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IMOACHHUTEJIBHAS 3AIIMCKA

Mporpamma no yye6HoMy npeamety “Buonorus” (ganee - 6uonorunsa) Ha
YPOBHe cpefHero o6uiero obpasoBaHusi paspaboTaHa Ha ocHoBe PeaepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpasoBaHuN B Poccuiickoin denepaummy,
®roC COO, KoHuenuuu npernofasaHus Yy4yebHOro npegmeTta «buonorua» wu
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil Mporpammbl BOCMUTaHWS.

YuebHblin npeamMeT «buonorus» yrnyenéHHoOro ypoBHs usydeHus (10-11
Kfaccbl) SBNSAETCH OAHWM M3 KOMMOHEHTOB NpPeAMEeTHON 06/1acTu «ECTeCTBEHHO-
HayyHble npeameTbl». CornacHo nonoxeHnam @rocC COO npodubHble
y4yebHble NpeaMeTbl, U3yvyaeMble Ha Yrny6n8HHOM YPOBHe, ABMSKOTCA CNOCOO0M
anddepeHumaymm 0byvyeHnss Ha YpPOBHe CpedHero ob6uiero o6pasoBaHMs U
Mpu3BaHbl 06ecneynTb NPEeEeMCTBEHHOCTb MeXAYy OCHOBHbIM O0OLMM, CpefHUM
06LWMM, cpeaHUM MPOMecCOoHa/IbHbIM M BbICLUMM 06pa3oBaHueM. B To e Bpems
KaKObIA M3 3TUX YYebHbIX NpeaMeToB [A0/DKeH ObiTb OpPUEHTMpPOBaH Ha
MPUOPUTETHOE peLLeHMe 006pa3oBaTe/lbHbIX, BOCMUTATE/IbHbIX W Pa3BUBAMOLLMX
3afja4, CBA3aHHbLIX C MpoopreHTaUMen 0ByYatoWMXCa U CTUMYIMPOBAHUEM
MHTepeca K KOHKPETHOW 06/1acTh Hay4yHOro 3HaHWs, CBA3aHHOro C 6Konoruen,
MeULMHON, 3KONOTMeit, NCUXOOrNed, CNOPTOM WU BOEHHBLIM [1€/10M.

Mporpamma no ydebHomy npeamety “bBuonorva™ gaét npeacraefieHUe O
Luenn n 3agadax M3ydeHus y4debHOro npeameta «buonorms» Ha yrny6néHHOM
YPOBHe, onpefenset 0bsa3are/ibHOe (MHBapMaHTHOE) NpeAMETHOE CoaepyKaHue, ero
CTPYKTYpMpOBaHMe MO pasfjenam W Temam, pacrpefesieHve Mo  Kraccawm,
PEKOMEHYeT MOC/ef0BaTe/IbHOCTb M3Y4YeHMsi Yy4eOHOro martepuasa C Y4YETOoMm
MeXNpPeaMETHbIX W BHYTPUMNPEAMETHbIX CBA3ei, NIOTMKM y4yebHOro npolecca,
BO3pacTHbIX 0CO6eHHOCTel obydvarowmxcd. B nporpamme no 6uonormu
peann3oBaH NPUHUMMN MPEEMCTBEHHOCTU C M3y4YeHWeM OMONOrUM Ha YPOBHE
OCHOBHOro  06Llero o6pas3oBaHusA, Onarogaps 4Yemy MPOCMaTpPUBAETCA
HanpaB/fIeHHOCTb Ha  Mocnefytoulee  pasBUTME  BMOMNOTMYECKUX  3HAHWIA,
OPUEHTMPOBAHHbLIX Ha (OPMMPOBaHME eCTECTBEHHO-HAy4YHOro MUPOBO33PEHNS,
3KOJIOTMYECKOr0 MbILLNEHNS, NPeAcTaBneHnid O 3[0pOBOM 06pase >KM3HM, Ha
BOCNUTaHMe O6EepPeXXHOro OTHOLLEHWA K OKpYXKatowein npupogHoin cpepe. B
nporpaMme Mo 6GuOIOTUN TakXKe MoKasaHbl BO3MOXHOCTM Y4YebHOro npegmeTa
«bronorns» B peanusauum  TpedoBaHmin PrOC COO K nnaHMpyembiM
NMYHOCTHbIM, MeTanpeaMeTHbIM W MNpPeAMETHbIM pe3ynbTataM 00y4YeHMs U B
(hopMMpPOBaHMM  OCHOBHbLIX BWAOB  Y4eOHO-MO3HaBaTe/lbHOW  AeATENIbHOCTY
00yyaloLmMxca Mo OCBOEHWUIO COAepXKaHWs OMOMorMyeckoro 06pasoBaHMsA Ha
YPOBHE CpeAHero o6LLero o6pasoBaHus.

YuebHbIin npeameT «bronorus» Ha ypoBHe CpedHero obuero o6pasoBaHuUs
3aBepluiaeT 6uonornyeckoe o6pasoBaHMe B LUKOME W OPUEHTMPOBaH Ha



paclimpeHre n yrnybneHne 3HaHUn 06yYarOLUMXCA O XXMBOW MPMpPoAe, OCHOBaX
MONEKYNAPHOM N KNETOYHOM 6Monorumn, amoepuonorum n 6uonorun passuTus,
reHeTUKW, CeNnekuun, GMOTEXHONOM NN, 3BOIFOLMOHHOIO YUYEeHUS 1 KOOI UK.

N3yyeHne yyebHoro npeameTa «buonormsi» Ha yrny6reHHOM YpPOBHe
OPMEHTMPOBAHO Ha MOArOTOBKY O00y4YaloWMXCA K MOCNefYoLWeMy MOoyYeHNIO
buonornyeckoro  obpasoBaHMs B BY3aX U OpraHusaumsax — CpefiHero
npoeccnoHanbHOro obpasosaHns. OCHOBY ero COfepXKaHus CoCTaB/seT cucTeMa
OMONOrMYECKMX  3HAHWIA,  MOMYYEHHbIX MNPU  U3yYeHUn  0ByYatoLLUMUCH
COOTBETCTBYIOLLMX CUCTEMATUYECKUX Pa3fesioB GMOMOrMM Ha YpOBHe OCHOBHOIO
obulero obpasoBaHusa, B 10-11 Knaccax 3TW 3HaHWA MONyYarOT pasBuTMe. Tak,
pacluvpeHbl 1 yrny6neHbl GMOMOTMYECKMe 3HaHMS O PacTeHUsAX, >XUBOTHBIX,
rpnbax, 6akTepusix, OpraHuM3Me 4esioBeka, OOLMX 3aKOHOMEPHOCTAX >KU3HMU,
[0MOJTHUTENbHO BKKOYEHbI 6UONOrMYecKne CBefeHNs NPUKIaAHOro 1 NoMCKOBOIo
XapaKTepa, KOTOpble MOXHO WUCMO0/Ib30BaTb KaK OPUEHTMPbI 415 MOC/efyHoLEero
Bblbopa npodeccun. Bo3moXHa Takke MHTerpaums 6MONOrMyYeckux 3HaHun C
COOTBETCTBYIOLWMMN 3HAHUAMMU, MONYUYEHHbIMW 00y4YatoWMMMNCA MPU N3YUYeHUN
(hU3MKK, XUMUK, reorpaun N maTeMaTUKN.

CTpyKTypa nporpaMmbl Mo Yy4debHOMYy npeameTy “Buonorna” oTpaxaer
CUCTEMHO-YPOBHEBbIA U 3BOJIOLMOHHbLIA  MOAXOAbI K W3Y4YeHU0 BMonoruu.
CornacHo um, n3y4varoTcs CBOMNCTBA N 3aKOHOMEPHOCTM, XapaKTepHble 419 XKMUBbIX
CUCTEM Pa3HOro YPOBHSA OpraHunsauum, 3BONHOLUN OPraHNYeckoro Mmvupa Ha 3emse,
COXpaHeHMs OWONOrMYecKOro pasHoobpasnsa nnaHetol. Tak, B 10 Knacce
M3y4atoTCA OCHOBbI MOJMIEKYNIAPHOM W KNETOYHOW Guonornu, 3aMépuonorun u
OMonornm pasBuUTUSA, FeHETUKN U Cenekuum, BUOTEXHONOMMN U CUHTETUYECKOM
Guonornn, akTyanmsnpyrTca 3HaHMS 0bydarowmxca no 60TaHWKe, 300/10TMUN,
aHaTomun, uamonornn denoseka. B 11 knacce wm3yyaroTcs 3BOMHOLMOHHOE
y4YeHue, OCHOBbI 3KOOrMN 1 y4eHmne 0 buocdepe.

YuebHblin  npegMeT  «buonorms»  npu3BaH  06ecneynMTb  OCBOEHME
06yyvatoLLMMmMCs BUONOrNYECKNX TEOPUIA N 3aKOHOB, MAEW, MPUHLANOB 1 Npasuil,
NeXkalmx B OCHOBe COBPEMEHHOI eCTeCTBEHHO-Hay4YHO KapTUHbI M1Pa, 3HaHWI 0
CTPOEHMMN, MHOroobpasMm U OCOBEHHOCTSAX KIETKW, OpraHuama, nonynsuuu,
OMOLIEHO03a, 3KOCUCTEMbI, O BbIAAIOLLMXCA HAYYHbIX LOCTVXKEHWUAX, COBPEMEHHbIX
nccnefoBaHNAX B 61oN0rMn, NPUKNaAHbIX acnekTax 61monormyeckux 3HaHuin. 4ns
pasBUTUS M MOAAEPXaHUA MHTepeca 00y4aroLMxXcs K OMONMorMn Hapsigy co
3HaUNTE/bHLIM 06bEMOM TEOPETUYECKOr0 MaTepuana B COAePXKaHUN NpPorpaMMbl
no 6monornm nNpeaycMoTpeHo 3HaKOMCTBO C UCTOPUE CTaHOB/IEHWUA U Pa3BUTUS
TOM WA WMHOM 06nacTU 6GMONOrMK, BKNALOM OTEYECTBEHHbIX W 3apYOeXHbIX
YUYEHBIX B PELLEHME BAXKHENLLNX BUONOrMUYECKMX M KOO MYECKMX NPO6IEM.



Llenb n3yyeHns yyebHoro npeameTa «bnonorvs» Ha yrny6n1éHHOM YpoBHe —
OBNafieHne  obyyvaloWwMMMCA  3HaHWAMU O  CTPYKTYPHO-(DYHKUMOHA/TbHOM
OpraHu3auum >KUBbIX CUCTEM pPa3HOro0 paHra W MpuobpeTeHNe YMeHUi
MCNONb30BaTh 3TU 3HaHWA B (DOPMUPOBAHUN MHTepeca K onpefenéHHON 061acTu
NMPoeccUOHaNbHON AeATeNIbHOCTW, CBA3aHHOW C OWONorvein, unm K BblGopy
y4eOHOro 3aBefieHns ANA NPOAC/HKEHNS BMONOrMYeCKOro 06pa3oBaHus.

JOoCTKeHne Uennm  K3ydeHus y4debHOro npeamera «buonormsa»  Ha
yrny6néHHOM ypoBHe 06ecrneynBaeTCsa peLleHneM CreayroLmx 3aaay:

OCBOEHWEe 06y4YatoLMMMCA CUCTEMbI BUOTOMMYECKNX 3HAHWIA: 06 OCHOBHbIX
OMONOrMYECKMUX TEOPUAX, KOHLEMUUAX, rmnoTesax, 3akoHaxX, 3aKOHOMEPHOCTAX U
Mpasuiax, COCTaBNAOLLMX COBPEMEHHYIO eCTECTBEHHO-HaYYHYI0 KapTUHY MUpa; 0
CTPOEHMKN, MHOroobpasum u OCOBEHHOCTAX OMONIOTUYECKUX cucTem (KeTka,
opraHu3m, nonynsauus, sua, 6uoreoueHos, brocgepa); 0 BblAALWMNXCA OTKPbITUAX
1 COBPEMEHHbIX UCCNef0BaHUAX B BUonoruu;

O3HaKOM/IeHMe 00y4yaloWwmnxcss C MeTodaMu MO3HAHWA >XMBOI MPUPOAbI:
nccnefoBaTeNlbCKUMM  MeTofaMu  BMONOrMYecKMX HayK  (MOJIEKYNISIPHON 1
KNeToYHOW 6uonorun, 3ambpuonormm u 6OUONOrMM  PasBUTUS, TEHETUKM W
cenekumn, OMOTEXHONOMMM W CUHTETUYECKOM OMOMornK, NaseoHTONornN,
3KONorMm);  MeTofamm  CamMOCTOSITENIbHOrO  NPOBefeHNs  BGMONOrMYeCKUX
nuccnefoBaHu B nabopatopum M B npupoge (HabnogeHwe, M3MepeHue,
3KCMEepPUMEHT, MOAENIMPOBaHNe);

OBNafieHVe  0OyYaloWMMNUCS  YMEHWUAMMW:  CaMOCTOATE/IbHO  HaXOAMTb,
aHaM3MpoBaTb M MCMOMb30BaTb OGMOMOMMYECKYHO MH(hOpPMaLMIO; NOMb30BaTLCA
OMONOTMYECKON TEPMUHONOIMEN U CUMBOSIMKON; YCTaHaBNMBaTb CBSA3b MeXAay
pasBuTMEM BMOMIOTUN U COUMAIbHO-3KOHOMUYECKUMIW 1 3KOJIOMMYECKUMU
npobsemMamn 4YenoBeyecTBa; OLEHMBATb MOCNEACTBUA CBOEW [LeATe/IbHOCTM MO
OTHOLLUEHNIO K OKpy>XKatoLlel NpupoAHOM cpefe, COOGCTBEHHOMY 340POBLIO WU
3[0POBbLI0  OKpY)KaloWmMX fofger; 060CHOBbIBaTb M co6M0faTh  Mepbl
NPOMNAKTUKN MHPEKLUMOHHBLIX 3ab60n1eBaHWIA, NpaBuia NnoBeAeHNst B NPUPOAe U
obecneyeHns 6e30NacHOCTN COBCTBEHHOW YXMU3HEAEATEeNIbHOCTU B YPe3BblYaiHbIX
CUTyaumsax MpUPOLHOTO U TEXHONeHHOro  XapakTepa, XapaKTepu30oBaTb
COBPEMEHHbIe Hay4Hble OTKPbITUSA B 06/1aCTK Buonoruu;

pasBuTME Y 00YYaOLLMXCA UHTENNEKTYaNIbHBIX 1 TBOPYECKUX COCOGHOCTENA
B Mpouecce 3HaKOMCTBA C BblJAKOLWMMUCS OTKPbITUAMU W COBPEMEHHLIMU
nccnefoBaHnsMM B 6GMONMOTUK, peLlaeMbiMK €0 npobnemMamMu, MeTOLO0N0rMen
O10/I0rMYecKoro NccnefoBaHuns, npoBefeHNns 3KCNepPUMEHTa/IbHbIX
nccnefoBaHni, pelleHns 6MoNornyYecknx 3afad, MogenmpoBaHnst 61MON0rnMYecKmx
06BEKTOB U MPOLECCOB;



BOCMMTaHMe y 00y4vatoLMXcs LeHHOCTHOrO OTHOLUEHWS K XKMBOW NPUpPoje B
LIe/IOM U K OTAe/IbHbIM eé 06beKTam W1 ABMEHMAM; (DOPMUPOBAaHME 3KOMOMMYECKOMN,
reHeTMYeCKOM TrpamMOTHOCTKW, 00LWei KynbTypbl MOBEAEeHVUS B NPUPOAE;
WHTerpauum ecTeCTBEHHO-HayYHbIX 3HaHWIA;

npuobpeTeHre  0Oy4YalOWMMNCA  KOMMETEHTHOCTM B pauuOHa/IbHOM
MpUpPoLONob30BaHUN (COBMOAEHNe MNpaBua MOBEAEHUA B MPUPOLE, OXpaHbl
BUOB, 3KOCUCTEM, G1OCHEpPbI), COXpaHEHUN COOCTBEHHOIO 3[40POBLA 1 3[10POBbS
OKpyXawwmx noge  (cobnogeHns  mep  NpounakTUKM - 3a60/1eBaHUi,
obecrieyeHne 6e30MaCHOCTU >KMU3HEAEATENbHOCTM B Upe3BblyaliHbIX CUTYaLMsX
MPUPOLHOTO W  TEXHOTNEHHOro XapakTepa) Ha OCHOBE  MCMO/Ib30BaHUA
OMONOrNYECKMX 3HAHWNIA U YMEHWIA B MOBCEAHEBHOMN XXN3HN;

co3faHMe  YCNOBMM AN OCO3HAHHOrO  Bblbopa  O6yvaroLMMMCA
NHANBUAYa/IbHOM 06pasoBaTe/ibHOM TpaekTopuu, CNoco6CTBYHOLLENA
nocnegyroLleMy npodeccMoHaibHOMY CaMOOMNpPeaeieHNto, B COOTBETCTBUM C
NHAVBUAYA/TbHBIMW UHTEPEecaMM 1 MOTPEBHOCTAMM pervoHa.

O6ulee YMCIO YacoB, OTBEAEHHbIX Ha M3y4YeHne 6Monornm Ha yriybneHHOM
YPOBHE cpeAHero obuiero obpasosaHus, coctaenseT 204 vaca: B 10 knacce — 102
yaca (3 yaca B Hefento), B 11 knacce — 102 yaca (3 yaca B Heento).

OT60p OpraHM3auUMOHHbIX (hopM, METOAOB N CPeAcTB 00y4veHMs 6UOoIormu
OCYLLECTB/IAETCA C YYETOM CMeuminuKn ero cogepXkaHus M HanpasNeHHOCTU Ha
MPOAO/HKEHNE  OMOMOrMYeCKOro o06pasoBaHMsA B OpraHM3aumax CcpefHero
NpodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

Ob6sa3aTe/IbHbIM YCN0BMEM MPU 06yYeHUN G1onornm Ha yrny6néHHOM YpOBHE
ABNAETCA MpPOBeAeHMe N1abopaTopHbIX U MPaKTUYeCKMx paboT. Takxke ydyacTue
06yyatoLLMXCA B BbIMOMHEHUN MPOEKTHLIX M Y4eBHO-MCCeaoBaTe/IbCKUX paboT,
TemaTMka KOTOpbIX OMNpedensieTcd  yynTeseM Ha OCHOBE  WMEOLLMXCH
MaTepuasibHO-TEXHUYECKMX PECYPCOB N MECTHbLIX MPUPOLAHbIX YC/TOBUM.



COJEPXXAHME OBYUYEHUA
10 KITACC

CopepxaHve nporpammbl, Bbl4efIeHHOe kypcusom, He BXOAUT B MPOBEPKY
rocyiapcTBeHHolu ntorosoi attectauum (FNA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHasa 6nonorua — KoMriaekcHaa Hayka. Kpatkasa uctopus passutus
ovonorun.  buonornyeckue  Haykm M M3yvyaeMble UMW MPO6GSEMBI.
PyHOamMeHTalbHbIE, MPUKNa4Hble W TMOWCKOBblE Hay4yHble WCCNefoBaHUSA B
Guonorun.

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

JlemoHcTpanuu

MopTpeTbl: ApuctoTtens, TeodpacT, K. JIuHHel, XK. b. Jlamapk, Y. [apsuH,
Y. lapseir, I'. MeHgens, B. V. BepHaackuia, W. T1. Maenos, . . Me4uHurkos, H.
. Basunos, H. B. TumodeeB-PecoBckuid, K. YoTcoH, ®. Kpuk, . K. benses.

Tabnuubl 1N cxembl: «CBA3b 6MOMIOTMM C APYrUMKW Haykamu», «Cuctema
BMONOrNYECKMX HaYK».

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

YKuBble CUCTeMbl Kak npeameT u3yyeHus 6uonornn. CBOWMCTBA KMBbLIX
CUCTEM: eAMHCTBO XMMMWYECKOro CoCTaBa, [AMCKPETHOCTb W LeNOCTHOCTD,
C/TIOXXHOCTb U YNOPSAA0YEHHOCTb CTPYKTYPbl, OTKPLITOCTb, CaMOOpraHu3aums,
CamMOBOCIMPOV3BeeHNE, Pa3LPaXXUMOCTb, M3MEHUNBOCTb, POCT U pPasBUTHE.

YPOBHM  OpraHu3aumm >KMBbIX CUCTEM: MOJEKYNAPHbIA,  KIETOYHBIN,
TKaHeBbIN, OpraHnU3MeHHbI, nonynAauMoOHHO-BMA0BOW, 39KOCUCTEMHbIIA
(buoreoueHoTUYECKMI), OGUOCHepHbIA. Tpouecchbl, MPOUCXOAALLME B KMBbIX
cuctemax. OCHOBHblE MPU3HAKM XXMBOrO. XKM3Hb Kak (hopMa CYLLECTBOBaHMS
martepun. Hayku, nsyyatoLme XmBble CUCTEMbI HA Pa3HbIX YPOBHAX OpraHu3aumm,

3yyeHne XuBbIX cucteM. Metogbl 6uvonornyeckor Hayku. HabnwogeHue,
N3MepeHne, IKCNepUMEHT, cucTeMaTmnsaums, MeTaaHanus. MoHATME O 3aBUCMMON 1
He3aBUCUMOW NepeMeHHON. [MnaHuMpoBaHMe 3KcnepumeHTa. [locTaHOBKa U
nposepka runotes. Hynesas rmunotesa. MoHATUE BbIGOPKM U €€ [OCTOBEPHOCT.
Pa3bpoc B 0OuonorMyecknx AaHHbIX. OueHKa [OCTOBEPHOCTU MOMYYEHHbIX
pe3ynbtatoB. [IpUYMHBLI  UCKaXKEHUS pPe3yNibTaToB  aKcrepumeHTa. [MoHATUE
CTaTUCTMYECKOro TecTa.

JlemoHcTpanuu



Tabnuubl M cxembl: «OCHOBHblE MPU3HAKM >KMU3HW», «Buonornyeckue
cucteMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU OpraHu3aumm >KUBOM
npupofbl», «CTPOEHUE >XMBOTHOM KNETKU», «TKaHW XXUBOTHbIX», «CUCTEMbI
OpraHoB Yesl0BEYECKOro opraHumsma», «buoreoueHos», «buochepa», «MeTtoabl
N3YYeHUs XNBOIN NPUPOLbI».

Ob6opynosaHue:  nabopatopHoe  obopydoBaHMe AN MPOBeAEHUS
HabMO4EHNIA, N3MEPEHNIA, IKCMEPUMEHTOB.

IIpakTuueckas padora «/ICMOMb30BaHME Pa3/IMYHbIX METOAOB NpW
N3YUYeHUW XKMBbIX CUCTEMY.

Tema 3. buosiorusi KiieTku

KneTtka - CTPYKTYpPHO-(hYHKUMOHaNbHas eguHMUA XXuMBOro. Kctopus
OTKPbITUA KNeTKN. PaboTbl P. N'yka, A. JleBeHryka. KnetouHast Teopus (T. LLIBaHH,
M. LneingeH, P. BupxoB). OCHOBHble MNOMOXEHUA COBPEMEHHON KNETOYHOIA
Teopun.

MeToabl  MOMEKYNAPHOM WM K/ETOYHOW  BMONorunM:  MUKPOCKOMWUS,
Xpomarorpams, 3nekTpoopes, MeTo[ MeuyeHbIX aTtoMoB, AMpdepeHUManbHoe
LeHTPUMYrMpoBaHue, KynbTUBMPOBaHUE KNETOK. M3yuenue @uxkcuposaHmvix
Kkiemox. DNEKTPOHHasA MUKPOCKONUA. Kougokanvuas muxkpockonusi. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

MopTpeTbl: P. T'yK, A. JleBeHryk, T. LLiBaHH, M. LLineigeH, P. Bupxos, K. M.
bap.

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

O6opyoBaHMe: CBETOBOW MUKPOCKOM, MUKponpenapaTbl pPacTUTENbHbIX,
YKMBOTHbIX 1 6aKTepUasbHbIX KETOK.

IIpakTHyeckass padora «/I3ydeHMe MeTOLOB K/IETOYHOWM  6rmonoruu
(XpomaTorpadusa, anektpoopes, AnddepeHUManbHOE  LEHTPUQYrMpoBaHue,
MLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKNA cOoCTaB KNeTKW. Makpo-, MUKPO- U YNbTPaMUKPO3NEMEHTI.
Boga n eé ponb Kak pacTBOpPWUTENs, peareHTa, y4yacTve B CTPYKTYpPMPOBaHUM
KNeTKW, Tensoperynaumun. MuHepanibHble BeLlecTBa KIeTKW, UX 61onornyeckas
pO/ib. PO/b KaTMOHOB 1 aHUOHOB B K/ETKE.

OpraHuyeckne BellecTBa KNeTKW. bBuonornyeckne nonumepbl. benku.
AMWHOKUCNOTHBIN cocTaB 6enkoB. CTPYKTYpbl 6e/IKOBOW MOMEKy/bl. NepBryHas
CTPyKTypa 6efika, nenTuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  OeHatypauusi. CsolictBa 6enkoB. Knaccugukaums  6enKos.
Buonorunyeckue QyHKUUN 6enKoB. Ilpuonut.



Yrnesofbl. MoHOCaxapuapl, Avcaxapubl, OnnMrocaxapuasl U noavcaxapuasl.
Ob6wmin  nnaH CTpoeHUs U (M3NKO-XMMWYECKMe CBOMCTBA  Yr/1eBO/OB.
Buonornyeckune QyHKLMM yrneBoL0B.

Nunnapl. TvapodunnbHO-rnapogobHble cBOMCTBA. Knaccuhmkaums nnnuaos.
Tpurnnuepnabl, oconmnuapl, BOCKW, cTepouAbl. buonornyeckne MyHKUMM
nnnunaos. Obwme cBOMCTBa GUONOTMYECKNX MEMOPAH — TEKYYECTb, CMIOCOBHOCTL K
camo3amblKaHuIo, Mo/YMNPOHNLLAEMOCTb.

