AnddepeHUmaLm 0byyeHns Ha YpOBHE CPeaHero
obLero obpasoBaHUs U Mpu3BaHbl 06ECMeYnNTb MPEeMCTBEHHOCTb MEXAY OCHOBHbIM OOLLMM,
CpeaHUM 06LWKMM, CpefHMM MPOgecCUOHaNIbHbIM M BbICLIMM 06pa3oBaHMeM. B TO e Bpems
KaXKAbliA 13 3TUX YUYeBHbIX MPeaMeTOB LO/MKEH ObITb OPUEHTUPOBAH Ha MPUOPUTETHOE peLLeHMe
06pa3oBare/ibHbIX, BOCNUTATE/bHbLIX W Pa3BMBAIOLLMX 33ady, CBA3aHHbIX C MPoopueHTaLmei
obyyarolmxca U CTUMY/NMPOBaHWEM WHTEpeca K KOHKPEeTHOM 06/1acTU HayyHOro 3HaHus,
CBSI3aHHOIO0 C 6KoNoruen, MeauMLUUHON, 3KOMOTUel, MCUXONOrMein, CNOpTOM WM BOEHHbLIM
Lenom.

Mporpamma no yyebHomy npeameTy "buonorusa™ faét npeactaBieHre 0 Lenn 1 3agadax
N3y4eHnsa yyebHoro npegmerta «brnonorus» Ha yrny6néHHOM YpOoBHE, OnpefenseT 06s3aTenbHoe
(MHBapraHTHOE) NpPeAMETHOE COAEepXKaHWe, ero CTPYKTYpMpOBaHWe MO pasjeniam u Temam,
pacnpezeneHvie Nno Knaccam, peKoMeHAyeT Nnoc/ef0BaTe/IbHOCTb U3YyYeHNs y4ebHOro marepuana
C YYETOM MeXNpPeaMETHbIX W BHYTPUMNPELMETHbIX CBA3E, NOrMKM Yy4yebHOro npouecca,
BO3paCTHbIX 0CO6eHHOCTel obyvatowmxcs. B nporpamme no 61onorMm peasnioBaH MpUHLMN
MPeemMCTBEHHOCTN C U3y4yeHWeM OMOMOrMM Ha YPOBHE OCHOBHOrO 006Lero o6pa3oBaHuS,
Gnarofaps YeMy MpoCMaTpPUBAETCA  HarpaB/fIEHHOCTb Ha  MOC/eAylollee  pasBuUTHe
OMONOrNYeCKMX 3HaHWUA, OPWUEHTUPOBAHHBLIX Ha (HOPMUPOBAHME eCTECTBEHHO-HAY4YHOro
MVPOBO33PEHNS, 3KO/IOMMYECKOro MbILLEHNSs, NPeACTaBNeHnin 0 340p0BOM 00pase >XM3HU, Ha
BOCMWTaHME OGEpPeXXHOro OTHOLLUEHUS K OKpYXKatoLlel npupoaHol cpege. B nporpamme no
6ronorMn TaKxXe MokKasaHbl BO3MOXHOCTM Yy4ebHOro npegmera «buonorus» B peanvsaumm
Tpeb6oBaHnit ®FOC COO K nnaHMpyeMbIM JIMYHOCTHbLIM, MeTanpeaMeTHbIM U NPeAMETHbIM
pesynbTaTtaM 06y4yeHus U B (POPMMPOBAHWUM OCHOBHbIX BWAOB Y4eOHO-NO3HaBATENbHOW
[eATeNbHOCTN 06YyYatoLWMXCA MO OCBOEHWMIO COAepXaHus OMONormyeckoro 06pasoBaHUS Ha
YPOBHe cpeAHero o6bLero obpasoBaHus.

YuebHblin npeameT «bronorua» Ha ypoBHe cpefHero o6Liero obpasoBaHWs 3aBepLuaeTt
6ronornyeckoe obpazoBaHne B LUKO/E Y OPUEHTUPOBAH Ha paclUMpeHve U yrnybneHue 3HaHWuiA
obyyvalomxca 0 H>KMBOM MpPUPOAE, OCHOBaX MOMEKYNSIPHOM W KNETOYHOW  6uonoruu,
ambpuonornm n 61UoNorMn Pas3BuUTUA, TEHETUKM, Cenekuun, GUOTEXHONOrNK, 3BOMOLMOHHOIO
YUYEHUNA U 3KOSIOTUN.

N3yuyeHne yuyebHOro npeamera «bronorus» Ha yrny67eHHOM YpOBHE OPUEHTUPOBAHO Ha
MOArOTOBKY O00y4YaloLMXCA K MocnefytolemMy MosyvyeHnto 61onormyeckoro obpasoBaHus B
By3ax W OpraHu3aumax cpegHero npogeccnoHanbHOro obpasosaHmsa. OCHOBY €ro cofepXkaHus
CoCTaBNseT cuctema OMONOrMYECKUX 3HAHWUIA, MOMYYEHHBbIX NPU M3YYeHUU 06y4aroLLMMUCH
COOTBETCTBYIOLUMX CUCTEMATUYECKUX pa3fenioB 6MOMorMM Ha YpOBHE OCHOBHOIO O6LLEro
o6pasoBaHms, B 10-11 knaccax 3TW 3HaHWA NOMyYatoT pasBuTUe. Tak, pacLUMpeHbl U Yriay6eHb!



OMONOrNYecKme 3HaHWA O PaCcTEHUAX, XXMBOTHbIX, rpubax, GakTepmsax, opraHu3Me 4esioBeka,
06LMX 3aKOHOMEPHOCTSX >KWU3HW, AOMOMHUTENIbHO BK/IKOYEHbI OMOMOrMYeckue CBefeHUs
NPUKNAAHOIO N MOWMCKOBOI0o XapakTepa, KOTOPble MOXHO MCMO/b30BaTb KaK OPUEHTMPbI A5
nocneaytoLlero Bbibopa npogeccun. Bo3mMoXkHa TakkKe MHTerpaumsi 6MoN0rMYecKnx 3HaHui ¢
COOTBETCTBYIOLUMMMN 3HAHUAMMU, MONYYEHHLIMU 00YHaAIOLUMUCH NPU U3YYEHUN (PU3NKUN, XUMUN,
reorpagum n MaTemMaTuKu.

CTpykTypa nporpaMmbl No y4deGHOMY npeamMeTy “Buonorus” oTpaxaeT CUCTEMHO-
YPOBHEBbI U 3BOMIOLUMOHHBIA MOAXOAbI K M3yyeHWUo 6uonornn. CorflacHoO MM, M3ydaroTcs
CBOMCTBa N 3aKOHOMEPHOCTU, XapaKTepHbIe A4151 XXMBbIX CUCTEM PasHOr0 YPOBHSA OpraHu3aumu,
9BOJIIOLMM OpraHNYeckoro Mmupa Ha 3emsie, COXpaHeHWs 6GMONOrMYeckoro pasHoobpasus
nnaHeTbl. Tak, B 10 Knacce M3y4atOTCH OCHOBbI MOSIEKYNISIPHOM WM KNETOYHON 6Guonornm,
3MOPUONIOrK 1 BUONOTUN Pa3BUTUSA, TEHETUKN N CeNeKLMn, BUOTEXHONOTUN U CUHTETUYECKON
Ovonornn, akTyasm3mMpyroTcs 3HaHUA obydarolmxcs no 60TaHWKe, 300/10TMM, aHATOMMUMU,
(hm3monorun Yenoseka. B 11 knacce mM3yyaroTCA 3BOJIOLMOHHOE YYeHWe, OCHOBbI 3KOM0MMK U
yyeHue o buocgepe.

Y4ebHblin npeaMeT «buonorus» npussaH 06ecrneynTb OCBOeHWE 0O6yvatoLMMUCA
OMONOrNYeCKMX TEOpUA W 3aKOHOB, WAeW, MNPUHLMMNOB W NpaBus, fieXalmMx B OCHOBE
COBPEMEHHOI EeCTECTBEHHO-HAY4YHON KapTWHbI MWpa, 3HaHWI O CTPOEHMW, MHOroobpasuv u
0COBGEHHOCTSX KNeTKW, OpraHusMa, MonynsaumMu, OMoueHO03a, 3KOCMCTEMbI, O BblAatoLLMXCS
Hay4HbIX [OCTMXKEHWUAX, COBPEMEHHBIX WCCNeA0BaHWUAX B OUOMOTMW, MPUKIALHbIX acrnekTax
OMONOrNYeckmX 3HaHWn. [ pasBUTUA N NOALEPXKAHUA MHTepeca obyyarowmxca K 6uonorum
Hapaay CO 3HaYMTeNbHbIM 06HLEMOM TEOPETUYECKOro MaTepumana B CogepXXaHMn nporpammbl no
6ronornm npefycMOTPEHO 3HAKOMCTBO C MUCTOPME CTaHOBMEHWUS W PasBUTUS TOW UM UHOWA
obnact 61onorun, BKNaLoM OTEYECTBEHHbIX U 3apYOeXHbIX YUYEHbIX B pelleHne BaKHeLwmX
OMONOrNYECKMX N 3KOSIOrMYECKMX Npobem.

Llenb n3yyeHuns yuyebHOro npeameTa «bronorns» Ha yrny6n1éHHOM ypoBHE — OBfafieHne
06yyYaloLWMMNCA 3HAHUAMU O CTPYKTYPHO-PYHKLUMOHAIbHON OpraHmn3auumn >XXMBbIX CUCTEM
pa3HOro paHra v NpuobpeTeHe YMEHWIA UCMOb30BAaTb 3TW 3HAHUA B (DOPMUPOBAHNM MHTepeca
K onpeaenéHHoin 061acTn Npod)ecCMoHanbHOM AeaTeNbHOCTU, CBA3aHHON C GMONOren, unm K
BbI6OPY Yy4ebHOro 3aBefieHns A1 NPOLO/HKEHNS BMONOrMYecKoro 0bpasoBaHus.

JOCTXeHMe Lenn n3ydeHuns yyebHoro npeameta «buonorms» Ha yrny6néHHOM YpOBHE
obecrneymBaeTcs peLleHreM CreayroLLmX 3agay:

OCBOEHMe  00ydvaloLMMUCAa  CUCTEMbl  OMOMOTMYECKUX — 3HaHWA: 06  OCHOBHbIX
OGMONOrNYECKMX TeopusX, KOHLENUMSAX, rMrnoTesax, 3akoHaX, 3aKOHOMEPHOCTAX W MpaBunax,
COCTaBNAOWMX  COBPEMEHHYKD  €CTECTBEHHO-HAy4HYH) KapTMHY MUpa; O CTPOEHUM,
MHOroobpasnm n 0COBEHHOCTSAX BMOMNOrMYeckuUX cuctem (KIeTka, opraHusm, nonynsauus, BuAa,
buoreoueHo3, 6uocepa); O BbIJAOWMXCA OTKPbITUAX WM COBPEMEHHbIX WCCMeA0BaHUSAX B
oronoruu;

O3HaKOM/eHMEe  0OyvaloLMXCs €  MeTodamu  MO3HaHWS  KMBOW  MPUPOAbI:
nccnefoBaTe/Ib,CKUMM METOAaMMU GUONOrMYEeCKUX HayK (MONEKYNSPHOW U KNETOYHOW 61ooruu,
aM6pMoNornm 1 GMoNOrMn PasBUTUS, FTEHETUKU N Cenekumm, BUOTEXHONOMMU U CUHTETUYECKOW
6vonornn,  NaneoHTONOrMK,  3KONOrMK);  MeTodamu  CaMOCTOSTENIbHOTO  MPOBEAEHUN
6MONOrNYecKnX unccnefoBaHUiAi B nabopatopum M B npupoge (HabnwogeHue, U3MepeHue,
9KCMEPUMEHT, MOJEeNIMPOBaHMe);

OBNafieHVe 06y4valoLLUMMUCA YMEHUAMMW: CaMOCTOATE/IbHO HAaXOA4UTb, aHa/M3MpoBaTb U
1CNOMb30BaTb GMONOrMYECKYHO MHOPMALMIO; NOMb30BaTLCA BUOMOrMYECKON TEPMUHONOTMEN U



CYMBO/IMKOW;  YCTaHaB/NMBaTb CBA3b  MeXAy pasBuTvemM 6GuoforMM M COLMabHO-
9KOHOMMWYECKUMU W 3KONIOTMYECKMMU NpobsieMaMu YenoBevecTBa; OLeHMBaTb MOC/eACTBUSA
CBOEN [eATeNbHOCTM MO OTHOLUEHMIO K OKPY>XKalolle npupoaHOM cpefe, COBCTBEHHOMY
340POBbI0 U 3[0POBLI0  OKPYXAIOWMX N0Aei; 060CHOBbIBaTb W CcO6MOAATL  Mepbl
NPOQUNAKTUKIA MHPEKLMOHHBIX 3a00/1eBaHUIA, NpaBuia NoBeeHUa B Npupoge v obecneyeHuns
6e30MacHOCTM COOCTBEHHOM YXM3HEAeATENbHOCTU B Ype3BblYaiHbIX CUTYyaUUsX MPUPOAHONO U
TEXHOreHHOr0 XapakTepa; XapaKTepu3oBaTb COBPEMEHHbIE Hay4Hble OTKPbITUMS B 06/1aCTy
6vonoruu;

pasBuTUE Y 0OYYAIOLMXCA UHTENNEKTYa/IbHbIX M TBOPYECKMX CMOCOBHOCTEN B npoLecce
3HAaKOMCTBA C BbIJAOLMMUCA OTKPbLITUSIMA U COBPEMEHHBLIMU WUCCMEA0BaHUAMU B BUOMOrnN,
pellaeMbiMM et0 npobnemMamu, MeTOZO/SIOrMeld 61UONOrMYECKOro MccnefoBaHNs, MpoBefeHUs
9KCMEepUMEHTaNIbHbIX  UCCNEA0BaHWIA, pelleHns  BGMONMOrMYecKUx 3adad, MOLEMPOBaHNUS
61oNOrnyYeckmnx 06bEKTOB 1 MPOLLECCOB;

BOCMUTaHME Y 00y4atoLMXCs LLeHHOCTHOrO OTHOLLEHWS K XXMBOW NpMpoge B LeIOM U K
OTAeNbHbIM €& 00bekTaM W ABNEHMSM; (HOPMUPOBAHME 3KONOTMYECKOWR, TFeHEeTUYEeCKOMn
rpaMoOTHOCTU, 06Lel KynbTypbl MOBEAEHUS B NPUPOLE; WHTErpauuy ecTeCTBEHHO-Hay4HbIX
3HaHWI;

nprobpeTeHre 00yYatoOLWMMMUCA KOMMETEHTHOCTM B paLMOHaIbHOM NPUPOLOMN0/b30BaHU
(cobntofeHne npaBwui MNOBeAEHWA B NPUPOAE, OXpaHbl BWAOB, 3KOCUCTEM, 6GMOCHepb!),
COXpaHeHU COBCTBEHHOrO 3[0POBbS M 3[0P0BbA OKPYXaloLWMX foger (cobnofeHns mep
Npo(uNakTUKN  3aboneBaHnii,  obecneuveHve  6e30MaCHOCTUM  XXWU3HEAEATEeNbHOCTM B
ype3BblYaHbIX CUTYaLMAX MPUPOAHONO M TEXHOrEHHOr0 XapakTepa) Ha OCHOBE MCMO/b30BaHUA
OGMONOrNYECKMX 3HAHWI 1 YMEHWIA B MOBCEAHEBHOM XMN3HU;

cO3fjaHve YCnoBWUWA /1 OCO3HAHHOro Bbl6opa ObyvaloWMMUCAa  UHAMBUAYabHON
obpa3oBaTe/lbHOW  TPaekTopuK, Cnoco6CTBYHOWE nocnefyowemy npogeccMoHanbHOMY
CaMOoOnpeseneHnto, B COOTBETCTBUM C WHAMBMAYaANIbHBIMW MHTepecaMn W MOTPEBHOCTAMM
permoHa.

OOLLee 4Mcno 4acos, OTBEAEHHbLIX Ha M3ydyeHMe OMONOrMM Ha Yriy6/eHHOM YpOBHe
cpeaHero o6ulero obpasoBaHus, cocTaensieT 204 uvaca: B 10 knacce — 102 vaca (3 vaca B
Hepento), B 11 knacce — 102 yaca (3 yaca B HeZiento).

OTbop oOpraHM3auuoHHbLIX  (hOpM, MeTO4OB W  CpeAcTB  00y4yeHus  Guonorum
OCYLLECTB/ISETCA C YYETOM CMeuMpUKN ero cofepXaHusi N Hanpas/eHHOCTU Ha MPOAO/HKeHMe
6ronornyeckoro 06pas3oBaHNA B OpraHU3auMsax CpefHero MnpoecCMOHa/IbHOIO U BbICLUEro
0bpa3oBaHus.

Ob6s3aTeNbHbIM YCI0BUEM MPKY 00YYeHUN GUONOTUN Ha YrTy6/1EHHOM YPOBHE SIBNSETCA
npoBefeHNe NabopaTopHbIX W MpPaKTUYeckux paboT. Takke ydacTve O06ydvarolmxcs B
BbIMOMIHEHUM  MPOEKTHbIX U y4ebHO-UCCNefoBaTeIbCKMX  paboT, TemMaTMka KOTOpbIX
OMpeaensieTcs y4ymTeneM Ha OCHOBE WMEOLIMXCA MaTepuasibHO-TEXHUYECKMX PECYPCOB U
MECTHbIX MPUPOAHBIX YC/IOBWIA.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CofepxaHne  nporpaMmbl,  BblAENIEHHOE  kypcusom, He BXOAUT B MPOBEPKY
rocyfapcTBeHHoM ntoroson atrectauum (MCAA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHasa 6uonorus — KomnnekcHas Hayka. KpaTtkas uctopms pasButus G1Monoruu.
Buonornyeckne Haykm n usydaemble UMK Npo6nembl. PyHAAMeHTa/IbHbIE, MPUKIALHbIE W
MOWCKOBbIE HAYYHble UCCNef0BaHNA B BMONOTUN.

3HaueHne 6uonorMnm B (HOPMUPOBAHUM COBPEMEHHON ECTECTBEHHO-HAaYyYHOW KapTWHbI
mupa. [podeccumn, cBA3aHHble C 6Guonorveid. 3HaveHwe OuonoOrMKM B MPaKTUYECKOM
[eATeIbHOCTU  YefioBeKa: MeAuLUMHE, CeNbCKOM  XO35IMCTBE, MPOMbILIIEHHOCTH, OXpaHe
npupoabl.

JleMoOHCTpaL U

MopTpeTbl: ApucTtoTens, TeodpacT, K. JInHHel, XK. b. amapk, Y. [apsuH, Y. apeei, I
MeHgens, B. W. BepHaackuin, W. T. Maenos, . L. MeuHnukos, H. . Basunos, H. B.
TumodpeeB-PecoBckuin, XK. YoTcoH, @. Kpuk, . K. benses.

Tabnumupbl N cxeMbl: «CBA3b OMONOMMN C APYrMMU HayKammn», «CucTema 61onornyeckmx
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

YKvBble cuCTeMbl Kak npeaMeT usyyeHus 6uonormn. CBOMNCTBA XMBbLIX CUCTEM: eANHCTBO
XMMWUYECKOr0 COCTaBa, [UCKPETHOCTb W  LENOCTHOCTb, CNOXHOCTb W YMNOPALOYEHHOCTb
CTPYKTYpbl,  OTKPbITOCTb, ~ CamMOOpraHu3aLus, CaMOBOCMPOW3BELEHME,  Pa3fpaKUMOCTb,
MN3MEHYMBOCTb, POCT U pasBUTME.

YPOBHN OpraHu3aumy >KMBbIX CUCTEM: MONEKYNAPHbIA, KNETOUHBIA, TKaHEBbIM,
OpraH13MeHHbI, nonynsUMOHHO-BUA0BOM, 9KOCUCTEMHDbIA (6roreoLeHOTUYECKNIA),
6uocdepHbIi. Mpouecchl, NPOMCXOAALLME B XMBbIX cucTeMax. OCHOBHble MPU3HaKM XXMBOTO.
YKn3Hb Kak (hopma CyLLecTBOBaHMS MaTepun. Hayku, nsyyaroLme XmBble CUCTEMbI Ha PasHbIX
YPOBHSIX OpraHun3aumn.

3yyeHune uBbIX cuctem. MeTodbl 61OMOrMYecKor Hayku. HabnrogeHve, n3MepeHue,
9KCMEepUMEHT, cucTemMaTusaums, MeTaaHanm3. [lOHATME O 3aBUCMMOM W HE3aBUCUMOM
nepeMeHHOW. [MnaHMpoBaHWe 3KcrepuMeHTa. [locTaHOBKa W nposepka runotes. Hynesas
runoTesa. MoHATVE BbIOOPKM 1 €€ JOCTOBEPHOCTb. Pa3bpoc B 610NOrMYecKnx AaHHbIX. OueHKa
[OCTOBEPHOCTM MOMYYEHHbIX Pe3ynbTaToB. MpUUMHBI UCKXKEHWS Pe3ynbTaToB dKCMEepUMEHTa.
[MoHATME CTaTUCTUYECKOTO TecTa.

JleMoHCTpanuu

Tabnmubl 1 cxembl: «OCHOBHble MPU3HAKM >KU3HU», «Buonornyeckne CcUCTEMBbI»,
«CBOWCTBA XXMBOW MaTepun», «YPOBHU OpraHu3auuu Xnson Npupoasl», «CTPOeHMe XXUBOTHOM
KNeTKU»,  «TKaHW  >KMBOTHbIX»,  «CWUCTEMbl OpPraHOB  Ye/I0OBEYECKOrO0  OpraHu3Ma,
«buroreoueHo3», «buoctepa», «<MeToabl N3yUeHUSs XXUBOW NPUPOIbI».

O6opyaoBaHue: nabopaTopHoe 060pyaoBaHME ANS NPOBEAEHNA HAONIOAEHWIA, N3MEPEHWI,
3KCMEepUMEHTOB.

IpakTuyeckass padora «/Icnosb3oBaHMe pas/iMyHbIX METOLOB MPU U3YYEHWUU XKUBbIX
CUCTEM.

Tema 3. buoJiorusi KJeTku



Knetka — CTPYKTYpPHO-(DYHKUMOHAIbHAA eAnHULA XXMBOTO. VICTOpUSA OTKPbLITUSA K/IETKW.
Pa6oTbl P. 'yka, A. JleBeHryka. KnetouHas Teopus (T. LLsaHH, M. LUneigeH, P. Bupxos).
OCHOBHbI€e MOI0XEHUA COBPEMEHHO KIETOYHON TEOPUN.

MeToabl MONEKYNAPHOM W KMETOYHOM BMONMOrMK: MUKPOCKOMMUA, XpomaTorpadus,
aNleKTpohopes, MeTOA  MeuyeHblX aToMoB, Av(epeHUManbHOE — LeHTpUgyruposaHme,
KYNbTUBUPOBaHUE KNETOK. M3yuenue ¢huxcuposanuvix kiemok. DNEKTPOHHAA MUKPOCKOMUA.
Konghoxanvnas muxkpockonus. Bumanvroe (npusicusnennoe) usyuerue Kiemox.

JdemMoHcTpauMu

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

Tabnmupbl N cxeMbl: «CBETOBOM MUKPOCKOM», «INEKTPOHHbLIN MUKPOCKOM», «McTopus
pasBUTUA METOL0B MUKPOCKOMUM».

O6opyfoBaHMe: CBETOBOW MMKPOCKOM, MUKpPOMpenapaTtbl PacTUTENbHBIX, XXMUBOTHBIX U
GaKTepuanbHbIX K/IETOK.

IIpakTuuyeckasi padora «/3yyeHne METOAOB KMETOYHOW 6Guonornn (xpomatorpadus,
aNeKTpogopes, AvdhepeHLnanbHOe LeHTpudyrposaHue, MNLP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XUMUYECKNIA COCTaB KNeTKU. Makpo-, MAKPO- 1 YNIbTPaMUKPO3/ieMeHTbI. Boga 1 eé ponb
KaK pacTBOpUTENsA, peareHTa, y4yacTMe B CTPYKTYPUPOBaHWUM KNETKW, Tennoperynaunn.
MuHepas/ibHble BeLLeCTBa KEeTKU, UX BMOornyeckas posib. Posib KATUOHOB M @aHNOHOB B K/ETKE.

