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MOSACHUTEJIBHAS 3AIIMCKA

IMporpamma 1o yucOHOMY mpeamety "buonorus" (yamee - Owosorus) Ha
ypoBHE cpejHero obmero obpazoBanus paszpaborana Ha ocHoBe DejrepanbHOTO
3axoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Deeparmmy,
®I'OC COO, Konmnemmmu mnpenojiaBanus ydcOHoro mnpeamera «buomorusy u
OCHOBHBIX TIOJIOKCHUH (eicpanbHoi pabodcii mporpaMMel BOCIIUTaHUS.

VueOuenii npeamer «buonorus» yray6iaéuaHoro ypoBHs m3ydenus (10-11
KJIACCHI) SBJISACTCS OJHUM W3 KOMITOHCHTOB IPCAMCTHOM obnactu «EcTecTBCHHO-
Haygnsle 1peamersDy. CormacHo momoxeHusM OI'OC COO npodumnbHbIe
ydeOHBIC IPE/IMETHI, M3yJdacMbIc Ha YriayO0iaEHHOM YpOBHE, SBISIOTCA CIOCOOOM
mubdepeHnmanmn  00ydcHHS Ha YPOBHC cpeaHero obmero obGpa3zoBanus u
IpU3BAaHBl OOCCIICYUTH NPCCMCTBCHHOCTH MCXJIy OCHOBHBIM OOINMUM, CPCIHHUM
0o0muM, cpeiHM Tpo(ECCUOHATBHBIM U BEICIIMM 00pa3oBanuceM. B To e BpeMs
KOKJIBIA #W3 JTHX YYCOHBIX TIPCAMCTOB JIOJDKCH OBITh OPHCHTHPOBAaH Ha
IPUOPUTCTHOC PCHICHUC OOpa30BaTCIBHBIX, BOCIHTATCIBHBIX W Pa3BUBAIOIIUX
3a]]a4, CBSM3aHHBIX C mpodopucHTanued OO0ydYarOMUXCA KW CTUMYJIAPOBAHHUCM
MHTCPECa K KOHKPCTHOW O0JIACTM HAYYHOTO 3HAHUS, CBS3aHHOTO C OMOJIOTHCH,
MCUIIMHON, SKOJIOTHUCH, IICUXOJIOTUCH, CIIOPTOM WJIM BOCHHBIM JICTIOM.

IMporpamma mo yuc6HOMYy mpeamery "buomormsa" naér mpeacTaBiIcHHC O
eI M 3a/Jadax u3ydcHus yucOHoro mpeaMmera «buonorus» Ha yriayOnéHHOM
YPOBHE, OIIPC/ICTIACT 0053aTCIRHOC (MHBAPUAHTHOC) IIPCIMCTHOC COJICPXKAHUC, €TI0
CTPYKTYPHPOBAaHHC II0 pa3JiciaM H TEMaMm, paclpe/CiICHUE II0 Kiaccam,
PCKOMCHJIYCT IIOCJIC/IOBATCIFHOCT HM3YyYCHHUS YYCOHOTO Marcpuajiia ¢ y4EToM
MCKIIPCIMCTHBIX ¥ BHYTPHIIPCIMCTHBIX CBS3CH, JIOTUKM Y4YCOHOro Iporiecca,
BO3PAcTHEIX OcoOcHHOCTEH oOydaromuxcsa. B nporpamme mno OGuosoruwm
pCaM30BaH INPUHIMII IIPCCMCTBCHHOCTH C M3YYCHUCM OHMOJIOTMM HA YPOBHC
OCHOBHOr0 o0mero oOpasoBanms, Onarojaps HeMy IIPOCMAaTpUBACTCS
HAIPaBJIICHHOCT, HA HOCICAYIOUICC PpPa3BUTUC OHMOJIOTMYCCKUX  3HAHUIA,
OPUCHTHPOBAaHHKIX HA (HOPMHUPOBAHHUC CCTCCTBCHHO-HAYYHOTO MHPOBO33PCHHUS,
9KOJIOTUYCCKOTO MEIILICHUS, IPCJCTABICHUIA O 3J0pOBOM oOpa3c >XW3HU, Ha
BOCITUTAHUC OCpPCKHOTO OTHOIMCHUSA K OKPYXAIOMCH mpupoaHoii cpeme. B
IporpaMMe 10 OHMOJIOTMM TAaKXKC ITOKa3aHBI BO3MOXHOCTH Y4YCOHOrO IpeMeTa
«buonorus» B peammsamuu  TpeboBaHnit OPI'OC COO k IIAaHUPYCMEBIM
JWYHOCTHBIM, MCTAIIPC/IMCTHBIM M IIPCJAMCTHBIM peE3yJIbTaTaM OOY4YCHUS U B
(GOpMHUpPOBAaHUM OCHOBHEIX BHJIOB YYCOHO-IIO3HABATCIBHON  JICATCIBHOCTH
00yJarommxcs 10 OCBOCHHIO COJICPXKAHUA OHOJIOTMYCCKOr0 00pa3oBaHMS Ha
ypOBHE cpeaHero obmero o6pa3oBanmus.

VucbOunit npeamer «buonorusy Ha ypoBHE cpejHero obmiero obpa3zoBaHus
3aBepmact Oumonormdycckoe oOpa3oBaHME B IIKOJIC ¢ OPUCHTHPOBAaH Ha



pacImupCHUC U YIIIyOJICHHC 3HAHUN OOYYaroIUXCS O JKUBOHW IIPUPOJIC, OCHOBAX
MOJICKYJIIPHOM ¥ KJICTOYHOW OMoJoruy, SMOpHOJIOTMH W OHMOJIOTHMH pa3BUTHA,
TCHCTHKY, CCIICKIIMKA, OMOTCXHOJIOT MU, IBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

W3yuenne yuebHOro mnpeamera «buomorus» Ha yriryOJICHHOM YpOBHE
OPUCHTHPOBAaHO Ha IIOJITOTOBKY OOYYAarOIIUXCA K IOCJCHYIOIICMY IIOJIYYCHHUIO
Ouonormycckoro obGpazoBamms B By3aX W OpraHMW3aIlAsaX  CPCIHCTO
npodeccrnoHansHOro o06pazoBanus. OCHOBY €ro COJICPXAHUS COCTABIIACT CUCTCMA
OMOJIOTMYCCKAX  3HAHWIA, MOJYYCHHBIX TP HM3YYCHUHM  OOYYarOUIMMHUCS
COOTBCTCTBYIOIUX CHUCTCMATHYCCKUX Pa3JICIOB OMOJIOrMM Ha YPOBHC OCHOBHOTO
obmero obpazoBanms, B 10—11 kimaccax 3T 3HaHHS HOJIYdYarOT pa3BUTHC. 1ak,
pacImUpeHBl M YIIyOJICHBI OHOJOTMYCCKUC 3HAHUSA O PACTCHUSX, JXUBOTHBIX,
rpubax, OaxTCpusIX, OpPraHU3MC YCIIOBCKA, OOIIMX 3aKOHOMCPHOCTSAX IKHU3HH,
JIOTIOJTHUTCIBHO BKIFOUCHBI OMOJIOTMYCCKUC CBCJICHUS ITPUKIIQTHOTO U IOMCKOBOTO
XapaKTepa, KOTOPBIC MOXHO HCIIOJIB30BAaTh KAaK OPUCHTUPHI JUIS ITOCIICAYIOUICTO
BEIOOpa mpodeccuu. Bo3MokHAa TakKe WHTCTpAIMSA OWOIOTMYCCKUX 3HAHWHA C
COOTBCTCTBYIOIUMY 3HAHUSMHU, NOJIYYCHHBIMH OOYYArONIUMUCS IIPH H3yUCHHUH
(Gu3KUKH, XUMUH, Teorpaduu ¥ MaTCMaTHKH.

CrpykTypa nporpaMmel 10 ydcOHOMy mnpeamery "buomorumsa" ortpaxacT
CHUCTCMHO-YPOBHCBEIA ¥ DBOJIIOIMOHHBIA IOJXOJBl K HU3YYCHUIO OHOJIOTHH.
CoriacHO MM, U3y9arOTCS CBOMCTBA M 3aKOHOMCPHOCTH, XapaKTCPHBIC JIUIS )KHUBBIX
CHCTCM Pa3HOI'0 YPOBHS OpPraHU3aliK, SBOJIIOIUN OPTaHNICCKOTO MUpa Ha 3emiic,
COXpaHCHHMS OHMOJIOrMYCCKOTO pa3HooOpasus 1wiaHeTel. Tak, B 10 xiacce
M3YYAIOTCA OCHOBBI MOJICKYJISPHOM M KJICTOYHOW OHMOJIOTMH, SMOPHOIOTHH M
OMOJIOTMN Pa3BUTHSA, TCHCTUKU M CCJIICKI[UH, OMOTCXHOJOTMH ¥ CHHTCTHYCCKOU
OMONIOTHY, AKTyAIM3UPYIOTCS 3HAHWA OOydJaommxcs Mo OOTaHWKE, 300JI0THH,
amatomun, Ousmonormu denoBeka. B 11 kiacce M3ydaroTCs DBOJIOIMOHHOC
YYCHHC, OCHOBBI DKOJIOTHY U yICHHE 0 Ouocdepe.

VucOuni mpeamer  «buonorms»  mpu3BaH  06CCIICYUTH  OCBOCHUC
obygaromuMucs OMOIOTMYECKUX TCOPUN U 3aKOHOB, WJICH, IPUHITAIIOB U IIPaBUII,
JIEXKAIUX B OCHOBE COBPECMEHHOM €CTCCTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHUHM, MHOro00pa3uu M OCOOCHHOCTAX KIICTKH, OpPTaHM3Ma, IIOMYJISIIUH,
OMOIICHO3a, SKOCHUCTCMBI, O BBIJIAIOIMIMXCH HAYYHBIX JOCTHXKCHUSIX, COBPCMCHHBIX
WICCIIC/IOBAHUAX B OMOJIOTHH, IPUKJIAIHBIX aCICKTaX OHoIorudcckux 3HaHuid. Jis
pa3BUTHA W IOJUICPXKAHUS HHTCpeca oOydarommuxcs K OMOJOruM Hapsgay co
3HAYUTCIILHBIM 00BEMOM TCOPETHYCCKOTO MATCPHaIa B COJICPKAHUY IIPOTrPAMMEI
10 OMOJIOTMH MIPCTYCMOTPCHO 3HAKOMCTBO C MCTOPUCH CTAHOBIICHUS U Pa3BUTHS
TOM WM WHOU obnacTu OMONOTWH, BKJIAJOM OTCYCCTBCHHBRIX M 3apyOCIKHBIX
y49EHBIX B PCIICHUC BAXHCUIINX OMOJIOTUYICCKHAX U IKOJIOTHICCKUX MIPOOIICM.



Iens n3yaenus yaebunoro mpeamera «bronorus» Ha yrioy0iaEHHOM YpOBHE —
OBJIQJICHUC  OOYyJarOIMUMHUCH 3HAHUAMH O  CTPYKTYpHO-(QYHKIIMOHAIEHOM
OpraHM3al[i¥ JKUBBIX CHCTCM pa3HOTO paHra ¥ NpUOOPCTCHUC YMCHHIA
WCIIOJIB30BaTh 3TH 3HAHUSA B (OPMHUPOBAHUM MHTEPECA K OIMPCJCICHHONW 00IacTh
Ipo¢eCCHOHATBHON JICATEIFHOCTH, CBS3aHHOW C Owonormed, Wi K BEIOOpPY
y9eOHOTO 3aBCICHUS JIJIS TIPOJIOJDKCHAS GHOIOrMICeCKOT0 00pa3oBaHusL.

Hoctmxenne menu wu3ydeHuss ydeOnoro mpeamera «buomorus» Ha
yray6aEaHOM ypoBHE 00€CIICINBACTCS PCIICHUCM CIICTYIONINX 3a/1a4:

OCBOCHHMC OOYYarOIMUMUCS CHUCTCMBI OMOJIOTUMCCKMX 3HAHWI: 00 OCHOBHBIX
OMOJIOTUUCCKHAX TCOPUAX, KOHIICIIIMAX, TUIIOTC3aX, 3aKOHAX, 3aKOHOMCPHOCTIX U
IpaBUIAX, COCTABIIIONIMX COBPEMCHHYIO CCTCCTBCHHO-HAYYHYIO KAPTUHY MHPA; O
CTPOCHWY, MHOT000pasuu W OCOOCHHOCTAX OWMOJIOTMYCCKAX CHUCTCM (KIJICTKA,
OpraHu3M, IOIyJISAIus, B, OuoreoreHo3, 6uocdepa); 0 BRAAIOMMXCS OTKPHITHAX
¥ COBPCMCHHEIX HCCJICJIOBAHUSIX B OHOJIOTHY;

O3HAKOMJICHHUC OOYYalolIUXCSd C MCTOJAMH IIO3HAHUS JKUBOW IPUPOJIBL:
WCCIICJIOBATCIILCKAMH METOJaMH  OHOJIOTHYCCKMX HAayK (MOJCKYIApHOA W
KJICTOYHOU Owmosorum, sSMOproiiornu ¥ OWOJIOTMH pa3BUTHSA, I'CHCTUKH U
CCIICKIIUY, OWOTCXHOJIOTMM W CHHTCTUYCCKON OMOJIOTHMH, ITaJICOHTOJIOTHH,
OKOJIOTHM);  MCTOJAMH  CaMOCTOSTCIBHOTO  IPOBCACHHUS  OMOJIOIMYCCKUX
UCcCicIOBaHMi B Jjabopatopum u B mnpupojye (HabmojcHWE, HW3MCpCHUC,
SKCIICPUMCHT, MOJICIIMPOBAHMNC);

OBJIQJICHUC OOYyYarOImMMUCS YMCHHSMH: CaMOCTOSTCIBHO  HAXOJIWTh,
AHAJM3UPOBATh M HCIOJIB30BATH OMOJOTHMYCCKYIO WH(POPMAIIMIO; IOJIB30BATHCS
OMOJIOrMIECKOl TCPMHUHOJIOTHCH M CHUMBOJIMKOW; YCTAaHABIMBATH CBSA3h MEXKIY
pa3BUTHCM OHOJIOTMM ¥ CONUAIBHO-DKOHOMHUYCCKAMHU M  DKOJIOTHYCCKUMMU
npoOJjcMaMK YCJIOBCYCCTBA; OIICHUBATH IIOCIICACTBUS CBOCH JICATCIBHOCTH IIO
OTHOIICHUIO K OKPYXAIOIICH NPHUPOJHOA cpeic, COOCTBCHHOMY 37I0POBBIO H
3/IOPOBBIO  OKPYXKAIOIMUX JIIOACH; OOOCHOBRIBATE M COOMIOAATH  MCPHI
IpodUIaKTUKYA WH(PCKIMOHHEIX 3a00JICBaHUM, IIpaBMIa IIOBCACHUS B NPUPOJC U
obecriegcHns 6€30MaCHOCTH COOCTBEHHOW KU3HECATCIFHOCTA B UPC3BBIYAaHBIX
CUTyallusiX IPHUPOJHOTO ¥ TCXHOICHHOTO XapakTcpa; XapakTCpU30BaTh
COBPEMCHHBIC HAYIHBIC OTKPHITHA B 001acTH OMOJIOTHH;

pa3BUTHC y 00YYaIOMIMXCS WHTCIUICKTYAIBHBIX M TBOPYCCKUX CIIOCOOHOCTCH
B IIPOIICCCC 3HAKOMCTBA C BBUIAIONIMMUCA OTKPBITUSIMH ¥ COBPCMCHHBIMH
WCCIIC/IOBAHUAMU B OHMOJIOTMH, PCHIACMBIMHM CIO IIPOOJICMaMu, MCTOJIOJIOTHCH
OHMOJIOrTIECKOTO WCCIIC/IOBAHUS, IPOBC/ICHUS OKCICPUMCHTAIBHBIX
VICCJIC/IOBAHMIA, PCUICHUS OUOJIOTUYCCKUX 3a/1a9, MOJICITUPOBAHUS OHOJIOTMYCCKIX
00BEKTOB U MIPOIIECCOB;



BOCIIUTAHUC y OOYUYAIOMMXCS [ICHHOCTHOI'O OTHOUICHUS K )XHMBOM IPHUPOJIC B
IICJIOM U K OTJICJIBHBIM ¢€ 00BCKTaM U SBJICHUSM; (JOPMHUPOBAHUC IKOJIOTHICCKOM,
TCHCTUYCCKOW TPAMOTHOCTH, OOIMEH KyJIbTyphl IIOBCJCHUSA B IPHUPOJIC;
MHTCTPAIlH CCTCCTBCHHO-HAYYHBIX 3HAHUM;

npuoOpeTcHUEC  O0yJalOIMMMUCS  KOMIICTCHTHOCTH B PallMOHAJIHEHOM
IPUPOIONIOIB30BaHUN (COOJIIOICHUC IIPABUJI ITOBCACHUS B NPUPOJIC, OXPaHBI
BHJIOB, 9KOCUCTCM, OMOChHCphI), COXpAaHCHUHA COOCTBCHHOTO 37I0POBhS U 3I0POBBS
okpyxamux JoAck (cobmoacHus Mep npodunaktukyd  3aboicBaHUH,
obecrieacHre OC30IMACHOCTH IKU3HCCATCIIEHOCTH B YPE3BRIYANHBIX CHTYaIHAX
OPUPOJHOTO ¥ TCXHOICHHOTO XapakTepa) HAa OCHOBC  HCIIOJIb30BAHUS
OHMOJIOrMIeCKUX 3HAHWI ¥ YMCHUMA B IIOBCCHCBHON KU3HM;

CO3JIaHUC  YCIIOBMHA JUII  OCO3HAHHOTO  BBIOOpa  OOydaromuMmucs
VIH]IUBU]IyaJIbHOU o0Opa3oBaTcibHOM TPAcKTOPUH, CIIOCOOCTBYIOMICH
HOCJICIYIOMEMY POGECCHOHAIEHOMY CaMOOIPC/ICIACHUI0, B COOTBCTCTBHH C
VH/IUBU/TyQJIbHBIMHA UHTCPCCAMH ¥ IIOTPCOHOCTSMHU PETHOHA.

OObmee 4ncao 9acoB, OTBCACHHBIX HA M3Yy4YCHHE OMOJIOTHHM HA YyIriIyOJICcHHOM
ypOBHE cpeaHero obmero obpa3oBanus, cocraBisiet 204 waca: B 10 xmacce — 102
gaca (3 gaca B Heaenmo), B 11 kiracce — 102 gaca (3 gaca B HEIeo0).

Ot6op opranm3anMOHHEIX (OPM, MCTOJOB M CPCACTB OOydcHHMS Omoyoruu
OCYIIECTBIICTCH C YYETOM CHCHUGUKHA €r0 COJCPKAHUA M HAIIPABJICHHOCTH Ha
IpOJOJDKCHUE Ouosormaeckoro o0pa3oBaHuS B OpraHU3aIlMAX CpPEJHETO
TPO(CCCHOHAIIEHOTO U BHICIICTO OOpa30BaHMUS.

OO6s13aTCIIBHBIM YCIOBHEM IIpH 00ydeHMM OMOJIOTHH Ha yriIyOJIEHHOM YpPOBHE
SIBJISICTCS IIPOBC/ICHUC JIAOOPATOPHBIX M IPAKTHYCCKUX paboT. Taxke ydacTue
oOyJaromuxcs B BBIIOJHCHUM NPOCKTHRIX W yIeOHO-MCCIICIOBATCILCKAX PpadoT,
TCMAaTHKa KOTOPBIX ONPCACIACTCS YYUTCICM HA OCHOBC HMCHOIIUXCS
MaTCPUAIILHO-TCXHUYCCKHAX PECYPCOB M MCCTHBIX IIPUPOIHBIX YCIOBHIA.



COJEPXKXAHME OBYYEHUS
10 KJIACC

Copcpxanve IporpaMMebl, BBIJICIICHHOC KYPCUBOM, HE BXOJUT B IIPOBCPKY
rocyiapcTBeHHOM ntorosoi arrecranuu (I'HA).

Tema 1. BuoJsiornst Kak HaAyKa

CoBpemenHas Omosorus — KOMIDICKCHas Hayka. KpaTkas ncropus pa3BATHS
Ouonormu.  buomormueckue HayKM WM HW3y9acMbIC MMH  IIPOOJICMEL.
OyHjaMCHTAJIbHbIC, IIPUKIAJHBIC M IIOMCKOBHIC HAYYHBIC WCCICAOBAHUS B
Ouosorun.

3unagcHuc OMoIOTHM B (POPMUPOBAHMN COBPEMCHHOM €CTCCTBCHHO-HAYYHOU
kaptuasl Mupa. Ilpodeccun, cBazannsic ¢ Ouoyorueil. 3HaducHUC OMOIIOTMH B
IIPAKTUYCCKOM JICATCIBPHOCTH YEJIOBCKA: MCJUIIMHE, CEJIbCKOM XO3SICTBC,
IIPOMEBIIILICHHOCTH, OXPaHE IIPAPO/IBI.

JleMoHCTpanuu

IMoptpetrr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun,
V. I'apseit, I'. Mengens, B. U. Bepaaackuy, W. 11. I1asnos, U. . Meunuxos, H.
W. Basuos, H. B. Tumodees-Pecorckmit, JIx. Yorcon, @. Kpuxk, /1. K. bemses.

Tabmuubr u cxemsl: «CBs3p Omosormm ¢ JIpyruMu Haykamm», «Cucrema
OMOJIOTHYCCKHAX HAYK.

Tema 2. ZKuBbie cHCTEMBbI H HX H3y4YeHHE

JKuBbic cHUCTEMBI Kak mpeaMeT u3ydcHus Omonormu. CBONCTBA JXKHBHIX
CHUCTCM: CJMHCTBO XHMHUYCCKOTO COCTaBa, JUCKPCTHOCTh U ICJIOCTHOCTD,
CJIO)KHOCTh M YIOPSAJOYCHHOCTh CTPYKTYphI, OTKPHITOCTh, CaMOOpraHM3aIus,
CaMOBOCIIPOM3BC/ICHUC, Pa3/IpaXUMOCTh, A3MCHYUBOCTb, POCT U Pa3BUTHC.

VpOoBHHM OpraHu3alnii >KMBBIX CHCTEM: MOJICKYJIPHBIA, KIJICTOYHEBIH,
TKaHCBBIM, OpTraHM3MCHHBIN, MIOIYJIAIIMOHHO-BHJI0BOM, 9KOCUCTCMHBIN
(buorconicHoTHucCcKmMit), Ouwocdepueriti. IIporecch, IPOUCXOMAIMUAC B IKHUBBIX
cuctemax. OCHOBHBIC TpU3HAKKM XWBOro. JKu3Hp Kak (opma CyIIecTBOBaHUS
matepun. Hayku, u3ydaromye »uBBIC CUCTCMbI Ha pa3HbIX YPOBHSIX OpPraHU3aIiy.

W3yucuue *wuBBHIX cucTeM. MceToael Omosormucckoir Hayku. Habmmojcnue,
M3MCPCHHUC, IKCIICPUMCHT, CUCcTeMaTu3anus, Mcraanamms. Ilonsatue o 3aBucumoii u
He3aBUCMMOM 1niepeMcHHOM. IDmanupoBanue sxcnepumenra. IloctanoBka u
npoBepka rumore3. Hynesas runore3a. Ilorsatue BeIOOpKM u €€ JTOCTOBEPHOCTE.
Pa3bpoc B Owomormucckmx maHHbX. OICHKa JJOCTOBCPHOCTH IIOIYYICHHBIX
pe3ynbTaToB. IIpyumHBI HMCKaXCHUS PE3ylbTaTOB JKclicpuMeHTa. IlonsTue
CTAaTUCTUYCCKOTO TECTA.

JleMoHCTpanuu



Tabmunbr m cxembl: «OCHOBHEIC TIPU3HAKW KU3HW», «buomormucckuc
cucrteMbl», «CBolicTBa JXMBOM MaTcpum», «YPOBHU OpraHu3alvy >KUBOU
mpupojie», «CTpoeHHWE XUBOTHOM KIICTKM», «TKaHU >KUBOTHBIX», «CHCTEMEBI
OpraHoOB dUEJIOBEUCCKOTO opranmiMay, «buorcomenosy», «buocdepan, «MeToms
V3yYCHUS )XKUBOU IIPUPOJIBD».

OGopyytoBanue:  jgabopaTopHoc  O0OOpy/AOBaHWC  JiIS  IIPOBC/ICHUS
HaOII0/ICHII, U3MCPCHUH, SKCIICPUMCHTOB.

IIpakTnyeckas pabora «Mcnonp3oBaHuC pa3IM9HBIX METOJOB IIPH
M3YYCHUM KUBBIX CUCTCM).

Tema 3. BuoJsiorns KieTku

Kimerka — CTpykTypHO-QYHKIMOHANBHAS CAWHWIIA XUBOro. Hcropus
otkpeiTua KieTku. Pabote P. I'yka, A. JleBernryka. Knerounas teopus (T. IlIBanH,
M. Illmetinen, P. BupxoB). OCHOBHEIC ITOJIOXKCHHS COBPCMCHHOM KIICTOYHOU
TCOPUHU.

Meroasl  MOJICKYJMDHOM W KJICTOYHOW  OHMOJIOTHMH:  MHUKPOCKOIIHUSA,
xpoMmarorpadus, 3ICKTpodope3, METOJI MCUCHBIX aToMOB, Ju(GCpPCHIIMAIEHOC
ICHTpUGYTHPOBaHUE, KYJIBTUBHUPOBAHUC KIICTOK. M3yyenue ghuxcuposannwvix
Kknemok. DIIEKTpoHHAs MuKpockonusa. Kongokanvuas muxkpockonus. Bumanvhoe
(npusicuznennoe) uzyuenue Kiemox.

JleMoHCTpanuu

Ioptpetni: P. I'yk, A. JIeeenryk, T. llIsann, M. Ilneiinen, P. Bupxos, K. M.
bop.

Tabmumsl 1 cxemsl: «CBETOBOM MUKPOCKOID), «DJICKTPOHHBIA MHUKPOCKOID),
«HcTopus pa3BUTHS MCTOJJOB MUKPOCKOIII.

ObopyznoBaHre: CBETOBOM MHKPOCKOII, MHKPOIpEIApaThl PacTUTCIBHEIX,
KUBOTHBIX U OAKTCPUAITHHBIX KIICTOK.

IpakTuueckas pabdora «M3ydcHue MCTOJIOB KICTOYHON Ouonoruu
(xpomarorpadus, osnckrpodopes, muddepeHUaTEHOC ICHTPUGYTHPOBAHUC,
ITIIP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKHA

XUMHAYCCKAA COCTAB KICTKU. Makpo-, MUKpO- U YJIBTPAMHUKPOIJICMCHTHI.
Boja u e€ pomp Kak pacTBOpPUTCIA, pPcarcHTa, y4acTUC B CTPYKTYpPAPOBaHUU
KJICTKY, TCIUIOPETYJAIMy. MuHCpaIbHRIC BCIIECTBA KIICTKH, WX OHMOJIOTHYCCKAs
poiib. Posib KaTHOHOB U @aHUOHOB B KIICTKC.

Opranvuecckue BemiecTBa KICTKA. buomornueckue mnonuMepsl. benxwm.
AMUHOKHCIIOTHBIA cocTaB OcikoB. CTpykTyphl Oc¢ikoBoi Monckynsl. [lepBuanas
CTpyKTypa Oecika, IENTHAHAs CBA3b. BTOpWYHAs, TpPETUYHAS, YCTBCPTHIHAS
cTtpykTypel. Jlenarypamusa. CsoiictBa OenkxoB. Kiraccupukamus  OenkoB.
bronornueckue ¢pynkuu 6enxos. Ilpuonbi.



VYrieBoasl. MoHOCAxXapuIbl, TUCaXapy/Ibl, OJUTOCaXapy/Ibl 1 IOINCaXapy/Ib.
OOmmif 1UTaH CTPOCHUA W (PU3MKO-XMMHUYCCKHAC CBOWCTBA  YIJICBOIOB.
bronornueckre GyHKINHT YTIICBOIOB.

