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IMMOACHUTEJIBHASA 3AININCKA

Mporpamma no y4yebHomy npeameTy “Buonorus™ (ganee - 6wonorvsa) Ha
YPOBHe cpefHero obuiero obpasoBaHuA pas3paboTaHa Ha OcHoBe defepasibHOro
3aKOHa 0T 29.12.2012 Ne 273-®3 «O6 06pa3oBaHuny B Poccuitckoin defepanmmns,
droC COO, KoHuenumn npenogaBaHMa y4vebHOro npeameta «buonorus» u
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeit NporpamMmmbl BOCMNTaAHMS.

YuebHbliA npegMeT «buonorus» yrny6néHHoro ypoBHsi usydveHus (10-11
Knaccobl) ABNAETCA O4HUM M3 KOMMOHEHTOB NpeAMeTHOM 06n1acTu «ECTecTBeHHO-
HayuHble npeameTbl». CornacHo nonoxeHnam ®rocC COO npodubHble
yyebHble MpeaMeTbl, M3yyvaemMble Ha Yriy6n1EHHOM YPOBHe, ABNAKOTCSA CNOCOOOM
andpepeHumaumm 0byyYeHNs Ha YpOBHe cpeAHero o06ulero o6pa3oBaHUs U
Npu3BaHbl 06ecneYnTb MPEEeMCTBEHHOCTb MEXAY OCHOBHbIM OO6LUMM, CPefHUM
obLwmM, cpeaHUM NPOMeCCUOHabHLIM 1 BbICLLIMM 06pa3oBaHueM. B To e Bpems
KaXAbld 13 3TUX Y4ebHbIX MNPeAMETOB A0/MKEH ObITb OPWMEHTUPOBaH Ha
NPUOPUTETHOE peLLeHne 06pa3oBaTe/lbHbIX, BOCMUTATE/IbHbIX W Pa3BUBAKOLLMX
3afja4y, CBA3aHHbLIX C MpPOopUEHTaLMEN OByYaloWUXCS U CTUMYIMPOBAHUEM
MHTepeca K KOHKPETHOM 061acTM HayyHOro 3HaHWs, CBA3aHHOro ¢ 6GMonoruen,
MeAULMHOW, 3KONMOrneid, NCUXONOrnen, CopPTOM WM BOEHHBIM [€/10M.

[Mporpamma no y4debHoMy npeameTy “Buonorus” faéT npefcTaBlieHWe O
Luenn 1 3afadax u3ydeHus yyebHoro npepmeta «buonorus» Ha yrny6néHHOM
YPOBHe, ornpefensieT 0b6s3arenibHoe (MHBapMaHTHOE) NpPeAMETHOe COAepXKaHue, ero
CTPYKTYpMpOBaHWe Mo pasfenaMm W Temam, pacrpefesieHme Mo  Kriaccawm,
PEKOMeHAYeT MOC/ef0BaTe/IbHOCTb M3Y4YeHUsi y4ebHOro matepuasna Cc Y4y&TOM
MEXMPeAMETHbIX W BHYTPUMNPELMETHbIX CBSA3ei, NIOTMKM y4yebHOro npouecca,
BO3pacTHbIX OCOGeHHOCTel obydarowmxcs. B nporpamme no  6uonoruu
peasv3oBaH MPUHUMMN MPEEMCTBEHHOCTU C W3YYeHMEM OWOMOTMM Ha YPOBHe
OCHOBHOro  06Llero obpa3oBaHus, 6Gnarogaps 4Yemy MpocMaTpuBaeTcs
HanpaBNeHHOCTb Ha  MOCnefytollee  pasBuTMe  BUONOTMYECKMX  3HAHWUNA,
OPWEHTUPOBAHHbLIX Ha (OpMUPOBaHME eCTECTBEHHO-HAaYy4YHOr0 MVPOBO33PEHNS,
9KO/IOTMYECKOr0 MbILLIEHWS, MNPeACTaBieHnd O 340p0BOM 06pase >KU3HWU, Ha
BOCMUTaHNe OepeXXHOro OTHOLLEHUS K OKpYXKatolled npupoaHon cpepe. B
nporpamme Mo OMOMOTMN TakXKe MOKasaHbl BO3MOXHOCTM Y4YeGHOro npefmeTa
«buonorua» B peanmsaunm  TpedoBaHmit PrOC COO K nnaHUpyeMbIM
NMYHOCTHBIM, MeTanpegMeTHbIM W MpeAMeTHbIM pe3y/ibTaTaM 00yyeHus 1 B
(hOpMUPOBAHMM  OCHOBHbIX BMAOB  Y4eOHO-MO3HABATeNbHOW  AEATe/IbHOCTY
06yyatoLmMXcA MO OCBOEHUIO COLEepXaHWA 6MONOrMYecKoro 06pasoBaHNA Ha
YPOBHE cpeAHero obuiero o6pasoBaHus.

Y4ebHbI npeameT «bronorns» Ha ypoBHe CpefHero obuiero obpasoBaHus
3aBepluaeT 6uonornyeckoe 06pasoBaHMe B LUKOE U OPUEHTMPOBAH Ha



paclunpeHvie 1 yrny6neHve 3HaHWA 06y4YaloLLUMXCH O XXMBOW MpUpOAe, OCHOBAaX
MOJIEKY/IAPHON N KNEeTOYHOW 6uonornmn, aMopumonorum n 6uonorun passuTus,
reHeTUKK, cenekumm, GUOTEXHONOT MK, 3BOIIOLMOHHOIO YYEHUS U 3KOMOTUN.

N3yyeHne y4yebHOro npegmetra «buonorus» Ha YrnyoneHHOM YpPOBHE
OpPVEHTMPOBAHO Ha MOATOTOBKY O0OYyYatoLMXCA K MOCNefYHoLeMy MOMyYeHUo
buvonornyeckoro obpasoBaHMA B BYy3ax W OpraHusauuax — CpefdHero
npogeccMoHaIbHoro obpasoBaHns. OCHOBY ero CofepXXaHus CoCTaBsieT cUcTeMa
OMONIOTNYECKMX  3HAHWUIA,  MOMYYEHHbIX NPU  U3YYeHMM  ObyuvaroLMMUCA
COOTBETCTBYIOLUMX CUCTEMATMYECKMX Pa3fenioB B6MONOrMM Ha YpoBHe OCHOBHOIO
obulero obpasosaHua, B 10-11 Kiaccax 3TV 3HaHWA NOMy4yarT pasBuThe. Tak,
pacluvpeHbl U yray6neHbl GUMONMOTMYECKME 3HAHWUS O PaCTeHUsX, >KMBOTHbIX,
rpmbax, 6akTepusx, OpraHu3Me 4enoBeKa, OOLUMX 3aKOHOMEPHOCTHAX >XMU3HM,
L0NOMHUTENBHO BK/TKOUYEHbI 6G10/I0rMYecKne CBeAEeHUA NPUKNaLHOro 1 NOUCKOBOIO
XapakTtepa, KOTopble MOXXHO WCMOMb30BaTb KakK OPWMEHTUPbI A4/ NOC/eAyHoLwero
Bblbopa npoteccun. Bo3mMOXHa TakKe WHTerpauyus GMONOrMYecKUX 3HaHWUn C
COOTBETCTBYIOLMUMI 3HAHUAMMU, MNONYYEHHbIMU O0YYaOLWMMUCSH MPU U3YUEHUU
(PU3NKK, XUMUW, reorpaun 1 maTeMaTUKW.

CTpyKTypa nporpammbl Mo Yy4deGHOMY npeamety “Buonoruna” oTpaxkaeT
CUCTEMHO-YPOBHEBbLIA U 3BOJIIOLMOHHbLIA  MOAXOAbl K U3YYeHUIO 6Buonoruuw.
CornacHo UM, U3y4aroTCs CBOMCTBA M 3aKOHOMEPHOCTM, XapaKTepHbIe /19 XXUBbIX
CUCTEM Pa3HOro YPOBHSA OpraHu3alum, 3BOIFOLUN OPraHNYeckoro Mmupa Ha 3emse,
COXpaHeHWs OWMOMIOrMYecKOro pasHoobpasud nnaHetol. Tak, B 10 knacce
M3y4aroTCA OCHOBbI MOJIEKYNIAPHOM W KNETOYHOW 6Guonoruu, amopuonorumn u
OMoNOrMn pasBUTUS, TEHETUKU WU Cenekunu, BUOTEXHONOTUN N CUHTETUYECKOM
ovonornn, akTyanusvMpyroTca 3HaHWA 00y4vatoLMXCs MO 60TaHUKe, 300/10rUN,
aHaToMuK, Qusnonormn denoseka. B 11 knacce wm3yyaroTCA 3BOMIOLMOHHOE
y4YeHMe, OCHOBbI 3KO/IOTK 1 YUYeHKe 0 Grocdepe.

Y4yebHbIi  npeamMeT  «buonorusi»  npu3BaH  06ecrneynTb  OCBOEHME
obyyatowmmmncs 6r1oNornMYecKUX TeOPUin 1N 3aKOHOB, NAEW, NPUHUMUMNOB M NpPaBun,
NneXawux B 0CHOBe COBPEMEHHOW €CTECTBEHHO-HAYYHOWN KapTUHbI MUPa, 3HAHWI O
CTPOEHUN, MHOroobpasum u OCOBEHHOCTAX KNEeTKW, OpraHusma, nonynsumm,
O1OLEH03a, 3KOCUCTEMBI, O BbIAAIOLMXCA HAYUHbIX LOCTUXEHUSAX, COBPEMEHHbIX
nccnefoBaHMAX B 61M0N0rMK, NPUKIagHbIX acrnektax 6Monormyeckmx 3HaHui. 4ns
Pa3BUTUA W NOAAEPXKaHUS MHTepeca oOyvaroLmMxca K 6uonorny Hapsagy co
3HaUNTE/IbHbIM 00BLEMOM TEOPETUYECKOrO MaTtepuasa B COAePXKaHUW Mporpammbl
no 6umosnorMm nNpesycMOTPEeHO 3HAKOMCTBO C MUCTOPWEN CTaHOB/IEHUS U Pa3BUTUSA
TOW WM WHON 06/11acT BMONOrMK, BKNALOM OTEYECTBEHHbLIX W 3apYyOeXXHbIX
YUYEHbIX B peLleHre BXKHENLNX BMONOMMYECKMX N IKONOTMYECKUX Npobem.



Llenb n3yyeHust yuyebHoro npeamera «6Monorms» Ha yrny6neHHOM yYpoBHE —
OBNnafleHne  obyvalWUMNCA  3HAHMSMU O  CTPYKTYPHO-(YHKLMOHa/IbHOM
OopraHusaumyM  >KMBbIX CWUCTEM PasHOro paHra u npuobpeTeHne  YMeHWI
MCNOMb30BaTh 3TU 3HAHUA B (DOPMUPOBAHUW MHTepeca K onpeaenéHHon 061acTu
NPotheccnoHaIbHOW AeATeNIbHOCTK, CBSI3aHHOW C 6uWonorvein, unu K Bblbopy
y4ebHOro 3aBefieHNs AN NPOA0/HKEHMSA BMOIOrMYECKOro 06pasoBaHms.

[loCTvKeHVe Uenn u3ydeHns y4debHOro npegmeta «buonormsi»  Ha
yrny6néHHOM ypoBHe 06ecneyYnBaeTCa peLleHnemM Creayowmnx 3agay:

OCBOEHME 00y4YatoLLMMUCSH CUCTEMbI GMOMOTMYECKNX 3HAHWNIA: 06 OCHOBHbIX
BMONIOMMYECKMX TEOPUSX, KOHLEMNUMSX, rMnoTesax, 3aKoHax, 3aKOHOMEPHOCTAX U
npaBunax, COCTaBNAOLWMX COBPEMEHHYHO €CTECTBEHHO-HAYYHYIO KapTUHY MUPa; O
CTPOEHMM, MHOroobpasnm M O0COBEHHOCTAX OMONOrmyeckMx cuctem (KeTka,
opraHuam, nonynauus, sug, 6uoreoueHos, nocgepa); 0 BbILAOLWMNXCA OTKPbITUAX
1 COBPEMEHHbIX UCCNefoBaHNAX B 6LUON0rnu;

03HaKOM/IeHVe 00yvaloWwmuxcs € MeTofaMu MO3HaHWUSA >KUBOM MPUPOAbI:
nccnefoBaTeNlbCKUMM - MeToammn — GMONOrMYECKUX  HaykK  (MONEKYNSpHOW ©
KNeToyHor 6uonorum, ambpuonormm wn  OGUONMOrNKA  PasBUTUSA, TEHETUKN 1
cenekumn, OMOTEXHOMOTMM W CUHTETUYECKOM OMONOrnM, NaneoHTOsornu,
3KOMOrnn);  MeTofaMu  CamMOCTOATENIbHOrO  MpOBeAeHUs  BUOMOrnYecKmnx
nccnefoBaHMin B nabopatopum M B npupode (HabnogeHve, U3MEPEHMe,
3KCMepPUMEHT, MOAeNNpPoBaHue);

OBNnafieHne  06y4alLWMMUCA  YMEHUSIMU.  CaMOCTOATE/IbBHO  HaxXOAuUTb,
aHaM3npoBaTb U MCMOMb30BaTb OMOMOrMYECKY0 WH(OPMALMIO; MO0/Ib30BATHCA
OMONOrMYECKO TEPMUHONOIMENR U CUMBOMIMKON; YCTaHaBNMBaTb CBA3b MeXAy
pasBuTMEM OMOMIOTUN U COLUAIbHO-3KOHOMUYECKUMU U 3KOJIOTUYECKUMMU
npo6nemMaMn YenoBeYveCcTBa; OLEHMBATb MOC/EACTBUA CBOEN AeATe/IbHOCTU Mo
OTHOLLEHWNIO K OKpY>XKatoLleld NpUpoLHON cpefe, COOGCTBEHHOMY 3[0POBbIO U
3[0POBbI0  OKpYXatoLMX  /ofei; 060CHOBbIBaTb M CcO6M04aTb  Mepbl
NPOMNAKTUKA UHPEKUMOHHBIX 3a60M1eBaHWIA, MpaBuia NoBeLeHUs B Npupoge v
obecneyeHns 6e30MacHOCTM COBCTBEHHOM >XMU3HeAeATeNIbHOCTN B Ype3BblYaiHbIX
CUTyaumsx MPUPOLHOTO W TEXHOTEHHOr0  XapakTepa; XapaKTepu3oBaTb
COBPEMEHHbIE HayUHble OTKPbITUA B 06/1aCTU BMONOrnu;

pa3BuTUE Yy 00YYaOLLMXCA UHTENNEKTYasIbHbIX U TBOPYECKMX CMOCOOHOCTEMN
B Mpouecce 3HAKOMCTBA C BblAAtOWMUMMUCA OTKPbITUAMU U COBPEMEHHbIMU
nccnefoBaHMAMM B OMONOrMW, pellaemMbiMU €K Mpobiemamn, MeTOLOsornei
61010rMYecKoro nccnefoBaHns, NpoBeAeHS 9KCNEePUMEHTA/TIbHbIX
MCCNefoBaHWi, pelleHns 61Uonornyecknx 3agad, MoLenMpoBaHnsa 6MoNornYecKnx
06BEKTOB ¥ MPOLECCOB;



BOCMUTaHWe Yy 06yYatoLMXCA LLeHHOCTHOIO OTHOLLEHWSA K >KMBOW NpUpoje B
LIe/IOM M K OTAEe/NbHbIM €€ 06beKTaM 1 ABIEHUAM; (HOPMUPOBAHME IKOJTOTNYECKOMN,
reHeTMYeCKOn rpamMOTHOCTW, 0OLled Ky/nbTypbl MOBeAEHUS B MPUPOLE;
MHTerpaumm eCTeCTBEHHO-Hay HbIX 3HAHWI;

npuobpeTeHre  0Oy4YalOWMUMUCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
NPUPOAONo/b30BaHMM (COOMO4EHME MpaBW MOBEAEHUA B MPUPOLE, OXPaHbl
BWOB, 3KOCUCTEM, 6MoCdepbl), COXpaHeHUN COBCTBEHHOIO 310P0OBbA U 3[10POBbA
OKpyXatolmx  fogen  (cobnogeHns  mep  NpoUnakTUKM - 3a60/1eBaHUi,
obecneyeHre 6e30MaCHOCTU XXU3HEAEATENbHOCTN B UPe3BblYaMHbLIX CUTYaLUAX
NPUPOLHOIO M TEXHOTEHHOro  XapakTepa) Ha OCHOBE  WCMO/Mb30BaHUA
BMO/TIOMMYECKMNX 3HAHWIA N YMEHWIA B NOBCEAHEBHOW XKN3HN;

co3faHMe  YyCMoBMA  ANd OCO3HAHHOro  Bblbopa  O6y4varoMMmCH
NHANBMAYabHOM 06pa3oBaTe/ibHOW TpaeKTopuu, CNOCOBCTBYHOLLIENA
nocneayroleMy npogeccMoHaibHOMY CaMOONpeaeneHnto, B COOTBETCTBUU C
NHANBUAYaNbHBIMU MHTEPECaMM 1 NOTPEGHOCTAMN permoHa.

OO0LLee YMCNo YacoB, OTBEIEHHbIX Ha U3y4YeHWe BMONOrnmn Ha yrny61eHHOM
YPOBHe cpefHero obuiero obpasoBaHus, coctasnset 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B Hefeno).

OT6op OpraHU3auMoOHHbIX (POPM, METOAO0B U CPeAcTB 00y4veHUs 6uonoruu
OCYLLECTB/ISIETCA C YYETOM CMEeuuduKN ero CogepXaHus v HamnpasB/ieHHOCTU Ha
NMPOAO/HKEHNE  OMOMOTMYECKOro 00pa3oBaHMs B OpraHuMsauuax CpepHero
NpPodeccroHasIbHOro 1 BbICLLUEro 06pa3oBaHms.

Ob6s3aTe/NIbHbIM YCNOBMEM MPK 06YYeHUN Bronornm Ha yrny6néHHOM YpoBHE
ABNAETCA NPOBefeHWe /1ab0paTopHbIX M MPaKTUYeCKMX paboT. Takxke yyactue
06yyatoLLMXCH B BbIMOIHEHUW MPOEKTHbIX M y4YebHO-MCCefoBaTe/lbCKMX pPaoborT,
TemMaTMka KOTOpbIX OMpefensetcd yyunTesleM Ha OCHOBE  MMEHOLMXCA
MaTepuabHO-TEXHUYECKNX PECYPCOB Y MECTHbIX NMPUPOLHbLIX YCNOBUMN.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

CofepxXaHve nporpammbl, BbleNEHHOE xypcusom, He BXOAUT B MPOBEPKY
rocyfapcTBeHHon ntoroson attectaumm (CA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHast 61onorus — KoMriekcHas Hayka. Kpartkas uctopus passutius
ovonorun.  buonornyeckne  Haykm U MU3yyaeMble UMW MIPOGSIEMBI.
dyHAameHTa/lbHble, MNPUKNaAHbIE M MOWCKOBbIE HAy4Hble WCCNeAoBaHUS B
oronoruu.

3HayeHne 6ronornm B POPMMPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYUYHOM
KapTuHbl Mupa. lMpoeccun, cBszaHHble C GuoNorvei. 3HayveHwe 6uonornn B
NPaKTUYeCKOW [AeaTeNbHOCTW  YenoBeka: MeAuuuHe, CeflbCKOM  XO3SMCTBE,
MPOMbILLIEHHOCTK, OXpPaHe NPUPOABbI.

JdemoHcTpanumn

MopTpeTbl: ApuctoTenb, TeogpacT, K. JInHHeR, XK. b. Jlamapk, Y. [apsuH,
Y. lFapeei, I'. MeHgens, B. V. BepHaackuia, W. . Masnos, . . MeyHukos, H.
. BaBunos, H. B. Tumodees-Pecosckui, k. YoTcoH, @. Kpuk, 4. K. benses.

Tabnuubl 1 cxembl: «CBA3b 6uonorum ¢ ApyruMy Haykamu», «Cuctema
BM0MOrNYECKMX HaYK».

Tema 2. 7)KuBble cUCTEMbI U MX U3Yy4YeHHE

YKvBble CUCTEMbl KakK MpeameT u3ydeHus 6uonormn. CBOWCTBa KMBbIX
CUCTEM: eAMHCTBO XMMMWYECKOro COCTaBa, AMCKPETHOCTb W LENOCTHOCTD,
C/IOXKHOCTb U YMOPALOYEHHOCTb CTPYKTYPbI, OTKPbITOCTb, CamMOOpraHu3aLus,
CamMOBOCIMPON3BEAEHNE, Pa3LPaXKUMOCTb, M3MEHUMBOCTb, POCT U Pa3BUTHE.

YPOBHM  OpraHmM3aumMn >KMBbIX CUCTEM: MOSEKY/ISIPHbIA,  KNETOUHBINA,
TKaHEeBbI, OpraHu3mMeHHbI, nonynsLMoHHO-BMA0BOMA, 9KOCUCTEMHBbIA
(buoreoueHoTNYECKMIN), BuochepHbIA. Tlpouecchbl, MPOMUCXOAALLNE B XKUBbIX
cuctemax. OCHOBHble MPU3HAKM XXMBOTO. XKM3Hb Kak (hopMa CYLLEeCTBOBaHUA
martepumn. Hayku, nsyyaroLime XXunsble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHm3aLuu.

3yyeHne XumBbIX cuctem. MeToabl 6ronornyeckor Hayku. HabnwogeHue,
N3MepeHue, IKCNePUMEHT, cucTemaTm3aums, MetaaHains. MNoHATNE O 3aBUCUMOIA U
He3aBMCMMOW MepemMeHHOW. [MnaHWpoBaHve 3kcrepuMeHTa. [locTaHoBKa W
nposepka runotes. Hynesas rmunotesa. MoHATME BbIOOPKU U €€ [OCTOBEPHOCT.
Pa3bpoc B 6uoMOrMYeckMx paHHbIX. OueHKa [OCTOBEPHOCTM MOJTYyYEHHbIX
pe3ynbTatoB. [pUUMHBI  UCKAXXEHUA pe3y/bTaToB  3KCrepumeHTa. [loHATUMe
CTaTUCTUYECKOro TecTa.

JdemoHcTpanumn



Tabnuupl M cxembl: «OCHOBHble MNPU3HAKN XU3HW», «buonornyeckue
CUCTEMbI», «CBOWCTBA YXMBOW MaTepum», «YPOBHU OpraHu3aLmMm >KMUBOW
npupogbl», «CTPOEHUE >XMBOTHOM KNEeTKU», «TKaHU XXMBOTHbIX», «CUCTEMbI
OpraHoB YesloBEeYECKOro opraHmama», «buoreoueHos», «buocdepa», «MeTofbl
N3YyUEHWS XXNBOIN NMPUPOLbI».

O6opynoBaHue:  nabopaTopHoe  obopyaoBaHve — AN NPOBeAeHUs
HabNtoAEHNIA, U3MEPEHUIA, SKCNEPUMEHTOB.

IIpakTnueckass padora «l/ICNOMb30BaHME Pa3/IMYHbLIX METOL40B Npwu
N3YUYEHWNN XKUBbIX CUCTEMD.,

Tema 3. buosiorusi KJIeTKku

Knetka — CTPYKTYpPHO-(PYHKUMOHaNbHAA eauvHuua usoro. Kctopus
OTKPbITUSA KNeTKn. PaboTbl P. N'yka, A. JleBeHryka. KnetouHas Teopusi (T. LLIBaHH,
M. LlneipgeH, P. BupxoB). OCHOBHblE MONOXEHWUS COBPEMEHHON KNEeTOYHOW
Teopun.

MeToabl  MONMEKYNSPHOM M KNETOYHOW  BMONOrnM:  MUKPOCKOMMWS,
Xpomartorpagms, 31eKTpoopes, METO[ MeYeHbIX aToMoB, AuddepeHumnasbHoe
LEHTPUYrnpoBaHue, KynbTUBMPOBaHWE KIETOK. M3yuenue pukcuposanuvix
K1emox. DNEKTPOHHAA MUKPOCKONUSA. Koughokanvhas mukpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

MopTpeTol: P. T'yK, A. NleBeHryk, T. LLUBaHH, M. LLineiigeH, P. Bupxos, K. M.
Bap.

Tabnmupbl 1 cxeMbl: «CBETOBOM MUKPOCKOM», «ONEKTPOHHbLIN MUKPOCKOM>,
«/cTopunsa pasBMTUSA METOA0B MUKPOCKOMUN».

O6opyfoBaHMe: CBETOBOW MWKPOCKOM, MUKpOMpenapatbl PacTUTesbHbIX,
XXMBOTHbIX 1N 6aKTeprabHbIX KNEeTOK.

IIpakTuyeckass padora «/I3yyeHMe MeTOAOB KNETOYHON GMonoruun
(Xpomatorpagmsa, anekTpodgopes, AUPGepeHUnanbHoe  LeHTpUQyrmposaHue,
MLIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMWNYECKNA cocTaB KeTKU. Makpo-, MUKPO- U Y/IbTPAMUKPO3NEMEHTBI.
Boga 1 eé ponb Kak pacTBOpUTENs, peareHTa, yyacTue B CTPYKTYPUPOBaHUU
KNeTKun, Tennoperynauun. MuHepasibHble BellecTBa KNeTKW, X 6uonornyeckas
PO/ib. PONb KATUOHOB U @HNOHOB B K/IETKE.

OpraHuyeckve BellecTBa K/eTKW. Buonornyeckue nonvmepsl. benku.
AMWHOKMNC/IOTHBIN cocTaB 6enkoB. CTPYKTYpbl 6enKOBO MOMeKybl. MNepBruyHas
CTpyKTypa 6enka, nentugHas cBA3b. BTopuyHad, TpeTuyHas, 4YeTBepTUYHas
CTPYKTYpbl.  LeHatypaums. CsoiictBa 6enkoB. Knaccudgukaums  6Genkos.
Buonornyeckne yHKUMK 6eMKOB. [Ipuonot.



Yrnesofbl. MoHOCaxapuapl, gucaxapubl, 0nnMrocaxapuibl 1 nonncaxapuapl.
Obwwuii  nnaH  CTPOeHWA U (PU3NKO-XMMMUYECKME  CBOWCTBA  YI/1eBOAOB.
Buonornyeckune MyHKUMN YrneBoLoB.

Nunugbl. TnapodunbHO-rnapodobHble cBolicTBa. Knaccugukauma nmnuaos.
Tpurnuuepnabl, ¢ocdonmnuabl, BOCKW, CTepouibl. buonornyeckue QyHKUUN
nnmnuaos. Obuymne CBOMCTBA GUOMOTMYECKNX MeMOPaH — TEKYYEeCTb, CNOCOBHOCTL K
camo3amblKaHWI0, NOYNPOHNLIAEMOCTb.

