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ITOSICHUTEJIbHAS 3AIIUCKA

[Iporpamma mo y4eOHoMy npenmery "Buomorms" (nanee - Ouonorus) ma
YPOBHC CpelHero olmero obpasoBanms pa3paboTana Ha ocHOBe DenepansHoro
3aKoHa or 29.12.2012 Ne 273-03 «O6 obpasoBanuu B Poccuiickoit Denepanuny,
®I'0OC COO, Konuemmu HpenoaBatus y4eOHOro mpeamera «BHOTOIMsH) u
OCHOBHBIX NOJIOKEHUH henepansroit palboue TporpamMMe! BocATaHKS .,

Yaelublit npenMer «BHomOrHm YIIyOIEHHOrO ypoBHS u3ydenust (10-11
KJIACCHI) SIBNSETCS OMHUM 13 KOMIIOHCHTOB NIPeAMETHOM 061acTn «EcTecTRerHO-
HayIHBIC TIpeaMersbly. COrMacHo MomoXkeHHsM OI'OC COO mpodumbmbe
yueOHble mpeamMersi, U3ydacMble Ha yriyOn€HHOM ypoBHe, sBISIOTCS crocobom
nuddepennuanmm o0yd4eHus Ha yposHe Cpennero obuero o6pasoBaHms u
TIPU3BaHbl ODECNIEYUTH TPEEMCTBEHHOCTE MEXIY OCHOBHEIM OOIIMM, cpeuum
00muM, cpenaM MPODECCHOHATBHBIM U BHICIIAM o0pasoBaruem. B 1o e BpEMSI
K&KIABIA M3 3THX  yyeGHbIX HPEAMETOB  I0JUKEH OBITh  OPHEHTHPOBAH Ha
HPHOPUTCTHOE pELIeHHe O0pa3oBaTelIbHEIX, BOCIIMTATENEHEIX M pa3sBHBAIOIIIX
3allad, CBs3aHHBIX C Ipo(opHeHTaHel o0ygaromuxcs u CTUMYJIHPOBaHHEM
HHTEpECa K KOHKPeTHOU o01acTH HAayYHOTO 3HAHWS, CBS3AHHOIO C Ouonoruei,
METUIIMHOMN, 3KOJIOTHei, HCUXOIIOTHEH, CIIOPTOM HIIM BOCHHBIM JEIIOM.

[Iporpamma mo y4eGHoMy mpeamery "Buonorus” Ja8T IpelcTaBlicHHE O
UeMn ¥ 3ama4ax u3ydeHus y4yeGHOro npeamera «buonorus» Ha yray6aéHmom
YPOBHe, oTIpeienseT 06s53aTenbHoe (nHBapHaHTHOE) HpeMeTHOE COZlepaKaHue, ero
CIPYKTYpPUPOBaHHE [0 pasmeraM © Temawm, pacnipenienenre mno kmaccam,
PEKOMEHIYET MOC/ICA0BATENFHOCTE H3yYeHus y4e0HOro marepnana ¢ yudrtom
MEHKIPEIMETHBIX W BHYTPMNIPEAMETHBIX CBS3CH, JIOrMKH y4eGHoro mporuecca,
BO3PAacTHLIX  ocobenHocTed  obywarommxcs. B nporpaMMme 1Mo OUOJOTHH
PCalN30BaH MPWHIMI TIPEEMCTBEHHOCTH ¢ M3yuCHHEM OHOIOTHE Ha yposHe
OCHOBHOIO  obmero  oGpazoBanus, Onaronaps  uemy IIpOCMaTpUBaeTCs
HallpaBICHHOCT  HA  MOCKETyIoLIee Pa3BUTHE  OMONOTHYECKUX  3HAHMIA,
OPHUCHTHPOBAHHBIX Ha (opMupoBaHue CCTECTBEHHO-HAYYHOIO MUPOBO33pEHHS,
IKOJIOTHYECKOr0 MBILLIEHHS], TPe/ICTABICHIH o 310pOBOM 0Opase >KU3HH, Ha
BOCITUTAHHE OEpeiHOro OTHOWEHUS K OKpYyXaroled mpuposHoii cpeme. B
POrpaMMe MO OMONOTHMH TaKKe MOKA3aHE] BOSMOXCHOCTH y4eOHOro mnpeamera
«buonorus» B peanusauu TpeboBanuit ®I'OC COO IUIAHUPYEMEIM
THIHOCTHBIM, METalpPeIMETHBIM M IIPeAMETHBIM pe3ynbrataM oOyyeHus u B
(GOPMHPOBAHME  OCHOBHBIX BUJIOB  y4EOHO-TIO3HABATENBHOM  JIeSTelLHOCTH
00y4aroIIMXCa TI0 OCBOCHHIO COAEpKaHUA OUOJIOTUYECKOro oOpa3oBanusi Ha
YPOBHE CcpeziHero obmero o6pasoBanusi.

YueOHsiii npeaMer «buonorusy Ha YPOBHE cpenHero o6uiero o0OpazoBanusg
3aBepIuaeT Guonorudyeckoe obpasoBaHMe B IIKOJIE W OpPHEHTHPOBaH HAa



TCHETHKH, CeeKIH, Omorexmonornm, OBOJIIOIIHOHHOTO YYEeHHS M 9KOJIOTH,

Msyuenne yue6roro lIpeamera «buonorusy wa YIIIyONeHHOM  ypoBHe
OPHEHTHPOBAHO HA MOArOTOBKY oOydaromuxces focnenyromemy nosyuenuio
Ononorugeckoro o0pazoBanust B By3aX W opraHuzanmmsx CpejHero
npodeccroHansHoro obpazoBanus. OcHoBy ero cogepxarus COCTaBJISIET CUCTeMa
Ouomoruyeckux SHaHWH, [ONyYeHHBIX HPU  H3YYCHUH  00y9YaronuMucy
COOTBETCTBYIOIIMX CHCTEMATHYECKHX PA3ZIeTioB OHONOTHU HA ypoBHE OCHOBHOT'O
obmero o6pasosanus, B 10—] | KIaccax 3T 3HAHMS momy4aror pasButHe. Tak,
PACIIMPCHBl ¥ yriuyONeHsl GHONOrHYeCKie SHAHUA O pACTEHHAX, KMBOTHEIX,
rpubax, Gaktepmsx, OpraHusMe denoBeka, oGIux SAKOHOMEPHOCTAX JKM3HH,
ACTIOTHUTEIIBHO BKIOYEHEl GHOIOTHYeC Kie CBCIICHUS TIPUKIIATHOTO M TIOMCKOBOTO
XapaKTepa, KOTOPbIE MOXKHO HCIMOIB30BATE KaK OPUEHTHUPBI JJIs HOCIenYIoIero
BeIOOpa mpodeccun. Bozmoskna TAKIKEe MHTerpanus GHONIOTHUeCKHX 3HAHHHA ¢
COOTBETCTBYIOIIMMH 3HAHHAMH, TMOJIySCHHBIMH 00yYaromumMmucs IIPH U3yYeHUU
(GusnKH, Xumip, reorpaduu u MaremaTHKy,

Crpykrypa mnporpammer o y4e0HOMY mpeamery "Buomors" OTpakaeT
CUCTEMHO-YPOBHEBBIH U  3BOJIONMOHHEL}; MOAXOIBI K HM3YYCHHIO OHOIOIHM,
Cornacro um, msygarores CBOHCTBA M 3aKOHOMEPHOCTH, XapaKTePHBIE IS IKHUBBIX
CHCTEM PasHOrO ypoBHS OpraHH3aIuy, IBOTIOLMY OPraHUYECKOro Mupa Ha 3emite,
COXpaHeHus OHOJIOrmYecKoro pasHoOOpas3us mnnagerTs. Tak, B 10 xmacce
M3YHal0TCs  OCHOBBI MOJIEKYJISAPHON M KJICTOMHOH Ouonornn, smbpuonornu u
onosorun Pa3BUTHS, I'eHETHKH u COJICKLMHN, OMOTEXHOJNOIMH W CHUHTETHYECKOMH
Ouonoruy, aKTyalTH3UPYIOTCS. 3HaHHS OGYYalomuxcs o Goranuke, 300m0rHM,
AHATOMHUH, (HU3MONIOrMU uenoBeka, B 1] KJIacce H3y4aloTCsi 3BOIOIMOHHOE
YHCHHE, OCHOBBI SKOJIOTMH U YueHue o Ouocepe.

