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ana obyyarowmxcs 10 —11 knaccos



MHOACHHUTEJIbHASA 3AIIMCKA

Mporpamma no yye6HoMy npeamety "Buonorus” (ganee - 6uonorunsa) Ha
YPOBHe cpefHero obuiero obpasoBaHusi pa3paboTaHa Ha ocHoBe PefepasibHOro
3aKOoHa 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuKn B Poccuiickoin depepaumm,
®roC COO, KoHuenuuu npernofasaHus Yy4yebHOro npegmeTta «buonorua» wu
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil Mporpammbl BOCMUTaHWS.

YuebHblin npeamMeT «buonorusa» yrny6néHHoro ypoBHs usydeHma (10-11
Kfaccbl) SBNSAETCH OAHWM M3 KOMMOHEHTOB NpPeAMeTHON 061acT «ECTecTBEHHO-
Hay4Hble npeameTbl». CornacHo nonoxeHmam ®roC COO npodusibHbIe yyebHble
npeaMeTbl, U3yyaemble Ha Yray6néHHOM YpOBHE, ABAAKOTCA  CNOCOGOM
anddepeHumaymm  0byvyeHMss Ha YpPOBHe CpedHero obuiero obpasoBaHMs U
Npu3BaHbl 06ecneYnTb MPEEeMCTBEHHOCTb MeXAy OCHOBHbIM OOLWMM, CpefHUM
06LWMM, cpeaHUM MPOMecCOoHa/IbHbIM M BbICLUMM 06pa3oBaHueM. B To e Bpems
KaKObIA M3 3TUX YYebHbIX NpeaMeToB [A0/DKeH ObiTb OpPUEHTMpPOBaH Ha
MPUOPUTETHOE peLLeHne 0bpa3oBaTe/lbHbIX, BOCMUTATE/IbHLIX W Pa3BUBAROLLIMX
3afja4, CBA3aHHbLIX C MPOOpUEHTaUMEN 0ByYatoLWMXCAa W CTUMYMPOBAHWNEM
MHTepeca K KOHKPETHOW 06/1acTh Hay4yHOro 3HaHWs, CBA3aHHOro C 6Konoruen,
MeULMHON, 3KONOT e, NCUXOOTNed, CNOPTOM U BOEHHbLIM [€/10M.

Mporpamma no yyebHomy npeameTy "buonormsa™ faéT npeactaBieHne o Leim
N 3afa4ax M3yyeHus yuyebHOro npegmeTa «bmnonorus» Ha yrny6néHHOM YPOBHE,
onpefensetT o06sa3aTeNbHOe (MHBapWMaHTHOE) MNpPeAMETHOE COAepXKaHue, ero
CTPYKTYpMpOBaHMe MO pasfjenaMm v Temam, pacrpefesieHne Mo  Knaccam,
PEKOMEHYeT MOC/ef0BaTe/IbHOCTb M3Y4YeHMsi Yy4eOHOro martepuasa C Y4YETOoMm
MeXNpPeaMETHbIX W BHYTPUMNPEAMETHbIX CBA3ei, NIOTMKM y4yebHOro npolecca,
BO3pacTHbIX 0CO6EHHOCTEN 00yyatowmxcs. B nporpamme no 6uonornm peanns3osaH
MPUHLMN NPEEMCTBEHHOCTU C U3YYeHNeM GM1OOrMN Ha YPOBHE OCHOBHOIO 06LLEro
obpas3oBaHus, Gnarofaps 4eMy MPOCMATPMBAETCA  HamnpaB/leHHOCTb  Ha
nocnegytouiee pasBuTMe  OMONOTMYECKUX  3HAHWI, OPUEHTMPOBAHHLIX Ha
(hopMmupoBaHMe  eCTECTBEHHO-HAYYHOr0  MUPOBO33PEHWS,  3KOMOMMYEeCKOoro
MbILLIEHWA, NPeACTaBIEHNIA O 3[0POBOM 06pase XXU3HWU, Ha BOCNUTaHKe 6epexxHOro
OTHOLLEHMA K OKpY>KatoLLel NpupoaHon cpefe. B nporpamme no 6Monormm Takxe
MokasaHbl BO3MOXHOCTW Yy4yeGHOro npeameta «buonorva» B peann3auum
Tpe6oBaHuin ®rOC COO K nnaHMPyeMbIM NIMYHOCTHLIM, MeTanpeaMeTHbIM U
NpeAMEeTHbIM pe3yfbTaTtam 06yyeHns 1 B (hOpMUPOBaHM OCHOBHbIX BUAOB Y4eOHO-
Mo3HaBaTe/lbHOM  [eATeNIlbHOCTU  00y4yaloWmMXcss MO  OCBOEHWUIO  COAEepXKaHus
6ronornyeckoro 0bpasoBaHnsa Ha YpoBHe CpeiHero ooLero obpasoBaHus.

YuebHbIin npeameT «bronorus» Ha ypoBHe cpedHero obuero o6pasoBaHuUs
3aBepLUaeT 6roiornyeckoe 0bpasoBaHyie B LLIKO/E 1 OPUEHTMPOBAH Ha pacLUnpeHme
N yrny6neHne 3HaHNIA 06yHaroLLIMXCA 0 XKMBOI NPUPO/E, OCHOBAX MONEKYNSAPHOW U



KNIETOYHOW Bmonornm, aMmepronormm 1 61MonorMn pasBuUTUsA, reHETUKN, CeNleKL N,
OGMOTEXHOMOr M, 3BOJTOLMOHHOIO YYEHMS N 3KOMIOTUN.

N3yueHne yyebHOro npegmeta «buonorus» Ha Yrny6/7eHHOM YpOBHE
OPVEHTMPOBAHO Ha MOArOTOBKY O00YyYatoLWMXCA K MOCNefyowemMy MofyveHuto
bnonornyeckoro  obpasoBaHMs B By3ax W OpraHmsauusx  cpefHero
npogeccMoHaIbHOro obpasoBaHns. OCHOBY ero COAepXKaHns CoCTaBNsieT CUCTeMa
OVONIOTUYECKMX  3HAHWWA,  MOMYYEHHbIX NPU  M3YyYeHUn  ObyyvaroLMMUCA
COOTBETCTBYHOLMX CUCTEMATUYECKUX Pa3fenioB 6MOornmM Ha YpoBHE OCHOBHOMO
obulero obpasoBaHusa, B 10-11 Knaccax 3TV 3HaHWA MONyYarT pasBuTMe. Tak,
pacluMpeHbl U yrny6seHbl GMONOrMYecKne 3HaHWA O PacTEHUAX, XXMBOTHbIX,
rpnbax, 6akTepusix, OpraHuM3Me YesnioBeka, OOLMX 3aKOHOMEPHOCTAX >KU3HMU,
A0MOJTHUTENbHO BKKOYEHbI 6UONOrMYecKne CBefleHNs NPUKagHoro 1 no1cKoBoro
XapakTepa, KOTopble MOXXHO WCMO0/b30BaTb KaK OPWEHTMPbI A4J19 NOC/eAyHoLWero
Bbl6opa npodeccun. Bo3moXKHa TakkKe WHTerpauusi 61onornyecKmx 3HaHUn c
COOTBETCTBYIOLMMN 3HAHUAMMU, MONYYEHHbIMU 00y4YalOWMUMNCA MPU N3YUYeHUN
(hU3MKK, XUMUK, reorpaun N maTeMaTUKN.

CTpykTypa nporpammbl Mo Yy4yeGHOMY npeaMeTy “Buonorms” oTtpaxkaer
CUCTEMHO-YPOBHEBbLIA W 3BOJMIOLMOHHBIA  MOAXOAbl K M3YYeHUIO 6uonoruum.
CornacHo UM, U3y4aroTca CBOMCTBA M 3aKOHOMEPHOCTU, XapaKTepHbIe A4/ XUBbIX
CUCTEM Pa3HOro YpPOBHA OpraHu3aLum, 3B0N0LMM OPraHNYecKoro mupa Ha 3emne,
COXpaHeHUs GMOIOrMYecKoro pasHoobpasusa niaHeTbl. Tak, B 10 Kiacce nsyyarorcs
OCHOBbl MOJEKYNAPHOM W KNETOYHOW 6Guonormun, amépuonorum n 6uonoruun
Pa3BUTUA, TEHETUKU W CeNekuumn, BUOTEXHONOTUN U CUHTETUYECKOW 6unonoruum,
aKTya/IM3MPYOTCA 3HaHMS 00y4aloLmxcs Mo 60TaHMKe, 300/10rMK1, aHaToMuUW,
(hnsnonormum yenoseka. B 11 knacce n3y4aroTcs 3BOJIOLMOHHOE YUYEHWE, OCHOBBI
3K0NOrnmn 1 yyeHue o buocgepe.

YuebHblin  npegMeT  «buonorms»  npu3BaH  06ecneynMTb  OCBOEHME
06yyaloLmMMmcs 61oNOrMYECKUX TEOPUIA N 3aKOHOB, UAEN, NPUHLUMMOB M MpaBu,
NneXalmx B OCHOBe COBPEMEHHOI eCTeCTBEHHO-Hay4YHO KapTUHbI M1pa, 3HaHWI 0
CTPOEHMMN, MHOroobpasMm U OCOBEHHOCTSAX KIETKW, OpraHvama, Monynauuu,
61OLIEHO03a, 3KOCUCTEMbI, O BbIAAOLLMXCA HaY4YHbIX AOCTVXKEHWUSAX, COBPEMEHHBIX
nccnefoBaHNAX B 61oN0rMn, NPUKNagHbIX acnekTax 61monormiyecknx 3HaHuin. 4ns
pasBUTUS W MOAAEPXaHUA WHTepeca 00y4yaroLMXCA K OMOorMn Hapsgy co
3HauNTE/IbHbIM 06BLEMOM TEOPETUYECKOro MaTepuana B COAepXKaHnn MnporpamMmms
No 6ronorMn NpPeaycMoTPeHO 3HAKOMCTBO C UCTOPWEN CTaHOB/EHUSA U Pa3BUTUA
TOI NN MHOI 061aCTW BUONOrMK, BKNAA0M OTEYECTBEHHbIX 1 3apYBEXHbIX YUEHbIX
B peLLeHre BaXKHeLWMX 61MON0rMYecKnX 1 3KOIOrMUYeCKNX Npobnem.

Llenb n3yveHns yyeb6Horo npeameta «bmonorus» Ha yrny6néHHOM ypoBHe —
OBNnafleHVe  06y4YaloLMMUCA  3HAHUAMW O  CTPYKTYPHO-(YHKLMOHA/IbHOM



OpraHu3auum H>KUBbIX CUCTEM pPa3HOr0 paHra W MpuobpeTeHne YMeHUi
MCMO0/b30BaTh 3TV 3HAHMS B (DOPMMPOBAHUN MHTEpPeca K OnpeaenéHHon obnactu
npod)ecCnoHanbHON AesATeNbHOCT, CBA3aHHOW C 6Guonorvend, UM K BblIOOPY
y4ebHOro 3aBefieHnsa Ana NpoLosKeHNs 6MOMIOrMYeckoro obpasoBaHus.

[locTveHne uUenn  un3ydeHus yyeBHOro npegmeta «buonorusa»  Ha
yrny61éHHOM YPOBHE 06ecrneynBaeTcs peLleHeM CreyoLmx 3aau:

OCBOEHME 00Y4YatoLLMMNCA CUCTEMbI BMONTOTMYECKUX 3HAHWIA: 06 OCHOBHbIX
OMONOrNYECKMX TEOPUAX, KOHLEMUMAX, rmnoTesax, 3akoHaxX, 3aKOHOMEPHOCTSAX U
rpaBunax, COCTaBNALLMX COBPEMEHHYIO eCTECTBEHHO-HAYYHYHO KapTUHY MUPa; O
CTPOEHWUN, MHOroo6pasnm M OCOOEHHOCTAX OMONOTMYECKMX cucTem (KeTka,
opraHusMm, nonynaums, Bug, buoreoLeHos, rocgepa); 0 BbIAAKOLLMXCA OTKPbITUAX
N COBPEMEHHbBIX UCCe0BaHNAX B GLMOIOTUN;

O3HaKOM/ieHVe 00yYaloLWmMXCs C MeToAaMu MO3HaHMS XKMBOW NPUPOAbI:
nccneaoBaTeNbCKMMM — MeTodaMn  BMONOrMYecKUX HayK  (MONEKYNSIPHOW 1
KNIETOYHOM 61oiorumn, amepronorum n 6UONOrnmn PasBUTUSA, FeHETUKU U CeEKLMMN,
OVMOTEXHOMOTMM U CUHTETUYECKO OMOMOrMK, NaseOHTONIONNK,  3KOMOrNN);
MeTOJaMN CaMOCTOATENIbHOrO MPOBEAEHNA OMONOrMYeCKUX WCCNefoBaHUA B
nabopatopum ©n B npupode (HabnwogeHue, W3MepPeHMe,  3KCMEPUMEHT,
MOZeNMpoBaHue);

OBNafieHne  00y4aloLMMUCH  YMEHUSMU:  CaMOCTOATE/IbHO  HaxoA4MWTb,
aHaM3MpoBaTb W MCMOMb30BaTb OMONOIMYECKYD WH(OPMaLMIO; MOMb30BaTLCH
OMONOrMYECKON TEPMUHONOIMEN U CUMBOSIMKON; YCTaHaBNMBaTb CBSA3b MeXAay
pasBuTMeM 6MONOrMM U COLMASIbHO-9KOHOMUYECKUMIW U 3KOIOrMYECKUMU
npo6nemMaMn 4YenoBevecTBa; OLEHMBATL MOCNEACTBUS CBOEW [AeATe/IbHOCTU [0
OTHOLLEHMNIO K OKpY)Karolle npupogHOM cpefe, COOCTBEHHOMY 3[40POBbIO U
30POBbI0  OKpYXaloWwmx  fogeil; 060CHOBbIBATL M cobnogatb  Mepbl
NPOMNAKTUKN MHPEKLMNOHHBIX 3ab60neBaHWIA, NpaBuia noBedeHns B nNpupoae v
obecneyeHns 6e30NacHOCTN COBCTBEHHOW YXMU3HEAEATENbHOCTN B YPE3BbIYaNHbIX
CUTyaumsx MpUPOAHOrO W TEXHONeHHOro  XapakTepa, XapaKTepu3oBaTb
COBpPEMEHHbIe Hay4Hble OTKPbLITUA B 061acTy G1onoruu;

pasBUTHE Y 06YUaIOLLIMXCA UHTENIEKTYalIbHbIX U TBOPYECKMX CNOCOBHOCTEN B
npouecce 3HaKOMCTBA C BblJAlOWMMUCA OTKPbITUAMW U COBPEMEHHbLIMU
nccnegoBaHNAMM B OGMONOTUK, pellaeMbiMK eto  npobieMamu, MeTOAO0TNeN
610/10rMYeCKOro UccneaoBaHus, NPOBeAeHNS IKCNEPUMEHTA/IbHbIX UCCNeA0BaHWiA,
peLleHmst 61monornyecknx 3afdad, MoAennpoBaHuUs OGUONOrMYECKMX OOBLEKTOB U
MpOoLeccos;

BOCNMTaHME Y 06yYatoLLMXCA LLEHHOCTHOrO OTHOLLEHWS K YXMBOW Npupoje B
LIe/IOM U K OTAe/NbHbIM eé 06beKTaM M SBMEHUAM; POPMMPOBaHME 3KONOMMYECKOIA,



reHeTMYeCKOM rpaMoOTHOCTH, 06LLEN Ky/bTYpPbl MOBEAEHWNSA B NPUPOAE; MHTerpawmm
eCTECTBEHHO-HaY4YHbIX 3HAHWIA;

npuobpeTeHre  0Oy4YalOWMMMCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
MPYPOAONO/L30BaHNM (CO6/IOAEHNE NPaBW NOBEAEHNS B NPUPOLE, OXPaHbl BUAOB,
akocuctem, 6uocdepbl), COXpaHEHMM COOCTBEHHOrO 340pPOBbs U 3[0POBbS
OKpyXarowmx nofei  (cobnofgeHns Mep  nNpounakTukn  3aboneBaHun,
obecrneyeHve 6e30MacCHOCTU >XU3HEAEATENIbHOCTU B 4YPe3BblYaHbIX CUTyaLusaxX
MPUPOAHON0O WM  TEXHOMEHHOr0  XapakTepa) Ha OCHOBE  MCMOJb30BaHWS
GMO/IOMMYECKMX 3HAHWIA 1 YMEHWIA B NOBCEAHEBHOW XKN3HN;

co3faHMe  YCNOBWMMA AN OCO3HAHHOrO  Bblbopa  O6yuvatoLLMMMKCA
NHANBUAYa/TbHOM obpasoBaresibHOW TpaekTopun, CNocobCTBYyHOLLEN
nocneayrollemMy npogeccMoHaibHOMY CaMOOMNpeaesieHnto, B COOTBETCTBMU C
WHAMBUAYASIbHBIMU MHTEepecaMmn U NOTPEBHOCTAMU pernoHa.

Ob6Lee Yncno YacoB, OTBEEHHbIX HA U3y4YeHne G1oNornum Ha yrny61eHHOM
YPOBHE cpeAHero obuiero obpasosaHus, coctaBnseT 204 vaca: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 4aca B Heflento).

OT16op opraHM3auMOoHHbIX (HOpM, METOLOB U CPeACTB 00y4YeHUs 6mosoruu
OCYLLIECTB/IAETCA C YYETOM CMEUUPUKA ero COAepXKaHWs M Hanpas/eHHOCTU Ha
NPoAo/KeHNMe  OMONOrMYecKoro 06pas3oBaHMs B OpraHM3auusax — CpeaHero
MPOECCUOHANBHOIO U BbICLLEr0 06pa3oBaHus.

Ob6#3aTe/bHbIM YCI0BMEM MPU 06yYeHUM B1ONOrMK Ha Yrny61EHHOM YpOBHe
ABNAETCS MPOBeAeHNe NabopaTopHbIX M MPaKTUYeCKUX paboT. Takke y4acTue
06yyaloLMXca B BbINOHEHUN MPOEKTHLIX U y4ebHO-MCCNeaoBaTeNsCKMX pabor,
TemMaTuKa KOTOpbIX OMpPefeNseTcsa yunTeleM Ha OCHOBE MMEIOLLMXCA MaTepuasibHO-
TEXHUYECKMX PECYPCOB N MECTHbIX NPUPOAHBIX YCNOBUMNA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

CopepxaHve nporpammbl, BblgefieHHOe kypcusom, He BXOAUT B MPOBEPKY
rocyiapcTBeHHolu ntorosoi attectauum (FNA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHasa 6nonorua — KoMrniaekcHaa Hayka. KpaTtkasa uctopus passutus
ovonorun.  buonornyeckue  Haykm M M3yvyaeMble UMW MPO6GSEMBI.
dyHOaMeHTabHbIE, MPUKNaAHbIe W MOUCKOBblE Hay4yHble WCCNef0BaHUS B
Guonorun.

3HaueHne 6monormm B (HOPMUPOBAHUN COBPEMEHHOW €CTeCTBEHHO-HaY4YHOM
KapTuUHbl Mupa. lMpodeccum, cBs3aHHble C Guonorveir. 3HadeHwe 6uonornni B
NPaKTUYeCKOW [esATeNbHOCTU  YesloBeKa: MeauuMHe, CeNbCKOM  XO3ACTBE,
MPOMbILLIEHHOCTW, OXpaHe NPUPOLbI.

JlemoHcTpanuu

MopTpeTbl: ApucToTenb, TeodpacT, K. JInHHeR, XK. b. Jlamapk, Y. apBuH, Y.
"apseit, I'. MeHpgens, B. V. BepHaackuia, . T1. Masnos, N. . Me4yHukos, H. .
Basunos, H. B. Tumodees-Pecosckuid, k. YoTtcoH, ®. Kpuk, . K. benses.

Tabnuubl 1 cxembl: «CBA3b BMOMOTUN C APYrMMy HaykKamu», «Cucrema
BMONOrNYECKMX HayK».

Tema 2. 7KuBble cucTeMbI U UX U3YyY€HHUE

YKuBble CUCTeMbl Kak npeameT u3yyeHus 6uonornn. CBOWMCTBA KMBbLIX
CUCTEM: eAMHCTBO XMMMWYECKOro CoCTaBa, [AMCKPETHOCTb W LeNOCTHOCTD,
C/IOXKHOCTb U YMOPSAAOYEHHOCTb CTPYKTYPbI, OTKPbITOCTb, CaMOOpraHu3aums,
CamMOBOCIMPOM3BeEeHNE, Pa3LPaXKNUMOCTb, M3MEHUNBOCTbL, POCT U pPasBUTHE.

YPOBHM  OpraHu3aumm >KMBbIX CUCTEM: MOJEKYNAPHbIA,  KIETOYHBIN,
TKaHeBbIN, OpraHnU3MeHHbI, nonynAauMoHHO-BMA0BOW, 9KOCUCTEMHbIIA
(buoreoueHoTUYECKINI), OGUOCHepHbIA. Tpouecchbl, MPOUCXOAALME B XKUBbIX
cuctemax. OCHOBHblE MPU3HAKM KMBOFO. YKM3Hb Kak (popma CyLecTBOBaHUSA
matepun. Hayku, nsydaroLme neble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHusaLnn.

3yyeHne XuBbIX cucteM. Metofbl 6uvonornyeckon Hayku. HabnwogeHue,
N3MepeHne, IKCNepUMEHT, cucTeMaTmnsaums, MetaaHanus. MNMoHATME 0 3aBUCUMON U
He3aBUCUMOW NepeMeHHON. [MnaHMpoBaHWe 3KCnepumeHTa. [locTaHOBKa U
nposepka runotes. Hynesas rmunotesa. MoHATUE BbIGOPKM U €€ [OCTOBEPHOCT.
Pa3bpoc B 0OuonorMyecknx AaHHbIX. OueHKa [OCTOBEPHOCTU MOMYYEHHbIX
pe3ynbtatoB. [IpUYMHbI  UCKaXKEHUS pPe3ynibTaToB  aKcrepumeHTa. [MoHATUE
CTaTUCTMYECKOro TecTa.

JleMoHCTpanun



Tabnuubl 1 cxembl: «OCHOBHble MPU3HAKM XU3HWU», «buronornyeckme
cucteMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU OpraHu3aumm >KUBOM
npupofbl», «CTPOEHME >XMBOTHOM KETKU», «TKaHW >KMBOTHbIX», «CUCTEMbI
OpraHoB Yesl0BEYECKOro opraHumsma», «buoreoueHos», «buoctepa», «MeToapl
N3YYeHUs XNBOIN NPUPOLbI».

O6opyfoBaHue: n1abopaTtopHoe 060pyA0BaHME A4/ MPOBeAEHNA HAONIOAEHWA,
N3MEPEHNIA, IKCNEPUMEHTOB.

IIpakTHyeckas pa6ora «/ICNONb30BaHNE pPas3/IMYHbIX METOA0B  MpW
N3YUYeHUW XKMBbIX CUCTEMY.

Tema 3. buosiorusi KiieTku

Knetka — CTPYKTYpHO-(hYHKUMOHaNbHAA eauMHuLa  >KMBOro. Kctopus
OTKPbITUA KNeTKN. PaboTbl P. N'yka, A. JleBeHryka. KnetouHas Teopus (T. LLIBaHH,
M. LneingeH, P. BupxoB). OCHOBHble MNOMOXEHUA COBPEMEHHON KNETOYHOIA
Teopun.

MeToabl  MOMEKYNAPHOM WM K/ETOYHOW  BMONorunM:  MUKPOCKOMWUS,
Xpomarorpams, 3nekTpoopes, MeTof MeuyeHbIX aToMoB, AMpdepeHLUmanbHoe
LeHTpUgyrmpoeaHne, KynbTUBUPOBaHWE KNETOK. M3yuenue @QuKCuposanHvix
Kkiemox. DNEKTPOHHasA MUKPOCKONUA. Kougokanvuas muxkpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabnmupbl 1 cxeMbl: «CBETOBOW MUKPOCKOM», «3NEKTPOHHBIA MUKPOCKOM>»,
«AcTOpNA pa3BUTUA METOLOB MUKPOCKOMUM»,

O6opyoBaHMe: CBETOBOW MMUKPOCKOMN, MUKporpenaparbl PacTUTENbHbIX,
YKMBOTHbIX 1 6aKTepUasbHbIX KETOK.

IIpakTHyeckasn padora «/3yyeHMe MeTOLOB K/IETOYHOW  6uonoruun
(XpomaTorpadusa, anektpoopes, AnddepeHUManbHOE  LEHTPUQYrMpoBaHue,
MLP)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMUYECKNA coCcTaB KNETKW. Makpo-, MUKPO- U YbTPaMUKPO3NEMEHTI.
Bofa 1 eé ponb Kak pacTBOPUTENS, peareHTa, y4acTue B CTPYKTYPUPOBAHNN KNETKH,
Tensioperynaumn. MmHepasbHble BELLECTBA KNETKKU, X 61onornyeckas posb. Posb
KaTMOHOB 1 aHWOHOB B K/IETKE.

OpraHu4yeckne BellecTBa KNeTKW. buonormyeckne nonuvmepbl. benku.
AMWHOKUCNOTHBIN cocTaB 6enkoB. CTPYKTYpbl 6eNKOBOW MO/eKy/bl. MepBryHas
CTPyKTypa 6efika, nenTuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  OeHatypauusi. CsolictBa 6enkoB. Knaccugukaums  6enKos.
Buonornyeckune QpyHKUMN 6eKOB. [Ipuonet.



Yrnesoabl. MoHocaxapuabl, gucaxapuzbl, onurocaxapuibl 1 noavcaxapuabi.
Obwnini  nnaH CTPOEHMA U (PU3NKO-XMMUYECKMe  CBOWCTBA  YreBOfOB.
Buonornyeckune QyHKLMM yrneBoL0B.

