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MNOSICHUTEJIBHAS 3AIIMCKA

[Mporpamma no yyebHoMy npeamMeTy "buonorua™ (ganee - 6Monorus) Ha ypoBHe CpegHero
o6Lero obpasoBaHus paspaboTaHa Ha 0CHoBe PeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3
«O6 o06pa3oBaHuM B Poccuiickoii ®epepauyumn», ®rOC COO, KoHuenuun npenogaBaHus
y4eb6HOro npegmeta «brUoNOrnsS» N OCHOBHBIX MOMOXEHWUI (hefepasibHON paboyein Nporpammbl
BOCNUTaHWS.

YuebHbIin npegMeT «bronorusy» yrny6n1eéHHoro ypoBHs nsydeHus (10-11 knaccbl) ABnsetcs
OAHVMM M3 KOMMOHEHTOB MpeAMeTHOM 061acT «ECTeCTBEHHO-HayuYHble nNpeaMeTbl». CornacHo
nonoxeHmsm ®roC COO npounbHble yyebHble NpeaMeTbl, U3yyaemble Ha Yrny6néHHOM
YPOBHe, ABMAKOTCA CrNOCO60M AuddepeHumaumm 00yvyeHUs Ha YpOBHe CpefHero o6Luero
06pa3oBaHMs U Npu3BaHbl 06eCneYnTb NMPEeMCTBEHHOCTb MEXAY OCHOBHbIM OOLLMM, CpefHUM
06LLMM, CpeaHMM NPOMECCUOHA/IBHBIM M BbICLLUMM 06pa3oBaHWeM. B TO ke BpPeMsi Kaxablil 3
3TUX YYeOHbIX MNPeAMETOB [O/MKEH OblTb OPUEHTUPOBAH HA MPUOPUTETHOE pPeLUeHune
06pasoBate/ibHbIX, BOCNUTATE/NbHbIX W PasBMBAIOLLMX 3adad, CBA3aHHbIX C NpotopueHTaumei
obyyvaromxca U CTUMY/NMPOBaHWEM WHTEpeca K KOHKPETHOM 06/1acTU HayyHOro 3HaHus,
CBAI3aHHOI0 C 6V0/10rNel, Me4ULIMHOMW, 3KONOTeR, NCUX00rneld, COPTOM U BOEHHbLIM AEN0M.

Mporpamma no yyebHomy npeameTy "buonorusa™ faét npeactaBieHre O Lenn 1 3agadax
n3ydeHns y4ebHOro npegmeta «buonorus» Ha yrny6i1éHHOM ypOBHE, onpefenseT 06s3aTeNbHoe
(MHBapnaHTHOE) MpefMETHOE COAepXKaHvie, ero CTPYKTYpMpOBaHWEe MO pasfjenam K Temam,
pacrpegeneHue rno Kiaccam, peKoMeHAyeT rnocneoBaTe/lbHOCTb U3yYeHns y4ebHOro matepuana
C YYETOM MEeXNpPeaMETHbIX W BHYTPUMNPELMETHbIX CBA3E, NOrMKM Yy4yebHOro npolecca,
BO3pPacTHbIX O0COBEHHOCTeN obydarowmxca. B nporpamme no 61onoruv peasnsoBaH NpUHLMN
MPEeMCTBEHHOCTM C M3y4YeHMeM OWOMIOTMKM Ha YPOBHE OCHOBHOrO 06Llero o06pa3oBaHus,
Gnarogaps YeMy NpocMaTprBaeTCA HarnpaBIeHHOCTb Ha NOC/eAYytoLLee pasBUTUE BUONOTUYECKMX
3HaHWI, OPWEHTUPOBAHHbLIX Ha (POPMMPOBAHME ECTECTBEHHO-HAy4YHOr0 MWUPOBO33PEHNS,
9KO/IOMMYECKOro MbILMIeHUs, MNPeSCTaB/ieHMin 0 340pOBOM 06pase >XM3HW, Ha BOCMUTaHWe
6epeXXHOro OTHOLLEHMSI K OKPY>KatoLLEein NpupoaHON cpede. B nporpamme no 6MOM0rMN Takxe
nokKasaHbl BO3MOXXHOCTU y4yebHOro npeameTa «buonorus» B peanusayumn tpe6osaHuin ®IrOC
COO K nnaHnpyemMbIM IMYHOCTHbIM, MeTanpeAMeTHbIM 1 NPeAMETHbIM pe3y/ibTaTaM 00y4YeHUs v
B (hOPMMPOBaHMM OCHOBHbIX BMAOB Y4e6HO-MO3HABATENbHOM AeATeNbHOCTY 06y4atoLWmMXCcs no
OCBOEHMIO  COfepXKaHnUA OMOMorMyeckoro 06pas3oBaHWA Ha YpPOBHe CpeAHero o6uiero
06pa3oBaHus.

YuebHblin npeameT «bronorusa» Ha ypoBHe cpefHero o6Liero obpasoBaHWs 3aBepLuaeTt
6ronornyeckoe obpasoBaHue B LLKOE Y OPUEHTUPOBAH Ha pacLuMpeHne 1 yrnybneHne 3HaHWi
06yyaroLLMXCA 0 XKNBOW NPUPOLE, OCHOBAX MOJIEKY/IPHON U KNIETOYHOM 61oornm, aMe6pronorum
N BUONOTUN Pa3BUTUSA, TEHETUKWU, CeNekuun, OGUOTEXHONOMMM, 3BOJIIOLMOHHOIO Y4YeHUsS W
3KONOrnw.

N3yueHne yuyebHOro npeameta «bnonorus» Ha yrny6n1eHHOM YpOBHE OPUEHTUPOBAHO Ha
MOArOTOBKY 00Y4aroLLMXCS K NOC/IEAYHOLLEMY MOTYyYeHNIO 6UOM0rMYecKoro 06pasoBaHuns B By3ax
M opraHmsauusax cpefHero npogeccuoHanbHOro obpasoBaHMs. OCHOBY €ro CopepX<aHus
COCTaBNAET cUCTEMa OMONOrMYECKMX 3HAHWIA, MOMYYEHHBIX MPU M3Y4YeHUU O06y4aroLLMMUCH
COOTBETCTBYIOLUMX CUCTEMATUYECKUX pa3fesioB 6uoormM Ha YpoBHE OCHOBHOIO O6LLEro
o6bpasoBaHms, B 10-11 knaccax 3TW 3HaHWA NOMyYatoT pasBuTUe. Tak, pacLUMpeHbl U Yriay6neHb!
OGMONOrNYecKme 3HaHWA O PacTEHUAX, XXMBOTHbIX, rpubax, 6akTepmsax, opraHu3Me 4esioBeka,
06LMX 3aKOHOMEPHOCTSX >KWU3HW, [AOMOMHUTENIbHO BK/HOYEHbI OMOMOrMYecKue CBefeHus
MPUKNaLHOrO 1 MOUCKOBOr0 XapakTepa, KOTOpble MOXHO WMCMO0/b30BaTb KaK OpUEeHTUpbI A1



nocnegytoLlero Bbibopa npogeccun. Bo3mMoXkHa TakkKe MHTerpaums GMonorMyecknx 3HaHuin c
COOTBETCTBYIOLMMMN 3HAHUAMMU, MOYYEHHLIMU 00YHatOLUMUCS NPU U3YHEHUN (DU3NKKN, XUMUK,
reorpagum n MaTeMaTuKu.

CTpykTypa nporpammbl Mo yyebHOMYy npeaMeTy “Buonorus™ oTpaxaeT CUCTEMHO-
YPOBHEBbI U 3BOMIOLUMOHHBIA MOAXOAbI K M3y4eHWUo 6uonornn. CorflacHoO MM, M3ydaroTcs
CBOICTBA 1 3aKOHOMEPHOCTU, XapaKTePHbIE A1 XXMBbIX CUCTEM Pa3HOro YPOBHA OpraHu3aumu,
9BOJIIOLMM OpraHNYeckoro Mmupa Ha 3emsie, COXpaHeHWs 6GMONOrMYeckoro pasHoobpasus
nnaHetbl. Tak, B 10 Knacce M3y4atOTC OCHOBbI MOMEKYNIPHON W KNETOYHOW 6uonoruu,
3MOPUONIOrK 1 BUONOTUN Pa3BUTUSA, FTEHETUKN N CeNeKLMn, BUOTEXHONOTUN U CUHTETUYECKON
O6MonornK, akTyasM3mMpyroTcs 3HaHUA obydvatolmxcs no 60TaHWKe, 300/10TMW, aHaTOMMUMU,
(m3monorun Yenoseka. B 11 knacce M3yyaroTCa 3BOJIOLMOHHOE YYeHMe, OCHOBbI 3KOM0MMK U
yueHue o buocepe.

Y4ebHblin npeaMeT «buonorus» npussaH 06ecrneynTb OCBOEHME 0O6yvatoLLMMUCA
OMONOrNYeCKUX TEOpPUA W 3aKOHOB, WAEW, MNPUHLUMMNOB W NpaBu/, NeXalmx B OCHOBe
COBPEMEHHOI EeCTECTBEHHO-HAYYHON KapTWHbI MWpa, 3HaHW O CTPOEHMW, MHOroobpasuu u
0COOEHHOCTAX KNeTKW, OpraHu3Ma, nonynsaumu, OMoLeH03a, 3KOCUCTEMbI, O BblAaKOLLMXCA
Hay4HbIX [OCTMXKEHWUAX, COBPEMEHHBIX WCCMeA0BaHUAX B OUOMOTNW, MPUKIALHbIX acrnekTax
OMONOrNYecKMX 3HaHWA. [N pasBUTUA U NOAAEPXKAHWUA MHTepeca 06yyatowmxca K 61onorum
Hapa4y CO 3Ha4uTeNlbHbIM 06BLEMOM TEOPETUYECKOro MaTepunana B COAePXKaHMM NporpamMmmbl Nno
6vonornm npeLycMOTPEHO 3HAKOMCTBO C WUCTOPWEA CTaHOB/IEHWUSA W PasBUTUS TO WU UHOW
obnact 61onorun, BKNaLoM OTEYECTBEHHbIX U 3apYOeXHbIX YUYEHbIX B pelleHne BaKHeLwnX
OM0/1I0rMYECKMX 1 IKOSIOTMYECKNX NPOGem.

Llenb n3ydeHms yyebHoro npegmera «buonorusa» Ha yrnyo6néHHOM YpoBHE — OB/afeHue
06yyvaloLWMMNCA 3HAHUAMU O CTPYKTYPHO-PYHKLNOHAIbHON OpraHu3auum >XMUBbIX CUCTEM
pa3HOro paHra v nNpuobpeTeHne YMEHWUIA UCMO0/b30BaTb 3TV 3HAHWSA B (DOPMUPOBAHNM UHTEpeca K
onpeaenéHHor o6nactn NPOMeCCHOHaNbHON AESTENbHOCTM, CBS3aHHOW C GMONorvein, unm K
BbI6OPY Yy4ebHOro 3aBefieHns A1 NPOLO/MKEHNS BMONOrMYecKoro 0bpasoBaHus.

[ocTuxeHVe Lenn n3ydeHns yyebHoro npegmeta «buonorus» Ha yrny6néHHOM YpOBHE
obecrneymBaeTcs peLleHreM CreayroLLmX 3agay:

OCBOEHME  06ydvaloLMMUCAa  CUCTEMbl  OMONOTMYECKMX — 3HAHWIA: 06  OCHOBHbIX
OM0I0rMYECKMX TEopUAX, KOHUEMNUMSAX, runote3ax, 3akoHaxX, 3aKOHOMEPHOCTAX W MpaBunax,
COCTaBNAOWMX  COBPEMEHHYID  €CTECTBEHHO-HAyYHY) KapTMHY MUpa; O  CTPOEHUM,
MHOroo6pasnm n 0CO6eHHOCTSAX BMOMOrMYeckuX cuctem (KneTka, opraHusm, nonynsuus, BuAa,
buoreoueHo3, 6uocthepa); O BbIAAOWMXCA OTKPLITUAX W COBPEMEHHbLIX WUCCNefoBaHUAX B
oronoruu;

O3HaKOM/ieHVMe  00y4aloWMXcs €  MeTofamu  MO3HAHWUSA  KMBOW  MPUPOAbI:
nccnefoBaTe/Ib,CKUMM METOAaMU GUONOrMYEeCKMUX HayK (MONEKYNSPHOW U KNETOYHOW 61ooruu,
3amM6pMonornm 1 6MoNorMn pasBUTUS, FTEHETUKM N CeneKkumm, BUOTEXHONOTNN U CUHTETUYECKOWA
o6vonormn,  MNaneoHTONoOrMK,  3KOMOrMK);  MeToZaMu  CaMOCTOSATE/IbHOTO  MPOBEAeHUs
OMONOrNYecKkMx uccnefoBaHUiA B fabopatopum U B npupoge (HabnogeHue, U3MepeHue,
9KCMNepUMEHT, MOAENNPOBaHMe);

OBNnafieHVe 06yyYaroLLUMMUCA YMEHUAMMW: CaMOCTOATE/IbHO HAXOAUTb, aHa/M3MpoBaTb U
1CNOMb30BaTh GUOMOrNYECKYHO MHOPMALMIO; NOMb30BaTLCA BUOMOrMYECKON TEPMUHONOTMEN U
CUMBOJIMKOW; YCTaHaBNMNBATb CBSA3b MEXAY Pa3BUTMEM GMONIOrN U COLMASTIbHO-3KOHOMUYECKNMM
W 3KOJTIOrMYEeCK1MM Npo6sieMaMm YenoBevecTBa; OLLeHNBATb NOCIeACTBUA CBOEN AesATeNIbHOCTU MO
OTHOLLEHWIO K OKpY)XaloLlein MpupoAgHOA cpefde, COOGCTBEHHOMY 3[40POBbIO U 3L0POBbLIO



OKpY>XKatoLLMX Ntofeld; 060CHOBbIBaTL M COGMOAATL Mepbl MPOPUNAKTUKN UHDEKLMOHHBLIX
3aboneBaHWi, NpaBuna MoBefeHVs B Mpupoge u obecrievyeHns 6e30MacHOCTU COOCTBEHHOW
XWN3HEAEATeIbHOCTM B Ype3BblYaiHbIX CUTYauusax MPUPOAHOro M TEXHOrEHHOro XapakTepa;
XapaKTepn30BaTb COBPEMEHHbIE HAaYUHble OTKPbITUSA B 06/1aCTU 61onoruu;

pasBuTUE Y 0OYYaAIOLMXCA UHTENNEKTYa/IbHbIX M TBOPYECKMX CMOCOBHOCTEN B npoLecce
3HAaKOMCTBa C BbIAAOLMMUCA OTKPbITUSIMA U COBPEMEHHBLIMU MUCCMEA0BaHUAMU B BUOMOrUN,
peliaeMbiMK et0 npobnemMamu, MeTOZO/SIOrMed 61UONOrMYECKOro MCCnefoBaHns, MpoBefeHUs
9KCMEepUMEHTaIbHbIX  UCCNEA0BaHWIA, pelleHns  BGMOMOrMYecKUX 3adad, MOZEMPOBaHNUS
61oNOrnyYeckmnx 06bEKTOB 1 MPOLLECCOB;

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

nprobpeTeHre 00yYatoOLWMMMNCA KOMMETEHTHOCTM B paLMOHaIbHOM NPUPOLOMN0/b30BaHU
(cobntofeHne npaBwui MNOBeAEHWA B NPUPOAe, OXpaHbl BWAOB, 3KOCUCTEM, 6GMOCHepb!),
COXpaHeHU COBCTBEHHOrO 3[0POBbS M 3[0POBbA OKPYXaloLWKMX fogent (cobnogeHns mep
NpognaaKkTNKN 3ab0neBaHNin, 0b6ecneyeHne 6e30MacHOCTY XU3HeLEATENIbHOCTY B Ype3BblYanHbIX
CUTYyaumMsaxX NPUPOLHOro 1 TEXHOTEHHOI0 XapakTepa) Ha OCHOBE MCMO/b30BaHNSA 61MONOMMYECKNX
3HaHWI 1 YMEHWIA B MOBCEAHEBHOMN YXU3HW;

CO3fjaHve YCMoBWUMA [A/1  OCO3HAHHOro Bbl6opa ObyyvaloWMMUCca  WUHAMBUAYaIbHON
obpa3oBaTe/lbHOW  TPaeKTopuK, Cnoco6CTBYHOWE nocnefytowemy npogeccMoHanbHOMY
CaMOoOnpeseneHnto, B COOTBETCTBUM C WHAMBMAYaANIbHBIMW MHTepecaMn W MOTPEBHOCTAMM
permoHa.

OOLLee 4Mcno 4acos, OTBEAEHHbLIX Ha M3ydyeHMe OMONOrMM Ha Yriy6/eHHOM YpOBHe
cpeaHero o6uero obpasoBaHms, coctasnseT 204 yaca: B 10 knacce — 102 yaca (3 Yaca B Heflento),
B 11 knacce — 102 yaca (3 yaca B Heen).

OT160p opraHM3aLMOHHbIX (hOPM, METOAOB U CPEeACTB 00yUYeHNs GOOr MM OCYLLLECTB/ISETCA
C YYETOM CreunurKn ero CoAepXKaHus M Hanpas/IEHHOCTM Ha NPOAO/HKEHME GMOIOrMYECKOro
06pa3oBaHm1s B OpraHn3aumsax cpefHero npogeccMoHanbHOro 1 BbiCLLEro 06pa3oBaHus.

Ob6s3aTeNnbHbIM YCI0BUEM MPY 00YYeHUN GUONIOTUN Ha YrTy6/1EHHOM YPOBHE fIBNSETCA
npoBefeHVe NabopaToOpHbIX W NPaKTUYEeCKUX paboT. Takke yyacTve o6yvarowmxcd B
BbINOSIHEHWM NPOEKTHbIX 1 y4eOHO-MCCNef0BaTeNIbCKNX PaboT, TeMaTuKa KOTOPbIX OnpesaenseTcs
yUYmnTENIEM Ha OCHOBE UMEIOLLIMXCA MaTePUaIbHO-TEXHUYECKMX PECYPCOB U MECTHBIX NMPUPOAHBIX
YCNOBMUIA.



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. Kpatkas uctopus passutus G61onoruu.
Buonornyeckne Haykm n usydaemble UMK Npo6nembl. PyHAAMeHTa/IbHbIE, MPUKIALHbIE W
MOWCKOBbIE HAYYHble UCCNef0BaHNA B BMONOTUN.

3HaueHne 6uonorMnm B (HOPMUPOBAHUM COBPEMEHHON ECTECTBEHHO-HAaYyYHOW KapTWHbI
mupa. Mpodeccun, ca3aHHbIe ¢ 61UONorneid. 3HaveHne 6MONOrMK B NPaKTUYECKON AeATeNIbHOCTY
yesioBeKa: Mef1UMHE, CeTbCKOM XO03ANCTBE, NPOMbILLIEHHOCTU, OXpaHe NpUpPoAb.

JdeMoHcTpannn

MopTpeTbl: ApucTtoTens, TeodpacT, K. JInHHel, XK. b. amapk, Y. [apsuH, Y. Napeei, I
MeHgens, B. . BepHaackuid, L. M. Masnos., N. 1. MeuHunkos, H. V1. Basnnos, H. B. Tumodees-
PecoBckuid, . YoTcoH, ®. Kpuk, [. K. benses.

Tabnumupbl 1 cxembl: «CBA3b BMONOMMN C APYrMMU HayKamuy», «CucTema 6UOoIormyecKmnx
HayK».

Tema 2. ) KuBbIe cHCTEMBI H UX U3yYCHUE

YKvBble cuCTeMbl Kak npeaMeT usyyeHus 6uonornn. CBOMNCTBA XUBbLIX CUCTEM: eAMHCTBO
XMUMUYECKOrO COCTaBa, [MCKPETHOCTb W  LENOCTHOCTb, CNOXHOCTb W YNOPAA0YEeHHOCTb
CTPYKTYpbl,  OTKPbITOCTb, CaMOOpraHu3auus, CamMOBOCMNPOM3BEAEHME,  Pa3ApaXXMMOCTb,
M3MEHUYMBOCTb, POCT U Pa3BUTME.

YPOBHU OpraHu3aumy  >KMBbIX CUCTEM: MOJEKYNAPHBIA, KNETOUHBIA, TKaHEBbIN,
OpraHW3MeHHbINR, nonynsuMoHHO-BUI0BOMN, 3KOCUCTEMHbIN (6noreoLeHOTUYECKNIA),
6roctepHbIi. Mpouecchl, NPONCXOoAsLLME B XUBLIX cucTemMax. OCHOBHbIE MPU3HAKWN XXMBOTO.
YKn3Hb Kak (hopma CyLecTBOBaHMS MaTepun. Hayku, nsyyaroLme XnBble CUCTEMbI Ha PasHbIX
YPOBHSIX OpraHun3aumn.

3yueHre xuBbIX cuctem. Metofbl 6uonormyeckor Hayku. HabnogeHue, n3MepeHue,
9KCMEPUMEHT, cucTemaTusaumsi, MeTaaHanu3. [lOHSTME O 3aBUCMMON W HE3aBMCUMOIA
nepemMeHHoi. [naHWpoBaHWe 3KcnepuMeHTa. [locTaHoBKa W nposepka runotes. Hynesas
runoTesa. MoHATE BbIOOPKM 1 €€ JOCTOBEPHOCTL. Pa3bpoc B 61M0N0OrMYecKnx AaHHbIX. OLueHKa
[OCTOBEPHOCTY MOJTYYEeHHbIX Pe3ynbTaToB. [PUUMHBI UCKAXKEHWUS Pe3y/bTaTOB IKCMEPUMEHTA.
[MoHATME CTaTUCTUYECKOTO TeCTa.

JleMoOHCTpaLun

Tabnmubl 1 cxembl: «OCHOBHble MPU3HAKM >KU3HWU», «Buonormyeckne CUCTEMbI»,
«CBOWCTBA XXMBOI MaTePUN», «YPOBHU OpraHM3aLun XmUBon Npmpoabl», «CTPOEHME XNBOTHOM
KNeTKU», «TKaHW XXUBOTHbIX», «CUCTEMbI OPraHOB Ye/I0BEYECKOr0 OpraHM3May, «brnoreoLeHo3»,
«bunochepa», «MeTofbl U3YUeHNS XKNBOI NPUPOIbI».

O6opyoBaHue: nabopaTopHoe 060pya0BaHME NS NPOBEAEHNSA HAONHOAEHWIA, N3MEPEHWIA,
3KCMEPVIMEHTOB.

IMpakTuuyeckasi pa6ora «/ICNonb30BaHWe PasINYHbIX METOAOB NPU U3YYEHUUN XKMBbIX
CUCTEM.

Tema 3. buoJiorusi KJeTku



Knetka — CTPYKTYPHO-(hYHKLMOHANIbHAA efuHULA XXMBOTrO. ICTOpUS OTKPbITUS KIETKW.
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,
aNleKTpoopes, MeTOA  MeuyeHblX aToMoB,  Au(epeHUMabHOe — LEeHTpUgYrMpoBaHue,
KYNbTUBUPOBaHUE KNETOK. M3yuenue ¢huxcuposanuvix kiemok. DNEKTPOHHAA MUKPOCKOMUA.
Konghoxanvnas muxkpockonus. Bumanvroe (npusicusnennoe) usyuerue Kiemox.

JdemMoHcTpauMu

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

Tabnmupbl U cxembl: «CBETOBOM MUKPOCKOM», «INEKTPOHHbLIN MUKPOCKOM», «McTopus
Pa3BUTUSA METOLOB MUKPOCKOMUM».

Ob6opynoBaHMe: CBETOBOW MWMKPOCKOM, MUKpOMpenapartbl PacTUTENbHbIX, KUBOTHbLIX Y
GaKTepuanbHbIX K/IETOK.

IMpakTuyeckasi padora «/13ydeHne MeTOAOB K/ETOYHOW 6Guonorny (Xpomarorpagus,
aNeKTpogopes, AvdhepeHLnanbHOe LeHTpudyrposaHue, MNLP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XUMUYECKNIA COCTaB KNeTKU. Makpo-, MAKPO- 1 YNIbTPaMUKPO3/1ieMeHTbl. Boga 1 eé ponb
KaK pacTBOpUTeNd, peareHTa, ydyacTue B CTPYKTYPUPOBaHUW KNETKW, TEMIoperynaumm.
MwuHepa/ibHble BELLEeCTBa KIETKN, UX BMONOrnyeckas posb. Posib KaTVOHOB M aHWOHOB B K/IETKE.

OpraHunyeckve BellecTBa KIeTKn. buonornyeckne nonvmMepsl. benku. AMUHOKUCIOTHBIA
cocTtaB 6enkoB. CTPyKTypbl GefiKoBOWM MONeKysbl. lMepBuyHas CTpykTypa 6enka, nentugHas
cBA3b. BTOpuuHasa, TpeTuyHas, YeTBepTUYHaA CTPYKTypbl. [eHartypauus. CBoicTBa 6efKoB.
Knaccuukaumsa 6enkoB. bronornyeckme gyHKLUMN 6enkoB. Ilpuonst.

Yrnesogbl. MoHocaxapufbl, ancaxapvasl, onMrocaxapuibl v nonucaxapugpl. O6Lmin nnax
CTPOEHUSA N PU3MKO-XMMUYECKNE CBOMCTBA YINIeBOA0B. bronornyeckne gyHKUUM YrneBoAoB.

Nvnuabl.  TuapodunbHo-rnapoobHble  cBoicTBa.  Knaccugmkaums — nvnuios.
Tpurnuuepuabl, ochonmnugpsl, BOCKK, cTepouibl. brionornyeckne @yHkumum nnnugos. O6Lme
CBOMCTBA OWMOMOTMYECKMX MeMbpaH — TeKyyeCTb, CMOCOOHOCTb K CaMO03aMblKaHWIO,
MoaynpoHUL,AeMOCTb.

