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MHNOACHUTEJIbHASA 3AIIMCKA

Mporpamma no ydvebHoMy npeamety “Buonorua™ (oanee - 6uonornsa) Ha
YPOBHE CpefHero obuiero obpasoBaHus pa3paboTaHa Ha OcHoBe deaepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 0b6pa3oBaHun B Poccuitickonn deaepaumm,
®roC COO, KoHuenuumu npenofgaeaHuWa y4debHOro npeameta «buonorns» u
OCHOBHbIX NONOXeHWI (hefepaibHOM paboyeit NporpaMmmbl BOCUTAHUS.

YuebHblid npeaMeT «buonorus» yrny6néHHoOro ypoBHs usydveHus (10-11
Knaccbl) SBNSETCA OAHUM U3 KOMMOHEHTOB MpeAMeTHON 061acTn «ECTeCTBEHHO-
HayuHble npeameTbl». CorfacHo nonoxeHnam @eroc COO npodusibHble
y4yebHble NpeaMeTbl, U3yvaemMble Ha Yrny61EHHOM YpPOBHe, SBNSKOTCA CNOCOO0M
AndpepeHumaumm 0byvyeHUss Ha YpPOBHe CpefHero o6uiero o6pa3oBaHUA U
Npu3BaHbl 06ecneYnTb NPEEeMCTBEHHOCTb MeXAYy OCHOBHbIM OOLUM, CpefHUM
06LMM, CpefHUM NPOogecCUOHaIbHBIM 1 BbICLUMM 06pa3zoBaHneM. B TO »e Bpems
KaKObIA M3 3TUX YYebHbIX MpeaMeToB [AO/MKeH ObiTb OpPUEHTMPOBaH Ha
MPUOPUTETHOE peLLeHne 0b6pa3oBaTe/lbHbIX, BOCMUTATE/IbHLIX W Pa3BUBAMOLLMX
3afja4y, CBA3aHHbIX C MpoopueHTaUmein 0byyatoWmMxcd 1 CTUMYIUPOBAHMEM
MHTEpeca K KOHKPETHOM 0611acTM Hay4yHOro 3HaHWs, CBA3aHHOIO C 6uonoruven,
MeWLMHOW, 3KOMOrnen, NCUXoNornen, CopToM UM BOEHHLIM AE/IOM.

Mporpamma no yyebHomy npeamety “"Buonorva™ Aaét npeactaBfieHME O
LUenn n 3agadax M3yyeHus y4vyebHOro npeameta «buonorms» Ha yrnyonéHHOM
YPOBHE, onpeaensieT ob6s3arenbHoe (MHBapMaHTHOR) NpeAMEeTHOe COAepXKaHue, ero
CTPYKTypupOBaHMe MO pasfenaMm W Temam, pacrpefesieHMe no  Kriaccawm,
PEKOMEHAYEeT MOCnefoBaTe/IbHOCTb M3YYeHMsT y4ebHOro martepuana € Y4YEToMm
MeXNpeaMETHbIX W BHYTPUNPEeAMETHbIX CBA3el, /IOTMKU Yy4yebGHOro npoecca,
BO3pPaCTHbIX 0COGEeHHOCTeNW obydvarowmxcsd. B nporpamme no 6uonoruu
peasv3oBaH MPUHUMN MPEEMCTBEHHOCTM C W3y4YeHWeM OMONOrMM Ha YpPOBHE
OCHOBHOro  06LWero o6pasoBaHWd, Gnarogaps 4Yemy  npocMaTpuBaeTCs
HanpaB/NeHHOCTb Ha  Mocfedylollee  pasBuTMe  OMONOTMYECKMX  3HAHWMN,
OPUEHTMPOBAHHbLIX Ha (OPMMPOBaHME eCTECTBEHHO-HAyUYHOro MUPOBO33PEHNS,
3KOMOrMYECKOro MbIWIEHNSA, MNPeACTaB/eHUA O 340pPOBOM 06pase >KM3HWU, Ha
BOCNUTaHME OEpPEXXHOro OTHOLLEHUS K OKPYXatolleil npupoaHoin cpepe. B
nporpaMmme Mo GMONMOTMM TakXe MOKa3aHbl BO3MOXHOCTU Y4ebHOro npegmeta
«bvonorusa» B peanmsaumm  TpebosaHmin PrOC COO K nnaHMpyeMbIM
JMYHOCTHbIM, MeTanpegMeTHbIM W MpPeAMETHbIM pe3y/nbTatam 06y4yeHUs U B
(hOpMMPOBaHNM  OCHOBHbIX  BWAOB  Y4eOHO-NO3HABATENbHON  [eATe/IbHOCTH
06yyvatoLLMXCAa MO OCBOEHWMIO COAepXKaHWs 6nonornyeckoro obpasoBaHMst Ha
YPOBHe cpefHero obuero obpasoBaHus.

YuebHblii npeaMeT «buonoruns» Ha ypoBHe cpefHero obuiero obpasoBaHus
3aBepluaeT 6uonornyeckoe o06pasoBaHMe B LUKO/IE U OPUEHTMPOBaH Ha



pacluvpeHve 1 yrnybneHve 3HaHWA 00y4aroLMXCSA O XXMBOW MPUPOAEe, OCHOBax
MONEKYNAPHOM N KNETOYHOM 6MONorMK, amopuonormm u 6uonormm pasBuUTUS,
reHeTUKW, CeNnekuumn, 6MOTEXHOIOMNI, IBOSTFOLMOHHOIO YYEHWNSA 1 3KOSTOTUN.

N3yyeHne yuebHoro npegmeTa «buonorus» Ha yrny6ieHHOM YpPOBHe
OPUEHTMPOBAHO Ha MOArOTOBKY 06yuYatoLMXcA K NocnefytollemMy MonyyeHuto
buonornyeckoro  obpasoBaHMss B BYy3aX W OpraHM3aumax  CpefHero
npoeccnoHanbHOro obpasosaHns. OCHOBY €ro COfepXXaHus CoCcTaBseT cucTema
OMONOTNYECKMX  3HAHWIA,  MOMYYEHHbIX MPU  U3yYeHUM  00YyYaroLLMMUCS
COOTBETCTBYIOLLMX CUCTEMATUYECKUX pa3fesioB GMOMorMmM Ha ypoBHE OCHOBHOIO
obLlero obpasoBaHua, B 10-11 Knaccax 3TV 3HaHWA MOMy4arT pasBuTHe. Tak,
pacluvpeHbl 1 yray6neHbl GMOMOMMYECKNe 3HaHWUSA O PacTeHUAX, >XMUBOTHBIX,
rpnbax, 6akTepusx, OpraHuM3Me YesioBeKa, O6LMX 3aKOHOMEPHOCTAX >KU3HMU,
[OMOJTHUTENbHO BKNKOYEHbI 6UMOMOrMYecKne CBefeHNs NPUKIagHoro 1 noncKoBoro
XapakTepa, KOTOpble MOXHO WCMO/b30BaTb KaK OPUEHTMPbI A1S MOC/eayroLero
Bbl6bopa npodeccun. Bo3mOXHa Takke WHTerpauusi 6uonornyecKnx 3HaHuin c
COOTBETCTBYIOLWMMWN 3HAHUAMMU, MONYYEHHbIMU 00y4YaloWMMNCA MPU U3YUYeHUM
(OM3NKN, XUMWUK, Teorpadun 1 maTemMaTuKu.

CTpyKTypa nporpaMmMmbl Mo YydebHOmy npeameTy “Buonorus” otpaxaert
CUCTEMHO-YPOBHEBbLIA U 3BOJIOLMOHHBIA  MOAXOAbl K U3y4YeHUIo 6uonorum.
CornacHo UM, U3y4aroTca CBOMCTBA M 3aKOHOMEPHOCTW, XapaKTepHble [/18 XUBbIX
CUCTEM Pa3HOro YpPOBHSA OpraHun3auun, 3BoJIKOLMN OPraHMYeckoro Mmmnpa Ha 3emne,
COXpaHeHUs 6GMOMorMyeckoro pasHoobpasus nnaHeTol. Tak, B 10 Knacce
M3y4aroTCA OCHOBbI MOJIEKY/NIIPHOM W KNEeTOYHOW 6Guonoruu, amopuonormmn u
OMoNorMn pasBUTUA, TeHETUKU N Cenekunn, BUOTEXHOMNOMMN U CUHTETUYECKOM
6uonornn, akTyanInmsupyrTca 3HaHMs 0byuvarowmxcsa no 60TaHWKe, 300/10TUN,
aHaTomun, usmonornnm denoseka. B 11 Knacce M3y4yaroTCca 3BO/HOLMOHHOE
y4eHune, OCHOBbI 3KOJIOTUN U YUYeHMe 0 buocgepe.

YuebHblidi  npegmeT  «buonorms»  npusBaH  06ecneunTb  OCBOEHME
06yyvatoLLMMmMCcs BUONOrNYECKUX TEOPUIA N 3aKOHOB, MAEW, MPUHLMMNOB U Npasu,
NeXallMx B OCHOBE COBPEMEHHOI eCTeCTBEHHO-HaYyYHON KapTUHbI MUPa, 3HAHWIA O
CTPOEHMWN, MHOroobpasMnm U OCOOEHHOCTAX KETKW, OpraHuama, nonynsyum,
OMOLIEHO03a, 3KOCUCTEMbI, O BbIJAIOLLMXCA HAYYHbIX AOCTVKEHWUAX, COBPEMEHHbIX
nccnefoBaHnsaX B 61onornm, NPUKNagHbIX acrnekTax 61Monormyecknx 3HaHuin. 4ns
pasBUTUSA M MOAAEePXaHWUA WHTepeca oOydalowmxcs K OMOMorMn Hapsgy co
3HaYUTE/IbHLIM 00BLEMOM TEOPETUYECKOr0 MaTepuana B COAepXXaHUy Mporpammb
Nno 6ronorMn nNpeaycMoTPeHO 3HAKOMCTBO C UCTOPUEN CTaHOB/IEHWS U Pa3BUTUA
TOW WM WHOMN 06nacT 6MONOrMK, BKNALOM OTEYECTBEHHbLIX W 3apyOeXHbIX
YUYEHbIX B PELLEHNE BAXKHENLLNX BMONOrMUYECKMX U IKONOrMYECKMX NPoBieM.



Llenb n3yuyeHuns yuebHoro npeameTa «bruonorus» Ha yrny6n1éHHOM YpOBHe —
OBNafieHne  0byyvaloWwMMUCA  3HAHUAMU O  CTPYKTYPHO-(DYHKUMOHa/IbHOM
OpraHuM3auMm >KMBbIX CUCTEM pPa3HOro paHra U NpUMOGpPeTeHMe YMeHWi
MCNOMb30BaTb 3TU 3HaHWSA B (DOPMMPOBAHUM MHTepeca K onpefenéHHOn o061acTu
NMpoheccnoHanbHON AeATeNIbHOCTW, CBA3aHHOW C 6uonorvein, wunm K Bblbopy
y4ebHOro 3aBefileHuns Ana NPOA0/HKEHNS BMONOrMYECKOro 06pa3oBaHus.

JOoCTmKeHNe Uennm  K3ydeHus ydebHoro npeamera «buonorma» Ha
yrny61éHHOM YPOBHE 06ecreynBaeTCs peLleHneM CneiyoLmx 3aau:

OCBOEHME 06yYatOLMMMCA CUCTEMbI GUONTOMMYECKNX 3HAHWIA: 06 OCHOBHbIX
OMONOrMYECKMX TEOPUAX, KOHLEMUUAX, rmnoTesax, 3akoHaX, 3aKOHOMEPHOCTAX Y
MpaBuiax, COCTaBNAIOLLMX COBPEMEHHYIO eCTECTBEHHO-HAYYHYIO KapTUHY MUPa; O
CTPOEHUN, MHOroo6pasnm M OCOBEHHOCTSAX OMONMOTMYECKUX cucTem (KeTka,
opraHuam, nonynsauus, sug, 6uoreoueHos, 6roctepa); 0 BblAAOLMXCA OTKPbITUAX
1 COBPEMEHHBIX NCCNEA0BaHNAX B G1OIOTUN;

O3HaKOM/IeHMEe O00y4aloWmnXcsd C MeTodaMu MO3HAHUA YXMBOW MNPUPOAbI:
nccnenoBaTe/Ib,CKUMM - MeTodaMn  BUONOrnYeckKUX HayK  (MONEKYNIIPHON 1
KNETOYHOM 6uonorun, smbpuonormm un OUONOTMA  PasBUTUS, TEHETUKU WU
cenekumn, OMOTEXHONOTMM W CUHTETUYECKOW 6KONOrvMK, NasIeOHTONOINN,
3Konormm);  Metofamm  CamMOCTOSTENIbHOTO  MPOBefeHUs  BMONOrNYecKmX
uccnefoBaHWin B nabopatopunm M B npupoge (HabnoaeHuwe, U3MepeHue,
3KCNEePUMEHT, MOAE/IMPOBaHNE);

OBNnafieHne  00y4yarLMMUCA  YMEHUSMMW:  CaMOCTOATE/IbHO  HaxXOAWUTb,
aHa/IM3MpoBaTb U UCMO/Mb30BaTb OMOMOMMYECKYD WMHMOPMAaLMIO; M0/b30BaThCs
6MONIOrMYECKOn TEPMUHOMNOIMEA U CUMBOJIMKON; YCTaHaB/MBaTb CBSI3b MEXAY
pasBuTMEM OMONIOTUN N COLMAIbHO-3KOHOMUYECKUMU U 3KOJIOTUYECKMMM
npobsemMamMn 4YenoBeyecTBa; OLEHMBATb MOCNELCTBUA CBOEW [eATeIbHOCTM MO
OTHOLLUEHNIO K OKpYyXKatoLleid NpupoAHOM cpede, COBCTBEHHOMY 3[0POBbLIO U
3[0POBbLI0  OKpY)XKaloWmMX tofel; 060CHOBbIBaTb M cobnofatb  Mepbl
NPOMNAKTUKN MH(EKLUMOHHBIX 3ab0neBaHWIA, NpaBuia NoBeAeHUs B NPUPOAe U
obecneyeHnss 6e30MacHOCTU COBCTBEHHOW XXMU3HEAEATeNbHOCTN B Ype3BblYaHbIX
CUTyaumsax MPUPOLHOTO W TEXHOreHHOr0  XapakTepa, XapakKTepu3oBaTb
COBPEMEHHbIe Hay4Hble OTKPbITUA B 061aCTK Gronioruu;

pasBuTME Y 00YYatOLLUMXCA UHTENNEKTYaNbHbIX 1 TBOPYECKMX CMOCOBHOCTEN
B MnpoLecce 3HAKOMCTBA C BblAAKOLMMUCA OTKPbITUAMWU U COBPEMEHHBLIMY
nccnefoBaHMAMM B BGMONOrUK, pellaeMbiMK €0 NpobrieMamMun, MeTOLO/IorMeNn
6M0I0rNYecKoro nccnefoBaHuns, npoBefeHNns 3KCNepPUMEHTa/IbHbIX
nccnefoBaHui, peleHnst 61MoNorMyYeckmx 3agad, MogennmpoBaHns 61MoNorMYecknX
06bEKTOB 1 MPOLLECCOB;



BOCNUTaHME Yy 06yYatoLLMXCA LLeHHOCTHOrO OTHOLLEHMS K YKMBOW NPUpoje B
LIe/IOM U K OTAe/lbHbIM eé 06beKTam U1 ABMIEHMAM; (DOPMMPOBAHNE 3KOMOMMYECKOMN,
reHeTUYeCKOM rpaMOTHOCTK, OOLEN Ky/nbTypbl MOBEAEHUS B NPUPOLE;
MHTerpauny eCTeCTBEHHO-HayYHbIX 3HAHWIA;

npuobpeTeHre  06yYalOWMMMCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
NpUpoLonosib3oBaHUKN (CO6MOA4EHNe MNpaBua MNOBELEHUA B MPUPOLE, OXpaHbl
BUOB, 3KOCUCTEM, OGMOCHEPBI), COXPAaHEHN COOCTBEHHOIO 340POBbLS N 3[00POBbA
OKpyXatowmx mofen  (cobnofeHnss  Mep  npounakTMky  3aboneBaHun,
obecrneyeHne 6e30MaCHOCTU >XMU3HEAEATENIbHOCTU B Upe3BblYaHbIX CUTyaLUsX
MPUPOAHON0 M  TEXHOTMEHHOr0  XapakTepa) Ha OCHOBE  WCMOJb30BaHWUA
BMONIOrMYECKMX 3HAHWIA 1 YMEHWIA B MOBCEAHEBHOW XKU3HU;

co3fjaHMe  YCNOBMM AN OCO3HAHHOro  Bblbopa  O6yvaroLMMMUCA
UHANBNAYaNIbHOM 06pasoBaTe/ibHOM TpaekTopuu, CNoCco6CTBYOLLENA
nocnefytoweMy npoeccUoHa/IbHOMY CaMOOMNpPesenieHnto, B COOTBETCTBUU C
UHANBNAYaANTbHBIMW MHTEPecaMun 1 NOTPeBHOCTAMM PervoHa.

O6uee unCNO YacoB, OTBEAEHHbIX Ha M3y4YeHne BMonornum Ha yrinyoneHHOM
YPOBHE cpeaHero obuero obpasosaHus, coctaBnseT 204 vaca: B 10 knacce — 102
yaca (3 yaca B Hefiento), B 11 knacce — 102 yaca (3 yaca B Hefiento).

OT60p OpraHM3auUMOHHbIX (hOpM, METOL0B U CPeAcTB 00y4deHUs 6MOorum
OCYLLECTB/IAETCA C YYETOM CMeuUMUKNA ero COAep>KaHWs W Hanpas/eHHOCTU Ha
MPOAO/HKEHNE  OMOMOrMYeCcKOro 06pasoBaHWMA B OpraHu3aumsax — CpefHero
NpodeccnoHabHOro 1 BbICLLEro 06pa3oBaHus.

O65a3aTeNIbHbIM YCOBUEM MPX 00y4eHUM BUONOTUKN Ha YTIy61EHHOM YPOBHE
ABNAETCA MpOBefeHNe NabopaTopHbIX W MPaKTUYECKMX paboT. Takxke y4actue
06yy4atoLLMXCA B BbIMNOMHEHUN MPOEKTHLIX M Y4eBHO-MCCNeA0BaTe/IbCKUX PaboT,
TemaTMka KOTOpbIX OMpefensercd  yyuTesieM Ha OCHOBE  MMELUXCH
MaTepuasibHO-TEXHUYECKMX PECYPCOB U MECTHbIX MPUPOAHBIX YCIOBUNA.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

CopfepxxaHve nporpammebl, BblAeNleHHOe xypcusom, He BXOAUT B MPOBEPKY
rocyaapcteeHHon ntorosow arrectaunm (FAA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasa 6uonorma — KoMnaekcHasa Hayka. Kpatkasa nctopus passButus
ouonorun.  buonornyeckme  Haykm U MU3yyaemble UMK MPOGSIEMBI.
PyHOaMeHTa/IbHblE, TMPUKNa4HbIE W MOWCKOBblE HayyHble WCCNef0BaHNA B
Guonorun.

3HayeHne 6uonornn B (hopMUPOBaHNA COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHbl Mupa. Tpodeccnmn, cBsizaHHble C Guonorvein. 3HavyeHne GuonorMn B
MPaKTUYECKOW [AeATeNIbHOCTU  YesloBeKa: MefuuMHe, CeflbCKOM  XO3AICTBE,
MPOMbILLIEHHOCTI, OXPaHe NPUPOABbI.

JleMoHCTpan U

MopTpeTbl: ApuctoTtens, TeodpacT, K. J/IuHHel, XK. b. Jlamapk, Y. [dapsuH,
Y. lapseir, I'. MeHgens, B. V. BepHaackuia, W. 1. Maenos, L. . MeuHuKos, H.
M. Basunos, H. B. TumodeeB-PecoBckuid, K. YoTcoH, ®. Kpuk, [. K. benses.

Tabnuubl 1 cxembl: «CBA3b OMOIOTUN C APYTUMU HayKamu», «Cuctema
BMOMOrNYECKMX HayK».

Tema 2. 7KuBble cucTEeMBbI U MX U3YYEHHUE

JKunBble CUCTEMbl Kak npeameT u3yyeHuUs 6uonorun. CBOWMCTBA KMBbIX
CUCTEM: EAMHCTBO XMMMWYECKOro COCTaBa, AMCKPETHOCTb W LeMIOCTHOCTD,
C/IOXKHOCTb W YMOPSAA0YEHHOCTb CTPYKTYPbl, OTKPLITOCTb, CaMOOpraHu3sauus,
CaMOBOCNPOM3BeeHME, pPa3apaXKMMOCTb, MU3MEHUYMBOCTb, POCT U pasBuUTHe.

YPOBH/  OpraHM3aumm >KMBbIX CUCTEM: MONEKY/SPHBIA,  KNETOYHbIN,
TKaHEBbIW, OpraHN3MeHHbI, MonynALMOHHO-BUA0BOMN, 9KOCUCTEMHBIN
(bnoreoueHoTUYECKMN), OGUOCHEPHbIA. TMpouecchbl, MNPOUCXOAALLME B KMBbIX
cucremax. OCHOBHble MPU3HAKM XMBOFO. XXU3Hb Kak (dopma CyLLEeCTBOBaHUSA
marepun. Hayku, n3yyaroLme XmBble CUCTEMbI HA Pa3HbIX YPOBHAX OpraHu3aumm,

N3yyeHne XuBbIx cucteM. MeTtofbl 6ronornyeckon Hayku. HabnwogeHue,
N3MepeHue, IKCNePUMEHT, cucTeMaTu3aums, metaaHanus. MoHATME O 3aBUCUMON U
He3aBUCMMOW MepemeHHOW. [lnaHMpoBaHWe 3KcrepumMeHTa. [1oCTaHOBKa MU
nposepka runote3. Hynesad runotesa. MoHATE BbIOOPKM N €€ [OCTOBEPHOCTD.
Pasbpoc B 6uonornyecknx fAaHHbiX. OueHKa [JOCTOBEPHOCTM  MOMYYEHHbIX
pe3ynbTaToB. [pUUMHBI  UCKAXEHUS pPe3ynbTaToB  adKcnepuMeHTa. [loHATMe
CTaTUCTMYECKOro TecTa.

JdemoHcTpanuu



Tabnuubl 1M cxembl: «OCHOBHblE TMPU3HAKM XU3HWU», «buonornyeckme
cucTembl», «CBOWCTBA XXMBOM MaTepum», «YPOBHU OpraHv3aumm >KUBOM
npupodbl», «CTPOEHME XXMBOTHOM KNETKM», «TKaHW >XMBOTHbIX», «CUCTEMbI
OpraHoB 4e/loBEYeCKOro opraHusma», «buoreoueHos», «buocdepa», «MeTtoabl
N3YUEHWS XXNBOIN NPUPOLbI».

Ob6opyposaHue:  nabopatopHoe  obopydoBaHMe AN MPOBeAEHUS
HaboAeHNIA, N3MEPEHUIA, S3KCNEPUMEHTOB.

IIpakTnyeckass padora «/ICMOMb30BaHNE Pa3/INYHbIX METOLOB MpK
N3YYEHWM XKMBbIX CUCTEM.

Tema 3. buoJsiorusi KJieTKn

KneTtka — CTPYKTYpPHO-(DyHKUMOHaNbHas eauHMUa XumBoro. Kictopus
OTKPbITUA KNeTKN. PaboTbl P. INyka, A. JleBeHryka. KnetouHas Teopus (T. LLIBaHH,
M. LneingeH, P. BupxoB). OCHOBHblE MOMOXEHUA COBPEMEHHON KNETOYHOWA
Teopuu.

MeToabl  MOMEKYNAPHOM UM K/ETOYHOWM  BMONOrnmM:  MUKPOCKOMWUS,
Xpomartorpagums, anekTpoopes, METo4 MeuYeHbIX aToMoB, AnddepeHunanbHoe
LEeHTPUMYrpoBaHne, KynbTUBMPOBaHUE KNETOK. M3yuenue @Huxkcupo8aHmvix
Kkiemox. DNEKTPOHHasA MUKpPOcKonuA. Kougokanvuas muxkpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemok.

JleMoHCcTpanumn

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

Tabnmupbl U cxeMbl: «CBETOBOW MUKPOCKOM», «NEKTPOHHBIA MUKPOCKOM>»,
«cTopnsa pasBUTNA METOLOB MUKPOCKOMUM».,

O6opyoBaHMe: CBETOBO MMWKPOCKOMN, MUKporpenapaTbl PacTUTENbHbIX,
YKMBOTHbIX 1 6aKTepUasibHbIX K/IETOK.

IIpakTuyeckass padora «VI3yyeHWe MeTOLOB K/IETOYHOW  6umonoruu
(XpomaTorpadusa, anektpoopes, AnddepeHUMaNbHOE  LEHTPUQYrMpoBaHue,
MLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMMYECKNA cocTaB KNeTKM. Makpo-, MUKPO- U YNbTPaMUKPO3NEMEHTI.
Boga n eé ponb Kak pacTBOpuUTENs, peareHTa, yvacTue B CTPYKTYpUpPOBaHMU
KNeTKW, Tennoperynauun. MuHepaibHble BeLLecTBa KNeTKU, UX 6uonornyeckas
pO/ib. PO/Ib KATMOHOB 1 @aHWOHOB B K/ETKE.

OpraHuyeckne BellecTBa KNeTKW. buonornyeckve nonvmMepsl. benku.
AMUWHOKUCNOTHbINA cocTaB 6enkoB. CTPYKTYpbl 6e/IKOBOW MOJieKy/bl. [epBuYyHas
CTPyKTypa ©6efnika, nentugHas CBA3b. BTOpuyHas, TpeTuyHas, 4eTBepTUYHASA
CTPYKTYpbl.  [eHatypaumsi. CsoiictBa 6enkoB. Knaccugukaums — 6enkos.
Bruonorunyeckune GyHKUUN 6eNKOB. Ilpuonut.



Yrnesoabl. MoHocaxapuabl, aucaxapubl, onurocaxapuibl U nonmcaxapuabi.
Ob6wmin  nnaH CTpoeHUs U (IM3NKO-XMMWYECKME CBOWCTBA  Yr/1EBOMOB.
Bronorunyeckune YyHKLUUN YrneBogoB.

Nunnapl. TvapodunbHo-rnapodobHble cBoCTBa. Knaccupukaums nMnuaos.
Tpurnnuepungbl, ocgonunuasl, BOCKW, CTeponibl. buonornyeckne yHKLMM
nnnnaos. Obume CBOMCTBa BUONOrMYECKNX MEMOPAH — TEKYUECTb, CMOCOBHOCTb K
caMo3aMblKaHWI, NoynpoHMLLaeMOCTb.