OpraHunyeckve BellecTBa KIeTKn. buonornyeckne nonvmMepsl. benku. AMUHOKUCIOTHBIA
cocTtaB 6enkoB. CTPyKTypbl 6e/fiKoBOM MONeKysbl. lMepBuyHas CTpyKTypa 6enka, nentuiHas
cBAi3b. BTOpuYHas, TpeTuyHas, YeTBepTUYHAA CTPYKTYpbl. [eHaTypaumsi. CBoicTBa OGE/KOB.
Knaccnurkaumsa 6enkoB. bronornyeckme gyHKLMN 6enKoB. Ilpuonst.

Yrnesogpl. MoHocaxapuibl, Aucaxapvibl, onurocaxapuipl U nonucaxapugbl. O6wuii
nnaH CTPOeHUS W  (PU3UKO-XMMWYECKME CBOWCTBA Yr/N1eBOAOB. buonornyeckne gyHKUMM
Yrn1eBoA0B.

Nvnuabl.  TuapodunbHo-rnapoobHble  cBoicTBa.  Knaccugmkaums — nvnugos.
Tpurnuuepugbl, ochonmnugpl, BOCKK, cTepounibl. bronornyeckne @yHkumum nnnugos. O6ume
CBOMCTBA OWMOMOTMYECKMX MemMbpaH — TeKyyeCTb, CMOCOOHOCTb K CaMO3aMblKaHUIO,
nonynpoHUL,aemMocCTb.

HyknenHosble kucnotel. AHK n PHK. CTpoeHue HyKNeMHOBbLIX KUCNOT. HyKkneoTuibl.
MpuHUMN KomnnemeHTapHocTK. MpaBuno Yapragga. Ctpyktypa AHK — gBoiHas crnvpanb.
MecToHaxoxaeHue n buonorunyeckune hyHkumm AHK. Bugsl PHK. ®yHkummn PHK B KneTke.

CtpoeHune monekynbl AT®. Makpoapruyeckue csa3n B Monekyne AT®. brnonoruyeckume
(yHKUMM  AT®. BOCCTaHOBNEHHbIE MEPEHOCYMKU, WX (YHKUMM B  KNeTKe. /[lpyeue
HyKIeo3uompugocgamul (HTD,). CekBeHupoBaHvne  AHK.  Memoow:  ecemomuxu,
mpaHCKpunmomuKku, nponeomMmuKu.

CTpyKTypHaa 6uonorus: 6uoxmmmnyeckme u Gruodusnyeckme MccnefoBaHUs coctasa U
NPOCTPAHCTBEHHOW CTPYKTYpbl GUOMONEKYN. Mooderuposanue cmpykmypol u  ynKyuil
Ouomonexyn u ux Komniekcos. Komnvromepruiti Ou3aiin U OpeanuyecKuti CuHme3s OUOMONEKY U
ux Hel’lpMPOOHblx AHAJl102086.

JleMoOHCTpaL UK

MoptpeTol: J1. MonuHr, AX. YoTcoH, ®. Kpuk, M. Yunkuuc, P. ®paHknvH, ®. CaHrep, C.
Mpy3uHep.

Ovarpammbl:  «PacnipefefieH/e  XUMUYECKMX 3/1IEMEHTOB B HEXWBON  NpUpoLe»,
«PacnpefeneHve XMMUYECKMX 3/IEMEHTOB B XXNBOW NPUPOAE».



Tabnmupbl 1 cxembl: «lMeprofnyeckas Tabnmua XMMUYECKUX 3/1eMEHTOB», «CTpoeHue
MOJSIEKY/Nbl  BOAbI», «BellecTBa B COCTaBe OpraHu3MoB», «CTpOeHWe MONeKy/bl 6enka,
«CTpyKTYpbl 6e/IKOBON MOJEKY/bl», «CTpoeHue MOJeKy/ YrneBofoB», «CTPOeHUe MONeKyn
NMNUA0B», «HYKNenHoBble KUCNOTbI», «CTpoeHne Monekynbl AT®».

Ob6opynoBaHve: XMMrUyeckas nocyga v obopynosaHue.

JlaGoparopuas padora «O6HapyXeHMe 6e/1IKOB C MOMOLLbI Ka4YECTBEHHbIX peakLuii».

JlabopaTopnas padora «lccnefoBaHne HYKNENHOBbLIX KUCMOT, BbIAENEHHbIX U3 KNETOK
Pa3/IMYHbIX OpPraHU3MOB».

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tunbl KNETOK: 3yKapuoTU4eckas U npokapuoTnyeckasd. CTPYKTYPHO-(PYHKLUMOHAbHbIE
06pa3oBaHms KETKW.

CTpoeHMe nNpOKapuoTUYeckol KneTkn. KneTouHas cTeHKa OakTepuii U apxel.
OC06EHHOCTN CTPOEHUS reTepoTPOHOM 1N aBTOTPO(HON MPOKAPUOTUYECKUX KNETOK. MecTo n
pO/ib MPOKApPMOT B BMOLIEHO3aX.

CTpoeHue 1 (hYHKLMOHMPOBaHME 3YKapMOTUYECKON KNeTKKU. MnasmMaTnyeckas memMopaHa
(nnasmanemma). CTpyKTypa MnasmMaTmMyeckom MmembpaHbl. TpaHCMoOpPT BELECTB  Yepes
nnasMaTMyeckyto MembpaHy: NacCcuMBHbIA (Anddy3mns, obneryéHHas Andysns), akTUBHbIN
(NepBUYHbIA N BTOPUYHBIA aKTWMBHbLIA TpaHCMopT). MonynpoHuLaeMocTb MembpaHbl. PaboTa
HaTPUIA-KanneBoro Hacoca. SHAOLMTO3: MUHOLMTO3, (haroumTo3. IK30UMTo3. KeTouHas CTeHka.
CTpyKTYypa 1 (hYHKLMMN KNETOYHOW CTEHKM PacTeHWIA, rpubos.

LinTonnasma. LuTtosons. LinTockenet. [BmxeHwe uuTonnasmMbl. OpraHouabl KIETKW.
OfHoMembpaHHble opraHouibl KNeTku: sHgonnasmarundeckas cetb (AMC), annapat Fonbmku,
NN30COMbI, UX CTPOEHMe U (hyHKUMKW. B3ammocBsisb OAHOMEMOPaHHbLIX OPraHOMAOB KETKW.
CTpoeHMe rpaHynapHOro peTukynyma. Mexanusm wHanpasnenus oenkos ¢ OIIIC. CUHTe3
pacTBOpPUMbIX  6eikoB.  CMHTE3  KNeTOYHbIX  MembpaH. [nagkuid  (arpaHynsipHblil)
aHAOoNMa3MaTUYeCKnin peTukynym. CekpeTopHas (hyHKUmMs annapata [onbmkn. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onvoocu. TPAHCNOPT BELLECTB
B KNeTKe. Bakyonu pacTuTe/bHbIX KNeTOK. KNeTouHbI coK. Typrop.

[MonyaBTOHOMHblE OpraHouabl KAeTKU: MUTOXOHAPUW, nnactugbl. Ilpoucxosicoenue
mumoxonopuut u niacmuod. Cumoduocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CTpOEHUE U
(YHKUMN  MUTOXOHAPWIA W nnacTug. [lepBuYHbIe, BTOPUYHLIE W CAOXHbIE MNIACTMAbI
(POTOCMHTE3MPYIOWMX  3YKApUOT.  XN0ponnaacTbl, XPOMOMAACTbI, NEMKONNacTbl  BbICLUMX
pacTeHWA.

Hemem6paHHble opraHouabl KneTku CTpoeHre U (OYHKLUN HEMEMOPaHHbLIX OpraHoMAoB
KNeTkn. Pubocombl.  Ilpomescymounvie  puramenmor.  MUKPOPUNAMEHTbI.  AxmuHogwvle
MquOgbquaMeHmbl. MbILIEeYHbIE KNETKU. AxmuHo8ble KOMNOHEHMbl HEeMbIUEYHbIX KIemoK.
MuKpoTpy6oUukn. KneTouHblid UeHTP. CTpOeHWe W [BWKEHWE XXTYTUKOB W PEeCHUYEK.
MUKpOTPYOOUKM unTONNasMbl. LIeHTpUonb. benku, accoyuuposarnmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmsie 6enku.

Appo. Obonoyka fapa, XpoMaTvH, Kapuonsasma, SAPbILLKA, UX CTPOeHVE U (DYHKLMK.
AnepHbIi 6eNKOBbIA MaTpUKC. pOCTPaHCTBEHHOE PaCcMO/OXEHNE XPOMOCOM B MHTepP(asHOM
aape. dyxpomamun u eemepoxpomamur. BeNKN XpomaTuHa — TUCTOHbI. /Junamuxa soepHOl
obonouku 8 mumo3se. foepuwviii mpancnopm.

KnetouHble  BKMOYeHUA.  CpaBHUTENbHAs  XapaKTepUCTMKA  KNeTOK  3yKapuoT
(pacTuUTENbHOW, XXUBOTHOWA, rPUBHONR).

JeMoHCTpauMu



MopTpeTbl: K.C. MepexKoBckuid, J1. Maprynuc.

Tabnuubl M cxembl: «CTPOEHUE 3YKapUOTUYECKOW KNeTKuU», «CTpOeHue >XMBOTHOM
KNeTKu», «CTPoeHWe pacTUTENbHON KNeTKnU», «CTPOeHe MUTOXOHAPUMY, «Aapo», «CTpoeHue
MPOKAPUOTUYECKON KNETKM».

O6opyfoBaHMe: CBETOBOM MUKPOCKOMN, MUKponpenapaTbl PacTUTENbHbIX, MXMBOTHbIX
K/IETOK, MMKponpenapartbl 6akTepuasibHbIX KNeToK.

JlabopaTopnasi paGora «/13yyeHne CTPOEHUS KNEeTOK Pa3/InYyHbIX OpraH1N3MOB».

IpakTuyeckas padora «/13yyeHne CBONCTB KNETOUHOM MeMOPaHbI».

Jlaboparopuasi padora «l/IccnefoBaHue nnasmonvsa U Lennasmosnivia B pacTUTE/bHbIX
KeTKax».

IpakTuueckasi padora «/13yyeHne ABMXEHUSA LMTOMNIa3Mbl B PACTUTENbHbIX KIETKaX».

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccMUIAUMA U OUCCUMUIIALNA — [BE CTOPOHbI MeTabonnsma. Tunbl 06MeHa BELLECTB:
aBTOTPO(DHLIA M TeTepOTPOHbIA.  YuyacTMe Kuciopoga B OOMEHHbIX — MpoLeccax.
DHepreTnyeckoe obecreyeHe KeTKW: npespaweHne AT®D B 00MEHHbIX MpoLeccax.
PepMeHTaTVBHbIA XapaKTep peakuuin KeTOYHOro Metabonmama. PepMeHTbl, UX CTPOEHMUe,
CBOMCTBA M MexaHu3Mm peicTeus. KodepmeHTbl. OTavuna (PepmMeHTOB OT HeopraHM4ecKmx
Katanm3atopoB.  benku-akTveatopbl U GENKU-UHTMOUTOPLI.  3aBUCMMOCTb  CKOPOCTU
(hepMeHTaTVBHbIX peakLMin 0T pas/IMYHbIX PaKTOPOB.

MepBMYHbIA CMHTE3 OpraHMYecKUx BeLeCTB B K/eTKe. POTOCUHTE3. Anokcucenuwill u
OKCU2EHHbLI (ﬁOl’l’lOCl/leeS‘ y 6a7<mepud. Ceemoco6upaiowue nuemernmvlt U nucMermasl
peakyuonnoeo yewmpa. PONb XN0PONNacTos B npoiecce otocnHTesa. CBeToBas U TeMHOBaS
(asbl. @omoovixanue, Cz., Cas- u CAM-munvr gpomocunmesa. TPOLYKTUBHOCTb (POTOCMHTE3A.
BnunsHue pasnnyHbIX (hakTOpPoB Ha CKOPOCTb (POTOCUHTE3A. 3HAYEHNe (DOTOCUHTE3A.

XemocuHTe3.  Pa3Hoo6pasve  OpraHM3mMOB-XEMOCUHTETMKOB:  HUTpUQUUUPYIOLLVE
bakTepuu, xxenes3obakTepun, cepobakTepmm, BOAOPOAHbIE 6aKTepun. 3HaYeH e XeMOCKHTe3a.

AHa3pobHble opraHnsmbl. Bugbl 6poxkeHuns. MpofgyKTebl 6pOXKeHUsS U UX UCMO/Mb30BaHKe
4e/IoBeKOM. AHa3p0OHble MMKPOOPraHM3Mbl Kak O00beKTbl OGUOTEXHONOrMWM W BO30YAUTENN
6one3Hel.

A3po6Hble opraHuM3Mbl. JTanbl 3HepreTMyeckoro obmeHa. OAroTOBUTENbHBIA 3Tan.
["MKonn3 — 6eCKNCNIOPOHOE pacLLensieHne rKo3bl.

Bronornyeckoe OKWUCNEHNEe, UM KNETOYHOE [blXaHue. Posib MUTOXOHAPUIA B MpoLeccax
OMONOrnYeckoro okucneHus. Liuknuyeckue peakunn. OKUCIUTENIbHOE (POCHOPUIMPOBAHME.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaszel.  [lpeumyllectsa aspobHoro nytm obmeHa BewecTB nepes  aHaspOOHbIM.
A heKTUBHOCTb IHEPreTUHYeCKOro 06meHa.

JleMoHCTpan U

MopTpeTsl: . Mpuctaun, K. A. Tumupsses, C. H. BuHorpaackuid, B. A. SHrensrapar, M.
Mwutyenn, . A. 3aBap3uiH.

Tabnuubl U CXeMmbl: «POTOCUHTE3», «IHEPreTUUHECKNA 06MeH», «BUOCUHTE3 6Genka,
«CTpoeHne pepMeHTa», «XeMOCUHTE3».

O60opyfoBaHVe: CBETOBOIN MUKPOCKOIM, 060pyA0BaHNe A5 MPUrOTOBIEHUS MNOCTOAHHbLIX 1
BPEMEHHbIX MUKPOIPenapaTos.

JlaGoparopuasi pabGora «/3yyeHVMe KaTa/IMTUYECKON aKTUBHOCTM (epMeHTOB (Ha
nprmMepe amMmunasbl Uv Katanasbl)».



Jlaboparopunasi padora «/I3yyeHue (pepMEHTATVBHOIO pPacLUernsieHns nepokcmaa
BOAOPOAA B PACTUTENbHbIX U XXMBOTHbIX KNETKax».

JlaGopaTopnas padora «CpaBHeHME NPOLLECCOB (DOTOCUHTE3A N XEMOCUHTE3a».

JlaGopaTopuas padora «CpaBHEHME MPOLECCOB OPOXKEHNSA W AbIXaHNSA.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakunn MaTpuMYHOro cuHTtesa. MpUHUMN KOMMIEMEHTAPHOCTU B peakumax MaTpuyHOro
CuHTe3a. Peanmsaums HacnefCTBEHHOM WHMOpMauMKn. [eHEeTUYECKWIn Kojd, €ero CBOWMCTBA.
TpaHcKpunuua — mMaTpuuHblidi cnHTes PHK. MpUHLMNBLI TPaHCKPUMLMK: KOMMIEMEHTapHOCTb,
aHTUnapanneNnbHOCTb, aCUMMETPUYHOCTL. Cospesanue mampuunvix PHK 6 syxapuomuueckoti
kiemxke. Hexooupyrowue PHK.

TpaHcnaumsa n eé atanbl. Y4yacTne TpaHcnopTHbIX PHK B 6uocuHTe3e 6enka. Ycnosus
6rocuHTesa benka. KogmnposaHne aMMHOKUCNOT. Posib prb6ocom B GMOCHHTE3e Genka.

Coepemenunvie npedcmasnenus o cmpoeruu ceHos. OpraHn3alma reHoma y npokapuoT U
3yKapuoT. Perynauma akTMBHOCTU FeHOB Y MpokapuoT. I'mnoTe3a onepoHa (P. >Kako6, XK.
MaHO0). Monekynsapuvie mexanusmvl Kcnpeccuu 2enos y aykapuom. Pons xpomamuna 6
pezynsyuu pabomwl 2ernos. Perynaunsa 00MeHHbIX NPoLeccoB B K/eTKe. KNeTouHbI romeocTas.

Bupycbl — HEK/IETOYHbIE ()OPMbI XMN3HWM U 06NUraTHble napasntbl. CTPOEHUe MPOCTbIX U
C/IOXHbIX BWPYCOB, PETPOBUPYCOB, 6GakTepnodaroB. JKusmennvii yukn JIHK-cooepocauyux
supycos, PHK-codepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
urnmeepasa.

BupycHble 3aboneBaHMsi  4YenoBeka, XKMBOTHbIX, pacTeHuid. CML, COVID-19,
couuanbHble U MeAULMHCKME MPO6IemMbl.

buoungopmamura: unmezpayus u anaiuz doarbuux maccueos («bigdata») cmpykmyphuix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

MopTpeTbl: H. K. Konbuos, 4. V1. IBaHOBCKWIA.

Tabnuubl W cXeMbl: «buocMHTE3 6enka», «[eHEeTUYECKUin Koa», «Bupycbl»,
«bakTepuoarn.

IpakTnyeckas padora «Co3faHne MoLeNu BMpyca».

Tema 8. ’/KnzHeHHBIH IMKJ KJIETKH

KneTtouHblil umkn, ero nepuogpl n perynaums. MHTepdasa n muto3. OCOGEHHOCTM
MPOLEeccoB, NPOTEKAKLWMX B MHTepdase. MoroToBKa KNeTKU K AeneHnto. MpecMHTETUYeCKNI
(NOCTMUTOTUYECKNIN), CUHTETUYECKUIA WM MOCTCUHTETUYECKWIA (MPEMUTOTUYECKMIA) MNepuojbl
NHTepgasbl.

MaTpuuHblini  cuHTe3 [OHK -  pennukaums.  MpuHuunsl  pennvkaummn — OHK:
KOMM/IEMEHTAPHOCTb,  MONYKOHCEPBATMBHbIA  CUHTE3,  aHTUMNapalieflbHOCTb.  MexaHu3m
pennvkaumn  OHK. Xpomocombl. CTpoeHMe XpomocoM. Tenomepbl M Tenomepasa.
XPOMOCOMHbIN HAabop KNETKU — KapuoTun. OunnouaHbIA WU ranfongHblii Habopbl XPOMOCOM.
"OMO/I0rnYHbIE XPOMOCOMbI. 10/10BbIe XPOMOCOMBI.

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

Perynfums MWTOTUYECKOTrO UMKIa KMeTKW. lporpammupyemas KnetoyHas rubenb —
anonTos.



KneTtouHoe A4po, XpOMOCOMbI, (DYHKLMOHA/IbHAas reHOMUKA. Mexanusmul npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxkue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauMu

Tabnuubl 1 cxembl: «KU3HEHHbIA UMK KNETKU», «MWUT03», «CTpOEHMe XPOMOCOM»,
«Pennnkauma OHK».

O6opyfoBaHMe: CBETOBON MUKPOCKOM, MUKporpenaparbl: «MUTO3 B K/IETKax KOpeLluka
nyKa».

JlaGopaTopHnas padota «/13yyeHne XpOMOCOM Ha rOTOBbIX MUKPOMpenapaTax».

JladopaTopuas pagora «HabnofeHVe MUTO3a B K/IETKAX KOHYMKAa KOpellka nyka (Ha
rOTOBbIX MUKpOMpenaparax)».

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

Buonornyeckoe  pasHoobpasve  opraHusmMoB.  OAHOK/IETOYHbIE,  KOJMIOHWA/bHbIE,
MHOIOK/IETOYHbIEe OPraHN3Mbl.

OCO6EHHOCTN CTPOEHUA U XXU3HEAEATENbHOCTM OLHOK/IETOUYHbLIX OpraHu3MoB. bakTepuu,
apxew, O4HOK/ETOUHbIE TPMObI, OAHOK/IETOYHbIE BOLOPOC/N, ApYrue NpoTuctbl. KonoHnanbHble
opraHu3mbl.

B3aMoCBS3b YacTeil MHOrOK/IETOYHOMO OpraHm3mMa. TKaHW, opraHbl U CUCTEMbl OpPraHoB.
OpraHu3m Kak efivHoe Lenoe. FomeocTas.

TKaHW pacTeHW. Twunbl pacTUTENbHbIX TKaHeW: o06pa3oBaTe/ibHasi, MOKPOBHas,
MPOBOAALLASA, OCHOBHasA, MexaHuuyeckas. OCOOGEHHOCTU CTPOEHUS, (YHKLMIA U PacrofioXKeHUs
TKaHei B opraHax pacTeHuiA.

TKaHW  XKMBOTHbIX W  4enoBeka. TwWnbl  >KMBOTHbIX — TKaHel:  anuTeNnanbHas,
COeIMHUTENIbHASA, MbllleYHas, HepBHas. OCOBEHHOCTW CTPOEHUs, (YYHKLMA U pacrofioXkeHus
TKaHel B OpraHax »XMBOTHbIX 1 Ye/I0BEKa.

OpraHbl. BeretatuBHble 1 reHepaTUBHbIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OpraHoB
YXVBOTHbIX U YenioBeka. PyHKLMM OpraHOB 1 CUCTEM OpraHoB.

Onopa Tena opraHu3smMoB. Kapkac pacteHuin. CkeneTbl  OAHOKNETOYHbIX U
MHOTOK/IETOYHbIX XXMBOTHbIX. HapyXXHbIA U BHYTPeHHWUIA ckenleT. CTpoeHWe U TUMbl COeAVHEHWS
KOCTEM.

[BWKeHne opraHn3mMoB. [IB/KeHWe OAHOK/IETOYHbIX OpraHM3mMoB: amMébounHOe,
XTYTUKOBOE, PEeCcHUYHOe. [BV)KeHWe MHOrOK/IETOUYHbIX pPacTeHUil: TPOMu3Mbl U HacTUW.
[BVKeHVe MHOMOKNETOYHbIX XXMBOTHbIX W Ye/loBeKa: MbilLeyHas cuctemMa. Pediiekc. CKeneTHble
MbILLLbI M UX paboTa.

MuTaHne opraHn3amoB. ornoLweHne BoApl, YINEKUCNOro rasa U MUHepasibHbIX BELLECTB
pacteHusaMU. [nuTaHWe >KMBOTHbLIX. BHYTPUNONOCTHOE U BHYTPUKIETOUYHOE MULLEBapPeHNe.
[MuTaHWe MO3BOHOYHBLIX XWUBOTHbIX. OTAeNbl NULEeBapUTENbHOrO TpakTa. ulieBapuTesibHble
Xenesbl. [nLeBapuTenbHas cucTemMa YenoBeka.

[bixaHve opraHn3moB. [pbixaHne pacTeHuin. ObixaHne XnBoTHbIX. Ouddy3uns rasos yepes
MOBEPXHOCTb KNeTKU. KoxHoe AbixaHue. [bixaTenbHas noBepxXHOCTb. YKabepHoe u nérovyHoe
AbixaHve. [bIXxaHWe MO03BOHOYHbIX >XMBOTHbIX W YenoBeKa. IBOJIOLMOHHOE YC/IOXKHEHWe
CTPOEHUSI NErKMX MO3BOHOYHBLIX >XMBOTHbIX. [lblXaTenbHas cucTema 4enoseka. MexaHu3Mm
BEHTUNALMM NErKUX Y NTUL, U MNIEKONUTAIOWMX. Perynaumns abixaHus. [bixaTesibHble 06bEMbI.

TpaHCnopT BeWEeCcTB Yy OpraHM3mMoB. TpaHCMOPTHble CUCTEMbl pacTeHWi. TpaHcnopT
BELLECTB Y >KMBOTHbIX. KpoOBeHOCHasa cuctema W e€ opraHbl. KpoBeHOCHad cucTema
MO3BOHOYHbLIX >WMBOTHbIX W u4enoseka. CepAue, KPOBEHOCHble cocydbl M KpoBb. Kpyru



KpOBOOOpALLEHNS.  DBOJIOLMOHHbLIE  YCNIOXKHEHUS  CTPOEHUS  KPOBEHOCHOW  CUCTEMb
MO3BOHOYHbIX XXUBOTHbIX. PaboTa cepaua v eé perynauus.

BbigeneHne y opraHu3MoB. BblfeneHve Yy pacTeHuid. BblgeneHuwe 'y  KUBOTHbIX.
CokpatuTenbHble Bakyonu. OpraHbl BblgeneHus. ®unbTpaums, Cekpeuus U obpaTHoe
BCacblBaHMe Kak MexaHu3Mbl paboTbl OpraHoB BblgeneHns. CBs3b NOMOCTU Tena ¢ KPOBEHOCHO
W BbIAENUTENbHOW cUCTeMaMu. BblgeneHne y MO3BOHOYHbLIX XMBOTHbIX W 4enoBeka. Mouyku.
CTpoeHue 1 PyHKLMOHMPOBaHMe HedppoHa. Obpa3oBaHMe MOYM Y YeloBeKa.