HyknenHosble kucnotel. AHK n PHK. CTpoeHue HyKNeMHOBbIX KUCNOT. HykneoTuibl.
MpuHUMN KoMnneMeHTapHocTw. Mpasuno Yapragda. Ctpyktypa OHK — fBoitHas cnvpasis.
MecToHaxoxaeHue n buonorunyeckune hyHkumm AHK. Buasl PHK. ®yHkumnm PHK B KneTke.

CTtpoeHune monekynbl AT®. Makpoapruyeckue cea3u B Monekyne AT®. bruonoruyeckme
(yHKUMM  AT®D. BOCCTaHOB/NEHHblE MEPEHOCYMKU, WX (YHKUMM B KNeTKe. /[lpyeue
HYyKaeo3uompugocgamol (HTD,). CekBeHupoBaHne  AHK.  Memoowr  ecenomuxu,
mpaHCKpunmomuKku, nponeomMmuKu.

CTpyKTypHas 6uonorus: 6uoxmmMumyeckue n 6uodusnyeckme nccnefoBaHus cocTasa U
NPOCTPAHCTBEHHOW CTPYKTYpbl GUOMONEKYN. Mooderuposanue cmpykmypol u  yHKyuil
OuoMoNeKyn u ux komniexcos. Komnvromepnulil Ouzaiin u opeanudeckuti Cunme3s OUOMONEKYL U UX
HenpupooOHvIX AHANI0208.

JleMoOHCTpanuu

MopTpeTbl: J1. MonuHr, XK. YoTcoH, ®. Kpuk, M. YnnkuHc, P. ®paHknnH, . CaHrep, C.
Mpy3uHep.

[Ovarpammbl:  «PacnpefefieHne XUMWYECKUX 3/1EMEHTOB B  HEXMBOM NpPUpOAEe»,
«PacnpezeneHve XMMUYECKMX 3/1EMEHTOB B XXMBOW NPUPOLE».



Tabnmupbl 1 cxembl: «lepuognyeckas Tabnuua 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
MNUA0B», «HYKNenHoBble KUCNOTbI», «CTPOeHNe MoneKynbl AT®»,

Ob6opynoBaHve: XuMmUyeckas nocyga v 06opynosaHue.

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

JlabopaTopnas pa6ora «/iccnegoBaHve HyKNeNMHOBBLIX KUCMOT, BbIAENEHHbIX U3 KNeTOK
Pa3/IMYHbIX OpPraHU3MOB».

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tunbl KNETOK: 3yKapuoTU4yeckas U npokapuoTnyeckas. CTPyKTYPHO-(PYHKLUMOHAbHbIE
06pa3oBaHms KETKW.

CTpoeHMe nNpoOKapuoTUYeCKon KNeTKW. KreTouyHas CTeHKa OakTepuin u  apXei.
OC06EHHOCTN CTPOEHUS reTepoTPOHOM 1N aBTOTPO(HON MPOKAPUOTUYECKUX K/IETOK. MecTo u
PO/ib MPOKAPMOT B BMOLIEHO3aX.

CTpoeHue 1 (hYHKLMOHMPOBaHME 3YKapMOTUYECKON KNeTKKU. MnasmMaTnyeckas memMopaHa
(nnasmanemma). CTpyKTypa MnasmMaTmMyeckom MmembpaHbl. TpaHCMoOpPT BELECTB  Yepes
nnasMaTMyeckyto MembpaHy: nacCcuMBHbIA (Anddysns, obneryéHHas auddysns), akTUBHBIR
(NepBUYHbIA N BTOPUYHBIA aKTUBHBIA TpaHCnopT). MonynpoHuLaeMocTs MembpaHbl. PaboTta
HaTPUIN-KaIMeBOro Hacoca. QHAOLUMTO3: MUHOLUMTO3, (haroymTo3. IK30UMT03. KneTouHas CTeHKa.
CTpyKTYypa 1 (hYHKLMMN KNETOYHOW CTEHKM PacTeHWIA, rpubos.

LinTonnasma. LuTtosonb. LinTockenet. [BwkeHwe uutonnasmbl. OpraHouibl KNETKW.
OfHoMembpaHHble OpraHouMibl KNeTku: aHgonnasmaruyeckas cetb (AMC), annapat Fonbmku,
NN30COMbI, UX CTPOEHMe U (DyHKUMKW. B3ammocBsib OAHOMEMOPaHHbLIX OPraHOMAOB KNETKU.
CTpoeHuMe rpaHynapHOro peTukynyma. Mexanusm Hanpasnenus oerkos ¢ IIIC. CUHTe3
pacTBOpUMbIX  6e/IKoB.  CMHTE3  KNeTOYHbIX  MembpaH. [nagkuid  (arpaHynsipHblii)
aHAOoNMa3MaTUYeCKnin peTukynym. CekpeTopHas (hyHKUmMs annapata [onbmkn. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onvodcu. TPAHCNOPT BELLECTB
B KNeTKe. Bakyonu pacTuTe/lbHbIX KNeToK. KneTouHbli cok. Typrop.

[MonyaBTOHOMHblE OpraHouabl KAeTKU: MUTOXOHAPUW, nnactugbl. Ilpoucxosicoenue
mumoxonopuut u niacmuod. Cumoduocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CTpOEHUE U
(GYHKUMN  MUTOXOHAPWIA W nnacTug. [lepBuYHbIE, BTOPUYHbLIE W CNOXHbIE MNAACTUAbI
(DOTOCMHTE3MPYIOWMX  3YKApMOT.  XI0ponaacTbl, XPOMOMAACTbI, NIeMKONNacTbl  BbICLUMX
pacTeHWA.

Hemem6paHHble opraHouabl KneTku CTpoeHre U (OYHKLUN HEMEMOPaHHbLIX OpraHoMAoB
KNeTkn. Pubocombl.  Ilpomesxcymounvie  puramenmor.  MUKPOPUNAMEHTbI.  Axmunogwvle
muxpogunramenmol. MbllIeYHbIe KNETKU. AKmuHo8bie KOMNOHEHMbl HEeMbIUEUHbIX KIeMmOoK.
MuKpoTpy6oUukn. KneTouHblid UeHTP. CTpOeHWe W [BWKEHWE XXTYTUKOB W PEeCHUYEK.
MUKpOTPYOOUKM unTONNasMbl. LIeHTpUonb. benku, accoyuuposarnmvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

Appo. Obonoyka fapa, XpoMaTvH, Kapuonsiasma, SApbILKA, UX CTPOeHWE N (PYHKLMK.
AnepHblii 6eNKOoBbIA MaTpUKC. MPOCTPaHCTBEHHOE PACMONIOKEHNE XPOMOCOM B MHTEP(HA3HOM
aape. dyxpomamun u cemepoxpomamun. BENKN XpPOMaTMHa — TUCTOHbI. /Junamuxa sdephou
obonouku 8 mumose. floepuwviii mpancnopm.

KnetouHble  BKMOYeHWA.  CpaBHUTENbHAs  XapaKTepPUCTUKa  KNeTOK  3yKapuoT
(pacTuUTENbHOW, XXUBOTHOWA, rPUBHONR).

JeMoHCTpauMu



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

Tabnuubl 1M cxembl: «CTPOEHME 3YKapUOTUYECKOW KNeTKu», «CTpOeHWe >XMBOTHOM
KNeTKu», «CTpoeHne pacTUTENbHON KNeTKN», «CTPoeHne MUTOXOHAPUNY», «Aapo», «CTpoeHue
MPOKAPUOTUYECKON KNETKM».

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

JlabopaTopnasi paGora «/13yyeHne CTPOEHWUS KNETOK Pa3/InYHbIX OpraHN3MOB».

IpakTuyeckas padora «/13yyeHne CBONCTB KNETOUHOM MeMOPaHbI».

JlaGopaTopnasi pa6ora «l/IccnefoBaHne nnasmonvsa 1 Aennasmonnsa B pacTUTeSIbHbIX
KeTKax».

IpakTuueckasi padora «/13yyeHne ABMXEHUSA LMTOMNIa3Mbl B PACTUTENIbHBIX KETKaxX».

Tema 6. O0MeH BeleCTB U IPpeBpalleHHe JHEPIHH B KJIeTKe

AccMUIAUMA N OUCCUMUIALUNA — [BE CTOPOHbI MeTabonmsma. Turnbl 06MeHa BeLLecTs:
aBTOTPO(HbIN U reTePOTPOHbIN. Y4YacTue KACNopoaa B 0OMEHHbIX MpoLieccax. QHepreTnyeckoe
obecneyeHne KneTKu: npespatteHne ATP B 06MeHHbIX npoLeccax. PepmMeHTaTUBHbIN XapakTep
peakumin KneToyHoro metabonusma. PepmeHTbl, UX CTPOEHWE, CBOMCTBA U MeXaHWU3M [eiCTBUS.
KogepmeHTbl. OTMunsA (hepMEeHTOB OT HEOpraHWYecKUX KaTanm3aTtopoB. benkun-akTMBaTopbl U
Oe/IKN-MHIMOUTOPbLI.  3aBUCUMOCTb  CKOPOCTU  (DEPMEHTATUBHBLIX pPeakuMin OT  pas/IMyHbIX
(haKTOpOB.

MepBUYHbIA CMHTE3 OpraHMYecKUx BeLecTB B K/eTKe. POTOCUHTE3. Anokcucenuwill u
oKcucennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonno2o yeumpa. PONb X/I0pPONIAcToB B npouecce POTocuHTe3a. CBETOBasA M TeMHOBas
(asbl. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TPOLAYKTUBHOCTb (POTOCMHTE3A.
BnunsHue pasnnyHbIX (hakTOpPoB Ha CKOPOCTb (POTOCUHTE3A. 3HAYEHNe (DOTOCUHTE3A.

XemocuHTe3.  Pa3Hoo6pasve  OpraHM3mMOB-XEMOCUHTETMKOB:  HUTPUUUMPYIOLLME
b6akTepuu, xenes3obaktepun, cepobakTepum, BOJOPOAHbIe HaKTepumn. 3Ha4YeHNe XeMOCUHTE3a.

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 — 6eCKNCNIOPOSHOE pacLLensieHne roKo3bl.

Bronornyeckoe OKWUCNEHUEe, UK KNETOYHOE [blXaHue. Posib MUTOXOHAPWUIA B MpoLeccax
OMONOrNYecKoro OoKMcneHus. Linknmyeckue peakuun. OKUCAUTENIbHOE (POCHOPUIMPOBAHME.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnmnou ATD-
cunmaszel.  [lpeumyllectsa aspobHoro nytm obmeHa BewecTB nepes  aHaspOOHbIM.
A heKTUBHOCTb IHEPreTUHYeCKOro 06meHa.

JleMoHCTpan U

MopTpeTsl: XK. Mpuctaun, K. A. Tummnpszes, C. H. BuHorpagackuid, B. A. SHrensrapar, M.
Mwutyenn, . A. 3aBap3uiH.

Tabnuubl U CXembl: «POTOCUHTE3», «DHEPreTUYECKUn 0BMeH», «BUOCUHTE3 6Genka,
«CTpoeHmne pepmMeHTa», «XeMOCUHTE3».

O60opyfoBaHVe: CBETOBOI MUKPOCKONM, 060pyL0BaHNe 415 MPUrOTOBNEHUA NOCTOAHHbLIX 1
BPEMEHHbIX MUKPOMNPEenapaTos.

JlaGoparopHuasn padora «/13y4eHne KaTaIMTUUYECKOW aKTUBHOCTM (DepMeHTOB (Ha npumMepe
amunnasbl UM Katanasbl)».



Jlaboparopuass padora «/3yyeHue (hepMEHTATMBHOIrO pacLUernsieHns nepokcuaa
BOAOPOAA B PACTUTENbHbIX U XXMBOTHbIX KNETKax».

JlaGopaTopHnas padora «CpaBHeHMe NPOLLECCOB (DOTOCUHTE3A N XEMOCUHTE3a».

JlaGopaTopuas padora «CpaBHEHME MPOLECCOB OPOXKEHNSA U AbIXaHNSA.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

PeakLn MaTpUYHOro cuHTesa. MpuHLMN KOMNIEMEHTAPHOCTU B PeakUMAX MaTpPUYHOro
CuHTe3a. Peanmsauma HacnefCTBEHHOM WHMOpPMauMKn. [eHEeTUYECKWUIn Ko, €ero CBOMCTBA.
TpaHcKpunuua — mMaTpuyHblidi cnHTe3 PHK. MpUHLMMbLI TPAHCKPUMLMKA: KOMMIEMEHTapHOCTb,
aHTUnapanneNnbHoOCTb, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

TpaHcnaumsa n eé atanbl. Y4yacTne TpaHcnopTHbIX PHK B 6uocuHTe3e 6enka. Ycnosus
6rocuHTes3a 6enka. KognpoBaHne aMMHOKUCNOT. Posib prbocom B GMOCHHTE3E GenKa.

Coepemenuvie npedcmasnenus o cmpoeHuu 2cenog. OpraHn3aunsa reHoMa y npokapuoT n
3yKapuoT. Perynsaumns akTMBHOCTU reHOB Y NPokapunoT. MmnoTesa onepoHa (P. XKako6, XK. MaHo).
Monexynsapnvie mexanuszmvl 3KCnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynsyuu
pabomul 2enos. Perynauns 06MeHHbIX NPOLECCoB B KneTke. KNeTouHbIin romeocTas.

Bupycbl — HEK/IETOUHbIE (JOPMbI XMN3HM U 06AUraTHbIE napasuTbl. CTPOEHME NPOCTLIX U
C/TIOXHbIX BWPYCOB, PETPOBUPYCOB, GakTepnodaroB. JKusmennvii yukn JIHK-cooepocauyux
supycos, PHK-codepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
urnmeepasa.

BupycHble 3a60n1eBaHNA YeloBeKa, XXMBOTHbIX, pacTeHuid. CMA/, COVID-19, coymanbHble
N MeAULMHCKIME MPo6/ieMbl.

Buounpopmamuka: unmezpayus u ananuz 6orvuux maccusos («bigdatay) cmpyxmypnoix
buonoeuueckux oanHvlx. Hanomexuonoauu 6 buonocuu u meouyure. Ilpoepammupyemole (hyHkyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JleMoOHCTpaLun

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

Tabnuubl W cxeMmbl: «buocnHTe3 Genka», «leHeTUYeCKU Koa», «Bupycbl»,
«bakTepuoarn.

IpakTnyeckas padora «Co3faHne MoLeNu BMpyca».

Tema 8. ’KuzHeHHBIN MK KJIETKH

KneTtouHblil uMkn, ero nepuogpl n perynaums. WMHTepdasa n muto3. OCOGEHHOCTM
MPOLEeccoB, NPOTEKAaKLWMX B UHTepdase. MoLroTOBKA KNETKU K feNleHNH0. TpecuHTeTUYecKuii
(NOCTMUTOTUYECKNIN), CUHTETUYECKUIA WM MOCTCUHTETUYECKWIA (MPEMUTOTUYECKMIA) MNepuojbl
NHTepgasbl.

MaTpuuHblini  cuHTe3 [OHK -  pennukaums.  MpuHuunsl  pennvkaummn — QHK:
KOMM/IEMEHTAPHOCTb,  MOMYKOHCEPBATMBHbLIA ~ CUHTE3,  aHTUNapaleNlbHoCTb.  MexaHun3m
pennukaumm OHK. Xpomocombl. CTpoeHMe XpoMocoM. Tenomepbl 1 Tenomepasa. X POMOCOMHbI
Habop KNeTKU — KapuoTun. OunnonaHbiin U ranfiongHblil Habopbl XPOMOCOM. [TOMOMOrMYHbIE
XPOMOCOMbI. M0/10Bble XPOMOCOMbI.

[JeneHve kKnetkn — muto3. CTafmMmM MUTO3a UM MPOUCXOAALME B HUX MPOLECChbl. Turbl
MuTO3a. KapnokmHes n UMTOKMHE3. B1oiornyeckoe sHayeHe M1TO3a.,

Perynsums MWTOTUYECKOTrO UMKNa KMeTku. lporpammupyemas KinetouyHas rubenb —
anonTos.



KneTtouHoe A4p0o, XpOMOCOMbI, (DYHKLMOHA/IbHAA reHOMUKA. Mexanusmul npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauMu

Tabnuubl 1 cxembl: «KU3HEHHBIA UMK KNEeTKU», «MUTO3», «CTpOEHNe XPOMOCOM»,
«Pennnkauma OHK».

O6opyfoBaHMe: CBETOBOM MUKPOCKOM, MuKpornpenapatbl: «MWUTO3 B KNeTKax KOpeLuka
NnyKa».

JlaGoparopnas padora «/13y4eHne XpOMOCOM Ha rOTOBbIX MUKpPOMpenapaTax».

JladopaTopuas pagora «HabnofeHne MUTO3a B K/IETKAX KOHUMKA KOpeluka nyka (Ha
roToBbIX MUKponpenaparax)».

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

Buonornyeckoe  pasHoobpasve  opraHusMoB.  OAHOK/IETOUHbIE,  KOMIOHW&/IbHbIE,
MHOTrOK/1ETOYHbIE OPraHU3Mbl.

OCOGEHHOCTM CTPOEHMUS U XXMU3HEAEATENbHOCTU OLHOK/IETOUYHbLIX OpraHu3MoB. bakTtepuu,
apxew, O4HOK/ETOUHbIE TPMObI, OAHOK/IETOYHbIE BOLOPOC/N, ApYrue NpoTuctbl. KonoHnanbHble
OpraHu3mbl.

B3aMoCBS3b YacTeil MHOrOK/IETOYHOIO OpraHn3Ma. TKaHW, opraHbl U CUCTEMbI OpraHoB.
OpraHu3m Kak efivHoe Lenoe. FomeocTas.

TKaHW pacTeHW. Tunbl pacTUTE/IbHbIX TKaHei: 06pa3oBaTtesibHas, MOKPOBHas,
NMPOBOAALLASA, OCHOBHasA, mMexaHu4yeckas. OCOOGEHHOCTU CTPOEHUS, (DYHKLMIA U PacrofioXKeHUs
TKaHein B opraHax pacTeHWiA.

TKaHW XXMBOTHbIX 1 YenoBeKa. TUMbl XXMBOTHbIX TKaHEN: anuTenunaibHas, CoeanHuUTeNbHas,
MbllleYyHasd, HepBHas. OCOGEHHOCTU CTPOEHUS, (DYHKLMIA U PacronoXeHUs TKaHel B opraHax
YXMBOTHBIX U YesoBeka.

OpraHbl. BeretatuBHble 1 reHepaTUBHbIE OpraHbl pacTeHuiA. OpraHbl U CUCTEMbI OpPraHoB
YXMBOTHbIX U YenoBeka. PyHKLUUN OpraHoB 1 CUCTEM OPraHoB.

Onopa Tena opraHn3moB. Kapkac pacteHuniA. CKeneTbl OAHOKIETOUHbIX U MHOTOK/IETOYHbIX
YXMBOTHbIX. Hapy)XXHbIA 1 BHYTPEHHWUIA cKenleT. CTPOEHWE 1 TUMbl COeANHEHNS KOCTEN.

[BmwkeHne opraHnsmMoB. [IBV>KeHWe O[HOK/ETOYHbIX OpraHnM3MoB: aMEéOOouAHOe,
XKTFYTUKOBOE, pPEecHMYHOe. [BV)KEHWE MHOrOK/IETOUHbIX PacTeHWil: TPOMM3Mbl U HaCTUW.
[B/KeHNe MHOTOKNETOUHBIX XXMBOTHbIX M Ye/IOBEKA: MbllLeYHas cuctema. Pediekc. CKeneTHble
MbILLLbI 1 UX paboTa.

MuTaHWe opraHn3moB. ornoLlleHre BOAbl, YINIEKACNIOro rasa U MUHepasbHbIX BELLEeCTB
pacTeHussMW. TTUTaHWE >XMBOTHbLIX. BHYTPMNONOCTHOE W BHYTPUK/IETOYHOE MULLEBapPeEHME.
MnuTaHMe MO3BOHOYHBLIX XXMBOTHbIX. OTAeNbl NULLEBAPUTENILHOrO TpakTa. MuleBapuTe/ibHbIe
Xenesbl. MNuLeBapuTeibHas cMcTeMa YenoBekKa.

[biXxaHne opraHn3moB. [pixaHne pacTeHuin. OpixaHne XnBOTHbIX. Ouddy3uns ra3os yepes
MOBEPXHOCTb K/eTKN. KOoXHoe fbixaHue. [bixaTenbHas NOBEPXHOCTb. YKabepHoe U NErovyHoe
AblXaHue. [bIXxaHWe [MO03BOHOYHbIX >KMBOTHLIX W YesloBeKa. IBOJIOLMOHHOE YC/IOXKHEHMe
CTPOEHUSA NETKMX MO3BOHOYHbLIX >XMBOTHbIX. [lbixaTe/ibHasd cucTeMa 4YesioBeka. MexaHu3m
BEHTUNIAUMM NETKMX Y NTUL, U MIEKONUTaOWMX. Perynauns abixaHus. JpixatenbHble 00bEMbI.

TpaHCNoOpT BeWecTB y OpPraHuW3MoB. TPaAHCMOPTHbIE CUCTEMbI PacTeHWiA. TpaHCnopT
BELLECTB Y XXMBOTHbIX. KpoBeHOCHas cuctemMa v eé opraHbl. KpoBeHOCHas c1cTeMa no3BOHOUHbIX
XWMBOTHbIX W YenoBeka. CeppLe, KPOBEHOCHblE COCYAbl M KPOoBb. Kpyru KpoBooOpaleHus.



3BOMOUMOHHBIE  YCNIOXKHEHUSI CTPOEHUS| KPOBEHOCHOW CWUCTEMbI MO3BOHOYHbIX >KUBOTHbIX.
PaboTa cepaua v eé perynauus.

BbigeneHne y opraHu3moB. BbifeneHve Yy pacTeHuid. BblfeneHve Yy >KMBOTHBIX.
CokpatuTenbHble Bakyonu. OpraHbl BbigeneHus. @unbtpaums, Cekpeuns 1 06paTHoe BcacbiBaHue
KaKk MexaHu3Mbl paboTbl OpraHoB BblfeneHMs. CBsi3b MONOCTM Tefla C KPOBEHOCHOW K
BbILENNTENbHON cucTeMaMu. BblgeneHne y MO3BOHOYHLIX XMBOTHLIX M YenoBeka. [oYKw.
CTpoeHue 1 PyHKLMOHMPOBaHMe HedppoHa. Obpa3oBaHMe MOYM Y YeloBeKa.

3aumTa y opraHM3MoB. 3almTa y 04HOKNIETOUHbIX OpraHu3MoB. Crnopbl 6akTepuii U LUCTI
npocTeiwmx. 3awmTa Yy MHOrOKIeTOYHbIX pacTeHuit. Kytukyna. CpefcTtBa NacCvBHOW 1
XMMUYECKON 3aLinTbl. PUTOHLMADI.

3alnTa y MHOTOK/IETOUHBIX XWUBOTHbIX. [TOKPOBbLI 1 UX NMPOU3BOAHbBIE. 3aLluTa opraHm3Ma
oT 60ne3Heir. VIMMyHHas cuctema u4enoBeka. KNeTOYHbIA M TyMOPa/ibHbIA MMMYHUTET.
BpoXXAEHHbIA 1 NPUOBPETEHHBIN  CNeUMUIECKUA  UMMYHUTET. Teopusi  K/IOHaIbHO-
cenekTveHoro nMmmyHuteta (M. Spnnx, ®. M. bepHet, C. ToHerasa). BocnanutenibHble OTBETHI
OpraH13moB. Po/b BPOXAEHHOrO MMMYHUTETA B Pa3BUTUM CUCTEMHbBIX 3a60/1eBaHUIA.

Pas3gpaxumocTb U perynauma 'y opraHu3MoB. Pa3fpaXMMocTb Y OAHOKIETOYHbIX
OpraHun3moB. TakcuCbl. Pa3gpaXMMOCTb M Perynaums y pacteHuid. POCTOBble BellecTBa U UX
3HayeHwme.

HepBHasa cuctema n pedieKTopHas perynaums y >XUBOTHbIX. HepBHas cuctema n eé
OTAeNbl. JBOMOLUMOHHOE YCNOXHEHWE CTPOEHUS HEPBHOW CUCTEMbI Y >XMBOTHbIX. OTAesbI
rO/IOBHOrO MO3ra MO3BOHOYHbLIX XMBOTHbIX. Pediekc 1 pediektopHas gyra. besycnosHble v
YCNOBHbIE pedieKchbl.

"'ymopanbHas perynaums n 3HOOKPUHHAA CUCTeMa XXMBOTHbLIX M 4enoBeka. >Kenesbl
9HJOKPUHHOW CUCTEMbl W WX TOPMOHbI. [leiiCTBMEe TOPMOHOB. B3aumocBA3b HEpBHOW W
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», «CuUCTeMbl OpraHoB
MO3BOHOYHbIX XXMBOTHbIX», «BHYTpPEHHee CTpPOeHMe HACEeKOMbIX», «TKaHW pPacTeHUin»,
«KopHeBble CUCTEMbI», «CTpoeHue CcTebnsa», «CTpOeHWe NUCTOBOW MNNACTUHKU», «TKaHu
XXMBOTHbIX», «CKenet 4yenoseka», «llulieBaputenibHas cuctemMa», «KpOBEHOCHaA CUCTemay,
«[bixaTenbHaa cuctema», «HepBHaa cuctema», «Koxa», «MbllleyHaa cucTema»,
«BblgenntensHas cuctema», «OHLOKPUHHAA cucTeMa», «CTpoeHue MblWUbI», < IMMYHUTET»,
«KW1LIEYHONONOCTHbIE», «Cxema MUTaHWs pacTeHuin», «KpPOBEHOCHbIE CUCTEMbI MO3BOHOUYHbIX
XUBOTHbIX», «CTpoeHne rugpbi», «CTpoeHne nnaHapum», «BHyTpeHHee CTpoeHWe [0XAEBOro
yepBs», «HepBHas cucTemMa pbl6», «HepBHas cuCTeMa NArywKnW», «HepBHas cuctema
npecMblKaroWmxcs», «HepBHasa cuctema nNTUL», «HepBHas CUCTEMA MIEKOMUTAIOLLMX»,
«HepBHas cuctema YenoBekay, «Pedekcs.