HyknenHosble kucnotbl. AHK n PHK. CTpoeHMe HYKNeMHOBbLIX KWUCNOT.
Hykneotngpl. MNpuvHuMn komniemeHTapHocTu. lMpaBuno Yapragpa. CTpykTypa
OHK — aBoiiHast cnupanb. MecToHaxoXaeHne n 6uonorudeckme gyHkumm OHK.
Buabl PHK. ®yHkumn PHK B KneTke.

CTtpoeHune monekynol AT®. Makpoapruyeckme cBs3n B Monekyne ATO®.
Buonornyeckne pyHkumn AT®. BoccTaHOB/MEHHbIE MEPEHOCUUKM, X QYHKLUNN B
KneTke. /lpyeue wuyxneosuompugocghamovr (HTD). CekBeHnpoBaHne [OHK.
Memoovl cenomuru, mpaHCKpunmoMuKy, NPoOmeoMuKuU.

CTpyKTypHas 6uonorus: 6uoxmmMmmyeckre 1 61ogmsnyeckmne nccnefoBaHns
coctaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl 6UOMONeKyn. Mooeruposanue
CMPYKmypvl U QYHKYULL OUOMONIEKYN U UX Komniekcos. Komnvromephwiii Ou3aiin u
opeaﬂuqecmn? CUHme3 5MOMOJleKy]l uux Henpupodﬂblx AHAN02086.

JleMoHCcTpanumn

MopTtpeTol: J1. MNMonuHr, K. YoTcoH, ®. Kpuk, M. YuUnkuHc, P. ®paHKNNH,
®. CaHrep, C. lNpysuHep.

Avarpammbl:  «PacnipegeneHve  XMMUYECKMX 3/1EMEHTOB B HEXWUBOM
npupoge», «PacnpeaeneHne XMMUYECKMUX 3IEMEHTOB B XXMBOW NPUPOLE».

Tabnuupl 1 cxembl: «llepyrognyeckas Tabnmua XUMUYECKUX 3/1eMEHTOBY,
«CTpoeHne MoneKynbl BoAbl», «BellecTBa B COCTaBe OpraHM3mMoB», «CTpoeHue
MONeKy bl 6enka», «CTPyKTypbl 6e/1K0BO MONeKy/bl», «CTpPOeHWe MONeKys
yrneesogoB», «CTpoeHWe MONeKyn nuvnuaoB», «HYKNEWHOBble KUCNOTbI»,
«CTpoeHne Monekynbl AT®».

O6opyfoBaHue: XMMrUYecKas nocyaa u 0bopyaosaHme.

JlaGopaTopHasi pa6ora «O6Hapy>KeHVe 6e/KOB C MOMOLLbK KaYeCTBeHHbIX
peakuuin».,

JlaGopaTropnass  pabora  «lIccnefoBaHMe — HYK/IEMHOBLIX  KWUC/OT,
BbIENEHHbIX U3 KNETOK Pa3/IMyYHbIX OpraHn3MoB».

Tema 5. Ctpoenue nu QyHKIUM KJIETKH

Tunbl  KNeToK: 3yKapuotuyeckasa W npokapmotuyeckad. CTPyKTypHO-
(hyYHKUMOHabHbIE 06Pa30BaHNA K/IETKN.



CTpoeHMe NpoKapnoTMYECKOM KNeTKU. KneTouHas CTeHKa 6akTepuia 1 apXxemn.
OCO6GEHHOCTM CTPOEHUSI TeTEPOTPOPHOI M aBTOTPOPHOM MPOKAPUOTUYECKUX
KNeTOK. MecTo 1 posib NPOKapuoT B B1oLeHO3ax.

CTpoeHuve 7 (hyHKUMOHMpOBaHME 3YKaprOoTNYECKOM KNETKMN.
MnasmaTnyeckas MembpaHa (nnasmanemma). CTpyKTypa nNiasmaTuyeckoin
MeM6bpaHbl. TpaHCMOPT BELLECTB Yepe3 MniasMaTUYecKyto MemopaHy: MacCUBHbIN
(anddpysnsa, obneryéHHas anOy3ns), akTUBHbIA (MEPBUYHLIA U BTOPUYHLIN
aKTUBHbIN TpaHcnopT). [lonynpoHuuaeMocTb MembpaHbl. PaboTta HaTpuin-
Ka/INeBOro Hacoca. QHAOLMTO3: MUHOLMTO3, (haroymntos. Ik3oumtos. KnetoyHas
cTeHKa. CTpYKTypa 1 PYHKUMM KNETOYHON CTEHKM pacTeHWiA, rpnbos.

Lintonnasma. LiMto3onb. LiuTockenet. [BvKeHne umTonnasmel. OpraHonibl
KnetTkn. OfHOMeMOpaHHble OpraHouAabl KeTKW: 3HAoMIasmMaTuyeckas CeTb
(AMNC), annapat onbKK, NN30COMbI, UX CTPOeHME M (YHKUUK. B3anmocsssb
O4HOMEeMOpPaHHbIX OpraHoMAoB KfeTKn. CTpOeHWe rpaHyfspHOro petukynyma.
Mexanusm nanpaenenus 6enxos ¢ II1C. CUHTE3 pacTBOPUMbIX 6enKoB. CUHTE3
KNETOYHbIX  MeMbpaH. [nagkuii  (arpaHynspHblil) — 3HAONIA3MaTUYECKMIA
peTukynymMm. CekpetopHasa (yHKUMa annapata onbmku. Moougurayus benxos 6
annapame [onvoocu. Copmuposxa 6enxoe 6 annapame Ionvoxcu. TpaHCNOPT
BELLLECTB B KNeTKe. Bakyonu pacTUTENbHbIX KNETOK. KNeTouHbIi coK. Typrop.

[MofyaBTOHOMHbIE ~ OpraHoOMAbl  KMETKW:  MUTOXOHAPWUW,  NAacTuibl.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CTpoeHe M (DYHKUUM MWUTOXOHAPWUA U nnactug. [epBuyHble,
BTOPUYHbIE U C/IOXHble  MNacTuabl  (POTOCUHTE3MPYIOWMUX  3YKapuOT.
XnoponsacTbl, XpOMOMaCcTbl, NEAKONAACTbI BbICLUNX PACTEHWNA.

Hemem6paHHble opraHonibl KneTkn CTpoeHne U PyHKUMKM HeMeMOpPaHHbIX
opraHounzos KNEeTKN. Pn6ocombl. lIpomescymounvie Qunamenmet.
MuKkpopunameHTbl.  Axmumnosvie muxkpogpuramenmol. MblLLEYHbIE  KNETKMW.
Axmunosvle kKomnonenmol Hemviuteunvix xkiemox. MUKPOTPY6OUKM. KNeTOYHbIN
ueHTp. CTpoeHWe W [ABWKEHME >KIYTUKOB W pecHUYeK. MUKpOTPy6OoUKM
uuTonnasmbl. LleHTpuonb. benxku, accoyuuposanmvlie ¢ MUKpo@uiameHmamu u
muxpompyooukamu. MomopHvie 6enxu.

Appo. Obonouka aapa, XpomaTuH, Kapuoniasma, SApbILKK, UX CTPOeHVE U
yHKUMN. AfepHblil  GenKoBbIA  MaTpUKC. [poCTpaHCTBEHHOE PacnONOXeHWe
XPOMOCOM B WHTepdasHOM sape. Oyxpomamun u 2emepoxpomamur. BENKu
XpPOMaTUHA — TWUCTOHbI. /[lunamuka sdepHoti ob6onouku 6 mumose. Aoephbiil
mpaucnopm.

KneTouHble BKMOYeHMSA. CpaBHUTE/IbHAA XapaKTepUCTUKA KNeTOK 3yKapuoT
(pacTuUTENbHOW, XXMBOTHOM, rPUGHOI).

JleMoHCTpanumn



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

Tabnuubl 1 cxembl: «CTpoOeHWEe 3yKapuOTUYeCKOW KeTKu», «CTpoeHue
XXMBOTHOW  KNeTKW», «CTpPOeHMe  pacTUTENbHOW  KNeTkm»,  «CTpoeHue
MUTOXOHAPUW», «AAp0», «CTPOoeHMEe NPOKAPUOTUUHECKON KNETKN».

O6opyfoBaHMe: CBETOBO MMWKPOCKOMN, MUKporpenapatbl PacTUTENbHbIX,
YKMBOTHBbIX K/IETOK, MUKPONpenapaTbl 6akTepuasibHbIX KIETOK.

JlabopaTopnasi padora «l/I3yyeHMe CTPOEHUA KNEeTOK  pPas/INYHbIX
OpraHvu3moB».

IpakTuueckas padora «/13yyeHrie CBOMCTB KNETOYHON MeMOpaHbI»,

JlabopaTopnasi pabdora «lccnegosaHve nnasMonuMsa W gennasmosnuvsa B
PaCTUTE/bHbIX KNeTKax».

IlpakTnueckass  padora  «l/I3yyeHue  ABMXKEHMA  UMTOMNA3Mbl B
PacTUTENbHbIX KNeTKax».

Tema 6. O0OMeH BelecTB M NpeBpaleHie JHEPIHMH B KJIIETKe

AccumMmnauma N AUCCUMUNALNA — ABe CTOPOHbI MeTabonmsma. Turnbl 06MeHa
BELLEeCTB: aBTOTPO(HbIA M TreTepOTPOMHBIA. YyacTue KWUCNopoda B OOMEHHbIX
npoueccax. OHepreTuyeckoe obecrneyvyeHne KeTKW: npespaweHre ATP B
06MeHHbIX npoueccax. PepMeHTaTUBHBIA XapaKTep peakuuil  KeTOYHOro
meTabonmsma. PepMeHTbl, WX CTPOEHWEe, CBOWCTBA W MeXaHU3M [eiCTBUS.
KothepmeHTbl. OTAnYMA (hepMeHTOB OT HEOPraHNMYeCKNX KaTanm3aTopoB. benku-
aKTMBaTopbl N GENKU-UHIMOMTOPbLI. 3aBUCMMOCTb CKOPOCTM (hepMeHTATUBHbIX
peakuuin 0T pas/InyHbIX (DaKTOPOB.

MMepBUYHBIA CUHTE3 OpraHMYecKMX BewecTB B K/eTke. POTOCKMHTES.
AHOKcueeHHblll U OKcueeHHblll Gomocunme3 y oaxkmepuii. Ceemocoobuparoujue
nucmermosl U nUeMerRmosl peakyuoHHoco0 yenmpda. Ponb X10ponaactosB B rpotecce
(hoTocmHTe3a. CBeToBas U TeMHoBasA hasbl. @omoovixanue, Cs., C4. u CAM-munol
gpomocunmesa. TPOJYKTUBHOCTb (POTOCUHTE3A. BAnAHME pasfvyHbIX (DaKTOPOB
Ha CKOPOCTb (JOTOCUHTE3a. 3Ha4YeHMe (hOTOCUHTE3a.

XemMOoCUuHTES. PasHoo6pasne OpraHM3mMoB-XeMOCUHTETUKOB:
HUTpUMLMpYOLWMe 6aKTepum, Xene3obakTepuu, cepobakTepun, BOAOPOAHbIE
bakTepun. 3Ha4yeHMEe XeMOCHHTe3a.

AHa3pobHble OpraHn3mbl. Bugabl 6poxkeHuns. TPOAYyKTbl BPOXEHUS U UX
MCNOMb30BaHNE Ye/IOBEKOM. AHA3POOHbIE MUKPOOPraHM3Mbl KakK OObBEKTHI
BGMOTEXHOMOrMM 1 BO36YAUTENN BONE3HEN.

A3p06HbIe OpraHu3mbl. JTansbl 3HepreTMYeCcKoro obMmeHa.
[MofroToBUTENbHBIN 3Tan. MMKONN3 — 6ECKMCNOPOLHOE pacLLEen/IeHNe roKo3bl.

Brvonornyeckoe oKUCNeHWe, UK KIETOYHOE fblXaHue. Ponb MUTOXOHAPWIA B
npoveccax 6uoorMyeckoro okucneHms. Linknnyeckre peakumm. OKUCANTENBHOE
(hochopunupoBaHue. ODuepeus membpannozo epaduenma npomonos. Cunmes



AT®: paboma npomonnoi AT®-cunmaszvl. [NpemmyLLlecTBa aspobHOro nyTu
06MeHa BeLLeCTB nepef aHaspobHbIM. OPEEKTUBHOCTb IHEPrETUYECKOr0 0OMEHa.

JdemoHcTpanuu

MoptpeTbl: k. Mpuctan, K. A. Tumupsaszes, C. H. BuHorpaackuid, B. A.
SHrensrapar, M. Mutyenn, I'. A. 3aBap3nH.

Tabnuupl N cxemMbl: «POTOCUHTES», «OHEPreTUUYECKUIA 0OMEH», «BUOCUHTES
6enka», «CTpoeHne (hepmeHTa», «XeMOCUHTE3.

O6opyfoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHWe A7 NPUrOTOB/IEHUA
MOCTOAHHbIX U BPEMEHHbIX MUKPOMPEenapaTos.

JlaGopaTtopnass  paGora  «/3ydeHWe  KaTa/IMTUYECKOW  aKTUBHOCTU
(hepMeHTOB (Ha NpuMepe amunasbl UK Katanasbl)».

JlaGopaTopHass padora «l/I3yyeHMe (PepPMEHTaTMBHOrO pacLLienieHns
nepokcuia BOAOPOAA B PaCTUTE/bHBIX M XKUBOTHbBIX KNETKax».

JlaGopaTopnass padora «CpaBHeHME MpoLeccoB  (DOTOCMHTE3a W
XeMOCUHHTe3a».

JlaGopaTopHas padora «CpaBHeHVEe NPOLLECCOB OPOXKEHMS N LbIXaHUS».

Tema 7. HacsiencrBeHnass uHGopManus M peaju3anus eé B KieTKe

Peakuun MaTtpuyHoro cuHTesa. MNMpuHUMN KOMMIEeMeHTapHOCTM B peakLmax
MaTpUYHOro CUHTE3a. Peanm3aumns HacneACcTBeHHOM UH(opMaLmK. eHeTUYeCKni
KOA, ero CBOWCTBa. TpaHCKpunuus — maTpuuHbii cuHTes PHK. TpuHumne
TPaHCKPUNUUKX: KOMMIEMEHTAPHOCTb, aHTUMNapan/ieslbHOCTb, aCUMMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. YyacTue TpaHcnopTHbIX PHK B 6rocnHTese Geska.
Ycnosusi 6uocuHTesa 6enka. KoguposaHue amuHOKucnoT. Ponb pubocom B
brocuKHTe3e beska.

Cospemennvle npeocmasienus o cmpoenuu 2enos. OpraHmsayna reHoma y
MPOKapMoT N 3yKapuoT. Perynaumsa akTMBHOCTM FeHOB Y MpokapuoT. [mnoresa
onepoHa (®. XKakob, XK. MaH0). MorexyiapHole Mexanuzmvl IKCNPeccuu 2eHO8 Y
aykapuom. Ponv xpomamuna 6 peeynsyuu pabomol 2enos. Perynayms 06MeHHbIX
MPOLLECCOB B KeTKe. KNeTouHbIi roMeocTas.

Bupycbl — HEKNeToOUHbIE POPMbI XXMU3HWN U 06nMraTHble napasuTbl. CTpoeHue
MPOCTLIX W C/IOXKHbIX BUPYCOB, PETPOBMPYCOB, 6aKTepnoharoB. JKusnennolil yuki
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpancKkpunyus, peeepmasa, uHme2pasad.

BupycHble 3a60neBaHMsA YeN0BEKA, XKUBOTHbLIX, pacTeHuid. CMAL, COVID-
19, coymasibHble N MeLULMHCKME NPOGeMbI.

buoungopmamura: unmeepayus u ananuz o6orvuiux maccugos («bigdatay)
CMPYKmMyYpHblX ouonocuyeckux oannvix. Hanomexnonocuu 6 buonocuu u Medub;uﬂe.
Ilpoepammupyemoie pynxyuu 6eakos. Cnocodwvt 00cmasKu 1eKkapcms.



JlemoHcTpanuu

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

Tabnuubl 1 cxeMbl: «brocnHTE3 6enKa», «eHETUYECKUIA Koa», «Bupycbl»,
«bakTepuodarn».

IpakTHyeckasn padora «Co3gaHe MOLENN BUPYCax».

Tema 8. ZKnsHeHHBIH UK KJIETKH

KneTouHblin uukn, ero nepuogbl W perynaums. WHTeptasa M MUTOS.
OCo6eHHOCTM NpoLeccoB, MpoTekalwmnx B MHTepdase. MoarotoBka KAeTku K
aeneHnto.  FpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUA U
MOCTCUHTETUYECKNIA (NPEMUTOTUYECKMIA) Nepuoabl MHTepMasbI.

MaTpuuHbii cuHTe3 OHK — pennukaumsa. MpuHumnel penamkayun OHK:
KOMIM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATMBHbIA  CUHTE3,  aHTMMNapanie/lbHOCTb.
MexaHnsm pennvkauum OHK. Xpomocombl. CTpoeHMe XpPoMocoM. Tenomepsbl U
Tenomepasa. XPOMOCOMHbIA Habop KNeTkM — KapuoTun. [AunaongHblini 1
ranfiongHolii  Habopbl XPOMOCOM. [TOMO/IOrMYHbIE  XPOMOCOMbI.  [10/10BbIE
XPOMOCOMb!.

[eneHve Knetkn — muto3. CTagum MUTO3a M MPOUCXOAALLME B HUX
npoueccbl. Tunbl MUTO3a. KapuokuMHes N UUTOKUHE3. BUonornyeckoe 3HaveHue
MUTO3a.

Perynauma MUTOTUYECKOTO UMKNa KNeTku. lMporpammupyemas KneToyHas
rmbesib — anonTos.

KnetoyHoe A4p0, XPOMOCOMbI, (PYHKLMOHa/IbHAsA FeHOMUKA. Mexanusmobl
nponugepayuu, ouggepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
K1emKkay — ououngopmamuyeckue Mmooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabnuubl N Cxembl: «KMU3HEHHBIM UMK KNETKU», «MuUTo3», «CTpoeHue
Xpomocom», «Pennnkaunsa AHK>.

O6opyaoBaHue: CBETOBOM MUKPOCKON, MUKponpenapartbl: «MWUTO3 B K/eTKax
KOpeLLlKa fyKa.

JlaGopaTopHas pabdora  «l/I3yyeHMe  XpPOMOCOM Ha rOTOBbIX
MUKpoMpenapaTax».

JlaGopaTopnas pa6ora «Hab/togeHe MUTO3a B KNeTKaxX KOHYMKa KopeLlKa
nyKa (Ha rotToBbIX MUKPOMpenaparax)».

Tema 9. Crpoenue u GyHKIMHM OPraHM3MOB

Bronorunyeckoe pa3Hoobpasue OpraHu13mos. OLHOK/NETOYUHbIE,
KOJIOHWa/IbHble, MHOTOK/IETOYHbIE OPraHU3Mbl.

OCO6EHHOCTM  CTPOEHMA U XKU3HELeATe/IbHOCTM  OAHOK/IETOYHbIX
opraHusmoB. baktepun, apxeu, OfHOKNETOYHble TrpPuObl, OLHOK/IETOYHbIE
BOZOPOC/M, Apyrue NpoTucTbl. KonoHmanbHble OpraHn3mbl.



B3anmocBsA3b 4yacTeii MHOrOKIETOYHOr0 oOpraHusMa. TKaHW, OpraHbl U
cucTembl opraHoB. OpraHunsm Kak eguHoe Lenoe. 'omeocTas.

TKaHM pacTeHWii. Tunbl pacTUTENbHbIX TKaHeil: o06pasoBaTesibHas,
MOKPOBHasA, MNPOBOAALLAA, OCHOBHasA, MexaHu4yeckad. OCOO6EHHOCTU CTPOEeHUS,
(OYHKLUMIA 1 pacrofioXXeHnst TKaHel B opraHax pacTeHui.

TKaHWN >XXMBOTHbLIX M 4YenoBeKa. TUMbl XXUBOTHbIX TKaHei: anuTenvaibHas,
COeAMHUTENbHAsA, MblleyHas, HepBHas. OCOGEHHOCTM CTPOEHUSA, (YHKUMIA U
PacnonoXeHns TKaHel B opraHax XXMBOTHbIX U YenoBekKa.

OpraHbl. BeretatuBHble M reHepaTVBHble OpraHbl pacTeHwid. OpraHbl U
CUCTEMbI OPraHoB XXUBOTHbIX U YenoBeKa. PYHKLUN OpPraHoB 1 CUCTEM OpPraHoB.

Onopa Tena opraHnamoB. Kapkac pacTteHuin. CKeneTbl OAHOKNETOYHBIX W
MHOTOK/METOYHbIX >XMBOTHbIX. Hapy>XXHbIA 1 BHYTPEHHWA cKeneT. CTpoeHue u
TUMbI COEANHEHNSA KOCTENA.

[BuXeHne  opraHuamoB.  [BMXKEHME  OAHOKIETOYHBLIX  OPraHuM3MOoB:
ameébonaHoe, XXryTUKOBOE, PecHMYHOoe. [BV)KEHWe MHOTrOK/IETOUHbIX PacTeHWUM:
TPONMU3Mbl N HacTUW. [IBUXKEeHMe MHOTOKMETOUHbIX >XMBOTHLIX M YesloBeka:
MblLLeYHasa cuctema. Pediekc. CKeneTHble MbILLbI 1 UX paboTa.

MuTtaHne opraHu3moB. [lornoweHne BOAbl, YrNEKUCNoro rasa W
MUHepPasibHbIX BELLEeCTB pacTeHUAMU. [NnTaHWe >XXMBOTHbLIX. BHYTpMMNoONoCcTHOE U
BHYTPUK/IETOUHOE nuLeBapeHue. lNutaHne MO3BOHOYHbLIX XWUBOTHbIX. OTAENbI
NULLEBAPUTENBHOIO TpakTa. [luweBapuTenibHble >Xenesbl. [lulleBapuTenbHas
cucTema 4enoBeKa.

[bixaHne opraHn3moB. [bixaHue pacTeHnin. ObiXaHue XUBOTHbIX. Anhdy3uns
rasoB yepes NOBEPXHOCTb KNeTKU. KoXKHOe AbixaHue. [bixaTtenbHas noBepxXHOCTb.
YKabepHoe 1 néroyHoe fbixaHue. [bixaHne NO3BOHOUHbLIX XXMBOTHbIX N YesioBekKa.
OBONIOLMOHHOE  YC/IOXKHEHME CTPOEHUA NIErKUX TMO3BOHOYHbLIX YXMBOTHBIX.
[bixaTensHaa cucTteMa 4enoBeka. MexaHuU3M BEHTUAAUMU NETKUX Y NTUL, U
MieKonuTaroLWwmx. Perynauna apixaHus. [bixateNnbHble 06bEMbI.

TpaHCcnopT BeLeCTB Y OpraHuW3MoB. TpPaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCNOpPT BeLlleCcTB Y XXMBOTHbIX. KpoBeHOCHasa cuctemMa W eé opraHbl.
KpoBeHoCcHad cucTemMa MO3BOHOYHLIX >KMBOTHbIX UM 4enoseka. Cepaue,
KPOBEHOCHbIE CcOoCyfbl WM KpoBb. Kpyru KpoBoobpaileHus. OBOMOLMOHHbIE
YCNOXHEHUA CTPOEHUSI KPOBEHOCHOM CUCTEMbI MO3BOHOYHbIX XXMBOTHbIX. PaboTa
cepaua v eé perynayms.

BblgeneHne y opraHu3moB. BblgeneHne Yy pacTeHuid. BblgeneHve 'y
XXMBOTHbIX. CoKpaTuTenbHble Bakyonu. OpraHbl BbigeneHns. Punbtpaums,
CeKpeLus 1 obpaTHOe BcacbiBaHVE Kak MexaHu3Mbl paboTbl OPraHoB BblAeNeHUS.
CB#I3b M0/IOCTN TeNa C KPOBEHOCHOW U BbIAENNTENIbHON cucTeMamu. BbigeneHve y



MO3BOHOYHbIX XXMBOTHbIX W 4yenoseka. Moykn. CTpoeHne U (YHKLMOHMPOBaHMe
He(ppoHa. Obpa3oBaHMe MOUM Y YesioBeKa.

3awnTa y opraHusmoB. 3awimta Yy OAHOKNEeTOYHbIX OpraHm3moB. Cnopbl
GakTepuihi M UMUCTbl NPOCTEMWIMX. 3alnTa Yy MHOFOK/IETOUHbLIX PacTeHUIA.
KyTukyna. CpecTBa NacCMBHOM U XMMUYECKON 3amnTbl. PUTOHUMADI.

3almTa Yy MHOTOKNETOYHbIX >XMBOTHbIX. [TOKPOBbI M WX MNPOU3BOAHbLIE.
3awmTta opraHusMa ot 60ne3Hell. MIMMyHHast cuctema 4enoBeka. KneTouHbld u
rYMOP&/IbHbIA  UMMYHUTET. BPOXXAEHHbLIA N NPUOOPETEHHBLIN  CneunuguyecKnin
UMMYHUTET. Teopus KNOHa/IbHO-CeNeKTUBHOro ummyHuteta (M. dpnmx, ®. M.
BepHeT, C. ToHerasa). BocnannTesibHble 0TBETblI OPraHN3MOoB. P0O/ib BPOXAEHHOTO
MMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3a00/1eBAHNIA.

PasgpaxmmocTb W perynauusa y  OpraHusMoB.  Pa3fpakumocTb Yy
O[HOK/NIETOYHbLIX OpraHMsMoB. Takcucbl. PasgpaXumoctb W perynauma y
pacTeHWiA. POCTOBbIE BELLECTBA N UX 3HAYEHNE.

HepBHad cuctema u penekTopHas perynayms y >XXUBOTHbIX. HepBHas
cuctema v eé oTgenbl. IBOMOUNOHHOE YCNOXHEHNE CTPOEHUA HEPBHON CUCTEMBI
Yy XMBOTHbIX. OTAeNbl FOIOBHOMO MO3ra MO3BOHOYHbLIX XWMBOTHbIX. Pediiekc u
pethnekTopHasa ayra. besycnoBHble U YCNOBHbIE Pet/eKChI.

['ymopanbHas perynaumsa 1 3HAOKPUHHAA CUCTEMA YKMBOTHBLIX U YeoBeKa.
XKenesbl 3HAOKPUHHOW CUCTEMbI W WX TOPMOHbI. [leiiCTBME TOPMOHOB.
B3anumocBsA3b HepBHOW W 3HAOKPUHHOW cucTeM. [mnoTanamo-runogusapHas
cucTema.

JlemoHcTpanuu

MopTpeT: L. I1. I'aBnos..