HyknenHoBble kucnotel. AHK n PHK. CTpoeHune HYKIEeMHOBbLIX KUCMOT.
Hykneotugbl. MpuHumn komnnemeHTapHocTW. [Mpasuno Yapraga. CTpykTypa
OHK — gBoiiHas cnupanb. MecToHaxoxaeHne 1 6uonornyeckne gyHkummn AHK.
Bugbl PHK. dyHkuum PHK B KneTke.

CTtpoeHue monekynbl AT®. Makpospruyeckue cssasn B Monekyne AT®.
Buonornyeckne yHkumMmn AT®. BoccTaHOB/EHHbIE MEPEHOCUNKKN, UX PYHKLUN B
KneTke. /lpyeue wuyxneosuompugocghamovr (HT®D). CekBeHupoBaHne [OHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHas 6uonoruns: 6uoxmmMmyeckme n 6uopusnyeckmne nccnefoBaHUs
cocTaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl GUMOMONEKYN.  Mooeruposanue
CMpyKmypol U OYHKYuil OUOMONEKYT U UX Komniekcos. KomnviomepHuiti ousatin u
opeaﬂuqecmtﬁ CUHmes 6MOM0]Z€KyJZ uux Henpupodybzx aAHANo02o86.

JdeMoHCcTpamuun

MopTpeTsl: J1. MonuHr, K. YoTcoH, ®. Kpuk, M. YUnKnHc, P. ®paHKIVH,
®. CaHrep, C. Npy3nHep.

Avarpammbl:  «PacnpefeneHne XUMUYECKUX 3/IEMEHTOB B HEXMBOIWA
npupoge», «PacnpefeneHne XMMUYECKNX 3/IEMEHTOB B XKUBOI NPUPOSe».

Tabnuubl 1 cxembl: «[lepuogmyeckas TabnmMua XMMUYECKUX 3/1EMEHTOBY,
«CTpoeHVe Monekynbl BoAbl», «BellecTBa B cOCTaBe OpraHu3moB», «CTpoeHue
MONeKynbl 6enka», «CTPYKTypbl 6GENKOBOW MONEKYNbl», «CTPOEHNE MONEKyn
yrnesofoB», «CTpOeHWe MOMEKYNn NUNUA0B», «HYKMEMHOBbIE  KWUCNOTbI»,
«CTpoeHune Monekysnbl AT®».

O6opynoBaHuMe: XMMrUyeckas nocyaa v obopygoBaHue.

JlaGoparopHas padora «OBHapyXeHne 6e/1KOB C NOMOLLbIO Ka4yeCTBEHHbIX
peakuminy.

JlabopaTtopHasi  paGora  «lIccnefloBaHMEe  HYKNEMHOBbLIX  KWUC/OT,
BblAe/IEHHbIX U3 KNeTOK Pa3/InyHbIX OpraHn3MoB».

Tema 5. CTpoeHue n yHKIUM KJIETKH

Tunbl KMNETOK: 3yKapuoTuyeckas W npokapuotuyeckas. CTPyKTypHO-
(hYHKUMOHa/IbHblE 06pa30BaHNA KIETKMN.



CTpoeHMe NpPoKaprMoTMYECKON KNeTKU. KneTouHas CTeHKa 6akTepuin 1 apxei.
OCOGEHHOCTN CTPOEHUS reTepoTPOHON W aBTOTPOMHOM MNPOKAPUOTUUECKUX
KneToK. MecTo v posib NPoKapnoT B G1UOLEHO3aX.

CTpoeHme " (hYHKUMOHMpPOBaHME 3YKapMOTNYECKOM KNETKMN.
Mnasmatnyeckas MembpaHa (Mnasmanemma). CTpyKTypa nnasMaTuyecKom
MeM6paHbl. TPaHCNOPT BELLECTB Yepe3 MnsiasMaTUyeckyto MemopaHy: MaccuBHbIA
(andpdpysms, obneryéHHas andysmns), akTMBHbIA (NEPBUYHBLIA M BTOPUYHBINA
aKTMBHbIN  TpaHcnopT). [lonynpoHuuaeMocTb MembpaHbl. PaboTta HaTpuid-
Ka/JIMeBOro Hacoca. QHAOLMTO3: MUHOUMUTO3, (haroumTos. Ik3oumTo3. KnetoyHas
cTeHKa. CTpyKTypa 1 (hyHKUMM KNETOYHOW CTEHKM PacTeHWiA, rpnooB.

LinTonnasma. Lintosons. LnTtockeneT. ABmxeHne umtonnasmel. OpraHoubl
KneTkn. OpHoMembpaHHble OpraHomfbl KAeTKW: 3HAonfasMatuyeckas cetb
(AMNC), annapaT [onbAXun, NN30COMbI, UX CTPOEHUE M (PYHKUMK. B3ammocBAa3sb
0HOMEMOpPaHHbIX OpraHonAoB KneTKU. CTpOeHWe TpaHynsapHOro PeTuKynyma.
Mexanusm nanpasnenus oenxos ¢ IIIC. CUHTE3 pacTBOPUMbIX 6enkoB. CuHTe3
KNETOYHbIX  MembpaH. [nagkuidi  (arpaHynsipHblid)  3HAOMNa3MaTUUECKUIA
petukynym. CekpeTopHas (yHKUMA annapata Monbmpkn. Moougukayus b6enxkos 6
annapame [onvoocu. Copmuposxa 6enxos 6 annapame I oavOxcu. TpPaHCNOPT
BELLLECTB B KNeTKe. Bakyonu pacTuTeNbHbIX KNeToK. KNeTouHbIin oK. Typrop.

[MonyaBTOHOMHbIE ~ OpraHouAbl  KNeTKU:  MUTOXOHAPWMW,  MIacTufpl.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckui,
JI. Mapeynuc). CTpoeHWe W (YHKLUUMN MUTOXOHAPWUMA W nnactug. [epBuyHble,
BTOPMYHbIE W C/IOXKHbIE  MAacTUAbl  (POTOCUHTE3MPYIOLLUMX  3YKapuoT.
X1oponsiacTbl, XpOMOMNACTbl, NEKONIACTbl BbICLUMX PacTeHUIA.

HemeMb6paHHble opraHouabl KneTku CTpoeHue U OYyHKUUN HEMEMOPaHHbIX
opraHongos KNETKW. Prnbocombl. IIpomeorcymounvle Qunamenmol.
MukpounameHTbl. Axmunosvie muxpoguiramernmol.  MbllLEYHbIE  K/ETKW.
Axmunosvle kKomnonenmol Hemvliuieunvlx Kiemok. MUKPOTPYOOUKU. KNeTOYHbIN
UeHTp. CTpoeHWe W [OBWKEHWE IKIYTUMKOB W  pecHu4YeK. MUKpoTpyboUKu
untonnasmbl. LleHTpuonb. berxu, accoyuuposanmvlie ¢ Mukpo@uiameHmamu u
muxpompyboukamu. Momopnuvle benxu.

Appo. Obonoyka A4pa, XPOMaTUH, Kapuonnasma, AApbILWKA, UX CTPOEHME U
(YyHKUMKW. AfepHbId  6e/KOBbIA  MaTpUKC. [MpPOCTPaHCTBEHHOE PACMOMIOXKEHME
XPOMOCOM B WHTepasHOM afape. Dyxpomamun u cemepoxpomamun. BenKu
XpOMaTUHA — TUCTOHbI. Jlumamuka sdepuou o6onouku 6 mumo3se. SoepHbiil
mpancnopm.

KneTouHble BKIOYeHNA. CpaBHUTENbHAA XapaKTePUCTMKA KIETOK 3yKapuoT
(pacTUTENbHOM, XXMBOTHOW, FPUGHON).

JdemoHcTpanumn



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

Tabnuubl N cxembl: «CTPOEHME 3YKapUOTMYECKON KNeTKu», «CTpoeHune
XXVBOTHOW  KNeTku», «CTpoeHMe  pacTUTEIbHOW  KNeTku»,  «CTpoeHue
MUTOXOHAPUMN», «AAp0o», «CTPOeHNE NPOKAPUOTUYECKON KIETKMNY.

O6opyaoBaHMe: CBETOBOW MWKPOCKOM, MMWKPONPenapatbl pPacTUTe/NbHbIX,
YXMBOTHbIX KNETOK, MUKponpenapartbl 6akTepuasibHbIX KNeToK.

JlabopaTtopHass paGora «l/I3yyeHVe CTPOEHUA KNETOK  Pas/INYHbIX
OpraHn3mMoB».

IMpakTuyeckas padora «/13yyeHrie CBOINCTB KIIETOYHON MeMOpaHbI».

JlabopaTopHas paGora «lccnegoBaHue nnasmonusa W gennasmonusa B
PaCTUTE/IbHbIX KNeTKax».

IpakTuyeckass  padora  «/3yyeHue  [BMXKEHWUA  UMTOMA3Mbl B
PaCTUTE/IbHbIX KNeTKax».

Tema 6. O0MeH BelleCTB M NPeBpallleHNe JHEPIHH B KJIETKe

AcCCUMnIALMA 1 AUCCUMUAALMA — ABE CTOPOHbI MeTabosimama. Tunbl 06MeHa
BELLECTB: aBTOTPOMHBIA N reTepoTPO(HbIA. Y4yacTue Kucnopoga B OOMEHHbIX
npoueccax. OHepreTMyeckoe obecrneveHne KeTKW: rnpespaweHne ATD B
06MeHHbIX npoueccax. PepMeHTaTUBHBIA XapakTep peakuuid  KIeTOUYHOro
MeTabonmama. ®PepMeHTbl, MX CTPOEHME, CBOMCTBA WM MEXaHW3M [eiACTBuMS.
KoepmeHTbl. OTIMumsA hepMeHTOB OT HEOPraHUMYeCcKMX KaTasim3aTopos. benku-
aKTMBaTopbl N BENKN-UHTMOUTOPbI. 3aBMCUMOCTb CKOPOCTU (hepMeHTaTUMBHbIX
peakuuii OT pasIMYHbIX (PaKTOPOB.

MepBUYHbIA  CUHTE3 OpraHWYecKMX BelLeCTB B KeTke. POTOCKMHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUcMermysl U nucMerHmosl peaKyuoHHo20 yenmpda. Ponb XﬂOpOﬂﬂaCTOB B ﬂpOLl,GCCe
(hoTocuHTe3a. CeeToBast 1 TeMHoBas (hasbl. @omoowvixanue, Cs., Co- u CAM-munul
Gomocunmesa. NMPOJYKTMBHOCTb (POTOCMHTE3a. BnvsHME pasiMyHbIX (DaKTOpPOB
Ha CKOpPOCTb pOTOCKMHTE3a. 3HaYeHme POToCMHTE3A.

XemMOoCUHTES. Pa3Ho06pasne OpraHn3mMoB-XeMOCUHTETUKOB:
HUTPUUUMpYOLWLMe GaKTepum, >Kenes3obakTepun, cepobakTepuun, BOAOPOAHbIE
bakTepuun. 3Ha4YeHNe XeMOCUHTE3a.

AHa3po6Hble opraHun3mbl. Bugbl 6poxkeHUs. TpofyKTbl OpPOXeHUs n nx
MCNONb30BaHWE YesloBEKOM. AHa3pOOHble MUKPOOPraHuW3Mbl KakK OOBEKTbI
OVMOTEXHOIOTMM U BO3OYAUTENN BONE3HEN.

A3p06HbIe OpraHu3Mmbl. ATanbl 3HepreTUYecKoro obmeHa.
MofroToBUTENbHBIV 3Tan. ['MNKONN3 — 6ECKUCNOPOLHOE pacLUensieHne rIoKo3bl.

Bronornyeckoe OKMUCNEHNe, UK KNETOYHOE AblXaHWe. PONb MUTOXOHAPWUIA B
npoueccax 6MoNOrM4eckoro okucieHus. Limknuyeckme peakuun. OKUCINTENIbHOE
(hocthopunmpoBaHne. JDuepeusi memobpanno2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmasei. [penMyLLLecTBA a3pPOOHOr0 MyTw
06MeHa BelLleCTB nepes aHa3PoOHbIM. OPGEKTUBHOCTb 3HEPreTUYECKOrO 0OMeEHa.

JdemoHcTpanuun

MopTpeTbl: k. Mpuctan, K. A. Tumupsases, C. H. BuHorpagckuin, B. A.
OHrenvrapar, . Mutyenn, I'. A. 3aBap3nH.

Tabnuupbl U cxembl: «POTOCUHTES», «OHEPreTUYECKNI 0OMEH», «BUOCUHTE3
6enka», «CTpoeHne pepMeHTa», «XeMOCUHTE3».

O6opypaoBaHMe: CBETOBOM MUKPOCKOM, 060pyAOBaHWe ANS MPUrOTOBEHUA
MOCTOSAHHbIX N BPEMEHHbIX MUKPOMpPenapaTos.

JlaGopaTopHass paGora  «l/I3ydyeHMe  KaTa/IMTMYECKON  aKTUBHOCTU
(hepMeHTOB (Ha Npumepe amuiasbl UNN KaTanasbl)».

JlaGoparopHas paGora «lM3yyeHVe (hepMeHTATUBHOIO pacLiensieHuns
nepokcunia BOAOPOAA B PACTUTENbHBIX N XKMBOTHbBIX KNETKax».

JlaGoparopHass paGora «CpaBHEHMe TMpPOLECCOB  (DOTOCUHTE3a U
XEMOCUHTEe3a».

JlaGoparopHas padora «CpaBHEHMe MPOLLECCOB OPOXKEHUSA U AbIXaHNS».

Tema 7. HacneancrBeHHass uHGOPMALUSA M peajM3alus e€é B KJIeTKe

Peakuun MaTpuyHOro cuHTesa. MpuHUMN KOMMNIEMEHTAPHOCTU B peakumax
MaTPUYHOro CuHTe3a. Peasim3auns HacnefLCTBEHHOW MHMopMaumn. MeHeTUYeCKnin
KOA, ero CBOWCTBa. TpaHCKpMNuusa — MaTpuuHblii cuHTe3 PHK. TpuHUmnb
TPaHCKPUNUUKN: KOMMNEMEHTAPHOCTb, aHTUNapannefibHoCTb, aCUMMETPUUYHOCT.
Cospesanue mampuunwvix PHK 6 syxapuomuueckoti knemke. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. YyacTue TpaHCnopTHbIX PHK B GrMocnHTe3e Genka.
Ycnosus 6uocuHTesa 6enka. KogmpoBaHume amMWHOKMCNOT. Ponb pubocom B
brocrHTe3e benka.

Cospemennvle npeocmasnenuss o cmpoeruu 2enos. OpraHusalma reHoma y
NMPOKapMoT N 3yKapuoT. Perynaumsa akTMBHOCTM TEHOB Y MpoKapuoT. ['mnotesa
onepoHa (P. XKakob, XX. MaHo0). MonexyiapHole Mexanuzmvl IKCNPECCUU 2eHO8
sykapuom. Ponv xpomamuna 6 pezynsyuu pabomsi 2enos. Perynauns 00MeHHbIX
MPOLLEeCccoB B KeTKe. KneTouHbli roMmeocTas.

Brpycbl — HEKNETOUHbIE (POPMbI XM3HU U 06NUraTHble napasutbl. CTpoeHne
MPOCTLIX W CMIOXHbIX BUPYCOB, PETPOBMPYCOB, 6aKTepnogaroB. JKusnennolil yuxi
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a60/1eBaHNA YeNl0BEKa, XXMBOTHbIX, pacTteHuin. CMLg, COVID-
19, coymasibHble U MeAULMHCKME NPobemMbl.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHBIX Ouoiocuieckux 0annvix. Hanomexwnonocuu 6 buonocuu u meouyune.
Ipoepammupyemole hynxkyuu 6eaxkos. Cnocobwvl 0ocmasKu 1eKapcms.



JdemMoHcTpauuu

MopTpeTsl: H. K. Konbuos, 4. V. ViBaHOBCKMUIA.

Tabnuubl N cxembl: «bnocKHTE3 6efika», «eHeTUYEeCKNin Kog», «Bupycol»,
«bakTepuodgaru».

IIpakTuueckas padora «Co3faHne Moaenu Bupyca.

Tema 8. JKusHeHHBIH UK KJIETKH

KneTouHbli UMK, ero nepuogbl W perynauus. WHTepdasa M MUTO3.
OC06eHHOCTU MPOLECCOB, MPOTeKalWwmx B MHTepgase. MOAroToBKa KNETKM K
neneHnto.  TIpecMHTeTUYeCKNiA  (MOCTMUTOTUYECKUIA),  CUHTETUYECKUIA 1
MOCTCUHTETMYECKUIA (NPEMUTOTUYECKINIA) Nepuoabl UHTepdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaumsa. MpuHumnbl pennmkauun OHK:
KOMMN/IEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHbLIA  CUHTE3,  aHTUNapainenbHOCTb.
MexaHnsm pennnkauun AHK. Xpomocombl. CTpoeHue XpoMOCOM. Tenomepbl U
Tenlomepasa. XPOMOCOMHbIA Habop KNeTKM — KapuoTumn. [UniougHblili 1
raniouaHbln  Habopbl XPOMOCOM. [OMOMOTMYHbIE  XPOMOCOMbI.  lonoBble
XPOMOCOMb!.

[eneHve knetkm — muto3. Cragum MUTO3a U NPOUCXOAALME B HUX
npouecchbl. Tunbl MUTO3a. KapuvoOKnHE3 N LUTOKMHe3. buonornyeckoe 3HayeHue
MUTO3a.

Perynauma MWUTOTUYECKOro UMKNa KNeTku. lMporpammupyemas KietoyHas
rmbesnb — anonTos.

KnetouHoe £4po, XpPOMOCOMbI, (PYHKUMOHA/IbHAsA TEHOMUKA. Mexanuszmol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugposas
K1emKay — ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpamuu

Tabnuubl U CXeMbl: «KU3HEHHbIA UMK KNETKM», «MuUtos», «CTpoeHue
XpoMocom», «Pennnkauna JHK».

O6opyfoBaHMe: CBETOBOW MMKPOCKONM, MUKpOnpenapatbl: «MUTO3 B K/IETKaX
KOpeLLKa flyKa».

JlabopaTopHas pabora «M3yyeHne XpOMOCOM Ha rOTOBbIX
MUKponpenaparax».

JlabopaTopHas padora «HabntofeHe MIUTO3a B K/IETKAX KOHUYMKA KOpeLlKa
NnyKa (Ha roToBbIX MUKpOMpenaparax)».

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

Buonorunyeckoe pasHoobpasme OpraHu13mos. OLHOKNeTOYHble,
KO/TOHWa/1bHbIE, MHOTOK/IETOYHbIE OPraHN3MbI.

OCOGEHHOCTM  CTPOEHUA N XKU3HELEeATEeNbHOCTM  OHOK/IETOYHbIX
opraHusmoB. baktepuu, apxew, OAHOKNETOYHble TpPUObl, OAHOK/IETOYHbIE
BOAOPOC/U, Apyrue NpoTUCTbI. KONOHWasIbHble OpraHn3Mbl.



B3anmocBs3b 4acTeld MHOrOK/IETOYHOrO OpraHusma. TKaHW, opraHbl U
cucTemMbl opraHoB. OpraHmMsMm Kak eiMHoe Lesnoe. [T'omeocTas.

TKaHW pacTeHWid. Twunbl pacTUTENIbHbIX TKaHeW: o06pa3oBaTesibHas,
MOKPOBHasA, NPOBOAALLAA, OCHOBHasd, MexaHu4yeckas. OCOGEHHOCTU CTPOeHus,
(hYHKUMI 1N pacrofioXKeHUs TKaHel B opraHax pacTeHuM.

TKaHW >XMBOTHbIX M 4YenoBeka. TuMbl XXUBOTHbLIX TKaHeW: anuTennasbHas,
COeAMHUTENbHAA, MblleYyHas, HepBHas. OCOGEHHOCTM CTPOEeHUs, (PYHKUMA 1
PacnonoXeHnst TKaHel B opraHax XMBOTHbIX W Ye0BeKa.

OpraHbl. BeretatmBHble W reHepaTVBHblE OpraHbl pacTeHuid. OpraHbl ©
CUCTEMbI OPraHoB YXMBOTHbLIX U YenoBeKa. PyHKLUMM OpraHoB 1 CUCTEM OpPraHos..

Onopa Tena opraHnM3MoB. Kapkac pacTeHuin. CKenetbl OAHOKMETOYHbIX W
MHOFOK/IETOYHbIX >KMBOTHbIX. Hapy>HbIA U BHYTPeHHUI ckeneT. CTpoeHWe wu
TUNbI COeAMHEHNS KOCTEN.

[BKeHne  opraHuamMoB.  [BW>KeHWe  OOHOKNETOYHbIX  OpraHuM3MOB:
ameébonHoe, XryTUKOBOe, PeCHUYHOoe. [BVKeHWe MHOrOKNEeTOUHbIX PacTeHWA:
TPOMU3Mbl N HACTUWU. [BUXEHME MHOrOKNEeTOYHbIX XXMBOTHbLIX W Ye/l0BeKa:
MblLLleYyHas cuctema. Pedonekc. CkeneTHble MbiLLbI 1 KX paboTa.

[MuTaHne opraHuamoB. [lornolleHne BOAbl,  YINEKWUCIOro rasa W
MWHep&asIbHbIX BELLECTB pacTeHUsAMU. [MuTaHue >KMBOTHbIX. BHYTPUNONOCTHOE U
BHYTPUKIETOYHOE nNuLleBapeHne. lMnTaHne MNO3BOHOYHbLIX XUBOTHbIX. OTAENbI
NULLEBAPUTENBHOIO TpakTa. [lulleBapuTenbHble >Kenesbl. [uileBapuTenbHasa
cucTema YesioBeEKa.

[bIxaHne opraHn3moB. [biXxaHne pacTeHNA. [dbiXxaHWe XXMBOTHbIX. Auddy3uns
ra3oB yepe3 NoBepPXHOCTb KNETKU. KoXHOe AblxaHue. [bixaTesibHas NoBepXHOCTb.
YKabepHoe 1 NéroyHoe AbixaHue. [bixaHe NO3BOHOYHBIX XXMBOTHBIX 1 YeNOBeKa.
OBOMIOLMOHHOE  YCNOXXHEHME CTPOEHUA NETKUX TMO3BOHOYUHbLIX >KUBOTHbIX.
[bixaTensHasa cuctemMa 4enoBeka. MexaHM3M BEHTUNAUUW NETKUX Y NTUL, U
M/IEKONUTatoLWmX. Perynaums abixaHus. OpixaTeNbHble 06bEMBI.

TpaHCnopT BeLeCTB Y OpraHuM3MoB. TpPaHCMOPTHbIE CUCTEMbl PACTEHWIA.
TpaHCNOpPT BeWeCTB Y XXMBOTHbIX. KpOBeHOCHass cuUcTemMa W €€ opraHobl.
KpoBeHOCHass cucTemMa MO3BOHOYHBLIX >KMBOTHbIX W yYenosBeka. CepaLe,
KPOBEHOCHblE COCyAbl U KpoBb. Kpyrn KpoBoo6GpalleHus. 3SBOJOLMOHHbIE
YCNOXXHEHUS CTPOEHWNA KPOBEHOCHOW CUCTEMbI MO3BOHOUHBIX XXUBOTHbIX. PaboTta
cepaua v eé perynaums.

BblgeneHve y opraHusMoB. BblgeneHve Yy pacTeHuwid. BblgeneHve 'y
XUBOTHbIX. CoKpaTuTenbHble Bakyonu. OpraHbl BblgeneHusa.  ®dunbTpauns,
CeKpeuus 1 obpaTHOe BcacbiBaHME KakK MexaHW3Mbl paboTbl OPraHoB BblAeNeHNs.
CB#3b MOIOCTY Tefa C KPOBEHOCHOW W BbIAENNTENbHOM cUcTeMaMu. BoligeneHve y



MO3BOHOYHbIX >XMBOTHbIX N 4yenoBeka. lNMoukn. CTpoeHne M (hyHKUMOHNPOBaHME
HedhpoHa. Obpa3oBaHME MOYM Y YeNoBeKa.

dawnta y opraHusMoB. 3aluTa Y OAHOKIETOYHbIX OpraHu3moB. Cnopbl
GaKkTepuii M UWUCTbl MPOCTEMLWMX. 3alnTa Yy MHOFOK/IETOUHbIX PacTeHWA,
KyTukyna. CpefcTBa NacCUBHOM N XMMNYECKOW 3alnTbl. PUTOHUMAbI.

3awmnTa y MHOMOK/ETOUYHbIX XMBOTHbIX. [MOKPOBbI M WX MNPOU3BOAHbLIE.
3awmTa opraHmMama OT 60ne3Heit. VIMMyHHasi cucTema 4venoBeka. KneTouHblid U
ryMopasibHblAi UMMYHUTET. BpPOXAEHHLIA M NPUOBPETEHHBIN  CneumnpuyecKnia
NMMYHUTET. Teopus KNOHa/IbHO-CeNneKTMBHOro ummyHuteta (M. dpamx, ®. M.
BepHeT, C. ToHerasa). BocnasnnTesibHble OTBETbI OPraHn3mMoB. Po/b BPOXXAEHHOIO
MMMYHUTETa B Pa3BUTUM CUCTEMHbIX 3a60/1€BAHUIA.

PasgpaXumocTb U perynauma 'y OpraHusmMoB. Pasgpammoctb Yy
OAHOK/ETOYHbLIX OpraHM3MoB. Takcucbl. Pa3gpaXumocTb W perynauums y
pacTeHuin. POCTOBbIE BELLIECTBA U UX 3HAYEHNE.

HepBHas cuctema u peieKTopHas Perynauust 'y >XMBOTHbIX. HepsHas
cuctema v eé otaenbl. IBOMOLMOHHOE YCNOXHEHNE CTPOEHNS HEPBHON CUCTEMBI
Yy XWUBOTHbIX. OTAeNbl roN0BHOM0 MO3ra MO3BOHOYHbIX >XMBOTHbIX. Pethnekc u
pethnekTopHas ayra. be3sycnoBHble 1 YCIOBHbIE pediieKcsl.

'ymopasibHaa perynauma n 3HOOKPUHHAA CUCTEMA >KMBOTHLIX M YesloBeKa.
Xenesbl 3HAOKPUHHOW CUCTEMbI W WX TOPMOHbI. [leiCTBME TOPMOHOB.
B3avMOCBA3b HEPBHOW W 3HAOKPUMHHOM cucTem. [unotanamo-runogusapHas
cucTema.

JdeMoHCTpamuu

MopTtpeT: W. I1. TaBnos.