Ob6opyaoBaHMe: CBETOBOM MMKPOCKOM, MUKponpenapaTbl OAHOKIETOUYHbIX OPraHu3mos,
MUKporpenaparbl TKaHel, PaKOBMHbI MOJIIFOCKOB, KOMNEKLUMM HACEKOMBIX, UTTIOKOXMX, XWBble
9K3eMNIAPbl KOMHATHbIX PacTeHWUiA, repbapumn pacTeHWin pasHbIX OTAE/0B, BNaXHble npenaparbl
YXVBOTHbIX, CKeNeTbl MO3BOHOUHBIX, KOMEKLUMN BECMTO3BOHOUHBIX XMBOTHbIX, CKENeT Ye/l0BEKa,
obopypoBaHue AN LeMOHCTPALLMM NMOYBEHHOI0 1 BO3AYLLHOMO NMUTaHUsA pacTeHWUIA, pacLuenieHus
Kpaxmana u 6enkoB noj LeicTBremM GepMeHTOB, 060pyL0BaHME NS LEMOHCTPALMN OMNbITOB MO



N3MEPEHUIO YKM3HEHHOW EMKOCTW NErKuUX, MexaHu3ma [AblXaTeslbHbIX [ABWKEHWA, MOoLenu
r0/I0BHOM0 MO3ra pas/InyHbIX XKUBOTHbIX.

JlaGoparopuasn padora «/13yyYeHne TKaHel pacTeHNIA».

JlaGoparopuas pa6ora «/13yyYeHne TKaHel XXMBOTHbIX».

JladopaTropnasi padora «/13y4yeHne OpraHoB LBETKOBOI0 PacTeHNA».

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl Pa3MHOXKEHUS OpraH13MoB: 6ecrnosioe (BKNoYas BeretaTMBHOE) 1 Nonosoe. Buabl
6ecnosioro pasMHOXeHMA: MOYKOBaHWe, CNOPYNALUS, PparMeHTaums, KNOHUPOBaHMe.

MonoBoe pasMHOXeHWe. [lonoBble KNeTku, wuam rametbl. Melio3. CTagum Meiiosa.
MoBeseHVe XpOMOCOM B Melio3e. KpoccuHrosep. Bronornyeckuii CMbICn mMeinosa U nosnoBoro
npotecca. Melio3 1 ero MecTo B XWU3HEHHOM LiMK/Ie OpraH/13MOoB.

Mpea3apoplilLeBoe pa3BuTre. FaMeToreHes y XXMBOTHbIX. [10/10BbIe Xene3bl. Obpa3oBaHue
1 pasBuTMe NONOBLIX KNeToK. CnepmaroreHes n ooreHes. CTpoeHne NonoBbIX KNeToK.

OnnoaoTBOpeHNe 1 3MOPUOHa/IBHOE Pa3BUTUE XKMBOTHLIX. Crocobbl OMIOA0TBOPEHUS:
Hapy»Hoe, BHyTpeHHee. MapTeHoreHes.

NHavBuayanbHOe pa3BuTie OpraHu3mMoB (OHTOreHes). SMO6PMONOrusa — Hayka 0 pasBuTun
OpraHu3moB. Mopgoeenes — o0na u3z enasuvix npodiem amopuonoeuu. Konyenyus mopgoeernos u
mooenu mopgozcenesa. CTagmn aMOpUOreHesa XXMBOTHLIX (Ha NpuMepe naryLiku). [pobneHue.
Tunbl fpobnenns. /Jemepmunuposannoe u nedepmunuposannoe opobienue. bracmyna, munvi
oaracmyn. OCOBGEHHOCTU ApPO6/IEHNA MIeKONUTAOWMX. 3apofbllleBble IUCTKU (racTpynauus).
3aknagka OpraHoB W TKaHeil W3 3apofbllleBblX JIACTKOB. B3aumHOe BAWsHME uYacTeid
pa3BMBAOLLErocs 3apoabila (3MOproHanbHaA MHAYKUMS). 3aK1afKa niaHa CTpoeHMs XUBOTHOTO
Kak pe3y/bTaT nepapxmyecknx B3aMMOLeiCTBUIN reHoB. BansHMe Ha aMOproHasbHOe pa3BuTue
Pa3fIMYHbIX (PAKTOPOB OKPYXKaKOLLEN cpespl.

PocT 1 pa3BUTUE XXMBOTHbIX. [1OCTaMOpUOHa/IbHLIM Nepuof. [psMoe ¥ Henpsamoe
passuTue. Pa3BuTMe C MeTaMop(o30M Y 6EeCnOo3BOHOYHBLIX W MO3BOHOYHBLIX >KMBOTHbIX.
Buonornyeckoe 3HayeHWe NPAMOro Y HeMpPAMOro Pas3BUTUA, UX PAcMpPOCTPaHEHWe B MPUPOLE.
Tunbl pocTa XWMBOTHbIX. DPaKTOPbl perynauum pocta XMBOTHLIX W YenoBeka. Craamu
MOCTAMOPMOHA/ILHOTO Pa3BUTUSA Y XXMBOTHbIX U 4enoBeka. epnofdbl OHTOreHes3a 4esioBeka.
CrapeHue 1 cmepTb Kak 61M0N0rnyeckme npoLecchbl.

Pa3sMHOXeHVe 1 pa3BuTMe pacTeHWin. MameTopuT 1 cnopout. Melio3 B XM3HEHHOM LKNe
pacTeHuiA. O6bpa3oBaHue Crop B nNpoLecce Meinosa. MameToreHes y pacteHunii. OnnofoTBOPeHVE U
pa3BUTME pPacTUTeNbHbIX OpraHuW3MoB. [lBOVWHOE ON/I0LOTBOPEHME Y LIBETKOBbLIX PaCTEHWIA.
O6pa3oBaHue 1 pa3BUTUE CEMEHMN.

MeXaHu3Mbl PErynauumn OHTOreHesa y pacTeHNU N XXMBOTHbIX.

JleMoHCTpanun

MopTpetbl: C. I'. HaBawwuH, X. LLInemaH.

Tabnuubl N cxembl: «BeretatvBHOe pPasMHOXeHME», «TUMbl 6eCcrnosioro PasmMHOXEHUS,
«Pa3MHOXeHMe  XNnamuaoMoHaabl», «Pa3MHOXeHWe 3Br/ieHbl», «PasMHOXeHWE TUapbl»,
«Meino3», «XpoMOCOMbI», «lameToreHes», «CTpPOeHMe SANLEKNETKU W CcrnepmaTo3onia,
«OCHOBHbIe CTaaun OHTOreHe3a», «psamMoe 1 HenpsMoe pasBuUTUeE», «Pa3BUTNE MANCKOr0 XXyKa,
«Pa3BnTne capaHun», «Pa3BUTUE NAryLWKKM», «[BONHOE ONNOAOTBOPEHNE Y LBETKOBbIX
pacTeHUii», «CTpoeHWe CeMAH OAHOLOMbHLIX U ABYAO/bHbIX PAaCTEHUI», «KU3HEHHbIA LKA
MOPCKOW KanyCTbl», «KU3HEHHbIA LIMKN MXa», «XKWU3HEeHHbI LKA NanopoTHMKa, «XKNU3HEHH bl
LIUKN COCHBbI».



O60opyaoBaHMe: CBETOBOI MUKPOCKOM, MUKpONpenapaTbl ANLEKNETOK WU CrepMaTo301 0B,
mMoZenb «Linkn passutua narywKmn».

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

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

JladopaTopuas padora «CTpOeHMe OPraHoB PasMHOXEHWS BbICLLIMX PACTEHN».

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

VcTopna cTaHOBNEHUS U Pa3BUTUA TEHETUKM Kak Hayku. PaboTbl I". MeHgens, I'. ge ®pusa,
T. MopraHa. Po/ib 0Te4eCTBEHHbIX YYEHbIX B pa3BuUTUM reHeTuku. PaboTel H. K. Konbuosa, H. .
Basunosa, A. H. Benosepckoro, . [. KapneueHko, FO. A. ®unnnyeHko, H. B. Tumodeesa-
PecoBckoro.

OCHOBHbIE reHeTMYecKue NOHATUA U CUMBO/bI. [TOMOIOTMYHbLIE XPOMOCOMbI, ansefbHbIe
reHbl, afbTepHaTUBHblE MNPU3HAaKW, AOMWHAHTHBLIA W PeLEecCUMBHbLIA MpPU3HAK, FOMO3WIOTa,
reTepo3nrota, yucras SMHUS, TMoepuabl, reHotun, geHotun. OCHOBHble METOAbl FEHETUKMW:
rMopUA0N0OrMyYeCcKUi, LUTONOTMYECKNIA, MONEKYAPHO-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.

Tabnumupl 1 cxembl: «MeToAbl TeHETUKN», «CXeMbl CKPeLLUBaHNS».

JlaGoparopnas padora «[Jpo30dumia Kak 06beKT reHETUYECKUX UCCNEeLOBaHNIA».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

MoHornépuaHoe ckpewymBaHue. Mepsblii 3akoH MeHens — 3aKoH eiMHO06pasuns rmopungos
nepBoro nokoneHus. Mpaswno LJOMUHUPOBaHWUA. BTOPOR 3aKOH MeHAens — 3aKOH pacLuensieHns
NpU3HaKkoB. LIMTONOrMYecKne OCHOBbI MOHOTMOPUAHOrO CKpewmBaHuA. [MnoTesa YUCTOTbI
ramer.

AHamsupylollee  ckpewiuBaHve.  TPOMEXYTOYHbIA  XapakTep  Hac/fefoBaHus.
PacLuenneHvne NprU3HaKoB NPW HEMOTHOM JOMUHUPOBaHUN.

AnrnbpuaHoe ckpewmBaHve. TpeTuid 3akoH MeHaens — 3aKOH  He3aBUCKMMOro
HacnefoBaHWs NPU3HaKoB. LITONOrnMyeckrie 0CHOBbLI AUTMOPUAHOTO CKpPeLLnBaHS.

CuennieHHoe HacnefoBaHVe nNpu3HakoB. PaboTel T. MopraHa. CuensieHHoe HacniejoBaHue
reHOB, HapyLLUeHNe CLEeNIeHNa Mexxay reHamy. XpoMOCOMHas Teopust HaceACTBEHHOCTMU.

eHeTVKa nona. XpPOMOCOMHbIA MexaHU3M ornpefeneHus nona. AyTocOMbl U NOOBbIE
XPOMOCOMbI. [TOMOraMeTHbI W reTeporameTHbIi Non. [eHeTnyeckas CTPYKTypa MOMoBbIX
XpomocoM. HacnegoBaHme NpU3HaKoB, CLEnIeHHbIX C MoJOoM.

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
(h1310N0rMYECKNX NMPOLLECCOB, MOBEAEHNS N KOTHUTUBHBLIX QPYHKUWIA. TeHeTUYeCcKe MexaH13Mbl
CUMOBMOreHesa, MeXaH13Mbl B3aUMOLENCTBUA «XO03AMH — MapasuT» U «XO03AUH — MUKPOBUOMS.
"eHeTMYeCKMe acneKTbl KOHTPONA U U3MEHEHWSI HAac/eLCTBEHHOW MH(OPMaLMW B NOKONEHUAX
KNeToK 1 opraHn3mMoB.

JleMoOHCTpanuu

MopTpeTbl: ['. MeHgens, T. MopraH.



Tabnumubl 1 cxembl: «[epBblii U BTOPOW 3aKOHbI MeHgens», «TpeTuil 3aKoH MeHgens»,
«AHann3npyoLLiee CKpeLBaHne», «HenonHoe JOMUHUPOBaHUe», «CLenneHHoe HacnefoBaHne
MPU3HAKOB Y Ap030husibi», «["eHeTHKa nonay», «Kapnotun venosekay, «Kapnotun 4po3odusibl»,
«Kapunotun ntuupl», «MHOXECTBEHHbI annenvsmy», «B3avMoeicTBMe reHoB».

O6opyfoBaHve: MOfeNb A/ LeMOHCTpaLuy 3aKOHOB efjMHo06pasvs rubpuaos nepsoro
MOKONEHNS N pacLlensieHns Mpu3HakoB, MOLeNb AN AEeMOHCTpauuy 3akoHa He3aBUCKMMOro
HacnefoBaHWs NPU3HAKOB, MOAENb ANS AEMOHCTPALMK CLENIEHHOro Hacnef0BaHNsA MPU3HaKOoB,
CBETOBOW MMKPOCKON, MMUKponpenapar: «po3otunna.

IpakTuuyeckasi padora «/I3yyeHve pe3ynbTaTOB MOHOTMOPUAHOIO CKpewmBaHusa Yy
AP030(UIIbI».

IpakTuueckast padora «/I3yyeHne pe3ynbTatoB AMTMOPULHONO CKPELUMBAHWUSA Y
APOo30nIbI».

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

B3aumogeicTBre reHotuna u cpefbl Npu (HOpMUMpoBaHUM (heHoTuna. VI3MeHYMBOCTb
npu3HakoB. KayecTBeHHble U KOMMYECTBEHHblE  MNPU3HakKW. Buabl  M3MeHYMBOCTM:
HeHacnefCTBEHHasA W HacNeCTBEHHas.

MoanukaumoHHas 13MeHUYMBOCTb. Ponb cpedbl B POPMUPOBAHUN MOLUPUKALMOHHON
n3MeHUYMBOCTU. Hopma peakumu npusHaka. BapuaunoHHbIA pag v BapuaumoHHas Kpusas (B.
WNoraHHceH). CBoOCTBa MOAN(NKALMOHHON N3MEHYMBOCTY.

eHoTMNUYeckas W3MeHYMBOCTb. CBOWCTBA TEHOTUMMYECKON W3MEHUMBOCTU. Buppl
reHOTUMUYECKON N3MEHUMBOCTW: KOMOUHATWBHAA, MyTaLMOHHas.

Komb6uHaTMBHas M3MeHUMBOCTb. Meli03 1 MosIoBOM MpoLLecC — OCHOBa KOMOUHATMBHOM
M3MEHUYNBOCTU. PO/Ib KOMOMHATUBHOM U3MEHYMBOCTU B CO3LaHWUMN TEHETUYECKOr0 pa3Hoobpasms
B Mpejenax oOA4HOro BMaa.

MyTaunoHHass W3MeHUMBOCTb. Buabl MyTauuii: TreHHble, XPOMOCOMHble, TEHOMHbIE.
CnoOHTaHHblE M WHAYLUMPOBaHHblE MyTauuun. SALepHble M UMUTOMMIa3MaTUYecKne MyTauuu.
Comatuyeckme 1 nonosble MyTauuu. FpUYUHBLI BO3HUKHOBEHWUS MyTauuin. MyTareHbl n unx
B/IMAHWE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTU MYTaLMOHHOro npotiecca. 3aKOH rOMOJIOrMYECKUX
PALOB B HacneicTBeHHOW u3meHumsocTM (H.W. Baswunos). BHesgepHas W3MEHUMBOCTb U
HacneACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, DpPOJIb SNUSEHEMUYECKUX gb(lKWlOpOG 6 Hacleoosanuu u
Usmerndueocmu qbeHomunultecmtx NPU3HAKOB Y OPcaAHU3IMOE.

JleMoOHCTpanun

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

Tabnmubl M cxembl: «Buabl M3MEHUMBOCTM», «MoANKUKALMOHHAS WU3MEHYMBOCTbY,
«KOMOMHATMBHASA N3MEHUMBOCTb», «Meio3», «ONnoaoTBopeHne», «I eHeTUYecKme 3ab01eBaHNs
yenoBekar», «Buabl MyTaymin».

O6opyfoBaHMe: >XuBble U repbapHble 3K3eMMNAPbl KOMHATHBLIX PacTeHWUM, PUCYHKK
(hoTorpagnn) >KMBOTHBIX C PasIMYHbIMU BAAAMUN U3MEHUMBOCTW.

JlaGoparopuasi pabGora «l/IccnefoBaHMe  3aKOHOMEPHOCTEN  MOAM(IMKALMOHHOM
M3MeHUYMBOCTU. MOCTPOEHME BapuaLMOHHOIO paja 1 BapuaLoHHOW KPUBOA».

IIpakTHyeckas padora «MyTauuy y po30(usbl (Ha rOTOBLIX MUKpONpenapaTax)».

Tema 14. I'eHeTHKA YesIOBEKA

Kapvotun uenoseka. MexXayHapofHas nporpaMma WCCrefoBaHWUs TFeHOMa YefioBeKa.
MeToabl U3yYeHUs TeHeTUKN YeNioBeKa: reHeanornyecknii, 6n3HeL0BbIA, LUTOreHeTUYECKNN,
MonynALMOHHO-CTAaTUCTUYECKUIA, MOMEKYNAPHO-TeHeTUYeckuidi. COBpeMeHHOe  onpefeneHune



reHoTuna: NosIHoreHOMHOE CeKBEeHVPOBaHWe, reHOTUMNMPOBaHWe, B TOM YMC/IEe C MOMOLLbIO MMLP-
aHanm3a. HacnefcTBeHHble 3a060n1eBaHNs YenoBeka. 'eHHbIe M XPOMOCOMHbIe 60/1e3HM Ye/IOBEKa.
BonesHu ¢ HacnefCcTBEHHOM MPeLpacrnoNOXeHHOCTbIO. 3HayeHne MeAMLUHCKOW TeHETUKM B
NPeAoTBPaLLEHNM U NIEYEHUWN TEeHETUYEeCKMX 3abonieBaHUi YenoBeka. MeguKO-reHeTnyYeckoe
KOHCYNbTUpoBaHMe. CTBOMOBbIE KETKW. [OHATUE «TEHETUYECKOrO rpy3a». TUYECKME acreKThbl
nccnefoBaHWin B 061aCTy peflakTpoBaHUA reHoMa U CTBOJIOBbIX KETOK.

"eHeTUYeCKMe (haKTOPbl MOBbLILEHHON YYBCTBUTE/IbHOCTU YeioBeKa K (M3nYecKomy U
XMMUYECKOMY 3arpsi3HEHUIO  OKpy)KatoLleil cpedbl. [eHeTUyeckas npeapacnonoXeHHOCTb
Ye/loBeKa K NaTosiornsm.

JleMoOHCTpaL U

Tabnuubl 1 cxembl: «Kapnotun 4yenoseka», «MeTofbl U3YYEHUA TEHETUKU YesloBeKa,
«["eHeTMYecKmMe 3a601eBaHNA YeNOBEKA.

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

Tema 15. Cenexuusi opraHu3MoB

JomecTukauma u cenekums. 3apoxaeHvie cenekumm v AoMecTukaumu. YueHue H. W.
BaBsunnoBa 0 LieHTpax nMpoucxoXaeHns u MHOroobpasus Ky/nbTYpHbIX pacTeHWid. Posib cenekumm
B CO3/j@aHUN COPTOB PaCTEHWIA 1 MOPOA XKMBOTHbLIX. COPT, NOpoAa, LWTamMM. 3aKOH FOMO/IOrMYeCKNX
PSAOB B HAcNefCTBEHHON M3meHumBOCTU H. 1. BaBnnoBa, ero 3HayeHue A/ CENeKLUMOHHOM
paboTbl.

MeToAbl CeneKkUMOHHON paboTbl. ICKYCCTBEHHbIA O0TOOP: MacCOBbIN U MHAMBUAYASIbHBIN.
ATanbl KOMOUHALWOHHON cenekuun. McnbiTaHne npov3soauTeneid no notomctey. OT6op no
FeHOTUMY C MOMOLLbIO OLeHKW (PEHOTUMA NMOTOMCTBA 1 OTOOP MO FEHOTUMY C MOMOLLBH0 aHan3a
OHK.

ICKYCCTBEHHbIN MyTareHe3 Kak MeTOZ CeneKUMOHHOW paboTbl. PaguaunoHHbIA Y
XUMUYECKUIA MyTareHe3 Kak WCTOYHWK MyTauuii 'y KynbTYpPHbIX (DOPM  OpraHu3mosB.
icnonb3oBaHye reHOMHOI0 pefakTUpPoBaHUsA U METOA0B PEKOMOMHaHTHBLIX AHK ans nonyyeHuns
NCXOAHOr0 MaTepvana ANa cenekuumn.

MonyyeHne nonunnovgos. BHyTpuBmgosas  rubpuamsaums.  BAn3KoOpoaCTBEHHOE
CKpeLLmMBaHue, U MHOPUAMHT. HepoACTBEHHOE CKpeLLmBaHue, U ayTopuauHr. Feteposuc v
ero npuuuHbl. Mcnonb3oBaHue retepos3uca B cenekuun. OTpanéHHas rubpuamsaums.
MpeogoneHne 6ecnnoamst MeXBWUAOBbIX TMOPMAOB. [LOCTMXKEHMSI CeNnekuun pacTeHuin wu
YXVBOTHbIX. «3enénas pegontoyusy.

CoxpaHeHMe N M3y4YeHMe TeHETUYECKUX PEeCYpCOB KY/IbTYPHbIX PacTeHUil U UX AUKKX
poAnYen Ans co3fgaHns HOBbIX COPTOB M TMOPUAOB CENIbCKOXO3ANCTBEHHbIX KYNbTYp. M3yuenue,
COXpAHEHUE U ynpaeleHue ceHemudecKumu pecypcamu CeNbCKOX03AUCMBEHHbIX U npombvlCll06blX
HCUBOMIHBIX 6 YCJIAX YAYHUULCHUS CYUeCmeyroyux u CO30AHUSL HOBbIX I’lOpOO, JUHUL U Kpoccos, 6
mom yucie ¢ npuUMeHeHuem CoO8pEeEMEHHblIX Memooos HA)Y4YHbIX uccvze@oeaﬁuﬁ, nepedoeblx uoet u
nepcnekmueHvlx MexHonA02Ul.

JleMoOHCTpaL UK

MopTpetbl: H. V. Basunos, V. B. MuuypuH, I'. [. KapneyeHko, I1. . JTyKbHeHKo, b. /1.
AcTtaypos, H. bopnoyr, 4. K. benses.

Tabnuubl N cxembl: «LIeHTPbI NPOMCXOXAEHWS U MHOM006pa3ns KyNbTYPHbLIX PacTeHNii»,
«3aKOH TFOMOJIOTMYECKUX PAJOB B HACMeACTBEHHON W3MEHUMBOCTU», «MeToabl CenekLumn»,
«OTganéHHas rnbpuamsauns», «MytareHes».

JlaGoparopuas pa6ora «/I3yyeHne COPTOB Ky/bTYPHbIX PaCTEHWUIA M NOPOL LOMALLHUX
YXUBOTHbIX».



JlaGoparopuas patdora «/13yyeHne MeTOL0B CENEKLMNN PACTEHNI».

IMpakTuyeckasi padora «[1pPUBMBKA PACTEHNIA».

Okckypeusi «OCHOBHble METOAbl U JOCTUKEHUS CeNeKuMW PacTeHUA U XMBOTHBIX (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 OMOTEXHONMOMMW, — K/IETOYHbIE W TKaHeBble KY/bTYpbl,
MUKPOOPraHM3Mbl, WX XapakTepucTtvka. TpaguuMoHHas O6uoTexXHoNMornsa: xneboreyeHue,
MoNyYeHVe K1CIOMONOYHbIX NPOAYKTOB, BUHOAeNMe. MUKPOOMONOrMYecknin cuHTe3. O6beKTbI
MUKPOGUOOrMYECKUX TEXHONOIMiA. MNpon3BOACTBO 6e/Ka, aMMHOKMUCIOT U BUTAMUHOB.

Co3fjaHne  TEXHOMOTMA W WHCTPYMEHTOB  LiefleHanpaBNeHHOro  U3MeHeHus 1
KOHCTPYMPOBaHUSA TeHOMOB C LiefIbl0 NOMYYeHNs OPraHn3MOB Y UX KOMMOHEHTOB, COAepKaLLmX
He BCTpeyvaroLLmecs B NpMpose OBMOCUHTETUYECKME MYTHN.

KneTtoyHas uHXeHepusi. MeTofbl Ky/nbTypbl KNeTOK WU TKaHeil pacTeHUi U XMBOTHbIX.
KpunobaHkn. ComaTtnyeckas rmépuamsauymsi 1 coMaTuyeckuin ambpuoreHes. Kicnonb3oBaHue
I'aI'IfIOI/l,D'OB B CEﬂeKU.VIVI paCTeHVII‘/JI. HOﬂyquue MOHOKIOHAAbHBIX anmumen. Hcnonv3osanue
MOHOKJIOHAJIbHBIX U NOJUKTIOHRAJNIBbHbLIX AHmMumesl 6 MedzmuHe. MCKyCCTBEHHOG OI'U'IOAOTBOpeHVIe.
PEKOHCTPYKUMA ANLEKNETOK M KNOHMPOBaHME XXUBOTHBIX. MeTog TpaHCniaHTaumm aaep KNeTok.
Texuonoauu 03@0p06JZ€HZ/b‘i, KyJbmueupoearust u MUKDOKIORAJIbHO20 PA3ZMHROINCEHUA
CeNbCKOXO03AUCHEEHHbIX KyJsioemyp.