Nunnapl. TvapodunnbHo-rnapodobHble cBOMCTBA. Knaccupukaums nunmnaos.
Tpurnnuepnabl, oconunuasl, BOCKW, CcTepouibl. buonornyeckne MyHKLMM
nnnnaos. Obwme cBOMCTBa 6UONOTMYECKMX MEMOPaH — TEKYYECTb, CMOCOOHOCTL K
caMo3aMblKaHu0, NOMYNPOHULAEMOCTb.

HyknenHosble kucnotebl. AHK 1 PHK. CTpoeHWe HYKNeMHOBLIX KUC/OT.
Hykneotugpl. MNpuvHUMn kKomniemeHTapHocTu. MpaBuno Yapragda. CTpykTypa
OHK — aBoiiHas cnupanb. MecToHaxoXaeHve u uonorudeckme gyHkumm AHK.
Buabl PHK. ®yHkumn PHK B KneTke.

CtpoeHne monekynbl AT®. Makposaprmyeckne cBssn B Monekyne ATO.
Buonornyeckune yHkumn AT®. BoccTaHOBNEHHbIE MEPEHOCUUKM, UX QYHKLUNN B
KneTke. /{pyeue nyxneosuompugpocpamor (HTD). CekBeHnpoBaHue JHK. Memoowt
CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorus: 6uoxmMmmyeckne n 6nomsnyeckne mccrefoBaHus
CoCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl OGUOMONEKYN. Mooderuposanue
CMPYKmMypol U QYHKYULL OUOMONIEKYI U UX KoMNIeKkcos. Komnvromephbiil Ousaun u
opeaﬂuqecmtﬁ CuHmes 5u0MOJZ€Kle uux HenpupOOHblx aHAo2co8s.

JleMoHCTpauumn

MopTpeTsl: J1. MNonuHr, AX. YoTcoH, ®. Kpuk, M. YUnkuHc, P. ®paHKNnH, .
CaHrep, C. NMpy3nHep.

Anarpammbl: «PacnpefeneHne XMMUYECKMX 3/1EMEHTOB B HEXXMBOW NMPUPoOAe»,
«PacnpefieneHne XMMUYeCKNX 3/1eMEHTOB B XXMBOW NPUPOLE».

Tabnuupl 1 cxembl: «lleprognyeckas Tabnmua XUMUYECKUX 3/1EMEHTOBY,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B COCTaBe OpraHM3moB», «CTpoeHune
MofieKy bl 6enka», «CTPYKTypbl 6e/1KOBO MONEKYNbl», «CTPOEHWE MOMEKY/
yrnesoaoB», «CTpoeHWe MOMEKYNn NUNUAoB», «HYKNenHoBble  KUCNOTbI»,
«CTpoeHne Monekynbl AT®».

O6opyaoBaHMe: XMMNYecKasa nocyga n 06opyosaHue.

JlaGopaTopnas padora «O6Hapy>keHMe 6eNKOB C MOMOLLbK KaYeCTBEHHbIX
peakuuii».

JlabGopaTopHnasi padora «/iccnegoBaHne HYKNEMHOBbLIX KUCNOT, BblAeNeHHbIX
N3 KNETOK Pa3/IMYHbIX OpraHn3MoB».

Tema 5. Crpoenne u QyHKIUM KICTKH

Tunbl  KNEeTOK: 3yKapuotuyeckaa W npokapuoTtmyeckad. CTPyKTYpHO-
(hyYHKUMOHa/IbHbIE 06Pa30BaHNA K/IETKM.



CTpoeHMe NpoKapnoTUYEeCKOM KNeTKU. KneTouHas CTeHKa 6akTepuia 1 apxen.
OCO6GEHHOCTM CTPOEHUSI TEeTEPOTPOPHOMN W aBTOTPOPHOM MPOKAPMOTUYHECKMX
KNeToK. MecTo 1 ponb NpoKapunoT B BUoLeHO3ax.

CTpoeHue 1 (hYHKLMOHMPOBaHWE 3YyKapnoTUUeCKOIN KNeTku. INnasMaTnyeckas
mMemb6paHa (nnasmanemma). CTpyKTypa nnasmaTuyeckor MemopaHbl. TpaHCropT
BELLIECTB Yepes Nnia3mMaTUYeCcKyro MeMopaHy: naccuBHbIA (Anddysns, obneryéHHas
Angdysnsa), akTMBHbIA (MEPBUYHLIA M BTOPUYHBLIA aKTWMBHbIA  TPAHCMOPT).
MonynpoHMLaemMocTb MeMOpaHbl. PaboTa HaTpuii-KanMeBoro Hacoca. HA0LUMTO3:
MUHOLUMTO3, (haroumTtos. Ik3oumTo3. KnetouHad cteHka. CTpyKTypa u yHKUUn
KNIETOYHOM CTEHKM pacTeHWiA, rpnbos.

Lintonnasma. LiMto3onb. LiuTockenet. [ABvKeHne ymTonnasmel. OpraHonib!
KneTkn. OgHoMeMbOpaHHble opraHouabl KNeTKK: aHAon asmarnyeckas cets (3AC),
annapat [ofbApKK, JIM30COMbI, WX CTPOeHVWEe W (YHKUMW. B3anMocBA3b
OA4HOMeMOpPaHHbIX OpraHoMAoB KneTkn. CTpOeHWe rpaHyIspHOro PeTuKynyma.
Mexanusm nanpasnenus 6enxoe ¢ DIIC. CUHTE3 PacTBOPUMbIX GenkoB. CUHTe3
KNETOUHbIX MeMOpaH. I nafKuii (arpaHynspHbIin) 3HA0Na3MaTUYECKNIA PETUKYNYM.
CekpeTopHasa (yHKUMA annaparta [fonbMku. Moougurayus benxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 onvoxcu. TPAHCNOPT BELLECTB B
KNeTke. Bakyonu pacTuTenbHbIX KNETOK. KNeTouHbI cok. Typrop.

MonyaBTOHOMHbIE ~ OpraHoMfbl  KMETKW:  MUTOXOHAPWMW,  NnacTufpl.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CTpoeHne U (DYHKUMUM MUTOXOHAPWUA W nnactug. [epBuYHbIe,
BTOPMYHbIE U C/IOXKHbIE NAACTUAbI POTOCUHTE3UPYIOLLMX 3YKapuoT. XN0ponacTbl,
XPOMONNACTbI, TENKOMNACTbI BbICLLUMX PACTEHWIA.

Hememb6paHHble opraHomabl KneTkn CTpoeHne n (yHKUMU HEMEMOPaHHbIX
opraHongoBs KNEeTKW. Prnbocomsl. Ilpomedicymounvie Qunamenmeo.
MuKpomnameHTbl.  Axmunosvie  mukpoguiamenmol. MbILEYHbIE  K/IETKM,
Axmunosvie Komnonenmol HembluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
UeHTp. CTpoeHMe W [BMKEHWE >KTYTUKOB W PecHMYEK. MUKpPOTPYyOOUKM
uutonnasmbl. LleHTpuonb. benxu, accoyuuposarHnvie ¢ MukpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Appo. Obonoyka A4pa, XpomMaTuH, KapuoniasMa, AApbILWLKU, UX CTPOEHUE U
yHKUMN. FaepHblil  6enKoBbId  MaTpUKC. [poCTPaHCTBEHHOE PacnonoXeHne
XPOMOCOM B WHTepdasHOM afpe. Dyxpomamun u 2emepoxpomamur. Benkun
XpPOMaTUHA — TUCTOHbI. Jlunamuka s0epHOl 006010YKU 6 Mmumose. AHoepHviii
mpaxcnopm.

KneTouHble BKNtOUeHMA. CpaBHUTE/bHAA XapaKTepPUCTUKA KNETOK 3yKapuoT
(pacTUTENbHOW, XXMBOTHOM, FPMOHON).

JdeMoHCcTpauu



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

Tabnuubl 1 cxembl: «CTpOeHWE 3YKapuUOTMYECKON KNeTKu», «CTpoeHune
XMBOTHOW  KNeTKnW», «CTpPOeHMe  pacTUTeNIbHOW  KNeTKu»,  «CTpoeHue
MUTOXOHAPUN», «AOp0», «CTPOeHMEe NPOKAPUOTUUHECKON KNETKN».

O6opyaoBaHMe: CBETOBOM MMWKPOCKOM, MUKpOMNpenapatbl PacTUTESIbHbIX,
YKMBOTHbIX K/IETOK, MUKPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTopnass paGora «/I3yyeHMe CTPOEHWS KNETOK  pas/INyHbIX
OpraHn3mMoB».

IIpakTuuyeckas padora «/3yyeHne CBONCTB KNETOUHON MEMOPaHbI».

JlaGopaTopHasi padora «VIccnegoBaHve naasmonMsa U gennasmonusa B
PaCTUTENIbHbIX K/IETKaX».

IIpakTHyeckas padora «/13yyeHne ABMKEHNA LMTOMNA3Mbl B paCTUTESIbHbIX
K/IETKax».

Tema 6. O0OMeH BelleCcTB M NPeBpallleHUAE JHEPIUH B KJIETKe

ACCUMUAIAUNA N AUCCUMUNALNA — Be CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLECTB: aBTOTPO(HbLIA W reTepoOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. OHepreTuyeckoe obecrnevyeHne KeTKU: npespalleHe ATD B
06MeHHbIX npoueccax. PepMeHTaTUBHBIA XapaKTep peakuuin  KIeTOYHOro
mMeTabosmama. PepMeHTbl, MX CTPOEHWEe, CBOWCTBA W MeXaHu3M [eiCTBUS.
KotepmeHTbl. OTANYMA (hepMeHTOB OT HEOPraHNMYeCKMX KaTasim3aTtopoB. benku-
aKTMBaTopbl N GENKU-UHITMOMTOPbLI. 3aBUCMMOCTb CKOPOCTM (DepMeHTATUBHbIX
peakuuii OT pas/inyHbIX PaKTopOB.

MMepBUYHBIA CUHTE3 OpraHMYecKMX BewlecTB B K/eTke. (POTOCUHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmol U NUSMeHmbl peakyuonHo2o yeumpa. PONb XN10ponaacToB B npougecce
(hoTocmHTe3a. CBeToBas U TeMHoBasA hasbl. @omoovixanue, Cs., C4. u CAM-munol
@omocunmesa. NPOAYKTUBHOCTb POTOCKMHTE3A. BNnsHME pa3inyHbIX PakTopoB Ha
CKOPOCTb POTOCUHTE3A. 3HaYeHMe JOTOCUHTE3A.

XeMOCUHTES. Pa3Hoob6pasne OpraHM3mMoB-XeMOCUHTETUKOB:
HUTpUUuMpyoLme 6GakTepuu, >kenesobaktepun, cepobakTepuu, BOLOPOAHbIE
GakTepun. 3Ha4yeHMEe XeMOCUHTE3a.

AHa3pobHble OpraHnsmbl. Bugabl 6poxkeHus. TpoayKTbl OPOXKEHUA U KX
NCMO/Mb30BaHNE YeNOBEKOM. AHAa3pOOHble  MUKPOOPraHM3Mbl  Kak  OObeKTbI
BuoTexHoNnornm n Bo3byanTenn 6onesHen.

A3po6HbIE OpraHu3mbl. ATansl 3HepreTN4ecKoro obmeHa.
MoAroToBUTENbHBIN 3Tan. MKON3 — 6ECKUCIOPOAHOE PacLLENIEHNE FNHOKO3bI.

Bronornyeckoe OKUCNeHMe, UK KNeTOYHoe AblxaHue. Ponb MUTOXOHAPWUIA B
npoueccax 6MoI0rMYecKoro oKmcneHuns. Limknuyeckme peakuun. OKUCINTENIbHOE
(hochopunmpoBaHue. Suepeus memobpanno2o epaouenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszer. TpenmyLlecTBa aspobHOro nytn obmeHa
BeLLLeCTB nepes aHaspoOHbIM. DPPEKTUBHOCTb IHEPreTUUYeCKOro obmeHa.

JleMoHCTpanun

MopTpeTbl: Ox. Mpuctan, K. A. Tumupsaszes, C. H. BuHorpaackuii, B. A.
SHrenvrapar, M. Mutyenn, I'. A. 3aBap3vH.

Tabnumupl U cxembl: «POTOCUHTES», «ODHEPreTUUHECKMIA 0OMEH», «BUOCUHTES
benka», «CTpoeHne hepmeHTa», «XeMOCUHTE3Y.

O6opyaoBaHue: CBETOBOWM MMUKPOCKOMN, 060pyfoBaHMe AN NPUroTOB/IEHNS
MOCTOAHHbLIX 1 BPEMEHHbIX MUKPOMPEnapaTos.

JlaGopaTopuas padora «/13y4yeHune KaTaIMTUYECKON aKTUBHOCTN (hepMEHTOB
(Ha npymMepe amuniasbl UK KaTanasbl)».

JlaGopaTopnass padora «l/I3yyeHMe (hepMEHTAaTMBHOrO pacLlenneHuns
nepokcuaa BOAOPOAA B PACTUTE/IbHBIX U XKMBOTHbLIX KNeTKax».

JlaGopaTopnass padora «CpaBHeHMe [MpoLLeccoB  (POTOCMHTE3a W
XeMOCUHTe3ax.

JlaGopaTopnas padora «CpaBHeHVEe NPOLLECCOB OPOXEHUSA U AbIXaHUSA».

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun MaTtpuyHoro cuHtesa. MNMpuHUMN KOMMNEeMeHTapHOCTU B peakumax
MaTpUYHOro CUHTE3a. Peasm3aumna HacneACTBEeHHOW UH(opMaLmn. eHeTUYeCKNI
KOA, ero CBOWCTBa. TpaHCcKpunuus — maTpuuHbid cuHTes PHK. TpuHumnb
TPaHCKPUMNUMKX: KOMM/IEMEHTAPHOCTb, aHTUMNapanieslbHoCTb, aCUMMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. YyacTue TpaHcnopTHbIX PHK B GuocnHTese Gesika.
Ycnosusi 6rocuHTesa 6enka. KogupoBaHve amMmHOKMUCNOT. Ponb pubocom B
brocuHTE3e Genka.

Cospemennvie npeocmasienuss o cmpoeruu 2enog. OpraHu3auna reHoma y
NMPOKapMoT N 3yKapuoT. Perynauma akTMBHOCTM FeHOB Yy NpokapuoT. ['mnotesa
oriepoHa (. YXKakob, XX. MaH0). Moxexyapuvie mexanuzmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynsyuu pabomol eenos. Perynayms 06MeHHbIX
MPOLLECCOB B KneTKe. KNeTouHbIi rOMeocTas.

Bupycbl — HEKNETOUHbIE POPMbI XXM3HWN 1 06MraTHble napas3nTbl. CTpoeHue
MPOCTbIX U C/IOXHbIX BUPYCOB, PETPOBMPYCOB, 6aKTEPNOMaroB. JKusnennbiil yuxi
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a60/1eBaHNA YeNTIOBEKA, XXMBOTHbIX, pacTteHuid. CMAL4, COVID-19,
coLumasibHble U MeAULMHCKIME NPOBeMbI.

Buoungopmamuxa: unmeepayus u anamuz boavuux maccusos («bigdatar)
CMpPYKmMYypHbIX ouonocuueckux oannwvix. Hanomexuonocuu ¢ buonocuu u Meduuune.
Ipoepammupyemoie pynxyuu 6eaxos. Cnocodovt 00cmasKu 1eKapcms.



JleMoHCTpanun

MopTpeTbl: H. K. Konbuos, 4. V. iBaHOBCKMA.

Tabnuubl n cxembl: «brnocnHTe3 6efika», «"eHeTUYeCKuin Kog», «Bupycbi»,
«baKTepuogarmn».

IIpakTueckasi padora «Co3gaHne Moaenn Bupyca.

Tema 8. JKusHeHHBIA HUKJ KJIETKH

KneTouHbln UuKn, ero nepuogbl M perynaums. WHTepasa M MUTOS.
OC0o6eHHOCTM NpOoLEeccoB, MPOTEKalWMX B MHTepgase. oArotoBka KAeTkM K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUIA  W”
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKIIA) NEPUO/bl MHTepdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaumsa. MNpuHumunbl penamkayumn OHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHbLIA  CUHTE3,  aHTUMNapaine/bHOCTb.
MexaHun3m pennvkauum OAHK. Xpomocombl. CTpoeHMe XpomocoMm. Tenomepsl K
TenoMepasa. XPOMOCOMHbIA Habop KNeTKM — KapuoTun. AuniongHbliii u
ranfiongHoli  Habopbl XPOMOCOM. [TOMOSIOTMYHbIE  XPOMOCOMbI.  [10/10BbIE
XPOMOCOMB!.

JeneHne KNeTkn — MnTto3. CTagnumnm MnTo3a 1 NPOUCXO0AALLME B HUX MPOLIeCChl.
Tunbl MnTo3a. KapnoknHes U UMTOKUHES. BUOMOTMYeCcKoe 3Ha4eHe MUTO3a.

Perynauma MUTOTUYECKOTO UMKNa KNeTku. lMporpammupyemas KnetoyHas
rmbens — anonTos.

KnetoyHoe A4p0, XPOMOCOMbI, (DYHKUMOHaNbHAsA reHOMWUKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «l{ugposas
K1emKay — ououHgopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JemoHcTpanuu

Tabnuubl N cxembl: «KU3HEHHbIA UMK KNETKU», «Mutos», «CTpoeHue
Xpomocom», «Pennukaunsa JHK».

O6opyaoBaHue: CBETOBOM MUKPOCKON, MUKponpenapaTbl: «MWUTO3 B K/eTKax
KOpeLLKa NyKa».

JlaGopaTopnasi  pabora  «l/I3ydeHMe  XpOMOCOM Ha  rOTOBbIX
MUKponpenapartax».

JlaGopaTopnas padora «HabMo4eHNe MUTO3a B K/IETKaX KOHUYMKA KOpeLLKa
nyka (Ha rotoBbIX MUKpOMNpernaparax)».

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

Buonorunyeckoe pasHoobpasue OpraH13mos. OLOHOK/NeTOYUHbIe,
KO/IOHWa/IbHbIe, MHOTOK/IETOYHbIE OPraHU3MbI.

OCO6EeHHOCTY CTPOEHUSA U XKN3HELEATEIbHOCTN OAHOK/ETOYHbIX OPraH13MOB.
BakTepun, apxeu, OAHOK/IETOYHbIE TPUObI, OLHOK/IETOYHbIE BOLOPOC/N, ApYrue
NPOTUCTbLI. KONOHMaIbHbIE OpraHN3MbI.



B3aumocBsA3b 4YacTeil MHOTFOKIeTOYHOro oOpraHusMa. TKaHW, OpraHbl U
cucTembl opraHoB. OpraHnsm Kak egnHoe Lenoe. 'omeocTas.

TKaHW pacTeHWi. TuMbl pacTUTENbHbIX TKaHER: 06pa3oBaTesibHast, MOKPOBHas,
NPoOBOAALLAsA, OCHOBHasA, MexaHu4yeckas. OCOBGEHHOCTU CTPOEHUS, (YHKLUMIA W
PacnonoXeHns TKaHel B opraHax pacTeHWiA.

TKaHWN >XXMBOTHbIX WM 4enoBeka. TUMbl XXUBOTHbIX TKaHei: anuTenvasnbHas,
COeAMHUTENbHASA, MbllweyHas, HepBHas. OCOGEHHOCTU CTPOEHUs, (YHKUMA W
pacnosioKeHNs TKaHen B opraHax XXMBOTHbIX U Ye/loBeka.

OpraHbl. BeretatMBHble M reHepaTUBHbIE OpraHbl pacTeHWil. OpraHbl ©
CUCTEMbI OPraHoB XXMBOTHbLIX N YenoBeka. ®YHKLUNN OPraHoB Y CUCTEM OPraHoB.

Onopa Tena opraHusamoB. Kapkac pacTteHuil. CKefneTbl O4HOK/IETOYHbLIX W
MHOTOKNETOYHbIX XXMBOTHbIX. Hapy)XHbIA 1 BHYTPEHHWIA ckeneT. CTPOeHne 1 TUMbI
COENHEHNS KOCTEMN.

[BuxeHne  opraHusmoB.  [IBWKeHWe  OJHOK/ETOYHbLIX  OpraHu3MOB:
ameébonaHoe, XXryTMKoBOe, pPecHMYHOoe. [BV)KeHMe MHOTFOK/IETOUHbIX PacTeHWM:
TPONMU3Mbl N HAcTUW. [BUMXKEHMEe MHOTOKMETOUHbIX >XMBOTHLIX M YesloBeka:
MblLLeYHasa cuctema. Pedpriekc. CkeneTHble MbILLbI U UX paboTa.

[MTaHne opraHnM3MoB. NornoLeHne BoAbI, Yr1eK1cnoro rasa i MMHepabHbIX
BELeCcTB  pacTeHuaMM.  [nTaHMe  >KMBOTHbIX.  BHyTpuMnonoctHoe
BHYTPUK/IETOUHOE MuueBapeHme. MNuTaHnMe NO3BOHOYHLIX XWUBOTHLIX. OTAensbl
NULLEBAPUTENBHOINO TpakTa. [luueBapuTenbHble >Kenesbl. [ulleBapuTenLHasa
cucTema YesioBeka.

[bixaHne opraHn3mMoB. [bixaHne pacTeHuit. ObixaHue XUBOTHbIX. Anhdy3us
rasoB 4yepes NOBEPXHOCTb KNeTKN. KOXXHOe AbixaHue. [bixaTesibHasd NoBepXHOCTb.
YKabepHoe 1 néroyHoe AbixaHue. [bixaHne NO3BOHOUHbIX XXMBOTHBIX 1 YeNOBeKa.
OBONIOLMOHHOE  YCNOXKHEHWE CTPOEHUA NErKUX TMO3BOHOYHbLIX KMBOTHbIX.
[bixaTenbHaa cuctema 4enoseka. MexaHU3M BEHTUNAUUKW NETKUX Y MTUL, W
MIeEKONUTaKOLWNX. Perynaunsa apixaHus. JbixaTenbHble 06bEMBI.

TpaHCcnopT BELUECTB Y OpraHvM3MoB. TpPaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCNOPT BeLecTB Yy >XXUBOTHbIX. KpoBeHocHasa cuctemMa W eé opraHobl.
KpoBeHoCHad cucTema MO3BOHOYHLIX >KMBOTHLIX W 4enoseka. CepaLe,
KPOBEHOCHbIE COCyfbl U KpoBb. Kpyrn KpoBoob6palleHus. 3BOJOLMOHHbIE
YCNOXHEHUA CTPOEHUS KPOBEHOCHOM CUCTEMbI MO3BOHOYHBIX XXMBOTHbIX. PaboTa
cepaua u eé perynaums.

BblgeneHue y opraHn3moB. BbleneHve y pacTeHuid. BolfeneHne y XXMBOTHBIX.
CokpatuTenbHble BakKyonu. Opradbl BblgeneHusa. ®unbTpauma, cekpeumns wu
obpatHoe BcacbiBaHME KaK MexaHu3Mbl paboTbl OpraHoB BblgeneHus. CBA3b
MOIOCTU Tena C KPOBEHOCHOW W BbIAENNTENIbHOW cucTeMamu. BblgeneHve y



MO3BOHOYHbIX XMBOTHbIX W 4yenoseka. NMoukn. CTpoeHne U (PYyHKLMOHUPOBaHMe
He(poHa. Obpa3oBaHMe MOUM Y YesioBeka.

dawnta y opraHusmMoB. 3awuTa Yy OAHOK/IETOYHbIX opraHusMoB. Cnopbl
GaKTepUi 1 LACTbI NPOCTEMLLMX. 3aLLUMTa Y MHOTOKNETOUHbIX pacTeHUI. KyTukyna.
CpepcTBa NacCMBHON M XMMUYECKOR 3awmnTbl. PUTOHUMIDI.

3alwnTta 'y MHOTOK/IETOUYHbIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHbIE.
3awmta opraHuama ot 6one3Heir. VIMMyHHas cuctemMa 4venoseka. KneTouHbIn v
rYMOpPa/ibHblA UMMYHUTET. BPOXXAEHHBLIA M NPUOBPETEHHBIN  CNEeLnpPUUECcKuia
NMMYHUTET. Teopuns KNoHa/lbHO-CeNneKTuBHOro mmmyHuteta (M. dpamx, ®. M.
BepHeT, C. ToHerasa). BocnanutenbHble 0TBETbI OPraHN3MOoB. Po/ib BPOXAEHHOTO
NMMYHWTETA B Pa3BUTUN CUCTEMHbIX 3a00/1EBaHMIA.

Pa3gpaXmmocTb W perynauus y  OopraHusmMoB. Pa3gpakmmocTb Yy
OAHOK/ETOUHBIX OpPraHn3MoB. Takcucbl. Pa3gpaXXnMoCTb U Perynsauns y pacTeHuil.
PocTOBbIE BELLECTBA U X 3HAYEHNE.

HepBHad cuctema M peniekTopHas perynaums y >XUBOTHbIX. HepBHas
cucTema v eé oTenbl. IBONOLNOHHOE YCNOXHEHME CTPOEHNA HEPBHON CUCTEMbI Y
XUBOTHbIX. OTAeNbl FOMOBHOrO MO3ra MO3BOHOYHBLIX >KMBOTHbIX. Pedinekc u
pediekTopHasa ayra. be3ycnoBHble U YCNOBHbIE PeX/IEKCHI.

['ymopanbHas perynauma U 3HOOKPUHHAA CUCTEMA XKMBOTHLIX U YenoBeKa.
YKenesbl 3HLOKPWMHHOM CUCTEMbI U X TOPMOHbI. [leiCTBME FOPMOHOB. B3anmocssi3b
HEPBHOM N 3HAOKPUHHOW cucTeM. I'mnoTanamo-runodursapHas cucTema.

JlemoHcTpanuu

MopTpeT: L. I1. IaBnos.