Tabnuubl 1 cxembl: «OfHOK/MNETOYHbIE BOLOPOCAU», «MHOMOK/IETOUHbIE
Bogopocnny», «baktepumn», «lpocTenne», «OpraHbl LBETKOBbIX PaCTEHUIA»,
«CUCTEMbl  OPraHOB  MO3BOHOYHbLIX XWBOTHbIX», «BHYTpEHHee CTPOEeHWe
HaCeKOMbIX», «TKaHW pacTeHuin», «KopHeBble CUCTEMbI», «CTpoeHune cTebns»,
«CTpoeHne NUCTOBOM MNACTUHKM», «TKaHN XXMBOTHbIX», «CKeneT YerioBeka,
«[uwesaputenbHaa cuctema», «KpoBeHOCHas cuctema», «[bixatenbHas
cucTema, «HepBHas cucTema», «Koxa», «MblLLeYHas cucTema»,
«BblaenuTenbHas cucTeMa», «IOHAOKPUHHAA cuctema», «CTPOEHME MbILLLbI»,
«IMMYHUTET»,  «KWLIEYHOMONOCTHbIE»,  «CxemMa  MUTaHWS  PacTEHMI»,
«KpOBEHOCHbIE  CMUCTEMbI  MO3BOHOYHBLIX >KMBOTHbLIX», «CTpoeHWe runapbi»,
«CTpoeHue nnaHapum», «BHYTpPeHHee CTPOeHWe [O0XKAEBOro 4yepss», «HepBHas
cuctema  pblb»,  «HepBHas  cuctema  NArywKkuW»,  «HepBHas  cuctema
npecMmblkalolWmnxea», «HepBHasa  cuctemMa NTUU», «HepBHaa  cucTema
M/IEKOMUTAKOLLNX», «HepBHasa cuctema YenoBeka», «Pediiekcs.



O6opyfoBaHMe: CBETOBOM MWMKPOCKOM, MUKponpenapaTbl OAHOK/IETOYHbIX
OpraHu3MoB, MWKponpenapaTbl TKaHel, PakoBMHbI MOJIIFOCKOB, KOJINEKLUN
HaCeKOMbIX, WIIOKOXMX, XXMBble 3K3eMNNAPbl KOMHATHbLIX pacTeHWid, repbapum
pacTeHWA pasHbIX OTAEeN0B, BN@XHble Mpenapatbl XXWBOTHbIX, CKENETh
MO3BOHOYHbIX, KOMMEKUMM BECNO3BOHOUHbLIX >KMBOTHbIX, CKENeT YenoBeka,
0bopyaoBaHMe Ana 4eMOHCTPaUUM MOYBEHHOMO M BO3A4YLLIHOMO NUTaHWUSA pacTeHUH,
pacLLenieHns Kpaxmasia n 6enkoB Mnog AecTereM hepMeHTOB, 060pyLoBaHME A1
AEMOHCTpaLUMK ONbITOB MO NU3MEPEHUIO XXU3HEHHOW EMKOCTU NETKUX, MexaHu3ma
AbIXaTeNbHbIX ABUXEHWI, MOAENN FO/I0BHOr0 MO3ra pas/IMyHbIX XXMBOTHbIX.

JlaGopaTopHas padora «/3yyeHne TKaHe pacTeHUI».

JlaGopaTopHas padora «/3yyeHne TKaHen XXMBOTHbIX».

JlaGopaTopHas padora «l/13yyeHne opraHoB LBETKOBOI0 PaCTEHNSA».

Tema 10. PazmHokeHue 1 pa3BUTHE OPraHU3MOB

dopmbl pasMHOXeHWs opraHnM3MOoB: 6Gecriofioe (BK/KOYasd BEretaTtMBHOE) U
nonosoe. Bwuabl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHME,  CMOPynAaums,
(pparMeHTauUus, KNOHNPOBaHME.

MonoBoe pa3mMHOXeHue. [MonoBble KNeTKW, Uan rametbl. Meios. Ctaguu
melio3a. NMoBeeHne XpoMocoM B Melio3e. KpoccuHrosep. bBMonornyecknii CMbicr
Melio3a W NonoBoro npouecca. Meio3 M ero MecTo B XXM3HEHHOM LMK/e
OpraH13mos.

MpeasapoabilleBoe pa3suTmne. FlaMeToreHes y XXMBOTHbIX. [10/10Bble Xenesbl.
ObpasoBaHuvie 1 pa3BuUTHe MOMOBbLIX KNETOK. CriepMaToreHes n ooreHes. CTpoeHune
MOJIOBbIX K/IETOK.

OnnofoTBOpeHMe ©  3MOPUOHAIbLHOE pPas3BUTUE KMBOTHbIX. Cnocoobbl
OMNOLOTBOPEHNSA: HapYy>KHOe, BHYTpeHHee. MapTeHoreHes.

VHanBnayanbHoe pasButiie opraHM3MoB (OHTOreHes). AMOPUONIOrna — Hayka
0 Pa3BUTUM OPraHMU3MOB. Mopgoeere3z — 00Ha U3 21ABHBIX NPOOIEM IMOPUOTIOSULL.
Konyenyus  mopgocenoe u mooenu mopghoeenesa. CTragum 3MbpuroreHesa
XUBOTHbIX  (Ha npumepe  narywkun). [ApobneHve. Twunbl  ApobneHUs.
Jlemepmunuposannoe u HedepmunuposarnHoe Opobnenue. bnacmyna, munsi
oracmyn. OCOBEHHOCTU [ApPO6/EHMSA MNEKOMUTAILWMX. 3apoAblLleBble INCTKM
(racTpynaums). 3aknafka opraHoB 1 TKaHel 13 3apoAbILLEBbIX NIMCTKOB. B3anmHoe
BNMSIHME 4YaCTeil pa3BMBalOLLErocs 3apofblila (3MOpMOHaNbHas WUHAYKUMS).
3aknagka njaHa CTPOEHWA D>KMBOTHOMO KakK  pesynbTaT  MepapXmyeckux
B3aUMOJENCTBMIA TeHOB. BrvaHMe Ha 3MOpUOHa/IbHOE pasBUTME Pas3/INYHbIX
(haKTOPOB OKPY>KatoLLIEN cpefpb!.

PoCT 1 pasBuUTUE XXMBOTHbIX. [OCTaMOpUOHanbHbIA nepuod. [Mpsmoe wu
Henpamoe pasBuThe. Pa3BuTne C MeTamopdpo3oM Yy 6GEeCcrno3BOHOYHbLIX WU
MO3BOHOYHbIX XWBOTHbIX. BWONOrM4Yeckoe 3HayeHWe npPAMOro M HEenpsamoro



pasBUTUA, UX pacnpocTpaHeHne B npupoge. Tunbl pocta XUBOTHbIX. PaKTOpPbI
PerynaumMm pocTa XXMBOTHbIX U YyenoBeka. CTaany nNocTaMOPUOHAIBHOTO Pa3BUTMS
Y XXMBOTHbIX 1 YenoBeKa. [lepnofbl OHTOreHes3a yenoBeka. CTapeHne 1 CMepTb Kak
Gronornyeckme nNpoLecchbl.

PasMHOXeHMEe W pa3BUTME pacTeHW. ameToumT n crnopodut. Meios B
YKU3HEHHOM UMKNe pacTeHunin. O6pa3oBaHWe CMoOpP B NpouUecce Meio3a.
[ameToreHes Yy pacTeHuid. OnNMOAOTBOPEHWE W pa3BUTUE  PaCcTUTE/NbHbIX
opraHu3moB. [BoViHOe OMNJI0LOTBOPEHME Y LBETKOBbLIX pacTeHnin. ObpasoBaHue U
pasBUTUE CEMEHM.

MexaHW3Mbl Perynaumm OHToreHesa y pacTeHuUn 1 XXMBOTHbIX.

JlemoHcTpanuu

MopTpeTsl: C. I'. HaBawuH, X. LLinemaH.

Tabnuubl 1N Ccxembl: «BeretaTtvBHOe pasMHOXeHMe», «Tunbl 6ecrnosnoro
pasMHOXeHUA», «PasMHOXeHMe XnamugomoHagbl», «Pa3MHOXEeHWE 3BI/IeHbI»,
«Pa3MHOXeHUe rnapbl», «Meo3», «XpoMOCOMbI», «lrameToreHes», «CTpoeHue
AALEKNETKM N criepmaTto3onaa», «OCHOBHbIE CTaaun OHTOreHesa», «I1psMoe U
HenpsiMoe pasBuTHE», «Pa3BUTME MAaNCKOro >Xyka», «Pa3BUTuve capaH4um»,
«Pa3Bntne nArywkn», «[BoiiHOe OnJoA0TBOPEHME Y LBETKOBbIX PACTEHWI»,
«CTpoeHne ceMsH O4HOAOMbHbIX U ABYAO/bHbLIX PacTeHWU», «KMU3HEHHbIA LMK
MOPCKO  KanycTbl»,  «XWU3HEHHbIA  UUKN  MXa», «KU3HEHHbIA  LMKN
ManopoTHUKa», «>KU3HEHHbIA LMK/ COCHbI».

O6opyoBaHMe: CBETOBOM MWMKPOCKOM, MUKPONpenapatbl AWLEKNETOK U
crnepmaTo3ongoB, Mofenb «LIMKn pa3BuUTus NAryLKm».

JlabGopaTopHasi pa6ora «l/13yyeHne CTPOEHUA NOJIOBbLIX KNETOK Ha rOTOBbIX
MUKponpenapartax».

IIpakTnyeckasi padora «BblIABNEHME MPU3HAKOB CXOACTBA 3apOAbILLE
MO3BOHOYHbIX XXUBOTHbIX».

JlaGopaTopHasi paGora «CTpPOEHMEe OpraHoOB Pa3MHOXXEHUS BbICLLMX
pacTeHnin».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M W3MEHYHUBOCTH
OpPra’Hu3mMoB

VcTtopus CcTaHOBNEHUS W pasBUTMSA TeHETMKM KaK Hayku. Pabotbl T
MeHgens, . e ®pusa, T. MopraHa. Posib 0TeyeCTBEHHbIX YYEHbLIX B PasBUTUU
reHeTnkun. Pa6otbl H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I". [.
KapneyeHko, 0. A. dununyeHko, H. B. Tumodeesa-PecoBCKoro.

OCHOBHble reHeTUYecKue NOHATUA U CUMBOJIbI. [TOMONOrMYHbIE XPOMOCOMBI,
a/nenbHble TeHbl, afbTepHaTUBHbIE MPU3HAKKW, AOMWHAHTHbIA U PeLecCUBHbIA
MpU3HaK, roMo3nroTa, reTepo3nroTa, YACTas IMHUA, TMepUAbl, FeHOTUM, (PEHOTKN.



OCHOBHble ~ MeTOfbl  TEHETWKW:  TMOPUAONOTNYECKMIA,  LUTONOMMYECKUA,
MOJIEKYNAPHO-TeHETUYECKMIA.

JdemoHcTpanuu

MopTpetbl: . MeHgens, . ge ®pus, T. MopraH, H. K. Konsyos, H. W.
Basunos, A. H. benosepckuia, I'. [l. KapneyeHko, KO. A. ®unmnyeHko, H. B.
TumodheeB-PeCoBCKMA.

Tabnuupl 1 cxembl: «KMeTobl FeHeTUKIN», «CXeMbl CKPeLLMBaHNAY.

JlaGopaTopnas padora «[po3ouna KakK OObEKT  TeHeTUYeCKMX
NccnenoBaHMn».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MoHornépungHoe ckpewmsaHue. [lepBblil  3akKOH MeHgensd — 3akoH
efIMHOO0Opa3ns rmépuaoB NepBoro NoKosieHns. Mpasuio JOMUHUPOBaHMA. BTopol
3aKOH MeHaena — 3aKoH paclienneHns npusHakos. LinTonormvyeckue OCHOBBI
MOHOrMOPUAHOTO CKpeLLmBaHus. M'MnoTesa YACTOThbI ramer.

AHanusnpytollee ckpelmBaHune. NpomeXXyToUHbIA XapakTep HacnefoBaHus.
PacLuenneHne npru3Hakos Npyv HeNosIHOM JOMUHUPOBaHUN.

AnrnépuaHoe ckpelmBaHue. TpeTuin 3akoH MeHens — 3aKOH He3aBUCMMOI0
HacneaoBaHNs NPU3HaKOB. LiuTonornyeckme  OCHOBbI  AUTMOPUAHOIO
CKpeLLnBaHuS.

CuenneHHoe HacnegoBaHve npu3HakoB. PaboTel T. MopraHa. CuenneHHoe
HacnefoBaHME TEHOB, HapyLUeHWe CcuenneHna Mexay reHamu. XpoMocoMHas
TEOPWNS HACNeACTBEHHOCTH.

"eHeTVKa nosfa. XpOMOCOMHbIN MeXaH13M ornpegeneHus nonia. AyTocombl 1
M0/IOBble XPOMOCOMbI. ["OMOrameTHbI W reTeporameTHblin nos. [eHeTuyeckas
CTPYKTYypa NosioBbIX XpOMOCOM. HacnegoBaHme NPU3HAKOB, CLUEMNMEHHLIX C MOJIOM.

["eHOTWN Kak LenocTHasa cuctema. MnenoTponus — MHOXKECTBEHHOe LeiCTBre
reHa. MHOXeCTBEHHbI annenmsM. B3auMogeiicTBuUe HeasieflbHbIX  FEHOB.
KomnnemeHTapHOCTb. dnuctas. MNonmmepus.

CeHETUYECKNIA KOHTPO/Ib PasBUTUS PACTEHMI, XXMBOTHLIX M YesioBeka, a
TakKe (PM3MO0/IOTMYECKMX TMPOLECCOB, MOBEAEHMS M KOTHUTUBHBLIX (DYHKLUMIA.
["eHeTUYECKME MeXaHN3Mbl CUMOUOreHe3a, MexaHN3Mbl B3aMMOLENCTBUSA «XO35MNH
— napasuT» N «XO03MH — MUKPOOMOM». [eHETUYECKMe acnekTbl KOHTPONS U
N3MEHEHWS HacNeACTBEHHON MH(opMaL I B MOKOSIEHWNAX K/IETOK 1 OpraHnM3moB.

JleMoHCcTpanumn

MopTpeTsbl: . MeHaens, T. MopraH.

Tabnmupbl 1 cxembl: «[epBblii U BTOPOW 3aKOHbI MeHaensa», «TpeTuii 3aKoH
MeHgensa», «AHanuMsmpylowee ckpelinsaHue», «HenonHoe JOMUHUPOBaHWUE,
«CLenneHHoe HacnefoBaHVe MNPU3HAKOB Yy Ap030(unbl», «[eHeTuka mnosa,



«Kapuotnn  4enoseka», «Kapuotun  Apo3oguibl», «Kapuotun  OTULbI»,
«MHOXXECTBEHHbIV annenn3m», «B3aumoaeincTeme reHoB».

Ob6opypoBaHve: Mofenb AN [EeMOHCTpauMu  3aKOHOB  efMHO06pa3uns
rmopnaos MepBoro MOKOMEHWA W pacLUernieHus MNpu3HakoB, MOAeNb NS
AEMOHCTPaUMM 3aKOHa HEe3aBMCUMOro Hac/nefoBaHUS MNPU3HAKOB, MOAeNb AnA
[AEMOHCTpaUMn CLENEHHONO0 HacnefoBaHWsA MPU3HAKOB, CBETOBOM MMWKPOCKOM,
MUKponpenapaT: «Apo3oguna».

IlpakTnyeckass pa6ora «l/I3ydeHWe pe3ynbTatoB  MOHOTMMOPUAHOIO
CKpeLLMBaHnA Y Ap030n/bI».

IIpakTHyeckass  padora  «/3yyeHne  pe3ynbTatoB  AUTMOPUAHOIO
CKpeLLMBaHnA y AP030UbI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3avmopgeictBme reHotuna v cpegbl nNpu  (OpMMPOBaHUM  (PeHOoTUNa.
I3MeHUMBOCTbL MPU3HaKOB. KayecTBEHHbIE WU KO/IMYECTBEHHbIe MpU3Haku. Buibl
M3MEHYMBOCTW: HeHaCNeACTBEHHAA MU HAc/eACTBEHHas.

MoauuKaumoHHaas M3MeHYMBOCTb. Ponb  cpedbl B (DOPMUPOBAHUN
MOAN(INKALMOHHOW M3MeHUMBOCTU. Hopma peakumy npusHaka. BapuauyoHHbIN
psg v BapuaumoHHas Kpueasi (B. MoraHHceH). CBoilcTBa MOAU(UKALMOHHOMN
N3MEHYMBOCTW.

["eHOTMNMNYeCKas M3MeHUYMBOCTb. CBOCTBA FEHOTUMNYECKON N3MEHUMBOCTU.
Buabl reHOTUNMYECKOW N3MEHYMBOCTW: KOMOMHATVBHASA, MyTaLMOHHas.

KombuHaTBHas M3MeHYMBOCTb. Meio3 M NosioBoM MNpouecc — OCHOBa
KOMOWHATMBHOW U3MEHUYMBOCTU. PO/Ib KOMBUHATUBHON M3MEHYMBOCTU B CO34aHNN
reHeTMYeCKoro pasHoobpasus B npeaeniax 04HOro Bmaa.

MyTalunoHHas W3MEHYMBOCTb. Buabl MyTauuiz: reHHble, XPOMOCOMHbIE,
reHomHble. CroHTaHHble X MHAYUMPOBaHHble  MyTauun. AoepHble W
uutonnasmatuyeckme Mytaumn. ComaTUyeckue U MosioBble MyTauun. MpuymHbl
BO3HWKHOBEHUA  MyTauuil. MyTareHbl M WX B/MSHWE HA  OPraHu3Mmbl.
3aKOHOMEPHOCTN MYyTaUMOHHOrO npouecca. 3akOH TOMOMOrMYECKUX pPSAAOB B
HacneCcTBeHHON mM3meHumBocTn (H.. BaBunos). BHesagepHas M3MeHUMBOCTbL U
HacneACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PpPOJIb INUCEHEMUYECKUX qbakmopoe 6
HACNe008aHUuU U USMEHYUBOCINU qbenomunuqecmtx NPUSHAKOB Y OP2AHU3IMOS.

JleMoHCcTpauumn

MopTpeTsl: I'. e dpus, B. NoradHceH, H. V. BaBnnos.

Tabnuubl 1 cxembl:  «Bufbl U3MEHYMBOCTU», «MoAMMKALMOHHAS
N3MEHUYMBOCTbY, «KombunHaTuBHas N3MEHUYMBOCTbLY, «Meli03»,
«OnnopoTBopeHne», «I"eHeTUYeCcKNe 3a60n1eBaHNA YesloBeKa», «Buabl MyTauuii».



O6opyfoBaHue: XuBble U repbapHble 3K3eMMsApbl KOMHATHbLIX PacTeHUM,
PUCYHKM (poTorpadum) X1UBOTHbIX C pasfVyHbIMU BUAAMWN U3MEHUYMBOCTH.

JlaGopaTopHnasi padora «MccnepoBaHme 3aKOHOMepPHOCTEN
MOAVN(IMKALUMOHHOW  M3MeHYMBOCTM. [1OCTpOEHMe BapuauMOHHOIO psga U
BapMaLMOHHON KPUBO».

IIpakTuyeckas padora «MyTaumm y  [4po3ogunbl  (HA  TOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTHKa YesIOBEKA

Kapnotun uenoseka. MexayHapofHas nporpaMMa WcC/efoBaHUA reHoma
yenoBeka. MeToAbl  M3Y4YeHWS  TEHETUKM  Ye/OBeKa:  reHeasiormyeckui,
6N3HELLOBbIN, LIMTOreHeTUYECKNI, NoNyNALMOHHO-CTATUCTUYECKNIA,
MOJIEKY/IAPHO-TEHETUYECKUN. CoBpeMeHHoe ornpegeneHmne reHoTuna:
MOSIHOTEHOMHOE CEKBEHMPOBaHWe, TeHOTUMMPOBaHUE, B TOM YUC/IE C MOMOLLbGHO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHNSA YenioBeKa. ["eHHble 1 XPOMOCOMHbIe
bonesHN u4enoBeka. bonesHn ¢ HacneACTBEHHOW MNPeLpacnoOXeHHOCTbHO.
3HayeHne MeAMUUHCKOW FeHEeTUKN B NPefOoTBPaLEeHNN U NeYeHUN TeHeTUYECKUX
3a60n1eBaHNIA YenioBeka. MeAMKO-TeHEeTUYECKOe KOHCY/bTUpoBaHue. CTBO/OBbIE
KNeTKN. MOHATUE «FEHETUYECKOro rpy3a». OTUYECKMe acMeKTbl UCCMeA0BaHWn B
06/1aCT pelakTMPOBaHNA TeHOMA 1 CTBOJIOBbIX K/ETOK.

eHeTMYecKMe (DaKTOPbl MOBBILEHHOW YYBCTBMTENbHOCTM YesioBeKa K
(hPM3MYECKOMY N XMMUYECKOMY 3arps3HEHUIO OKpY>KatoLLel cpefbl. eHeTnuyeckas
Npespacnosio)KeHHOCTb YesioBeKa K NnaTosiorusam.

JlemoHcTpanuu

Tabnuubl 1 cxembl: «KapuoTun 4yenoseka», «MeTofbl U3YUYeHUS TEHETUKM
yesioBeka», «I"eHeTMYecKre 3ab0/1eBaHNA YeN0oBeKa».

IpakTnyeckas padora «CocTaB/ieHVe U aHAIN3 POLOC/IOBHOM».

Tema 15. Cestekuusi OpraHu3zMoB

[omMecTvKauma wn cenekums. 3apoXkieHvie Cenekuum u  LOMECTUKaLUUW.
YueHne H. . BasunoBa 0 LleHTpax nNpoOUCXOXAEHWA W MHOroobpasus
KYNbTYPHbIX PacTeHWiA. Pofib cenekumMm B CO3[aHUM COPTOB PacTeHW M Nopos
XUBOTHbIX. CopT, nopofja, LTaMM. 3akKOH rOMOJIOTMYECKUX pAgoB B
HacneiCcTBeHHOW  M3MeHumBocTM H. . BaBwioBa, ero 3HadyeHue [Ans
CeNEeKLMOHHOM paboThl.

MeToabl CenekUMOHHON paboTbl. WMCKYCCTBEHHbI OT60P: MacCoBbIA U
UHAMBUAYaNbHbIA.  JTanbl  KOMOWHALMOHHOW  cenekumun.  McnbiTaHue
npovssoauTened no notomctsy. OTOGOP MO reHOTMNY C MOMOLUBHO OLEHKK
(heHOTMMa NOTOMCTBA 1 OTOOP MO reHOTUMY C NoMoLbto aHanm3a AHK.

VICKYCCTBEHHbIA ~ MyTareHe3 Kak  MeTof  Ce/leKUMOHHOW  paboTbl.
PagnaumoHHbIN Y XUMUYECKMIA MyTareHe3 Kak UCTOYHUK MyTaumin y KynbTYpPHbIX



(hopM opraHu3moB. Wcnonb3oBaHME TEHOMHOrO pefakTMpoBaHWA WM METOLOB
pekoMOMHaHTHbIX AHK 414 nonyyeHUs MCXOAHOI0 MaTtepuana Anas cenekuumn.

MonyueHne NoAUNIOUI0B. BHyTpuBMaoBas rmépuamsams.
BNM3KOPOACTBEHHOE — CKpellvBaHve, WM UHOpUAWMHT.  HepoacTBeHHOe
CKpelMBaHve, UAn ayTopuauHr. eTeposnuc M ero npuymHbl. Vicnonb3oBaHue
reteposnca B cenekumn. OTpanéHHas rmopuamsaums. NMpeogoneHve 6ecnnogus
MEeXBWAOBbIX rMOpPMA0B. [OCTMXXEHUSA CeNeKUMM PaCTEHUI U XXMBOTHLIX. «3erénas
PEBOTIIOYUAY.

CoxpaHeHMe N n3yyeHne reHeTUYECKMX PECcYpCoB KY/bTYPHbIX PacTeHUn w1
UX  OUKUX  poAuYen  ONd  CO3L4aHWA  HOBbIX  COPTOB U rmbpuaos
Ce/IbCKOXO3SINCTBEHHbIX  KYNbTYP.  M3yuenue, coxpamenue u  ynpasieHue
ceHemudecKkumu pecypcamu CeNbCKOXO3SUCMBEHHBIX U NPOMbBICIIOBBIX IHCUBONMHBLX
8 Yensx YIyuueHus: Cyuecmeayouux U co30anus HO8blX NOpoo, TUHUL U KPOCCO8, 8
mom 4ducie ¢ npumeHerHuem CoOBpemMeHnHHblX Memooos HAy4HblX ucczzedoecmuﬁ,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JlemoHcTpanuu

MNopTtpetbl: H. WN. Basunos, . B. MuuypuH, . O. KapneyeHko, [1. Tl
JNlykbsHeHKo, b. J1. Actaypos, H. bopnoyr, . K. benses.

Tabnuubl N cxembl: «LLeHTPbI MPOUCXOXAEHNA 1 MHOT006pasns KynbTYpPHbIX
pacTeHUii», «3aKOH FOMONIOrMYeCKUX PALOB B HAC/MeACTBEHHON WU3MEHUYMBOCTU,
«MeTofabl cenekumm», «OThanéHHaa rmbpuamnsauns», «MyTareHes»,

JlaGopaTopnasi padora «/3yyeHne COPTOB KY/IbTYPHbIX PACTEHWNIA 1 MOPOL
LOMALLHNX XXUBOTHbIX».

JlaGopaTopHas padora «/3yyeHne MeTOL0B CeNEeKLNN PAaCTEHNIA».

IlpakTuueckas padora «[1pUBUBKA PACTEHNIA».

Okckypeust «OCHOBHble METOAbl M LOCTMXKEHUS CefleKuMn pacTeHund u
YXMBOTHbIX (Ha CeNIeKLMOHHY0 CTaHUMI0, NIEMEHHYIO (hepmy,
COPTOMCNbITAaTE/IbHbIA  Y4aCTOK, B TeMnIMYHOE XO3AWCTBO, B /labopaToputo
arpoyHMBEPCUTETA UK HAYYHOTO LIEHTpPa)».

Tema 16. BuoTexHoJ10rusi U CHHTeTHYECKAsi OMOJIOTHSI

OObeKTbI, UCMONb3yemble B OMOTEXHONMOTMW, — KNETOYHblE W TKaHeBble
KyNbTypbl, MWKPOOPraHu3mbl, nx XapakTepucTuka. TpaauunoHHas
buoTexHosnorua:  xneborneyeHuwe, MOSyyYeHWE  KUC/TIOMOJSIOYHbIX  MPOLYKTOB,
BUHoAenne. MUKpoOMonornyecknin  cuHTe3. OOBEKTbI  MUKPOOMONOrMYECKNX
TexXHoNornin. NMpon3BoAcTBO 6e/1Ka, aMMHOKUC/IOT U BUTaMUHOB.

Co3pfaHme TeXHOMOrMn N MHCTPYMEHTOB Lie/ieHanpaB/ieHHOr0 U3MEHEHUs U
KOHCTPYWPOBaHNA TEHOMOB C Lie/bIO MOolyyYeHNss OpraHn3MoB U NX KOMIMOHEHTOB,
COAepXaLnx He BCTpeyaroLLmecs B Npupose GMOCUHTETUYECKME MYTW.