Tabnuupl M cxembl: «OAHOKNETOYHbIE BOAOPOCAN», «MHOIMOKNETOUHbIE
BoAopocnm», «bakTepum», «lpocTeime», «OpraHbl UBETKOBbIX PaCTEHWUIA»,
«CUCTEMbl  OPraHOB  MO3BOHOYHbLIX XWBOTHbIX», «BHYTpeHHee CTpoeHue
HaCEKOMbIX», «TKaHW pacTeHun», «KopHeBble CUCTEMbI», «CTpoeHMEe CTebns»,
«CTpoeHMe NIUCTOBOM MNNACTUHKM», «TKaHW XMUBOTHbIX», «CKeneT 4esioBeka»,
«lvweBaputenbHad cuctema», «KpoBeHOCHasa cuctema», «[lbixatenbHas
cuctema»,  «HepBHad  cuctema»,  «Koxa»,  «MblweyHasa  CUCTeEMa»,
«BblgennTenbHas cucteMa», «3OHOOKPUHHAA cucTtema», «CTpPOEHUE MbILLbI»,
«IMMyHUTET»,  «KULIEYHOMONOCTHbIE»,  «CxXemMa  MUTaHUA  PacTeHWin»,
«KpoBeHOCHbIE  CUCTEMbl  MO3BOHOYHLIX JKMBOTHLIX», «CTpOeHWe Trunapbi»,
«CTpoeHne nnaHapum», «BHYTpeHHee CTpPOeHWe [0XKAEBOro 4yepssa», «HepBHasa
cuctema  pblb»,  «HepBHas  cuctemMa  nSArywku»,  «HepBHas  cucTema
npecmblkalowmxea»,  «HepBHaa  cuctemMa  NOTUL», «HepBHaa  cuUcTeMa
M/IEKONUTaIOLLMX», «HepBHas cUCTeMa YesioBeKa», «Peginekcy.



O6opyaoBaHMe: CBETOBOM MWMKPOCKOM, MWUKponpenapaTbl OAHOKNETOYHbIX
OpraHusMoB, MUKpornpenapaTbl TKaHei, pPakoBUHbI MOJIIFOCKOB, KONIEKLMUK
HaCeKOMbIX, WUIIOKOXMNX, YXUBbIE 3K3EMMAPbl KOMHATHbLIX PacTeHuWid, repbapumu
pacTeHWin pas3HblX OTAENOB, BXKHbIE Npenaparbl >KUBOTHbLIX, CKeNeTbl
MO3BOHOYHbIX, KOMINEKUMA BECMO3BOHOUHBLIX >KMBOTHbLIX, CKeNeT YesioBeka,
obopyaoBaHue 4ns 4eMOHCTPaLMM NOYBEHHOIO U BO3AYLLHOIO NUTaHUS PacTeHWA,
pacLLeneHns Kpaxmana n 6enkoB nog gectemem epMeHTOB, 060pya0BaHMe Ans
[AEMOHCTpaLUMM ONbITOB MO M3MEPEHWIO YXU3HEHHOW EMKOCTM NErKUX, MexaHn3ma
AbIXaTe/IbHbIX ABUXEHWIA, MOAENN FO/IOBHOIO MO3ra pas/inyHbIX XXMBOTHbIX.

JlaGopaTopHasn paGoTa «/3y4yeHne TKaHeN pacTeHNN».

JlaGopaTopHasn padoTa «/3y4yeHne TKaHEN XKUBOTHbIX.

JlabopaTopHas pa6ota «/13yyeHne opraHoB LBETKOBOI0 PacTEHUA».

Tema 10. PazmHoKeHHe U pa3BUTHE OPraHU3MOB

®opmMbl pasMHOXeHUS OpraHn3moB: 6ecnonoe (BKNKOYas BeretaTMBHOE) U
nonosoe. Bwugbl  6ecrnofnioro  pasMHOXEHWUS:  MOYKOBaHWe,  CNOPYysums,
(hparmeHTaums, KNOHUPOBaHMe.

MonoBoe pa3mMHOXeHMWe. 1oMoBble KNETKWU, WU rameTbl. Meito3. CTaguu
Melio3a. [oBefeHne XpoMocoM B Melio3e. KpoccuHroeep. Bronornyeckunii CMbichn
Meio3a M NonoBoro npouecca. Meilo3 M ero Mecto B >KW3HEHHOM LMKSe
OpraHu3Mos.

MpensapoppblleBoe pa3suTme. ["'aMeTOreHes y XMBOTHbIX. [10/10Bble XKenesbl.
O6pa3oBaHue 1 pa3BUTKE MOMOBbIX KNEeTOK. CriepmaTtoreHes 1 ooreHes. CTpoeHue
MOJIOBbIX K/IETOK.

OnnogoTBopeHne 1 3IMOPMOHANIbHOE  PasBUTME  KMBOTHbLIX. Cnocobbl
OM/I0A0TBOPEHNUSA: HAPY>KHOe, BHYTPeHHee. NMapTeHoreHes.

VHanBuayanbHoe pa3BuTUe OpraHn3mMoB (OHTOreHes). AMOPUONOrns — Hayka
0 pPa3BUTUM OPraHU3MOB. Mopgocenes — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyus  mopgpocenoe u mooenu mopghoceneza. Ctagum 3smbpuoreHesa
XMBOTHbIX (Ha npumepe  nArywku).  OpobneHve. Tunbl  Apo6reHUs.
Jlemepmunuposannoe u HedepmunuposarnHoe Opodrenue. bracmyna, munwi
onracmyn. OCOBEHHOCTM [ApPO6MeHUA MeKONUTAOWMX. 3apo/bllLeBble JIMCTKK
(racTpynsaums). 3aknajka opraHoB 1 TKaHen 13 3apofbILLEBbIX IMCTKOB. B3anmHoe
B/IMSAHNE YacCTeill pa3BMBAIOLLEroCs 3apofbla (3MOpUOHasIbHas WHAYKLMS).
3aknaflka njaHa CTPOEHWUA D>KMBOTHOTNO KakK  pe3y/bTaT  MepapXmMyecKmnx
B3aMMOAENCTBUIA reHOB. BnusHWe Ha 3MOpPUOHATIbHOE pa3BUTUE Pa3/INYHbIX
(haKTOPOB OKPY>KatoLLet cpespl.

POCT ¥ pasBuTUe >XMBOTHbIX. [OCTaIMOpUOHaNbHbIN nepuog. lMpsmoe u
Henpsamoe pas3BuTMe. Pa3BuTe C MeTamop(o3oM Yy 6ecrno3BOHOYHbLIX W
MO3BOHOYHbIX >XMBOTHbIX. BMOMOrMYecKoe 3HayeHMe MpPSAMOro U HenpsMoro



pasBUTUA, UX pacnpocTpaHeHue B npupoge. Tunbl PoCcTa >XMBOTHbLIX. PaKTOpbI
PErynaummn pocTa XXMBOTHbLIX U YenioBeka. CTagnm nocTambpuoHaNbHOro pasBuUTUSA
Y )XMBOTHbIX U YenoBeka. [epnoabl OHTOreHesa yenoeka. CTapeHue n cMepTh Kak
bronornyeckme npoLecchbl.

PasMHOXeHMe W pa3BUTUe pacTeHW. ameTouT 1 crnopodut. Meino3 B
XXM3HEHHOM UMKNe pacTeHuid. O6pa3oBaHMe CMop B MpoLecce Melosa.
FameToreHes Yy pacTeHui. OnNnoAOTBOPEHME W pasBUTUE  PaCTUTESbHBIX
opraHusmoB. [1BOiHOe OMN/040TBOPEHNE Y LBETKOBbLIX pacTeHuii. Obpa3oBaHue U
pa3BUTNE CEMEHN.

MexaHn3Mbl Perynsaumm OHToreHes3a y pacTeHu U XXMBOTHbIX.

JdemoHcTpanumn

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

Tabnuubl 1 Ccxembl: «BeretatvBHOe pasMHOXeHWe», «Tunbl 6ecrnosoro
PasMHOXEHUA», «Pa3sMHOXeHWe X1amMnaoMoHaibl», «Pa3MHOXEHUE 3BIr/IEHbI»,
«Pa3mMHOXeHNe ruapbl», «Meinos», «XpoMOCOMbI», «rameToreHes», «CTpoeHume
ANLEKNeTKN 1 cnepmaTosonga», «OCHOBHble CTaguM OHTOreHesa», «lpsMoe K
HenpsmMoe pasBuTMe», «Pa3BUTME MaMCKOro >Xyka», «Pa3BUTue capaHuun»,
«Pa3BnTne NArywKkn», «[BOMHOE ONOAOTBOPEHME Y LIBETKOBbIX PaCTEHWUA»,
«CTpoeHne ceMsaH OLHOAOMbHbLIX U ABYAO/IbHbIX PacTeHUn», «KNU3HEHHbIA LMK/
MOPCKOM  KanycCTbl»,  «KWU3HEHHbIA UMK MXa», «KU3HEHHbIA  LMKN
NanopoTHUKa», «KU3HEHHbIN LMK/ COCHbI».

O6opyfoBaHVe: CBETOBOM MWKPOCKOM, MWKponpenapaTbl AWLEKIETOK U
cnepmato3onaoB, Mogenb «LIMKn pasBuTust NAryLKmn».

JlaGopaTopHasi padora «/I3y4yeHne CTPOEHMA NMOMOBLIX KNETOK Ha rOTOBbIX
MUKpOMpenapaTax».

IIpakTnyeckass padora «BbIABNEHNE MPU3HAKOB CXOACTBA 3apO/bILLEN
MO3BOHOYHbIX XXMBOTHbIX».

JlabopaTopHass pabora «CTpOEHME OpraHoB pPasMHOXEHUA BbICLUNX
pacTeHUi».

Tema 11. I'eHeTuka — Hayka 0 HaCJAEACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

NcTopus CTaHOB/IEHUS M Pa3BUTUA TEHETUKM KakK Hayku. Pabotbl T
MeHgens, . ge ®pusa, T. MopraHa. Po/ib 0TEYECTBEHHbLIX YUEHbIX B Pa3sBUTUU
reHeTukn. Pa6otbl H. K. Konbuosa, H. V. BaBunosa, A. H. benosepckoro, I'. /.
KapneueHko, 0. A. dunnnyeHko, H. B. Tumodeesa-PecoBcKoro.

OCHOBHbIE reHeTUYECKNE NMOHATUSA N CUMBOJIbI. [TOMOIOrNYHbIE XPOMOCOMBI,
a/iNeNbHble TeHbl, anbTepHATUBHbIE MPU3HAKX, AOMWUHAHTHLIA U PELECCUBHBIN
MPU3HaK, rOMO3nUroTa, reTepo3nroTa, YNCTas NNHUA, rmépuabl, reHoTUM, PeHOTUN.



OCHOBHble ~ MeTOfbl  TFEHETUKW:  TMOPWUAONOTNYECKNIA,  LUTOMOrMYECKUHN,
MOJIEKYNIAPHO-TEHETUYECKMUIA.

JdemoHcTpanuun

MopTpeTobl: . MeHpgens, . ae ®pus, T. MopraH, H. K. Konsuos, H. W.
Basunos, A. H. Benosepckuid, I'. [l. KapneyeHko, KO. A. ®ununyeHko, H. B.
TumodeeB-PeCoBCKMUIA.

Tabnuupl 1 cxembl: «MeToabl FeHETUKN», «CXeMbl CKPELLMBAHNA.

JlaGoparopHasi paGora «[lpo3ogmna  KakK OObEKT  TreHeTUYeCcKux
nccnefoBaHNm.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MoHornépuaHoe ckpewmBaHue. TlepBblil  3akOH MeHaens —  3akoH
enHo06pa3unsi r’MopuaoB NePBOro NOKoNeHUs. NpaBnio AOMUHUPOBaHUS. BTopoit
3aKOH MeHpaens — 3aKOH pacluensieHns npusHakoBs. LInTonormyeckue OCHOBGI
MOHOTMOPUAHOIO CKpeLmBaHuA. M'MnoTesa YACTOThbI raMeT.

AHanumsmpytollee ckpewmsaHme. MpPoMeXyToUHbIA XapaKTep HacneaoBaHus.
PacLuenneHne npu3HakoB Npu HEMNOJTHOM JOMUHUPOBaHWUN.

AnrnbpuaHoe ckpelmBaHue. TpeTuin 3akoH MeHzens — 3aKOH He3aBUCUMOro
Hacnef0BaHUs NPU3HaKOoB. LinTonornyeckme  OCHOBbI  AUTMOPUAHOIO
CKpeLLnBaHuS.

CuenneHHOe HacnefoBaHue npu3Hakos. Pa6otbl T. MopraHa. CuenneHHoe
HacnefoBaHWe TEHOB, HapyLUEHME CLENMeHUs Mexay reHamu. XpoMOCOMHas
Teopus HacneaCTBEHHOCTN.

"eHeTuKa nona. XpOMOCOMHbIA MeXaHWU3M ornpefeneHunsi nona. AyTocoMbl U
M0/IOBble XPOMOCOMbI. [TOMOrameTHbI W reTeporamMeTHbliA Mos. [eHeTnyeckas
CTPYKTYypa MnonoBbIX XpOMOCOM. HacnefoBaHMe NPU3HaKOB, CLEMNIEHHbIX C NMOJIOM.,

TeHOTMN Kak Le/IoCcTHaa cuctema. MNnenoTponms — MHOXXECTBEHHOE [1eNCTBMe
reHa. MHOXECTBEHHbIN annennsm. B3aMMmopgeiicTBre HeannenbHbIX T[EHOB.
KomnnemeHTapHOCTb. dnucTas. NMonnmepus.

CeHETUYECKMIN KOHTPO/Ib Pa3BUTUSA PaCTEHUI, XXUBOTHbIX M YesioBeka, a
TakKe (PM3MONOrMYECKMX MPOLECCOB, MOBEAEHUS U KOTHUTUMBHBLIX (OYHKLWN.
["eHeTUYeCKMe MexaHU3Mbl CUMOMOreHesa, MexaHU3Mbl B3aUMOAENCTBUSA «X035MH
— MapasuT» N «XO03IMH — MUKPOOMOM». [eHeTMYeCKMe acrekTbl KOHTPONs U
N3MEHEHUA HacneLCTBEHHOW MH(OopMaLK B MOKOIEHUAX KNETOK U OPraHnu3MoB.

JdemoHcTpanumn

MopTpeTol: I'. MeHpgens, T. MopraH.

Tabnuubl 1 cxeMbl: «[lepBblii M BTOPOW 3aKOHbI MeHaens», «TpeTuid 3aKoH
MeHgensa», «AHannsnpyrLlee CcKpelinBaHue», «HenosHoe AOMUHUPOBaHME,
«CLenneHHoe HacnefoBaHMe MPU3HAKOB Y Apo30ubl», «[eHeTUKa nona»,



«Kapuotmn  4yenoeeka», «Kapuotun  Apo3ounbl»,  «Kapuotrn  NTULbI»,
«MHOXECTBEHHbI annennsam», «B3anMoaeincTemne reHoB».

Ob6opynoBaHve: Mofenb [ANd  LEeMOHCTpauuy  3aKOHOB  eMHO006pasus
rmMopnaoB MepBOro MOKOMEHUA WM paclUeneHns npu3Hakos, Mofenb ANd
[EeMOHCTpaUMM 3aKOHa HEe3aBMCMMOrO Hac/efoBaHUA MPU3HAKOB, MOfENb A/
[AEMOHCTpaUMM CLENIEHHOro Hac/iefoBaHUsi NPU3HAKOB, CBETOBOW MWKPOCKOM,
MuUKponpenapar: «po3opuna».

IpakTuyeckass padora «/I3yyeHne pe3ynbTaTOB  MOHOrMOPUAHOIO
CKpeLLMBaH1s y 4p030(hnbI».

IpakTuyeckass  padora  «/I3yyeHne  pe3ynbTatoB  AUTMOPUAHOIO
CKpeLLMBaH1s y 4p030(hnbI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopencTBMe reHotMna w cpefbl Npu  (HOpMUPOBaHUM  (PeHoTUMA.
A3MeHYMBOCTb MPU3HAKOB. KayeCTBeHHbIE N KOMNYECTBEHHbIE NPU3HaKK. Buabl
MN3MEHYMBOCTW: HEHACNEACTBEHHAA MU Hac/eACTBEHHas.

MoandukaumoHHas  M3MeHYMBOCTb. Ponb  cpedbl B (DOPMUPOBaHUU
MOANMDUKALMOHHON M3MEHUMBOCTM. Hopma peakuun npusHaka. BapuaunoHHbIiA
psg M BapuaumoHHas Kpueas (B. WMoraHHceH). CBoilcTBa MOAU(UKALMOHHOM
N3MEHUYMNBOCTW.

CeHOTMNMYeCKas M3MeHUMBOCTb. CBOMCTBA FEHOTUMNYECKON N3MEHUNBOCTU.
Buabl reHOTUMUYECKO N3MEHUYMBOCTW: KOMOUHATUBHAS, MYyTaLMOHHas.

KombrHaTBHas WM3MeHYMBOCTb. Meio3 M M0MoBOM NpoLecc — OCHOBa
KOMOMHATUBHOM N3MeHUYMBOCTU. POsIb KOMOUHATVBHOW M3MEHUMBOCTY B CO34aHUK
reHeTMYeCcKoro pa3Hoobpasms B npejeniax 04HOro BMaa.

MyTaumMoHHass W3MeHYMBOCTb. Buabl MyTauuin: reHHble, XPOMOCOMHbIE,
reHoMHble. CnOHTaHHble W WHAYLMPOBAHHble  MyTauuu.  SAnepHble  W©
uMTonasmarmyeckne mytauun. ComaTUyeckme W Mosiosble MyTauuu. MpuyrHbl
BO3HMKHOBEHWUA MyTauumi. MyTtareHbl M WX BAWAHWE HA  OPraHU3mbl.
3aKOHOMEPHOCTM MYTaLMOHHOIO npoLecca. 3akKOH TFOMOSIOTMYECKUX PSAOB B
HacneACcTBeHHON n3MeHumBocTM (H.N. BaBunos). BHesgepHas WM3MeEHUYMBOCTb U
HacneCTBEHHOCTb.

Dnucenemuxa u INUSCEHOMUKA, PpPOJIb  INUCEHEMUUECKUX qbakmopoe 6
HACIe008AHUU U USMEHYUBOCTIU ¢6H0munull€CKux NPU3ZHAKOB ) OPp2AHU3IMOE.

JdemoHcTpanumn

MopTpeTol: I'. e ®pus, B. NoraHHceH, H. V. Basnnos.

Tabnuubl 1 cxembl:  «Bugbl  n3MeHUMBOCTMY», «MoAn(MKaLMOHHas
N3MEHYMBOCTb, «KoMbuHaTvBHas N3MEHYMBOCTb, «Meio3s»,
«OnnofoTBopeHue», «IeHeTuYecKme 3a60/1eBaHNA YesioBeKa», «Buabl MyTauminy.



Ob6opyaoBaHMe: XMBble M repbapHble 3K3eMMNAPbl KOMHATHbIX PacTeHWA,
PUCYHKM (hoTorpadmm) XMBOTHBIX C Pa3/IMUYHbIMW BUAAMU N3MEHUMBOCTMN.

JlaGoparopHuasi padora «K/ccnegoBaHue 3aKOHOMepHOCTe
MOAN(MKALMOHHOA  M3MEHYMBOCTW. [1OCTpOEHMe BapuauMOHHOIO psga W
BapUaLMOHHON KPUBOWA».

IpakTuyeckasn padora «MyTaumm y  4po3ounbl  (HA  FOTOBbIX
MUKponpenaparax)».

Tema 14. I'eHeTnKa yejioBeKa

Kapnotun uyenoseka. MexayHapogHas nporpaMma uccrefoBaHWs reHoma
yenoBeka. MeToabl  M3Y4YeHWA  TEHETUKM  YesioBeka:  reHeasiorMyeckui,
6N13HELLOBIN, LIMTOreHeTUYECKIMN, NonynsLMOHHO-CTaTUCTUYECKNIA,
MOJIEKYNAPHO-FEHETUYECKMUIA. CoBpemeHHoe onpegeneHune reHoTMNA:
MOSIHOTEHOMHOE CEKBEHMPOBaHWE, reHOTUMUPOBaHME, B TOM YMUC/IE C MOMOLLbIO
MLP-aHann3a. HacneacTeBeHHble 3a601eBaHNA YenoBeKa. 'eHHbIe M XPOMOCOMH ble
bonesHn 4enoBeka. bonesHM ¢ HacneACTBEHHOW MpPeLpacnonOXeHHOCTbIO.
3HayeHne MeAULMHCKOM reHeTUKN B NPeaoTBpaLeHn U NeYeHNN TeHETUYECKUX
3ab0neBaHMn YenoBeka. MeAMKO-reHeTUYECKOe KOHCY/NbTMpoBaHWe. CTBOJOBbIE
KNeTkn. MOHATUE «reHETUYECKOro rpy3a». DTUYECKMNE acmneKTbl UCCNeaoBaHUi B
06/1aCTN pelakTMPOBaHNA TeHOMA 1 CTBOJIOBbIX K/ETOK.

CeHeTMYeCKMe (HaKTOPbl MOBbILEHHOW YyBCTBMTENBHOCTM YesloBeka K
(hM3NYECKOMY 1 XMMUYECKOMY 3arpsa3HEHUIO OKpYyXXatoLlel cpefpbl. eHeTnYecKas
NpeLpacnofioKeHHOCTb Ye/loBeKa K natosiorusam.

JdeMoHCcTpanuu

Tabnuubl 1 cxembl: «KapnoTun 4yenoseka», «MeTofbl U3YyUYeHUS TeHETUKU
yesnoBeka», «I"eHeTuYecKme 3a601eBaHNS YeN0BEKa.

IpakTuyeckas padora «COCTaBNEHVE U aHANIN3 POAOCNOBHOM».

Tema 15. Centekuusi opraHusMoB

[omecTkaums u cenekums. 3apoXkaeHve Cenekumm u  LOMeCTUKaLUUW.
YuyeHne H. . BaBunoBa 0 LleHTpax MpoOMCXOXAEHNA U MHOroobpasus
KYNIbTYPHbIX pacTeHWid. Ponb Cenekuun B CO3LaHUN COPTOB PACTEHMIA U MOPOL
XMBOTHbIX. CoOpT, nopofa, wWTamm. 3aKOH TOMOJIOTMYECKUX PALOB B
HacnefCcTBeHHOW u3MmeHumBocTM H. W. BaswioBa, ero 3HayeHue [/
CeNleKUMOHHOM paboThl.

MeTofbl CeneKUMOHHOW paboTbl. VICKYCCTBEHHbIA OTO6OP: MaccoBbld WU
UHAMBUAYaNbHbIA.  JTanbl  KOMOWHALMOHHOWM  cenekuymun.  VicnbiTaHue
npoussoguTener no notomctey. OTOOP MO reHOTUMY C MOMOLLbIO OLEHKU
(heHOTUMA NOTOMCTBA U OTOOP MO reHoTUNY € NoMoLLbo aHanm3a AHK.

NCKYCCTBEHHbI ~ MyTareHe3 Kak  MeTof  CeNeKUMOHHOW  paboTsbl.
PafnaunoHHbIN M XUMUYECKNIA MyTareHe3 Kak UCTOYHMK MYTaUUii Yy KybTYPHbIX



(hopM opraHnsmMoB. Kicrnosib3oBaHME TEeHOMHOrO pefakTUpPOBaHWA W METOLOB
peKoMOUHaHTHbIX AHK an1s nonyyeHns NCXo4HOro matepuana Ans cenekumm.

[MonyyeHwne NoAnNIOUA0B. BHyTpuBMA0Bas rmépmansaums.
B/M3KOPOACTBEHHOE  CKpelivBaHWe,  WAM  UHOpUAMHT.  HepoacTBeHHoe
CKpelmBaHMe, nnn aytopmauHr. eTepo3nc M ero npuymnHbl. Vicnonb3osaHue
reteposuca B cenekumn. OTganéHHas rnbpuamsaums. MNpeogoneHne 6ecnnoams
MEeXBWUAO0BbIX TMOPUA0B. JOCTUXKEHMS CeNEKLUUN PACTEHUIA U XXUBOTHBIX. «3erénast
PEBOTIIOYUAL.

CoxpaHeHue N n3yyeHe reHeTUYECKNX PecypcoB KY/bTYPHbLIX pacTeHui U
UX  OWMKAX  poAuuyerd  ANs CO34aHUsi  HOBbIX  COPTOB M rMbpuaos
Ce/IbCKOXO3ANCTBEHHbIX  KYNbTYP.  HM3yuenue, coxpamenue u  ynpasienue
ceHemuyecKkumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIIO6bLX IHCUBOMHBIX
6 Yyesix yayduerusd cywecmeyroujux u CO30AHUSL HOBBIX I’lOpOO, JUHUL U Kpoccoe, 6
mom 4ducie C NnpPpuUMeHeHuem CO6pPeMEHHbIX Memooos HAy4HblX ucwzedoecmuﬁ,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JdemoHcTpanumn

MopTpeTbl: H. . Basunos, . B. MwnuypuH, . [. KapneuyeHko, I1. T1.
JlykbsiHeHKoO, b. J1. AcTtaypos, H. bopnoyr, A. K. benses.

Tabnuubl 1 cxembl: «LIeHTPbI MPOUCXOXAEHNA 1 MHOT000pa3uns Ky/bTYPHbIX
pacTeHnii», «3aKOH FOMOMOrMYECKUX PALOB B HaCNeACTBEHHOW WU3MEHUMBOCTU,
«MeTofabl cenekummn», «OThanéHHas rmbpuamnsauns», «MyrtareHes».

JlaGopaTopHas padora «/13yyeHre COPTOB KyNbTYPHbIX PaCTEHWIA 1 NOPOA
OOMALLHUX YXUBOTHbIX».

JlaGopaTopHan padoTa «/3yyeHne METOA0B CENEKLMN PaCTEHNI».

IIpakTuyeckas padora «[1pMBMBKa PaCTEHUIA».

Oxckypeusi «OCHOBHble MeTOAbl U JOCTUKEHUSA CeNekumn pacTeHuin U
XXNBOTHbIX (Ha CeNeKLNOHHY0 CTaHuu1o, NIEMEHHYIO (hepmy,
COPTOMCNbITATENbHBLIA  Y4acTOK, B TEM/INYHOEe XO35MCTBO, B /1abopaTtopuio
arpoyHMBEpPCUTETA UM HAYUYHOTO LIEHTPA)».

Tema 16. buorexHosorusi ¥ CHHTeTHYEeCKAasi OMOJI0T sl

OO6beKTbl, UCMOMb3yeMble B OUOTEXHONOMMKU, — K/ETOYHbIE W TKaHeBble
KYNbTYypbl, MWKPOOPraHu3mbl, nx XapaKTepucTuKa. TpaanLUMoHHasA
ouoTexHonormsa:  xneboneyeHue, MOMyYeHUE  KUCNOMOJIOYHbIX  MPOAYKTOB,
BUHOZeNne. MuKpobuonornyeckuin  cuHTes. OOBLEKTbI  MUKPOOWMOMOTMYECKNX
TeXHONOrunin. NMpon3BoACTBO 6e/1Ka, aMMHOKUC/IOT U BUTaMUHOB.