YueOHbiii  mpemmer «buonorus»  npussan obecneuurs  ocBoenue
O0YYarOIMMHCH GHONOrHYeCKHX TEOPUH U 3aKOHOB, Hxeil, [IPUHIIUIIOB U MPABKIL.
JIEXKALINX B OCHOBE COBPEMEHH O *Mayqﬂoii KapTUHBI MHpa, 3HaHHE 0

CTPOCHHHU, MHOrooOpasuu M o0coBeHHOCTsX KICTKH, OpraHu3Ma, NOMyIsIuH,
OuorieHosa, 9KOCHCTEMBI, O BBIJAOLIUXCS HAyIHBIX NOCTHIXEHHMSX, COBPEMEHHDIX
MCCICOBAHUAX B OHONOTHH, TIPHKIIATHEIX acreKTax OHONMOrMYeCKUX 3HAHMI. Host
Pa3sBUTUS U TIOANepIKaHHA WHTepeca o0ydaroumxes k 6mosoruu Hapsaay co
SHa9UTEbHBIM 00BEMOM TeopeTHyeckoro Marepuana B COIepKaHUHU IIPOrpaMMEl
no Ouonorun IPENyCMOTPEHO 3HAKOMCTRO ¢ MCTOPHEH CTaHOBJICHUS W PasBUTHs
TOW WIM WHOH 06jacTH 6uonoruy, BKIAKOM OTEHECTBCHHBIX M 3apy6esKHBIX
YY€HBIX B pellleHre BasKHeHImmx Oronoruyeckux u 9KOJIOTHYECKUX Mpobiiem,



ens w3yvenus yueGnoro npeaMera «buosorus» Ha yriny6aéauoMm YPOBHE —
OBJIaJICHNe  OOY4YalOIIUMHCS  3HAHWSMU O CTPYKTYPHO-(DYHKIIHOHATBHOM
OPraHU3alMK  KUBBIX CHCTEM pPa3sHOTO paHra W MPUOOpeTeHNe yMeHuit
MCMOJIE30BATE STH 3HAHHA B (OPMHPOBAHMM MHTEpeca K OnpeJienéHHON obnacTu
PO ECCHOHATBHON MeSTENILHOCTH, CBS3AHHON C buonorueii, mim x BEIGOpY
y4eOHOr0 3aBeJIeHNs TSl IPOLOIIKEHHS GHONOMMYECKOro o0pazoBaHus.

JocTikenne renuw H3yvenus y4ebHOro mpeiamera «Buonorus» Ha
yriyOnéHHom ypoBHe obecrieunBaercs PELICHUEM CIEeAYIONIUX 3a0aY:

OCBOCHHE 0OYYAIOMIMMHECS CHCTEMBI OHOIOrMYECKUX 3HAHUI: 0 OCHOBHBIX
OHONOTMYECKUX TEOPUSX, KOHLIEMIHSX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W
HpaBHIIaX, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYHHYIO KapTHHY MHpa; 0
CTPOCHHH, MHOTOO0OpasMM M OCOGEHHOCTSIX OGUOSOrMYECKHX CHCTEM (kneTka,
OpTaHu3M, IONyJIAKs, BUA, OHoreoLeHos, Guocdepa); o BLLIAMOMIMXCS OTKPBITHAAX
W COBPEMEHHBIX MCCJICIOBAHUSX B OHOIOTHHK;

O3HAKOMJICHHE OOyYaloIMXCsi C METOJAMM [O3HAHMS SKHUBOIL TIPUPOIbI:
HCCJIENIOBATETECKAMH ~ METOAAMH  OHOJOTHYECKMX — HAYK (MonekynspHOH u
KIIETOYHOM OHONOTHH, SMODHONOTHH # OHONOrHH Pa3BUTUSI, TEHETUKH U
CEeNeKInH, OMOTeXHOJOTMH ¥ CHUHTETHYECKO Ouomorum, MaJIeOHTOJIOI|H,
3KOJIOTUH);  METOAMH  CaMOCTOATEIBHOO IIPOBEICHUS  OUOJOTHYECKHX
UCCNIe/IOBAHUI B JiaOpaTOpHH U B [PHPOJE (Habmosnenue, u3MepeHwe,
IKCIEPUMEHT, MOJIETUPOBAHUE);

OBJIdJIeHUe  OOYYAIOIIMMHCS  YMEHHSMH:  CaMOCTOSTENbHO HAXOIUTE,
aHAJIN3MpOBATh W HCIOJIB30BATh OHOJIOTHYECKYIO MH(OPMAIHIO; MOJIB30BATHCS
Oronornyeckoit TepMuHONOrHEH H CHMBOJIHKOM; YCT@HABIMBATh CRS3H MEeXIy
pasBUTHeM OMOJIOTMHM U  COLHMANTBHO-3KOHOMHYECKAME I 9KOJIOTMYeCKUMH
MpodieMaMy  4YeJOBEYeCTBa; OLEHUBATD NIOCIEJICTBASL CBOEW JEATENBHOCTH TIO
OTHOILCHHIO K OKpY’Kalollell NpUpOAHON cpene, COOCTBEHHOMY 3/I0POBBIO H
3/M0POBLIO  OKPYKAKOWMX  JIOACH; OOOCHOBBIBATE W cOBMIONATE MephbI
MPOQUIAKTUKA UHPEKIIMOHHEIX 3aboneBanni, npaBuia MOBEIEHUS B MpUpOJIEe U
obecrieveHnsi Ge30MaCHOCTH COGCTBEHHO KUBHEACATETIBHOCTA B YpPe3BLIYAMHbIX
CHTyalusX —TPHPOJAHOIO M  TEXHOrEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPCMCHHBIC Hay4YHBIE OTKPBITUS B O0IACTH OHOMOTHH;

PasBUTHE y 00Yy9YalOIIMXCS UHTENNEKTYANBHBIX H TBOPYECKHUX CMOCOOHOCTEM
B HPOLCCCE 3HAKOMCTBA C BHIAIOLIMMHCS OTKDHITHSMH H COBPEMEHHBIMH
HCCIENIOBaHUsIMU B OMONIOrWHM, pelaeMBIMU €l npobieMaMH, MeTOHOoJorrei
fuonoruveckoro VCCIIEIOBAHMSI, IIPOBEZIEHHS 3KCIIEPUMEHTATBHBIX
HCC/IE[I0BaHHM, PElIeHNsT OHOIOTrHYECKHX 33141, MOZCIMPOBAHHUA OHOIOTHYECKAX
00BEKTOB H IPOLIECCOR;



BOCIIMTaHKE Y 00YUarOITHXCS IEHHOCTHOTO OTHOIICHHMS K XKMBOH NpHpose B
HEJIOM 1 K OTAENLHBIM €8 00bekTaM u SBIICHUAM; (DOPMHEpPOBaHHe OKOJIOTUYECKOH,
TCHETHYECKOH TIpaMOTHOCTH, 0Bmei KyJIbTYpbl [OBEIEHHS B NpHpOJE;
MHTETPALINK ECTECTBCHHO-HAYYHBIX 3HAHMI;

npuodpeTenre  obyyaroIMMUCs KOMIIETEHTHOCTH B  DalMOHAIBHOM
TIPUPO/IONIONB30BAHUN  (COOMOACHIE MpaBHLT TOBE/ICHUS. B IMPHUPOAE, OXpaHbI
BUJIOB, dKocHCTeM, GHOChEpBI), COXpaHeHT: COOCTBEHHOTO 3/10pOBBS U 310POBbS
OKpyXaromux mofeld  (cobmogenns MEpP  MPOPUIAKTUKH 3abosieBaHMi,
obecrieuenne GezomacHoCTH KHSHEACATCIBHOCTH B UYPE3BBIUANHBIX CHTyaIusx
OPHPOAHOIO UM  TEeXHOreHHOTO XapakTepa) Ha OCHOBE  HCIIONB3OBAHIMS
Ouonoruyeckux 3HaHuMH 1 YMEHHH B MOBCEIHECBHOM JKU3HMU;

CO3llaHue  yCIIOBMH  Ja8  OCO3HAHHOIO BbIOOpa  oGyuaromumMucs
WHIABU Iy aTbHOM 00pazoBarenbHOM TpaeKkToOpuu, CIIOCOOCTBYIOMIEH
OCTEayIomeMy  MpoecCHoHaNLHOMY CaMOOMpPENeNIeHUIO, B COOTBETCTBHU ¢
HHAABHAYaNbHBIMH UHTEPECAMH U TIOTPeBHOCTIMM pervoHa.

OBwee urcno uacos, oTeeenHEX Ha u3ydeHue OMONOTUY Ha yraybienHoM
YPOBHE CpeHEro o0mero o0pa3oBanus, cocTasasier 204 yaca: B 10 xmacce — 102
Jaca (3 yaca B Henemo), B 11 kmacce — 102 Jaca (3 yaca B HefleNio).

O160p opranmsamuoHHbIX (opm, MeTonoB u cpencts obyueHus GuomOrHH
OCYIICCTBIAETCA ¢ y4ETOM CrieUH(HKH ero COICPXKaHUS M HANPABICHHOCTH HAa
IPONOIDKCHAE  GHONOIHYECKOTO  06pasoBaHms B OpraHu3alMaX CpejHero
MPOQECCHOHANBHOTO U BBICIIETO 00pazoBaHus.

Ob6s3atenbHbIM yenoBreM npu 00yueHur 6HONIOruy Ha yriayOnénnom yposae
ABIIACTCA NMpOBE/ICHHE J1abOpaTOpHLIX H NpaKkTH4eckux pabor. Takxke yyactue
00YYarOIIMXCsl B BBINOIHEHUE [IPOCKTHBIX M y4eOHO-MCCIIeI0BATETECKHX pabor,
TeMaTHKa — KOTOPBIX  OMNpPENeNdeTcss YuHTENeM Ha  OCHORE UMEIOIIHX CS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB W MECTHBIX NPHPOIHBIX YCIOBMUIA.



COIAEP)XAHHUE OBYYEHUS

10 KIIACC

Coznepxanme mporpammsl, BeLIETeHHOE KYpcuséom, He BXOIMT B IIPOBEpKy
T'OCYAapCTBEHHOM UTOTOBOI aTTecTa MK (THA).