Tabnuubl N cxembl: «OAHOKNETOYHbIE BOAOPOC/IN», «MHOMOK/IETOUHbIE
Bogopocu», «bakTepum», «lMpocTeiiwne», «OpraHbl LBETKOBbIX PACTEHWIA»,
«CUCTEMbI  OPraHoB  MO3BOHOYHBLIX XWBOTHbIX», «BHYTpPeHHee CTpOeHue
HaCEKOMbIX», «TKaHW pacTeHui», «KOpHeBble CUCTEMbI», «CTpoeHne cTebns»,
«CTpOEHMEe NNCTOBOIM MNACTUHKM», «TKaHW XXMBOTHbIX», «CKeNeT 4enoBeka,
«luweBaputenbHaa cuctema», «KpoBeHOCHas cuctema», «[bixaTe/ibHas
cucTema», «HepBHasn cucTema», «Koxa», «MblLleYyHas cucTema»,
«BblgenntensHad cuctemMa», «3HAOKPUMHHaA cuctemMa», «CTpOeHMe MbILWUbI»,
«MMyHUTET»,  «KMLEYHOMONOCTHbIE»,  «CxXemMa  MUTaHWS  PacTEHUI»,
«KpOBEHOCHbIE  CUCTEMbI  MO3BOHOYHBLIX >KUBOTHBLIX», «CTpOeHWe runapbi»,
«CTpoeHve nnaHapuu», «BHYTpPeHHee CTPOeHWe [0XKAEBOro 4yepss», «HepBHas
cuctema  pblb»,  «HepBHad  cucTemMa  NArywKkuW»,  «HepeHad  cucTema
npecMmblkawolWmxea», «HepBHaa  cuctemMa  NTUL», «HepBHaa  cucTema
MJIEKOMUTAIOLLNX», «HepBHaa cucTema YenoBeka», «Pediiekc».

O6opyaoBaHMe: CBETOBO MWMKPOCKOM, MUKponpenapaTbl O4HOKNETOYHbLIX
OpraHn3moB, MUKponpenapaTbl TKaHel, pPakoBWHbI MOJIIKOCKOB, KOMEKLMN



HaCEKOMbIX, WTITIOKOXMX, XXMBble 3K3eMMNAPbl KOMHATHbLIX pacTeHui, repbapumn
pacTeHWn pasHblX OTAEeN0B, BaXKHbIE MNpenapatbl XXUBOTHbLIX, CKeNeTbl
MO3BOHOYHbIX, KOMNEKUMN 6ECMO3BOHOUHBIX MMBOTHbLIX, CKENeT YesioBeka,
06opyfoBaHWe 418 AeMOHCTPaLUMM NOYBEHHOIO 1 BO3AYLLHOIO NMUTaHWS pacTeHWA,
pacLLenieHnst Kpaxmana n 6enKoB Mnof AecTBMEM ()epMEHTOB, 060pyA0BaHME ANs
AEMOHCTpaLMK ONbITOB MO NU3MEPEHWNIO XXU3HEHHOW EMKOCTU NErKUX, MexaHn3ma
AbIXaTeNbHbIX ABVKEHWNIA, MOAENN TOMIOBHOIO MO3ra Pas/IMyHbIX XXUBOTHbIX.

JlaGopaTopuas padora «/13y4yeHune TKaHeil pacTeHUI».

JlaGopaTopuas padora «/13y4yeHne TKaHeN XXMBOTHbIX».

JlaGopaTopHnasi padora «l/13y4yeHne OpraHoB LBETKOBOI0 PacTeHNS».

Tema 10. PazmHokeHue U pa3BUTHE OPraHM3MOB

®PopMbl PasMHOXEHNA OPraHM3MoB: 6ecrosfioe (BKIOYas BEreTaTvBHOE) U
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWe,  CrOPY/ALMS,
(hparmeHTaums, KIOHMPOBaHME.

MonoBoe pasmHOXeHWe. [MonoBble KNETKU, Uan rametbl. Meios. Ctaguu
Melio3a. MoBeseHne XpoMocoM B Meio3e. KpoccuHrosep. brnonornyeckmii CMbIch
Melri03a W MOoNnoBOro npoiecca. Meilio3 M ero MeCTO B XXM3HEHHOM UMKNe
OpraH13Mos.

MpeasapoabilleBoe pa3BuTUe. FaMeToreHes y XXMBOTHbLIX. [1010Bble Xenesbl.
O6pasoBaHvie 1 pa3BuUTME NOMOBLIX KETOK. CriepmaToreHes u ooreHes. CTpoeHue
MO/I0BbIX K/ETOK.

OnnofoTBOpeHMe ©  3MOPUOHA/IbHOE Pas3BUTUE KMBOTHbLIX. Crnocoobsl
OM/0A0TBOPEHUSA: HAPYXKHOe, BHYTPeHHee. MapTeHoreHes.

NHamBrayanbHOe pas3BuTME OPraHn3MoB (OHTOreHe3). AMOPMONOrna — Hayka
0 Pa3BUTUM OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyus  mopgocenoe u moodenu mopghocenesa. CTagun 3MbpuroreHesa
XXUBOTHbIX  (Ha npumepe  nArywku).  OpobneHuve. Twunbl  APO6MEHWS.
Jlemepmunuposannoe u Heoepmunuposarnnoe opoorenue. brnacmyna, munsi
oracmyn. OCOBEHHOCTU ApPO6/EHNA MIEKONMUTaKOWMX. 3apoAbILLeBbIe  JINCTKU
(racTpynsauus). 3aknagka opraHoB M TKaHel 13 3apofblLLIeBbIX IMCTKOB. B3avMHoe
BMMSHME 4YacTeil pasBMBalOLerocs 3apojpia (3MO6pMoHanibHas WHAYKLUNS).
3aknafka nnaHa CTPOEHWA D>KUBOTHOTO Kak pesy/nbTaT  UepapXmMyecKmx
B3aMMOMENCTBUIN TeHOB. BnmsiHMe Ha 3MOpPUOHaNIbHOE pasBUTME Pa3INYHbIX
(haKTOPOB OKPY>KatoLLEein cpefbl.

PoCcT ©n pasBuTUE >XXMBOTHbIX. [OCTaMOpUOHaNbHbIA nepuod. lMpsMoe u
HenpaMoe passuTMe. PasButve € MeTamopgo3oM Yy 6eCcno3BOHOYHBLIX U
MO3BOHOYHBIX XMBOTHbIX. BWOMOrMyeckoe 3HayeHMe MpPAMOro U HenpsMoro
pasBUTUSA, UX pacrnpocTpaHeHWe B npupoge. Tumbl pocTa >XMBOTHbIX. DaKTopbI
Perynsaumm pocra XX1BOTHbIX 1 Yyenoseka. CTaaum nocTambproHaIbHOIo Pa3BmUTUA



Y XXUBOTHbIX 1 YenoBeKa. [epnofbl OHTOreHesa yenoBeka. CTapeHne n CMepThb Kak
61osiornyeckme nNpPoLeccsl.

PasMHOXeHVe W pa3BuUTME pacTeHW. ameTouT M crnopoduTt. Melio3 B
YXM3HEHHOM LK/e pacTeHWA. Obpa3oBaHme Crop B nNpouecce Meinosa. FameToreHes
y pacteHuii. ONnojoTBOPEHME N pa3BUTUE PaCcTUTENIbHBIX OpraHu3MoB. [BOMHOe
OMN/I0L0TBOPEHNE Y LIBETKOBbLIX pacTeHuil. Obpa3oBaHune 1 pa3BUTHE CEMEHN.

MexaHn3Mbl Perynsauum OHTOreHes3a y pacTeHU U XXMBOTHbIX.

JdeMoHCcTpaMuA

MopTpeTsl: C. I'. HaBawwmnH, X. LLnemaH.

Tabnuubl 1M cxembl: «BeretaTmBHOE pa3MHOXeHWe», «Tunbl 6ecrnonoro
Pa3sMHOXEHUA», «Pa3sMHOXeHWe XnamuaoMoHaabl», «PasMHOXeHMe 3Br/IeHbI»,
«Pa3MHOXeHMe rnapbl», «Menos», «XpoMoCOoMbI», «I"ameToreHes», «CTpoeHue
AALEKNETKN N cnepMaTo3omaa», «OCHOBHblE CTaauMM OHTOreHesa», «llpsmoe u
HenpsMoe pasBuThe», «Pa3BUTME MAaCKOro >Xyka», «Pa3BUTME capaH4ym»,
«Pa3BuTne NArywkmn», «[BOMHOE OM/0L0TBOPEHNE Y LIBETKOBbLIX PACTEHUI»,
«CTpoeHne cemMaH OAHOAOMbHBLIX U ABYAO/bHbIX PaCTeHU», «KN3HEHHbIA LUKII
MOPCKOW KanycTbl», « X KMU3HEHHbIN UMK MXa», « KWU3HEHHbIN LMK/ NanopoTHUKa»,
«XKM3HEHHBIN LMK/ COCHbI».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTtbl AWLEKNETOK U
cnepmaTo3onaoB, Mofenb «LInKn pasBuTus NAryLKm».

JlaGopaTopHnasi padora «l/I3yyeHne CTPOEHUSA NOJIOBLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IIpakTnueckas padora «BbIBNEHME MPU3HAKOB CXOACTBA 3apOAbILLE
MO3BOHOYHbIX XXUBOTHbIX».

Jlabopatopnasi paGora «CTpOeHMEe OpraHoB pPasMHOXEHMA BbICLUNX
PacTeEHNA».

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3smMoB

icTopnsa CTaHOBMIEHUSA 1 Pa3BUTUS TEHETUKMN KaK Hayku. PaboTbl . MeHaens,
. pe ®pusa, T. MopraHa. Ponb 0TeYEeCTBEHHbIX YUYEHbIX B PasBUTUN TEHETUKMN.
Pa6oTbl H. K. KonbLoBa, H. . Basunosa, A. H. benosepckoro, I". []. KapneyeHko,
HO. A. dununyeHko, H. B. TuModeeBa-PecoBCKOro.

OCHOBHbIe TeHeTUYeCK1e NOHATUA U CUMBOJIbI. [T OMOMOrMYHbIE XPOMOCOMBI,
a/inenbHble TeHbl, anbTepPHaTUBHbIE MPU3HAKK, AOMUHAHTHbLIA N PeLEeCCUBHBIN
NMPU3HaK, roMo3nroTa, reTeposnroTa, YucTas NNHUA, rmopuabl, reHoTUN, eHoTun.
OCHOBHble ~ METOAbl  TEHETUKW:  TUMOPUAOMOTMYECKNA,  LIMTONOTMYECKUNA,
MOJIEKY/ISIPHO-T€HETUYECKMIA.

JleMmoHcTpanuu



MopTtpetbl: . MeHgenb, I'. ge ®pus, T. MopraH, H. K. Konbyos, H. W.
Basunos, A. H. benosepckuin, I'. . KapneueHko, FO. A. ®unmnyeHko, H. B.
TumodheeB-PeCcoBCKMA.

Tabnuubl 1 cxembl: «MeTofbl FeHETUKINY, «CXeMbl CKPeLLNBAHNSA».

JlaGopaTopnass padora «[po3ouia  KaK OObEKT  TeHeTUYeCcKuX
nccnefoBaHnn.

Tema 12. 3aKOHOMepHOCTI/I HacCJEeACTBCHHOCTHU

MoHornépuaHoe ckpewmsaHue. [lepBblil  3aKOH MeHaens —  3aKoH
eflMHO06pasns rMépunaoB NepBoro NoKoseHns. Mpaswno OMUHUPOBaHMS. BTopoi
3aKOH MeHaens — 3aKOH pacLienneHns npusHakos. LinTonormnyeckne OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHns. 'MnoTesa YACTOTbI ramer.

AHanusnpytoulee ckpelmBaHue. NpomMeXXyToYHbIA XapaKTep HacnefoBaHus.
PacLLenneHme npnu3Hakos Npu HEMOSHOM AOMWUHNPOBaHUN.

AnrnépunaHoe ckpelmBaHue. TpeTuin 3akoH MeHens — 3aKoH He3aBUCUMOr0
HacnefoBaHMA NPU3HaKOB. LiMTonornyeckne 0CHOBbI AUTMOPUAHONO CKPELLMBaHUS.

CuennieHHoe HacnefoBaHue npu3HakoB. Pab6oTtbl T. MopraHa. CuennieHHoe
HacnefoBaHWe TEeHOB, HapylUeHWe CLENIeHns Mexay reHamu. XpoMOCOMHas
TEeopusa HacneaCcTBEHHOCTH.

"eHeTUKa nona. XpoOMOCOMHbIN MexaHWU3M orpefeneHmst nona. Aytocombl 1
MO/I0Bble XPOMOCOMbI. [TOMOraMeTHbIn 1 reTeporaMeTHblil non. eHeTUyeckas
CTPYKTYypa NosoBbIX XPOMOCOM. HacnegosaHme Npu3HaKoB, CLEMNIEHHbLIX C NOJIOM,

[CeHOTMN KaK LieNIocTHaa cuctema. MienoTponms — MHOXeCTBEHHOE fieCTBYE
reHa. MHOXeCTBEHHbIA annenvsM. B3auMofeicTsue HeansieflbHbIX  FEHOB.
KomnnemeHTapHOCTbL. nuctas. lNonvmepus.

["eHETUYECKMIA KOHTPO/Tb Pa3BUTUA PACTEHUIA, XKMBOTHbIX W Ye/IOBEKA, a TaKXXe
(PM3MONOrNYECKMX  NPOLLECCOB,  MOBEAEHUSS U KOTHUTUBHBLIX  (DYHKLWNA.
["eHeTUYeCKMe MeXaHM3Mbl CUMOMOreHesa, MexaHU3Mbl B3aUMOAENCTBUSA «X03AMH
— napasnT» K «X039MH — MUKPOOMOM». [eHeTUYEecKMe acnekTbl KOHTPONS U
N3MeHeHNs1 HacNeACTBEHHON MH(OPMaLMK B MOKONEHNAX KNETOK 1 OpraHn3mMoB.

JdemoHcTpanuu

MopTpeTsl: I'. MeHaens, T. MopraH.

Tabnmupl 1 cxembl: «[epBbliA U BTOPOW 3aKOHbI MeHgens», « TpeTuii 3aKoH
MeHgensa», «AHanusnpyloLlee CKpewmBaHue», «HenonHoe AOMWUHMPOBaHME,
«CUensieHHoe HacnefoBaHVWe MPU3HAKOB Yy Apo30gunbl», «[eHeTMKa nona»,
«Kapuotnn  4yenoseka», «Kapuotun Apo30ogunbl», «Kapuotun  NTUupbl»,
«MHOXXECTBEHHbIV annennsm», «BsammoaencTeme reHoB».

Ob6opyfoBaHve: Mofenb AN AEeMOHCTpauMu  3aKOHOB  efMHO06pas3us
rmopnaoB MepBOro MOKOMEHWA W pacLUernieHus Mnpu3HakoB, MOAeNb [Ans
AEMOHCTpPaLUMN 3aKOHa HEe3aBUCMMOrO HacnefoBaHWS MPU3HAKOB, MOAENb ANA



LOEeMOHCTpaUun CLEnIeHHoro Hac/nefoBaHus MNpPU3HAKOB, CBETOBOW MWKPOCKOT,
MUKponpenapar: «po3odmnax.

IpakTuueckasn padora «l/I3yyeHne pe3ynbTatoB  MOHOMMOGPUAHOIO
CKpeLLMBaHUA Y ApP030UNbI».

IIpakTHyeckass  padora  «/I3yyeHne  pe3ynbTatoB  AUTMOPUAHOIO
CKpeLLMBaHuA Y 4PO30UNbI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3anmogeicteme reHotuna v cpegbl nNpu  (hOPMUPOBaHUK  (heHOTUNA.
I3MeHUMBOCTbL MpPU3HaKoB. KayeCTBEHHbIE WU KO/IMYECTBEHHbIe MPU3Haku. Buapl
MN3MEHYMBOCTW: HeHaceACTBeHHasA U HacNeACTBEHHas.

MoanpukaumoHHad M3MeHUMBOCTb. Ponb  cpedbl B (DOPMUPOBAHUN
MOANMPUKALMOHHON N3MEHYMBOCTM. Hopma peakumn npusHaka. BapuaunoHHbIR
psg 1M BapuauuoHHas Kpueasi (B. WoraHHceH). CBoilcTBa MOANPUKALIMOHHON
N3MEHYMBOCTH.

["eHOTMMMYeCKas N3MeHYMBOCTb. CBOMCTBA FeHOTUMUYECKOW M3MEHUYNBOCTW.
Buabl reHOTUMMYECKON N3MEHYMBOCTN: KOMOMHATMBHAS, MyTaLMOHHaS.

KombuHaTBHas M3MeHYMBOCTb. Meilo3 M NosioBoM MNpoLecc — OCHOBa
KOMOWHATMBHOW U3MEHUYMBOCTU. POSIb KOMBUHATVBHOWN M3MEHUMBOCTY B CO3AaHMM
reHeTMYecKoro pasHoobpasuns B npeaeniax 04HOro Bmaa.

MyTaunmoHHas W3MEHYMBOCTb. Buabl MyTauuid: TeHHble, XPOMOCOMHbIE,
reHomHble. CrOHTaHHble W MHAYUMPOBaHHble  MyTauuun. AOepHole W
uutonnasmaTnyeckme mytaumm. ComaTUYeckue U NnonoBble MyTauun. NpuYmHbI
BO3HWKHOBEHUA  MyTauuit. MyTareHbl M WX BAUSHWE Ha  OpraHu3Mmbl.
3aKOHOMEPHOCTN MyTaLMOHHOro npouecca. 3aKOH TFOMOJSIOTMYECKUX PALOB B
HacneacTBeHHON mameHumBocTn (H.. BaBunoB). BHesfgepHas M3MEHUMBOCTbL U
HacnefCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPOJIb INUCEHEeMUYEeCKUX qbakmopoe 6
HACIe008AHUU U USMEHYUBOCMU (])eﬂomunuqecmtx NPUSHAKOB Y OPp2AHU3MOE.

JdemMoHcTpanuu

MopTpeTbl: . e ®pus, B. MoraHHceH, H. V1. BaBunos.

Tabnuubl 1 cxembl:  «Bugbl  n3MeHUMBOCTM», «MoAnpUKaLMOHHaA
N3MEHYNBOCTbY, «KomMbunHatnsHas N3MEHUMBOCTbY, «Meli03»,
«OnnogoTBOpeHME, «I"eHeTUYeCKMe 3a60/1eBaHNA YeNoBeKa», «Buapl MyTauuiis.

O6opyoBaHMe: XuBble U repbapHble 3K3EMMNAPbI KOMHATHbIX PacTEHWUNA,
PUCYHKW (hoTorpaduim) XXNBOTHBIX C PasIMYHbIMU BUAAMW N3MEHYMBOCTW.

JlaGopaTopHhasi pabora «MccnepgoBaHme 3aKOHOMepHOCTel
MOAN(UKALMOHHOW  M3MeHYMBOCTM. [1OCTpOEHMe BapuauMOHHOIO psiga WU
BapUaLMOHHON KPUBOW».



IpakTuyeckass padora «MyTaumm y [po3ounbl  (Ha  rOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBeKA

Kaprotnn uenoseka. MexXzayHapoaHaa nporpamma WMcciefgoBaHua reHoma
yesioBeka. MeToAbl  M3y4YeHWA  TEHETUKU  Ye/OBeKa:  reHeaslorMyeckuil,
GNN3HELLOBbIN, LINTOreHETUYECKUNA, NONYNSAUMOHHO-CTAaTUCTUUECKUNA,
MOJIEKYNAPHO-TeHETUYECKMA. CoBpeMeHHOoe onpegeneHune reHoTmna:
MO/IHOreHOMHOEe CEKBEHMPOBaHWe, reHOTUNUPOBaHWEe, B TOM 4YUCNe C MOMOLLbIO
MLIP-aHann3a. HacneacTBeHHble 3a60/1eBaHNA YenioBeka. ["eHHble 1 XPOMOCOMHbIe
0onesHN 4enoseka. bBonesHM ¢ HacneACTBEHHOW MNpeapacnoOXeHHOCTLHO.
3HayeHVe MeAULMHCKOW TeHeTUKM B MPefoTBPALLEHUN N IEYEHUN TEHETUYECKNX
3aboneBaHM Yyenoseka. MeaMKO-reHeTU4ecKoe KOHCYnbTUpoBaHue. CTBOMOBbIE
KNeTKW. TTOHATME «TeHETUYECKOro rpys3a». OTUYECKMe acreKTbl UCCef0BaHNIA B
061aCTN peflakTMPOBaHNA FreHOMA 1 CTBOJIOBbIX KNETOK.

CeHeTUYeCKMe (aKTOpbl MOBbLILIEHHOW YyBCTBUTE/IbHOCTU YenoBeKa K
(hM3MYECKOMY N XMMUYECKOMY 3arps3HeHUIO OKpYXKatoLLel cpefbl. FeHeTu4yeckas
NpeapacnooXKeHHOCTL YeloBeKa K NaTo/Iornam.

JlemoHcTpanuu

Tabnuubl 1 cxembl: «KapuoTun 4Yenoseka», «MeTofbl U3yUYeHUS TEHETUKU
yenoBekar, «I"eHeTnYecKne 3a60/1eBaHNA Ye/loBEKa.

IpakTuuyeckasn padora «CocTaBneHVe N aHaIN3 POLOC/IOBHOM».

Tema 15. Cesntekuusi OpraHu3MoB

JomecTnkauma n cenekumsa. 3apoxkaeHue cenekunm n OMeCcTUKaumn. YyueHue
H. . BaBunoBa 0 LleHTpax NPOUCXOXAEHUS M MHOroobpasusi Ky/nbTYpPHbIX
pacTeHuid. Ponib cenekuun B CO34aHNM COPTOB PacTEHWNIA U MOPOL XKMBOTHbIX. Copr,
nopoga, Lwramm. 3aKOH roMOI0rMyYecKnX psagoB B HaceACTBEHHOW M3MEHUYNBOCTY
H. V. BaBnnoBa, ero 3HauyeHue A5 cenekuMoHHoM paboThl.

MeToabl CENeKUMOHHON paboTbl. WCKYCCTBEHHbI OTOGOP: MacCoBbI U
NHANBUAYa/IbHbINA. JTansl KOMOWHALMOHHOW  CeNeKuuu. cnbiTaHne
npoussoauTeneid no notomctey. OTOOP MO rEHOTMNY C MOMOLUGIO OLEHKM
(peHOTMMa NOTOMCTBA 1 OTOOP MO reHOTMMY C NOMOLLbLO aHanmsa JHK.

NCKYCCTBEHHbIA ~ MyTareHe3 KakK  MeTOf  CeNeKUMOHHOW  paboTbl.
PagnaLOHHbIR N XMMUYECKMIA MyTareHe3 Kak UCTOYHWK MyTauuii y KyNbTYPHbIX
(hopM opraHuM3moB. Wcnosb3oBaHWE TEHOMHOrO pefakTUpPOBaHWA W METOLOB
peKoMOUHaHTHbLIX AHK 414 nonyyeHns MCXO4HOro maTtepuana ana cenekumm.

MonyueHwne NnoAUMNIOUI0B. BHyTpuBMaoBas rmépugmsanms.
BNM3KOPOACTBEHHOE  CKpeluvBaHMe, WM MHOpuAWMHT.  HepoacTeBeHHOe
CKpewnBaHve, UM aytopuauHr. FeTeposnc n ero npuyunHbl. Mcnonb3oBaHue
reteposnca B cenekuuun. OTtaanéHHas rmopuamsaums. NpeogoneHne 6ecnioams



MEeXBUWAOBbIX TMOpUA0B. [LOCTUXEHNSA CeNeKUMM PaCcTeHUI U XXMBOTHbBIX. «3enénas
PEBOIIOYUA).

CoxpaHeHue 1 n3yYeHne reHeTUYECKMX PeCYPCOB KYIbTYPHbIX PACTEHWI U UX
ANKNX POAMYEn ANS CO34aHMS HOBbIX COPTOB U TMOPUA0B CeIbCKOXO3ANCTBEHHbIX
KYNbTYyp. MH3yuenue, coxpanenue u ynpasieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBbIX U APOMDBICII0BbLX  IHCUBONIHBIX 6 UYENAX YVIYUULEHUA
cywyecmeyromux u CO30aHUsl HOBbIX I’lOpO(), JAUHUL U Kpoccos, 6 nmom uucie ¢
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008AHULL, Nepedosblx uoell U
nepcnekKmueHsvlx MexHoaI02Ull.

JdeMoHCcTpaMu

MopTtpetbl: H. . Basunos, . B. MuuypuH, . A. KapneueHko, 1. Tl
NykbaHeHKo, b. J1. Actaypos, H. bopnoyr, 4. K. benses.

Tabnuubl N cxembl: «LIeHTPbI MPOUCXOXAEHNA 1 MHOT000Pa3ns KybTYPHbIX
pacTeHUin», «3aKOH FOMOIOrMYECKUX PAAOB B HACc/MeACTBEHHOW WM3MEHUMBOCTU»,
«MeTogpl cenekunmn», «OThanéHHas ruopuamsaums», «MytareHes».

JlaGopaTopHas padora «/13y4eHne COPTOB KyNbTYPHbIX pPacTeHU 1N NOPOS,
LLOMALLHUX XXUBOTHbIX».

JlaGopaTopuas padora «/13y4yeHne MeTO0B CENEKLNN PaCTEHNIA».

IpakTHyeckasn padora «[1pPVBMBKA PACTEHUIA».

Ikckypeust «OCHOBHble MeTOAbl M AOCTVDKEHWUA CeNeKuUM pacTeHUd U
YXMBOTHbIX (Ha CENEKUNOHHYIO CTaHUuIo, NnJeMeHHYH (hepmy,
COPTOMCNbITaTE/IbHbIA  Y4acCTOK, B TeMNIMYHOE XO3AWCTBO, B iabopaToputo
arpoyHVBEPCUTETA UM HAYHHOTO LieHTPa)».