XPOMOCOMHast U reHHast MHXXeHepus. VICKYCCTBEHHbIW CUHTE3 FeHa U KOHCTPYMpOBaHMWe
pekoMOuHaHTHbIX OHK. Cozoanue mpamnceennvix opeanusmos. [JOCTXKEHUA N NepPCneKTVBbI
XPOMOCOMHOM W TEHHOW WHXEHepuu. IKONOTMYECKMe W 3TUYeCKMe MpobnemMbl reHHOM
NHXXeHepuu.

MeanumHcKme 6roTexHonoruun. NoctreHomHas umdposas MeguumHa. MNMLP-anarHocTuka.
MeTaboNOMHbIN aHaNN3, reHOLEHTPUYECKUIA aHa/IM3 MPOTEOMa Ye/I0BEKA [/19 OLLEHKN COCTOAHMA
ero 340poBbs. Icnonb3oBaHMe CTBOMIOBbLIX K/IETOK. TapreTHas Tepanus paka. 3D-61MonHXeHepus
AN pa3paboTKy (PyHAAMEHTa/IbHbIX OCHOB MeAULMUHCKMX TEXHOIOMNIA, CO3LaHNA KOMIMIEKCHBIX
TKaHell CoYeTaHWeM TEXHOIOTMIA TPEXMEPHOro BMONPUHTMHIA MU cKapgonguHra Ans peLleHmns
3a/a4 NepcoHaIM3MpPoBaHHOM MeANLMHBI.

Co3faHne BEKTOPHbIX BaKUMH C LEeMbl0 06ecneyeHnss KOMOVMHMPOBAHHON 3aluTbl OT
Bo36yauTenein OPBW, ycTaHOBNEHWE MOMEKYNSPHBLIX MeXaHU3MOB (DYHKLMOHUpOBaHMUA PHK-
COAepXKaLLMX BUPYCOB, BbI3bIBaOLLMX 0COO0 ONacHble 3a60/1eBaHNSA YeN0BEKA U XXMBOTHbIX.

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 — BaXKHelLWas Npon3BOAMTEbHAA Cula COBPEMEHHOCTH (Ha
OMOTEXHONOrMYECKOE NPOU3BOACTBO)».

11 KJIACC
Tema 1. 3apoxkaeHue ¥ pa3BuTHE IBOJIOIMOHHBIX MPeICTABJIEHNH B OMOJIOTHH

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



[BvXyuime cuibl  3BoMOUMM BUAOB No Y. [apBuHY (BbICOKas WHTEHCMBHOCTb
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 (Mo Jlamapky)», «MexaHn3m popM1poBaHUA NPUCNOCOBNIEHNIA Y PACTEHUIA Y XKMBOTHbIX
(no Namapky)», «KapTa-cxema MapLupyTta nytewectsus Y. OapBuHa», «Haxoakn Y. JapBuHa»,
«PopMbl 60pbObI 3a CyLLLECTBOBaHNE, «lopoabl ronybei», «MHoroobpasme KynbTypHbIX (hopM
KanycTbl», «[lopoabl AOMALLHUX >XMBOTHbIX», «Cxema 06pa3oBaHWs HOBbIX BMAoB (no Y.
[apBuHy)», «Cxema COOTHOLUEHMS [ABVKYLUMX CWUN 3BOMOLMU», «OCHOBHbIE MOMOXEHUA
CUHTETUYECKOW TEOPUI 3BOHOLLUN,

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

Monynauma Kak 3nemMeHTapHas efuHuua 3BoMouMn. COBpPeMEHHbIE METOAbl OLIEHKU
reHeTMYeCKOro pasHoobpasmns n CTPYKTYpbl NONynauuii. ameHeHne reHogoHLa Nonynsuum Kak
a/leMeHTapHOe 3BO/IOLUMOHHOE fBNEHMe. 3aKOH FeHeTUYecKoro pasBHoBecus k. Xapgu, B.
BaliH6epra.

AnemeHTapHble (akTopbl (ABMXYLME CUMbI) 3BOAKOLUMK. MyTauMOHHBIA  npouecc.
Komb6uHaTMBHasA M3MEHYMBOCTb. [Jpeiid reHoB — Cy4aiHble HeHarpaB/ieHHbIe M3MEHEHUS YacTOT
annenein B nonynaumax. SpQekt ocHoBatens. dpgexm 6ymoiiounozo copaviuika. CHudiceHue
2eHemuyecKo2o pazHooopasus. npuduHsl u cieocmeus. Ilpossnenue sghgpexma opetigha 2ernog 6
oonvuux u manvix nonyasayusx.  Mwurpauun.  Msonauus  nonynsuuin: - reorpadmyeckas
(npocTpaHcTBEHHasA), Gronornyeckas (PenpoayKTUBHaSA).

EcTecTBeHHbIN OTOOpP — HanpaBnswoWwmiA (akTop 3BOMOLMN. DPOPMbl €CTECTBEHHOMO
oTbopa: ABVMXKYLUMA, CTabUNM3NPYIOLWMIA, pa3pbliBatoWnin (AUM3pYNTUBHBIA). MonoBoi oT60p.
BO3HVWKHOBEHWE M 3BO/OLMA COLMATIbHOIO NOBELEHNS XNBOTHBbIX.

Mpncnoco6/ieHHOCTb OPraHW3MOB KakK pesy/ibTaT MUKPO3BOMOLUMN. BO3HUMKHOBEHME
npucnocobsieHniA y opraHnaMoB. ApomMopdosbl 1 ngnoagantaunn. Mpuvepbl NPUCNocobIeHNiA Yy
OpraHM3moB:  MOPMOSIOrNYecKne,  (U3NOMOTMYECKNe, OUOXMMUYECKME, MOBeLEHYECKME.
OTHOCUTENBHOCTb NPUCNOCOB1EHHOCTM OPraHU3MOB.

Bua, ero kputepum n CTpykTypa. BuaoobpaszoBaHue Kak pe3ynbTaT MUKPO3BOHOLMMN.
N3onauma — kno4veBor (aktop BuaoobpazoBaHus. Tyt n cnocobbl BUL00OPa30BaHUS:
annonarpuyeckoe (reorpaMyeckoe), cumnaTpuyeckoe (3KOMOTMYECKOE), «MIHOBEHHOE»
(nonmnnoungmsaums, rnépmamsaums). 4amTensHOCTb 3BOMOLMOHHBIX NPOLECCOB.

MexaHn3Mbl (HOPMMPOBaHNA BNONOrMYECKOro pasHo06pasus.

Pofb  3BOMOLUMOHHOA  GuonormM B pa3paboTKe HayyHbIX METOAO0B  COXPaHeHWs
6ropasHoobpasna. MUKPO3IBOMIOLMSA M KO3BOMOLMA MapasMToB M UX X035eB. MexaHu3Mbl
(hopmMMpOBaHNS YCTONYMBOCTM K aHTMOMOTMKAM M Coco6bl 60pbObI C HEA.

JeMoHCTpauMu

MopTpeTbl: C. C. YeTBepnkos, 3. Maiip.

Tabnmupl n cxembl: «MyTalMOHHaA U3MEHUMBOCTbY», «ITONYNALUNOHHAA CTPYKTYpa BUaa»,
«CxeMa nposiBneHUs 3akoHa Xapau-BaiiHGepra», «[BKywime CUbl  3BONIOLMUN»,



«3JKOMOrNYeckasn M30NauMs Monynaumin - ceBaHCKOW hopenn», «eorpaduyeckas M3onaums
NNCTBEHHMLI CMOMPCKON M NIMCTBEHHULbI AaypPCKOM», «oNyNAaUMOHHbIE BOHbI YACIEHHOCTM
XULLHUKOB W XepTB», «Cxema [elCTBUA eCcTeCTBEHHOro ot6opa», «Popmbl 60pbObI 3a
CyLLEeCTBOBaHUE», «HAyCTpranbHbIi MeNaHn3m», «KuBble NCKOMaemble»,
«MOKPOBNTENBCTBEHHAS OKpacka >XMBOTHbIX», «[lpeqynpexaarollas OKpacKa >KMBOTHBIX»,
«®Pusmonornyeckme agantauyum», «prcrnocobieHHOCTb OpraHM3MoB M eé OTHOCUTENbHOCTbL,
«Kputepun Buga», «Buabl-gBOMHUKKM», «CTpyKTypa Buga B npupoge», «Crnocobbl
B1Ao06pa3oBaHus»,  «leorpadmyeckoe  BuaoobGpa3oBaHWe  TPEX  BWAOB  MlaH[bILLEN»,
«DKOMormyeckoe BMA00Opa3oBaHME BWMAOB CUHWLY», «[lonnnnonabl pacTeHuii», «KanycTHo-
pefeyHbI rnopua».

Ob6opyaoBaHue: repbapun pacTeHWiA, KONMeKUMM HaCeKOMbIX, Yydena NTUL U 3Bepei C
npuMepamn pasinyHbIX NPUCNOCO6NEHWIA, Yydena NTUL, U 3Bepeit pasHbIX BUAOB, repbapum
pacTeHnin 6NM3KNX BUAOB, 06pa30BaBLLMXCS PasIMyYHbIMI cnocobamu.

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

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

JlaGoparopuas padora «CpaBHeHVe BULO0B N0 MOPOSIOrMYECKOMY KPUTEPUIO.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeToAbl U3y4eHNs Makpo3BOMHOLMN. [1afIeOHTOIONMYECKME METOLbI U3YUYeHUS 3BOIOLNN.
MepexofHble POpMbI 1 (UNIOreHeTUYECKUNE PAabl OPraHU3MOB.

Buoreorpadnueckne metofbl M3ydeHus 3Bosouun. CpaBHeHVEe qiopbl U (hayHbl
MaTeprKOB 1 OCTPOBOB. buoreorpadguyeckme o6nactv 3emnu. Buabl-sHAEMUKN U PENUKTBI.

AMOPUOIOrNYECKE M CPaBHUTENIbLHO-MOPJOIOrMYECKNe METOAbI M3YYeHUs 3BOMHOLUN.
"eHeTMYecKMe MexaHW3Mbl 3BOJIOLMM OHTOreHe3a M MOSABAEHUSA 3BOMOLMOHHbLIX HOBLLECTB.
["OMOSIOrNYHbIE N aHANOrNYHbIE OpraHbl. PyAMMeHTapHble opraHbl U ataBu3Mbl. MonekynspHo-
reHeTMyeckme, OMOXUMWUYECKME W MaTemaTMyecKme MeToAbl  M3YYeHUs  3BOJIOLMMN.
"OMosiornyHble reHbl. CoBpeMeHHble METO/bl MOCTPOEHUS (DUIOreHETUYECKUX AePEeBLEB.

XpOMOCOMHbIe MyTaLun 1 3BOMKOLUA TEHOMOB.

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

JleMoOHCTpaL UK

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

Tabnumupl 1 cxembl: «PUIOTEHETUYECKUIA PSAA NOLIaaN», «APXEONTEPUKE», «3Bepo3ybble
Awepbl», «CTeroueans!», «PUHNOPUTBI», «CemMeHHble NanopoTHUKW», «buoreorpaguyeckme
30Hbl 3emnun», «[peid KOHTUHEHTOB», «PennKTbl», «HavanbHble CTagunm 3MOPUOHANILHOIO
Pa3BUTUSA NMO3BOHOYHBIX XXMBOTHbIX», «["OMOIOTMYHbIE U aHAIOTUYHbIE OpPraHbl», «PYAUMEHTbI»,
«ATaBu3MbI», «XPOMOCOMHbIE HabOpbl YenoBeKa W LIMMMaH3e», «[NaBHble HamnpaBieHns
3BoMMOLMN», «OBLLMe 3aKOHOMEPHOCTM 3BOJTHOLNN».

ObopynoBaHve: KOMMeKkuuu, repbapvmn, MynsXXU KCKOMAEMbIX OCTATKOB OPraHn3mos,
MY/SXKN TOMOJIOTUYHbBIX, aHaNIOMMYHbIX, PYAUMEHTapPHbLIX OpPraHoB M aTtaBM3MOB, KOJJIEKLMM
HaCeKOMbIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

HayuHble rvnoTesbl MPOMCXOXAEHWUA XW3HWM Ha 3emne. AbGuoreHes v naHcnepmus.
[loHayuHble MpefcTaBneHns O 3apOXAEHUN KU3HU (KpeauuoHu3m). 'mnoTesa NOCTOAHHOrO
CaMO3apOXKAEHNA XKN3HU U eé onpoBepxxeHue onbiTamuy @. Peau, J1. CnannaHuaHu, J1. MNMacTepa.
[MPOUCXOXAEHNWE YXKN3HWN 1 acTPOBKNOIOTUS.



OCHOBHbIe 3Tanbl HeOpPraHMYecKoii aBonouun. MnaHetapHas (reonornyeckas) 3BOMHOLNS.
XvMuyeckas 3BoMOLMA. ABUOreHHbIN CUHTE3 OpraHNMYecKMX BELLEeCTB M3 HeOopraHWYecKumX.
OnbiT C. Munnepa v I'. KOpu. Obpa3osaHune nosvMmMepoB U3 MOHOMepPOB. KoalepBaTHas rurnoTesa
A. V. OnapuHa, rmnotesa nepBnyHOro 6ynboHa [pK. XongeiHa, reHetndeckas runoresa I
Ménnepa. Pnéosumsl (T. Yek) n runotesa «mmpa PHK» Y. T'mnéepta. ®opmuposaHe MembpaH
N BO3HWKHOBEHWE NMPOTOKNETKMW.

Vctopua 3emnnm ©n MeToabl €@ u3ydeHus. VICKOnaemble OpraHMYeckme OCTaTKW.
FeoxpoHonorms ©  eé wmeTodbl. OTHOCWUTENbHas M abCoMOTHAsA  TEOXPOHOMOrUS.
["eoxpoHonornyeckas LKana: 30Hbl, 3pbl, Nepuoibl, 3NMOXK.

HavanbHble aTanbl OpraHUYeckom 3sBonouumn. MossneHne 1 3BOMIIOLMSA NEPBbIX KIETOK.
3sonouna MetabonusMa. Bo3HMKHOBeHMe nepBbIX 3KocUCTEM. COBpPeMeHHble MUKPOGHbIE
OVOMNEHKM KakK aHanor nepsBbiXx Ha 3emne coobulects. CTpoMaTtonuTbl. [pokapuoTbl ©
3YKapuoThbl.

MpoucxoxaeHvie 3ykapnoT (CrM6uoreHes). SBOJIOLMOHHOE MPOUCXOXIEHWE BUPYCOB.
[MponcxoxaeHne  MHOFOKMNETOYHbIX  OpraHnM3MoB.  BO3HWKHOBEHWE  OCHOBHbLIX  Tpynn
MHOTOK/IETOYHbIX OpraH/3moB.

OCHOBHble 3Tarbl 3BOMIOUMUM BbICWUMX pacTeHnil. OCHOBHble apoMop(o3bl PacTeHWiA.
BbIxog pacTeHuii Ha cyLuy. MosBieHre CNopoBbIX PACTEHWI 1 3aBOeBaHNE UMK CyLIN. CeMEHHbIe
pacTeHus. MponcxXoXaeHme LIBETKOBbLIX PACTEHWIA.

OCHOBHble 3Tarnbl 3BOMOLMN XMUBOTHOTO Mupa. OCHOBHble apoMop(03bl XMBOTHBIX.
Benpckas hayHa. Kembpuinckunid B3pblB — NOSB/IEHNE COBPEMEHHbIX TUMOB. [epBble XOPA0BbIE
XXMBOTHbIE. Y)XM3Hb B BOAE. DBOMOLMA MO3BOHOUHBIX. MPONCXOXaAEHME aM(pNONIA 1 PeNTUINIA.
MpoucxoxaeHvie MnekonuTarowmx n ntud. MpuHUMn KIoYeBoro apomopgosa. OcBOeHMe
6eCno3BOHOYHLIMW M MO3BOHOYHbLIMU XXMBOTHBIMU CYLUW.

Pa3BuTMeE XN3HW Ha 3em/e Mo 3apam ¥ nepuojam: apxei, NpoTepo30i, Naseo3oi, Me3o3oi,
KaliHOo30M. O6LLas XxapaKTepuCcTMKa Kiimmara 1 reosiorMyeckmx npoLieccos. MosiBneHne 1 pacuBeT
XapakTepHbIX OpraHvW3MoB. YT/ieobpa3oBaHue: ero YC/noBUA W BAWSHWE Ha ras30Bblii COCTaB
aTmocdepbl.

MaccoBble BbIMUPaHUA — 3KOMOTMYECKME KPU3UCLI MpoLunoro. MpuynHbl U cneacTeus
MacCoBbIX BbIMUPaHWil. COBPEMEHHBIN 3KOMOMMYECKNA KpU3nUC, ero ocobeHHocTun. Mpobnema
coxpaHeHuns buopasHoobpasnsa Ha 3emse.

CoBpeMeHHas cuctemMa opraHMyeckoro mupa. MpuHUMnbl Knaccugmkauum opraHu3mos.
OCHOBHbIe crcTEMATUYECKNe TPYnnbl OpraHN3MOB.

JleMoOHCTpaLun

MopTtpeTbl: ®@. Peawn, J1. CnannaHuaHu, J1. Mactep, W. . MeuHunkos, A. . OnapuH, [X.
XongenH, . Ménnep, C. Munnep, . FOpw.

Tabnuubl 1 cxeMbl: «CxeMa onbita @. Pean», «Cxema onbiTa J1. Mactepa No M3y4yeHUto
caMo3apoXKaeHUs Xu3HU», «Cxema onbita C. Munnepa, I'. FOpu», «3Tanbl HeOpraHMYeCKoii
3BOMOLMN», «["e0XpOHONOrMyeckas Likana», «HavanbHble 3Tanbl OPraHWYecKOl 3BOMOLMN,
«Cxema 06pa30BaHUs 3yKapnoT NyTEM cUMBMOoreHesa», «CucTema X1Boi Npupoapl», «<CTpoeHne
BUpYyca», «ApOMOpPO3bl  PacTEHUN», «PuUHMODUTLI», «OOHOK/IETOUYHbIE  BOLOPOC/IN,
«MHOroKneTouHble BOAoOpoCAN», «Mxu», «[1anopoTHUKU», «[ ONI0OCEMEHHbIE PaCTEHUS,
«OpraHbl LBETKOBbIX pPacTeHU», «Cxema pasBMTUA >KMBOTHOFO Mupa», «ApoMOpgo3bl
XXUBOTHbIX», «[lpocTeiume», «KuLeYHONONOCTHbIE», «I110CKMe 4vepBu», «YNeHUCTOHOrME,
«Pblbbl», «3eMHOBOAHbIE», «ITpecMblKatolmecs», «MTuupl», «MaekonuTatowme», «Pa3BuTue
XW3HN B apXeicKol ape», «Pa3BUTUE XM3HU B MPOTEPO30MCKONA 3pe», «Pa3BUTUe XKU3HW B



Naneo30iMcKol ape», «Pa3BUTINE XKU3HN B ME3030CKON 3pe», «Pa3BuTre XN3HW B KaiHO30MCKO
ape», «COBpPeMeHHAs CUCTEMA OPraHNYeCcKoro Mmpa.

ObopynoBaHve: repbapun pacTeHUA Pas3IMYHbIX OTAENOB, KOMMEKUMN HACEKOMbIX,
B/I&XKHbIE Npenaparbl >XMBOTHbLIX, PakOBUHbI MOJIIFOCKOB, KOJIMIEKLUN WTIOKOXWX, CKeneTbl
MO3BOHOYHbLIX >XKUBOTHbIX, 4ydena MTWUL, W 3Bepeid, KOMMEKUMM OKaMeHeNoCTeld, MOoNe3HbIX
MCKONaeMbIX, MYNsHXKN OPraHNYeCcKnX 0CTaTKoB OPraHU3MOB.

BuprtyanbHas jgabopatopHas padora «MogennposaHvue onbiToB Mwunnepa—HOpu no
M3y4YeHMI0 abMOreHHOr0 C1HTE3a OpPraHNYeCcKMX COeAVHEHWIA B MEPBUYHOI aTMOCtepe.

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

IIpakTuyeckasi padora «/13yyeHre 0CO6EHHOCTEN CTPOEHNS PaCTEHNIA PasHbIX OTLE/IOBY.

IMpakTuyeckasi padora «l/13yyeHre 0CO6eHHOCTE CTPOEHNSA MO3BOHOYHbLIX XXUBOTHbIX».

Tema 5. IIpoucxoskaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pasgenbl 1 3aga4un aHTpornonorun. Metofbl aHTPONOOr UK.

CTaHOB/IEHVE MPeACTaBNeHNA O NPOUCXOXAEHUN YenoBeKa. PenMrnosHble BO33PEHWS.
CoBpeMeHHbIe Hay4Hble TEOPUN.

CXOACTBO YenoBeKa C OKMBOTHbIMW. CUCTEMATUYECKOe MOJIOKEHNE  YeNOBeKa.
CBuaetenbcTBa CXOACTBA Ye/lOBEKA C  HKUBOTHLIMU:  CPaBHUTE/IbHO-MOP(ONOrNYecKme,
aMbpuonornyeckune, MU3N0NOro-oMoxmmmuyeckune, noeepeHYeckme. OTAMUMA  4enoBeka OT
XXMBOTHbIX. MMPAMOXOXKAEHNE U KOMM/EKC CBA3AHHLIX C HUM MPU3HAKOB. PasBMTUE OM0BHOIO
MO3ra 1 BTOPOI CUrHA/IbHON CUCTEMBI.

ABvxyLume cunbl (pakTopbl) aHTPOMoreHesa: 61MonorMyeckune, counanbHble. COOTHOLLEHNE
OMONOrNYECKMX 1 COLMaNTbHbIX (DaKTOPOB B aHTPOMOreHese.

OCHOBHble CTafiMn aHTponoreHesa. PaHHWe YenoBekoobpasHble 06e3bAHbI (MPOKOHCY/IbI) U
paHHWe MOHrnabl — 06LMe MpeaKn YenoBeKoobpasHbIX 06e3bsH 1 togen. ABCTPaIONUTEKN —
[BYHOIMe npeskn niofei. Yenosek yMmesiblid, Nepsble U3roTOBAEHUS OpPYAMIA Tpyda. Yenosek
NPAMOXOAALLMIA 1 NePBbI BbIXOA NHO4eN 3a npefensl Appukn. Yenosek reiigens6eprckuii —
06LLMI NpefoK HeaHAEPTaIbCKOrO Ye/ioBeKa 1 YesioBeKa pasymMHOro. Yenosek HeaHAepTa/IbCKUiA
KakK BWf NtOfEeN XO0M0LHOro Kiumara. YenoBek pasyMHbIi COBPEMEHHOIO TWUMa, AEHUCOBCKWIA
4esiloBEK, OCBOEHME KOHTUHEHTOB 3a npegenamn AQpuku. ManeoreHeT1Ka 1 NaneoreHoMuKa.

3BOMOUNA COBPEMEHHOIO YenioBeka. ECTecTBeHHbI OTOOP B MOMYNAUMAX UYeroBeKa.
MyTaumoHHbIV npouecc U NoAMMopgu3mM. MonynsaumoHHbIe BOMHBI, Apeid) reHoB, MUrpaums u
«3()heKT ocHOBaTeNS» B MONYNALMAX COBPEMEHHOIO Ye/I0BEKa.

Yenoseuyeckune pacbl. MoHATME O pace. bonblive pacbl: eBporieomaHas (eBpasniickas),
aBCTpasio-HerpongHas (3KeatopuasibHast), MOHrosnongHas (asmarcko-amepuKaHckas). Bpems u
MyTW paccefieHns Yenoseka MO nnaHeTe. EAMHCTBO  4enoBeyeckux pac. HayyHas
HECOCTOATENbHOCTb pacu3mMa. Mprcnocob1eHHOCTb YeNoBeKa K PasHbIM YCI0BUAM OKPYXKatoLLLeN
cpedbl. BnunsHue reorpagmyeckoin cpedbl U Apeiiga reHoB Ha MOpPMoornio 1 QU3NoIorunto
yesioBeKa.

MexaucumnamHapHble MeTofbl B (M3MYeckoil  (BMONOrMyeckon) aHTPOMOOrUN.
OBOMOUMOHHAA  aHTPOMNOMOrMA M MasiedaHTPONONOINA  Ye/IOBEYECKUX  MOMYNALMIA.
BuocounanbHble  MUCCNefoBaHWA — MPUPOAblI  YenoBeka.  ViccrefoBaHve  KO3BOMHOLMM
6MONOrNYeCKOro 1 CoLMabHOro B Ye/IOBEKE.

JleMoOHCTpanuu

MopTpeTbl: Y. OapsuH, J1. lnkn, A. A. PoruHckuia, M. M. MepacvmosB.



Tabnuubl 1 cxembl:  «MeToAbl  aHTPOMOMOrMM»,  «lONIOBHOM  MO3F  YesloBEKa,
«YenoeekoobpasHble 006e3bsHbI», «CKeneT 4efioBeka W CKeneT LuMmnaHse», «PyAuMEHTbl U
aTaBuM3Mbl», «[BMXYLUME CUMbl  @HTPOMOreHesa», «3OBOMOUMOHHOE [PEBO YesioBeKa,
«ABCTpanonmTek», «4enoBek ymenblii», «HenoBek nNpaMoxoaawuii», «deHNCOBCKNA YeNoBEK»
«HeaHaepTanbLbl», «KpoMaHbOHLbI», «[1pefKn 4enoBeka», «3Tarbl 3BOMOLUMM Ye0BEKA»,
«Pacbl YyenoBeKa».