3awmra y opraHusmoB. 3aliuTa Y OAHOKNETOYHbIX OpraHu3MoB. Cnopbl GakTepuil u
UMCTbI NpOCTeALWMX. 3almTa y MHOFOK/IETOYHbIX pacTeHuid. KyTtukyna. CpefcTBa NacCUBHOM 1
XUMUYECKO 3amThbl. PUTOHUMABI.

3awnTa y MHOTOK/IETOUHBIX XWUBOTHbIX. [TOKPOBbLI 1 UX NMPOM3BOAHbBIE. 3aLluTa opraHm3mMa
OT 6onesHeir. MMMyHHas cucTema uYenoBeka. KETOUHbIA W TyMOPa/bHbIA MMMYHUTET.
BpoXXAEHHbIA 1 NPUOBPETEHHBIN  CNeUMUIECKUA  UMMYHUTET. Teopusi  K/IOHaIbHO-
cenekTueHoro nmmyHuteta (M. Spnanx, ®. M. bepHet, C. ToHerasa). BocnasmTenbHble OTBETbI
OpraH13moB. Po/b BPOXAEHHOrO MMMYHUTETA B Pa3BUTUM CUCTEMHbBIX 3a60/1eBaHUIA.

Pa3gpaxumMocTb U perynauma 'y opraHu3MoB. Pa3fpakMMoCTb Y OAHOK/IETOUHbIX
OpraHun3moB. Takcucbl. Pa3gpaXXMMOCTb WU Perynaums y pacteHuid. POCTOBble BellecTBa U KX
3HayeHwme.

HepBHasa cuctema n pedieKTopHas perynaums y >XUBOTHbIX. HepBHas cuctema n eé
OTAeNbl. JBOMOLUMOHHOE YCNOXHEHUE CTPOEHWUS HEPBHOW CUCTEMbl Y XXMBOTHbIX. OTAebI
rO/IOBHOrO MO3ra MO3BOHOYHbIX XWMBOTHbIX. Pediiekc n pediektopHas gyra. besycnoBHble 1
YCNOBHbIE pedieKchbl.

'ymMopanbHas perynaums n 3HOOKPUHHAA CUCTEMa XXMBOTHbLIX M 4enoBeka. >Kenesbl
9HJOKPUHHOW CUCTEMbl M WX TOPMOHbI. [leiCTBME TOpPMOHOB. B3aMMOCBSi3b HEPBHOW U
3HJOKPUHHOM cucTeM. mnoTanamo-runousapHas cuctema.

JleMoOHCTpaLun

MopTpeT: W. I1. INaBnos.

Tabnmubl 1 cxembl: «OLHOKNETOYHbIE BOLOPOC/N», «MHOrOK/IETOUYHbIE BOJOPOC/IN»,
«bakTepumn», «lpocTeiiwme», «OpraHbl LUBETKOBbIX pacTeHuin», «CUCTeEMbl OpraHoB
MO3BOHOYHbIX XXMBOTHbIX», «BHYTpPEHHee CTpPOeHMe HACEeKOMbIX», «TKaHW pPacTeHUin»,
«KopHeBble CUCTEMbI», «CTpoeHue cTebnsi», «CTPOeHMe /INCTOBOM MNNACTUHKMU», «TKaHu
XMBOTHbIX», «CKefeT 4yenoseka», «llulieBapuTesnibHad cucTema», «KpOBEHOCHas CUCTEMA,
«[bixaTenbHaa cuctema», «HepBHaa cuctema», «Koxa», «MbllleyHaa cucTema»,
«BblgenntensHas cuctema», «OHLOKPUHHAA cucteMa», «CTPOeHME MbILbl», «AMMYHUTET»,
«KW1LIEYHONONOCTHbIE», «Cxema MUTaHWs pacTeHuin», «KpPOBEHOCHbIE CUCTEMbI MO3BOHOUYHbIX
XXUBOTHbIX», «CTpoeHne rugpbl», «CTpoeHne nnaHapun», «BHYTpeHHee CTpPOeHWe A0XAeBOro
yepBs», «HepBHas cucTemMa pbl6», «HepBHas cuCTeMa NArywKnW», «HepBHas cuctema
npecMblKarolWmxcs», «HepBHasa cuctema nNTUL», «HepBHas CUCTEMA MIEKOMUTAIOLLMX»,
«HepBHas cuctema YenoBekay, «Pedekcs.

Ob6opynoBaHMe: CBETOBOM MWKPOCKOM, MUKpOMpenapaTbl O4HOKIETOUYHBIX OpPraH13mosB,
MUKponpenapartbl TKaHeil, PakoBUHbI MOJIIFOCKOB, KOMMEKLMM HACEKOMbIX, UMTOKOXMX, XXNBbIE
9K3eMNIAPbl KOMHATHbLIX pacTeHWUiA, repbapumn pacTeHWin pasHbIX OTAE/0B, BNaXHble npenaparbl
XXVBOTHbIX, CKeNeTbl MO3BOHOUHBIX, KOMEKLMN BGECMO3BOHOUHBIX XMBOTHBIX, CKENET Ye/l0BEKa,
obopysoBaHMe AN [AEMOHCTpauMu  MOYBEHHOrO W BO3AYLUHOINO MWUTAHWUA  pPacTeHui,
pacLlensieHns Kpaxmaia U 06efkoB nNoj  AeNCTBMEM  (bepMeHTOB, 000pyaoBaHue A1



[AEMOHCTPaLMM OMbITOB MO M3MEPEHUIO YXXM3HEHHOW EMKOCTU NErKNX, MeXaHn3Ma AbixaTe/lbHbIX
ABVDKEHWIA, MOAENIN FOI0BHOI0 MO3ra pas/inyHbIX XXUBOTHBIX.

JlaGoparopuasn padora «/13yyYeHne TKaHel pacTeHNIA».

JlaGoparopuasn padora «/13yyeHne TKaHel XXMBOTHbIX».

JladopaTropnasi padora «/13y4yeHne OpraHoB LBETKOBOI0 PacTeHNA».

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXEHWNA OpraHM3MOB: 6ecrnosoe (BKIOYas BEreTaTUBHOE) U NON0BOE. Bupbl
6ecnosioro pasMHOXeHMs: MOYKOBaHWe, CropynAumMs, (parMeHTaLms, KNOHNPOBaHMe.

MonoBoe pasMHOXeHWe. [lonoBble KNeTku, wuam rametbl. Melio3. CTagum Meiiosa.
MoBegeHMe XpOMOCOM B Meiio3e. KpoccuMHroBep. Bronornyeckmnii CMbICa mMelio3a 1 nosoBoro
npotecca. Melio3 1 ero MecTo B XWU3HEHHOM LiMK/Ie OpraH/13MOoB.

MpeasapopbilleBoe  pa3BUTME. [amMeToreHe3 'y  XXMBOTHbIX. [10M10Bble  >Kenesbl.
Obpa3oBaHne 1 pa3BuTME MOMOBbLIX KETOK. CrnepmartoreHe3 n ooreHe3. CTpOeHWe NOOBbIX
KNeToK.

OnnofoTBOPEHNE N 3MOPUOHANIbHOE pa3BUTUE >XMBOTHBLIX. CrMocoObl OMNO40TBOPEHUS:



O60opyfoBaHMe: CBETOBOM MUKPOCKOM, MUKpONpenapaTbl AALEKIETOK U CepMaTo3010B,
mMoZenb «Linkn passutua narywKmn».

JlabopaTtopnass paGora «/I3yyeHne CTPOEHWA MOMOBbIX K/ETOK Ha rOTOBbIX
MUKpOMpenapaTax».

IpakTuyeckass padora «BbIfBMEHNE NPU3HAKOB CXOACTBA 3apoAbllleli MO3BOHOYHbIX
YXUBOTHbIX».

JladopaTopuas padora «CTpOeHMe OPraHoB PasMHOXEHWS BbICLLIMX PACTEHN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

VcTopua CTaHOBNEHMS U PasBUTMSA TEHETMKM KaK Hayku. Pabotel I'. MeHpens, . ge
®pusa, T. MopraHa. Ponb 0TeYeCTBEHHbIX YYEHbIX B PasBUTUW TeHeTUKWU. Pabotel H. K.
KonbuoBa, H. N. Basunosa, A. H. benosepckoro, I'. [l. KapneueHko, FO. A. ®ununyeHko, H. B.
TumodheeBa-PecoBCKOro.

OCHOBHbIE reHeTMYecKue NOHATUA U CUMBO/bI. [TOMOIOTMYHbLIE XPOMOCOMbI, ansefbHbIe
reHbl, albTepHaTVBHble MPU3HAKW, LOMWHAHTHbLIA W PeLecCUBHbIA MNPU3HaK, rOMO3WUroTa,
reTepos3nrora, yucras SMHUA, TMepuabl, reHoTun, ¢eHoTun. OCHOBHblE METOAbl FeHETUKW:
rMopUA0N0OrMyYeCcKUi, LUTONOMNYECKINIA, MONEKYNSPHO-TEHETUYECKNIA.

JdeMoHcTpannn

MopTpetbl: I'. MeHgens, I'. ge ®pus, T. MopraH, H. K. Konbros, H. . Basunos, A. H.
Benosepckuid, I". [l. KapneyeHko, 0. A. ®uamnueHko, H. B. TumoteeB-PecoBCKuiA.

Tabnuubl 1 cxembl: «MeTOoAbI FEHETUKN», «CXeMbl CKPELLMBAHUA.

JlaGoparopuas padora «[Jpo30dumia KaK 06beKT FreHETUYECKUX UCCNeLOBaHNIA».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MoHormnépuaHoe ckpelimBaHue. [lepBblii 3akKOH MeHfens — 3aKoH efuHoo6pasus
rmépuaoB NepBoro NokosieHus. Mpasnno AomMmHMPOBaHMS. BTopol 3akoH MeHaens — 3akoH
pacLlenieHns Npu3Hakos. Lintonornyeckme 0CHOBbI MOHOTMOPUAHOIO CKpelmBaHus. MunoTesa
YUCTOThI ramer.

AHamsupylollee  ckpewiuBaHve.  TPOMEXYTOYHbIA  XapakTep  Hac/fefoBaHus.
PacLLenneHne Npu3HakoB NPy HEMOMHOM JOMWUHUPOBAHWUN.

AnrnbpuaHoe ckpewmBaHve. TpeTuid 3akoH MeHgens — 3aKOH HEe3aBUCKMMOro
HacnefoBaHWs NPU3HaKoB. LITONOrnMyeckrie 0CHOBbLI AUTMOPUAHOTO CKpPeLLnBaHS.

CuenneHHoe HacnefoBaHVe nNpu3HakoB. PaboTel T. MopraHa. CuensiieHHoe HacnefoBaHue
reHOB, HapyLLUeHne CLENIeHNa Mexxay reHamu. XpoMOCOMHas Teopus HacneACTBEHHOCTH.

eHeTVKa nona. XpPOMOCOMHbIA MexaHU3M ornpefeneHns nona. AyTocOMbl M NOOBbIE
XPOMOCOMbI. [TOMOraMeTHbI W reTeporameTHbIi Non. [eHeTnyeckas CTPYKTypa MOMoBbIX
XpomocoM. HacnegosaHme NpU3HaKoB, CLenIeHHbIX C MosIoM.

eHOTMN Kak uenocTHas cuctema. lMneioTponusa — MHOXECTBEHHOE [eilCTBUe reHa.
MHOXeCTBEHHbIN annenim3M. B3avMogeicTBre HeannenbHbIX reHoB. KOMMieMeHTapHOCTb.
anucras. Nonumepus.

€HETUYECKMI KOHTPO/b Pa3BUTMS  PACTEHWIA, XXMBOTHLIX W YenoBeKa, a Takxke
(hM3M0NOrMYECKMX  MPOLECCOB, MOBEAEHUA W KOTHUTUBHBLIX  (PYHKUWA. [eHeTuyecKkume
MexaHU3Mbl CUMOMOreHes3a, MeXaHW3mbl B3aUMOLENCTBUS «XO03AMH — MapasuT» U «XO03AUH —
MUKPOBUOM». "eHeTUYECKME acrekKTbl KOHTPOSA U U3MEHEHWSt HacNeACTBEHHOW H(opMaLmn B
MOKO/IEHNAX KNEeTOK 1 OpraHy3MoB.

JleMoOHCTpan U

MopTpeTbl: ['. MeHgens, T. MopraH.



Tabnumubl 1 cxembl: «lepBbliA U BTOPOW 3aKOHbI MeHfens», «TpeTuid 3akoH MeHgens»,
«AHanu3npytoLlee CKpeLlBaHme», «HenonHoe JoMUHMpPOBaHUe», «CuenneHHoe HacnefoBaHue
MPU3HAKOB Y Ap030husibi», «["eHeTHKa nonay», «Kapnotun venosekay, «Kapnotun 4po3odusibl»,
«Kapuotun ntuupl», «MHOXECTBEHHbIV annenmsm», «BsavmogeliicTBue reHoB».

O6opyfoBaHve: MOfeNb A/ LeMOHCTpaLuy 3aKOHOB efjMHo06pasvs rubpuaos nepsoro
MOKOMEHNS N pacLUensieHns Mpu3HakoB, MOLeNb AN [EeMOHCTpauuy 3akoHa He3aBUCKMMOro
HacnefoBaHWs NPU3HAKOB, MOAENb ANA AEMOHCTPALMK CLENIEHHOrO Hacnef0BaHWs NPU3HaKOB,
CBETOBOW MMKPOCKON, MMUKponpenapar: «po3otunna.

IlpakTuueckasi padora «/I3yyeHne pe3ynbTaTOB MOHOrMOPUAHOIO CKPELLMBaHWUA Y
AP030(UIIbI».

IlpakTnyeckass padora «/I3ydyeHne pe3ynbTaToB [AUMMOPUAHOTO CKPELLMBAHUA Y
ApPOo30nIbI».

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3aumogeicTBre reHotuna u cpefbl Npu (HOpMUMpoBaHUM (heHoTuna. VI3MeHYMBOCTb
NMpu3HakoB. KayecTBeHHble U KOMMYECTBEHHble  MPU3HaKW. Bugbl  M3MeHUMBOCTU:
HeHacnefCTBEHHasA W HacNeCTBEHHas.

MoanunkaumoHHasa “3MeHUYMBOCTb. Ponb cpefdbl B (DOPMMPOBAHUM MOAUMDUKALMOHHOM
n3MeHUYMBOCTU. Hopma peakumy npusHaka. BapuaunoHHbIA pag v BapuaumoHHas kKpusas (B.
WNoraHHceH). CBoOCTBa MOAN(NKALMOHHON N3MEHYMBOCTW.

eHoTMNUYeckas W3MeHYMBOCTb. CBOWCTBA TEHOTUMMYECKON W3MEHUMBOCTU. Buppl
reHOTUMUYECKON N3MEHUMBOCTM: KOMOUHATVBHASA, MyTaLMOHHas.

Komb6unHaTuBHas M3MeHUMBOCTb. Meli03 1 MosIoBOM MpoLLecC — OCHOBa KOMOWHATMBHOM
N3MEHUYNBOCTU. PO/Ib KOMOMHATUBHOW M3MEHUMBOCTM B CO3LaHNN FEHETUYECKOro pa3Hoo6pasmns
B Mpejenax oOA4HOro BMaa.

MyTaunoHHass W3MeHUMBOCTb. Buabl MyTauuii: reHHble, XPOMOCOMHbIe, TEHOMHbIE.
CnoOHTaHHblE M WHAYLUMPOBaHHblE MyTauuun. SALepHble M UMUTOMMIa3MaTUYecKne MyTauuu.
Comatunyeckme 1 nonosble MyTauun. FMNPUYUHBI BOSHUKHOBEHWA MyTauuil. MyTareHbl U unx
B/IMAHVE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTU MYTaLMOHHOro npotiecca. 3aKOH rOMOJIOrMYECKUX
PALOB B HAacnefcTBeHHOW u3meHumsBocTM (H.W. Baswunos). BHesgepHas W3MEHUMBOCTb U
HacneACTBEHHOCTb.

Dnucenemurxa u INUSEHOMUKA, pPOJIb INnuceHemu4eCcKux qbakmopoe 6 Hacleoosanuu u
usmernvueocmu qbeHomunuquKux NPU3HAKOB y OPcaAHU3IMOE.

JleMoHCTpan U

MopTpeTbl: . e ®pus, B. VoraHHceH, H. . BaBnnos.

Tabnmubl M cxembl: «Buabl M3MEHUMBOCTM», «MoANKUKALMOHHAS WU3MEHYMBOCTbY,
«KOMOMHATMBHas  M3MEHYMBOCTb»,  «Melo3»,  «OnnofgoTeopeHne»,  « eHeTuYecKme
3ab0neBaHNsA YenoBeKa», «Buabl MyTaLuii».

O6opyfoBaHMe: XuBble U repbapHble 3K3eMMAAPbl KOMHATHBIX PacTeHWI, PUCYHKU
(hoTorpagnn) >KMBOTHBIX C PasIMYHbIMU BAAAMUN U3MEHUMBOCTW.

JlaGoparopuasi paGora «l/IccnefoBaHMe  3aKOHOMEPHOCTEW  MOAU(IMKALMOHHOM
M3MeHUYMBOCTU. MOCTPOEHME BapraLMOHHOIO psaja 1 BapuaLoHHOW KPUBOA».

IMpakTuueckasi pagora «MyTauum y 1po30dusibl (Ha rOTOBbIX MUKPOMpernapaTax)».

Tema 14. I'eHeTHKA YesIOBEKA

KapvoTtun uenoseka. MexXayHapofHas nporpaMMa WCCMefoBaHWA reHoMa YesioBeka.
MeToabl U3yYeHUs TeHeTUKN YeNioBeKa: reHeanornyecknii, 6n3HeL0BbIA, LUTOreHeTUYECKNN,
MonynALUMOHHO-CTAaTUCTUYECKUI, MOMEKYNAPHO-TeHeTUYeckuidi. CoBpeMeHHOe onpefeneHune



reHoTuna: NoJIHoreHOMHOE CeKBEeHPOBaHWe, reHOTUMMPOBaHKe, B TOM Yunc/ie C NOMOLLbio MLP-
aHanm3a. HacnefcTBeHHble 3a060n1eBaHNs YenoBeka. 'eHHbIe M XPOMOCOMHbIe 60/1e3HM Ye/IOBEKa.
BonesHu ¢ HacnefCcTBEHHOM MPefpacnonoXeHHOCTbIO. 3HayeHVe MeAWLUMHCKON TeHeTUKN B
NPeAoTBPaLLEHNM U NIEYEHUWN TEeHETUYEeCKMX 3abonieBaHUi YenoBeka. MeguKO-reHeTnyYeckoe
KOHCYNbTUpoBaHWe. CTBOMOBbIE KETKU. MNOHATUE «TEHETUYECKOrO rpy3a». TUYECKME acreKThbl
“ccnefoBaHWin B 06N1aCTy pefakTpoBaHUA reHoOMa 1 CTBOJIOBbLIX K/ETOK.

"eHeTUYeCKMe (haKTOPbl MOBbLILEHHON YYBCTBUTE/IbHOCTU YeioBeKa K (M3nYecKomy U
XMMUYECKOMY 3arpsi3HEHUIO  OKpY)KatoLlein cpedbl. [eHeTuuyeckas npeapacnooXeHHOCTb
Ye/loBeKa K NaTosiornsm.

JleMoOHCTpaL U

Tabnuubl 1 cxembl: «Kapnotun yenoseka», «MeToAbl U3YHEHUA TEHETUKM YesloBeKa,
«["eHeTMYecKmMe 3a60/1eBaHNA YeNOBEKA.

IpakTuyeckasi pagora «COCTaB/IeHNE N aHAIU3 POLOC/IOBHOM.

Tema 15. Cenexuusi opraHusMoB

JomecTukauma u cenekums. 3apoxaeHvie cenekumm v AoMecTukaumu. YueHue H. W.
Basunosa 0 LieHTpax NponcxoxaeHnus 1 MHOrooopasnsa Ky/bTYPHbIX pacTeHWiA. Ponb cenekumm
B CO3[aHWM COPTOB PacTEHUA W MOPOA XMBOTHbIX. CopT, nopofa, LWTamMm. 3akoH
rOMOJIOTMYECKNX PALOB B HACMeACTBEHHON M3MeHumBocTM H. . BaBuiosa, ero 3HaveHve ans
CeNeKLNOHHOM paboTbl.

MeToAbl CeNeKUMOHHON paboThbl. ICKYCCTBEHHbIA OTOOP: MacCOBbIN U MHAUBUAYATbHBIN.
ATanbl KOMOUHALMOHHON cenekuun. McnbiTaHne npovssoguTeneid no notomctey. OT6op no
reHOTUMY C MOMOLLIbIO OLLeHKW (PEHOTUMA NOTOMCTBA U OTOOP MO FeHOTUMNY C MOMOLLGH0 aHaIn3a
OHK.

ACKYCCTBEHHbI MyTareHe3 Kak MeTOZ CeNeKUMOHHOW paboTbl. PafnauuoHHbIA 1
XUMUYECKUIA MyTareHe3 Kak WCTOYHWK MyTauuii 'y KynbTYpPHbIX (DOPM  OpraHu3mosB.
icnonb3oBaHWe TeHOMHOro peAakTUpoBaHMS W MeTOLOB pPeKoMOuHaHTHbIX [AHK ans
Noy4YeHNs NCXOAHOr0o mMaTepuana AN1a cenekuun.

MonyyeHne nonunnovgos. BHyTpuBmposas  rubpuamsaumsa.  BAM3KOpOLCTBEHHOE
CKpeLLmMBaHue, U MHOPUAMHT. HepoACTBEHHOE CKpeLLmBaHue, U ayTopuauHr. Feteposuc v
ero npuuuHbl. Kcnonb3oBaHve reteposnca B cenekumn. OTpanéHHas rmépuamsaums.
MpeogoneHne 6ecnnofms MeXBULOBbIX TMOPUA0B. [OCTUXEHUS Cenekuun pacTeHuid u
XWBOTHbIX. «3enénas pesonoyusy.

CoxpaHeHWe N W3y4YeHMe TeHETUYECKUX PEecypCoB KY/IbTYPHbIX PacTeHUn U UX AUKKX
poAmyelt Ana co3LaHus HOBbIX COPTOB M rMOPUA0B CeNbCKOX03ANCTBEHHBIX KYNbTYp. H3yuenue,
COXpAHEHUE U ynpaeleHue ceHemudecKumu pecypcamu CeNbCKOX03AUCMBEHHBIX U npombslCil06blX
HCUBOMIHBIX 6 YCJIAX YAYHUULCHUS CYUeCmeyroyux u CO30AHUSL HOBbIX I’lOpOO, JUHUL U Kpoccos, 6
mom yucie ¢ npUMeHEeHUuem coO6peMeHHblx Memooos HAY4YHbIX ucmedoeanuﬁ, n€p€006blx uoetl u
nepcnekmueHvlx MexHonA02Ul.

JleMoOHCTpaL UK

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

Tabnuubl N cxembl: «LIeHTPbI NPOMCXOXAEHMA N MHOFO06pasnsa KyNbTYPHbLIX PacTeHNI»,
«3aKOH rOMOMOrMYECKUX PALOB B HACNeACTBEHHON W3MEHUMBOCTU», «MeTofbl Cenekummn»,
«OTganéHHas rnépuamsauns», «MytareHes».

JlaGoparopuas pagora «/13yyeHne COPTOB Ky/IbTYPHbIX PaCTEHWUIA M NOPOL LOMALLHUX
YXUBOTHbIX».



JlaGoparopHuasn padora «/13yyeHne MeToL0B CeNeKLum PacTEHNIA».

IMpakTuyeckasi padora «[1pPUBMBKA PACTEHNIA».

Okckypeusi «OCHOBHbIE METOAb! U AOCTUMXKEHUA CeNeKuMM PacTeHUA N XXMBOTHBIX (Ha
CENEKLMOHHYIO CTaHUMIO, NIEMEHHYIO (DepMy, COPTOMCMbITaTeNbHbIA Yy4acTOK, B TenMYHOe
X03AACTBO, B 1a6OPaTOPUIO arpoyHUBEPCUTETA U HAYHHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0TMs U CUHTETHYECKAasi OMOJI0THS

OObeKTbI, MCMNOMb3yeMble B OMOTEXHONOMMMU, — K/IETOYHbIE W TKaHeBble KY/bTYpbl,
MUKPOOPraHM3Mbl, WX XapakTepucTtvka. TpaguuMoHHas O6uoTexXHoNMornsa: xneboreyeHue,
MoNyYeHVe K1CIOMONOYHbIX NPOAYKTOB, BUHOAeNMe. MUKPOOMONOrMYecknin cuHTe3. O6beKTbI
MWUKPOBMOMOrMYECKNX TEXHOMOTUIA. MPOuU3BOACTBO 6e/lKa, aMUHOKMC/IOT Y BUTAMUHOB.