Tema 1. Buoaorus xax HayKa

Cospemennas Guomnorus — KOMILIeKCHas Hayka. Kpartkas ucropus pasBuTHS
Ouonorun.  Bronormueckue HAYKH — H  u3yyaeMble HMH  mpoGIeMsl.
OyHnaMeHTabHbIE, MPUKIANHBIE H IOUCKOBBIE HAYUHbIE UCCIEIOBaHUS B
Ouonorum.

3HaveHue Guosorun B (opmuposanuu COBPEMEHHOHM eCTeCTBEHHO-HAYYHOM
KapTiHbl Mupa. Ilpodeccun, cessamasie ¢ Guonormeii. 3Hadenue GHoNOrMM B
[paKTHIeCKOH JEeSTebHOCTH 4YeloBeKa: ME/IMLIMHEe, CelIbCKOM  XO3SHCTBe,
IPOMBIIINICHHOCTH, OXPaHe PUPOIEI.

HemoncTpanuu

Ioprpersi: Apucroress, Teodpacr, K. JIunnei, XK. B. Jlamapk, Y. Jlapeun,
Y. I'apseit, T. Mennens, B. U. Bepraackuii, U. IT. [TaBnos, U. U. Meunrkos, H.
W. Basunos, H. B. Tumodees-Pecosekuit, [T, Yorcon, ©. Kpux, /1. K. Beses.

Tabnuusr u cxems:: «Cssizp buonoruu ¢ apyrumu Haykamu», «Cucrema
Guonoruyeckux HayKy.

Tema 2. )Kusbie cucTeMbI 1 HX H3Y4eHHue

KuBble cucTemMbr Kak NpCAMET mn3ydeHus Ouonormu. CBONCTBA IKHUBEIX
CHCTEM: CIMHCTBO XHMHYECKOTO COCTaBa, AUCKPETHOCTh M  L@IOCTHOCTE,
CIIOKHOCTh M yNOPANOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOPraHH3aIHsL,
CaMOBOCTIPOU3BEACHNE, PA3/IPAKUMOCTh, H3MEHIHMBOCTB, POCT W Pa3BUTHe.

YPOBHH OpraHM3alMM >KUBBIX CHCTEM: MOJICKYIIAPHBIH, KIETOUHBII,
TKaHEBLIH, OpraHH3MeHHbIH, NIy IALUMOHHO-BUI0BOM, 5KOCHUCTEMHBIHI
(buoreonenorunyecknit), OuochepHslit, Iponeccsr, npomcxomsime & KHUBBIX
CHCTeMaX. CHOBHBIC NpPH3HAKH KUBOTO. JKH3HL Kak (opma cyliecTBOBaHUS
MaTepun. Hayku, usydaroumme s5kuBble cCHCTEMEI Ha Pa3HBIX YPOBHSIX OpraHU3aIl{H,

Vsyuenune xuBbIx crctem. Meromsr Guosoruyeckoii Hayku. HaGimonenne,
M3MEpPCHHE, SKCTIEPUMEHT, CHCTEMATH3ALNS, MeTAaHAHS, lonsTHe 0 3aBHCHMOI U
HE3aBUCHMOH HepeMeHHOM, Ilnaruposanne oKkcnepumerTa. Iloctanorka u
HpOBepKa runote3. Hynesas runoresa. ITonstie BBIOOPKHA U eé ZIOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux mampbix. Onenka pocroseprocTn TIOJY4YEHHEIX
pe3yneraroB. llpuuaumnnl  uckaxkeHus PE3YIbTAaTOB OKCIEPUMEHTA. [lOHSTHE
CTaTUCTUYECKOI'Q TECTa.

AemoncTpanuu



Tabmuuer u  cxemur: «OcHOBHEIE TIPU3HAKH XKU3HKY», «buonoruyeckue
CHUCTEMbI», «CBOMCTBA 3KMBOIA MaTepum», «YpPOBHH OpraHW3alkdMl I KHBON
npApoas, «CTpoeHHe KUBOTHOI KICTKW», «TKaHW KUBOTHEIX®, «CHCTEME]
OPTaHOB YeNOBEYECKOr0 OpraHu3May, «buoreorenosy, «buocdepa», «Metons
H3YUCHUS )XUBOH NPUPOIBIY.

ObopyioBatue: nabopaTtopHoe obopyioBanue g IIPOBEICHHUSI
HaOJIFOIeHUI, n3Mepeniii, 3KCHEPUMEHTOB.

IIpakTuyeckass paGora «Hcnionb3oBanre  paznuumpx METONOB IpH
H3YYCHUM )KUBbIX CHCTEM.

Tema 3. Buoaorus kiuerkn

Knerka - CTPYKTYPHO-(QYHKIMOHANBHAS  CIMHUIA SKUBOTO. Hctopus
OTKPBITHS KeTKH. PaGoTsr P, 'yka, A. JleBenryka. Knerounas Teopus (T. [Lsanm,
M. Ilneitnes, P. Bupxos). OcHoBHLe IIOJIOKEHUSl COBPEMEHHOM KJIeTOYHOIM
TEOPHH.

Mertonsr MOJICKYIIADHOH W KJIETOYHOH  GHOJIOrHH: MHUKDPOCKOTIHS,
XpoMarorpagus, 31eKTpodopes, MeTON MeUYeHEX aTOMOB, Iu@depeHnHaTLHOE
IEeHTPpUQYTrUpoBaHue, KYJIbTHBMDOBAHUE KIETOK. M3yuenue puxcuposanivix
K1eMOK. JNEKTPOHHAS MUKPOCKOIIHS, Kongpoxanonas muxpocronus. Bumansnoe
(npudsicusnernoe) uzyuenue kiemox.

Hemoucrpanun

IToptpersr: P. ['yk, A. Jleenryx, T. LIBanu, M. IIneiinen, P. Bupxos, K. M.
bap.

Tabmuusr n cxemsi: «CBeToBOi MHKPOCKOID), «DJIeKTPOHHBbIH MHKPOCKOIT»,
«HcTopus pasBuTHS METOOBR MUKPOCKOTIHH.

OGopynosanue: creToBOif MHKPOCKOM, MHKpPOIIpenapaTs PaCTUTENBHBIX,
’KHBOTHBIX U DaKTepHaIbHBIX KIIETOK,

HpakTuyeckan paGora «M3ydeHne MeTOmOB  KJIETOYHOI Ouonorun
(xpomatorpadus, aneKTpodopes, audGhepeHIHANTBHOE HEeHTPUyruposanme,
[TLIP)».

Tema 4. Xumudeckas opranusanus kietky

XHUMHYECKHH COCTaB KJIeTKH. Makpo-, MuKpo- u YABTPaMHUKPO3JIEMEHTEHL.
Bona u e pomp kax PaCTBOpHUTENS, peareHTra, ydacTde B CTPYKTYPUPOBAHUU
KJICTKH, Temnoperynsauun. MuHepanbHble BelecTsa KIeTKH, UX Ouosoruueckas
Po7ib. Pollb KaATHOHOB M aHHOHOB B KJIeTKe,

Opranuyeckre BellecTBa KIIeTKH. buonoruueckue nojxumepsl.  bemnku.
AMWHOKHCIIOTHBIA cOcTaB Geikos, Crpyx1ypsl 6enkosoi Monexynsl. llepuunas
CTPYKTypa Oenka, NenTHIHAs CBS3b. Bropudnas, Tpernunas, YeTBEPTUIHAS
CTPYKTYpeL.  JlenaTyparus. CgoiicTBa  6ekoB. Knaccubrkamus — 6enkos.
buonoruyeckue byHKIIMY 6eKoB. Ipuones.



Yrierosr. Monocaxapu s, ANCaXapuAbl, OIUTOCaXaPHUEI U MOJIACaxapyibl.
O6umit  nuam  crpoenus u OusnKo-xuMHUYECKUe  CBOMCTBA YTJIE€BOIOB.
buonoruueckne Gpynxumun yrnesonos.

JInnw el I'nnpodunsro-rugpohobrsle cBOMCTEA. Krnacenduxanms numuyos,
Tpurmmuepupr, pochomunuasr, Bocku, crepounpl. buonorudeckue ¢yHximn
mnuzoB. O61ue CBOiCTRA GHOTOTHIeCKIX MeMOpaH — TeKy4ecTh, CiocobHOCTS K
CaM03aMblKaHUIO, MTOIYTIPOHULIAEMOCTb,

Hyxieunossle kucnorst. J[HK u PHK. CrpoeHue HyKIe€MHOBBIX KHCIIOT.
Hyxneoruzast. [Tpusimm KomIieMenTapHocTy. [Ipasuno Yapradia. Crpykrypa
AHK — nBoiinas crmpas. Mecronaxoxnenne u Guonorndeckue ¢byskumu JIHK.
Bunpst PHK. ®yuxuus PHK 8 kieTke.

Crpoenne monexyisr AT®. Maxposprugeckue cesisu B Monekyne ATO.
Bronoruaeckue dyaxmun ATO. Boccranosnennsie MEPEHOCYHKH, UX (YHKIHU B
KIeTke. [pyeue HyKaeosuompugocpamer  (HT®D). CekBenuposanne J[HK.
Memoow: 2enomuru, MPAHCKPURMOMUKU, NPOMEOMUKIL.