Jlumuaer. TuapodmnsHO-THAPOdOO6HEIC cBOMIcTBA. Kitaccnukanus JIATHAIOB.
Tpurnunepunasr, ¢ochonumuasl, BOCKH, cTepouabl. buonormueckue ¢GyHKIUA
munuioB. O6nrue cBoiicTBa OMOIOTHYCCKIX MEMOpaH — TEKYdJCeCTh, CITIOCOOHOCTH K
CaM03aMBIKaHUIO, ITOJIYIIPOHUIIACMOCTb.

Hyxneunoseie xucnotel. JJHK m PHK. CrpocHue HYKICMHOBBIX KHCIIOT.
Hyxneoruasr. Ilpunmun xomrmmementapuoctu. Ilpasmiio Yapragda. Crpykrypa
JJHK — ngBoiinas crimpans. Mectonaxoxeane u 6uonormacckue Qyuxmm JITHK.
Buae PHK. @ysxnuu PHK B kiteTke.

Crpocuue moiekyinsl AT®. Makposprudeckue cBszu B Moiekyine ATO.
bronornueckue ¢pynkmun ATO®. BoccraHOBIICHHBIC IEPECHOCYHUKY, UX (PYHKIINK B
Kinetke. /[lpyeue wuyxkneosuompugpocpamer (HT®). CexsenupoBanume JIHK.
Memoowi 2enomuxu, mpanckpunmomuky, nPpomeomMuKu.

CrpyktypHas Omomnorusi: Ouoxumudeckne M OMOpU3MICCKUEC HCCIICAOBAHUS
cocTaBa M IIPOCTPAHCTBCHHONW CTPYKTypel Omomosiekyn. Mooenuposanue
cmpykmypol u yHKyull GUOMONEKYn u ux Komniexcos. Komnviomepnvitli Ouzain u
opzanuveckuy cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHATIO208.

JleMoHCTpanuu

IToptpetsr: JI. Ilonunr, [x. Yorcon, @. Kpuk, M. Yuikunc, P. @pankiuvs,
®. Canrep, C. IIpy3unep.

Huarpammel: «Pacrpejencaue XUMHUYECKHMX JJIEMEHTOB B HEXMBOM
Ipupojie», «PactupesieeHre XMMAYECKUX 3JICMCHTOB B )KUBOU IIPUPOJICY.

Tabmumsr u cxemnl: «llepuoangeckas Tabnmiia XUMHYECKUX JIICMCHTOB),
«CTpocHue MOJCKYJIBI BOJb), «BemecTBa B coctaBe opraHm3MoBy, «CtpocHme
MOJICKYJIE Ocnka», «CTpyKTypel OeiIKoBOM MOJCKYIhD», «CTpOCHHE MOJICKYI
yriaeBojioB», «CTpocHHE MOJCKYdT JUIuAOB», «HyKICHHOBBIE KHCIOTEDY,
«Ctpocuue Moncekyias ATO».

OO6opy/toBaHKC: XUMUYCCKAS ITOCY/1a U 000PY/IOBAHKC.

JlabopaTropuasi padora «O0HapyxcHUC GCITKOB C TOMONIHI0 KAYCCTBCHHBIX
peaxKImin.

JlabopaTopnass  paGora  «McciejoBaHWC — HYKJIICMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIICTOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. Crpoenne 1 QyHKINH KJICTKH

Tumel KJICTOK: 3JyKapuoTWdecKas © IIpokapuotwdeckas. CTpyKTypHO-
(GYHKIIMOHAIRHEIC 00pa30BaHUS KIICTKH.



Crpocuuc nmpokapuoTHaecKoi KieTku. Kinerounas creHka GakTepuii 1 apxcil.
OcobenHOCTH CTpOCHHS TETEpOTPOdQHON M aBTOTPOPHON ITPOKAPUOTHICCKUAX
KJICTOK. MEeCTO U poJIb IPOKapHOT B OHMOIICHO3aX.

Crpocnue u G YHKIIMOHAPOBAHUC 9yKapUOTUYCCKON KIICTKH.
Iltasmatraeckas MemOpana (mnasmanemma). CrTpykTypa IUTa3MaTHYECKOM
MeMOpaHbl. TpaHCHIOPT BEHICCTB Yepe3 IUIa3MaTHICCKYI0 MeMOpaHy: MacCHBHEIN
(mubdy3usa, obnera€unas mauddys3usa), akTUBHBI (IICPBUYHBIA W BTOPUYHEIN
akTUBHBEIA Tpancnopt). IlomymponumnacmMocts wmceMmOpanel. Pabora HaTpmii-
KaJIMCBOTO0 Hacoca. JHJIONWUTO3: MUHONUTO3, (aronnto3. Jx3omuTo3. Kierounas
creaka. CTpykTypa ¥ GyHKIMH KJIICTOYHOM CTCHKH PacTCHUM, Tpru0OOB.

uromna3sma. I{uro3omns. Lutockener. J[Bmkenue muroria3Mel. OpraHou/IbI
kiaeTkd. OpHoMeMOpaHHBIC OpPraHOWRI KICTKU: JHJIOIUIA3MAaTHICCKas CETh
(OIIC), anmapat I'ombmkuy, JTU30COMBI, UX CTpOCHHE W (QYHKIUH. B3amMocCBA3b
O/THOMCMOpAHHBIX OPraHouAOB KICTKH. CTPOCHHC TPaHYISPHOTO PCTHUKYIYMA.
Mexanusm nanpaenenus benxoeé ¢ IIIC. Cunre3 pacTBopuMEbIX OcnmkoB. CuHTE3
KICTOYHRIX  McMmOpan. I'maakwii  (arpaHyipHBIA)  3HIOIUIA3MATHICCKUN
petuxynyMm. Cexperopras QyHkums ammaparta Ionsmxu. Moougurayus benxos 6
annapame Ionvoocu. Copmupoexa benxkos 6 annapame Ioavoocu. TpaHCIIOPT
BCIIICCTB B KIIETKE. Bakyonn pactutenbHbIX KiIeToK. Kiietounsi cox. Typrop.

IlomyaBTOHOMHEIC  OpraHOWIBI  KJICTKW: MHUTOXOHJIPWH,  IUIACTHJIBL
Ipoucxoocoenue mumoxonoputi u nracmuo. Cumbuozenes (K.C. Mepeosickosckuii,
JI. Mapeynuc). Ctpocaue u GyHKIIMA MUTOXOHJpWUUA W IutacTwjl. llecpBUdHEIC,
BTOPUYHEIC W  CIIOXKHBIC  IUIACTHABI  (OTOCHMHTC3UPYIOUIMX  JYKapHOT.
XJI0pOILIACTHI, XPOMOILIACTHI, JICUKOIUIACTHI BRICIIINX PACTCHUM.

Hemem6panusie opranousl kiaeTku CtpoeHue u QyHKIME HEeMEMOpaHHBIX
OpraHOMJIOB KJICTKHY. Pubocomsr. Ilpomesicymounvie Qunamenmut.
MuxkpodunaMeHTel. Axkmunossvie Mukpoguiamenmol. MBIIICYHBIC  KIICTKH.
Axmunoevle KomMnonenmsl Hembluieunvlx kiemok. Mukporpybouxu. KieTodnsrit
neHtp. CTpoeHHME U JIBUKCHHC IKTYTHKOB M PCCHMYCK. MHUKpPOTpYyOOUKH
muToruiasMel. Llentpuons. benku, accoyuuposanuvie ¢ Muxkpoguiamenmamu u
muxpompybouxamu. Momopuvie benxu.

Anpo. O6oouka sjipa, XpOMaTHH, KapUOILIa3Ma, SIPHIIKHA, UX CTPOCHHUC U
byakn. SAncpHerii OenkoBbIf MaTpukc. IIpocTpaHCTBEHHOE PpacIOIOKCHUC
XpoMOcOM B HHTEpha3sHOM sjape. Jyxpomamun u zemepoxpomamun. benxn
XpOMaTHHA — THUCTOHBL Jlunamuxa sdepnoii obonouku 6 mumose. Foephuiii
mpancnopm.

Knerounrsie BxmroueHus. CpaBHUTEIBHAS XapaKTCPUCTHKA KICTOK JYKApHOT
(pacTUTEIBHOMN, KUBOTHOM, TpUOHO).

JleMoHCTpanuu



IToptpetni: K.C. MepexkoBckuii, JI. Maprysmuc.

Tabmumer u cxemsl: «CTpOCHHE 3YKapHOTHYCCKOM KICTKM», «CTpocHHe
JKUBOTHOM  KJICTKW», «CTpOCHHEC  pacTUTEIRHOM  KICTKM», «CTpocHuE
MUTOXOHJIpUW», «S11poy», «CTpoeHNE IPOKAPUOTUICCKON KIICTKID).

ObopyznoBaHre: CBETOBOM MHKPOCKOII, MHKPOIpEIApaThl PacTUTCIBHEIX,
KUBOTHBIX KJICTOK, MUKpPOIIpENapaTsl OaKkTCprUaIbHBIX KICTOK.

JlabopaToprnasi paGora «M3yucHue CTpOCHUS KICTOK Pa3IMIHBIX
OpTaHU3MOB).

IIpaxkTHueckan padora «3ydeHue CBOWCTB KJICTOYHOW MEMOpPaHED.

JlabopaTopnasi pabora «HccicnoBanve IIa3Moiiv3a M JICIUIa3MOJIM3a B
PACTUTEIBHBIX KICTKAX).

IpakTtnueckas paGora «M3ydeHue  JABMKCHUS  IATOILJIA3MBI B
PACTUTEIBHBIX KICTKAX).

Tema 6. O0men BemecTs ¥ NpeBpaNieHAE JHEPIAH B KIETKE

AccMuTIATIAA ¥ TUCCUMIIIAIIAS — JIBC CTOPOHBI MeTabonm3ma. Tumnsl oOMeHa
BCIICCTB: aBTOTPOGHBIA W TCTCPOTPODHEBIA. YHUaCTHC KHUCIOPOJIa B OOMCHHEIX
mporeccax. JHepreTwieckoe obecreucHue KieTky: ImpesBpamieHue ATO B
obMmcHHBRIX Tporieccax. (DCPMCHTATUBHEIA XapakTCP PCAKIUA KJICTOYHOTO
Merabomm3ma. DEpMCHTB, WX CTPOCHHWC, CBOWCTBA W MCXAHU3M JICHCTBUL.
Kodepmentsr. OTiimans pepMEHTOB OT HCOPraHWYCCKUX KaTaian3aTopoB. bemku-
aKTUBATOPHl W OCIKU-MHTHOMTOPEL. 3aBUCHMMOCTH CKOpPOCTH (DepMEHTATHUBHBIX
peaxIuii OT pa3InIHBIX (PaKTOPOB.

IlepBuuHBI CHHTE3 OPraHMYCCKAX BEHIECTB B KIETKE. DOTOCHHTE3.
Anokcuzennviii u oxcuzennwviii. pomocunmes y 6baxmepuii. Ceemocobupaiowue
nuzmMenmsl U NUZMEeHmMbl PeakyuonHo2o yenmpa. Poib XJI0poIu1acToB B Ipoliecce
dotocuuTe3a. CBeTOBasM U TeMHOBas (azel. Pomoovixanue, Cs, Cy. u CAM-munvt
gomocunmesa. IlpogyktuBHOCTS (QoTOCHHTE3a. BimsiHue pasnugHbIX (akTOpOB
Ha CKOpOoCTh (hoTocHHTe3a. 3HaUCHUE POTOCHHTE3A.

XeMOCHHTES. Paznoobpaszuc OpraHU3MOB-XEMOCHHTCTUKOB:
HUTpuUnupyomue OaxkTepuu, xeie3o0akTepun, cepoOakTepuy, BOJOPOIHBIC
OaxTepuy. 3HAUCHUE XCMOCHHTE3a.

Anaspoburic opranu3Mbel. Buabr Opoxenus. IIpomykTer OpoxeHHS W UX
WCIIOJB30BAHMC UCIOBCKOM. AHA3pOOHBIC MHKPOOPIaHM3MBEI KaK OOBCKTHI
OMOTCXHOJIOTHH ¥ BO3OyaUTCII OOJIC3HCH.

Aspoburie OpraHU3MBEL. Jrarsl 9HCPIreTUYCCKOTO obMmeHa.
IMoaroToBuTenbHEIH 3TaM. [JTMKOIM3 — OCCKACTOPOHOC PACHICILICHUC TITFOKO3HI.

buonornueckoe OKucIEHNE, WIN KICTOYHOE JbIXaHue. POk MUTOXOHAPHN B
nporeccax ouonormaeckoro oxucieHus. Ilukmmaeckue peakiuu. OKUCIUTEIRHOS
dochopunupoBanuc. Onepzusi membpannozo epaduenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaswi. IlpecumymecTBa adpoOHOTO IMyTH
oOMcHa BEHIeCTB nepeT aHadpoOHBIM. D (DEKTUBHOCTE SJHCPTCTUICCKOTO 0OMCHA.

JleMoHCTpanuu

IMoptpernt: Jx. Ilpuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Qurenerapar, I1. Mutaenn, I'. A. 3aBap3uH.

Tabmumbr un cxeMel: «DoTocuHTE3)», «QHECpreTHUCCKuil 06Men», «buocuaTe3
6cnkay, «CtpocHue hepMeHTa», «XCMOCHHTE3.

OO6opy/toBaHHC: CBCTOBOM MHKPOCKOII, 00OpY/IOBAHKUC /IS IIPUTOTOBIICHUS
TIOCTOSSHHEIX ¥ BPCMCHHBIX MUKPOTIPCIIApaTOB.

JlabopaTopnass pabGora «M3yucHuMC  KATAIMTUYCCKOM  AKTUBHOCTH
(dbepMEHTOB (Ha IPUMEPC aMIIIa3hl WJTU KAaTajla3hl)y.

JlabopaTropuass padora «M3yucHue (CPMCHTATUBHOTO PACIICILICHUS
IICPOKCH/IA BOJIOPO/ia B PACTATCIIHHBIX U KUBOTHBIX KIICTKAX).

Jlabopatopuass pab6ora «CpaBHcHuUC mporieccoB (orocmHTE3a U
XCMOCHHTE3a».

JlabopaTropuas padora «CpaBHCHHC ITPOIICCCOB OPOKCHUS U JIBIXAHUSD).

Tema 7. HacieacrBennas uagopManus U peajn3anus eé B KIeTKe

Peakuu matpugnoro cuaTe3a. [IprHIIMIT KOMIICMCHTAPHOCTH B PCAKIIASX
MaTpUYHOTO CHHTe3a. Peanmm3anus HaciueacTBCHHON nHpopMmamnuu. ['eneTnaecknit
KOJI, ero cBoucrBa. TpaHckpunuusa — wMarpuudsli cuHTe3 PHK. Ilpmanuns
TPAHCKPUIIMU: KOMILICMCHTAPHOCTh, AHTUIAPAILICIBHOCTh, ACUMMCTPUYHOCTb.
Cospesanue mampuunvix PHK ¢ syxapuomuuecxoti knemke. Hexooupyrowue PHK.

Tpaucismus u e€ stansl. Yuactue TpancnopTHeix PHK B 6uocunTtese Oemnka.
Vcnosus OGuocumuTe3a Ocnka. KomupoBanme amuHOkucCioT. Poms pubocom B
O6uocunTe3e Oemka.

Cogpemennvie npedocmasnenus o cmpoenuu 2enog. OpraHuzanysa reHoMa y
IIPOKAPHUOT ¥ JYKAPUOT. PErynsnus akTUBHOCTA TCHOB y mpoxapuor. ['mmoresa
oncpona (®. XKaxob, XK. Mano). Monexyrsapuvie mexanuszmvl IKCHpeccuu 2eH08 y
aykapuom. Ponv xpomamuna e pezynayuu pabomut zenos. Perymnsims oOMEHHBIX
IIPOIICCCOB B KiICTKE. KileTOUHRIN roMeocTas.

Bupycsl — HekileTouHbIC (YOPMEI XKU3HH U 00JMraTHeIc napa3uTel. CTpocHuE
IIPOCTHIX U CJIOKHBIX BUPYCOB, PCTPOBHPYCOB, GakTeprodaros. JKusnennviti yuxi
JIHK-cooepoicawyux eupycos, PHK-cooepxcawux eupycos, 6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasa.

Bupycurie 3aboneBanus demoBeka, XUBOTHRIX, pacteHuii. CITU]], COVID-
19, coranbHBIC ¥ MCIUITUTHCKAC TPOOGICMEL.

Buoungopmamura: unmezpayus u ananuz 6oavwux maccusos («bigdatay)
cmpykmyphuvix buonozuueckux oannvix. Hanomexmnonozuu 6 6uonozuu u meouyune.
Ilpozpammupyemvie pynxyuu beaxos. Cnocobvl 0ocmasku iexapcms.



JleMoHCTpanuu

Iloptpersr: H. K. Konsnos, [. M. UBanOBCKHH.

Tabmunber u cxemel: «buocuaTe3 6¢nkay, «'cHeTHYCCKUN KO/, «BUpyChDy,
«bakreprodarm».

IpakTnueckas padora «Co3/1aHKC MOJICIIH BUPYCa».

Tema 8. ZKu3HeHHBIH MUK/ KICTKH

Knerounsii nwxi, ero mnepuojsl ¥ perymimus. Watepdaza u mutos.
Ocobennocty 1porieccoB, mporekarommx B uHTepdaze. IloaroroBka kieTkm K
neneauio.  Ilpecunrerwdeckuii  (IOCTMHUTOTHYCCKUM),  CHHTCTHUCCKAA U
HOCTCUHTCTHICCKUNA (IPEMUTOTHICCKUIN) IICPUO Il HHTCP(a3bI.

Marprunsii cuare3 JJHK — perummxanmsa. Ilpunimuner perumkanuu J{HK:
KOMILJICMCHTapHOCTh, IIOJIyKOHCCPBATUBHBIA CHHTE3, AHTUIIAPAIUICIBHOCTb.
Mexanuzm perumkanuu JJTHK. Xpomocomel. Ctpoenue xpomocoM. TeinoMepsl 1

TCIOMCpa3a. XPOMOCOMHEIH HA0Op KICTKA — KapuoTwil. JIUIUIOWAHBIA W
ramoniHelii  Habopel xpomocoM. I'omomormansie xpomocomsel. Ilonmoswie
XPOMOCOMBEL.

Henenve ximetku — wmuto3. CraguM MHUTO3a YW IPOUCXOJANIMC B HUX

nponeccel. Tunbel MuTo3a. Kapuokuue3 u nurokmHe3. buonornueckoe 3Ha4CHUC
MHTO34.

Perymsnust MATOTHYCCKOTO IMKIA KICTKH. IIporpamMmupycmast KiIeTOYHAs
rubesns — anonTos.

Knerounoe spo, XpoMOCOMEI, (yHKIIMOHAJIbHAs TCHOMHKA. Mexanuzmol
nponugepayuu, oupgepenyuposxku, cmapenus u 2ubenu xiemox. «lJugposasn
Knemkay — buoungopmamuueckue mooenu QYyHKYyuoHUpoBanus Kiemxu.

JleMoHCTpanuu

Tabmunbr u cxeMmbl: «KW3HCHHBIA IUKIT KICTKW», «Mwuto3», «CtpocHuc
xpomocomy, «Perumkanus JJHK.

OO6opy/toBaHKC: CBCTOBOW MUKPOCKOII, MUKpOIIpeapaTsl: «KMUTO3 B KICTKaX
KOPCIIKa JIyKa.

JlabopaTopnass  paGora  «M3yueHue  XpoMOCOM  HAa  TOTOBBHIX
MUKpOIpCIIapaTaxy.

JlabopaTropHuasi padora «HabiroicHre MUTO3a B KJICTKaX KOHYHMKA KOPCIIIKA
Jyka (Ha TOTOBBEIX MUKPOIIpEIIapaTax ).

Tema 9. CTpoenune 1 pyHKIHH OPraHA3MOB

bromornaeckoe paszHoobOpasue OpTaHU3MOB. OHOKIICTOYHEIC,
KOJIOHAAJIFHBIC, MHOTOKJICTOYHBIC OPTaHU3MBI.

OCOOCHHOCT  CTPOCHHS HW  JKHA3HCJACATCIBHOCTA  OJIHOKJICTOYHBIX
opranm3MoB. bakrepuu, apxew, OJHOKJICTOYHBIC TPHUOBI, OJHOKIICTOYHHIC
BOJIOPOCITH, JAPYTHUC MPOTUCTHL. KOJIOHMAITEHEIC OpraHU3MEL.



B3aumocBA3p 49acTE MHOTOKJICTOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eauHoe nesuoe. ['omeocras.

Txanm pacrenumit. Tumbl pacTUTCIBHBEIX TKaHEW: o0Opa3oBaTeiIbHAS,
IIOKpPOBHAs, IPOBOMINAs, OCHOBHAs, MexaHwdeckas. OcOOCHHOCTH CTpOCHUS,
(GYHKIMA 1 PacIIoIOKCHIUS TKAaHCH B OpraHax pacTCHUM.

TkaHV XVWBOTHBIX M YCJIOBCKA. THWIIBI MBOTHBIX TKAHCH: SIUTCIAAIILHASA,
COC/TMHUTCIIbHASA, MEIIcYHas, HepBHas. OcoOCHHOCTH CTpOCcHHSA, (QYHKIUN
PAcCIIONOXXCHUS TKAaHEH B OPraHax >KMBOTHBIX M YCJIOBCKA.

Opranbsl. BereraTuBHbIC M I'CHCpaTWBHBIC OpraHel pacteHuil. OpraHel u
CHCTEMBI OPT'aHOB )XMBOTHBIX U 4e0BeKa. DYHKIIMKA OPraHOB ¥ CUCTEM OPIraHOB.

Omopa Tena opranu3moB. Kapkac pacrenmii. CKEICTRI OJJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX XUBOTHBIX. HapyxHblli u BHyTpeHHUM ckeneT. CtpocHuC U
THIIEI COCAUHCHUSI KOCTCH.

JBmxkeHue  opraHm3mMoB. J[BIDKCHMC  OJHOKJICTOYHEIX  OPraHU3MOB:
amMEOomIHOE, KXTYTUKOBOC, PECHUYHOC. JIBIDKEHHWE MHOT'OKJICTOYHBIX PacTCHUM:
TPONM3MBI M HACTWM. JIBWKEHHE MHOTIOKJIETOYHBIX J>KMBOTHBIX M YCJIOBCKA:
MeIcaHas cucrema. Pedurekc. CkeneTHrIC MBI M MX paboTa.

Ilutanve opranm3moB. IlormomeHve BOABI, YIJICKUCIOTO Ta3a W
MHHCPAIBHEIX BeHIECTB pacTteHuAMH. IIuTanue >xuBOTHBIX. BHyTpunomocTHoe n
BHYTPUKJICTOUHOE IuineBapeHue. Iluranve 1103BOHOYHBIX JKMBOTHEIX. OT/einl
IIAIICBAPUATCIIBHOrO TpakTta. IlumeBapurtenbHble xkene3bl. IlumeBapurenbHas
CHCTEMa YCIIOBCKA.

Hexanue opranu3moB. J[srxanue pactenuii. JIsxanue »xuBoTHEIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxHoe Jipixanue. J{prxaTenbHas NOBEPXHOCTD.
Xabeproe u né€rounoe jprxanue. J{pIxaHue I03BOHOYHBIX KUBOTHBIX M YCIIOBEKA.
OBOJIOIIMOHHOC YCIIOXKHCHUC CTPOCHUS JIETKMX II03BOHOYHBIX JKMBOTHBIX.
JpxaTenbpHas cHCTEMa d4eloBeKa. MexXaHW3M BEHTMIIMM JIETKUX y ITHI U
MJICKOTIATAIONMX. Perymsius npxanus. J{prxateasHbie 00BEMBEL

TpaHCIIOpT BEHIECTB y OpPraHM3MOB. TPaHCIIOPTHBIC CHUCTEMBI PACTCHHM.
Tpancnopr BemecTB y XUBOTHBIX. KpoBeHOoCHas cucrema W €€  OpraHebL
KpoBenocnast cuctema I1103BOHOYHBIX JKMBOTHBIX M dyenoBeka. Cepare,
KPOBCHOCHBIC COCYJIbI M KpoBb. Kpyrm xpoBooOpamicHus. OBOJIOIMOHHBIC
YCIIOHCHHUS CTPOCHUS KPOBCHOCHOW CHCTCMBI ITO3BOHOYHEIX XMBOTHEIX. PaboTa
cep/a U €€ peryssanus.

Beigencaue y opranmsmoB. Beiienenme y pacreHuii.  Beigenchue y
#uBOTHBIX. CokpaturenbHbic Bakyoiad. Opransl BbeicincHus. OuibTpanus,
CeKpenysa U 00paTHOE BCACHIBAHMC KaK MCXAHW3MBI pabOTHI OPraHOB BEIICIICHUS.
CBs13b IOJIOCTH TEJIa C KPOBCHOCHOM U BBIJICTIUTCIIBHON cucTeMamu. BrijjencHue y



IIO3BOHOYHEIX JKMBOTHRIX M deioBeka. Ilouxku. CtpoeHre M QyHKIIMOHMPOBaHHC
Hedpona. Obpa3zoBaHNC MOYH y YEIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa y OJIHOKJICTOYHBIX OpraHu3MmoB. Crops
OakTepuii ¥ IMCTHI TNpPOCTEHIMMX. 3amUTa y MHOTOKJICTOYHEIX pPacTCHUI.
Kyrtuxyna. CpeacTBa nacCUBHON U XUMUYCCKOM 3a1uThl. OUTOHIIU/IBL.

3amura y MHOTOKJICTOYHBIX MUBOTHBIX. IIOKpOBBI M HMX IIPOM3BOJIHEIC.
3amura opranu3Ma oT Oosnc3ueit. UMmyHHas cuctema denmoBeka. KieTounsrii u
TYMOpPAIbHBIA MMMYHUTCT. BpoxaEHHBRIA W TproOpeTéHHBIN cruenuduaeckuii
MMMYHUTCT. TCOpHs KIOHAIBHO-CEICKTUBHOrO mMmynutera (I1. Opmux, @. M.
bepner, C. Tonerasa). Bocranurensasie 0TBETH OpraHu3MoB. Pois BpoxaEHHOTO
MMMYHHTECTA B Pa3BUTHH CHCTCMHBIX 3a00JICBaHMIA.

Pazgpaxumocts W peryjsiqus |y opraHu3moB. Pazjppaxumocts y
OJIHOKJICTOYHBIX OpraHu3MoB. Takcucel. Pa3jgpaxuMocTs ¥ peryisus Yy
pacteHuii. PocToBbIC BelecTBa U X 3HAYCHHUC.

HepBHast cucrema u pediexkropHas peryisnus y XUBOTHEIX. HepBras
cucreMa U e OTJIeibl. DBOJIOIIMOHHOC YCIIOXKHCHUE CTPOCHUS HCPBHOM CHCTCMBEI
y *KUBOTHBIX. OT/EIBI TOJIOBHOTO MO3ra IO3BOHOYHBIX JXMBOTHBIX. Peduiekc m
pednekropras gyra. be3ycioBHBIC U YCIIOBHEIC PS(IICKCHL.

I'yMoparnbHast perynsiuys U 9HJIOKpUHHAs CHCTCMAa JKMBOTHBIX U YCIIOBCKA.
JKenespl HHIAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JlelicTBHE TOpPMOHOB.
B3anmocBs3p HEPBHOW M SHAOKPHMHHOHW cucteMm. I'mmotamamo-runoduszapHas
CHUCTCMA.

JleMoHCTpanuu

Iloptper: U. II. IlaBnoB.