Co3fjaHne  TEXHOMOTMA W WHCTPYMEHTOB  LiefleHanpaBNeHHOro  U3MeHeHus 1
KOHCTPYWMPOBaHUSA TeHOMOB C LiefIbl0 NOMYYEHNs OPraHn3MOB Y UX KOMMOHEHTOB, COEP KaLLmMX
He BCTpeyvaroLLmecs B NpMpose OBMOCUHTETUYECKME MYTHN.

KneTtoyHas uHXeHepusi. MeTofbl Ky/bTypbl KNETOK WU TKaHE pacTeHWA W XXMBOTHBIX.
KpunobaHkn. ComaTtnyeckas rmépuamsauymsi 1 coMaTuyeckuin ambpuoreHes. Kicnonb3oBaHue
I'aI'IfIOI/l,D'OB B CEﬂeKLWIVI paCTeHVII‘/JI. HOﬂyquue MOHOKIOHANbHBIX anmumen. Hcnoavzosanue
MOHOKJIOHAJIbHBIX U NOJUKTIOHAJIbHbIX AHMUmesl 6 Me()ub;uHe. MCKyCCTBEHHOG OI'U'IOAOTBODGHVIG.
PEKOHCTPYKUMA SALEKNETOK W KNOHWPOBaHWE >XMBOTHbIX. MeToh TpaHchnaHTaumMm agep
KNeToK. Texwnonocuu 03()0p06]l€Huﬂ, KyJ1ibmueupoearnusl U MUKDPOKIORANIbHO2O PA3MHONCEHUA
CeNbCKOXO03AUCHEEHHbIX KyJsioemyp.

XPOMOCOMHast U reHHas MHXeHepus. VICKYCCTBEHHbIW CUHTE3 FreHa U KOHCTPYMpOBaHuWe
pekoMOuHaHTHbIX OHK. Cozoanue mpamnceennvix opeanusmos. [LOCTVXKEHUA N NepPCneKTVBbI
XPOMOCOMHOM W TEHHOW WHXeHepuu. IKONOTMYEeCKMe W 3TUYeCcKue Mpobiembl reHHOM
NHXXeHepuu.

MeanumHcKme 6roTexHonoruun. NoctreHomHas umdposas MeguumHa. MNMLP-anarHocTuka.
MeTaboNOMHbIN aHaNN3, reHOLEHTPUYECKUIA aHa/IM3 MPOTEOMa Ye/I0BEKA [/19 OLLEHKN COCTOAHMA
ero 340poBbfA. lcnonb3oBaHWe CTBOMOBLIX KNETOK. TapretHaa Tepanua paka. 3D-
OVOVHXeHepua N1 pa3paboTKn  (PyHAAMEHTa/IbHbIX OCHOB  MEeAMUMHCKMX  TEXHOMOIUiA,
CO3[aHNA KOMMNEKCHbIX TKaHen COoYeTaHWeM TeXHOMOMMn TPEXMEPHOro OUMOMPUHTUHIA WY
ckaonguHra ans pelleHns 3agad NepcoHann3npoBaHHON MeAULVHbI.

Co3faHne BEKTOPHbIX BaKUMH C Lefblo 06ecrneyeHnss KOMOVMHMPOBAHHON 3alyuTbl OT
Bo36yauTenein OPBW, ycTaHOBNEHWE MONEKYNSPHBbIX MeXaHU3MOB (hYHKLMOHMpoBaHUA PHK-
COAepKaLLMX BUPYCOB, BbI3bIBaOLLMX 0COO0 ONacHble 3a60/1eBaHNSA YeN0BEKA M XXUBOTHbIX.

JleMoOHCTpaLun

Tabnuubl 1 cxembl:  «/Icnonb3oBaHWe  MWUKPOOPraHM3MOB B MPOMbILLIEHHOM
NpPoOn3BOACTBE», «KNeTOUHAA NHXKEHEPUA», «[ eHHaa NHXEHepusa».

JlaGoparopuas padora «/13ydeHne 06bEKTOB GUOTEXHONOTUN.

IIpakTuyeckas padora «[1onyyeHNe MONOYHOKUCIIbIX MPOAYKTOB».

Ikckypeust <BUOTEXHONOMNA — BaXKHelLas Npon3BOAMTEbHAsA Cula COBPEMEHHOCTH (Ha
OMOTEXHONOrMYECKOE NPOU3BOACTBO)».

11 KJIACC
Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIOIMOHHBIX MPeACTABJIEHNH B 0HOJIOTHHI

JBonounoHHada Teopua Y. dapsuHa. NMpeAnocbinKu BO3HUKHOBEHNA AapBUHMU3MA. XKN3Hb
N Hay4Has gesaTtenbHocTb Y. JapBuHa.



[BvXKylime cuibl 3BoMOUMM BUAOB no Y. [lapBuHY (BbICOKass WHTEHCUBHOCTb
Pa3MHOXEHWA OpraHnU3MoB, HacfeACTBEHHas W3MeHYMBOCTb, 6opbba 3a CyLLeCTBOBaHWeE,
€CTECTBEHHbIN 1 UCKYCCTBEHHbIV 0TOOP).

OdopmneHne CUHTETUYECKO Teopum aBontoummn (CTI). HeliTpasibHas TeOpus 3BOMOLMN.
CoBpeMeHHas 3BO/OLMOHHASA 610N0rMs. 3HayeHne 3BOMOLMOHHOW Teopun B (DOPMUPOBaHUM
€CTECTBEHHO-HaY4YHON KapTUHbI MUpa.

JleMoOHCTpaL U

MopTpeTbl: ApuctoTtens, K. JlnHHen, XK. b. NMamapk, 3. XX. CeHT-Wnep, XK. Kiosbe, U.
HapsuH, C. C. YetBepukos, V. V. LUmanbrayseH, k. XongenH, [. K. benses.

Tabnumupbl 1 cxembl: «Cuctema >usoi npupogbl (No K. JIMHHE)», «J1eCTHULA YXMBbIX
cywects (no Jlamapky)», «MexaHn3m (HOPMUPOBaHWUSA MPUCNOCO6NEHNIA Yy pacTeHUA W
XMBOTHbIX (M0 Jlamapky)», «KapTta-cxema mapLupyTa nytewectsus Y. JapsuHa», «Haxogku Y.
[apBuHa», «®Popmbl 60pbbbl 3a CyLlecTBOBaHUWe», «llopoabl ronyben», «MHoroobpasme
KYNbTYPHbIX (hOPM KanycTbl», «[10poAbl AOMALLIHMX XUBOTHbIX», «Cxema 06pa30BaHUS HOBbIX
Bugos (mo Y. [JapsBuHy)», «Cxema COOTHOLUEHMS ABWXKYLUMX CUM 3BOMOLMU», «OCHOBHbIE
MOJIOXKEHUSA CUHTETUYECKOIN TEOPUM 3BOTHOLUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

Monynaumsa Kak 3neMeHTapHasa eguHuiua 3sonounni. CoBpeMeHHble MEeTOAbl OLEHKM
reHeTUYeCcKOro pasHoo6pasms 1 CTPYKTYpPbI NONynaunii. ViameHeHne reHooH4a NONysumMn Kak
3NeMeHTapHoe 3BOJIOLUMOHHOE ABfIeHMe. 3aKOH reHeTU4YecKoro pasHosecusi K. Xapau, B.
BaliH6epra.

AnemeHTapHble (akTopbl (ABMXYLME CUAbI) 3BOMOLMKW. MyTaLMOHHbLIN  npoLecc.
KombuHaTMBHas W3MeHYMBOCTb. [pei reHoB — cfyyailHble HeHanpaBfieHHble W3MEHEHUSs
4acToT annenen B nonynAumax. OdeKT ocHoBaTens. Dgpexm OymuvlLIOUHO2O 2OpIBIUIKA.
CHuoicenue eenemuueckozo paznoobpasus. npudunsl u credocmeus. Ilposaenenue s¢ghgexma
opeiipa 2enoe 6 Oonvwux u manelx nonyasyusx. Murpaumn.  Msonaums  nonynsuui:
reorpagmyeckas (MpocTpaHCTBEHHas), buonornyeckas (PernpoayKTMBHas).

EcTecTBeHHbIN OTOOpP — HanpaBnswoWwmiA (akTop 3BOMOLMN. DPOPMbl €CTECTBEHHOMO
oTbopa: ABVMXKYLUMIA, CTabUNMU3NPYIOLMIA, pa3pblBatounin (An3pynTUBHbLIA). Monosoin oT6Op.
BO3HMKHOBEHWE 1 3BO/OLMA COLMANTIbHOTO NMOBEAEHNUSA XNBOTHBIX.

Mprcnoco6/ieHHOCTL OPraHW3MOoB KakK pe3ynbTaT MWUKPO3BOMOLUMU. BO3HMKHOBEHWE
npucnocobsieHniA y opraHn3MoB. ApoMopdo3bl U nanoaganTaummn. MNpumepsl NpucnocobneHnii
y OpraHu3moB: MopQosiorMyeckune, (U3MONOrNYeckme, OMOXUMUMYECKME, TMOBELEHYECKNE.
OTHOCUTENBHOCTb NPUCNOCOB1EHHOCTM OPraHU3MOB.

Bug, ero kputepum u cTpykTypa. BupoobpasoBaHue Kak pe3ynbTaT MUKPOIBONHOLMN.
N3onauma — knouveBoi (aktop BMAoobpaszoBaHMs. Tyt u cnocobbl BUA00Opa3oBaHUS:
annonartpuyeckoe (reorpauyeckoe), CcuUMnNaTpuyeckoe (9KOMOMMYECKOoe), «MrHOBEHHOe»
(nonunnongusauus, rmbpuansaums). JamtenbHOCTb 3BOMOLMOHHBLIX NMPOLLECCOB.

MexaHn3Mbl (HOPMMPOBaHNA BNONOrMYECKOro pasHo06pasus.

Pofb  3BOMOLUMOHHON  6UolorMM B pa3paboTKe Hay4HbIX METOAO0B  COXPaHeHus
6ropasHoo6pasns. MUKPO3BOMOLMA M KO3IBOMOLUMA MNapasnToB M MX X035eB. MexaHW3Mbl
(hopmMMpOBaHKSA YCTONYMBOCTU K aHTMOMOTMKAM M COCO6bI 60pbObI C HEA.

JleMoOHCTpaL UK

MopTpeTsl: C. C. YeTBepukos, 3. Maiip.

Tabnmupl n cxembl: «MyTaLMOHHaA M3MEHUMBOCTbLY», «ITONYNALNOHHAsA CTPYKTYpa BUaa»,
«CxeMa nposiBneHns 3akoHa Xapau—BaiH6epra»,  «[BKywime CUbl  3BOHOLUN»,



«3JKonornyeckas un3onauMs Mnonynauuin ceBaHCKOW openn», «leorpauueckas usonauus
NNCTBEHHMLbI CMOMPCKON M NIMCTBEHHULbI AAYPCKOM», «oNynsauMOHHbIE BOHbI YACNIEHHOCTM
XULLHUKOB W XepTB», «Cxema [elCTBUA eCcTeCTBEHHOro ot6opa», «Popmbl 60pbObI 3a
CyLLEeCTBOBaHUE», «HAyCTpranbHbIi MeNaHn3m», «KuBble NCKOMaemble»,
«MOKPOBUTENBCTBEHHAS OKpacka >XMBOTHbIX», «[pefynpexaarolias OKpacKa >KUBOTHbLIX»,
«Pusnonormyeckne agantaumm», «prcnoco6seHHOCTb OpraHU3MoB U €€ OTHOCUTE/IbHOCTbY,
«Kputepun Buga», «Buabl-gBOMHUKKM», «CTpyKTypa Buga B npupoge», «Crnocobbl
B1Ao06pa3oBaHus»,  «leorpadmyeckoe  BuaoobGpa3oBaHWe  TPEX  BWAOB  MlaH[bILLEN»,
«DKOMormyeckoe BMA00Opa3oBaHME BUAOB CUHULY», «[lonunnomabl pacTeHuii», «KanycTHo-
pefeyHbI rnopua».

Ob6opyaoBaHue: repbapun pacTeHWiA, KONMeKUMM HaCeKOMbIX, Yydena NTUL U 3Bepei C
nprMepaMn pasfIMYHbIX NPUCMOCO6MEHNIA, Yyyena NTUL M 3Bepeil pasHbIX BUAOB, repbapuu
pacTeHnin 6NN3KNX BUAOB, 06pa30oBaBLLMXCA Pa3/IMUYHbIMK Criocobamu,

JlaGoparopuasn padora «BblISBNeHNe N3MEHUMBOCTM Y 0CO6E OAHOI0 BUAA».

JlaGopaTtopnass pa6ora «[1pucnocobseHnss OpraHnMsMoB W WX OTHOCUTE/bHas
LIeN1eco0bpasHOCTb».

JlaGoparopuas padora «CpaBHeHVe BUA0B N0 MOP(OIOrMYECKOMY KPUTEPUIO».

Tema 3. Makpo3Bo/ilonus M €€ pe3yJbTaThl

MeTofbl N3y4YeHVs Makpo3BOMOLMW. [aleOHTONMOrMYECKNE METOLbI N3YYeHWS 3BOTHOLMN.
MepexofHble POpMbI 1 (UNIOreHeTUYECKUNE PAabl OPraHU3MOB.

Buoreorpagnueckne metofbl M3ydeHus 3Bosouun. CpaBHeHVE qiopbl U (hayHbl
MaTeprKOB 1 OCTPOBOB. buoreorpaduyeckme o6nactv 3emnn. Buabl-sHAEMUKN U PENUKTBI.

AMOPUOIOrNYECKe U CPaBHUTENILHO-MOPJOIOrMYECKNe METOAbI M3Y4YeHUs 3BOMHOLUN.
"eHeTUYeCKMe MeXaHU3Mbl 3BONIOLMM OHTOreHe3a W MOABMEHUS 3BOJSIOLMOHHBIX HOBLLUECTB.
TOMONOrnYHbIE Y aHaIOTUYHbIE OpraHbl. PyarMeHTapHble opraHbl 1 ataBu3Mbl. MONeKynspHO-
reHeTMyeckme, OMOXUMWUYECKME W MaTemaTMyecKme MeToAbl  M3YYeHUs  3BOJIOLMMN.
"OMosiornyHble reHbl. CoBpeMeHHble METO/bl MOCTPOEHUS (DUIOreHETUYECKUX AePEeBLEB.

XpOMOCOMHbIE MyTaLMK 1 3BOJIHOLMSA TEHOMOB.

O6wme 3aKOHOMepHOCTW  (NpaBwna)  3BOMKOUMW.  [lpunyun  cmenvt  yHKyuil.
HeobpatmumocTs 3Bonoumn. AfantreHasa pagunaums. HepaBHOMEPHOCTL TEMMNOB 3BOJTHOLMMN.

JleMoOHCTpaL U

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

Tabnuubl 1 cxeMbl: «PUNOrEHETUYECKNIA PAL Nowaam», «ApPXeonTepuKe», «3Bepo3yoble
Awepbl», «CTeroueanst», «PUHNOPUTBI», «CeMeHHble ManopoTHUKU», «buoreorpauyeckme
30Hbl 3emnun», «[peid KOHTUHEHTOB», «PennKTbl», «HavanbHble CTagunm 3MOPUOHANILHOIO
Pa3BUTUA  MO3BOHOYHbIX  XKMBOTHbIX»,  «[OMOMOrMYHbIE W  aHaNOrMYHble  OpraHbi»,
«PyOoVMeHTbI», «ATaBU3MbI», «XPOMOCOMHbIE HabOpbl 4YenoBeka M LMMMNaH3e», «[ NaBHble
HanpaBNeHUs 3BONKOLMM», «O6LLIME 3aKOHOMEPHOCTM 3BOIOLIMN.

ObopynoBaHve: KOMMeKkuuu, repbapvmn, MynsXXU KCKOMAEMbIX OCTATKOB OPraHn3mos,
MY/ISDKM TOMOSIOTMYHBIX, aHAOMMYHbIX, PYAVMEHTAPHbIX OpraHoB W aTaBM3MOB, KOJIEKLMM
HaceKOMblIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emiie

HayuHble rvnoTesbl MPOUCXOXAEHUA >XXU3HM Ha 3emsie. AGMOreHes M nNaHCMepMus.
[loHay4Hble NpefcTaBneHuss O 3apOXAEHUM XU3HU (KpeauuoHu3m). 'mnoTe3a MNOCTOSHHOIO
CaM03apOoXKAeHNA XN3HW N eé onpoBepxkeHne onbiTamn ®. Peaun, /1. CnannaHuaHu, J1. MNacTepa.
[MPOUCXOXAEHNWE YXKN3HWN 1 acTPOBKNOIOTUS.



OCHOBHbIe 3Tanbl HeOpraHMYecKoii aBontouun. MnaHetapHas (reoornyeckas) aBoMIOLNS.
Xunmmnyeckas 3Bonitoums. AOMOreHHbIM CUHTE3 OpraHUMYecKuX BELLECTB M3 HeopraHU4YecKux.
Onbit C. Munnepa n . KOpu. O6pa3osaHne MoOAMMepPoOB M3 MOHOMepOoB. KoalepsaTHas
runotesa A. M. OnapuHa, runote3a nepBuYHOro GynboHa K. XongeiHa, reHeTUyeckas
runotesa . Ménnepa. Pubosumbl (T. Yek) u runotesa «mupa PHK» Y. T'un6epra.
dopmrpoBaHe MeMbpaH 1 BOHUKHOBEHWE MPOTOK/ETKM.

Vctopmua 3emnnm ©n MeToAbl €€ u3yyeHUsa. VICcKonaemble OpraHuWyeckue OCTaTKW.
FeoxpoHonorms ©  eé wmeTodbl. OTHOCWUTENbHas M abCoMOTHAsA  TEOXPOHOMOrUS.
["eoxpoHonornyeckas LKana: 30Hbl, 3pbl, Nepuoibl, 3NMOXK.

HauyasnbHble 3Tarnbl OpraHUYeckoi 3Bonouun. MosBieHe 1 3BOMIKOLMA NEPBLIX KIETOK.
3sontoums Metabonmsma. BO3HWKHOBEHME MepBbIX 3KOCUCTEM. COBPEMEHHbIE MUKPOGHbIE
OVOMNEHKM KakK aHanor nepsBbiXx Ha 3emne coobulects. CTpomMaTtonuTbl. [pokapuoTel ©
3YKapuoThbl.

MpoucxoxaeHvie 3ykapnoT (CrM6uoreHes). SBOJIOLMOHHOE MPOUCXOXIEHWE BUPYCOB.
[MponcxoxaeHWe  MHOFOKNETOYHbIX  OpraHu3MoB.  BO3HMKHOBEHME  OCHOBHLIX  Tpymnn
MHOTOK/IETOYHbIX OpraH/3moB.

OCHOBHble 3Tarbl 3BOMIOUMUM BbICWUMX pacTeHnil. OCHOBHble apoMop(o3bl PacTeHWiA.
Bbixog pacTeHuin Ha cywy. [losiBneHMe CMOpOoBbIX pacTeHW W 3aBOEBaHWE VMU CYLUW.
CeMeHHble pacTeHuns. MponcxXoxaeHve LBETKOBbLIX PaCTEHWIA.

OCHOBHble 3Tarnbl 3BOMOLMN XMUBOTHOTO Mupa. OCHOBHble apoMop(03bl XMBOTHBIX.
Benpackas hayHa. Kembpuinckunid B3pbIB — MOSIB/IEHNE COBPEMEHHbIX TUMOB. [epBble XOPA0BbIe
XMBOTHbIE. Y)KM3Hb B BOAE. DBOMOLMA MO3BOHOUHbIX. MPONCXOXAEHMNE aMpNONA 1 PenTUaniA.
[MponcxoxaeHne Maekonutarwowmx n ntuy,. MpuHuMn KAyesoro apomopdosa. OcBoeHue
6eCno3BOHOYHLIMW M MO3BOHOYHbLIMU XXMBOTHBIMU CYLUW.

Pa3BuTMeE XN3HW Ha 3em/e Mo 3apam ¥ nepuojam: apxei, NpoTepo30i, Naseo3oi, Me3o3oi,
KaliHo30M. O6Llad XapakTepucTMKa KumaTta W reosiormyeckmx npoueccos. [MosiBneHne u
pacLBeT XapakTepHbIX OpraHu3MoB. YT/ieob6pa3oBaHue: ero YCroBWUA W B/USHWE HA ra3oBblid
cocTaB aTMocepbl.

MaccoBble BbIMUPaHUA — 3KOMOTMYECKME KPU3UCLI MpoLunoro. MpuynHbl U cneacTeus
MacCcoBbIX BbIMUPaHWil. COBPEMEHHBIN 3KOMOMMYEeCKNn KpU3nC, ero ocobeHHocTun. Mpobrema
coXpaHeHuns bruopasHoobpasnsa Ha 3emse.

CoBpemMeHHasA cucTeMa OpraHM4Yeckoro mupa. MpuHUMNbl Knaccupukauum opraHu3mos.
OCHOBHbIe cCTEMATUYECKNEe TPYNnbl OpraHN3MOB.

JleMoOHCTpaLun

MopTtpeTbl: ®. Pean, /1. CnannaHuaxu, J1. Mactep, . . MeuHukos, A. . OnapuH, [Ix.
XongenH, . Ménnep, C. Munnep, . FOpw.

Tabnuubl 1 cxeMbl: «CxeMa onbita @. Pean», «Cxema onbiTa J1. Mactepa No M3y4yeHUto
caMo3apoXaeHns XU3Hu», «Cxema onbita C. Munnepa, I'. FOpu», «3Tanbl HeOpraHN4YecKou
3BOMOLMN», «["e0XPOHONOrMYecKas Lkana», «HavanbHble 3Tanbl OPraHUYecKOW 3BOMOLMMN,
«Cxema 06pa3oBaHWA 3yKapuoT MyTéM cumbuoreHesa», «CUCTeMa >KMBOW MPUPOAbI»,
«CTpoeHve Bupyca», «ApomMopdo3bl  pacTeHuin»,  «PUHNOPUTBI»,  «OLHOKNETOYHbIE
BoZOpoC/n», «MHOrOK/ETOUYHbIE BOZOPOCAU», «Mxu», «[1anopoTHUKM», «[ 0N0CEMEHHbIe
pacTeHus», «OpraHbl LBETKOBbIX pPacTeHUn», «Cxema pasBUTMS >KMBOTHOrO MuMpa»,
«ApoMOptho3bl  XKUBOTHbIX», «lpocTenme», «KULLIEYHONONOCTHbIE», «ITNOCKME YepBU»,
«YneHNCTOHOrne», «PblI6bI», «3eMHOBOAHbIEY, «[pecmbliKaroLLnecs», «[1Tnupl»,
«MnekonuTalowme», «Pa3BUTUE >KU3HW B  apXeicKoi 3pe», «Pa3BUTME >KU3HM B



MPOTEPO30MCKOM 3pe», «Pa3BUTUE XXW3HW B Nase030MCKOA 3pe», «Pa3BUTUE XXWU3HU B
Me3030MCKOM 3pe», «Pa3BUTUE XXM3HW B KalHO30MCKON 3pe», «CoBpeMeHHas cucTeMa
OpraH14yeckoro Mupa.

O6opynoBaHMe: repbapum pacTeHWn pasMYHbIX OTAENOB, KOMMEKUMM HACEKOMBbIX,
B/I&XKHbIE Npenaparbl >XMBOTHbLIX, PakOBUHbI MOJIIFOCKOB, KOJIMIEKLUN WTTIOKOXWX, CKeneTbl
MO3BOHOYHbIX >KUBOTHbIX, 4ydyena MTUL, W 3Bepeid, KOMMEKUUM OKaMeHenoCTel, Mone3HbIX
MCKOMaeMbIX, MY/ISHKM OPraHUYeCcKMX 0CTaTKOB OpraHn3MOB.

BuprtyaabHas snadoparopnasi padora «MogennposaHue onbiToB Munnepa—tOpu no
M3y4YeHMIO abMOreHHOr0 C1HTE3a OpPraHNYeCcKMX COeAVHEHWIA B MEPBUYHOI aTMOCtepe.