Tema 16. BuorexHoorusi ¥ CHHTeTHYECKAs1 OMOJIOT U

OO6beKTbl, MCMNOMb3yeMble B OMOTEXHOMOMMKW, — K/IETOYHbIE W TKaHeBble
KYNbTYpbl, MWUKPOOpPraHn3mbl, 74 XapaKTepucTunka. TpagnumoHHasn
buoTexHonorusa:  xneboneyeHune, MOMyYeHWE  KUC/IOMOJIOYHBIX  MPOAYKTOB,
BUHOAeNne. MUKpPOBMONOTrMYeCKUii cuHTe3. OOBLEKTbI  MUKPOOMONOrMYEeCKMX
TeXHO/0rnia. NMpon3BoAcTBO 6e/1Ka, aMMHOKUCIOT U BUTaMUHOB.

Co3faHne TEXHOMOrMA U MHCTPYMEHTOB LiefieHarnpaB/ieHHOr0 NU3MeHeHUs Y
KOHCTPYMPOBaHNS reHOMOB C Lie/Ibi0 NOJTyYeHUA OPraHn3MoB U UX KOMIMOHEHTOB,
COAepXKalux He BCTPeyaroLLmecs B Npupoae GMOCUHTETUYECKIME MYTH.

KnetoyHas mHXeHepusi. MeTofbl Ky/bTypbl KNeTOK U TKaHeil pacTeHWid K
XMBOTHbIX. KpunobaHkn. Comartuyeckasd rnmépuamsaums mn  comaTUyecKuia
ambpuoreHes. lcnonb3oBaHWe raniougoB B CeNeKuMn pacTeHWid. [lomyuenue
MOHOKIOHANbHBIX anmumel. Ycnonv3osanue MOHOKIOHANbHBIX U NOJTUKIOHAIbHBIX
anmumen 6 Mmeduyure. VICKYCCTBEHHOE OM/IOA0TBOPEHNE. PeKOHCTPYKLUUS
ANLEKNETOK U KIOHMPOBaHME XXMBOTHbLIX. MeTog TpaHCniaHTauuu agep KAeTok.



Texuonozcuu 0300]?06]281—11/!}1, KYJbmusuposarnusl U MUKPOKJIOHAIbHO2O PA3MHOMNCEHUA
CeNbCKOXO3AUCNBEHHBIX KYAbMYP.

XpoMOCOMHaA W TeHHas WHXeHepus. VICKYCCTBEHHbIA CUHTE3 TreHa WU
KOHCTpyupoBaHue peKoMOuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
LOCTVXXeHNS U NepCrneKTUBbI XPOMOCOMHOW Y TeHHOW MHXXEHEPUN. DKONOrMYeCcKme
N 3TUYECKME NPO6/IEMbI FTEHHOW MHXXEHEPUN.

MeauumHcKne 6uotexHonoruu. rNMoctreHomHasa undgposas meguumHa. MLP-
AMarHoctmka. MeTabo/IoMHbIA  aHaIn3, TeHOLEHTPUYECKMIA aHaM3 npoTeoma
YesoBeEKa A7 OLEHKM COCTOSHMA €ero 340poBbs. lcnonb3oBaHWe CTBOJIOBbIX
Knetok. TapreTHaa Tepanusa paka. 3D-6uovHXeHepusa [4ns  pas3paboTKu
(hyHAaMeHTa/IbHbIX OCHOB MeAULMHCKUX TEXHOMOMMA, CO34aHNA KOMIMIEKCHbIX
TKaHeil CoYeTaHWeM TEXHOJIOMNA TPEXMEPHOIO GUONPUHTUHIA N CKadgongmHra
A1 peLleHns 3aaay nepcoHaIn3npPoBaHHON MeANLMHBI.

Co3faHne BEKTOPHbIX BaKUMH C Lefblo 06ecreyeHnss KOMOUHMPOBAHHOW
3awmTbl OT BO36yauTenein OPBIA, ycTaHOBMEHWE MOMEKYNAPHbIX MeXaHU3MOB
(hyHKUMOHMpOoBaHMsA PHK-cogepxalmx BMPYCOB, BbI3bIBAKOLIMX 0COO0 OMacHble
3a60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JlemoHcTpanuu

Tabnuubl N cxembl: «Acnonb3oBaHe MUKPOOPraHM3MOB B MPOMbILL/IEHHOM
NPON3BOACTBE», «KNeToUHaA MHXeHepua», «I eHHasa MHXXeHepusa».

JlaGopaTopnas padora «/13yyeHne 06bEKTOB OBUOTEXHOMOMUN»,

IIpakTuyeckas padora «[1ony4yeHne MONOYHOKUC/ILIX MPOLYKTOB».

Oxckypeusi «BYOTEXHOMOMMA — BadKHEWWas MpPoM3BOAUTENbHAA CUNa
COBPEMEHHOCTM (Ha BUOTEXHOIOrMYECKOe NPOM3BOACTBO).

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE 3BOJIONMUOHHBIX NpeIACTABJICHUNA B
ouosioruMn

3BoNOLUMOHHAA Teopua Y. [apsuHa. [1pe4nocbiikM  BO3HWKHOBEHMUA
AapByHM3Ma. XK13Hb 1N Hay4vHasa featenbHocTb Y. JapBuHa.

[BWXyLLMe cunbl 3BoMOLMN BUAOB No Y. [lapBuHy (BbICOKas MHTEHCMBHOCTb
Pa3MHOXEHUS  OpPraHM3MoB, HAac/MeACTBEHHas W3MEHYMBOCTb, Oopbba 3a
CYLLLeCTBOBaHWE, eCTECTBEHHbIA U NCKYCCTBEHHBIA 0TOOP).

OdopmneHne cuHTETUYECKO Teopun 3somouun (CT3I). HeiTpanbHas
Teopus 3Bomoumn. CoOBpeMeHHas  3BOMIOUMOHHAA  6uonorus.  3HayeHue
3BOFOLMOHHONM Teopuun B (hOPMNPOBaHNM eCTECTBEHHO-HAYYHON KapTUHbI MUpa.

JlemoHcTpanuu



MopTpeTbl: ApuctoTens, K. JIuHHel, XK. b. lamapk, 3. XK. CeHT-Unep, XK.
KtoBbe, Y. fapsuH, C. C. YeTtsepukos, L. L. LUmanbrayseH, k. XongeiH, O. K.
benses.

Tabnmupl 1 cxembl: «CucTema Xnsoi npmpodbl (Mo K. JInHHeto)», «JlecTHULa
XMBbIX cyLlecTs (Mo Jlamapky)», «MexaHnu3M popmM1poBaHMs MPUCMOCOBNEHNIA Y
pacTeHWn N XXMBOTHbIX (M0 JTamapKy)», «KapTa-cxema MapLupyTa nytewecTsus Y.
HapBuHa», «Haxogkn Y. [dapBuHa», «®DopMbl 6OpPbObI 3a CYLECTBOBAHMEY,
«[opogbl rony6ei», «MHOroobpasme KynbTypHbIX ()OpM KanycTbl», «lopogbl
[AOMaLLHNX XXMBOTHbIX», «CxeMa 06pa3oBaHuNA HOBbIX BMAOB (N0 Y. [apBuHy)»,
«CxeMa COOTHOLUEHNS ABMXYLIMX cUn 3BONHOLUNN», «OCHOBHbIE TOMOXKEHNS
CUHTETUYECKOW TEOPUM 3BOJTHOLNN.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak anemeHTapHaa efuHuua 3sonounn. CoBpeMeHHbIe MeToabl
OLEHKN TeHeTMYecKoro pasHoobpasvst M CTPYKTYpbl nonynsunid. M3meHeHue
reHooHZa MONyNAUMM KaK 3/1eMeHTapHOe 3BO/IOUMOHHOE fABfieHMe. 3aKOoH
reHeTMYecKoro pasHoeecus K. Xapau, B. BaiH6epra.

AneMeHTapHble (akTopbl (ABVKYLME CUbl) 3BOMKOUMW. MyTauMOHHbIR
npouecc. KombuHaTVBHas W3MeHUYMBOCTb. [lpeiid TreHOB —  C/y4aiHble
HeHarnpaB/ieHHble N3MEHEHWS YacToT asneneit B nonynaumnax. ekt oCHoBaTeNs.
Ippexm OGymoLiounozco eopaviuka. CHUMCEHUE 2eHemUdecK020 pPa3H000pa3usL:
npuuunsl u creocmsusi. llposenenue agpghexma opeiigha 2enos 8 6orbLUUX U MATILIX

NONYIAYUSIX. Mwurpauun. N3onaumsa MonyNALMiA:; reorpauyeckas
(npocTpaHCcTBEHHas), bronornyeckas (PenpoayKT1BHas).
ECTeCTBEHHbIN OTOOP — HanpaBnAWMA akTop 3BonoUMN. PopMbl

eCTECTBEHHOro oTbopa:  ABWXKYLMA,  CTabUIN3MPYIOLWNIA,  pa3pbiBatOLLUIA
(an3pynTuBHbIA). TonoBoit 0T60pP. BO3HMKHOBEHME W 3BOMOLUMA COLMAIBHOIO
MOBEAEHMS XXMBOTHBIX.

MpnCnoco6/eHHOCTL  OPraHU3MOB  KaK  pes3y/ibTaT  MUKPO3BOHOLUN.
BO3HMKHOBEHWE NPUCNOCO6IEHNIA Y OpraHnM3MoB. ApoMopdo3bl 1 nanoagantaumm,
Mpumepbl NPMUCNOCO61eHMIA y OpraHN3MOB: MOPG0/IOrMYecKme, U3N0N0ryecKue,
buoxummnyeckme, noeegeHyeckne.  OTHOCUTENILHOCTb  MPUCMOCO6/IEHHOCTU
OpraH13Mos.

Bug, ero kputepuu un  CTpyKTypa. BupoobpasoBaHve Kak pesynbTaT
MWKPO3BoOUMK. M3onauma — KN4YeBOn (hakTop BWA006pazoBaHusa. TyTn u
Cnocoobl BUA006pa30oBaHUS: annonarpuyeckoe (reorpaduyeckoe),
cumnatpuyeckoe  (3K0OI0rMYeckoe), &MIFHOBEHHOE» (nonunnonansauus,
rmépunamsauyms). AnamTenbHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl HOPMUPOBaHNA BMOIOMMYECKOro pasHo0bpasus.



Ponb 3BONOLMOHHOK 610/10rMKM B pa3paboTKe Hay4HbIX METO0B COXPaHEHUS
6uopaszHoobpasnsa. MUKPOIBOMIOLUMA M KO3BOMOUMA NApasMToB M UX XO3SEB.
MexaHn3Mbl (DOPMMPOBAHNSA YCTONYMBOCTM K aHTMOMOTMKAM W1 CrOCOObI 60pbObI C
He#.

JdeMoHCcTpaMu

MopTpeTbl: C. C. YeTBepukos, 3. Mawp.

Tabnuubl 1 cxembl: «MyTauMOHHasA W3MEHUYMBOCTbY», «[1oMyNALMOHHAS
CTPYKTypa Buga», «Cxema nposBieHns 3akoHa Xapan—BaiH6epray», «BuxyLume
CWUNbl 3BOMTOLMUNY», «IDKONOrMYecKas U30MAUMUA NONYNALUMin CeBaHCKON open,
«["eorpagmyeckas n3onaumsa MMCTBEHHMLbI CUOUMPCKOW U NIMCTBEHHMLbI AayPCKOW»,
«[onynAuMOHHbIE BOMHbI YNCNEHHOCTU XULLHWUKOB U XXepTB», «CxemMa AeiCTBuS
eCTEeCTBEHHOI0 0T60pa», «PopMbl 60PbObLI 38 CYLLLECTBOBaHNEY», «HAYCTPUASIbHbIN
MenaHm3M»,  «KuBble  MCKOMaemble»,  «[MOKPOBUTENbCTBEHHAs  OKpacka
XXMBOTHbIX», «[lpefynpexaarollas OKpacka >XUBOTHbIX», «®dU3N0I0rnyeckme
agantaumm», «lpucnocobneHHOCTb OpPraHM3MoB U €€  OTHOCUTENIbHOCTb,
«Kputepumn Buaa», «Buapl-aBoiHMKN», «CTPYKTypa Bua B npupoae», «Crnocoobbl
B1L006pa30BaHusA», «["eorpamyeckoe B1UL006pa3oBaHmne TPEX BULOB NaHAbILLIEN»,
«DKO/OrM4yeckoe BWA006pa3oBaHMe BWUAOB CUHUL», «[1OMMNIOMUALI PaCTEHWUIA,
«KanycTHO-peieyHbIin rnopuna.

O6opyoBaHue: repbapumn pacTeHni, KONEKUUM HaCeKOMbIX, Yydena nTuu, 1
3Bepei ¢ npuMepamMm pasiMyHbIX MNPUCMIOCO6/IEHNIA, YyYdena NTULL U 3Bepeit pasHbIX
BUAOB, repbapun pacTeHUMin O6M3KMX BMAOB, 006Pa30BaBLUMXCSA pPa3IMUHbIMU
criocobamu.

JlaGopaTopuas padora «BbISBNeHVEe N3MEHUMBOCTIN Y 0COBEN 0HOIO BUAA.

JlaGopaTopuas padora «[1pnucnocobieHnst OpraHnM3mMoB N X OTHOCUTE/IbHAS
L1e/1eCO06Pa3HOCTb.

JlaGopaTopnass pab6ora «CpaBHeHVWe BWAOB MO MOPMONOrNYECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yibTaThl

MeToabl  M3Yy4eHUs  MakpoaBo/oUuMW.  TafeoHTONIOrMYecKne  MeTOApb!
n3ydeHUs asonoumn. TlepexofHble  (OPMbl K (DUNOreHETUYECKME  PsdbI
OpraH13Mos.

Buoreorpaduueckme metodbl U3yyveHUs 3sonoumn. CpaBHeHue (opbl U
(hayHbl MaTepuMKOB M OCTPOBOB. Buoreorpauyeckne obnactu 3emnn. Buibl-
3HAEMUKMN N PESTUKTI.

AMOPUONOrNYeCKMe 1 CPaBHUTEILHO-MOPMOIOrMYEeCKNe METOAbI U3YYeHUs
3BONOUMN. [eHETUYECKMe MeXaHU3Mbl 3BOJIOLMU OHTOreHe3a W MOSAB/IEHUS
3BO/IIOUMOHHBIX ~ HOBLUECTB.  [OMONIOTMYHbIE U aHA/IOTUYHbIE  OpraHbl.
PyovmMeHTapHble  opraHbl M araBu3Mbl.  MONeKynspHO-reHeTuYecKue,



OMOXMMUNYECKME N MaTeMAaTMYECKE METOAbI U3YUYeHWs 3BONHOUMN. TOMONOrNYHbIE
reHol. CoBpemMeHHble MeTOAbl MOCTPOEHMUSA (DUNOreHeTUYECKUX [ePeBbeB.

XPOMOCOMHbIe MyTaL MK 1 3BONOLUSA TeHOMOB.

Ob6Lme 3aKOHOMepPHOCTM (MpaBuna) 3BOMKOUMKN. [lpunyun cmenst ynryuil.
HeobpatumocTb 3Bonoumn. AganTmBHas pagvaumsd. HepaBHOMeEpPHOCTb TeMIOB
3BOJTIOLMMN.

JleMoHCTpanun

MopTpeTbl: K. M. Bap, A. O. Kosanesckuit, ®. Mionnep, 3. leKKenb.

Tabnmupbl N cxeMbl: «PUNOreHETUYECKUI PAL NOLAAN», «APXEONTepUKe»,
«3Bepo3ybble  Awepbl»,  «Cterouedanbl»,  «PUHMOPUTLI»,  «CeMeHHble
ManopoTHUKK», «buoreorpagmyeckme 30Hbl 3emaun», «[pend KOHTUHEHTOBY,
«PefnnKTbl», «Haya/lbHble CTaguuM 3MOPUOHAILHOrO PasBUTUA  MO3BOHOYHbIX
YXMBOTHbIX», «[OMO/MIOTNYHbIE W  aHa/IOTMYHble  OpraHbl», «PYAUMEHTbI»,
«ATaBu3MbI», «XpPOMOCOMHble Habopbl YesioBeka W LuMMMaH3e», «[faBHble
HarnpaBneHnsa 3BONOLUNNY», «O6LLIME 3aKOHOMEPHOCTW 3BOJTIOLINNY.

O6opyaoBaHMe: KOMIMEKUMKN, Tepbapun, MYNSXW KCKOMAaeMbIX OCTATKOB
OpPraHn3mMoB, MYNAXKMU FTOMOJIOTUYHbIX, aHaIOTNYHBIX, PYAVMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KOJIEKLMN HACEKOMbIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuyHble runotesbl MPOUCXOXKAEHUS XXU3HM Ha 3emnie. ABMOreHes wu
naHcrnepmus. [loHay4Hble NpPeAcTaBieHNs 0 3apOXKAEHUN XXU3HWN (KpeauoHN3M).
['MnoTe3a NOCTOAHHOIO CamMo3apOXKAEHUA XXN3HU 1 € ONpoBepXXeHne onbiTamu .
Peaw, /1. CnannaHuaHu, J1. Mactepa. MponcxoxaeHme XXn3Hm n actpobnosnorus.

OCHOBHbIe aTansl HeopraHM4ecKoMm 3BOHOLNN, MnaHeTapHas
(reonorvnyeckas) aBonOUMA. XUMUYECKas 3BOMOUMA. AOMOTeHHbIA CUHTE3
OpraHMYecKkunx BeLLlecTB M3 HeopraHudeckmx. OnbiT C. Mwunnepa u . FOpu.
O6pa3oBaHue nonMmepos 13 moHomepoB. KoauepsaTHas runotesa A. . OnapuHa,
rmnoTesa nepBMYHOro OynboHa [pK. XongeWHa, reHeTudyeckas runotesa I,
Ménnepa. Pubosumbl (T. Yek) m runotesa «mupa PHK» Y. [un6epra.
dopmmpoBaHne MembpaH 1 BOSHMKHOBEHWE MPOTOK/ETKMN.

VcTopua 3emnm u meTobl eé nsyyeHus. VickonaemMble opraHMyeckme ocTaTku.,
["eoxpoHonorus n eé metogbl. OTHOCKTENbHAs U abCoMOTHAA TEOXPOHO/OrUS.
["eoxpoHoNornyeckas LWKana: 30HbI, 3pbl, NepUOabl, AMOXMU.

HavanibHble 3Tanbl OpraHMYeckon 3sontouun. TlosBNeHME U 3BOMOLMSA
MepBbIX K/ETOK. IBoNOUUA mMeTabonmsma. BO3HMKHOBEHME MEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIE BUONMEHKM KaK aHalor NnepBbIX Ha 3eMsie CO0OLLECTB.
CtpomaTonuTel. [MpoKapnoThbl N 3yKapuoThl.



[MponcxoxeHne 3yKapuoT (CMMOMOreHes). SBONHOLMOHHOE MPOUCXOXKAEHNE
BUPYCOB. [MpOUCXOX/AEHNEe MHOrOK/ETOYHbIX OpraHu3MoB. BO3HMKHOBeHWE
OCHOBHbIX Py MHOrOK/NETOYHbIX OPraH1N3MOoB.

OCHOBHble 3Tanbl 3BOMOUMM BbICLUMX pacTeHUA. OCHOBHblE apoMOpPdO3bl
pacTeHuid. Bbixof pacTeHMid Ha cyuwly. [losiBneHWe CMNOPOBbIX PAaCTEHUIA W
3aBoeBaHMe UMW cywn. CeMeHHble pacTeHus. [TpoMCXOXAeHWEe LBETKOBbIX
pacTeHUNA.

OCHOBHble 3Tanbl 3BOMOUMMA YKMBOTHOrO Mupa. OCHOBHblE apoMOpP(O3bl
XVBOTHbIX. BeHpcKas (hayHa. KeMOpUIACKMIA B3pbIB — MOAB/IEHNE COBPEMEHHBIX
TUNOB. MepBble XOPAOBbLIE XXMBOTHbIE. XXWU3Hb B BOAE. DBOMOLUMSA NO3BOHOUHbIX.
MpoucxoxaeHne amubunin n pentuamin. TPoNCXoXKAeHWe MIEKOMUTAKLWKX W
ntuy. MpuHUMN  KaoyeBoro apomopdgosa. OcBoeHWe 6eCro3BOHOYHLIMU 1
MO3BOHOYHbLIMW YKMBOTHbLIMU CYLLIN.

Pa3BuTME XMU3HM Ha 3emnie Mo 3pam W nepuogam: apxei, MpoTepo3oMn,
Naneo3omn, Me3030i, KaiH0o30i. O6LLIas XapaKTepUCTUKa Knnumarta U reoIormyeckmx
npoueccoB. NosBneHWe 1 pacuBeT XapaKTepHbIX OpraHuW3MoB. YTeobpasoBaHue:;
ero ycrioBus 1 BANSHME Ha ra3oBblil cCOCTaB aTMOC(epb!.

MaccoBble BbIMMPaHUA — 3KONOMMYECKME KPU3UCbI NPOLLIOro. MpuynHbl 1
CNeACTBMSA MacCOBbIX BbIMMPaHWil. COBPEMEHHbIA 3KOMOTUYECKUIA KPU3KC, ero
ocobeHHocTW. Npobema coxpaHeHMst 6opasHO06pasns Ha 3emrie.

CoBpeMeHHas cucTeMa OpraHM4yeckoro mupa. MpuHUMNbl Knaccuhmkaumm
OpraHn3moB. OCHOBHbIE CUCTEMATUYECKME rPynbl OpraHU3MOoB.

JemoHcTpanuu

MopTpeTbl: ®. Pean, J1. CnannaHuaHw, J1. MNMactep, N. . MeuHukos, A. U.
OnapuH, K. XongeiH, I'. Ménnep, C. Munnep, I'. KOpn.

Tabnmubl 1 cxemMbl: «Cxema onbiTa ®. Pean», «Cxema onbita J1. [Nactepa no
N3y4YeHNIO CaMO03apoXKAeHUA XU3HU», «Cxema onbita C. Mwunnepa, I'. KOpu»,
«OTanbl  HEOPraHW4Yeckom  3BOMOLUMM»,  «[ €OXPOHOMOrMYecKas  LLKana»,
«HavanbHble 3Tanbl OpraHNYeckKolr 3BoMUUM», «Cxema 006pa3oBaHUsi 3yKapuoT
NyTéM cumbuoreHesa», «CucTema >XMBOM npupodbl», «CTpoeHuWe BUpyca»,
«Apomopo3bl  pacTeHnn», «PUHMOPUTLI», «OAHOKNETOUYHbIE BOLOPOCUY,
«MHOrokneTouHble Bogopocn», «Mxu», «[1anopPoTHUKU», «[ 0/I0OCEMEHHbIE
pacTeHus», «OpraHbl LIBETKOBbIX PaCTEHUI», «CXeMa pa3BUTUS XKMBOTHOIO MMPa,
«Apomopho3bl XMBOTHbIX», «lMpocTeiiwmne», «KnweyHoNonocTHbIe», «Mnockue
yepBu», «UneHUcToHorme», «PblObl», «3eMHOBOAHbIE», «[TpecMbIKatoLLMECH»,
«MTUYbl», «MnekonuTaroLme», «Pa3BuTre XU3HMN B apXeincKomn ape», «Pa3BuTue
XW3HW B NPOTEPO30MCKON 3pe», «Pa3BUTME >KM3HU B Mase030MCKON 3pe»,
«Pa3BnTUE XXN3HN B ME3030/CKOIN 3pe», «Pa3BUTHE KXU3HWN B KaNHO30MCKOI 3pe,
«CoBpeMeHHast cMCTeMa OpraHM4YecKoro Mupa.



Ob6opyaoBsaHue: repbapun pPacTEHU Pa3IMYHBLIX OTAEN0B, KOJNEKUUN
HaCeKOMbIX, BIa&XKHbIE MpenapaTtbl XXMBOTHbIX, PAKOBMHbI MOJITKOCKOB, KOMIEKL MK
UTNIOKOXMX, CKENETbI MO3BOHOUHbIX XXMBOTHbIX, Yy4esia NTuL, 1 3Bepeit, KONeKLmm
OKaMeHeNoCTel, MOoMe3HbIX WCKOMaeMbIX, MY/SHXKM OpPraHNYecKMx OCTaTKOB
OpraH13Mos.

BupryaiabHas sadoparopHast pabora «MogfenvmpoBaHue onbIToB Munnepa—
KOpw Mo n3yyeHnto abMoreHHOro CMHTe3a OpraHNYecKNX CoOeUHEHWIA B MePBUYHOA
aTmocepe».

JlaGopaTopHasi pa6ora «/I3yyeHrMe WM OMNMcaHME WCKOMAaeMbIX OCTATKOB
[PEBHMX OpraHn3MoB».

IlpakTHueckasi padora «VI3yyeHWe OCOOGEHHOCTeN CTPOEHWUA PacTeHWiA
pasHbIX OTAEN0B».,

IIpakTuueckas padora «/13yyeHne 0COBGEHHOCTEN CTPOEHUS NO3BOHOUYHbIX
YXNBOTHbIX».

Tema 5. [IpoucxoxkaeHune 4eji0BeKa — AHTPOIOTeHe3

Pasgens! 1 3aga4v aHTponosiorun. MeTofbl aHTPONONOTUN.

CTaHOBNeHVEe MNPeACTaBeHWIA O MPOUCXOXAEHUN YenioBeKa. PennrnosHble
B0O33peHuns. COBpeMeHHbIe Hay4Hble TEOPUMN,

CXO0ACTBO YenoBeKa C XXMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHNE Ye/lI0BeKa.
CBuaeTensCTBa  CXOACTBA  YefioBeKa C )KMBOTHbIMW:  CPaBHUTE/IbHO-
MOP®0/IOrNYECKNe, amMBpPUONOrnyeckue, (h1310/10r0-6MOXNMIUYECKNE,
nosefeHYeckne. OTNNYMA YeI0BEKA OT XKMBOTHbIX. MPAMOXOXAEHME Y KOMMEKC
CBAA3aHHbIX C HUM MpPU3HaKOB. Pa3BuMTME FO/I0BHOrO MO3ra M BTOPON CUMHA/IbHOM
CUCTEMBI.