O6opyfoBaHMe: MynsXXK OKaMeHeslocTel, NpeLMeToB MaTepuanbHOM Ky/bTypbl NPeLKOB
yenoBeKa, penpoayKuuu (hotorpagunmn) KapTuH ¢ MUGOIOrMYECKUMI 1 BUBNEACKMMI CIOXKeTaMI
MPOMCXOXAEHNA YeNoBeKa, (poTorpamm Haxo[oK WCKOMaeMblX OCTATKOB YesloBeKa, CKeneT
yesioBeka, MOAE/Nb Yepera YenoBeka W Yeperna LUMMMAH3e, MOLE/b KUCTW YenoBeka U KWUCTU
LUMMMaH3e, MOAEeNM Topca NPesKoB YenoBeka.

JlaGoparopuasi pa6ora «l/3yyeHVe OCOGEHHOCTeNM CTPOEHUS CKeneTa 4esioBeka,
CBfA3aHHbIX C NPAMOXO0XKAEHUNEM.

IpakTuyeckas padora «/13yyeHne 3KONOMrMUYECKNX afanTauuii YenoBekar.

Tema 6. IxoJiorus — HayKa 0 B3BAUMOOTHOIICHUAX OPraHu3MoOB U HAAOPraHu3MEHHbIX
CHCTEM C OKpY:Kawueil cpenoi

3apoXaeHne n pa3BuTMe 3konorum B Tpygax A. F'ym6onbgra, K. @. Pynbe, H. A.
CeBepuoBa, 3. l'ekkens, A. TeHcnn, B. H. CykauéBa. Pa3genbl 1 3agayun akonorun. Csasb
3KOJIOTUN C APYTMMU HayKaMu.

MeTogabl 3Konoruu. onesble HabNIOAEHUA. DKCNEPUMEHTLI B 3KONOTMN: MPUPOAHbIE Y
nabopartopHble. MogenMposaHve B 3KOM0rMU. MOHUTOPUHT OKPYXKaKOLLE Cpefbl: OKa/IbHbIN,
PErMoHasbHbIN U rNo6abHbIN.

3HauyeHMe 3KOMIOrMYECKUX 3HAHWIA ONA 4YenioBeka. OKOMIOrMYecKoe MUPOBO33PeEHME Kak
OCHOBa CBf3el YesioBeyeCTBa C MNPUPOAOI. DPOPMUMPOBaHME 3KONOTUYECKOW KYNbTypbl W
9KO0NOrMYeCKOW rpaMOTHOCTY Hace/eHus.

JleMoOHCTpaLun

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

Tabnuupbl 1 cxembl: «Paszaenbl 3Konorum», «Metofbl 3KONorum», «Cxema MOHUTOPUHTA
OKpYXXatoLLeli cpefbl».

JlaGoparopuasn pa6ora «/13y4eHne MeTO0B 3KONIOrMUYECKMUX NCCNEL0BAHNIA».

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Jkonornyeckne (akTopbl W 3aKOHOMEpPHOCTM UX  feicteus.  Knaccuukauyus
9KOJIOTUYECKMX  (haKTOpPOB:  abuoTuyeckune, OMOTUYECKME,  aHTponoreHHble.  O6Lne
3aKOHOMEPHOCTU AeNCTBIUA IKOMOrMYeckmx (aktopos. MNpasuno MuHumyma (K. LLinpeHrens, HO.
NInénx). TonepaHTHOCTb. OBPUONOHTHbLIE Y CTEHOOUOHTHbLIE OPraHM3Mbl.

AbroTunyeckmne hakTopbl. CBET KakK 3KOIOrMYecknii aktop. [eincTeme pasHbIX y4acTKOB
CO/MIHEYHOrO CMEeKTpa Ha OpraHuW3mbl. JKOMIOMMYECKME TPYMMbl PAaCTEHUIA M XKUMBOTHBLIX MO
OTHOLUEHWIO K CBETY. CurHasibHas posib cBeta. POTONepuoan3m.

TemnepaTtypa Kak 9KONOrMYecKMin (haktop. [eicTsue Temnepatypbl Ha OpraHu3Mbl.
MoKMNOTEPMHbIE 1 TOMONOTEPMHbIE OPraHn3Mbl. IBPUTEPMHbIE U CTEHOTEPMHbIE OPraHn3Mbl.

BnaXKHOCTb Kak 3KONOrmyeckuii aktop. MpucrnocobnieHns pacTeHWin K NoLAepXXaHuto
BOAHOro 6anaHca. Knaccugmkaums pacTeHWiA MO OTHOLWEHM0 K Boge. pucrnocobnieHums
YXUBOTHbIX K U3MEHEHUIO BOAHOI0O PeXnMa.



Cpepgbl 06UTaHUA OPraHW3MoB: BOAHasA, Ha3eMHO-BO3AYyLUHasd, MO4YBEHHasd, /youHHas
MOANOYBEHHAsA, BHYTPMOPraHM3mMeHHas. PU3NKO-XUMUYECKME OCOBEHHOCTU cped 0bUTaHus
opraHn3mMos. MprcrnocobneHns opraHM3MoB K XKM3HM B pasHbIX cpefax.

Bronornyeckne putMbl. BHewHWEe U BHYTPeHHWE pUTMbl. CYTOUHbIE U TOANYHBIE PUTMBI.
Mpncnoco61eHHOCTb OPraHM3MOB K CE30HHBLIM U3MEHEHWSAM YCO0BUIA XKU3HN.

YKn3HeHHble (hopMbl OpraHu3MoB. MOHATME O XM3HEHHON (hopme. XKU3HeHHbIe OpPMbI
pacTeHWIA: AepeBbsl, KYCTapHWKW, KYCTapHWYKKW, MHOTO/IETHWE TpaBbl, OAHONETHME TpaBbl.
YKM3HEHHble (HOPMbl XKMBOTHBIX: TUAPOOMOHTLI, TFe0BMOHTLI, a3P0OUMOHTLI. OCOBEHHOCTM
CTPOEHUSA 1 06pa3a XU3HMU.

BuoTnyeckne  aktopbl. Buabl  GMOTUYECKUX  B3aMMOAEWCTBUI:  KOHKYPEHLUS,
XWULHNYECTBO, CUMOKNO3 1 ero ¢opMbl. MNapasntnsm, Koonepauus, MyTyaansm, KOMMEHCaIN3M
(KBapTUpPaHTCTBO,  HaxnebHmMyecTBO). HeTpodmyeckne  B3aMMofenCTBUA  (TOMMYECKNE,
(hopuyeckme, habpuyeckme). 3HavyeHMe OMOTMYECKUX B3aMMOLENCTBUMA ANA CYyLLECTBOBaHMS
OpraH13mMoB B cpefie 06uTaHus. MPUHLMN KOHKYPEHTHOIO UCK/THOYEHNS.

JleMoOHCTpaL U

Tabnuubl N cXeMbl: «3KOMOrMyeckne PakTopbl», «CBETOBOW CMEKTP», «IKOMOTMYECKME
rPYNMbl XXMBOTHbIX MO OTHOLUEHUIO K CBETY», «TEMNNOKPOBHbIE XXMBOTHbIE», «X0N0HOKPOBHbIE
XMBOTHbIE», «®PU3M0N0rMYecKMe afanTaumn XMBOTHbIX», «Cpeabl 0O6MTaHMS OpPraHM3MOB»,
«buonornyeckme puTMbl», «KN3HEHHbIE (DOPMbI PACTEHUIN», «KM3HEHHbIE (HOPMbI XMBOTHBIX»,
«QKOCUCTEMA LUMPOKONMCTBEHHOMO neca», «3AKOCUCTeEMa XBOMHOro neca», «Llenyu nutaHus»,
«XULLHNYeCTBO», «NapasnTnam», «KOHKYpeHUMs», «CUMO103», «KoOMMeHCann3ms.

Ob6opyaoBaHue: repbapun pacTeHWin N XKMBOTHBLIX, MPUCMOCOBNEHHBIX K BUSHUIO
Pa3IMYHbIX  3KOMOTMYECKMX  (DaKTOpOB, repbapun  CBETOMOOMBBLIX, TEHEOOUBbLIX U
TEHEBbIHOC/IMBbLIX PAaCcTEHWIA, CBETOMOOMBbLIE, TEHENOMBbIE M TEHEBbIHOC/IMBLIE KOMHATHbIE
pacTeHus, repbapmm 1 KoNNeKUmMm Tennon6mBbIX, 3MMOCTONKNX, MOPO30YCTOMUMBBIX PACTEHWA,
yyyena MTUL, W 3Bepei, repbapuv pacTeHWUiA, OTHOCALLMXCS K rurpogutam, Kcepodgutam,
mMe30(MTam, KOMHaTHbIE pacTeHUs JaHHbIX FPYNM, KONNEKLMN XXMBOTHbIX, 0OMTatOLLMX B pa3HbIX
cpefax, repbapum M KOMNMEKUMM PacTeHUA U XKMBOTHbIX, ObGnajarowmnx  4yeptamu
NPUCNOCco6/IEHHOCTM K CE30HHbIM W3MEHEHUAM YC/OBUIA XXWU3HW, repbapum v KOnnekumum
PacTEHWIA U XXMBOTHBIX Pa3/IMYHbIX XXMU3HEHHbIX (HOPM, KONNEKLMM XKUBOTHBIX, YHaCTBYHOLLMX B
PasNMUHbIX BMOTUYECKMNX B3aMOAEACTBUAX.

JlaGoparopuas padora «BblIfiBNeHMe NPUCNOCO6EHNIA OPraHU3MOB K B/IMSIHUIO CBETa».

JlaGoparopuasi pa6ora «BblBNeHME NPUCMOCOGNEHNA OPraHM3MoB K  B/IMSIHUIO
Temnepatypbi».

JlaGoparopuas paGora «AHATOMWYECKME OCOBEHHOCTM PacTEHWUA W3 pa3HbIX MeCT
0bUTaHNA».

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

3JKOMOrMyeckme xapakTepucTukn nonynauyun. Monynaums Kak 6monornyeckas cuctema.
Ponb HEOAHOPOAHOCTM cpefbl, (M3NYECKNX GapbepoB M 0COBEHHOCTE 6uonorMn BUAOB B
(hopmMmpoBaHM NPOCTPAHCTBEHHOW CTPYKTYPbI Monynsumnii. OCHOBHbIE MoKasaTenu Nonynauun:
YMC/IEHHOCTb, M/IOTHOCTb, BO3PACTHAasA W MOJOBas CTPYKTYpa, POXKAAEMOCTb, NMPUPOCT, TEM
poCTa, CMEPTHOCTb, MUTpaLus.

Jkonornyeckas CTpykTypa nonynaumn. OueHKa 4YMCEHHOCTU nonynauuu. OuHammnka
nonynsauuu n eé perynauus. bruotnyeckmin noteHyman nonynsuyun. MogenumposaHue AUHaMUKK
nonynsauun. KpuBble pocTa YMCMEHHOCTM nonynaumn. KpuBble BbDKMBaHWA. Perynaums



YMCNEHHOCTM MNONYNAUMIA: PoNb (haKTOPOB, 3aBUCALMX W He 3aBUCALLMX OT MAOTHOCTW.
3Konoruyeckue ctparernn sugos (r- n K-crparerun).

MoHATME 006 9KoMornyeckon Huwe Buga. MectoobutaHne. MHoromepHas Mogesb
aKonornyeckor Hwm k.M. XaTumHcoHa. Pa3mepbl 3KONOrMYecKon HuwN. MoTeHunanbHas v
peasin3oBaHHaa HULLN.

Bug kak cuctema nonynsuymin. Apeanbl BMAOB. Bufbl M MX XWU3HEHHblE CTpaTeruu.
JKONOrNYecKmne 3KBUBANEHTI.

3aKOHOMEPHOCTM  MOBEAEHMS U MUFPauWii - XKMBOTHbIX. Bronornyeckne WHBa3MK
Yy>KEPOAHbIX BMAOB.

JleMoOHCTpaL U

MopTpeT: [X. . XaT4MHCOH.

Tabnmubl 1 CXembl: «9KOOTMYECKMNE XapaKTEPUCTUKN MONYNAaLUm», «FpocTpaHCTBEHHas
CTPYKTypa nonynauum», «Bo3pacTHble nupamuibl nonynauum», «CKOPOCTb 3acefeHus
MOBEPXHOCTN 3eMAM Pa3/INYHbIMU OpraHn3mMammn», «Mogenb 3KONOrMyecko Huwm k. W.
XaTYMHCOHa.

Ob6opynoBaHuve: repbapuv pacTeHNiA, KONNEKLMM XXUBOTHBIX.

JlaGoparopuas padora «[1prcrnocob/1ieHNs CeMAH PACTEHWNIA K pacCeneHnIo».

Tema 9. JkoJi0orust coo01IECTB. IKOJIOrHYECKHE CUCTEMBI.

CoobLiecTBa opraHu3MoB. BroUeHO3 1 ero CTpyktypa. CBA3W MeXay opraHv3Mamyl B
6roLeHo3e.

3kocucteMa Kak OTKpbiTaa cuctema (A. K. TeHcnn). PyYHKUMOHaNbHbIE 6/10KK
OpraHM3MoB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PeayueHTbl. TPounyecKne YPOBHMU.
Tpodhnyeckme uenn n cetn. AGMOTUYECKME BNOKM 3KOCUCTEM. IMOYBbI U Wbl B 3KOCUCTEMAX.
KpyroBopoT BeLecTB 1 NOTOK 3HEPrnn B 3KOCUCTEME.

OcCHOBHbIe NnoKasaTenn sKocucTeMbl. Briomacca 1 NpoAyKuus. SKOMOrMYeckme nupamuisbl
ymncen, 6omMacchbl 1 IHEPTUN.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HanpasneHHbIe
3aKOHOMepPHbIe CMeHbl COOOLLECTB — CyKueccuun. MMepBMYHbIE U BTOPUYHbIE CYKLECCUN U KX
MPUYUHBL.  AHTPOMOreHHble BO3AEWCTBUA HA  CyKueccuu.  K/MMakCHOe — COO6LLECTBO.
Bropa3Hoo6pasme 1 NoIHOTa KPYroBopoTa BeLeCcTB — OCHOBA YCTOMYMBOCTY COOOLLECTB.

[MpupoAHbIE 3KOCUCTEMbI. Dxocucmemvbt 036p u pek. DKocucmemvl MOpeu U OKeaHos.
Drocucmemvl myHop, 1ecos, cmenell, nyCmvlHb.

AHTPOMOreHHble  3KOCUCTEMbI.  ArpoakocucTema. ArpoueHo3. Pasnnuua  mexay
aHTPOMOreHHbIMU U NPUPOAHBIMU 3KOCUCTEMAMMU.

Yp6oakocuctembl. OCHOBHbIE KOMMOHEHTbI YpboskocucTeM. [Topozckas qiopa u ayHa.
CuHaHTponu3aumMs ropoAcKon  hayHbl. Buonornyeckoe U XO3AMCTBEHHOE — 3HAYeHMe
arpoaKocucTem n ypb03KocucTeMm.

3aKOHOMepPHOCTU (hOPMUPOBAHMS OCHOBHBIX B3aVMOAENCTBUIA OPraH13MOB B 3KOCUCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (knrouesvlx 6u008) 6 GyHKYUOHUPOBAHUU
okocucmem. T1epeHOC 3HEPrumn 1 BELLECTB MEXAY CMEXHbIMU 3KOCUCTEMAaMU. YCTOMUYMBOCTb
OpraHn3moB, MNONYNAUNA N 3KOCUCTEM B YC/NOBMSX €CTECTBEHHbIX W  aHTPOMOreHHbIX
BO3AENCTBUI.

Mexanuzmor  6030eticmeust 3a2p}23H6HulZ PA3HbIX  Munoe Ha Cy50p2aHu3MeHHOM,
OP2AHUSMERHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl IKOJIOCUHUECKOSO
HOPMUPOBAHUS AHMPONO2eHHO20 6030eticmsusi. MeTo40N0rMg MOHUTOPUHIa eCTECTBEHHbLIX U
aHTPOMOreHHbIX 3KOCUCTEM.



JlemMoHCTpauuu

MopTpeT: A. K. TeHcnw.

Tabnuubl 1 cxembl: «CTPyKTYpa 6MOLEHO3a», «IKOCUCTEMA LUMPOKONUCTBEHHOIO fiecax,
«3QKOCMCTEMA XBOMHOIO neca», «PyYHKUMOHa/IbHbIE TPYMMbl OPraHM3MOB B 3KOCUCTEMEX,
«KpyroBopoT BeLeCTB B 3KocucTeme», «Llenn nuTaHus (nacTouwiHas, [AeTPUTHas)»,
«QKOMormyeckas nupammaa umcen», «3Konornyeckas nupammuga 61momaccol», «3Konornyeckas
nupamuga aHeprum», «ObpasoBaHue 60n0Ta», «lepBnyHasa cykLeccus», «BocctaHOBMEHNE neca
rnocre noxkapa», «9KOCMCTEMA 03epa», «ArpoLeHo3», «KpyrosopoT BELLECTB U NMOTOK 3Hepruv B
arpoLeHo3e», «[prmMepbl Yypbo3KOCUCTEM.

ObopyaoBaHue: repbapun pacTeHWi, KOMNEKLUUM HAaCeKOMbIX, Yydena NTUL, U 3Bepen,
rep6apun KynbTYPHbIX U AUKOPACTYLLMX PACTEHUIA, aKBApUYM KaK MOZE/b 3KOCUCTEMDI.

IpakTuyeckasi padora «l/13yyeHve 1 onvcaHme yp603KOCUCTEMbI».

JlaGoparopuas padora «/13yyeHne pa3HOO6pa3nsA MeNKUX NOYBEHHbIX Y/IEHUCTOHOTUX B
pasHbIX 3KOCUCTEMAX.

Drckypeusi «IKCKYPCUA B TUMWYHbLIA GuoreoLeHos (B Aybpasy, 6epes3HsiK, eflbHUK, Ha
CYXOA0/bHbIA UK MONMEHHbIN NYT, 03ep0o, 60/10T0)».

IKckypeusi «OKCKYPCUA B arpoakocncTemy (Ha nosne uam B TENJIMYHOE XO3AWCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

Buocgepa — obuennaHetapHad 060/n104Ka 3eMnn, TAe CYLEeCTBYET MW CyLlecTBOBala
XW3Hb. Pa3BnTMe NpeacTaBneHnin o buochepe B Tpydax 3. 3tocca. YueHue B. L. BepHaackoro o
6rocepe. O6nacTn 6rocdepsbl 1 eé coctas. XXMBOe BeLLECTBO 6UOCHEPBI 1 €ro PYHKL MK,

3aKOHOMEPHOCTM CyLLeCTBOBaHNA buocgepbl. OCO6eHHOCTM Brochepbl Kak rnobasnbHOM
akocuctembl.  [MHammMyeckoe paBHOBecMe B 6uoctepe. KpyroBopoTbl  BELECTB MU
6roreoxummnyeckmne UMKnbl (yrnepoaa, asota). PUTMUUYHOCTb SBNEHWIA B Grochepe.

30HanbHOCTL Grochepbl. MoHsATNE 0 6UOMe. OCHOBHbIE GUOMbI CYLLWN: TYHApPA, XBOMHbIE
neca, CMellaHHbIe U LUMPOKONUCTBEHHbIE fleca, CTenwu, caBaHHbI, MYCTbIHW, TPOMUYECKME Nieca,
BbICOKOropbs. KnmMmar, pacTUTeNbHbIA U XXMBOTHbIA MUP BUOMOB CyLLIN.

CTpyKTypa 1 (0YHKLMS XMBbIX CUCTEM, OLEHKA UX PeCYPCHOro NoTeHumMana n uochepHbIX
(OYHKLNNA.

JleMoOHCTpaLun

MopTpeTbl: B. V1. BepHagckuia, 3. 3tocc.

Tabnuubl 1 cxembl: «Ceocdepbl 3eMnn», «KpyroBopoT a3oTa B npupoae», «Kpyrosopot
yrnepoga B npupoge», «Kpyrosopot kuciopoga B npupoge», «KpyroBopoT BOAbl B NPUPoOae»,
«OCHOBHbIe 61MOMbI CyLLN», «<KnnmaTnyeckme nosica 3eMnm», «TyHapa», «Tailra», «CMeLLaHHbIi
nec», «LLINPOKONNCTBEHHBIN nec», «CTenb», «CaBaHHa», «IyCTbIHSA», «TPONUYECKNIA NEC.

Ob6opynoBaHue: repbapun pacTeHNIA pasHbIX G1IOMOB, KOSINEKLMN XKNBOTHbIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

JKOMOrnMYeckmMe Kpusmcbl U UX NpuUunHbL. Bo3geiicTBrMe 4YenoBeka Ha 6Guocdepy.
3arpsisHeHVe BO3AYyLLHON cpeabl. OXpaHa Bo3ayXa. 3arpsisHeHve BOAHOM cpefpbl. OXpaHa BOAHbIX
pecypcoB. Pa3pyLueHune noysbl. OXpaHa NOYBEHHBIX PECYPCOB. VI3MeHeHWe Kmmara.

AHTPONOreHHOE BO3AENCTBME Ha PaCTUTENbHbIV U XXNBOTHBIA MUP. OXpaHa pacTUTE/IbHOr0
N XMBOTHOTO Mupa. OCHOBHble NPUHUMMNLI OXpaHbl Npupofbl. KpacHble KkHuru. Ocobo
oxpaHsieMble npupogHble TeppuTopumn (OONTT). BoTaHMyeckme cafibl U 300/10TMYECKIME MapKW.

OCHOBHble NMPUHLMMNbI YCTONYMBOrO PasBUTUA YeNoBeYecTBa U Npupogsl. PaunoHanbHoe
NPUPOAONO/b30BaHME W COXpaHEeHMe OMOMOrMyecKoro pasHoobpasusi 3emnn.  O6Lme



3aKOHOMEPHOCTM rN06a/IbHbIX 3KOMOrMYecKnX Kpu3ncos. OCOBEHHOCTU COBPEMEHHOTO Kpu3uca
W ero BeposTHbIE NOC/EACTBUSA.

Pa3BnTME METOA0B MOHWUTOPMHIa PasBUTUA  OMACHbLIX TEXHOreHHbIX MPOLECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocbepezaiowelti U KOHKYPEHMOCHOCOOHOL
anepeemuxe. buonocuueckoe paznoobpasue u o6uopecypcol. Hayuonanvhvie ungopmayuontsie
cucmemsl, 0666’}161{1/!661}01(4146 docmyn K qubopMauuu N0 COCMOAHUIO OMOENbHbIX U008 U
okocucmem. Ocrogbl 3K0p6a6uﬂumauuu 2KOCUCmeEM U CnocoD06 60pb5bl C 6u0n06p69fcdeHumu.
PeKOHcmpyKuuﬂ MOPCKUX U HA3EMHDBIX IKOCUCMEM.

JdemMoHcTpauMu

Tabnmubl 1 cxembl: «3arpasHeHne aTMocgepbl», «3arpasHeHWe  rnapochepbi»,
«3arps3HeHne NouBbI», «MapHNKOBLIA 3thheKT», «OCo60 OXpaHsAeMble MPUPOAHbIE TEPPUTOPUN»,
«Mogenun ynpasnisemMoro Mumpas.

O6opypgoBaHue: oTorpamm OXpaHAeMbIX PaCTEHMIA Y XXMBOTHbLIX KpacHOW KHUIM POCCUIACKON
depepaunn, KpacHO KHUIM permoHa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA TPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJJTHEI'O OBILIEI'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:  OCO3HaHME  0Oy4YaloWMMUCA  POCCUICKOW  FpaXkaaHCKOWA
WAEHTUYHOCTU — TFOTOBHOCTM K CamOpasBUTMIO, CaMOCTOATENIbHOCTU U CaMOOMNpeAeeHuto,
Hanuyue momusayuu K OOYYEHWO OWONOTUWN, yerenanpaeéiennoe pazeumue BHYTPEHHUX
y6eXeHWIN IMYHOCTM Ha OCHOBE K/IHOYEBbLIX LIEHHOCTEN Y UCTOPUYECKUX TPaavLUUiA pa3BuTus
OMONOrMYECKOro 3HaHWS, 2omosrnocmeb u cnocobrHocms 00YYAIOLWMXCA PYKOBOACTBOBATLCS B
CBOe/i  [esATeNIbHOCTM  LIEHHOCTHO-CMbIC/IOBBIMM ~ YCTAHOBKaMK,  MPUCYLLMMU  CUCTEME
ouonornyeckoro  06pasoBaHus,  Haruuue  npagocosnanus  IKONOTUYECKOW  KY/bTYpbl,
CnocobHoCmu Cmasums Ll,enl/l n CTpOI/ITb XXN3HEHHbIE MNaHbl.

JIn4yHOCTHbIE pe3ynbTaTbl OCBOEHMS MPOrpaMmbl MO 6MOMOrMK LOCTUrAKTCA B e4UHCTBE
y4e6HOW 1 BOCMMTaTeNbHOW [eATeNbHOCTU B COOTBETCTBUM C TPAAWLMOHHLIMU POCCUACKAMM
COLMOKY/bTYPHBIMU, UCTOPUYECKUMU W LYXOBHO-HPABCTBEHHLIMU LEEHHOCTSMM, MPUHATLIMU B
obLiecTBe npasBuIaMmy M HOpMaMW MOBELEHWS WM CMOCOBCTBYIOT MpoLeccaM Camorno3HaHus,
CaMOBOCNUTAHMS N CamMOpasBUTUSA, Pa3BUTUS BHYTPEHHEN MO3ULMM JINYHOCTM, NAaTpUoOTM3IMa W
YBOXKEHWSA K 3aKOHY W MpaBOMopsaKy, YenoBeKy Tpyfa W CTaplleMy MOKONEHWUO, B3aVMHOIO
YBOXEHWSA,  OEPeXHOro  OTHOWEHUSA K  KY/bTYPHOMY  Hacneguto 1 Tpaguumsam
MHOTOHaLMOHa/IbHOr0 Hapoga Poccuiickol deaepauun, NpUupoae 1 OKPYXKaroLLER cpeae.