Jladboparopnasi pabGora «/3ydeHne W onucaHWe MUCKOMaeMbIX OCTaTKOB [APEBHUX
OpraHu13moB».

IpakTuyeckass padora «/I3yyeHne 0COBEHHOCTEN CTPOEHUS pPacTeHWUid  pasHbIX
OTAEeN0B».

IMpakTuyeckasi padora «/13yyeHne 0CO6eHHOCTeN CTPOEHNSA NO3BOHOYHbIX XXMBOTHbIX».

Tema S. IIpoucxo:kaeHue 4yeJJ0BeKa — AHTPONOreHe3

Pasfenbl 1 3a4a4mn aHTpornonorum. Metofbl aHTPOMOOr N,

CTaHOB/NEHVE MNPELCTaBNeHNIn O MPOUCXOXKAEHUW YenoBeKa. PenmruosHble BO33peHWs.
CoBpeMeHHble Hay4Hble TEOPUN.

CXOACTBO YenoBeKa C O>KMBOTHbIMW. CUCTEMATUYECKOe TOMIOKEHWE  YeNOBeKa.
CBUOETENbCTBA CXOACTBA YeNOBEKA C  XKMBOTHBIMW:  CpPaBHUTENbHO-MOP(OIOryecKme,
ambpuonoruyeckme, (U3N0N0ro-bMOXMMNYECKME, MoBefeHYecke. OTMUMA  YenoBeka OT
XXMBOTHbIX. MPAMOXOXKAEHNE U KOMMNEKC CBA3AHHbLIX C HUM MPU3HAKOB. Pa3BuTue ronioBHOrO
MO3ra 1 BTOPOI CUrHa/IbHOM CUCTEMBI.

Avxywme  cunbl  (pakTopbl) — aHTpoMoreHesa:  GUOMOrMYeckue,  counabHbIe.
CoOTHOLLEHME 61OMOTMYECKNX U COLMabHBIX (PAKTOPOB B aHTPOMOreHese.

OCHOBHbIe CTaauW aHTponoreHesa. PaHHMeE 4el0BeKOOOpasHble 06e3bsAHbI (MPOKOHCY/IbI)
1 paHHVEe NOHrnAbl — 06LLMe NPeaKn YenoBeKoobpasHbIX 06e3bAH 1 Ntofeid. ABCTPASIONUTEKN —
[BYHOrvie npefiku nogeid. Yenosek yMmesiblid, MepBble U3roTOBMEHNA OpyauiA Tpyaa. Yenosek
NPSMOXOAALLMIA 1 NepBbIA BbIXOA NMoAer 3a npefenbl AGpukn. Yenosek reinaensbeprckuin —
06LWMIA NPefoK HeaHepTaIbCKOro YesloBeKa 1 Ye/ioBeKa pasyMHOro. YenoBek HeaHepTabCKUi
Kak BW NHOfeiA XONOLHOro knMmarta. YenoBek pasyMHblii COBPEMEHHOIO TWMNa, LEHUCOBCKMIA
4esioBeK, OCBOEHMe KOHTUHEHTOB 3a npegenamv Apuku. MNaneoreHeTvka v naseoreHoM1Ka.

JBONIOLUMSA COBPEMEHHOrO YesioBeka. ECTECTBEHHbIM OT6OP B MNONyNALUMAX YenoBeKa.
MyTauMOHHbIV npouecc 1 NonMmopduamM. MonynsuMoHHbIE BOMHbI, APelid reHoB, MUrpaums n
«3(hheKT OCHOBaTENA» B MOMYALNAX COBPEMEHHOIO Ye/I0BEKA.

Yenoseuyeckune pacbl. MoHATME 0 pace. bonblive pacbl: eBporeongHas (eBpasuiickas),
aBCcTpano-HerponaHas (sKkearopuasibHas), MOHrononaHas (asmarcko-ameprkaHckas). Bpemsi un
MyTW paccesieHns 4enoBeka Mo rMnaHeTe. EAMHCTBO uenoBeyeckux pac. HayuyHas
HeCOCTOATENbHOCTL  pacu3ma.  [1pucnoco6nieHHOCTb  YeioBeKa K - pasHbIM - YC/I0BUAM
OKpyXatoLleln cpefbl. BnvnsHue reorpamyeckor cpefbl U Apeida reHoB Ha MOP(OIOTUI0 U
(h13M0N0rnIo YesoBeka.

MexaucunniavHapHble  MeToAbl B (PU3MYecKoin  (61ONOrMYecKoin) aHTPOMonormu.
3BOMOUMOHHAA  aHTPOMOMOrMA M Nae0aHTPONOMOrMA  YeIOBEYECKUX  MOMYNALMIA.
BuocoumanbHble  UcCCnefoBaHWA — MPUPOAblI  YenoBeka.  MccnefoBaHve  KO3BOMHOLMM
6M0N0rMYecKoro 1 coumanbHOro B YenoBeke.

JeMoHCTpauMu



MopTpeTbl: Y. OapsuH, /1. lnkn, A. A. PornHckuid, M. M. "'epacumos.

Tabnuubl 1 cxembl:  «MeTofbl  aHTPOMONOrMm», «lONOBHOW MO3r  YesloBeKa,
«YenoeekoobpasHble 006e3bsHbl», «CKeneT 4efioBeka W CKeneT LmmnaHse», «PyAUMEHTbl U
ataBu3Mbl», «[BWXKYyLINE CWIbl  AHTPOMOreHesa», «3BO/MOUMOHHOE [PEBO  YesioBeKay,
«ABCTpanonuTek», «4enoBek ymenblii», «HenoBek nNpaMoxoaawnii», «[deHNCOBCKNIA YeNoBEK»
«HeaHaepTanbLbl», «KpoMaHbOHLbI», «[1pefKu 4enoBeka», «3ITanbl 3BOMOLUUM Ye/I0BEKA»,
«Pacbl YyenoBeKa».

O6opyfoBaHMe: MK OKaMeHesloCTel, NpeAMeTOB MaTepuaibHOM Ky/bTypbl NPeLKOB
yenoBeka, penpoaykuuu (cotorpadun) KapTMH C  MUQONOTMYECKUMU U BUBNEACKMMUI
CHOXKETaMU MPOUCXOXAEHWA Ye/loBeKa, (POTOrpaium Haxof0K NCKOMaeMbIX OCTATKOB YeN0BEKa,
CKefieT YesioBeka, MOAE/Nb Yepera YenoBeka W yepena LUMMMaH3e, MOLENb KUCTU YenoBeKa U
KMCTK WWMMNaH3e, MOZeNM Topca NpeaKoB YesioBeka.

Jlaboparopuas paGora «l/I3yyeHVe OCOOGEHHOCTel CTPOEHWUA CKefeTa YesloBeka,
CBS3aHHbIX C NPAMOXO0XKAEHVNEM.

IpakTuyeckas padora «/13yyeHne 3KONOMMUYECKUX afanTauuii YenoBekar.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHve n passuTve 3konoruv B Tpygax A. 'ymbonbgra, K. ®. Pynbe, H. A
CeBepuoBa, 3. lekkens, A. TeHcnn, B. H. CykauéBa. Pa3genbl 1 3agayunm akonorun. Csasb
3KONOrMK € ApYrMMmn Haykamu.

MeTogbl 3Konorun. Nonesble HabNIOAEHUA. DKCNEPUMEHTbI B 3KOMIOTUN: NPUPOLHbLIE U
nabopatopHble. MogenvpoBaHne B 3KOA0rMn. MOHUTOPUHI OKpYXXatoLLel cpefbl: NOKa/lbHbIN,
PErMoHasibHbIN U rNo6abHbIN.

3HaueHne 3KOMOTMYECKUX 3HAHWIA ANA 4YesioBeKa. JKOMOrMYecKoe MMPOBO33PEHME Kak
OCHOBa CBf3el 4esioBeyeCTBa C MPUPOAOI. DOPMUPOBaHUE 3KOMOMMYECKOW KY/bTYpbl WU
9KO/I0MMYeCKOM rpaMoTHOCTY HaceneHus.

JleMoOHCTpaL U

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

Tabnuubl 1 cxembl: «Pa3fenbl 3KOornm», «MeToabl 3Konormm», «Cxema MOHUTOPUHTA
OKpYXKatoLLeli cpefbl».

JlaGoparopnas padora «/13yyeHne METOLO0B 3KO/IOMMUYECKUX UCCNeL0BaHNN».

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Jkonornyeckne (hakTopbl U 3aKOHOMEPHOCTM UX  feictBus.  Knaccudukauyms
9KOJIOTUYECKMX  (haKTOPOB:  abuoTuyeckne, OMOTUYECKME,  aHTponoreHHble.  Ob6uime
3aKOHOMEPHOCTM [eCTBUA 3KONOrMYecKux haktopos. Mpasuno MuHuMyma (K. LLnpeHrens, HO.
Nnénx). TonepaHTHOCTb. OBPUONOHTHbLIE Y CTEHOOMOHTHbIE OPraHM3Mbl.

AbunoTnyeckmne aktopbl. CBET Kak 3KOMornyeckunii akrtop. [eincTeume pasHbIX y4acTKOB
CO/IHEYHOrO CreKTpa Ha OpraHn3Mbl. OKOMOMMYECKUe rpymnnbl PacTEHUA N XKMBOTHBIX MO
OTHOLUEHWIO K CBETY. CurHasibHas posib ceeta. POTONepuoan3M.

TemnepaTtypa KakK 9KONOrMYecKWin (haktop. [eicTsue TemnepaTypbl Ha OpraHu3Mbl.
MoViKNNOTEPMHbIE 1 TOMONOTEPMHbIE OPraHn3mbl. IBPUTEPMHbIE U CTEHOTEPMHbIE OPraHW3Mbl.

BnaXKHOCTb Kak 3KONOrmyeckuii haktop. MpucrnocobneHns pacTeHWin K NofAepXaHuto
BoAHOro OGanaHca. Knaccugukaums pacTeHWd MO OTHOWEHMO K Boge. [pucnocobneHus
YXUBOTHbIX K U3MEHEHUIO BOAHOI0 PeXnMa.



Cpepgbl 06UTaHUA OpPraHW3MoB: BOfHasA, Ha3eMHO-BO3AYyLUHas, MOYBeHHad, r/youHHas
MOANOYBEHHAsA, BHYTPMOPraHM3mMeHHas. PU3NKO-XUMUYECKME OCOBEHHOCTU cped 0bUTaHus
OpraHun3moB. NprcnocobneHnst OpraHM3MOB K XXM3HWU B PasHbIX Cpeaax.

Buonornyeckne putMbl. BHewHEe 1 BHYTPeHHWE pUTMbl. CYTOUHbIE U TOAUYHBIE PUTMBI.
Mpncnoco6/1eHHOCTb OPraHM3MOB K CE30HHbLIM U3MEHEHWSAM YC0BUIA XKU3HW.

YKn3HeHHble (hopMbl OpraHu3MoB. MOHATME O XM3HEHHON (hopme. XKU3HeHHbIe OpPMbI
pacTeHWIA: AepeBbsl, KYCTapHWKW, KYCTapHWYKKW, MHOTO/IETHWE TpaBbl, OAHONETHME TpaBbl.
YKM3HEHHble (POPMbl XXMBOTHBIX: TUAPOOMOHTLI, Te0OMOHTLI, a3P06MOHTLI. OCOBEHHOCTU
CTPOEHUSA 1 06pa3a XU3HMU.

BuoTnyeckne  aktopbl. Buabl  GMOTUYECKUX  B3aMMOAEWCTBUI:  KOHKYPEHLUS,
XULLHNYECTBO, CMMOMO3 1 ero opMbl. MapasnTnam, Koonepaums, MyTyaansm, KOMMEHCIU3M
(KBapTMPaHTCTBO,  HaxnebHM4yecTBO). HeTpodmyeckme  B3aMMoaeicTBmns  (TOMMYECKME,
(hopuyeckme, habpuyeckme). 3HavyeHMe OMOTMYECKUX B3aMMOLENCTBUMA ANA CYyLLECTBOBaHMS
OpraHu13moB B cpefe 061TaHns. MPUHLMN KOHKYPEHTHOIO UCK/IKOUEHUS.

JleMoOHCTpaL U

Tabnuubl N cXeMbl: «3KOMOrMYeckne PakTopbl», «CBETOBOW CMEKTP», «IKOMOrMYecKme
rPYNMbl XXMBOTHbIX MO OTHOLLUEHWIO K CBETY», «Tenn0KPOBHbIE XXMBOTHbIE», «X0/0AHOKPOBHbIE
XMBOTHbIE», «®PU3M0N0rMYecKMe afanTaumn XMBOTHbIX», «Cpeabl 0O6MTaHMS OpPraHM3MOB»,
«buonornyeckme puTMbl», «KN3HEHHbIE (DOPMbI PACTEHUIN», «KM3HEHHbIE (HOPMbI XMBOTHBIX»,
«QKocuCTeMa LUMPOKOIMCTBEHHOMO neca», «QKOCUCTEMA XBOMHOro neca», «Llenu nutaHus»,
«XULLHNYeCTBO», «NapasnTnam», «KOHKYpeHUMs», «CUMO103», «KOMMeHCaN3ms».

Ob6opyaoBaHue: repbapun pacTeHWin N XKUMBOTHBIX, MPUCMOCOBNEHHBIX K BUSHUIO
Pa3IMYHbIX  3KOMOTMYECKMX  (DAKTOpPOB, repbapum  CBETOMOOMBLIX, TEHENOOUBbLIX U
TEHEBbIHOC/IMBbLIX PAacTEHWIA, CBETOMOOMBbLIE, TeHENOMBbIE W TEHEBbIHOC/IMBLIE KOMHATHbIE
pacTeHus, repbapuv W KONMEKUMWU  Tennono6mBbIX, 3UMOCTOMKMX, MOPO30YCTOMUMBBIX
pacTeHWid, dydena nNTUL W 3Bepeil, repbapum pacTeHMI, OTHOCAWMXCA K TFUrpoguTam,
Kcepogmtam, Me3omMTam, KOMHATHble pPacTeHWUs AaHHbIX TPYNn, KOMMNEKUMU HKMBOTHBIX,
obUTaloLLMX B pasHbIX cpefax, repbapmMm n KOMNEKLMN PaCTEHNA N XKMBOTHbIX, 001a4at0LLINX
yepTamy MPUCMOCOBNEHHOCTU K CE30HHbIM W3MEHEHWUAM YCNOBWIA XKU3HW, repbapun W
KONMEKUMM PacTeHUIn N XKMBOTHbBIX Pas/IMUHbIX XXMU3HEHHBbIX (DOPM, KOMNEKLUMU XXMUBOTHBbIX,
YUacTBYIOLMX B Pa3/IMYHbIX GUOTUYECKMX B3aUMOLENCTBUSAX.

JlaGoparopnas padora «BblIfiBNeHMe NPUCNOCO6NEHNIA OPraHU3MOB K B/IMSIHUIO CBETa».

JlaGoparopuasi paGora «BblsiBNeHVe NpPUCMOCOBNEHNA OPraHnM3MoB K  B/IUSAHUIO
TemnepaTypbl».

JlaGoparopuas paGora «AHATOMUYECKME OCOBEHHOCTM PacTEHUA W3 pa3HbIX MeCT
0bUTaHNA».

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

JKONOrMYecKre XapaKTepUCTUKK nonynsaumm. Monynauus kak 6monornyeckas cmcrema.
Ponb HEOAHOPOAHOCTM cpefbl, (M3NYECKNX GapbepoB M 0COBEHHOCTE 6uonorMn BUAOB B
(hopmMmpoBaHMM NPOCTPAHCTBEHHOW CTPYKTYPbI Monynsuuii. OCHOBHbIE MoKasaTenv Nonynsuun:
YMCMIEHHOCTb, M/IOTHOCTb, BO3pPAcTHass M M0sioBas CTPYKTYpa, POXAAEMOCTb, NPUPOCT, TeMmn
pocTa, CMEPTHOCTb, MUrpaLus.

Jkonorunyeckas CTpykTypa nonynaymn. OueHKa YMCNeHHOCTU nonynsumn. OuHammnka
nonynauuu u eé perynaumns. buotnyeckmin noteHyman nonynauun. MogenumposaHue AUHaMUKK
nonynsauyun. KpuBble pocTa YMCNEHHOCTM nonynaumn. KpuBble BbDKMBaHWA. Perynsaums



YMCNEHHOCTM MNONYMAUMIA: PONb (haKTOPOB, 3aBUCALMX W He 3aBUCALLMX OT MIOTHOCTW.
3Konoruyeckue crparernn Bugos (r- n K-ctparerun).

MoHATME 006 aKonoruyeckor Huwe Buga. MectoobuTaHne. MHoOromepHas Mojenb
3Konornyeckom Huwm k.. XaTymHcoHa. Pa3mepbl 3KOMOMMYECKO HMLWIK. MoTeHUManbHas 1
peasin3oBaHHaa HULLN.

Bug kak cuctema nonynsuuin. Apeanibl BMAOB. Bufbl M MX XXMU3HEHHbIE CTpaTeruu.
JKONOrNYecKmne 3KBUBANEHTI.

3aKOHOMEPHOCTM  MOBELEHMS M MUTPauMin - XXMBOTHbIX. Buonornyeckue MHBasNM
Yy>KEPOAHbIX BMAOB.

JleMoOHCTpaL U

MopTpeT: [X. . XaT4MHCOH.

Tabnmupbl 1 CXembl: «9KOOTNYECKME XapaKTEPUCTUKN MONYNAaLUm», «[pocTpaHCTBEHHas
CTPYKTypa nonynsauum», «Bo3pacTHble nupamugbl nonynauum», «CKOPOCTb 3acefieHus
MOBEPXHOCTN 3eMAM Pa3/INYHbLIMU OpraHu3mMaMm», «Mogesnb 3KONOrMYeCKOn Huwmn K. W.
XaTYMHCOHa.

Ob6opynoBaHuve: repbapuv pacTeHNiA, KONNEKLMM XXUBOTHBIX.

JlaGoparopnas padora «[1pucrnocobeHns CeMaH PacTEHWNIA K pacCeNeHnIo».

Tema 9. JkoJi0orust coo01IECTB. IKOJIOrHYECKHE CUCTEMBI.

CoobLiecTBa opraHu3MoB. broueHo3 1 ero cTpyktypa. CBs3n Mexay opraHvu3Mamu B
6roLeHo3e.

3kocucteMa Kak OTKpbiTaa cuctema (A. K. TeHcnn). PyHKUMOHaNbHbIE 6/10KK
OpraHM3MoB B 3KOCUCTEMe: MPOAYLEHTbI, KOHCYMEHTbI, peayueHTbl. Tpounyeckne YPOBHMU.
Tpoduueckne uenu n cetn. AbroTnyeckmne 610KM 3KOCUCTEM. T10UBLI U U/Ibl B 3KOCUCTEMAX.
KpyroBopoT BeLecTB 1 NOTOK 3HEPrnn B 3KOCUCTEME.

OcCHOBHbIe NoKasaTenn sKocucTeMbl. Briomacca 1 NPoAyKUUA. SKOMOrMYecKre nupaMmuabl
ymncen, 6omMacchbl 1 IHEPTUN.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HanpasneHHbIe
3aKOHOMepPHbIe CMeHbl COOOLLECTB — CyKueccuun. MMepBMYHbIE U BTOPUYHbIE CYKLECCUN U KX
MPUYUHBL.  AHTPOMOreHHble BO3AENCTBMA Ha  cykueccun. KrnmmakcHoe — CO06LLecTBO.
Bropa3Hoo6pasme 1 NoIHOTa KPYroBopoTa BeLeCcTB — OCHOBA YCTOMYMBOCTY COOOLLECTB.

MpupoaHbIE 3KOCUCTEMbLI. Dxocucmemvt 03ép U pek. DKocucmemvl MOpeu U OKeaHos.
Oxocucmemol myHOp, Jecos, cmenell, nycmaulHb.

AHTPOMOreHHble  3KOCUCTEMbI.  ArpoakocucTema. ArpoueHos3. Pasnnuua  mexay
aHTPOMOreHHbIMU U NPUPOAHBIMU 3KOCUCTEMAMMU.

Yp6oakocuctembl. OCHOBHbIE KOMMOHEHTbI Ypbo3akocuctem. "opoackas giopa v hayHa.
CuHaHTponu3aunus ropoAckoi  hayHbl. Buonormyeckoe U XO3AWCTBEHHOE — 3HAYeHUe
arpoaKocucTem n ypb03KocucTeMm.

3aKOHOMEPHOCTM  (POPMMPOBAHUA  OCHOBHbIX  B3aMMOAEWCTBUIA  OpraHM3MoOB B
aKocucteMax. Porv kackadnoco s¢hghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) &
@yukyuonuposanuu  sxocucmem. [1epEHOC 3HePrMv U BELLECTB  MeXay CMEXHbIMU
JKoCUCTeEMaMn.  YCTOMYMBOCTb  OpPraHM3MoB, MOMYNAUMA W 3KOCUCTEM B YC/IOBUSX
€CTECTBEHHbIX N aHTPOMOreHHbIX BO3AENCTBUIA.

Mexanusmor  6030eticmeus 3a2pﬂ3H€Hu1/7 PA3HbIX Munoe Ha Cy60pzaHu3M€HHOM,
OpPCAHUSMERHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl IKOJIOCUHUECKOSO
HOPMUPOBAHUS AHMPONO2eHHO20 6030eticmausi. MeTo40N0rng MOHUTOPUHIa eCTECTBEHHbLIX U
aHTPOMOreHHbIX 3KOCUCTEM.



JleMoHCTpauMu

MopTpeT: A. K. TeHcnu.

Tabnuubl 1 cxembl: «CTPyKTypa bMoLeH03a», «QKOCHCTEMA LUMPOKOIMCTBEHHOIO f1eca,
«3QKOCMCTEMA XBOMHOIO neca», «PyHKUMOHa/IbHbIE TPYMMnbl OPraHW3MOB B 3KOCUCTEME,
«KpyroBopoT BeLeCTB B 3KocucTeme», «Llenn nuTaHus (nacTouwiHas, [AeTPUTHas)»,
«QKOMornyeckas nupammaa umcen», «3Konornyeckas nupammga bmomaccbi», «9Konormyeckas
nupamuga aHeprum», «ObpasoBaHve 60n0Ta», «llepBUYHasA Ccykueccus», «BoccTaHOBMEHME
Nleca nocse nokapa», «3KocucTema o3epa», «ArpoueHos», «KpyroBopoT BELLECTB U MOTOK
3HEPrum B arpoLeHo3e», «Mpumepbl Yypb03KOCUCTEM.

ObopyaoBaHue: repbapun pacTeHWi, KOMMEKLMN HACEKOMbIX, Yydena MNTUL W 3Bepei,
rep6apun KynbTYpPHbIX U AUKOPACTYLLMX PaCTEHUIA, aKBapUYM KaK MOfe/b 3KOCUCTEMDI.

IpakTuuyeckasi padora «/13yyeHve 1 onvcaHme yp603KoCUCTEMbI».

JlaGoparopuas padora «/13yyeHne pa3HO06Pa3nsa MeNKUX NOUYBEHHbIX Y/IEHUCTOHOIUX B
pa3HbIX 3KOCUCTEMAX».

Drckypeusi «OKCKYPCUA B TUMUYHbLIA 6roreoueHo3 (B Aybpasy, 6epe3HsiK, efbHUK, Ha
CYXOA0/bHbIA UK MONMEHHbIN NYT, 03ep0o, 60/10T0)».

IKcekypeusi «OKCKYPCUA B arpoakocucTemy (Ha nosne uam B TENJIMYHOE XO3ANCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

Buocgepa — obuennaHetapHad 060/n104Ka 3eMnn, TAe CYLEeCTBYET MW CyLlecTBOBala
XW3Hb. Pa3BnTre NpeacTaBneHnin o buochepe B Tpydax 3. 3tocca. YueHue B. . BepHaackoro o
orocepe. O6nacTn 6rochepbl 1 eé coctas. XKMBOe BeLecTBO 61octepb! 1 ero yHKUMK.

3aKOHOMEPHOCTM CyLLeCTBOBaHNA buocgepbl. OCO6eHHOCTM Brochepbl Kak r1obasnbHOM
aKocuctembl.  [lMHamuyeckoe paBHOBecMe B 6uocepe. KpyroBopoTbl  BELWECTB W”
6roreoxummnyeckmne UMKnbl (yrnepoaa, asota). PUTMUUYHOCTb SBNEHWIA B Grochepe.