Tabmunbr m cxembl: «OTHOKICTOYHBIC BOJIOPOCIN», «MHOTOKICTOYHEIC
Bojiopocim», «baktepun», «lIpocteimue», «Oprannl IBETKOBBIX PACTCHUMN,
«CucTeMBl OpPraHoB II03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpocHue
HACCKOMEIX», «Tkanu pacreHuit», «KopHeBeie cuctembny, «CTpocHHE CTCOIIDY,
«CTpocHrE JHMCTOBOM IUIACTUHKWY», «TKaHM >XUBOTHBIX», «CKEICT dYEI0BCKaY,
«IIumeBaputenpHas cuctemMa», «KpoBeHOCHass cucrtemay, «JlpIxarenbpHas
CHCTCMA)), «HepBnas  cuctemay, «Koxay, «MgIIIcUHas ~ CHCTCMay,
«BplienuTenpHas cUCTEMa», «JHJIOKpUHHAs cucTeMay, «CTpOCHUC MBIIIIEDY,
«Ammynuter», «KumeunomomocTHele», «CxeMa  IIMTaHUS  PAaCTCHUIDY,
«KpOBCHOCHBIC CHUCTEMBI II03BOHOYHBIX JKMBOTHBIX», «CTpocHHC THJIpPBDY,
«CtpocHue 1uianapuw», «BHyTpeHHee cTpocHHE JI0XAcBoro ucpBs», «HepBHas
cuctema peid», «HepBHas cucrema Jrymkw», «HepBHas —cucTema
npecMmbikaronuxcsay, «HepBuas  cucrema  nruny», «HepBHas — cuctema
MIIeKonIATaronmx», «HepBHas cucrema genoBekay, «Peduiekcy.



O6opyznoBaHue: CBETOBOM MHKPOCKOII, MHUKpPOIPEIApaThl OHOKJICTOYHBIX
OpraHW3MOB, MUKpPOIIPEIIApaThl TKaHCH, PAKOBHUHBEI MOJUIIOCKOB, KOJUICKIIUA
HACCKOMBIX, MTJIOKOXKUX, )KHUBBIC 3K3EMIUISAPHl KOMHATHBIX PAcTCHH, repbapuum
pacTcHMi Ppa3HBEIX OTJACIOB, BIAXKHBIC IIPEIapaThl IKUBOTHBIX, CKCIICTHI
IIO3BOHOYHEIX, KOJUICKIIMM OCCII03BOHOYHBIX JKMUBOTHBIX, CKEJICT HCIIOBCKA,
ob6opyroBaHuE /IS JCMOHCTPAIIMY IIOYBEHHOTO ¥ BO3/[yIITHOTO MUTAHUS PACTCHUH,
PACHICIUICHUA KpaxMaiia ¥ OCIKOB IT0/1 ICHCTBIEM ()EPMCHTOB, 060pYIOBaHUC JIJIS
JICMOHCTPAIIMHA OIBITOB 10 M3MCPCHUIO XU3HCHHOM EMKOCTH JIETKUX, MEXaHI3Ma
JIBIXaTCIBHBIX IBIDKCHUM, MOJICIIA TOJIOBHOT'O MO3Ta PA3INIHbIX )XUBOTHBIX.

JlaGopaTopHasi padoTa «M3yucHuC TKaHCH pacTCHUIIN.

JlaGopaTopHasi padora «M3yucHrUC TKAHCH JKUBOTHBIX).

JlaGopaTopHasi padoTa «M3ydcHrE OPraHoB I[BETKOBOI'O PACTCHUS».

Tema 10. PazmuozxkeHue 1 pa3BuTHE OPraHu3MoOB

®opMBl pa3sMHOXKCHHS OpPraHM3MOB: Occrioyioe (BKJIIOYas BETCTATHBHOC) U
nojoBoe. Buanl  Oecrmonoro  pasMHOXKCHHS:  IIOYKOBAaHWE, CHOPYJISAIMA,
(dbparMcHTaM, KJIOHAPOBAHUC.

ITonoBoe paszmuoxkenuce. IlomoBric kieTku, win raMeTel. Meios. Crajguu
Mmeno3a. [losegenne xpomocom B meriose. Kpoccunrosep. buomorngeckuii cMbICi
MCii03a M IIOJIOBOrO Iporecca. Mero3 M €ro MECTO B KW3HCHHOM IIMKJIIC
OpTraHU3MOB.

IIpenzapoasimeBoe pa3sutre. I'amerorenes y »uBOTHBIX. 110710BEIE XKEIIE3BI.
Obpa3oBanuc 1 pa3BATHE MTOJIOBEIX KiIeTOK. Cricpmartorene3 u ooreHe3. CTpocHue
IIOJIOBEIX KJICTOK.

OmronoTBOpeHue u 3MOpHOHANBHOE pa3BuTHE XKUBOTHBIX. CrocoOmnI
OILJIOJIOTBOPCHUS: HApYKHOC, BHyTpeHHee. [lapTenorenes.

WnauBuiyaibHOC Pa3BUTHC OPraHU3MOB (OHTOTCHE3). DMOPHOIOTHS — HAyKa
0 pa3BUTHH OPraHU3MOB. Mopgozenez — 00na uz 2naenuvix npodem dIMOPUOIOZUU.
Konyenyuss mopgozenoe u modenu mopgozenesa. Cragum sMOpuorcHesa
XKUBOTHEIX (Ha mpumepe Jarymku). Jlpobnenme. Tumer  gpobieHus.
Hemepmunupoeannoe u nedepmunuposannoe Opobaenue. bnacmyna, munvi
onracmyn. OcoGCHHOCTH JIPpOGICHUS MIICKOIUTAIONIUX. 3apOIBIIICBEIC JIMCTKA
(racTpymsius). 3aKia/Ka OpraHOB ¥ TKAHCH M3 3apO/IBIIICBBIX JIMCTKOB. B3aumuoe
BJIUSHUC YaCTCH Ppa3BUBAIONMICTOCH 3apojblma (SMOpHOHATEHAS WHJTYKIIHSA).
3akiajka IUIaHA CTPOCHHWSA JKMBOTHOTO KAk pE3yJbTaT HEPapXUICCKUX
B3aMMOJICHCTBHIA TeHOB. BimsHue Ha 3MOpHOHAIRHOE pPa3BUTHC Pa3IMIHBIX
(haKTOpOB OKpPYXArOIICH CPE/IbI.

Poct u pasButuec xwuBoTHBIX. IlocToMOpmonameHbld nepuon. I[Ipsmoe u
HenpsiMoe pasBuTHe. PaszButme ¢ wMeramopo3oM y OCCIIO3BOHOYHEIX U
IIO3BOHOYHEIX JKABOTHBIX. DBHOJIOTMYECKOC 3HAYCHHE IPAMOr0 M HCIPSIMOIO



Pa3BUTHA, UX PACIPOCTPAHCHUC B NPUPOJC. THIBI pPOCTa XXUBOTHBIX. DakTOPHI
PETYISAIMA POCTA )XUBOTHEIX U YciioBeka. CTauu MoCTIMOPHOHAIBHOTO Pa3BATHS
y )KUBOTHBIX U uesioBeka. Ileproinl oHTOreHe3a uemoBeka. CTapeHHUe U CMEPTh Kak
OMOJIOTUICCKUC TTPOIICCCHI.

Pasmuoxenue u pasButue pacteHmit. ['amerodur m cmopodur. Mceito3 B
JKU3HCHHOM 1MKjiIC pacteHwit. OOpazoBanme cCrmop B Iporecce MceiHo3a.
I'amerorene3 y pacrenuii. OIUlOAOTBOpCHHMEC M Pa3BUTUC PacCTUTCIBHBIX
opranm3MoB. J[BoiiHOC OILTIOIOTBOPCHUC y IIBETKOBHIX pacteHuil. O6pa3zoBaHuc u
Pa3BUTHC CCMCHU.

MexaHU3MBI PETYIISIMA OHTOI'CHE3a Y PACTCHUMA U )KUBOTHBIX.

JleMoHCTpanuu

IMoptpetri: C. I'. HaBamun, X. llInemas.

Tabmunbr u cxembl: «BereratuBHOC pasMHOXKCHHCY, «Twmbl OGecmosoro
pasMHOXCHUSDY, «Pa3MHOXCHHUC XJIaMHUIOMOHAJIB», «Pa3MHOXCHUC SBIJICHEIY,
«PasmuoxcHuEe THUIPEY, «Meio3», «XpomocoMmey, «I'ameTtoreHesyn, «CtpocHue
SIATICKJICTKH M cIiepMaro3oujia», «OCHOBHEIC CTaJuu OHTOTcHE3a», «lIpsmoc u
HEIpAMOE pa3BuTHc», «Pa3BuTHEC Malckoro xyka», «Pa3BuThe capaHumy,
«Pa3BuTHe IATYIKW», «JIBOHHOC OIUIOMOTBOPCHUC Y IIBCTKOBBIX PACTCHUI,
«CTpocHuE CECMSH OJIHOJIOJIBHBIX M JIBYJIOJIBHBIX PacTCHU», «KU3HCHHBIA ITUKII
MOPCKOMl  KamyCTeD», <«OKM3HCHHBIM 1HMKI MXa», <OKHU3HCHHBIA  IUKII
MaroPOTHUKAY, <« KM3HCHHBIN ITUKII COCHBI».

OO6opy/toBaHHC: CBCTOBOM MHUKPOCKOI, MHKPOIPCIIAPATHI SUICKICTOK H
CIICpMATO30U;I0B, MOJICb «L{MKII pa3BUTHS JIATYIIIKID.

JlaGopaTopHasi padora «3yucHrE CTPOCHUS ITOJIOBBIX KJICTOK Ha TOTOBBIX
MHUKpOIIperiapaTaxy.

IpakTnueckas pabdora «BrIMBICHHE IPU3HAKOB CXOJICTBA 3apOJIBIIICH
IT03BOHOYHBIX JKUBOTHBIX).

JlabopaToprnasi pabora «CtpocHHEC OpraHoB PpPa3MHOXCHHS BBICHIHX
pacTCHUW.

Tema 11. I'emeTnka — Hayka 0 HACJEACTBEHHOCTH W HW3MEHYHBOCTH
OpPraHM3MoB

Hctopust cTaHOBICHWS M Pa3BATUSA TCHCTHUKM Kak Hayku. Paboter I'.
Mengens, I'. e @pusa, T. Moprana. Poiib 0TCUCCTBCHHBIX YUEHEIX B Pa3BUTHMN
reaetuky. Paborsr H. K. Komsrrosa, H. Y. Basmmosa, A. H. Bemosepckoro, I'. JI.
Kapmieuenko, 0. A. ®mmmacuko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIC TCHCTUUCCKUC MTOHATUS U CUMBOJIBL. | 'OMOJIOTMYHEIC XPOMOCOMEI,
QJUICTIbHBIC TCHBI, AJIHTCPHATUBHBIC IIPU3HAKM, JIOMUHAHTHRIA WU PCIICCCUBHBIN
IIPU3HAK, TOMO3UT'0Ta, TCTCPO3UTOTA, YACTAS JIMHUS, THOPHU/IBI, TCHOTHUII, QCHOTHII.



OCHOBHBIC  MCTOJBI  TCHCTUKHW: THOPHAOJOTHUCCKANA,  IIATOJIOTHYCCKUH,
MOJICKYJIIPHO-TCHCTAYCCKHUI.

JleMoHCTpanuu

IToptpetsr: I'. Menaens, I'. n¢ ®@pus, T. Mopran, H. K. Komnsnos, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenxo, 0. A. ®Owmmnuenko, H. B.
Tumodees-PecoBckuid.

Tabmunbr 1 cxeMbI: «METOIBI TCHETUKIY, «CXCMBI CKPCITUBAHU).

JlabopaTopuass pabGora «/[po3odmna Kak OOBCKT TCHCTHYCCKHUX

HUCCIICTOBAHUNA.
Tema 12. 3axoHOMEPHOCTH HACJIEICTBEHHOCTH
Mounorubpunoe ckpemmBanue. IlepBriii 3akoH Menaens — 3aKoH

eanHOo00Opa3ms rudpuioB nepBoro nokoicHus. Ilpasuno fomunmpoBanus. Bropoit
3akOH MecHjiend — 3aKOH pacIICIuICHUSA IpU3HAKOB. [UTOIOrMYEeCKHE OCHOBBI
MOHOTHOPH/IHOTO CKpeIMuBaHus. | UI10Te3a IUCTOTHI TaMeT.

Amnanusupyrolniee ckpemuBanuce. I[IpoMexyToUHbI XapakTep Haclc0BaHU.
Pacmerienue npu3HaKkoB IIpY HEIIOJIHOM JJOMUHUPOBaHUU.

Hurubpuanoe ckpemuBanue. TpeTuit 3akoH MCHJIES — 3aKOH HC3aBUCUMOT'O
HAacJIeJIoOBaHWA  npu3HakoB.  lluTomormdueckue  OCHOBBI  JATHOPHIHOTO
CKpCIIMBAaHUA.

Cuemennoe HacieoBanue npusHakoB. Paborer T. Moprana. CrieruicHHOE
HACJICJIOBAHWC I'CHOB, HAPYIICHHC CICIUICHUS MEXJAy I't€HaMH. XPOMOCOMHAas
TEOPHS HACIICJICTBCHHOCTH.

I'eneTtuxa noja. XpoMOCOMHEIN MCXaHU3M OIPEJICICHUS 11071a. AyTOCOMEI 1
IIOJIOBBIC XPOMOCOMEI. ['OMOramMeTHbeIi W rereporaMeTHbnId ITos. I'eHermueckas
CTPYKTYypa NOJIOBEIX XpoMocoM. HacnenoBanve pru3HakoB, CICIUICHHBIX C II0JIOM.

I'enoTun xak nenoctHas cucreMa. [lieioTponus — MHOXKECTBCHHOC JICHCTBUC
rcHa. MHOXECTBCHHBIM aUICIM3M. B3auMoJICHCTBHEC HCALICIBHBIX TI'CHOB.
Kommnemenrtapaocts. Omuctas. Ilonmumepus.

I'eneTnueckuii KOHTPOJIb Pa3BATHS PACTCHUMU, MXMBOTHBIX M 4YCIIOBCKA, a
TAKXKE (PU3NOJIIOTHMYCCKUX IIPOIIECCOB, IOBCJACHUS W KOTHUTHBHBIX (DYHKIIHA.
I'eHeTHeCcKic MEXaHN3MBI CHMOMOTEHE3a, MCXaHU3MEI B3aUMOJICHCTBUS «XO3IUH
— Tapa3’uT» U «XO3MMH — MHUKpoOmom». ['cHeTWdeCKME AaCIeKTHI KOHTPOISA H
M3MCHCHUS HACJICJICTBCHHON MHPOPMAIIH B IIOKOJICHAAX KICTOK U OPTaHU3MOB.

JleMoHCTpanuu

Iloptpersr: I'. Meniens, T. Mopras.

Tabmunbr u cxemsl: «llepBriil 1 BTOpO#t 3akoHEI Menacnn», «TpeTuii 3akoH
Mengens», «Ananusupyiolmee ckpemuBanuey», «Hemonnoe [oMUHEPOBaHHC,
«CremieHHOEC HACICAOBaHWE IIPU3HAKOB Y JApo3odmisl», «l'cHeTuka monay,



«Kapuotunn uecmoBeka», «Kapwotun Jspozodmie»y, «KapuoTthm — OTHIIRDY,
«MHOXCCTBCHHBIN aJIJICIIA3M), «B3auMO/ICHCTBUC TCHOBY.

OOGopyytoBanre: MOJCITH JUIA JICMOHCTpPAIlMM 3aKOHOB  CAWHOOOpa3us
TUOpHIOB TICPBOTO IIOKOJICHWS ¥ PACHICIUICHAS NPU3HAKOB, MOJCIH JIISA
JICMOHCTpAaIllui 3aKOHA HE3aBUCUMOTO HACJIC/IOBAHUS IIPU3HAKOB, MOJICIb JIJIS
JICMOHCTpAaIluM CIICIICHHOTO HACJIC/IOBAHUS IPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jlpozodunan.

IIpakTtHueckas pabora «M3ydcHue pe3yapTaTOB  MOHOTHOPHIHOIO
CKPCIIUBAHUA Y IPO30(DUIED».

IIpakTtHueckas  paGora  «M3yuenue  pe3yinbTaToB  JAUTHOPHIAHOTO
CKPCIIUBAHUA Y IPO30(DUIED».

Tema 13. 3akoHOMEPHOCTH N3MEHYHBOCTH

B3aumojciictBue reHOTMIIA W CpeAsl npu  QopmupoBaHMM (PCHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KaueCTBCHHBIC U KOJIWYCCTBCHHBIC NpPU3HAKU. Bujasl
M3MCHYHMBOCTH . HCHACJICICTBCHHASA M HACJICCTBCHHAS.

Moandukanmonsas w3MEHIMBOCTh. Poibs  cpeapl B (GOpMHUpOBaHHUM
MoruKanMoOHHOW m3MeHunBocTd. Hopma peaknmy npm3Haka. BapuanuoHHBIN
pin u BapuanuwonHas kpuBas (B. Horanncen). CsoiicTBa MOAM(UKAIIMOHHONA
M3MCHYHUBOCTH.

I'eHoTunMacckas n3MCHINBOCTE. CBOMCTBA TCHOTHIIMYCCKOM M3MCHUYMBOCTH.
Buibl TCHOTUITMYCCKON M3MCHYMBOCTH: KOMOMHATHBHAS, My TAIIHOHHAS.

KoMOvHaTiBHAsS WM3MCHYMBOCTh. MCHO3 W IIOJIOBOM IIPOIICCC — OCHOBA
KOMOHHATABHOM M3MEHUYMBOCTH. P0OIh KOMOMHATABHOM M3MECHYMBOCTH B CO3/[aHAH
TCHCTUYCCKOTO pasHOOOpa3us B MPEICIIax OTHOTO BHJIA.

MyraimonHas W3MCHYMBOCTh. BWJBI MyTanuii: TCHHBIC, XPOMOCOMHEIC,
reHoMHble. CIIOHTaHHBIC ¥ WHJAYIMPOBaHHBIC MyTanuu. SacpHele
IATOIUIa3MAaTHICCKUC MyTaruu. COMaTUYCCKUE W TIOJIOBBIC MyTalnuu. [IpuauHb
BO3HUKHOBCHUSA MyTainuii. MyTareHsl W UX BIMSHHAC Ha OPraHU3MBEL
3aKOHOMCPHOCTH MYTAI[MOHHOTO IIpoliccca. 3aKOH TOMOJIOTHYCCKUX PSJ0B B
HaciecTBeHHON m3meHuuBocTH (H.W. BaBwiioB). BresjiepHas W3MEHUHMBOCTh U
HACJICACTBCHHOCTb.

Onuzenemuxa u SnuceHOMUKA, PpOAb INULEHEMUYeCKUX (Gaxmopos 6
HACe008AHUU U UBMEHYUBOCMU DeOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMO8.

JleMoHCTpanuu

Iloptpersr: I'. ne @pus, B. Uoranucen, H. U. BaBuiios.

Tabmuuber u  cxemsl: «Buabl  u3MmcHuUmBOCTHY, «MoaudukanmonHas
W3MCHUYHUBOCTE), «KombunaTuBHas W3MCHUYHBOCTE), «Meiiosy,
«OmnogorBopeHuey, «I' cHETHUCCKIC 3a00JICBaHUS YCTIOBCKAY, « BUIBRI MyTaImiiy.



OO6opy/toBaHHC: KUBEIC ¥ TCPOAPHBIC DK3CMIUIAPH KOMHATHBIX PAaCTCHUM,
pucyHku (doTorpadun) )XUBOTHBIX C Pa3IMIHEIMU BHIAMHA U3MCHIMBOCTH.

JlaGopaTopHasi pabota «HccnepoBanue 3aKOHOMCPHOCTCH
MOIM(PUKAIIMOHHON M3MCHYMBOCTH. IloCTpocHMEC BapHMAlMOHHOTO pAJiIa U
BapUAIlMOHHOU KPHUBO.

IIpakTtHueckas padora «Myramuun y jApo3odmisl  (Ha TOTOBBIX
MUKPOIIpEIapaTax)y.

Tema 14. I'eneTnka 4yea0BeKa

Kaprotun uemoBeka. MexayHapojjHas IporpaMMa MCCIIC/IOBaHUS T'CHOMA
yeJaoBeKa. MeEToAsl  M3YdCHHS TCHCTMKM  UCJOBCKA: TI'CHCAJIOIMYCCKUM,
OJIM3HCIIOBEIM, IIUTOTCHCTUYCCKUM, MOIYJIAIIMOHHO-CTATUCTUYCCKUN,
MOJICKYJISIPHO-TCHCTUICCKUM. CoBpeMeHHOE OIIpe/ICIICHUC TCHOTHIIA!
[IOJTHOTCHOMHOC CCKBCHUPOBAHUE, TCHOTUIIMPOBAHNUC, B TOM YHCIIC C MOMOIIBIO
ITI[P-ananm3a. HacmeacTBeHHBIC 3a00JICBaHUS YCIIOBCKA. | CHHBIC ¥ XPOMOCOMHEIC
Ooine3nn denoBeka. boe3HM € HACIEJACTBCHHON IIPEPacIiOIOKCHHOCTHIO.
3Ha4YCHUE MCAUIIMHCKOM T'CHCTUKU B IPCJIOTBPANICHUM U JICUCHUU TCHCTUYCCKUX
3aboseBaHni genoBeKa. MeaMKO-TCHETHIECKOC KOHCYIbTHpoBaHue. CTBOJIOBHIC
KJIeTKU. IIoHATHE «TEHETUYECKOro I'py3a». DTHYCCKUC ACICKTHI MCCIICI0BaHUMA B
obacTu peTakTUPOBAHMA TCHOMA ¥ CTBOJIOBBIX KJICTOK.

I'cnetraeckue (axkTOphl NOBBIMCHHONW YYBCTBHUTCIBHOCTH HCIIOBCKA K
(GU3MICCKOMY M XMMHYCCKOMY 3arpsS3HCHUIO OKpYy»Karomiei cpeipl. I'enernaeckas
IIPC/IPacIIOIOKCHHOCTD YCJIOBCKA K I1aTOJIOTHSIM.

JleMoHCTpanuu

Tabmunbr n cxemsl: «KapuoTun udcmoBekay, «METOJIBI U3YUCHUS TCHCTHKH
4eIroBeKay, «I'eHeTHIecKue 3a00JICBaHNS JEII0BEKA.

[pakTueckas padora «CoCTaBICHHUC U aHAIU3 POJIOCTIOBHOM».

Tema 15. Cenexnusi oprann3mMoB

JoMmecTukaius M CeJCKIMA. 3apOXJICHHUC CCICKIIMM U JIOMCCTUKAIWW.
Vucane H. W. BaBwmoBa o lleHTpax mIpOMCXOXJICHHS ©W MHOT000pa3us
KYJBTYPHBRIX pacTcHuil. Poib cenmekiuy B CO3/1aHUM COPTOB PacTCHUNA U IIOPOJT
xuBOoTHEIX. Coptr, mnopojaa, mrTaMM. 3aKOH TOMOJIOTMYCCKUX PSAJIOB B
HacjlcacTBeHHOM wum3MmcHumBocTH H. WM. BasuinoBa, c¢ro 3maucHuc A
CCJICKITMOHHOU pabOTEHI.

Meroasl cenmekmoHHONH paboTel. MCKyCCTBCHHBIM OTOOp: MACCOBBIA U
VIH]IUBY 1y aJIbHBIM. OTalsl KOMOHHAIIMOHHOM CCIICKIIMH. Hcnerranne
IIPOM3BOJIUTCIICH 110 MOTOMCTBY. OTOOp 1O TCHOTHIY C IIOMOINBIO OIICHKH
¢deHOTHIIa TOTOMCTBA U OTOOP 110 TCHOTHUITY € IToMoIIsio ananm3a JJHK.

HUCKyCCTBCHHBI ~ MYTarcHE3 Kak  MCTOJ  CCJICKI[MOHHOW  paboTEHL.
PaguanMOHHBIN ¥ XUMUYCCKAN MYTarcHE3 KaK MCTOYHHUK MYTallui y KYJIbTYPHBEIX



¢bopm opranm3moB. Hcnonp30BaHHE TCHOMHOTO PCAAKTHPOBAHUSA WM METOJIOB
pexombuuanTHbX JIHK 115 mosrydeHrs HCXO/JHOTO MaTCpraa I CCIICKIIAM.

ITomyuenue IIOJIUILIION/IOB. Buyrtpusujosas ruOpu3aIms.
brmm3kopojcTBEHHOE — CKpemuBaHWe, wid  uHOpujauHr.  HepojctBeHHOE
cKkpemuBaHve, winn aytopuaumnr. I'erepo3uc m ero mpuumubel. Hcnoie3oBaHue
rerepo3uca B ceneknuu. Otnanéunas rubpuamsanus. [lpeomonenue Oecrious
MEXKBH/IOBBIX THOPHIOB. JIOCTIDKCHUS CEICKIINY PACTCHUNA U KUBOTHEIX. «3enénas
pesonioyuny.

CoxpaHcHUC U W3yYCHUC TCHCTUYCCKUX PECYpCOB KYJIBTYPHBIX PAacCTCHUN U
UX JIAKAX PpOJAWYCH IS CO3JaHUS HOBRIX COPTOB M THOPHIOB
CCIIbCKOXO3SIMICTBCHHBIX  KYJIbTYp. M3yuenue, coxpanenue u ynpaeieHue
2EHeMUYEeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX
8 Yesax YIYyHmeHUs Cywecmeyiouux u co30anus Ho8blX NOPOO, JUHUL U KPOCCO8, 8
MOoM uucie ¢ NPUMEHEHUEM COBPEMENHBIX MEemOo008 HAYYHLIX UCCNe008aHUL,
nepeoosvix uoell U NePCReKmUBHbIX MEXHOI02UIL.

JleMoHCTpanuu

Iloprpersr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenxo, II. II.
JIykesnenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmuis! u cxemsl: «LIeHTpEI MpOUCXO0XICHNS 1 MHOT000pa3us KyJIbTypHBIX
pacTcHui», «3aKOH TOMOJIOTMYCCKUX PSJI0B B HACIICJCTBCHHOM HN3MCHYWBOCTHY,
«Meroan cenexknumy, «OTaanéanas rudpuauszanusy, «MyrarcHes3y.

JlaGopaTopHasi padota «3yucHue COPTOB KYJIBTYPHBIX PACTCHUN U HOPOJT
JIOMAITHUX KUBOTHBIX».

JlaGopaTopHasi padoTa «M3ydcHrE MCTOJIOB CCIICKIIUMA PACTCHUI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUNLY.

Ikexypensi «OCHOBHBIC METOJBI U JIOCTMDKCHHUS CCICKIIMM PACTCHUU WU
YKMBOTHBIX (na CCJICKIIMOHHYIO CTaHIHIO, IUICMCHHYIO bepmy,
COpPTOWCIIBITATCIBHRIA yJaCTOK, B TCIUIMYHOC XO3MHMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCHTETA WM HAYTHOTO IICHTPA)».

Tema 16. buoTexHoJI0rus ¥ CHHTETHYECKAsi OHOJIOrHsA

OOBCKTBI, HWCHOJB3YCMBIC B OMOTCXHOJIOTMM, — KJICTOYHBIC ¥ TKAHCBBIC
KYJIbTYPHI, MUKpPOOPTraHU3MBEI, 70,4 XapaKTCPUCTUKA. TpanuuronHas
OuoTexHoyOTMA: XJICOOIICUCHUE, TOIYYCHUEC KHCIOMOJIOYHBIX IIPOAYKTOB,
BuHOJIeEe. Mukpobuonormaeckuii cuHTe3. OOBEKTH MHUKPOOMOJIOTHICCKUX
texHojyoruid. [Ipon3BoacTBO GETKa, AMUHOKHUCIIOT ¥ BATAMHUHOB.

Cozianve TCXHOJIOTUMN ¥ MHCTPYMCHTOB IICJICHAIPABICHHOIO M3MCHCHUS U
KOHCTPYHAPOBAHUS TCHOMOB C IICJIIO ITOJIyYCHUS OPraHM3MOB ¥ UX KOMIIOHCHTOB,
COJICPIKaIIIX HE BCTPCYAIOIIHECCS B IIPUPO/IC OMOCHHTECTHICCKUC ITyTH.