KneTouHas vHxeHepus. MeTobl Ky/bTypbl KMETOK U TKaHEn pacTeHuid u
XMBOTHbIX. KpuobaHkn. Comartuyeckad rnépugmsaums ©n  COMaTUYECKUiA
ambpuoreHes. Mcnonb3oBaHyWe ranjongoB B CenekuMu pacTeHuwil. Ilonyuenue
MOHOKNOHANbHBIX aumumel. Mcnonvzoeanue MOHOKIOHANbHBIX U NOJUKTIOHATbHBIX
anmumen 6 Mmeouyure. VICKYCCTBEHHOE OMIOAOTBOPEHME. PEKOHCTPYKUuA
ANLEKNETOK M K/IOHUPOBaHME XXUBOTHbIX. MeTof TpaHcniaHTaumMm saep KeTok.
Texnonocuu 0300p06ﬂ€Hu}Z, Kyasnmueupoearnusl u MUKDPOKIIORAJIbHO20
PASMHOINCEHUA CeNbCKOXO03AUCMBEHHBIX Kyliomyp.

XpOMOCOMHass M TreHHas WHXeHepus. VICKYCCTBEHHbIN CUHTE3 reHa W
KOHCTpyunpoBaHue pekombuHaHTHbIX AHK. Cozdanue mpanceennvix opeanuzmos.
[OCTKEHMA X NEepCrnekTUBbl  XPOMOCOMHOM M TEHHOW  UHXXEHepuM.
IKO/IOTNYECKME N ITUYECKME NPOBIeMbl TEHHON NHXEeHepUN.

MeanumnHckune 6uoTtexHonormun. MNoctreHoMHas Ludgposas meamumHa. MLP-
AMarHoctmka. MeTaboNIoMHbIA  aHa/In3, TeHOLEHTPUYECKUIA aHasm3 npoTeoma
yenoBeka [N OLEHKW COCTOAHWA ero 340poBbs. VICMonb3oBaHWE CTBO/OBbIX
KNneTok. TapretHad Tepanua paka. 3D-O6MouHXeHepuss A1 paspaboTKu
(hyHAAMEHTa/IbHbIX OCHOB MEAMUMHCKMX TEXHONOTrWIA, CO3A4aHMst KOMIIEKCHbIX
TKaHeil CoYeTaHMeM TEXHONOMNA TPEXMEPHOro GUONPUHTUHIA U cKaddonanHra
A5 peLleHns 3agay nepcoHaIM3npPoBaHHON MeAULMHBI.

Co3faHve BEKTOPHbIX BaKUWMH C Lenblo 0becrneyeHnss KOMOUHMPOBAHHOW
3aWwmTbl OT BO36yauTenein OPBWA, ycTaHOBNEHWE MOMEKYNAPHbIX MeXaHU3MOB
(hyHKUMOHMpOoBaHMA PHK-cogepxxalux BMPYCOB, BbI3bIBAKOLMX 0COO0 OMacHble
3ab0/1eBaHNsA YeNnoBeKa U XXMBOTHbIX.

JleMoHCcTpanumn

Tabnuupl 1 cxembl: «/ICNoNb30BaHNE MUKPOOPraHNU3MOB B MPOMbILLIEHHOM
NPON3BOACTBE», «KNeToUHaA MHXXeHepusa», «[ eHHasa NHXXeHepua».

JlaGopaTopHas padora «/13yyeHne 06bEKTOB BMOTEXHOMOMN.

IIpakTueckasi padora «[1onyyeHMe MONOYHOKUC/bLIX MPOAYKTOB».

Okckypeust «BUOTEXHONOINA — BaKHeMwWwas npou3BoAMTeNbHasA Ccuna
COBPEMEHHOCTM (Ha BUOTEXHOMOMMYECKOe NPON3BOACTBO).

11 KUIACC

Tema 1. 3apo:xxknenue W pa3BuUTHE IBOJIOUHOHHBIX MPeICTABJICHHHA B
ouosiorNM

3BONOLUMOHHaA Teopua Y. [apsBuHa. [lpegnocbinkM BO3HUKHOBEHUA
AapBuHM3Ma. XX13Hb 1 Hay4yHasa aeatenbHocTb Y. [lapBuHa.

[BWxyLmne cunbl 3sonouny BUoB no Y. [apsuHy (BbiCOKas MHTEHCUBHOCTb
Pa3MHOXXEHWS  OpPraHU3MOB, HacCNefCTBeHHasd W3MeHYMBOCTb, Oopbba 3a
CYLLECTBOBaHWe, eCTECTBEHHbIN N UCKYCCTBEHHbI 0TOOP).



OdopmnieHne cuHTeTMYecKoi Teopum 3ssonoumm (CTI). HeiTpanbHas
Teopus  3sonoumn. COBpPeMeHHas  3BOMIOLUMOHHAA  6uonorusd.  3HauveHue
3BOJOLMOHHON TEOPUN B (HOPMUPOBAHNM €CTECTBEHHO-HaYYHOW KapTUHbI MUpPa.

JdemoHcTpanuu

MopTpeTbl: ApuctoTens, K. JIuHHel, XK. b. Jlamapk, 3. XK. CeHT-Unep, X.
Ktosbe, Y. AapsuH, C. C. YeTtsepukos, L. L. LUmanbrayseH, k. XongeiH, O. K.
benses.

Tabnuubl M cxembl: «Cuctema >kuso npupogbl (no K. JIMHHEND)»,
«JlecTHMUA XMBbIX cyulects (no Jlamapky)», «MexaHU3m (OPMUPOBAHUS
MPUCMOCO6NEHNIA Yy pacTEHUIn N XMBOTHBLIX (N0 Jlamapky)», «KapTa-cxema
mapLupyTa nytewecTtsus Y. dapeuHa», «Haxoakn Y. dapBuHa», «@opmbl 60pbObI
3a cyllecTBoBaHMe», «llopodbl rony6ei», «MHoroobpasme KynbTypHbIX (HOpM
KanycTbl», «1opoabl AOMALLHMX XUBOTHbIX», «Cxema 06pa30BaHNS HOBbIX BW/0B
(mo Y. [apsuHy)», «CxemMa COOTHOLUEHUA [OBWXYLUMX CWUI  3BOSIOLUN»,
«OCHOBHbIEe MOJIOXKEHNA CUHTETUYECKOI TEOPUM 3BOIOLUNY.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJibTaThl

Monynaumsa Kak anemeHTapHas eanHuua asonouun. CoBpeMeHHble METOAPbI
OLEHKN TeHeTUYeCKOro pasHoobpasvsi 1 CTPYKTYpbl nonynsuuid. M3ameHeHue
reHo(oHZa MONynAUMM Kak 3/1eMEeHTapHOe 3BOJIIOLUMOHHOE AB/IEHME. 3aKOH
reHeTMYecKoro pasHoBecus K. Xapau, B. BaiH6epra.

AnemeHTapHble akTopbl (ABMXKYLLUME CWMbl) 3BOMOUNN. MyTalMOHHbIIA
npoyecc. KombWHaTMBHAsA W3MEHYMBOCTb. [lpeid) TreHOB —  C/ly4ailHble
HeHanpaB/ieHHble  M3MEHEeHUsi 4acToT alfefiel B Monynaumax.  SpgekTt
OCHoBaTens. JAggexm oOymovirounoeo eopaviuika. CHUdICEHUE 2eHemU4ecKo20
pasnooopasus: npuyunsl u cieocmsus. llposenenue s¢ppexma Oopetigha 2enos &
bonvuwux  u  manbix  nonyaayusx.  Mwurpaymn.  M3onaums NONynsauuii;
reorpaduyeckas (NpocTpaHcTBeHHas), bruonornyeckas (PenpoayKTUBHas).

ECTeCTBEHHbI OTOOP — HanpaBnswoWMin (akTop 3sonounn. PopMbl
eCTeCTBEHHOro oTbopa:  ABWXKYLLMIA,  CTabUIM3MPYIOWNIA,  pa3pbiBatOLLIAN
(an3pynTuBHbIA). TonoBoit 0T60pP. BO3HMKHOBEHME W 3BOMOLUA COLMAIBHOIO
MOBeAEHMS XXMBOTHbIX.

MpUCnoco6/eHHOCTb  OpPraHM3MOB  KaK  pe3y/nbTaT  MUKPO3BOMHOLUN.
BO3HMKHOBEHME  NpUCNOCOBNEeHWA Yy OpraHm3amoB.  Apomopdosbl U
nanoagantauun. MpumMepbl NPUCNOCO6/IEHNIA Y OpraHM3MOB: MOP(O/IOTNYECKNUE,
(pm3nonornyeckme,  GMoOXMMMYecKue,  noeefeHYeckne.  OTHOCUTENIbHOCTb
MPUCMNOCcO6/1IEHHOCTN OPraHN3MOB.

Bug, ero kputepum wun CTpyKTypa. BupgoobpazoBaHuwe Kak pesynbTar
MUKPO3BOMOUMK. M30naumsa — KIKOYeBOW (hakTop BMAooGpas3oBaHus. yTu u
Cnocoobl BNA006pa3oBaHNA: annonarpuyeckoe (reorpaduueckoe),



cuMnaTpuyeckoe  (3KONMOTMYECKOe),  «MIHOBEHHOe»  (nonunnonamsaumns,
rmépunamsaymns). 4namTenbHOCTb 3BOMOLMOHHBIX NPOLECCOB.

MexaHn3Mbl (HOPMUPOBaHNA BMOIOMMYECKOro pasHoobpasus.

Pofb  3BOMOLUMOHHOM GuonormM B pa3pabOTKe HayuHbIX MEeTOA0B
COXpaHeHusa 6ropasHoobpasns. MNKPO3BOMOLUMA U KOIBOOLMA NapasuToB U UX
X035eB. MexaHn3Mbl (POPMMUPOBAHUS YCTOMYMBOCTU K aHTMOMOTMKAM M CNOCOObI
60pbObI C HEel.

JdeMoHCTpanuu

MopTpeThbl: C. C. YeTBepukos, 3. Maiip.

Tabnuubl 1 cxembl: «MyTauMoOHHasa W3MEHYMBOCTb», «[loMyNALMOHHAS
CTPYKTYypa Buga», «Cxema nposiBNeHNs 3akoHa Xapan—BaiH6epra», «BuxyLine
CWU/bl 3BONKOLUNY», «DKOMOrMYecKas M30nAuma Nonynsaumili CeBaHCKOM openmns,
«[eorpagmyeckas  M30MAUMA  NINCTBEHHMLBI  CUOMPCKOM U JIMCTBEHHULbI
[aypCcKoi», «MonynsLMOHHbIE BOHbI YACNIEHHOCTU XULLHUKOB M XepTB», «Cxema
NENCTBNA  eCTECTBEHHOro 0T6opa», «®PopMbl 60pPbObLI 33 CYLLUECTBOBAHMEY,
«HOyCTprabHbIA MeflaHn3M», «XKKBble MCKOMaemble», «[OKPOBUTE/IbCTBEHHAA
OKpacka YXMBOTHbIX», «[MpegynpexaatoLLas OKpacka YXUBOTHbIX»,
«dusmonornyeckme agantauum», «lpucnocobneHHOCTb OpraHnM3MoB K eé
OTHOCUTENbHOCTbY», «KpuTepumn Buaa», «Buabl-ABONHUKN», «CTPYKTypa Buaa B
npupoge», «Cnocobbl BMA006pa3oBaHMs», «leorpaguyeckoe Bug006pa30BaHme
TPEX BWAOB NaHAbILLeN», «3IKONOrMYecKoe BuA000pa30BaHVe BUAOB CUHUL»,
«[lonunnonabl pacTeHU», «KanycTHO-peAeyHbIil rnépuay.

O6opypgoBaHue: repbaprm pacTeHUA, KOMNEKLMN HACEKOMBIX, Yyyesna NTuL, v
3Bepeit C npumepamun pasfiMYHbIX MPUCMOCO6NEHNIA, Yyyena NTUL U 3BEpen
pasHbIX BWAOB, Trepbapun pacTeHWin OGAN3KMX BUAOB, 006pa30BaBLUNXCS
pasIM4yHbLIMK crocobamm.

JlaGopaTtopuass padora «BbISIBNeHME W3MEHUMBOCTU Yy 0COGE OAHOro
BUAA».

JlaGopaTopnas  paGora  «[1pucnocobrieHnss  opraHMsmMoB U KX
OTHOCUTE/IbHAA LieN1eco0bpasHOCTb.

JlaGopaTopnass paGora «CpaBHeHVe BWAOB MO MOPMOSIOrnMYecKoMy
KpUTEPUIO®.

Tema 3. Makpo3Boaouus M eé pe3yabTaThbl

MeToabl  M3y4yeHUs  Makpoaso/ouuW.  [1asieOHTONOrMYecKe  MeToApb
n3yyeHus asonoumMn. lepexofHble  (OPMbI K (DUNOreHeTUYECKE  pPsAbI
OpraHn3mos.

Buoreorpaduueckme metoabl M3y4veHUs 3sonoumn. CpaBHeHWe (opbl U
(payHbl MaTepuKOB W OCTPOBOB. buoreorpaduyeckne obnactn 3emnn. Bugpl-
3HAEMUKMN N PENTUKTBI.



AMOpUoONOrnyeckne 1 cpaBHUTEIbLHO-MOPMOIOrMYecKne MEeTOAbI U3YyYeHUs
3BONMOUMN. [eHeTUYeCcKMe MexaHMU3Mbl 3BOJIIOLUN OHTOreHe3a U MOABIEHUS
3BOJIIOLUMOHHbIX  HOBLLECTB.  [OMOMOrMYHbIE U aHAIOTUYHbIE  OpraHbl.
PyauMeHTapHble  opraHbl M ataBu3Mbl.  MonekynsapHo-reHeTU4eckue,
OMOXMMUYECKME W MaTeMaTMyeckue  MEeTOAbl  M3YYeHWUs  3BOJIHOLMMW.
[FlOMofnornyHble reHbl. CoBpemMeHHble MeTOAbl MOCTPOEHUS (PUIOreHeTUYeCKnX
[lepeBbLEB.

XPOMOCOMHbIe MyTaLun 1 3BONKOLMA TeHOMOB.

O6ume 3aKOHOMePHOCTM (MpaBuna) 3BOMOUNW. [lpunyun cmenvt ynxyuil.
HeobpatumocTb 3sonoumn. AganTmBHas pagvauumsd. HepaBHOMepPHOCTb TeMMOB
3BOJIIOLMN.

JdeMoHCTpanuu

MopTpeTbl: K. M. bap, A. O. Kosanesckuii, ®. Mionnep, 3. eKKeb.

Tabnmupbl N cxembl: «PUNOrEHETUYECKUI PAL NOLaan», «APXEonTepuKe»,
«3Bepo3ybble  Awepbl»,  «CTeroueanbl»,  «PUHMOMUTBI»,  «CeMeHHble
ManopoTHUKK», «buoreorpaguueckme 30Hbl 3emnu», «[peid KOHTUHEHTOBY,
«PenuKTbl», «HavanbHble CTaguM 3MOPUOHANIBHOTO Pa3BUTUA  MO3BOHOYHBIX
XXUBOTHbIX», «[ OMOJIOTMYHbIE W  aHa/OTNYHbIe OpraHbl», «PYAUMEHTbI»,
«ATaBu3Mbl», «XPOMOCOMHbIE HabOpbl 4YesioBeKa W LWMMMaH3e», «[naBHble
Harpas/ieHNsa 3BONOLNN», «O6LLME 3aKOHOMEPHOCTU 3BOJTOLNN».,

O6opypoBaHue: Konmekummn, repbapum, MynsHKM MCKOMaeMblX OCTaTKOB
OpraHn3MoB, MYNSKU FTOMOJIOTUYHbLIX, aHaIOMNYHBIX, PyAUMEHTapHbLIX OPraHoB U
aTaBM3MOB, KO/INEKLMN HACEKOMbIX.

Tema 4. Ilpoucxoxaenne U pa3BUTHE )KU3HH Ha 3emJie

HayuHble TrunoTesbl MPOUCXOXKAEHUS XXU3HM Ha 3emsie. AOMOreHes wu
naHcrnepmus. [loHay4Hble NpeAcTaBieHNs O 3aPOXKAEHUN XXU3HWN (KpeaLoHU3M).
['MNoTes3a NOCTOAHHOIO CamMo3apoXXAEeHNSA XXN3HU U eé ONpoBepXKeHMe onbiTamn .
Peaw, /1. CnannaHuaHu, J1. Mactepa. MponcxoxaeHme XXn3Hm n actpobmrosorus.

OCHOBHbIe aTanbl HeopraHn4ecKoun 3BOTOLMN. [MnaHeTapHas
(reonorvyeckas) aBonOUMA. XUMUYECKast 3BOMOUMA. AOMOreHHbIA CUHTE3
OpraHMYyecKnX BeLLecTB M3 HeopraHuyeckmx. OnbiT C. Mwunnepa u I. KOpwu.
Ob6pasoBaHMe MoMMEPOB U3 MOHOMepoB. KoauepsaTHad runotesa A. .
OnapwviHa, rmnoTesa nepeBuyHOro 6ynboHa kK. XosngelHa, reHeTUYeckKas rmnoTesa
. Ménnepa. Pnbosumbl (T. Yek) u runotesa «mupa PHK» Y. T'unbéepra.
dopmumpoBaHne MembpaH 1 BO3HMKHOBEHME NMPOTOK/IETKMN.

Wctopusa 3emnn un MeToAbl €& u3y4yeHus. VICKonaemble OpraHuyecKue
ocTaTku. [eoxpoHonorns u eé wmetofbl. OTHOCUTENbHAA W abCOMOTHASA
reoxpoHosnorus. ['eoxpoHonornyeckas LWKana: 30HbI, 3pbl, NePUOAbl, AMOXU.



HavanbHble 3Tanbl OpraHW4yeckon 3sositoumun. [1osBneHMe W 3BOMOLMSA
MepBbIX K/IETOK. IBONHOUMA MeTabonmsma. BO3HMKHOBEHME MEpPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIe BUOMNEHKM KaK aHasior nepBbIX Ha 3emie COOOLLECTB.
CtpomatonuTsl. NpoKapnoThbl U 3yKapuoThI.

MpouncxoxaeHne aykapnoT (cumbuoreHes). SBOMKOLMOHHOE MPOUCXOXAeHME
BUpPYCOB. [MpOUCXOX/AEHMEe MHOIOK/IETOYHbIX OpPraHM3moB. BO3HMKHOBeHME
OCHOBHbIX Py MHOrOKNEeTOYHbIX OPraH1M3mMoB.

OCHOBHble 3Tanbl 3BOMOLMM BbICUMX pacTeHnin. OCHOBHble apoMOpPdO3bI
pacTeHuil. BbIxof pacTeHWid Ha cywy. [losiBNneHWe CMNOpPOBbIX PAacTEHUI U
3aBoeBaHVe UMK cywn. CeMeHHble pacTeHus. [1poncXoXKaeHWe LUBEeTKOBbIX
pacTeHNiA.

OCHOBHble 3Tanbl 3BOMOUUU XXMBOTHOrO Mupa. OCHOBHble apomopgo3bl
XXMBOTHbIX. BeHAcKas (hayHa. KeMOpUIACKMIA B3pbIB — MOSB/EHNE COBPEMEHHbIX
TUNOB. epBble XOPAOBbIe XXMBOTHbIE. XKM3Hb B BOAE. DBONOLMA MO3BOHOUHBIX.
MponcxoxaeHne am@ubunin n penTunnid. FpPoUCXoXKaeHe MNEKOMUTAILWMX W
ntuy. MpuHUMN  KaoyeBoro apomopdgosa. OcBOeHWe 6eCcro3BOHOYHLIMU U
MO3BOHOYHBIMW YXUBOTHBIMU CYLUW.

Pa3BuTME XM3HM Ha 3emnie MO 3pam U nepuofam: apxer, MPOTEPO30i,
Naneo3oi, Me3030iM, KalHOo30M. O6Llas  xapakTepucTuka KaMMata MU
reosornmyeckux npoweccos. losBneHWe U pacuBeT XapakKTepHbIX OpraHu3MOB.
Yrneobpa3oBaHue: ero ycnoBsus 1 BINAHKE Ha ra3oBblil cOCTaB aTMOCKeEpbI.

MaccoBble BbIMMPaHUA — 3KOMOrMYECKMe KPU3NCbl MPOLLIoro. MNpuynHbl 1
CNeACTBMSA MacCOBbIX BbIMUPaHWUiA. COBPEMEHHbIA 3KOMOrMYECKUA KPU3NC, €ro
ocobeHHOCTW. [Mpobnema coxpaHeHNs bruopasHoobpasmns Ha 3eme.

CoBpeMeHHasa cuctemMa opraHuyeckoro mupa. MpuHUmMnbl Knaccumkaummn
opraHn3mMoB. OCHOBHble CUCTEMATUYECKME TPYNMbl OPraHnU3MoB.

JleMoHCTpan U

MopTpeTbl: ®. Pean, J1. CnannaHuaHu, J1. Mactep, L. . MeuHukos, A. W.
OnapuviH, k. XongeiiH, I'. Ménnep, C. Munnep, I. FOpw.

Tabnuupl n cxembl: «Cxema onbita ®. Peau», «Cxema onblita J1. Mactepa no
N3YYEeHUID CaM03apoXKaeHusa »XM3HW», «Cxema onbita C. Munnepa, I'. FOpu»,
«JTanbl  HeopraHMYyeckoW  3BOMOUMM»,  «["€OXPOHOMNOrNYecKas  LUKana,
«HayvanbHble 3Tanbl OPraHNYecko 3BoNHUUN», «CxemMa 06pa3oBaHUS 3yKapuoT
NyTéM cumbuoreHesa», «CucTema XMBOW npupodbl», «CTpoeHWe BuMpyca,
«ApoMopo3bl  pacTeHUn», «PUHNODUTLI», «OAHOK/MIETOYHbIE  BOLOPOC/IN,
«MHOFOKNETOUHbIE  BOAOPOC/N», «MXmn», «[anopoTHUKK», «[ 0N0CEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pacTeHWUid», «Cxema pasBUTUSA XXMBOTHOMO
MUpa», «ApPOMOPRO3bl XKMUBOTHbIX», «[llpocTeiume», «KuLeYyHONONOCTHbIE,
«[1nockne yepBu», «YneHNCToHOrne, «PbIbbI», «3eMHOBO/HbIe»,



«[pecmbikatowmecs», «MTuubl», «MnekonuTalowme», «Pa3BuTre XWU3HU B
apXemncKou spe», «Pa3BUTUE XM3HW B MPOTEPO30MNCKON 3pe», «Pa3BUTHE XXWU3HU B
Naneo30nCcKom ape», «PasBUTME XKN3HM B ME3030MCKON 3pe», «PasBuTME XKU3HM B
KalHO30MCKOM 3pe», «COBPeMEHHas CUCTEMa OpraHMYecKoro Mmpas.

O6opypoBaHue: repbapuv pacTeHW pasIMYHbIX OTAEN0B, KOMEKLMK
HaCeKOMbIX, BIa&XKHble Mpenapartbl XXMBOTHbIX, PAKOBMHbI MOJUTKOCKOB, KOMNIEKL MK
UrNIOKOXKMNX, CKEeNeTbl MO3BOHOYHbLIX >KMBOTHbIX, 4ydena nTWL W  3Bepen,
KONJIEKLMN OKaMeHesIoCTen, MOMe3HbIX WCKOMAaeMbIX, MY/SHKM  OpPraHNYecKumx
OCTaTKOB OpraHu3MoB.

Bupryaabnas snadoparopuasi padora «MogennmposaHve  OMbITOB
Mwunnepa—HOpKn No n3yyeHUo abMOreHHOro CMHTe3a OPraHNYecKUX CoeVHEHNIA B
MepBUYHOI aTMocepe.

JlaGopaTopnasi pabGora «VI3ydyeHMe W OMuUCaHME WCKOMAEMbIX OCTaTKOB
[PEBHNX OPraHnU3MOB».

IpakTuyeckass padora «M3yyeHMe OCOOGEHHOCTENM CTPOEHUS pPacTeHWit
pasHbIX OTAEN0B».

IpakTuueckas padora «/13yyeHne 0COGEHHOCTEN CTPOEHMS NMO3BOHOUHbIX
YKUBOTHbIX.

Tema S. IIpoucxoxkaenue 4ejioBeKa — AaHTPOIOreHe3

Pasfensl 1 3agaym aHTpononorun. Metogbl aHTPOMOIOr UK.

CTaHOBNeHMe NpeAcTaBleHnii O NPOUCXOXAEHMN YenoBeka. PennrnosHble
B0O33peHuns. COBpeMEHHbIe HayUHble TEOPUMN.

CXO[CTBO YeoBeKa C XXMBOTHbIMWU. CUCTEMATUYECKOE MOSTOXKEHME YeNOBEKa.
CBueTenbCTBa  CXOACTBA  4Ye/loBeKA € DKMBOTHbIMW:  CPaBHUTENbHO-
MOpOonornyeckue, amMbpronornyeckue, (h13M0N10ro-6MOXNMMYECKNE,
nosefeHYeckne. OTNNYMS YeoBEKA OT XKMBOTHbLIX. [PAMOXOXAEHNE U KOMINEKC
CBAI3aHHbIX C HUM MPU3HaKOB. Pa3BMTME FOIOBHOIO MO3ra v BTOPOW CUTHa/IbHOM
CUCTEMBI.

ABuxyLimne cunibl ((PakTopbl) aHTPOMOreHesa: G1MONOrMYecKne, counabHbIe.
CoOoTHOLLEHME BMOTOTNYECKMX U COLMabHbIX ()aKTOPOB B aHTPOMOreHese.

OCHOBHble CTaAMn aHTpororeHesa. PaHHWMe 4enoBeKOOOpasHble 06e3bsHbI
(MPOKOHCY/bI) U paHHUE MOHrMAbI — 06LLMe NPeaKM YeN0BEKOOOPa3HbIX 06e3bsH 1
noaen. ABCTpanonnTEKN — ABYHOrne npeaku nrogen. Yenosek ymenblid, nepsble
M3roTOB/IEHMS OpPYAMIA Tpyda. UenoBek NpsMOXOASALMIA U MEPBbIA BbIXOA Nt0AeN
3a npegenbl  Adpukn. YenoBeK reigensbeprcknid  —  06WMin  nNpeaok
HeaHAEePTaIbCKOro YesioBeka M YesioBeka pasyMHOro. YenoBek HeaHAepTa/lbCKMiA
KakK BWUf NOJeil XONOAHOro Knumara. YenoBek pasyMHbI COBPEMEHHOrO TUMa,
[EHVUCOBCKNIA  YefioBEK, OCBOEHME KOHTWHEHTOB 3a npegenamv  AGpuKu.
ManeoreHeTNKa 1 NaseoreHOMMKa.