30HaNibHOCTL Guochepbl. MoHATUE 0 GUoMe. OCHOBHbIE 6UOMbI CYLLUWN: TYHAPA, XBONHbIE
neca, CMeLlaHHbIe N LUNPOKOICTBEHHbIE Neca, CTenu, caBaHHbI, MYCTbIHW, TPOMUYECKUe feca,
BbICOKOropbs. KnmMmar, pacTUTeNbHbIA U XXMBOTHbIA MUP BUOMOB CyLLIN.

CTpykTypa ¥ (YHKUMS DKMBbIX CWUCTEM, OLEHKa WX PecypcHOro mnoTeHunana u
GrochepHbIX PYHKLNIA.

JleMoOHCTpaLun

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

Tabnuupl n cxembl: «"eoctepbl 3emnmn», «KpyroBopoT asota B npupoae», «KpyroBopoT
yrnepoga B npvpoge», «Kpyrosopot Kuciopoga B npupoge», «KpyroBopoT BOAbl B MPUPOAE»,
«OCHOBHble  6MOMbI  cylwmn», «Knumatuyeckme nosica 3emau», «TyHapa», «Taiira»,
«CMeLlaHHbIn  nec»,  «LLIMpOKONUCTBEHHBIA  niec», «CTenb», «CaBaHHa», «[yCTbIHA»,
«TponNnYeckunin nec.

Ob6opynoBaHue: repbapun pacTeHNA pasHbIX G1IOMOB, KOMINEKLMN XKNBOTHbIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

JKONOrnMYeckMe Kpusucbl U UX NpUunHbL. Bo3geiicTBre 4YenoBeka Ha 6Guocdepy.
3arpssHeHve BO34yLUHOW cpedbl. OxpaHa Bo3gyxa. 3arpsasHeHue BOAHOW cpedpbl. OxpaHa
BOAHbIX pecypcoB. Pa3pyLueHune noysbl. OXpaHa NOYBEHHBIX PECYPCOB. VI3MeHeHWe Kimmara.

AHTPONOreHHOE  BO3[ECTBME HA PacTUTENbHLIA UM XMBOTHbIM  Mup. OxpaHa
PacTUTENbHOIO M XXMBOTHOrO Mupa. OCHOBHbIE NPUHLMMNbI OXPaHbl NPMPOAbl. KpacHble KHUTW.
Oco60 oxpaHseMble npupofHble Tepputopun (OOMT). boTaHMYecKne cadbl U 300/10TMYECKME
napku.



OCHOBHble NPUHLMNbLI YCTOWUMBOr0 Pa3BUTMS YeOBEYECTBA U NPUPO/bI. PaLmoHaibHOe
MPUPOAOMNONb30BaHNE U COXPaHeHMe 6MONOrMYEcKoro pasHoobpasus  3emaun.  O6Lve
3aKOHOMEPHOCTH rno6asibHbIX 3KOIOrMYEeCKnX KP13ncos. Oc06eHHOCTH COBPEMEHHOI0 Kpnsuca
M €ro BepoAaTHbIE NMocneacTeunA.

PassuTune METOAOB MOHWUTOPWUHIa pPasBUTUA OMNaCHbIX TEXHONEHHbLIX TPOLLECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocooo8 Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabnmubl M cxeMbl: «3arpsasHeHnMe aTMociepbl», «3arpa3HeHWe  rugpochepbI»,
«3arpsA3HeHne nousbl», «[MapHUKOBbIA  3PekT», «Ocob0 OXpaHsiemMble  MPUPOLHbIE
TeppuTopumn», «MoAeNu ynpasnsemoro Mmpa.

Ob6opyaoBaHue: oTorpatMnm  OXpaHAEeMbIX PacTEHU W XMBOTHbIX KpacHOW  KHUIK
Poccuiickoin deaepaumn, KpacHoM KHUIU pernoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®rOC COO ycraHaBnMBaeT TpeboBaHMS K pe3ynbTaTaM OCBOEHMSI 06y4aroLmMmncs
nporpamm cpefHero o6LLero o6pasoBaHus: MMYHOCTHbIE, MeTanpeaMeTHbIE U NPeSMETHbIE.

B CTPYKTYpe IMYHOCTHBIX Pe3ynbTaToB OCBOEHWS MPOrpammbl MO GMONOTUU BblgeNeHbI
criefylolime  COCTaBNAloLWME:  OCO3HaHMEe  OOy4atoLMMUCA  POCCUIACKOM  FpaXKAaHCKOM
WAEHTUYHOCTU — TFOTOBHOCTM K CamOpasBUTMIO, CaMOCTOSATE/IbHOCTU U CaMOOMpeAeneHuto,
Hanuyue momusayuu K OOYYEHWUIO ONONOTWWN, yerenanpaeéiennoe pazeumue BHYTPEHHUX
y6eXXieHNn IMYHOCTM Ha OCHOBE K/THOYEBbLIX LIEHHOCTEN Y UCTOPUYECKMX TpafuLMin pa3BUTUS
OMONOrMYECKOro 3HaHWS, 2omosrnocmeb u cnocobrHocms 00YYAIOLWMXCA PYKOBOACTBOBATLCS B
CBOeli  [esATeNIbHOCTM  LIEHHOCTHO-CMbIC/IOBBIMM  YCTAHOBKaMK,  MPUCYLMMK  CUCTEME
ononornyeckoro  06pasoBaHus,  Haruuue  npagocosnanus — IKONOTUYECKOW  KY/bTYpbl,
CcCnocobHoCmu cmasums Ll,enl/l n CTpOI/ITb XXN3HEHHbIE MNaHbl.

JIn4yHOCTHbIE pe3ynbTaTbl OCBOEHMS MPOrpaMmbl MO 6MOMOrMK LOCTUrAKTCA B e4UHCTBE
y4e6HOW 1 BOCMMTaTeNbHOW [eATeNlbHOCTU B COOTBETCTBUM C TPaAWLMOHHLIMU POCCUACKMMM
COLMOKY/IbTYPHBIMMW, UCTOPUYECKMMW W [YXOBHO-HPABCTBEHHBLIMU LIEHHOCTAMM, MPUHSATLIMA B
obLiecTBe npasBuIaMmy M HOpMaMW MOBELEHWS WM CMOCOBCTBYIOT MpoLeccaM Camorno3HaHus,
CaMOBOCNUTAHMS N CamMOpasBUTUSA, Pa3BUTUS BHYTPEHHEA MO3ULMKU NYHOCTK, NaTpMoTU3Ma U
YBXKEHMSA K 3aKOHY W MpaBOnopsaky, YenoBeKy Tpyja M CTaplleMy MOKO/IEHWIO, B3aMMHOMO
YBOKEHWS,, OepeXXHOro  OTHOWIEHMS K KY/bTYPHOMY  HacneuMio U Tpaguumsm
MHOTOHaLMOHa/IbHOr0 Hapoga Poccuiickol deaepauun, NpUupoae 1 OKPYXKaroLLER cpeae.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHWS Y4eOHOro npeameta «bMONOrms» LOMKHbI OTpaXaTb
FOTOBHOCTb M CMOCOGHOCTb 00YyYatoLMXCs PYKOBOACTBOBATLCA CHOPMUPOBAHHON BHYTPEHHEN
no3nuMeit  IMYHOCTM, CUCTEMOM LEHHOCTHbIX OPWEHTALW, MO3UTUBHBIX BHYTPEHHUX
y6eXXAEeHNN,  COOTBETCTBYIOWMX  TPAAULMOHHBLIM  LIEHHOCTAM  POCCUIACKOro  0O6LLECTBa,
pacLUMpPeHVe XXM3HEHHOTO OMbITa M ONbITa AeATeNbHOCTU B MPOLECCe peannsauny OCHOBHbIX
HanpaBneHUA BOCNUTATENIbHOW AeATENbHOCTM, B TOM YMC/E B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

ChOPMMPOBAHHOCTb  FPaXKAAHCKOM  no3vuumy  00y4aloLerocd Kak akTMBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCUIACKOro 06LLECTBa;

OCO3HaHMEe CBOWX KOHCTUTYLMOHHbIX MpaB W 0653aHHOCTEN, YBaKEHMe 3aKoHa U
MpaBoMopPALKa;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW AeATeNbHOCTU NpK CO34aHNN YYeOHbIX NPOEKTOB,
peLeHnn y4ebHbIX 1 No3HaBaTeNbHbIX 3a4aq, BbIMONHEHNN BUONOMMYECKNX SKCMEPUMEHTOB;

CMOCOBGHOCTL  OMpefensiTb COOCTBEHHYH) MO3ULMIO MO OTHOLIEHWIO K  SABMEHUAM
COBPEMEHHOW XXM3HU N 0OBACHATD €€;

YMEHME  yuMTbiBaTb B  CBOMX  [EACTBMAX  HEOOXOAMMOCTb  KOHCTPYKTUBHOIO
B3aVIMOAENCTBUA MHOAEN C PasHbIMU YOEXAEHUAMM, KYNbTYPHBLIMUA LEHHOCTSMU 1 COLMaNbHbIM
MONOXKEHUEM;

FOTOBHOCTb K COTPYAHWYECTBY B MpouLecce COBMECTHOIO BbIMOSHEHUA YYeOHbIX,
Mo3HaBaTe/IbHbIX W WCCMef0BaTeNbCKMX 3afady, YBOKUTE/IbHOrO OTHOLIEHUS K MHEHUIO
OMNMOHEHTOB NP 06CYXKAEHNM CMOPHbIX BOMPOCOB GMONOMMYECKOro CoAepXaHus;

FOTOBHOCTb K 'YMaHWTapHOIN 1 BOMIOHTEPCKOW LeATe/IbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

ChopMMPOBAHHOCTb POCCUMACKON MPaXKAaHCKOW UAEHTUYHOCTU, NaTPUOTU3MA, YBXKEHUS K
CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTM nepef POAMHOM, ropAocTy 3a CBOM Kpal, CBOO
PofMHY, CBOWA 3bIK U KYNbTYPY, NPOLLIOE N HACTOsILLIee MHOMOHaLMOHaNbHOTO Hapoga Poccuu;

LLEHHOCTHOE OTHOLUEHWEe K TNPUPOLHOMY HAacMeavio U NaMATHWKaM  NpUpoabl,
[OCTUXKeHMsIM Poccum B HayKe, UICKYCCTBE, CNOPTE, TEXHONOTUSX, TPYAE;

CMOCOGHOCTL OLEHMBATL BKIaL POCCUACKMX Y4YEHbIX B CTaHOBMEHME W pa3BUTME
6ronorum, NoOHMMaHns 3Ha4eHns 61MONOrMN B NO3HAHWW 3aKOHOB MPUPOABI, B XXM3HWN YeNOBeKa U
COBPEeMEHHOr0 00LLEeCTBa;

naeiHas yoexaeHHOCTb, FOTOBHOCTb K CY)XeHUIo 1 3awmTe OTeyecTBa, OTBETCTBEHHOCTb
3a ero cyanoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

0CO3HaHWe AYXOBHbIX LIEHHOCTEN POCCUIACKOI0 Hapoaa;

ChopMMPOBaHHOCTb HPABCTBEHHOI O CO3HAaHWS, 3TUHECKOTO NOBEAEHUS;

CNOCOGHOCTL OLEHMBATL CUTYaLM0 U NMPUHUMATb OCO3HaHHbIE PELLEHWNS, OPUEHTUPYSCh
Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHWe NMYHOro BKNafa B NOCTPOEHUEe YCTONYMBOIO OyAyLLero;

OTBETCTBEHHOE OTHOLUEHWe K CBOUM POAWUTENAM, CO3[4aHWIO CeMbM HA OCHOBE
OCO3HAHHOI0 MPUHATUA LLEHHOCTEN CEMENHOW XXN3HWU B COOTBETCTBMM C TPagULMSMN HApOLOB
Poccuu,

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

3CTETUYECKOe OTHOLLEHME K MUPY, BK/KOYas 3CTETUKY OblTa, HAy4YHOrO U TEXHUYECKOrOo
TBOPYECTBA, CNOPTa, TPYAa, 0OLLECTBEHHbIX OTHOLLUEHWIA;

MOHVMaHVe 3MOLMOHa/IbHOI0 BO3/ENCTBUS XXMBOW NPUPOAbI U €€ LLIeHHOCTH;

FOTOBHOCTb K CamMOBbIP@KEHUIO B pa3HbIX BMAAX WCKYCCTBa, CTPEMJIEHVE MpPOsBAATH
KayecTBa TBOPYECKOW IMYHOCTY;

S) ¢usuyeckoro BOCHMTAHHMSA, (POPMHPOBAHUA  KYJIbTYPBI 310POBbS H
IMOLIUOHAJIBHOTO 6.]'[31"01'[0.]1)"[1/[51:

MOHVMaHVe ¥ peasnm3auns 340p0oBOro 1 6e3onacHoOro obpasa Xu3Hu (340poBoe NuUTaHue,
cobnofeHne TMIMEHNYECKUX NPaBU Y HOPM, COaNaHCUPOBAHHbLIN PEXUM 3aHATUI U OTAbIXa,
perynapHas gusmyeckad akTUBHOCTb), OEPEeXXHOro, OTBETCTBEHHOIO W  KOMMETEHTHOrO
OTHOLUEHUSA K COBCTBEHHOMY (PM3NYECKOMY U NMCUXUYECKOMY 3[0POBbLIO;

MOHVMaHVe LEeHHOCTM MpaBui  WHAMBUAYAIbHOTO W KOMNEKTUBHOrO 6e30nacHoro
NoBefEeHNS B CUTYaLMAX, YIPOXKatOLWMX 3[40POBbIO U XXN3HW NOAEN;

0CO3HaHMe NOCMeACTBUIA M HENPUATUA BPeAHbIX MPUBbLIYEK (YNOTPe6GneHns ankorons,
HapKOTUKOB, KypeHus);

6) TpynoBOro BOCIMTAHUSA:

FOTOBHOCTb K TPYAY, 0CO3HaHue LLeHHOCTV MacTepCcTBa, TPYLOoo6ue;

FOTOBHOCTb K aKTMBHOM [AeATe/IbHOCTU TEXHONOMMYECKOW U COLMaIbHON HanpaBneHHOCTH,
CNOCOOGHOCTb  MHUUMMPOBATb,  NJAHUPOBATb W CAMOCTOATE/IbHO  BbIMOMHATL  TaKyto
[eATeIbHOCTb;

MHTEpeC K pas/IM4YHbIM chepaM NpPOgecCOHaIbHON [eAaTeNlbHOCTU, YMeHWe CoBepLuaThb
0CO3HaHHbI BbIOOP ByAyLLEN NPOdeccun N peann3oBbiBaTb COOCTBEHHbIE XXNU3HEHHbIE MaHbI;

FOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHMIO M caMo06pa3oBaHWIO Ha MPOTSXXeHWUU BCei
XN3HW;

7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:



9KO/IOTMYECKM Lien1ecoobpasHoe OTHOLLIEHME K MPUPOLE KaK UCTOYHUKY XXM3HWU Ha 3emne,
OCHOBE €€ CyLLEeCcTBOBaHNS,;

MOBbILLEHNE YPOBHA 3KOMIOrMYECKON KY/bTypbl: MPUOBPETEHME OMbiTa MAaHUPOBaHUA
MOCTYMKOB ¥ OLLEHKWN UX BO3MOXHbIX MOCNEACTBUI 41 OKPYXKatOLLEei cpefbl;

0CO3HaHWe rno6anbHOro XxapakTepa 3KOM0rMyYecKnx Npobiem 1 NyTeil UX peLLeHuns;

CMOCOBHOCTL MCMO/b30BaTh NPUOBpeTaemble MPY U3YyYeHU GUONOTUM 3HAHUA U YMEHWS
npy pelleHnn npobniem, CBA3aHHbIX C pauMOHaIbHLIM NPUPOAOMNO/L30BAHMEM (CO6NtOLeHMe
npasu/i NOBeeHVs B MPUPOfe, HampaB/eHHbIX Ha COXPaHeHWe PaBHOBECUS B 3KOCHCTEMAX,
OXpaHy BMAOB, 3KOCUCTEM, Brochepsbl);

aKTVMBHOE HenpuaThe [enCTBUMA, MPUHOCALLMX Bpen OKpYXKatoLlen MPUpOLHON cpeje,
YMeHMe MpPOrHo3MpoBaTb HebMaronpuATHble 3KOMOMMYeCcKMe NOoCNeACTBUS NPeanpUHUMAeMbIX
AEVCTBUIA 1 NpeaoTBpaLLaTh MX;

Ha/Mume pasBUTOrO 3KOMIOTUYECKOTO MbILLIIEHWNSA, 3KOMOMMYECKOW Ky/bTypbl, OMbiTa
[EeATeNbHOCTU  3KOJIOTMYECKOM  HanpaBNeHHOCTW, YMEHUs PYKOBOACTBOBATbCA UMW B
Mo3HaBaTe/IbHON, KOMMYHWKATMBHOM W COLMaTbHON MpaKTUKe, FOTOBHOCTM K Y4YacTUIO B
MPaKTUYEeCKOW [eATeNIbHOCTN 3KOOrMYECKON HanpaBeHHOCTY;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

ChopMMPOBAHHOCTb  MMPOBO33PEHNS, COOTBETCTBYIOLLErO  COBPEMEHHOMY  YPOBHIO
pasBUTUA HaykM W OOLLECTBEHHOW MpPaKTUKW, OCHOBAaHHOrO Ha Auanore KynbTyp,
CMOCOOCTBYHOLLIEr0 0CO3HAHMIO CBOEr0 MECTA B MOJIMKY/IbTYPHOM MUPE;

COBEpLLEHCTBOBaHWE A3bIKOBOW M YMTATE/IbCKON KyNbTYPbl Kak CpesCcTBa B3aMOAENCTBIUA
MEXAY MO4bMMW U NMO3HaHNA MUPa;

MOHVMaHVe Creunmukyn B1MonorMm Kak Hayku, OCO3HaHWA eé ponv B (POpMUpOBaHUU
paLMOHaNbHOMO HayYHOro MbILLNEHUA, CO34aHUN LIeNIOCTHOMO MPeACTaBneHns 06 OKpyXaroLLem
MUpE KaKk O e[MHCTBEe MNpUPOAbl, YenoBeka W 06LWecTBa, B MO3HAHWUN NPUPOAHBIX
3aKOHOMEPHOCTEl 1 peLLeHn Npo6siemM COXpPaHeHUs NPUPOAHOTO PaBHOBECHS;

Y6eXXAEHHOCTb B 3HAYMMOCTM GUONOrMN ANS COBPEMEHHOMN LMBMAM3aLMN: 06ecreveHns
HOBOrO YPOBHS Pa3BUTUA MeAMLMHbLI, CO3JaHne MepCrieKTUBHbLIX GUOTEXHONMOIMIA, CMOCOGHBIX
peLlaTb pecypcHble NPo6nemMbl pPa3BUTUA YerloBEYECTBa, NOMCKA NyTen BbIXOAa U3 rNobasbHbIX
9KO/I0rnyeckmx Npo6siem 1 obecneyeHns nepexoia K yCTomumMBoMy pas3BuUTUIO, paLMoHaIbHOMY
1CNOJIb30BaHMIO MPUPOLHbLIX PECYPCOB M (POPMUPOBAHUIO HOBbIX CTAHLAPTOB XM3HU;

3aMHTEePecOBaHHOCTb B NOYyYeHUN GUONOTMYECKUX 3HAHWIA B LLENIAX MOBbILLEHWS 06LLel
Ky/bTypbl, €CTeCTBEHHO-Hay4YHOW [rpaMOTHOCTM, KakK COCTaBHOW 4acTh (YHKLMOHaIbHOM
rPamoTHOCTY 06yyatoLLMXCH, (HOPMMPYEMOIA NPU U3yHeHUN GUONOTUK;

MOHWMaHMe CYLLHOCTM METOAOB MO3HAHWS, WUCMO/b3YyeMbIX B ECTECTBEHHbIX HayKax,
CMOCOBHOCTM MCMOMb30BaTb MONYyYaeMble 3HaHUA [ANA aHanM3a U O0ObACHEHUS ABNEHWIA
OKPY>KatoLLero mupa 1 MNpoUCXOAsALMX B HEM W3MEHeHWid, YMeHWe fenaTb O60CHOBaHHbIE
3aK/II0YEHNA HA OCHOBE Hay4HbIX (JaKTOB U WMEIOLMXCH AaHHbIX C Le/bl MONyYeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCOBGHOCTb CaMOCTOATENIbHO UCMO/Mb30BaTb OMONMOrMYECKMe 3HAHWA [N peLleHns
npobnem B peanbHbIX XU3HEHHbIX CUTYaALUMSAX;

OCO3HaHWe LEHHOCTU Hay4HOW [eATeNIbHOCTW, rOTOBHOCTb OCYLLECTBMATb MPOEKTHYHO U
1ccnesoBaTe/IbCKyH 4eATe/lbHOCTb MHANBUAYaIbHO U B FPymne;

FOTOBHOCTb M CMOCOBHOCTb K HEMpepbiBHOMY 06pa30oBaHMIO UM CaMoo6pa3oBaHuio, K
aKTMBHOMY TMOMYYEHWUIO HOBbIX 3HaHWM MO 6MOMOrMM B COOTBETCTBUM C KWU3HEHHbLIMM
NOTPe6GHOCTAMMN.



METANPEIMETHBIE PE3YJIBTATHI

MeTanpeMeTHble pe3y/bTaTbl OCBOEHUS Y4ebHOro npeameTa «broMoOrus» BKIKOYAKOT:
3HauMMble A0S (POPMMPOBaHUS  MUPOBO33PEHUA  0OYyYatoLWMXCAa  MeXAUCUMMINHAPHbIE
(MexxnpeaMeTHbIE) 06LLEHaYUHbIe NOHATUSA, OTPaXKaroLLMe LEeNIOCTHOCTb HayYHOM KapTUHbI M1pa
W crneundmnKy MeTOA0B NO3HaHMSA, UCMO/b3YEMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3HEPrus,
SIBNIEHMe, MPOLIECC, CUCTEMA, HayyHbIA (hakT, MPUHLMM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusa, uccrnefoBaHne, HabnogeHNe, U3MEpPeHUe, 3KCNEPUMEHT U ApYrue); YyHMBepCa/ibHble
yuebHble geincTBus (No3HaBaTe/lbHble, KOMMYHUKATUBHbIE, PErynsiTvBHbIE), 06ecrneymBaroLLme
(hopmupoBaHMe (YHKLMOHANbHON FPaMOTHOCTM U COLMaTIbHOM KOMMETEHUMM 0BYyYatoLmxcs;
CMNOCOGHOCTb obyuaroLLmxcs NCMNONb30BaTh OCBOEHHbIE MeXANCUMNINHAPHbIe,
MUPOBO33PEHYECKME 3HAHMUA W YHUBePCa/lbHble Y4ebHble [eNCTBUA B MO3HaBaTe/IbHOW W
coumanbHO NpakTuKe.

B pesynbtate u3ydeHus OMONOrMM Ha YPOBHE CpPefHero o6Lero o6pasoBaHus Yy
obyvatoulerocs 6yayT cthopMUpoBaHbl NMO3HaBaTe/lbHble YHUBEPCA/IbHbIE Y4YebHble AenCTBuMS,
KOMMYHWKaTMBHbIE YHUBEPCa/IbHblE Y4ebHble AECTBUS, PErynsTuUBHblE YHMBEPCA/IbHbIE
yuyebHble AeCTBMS, COBMECTHas AesATe/IbHOCTb.