Kiierounas wmxeHepusa. MeToabl KyJIbTyphl KIETOK ¥ TKAHCA PACTCHUM U
#uBOTHEIX. Kpuobanku. Comarmucckas THOpuaM3anusi ¥ COMATHYCCKUN
sMOpuoreHe3. Mcnonp30BaHWC TAIUIOWOB B CCICKIMKM pacteHuid. [lonyuyenue
MOHOKIONANbHBIX anmumen. Hcnonv3osanue MOHOKIONANbHBIX U NOAUKAOHATbIBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOC OIUIOJIOTBOPCHHC. PEKOHCTpYKIIUS
SIAIICKJIICTOK U KJIOHMPOBAHMUC WBOTHBIX. METOJI TPAHCIUIAHTAIIMKU SJICP KIICTOK.
Texnonozuu  0300posnenus, KYIbmMueuposanuss U  MUKPOKIOHANbHO20
DPA3MHOIICEHUSL CENlbCKOX03AUCMEEHHBIX KYIbMYP.

XpoMocomMHass ¥ TcHHas HHKEHEpus. MCKyCCTBEHHBIM CHHTE3 I'€HA H
koHCTpyHnpoBanue pexomOuHanTHeIX JIHK. Cozdanue mpanczennvix opzanusmos.
JocTmxeHns M NEPCICKTUBBI XPOMOCOMHOM ¥ TI'CHHOM  MH)KCHCPHH.
OKOJIOTHIECKHUE ¥ ITHICCKUE ITPOOIIEMBI TCHHOM WHKCHCPHH.

Meapumnuackue 6uorexnonorun. [loctreromuas mudposas meaunuaa. [THP-
JuarHoctrka. MeTtaGoloOMHEIN aHaM3, TCHOICHTPUYCCKUN aHAIN3 IPOTCOMA
YCJIOBCKA JUIA OIICHKM COCTOSIHMS €r0 3710poBbsi. McIoh30BaHKE CTBOJIOBBIX
KJIeTOK. TapretHas tepamus paka. 3D-Omommxenepuss s pa3paboTKe
(byHIaMCHTAJIEHBIX OCHOB MCAMIIMHCKHUX TCXHOJIOTHHA, CO3/]aHUS KOMIUICKCHBIX
TKAHCH COYCTAHWUEM TCXHOJIOTHMHA TpEXMepHOro OuompuHTHHTAa M ckaddoaauHra
JUISL pCIICHUSA 33/1a49 IICPCOHAJIM3APOBAHHOM MCAUIIMHEL.

Co3/lanre BCKTOPHBIX BAaKIMH C IICIIBIO OOCCICUYCHMS KOMOWHHUPOBAHHOU
3amuTel OT Bo30Oymutencii OPBU, ycTaHOBICHHC MOJICKYJSPHBIX MCXAHU3MOB
¢dyuakmmonuposanus PHK-coaepxamux BHPYyCOB, BHRI3BEIBAIONINX OCO0O OIACHEIC
3a60IcBaHAS YCIIOBCKA ¥ )KUBOTHBIX.

JleMoHCTpanuu

Tabmumrsl u cxemsl: «Mcnonp30BaHNEe MUKPOOPTaHU3MOB B IIPOMBIIIIIICHHOM
IIpOU3BOJICTBEY, «KilcTouHas UHKCHEPHN», « CHHAs WHXXCHCPUIY.

JlabopaTropuas padora «3yucHrc 00BCKTOB OMOTCXHOIOTHI)).

IIpakTyeckas padora «IloaydcHre MOJTOYHOKUCIIBIX IIPOTYKTOBY.

Jkckypensi «buoTexHONIOTMS — BaXHEWINAs IIPOM3BOJUTCIIBHAS —CHIa
COBpeMEHHOCTH (Ha GMOTEXHOIOTUICCKOE ITPOU3BOJICTBO)).

11 KJIACC

Tema 1. 3apoxnenne W pa3BHTHE HBOJIOIHOHHBLIX MPEACTABJICHAH B
Ouosiornu

JpomronuonHas tTeopuss Y. JlapBuna. IlpeAnoChLIKM BO3HUKHOBCHUS
JapBrHM3MAa. JKU3Hb U Hay4dHas JAcsaTeinbHOCTh Y. JlapBuna.

JBroxymue crisl 3Boonuy BuoB 1o Y. JlapBuny (BICOKast HHTCHCUBHOCTD
Pa3MHOXXCHUS OpraHMW3MOB, HAaCJIC/ACTBCHHAas HN3MCHYMBOCTh, Ooprba 3a
CYIICCTBOBAHME, CCTCCTBCHHBIN 1 HCKYCCTBEHHBINA 0TOOD).



Odopmicaue cuaTeTHIecKOM Teopun 3Bomonuu (CTO). Hedirpansnas
Teopust sBoytonu. CoBpeMCHHAs OBOMIONMOHHAS Owonorms. 3HadcHUC
9BOJIIOIIMOHHON TCOPUH B (POPMUPOBAHUY CCTCCTBCHHO-HAYTHOM KapTUHEI MUpA.

JleMoHCTpanuu

IToptperr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosre, U. Hapsun, C. C. UerBepuxos, U. U. llImansraysen, Jx. Xomaein, 1. K.
beses.

Tabmuuber u cxemer: «Cucrema xwuBoit npupoasl (mo K. JluxueO)»,
«Jlectauma xuBBIX cymectB (o Jlamapky)», «MexanusM QopMUpOBaHUS
IIPUCTIOCOOJICHWIA y pacTeHMid W XUBOTHHIX (mo Jlamapky)», «Kapra-cxcma
MapmpyTa nytemectsus U. Jlapsunay, «Haxoaxu Y. lapsunay, «Dopmer 60psOEI
3a cymectBoBaHuey», «llopoasr romy6Geit», «MHoroobpasue KyIabTypHBIX (GoOpM
KarycTe, «Ilopoasl JoMammHuX )XUBOTHEIXY», «CxeMa 00pa30BaHUS HOBHIX BHJ/IOB
(mo Y. J[lapBumy)», «CxeMa COOTHONICHHS JBMXKYIIMX CHJI OSBOJIIOIII,
«OCHOBHBIC TTOJIOXKCHAS CHHTCTHICCKON TCOPUH SBOIFOIIAI).

Tema 2. MukposBoaonus 4 ¢€ pe3yabTaThl

IMomymsamms xak dueMeHTapHas eAuHuIa 3BOIoIH. COBPEMCHHBIC MCTOJIBI
OIICHKM TCHETUYCCKOTO pa3HooOpa3us M CTIPYKTYypel mnomyisiuii. W3meHeHwne
reHo(oH/Ia IOMYJMIMA KakK »JJICMCHTapHOC JBOJIOINMOHHOC SBJICHHE. 3aKOH
reHeTuacckoro pasHoBecus Jx. Xapau, B. BaiiuGepra.

OneMeHTapHBIC (AKTOPH (JIBHXKYIIUC CWJIBI) DSBOIONUWA. MyTallMOHHBIN
nporecc. KomOunatvBHas wu3MeHumBOCTh. [Jlpeiidp reHOB —  cioydaiiHbie
HCHANPaBJICHHRIC W3MCHCHHMS 4YacTOT ayuieied B nomymmmsax.  Oddexr
ocHoBated. Jgpexm OGymuinounozo zoprviuwka. CHUdICEHUE 2eHEeMUYecKoz0
pasnoobpasus: npuuunsvl u creocmeusi. llposenenue >¢pgpexma Opetigpa zenos 6
oomvwux U manvix  nonyaayusx. Mwurpanuun.  M3onsmus  OIYIISIIWA:
reorpaduaeckas (IpocTpaHCTBCHHAS), OMoormieckas (PeIpoIyKTHBHAS).

EcrectBeHHBIN 0TOOp — HampaBmmomuid ¢axkrop sBomonun. DOopmel
CCTCCTBCHHOTO OTOOpa: JABKYIMIWHA, CTaOWIM3UPYIONINI, pa3phIBAIONINi
(mu3pynrtuBHEL). [lonoBoit or6op. Bo3HUWKHOBEHHE M IBOJIONUSA COIMAIBEHOTO
IIOBC/ICHUS KUBOTHBIX.

IIprcrioco6ICHHOCT  OPraHM3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOIIHH.
Bo3nukHoBeHME ~— mpucmocobicHui  y  opraHu3MoB.  Apomopdo3sl
uanoaaantanuy. [Ipumepsl npucnocodieHuit y opraHu3MoB: MOpGOJIOTHICCKUE,
¢u3nonornacckue,  Omoxmmmueckue,  moBejeHdeckue.  OTHOCHUTCIBHOCTH
IIPUCIIOCOOJICHHOCTH OpTaHN3MOB.

Buj, ero xpurepum u cTpykTypa. Bmjpoobpa3oBaHme Kak pe3yibTat
MUKpOIBONIIOIMH. M3omsamus — ximodcBoi (axkTop BupooOpazoBanus. Ilytu wm
CIIOCOOBI BHJI000pa30BaHMUS AJIONATPUICCKOC (reorpaduucckoe),



CUMIIATPUYCCKOC  (OKOJIOTHYCCKOC),  «MTHOBCHHOC»  (LIOJUILIOW IA3AIINS,
rubpuu3anys). J[IUTeIEHOCTE YBOIFOIMOHHBIX TIPOIICCCOB.

MexaHn3Mel GOpMUPOBaHAS OHMOJIOTHICCKOTO pa3HOOOpas3us.

Ponp oBomronmonHO# Omonormm B pa3pabOTKE HAyYHBEIX MCTOOB
coxpaHcHus 6mopazHooOpazus. MUKPOIBOIIIOIMA W KOIBOJIOIMSA TAPa3UTOB U UX
x035¢B. Mexann3Mbl GOpMUPOBAHUS YCTOMIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI
OOpBOHI ¢ HEH.

JleMoHCTpanuu

IToptperni: C. C. YerBepukos, 3. Maiip.

Tabmunbr m cxemel: «MyranuoHHas W3MCHYUBOCTEY, «llomymnsimonnas
CTPYKTypa Buja», «Cxcma mposBiIcHUS 3akoHa Xapau—BaiunOcpray, «/IBmkynmue
CWJIBI 3BOJIOIUNY, «ODKOJIOTMICCKAs M30JIAIMS HOMYJISIAA CEBAaHCKON (opeim,
«'corpaduueckass H30IAUSA JIMCTBCHHUIIBI CHOMPCKOM W JIMCTBCHHUIIBI
Jaypckoit», «l1omysaMOHHBIC BOJTHEI YUCICHHOCTH XUITHUKOB U XKCPTBY», «CxeMa
JICUCTBUA CCTCCTBCHHOTO O0TOOpay, «®DopMmnl OOpeOBI 3a CYyIICCTBOBAHUCH,
«HMupycTpralibHbEIN MEIaHu3M», «OKUBBIC HCKOIacMeIcy», «IIoKkpoBUTEIECTBCHHAS
OKpacka KUBOTHEIX), «IIpeaynpexaromias OKpacka KUBOTHEIX),
«®uznonornueckue amantanumn», «lIpucmocobieHHOCTE oOpraHM3MOB U €8
OTHOCUTCIBHOCTEY, «Kpurepuu Buja», «Buasl-aBoitHukn», «CTpyKTypa BUja B
npupojac», «Crmocob6er BujoobpasoBanusmy, «I'corpadmdcckoec BU000pa30BaHUC
TpEX BHJOB JIAHJBIICHY», «IJKOJIOTHICCKOE BHI000pa30OBaHMC BHJIOB CHHUID,
«Ilomumuionel pacTeHuin», «KamycTHO-pe/ICUHbIi THOPHTY.

OO6opytoBanue: repbapruy pacTCHUH, KOJUICKITN HACCKOMBIX, 9y4CIIa IITHI] U
3BCPCH C NpUMCpaMy Pa3IMYHBEIX IIPUCIOCOOJICHWA, Wydciia NTHI] W 3BCpei
Pa3HBEIX BHJIOB, Tcpbapum pacTeHUM ONM3KMX  BUAOB, O0OpPa30BABIIMXCS
Pa3TUYHBIMA crIoco6amu.

JlabopaTropuasi padora «BEIBICHHC W3MCHYMBOCTH Yy OCOOCH OJHOTO
BUJIA).

Jlabopatopuass pabora «lIpucmocoOiicHMs  OpraHWM3MOB H® WX
OTHOCHTEIIFHAS IICJIeCO00Pa3HOCTEY.

JlabopaTropuass pabora «CpaBHCHHUC BHJIOB 10 MOP(OIOTHICCKOMY
KPUTCPHUIO».

Tema 3. MaxkposBoonus 4 €€ pe3yabTaThl

Mecroasl wu3yucHus MaxpodBOONuU. [laJICOHTOJIOTMYECKHAEC  METOBI
m3ydcHus HdBomonuu. llepexomusie ¢GoOpMBI U (QMIOTCHETHYCCKUC  PSIBI
OpTraHU3MOB.

broreorpaduaeckie MeTojsl u3ydeHus sBomonun. CpaBHeHHE (QUIOpH #
(dayHsl MaTCpUKOB W OCTpOBOB. buorcorpadwucckme obmactu 3emum. Bubl-
SHJICMUKH A PCITUKTEL



OMOPHOIOTHYECKUE U CPAaBHUTEIHEHO-MOP(OIOTHICCKUEC METOABI M3YyUICHUS
sBomonuy. ['CHeTHYCCKWE MEXAHW3MBI JBOJIOIMM OHTOICHE3a M IIOSIBICHUS
SBOJIIOIIMOHHBIX  HOBIICCTB. | OMOJOTMYHBIC W  AHAJOTMYHBIC  OpPTaHBL
Pyaumenrapapie  opraHel ¥ aTaBU3MEL — MOJICKYJIpHO-TCHETHICCKHUC,
OMOXMMHMYCCKAE W  MATCMAaTUYCCKUMC  MCTOABI  W3YYCHHS  DBOJIOIUH.
I'omomorrynsie TeHbl. COBPEMCHHEIC METOJABI IIOCTPOCHHSA (DUIIOTCHETHICCKHUX
JICPCBHCB.

XPpOMOCOMHEIC MYTAI[H U SBOJIIOIHS TCHOMOB.

OO6mme 3axoHOMCpHOCTH (TIpaBwiia) sBoionun. IIpunyun cmensvt Qynryuil.
HeobGpatumocTs sBomonmu. ApantvBHas pajauanus. HepaBHOMEpHOCTH TEMIIOB
SBOJIIOIINH.

JleMoHCTpanuu

IToptpetni: K. M. Bap, A. O. Kosanesckuii, @. Miosuiep, 3. I'ekkeb.

Tabmunbr u cxembl: «OUIOTCHCTUYCCKUHN PSJI JIOMATN», «APXCONTCPUKC,
«3Bepo3yOnie  smepe»,  «Creronedaneny, — «Punmoduth»y, «CeMcHHEBIC
nanopoTHUKn», «buoreorpadguueckue 30HE 3emium», «Jlpeiidp KOHTHHEHTOBY,
«PemukTey, «HauanpHble cTagud SMOPHUOHAIBEHOTO Pa3BUTHUA IT03BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIC ¥ aHAJOTHUYHHIC OpraHel», «PyauMCHTEI»,
«ATtaBu3MBDY, «XpoMOCOMHBIC HAOOpHI dUeiOBeKa W ImuMOIaH3ey», «I1aBHBIC
HAIPaBJICHUS 3BOJIONUNY, «OO0IIIC 3aKOHOMEPHOCTH IBOJIOIAN.

OO0opy/toBaHHC: KOJUICKIINH, TepOapuu, MYJSDKA WCKOIACMBIX OCTaTKOB
OpPTraHU3MOB, MYJISDKY TOMOJIOTUYHEIX, aHAJIOTMIHBIX, PYIMMCHTAPHEIX OPTaHOB U
aTaBU3MOB, KOJUICKIINA HACCKOMBIX.

Tema 4. Ilpoucxosxaenne U pa3sBUTHE KA3HHA HA 3eMJie

Haydaneie THIOTE3bI MPOWCXOXACHWA XU3HM Ha 3emiiec. AOHorcHes o
naHcepMus. JloHaydHBIC IPEJICTABICHAS O 3aPOXKJICHUH KU3HU (KPCAIIOHU3M).
I'uroTe3a NOCTOSTHHOTO CaMO3apOKICHUS JKU3HU U €€ onpoBepxkeHue onbitamu O.
Penum, JI. Cnannannann, JI. [Tactepa. IIponcxoxicHue u3H 1 aCTPOOHOIIOTHS.

OcHOBHEIC 9Talnbl HCOPraHUYCCKOU 9BOJIIOIAM. IInancrapnas
(reomoruyucckas) 9SBONIOIMA. XWUMHAYCCKAsS OJBOMONMA. AOHWOTCHHBIA CHHTC3
opranm4cckux BemecTB u3 HeopranwdeckuxX. Omeir C. Mwmepa u I'. Opu.
OOpazoBanuc moimmMcepoB u3 MoHoMmcpoB. Koamepearnas rtumoresa A. W
OmnapuHa, runote3a nepBuaHoro Oynsona Jx. Xonjeiina, TeHeTHIECKas THIIOTE3a
I'. Mé&mnepa. Pubosumer (T. Uex) u rumoresa «vmpa PHK» V. TI'mnbGepra.
®opmupoBannc MeMOpaH ¥ BO3HUKHOBEHUE IIPOTOKIICTKH.

HUctopus 3emsin u Meroabl e u3ydcHus. MckomacMmble OpraHMYCCKUC
octatkd. ['eoxponosmorms u €€ wmeroanl. OtHocuTenpHas U abcoiroTHAS
TCOXpOHOJIOTHS. | 'e0XpoHOIOTHYeCKas IIKAIA: S0HKI, 3PEI, IICPHOJIBI, SIIOXH.



Hawannnele oSTanel opranudcckoi sBomonuu. llosBieHue M 3BoIONUS
IICPBEIX KJICTOK. JBOJIONUSA MeTabonm3Ma. BO3HWKHOBEHHE IIEPBBIX 3KOCHCTEM.
CoBpeMeHHBIC MUKpOOHBIC OMOIUIEHKY KaK aHAJIOT IEPBHIX Ha 3emiie cOOOIIECTB.
Crpomaromutsl. IIpoxaproThl 1 9yKaprOTHI.

IIpoucxoxeHue sykapuoT (cuMOroreHe3). DBOIIOIMOHHOE IIPOUCXOKICHAC
BUpycoB. IIpoucxojcHue MHOTOKJICTOYHBIX OpraHuM3MOB. Bo3HUKHOBCHUC
OCHOBHBIX I'PyNII MHOTOKJICTOYHBIX OPraHMU3MOB.

OCHOBHBIC 3Tanbl JBOJIONMAM BEICHIHX pacTcHUil. OCHOBHEIC apoMOp(o3sI
pacreHuii. Brixoy pacrenuii Ha cymry. [losBiieHME CHOPOBEIX pacTCHUM H
3aBocBanuc umu cymu. CemeHHble pacteHus. IIporcxokjicHHE IIBETKOBBIX
pacTCHUM.

OCHOBHBIC 3Tanbl IBOJIONMKA KUBOTHOTO Mupa. OCHOBHEIC apoMOpQoO3bI
XKUBOTHEIX. Benjickas ¢ayna. KemOpuiickuii B3phIB — IOSBICHAC COBPEMCHHBIX
TU1oB. IlepBbic XOp/10BBIC KUBOTHEIC. JKWU3HBL B BOJIC. DBOJIIOIMSA I03BOHOYHBIX.
IMpoucxoxicane ampubuit m penTwmid. [IpOUCXOKICHUC MIICKOIUTAIONIAX W
ntur. [Ipuamun xmodgcBoro apomopdosza. OcBocHHEC OCCIO3BOHOYHBIMA U
II03BOHOYHEIMU KUBOTHBIMH CYIIIH.

Pa3BuTre xu3HM Ha 3eMiic IO 9paM U IICpHOJIaM: apXcil, IPOTCpO30H,
[aJc030ii, Me3030¥, KaitHo30M. OOmas XxapakTCpuUCTHKAa KiIUMara U
reoJIOTUYCCKUX IpolrieccoB. IlosiBieHMe ¥ pacuBET XapakTCPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yCIOBUS U BIMSHHAC HA Ta30BEIN COCTaB aTMOC(EPHL.

MaccoBbsic BRIMUpaHUS — SKOJIOTMYCCKUE KPU3UCH Iipouwioro. IIpyaunel u
CJIC/ICTBUS MacCOBBIX BbIMUpaHuil. COBpCMCHHEIN 3IKOJIOIMYCCKUN KpU3HC, CTO
ocobennocTu. [Ipobirema coxpancHus 6nopaznoobpasus Ha 3emiic.

CoBpemeHHas cuctema opraHmdeckoro mupa. IlpuHInuner kmaccupukanuy
oprann3MoB. OCHOBHEIC CUCTCMATUUCCKUC I'PYIIIIBI OPraHU3MOB.

JleMoHCTpanuu

Ioptpetnl: ®@. Pemu, JI. Cnamnaniany, JI. Tlactep, U. . Meunukos, A. U.
Omnapun, {x. Xomnueitn, I'. Mémrep, C. Muep, I'. 10pu.

Tabmuner u cxemer: «Cxema omsita @. Peyuy, «Cxema omnita JI. Ilactepa mo
M3yUCHUIO Camo3apoxjicHus xu3Hm», «Cxema omnita C. Mumiepa, I'. IOpu»,
«JTanel  HEOPraHWYCCKOM  9BomonumM», «l'coXpoHOIOrMYEecKas  IIKaJIay,
«HaganpHbIC 3Talbl OpraHUYCCKO 3BOIONUNY», «Cxema 00pa3oBaHUS IYKApHOT
nytéM cumbuoreneza», «Cucrema XuBO mpupoas», «CTpocHHE BHpYycCay,
«Apomopdo3sl pacteHmi», «PunMOGUTEYY, «OIXHOKICTOYHBRIC BOJOPOCIIDY,
«MHuoroxserounsie  Bojgopociny, «Mxuy, «llamopoTHUKM», <« 0JIOCEMCHHEIC
pacteHus», «Opranbl IBCTKOBBIX pacTcHUi», «Cxema pa3BUTHS >KUBOTHOTO
Mupa», «Apomopdo3sl XUBOTHEIX», «lIpocteimmey, «KuUIETHONIOIOCTHEIC,
«II1ockue qcpBUY, «YncuuctoHorucy, «PBIOBIY, «3EcMHOBOJIHBIC),



«IIpecmeikaromuecs», «lltunepy, «Muexonurtaromuey, «Pa3BuTve XU3HM B
apxcickoil ape», «Pa3BUTHC XXU3HU B NPOTCPO30MCKOM 3pe», «Pa3BUTHC XKU3HU B
I1aJICO30MICKOU dpe», «Pa3BuThe *U3HU B ME3030MCKOM dpe», «Pa3BuTue *uU3HU B
KaitHo301cKoi 3pe», «CoBpeMCHHAS CHUCTEMa OPTaHUICCKOTO MUpPay.

OOGopyytoBanue: repbapuy pacTCHWA Ppa3IMgHBIX OT/ICIIOB, KOJUICKIIAH
HAaCCKOMBIX, BJIQXKHBIC IIPCHapaThl )KUBOTHRIX, PAKOBUHEI MOJUIFOCKOB, KOJIJICKIIUU
WTJIOKOXKHUX, CKCJICTHl II03BOHOYHRIX JKUBOTHBIX, dydciia IITUI] ¥ 3BCpCH,
KOJUICKIIMM OKaMCHEJIOCTCH, ITOJIC3HBIX MCKONACMBIX, MYJISIKH OPTraHUYCCKUX
OCTaTKOB OPraHU3MOB.

Bupryannnas Jabopatopnass pabGora «MojaciupoBaHUC ~— OIBITOB
Muiepa—lOpu 1m0 n3ydcHU0 abMOTCHHOT'0 CUHTC3a OPTaHUYCCKAX COCTMHCHUN B
TICPBUYHON aTMochepey.

JlabopaTopuasi pabora «M3yducHuMC M ONMCAHHUC MCKOMACMBIX OCTaTKOB
JIPCBHUX OPTaHU3MOB).

IpakTuueckas padora «UW3yducHue OCOOCHHOCTCH CTPOCHUS pPacTCHUMN
Pa3HBIX OT/ICIIOB).

IIpakTuueckas padora «M3yducHue 0COOCHHOCTCH CTPOCHUS ITO3BOHOYHEBIX
KUBOTHBIX.

Tema 5. IIpoucxoxaeHue 4ejl0BeKa — AHTPOIIOIreHE3

Paznieinnl 1 3a/1a9u aHTpONOIOruy. METOABI aHTPOIIOJIOTHH.

CraHoBJICHUC IPCACTABICHUA O IMPOUCXOXJICHUM HCIOBCKA. PEIUTHMO3HBIC
B033pcHUA. COBPCMCHHEIC HAYIHBIC TCOPUH.

Cx0/ICTBO YCIIOBCKA C KUBOTHBIMUA. CHCTEMATUUICCKOC TTOJI0KCHUC YCIIOBCKA.
CBujieTenRCTBA  CXOJICTBA  YCJIOBCKA C  JKABOTHBIMU:  CPaBHUTCIIBHO-
Mopdoorrnacckue, SMOPHUOJIOTHICCKHAC, (GhU3N0I0Tr0-6MOXUMIICCKUC,
noBeJicHIecKkre. OTIMgus 4CI0BCKA OT XKUBOTHHIX. [IpIMOXO0XK/ICHUE U KOMIUICKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHC T'OJIOBHOTO MO3ra U BTOPOM CUTHAJIBLHOU
CHCTCMBIL.

JBrmxymue cuisl ((GakTopsl) aHTPOIOreHE3a: OMOJIOrMIECKUEC, COIMAIBHBIC.
CooTHoOImcHNC OMOTOTHUCCKHAX U CONMATBHEIX (DAKTOPOB B aHTPOIIOT'CHE3C.

OCHOBHBIC CTaJIMM AHTPOIIOTCHE3a. PaHHWC YCIIOBCKOOOpA3HBIC 0OGC3BAHEBI
(IpOKOHCYJIIBI) ¥ PAHHUC ITOHTH/IBI — OOIIUC TPE/IKA YCTOBCKOOOPA3HBIX 00C3bIH 1
JOJICH. ABCTpPaJONUTEKU — JBYHOTHC IIPEJIKU Jirojich. UCIOBCK yMCIBIN, IICPBHIC
M3TOTOBJICHUSA OpY/Mil TpyAa. UeIoBCK NPSIMOXOASIIMNA M IICPBBIN BBIXOJL JIIOJCH
3a mpeacnel  Adpuku. UenmoBexk reimensOcprekwii  — - o0mmii  IpesIoK
HCaHICPTaJIbECKOTO YCJIOBCKA M UCIIOBCKA pa3yMHOro. UeaoBEK HEaH]ICpTaIbCKU
KaK BHJ] JIIOJICH XOJIOAHOTO KiauMara. UeloBeK pa3yMHBIH COBPEMCHHOIO THIIA,
JICHUCOBCKHMI YCJIOBCK, OCBOCHHC KOHTHHCHTOB 3a TipeaciamMu  Adpuxwy.
ITasieoreneTrka ¥ MaJICcOrCHOMUKA.



OBOJIIONMS COBPEMCHHOTO YCJIOBEKA. ECTECTBEHHBIM OTOOpP B HOIYJIAIMAX
gyerroBeka. MyTanuoHHEI mporecc U noiauMop¢usM. [IomymsiuoHHBIC BOJHEL,
apeiid reHoB, murpanus U «3¢GEGEeKT OCHOBATEIM» B MOIYJSAIUIX COBPECMCHHOTO
YCJIOBCKA.

Yenoseueckue pacel. I[lonatue o pace. bosbmme pacel: eBporcouiHas
(eBpasmiickas),  aBcTpajo-HerpowjHas  (IKBATOpHAJIbHAS),  MOHTOJIOWTHAS
(a3marcko-aMepuKaHckas). BpeMss u ImyTu pacceliCHHsS HYEJIOBCKa IO ILIAHETC.
EnunctBo  denmoBedueckux  pac. Haydnas  HECOCTOSTEIRHOCTH — pacu3Ma.
IIprcnoco6ICHHOCTh YETIOBEKAa K Pa3HBIM  YCIOBUSAM OKPYXKAIOMICH CPEIBL.
Bmusaue rteorpadpumucckoit cpeasl u Jipciida TeHOB Ha Mopdosoruo u
(U3UOIOTHIO YEIIOBEKA.