CrpykTypHasi GHOMOTHs: GHOXHAMIUECKHE W bruopmsnyeckue ncenenosanms
COCTaBa M MPOCTPAHCTBEHHOH CTPYKTYPbI Gromornexy . Mooenuposanue
CMPYKMypel u QYHKYUil GUOMOREKVIL U ux KOMIIeKcos. Komnsiomepnwiii ouzaiin u
Op2aHuyeckuil cunmes GUOMOneKyn u ux HENPUPOOHBIX AHANO208.

HemoHncTpanun

Ioptpetst: JI. Tonunr, J0k. Vorcon, ®@. Kpuk, M. Yunkunc, P. ®pankimus,
®@. Coanrep, C. [Ipysunep.

Hunarpammsr:  «Pacnpenenenne XHMHUYECKHX 3]IEMEHTOB B  HEXKUBOIl
pHpOzie», «PacmpeielieHne XUMUYECKHX 31eMEHTOB B SKHBOMN NpUpoIey.

Tabmuuer u cxemsr: «Ilepronnyeckas TabIMNa XUMHIYECKHX SIEMEHTOBY,
«Ctpoenue Monekynsl Bojsly, «Bemectsa B cocTaBe OprausmMoBy», «CTpoeHme
MoJteKynbl Gesikan, «CTpykTypsl GeskoBoit MOIIEKyYJIBI», «CTpoeHne Momeky:

yrneBonos», «CrpoeHue MojeKy:n TUIAAOB», «HyknenHoBble KHCTOTED,
«Ctpoenue monexynsr ATO.

ObopynoBanue: xumuueckas nocyna u odopyroBaHue.

JlaGopaTopHas paGora «O0HapyxeHHe GElTKOB ¢ ITOMOIIBIO Ka4YeCTBEHHbIX
peaxLuiny,

JlaGopatopuas  paGora «VcenenoBanue  HyKIIeHHOBBIX KHCIIOT,
BLIACJICHHBIX W3 KIE€TOK PAa3IHIHEIX OPraHI3MOBY.

Tema 5. Crpoenne u pynkunn kiaeTkn

Tumsl  knerox: sykapuoTuueckas u npokapuoTuyeckas. CrpykTypHO-
(QYHKIHOHANbHBIE 06Pa30BAHMUS KIIETKHY.



Crpoenue TIPOKapuoTHIecKoi Kietku. Kinetounas crenxa Oaxrepuii u apxei.
Ocobennoctu  erpoenns FeTepoTpoGHOil 1 aBToTpOdHOH NIPOKaAPUOTHYECKUX
K1eTOK. MecTo u poiib mpokaprot B Grorenozax.

Crpoenne i} (QYHKIMOHMpPOBaHHe OYKapUOTUIECKOH KJIETKH.
[Inasmaruyeckas MeMmOpana  (mmasmanemma). Crpyxrypa mnasmaruueckoit
MeMOpanbl. Tpancrnopt Bemects CPE3 NNasMATHYECKYIO MeMOpaHYy: MacCHBHEL
(auddysus, obneryéyuas AuQQY3nT), aKTHBHBIH (mepBUYHBI 1 BTOPUYHBI A
AKTUBHBIH  TpaHCTOPT), [Momynponunaemocts mMeMOpanel.  Pa6ora HaTpUi-
KallMeBOro Hacoca. DHIOIUTOS: MUHOUUTO3, (HarouuTos. IK30MUTOS. Knerounas
cTenka. CTpykTypa u GyHKImME KieTounoi CTEHKM pacTeHui, rpu6os.

Luronnasma. 1{uto30:ms. Llutockener. [Bmxenue quTommasmMel. OpraHoue
KneTkn. OnHOMeMOpaHHBIE OpraHOMABI  KieTKH: SHIOIVIa3MAaTUYECKAs CeTh
(3I1C), anmapar Lonbmxu, musocomsl, ux CTpoenune u QyHxKuMH. Banmocsszn
ONTHOMEMOPAHHEIX OPraHOMIOB KIIETKIL. Crpoenve rpamynsiproro PETHUKYITyMa.
Mexanusm nanpaenenus Genxoe ¢ JIIC Cunres pactBopumeix 6emxos. Curres
KACTOYHBIX  MeMOpaH. I 'mamkuii (arpaHysipHIii) dHAOIIa3MaTHYECKHUIA
petukynym. CekpeTopHas (yHKIms annapata I'onsmku. Moougpurayus benxos 6
annapame I onedocu. Copmuposxa 6enkoe annapame I one0oicu. Tpancmopt
BCIICCTB B KIlETKe. BaKyon pacTUTeNBHBIX KIIETOK. Knetounslit cox. Typrop.

Ilonyasronomuele  opramommer  kietiu: MHUTOXOHIPHH,  ILIACTHIHL.
lpoucxooicoenue Mumoxondpuii u niacmud. Cumbuoscenes (K.C. Mepesickosckuii,
JI. Mapeynuc). Ctpoenve u Gysxuus MuToXOHIPHH 1 miactun. Ilepsuynsre,
BTOPHYHBIE W CIOXHBIE  TUIACTHIBI doTocuuTesNpYIOMIX 9YKapHoT.
XII0pOMIaCcThI, XPOMOTIIACTSI, JIEHKOIIIACTBI BBICIIMX PACTEHMI,

Hemembpannbie opranonmsr etk Crpoenvie u dyHxImE HeMeMOpaHHBIX
OPraHoOu/I0B KJIETKH. Pubocomsr. IIpomescymounvie Punamenmeor.
Mukpodunamentsr.  Axmunogore mukpogpunamenmer,  MpbllIeUHEbe KIIETKH,
Axmunosevie komnonenme: HeMblueunoix Knemok. Mukporpy6ouku. KneTounnrii
meHTp. CrpoeHMe u nBUKeHUe KTYTHKOB W pecHHYeK. MuUKpoTpyGouku
uuronnasmer. Llentpuons. Berxy, accoyuuposantvie ¢ Mukpoguramenmamu u
mukpompybouxamu. Momoprwie Genxy,

Anpo. Obonouka A7pa, XPOMATHH, KapHOILIa3Ma, SAPBILIKA, WX CTPOCHHE U
bynximu.  Hnepusiit  GenxoBkii MaTpukce. IlpocrpancTBennoe pacnonosxenue
XPOMOCOM B HHTep(asHoM siape. Dyxpomamun u eemepoxpomamurn. beaku
XpOMaTHHA — THUCTOHBL. JJumamuka A0epHoil o6onoyku 6 mumose. Hoepnwiii
mpancnopm.

Knerounsie Bkmouenus. CpaBHUTeNIBHAS XapaKTEPHCTHKA KIIeTOK 3yKapuoT
(PacTuTeNLHOI, KHBOTHOM, rpubHOA).

HdeMouncrpanuu



Hoptpersr: K.C. Mepeskkosckuit, JI. Mapryuuc.

Tabmuupr n cxems:: «CTpoeHHE 3YKapHOTHYECKOH KneTkuy, «CtpoeHue
KNBOTHOH — K1eTkw», «CTpoeHHe  pacTHTEeNbHON  KIETKWY, «Ctpoenwue
MHTOXOHAPUHY, «A1po», «CTpoeHHe IPOKapUOTHUECKOH KIIETKHY.

Ob6opynoBaHne: CBETOBOH MMKPOCKOII, MHUKpPOIIpenaparbl pPacTUTEILHBIX,
’KUBOTHBIX KIIETOK, MUKPOIIpenaparsl OaKTepranbHbIX KIEeTOK.

Jlabopatoprasi paGora «M3yueHHE CTPOEHHS KIETOK Pa3IUYHBIX
OpPraHu3MOBY.

IIpakTuyeckas padora «M3ydeHre CBONCTB KIeTOYHOI MeMOpaHED».

Jlaboparopuas paGora «MccnenoBanue maasMonM3a M JIeMUIA3MOTH3A B
PaCTUTENBHBIX KIIETKAX).

IpaxkTuyeckas paGora «M3yuenmne IBWKeHMS  IMTOILUIA3MBI B
PacTUTEIbHBIX KJIETKaX».

Tema 6. O0men BewiecTB H NpeBpalleHHe YHEPTHH B KJIeTKe

ACCUMMISILIVS ¥ JIHCCUMUIIALHS — JIBE CTOpOHEI MeTaboamu3ma. Tunsl o6Mena
BELIECTB: aBTOTPOGHEIA M reTepoTPOGHBIN. YdacTHe KHCIOPOZA B OOMEHHBIX
npoueccax. OJHEpreTHYecKoe obecmeueHHe KieTku: mpespamenue ATD B
OOMeHHEIX Tporieccax. DepMeHTaTHBHBIN XapakTep peakuuil KIeTOYHOro
MeTabonusma. DepMeHTH, HX CTPOCHWE, CBOWCTBA M MeXAHM3M IeHCTBUA.
Kodepmenter. Orauuus pepMeHTOB OT HEOPraHWYECKUX Karaju3aTopos. benku-
aKTUBATOPBI M OCIKH-MHIMOUTOPBL. 3aBHCHMOCTB CKOPOCTH (DePMEHTATHBHbIX
peaKlui OT pasu4HbIX HaKTOpPOB.