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHWS MPOrpaMMbl CPeAHero obuiero obpasoBaHUs
AOMKHbI OTpaXKaTb:

OB.]IaIleHI/le yHnBepcaanban y‘leﬁﬂbIMl/I IMO3HABaATCJIbHBIMHA IleﬁCTBI/IHMHZ

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOoCTOATENIbHO  (hOPMY/NMPOBaTb W aKTyaM3upoBaTb MNpo6neMy, paccMaTpumBaTth €€
BCECTOPOHHE;

1CMoMb30BaTb MPWU OCBOEHUWM 3HAHWA MPUEMBI IOFMYECKOro MblWeHUs (aHanm3a,
CUHTE3a, CpaBHeHWd, Knaccugukaumm, 0606LEHNS), pacKpbiBaTb CMbICT OUONOrMYECKNX
MOHATUI (BbIAENATb UX XapaKTepHble NPU3HaKK, YCTaHaBMBaTb CBSA3M C APYTMMU MOHATUAMMK);

onpeaenaTb LeNn [eAaTeNbHOCTW, 3adaBasi napaMeTpbl M KPUTEPUM WX [OCTUKEHWS,
COOTHOCWUTb pPe3y/bTaTbl AeATENIbHOCTM C MOCTaBNEHHbIMU LENSMU;

1CMo/Mb30BaTb OMONOrMYECKNE MOHATUS ANA OOBACHEHUS (PAKTOB WM SBNEHWIA YKMBOW
npupoabl;

CTPOMTb /IOFMYECKMe paccyXaeHusi (MHAYKTUBHbIE, [eAYKTWMBHbIE, MO aHanorumu),
BbISIBNATb 3aKOHOMEPHOCTM U NPOTUBOPEUYNS B pacCMaTpUBaeMbIX SBNEHUSAX, (HOPMYINPOBaTh
BbIBO/b! M 3aKNHOUEHUS;

NMPUMEHATb CXEMHO-MOAE/NbHbIE CPeACcTBa ANS NPeACTaBNEHNS CYLLECTBEHHbIX CBA3EN U
OTHOLLUEHWIA B M3y4aeMbIX OMONOrMYECKMX O0OBEKTAX, a Takke MPOTMBOPEYUMIA pa3HOro pofa,
BbISIBNEHHbIX B Pa3MYHbIX MHHOPMALMOHHBLIX MCTOYHMKAX;

paspabaTbiBaTb NiaH pelleHns NpobaeMbl C YH4ETOM aHa/IM3a MMERLLIMXCA MaTepuabHbIX
1 HemaTepuanbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B [AESATENbHOCTb, OLEHMBATb COOTBETCTBME PE3YNbTAaTOB LENAM,
OLIEHMBaTb PUCKW NOCNEACTBUIN AeATENbHOCTY;

KOOPAWHMPOBaTb W BbINOMHATL PaboTy B YCMOBUSIX PeaslbHOro, BUPTYa/lbHOrO W
KOMOVMHMPOBaHHOI 0 B3aMOAECTBUS;

pa3BMBaTb KPeaTUBHOE MbILLEHME MPY PELLEHNM XXN3HEHHbIX NPO6IEM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE IeHCTBHS:



BNafieTb HaBblKamy y4e6HO-M1CCNef0BaTeIbCKON M NPOEKTHON [eATeNbHOCTH, HaBblKamu
paspeLleHns nNpo6aem, CrnoCO6HOCTLI0 Y FTOTOBHOCTLIO K CAMOCTOSATE/IbHOMY MOUCKY METOZO0B
peLleHns NpaKTUYeCcKmnX 3agad, MPYMEHEHUIO PasINYHbIX METOL0B NO3HaHUS;

MCMOMb30BaTb Pas/iMyHble BUAbI AEATENIbHOCTV MO MONYYEHUIO HOBOIO 3HAHMWSA, ero
WHTeprpeTauun, npeobpasoBaHuio U MPUMEHEHUIO B YYeOHbIX CUTyaumsax, B TOM YWCME Mpu
CO3aHNM Y4eBHbIX 1 COLMabHbLIX MPOEKTOB;

(hopMUPOBaTb HaYYHbIN TUM MbILNEHUSA, BNaJeTb HAYYHOW TEPMUHONOIMEN, KNHOYEBbIMU
MOHATUAMU N METOAAMM;

CTaBWUTb M (hOPMYNNPOBaTb COBGCTBEHHbIE 3afayn B 06pa30BaTe/lbHON [eATeNlbHOCTU U
YXW3HEHHbIX CUTYaLMAX;

BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3W WM aKTyasM3uMpoBaTb 3afady, BblABUraTb
rmnoTesy eé pelleHns, HaxXOAuTb aprymMeHTbl AN [0Ka3aTeNbCTBa CBOMX YTBEPXAEHWN,
3a/laBaTb MapameTpbl Y KPUTEPUMN PELLIEHNS;

aHasM3MpoBaTb MOJMIyYeHHblE B XOAe pelleHns 3afaun  pesy/bTaTbl, KPUTUYECKU
OLeHMBATb X AOCTOBEPHOCTb, MPOrHO3UPOBATb U3MEHEHWNE B HOBbIX YC/IOBUSIX;

[iaBaTb OLEHKY HOBbIM CUTYyaLuaM, OLEeHVBATb NPUOBPETEHHBIV ONbIT;

OCYLLECTBNATL LieNleHanpaB/ieHHbI MOUCK MepeHoca CPeAcTB M CNocoboB AencTsus B
MPOMeCccCUoHa/IbHYIO Cpeay;

YMETb  MEPeHOCUTb  3HaHWMA B MNO3HaBaTe/lbHYHdD W MPaKTUYecKyld  06/1acTu
XV3HeLeATebHOCTH;

YMETb MHTErpupoBaTh 3HAHNA U3 PasHbIX NPeAMeTHbIX 061acTeNn;

BblBUraTb HOBble WAeW, NpefnaraTtb OpPUrMHabHblE MOAXOAbl W peLleHus, CTaBUTb
npo6nembl 1 3afa4n, LONyCKatoLLMe allbTepHATUBHbIE PELLEHNS.

3) pabora ¢ nnpopmManmeii:

OPVEHTMPOBATLCA B Pa3INYHBIX UCTOYHMKAX MH(opMaLum (TekcTe yyebHOro nocobus,
Hay4HO-MONYNAPHON NUTepaType, BUONOrMUYECKMX COBApPsAX U CNPABOYHMKAX, KOMMbIOTEPHbIX
6azax [aHHbIX, B VIHTepHeTe), aHanM3MpoBaTb WHMOPMALMIO PasINyHbIX BUAOB U (HOPM
NpeacTaBneHns, KpMTUYECKN OLeHMBATbL eé OCTOBEPHOCTb U HEMPOTUBOPEUNBOCT;

(hopMynMpoBaTh 3anpocbl U MPUMEHATb Pa3NMyHbIE METOAbl MpW MOWUCKe W oT6ope
G1ONOrNYECKOo MH(OPMAaLLMK, HEOOXOAMMOW AN1S BbIMOMHEHUS YYeOHbIX 3afay;

npuobpeTaTb OMbIT WCMO/b30BaHNUA WMH(OPMALMOHHO-KOMMYHUKATUBHbLIX TEXHOMOMMIA,
COBEpLLEHCTBOBATb Ky/IbTYpPY aKTUBHOIO MUCMO/b30BaHNSA Pa3/IMYHbIX MOUCKOBbIX CUCTEM,;

CaMOCTOATENIbHO  BbIGMPATL  ONTUMabHYK  (DOPMY NPeLCTaBleHns  B1OoornyecKon
NHopMaLmn (CXembl, rpauKum, uarpammbl, Tabanubl, PUCYHKN 1 APYroe);

MCNONb30BaTb Hay4HbIA A3blK B KayeCcTBe CpefAcTBa Mpu paboTe C GMONOrMYecKow
MH(opMaumend: NPUMEHATb XMMUYECKME, (IU3NYeCKMe U MaTeMaTUYecKne 3HakM U CUMBObI,
(hopmynbl, abbpesBmaTypy, HOMEHKNATypy, WCMoib30BaTb U Mpeobpa3osbiBaTh 3HAKOBO-
CYMBO/IMYECKME CPeACcTBa HarNAAHOCTY;

BNafleTb HaBblKaMW pacrno3HaBaHUA W 3aWuTbl  MH(OpPMaUMK, UHEHOPMALMOHHOA
6e30nacHOCTM IMYHOCTW.

OBnaneHne YuuBepCaJdbHBIMH KOMMYHHUKATHBHBIMHA Z[eﬁCTBHﬂMH:

1) obenne:

OCYLLECTB/ATb KOMMYHMKALMIN BO BCEX Chepax XM3HWU, aKTUBHO y4acTBOBaTb B uasiore
WU OUCKYCCUM MO CYLLeCTBY 06CYXXAaemMoil TeMbl (YMeHWe 3afaBaTb BOMPOChI, BbICKA3blBaTb
CYXX[EHNA OTHOCWUTENbHO BbINO/IHEHWS MpeAiaraeMoi 3ajayn, Y4uuTblBaTb WHTEPECHl U
COrN1acoBaHHOCTb MO3WLMI APYIrUX YHaCTHUKOB Ananora uam gUcKyccum);



pacnosHaBaTb HeBepOa/ibHble CpefcTBa OO6LEeHMs, MOHMMATb 3HaYeHMe COLMabHbIX
3HaKOB, NPEANOCbINOK BO3HNUKHOBEHUSI KOH(IMKTHBIX CUTYaL WA, YMETb CMAryaTb KOHPANKTbI U
BECTW NeperoBopbl;

BMafeTb PasIMyHbLIMK CnocobaMmn O6LLEHNA WM B3aUMOLEWCTBUS, MOHWMAaTb HaMepeHUs
APYruX nogen, NposiBNATL YBaOXKNUTENbHOE OTHOLLEHWE K CO6eCejHNKY U B KOPPEKTHOW (opme
(hOpMYNNPOBaTb CBOV BO3PXKEHUS;

pas3BEPHYTO W NOrMYHO M3naraTb CBOK TOYKY 3PeHUsi C UCMO/Sb30BaHNEM S3bIKOBbIX
CpeLCTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MOHMMATb U MCMO/b30BaTb MPEMMYLLECTBA KOMaHAHOW Y UHAWMBUAYaNbHON paboTbl nNpu
peLLeHnn Brnonornyeckor nNpo6sembl, 060CHOBbLIBATb HEOOXOANUMOCTL MPUMEHEHMS TPYMNOBbIX
(hopM B3aMMOAENCTBUA NPU peLLeHN y4ebHOI 3atauun;

BblOMpaTb TEMaTUKy U MEeTOAbl COBMECTHbIX AEWCTBUIA C YYETOM OOLUMX WMHTEPECOB W
BO3MOXXHOCTEN KaXKAO0ro YneHa KoNeKTunBa;

NPUHMMaTb LEeM COBMECTHOW [AeATeNlbHOCTM, OpraHM30BbiBaTb W KOOPAMHWMPOBATb
[ENCTBMA MO €€ [OCTMXKEHWIO: COCTaBMsTb NAaH AENCTBUWIA, pacrnpefensTs Ponn C Y4YETOM
MHEHWI y4aCTHNKOB, 06CYX4aTb pe3y/nbTaTbl COBMECTHOW paboThl;

OLleHMBaTb Ka4yeCTBO CBOEr0 BK/1ada M KaAoro ydaCcTHMKa KOMaH/bl B 06WMIA pe3ynbTar
no pa3paboTaHHbIM KPUTEPUSIM;

npegnaratb HOBble MPOEKTbl, OLEHMBATb MAEN C MO3ULMM HOBU3HbI, OPUTMHANTBHOCTH,
MPaKTUYEeCKOV 3HaYMMOCTMW;

OCYLLECTBNATL MO3UTUBHOE CTpaTermyeckoe MOBeAeHNe B Pas/INyHbIX CUTYyauusXx,
NPOSBNATL TBOPYECTBO N BOOOPaXKeHWE, ObITb MHALMATUBHbLIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

MCNONb30BaTb OMONOrMYECKME 3HAHWA [N1 BbISBNEHUA MNPO6GMEM U UX pelleHust B
YKM3HEHHBIX N YYEBHbIX CUTYaLMAX;

BblOMpaTb Ha OCHOBE GUOMOMMYECKNX 3HAHWIA LieNEBbIE N CMbIC/IOBbIE YCTAHOBKM B CBOMX
AENCTBMAX M NOCTYMKax Mo OTHOLUEHWIO K >XMBOI MpMpOoAe, CBOEMY 3[0POBbI) U 3[40POBbIO
OKpYXXatoLumXx;

CaMOCTOATE/IbHO OCYLLECTBNSATb NO3HABATE/IbHYIO AEATEeNIbHOCTb, BbISBSTL NPO6IEMbI,
CTaBUTb U (POPMyNMpPoBaTb COOCTBEHHbIE 3afayM B 006pa3oBaTe/NIbHON AESTENIbHOCTU U
YKU3HEHHbIX CUTYaLMsX;

CaMOCTOATE/IbHO COCTaBNATh M/laH pelleHnst NpobieMbl C YYETOM MMEIOLLMXCS PECYPCOB,
COOCTBEHHbIX BO3MOXXHOCTEN M NPeAnOYTEHNIA;

AaBaTb OLEHKY HOBbIM CUTYyaLusM;

pacLUMpsATb paMKK y4e6HOro NpeameTa Ha OCHOBE NIMYHbLIX NPEeANOYTEHNIA;

Aenatb 0CO3HaHHbIV BbI6GOP, aprymMeHTUPOBaTb ero, 6patb OTBETCTBEHHOCTb 3a PELLEHUE;

OLeHMBaTb NPUOBPETEHHDIN ONbIT;

cnoco6cTBOBaTb (DOPMMPOBAHUIO 1 MPOSBNEHUIO LUMPOKOI 3pYAMLIMN B pa3HbIX 06/1aCTAX
3HaHWA, NOCTOAHHO MOBbILLIATL CBO 06Pa30BaTE/NbHbIN U KYNbTYPHbIA YPOBEHD.

2) CAMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYyalMsiM, BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHMBATb
COOTBETCTBME PE3yNbTaTOB LieNAM;



BNafeTb HaBblKaMy MO3HaBaTEMbHOW PetIeKCMM Kak OCO3HaHMS COBEPLLIAEMbIX AENCTBHI
W MbIC/INTENbHBIX MPOLLECCOB, MX Pe3yNbTaToOB M OCHOBaHWIA, UCMO/b30BaTb MNPMEMBI pediieKcnm
ANS OLEHKW CUTYyaLuK, BbIGOPa BEPHOTO PeLLUEHNS;
YMETb OLeHMBATb PUCKM 1 CBOEBPEMEHHO NPUHMMATb PELLEHMS MO UX CHUXKEHWIO;
MPVHMMAaTb MOTMBbI U apryMeHTbI APYTUX NPU aHa/In3e pe3yNbTaToB AeATeNIbHOCTY;
3) npuHATHE ceds1 U IPYTrUX:
NPUHMMATb ce6sl, NOHMMast CBOM HeAO0CTAaTKM U JOCTOMHCTBA;
MPVUHMMAaTb MOTMBbI U apryMeHTbI APYTUX NPU aHa/In3e pe3yNbTaToB AeSTe/IbHOCTY;
MpW3HaBaTb CBOE NPaBO 1 NPaBO APYTUX Ha OLLINOKY;
pa3BMBaTb CMOCOGHOCTb MOHMMATb MUP C MO3WLMKN APYTOro YenoBeka.
NPEIMETHBIE PE3YJIbTATHBI

MpeameTHble pe3ynbTaTbl OCBOEHWA COAepXKaHWs yvebHOro npeamera «buonorus» Ha
yrny61éHHOM YPOBHE OPVEHTMPOBaHbI Ha 06ecneveHne NPoPuUILHOro 06y4YeHNs 06yyaroLLMXcs
ovonormn. OHM BK/IKOYAKOT: crieyuduyeckme ons OUOMOTMU HayyHble 3HaHWA, YMEHUS U
Crnocobbl [e/CTBMIA MO OCBOEHWIO, WHTeprnpeTauMn UK Npeobpa3oBaHWO 3HaHWA, BUAbl
[eATeNIbHOCTU MO MOJYYEHUKO HOBbLIX 3HAHWA UM UX MPUMEHEHUIO B Pas3/IMYHbIX Y4ebHbIX, a
TaKXe B peasibHbIX XXU3HEeHHbIX cUTyaumsax. INpeaMeTHble pesynbTathbl NpeacTaBneHsbl o rogam
N3yYeHus.

MpeameTHble pesynbTaTbl OCBOEHUA Y4yebHOro npegmerta «buonorus» B 10 knacce
LO/MKHbI OTPaXKaTh:

ChOPMMPOBAHHOCTb 3HAHWUI O MECTe Y Pon GUONIOMMK B CUCTEME ECTECTBEHHBIX HaykK, B
(hopmMMpOBaHMM €CTECTBEHHO-HAy4YHOW KapTWHbI MUpPa, B MO3HaHMW 3aKOHOB MNPMPOAbl W
peLleHny Npo6aeM paLmoHanbHOMO NPYPOLOMNO/b30BaHUSA, O BKIaLe POCCUNCKMX N 3apYOeXHbIX
YUYEHbIX B pa3BuTue buonoruu;

B/lafleHne CUCTeMOM OMONOrMYeCKMX 3HaHWI, KOTOpas BK/OYAET: OCHOBOMONaratoLiue
BronornyeckMe TepMMHbI U MOHATMSA (KU3Hb, K/IETKa, OopraHv3Mm, metabosiv3m, romeocTas,
camoperynsauus, caMoBOCMpPOn3BeLeHNe, HacleACTBEHHOCTb, M3MEHUYNBOCTbL, POCT U pasBuUTKe),
ovonormnyeckne Teopumn (knetouHas Teopusi T. LleaHHa, M. LUneigeHa, P. Bupxosa,
XPOMOCOMHas Teopusi HacneAcTBeHHocTU T. MopraHa), yueHusi (H. . BaBunosa — 0 LeHTpax
MHOroo6pasvs 1 NpPOUCXOXAEHUS KyNbTYPHbIX PacTeHWUi), 3aKoHbl (e4nHO06pasns NoTOMKOB
MepBOro MoKOMeHWs, pPacLLernieHmns, YUCTOTbI ramMeT, He3aBMCUMOro HacnefosaHus . MeHgens,
rOMOJIOTMYECKUX PSA0B B Hac/NeACTBEHHOW u3MeHumBocTM H. . BaBwnosa), NpUHUMNGI
(KoMnnemeHTapHOCTK);

B/lafieHe OCHOBHbIMW METOaMWN Hay4HOro Mo3HaHWA, UCMOMb3YeMbIX B GMOIOTNYECKNX
NCCnefoBaHUAX XXUBbIX 00BEKTOB (OMuMcaHue, n3mMepeHue, HabaeHne, SKCNEePUMEHT);

YMeHVe BblAensTb CYLEeCTBeHHble NPU3HaKW: BMPYCOB, KIETOK MPOKapuUoT U 3yKapuor,
OJHOKNETOYHbIX M MHOrOK/IETOUYHbIX OPraH13mMoB, B TOM uucne 6akTepuid, rpnbos, pacTeHui,
YKMBOTHbIX W Ye/I0BEKA, CTPOEHUS OPraHOB W CUCTEM OPraHOB PaCTEHMIA, XXMBOTHbIX, YE/I0BEKA,
MPOLECCOB XKM3HEAEATENbHOCTM, MPOTEKAOWMX B OpraHM3Max PacTEHWA, XXMBOTHbIX W
yesioBeKa, 61oNOrMYeCKNX NPoLLECcoB: 0b6MeHa BelLecTB (MeTabonmM3Mm), NpeBpaLLeHns aHepru,
OpOXXeHUsA, aBTOTPOMPHOIO M reTepoTPOHOro TUMNOB NUTaHUA, (HOTOCMHTE3A M XEMOCUHTE3A,
MWTO3a, Mein03a, raMeToreHesa, aMoproreHe3a, NOCTIMOPUOHANIbHOIO Pa3BUTUSA, Pa3MHOXEHNS,
VHAMBULYANIbHOTO Pa3BUTUA opraHu3Ma (OHTOreHesa), B3aMMOLEWNCTBUSA TEeHOB, reTeposuca,
MNCKYCCTBEHHOIO 0T6OpA;



YMEHWe YCTaHaB/IMBaTb B3aUMOCBA3N MeXAy OpraHouamu KIeTKU U UX (DYHKLUAMU,
CTPOEHMEM K/ETOK PasHbIX TKaHeN N UX PYHKUMSMI, MEXAY OpraHaMun 1 cMcTeMaMu OpraHoB y
PacTeHW, >XMBOTHbIX M 4YenoBeka M WX QYHKUUAMKU, MeXJy CUCTEMaMU OpraHoB U WX
(DYHKUMAMK, MeXay aTanamu 0oOMeHa BeLlecTB, 3Tarnamyl KIeTOYHOr0 LUMKA W YKU3HEHHbIX
UMKNOB OpraHvM3MoB, 3Tanamy 3MOPUOHASIbHOrO pPasBUTUS, TEHOTUMOM U (PEHOTUMOM,
(PEHOTMMNOM U (PaKTopamMu cpefbl 06UTaHUS;

YMEHWE BbISBMIATL OTIMUUTENbHbIE MPU3HAKM XMBLIX CUCTEM, B TOM YMC/Ie PaCcTEHWIA,
YXVBOTHbIX U Ye/l0BeKa;

YMeHWe 1CNo/b30BaTb COOTBETCTBYIOLLME apryMeHTbI, 6UOMOrMYECKYH TEPMUHOMOTMIO U
CUMBONNKY AN5 JOKa3aTe/IbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATMYECKUX TPYNM;

yMeHVe pellatb OMOMOrMYeckre 3adayn, BbIABAATb MPUUUHHO-CNELCTBEHHbIE CBA3U
MeXZay uccnefyembiMy  OUOMOTMYECKUMY NpoLEeccaMn U SBMIEHUAMMW, [eNaTb BblBOAbI U
MPOrHO3bl HA OCHOBAHWM MOJTyYEeHHbIX Pe3y/bTaToB;

YMeHMe BbIMOSHATL 1ab0paTopHble U NpakTUYeckue paboTbl, CO6/04aTh MpaBuia npw
paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMeHWe BbIABUraTb TrUNOTe3bl, MPOBEPATb WX 3KCMEPUMEHTA/IbHbIMK  CPeAcTBamu,
(hopmynupys Lenb UccnefoBaHns, aHaIM3NMPoBaTh MNOYyUYeHHble pe3y/ibTaTbl U e1aTb BbIBOAbI;

YMeHMe y4acTBOBaTb B Y4eOHO-MUCCNefoBaTeNbCKOM paboTe Mo 6MON0rMKU, 3KOMOrnK W
MeauLMHe, NPOBOAMMONM Ha 6ase LUKOMbHbIX Hay4HbIX OOLLECTB, M NMyOANYHO NpPeACTaBNsaTb
MOJTlyYeHHbIe Pe3ynbTaTbl Ha YYEHUYECKNX KOH(epeHLMaX;

YMEHMe OLEHMBATb 3TWMYECKME acrneKTbl COBPEMEHHbIX WCCMefoBaHWn B 0651acTu
ovonorum ” MmeguLMHbl (KNOHWPOBAHME, WCKYCCTBEHHOE OrJ/I0L40TBOPEHME, Hampas/ieHHOe
N3MeHeHMe reHoMa ¥ Cco3faHune TPaHCreHHbIX OPraHn3mMoB);

YMeHMe OCYLLECTBSATb OCO3HaHHbIN BbI6GOP ByayLLeit NpoteccnoHanbHOM AeATeNIbHOCTM B
obnactu 6ruonornu, MeguUMHbI, BUOTEXHONOIMK, BETEPUHAPUM, CENIbCKOMO X034MCTBa, NULLEBOA
MPOMbILLUNEHHOCTW, YrAyOnaTb MO3HABaTE/bHbIA WHTEPEC, HanpaB/eHHbI Ha OCO3HaHHbIN
BbIOOP COOTBETCTBYHOLLEA npotheccMm M NPOLO/MKEHME 6UONOTMYECKoro 06pa3oBaHMst B
opraHu3aumsax cpefHero NpoMeccroHaIbHOMo 1 BbICLLEr0 06pa3oBaHus.