MexXauCIMIUIMHAPHEIC  MCTOAB B (u3mdcckoit  (OMOIOTHYCCKOM)
aHTPOIIOJIOTMM.  OBOJIOIIMOHHAS  A@HTPOIIOJIOTMS Y [aJICOaHTPOIIOJIOTHS
YCJIOBCUCCKUX MOIMYJANMA. buoconuanbHbeIc UCCICI0BAaHUS IIPUAPOJBI YCIIOBCKA.
HccneaoBanne KO3BOMIONHAY OMOIOTHICCKOTO U COIIMATIBHOTO B YCIIOBEKE.

JleMoHCTpanuu

Iloptpersr: Y. lapBun, JI. JIuku, 5. . Poruackuit, M. M. I'epacumos.

Tabmumpr u cxembl: «METOJIBI AaHTPOTIOIOTHMY, «I 0JTOBHOM MO3T YCTIOBCKA,
«UemoBexkoobpa3Hele 00e3bsHB), «CKEJICT HYEIOBEKAa M CKEJICT IMMMIIaH3Ce),
«Py/IMMEHTHI ¥ aTaBU3MBDY, «JIBIXKYIIIME CUIIBI aHTPOIIOTCHE3a), «IBOJIIOIIMOHHOC
JIPCBO  4eJOBCKa», «ABcTpamonuTek», «UYenoBek — ymennidy, «YeloBek
IPAMOXOJIAIMY, «JleuucoBckuit uenoBek» «Heanaepransib», « KpoMaHbBOHIIEIY,
«IIpeaxu genoBekay, «ITanbl HIBOJIIOIMY 9CIOBCKAY, «Packl ueIoBeKay.

ObopyznoBaHue: MYJSKH OKaMCHEIIOCTCH, IIPEIMECTOB MAaTCpHUAIbHON
KyJIbTYpbl IIPCJIKOB dYeJIOBEKa, penpoxayknuu (¢dortorpadum) KapTuH C
MUADOJIOTHICCKUMHA ¥ OMOICHCKAMM CIOXKCTaMHM ITPOWCXOXJICHUS HYCJIOBCKA,
¢doTorpaduy HaXOJOK MCKOITACMEIX OCTATKOB YCIIOBCKA, CKCIICT YEIIOBCKA, MOJICTH
ycpera 4eJ0OBCKa M dYcpela IMMMIIaH3C, MOJCIbh KHUCTH 4YCIOBCKA M KUCTHU
IIMMIIaH3€, MOJICIIM TOpCa IIPC/IKOB YCIIOBCKA.

JlabopaTropuass pabGora «M3yucHue OCOOCHHOCTCH CTPOCHHUS CKEJICTa
YCJIOBCKA, CBA3AHHBIX C IPSIMOXO0XK/ICHHUCM).

IIpakTryeckas padora «3yucHre SKOJOTUYCCKUX 3/IalTalMi YCI0BCKaY.

Tema 6. Jxonormsi — HAyKa O B3aHMOOTHONICHHSX OPraHW3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY KalouleH cpenoii

3apoxjcHuec U pa3BUTHE dKojoruu B Tpyaax A. I'ymGonsara, K. @. Pynse,
H. A. CeseproBa, 3. I'ckkens, A. Tenciu, B. H. Cykauésa. Pa3jensr u 3ajaun
aKosioruy. CBs3b 9KOJIOTUY C APYTUMU HayKaMH.



Meroasr sxomorun. Ilomesrie HaOMIOACHUS. ODKCIICPUMCHTHI B DKOJIOTHH:
npupojHeic ¥ jabopaTtopHeic. MojenupoBaHHEC B JKOJIOTHH. MOHHUTOPHHT
OKPYXAFOIICH CPC/IBI: TOKATBHBIA, PCTHOHATBHBINA U TJIOOATBHBIH.

3HayeHUE DJKOJOTHYECKAX 3HAHUKA JUII  YEJIOBEKA. OKOJOTHYECKOE
MHPOBO33PCHME KaK OCHOBA CBSI3E€M 4YCIIOBEYECTBA C NPUPOO. DopmupoBaHue
9KOJIOTMYCCKOM KYJIBTYPBI U SKOJIOTHYCCKON IPaMOTHOCTH HACCIICHUS.

JleMoHCTpanuu

IMoptpersr: A. I'ymb6onpar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A.
Teuncnu, B. H. Cykaués.

Tabmuiel ¥ cxeMmbl: «Pas3gensl sxonorum», «Metoasl akoiorumy», «Cxema
MOHHUTOPHHTA OKPYXKAOIICH CPCJIBD».

JlaGopaTopHasi pabota «3yuecHue MCTOJIOB 9KOJIOTMICCKUX
HUCCIICTOBAHUNA.

Tema 7. OpranusmMsl u cpeaa oouTanust

Jkonorudeckue (HakTopsl ¥ 3aKOHOMEPHOCTH UX JciictBua. Kiaccubukanus
9KOJIOTHYECKUX (akTOpoB: abnoTnaeckue, 6GrnoTndaeckue, antponoreHusie. O6mmue
3aKOHOMCPHOCTH Je#cTBHsA dKojormieckux (axtopos. IlpaBuno munmmyma (K.
npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIC W CTCHOOMOHTHEHIC
OpraHU3MBEL.

Abuotuaeckue Qakropel. CBer kak 3kosormdeckuil ¢axrop. JledicTBue
Pa3HBIX YYaCTKOB COJIHCYHOT'O CIICKTpa Ha OPraHU3MBbl. DKOJIOIMYCCKUC TPYIIIHI
pacTCHUMP M JKMBOTHBIX II0 OTHONMICHMIO K cBeTy. CuTrHaJbHAas poJib CBCTA.
doTonCprOIU3M.

Temneparypa kak skojormueckwii Qaxrtop. JleiicTBue Temmeparypsl Ha
opranu3Msbl. IlofkuiI0TEepMHBIC 1 TOMOMOTEPMHBIC OpPraHU3Mbl. OBPUTCPMHEBIC U
CTCHOTCPMHBIC OPTaHU3MEI.

Bnaxnocts kak 3xonormdcckumii (axtop. IIpucmocobneHus pacteHmil K
moJIJIcpxanuio BojiHOTO Gananca. Kiraccubwkanus pacTCHHN 1O OTHONICHHUIO K
Bojie. IIpucroco6ieHns KUBOTHRIX K M3MCHCHUIO BOJTHOTO PEXKIMA.

Cpenpl obuTaHus OpraHU3MOB: BOJHASs, HA3¢MHO-BO3AYIIHAS, IIOYBCHHAS,
rIyOWHHAs  IIOJIIOYBCHHAS,  BHYTpHUOpraHw3McHHas. DU3MKO-XMMHUYCCKHC
ocobcHHOCTH cpej; oburanus opranm3MoB. IlpucmocobieHus OpraHu3MOB K
YKM3HU B pa3HBIX Cpejiax.

buonormueckve putmel. BHemmue u BHyTpeHHUE pUTMBL. CyTOYHBIC M
TOJU9HEIC PUTMEL IIprcnocobiIeHHOCTh OPraHW3MOB K CE30HHBIM H3MCHCHUSM
YCJIIOBHAM XXU3HMU.

XKuznennsie ¢Qopmel opranm3moB. IlomstTme o xu3HEHHOW (Qopme.
XKvzneHHsie QOPMEI pacTCHUIL: ICPEBbS, KyCTAPHUKH, KyCTAPHUIKI, MHOTOJICTHUC



TPaBBl, OJIHOJICTHHC TpaBbl. JKW3HCHHBIC (OPMBI KUBOTHBIX: THIPOOMOHTEL,
reo6nonTEI, a9p006HOoHTEI. OCOOCHHOCTH CTPOCHUS U 00pa3a )XU3HHU.

buotnucckue  daktopel.  Bujgsr OMOTHUYCCKMX ~— B3aMMOICHCTBHIA:
KOHKYPCHIIUS, XUITHUICCTBO, cuMOM03 u ero ¢opmel. Ilapasutusm, koomneparus,
MYTyaJIn3M, KOMMCHCAJIN3M (KBapTUPAHTCTBO, HaxJieOHmaecTBO). Hetpoduaeckue
B3auMojiciicTBua  (Tommueckue, (Qopudeckue, ¢abpudeckue). 3HaUCHHE
OMOTHYCCKAX B3aUMOJICHCTBUIM JUIS CYNICCTBOBAHWS OPTraHU3MOB B CpCC
oburanus. [IpuHINI KOHKYPECHTHOT'O MCKITIOUCHMS.

JleMoHCTpanuu

Tabmumsr # cxeMsl: «Okoimormdeckue (GaxTopel», «CBETOBOH CICKTP»,
«OKOJIOTUYECKUE TPYIIEI JXABOTHBIX II0 OTHOIICHHUIO K CBETY», «TCIUIOKpOBHEIC
KUBOTHBIC», «XOJIOJTHOKPOBHEIC IKUBOTHEICY», «DHU3MOIOTHYCCKUC aJalTaIun
KUBOTHBIX», «Cpeasl oOutaHus OpraHu3MoB», «DBHOIIOTHYCCKUE PUTMBDY,
«Kuzuenaeic  Qopmer  pacteHminy, <«OKu3HCHHBIC (OPMBI  KHABOTHBIXY,
«OKocucTeMa IMHUPOKOIMUCTBECHHOTO JIECa», «DKOCHCTEMa XBOMHOTO Jiecay, «llenn
nuTaHu», «XumaudacectBoy, «llapasutusm», «Koukypenmus», «Cumbuosy,
«KoMMeHCamm3m».

OOGopyytoBanue: repbapuy pPacTCHUN W KABOTHBIX, IPUCIIOCOOJICHHBIX K
BIMSHUIO PAa3IMIHBIX SKOJOTMYECKUX (paxTopoB, repdapuy CBETOMOOMBEIX,
TCHEJIIOOVWBEIX U TCHCBBIHOCIIMBEIX PACTCHUM, CBCTOIIOOMBEIC, TCHEIIOOMBBIC U
TCHCBBIHOCJIMBEIC KOMHATHEIC PAaCTCHUS, repOapuy ¥ KOJUICKIIUY TCIUIONIOOUBEIX,
3MMOCTOMKIX, MOPO30YCTOMYMBBEIX PacTCHUM, dydeia ITUI] U 3Bepei, repbapun
pacTCHUiA, OTHOCAIUXCS K Trurpoduram, xcepoduram, Me3o¢uTaM, KOMHATHBIC
PacTCHUS JTaHHBIX T'PYII, KOJUICKIIUM KXUBOTHEIX, OOWTAIOIUX B Pa3HBIX CpCaax,
repbapuy W KOJUICKIMM PACTCHUA M IKUBOTHBIX, O00JIaJAIOMMUX dYepTaMu
IIPUCIIOCOOJICHHOCTH K CC30HHBIM HM3MCHCHHSAM YCIIOBHHM JXW3HH, repbapuu u
KOJUICKIIUA PACTCHUN M J>KABOTHBRIX Pa3IMYHBIX JXU3HCHHBIX ()OpM, KOJUICKIIUH
KUBOTHBIX, y9aCTBYIOIIHX B PAa3IMIHBIX OMOTHUCCKUX B3aNMO/ICHCTBUAX.

JlabopaTropuass pabota «BbIIBICHHC IIPUCIOCOOIICHWIA OpPraHU3MOB K
BIIMISTHUIO CBCTA.

JlabopaTropuass pabota «BbIIBICHHC IIPUCIOCOOIICHWIA OpPraHU3MOB K
BIIVISTHUIO TEMIICPATyPhD).

JlabopaTropunasi paGora «AHATOMHUYCCKAC OCOOCHHOCTH pAacCTCHHI u3
Pa3HBIX MECT OOUTAHUD).

Tema 8. Jxon0rust BH/I0B H NOMYJISIIAH

OKOJOTMYECKUEC  XApaKTCPUCTHKH  momyisiuu.  llomymsmuss — Kax
Ouosormaeckas cuctema. Poiib HEOTHOPOTHOCTH CpEjibl, pu3mdeckux 6apsepoB U
0coOcHHOCTCH Omonoruu BUIOB B (OPMHUPOBAHUH IIPOCTPAHCTBCHHOM CTPYKTYPHI
nonyysiinid. OCHOBHEIC TIOKa3aTCNId IOMYJSIIAWA: YHCICHHOCTh, IUIOTHOCTB,



BO3pacTHas ¥ II0JIOBas CTPYKTypa, pOXJAacMOCTb, IIPUPOCT, TCEMII PpOCTa,
CMCPTHOCTH, MUTPAIIHSL.

JKoyoryyeckas CTpykrypa nomyisiuud. OICHKa YUCICHHOCTH MOMYJISIINN.
JvHamuka nonyisiquu U e€ peryisiusa. buoTwdeckuii IOTEHIMAN IIONMYJISIIAN.
MopaenvupoBanuc JMHAMUKHY MOy, KpuBbic pocTa 9MCICHHOCTH IOy JISIINN.
KpuBsic BbDKMBaHMA. Peryssius YWCICHHOCTH IOMYJISAIMi: poiib (aKTOpOB,
3aBHUCAINMX U HE 3aBUCAINUX OT ITIOTHOCTH. DKOJIOTUICCKUC CTPATCTUHU BUIOB (T- U
K-crparerun).

IMonsTne 06 sxonormucckoil Hume Buja. Mecrooburanue. MHoromcepHas
MoOJieiib skosormucckor Humu Jx. .M. XartavHcona. PasMepsl 3K0I0rHaeckou
uHuimy. [loTeHnIManpHas ¥ pcaiM30BaHHAs HUIIY.

Bun kak cucrema mnomynsiuid. Apeansl BujoB. Bujsl M UX XKU3HCHHBIC
CTpaTeTuy. JKOJIOTUYCCKUC SKBUBAJICHTHI.

3aKOHOMCPHOCTH IIOBCJICHWS ¥ MWIpaluii >XMBOTHBIX. buonorumueckue
MHBa3UM 9yKCPOJHBIX BUJIOB.

JleMoHCTpanuu

Iloptper: Ix. . XaTanHCOH.

Tabmumel m  cxeMbl: «OKOJOTHYCCKUEC XapaKTCPUCTUKHU IIOIYJISIIANY,
«IIpocTpaHncTBeHHas  CTpyKTypa HOIyJsiuu», «Bo3pacTHele  IIMpamMuabI
nonynsaium», «CKOpPOCTh 3acelicHHMS IIOBCPXHOCTM 3CMIIM  Pa3IMYHBIMU
opranm3Mammny, «Mojens sxosormdcckoit numu Jx. M. Xataunconay.

Ob6opynoBanue: repbapruy pacTCHU, KOJUICKINH KABOTHEIX.

Jlaboparopuass pabora «IIpucmocobicHus CEeMAH  pacTCHUHA K
PacceICHUION.

Tema 9. Ixkonorust coodmecTB. IKOIOrAIECKHE CHCTEMBbI.

CoobmectBa opranum3moB. buorenoz um ero crpykrypa. CBsi3u MeExay
opranu3MaMu B OMOIICHO3C.

Jkocuctema Kak OoTkpeiTas cucreMa (A. Jx. Tencnm). OyHKIMOHAIBHEIC
OJIOKM OpraHu3MOB B JKOCHCTEMC: IIPOJYIICHTHI, KOHCYMCHTHI, PCIYICHTEHI.
Tpodpuueckue ypoBHum. Tpoduueckue mnenu u cetd. AbmoTmueckue OI0KH
skocucteM. [1ouBEl 1 wiIbl B 3kocucTeMax. KpyroBopoT BEIIECTB U IIOTOK SHCPTUU
B OKOCHCTCMEC.

OcHoBHBIC  TOKa3aTeIM  JOKOCUCTCMBI. buomacca u  IpogyKuus.
DKOJIOTUYECKUE TMPAMHU/IBI 9UCEII, 0IOMACCHI ¥ SHCPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Puyxmyayuu.
HanpasiieHHBIC 3aKOHOMEPHBIC CMCHEI COO0INECTB — cykneccuu. llepBudHEBIC ©
BTOPUYHBIC CYKIICCCMM ¥ WX I[PUYMHBL. AHTPOIIOICHHBIC BO3JICHCTBUAS Ha
cykneccun. Kimmakcaoe coobmmectBo. bruopaznoobpasue u oiHOoTa KPyroBOpoTa
BCIICCTB — OCHOBA YCTOMIMBOCTH COOOIIICCTB.



IIpupotHBIC KOCHCTEMBL. JKocucmembl 03€p u pex. IKOCUCmemsvl Mopeu u
oKeanos8. IKocucmemvl MyHOp, J1eco8, Cmenet, NyCMmblib.

AHTpPONIOTCHHBIC 3KOCUCTEMEL. Arpoakocuctema. ArporcHo3. Pasznmmuus
MCX/Ty aHTPOIIOT'CHHBIMH ¥ ITPUPOTHBIMHU SKOCHCTCMaMH.

VYpboakocucremsr. OCHOBHBEIC KOMIIOHGHTHI ypOoakocucteM. [opojckas
bnopa m dayna. CuHaHTpOommM3amus TOpOJACKOW (aynsl. buonormucckoe wu
X03CTBCHHOE 3HAYCHHUE arPO3KOCHCTEM M yPOOIKOCHCTEM.

3aKOHOMCPHOCTH (POPMUPOBAHUS OCHOBHEIX B3aUMOJICHCTBUI OPraHU3MOB B
skocucTteMax. Poab xackaonozo sghghexma u 6ud08-30uguxamopos (Kuouesvix
6u008) 6 gyukyuonuposanuu sxocucmem. IlepeHOC IHEPIUM W BCIIECTB MEKIY
CMC)XHBIMH 9KOCHUCTCMaMH. Y CTOMYMBOCTh OPTraHM3MOB, IIOIIYJISIUN U 9KOCUCTCM
B YCJIOBHSX CCTCCTBCHHBIX M AHTPOIIOTCHHBIX BO3/ICHCTBHIA.

Mexanuzmol 6030elicmeust  3azpA3HEHUl  pA3HbIX ~ MUNno8 - Ha
cybopzanu3mennom, Op2anu3MeHHOM, NONYJISIYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbL  IKONIOZUYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€UCMEUSL.
MeT0/10510THS MOHUTOPUHTA CCTCCTBCHHBIX ¥ @HTPOIIOI'CHHEIX DKOCHUCTCM.

JleMoHCTpanuu

IMoptper: A. JIx. Tencnu.

Tabmuuer w  cxemel:  «CTpykrypa  OworeHO3a»,  «OKOCHCTCMA
IIAPOKOJIMCTBEHHOTO JIECa», «DKOCHUCTEMa XBOWHOTO Jjcca», «DyHKIMOHAILHEIC
TpyNIbl OPraHU3MOB B 3KOcHUCTeMe», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«llenn muranus (MacTOMIIHAS, JICTPUTHAN))», «IKOJIOTHICCKAT TUPAMU/IA TUCCIDY,
«OKoyorngeckas napamuaa 6romacce», «IKOJOTHUCCKAas IUPaMAJIa SHCPTHUI,
«O6pazoBanue 6omota», «IlepBuunas cykneccus», «BoccraHoBicHHE jeca IOCie
oXapa», «9KocucTeMa 03epay, «ArponeHo3», «KpyroBopoT BEmIECTB W IIOTOK
SHEPTHUH B arporieHo3e, «lIpumepsl ypbosxkocucTem.

OO6opytoBanue: repbapruy pacTCHUH, KOJUICKITN HACCKOMBIX, 9y4CIIa IITHI] U
3BCpCH, TepOapuy KyJIBTYPHBEIX U JUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MOJICIIb
9KOCHCTCMEI.

IIpaxkTHueckan padora «3ygenue u onucanuc ypo03KOCHCTEMBD).

Jlaboparopunass pabora «U 3yucHuc pa3zHooGpazus MCIKAX ITOYBCHHBIX
YJICHACTOHOTHUX B PAa3HBIX DKOCHUCTCMAX).

IKCeKypeust «IKCKypCus B TUIIMYHEIN OmoreoneHo3 (B ayOpaBy, Ocpe3HiK,
CIIBHUK, HA CYXO/IOIbHBIA MM IOMMCHHBIN JIYT, 03¢PO, 60IIOTO)».

IKCKYypeHusi «IKCKypCHS B arpodKOCHCTCMY (HA IOJIC WM B TCIUTMIHOC
XO3SCTBO)».

Tema 10. buocepa — riob6aabHas IKOCHCTEMA

buocthepa — obOmicanerapHas 000j0Yka 3eMiIHM, TJIC CYHICCTBYCT WIIH
CYyIIECTBOBAJIA XW3Hb. Pa3BuTHC mpejicTaBicHuii 0 6uochepe B Tpygax IJ. 3rocca.



Vucuue B. U. Beprajackoro o 6uochepe. Ob6aactu 6uochepsr u e€ cocras. Kupoe
BEIICCTBO OMOoCGeprl ¥ €T0 PyHKIIHH.

3axoHOMCpPHOCTH cymiecTBoBaHus 6mochepsl. OcobennocTn 6rochepsr Kax
r1obanpHOM 3K0cucTeMEl. J[nHaMuaeckoe paBHOBecue B 6rmocdepe. KpyroBopoTs
BCIICCTB U OMOTCOXMMUYCCKUC IMKIEI (YIyIepo/ia, a30Ta). PUTMIUYHOCTG SIBICHUN
B 6mocdepe.

3onansHOCTE Omocheprl. Ilomstue o Omome. OCHOBHEIC OHOMBI CymIH:
TYHJIpa, XBOMHEIC JIcCa, CMCIIAHHKIC ¥ IIMPOKOJIMCTBEHHBIC JICCa, CTCIM, CABAHHEI,
ITyCTBIHH, TPOIIMYCCKUE JIECA, BRICOKOTOPhs. KilMaT, paCTUTEIBHBIN U XKUBOTHBIN
Mup 6MOMOB CyIIH.

CrpykTypa 1 QYHKIIUS KUBBIX CUCTEM, OIICHKA MX PECYPCHOTO IIOTCHIUAIA U
O6uoctepHpIX QYHKIUH.

JleMoHCTpanuu

IToptpetni: B. U. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxemer: «['cochepnr 3emum», «KpyroBopoT a3ora B IpUPOJICH,
«KpyrosopoTr yriepoga B npupoje», «KpyroBopoT Kuciopojia B IIPHpPOACH,
«KpyroBopoT Bojasl B mpupojac», «OcHOBHEIE OMOMEI cymmmy, «Kimmaruaeckue
nosica 3emim», «TyHnapay», «Taitray, «CMmemanusiit ecy, «llIupoxoncTBEHHBIN
necy», «Ctenby, «CaBannay, «Ilycteiasy, « Tponuaeckuit aecy.

OO6opytoBanue: repbapuy paCTCHUHA Pa3HBEIX GMOMOB, KOJJICKIINH )XUBOTHEIX.

Tema 11. YUenoBek u OKpy:KaoNIas cpeaa

OKOJIOTUYCCKUC KPHU3UCHI M MX IpUYMHBEL BoszjelicTBue uYeinoBeka Ha
o6uochepy. 3arps3ncHme BO3AymIHOW cpeabl. OxpaHa BoO3ayxa. 3arpsA3HCHHUC
BojHOM cpeanl. Oxpana BOAHBIX pecypcoB. Paspymenue noussl. OxpaHa
IIOYBCHHBIX pecypcoB. U3Menenue ximmara.

AHTpoOIIOreHHOE BO3/ICHCTBHAC HAa PACTUTCIBHBIM M XUBOTHBIM Mup. OxpaHa
PacCTUTEIBHOTO M XUBOTHOTO Mupa. OCHOBHBIC NPHHIIMIBI OXPaHBl IPHAPOJIBL.
Kpacueic xuurun. Oco6o oxpansemeic npupojubic Teppuropun (OOIIT).
BoTtannueckre cajbl ¥ 300JI0THICCKAC TTAPKY.

OCHOBHBIC TPHHIIAIE YCTOMYWBOTO PAa3BHUTHSA YCIIOBEYCCTBA W IIPUPOJIEL
PammonansHOoe — IPUPOMONONB30BAHME W COXPAHCHHEC  OHMOJIOTHYECKOIO
pazaooOpaszus 3evum. OOmME 3aKOHOMCPHOCTH TJI00ATBHBIX JKOJOTHYCCKHAX
Kkpu3ucoB. OCOOCHHOCTH COBPEMCHHOT'O KPU3HCa M €TO BCPOSTHEIC TIOCIIC/ICTBU.

Pa3BuTue MCTOJIOB MOHHTOPHHTa PpPa3BUTHUS OIACHBIX TCXHOTCHHBIX
nponeccoB. Cucmemmuvie ucciedosanus nepexooa K pecypcocbepezaiowei u
KOHKYpeHmocnocobnou snepzemuke. buonozuueckoe pasnoobpasue u 6uopecypcni.
Hayuonanvuvie ungopmayuonnsvie cucmemsl, obecneuusaiowue O0ocmyn K
ungopmayuu no CoCmMoAHUI0 OmOoenbHbiX 6ud08 u sKkocucmem. Ochnogwvl



oKopeabunumayuu sKocucmem u cnocob6os 6opvOLl ¢ OUONOBPedNCOeHUIMU.
Pexoncmpyryus mopckux u nazemHuix sKocucmem.

JleMoHCTpanuu

Tabmubr w  cxemel:  «3arps3HcHUC  atMochepel»,  «3arpsA3HCHUC
ruapocepe, <«3arps3HeHue 1ouBeD», «llapHukoBeii  3ddexT», «Ocobo
OXPaHSICMBIC IIPUPOJTHBIC TCPPUTOPUNY, «MOJICIH YIIPABIICMOTO MUPAY.
Ob6opyroBanue: ¢otorpagum OXpaHICMBIX PAaCTCHHNA W KUBOTHBRIX KpacHoit
kauru Poccuiickoit denecpanyy, KpacHOM KHUTH PETHOHA.



INTAHUPYEMABIE PE3YJIBTATHI OCBOEHUMSA ITPOI'PAMMBI IO
BHOJIOT'YMHA HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUS

JJMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmmuBacT TpcOOBAaHMA K PE3yJIbTaTaM OCBOCHHUSA
0o0yJarommMMucs TporpaMMm cpejgHero obmero o6pa3oBaHWs: JIMIHOCTHEIC,
MCTAaIPECIMCTHRIC U IPC/IMCTHEIC.

B cTpyKType TUYHOCTHBIX PE3YJILTATOB OCBOCHUS IIPOTPAMMEI IT0 GMOIOTHH
BBIJICJICHEI CJICYIOIIMC COCTABJIAIONINC. OCO3HAHUC OOYJArONMMMUCS POCCUHCKON
TPaXXIaHCKON WICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATCIIBHOCTH
¥ CaMOOIIPC/ICICHUIO, Haauuue Mmomueayuu K oOydeHmio Oumororuw,
yenenanpaenennoe paszeumue BHYTPCHHHUX YOCKJICHWN JUYHOCTA Ha OCHOBC
KITIOYCBBIX IICHHOCTCH W WMCTOPUYCCKUX TPAJUIMN pPa3BUTHAA OHUOIOTHICCKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb 00YJAIOIIXCA PYKOBOJICTBOBATECS B CBOCH
JICATCIIBHOCTA IICHHOCTHO-CMBICJIOBEIMK YCTAHOBKaMH{, IPUCYIIMMH CHUCTCMC
Ouosormaeckoro  oOpa3oOBaHUS, HAIUYUE NPABOCO3HAHUS  DKOJIOTHICCKOMN
KYJIBTYPBI, CHOCOOHOCMU CMABUMYb TICTTA Y CTPOUTH )XU3HCHHBIC TUIAHEL.