HyknenHosble kucnotebl. AHK 1 PHK. CTpoeHWe HYKNeMHOBLIX KUC/OT.
Hykneotugpl. MNpuvHUMn komniemeHTapHocTu. Mpasuno Yaprada. CTpykTypa
OHK — aBoiiHas cnunpanb. MecToHaxoXaeHue 1 buonornyeckne gyHkumm AHK.
Buabl PHK. ®yHkuun PHK B KneTke.

CTtpoeHne monekynbl AT®. Makposaprmuyeckne cBssn B Monekyne ATO.
Buonornyeckune pyHkumm AT®. BoccTaHOBMEHHbIE MEPEHOCUUKN, NX QYHKLUNN B
Knetke. /Jlpyeue wuyxneosuompugocghamor (HT®D). CekBeHupoBaHne [OHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorus: 6uoxmMmmyeckne n 6nomsnyeckne mccrefoBaHus
CoCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl OGUOMONEKYN. Mooderuposanue
CMPYKmypol U QYHKYULL OUOMONIEKYI U UX KoMNIeKkcos. Komnvromephbiil Ousain u
OpZCZHZ/NQCKuﬁ curmes 6u0MOJZ€Ky]l u ux Henpupodnbzx aHAlo2coe.

JleMoHCTpanumn

MopTtpeTbl: J1. MNonuHr, K. YoTCoH, ®. Kpuk, M. YUNKNHC, P. ®paHKNH,
®. CaHrep, C. NpysuHep.

Avarpammbl:  «PacripegeneHve  XMMUYECKUX 3/IEMEHTOB B HEXWUBOM
npupoge», «PacnpefeneHne XMMUYeCKNX 3/IEMEHTOB B XXMBOW NPUPOLE».

Tabnuubl N cxembl: «lleproanyeckas Tabnmua XMMUYECKUX 3/1EMEHTOB,
«CTpoeHne MOnekysnbl BoAbl», «BellecTBa B COCTaBe OpraHnsmMoB», «CTpoeHue
MOSieKy bl 6enka», «CTPyKTypbl 6Ge/IKOBO MONeKy/bl», «CTPOEHWe MONeKys
yrnesoaoB», «CTpoeHWe MOMEKYNn NUNUAoB», «HYKNenHoBble  KUCNOTbI»,
«CTpoeHne Mmonekynbl ATO»,

O6opyfoBaHMe: XMMMYecKas nocyaa n 06opyaosaHue.

JlaGopaTopnas padora «O6HapyXeHVe GeNKOB C MOMOLLbI0 Ka4eCTBEHHbIX
peakLunin.

JlabopaTopnass  paGora  «lIccnefoBaHWe  HYK/EUMHOBbIX  KWCHOT,
BblJeNeHHbIX M3 KETOK pas/InyHbIX OpraHN3MOoB».

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tunbl KNETOK: 3yKapuoTuyeckad W npokapuotuyeckasd. CTPyKTypHO-
(hyYHKUMOHa/IbHbIE 06Pa30BaHNA K/IETKM.



CTpoeH1e NPoKapnoTMYeCcKom KneTkn. KneTouHas CTeHKa 6aKTepuia 1 apXxemn.
OCOGEHHOCTM CTPOEHUSI TeTEPOTPOPHOMN W aBTOTPOPHOM MPOKAPMOTUYHECKMX
KNeToK. MecTo 1 posb NpoKapmnoT B BUoLeHO3ax.

CTpoeHue 7 (hYHKLMOHMPOBaHWE 3yKapnoTUYECKOM KNETKMN.
MnasmaTnyeckass MembpaHa (nnasmanemma). CTpyKTypa nNiasmaTuyeckoi
MeM6bpaHbl. TPaHCNOPT BELLECTB Yepe3 MniasMaTU4ecKyto MemopaHy: MacCUBHbLIN
(anddpysnsa, obneryéHHas AnOOy3nd), akTUBHbIA (NEPBUYHBLIA UM BTOPUYHBINA
aKTUBHbIN  TpaHcropT). [lonynpoHuuaeMocTb MembpaHbl. PaboTa HaTpuid-
Ka/IneBOro Hacoca. dHAOLMTO3: MUHOUMTO3, (ParoumTos. IK30UMTo3. KneToyHas
cTeHka. CTPyKTypa 1 PYHKLUMM KNETOYHON CTEHKM pacTeHuid, rpnbos.

LinTonnasma. LimTo3onb. Liutockenet. [BuxKeHne uutoniasmbl. OpraHovapl
KneTkn. OfHoMeMOpaHHble OpraHouAbl KMeTKW: 3HAoMnasmMaTuyeckas CeTb
(AMNC), annapat MonbmAKK, NN30COMbI, UX CTPOEHME U (YHKUUK. B3anmocsA3b
OA4HOMeMOpPaHHbIX OpraHoMAoB KneTkn. CTpOeHWe rpaHyIspHOro PeTuKynyma.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CUHTE3 PacTBOPUMbIX GenkoB. CUHTe3
KNETOYHbIX  MeMbpaH. [nagkuii  (arpaHynsipHblid) — 3HAOMIa3MaTUYECKMNIA
peTukynym. CekpeTopHas (yHKUmMs annaparta [Fonbmkn. Moougurayus benxkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHCNOPT
BELLLECTB B KNETKe. Bakyonm pacTUTeNbHbIX KNeToK. KNneTouHblid cok. Typrop.

[MoNyaBTOHOMHbIE ~ OpraHomfbl  KMeTKW:  MUTOXOHAPWUW,  NAacTufbl.
Ilpoucxoorcoenue mumoxonopuu u niacmuo. Cumouocenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). CTpoeHne MU (DYHKUMU MUTOXOHAPUA M nnactug. epBuYHbIe,
BTOPMYHbIE U CNOXHble  NaacTuibl  (DOTOCMHTE3VPYIOLUMX  3YKapuoT.
XnoponnacTbl, XpPOMONACTbI, IENKONMACTbI BbICLLUMX PACTEHWIA.

Hemem6paHHble opraHonibl KneTkn CTpoeHne U lyHKUMM HeEMEMOPaHHbIX
opraHongoBs KNEeTKW. Prnbocomsl. Ilpomedicymounvie Qunamenmeoi.
MuKpomnameHTbl.  Axmunosvie  mukpoguiamenmol. MbILEYHbIE  K/IETKM,
Axmunosvie Komnonenmol HembluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
ueHTp. CTpoeHMe © [ABWKEHME D>KIYTUKOB W pecHUYeK. MUKpPOTpy6boUKM
uutonnasmbl. LleHTpuonb. benxku, accoyuuposanHnvie ¢ MuKpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Appo. Obonoyka agpa, XpoOMaThH, Kapuronniasma, SApbILKY, X CTPOEHUEe U
yHKUMN. FaepHblil  6enKoBbId  MaTpUKC. [poCTPaHCTBEHHOE PacnonoXeHne
XPOMOCOM B WHTEp(asHOM afpe. Dyxpomamun u 2emepoxpomamur. Benku
XpPOMaTUHa — TUCTOHbI. Jlunamuka s0epHOl 00010YKU 6 Mmumose. HoepHvili
mpaxcnopm.

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

JemoHcTpanuu



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

Tabnuubl 1 cxembl: «CTpOeHWE 3YKapuUOTMYECKON KNeTKu», «CTpoeHune
XMBOTHOW  KNeTku», «CTpOeHue  pacTUTeNbHOM  KNeTKu»,  «CTpoeHue
MUTOXOHAPUN», «AOp0», «CTPOeHMEe NPOKAPUOTUUHECKON KNETKN».

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

JlaGopaTopnass paGora «VI3yyeHMe CTPOEHUS KMNETOK  pas/IyHbIX
OpraHn3mMoB».

IIpakTuuyeckas padora «/3yyeHne CBONCTB KNETOUHON MEMOPaHbI».

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

IIpakTuyeckass pa6ora  «/I3yyeHne  [OBWXKeHWA  UMTOMNA3Mbl B
PacCTUTENbHBIX KNeTKax».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUNIAUNA N AUCCUMUNALNA — IBe CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLECTB: aBTOTPO(HbLIA W reTepoOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. OHepreTuyeckoe obecrnevyeHne KeTKU: npespalleHe ATD B
06MeHHbIX npoueccax. PepMeHTaTUBHBIA XapaKTep peakuuil  KIeTOUYHOro
mMeTabosmama. PepMeHTbl, MX CTPOEHWEe, CBOWCTBA W MeXaHu3M [eiCTBUS.
KotepmeHTbl. OTANYMA (hepMeHTOB OT HEOPraHNMYeCKMX KaTasm3aTtopoB. Besku-
aKTMBaTopbl N GENKU-UHTMOMTOPbLI. 3aBUCMMOCTb CKOPOCTM (DePMEHTATUBHbIX
peakuuii OT pas/inyHbIX PaKTopOB.

MMepBUYHBIA CUHTE3 OpraHMYecKMX BewlecTB B K/eTke. (POTOCUHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmol U NUSMeHmbl peakyuonHo2o yeumpa. PONb XN10ponaacToB B npougecce
hoTocmHTe3a. CBeToBas U TeMHoBasA hasbl. @omoovixanue, Cs., C4. u CAM-munol
gomocunmesa. TPOAYKTUBHOCTb (POTOCUHTE3A. BnnsHve pasninyHbIX (akTopoB
Ha CKOPOCTb (JOTOCUHTEe3a. 3HaueHne (DOTOCMHTE3A.

XeMOCUHTES. Pa3Hoo6pasne OpraHM3mMoB-XeMOCUHTETUKOB:
HUTpUMLMpYOLWME 6aKTepum, Xene3obakTepuu, CepobakTepun, BOAOPOAHbIE
bakTepun. 3Ha4YeHNe XeMOCUHTE3a.

AHaspo6Hble opraHm3ambl. Buabl 6poxkeHus. TMpoAyKTbl OPOXEHUA U UX
NCMO/Mb30BaHNE YeNOBEKOM. AHAa3pOOHble  MUKPOOPraHM3Mbl  Kak  OObeKTbI
BuoTexHoNnornm n Bo3byanTenn 6onesHen.

A3po6HbIE OpraHu3mbl. ATansl 3HepreTN4ecKoro obmeHa.
MoAroToBUTENbHBIN 3Tan. MIMKOAN3 — 6ECKUCIOPOAHOE PacLLENIEHNE FNHOKO3bI.

Bronornyeckoe OKUCNeHMe, UK KNeTOYHoe AblxaHue. Ponb MUTOXOHAPWUIA B
npoueccax 6MoI0rMYecKoro oKmcneHuns. Limknuyeckme peakuun. OKUCINTENIbHOE
(hochopunupoBaHue. ODuepeuss membdbpannozo 2epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaser. TpenMyLLeCTBA a3POOHOr0 MyTw
0OMeHa BeLLECTB nepef aHaspobHbIM. OPYEKTUBHOCTb 3HEPreTUYECKOro 06MeHa.

JleMoHCTpanun

MopTpeTbl: k. Mpuctaun, K. A. Tumupsazes, C. H. BuHorpaackuii, B. A.
SHrenvrapar, M. Mutyenn, I'. A. 3aBap3vH.

Tabnumupl U cxemMbl: «POTOCUHTES», «DHEPreTUYECKUIA 0OMEH», «BUOCKHTES
benka», «CTpoeHne hepmeHTa», «XeMOCUHTE3Y.

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHMe ANS NPUroTOB/IEHUSA
MOCTOAHHbLIX 1 BPEMEHHbIX MUKPOMPEnapaTos.

JlaGopaTtopnass  paGora  «/I3ydeHMe  KaTa/IMTUYECKOM  aKTUBHOCTU
(hepMeHTOB (Ha NpuMepe amunasbl UK Katanasbl)».

JlaGopaTopnass padora «l/I3yyeHMe (PepPMEHTATMBHOIO pacLLenneHns
nepokcunaa BOA0POAA B PACTUTE/IbHBIX U XKMBOTHbLIX KNeTKax».

JlaGopaTopnass padora «CpaBHeHME [MpoLLeccoB  (POTOCMHTE3a W
XeMOCUHTe3ax.

JlaGopaTopnas padora «CpaBHeHVe NPOLLECCOB OPOXEHUS U AbIXaHUSA».,

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun MaTtpuyHoro cuHTesa. MpuUHUUN KOMMIEMEeHTapHOCTU B peakuunsax
MaTpUYHOro CUHTE3a. Peasm3aumna HacneACTBEeHHOW UH(opMaLmn. eHeTUYeCKNI
KOA, ero CBOWCTBa. TpaHCcKpunuus — maTpuuHbid cuHTe3 PHK. TpuHumnbl
TPaHCKPUNUMKX: KOMM/IEMEHTAPHOCTb, aHTUMNapan/ieslbHoCTb, aCUMMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

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

Cospemennvie npeocmasienuss o cmpoeruu 2enog. OpraHu3auna reHoma y
NMPOKapuoT N 3yKapuoT. Perynaumsa akTMBHOCTM TeHOB Y MpPoOKapuoT. 'mnoTesa
oriepoHa (. YXKakob, XX. MaH0). Moxexyiapuvie mexanuzmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynsyuu pabomol eenos. Perynauma 06MeHHbIX
MPOLLECCOB B KeTKe. KNeTouHbIi FrOMeocTas.

Bupycbl — HeKNeToUHble POPMbI XXMU3HU KU 06/MraTHble napasuTel. CTpoeHue
MPOCTLIX U C/IOXKHbIX BUPYCOB, PETPOBMPYCOB, 6aKTepnoharoB. JKusnennbvlil yuki
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a60n1eBaHMSA YeN0BEKa, XMUBOTHbIX, pacTeHuid. CMAL, COVID-
19, coymasibHble U MegULMHCKME Npobiembl.

Buoungopmamuxa: unmezpayus u ananuz b6orvuux maccueos («bigdatar)
CMpPYKmMYypHbIX ouonocuueckux oannwvix. Hanomexuonocuu ¢ buonocuu u Me()m;une.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabnuubl n cxembl: «brocnHTE3 benka», «leHeTUYeCcKnin Kog», «Bupychbl»,
«baKTepuogarmn».

IIpakTueckasi padora «Co3gaHne Moaenn Bupyca.

Tema 8. JKusHeHHBIA HUKJ KJIETKH

KneTouHbln UuKn, ero nepuogbl W peryndumsa. WHTeptasa M MUTOS3.
Oco6eHHOCTM NpoLeccoB, MpoTeKalwWwmnx B MHTepgase. oarotoBka KIeTKM K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUIA  W”
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKIIA) NEPUO/bl MHTepdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaumsa. MpuHumunbl penamkayun OHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHbLIA ~ CUHTE3,  aHTUMNapane/bHOCTb.
MexaHunsm pennvkauun AHK. Xpomocombl. CTpoeHne XpOMOCOM. Tenomepbl U
TenoMepasza. XPOMOCOMHbIA Habop KNeTKM — KapuoTun. [AuniongHblini un
ranfiongHoli  Habopbl XPOMOCOM. [TOMOSIOTMYHbIE  XPOMOCOMbI.  [10/10Bble
XPOMOCOMbI.

[eneHve Knetkn — mMuTo3. CTagum MUTO3a M NPOMCXOAALLME B HUX
npoueccbl. Tunbl MUTO3a. KaproKMHE3 N UUTOKUHE3. BUonornyeckoe 3HauveHue
MUTO3a.

Perynauma MUTOTUYECKOrO UMKNa KneTku. lMporpammupyemas KnetoyHas
rmoéenb — anonTos.

KneTouHoe A4po, XPOMOCOMbI, (PYHKLMOHa/IbHAA TFeHOMWKA. Mexanusmobi
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
K1emKay — ouourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpauumn

Tabnuubl N Cxembl: «XKU3HEHHbIA UMK KNETKM», «Mutos», «CTpoeHume
XpoMocom», «Pennnkauma AHK».

O6opyaoBaHue: CBETOBOW MUKPOCKON, MUKponpenapaTtbl: «MWUTO3 B K/eTKax
KOpeLlKa fyKa.

JlaGopaTopnass  pabora  «l/I3yyeHMe  XpOMOCOM Ha  rOTOBbIX
MUKponpenapaTax».

JlaGopaTopHas padora «HabMo4eHNe MUTO3a B K/IETKaxX KOHUYMKA KOpeLLKa
nyka (Ha rotoBbIX MUKpOMNpenaparax)».

Tema 9. Crpoenue u GyHKUMHM OPraHM3MOB

Buonornyeckoe pasHoobpasue OpraHu13mos. O[LHOKNETOYUHbIE,
KOJIOHVa/IbHble, MHOTOK/IETOYHbIE OPraHU3Mbl.

OCO6EHHOCTM  CTPOEHWA U XKU3HELEeATe/IbHOCTU  OAHOK/IETOUHbIX
opraHusmMoB. baktepuu, apxeu, OAHOKNETOYHble TpPUObI, OLHOK/IETOYHbIE
BOZOPOC/MU, Apyrue npoTucTbl. KonoHanbHble OpraHn3mbl.



B3aumocBA3b 4acTeil MHOrOKNETOYHOro opraHuama. TKaHW, OpraHbl W
cucTembl opraHoB. OpraHnsm Kak egunHoe Lenoe. ['omeocTas.

TKaHM pacTeHuin. Twunbl pacTUTENbHbIX TKaHel: o06pa3oBaTesibHas,
MOKPOBHasA, NPOBOAALLAA, OCHOBHasA, MexaHuuyeckad. OCOBEHHOCTU CTPOeHWs,
(OYHKLUMIA 1 pacrnonoXeHUst TKaHel B opraHax pacTeHUM.

TKaHWN >XXMBOTHbIX WM 4enoBeka. TUMbl XXUBOTHbIX TKaHei: anuTenvasnbHas,
COeAMHUTENbHAsA, MblleyHas, HepBHas. OCOGEHHOCTM CTPOEHUs, (PYHKLMIA 1
pacnosioKeHNs TKaHen B opraHax XXMBOTHbIX U Ye/loBeka.

OpraHbl. BeretatvBHble M reHepaTMBHbIE OpraHbl pacTeHWin. OpraHbl W
CUCTEMbI OPraHoB XXMBOTHbLIX N YenoBeka. ®YHKLUNN OPraHoB Y CUCTEM OPraHoB.

Onopa Tena opraHu3moB. Kapkac pacTeHuil. CKeneTbl OAHOK/IETOYHBLIX Y
MHOTOK/METOYHbIX >XMBOTHbIX. HapyXXHbIA 1 BHYTPEHHWUA CKeneT. CTpoeHue U
TUMbI COEANHEHNS KOCTEN.

[BuxeHne opraHusmoB. [IBWKeHWe  OJHOK/ETOYHbLIX  OpraHu3MOB:
ameébonaHoe, XXryTMKoBOe, pPecHMYHOoe. [BV)KeHMe MHOTFOK/IETOUHbIX PacTeHWM:
TPONMU3Mbl N HacTUW. [BUMXKEHMEe MHOTOKMETOUHbIX >XMBOTHLIX M Ye/loBeka:
MblLLeYHasa cuctema. Pedriekc. CKeneTHble MbILULbI U MX paboTa.

MuTaHve opraHu3moB. [lornoweHne BOAbl, YINEeKUCNOro rasa wu
MWHepa/IbHbIX BeLLEeCTB pacTeHUsAMU. MuTtaHue XMBOTHLIX. BHYTpUNOIOCTHOE Y
BHYTPUK/IETOUHOE MuLeBapeHne. MuTaHne Mno3BOHOYHLIX XWUBOTHLIX. OTAenNbI
NULLEBAPUTENLHOIO TpakTa. [luweBapuTenibHble >Kenesbl. [ulieBapuTesbHas
cucTema YesioBeka.

[bixaHne opraHn3mMoB. [bixaHne pacTeHuit. ObixaHue XUBOTHbIX. Anhdy3us
rasoB yepes NOBEPXHOCTb KNeTKN. KOXXHOe AbixaHue. [bixaTesisHas NoBepXHOCTb.
YKabepHoe 1 néroyHoe AbixaHue. [bixaHne NO3BOHOUHbIX XXMBOTHBIX 1 YeNOBeKa.
OBOMIOLMOHHOE  YCNOXXKHEHWE CTPOEHUS NIBTKMUX MO3BOHOYHbLIX XXUBOTHBbIX.
[bixaTenbHaa cuctema 4enoseka. MexaHU3M BEHTUNAUUKW NETKUX Y MTUL, W
MieKonuTaroWwmx. Perynaunsa apixaHus. [bixaTeNbHble 06bEMDI.

TpaHCcnopT BELUECTB Y OpraHvW3mMoB. TpPaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCNOPT BeLeCcTB Yy XXMBOTHbIX. KpOBEHOCHas CcuUCTeMa W €€ OpraHbl.
KpoBeHoCHad cucTema MO3BOHOYHLIX >KMBOTHLIX W 4enoseka. CepaLe,
KPOBEHOCHbIE COCyfbl U KpoBb. Kpyrun KpoBoobpaileHus. 3OBOMOLUMOHHbIE
YCNOXHEHUA CTPOEHUS KPOBEHOCHOM CUCTEMbI MO3BOHOYHBIX XXMBOTHbIX. PaboTa
cepaua u eé perynaums.

BblgeneHne y opraHu3moB. BblgeneHne y pacTeHuid. BblgeneHve y
XXMBOTHbIX. CokpaTuTenbHble BakKyonu. OpraHbl BbigeneHns. ®unbTpaums,
CeKpeLmnsi 1 0bpaTHOe BcacbiBaHVE Kak MexaHu3Mbl paboTbl OPraHOB BblAENEeHWS.
CB#I3b MOJIOCTU TeNa C KPOBEHOCHOW W BbIAeNNTENbHON crucTeMaMu. BblgeneHve y



MO3BOHOYHbIX XWBOTHbIX M 4enoBeka. [Noykn. CTpoeHre 1 (PYHKLMOHUPOBaHWE
HethpoHa. Obpas3oBaHMe MOUM Yy YenoBekKa.

3awuta y opraHusmoB. 3awWuTa Yy OAHOKIETOYHbLIX OpraHvu3moB. Cnopbl
GaKkTepUih U UUCTbl MNPOCTEAMLIMX. 3almTa Yy MHOFOK/IETOUHbIX pPacTeHWiA.
KyTunkyna. CpeficTBa NacCMBHOM M XMMUYECKON 3alnTbl. PUTOHLUNADI.

3alwnTta 'y MHOTOK/IETOUYHbIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHbIE.
3awmta opraHuama ot 60ne3Heil. VIMMyHHas cucTteMa 4enoBeka. KneTouHbid u
rYMOpPa/ibHblA UMMYHUTET. BPOXXAEHHBLIA M NPUOBPETEHHBIN  CNEeLnpPUUECcKuia
NMMYHUTET. Teopuns KNoHa/lbHO-CeNneKTuBHOro ummyHuteta (M. dpnamx, ®. M.
BepHeT, C. ToHerasa). BocnanutenbHble 0TBETbI OPraHN3MOoB. Po/ib BPOXAEHHOTO
NMMYHWTETA B Pa3BUTUN CUCTEMHbIX 3a00/1€BaHWIA.

PasgpaxmmocTb W perynauusa y  OpraHusmMoB. PasgpakmmocTb Yy
OHOK/NETOYHBLIX OpraHnsMoB. TakCuCbl. Pa3fpaXumMocTb W perynauusa y
pacTeHuiA. POCTOBbIE BELLECTBA N UX 3HAYEHNE.

HepBHad cuctema M peniekTopHas perynaums y >XUBOTHbIX. HepBHas
cuctema v eé oTaenbl. IBONOLUMOHHOE YCNOXHEHME CTPOEHUS HEPBHON CUCTEMBI
Yy XUBOTHbIX. OTAeNbl rOM0OBHOr0O MO3ra MO3BOHOYHbIX >XWMBOTHbIX. Petnekc u
pediekTopHasa ayra. be3ycnoBHble U YCNOBHbIE PeX/IEKCHI.

['ymopanbHas perynauma U 3HOOKPUHHAA CUCTEMA XKMBOTHLIX U YenoBeKa.
XKenesbl 3HAOKPUHHOM CUCTEMbI WM WX TOPMOHbI. [leiiCTBME TOPMOHOB.
B3aumocBA3b HepBHOW W 3HAOKPUHHOW cucTeM. [mMnoTanamo-runogusapHas
cucTema.

JemoHcTpanuu

MopTpeT: L. I1. I'aBnos.

Tabnuupl 1 cxembl: «OAHOKNETOYHbIE BOAOPOCAWN», «MHOrOKIETOUHbIE
Bogopocnu», «baktepum», «lMpocTeiiwne», «OpraHbl LBETKOBbLIX PaCTEHWUIA»,
«CUCTeMbl  OPraHOB  MO3BOHOYHbLIX XWBOTHbIX», «BHYTpeHHee CTpoeHue
HaCEKOMbIX», «TKaHW pacTeHul», «KopHeBble CUCTEMbI», «CTpoeHne cTebns»,
«CTpOeHne NNCTOBON MNACTUHKM», «TKaHW >XXMBOTHbIX», «CKeNeT YenoBeka,
«luweBaputensHaa cuctema», «KpoBeHOCHasd cuctema», «[bixaTe/lbHas
cucTema», «HepBHas cucTema», «Koxa», «MblLeYyHas cucTema»,
«BblgennTtensHad cuctema», «3HLOKPUMHHasA cuctema», «CTpOeHMe MbILLbI»,
«MMyHUTET»,  «KMLEYHOMNONOCTHbIE»,  «Cxema  MUTaHWS  PacTEHUI»,
«KpOBEHOCHbIE  CMUCTEMbI  MO3BOHOYHBLIX >KMBOTHbLIX», «CTpOeHWe ruapbi»,
«CTpoeHne nnaHapuu», «BHYTpeHHee CTpPOeHWe [0XKAEBOro 4yepss», «HepBHas
cuctema  pblb»,  «HepBHad  cucTema  NArywkuM»,  «HepBHasd  cucTema
npecMmblkawolWmxea», «HepBHaa  cuctemMa  NTUL», «HepBHaa  cucTema
M/IEKOMUTAOLLNX», «HepBHaa cucTema YenoBeka», «Pediiekc».