Co3fiaHne TeXHONMOTMA M UHCTPYMEHTOB Lie/leHanpaB/eHHOro U3MeHeHUs Wy
KOHCTPYMPOBaHNA FTEHOMOB C Lie/Ibo NOJTyYeHUs OpraHu3mMoB U UX KOMIMOHEHTOB,
CoAepXKalmx He BCTpevatoLmecs B Npupoae OMOCUHTETUYECKME MYTU.



KneTouHast mHxXeHepus. MeTofbl Ky/bTypbl KNETOK WU TKaHe pacTeHuin u
XMBOTHbIX. KpunobaHkn. ComaTvyeckas rubpuamsaums W COMaTUYECKMUiA
ambpuoreHes. Mcnonb3oBaHWe raniovgoB B CeNekuun pacTteHwni. Ionyuenue
MOHOKNIOHANbHBIX anmume. Hcnonvzosanue MOHOKIOHANbHBIX U NOJAUKTIOHATbHBIX
anmumen 6 meouyune. VICKYCCTBEHHOE ONOAO0TBOPEHME. PEKOHCTPYKUuS
ANLEKNETOK N K/IOHMPOBaHMe XXMBOTHbIX. MeTof TpaHchnnaHTauum sigep KIeTok.
Texnonocuu 03()0p06‘]l€Hu}Z, KYJIbmueupoeaHus u MUKPOKJIOHATbHO20
PASMHOINCEHUA CeNbCKOXO3AUCH BEHHbIX Kyjilemyp.

XpOMOCOMHast M TeHHas WHXeHepus. VICKYCCTBEHHbIA CUHTE3 TeHa W
KOHCTpyupoBaHue pekombuHaHTHbIX AHK. Coszdanue mpanceennvix opeanuzmos.
JOCTKEHN XU MEepcrnekTBbl  XPOMOCOMHOM U TEHHOW  UHXXEHepuw.
JKONOrNYecKme 1 aTnyeckme Npo6ieMbl FeHHOWN MHXEHEPUN.

MeguunHckne 6roTexHonormu. fNoctreHomHasa umpposas meamumHa. MLP-
AMarHocTnKa. MeTaboNoOMHbIA aHanu3, TeHOLEHTPUYECKMIA aHann3 npoTeomMa
yenoBeka [ANs OLEHKM COCTOAHMA €ero 340poBbA. VICcnonb3oBaHWe CTBO/OBLIX
Knetok. TapreTHaa Tepanua paka. 3D-6uovHXeHepus [gnsa  pas3paboTku
(hyHAAMEHTa/IbHbIX OCHOB MeAULMHCKUX TEXHOMOMMI, CO3A4aHNA KOMIMIEKCHbIX
TKaHel coYeTaHWeM TEXHONOMNA TPEXMEPHOro GUONPUHTUHIA U CKaddongmHra
ON151 peLleHns 3afay NepcoHaIM3MpoBaHHOM MeLULMHbI.

Co3fjaHve BEKTOPHbIX BaKUMH C Lenbto obecreyeHns KOMOWHMPOBaHHOM
3awnTbl OT BO3GyauTenein OPBIA, ycTaHOBMEHWE MOMEKYNSPHBIX MEXaHW3MOB
(hyHKumnoHmposaHna PHK-cogepalimx BMPYCOB, Bbi3blBAOLMX 0COBG0 OMacHbIe
3a60/1eBaHMA YeN0BEKA U XKNBOTHbIX.

JdeMoHCTpamuu

Tabnuubl N cxembl: «/Icnonb3oBaHWe MUKPOOPraHM3MOB B MPOMbILLIEHHOM
NPON3BOACTBE», «KNEeTOUHasA NHXeHepusa», «I eHHaA UHXEHEPUa».

JlaGoparopHas padora «l/3yyeHne 061LEKTOB OMOTEXHOIOT NN,

IIpakTuueckas padora «[1onyyeHNE MONOYHOKUCLIX MPOAYKTOB.

Okckypeusi  «BMOTEXHONOrMA — BaXKHeWLWas MpPOU3BOAMTENbHAA Ccuna
COBPEMEHHOCTM (Ha BMOTEXHOIOrMYECKOe NPOU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBIX MPeEICTABJIEHHH B
OuoJioruu

JBONKOLMOHHAA Teopua Y. [apsBuHa. [1pednocbiikM  BO3HUKHOBEHUSA
AapBMHU3Ma. 2KN3Hb U HayyHasa gedatenbHocTb Y. [lapBuHa.

[BvxKyLme cunbl 3Boa0LMM BMAOB Mo Y. JapBuHy (BbICOKaA MHTEHCUBHOCTb
Pa3MHOXEHWUA  OpraHM3MoB, Hac/MeACTBeHHas  M3MEHYMBOCTb, Oopbba  3a
CYLLIECTBOBaHWE, eCTECTBEHHbI M UCKYCCTBEHHBIA OTOOP).



OdopmneHne cuHTeTMYeckoin Teopumn asonoumn (CT3I). HeiTpanbHas
Teopus  3gonwounn.  CoBpemMeHHas  3BONIOLMOHHAA  Guonorms.  3HauveHue
3BOJOLMOHHON TeOpMM B POPMMPOBAHMMN €CTECTBEHHO-HAYYHOW KapTUHbI MUpa.

JdemoHcTpanuun

MopTpeTbl: ApuctoTtens, K. JlIuHHer, XK. b. Namapk, 3. XK. CeHT-Unep, X.
KtoBbe, U. AapsuH, C. C. YeTtBepukos, N. V. LLmanbrayseH, k. XongenH, 4. K.
benses.

Tabnuubl ¥ cxembl: «Cuctema >kuBor npupogbl (No K. JIMHHEND)»,
«JlecTHMUA XMBbIX cyulecTB (Mo Jlamapky)», «MexaHu3M (HopMUpoBaHUA
NMPUCMOCO6MEHNIA Yy pacTEHUA M XMBOTHbLIX (N0 Jlamapky)», «KapTa-cxema
MapLipyTa nyTewectsus Y. apBuHa», «Haxoakn Y. [apBuHa», «®opmbl 60pbObI
3a CylllecTBOBaHMe», «llopoabl ronyber», «MHoroobpasve KynbTypHbIX (HOpM
KanycTbl», «1opofbl AOMALLHUX XMUBOTHbIX», «CXema 06pa30BaHNs HOBbIX BU/0B
(no Y. [apsuHy)», «Cxema COOTHOLUEHMS [ABWKYLLMX CUT  3BOMHOLUN,
«OCHOBHbIE MOMTOXKEHNS CUHTETUYECKOI TEOPUM 3BONIOLUN».

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

Monynaumus Kak afneMeHTapHas efuHuua 3BositoumMn. CoBpeMeHHble METO/bI
OLEHKM TeHeTUYecKoro pasHoobpasus n CTPYKTypbl Nonynsauuii. K3meHeHwe
reHogoHga MOMNyNALMN Kak 3/1EMEHTapHOE 3BOJIOLUMOHHOE fBNeHue. 3aKOH
reHeTM4Yeckoro pasHoeecus k. Xapau, B. BaitH6epra.

AnemMeHTapHble (akTopbl (ABVKYLME CWMbl) 3BOMOUMA. MyTalMOHHbIA
npouecc. Kom6uHaTMBHAsA W3MeHYMBOCTb. [lpeiih reHOB —  clyyaiiHble
HeHarnpaB/leHHble  WM3MEHEeHUs 4acToT alfefiel B Monynaumsax.  OdhekT
OCHoBaTens. JAggexm oOymovirounoco eopaviuika. CHudicenue 2eHemuyeckKoeo
pasnoobpasusn: npuyunsl u cieocmsus. llposesnenue sgpgpekma Opetigha 2enog 6
bonvwux u  manbix  nonynayusx.  Mwurpayun.  Msonsuusa  nonynsumib:
reorpauyeckas (NpocTpaHCTBEHHas), 61Uonormyeckas (PenpoayKTuBHas).

ECTeCTBeHHbIA OTOOP — HanpaBnAlOWNMA  (PakTop 3BonoUUn. DopMbl
eCTeCTBEHHOro oTbopa: ABWXYLIWWA,  CTabUNU3NPYIOWWIA,  pa3pbiBaOLLMiA
(An3pynTumBHbIA). TMonoBo 0T60P. BO3HMKHOBEHWE W 3BONKOUMS COLMAILHOIO
MOBeAEHWNS XXMBOTHbIX.

MpnCNoCco6/EHHOCTb  OPraHM3MOB  KakK  pe3y/ibTaT  MUKPO3BOOLUN.
BO3HMKHOBEHVE  MPUCMOCOG/MIEHNIA Yy OpraHM3moB.  ApomMopgo3bl  ¥©
nanoagantaumn. Mpumepsl NPUCNOCo6MeHNIA Y OPraHM3MoB: MOPGOIOrNYecKme,
(m3monornyeckne,  OGMOXUMUYECKMe,  noBefeHYeckne.  OTHOCUTENbHOCTb
MPUCMoco6/1IEHHOCT OpraHVU3MOB.

Bug, ero kputepum n CTpykTypa. BupgoobpasoBaHve Kak pe3y/nbTar
MUKPO3BOMOLMKN. 30M1aumMs — K/KOYeBO (hakTop BuAoobpasoBaHus. MyTn u
cnocoo6sl B1,006pa30BaHus: afionaTtpnyeckoe (reorpaguyeckoe),



cUMnNaTpUYecKoe (skonoruyeckoe), «MFHOBEHHOe»  (monunnougmnsaums,
rmépuamnsauns). 4aMtenbHOCTb 3BOMOLMOHHBIX MPOLECCOB.

MexaHun3Mbl hopMm1poBaHMsA 6MOMIOrMYeCcKOro pasHoobpasus.

Ponb  3BOMOLMOHHON 6Guonorum B pa3paboTke Hay4HbIX MEeTOA0B
coxpaHeHUsi 6ropasHoobpasns. MNKPOIBONOLMSA M KO3BOMOUMSA NapasuToB M UX
X035€eB. MexaHn3mbl (hOPMMPOBAHNA YCTOMUYMBOCT K aHTMOMOTUKAM U CMOCOObI
60pbObI C HE.

JdemoHcTpanumn

MopTpeTsbl: C. C. UeTBepukos, 3. Maup.

Tabnuupl M cxembl: «MyTauMoHHasA W3MEHYMBOCTL», «[lloNynsAuMOHHaS
CTPYKTYypa Buga», «Cxema nposiBfieHns 3akoHa Xapan—BaiH6epra», «OsumxyLime
CU/bl 3BONOUUN», «IKOMOrMYecKas M30Nsaumust NOnynsumii CeBaHCKOM dhopenu,
«[eorpauueckas  M30N1AUMA  IMCTBEHHULbI  CMOMPCKOM U NNCTBEHHULLbI
[aypPCKOi», «IMonynsyMoHHbIE BOMHbI YACNIEHHOCTN XULLLHUKOB W YXepTB», «CxeMa
[EACTBUS eCTECTBEHHOro 0T6opa», «Popmbl 60pbObI 33 CYLLECTBOBAHMEY,
«HAYCTpUanbHbIA MenaHn3aM», «XXnBble UCKOMaeMble», «MOKPOBUTENLCTBEHHANA
OKpacka XXMBOTHbIX», «[penynpexaaroLLas OKpacka XXMBOTHbBIX»,
«Pusmonornyeckme agantauum», «lpmucnocobneHHOCTb OpraHM3MoB U egé
OTHOCMTENbHOCTb», «KpuTepumn Buaa», «Buabl-ABONHUKN», «CTPYyKTypa Buaa B
npupoge», «Crnocobbl BMA00Opa3oBaHMs», «leorpaguyeckoe Buaoob6pa3oBaHuMe
TPEX BWAOB NaHAblel», «3IKONOrMyeckoe BuA000pa3oBaHME BULOB CUHULL,
«Monmnnongbl pacTeHUn», «KanycTHO-pefeuUHbIA rnépuay.

O6opynoBaHue: repbapumn pacTeHNA, KONIEKLMN HACEKOMbIX, Yy4yena NTuL, 1
3Bepeil C npumepamMun pasfIMYHbIX MPUCMOCO6MEHNIA, Yyyena NTUL W 3BEpeM
pasHbIX BWAOB, repbapun pacTeHWii 6GAM3KMX BUAOB, 06pa30BaBLUMXCA
pas/IMyYHbIMK criocobamu.

JlaGopaTopHasi pa6Gora «BbIBNEHNE W3MEHUMBOCTM Y 0COGE OAHOro
BULA».

JlaGoparopuass  padora  «[lpucnocobneHns  OpraHMsamMoB M UX
OTHOCUTe/IbHaA Lies1ecoobpasHOCTb.

JlaGopaTtopHas paGora «CpaBHeHMe BWUAOB MO MOPJOIOrNYecKoMy
KpUTEPUIO».

Tema 3. Maxkpo3BoJirouus M €€ pe3yJibTaThl

MeToabl  M3y4YyeHUs  Makpo3Bo/oUMW.  [aleOHTONOrNYeCKMe  MeToAbl
n3ydeHuss agonouMn. [epexogHble  (OPMbl U (DUIOrEHETUYECKUE  PALbI
OpraHu3Mos.

Buoreorpauueckme MeTofbl M3ydeHus 3sonouun. CpaBHeHWe ¢opbl U
(hayHbl MaTepUKOB M OCTPOBOB. Buoreorpatuyeckue obnactu 3emnn. Bugbl-
SHAEMUKMN U PENTUKTBI.



AMOpPUONOrnyYeckne N CpaBHUTENILHO-MOPMOIOTMYECKE METOAbI U3YYeHUs
3BOMOLUNN. [ eHeTUYECKMe MeXaHW3Mbl 3BONKOLMM OHTOreHesa W MosABIEHUA
3BO/MIOLUMOHHBLIX  HOBLUECTB. [OMO/IOTMYHbIE W aHANOTUYHbIE  OpraHbl.
PyouMeHTapHble  opraHbl W aTaBU3Mbl. MonekynspHO-reHeTUYeCKme,
OMOXMMWYECKME W MaTeEMATUYecKMe  MeToAbl  U3Y4YeHWs  3BOJIHOLMM.
fomonornyHole reHbl. COBpemMeHHble MeToAbl MOCTPOEHUA (UIOTEHETUYECKNX
[epeBbEB.

XPOMOCOMHbIe MyTaLK 1 3BOIKOLNSA TEHOMOB.

O6ume 3aKOHOMEPHOCTU (NpaBwunia) 3BONKOUUWN. [lpunyun cmenvt yHKyuUiL.
HeobpatumocTb 3Bontouun. AganTvBHas paguauns. HepaBHOMepHOCTb TEMMOB
3BONTOLNN.

JdemoHcTpanumn

MopTpeTbl: K. M. Bap, A. O. Koanesckuit, . Mtonnep, 3. MeKKefb.

Tabnmupbl 1 cxembl: «PUNOreHETUYECKUI PSS NOLaAN», «APXeonTepUKC»,
«3Bepo3ybble  fAulepbl»,  «Cterouedanbl»,  «PUHUMOMUTLI»,  «CeMeHHble
ManopoTHUKM», «buoreorpaguyeckne 30Hbl 3eMan», «[peid KOHTUHEHTOBY,
«PenuKTbl», «HayanbHble CTaguy 3MOPUOHAILHOTO PasBUTUA  MO3BOHOYHbIX
XWBOTHbIX», «[ OMONMOrNYHbIE U  aHANOrMYHblE OpraHbl», «PyAUMEHTbI»,
«ATaBU3MbI», «XPOMOCOMHblE HAbOpbl 4YesioBeka W LUMMMaH3e», «[/laBHble
Harpas/ieHWs 3BOIOUNN», «O6LLMEe 3aKOHOMEPHOCTM 3BOJTHOLAN».

Ob6opypoBaHve: KOMnekuun, repbapum, MynsHKM MCKOMaeMbIX OCTATKOB
OpraHn3MoB, MY/IXKU FTOMOMOTUYHbIX, aHANIOTNYHBIX, PYAVMEHTapPHbIX OPraHoB M
aTaBM3MOB, KOJINEKL MU HACEKOMBIX.

Tema 4. Ilpouncxoxaenne u pa3BuTHE KU3HU HA 3emJie

HayuHble runoTesbl MPOUCXOXAEHUA XWM3HW Ha 3emne. A6UOreHes wu
naHcnepmus. [loHay4yHble MPeCTaB/EHNA O 3aPOXKAEHUM XKU3HU (KpeaunuoHU3m).
['MnoTe3a NOCTOAHHOIO CamMo3apoXXAEeHNA XKN3HU 1 €€ ONpPoBepPXXeHWe onbiTamu .
Peaw, J1. CnannaHuaHnu, J1. MNactepa. MponcxoxaeHme Xn3Hn n actpobrnonoruns.

OCHOBHbIe aTansbl HeopraHMyecKoun 3BONOLNN. [MnaHeTapHas
(reoniornyeckas) 3sonouna. XuMuUyeckas 3BOMOLMA. ABUOTeHHbIA CUHTE3
OpraHMYecKnx BeLLlecTB M3 HeopraHuyeckux. OnbiT C. Mwunnepa u . HOpw.
O6pasoBaHue nonuMepoB u3 MoHoMepoB. KoauepBaTHasa runotesa A. .
OnapwuHa, riunoTtesa nepsuyHoro 6ynboHa [x. XongenHa, reHeTUYecKas runoresa
. Ménnepa. Pnbosnmbl (T. Yek) u runotesa «mupa PHK» Y. Tunbepra.
dopmupoBaHre MembpaH 1 BO3HUKHOBEHWE MPOTOK/ETKM.

Wctopua 3emnnm u MeTofbl €€ u3ydyeHud. lIcKonaemble OpraHuUyeckue
octaTku. [eoxpoHonorvas u eé metofbl. OTHOCUMTeNnbHas W abconoTHaA
reoxXpoHonorus. ["'eoXpoHoIorMyeckas LKana: 30Hbl, 3pbl, NEPUOAbI, MOXU.



HauanbHble 3Tanbl OpraHWyeckon aonwounn. [losiBneHne W 3BOMOLMS
NepBbIX KMETOK. IBonoumnsa metabonmsma. BO3HMKHOBEHME MEPBbLIX 3KOCUCTEM,
CoBpeMeHHble MUKPOOHbIe GUONIEHKM KaK aHanor nepsbiX Ha 3emse COOOLLECTB.
CTpomatonuTbl. MpoKapnoTbl U 3yKapuoThl.

MponcxoxaeHve aykapmoT (CMMOuoreHes). 3BOMOLMOHHOE NPOUCXOXKAEHWNE
BUPYCOB. TTPOMCXOXAEHNE MHOTMOK/IETOYHbIX OpraHu3mMoB. BO3HWKHOBEHME
OCHOBHbIX Py MHOrOKNEeTOYHbIX OPraHN3MOoB.

OCHOBHble 3Tanbl 3BOJIOLMU BbICLLUMX pacTeHWiA. OCHOBHble apoMopdo3bl
pacTeHuil. BbIxof pacTeHWid Ha cywy. [losiBneHWe CMNOPOBbIX PacTeEHU U
3aBoeBaHME VMU cylwn. CeMeHHble pacTeHus. [poMcXoXaeHWe LBETKOBbIX
pPacTEHWNIA.

OCHOBHble 3Tarbl 3BOMOLUMM XXMBOTHOMO Mupa. OCHOBHble apoMopo3bl
XXMBOTHbIX. BeHAcKaa (hayHa. KeMOpWIACKUIA B3pbIB — MOSIBIEHNE COBPEMEHHbIX
TUNOB. NepBble XOPAOBbIE XXMBOTHbIE. XKN3Hb B BOAE. DBOMOLMA MO3BOHOUHbIX.
MpouncxoxaeHre amuonini 1 penTUanin. NPouCXoXKAeHNe MIEKOMUTAKOLWMX U
nTuy. MpuHUMN  KaoyeBoro apomopgosa. OcBoeHWe 6eCno3BOHOUHLIMU 1
MO3BOHOYHBLIMU YKMBOTHbIMM CYLLW.

Pa3BUTME XM3HM Ha 3emne Mo 3pam W nepuofam: apxei, MpoTepo30W,
Naneo3oil, Me3030i, KaiHo30M. O6was XxapakTepucTuka Kiumata W
reosiorMYecknx npoweccos. [osiBieHWe W pacuUBET XapaKTepHbIX OPraHn3MoB.
YrneobpaszoBaHue: ero ycioBus 1 BANAHME Ha ra3oBblil COCTaB aTMOCHepb.

MaccoBble BbIMUPaHUS — 3KOMOMMYeCKMe KpU3ncbl NpoLusioro. MpuynHbl 1
CNeACTBMS MacCOBbIX BbIMUPaHM. COBPEMEHHbI 3KOMOTMYECKUIA KPU3UC, €ro
ocobeHHoCTW. [Npobnema coxpaHeHWs 6uopasHoobpa3uns Ha 3eme.

CoBpeMeHHass cucTeMa OpraHuM4eckoro mwupa. MpuHLMNbl Knaccugukaumm
OpraHn3moB. OCHOBHble CMCTEMATUYECKME TPYMIbl OPraHn3MoB.

JdeMoHCTpamuu

MopTpeTbl: @. Pegun, J1. CnannaHuaHw, J1. Mactep, . . MeuHnkos, A. U.
OnapwuH, k. XongenH, I'. Ménnep, C. Munnep, I'. KOpw.

Tabnuupl 1 cxembl: «Cxema onbita ®. Pean», «Cxema onbita J1. [NacTepa no
M3YUYEeHNI0 CamMOo3apoXaeHUsa »XnMsHu», «Cxema onbita C. Munnepa, I'. FOpu»,
«JTanbl  HEOPraHWYeckoW  3BOMOUMM»,  «[EOXPOHONOrMYecKas  LUKanax,
«HayvanbHble 3Tanbl OPraHNYeckoi 3BoNOLMKN», «Cxema 06pa30BaHUA 3yKapuoT
NyTéM cuMbuoreHesa», «Cuctema >XMBOW npupopbl», «CTpOeHue BUpyca,
«ApoMOpPo3bl  PacTeHU», «PUHNOMUTLI», «OLHOK/IETOYHbIE  BOLOPOC/IN,
«MHOrOKNeTouHble  BOAOPOCAU», «MXu», «[1anopoTHUKU», «I 0N0CEMEHHbIE
pacTeHusi», «OpraHbl LBETKOBbIX pacTeHWli», «Cxema pa3BUTUA >KMBOTHOMO
Mupa», «ApoMopdOo3bl XMBOTHbLIX», «[llpocTeime», «KMLLIEYHONONOCTHbIEY,
«[lnockue 4epBU», «YNeHUCTOHOT Ve, «PblObI», «3eMHOBO/HbIEY,



«[pecmbikatowmecs», «Mtuupl», «Mnekonutarowme», «Pa3BUTUE XWU3HU B
apXxemnckom ape», «Pa3BUTUE XWN3HW B MPOTEPO30NCKON 3pe», «Pa3BUTHE XXN3HU B
Naneo30MCKON ape», «Pa3BuTUE XKN3HU B ME3030MCKOIN ape», «Pa3BuTne XN3HW B
KaHO30CKO 3pe», «CoBpeMeHHas CMCTeMa OpraHM4ecKoro Mupa.

O6opynoBaHve: repbapun pacTeHWn  Pas3INYHbLIX OTAEN0B, KOMNEKUUN
HaCeKOMbIX, B/IaXKHble Nnpenaparbl XMBOTHbIX, PAKOBUHbLI MOJIIFOCKOB, KONEKLMN
UINIOKOXKUX, CKeNeTbl MO3BOHOYHbLIX D>KMBOTHbIX, 4ydyena MTUL, W  3Bepen,
KONMIEKLUMN OKaMeHesNocTel, MOMe3HbIX WCKOMAaeMbIX, MYNSHXKU OpPraHNYecKmx
OCTaTKOB OpraHu3MOoB.

Bupryansnass  jgabopatopnas padora «MopgenvpoBaHue  OMbITOB
Munnepa—HOpKn No M3y4eHUto abMOreHHOro CMHTe3a OpraHNYecKnX COeaUHEHNI B
NepBUYHOM aTMocgepe.

JlabopaTopHass padora «l/I3ydeHne ¥ onucaHWe WCKOMNAeMbIX OCTaTKOB
APEBHUX OPraHN3mMoB».

IMpakTuyeckasi padora «V3yyeHne OCOOGEHHOCTENM CTPOEHUSA pPacTeHWiA
pasHbIX OTAEN0B.

IMpakTuyeckas padora «l/13yyeHne 0CO6EHHOCTEN CTPOEHMS NO3BOHOYHbIX
YXMBOTHbIX».

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3gensl 1 3afavn aHTponosiorum. MeTofbl aHTPOMNOJIOT UW.

CTaHOBNeHVE MpPeLCTaBNeHNA O MPOUCXOXAEHUN YesioBeKa. PenmrnosHole
BO33peHNs. COBpPeMEHHbIE HayYHbIe TEOPUN.

CXO[CTBO YesiI0BeKa C XXMBOTHbIMWU. CUCTEMATMUECKOE MOJOXEHME Ye0BeKa.
CBupaeTeslbCTBA  CXOACTBA  Ye/lOBEKA C  XKMBOTHbIMU:  CPaBHUTENbHO-
MOpPoNornyecKkue, aMOpPMOsIOrnyeckme, (hM310N0ro-6MOXNMNYECKIE,
nosefeHYeckre. OTANYMA YeloBeKA OT XKUBOTHbIX. MPAMOXOXAEHWE Y KOMMEKC
CBAA3aHHbIX C HUM MpPW3HaKOB. Pa3BuTUE TO/I0BHOr0 MO3ra Y BTOPON CUMHa/IbHOM
CUCTEMBI.

ABvXyLme cunbl (hakTopbl) aHTPOMoreHesa: GMONOrMYecKme, counasbHble.
COOTHOLLIEHNE BUONOTNYECKNX N COLMabHBIX (DAKTOPOB B aHTPOMOreHese.

OCHOBHble CTagun aHTpororeHesa. PaHHVe 4enioBeKOOOpa3Hble 00e3bsAHbI
(NPOKOHCY/bI) N paHHWE MOHTUAbI — 00LLMe NPeKM YeNOBEKOOOPa3HbIX 00e3bsAH U
nofen. ABCTpasIoNUTEKM — ABYHOrMe npedkun ftogein. Yenosek ymesibid, nepeble
N3roTOB/IEHNS OPYAUA Tpyaa. UenoBek NMPAMOXOAALLMIA U NePBbIA BbIXOL NHOAEN
3a npegenbl  Agpuku. Yenosek rengenbbeprckuii —  06wWmMiA  Npenok
HeaHAepPTa/IbCKOro YesioBeka M YesioBeka pasymMHOro. Yenosek HeaHAePTa1bCKUIA
KaK BWA NOLEN XO/04HOro Kivmata. YenoBek pasyMHbI COBPEMEHHOrO TuMa,
[EHVNCOBCKUIA  YesioBeK, OCBOEHME KOHTMHEHTOB 3a npegenamm  AQpuku.
[MasieoreHeTVKa 1 NaseoreHoMumKa.