JIn4HOCTHbIE pe3ynbTaTbl OCBOEHMS Y4eBHOro npeameta «bronorms» AomKHbI 0TpaXkaTb
FOTOBHOCTb M CMOCOGHOCTb 00YyYatoLMXCs PYKOBOACTBOBATLCA CHOPMUPOBAHHOM BHYTPEHHEN
no3nunen JIMYHOCTM, CUCTEMOM LEHHOCTHbIX OPWEHTAUWM, MO3UTUBHLIX BHYTPEHHUX
y6eXXAEHNI, COOTBETCTBYIOLMX  TPAAUUMOHHBIM  LIEHHOCTSM  POCCUIACKOTO  O6LLECTBa,
pacLUMpeHVe XXM3HEHHOTO OMbITa M OMbITa AeATENbHOCTU B MPOLECCe peasm3aumm OCHOBHbIX
HanpaBneHUA BOCNUTATENIbHOW AeATENbHOCTM, B TOM YMC/E B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

CPOPMMPOBAHHOCTb  FPaXXAAHCKOM  NO3ULUMK  00y4YaloLerocs Kak akTUBHOIMO U
OTBETCTBEHHOIO Y/IeHa POCCUIACKOro 06LLECTBa;

OCO3HaHMEe CBOWMX KOHCTUTYLMOHHbLIX MpaB M 00S13aHHOCTEN, YBaXKEHWE 3aKOHa W
MpaBoMopPALKa;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW AeATeNbHOCTU NpK CO34aHNN YYeOHbIX NPOEKTOB,
peLeHnn y4ebHbIX 1 No3HaBaTeNbHbIX 334a4, BbIMONHEHNN BUOMOMMYECKNX SKCMEPUMEHTOB;

CMOCOBGHOCTb  OMNpefensiTb COOCTBEHHYHD MO3ULMIO MO OTHOLIEHWKD K  SIBEHMAM
COBPEMEHHOW XXM3HU N 0OBACHATD €€;

YMEHWEe  y4uTbiBaTb B  CBOMX  [ENCTBUAX  HEOOXOLUMOCTb  KOHCTPYKTMBHOIO
B3aVMMOLENCTBUA NIIOLEN C pasHbIMU YORXAEHNAMU, KY/bTYPHbIMU LLEHHOCTAMMW U COLMaIbHbIM
MONIOXEHUEM;

FOTOBHOCTb K COTPYLHWYECTBY B MpoLecce COBMECTHOIO BbIMO/HEHUS Y4YEOHbIX,
Mo3HaBaTe/lbHbIX W WCCNeA0BaTeNbCKMX 3afady, YBKUTENbHOMO OTHOLIEHWUS K MHEHWIO
OMMOHEHTOB NP 06CYXXAEHNM CMOPHbIX BOMPOCOB 6V0N0rMYECKOro CoAepXaHus;

FOTOBHOCTb K 'YMaHWTapHOIN 1 BOMIOHTEPCKOW LeATe/IbHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

ChopMMPOBAHHOCTb POCCUMACKON MPaXKAaHCKOW UAEHTUYHOCTU, NaTPUOTU3MA, YBXKEHUS K
CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTM nepes POAMHOM, ropAocTy 3a CBOM Kpald, CBOHO
PoAvHy, CBOW 3bIK U KYNbTYPY, MPOLLIOE U HACTOSLLIEE MHOMOHALMOHa/IbHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLIEHME K MPUPOLHOMY Haceanto U NamMAaTHUKaM NMPUPOLbl, 4OCTUXKEHUSM
Poccum B Hayke, UCKYCCTBe, CrOpTe, TEXHOOMNAX, TPYAE;

CMOCO6HOCTL OLIEHNBATL BK/aL POCCUACKMX YUEHbLIX B CTAHOB/IEHME W Pa3BUTME BUOMOMNN,
MOHUMaHWS 3Ha4YeHUs B6MONOrMM B MO3HAHUM 3aKOHOB MPUPOAbl, B >XMU3HW 4YeNnoBeKa U
COBPEMEHHOr0 00LLeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

0CO3HaHWe AYXOBHbIX LIEHHOCTE POCCUINCKOro Hapoaa;

ChopMMPOBaHHOCTb HPABCTBEHHOI O CO3HAaHWS, 3TUYECKOro NOBEAEHUS;

CNOCO6HOCTL OLIEHNBATL CUTYaLMIO U NMPUHUMATb OCO3HAHHbIE PELLEHNS, OPUEHTUPYACH Ha
MOpa/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTH;

0CO3HaHWe NINYHOr 0 BKNaga B MOCTPOEHNE YCTONYMBOIO OYAYLLErO;

OTBETCTBEHHOE OTHOLLIEHWE K CBOMM POAUTENSAM, CO3[aHMIO CEMbW Ha OCHOBE 0CO3HaHHOI0
NPUHATUA LLEHHOCTE CEMENHOM XXN3HM B COOTBETCTBUM C TPaaMULMAMU HapogoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

3CTETUYECKOE OTHOLUEHME K MUPY, BK/KOYas 3CTETUKY ObiTa, HAyYHOro M TEXHMUYECKOrO
TBOPYECTBA, CNOPTA, TPYAa, 0OLLECTBEHHbIX OTHOLUEHWIA;

MOHVMaHVe 3MOLMOHa/IbHOIO BO3AENCTBIUSA XXMBOV NPUPOAbI U €€ LLeHHOCTH;

rOTOBHOCTb K CaMOBbIP&XKEHMIO B Pa3HbIX BWAAX WMCKYCCTBa, CTPEM/IEHME MPOSBNATb
KayecTBa TBOPYECKOM IMUYHOCTMU;

S) ¢usuyeckoro BOCHHMTAHHMSA, (POPMHMPOBAHUA  KYJIbTYPBI 310POBbS H
IMOIIMOHAJIBHOI'0 6nar0n0.11yquﬂ:

NMOHUMaHWe 1 peann3aunsa 340pOBOro 1 6e3onacHOro obpasa Xu3Hu (340poBOe NUTaHKe,
CO6MOJEHNE TUTMEHNYECKMX MPaBUA N HOPM, COaNaHCMPOBaHHbIA PEXUM 3aHATUIA N OTAbIXA,
perynapHas gusmyeckasd axkTUBHOCTb), OEpPeXXHOro, OTBETCTBEHHOIO W KOMMETEHTHOro
OTHOLLEHUS K COBCTBEHHOMY (DM3NUECKOMY M NMCUXMYECKOMY 3[0POBbHO;

NMOHUMaHWE LEHHOCTU MpaBUA  UHAMBUAYaNbHOrO W KOMNEKTUBHOro 6e30MacHoro
NOBEAEHMS B CUTYaLMSIX, YIPOXKAIOLLMX 300POBbIO U XXU3HW NHOAEN;

0CO3HaHMe NOCMeACTBUIA M HENPUATUS BPeAHbIX MNpuBbIYEK (YNOTPebneHns ankorons,
HapKOTUKOB, KypeHus);

6) TpynoBOro BOCIMTAHUSA:

rOTOBHOCTb K TPyAY, OCO3HaHME LIEHHOCTU MacTepcTBa, Tpyaontobue;

FOTOBHOCTb K aKTMBHOM [AeATeNIbHOCTN TEXHONOMMYECKOW U COLMaNbHON HanpaBieHHOCTH,
CMOCO6HOCTb MHULIMMPOBATb, NNAHNPOBATb M CAMOCTOSTENbHO BbIMOHATL TaKyt AeATeNbHOCTb;

NHTEPEC K pa3MyHbIM cdepam NpogecCMOHanbHOM AeAaTenlbHOCTU, YMEHUE COBepLUaThb
0CO3HaHHbI BbIGOP OyAyLLEe Npodeccmn 1 peann3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE MaHbI;

FOTOBHOCTb M CMOCOBGHOCTb K 06pa3oBaHMIO M CaMo06pa30BaHMIO Ha NMPOTSXKEHWUW BCEN
XKU3HN;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

3KONOrMYeCcKm LienecoobpasHoe OTHOLLEHME K NPMPOoAe Kak UCTOYHMKY XXU3HW Ha 3emsie,
OCHOBe €€ CYLLIeCTBOBaHWS;



MOBbILLEHWE YPOBHS 3KOMIOrMYECKOM KYNbTYpbl: MPUOGPETEHNE OMbITa M1aHUPOBaHWA
MOCTYMNKOB U OLEHKMN UX BO3MOXHbIX NOCMEACTBUI 4118 OKPYXKAOLLEe cpefpl;

0CO3HaHMe rnobasibHOro xapakrepa aKoM0rMyeckmx NpobiemM U nNyTel UX peLleHns;

CMoCO6HOCTb MCMOMb30BaTh NMPUOBPETaEMbIE NMPU U3YYEHUN BUOMOTMN 3HAHUSA N YMEHNUS
MpW pelleHny Npo6nem, CBA3aHHbIX C palvoHaibHbIM NPUPOLONOb3oBaHNEM (CObntOfeHNe
npasu/l NOBefeHWUA B MPUPOJe, HanpaB/eHHbIX Ha COXPaHeHWe PaBHOBECMS B 3KOCUCTeMaX,
0XpaHy BM1AO0B, 3KOCKUCTEM, Brocgepsbl);

aKTMBHOE HeNpusATMe [AeNCTBUM, NPUHOCALLMX Bped OKPYXKatoLLe NPUPOAHONA cpefe,
YMeHUe MporHo3npoBaTb HebnaronpuAaTHbIE 3KONOMMYecKue MocnefCTBUA NpesnpuHYMaeMblX
[eCTBUIA 1 NpeaoTBpaLLaTb uX;

Ha/Mume pasBUTOrO 3KOMIOTMYECKOTO MbILLIEHNSA, 3KOMOMMYECKOW Ky/bTypbl, OMblTa
[eATeNbHOCTA  3KOMOTMYECKOW  HamnpaBfeHHOCTM, YMEeHWs PYKOBOACTBOBATbCA WMW B
Mo3HaBaTe/IbHOW, KOMMYHWKATUBHOM W COLMAIbHON NpakTUKe, FOTOBHOCTW K Y4acTUO B
MPaKTUYEeCKOW [eATeNIbHOCTN 3KO/IOrMYECKON HanpaBeHHOCTY;

8) HECHHOCTU HAYYHOI'0 MO3HAHUS:

C(hOPMMPOBAHHOCTb  MMPOBO33PEHNSsl, COOTBETCTBYIOLLENO  COBPEMEHHOMY  YPOBHIO
pasBMTMS HaykKM W OOLLECTBEHHOW MNPaKTUKW, OCHOBAHHOrO Ha [Auanore KynbTyp,
CMOCOOCTBYHOLLEr0 0CO3HAHMIO CBOEr0 MECTa B MOSIMKY/IbTYPHOM MUPE;

COBEpLLEHCTBOBaHWE A3bIKOBOW M YMTATE/IbCKON KyNbTYpbl Kak CpesCcTBa B3aMOAENCTBMUA
MeXAy NMH0AbMMU U MO3HAHUA MUPa;

MOHUMaHWe cneuupuKy OMONOrMN KakK Hayku, OCO3HaHWs €€ ponu B (HOPMMPOBaHWM
paLMOHaNLHOMO Hay4YHOr0 MbILLIEHUSA, CO3LaHWN LIeNIOCTHOrO NpeAcTaBneHns 06 OKpyXatoLLem
MUpE KaKk O e[MHCTBE MNpuUpoAbl, 4esoBeka U 06WecTBa, B MO3HAHWUU MPUPOSHBIX
3aKOHOMEPHOCTEN 1 peLLeHn Npobiem coXpaHeHWs NPUPOLHOro PaBHOBECUS;

y6eXAEHHOCTb B 3HAYMMOCTM GMOMOTMN AN COBPEMEHHOW LMBUAM3aLMA: 06ecnedeHmns
HOBOrO YPOBHS Pa3BUTUA MeAWLUMHbI, CO3JaHne MepCreKTUBHbIX GUOTEXHOMOIMI, CMOCOGHBIX
peLlaTb pecypcHble NPo6/eMbl Pa3BUTUA YeNI0BEYECTBA, NOMCKa MYTEeN BbIXO4A M3 rNobasibHbIX
3KOMIOrmyeckmx npobem n obecrieveHns nepexofa K yCTOMUYMBOMY pasBUTUIO, paLMOHaIbHOMY
MCMONb30BaHMIO MPUPOAHBLIX PECYPCOB U (DOPMUPOBAHUIO HOBbIX CTAHAAPTOB XU3HW;

3aMHTEePeCOBaHHOCTb B MOJyYeHUN GUONMOTMYECKUX 3HAHWUI B LLENISX NOBbLILEHWS 06LLEN
Ky/bTypbl, €CTECTBEHHO-Hay4YHOM [pPaMOTHOCTM, KaK COCTaBHOM 4YacTW (PYHKLUOHa/IbHOM
rPaMOTHOCTY 0ByyvaroLLmXCs, (hopMUPYeMOiA Npy U3ydeHnn 6ronoruu,

MOHMMaHWE CYLLHOCTM METOLOB MO3HAHWA, WCMONb3YeMbIX B €CTECTBEHHbIX HayKax,
CMOCOBHOCTM MCMOMb30BaTh MOMyYaeMble 3HaHUA [ aHanm3a W 0ObACHEHUS ABNEHUI
OKPY>XKaloLLero muipa M MNpPOUCXOAALMX B HEM W3MEHEHWA, yMeHue [fenaTb 060CHOBaHHbIe
3aK/II0YEHUS HA OCHOBE HAayYHbIX (DaKTOB M WMEIOLMXCA [aHHbIX C Lenbl NonyyYeHus
[0CTOBEPHbIX BbIBOLOB;

CMOCOBHOCTb CaMOCTOATENIbHO UCMO/b30BaTb OMONOrMYecKne 3HaHUA [ONS  peLUeHuns
Npo6eM B peanbHbIX XU3HEHHbIX CUTYaLMSX;

0CO3HaHWe LiEHHOCTW Hay4HOl AeATeNbHOCTU, FOTOBHOCTb OCYLLECTBAATL MPOEKTHYIO ”
1CcCneoBaTe/bCKyH 4eATe/lbHOCTb MHANBUAYaLHO U B Fpymne;

FOTOBHOCTb M CMOCOGHOCTb K HenpepbiBHOMY 06pa30oBaHMI0 M CaMo06pa3oBaHuio, K
aKTMBHOMY MOMYYEHUIO HOBbLIX 3HaHWM MO 6GMOMOrMM B COOTBETCTBUM C DKU3HEHHLIMU
NOTPEBGHOCTAMMN.

METANPEIMETHBIE PE3YJIbTATHI



MeTanpeaMeTHble pe3y/bTaTbl OCBOEHUS y4ebHOro npeameta «buonorus» BK/IKOYaKOT:
3HauYMMble AN (OPMUPOBAHUSA  MUPOBO33PEHUSA  0OYHatOWMXCS  MEXAWUCLUNIVHAPHbIE
(MeXnpeameTHbIE) 06LLeHaYYHbIE MOHATUS, OTPKAKOLLME LIeNOCTHOCTb HAYYHOM KapTUHbI Mupa
W crneunpuKy MeTOA0B NO3HaHWA, UCMOSb3YeMbIX B ECTECTBEHHbIX HayKax (BELLECTBO, SHEPrus,
SIBNEHMe, MPOLIECC, CUCTEMa, HayuHbIA (hakT, MPUHUMM, rMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, WUccnefoBaHWe, HabnoaeHne, U3MepeHue, 3KCMEPUMEHT W ApYrue); YHUBepCasbHble
yyebHble feicTBusA (Mo3HaBaTeNlbHble, KOMMYHUKATUBHbIE, PErynsaTUBHbIE), 06ecneynBaroLme
(hopMupoBaHVe PYHKLMOHIbHOM FPaMOTHOCTV U COLMaNbHOM KOMMETEHLUM 00yYatoLmMXCs;
CNoco6HOCTb obyyaroLmxcs 1NCNnonb30BaTh OCBOEHHbIE MeXAMCUMNINHAPHbIe,
MMPOBO33PEHYECKME 3HAHMS U YHUBepCa/ibHble Y4yebHble [eCTBMS B MO3HABATE/IbHOW W
CoLManbHOM NpaKTUKe.

B pesynbTate u3yyeHus OUOMOrMU Ha YpPOBHE CpeAHEero ob6uiero o6pasoBaHus Y
obyvatoulerocs 6yayT cthopmMmpoBaHbl NO3HaBaTe/IbHble YHUBEPCA/bHblE YYebHble [LeinCTBUS,
KOMMYHWKaTMBHbIE YHMBEpCa/lbHble Yy4ebHble AENCTBUSA, PErynsiTMBHbIE YHUBEPCA/IbHbIE
yyebHble LeCTBUA, COBMECTHAsA AeATe/IbHOCTb.

MeTanpefMeTHble pe3y/ibTaTbl OCBOEHWA MpoOrpaMMbl CpefHero o6uiero obpasoBaHus
AO/MKHbI OTpaXKaTb:

OBJIa)IeHI/Ie YHUBEPCAJIBbHBIMHA y‘leﬁHI)IMI/I MMO3HABaATCJIbHBIMU I[efICTBHHMH:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOATENIbHO  (POPMY/NINPOBATL U aKTyaM3upoBaTb MNpo6neMy, paccMaTpumBath eé
BCECTOPOHHE;

MCNONb30BaTh NPU OCBOEHMMN 3HAHWI MPUEMBI NOrMYECKOrO MbILLEHUS (aHann3a, CUHTE3a,
CpaBHEHUS, KnaccumKkauumn, 0606LLEHMS), pacKpbiBaTb CMbICT OUOMNOrMYECKUX MOHATUN
(BblAensaTb MX XapakTepHble MPU3HaKK, YCTaHaBNMBaTb CBA3W C APYTUMU NMOHATUAMMN);

onpeaenaTb Lenn [eaTeNbHOCTW, 3adaBasi napaMeTpbl M KPUTEPUM WX [OCTUKEHWS,
COOTHOCUTb pe3ynbTaTbl AeSTENbHOCTM C NOCTaBNEHHbIMU LENSMU;

1CMo/Mb30BaTb OMONOrMYECKMe MNOHATUSA ANA O6bACHEHUS (DAKTOB W SABNEHUIA XXMUBOW
npupoabl;

CTPOMTb IOFNYECKME paccyXaeHns (MHAYKTUBHbIE, AeAYKTUBHbBIE, N0 aHANIOM 1K), BbISBAATH
3aKOHOMEPHOCTM U MPOTUBOPEYUMS B PacCMaTpMBAEMbIX SIBNEHUAX, (POPMYNMPOBaTb BbIBOAbI U
3aK/OYeHNS;

NMPUMEHATb CXEMHO-MOJE/NbHbIE CPefCcTBa ANA NPeACTaB/eHNs CYLLECTBEHHbLIX CBA3el U
OTHOLLUEHWIA B M3y4YaeMbIX OMONOrMYECKMX O0OBEKTAX, a Takke MPOTMBOPEYUMIA pa3HOro pofa,
BbISIBIEHHBIX B Pa3/IMYHbIX MHPOPMALMOHHbIX UCTOYHUKAX;

paspabatbiBaTh MNaH pelleHns NpobaemMbl ¢ YHETOM aHaIM3a UMEIOLLUXCA MaTepuasibHbIX
N HemaTepuaibHbIX PECYpCOB;

BHOCUTb KOPPEKTWBbLI B [eATENbHOCTb, OLEHMBATb COOTBETCTBME Pe3Yy/bTaToB LENsAM,
OLleHMBaTb PUCKM NOCNEACTBU AESTENbHOCTM;

KOOPAMHUPOBaTb M BbIMOMHATL PaboTy B YCMOBUSAX PeaslbHOro, BUPTYasbHOrO W
KOMOVHMPOBaHHOI 0 B3aMOeNCTBUS;

pa3BMBaTb KPeaTVBHOE MbILL/IEHNE NPU PELLEHWM XN3HEHHbIX NPO6IeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BNafieTb HaBblKaMW y4ebHO-UCCef0BaTEIbCKOM MU NPOEKTHOW AeATeNbHOCTU, HaBblKaMu
paspeLueHns nNpo6siem, Cnoco6HOCTbIO Y FTOTOBHOCTLHD K CaMOCTOSITE/IbHOMY MOWCKY METOA0B
peLLeHns NPaKTUYeCKmX 3agad, NPMMEHEHNIO Pa3/IYHbIX METOLOB NO3HAHWUS;



MCMOMb30BaTb Pas/IyHbIE BUAbI AEATENbHOCTV MO MOMYYEHUIO HOBOrO 3HaHWA, ero
WHTeprpeTauuu, npeobpasoBaHUIo U NPUMEHEHUIO B Y4YebHbIX CUTyauusx, B TOM 4ucie npu
CO3aHNM Y4eBHbIX 1 COLMabHbLIX MPOEKTOB;

(hopMMpoBaTb Hay4HbI/ TUM MbILLIEHUSA, BNaAETb HAYYHOW TEPMUHONOIMEN, KNHOYEBbIMY
MOHATUAMU N METOAAMM;

CTaBUTb M (hOpPMY/NIMpOBaTh COOCTBEHHbIE 33fayM B 00pa3oBaTe/IbHON AeATeNIbHOCTU U
YW3HEHHbIX CUTYaLMAX;

BbISIBNATL MPUYMHHO-CNEACTBEHHbIE CBA3W WM aKTyasM3upoBaTb 3afady, BblABUraTb
rMnoTesy eé peLLeHns, HaXo0AWTb apryMeHTbl 4/151 [loKa3aTe/lbCTBa CBOMX YTBEPXKAEHWIA, 3aaBaThb
napameTpbl ¥ KPUTEPUMN PeLLEHNS;

aHasM3MpoBaThb NoJTyYeHHbIE B XO/e peLleHns 3agaum pesy/ibTaTbl, KOUTUYECKU OLEHMBATb
MX AOCTOBEPHOCTb, MPOrHO3MPOBAaTb N3MEHEHWE B HOBbIX YC/IOBUSX;

[iaBaTb OLEHKY HOBbIM CUTYyauuaM, OLEHBATb NPUOBPETEHHBIV ONbIT;

OCYLLECTBNATL LieNleHanpaB/eHHbI MOUCK MepeHoca CPeAcTB M CNocoboB AencTsus B
MpPoMeccUoHaIbHYIO Cpeay;

YMETb  MEepPeHOCUTb  3HaHWA B MO3HaBATE/IbHYD W MNPaKTUYecKylo  06/1acTu
XV3HeLeATebHOCTH;

YMETb MHTErpuUpoBaTh 3HAHUA 13 pa3HbIX NPeAMeTHbIX 061acTe;

BblBUraTb HOBble WAeW, NpefnaraTtb OPUrMHabHbIE MOAXOAbl W peLleHWs, CTaBUTb
npobnembl 1 3aa4n, JOMyCKaOLLVE allbTePHATUBHbIE PELLEHNS.

3) padora ¢ nnpopmManmeii:

OPWEHTUPOBATLCA B Pa3/INYHBIX UCTOYHUKAX WHpOpMaummn (TekcTe yyebHOro nocobwms,
Hay4HO-MONYNAPHON NUTepaType, 6UONOrMYECKMUX CMOBApPsAX U CNPABOYHMKAX, KOMMbIOTEPHbIX
6a3ax faHHbIX, B WHTepHeTe), aHanM3MpoBaTb WH(MOPMALMIO Pa3/IMyHbIX BUAOB M (HOPM
npeacTaBneHns, KpUTUYECKN OLeHMBATL eé OCTOBEPHOCTb U HEMPOTUBOPEUNBOCT;

(hopMynMpoBaTh 3anpocbl U MPUMEHATL PasMyHble METOAbl MpW MOUCKe M 0T6ope
G1ONOrNYECKOon MH(OPMaLLMK, HEOOXOAMMOW ANS BbIMOMHEHUS YYeOHbIX 3afay;

npuobpeTaTb OMbIT WCMOb30BAHUA WMH(OPMALMOHHO-KOMMYHUKATUBHbLIX TEXHOOTUN,
COBEpLLEHCTBOBATL Ky/bTYpY aKTUBHOIO UCMO/b30BaHNSA Pa3/IMYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIGMPaTb ONTUMabHYK  (DOPMY MNPeLCTaB/eHns  61OIornyecKon
NHopMaLmn (CXembl, rpauKum, uarpammbl, Tabanubl, PUCYHKN 1 APYroe);

MCNOMb30BaTh HAy4HbI A3bIK B KayeCTBe CpescTBa MNpu paboTe C OGMONOrMYECKOi
MH(opMaument: NPUMEHATb XMMUYECKME, (PU3NYECKMe M MaTeMaTUyecKne 3Hakv U CUMBOJIb,
(hopmysibl, abbpeBnaTypy, HOMEHKNATypy, WCMoib30BaTb U Mpeobpas3oBbiBaTb 3HAKOBO-
CYMBO/IMYECKME CPeACcTBa HarNAAHOCTY;

BNafleTb HaBblKaMW pACMo3HaBaHUA W 3aWWTbl  MH(OPMaUUK, WHKHOPMALMOHHOW
6e30MNacHOCTM IMYHOCTW.