O6opyfoBaHMe: CBETOBOW MMWKPOCKOIM, MWUKpPOMNpenaparbl OAHOKNETOUHbIX
OpraHu3MoB, MWKponpenapaTbl TKaHel, pPakoBUHbI MOJIHOCKOB, KOJINEKLNN
HaCeKOMbIX, WTITIOKOXMX, XXMBble 3K3eMMNIAPbl KOMHATHbLIX pacTeHui, repbapumn
pacTeHUA  pas3HbIX OTAEN0B, BNaXHble Mpenaparbl XXWBOTHbIX, CKENeThl
MO3BOHOYHbIX, KOMINEKUUA 6ECNO3BOHOUHBLIX XMWMBOTHbLIX, CKENeT 4esioBeka,
obopyaoBaHMe Ans 4eMOHCTPaLMN MOYBEHHOTO M BO3AYLLIHOIO MUTAHNA PacTEHUIA,
pacLLenieHns Kpaxmana n 6enKkoB Mof AeicTBMeM (hepMeHTOB, 060pyA0BaHMe AN
[AEMOHCTPaLUM ONbITOB MO0 NU3MEPEHUIO XXMU3HEHHON EMKOCTU NErKUX, MexaHu3ma
AbIXaTelbHbIX ABUXEHWI, MOAEN FO/I0BHOr0 Mo3ra pas/IMyHbIX XXMBOTHBbIX.

JlaGopaTopHuas padora «/13y4yeHune TKaHeil pacTeHUI».

JlaGopaTopHas padora «/13y4yeHne TKaHen XXMBOTHbIX».

JlaGopaTopHnasi padora «l/13yyeHne opraHoB LLBETKOBOI0 PacTeHNS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

dopmbl pasMHOXeHUA opraHn3MoB: 6Gecnosioe (BKIKOYast BereTaTUBHOE) W
nonosoe. Bwugbl 6ecnosiioro  pasMHOXEHWS:  MOYKOBaHWe,  CrOPYNALMS,
(hparmeHTaums, KIOHMPOBaHME.

MonoBoe pasmHOXeHWe. [MonoBble KNETKU, UAM rametbl. Meios. Ctaguu
melio3a. [oBefileHne XpoOMOCOM B Melio3e. KpocCcuMHroBep. bBUonornyeckunin cMbicn
Melio3a W nonoBoro npouecca. Meio3 MU ero Mecto B XXM3HEHHOM LMKNe
OpraH13Mos.

Mpeas3apopbileBoe pa3BuTUe. ameToreHes y XXMBOTHbIX. [10/10Bble XKenesbl.
O6pa3oBaHuMe 1 pa3BuUTKE MOMNOBbIX KNeToK. CnepmaroreHes 1 ooreHes. CTpoeHue
MOJI0BbIX K/IETOK.

OnnofoTBOpeHMe ©  3MOPUOHA/IbHOE Pas3BUTUE KMBOTHbIX. Crnocoobsl
OMN0A0TBOPEHNA: HAPYXXHOE, BHYTPEHHee. MapTeHoreHes.

VHanBnayansHoe pasBuTiie opraHM3MoB (OHTOreHes). AMOPUONOrna — Hayka
0 pasBUTUM OPraHN3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPodIeM IMOPUOTOSUU.
Konyenyuss  mopgocenos u moodenu mopghoceneza. CTagum 3ambpuoreHesa
XXMBOTHbIX (Ha npumepe  fArywkun).  OpobneHuve. Tunbl  ApO6/eHNS.
Jlemepmunuposannoe u HedepmMuHuposarnnoe oOpoobnenue. bnacmyna, munwi
oracmyn. OCOBEHHOCTU APO6/MEHNA MeKonuTalowmx. 3apofbllleBble JINCTKU
(racTpynsums). 3aknagka opraHoB U TKaHel 13 3apofblLIeBbIX IMCTKOB. B3aviMHoe
BIMSIHME YacTeill pa3BMBatOLLErocs 3apojpla (3MO6pMOHanbHas WHAYKUMS).
3aknagka nnaHa CTPOEHWS DKMBOTHOrO KaK  pe3ynbTaT  MepapXmyeckux
B3aMMOAENCTBMIA TeHOB. BnmsHMe Ha 3MOpUOHaNbHOE pasBUTUE Pa3INYHbIX
(haKTOPOB OKPY>KatoLLEN cpefbl.

PocT 1 pasBuThE XMBOTHbIX. [MOCTaIMOpUOHa/IbHLIA nepuog. [psavoe K
Henpamoe pas3suTMe. Pa3BuTMe C MeTamopdpo3oM Yy 6EeCrno3BOHOYHBLIX WU
MO3BOHOYHBIX YXMBOTHbLIX. BKMOMOrMyeckoe 3HayeHMe MpPSMOro M HenpsMoro



pasBuUTUA, X pacnpocTpaHeHne B Npupoae. Tunbl pocTa XXUBOTHLIX. PaKTOPLI
Perynsaumm pocTa XXMBOTHbIX U YyenoBeka. CTagnm NocTaMOPMOHaIBHOTO PasBUTUS
Y )XMBOTHbIX 1 YenoBeKa. [epnofbl OHTOreHesa yesnoBeka. CTapeHne 1 CMepThb Kak
bronornyeckme NPoLeccsbl.

PasMHOXeHMe W pa3BUTUE pacTeHuid. MameTouT ¥ cnopodut. Melio3 B
YKU3HEHHOM UMKNe pacTeHuW. O6pa3oBaHMe CMoOp B Mpouecce Melo3a.
[ameToreHes Yy pacTeHuid. OnNMOAOTBOPeEHVE W pa3BUTUE  PaCTUTENbHbIX
OpraHu3moB. [1BOiHOe ONJIo40TBOPEHME Y LIBETKOBbLIX pacTeHuin. Obpa3oBaHue U
pasBUTUE CEMEHM.

MexXaHu3Mbl perynaumm OHToreHesa y pacTeHui 1 XXMBOTHbIX.

JleMoHCTpanumn

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

Tabnuubl 1N cxembl: «BeretaTvBHOe pasMHOXeHWe», «Tunbl 6ecrnosnoro
pasMHOXeHUA», «PasMHOXeHMe XnamugomoHadbl», «Pa3MHOXEHWe 3BI/IeHbI»,
«Pa3MHOXeHMe rnapbl», «Meno3», «XpoMOCOMbI», «["ameToreHes», «CTpoeHue
AALEKNETKM N criepmaTto3omaa», «OCHOBHbIE CTaaun OHTOreHesa», «l1psmoe wu
HEnpsAmMoe pas3BuTUe», «Pa3BUTME MaWMCKOro >Kyka», «Pa3BuTHe capaHun»,
«Pa3Butne narywkn», «[BoriHOe OnMoA0TBOPEHME Y LIBETKOBbLIX PACTEHUI,
«CTpoeHre cemMsH O4HOAOMbHbIX N ABYAOMbHBLIX PacTeHU», «XKU3HEHHbIA LUK/
MOPCKOM  KanycTbl», <« KWU3HEHHbIA  UUKN  MXa», «KWU3HEHHbIN LUK
ManopoTHMKa», «KU3HEHHbIN LMK COCHbI».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTtbl AWLEKNETOK U
cnepmaTo3onioB, Mofenb «LIMKn pa3BuTus NAryLwKms.

JlaGopaTopHasi padora «l/I3yyeHne CTPOEHMA NOJOBbLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IIpakTuuyeckasn padora «BblBNeHMEe MPU3HAKOB CXOACTBA 3apOAbILLEi
MO3BOHOYHbIX XXUBOTHbIX».

JlaGopaTopnasi padora «CTpOeHMe OpraHoB Pa3sMHOXXEeHUS BbICLUMX
PacTEHNA».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Nctopna CTaHOBNEHMS W pa3BUTUA TeHEeTUKM Kak Hayku. Pabotbl T
MeHngens, I'. e ®pusa, T. MopraHa. Ponb 0TeYeCTBEHHbIX YUYEHbIX B Pa3BUTUM
reHetuku. Pabotel H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. .
KapneyeHko, HO. A. dununyeHko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbIe TeHeTUYeCcKne NOHATUA U CUMBOJIbI. [T OMO/IOrMYHbIE XPOMOCOMBI,
aNnesnbHble TeHbl, albTePHaTUBHbIE MPU3HAKW, AOMUHAHTHLIA W PeLecCUBHbIN
MPU3HaK, roMO3nUroTa, reTepo3nroTa, YACTas IMHUA, TMOPUAbI, FeHOTUM, (PEHOTKM.



OCHOBHble ~ METOAbl  TFeHeTUKWU:  TMOPUAONOTMYECKUA,  LMTONOTNYECKUMN,
MOIEKYNAPHO-TeHETUYECKMIA.

JleMoHCTpauun

MopTpetbl: . MeHgens, . ge ®pus, T. MopraH, H. K. Konbyos, H. W.
Basunos, A. H. benosepckuit, I'. . KapneueHko, KO. A. ®ununyeHko, H. B.
TumodheeB-PeCcoBCKMA.

Tabnmupl 1 cxeMbl: «MeTo/bl FTEHETUKMY», «CXeMbl CKpeLLBaHns.

JlaGopaTopnass padora «[po3omna  KaK OObEKT  TreHeTUYecKux
nccneaoBaHuim».

Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH

MoHornépuaHoe ckpewmsaHue. [lepBblii  3akKOH MeHgend —  3akoH
efIMHOO06pa3ns rmépuaoB NepBoro NoKoseHus. Mpasunio LJOMUHMPOBaHNUA. BTopoi
3aKOH MeHfena — 3akoH pacllensieHns npusHakos. LIMTonornyeckue OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. MMnoTesa YACTOTbI ramer.

AHanusupytoulee ckpelmBaHune. NpomMeXXyToYHbIA XapaKTep HacnefoBaHuS.
PacLLienneHne Npu3Hakos Npu HEMOSHOM AOMWUHNPOBaHUMN.

AnrnépunaHoe ckpelmaHue. TpeTunia 3akoH MeHens — 3aKoH He3aBUCUMOro
HacnefoBaHWA  MPU3HAKOB.  LMTOnOrmyeckme  OCHOBbI  AUTMOPUAHOIO
CKpeLLMBaHuA.

CuenneHHoe HacnefoBaHWe npusHakoB. PaboTel T. MopraHa. CuenneHHoe
HacnefoBaHWEe TEHOB, HapylUeHWe CUENnIeHns Mexay reHamu. XpomocoMHas
Teopus HacneaCcTBEHHOCTH.

"eHeTUKa nona. XpoOMOCOMHbI MexaHU3m onpeaeneHus nona. AyTocombl 1
M0/IOBble XPOMOCOMbI. [TOMOrameTHbIA U reTeporameTHbIn Mos. [eHeTuyeckas
CTPYKTYypa No/sioBbIX XPOMOCOM. HacnegoBaHne Npu3HaKoB, CLUEMNIEHHbIX C NOJIOM.

["eHOTWM Kak LenocTHasa cuctema. MneinoTponms — MHOXECTBEHHOE [eincTBue
reHa. MHOXeCTBEHHbIA annenvsM. B3auMofeincTsue HeansieflbHbIX FEHOB.
KomnnemeHTapHOCTbL. nuctas. lNonvmepus.

CeHETUYECKMUIA KOHTPO/Ib Pa3BUTUS PaCTEHWIA, XXMBOTHLIX M YesioBeka, a
TakKKe (DM3MOIOTMYECKMX MPOLECCOB, MOBEAEHMS W KOTHUTUBHBLIX (DYHKUMWIA.
["eHeTUYECKME MeXaHN3Mbl CUMOUOreHe3a, MeXaH3Mbl B3aMMOAENCTBUA «XO3AMH
— napasnT» K «X03iMH — MUKPOOMOM». [eHEeTUYEeCcKMe acnekTbl KOHTPONS U
N3MEHEeHNS HacNeACTBEHHON MH(OPMaLMKN B NOKONEHUAX KETOK U OpraH1M3MOB.

JdemMoHcTpanuu

MopTpeTsl: I'. MeHaens, T. MopraH.

Tabnmupl 1 cxeMbl: «[epBblii U BTOPOM 3aKOHbI MeHaens», «TPeTuii 3aKoH
MeHgensa», «AHanusnpyloLlee CKpewmBaHue», «HernonHoe AOMWUHMPOBaHUE,
«CLenneHHoe HacnefoBaHVe MPU3HAKOB Y AP030(unsbl», «leHeTuka nona,



«Kapnotun 4enoseka», «Kapuotun gposodunbl», «Kapuotun  NTULbI»,
«MHOXXECTBEHHbI annenmsm», «B3amMoaencTemne reHoB».

ObopyaoBaHuWe: MOfenb AN [eMOHCTpauMu  3aKOHOB  eAMHO06pasus
rmopnaoB MepBOro MOKOMEHWA W paclUernieHus npu3HakoB, MOAenb [Ans
[EMOHCTpaUM/ 3aKoHa HEe3aBMCUMOIO Hac/lefoBaHWA MPU3HaKOB, MOAenb AN
[EeMOHCTpauuy CLEnIeHHoro Hac/iefoBaHuUs MNPU3HAKOB, CBETOBOW MWKPOCKOM,
MUKponpenapar: «po3odmnax.

IIpakTnyeckass padora «l/I3yyeHne pesynbTatoB  MOHOTMOGPUAHOIO
CKpeLLMBaHuA Y ApP030UNbI».

IIpakTnyeckass  padora  «/I3yyeHne  pe3ynbTatoB  AUTMOGPUAHOIO
CKpeLLMBaHuA Y 4PO30UNbI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3anmogeicTeme reHotuna v cpegbl Npu  (HOPMMPOBaHUM  (DEHOTUNA.
I3MeHUMBOCTbL MpPU3HaKOB. KayeCTBEHHbIE WU KO/IMYECTBEHHbIe MpU3Haku. Buapl
MN3MEHYNBOCTWN: HeHAC/eACTBEHHAsA N HAC/NeACTBEHHAS.

MoanpukaumoHHad M3MeHUMBOCTb. Ponb  cpedbl B (DOPMUPOBAHUN
MOANMPUKALMOHHON N3MEHYMBOCTU. Hopma peakuuu npusHaka. BapraunoHHbIN
psg 1M BapuauuoHHas Kpueasi (B. WoraHHceH). CBoilcTBa MOANMPUKALIMOHHON
N3MEHYMBOCTH.

["eHOTMNMYeCKas N3MeHUMBOCTb. CBOMCTBA FEHOTUMNYECKON N3MEHUMBOCTU.
Buabl reHOTUMMYECKON N3MEHYMBOCTN: KOMOUHATMBHAS, MyTaLMOHHaS.

KombuHaTuBHass M3MeHUMBOCTb. Melio3 1M MOM0BO MNPOLECC — OCHOBA
KOMOVHATUBHOW U3MEHUYMBOCTU. POSIb KOMOBUHATUBHO M3MEHUMBOCTY B CO3AaHNM
reHeTMYeCcKoro pasHoobpasus B npeaesiax 04HOro BMAa.

MyTaunmoHHas W3MEHYMBOCTb. Buabl MyTauuid: TeHHble, XPOMOCOMHbIE,
reHomHble. CroHTaHHble W MHAYUMPOBaHHblE  MyTauun. AaepHble W
uutonnasmaTuyeckme mytaumm. ComaTUyeckue U NnonfoBble MyTauun. NpUymHbI
BO3HWKHOBEHUA  MyTauuil. MyTareHbl M WX B/USIHAE Ha  OpPraHu3Mmbl.
3aKOHOMepHOCTU MyTauMOHHOro rnpouecca. 3akOH TOMOJSIOTMYECKUX PALOB B
HacneACTBEHHON M3MeHumBoCTU (H.W. Basunos). BHesgepHas M3MEHUMBOCTb U
HacneLCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPOJIb INUCEHEeMUYECKUX qbakmopoe 6
HACIe008aAHUU U UBMEHYUBOCINU d)eﬂomunuuecmtx NPU3HAKOB Y OP2AHU3IMOE.

JdemMoHcTpanuu

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

Tabnuupl 1 cxembl:  «Bugbl  M3MeHUMBOCTU», «MoauduKaLmMoHHas
N3MEHUYNBOCTbY, «KomMbunHatnsHas N3MEHUMBOCTbY, «Meli03»,
«OnnofoTBOpeHnE», «I"eHeTUYeCKMe 3ab0/1eBaHMs YeloBeKa», «Buabl MyTaumin.



O6opyfoBaHue: XuBble M repbapHble 3K3EMMIAPbl KOMHATHLIX PacTeHWiA,
PUCYHKW (poTorpaduim) XX1UBOTHbIX C PasfIMYHbIMK BUAAMU N3MEHUYMBOCTH.

JlaGopaTopHuasi pabora «MccnepgoBaHme 3aKOHOMEpPHOCTEM
MOAVN(IUKALUMOHHOW  M3MeHUMBOCTM. [1OCTpOeHMe BapuauMOHHOIO psga U
BapMaLMOHHON KPUBO».

IIpakTuyeckass padora «MyTtaumm y  [po3ounbl  (Ha  TOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKA

Kapnotun uenoseka. MexXayHapofHas nporpaMMa WCC/efoBaHUA reHoma
yesioBeka. MeToAbl  M3y4YeHUA  TEHETUKU  Ye/OBeKa:  reHeaslorMyeckuil,
GNN3HELLOBbIN, LMTOreHeTUYECKNA, NoNyNALNOHHO-CTaTUCTUYECKUIA,
MOJIEKYNAPHO-TeHETUYECKMIA. CoBpemeHHOe onpegeneHune reHoruna:
MOSIHOTEHOMHOE CEKBEHUPOBaHWE, reHOTUMUPOBaHWe, B TOM YKC/e C MOMOLLbIO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHNA YesioBeKa. ['eHHble 1 XPOMOCOMHbIe
6onesHn uyenoBeka. bBonesHW C HacneACTBEHHOW MPeApacrooXXEeHHOCThIO.
3HayeHVe MeAULMHCKOW TeHeTUKM B MPefoTBPaLLEHNN N IEYEHUN TEHETUYECKMNX
3aboneBaHn YyenoBeka. MeaMKO-reHeTU4eckoe KOHCYnbTUpoBaHue. CTBOMOBbIE
KNeTKW. MOHATME «FeHETUYECKOro rpysa». OTUYECKME acMeKTbl UCCeA0BaHW B
061aCTN peflakTMPOBaHNA FeHOMA 1 CTBOJIOBbIX KNETOK.

CeHeTUYeCKMe (aKTopbl MOBbLILEHHOW YYBCTBUTENbHOCTU 4YesioBeKa K
(hM3MYECKOMY N XMMUYECKOMY 3arps3HeHUIO OKpYXKatoLLe cpefbl. reHeTuyeckas
MpeLpacrnofioKeHHOCTb Ye/I0BeKa K MaTosiorusm.,

JemoHcTpanuu

Tabnuubl 1 cxembl: «KapuoTun 4yenoseka», «MeTofbl U3yUYeHUS TEHETUKU
yenoBekar, «I"eHeTnYecKne 3a60/1eBaHNSA Ye/loBeKa.

IpakTuuyeckasn padora «CocTaBneHVe N aHaIN3 POLOC/IOBHOM».

Tema 15. Cesnrekuusi OpraHu3MoB

JomMecTrkauma ©n cenekums. 3apoXkaeHve Cenekunum u  AOMEeCTUKaUUN.
Yuenne H. . BaBunoBa 0 LleHTpax MpouCXOXaeHNs M MHOroobpasus
KyNbTYPHbIX pacTeHWiA. Ponb CenekumMn B CO34aHUN COPTOB pacTeHWid U MOpPOA
XUBOTHbIX. CopT, nopofa, LWTaMM. 3akKOH rOMOJIOTMYECKUX pPsSaoB B
HacneaCcTBeHHON M3MeHumBocTM H. . BaBunoBa, €ero 3HadyeHue [ans
CeNeKUMOHHOW paboTsbl.

MeToabl CenekUMOHHON paboTbl. WCKYCCTBEHHbLI OTO60P: MacCoBbIA U
UHAVBUAYA/IbHBIA.  JTanbl  KOMOMHAUMOHHOW  cenekumn.  VcnbiTaHue
npoussoguTeneir no notomcTsy. OTOGOP MO TFeHOTUNY C MOMOLUBHO OLIEHKM
(heHOTMMNA NOTOMCTBA M OTOOP MO reHOTUMY C NOMOLLbIO aHam3a HK.

NCKYCCTBEHHbIA ~ MyTareHe3 KakK  MeTOf  CeNeKUMOHHOW  paboTbl.
PagnaumoHHbIN M XUMWYECKMIA MyTareHe3 Kak UCTOYHUK MyTaunini y KynbTYPHbIX



(bopM OpraHusmoB. KICnonb3oBaHME TEHOMHOrO pefakTUPOBaHUSA WM MeTOA0B
peKoMOMHaHTHbLIX AHK A4 nonyyeHUs MCXOAHOTO MaTepuana Ans cenekuum.

[NonyyeHune noMnNIouA0B. BHyTprBMA0Bas rmépuamsaums.
BNM3KOPOACTBEHHOE — CKpelivMBaHWe, WM WHOpMAMHT.  HepoacTBeHHOe
CKpewnBaHve, unn aytopuauHr. Feteposnc n ero npuyunHbl. Kcnonb3oBaHue
rereposuca B cenekuun. OTganéHHas ruépuamsaumsa. NMpeofoneHve 6ecniofms
MEeXBWAOBbIX TMOpMA0B. [LOCTUXEHUSA CeNeKL MM PaCTEHUI N XKUBOTHbLIX. «3enénas
PEBOIOYUA).

CoxpaHeHMe N n3yyeHre FeHETUYECKUX PeCYPCOB KYNbTYPHbIX PaCTEHUA U
UX  OUKUX  poAMYen  OnA  CO34aHWA  HOBbIX  COPTOB M rmMbpuaos
Ce/IbCKOXO3SANCTBEHHbIX  KYNbTYP.  M3yuenue, coxpamenue u  ynpasieHue
ceHenu4YecKumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U NPOMBICIIOBbLX HCUBONIHBIX
6 Yyejix yayduleHus cyuecmsasyroumux u CO30AHUSL HOBBIX I/IOpOO, JUHUL U Kpoccos, 6
mom uucie C npumeHerHuem CoO6pemMeHHblX Memoooe HAY4YHbIX Z/lCCJZ6008aHuIZ,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

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

Tabnuubl N cxembl: «LIeHTPbI MPOUCXOXAEHNA N MHOT000Pa3ns KybTYPHbIX
pacTeHuin», «3aKOH rOMOIOrMYECKUX PSAOB B HaCNeACTBEHHON M3MEHUMBOCTU,
«MeTogpl cenekunmn», «OThanéHHas ruopuamnsaums», «MyrtareHes».

JlaGopaTopuas padora «/13yyeHne COPTOB KY/NbTYPHbIX PacTeHWIA 1N NOpoa
LOMALLHNX XXUBOTHbIX».

JlaGopaTopuas padora «/13yyeHne MeTo40B CENEKLNN PaCTEHNIA».

IlpakTHyeckas padora «[1pVBMBKA PACTEHUN».

Ikckypeust «OCHOBHble MeTOAbl M AOCTVDKEHWUA CeNeKUUM pPacTeHUd U
YXMBOTHbIX (Ha CEeNeKLUMOHHYH CTaHUMI0, NJeMeHHYH0 hepmy,
COPTOMCNbITaTE/IbHbIA  Y4acCTOK, B TeMIMYHOE XO3[WCTBO, B labopatoputo
arpoyHMBEPCUTETA UK HAYHHOTO LIEHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OO6beKTbl, MCMOMb3yeMble B OMOTEXHOMOMMKU, — K/IETOYHbIE W TKaHeBble
KYNbTYpbl, MWUKPOOpPraHn3mbl, nx XapaKTepUCTUKa. TpaguunoHHasa
buoTexHonorusa:  xneboneyeHune, MOMyYeHWE  KUC/IOMOJIOYHBLIX  MPOAYKTOB,
BUHOAeNne. MUKpPOOMONOrnyecknin  cmHTe3. OOBEKTbI  MUKPOOMONOTMYECKUX
TeXHO/0rnia. NMpon3BoACcTBO 6e/1Ka, aMMHOKUC/IOT U BUTaMUHOB.

Co3faHue TEXHONOMMIA N UHCTPYMEHTOB Lie/leHanpaBneHHOro U3MeHeHUs ©
KOHCTPYMPOBaHNS reHOMOB C Lie/Ibi0 NOJTyYeHUsa OpPraHn3MoB U UX KOMIMOHEHTOB,
COAepXalunx He BCTpeyaroLLMecs B Npupoae OMOCUHTETUYECKME MYTH.



KneTouHas mHXeHepus. MeTofbl Ky/bTypbl KIETOK U TKaHE pacTeHun u
XMBOTHbIX. KpunobaHkn. Comartuyeckasd ruopuamsaums u  COMaTUYECKUi
ambpuoreHes. lIcnonb3oBaHWe ranjiongoB B CeNeKkuMn pacTeHWuin. [loayuenue
MOHOKNOHANbHBIX aumumel. Mcnonvzo8anue MOHOKIOHANIbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MmeouyuHne. VICKYCCTBEHHOE OMNOAO0TBOpPEHME. PeKOHCTpyKuuA
ANLEKNETOK U KNOHUPOBaHME YXXMBOTHbIX. MeTof TpaHCcniaHTaumMmn saep KeTok.
Texnonocuu 0300p06]l€Huﬂ, KyJ1bmusupoearnusl u MUKDPOKJIORAJIbHO20
PA3IMHOINCEHUA CeNbCKOXO3AUCMBEHHbIX Kyjlbnmyp.

XpOMOCOMHass M TreHHas WHXeHepus. VICKYCCTBEHHbIA CUHTe3 reHa W
KOHCTpyupoBaHue peKoMOuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
JOCTXKEHMA 1 NEepCnekTUBbl  XPOMOCOMHOW U TEHHOW  UHXXeHepuw.
JKOIOrMYeCKMEe N 3TUYECKME NPOBIEMbI TEHHON NHXXEHePUN.