[lepBUYHBIH CHHTE3 OpraHMYecKMX BEIIECTB B KIeTKe. MOTOCHHTES.
Anoxcuzenneiii u oxcueennviri gomocunmes y 6axmepuil, Ceemocobuparowue
NUSMEHMbl U NUSMEHMbL PEAKYUOHHO20 Yenmpa. POl XI0POIIACTOB B Ipoliecce
toTocunTesa. CeeToBas u TeMHOBas (assl. Pomodvixanue, Cs, Cy. u CAM-muno:
pomocunmesa. TIpoayKTuBHOCTh (GOTOCHHTe3a. BIiHsHHe pasmuYHbIX ¢axTopos
Ha CKOpoCTh (hoTocuHTeRa. 3Hauenne hoTocuHTE3A.

XeMocHHTe3. Pasznoobpasue OpPraHU3MOB-XeMOCHHTETHKOB:
HUTPpUQUIMPYIOLIMe GaKTepuu, iKele300aKTepun, cepobaKTepuy, BOJIOPOIHBIC
OaxTepuy. 3HAYEHUE XEMOCHHTERA.

AHas3po0HbBIE OpraHu3Mbl. BUjibl GposkKeHHs. [IpoxykTel OposkeHHs M HX
UCHONB30BAHUE YE/IOBEKOM. AHa’pOOHBlE MHUKPOOPraHU3MBI Kak OOBEKTHI
OnoTexHONIOrHM ¥ BO30y quTesy 6oe3Hel.

Aspobnbie OpraHu3MEL. JTalsI 9HEPreTHIECKOro oOMeHa.
IoarorosuTenbHblii 9Tain. [ NIHKONU3 — GeCKHCIOPOLHOE pacielieHue rOKO35IL.

buronoruyeckoe oKucieHue, WK KIETOYHOE IbIXaHue. Pob MUTOXOHIIPHH B
nporeccax GHONOrudecKoro okucienus. [luknuueckue peaxumu. OKHCIUTEIbHOS
docopunuposanue. Ouepeus membpannozo zpaduenma npomonos. Curmes



AT®: paboma npomonnoii AT®-curnmaszer. IIpenmymectsa aspo6HOro myrtu
oOMeHa BeLIeCTB Iepe | aHadPOOHBIM. OOGhEKTHBHOCT SHEPTETHUECKOTO 06MeHa,

JemoHcTpannu

Ioprpetsr: k. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrensrapar, IL Muryenn, I'. A. 3aBapsus.

Tabmnuer u cxemsr: «PoTocHHTE?Y, «OHepreTuyeckuii o6Meny, «BuocuHTe?
Oenkay, «CrpoeHne hepmenTan, « XeMOCHHTE3).

ObopyrnoBaHue: CBETOBOMH MHKPOCKOLL, 000pynOBaHHUE ISl MPUTOTORICHES
[IOCTOSIHHBIX ¥ BPEMEHHBIX MHKPOIIPENapaToB.

Jlabopatopuasi paGora «M3yueHHe  KATANUTHYECCKON  AKTUBHOCTH
(hepMeHTOB (Ha pUMepe aMHUIa3h! HITH KaTanassi)y.

JlaGopatopnasi paGora «M3yuenne (DEPMEHTATHBHOIO ~ pacIierienus
NEPOKCHUAA BOJOPOLa B PACTUTENLHBIX U KUBOTHBIX KJICTKAX)).

JlaGopaTopnas paGora «CpaBHenue OponeccoB  (OTOCHMHTE3a W
XEMOCHHTE3ay,

JlaGoparopnas pa6ora «CpaBHenue IPOLIECCOB OPOKEHUS U IBIXAHUSY.

Tema 7. Hacniencreennas undopManus u peaausanns eé B KieTke

Peakuwyn matpudnoro cunresa. Ilpuuium KOMIUIGMEHTAPHOCTH B peakiiusx
MATpUTHOrO CHHTe3a. Peanusauus HaciencTBenHoM wHMOpMarmu. I eHeTHyecKuii
Kox, ero cBoicTBa. TpaHckphmnuus — marpuyebii cuHTe’ PHK, Ipuniwe
TPaHCKPHITIHM:  KOMIUIEMEHTaPHOCTD, AHTHIAPAIIEIbHOCTD, ACUMMETPHUHOCTb.
Cospesanue mampuunvrx PHK ¢ sykapuomuieckou knemxe. Hexooupyowue PHK.

Tpancnsinust u e€ sranbl, Yuactre Tpancrnoptasix PHK B 6HocnuTese Geka.
Ycenosust OuocuHTesa Genka. KomampoBanme aMHHOKHCIOT. Pors pubocom B
OourocuHTe3e OesKa.

Cospemennvie npedcmaenenus o cmpoenuu 2enos. Oprasu3aius reHoMa y
IPOKapHOT M SyKapuoT. Perynsius akTUBHOCTH FeHOB y NpokapuoT. ['umoresa
onepona (®. JKaxo6, XK. Mano). Monexynapueie mexanusmol sxcnpeccuu zenos %
sykapuom. Pore xpomamuna & pezyrayuu pabomw: 2emoe. Perysnsauus oOMeHHBIX
IiporeccoB B kierke. KimeTtounsiit romeocras.

Bupycsr — Hexerounble GOPMBI KU3HU U OGIUraTHEIE napasutsl. CTpoeHue
MPOCTBIX M CIIOKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaros. JKuzneniii yuri
/HK-codepocawux  eupycos, PHK-codepocamyux  eupycos, 6axmepuopazos.
Obpamnas mpauckpunyus, pesepmasa, unmezpasa.

Bupychbie 3a0oneBanusi 4enoBeka, 5KMBOTHBIX, pactenni. CIIM, COVID-
19, counanbable 1 MENHUMHCKKE TTPOGIEMBI.

buoungpopmamuxa: unmezpayus u ananuz Gonswux maccusos («bigdata»)
CmpYKmypHoix buonozuveckux oannsix. Hanomexuonoz2uu e 6uonozuu u Meouyune.
lIpoepammupyemoie pynkyuu benxos. Cnocobsr docmasiu Jaekapcems.



HemoHcTpannu

Toptpers: H. K, Kombuos, /1. Y. Visanogciuii,

Tabmuier u cxemsr: «BrocumTes Oenkay, «I'eneTnueckuii ko1, «Bupycery,
«bakrepuogarmy.

Hpakruyueckas paGora «Cosnanue MOJIeII BHPYCay.

Tema 8. Kusnenuntii mu KJIeTKH

Krerounsii nuxn, ero HCPHONBI W perymsuus. Harepdaza u muros.
Ocobernocrin mporieccos, fpOTeKAIOIKX B HHTepdaze. [loaroroska wierky x
Acnenuto.  Ilpecunrernueckuii (mocTmuTOTHYECKHIY), CUHTCTHYECKHH U
[TOCTCUHTETUYECKUH (npeMHTOTquCKHﬁ) [ICPHOEI MHTEP(Da3hL.

Marpuunblit cuntes JIHK — pennukaums. IpuHuune perumkanuy JAHK:
KOMILIEMEHTAPHOCTb,  TI0JTYKOHCepPBATHBHEII CHHTE3, aHTHHAPaIETHHOCTS.
Mexanusm permuxarnun HAHK. Xpomocomsr. Crpoenne xpomocom, Tenomeps! u
TeiomMepasa. XpoMOCOMHBIH Habop kieTkm — Kapuorun. JlunnonmgHerd u
FaNIOVIHBIA  HabOPsl  XPOMOCOM. ["omonoruunkie XpoMocoMbl.  Tlonossie
XPOMOCOMEL.

Henenne knerku — wmuros, Crammu muroza n IPOUCXOIAIINEe B HUX
poLecchl. Turel mMuToza. Kapuokuues u LINTOKMHE3. BHonmoruyeckoe 3Hagenue
MHTO3a.

Perynsims mutoTiueckoro UHKIa Knerku. IlporpamMmupyemas kietroqnas
rudens — anomnTos.

Kierouroe spo, XPOMOCOMBI, (DYHKIIMOHANBHAS MeHOMUKA. Mexanuzmer
nposugepayuu, Ouhepenyuposicu, Cmapenus u eubenu xnemox. «L{ugpoeas
Knemray — buoungopmamuuecxkue modeny DyHKyUOHUpORANUA KiemKy.

Jemoucerpannu

Tabmuner 1 cxemsr: «KV3HeHHBIH 1UKT KIeTK#», «Murtosy, «Ctpoenue
XpomMocom», «Pennukanus JTHK.,

ObopynoBanue: ceetoroi MUKPOCKOI, MUKpONpenaparsl: « MUTO3 B KileTkax
KOPELIKA JTyKa. '

Jlaboparopuas pabora  «lsydenue XpOMOCOM  Ha  [OTOBBIX
MHUKpOTIpenapaTaxy.

JIabopatopuas paGora «Habmronenwne Murosa B kierkax KOHYHKa KOpelka
JyKa (Ha rOTOBBIX MUKpOTIpenaparax)».

Tema 9. Crpoenne u byHxkuuu opranusmosn

buonoruyeckoe pazHoobOpazue OpPraHH3MOB, Onnoknerounsre,
KOJIOHHATbHbIE, MHOTOKJIETOYHBIE OPraHU3MbL.