JINIHOCTHBIC PE3yJIFTATH OCBOCHUS IIPOTPAMMEI TI0 GMOJIOTHH JIOCTUTAIOTCS
B CAWHCTBC Y4YCOHOW ¥ BOCIUTATCIBHOW JICATCIRHOCTH B COOTBCTCTBHHM C
TPAIUIIMOHHBEIMUA POCCUMNCKUMU COIIMOKYJIBTYPHBIMHU, UCTOPUICCKUMH U JIYXOBHO-
HPABCTBCHHBIMY IICHHOCTSIMH, NPUHATEIMA B OOIICCTBC MpaBUIaMU W HOPMaMU
MOBCACHUSA W CIIOCOOCTBYIOT IIpOIleCCaM CaMONO3HAHUSA, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUS BHYTPCHHCH MO3WIMK JIMYHOCTH, NIATPUOTU3MA U
YB@XKCHUS K 3aKOHY ¥ IPABOIIOPSAJIKY, YCIOBCKY Tpy/la U CTaplICMy IIOKOJICHUIO,
B3aMMHOTO YBQXXCHHUS, OCPCKHOTO OTHOIICHUS K KYJBTYPHOMY HACIICUIO W
TPaJAIMAM MHOTOHAIIMOHAJIBHOTO Hapojga Poccuiickoint dexacpainyu, Npupojc U
OKPYXaroIICH Cpeic.

JIndHOCTHBIC PpE3yJAbTATHl OCBOCHHMA YyucOHOoro mpeamera «buomorusy
JIOJDKHBI OTPAXaTh TOTOBHOCTE M CIOCOOHOCTE 00YyJarONIMXCsS PYKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPCHHCH IIO3WIIMCH JIMYHOCTH, CHUCTCMOA IICHHOCTHBIX
OpWCHTAIlMH, TIO3UTUBHBIX BHYTPCHHUX  YOCKJICHWI, COOTBCTCTBYIOIIMX
TPQJIMIIMOHHEIM [ICHHOCTAM POCCHICKOTO OOINCCTBA, PACIIMPCHUC KXU3HCHHOTO
OIBITa U OMKITA JICATCIILHOCTH B IIPOIICCCC pCaIM3alldd OCHOBHBIX HANpaBJICHUMN
BOCIIUTATCIIBHOM JICATCIHHOCTH, B TOM YHCJIC B 9aCTH:

1) rpa:kaaHCKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON IMO3UIIMHN 00YyJarOMICTOCT KaK aKTHBHOTO U
OTBCTCTBCHHOT'O WICHA POCCHIICKOTO 00OIICCTBA;

OCO3HAHUC CBOMX KOHCTUTYIIMOHHBIX IpaB W OOSM3aHHOCTCH, YBAXCHHUC
3aKOHA U [IPaBOIIOPSIKA;



TOTOBHOCTh K COBMCCTHOM TBOPYCCKON JICATCIILHOCTH TIIPU CO3/IaHUM
y9COHBIX MPOCKTOB, PCHICHUY yYCOHBIX M ITO3HABATCIBHBIX 3aJ1a4, BHITIOJHCHUU
OMOJIOTHYCCKUX IKCIICPUMCHTOB,;

CITIOCOOHOCTE  ONPCACIATE COOCTBCHHYIO TIO3WIIMIO [0 OTHONICHUIO K
SIBJICHUSIM COBPCMCHHOM XU3HU U 00BACHATH cC;

YMCHHUC YYHTHIBATh B CBOMX JICUCTBHSAX HCOOXOMMOCTH KOHCTPYKTHBHOT'O
B3aMMO/ICHCTBUS JIFOJICH C Pa3HBIMHU yOCKICHUSIMH, KyJIETYPHBIMHA IICHHOCTSAMH U
COITMAJIEHBIM ITOJIOKCHUCM;

TOTOBHOCTh K COTPYJAHUYCCTBY B IIPOIICCCE COBMCCTHOTO BBIIIOJTHCHUS
y9C¢OHBIX, TO3HABATCIBHBIX W HCCIICIOBATCIBCKUX 33J1a4, YBAXHUTCIHHOTO
OTHOIIICHUS K MHCHHIO OINIOHCHTOB NpH OOCYXJICHHH CIOPHBIX BOIPOCOB
OHMOJIOrMIECKOTO COJICPIKAHS;

TOTOBHOCTH K TyMaHUTapHOM ¥ BOJIOHTEPCKOM JICATCIIEHOCTY;

2) IaTPpHOTHYECKOr0 BOCIIATAHUSA:

c(hOopMUPOBAHHOCTH pOCCHICKOM TPaXKJJaHCKOMU WJICHTUYIHOCTH,
[aTpuoOTHU3Ma, YBAXCHHUS K CBOCMY HApOJy, YyBCTBa OTBETCTBCHHOCTH IICPE/I
Pojpvuol, ropaoctu 3a CBOM Kpal, CBOXO PojuHY, CBOM f3BIK M KYJBTYpY,
IIPOIIJIOC ¥ HACTOSAIICC MHOTOHAIIMOHAIRHOI0 Hapoja Poccuu;

IICHHOCTHOC OTHOIICHUC K IIPUPOIHOMY HACJICUIO ¥ TAMATHUKAM ITPUPO/IHI,
JIOCTHXKCHUSM Poccuu B HayKe, MICKYCCTBE, CIIOPTE, TCXHOJIOTUSAX, TPY/IC;

CITIOCOOHOCTEL OIICHWBATh BKJIQJ] POCCHUHCKMX YYEHBIX B CTAHOBJICHHUC U
pa3BUTHC OWOJIOTWH, TOHUMAHUSA 3HAYCHUS OWOJIOTMHM B IO3HAHWUU 3aKOHOB
IIPUPO/IBI, B dKU3HU YCIIOBCKA ¥ COBPCMCHHOTO OOIICCTBA;

ujciHas yOCKIEHHOCTh, TOTOBHOCTh K CIIyXCHHUIO u 3ammure OTedccTsa,
OTBCTCTBCHHOCTH 3a €r0 CyAn0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIMTAHUA

OCO3HAHUC JIYXOBHBIX IICHHOCTCHA POCCHIICKOTO HApO/1a;

c(hOpMHUPOBaHHOCTH HPABCTBCHHOT'O CO3HAHUS, STUICCKOTO ITOBC/ICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 ¥ MPUHUMATH OCO3HAHHEBIC PCIICHUS,
OPUCHTUPYSACH Ha MOPaJIbHO-HPaBCTBCHHBIC HOPMEI U IICHHOCTH;

OCO3HAHUC JINTHOTO BKJIAJIa B IIOCTPOCHUC YCTOMIMBOTO Oy IyIIICTO;

OTBCTCTBCHHOC OTHOIIICHUC K CBOMM POJIUTCIISAM, CO3/IaHUI0 CCMbY Ha OCHOBC
OCO3HAHHOT'O IIPUHATHAS IICHHOCTCH CCMCHHOM J>XU3HM B COOTBCTCTBUH C
TpaaunsaMu HapoaoB Poccuy;

4) 3CTETHYECKOr0 BOCTIHTAHUA:

BCTCTUYCCKOC OTHOIICHUC K MHPY, BKIIIOYAS ICTCTHKY OBITa, HAYYHOTO M
TCXHUYCCKOTO TBOPYCCTBA, CIIOPTA, TPY/a, OOIMICCTBCHHBIX OTHOIICHUH;

[TOHMMAHKC SMOIIMOHAIILHOTO BO3/ICHCTBUS )XUBOYW NPUPOJIBI U €€ IICHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPCMIICHHC
IIPOSBIIATH KA9CCTBAa TBOPYCCKOM JIMIHOCTH;

5) ¢uznyeckoro BocnuTaHMA, GOPMHUPOBAHHS KYJAbTYpPhl 310POBbSl H
IMONMOHAJIBHOIO 0JIArONOLyYHsI:

MIOHUMAHUC W peajam3anus 37I0pOBOTO0 MW Oc3omacHOro obpasza KU3HA
(3mopoBOoC  TUTAaHUC, COOJIIOJICHUC TUTMCHWYCCKAX TIPaBWJI ©  HOPM,
cOalaHCMPOBAaHHBIA PEXKUM 3aHATHH © OTJbIXa, perysapHas ¢u3ndeckKas
aKTUBHOCTH), OCPCIKHOTO, OTBCTCTBCHHOI'O M KOMIICTCHTHOI'O OTHOINCHUSA K
co6cTBeHHOMY QM3MICCKOMY U IICUXUICCKOMY 37]0POBBIO;

NOHMMAHUC IICHHOCTA TIPaBWI WHJUBHJIYAIHHOTO ¥ KOJUICKTHBHOTO
6€3011acHOTO TOBE/ICHUS B CUTYAIIUAX, YI'POXKAIOMINX 370OPOBBIO ¥ )KU3HHU JIIOJICH;

OCO3HaHWE TOCJIC/ACTBANA W HCIPUATUS BPEAHBIX IPHUBBIYCK (YIIOTpeOJICHUS
QJIKOT'OJISl, HAPKOTHKOB, KypCHHA);

6) TPy10BOr0 BOCIIUTAHMSL:

TOTOBHOCTH K TPY/Yy, OCO3HAaHUE IICHHOCTH MacTEepCTBa, TPYA0I00uc;

TOTOBHOCTh K AKTMBHOM JICATCIIBHOCTA TCXHOJIOTUYCCKOM W COIMAIIBHOMN
HAIpaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IUIAHMPOBATH M CAMOCTOSTCIHHO
BBIITOJIHATE TAKYIO JICATCIBHOCTD;

MHTEPEC K Pa3iIMdHbIM cdepaM IIpodhecCHOHAIBHOM JICITCIBHOCTH, YMCHHAC
COBCpImaTh OCO3HAHHBIA BBIOOp Oyaymedr mnpodeccunm u  peaan30BHIBATH
COOCTBCHHEIC XM3HCHHEIC IIJIAHEI,

TOTOBHOCTh ¥ CIIOCOOHOCTH K 00pa3oBaHui0O W caMooOpa3oBaHHMIO Ha
IIPOTSHKCHUY BCCYU JKU3HU;

7) 3K0JIOTAY€CKOT0 BOCTIMTAHMS

9KOJIOTHYCCKH IIeJIeCO00pa3HOC OTHOIICHUE K IPUPOJC KAaK HCTOYHHUKY
KU3HU Ha 3eMJIc, OCHOBE €€ CYIIICCTBOBAHNS;

IOBHIIIICHAE YPOBHS JKOJIOTHYECKONW KyJIBTYpHI: IIPHOOPETCHHE OIIBITA
IUIAHAPOBAHUSA IIOCTYIIKOB M OIICHKM MX BO3MOXHBIX IIOCJICACTBANA JIIS
OKPYXKaIOIICH CPC/IbI;

OCO3HaHWE TJIO0AIBHOTO XapakTepa SKOJIOTMYCCKUX IMPoOJeM U IyTed ux
PCIICHUS;

CHOCOOHOCTh MCIOJB30BaTh IIPHOOpETacMBIC NPU H3YUCHHHM OHOJIOTHUH
3HAHMS W YMCHHS IIpM PCIICHMU 1po0JieM, CBA3aHHBIX C PAIMOHAILHBEIM
IPUPOIONIONIBE30BaHACM  (COONIFOJICHUC  TIPaBMJI  TOBCACHUS B IPUPOJIC,
HAIpaBJICHHEIX HAa COXPAaHCHHC pPAaBHOBECHA B JSKOCHUCTEMAaX, OXpaHy BHJIOB,
aKocucTeM, bnochepsl);

AKTUBHOC HCIIPUATHC JICUCTBHUM, NPUHOCAIIMX BPCJ  OKPYXKarOUICH
IIPUPOJTHON CpEjIC, YMCHHC NPOTHO3UPOBATH HEOIATONPHUATHHIC JKOJIOTHICCKUC
IIOCJIC/ICTBUS IPCATIPUHAMACMEIX JICUCTBUM U IIPC/IOTBPAIATh UX;



HaJIMYXC Pa3BUTOI0 SKOJIOIMYCCKOT0 MEIIUICHUS, SKOJIOTMYCCKOM KYJIbTYypHI,
OIbITa JICATCILHOCTH 9KOJIOTUYCCKOU HaIIPaBJICHHOCTH, yMCHUS
PYKOBOJICTBOBaTbCS MMM B II03HAaBaTCIbHOM, KOMMYHMKATHBHOM M COIAAIBHOU
IIPAKTHKE, TOTOBHOCTH K Y9aCTHIO B IIPAKTUYCCKOMN JICATCILHOCTH SKOJIOTUYCCKON
HaIIPaBJICHHOCTY;

8) neHHOCTH HAYYHOIr0 MO3HAHMSI:

c(hOpMHPOBAaHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIICTO COBPECMCHHOMY
YPOBHIO pa3BUTHS HAayKd M OOIMECTBCHHOW IIPAKTHKHM, OCHOBAHHOTO HA JMAJIOTC
KYJIBTYP, CHOCOOCTBYIOIIIETO OCO3HAHHUIO CBOCTO MCCTa B IIOJIMKYJIETYPHOM MUPC;

COBCPIICHCTBOBAHMUC $3BIKOBOM M YWTATCIBCKOM KYyJIBTYpPHl KaK CpC/CTBa
B3aMMO/ICUCTBUS MCX/TY JIFOJABMU ¥ IIO3HAHUS MUPA;

MIOHUMAHUC crenupukr OWOIOTMM KAk HAyKW, OCO3HAHUA c& POl B
(GbOopMUPOBaHMY PAIMOHAIHHOIO HAYYHOT'O MEINUICHUS, CO3/JAHUH IIEJIOCTHOTO
IIPC/ICTABICHAS 00 OKPYXAIOIMICM MUPE KaK O CAMHCTBE IPHUPOJEI, YCIIOBCKA U
obmiecTBa, B ITO3HAHMHM IIPUPOJHBIX 3aKOHOMCPHOCTCH M pEHICHHHM IpodiieM
COXpaHCHUS IIPUPOHOTO PaBHOBECHS;

yOexIEHHOCTE B 3HAYMMOCTH OHMOJIOTMH IS COBPEMCHHOW IIMBWIIM3AIINN:
obecriedcHUsT HOBOTO YPOBHS Pa3BUTHS MCUIIMHEI, CO3/IAaHUC IICPCICKTHUBHBIX
OMOTCXHOJIOTHM, CIIOCOOHBIX peIIaTh PEeCypCHBIC NPOOJIEMBI  Pa3BUTHA
YCII0BCICCTBA, IIOUCKA ITyTCH BHIXO/Aa U3 TII00AIBHBIX KOJIOTUYCCKUX IIPoOiieM U
obecriedcHUs  mepexoja K yCTOMYMBOMY — Pa3BUTHIO,  PaIlMOHAJIHEHOMY
VCIIOJIE30BAHUIO IIPUPOJHBIX PECYpPCOB W (POPMHUPOBAHUIO HOBBEIX CTAaHJIAPTOB
KU3HY;

3aMHTCPCCOBAHHOCTh B IIOJYyYCHHMM OWOJIOTMYCCKMX 3HAHUA B IEIAX
HOBHIIICHUS O0IIEd KYJIbTYpHl, CCTCCTBCHHO-HAY9HON TPaMOTHOCTH, Kak
COCTaBHOM 9acTH (YHKIIMOHAJIHLHOW I'PaMOTHOCTH OOydwarommxcs, Gopmupyemoit
IIpU U3y9CHUH OMOJIOTHY;

IIOHUMAaHUC CYIIHOCTH MCTOJIOB IIO3HAHUS, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX
HayKaxX, CIIOCOOHOCTM WCIIOJIb30BaTh IIOIy4YacMbIC 3HAHWA IS aHaIW3a M
0OBSCHCHNS SBJICHUI OKPYXAIOMICTO MUpA M IPOUCXOAMIMNX B HEM M3MCHCHUH,
YMCHHC JIcTIaTh OOOCHOBAHHEIC 3aKIIOUYCHUS HA OCHOBC HAydYHBIX (AKTOB
MMCIOIUXCS JJAHHBIX C IICJIBIO TIOJTYy9CHUS JIOCTOBCPHEIX BBIBOJIOB;

CHOCOOHOCTE CaMOCTOSTCIIFHO HCIIONIE30BAaTh OWMOJIOTMYCCKUC 3HAHWSA IS
pCIICHUS ITPO0JIEM B PCATBHBIX )KU3HCHHBIX CUTYAIIAX;

OCO3HAHMC IICHHOCTHM HAYYHOH JICATCIBHOCTH, TOTOBHOCTH OCYIICCTBIIATH
IIPOCKTHYIO U UCCIICIOBATCIILCKYIO JCATCIHHOCTh UHIMBUIYAIHHO U B T'PYIIIIC;

TOTOBHOCT M  CIIOCOOHOCTh K  HCHOPEPHIBHOMY OOpa3oBaHUIO W
caM000pa3oBaHUIO, K AaKTHBHOMY IIOJYyYCHHIO HOBHIX 3HAHWI 0 OHOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMU ITOTPSOHOCTAMH.



METAIIPE/IMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIC PE3yJIbTaTEI OCBOCHUS ydeOHOro mpeamera «buoiorwms»
BKJIIOYAIOT: 3HAYUMBIC i1 (POPMHpOBAaHMS MHPOBO33PCHUS O0YyJarOIIXCS
MEXK/TACIIUIUIMHAPHBIC (MCKIIPCIMCETHEIC) OOIECHAYYHRIC HNOHATHS, OTPAXKAIOIIHC
IICJIOCTHOCTh HAyYHOW KapTUHRI MHpAa M CICIHU(PHUKY MCTOJOB II03HAHUS,
WCIIOJIE3YEMBIX B CCTCCTBCHHBIX Haykax (BCINECTBO, YHCPIHs, SBJICHHUC, IIPOIICCC,
CHUCTCMA, HAyYHBIA ()aKT, IPUHIIAI, TUIIOTE3a, 3aKOHOMCPHOCTh, 3aKOH, TCOPHS,
WCCIICJIOBAaHNC,  HaOIOICHWE, W3MCPCHHC, OKCICPUMCHT U JpPYTHUC);
YHUBCPCAIBHBIC Yy4YcOHBIC JiciicTBUS (IIO3HABATCIBHBIC, KOMMYHHKATHBHBIC,

PCTYJIATABHEIC), obecrieunBaromue ¢dbopMupoBanue G YHKIIMOHATIEHOM
ITPaMOTHOCTH ¥ COIMAIBHON KOMIICTCHIIMM OOYyYarommXxcs; CIIOCOOHOCTH
obyuJaromuxcs VICTIOJIb30BaTh OCBOCHHEIC MEX/TACIIUIUIMHAPHEIC,

MHUPOBO33PCHYCCKUC 3HAHWS ¥  YHUBCPCAIBHBEIC ydYCOHBIC JICHCTBUS B
IT03HABATEIIFHOM ¥ COIIMAJIEHOY ITPAKTHKE.

B pesymprate wm3ydeHMs OHONIOTMHM Ha YPOBHE CpPEJHEIO 0OOIIETo
oOpazoBanms y oOywaromerocs Oyayr cpopMUpPOBaHB IT03HABATCIHHBIC
YHHUBCPCAJIBHBIC YICOHBIC JICHCTBUS, KOMMYHUKATUBHBIC YHUBCPCAIBLHBIC YICOHEIC
JICACTBUS, PCTYJIATUBHBIC YHUBCPCAIBHBIC YYCOHBIC JICHCTBHS, COBMCCTHAS
JICSTCIIBHOCT.

MerTanpe/IMETHEIC PE3yJbTATEl OCBOCHHMS IIPOIPAMMBI  CPE/IHETO OOIIEro
006pa30BaHus JIOJDKHEI OTPAXKAaTh:

Omjajgenne  YHHBEPCAJIBHBIMH  YYeOHBIMH MO03HABATEJILHBIMHA
NEUCTBUSIMM:

1) 6a30BBIe JIOTHYECKHAE NCHCTBHA:

CaMOCTOSTCIIEHO  (QOpMYIMpOBaTH W aKTyalu3upoBaTh  mpobiemy,
paccMaTpuBaTh ¢¢ BCCCTOPOHHC;

UCIIOJIB30BaTh IIPA OCBOCHHWM 3HAHWUN IHPUEMBI JIOTUYCCKOTO MBIIUICHUSL
(anaym3a, cuHTC3a, CPABHCHUSA, KiIacCU(UKaImy, 0000ICHNS), pACKPBIBATH CMBICTT
OMOJIOTMUCCKHAX TMOHATUHN (BBIJICIATH UX XAPAKTCPHBIC IPU3HAKH, YCTAHABIUBATH
CBSI3H C JIDYTMIMU IIOHATHIMH);

OIIPC/ICIIATh IICIM JICATCIBHOCTH, 3a3jaBas I[1apaMCTPhl ¥ KPUTCPUH KX
JIOCTIDKCHUS, COOTHOCUTH PE3YJIBTATHI JICATCILHOCTH C ITOCTABICHHBIMH IICIIIMU;

MCIIOJIb30BaTh OMOIOTMYCCKAC TOHATHS JUIA OOBICHCHUS (aKTOB U SBICHUN
YKWBOU IIPAPOJIBI;

CTPOWUTH JIOTHYCCKUC PACCYXJICHUS (MHIYKTUBHBIC, JICIyKTHBHEIC, IIO
AHAJIOTMH), BBIBIATH 3aKOHOMCPHOCTH ¥ IPOTHUBOPCYUS B PacCMAaTPUBACMBIX
SIBJICHUSAX, JOPMYJIMPOBATE BRIBOJIBI M 3aKITIOUCHHS;

OPUMCHATh  CXCMHO-MOJICTIBHBEIC ~ CPCJICTBA  JUIS  IIPCJICTABJICHUS
CYIICCTBCHHBIX CBSI3CH M OTHOIICHUI B M3y4acMbIX OMOJIOIMYCCKUX OOBCKTaX, a



TAKXKEC  IPOTHUBOPCHYMI  Pa3HOTO  PpOJa, BEIBICHHBIX B  Pa3iIMIHBIX
MH(GOPMAIMOHHEIX HCTOYHUKAX;

pa3zpabaTheiBaTh IUIAH PCHICHUS MPOOJICMBEI ¢ YIETOM aHAM3a UMCIOIIAXCS
MaTCpHaIbHBIX U HEMaTCpHUAIbHEIX PECYpPCOB;

BHOCHUTH KOPPCKTHBEI B JICATCILHOCTD, OIICHABATH COOTBETCTBHUC PE3y/ILTATOB
ICJISIM, OIICHUBATh PUCKY IOCJIC/ICTBUMN JCATCIEHOCTH;

KOODAWHHUPOBATh ¥  BEIIOJNHATE paboTy B  YCIOBHAX PpEajbHOTO,
BUPTYaJIHHOT'O 1 KOMOMHAPOBAHHOTO B3aNMO/ICIICTBHS;

Pa3BHUBATh KPCATUBHOC MEIILICHNC IIPH PCIICHUN KU3HCHHBIX IPOOIIeM.

2) 0a30BbIe MCCIETOBATEIBCKHAE NCHCTBUS:

BJI/ICTh HAaBEIKAMHU YICOHO-HCCIIC/IOBATCIIHCKON U IIPOCKTHOM JICATCIIHHOCTH,
HaBBIKAMHM  pa3peieHus npobsieM, CHOCOOHOCTRI0O M TOTOBHOCTBIO K
CaMOCTOSTCIIFHOMY ITOMCKY METO/IOB PCIICHUS IPAKTUICCKUX 3a/1a4, IPUMCHCHUIO
Pa3INIHBIX METOJIOB II03HAHUS;

WCIIOJB30BaTh PA3IMYHBIC BWJABI JICATCIHBHOCTH II0 TOJIYYCHUIO HOBOTO
3HAHMSA, €r0 HHTCPIPETAllUM, NPCOOPa30BaHMI0 W INPUMCHCHUIO B Y4COHBIX
CUTYyaIMsiX, B TOM YHUCJIC IIPH CO3/[aHNH YICOHBIX M COI[MAIBHEIX IIPOCKTOB;

(GbopMHUpOBaTH HAYYHEIN THUI MBIIUICHUS, BIQJCTh HAYYHOW TCPMUHOJIOTHUCH,
KIIIOYCBBIMU ITOHATHAME U MCTOJIaMU;

CTaBUTh ¥ (GOpMYIHpOBaTH COOCTBCHHBIC 33jJadd B 00pa3oBaTeInHOU
JICATCIIGHOCTH Y )KU3HCHHBIX CUTYAIIUAX;

BBISBJIATh IIPUYMHHO-CIICACTBCHHEIC CBSI3M U aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pPEHICHUS, HAaXOJUTh ApTyMCHTHI JUIS JOKAa3aTCIIECTBA
CBOMX yTBCPXK/ICHUH, 33/1aBaTh IapaMCTPhl U KPUTCPUU PCIICHMUS;

aHAJIM3UPOBATh IIOJIYYCHHBIC B XOJC PpCIICHUS 3aJa4d Ppe3yJIbTaTH,
KPUTHYCCKH OIICHUBATH UX JJOCTOBEPHOCTH, IIPOTHO3MPOBATH N3MCHCHUC B HOBBIX
YCIIOBUSX;

JIaBaTh OI[CHKY HOBEIM CHUTYAI[UsIM, OIICHUBATh IPUOOPCTEHHEIH OIIBIT;

OCYIIIECTBIIATh I[CJICHAIIPABJICHHEIN IIOMCK IICPEHOCA CPEACTB M CIOCOO0B
JICHCTBUA B IPO(CCCHOHAIBHYIO CPCIY;

YMCETh IIEPCHOCUTH 3HAHUS B II03HABATCIBHYIO W IIPAKTHYCCKYIO 00JIacTH
KU3HCCATCIEHOCTH;

YMETh HHTCIPHUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHRIX 001acTei;

BBIJIBUTATh HOBBIC WJICH, IPEJIaraTh OPUTHHAIBHEIC IOJXOJBI M PCIICHMUS,
CTaBUTH MPOOJICMEI ¥ 33/1a9H, JIOIIyCKAIOIIHUE aJThTCPHATUBHEIC PCIICHUS.

3) pabora ¢ nadopmanmueii:

OpHCHTHPOBATECS B PA3IMYHBIX MCTOYHUKAX MHGPOpMAIIH (TCKCTE yIeOHOTO
nocoOus, HAYYHO-TIONMYJIIPHOW JIUTEpaType, OHOJNOTHYCCKUX CIIOBApAX U
CIPaBOYHMKAX, KOMIIBIOTCPHBIX 0a3ax maHHEIX, B WHTEpHETC), aHAIM3MpOBaTh



“HGOPMAIMIO Pa3IUMIHEIX BUIOB M QOPM IIPC/ICTABICHUS, KPUTHICCKA OIICHUBATH
e€ JIOCTOBEPHOCTh ¥ HETIPOTHBOPCUYHUBOCTE;

(GbopMyIMpOBaTh 3allPOCHl ¥ IPUMCHATH PA3IMYHBIC MCTOJBI IPY IIOUCKE U
orbope Omosormucckoit WHMOPMAINH, HCOOXOAUMOM JIIS BBIMOIHCHUS yICOHBIX
3a/1a4;

npuoOpeTaTh ONBIT MCIOJIB30BAaHUSA HWH(POPMAIMOHHO-KOMMYHIKATHBHBIX
TEXHOJIOTHA, COBEPINICHCTBOBATh KYJIbTYPY @KTUBHOT'O MCIIOJIH30BaHMUS PA3IMIHBIX
IIOMCKOBEIX CHCTEM;

CaMOCTOSITCIIFHO  BHIOMpaTh ONTUMAIBHYIO  (OpMYy  IIpEACTaBICHUS
Ouonormaeckoit nHPoOpMaK (CXEMbI, TpadUKH, JUATPAMMEI, TaOJIUIIbI, PUCYHKH
n Pyroc);

WCIIONB30BaTh HAY9YHBIA S3BIK B KA4CCTBE CpeAcTBA npu  pabore ¢
Ouosnormueckoii wmHGOpMAaIMCH: TNPUMCHATh XUMHYCCKHC, (U3MUCCKUEC U
MaTCMaTUYCCKUE 3HAKM U CUMBOJIBI, Qopmyinl, abOpeBuatypy, HOMCHKIATYPY,
WCIONB30BaTh M IpeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJIMYCCKHE  CPEJICTBA
HarJIsTHOCTH;

BIQJICTh  HABHIKAMU  pAcliO3HAaBaHMA MW 3alUTHl  HHGOpMAIIH,
nHGOPMAIMOHHOM 6€3011aCHOCTY JIMIHOCTH.