MeanumHckue 6roTtexHonormu. NoctreHoMmHasa umposas meamumHa. MLP-
AMarHoctmka. MeTaboMoMHbIA  aHaln3, TeHOLEHTPUYECKUIA aHalv3 NpoTeomMa
yenoBeka 4719 OLEHKW COCTOSAHWA ero 340poBbs. VICnonb3oBaHWe CTBO/OBbIX
KNeTok. TapretHad Tepanusa paka. 3D-O0uMouHXeHepusi AN pa3paboTKu
(hyHAAMeHTa/IbHbIX OCHOB MeAMLMHCKUX TEXHOMIOTMIA, CO3A4aHnUs KOMIMIEKCHbIX
TKaHei cCoYeTaHMeM TEXHONOrNA TPEXMEPHOro GUONPUHTMHIA U cKaddonanHra
A1 peLleHns 3agay nepcoHaIn3npPoBaHHON MeANLMHBI.

Co3faHne BEKTOPHbIX BakKUMH C Lenbio 0b6ecnevyeHnss KOMOMHMPOBAHHOW
3awmTbl 0T BO36yauTenein OPBW, ycTaHOBNeHWE MOMEKYNAPHBIX MeXaHW3MOB
(hyHKUnoHMpoBaHna PHK-cogep)kalumx BMPYCOB, Bbi3blBalOLWMX 0COO0 OMacHble
3a60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JemoHcTpanuu

Tabnuupl 1 cxembl: «/ICNoNb30BaHNE MUKPOOPraHN3MOB B MPOMbILL/IEHHOM
NPON3BOACTBE», «KNeToUHaA MHXeHepua», «I eHHas MHXXeHepusa».

JlaGopaTopHas padora «/13y4yeHne 06beKTOB BMOTEXHOMOT NN,

IpakTuyeckas padora «1onyyeHe MOTOYHOKMCIIBIX MPOLYKTOB».,

Okckypeust  «BUOTEXHONMOIMA — BaXHelLas nNpou3BoAMTeNlbHAsA cuna
COBPEMEHHOCTM (Ha BMOTEXHONOIMYECKOe NPON3BOACTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHHH B
OouoJiorumn

JBoNOLUMOHHAA Teopua Y. [apsuHa. [1peanocbinkM  BO3HUKHOBEHUSA
AapBMHU3Ma. XKM3Hb N Hay4YHas fesTeNlbHoCTb Y. [apBuHa.

[BWXyLLMe cunbl 3BoMOLMN BUAOB No Y. [lapBuHy (BbICOKas MHTEHCMBHOCTb
PasMHOXXEHNS  OpPraHWM3MOB, Hac/NefCTBeHHasd W3MeHYMBOCTb, 6opbba 3a
CYLLLeCTBOBaHWE, eCTECTBEHHbI U UCKYCCTBEHHbIN 0TOOP).



OdopmneHne cuHTETUYeCcKOW Teopum 3sonoumm (CTI). HentpanbHas
Teopua  3sonoumn.  CoBpeMeHHast  3BOJIKOLMOHHAsA  6uonorua.  3HauveHue
3BO/IFOLMOHHOM Teopuu B (hOpMUPOBaHMM eCTECTBEHHO-HaYYHON KapTUHbI Mupa.

JleMoHCTpaIMuA

MopTpeTbl: ApuctoTens, K. JIuHHel, XK. b. lamapk, 3. XK. CeHT-Wnep, XK.
KtoBbe, Y. fapsuH, C. C. YeTtsepurkos, L. L. LLmanbrayseH, k. XongeH, O. K.
benses.

Tabnuubl M cxembl: «Cuctema >umBo npupodbl (No K. JIMHHEND)»,
«JlecTHMUa XMBbIX cyuwlects (no Jlamapky)», «MexaHn3m (QOPMUPOBaHUS
MPUCMOCOBNEHNIA Y PaCcTEHUIA WM XXMBOTHbLIX (N0 JlamapKy)», «KapTa-cxema
MapLipyTa nyTewectsna Y. JapBuHa», «Haxoakn Y. AapsuHa», «PopMbl 60pbObI
3a CcylllecTBoBaHMe», «llopodbl rony6eit», «MHoOroobpasme KynbTYypHbIX (OpM
KanycTbl», «[10poAbl AOMALLHMX XXMUBOTHbIX», «Cxema 06pa30BaHNS HOBbIX BU/0B
(mo Y. [apBuHy)», «Cxema COOTHOLUEHWA ABWXKYLUMX CWUI  3BOOLNN,
«OCHOBHbI€e MOJIOXKEHNA CUHTETUYECKOI TEOPUM 3BOOLIUN.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak anemeHTapHas eanHuua asonounn. CoBpeMeHHble METOARI
OLEHKMN TeHeTMYeCcKoro pasHoobpasvst M CTPYKTYpbl nonynsuunid. M3ameHeHue
reHo(hoHZa MONynAuMM KakK 3/1eMeHTapHOe 3BO/IIOUMOHHOE fABfIEHMe. 3aKOH
reHeTMYecKoro pasHosecus k. Xapau, B. BaiH6epra.

AnemMeHTapHble (akTopbl (ABVKYLIME CU/bl) 3BOMOUMA. MyTalMOHHbIN
npouecc. KombuHaTVBHas W3MeHUYMBOCTb. [lpeiid TreHOB —  C/y4aiHble
HeHanpaB/ieHHble W3MEHeHMsi 4acToT anfefieil B nonynsaumax.  OPhekT
OCHoBaTend. JOggexm oOymulioynoeo eopaviuika. CHUMNCEHUE 2eHemUYecKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opetigha cenog 6
bonvuwux u  manbix  nonynayusx.  Mwurpayun.  M3onauus  nonynauumi:
reorpaduyeckas (NpocTpaHCTBeHHas), buonornyeckas (PenpoayKTBHas).

ECTeCTBEHHbIN OTOOP — HanpaBnAOWMA hakTop 3BonoUUN. PopMbl
eCTECTBEHHOro oTbopa:  ABWXYLMIA,  CTabUIM3MPYIOLNIA,  pa3pbiBatOLLAN
(an3pynTuBHbIA). TonoBoit 0T60pP. BO3HMKHOBEHME W 3BOMOLUMA COLMAIBHOIO
MOBEAEHMS XXMBOTHbIX.

MpnCnoco6/eHHOCTL  OPraHU3MOB  KaK  pesy/nibTaT  MUKPO3BOJHOLUN.
Bo3HMKHOBEHWE  npucnocobneHniAc y  opraHusmoB.  Apomopdosbl K
namoagantayun. Fprumepbl NPUCNocobieHnd y opraHn3mMoB: MOPGOIOrNYecKme,
(m3monornyeckme,  GUoxmmmuyeckme,  nosegeHyeckne.  OTHOCUTENILHOCTb
MPUCNOCco6/1IEHHOCTM OPraHN3MOB.

Bug, ero kputepum un  CTpyKTypa. BupoobpasoBaHve Kak pesynbTaT
MUKPO3BOMOLUMK. M30n5UMa — KIOYEeBOM (hakTop BMAoOOpasoBaHus. MyTn u
Cnocoobl BUA006pa30oBaHUs: afinonaTpmyeckoe (reorpaduyeckoe),



cumnarpuyeckoe  (3KONOrMYecKoe), «MrFHOBEHHOe»  (nonunaonamsauus,
rmépunamsauyms). 4namTenbHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (DOPMMPOBAHNA BUONOrMYECKOTO pa3HO0bpasns.

Pofb  3BOMOLUMOHHOM GuonormmM B pas3paboTKe Hay4yHbIX MEeTOA0B
COXpaHeHus 6ropasHoobpasns. MNKPO3BOMOLMA N KO3BOMOLMSA NapasUToB MU NX
X035€eB. MexaHn3Mbl (DOPMMPOBAHUA YCTOMUYMBOCTU K aHTUOMOTMKAM U CMOCO6bI
60pbObI C HeN.

JdeMoHCcTpaMuA

MopTpeTbl: C. C. YeTBepurkos, 3. Maip.

Tabnuubl 1 cxembl: «MyTauMOHHasA W3MEHUYMBOCTb», «IlonynAaunoHHas
CTPYKTYypa Buga», «CxemMa nposiB/ieHNs 3akoHa Xapan—BainHbepra», «[BvxyLine
CWU/bl 3BOJTOLMMNY, «DKOMOrMYECcKas M30MAUMa Nonynsumii CeBaHCKOM openmns,
«["eorpamyeckass  M30NAUMA  NINCTBEHHMLBI  CMOMPCKOM M JIMCTBEHHULbI
AaypCcKo», «MonynaLMOHHbIE BOMHbI YACIEHHOCTU XULHMUKOB U XepTB», «Cxema
NEeNCTBUS eCTEeCTBEHHOrO 0TOopa», «®PopMbl 6OpPbObI 3a CYLLECTBOBAHME,
«/HAYCTpranbHbIA MenaHn3m», «XXuBble MCKOMaemMble», «TOKPOBUTE/IbCTBEHHAS
OKpacka YXUBOTHbIX>, «[MpegynpexaaroLas oKpacka YXMBOTHbIX»,
«Pdusmonornyeckme agantauum», «IpmucnocobieHHOCTb OpraHnM3MoB U - eé
OTHOCUTENbHOCTbY», «KpuTepun Buaa», «Buabl-0BONHUKN», «CTPYKTypa BMAa B
npupoge», «Cnocobbl BMA006pa3oBaHUs», «leorpafuyeckoe BuA006pa3oBaHMe
TPEX BWAOB NaHAbILEN», «3IKOMOMMYeCKoe BUA00Opa30BaHME BUAOB CUHWULY,
«[Monmnnonabl pacTeHNn», «KanycTHO-peeUHbIA Tnépunay.

Ob6opyaoBaHue: repbaprn pacTeHWUA, KOMNEKUMN HACEKOMbIX, Yydena NTuL, 1
3BEpPel C npuMmepamun pPas3fIMUHbIX MPUCMOCOGMEHNIA, Yydena NTULL U 3BEpEN
pasHbIX BWAOB, Trepbapun pacTeHUi GAM3KMX BUAOB, 06pa30BaBLUMNXCA
pasNNYHbLIMK crnocobamu.

JlaGopaTropuasi padora «BbISIBNeHME W3MEHUYMBOCTU Yy 0OCOGE OAHOro
BUa».

JlaGopaTopnas  pa6ora  «[1pucnocobnieHnss  opraHM3amMoB U UX
OTHOCUTE/IbHAA LIeN1eco0bpasHOCTb.

JlaGopaTopnass pa6ora «CpaBHeHVWe BMAOB MO MOPXOOrNYECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

MeToabl  M3Yy4eHUs  MakKpoaBo/oUMW.  [afeoHTONIONMYecKe  METOApbI
n3ydeHUs aBomoumn. TlepexofHble (QOPMbI M PUIOreHeTUYeCcKne psabl
OpraH13Mos.

Buoreorpaduueckme metodbl u3yyveHUs 3sonoumn. CpaBHeHue (Iopbl U
(hayHbl MaTepuMKOB W OCTPOBOB. buoreorpaduyeckne obnactn 3emnn. Buabl-
3HAEMUKMN N PESTUKTI.



Smbpronornyeckme N cpaBHUTENbHO-MOP(OIOTMYECKME METOAbI U3YYeHUS
3BOMOUMN. [eHeTUYecKMe MexaHW3Mbl 3BOMOLUN OHTOreHe3a W MOABIEHUS
3BO/IIOLUMOHHbBIX ~ HOBLLECTB.  [OMOMOrMYHbIE U aHaIoTM4YHble  OpraHbl.
PyauMeHTapHble  opraHbl M ataBu3Mbl.  MonekynsapHoO-reHeTU4ecKue,
OMOXMMWYECKME W MaTeMaTU4YecKMe  MeToAbl  W3YYeHUs  3BOJOLUN.
["lomMonornyHole reHbl. CoBpeMeHHble MeTOAbl MOCTPOEHUS (PUIOreHeTUYeCcKnX
fiePeBLEB.

XpPOMOCOMHbIe MyTaL MK 1 3BONOLUSA FTEHOMOB.

Ob6Lme 3aKOHOMepPHOCTM (MpaBuna) 3BOMKOUMN. [lpunyun cmenst ynxkyuil.
HeobpatumocTb 3Bonoumn. AganTmBHas pagvaumsd. HepaBHOMeEpPHOCTb TeMIOB
3BONOLMMN.

JleMoHCTpanun

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

Tabnmupbl N cxeMbl: «PUNOreHETUYECKUI PAA, NOLIAAN», «APXEONTePUKC»,
«3Bepo3ybble  Awepbl»,  «Crerouedanbl»,  «PUHUMOMUTBLI»,  «CeMeHHble
ManopoTHUKK», «buoreorpagunyeckme 30Hbl 3emaun», «[pend KOHTUHEHTOBY,
«PefnnKTbl», «Haya/lbHble CTaguvM 3MOPUOHAIBHOTO pPasBUTUSA  MO3BOHOYHbIX
XXMBOTHbIX», «[OMONMIOrNYHbIE W  aHa/IOTMYHble  OpraHbl», «PYAUMEHTbI»,
«ATaBU3MbI», «XPOMOCOMHble Habopbl 4YesioBeka MW LUMMMaH3e», «[/laBHble
HarnpaBneHNsa 3BONOLUNNY», «OBLLIME 3aKOHOMEPHOCTW 3BOJIOLINN.

Ob6opynoBaHMe: KOMeKUMn, repbapun, MynsXXn WCKOMaeMbIX OCTaTKOB
OpraHn3mMoB, MyNSXKWU FOMOJIOTUYHbIX, aHaIOrNYHBIX, PYAVMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KOJIEKLMN HACEKOMbIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuyHble runoTesbl MPOUCXOXKAEHUS XXU3HM Ha 3emnie. ABMOreHes wu
naHcrnepmums. [loHay4Hble NpeAcTaBieHns O 3apOXKAEHNN XXU3HWN (KpeauoHN3M).
['MnoTe3a NOCTOAHHOIO CamMo3apOXKAEHUA XKN3HU 1 € ONpoBepXXeHne onbiTamu .
Peaw, /1. CnannaHuaHu, J1. Mactepa. MNponcxoxaeHne Xn3Hm n actpobnonorus.

OCHOBHbIE aTansl HeopraHM4eckKoim 3BOJIIOLMN. lMnaHeTapHas
(reonorvnyeckas) aBonoUMA. XUMMUYECKas 3BOMOUMA. AOMOreHHbIA CUHTE3
OpraHMYecKMx BeLLlecTB M3 HeopraHudeckmx. OnbiT C. Mwunnepa u . FOpu.
Ob6pa3oBaHne MofMMEPOB U3 MOHOMepoB. KoauepsaTtHad runotesa A. W.
OnapuHa, runoTesa nepsuyHOro 6ynboHa k. XongenHa, reHeTUYeckas runoresa
. Ménnepa. Pnbosumbl (T. Yek) u runotesa «mupa PHK» Y. unbéepra.
dopmMmpoBaHNe MeMOPaH 1 BOSHUKHOBEHME MPOTOK/ETKN.

Wctopua 3emnm M meTofbl €€ u3ydyeHus. VICKonaemble opraHuyeckue
ocTatki. [eoxpoHonorma wu eé wmetofdbl. OTHOCWUTENbHAsA W abCoMoTHas
reoXpoHosiorus. ['eoxpoHonornyeckas LWKana: 30HbI, 3pbl, NEPUOAbI, INOXN.



HavanbHble 3Tanbl OpraHM4Yeckoi 3sonoumun. [losiBneHVe W 3BOJHOLMSA
MepBbIX K/IETOK. IBONHOUMA MeTabonm3ma. BO3HMKHOBEHME NEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOGHbIe BUONNEHKM KaK aHanor nepBbiX Ha 3eMsie COOOLLECTB.
CtpomartonuTtsl. NMpokKapnoThbl U 3yKapuoThl.

MponcxoxkaeHne aykapnoT (CMMOKUOreHes). IBO/OLMOHHOE MPOUCXOXKAEHNE
BUPYCOB. [MpOUCXOX/AEHNEe MHOrOK/ETOYHbIX OpraHn3moB. BO3HWKHOBEHME
OCHOBHbIX Py MHOrOK/IETOYHbIX OPraH1n3MoB.

OCHOBHble 3Tanbl 3BOMOUMM BbICLUMX pacTeHUA. OCHOBHblE apoMOpPdO3bl
pacTeHuid. Bbixof pacTeHWid Ha cyuwly. [losiBneHWe CMNOPOBbIX PAacTEHUIA U
3aBoeBaHMe UMW cywn. CeMeHHble pacTeHus. [TpoMCXOXAEeHWE LBETKOBbIX
PacTeHUA.

OCHOBHble 3Tanbl 3BOMOLMA XXMBOTHOrO Mupa. OCHOBHble apoMop(O3bl
XVBOTHbIX. BeHpcKas (hayHa. KeMOpUACKMIA B3pbIB — MOAB/IEHNE COBPEMEHHbIX
TUNOB. epBble XOPAOBbIe XXMBOTHbIE. YKM3Hb B BOAE. DBOMOUMA MO3BOHOUHBIX.
MponcxoxaeHne amubunin n pentunvin. TpPonCXoXKaeHWe MIEKONUTaOWMX
ntuy. MpuHUMN  KaoyeBoro apomopdgosa. OcBoeHWe 6eCro3BOHOYHLIMU 1
MO3BOHOYHBIMW YXUBOTHbIMU CYLUW.

Pa3BuTME XM3HM Ha 3emsie Mo 3pam M nepuogam: apxei, MnpoTepo3oMu,
Naneo3oi, Me3030i, KalHO30M. O6Llas  XapakTepucTMka KaMmaTa MU
reoornyecknx npoueccos. lMosiBNeHWe U pacuBeT XapaKTepHbIX OpraHM3MOB.
YrneobpasoBaHue: ero ycrioBus 1 BINAHKE Ha ra3oBblil COCTaB aTMOCKheEpbI.

MaccoBble BbIMMPaHUA — 3KOOMMYECKME KPU3MChI MPOLLIOro. MNpuynHbl 1
CNeACTBMSA MacCOBbIX BbIMMPaHMiA. COBPEMEHHbIA 3KOMOTMYECKUIA KPU3KUC, ero
ocobeHHOCTW. [Mpobnema coxpaHeHNs 6uopasHO06pa3ns Ha 3emse.

CoBpeMeHHas cucTemMa opraHMyeckoro mupa. MpuHUMNbl Knaccugukaymm
opraHn3mMoB. OCHOBHble CUCTEMATUYECKIME TPYNMbl OPraHNU3MOoB.

JlemoHcTpanuu

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

Tabnmubl 1 cxembl: «Cxema onbiTa ®. Pegu», «Cxema onbita J1. [Nactepa no
N3YYeHUI0 CaMOo3apoXKaeHUa XU3HU», «Cxema onbita C. Munnepa, I'. FOpu»,
«OTanbl  HEOPraHW4Yeckom  3BOMOLUMM»,  «[ €OXPOHOMOrMYecKas  LLKana»,
«HavasibHble 3Tanbl OpraHNYeckor 3BoIIOUUKY», «Cxema 06pa3oBaHUsi 3yKapuoT
NyTéM cumbuoreHesa», «CucTema >XMBOM npupodbl», «CTpoeHWe BUpyca,
«Apomopo3bl  pacTeHnn», «PUHMOPUTLI», «OAHOKNETOUYHbIE BOLOPOCUY,
«MHOrokneTouHble Bogopocn», «Mxu», «[1anopPoTHUKU», «[ 0/I0OCEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pacTeHWU», «Cxema pasBUTUS >XMBOTHOMO
Mupa», «ApoMopdo3bl XMBOTHbIX», «[llpocTelime», «KnWeyHoNonoCTHbIE,
«[1lnockKue yepBu», «YneHncToHormne, «PbIbbI», «3eMHOBO/HbIEe»,



«[pecmbiKatowmecs», «lTuubl», «Mnekonutalowme», «Pa3BUTUE XU3HN B
apXencKou ape», «Pa3BUTUE XN3HW B MPOTEPO30MNCKON 3pe», «Pa3BUTHE XKN3HU B
Mase030MCKOM 3pe», «Pa3BUTME XKU3HN B ME3030MCKOIN ape», «PasBUTME YKNU3HU B
KallHO30MCKOM ape», «COBPEMEHHAs CUCTEMA OPraHMYecKoro Mmmpas.

Ob6opyaoBaHue: repbapuyt  pacTeHUA  Pas/IMUHbIX OTAEN0B, KOMIeKuum
HaCeKOMbIX, BIaXKHble Mpenapartbl XXMBOTHbIX, PAKOBMHbI MOJITKOCKOB, KOMIEKLMN
WINOKOXMX, CKEeNeTbl MO3BOHOYHbIX D>KMBOTHbIX, 4ydena MTUL W 3BEPEN,
KONNEeKUMM OKaMeHeNoCTel, MOMe3HbIX WCKOMaeMbIX, MY/SHKU OpraHU4eckmx
OCTaTKOB OpraHu3MOoB.

BupryaabHaa Jabopatopuass paGora «MogennmposaHue  OnbITOB
Mwunnepa—HOpu No n3yyeHUto abMOreHHOro CMHTE3a OPraHNYeCKNX COeMHEHWI B
MepPBUYHOI aTMoCepe.

JlaGopaTopHasi pa6ora «/I3yyeHMe WM OMNMcaHMe WCKOMaeMbIX OCTATKOB
[PEBHMX OpraHn3MoB».

IlpakTHueckasi padora «VI3yyeHWe OCOOEHHOCTeN CTPOEHWUA pPacTeHWiA
Pa3HbIX OTAEN0B.

IpakTuueckas padora «l/13yyeHne 0COOEHHOCTEN CTPOEHUSA MO3BOHOUYHbIX
YXNBOTHbIX».

Tema S. [IpoucxoxkaeHue 4ej10BeKa — AHTPOIIOT eHe3

Pasfenbl 1 3a4a4m aHTponosorun. Metoasl aHTPOMOMOTUN.

CTaHOB/MIEHVE MpPeLCTaBNeHUn O MPOUCXOXAEHUM YefioBeKa. PennrnosHble
B0O33peHuns. COBpeMeHHbIe Hay4Hble TEOPUMN.

CXO0ACTBO YenoBeKa C XMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHNE YE/I0BEKa.
CBuaeTensCTBa  CXOACTBA  YefioBeKa C )KMBOTHbIMW:  CPaBHUTE/IbHO-
MOP®0/IOrNYECKNe, 3aMOPUOSIOrnNyecKue, (h131010ro-61MOXMMUYECKUE,
noefeHYeckne. OTNNYMS YENOBEKA OT XKMBOTHbIX. MPAMOX0X/AEHNE U KOMMNEKC
CBAAI3aHHbIX C HUM MPW3HaKOB. Pa3BUTME FO/IOBHOIO MO3ra v BTOPOI CUMHa/IbHOM
CUCTEMBI.

[BmxyLine cunibl (PakTopbl) aHTPOMOreHesa: 61UONOrMYecKmne, coumnasbHbIe.
COOTHOLLEHME BMONOTMYECKUX U COLMaIbHBIX (PaKTOPOB B aHTPOMOreHese.

OCHOBHble CTafMW aHTpororeHesa. PaHHWe 4enoBeKkoOOpasHble 06e3bsHbI
(MPOKOHCY/bI) U paHHWE MOHIUAbl — 06LLMe NPeaKn YenoBeKoobpasHbIX 006e3bsH U
nofen. ABCTpalonUTeKn — ABYHOrve Npeaku ntofein. Yenosek ymesnblid, nepsble
N3roTOBNEHNSA OpyaniA Tpyda. YenoBek NpsAMOXOAALWMA 1 MePBbIiA BbIXOL NtOMeN
3a npegdenbl  Agpukn. Yenosek rengensbeprckuii  —  0o6wniA  Npefok
HeaHJepTa/IbCKOro YesioBeKa M YesioBeka pasyMHOro. YenoBek HeaHZepTasibCKUM
Kak BWA NIOLEA XOM04HOro Knumata. YenoBek pasyMHblii COBPEMEHHOro TuMa,
[EHVUCOBCKMIA  YeNloBEK, OCBOEHME KOHTUHEHTOB 3a npefenamn  AGQpUKN.
ManeoreHeTMKa 1 NaneoreHoOMM1Ka.



OBO/IIOLMSA COBPEMEHHOIO YesioBeKa. ECTECTBEHHbIN OTOOP B MOMyNAUMAX
yenoBeka. MyTauUMOHHBIN npouecc M noaMMopgnsmM. MonynsaunoHHbIE BOJIHBI,
Apeid reHos, murpaumsa v «3ggeKkT ocHoBaTeNs» B MOMYNAUUAX COBPEMEHHOrO
Ye/loBEKa.

Uenoseyeckne pacbl. [loHATME O pace. bonbline packl: eBponeongHas
(eBpasuiickas),  aBCTpasio-HerpovaHas  (3KBatopuasibHast),  MOHro/IoMAHas
(asnatcko-amepukaHckas). BpemMa u nyTW paccefieHMs 4YenoBeka Mo MJaHeTe.
EAMHCTBO  4enoBeyecKUxX pac. HayyHad  HecoCTOATe/NIbHOCTb  pacu3ma.
Mprcnoco6seHHOCTb YenoBeka K pasHbIM  YCI0BUAM  OKPY)KAKOLLENn cpefbl.
BnvsHue reorpaduyeckor cpefbl M aperdda reHoB Ha MOPGONOrni  u
(h13monorunio YenoBeka.

MexaucumnanmHapHole  metodbl B (hm3mdeckoi  (BMOIOrMYecKoin)
aHTpornosornn.  3BOJIOLMOHHAA  aHTpOMosiorMa 1 NaeoaHTPONosorna
YesIoBeYeCKMX nonynauui. bruocoumanbHble MUCCnefoBaHMS NPUPOAbI YesloBeka.
VccnepoBaHvie KO3BOMOLMM BMONOTMYECKOr0 1 COLMaNbHOMO B YE/0BEKE.

JleMoHCTpauun

MopTtpeTsl: Y. dapsuH, J1. lukn, A. A. PornHckuid, M. M. Nepacmos.