[BmxyLine cunbl (PakTopbl) aHTPOMOreHesa: 6UONOrMYecKmne, coumnasbHbIe.
CoOoTHOLIEHME BMOMTOMMYECKMX U CoLMabHbIX ()akTOPOB B aHTPOMOreHese.

OCHOBHble CTaAuMu aHTpororeHesa. PaHHWe 4enoBeKoOOpasHble 006e3bAHbI
(MPOKOHCY/bI) 1 paHHME MOHTUAbI — 00LLMe NPeaKn YenoBeKoobpasHbIX 00e3bsH U
nofen. ABCTpanonUTEKN — ABYHOrne npefiku niogei. YenoBek ymenbiid, nepsble
N3roTOBNEHUS OpyAniA Tpyda. YenoBek NpsaMoXoAsLmia U NepBblid BbIXOA NtOAEN 3a
npegenst Adpukn. Yenosek reiaensbeprckmini — 06Wmin Npeaok HeaH4epTaIbCKOro
YesioBeKa M YesioBeKa pasymMHOro. YenioBeK HeaHAepTabCKUA KakK BWUf NHOAEN
XOMI04HOr0 KAMMaTa. YenoBeK pasyMHbIi COBPEMEHHOrO TUMa, AEHUCOBCKWIA
YefloBEK, OCBOEHMe KOHTMHEHTOB 3a npefenamu Adpukun. [ManeoreHeTnka u
naneoreHoMuKa.

SBOMOLUMSA COBPEMEHHOIO YenoBeKa. ECTECTBEHHbIN OTOOP B MONYNALMSAX
yesioBeka. MyTalMOHHbIA npouecc M nonmmopguam. MonynsumMoHHbIE BOJHbI,
Apeind reHoB, MuUrpaums n «3geKT ocHoBaTeNs» B MOMysUMAX COBPEMEHHOIO
yesioBeka.



Uenoseyeckne pacbl. [loHATME O pace. bonblune pacbkl: eBporneoniHas
(eBpasuiickas),  aBCTpasio-HerpovaHas  (3KBaTtopuasibHasl),  MOHrO/IouAHas
(asnatcko-amepukaHckas). Bpema W MyTW paccefieHMs 4YenoBeka Mo MJaHeTe.
EQMHCTBO  4enoBeveckMx  pac. HayyHasd  HecoOCTOATE/IbHOCTb — pacu3Ma.
Mprcnocob/eHHOCTb  YenoBeKka K pasHbIM  YCNOBMAM  OKPY>KalOLLEen cpefbl.
BnvsHue reorpaguyeckoit cpeapl v gpeida reHoB Ha MOPQOIOTrM0 U PU3NONOT IO
yenoBeka.

MexancumnanmHapHole  metodbl B (hm3mdeckoil  (6MONOrMYecKoi)
aHTpornosiorMn.  OBOJIOUMOHHAA  aHTpoMosiorMsg U Masle0aHTPOoNosIorus
YesioBeYeCcKMxX nonynauui. bruocoumanbHble MUCCnefoBaHMS NPUPOAbI YesloBeka.
VccnepnoBaHve KO3BOMOLMM BMO/IOTMYECKOT0 Y COLMAIbHOIO B YeslI0BeKeE.

JleMoHCTpanumn

MopTpeTbl: Y. AapsuH, J1. Jukn, A. A. PornHckuii, M. M. I'epacumos.

Tabnmupl 1 cxembl: «MeTofbl aHTPONOMOrMN», «I"0NOBHOW MO3I Ye0BEKa,
«YenoBekoobpasHble 06e3bsHbI», «CKeneT YenoBeka W CKeneT LMMMIaH3e»,
«PYyANMEHTbI U aTaBU3MbI», «[1BUXKYLLME CU/bl aHTPONOreHe3a», «BOHOLNOHHOE
PEBO  4YenoBeKa», «ABCTPa/IONUTEK», «YenoBek  yMenblit»,  «Yenosek
MPAMOXOAALLMIA», «[JeHUCOBCKUIA YenoBek» «HeaHaepTabLbl», «KpOMaHbOHLIbI»,
«[peaKkn yenoBeka», «3Tanbl 3BO/IOLNN YeoBeKa», «Pacbl Ye/I0BEKa».

O6opyfoBaHMe: MyNsHXKM  OKaMeHeNocTed, MpeAMETOB  MaTepuaibHOM
KyNbTypbl MPeAKoB 4enoBeka, penpogykuun  (dortorpadpumn) KaptmH ¢
MUMONOrMYECKUMN N OUONENCKMMUN  CHOXXETAMU  MPOUCXOXAEHNS YeN0BEKa,
(hoTorpadmm Haxo[oK MCKOMaeMbIX OCTATKOB Ye/IOBEKA, CKENeT YesioBeKa, MO/ b
yepera YesioBeka 1 Yepena LWMMMaH3e, MOZe/b KNCTU YeoBeKa U KUCTU LUMMIMaH3e,
MOZeNn Topca NpeaKoB YenoBeka.

JlaGopaTtopunass paGora «/I3ydeHne OCOOEHHOCTE CTPOEHMSI CKeneTa
4e/I0BEeKa, CBA3AHHbIX C MPAMOXOXAEHNEM>.

ITpakTHyeckasn padora «/13yyeHre 3KOMOrMYeCKMX afanTalin YenoBeka.

Tema 6. Jxkojgoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAI0PraHM3MEHHbIX CHCTEM C OKPY:Kalolleil cpenoi

3apoxaeHue v passutue akonoruu B Tpygax A. N'yméonoara, K. @. Pynbe, H.
A. CeBepuoBa, 3. lekkenda, A. TeHcnn, B. H. CykauéBa. Pasfenbl n 3agayu
aKonorun. Ceasb 3KOIOMMM C APYTUMU HayKaMu.

MeToabl akonorun. onesble HabNOAEHUA. DKCMEPUMEHTbI B 3KOMOTUN:
NpupoaHble 1 nabopatopHble. MogenvposaHve B 3KONOrMW. MOHUTOPUHT
OKpY>KatoLLIel cpefpl: NOKasbHbIA, PErMOHaNbHbIV U FNO6a/bHBbIA.

3HauyeHne  3KOMOTMYECKUX 3HAHWIA  ANs  4YenoBeKa.  JKOM0rMyeckoe
MMPOBO33PEHNE KaK OCHOBa CBfA3el 4YenioBevecTBa C npupogon. dopmmposaHue
3KOIOrMYECKON Ky/bTypbl Y 9KONOrMUYEeCKON rpaMOTHOCTY Hace/leHus.



JleMoHCTpanun

MopTtpeTbl: A. T'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, 3. 'ekkenb, A.
TeHcnn, B. H. Cykaués.

Tabnuupl 1 cxembl: «Pa3genbl akonornm», «Metogpl 3Koiormm», «Cxema
MOHUTOPUHIa OKPYXKatoLLEein cpefbl».

JlaGopaTopnass  padora «3yyeHne MeTO/0B 9KO0/IOMMYeCKmX
nccnefoBaHnn.

Tema 7. Opranusmsl U cpea OOUTAHUS

SKoNornyeckre MakTopbl ¥ 3aKOHOMEPHOCTU KX AencTBudA. Knaccugunkaums
9KOJIOrMYECKMX (DaKTOpOB: abMoTUYeCcKMe, B1UOTHUYECKMNe, aHTponoreHHble. ObLyme
3aKOHOMEPHOCTU [eNCTBUSA 3KOMormyecknx haktopos. lMpasuno muHumyma (K.
LLinpeHrenb, KO. JInbumx). TonepaHTHOCTb. IBPUOUOHTHLIE U CTEHOOWOHTHbIE
OpraHu3Mbil.

AbnoTtunyeckme Gaktopbl. CBET KakK 3KOMOrMYecKu aktop. [eicTeume
pasHbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHu3Mbl. DKOMOrMYecKme rpynnbl
pacTeHWd U >KMBOTHbLIX MO OTHOLWEHWIO K CBeTy. CurHanbHas pofib CBeTa.
doTonepmoaunsm.

TemnepaTypa Kak 3KOMOrMyecknin aktop. [encTeve TemnepaTypbl Ha
OpraHu3mbl. ONKUIOTEPMHbIE Y TOMONOTEPMHbIE OpPraHn3mbl. IBPUTEPMHbIE U
CTeHOTepMHbIe OpraH13Mbl.

BnaXHOCTb Kak 3KOonornveckmin akrop. [pncrnocobneHnst pacTeHuin K
NoAAepKaHNio BoAHOro GanaHca. Knaccuimkaums pacTeHUiA Mo OTHOLUEHUIO K
BoZe. [MpncrnocobneHns XMBOTHbBIX K MU3MEHEHWNIO BOAHOTO pexuma.

Cpefbl 006WMTaHMA OpPraHM3MOB: BOJHasA, Ha3eMHO-BO3AYLLHasA, MOYBEHHas,
rnyouHHas  MOAMOYBEHHas,  BHYTPUOPraHuU3MeHHasd.  PU3NKO-XMMUYECKUe
0C0BEHHOCTU cpef, 06UTaHMs OpraHn3mMoB. INprcnocobneHns opraHM3MoB K XKNU3HK
B pa3HbIX cpefax.

buonornyeckne putMmbl. BHewHWe WM BHYTpeHHME pPUTMbl. CyTOYHbIE ©
roAuyHble puUTMbI. prcnocobn1eHHOCTb OPraHN3MOB K CE30HHbIM M3MEHEHUAM
YCNOBUIA XXN3HW.

YXn3HeHHble opMbl OpraHmM3MoB. MOoHATHE 0 XXN3HEHHOW opme. XKN3HEHHbIE
(hopMbl pacTeHWid: [epeBbsi, KyCTapHUKMW, KyCTapHWYKW, MHOrOfIeTHWE Tpasbl,
OfHONeTHMe TpaBbl. XXN3HEHHbIe (DOPMbl XXMBOTHBIX: TMAPOONOHTLI, TE0OUOHTSI,
a3p06bMOoHTLI. OCOBEHHOCTN CTPOEHMA M 06pasa XKMU3HW.

BruoTtnyeckme aktopbl. Buasl GUOTUYECKMX B3aUMOLENCTBUIA: KOHKYPEHLNS,
XULWHNYECTBO, CMMOMO3 1 ero (opmbl. lMapasutusm, Koonepauus, MyTyanu3m,
KOMMEHCa/IN3M (KBapTUPaAHTCTBO, Hax/1e6HNYeCTBO). HeTpodunueckne
B3aMMOMENCTBMSA  (Tommyeckue,  hopuyeckue,  habpuyeckne).  3HayeHue



OMOTUYECKNX B3aMMOAENCTBUIA AN CYLIECTBOBaHWA OpraHU3MoB B Cpeje
06uTaHMA. MPUHLMM KOHKYPEHTHOIO UCKHOYEHMS.

JleMoHCTpanun

Tabnuubl N CXeMbl: «3KoMormyeckne Maktopbl», «CBETOBON CMEKTP,
«OKONOMMYECKMe TPYMIbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «TensioKpoBHbIE
XXVBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «PU3MONOrMYecKne aganTaumm
XXMBOTHbIX», «Cpefbl 00UTAHUS OpPraHnU3MoB», «BMONIOTNYECKME PUTMbI»,
«XKM3HEHHbIE (hOPMbI PaCTeHUI», «XKN3HEHHbIE (DOPMbI XXMBOTHbIX», «OKOCUCTEMA
LLUIMPOKOSINCTBEHHOrO fieca», «DKOCUCTEMA XBOMHOro necax», «Llenn nutaHus»,
«XULHNYECTBO», «[apasnTunsm», «KOHKYpeHLNs», «CnUmMo103»,
«KOMMeHcann3m».

O6opyfoBaHMe: repbapun PacTEHUn U XMBOTHbLIX, MPUCMOCOOIEHHBIX K
BMIUAHUIO Pa3/INYHbIX 3KOMOMMYECKMX (paKTopoB, repbapun CBETONHOMBLIX,
TeHeNM0OMBLIX U TEHEBLIHOC/IMBbLIX PACTEHWIA, CBETO/HOOMBbIE, TEHENO6MBbLIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUs, repbapun 1 KOMNeKUMn Tensiontoomssbix,
3MMOCTOMKNX, MOPO30YCTOMUMBBLIX PacTEHWUA, Yy4dena NTUL, U 3Bepeit, repbapum
pacTeHuid, OTHOCALMXCA K rurpotmTam, Kcepogutam, mMe3ouTam, KOMHATHbIE
pacTeHus AaHHbIX TPy, KOMNeKUUN XXMBOTHBIX, 0OMTalOLWMX B PasHbIX cpefax,
repbapv M KOMNEKUMW PacTEHUA U XKMBOTHBIX, 06/1aJal0LWMX YepTamu
MPUCMOCO6/IEHHOCTN K CE30HHLIM W3MEHEHMSIM YCMOBWIA XKM3HW, repbapumn u
KONMEKUMN PacTEHUIn N XKMBOTHbLIX Pa3/IMUHbLIX XU3HEHHbIX (HOPM, KONneKuun
YXMBOTHbIX, Y4aCTBYHOLLMX B PA3/INYHbIX OUOTUYECKMX B3aMMOAEACTBUAX.

JlaGopaTtopuasi pabora «BbIfBNeHMe nNpUCNOCco6/eHNA OpraHM3MoB K
B/IUSHUIO CBETa».

JlaGopaTtopnass padora «BblfBNeHMe npucnocobneHnii opraHM3MoB K
B/IMSIHUIO TEMMEPATYpPbI».

JlaGopaTopuas padora «AHaTOMUYECKME OCOOEHHOCTU PAaCTEHUI N3 pasHbIX
MeCT 06UTaHUA».

Tema 8. DKo10rus BUAOB U MOILYJISA UM

JKOMOrMYeCKe  XapakTepucTuknm  nonynduymun.  llonynaumsa  Kak
6uonornyeckas cucrtema. Poib HeOAHOPOAHOCTM Ccpedbl, (hM3nYecKnX Gapbepos K
0C06eHHOCTEN 6roornyM BULOB B (hOPMMUPOBAHM MPOCTPAHCTBEHHON CTPYKTYpbI
nonynsaunii. OCHOBHble MoKasaTenu MNonynsuun: YMUCNEHHOCTb, MIOTHOCTD,
BO3pacTHasd W MofoBasi CTPYKTYpa, POXAAeMOCTb, MPUPOCT, TEMM PoOCTa,
CMEPTHOCTb, MUrpauus.

Jkonornyeckaa CTpyktypa nonynaumn. OueHKa YMCNEHHOCTU MOMyNsauun.
AvHamunka nonynsaumm n eé perynsaums. BUOTUYeCKMiA NoTeHUWan Mnonynsuuu.
MogenvpoBaHue AMHaMUKN nonynaumn. Kpyeble pocta YACIEHHOCTM NOMYsSuUN.
KpuBble BbDKMBaHWA. Perynaums 4ucieHHOCTM Monynauuii: posib  (DakTopos,



3aBUCALLMX U He 3aBUCALLMX OT MIOTHOCTWU. DKOMOTMYeCKue cTpaTermm suaos (r- v
K-cTparerun).

MoHATME 06 3Konornyeckorm Huwe suga. MectoobutaHve. MHoromepHas
MOAENb 3KONMOrMYecko Huwm k.M. XaTumHCOHa. Pa3mepbl 3KOMOrMYeCKOMn
HULWK. TToTeHUManbHasa 1 peannsoBaHHaa HULLIN.

Bug kak cuctema nonynauuid. Apeanbl BUAOB. Buabl U UX XU3HEHHble
cTpaternn. SKoN0rnyecKmne aKBUBAIEHTDI.

3aKOHOMEpPHOCTU MOBEAEHMS W MUrpauui >XXMBOTHbIX. Buonornyeckue
WNHBA3NMN Yy>KepOoLHbIX BUAOB.

JdeMoHCcTpaMu

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl ”  CXeMbl: «IKOJIOTUYECKME XapPaKTEPUCTUKM  NOMYNALMN»,
«[lpocTpaHCcTBEHHaA  CTPyKTypa  nonynauyum», «Bos3pacTHble  nupamunibl
nonynaunmn», «CKOpPOCTb  3acefieHns  MOBEPXHOCTM  3eMan  pas/IMyHbIMU
opraHusaMamm», «Mogesb 3KONOrnm4eckom HUWm K. . XaTunmHcoHa».

O6opyfoBaHue: repbapun pacTeHNiA, KONNEKLMN XNBOTHBIX.

JlaGopaTopnas padora «[1pnrcnocobneHns ceMsaH pacTeHWUI K pacceleHNIo.

Tema 9. Ikosorusi coo0mIECTB. IKOJOTHYECKHE CHCTEMBbI.

CoobulecTBa opraHvM3amoB. buoueHO3 M ero CcTpykTtypa. CBAsu mexay
opraHusaMamu B 61MOLEHO3E.

JKocuctema Kak OTKpbiTas cuctema (A. K. TeHcnn). DYHKUMOHASbHbIE
GM0OK/ OpraHM3MOB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefyLeHTbI.
Tpodmyeckne ypoBHW. Tpodmueckne uennu KM ceTn. ABMOTUYECKME O/IOKK
aKocucTeMm. [MouBbl U UMbl B 3KOCUCTEMAX. KpyroBopoT BELLECTB 1 NMOTOK 3HEPruun
B 9KOCUCTEME.

OCHOBHbIe NoKa3saTesni 3KOCUCTeMbI. BrioMacca 1 NPOAYKLUMA. IKOMOrNYecKme
nvpaMupl Ynces, 6omacchl U 3HEPTUn.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HanpasneHHble 3aKOHOMEPHbIE CMEHbl COOOLLECTB — CyKLeccuun. epBuyHbIe U
BTOPUYHbIE CYKLECCMM W WX TMPUYUHbI. AHTPOMOreHHble BO3AENCTBMS Ha
cykKueccun. KnnmakcHoe coobLectso. bropasHoobpasne 1 NosHoTa KPyrosopoTa
BELLECTB — OCHOBA YCTOMNYMBOCTU COOOLLIECTB.

[pupoaHbIe 3KOCUCTEMbI. Jxocucmemuvl 03€p u pex. IKocucmemvl MoOpel U
OKeaHo8. Dxocucmemol myndp, J1ecoe, cmened, nycmoslHb.

AHTPOMOreHHble 3KOCUCTEMbI. Arpoakocucrtema. ArpoueHos. Pasnnyums
MeXy aHTPOMOreHHbIMU U NPUPOLHBLIMU 3KOCUCTEMAMMU.

Yp6oakocuctembl. OCHOBHble KOMMOHEHTbI ypbo3kocucTeM. [ropofckas
opa n ayHa. CuHaHTponmM3aums TFOPOACKON (hayHbl. Buonornyeckoe u
X03MCTBEHHOE 3HaYeHMe arpo3KoCUCTEM N YPOOIKOCUCTEM.



3aKOHOMEPHOCTY (POPMUPOBAHMSI OCHOBHbIX B3aMOAECTBUIA OPraHU3MOB B
aKocucteMax. Porb kackadnoeo sghghekma u 6uU008-30upuxamopos (Kuoyesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. [epeHOC IHEPTUUN U BELLECTB MeXAY
CMEXHbIMWN 3KOCUCTEMAMW. Y CTONYMBOCTb OpraHM3mos, I'IOI'IyJ'IFILI,l/IM N 3KOCUCTEM
B YCNOBUAX ECTECTBEHHbLIX N aHTPOMONeHHbIX BO3A€VICTBVII7I.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONo2eHHo2o 6o3deticmeusi. MeTofonoruna
MOHWUTOPUHIa eCTECTBEHHBLIX N aHTPOMOIreHHbIX 3KOCUCTEM.

JdeMoHCcTpaMu
MopTtpeT: A. K. TeHCnn.
Tabnuubl KN CXeMbl: «CTpyKTypa  OuOLEHO3a»,  «3KocucTema

LLIMPOKO/INCTBEHHOrO fleca», «KOCUCTEMA XBOMHOro neca», «®yHKUMOHabHbIE
rpynnbl OpraHM3MOoB B 3KOCUCTEME», «KPYyroBOPOT BELLECTB B 3KOCUCTEMEY, «Llenu
NUTaHna (nacTouliHas, AeTPUTHas)», «IKOMOrMYecKas nupammaa UnUCen»,
«OKOoNornyeckass nupammaa 61MomMacchbl», «3KOMOrMyeckas nupammaa sHeprum»,
«ObpasoBaHmne 60n10Ta», «lepBMUUHasA CyKLeccus», «BoccTaHOBNEHME feca Mnocre
noXkapa», «3KocUCTeMa 03epa», «ArpoleHo3», «KpyroBopoT BeLLECTB M MOTOK
3HEPrum B arpoLieHo3e», «Mpumepbl ypO0O3IKOCUCTEMY.

O6opygoBaHue: repbapmmn pacTeHWiA, KOMNEKLMN HACEKOMbIX, Yy4vena NTuL, 1
3Bepeit, repbapun KynbTYPHbIX U AMKOPACTYLLMX pacTeHWI, akBapuyMm Kak MOAe/b
3KOCUCTEMBI.

IpakTuyeckas padora «/13yyeHne v onmcaHne ypo0o3aKoCUCTEMbI».

JlaGopaTopHass paGora «/3yyeHune pa3HOOOpa3ns MENKNUX MOUBEHHbIX
YNIEHUCTOHOMMX B Pa3HbIX IKOCUCTEMAX.

DKCKypeust «DKCKypCUsa B TUNUYHbLIA 6uoreoueHos (B aybpasy, 6epesHsiK,
e/IbHUK, Ha CYX0/10/1bHbIN NN MONMEHHbIV Nyr, 03epo, 60/10T0)».

DKCKypeusi «IKCKYPCUS B arposkocuctemy (Ha mnone wan B TernsM4yHoe
X0351MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

Buocthepa — obuwiennaHeTapHad 060n104ka 3emMnn, rAe CyLWecTBYeT WK
CyLLleCTBOBasa XXU3Hb. Pa3BUTME NpeacTaB/ieHnin o Gruoctepe B Tpygax 3. 3tocca.
YueHue B. . BepHaackoro o buocepe. Obnactn 6rocgeps! 1 eé coctas. XKnBoe
BeLLLeCTBO brocdepb 1 ero PYHKLMK.

3aKOHOMEPHOCTK CyLLecTBOBaHUS buocdepbl. OcobeHHOCTM Brochepbl Kak
rnobanbHol 3KocUCTeMbI. JuHaMuyeckoe paBHoBecre B Guoctepe. KpyroBopoTsl
BELLLECTB 1 G1OreoXmmMuYeckme UMKnbl (Yrnepoaa, azota). PUTMUYHOCTb SIBNEHWIA B
buochepe.



30HasIbHOCTL 6unocepsl. MoHATHE 0 61oMe. OCHOBHbIE GOMbI CYLLUW: TYHAPA,
XBOWHbIE Jieca, CMellaHHble W LUMPOKONUCTBEHHbIE fleca, CTEeMW, CaBaHHbI,
MYCTbIHW, TPONMUYECKME Nleca, BbICOKOropbs. Knmmar, pacTUTeNIbHbIA N XKUBOTHbIIA
MUP GUOMOB CyLLN.

CTpyKTypa 1 (DYHKLMA XKUBLIX CUCTEM, OLIEHKA MX PECYpCHOro noTeHLmana n
GrochepHbIX YHKLNNA.

JleMoHCTpanun

MopTpeTbl: B. . BepHaackuid, 3. 3tocc.

Tabnuubl 1 cxembl: «"eocgepbl 3emnun», «KpyrosopoT asoTa B Npupoaes,
«KpyroBopoT yrnepoja B npupoge», «KpyroBopoT KUCM0poAa B MNPUPOIE»,
«KpyroBopoT Bofbl B npupoge», «OCHOBHble 6MOMbI CyLn», «Knumatunyeckue
nosica 3eMnu», «TyHapa», «Tanra», «CMmeLllaHHbIn necy», «LLINpOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA NeC».

O6opyaoBaHue: repbapum pacTeHNIA pasHbIX GUOMOB, KONNEKLMN XKNBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

JKOMOrMYecKne Kpuancbl M UX NpUYMHbL. Bo3geicTene 4enoBeka Ha
buochepy. 3arpssHeHne BO3ayLLUHON cpebl. OXpaHa Bo3ayxa. 3arpssHeHve BOAHON
cpeabl. OxpaHa BOAHbIX pecypcoB. PaspylleHue noysbl. OxpaHa MOYBEHHbIX
pecypcoB. 13MeHeHne Kiumara.

AHTPOMNOreHHOe BO3JENCTBME HA PaCTUTE/bHbIA W XXMBOTHbIN MuUp. OxpaHa
PacTUTENbHOIO W XXMBOTHOrO Mupa. OCHOBHble MPUHLMMbLI OXpaHbl MPUPOAbI.
KpacHble KHuUrn. Oco60 oxpaHsemble npupoaHble Tepputopun  (OOTMIT).
BoTaHn4yeckmne cagbl 1 300/10MMYECKME NMapKu.

OCHOBHble MPUHUMMbLI YCTOMYMBOIO pPasBUTUA YeNloBeYeCTBa U NPUPOAbI.
PauvoHanbHOE  MpUPOAOMNoONb30BaHNME M COXpaHeHWe  BMONIOrM4Yeckoro
pasHoobpasms 3emnn. OO6LLUME 3aKOHOMEPHOCTU [/100a/bHbIX 3KOMOrMYECKMX
Kpn3ncoB. OCO6EHHOCTY COBPEMEHHOIO KpM3nca 1 ero BepPOSTHbIE MOC/eACTBUS.