OB.Haz]e}me YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHA HeﬁCTBHHMH:

1) obenne:

OCYLLECTB/NATb KOMMYHMKALMWN BO BCEX Chepax XM3HWU, aKTUBHO y4acTBOBATb B uasore
WU OUCKYCCUM MO CYLLeCTBY 06CY»XaaemMoil TeMbl (YMeHWe 3afaBaTb BOMPOCHI, BbICKa3blBaTb
CY)KEHVS OTHOCUTENIbHO BbINOMHEHWUS MpPeAnaraeMoin 3afiau, Y4uTbiBaTb WHTEPECHI W
COrN1acoBaHHOCTb MO3WLMI APYTUX YHaCTHUKOB Ananora uam gUcKyccum);

pacno3HaBaTb HeBepba/ibHble CpefcTBa OOLLEeHMs, MOHMMAaTb 3Ha4YeHWe COoLMa/IbHbIX
3HaKOB, MPEANOCHIIOK BO3HUKHOBEHWS KOH(IMKTHBIX CUTYaUMWIA, YMETb CMArYaTb KOH(INKTbI U
BECTW MEPEroBopbl;



BNafeTb PasMyHbIMK crnocobamy OOLLEHWUS WU B3aUMOZLENCTBUS, MOHUMAaTb HaMepeHus
APYrux nojen, NposiBNATL YBaXKUTENbHOE OTHOLLEHUe K COGeCeHUKY 1 B KOPPEKTHON (opme
(hOpMyNMpPOBaTb CBOW BO3PXKEHNUS;

Pa3BEPHYTO M JIOTMYHO M3M1araTb CBOKD TOYKY 3PEeHUsi C UCMO/Sb30BaHMEM S3bIKOBbIX
CpPeacTB.

2) COBMECTHAA ACATC/IbHOCTD:

MOHMMATb U MCMO/b30BaTb MPEMMYLLECTBA KOMaHAHON Y UHAWMBUAYaNbHON paboTbl Npu
peLleHny 6ruonornyeckoli NpobaemMbl, 060CHOBbLIBaTb HEOOXOAUMOCTb NPUMEHEHUS TPYMNOBbIX
(hopM B3aMMOAENCTBUA NPU peLLeHN y4eBHO 3atauun;

BblOMpaTb TEMATMKY M METOAbl COBMECTHbIX AeVCTBUIA C YY4ETOM OOLUMX MHTEpPecoB W
BO3MOXHOCTEN KaX[0ro YneHa KOJNeKTHBa,;

NpUHMMaTL LEeM COBMECTHOW [AeATeNbHOCTM, OPraHu30BbIBATb W KOOPAMHMPOBATb
[e/CTBNA NO e€ AOCTUMXXEHWNIO: COCTaBNATb MaH AeCTBUIA, pacrpesensTb POan ¢ Y4ETOM MHEHU
YUYaCTHUKOB, 06CY)XAaTb pe3y/bTaTbl COBMECTHOM paboThl;

OLeHMBATb Ka4YeCTBO CBOEro BK/Maja M KaKAO0ro y4yaCcTHUKA KOMaH/bl B 0OLLMIA pe3ynibTar
no pa3paboTaHHbIM KPpUTEPUAM;

npegnaratb HOBble MPOEKTbI, OLEHMBATb WAeW C MO3NLMU HOBU3HbI, OPUTMHAIBHOCTH,
MPaKTUYeCKOW 3HaYNMOCTW;

OCYLLECTB/ATL MO3UTUBHOE CTpaTerMyeckoe MOBeLeHWE B pPa3/IMYHbIX CUTyaUMsX,
MPOSBNATL TBOPYECTBO 1 BOOOPaXKeHWE, ObITb MHALMATUBHBIM.

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

1CNoMb30BaTb OMOMOTMYECKUE 3HAHWA A1 BbISBEHWUS NPO6/eM UM WX peLleHns B
YM3HEHHBIX N YYeBHbIX CUTYaLusX;

BblOMpaTh Ha OCHOBE GUOMIOMMYECKNX 3HAHWI LieNIEBbIE U CMbIC/IOBbIE YCTaHOBKW B CBOMX
[ENCTBMAX M NOCTYNKax Mo OTHOLUEHWIO K >XMBOI MpUpofe, CBOEMY 3[0POBbH U 3[40POBbIO
OKPY>KatoLLUX;

CaMOCTOATE/IbHO OCYLLECTBMIATb NO3HABATE/IbHYI [AeATeNIbHOCTb, BbISIB/IATH NPO6/IEMbI,
CTaBUTb W (POPMyNMpoBaTb COOGCTBEHHble 3afayM B 006pa3oBaTeNbHON AeATeNlbHOCTU W
YKM3HEHHbIX CUTYaLMAX;

CaMOCTOATE/IbHO COCTaB/ATh NaH peLleHns NpobaeMbl C YHETOM MMEIOLLMXCA Pecypcos,
CO6CTBEHHbIX BO3MOXXHOCTEN M NPeAnOYTEHNI;

[iaBaTb OLEHKY HOBbIM CUTYyaLMsM;

pacLuMpsATb paMKK1 y4e6HOro npegmeTa Ha OCHOBE SIMYHbLIX NPeAnoYTEHNI;

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

OLeHMBaTb MPUOBPETEHHDIN ONbIT;

Cnoco6cTBOBaTL (POPMMPOBAHMIO M NPOSB/EHUIO LUMPOKOW 3pYAULIMAM B Pa3HbIX 06/1aCcTAX
3HaHWIA, MOCTOSHHO NOBLILLATL CBOV 06pa30BaTe/ibHbIV 1 KY/NbTYPHbINA YPOBEHD.

2) CAMOKOHTPOJIb:

fiaBaTb OLEHKY HOBbIM CUTYyalMsiM, BHOCUTb KOPPEKTUBbI B AeATEeNbHOCTb, OLEHUBATb
COOTBETCTBME Pe3yNbTaToB LieNsaM;

BNafeTb HaBblKaMU NO3HaBaTe/IbHOM PethfIeKCM KaK 0CO3HaHWA COBepLUaEMbIX AeNCTBUIA
1 MbICNTENIbHBIX NPOLLECCOB, MX Pe3yNbTaTOB Y OCHOBAHWI, MCMO/b30BaTb NPUEMBI pedieKcm
[N151 OLEHKW CUTyaL MK, Bbibopa BEPHOIO peLLeHus;

YMETb OLIEHUBATb PUCKUN U CBOEBPEMEHHO NMPUHMMATb PELLEHWSA MO UX CHUXKEHNIO;

MPUHMMATL MOTVBBI U apryMeHTbI ApYTUX NPy aHa/In3e pe3ynbTaToB AeATe/lbHOCTY;



3) npuHsATHE ceOs M APYrUX:

NPUHUMATb ce6sl, MOHUMasi CBOM HEIOCTATKMN U JOCTOMNHCTBA;

MPUHUMATb MOTUBbI 11 aPryMEHTbI APYTUX NPK aHasM3e pe3ynbTaToB AesTeNbHOCTY;

NpW3HaBaTb CBOE NPaBO M NPaBo APYrMX Ha OLUNGKMK;

pa3BMBaTh CMOCOGHOCTb MOHUMATL MMP C NO3ULMMN APYFOr0 YenoBeKa.
NPEAMETHBIE PE3YJIBTATHBI

MpeameTHble pe3ynbTaTbl OCBOEHWA COAepXaHus y4yebHOro npegmeta «buonorus» Ha
yrny6néHHOM YpOBHe OPMEHTMPOBaHbI Ha 06ecreyveHrne NpogunIbHOro 06yyYeHns 06y4aroLLMXCs
6ronoruu. OHY BKNIOYAOT: Cneuuguryeckne 48 61Monorum HayyHble 3HaHWs, YMEHWS U CNocoobl
[eVCTBUIA MO OCBOEHWIO, UHTEpPNpeTauMn 1 nNpeobpasoBaHnIO 3HaAHWIA, BUAbI AeATeNIbHOCTU MO
MOJTYYEHUIO HOBbIX 3HaHWI WU UX NMPUMEHEHWIO B Pa3/IMYHbIX Y4YebHbIX, a TakKe B peasibHbIX
XU3HEHHbIX cUTYyaumsax. NpeameTHble pe3y/bTaTbl NPeACTaB/eHbl M0 rogam U3yyeHus.

MpeLMeTHbIe pe3y/bTaTbl 0CBOEHUA y4ebHOro npeameTa «buonorusa» B 10 knacce [OMKHbI
oTpaXkaTb:

ChopMMPOBAHHOCTb 3HAHWIA O MeCTe W PO/ BUOJIOTN B CUCTEME €CTECTBEHHBIX HayK, B
(hopMMPOBaHMM ECTECTBEHHO-HAYYHON KaPTUHBI MMPa, B NO3HAHWM 3aKOHOB NMPUPOLbI U PeLLeHn
npo6sem paunoHanbHOro NPMPOLONo/b30BaHNUA, O BK1aAe POCCUNCKUX U 3apyOeXHbIX YUEHbIX B
passuTUe BUONOrnK;

BNnafileHne CUCTEMON GMONOrMYECKMX 3HaHWA, KOTOpas BK/IHOYAeT: OCHOBOMO/aratoLue
ouonornyeckMe TepMUHbI U MOHATMS (KU3Hb, K/IETKa, OpraHu3M, metabosn3m, romeocTas,
camoperynaums, caMoBoCMpon3BeseHne, HaceACTBEHHOCTb, M3MEHUYNBOCTb, POCT U PasBUTHE),
ovonornyeckne Teopum (KnetouHas Teopus T. LleaHHa, M. LUneligeHa, P. BupxoBa,
XPOMOCOMHas Teopus HacneacTBeHHocTu T. MopraHa), yyeHus (H. . BaBunosa — 0 LeHTpax
MHOroo6pasus 1 NPOUCXOXKAEHUA KYNbTYPHbIX PacTeHWit), 3aKOHbl (eAMHO06pas3ns NMOTOMKOB
MepBoro MoKOJIEHNA, pacLLensieHns, YNCTOTbI raMeT, He3aB1CKMOro HacnefosaHus . MeHgens,
rOMO/IOTMYECKMX PALOB B HACNeACTBEHHOM u3MeHumBocTM H. . Baswnosa), MpuHUMNGI
(KomnyieMeHTapHOCTW);

B/lafleH1e OCHOBHbIMU METOAaMM Hay4HOro rno3HaHus, UCMO/b3yeMbIX B BMONOrMYeCKMX
1ccnefoBaHMAX XMBbIX 00BEKTOB (OnMcaHue, u3mepeHne, HabaeHNe, IKCNEPUMEHT);

YMeHMVe BblAensTb CYLECTBeHHble NPU3HaKWU: BMPYCOB, KNETOK MPOKapUoT U 3yKapuor,
OAHOK/IETOUYHBIX U MHOTOK/IETOYHbLIX OPraHuW3MoB, B TOM uuc/ie 6aKkTepuid, rprboB, pacTeHWiA,
YXMBOTHbIX W Ye/IOBEKA, CTPOEHUA OPraHoOB U CUCTEM OPraHOB PacTEHMIA, XXMBOTHbIX, Ye/I0BEKA,
MPOLLECCOB XXMN3HEeAeATeNbHOCTM, NPOTEKAIOLLMX B OPraHM3Max pacTeHUI, XXMBOTHbIX U Ye/loBeKa,
B1ONOrnYeckmx NPoLLECCoB: 0OMeHa BeLLecTB (MeTabonn3m), NMPeBpaLleHns 3Heprumn, 6poXxeHns,
aBTOTPOHHOIO M reTepoTPOdHOro TMNOB NUTaHUA, (POTOCMHTE3A U XEMOCKHTE3], MTO3a, MEN03a,
rameToreHesa, ambpuroreHesa, MOCTIMOPMOHA/IbHOI O pasBuUTung, pasMHOXeHNS,
WHAMBUAYaNbHOIO PasBUTUA opraHuM3Ma (OHTOreHesa), B3aUMOLENCTBMS TE€HOB, reTeposuca,
MCKYCCTBEHHOr0 0T60pa;

YMEHMe YCTaHaB/MMBaTb B3aMMOCBA3WN MeXAy OpraHouamu KIeTKU U UX (DYHKLUAMU,
CTPOEHMEM K/IETOK Pa3HbIX TKaHen 1 UX PYHKLUUAMU, MeXy opraHamu U CUCTeMaMun OpraHoBs y
PacTeHW, >XMBOTHbIX W YenoBeKa M KX (QYHKUWUAMU, MEXLY CUCTEMaMu OpraHoB U KX
(OYHKUMAMU, MeXay sTanamu 0bMeHa BeLlecTB, 3Tanamyl K/IeTOYHOIO LUMKIA W YKU3HEHHbIX
UMKNOB OpraHvW3MoB, 3Tanamy 3MOPVMOHASILHOrO pPasBUTWSA, TEHOTUNOM U (PEHOTUMOM,
(heHOTMNOM U (haKTopamMu cpefibl 06UTaHNS;



YMeHUWe BbISIBNIATb OT/IMUMTENbHbIE MPU3HAKU XKMBbIX CUCTEM, B TOM 4YMCNe PacTeHWA,
YXVBOTHbIX U Ye/I0BEKA;

YMEHWe 1CNo/b30BaTb COOTBETCTBYIOLLME apryMeHTbI, 6UOM0MMYECKYHO TEPMUHOMOTMIO U
CUMBOJIMKY N5 fOKa3aTe/lbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATUYECKUX Tpynn;

YMeHWe peLuaTb 61Monornyeckmne 3afadu, BbIsBNATb NMPUUNHHO-CIEACTBEHHbIE CBA3M MEXIY
nccnefyemMbiM GUMONOTMYECKMMI MPOLLECCaMU U ABIEHUAMMW, AenaTb BblBOAbI Y MPOrHO3bl Ha
OCHOBaHWW NOyYeHHbIX Pe3y/bTaTos;

YMeHWe BbIMONHATL /1ab0paTopHble U MpaKTUyeckue paboTbl, CO6M0AaTL Mpasuia npu
paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060PYA0BAHNEM;

YMeHWe BbIABUraTb TUMNOTe3bl, MNPOBEPATb WX 3KCMEPUMEHTa/IbHbIMU  CPELCTBaMU,
(hopmynupys Lenb UCCnefoBaHns, aHaIM3npPoBaTh MoyYeHHble pesy/bTaTbl U AenaTth BbIBOAbI;

YMeHMe y4acTBOBaTb B Y4eOHO-MUCCNefoBaTeNbCKOM paboTe Mo 6MON0ruun, 3KOIornm u
MeAuLMHe, NPOBOAMMON Ha 6a3e LUKOMIbHbIX Hay4HbIX OOLLECTB, M NY6/MYHO MpPencTaBiATh
MoNyYeHHbIe pe3yNbTaTbl HA YHEHUYECKUX KOH(EPEHLMSAX;

YMeHMe OLLeHMBATb 3TUYECKUNE acneKTbl COBPEMEHHBIX UCCef0BaHNIA B 061acTy Guonorum
N MeguUMHbl (KNOHMPOBaHWE, WCKYCCTBEHHOE OMJI0L0TBOPEHWE, HanpaB/eHHOe W3MEeHeHWe
reHoma 1 co3fiaHune TPaHCreHHbIX OpPraH13MoB);

YMEHWe OCYLLeCTBNATL OCO3HaHHbIV BbI6OP OyayLLei NPodecCnoHanbHON AeATeNbHOCTU B
o6nactn 61onorun, MeLuLMHbI, 6MOTEXHONOM MW, BETEPUHAPUI, CENbCKOr0 X039MCTBa, NULLEBON
MPOMbILLIEHHOCTH, YINYyONATb NO3HaBaTe bHbIA NMHTEPEC, HanpPaB/IeHHbI Ha 0CO3HAHHbIV BbIGOP
COOTBETCTBYIOLLEW NPOeccumn 1 NPOLo/IKEHNe BMONOrMYeCKOro 06pa3oBaHNs B OpraHm3aumsx
CpesHero nNpogecCcoHanbHONOo M BbICLLEro 06pa3oBaHus.

MpeameTHble pe3ynbTaTbl 0CBOEHWS y4ebHOro npeameTa «brnonorusa» B 11 knacce LOMKHbI
oTpaXarb:

ChOPMMPOBAHHOCTb 3HAHWI O MECTe U Poan GUONIOrMK B CUCTEME ECTECTBEHHBIX HaykK, B
(hOpMUPOBAHNN COBPEMEHHON eCTeCTBEHHO-HAY4YHOM KapTUHbl MMpPa, B MO3HAHWU 3aKOHOB
MPUPOAbL! N PeLeHnN 3KOMOTMYECKUX MPo6/1eM YenoBeyecTBa, a TakXke B PeLleHMn BOMPOCOB
paUVoHaIbHOr0 MPUPOAOMNOSL30BaHMS, U B (DOPMUPOBAHNM LIEHHOCTHOIO OTHOLLEHMS K MPUPOAE,
06LLEeCTBY, YenoBeKy, O BKNafe POCCUACKMX W 3apyOeXKHbIX YYEHbIX-OMONOroB B pasBuTHe
oronoruu;

YMeHWe BafleTb CUCTEMOI BUOMOMMUYECKMX 3HAHWI, KOTOpas BK/IKOYaeT OnpeaeneHns u
MOHVMaHMe CYLLHOCTM OCHOBOMOMAralWmx 61ON0rMYeckux TEPMUHOB W MOHATWIA  (BUA,
aKocuctema, 6uoctepa), 6uonoruveckue Teopum (3BONKOLMOHHAS Teopua Y. [apBuHa,
CUHTeTUYeckas Teopus 3asonouun), ydeHus (A. H. CesepuoBa — O MyTAX W HanpaBieHWsX
agonouun, B.. BepHaackoro — o 6rocgepe), 3aKoHbl (FeHeTUYeCKOro paBHoBecus k. Xapam
n B. BaltH6epra, 3apogpiweBoro cxoactsa K. M. bapa), npasuna (MuHumyma HO. JInbuxa,
3KONOrMYecKoW NpaMuabl 3Heprun), rmnotesbl (runotesa «mupa PHK» Y. Tunbepta);

yMeHWe BNafeTb OCHOBHbIMW METOAaMW Hay4yHOro MO3HaHWS, MCMOob3yeMbIMA B
OMONOrNYeCKMX WCCMef0BaHUAX >KUBbIX OOBLEKTOB M 3KOCUCTEM (OMMCaHWe, W3MepeHue,
HabNoAeHNe, 3KCNEPUMEHT), CNOCO6aMUN BbISBNEHUS U OLEHKN aHTPOMOreHHbIX U3MEHEHUI B
npupoae;

YMeHWe BbIAeNATb CYLECTBEHHbIE MPU3HaKW: BULOB, OMOreoLEHO30B, 3KOCUCTEM U
6uocgepbl, CTabUIN3MPYIOLLEro, [ABVXKYLLEro W  pas3pbiBatOLLEro eCTeCTBEHHOINo 0T6opa,
a/1710MaTPUYecKoro N CUMNaTPUYeCcKoro BMA006pa3oBaHNs, BIMAHWUS ABVXYLLMX CUM 3BOOLLUN
Ha reHo(hoHA MonynAunmM, NPUCMNOCO6IEHHOCTM OPraHU3MOB K cpefe 06uTaHus, YepeoBaHWS
HanpaeeHNiA 3BO/IIOLMN, KPYrOBOPOTA BELLECTB 1 NOTOKA 3HEPrM B 3KOCUCTEMAX;



YMeHVe yCTaHaBMBaTb B3aMMOCBSA3M MeX Y NpoLeccaMu 3B0JTHOL N, ABVKYLLMMU CUNaMu
aHTPOMOreHes3a, KOMMOHEHTaMW Pa3/IMYHbIX 3KOCUCTEM W MPUCMOCOBNEHNAMM K HUM
OpraHu13moB;

YMEHWe BbISIB/IATb OT/IMUNTENbHbIE MPU3HAKM XKMBbIX CUCTEM, MPUCNOCO6/IEHHOCTL BUAO0B
K cpefe 00uTaHWsA, abuoTUYECKUX U OMOTUYECKUX KOMIMOHEHTOB 3KOCUCTEM, B3aMMOCBA3ei
OpraHn3moB B COOOLLIECTBaX, aHTPOMOreHHbIX N3MEHEHWI B 3KOCUCTEMAX CBOE MECTHOCTU;

YMEHWe 1CNO/b30BaTb COOTBETCTBYHOLLME apryMeHTbl, 6LMOM0rMYECKY0 TEPMUHOMOIMIO U
CUMBOSIKY [A/11 [0Ka3aTe/lbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATMYECKUX Tpynm,
B3aVIMOCBSA3M OpPraHM3MoB WM Cpeabl 06UTaHWA, efUHCTBA YE/IOBEYECKMX pac, HeobXoAMMOCTU
COXpaHeHnsi MHOroobpasnst BMAOB M 3KOCUCTEM KaK YCNOBMSI COCYLLECTBOBaHUSA NPUPOAbl U
4esi0BeYecTBa,;

YMeHWe peLuaTb 61Monornyeckmne 3afadu, BbIsBNATb NPUUNHHO-CIEACTBEHHbIE CBA3W MEXIY
nccnefyeMbiMM 61MONOTMYECKMMM NPOLIECCaMn U ABNEHUAMU, [enaTb BblBOAblI U NMPOrHO3bl Ha
OCHOBaHWW NOMYYeHHbIX Pe3y/bTaToB;

YMeHMe BbIMOSHATL 1ab0paTopHble U NpaKTUYeckue paboTbl, CO6/M04aTh MpaBuia npw
paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060PYA0BAHNEM;

YMeHWe BbIABUraTb [UNOTE3bl, MPOBEPATb WX 3KCMEPUMEHTA/IbHbIMUA  CPeAcTBamu,
(hopmynupys Lenb 1ccnefoBaHns, aHaIM3nMpoBaTh MNOyUYeHHble pe3ybTaTbl U eNaTb BbIBOAbI;

YMEHWe y4acTBOBaTb B Y4eOHO-MUCCNefoBaTeNbCKOM paboTe Mo 6MON0rMKn, 3KOMOrnn W
MeauLMHe, NPOBOAMMOM Ha 6ase LUKO/IbHbIX Hay4HbIX OOLLECTB, M Ny6/MYHO NpPeAcTaBNsaTb
MoJTlyYeHHble Pe3y/nbTaTbl HA YYEHUYECKNX KOH(epeHLMAX;

YMEHME OueHMBaTb T[MNOTe3bl UM TEOPUM O MPOUCXOXAEHUM HKU3HW, YeNoBeka W
4enioBeYECKMX pac, O NpuuMHax, NOCNeACTBMAX WM CNocobax NpefoTBpaLleHUs rnobabHbIX
N3MEHEHWNI B Buocepe;

YMeHMe OCYLLECTB/SATb OCO3HaHHbIV BbI6Op ByayLLein NpotheccnoHaibHOM AeATeNIbHOCTU B
o6nactv 61MonorMmn, 3KONOrMmn, NPMPOLONO/b30BaHNSA, MEANLMHBI, BUOTEXHONOT W, NCUXONOTUN,
BETEPMHApPU, CENbCKOMO XO3ANCTBA, NULLEBOIA NPOMbILIIEHHOCTU, YrNYy6N1sTb NO3HABATE IbHbIN
WHTEpEeC, HarpaB/eHHbIn HA 0CO3HAHHBI BbIOOP COOTBETCTBYHOLLEN MPOgeccun 1 NPOLO/MKEHNE
6ronornyeckoro 06pas3oBaHNA B OpraHU3auUMsaX CpefHero MnpoecCMOHa/IbHOIO U BbICLUEro
06pas3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbusie IIpakrnyeckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
1 bronoruns Kak Hayka
2 JKMBble CUCTEMBI U UX U3yYeHne
3 Buonorua kneTku 0.5
4 XUMUYecKas opraHunsauma KneTku 10
5 CTpoeHue 1 PYHKLUN KNETKN 8 2
5 OO6MeH BeLLEeCTB U MpeBpaLleHne 3Heprumn B 9 1
KneTke
7 HaC}'Ie,CI,CTBEHI.-.IaFI MHopmaLus 1 9 05
peann3aums eé B KneTke
YKM3HEHHBIA LUK KNETKK 6 1
CTpoeHue 1 PyHKLUN OpraHU3MoB 17 1.5
10 Pa3mMHOXeHWe 1 pa3BnTne opraHn3MoB 8 1.5
1 "eHeTMKa — HayKa O HacneACTBEHHOCTU U ) 05
N3MEHYMBOCTM OpPraHn3mMoB
12 3aKOHOMepHOCTM HacneACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU M3MEHUMBOCTU 6 1
14 ["eHeTVKa yenoBeka 3 0.5
15 Cenekums opraH1M3MoB 4 1
16 BuoTexHoorns n CUHTETUYeCKas bruosorus 4




17

Pe3epBHOe Bpems

OBLIEE KOJIMYECTBO YACOB 110 NPOIrPAMME

102

13




11 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (umdposbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 3apoxXzaeHune 1 pasBuTHE 3BOOLMOHHBIX 4
npeAcTaBeHnin B 6uonornm
2 MUKpO3BOOLMA U e€ pe3ynbTaTbl 14 2
3 MakpoaBonouma 1 eé pesynbTarhbl 6
M
4 POUCXOXIEHME N PA3BUTKE XN3HU Ha 15 15
3emne
5 [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
3Ko/0rvsa — Hayka 0 B3aMOOTHOLLIEHNAX
6 OpraHM3mMoB N HaZOPraHN3MeEHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLein cpefo
OpraHu3mbl 1 cpefa 06uTaHus 1.5
3konorvsa BMA0B 1 NONyNAuuii 0.5
3Konorus coobLLEeCTB. IKONOrNYecKme
9 . 12 0.5
CUCTEMBI
10 Buocdepa — rnobasnbHas akocucTema
11 Yenosek 1 oKpy»KatoLLiaa cpeja
12 Pe3epBHOE Bpems 8
OBLWEE KOMMYECTBO YACOB MO NPOIrPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHBbIE
(]
Jl:;-n Tema ypoka Beero Kontposbubie IIpakTunueckue f{l:;:enuﬂ :)lg[()l;l;zzz:enbﬂme
padoTshI padoThI pecypenI
1 Bronorus Kak KoMiaeKcHas Hayka 1 Kak 1
4acTb COBPEMEHHOTO 06LLeCTBA
2 YKuBble CUCTEMbI M UX CBOCTBA 1
3 YpoBHEBas OpraHn3aLms XX1BbIX CUCTEM 1
4 cTOpnS OTKPBITUS Y U3YYEHUA KNETKW. 1
KnetouyHas Teopus
MeTo/bl MONEKYNAPHON 1N KNETOUYHOM
oronoruu. MpakTnyeckas paborta
5 «3yyeHrie MeTOA0B KIETOUHOW 1 05
6ronorum (xpomarorpadms,
anekTpodopes, AvdhepeHLmanbLHoe
LeHTpudyruposaHue, MLP)»
6 XUMUYECKMNIA COCTaB KNETKM 1
7 MwuHepanbHble BeLeCcTBa KNETKN, UX 1
Bronornyeckas posb
OpraHunyeckue BeLecTBa KIeTkun —
3 6enku. JlabopaTopHas paboTa 1 05
«O6Hapy)XeHne 6e1KOB C NOMOLLbHD '
KauyeCTBEHHbIX peakLuii»
9 CsoiicTBa, Knaccugukaumsa n GyHKUMm 1