JBONIOUMA COBPEMEHHOIO YesioBeKa. ECTECTBEHHbIM OTOGOP B MONYNAUMAX
yenoseka. MyTaUMOHHbBIA nipouecc U nosmmopgusm. MonynsaumoHHbIe BOMHbI,
Apeind reHos, Murpaums U «3PQeKT oCHOBATENA» B MONYNALUAX COBPEMEHHOIO
yesnoBeKa.

Uenoseuveckne pacbl. lMoHATME O pace. Bonbwine pacbl: eBponeongHas
(eBpasmiickasd),  aBCTpasio-HerpovaHasi  (3KBaTopuasibHasi),  MOHrofonaHas
(asvarcko-amepuKaHckas). Bpemsi m nyTu paccefieHUsi 4enoBeKa MO M/aHeTe.
EAVHCTBO  4enoBeyecKMX pac. HayyHad  HECOCTOATENbHOCTbL  pacusma.
MprcnocobneHHOCTb 4YenoBeka K Pa3HbIM  YC/OBUSIM  OKPYXKAKOLLEN Ccpeapl.
BnnsiHue reorpadyeckoin cpefbl U aperda reHoB Ha MOPKONOrn U
(hM3M0I0r IO YesioBeka.

MexgucumnamHapHble  mMetodbl B (hM3nMyecKo  (6MOoNornyveckoin)
aHTpoOMoNornMn.  IBOJIOLUMOHHAA  aHTPOMOMOrMSA XU Nasie0aHTPOoMNoNoruns
4esIoBeYECKMX NOMynsumin. bruocoumanbHble MCCNeaoBaHUS MPUPOAbI YenoBekKa.
ccnefoBaHne KO3BOMOLMI BMOIOMMYECKOT0 U COLMaNbHOTO B Ye/IOBEKE.

JdemoHcTpanumn

MopTpeTbl: Y. AapsuH, J1. Jlukun, A. A. PoruHckuid, M. M. "'epacmos.

Tabnmupl 1 cxeMbl: «MeTofbl aHTPOMNOMOrMN», «I"0/I0BHON MO3I YesloBEKa,
«YenoBekoobpasHble 06e3bsiHbI», «CKeNeT 4YesoBeKa W CKeMeT LUMMMIaH3e»,
«PYANUMEHTbI 1 aTaBU3MbI», «[ABMXKYLLINE CUNbI AHTPOMNOreHe3a», «3BOJTIFOLVNOHHOE
OPEBO  YeNloBeKa», «ABCTpaNonUTeK», «YenoBeK  yMenblid»,  «YenoBek
NPAMOXOAALLMNIA», «[JeHNCOBCKMIA YenoBeK» «HeaHaepTanbLbl», «KPOMaHbOHLbI»,
«[MpefiKn YyenoBeka», «3Tarbl 3BOHOLUN YeNoBeKa», «Pacbl YenoBeKa».

O6opyfoBaHMe: MY/sHXKM  OKaMeHenocTel, NpeAMeToB  MaTepuasibHOM
KynbTypbl MPeAKoB  4enoBeka, penpofdykuum (dotorpagpum) KaptuH C
MUONOTMYECKUMN U BMONENCKUMW  CHOXXETAMN  NPOUCXOXKAEHWS  YeN0BeKa,
(hoTorpamm HaxoLoK MCKOMaeMbIX OCTATKOB Ye/I0BEKA, CKE/eT YesioBeka, MOAe/b
yepera 4enoBeKa W yepena LWKMMAH3e, MOAENb KUCTU YesioBEKA W KUCTU
LLUIMMNaH3e, MOAENN Topca NPeAKOB YenoBeka.

JlaGoparopHas paGora «l/I3yyeHMe OCOOGEHHOCTEM CTPOEHMSI CKeneTa
4e0BeKa, CBA3AHHbLIX C MPAMOXOXAEHNEM>.,

IpakTnyeckas padora «/13yyeHne IKOIOrMYECKMX afanTaLnii YeoBeKay.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxkaeHue 1 passuTme skonorum B Tpyaax A. F'ymbéonbara, K. @. Pynbe,
H. A. CeBepuoBa, 3. I'ekkensa, A. TeHcnun, B. H. Cykauésa. Pasgensl 1 3ajaym
aKonoruu. CeAsb 3KONOTMM C APYTrMMIN HayKaMu.



MeTogbl akonorun. llonesble HaGMOAEHUA. OKCNEePUMEHTbI B 3KOMOMUN:
npupoaHble 1 fabopaTopHble. MogenvposaHve B 3KONOrMW. MOHUTOPUHT
OKPY>KatoLLLEN CPeflbl: NOKasIbHbIIA, PerMoHasbHbI 1 rNobanbHbIiA.

3HayeHMe  3KONIOTMYECKUX  3HAHWI  ONA  4YenoBeka.  IKONOrm4yeckoe
MMPOBO33PeHME KaK OCHOBa CBfA3el YesioBeyecTBa C Mpupogon. dopmupoBaHue
3KOMOrMYeCKOoM Ky/bTYpbl U 3KOMOrMYeCKO rpaMOTHOCTN Hace/leHUs.

JdemoHcTpanumn

MopTpetbl: A. T'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, 3. ['ekkenb, A.
TeHcnu, B. H. Cykaués.

Tabnuupl 1 cxembl: «Pa3fenbl aKonorum», «Metogbl 3Koormm», «Cxema
MOHWUTOPWHIa OKPYXKatoLLeid cpefbl».

JlaGopaTopHas padora «/3yyeHune METO/0B 3KO/IOrMYECKUX
nccnefoBaHNm.

Tema 7. Opranusmsl U cpeia 00UTAHUS

JKonornyeckme PaxkTopbl U 3aKOHOMEPHOCTU UX AeicTeus. Knaccupukayms
9K0JIOTMYeCKUX (hakTopoB: abnoTnUYecKne, BMOTUYECKME, aHTPOMoreHHble. Obume
3aKOHOMEPHOCTM AEeNCTBMS 3KOMOrMYeckux aktopos. Mpasuno muHumyma (K.
LLinpeHrens, HO. JInbux). TonepaHTHOCTb. OBPUOUMOHTHbIE M CTEHOOGUOHTHbIE
OpraHu3Mmbl.

AbroTnyeckne aktopbl. CBET KakK 3KOMOrMYeckmin dakTop. [elicteue
pasHbIX Y4YaCTKOB COJIHEYHOrO CMEeKTpa Ha OpraHu3Mbl. JKOOTMYECKne rpymnbl
PacTeHUA W >KMBOTHLIX MO OTHOLWIEHWUO K CBeTy. CurHasbHas posib CBeTa.
doTonepnogunsm.

TemnepaTypa KakK 3KOMOTMYecKuii akTop. [leicTBuMe Temnepatypbl Ha
OpraHu3mbl. MONKUIOTEPMHbIE Y TOMONOTEPMHbIE OPraHU3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIEe OpraHn3Mmbl.

BNaKHOCTb KaK 3KONIOrMyeckunidi aktop. pucnocobneHns pacTeHnin K
NnoAfepXaHno BoAHOro 6anaHca. Knaccugmkaums pacTeHWA Mo OTHOLLEHWUIO K
Boze. [pncnocob1eHns XXMBOTHBIX K M3MEHEHWNIO BOAHOIO peXuma.

Cpefpbl 00MTaHWA OpPraHM3MOB: BOAHas, Ha3eMHO-BO34YyLUHAasA, MOYBEHHas,
rnybuHHasa  NOAMOYBEHHAsdA,  BHYTpMOpraHu3MeHHas.  PU3NKO-XMMUYECKUne
0COOEHHOCTN cpef 00WUTaHUA OpraHn3moB. [1pMCMoOCO6/EHNS OpPraHU3MOB K
YXW3HU B pa3HbIX cpeaax.

Buonorvyeckne puTmbl. BHEWHWe W BHYTPeHHVE pPUTMbl. CyTOYHbIE W
roguyHble puTMbl. PUCNOCO6NEHHOCTb OPraHM3MOB K CE30HHbIM N3MEHEeHUAM
YC/TOBUIA YXXM3HW.

JKu3HeHHble  (hOpMbl  OpraHuM3MoB. T[lOHATME O >KU3HEHHOWN hopMe.
YKn3HeHHble (hOpMbl pacTeHWIA: AepeBbs, KYCTAPHUKM, KYCTAPHUYKN, MHOTOIETHUE



TpaBbl, OAHOMETHWE TpaBbl. KWM3HEHHbIE (OPMbl >XMBOTHbIX: TUAPOOUOHTHI,
reobnoHTbI, a3P0OMOHTbI. OCO6EHHOCTM CTPOEHMS N 06Pa3a XU3HM.

Buotuyeckme  paktopbl.  Buabl  OGMOTMYECKMX  B3aMMOAENCTBUMNA:
KOHKYPEHUMA, XULLHNYECTBO, CMMOMO3 1 ero ¢opMbl. Mapasutnam, Koonepauums,
MyTya/sin3M, KOMMeHcanm3m (KBapTMPaHTCTBO, Hax1ebHN4YecTBO). HeTpodmueckme
B3aMMoJencTBuMs  (Tonuyeckme,  opuyeckme,  habpuyeckme).  3HaueHue
OMOTMYECKNX B3aMMOLENCTBAM AN  CYLLEeCTBOBaHWA OpraHu3MoB B Cpeje
06uTaHms. MpPUHLUMN KOHKYPEHTHOIO UCK/THOYEHNS.

JdemoHcTpanumn

Tabnuubl N CXeMbl: «3JKONMOrMYeckme (akTopbl», «CBETOBOW CMEKTP»,
«JKONOrnMyeckne rpynnbl XXMBOTHBIX MO OTHOLIEHUIO K CBETY», «Ten/OKPOBHbIE
XXNBOTHbIE», «XO0M0AHOKPOBHbIE >XMBOTHbIE», «®DU3NMONOrNYECKMe adanTaLum
XMBOTHbIX», «Cpefbl 00WUTaHWA OpraHM3mMoB», «BUONOrMYeckue pPUTMbI»,
«KW3HEHHble  (OPMbl  pPacTeHUt»,  «KWU3HEHHble  (HOPMbl  YKMBOTHbIX»,
«JKOCUCTEMA LLUMPOKO/IMCTBEHHOTO Necax», «9KOCMCTeMa XBOMHOI0 necax», «Llenu
NUTaHUS», «XUWHUYECTBO», «lMapasnTusam», «KOHKypeHuus», «Cunumbunos»,
«KomMMeHcanIm3m».

O6opypaoBaHue: repbapuy pPacTeHUA M XMBOTHbIX, NPUCNOCOBNEHHBIX K
BIMSAHMIO  Pa3/IMYHbIX 3KO/IOTMYECKUX (haKTopoB, repbapun CBETOMOOMBBIX,
TEHEeNOMBLIX U TEHEBLIHOC/MBbLIX PACTEHWUIA, CBETONOOMUBbLIE, TEHENOOMBbLIE U
TEHEBbIHOC/IMBble KOMHATHbIE pacTeHUs, repbapun 1 KoNekuun TenaontoomBbIX,
3MMOCTOMKMNX, MOPO30YCTONYMBBLIX PacTeHWI, Yy4yena NTuL K 3Bepen, repbapum
pacTeHWI, OTHOCAWMXCA K FUrpoguTam, Kcepodutam, Me3oputaM, KOMHaTHble
pacTeHus AaHHbIX TPYMM, KOMMEKUUN XXUBOTHbIX, 0OUTAIOWUX B pasHbIX cpefax,
repbapm W KOMNEKUUW pPacTEHWA W XKMBOTHbIX, 06M1afaroWmnx Yepramu
MPUCNOCO6IEHHOCTM K CE30HHBIM W3MEHEHMSAM YCNOBUIA HKU3HW, repbapumn u
KONNEeKUMN PacTeHUA N XKMBOTHBIX Pas/IUUHbIX YKU3HEHHbIX (DOPM, KOJNEKL MK
YXMBOTHbIX, YHaCTBYHOLLNX B Pa3/INYHbIX OBUOTUYECKMX B3aUMOENCTBUSX.

JlaGoparopHasi padora «BbIBNeHMe npuUcrnocobseHnn OpraHnU3MoB K
B/IMSIHNIO CBETa.

JlaGoparopHasi padora «BbIfBNeHMe npuUcrnocobseHnn OpraHnU3MoB K
B/IMSAHNIO TEMMNEPATYPbI».

JlaGopaTopHasi paGora «AHATOMWYECKME OCOOGEHHOCTW pacTeHuid ©3
Pa3HbIX MeCT 06UTaHUA».

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

JKOMIOTUYECKME  XapaKTePUCTUKU  MOMyNAuuUNn. Monynaums  Kak
buonornyeckas cuctema. Posib HeOAHOPOLHOCTU Cpefbl, (IM3NYeCKNX 6apbepoB U
0C0BGEHHOCTe 6r1onorum B1LOB B (hOPMUPOBAHUM NPOCTPAHCTBEHHOW CTPYKTYpbI
nonynaumit. OCHOBHble MoKasaTenn MONyAUUA:  YUCNEHHOCTb, TMJIOTHOCTD,



BO3pacTHad W MNoMoBasA CTPYKTypa, POXKAAaeMOCTb, NPUPOCT, TeMN POCTa,
CMEPTHOCTb, MUTpaLms.

JKonornyeckaa CTpyktypa nonynauuun. OueHKa YMCNeHHOCTU nonynauun.
OnHammka nonynaumm n eé perynaums. BUoTUYecKnini noTeHuman nonynsymn.
MogenvpoBaHue AMHaMUKKA nonynaunn. Kpreble pocTa YNCNEHHOCTU Nonynauum.
KpuBble BbDKMBaHWA. Perynaumsa YMCNeHHOCTM NONyNsauunii: ponb  (hakTopos,
3aBUCALLMX M He 3aBUCALLMX OT NMJIOTHOCTU. DKOMOrMYecKme cTpaternm Bugos (r- v
K-cTparerun).

MoHATME 06 3KOMOrMyeckoi Huwe Buaa. MectoobutaHue. MHOromepHas
MOZEeNb 3KONOrmyeckorm Huwm k.M. XatunmHcoHa. Pasmepbl 3KONOrMYecKom
HUWW. MNoTeHUnanbHaa N peaim3oBaHHaa HULLN.

Bug kKak cuctema nonynsuynii. Apeanbl BUAOB. Bubl M WX >XWU3HEHHbIE
CTpaTernn. Ko0rnyeckme 3KBUBaJIEHTSI.

3aKOHOMEPHOCTM MOBEAEHUS M  MUrpauuid XMBOTHbLIX. Bronorunyeckune
NHBAa3NN Yy>KepoaHbIX BUJOB.

JdemoHcTpanumn

MopTpeT: XK. V. XaTUnHCOH.

Tabnuubl M CXembl: «3OKONOTMYECKME  XapaKTEPUCTUKM  MONYNAuUn»,
«[lpoCTpaHCTBEHHasAs  CTPYKTypa  nonynaumm»,  «Bo3pacTHble  nupamuibl
nonynaumm», «CKOPOCTb  3acefieHns  MOBEPXHOCTW  3eMAN  Pas/IMUYHbIMA
opraHusMamms», «Mogenb 3K0NOrnMYeckom HULWmM k. W. XaTtunHcoHa.

O6opynoBaHve: repbapun pacTeHW, KOMNEKLMN XXUBOTHBIX.

JlaGopaTopuHas  paGora  «[1pucnocobneHns  CceMsiH  pacTeHMin K
pacceneHunto».

Tema 9. Dkosiorusi coo01ECTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobulectBa oOpraHuM3mMoB. BuoueHO3 M ero CcTpyktypa. CBfA3n Mexay
opraHvu3mamu B 6MOLIEHO3E.

JkocucteMa Kak oTkpbiTasa cuctema (A. K. TeHcnn). PYHKUMOHASIbHbIE
ONOKM OpraHu3MoB B 3KOCUCTEME: MPOAYLEHTbl, KOHCYMEHTbI, pPefyLEeHTbI.
Tpogmyeckne ypoBHWU. Tpoduuyeckme uenn KN ceTn. ABMOTUYECKME OJIOKU
aKocucTem. [1ouBbl 1 Unbl B 3KocncTemMax. KpyroBopoT BELLECTB U MOTOK SHEPTUN
B 3KOCUCTEME.

OCHOBHble  MOKasaTennm  3KocucTembl.  buomacca 1 npoAyKuus.
JKONOrnYecKme nupammnibl Yncen, 61MomMacchl 1 3Hepruu.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotuixu. Dayxmyayuu.
HanpaBneHHble 3aKOHOMepHbIe CMeHbl COO6LLECTB — cyKueccun. lMepBuYyHbIE U
BTOPUYHbIE CYKLECCUM W WX MNPUYUHBI. AHTPOMNOreHHble BO3LEWCTBUA Ha
cykueccun. KnmmakcHoe coobuectso. briopasHoobpasme 1 nosHoTa KpyrosopoTa
BELL,ECTB — OCHOBA YCTOMYMBOCTI COOBLLECTB.



[MprpoAHbIE 3KOCUCTEMBI. Dxocucmemsl 03€p U pek. IKocucmemvl Mopel U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpOI'IOFeHHbIe 9KOCUCTEMBI. AFpOBKOCI/ICTeMa. AFpOLI,EHO3. Pasnnunsa
MeXAay aHTPOrnoreHHbIMMN 1 NpUpoaHbIMMN 3IKOCUCTEMaMWN.

Yp6oskocuctembl. OCHOBHble KOMMOHEHTbl YpboakocucTtem. [Topoackas
tnopa n ayHa. CuHaHTponu3auMs TOPOACKOM (hayHbl. Buonornyeckoe wu
X03AMCTBEHHOE 3HAUYEHME arPO3KOCUCTEM N YPOOIKOCUCTEM.

3aKOHOMEPHOCTM (POPMMPOBAHMS OCHOBHbIX B3aMMOAENCTBUIA OPraHM3MoB B
aKocuctemax. Poav kackaonoeo s¢phgexma u 6ud008-30upuxamopos (Kirouesvlx
61008) 6 hyHkyuonuposanuu 3xocucmem. [1epPeHOC 3HEPTUN U BeLLECTB Mexay
CMEXHbIMW 3KOCUCTEMaMW. Y CTONYMBOCTb OPraHNM3MOB, NONYALNA U 3KOCUCTEM
B YC/IOBUAX CTECTBEHHbIX U aHTPOMOreHHbIX BO3AENCTBUIA.

Mexanusmuol 8030eticmaus 3aepA3HeHUll  pPA3HbIX Munos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2EHHO20  8030€liCMBUsL.
MeToz0N0rug MOHUTOPUHIA ECTECTBEHHbLIX Y aHTPOMOreHHbIX 3KOCUCTEM.

JdemoncTpanuu
MopTpeT: A. XK. TeHcnw.
Tabnuupl 1M cxembl:  «CTpykKTypa  6MOLEHO3a»,  «3JKocucTeMa

LUMPOKO/IMCTBEHHOIO Nleca», «3KOCUCTEMA XBOWHOMO feca», «PyHKUMOHA/bHbIE
rpynnbl OpPraHW3MOB B 3KOCMCTEME», «KpyroBOpOT BELLECTB B 3KOCUCTEMEY,
«Lenn nutaHns (nactouwHas, AeTpUTHas)», «OKOMOrMYeckas nmpammnga Yncen»,
«DKOMormyeckas nMpammaa 6uomacchbl», «3IKOM0ornyeckass nupammaa 3Heprum»,
«Ob6pasoBaHue 60n0Ta», «epBnyHas cykueccus», «BoccTaHOBEHNE fieca nocrne
noxxapa», «9KocucTeMa 03epa», «ArpoueHo3», «KpyroBopoT BeLecTB U MOTOK
3HEPrun B arpoLieHo3e», «prMepbl yp603KOCUCTEMS.,

O6opynoBaHue: repbapumn pacTeHNA, KONIEKLMN HACEKOMbIX, Yyyena NTuL, 1
3Bepeit, repbapun KynbTYPHbIX N AUKOPACTYLLMX PACTEHMWI, aKBapUYM KakK MOAE/b
9KOCUCTEMBI.

IpakTuyeckas padora «/3yyeHne 1 onmcaHne ypo0oaKoCMCTEMbI».

JlaGoparopHasi padGora «/I3yyeHMe pasHOOOpasnd MeSIKUX MOYBEHHbIX
YNIEHUCTOHOTUX B Pa3HbIX 3KOCUCTEMAX».

DKCeKypeust «OKCKYPCUsi B TUNUYHBIA 6uoreoueHo3 (B AybpaBy, 6epesHsik,
e/IbHUK, Ha CYXOA0/bHbIN NN MONMEHHbIV Nyr, 03epo, 60/10TO)».

DKCKypeust «IDKCKYPCUSi B arposkocucteMy (Ha none wam B TemnIMYHOe
XO034ACTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

Buoctepa — obuiennaHeTapHas 060n04ka 3emMnaun, rae CywecTByeT Wau
CyLLleCTBOBa1a XWU3Hb. Pa3BnTre npefcTaBeHnin o buocgepe B Tpydax 3. 3kocca.



YueHue B. . BepHagckoro o 6uoctepe. Obnactn uocdeps! 1 eé cocTtas. XKunBoe
BELLECTBO 61ochepbl U ero hyHKLNN.

3aKOHOMEpPHOCTHM cylLecTBOBaHUA Grochepbl. Ocob6eHHOCTN BUoCHepbl Kak
rnobanbHON aKkocucTeMbl. AnHaMmMyeckoe paBHoOBecHe B Buochepe. KpyroBopoTbl
BELLECTB M GMOreoxXmmmnyeckme UMKbl (yrnepoga, asora). PUTMUUYHOCTb SIBMIEHUIA
B Grocepe.

30HanbHOCTL 6uocdepbl. oHATHME 0 Ouome. OCHOBHble OMOMbI CYLLW:
TYHApPA, XBOWHbIe /1eca, CMeLlaHHbIe U LUMPOKOIMCTBEHHbIE f1eca, CTEMNK, CaBaHHbI,
MYCTbIHW, TPONUYECKME Nleca, BbICOKOropbs. Knnmart, pacTUTENbHbIA N XXUBOTHbIIA
MUpP GMOMOB CYLLW.

CTpyKTypa 1 (hYHKLNSA XMBbIX CUCTEM, OLEHKA UX PECYPCHOr0 NoTeHUMana 1
BrochepHbIX (YHKLWNA.

JdemoHcTpanumn

MopTpeTobl: B. N. BepHaackuii, 3. 3tocc.

Tabnuubl 1 cxembl: «"eocdepbl 3emnn», «KpyroBopoT a3oTa B MpUpoLe»,
«KpyroBopoT yrnepoga B npupoge», «KpyroBopoT Kucnopoga B Mpupoae»,
«KpyroesopoT BofAbl B npupoge», «OCHOBHble GUOMbI CyLIN», «KnuMaTnyeckume
nosica 3emMnu», «TyHapa», «Taiira», «CMeLlaHHbIA nec», «LLIMPOKONNCTBEHHbI
nec», «CTenb», «CaBaHHa», «[yCTbIHSA», «TPONNUYECKNIA NEC.

O6opypaoBaHue: repbapun pacTeHUin pasHbiX GIOMOB, KOMNEKLW XXUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

JKONOrnyeckne Kpusucbl M KX NpUYMHbl. Bo3deicTBre YenioBeka Ha
ouoctepy. 3arpssHeHMe BO3AYLIHOW cpefbl. OxpaHa Bo3fyxa. 3arpsis3HeHue
BOAHOM cpedbl. OxpaHa BOAHBLIX pecypcoB. PaspylueHve noysbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHMe KMmarTa.

AHTPOMOreHHoe BO3AENCTBME Ha PacTUTENIbHbIA U XXUBOTHbIA Mup. OxpaHa
PacTUTE/NIbHOTO WM >XMBOTHOrO Mupa. OCHOBHblE MPUHLMMbI OXpaHbl MPUPOAbI.
KpacHble kHuUrn. Oco60 oxpaHsemMble npupodHble Tepputopun  (OOTIT).
BoTaHMueckue cagbl U 300/10TMYECKME NaPKU.

OCHOBHble MPUHUUMBI YCTOMYMBOIrO PasBUTUA YesioBevecTBa W MPUPOAbI.
PaunoHasibHOe  NPUMPOAONO/Sb30BaHWE U COXpaHeHWe  BMOMOrMYecKoro
pasHoobpasus 3emnn. O6LME 3aKOHOMEPHOCTM T106a/IbHbIX 3KOM0rMYECKNX
Kpn3ncoB. OCOBEHHOCTY COBPEMEHHOIO KpM3nca 1 ero BepPOosiTHbIe MOC/eACTBUS.

Pa3BuTe METOAOB MOHWUTOPUHra PasBUTUA  OMaCHbIX TeXHOTeHHbIX
npoweccoB. CucmemHvle uccredosarus nepexooa K pecypcocbepezarwei u
KOHKYPEHmMOCHOCOOHOU 3HepeemuKe. buonocuueckoe paznoobpasue u buopecypcai.
HCll/ﬂ/tOHClJleble qubopmaquHHbze cucmemsl, 0666716'%14661]0%;148 ()Ocmyn K
qubopMauuu nO COCMOSHUIO OMOENbHbIX 6u006 u 3Kocucmem. QOcHoswl



aKopeabunumayuy dKocucmem u cnocobos 6OopbOvLl ¢  OUONOBPEHCOEHUIMU.
PGKOHCWlpyKL;M}Z MOPCKUX U HA3EMHbBIX IKOCUCMEM.

JdemoHcTpanuun

Tabnuubl M CXeMbl:  «3arpsis3HeHMe  atmocgepbl»,  «3arpsisHeHue
rmapocdepbl», «3arpssHeHWe nouBbl», «[lapHUMKOBLIA  3ddekT», «Ocobo
OXpaHsieMble NPUPOHbIE TeppuTOpUUN», «Moaenn ynpaBnseMoro Mmpa.
O6opynoBaHue: hoTorpaun OXpaHSEMbIX PAaCTEHMIA M XUBOTHbLIX KpacHoi
KHUrn Poccuiickoin depepaumn, KpacHOWM KHUM permoHa.



IHVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOI'PAMMBI 110
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

droC COO ycraHaBnMBaeT TpebOBaHUS K pe3ynbTaTaM OCBOEHUS
obyuvatommmnca nporpamm  cpegHero obulero 06pa3oBaHUA:  JIMYHOCTHbIE,
MeTanpeAMeTHbIe U MPeaMETHbIE.