OniafeHne yHUBEPCAJbLHBIMA KOMMYHHKATHBHBIMH AefiCTBHAMMA:

1) o0menmne:

OCYIIIECTBIIATH KOMMYHHKAIIMH BO BCeX cepax KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTC WM JUCKYCCHM IO CYHIECTBY OOCyXjgacMoil TeMEbl (YMCHHC 3aJ]aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJCHHWS OTHOCHUTCIHHO BEIIIOJHCHUS IIpeyiaracMoin
3aJ1a4y, yIUTRIBATh MHTCPECHl U COTJIACOBAHHOCTH IO3WUIIMNA JPYTUX YIaCTHHUKOB
JINAJIOTa YUIHA JICKYCCHH);

pacro3HaBaTh HEBEPOAJIBHBIC CpEJCTBA OOIICHNS, IIOHMMAaTh 3HAYCHUC
COIIMAJIFHRIX 3HAKOB, IPEAIOCHUIOK BO3HUKHOBCHHMS KOH(QIMKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(QINKTHI ¥ BECTH IICPETOBOPEI;

BJIAJICTh Pa3IMIHBIMHU criocob6amMy OOIIEHMS W B3aMMOJICHCTBUS, IIOHUMATh
HaMCPCHHUSA JIPYTHUX JIIOJICH, IPOSBIIATH YBAXKUTCIHHOC OTHOIICHUE K COOCCCTHUKY
¥ B KOPPEKTHOU opme QopMyITHpoBaThE CBOM BO3PAKCHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3PCHUS C HCIIOIH30BAHHCM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHASI AEATEJIBHOCTD:

IIOHMMATh M KCIIOJIF30BAaTh IIPCUMYIINCCTBA KOMAHJAHON M WHIVUBUIYaIBHON
paboTHI IpH PEIICHUY OMOJIOTMYCCKOM TPOOIICMBI, 000CHOBEIBATH HCOOXOIMMOCTD
IIPUMCHCHUS TPYIIIOBEIX (POpPM B3aMMO;ICHCTBIS IIpY peIIcHNN y9cOHOI 3a/1a9y;

BHIOMpAaTh TEMATUKy W METOJIBI COBMCCTHBIX JICHCTBHHA C yd4ETOM 00X
MHTCPECOB ¥ BO3MOXXHOCTECH KaX/I0T0 WICHA KOJUICKTHBA;



IIPUHUMATh 1IEJId  COBMCCTHOM  JICATCIBHOCTH, OpraHU30BHIBATH U
KOOPJIMHUPOBATh JICHCTBUSA IO €€ JIOCTHIKCHUIO: COCTAaBIIATh IUIAH JICUCTBUM,
pacupe/ieaTh poiid ¢ y4ETOM MHCHHMM YJaCTHHKOB, OOCYXJaTh pE3YJIHTATHI
COBMCCTHOI1 paboTHI;

OIICHMBATh KadueCTBO CBOCI'O BKJIa/Ja M KaXJ/OI0 YYacCTHMKAa KOMaH]bl B
o0mruii pe3ynpTaT o pa3paboTaHHEIM KPUTCPUIM;

[Ipc/jlaraTh HOBBIC IIPOCKTHI, OIICHWBATh HJICM C IIO3UIIMM HOBU3HHI,
OpUTMHAIBHOCTY, IIPAKTUYCCKON 3HAYNMOCTH;

OCYIICCTBIISATh IIO3UTUBHOC CTPAaTCTUYCCKOC IIOBCJICHUC B Pa3IM9IHBIX
CUTYaIUIX, IPOSBIIATH TBOPUCCTBO ¥ BOOOpaXKCHNUC, OBITh MHUIINATHBHBIM.

OBiaieHre YHHBEPCATLHBIMHE PEeryJISSTHBHBIMH JCHCTBUSIMMU:

1) camoopranusanus:

WCIIOJB30BaTh OMOJOTMYCCKUC 3HAHUS JUIA BBIABICHUSA IpoOJieM W HX
PCIICHUS B )KU3HCHHBIX ¥ YICOHBIX CUTYAIUAX;

BEIOMpATh HAa OCHOBC OHOJIOTMYCCKUX 3HAHWUU IICJICBRIC W CMBICIIOBEIC
YCTAaHOBKM B CBOUX JICHCTBHUAX M IIOCTYIIKax II0 OTHONICHUIO K JKWBOW IPUpPO/JIC,
CBOCMY 37I0OPOBBIO U 3/I0POBBIO OKPY>KAIOIIHX;

CaMOCTOSATEIIFHO OCYIICCTBIIATH II03HABATCIILHYIO JICATCIBHOCTD, BBIABIATH
IpO0JICMBI, CTaBUTh ¥ (HOPMYIMPOBATH COOCTBCHHEBIC 3a/1a9M B 00pa30BaTCIBHOMN
JICATCILHOCTY Y XKU3HCHHBIX CUTYaIIUSX;

CaMOCTOSITCIIFHO COCTaBJIATh IUIAH PCIHICHUS MpoOiieMbl C  yd4&ToM
MMCIOIUAXCS PECYPCOB, COOCTBCHHBIX BO3MOXXHOCTCH ¥ IIPC/IIIOYTCHUIA;

JlaBaTh OIICHKY HOBBIM CUTYAIlUsM;

pacIupATh paMKH yIeOHOTO IIPeIMETa Ha OCHOBE JIMIHBIX IIPCAIIOYTCHUH;

JIeJIaTh OCO3HAHHEIN BEIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PCIICHUC;

OIICHUBATH IPUOOPCTEHHBIN OIIBIT;

cocoOCcTBOBaTh (POPMHUPOBAHUIO W NPOSBICHUIO IMUPOKOH JSPYyIUINN B
pa3HeIX O0JacTAX 3HAHWI, IOCTOSHHO IIOBHINATH CBOM 00pa30BaTCIBHBEIA H
KYyJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBHIM CHUTYAallUSIM, BHOCUTb KOPPCKTUBEHI B JICATCIHHOCTD,
OIICHMBATh COOTBETCTBUC PE3YyJIHTATOB IICIIAM;

BIaQ/ICTh HABHIKAMM  IIO3HABaTCIIBHOM  peduiekcuM Kak  OCO3HaHUS
COBCPIIACMBIX JICUCTBUII M MBICIMTCIIBHBIX IIPOIIECCOB, WX PpE3yJIbTaTOB M
OCHOBaHMI, MCIOJIH30BaTh MPUEMEI PEGICKCHM JUIS OICHKHA CHUTYyallMH, BRIOOpa
BCPHOT'O PCUICHUS;

YMCTh OIICHMBAaTh PUCKM ¥ CBOCBPCMCHHO IIPMHUMATh PCUICHUSA II0 KX
CHIDKCHHUIO;



IIPUHUMAaTh MOTHUBBlI ¥ apryMCHTBHI JpPYI'MX IIpM aHaIW3C pe3yIhTaTOB
JICATCILHOCTY;

3) npuasiTHE ce0s ¥ APYrux:

IIPUHAMATE ceOs, TOHNMAas CBOY HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMAaTh MOTHUBBlI ¥ apryMCHTBHI JpPYI'MX IIpM aHaIW3C pe3yIhTaTOB
JICATCILHOCTY;

IIpU3HABATH CBOE IPaBO ¥ IPABO JAPYTMX HA OMHOKY;

pa3BHUBATh CIIOCOOHOCTH IIOHUMATH MUP C TTO3UINH JIPYTOr0 YCIIOBEKA.

INPEJAMETHBIE PE3YJIBTATBI

IlpenqMeTHBIC pE3yIbTAaTEl OCBOCHUS COJCpXKaHUS Yyd4cOHOrO mpeameTa
«buonorus» Ha yrIyONEHHOM YPOBHE OpPHCHTMPOBAaHEI Ha oOecmcucHue
npopuisHOr0  00yucHmMs ~ obOywarommxcss  Omomormm. OHHM — BKIIFOYAFOT:
cueruduaeckue Jis OM0JIOrUK Hay9IHBIC 3HAHUS, YMCHUS U CITOCOOHI JICHCTBHIA 110
OCBOCHHIO, MHTCPIPETAIMN U MPeoOpa30BaHUIO 3HAHMM, BUJBI JICATCIBHOCTU II0
IIOJTy9CHHUIO HOBHIX 3HAHWU M MX NIPUMCHCHUIO B PA3IMYHBIX yICOHHBIX, a TAKKC B
PCAIBHBIX JXKU3HCHHBIX cHTyanusax. IIpeiMeTHsIe pe3ynbTaThl MPECTABICHEI 110
roJiaM U3ydcHUS.

IIpenmMeTHBIC pe3ynpTaThl OCBocHUS ydcOHOrO mpeamera «buomorus» B 10
K1acce I0JDKHBL OTPaXath:

chOpMHPOBAaHHOCTh 3HAHMA O MECTC U poid OWolormum B CHCTEME
CCTCCTBCHHBIX HAyK, B ()OPMHUPOBAHUH CCTCCTBCHHO-HAYyJHOW KApTUHHI MHpa, B
IO3HAHWM 3aKOHOB IIPUPOJABI M  PCHICHMM IIPO0JIEM  palMoOHAIBHOTO
IIPUPOJIOTIOIB30BAHMS, O BKJIAJIC POCCUICKUX M 3apyOCKHBIX YIEHBIX B Pa3BUTHC
Oumosoruw;

BJIQJICHUC CHUCTCMOM OWONIOTMYCCKUX 3HAHWN, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONINC OWOJIOTMYCCKAC TCPMHUHBI W TIOHATHS (KWU3HB, KJICTKA,
opram3M, MeTaboim3M, TOMCOCTa3, CaMOPETYJISAIMSA, CaMOBOCIIPOM3BC/ICHUC,
HACJICJICTBCHHOCTh, W3MCHYMBOCTh, POCT ¥ pPa3BUTHC), OMOIOTMYCCKHAC TECOPUHU
(xnerounas teopus T. IlIBanna, M. Illneiinena, P. Bupxosa, xpoMmocoMHas Teopust
HacicacrBeHHocTn 1. Moprana), yuenus (H. W. BasBmioBa — o 1eHTpax
MHOTOOOpa3usi ¥  IPOHCXOXKJICHMS  KYJIBTYPHRIX  pacTCHHM),  3aKOHBI
(cmimHOOGpa3Ws MMOTOMKOB IICPBOTO TOKOJICHWSA, PACHICIUICHUSA, YUCTOTHI TaMCT,
HC3aBUCMMOro HacienoBanus [. MenHaens, TOMOJOTAYCCKAX PSIJAOB B
HACJICJICTBCHHOU M3MCHYUBOCTH H. . Baswuiiosa), IIPUHITUIIEL
(KOMILJICMCHTapHOCTH);

BJIQ/ICHUC OCHOBHBIMM MCTO/JAMH HAyJHOTO IIO3HAHWSA, HCIOJB3YCMBIX B
OMOJIOTMYECKAX HCCIIC/IOBAHUSAX JKUBHIX OOBCKTOB (ONMCAaHME, W3MCpPCHUC,
HAOJIFO/ICHUC, DKCIICPUMCHT);



YMCHUC BRIJICIISTh CYICCTBCHHBIC [IPU3HAKK: BUPYCOB, KJICTOK IPOKAPUOT U
9YKAapHOT, OJIHOKJICTOYHRIX ¥ MHOTOKJICTOYHBIX OPraHU3MOB, B TOM YHCIIC
Oaxrepuii, TpuOOB, PACTCHUH, JXUBOTHBIX U YCIIOBCKA, CTDOCHUS OPraHOB M CUCTCM
OpPraHOB pPACTCHU, >XMBOTHBIX, YCJIOBCKA, IIPOICCCOB JKU3HC/CATCIBHOCTH,
IPOTCKAOIUX B OPraHM3Max PacTCHUM, KUBOTHBIX M YCIOBCKA, OMOJOTHMYCCKUX
IIPOIICCCOB: OOMCHA BemieCTB (MCTaboIM3M), IPCBPAICHUSA SHCPTUM, OPOXKCHUS,
aBTOTPO(HOT0 U TeTCpOTPOPHOrO TUIIOB NMUTAHMS, GOTOCHHTE3a U XCMOCHHTE3a,
MHTO3a, MCIi03a, TaMCTOICHE3a, IMOPHUOrCHE3a, ITIOCTIMOPHUOHAIBHOTO Pa3BUTHA,
Pa3MHOXXCHUS,  WHJUBUIYaJbHOTO  Pa3BUTHSA  opraHm3Ma  (OHTOTCHE3a),
B3aMMO/ICHCTBHS TCHOB, TCTCPO3KUCA, UCKYCCTBCHHOTO 0TOOPA;

YMCHUC YCTAQHABJIMBATH B3aMMOCBS3M MCXJy OPraHOWJIAMH KJICTKH M HX
GYHKIMSAME, CTPOCHHMEM KJICTOK pa3HBIX TKAHCH M WX (QYHKIHAMH, MEXIY
OpraHaMM M CHCTCMaMH OpPraHOB Yy PACTCHMM, >XMBOTHBIX M 4YCJIOBCKA M HX
GYHKIUIME, MEXKJy CHUCTCMaMH OPraHOB U WX (QYHKIUSIMH, MCXKIY STalaMu
oOMcHa BCIECTB, STallaMK KJIICTOYHOT'O I[UKJIA U KU3HCHHEBIX IIUKJIOB OPraHU3MOB,
sTanaMu SMOPHOHAIFHOTO PA3BUTHSA, T'CHOTHIIOM M (PCHOTHIIOM, ()CHOTUIIOM H
(bakTopamMu CpeJibl OOUTaHWUS;

YMCHHUC BBISBJIATH OTIIMYUTCIBHBIC [TPU3HAKH KHUBBIX CHCTCM, B TOM YHCJIC
PacTCHUIA, )KUBOTHBIX U YCIOBCKA;

YMCHUC HCIOJB30BaTh COOTBCTCTBYIOIMUC APTYMCHTBI, OHMOJIOTHYCCKYIO
TCPMUHOJIOTHIO ¥ CHMBOJIUKY JUIS JIOKA3aTCIIECTBA POJICTBA OPraHU3MOB Pa3HBIX
CHUCTCMATHYCCKUX TPYIIIT;

YMCHUC pelIaTh OMOJIOrMYCCKUC 3a/1a49M, BBISBIATH IPUYUHHO-CIIC/ICTBCHHEBIC
CBSI3M MCXKJTy UCCIICYCMBIMU OMOJIOTUICCKAMY IIPOIICCCAMU U SIBJICHUSIMHU, JICIATh
BBIBOJIBI ¥ ITPOTHO36I HA OCHOBAHUH ITOJIyYCHHBIX PC3yJILTATOB,;

YMCHHC BBIIIOJIHATH JIA0OpAaTOPHBIC M IIPAKTHYCCKHE paboThHI, coOromaTh
IIpaBmIIa pu paboTe ¢ yaeOHBIM 1 1a00paTOPHEIM 000PYIOBAHKCM;

YMCHUC BBIJIBUTATh THIIOTC3BI, IPOBCPATH HX OKCICPUMCHTAIBLHBIMU
cpencTBaMu, (GOpMyIHMpys IEIb HCCIICOBAaHUS, AHAJIW3UPOBATH IIOJIYyYCHHBIC
PC3YJIBTATHI U JICTIATh BEIBO/IBI;

YMCHHC Yy4JaCTBOBaTh B y4COHO-HCCIIC/IOBATCIBCKON pabore mo Omomoruw,
OKOJIOTUM M MCJIUIIMHC, IPOBOJAMMOIN Ha 0a3c IIKOJBHBRIX HAyYHBIX OOINCCTB, M
nyOJIMYHO  TPCACTABIATH  IMOJIYYCHHBRIC  PE3YJIBTATRI HA  YYCHUYCCKHUX

KOH(CPCHIINAX;
YMCHHUC OIICHMBaTh JTHYCCKUC ACICKTHI COBPCMCHHEIX HCCJIC/IOBAHMIA B
obmactu  Owonormm W MEAUIUHBE  (KJIOHMPOBAaHHC,  HCKYCCTBCHHOC

OILJIOZIOTBOPCHME, HAIPaBJICHHOC M3MCHCHHC I'CHOMAa M CO3/IaHMC TPAHCI'CHHBIX
OpraHU3MOB);



YMCHHC OCYIICCTBIIATh OCO3HAHHEIA BHIOOp Oymymicéi mpodecCHoHAIBHON
JICSATCIBHOCTH B 00JaCTH OHMOJIOTHUYM, MCJUIIMHBL, OMOTCXHOJIOTMH, BCTCPUHAPUH,
CCIIECKOTO XO3MMCTBA, IHUIICBOW IIPOMBIILICHHOCTH, YIIIyOIATh IIO3HABATCIIEHBINA
MHTCPCC, HAIIPABJICHHBIN HAa OCO3HAHHBIA BRIOOP COOTBETCTBYIOMICH npodeccuu u
IpOJOJDKCHUE Ouosormaeckoro o0pa3oBaHuS B OpraHU3aIlMAX CpPEJHETO
TPO(CCCHOHAIIEHOTO U BHICIICTO OOpa30BaHMUS.

ITpeaMeTHRIC PE3yNBTaTEl OCBOCHUSA yucOHOTO mpeamera «buomorus» B 11
K1acce I0JDKHBL OTPaXath:

c(OpPMHUPOBAHHOCTh 3HAHMA O MCCTC U POJIM OHOJIOTUM B CHCTCMC
CCTCCTBCHHEIX HAyK, B (JOPMHUPOBAHMM COBPCMCHHOM CCTCCTBCHHO-HAYyYHOU
KapTUHBI MHpa, B IIO3HAHWU 3aKOHOB IPUPOJBI U PCUICHUHA DKOJIOTHUYCCKUX
npoOJicM dYCIOBCYCCTBA, @ TAKKC B PCIICHUM BOIPOCOB  PAIMOHAIBEHOTO
IPUPOIONIOIB30BaHNS, U B ((OPMUPOBAHUM [ICHHOCTHOI'O OTHOIICHUS K IPUPOJIC,
o0mIecTByY, 9EIOBEKY, O BKJIAJIC POCCHICKHAX M 3apyOCKHBIX y4EHBIX-OMOJIOTOB B
pa3BuTHC OMOJIOTHY;

YMCHHUC BIIQJICTh CHCTCMOW OWOJIOTMYCCKUX 3HAHWUN, KOTOpAas BKIIOYACT
OIIPCJICIICHUS M TIOHUMAHWC CYIIHOCTA OCHOBOIOJIATAIOMMX OHOJIOrHYCCKUX
TCPMHHOB M TOHATHH (BHJ, 3KocucTeMma, Ouocdepa), OHMOIOTHHECCKUC TEOpUH
(oBosrorionHas Teopus Y. JlapBuHa, CHHTETHYECKAs TCOPUS SBOJIIOINN), YICHUS
(A. H. CeseprioBa — 0 yTax ¥ HanpasicHusX 3Bomonuy, B.U. Bepraackoro — o
6uocdepe), 3akonn (reHeTuacckoro paBHoBecus J[x. Xapau m B. BaitnOepra,
3aponpmmeBoro cxojcrtea K. M. bopa), mpaswra (Muammyma l1O. JIubuxa,
9KOJIOTMYCCKOM MHUpaMuAbl JHEPruu), Tumnoressl (rumore3a «vmpa PHK» V.
I'anbepra);

YMCHUC  BJIAJICTh  OCHOBHBIMM  MCTOJAMHM  HAyYHOTO  ITO3HAHMSA,
MCIIOJIE3YCMBIMU B OMOJIOTUICCKAX MCCIICIOBAHUAX KUBBIX 00BCKTOB M 9KOCUCTCM
(onmcanue, m3MepeHHE, HAOIIIOJICHUE, SKCIICPUMCHT), CIIOCO0aMU BBISBICHUS M
OIICHKY aHTPOIIOTCHHBIX U3MCHCHUIA B IPUPO/IC;

YMCHHUC BBIJICJIATH CYHICCTBCHHBIC IIPU3HAKH: BHJIOB, OHOICOIICHO30B,
DKOCHUCTEM ® Oumocdephl, CTaOMIM3MPYIOMICTO, JABUXKYIICIO W Pa3pHIBAIOIICTO
CCTCCTBCHHOTO otbopa, AJUIONATPUICCKOTO %} CUMITATPUICCKOTO
BUI000pa30BaHus, BIMSHUS JIBUXKYIIUX CHJI 3BOJIIOIMKA HAa TCHO(OH/T TOMYJISIINH,
IIPUCTIOCOOJICHHOCTH OPTaHW3MOB K CpC/IC 00MTAaHMS, YCPCAOBAHUS HAIPABICHUAN
SBOJIIOIUH, KPYTOBOPOTA BCUICCTB ¥ IOTOKA SHCPIHH B IKOCUCTCMAX;

YMCHUC YCTaHaBJIMBATh B3aMMOCBS3M MCXKJy IIPOICCCAMHU DBOJIIOIINH,
JBIDKYIAMHU CHWJIAMH QHTPOIIOTCHE3a, KOMIIOHCHTAMHU Pa3IMYHBIX HKOCHCTCM H
IIPUCIIOCOOJICHASIMUA K HAM OPTaHU3MOB;

YMCHUC  BBIBISATH  OTIMYUTCIABHBIC  IPU3HAKKA  JKUBBIX  CHUCTCM,
IIPUCTIIOCOOJICHHOCTh BHJIOB K CpE/Ic oOWTaHus, aOMOTHYCCKUX M OMOTHYCCKHUX



KOMIIOHCHTOB ~ JKOCHUCTCM, B3aMMOCBS3CH OpPraHu3MOB B  C00OIICCTBax,
QHTPOIIOTCHHBIX U3MCHCHUU B 9KOCUCTEMAaX CBOCHA MCCTHOCTH;

YMCHUC HCIOJB30BaTh COOTBCTCTBYIOIMUC APTYMCHTBI, OHMOJIOTHYCCKYIO
TCPMUHOJIOTHIO ¥ CHMBOJIUKY JUIS JIOKA3aTCIIECTBA POJICTBA OPraHU3MOB Pa3HBIX
CHUCTCMATHYCCKUX T'PYIII, B3AUMOCBSI3M OPTaHU3MOB M CPC/Ibl OOUTAHMS, CIUHCTBA
YCJIOBCUCCKUX pac, HCOOXOJIMMOCTH COXPAHCHHS MHOrooOpa3us BHJIOB W
HKOCHCTCM KaK YCJIOBHS COCYIICCTBOBAHMS IIPUPOIBI U UCIIOBCUCCTRA,;

YMCHUC pelIaTh OMOJIOrMYCCKUC 3a/1a49M, BBISBIATH IPUYUHHO-CIIC/ICTBCHHEBIC
CBSI3M MCXKJTy UCCIICYCMBIMU OMOJIOTUICCKAMY IIPOIICCCAMU U SIBJICHUSIMHU, JICIATh
BBIBOJIBI ¥ ITPOTHO36I HA OCHOBAHUH ITOJIyYCHHBIX PC3yJILTATOB,;

YMCHHC BBIIIOJIHATH JIA0OpAaTOPHBIC M IIPAKTHYCCKHE paboThHI, coOromaTh
IIpaBmIIa pu paboTe ¢ yaeOHBIM 1 1a00paTOPHEIM 000PYIOBAHKCM;

YMCHUC BBIJIBUTATh THIIOTC3BI, IPOBCPATH HX OKCICPUMCHTAIBLHBIMU
cpeacTBaMu, GOpPMYIHPYS ICIb HCCIC/OBAHUS, AHAIU3UPOBATH IIOJYICHHBIC
PC3YJIBTATHI U JICTIATh BEIBO/IBI;

YMCHHC Yy4JaCTBOBaTh B y4COHO-HCCIIC/IOBATCIBCKON pabore mo Omomoruw,
OKOJIOTUM M MCJIUIIMHC, IPOBOJAMMOIN Ha 0a3c IIKOJBHBRIX HAyYHBIX OOINCCTB, M
nyOJIMYHO  TPCACTABIATH  IMOJIYYCHHBRIC  PE3YJIBTATRI HA  YYCHUYCCKHUX
KOH(CPCHIINAX;

YMCHUC OIICHUBATh TMIIOTC3BI U TCOPUHU O IPOUCXOXK/ICHUM XU3HH, YCIOBCKA
¥ YCIIOBCUCCKUX PacC, O NMPUYMHAX, ITOCICIACTBUAX U CIIOCO0AX IPECAOTBPALICHUS
I00aBHBIX M3MCHCHMIA B Ouocdepe;

YMCHHC OCYIICCTBIIATh OCO3HAHHEIA BHIOOp Oymymicéi mpodecCHoHAIBHON
JICSATCIBHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHH, IIPUPOJIOIIOIB30BAHUS, MC/TUIUHEI,
OMOTCXHOJIOTHH, IICUXOJIOTUH, BCTCPUHAPHUHU, CCIBCKOIO XO3SMMCTBA, IHIICBOM
IPOMEBIIICHHOCTH, YIJIyOJIATH IIO3HABATCIBHEI HWHTCPCC, HAIIPABICHHBIA Ha
OCO3HAaHHBIM BBIOOp  COOTBETCTBYIOIICH  mpodeccMM ¥ IIPOJOIDKCHHC
Ouosormaeckoro 00pa3oBaHUS B OPraHU3AIMAX CPEAHETO IIPOGECCHOHATIBEHOTO U
BEICIIICTO 0Opa30BaHUL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne mi/m

HanMenoBanne pa3ejioB H TEM
NPOrpaMMbI

KoanuecTBO 4acoB

Bceero

KonTpouasnbie
padoTsl

IIpakTHucckne
padoTsl

DJICKTPOHHBbIC
(mudposnie)
o0pa3oBarejbHbIC

pecypeni

buonorus xak Hayka

JKuBBIEe CHCTEMBI B IX N3yUYCHUC

Buonorus xmeTku

0.5

Xumudeckas Opranusaims KICTKHA

DN B W[ N =

Crpoenue U (yHKIIMH KIIETKH

OOMeH BelIecTB U MpeBpaIieHAe SHEPTHH B
KJIETKE

Hacnencreennas ungopmarus u
peanusanys € B KIeTKe

0.5

Ku3HeHHbIH ITUKI KIESTKA

Crpoenue u GyHKIIUN OPraHU3MOB

1.5

10

PaszmHOXeHME U Pa3BUTUC OPraHU3MOB

1.5

11

I'enetnka — HayKa 0 HaCIICACTBCHHOCTH U
N3MCHYUBOCTH OPraHu3MOB

0.5

12

3aKOHOMEPHOCTH HACTIEACTBEHHOCTH

13

3aKOHOMEPHOCTH U3MEHIMBOCTH

14

T'eneruka uenoseka

0.5

15

Cenexiusi OpraHu3MOB

16

BroTexHonorua ¥ CHHTETHYECKass OHOJIOTHS

17

PesepBHOE Bpems

— |~ W




OBIIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KJIACC

Ne mi/m

HanMenoBanne pa3ejioB H TEM
NPOrpaMMbI

KoanuecTBO 4acoB

Bceero

KonTpouasnbie
padoTsl

IIpakTHucckne
padoTsl

DJICKTPOHHBbIC
(mudposnie)
o0pa3oBarejbHbIC

pecypeni

3apoKJeHUE U Pa3BUTHE DBOITIOIMOHHBIX
TIPE/ICTaBICHUIA B OHOJIOTHH

MukposBOIIONHS U €€ pe3ybTaThI

14

MaxkposBomionus U €€ pe3yabTaThl

IIpoucxoxeHne U pa3BUTHE KU3HU HA
3eMie

15

1.5

uﬁOEONONCHQESO YCITIOBCKA — aHTPOIIOTCHE3

10

OKOJIOTHSI — HayKa 0 B3aUMOOTHOIICHHUAX
OpPraiu3mMoB U HAZOPTraHU3MEHHBIX CUCTEM

C OKpYKAIOIIEeH Cpeaoit

0.5

Opranusmel U cpesia oOuTaHus

1.5

OKOOTHS BUJOB U NOMYIISIUN

0.5

DKOJIOTHS COOOIIECTB. DKOIOTHUECKUE
CHCTEMEI

0.5

10

Buocdepa — rmobansHas sxocucreMa

11

YenoBek 1 OKpyxKaromas cpeaa

12

PesepBHOE Bpems

OBIIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

7.5







INOYPOYHOE IINTIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bceero

KonTpouasnbie
padoTsl

IIpakTHucckne
padoTsl

Jara
H3yYeHH

DJICKTPOHHBbIC
nudposbic
o0pa3oBarejbHbIC

pecypeni

Buonorus kak KOMIUIEKCHAs HayKa U KaK
JacTh COBPEMEHHOTO 00IecTBa

JK¥MBEIE CUCTEMEI ¥ X CBOMCTBA

YpoBHEBas OpraHu3aiys )XUBBIX CUCTEM

HcTopust OTKpHITHS U U3y9EeHUS KICTKH.
Knerounas teopus

Mertoab1 MOTIEKYISPHON U KICTOYHON
ouonoruu. [Ipaktuueckas pabora
«M3yuenne METOJIOB KIETOYHOM OHoIoruu
(xpomarorpadus, snexrpodopes,
JuddepeHaTsHoe IeHTPU(YrupoBaHue,
TIIIP)»

0.5

XUMHUYECKUHA COCTAB KIJIETKH

MuHepanbHbIe BEIeCTBa KIETKH, UX
6uonoruueckas poib

Opranudeckue BelecTBa KICTKH — OENKH.