MpeameTHble pe3ynbTaTbl OCBOEHUA y4yebHOro npegmerta «buonorus» B 11 knacce
[O/MKHbI OTPaXKaTh:

ChOpMMPOBAHHOCTb 3HaHWIA O MECTE 1 POSIN BUONMOTNK B CUCTEME ECTECTBEHHBIX HayK, B
(hopMMPOBaHNM COBPEMEHHON €eCTeCTBEHHO-HAy4YHOW KapTWHbI MWUpa, B MO3HaHUW 3aKOHOB
NPUPOAbLI N PeLeHnn 3KOMOrMYeckuX npobnem YenoBeyecTBa, a TakXkKe B PeLleHMn BOMPOCOB
paunoHasIbHOro MPUPOAONO/L30BaHNA, M B (JOPMUPOBAHUM LIEHHOCTHOIO OTHOLUEHUA K
npupoge, O6LLECTBY, YeNOBEKY, O BK/Iafe POCCUMCKMX WU 3apybexHbIX Y4Y&HbIX-6M0M0roB B
passuTre buonoruu;

YMeHWe BfafleTb CUCTEMON OGMONOrMYeCKMX 3HaHWI, KOTopas BK/IKOYaeT OrnpejeneHus u
MOHVMaHMe CYLLHOCTM OCHOBOMOMAralLWmx 61ONOrMyYecKMX TEPMUHOB W MOHATWUIA (BUA,
aKocucTema, 6uocgepa), OGuonoruyeckme Teopun (3BONKOUMOHHas Teopus Y. [apBuHa,
CUHTETMYeCKass Teopus 3Bonoumm), ydeHns (A. H. CesepuoBa — 0 NyTAX WM HanpasleHUAX
aponouun, B.. BepHaackoro — o 6rocgepe), 3aKoHbl (FeHeTUYeCKOro pasHoBecus k. Xapau
n B. BaliH6epra, 3apogpiweBoro cxoactsa K. M. bapa), npasuna (MuHumMyma HO. Jlnbuxa,
9KO/I0rMYeCKOor NMpamuabl 3Heprum), runotessbl (runotesa «mmpa PHK» Y. FTunbepra);

YMeHWe B/afeTb OCHOBHbIMW METOAaMU Hay4yHOro Mo3HaHWs, WCMOJb3yeMbIMU B
OMONOrNYeCKMX WCCMEA0BaHUAX >KMBbIX OOBLEKTOB M 3KocucTeM (OnmcaHwe, U3MepeHue,



HabnoeHne, 3KCMEPUMEHT), Cnocobamm BbISIBNEHUS U OLEHKN aHTPOMOreHHbIX M3MEHEHWIA B
npupose;

YMEeHMe BbIAENATb CYLWECTBEHHbIE MPU3HaKW: BULOB, OMOreoLEHO30B, 3KOCUCTEM U
ouocepbl, CTabUIN3MPYIOLLEro, [ABWXKYLLEro W pa3pblBalOLLEr0 eCTECTBEHHOro 0T60pa,
aJI710MaTpMyYecKoro 1 CUMMaTPUYeCKOro BUA006pa30oBaHus, BAUSAHNUSA ABVKYLLMX CUM 3BOSTHOLUN
Ha reHooHA Nonynauun, NPUCNOCO6IEHHOCTM OPraHN3MOoB K cpefe 00uTaHusi, YepefoBaHus
Hanpas/eHNIA 3BOMOLMI, KPYroBOPOTA BELLECTB 1 NOTOKA 3HEPIUN B 3KOCUCTEMAX;

YMeHMe YCTaHaBNMBaTb B3aMMOCBA3N MeXAy MpoueccamMy 3BOMOLUMK, ABUXKYLLMMM
cunamy aHTpororeHesa, KOMMOHEHTaAMW Pa3NYHbIX 3KOCUCTEM W MPUCMOCOGNIEHUAMU K HUM
OpraHun3moB;

YMEHWE BbISB/IATb OT/IMUMTENbHbIE MPU3HAKM XKMBbIX CUCTEM, MPUCNOCO6/1EHHOCTL BUA0B
K cpefe 00MTaHWsA, abuoTUYECKMX U OMOTUYECKUX KOMIMOHEHTOB 3KOCUCTEM, B3aMMOCBA3Ei
OpraH13moB B CO0OLLIECTBaX, aHTPOMOreHHbIX N3MEHEHWI B 3KOCUCTEMAX CBOE MeCTHOCTU;

YMEHWEe 1CNOb30BaTb COOTBETCTBYHOLLME apryMeHTbI, 6LUOM0rMYECKY0 TEPMUHOMOIMIO U
CUMBOMIMKY AN [OKasaTenbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATMYECKMX Tpynn,
B3aVIMOCBSA3M OpPraHn3MoB W Cpeabl 06UTaHWA, eAUHCTBA Ye/lOBEYECKMX pac, He06X04MMOCTM
COXpaHeHnsi MHOroobpasus BMAOB M 3KOCUCTEM KaK YCNOBMS COCYLLECTBOBAHWUSA NPUPOAbI U
4e/I0BEYECTBa;

YMeHMe pelsaTb 6uonormyeckne 3agadu, BbISIBNATb MPUUUHHO-CNEACTBEHHbIE CBA3U
MeXay uccnefyembiMy  6UOMOTMYECKUMM  NpoLeccaMn U SBNEHUAMMW, [enaTb BbIBOAbl U
MPOrHO3bl HA OCHOBAHWM MOJTYYEeHHbIX Pe3y/bTaToB;

YMeHMe BbIMOSIHATL /1ab0paTopHble U NpakTUYeckue paboTbl, CO6/04aTh MpaBuia npw
paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMEeHWe BbIABUraTb [UNOTe3bl, MPOBEPATb WX 3JKCMNEPUMEHTIbHbIMK  CPeACTBaMU,
(hopmynupys Lenb UccnefoBaHns, aHaIM3NMPoBaTh MNOyUYeHHble pe3y/bTaTbl U e/1aTb BbIBOAbI;

YMeHWe y4acTBOBaTb B y4eOHO-MUCCNefoBaTeNbCKOM paboTe MO 6MONOrMK, 3KOMOTUN Y
MeauLMHe, NPOBOAMMON Ha 6ase LWIKOMbHbIX Hay4HbIX OOLECTB, M NY6AMYHO MpPeAcTaBnATb
MoJTlyYeHHble Pe3ynbTaTbl HA YYEHUYECKNX KOH(epeHLMAX;

YMEeHMe OUeHMBaTb TUNOTe3bl U TEOPUM O MPOUCXOXAEHUM HKU3HW, YenoBeka U
4enioBeYECKMX pac, O MpuuMHax, NOCNeACTBMAX U cnocobax npefoTBpalleHnst rno6aibHbIX
N3MEHeHWn B brocepe;

YMeHMe OCYLLECTBSATb OCO3HaHHbIN BbI6GOP ByayLLeit NpotecCnoHanbHOM AeATeNIbHOCTU B
obnactm  6uonorun,  3KOMOrUW,  MPUPOLOMNO/b30BaHUA,  MeAWLMHbLI,  BMOTEXHONOIWK,
MCMXONIOrNN, BETEPUHapWKM, CEeNbCKOr0 XO03AMCTBA, MWLLEBOM MPOMbILAEHHOCTU, Yray6nsTb
No3HaBaTe/lbHbIA  WMHTEPEC, HarpaBfiEHHbIA Ha O0CO3HaHHbIA BbIGOP COOTBETCTBYHOLLEN
npogeccMn 1 NPOLO/MKEHNE OGUMOOTMYECKOro 06pa3oBaHMs B OpraHM3aumsx CcpegHero
NPOECCMOHA/ILHOTO Y BbICLLIEr0 06pa3oBaHus.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne i/

10

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

bronoruns Kak Hayka

JXKVBble CUCTEMbBI U NX U3YYEHME
bronorns knetku

XMMUYecKas opraHm3aumsa KneTku

CTpoeHve U GYHKLMN KNETKN

OGMeH BeLLECTB U NPeBpaLLEHNe SHEPTIN B
KneTke

HacnecTBeHHas MH(opMaLms 1
peann3auus eé B KNeTke

YKN3HEHHbIN LMK KNETKM
CTpoeHwue 1 PYHKLMN OpPraHn3MoB

Pa3smMHO)KeHWe 1 pa3BuTNe OpraHn3MoB

KoanuecTBo 4acoB

Bcero

17

DJIeKTPOHHbIE
(undposbie)

pecypchl

KonTpoJabHbIe
padoThI

oOpa3oBaTe/ibHbIE

IIpakT4yeckue
padoThI

PaLW

PaLW

PO

PO

PaLW

PaLW

PaLW

PaLL

PaLW

PaLW



11

12

13

14

15

16

17

OBLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME

"eHeTMKa — HayKa O Hac/ejCTBEHHOCTU U
M3MEHUYNBOCTY OPraH1M3MOoB

3aKOHOMEPHOCTU HaceACTBEHHOCTH
3aKOHOMEPHOCTN N3MEHUMBOCTU

["eHeTMKa YenoBeka

Cenekuus opraHu3MoB

BuoTtexHosorns n CMHTeTUYecKas bruosorus

Pe3epBHOe Bpems

10

102

13

PaLl

PaLl

PaLl

PaLW

PaLW

PaLW

PaLW



11 KJIACC

Ne i/

10

11

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

3apoXzeHune 1 pasBuUTUE 3BOFOLMOHHBIX
npeAcTaBneHnin B 6uonorunm

MWKpPO3BOOLMA U eé pe3ynbTaThl

MakpoaBontouma 1 eé pesynbTathbl

MponcxoxaeHne 1 pasBUTHE XU3HN Ha
3emne

MponcxoXaeHne YenoBeka — aHTPoONoreHes

JK0Nornsa — Hayka 0 B3aMOOTHOLLEHUSX
OpraH1M3MOB ¥ HafopraHN3MeHHbIX CUCTEM
C OKpY>XKatoLLein cpefo

OpraHusmbl 1 cpefia 06UTaHUS

3Ko/0rns BUOB 1 NONYNsLWiA

JKON0rnsi coobLecTB. IKOMNOrNYECKME
CUCTEMb!

Buoctepa — rnobanbHas sKocucTeMa

UenoBek 1 oKpyxxatollas cpeaa

KoanuecTBo 4acoB

Bcero

14

15

10

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

PaLW

PaLW
PaLW

PaLW

PoLWL

PaLW

PaLW
PaLW

PaLL

PaLW

PaLL



12 Pe3epBHoE Bpems 8 1 0 Pl

OBLWEE KOJIMYECTBO YACOB N0 NPOIrPAMME 102 2 15






IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

bronorunsa Kak KoMmniaekcHaa Hayka 1 Kak 4acTb
COBPEMEHHOI0 O6LLI,eCTBa

YK1Bble cUCTEMbI 1 UX CBOICTBA. CTapToBast
AVarHocTuKa

YpoBHeBas opraHun3aLns >XMBbIX CUCTEM

cTopus OTKPBITWS U U3YUeHWs KNeTKU. KneTouHas
Teopus

MeTo/bl MONEKYNSPHOW U KNETOYHOM B61MoNormu.
MpakTuyeckas paboTta Nel«lA3yyeHne MeTOA0B
KNeTOYHON 6ronorum (Xpomatorpadus, aneKTpogopes,
AnddepeHumanbHoe LeHTpugyrposaHme, MLP)» C
Cnonb3oBaHeM 060pyaoBaHMs Touku Pocta
XUMWNYECKUIA COCTaB KNETKN

MuHepanbHble BELLIECTBA KNETKM, MX G1MON0rnyeckas
ponb

OpraHunyecKue BeLLecTBa KIeTKM — BesKu.
NabopatopHas pabotaNel «O6Hapy»XeHne 6eNnKkoB C
MOMOLLbHO Ka4yeCTBEHHbIX peakLmin» )» C
1Cnonb3oBaHNeM 06opyaoBaHmMst Toukn Pocta

KoaunuecTBO 4acoB

Bcero

KonTpoas
HbIe
padoThI

IIpakTnyeck
ue padboThbl

JaTa nzydyenus

ITo nany

dakTHuecKkn
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CsolicTBa, Knaccumkaumsa n yHKUMmM 6e/koB
OpraHuyecKue BeLLeCTBa K/IETKM — YrneBoApbl
OpraHnyeckue BeLecTsa KIeTKu — Mnugpl

HyknenHosble kucnoTsl. AHK 1 PHK. JlabopaTtopHas
pabotaNe2 «/iccrnefoBaHve HYKNEMHOBbLIX KUCOT,
BblE/MIEHHbIX U3 KMETOK Pa3/InyHbIX OpraHn3mMoB» )» C
“cnonb3oBaHeM 06opyaoBaHus Touku Pocta

CTpoeHue n yHkunm AT®. pyrue
HyKneosuaTpudochatsl (HTP)
CekseHupoBaHue AHK. MeToabl FeHOMUKMW,
TPaHCKPUNTOMMUKU, NPOTEOMUKMN

MeTozbl CTPYKTYPHOI 61onorumn

Tunbl KNETOK. MNMpokKaproTNYecKasa KneTka

CTpoeHMe 3yKapnoTUYeCcKon KNeTKn. MNpakTnyeckas
paboTta Ne2 «l3yyeHre CBONCTB KIETOUYHOW MeMOpaHbI»
)» C ucnonb3oBaHmem o06opyaoBaHuns Toukn PocTta

MOBEPXHOCTHbIN annapat KNeTKu

OfHOMeMbpaHHble opraHonAb! KNeTku. MpakTunyeckas
paboTa Ne3«/13yyeHne ABVKEHNA LMTOMNMa3Mbl B
pacTUTeNbHbIX KneTkax» )» C UCnosib30BaHMEM
obopypoBaHusa Toukn PocTa

[MonyaBTOHOMHbIE OpPraHoOMAb! KNETKWU: MUTOXOHAPUN,
nnactupl. JlabopatopHas pabota Ne3«lMccrnepoBaHue
nn1a3Monun3a v AennasMonnsa B pacTUTeNIbHbIX KNETKax»
)» C ucnonb3oBaHmem o6opypgosaHus Toukn PocTta

HemembpaHHble opraHonbl KNeTKu
CTpoeHue 1 yHKUMKM aapa
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CpaBHUTeNbHAaA XapaKTEPUCTUKA KIETOK 3YKapuorT.
NabopaTopHas paboTta Ned«l13yueHne CTPOEHUS KNEeTOK
pasNYHbIX OpraHn3mMoB» )» C UCNOMb30BaHMEM
obopypnoBaHus Toukn PocTa

AccumMmnAauna N AUCCUMUNALUA — [BE CTOPOHbI
meTabonmama. Tunbl 06MeHa BeLLecTB. JlabopaTopHas
paboTa Ne5«l/13yyeHne KaTa/IMTNYECKO aKTUBHOCTY
(hepMeHTOB (Ha NpuMmepe amunasbl UK KaTanasbl)» )» C
1cnonb3oBaHWeM 060pyaoBaHna Touku PocTta

depMeHTaTVBHbIN XapakTep peakuuii KNeTouHoro
meTabonmama. JlaboparopHas pabota Ne6«3yyeHmne
(hbepMeHTaTMBHOIO pacLLenneHns nepokcuaa BoLOpoaa B
PacTUTENbHBIX U XXMBOTHbIX KeTkax» )» C
“cnonb3oBaHvieM obopynoBaHua Touku Pocta

Benkun-aktmBaTopbl 1 6eNKN-UHTMOUTOPBI
ABTOTPOMHbIV TN 06MeHa BELLLECTB
doTOCKHTES

XemocuHTes. JTabopatopHas paboTta Ne7«CpaBHeHMe
MPOL,ECCOB (POTOCMHTE3A N XeMOCKHTE3a» )» C
1Cnosib3oBaHNeM 060pyaoBaHMs Toukn Pocta

AHaspo6HbIE OpraHn3Mbl. Buabl 6poXeHus.
NabopatopHas pabota Ne8«CpaBHeHMe NPOLLECCOB
OPOXKEHUA 1 AbiXaHMs» )» C MCNONb30BaHMEM
obopypoBaHusa Toukn PocTa

A3p06HbIe OpraHn3mbl. JTarbl IHEPreTUYECKOro
obmeHa

3Hepruna MemopaHHOro rpagneHTa NPpoToHOB. CUHTE3
AT®: paboTa NPOTOHHON AT P-CHHTa3bI
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Peakunn maTpuyHOro CUHTE3a
TpaHCKpUNUMA — MaTpuyHbIA cnHTe3 PHK
TpaHcnAuna 1 eé stansl

KoavposaHve aMMHOKMCNOT. Posib pubocom B
BuocmHTese benka

OpraHu3aums reHoma y npokapuoT 1 syKapuoT
MonekynspHble MexaHuU3Mbl 3KCNPECCUN reHoB Y
ayKapumoTt

Bupycbl — BHEK/ETOUYHbIE (POPMbI XKMU3HU U
obnuratHble napasnThbl. MNpakTnyeckas pabota Ned
«Co3faHne mogenu supyca» )» C 1cnosb30BaHNEM
obopypaoBaHus Toukn PocTa

BupycHble 3a601eBaHNSA YeN0BeKa, XXMBOTHbIX,
pacTeHuiA

HaHoTexHonorum B 6Uonornm 1 MeguumHe
YKM3HEHHBIA LUK KNETKK
MaTpunuHblii cuHTe3 AHK

Xpomocombl. JTabopaTopHas pa6oTta Ne9«l3yueHne
XPOMOCOM Ha roTOBbIX MUKponpenapaTax» )» C
1Cnonb3oBaHeM 060pyaoBaHMs Touku Pocta

[eneHne KNeTkn — MNTo3

Tunbl KNETOK. KapnoknHes 1 LMTOKMHES. JlabopaTopHas
paboTa NelO«HabntogeHre M1TO3a B K/IETKAX KOHYMKA
KOpeLUKa fiyKa (Ha rotoBbIX MUKponpenapaTax)» )» C
1Cnosib3oBaHNeM 060pyaoBaHMs Toukn Pocta

Perynsums XXusHeHHOro LiYKna KneTok
OpraHu3m Kak efnHoe Lienoe
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TkaHu pacTeHuiA. JlabopaTopHas paboTa
Noll«l/3yyeHne TKaHein pacTeHnin» )» C
1crosb3oBaHvieM o0bopyfoBaHns Toukm PocTa

TKaHW XXUBOTHbIX 1 YenoBeka. JlabopaTtopHas paboTta
Nol2 «/3yyeHue TKaHel XXMBOTHbLIX»

OpraHbl. CucTembl opraHoB. JlabopaTopHas paboTa
Nol3 «l13yyeHne opraHoB LBETKOBOIO pacTeHus» )» C
1Cnosib3oBaHNeM 060pyaoBaHMs Toukn Pocta

Onopa Tena opraHN3MoB
[B1XeHne opraHM3mMoB
[MuTaHWe opraHM3MoB

[MTaHne NO03BOHOYHbLIX XXMBOTHbLIX. [WLLEBapUTENbHAA
CUCTEMa Y€ENOBEKA

[biXaHne opraHM3mMoB
[bIXaHVe N03BOHOYHBIX XXMBOTHbIX 1 Ye/ioBeKa
TpaHCnopT BELLLECTB Yy OpraH1M3moB

KpoBeHOCHas crcTema no3BOHOYHbIX XXUBOTHbIX U
YesioBeKa

BbigeneHune y opraHu3mos

3awuta y opraHm3Mos

MMyHHas cucTemMa YenoBeka
Pa3npaXXnMoCTb U perynsaums y opraH13mos

CyMopanbHast perynsiums 1 sHAOKPUHHas cucTema
YKMBOTHbIX 1 YenoBeka

P opMbl Pa3MHOXEHMNS OPraHN3MOB
[MonoBoe pa3smMHOXeHMe

o O O o

o O O o
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Melio3

FameToreHes. O6pas3oBaHue 1 pasBUTUE NOMOBbLIX
KneTok. JlabopaTtopHas pab6oTa Neld «M3yyeHue
CTPOEHUNSA NOMNOBLIX KNETOK HAa rOTOBbIX
MUKponpenapatax» )» C UCnosib30BaHNeM
obopypnoBaHus Toukn PocTa

NHAVBMAYanbHOe pasBUTME OPraHM3MOB — OHTOFeHe3
3aKna/Ka opraHoB 1 TKaHei U3 3apOAbILLEBbLIX TMCTKOB

POCT 1 pa3BuTHe XXMBOTHBIX. JTabopaTopHas paboTta
Nol5 «BblIsiBieHVEe NPU3HAKOB CXOACTBA 3apoAblLLeli
MO3BOHOYHBIX XXMBOTHbIX» )» C 1UCMNONb30BAHNEM
obopypaoBaHus Toukn PocTa

Pa3MHOXeHVE 1 pa3BuUTUE pacTeHuWid. JlTabopaTopHas
pabota Nel6 «CTpoeHue opraHoB pa3sMHOXeHUS
BbICLUMX pacTeHnii» )» C UCrnonb3oBaHNEM
obopypaoBaHus Toukn PocTa

|/|CTOpI/IFI CTaHOB/IEHNA U Pa3BUTUA TEHETUKN KaK HayKN

OCHOBHbI€E MOHATUA N CUMBO/IbI FTEHETUKM.
NabopatopHas paboTa Nel7«/[po3oduna Kak 06beKT
reHeTUYeCKUX NCCcneaoBaHmnin» )» C NCnonb3oBaHNEM
obopypoBaHusa Toukn PocTa

3aKOHOMEPHOCTY Hacnef0BaHNA MPU3HAKOB.
MoHornbpuaHoe ckpelumsaHue. MNMpakTnyeckas paboTta
No5 "A3yueHune pe3ynbTaToB MOHOMMOPUAHOIO
CKpeLUmBaHua y apo3odusbl™)» C ncnosnb3oBaHneM
obopypoBaHusa Toukn PocTa

LiuTonormnyeckme 0CHoBbI MOHOTMGPUAHOTO
CKpeLLMBaHUs
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AHanusupytoLLee CKpeLLBaHye. HernonHoe
AOMWUHUPOBaHWe

AnrnbpuaHoe ckpelmBaHue. MpakTuyeckas paboTta Ne6
«3yYyeHmne pe3ynbTaToB AUrMOPUAHOIO CKpeLLMBaHNA Y
Apo3odusibl» )» C ncnonb3oBaHWeM 060pyL0BaHNA
Toukn Pocta

LiuTonornyeckme 0CHOBbI ANTMOPUAHOMO CKpeLLBaHna
CuenneHHoe HacnefoBaHMe NPU3HaKoB

XPOMOCOMHasA Teopus Hac/neACTBEHHOCTH

"eHeTVKa nona

['eHOTMN KaK LienocTHas cuctema

"€HEeTUYECKMIN KOHTPO/Ib Pa3BUTUSA pacTeHWA,
YXVMBOTHBIX U YesioBeka

3MeHUYnBOCTb NPU3HAKOB. Buabl N3MeHUYMBOCTU
MogaundurKalMoHHas N3MEHYMBOCTb

BapvaunoHHbIi pag 1 BapuauMoHHas Kpuneas.
NaboparopHas pabota Nel8 «/ccneposaHue
3aKOHOMEPHOCTEN MOANPUKALNOHHON N3MEHUMBOCTMW.
MocTpoeHWe BapraLMOHHOTO psja 1 BapuaLoOHHOM
KpuBo» )» C UCMob30BaHMEM 060py0BaHUA TOYKM
PocTta

CeHOTUMMYECKas N3MEHUMBOCTb. KOMOUHAaTUBHasA
M3MEHUUBOCTb

MyTaumoHHas n3MeHYMBOCTb. MpakTnyeckas paboTta
No7 «MyTaumnmn y apo3odusbl (Ha roToBbIX
MuKponpenapaTax)» )» C 1MCnonb30BaHNeEM
obopypoBaHusa Toukn PocTa

e

o O O O o

o O O O o
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3aKOHOMEPHOCTM MYTaLMOHHOTO NPOLIECCa.
3NUreHeTMKa 1 aNMreHOMMKa

"eHeTnka yenoseka. MpakTnyeckas padbota Ne8
«CocTaB/IeHNe 1 aHa/IM3 POLOCTIOBHOMN» )» C
1Cnosib3oBaHNeM 060pyaoBaHmsa Toukn Pocta

MeToabl MeLULMHCKOW reHeTUKN

3HauyeHne MeMLMHCKOM TeHETUKMN B NPeLoTBPaLLeHN 1
NeYeHNN reHeTUYeCKKX 3ab60/1eBaHNIA YesioBeKa
OCHOBHbIe MOHATUA cenekumm. SlabopaTopHas paboTa
Nol9 «M/3yuyeHre COPTOB KYNbTYPHbIX PacTEHWUIA 1 NMOPOS,
[AOMALLHUX XXNBOTHBIX»

MeToabl cenekuMoHHoM paboTbl. JTabopaTtopHas paboTta
No20 «M3yuyeHne MeTOL0B CeneKunm pacTeHNn»
[OCTVMXEHUA Cenekunm PacTeHNIA U XKUBOTHBIX.

MpakTnyeckas paboTta Ne9 «[MpuBmBKa pacTeHnin»)» C
1Crosb3oBaHvieM obopyaoBaHns Touku PocTa

CoxpaHeHue, N3yyeHune 1N NCNo/b30BaHNE FEHETUYECKNX
pecypcos

BroTexHOM0rnA Kak Hayka 1 0Tpac/b NPon3BOACTBA.
MpakTnyeckas pabota Nel0 «M3yyeHne 06HEKTOB
6uoTtexHonorum» )» C ncrnosib3oBaHmem 060pyL0BaHNS
Touku Pocta

OCHOBHbIe HanpaeneHnA CUHTETUYECKOW 61oNornm
XPOMOCOMHaA 1 FeHHasA UHXXeHepUs

MeanumHCcKne 61MoTexHoornn. itorosas KOHTpoIbHas
paborTa.

Pe3epBHbI YpoK. NoBTOpeHe, 0606LLIEHME,
cucTemaTusaums 3HaHun

01



OBLWEE KOJIMYECTBO YACOB N0 NPOIrPAMME

102
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