B CTpYKType NMMYHOCTHbLIX Pe3ynbTaToB OCBOEHUS MporpaMmbl No 61onorum
BblZeNeHbl CreaytoLlmne cocTaBNsAoLWMe: 0CO3HaHe 00y4YatoWMMNCA POCCUIACKOIA
rpaXkAaHCKoW MAEHTUYHOCTU — FOTOBHOCTU K CaMOpa3BUTUIO, CAMOCTOATENIbHOCTH
N caMoOonpefeneHnto, uaruuue momusayuu K  00y4yeHUO  6Buonorum,
yenenanpasientoe pazeumue BHYTPEHHUX YOEXAEHWA NNUYHOCTM Ha OCHOBE
K/HOYEBbIX LEHHOCTEA M UCTOPMYECKUX TpaauuMin pa3BuTUS BUONOrNYECKOro
3HaHWA, comosrnocms u cnocobrocms 00YHaOLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNbHOCTM  LIEHHOCTHO-CMbIC/IOBLIMM - YCTaHOBKaMK, MPUCYLUMMK  CUCTEME
6ronornyeckoro  06pasoBaHUs,  waauuue  npaocosnwanusi  IKONOTMYECKOMN
KyNbTYpbl, cnocobrocmu cmasums LENN U CTPOUTb XXMU3HEHHbIE MNJIaHbI.

JINYHOCTHbIe pe3ynibTaTbl OCBOEHMS MPOrpaMmMbl Mo 6MONOrMKU JOCTUTAKOTCA
B eQUHCTBe Y4yeOHON W BOCNUTATE/IbHOW [eATeNbHOCTM B COOTBETCTBUU C
TPaAVNLNOHHBIMU POCCUACKUMI COLMOKY/bTYPHBIMU, NCTOPUYECKMUN U JYXOBHO-
HPaBCTBEHHbLIMW LEHHOCTAMU, NPUHATLIMK B 0OLLECTBE NpasuiaMu U Hopmamu
MOBeJEHUs 1 CrocOOCTBYHOT MpoLeccam CamMOrno3HaHUs, CaMOBOCMUTAHUA W
CaMopasBUTUS, pPas3BUTUA BHYTPEHHEW MO3NLUMW  NNYHOCTW, NaTpuoTM3Ma W
YBXKEHWNA K 3aKOHY M MPaBOMOPALKY, YenoBeKy TpyAa U CTapLuemy MOKOJIEHMIO,
B3aMMHOI0 YBaXKEHWS, OEpPe)KHOro OTHOLWIEeHWA K KY/MbTYPHOMY Hacneauio wu
TpaAMuMaM MHOMOHaUMOHa/IbHOTO Hapoga Poccuiickoin degepaumun, npupoge u
OKpY>KatoLLen cpege.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHMS Yy4yebHOro npegmeta «buonorus»
LO0/MKHbI OTPaXKaTb TOTOBHOCTb U CMOCOBGHOCTL 00YYatoLMXCA PYKOBOLCTBOBATLCA
ChOPMMPOBAHHON BHYTPEHHEN MO3ULMEN JINYHOCTU, CUCTEMOM LIEHHOCTHbIX
OpUeHTauui, MO3UTUBHBLIX  BHYTPEHHUX  YOEX[AEHWn, COOTBETCTBYHOLLMX
TPagNUMOHHBIM LIEHHOCTSAIM POCCUMIACKOr0 06LLEeCTBa, pacLUMPeHUe >KU3HEHHOrO
oMbITa U OnbITa 4eATeNbHOCTU B MPOLECCe peann3aumnm OCHOBHbIX Hampas/ieHUi
BOCNUTATE/IbHOW AeATENbHOCTU, B TOM YMC/IE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHNS:

ChopMMPOBAHHOCTb MPAXXAAHCKOM NO3ULMK 00yYatoLeroca Kak akTMBHOIO 1
OTBETCTBEHHOIO Y/IEHA POCCMINCKOro 00LLeCTBa;

OCO3HaHVe CBOMX KOHCTUTYLUMOHHbLIX MpaB M 0053aHHOCTENR, YyBaXKeHue
3aK0OHa ¥ NpaBoMnopsALKa;



FOTOBHOCTb K COBMECTHOW TBOPYECKON [eATe/IbHOCTU MpU  CO34aHMK
y4ebHbIX MPOEKTOB, PeLUeHUN Y4YebHbIX U MO3HaBaTe/IbHbIX 334ady, BbIMOHEHUN
BMONOrMYeCcKnX IKCNEPUMEHTOB;

CMOCOOHOCTb  OMpefeNiiTb  COOCTBEHHYH MO3ULMI0 MO  OTHOLUEHWIO K
AB/IEHNAM COBPEMEHHON XMN3HU N OO BACHATD €8;

YMEHMe YyunUTbiBaTb B CBOMX AEWCTBUAX HEOOXOAMMOCTb KOHCTPYKTMBHOIO
B3aMMOLENCTBUSA NIIOAEN C pasHbIMU YOeXKAEHNAMU, KYNbTYPHbLIMU LEHHOCTAMU U
COLMa/IbHBIM MOSIOXEHNEM,;

FOTOBHOCTb K COTPYAHWYECTBY B MNPOLLECCE COBMECTHOrO BbINOIHEHUA
yyebHbIX, MO3HaBaTe/IbHbIX W  WCCNeLoBaTe/IbCKUX 3aday, YBaXKUTENbHOro
OTHOLUEHNA K MHEHWUKO OMMOHEHTOB MpPU 06CYXAEHWM CMOPHbIX BOMPOCOB
B1010rMYeCcKOro CoaepXaHus;

FOTOBHOCTb K 'yMaHWTapHOMW 1 BOIOHTEPCKOM LeATeNbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

cthopmMmnpoBaHHOCTb POCCUICKON rpaXx4aHCKoW NLEHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHWS K CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTW Mepes
PoanHO, ropAocTM 3a CBOW Kpail, CBOKO PoaMHy, CBOW A3blK U KYNbTypY,
MPOLUJIOE M HACTOALLEe MHOMOHaLMOHaIbHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLEHWE K MPUPOLHOMY HAC/MeAMio U NaMATHUKaM MPUPoLb,
LOCTVKEHNAM Poccuun B HayKe, UCKYCCTBe, CNOpPTe, TEXHONOTUAX, TPYAE;

CMOCOOGHOCTb OLEHMBATb BK/aL POCCUMACKUX Y4YEHbIX B CTaHOB/IEHWE W
paseBuTMe OMONOrUKM, MNOHMMAHWUA 3Ha4YeHWs OKOMorMM B MO3HAHUW 3aKOHOB
MPUPOLbI, B XXM3HW YeNOBEKA U COBPEMEHHOIO 00LLIECTBa;

naeiHas yoex4EHHOCTb, FOTOBHOCTb K CY)XeHWO M 3awmTe OTeyecTsa,
OTBETCTBEHHOCTb 3a ero cyanoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

0CO3HaHWe AYyXOBHbIX LlEHHOCTE POCCUNCKOro Haposa;

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUA, 3TUYECKOIrO NOBEAEHNS;

CMOCOBGHOCTb OLEHMBATb CUTYaLMIO M MPUHMMATb OCO3HaHHbIE pPeLLeHus,
OPUEHTUPYACb HA MOPa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTU;

0CO3HaHVe NIMYHOTrO BK/1aJa B MOCTPOEHNE YCTONYMBOIO OYAYyLLEro;

OTBETCTBEHHOE OTHOLLEHME K CBOVMM POAUTENAM, CO34aHMIO CEMbW HA OCHOBE
OCO3HAHHOI0 MPUHATUA LEHHOCTEe CEMEWHON >KM3HW B COOTBETCTBMU C
TpagnumamMmn Hapogos Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

3CTETUYECKOE OTHOLUEHWE K MWpPY, BK/OYasA 3CTETUKY ObiTa, HAYy4YHOro u
TeXHWYeCKOro TBOPYECTBa, CNopTa, TPY/Aa, 0OLLECTBEHHbLIX OTHOLLUEHWIA;

MOHVMaHWe 3MOLIMOHa/IbHOIO BO3AENCTBUSA XXMBOW NPUPOAbI U €€ LIeHHOCTH;



FOTOBHOCTb K CaMOBbIP@KEHWIO B pasHbIX BMAAX WCKYCCTBA, CTPeM/eHue
NPOSABNATL KayecTBa TBOPYECKON TMYHOCTMU;

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIIUMOHAJIBHOI'O 6JIaFOHOJIy‘{l/Iﬂ2

NoHMMaHve W peanu3auns 340POBOr0 M 6e3onacHOro o6bpasa XKU3HU
(3mopoBoe  nuTaHWe, COGMIOAEHME  TUTMEHWYECKUX MNpaBui N HOPM,
COaNaHCMPOBAHHBIN  PEeXUM  3aHATMIA WM OTAbIXa, perynsapHas  uanyeckas
aKTUBHOCTb), 6GEepeXXHOro, OTBETCTBEHHOr0 M KOMMETEHTHOrO0 OTHOLWIEHUSA K
CcO06CTBEHHOMY (hM3NYECKOMY M NCUXNYECKOMY 3[10POBbIO;

MOHMMaHWe LEHHOCTW nNpaBun  WMHAMBUAYaNbHOrO W KOMNEKTUBHOIO
6e30MacHOro NoBefeHUs B CUTYaLUsX, YrpoXatoLwmX 340P0Bb0 U XXN3HW NOLEN;

0CO3HaHWe NOCNeACTBUA M HEMNPUATUS BPeLHbIX MpuBbIYeK (YNoTpebneHns
aJIKOrons, HapKOTUKOB, KYpPeHus);

6) Tpy10BOr0 BOCIIMTAHMS

FOTOBHOCTb K TPYAY, OCO3HaHME LIEHHOCTN MacTepcTBa, TPYAOoNooue;

FOTOBHOCTb K aKTMBHOW [AeATENIbHOCTU TEXHONOMMYECKON M CcounaibHOM
HanpaeNeHHOCTW, CNOCOBHOCTb MHULMMPOBATbL, NaHMPOBaTb M CaMOCTOSATESIbHO
BbIMO/HATL TaKy0 LeATeNbHOCTb;

MHTepec K pas/inyHbiM cdepam NpodecCUOHaNbHON AeAaTeIbHOCTU, YMeHWe
CoBepLUaTb OCO3HaHHbLIA BblIOOp 6yayulein npoeccun U peasm3oBbIBATb
COOCTBEHHbIE YXXM3HEHHbIE MJIaHbI;

FOTOBHOCTb M CMNOCOOHOCTb K 06pa3oBaHWO M CaMO06pa30BaHMIO Ha
MPOTSXKEHUW BCEW XM3HM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

3KOMIOrMYECKM LienecoobpasHoe OTHOLLEHME K NPUPOAE KakK WCTOUYHUKY
XXW3HW Ha 3emsie, OCHOBE €€ CYLLeCTBOBaHUS;

MOBbILLIEHNE YPOBHSA 3KOMOTMYECKOW Ky/bTypbl: MNPUOGPETEHME OnbITa
NNaHWPOBaHMS MOCTYMKOB W OUEHKM WX BO3MOXHbIX MOCMEACTBUA  AN1s
OKpY>KatoLLen cpefpl;

0CO3HaHMe rnobasbHOro XapakTepa 3KO/IOMMYeCKUX Npob6sieM u nyTen mx
peLLeHus;

CMOCOBGHOCTb MUCMO/Mb30BaTh MPUOGpPETaemMble MPU  U3YYeHUU Broorun
3HAHUA W YMEHUA TMpU  pelleHnn npobnem, CBA3aHHbIX C  pauvOHa/IbHbLIM
npupoLonosnb3oBaHnemM  (CO6MOAeHNe  MpaBWn  MOBEAEHUS B MPUPOSE,
HanpaB/eHHbIX Ha COXpaHeHWe pPaBHOBECUS B 3KOCKCTeMax, OXpaHy BWZOB,
aKocucTeM, brocdepsl);

aKTUBHOE  HenpusaThe  [LeNCTBUW, MNPUHOCAWMX Bped  OKPYXKatoLein
NPUPOLHON Cpefe, YMeHVe NPOrHo3npoBaTb HeGMaronpuATHbIE 3KOOrMYecKue
nocneAcTBms NpeanpUHMMaeMblX LeNCTBU U NpeaoTBpaLLaThb ux;



Ha/IM4ne Pas3BMUTOro 3KOMOrMUYECKOrO MbILLSIEHNS, 3KOIOMMYECKOW KYbTYpbl,
onbITa AeAaTeNbHOCTH 3KOJIOTMYECKOM Hanpae/ieHHOCTH, YMEHMS
PYKOBOZCTBOBATLCA UMW B MO3HaBaTe/IbHON, KOMMYHWKATMBHON W COLMaNbHON
NpaKTKe, FOTOBHOCTU K Y4YacTUIO B NPaKTUYECKOW AesTeNlbHOCTN 3KO/I0rMYeCKOiA
HanpaBNeHHOCTY;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

ChopMMPOBAHHOCTb  MMPOBO33PEHUS, COOTBETCTBYHOLLEINO COBPEMEHHOMY
YPOBHIO PasBUTUA HayKuM N 0OLLECTBEHHOM MPaKTUKW, OCHOBAHHOIO Ha Awuanore
Ky/bTYp, CNOCOOCTBYHOLLEr0 0CO3HaHWIO CBOEro MeCTa B MOJIMKYNbTYPHOM MUPE;

COBEPLLEHCTBOBaHNE $3bIKOBOM W UMUTATE/IbCKON KYNbTypbl KaK CpeacTBa
B3aMMOLENCTBUS MeXAY NTOAbMI U NO3HAHWS MUPa;

MOHUMaHWe Ccneun@uKn 6MoNOrMN  Kak HayKu, O0CO3HaHMSA eé ponv B
(hopMMPOBaHMM PaLMOHANIBHOIO HAY4YHOr0 MbIL/IEHUS, CO3[4aHUN LLeNOCTHOrO0
NpefcTaBneHns 06 OKpYXXatolwem MUPe Kak O eUHCTBE MPUPOAbl, YesloBeKa U
obLlecTBa, B MO3HaHMM NPUPOAHBLIX 3aKOHOMEPHOCTEA W peLleHun npo6em
COXpaHeHWs NPUPOAHOro paBHOBECUS;

y6eXXAEHHOCTb B 3HAYMMOCTU OGMONOrMM AN COBPEMEHHOWN LMBUIN3ALNN:
obecreyeHnss HOBOrO YPOBHS PasBUTUA MeAUUMHbI, CO3AaHue MepcrneKkTUBHbIX
OMOTEXHONOMMIA,  CNOCOBGHLIX  pellaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUA
4e/I0BEYECTBA, NMOMCKa MyTei BbIXo4a M3 r106asibHbIX 3KOMOTMYECKUX NPo6siem U
obecrieyeHnss  nepexoja K YCTOMYMBOMY  pasBUTUIO,  pauvOHa/IbHOMY
MCNOMb30BAHNIO NPUPOLHLIX PeCcypcoB U (POPMUPOBAHUIO HOBbLIX CTaHAAPTOB
XXU3HU;

3aMHTEPECOBAHHOCTb B MOJlyYeHUM OMONOrMYECKUX 3HAHUA B Lensax
MOBbILIEHNS OOLLEN  Ky/MbTypbl, €CTECTBEHHO-HAy4YHOW rpaMOTHOCTH, Kak
COCTaBHOM YacTW (PYHKLMOHA/IbHON rpaMOTHOCTM 0By4arolmxcs, hopMUpyemoit
Mpy n3yyeHun 6uonorum;

MOHMMaHMe CYLLHOCTU MeTOAOB MO3HaHWS, UCMOMb3YEMbIX B €CTECTBEHHbIX
HayKax, CroCOBHOCTM WCMNOMb30BaTh MOJSlyYaeMble 3HaHWA A1 aHaim3a U
00BACHEHNA SBMEHNIA OKPYXKAtOLLLEr0 MUpa N NPOUCXOAALLMX B HEM U3MEHEHUA,
yMeHMe fenaTb O06O0CHOBaHHble 3aK/HYEHUS Ha OCHOBE Hay4HbIX (DAaKTOB W
MMEIOLLMXCS faHHbIX C Lie/IbHo MOTyYeHNs JOCTOBEPHBIX BbIBOLOB;

CMOCOGHOCTb CaMOCTOATE/IbHO WCMO/b30BaTb OMONOrMYECKMe 3HaHUA ANs
peLLeHns Npo6sieM B peasibHbIX XXU3HEHHbIX CUTYaUUSIX;

0CO3HaHWe LIEHHOCTW HAay4yHON [AeATeNIbHOCTW, FOTOBHOCTb OCYLLECTBAATb
MPOEKTHYIO U UCCNe0BaTENbCKYIO AeATeNIbHOCTb MHAMBUAYaLHO U B FPYNMe;

FOTOBHOCTb M CMOCOOHOCTb K  HerpepbiBHOMY  06pa3oBaHWi0 U
camo00pa30oBaHUIO, K aKTMBHOMY MOJYYEHUIO HOBbIX 3HaHWIA MO GuonorMn B
COOTBETCTBUN C XXM3HEHHBIMMW NMOTPEBHOCTAMMN.



METAINPEIMETHBIE PE3YJIBTATDBI

MeTanpeameTHble pe3ynbTaTbl OCBOEHWS Y4eOHOro npeameTa «bBuonorms»
BK/HOYAIOT: 3HauMMble 418  (OPMMPOBAHUS MUPOBO33PEHMSI  0OYy4aroLMXCS
MEXANCUMNANHAPHbIE (MeXMNpPeaMETHbIe) 00LLEHayYHble MOHATWS, OTpaXKaroLme
LLENOCTHOCTb Hay4yHOW KapTWHbI MMpa W Ccheumduky MeTOAOoB MO3HaHMS,
MCMO/Mb3YEMbIX B ECTECTBEHHbIX HayKax (BELLECTBO, SHEPrus, SBNEHME, MPOLieCE,
CUCTEMA, Hay4HbIA (haKT, MPUHLMM, TUMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnefoBaHWe,  HabMOAEHWe,  WU3MepPeHWe,  3KCMEPUMEHT U ApYrue);
YHUBEpCa/lbHble y4ebHble AelicTBMA  (MO3HaBaTe/bHblE, KOMMYHWKATUBHbIE,

PErynaTuBHbIE), obecneyuBatoLme (hopMumpoBaHue (hYHKLMOHaNbHOM
rPpaMOTHOCTU U COUMaNbHOM  KOMMNETEHUMM 00yYaroLMXCS; CNOCOOHOCTb
obyuyaromxcs MCMo/b30BaTh OCBOEHHbIE MEXANCLMNIMHAPHbIE,

MVWPOBO33PEHYECKME  3HAHUS W YHUBepCa/ibHble  y4yebHble  AelCTBMS B
Mo3HaBaTe/IbHOM Y COLMaNbHON MPaKTUKe.

B pesynbTaTte uM3yyeHWs OMONOTMM  Ha YPOBHe CpefHEero o6Luero
obpasoBaHMA Yy obyuvarouleroca OyayT cOpMMpOBaHbl  MO3HABATE/IbHbIE
YHUMBEpCa/ibHble YUYebHble [eiCTBUA, KOMMYHUKATUBHbIE YHMBEPCA/IbHbIE YUYeOHbIe
LENCTBUSA, pPerynaTuMBHbIE YHMBEpCasibHble Y4ebHble [AeWCTBUSA, COBMECTHas
LeATeNbHOCTb.

MeTanpefMeTHble pe3ynbTaTbl OCBOEHWA MpOrpaMmbl CpeaHero o6LLero
06pa3oBaHNs LO/MKHbI OTPaXKaTb:

OBnaneHne YHUBEPCAJIBbHBIMHA y‘leﬁHbIMI/I MO3HABATCJIbHBIMHU
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CamMoCTOATe/IbHO  (POPMY/IMPOBaTL U akTyaim3uposaTb  Mpobremy,
paccmartpuBatb e BCECTOPOHHE;

MCNONb30BaTh MPU OCBOEHWW 3HAHWA MPUEMBbI NIOrTMYECKOrO MbILLIEHWS
(aHanu3a, CUHTE3a, CpaBHEHMS, Knaccugukaumm, 0606LLeHNS), paCcKpbIBaTb CMbIC/
BMO0NIOrMYeCcKMX NOHATUIA (BbIAENATL MX XapaKTepHble MPW3HaKKW, YCTaHaB/INMBATb
CBA3M C APYTVMMU MOHATUAMW);

onpefenaTb LUenuM [LeaTeNbHOCTW, 3a4aBad MapaMeTpbl U KPUTEPUM UX
LOCTVKEHWNSA, COOTHOCUTb Pe3y/bTaTbl AeATeNIlbHOCTI C NOCTaB/IEHHbIMM LeNsmu;

MCNoNb30BaTh BUONOTMYECKNe NOHATUSA AN 00BACHEHWNA (DAKTOB U ABMNEHUN
YXVBOW NPUpOoAabI;

CTPOUTbL JIOTMYECKUe pacCcykieHns (MHAYKTUBHbIE, AefLYKTMBHbIE, [0
aHanoruu), BbISIBNATb 3aKOHOMEPHOCTM W MPOTUBOPEYMs B paccMaTprBaeMblX
ABNEHUAX, (DOPMYNMPOBATb BbIBOAbI M 3aK/HOYEHUS;

MPUMEHATb  CXEMHO-MOJeflbHble  cpeActea AN npescTaB/eHns
CYLLIECTBEHHbIX CBA3€i M OTHOLLEHWUIA B M3y4aeMbIX 6MONOrMYecKnx obbekTax, a



TaKKe  MPOTMBOPEYMA  pasHOro  pofda,  BbISBMAEHHbIX B Pas/NYHbIX
MHOPMALMOHHbIX UCTOYHUKAX;

paspabaTbiBaTb MJaH pelleHUs Npob/ieMbl C YYETOM aHaIM3a UMEKOLMXCS
MaTepuasibHbIX N HeMaTepuasibHbIX PECYPCOB;

BHOCWUTb KOPPEKTMBbI B 1eATe/IbHOCTb, OLEHMNBaTb COOTBETCTBUE Pe3y/bTaToB
LleNsIM, OLleHMBaTb PUCKW MOCNEACTBUIA AeATENIbHOCTH;

KOOPAMHMPOBaTb M BbLIMOMHATL  pPaboTy B YCNOBUAX  peasibHOro,
BUPTYasIbHOr0 ¥ KOMOGMHMPOBAHHOI O B3aUMOLENCTBIS;

pa3BMBaThb KPEaTUBHOE MbILL/IEHME NPW PELUEHNMN XMU3HEHHBIX NPO6/IEM.

2) 0a3oBbIe HCCJIEI0BATENbCKHE TeHCTBHS:

BNlafleTb HaBblKaMy y4ebHO-1CCNej0BaTENbCKOW U MPOEKTHOW AesTeNbHOCTH,
HaBblkaMy  paspelleHns  npobsem, CMOCOGHOCTbKD U TOTOBHOCTbIO K
CamMOCTOSITe/lbHOMY MOUCKY METOA0B PeLleHNs NPaKTUYeCcKnX 3agay, NpUMeHeHNIO
pasNYHbIX METOA0B MO3HAHUS;

MCMONb30BaTh pas/inyHble BUAbl AEATENIbHOCTM MO MOMYYEHUO HOBOrO
3HaHWA, €ero WHTepnpeTauuu, npeobpasoBaHM0 N MPUMEHEHUIO B YYeBHbIX
CUTYyauusX, B TOM YKCe Npu co3aaHUN y4ebHbIX U COLMasbHbIX MPOEKTOB;

(hopMMpPOBaTb Hay4YHbIA TUN MbILWIEHNSA, BNaAeTb HAYYHON TEPMUHOOMMEN,
K/THOYEBbIMU MOHATUAMY U MeToLamu;

CTaBUTb M (HOPMYNMPOBaTb COOCTBEHHbIE 3afaynM B 06pa3oBaTe/IbHOWA
LeATeNbHOCTU U KU3HEHHBIX CUTYauusXx;

BbISIBNIATb MPUUYNHHO-CNEACTBEHHbIE CBA3W M aKTya/M3MpoBaTth 3ajauvy,
BblABUraTb rMUNOTe3y eé pelueHWns, HaxoauTb aprymeHTbl A1 [OKa3aTeNbCTBa
CBOMX YTBEPX/EHWI, 3a[jaBaTb NapaMeTpbl U KPUTEPUN PELLIEHNS;

aHaM3MpoBaTb MOJIyYeHHble B XOfe peLleHus 33jaun  pesynbrarthl,
KPUTUYECKN OLEHMBATb UX [LOCTOBEPHOCTb, MPOrHO3MPOBaTh N3MEHEHME B HOBbIX
YCNOBUSAX;

[aBaTb OLEHKY HOBbIM CUTYyaLMAM, OLeHUBAaTb NPUOBPETEHHbLIV OMbIT;

OCYLLECTBMIATL LieNleHanpas/ieHHbIA MOWCK MepeHoca CPeacTB M CrocoboB
LEeiCTBUA B MPOECCUOHANIBHYIO Cpesy;

YMEeTb MePeHOCUTb 3HaHWUA B MO3HABATE/IbHYHO W MPaKTUYecKyt 061actu
XWN3HELEeATeNbHOCTH;

YMETb UHTErpUpoBaTh 3HaHMS U3 pasHbIX NPeAMETHbIX 06nacTei;

BblABUraTb HOBble MAewn, npegnaraTb OPUTrMHa/IbHbIe NOAXOAbl N PeLLeHns,
CTaBWTb NPO6/EMbI U 337a4K, LOMYCKatoLMe a/ibTepHaTUBHbIE PeLLeHuns.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATLCA B Pas/IMUHbIX UCTOYHMKAX MH(opMaLmn (TEKCTe y4ebHOro
nocobus, Hay4yHO-MOMyNsSApPHON fiMTepaType, OWOMOTMYECKUX  CMOBapsxX W
CMpaBOYHUKAX, KOMMbIOTEPHbIX 6a3ax [aHHbIX, B VIHTepHeTe), aHa/iM3MpoBaThb



MHOPMaLMIO pas/InyHbIX BULOB M POPM NpeacTaBieHns, KPUTUYECKN OLEHMBATb
€€ J0CTOBEPHOCTb U HEMPOTMBOPEUNBOCTb;

(hopMynMpoBaTb 3anpocbl Y NPUMEHATb Pas3/iMYHble METOAbI MPKU MOUCKE U
oT6ope 6MONIOrMYecKo UHGopMauun, HeobXoauMon AN5 BbIMNONHEHMS YUYEOHbIX
3ajau;

npuobpeTatb OMbIT WUCMO/Mb30BAHUA  MHHOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHO/OrMiA, COBEPLUEHCTBOBATb KY/IbTYpY aKTUBHOIO UCMO/Ib30BaHUS Pa3/InyHbIX
MONCKOBBIX CUCTEM;

CaMOCTOSITE/IbHO  BbIGUPaTb  ONTUMaNbHYHO  (DOpMYy  NpeAcTaBneHUs
6ronornyeckon nHgopmaumm (Cxembl, rpaukn, auarpaMmmbl, Tabauubl, PUCYHKN
n pyroe);

MCMOMb30BaTh Hay4yHbIA A3bIK B KayecTBe CpefcTBa npu pabote cC
OMONOrMYecKo  MHOPMaLMen: MPUMEHATb  XUMUYECKUe,  (QU3NYecKme Wu
MaTeMaTU4ecKmne 3HaKu M CMMBOSbI, hopMynbl, abbpeBmaTypy, HOMEHKNATYPY,
MCnonb3oBaTb M Mpeobpas3oBbiBaTb  3HAKOBO-CUMMBOJ/IMYECKME — CPeAcTBa
HarnsaHoOCTW;

BNafieTb ~ HaBblkaMX  pacrno3HaBaHMsi U 3aWuTbl  MHDOPMaLUN,
MHOPMaLMOHHOM 6e30NacHOCTU NINYHOCTW.