JlaGoparopnas pabota «O6Hapyxenue
OEJIKOB ¢ MOMOIILIO KAY€CTBEHHBIX
peakimin

0.5

CgoticTBa, knaccudukaus u GyHKIUN
6enkoB




Opranndeckue BelecTBa KISTKH —

10
YTJIEBOIBI

1 Opranuyeckue BemecTBa KISTKU —

JTUTIHJIBI
Hyxneunossie kucnotsl. JIHK u PHK.

12 JlaGoparopnas pabota «MccnenoBanue 0.5
HYKJIEMHOBBIX KUCIIOT, BBIJICTICHHBIX U3
KJIETOK Pa3IMIHBIX OPraHU3MOB))

13 Crpoenue u bynkiuu ATO. [Ipyrue
aykneosuarpudocdars (HTD)

14 Cexsennponanue JTHK. Metoast
T€HOMUKH, TPAaHCKPUITOMHKH, TPOTCOMHUKHU

15 Mertoap! cTpykTypHOH 6HONOTHH

16 Tuns! knetok. [IpokapuoTudeckas kineTka
Crpoenune dyKapuOTUIECKON KIISTKH.

17 IIpaktuueckas pabora «M3yueHue cBOHCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 IToBepxHOCTHBIN annapaT KICTKH
OmnoMmeMOpaHHbBIE OPTaHOU Bl KIIETKH.

19 IIpakTudeckas pabora «M3yuenue 0.5
JIBVDKCHUS IIUTOILIA3MBI B PaCTUTEIHHBIX
KJIETKaX»

ITonmyaBTOHOMHEBIE OPraHOUIBI KICTKH:

20 MHUTOXOHIpUH, mnactuabl. Jlaboparopnas 0.5
pabota «MccneaoBanue mia3Monu3a u '
JIETIIIa3MOIIN3a B PACTUTENNBHBIX KIETKaX»

21 HememOpanHbie OpraHOUIBI KIIETKH

22 Crpoenue u GbyHKIIUH sA1pa




23

CpaBHHTENbHAS XapaKTEPUCTHKA KIIETOK
aykapuot. JlaboparopHas pabora
«M3ydeHne CTpOCHHS KIETOK Pa3IMIHBIX
OpraHu3MOB»

0.5

24

ACCUMUIAIVA U TUCCUMUILINSA — JIBE
CTOpOHHI MeTabonmu3Ma. Turer oOMena
BemecTB. JlaboparopHas pabora
«3ydeHNe KaTaTUTUICCKON aKTHBHOCTH
(hepMeHTOB (Ha IpUMepe aMHUIIa3bl WIH
KaTaixasbl)»

25

DepMeHTAaTUBHBIHN XapaKTep peakiui
KJIeTo9HOTO Merabonusma. JlaGopaTopHas
pabota «3y4yenue dhepMEHTaTUBHOTO
pacHieruieHus IepOKCHIa BOJIOPOa B
PacTUTEIbHBIX W )KUBOTHBIX KIIETKaX»

0.5

26

Benku-akTuBaTOphl U GEIKU-UHTHOUTOPHI

27

ABTOTpO(HBEIH THI 0OMEHa BEIECTB

28

®doTtocunres

29

Xemocunres. Jlaboparopnas pabora
«CpaBHeHnue mporneccoB POTOCHHTE3A H
XEMOCHHTE3a»

0.5

30

Amnaspobnrie opranu3Mel. Bugsl 6poxenus.
JlaGoparopnas pabota «CpaBHeHue
TIPOIIECCOB OPOIKEHUS U IBIXaHUD»

31

AdpobHEIe OpraHu3MBl. JTallbl
SHEpreTUIecKoro ooMeHa

32

Oueprus MeMOpPaHHOTO TpajJicHTa
npotoHoB. Cunre3 AT®: paboTa




nmpotoHHOU AT®-cuHTa3H!I

33 Peaknyy MaTpu9HOTO CHHTE3a
34 Tpanckpunnusg — Matpudansld cuaTe3 PHK
35 Tpancnsus u e€ sransl
36 KomipoBanue aMmuHOKUCIOT. Posb
pubocoM B GuocunTe3e Oenka
37 Opranuzainus reHoMa y IPOKapuoT U
JyKapHOT
38 MonekynsapHbie MEXaHU3MBI SKCTIPECCUU
TEHOB y DYKapHOT
Bupycel — BHEKIIETOYHBIE (POPMEI )KU3HH U
39 obnuratHele napa3utsl. IlpakTudeckas 0.5
pabota «Co3anue MojIeIH BUpyCay
40 Bupychzie wmmouowmw:m YeNoBeKa,
JKUBOTHBIX, PACTCHUIA
41 HanoTexHOJI0TrYH B OHOJIOTUH U MEUIIUHE
42 Ku3HeHHbIH ITUKI KIESTKA
43 Martpuunsrii cuares JIHK
Xpomocomel. JIabopatopHas pabora
44 «3ydeHne XxpoOMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 Jlenenue kIeTKM — MHUTO3
Tumns! kneTok. Kapruokunes 1 IUTOKUHES.
46 JlaGoparopnas pabota «Habmoenue 0.5
MHTO3a B KJICTKaX KOHYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MHKpOTIpEnapaTax)»
47 Perynsnms :xU3HEHHOTO IUKJIA KIETOK




48

Opranusm Kak euHOE 1IeNI0e

Txanu pacrenuil. Jlaboparopnas pabora

49 . - 0.5
«M3ydenne TKkaHel pacTCHUID)
TxaHM XUBOTHBIX U YENIOBEKA.

50 JlaGoparopnas pabota «M3ydenue Tkanen 0.5
YKUBOTHBIX))
Opransl. Cucremsl opranos. JlabopatopHas

51 pabora «M3yueHne opraHoB IBETKOBOTO 0.5
pacTeHus

52 Ornopa Tena opranu3MoB

53 JIBrbKeHMe OpraHu3MoB

54 IIuranue opranu3MoB

55 ITuTanue NO3BOHOYHBIX KUBOTHBIX.
IInmeBapuTenpHas CHCTEMa YelIOBEKa

56 JIpIxanue opranusmMoB

57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U
YyeloBeKa

58 TpaHcropT BelEeCTB y OpraHu3MOB

59 KposeHocHas cucteMa NO3BOHOUHBIX
JKUBOTHBIX U YeJIOBEKa

60 Brigenenue y opranuzMoB

61 3ammuTa y OpraHu3MOB

62 HNmMmynHas cucreMa 4emoBeka

63 PazapaxxuMocTh U perymsamnus y
OpraHu3MOB

64 I'ymopanbHas perynsius 1 SHAOKPUHHAS

CHCTEMa XKXKUBOTHHBIX H YCIIOBCKA




65

@OopMBI Pa3MHOKEHHUS OPTaHU3MOB

66

IlonoBoe pa3MHOXKEHHE

67

Meiios

68

I'amerorenes. O6pazoBanue U pa3BUTHE
MOJIOBRIX KiIeTok. JlabopaTopuas pabora
«/3ydeHne CTpOSHHUS MOJOBBIX KIETOK HAa
TOTOBBIX MHUKPOIIpenapaTax»

0.5

69

HNuuBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70

3akaaKa OpraHoB U TKaHEH U3
3apOBIIICBRIX JIUCTKOB

71

Poct u pa3BuTHe KUBOTHEIX.
JlaGoparopnas pabota «BrlsBneHue
MIPU3HAKOB CXOJICTBA 3apOBIIICH
ITO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasmMHOX€HUE U pa3BUTHE PACTEHUM.
JlaGoparopnas pabota «CtpoeHue opraHoB
Pa3sMHOXXEHUS BEICIINX PaCTCHUID)

0.5

73

H\HOHO@E CTaHOBJICHUA U Pa3BUTUA
TCHCTHUKHU KaK HAYKH

74

OCHOBHBIE TIOHSATHUS U CAMBOJIBI TEHETHKH.
JlaGoparopnas pabota «JIpo3oduna kakx
00BEKT T€HETHYECKUX MCCICTOBaHMI

0.5

75

3aKkOHOMEPHOCTH HACTICAOBAHUS
npu3HakoB. MoHorubOpHIHOE
ckpemuBanue. [TpakTudeckas pabora
"U3ydenue pe3yabTaTOB MOHOTHOPHIHOTO
CKpenIuBanus y Jpo30¢uisr"

0.5




I{uTonorndeckue 0CHOBEI MOHOTHOPHUTHOTO

76 1
CKpeIUBaHU
77 Ananmmsupyromiee ckpemusanue. Hemomsoe 1
JIOMUHHPOBaHUE
JIurubpuHOE CKpelUBaHKE.
8 IIpakTudeckas pabora «M3yuenue 1 0.5
pe3yAbTaTOB AUTHOPHUIHOTO CKPEIIMBAHUS '
y Ipo30¢GUIIbD)
79 IuTonoruueckre OCHOBI TUTHOPUIHOTO 1
CKpEIUBaHUs
80 CuenyieHHOE HacIeA0BaHue IIPU3HAKOB 1
81 XpoMocOoMHas TeOpuUs HACIEACTBEHHOCTH 1
82 I'eneruka noma 1
83 T'enoTHII KaK II€JTOCTHASA CHCTEMA 1
84 I'eneTnyeckuii KOHTPOIIb Pa3BUTH 1
pacTeHUH, )KUBOTHBIX M 4eTI0OBEKa
85 M3MeHYMBOCTE IPU3HAKOB. Buibl 1
H3MEHIYHUBOCTH
86 MoaudukarmonHas U3MEHIUBOCTb 1
BapuanyonHslii psa ¥ BapualiOHHAs
kpuBas. Jlaboparopuas paboTta
87 «HccnemoBanmne 3aKOHOMEPHOCTEH 1 0.5
MO THU(DHUKAITHOHHON H3MEHINBOCTH. )
ITocTpoenue BapHUallMOHHOTO psJia U
BapHUAIIMOHHOMN KPUBOW»
28 I'enoTUnMYeCKass U3MEHYUBOCTD. 1
KoMOuHaTuBHas H3MEHYHUBOCTh
89 MyTaimosnHas U3MEHIUBOCTb. 1 0.5




IIpaxtuueckas pabora «Myraiuu y
Jipo30(uis! (Ha TOTOBBIX
MHKpOTpenaparax)»

90

3aKOHOMEPHOCTH MYTAITHOHHOTO TPOIIECCa.
DIUreHeTHKA U SIIUTCHOMHUKA

91

I'eneruxa genoeka. [Ipaktudeckas pabora
«CocTaBneHue U aHaIu3 poIOCIOBHO)

0.5

92

Mero1b1 MEUITHHCKOM TEHETHKH

93

3HaueHue MEIUITHHCKOM TeHETUKH B
TIPEJIOTBPANICHUH U JICICHUN TeHETHIECKUX
3a00NeBaHU YelIOBEKa

94

OCHOBHBIE TIOHSATHUS CEIECKITHH.
JlaGoparopnas pabota «M3yduenue copToB
KYJIBTYPHBIX PAaCTEHH U TIOPO;T TOMAITHUX
KUBOTHBIX)

0.5

95

MeTtoab! cenexkIuoHHOH paboThI.
JlaGoparopnas pabota «M3ydenue MeTo10B
CEJICKIIUH PaCTCHUID)

0.5

96

JlocTibkeHus cenexknuy pacTeHUu! 1
»uBOTHEIX. [IpakTuueckas pabora
«IIpuBHBKa pacTeHUI»

97

Coxpanenue, U3ydeHHe U UCTIONb30BaHUE
TEHETHUIECKUX PECypCOB

98

Buotexnonorus kak Hayka ¥ OTpacib
npou3sBojcTBa. [Ipakrudeckas pabora
«H3yuenne 0OBEKTOB OMOTEXHOIOTHID)

0.5

99

OCHOBHBIC HaIIPaBICHUS CUHTETUIECKOU
ouooruu




100

XpoMOCOMHAs ¥ TeHHAS MHKEHEPHUS

101

Memunuackue OUOTEXHOJIOTHA

102

Peszepruslii ypok. IToBTOpEHME,
00001IeHne, CHCTEMATH3AIT!S 3HAHMI

OBIIIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

102

13.5




11 KJIACC

KoanuecTBo 9acoB JJIEKTPOHHBIC
Ne Tema ypoxa Konrpoasnnie | IlpakTHueckne Aara uHppoBLIC
n/n Beero H3YyJICHHS o0pa3oBarejbLHbBIC
padoThI padoThI
pecypest
1 OpomonuonHas Teopus Y. Jlapeuna 1 03.09.2024
9 JIBIKymIyie CHITBI DBOMIOIAA BUJIOB 110 Y. 1
JapBuny 05.09.2024
3 Bopr0ba 3a cymecTBoBaHUE, €CTECTBEHHBIMH 1
Y UCKYCCTBEHHBII 0TOOp 06.09.2024
4 DOpMHUPOBAHKE CUHTETHYECKOH Teopuu 1
SBOJIIOITHHA 10.09.2024
Oralbl SBOIIOIMOHHOTO MpoIlecca:
5 1
MHKPODBOJIIOUS U MaKpOIBOIIOIIHS 12.09.2024
6 IMonynsamus — dneMeHTapHas eIUHUIIA 1
DBOJIIOIHH 13.09.2024
3aKoH reHeTHIecKoro pasHoBecus Jx.
7 Xapmu, B. Baiin6epra. JlaGoparopuas 1 0.5
paboTta «BrIBIEHHE U3MEHYUBOCTH Y ’ 17.09.2024
oco0elf 0THOTO BUIIAY
8 OneMeHTapHbIe (PaKTOPHI DBOJTIOIMH 1 19.09.2024
9 Oddexr ocnoBarens. Dpdext 1
OYTBLIOYHOTO TOPJBIIIKA 20.09.2024
10 Murpanuu. U3onammu nomynsiuii: 1
reorpadudeckas, OuomoruIecKas 24.09.2024




11

EcrecTBennslit 0TO0p — HaIIPaBIAIOMKNA
(haxTOp SBONFOIINHU

26.09.2024

12

ITonogoit oT6op

27.09.2024

13

IIpucnoco6meHHOCTh OPraHU3MOB KaK
pe3yNbTaT MUKPOIBOIIOIUH.
JlaGoparopnas pabota «3ydeHue
apoMop}030B U UAHOAAANTAIIUN Y
PacTEeHUH U KUBOTHBIX)

0.5

01.10.2024

14

ITpumeps! npucnocobnenuii y
OpraHu3MOB: MOP(OIOTHIECKHE,
busnoNornUecKue, GHOXUMUICCKUE,
noBeieHueckue. JlabopatopHas pabora
«IIpucnocobnenus opraHu3MOB U UX
OTHOCHTENBHAS T1eJIECO00Pa3HOCTE

0.5

03.10.2024

15

Buna, ero xputepuu U CTpyKTypa.
JlaGoparopnas pabota «CpaBHEHUE BHUJIOB
0 MOP(OTIOTHIECKOMY KPUTEPHIO»

0.5

04.10.2024

16

Crpykrypa Buaa

08.10.2024

17

Bunoobpa3oBanue kak pe3ynbTar
MHUKPOIBOJTIOITUH

10.10.2024

18

Cai3p MHUKPOIBOIIOIUUA U SJITUACMHUAOJIOTHH

11.10.2024

19

Makpoasomonus. [TaneoHTonOrNUECKUE
METO/IbI U3yUICHHS DBOIIOIUU

15.10.2024

20

Buoreorpadudeckue METOABI U3yICHHS
SBOJIIOIUHU

17.10.2024




OMOpUOIOTHIECKHE U CPAaBHUTEIHHO-

21 M\_M%uﬁummwsgoz:o METO/bI U3yICHUS 18.10.2024

MonexynsapHO-TeHETHIECKUE,
22 OMOXUMHUYECKHE U MaTEMaTHISCKUE

METO/IbI U3YIEHUS SBOITIOIHH 22.10.2024
23 OO6mue 3aKOHOMEPHOCTH SBOJTIOITUHI 24.10.2004
4 AnaniTiBHas paauanysl.

HepaBHOMEpPHOCTH TEMITOB DBOIIOIUU 25.10.2024
25 Hay4unsie rUoTe36! IPOUCXOXKICHUS

JKW3HU Ha 3eMIie 05.11.2024
26 JlonayJyHbIe IpeCTaBICHUS O

3apOXKICHUH KU3HU 07.11.2024
7 OcHOBHBIE Tanbl HEOPraHUIECKOH

SBOJIIOIMH 08.11.2024
28 I'unoTessl 3apoXKACHUS KUZHU 12.11.2004

Hcropus 3emnn 1 MeTOABI €€ U3yICHUS.
29 JlaGoparopnas pabota «M3yuenue u 0.5

OIKMCAaHUE UCKOTIAEMBIX OCTAaTKOB JPEBHUX 14.11.2024

OpTaHU3MOB»
30 HaganbHbIe 5Tanbl OpraHuIecKon

SBOJIIOIMH 15.11.2024
31 OBOIOIUS DYKapUOT 19.11.2004
32 OCHOBHBIE dTaMbI SBOJIONHI 0.5

pacturensHOro Mupa. [lpaktudeckas 21.11.2024




pabora «M3yuenne ocobeHHOCTEH
CTPOEHUS PaCTCHUH Pa3HbIX OTACIIOB)

OcCHOBHEIE 3Tambl OBOJIIOIIUH )XUBOTHOT'O

33

MHpa 22.11.2024

OBomonus KUBOTHRIX. [IpakTudeckas
34 abota «M3yuenue ocobeHHOCTEH .

Mawoom:m uWWomoamEx JKUBOTHEIX» o 26.11.2024
35 PazBuTtue xu3Hu Ha 3eMIie 10 dpaM U

MepUuoIaMm 28.11.2024
36 MaccoBsie BRIMUPaHHUS — DKOJIOTHICCKUE

KPU3HUCHI POIUIOTO 29.11.2024
37 CoBpeMeHHBIH JKOIOTHYECKUN KPU3HC,

ero 0co0eHHOCTH 03.12.2024
38 CoBpeMenHas cucreMa OpraHuIecKoro

MPOIILJIOTO 05.12.2024
39 OCHOBHBIE CHCTEMATHYECKUE TPYIIITHI

OPraHu3MoOB 06.12.2024
40 AHTpONOJIOTHS — HayKa O YEJIOBEKE 10.12.2024
41 PazButne npeacraBieHui o

MIPOUCXOXKJACHUHU YETOBEKa 12.12.2024

MecTto 4enoBeka B CUCTEME

opranuveckoro mupa. Jlaboparopuas
42 abota «M3yuenue ocobeHHOCTEH .

Mawoom:m oMMuoam YeJI0BEKa, CBSA3aHHBIX C ” 13.12.2024

MIPAMOXOXKICHUEM)
43 JIBIKymye CHIIBI aHTPOTIOTEHE3a

17.12.2024




CooTHoOLIeHHE OHOJIOTHYECKUX H

44
COIMANILHBIX ()aKTOPOB B aHTPOTIOTCHE3E 19.12.2024
4
5 OCHOBHBIE CTaIU AaHTPOIIOTECHE3a 20.12.2004
4 II
6 aJleoTeHEeTHKA U NaJIeOTr¢HOMHKA 24.12.9004
47 OBOMIOIMSA COBPEMEHHOTO YEJIOBEKA
26.12.2024
Yenoseueckue pacsl. [Ipaktudeckas
4 .
8 pabora Aﬁ‘wﬁomﬁ JKOJIOTHIECKUX 0.5 27 12.2004
ajlanTaliui geIoBeKa»
49 MexIucUIIMHapHbIC METOIbI
aHTPOIIOJIOTUH 14.01.2025
50 3apoxkeHUE U Pa3BUTHE DKOJIOTUH 16.01.2025
Mertoas! sxonorun. Jlaboparopnas pabota
1 .
5 «A3yqaeHue zmagom JKOJIOTHIECKHUX 0.5 17.01.2025
HCCIIEIOBaHUID)
57 3HavueHue DKOJIOTHISCKUX 3HAHHM s
gelnoBeKa 21.01.2025
53 Oxonoruyeckue GaKkTopbl 93.01.2025
Abuotuaeckue daxtopsl. CBeT Kak
54 akonoruveckuit paxrop. Jlaboparopnas 0.5
pabora «BrisBIeHHEe TpUCTIOCOOIeHUIH ' 24.01.2025
OpraHU3MOB K BIUSHHUIO CBETA)
Abuotuaeckue daxtopsl. Temnepatypa
55 . 0.5
KaK DKOJIOTHIeCKUH (akTop. 28.01.2025




JlaGoparopnas pabota «BrLsiBneHHE
MPUCTIOCOOTICHHI OPraHU3MOB K BIUSHUIO
TEMIIEPATyPhD)

Abuotnueckue (akTopsl. BraxxHOCTH Kak
sxonorudeckuii axrop. JlaboparopHas

56
paboTa «AHaTOMHYECKHE 0COOCHHOCTH 0.5 30.01.2025
pacTeHuii U3 pa3HBIX MECT OOUTaHUD)
57 Cpenpl oOuTaHUS OPraHU3MOB
31.01.2025
58 Buonorugeckue puTMsl
04.02.2025
59 ’Kuznennrsle GopMBI OPraHU3MOB
06.02.2025
60 Buotuueckue axTopsl
07.02.2025
3HaueHue OMOTUYECKHX B3aNMMOICHCTBHMA
61 CYIIECTBO OPraHu3Mo
JUTS CYIIIECTBOBAHMSI OPTAHU3MOB B CpeJie 11.02.205
oburanus
62 DKOJOTHYECKHE XapaKTePHUCTUKH
MIOMYJIALINH 13.02.2025
OcHOBHBIE IOKa3aTeIH MOMYJIAIUH:
63 YUCICHHOCTE, INIOTHOCTh, BO3PACTHAS U
14.02.2025
MOJIOBAs CTPYKTYpa
OcHOBHBIE IOKa3aTeIH MOMYJIAIUH:
64 03K1aEMOCTh, CT, TC 0CTa,
POXJIaeMOCTh, IPUPOCT, TEMII POCT: 18.02.2005
CMEPTHOCTh, MUTPAITH
65 OKONIOTHYeCKas CTPYKTypa MOMYJIIIUA

20.02.2025




66

JlunaMuka nomynsIuy U €€ perysnus

21.02.2025

67 KpuBrle pocTa YUCICHHOCTH TIOMYIISIIHH.

KpuBnle BEDKHUBaHUA 25.02.2025

OKxoJIoTHYECKas HHAIIA BUA.
68 JlaGoparopnas wmmoam «IIpucnocobnenus 0.5 7 02.2025

CEMSH pacTeHUi K pacCceIeHUIO»
69 Buj xak cucrema nomyssnmit 98.02.2025
70 3aKOHOMEPHOCTH MOBEACHUS U MUTPAIUi

JKUBOTHBIX 04.03.2025
71 Coo0mrecTBO OpraHu3MoB — OHOIICHO3 06.03.2025
72 OKOocHUCTEMa KaK OTKPBITas CHCTEMa

07.03.2025

73 KpyroBopoT BemecTB ¥ NOTOK DHEPTUH B

JKOCUCTEME 11.03.2025
74 OCHOBHBIE TTOKA3aTENIHA YKOCUCTEMBI 13.03.2025
75 OKOJIOTUYECKUE MTUPAMUIBI 14.03.2025
76 H3menenns cooOmecTB — CyKIIECCUH 18.03.2025
77 IIpupoasie S3K0CHUCTEMBI. DKOCHCTEMBI

03€p U PeK. DKOCHUCTEMBI MOPEH U OKEaHOB 20.03.2025
8 IIpupoasie S3K0CHUCTEMBI. DKOCHCTEMBI

TYHJIp, JIECOB, CTEIEH, MyCTHIHb 21.03.2025
79 AHTPOTIOTEHHBIE DKOCUCTEMBI




01.04.2025

Ypb6ookocucremsl. IIpakrudeckas pabora

80 «M3ydeHue u onucaHm .

%mWMMooMS@MEMm i o 03.04.2025

3aKOHOMEpPHOCTH (POPMUPOBaHUS
81 HOBHBIX B3aUMOJICHCTBUN OPTraHU3MOB B

MexaHu3MBI BO3/ICHCTBHUS 3arps3HEHUI
22 Pa3HBIX THUIIOB Ha CyOOpTraHU3MEHHOM,

OpraHu3MEHHOM, MOMYIIAIIMOHHOM H 08.04.2025

9KOCHCTEMHOM YPOBHSX
23 Buocdepa — obmemnanerapuas o6omouka

3emiau 10.04.2025
84 VYuenue B. U. Bepnazackoro o 6uocdepe 11.04.2025
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS

6uocdepsl 15.04.2025
26 KpyrosopoTs BemecTs u

OHOTEOXUMHUYECKUE ITUKIIEI 17.04.2025
87 3onansHOCTh 6uochepsl. OCHOBHEIE

6UOMEI CymH 18.04.2025
88 YcroiunBocTs 6uochepsl 9 04.2005
89 OKOJIOTUYECKUE KPU3UCHI U UX IPUIUHBI n4.04.2005
90 BosneiictBue yenoreka Ha 6uochepy 95.04.2025
91 AHTpPONIOTEHHOE BO3/ICHCTBHE HA




PACTHTENBHBIN U )KUBOTHBII MHUp 29.04.2025
92 Oxparia TpHpO/e! ! 29.04.2025
93 OcHOBHBIEC IPUHIMIIE] YCTOWIHUBOTO 1

Pa3BHUTHS Y€IOBEUECTBA U IPUPOABI 06.05.2025
94 O6o6menue mo remMe «MHUKPOIBOIIONUS U 1

€€ pe3ynbTaTh» 06.05.2025

PanmonansHOE MPHUPOIOTIONBE30BaHUE U
95 coXpaHeHHe OHOIOTHIECKOTO 1

wmwxMoo@me 3emnu 13.05.2025
96 O6o6menue mo reMe «MakpOIBOJIONHUS U 1

€€ pe3ynbTaTh» 13.05.2025
97 O606menue no reme «[Ipoucxoxenue u 1

Pa3BUTHE XU3HU Ha 3eMie» 15.05.2025
08 O6o6menue mo reme «IIpoucxoxenue 1

9elI0BeKa — aHTPOTIOTEHES 15.05.2025
99 O6o6mienne Mo TeMe «IKOJIOTHS — HayKa 1

0 B3aMMOOTHOIICHUAX OPTaHU3MOB» 16.05.2025
100 O6o6menue mo reMe «Opranu3mMsl U |

cpesia oOuTaHum) 20.05.2025
101 O000menue 1Mo TeMe «IKOJIOTHSI BUIOB U |

(INAE 11121708 22.05.2025
100 O606menue mo reme «buochepa — 1

riobanbHas DKOCHCTEMa» 23.05.2025

OBIIIEE KOJIMYECTBO YACOB I10 100 75

ITPOI'PAMME







YYEBHO-METO//MYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

METO/JUYECKHUE MATEPHAJIBI UISI YAUTEJIA

IMUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETH

MHTEPHET