Tabnmupl 1 cxembl: «MeTofbl aHTPONOMOrMN», «I"0NOBHOW MO3TI Ye/ioBeKa»,
«YenoBekoobpasHble 006e3bsHbI», «CKeneT u4enoBeka W CKeNeT LUMMMaH3e»,
«PyMMEHTbI 1 aTaBU3MbI», «[IBUXYLLME CU/bI aHTPOMNOreHe3a», «3JBOJHOLMOHHOe
PEBO  4YenoBeKa», «ABCTPa/iONUTEK», «YenoBek  yMenblit»,  «Yenosek
MPAMOXOAALLMIA», «[JeHNCOBCKUIA YenoBek» «HeaHaepTanbLbl», «KpoOMaHbOHLLbI»,
«[peakn yenoBeka», «3JTanbl 3BO/THOLNN YeoBeKa», «Pacbl Ye/I0BEKa».

O6opyaoBaHMe:  MYNsHKM  OKaMeHeslocTeld, NpeAMeTOB  MaTepuasibHOWA
KynbTypbl MPeAKoB  4enoBeka, penpogykuun  (dortorpadun) KaptmH ¢
MUMONOrNYECKUMN 1 OUBNENCKMMUN  CHOXKETaMM  MPOUCXOXAEHNA Ye/l0BeKa,
(hoTorpadmv Haxo[oK MCKOMaeMbIX OCTATKOB Ye/IOBEKA, CKENeT YesIoBeKa, MOAE/b
yepena 4enoBeka W Yepena LUMMMaH3e, MOAeNb KUCTU YesloBEKa U KUCTU
LUMMMaH3e, MOJeNn Topca NPeAKOoB Ye/loBekKa.

JlaGopaTtopunass paGora «/I3yyeHVe O0COOGEHHOCTe CTPOEHUS CKeneTta
4e/lI0BEKa, CBA3AHHbLIX C MPAMOX0XAEHNEeM.

IpakTHyeckasn padora «/13yyeHre 3KOMOrMYeCKMX afanTaLin YeioBeKa.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalolleil cpeaoi

3apoxaeHue n passutune akonoruu B Tpygax A. N'yméonbara, K. @. Pynbe,
H. A. CeBepuoBa, 3. l'ekkend, A. TeHcnn, B. H. Cykauésa. Pa3fenbl 1 3agaun
aKonoruun. Cea3b 3KONOrUKU ¢ ApYrMMn HayKamu.



MeToabl 3konoruun. lonesble HaGNIOAEHUA. OKCMEPUMEHTbI B 3KOJIOTUN:
npupogHble ¥ nabopatopHble. MogenvmpoBaHue B 3KOMOTMK.  MOHUTOPUHT
OKPY>KatoLLLEW Cpefibl: NOKa/IbHbIN, PErnMoHasbHbIA U rNobanbHbIN.

3HauyeHne  3KOMOTMYECKUX 3HAHWIA AN YenoBeKa.  IKOJOrMyeckoe
MMPOBO33PEHNE KaK OCHOBa CBfA3el 4YesioBevecTBa C npupogon. dopmmposaHue
3KOJIOTUYECKOWN KY/bTYPbl M 3KOIOMMYECKOW FPaMOTHOCTU Hace/leHuns.

JleMoHCTpanun

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

Tabnuupl 1 cxembl: «Pa3genbl akonornm», «Metogpl 3Konormm», «Cxema
MOHUTOPMHIa OKPY>KatoLLEein cpefbl».

JlaGopaTtopnass  paGora  «l/I3yyeHme MeTOLOB  9KOJIOTMYECKMX
nccneaoBaHuin».

Tema 7. Opranu3msl U cpea OOUTAHUS

JKonormyeckme akTopbl K 3aKOHOMEPHOCTK UX AeincTeudA. Knaccugukaums
3KOJIOTMYECKMX (haKTOPOB: abMOTMYECKME, BUOTUYECKIME, aHTPONOreHHble. ObLume
3aKOHOMEPHOCTW [eNCTBUA 3KOMornyeckmx haktopos. lMpasuno muHumyma (K.
LLinpeHrens, HO. JInbux). TonepaHTHOCTb. IBPUOUMOHTHbIE U CTEHOOWOHTHbIE
OpraHu3Mbil.

AbnoTtunyeckme qaktopbl. CBeT KakK 3KOMOrMyeckuin haktop. [eincteve
pasHbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHuM3mbl. DKOMOrMYeckue rpynmbl
PaCTEHUA WM >KMBOTHbIX MO OTHOLUEHWIO K CBeTy. CurHasbHas posib CBeTa.
doTonepmoaunsm,

TemnepaTypa Kak 3KOMOrMyecknin aktop. [eicTBve TemnepaTypbl Ha
opraHusmbl. OMKMNOTEPMHbIE U TOMOMOTEPMHbIE OPraHn3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIEe OpraH3Mmbl.

BnaXHOCTb Kak 3KOMOrmyeckmin aktop. [pucrnocobneHns pacTeHuin K
NoAAepxaHnio BoAHOro GanaHca. Knaccugmkaums pacTeHUiA Mo OTHOLUEHUIO K
Boge. MprcrnocobeHNs XNBOTHLIX K U3MEHEHUIO BOAHOIO peXxxnuma.

Cpefbl 06MTaHMS OpPraHM3MOB: BOAHasi, Ha3eMHO-BO3[YLLUHas, MOYBEHHas,
rnybuvHHas  MOAMOYBEHHAs,  BHYTPUMOPraHuM3meHHas.  PUNKO-XUMUYECKME
0COGeHHOCTN cpen 06uTaHUst opraHu3amMoB. [lpucrnocobneHnss OpraHM3mMoB K
YKN3HW B pa3HbIX cpefax.

Buonornyeckne puTmbl. BHewHWe M BHYTpPeHHWE pUTMbl. CyTOYHblE U
roguyHble puUTMbl. MPUCNOCO6IEHHOCTL OPraHM3MOB K CE30HHbLIM M3MEHEHUAM
YCNOBUIA XN3HN.

YKn3HeHHble  (hOpMbl  OpraHu3MoB. T[TOHATME O >KU3HEHHOW  opwme.
YKn3HEHHbIe POPMbI PACTEHWIA: AepeBbS, KYCTapPHUKM, KYCTapHUYKW, MHOTOMIETHME



TpaBbl, OAHOMETHUE TpaBbl. YXM3HEHHble (OPMbI >KMBOTHbIX: TMAPOBUOHTI,
re06MoHTbI, a3POO6MOHTLI. OCOBEHHOCTI CTPOEHNSA 1 06pasa XN3HW.

buotuyeckme  paktopbl.  Buabl  GMOTMYECKMX  B3aMMOLENCTBUMN:
KOHKYPEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero ¢opMbl. MNapasntusm, Koonepauus,
MYyTYyasin3M, KOMMeHCann3M (KBapTMPaHTCTBO, HaX/1eOHNYEeCTBO). HeTpodmyeckme
B3aumogenctema  (Tonuueckue,  Qopuyeckne,  (abpuyeckmne).  3HayeHume
OMOTUYECKNX B3aMMOLENCTBAMA [/ CYLLECTBOBAHWA OpPraHM3MoB B Cpefe
06uTaHMA. MPUHLMMN KOHKYPEHTHOIO UCKHOYEHMS.

JdeMoHCcTpaIMuA

Tabnuubl N CXembl: «3JKOMornyeckne Maktopbl», «CBETOBON CMEKTP»,
«OKONOrMYECKMe TPYMMbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «Ten/OKPOBHbIE
XXVBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «PU3MONOrMYecKne aganTaumm
XXUBOTHbIX», «Cpefbl 00UTaHWA OPraHU3MoB», «BKONOrNYecKkne PUTMbI»,
«KM3HEHHbIE  (DOPMbI  pacTeHU»,  «KM3HEHHble  (DOPMbI  XKMBOTHbIX»,
«DKOCUCTEMA LLUMPOKOMCTBEHHOTO Jleca», «9KOCUCTEMA XBOWHOTO fieca», «Lienwu
NUTaHNA», «XULHUYECTBO», «[llapasntnam», «KOHKypeHUus», «CrUMOKno3»,
«KOMMeHcann3m».

O6opyaoBaHMe: repbapun PacTeHUn U XMUBOTHbIX, MPUCMOCOBNEHHBIX K
BMIUAHUIO Pa3/INYHbIX 3KOMOMMYECKMX (DaKTopoB, repbapun CBETONHOMBLIX,
TeHeNtOMBbLIX N TEHEBbLIHOC/IMBLIX PACTEHWIA, CBETONHOOMBbIE, TeHeNOOMBbIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUs, repbapun 1 KOMNeKUMn Tensiontoomssbix,
3MMOCTOMKNX, MOPO30YCTOMUMBBLIX PAaCTEHWUIA, Yy4yena NTULL U 3BEPER, repbapumn
pacTeHuid, OTHOCALLMXCA K rurpodmTam, Kcepogutam, mMe3ouTam, KOMHATHbIE
pacTeHus AaHHbIX TPYMM, KOMMeKUUN XXMBOTHBIX, 0OMTaOLWMX B pas3HbIX cpeaax,
repbapMm 1 KOMNEKUUW pacTeHUW W XKUBOTHbLIX, 06/1afatolmx Yeptamu
MPUCMOCO6/IEHHOCTN K CE30HHLIM W3MEHEHMSIM YCNOBUW XWU3HW, repbapum u
KONNEeKUMM PacTEHUA N XKMBOTHBIX PasIMUHbIX YKMU3HEHHbIX (DOPM, KOMNEeKUMM
YXMBOTHbIX, Y4aCTBYHOLLMX B Pa3IMUYHbIX OUOTUYECKMX B3aMMOAENCTBUSAX.

JlaGopaTtopnass padora «BblfBneHMe npucnocobneHnii opraHM3MoB K
B/IMSAHWIO CBETa.

JlaGopaTtopnasi padora «BblfBNeHMe npucnocobneHniA opraHM3MoB K
B/IMSHUIO TEMMEPATYpPbI».

JlaGoparopHuass paGora «AHATOMWYECKME OCOOGEHHOCTU PacTEHUA U3
pasHbIX MeCT 06UTaHMA».

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

IKOMOrMYeCKe  XapakTepuctTukum  nonynduymu.  llonynaums  Kak
buonorunyeckas cuctema. Posib HEOLHOPOAHOCTU CPefbl, (PM3NYECKUX BapbEPOB U
0C06eHHOCTEN 6roorny BULOB B (hOPMMUPOBAHM MPOCTPAHCTBEHHOWN CTPYKTYpbI
nonynaumit. OCHOBHble MoKasaTe/in MONyNAUMn:  YMUCNEHHOCTb, MOTHOCTD,



BO3pacTHad M MoJ/ioBas CTPYKTypa, POXKAAEMOCTb, MNPUPOCT, TeMn pPOcCTa,
CMEPTHOCTb, MUTpaLus.

JKosnormnyeckaa CTpyktypa nonynsaumu. OueHKa YMCNeHHOCTM nonynauum.
AvHamunka nonynaumm u eé perynauma. buotmueckuii noTeHuman nonynauuu.
MopgenvpoBaHue gUHaMUKN nonynaunn. Kpneble pocta YNCNIEHHOCTU NONYNALMN.
KpuBble BbDKMBaAHWA. Perynauus 4MCNEHHOCTW NOMynaumin: ponb (HakTopos,
3aBUCALLMX U He 3aBUCALLMX OT MIOTHOCTU. DKOMOTMYeCKue cTpaTermm Buaos (r- v
K-cTparerun).

[MoHATME 06 3KOMOrMyeckom Huwe Buaa. MectoobutaHme. MHOroMepHas
MOAENb 3KONMOrMYecko Huwm k.M. XaTumHCOHa. Pa3mepbl 3KOMOrMYeCKOMn
HULWW. MoTeHUMaNbHaa 1 pean3oBaHHaa HULLIN.

Bug kKak cuctema nonynauuid. Apeanbl BMAOB. Buabl U X XU3HEHHble
CTpaTerun. AKOOrMYecKne IKBUBAIEHTI.

3aKOHOMEpPHOCTW MOBEAEHMS U MUrpauuid XXMBOTHbIX. Buonornyeckue
NHBAa3NN Yy>KepoaHbIX BUAOB.

JleMoHCTpauun

MopTpeT: XK. . XaTUMHCOH.

Tabnuupbl M CXeMbl: «JIKOMIOTMYECKME XapaKTEPUCTUKN  MONYALMN»,
«[lpocTpaHCcTBEHHAaA  CTPyKTypa  nonynauyum», «Bos3pacTHble  nupamunibl
nonynaunmn», «CKOpPOCTb  3ace/ieHnsa  MOBEPXHOCTM  3eMn  pPas/IMYHbIMU
opraHusaMamm», «Mogesb 3KONOrnmyeckom HUWm K. V. XaTunmHcoHa».

O6opyaoBaHue: repbapum pacTeHN, KONNEKLMM XXMBOTHBIX.

JlaGopaTtopuass  padora  «[1puUCNOCOGNEHNS  CEMSH  pacTeHUd K
pacceneHunIo».

Tema 9. Ikos0rusi c000IECTB. IKOJIOTHIECKHE CUCTEMBI.

CoobllecTBa opraHvM3moB. buoueHO3 M ero CcTpykTypa. CBs3u mexay
opraHu3mamu B 6MOLIEHO3E.

Jkocuctema Kak OTKpbiTas cuctema (A. K. TeHcnm). PYHKUMOHANbHbIE
GNOKM OpraHM3MoB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefyLEHTbI.
Tpodmueckme ypoBHW. Tpoduueckne uUenn U ceTn. ABUOTUYECKME BOKM
aKocucTeM. [MouBbl 1 UMbl B 3KocUcTeMax. KpyrosopoT BeLLECTB U NMOTOK 3Hepruu
B 9KOCUCTEME.

OCHOBHble  MoOKasaTenu  3KocucTeMbl.  buomacca ¥ nNpoayKums.
JKonornyeckme nNupaMmmnibl Ynces, Giomacchl U 3HEPTUN.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HanpaBnieHHble 3aKOHOMEpPHbIE CMeHbl COO0OLLEeCTB — CyKueccuun. epBrYHbIE U
BTOPMYHbIE CYKLECCUM W UX MNPUYMHbL. AHTPOMOreHHble BO3AENCTBUA Ha
cykueccun. KnmmakcHoe coobLectso. briopasHoobpasue v nosHoTa Kpyrosopora
BeLLECTB — OCHOBa YCTOMUYMBOCTM COOOBLLIECTB.



[MprpoaHbIe 3KOCUCTEMbI. Dxocucmemsl 03€p u pek. IKocucmemvl Mopeli u
oKxeanos. IKocucmemvl MyHOp, J1ecos, cmenel, NyCMmulHb.

AHTpOI'IOFGHHble 3KOCUCTEMDI. ArpO3KOCI/ICTeMa. ArpOLIIEHO& Pasnnuuns
MeXay aHTPOMNoreHHbIM1U 1 NpupogHbIMMN 3KOCUCTEMaMN.

Yp6o3skocuctembl. OCHOBHble KOMMOHEHTbI ypboakocucTem. [opoackas
nopa © ayHa. CuHaHTpOMM3auUMa TOPOACKOM (hayHbl. Buonorunyeckoe wu
X035IMCTBEHHOE 3HaYeHue dlf'PO3KOCUCTEM U yp603KOCI/ICTEM.

3aKOHOMEPHOCTM (hOPMMPOBAHNSI OCHOBHbIX B3aMMO/ENCTBUIA OpraHU3mMoB B
aKocuctemMax. Ponv kackadnoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 6 yHKYuoHUposanuu sxkocucmem. 'ePEHOC IHEPTNUN M BELLECTB Mexay
CMEXHbIMM 3KOCUCTEMaMW. Y CTOMUYMBOCTb OpraHn3mos, I'IOI'Iy]'IFlLIII/II‘/JI N 3KOCUCTEM
B YC/TOBUAX €CTECTBEHHbLIX N aHTPOMNONeHHbIX BO3A€I7ICTBI/II7I.

Mexanuzmwi 8030eticmeus 3a2pA3HEeHUll  PA3HLIX Mmunog Ha
CYOOPaHUIMEHHOM, OPSAHUSMEHHOM, NONYJISIYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL  IKONIO2UYECKO20 — HOPMUPOBAHUS — AHMPONO2EHHO20  B030€liCMBUs.
MeTO,ﬂ,OﬂOFVIﬂ MOHUTOPUHIa ECTECTBEHHbLIX N aHTPOMOT€HHbLIX 3KOCUCTEM.

JleMoHCTpauumn
MopTpeT: A. XK. TeHcnn.
Tabnmupl 1 cxembl:  «CTpykTypa  6MOLEHO3a»,  «3JKOCUCTeMa

LUIMPOKOIUCTBEHHOTO f1eca», «3KOCUCTEMA XBOMHOMO feca», «PYyHKUMOHaIbHbIe
rpynnbl OpraHM3MoOB B 3KOCUCTEMe», «KpyroBOpOT BELIECTB B 3KOCUCTEME®,
«Llenn nuTaHnsa (NacTouwHas, AeTPUTHasA)», «OKONOrnMyeckas nupammaa Yncens,
«DKOMornyeckas nupammaa 6momacchl», «3KOOrMYeckas nmpamuaa 3HePrum»,
«O6pasoBaHmne 60n10Ta», «lepBryHasa cykueccus», «BocctaHOBNEHME fieca nocse
noXxapa», «3KocucTema o03epa», «ArpoLeHo3», «KpyrosopoT BELLECTB U MOTOK
3HEpPrum B arpoueHose», «Mpumepbl Ypo03KOCUCTEM.

O6opyaoBaHue: repbapuv pacTeHWI, KONNEKLMM HACEKOMBIX, Yyyesna NTuL, v
3Bepen, repbapun KynbTypHbIX 1 AUKOPACTYLLMX pacTeHWI, akBapuym Kak Mofenb
9KOCUCTEMBI.

IIpakTuyeckas padora «/3yyeHne 1 onmcaHne ypo0o3aKoCUCTEMbI.

JlaGopaTtopHasi padora «/I3ydeHne pa3HOOOpa3nsi MeSIKUX MOUBEHHbIX
YNIEHUCTOHOTMX B Pa3HbIX IKOCUCTEMAX.

DKcKypeusi «KCKYPCUA B TUMUYHBIA GroreoueHo3 (B AybpaBy, 6epesHsik,
e/IbHUK, Ha CYXOA0/bHbIA NN NOMMEHHbIV YT, 03ep0, 60/10TO)».

DKeKypeusi «IOKCKYpCUs B arposkocuctemy (Ha mnone wan B Tenn4yHoe
XO035IMCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

Buocthepa — obuennaHetapHasd 060n104ka 3emMnn, rAe CyLWecTBYeT WK
CyLLLeCTBOBasa XXWU3Hb. Pa3BUTMe npeacTas/ieHnini o Gruoctepe B Tpygax 3. 3kocca.



YueHue B. V. BepHaackoro o 6uocepe. Obnactn 6rocdepsl 1 eé cocTtas. XKnBoe
BeLLEeCTBO Grocdepbl 1 ero PyHKUUN.

3aKOHOMEPHOCTW CyLlecTBOBaHNA Guocdepbl. OcobeHHOCTM Buocthepbl Kak
rno6anbHOM aKocucTeMbl. UHaMMYeCcKoe paBHOBecue B Grochepe. KpyroBopoThl
BELLLECTB 1 BUOreoXMMmYecKme UUKbl (yrnepoda, a3orta). PUTMUYHOCTbL SIBNEHWIA
B Grocdgepe.

30HasIbHOCTL  6uoctepbl. oHATME O 6MOMe. OCHOBHble OMOMbI CYLLK:
TYHApPa, XBOHbIe Nleca, CMeLlaHHbIe 1 LUMPOKOIMCTBEHHbIE fleca, CTenu, caBaHHbI,
MYCTbIHW, TPONUYECKNE fleca, BbICOKOropbs. KNnmar, pacTuTesibHbIA 1 XXMBOTHBIN
MUP GUOMOB CyLLN.

CTpyKTypa 1 (DYHKLMA XXUBLIX CUCTEM, OLIEHKA MX PECypCHOro noTeHumana n
GrochepHbIX YHKLNNA.

JlemoHcTpanuu

MopTpeThbl: B. . BepHaackuid, 3. 3tocc.

Tabnmupl 1 cxembl: «I"eoctepbl 3emnn», «KpyroBopoT asoTa B MPUPoAe»,
«KpyroBopoT yrnepoga B npupopae», «KpyroBopoT Kuciopoga B NpUpoae,
«KpyroBopoT Bofbl B npupoge», «OCHOBHble 6MOMbI CyLIn», «Knumatunyeckue
nosica 3emnn», «TyHapa», «Taira», «CMmellaHHbIli nec», «LLIMPOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA NeC».

O6opyoBaHue: repbapun pacTeHNn pasHbIX 6UOMOB, KOMNEKLMN XKNBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

SKONOrnyeckne Kpusucbl M KX NpUYMHbL. Bo3fdeiicTBME YenoBeka Ha
buoctepy. 3arpsisHeHVMe BO3AYLIHON cpedbl. OxpaHa BO3dyXa. 3arps3HeHuWe
BOoAHOM cpefbl. OxpaHa BOAHbIX pecypcoB. PaspyuwleHne noysbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHMe KnmarTa.

AHTPOMNOreHHOe BO3JENCTBME HA PAaCTUTE/bHbIA M XMBOTHbIN MUp. OXpaHa
PacTUTENIbHOTO U >XMBOTHOrO Mupa. OCHOBHble MPUHLUWMbI OXpaHbl MPUPOALI.
KpacHble KHuUrn. Oco60 oxpaHsemble npupoaHble Tepputopun  (OOTNIT).
BoTaHn4yeckme cagpbl 1 300/10rMYECKmEe NapKu.

OCHOBHblE NPUHLMMNbI YCTOMYMBOIO Pa3BMTUA 4esloBeYeCTBa U NPUPOAbI.
PauvoHanbHOE  MpUPOAOMNONb30BaHNME M COXpaHeHWe  BMONOrM4Yeckoro
pasHoobpasmsa 3emnn. O6LIMEe 3aKOHOMEPHOCTM [/106a/1bHbIX 3KOMOrMYECKMX
Kpn3ncoB. OCO6EHHOCTW COBPEMEHHOIO KpM3nca 1 ero BepPOosiTHbIE MOC/eACTBUS.

Pa3BuTMEe METOAOB MOHWUTOPMHIa PasBUTUA  OMAacCHbIX TEXHOTEHHbIX
npoueccoB. Cucmemuvie UCCIe008aHUSL nepexooa K pecypcocbepezaroujeil U
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcol.
HaquHaﬂbele uH(ﬁOpMaL;MOHHble cucmemal, 05601’16'{1/1661}01/141/18 ()ocmyn K
umj)opmauuu nO COCMOSAHUIO OMOENbHbIX 6U006 U 3Kocucmem. OcHogbl



sKopeadburumayuy 3Kocucmem u Ccnocob6os 60pvobl ¢  OUONOBPENHCOCHUIMU.
PeKOHCWlpyKMM}Z MOPCKUX U HA3EMHBIX 9KOCUCMEM.