OBnane}me YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMHA IlCi/iCTBI/IﬂMHZ

1) obmenue:

OCYLLECTB/IATb KOMMYHWKAaLMW BO BCEX C(hepax >KM3HW, aKTUBHO y4acTBOBaTb
B Auanore wau LUCKYyCcCUM MO CYLLECTBY 06CyXKAaeMoin Tembl (YMeHVe 3ajaBaTb
BOMPOCbI, BbICKA3blBaTb CYXXAEHWSI OTHOCWUTE/IbHO BbIMO/HEHUS MpegiaraeMon
3afja4un, yumTbiBaTb UHTEPECHI U COrNacoBaHHOCTb MO3ULMIA APYrnX YYaCTHUKOB
Ananora unm UCKyccumn);

pacrnosHaBaTb HeBepbaibHble CpeAcTBa O00LLeHWs, MOHUMATb 3HayeHue
COUMaIbHBIX 3HAKOB, MPeAnoCbIIOK BO3HWKHOBEHUS KOH(IMKTHBLIX CUTYaLMiA,
YMETb CMAryaTb KOH(PIMKTbI U BECTU NEpPerosopbl;

BNageTb pas/iMyHbIMK Crnocobamm 06LLEHNA U B3aUMOLENCTBUSA, NOHMMATb
HaMepeHns ApYrux MOLeNn, NPoSBIATL YBaXKMTE/IbHOE OTHOLUEHWE K COBecejHUKY
N B KOPPEKTHOWN hopme hopMyNnmMpoBaTb CBOW BO3PAXKEHWS;

Pa3BEPHYTO M NIOTMYHO M3f1aratb CBOK TOYKY 3peHUs C MCNO/b30BaHUEM
A3bIKOBbIX CPeACTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHMMATb M MCMOMb30BaTh MPEnMyLLEeCTBA KOMaHAHON M WUHAVBUAYaNbHOM
paboTbl NpU peeHnn 6Moornyeckon NpobeMbl, 060CHOBbLIBATbL HEOOXOAMMOCTb
MPUMEHEHUNA TPYNMOBbIX (POPM B3aMMOLENCTBUA NMPU PeLLEHNN Y4eOHOIN 3a4auu;

BblOVMpaTh TEMATUKY M MeTOAbl COBMECTHbIX AEACTBMIA C YUYETOM O0OLLMX
WHTEPECOB M BO3MOXHOCTE KaXKA0ro YneHa KOINeKTUBa;



NPUHMMAaTL  LeIM  COBMECTHOW  [eATe/IbHOCTW,  OpraHv3oBbIBaTb U
KOOPAMHMPOBaTL [ENCTBUA MO €€ [LOCTWKEHUIO: COCTaBNAaTb MiaH [AenCTBUNA,
pacnpefensTb poiM € Y48TOM MHEHMI Y4YaCTHMKOB, 0OCYXAaTb pe3ynbTaThbl
COBMECTHOW paboThl;

OLEeHMBaTb Ka4yeCTBO CBOEro BK/afa WM KaXAOro y4vacTHMKa KOMaHAbl B
06LWLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM:;

npegnaraTb HOBble MPOEKTbl, OLEHMBATb MWAEW C MO3ULUMA  HOBU3HBI,
OPUTMHANILHOCTK, NPaKTUYECKOW 3HAYMMOCTMW;

OCYLLECTBNSATb  MO3UTMBHOE CTpaTernyeckoe rMoBeAeHNEe B  Pas/INYHbIX
CUTYyaUmMsX, NPOSBAATbL TBOPUECTBO M BOOOPaXKeHMe, 6bITb MHULMATUBHBIM.

OBJ’IaJIeHI/Ie YHUBEPCAJIBHBIMHU PEryJATUBHBIMU }]ef/'lCTBHﬂMH:

1) camoopranu3anusi:

MCMonb3oBaTb OMONOrMYECKME 3HAHWA [ONS BbISBEHUA MpPo6ieM M UX
PELLUEHMS B XKM3HEHHBIX M YUYEBHbIX CUTYaLMSIX;

BblOMpaTb Ha OCHOBE OWOMOTMYECKUX 3HAHWIA LEeNeBble U CMbIC/IOBbIE
YCTaHOBKWN B CBOMX AEWCTBMSX U MOCTYrNKax Mo OTHOLLEHMIO K XXMBOW NpMpofe,
CBOEMY 30POBbIO 1 30POBbLI0 OKPYXKAOLLMNX;

CaMOCTOATE/IbHO OCYLLECTBNATbL MO3HaBaTe/IbHYH [esATeNbHOCTb, BbISBIATb
Npo6iemMbl, CTaBUTb U (HOPMYNIMPOBAaTb COOCTBEHHbIE 3afa4yn B 06pa3oBaTe/IbHOWA
LEeATeIbHOCTU U XKN3HEHHbIX CUTYaUUSIX;

CaMOCTOATE/IbHO  COCTaBNATb  MJIaH  peweHnst  npobsiembl € YYETOM
MMEIOLLMXCS PECYPCOB, COOCTBEHHBLIX BOSMOXHOCTEN U MPeanoYTeHNI;

[iaBaTb OLEHKY HOBbIM CUTYaLMsM;

pacLUMpATb paMKK y4ebHOro npeameTa Ha OCHOBE JINYHBIX NPeANOYTEHWIA;

[enaTb 0CO3HaHHbIN BbIGOP, apryMeHTMpPOBaTb ero, 6paTb OTBETCTBEHHOCTb
3a peLUeHue;

OLeHMBaTb NPUOBPETEHHDINV OMbIT;

CNoco6CTBOBaTL (OPMMPOBAHUIO M MPOSIBMIEHUIO LUMPOKON 3pyauumm B
pasHbIX 006M1acTAX 3HaHWA, MOCTOSHHO MNOBbIWATb CBOW 06pa3oBaTefibHbIN U
KY/bTYPHbI/ YPOBEHb.

2) CAMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTUBbI B [eSATENbHOCTb,
OLeHMBaTb COOTBETCTBME Pe3y/ibTaToB LieNsM;

BnafleTb  HaBblkamy  MO3HaBaTe/IbHOW  peeKCMM  KaK  O0CO3HaHUs
COBepLUaEMbIX AEWACTBUM W  MbICAIUTE/NbHBLIX MPOLECCOB, WX Pe3yNbTaToB U
OCHOBaHWIA, UCMO0/Mb30BaTb NPUEMbI petiieKCMn ANS OLEeHKWU cuTyauumu, Bbl6opa
BEPHOI 0 peLleHus:;

YMEeTb OLEHMBATb PUCKM W CBOEBPEMEHHO MPUHMMATL PeLleHus Mo KX
CHVDKEHWIO;



MPYHUMaTb MOTMBbI W aprymeHTbl APYrMxX MpW aHann3e pes3ynbTaToB
LEeSTeNbHOCTY;

3) npuHsTHE Ce0S M APYTrUX:

NPVHUMaTb cebs, NOHNMas CBOW HEAOCTATKM N AOCTONHCTBA;

MPVHUMaTb MOTMBbI W apryMeHTbl APYrMX MNpU aHaiu3e pe3y/bTaToB
[EeSTENbHOCTY;

Npv3HaBaTb CBOE MPaBO M NPaBO APYrX Ha OLLUNOKMK;

pa3BKBaTb CMOCOOHOCTb MOHMMATb MUP C MO3ULMI APYrOro YenoBeKa.

NNPEJIMETHBIE PE3YJIbTATBI

[MpeaMeTHble pe3ynbTaTbl OCBOEHUS COAep)KaHUs Y4yebHOro npegmerta
«buonorna» Ha yrnybnéHHOM YpPOBHE OPMEHTUPOBAHbI Ha Ob6ecneveHume
NPoOMNbHOTO  00yYeHUss  obyyarowmxcd  6uonormn. OHWM  BK/IKOYAKOT:
cneumdmyeckme ans 61uonornm HayyHble 3HaHWsA, YMEHUSt U CNOCO6bLI AEACTBUIA MO
OCBOEHUIO, NUHTEprpeTauumn U npeobpasoBaHM0 3HAHWIA, BUAbI AEATENbHOCTU MO
MOMYYEHNIO HOBbIX 3HAHUI U NX MPUMEHEHUIO B Pa3/INUHbIX YUYeBHbIX, a TaKke B
peasibHbIX >XM3HEHHbIX cUTyauuax. lNMpeameTHble pe3ynbTatbl NpPeAcTaB/ieHbl Mo
rogam usy4deHus.

MpesMeTHble pesynbTaTbl OCBOEHWUA y4yebHOro npegmeta «buonorus» B 10
Kacce [OMKHbI OTPaXaTh:

CchopMMPOBAHHOCTb 3HaHW O MecTe W ponu 6GuonorMnm B CUCTEME
€CTECTBEHHbIX HayK, B (DOPMUPOBaHMN €CTeCTBEHHO-HAYYHON KapTWHbI MUPa, B
MO3HaHWM  3aKOHOB  MPMPOAbl W peweHun  npobsieM  pauvoHasIbHOTo
MPVYPOAONOL30BaHNSA, O BKNafe POCCUMCKUX M 3apYBEXHbIX YUYEHbIX B pa3BuTue
ouonoruu;

BnafleHne CUCTeMOM  OGMOMOrMYECKMX  3HaHWIA, KOTOpas  BK/IHOYaeT:
OCHOBOMONarawLe 6uMoNorMYecKne TEePMUHbI W TMOHATUSA (KU3Hb, KIETKa,
opraHusm, MmeTabonnsm, romeoctas, CamMOperynsauus, CamMoBOCNPOU3BEAEHME,
HacneLCTBEHHOCTb, M3MEHYMBOCTb, POCT U pa3BMTUE), OGUOMOTMYECKNE Teopun
(kneTouHas Teopusa T. LLisaHHa, M. LLinenaeHa, P. BupxoBa, XpoMOCOMHas Teopus
HacneacteeHHocTn T. MopraHa), ydveHna (H. W. BaBunoBa — 0 LeHTpax
MHOroobpasus 1 MPOUCXOXAEHUA  KY/NbTYPHbIX  PacTeHui),  3aKOHbI
(eanHOO6pa3nsa MOTOMKOB MEPBOrO MOKOEHWS, PACLLEN/IEHUs, YACTOTbI ramerT,
He3aBMCMMOro  HacnegoBaHusa . MeHgens, romonornyecknx psgos B
HacneLCTBEHHOW N3MEHUYNBOCTU H. n. Basunosa), MPUHLMNBI
(KOMNieMeHTapHOCTN);

BflafileHne OCHOBHbIMW METOAAMW Hay4yHOro MO3HaHWA, WCMOMb3YeMbIX B
OMONIOTNYECKMX  UCCNEef0BaHUAX XKMBbIX 00BLEKTOB (OMucaHWe, W3MepeHue,
HaboaeHNe, IKCNEPUMEHT);



YMEHWe BblAeNATb CYLLEeCTBEHHbIE MPU3HAKWN: BUPYCOB, KNETOK NPOKapuoT U
3yKapuoT, OAHOKNETOYHbIX W MHOrOKNEeTOYHbIX OpraHu3MoB, B TOM 4uUCNe
6akTepuii, rpnboB, PaCTEHWUIA, XXUBOTHbIX U Ye10BEKA, CTPOEHUS OPraHOB U CUCTEM
OpraHoB pacTeHWiA, >KMBOTHbIX, Ye/loBeKa, MPOLECCOB XKN3HeLeATe/IbHOCTH,
NPOoTeKaLWMX B OpraHn3mMax PacTEHWIA, XXMBOTHbIX M YesloBeKa, GMOIOrMYecKmx
npoLeccoB: 0bmMeHa BellecTB (MeTabo/nM3Mm), NpeBpaLLeHns 3HePrnn, GPOXKEHUS,
aBTOTPOYHOr0 U reTepoTPodHOro TUMOB NUTaHUA, JOTOCMHTE3A U XEMOCUHTE3],
MWUTO3a, Melno3a, rameToreHesa, sMbpuoreHesa, NOCTAIMOPUOHA/ILHOIO Pa3BUTUS,
PasMHOXEHWSA,  UHAMBMAYaNbHOrO  pasBUTUA  opraHusma  (OHTOreHesa),
B3aMMO/ENCTBMUS TEHOB, reTepo3nca, UCKYCCTBEHHOMO 0TO0PA;

YMEHWe YCTaHaB/MBaTb B3aMMOCBA3M MeEX[Y OpraHouMaamu KeTKu U KX
(PYHKUMAMKM, CTPOEHWEM K/ETOK pasHbIX TKaHeW W UX (YHKUMUAMU, MeXay
opraHamm u cucTemMamy OpraHoB Yy PaCTEHMI, XXMBOTHLIX M YenoBeKa U KX
(DYHKUMAMKM, MEXAY CUCTEMAMW OpraHoB M WX (YHKUMUAMK, MeXAy aTanamu
o6MeHa BeLeCTB, aTanaMu KNeToUYHOro LMKAa U XU3HEHHbIX LMKI0B OpraHu3MOB,
aTarnaMmv 3mMOPUOHANIbLHOIO Pa3BUTUS, TEHOTUMNOM W (DEHOTUMOM, (PEHOTUMOM WU
(hakTopamu cpefbl 06UTaHUS;

YMEHWEe BbISABMATb OT/IMUUTESIbHBIE MPU3HAKU XXMBbIX CUCTEM, B TOM YWC/e
PaCTEHWIA, XXMBOTHbIX U Ye/I0BEKa;

YMEHWe MCMO/b30BaTb COOTBETCTBYIOLLME apryMeHTbl, 6MONOrNYecKyto
TEPMUHO/OTAI0 U CUMBOMIUKY A/ [OKa3aTeNbCTBa POACTBA OPraHM3MOB pPasHbIX
cucTeMaTMyecKnx rpynm;

YMEeHUe peLlatb 61onornyeckmne 3afayu, BbiaBIATb NPUUNHHO-CNEACTBEHHbIE
CBSA3M MeXay uccnefyeMbiMy 61M0N0r NYECKMMU MPOLLECCaMU U ABIEHUSAMU, LeNaThb
BbIBOZbl M NMPOrHO3bl HA OCHOBAHWW MOTYYEeHHBIX Pe3y/bTaToB;

YMeHVe BbIMOMHATL labopaTOpHble M MNpakKTUyeckre paboTbl, CobnodaTbh
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaHUEM;

YMEHMe BblABUraTb TUMOTE3bl, MPOBEPATb WX 3KCMepUMeHTa/IbHbIMM
cpeacTeamu, (opmynvpys Leflb WUCCMeA0BaHUA, aHaM3npoBaTb MOJTyYEHHbIE
pe3ynbTaTtbl U AenaTb BbIBOAbI;

YMeHMe Yy4yacTBOBaTb B Y4ebHO-MCCefoBaTe/IbCKOM paboTe no 6uonorum,
3KONOrnM 1 MeanuMHe, NMPOBOAMMON Ha 6a3e LUKO/bHBIX Hay4HbIX 00LLecTB, U
NyoNMYHO  MpPeACTaBNATb  MOMYYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKMX
KOH(pepeHUmAX;

YMEHMe OLEeHMBATb 3TUYECKMe acrnekTbl COBPEMEHHbLIX WCCNefoBaHWUA B
obnactm  6uosmorum M MeAuuuHbl  (KNOHWPOBaHWE,  UCKYCCTBEHHOE
OMNOAO0TBOPEHME, HanpaB/ieHHOE W3MEHeHMe TeHOMa W COo3faHue TPaHCreHHbIX
OpraHn3moB);



YMEHMe OCYLLECTBNSATb OCO3HaHHbIA BbIGOP OyAyLein npodeccroHanbHOM
[eAaTeNlbHOCTM B 06/1aCT 6M00rMK, MeauLMHbI, 6UOTEXHOMNOMNN, BETEPUHAPUMN,
Ce/IbCKOro X035MCTBa, NULEBOM MPOMBILLIEHHOCTW, Yrny6/1aTh No3HaBaTe/bHbIN
WHTEPeC, Hanpas/ieHHbI Ha 0CO3HAHHbIN BbIOOP COOTBETCTBYIOLLEN Mpodeccnn n
NPOLO/KEHNe  OGMONOrMYeCcKOro 06pasoBaHWA B OpraHv3auuax CpeaHero
NPodeccroHaIbHOro 1 BbICLLIEro 06pa3oBaHmS.

[MpeaMeTHble pe3ynbTaTbl OCBOEHUS yyebHOro npegmerta «buonorus» B 11
Knacce [O/MHKHbI OTpaXarhb:

CchOPMMPOBAHHOCTb 3HaHWIA O MecTe W ponum 6uonorMm B CUCTEME
eCTECTBEHHbIX HayK, B ()OPMUPOBaHWM COBPEMEHHOW eCTeCTBEHHO-HAY4YHOM
KapTUHbI MUpa, B MO3HAHWWM 3aKOHOB MPUPOAbI U PELLUEHUN 3KONOrMYECKUX
npobnem 4enoBeyecTBa, a TakKkKe B peLleHWM BOMPOCOB pauMOHaIbHOro
NpUPOLONobL30BaHUSA, 1 B (HOPMUPOBAHMMN LIEHHOCTHOIO OTHOLLUEHUS K NPUpo[e,
06LLIECTBY, YeNl0BEKY, O BKMafe POCCMIUCKUX U 3apyBeXXHbIX YUYEHbIX-610M0roB B
passuTue buosnoruu,

YMeHWe BMafeTb CUCTEMOM OGMONOrMYECKUX 3HaHWIA, KOTopas BK/KOYaeT
onpefeneHns M TMOHMMaHWEe CYLLHOCTU OCHOBOMoO/faratowmx 6monormyeckmx
TEPMUHOB M MOHATUIA (BWA, 3KOocucTema, 6uocdepa), 6UONOrnyeckne Teopum
(aBontouymoHHas Teopus Y. [apBrHa, CMHTETMYECKAA TEOpUsA 3BOJIIOLUN), YYEHUS
(A. H. CeBeproBa — 0 NyTAX 1 HanpaefeHnsAx asonounn, B.. BepHaackoro — o
6rocepe), 3aKOHbI (FreHETUYEeCKOro pasHoBecust K. Xapau v B. BaliHbepra,
3apogbiweBoro cxoactea K. M. bapa), npasuna (MuHumyma HO. Jlmbuxa,
3KO/MOrMYecKo nupaMuiabl 3Heprun), runotesbl (runotesa «mmpa PHK» Y.
Cnn6epra);

YMEHWe  BafeTb  OCHOBHbIMW  MeTOZaMM  HAy4yHOro  Mo3HaHug,
NCNOMb3YeMbIMU B BUONOTMYECKUX UCCIEA0BAHNAX XUBbIX 0OBEKTOB Y 3KOCUCTEM
(onucaHve, n3mepeHve, HabnOAeHME, 3KCMEPUMEHT), CNocobamy BbISIBNIEHNS W
OLLeHKMN aHTPOMNOreHHbIX U3MEHEHWI B NMPUPOLE;

YMEHWe BblAeNATb CYLUEeCTBEHHbIE MNPU3HAKW: BWUAOB, OGMOreoLEHO30B,
3KOCUCTEM U Buocepbl, CTabUIM3MPYIOLLEro, [ABVMXKYLLErO M pa3pbiBaOLLero
eCTECTBEHHOr0 0T60pA, a1n1onaTpUYecKoro " CUMMATPMNYECKOT 0
BML,000pa30BaHns, BAUAHUA ABVKYLLUX CUN 3BOIKOLMM Ha reHOOHA nonynsauun,
MPUCMOCO6/IEHHOCTN OPraHN3MOB K Cpefie 00UTaHWsA, YepefoBaHUA Harpas/ieHWiA
3BO/IOLMN, KPYrOBOPOTA BELLLECTB U MOTOKA SHEPrM B IKOCUCTEMAX;

YMEHWe yCTaHaBNMBaTb B3aMMOCBA3M MeXay MnpoLeccamn 3BOJIHOLMMN,
OBWKYLLUMW CUIAMU aHTPOMOreHe3a, KOMMOHEHTaMM Pas3/InyHbIX 3KOCUCTEM U
MPUCMOCO6/IEHNAMU K HUM OPraHn3mOB;

YMEHMe  BbIBNATb  OT/IMUUTE/IbHbIE  MPU3HAKM  XKMBBIX  CUCTEM,
MPUCMOCO6/IEHHOCTL BUAOB K cpefe 06UTaHusA, abMOTMYECKUX U BUOTUYECKMX



KOMMOHEHTOB ~ 3KOCWUCTEM,  B3aUMOCBS3eM  OpraHM3MoOB B COO6LLECTBaX,
aHTPONOreHHbIX N3MEHEHWI B 3KOCMCTEMAX CBOE MECTHOCTU;

YMEHMe MCMNoMb30BaTb COOTBETCTBYIOLME apryMeHTbl, 6GMONOrMYecKyto
TEPMUHONOTI0 U CUMBONUKY A1 [OKa3aTe/lbCTBa POACTBA OPraHU3MOB PasHbIX
cucTeMaTUyeCcKUX rpynmn, B3aumoCBsi3av OpraHn3mMoB U cpefbl 06MTaHus, eAnHCTBA
4e/IoBEYECKMX pac, HeobXoAMMOCTM COXpaHeHWs MHOroobpasvs BWULOB WU
9KOCMCTEM KaK YC/I0BMS COCYLLLECTBOBaHMS NPUPOAbI 1 Ye/l0BEYeCTBa;

YMeHWe peLlatb 61onornyeckune 3agadn, BoiBNATb MPUUNHHO-CNEACTBEHHbIE
CBSI3M MeXAay uccnefyemMbiMn 61MON0rMYECKMMI MPoLeccaMy U ABNEHUSAMMN, AeNaThb
BbIBO/bl M NMPOrHO3bl HA OCHOBAHWW NONYYEHHbIX Pe3y/bTaToB;

YMeHWe BbIMOMHATL N1abopaTopHble U NpakTuyeckne paboTbl, cobnoaaTh
npaswia npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMEHMe BblABUraTb T[UMOTE3bl, MPOBEPATb WX 3IKCMNepUMeHTa/bHbIMU
cpeacTeaMu, (opMynuMpys Lefb WUCCNeAoBaHUs, aHaaM3npoBaTb MOJTyYEHHbIE
pesynbTaTbl 1 AenaTb BbIBOAbI;

YMEHMe y4yacTBOBaTb B y4ebHO-UCCNefoBaTeNbCKOW paboTe Mo 6uonoruu,
3KONOrmn U MeauumMHe, NPOBOAMMON Ha 6a3e LUKO/bHbLIX Hay4HbIX 06LLECTB, W
Ny6/IMYHO  MpPeAcTaBnATb  MOJlyYeHHble  pe3y/bTaTbl  Ha  YYEHUYECKUX
KOH(epeHUusX;

YMeHVe OLEeHMBATb TMNOTe3bl U TEOPUU O MPOUCXOXKAEHWUM XKU3HW, Ye/lOBEKa
M 4YenoBeyvecKMx pac, O MpuymMHax, NOCNeACTBUAX M crnocobax npefoTBpalleHus
rnobanbHbIX N3MEHeHWI B Grocdepe;

YMEHMe OCYLLECTBMSATb OCO3HaHHbIA BbI6OP OyAyLlen npodeccroHanbHOM
[eATeIbHOCTM B 061aCTV 61M0ON0rMK, 3KOOTNK, NPUPOLONOb30BaHUSA, MeANLUHBI,
OMOTEXHONOIMKN, MNCUXONOTUKN, BETEPUHAPUK, CENbCKOr0 XO039MCTBa, MULLEBOWA
MPOMBILLNEHHOCTK, YrNy6nAaTb MO3HaBaTesbHbIA WMHTEpPeC, Harpas/ieHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW  npodeccun M NPOLAO/IKEHME
6MONOrNyYecKoro 06pasoBaHNA B OpraHM3aumsax CpegHero npogecCMoHaIbHOro 1
BbICLLUEro 06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NporpaMMeI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 buonorus Kak Hayka
2 JKVBble CUCTEMbI U UX U3Yy4YeHKe
3 Buonorusa kneTku 0.5
4 XuMmnyeckas opraHusaumsa KneTku 10
5 CTpOeHue 1 PYHKLUN KNEeTKM 8
5 OO6MeH BeLLEeCTB M NpeBpaLLeHne 3Heprum B 9 1
KNeTke
7 HaCI'Ie,EI,CTBeHIjaFI NHopMaums u 9 05
peanu3aums eé B KneTke
YKU3HEHHBIN LKA KNETKM 6 1
CTpoeHue 1 yHKLUMM OpraHn3mMoB 17 15
10 Pa3MHO>KeHWe 1 pa3BUTNe OpraHn3MoB 8 15
1 ["eHeTUKa — HayKa O HacneACTBEHHOCTU U 5 0.5
N3MEHYMBOCTM OPraHN3mMoB
12 3aKOHOMEPHOCTW HacneACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHUNBOCTHU 6
14 ["eHeTVKa yenoBeka 3 0.5
15 Cenekumns opraH1M3moB 4 1
16 BUOTEXHOIOTMNA U CUHTETUYECKasA 6MONorns 4
17 Pe3epBHOE Bpems 1




OBLLEE KOJTMYECTBO YACOB 110 NPOIrPAMME

102

13




11 KVIACC

KoaunuyecTBO YacoB 3ﬂeKTp0HHLIe
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NporpaMMeI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 3apoXKaeHune 1 pasBUTHE 3BOMOLUOHHBIX 4
npeacTaB/ieHNiA B 6GMON0rnm
MuKpo3BonoLmna 1 e€ pe3ynbTaTbl 14 2
Makpo3Bo/iloLna N eé pe3ynbTathl 6
4 MpoucxoxaeHne 1 pasBUTKE XXN3HN Ha 15 15
3emne
5 [NpouncxoxaeHne YenoBeka — aHTPOMNoreHes 10 1
3KO0rMsi — Hayka 0 B3aMMOOTHOLLEHNAX
6 OpraHM3mMoB 1 HafopPraHU3MEHHbIX CUCTEM 3 0.5
C OKPY>KatoLLein cpeaoin
OpraHu3mbl 1 cpefa 06uUTaHNA 15
3Konornsa BUAOB 1 NONYNALWIA 0.5
JKON0rns COOBLLECTB. IKONOrMYECKMe
9 H 12 0.5
CUCTEMBI
10 Buocdepa — rnobanbHas akocuctema
11 Uenosek 1 oKpyxXarowasa cpega
12 Pe3epBHOE Bpems
OBLLEE KOJTMYECTBO YACOB MO NPOIrPAMME 102 0 7.5







IHOYPOYHOE IINIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Bronorus Kak KOMMaeKcHas Hayka v Kak
4acCTb COBPEMEHHOrO 06LLecTBa

YKuBble CUCTEMBI 1 X CBOINCTBA

YpoBHeBasi OpraHM3aLus XXUBbIX CUCTEM

VicTopuns OTKPLITUA U U3YYEHUSA KNETKN.
KneTouHada Teopus

MeTo/bl MONEKYNSIPHOW 1 KNETOYHOM
oronorun. MpakTnyeckas paboTta
«/13y4eHre MeTOA0B KNeTOUHOM 61o1orum
(xpomatorpadms, aneKTpoopes,
AnddepeHUmanbHOe LeHTpUDYrMpoBaHue,
MLP)»

0.5

XMUMUYECKMNIA COCTaB KNETKM

MuHepaibHble BELLEeCTBa KNETKN, UX
6ronormyeckas posib

OpraHun4yeckune BeLLECTBA KNETKN — 6enKu.