Ocobennoctn  cTpoenns  w KUSHENEATENBHOCTH  OJHOKJIETOYHELX
OpPraHU3MOB. baKTepuW, apxeW, OJHOKIETOYHEIE IPUOBL,  OIHOKIIETOUHEIE
BOZnopocH, apyrue npotuctsl. Kononuansuue OPraHU3MEl,



B3anMocBa3p uacrell MHOrokmzeToYHOro opranusma. TkaHu, oprasel u
CuCTeMBbl OpraHoB. Opranusm kak eguHoe 1esoe. omeocTas.

Txany pactenui. Turs PaCTHTCJBHBIX ~ TKaHeH: obpazoBaTenbHas,
IIOKpOBHAA, NPOBOAAIIAS, OCHOBHAs, MexaHumueckas. OcOOEeHHOCTH CTPOEHHs,
(GyHKIMH 1 pacTonoKeHus TKaHeH B OpraHax pacTeHMH.

TkaHu XXHMBOTHBIX W YenoBeka. THIIEI KWBOTHBIX TKaHEH: sIUTemuanbHas,
COCAMHHUTE/IbHAA, MbIIICYHAs, HepBHAL. OCOGEHHOCTH CTpoeHus, QyHKIMHA u
PAaCIIOJIOXKEHHS] TKAHEH B OpraHax »XHMBOTHBIX U YEJI0BEKA.

Opransl. Bereratusnbie u FCHCPATUBHbIE OpraHbl pacteHuit, Opra"er u
CHCTEMBI OPraHOB XKMBOTHBIX U YenoBeka. DyHKIUU OPraHoB U CHCTEM OpraHoB.

Omopa Tema opranmsmos. Kapkac pacTteHuid. CKeneThl OJHOKIeTOYHBIX U
MHOTOKIIETOUHBIX JKHUBOTHBIX. HapyxHplii w BHyTpeHHWIl ckener. Crpoenue u
TUIIBI COEJIMHEHUS] KOCTEH.

JlBukeHWe  OpraHM3MoOB.  JIBHKEHHE OXHOKIETOYHBIX OpTaHU3MOB:
aMEOOM/IHOE, KIYTHKOBOE, PECHHYHOE. JBHXeHHE MHOIOKJIETOYHBIX pacTeHwii:
TPOTIM3MBI ¥ HACTHH. JIBH)KEHHE MHOTOKJIETOYHBIX JKHBOTHBIX M YelOBEKa:
MBIIIeHHas cucTema. Peduiexe. CreneTHble MBIIIIB! ¥ UX paGoTa.

[Turanme oprammsmos. IToromenme BOIBI, YITIEKUCIOrO raza u
MHUHEPATLHBIX BEIISCTB pacTeHUsiMH. [lUTaHWe KUBOTHBIX. Buyrpunonoctaoe u
BHYTPHIUIETOUHOE muileBapeHue. Ilutanue ITO3BOHOYHBIX JKMBOTHBIX. OTIENHI
MHIICBAPUTENLHOrO Tpakrta. IluimeBapurensHbie Keje3bl. [TnimeBaputensHas
CHCTEMa YesloBeKa.

Jerxanue opranuzMoB. [IbIxanue pacTennii. JIbIXaHme KUBOTHAIX, Huddysus
Ta30B HEPE3 IIOBEPXHOCTE KiIeTkH. KoxHoe npixanue. JlpixatenbHas TIOBEPXHOCTE.
JKabepHoe u nérounoe fpxanue. JbIXanue MO3BOHOYHBIX KUBOTHBIX H YeJOBEKA.
DBOTIOLMOHHOE  YCIIOXKHEHHE CTPOCHHUS JIETKMX II03BOHOYHBIX JKMBOTHBIX.
HbixaTensHas cucrema uenoBexa. MexaHusm BEHTH/IALMA JIETKUX Y NTUL U
MIIEKOIIUTArOIMMX. Perynsiug neixanus. JlpIxatenbable 00BEMEL.

Tpancropr BermecTs y oprasusmos. TpancriopTHele crcTeMBl pacTenmii.
Tpancnopr Bewiects y KUBOTHBIX. Kposenocuast cucrema u e OpraHsl.
KpoBerocHast cucremMa NoO3BOHOYHBIX HBOTHEIX W denosexa. Cepre,
KPOBCHOCHBIC COCYAbI M KpOBb. KpyrHm KpoBooGpamieHHs. DBOIMIOLHOHHELE
YCIOKHCHHA CTPOCHNS KPOBEHOCHOM CHCTEMbI MO3BOHOYHBIX KHBOTHBIX. PaGoTa
CepAlLa u e€ perymisius.

Boizlenenne 'y opraEusmoB. Beinenenue Yy pacrenud. Boinenenne y
KHBOTHBIX. CoKpaTHTENbHBIE BaKyOIlH. Oprane!  Beizenenus. OunbTpamms,
CeKpelnst 1 00paTHOE BCACHIBAHME KAK MEXAHU3MEL pabOTEl OPraHOB BHIAENCHHS.
CBsi3b m0710CTH TeJa ¢ KPOBEHOCHOM M BhIEINTEIBHOL cucreMamu. Beinenenue y



TTI03BOHOYHBIX JKHBOTHBIX M 4YelaoBeka. [louky. Crpoenue u (QyHKIHOHUpOBaHKe
Hedpora. O6pasoBanue Moun Y YesloBekKa.

3awmta y oprammsmos. 3ammira Y OAHOKICTOYHBIX OpraHu3MoB. CHopsr
OakTepmii M nHCTHI NPOCTEHIIMX. 3alUTa Yy MHOTOKIETOUHEIX pacTeHuii,
Kymfcyna. CpencTsa naccusHoi 1 XMMHMYECKOH 3all[ATHI. PUTOHIUIEI.

3amMra Y MHOIOKIETOYHEIX KUBOTHBIX. [IOKPOBBI ¥ MX NpPOM3BOIHEIE,
3aiura opranusma ot 6osesHei, HMvmyHRas cucrema yenoseka. Kieroumm )7}
TYMOpaJbHBIE UMMYHHTET. BpoxnéHmbii © NPUOOPETEHHEI  crierubuIecKit
UMMYHUTET. Teopust KIIOHAIbHO-CeTeKTUBHOIO umMMmyHnutera (I1. Dpaux, ®. M.
Bepwer, C. Torerapa). Bocnanurenbisie oTBeTs] OpraHu3MoB. Poiib Bpoxa&HHOro
MMMYHHUTETA B PA3BUTUH CHCTEMHBIX 3360/1CBAHIL.

Pazmpaxumocts wu PeTYJALES Yy  OpraHusMoB.  PazjpaKuMocCTh y
OHOKIETOYHbIX OpPraHU3MOB. TaKCHCEHL. Paznpaxumocts u perymsauus y
pacTennii. PocToRbIe BelecTBa 1 MX 3HAYCHME,

Hepsrast cucrema u peduiexTopHas peryssuuns Y KUBOTHbBIX. Hepsnas
CHCTCMa 1 €€ OT/IelBl. DBOMOLMOHHOR YCIIOKHEHHE CTPOEHUS HEPBHOM CUCTEMBI
Y KUBOTHBIX. OTIEJNBI I'OJOBHOrO MO3ra TIO3BOHOYHBIX KHBOTHBIX., Peduekc u
pediekTopHas ayra. besycrioBHEIE U yenoBHbIe pegeKcsl.

['ymopanbnas perymsimus u SHAOKPUHHAS CHCTEMA JKUBOTHBIX M YEJIOBEKA.
Kenespl SHIOKPHHHON cHcTeMBI U UX  TOPMOHBL  JleHCTBHE TrOPMOHOB.
BsaumocBsize  HepHOU 1 SHIOKPHUHHON CHCTeM. ['unoranamo-runodusapuas
cucrema.

JemMoHceTpannn

Toprper: W. I1. Iarios.

TaGnuupl u cxems: «OxHOKIETOYHEE Bozopociun», «MHorokneToynsie
BoIopociam», «bakrepuny, «Ipocreitmue», «Opradsl BETKOBEIX PacTeHui,
«CHCTeMBI  OpraHOB  1O3BOHOYHEIX KUBOTHBIX», «BHyTpeHHee crTpoenme
HACCKOMBIX», «TKaHM pacTeHuiiy, «KopHeBbie cHcTEMBIY, «Crpoenue crebngy,
«Crtpoenne aucToBOIf NIaCTUHKEY, «TkaHM XUBOTHBIX», «Ckener YeJIOBEKay,
«IlnmesapuTensHas  cucremay, «KposeHOcHast  cucremay, «/IpIxarensuas
cucrema»,  «Hepsras cucremMa»,  «Koxay, «Mblmeynas cucrema,
«Beienurensaas CHCTeMay, «IHJOKpPHHHAS cucreman, «Crpoenue MBIIIIIED,
«MIMmyHHTETY, «Kumreunononoctrsiey,  «Cxema [UTaHHUS  pacTeHui»,
«KpOBEHOCHEIE  CHCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpoeHHe ruiphiy,
«Crtpoenne muanapumy, «BHyTpenHee cTpoeHme n0%IeBOro 4yepBs», «Hepsuas
cucremMa  peib», «HepBHas cucrema JArymkw», «HepBHas cucrema
HpecMblkaiolmxesa»,  «HepBHas — cucrema  mrumpy, «HepBHas  cucrema
MJIEKOIMUTAOIMX», HepBHas cructema uenorexay, «Peduexcy.