JleMoHCTpanun

Tabnmupl M CXeMbl:  «3arpsasHeHue  atMmocdepbl»,  «3arps3HeHue
rmapocdepbl», «3arpsasHeHne MouBbl», «lMapHMKOBbIA  adidekT», «Oco60
OXpaHsieMble NPUPO/HbIE TEPPUTOPUN», «Moaenn ynpaBaseMoro Mupa.
O6opyaoBaHue: ¢oTorpaum OXpaHSEMbIX PaCTEHMI U XMBOTHbIX KpacHoi
KHUrK Poccuiickon deaepaunm, KpaCHON KHUMM permoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BNOJIOTYHN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B CTPyKTYpe NNMYHOCTHBIX pe3ynbTaToB OCBOEHMSI MPOrpaMmMbl Mo 6MONOrnm
BblAe/leHbl CNefytoLme COCTaBAoLME: 0CO3HAHNE 00YyYatoLLMMUNCS POCCUINCKON
rpaXX4aHCKON NMAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOONPefeneHnto, wuanuuue momueayuu K  OOYYEHUIO  BMOMOrWK,
yerenanpasientoe paszeumue BHYTPEHHUX YOEXOEHWA NIMYHOCTM Ha OCHOBE
K/HOYEBBLIX LIEHHOCTENW WM UCTOPUYECKUX TpaguuuiA pasBUTUA GMOMOrMYECKOro
3HaHWA, 2comosHocmb u cnocobrocms 00Y4aOLLMXCA PYKOBOLCTBOBATLCA B CBOEM
[eATeNIbHOCTN  LIEHHOCTHO-CMbIC/IOBBbIMW  YCTAHOBKaMM, MPUCYLLMMWN  CUCTEME
6uonornyeckoro  06pa3oBaHUsl, Haauuue  npaocosnanus  IKONOrMYECKON
KY/bTYpbl, cnocobrocmu cmasums LENN N CTPOUTL XXU3HEHHbIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MPOrpamMmMbl Mo 6MOMOrNK AOCTUraKOTCA
B e4MHCTBE Y4eOHOMW MW BOCNUTaTE/IbHOM [AeATe/IbHOCTU B COOTBETCTBUM C
TPaAULNOHHBIMW POCCUACKAMUN COLMOKYNbTYPHBIMU, UCTOPUYECKUMU U LYXOBHO-
HPaBCTBEHHbIMM LEHHOCTSAMW, MPUHATLIMKA B OOLLECTBE MpaBuiaMu 1 HOpMamMu
MoBeAeHMs N CMOCOOCTBYIOT MpoLeccam CaMOMO3HaHWA, CaMOBOCMUTaHUS W
CaMOopa3BUTWSA, PasBUTUA BHYTPEHHEW MNO3NUUM  NINYHOCTM, MaTpMoTU3Ma U
YBXKEHUS K 3aKOHY W MpaBonopsaKy, YenoBeky Tpyda u crtapliemy MoKOJeHWHO,
B3aMMHOI0 YBaXKEHWs, OEPeXXHOro OTHOLUEHWS K KY/IbTYPHOMY Hac/efuio U
TpaaMuuaM MHOFOHaLMOHaNbHOro Hapoga Poccuiickoit ®eaepaummn, npupoge u
OKpY>KaroLLeli cpee.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Yy4yeOHOro npeameta «buonoruns»
[O/MKHbI OTpaXKaTb rOTOBHOCTb M CMOCOOHOCTbL 06YYatOLLMXCA PYKOBOACTBOBATLCS
COpMUPOBAHHOW BHYTPEHHEN MO3NLMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LLecTBa, PacLUMPEHNE YXMU3HEHHOMO
OnbITa W OMbITa AeATeIbHOCT B NPOLIECCE peasin3almm OCHOBHBIX Hamnpas/ieHWI
BOCNUTATENIbHON AeATeNIbHOCTI, B TOM YIC/E B YaCTW:

1) rpaIaHCKOro BOCIIMTAHUS:

CHOPMMPOBAHHOCTb MPaXKAaHCKOM NO31LMK 06YyYatoLLErocst Kak akTUBHOMO U
OTBETCTBEHHOr0 Y/leHa POCCUIACKOro 06LLEeCTBa;

OCO3HaHMe CBOMX KOHCTUTYLMOHHbLIX MpaB W 00653aHHOCTEN, YBaXKeHue
3aKOHa 1 NpaBonopsaKa;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW AeATeNIbHOCTU MpU  CO34aHMK
YyUYebOHbIX MPOEKTOB, PELleHMN YYeOHbIX M MO3HaBaTe/IbHbIX 3a4ay, BbIMOIHEHUM
BMONOrNYECKNX 3KCNEPUMEHTOB;

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

YMEHNE YUnTblBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOMO
B3aMMO/ENCTBUS NMOAEN C PasHbIMU YOEXAEHUAMU, KYNbTYPHbIMU LLEHHOCTAMM U
COLMaNbHBIM NOMOXEHUEM;

FOTOBHOCTb K COTPYAHWYECTBY B MPOLECCE COBMECTHOMO BbIMOJIHEHUS
yyebHbIX, MNO3HaBaTeNbHbIX W  WCCMEA0BATENbCKAX 3afa4y, YBaXUTE/IbHOIo
OTHOLUEHMSA K MHEHWIO OMMOHEHTOB MNpPU 0O6CYXAEHWM CMOPHbLIX BOMPOCOB
OM0/IOTMYECKOr0 COflePXKaHUs;

FOTOBHOCTb K N'YMaHWTAPHOW W BOSIOHTEPCKOW AeATeNIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

cthopMMpPOBaAHHOCTb POCCUIACKOW rpaXKAaHCKo NAEHTUYHOCTN,
NaTpMoTU3Ma, YBaXXEHMSI K CBOEMY Hapofy, 4YyBCTBa OTBETCTBEHHOCTU nepef
PoanHoi, TopAocTM 3a CBOM Kpail, CBOK PoAMHY, CBOW A3blK U KYNbTypy,
MPOLL/OE U HacTosLLee MHOrOHaLMOHaIbHOro Hapoga Poceuu;

LIEHHOCTHOE OTHOLLEHME K NPUPOLHOMY Hac/neauto 1 NaMsaTHUKaM Npupopbl,
AOCTVKEHMSM Poccum B HayKe, UCKYCCTBE, CMOPTe, TEXHONOTUAX, TPYAE;

CMOCOOGHOCTb OLIEHMBATb BK/a[, POCCUIACKMX Y4YE€HbIX B CTaHOB/EHWE W
pasBuTMe OMONOrMK, MOHUMAHWUSA 3HaYeHWs OUOMOrMM B MO3HAHWM 3aKOHOB
MPUPOALI, B XXM3HM Ye/ioBeKa U COBPEMEHHOMO 06LLECTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHMe AyXO0BHbIX LIEHHOCTEN POCCUINCKOro Hapoaa;

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOr0 NOBEAEHWS;

CMOCO6HOCTb OLEHMBATL CUTYaUUIO U MPUHMMATb OCO3HaHHbIE PELUEHUS,
OPVEHTUPYSCb Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTMW;

0CO3HaHWe NIMYHOr0 BKMaga B MOCTPOEHUE YCTOMNUMBOro ByayLLero;

OTBETCTBEHHOE OTHOLLIEHVE K CBOMM POAUTENAM, CO3AaHNI0 CEMbM Ha OCHOBE
OCO3HAHHOIO MPUHATUA LEHHOCTE CEMEMHOM >XM3HW B COOTBETCTBUM C
TpaaMuusaMm HapoaoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

3CTETUYECKOE OTHOLUEHME K MUPY, BKIHOYas 3CTETUKY ObiTa, Hay4yHOro wu
TEXHNYECKOro TBOPYECTBA, CNOpPTa, TPY/Aa, 00LLECTBEHHbIX OTHOLLEHWIA;

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



FOTOBHOCTb K CaMOBBIP&XXEHUIO B pPasHbIX BMAAX WCKYCCTBA, CTPeM/IeHue
MPOSABNATL Ka4ecTBa TBOPYECKOMN IMUHOCTU;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOIIMOHAJIIBHOI'O 6JIaFOHOJIy‘II/Iﬂ:

MOHMMaHVe W pealn3auMst 340pOBOro U 6e30nacHOro o06pasa >KM3HM
(3nopoBoe  nuTaHWe,  COOMKOLEHWE  TUTMEHWYECKUX MpaBuil U HOPM,
cOaNaHCMPOBAHHbIN  PeXXMM  3aHATMIA M OTAbIXa, perynspHas  Qusnyeckas
aKTVBHOCTb), OEepeXXHoro, OTBETCTBEHHOr0 W KOMMETEHTHOrO OTHOLUEHMS K
COBCTBEHHOMY (hM3MYECKOMY M NCUXMUYECKOMY 3[0P0BbLHO;

MOHMMaHVWe LEHHOCTM MpaBun  WHAMBUAY&/IbHOTO W KOJIJIEKTUBHOIO
6e30MacHOro noBefeHNs B CUTYaLMAX, YTPOXKAOLLMX 300POBbIO N XXU3HU NOLEN;

0CO3HaHWe MOCNeACTBUA U HEMPUATUA BPedHbIX MPUBbIYEK (YnoTpebreHus
a/TIKOr0/151, HAPKOTUKOB, KYpeHNs);

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCT MacTepcTBa, TPYLON00VE;

FOTOBHOCTb K aKTUBHON [eATe/IbHOCTU TEXHOMOMMYEeCKOn U COLMasbHOM
Hanpas/IeHHOCTW, CMOCOOHOCTb MHWULMMPOBATL, M1AaHUPOBATb U CaMOCTOATE/IbHO
BbINO/HATL TaKyt0 AeATeIbHOCTb;

MHTEPEC K Pas/iMyHbIM cepam NpodeccuoHaibHON AedaTeNIbHOCTH, YMeHue
COBepLUaTb OCO3HaHHbIA BblIOOp Oyaylled npodeccun U pPean3oBbIBATH
COOCTBEHHbIE XXN3HEHHbIE MNJaHbl;

rOTOBHOCTb M CMOCOGHOCTbL K 06pa3oBaHUIO M CamMo0bpa3oBaHMIO Ha
MPOTSHXKEHNN BCEW XKN3HMU;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

3KOMOTrMYeCKM LienecoobpasHoe OTHOLUEHME K MNPUpofe KakK WCTOYHUKY
YW3HW Ha 3eM/e, OCHOBE eé CyLLLeCTBOBaHNS;

MOBbILLIEHNE YPOBHA 3KOMIOTMYECKOM Ky/bTypbl: NpUoGpeTeHne orbiTa
MNaHMPOBaHWUS MOCTYNKOB W OLUEHKM WX BO3MOXHbIX MOCNeACTBUNA A1
OKpY>KatoLLIEW cpefibl;

0CO3HaHWe rnobasbHOro XapakTepa 3KOMOMMYECKUX MPo6/eM U nyTein mx
peLleHmns;

CNOCOOHOCTL WMCMOMb30BaTb MNPUOOpPETaeMble MPU  U3YyYeHUM BUOIOTUK
3HAHUA W YMEHUs MNPV pelleHuM npobnem, CBA3AHHbIX C  pPauOHa/IbHbLIM
NMPUPOAONO/bL30BaHNEM  (COGMOAeHMe  NpaBu/  MOBEAeHWA B MPUPOAE,
Hanpas/IeHHbIX Ha COXpaHeHWe paBHOBECUS B 3KOCUCTEMax, OXpaHy BWAOB,
aKocucTem, brocgepsl);

aKTVBHOE  HenpuaTMe  [JeNCTBMIA, MPUHOCALUMX BpeL  OKpyXKatoLei
MPVUPOLHON cpefe, YMeHWe MPOrHO3MpoBaTb HebMaronpuATHbIE 3KOMOTMYeCKMe
nocneAcTens NpeanpUHNMaeMbIX AeACTBA U NPeaoTBpaLaThb Ux;



HanM4yme pas3BMTOro 3KOMI0rMYECKOTO MbILLSIEHWNSA, 3KOMOMMYECKOW Ky/bTYpbl,
onbITa [eAaTeNbHOCTH 3KOJIOTMYECKOM Harpas/IeHHOCTH, YMEHMS
PYKOBOACTBOBATbCA UMW B MO3HaBaTe/lbHOM, KOMMYHUKATUBHON M COLMUa/IbHOM
MPaKTMKe, FOTOBHOCTU K YHYaCTUIO B MPaKTUYEeCKON AeATe/lbHOCTU 3KO0MMYECKOM
Hanpas/IeHHOCTY;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

ChopMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKn M 0OLLECTBEHHOW MPaKTWKW, OCHOBAHHOIO Ha Auaore
Ky/bTyp, CNOCO6CTBYOLLEr0 OCO3HAHMIO CBOEr0 MecTa B MOSIMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM WM 4MTaTe/IbCKOM Ky/bTypbl Kak CpefcTsa
B3aMMOZENCTBUSA MeXAY N0AbMU Y MO3HaHWUA MUPa;

MOHWMaHWe cneunpukn OUONOrMM KaK Hayku, OCO3HaHUS eé poin B
(hopMMpPOBaHNM  PaLMOHASIBHOrO Hay4HOr0 MbIW/IEHNS, CO34aHWUM  LeOCTHOro
NpeacTaBneHns 06 OKpyXKatolwemM Mupe Kak O efMHCTBE NPUPOAbl, YesloBeKa U
06LLecTBa, B MO3HaHWM MPUPOAHBLIX 3aKOHOMEPHOCTE W pelleHnn Mpobem
COXpaHeHus NPUPOAHOro paBHOBECHUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOTUN AN COBPEMEHHON LMBUU3ALMN:
obecreyeHnss HOBOrO YPOBHS PasBUTUS MeAULMHbI, CO3AaHue MepcrneKTUBHbLIX
OMOTEXHOMOrNIA,  CNOCOGHbLIX  pellaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUSA
4e/I0BEYECTBa, MOMCKa NyTei BbIX0Aa M3 rnobasibHbIX 3KOM0rMYecKnx npobnem u
obecrneyeHMs  nepexoga K  YCTOMYMBOMY  pasBUTUIO,  palvoHasIbHOMY
MCNONb30BaHNIO MPUPOAHBLIX PECYpCoB M (POPMMPOBAHMIO HOBbIX CTaH4ApPTOB
XW3HU;

3aMHTEPECOBaHHOCTb B MOJMYYEHUN OUONMOTMYECKUX 3HAHUI B LeNisX
MOBbIWeHNA 00Lerd KynbTypbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTKM, KakK
COCTaBHOM 4acTu (PYHKLUMOHa/IbHON rpaMOTHOCTM 06y4atowmxcs, popMmupyemon
Mpy n3yyeHnmn buonoruu,

MOHVMMaHVe CYLLHOCTM METOZOB MO3HAHWSA, UCMOMb3YEMbIX B €CTECTBEHHbIX
HayKaX, CMOCOOHOCTM WCMOMb30BaTb MOJMyYaeMble 3HaHWA [N aHan3a U
OOBACHEHUA ABNEHUIA OKPYXKatoLLEro Mmpa v NPOUCXOAALLMX B HEM M3MEHEHWA,
yMeHVe faenaTb OOOCHOBaHHbIE 3aK/MHOYEHMS HA OCHOBE HayuyHbIX (PaKToB U
NMEIOLLMXCA faHHbIX C Lie/blo NOMYyYeHUs JOCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTL CaMOCTOATE/IbHO WUCMO/Ib30BaTb OMOMOrMYECKne 3HaHWA A1
peLleHmnst Npo6nemM B peasbHbIX XXU3HEHHbIX CUTYaLUsIX;

OCO3HaHMe LIEHHOCTM Hay4yHOW [esTe/IbHOCTM, FOTOBHOCTb OCYLLECTB/ISATH
MPOEKTHYIO U UCCIe[0BATENIbCKYHO AeATeIbHOCTb UHANBUAYASILHO U B TPYNNE;

FrOTOBHOCTb M CMOCOOHOCTb K HEMpepbiBHOMY  00pa3oBaHUO U
CaMo06pa3oBaHNi0, K aKTMBHOMY MO/lyYEHWUIO HOBbLIX 3HaHWA Mo 6Guonoruv B
COOTBETCTBUU C XKM3HEHHbIMU NOTPEBHOCTAMM.



METAINPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS YyueBHOro npeameta «buonorus»
BK/IOYAIOT: 3HauMMble N8 (HOPMUPOBAHMS MUPOBO33PEHUS  0BYYaKOLLIMXCS
MEXANCUMNINHAPHbIE (MeXnpeaMeTHble) 06LLeHayUHble MOHSATMS, OTpaXatoLime
LLeNOCTHOCTb HayyHOW KapTWHbI MMpa W CneuuduKy MeTOA0B MO3HAHWS,
MCMO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (BELLEeCTBO, SHEPruisi, sABeHne, Npouecc,
cucTeMa, HayyHbIid (hakT, NPUHLMM, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
nccnefoBaHWe,  HabnofeHWe,  U3MepeHue,  3KCMEPUMEHT U APYrue);
YHUBEpCaNbHble Yy4yebHble AelicTBUS  (MO3HaBaTe/lbHble, KOMMYHUKATVBHbIE,

PerynsiTuBHble), obecneymBatoLLme thopMmpoBaHue (hYHKLMOHa/IbHOA
rPamMOTHOCTM U COLMANbHOM  KOMMETEHUMM 0OYyYatoLMXCs;  CMOCOGHOCTb
06yyatoLLmXcs MCMOMb30BaTh OCBOEHHble MEXANCLMNNMHAPHbIE,

MVWPOBO33PEHYECKME  3HAHWA W YHMBEPCa/ibHble  Y4ebHble AeACTBUA B
Mo3HaBaTe/lbHOM U COLManbHON NPaKTUKe.

B pesynbtate uM3yveHuss OGMONOrMA Ha YpPOBHE CpefHero 06LLero
obpa3oBaHMa Yy obyuvatouwleroca OyayT  cPOPMUPOBAHbI  MO3HABATE/IbHbIE
YHMBEPCa/IbHblE YUYebHble [eiCTBUSA, KOMMYHUKaTUBHbIE YHVBePCa/lbHble Y4eOHble
[ECTBUA, PerynsTvBHble YHUBEPCa/ibHble Y4yeOHble [eiCTBMS, COBMECTHas
[eATeNbHOCTb.

MeTanpeAMeTHble pe3ynbTaTbl OCBOEHUS MpPOrpaMmbl CpPeAHEro o6LLero
06pa3oBaHmns LO/MKHbI OTPaXKaTb:

OB.]IaI[eHI/Ie YHUBEPCAJIBHBIMHA y‘leﬁHblMI/I MO3HABaATCJIbHBIMHU
AEeHCTBUSIMM:

1) 6a30BbIe JJOrHYeCKHE JeCTBHS:

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

MCNONb30BaTb MPU OCBOEHUWN 3HAHWI MPUEMbI JIOTUYECKOTO MbIL/IEHNS
(aHanu3a, cMHTe3a, CpaBHEHWS, KnaccumKkalmmn, 0606LLEHNS), PacKpPbIBaTb CMbICA
BMONIOTNYECKMX NOHATUIA (BbIAENATL UX XapaKTepHble MPU3HaKK, yCTaHaB/IMBaTb
CBA3U C APYTMMU MOHATUAMN);

onpeaensaTb LUenu [AeATeNbHOCTW, 3afaBas napameTpbl M KpUTepun unX
AOCTUDKEHUS, COOTHOCUTbL Pe3y ibTaTbl AeATe/IbHOCTU C MOCTaB/EHHbIMU LeNIAMMU,;

MCMoNb30BaTb BUONOrMYECKMe MOHATUA A1 0ObACHEHUS (PAKTOB U ABMEHWIA
YKNBOW NpMpoAbl;

CTPOWUTbL JIOTUYECKUe paccyxieHus (MHAYKTUBHbIE, AefLYKTVBHbIE, [0
aHasiorny), BbISBNATb 3aKOHOMEPHOCTW W MPOTMBOPEYMS B paccmaTpuBaembiX
SABNEHUAX, (DOPMYNIMPOBATb BbIBO/bI 1 3aK/NHOYEHUS,

MPUMEHATb  CXEMHO-MOfeflbHble  cpeacTBa  ANd npeacTaBeHns
CYLLIECTBEHHbIX CBSI3eil M OTHOLLEHWUIA B M3y4aeMblX GMONOrMYecKnx obbekTax, a



TaKKe  MNPOTMBOPEYMii  pasHOro  pofa,  BbISIB/IEHHbIX B Pas3/IMYHbIX
NH(OPMALMOHHbBIX UCTOYHUKAX;

paspabaTbiBaTb NiaH pelleHns npobneMbl C YY4ETOM aHa/mM3a MMEHLLMXCA
MaTtepuaibHbIX U HeMaTepuasibHbIX PecypCos;

BHOCWTb KOPPEKTUBLI B AeATE/IbHOCTb, OLIEHNBATb COOTBETCTBME Pe3y/IbTaToB
LIeNsiM, OLIeHVBaTb PUCKM NOCNEACTBUI AeATeNIbHOCTY;

KOOPAUHMPOBaTb U BbIMOMHATL  PpaboTy B YC/IOBUAX  pPeasibHoro,
BUPTYa/IbHOr0 ¥ KOMBUHMPOBAHHOIO B3aMMOJECTBUS;

pa3BMBaTb KpeaTUBHOE MbILL/IEHNE NPU PELLEHNM XXMU3HEHHBIX NMPO6/IeM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE JeHCTBHS:

B/lafieTb HaBbIKamMy y4ebHO-MCCe0BaTeIbCKOWN N MPOEKTHOW AeATe/IbHOCTH,
HaBblKaMy  paspelleHns  npobnem, CrOCOOHOCTbIO W TFOTOBHOCTbHO K
CaMOoCTOATE/IbHOMY NMOUCKY METOZOB PeLLeHNs NPaKTUYecKnX 3a4ad, NPUMeHEHNIO
PasINYHbIX METOL0B NO3HAHNS;

MCMOoMb30BaTb pPas3/NYHble BUAbl [EATENIbHOCTU MO MOJSYYeHW0 HOBOIO
3HaHWSA, €ero WHTepnpeTauuy, npeobpasoBaHMIO W MPUMEHEHUIO B Y4YeOHbIX
CUTYyauusax, B TOM YnC/e Npu Co3faHMmn yYebHbIX U CoLMabHbIX MPOEKTOB;

(hopMMpOBaTb HayUHbIA TUM MbILLIEHUS, BNafeTh Hay4YHOW TePMUHOOIUEN,
K/TKOUYEBBIMU NOHATUAMUN U METOLAMU;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHblE 3afayvM B 00pa3oBaTe/lbHOM
AeATeNbHOCTU U XXU3HEHHbIX CUTYaLMsX;

BbISIBNATb MPUYNHHO-C/MIEACTBEHHbIE CBA3M W aKTya/M3mpoBaTh 3afaqy,
BblABUraTb rMMNOTe3y €€ pelleHns, HaxoAuTb aprymeHTbl A/ [OKasaTe/bCTBa
CBOMX YTBEPXKAEHWIA, 3alaBaTb NapameTpbl Y KPUTEPUN PeLLeHNS;

aHaM3MpoBaTb MOJlyYeHHble B XOAe pPelleHnst 3afayn  pe3ynbTarhl,
KPUTUYECKM OLEeHMBATb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSIX;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHMBaTb NPUOBPETEHHDIN OMbIT;

OCYLLeCTB/ATbL Lie/leHanpas/ieHHbIN MOWCK MepeHoca CPefcTB UM Cnocobos
[eiCcTBUA B NPOJECCUOHANbHYIO Cpedy;

YMeTb MEepPeHOCUTb 3HaHWA B MO3HaBaTe/IbHYH U NpPaKTUYecKyto 06nactu
XN3HEeATeIbHOCTH;

YMETb MHTErpmMpoBaTh 3HaHWUSA U3 pasHbIX NPeAMETHbIX 06/1acTe;

BblABUraTb HOBble WAeW, NpeanaraTb OpUrMHabHble MOAXOAbI N pPeLLeHns,
CTaBUTb NPO6GeMbI U 3afa4m, LOMYCKatoLLMe a/lbTepPHATUBHbIE PeLLeHNs.

3) pabdora ¢ ungopmaunmeii:

OPUEHTMPOBATLCA B Pa3/IMUHbBIX UCTOYHUKAX MH(OpMaL MK (TEKCTe y4eOHOro
nocobmsi, Hay4yHO-MONyNsApPHON nuUTepaType, OMONOrMYECKUX  CNOBapsX W
CMNpaBOYHNKAX, KOMMbIOTEPHbIX 6aszax [aHHbIX, B VIHTEpHEeTe), aHa/M3MpoBaThb



NH(OPMaLMIO Pa3INYHbIX BUAOB M (DOPM MpPeLCTaB/IeEHNS, KPUTUYECKN OLeHNBATb
eé OCTOBEPHOCTb U HEMPOTMBOPEUNBOCTb;

(hopMynMpoBaTb 3anpocbl U NPUMEHATL Pas/iyHble METOAbI MPU MOUCKe U
0T60pe 6MONOrMYecKoin MHopMaL, HEOOXOANUMON ANA BbIMOHEHNS YUYEOHbIX
3ajav;

npuobpeTatb OMbIT WUCMO/b30BAHUA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOrNiA, COBEPLUEHCTBOBATb Ky/IbTYPY aKTUBHOIO UCMO/b30BaHWA Pas/iMyHbIX
MOVCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMa/IbHYIO  (hopMy  MNpeAcTaB/eHNs
610/10rMYecKoin nHopMauun (CXeMbl, rpankun, anarpaMmmbl, TabanLbl, PUCYHKK
n fpyroe);

MCMOMb30BaTb Hay4HbIM S3bIK B KayeCTBe CpeAcTBa npu pabote ¢
OMONMOTMYECKON  MHOPMaLMER: NPUMEHATb  XUMWYECKME, (QU3MYECKME U
MaTemMaTMyeckme 3Haku U CUMBO/SbI, (hOpMYy/bl, abbpeBmaTypy, HOMeHKNaTypy,
ncrnonib3oBaTb M MNpeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME — CPeACTBa
HarnsagHoCTw;

BfafeTb  HaBblkaMuM  pacno3HaBaHMs W 3aWuUTbl  MHOpMaLun,
NH(OPMALMOHHOW 6e30MacHOCTUN IMYHOCTMK.

OB.]IaIleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA IlCﬁCTBI/IHMHZ

1) o0mennme:

OCYLLECTB/IATb KOMMYHWKaLMK BO BCEX CPepax XXM3HW, aKTUBHO Y4acTBOBaTb
B Avasiore Wi LUCKycCUU MO CYLLECTBY 06CyKaaeMoln TeMbl (YMeHVe 3afaBaTb
BOMNPOCHI, BbICKa3bIBaTb CYXAEHUS OTHOCUTENIbHO BbIMOJIHEHUS MNpefnaraeMol
3aja4un, yunTbIBaTb UHTEPECHI U COrNacoBaHHOCTbL MO3ULMIA APYrMX YYaCTHUKOB
Aananora unmn gucKyccun);

pacno3HaBaTb HeBepbasibHble CpeacTBa 00LWEeHWs, MOHMMaTb 3HauyeHue
COUManbHbIX 3HAKOB, MPeAnOCbINOK BO3HWKHOBEHMS KOH(IMKTHLIX CUTYaLWi,
YMETb CMSiryaTb KOH(ANKTbI U BECTU MEPEroBOpbI;

BNafeTb pas/iMyHbIMU crnocobammn O6LLEHNSA U B3aUMOAENCTBUSA, NOHMMATb
HaMepeHust ApYrux NoLen, NpossaATb YBXKUTENIbHOE OTHOLLEHME K COBeCeJHUKY
N B KOPPEKTHOM hopme (hopMy/IMpoBaTb CBON BO3PAXKEHUS;

Pa3BEPHYTO W NIOrMYHO M3naratb CBOK TOYKY 3PEHMSI C MCMONb30BaHNEM
A3bIKOBbIX CPeLCTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMaTb M UCMOMb30BaTb MPENMyLLLECTBA KOMaHAHON M UHANBUAYaA/IbHOM
paboTbl NPY pPeLLeHN 6UONOrMYECcKor NPo6/1eMbl, 060CHOBbLIBaTb HEOOXOAUMOCTb
MPYMEHEHWS rPYNMnoBbIX HOPM B3aMMOLENCTBUS NPU PeLeHMn Yy4e6HOW 3aaaun;

BbIOMpaTb TEMaTWKy W METOAbl COBMECTHbIX AEWCTBUMA C YYETOM O6LUMX
NHTEPECOB 1 BO3MOXXHOCTEN KaXKAO0ro YneHa KONeKTUBa;



MPUHUMATL  UeM  COBMECTHOW  AeATeNbHOCTW, OpraHu3oBbIBaTb U
KOOPAUHMPOBaTL [AENCTBUA MO eé AOCTVDKEHWMIO: COCTaBfATb MaH [encTBUN,
pacnpegensite ponv C YY4ETOM MHEHMIA Y4YaCTHWMKOB, 006CY)KAaTb pe3y/nbTaThbl
COBMECTHO# paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/afa WM Kaxoro y4yaCTHWMKa KOMaHAbl B
06LWMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npegnaraTb HOBble [MPOEKTbl, OLEHMBaTb WAEW C MO3MLUUN  HOBM3HBbI,
OPUIMHAIBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe MoBefeHWe B  Pas/INYHbIX
CUTYyaLmaX, MPOSBATL TBOPYECTBO U BOOOPaXKeHUe, ObITb MHALMATUBHbLIM.