NabopaTopHas paboTta «OBHapyXeHue
6e/IKOB C MNOMOLLbKO Ka4YeCTBEHHbIX
peakuuin»

0.5

CBoiCcTBa, Knaccugumkaumsa n QyHKLUmnm
6enkoB




OpraHunyeckue BeLLleCcTBa KNETKN —

10
yrnesogpl
11 OpraHunyeckue BeLLLeCcTBa KNeTKN —
amnual
HyknenHosble kKncnotbl. AHK n PHK.
12 NabopaTopHas paboTa «KccnefoBaHue 05
HYKNEeNHOBbIX KUCMOT, BblAe/IEHHbIX U3
K/IETOK pas/INyHbIX OpraHu3mMoB»
CtpoeHue n yHkumun AT®. [pyrue
13
HyKneosugTpudocdatel (HTP)
14 CekseHupoBaHue JHK. MeTogpl
rEHOMWKW, TPAHCKPUMTOMUKMK, NPOTEOMUKN
15 MeTozbl CTPYKTYPHO 61onorumn
16 Twvinbl KNeToK. NpokKapmnoTryecKasa KneTka
CTpoeHMe ayKaproTUUECKOIN KNEeTKM.
17 MpakKTnyeckas paboTa «/13yyeHne CBOWCTB 0.5
KNeTOUHOM MeMOpaHbI»
18 [MoBEPXHOCTHbI annapaT KNeTKu
OfHOMeMbpaHHble OpraHonabl KNeTKu.
19 MpakTyeckas paboTta «/3yueHune 05
ABWKEHUS LUTOMNA3Mbl B PACTUTENbHBIX
KETKax»
MonyaBTOHOMHbIE OpraHoubl KNeTKu:
20 MUTOXOHAPWK, NnacTuipl. SlabopatopHas 0.5
paboTa «MccnefoBaHune niasmonmsa un
[ennasmMosin3a B pacTuUTe/IbHbIX KIETKaxX»
21 Hemem6paHHble opraHonbl KNeTKu
22 CTpoeHue 1 yHKLMM Aapa




23

CpaBHWTeNbHAA XapaKTepUCTMKA KNETOK
3yKapuoT. JlabopaTopHas paboTa
«/13yyeHne CTPOEHMS KNETOK Pas/IMUHbIX
OpraH13moB»

0.5

24

AccMmnauma u gUCCUMUNALNA — aBe
CTOPOHbI MeTabonmn3ma. Turnbl 06MeHa
BeLLecTB. JlabopaTopHasa paboTa
«M3yyeHne KaTaIMTUYeCKON akTUBHOCTY
(hepMeHTOB (Ha NpyYMepe amuiasbl UNn
KaTtanasbl)»

25

depMeHTaTUBHbIV XapaKTep peakuuii
KNIeTOYHOro metabonmama. JlabopatopHas
paboTa «l/13yyeHne epMeHTaTUBHOIO
pacLLensieHns nepokcmaa BoAoposa B
PaCTUTENbHBIX U XXMBOTHbIX KIETKax»

0.5

26

Benkn-akTUBaTopbl U GENKN-MHTMGUTOPBI

27

ABTOTPO(MHbIV TN 06MEeHa BELLLECTB

28

doTOCUHTES

29

XemocuHTe3. JTabopaTtopHasi paboTa
«CpaBHeHMe NpoL,eccoB POTOCMHTE3A U
XEMOCUHTEe3a»

0.5

30

AHa3p0o6HbIe OpraHn3Mbl. Buabl 6poXKeHms.
NaboparopHas pabota «CpaBHeHWe
MPOLIECCOB BPOXKEHNSA U AbIXaHUS»

31

A3p06Hble OpraH13Mbl. JTanbl
3HepreTMyeckoro obmeHa

32

AHeprus MemopaHHOro rpagueHTa
NpoToHOB. CuHTE3 AT®: paboTa




MPOTOHHON AT ®-CUHTa3bI

33 Peakuun maTpMyHOro cMHTe3a
34 TpaHCKPUNLMA — MaTpUUHbIA CMHTE3 PHK
35 TpaHcnaumsa n eé atanol
36 KoaupoBaHue aMMHOKUCIOT. Posb
pnbocom B 6rocKHTE3E Genka
37 OpraHusauusa reHoma y NpokapuoT u
ayKapunoTt
38 MoneKkynapHble MeXaH13Mbl 3KCNpeccumn
reHoB Yy ayKapunot
Bupycbl — BHEKNETOUHbIE (DOPMbI XXM3HU 1
39 obnuraTHble napasnThbl. MNpakTnyeckas 0.5
paboTa «Co3gaHne Mogenn Bupyca»
40 BupycHble 3a60neBat|Mﬂ YesioBeKa,
YXMBOTHbIX, PacTeHWN
41 HaHoTexHonoruv B 61Monornm n meguumnHe
42 YKU3HEHHBIN LMK KNETKN
43 MatpuyuHbIii cuHTe3 AHK
Xpomocomsl. JTabopaTopHas paboTa
44 «/13yyeHne XpOMOCOM Ha roTOBbIX 0.5
MUKponpenapaTax»
45 [eneHne KNeTku — MUTO3
Tunbl KNeTOK. KapnoknHes 1 LUTOKNHES.
46 NabopaTopHas paboTta «HabnogeHne 0.5
MWNTO3a B K/IETKAX KOHYMKA KOpeLLKa nyKa
(Ha roToBbIX MUKpOMpenaparax)»
47 Perynauuns XX1U3HeHHOro UpMKna KneTok




48

OpraHu3m Kak efiMHoe Lienoe

TKaHu pacTeHuid. JTabopaTopHas paboTa

49 o < 0.5
«3yyeHne TKaHen pacTeHU»
TKaHW XNBOTHbIX U YenoBeka.

50 NabopatopHas paboTa «M13ydyeHne TKaHel 0.5
YXNBOTHbIX»
OpraHbl. Cuctembl opraHoB. JlabopaTtopHas

51 paboTa «/13y4yeHre opraHoB LIBETKOBOIO 0.5
pacTeHuns»

52 Onopa Tena opraH13MoB

53 [BKeHne opraHn3mMoB

o4 lMuTaHve opraHN3MoB

55 MnTaHre NO3BOHOYHbIX XXMBOTHbIX.
MyweBapuTenbHas cMcTeMa YenoBeka

56 [bixaHne opraH1M3MoB

57 [bixaHne N03BOHOUHbIX XXMBOTHBIX U
yesioBeka

58 TpaHcnopT BELLECTB Yy OpraH1M3MoB

59 KpoBeHoCcHas cucTeMa no3BOHOUHbIX
YXMBOTHbIX U YenoBeKa

60 BblgeneHve y opraHnusmoB

61 3awmTa y opraHu3mMoB

62 ViIMMyHHasa cuctema yenoBeka

63 PasfpaKMMoCTb 1 perynaunsa y
opraH13mMoB

64 ["ymopasibHas perynaumsa n sHAOKpPUHHAS

CUCTEMaA XXMBOTHbLIX N YENNOBEKaA




65

®opMbl Pa3MHOXEHUS OPraH13MOB

66

[NonoBoe pasMHOXXeHue

67

Meiio3

68

"ameToreHes. O6pas3oBaHue 1 passuTne
MoI0BbIX KNETOK. JTabopaTtopHas paboTa
«/13yyeHre CTPOEHNSA NOJOBbIX K/ETOK Ha
rOTOBbIX MUKpOMpenapaTax»

0.5

69

NHavBuayanbHoe passuTye OpraH13mMoB —
OHTOreHe3s

70

3aknagka opraHoB 1 TKaHen u3
3apo/pbILLEBbLIX IMCTKOB

71

POCT 1 pa3BUTHE XUBOTHBIX.
NabopaTopHasa paboTa «BblisBneHMe
MPV3HAKOB CXOACTBA 3apO/blLLeit
MO3BOHOYHBIX XXNBOTHbIX»

0.5

72

PasMHOXeHWe 1 pa3BUTUE PaCTEHWIA.
JNabopatopHasi pabota «CTpoeHne opraHoB
Pa3MHOXXEHMS BbICLLNX PacTEHWNIA»

0.5

73

VicTopua CTaHOBNEHUA U pa3BUTUA
FrEHETUKN KaK HayKWn

74

OCHOBHble NOHATMA U CUMBO/Ibl FEHETUKM.
NabopaTopHas paboTa «[po3otmna Kak
06BLEKT FEHETUYECKNX NCCNeLOBaHNI»

0.5

75

3aKOHOMEepHOCTW HacnefoBaHNA
npu3HakoB. MoHOrnépuaHoe
cKpeLymBaHue. MNMpakTuyeckas paboTa
"N3y4yeHune pe3ynbTaToB MOHOrMOpPUAHOIO
CKpeLymBaHma y Apo3opunbl”

0.5




LIMToNnornyeckmne 0CHoBbI MOHOTMGPUAHOTO

76 1
CKpeLLmBaHuA
77 AHanusupyroLlee ckpewmsaHme. HenonHoe 1
AOMVHUPOBaHMe
AnrnépunaHoe cKpemBaHue.
78 MpakTnyeckas paboTa «M3yyeHne 1 05
pe3ynbTaToB ANUrMOPULHOTO CKPELnBaHNA
Y 4P030(KSIbI»
79 LinTonormyeckme 0CHOBbI AUTMB6PUAHOIO 1
CKpeLLmBaHua
80 CuenneHHoe HacniefoBaHMe NPU3HaKkoB 1
81 XpoMOCOMHasa Teopust HacneACTBEHHOCTU 1
82 "eHeTVKa nona 1
83 ["eHOTUN Kak LieNIoCTHasA cuctema 1
84 reHeTMH?CKMVI KOHTPO/1b PasBUTUA 1
pacTeHWI, XXMBOTHbIX U YeNOBeKa
85 M3MeH4YMBOCTb NPU3HaKOB. Bubl 1
N3MEHYMBOCTU
86 MoanukaumoHHas N3MeHUYNBOCTb 1
BapraumoHHbIi psjg 1 BapualMoHHas
KpwuBas. JlabopaTopHas paboTa
87 «MccnefjoBaHne 3aKOHOMEPHOCTEM 1 0.5
MOAN(NKALMOHHON N3MEHUYNBOCTMN.
MocTpoeHve BapraLMoHHOIo psaja u
BapUaLMOHHON KPMBOI»
a8 "eHOTUNMYeCKas U3MEHUMBOCTb. 1
KombuHaTMBHas M3MeHUYMBOCTb
89 MyTaunoHHasA N3MEHUNBOCTb. 1 0.5




MpakTnyeckas pabota «MyTauum y
Apo30dunbl (Ha roTOBbIX
MUKponpenaparax)»

90

3aKOHOMEPHOCTW MYTALIMOHHOTO NPOLIECCa.
SnNUreHeTMKa 1 aNMreHoMmKa

91

"eHeTVKa yenoseka. [NpakTnyeckas paboTa
«CoCTaBNeHne 1 aHaIn3 POLOC/IOBHOM»

0.5

92

MeTo/ibl MEeANLIMHCKOI FeHeTUKM

93

3HaueHue MeULIMHCKO FeHeTUKN B
NPeAoTBPALLEHNM 1 NEYEHNMN TEHETUYECKIMX
3a00/1eBaHNI YenoBekKa

94

OCHOBHbIE MOHSATUS CENeKLUN.
Na6opaTopHas paboTa «/13yueHre COpToB
KYNIbTYPHbIX PacTeHiA 1 Nopoj, AOMALLHUX
KUBOTHbIX»

0.5

95

MeTozbl CeneKUMOHHON paboThl.
JNabopatopHas paboTta «/13ydeHne MeToA0B
CeNeKun pacTeHnn»

0.5

96

[LOCTKEHMSA CeneKLmMmn pacTeHnin 1
XMBOTHbIX. [NpakTnyeckas paboTa
«[pMBMBKa pacTEHNIA»

97

CoxpaHeHue, N3y4eHne 1 UCcnob3oBaHne
FrEHETUYECKNX PECYPCOB

98

BroTexHONorMs Kak Hayka 1 0Tpac/b
npoun3soAcTBa. MNpakTuyeckas paboTa
«3yyeHne 06bEKTOB BUOTEXHOIOT NN

0.5

99

OCHOBHble HarnpaB/eHNst CUHTETUYECKO
oronornu




100 XpOMOCOMHas 1 FreHHasA NHXXeHepus

101 MeAanuMHCKne BUOTEXHO/OT UK

Pe3epBHbIi1 ypoK. MOBTOpeHwe,

102 o
00600LLeHMe, cucTeMaTn3aumsa 3HaHUn

OBLLEE KOTMYECTBO YACOB IO
MPOrPAMME

102

135




11 KVIACC

KoaunuecTBO 4acoB 3.]'IeKTp0HHLIe
[
Jr:;-n Tema ypoka Bcero Kontpoapmpie | - Mpaxkruteckue fl[:;:eﬂl/lﬂ ﬁggazzln;::)enbﬂme
padoTsbI padoThI pecypest
1 3BONOLMOHHas Teopus Y. [apBuHa 1
5 [BVKyLLIe CU/bl 3BONTKOLNN BUAOB Mo Y. 1
[apBuHy
3 Bopbb6a 3a CyLecTBOBaHME, ECTECTBEHHbIN 1
1 UCKYCCTBEHHBI 0TOOP
4 dopmMMpoBaHMEe CUHTETUYECKOI TeopUn 1
3BO/OLMM
5 ATanbl 3BOOLMOHHOIO MpoLecca: 1
MWUKPO3BONIOLMSA 1 MaKPO3BONHOLLUSA
6 Monynauns — aneMeHTapHas egvHULA 1
3BO/OLMM
3aKOH reHeTM4ecKoro pasHosecus [x.
7 Xapaw, B. BaitH6epra. SlabopatopHas 1 05
paboTta «BbISIBNeHWE N3MEHYMBOCTU Y '
ocobeii 0/HOro BUaa»
8 AneMeHTapHble (haKTOPb! 3BOOLMM 1
9 AhhekT ocHoBaTens. AhdekT 1
OYTbIIOYHOIO rop/bILLKA
10 Murpauun. M3onsumm nonynauui: 1
reorpadmyeckas, 61onormyeckas
1 ECTecTBeHHbI 0T60P — HanpaBAAOLLNIA 1

(haKTOp 9BOMOLMY




12

MonoBoii 0T60p

13

Mpurcnoco61eHHOCTL OPraHN3MoB Kak
pe3ynbTaT MUKPO3BOJOLMNA.
NabopatopHasa paboTa «/3yyeHre
apomoph0o308B 1 namoaganTaumin y
PacTEHWUIA N XXUBOTHbIX»

0.5

14

MprMepbl MPUCNOCO6/IEHNIA Y OpraHU3MOB:
MOPO/IOrNYeckre, PU3N0IOrnYeckme,
BMOXMMUYECKUE, NMOBEAEHYECKME.
NabopatopHas paboTta «MpucnocobneHms
OpraH13MOoB 1 UX OTHOCUTE/IbHAS
LienecoobpasHoOCTb»

0.5

15

Bwup, ero Kputepum 1 CTpyKTypa.
JNabopatopHas paboTa «CpaBHeHVe BUAOB
M0 MOP(OIOrMYECKOMY KPUTEPUIO»

0.5

16

CTpyKTypa Bunga

17

Buaoo6pasoBaHye Kak pe3ynbTar
MUKPO3BO/THOLIMM

18

CBA3b MUKPO3BOJTOLAN 1 3NMUAEMUONOT NN

19

Makpoasosouus. NManeoHToNornyeckme
METObl N3YYEHNA 3BOTHOLINN

20

Buoreorpagumyeckme MeTobl U3yYeHNs
3BOOLUN

21

SM6PUONOTrMYECKME 1 CPABHUTENBHO-
MOP(ONOrYECKIE METOAbI N3YyUeHUs!
3BOOLIUN

22

MonekynapHo-reHeTU4eckue,
OMOXMMUYECKME 1 MaTEMATUYECKME




METOAbl N3YHEHUA 3BOJTHOLINN

23 O6Lme 3aKOHOMEPHOCTY 3BONHOLNN
24 ApanTnBHas pagnauns. HepaBHOMepPHOCTb
TEMMOB 3BO/HOLNN
o5 HayuHble runoTesbl NPOUCX0XAEeHNS
XXWU3HW Ha 3emne
26 [loHayyHble NpeaCcTaBeHNs 0 3aPOXKAEHUM
XKU3HU
97 OCHOBHble 3Tarnbl HeOPraHNYecKoMu
3BO/IIOL MK
28 "MNOTesbl 3apPOXKAEHNA XKU3HN
VcTopusa 3emnu n MeToApl €€ N3yveHus.
29 NabopaTopHas paboTa «/3yyeHure n 05
ornucaHmne NCKOMaeMbIX OCTaTKOB APEBHUX
opraHv3moB»
30 HauanbHble 3Tarnbl OpraHUYecKow
3BO/IIOL MK
31 JBO/IIOLMA 3yKapuoT
OCHOBHbIe 3Tarbl 3BO/IHOLMUN
39 pacTuTenbHOro Mmupa. lNpakrtuyeckas 05
paboTa «l13y4yeHne 0Cob6eHHOCTEN
CTPOEHUNSA PaCTeHNI pasHbIX OTAE/0B»
33 OCHOBHbIe 3Tarbl 3BOMHOLUN XNBOTHOIO
mMupa
JBO/IOLUNA XKMBOTHbIX. NMpakTnyeckas
34 paboTa «l13yyeHne 0Cob6eHHOCTEN 0.5
CTPOEHUSA NO3BOHOUHbIX XUBOTHbLIX»
35 Pa3BUTUE XXM3HM Ha 3emJ/ie Mo 3pam 1




nepuojam

MaccoBble BbIMUPaHNA — 3KOJ10rMYeCKmne

36 KpW3nCbl NPOLL/IOro

37 COBpeMEHHbI 3KONOrMYECKNIA KPU3KC, ero
0C06eHHOCTH

38 CoBpemeHHas cMcTema OpraHMyeckoro
MpoLLIoro

39 OCHOBHbIe cUCTeMaTMYecKune rpynnol
OopraHn3MoB

40 AHTPONOIOrNA — HayKa 0 Ye/ioBeke

a1 Pa3BuTMe NpeACTaBNeHNI O
MPOUCXOXKAEHUN YenoBeKa
MecTo YenoBeka B cCUCTEME
OpraHunyeckoro mMupa. JlabopartopHas

42 paboTa «M3yyeHne 0Co6eHHOCTEN 0.5
CTPOEHUA CKefleTa YenoBeka, CBA3aHHbIX C
NPAMOX0XAEHNEM»

43 [BVXKyLLMe CUNbl aHTPOMOreHesa

44 CooTHOLIEHME BUOMOTNYECKUX U
couManbHbIX (PAKTOPOB B aHTPOMOreHese

45 OCHOBHbIE CTaanN aHTpoMnoreHesa

46 ManeoreHeTnKa U naneoreHoMmnKa

47 JBO/IOLNA COBPEMEHHOIO Ye0BeKa
Yenoseueckue pachbl. [NMpaKTnyeckas

48 paboTa «l13yyeHne 3KON0rMyecKmx 0.5
afanTaumii Yenoseka»

49 MexaucumnanHapHble MeTopbl

aHTpononornn




50 3apoXKeHNe N pa3BUTHE IKOJIOTUK 1
MeTogbl akonoruu. JlabopatopHasi paboTta
o1 «13yyeHne MeTof0B 3KOMOTNYECKNX 1 0.5
nccnefoBaHui»
59 3HayeHne 3KOMOMMYeCKNX 3HaHWUIA ANns 1
yesoBeKa
53 AKON0rnyeckme akTopsbl 1
AburoTunyeckmne hakTopbl. CBET Kak
54 3KONOrnyeckmin haktop. JlabopatopHas 1 05
paboTa «BbIsiBNeHne NpucnocobaeHuni
OpraH13MoB K B/IMSHWIO CBETa»
AbnoTunyeckue thakTopbl. TemnepaTypa
KaK 3KO/I0rM4YecKmnin hakTop.
55 NabopaTopHas paboTa «BbisBneHne 1 0.5
NpYcnoco61eHNin OpraHN3MOB K BINSHNIO
TemnepatypbI»
AbB1oTMYecKkmne hakTopbl. BNaHOCTb Kak
56 3Ko0rnyeckmin haktop. JlabopatopHas 1 05
paboTa «AHaTOMUYECKNe 0CO6EHHOCTM
pacTeHWI 13 pasHbIX MECT 06UTaHMs»
57 Cpefbl 061TaHMA OpraH1M3MoB 1
58 buonornyeckme puTmbl 1
59 YKN3HEeHHble POPMbI OpraH13mMoB 1
60 BuoTtuyeckme hakTopsl 1
3HayeHMe BMOTUYECKMX B3aUMOAENCTBUI
61 [NA CyLLecTBOBaHNS OpraH1M3MoB B cpeje 1
obutaHus
62 JKO/IOTNYECKME XapaKTEPUCTUKN 1




nonynsaumm

OCHOBHbIE Nnokasarte/nu nonynaunn:

63 YMCNEHHOCTb, N/IOTHOCTb, BO3PAaCcTHasA U
nonoBas CTPyKTypa
OcCHOBHbIe NokasaTenu nonynaunmn:

64 pOXAaeMoCTb, MPUPOCT, TEMN POCTA,
CMEpPTHOCTb, MUrpaLmm

65 3Konornyeckasa CTpykTypa nonynauum

66 [dvHaMnKa nonynauum n eé perynaums

67 KpuBble pocTa YMCNeHHOCTY Nonynauum
KpuBble BbDKMBaHNA
JKoNornyeckas Hvwa snaa.

68 NabopaTopHas paboTa «lprcnocobneHns 0.5
CEMSIH PacTeHWI K paccenieHno»

69 Bup Kak cuctema nonynsymi

70 3aKOHOMEPHOCTM MOBEeLEHUS Y MUTpaLnii
XXUBOTHbIX

71 Co06LLecTBO OpraH1M3MoB — 61OLEHO3

72 JKocucTema Kak OTKpbITas cuctema

73 KpyroBopoT BeLLecTB 1 NMOTOK 3Heprumv B
aKocucTeme

74 OCHOBHbIE NoKasaTeNv 3KOCUCTEMbI

75 JKO/I0rnYyeckne nupammnab

76 3meHeHMsi cO00BLLLECTB — CYKLIeCCUN

= MpupoaHbIe 3KOCUCTEMbI. DKOCUCTEMb
03ep 1 peK. IKOCUCTEMbI MOPEN N OKEaHOB

78 IMprpoaHbIe 3KOCUCTEMBI. DKOCUCTEMb




TYHZP, NeCcoB, CTeMNen, NycTbiHb

79 AHTPONOreHHbIE IKOCUCTEMbI

80 Ypb6oakocucTemsbl. MNMpakTnyeckas paboTa 05
«M13yyeHue 1 onmcaHme ypbosKOCUCTEMbI»
3aKoHOMepHOCTM (hopMMpOBaHMS

81 OCHOBHbIX B3aMMOZENCTBUIA OpraH13MoB B
aKocucTeMax
MexaHW13Mbl BO3LENCTBUSA 3ar psA3HEHNI

82 pa3HbIX TUMOB Ha Cy6OPraH13MeHHOM,
OpraH1M3MeHHOM, NonynALNOHHOM Y
9KOCUCTEMHOM YPOBHSIX

83 Brocdepa — obLennaHeTapHas 060/104Ka
3emnn

84 YueHue B. N. BepHagckoro o 6uocepe

85 3aKOHOMepHOCTM CYLLeCTBOBaHMSA
orocdepsbl

86 KpyrosopoTb! BeLLECTB U
BMOreoXMMmnYeckre LUKNbI

87 30HasIbHOCTbL Grochepbl. OCHOBHbIE
OGMOMbI CyLLIN

88 YCTONYMBOCTL GroChepsbl

89 JKOJIOTNYECKMEe KPU3UCHI N NX MPUYNHBI

90 Bo3geicTeBne yenoBeka Ha buoctepy

o1 AHTpOI‘IOFeHHuoe BOSAEVICTBUME Ha
PacTUTeNbHbIN U XXMBOTHbIA MUP

92 OxpaHa npupoabl

93 OCHOBHbIE NPUHUMIMBI YCTONYMBOTO




pasBuUTNA YenoBevecTBa U Npupoabl

PaL|MoHanbHOe NPUPOAOMNO0/b30BaHNE U

94 COXpaHeHue G100rMyYecKoro 1
pasHoo6pasus 3emnu

95 O606LeHNe No TeMe «MUKPO3BONOLMA 1 1
eé pe3y/bTarbl»

9 O606LeHNe No TeMe «MaKpo3BONHOLMA U 1
€€ pesynbTaTbl»

97 O606LeHNe No TeMe «POMCXOXKAEHME U 1
pa3BUTUME KMU3HN Ha 3emne»

08 O606ueHne No Teme «pPonCXoXaeHNE 1
4e/loBEKa — aHTPOMOreHe3»

99 O606LLeHNe N0 TeMe «IKONOINA — HayKa 0 1
B3aMMOOTHOLLIEHNAX OPraHN3mMOoB»
O606L1eHne No Teme «OpraHn3Mbl 1 cpeaa

100 1
obuTaHus»

101 O6o6u.|,eH|/|Ue no TeMe «3KO0rnsa BuaoB un 1
MonNynAuniA»

102 0O606LeHme no Teme «brocgepa — 1
rnobasbHas aKocmcTeMa»

OBLLEE KOJIMYECTBO YACOB INO 102 75

NMPOrPAMME
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