ObopyaoBanne: ceeropoit MHKPOCKOII, MMKPONPEnapaTsl OIHOKIETOYHBIX
OpPTaHM3MOB, MHKPONpEI&paThl TKaHEH, pPaKOBHMHBI MOJITIOCKOB, KOJUIEKIIUH
HACCKOMBIX, HITIOKOXKHX, JKUBBIE SK3EMIUISIPhl KOMHATHBIX pacTenuii, repbapuu
PacTeHUH  Pa3HBIX OT/ENIOB, BJIAKHBIE npenaparbl  JKUBOTHBIX, CKeJIETHI
HOSBOHOHHBIX,  KOJIEKIMH BGECIO3BOHOYHBIX IKMBOTHBIX, CKeJeT YeloBexa,
obopynosanue s ACMOHCTPALMHA OYBEHHOIO M BO3AYIIHOIO MTUTAHMS] pacTeHui,
PAacCIlCIIICHHSA KpaxMaiia 1 0e/IKOB IO JeHCTRUEM (epMeHTOB, 06opy10BaHke 15
ACMOHCTPALMH OIBITOB M0 M3MEPEHUIO KU3HEHHOH EMKOCTH JNETKAX, MEXaHHU3Ma
ABIXATEILHBIX NBHKEHUH, MOJEIH TOJIOBHOTO MO3TE Paz/INYHBIX KUBOTHAIX.

JlaGopaTopHas paGora «Hsyuenue Tkaneit pactenuiiy.

Jlabopatopuas pa6ora «Msyuenne Traneit KUBOTHBIX.

JlaGopaTopuas paGora «Mzyvenne opraHoB 1IBeTKOBOTO pPacTeHUMD.

Tema 10. Pazmuosxenne n Pas’BATHE OPraHH3MOB

DOpMBI Pa3MHOXEHHS OPraHH3MOB: GeCronoe (BKJIOYAs BereTaTtuBHOE) M
nmonosoe.  Bugsl  Gecnonoro  pasMHOMKeHS: MOYKOBaHWE,  CHOPYJIALHS,
parmenTarms, KIoHIpORaKHe,

IMonosoe pasmuoxkerue. ITonoBbie KICTKM, MM ramersl. Meiios. Cramun
MeHo3a. [loseeHne xpoMocom B Meiiose, Kpoccunrosep. Buonornueckuit cmpicn
MeHo3a W [10J0BOrO mpomecca. Meio3 u ero wmecrto B KUBHEHHOM LIUKIIE
OPTraHU3MOB.

Ilpensapospiesoe pazsurue. IameToremes Y KUBOTHEIX. [Tonoskie xemness.
OGpa3zoBaHue u pasBUTHE OJOBBIX KIETOK. Cnepmatorenes u oorenes. Crpoenue
MOJIOBBIX KJIETOK.

OmogotBoperie u  SMGpuOHATBHOE Pa3sBUTHE JKUBOTHBIX. CIOCOOLI
OILTOIOTBOPEHUS: Hapy KHOe, BHyTpeHHee. [lapTenorenes.

Wunusnayansnoe passutie OpTaHu3MoB (OHTOreHe3). DMOPUOIOrHs — Hayka
O PasBUTHH OPraHu3MOB. Mopgozenes — odna uz 2nasusix npobaem smépuonozuu,
Konyenyus  mopghozenoe u modenu mopoeenesa. Cranuu  smbpuorenesa
KUBOTHBIX  (HA  IIpUMepe  JISCYIIKH). JApobnenne. Tumsi  apobnenus.
Hemepmunupoeannoe u HedepMmuHuposarHoe Opobrenue. Bracmyna, munw
onacmyn. OcobeHHOCTH npOGiIeHUs MJICKONHUTAIOIINX. 3apOJBIIICBEIE JIUCTKHU
(ractpyssimus). Saxnanka OPraHOB M TKAHEH U3 3apOJBIIIEBEIX THCTKOB. BiauMmuoe
BIMAHHE 4acTell Pa3sBHMBAIOLIErOCs 3apOibIIIA (aMOpHOHaNbHAST  MHITYKIHS).
3aKnajKa IUIAHA CTPOGHHUS SKMBOTHOIO KAk PE3YNBTAaT  HepapXuyecKuX
B3aNMOJCHCTBUI Te€HOB. BnusHue nHa SMOPHOHANBHOE PasBUTHE pPa3HUHbIX
(hakTopoB oKkpyKaromeit cpebl.

Poct m passurve XMBOTHBHIX. ITocTamGpronamsHELi nepuon. Ilpsmoe wu
HelpAMoe  passuthe. Passutne ¢  meramopdozom y 0ecrno3BOoHOYHBIX U
TMOSBOHOYHBIX JKHBOTHBIX. bBHONOrMYeckoe 3HadeHwe mpsvoro u HEIPSIMOTO



Pa3BUTHS, HX PACIpOCTpaHeHHe B Mpupoje. THIBI pOCTA KUBOTHBIX. DaxTopsl
PETYIILIT POCTa XUBOTHBIX M 4enoBeka. CTauu nocTamMOpHoHansHOro pas3BUTHS
Y JKUBOTHBIX W 4enoBeka. I leprosier oHTOreHe3a yenoseka. Crapenue u cMepTh Kak
OHONIOrHYeCKrE POLIECCHL.

PasmHoxenne u pasBaTHe pacreHmii. I'ameTopur u cropobur. Meiioz B
KUSHCHHOM ke pactenuid. OOpasoBaHume crnop B npouecce Meiosa.
l'amerorenes y pacrenuit. OmnomotBopenre ¥  pasBuTHE PACTUTETBHEIX
OpraHu3MoB. J[BOHHOE OIIONOTBOPEHHE Y IIBETKOBBIX pacrenuii. Obpazopanue u
pa3BUTHE CeMEHH.

MexaHu3MbI peryasanun onTorenesa Y PacTeHUN U KHUBOTHBIX.

HdemoHceTpanuu

[oprpets:: C. I'. Hagamun, X. [neman.

Tabauuer u cxemsl: «BereratusrHoe pasmHoxenue», «Tunel Gecronoro
pasMHOXeHUsD», «PasmHOXeHWE XmaMuUIOMOHAIBDY, «PazsMHOKEHUE 3BIJICHEBD»,
«PasmHOXeHue TUIPED», «Meiiosy, «Xpomocombl», «IameroreHesy, «Crpoenne
ANLEKICTKA ¥ CHNepMaro3omia», « OCHOBHBIE CTaqum OHTOTeHe3a», «lIpsmoe n
HENpAMOE  pasBUTHE», «PasBuTne Maiickoro xyka», «Pa3Butue capaHym,
«Paspurre marywkm», «JlBoitHoe OIIOZIOTBOPEHHME y LBETKOBBIX PACTEHU»,
«CTpoeHue ceMsH OJHOMONbHBIX U ABYIOJIBHBIX pacTeHU», «KU3HEeHHBIA MK
MOpPCKOH  Kamycrel», «KusHeHHbIt 1uxkn wMxa», («OKH3HeHHbIH LUK
[arlopoOTHUKAY, «KHU3HEHHBIH IUKJT COCHBI.

OGopyzoBanue: CBeTOBOH MHKPOCKOIL, MUKpOTpenaparsl SUIEKIeTOK W
CIIEPMaTO30M 108, MOJelIb «LIUKII Pa3sBUTHS JATYIIKMY.

JlaGoparopras paGora «M3yuenne CTPOCHHA TOJIOBBIX KJIETOK Ha T'OTOBBIX
MUKpPOIIpernaparaxy.

IIpakTuyeckas paGota «BBISBICHHE NPH3HAKOB CXOICTBA 3apoblIeit
MO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopuas paGora «Ctpoenne OpPraHOB pa3sMHOMKECHHS  BBICIIMX
pacTeHHIL .

Tema 11. I'eHernka — HAayKa 0 HACJIEICTBEHHOCTH M M3MEHYHBOCTH
OPraHu3MoB

Hctopust cTaHOBieHMS M DPA3BUTUS Te€HETHUKH KAk Hayku. PabGorer T.
Mewnnens, I'. ne @pusa, T. Moprana. Pojis 0TeUecTBEHHBIX YY€HBIX B Pa3sBUTHH
remetdkd. Pabotsr H. K. Koasuosa, H. . Basumnosa, A. H. benosepckoro, I'. JI.
Kapneuenxo, 10. A. ®ununyenko, H. B, Tumodeera-Pecosckoro,

OcHoBHBIE reHeTHYECKHE MOHATHS 1 CUMBOJIBL. | OMOIOrHYHELe XPOMOCOMEI,
@JICTIBHBIE TCHBI, albTCPHATUBHBIC NPU3HAKH, JOMHHAHTHBIA M pelecCHBHBIH
TPH3HAK, TOMO3SUI0Ta, '€TePO3UT0OTa, YACTAs! JIMHUS, THOPHIEI, FeHOTHII, (heHOTHIL.



OcHOBHBIE METOIbl  I'€HETHKH: rOPUIOIOTHYEeCKUil, IIUTOJIOTHYECKHH,
MOJIEKYJIIPHO-T'eHETHYE CKHH.