OBJIaIleHI/Ie YHUBEPCAIBHBIMHU PETrYyJIAATHBHLIMHA I[eﬁCTBI/IHMH:

1) camoopranu3anus:

MCNONb30BaTb OMONOrMYecKMe 3HaHWUSA L1151 BbISB/EHUSA Npo6siem U uX
PELLEHNS B XXM3HEHHBIX U YYeBHbIX CUTYaUUsIX;

BblGMpaTb Ha OCHOBE OWMOMNOrMYECKUX 3HaHWIN LeneBble M CMbICNOBbIE
YCTAHOBKW B CBOMX [ENCTBUAX U MOCTYMKax N0 OTHOLUEHMIO K XXMBOI NPUPOAE,
CBOEMY 3[10POBbLHO 1 3[10POBLIO OKPYXKAIOLLMX;

CaMOCTOSATE/IbHO OCYLLECTB/IATL MO3HABATE/IbHYIO [esATeNbHOCTb, BbISABIATb
Npo6iemMbl, CTaBUTb U (DOPMYNIMPOBaTL COOCTBEHHbIE 3a[a4yn B 06pa3oBaTe/lbHOM
AeATeNbHOCTU U XXU3HEHHbIX CUTYaLMSIX;

CaMOCTOATE/IbHO  COCTaBNATb MMaH  PelleHns MpobreMbl € YYETOM
MMEIOLLIMXCS PeCypCoB, COBCTBEHHbLIX BO3MOXHOCTEN M NPenoUTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPeLNOUTEHNIA;

[ienaTb 0CO3HaHHbIA BbIGOP, aprymMeHTMPOBaTL ero, 6patb OTBETCTBEHHOCTb
3a peLleHue;

OLeHMBaTb MPUOBPETEHHDIN OMbIT;

CrMoco6CTBOBaTL (HOPMUPOBAHMIO W MPOSIBMIEHNIO LLUMPOKOW 3pyauumm B
pasHbIX 006/1aCTAX 3HaHWIA, MOCTOAHHO MNOBbILWATL CBOW 06pa3oBaTe/IbHbIA 1
KY/IbTYPHbIA YPOBEHb.

2) CAaMOKOHTPOJIb:

[iaBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTMBbI B [EeATENbHOCTD,
OLleHMBaTb COOTBETCTBIME Pe3y/IbTaTOB LieNAM;

BNafeTb  HaBblKaMy  MO3HaBaTe/IbHON  peieKCMM  KakK  0CO3HaHWS
COBEpPLUAEMbIX AEACTBMI U MbICUTENbHBLIX MPOLIECCOB, WX Pe3ynbTaToB U
OCHOBaHWIA, MUCMoMb30BaTb NMPUEMBbI pethneKcun A5 OLEHKN CUTyaumu, Bblbopa
BEPHOTO peLLeHns;

YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATL PELUeHNs Mo UX
CHVDKEHWIO;



MNPMHMMATb MOTMBbI W aprymMeHTbl APYruX MpU aHanvMse pesynbTaToB
AESTENbHOCTW;

3) npuHsTHE celOsl ¥ APYTUX:

NPUHUMAaTb Ce6s, MOHMMas CBOM Hej0CTaTKN U AOCTONHCTBA;

NPUHUMAaTb MOTMBbI W aprymMeHTbl [ApPyrux Mpu aHanuse pesynbTaToB
AESTENbHOCTW;

NpW3HaBaTb CBOE NMPaBO W NPaBO APYrMX Ha OLLNOKY;

pa3BMBaTb CMNOCOGHOCTb MOHMMATL MUP C MO3MLIMK APYroro YenoBekKa.

IHHPEAMETHBIE PE3YJIBTATDBI

MpeAMeTHble pe3ynbTaTbl OCBOEHUA COAepXKaHWs Y4yeOHOro npegmeTa
«bvonorns» Ha YrnyonéHHOM YpPOBHE OPMEHTMPOBaHbI Ha 0becrneyeHue
npouabHOro  obydyeHms  obydarowmxca  6uonormn. OHM  BK/IKOYAKOT:
cneyunduyeckne 4n1s 6MONOrMM Hay4vHble 3HaHWS, YMEHUS 1 Crocobbl AeCTBUIA MO
OCBOEHWIO, UHTEprpeTaumMm 1 npeobpasoBaHUO 3HaHWI, BUAbI AeSATeNbHOCTM MO
MO/TYYEHUIO HOBbIX 3HAHWIN K UX NMPUMEHEHMIO B PA3/INYHbIX YYEOHbIX, & TaKXe B
peasibHbIX YXU3HEHHbIX cUTyaumax. lNpegMeTHble pe3ynbTatbl NpPeacTaB/eHbl Mo
rogam nsy4yeHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4yebHOro npeameta «buonorua» B 10
Knacce [OMKHbI OTPaKaATh:

COpMMPOBAHHOCTb 3HaHWA O MecTe W ponu 6uonorMnM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMMPOBAHUWN eCTECTBEHHO-Hay4HOW KapTWHbI MUpa, B
MO3HAaHWM  3aKOHOB  MPMpOAbl W peweHMn  Npob/seM  pauvoHasIbHOro
MPYPOAOMNO/L30BaHNSA, O BKNafe POCCUNCKUX U 3apyOeXHbIX YUEHBIX B pa3BUTHE
éuonoruu;

BNageHne CUCTEMON  OMONOrMYECKUX  3HAHWA, KOTOpasi  BKJIHOYaeT:
OCHOBOMoO/arawowpe 6OUMOMOrMYecKne TEPMUHbI U MOHATUA (KM3Hb, KIIETKA,
opraHusM, MmeTabonMsMm, romeoctas, CaMOperynsaums, CamMoBOCMPOU3BEAEHNE,
HacnefCTBEHHOCTb, M3MEHUMBOCTb, POCT M pasBUTWE), OMOMOTMYECKME Teopuwn
(kneTouHasa Teopusa T. LLiBaHHa, M. LLIneingeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacteeHHocT T. MopraHa), ydvyeHna (H. V. BaBunoBa — 0 LUeHTpax
MHOroobpasns 1 NPOUCXOXAEHWUS  KYNbTYPHbIX  PacTeHWil),  3aKOHbl
(eanHO06pa3na NOTOMKOB MepPBOr0 MOKOMEHWA, PacLLensieHnsi, YACTOTbl ramer,
He3aBuCMMOro HacnefgosaHus [.  MeHpens, ToOMOJIOTUYECKUX PSgoB B
Hac/eCTBEHHOA N3MEHYNBOCTH H. . Basuiosa), NPUHLUMMBI
(KOMnnemeHTapHOCTK);



BflafileHNe OCHOBHbIMW MeTOJaMW Hay4yHOro MO3HaHWA, WUCMO/b3YeMbIX B
OVO/TIOTUYECKMX  UCCNEefOBaHNAX XKMBbIX OOBEKTOB (OMuCaHWe, W3MePeHNe,
HabNtoAeHNE, IKCNEPUMEHT);

YMeHWe BblfeNIATh CYLLEeCTBEHHbIE MPU3HAKN: BUPYCOB, K/IETOK MPOKapuoT U
3yKapuoT, OLHOKNETOYHbIX WM MHOFOK/IETOYHbIX OpPraHnM3mMoB, B TOM 4uUC/e
GakTepuiA, rprboB, PaCTEHWUIA, XXUBOTHbLIX 1 Ye/l0BeKa, CTPOEHNS OPraHOB U CUCTEM
OpraHoB PacTeHWi, >KMBOTHBIX, Ye/I0BEKa, MPOLECCOB >KMU3HEAEeATENbHOCTH,
MPOTeKatoWwmMx B OpraHM3Max PacTeHWi, XXMBOTHbLIX U YesloBeKa, 61oIormyecknx
npoueccoB: obMeHa BellecTB (MeTabonM3M), NPeBpaLLeHNs 3Heprum, BpPoXKeHNs,
aBTOTPO(PHOr0 M reTepoTPOdHOro TUMOB MUTaHUSA, (DOTOCUHTE3a U XEMOCKHTE3a,
MWUTO3a, Mel03a, rameToreHesa, amMopuoreHesa, NocTaMOPMOHaNIbHOIO PasBUTHS,
Pa3MHOXEHWNSA,  WHAMBUAYabHOIO  pa3BuMTUS  opraHuMsMa  (OHTOreHesa),
B3aMMO/ENCTBUSA reHOB, reTeposmnca, UCKYCCTBEHHOI0 0T60pa;

YMEHMe yCTaHaB/MBaTb B3avMOCBA3N MeXAy OpraHomgamu KIeTkKu u ux
(YHKUMAMMK, CTPOEHWEM KNEeTOK pasHbIX TKaHeh W UX (YHKUUAMK, Mexay
opraHamm M CcuUCTEMamy OpPraHoB Yy pPacTEeHWI, XXUBOTHbIX U 4YenoBeKa M WX
(YHKUMAMM, MEXAY CUCTEMaMW OpraHoB W UX (YHKUMAMU, MeXAy atanamu
06MeHa BeLLEeCTB, aTanamy KIeTOYHOIO LKA U XXU3HEHHbIX LMK/I0B OPraHn3mos,
aTanamy 3MOPMOHa/IbHOTO Pa3BUTKA, TEHOTUMOM U (DEHOTUMOM, (PEHOTUMOM W
(hakTopamu cpefibl 06UTaHUS;

YMeHMWE BblISIBNATb OT/INUUTENbHbIE MPU3HAKN XMBbLIX CUCTEM, B TOM YKUC/IE
PaCTEHWUIA, YXUBOTHbIX W Ye/I0BEKa;

YMEHMe WCMoMb30BaTb COOTBETCTBYHOLLME apryMeHTbl, BMOM0rMYecKyto
TEPMUHO/IOTNIO U CUMBOSIMKY ANS1 AOKAa3aTeNbCTBa POACTBA OPraHW3MOB PasHbIX
cucTeMaTUYECKUX rpynm;

YMeHMWe peLlatb 6MoNornyeckme 3afadn, BoiBAATb MPUYNHHO-CIEACTBEHHbIE
CBA3N MeXAY 1ccnefyeMbIMU 6MON0rMYECKMMI MPOLECCaMm U ABIEHUAMM, fenaTb
BbIBO/bl 1 MPOrHO3bl HA OCHOBaHWUW NOYyYEHHbIX Pe3y/bTaToB;

YMEHMe BbINONHATL N1abopaTopHble U NPakTUYecKne paboTbl, cobnoaatb
npasuia Npu paboTe ¢ y4ebHbIM 1 1abopaTopHbIM 060PYA0BaHMEM;

YMeHVe BblABuratb TUMNOTe3bl, MNPOBEPATb WX 3KCMEPUMEHTASIbHLIMM
cpeAcTBamMu, (OpPMynupys Lefb UCCNefoBaHUs, aHaM3MpoBaTb MOMYyYEHHbIe
pe3ynbTaTbl U AeNlaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Yy4eOHO-McCefoBaTe/lbckoin pabote no 6Guonorum,
3KO/IOTUN 1 MeanUMHE, NPOBOAMMOIN Ha 6a3e LUKO/bHBLIX Hay4HbIX OOLLECTB, U
Ny6ANMYHO  MpPeAcTaBNATb  MOMyYeHHble  pe3ynbTaTtbl  Ha  YYEHUYECKMX
KOH(DepeHLUsX;

YMEHMe OLeHMBaTb 3TMYECKMe acreKTbl COBPEMEHHbIX WCCNefoBaHWMiA B
obnactm  6uonorMm U MeauMUMHbl  (KNOHMPOBaHWE,  UCKYCCTBEHHOE



OMM0A0TBOPEHME, HaMpaB/ieHHOEe W3MEHeHWe TeHOMa W CO3[aHune TPaHCreHHbIX
OpraHu3moB);

YMeHMe OCYLLECTBNATb OCO3HaHHbIA BbIGOP OyayLlel NPOhecCMOoHaIbHOM
[eaTeNbHOCTN B 061acTy 61oiorMn, MeguLmMHbl, BUOTEXHOMNOIW, BETEPUHAPUN,
CeNbCKOro X035MCTBa, MULLEBOM MPOMbILLNEHHOCTW, YrNy6/1sTh NO3HABATENbHbI
WHTEpeC, HanpaB/ieHHbI HA 0CO3HAHHbIA BbIOOP COOTBETCTBYIOLLE MPOeccun 1
MPOAO/HKEHNE  OMOMOrMYeCcKOro 06pasoBaHMA B OpraHM3auusax — CpefHero
NpodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4yebHOro npeameta «buonorua» B 11
Kaacce [O/MKHbI OTPaXKaTb:

ChOpMMPOBAHHOCTb 3HAHWA O MeCcTe W ponu OUOMoTMM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBAHWM COBPEMEHHON eCTeCTBeHHO-HaY4YHOM
KapTUHbI MMpa, B MO3HAHUW 3aKOHOB MPUPOLblI W PELUEHUN 3IKOJIOTUYECKMX
NpobseM 4YenoBeyecTBa, a TaKkKe B peLleHMM BOMPOCOB PaLMOHA/ILHOIO
NPUPOLOMNO0/b30BaHUSA, U B (POPMUPOBAHMUN LIEHHOCTHOIO OTHOLLEHMS K MPUPOSE,
OO6LLIECTBY, YeNl0BeEKY, O BK/afle POCCUINCKMX N 3apyOeXKHbIX YUYEHbLIX-61M0M0roB B
pasBuTne 6LUONOrnK;

YMeHWe BfafleTb CUCTEMON OMONOrMYEeCKMX 3HaHWI, KOTopas BK/IHOYaeT
ornpefesnieHnss M TMOHUMaHWEe CYLLHOCTM OCHOBOMOMAraroLmx 61onornyecknx
TEPMUHOB W MOHATUIA (BWA, 3KOcUCTeMa, Guocepa), OGUONOrMYEcKne Teopuu
(aBontoymoHHas Teopus Y. [apBuHa, CUHTETUYECKas TeOPUs 3BOMOLMM), YHEHUS
(A. H. CeBepuoBa — 0 nyTax 1 HanpasneHusx asonounn, B.. BepHagckoro — o
6uocepe), 3aKoHbI (FrEHETUYECKOro paBHoBecus K. Xapan u B. BaiHGepra,
3apodbiweBoro cxogactea K. M. bBapa), npaBuna (MuHumyma HO. JInbuxa,
3KOJIOTMYECKON nupamuibl 3Heprun), runotesbl (runotesa «mupa PHK» Y.
"nnbepTa);

yMeHVe  BNnafleTb  OCHOBHbIMW  MeTOZaMM  HAy4YHOro  MO3HaHu4,
NCMOJb3yeMbIMU B BMOSIOTMYECKMX UCCEA0BAHUAX XKMNBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHue, n3MepeHune, HabMOAEHNE, 3KCMEPUMEHT), cnocobamMun BbISBEHUS W
OLeHKM aHTPOMOreHHbIX N3MEHEHUIA B NPUPOLE;

YMeHVe BbI4eNdaTb CYLEeCTBEHHble MPWU3HaKN: BUAOB, OGMOreoLEeHO30B,
aKocUCTeM U Buocdepbl, CTabMNN3MPYIOLWEro, ABMXKYLLEro W pa3pblBatOLLEro
eCTECTBEHHOIO 0T60pa, a/110NaTpUYeCcKoro " CUMMATPUYECKOr0
BNA006pa30BaHNA, BAUSHUS ABUXKYLLMX CUJT 3BOMIOLMMN HA FeHOGOHA, nonynsaumm,
MPUCMNOCO6/1IEHHOCTN OPraHNM3MOB K Cpede 00UTaHWs, YepefoBaHUs HarnpaB/eHUI
3BONHOLMN, KPYrOBOPOTA BELLECTB U MOTOKA 3HEPT M B IKOCUCTEMAX;

YMeHVe YCTaHaB/IMBaTb B3aMMOCBA3M MeXJy npoueccaMu 3BOMIOLNN,
ABWXKYLLMMU CUMaMK @HTPOMOreHe3a, KOMMOHEHTaMW Pas3/IMYHbIX 3KOCUCTEM U
MPUCMOCO6/IEHNAMM K HUM OPraHn3MOB;



YMEHVEe  BbISB/IATb  OT/IMUUTE/IbHbIE  MPU3HAKM  KMBBIX  CUCTEM,
MPUCNOCO6/IEHHOCTL BMAOB K cpede 06uTaHWs, abUOTMYECKUX UM OGUOTUYECKUX
KOMMOHEHTOB  3KOCWUCTEM, B3auMMOCBS3eil  OpraHM3MOB B  COO6LLECTBaX,
aHTPOMOreHHbIX N3MEHEHWIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMeHVe WCMo/b30BaTb COOTBETCTBYHOLLME aprymeHTbl, OMOIOTNYECKYHO
TEPMUHOMOMMIO U CUMBOJIMKY A1 [OKa3aTe/lbCTBa POACTBA OPraHUM3MOB pasHbIX
crcTeMaTUYECKUX TPy, B3aUMOCBSA3M OPraHM3MoB 1 cpefbl 00MTaHWA, eANHCTBA
YesloBEYECKNX pac, HeobXOoAMMOCTM COXPaHeHWs MHOroobpasvs BULOB U
9KOCKCTEM KaK YC/I0BUS COCYLLECTBOBAHNA MPUPOLbI U Ye0BeYEeCTBa,;

yMeHue peLlatb 61MoNornyeckme 3afadn, BolBAATb MPUYNHHO-CIEACTBEHHbIE
CBSA3M MeXAy uccrefyembiMn 610I0TMYECKMMM NPOoLLeccamMn U ABNeHNUAMU, AenaTtb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB.;

YMeHWe BbIMNOMHATL NlabopaTtopHble W NpakTU4Yeckne paboTbl, cobnodatb
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYyA0BaHNEM;

YMeHVe BblABuratb TUMOTe3bl, MNPOBEPATb WX 3KCMEPUMEHTASIbHBIMM
cpeacTeaMu, opmynupys Lenb WCCNefoBaHWs, aHann3upoBaTb MOSTyYeHHbIe
pe3ynbTaThbl U AeNaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Yy4ebGHO-McCnefoBaTe/lbCKoin pabote no 6Guonorum,
3KONOrMnM 1 MeauLmMHe, NPOBOAMMONM Ha 6a3e LUKOJbHBLIX Hay4YHbIX 06LLeCTB, U
Ny6ANMYHO  MpPeAcTaBNATb  MOMYyYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(epeHuusx;

YMeHMWe OLEeHMBaTb MMMnoTesbl M TEOPUN O MPOUCXOXAEHUN XXM3HU, YeNloBeKa
N YeNoBEYECKUX pac, O MpuUYMHax, MOCNeACTBMAX U Crocobax npefoTBpaLLeHus
rno6anbHbIX M3MEHEHUIA B BroCHepe;

YMeHMe OCYLLECTBNATbL OCO3HAHHbLIN BbIGOP OyaAyLlein npogeccroHanbHOM
[eaTeNbHOCTN B 06/1aCT BUONOTNK, 3KOTOTUK, MPUPOLONOSb30BaHNSA, MEANLIHDI,
OMOTEXHONOIMKW, MNCUXONOrMKN, BETEPUHAPUK, CENbCKOro XO03AMCTBa, MULLEBOM
MPOMbILLUNEHHOCTW, YINyONATb MO3HaBaTe/lbHbIN WHTEPEeC, HanpaBieHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW  npodieccun U NPOAO/HKEHME
6uoniormyeckoro obpasoBaHus B opraHu3aumsax cpegHero npoeccuoHabHOro u
BbICLLUEro 06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosaunvecTBo yacoB DJIEeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/ie/ioB U TeM NPOrPAMMBbI Beero Konrpoububie IIpakTuueckue (uudposbie)
padoThI padoThI oOpa3oBaTe/bHbIE
pecypcsl

1 Buonorua Kak Hayka 1
2 JKnBble CUCTEMbBI U UX N3YYEHWE 2
3 Buonorusa KneTku 2 0.5
4 XMMUYecKaa opraHmnsaumsa KneTku 10 1
5) CTpoeHmne 1 PyHKLNUM KETKN 2
6 OOMeH BeLLEeCTB 1 MpeBpaLleHne 3Heprumn B KNeTke
y HacnefcTBeHHas MH(opMauusa n peannsaums eé B 9 05

K/eTKe

YKM3HEHHBIN LMK KNETKM 6 1
9 CTpoeHue 1 yHKL 1N OpraHn3mMoB 17 15
10 Pa3mHOXXeHWe 1 pa3BnUTne opraHn3MoB 8 15
1 "eHeTMKa — HayKa O HacneACTBEHHOCTU U 5 05

N3MEHYMBOCTM OPraH1M3MoB
12 3aKOHOMEPHOCTWN HacNeACTBEHHOCTH 10
13 3aKOHOMepHOCTU U3MEeHYMBOCTU 6
14 "eHeTuKa YenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BUOTEXHOMOMMNA N CUHTETUYECKasA BUoNorus 4
17 Pe3epBHOe Bpems 1

OBLWEE KOJIMYECTBO YACOB IO NMPOIrPAMME 102 0 13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposrie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 3apoxXaeHune 1 pasBUTHE 3BOOLMOHHBIX 4
npeAcTaBneHnii B 61Monorum
MUKpO3BOOLMA U e€ pe3ynbTaTbl 14 2
MakpoaBonouma 1 eé pesynbTarhbl 6
4 [MpouncxoxaeHe 1 pa3BUTUE XKU3HWN Ha 15 15
3emne
5) [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
3JKOoM0rvs — Hayka 0 B3aMOOTHOLLIEHNAX
6 OpraHM3mMoB N HaZOPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLein cpefon
7 OpraHunsmbl 1 cpefia 0buTaHus 1.5
8 3konorvsa BMA0B 1 NONyNALuii 0.5
3KoNorns coobLLEeCTB. IKONOrNYeCKme
9 . 12 0.5
CUCTEMBI
10 Buocdepa — rnobasnbHas akocucTema
11 Yenosek 1 oKpy»karoLaa cpega
12 Pe3epBHOe Bpems
OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 102 0 7.5




HOYPOYHOE IIVIAHUPOBAHUE

10 KJIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Bronorus Kak KOMriaeKcHas Hayka n Kak 1
4aCTb COBPEMEHHOr0 06LLecTBa 05.09.2024
YKuBble CUCTEMbI M NX CBOCTBA 1
05.09.2024

1
YpoBHEBas OpraHn3aLms XX1BbIX CUCTEM 07.09.2024
cTOpns OTKPBITUS Y U3YYEHUS KNETKW. 1
KnetoyHasa Teopus 12.09.2024
MeToAabl MONEKYNAPHOM N KNETOUHOM
6ronoruu. MpakTnyeckas paboTta
«3yyeHrie MeTOA0B KIETOUHOW 61onorum 1 05
(Xxpomatorpadus, anekTpogopes, ' 12.09.2024
AnddepeHUmanibHOe LEeHTPUGYrpoBaHme,
MLP)»
XMMUNYECKNI coCTaB KNeTKN 1 14.09 2024
MwuHepanbHble BeLeCcTBa KNETKN, NX 1
oronornyeckas posb 19.09.2024
OpraHunyeckue BeLecTsa KIeTKNn — Gesku.
NabopaTopHas paboTta «O6Hapy»xeHne 1 0.5 19.09.2024

0€/TIKOB C NMOMOLLIbHO Ka4YeCTBEHHbIX




peaKLnin»

CBolicTBa, Knaccudmkaums n QyHKLMUM

| 6enkoB 21.09.2024
10 OpraHunyecKkue BeLLeCTBa KNeTKU —
yrneBsofbl 26.09.2024
11 OpraHunyeckue BeLLeCcTBa KNeTKn —
nuabl 26.09.2024
HyknenHoBsble KucnoTel. AHK n PHK.
12 NabopaTopHas paboTa «MccnefoBaHue 05
HYK/IEMHOBBIX KUC/OT, BblAeNeHHbIX U3 ' 28.09.2024
K/1IETOK Pa3/INyHbIX OpraHu3MOoB»
13 CtpoeHue n pyHKuun AT®. pyrue
HyKneosmaTpugocgatsl (HTD) 03.10.2024
CekseHunpoBaHue AHK. MeTogbl
14 reHOMMUKMN, TPAHCKPUMNTOMUKN, 03.10.2024
NPOTEOMUKN
15 MeTozbl CTPYKTYPHOIA 6ronorum 05.10.2024
16 Tunbl KNeTok. MNpoKaproTnyeckas KneTka 10.10.2024
CTpOoeHNe 3yKapnoTUYECKOMN KIETKMN.
17 rlpaKTI/Il-IeE)KaFI paboTa «l3yuyeHne CBOWCTB 0.5 10.10.2024
KNIETOYHOM MeMOpaHbI»
18 MoBepXHOCTHbIN annapaT KNeTku
12.10.2024
OfHOMeM6bpaHHble OpraHonabl KNeTKU.
19 MpakTnyeckas pabota «M3yyeHne 0.5 17102024

ABVXXEHNA LUTOMNa3Mbl B PAaCTUTENTbHbBIX




KNeTKax»

20

21

22

MonyaBTOHOMHbIE OPraHOWbl KNETKK:
MUTOXOH/APUK, NNacTuabl. JlabopaTopHas
pa6oTa «ViccnegoBaHune Naasmonmsa
[Eenna3mMonu3a B PacTUTE/bHbIX KNETKax»

HememGpaHHble opraHouabl KNeTku

CTpoeHve 1 yHKLMM Sapa

0.5

17.10.2024

19.10.2024

24.10.2024

23

CpaBHUTE/IbHaA XapaKTePUCTMNKA KNETOK
aykapuoT. JlabopaTopHas paboTa
«3yyeHre CTPOeHMS KNETOK PasnNYHbIX
OpraH1M3moB»