IBONIOLMA COBPEMEHHOrO YenoBeka. ECTECTBEHHbI OTOOP B MOMynaumsax
yenoseka. MyTauMOHHBIA npouecc v noaMmMopgusmM. MonynsunoHHbIE BOJSIHBI,
Apeid reHoB, MuUrpaums M «3QgeKT ocHoBaTeNs» B MOMyIAUMAX COBPEMEHHOIO
YenoBeka.

Uenoseyeckne pacbl. lNMoHATME O pace. Bonblume pacbl: eBponeouaHas
(eBpasuiickas),  aBCTpasio-HerpougHas  (3KBaTtopuasibHasl),  MOHrO/IoMAHas
(asnatcko-ameprkaHcKas). Bpems u MNyTu paccefieHMs 4YenoBeka Mo MJaHeTe.
EAWHCTBO  4efoBeyeckux pac. HayyHas  HecOCTOATENbHOCTb  pacu3ma.
Mpncnoco6seHHOCTb  YenoBeKa K PasHbIM  YCO0BUAM  OKPYXKaloLEen cpefpl.
BnvsHue reorpaduyeckon cpefbl UM Agperda TreHOB Ha MOPgONOrnio u
(h13M0N0rno YenoBeka.

MexgucumnamHapHole  mMetogbl B (hu3mdecko  (6MONOrnM4eckoin)
aHTpononornn.  SBOMIOLUMOHHAA  aHTPOMOMOrMsa M NaseoaHTPOMnoAorns
YesIoBeYEeCKUX NONynauui. buocoumanbHble MUCCNefoBaHUA NPUPOLbI YesioBeka.
VccnepoBaHme KO3BONOL MM BMOMNOMMYECKOr0 1 COLMAIbHOrO B YeNOBeKe.

JlemoHcTpanuu

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

Tabnmupl 1 cxembl: «MeTofbl aHTPONONOrMNY», «I"0NOBHOM MO3I Ye/ioBeKa»,
«YenoBekoobpasHble 06e3bsHbI», «CKefeT 4enoBeKa W CKeneT LMMMaH3e»,
«PYyONUMEHTLI U aTaBU3MbI», «[ABUXKYLLME CU/bI aHTPOMOreHe3a», «3B0JIIOLMOHHOE
[PEBO  4YenioBeKa», «ABCTPa/IONUTEK», «YenoBeK  yMenblit», «YenoBek
NPAMOXOAALLNIA», «[JeHNCOBCKMIA YenoBek» «HeaHaepTanbLbl», «KpoOMaHbOHLbI»,
«[TpeaKn YenoBeka», «3Tanbl 3BONIOLMN YeNoBeKa», «Pacbl YeN0BeKa.

OO6opygoBaHMe:  MYNsHKM  OKaMeHesiocTeid, NpPeAaMeToB  MaTepuaibHOW
KynbTypbl MPEAKOB 4enoBeka, penpoaykumn  (dotorpadguun) KaptuH C
MUMONOrNYECKUMU N OUBNENCKMMUN  CHOXKETaMM  MPOUCXOXKAEHNA  YeOBEKa,
(poTorpagmm Haxof4oK UCKOMaeMbIX OCTATKOB YesIoBEKA, CKeNleT YesioBeka, Moje b
yepera 4YenoBeka W Yepena LWMMNaH3e, MOAENb KUCTU YefloBEKa W KUCTU
LUMMNaH3e, MOAENV Topca NPeAKoB YenoBeka.

JlaGopaTtopnasi paGora «/3yyeHne OCOOEHHOCTe CTPOEHUS CKefeTa
4enoBeKa, CBA3AHHbIX C MPAMOXO0XKAEHNEM>.

IpakTyeckas padora «/I13yyeHne IKOOTMYECKMX afanTaL i YesloBeKa.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalllei cpenoii

3apoxaeHune 1 passuTmne skonorum B Tpyaax A. N'ymbonbara, K. ®. Pynbe,
H. A. CeBepuoBa, 3. 'ekkena, A. TeHcnn, B. H. Cykayésa. Pa3fiensl 1 3agaun
aKonorun. CeAsb 3KOOTMM C APYTUMN HayKaMu.



MeToabl 3konorun. onesble HabNOAEHWUA. DKCMEPUMEHTbI B 3KOMOMMN:
NpupogHble 1 nabopatopHble. MogenmpoBaHue B 3KOMOTMKM.  MOHUTOPUHT
OKpY>KatoLLIel cpefpl: NOKa/bHbIA, PErMOHaNbHbIN U FN06aNbHBbIA.

3HauyeHMe IKOMOTMYECKUX  3HAHWIA AN 4esioBeKa.  IKOM0rMyeckoe
MMUPOBO33pPEHNE KaK OCHOBa CBA3eil YesioBevecTBa C Mpupogon. dopmupoBaHme
9KO/IOTMYECKOI KYNbTYPbl Y 3KOJTIOTMYECKOW FPaMOTHOCTM HaCeNeHus.

JlemoHcTpanuu

MopTtpeTbl: A. T'ymbonbat, K. ®. Pynbe, H. A. CeBepuos, 3. 'ekkenb, A.
TeHcnun, B. H. Cykaués.

Tabnuupl 1 cxembl: «Pa3fenbl akonorum», «Metogpl 3Koormm», «Cxema
MOHWUTOPUHIAa OKPY>KAKOLLLEN cpeabl».

JlabopaTopHnasi padora «M3yyeHmne METOA0B 3KOJ1I0r NYECKMX
NccnenoBaHMn».

Tema 7. Opranusmsl U cpea OOUTAHUSA

JKosnornyeckme akTopbl 1 3aKOHOMEPHOCTU NX AencTeus. Knaccugukaums
3KO/IOrMYeCKMX (hakTopoB: abnoTnyeckne, GUOTUYECKIME, aHTPOMOreHHble. ObLme
3aKOHOMEPHOCTU AelCTBUA 3KOMOrnMyeckux (aktopos. MpaBuio muHumyma (K.
LLinpeHrens, HO. JIMbux). TonepaHTHOCTb. IBPUOUMOHTHbIE M CTEHOOGUOHTHbIE
OpraHu3Mmbl.

AbnoTtnyeckme qakTtopbl. CBET KakK 3KOMoruyeckuii haktop. [eincreve
pasHbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHu3mbl. DKOMOrMYecKme rpynmebl
PacTeHuWin U >KMBOTHbIX MO OTHOLWIEHWIO K CBeTy. CurHaibHas pofib CBeTa.
doTonepmoaunsm.

TemnepaTypa Kak 3Konormyeckmin aktop. [encTteve TemnepaTypbl Ha
opraHusmbl. MOMKMNOTEPMHbIE U TOMOWNOTEPMHbIE OPraHU3Mbl. IBPUTEPMHbBIE U
CTeHOTepMHble OpraHn3Mbl.

BnaXHOCTb KakK 3KOMOrnM4yeckmini aktop. [MpucnocobneHnsi pacTeHUn K
NoAAePKaHNI0 BOAHOro GanaHca. Knaccuimkaums pacTeHUA MO OTHOLUEHMIO K
BoZe. Mprcnoco61eHns XXMBOTHBIX K M3MEHEHMIO BOAHOIO PeXuMma.

Cpefbl 06UTaHMA OpPraHWM3MOB: BOAHas, Ha3eMHO-BO3[yLLHas, MOYBEHHaS,
rnybuHHas  MOAMOYBEHHas,  BHYTpUOpPraHusmMeHHasd.  PU3NKO-XMMMUYECKUe
0COGEHHOCTN cpef 06uUTaHMA opraHu3mMoB. [1pucnocob/ieHns OpraHu3MoB K
YXM3HW B pa3HbIX cpefax.

buonornyeckne putMmbl. BHewHWe WM BHYTpPeHHWE pUTMbl. CyTOUHbIE U
rofnyHble puTMbl. prcnocobneHHOCTb OPraHN3MOB K CE30HHbIM M3MEHeHUAM
YC/I0BUIA XXN3HW.

YXU3HeHHble  (hOpMbl  OpraHM3MoB. T[lOHATME O XKM3HEHHOW hopwme.
YKn3HEHHble (POPMbI PACTEHWIA: fepeBbs, KYCTapPHUKKN, KyCTapHUYKN, MHOTO/IETHME



TpaBbl, OAHOMETHWE TpaBbl. YXU3HEHHble (OPMbl XMBOTHbLIX: TUAPOOUOHTHI,
re0bnoHTbI, a3PO6MOHTLI. OCOBEHHOCTUN CTPOEHNA 1 06pasa XN3HN.

BuoTnyeckne  aktopbl.  Buabl  OGMOTMYECKMX  B3aUMOAENCTBUIA:
KOHKYPEHLMS, XMLLHNYECTBO, CMMOMO3 1 ero opMbl. MNapasntusm, Koonepaums,
MyTyan3m, KOMMeHcaIM3M (KBapTUPaHTCTBO, HaXx/1ebHMYeCTBO). HeTpodmnyeckme
B3aumogenctemsa  (Tonuueckue,  Qopuyeckne,  (abpuyeckmne).  3HayeHume
OMOTMYECKNX B3aMMOLENCTBAM AN19  CYLLEeCTBOBaHWA OpraHM3mMoB B Ccpefe
06uTaHmsA. MPUHLMMN KOHKYPEHTHOIO UCKHOYEHUS.

JlemoHcTpanuu

Tabnuubl N CXeMbl: «3KOMOrmyeckne MakTopbl», «CBETOBOWN CMEKTP,
«OKONOrMYeCcKMe rpynrbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «Ten/IoKPOBHbIE
YXMBOTHbIE», «XONOAHOKPOBHBIE >KMBOTHbIE», «®PU3M0IOTNYECKMEe afanTauum
XWMBOTHbIX», «Cpefibl 00WUTaHUA OpPraHM3MoB», «BMONOrNYECKMEe PUTMbI»,
«KN3HEHHbIE  (DOPMbl  PaCTeHUIA»,  «KW3HEHHble  (HOPMbl  XKMBOTHbIX,
«DKOCMCTEeMA LLUMPOKOIMCTBEHHOIO Nlecax», «3KOCUCTeMa XBOMHOro neca», «Llenu
NUTaHns», «XUWHUYECTBO», «llapasnTusm», «KOHKYpeHUus», «CuUmMonos»,
«KOMMEHCaNN3M».

O6opypaoBaHue: repbapun PacTeHMin N XKMBOTHbIX, MPUCMOCOGMEHHbIX K
BMVAHUIO Pa3/INYHbIX 3KOMOrMYECKMUX (DAaKTOpOB, repbapun CBETONHOOUBLIX,
TeHeNMOUBLIX U TEHEBLIHOC/INBbLIX PaCTEHWI, CBETO/OOVBbIE, TEHENOOMBbIE U
TeHeBbIHOC/IMBble KOMHATHbIE pacTeHUs, repbapun 1 KoNneKuumn Teniontobmssbix,
3MMOCTOMKNX, MOPO30YCTOMUMBLIX PaCTEHWUIA, Yy4ena NTuL, 1 3Bepen, repbapmm
pacTeHWii, OTHOCALMXCA K rurpodmTam, Kcepogutam, Me3ouTam, KOMHATHbIE
pacTeHus AaHHbIX TPy, KOMMEKLUUN XXMBOTHBIX, 0OMTalOLWMX B pasHbIX cpefax,
repbapum 1 KOMNEKUUW pacTeHW W XKMBOTHbLIX, 06/1afatolmx Yeptamu
MPUCMOCO6/IEHHOCTN K CE30HHbIM W3MEHEHUAM YCNOBUW >XWU3HW, repbapun u
KONNEeKUMM PacTEHUA N XKMBOTHBLIX PasIMUHbLIX YXXMU3HEHHbIX (POPM, KOMNeKumm
YXMBOTHbIX, Y4aCTBYHLLMX B Pa3IMUYHbIX OUOTUYECKMX B3aMMOAENCTBUAX.

JlaGopaTtopunass pa6ora «BblSBNeHMe MPUCMOCO6/IEHNIA OPraHM3MOB K
BAIUAHUIO CBETa».

JlaGopaTtopunasi pa6ora «BblfBNeHMe npuUCNoco6/eHnin opraHU3MoB K
B/IUSHUIO TEMMEPATYpPbI».

JlaGopaTtopHass pabora «AHATOMUYECKME OCOBGEHHOCTU pacTeHWUid U3
pasHbIX MECT 0OUTaHNSA.

Tema 8. Ikos10rusi BUAOB M NOMYJIALMI

IKOMIOTUYECKME  XApPaKTEPUCTUKM  MOMyNaumm, Monynaums  Kak
buonornyeckas cuctema. Posfb HEOLHOPOAHOCTW Cpedbl, DU3NYECKNX BapbepoB U
0C0BEHHOCTe 6r1onornm BUAOB B (DOPMMPOBAHUN MPOCTPAHCTBEHHOW CTPYKTYpbI
nonynaumii. OCHOBHble MoKasaTenn MNONynsauun:  YUCNEHHOCTb, MJIOTHOCTD,



BO3pacTHasa W nMonoBad CTPYKTypa, pPOXAaemMoCTb, MPUPOCT, Temn pPocCTa,
CMEPTHOCTb, MUTpaLus.

JKonoruyeckaa CTpyktypa nonynaumu. OueHKa YMCNeHHOCTU Mnonynauuu.
AvHamvka nonynaumm n eé perynaums. buotmyeckuii noteHuman nonynsuuu.
MopgenvpoBaHue AUHaMUKKN nonynauuun. Kpusble pocta YMCEHHOCTM Monynaunn.
Kpusble BbDKMBaHWA. Perynauus YMCNeHHOCTW NOMynsumin: ponb (HakTopos,
3aBUCALLMX U HE 3aBUCALLMX OT MIOTHOCTU. DKONOrMYecKune ctpatermm suaos (r- u
K-cTparerun).

MoHATME 06 3KOMornyeckon Huwe supga. MectoobutaHme. MHoromepHas
MOAENb 3KONMOrMYeckol Huwm k.M. XaTuymHCOHa. Pa3mepbl 3KOM0rMYecKom
HULWW. ToTeHUMaIbHaa 1 peann3oBaHHaa HULLIN.

Bug kak cuctema nonynauui. Apeanbl BMAOB. Buibl M MX XWU3HEHHble
CTpaTerun. AKoNornMYecKmne IKBUBIEHTI.

3aKOHOMEpPHOCTW MOBEAEHMS W MUrpaumid  XXMBOTHbIX. Buonoruyeckue
NHBa3NN Yy>KepOoaHbIX BUAOB.

JlemoHcTpanuu

MopTtpeT: XK. V. XaTUMHCOH.

Tabnuubl M CXeMbl:  «JOKOJIOTUYECKME XapPaKTEPUCTUKU  NOMYNALMMN»,
«[1poCTpaHCTBEHHAA  CTPYKTypa nonynduum», «Bo3pacTHble  nupamugpl
nonynaunm», «CKOPOCTb  3aCefieHns  MOBEPXHOCTU  3eMAN  pasIMYHbLIMK
opraHusamamm», «Mogesb 3KONOrnm4eckom HuWm K. . XatunHcoHa».

O6opyfoBaHue: repbapnn pacTeHNA, KONNEKLNN XKNBOTHBIX.

JlaGopaTtopuass  padora  «[1puUCNoco6MeHNs  CeMSH  pacTeHUnd K
pacceneHunIo».

Tema 9. Ikos10rusi coo0mIECTB. IKOJOTHYECKHE CHCTEMBbI.

CoobulecTtBa opraHuM3moB. buoueHo3 M ero CTpyktypa. CBsis Mexay
opraHM3mamu B 6MOLIEHO3E.

Jkocuctema Kak OTKpbiTas cuctema (A. K. TeHcnun). ®yHKUMOHA/IbHbIE
OGNOKN OpraHM3MoB B 3KOCUCTEME: MPOAYLIEHTbI, KOHCYMEHTbI, PedyLUeHTbl.
Tpodmnueckme ypoBHW. Tpoduueckme uUenn u cetn. ABMOTUYECKME BOKM
aKocucTeM. [TouBbI 1 Kbl B 3KOcKUcTeEMax. KpyroBopoT BeLLEeCTB U NOTOK 3HEprum
B 9KOCUCTEME.

OCHOBHble  MnoOKasaTenn  3KocuCTeMbl.  buomacca M npoAyKums.
IKO/IOrNYecKme nnpammnibl Yncen, 6UOMacchl 1 3Hepruu.

Junamurxa sxocucmem. Kamacmpodhuueckue nepecmpotiku. Dnyxmyayuu.
HanpaBneHHble 3aKOHOMEpPHbIe CMeHbl CO0OLLeCTB — CyKueccuun. epBuYHbIE U
BTOPMYHbIE CYKLUECCUM W WX MNPUYUHbL. AHTPOMOreHHble BO3M4ENCTBMS Ha
cykueccun. KnmmakcHoe coobLuectso. bropasHoobpasne 1 nosiHoTa Kpyrosopota
BeLLECTB — OCHOBa YCTONYMBOCTM COOOBLLIECTB.



[punpogHbIe 3KOCUCTEMbI. Ixocucmemobl 03€p U pek. IKocucmemvl mMopeu u
oxeanog. Ixocucmemvl MYHOP, 1€CO8, CMeneu, nyCmbitb.

AHTPOMNOreHHbIE 3KOCUCTEMBbI. Arpoakocuctema. ATrpoLeHos3. Pas3nnyng
MeXxay aHTPOMOreHHbIM1 1 NPpUpPoAHbIMMN 3KOCUCTEMaMI.

Ypboakocuctembl. OCHOBHble KOMMOHEHTbI Yyp6oakocucTem. [opoackas
nopa © ayHa. CuHaHTponu3aums TOPOACKOM (hayHbl. Buonorunyeckoe wu
X035IMCTBEHHOE 3HAYEHME dlfPO3KOCUCTEM U yp603KOCI/ICTeM.

3aKOHOMEPHOCTM (POPMMPOBaHMST OCHOBHBIX B3aMMO/IENCTBMIA OPraH1N3mMoB B
aKocuctemax. Porv kackaonoco 3ghgexma u 8udo8-30upukamopos (Kirouesvix
61008) 6 yHKYuoHuposanuu sxkocucmem. [N€PEHOC IHEPTUN U BELLECTB MeXay
CMEXHbIMW 3KOCUCTEMAMW. Y CTOMUYMBOCTb OopraHnM3mMos, I'IOI'nyIFILI,I/IVI N 3KOCUCTEM
B YCNOBUAX ECTECTBEHHbLIX N aHTPOMONEeHHbIX BOS,EI.EVICTBI/IVI.

Mexanuzmol 8030elicmaus 3GepA3HEHUl PA3HBIX munos Ha
cyOOp2aHU3IMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbI  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUSL.
METO,EI,OI'IOFI/IH MOHUTOPUHIa eCTECTBEHHbLIX N aHTPOMOTreHHbIX 3KOCUCTEM.

JleMoHCcCTpanuu
MopTpeT: A. [IX. TeHcnn.
Tabnmupl 1 cxembl:  «CTpykTypa  6OMOLEHO3a»,  «3JKOCUCTeMa

LUMPOKO/IMCTBEHHOTO /leca», «3KOCUCTEMA XBOWHOrO fieca», «PyHKUMOHaIbHbIE
rpynnbl OpraHM3mMoB B 3KOocuCTeMe», «KpyroBopoT BeLLUEeCTB B 3KOCUCTEME®,
«Llenun nutaHnsa (nactouuiHas, 4eTpUTHaA)», «IKONOrnMyeckas nupammaa Ymncen,
«QKonornyeckas nupamuaa 6uomMacchbl», «3KOMOrMYecKas nupammaa sHeprum,
«O6pa3oBaHue 6onoTa», «lepBMyHasa cykueccus», «BocctaHOBEHNWe neca rnocre
noXxapa», «3KocucTema 03epa», «ArpoueHos», «KpyroBopoT BELLECTB U MOTOK
3Heprum B arpoueHose», «FMpumepbl ypo03IKOCUCTEM.,

O6opyaoBaHue: repbaprm pacTeHUA, KOMNEKLMN HACEKOMBIX, Yyyena NTuL, v
3Bepen, repbapnut KynbTyPHbIX N AUKOPACTYLLMX pacTeHWIA, akBapuyM Kak MOAENb
3KOCUCTEMBI.

IIpakTuyeckas padora «/I3yyeHne n onmcaHne ypo0o3KoCUCTEMbI».

JlaGopaTopHass padora «l/3yyeHne pasHOOOpPasnsi MENKUX MOUYBEHHbIX
U/IEHUCTOHOIUX B pasHbIX 3KOCUCTEMAX».

IKcKypeust «OKCKYpCUs B TUNUYHbLIA BuoreoueHos (B ayopasy, 6epesHsiK,
e/IbHUK, Ha CYX0/0/1bHbIA NN MOUMEHHbI NyT, 03epo, 60/10T0)».

DKcKypeusi «IKCKypCUA B arpoakocuctemy (Ha none uam B TeMNMYHOE
XO03A1CTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

Buocthepa — obulennaHeTapHad 060n104ka 3emMnn, rae CyLecTBYeT WAu
CyLLIeCTBOBasa XXU3Hb. Pa3BuTMe npeacTas/ieHnini 0 Guoctepe B Tpyfax 3. 3kocca.



YueHue B. V. BepHaackoro o 6uocepe. O6nactn bruocdeps! 1 eé coctas. XKnBoe
BELLEeCTBO Grocdepbl U ero yHKLUN.

3aKOHOMEPHOCTK CyLLecTBOBaHUS buocdepbl. OcobeHHOCTU Grochepbl Kak
rno6anbHOM aKocucTeMbl. UHaMMUeCcKoe paBHOBecue B Grocdepe. KpyroBopoThl
BELLLECTB 1 BUOreoXMMmyeckme UMKbl (yrnepoda, asorta). PUTMUYHOCTL SABIEHUIA
B Grocdepe.

30HasbHOCTL  6uoctepbl. MoHATME O 6MOMe. OCHOBHble OMOMbI CYLLW:
TYHAPA, XBOWHbIE fleca, CMeLlaHHbIe U LUMPOKOIMCTBEHHLIE /1eca, CTEMK, CaBaHHbI,
MYCTbIHW, TPOMUYECKUE fleca, BbICOKOropbs. Knnumar, pacTUTeNIbHbIA 1 XXUBOTHbIN
MUP GUOMOB CYLLIN.

CTpyKTypa 1 hyHKLMA XXUBbIX CUCTEM, OLIEHKA MX PECYPCHOro noTeHLmana u
BrochepHbIX DYHKLUNIA.

JemoHcTpanuu

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

Tabnmupbl 1 cxembl: «l"eoctepbl 3emnn», «KpyroBopoT asoTa B NpUpoge»,
«KpyroBopoT yrnepoga B npupope», «KpyroBopoT Kuciopoga B MNPUPOAE»,
«KpyrosopoT BoAbl B npupoge», «OCHOBHble G6MOMbI CyLun», «Knumatunyeckue
nosica 3emMnm», «TyHapa», «Taira», «CMellaHHbI nec», «LLIMPOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA NeC».

O6opyfoBaHue: repbapnm pacTeHNA pasHbIX 6UOMOB, KONMEKLUN XUBOTHbIX.

Tema 11. Yest0BeKk U OKpyKaIas cpeaa

IKOMIOTNYECKME KPU3UCbI M KX MpUYMHbL. Bo3geicTene 4enoBeka Ha
6uoctepy. 3arpsisHeHMe BO3AYLIHOW cpefbl. OxpaHa BO3dyXa. 3arpsisHeEHUe
BOAHOM cpefbl. OxpaHa BOAHbLIX pecypcoB. PaspyweHue mno4ysbl. OxpaHa
MOYBEHHbIX PecypcoB. ViameHeHMe KmMmarTa.

AHTPOMOreHHOe BO3ENCTBME HA PaCTUTENbHBIN U XXMBOTHbIA MuUp. OxpaHa
PacTUTE/NIbHOTO U >XMBOTHOrO Mupa. OCHOBHble MPUHLMMbI OXpaHbl MPUPOAbI.
KpacHble kHUrn. Oco60 oOxpaHsemble npupoaHble Tepputopun  (OOIT).
BoTaHWyecKkue cagpbl U 300/10MMYECKME NaPKK.

OCHOBHble NPUHLMMNbI YCTONYMBOTO Pa3BUTUA 4esioBeYeCTBa U MPUPOABbI.
PauvoHanbHOE  MPUPOAOMNONb30BaHME U COXPaHeHWe  GMONIOTMYECKOro
pasHoo6pasusa 3emnun. OOLME 3aKOHOMEPHOCTWU TN106&/1bHBIX 3KOMOrMUYECKNX
Kpu3ncoB. OCO6eHHOCTY COBPEMEHHOIO KpK3nca 1 ero BepPOsiTHbIE MOC/eACTBUS.

Pa3BuTie METOAOB MOHWUTOPMHIa pPasBUTUA  OMAaCHbIX TEXHOTEHHbIX
npoueccoB. CucmemHvie UCCIe008aHUsL nepexooa K pecypcocbepezaroujeli U
KOHKYPEeHmMOoCnocooHou suepeemuxe. buonoeuuweckoe pasnoobpazue u buopecypcoi.
HaL;MOH(l]leble uH¢0pMal4u0HHbl€ cucmemal, 0666’}’161{1/[66[}01/{41/16 ()OClel’l K
MH¢OpMCl1/ﬁ/lu N0 COCMOSAHUIO OMOENbHbIX 6udo8 u sxocucmem. QOcHoebl



9Kopeadbunumayuu dKocucmem U Ccnocooos 60pvObLl ¢ OUONOBPEHCOCHUIMU.
PeKOHCWlpyKL;u}Z MODPCKUX U HA3EMHbBIX IKOCUCMEM.

JdemoHcTpanuu

Tabnuupl 1 CXeMbl:  «3arpsasHeHue  atMmocdepbl»,  «3arps3HeHue
rmapocdepbl», «3arpssHeHMe MouBbl», «[lapHUKOBLIA  3dhdekT», «Oco60
OXpaHsieMble NPUPOAHbIE TeppUTOpUmM», «Moenn ynpasnseMoro Mmpa.
O6opypoBaHue: oTorpamMm OXpaHAeMblX PacTEHUIA U XXUBOTHbIX KpacHow
KHUrn Poccuniickon degepaunm, KpacHon KHAMM pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®roCc COO ycraHaBnMBaeT TpeboBaHUS K pe3y/nbTaTaM OCBOEHUS
obyvarowmmmcs nporpamm  cpegHero o6uwero 06pasoBaHWA:  JIMYHOCTHbIE,
mMeTanpeameTHble U NPeAMETHbIE.