Pa3BuTMe METOAOB MOHWUTOPMHIa PasBUTUA  OMAaCHbIX TEXHOTEHHbIX
npoueccoB. Cucmemuvie UCCIC008AHUSL nepexooa K pecypcocbepezaroujeil U
KOHKYPEeHmMOCnocobHol sHepeemuke. buonocuueckoe paznoobpasue u buopecypcoi.
HaquHaJZbele qu)OpMClLﬁ/IOHHble cucmemaul, O6€C}’l€llu6611‘01/b;u€ ()ocmyn K
umﬁopmauuu nO COCMOSAHUIO OMOENbHbIX 6u006 U 3Kocucmem. OcHogbl
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
P€KOHcmpyKI4M}Z MOPCKUX U HA3EMHbIX IKOCUCmeM.

JdemoHcTpanuu

Tabnumupl 1 cxeMbl: «3arpsisHeHMe aTMocqepbl», «3arpsasHeHme rnapocgepb!»,
«3arps3HeHne NouBbl», «MapHNKOBLIN 3ththeKT», «OC060 OXpaHsiemMble NPUPOAHbIE
TeppuTopumn», «Mofenv yrnpasiseMoro Mupa.



O6opyaoBaHue: (oTtorpaun OxpaHAeMbIX pPacTeHUA M XUBOTHbIX KpacHoi
KHUrK Poccuniickon degepaunm, KpacHOM KHAMM permoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roCc COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyvarowmmMmncs nporpamm  cpegHero o6uwiero 06pasoBaHWA:  JIMYHOCTHbIE,
MeTanpeaMeTHbIE U MPeaMeTHbIE,

B CTpyKType NMYHOCTHLIX pe3ynbTaToB OCBOEHMSA NporpaMmMbl Mo 6monorum
BblAefleHbl CNefytoLme COCTaBNAoLME: 0CO3HAHNE 06YyYatoLLMMMNCA POCCUIACKON
rpaXX4aHCKON NAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOONPefeneHunto, uanuuue momusayuu K  00yYeHMIO  BMOMOrnK,
yerenanpasientoe paszeumue BHYTPEHHUX YOEXAEHWIn NIMYHOCTU Ha OCHOBe
K/HOUYEBbIX LIEHHOCTEA M UCTOPUYECKUX TpaauuMin pa3BuTUS BMONOrMYECKOro
3HaHWA, 2comosHocmb u cnocobrnocms 00YHaAIOLLMXCA PYKOBOACTBOBATLCS B CBOEN
[eATeNIbHOCTN  LIEHHOCTHO-CMbIC/IOBBbIMW  YCTAHOBKaMM, MPUCYLLMMWN  CUCTEME
6M0NI0rMYECKOro 06pa3oBaHNs, naruyue npasocosnarnus 3K0N0rMUYECKON KyNbTypbl,
cnocobrnocmu cmasums UENN U CTPOUTb XXMU3HEHHbBIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUSA MPOrpamMmmbl Mo 6UONOrMK AOCTUrAOTCA B
eJMHCTBE Y4YeOHOM W BOCNUTATENbHOW [eATe/IbHOCTM B COOTBETCTBMM C
TPaANLNOHHBIMU POCCUACKAMUN COLMOKYNbTYPHBIMU, UCTOPUYECKUMU U LYXOBHO-
HPaBCTBEHHbLIMM LEHHOCTSAMW, NMPUHATLIMKA B OO6LLECTBE MpaBuiaMu 1 HOpMamMm
MoBeAeHMs N CMOCOOCTBYIOT MpoLeccam CaMOMO3HaHWA, CaMOBOCMUTaHUS W
CamopasBUTKSA, PasBUTUA BHYTPEHHEW NO3ULMM  IMYHOCTW, NaTpuoTM3Ma WU
YBXKEHUS K 3aKOHY W MpaBoONopsaKy, YeNoBeKy Tpyda W cTapluemy MoKOJEHUIO,
B3aMMHOI0 YBaXKEHWs, OEPeXXHOro OTHOLUEHWS K KY/IbTYPHOMY Hac/efuio U
TpagnumMsM MHOroHauMoHanbHOro Hapoga Poccuiickoin defepauun, npupoge u
OKpY>KaroLLeli cpee.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUA Yy4yebHOro npegmeTa «buonorns»
[O/MKHbI OTPaXaTb FOTOBHOCTb M CMOCOOHOCTL 00YYarOLLMXCA PYKOBOACTBOBATLHCA
CPOPMMPOBAHHOM BHYTPEHHEN MNO3MLUMENR JIMYHOCTM, CUCTEMOM LEHHOCTHbIX
OpUeHTauuin,  NO3UTUBHbLIX  BHYTPEHHMX  YOEXOEHWn,  COOTBETCTBYHLLMNX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOro O6LLECTBA, PacCLUMPEHUE YKM3HEHHOIO
OnbITa W OMbITa AeATeIbHOCTU B MPOLIECCE peasin3almm OCHOBHBIX Harnpas/eHWI
BOCNUTATENIbHON AeATeNIbHOCTI, B TOM YIC/E B YaCTW:

1) rpaIaHCKOro BOCIIMTAHUS:

COPMMPOBAHHOCTb IPaXAaHCKOW NO3nLMM 00YyYatoLLLErOCs Kak akTUBHOIO U
OTBETCTBEHHOr0 Y/leHa POCCUIACKOro 06LLEeCTBa;

0CO3HaHMe CBOMX KOHCTUTYLMOHHBIX NPas 1 06513aHHOCTEN, YBaXKEHME 3aKOHa
1 NPaBoONoOpPAAKa;



rOTOBHOCTb K COBMECTHOM TBOPYECKOI AeATENbHOCTU NPKU CO34aHMMN YHeOHbIX
MPOEKTOB, peLleHMn Y4yebHbIX W MNO3HaBaTe/IbHbIX 3afay, BbIMO/HEHUN
OMO/TIOTNYECKMX IKCMEPUMEHTOB;

CMOCOOHOCTb  OMnpefensTb COOCTBEHHYKD MO3MUMI0O MO  OTHOLUEHUHO K
ABNEHNSAM COBPEMEHHOM YXXN3HWN U OOBACHATL €é;

YMEHWE YUYNTbiBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aUMOZENCTBUA HOLEN C pasHbIMU YOEXXAEHNAMU, KYNbTYPHBIMWA LEHHOCTAMU U
COLMaNbHBIM NOMOXEHUEM;

FOTOBHOCTb K COTPYAHWYECTBY B MPOLECCE COBMECTHOMO BbIMOJIHEHUS
yyebHbIX, MNO3HaBaTeNbHbIX W  WCCMEA0BATENbCKAX 3afa4y, YBaXUTE/IbHOIo
OTHOLUEHNA K MHEHWIO OMMOHEHTOB MpPW O0OCY)XXAEHMN CMOPHbLIX BOMPOCOB
OM0/IOrMYECKOro CoflepPXKaHus;

FOTOBHOCTb K N'YMaHWTAPHOW W BOSIOHTEPCKOW AeATe/IbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

ChOpMMPOBAHHOCTb POCCUICKON IPaXAaHCKOW MAEHTUYHOCTI, NaTPUOTU3MA,
YBa)KEHUS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTU nepes PoguHOI, ropaocTu
3a CBOM Kpail, cBOWO PoAMHY, CBON A3blK W KyNMbTypy, MPOLUIOE W HacTosLlee
MHOrOHaLMoHabHOro Hapoga Poccuu;

LIEHHOCTHOE OTHOLLEHME K NPUPOLHOMY Hac/neauto 1 NaMsaTHUKaM Npupogbl,
AOCTUXKEHUAIM POCCUM B HayKe, UCKYCCTBE, CMOPTe, TEXHONOTUAX, TPYAE;

CMOCOBGHOCTb OLEHMBATb BK/aJ POCCUMIUCKUX YYEHbIX B CTAHOBMIEHWE W
pasBuTMe OMONOrMK, MOHWMAHWUSA 3HaYeHWs OMOMoOrMM B MO3HAHWM 3aKOHOB
MPUPOALI, B XXM3HM Ye/ioBeKa U COBPEMEHHOMO 06LLECTBa;

naenHas yoexXaEHHOCTb, FOTOBHOCTb K CNyXXeHuto u 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

0CO3HaHMe AyXOBHbIX LIEHHOCTEN POCCUINCKOro Haposa;

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOr0 NOBEAEHWS;

CMOCOBGHOCTL OLEHMBATb CUTYauMl0 M NPUHMMATb OCO3HaHHbIE pPeLLeHNs,
OPUEHTMPYACb HA MOPa/IbHO-HPaBCTBEHHbIE HOPMbI U LLlEHHOCTY;

0CO3HaHe NIMYHOr0 BKMNaga B MOCTPOEHME YCTONUMBOro ByayLLero;

OTBETCTBEHHOE OTHOLLEHME K CBOVM POAUTENAM, CO34aHNIO CEMbW HA OCHOBE
OCO3HAHHOIO MPUHATUA LEHHOCTE CEMEMHOM >XM3HW B COOTBETCTBUM C
TpagnumsMm Hapogos Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

3CTETMYECKOE OTHOLLEHWE K MUPY, BK/IOYaA 3CTETUKY ObiTa, HAYYHOro U
TEXHNYECKOro TBOPYECTBa, CNopTa, TPY/Aa, 0OLLECTBEHHbIX OTHOLLEHWIA;

MOHMMaHVEe 3MOLMOHA/IbHOTO BO3AENCTBMS YXUBOW NPUPOAbLI 1 €€ LEeHHOCTMW;



FOTOBHOCTb K CaMOBbLIP@KEHUIO B PasHbIX BWMAAX WCKYCCTBa, CTPemsieHue
MPOSBNATL Ka4yecTBa TBOPYECKOMN IMUHOCTU;

S) ¢pusnyeckoro BocnuTaHus, (OPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIIMOHAJIIBHOI'O 6JIaFOHOJIy‘II/IﬂZ

MOHUMaHWe 1 peann3aLms 340pPOBOro 1 6e30nacHOro obpasa Xm3Hu (340poBoe
NMUTaHune, CO6NIOAEHNE TMTUEHNYECKNX MPaBW/ U HOPM, COaTaHCMPOBAHHbIA PEXXUM
3aHATUIA W OTAbIXa, pPerynsapHas Qusnyeckas akTUBHOCTb), OepexxHoro,
OTBETCTBEHHOIO M KOMMETEHTHOrO OTHOLUEHMSI K COOCTBEHHOMY (DM3NYECKOMY Y
MCUXNYECKOMY 3[J0POBbIO;

MOHMMaHVWe LEHHOCTM MpaBun  WHAMBUAY&/IbHOTO W KOJIJIEKTUBHOIO
6e30MacHOro NoBefeHNs B CUTYaLMAX, YTPOXKAOLLMX 340P0BbIO N XXN3HU NOLEN;

OCO3HaHWe MOCNeACTBUA U HEMPUATUA BPedHbIX MPUBbIYEK (YNoTpebneHus
a/TIKOr0/151, HAPKOTUKOB, KYpeHNs);

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCT MacTepcTBa, TPYLON00VE;

FOTOBHOCTb K aKTWMBHOW AeATENbHOCTU TEeXHONOrMYecKo M CcoumasibHOM
Hanpae/IEHHOCTW, CMOCOBGHOCTb MHULMNPOBATb, M/IAHNPOBAaTb U CaMOCTOATE/NBHO
BbINO/HATL TaKyt0 AeATeIbHOCTb;

MHTEPEC K Pas/iMyHbIM cepam NpodeccuoHaibHON AedaTeNIbHOCTH, YMeHue
COBepLlUaTb OCO3HaHHbIA BblIGOp 6Oyaylled npodeccun U pPean3oBbIBaTH
COOCTBEHHbIE XXN3HEHHbIE NJaHbl;

rOTOBHOCTb M CMOCOGHOCTbL K 006pa3oBaHMIO M CamMo0bpa3oBaHUIO Ha
MPOTSHXKEHNN BCEW XKN3HMU;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

3KO00rMYeCcKM LienecoobpasHoe OTHOLLEHNE K NPUPOAE KaK UCTOYHUKY YXU3H
Ha 3emJsie, OCHOBe €& CyLLieCTBOBaHMS;

MOBbILLIEHNE YPOBHA 3KOMIOTMYECKOM Ky/bTypbl: NpUoGpeTeHne orbiTa
MNaHMPOBaHMUSA MOCTYNKOB W OLEHKM WX BO3MOXHbIX MOCNEeACTBUN A1
OKpY)KatoLLLen cpeapl;

0CO3HaHWe rnobanbHOro Xapakrepa 3KOMOTMYecKUX MpobniemM u nyTen ux
peLleHmns;

CMOCOBHOCTbL MCMOMb30BaTh MPYOGPEeTaeMble NMPU N3y4eHU B1ONOrMN 3HAHUSA
M YMEHUS NpPU  peleHun rnpob6siem, CBA3aHHbIX C  pauMOHa/IbHbIM
NMPUPOAONO/bL30BaHNEM  (COGMOAeHMe  NpaBu/  MOBEAeHWA B MPUPOAE,
HanpaB/ieHHbIX Ha COXPaHeHWe paBHOBECUS B 3KOCWUCTEMaX, OXpaHy BW/OB,
aKocucTem, brocgepsl);

aKTUBHOE HENPUATME AENCTBUIA, NPUHOCALLMX BPEeA OKPYKatoLLein NpUpoaHOi
cpefe, YMeHMe NpPorHo3nposaTb HeGnaronpuATHbIE 3KOIOTNYECKME MOC/eACTBUS
NpeanpUHYMaeMbIX AeNCTBUIA 1 NpeaoTBpaLaTh uX;



Ha/M4me pa3BMTOro 3KOMIOMMYECKOro MbILLIEHNS, 3KOMOMMYECKON Ky/bTypbl,
onbITa [eAaTeNbHOCTH 9KOJIOTMYECKOW Harpas/IeHHOCTH, YMEHMS
PYKOBOZCTBOBATLCA UMW B MO3HaBaTE/lbHON, KOMMYHUKATUBHON M COLMaNbHOM
MPaKTMKe, FOTOBHOCTU K YHYaCTUIO B MPaKTUYEeCKON AeATe/lbHOCTU 3KO0MMYECKOM
Hanpas/IeHHOCTY;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

ChopMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTUA HayKn M 0OLLECTBEHHOW MPaKTWKW, OCHOBAHHOIO Ha Auasnore
Ky/bTyp, CNOCO6CTBYOLLEr0 OCO3HAHMIO CBOEr0 MecTa B MOSIMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM WM 4MTaTe/IbCKOM Ky/bTypbl Kak CpefcTsa
B3aMMOZENCTBMSA MeXAY NOAbMU 1 MO3HaHWUA MUPa;

MOHWMaHMe cneunukn O6MONOrMM KaK Hayku, OCO3HaHUS eé poniu B
(hopMMpOBaHMM  PaLMOHASIBHOrO Hay4HOro MbIW/IEHNS, CO34aHWUM  LeNOCTHOro
NpeacTaBneHns 06 OKpyXKatolwemM Mupe Kak O efMHCTBE NPUPOAbl, YesloBeKa U
06LLecTBa, B MO3HaHWM MPUPOAHBLIX 3aKOHOMEPHOCTE W pelleHnn Mpobem
COXpaHeHus NPUPOAHOro paBHOBECHUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrUN AN COBPEMEHHON LMBUIN3ALUN:
obecreyeHnss HOBOrO YPOBHS PasBUTUS MeAULMHbI, CO3AaHue MepcrneKTUBHbLIX
OMOTEXHOMOrNIA,  CNOCOGHbLIX  pellaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUSA
4e/10BEYECTBa, MOMCKa NyTei BbIXoAa M3 rnobasibHbIX 3KOM0rMYecKnx npobnem u
obecrneyeHns  nepexoga K  YCTOMYMBOMY  pasBUTUIO,  pauyoHasibHOMY
MCNONb30BaHNIO MPUPOAHBLIX PECYPCOB M (POPMMPOBAHUIO HOBbLIX CTaH4ApPTOB
XW3HU;

3aMHTEPECOBaHHOCTb B MOJMYYEHUN OUONMOTMYECKUX 3HAHUI B LeNisX
MOBbIWeHNA 00Lerd KynbTypbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTKM, KakK
COCTaBHOM 4acTu ()yHKUMOHaNbHON rpaMOTHOCTM 00y4atowmxcs, popMmpyemon
Mpy n3yyeHnmn buonoruu,

MOHVMMaHVe CYLLHOCTM METOZOB MO3HAHWSA, UCMOMb3YEMbIX B €CTECTBEHHbIX
HayKaX, CMOCOGHOCTM WCMO/Mb30BaTb MOJMyYaeMble 3HaHWA [N aHam3a U
O0OBACHEHUS ABNEHUI OKPYXKAtOLLEro Mmpa M NPOUCXOAALLMX B HEM U3MEHEHWIA,
yMeHue faenaTb OOOCHOBaHHbIE 3aK/NHOYEHMSI HA OCHOBE HayuyHbIX (aKTOB U
NMEIOLLUXCA AaHHbIX C LeSIblo NoyYeHNs OCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTL CaMOCTOATE/IbHO WUCMO/Ib30BaTb OMOMOrMYECKne 3HaHWA A1
peLleHmnsi Npo6emM B peasbHbIX XXU3HEHHbIX CUTYaUUsX;

OCO3HaHMe LIEHHOCTM Hay4yHOW [esiTe/IbHOCTU, FOTOBHOCTb OCYLLECTB/SATH
MPOEKTHYIO U UCCIe[0BATENIbCKYHO AeATeIbHOCTb UHANBUAYASILHO U B TPYNNE;

FrOTOBHOCTb M CMOCOOHOCTb K HEMpepbiBHOMY  00pa3oBaHUO U
CaMo06pa3oBaHNi0, K aKTVBHOMY MO/lyYEHWIO HOBbLIX 3HaHWA MO 6GMONOrMK B
COOTBETCTBWU C XXM3HEHHBIMW NMOTPEOHOCTAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl 0CBOEHUSA y4ebHOro npeameta «buonoruns»
BK/IOYAOT:  3HauMMble 415  (POPMMPOBaHMUSA MWUPOBO33PEHMS  0By4atoLLMXCA
MeXAMCUMNIMHapHble (MeXnpeaMeTHble) 06LeHayyHble MOHATUA, OoTpaKatoLme
LIeIOCTHOCTb HAy4YHOW KapTUHbI Mupa W Cneuupuky MeToLOB MNO3HaHWA,
NCMO/b3yeMbIX B €CTECTBEHHbIX HayKkax (BELecTBO, 3Hepruis, SBMeHne, npoLecc,
CUCTEMA, Hay4HbI (DaKT, MPUHLMM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnegoBaHve, HabngeHVe, U3MepeHre, KCNePUMEHT 1 APYTUe); YHUBepPCabHble
yuyebHble [feicTBua  (No3HaBaTeslbHble, KOMMYHWKATUBHbIE, PerynsiTUBHbIE),
obecneunsatoLLime opmmpoBaHme PYHKLMOHAIbHON rPaMOTHOCTU U COoLMaibHOM
KOMMEeTeHUMM  0ByyatoLmxcs; CnocobHOCTb  00Yy4aroLMXCSA  UCMO0/b30BaTh
OCBOEHHbIE MEXANCLUUMNIMHAPHbIE, MAPOBO33PEHYECKME 3HAHMS U YHUBEPCA/IbHbIE
yuyebHble AeNCTBUA B NO3HABATE/IbHOW M COLMAIbHOM NPaKTUKE.

B pesynbTaTe n3yyeHus 6M0N0rnM Ha ypoBHe CpefHero o6Lero 06pasoBaHus
y obydatouierocsa OyayT copMMpoBaHbl MO3HaBaTe/lbHble YHUBEPCA/IbHbIE
yyebHble [AeNCTBUSA, KOMMYHUKaTUBHbIE YHMBEPCa/IbHble Y4yeOHble AeNCTBUS,
PerynsaTvBHbIE YHUBEPCA/IbHbIE YYeOHble AeNCTBUSA, COBMECTHasA AeATe/IbHOCTb.

MeTanpegMeTHble pe3y/bTaTbl OCBOEHWSI MpPOrpamMmMbl CpefHero 06LLero
06pa3oBaHNsA LO/MKHbI OTPaXKaTb:

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHA y‘lCﬁHLlMI/I IMO3HABATCJIBbHbBIMU
NeCTBUSAMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOSATE/IbHO  (pOpMynMpoBaTb M aKTyaiusmpoBaTb  Npobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCMoMb30BaTb MNPV OCBOEHUW 3HAHWA MPUEMbI NOrMYECKOr0 MbILLEHNS
(aHanu3a, cMHTe3a, cpaBHeHWA, Knaccugmkaumm, 0606LLEHNS), PaCKPbIBaTb CMbIC/T
OMONOrNYECKMUX NOHATUI (BbIAENSATb UX XapaKTepHble MPU3HaKW, ycTaHaB/MBaTb
CBA3U C APYTMMUN MOHATUAMN);

onpefenaTb LUenu [esaTeNbHOCTW, 3adaBas MapaMeTpbl U KPUTEPUU  UX
AOCTUDKEHUS, COOTHOCUTbL Pe3y ibTaTbl AeATe/IbHOCTU C MOCTaB/EHHbIMU LeNAMMU,;

MCNONb30BaTb BUOMNOrMYECKMe MOHATUA A1t 0OBACHEHNS (PAKTOB W ABMEHUI
YX1BOW Npupoabl;

CTPOWUTb JIOrMYEeCKNe paccyXaeHns (MHAYKTUBHbIE, AeAYKTUBHble, O
aHanoruy), BbISBNATb 3aKOHOMEPHOCTW W MPOTMBOPEYMS B paccmaTpuBaembiX
ABNEHNAX, POPMYIMPOBATL BbIBOAbI M 3aK/THOYEHWS;

MPUMEHSATb CXEMHO-MOZE/NbHbIE CPeACTBa ANA NPeACTaB/eHNs CYLLECTBEHHbIX
CBSI3el M OTHOLIEHWA B WM3yYaeMbIX OMONOrMYECKMX OOBEKTAX, a TakXke
MPOTUBOPEUNIA Pa3HOr0 pPOfAa, BbISIBMIEHHLIX B Pa3/IMUHbIX WMHPOPMALMOHHBIX
NCTOYHMKAX;



paspabaTbiBaTh NiaH pelleHns npobnembl C YY4ETOM aHa/mM3a VMMEHLLMXCA
maTepuabHbIX N HeMaTepuasibHbIX PeCYPCOB;

BHOCUTb KOPPEKTUBbLI B AEATENIbHOCTb, OLIEHMBATL COOTBETCTBUE Pe3y/bTaToB
LleNsM, OLeHMBaTb PUCKM NOCNEACTBUI JeATeNIbHOCTH;

KOOPAMHNPOBATL U BbINOMHATL paboTy B YCI0BUAX peasibHOro, BUPTYasIbHOro
N KOMOMHMPOBAHHOI O B3aMMOENCTBUS;

pasBuBaTb KPeaTMBHOE MbILL/IEHWNE MPY PELLEHNN XXU3HEHHbIX NPO6IeM.

2) 6a30BbI€ HCCJIEI0BATEIbLCKHE JeHCTBHUS:

B/1afleTb HaBblKamMy y4ebHO-MCCNe0BaTe/IbCKOM M NMPOEKTHOW AeATe/IbHOCTH,
HaBblKaMW  paspelleHuss npo6sieM,  CMOCOOHOCTHIO M TOTOBHOCTbHO K
CamMOCTOATE/IbHOMY MOUCKY METO0B PeLLeHNs NPaKTUYeCcKuX 3agay, NPUMeHeHNIO
pa3INYHbIX METOL0B MO3HAHUS;

MCNONb30BaTb pas/inyHble BUAbl AEATENIbHOCTM MO MOYYEHUIO HOBOIO
3HaHWA, ero WHTepnpeTauuu, nNpPeobpas3oBaHNIO U MPUMEHEHUIO B Y4eOHbIX
CUTYyauusax, B TOM YnC/e NP Co3haHnmn yUebHbIX 1 coLmaibHbIX MPOEKTOB;

(hopMMpOBaTb Hay4HbI TUM MbIW/IEHWNS, BNafeTb HAY4YHOW TEPMUHOMOTMEN,
K/IHOUYEBbIMM NOHATUAMU U MeTOAaMMU;

CTaBUTb M (HOPMYNMPOBaTb COOCTBEHHbIE 3afayvM B 006pa3oBaTe/lbHOM
[EATENIbHOCTU U XKMU3HEHHbIX CUTYaUUsX;

BbISBNSATb MPUYNHHO-C/IEACTBEHHbIE CBA3WM W aKTyaiu3mpoBaTb 3afaqy,
BblABUraTh rMnoTesy eé peLleHns, HaXoAUTb apryMeHTbI AN A0Ka3aTe/IbCTBa CBOUX
YTBEPXXAEHWNIA, 33laBaTb NapameTpbl Y KPUTEPUU PeLLEeHNS;

aHaM3MpoBaTb MOMYYEHHble B XOAe pPeleHns 3afayn  pesynbTathl,
KPUTUYECKN OLeHMBaTb MX [AOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHNE B HOBbIX
YCNOBUSAX;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

OCYLLECTBNATbL Lie/leHanpas/ieHHbIN MOWCK MepeHoca CPefcTB M CnocoboB
[eCTBUA B NPOJECCUOHANIbHYIO Cpedy;

YMeTb MEepPeHOCUTb 3HaHWA B MO3HaBaTe/IbHY0 U NPaKTUYecKyto 06nacTu
XKN3HedeATeIbHOCTH;

YMEeTb UHTErPMPOBaTh 3HaHNA M3 pasHbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBblE UAeW, NMpegnaraTb OpUrMHasIbHble MOAXOAb!I N PeLLeHus,
CTaBUTb NPO6EeMbI U 3a4a4K, LOMYCKaKOLLMeE a/ibTePHATUBHBIE PeLLeHNs.