0.5

24.10.2024

24

AccUMmnnauma u gUCCUMUNALNA — aBe
CTOPOHbI MeTabonmnsma. Tunbl 06MeHa
BeLecTB. JTabopaTopHas paboTa
«3yyeHne KaTaIMTUYECKON aKTUBHOCTY
(hepMeHTOB (Ha Npumepe amunasbl U
KaTanasbl)»

26.10.2024

25

depMeHTaTVBHbIN XapakTep peakuui
K/NIeTOYHOro MeTabonunsma. JlaboparopHas
pabota «/3yyeHune (hepMeHTATUBHOIO
pacLlensieHns nepokcmaa Bo4opoaa B
PacTUTENbHBIX U XXMBOTHbIX KNETKax»

0.5

07.11.2024

26

27

Benkun-aktmBaTopbl 1 6eNKN-UHTMOUTOPBI

ABTOTPOMHbIV TN 06MEHa BELLIECTB

07.11.2024

09.11.2024




28

dOTOCUHTES

14.11.2024

XemocuHTe3. JlabopaTopHas paboTta

« .
29 XSSSE:::EM:a)n)poueccos (hoToCUHTE3a 1 0.5 14.11.2024

AHa3p0o6HbIe OpraHn3msl. Bugpbl
30 6poXkeHus. JlabopaTopHas paboTa

«CpaBHEHMEe NPOLLECCOB BPOXKEHNSA 1 16.11.2024

AbIXaHUsA»
31 A3p06HbIe opraHM3mMbl. JTansbl

3HepreTn4eckoro obmMeHa 21.11.2024

SHepruna MemopaHHOro rpagmneHTa
32 NMPOTOHOB. CnHTE3 AT®: paboTta

I'ISOTOHHOVI ATCD-CI/IHTa3bFI) 21.11.2024
33 PeakLn MaTPUUYHOIO CUHTE3a 93.11.2024
34 TpaHCKpUNUUA — MaTPUYHbIA CUHTE3

PHK 28.11.2024
35 TpaHcnAuns 1 eé stansl 28.11.2024
36 KogunpoBaHve aMMHOKUCOT. Posb

pnbocom B 6rocnHTE3e 6enka 30.11.2024
37 OpraHu3aums reHoma y npoKapuoT u

ayKapunot 05.12.2024
38 MosekynspHble MexaH13Mbl 3KCpeccun

reHoB Y 3yKapuoT 05.12.2024
39 Bupycbl — BHEK/ETOUHbIE POPMbI XKN3HM 05

1 obnmratHble napasuTebl. MNpakTnyeckas 07.12.2024




paboTa «Co3faHne Moaenmn Bpyca»

BupycHble 3ab601eBaHMA YenoBekKa,

40 YXMBOTHbIX, PacTeHWi 12.12.2024

41 HaHoTexHonorum B 61Monorum n MeguumHe 12 12,2024

42 JKM3HEHHbIN LMK KNEeTKK 14.12 2024

43 MatpuyHbIn cnHTes AHK 19.12 2024
Xpomocombl. JTabopaTopHas paboTa

44 «13y4eHne XpoMOCOM Ha roToBbIX 0.5 10.12.2024
MUKponpenaparax»

45 JeneHne KNeTKn — MUTO3 21122024
Tunbl KNETOK. KaprMoKnHe3 1 LUTOKUHES.

46 NabopaTopHasa paboTta «HabntogeHne 05
MNTO3a B K/IETKaX KOHUYMKa KOpeLLKa NyKa ' 26.12.2024
(Ha roToBbIX MUKpOMpenaparax)»

47 Perynaumsa >XM3HeHHOro LnKia KneTok 26.12.2024

48 OpraHnsm Kak eguHoe Lenoe 30.12.2024

49 TKaHun pacTeHuiA. JlabopaTopHas paboTa 05
«M13yyeHne TKaHel pacTeHnn» ' 09.01.2025
TKaHW XXUBOTHbIX U Yen0oBeKa.

50 JNabopaTopHas paboTa «M3yyeHne TKaHel 0.5 09.01.2025
YXNBOTHbIX>»

51 OpraHbl. CcTeMbl OpraHos. 0.5




NabopatopHas paboTa «/13yyeHne opraHos 11.01.2025

LIBETKOBOIO pacTeHuns»
52 Onopa Tena opraHM3moB 16.01.2025
53 [BW>KeHne opraHM3mMoB 16.01.2025
94 [MnTaHne opraHn3moB 18.01.2025
55 [MTaHMe N03BOHOYHbIX XXUBOTHbIX.

MywesBapuTenbHas cucTema YenoBeka 23.01.2025
56 [blxaHve opraH1n3smMoB 93.01.2025
57 [JbixaHne N03BOHOYHbIX XXNBOTHbLIX U

yesioBeKa 25.01.2025
58 TpaHCcnopT BeLLECTB y OpraH1M3moB 30.01.2025
59 KpoBeHoCHas cucTeMa no3BOHOUHbIX

YXVBOTHbIX U YeNoBeKa 30.01.2025
60 BblgeneHve y opraHn3mMoB 01.02.2025
61 3auimTa y opraHu3mos 06.02.2025
62 MIMMyHHasa cuctema yenoBeka 06.02.2025
63 Pa3gpaXXxumocTb 1 perynauus y

OpraH1M3moB 08.02.2025
64 "ymMopasibHas perynaums v 3HL0KpPUHHaA

CUCTEMa XXUBOTHbIX N Ye/l0BEKa

13.02.2025




65

®OopMbl Pa3MHOXEHWSI OpraHM3mMoB

13.02.2025
66 [MonoBoe pa3sMHOXeHWe 15.02.2025
o7 Mettos 20.02.2025
"ameToreHes. O6pa3oBaHme N pasBUTHE
68 MosioBbIX K/ETOK. JlabopaTtopHas paboTa 05
«M/13yyeHne CTpOeHUA MOMNOBbIX KNETOK Ha 20.02.2025
rOTOBbIX MUKpOMpenaparax»
69 VHamBunayanbHOe pa3sBuTue opraHn3moB
— OHTOreHes 22.02.2025
20 3aknafka opraHoB VU TKaHen 13
3ap0oAbILLEBBIX JIMCTKOB 27.02.2025
POCT 1 pa3BuUTHE XXUBOTHbIX.
7 NaboparopHas paboTta «BbisBneHne 05
NMPU3HaKOB CXOACTBA 3apoAbILLEei 27.02.2025
MO3BOHOYHbIX XXMBOTHbIX»
Pa3MHOXKeHWE 1 pa3BUTIE PacTEHNIA.
72 JNabopatopHas pabota «CTpoOeHne OpraHoB 0.5
pa3M:o>KeF|)-wm BFI):ICUJVIX pacFT)eHMM» i 01.03.2025
73 VicTopuns cTaHOBNEHUA M Pa3BUTUS
reHeTUKN Kak HayKu 06.03.2025
OCHOBHbIE MOHATUA U CUMBOJIbI TEHETUKMW.
74 TOpHad Ta « nna Kak .
oot epermsecu necreposa o oeosas
75 3aKOHOMEPHOCTY Hacnef0BaHNA 05
npu3HakoB. MoHOrMépuaHoe 10.03.2025




cKpeLumBaHue. MpakTnyeckas paboTa
"N3y4eHune pe3ynbTaToB MOHOrMOPUAHOIO
CKpeLmBaHusa y apo3oqunbl’™

LinTonornyeckune oCHOBbI

7
0 MOHOMM6PUAHOro CKpeLLmBaHns 13.03.2025
77 AHanusvpytoLlee cKpeLinBaHue.
HenonHoe JOMUHMPOBaHWE 13.03.2025
AnrnbpuaHoe CKpeLLmBaHue.
78 MpakTyeckas paboTta «/13yueHue 05
pe3ynbTaToB AUTrMOPUAHONO CKpeLmBaHns ' 27.03.2025
Y Apo30QnsibI»
79 LiMTonornyeckme 0CHOBbI AUrM6pPMAHOIO
CKpeLyMBaHus 27.03.2025
80 CuenneHHoe HacneoBaHKe NPU3HaKOB 99.03.2025
81 XpOMOCOMHasA TeopUA HacNeACTBEHHOCTHU 03.04.2025
82 "eHeTMKa nona 03.04.2025
83 ["feHOTUN Kak LieIoCTHasA cuctema
05.04.2025
84 ["eHeTUYECKMIN KOHTPO/b Pa3BUTUA
pacTeHWI, XXMBOTHbIX U YeNOBEKa 10.04.2025
85 I3MeHYMBOCTb NPU3HaKOB. Bubl
N3MEHYMBOCTU 10.04.2025
86 MoamnmkaumoHHas N3MeHUYNBOCTb 12.04.2025
87 BapnaunoHHbI psf 1 BapualoHHas 0.5




88

KpmBas. JlabopaTopHas paboTa
«liccnegoBaHne 3aKOHOMEPHOCTENA
MOAN(NKALMOHHOW N3MEHYMBOCTY.
MocTpoeHVe BapnaLMOHHOTO psaa U
BapWaLOHHON KPUBO»

["'eHoTMNNYecKas N3MEHUYMBOCTb.
Komb6unHaTnmBHas N3MeHUYMBOCTb

17.04.2025

17.04.2025

89

MyTauMoHHas N3MEHYMBOCTb.
MpakTnyeckas paborta «MyTtauum y
Apo3odusibl (Ha rOTOBbIX
MUKponpenaparax)»

0.5

19.04.2025

90

91

3aKOHOMEPHOCTY MyTaLOHHOTO
npouecca. dNUreHeTVKa U ANUreHOMIKa

eHeTuKa yenoseka. MpakTuyeckas paboTa
«CoCTaBneHne 1 aHann3 PoJoCIOBHON»

0.5

24.04.2025

24.04.2025

92

MeTo/ibl MEAULMHCKON reHeTKM

26.04.2025

93

94

95

3HayeHwue MGAI/ILI,I/IHCKOIZ FEHETUKN B
npeaoTepalleHN U nNe4eHNn
reHeTUYeCKNX 3ab601eBaHNI YenoBeka

OCHOBHbIe NMOHATUA CENEKLMN.
JNabopatopHas paboTa «/3yyeHune copToB
KyNbTYPHbIX pacTEHMIA 1 NOPOJ, AOMALLHMX
YXMBOTHbIX»

MeToab! CeNneKLMOHHOM paboTsbl.
JNabopatopHas paboTa «3yyeHne METOA0B
CENeKLUM pacTeHnn»

0.5

0.5

03.05.2025

08.05.2025

08.05.2025

96

[OCTVXKEeHMSA ceneKkUmmn pacTeHni n




XMBOTHbIX. MNpakTnyeckas paboTta 10.05.2025
«[prBMBKa pacTeHNIA»

97 CoxpaHeHue, n3yyeHne N UCNo/bL30BaHKE 1
reHeTUYeCKNX pecypcos 15.05.2025
BroTtexHonorns Kak Hayka v oTpac/b

98 npoussoacTsa. MpakTuyeckas paboTa 1 0.5 15.05.2025
«3y4yeHne 06bEKTOB BMOTEXHOMOMMN»

99 OCHOBHbIe Hanpas/ieHNsi CUHTETUYECKON 1
6uonorum 17.05.2025

100 XPOMOCOMHas 1 reHHas NHXKeHepus 1 99 05.2025

101 MeanumHCKMe 6MoTEXHOIOM UK 1 99 05.2025
[MoBTOpeHWe, 06006LLeHME, cUcTemMaTm3aL s

102 3HaHUU nc|)' TeMe "OCHOBbI FTeHETUKN U 1 94.05.2025
cenexkumu

OBLLEE KOJTIMYECTBO YACOB INO 102 135

NMPOIrPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bceero Kourpoanusie  IpaxTuteckue H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 JBo/oUMOHHaA Teopus Y. [apeuHa 1 02.09.2024
5 [BVXyLLne cunbl 3BONIKOLUN BUAO0B NO Y. 1
[apsuHy 04.09.2024
3 Bopb6a 3a CyLLecTBOBaHWE, ECTECTBEHHbIN 1
1 UCKYCCTBEHHbI 0T60P 04.09.2024
4 PopMMpOoBaHME CUHTETUYECKOW TEOPUN 1
3BONOL MK 09.09.2024
5 3Tanbl 3BO/OLMOHHOrO0 npoLecca: 1
MWKPO3BO/IOLNA N MaKPO3BO/THOLNA 11.09.2024
6 Monynauma — aneMeHTapHasa egnHMLa 1
3BO/IOLMMK 11.09.2024
3aKOH reHeTM4yecKoro pasHoeecus .
- Xapan, B. BaitHbepra. JTabopaTopHas 1 05
paboTa «BblIsBeHNE N3MEHUNBOCTU Y ' 16.09.2024
0C006eit 0gHOro Buaa»
8 AnemeHTapHble (haKTOPbl 3BO/HOLMM 1 18.09.2024
9 AhheKT ocHoBaTtens. ekt 1
OYTbISIOYHOTO rOpP/IbILLKA 18.09.2024
10 Murpauun. 3onsuum nonynsyuin: 1
reorpagmyeckas, 6uonormnyeckas 23.09.2024




11

EcTecTBeHHbIN 0TOOP — HanpaBNAoLLNiA
(hakTOp 3BOMOLMM

25.09.2024

12

13

14

15

16

Monosoii 0T60p

Mpncnoco61eHHOCTb OPraHN3MOB Kak
pesy/ibTaT MUKPO3BOOLLMNA.
NaboparopHas paboTa «3yyeHmne
apoMop0308B ¥ nanoaganTauymin y
PacTeEHWUIA N XXUBOTHBIX»

Mpurmepbl NPUCNOCO6EHNI Y
OpraH1M3MoB: MOPJOOryecKue,
(hunsnonormnyeckmne, GUOXMMUYECKHE,
rosefeH4Yeckue. JlabopaTtopHas paboTta
«[prcnocobneHns opraHn3mMoB U NX
OTHOCUTE/IbHAA LIe1Ieco06pa3HOCTb»

Bua, ero Kputepum n CTpyKTypa.
JNabopatopHas pabota «CpaBHEHVE BUIOB
Mo MOP(ONIOrMYeCKOMY KPpUTEPUO»

CTpyKTypa Bnga

0.5

0.5

0.5

25.09.2024

30.09.2024

02.10.2024

02.10.2024

07.10.2024

17

BugoobpasoBaHue Kak pe3y/nbTar
MUKPO3BOOLMN

09.10.2024

18

19

CBSi3b MUKPO3BO/HOLLM 11 3NUAEMUONOT N

Makpoagontouus. MNaneoHTonornyeckue
MeTOoAbl N3yYEHNA 3BOTIOLUN

09.10.2024

14.10.2024

20

Broreorpadunyeckre MeTOAbl M3YyUYeHNS
3BO/OLMN

16.10.2024




AMOPUONOrnNYecKne 1 CpaBHUTENbHO-

21 gn;opnq:(()):;;mqecme MEeTO/bl U3y4eHUs 16.10.2024

MonekynapHo-reHeTU4ecKue,
22 OVMOXMMMYECKME N MaTeMaTUYecKne

MEeTOAbI U3YyYeHNS 3BOMOLMN 21.10.2024
23 OO6LLme 3aKOHOMEPHOCTW 3BOIHOLMUN 93.10.2024
24 AJanTuBHas paguaums.

HepaBHOMepHOCTbL TEMMOB 3BOOL MU 23.10.2024
o5 HayuHble runoTesbl NPOUCXOXAeHUA

XXU3HW Ha 3emne 06.11.2024
26 [oHayyHble NpecTaBfeHUs O

3apOXKAEHNN YKU3HU 06.11.2024
97 OCHOBHbIe 3Tarnbl HEOPraHU4YecKow

3BONOL MK 11.11.2024
28 "MnoTesbl 3apPOXKAEHNA XKN3HN 13.11.2024

VcTopusa 3emnn 1 MeToAbl eé n3yyeHus.
29 NabopaTopHas paboTa «3yyeHne 1 0.5

ONUcaHne NCKOMaeMbIX OCTATKOB APEBHUX 13.11.2024

OopraHn3MoB»
30 HauasibHble aTanbl opraHn4eckom

3BONOL MK 18.11.2024
31 JBO/IOUMA 3yKapnoT 20.11.2024
39 OCHOBHbIe 3Tarbl 3B0HOLUN 0.5

pacTuTensHoro Mmupa. lNpakTuyeckas 20.11.2024




paboTta «/13y4yeHne 0co6eHHOCTEN
CTPOEHWS PaCTEHWA pa3HbIX OTAE/IOB»

OCHOBHbIe 3Tanbl 3BOMHOLUNN XXKUBOTHOIO

33 Mupa 25.11.2024

3BO/IOLMSA XKMBOTHbIX. NMpakTnyeckas
34 aboTa «M3yueHne 0cobeHHOCTel 0.5

(F:)Tpoeva I'I())/3BOHOl-IHbIX YKMBOTHbIX>» 27.11.2024
35 Pa3BUTKNE XXM3HM Ha 3em/ie Mo 3pam U

nepvogam 27.11.2024
36 MaccoBble BbIMUPaHUA — 3KOOTUYECKME

KpW3uncbl NpoLLIoro 02.12.2024
37 CoBpeMeHHbI 3KONOTMYECKUIA KpU3NC,

ero 0Co6eHHOCTH 04.12.2024
38 CoBpemeHHas cucTema OpraH1Myeckoro

npoLuaoro 04.12.2024
39 OCHOBHbIe CCTeEMATMYECKME rpynnbl

OpraH13moB 09.12.2024
40 AHTPONONOrNA — Hayka 0 Ye/loBeke 11.12.2024
a1 Pa3BuTHe NpeacTaBneHNi 0

NPOUCXOXKAEHMM YeNoBeKa 11.12.2024

MecTo YenoBeKka B cucTeme

opraHuyeckoro mupa. JlabopartopHas
42 aboTa «M3yyeHne 0Co6eHHOCTEN 0.5

ETpoeva czeneTa 4enoBEKa, CBA3aHHbIX C 16.12.2024

MPAMOXOXAEHNEM
43 [BVXKyLLe cunibl aHTpornoreHesa

18.12.2024




COOTHOLLEHME BUOMOTNYECKUX U

44
coumanbHbIX )akTOPOB B aHTPONOreHese 18.12.2024
45 OCHOBHbIe CTaguKn aHTpornoreHesa 93.12.2024
46 [ManeoreHeTnKa 1 NaneoreHoOMMKa 95.12.2024
47 JBONOLUMSA COBPEMEHHOIO Ye/lI0BEKa 95.12.2024
Uenoseyeckue packl. [NpakTnyeckas
48 paboTa «/13yyeHne 3KONOrMYecKmx 0.5
o 13.01.2025
afanTaunii YenoBeKa»
49 MexaucumnanHapHble MeToAb!
aHTpononoruu 15.01.2025
50 3apoXaeHne 1 pasBuTHE IKONOTUN 15.01.2025
MeToabl 3konoruu. JlaboparopHas paboTta
51 «13yyeHne M?TO,EI,OB 9KOOTMYECKUX 0.5 90.01.2025
nccnefoBaHNn»
59 3HaueHme 3KON0rMYeCKNX 3HaHWIN 4Nns
yesioBeKa 22.01.2025
53 3Konornyeckue hakTopsl 99 01.2025
AbroTnyeckme haktopbl. CBET Kak
54 3K0oNormnyeckmnin thaktop. JlabopatopHas 05
paboTa «BbIsBNeHWE NPUCNOCO6EHNI ' 27.01.2025
OpraH13MoB K B/IMSHUIO CBETa»
55 AbnoTtunyeckme aktopbl. Temneparypa 05
KaK 3KOM0rMYecKunin (hakTop. ' 29.01.2025




NaboparopHas paboTta «BbisiBneHne
MPWCMOCO61eHNI OPraHN3MOB K BIMSIHNIO
TemnepaTypbi»

AbunoTnYeckme hakTopbl. BNaxXHOCTb Kak
9KO/I0rnYeckunin thaktop. JlaboparopHas

%6 paboTa «AHaTOMMUYeCKMe 0COBEHHOCTM 05 29.01.2025
pacTeHWUiA U3 pasHbIX MECT 0OUTaHMS»

57 Cpefbl 061TaHMs opraH1u3mMoB 03.02.2025

58 buonorunyeckume putmbl 05.02.2025

59 YKu13HeHHble (hopMbl OpraH1M3MoB 05.02.2025

60 BroTnyeckme daktopsl 10.02.2025
3HayeHne BMOTUYECKNX B3aUMOAENCTBUI

61 A1 CYLL,eCTBOBaHMS OpraHM3MOB B Cpefe 12.02.2025
obutaHus

62 3JKOo0rnyeckne XapakTepucTmku
nonynayum 12.02.2025
OCHOBHbIe NMoKasaTenu NonynaLun:

63 YUCNEHHOCTb, NJIOTHOCTbL, BO3pacTHas u 17.02.2025
rnosioBast CTpyKTypa
OCHOBHble NnokasaTenu Nonynayun:

64 POXXAaemMoCTb, MPUPOCT, TEMMN POCTa, 19.02.2025
CMepPTHOCTb, MUrpauumu

65 JKO0/10rnyeckas CTpyKTypa nonynsaymm

19.02.2025




66

AnHamnka nonynaumm n eé perynaumsa

24.02.2025

67 KpvBble pocTa YMCNEHHOCTU NONYNALUN.

KpvBble BbKMBaHWA 26.02.2025

3JKonornyeckas HuLLIa Buaa.
68 NabopaTopHas E)a60Ta «[pucrnocobneHns 0.5 96.02.2025

CeMsAH PacTeHWN K pacceeHnIo»
69 Bug Kak cuctema nonynayun 03.03.2025
20 3aKOHOMEPHOCTM NOBeLEHNS U MUTpaLuiA

YKMBOTHbIX 05.03.2025
71 Co06LecTBO OpraHn3MoB — GMOLIEHO3 05.03.2025
72 JKocucTema Kak OTKpbITas cuctemMa 12.03.2025
73 KpyrosopoT BeLLecTB U NOTOK 3Heprum B

aKocucTeme 12.03.2025
74 OCHOBHbIE MoKa3aTenn 3KOCUCTEMbI 15.03.2025
75 JK0/I0rnyeckune nupammnabl 94.03.2025
76 13mMeHeHns coobLLEeCTB — CYKLIeCCUN 96.03.2025
o MpUpoLHbIE 3KOCUCTEMbI. DKOCUCTEMBI

03€ep U peK. IKOCUCTEMbI MOPEI 1 OKEaHOB 26.03.2025
78 MpUpoAHbIE 3KOCUCTEMbI. DKOCUCTEMBI

TYHAP, NECOB, CTEMeN, NYCTbIHb 31.03.2025
79 AHTPOMOreHHble 3KOCUCTEMbI




02.04.2025

Yp6oakocucTeMsbl. MpakTuyeckas paboTa

80 «13y4yeHune n onucaHune 0.5

yp6gakocm0TeMb|>> 02.04.2025

3aKoHOMepHOCTM (hopMMpPOBaHMS
81 :Egg;::el)“(ﬂ:iaMMO,quCTBVIVI OpraHv3mosB B 07.04.2025

MexaH13Mbl BO3Le/CTBUS 3arpssHEHNI
82 pasHbIX TUMOB Ha Cy6OPraHN3MeHHOM,

OpraHM3mMeHHOM, NonynAUNOHHOM U 09.04.2025

9KOCUCTEMHOM YPOBHAX
83 Buocgepa — obLyennaHeTapHas 060/104Ka

3emnu 09.04.2025
84 YueHue B. N. BepHagckoro o buocepe 14.04.2025
85 3aKOHOMEPHOCTM CYLLeCTBOBaHMS

6rocdepbl 16.04.2025
86 KpyroBopoTbl BELLECTB U

OU1OreOXNMNYECKIE LNKIbI 16.04.2025
87 3oHanbHOCTL buocdepbl. OCHOBHbIE

B1OMbI CyLUN 21.04.2025
88 YCTONYMBOCTL GUoChepbl 93.04.2025
89 3JKOM0rMYecKme Kpnsmncbl 1 X NPUUMHBI 93.04.2025
90 Bo3sgeiicTere yenoseka Ha buocgepy 98.04.2025
91 AHTPOMNOreHHOe BO3AENCTBMNE Ha




PacTUTENbHBIA 1 XXMBOTHbIA MUP

30.04.2025

92 OxpaHa npupoasb! 1 30.04.2025
93 OCHOBHbIe NPUHLMMbI YCTOWYNBOTO 1

pasBUTUA YenoBeyecTsa 1 NpUpoabl 05.05.2025

PaLuoHaibHoe NpMpoAoMnosb30BaHe U
94 coxpaHeHune 610N0rMYecKoro 1

pa3|-F|)006pa3v|ﬂ 3emnu 07.05.2025
95 O606LeHMEe No Teme «MUKPO3BO/IHOLMA U 1

eé pesynbTaTbl» 07.05.2025
9 O606LLeHNEe No Teme «MaKpO3BONOLMS 1 1

eé pesynbTaTbi» 12.05.2025
97 O606LeHMe No TeMe < TPONUCXOXAEHME U 1

pas3BUTUE XXM3HW Ha 3eMne» 14.05.2025
98 O606LeHMe No TeMe «ITponCXoXaeHNe 1

YenoBeKa — aHTPOMOreHes3» 14.05.2025
99 O6006LLEHNE NO TeMe «DKOMOrNS — HayKa 1

0 B3aVIMOOTHOLLIEHWNAX OPraHM3MOB» 19.05.2025
100 O606LLeHre no Teme «OpraHm3mMbl 1 1

cpepa 0buTaHusA» 21.05.2025
101 O6006LLEeHNE NO Teme «IKON0rns BUI0B U 1

NonynALnin» 21.05.2025
102 O606LeHre no Teme «brocdepa — 1

rnobasbHas aKkocmcTeMa» 26.05.2025

OBLUEE KOMTMYECTBO YACOB NO 102 75

NMPOIrPAMME
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