B CTpYKType NMYHOCTHbIX Pe3y/ibTaToB OCBOEHMS NPOrpaMmMbl Mo 61onorum
Bblfe/IeHbl CNeflytoLine COCTaBNSIOWMe: 0CO3HaHEe 06YyYaroWUMMNCA POCCUIACKON
rPaXX4aHCKON NAEHTUYHOCTU — FOTOBHOCTU K CaMOpPasBUTUIO, CAMOCTOSATENIbHOCTY
W CaMOONpeAeneHuto, uamuuue momusayuu K  0Oy4YeHUO  Guonoruu,
yenenanpasientoe paszeumue BHYTPEHHUX YOEXAEHWA NIMYHOCTM Ha OCHOBE
K/TOYEBBLIX LIEHHOCTEW WM UCTOPUYECKMX TpaguumiA pasBuTUS GUOMOTMYECKOro
3HaHWA, 2comosHocmsb u cnocobrocms 00Y4YaOLMXCA PYKOBOACTBOBATLCSA B CBOEM
[eATeIbHOCTN  LLEHHOCTHO-CMbIC/IOBbIMU  YCTaHOBKaMu, MPUCYLLUMMKN  CUCTEME
6uonornyeckoro  06pa3oBaHUs, Haauuue  npasocosnanusi  3KONOTMYECKOMN
KYNbTYPbl, cnocobrocmu cmasums LN N CTPOUTb XN3HEHHbIE MaHbl.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHMS NPOrpamMmMbl Mo 6MOMOrMN [OCTUTAKOTCS
B €AWHCTBE Y4yebHOM W BOCMUTATE/NIbHOW [eATeNIbHOCTU B COOTBETCTBUU C
TPaAVNLNOHHBIMU POCCUACKAMU COLMOKYTbTYPHBLIMW, UCTOPUYECKUMU U Ly XOBHO-
HPaBCTBEHHbLIMU LEHHOCTAMMW, MPUHATLIMKA B 0OLLECTBE MpaBuiamnm 1M HopMamu
MoBeAeHNs N CMOCOGCTBYHOT MpoLeccam CaMOrno3HaHUs, CaMOBOCMUTaHUSA WU
CaMopa3BUTUSA, PasBUTUA BHYTPEHHEA MO3ULMU NIMYHOCTW, NaTpuoTU3IMa MU
YBaKEHUSA K 3aKOHY W MPaBONOPALKY, Ye/OBEKY TpyAa W cTapllemMy MoKOJEHUHO,
B3aMMHOI0 YBaXXEHWUS,, OEPEXHOI0 OTHOLUEHWUA K Ky/NbTYPHOMY Hac/neamio 1
TpagnumMsM MHOroHauMoHaIbHOro Hapoga Poccuiickoit ®efepauumun, npupoge u
OKpY>KatoLLiel cpege.

JINYHOCTHbIE pe3yNbTaTbl OCBOEHWS Yy4yebHOro npegmeTta «buonorus»
AO/MKHbI 0TPaXaTb FOTOBHOCTb M CMNOCOOHOCTL 00YYaOLLMXCSA PYKOBOACTBOBATLCA
COPMUPOBAHHON BHYTPEHHEN MO3ULMEN JIMYHOCTU, CUCTEMON LEHHOCTHbIX
OpUeHTauMin,  MO3UTUBHBLIX  BHYTPEHHUX  Y6eXAeHWW, COOTBETCTBYHOLLMX
TPagNUMOHHBIM LIEHHOCTAM POCCUIACKOrO 0OLLECTBa, paclUMpeHre >XXU3HEHHOTO
OnbITa W OMbITa AeATE/IbHOCT B NPOLIECCe peasin3almy OCHOBHbIX HarnpaB/eHWiA
BOCNUTATENbHON [eATe/IbHOCTU, B TOM YMC/e B YaCTW:

1) IpakaIaHCKOro BOCIMUTAHUA:

ChopMMPOBAHHOCTb FPaXXAaHCKOW Mo3uLmm 06y4aroLerocs Kak akTMBHOIO 1
OTBETCTBEHHOIO Y/1eHa POCCUICKOro 00LLEeCTBa;

OCO3HaHMe CBOMX KOHCTUTYUMOHHBLIX MpaB W 00653aHHOCTEN, YBaXKeHUe
3aKOHa 1 NpaBonopaaKa;



FOTOBHOCTb K COBMECTHOIM TBOPYECKOW [AeATeNIbHOCTM MNpu  CO34aHuN
YUYeOHbIX MPOEKTOB, PELleHMN YyYebHbIX M MO3HaBaTe/IbHbIX 3a4ay, BbIMOHEHWM
BMONOrMYECKNX IKCNEPUMEHTOB;

CMOCOOHOCTL  OMnpefensTs COOCTBEHHYKD MO3MLUMI0O MO  OTHOLUEHUHO K
SIBMIEHNAM COBPEMEHHOM YKN3HWN U OO BACHATL €é;

YMEHMe Y4YnTblBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTMBHOIO
B3aMMO/ENCTBMS NMOAEN C PasHbIMU YOEXKAEHUAMU, KYNbTYPHbIMW LIEHHOCTAMU Y
CoLUMaNbHbIM NONOXEHUEM;

FOTOBHOCTb K COTPYAHWMYECTBY B MpPOLLECCE COBMECTHOMO BbIMOJIHEHNS
yuyebHbIX, NO3HaBaTeNbHbIX W WCCMeA0BaTe/IbCKUX 3afa4, YBaXWUTE/IbHOIo
OTHOLLUEHUSA K MHEHWIO OMMOHEHTOB MpPWU 0OCYXAEHWM CMOPHbIX BOMPOCOB
OM0/IOrMYECKOro CoepXKaHus;

FOTOBHOCTb K 'YMaHWTaPHOW U BOSIOHTEPCKOW AeATe/IbHOCTY;

2) MATPHOTUYECCKOI'0O BOCIIMTAHUSA

cthopMMpOBaHHOCTb POCCUIACKOIA rpaXkaaHCKoM NOEHTUYHOCTN,
NaTpuMoTU3Ma, YBaXXEHMSI K CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTU Nepef
PoanHoi, ropaocTh 3a CBOM Kpail, CBOKO PoauHy, CBON A3blK U KYNbTYpy,
MPOLL/IOE U HaCcTosiLLee MHOrOHaLMOHaNbHOIo Hapoga Poccuu;

LIEHHOCTHOE OTHOLLIEHWNE K NPUPOLHOMY Hacneamio 1 naMsTHUKaM Npupogabl,
[OCTUXeHMsAM Poccum B HayKe, UCKYCCTBE, CMOPTE, TEXHONIOMUAX, TPYLE;

CMOCOOHOCTb OLIEHMBATb BK/a[, POCCUIACKMX Y4YEHbIX B CTaHOBMEHWE W
pasBuTMe OMONOrMM, MOHMMAHWUSA 3HaYeHWs OMONMorMM B MO3HAHWM 3aKOHOB
MPUPOABLI, B XXM3HW Ye/ioBeKa U COBPEMEHHOMO 06LLECTBA;

naeriHas yoeXaeHHOCTb, rOTOBHOCTb K C/Y>XeHW0 U 3awmTe OTeyecTsa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

0CO3HaHVe AYyXO0BHbIX LIEHHOCTEN POCCUINCKOro Haposa;

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUSA, 3TUUYECKOr0 MNOBEAEHWS;

CMOCOGHOCTb OLEHMBATL CUTYaUMI0 M MPUHMMATb OCO3HaHHbIE PELLIEHUS,
OPVEHTUPYSACL HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTMW;

0CO3HaHWe NINYHOr0 BK/Iada B MOCTPOEHME YCTONYMBOIrO Oy AyLIEro;

OTBETCTBEHHOE OTHOLLEHME K CBOMM POAUTENAM, CO3[aHMI0 CEMbM Ha OCHOBE
OCO3HAHHOr0 MPUHATUA LEHHOCTEW CEMENHOM >KU3HW B COOTBETCTBUM C
TpaavunaMm Hapogos Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

3CTETUYECKOEe OTHOLUEHME K MUPY, BKIHOYas 3CTETUKY ObiTa, Hay4yHOro wu
TEXHWYECKOro TBOPYECTBa, CNopTa, TPYAa, 00LLEeCTBEHHbIX OTHOLLEHWIA;

MOHVMMaHVe 3MOLIMOHA/IbHOIO BO3LENCTBMS XXUBOW NPUPOAbLI N €€ LLEHHOCTN;



FOTOBHOCTb K CaMOBBIPXEHNIO B PasHbIX BMAAaxX WCKYCCTBa, CTPEMJIEHME
MPOsIBNATL Ka4yecTBa TBOPYECKON TMYHOCTY;

5) ¢usnuyeckoro BocnuTaHusi, GOpMHUPOBAHMSA KYJIbTYPbI 310POBbS U
IMOIIMOHAJIBHOI'O 6JIaFOHOJIy‘{I/ISI!

MOHMMaHVe W peaimM3aums 340pPOBOro0 M 6e3onacHoOro o6pasa XW3HW
(3popoBoe  nuTaHWe,  COOMKOLEHWE  TUTMEHWYECKMX  MNpaBual U HOPM,
cbanaHCMpOBaHHbIA  PEXMUM 3aHATUA U OTAbIXa, perynspHas (usmnyeckas
aKTUBHOCTb), 6GEepeXXHOro, OTBETCTBEHHOr0 W KOMMETEHTHOr0 OTHOLUEHMSI K
COOCTBEHHOMY (JM3MYECKOMY M NMCUXMYECKOMY 3[10P0BbIHO;

MOHMMaHWe LEHHOCTM MpaBun  WHAMBUAYaAIbHOrO W KOEKTMBHOIMO
6e30MacHOro NoBefeHNs B CUTYaUUX, YrpoXKatoLMX 3[0P0BbIO U XXU3HW NHOAEN;

0CO3HaHWe NOCMEACTBMIN U HENPUATUA BPeAHbIX NPUBLIYEK (YNnoTpebneHus
a/TIKOroNs, HapPKOTUKOB, KYpPeHNs);

6) Tpy10BOr0 BOCIIMTAHMS:

rOTOBHOCTb K TPyAy, OCO3HaHWe LeHHOCTM MacTepcTBa, TpYAoto6ue;

FOTOBHOCTb K AKTMBHON [eATENIbHOCTU TEXHONOrMYECKON M COLMabHOM
HanpasfeHHOCTW, CMOCOBHOCTb MHULMUPOBATL, NJAHNMPOBaTL M CaMOCTOATE/IbHO
BbINO/HATL TaKY0 4eATe/IbHOCTb;

MHTepec K pas/inyHbIiM cepam NpPodeccCUoHaIbHON [edaTeNIbHOCTU, YMeHMe
COBepLUaTb OCO3HaHHbIA BbIGOp Oyayllein npodeccun KN peasv3oBbIBaTb
COOCTBEHHbIE XXM3HEHHbIE MaHbl;

FOTOBHOCTb W CMOCOOHOCTL K 00pasoBaHWO M Camo06pa3oBaHMIO  Ha
MPOTSXKEHWNN BCEW XKN3HMU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS:

9KONOrMYECKM LienecoobpasHoe OTHOLLEHME K NpYMpode KakK WCTOUHMKY
YKN3HWN Ha 3eM/ie, OCHOBe eé CyLLIeCTBOBaHWS;

MOBbILLIEHNE YPOBHA 3KOMOMMYECKOW Ky/bTypbl: MPUOBpPeTeHMEe OnMbITa
M1aHMPOBaHWSA MOCTYMKOB W OLEHKM WX BO3MOXHbIX MOCNEACTBUA A1
OKpY>KaloLLien cpeapl;

0CO3HaHWe rnobanbHOro XapakTepa 3KOMOTMMYEcCKUX MpobremM u nyTen mx
peLLeHNs;

CMOCOGHOCTL  MCMO/Mb30BaTh MNpUobpeTaemble MpPU  U3yYeHUU BUONOTUN
3HaHWA W YMeHMs MpY  peleHMn Mpobnem, CBA3aHHbIX C  pauvoOHa/IbHbIM
NpYpPoOAONO/bL30BaHNEM  (COGMOAeHMe  NpaBui  MOBEAEHWS B MPUPOJE,
HanpaB/IeHHbIX Ha COXpPaHeHMe paBHOBECUS B 3KOCUCTEMax, OXpaHy BWU/OB,
aKocucTem, brocdepsl);

aKTUBHOE  HenpusiTue  [OENCTBUA, NPUHOCAWMX Bped  OKPYXXatoLLEei
MPUPOAHOIA cpede, YMeHWe NPOrHO3MpoBaTbh HebnaronpusATHbIE 3KONOrMYecKue
NocneacTBMs NpeanpUHUMaeMbIX AeCTBUIA U NpefoTBPaLLaTh UX;



Ha/IM4ne pPasBUTOro 3KOIOMMYECKOr0 MbILLIEHWS, 3KOIOTMYECKON KYbTYpbl,
onbITa [eATeNbHOCTH 9KOJIOTNYECKOW Harnpas/ieHHOCT!, YMeHUSA
PYKOBOACTBOBATbCA UMW B MO3HABATENbHON, KOMMYHUKATUBHON M COLMaNbHOM
MPaKTWKe, FOTOBHOCTW K YYaCTUIO B MPaKTUYECKON AeATeNlbHOCTU 3KO0MMYeCKOM
HanpaBNeHHOCTU;

8) neHHOCTH HAYYHOIO MO3HAHUS:

ChopMMPOBAHHOCTb MMPOBO33PEHMSA, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO Pa3BMTUA HAyKW M OOLLECTBEHHOW MPAaKTWUKK, OCHOBAHHOIO Ha Auanore
Ky/bTyp, CNOCOBGCTBYIOLLEr0 OCO3HAHMIO CBOEr0 MeCTa B NMOJIMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBAHME A3bIKOBON WM 4MTaTe/IbCKOW Ky bTypbl Kak CpefcTBa
B3aUMOAENCTBMSA MeXAY NAbMMN 1 NO3HaHWUA MUPa;

MOHMMaHMe CneunpuKky OMONOrMM Kak HayKW, OCO3HaHMS e€ ponu B
(hopMMpPOBaHNM  PaLMOHA/IbBHOrO Hay4HOrO MbIW/IEHWS, CO34aHMKN  LIeNOCTHOrO
NpeacTaBieHns 06 OKpyXKatolem MUpe Kak O eAMHCTBE MpPUPOAbl, YesioBeKa U
o6LlecTBa, B MNO3HaHWM MPUPOAHbLIX 3aKOHOMEPHOCTEN W pelleHnn npobnem
COXpaHeHus NPUPOAHOro paBHOBECUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OGUMONOTUN AN COBPEMEHHOWN LMBUNM3ALMN:
obecrneyeHNss HOBOrO YPOBHA Pas3BUTUS MeLULMHbI, CO3faHue NepcrneKTUBHbIX
OMOTEXHOMOrMIA,  CNOCOBGHbIX  pewatb  pecypcHble  MNPo6/MeMbl  PasBUTUS
4e/I0BeYeCTBa, NOMCKa MyTeln BbIX0o4a M3 rnodaibHbIX 3KOMOrMYecKMX Npobsem u
obecrneyeHnss  nepexoga K  YCTOMYMBOMY  pasBUTUIO,  pauvoHasIbHOMY
MCNOMb30BAHMNIO MPUPOLHLIX PECYPCOB U (POPMMPOBAHMIO HOBbLIX CTaH4ApTOB
XN3HW;

3aMHTEPECOBaHHOCTb B MOJIyYEHUN OUONMOTUYECKUX 3HAHW B LENsx
MOBbIWEHNA 0OLed KynbTypbl, €CTECTBEHHO-Hay4YHOW [pPaMOTHOCTKM, KakK
COCTaBHOMN 4acTu (PYHKLUMOHa/IbHON rpaMOTHOCTM 06y4atoLwmxcs, popMmpyemon
Mpy n3yyeHnm uonorum;

MOHMMaHVe CYLLHOCTM METOZO0B MO3HAHWSA, UCMOJb3YeMbIX B €CTECTBEHHBIX
HayKax, CMnoCcOGHOCTM WCMO/b30BaTb MO/lyYaeMble 3HAHWA [A/19 aHamM3a U
0ObACHEHUNA ABNEHUI OKPYXKatoLLEro Mmpa v NMpoUCXOAAaLLmMX B HEM M3MEHEHWU,
yMeHVe fenaTb 000CHOBaHHble 3aK/IHYEeHWUS Ha OCHOBE Hay4HbIX (DaKToB U
MMEIOLLMXCSA [aHHbIX C Le/Ibko NMOoMyyYeHUs AOCTOBEPHBIX BbIBOAOB;

CMOCOOHOCTL CaMOCTOATE/IbHO WCNO/b30BaTb OMONOrMYecKue 3HaHWA LS
peLueHns Npo6ieM B peasibHbIX XXMU3HEHHbIX CUTYaLUUsX;

OCO3HaHMEe LIEHHOCTM Hay4yHOW [esiTe/lbHOCTW, FOTOBHOCTb OCYLLECTB/SATH
MPOEKTHYIO U UCCMef0BaTeNNbCKYO AesATe/IbHOCTb NHANMBUAYASIbHO U B TPYINeE;

rOTOBHOCTb M CMOCOBGHOCTb K HEMNpPepbiBHOMY  00pa3oBaHUIO U
caMo006pa3oBaHNt0, K aKTMBHOMY MOJlYYEHWIO HOBbLIX 3HaHWMI MO 6uonorny B
COOTBETCTBUW C XXM3HEHHbIMU NOTPEBHOCTAMM.



METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMS yyebHOro npeameTta «buonormsy»
BK/IOYAIOT: 3HauMMble A1 (HOPMUPOBAHMS  MUPOBO33PEHNST  0BYYatOLLIMXCS
MEXANCUMNINHAPHbIE (MeXNpeaMETHbIe) 06LLEeHayUHble NMOHATWS, OTpaXKatoLime
LIeNOCTHOCTb HAay4YHOW KapTWUHbl MMpa W Ccreungurky MeTOA0B MO3HaHWS,
MCMOMb3yeMbIX B €CTECTBEHHbIX HayKax (BELLEeCTBO, 3HEPrus, sBneHue, npouecc,
cucTeMa, HayuHbIlii (hakT, NPUHLWMM, TUMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnefoBaHue,  HabnofeHWe,  W3MEPEHWe,  IKCMEPUMEHT U APYTUe);
YHUBepCaNbHble Yy4yebHble aelicTBMS  (MO3HaBaTe/bHble, KOMMYHMUKATUBHBbIE,

perynsTuBHble), obecneymBaroLLme (hopMmpoBaHue (byHKLMOHaIbHOA
FPAMOTHOCTM U COUMANnbHOM  KOMMETEHUMM  06YYaroLMXCs; Cnoco6HOCTb
obyyatoLmxcs MCMOMb30BaTh OCBOEHHble MEXANCLMNVHAPHBIE,

MWPOBO33PEHYECKME  3HAHMSA U YHUBEpCa/lbHble yyebHble [elcTBuA B
Mo3HaBaTe/lbHOM N COLMaNbHO NPaKTUKE.

B pesynbrate u3ydeHuss OGMoNOrMMm Ha ypoBHE cpefHero o6ulero
obpasoBaHMa Yy ob6yvarowerocs OyayT  cpopmMMpOBaHbl  MO3HABATE/IbHbIE
YHVBepCa/lbHbIE YYeOHble AeNCTBUS, KOMMYHUKATUBHbIE YHUBEPCA/IbHbIE YYEOHbIe
[ENCTBUSA, PEerynaTtmMBHble YHUBEPCa/lbHblE Y4ebHble [eACTBUS, COBMECTHas
AeATeNbHOCTb.

MeTanpe4MeTHble pe3ynbTaTbl OCBOEHUS MPOrpaMMbl CpPefHero 06Lero
06pa3oBaHNA AO/MKHbI OTPaXKaTb:

OBJIaIleHI/Ie YHuBEpPCAJIBHBIMHA y‘lEﬁHLIMl/I MMo3HaABaTCJIbHBIMU
NEUCTBUSIMMU:

1) 0a30BbIe JIOTMYECKHe JeiicTBUA:

CaMOCTOATENIbHO  (hOPMYNMpPOBaTb M aKTyaniusuMposaTb  NPo6Gemy,
paccmartpuBaTtb e€ BCECTOPOHHE;

MCNOMb30BaTb MPU OCBOEHUW 3HAHWIA MPUEMbI NOTMYECKOr0 MbILLIEHNS
(aHanM3a, CMHTe3a, cpaBHeHWS, Knaccumkaumm, 0606LLEHNS), pacKpbiBaTb CMbIC
BMONIOrNYECKMX NOHATUIA (BbIAENATL UX XapaKTepHble MPU3HaKKW, yCTaHaB/MBaTb
CBA3U C APYTMMUN MOHATUAMN);

onpefenaTb LUEeNW [esTeNbHOCTW, 3adaBas MapaMeTpbl U KPUTEPUU KX
AOCTUDKEHUS, COOTHOCUTb pe3y/bTaTbl AesSTe/IbHOCTU C NOCTaBEHHbLIMU LEeNISMMU;

MCNONb30BaTh BUONOrMYECKNE NMOHATUSA AN 00BbACHEHNS (DAKTOB U ABNEHUI
YXV1BOW Npupoabl;

CTPOUTbL /IOrMYECKNe paccyXaeHus (MHAYKTUBHbIE, AeAYKTUBHblE, [0
aHanoruu), BbISBNATb 3aKOHOMEPHOCTW W MPOTMBOPEYMS B paccmaTpuBaeMblX
SIBNEHUAX, (hOPMY/IMPOBaTb BbIBO/b! M 3aKNHOUEHUS;

MPUMEHATb  CXEMHO-MOJENbHble  cpeacTBa A npeAcTaBNeHNS
CYLLECTBEHHbIX CBSI3ei U OTHOLLEHWUIA B M3yYaeMbIX BUONOrMYECKMX 00bLEKTAX, a



TaK)Ke  MNPOTMBOPEYMA  PasHOro  pofa,  BbISIBMIEHHbIX B Pa3/IMyHbIX
MH(OPMALMOHHbBIX UCTOYHUNKAX;

paspabatbiBaTb MNfaH pelleHns npobaeMbl C YYETOM aHaIn3a MMEHOLLMXCS
mMaTtepuasibHbIX U HeMaTepuasibHbIX PeCypCoB;

BHOCUTb KOPPEKTUBbLI B A€ATENIbHOCTb, OLlEHMBATb COOTBETCTBUE Pe3y/bTaToB
LIeNsIM, OLIeHVBATb PUCKM NOCNEACTBUA AeATENIbHOCTY;

KOOPANHMPOBaTbL WM BbIMNOMHATL  paboTy B YC/MIOBUAX — peasibHoro,
BUPTY&/1bHOr0 1 KOMOMHMPOBAHHOT O B3aUMOLENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILL/IEHNE NPU PELLEHNM XXMU3HEHHBIX NMPOG/IEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE AeliCTBHS:

BflafeTb HaBblKamMy y4eBbHO-MCCe0BaTe/IbCKOWM 1 MPOEKTHOW AeATe/IbHOCTH,
HaBblKaMn  paspelleHnss  npobnem, CMOCOOGHOCTbIO W TOTOBHOCTbIO K
CaMOCTOATE/IbHOMY MOVCKY METOZOB PeLLEHNS NPAaKTUYECKUX 3aad, NPUMEHEHNIO
Pa3NIMYHbIX METOA0B MO3HAHUS;

MCNO/Mb30BaTh pPasINYHble BUAbI AEATENbHOCTM MO  MONYYEHUD HOBOIO
3HaHWA, €ero WHTepnpeTauuu, npeobpas’oBaHMIO W MNPUMEHEHUIO B Y4ebHbIX
CUTyaLmMsaX, B TOM Ymcie Npu co3haHnn yHebHbIX U CoLMabHbIX MPOEKTOB;

(hopmMMpoBaTb HayYHbIA TUM MbILLNEHUS, BNafeTb Hay4YHOW TePMUHOMNOTUEN,
K/TIOYEBBIMU NOHATUAMUN U METOLAMU;

CTaBUTb W (HOPMY/IMPOBaTb COOCTBEHHbIE 3afaynM B 006pa3oBaTe/IbHOMN
AEeATENbHOCTU U XXU3HEHHbIX CUTYaUUsX;

BbIBNATb MPUYMHHO-C/IEACTBEHHbIE CBA3W W aKTya/M3MpoBaTb 3ajauvy,
BblABUraTb UMOTE3y €€ pelleHns, Haxo4uTb aprymeHTbl A/ [OKas3aTe/bCTBa
CBOMX YTBEPXKAEHWI, 3a1aBaTb NapameTpbl Y KPUTEPUUN PeLLEHNS;

aHanM3MpoBaTb MOSlyYeHHble B XO[e pelleHus 3agaynm  pesynbTaThl,
KPUTUYECKM OLEHMBATb UX [AOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHME B HOBbIX
YCNOBUSIX;

[iaBaTb OLEHKY HOBbIM CUTYyaLuaM, OLeHUBATb MPUOBPETEHHDIV OMbIT;

OCYLLEeCTB/ATL Lie/leHanpas/ieHHbI MOUCK MepeHoca CpPeacTB M cnocobos
LelCTBNA B NPOMECCHOHANbHYIO CPesy;

YMeTb MEepPeHOCUTb 3HaHWA B MO3HaBaTe/IbHYH W MPaKTUYecKyt 061acTu
YXN3HeJeATeIbHOCTH;

YMETb UHTErpmMpoBaThb 3HaHWSA U3 pasHbIX NPeAMETHbLIX 06/1acTel;

BblABUraTb HOBblE WMAeW, Npegiaratb OPUrMHa/bHbIE MOAXOAbl U peLlueHus,
CTaBUTb NPo6NEMbI U 3aga4m, foMYyCKatoLLMe a/lbTePHATUBHbIE PELLIEHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATLCA B PA3/IMYHBLIX NCTOUYHMKAX MHOpMaLun (TeKCTe y4eObHOro
nocobmsi, Hay4yHO-MOMNyNApPHOA NuUTepaType, OMONOrMYECKUX CNOBapsx U
CMpaBOYHNKAX, KOMMbIOTEPHbIX 6aszax fdaHHbIX, B VIHTEpHETE), aHanM3npoBaTb



MHOPMaLMIO pa3/IMyHbIX BULOB M (POPM NpeACTaBeHNs, KPUTUYECKN OLLEHMBATD
eé OCTOBEPHOCTb U HEMPOTMBOPEUNBOCTb;

(hopmynunpoBaTb 3anpocbl U NPUMEHATb Pas3/iMyHble METOAbI MPU MOUCKe U
0T60pe 6MONOrMYecKoi NHopMaLUM, HEOOXOAUMOW NS BbIMNOMHEHUS YYEOHbIX
3ajay;

npuobpeTatb OMbIT UCMO/b30BAHUSA UHHOPMALMOHHO-KOMMYHMKATUBHbIX
TEXHO/OMNiA, COBEPLUEHCTBOBATbL Ky/bTYypY aKTUBHOIO MCMO/b30BaHWSA Pas/InyHbIX
MONCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMpPATb  ONTUMa/IbHYHO  (POPMY  MpefCcTaB/ieHUs
6M0N0rMYecKoin MHopMauun (CXemMbl, rpagnkun, auarpaMmmbl, TabanLbl, PUCYHKM
n apyroe);

MCNOMb30BaTb HAy4HbIM A3bIK B KayecTBe CpeAcTBa npu pabote ¢
OMONOrNYECKON  MH(OPMALMER: MNPUMEHATb  XUMWYECKME, (PU3NYECKME U
mMaTemMaTuMyeckme 3HakuM U CUMBObI, (hOpMYy/ibl, abbpeBmaTypy, HOMEHKNaTypy,
MCnonb3oBaTb M MPeobpas3oBbiBaTb  3HAKOBO-CUMBO/IMYECKME  CPeAcTBa
HarnsgHoCTy;

BMafleTb  HaBblkaMW  pacno3HaBaHWA M 3alWMTbl  MHGopMaluu,
MHHOPMaLMOHHOM 6e30NacHOCTU IMYHOCTH.