6enKoB




10

OpraHuyeckue BeLLeCTBa KNeTKn —
yrnesofpl

11

12

13

OpraHunyeckue BeLLeCTBa KNeTKn —
nnMnnapl

HyknenHoBsble Kucnotel. AHK n PHK.
NabopaTopHas paboTa «MccnefoBaHme
HYK/1EMHOBbIX KUCNOT, BbIAENEHHbIX U3
K/1IETOK Pa3/INyHbIX OpraHu3MOoB»

CtpoeHue n pyHKuun AT®. pyrue
HyKneosmaTpugocgatsl (HTD)

0.5

14

CekseHunpoBaHue AHK. MeTobl
reHOMMWKM, TPAHCKPUNTOMUKM,
NMPOTEOMUKN

15
16

MeTogbl CTPYKTYPHOI G1onorum
Tunbl KNeTok. MpokaproTnyeckas KneTka

17

CTpoeHUe 3yKapnoTUYECKOI KNETKMN.
MpakTnyeckas pabota «M3yyeHve
CBOWCTB KNEeTOYHOW MembpaHbI»

0.5

18

19

20

21

MOBEPXHOCTHbIN annapat KNeTKu

OfiHOMeM6pPaHHbIe OpraHonbl KNeTKN.
MpakTnyeckas paboTa «3yyeHve
[BVXEHUS LMTOMNA3Mbl B PACTUTE/NbHbIX
KNneTKax»

MonyaBTOHOMHble OpraHoOW bl KNETKU:
MUTOXOHAPUW, NAacTupl. SlabopaTopHas
paboTa «/ccnefoBaHve NNasmMonmnsa n
[EnNasMonin3a B PaCTUTE/NbHbIX KNEeTKax»

HememOpaHHbIe OpraHoWbl KeTKK

0.5

0.5




22

CTpoeHue 1 yHKUMKM aapa

23

CpaBHUWTENbHAA XapaKTePUCTUKA KNETOK
ayKapworT. JlabopaTopHas paboTa
«M3yyeHne CTPOEHNS KNETOK pasfINYHbIX
OpraH13MoB»

0.5

24

AcCCUMUIALNA N SUCCUMUNALNA — [Be
CTOPOHbI MeTabonm3ma. Turnbl 06MeHa
BeLlecTB. JTabopaTtopHas paboTa
«3yyeHne KaTa/IMTUYECKON aKTUBHOCTY
(hepMeHTOB (Ha NprMepe amuniasbl Uan
KaTanasbl)»

25

depMeHTaTVBHbIN XapakTep peakuui
K/NIeTOYHOro metabonunsma. JlabopartopHas
paboTa «3yyeHune (hepMeHTATUBHOIO
pacLLensieHns nepokcumaa BoLoposa B
PacTUTENbHBIX U XXMBOTHbIX KNETKaxX»

0.5

26
27

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

28

29

30

31

doTOCUHTES

XemocuHTe3. JTabopaTopHasi paboTa
«CpaBHeHMe NpoLeccoB POTOCMHTE3A U
XeMOCUHTEe3a»

AHa3p06HbIe OpraHn3mbl. Bupl
6poXkeHus. JlabopaTopHas paboTa
«CpaBHEHMe NPOLLECCOB BPOXEHNSA 1
AbIXaHUsA»

A3p06HbIe OpraHM3Mbl. JTansbl
3HEpreTMYecKoro obmeHa

0.5




SHeprus membpaHHOro rpafmeHTa

32 NPOTOHOB. CnHTE3 AT®: paboTa
NPOTOHHON AT®d-CcrHTa3bI

33 PeakLn MaTpUUYHOro CUHTEe3a

34 TpaHCKpUNLUA — MaTPUYHbIA CUHTES
PHK

35 TpaHcnauus n eé aTanbl

36 KognpoBaHve aMMHOKUCOT. Posib
pnbocom B 61OCKHTe3e 6enka

37 OpraHusaums reHoma y npokKapmoT u
aykapvot

38 MonekynspHble MexaHW3Mbl 3KCMpPeccum
reHoB y ayKapuoT
Bupycbl — BHEK/ETOUYHbIE POPMbI KN3HM

39 N obnuraTHble napasnTebl. MNpakTnyeckas 0.5
pabota «Co3gaHne MOAeNn BMpyca»

40 BupycHble 3a6oneBatm;| YesioBeKa,
YXVMBOTHbIX, PacTeHWit

a1 HaHoTexHosnorum B 6uonorum u
MeauLHe

42 YKM3HEHHBIA LUK KNETKK

43 MaTpunyHbIin cMHTe3 AHK
Xpomocombl. JTabopaTopHas paboTa

44 «/I3y4eHne XpoOMOCOM Ha roToBbIX 0.5
MUKponpenaparax»

45 [eneHne KNeTkn — MNTo3




Tunbl KNeToK. KaprnoKnHe3 1 LUTOKUNHES.
NabopaTopHas paboTta «HabntoaeHne

40 MUTO3a B K/IETKaX KOHYMKA KOpeLLIKa fiyKa 05
(Ha roToBbIX MUKpOMpenapaTax)»

47 Perynaumsa >M3HeHHOro LnKia KneTok

48 OpraHnsm Kak eguHoe Lenoe

49 TKaHuW pacTeHuiA. JlabopaTopHas paboTa 05
«3yyeHmne TKaHel pacTeHU»
TKaHW XXUBOTHbIX U YeN0BeKa.

50 NabopatopHas paboTa «M13yyeHune TKaHel 0.5
YXNBOTHbIX>»
OpraHbl. CucTeMbl OpraHos.

51 NabopaTopHasa paboTa «3yyeHne 0.5
OpraHoB LIBETKOBOIO PacTeHus»

52 Onopa Tena opraHnM3mMoB

53 [B>KeHne opraHM3mMoB

54 MnTaHne opraHnM3MoB

55 [MTaHMe NO3BOHOYHbIX XXUBOTHbIX.
MyLieBapuTenbHaa cMCTeMa YesoBeka

56 [bixaHve opraHnsmos

57 [bixaHve No3BOHOUHbIX XXMBOTHbIX U
yesnoBeka

58 TpaHCnopT BELECTB Y OpraHn3MoB

59 KpoBeHOCHasa cuctema No3BOHOYHbIX
YXMBOTHbIX U YenoBeKa

60 BblgeneHwe y opraH1u3smMoB

61 3awuta y opraHvu3moB




62

MIMMyHHas cuctema yenoBeKa

Pa3apaXkumMocTb 1 perynauus y

63
OopraH13mMoB
64 "'ymopasibHas perynaums n 3HLOKPUHHAS
CUCTEMA XXMBOTHbIX M Ye/I0BEKA
65 dopMbl pasMHOXEHNS OpraHM3mMoB
66 MonoBoe pa3smMHOXeHWe
67 Meii03
MameToreHes. O6pa3zoBaHue 1 pa3BUTUE
68 MosioBbIX K/ETOK. JTabopaTopHas paboTa 05
«13y4yeHmne CTPOeHNS MOJOBbLIX KETOK Ha
roTOBbIX MUKpOMnpenaparax»
69 NHamBuayanbHoe pasBuTUe OpraHn3mMoB
— OHTOreHe3
20 3aknafka opraHoB v TKaHen 13
3apOofblILLEBbIX IMCTKOB
POCT 1 pa3BUTHE XUBOTHbIX.
7 NabopatopHasa paboTa «Bbmsnetme 05
NMPU3HaKOB CXOACTBA 3apoAblLLeit
MO3BOHOYHbIX XXMBOTHbIX»
Pa3MHOXeHWE 1 pa3BUTIE pPacTEHNIA.
7 NabopaTopHasa paboTta «CTpoeHue 05
OpraHoB Pa3MHOXEHNS BbICLLIMX
pacTeHU»
73 cTopmsi CTaHOBNEHNS 1 Pa3BUTMS
FeHETUKMN KaK HayKu
74 OCHOBHbIEe NMOHATWS U CUMBO/IbI 05

reHeTuKuW. JlabopatopHasi paboTa




«[lpo3othrna Kak 06bEKT reHeTUYECKMX
nccnefoBaHNn

3aKOHOMEPHOCTW Hacnef0BaHUA
npunsHakos. MoHornépuaHoe
cKpeLumBaHue. MpakTnyeckas paboTa

75 1 0.5
"A3yyeHne pe3ynbTaToB
MOHOTMOPUAHOr0 CKpeLnBaHmns y
Aaposodusibl™
76 LinTonornyeckne oCHOBbI 1
MOHOIMOPUAHOIO CKpeLynBaHns
77 AHanusnpytoLlee CKpeLinBaHue. 1
HenonHoe foM1HMpOBaHWe
AnrnbpuaHoe cKpeLLmBaHue.
78 MpakTyeckas paboTta «/13yueHue 1 05
pe3ynbTaToB AUrM6pUAHOro
CKpeLLMBaHNA Y Ap030(nbI»
79 LiMTonornyeckme 0CHOBbI AUrMO6PMAHOrOo 1
CKpeLynBaHms
80 CuenneHHoe HacnegoBaHKe NPU3HaKOB 1
81 XpOMOCOMHasA Teopus HacNeACTBEHHOCTH 1
82 "eHeTVKa nona 1
83 ["feHOTUN Kak LieIoCTHasA cuctema 1
84 FeHeTqu\CKMVl KOHTPO/1b PasBUTUA 1
pacTeHuI, XXMBOTHbIX 1 YeNOBeKa
85 I3MeHYMBOCTb NPU3HaKOB. Bubl 1
N3MEHYMBOCTU
86 MogandunkaynoHHas N3MeHUYNBOCTb 1




87

88

BapnaunoHHbIV psg 1 BapuaLoHHas
KpuBasi. JlabopaTopHas paboTta
«l/ccnepoBaHne 3aKOHOMEPHOCTeN
MOAN(MKALMOHHON N3MEHYMBOCTM.
MocTpoeHWe BapnaLMOHHOTO psija U
BapyaLMOHHON KPUBOW»

"eHOTUNKNYecKasa U3MEHUNBOCTb.
KomMb6unHaTnBHas N3MeHUYMBOCTb

0.5

89

MyTauMoHHas N3MEHYMBOCTD.
MpakTnyeckas paborta «MyTtauum y
Apo3odusibl (Ha rOTOBbIX
MUKpomnpenaparax)»

0.5

90

91

92

3aKOHOMEPHOCTU MYTaLNOHHOI0
npoecca. ANUreHeTKa 1 aNUreHoMmnKa
"eHeTnKa yenoseka. MNMpaKTnyeckas
paboTta «CocTaB/ieH1e 1 aHa/In3
POZOC/IOBHOMN»

MeTO/bl MEANLIMHCKOW FeHETUKM

0.5

93

3HaueHve MeaULMHCKOWA reHeTUKN B
NpefoTBPALLEHNMN 1 NEYEHNM
reHeTUYECKMX 3a601eBaHNIA YenoBeka

94

95

OCHOBHbIE NOHATUA CENEKLMN.
NabopatopHas paboTa «/13yyeHune copToB
Ky/NbTYPHbIX pacTeEHWIA 1 NOPOA
AOMALLHMX YXUBOTHbIX»

MeToabl CeneKLMOHHOM paboTsbl.
NaboparopHas paboTta «3yyeHmne
METOLOB CENEKLUN PaCTEHNIN»

0.5

0.5




JLOCTVXKEeHMA cenekummn pacTeHni u

96 XXMBOTHbIX. [NpakTnyeckas paboTta 1
«[prBMBKa pacTeHNIA»

97 CoxpaHeHue, n3yyeHne 1 UCNobL30BaHKE 1
reHeTUYEeCKNX Pecypcos
BroTexHoMorna Kak Hayka v oTpac/ib

98 npoussoacTsa. MpakTuyeckas paboTa 1 0.5
«3yyeHrie 06bLEKTOB BMOTEXHONOMMN

99 OCHOBHble HanpaB/IeHNs1 CUHTETUYECKON 1
6uonorum

100 XPOMOCOMHas 1 reHHas NHXKeHepus 1

101 MeanumHCKMe 6MOTEXHOOM K 1

102 Pe3epBHbIii YpoK. MOBTOpPEHNE, 1
006006LLeHMe, CUCTEMATU3ALNA 3HAHWIA

OBLLEE KOJIMYECTBO YACOB INO 102 135

NMPOIrPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(]
J:;H Tema ypoka Beero Kontpoabnubie IIpakTuyeckue f{l:;:enuﬂ :)lg[()l;l;zzz:enbﬂme
padoTshI padoThbI pecypeni
1 JBoNoLUMOHHaA Teopns Y. [apsrHa 1
5 [BVxXyLLne cunibl 3B0NKOLMM BULOB Mo Y. 1
JapsuHy
3 Bopbba 3a CcyLLecTBOBaHMe, 1
eCTeCTBEHHbIN U UCKYCCTBEHHbIN 0T6OP
4 PopM1pOBaHME CUHTETUYECKOW TEOpU 1
3BO/OLMN
5 3Tanbl 3BOIOLMOHHOIO NnpoLecca: 1
MWKPO3BO/OLMSA Y MaKpO3BOIOLLUSA
6 Monynauna — aneMeHTapHas eanHMLA 1
3BO/MOLMM
3aKOH reHeTMYeckoro pasHosecus .
7 Xapaw, B. BaitH6epra. JTabopaTopHas 1 05
paboTta «BblIsBNeHNE U3MEHUMBOCTHU Y '
ocobei ogHoro Buga»
8 AnemMeHTapHble PaKTOpbl 3BO/OLMM 1
9 AddpexT ocHoBaTENA. DhPEKT 1
OYTbIIOYHOIO rop/ibILKa
10 Mwurpauun. M3onsumum nonynsuuii; 1
reorpacuyeckas, 6monormyeckas
11 EcTecTBeHHbIN 0TOOP — HanpasAoLLMiA 1
(hakTop 3BO/OLMM




12

Monosoii 0T60p

13

Mprcnoco61eHHOCTb OPraHM3MOB Kak
pe3y/ibTaT MUKPO3BOOLMN.
NaboparopHas paboTta «3yyeHmne
apoMopo30B 1 namoaganTalmin y
PacTEHMNI N XKNBOTHbLIX»

0.5

14

Mprmepbl NPUCMOCO6/EHNIA Y
OpraH1M3MoB: MOP(OsIOrMYecKue,
(hn3nonormyeckune, BUOXNMMUYECKUE,
nosefeHYeckue. JlabopatopHas paboTa
«[pncnocobneHns opraHu3MoB 1 UX
OTHOCUTE/IbHAA Lie1Iecoobpa3HOCTb»

0.5

15

Bug, ero kputepum n CTpyKTypa.
NabopaTopHas paboTta «CpaBHeHMe
BUZO0B M0 MOP(OIOrnyecKoMy
KpUTEPUIO»

0.5

16

17

CTpykTypa Buga

Buaoo6pasoBaHe Kak pesynbTar
MUKPO3BO/HOLMM

18

CBA3b MMKPO3BOIOLMN U
annaeMnonornu

19

20

Makpossontouus. MNaneoHTonornyeckne
METObl N3y4HeHNA 3BO/THOLUN

Buoreorpaduyeckime MeTo/bl U3yYeHNs
3BO/IHOLMM

21

AMOPMONOrnYeckme 1 CpaBHUTENbHO-
Moponornyeckme MeTopl U3yHeHus
3BONOLLMN




MonekynspHo-reHeTuyeckue,

22 OMOXMMMYECKME N MaTeMaTUYECKNE
MeTO/bl M3YYEHUNS 3BOJOLUM

23 O6Lme 3aKOHOMEPHOCTH 3BOMOLMN

24 AfanTuBHas paguaums.
HepaBHOMepHOCTL TEMMOB 3BO/IOLMM

o5 HayuHble runoTesbl NPOUCXOXKAEHNA
XXW3HU Ha 3emne

26 [JloHay4Hble npescTas/ieHns o
3apPOXKAEHNN XKN3HY

97 OCHOBHbIe 3Tarnbl HEOPraHNYecKon
3BonoLMNn

28 "MnoTesbl 3apOXKAEHNA XN3HN
VicTopua 3emnn n MeToAabl €€ N3y4veHns.

29 JNabopaTopHas paboTa «3y4veHne 0.5
Orm1caHune NCKOMaemMbIX OCTaTKOB
[PEBHMX OpPraHV3MOoB»

30 HauasibHble aTanbl opraHM4ecKonm
3BO/OLMN

31 JBOMOLMA 3yKapuoT
OCHOBHbIe 3Tanbl 3B0/IHOLNN

39 pacTuTenbHOro Mupa. Npaktuyeckas 05
paboTa «M3yyeHne 0Co6eHHOCTEN
CTPOEHUS PaCTEHUIA Pa3HbIX OTAE/0B»

33 OCHOBHbIe 3Tanbl 3BO/HOLMY XXMBOTHOIO

MUpa




SBO/OLMSA XKMBOTHbIX. MpakTyeckas

34 paboTa «M3yyeHne 0Co6eHHOCTEN 0.5
CTPOEHMSA NO3BOHOYHbIX XXMBOTHbIX»

35 Pa3BuTure Xn13HN Ha 3em/e Nno apam 1
nepuogam

36 MaccoBble BbIMUPaHNA —
3KO/IOTMYECKMe KPU3NChI MPOLLIOro

37 CoBpeMeHHbI 3KONOrMYECKNIA KpU3uc,
ero ocCo6eHHOCTH

38 CoBpemeHHas cucTemMa OpraHuMyeckoro
NpoLL/oro

39 OCHOBHbIe cYcTEMATUYECKME Tpynnbl
OpraHn3mMoB

40 AHTPONO/IOrNA — HayKa 0 Ye/loBeke

a1 Pa3BuUTMe NpeacTaBneHNii 0
NPOUCXOXAEHNN YenoBeKa
MecTo yenoBeka B cucTeme
opraHuyeckoro mupa. JlaboparopHas

42 paboTa «/13yyeHne ocobeHHOCTeN 0.5
CTPOEHUNSA CKesfleTa YenoBekKa, CBA3aHHbIX
C NPAMOX0XAEHNEM»

43 LBVXKyLLNe cuibl aHTpOMoreHesa

44 CooTHoLLEeHMe BUOMOTNYECKUNX U
coumaibHbIX PaKkTOpOB B aHTPOMNOreHese

45 OCHOBHbIe CTagMKn aHTponoreHesa

46 ManeoreHeTnKa 1 NaneoreHoOMMKa

47 JBO/OLNA COBPEMEHHOIO YesioBeKa




48

UenoBeyeckue pacbl. MpakTuyeckas
paboTa «/13y4yeHne 3KONOrMUYECKMX
afanTalLmii YenoBeKa»

0.5

49

50

51

MexXaucumnavHapHble MeTofpbl
aHTpoMnosnorMu
3apoXKaeHvie U pa3BMTME IKOOT NN

MeTogpl 3konornu. JlaboparopHas
paboTa «/3yyeHne MeETOA0B
3KOMOMMYeCKNX UCCnefoBaHNn»

0.5

52

53

54

3HaueHVe 3KONOTMYECKMX 3HAHWIA ans
YesnoBeka

3Konormyeckme akTopsl

AbroTnyeckme aktopbl. CBET Kak
3KO/I0rMYecKuii hakTop. JlabopaTtopHas
paboTa «BblsBneHne NpucnocobneHni
OpPraHn3mMoB K B/INAHUIO CBETa»

0.5

55

AbroTmyeckme haktopsl. Temneparypa
KaK 3K0N0rM4yecKuin haktop.
NabopatopHas paboTta «BbisBneHne
NpUCNoco61eHNn OPraHN3MoB K
B/IMSIHWIO TeMnepaTypbl»

0.5

56

57

ABMOTNYECKME (haKTOPbI. BnaxHocTb
KaK 3KOJIOrMYecKuin haktop.
JNabopaTopHas paboTa «AHaTOMUYECKME
0CO6EHHOCTU PacTeHW U3 pasHbIX MeCT
0bUTaHUA»

Cpefbl 06MTaHWs OpraHM3MoB

0.5

58

Buonornyeckune puTmbl




59 YKun3HeHHble (opMbI OpraHM3MoB

60 BruoTnyeckme aktopsl
3HayeHne 6MOTUYECKMX B3aVIMOAENCTBUIA

61 [/19 CYLL,eCTBOBaHMS OpraHM3MOB B Cpefe
0butaHuns

62 3KON0rMYecKme XapakTepucTukn
nonynauum
OCHOBHbIe NMoKasaTenu NonynaLun:

63 YMCNEHHOCTb, MNNOTHOCTb, BO3pPacTHas U
rosioBasi CTPyKTypa
OCHOBHble NnokasaTenu NonynaLun:

64 POXAaeMOCTb, MPUPOCT, TEMN POCTa,
CMEPTHOCTb, MUTpaLn

65 JKO/I0Ornyeckas CTpyKTypa nonynayum

66 OunHamuKa nonynaunu n eé perynaums

67 KpuBble pocTa YMCeHHOCTN MONynsauum.
KpuBble BbDKMBaHMS
JKonornyeckasa Huwa suaa.

68 JabopaTopHas paboTa 05
«[prcrnocobeHns CeMsAH PacTEHUI K
pacceneHnio»

69 Bua kak cuctema nonynsaumi

70 3aKOHOMEPHOCTU MOBEAEHUS 1 MUTPaLUIA
YXMBOTHbIX

71 Co06LLecTBO OpraHM3MoB — GMOLIEHO3

72 JKocucTema Kak OTKpbITas cuctema




KpyroBopoT BeLLEecTB U NOTOK 3HEPrvN B

73
aKocucTeme

74 OCHOBHbIe NoKa3saTeniv 3KOCUCTEMbI

75 JKO/IOrnYyeckmne nnpammnibl

76 3meHeHMs coobLLecTB — CyKLeccum
MpupoLHbIe 3KOCUCTEMbI. DKOCUCTEMBI

77 03ep 1 peK. IKOCUCTEMbI MOpelt 1
OKeaHoB

78 MpupogHble 3KOCVIC'I;€MbI. 3KocucTembl
TYHAP, /IECOB, CTeMen, NycTbiHb

79 AHTPOMNOreHHbIE 3IKOCUCTEMBbI
Yp6oakocucTembl. MpakTnyeckas paborta

80 «13yyeHune n onucaHue 0.5
YP603KOCUCTEMBI»
3aKOHOMEPHOCTM (POPMUPOBaHUSA

81 OCHOBHbIX B3aMMOAENCTBUI OpraHU3MoB
B 3KOCUCTEMAX
MexaH13Mbl BO3LeCTBUS 3arps3HeHWIA

82 pasHbIX TUMOB Ha CybOpPraHN3MeHHOM,
OpraHnu3MeHHoOM, NonynALMOHHOM U
3KOCUCTEMHOM YPOBHAX

83 Brocthepa — obLuennaHeTapHas
060/104Ka 3emnu

84 YueHue B. V. BepHagckoro o buocgepe

85 3aKOHOMEPHOCTM CYLLIeCTBOBaHWUSA

orocdepsbl




KpyrosopoTbl BELLLECTB U

86
BMOreoXMMMNYECKME LMKIIbI

87 3oHasibHOCTL brocthepbl. OCHOBHbIE
B1oMbI CyLLK

88 YCToIuMBOCTL Grochepsl

89 SKONOTMYECKME KPUSNCHI U UX NPUYNHBI

90 Bo3pelicTBre yenoBeka Ha brochepy

o1 AHTpOI‘IOFEHHvoe BO3,quICTBvl/Ie Ha
PacTUTENbHBbIA N XXUBOTHBIA MUP

92 OxpaHa npupoasbl

03 OCHOBHble NPUHLMMNbI YCTONYMBOIO
pa3BMTUA YenoBeYvecTBa v NpUpPoLbl
PauuoHaIbHOe NPUPOoA0MNo/b30BaHE U

94 COXpaHeHue 61010rMyYecKoro
paszHoobpasus 3emnu

95 O696m,eH|/|e no Teme «MWKpPO3BO/IHOLUSA
1 eé pesy/bTaTbl»

96 O6?6U.IIEHI/IE no Teme «Makpo3BontoLus
1 eé pesy/bTaTbl»

97 O606LLeHMe No TeMe «IMponcxoxaeHme
1 Pa3BUTUE XXM3HU Ha 3emsie»

08 O606LeHMe No TeMe «PONCXOXAEHME
YesloBeKa — aHTPOMOreHe3»

99 O606LLeHNEe N0 TeMe «IKONOrs — HayKa
0 B3aMMOOTHOLLIEHNAX OPraHN3MOB»

100 0606LeHre No Teme «OpraHU3Mbl 1

cpena 0buTaHus»




O606LLeHNEe NO TeMe «DKON0rsi BUA0B U

101 - 1
nonynaumMn»
102 O606LeHne no Teme «buochepa — 1
rnobasbHas aKocucTema»
OBLLEE KOMMYECTBO YACOB MO 102 75

NMPOIrPAMME







YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