3) pabora ¢ unpopmaumei:

OPUEHTMPOBATLCA B Pas/IMUHbIX MCTOYHUKAX MHDOPMaLuUn (TEKCTE YH4ebHOro
nocobusi, HayyHO-MONyNsApPHON nuUTepaType, OMONOrMYECKUX  CNOBapsx W
CMpaBOYHNKAX, KOMMbIOTEPHbIX 6a3ax [aHHbIX, B VIHTepHeTe), aHa/M3MpoBaThb
NH(OPMALMIO Pa3/INyHbIX BULOB M (POPM MpeACTaBieHNs, KPUTUYECKN OLLEHMBATD
eé J0CTOBEPHOCTb M HEMPOTNBOPEUMBOCTD;



(hopMynMpoBaTb 3anpocbl 1 NMPUMEHATL Pas/iMyHble METOAbLI MPU MOUCKe U
oTbope 6MONornyeckon MHgopmMaLmMm, HeoOXoAMMON ANA BbIMOMHEHNA YYEOHbIX
3a4au;

nprobpeTaTb OMbIT MWCMNOMb30BaHUA WMHOPMAaLMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOM WA, COBEPLLEHCTBOBATb Ky/bTYPY aKTUBHOIO MCMO/b30BaHNUA Pas/IMyHbIX
MONCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMPATL  ONTUMaIbHYHO  (DOPMY  MpefCcTaB/ieHUs
6M0/I0rMYECKON MHGOPMaLMK (CXEMbI, FPAUKN, Anarpammbl, TabAnLbl, PUCYHKN 1
fpyroe);

MCNONb30BaTb HAyYHbIA S3bIK B KayeCcTBe CpeacTtea npu pabote ¢
OMONIOTUYECKON  MHOPMaLME:  MPUMEHATb  XUMWUYECKUe, (PU3NYecKne W
mMaTeMaTU4yeckme 3Haku M CUMBOSbI, (hOpMYy/bl, abbpeBmaTypy, HOMEHKIATypy,
Mcnonb3oBaTtb M Npeobpas3oBbiBaTb  3HAKOBO-CMMBO/IMYECKME  CpefcTBa
HarnsagHoCTY;

BfafgeTb  HaBblkaMyM  pacno3HaBaHuWA U 3aWMTbl  WHGopMaumu,
NH(OPMaLIMOHHOK 6€30MacHOCTU IMYHOCTH.

OBJIaIleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMH:

1) o6menmne:

OCYLLLECTB/NATb KOMMYHUKALMM BO BCEX Cpepax KU3HW, akTUBHO y4acTBOBATb
B Anasiore WM AMCKYCCUM MO CYLLECTBY 06CYXXaemoin TeMbl (YMeHMe 3a/aBaThb
BOMPOCbI, BbICKA3bIBaTb CYXXAEHWSA OTHOCUTENbHO BbIMOSIHEHWUA Mpefnaraemoin
3aja4un, y4nTbIBaTb UHTEPECHI U COrNacoBaHHOCTbL MO3ULMIA APYrMX YYaCTHUKOB
Ananora unmn GUCKyccum);

pacrnosHaBaTb HeBepbasibHble CpefcTBa OOLLUEHUS, MNOHUMaTb 3HayeHue
COLMa/IbHbIX 3HAKOB, MPEANOCbIIOK BO3HUKHOBEHUS KOHMIMKTHBLIX CUTyauuid,
YMeTb CMAryaTb KOH(/IMKTbI 1 BECTU MEPEroBopbI;

BlafleTb Pas3IMyHbIMK cnocobamy 0OLLEHNA M B3aMMOLENCTBUSA, MOHMMATb
HaMepeHWs 4pYruX NMoAen, NPosBAsATb YBAXKUTE/IbHOE OTHOLLEHME K COBecejHUNKY
N B KOPPEKTHOI hopme (hOpMy/IMpoBaTb CBON BO3PAXKEHWS;

PasBEPHYTO W NOrMYHO M3naraTb CBOK TOYKY 3PEHUS C WCMOSIb30BaHNEM
13bIKOBbIX CPEACTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHMMaTb W MCMO/Mb30BaTb MPeNMyLLEeCTBa KOMaHAHON WU MHAWMBMAYaSTbHOM
paboTbl NPV peLLeHn 6UoNOrnMYeckor NpPo6semMbl, 060CHOBbLIBATL HEOOXOAUMOCTb
MPUMEHEHUS TPYNMNOBbIX (JOPM B3aUMOAENCTBMS NPU PELLEHMIN YU4eOHOM 3adaun;

BbIOMpaTb TeMaTWKy W MEeTOAbl COBMECTHbIX AEWCTBUMA C YYETOM OB6LUMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONEKTUBA;

NpUHMMaTb  Len  COBMECTHOM  [esTeNbHOCTWM,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AENCTBMA MO eé AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUNA,



pacnpegensite poav C Y4ETOM MHEHMIA Y4aCTHWUKOB, 00CYKAaTb pe3y/nbTaTtbl
COBMECTHOI paboThl;

OLleHMBaTb Ka4eCTBO CBOEro BK/IaAa N KaXKA0ro y4aCTHMKA KOMaH/bl B 06LLMIA
pe3ynbTar Mno pa3paboTaHHbIM KPUTEPUAM;

npegiaratb HOBble MPOEKTbl, OLEHMBAaTb WAEW C MO3ULUM  HOBMU3HBI,
OPUTMHASILHOCTK, MPaKTUYECKOW 3HAYNMOCTU;

OCYLLUECTB/IATL MO3UTMBHOE CTpaTernyeckoe nMOBeAEHNEe B  Pa3/INYHbIX
CUTYyaLmaX, NPOSBIATL TBOPHYECTBO U BOOOPaXKeHUe, ObITb MHALMATUBHbLIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

MCMoNb30BaTb OMOMOTMYECKME 3HAHUA NS BbIABEHUA NpobneM U nX
PELLEHNS B XXU3HEHHDBIX U YYEBOHbIX CUTYaUMSIX;

BblOMpaTb Ha OCHOBe OMOMOrMYECKMX 3HAHWA LefeBble U CMbIC/IOBbIE
YCTaHOBKM B CBOWMX [AEWCTBUAX W MOCTYMKax MO OTHOLUEHMIO K XXMBOW MPUPOSE,
CBOEMY 3[10POBbIO 1 3[0POBbLI0 OKPYXKaOLLMX;

CaMOCTOATE/IbHO OCYLLECTB/IATL NO3HaBaTe/IbHYIO AeATeNbHOCTb, BbISBASATH
Npo6/eMbl, CTaBUTb U (POPMY/IMPOBATL COOCTBEHHbIE 3afa4yn B 06pa3oBaTe/lbHOM
[EATENIbHOCTU U XKMU3HEHHbIX CUTYaUusX;

CaMOCTOSATE/IbHO COCTaBNATL NJaH peLleHns Npo6ieMbl C YHETOM UMEIOLLMXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEN 1 MPeArnoYTEHWA;

[aBaTb OLLEHKY HOBbIM CUTyaLUsM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPeLNOYTEHNIA;

[ienaTb 0CO3HaHHbIV BbIOOP, aprymMeHTMpOoBaTh ero, 6patb 0TBETCTBEHHOCTb 3a
peLLeHve;

OLeHMBaTb NPUOOPETEHHDIN OMbIT;

cnoco6cTBoBaTb (HOPMMPOBAHUIO W MPOSIBNEHWIO LUMPOKOW 3pyauumMm B
pasHbIX 06/1acTAX 3HaHWIA, MNOCTOSIHHO MOBbILWATL CBOW 06pa30BaTE/IbHbIA 1
KY/NbTYPHbI YPOBEHb.

2) CAaMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYyaUWsM, BHOCUTb KOPPEKTMBbI B AeATENIbHOCTb,
OLleHMBaTb COOTBETCTBME PE3Y/bTaTOB LIENAM;

BMafleTb  HaBblKaMW  MO3HaBaTe/lbHOM  peieKCM  KaK  OCO3HaHWS
COBepLUaeMbIX [AENCTBUA W  MbIC/IUTENbHbLIX MPOLECCOB, WX pPe3y/nbTaToB U
OCHOBaHWI, UCMOMb30BaTb NPUEMbI pediieKcun ANs OLEHKU CUTyauuu, Bblbopa
BEPHOI0 peLLeHns;

YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATbL PELUeHUs Mo WX
CHVDKEHWIO;

NPUHUMaTb MOTMBbLI W aprymeHTbl APYrmx npu aHajmse pesy/bTaToB
[eATeIbHOCTY;



3) npuHsTHE ceOs ¥ APYTUX:
NPUHUMAaTb Ce6s, MOHNMas CBOM HeAOCTATKN U AOCTONHCTBA;
NPUHUMAaTb MOTMBbI W apryMeHTbl ApYrMx Mpu aHau3e pesy/bTaToB
AEeATENbHOCTH;
NpW3HaBaTb CBOE MPaBO M NPaBO APYrMX Ha OLLUNOKU;
pa3BMBaTb CMOCOBHOCTb MOHMMATL MUP C MO3MLIMK APYrOro YenoBeKa.
NPEJIMETHBIE PE3YJIbTATBI

MpeaMeTHble pe3ynbTaTbl OCBOEHUS COLEepXXaHWs Y4yebHOro npegmeTta
«bvonorvs» Ha YrnyonéHHOM YPOBHE OPUEHTMPOBAHbl Ha 0becreyeHne
NPoUNILHOrO  06yyeHuss  obyvarowmxca  6uonormn.  OHW  BK/IHOYAHOT:
crneymgmyeckme ang 61Monornm HayyHble 3HaHMUsA, YMEHUS 1 COCOObLI AEACTBUIA MO
OCBOEHWIO, UHTEprpeTaumMm 1 npeobpasoBaHNO 3HaHWI, BUAbI AeSATeNbHOCTW MO
MO/TY4EHUIO HOBbIX 3HaHWUI U UX NPUMEHEHUIO B Pa3/INUHbIX YYeOHbIX, a TaKKe B
peasibHbIX YXM3HEeHHbIX cuTyauusx. lNMpeameTHble pe3ynbTarbl NPeCTaB/eHbl Mo
rogam msy4deHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4ebHOro npegmeta «buonorus» B 10
Knacce [OMKHbI OTpaXKaTb:

COpMMPOBAHHOCTb 3HAHWA O MeCcTe W ponn OGUONOrMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMMPOBAHUWN eCTECTBEHHO-Hay4HOW KapTWHbI MUpa, B
MO3HaHMM  3aKOHOB  MPMPOAbl M peweHun  npobnem  paynoHanbHOro
MPYPOAONO/L30BaHNSA, O BKae POCCUNCKMUX U 3apyOeXHbIX YUYEHbIX B pa3BuTue
éronoruu;

BNageHne CUCTEMON  OMONOrMYECKUX  3HAHWIA, KOTOpas  BKJ/IKOYaeT:
OCHoBoONonararowe 6UMONOrMyeckne TePMUHbI U MOHATUA (KM3Hb, KIETKa,
opraHusm, meTabosvM3Mm, romMeocTas, CaMoperynsauus, CaMOoBOCMPOU3BELEHNE,
HacneCTBEeHHOCTb, M3MEHUMBOCTb, POCT M pasBUTUE), OMOMOTMYECKME Teopuwn
(kneTouHas Teopusa T. LLBaHHa, M. LLIneingeHa, P. BMpxoBa, XpOMOCOMHas Teopus
HacneacteeHHocT T. MopraHa), ydvyeHnsa (H. V. BaBunoBa — 0 LeHTpax
MHOroo6pasus 1 NPOUCXOXAEHUA KyNbTYPHbIX pacTeHuI), 3aKoHbI (eAMHO06pa3ms
MOTOMKOB MepBOro MOKOJIEHWA, PaCLLEenIeHns, 4YUCcToTbl rameT, He3aBUCUMOTO
HacnepoBaHus . MeHgensi, TOMOJIOTMYECKUX PSAOB B HacneACTBEHHOM
n3meHumsocTn H. M. BaBuniosa), NpUHLMMbI (KOMMIEMEHTAPHOCTH);

BMafleHne OCHOBHbIMWM METOJaMM Hay4YHOro MO3HaHWA, WCNOJb3yeMbIX B
OMOMOrNYECKMX UCCMEef0BaHNAX >KMBbIX OOBLEKTOB (OmucaHue, W3MepeHue,
HabMoeHNe, IKCNEPUMEHT);

YMeHWe BblAeNATb CYLLEeCTBEHHbIE NMPU3HAKW: BUPYCOB, K/IETOK MPOKapuoT 1
9YKapuoT, OLHOK/MNETOYHbIX W MHOrOKNETOYHbIX OpraHM3MoB, B TOM 4uC/e
bakTepuia, rpnboB, PacTeHW, XXMBOTHbIX 1 YeNIOBEKA, CTPOEHWS OPraHOB 1 CUCTEM
OpPraHoOB pacTeHWI, >XMBOTHbIX, YesoBeKa, MPOLECCOB XXMU3HEAeATe/IbHOCTH,



MPOTEKAKLWMX B OpPraHn3Max PacTeHWUIA, XXMBOTHbLIX U YesloBeKa, 6MO0IorMyecKmx
npoueccoB: obMeHa BeLlecTB (MeTabonnam), npesBpaLleHns aHeprum, GpoXeHUs,
aBTOTPO()HOr0 M reTepoTPOdHOro TUMOB NMUTaHKA, (DOTOCUHTE3A U XEMOCUHTE3A,
MWUTO3a, Meli03a, ramMeToreHesa, sMOpMoreHesa, NOCTAMOPMOHAILHOIO Pa3BUTUS,
Pa3MHOXEHWUS,  WMHAMBUAYaNbHOroO  pa3BMTUA  opraHusma  (OHTOreHesa),
B3aMMOJENCTBMA reHOB, reTepo3unca, MCKYCCTBEHHOro 0T60pa;

YMeHVe YCTaHaB/MBaTb B3aMMOCBSA3M MeXAy OpraHoujamm KneTkm n unx
(OYHKUMAMU, CTPOEHMEM KNEeTOK pas3HblX TKaHen M WX (YHKUMAMW, MeXay
opraHaMnM M CUCTeMaMW OpraHoB Y PacTEHWI, >XMBOTHbIX W YesioBeKa U KX
YHKUMAMA, MEXAY CUCTEMAMW OPraHoB U WX (YHKUMAMK, Mexay adTanamu
0bMeHa BeLLecTB, aTanaMm KIeTOYHOIo LUMKIA U XKU3HEHHbIX LMKI0B OpraHn3moB,
aTarnamn 3MOPMOHA/ILHOTO Pa3BUTUA, FEHOTMNOM W (DEHOTMNOM, (PEHOTUMOM U
(hakTopamu cpefbl 06UTaHWS;

YMEHWe BbIABNATb OT/IMYMTENbHbIE MPU3HAKWN XXMBbIX CUCTEM, B TOM 4uClie
PacTeHW, XXMBOTHbIX U Ye/I0BEKa;

YMeHVEe WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OMOOrMYECKYHO
TEPMUHOMOIMIO U CUMBOJIMKY A1 [oKa3aTe/lbCTBa POACTBA OPraHUM3MOB pasHbIX
CUCTEMaTUYECKUX TPYNM;

YMeHMe peLuaTb 61onormyeckme 3a4aym, BolSBAATb NPUUMHHO-CIEACTBEHHbIE
CBSI3W MeXAy uccregyembiMy 61M0I0rMYeCKMMIU NpoLLeccammn U SBNEHUAMM, fenatb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB;

YMeHWe BbIMNOMHATL N1abopaTopHble M NpakTU4Yeckue paboTbl, cobnoaatb
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaHNEM;

YMEHMe BbI4BUraTb rUMNOTE3bl, MPOBEPATb WX  3KCMEPUMEHTA/IbHLIMM
cpeacTeamu, opMynupys Lenb WCCNefoBaHusl, aHan3upoBaTb MO/TyYeHHbIE
pe3ynbTaThbl U AeNaTh BbIBOAbI;

YMeHMe y4yacTBOBaTb B Yy4ebGHO-MccneaoBaTelbCKoin pabote no 6Guonorum,
3KONOrMnM N MeauLmMHe, NPOBOAMMON Ha 6a3e LUKOJbHbIX Hay4HbIX O6LLECTB, U
Ny6AnMYHO  MpeAcTaBNATb  MOMYyYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(DepeHLmsX;

YMeHME OLEeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCCef0BaHUA B
obnactu 6monormm n MeanuUmHbl (KNOHMPOBaHMeE, UCKYCCTBEHHOE OMN/I0A0TBOPEHME,
Hanpae/IeHHOE N3MeHEHMe reHOMa 1 CO34aHne TPaHCTeHHbIX OPraH1M3MOoB);

YMeHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlein npodeccroHanbHOM
[eaTeNnbHOCTN B 06n1acTy 61onorumn, MeauumMHbl, GUOTEXHONOIW, BETEPUHapPUN,
CENbCKOro X035MCTBa, MULLEBOM MPOMbILLNEHHOCTW, YrNy6/1sTh NO3HABATENbHbIV
WHTEpec, HanpaBeHHbIA Ha 0CO3HaHHbIM BbIGOP COOTBETCTBYIOLLEN Npodeccum 1
MPOAO/HKEHNE  OMOMOrMYecKOro 06pasoBaHMsA B OpraHMsaumax  CpegHero
NpogecCroHanbHOro 1 BbICLLEro 06pasoBaHus.



MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4ebHOro npeameta «buonorua» B 11
Kaacce [JOMHKHbI OTpaXKaTb:

ChOpMMPOBAHHOCTb 3HAHWA O MeCcTe W poanm OUOMorMM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBaHUN COBPEMEHHON €eCTeCTBEHHO-Hay4HOM
KapTUHbI MMUpa, B MO3HAHUW 3aKOHOB MPUPOLblI W PELUEHUN 3IKOJIOTUYECKMX
NpobseM 4YenoBeyecTBa, a TakKkKe B peLUeHMM BOMPOCOB paLOHA/IbHOIO
MPUPOLONOb30BaHUS, Y B (POPMUPOBAHMMN LIEHHOCTHOIO OTHOLLUEHWS K MPUPoSE,
06LLIECTBY, YeNOBEKY, O BK/a[e POCCUIACKMX N 3apyOeXHbIX YUYEHbLIX-61M0M0roB B
pasBuTne 61ooruu;

YMeHWe BfafleTb CUCTEMON OMONOrMYeCKMX 3HaHWI, KOTopas BK/IHOYaeT
onpefeneHnss U MOHUMaHWe CYLLHOCTM OCHOBOMOMarakwmx 6nMonornyecknx
TEPMUHOB W MOHATUIA (BWA, 3KOcUCTeMa, Guocepa), OGUONOrMYEcKne Teopuu
(sBosntoumoHHas Teopusa Y. JapBrHa, CUHTETUYECKas TEOPUS 3BOJOLMM), YYEHUS
(A. H. CeBepuoBa — 0 nyTax 1 HanpasneHusx asonounn, B.. BepHagckoro — o
buocepe), 3akoHbl (reHeTn4yeckoro pasHoBecus K. Xapau u B. BaiiHGepra,
3apogpiweBoro cxoactea K. M. bapa), npasuna (MvHumyma HO. Jlnbuxa,
3KOJIOTUYECKON nupamuibl 3Heprun), runotesbl (runotesa «mupa PHK» Y.
Mnn6epra);

yMeHVe  BnafleTb  OCHOBHbIMW  MeTOJaMM  HAy4YHOro  Mo3HaHu4,
NCMOo/b3yeMbIMU B BMOSTOTUYECKMX UCCNEA0BaHMSAX XKUBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHue, n3MepeHune, HabMKOAEHNE, 3KCMEPUMEHT), cnocobamMun BbISBEHUS W
OLLeHKM aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

YMeHVe BbIJeNATb CYLEeCTBEHHble MpPWU3HaKN: BUAOB, OMOreoLEeHO30B,
3KOCUCTEM W Buocdepbl, CTaOUIN3MPYIOLWLEro, ABMXXYLLEro K pa3pbiBatoLLero
eCTeCTBEHHOro 0T60opa, annonaTpmMyecKoro 1 CUMNaTpMYecKoro B1g006pa3oBaHus,
BAVSHUS  ABMXKYLUMX  CUA 3BOMKOUMM  Ha  TeHO(oHA  Monynsuuu,
MpMcnoco6IeHHOCTY OpPraHM3MOB K cpefe 06uTaHus, YepefoBaHns Hanpas/ieHNN
3BONHOLMN, KPYrOBOPOTA BELLECTB M MOTOKA SHEPrv B 3KOCMCTEMAX;

YMeHWe YyCTaHaB/MBaTb B3aMMOCBA3M MeXAy mnpoLueccaMmy 3BOJOLUN,
ABWXYLLMMU CUNaMK aHTPOMOreHe3a, KOMMOHEHTaMW Pas/IMYHbIX 3KOCUCTEM W
MPUCMOCO6/IEHNAMM K HUM OPraHn3MOB;

YMeHVEe  BbIB/IATb  OT/INUYUTE/IbHbIE  MPU3HAKM  KMBBIX  CUCTEM,
MPUCNOCOO6/IEHHOCTL BMAOB K Cpede 06uTaHWs, abUOTMYECKUX UM OGUOTUYECKUX
KOMMOHEHTOB  3KOCWUCTEM, B3aMMOCBSA3e/  OpraHM3amMoB B  COOOLUECTBaXx,
aHTPOMOreHHbIX M3MEHEHNIA B 3KOCMCTEMAX CBOEI MECTHOCTH;

YMeHVe WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OMOIOTMYECKYHO
TEPMUHOMOTNIO U CUMBOJIMKY NS [OKa3aTe/IbCTBa POACTBA OPraHU3MOB PasHbIX
CUCTEMATUYECKUX TPYMM, B3aUMOCBA3W OPraHnM3MOB U cpefbl 00UTaHWsA, eAnHCTBA



YefIOBEYECKMX pac, HEeob6XO4MMOCTUM COXpaHeHuUst MHOroobpasusi BUAOB U
9KOCUCTEM KaK YC/TIOBUS COCYLLLECTBOBAHUSA MPUPOAbI U YeN0BEYeCTBa;

YMeHMe peLuaTb 61Monormyeckme 3a4aym, BblSBASATb NPUUMHHO-CEACTBEHHbIE
CBA3N MeXAY nccnefyeMbiMU 6MON0rMYECKMMU MPOLECCaMm U ABIEHNAMM, feNaTb
BbIBOZbl 1 MPOrHO3bl HA OCHOBAHWM MOJTyYEHHbIX Pe3y/bTaToB;

YMEHWe BbINO/MHATL N1a60paTOpHbIE U MpPaKTUYecKne paboTbl, CO6M0AATbL
npasuna npu pabote ¢ y4ebHbIM 1 NnabopaTopHbIM 060PYA0BAHNEM;

YMeHWe BbIABUraTb TrUMNOTe3bl, MPOBEPATb WX  3KCMEPUMEHTA/IbHbIMU
cpeAcTBamu, (OpMynupys Lefb UCCNefoBaHUSs, aHa/M3MpoBaTh MOyYeHHble
pe3ynbTaThl U AenaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4ebHO-MCCNefoBaTeNIbCKOW paboTe no 6uonorum,
3KONOrMM 1 MeamumMHe, NPOBOAMMONM Ha 6a3e LUKO/bHbLIX Hay4HbIX 06LEeCTB, W
Ny6/IM4HO  MpPeAcTaBNATb  MOJyYeHHble  pe3y/bTaTbl  Ha  YYEHUYECKMX
KOH(epeHUusx;

YMEHME OLEHMBATb rMNOTE3bl U TEOPUM O NMPOUCXOXAEHWUMN XIU3HM, YenoBeka
N YenoBeYyecCKMX pac, 0 MpUYMHax, NOCNeACcTBMAX M cnocobax npeaoTBpaLLeHns
rno6asibHbIX M3MEHEHWIA B BUOCHEpE;

YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyayLlen npogecCroHanbHOM
[eATeNIbHOCTN B 06/1aCTU GMONOTrK, KOOI, NPUPOAOMNOSb30BaHNSA, MeAULMHDI,
OMOTEXHONOIMKW, MNCUXONOrMKN, BETEPUHAPUM, CENbCKOr0 XO03AMCTBA, MMWLLEBON
MPOMbILLUNEHHOCTW, YrNybNAaTb NO3HaBaTe/NbHbIA WMHTEPEC, HampaBNEHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLUEW  npodieccun U NPOAO/IKEHME
6ronornyeckoro 06pasoBaHns B OpraHu3aumax cpegHero npog)ecCUoHaNbHOro M
BbICLLEro 06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 bronoruns Kak Hayka 1
2 ’KVBble CUCTEMbI U UX U3yYeHne 2
3 Buonorusa kneTku 0.5
4 XUMUYecKas opraHunsauma KneTku 10
5) CTpoeHue 1N PYHKLMMN KETKN 8
5 OO6MeH BeLLEeCTB U MpeBpaLleHne 3Heprumn B 9 1
KeTke
7 HaC}'Ie,CI,CTBEHI'-'IaFI MHopmaLus 1 9 05
peann3auus eé B KneTke
YKU3HEHHbI LMK KNETKK 6 1
CTpoeHue 1 PyHKLMM OpraHM3MoB 17 1.5
10 Pa3mMHOXKeHWe 1 pa3BnTne opraHn3MoB 8 1.5
1 "eHeTMKa — HayKa O Hac/eACTBEHHOCTU U ) 05
N3MEHYMBOCTU OPraH13mMoB
12 3aKOHOMEPHOCTW Hac/eACTBEHHOCTH 10 1
13 3aKOHOMEpPHOCTM M3MEHUYNBOCTH 6 1
14 "eHeTVKa YenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BroTexHoorna n cMHTeTUYecKas 6ruonorus 4
17 Pe3epBHoE Bpems 1