OB.]Ial[eHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMU }IeﬁCTBI/IﬂMH:

1) obmeHue:

OCYLLECTB/IATb KOMMYHMKALMK BO BCEX C(Pepax XXM3HW, aKTUBHO Y4acTBOBaTb
B Auaniore Uy AUCKYCCUM MO CYLLECTBY 06CY»aemoin TeMbl (YMeHVe 3aaBaTb
BOMNPOCHI, BbICKA3bIBaTb CYXJEHWUS OTHOCWUTE/IbHO BbIMO/IHEHWS MpesiaraeMon
3alaun, yUnTbIBaTb MHTEPECHI M COrNacoBaHHOCTb MO3ULUMIA APYTMX YYaCTHUKOB
Aananora Uunn gUCKyccum);

pacnosHaBaTb HeBepbasibHble CpeAcTBa O0OLWEeHWsA, MOHMMAaTb 3HaveHue
COUMa/IbHBIX 3HAKOB, MPeAnoCbIOK BO3HWKHOBEHMS KOH(IMKTHLIX CUTYyauui,
YMeTb CMAryaTb KOH(ANKTbI U BECTU MEPEroBopsbl;

BfafeTb pasfInyHbIMU Crocobamm O6LLEHNA N B3aUMOAENCTBUSA, NMOHMMATb
HaMepeHus ApYrux NoLen, NposBiATb YBAKUTENIbHOE OTHOLLEHME K COBeCeJHUKY
1 B KOPPEKTHOI hopme (hOpMy/IMpOBaTb CBOWN BO3PAXKEHUS;

Pa3BEPHYTO W NIOTMYHO M3naraTb CBOKO TOYKY 3PEHUA C WCMOJIb30BAHUEM
A3bIKOBbIX CPefCTB.

2) COBMECTHaAA A€ATECIBbHOCTD:

MOHMMaTb M MCMOMb30BaTb MPenMyLLecTBa KOMaHAHON WM NHAVBUAYaA/IbHOM
paboTbl NPW pPeLLeHnn 61oNornyecKor NPo6eMbl, 060CHOBLIBaTb HEOOXOANMOCTb
MPYMEHEHWS rPYNMNoBbIX (HOPM B3aMOLENCTBMS MPY PeLleHMn y4ebHO 3adauu;

BblOMpaTb TeMaTWKy W MeTOAbl COBMECTHbIX AeWCTBUA C YUYETOM 06LLMX
WHTEPECOB 1 BO3MOXKHOCTE KaXKAO0ro YneHa KOINeKTUBa;



NPUHMMATL  LUEeM  COBMECTHOW  AeATe/IbHOCTW,  OpraHv3oBbiBaTb U
KOOPANHMPOBaTL [AENCTBUA MO €& [OCTMKEHWI: COCTaBNATb MnaH AeiCTBUiA,
pacnpefensTb Po/iM C YYETOM MHEHWUIA Y4YaCTHMKOB, O06CY)XAaTb pe3y/bTaTbl
COBMECTHO# paboThl;

OLeHMBaTb KayeCTBO CBOEro BK/afa WM KaXKAoro ydacTHMKA KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegnaraTb HOBble MPOEKTbl, OUEHMBAaTb WAEW C MO3MLUUN  HOBMU3HBbI,
OPUTMHA/TILHOCTK, MPaKTUYECKOW 3HAYNMOCTU;

OCYLLECTB/ATb  MO3UTMBHOE CTpaTernmyeckoe MoBefdeHNe B  PasINYHbIX
CUTYyaLmaX, MPOSBAATL TBOPYECTBO U BOOOPaXKeHUe, ObITb MHALNATUBHLIM.

OBJ1aleHH e YHUBEPCAJIbHBIMHU PEryJITUBHBIMU AeCTBUSIMH:

1) caMoopranu3anms:

MCNOMb30BaTb OMOMOrMYecKMe 3HaHWUS [ONS BbISBNEHUA MpPo6nemMm U UX
PELLEHNS B XXM3HEHHBIX N YYEOHbIX CUTYaLUUsX;

BblGMpaTb Ha OCHOBE OWMOMOrMYECKUX 3HAHWIA LEeNeBble M CMbICNOBbIE
YCTaHOBKW B CBOMX [EMCTBUAX U MOCTYMKax Mo OTHOLUEHMIO K XXVMBOI NPUPOAE,
CBOEMY 310POBbIO 1 3[40POBbI0 OKPYXKAIOLLKX;

CaMOCTOATE/IbHO OCYLLECTB/IATL MO3HABATE/IbHYIO AeATeNIbHOCTb, BbISABISATH
Npo6nemMbl, CTaBUTb U (POPMYNMPOBaTL COOCTBEHHbIE 3aayn B 06pa3oBaTelbHOM
[EATeIbHOCTU M YKU3HEHHbIX CUTYaUUsX;

CaMOCTOSITE/IbHO  COCTaBNATb MMaH  pelleHns npo6nieMbl € YYETOM
MMEIOLLLMXCA PECYPCOB, COOCTBEHHbLIX BO3MOXHOCTEN U NMPeAnoYTEHWA;

[aBaTb OLEHKY HOBbIM CUTYaLUAM;

pacLUMpATbL paMKy y4eBHOro npefmMeTa Ha OCHOBE SIMYHbIX MPeLNOUTEHNI;

[ienaTb 0CO3HaHHbIN BbIGOP, apryMeHTMPOBaTL ero, 6patb OTBETCTBEHHOCTb
3a peLleHue;

OLeHMBaTb MPUOBPETEHHDIN OMbIT;

CrMoco6cTBOBaTL (HOPMUPOBAHMIO U MPOSIB/IEHUIO LUMPOKOW 3pyavumn B
pasHbIX 006M1acTAX 3HaHWIA, MOCTOSAHHO MOBbIWATL CBOM 06pa3oBaTe/bHbIN |
KY/IbTYPHbI YPOBEHD.

2) CAaMOKOHTPOJIb:

[iaBaTb OLIEHKY HOBbIM CUTyauWsiM, BHOCUTb KOPPEKTMBbI B AeATE/IbHOCTb,
OLeHMBaTb COOTBETCTBME Pe3y/ibTaToB LieNsM,;

BMafleTb  HaBblkaMW  MO3HaBaTe/bHOM  pedrieKcuM  KaK  OCO3HaHWS
COBEPLUAEMbIX AEACTBMA U MbICIUTE/bHBIX MPOLIECCOB, WX Pe3y/nbTaTtoB U
OCHOBaHWI, UCMOMb30BaTb NPUEMbI pediieKcun 418 OLEHKU cuTyauuu, Bblibopa
BEPHOr0 peLleHus:;

YMeTb OLEHMBaTb PUCKM W CBOEBPEMEHHO MPWHMMATb PELUEHMS MO KX
CHVDKEHNIO;



MPUHMMATb MOTMBbI U aprymMeHTbl APYrMX NPU aHanuMie pe3y/bTaToB
AEATENbHOCTY;

3) npuHsTHE CeOST M IPYTrUX:

MPWUHMMaTL Ce6s, NOHMMas CBOW HeJOCTaTKMN U AOCTOMHCTBA;

MPUHMMATb MOTMBbI U aprymMeHTbl APYrMX NpU aHanuse pe3y/bTaToB
[EATENbHOCTK;

NpW3HaBaTb CBOE MPaBo M MPaBo APYrMX Ha OLIMOKY;

pa3BMBaTb CMNOCOBHOCTb MOHMMATL MUP C MO3MLIMK APYFOro YenoBekKa.

INPEJIMETHBIE PE3YJIBTATBI

MpeaMeTHblE pe3ynbTaTbl OCBOEHUS COAepXKaHWa Yy4yebHOro npegmeTa
«bronorva» Ha yrny6séHHOM YpPOBHE OPUEHTMPOBAHbl Ha 0becrieyeHve
npouabHOro  oby4veHua  obydvarowwmxcs  6uonormn.  OHWM  BK/IHOYAtOT:
cneummyeckme ans 61onorMm HayuHble 3HaHWUs, YMEHUS U CNocobbl AeACTBUIA MO
OCBOEHWIO, MUHTEpnpeTaumMm 1 npeobpasoBaHUIO 3HaHWI, BUAbI LEATENbHOCTM MO
MO/YYEHUIO HOBbIX 3HAHWI U NX MPUMEHEHMNIO B Pa3/INyHbIX YUYeOHbIX, a TaKXKe B
peasibHbIX YXU3HEHHbIX cUTyaumax. NpeamMeTHble pesynbTathl NpeAcTaB/ieHbl Mo
rogam nsy4eHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUA y4yebHOro npegmeta «buonorusa» B 10
Kaiacce [O/MKHbI OTPaXKaTh:

CPOPMMPOBAHHOCTb 3HAHWA O MeCcTe W poanm  OUOMorMM B CUCTEME
eCTECTBEHHbIX HayK, B (OPMMPOBaHWUN e€CTeCTBEHHO-HAYYHON KapTWHbI MUPa, B
MO3HaHWM  3aKOHOB  MPMPOAbl U pelleHUM  npobnem  palMoHaIbHOro
MPUPOLONO/b30BaHUS, O BKNaAe POCCUMCKUX N 3apyBeXXHbIX YYEHbIX B pasBUTHE
buonoruu;

BfafieHne CUCTeMO  OMONOrMYECKUX  3HAHWIA, KOTOpas  BK/IHOYaeT:
OCHOBOMoO/ararowme 6MONOrMYecKne TEPMUHbI M MOHATUA (KWU3Hb, KeTKa,
opraHusMm, metabonnsMm, romeoctas, CaMOperynauus, CamoBOCMNPOU3BeLEHNE,
HacnefCTBEHHOCTb, WM3MEHUMBOCTb, POCT M pasBUTKE), OGUOMOrMYecKne Teopuu
(kneTouHas Teopua T. LLiBaHHa, M. LLineligeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneactBeHHocTn T. MopraHa), ydveHna (H. V. BaBumnoBa — 0 LUeHTpax
MHOroobpasns 1 MNPOUCXOXAEHWUA  KYNbTYPHbIX  PacTeHWil),  3aKOHbl
(eanHoO06pasna NMOTOMKOB MEPBOro MOKONEHWA, PacLLensieHns, YNCTOTbl ramer,
He3aBMCMMOro HacnefgosaHua [.  MeHgens, TOMONOTMYECKUX pPSALOB B
HacneCTBEHHOW N3MEHUYMBOCTU H. . Basuosa), NPUHLMNBI
(KoMMnemeHTapHOCTW);

BnafieHne OCHOBHbIMW METOAaMW Hay4YHOro MO3HaHuA, MUCMOMb3yeMbIX B
OMONIOTNYECKMX  UCCNELOBAHNAX XXMBbIX OOBEKTOB (OMuCaHWe, W3MepeHue,
HabnoAeHne, IKCNEPUMEHT);



YMeHWe BblfeNATb CYLLECTBEHHbIE MPU3HAKN: BUPYCOB, K/IETOK NPOKapuoT U
3YKapuoT, OAHOK/ETOYHbIX W MHOFOK/IETOYHbIX OPraHu3MoB, B TOM 4ucC/e
GakTepuid, rprboB, PacTEHMI, XXMBOTHBIX 1 YesIOBEKA, CTPOEHUS OPraHoB U CUCTEM
OpPraHoOB pacCTeHWM, >XMBOTHbIX, YesoBeKa, MPOLECCOB XKM3HeAeATe/IbHOCTH,
MPOTEKAKOLWMX B OpraHmM3max PacTEHWiA, XXMBOTHbLIX M YesioBeka, 610/IorMYecKmx
npoueccoB: obMeHa BellecTB (MeTabonnam), npeBpaLleHns aHeprum, GpoXXeHUs,
aBTOTPOIHOr0 M reTepOTPOYHOro TUMNOB NMUTaHWUA, (DOTOCUHTE3A N XEMOCUHTE3A,
MWUTO3a, Meln03a, rameToreHesa, sMo6puoreHesa, NMOCTIMOPMOHAILHOIO PasBUTHS,
Pa3MHOXEHUS,  WHAMBMAYaAbHOrO  pasBMTUA  opraHusma  (OHTOreHesa),
B3aMMO/ENCTBMSA reHoB, reTepo3mnca, UCKYCCTBEHHOI0 0T60pa;

YMeHVe YyCTaHaB/MMBaTb B3aMMOCBS3M MEXAY OpraHougamu KeTKA U KX
(YHKUMAMM, CTPOEHWEM KNEeTOK PasHbIX TKaHeW W KX (QYHKUUAMK, Mexay
opraHaMn M CUCTEMaMW OpraHoB Y PacTeHWI, XXMBOTHbIX M YesioBeKa U WX
QYHKUMAMU, MEXJY CUCTEMAMWM OPraHoB M WX (PYHKUUAMK, MeXay 3dTanamu
0bMeHa BeLLecTB, aTarnaMu KIeTOYHOro LUMKIa U XXU3HEHHBIX LMKI0B OpraHn3moB,
aTanamu 3MOPUOHANIBHOTO Pa3BUTUA, TEHOTUNOM W (PEHOTUMOM, (DEHOTUMOM W
(hakTopamu cpefbl 06UTaHWUS;

YMeHUe BbISABNATb OT/IMYMTE/NbHbIE MPU3HAKWN XXMBbIX CUCTEM, B TOM YuClie
PaCTEHWIA, XXMBOTHbIX W Ye/I0BEKa;

YMEHWe WUCMo/b30BaTb COOTBETCTBYHOLLUME apPryMeHTbl, OMOM0rMYecKyto
TEPMUHONOTMIO U CUMBOJIMKY AN19 [OoKa3aTeNlbCTBa POACTBA OPraHnM3MOB Pa3HbIX
cucTeMaTUYeCcKUX rpynm;

YyMeHUe peLuaTb 61onormyeckme 3atadm, BolSBAATb NPUUMHHO-CNEACTBEHHbIE
CBA3UN MEXY MccnefyeMbIMn 6MON0rMYECKMMI MPOLeccamMmm 1 ABIEHNAMM, LeNaTb
BbIBOAbI M NPOrHO3bl HA OCHOBAHUW MOJTYYEHHbIX Pe3y/bTaToB;

YMeHVe BbINOMHATL NabopaTopHble M MpakTUyYeckue paboTbl, cobnoAaTh
npasBuna npu pabote ¢ y4ebHbIM 1 nabopaTopHbIM 060PYL0BaAHNEM;

YMeHWe BblABMraTb TrUMNOTe3bl, MPOBEPATb WX  3IKCMEPUMEHTa/IbHbIMU
cpeacTeamu, opmynMpys Lenb WUCCNefoBaHWs, aHaInM3MpoBaTb MOYyYeHHbIe
pe3ynbTaTbl N feNaTb BbIBOAbI;

YMEHMe y4yacTBOBaTb B Y4ebOHO-MUCCNeloBaTe/IbCKOM paboTe no 6uonorum,
3KONIOTUN N MeanUMHE, NMPOBOAMMOIN Ha 6ase LUKO/bHbLIX Hay4YHbIX O6LLECTB, U
Ny6nnyHO  MpeAcTaBATb  MOJMyYeHHble  pe3y/ibTaTbl  HAa  YYEHWUYECKMX
KOH(epeHuusXx;

YMeHVEe OUeHMBaTb 3TUYECKME acneKTbl COBPEMEHHbLIX WCCeA0BaHUN B
obnactm  6uosmorMm M MeAuMuMHbl  (KNOHMPOBaHWE,  WUCKYCCTBEHHOE
ON/I0f0TBOPEHME, HaNpaBlieHHOE W3MEHeHVEe FeHOMa W Co3faHume TPaHCreHHbIX
OpraHu3moB);



YMeHMe OCYLLECTB/ATb OCO3HAHHLIN BbIGOP OyaAyLllerd NpodeccroHaIbHOM
[eATeNbHOCTN B 061acTv 6MOMorMKn, MeanUMHbl, GUOTEXHONOMNN, BETEPUHAPUMN,
CENbCKOro X034MCTBa, MULLEBOM MPOMbILLIEHHOCTW, YIy6n4Th NO3HaBATeNbHbIA
WHTEPEC, HanpaB/eHHbIA HAa 0CO3HAHHbIN BbIOOP COOTBETCTBYHOLLEN Npodeccun u
MPOAO/HKEHNE  OMOMOrMYeCcKOro o6pasoBaHWMA B OpraHu3aumsax  CpefHero
NpodeccnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

MpeAMeTHblE pe3ynbTaTbl OCBOEHUS y4ebHOro npeameta «buonorua» B 11
Knacce [OMKHbI OTPAXKATb:

COPMMPOBAHHOCTb 3HAHWA O MecTe W ponnm 6uUonorMm B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBAHUM COBPEMEHHON €eCTeCTBEHHO-HAY4YHOM
KapTUHbI MUpa, B MO3HAHUWM 3aKOHOB MPUPOAblI M PELUEHUM 3KOJIOTUYECKMX
npobseM 4YenoBeyecTBa, a TaKKe B peLIeHMM BOMPOCOB PaLMOHA/IBHOIO
MPUPOLONO/b30BaHUSA, Y B (POPMUPOBAHMMN LLEHHOCTHOIO OTHOLUEHUS K MPUPose,
06LLLECTBY, YeNI0BEKY, O BK/a[le POCCUMINCKMX U 3apyOeXHbIX YUYEHbIX-O1M0M0roB B
pasBuTME BUONOTUN;

YMeHVe BNafleTb CUCTEMOW OMONIOTUYECKMX 3HAHWIA, KOTOpas BK/HOYaeT
onpefesnieHnss U TMOHUMaHVWe CYLLHOCTM OCHOBOMOMArarwmx 61onornyecknx
TEPMUHOB W MOHATUIA (BWMA, 3KOCUCTeMa, Gumocdepa), Guonornyeckne Teopun
(saBosntoymoHHas Teopusa Y. [JapBrHa, CUMHTETMYECKas TEOPUS 3BOJIOLMM), YUEHMS
(A. H. CeBeproBa — 0 NyTax 1 HarnpasneHuax ssonoummn, B.V. BepHaackoro — o
6uocepe), 3aKoHbI (reHeTnyeckoro pasHoBecus K. Xapau v B. BaiiH6epra,
3apogpliwesoro cxoactea K. M. bBapa), npasuna (MvHumyma HO. Jlnbuxa,
9KONOIrMYeCKOn nupamuabl 3Heprum), runotesbl (runotesa «mupa PHK» Y.
MnMn6eprta);

yMeHVe  BnafleTb  OCHOBHbIMW  MeTOZaMuM  HAy4yHOro  MO3HaHus,
MCNO/b3yeMbIMU B BUONOTMYECKNX UCCIEA0BAHUAX XKUBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHune, n3MepeHne, HabNIOAEHVE, 3KCMEPUMEHT), CrocobamMu BbISBIEHUA U
OLLeHKW aHTPOMOreHHbIX U3MEHEHWI B MPUPOAE;

YMeHVEe BbleNdTb CYLECTBEHHble MPW3HaKW: BUAOB, OMOreoLEeHO30B,
3KOCUCTEM W Buochepbl, CTabUNU3NPYIOLLErO, ABMXKYLLET0 W pa3pbiBatOLLEro
eCTECTBEHHOIO oT6opa, a/inonaTpuyeckoro 7 CUMMAaTPUYECKOro
BNA006pa30BaHNA, BAUSHUA ABWKYLLMX CUJT 3BOMTOLMMN HA TEHO(OHL MONynAaLum,
MPMCNoco6/IEHHOCTM OPraHN3MOB K cpefe 06uTaHus, YepefoBaHNs Hanpas/ieHWI
3BONOLMN, KPYTrOBOPOTA BELLLECTB M MOTOKA 3HEPrn B 3KOCUCTEMAX;

YMeHVe YCTaHaB/MBaTb B3aMMOCBSA3M MeXJy npoueccaMu  3BOMOLNN,
ABWXKYLLMMUN CUNaMU aHTPOMOreHe3a, KOMMOHEHTaMK Pas/IMYyHbIX 3KOCUCTEM U
MPUCMOCO6/IEHNAMN K HAM OPraHn3MOB;

YMeHVe  BbIB/IATb  OT/INUUTENbHbIE  MPU3HAKM  XXMBbIX  CUCTEM,
MPUCNOCO6/IEHHOCTL BMAOB K Cpefe 06uTaHWs, abuoTUYECKMX U BUOTUYECKMX



KOMMOHEHTOB ~ 3KOCWUCTEM, B3aMMOCBS3e/i  OpPraHM3mMoB B COOOLLECTBAX,
aHTPOMOreHHbIX N3MEHEHWNIA B 3KOCMCTEMAX CBOE MECTHOCTH;

YMEHME WCMO0Mb30BaTb COOTBETCTBYHOLLUME aPryMeHTbl, OMOMOTMYECKYH
TEPMUHONOTNI0 M CUMBO/IMKY AN [0KasaTe/lbCTBa POACTBA OPraHUM3MOB Pa3HbIX
CUCTEMATUYECKUX TPy, B3aUMOCBA3M OPraHn3MoB 1 cpefbl 06UTaHNs, eAMHCTBA
YeNIOBEYECKMX pac, HEeob6XOAUMOCTM COXpaHeHMsi MHOroobpasus BWAOB U
9KOCUCTEM KaK YC/IOBMS COCYLLLECTBOBAHUSA NPUPOAbI U YENI0BEYECTBa;

YMeHMe peLuaTb 61Monormyeckme 3ataydm, BblBAATb NPUUMHHO-CNIEACTBEHHbIE
CBSI3M MeXAay uccnegyembiMn 6M0IOrMYeCKMMM NPoLIeccammn U SBNEHUAMU, [enaTb
BbIBO/bI 1 NPOrHO3bl HA OCHOBAHUW MOMTYYEHHbIX Pe3y/bTaToB,;

YMEHWNE BbINONHATL N1abopaTopHble U NpakTU4YecKne paboTbl, cobnoaatb
npasBuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaAHNEM;

YMEHME BblABWraTb UMNOTE3bl, MNPOBEPATb WX 3KCMEPUMEHTA/IbHBLIMM
cpeacTteaMu, opmMynnpys Lenb WUCCNefoBaHWs, aHa/M3MpoBaTb MOMYyYeHHble
pesynbTaTbl U AeNnaTb BbIBOABI;

YMEHMe y4yacTBOBaTb B Y4ebHO-MCCNefoBaTe/IbCKOW paboTe no 6uonorum,
3KOMOrUN 1 MeanLMHE, NPOBOANMON Ha 6ase LUKOMbHbLIX Hay4YHbIX OOLLECTB, U
Ny6AMYHO  MpeAcTaBNATb  MOMYYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(epeHUusx;

YMeHWE OLeHMBaTb MMMNoTe3bl U TEOPUU O NMPOUCXOXKAEHNWN XMN3HN, YeN0BEKA
M YenoBEeYECKMX pac, O MpUYMHAX, NOCNeACTBUAX M crnocobax npeAoTBpaLleHus
rnobasbHbIX N3MEHEHWNI B B1OCHEpE;

YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLleld NpPodeccroHabHOM
AeATeNnbHOCTU B 06/1aCT 6UONOrnK, 3KOIOTMK, NPUPOLONO0/b30BaHUS, MEAULIHDI,
OMOTEXHONOIMMW, MNCUXONOTMK, BETEPUHAPWM, CENbCKOr0 XO03AACTBa, MULLEBOWA
MPOMbILLUNEHHOCTW, YrAy6nsTb MO3HaBaTe/lbHbIA WHTEPEC, HamnpaB/eHHbIN Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLWIE  npodeccu 1M NPOAOHKEHNE
610/10rMYecKoro 06pasoBaHUs B OpraHu3aumax cpegHero nNpPog)ecCMoHaIbHOMo U
BbICLLIEr0 06pa30BaHus.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabusie Ilpakruueckue
NporpaMmMmel Bcero oOpa3oBaTeJibHbIE
padoThI padoThI pecypes:
1 bronoruns Kak Hayka
2 JKMBble CUCTEMBI U UX U3YYeHUe
3 Buonorus KneTku 0.5
4 XuMmnyeckas opraHm3aumsa KneTku 10
5 CTpoeHue 1 PYHKLMN KNETKN 8
6 OO6MeH BeLLeCTB 1 NpeBpaLLeHne 3Heprum B 9 1
KNeTke
; HaCﬂe,ﬂ,CTBEHljaﬂ NHopmaLms n 9 05
peann3aLms eé B KneTke
YKM3HEHHBIN LKA KNETKM 6 1
CTpoeHue 1 PyHKLUUKN OpraHn3MoB 17 1.5
10 Pa3mHOXkeHWe 1 pa3BnTne opraHn3MoB 8 1.5
1 ["eHeTMKa — HayKa 0 HacneACTBEHHOCTU U 5 05
N3MEHYMBOCTN OPraHN3MOB
12 3aKOHOMepHOCTW HacneACTBEHHOCTU 10
13 3aKOHOMEPHOCTM U3MEHYMBOCTM 6
14 "eHeTVKa yenoBeka 3 0.5
15 Cenekums opraH13mMoB 4 1
16 BYOTEXHONOrMA U CUHTETUYECKasA BMONOrns 4
17 Pe3epBHOe Bpems 1




OBLLEE KOJIMYECTBO YACOB MO NPOIrPAMME

102

13



11 KITACC

KoauyecTBO yacoB aﬂeKTPOHHI)Ie
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie IIpakTHueckue
NporpaMmMmsl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcol
1 3apokaeHne 1 pa3BUTUE 3BOHOLMOHHBIX 4
npeLCcTaBAeHNA B 6G1ON0rnm
2 MWnKpO3BOIOLUNA N €€ pe3ynbTaThl 14 2
3 Makpo3Bosouna 1 eé pesynbTaTbl 6
4 MMponcxoxaeHve 1 pa3BuUTUE XU3HN Ha 15 15
3emne
5 [MpouncxoXaeHne YenoBeka — aHTPOMOreHes 10 1
JKOM0rna — Hayka 0 B3aMOOTHOLLEHNAX
6 OpraHn3MoB U HaflopraHU3MeHHbIX CUCTEM 3 0.5
C OKpY>KatoLLei cpepoit
OpraHu3mbl 1 cpefa 06uTaHKs 1.5
Jkonorvs BUA0B 1 NONynsuuii 0.5
JKONOrns CooB6LLECTB. IKONOrMYECKMe
9 H 12 05
cucTeMbl
10 Buocdgepa — rnobanbHas aKocucTema
11 Uenosek 1 OKpyXxatoLLaa cpega
12 Pe3epBHOe Bpems
OBLWEE KOMMYECTBO YACOB MO NPOIrPAMME 102 0 7.5



IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudgposbie

Tema ypoka Kontpoasnbie IIpakTn4yeckue
n/n Bcero u3y4eHusi 00pa3oBaTeJIbHbIC

padoThI padoThbI pecypes:

Bronorns Kkak KOMrieKcHas Hayka 1 Kak
4acCTb COBPEMEHHOr0 06LLecTBa

YKuBble cUCTEMBI U UX CBOICTBA

YpoBHeBasA opraHM3auns XX1BbIX CUCTEM

VicTopuma OTKPbLITUS N N3YUYEHNS KNETKN.
KnetouHas Teopus

MeToabl MONEKYNAPHOW U KNETOUHOM
6uonorun. Npaktnyeckas paboTa
«l3yyeHne MeTo0B KNETOUHOWN 6uonornm
(xpomatorpadus, anekTpogopes,
AnddepeHUmaibHOe LEHTPUGYrpoBaHye,
MLP)»

XUMMNYECKUNIA COCTaB KNETKM 1

MuHepasibHbIe BELLECTBA KNNETKN, UX
6ronornyeckas pPonb

OpraHnyeckue BeLLeCTBa KIeTKM — BesiKu.
NabopaTopHas pabota «O6HapyxeHue
0€NKOB C MOMOLLbH Ka4eCTBEHHbIX
peakuuii»

CBoMcTBa, Knaccugpukaums n yHKLUmM
6enkos



OpraHnyeckue BeLLEeCTBa KNETKN —

10
yrnesogsl
1 OpraHunyeckue BeLLEeCTBa KNeTKN —
nmnngapl
HyknenHosble Kncnotel. AHK n PHK.
12 JlabopaTopHas paboTa «MccnenoBaHme 05
HYK/TEMHOBbIX KUC/IOT, BblAENIEHHbIX 13
K/IETOK pas/InyHbIX OpraHmM3MoB»
CTpoeHue n yHkumn AT®. [pyrue
13
HykneosuaTpudgocgatel (HTPD)
14 CekseHupoBaHve HK. MeTtoabl
reHOMUKMW, TPAHCKPUNTOMUKI, MPOTEOMUKM
15 MeTogbl CTPYKTYpHOI 61oiornm
16 Tunbl KNeTok. MNpokaproTuyeckasa KneTka
CTpOeHMe 3yKapuoTUYECKOM KNETKM.
17 MpakTnyeckas paboTa «/3yyeHune CBOINCTB 0.5
KNIETOYHON MeMOpaHbI»
18 [MoBEPXHOCTHbIN annapar KneTku
OfHOMeMbpaHHble OpraHonbl KNeTKu.
19 MpakTnyeckas paboTa «M3yyeHve 05
[BVXXEHNA LUTONNa3Mbl B PaCTUTE/IbHBIX
KNeTKax»
MonyaBTOHOMHbIE OPraHoUAb! KNETKU:
20 MUTOXOHAPWK, NnacTugpl. JlabopaTopHas 05
paboTa «lccnefosaHune niasmonusa un
[lenna3Monn3a B pacTUTENIbHbIX KNEeTKax»
21 HemembpaHHble OpraHonbl KNeTKu
22 CTpoeHue 1 yHKLMKN aapa



23

24

25

26

CpaBHWTeNbHAA XapaKTepUCTKa KNETOK
ayKapuoT. JlabopaTopHas paboTa
«3yyeHne CTPOeHNS KNETOK PasnNUHbIX
OpraHM3moB»

Accummnnaumsa n AUCCUMUNALMA — aBe
CTOPOHbI MeTabonmnama. Tunbl 06MeHa
BelLecTB. JTabopaTopHas paboTa
«3yyeHne KaTaIMTNYeCKON akTUBHOCTM
(hepmeHTOB (Ha MpPMMepe amMmmasbl Un
KaTtanasbl)»

depMeHTATUBHBIN XapakTep peakLimii
KNeToyHoro metabonusma. SlaboparopHas
paboTa «/3yyeHune epMeHTaTUBHOIO
pacLLensieHns nepokcmia BoAopoaa B
PACTUTENbHBIX U XXMBOTHBIX K/IETKAX»

Benkn-akTBaTopbl U GENKN-UHTGUTOPSI

0.5

0.5

27
28

29

30

31

32

ABTOTPO(HbIV TN 06MEHa BELLLECTB
doToCKHTE3

XemocuHTe3. JlabopaTopHas paboTa
«CpaBHeHMe NpoLeccoB POTOCMHTE3A 1
XEMOCUHTE3a»

AHa3p006HbIe opraHn3mMbl. Bugbl 6poxxeHus.

NaboparopHas pabota «CpaBHeHVe
MPOLLECCOB OPOXEHNSA U AbIXaHUS»
A3po6HbIe OpraHM3Mbl. JTanbl
3HepreTMYeckoro obmeHa

SHeprus MembpaHHOr0 rpagneHTa
NMpPoTOHOB. CnHTe3 AT®: paboTa

0.5




NPOTOHHON AT®d-CcrHTa3bI

33 PeakLn mMaTpMyHOro cCMHTesa
34 TpaHcKpUnuus — MaTpuyHbIiA cuHTe3 PHK
35 TpaHcnauus n eé atansl
36 KoaupoBaHue aMMHOKUCNOT. Ponb
pnbocoM B GrocuHTe3e benka
37 OpraHu3aums reHoma y npoKapmoT u
ayKapuot
38 MoneKynspHble MeXaHU3Mbl 3KCNpPeccun
reHoB y 3yKapuot
Bupycbl — BHEKNETOUYHbIE (DOPMbI XXU3HU 1
39 obnuratHble napasnTel. MNpakTuyeckas 0.5
pabota «Co3gaHune Moaenu Bupyca»
40 BupycHble 3a6oneBat|m| YesioBekKa,
YXMBOTHbIX, PacTEHUM
41 HaHoTexHonornm B 61Monorum n MeauumnHe
42 YKU3HEHHbII LMKN KNETKK
43 MaTpuyHbIin cuHTe3 AHK
Xpomocombl. JTabopaTopHas paboTa
44 «/13yyeHne XpoMOCOM Ha roToBbIX 0.5
MUKponpenapaTax»
45 [JeneHne KNeTkn — MnTo3
Tunbl KNeTOK. KaprMoKMHe3 1 LUTOKMHES.
16 JabopaTopHas paboTta «HabntoaeHne 05
MWTO3a B K/IETKAX KOHYMKA KOpeLLKa nyKa
(Ha roToBbIX MUKpOMpenaparax)»
47 Perynaumsa >Xu3sHeHHOro LUuKia KneTok



48

OpraHun3m Kak ejuHoe Liesnoe
TKaHuW pacTeHuiA. JlabopaTopHas paboTa

49 o < 0.5
«/13yyeHne TKaHen pacTeHUm»
TKaHW XXMBOTHbIX U YeNOBeKa.

50 NabopatopHas paboTta «M3yyeHne TKaHei 0.5
YXUBOTHbIX»
OpraHbl. CcTembl opraHoB. JlabopaTopHas

51 paboTa «/13yuyeHne opraHoB LBETKOBOIO 0.5
pacTeHns»

52 Onopa Tena opraH“3moB

53 [BvXeHne opraHnM3MoB

54 MnTaHWe opraHnN3mMoB

55 [MTaHMe N03BOHOYHbIX XXMBOTHbIX.
MvLeBapnTenbHaa cMCTEMA YeloBeKa

56 [JbixaHne opraHn3moB

57 [JbIXaHne No3BOHOUYHbIX XXNBOTHbIX U
yesioBeka

58 TpaHcnopT BeLLeCTB y OpraHn3moB

59 KpoBeHocHas cucTeMa no3BOHOUHbIX
YXWBOTHbIX U YenoBeka

60 BblgeneHve y opraHv13moB

61 3awmra y opraHn3smMoB

62 VIMMyHHas cuctema yenoBeka

63 Pa3pgpaXkumocTb 1 perynaums y
OpraH13mMoB

64 "yMopasibHas perynaums n 3HL0KpPUHHasA

CUCTEMA XMBOTHbIX 1 YENOBEKaA



65
66

®PopMbl pasMHOXEHWSA OPraH1M3MoB
MonoBoe pasmMHOXeHWE

67

68

69

70

71

Melio3

"ameToreHes. O6pa3oBaHue 1 pasBuTHe
MonoBbIX KNeToK. JlabopaTopHas paboTa
«/13yyeHne CTPOeHMA NOJOBLIX K/IETOK Ha
rOTOBbIX MUKpOMpenapaTax»

NHavBMAyanbHOe pasBuTMe OPraHM3mMoB —
OHTOreHes

3aKnajKa opraHoB 1 TKaHeii 13
3apOo/ibILLEBbIX NIMCTKOB

POCT 1 pa3BUTHE XXMNBOTHbIX.
NabopatopHas paboTta «BbisBneHue
MPV3HAKOB CXOACTBA 3apOAblLLUeit
MO3BOHOYHbIX XXMBOTHbIX»

0.5

0.5

72

73

74

75

Pa3MHOXeHVE 1 pa3BUTUE PACTEHUIA.
JabopatopHasi pabota «CTpoeHMe opraHoB
Pa3MHOXXEHWS BbICLUNX PacTEHNIA»

VicTopus CTaHOBNEHUA U pPa3BUTUA
F’EHETUKN KaK HayKN

OCHOBHbIE NMOHATUS Y CUMBO/Ibl FTEHETUKM.
Nab6opatopHas paboTta «po3oduna Kak
0OBEKT FEHETUYECKNX UCCNef0BaHNN»

3aKOHOMEepHOCTW HacnefoBaHUs
npu3Hakos. MoHornépuaHoe
CKpewmBaHue. MNMpakTnyeckas paborta
"3y4eHmne pe3ynbTaToB MOHOrMOPUAHOTO
CKpeLmBaHus y apo3odunb”

0.5

0.5

0.5



LinTonornyeckmne oCHOBbI MOHOI'VI6pI/I,EI,HOF0

76 1
CKpeLLmBaHus
77 AHanusmpytoLlee ckpelymsaHue. HenonHoe 1
[LOMVHUPOBaHWe
AnrnépuaHoe cKpeLymBaHue.
78 MpakTnyeckas paboTa «M3yueHne 1 05
pe3ynbTaToB AUTMOPULHOIO CKpeLLBaHns
Y Apo30unbI»
79 LinTonornyeckme 0CHOBbI AUTMO6PUAHOIO 1
CKpeLLmBaHus
80 CuenneHHoe HacnefoBaHMe NPU3HAKOB 1
81 XpoMOoCcoMHasA Teopus HacneACTBEHHOCTH 1
82 "eHeTuKa nona 1
83 ["feHOTUN Kak Lie/IoCTHasA cucTemMa 1
84 reHeTMHfCKMIﬁ KOHTPO/1b Pa3BUTUSA 1
PacTeHWI, XXMBOTHbIX U YeNOoBeKa
85 V13MeHUYMBOCTb NPU3HaKoB. Bupbl 1
N3MEHUYMBOCTH
86 MoanpmKauMoHHas N3MEeHUYNBOCTb 1
BapuaunoHHbIi pag v BapuauyoHHas
KpwvBasi. JlabopaTopHas paboTa
g7 «lccneoBaHne 3aKOHOMEPHOCTEN 1 05
MOAN(INKALMOHHOW N3MEHYMBOCTW.
MocTpoeHne BapnaLMoHHOIO paga u
BapuaLOHHON KpPUBOIi»
38 "eHoTMNMYeCcKas U3MEHUMBOCTD. 1
KombrHaT1BHas M3MeHYMBOCTb
89 MyTaLMOHHaA N3MEeHUNBOCTb. 1 0.5



90

91

MpakTnyeckas paboTta «MyTaumm y
Apo30tunnbl (Ha rOTOBbIX
MUKponpenaparax)»

3aKOHOMEPHOCTM MyTaLMOHHOIO NpoLecca.
SnureHeTVIKa 1 aNMreHoMIKa

"eHeTVKa Yenoseka. NpakTnyeckas paboTa
«CoCTaBNeHNe 1 aHann3 PoA0C/I0BHOM»

0.5

92

93

94

95

96

97

MeTO/bl MEANLIMHCKON reHeTUKM

3HauyeHwue MG,D,VILI,I/IHCKOVI FreHETUKN B
npenoTspalieHnn N ne4eHN reHETUHECKNX
3aboneBaHWin YenoBeKa

OCHOBHbI€E MOHSATUS CeNeKLuMm.
Na6opaTopHas paboTa «l3yueHne copToB
KY/IbTYPHbIX PacTeHUIA 1 NOPO/, AOMALLHUX
KUBOTHbIX»

MeToabl CeNneKUMOHHOM paboTbl.
NabopaTtopHas paboTa «l13y4eHne METOAOB
CeNeKunn pacTeHnn»

LJLloCTKEeHMS ceneKkummn pacTeHnii n
XXMBOTHbIX. MNpakTnyeckas paboTa
«[pUBMBKa pacTeHWiA»

CoxpaHeHue, U3y4yeHve 1 UCnob3oBaHme
FEeHETUYECKMNX PECYPCOB

0.5

0.5

98

99

BroTexHOMOrMs Kak Hayka n oTpac/b
npounsBoAcTBa. MNpakTunyeckas paboTa
«13yyeHne 06bEKTOB BUOTEXHOTOT NN

OCHOBHble HanpaBIeHNs1 CUHTETUYECKON
6uonornn

0.5



100 XPOMOCOMHAA U FreHHas UHXeHepus
101 MeaununHcKme 6UoTEXHONOT U

Pe3epBHbIii YpoK. [MoBTOpeHMe,
0606LLEHNe, CUCTEMATU3ALNSA 3HAHWI

OBLLEE KOJIMYECTBO YACOB IO
NMPOrPAMME

102

102

135




11 KITACC

KoaunuyecTBO 4acoB 3.]1eKTp0HHI>Ie
[]
J:;n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue fII:;:EHI/Iﬂ gg[()l:g(;l;:fenbﬂme
padoThl padoThbI pecypes:
1 3BONOUNOHHAA Teopus Y. JapsuHa 1
) [BVKyLLUmMe Cubl 3BONOLMM BUAOB MO Y. 1
JapsuHy
3 Bopbba 3a CyLecTBOBaHMe, ECTECTBEHHbIN 1
1 UCKYCCTBEHHbI 0T6OP
4 dopmm1poBaHmMEe CUHTETUYECKOI TeOpUN 1
3BOOLUM
5 ATanbl 3BOJIOLMOHHOIO npoLiecca: 1
MUKPO3BOMOLMS 1 MaKPO3BO/HOLMSA
6 Monynaumsa — anemMeHTapHas eguHMLA 1
3BO/OLUN
3aKOH reHeTMYecKoro pasHoeecus K.
7 Xapaw, B. BaiiH6epra. JTabopaTopHas 1 05
paboTta «BblIfiBNeHne N3MEHUMBOCTH Y '
0Cc006eit ogHOro Buga»
8 AnemMeHTapHble PaKTopbl 3BOHOLMM 1
9 AhhekT ocHoBaTens. AekT 1
OYTbIIOYHOTO rop/bILLKa
10 Murpauun. 3onauumn nonynaumia: 1
reorpagmyeckas, bmonormyeckas
1 ECTeCcTBEHHbI 0TOOP — HanpaBNAOLLNIA 1

(hakTOop 3BO/OLMM




12

13

14

MonoBoi1 0T60p

Mprcnoco6/1IeHHOCTb OpPraHU3MOB Kak
pe3y/ibTaT MUKPO3BOOLUN.
JTabopatopHas paboTa «M3yyeHune
apomopo30B 1 namnoadanTaumii y
PacTEHMNIA N YKMBOTHbIX»

MpuyMepbl NPUCNOCO6NEHNIA Y OpraHN3MOB:

Mopgonornyeckme, Gr3nonormyeckue,
OMOXMMMYECKIE, NOBEAEHYECKNME.
JNabopaTopHas paboTa «[1pucnocobneHus
OpraHM3moB M NX OTHOCUTENbHAs
LlenecoobpasHoCTb»

0.5

0.5

15

16

17

18

19

20

Buga, ero Kputepum n CTpyKTypa.
JNabopaTopHas paboTa «CpaBHeHVe B1A0B
M0 MOPHONOrMYECKOMY KPUTEPUIO»

CTpyKTypa Buga

Bunaoo6pasoBaHue Kak pesynbTar
MWKPO3BO/HOLIMY

CBA3b MUKPO3BOMOLUN U 3NUAEMUONOT NN
Makpossontouus. NaneoHTonornyeckue
MeTOAbl N3y4eHUs 3BOMOLUN

Buoreorpaduyeckine MeTofbl U3y4eHUs
3BO/IHOLUM

0.5

21

22

SM6PUONOTrMYECKME 1 CPaBHUTENBHO-
MOP(ONOrYecKme METOAbI U3YyUeHNs
3BOMIIOLUM

MonekynsapHo-reHeTuyecKue,
BMOXMMUYECKME N MaTEMATUYECKME



METOAbl N3y4eEHUA 3BOMHOLNN

23 O6LMe 3aKOHOMEPHOCTM 3BOMOLMN
24 AfanTuBHas paguaumns. HepaBHOMepPHOCTb
TEMMOoB 3BOOLNN
o5 HayuHble riunoTesbl NPOUCXOXAEHNA
XXKW3HUM Ha 3emne
26 JoHayuHble NpefCTaBNeHNS 0 3apPOXKAEHUN
YXN3HU
97 OCHOBHbIe 3Tanbl HEOpPraHMYecKow
3BO/IIOLMUN
28 ["MnoTesbl 3apOXKAEHUA KU3HN
cTopua 3emnn n MeToabl €€ U3yyeHus.
29 JNabopatopHas paboTa «/13yyeHve n 0.5
onucaHne UCKOMaeMblX OCTaTKOB [APeBHUX
OpraHn3mMoB»
30 HauvasibHble 3Tanbl opraHu4ecKom
3BO/IIOLUN
31 JBONOLUMA 3yKapnoT
OCHOBHbIe 3Tanbl 3801H0LUN
39 pacTuTenbHOro mupa. MNpakrtnyeckas 05
paboTa «M3yyeHne 0Co6eHHOCTEN
CTPOEHUS PaCcTEHWI pasHbIX OTAEN0BY»
33 OCHOBHbIe 3Tarnbl 380/1HOLUN XKUBOTHOIO
mupa
JBO/IIOLMA XKMBOTHbIX. [paKThyeckas
34 paboTa «/3yyeHne 0cobeHHOCTeN 0.5
CTPOEHUS MO3BOHOUHBIX XXUBOTHbIX»
35 Pa3BunTNe XXM3HW Ha 3em/ie Mo 3pam U



nepuogam
MaccoBble BbIMUPaHWSt — 3KOOTMYECKME

36 KpW3nCbl NPOLL/IOrOo

37 CoBpeMEHHbI 3KONOrMYECKMIA KPpU3NC, ero
0C06eHHOCTH

38 CoBpeMeHHasa cucTeMa OpraHN4ecKoro
npoLusioro

39 OCHOBHbIe CUCTEMATMYECKWE TPYITbI
opraH13mMoB

40 AHTPONONIOrNA — HayKa 0 YesioBeke

a1 Pa3BuTVe NpeacTaBneHniA 0
MPOVCXOXAEHNW YenoBeKa
MecTo yenoBeka B CUCTEME
opraHn4eckoro mupa. JlabopatopHas

42 paboTa «M3yyeHne 0CO6eHHOCTEN 0.5
CTPOEHMSA CKesleTa Ye/lioBekKa, CBA3aHHbIX C
NPAMOXOXAEHNEM»

43 JBVXKyLLe cubl aHTpornoreHesa

44 CoOoTHOLLEHME BUOMOTMYECKUX U
coLMasibHbIX (PaKTOpOB B aHTPOMOreHese

45 OCHOBHbIe CTaAunn aHTponoreHesa

46 ManeoreHeTnKa 1 NaneoreHoMMKa

47 JBO/OLMA COBPEMEHHOI0 YesloBeka
Uenoseyeckue pacol. [NpakTnyeckas

48 paboTa «/13yyeHne 3K0I0rM4ecKmx 0.5
afanTauuii YenoBeKa»

49 MexancumnanHapHble MeToabl

aHTpoMnonoruu



50 3apoXaeHue 1 pasBuUTUE 3KONOTUK 1
MeTogpl akonoruu. JlaboparopHas paboTta
51 «/13yyeHne MeTo0B IKOMOTNYECKUX 1 0.5
nccneaoBaHmn»
59 3HayeHne 3KOOrMYeCKNX 3HaHWUI 415 1
yesioBeka
53 3Konornyeckme akTopsbl 1
AburoTunyeckue akTopbl. CBET Kak
54 3KO/I0MMYeCKMiA (hakTop. JlabopaTopHas 1 05
paboTa «BbIsiBNeHMe NPUCNoco61eHNI
OpraH13MoB K B/IMSIHNIO CBETa»
AburoTnyeckue gakTopbl. Temneparypa
KaK 3K0/I0rMYecKmnin (hakTop.
55 NabopaTtopHas paboTa «BblIsBNeHMe 1 0.5
MpUcnoco6/ieHNiA OPraHM3MOB K BIUSHUIO
TemnepartypbI»
AbB1oTNYECKME (haKTOpbl. BNaXHOCTb Kak
56 3KO/0rMYeCcKmii (hakTop. JlabopatopHas 1 05
paboTa «AHaTOMUYeCKne 0CO6EHHOCTH
pacTeHNIA N3 pasHbIX MECT 0OMTaHUS»
57 Cpefibl 06MTaHMA OpraHM3MoB 1
58 buonorunyeckue puTmbl 1
59 YKn3HeHHble (hopMbl OpraHU3MoB 1
60 BuoTtunyeckme akTopsl 1
3HayeHne 6MOTUYECKMX B3aMOAENCTBIIA
61 [NA CyLLecTBOBaHWUA OpraH1M3MoB B cpeje 1
06uTaHus
62 3KO/IOTMYECKME XapaKTePUCTUKN 1



nonynsauumn
OCHOBHbIE MOKa3aTeNN NonynsaLmni:

63 YMCNEHHOCTb, MI0THOCTb, BO3pPacTHas U
nonosas CTPyKTypa
OCHOBHbIe nokasaTenv NonynALun:

64 POXaeMOoCTb, NPUPOCT, TEMN POCTa,
CMEPTHOCTb, MUTpaLmm

65 JKO/I0rnyeckas CTpyKTypa nonynayum

66 JvHamnka nonynaumm un eé perynauus

67 KpuBble pocTa YACNEHHOCTM NONYNALNN.
KpuBble BbKMBaHUA
3KoMIornyecKas HyLwa Bua.

68 JNabopaTopHas paboTa «[1pucnocobneHus 0.5
CeMSIH pacTeHWI K pacceneHnto»

69 Bup Kak cuctema nonynsumii

20 3aKOHOMEPHOCTM MOBELEHNS 1 MUTPaLNIA
YXMBOTHBbIX

71 Co06LLecTBO OpraHnM3mMoB — 61OLIEHO3

72 JKocucTeMa Kak OTKpbITas cuctema

73 KpyroBopoT BeLLecTB 1 NOTOK 3Hepruv B
JKocucTeme

74 OCHOBHbIe NoKasaTe/in 3KOCUCTEMbI

75 JKO/I0rnyeckmne nmupammnibl

76 3meHeHUs coobLLecTB — CYyKLieCCUK

77 Mp1poaHbIE 3KOCUCTEMBI. DKOCUCTEMDI
03ep 1 peK. IKOCUCTEMbI MOpeii N OKeaHOoB

78 MprpoaHbIe 3KOCUCTEMBI. IKOCUCTEMBI



TYHAP, Necos., cTenein, MNYCTbIHb

79 AHTPONOreHHbIe 3KOCUCTEMbI

30 Yp6oakocucTembl. MpakTnyeckas pabota 05
«3yyeHure 1 onmcaHne ypb0o3KoCUCTEMbI»
3aKOHOMEpPHOCTN (POPMUPOBAHUA

81 OCHOBHbIX B3aMMOLENCTBUIA OpraH13MoB B
aKocmcTemax
MexaH13Mbl BO3LeCTBUS 3arps3HEHNI

g2 pasHbIX TUMOB Ha CybOpPraHN3MeHHOM,
OpraHM3MeHHOM, NMOnynALMOHHOM U
9KOCUCTEMHOM YPOBHSX

83 Buocgepa — obuennaHeTapHas 060/104Ka
3emnu

84 YueHue B. V. BepHafckoro o buocdepe

g5 3aKOHOMEpPHOCTU CYLLeCTBOBaHUA
orochepsl

86 KpyrosopoTbl BELLECTB U
OMOreoXMmMmnyecKme LKbI

g7 30HaNIbHOCTL 6uocthepbl. OCHOBHbIE
OMOMbI CYyLLIN

88 YCTOIuMBOCTL Brocgepsbl

89 JKO/IOrnYeckKmne Kpnsmcbl N NX NPUYNHLI

90 BospelicTBre yenoBeka Ha brochepy

91 AHTponoreHHuoe BO3,£I,eI7ICTBUVIe Ha
PacTUTENbHBIA U XXMBOTHBIA MUP

92 OxpaHa npupoabl

93 OCHOBHble NPUHLMIMbI YCTOKRYUBOIO



Pa3BUTMS YeNoBeYECTBa 1 NPUPO/bI
PaL|MoHa/IbHOE NMPUPOAONO0/b30BaHE U

94 COXpaHeHue 610I0rMYecKoro 1
pa3Hoo6pasms 3emu

95 O606LLeHMe No TeMe «MMKPO3BOMOLMA U 1
eé pe3ynbTaTtbl»

9 O606LLeHNe No Teme «MaKpo3BONOLMA 1 1
eé pesy/bTaTbl»

97 0O606LeHNe No Teme «MponcxoXxaeHne n 1
Pa3BUTUE XXM3HU Ha 3emsiex»

98 O606LeHme No TeMe «lMponcxoxaeHme 1
YesloBeKa — aHTPOMOreHes»

99 O6006LLEHNE N0 TeME «DKOMOrNS — HaykKa 0 1
B3aVIMOOTHOLLIEHMSIX OPraHN3MOB»
O606L1eHMe No Teme «OpraHn3mbl 1 cpeaa

100 1
06UTaHNA»

101 0606UJ,eH|/|Ue no Teme «9K0NOrnsi BUAOB U 1
nonynsuuii»

102 0O606weHre no Teme «brocdepa — 1
rnobanbHas aKOCUCTEMa»

OBLUEE KOJTMYECTBO YACOB MO 102 75

NMPOrPAMME






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