OBLULEE KOJIMYECTBO YACOB N0 NMPOIrPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 3apoxXaeHune 1 pa3BuTHE 3BOMOLUOHHBIX 4
npeAcTaBeHnin B 6uonorum
MUKpO3BOOLMA U e€ pe3ynbTaTbl 14 2
MakpoaBonouma 1 eé pesynbTarhbl 6
4 [MponcxoxaeHve 1 pa3BUTUE XU3HN Ha 15 15
3emne
5 [MpoucxoxkaeHne YenoBeka — aHTPOMOreHes 10 1
3KOM0rvsg — Hayka 0 B3aMOOTHOLLIEHUAX
6 OpraHM3mMoB N HaAOPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLein cpefo
OpraHu3mbl 1 cpefa 0buTaHusA 1.5
3konorvsa BMA0B 1 NONyNAuuii 0.5
3KOoNornsa coobLLeCTB. IKONOrNYECKMe
9 . 12 0.5
CUCTEMBI
10 Buocdepa — rnobanbHas akocucTema
11 Yenosek 1 oKpy»KaroLLaa cpega
12 Pe3epBHOe Bpems
OBUIEE KOJTMYECTBO YACOB N0 NMPOIrPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Bronorns Kak KoMniekcHas Hayka 1 Kak
4aCTb COBPEMEHHOr0 06LLecTBa

YKuBble CUCTEMBI 1 UX CBOWCTBA

YpoBHEBast OpraHM3aL1s XXMBbIX CUCTEM

icTopus OTKPLITUA N U3YUYEHUA KNETKM.
KnetoyHas Teopus

MeTo/bl MONEKYNAPHON 1 KNETOUYHOM
oronoruu. MpakTnyeckas paborta
«/13yyeHne MeTOA0B KNETOUHO
6ronorumn (xpomarorpadus,
anekTpodopes, AndhepeHLmanbLHoe
LeHTpudyruposaHue, MLP)»
XUMUYECKUIA COCTaB KNETKN

0.5

MuiHepa/ibHble BELLEeCTBa KNETKM, UX
Bronornyeckas posb

OpraHunyeckue BeLLecTBa KNeTkm —
6enkun. JlabopaTopHas paboTa
«O6Hapy)XeHne 6e1KOB C NOMOLLbHD
KauyeCTBEHHbIX peakLuii»

0.5

CBolicTBa, Knaccumkaumsa n QyHKLUm
6enkoB




10

OpraHuyeckue BeLLeCTBa KNeTKn —
yrnesofpl

11

12

13

OpraHunyeckue BeLLeCTBa KNeTKn —
nnMnnapl

HyknenHoBsble Kucnotel. AHK n PHK.
NabopaTopHas paboTa «MccnefoBaHme
HYK/1EMHOBbIX KAC/NOT, BbIENEHHbIX U3
K/1IETOK Pa3/INyHbIX OpraHn3mMoB»

CtpoeHue n pyHKuun AT®. pyrue
HyKneosmaTpugocgatsl (HTD)

0.5

14

CekseHunpoBaHue AHK. MeTobl
reHOMMWKM, TPAHCKPUNTOMUKM,
NMPOTEOMUKM

15
16

MeTogbl CTPYKTYPHOI G1onorum
Tunbl KNeTok. MpokaproTnyeckas KneTka

17

18

19

CTpoeHUe 3yKapnoTUYECKO KNETKMN.
MpakTnyeckas pabota «M3yyeHve
CBOWCTB KNEeTOYHOW MeMbpaHbI»

MoBEPXHOCTHbIN annapat KNeTKu
OfHOMEMOPaHHbIe OpraHoUbl KNETKMU.
MpakTryeckas paboTa «3yueHne

ABVXXEeHNA LTonNa3Mbl B PaCTUTE/TbHbIX
KNETKax»

0.5

0.5

20

MonyaBTOHOMHbIE OPraHOW bl KNETKU:
MUTOXOHAPWM, NNacTu/bl. JTabopaTopHas
pa6oTa «liccnefoBaHune naa3monmsa u
A€eNnna3Mosn3a B pacTUTE/bHbIX KNeTKax»

0.5

21

HememGpaHHble opraHoubl KNeTku




22

CTpoeHue 1 yHKUMM aapa 1

23

24

CpaBHUTE/NbHAsA XapaKTepUCTMKa KNeToK
ayKapwoT. JlabopaTopHas paboTa
«M3yyeHne CTPOEHNS KNETOK pasfINYHbIX
OpraH13MoB»

AcCCUMUIALNA N UCCUMUNALNA — [Be
CTOPOHbI MeTabom3mMa. Turnbl 06MeHa
BeLlecTB. JTabopaTtopHas paboTa
«3yyeHne KaTa/IMTUYECKON aKTUBHOCTY
(hepMeHTOB (Ha NprMepe amuniasbl Uu
Katanasbl)»

0.5

25

depMeHTaTVBHbIN XapakTep peakuuii

K/IeTOYHOro MeTabonunsma. JlaboparopHas

paboTa «/13yyeHne (hepMeHTaTUBHOIO 1
pacLLensieHns nepokcuaia BoLoposa B
PacTUTENbHBLIX U XKMBOTHbIX KETKax»

0.5

26
27

Benkun-akTmBaTopbl U 6ENKN-MHTMOUTOPSI
ABTOTPOMHbIV TN 06MeHa BELLLECTB

28

29

doTOCUHTES

XemocuHTes. JlabopaTopHasi paboTa
«CpaBHeHMe NpoL,eccoB POTOCMHTESA W 1
XEMOCUHTE3a»

0.5

30

AHa3po6Hble opraHu3Mbl. Bugpl
6poXkeHus. JlabopaTopHas paboTa
«CpaBHeHMe NPOLECCOB OPOXKEHMSA 1
AbIXaHNs»

31

A3p0o6HbIe opraHM3mMbl. JTansbl
3HepreTMyecKoro obmeHa




SHeprus membpaHHOro rpafmeHTa

32 NPOTOHOB. CnHTE3 AT®: paboTa
NPOTOHHON AT®-CrHTa3bI
33 PeakLn MaTpUUYHOro CUHTEe3a
34 TpaHCKpUNLUA — MaTPUYHbIA CUHTES
PHK
35 TpaHcnauus n eé atanbl
36 KoanposaHve aMUHOKNCNOT. Posib
pnbocom B 61OCKHTe3e 6enka
37 OpraHu3aums reHoma y npokapmor u
ayKapumoTt
38 MonekynsapHble MexaH13Mbl 3KCIpeccun
reHoB Yy ayKapuot
Brpycbl — BHEK/IETOUHbIE POPMbI XKM3HM
39 N obnuraTHble napasnThbl. NpakTnyeckas 0.5
pabota «Co3gaHne MOAenn BMpyca»
40 BupycHble 3a6oneBat|M;| YesioBeka,
YXMBOTHBbIX, PacTeHNI
41 HaHoTexHonorum B 6uonornm un
MeauLMHe
42 YKU3HEHHbI LMK KNETKK
43 MaTpunyHbIin cMHTe3 AHK
Xpomocombl. JTabopaTopHas paboTa
44 «/I3y4eHne XpoOMOCOM Ha roToBbIX 0.5
MUKponpenaparax»
45 [eneHne KNeTkn — MnTo3
46 Tunbl KNETOK. KapnoKnHes 1 LIMTOKMHES. 05

NabopaTopHas paboTta «HabnogeHne




MUTO3a B KNETKaxX KOHUMKa KOpeLLIKa flyKa
(Ha roToBbIX MUKpOMNpenapaTax)»

47 Perynaumsa >M3HeHHOro LnKIa KneTok

48 OpraHnsm Kak eguHoe Lenoe

49 TKaHW pacTeHuI. {Ia6opaTopv>Haﬂ paboTta 05
«13yyeHune TKaHen pacTeHNnn»
TKaHW XXUBOTHbIX U YeN0BEKa.

50 NabopatopHas paboTa «M3yyeHune TKaHel 0.5
YXNBOTHbIX>»
OpraHbl. CucTeMbl OpraHos.

51 JNabopaTopHas paboTa «3yyeHne 0.5
OpraHoB LIBETKOBOIO PacTeHms»

52 Onopa Tena opraHM3moB

53 [B/>KeHne opraHn3sMoB

o4 MvuTaHne opraH13moB

55 [MTaHMe NO3BOHOYHbIX XXUBOTHbIX.
MywesBapuTenbHas cUcTeMa YesioBeka

56 [blxaHve opraH1n3mMoB

57 [JbIXaHne N03BOHOYHbIX XXUBOTHbIX U
yesnoBeKa

58 TpaHCnopT BELECTB Y OpraHn3MoB

59 KpoBeHOCHasa cuctema Nno3BOHOYHbIX
YXVBOTHbIX U YesioBeka

60 BblgeneHvie y opraHu3Mos

61 3awimTa y opraHm3mos

62 VIMMyHHasa cuctema 4enoBeka




Pa3apaXkumMocTb 1 perynauus y

63
OpraHn3mosB
64 "ymMopasibHas perynaums v 3HLOKpPUHHas
CUCTEMA XXMBOTHbIX 1 YesioBeKa
65 dopMbl pasMHOXKEHNA OpraHnN3MoB
66 [MonoBoe pa3sMHOXeHWe
67 Meii03
MameToreHes. O6pa3zoBaHue 1 pa3BUTUE
68 MosIoBbIX K/ETOK. JTabopaTopHas paboTa 05
«13yyeHre CTPOeHWS MOJIOBbIX KIETOK Ha
roTOBbIX MUKpOMNpenaparax»
69 VHamBunayanbHOe pa3BuTue opraHu3mMoB
— OHTOreHe3
20 3aknafka opraHoB v TKaHen 13
3apOAbILLEBbIX SINCTKOB
POCT 1 pa3BUTHE XUBOTHBIX.
7 NabopaTopHas paboTa «Bmenelv-me 05
NPU3HaKOB CXOACTBA 3apoAblLLeit
MO3BOHOYHbIX XXMBOTHbIX»
Pa3MHOXKEHWE 1 pa3BUTIE PacTEHNIA.
79 NaboparopHas pabota «CTpoeHme 05
OpraHoB Pa3MHOXEHNS BbICLLIMX
pacTeHu»
73 icTopuns cTaHOBNEHUA M Pa3BUTUS
reHETUKMN KaK HayKm
74 OCHOBHbIE MOHATANA U CUMBO/IbI 0.5

reHeTMKuW. JlabopatopHas paboTa




«[lpo3ogmnna Kak 06bEKT reHeTUYECKNX
nccnefoBaHNn

3aKOHOMEPHOCTW Hacnef0BaHUA
npunsHakos. MoHornépuaHoe
CKpewmBaHue. MpakTuyeckas paboTa

75 1 0.5
"A3yyeHne pe3ynbTaToB
MOHOIMOPUAHOr0 CKpeLmnBaHms y
Aaposodusibl™
76 LinTonornyeckne oCHOBbI 1
MOHOIMOPUAHOIO CKPeLmBaHna
77 AHanusnpytoLlee CKpeLinBaHue. 1
HenonHoe foM1HMpOBaHWe
AnrnbpuaHoe cKpeLLmBaHue.
78 MpakTnyeckas paboTa «/3yyeHne 1 0.5
pe3ynbTaToB AUrM6pUAHOro
CKpeLLMBaHNA Y Ap030(nbI»
79 LiMTonornyeckme 0CHOBbI AUrMO6PMAHOrOo 1
CKpeLynBaHms
80 CuenneHHoe HacnegoBaHKe NPU3HaKOB 1
81 XpOMOCOMHasA Teopus HacNeACTBEHHOCTHU 1
82 "eHeTVKa nona 1
83 ["feHOTUN Kak LieIoCTHasA cuctema 1
84 reHeTI/Il-IfCKI/II‘/JI KOHTPO/1b pasBuTuA 1
pacTeHNI, >XMBOTHbIX U Ye/loBeKa
85 13MeHUYMBOCTL NMpU3HaKoB. Buapl 1
N3MEHYUMNBOCTU
86 MoamnrKaunoHHas N3MEHUYNBOCTb 1




87

88

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

"leHOTUNKNYecKasa N3MEHUNBOCTb.
KomMb6unHaTnBHas N3MeHUYMBOCTb

0.5

89

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

0.5

90

91

92

3aKOHOMEPHOCTU MYTaLNOHHOI0
rpouecca. AnureHeTrKa v aNUreHomMmnKa
"eHeTMKa YenoBeka. [pakTnyeckas
paboTa «CocTaBneHne 1 aHan3
POZOC/IOBHOMN»

MeTO/bl MEANLIMHCKOW FeHETUKM

0.5

93

94

95

3HaueHve MeaULMHCKOWA reHeTUKN B
NpefoTBPALLEHNMN 1 NEYEHNM
reHeTUYECKMX 3a601eBaHMIA YenoBeka

OCHOBHbIe NMOHATUA CENEKLMN.
JNabopatopHas paboTa «/3yyeHune copToB
Ky/NbTYPHbIX pacTeHWIA 1 NOPOA
AOMALLHMX YXUBOTHbIX»

MeToabl CeneKLMOHHOM paboTsbl.
NaboparopHas paboTta «3yyeHmne
METO/0B CeNeKLMmn pacTeHNn»

0.5

0.5




JLOCTVXKEeHMA cenekummn pacTeHni u

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

97 CoxpaHeHue, n3yyeHue 1 UCMosb3oBaHNe 1
reHeTUYEeCKNX Pecypcos
BuoTtexHonorns Kak Hayka v oTpac/b

98 npoussoacTsa. MpakTuyeckas paboTa 1 0.5
«3yyeHrie 06LEKTOB BMOTEXHOMOMMN

99 OCHOBHble HanpaB/IeHNs1 CUHTETUYECKON 1
6uonorum

100 XPOMOCOMHas 1 reHHas NHXKeHepus

101 MeanumHCKMe 6UoTEXHOOM K

102 Pe3epBHbIii YpoK. MOBTOpPEHNE, 1
0606LLeHME, cucTEMaTM3aLNSA 3HAHWI

OBLLEE KOJIMYECTBO YACOB INO 102 135

NMPOIrPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(]
JI:;-II Tema ypoka Bcero Konrpoannere  TIpaxTuteckue fll:;:el{l/lﬂ :)I;l[()l;l:())f}l;feﬂbﬂme
padoTshI padoThI pecypeni
1 JBoNoUMoHHaa Teopus Y. [apeuHa 1
5 [BVxXyLLne cunibl 3B0NKOLMM BULOB Mo Y. 1
JapsuHy
3 Bopbba 3a CcyLecTBOBaHue, 1
eCTeCTBEHHbIN U UCKYCCTBEHHbIN 0T6OP
4 PopMM1pOBaHME CUHTETUYECKOW TEOPU 1
3BonOUMNN
5 3Tanbl 3BOMOLMOHHOIO npoLecca: 1
MWKPO3BO/OLMSA Y MaKPO3BONHOLUSA
6 Monynauma — anemeHTapHas efMHMULA 1
3BonoLNn
3aKOH reHeTM4yecKoro pasHoeecus .
5 Xapaw, B. BaitH6epra. JTabopaTopHas 1 05
paboTta «BblIsBNeHNE U3MEHUMBOCTHU Y '
ocobei ogHoro Buga»
8 AnemeHTapHble (haKTopbl 3BONHOLMM 1
9 AddpexT ocHoBaTENA. DhPEKT 1
OYTbIIOYHOIO rop/ibILKa
10 Mwurpauun. M3onsuum nonynsyuin: 1
reorpagmyeckas, 6uonormyeckas
1 EcTecTBeHHbIN 0TOOP — HanpasNAOLLNIA 1
(hakTOp 3BOMOLMN




12

Monosoii 0T60P

13

Mprcnoco61eHHOCTb OPraHM3MOB Kak
pe3ynbTaT MUKPO3BOOLMN.
NabopatopHas paboTa «3yyeHue
apoMopo30B 1 namoaganTalmin y
PacTeEHWUIA N XXUBOTHbIX»

0.5

14

Mpumepbl NPUCNOCO6IEHN Y
OpraH13mMoB: MOP(OsIOrMYecKue,
(hn3nonormyeckune, BUOXNMMUYECKUE,
nosefeHYeckue. JlabopatopHas paboTa
«[pncnocobneHns opraHM3MoB 1 UX
OTHOCUTE/IbHAA Lie1Iecoobpa3HOCTb»

0.5

15

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

0.5

16

17

CTpykTypa Buga

Buaoo6pasoBaHe Kak pesynbTar
MUKPO3BO/HOLMM

18

19

20

CBA3b MUKPO3BO/IOLMN U
annaeMnonoruu

Makpossosniouus. MNaneoHToNornyeckme
METO/b! U3YYEHNS IBOMOLMN

Buoreorpaduyeckime MeTo/bl U3yYeHNs
3BO/IHOLMM

21

SM6pPKONOTrMYECKME 1 CPaBHUTENBHO-
MOP(ONOrnYecKre MeTOAbI U3yUYeHNs
3BOMIHOLMM




MonekynspHo-reHeTuyeckue,

22 OMOXMMMYECKME N MaTeEMATUYECKME
METO/b! U3YYeHNS IBOOLMN

23 O6Lme 3aKOHOMEPHOCTH 3BOMOLMN

24 AjanTuBHas paguauus.
HepaBHOMEPHOCTb TEMIMOB 3BO/IOLUM

o5 HayuHble rinoTesbl NPOUCXOXKAEHNA
XXW3HU Ha 3emne

26 [JloHay4Hble npescTas/ieHns o
3apPOXKAEHNN XKN3HU

97 OCHOBHbIe 3Tarnbl HEOPraHNYecKon
3BO/OLMN

28 "MnoTesbl 3apOXKAEHNA XN3HN
VicTopusa 3emnn n MeTobl eé U3yyeHus.

29 JNabopaTopHas paboTa «3y4veHne 0.5
Ornu1caHne NCKOMaeMbIX OCTATKOB
[PEBHMX OpPraHV3MOoB»

30 HayasibHble 3Tanbl opraHn4eckom
3BO/MOLMM

31 3BO/IOLMSA 3yKapnoT
OCHOBHbIe 3Tanb! 3BO/IHOLNN

39 pacTuTenbHOro Mupa. Npaktuyeckas 05
paboTa «M3yyeHne 0Co6eHHOCTEN
CTPOEHUA PacTeHUI pasHbIX OTAEN0B»

33 OCHOBHbIe 3Tanbl 3BO/IFOLMM XXMBOTHOIO

Mu1pa




SBO/OLMSA XKMBOTHbIX. MpakTyeckas

34 paboTa «M3yyeHne 0Co6eHHOCTEN 0.5
CTPOEHMSA NO3BOHOYHbIX XXMBOTHbIX»

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

36 MaccoBble BbIMUPaHNA —
3KO/IOTMYECKME KPU3NCHI MPOLLIOro

37 CoBpeMeHHbI 3KONOrMYECKNIA KpUsnc,
ero ocCo6eHHOCTH

38 CoBpemeHHas cucTemMa OpraHuMyeckoro
NpoLL/oro

39 OCHOBHbIe cYcTEMATUYECKME Tpynnbl
OpraHn3mMosB

40 AHTPONOIOrNa — Hayka 0 Ye/ioBeke

a1 Pa3BuUTMe NpeacTaBneHnii o
NPOUCXOXAEHNN YenoBeKa
MecTo yenoBeka B cucTeme
opraHuyeckoro mupa. JlaboparopHas

42 paboTa «/13yyeHne ocobeHHOCTeN 0.5
CTPOEHUNSA CKefleTa YenoBeka, CBA3aHHbIX
C NPAMOX0XAEHNEM»

43 LBVXKyLLINe cubl aHTPOMoreHesa

44 CooTHOLeHME BMOIOrNYECKNX 1
coumaibHbIX PaKTOpOB B aHTPOMNOreHese

45 OCHOBHbIe CTaAun aHTponoreHesa

46 ManeoreHeTnKa 1 NaneoreHoMMKa

47 JBO/NIOLMA COBPEMEHHOIO YesoBeka




48

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

0.5

49

50

MexXaucumnavHapHble MeTofpbl
aHTpoMnosnorMu

3apoXaeHue 1 pasBuUTHE 3KONOTUN

51

MeTogpl 3konornu. JlaboparopHas
paboTa «/3yyeHne MeToA0B
3KOMOMMYeCKNX UCCnefoBaHNn»

0.5

52

53

3HaueHVe 3KONOrMYECKMX 3HaHWIA Ans
YesoBeka

3Konormyeckme akTopsl

54

AbroTnyeckme aktopbl. CBET Kak
3KO/I0rnYeckmnin thaktop. JlaboparopHas
paboTa «BblsBneHne NpucnocobneHni
OpraH13moB K B/IUSHUIO CBETa»

0.5

55

AbroTmyeckme haktopsl. Temneparypa
KaK 9KOMI0rMYecKunin (hakTop.
NabopaTopHas paboTa «BbisBneHue
NpPUCNoco61eHNn OPraHN3MOoB K
B/IMSIHWIO TeMnepaTypbl»

0.5

56

ABMOTNYECKME (haKTOPbI. BnaxHocTb
KaK 9KOMI0MMYecKunin (hakTop.
JNabopaTopHas pa6oTa «AHaTOMUYECKME
0CO6EHHOCTU PacTeHW U3 pasHbIX MeCT
obuTaHnA»

0.5

57

Cpefibl 06MTaHUs OPraHWM3MOB

58

buonorunyeckue putmbl




59 YKun3HeHHble (hopMbl OpraHM3MoB

60 BruoTtuyeckme dakTopsbl
3HauyeHue BUOTMYECKMX B3aNMOLENCTBUI

61 [/ CYLL,ECTBOBaHMS OpPraHM3MOB B Cpefe
o0butaHuna

62 JKONOrnM4YecKme XxapakTepucTnku
nonynauum
OCHOBHble NnokasaTenu NonynaLun:

63 YMCNEHHOCTb, N/IOTHOCTb, BO3pacTHas u
nosnoBas CTPyKTypa
OCHOBHble NnokasaTenu NonynaLun:

64 POXAaeMOCTb, MPUPOCT, TEMN POCTa,
CMEpPTHOCTb, MUTpaLnn

65 JKonornyeckaa CTpyKTypa nonynayum

66 JunHamuKa nonynaunu n eé perynaums

67 KpuBble pocTa YMCeHHOCTN MONyNsauum.
KpuBble BbDKMBaHMWS
JKonornyeckasa Huwa suaa.

68 NaboparopHas paboTta 05
«[MpucnocobneHns ceMsiH pacTeHui K
pacceneHnio»

69 Bupg Kak cuctema nonynaumi

20 3aKOHOMEPHOCTU MOBeAEHUS 1 MUATPaLuiA
YXUBOTHbIX

71 Co06LLecTBO OpraH1M3MoB — 6MOLEHO3

72 JKocucTeMa Kak OTKpbITas cuctema

73 KpyrosopoT BeLLEeCTB M NOTOK 3HEPTUA B

JKOCUCTEME




74 OCHOBHbIe NoKa3saTenv 3KOCUCTEMbI

75 JKO/IOrnYyeckmne nnpammnibl

76 3meHeHMs coobLLecTB — CyKLeccum
MpupoLHble 3KOCUCTEMbI. DKOCUCTEMBI

77 03ep 1 peK. IKOCUCTEMbI MOpelt 1
OKeaHoB

78 MpupogHble 3K0CV|CTUeMb|. 3KocucTembl
TYHAP, /IECOB, CTEMen, NycTbiHb

79 AHTPONOreHHbIE IKOCUCTEMBI
Yp6oakocucTembl. MpakTnyeckas pabota

80 «13yyeHune n onucaHue 0.5
YpP603KOCUCTEMBI»
3aKOHOMEPHOCTM (POPMUPOBaHUSA

81 OCHOBHbIX B3aMMOAENCTBUIA OpPraHU3MOB
B 3KOCUCTEMAX
MexaHu13Mbl BO3AENCTBUSA 3arps3HEHNIA

82 pasHbIX TUMOB Ha Cy6OPraHN3MeHHOM,
OpraHnu3MeHHoOM, NonyNALUOHHOM U
3KOCUCTEMHOM YPOBHAX

83 Buocgepa — obuiennaHeTapHas
060/104Ka 3emnu

84 YueHue B. V. BepHagckoro o buocepe

85 3aKOHOMEPHOCTM CYLLIeCTBOBaHWSA
orocdepsbl

86 KpyroBopoTbl BELLECTB U
BMOreoXMMMNYeCKre LMKIbI

g7 30Ha/IbHOCTL Buochepbl. OCHOBHbIE

6MOMbI CyLUN




88 YcTonumneocTs 6roctepsl

89 JKO/IOrNYEeCKMe KPU3NChbl N NX MPUUNHBI 1

90 BospeicTaue yenoseka Ha broctepy 1

o1 AHTponoreHHvoe BO3,U,€I7'ICTBUM€ Ha 1
PacTUTENbHBIA U XXUBOTHBIA MUP

92 OxpaHa npupoabl 1

03 OCHOBHble NPUHLMMNbI YCTONYMBOIO 1
pa3BUTUA YenoBeYecTBa 1 NPUPOAbI
PaLmoHanbHOe NprYpoAoNosb30BaHue U

94 COXpaHeHue 61010rMyYecKoro 1
pasHoobpasnsa 3emnu

95 06?6u.|,eHV|e no Teme «MWKPO3BONHOLMA 1
1 e€ pe3ynbTaTbl»

9 Oﬁ?6l.|.l,€Hl/l€ no Teme «Makpo3Bo/irOLUA 1
1 eé pesy/bTaTbl»

97 O606LLeHMe No TeMe «IMponcxoxaeHme 1
N pasBUTHE XN3HW Ha 3emne»

08 O606LLeHMe No TeMe «IMponcxoxaeHme 1
4esloBeKa — aHTPOMOreHe3»

99 O606LLeHMe NO TeMe «IKO0rms — Hayka 1
0 B3aMMOOTHOLLIEHNSAX OPraHN3MOB»

100 0606LeHMe No Teme «OpraHU3Mbl 1 1
cpepa obuTaHms»

101 O6o6Lu,eH|ﬂe no Teme «OK0N0rns BUA0B 1 1
NonynAuunii»

102 0O606LeHre no Teme «buocgepa — 1

rnobanbHas aKocucTema»




OBLLUEE KOJIMYECTBO YACOB INO
NMPOIrPAMME

102

7.5






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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