HdemoncTpanuu

Ioprpets: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komnsnos, H. H.
Basunos, A. H. benosepcxuii, I'. JI. Kapneuenxo, [0. A. Oununuenko, H. B.
Tumodees-Pecoscknii.

Tabauuer u cxemsl: «MeTobI FCHETHKM, « CXeMBI CKpelMBaHKSY.

Jlabopatopnas paGora «JIposoduna kak = OOBEKT FeHEeTHYECKHUX
HCCIIeIOBaHU .

Tema 12. 3akoHOMepHOCTH HAC/IEACTBEHHOCTH

Monorubpunnoe ckpemmsanue. IlepBbiif 3akoH Mennens — 3aKom
e11HOO00pas s rHOPH/IOB TIEPBOTrO MOKOJIEHMS. Ilpasusio gomunuposanus. Bropoit
3aKOH MeHZeNs — 3aKOH pPaclleIUIeHus TIPH3HAKOB, [luTonornyeckrie OCHOBEL
MOHOI'UOPHIHOTO CKpeIlKBanus. [ MIIoTe3a YHCTOTHI TaMeT.

AHaIU3UpyIOLIee CKpelHBaHKe., IIpomesxyTO9HBIN XapakTep HACIIe[0BaAHMYSI.
Paciuennenue npusHakoB npy HEMOTHOM JOMUHHUPOBAHWH.

AurulOpunnoe cxpeumsanue. TpeTuii 3axon MeHnens — 3akou HE3aBUCUMOTO
HACNICNOBAHMS ~ NPU3HAKOB.  [[UTONMOrMYECKHE  OCHOBBI  AMIUGPUIHOTO
CKpELIUBaHUS,

CuenneHHoe HacnenoBaHue npusHakoB. Paborsl T. Moprana. Crenmernoe
HAC/IENIOBAHNE T'CHOB, HAPYUICHHE CLEIUICHHS MEXIy reHaMd. XpOMOCOMHAas
TEOPHS HACIIEICTBEHHOCTH,

['eneruka nona. XpoMOCOMHBIN MeXaHH3M ONPpeACICHMS Ioa. AyTOCOMBI U
TOJIOBbIE XPOMOCOMBI. ['OMOramMeTHBI M reTeporamMeTHsId moin. [eHeTHUecKas
CTPYKTYypa I10JOBBLIX XpoMocoM. Hacnenosanue npu3HakoB, CHeNIeHHBIX C OJTOM.

['eHOTUIT KaK 11e10CTHAS CHCTEMA. IInefioTponust — MHOXKECTBEHHOE nencTBue
rema. MHOXKeCTBEeHHBIH aienusM. BsauMoneicTBHe HeaLIeIbHEIX TE€HOB.
Kommemenraprocts. Drmeras, [Tonumepus.

l'eHeTuyeckuit KOHTPOIbL pasBUTHS pacTeHH#, JXMBOTHBIX W YeIOBEKa, a
TaKKe (DU3UOJIOTHUECKUX [IPOLECCOB, MOBEACHHS M KOTHUTHBHBIX byHKOwMIL
T'eHeTrYecKkre MeXaHU3MbBI CUMOMOTeHe3a, MEXaHH3MBbI B3aUMOJIEACTBHS «XO031MUH
— TapasuT» M «XO35IMH — MHKpOOHOM». l'eHeTHvecKHe acriekThl KOHTPONS u
M3MCHCHHA HACICACTBEHHOH MH(OPMAIUYU B TOKOJIEHUSX KIIETOK U OPraHu3MOB.

JdemoHcTpauun

IMoptpeTsr: I'. Mengens, T. Mopras.

Tabmuue! U cXeMbr: «ITepBblit 1 BTOPOi 3aKOHEI Mengens», «Tperuit 3axon
Menpnens», «Ananusupyiomee ckperBanuey, «HermonHoe JOMHHHPOBAHHE,
«CLeruieHHoe  HacleOBAHNE TPU3HAKOB Y Iapozoduns», «[eHetuxka mnonay,



«Kapuotnn  uenogekay, «Kapuorun nposoduiby,  «KapuoTum IITHLBIY,
«MHo)ecTBeHHRII alnennsm», «Bsaumoneiictaue renosy.

OG6opynosanue: momens s AICMOHCTpAlliM  3aKOHOB  eAMHOOOpa3Hs
rHOPU/IOB IIePBOTO IOKONEHHS W PacllCIUIEeHUs TPU3HAKOB, MOJENb IS
ACMOHCTPAllMA 3aKOHA HE3aBHCHMOTO HACJIeIOBAHMNS NPU3HAKOB, MOMENb ISl
ACMOHCTpalluK CLEIVIEHHOrO HACHEIOBAHNS IIPU3HAKOB, CBETOBOH MHKPOCKOI,
MHKponpenapar: «J/Ipozoduiay.

[IpakTuaeckass paGora «M3ydeHne pesynbraTos MOHOTHOPHIHOrO
CKPEIMBaHHs Y 1PO30(HIbLY.

IlpakTnueckas  paGora «M3yyenne  pesymeTatosn JUTHOPHUIHOTO
CKPCLIUBAHKA Y TPO30(UIBI.

Tema 13. 3axonomepuocTn H3MEHYHUBOCTH

Bsaumopeficteue reHotmma w CPeABl TIPH  (POPMMPOBaHHHM (heHOTHUIIA.
M3menarBocTs npusnakos. KauecTsenmsre 1 KOJMYIECTBEHHbIE NpU3Haku. Bumpl
U3MCHYMBOCTH: HEHACIIEICTBEHHAS U HACJIE [CTBCHHAS.

Monnduxanuonnas msmenumsocts. Pors Cpeasl B (hOPMUpPOBAHHH
MOIM(BUKALMOHHON W3MEHUMBOCTH. Hopma peakuwn npusnaka. Bapuanuonnsrii
PAL M BapualMOHHas Kpuas (B. Horammcern). CsoiicTsa MO JU(PUKAIHOHHOH
U3MEHYUBOCTH.

['enorummdeckas uaMmerunsocts. Caolcrpa FEHOTUINMYECKON U3MEHUYHUBOCTH.
Buner renornnmyecioit usmenunsocTy: KOMOMHATUBHAS, MyTal[OHHAS.,

Kombunaruphas wiamenunsocts. Meitos H IIOIOBOH mpouecc — oCHOBa
KOMOWHATHBHOM M3MEHYHBOCTH. POk KOMOHMHATHBHON M3MEHYUBOCTH B CO3JlaHUH
FEHETHYECKOr0 pa3sHoO0pasus B IpeieNax OHOro BUIA.

Mytanuonsas u3MeHYHBOCTS. Buner Myraumii: renmsie, XPOMOCOMHEIE,
reHoMubie. CrnoHTaHHble wu MHAYLIMDOBAHHBIE ~ MyTalWH. SlaepHble U
HuTONNasMaTuyeckue Myrauun. COMaTHYeCKHE M TOJOBLIE MyTanuu. [puupne
BOSHHKHOBCHHMA ~MyTauui. MyTareHbl ¥ WX BIusaue Ha OpraHU3MEL.
3aKOHOMEPHOCTH MyTALMOHHOTO nponecca. 3aKOH TOMOTOTHYECKHX pSioB B
HACNCACTBeHHOU n3MenunBocTu (H.U. Basunos). BHesinepHast usMmenumpocts 1
HaCJIeZICTBEHHOCTE.

Onueenemura u snucenomuxa, pone  snucenemuyeckux Gaxmopos 8
HACNEO0BANU U USMEHUUSOCIIU (PeHOMUNUYCC KX NPUZHAKOB V OP2aHUIMOB.

Jdemoncrpannu

Hoptperst: I'. ne ®pus, B, Woranncen, H. 1. Basuos.

Tabmuubsl w  cxemsr: «Busl H3MEeHIMBOCTHY, «Moandukanuonnas
U3MEHYUBOCTEY), «KomOunarurnasg U3MEHYHUBOCTEY, «Meiios»,
«OnnonorBopenuey, « eHeTHYECKHE 3abosieBaHNs yenoBekay, « Bumsr MyTaLuit».



O6opynoBanue: xuBbie u repGapHBIe SK3EMIIISIPEI KOMHATHBIX pacTeHHii,
PUCYHKY (GOTOrpadmm) KHUBOTHBIX C Pa3IAYHBIMU BHAAMH HW3MEHUYUBOCTH.

JlaGoparopuas pabora «HcenenoBanue 3aKOHOMEPHOCTEH
MOJHU(UKALMOHHON  M3MEHYHUBOCTH. Iloctpoenne Bapuammonsoro psma n
BAPMALOHHONW KPHUBOI».

IMpaktuveckan pabora «Myranuu Yy Apo3oQuibl (Ha TOTOBBIX
MUKpOIIpenaparax )».

Tema 14. I'eneTuxa yeoBeka

Kapurorun uenosexka. Mesxmynaponuas [IporpamMma HCCJIeIOBaHUS TeHOMa
JenoBeka. MeToabl  HM3yYeHHS TCHETHKM  YeloBeKa: reHeaTornyeCcKui,
OJIU3HEIOBEIIA, IUTON€HETHIECKHUH, IIOMYJIAIMOHHO-CTATUCTUYECKHUIA,
MOJIeKYJISIPHO-TeHeTHYECK U, Cospemennoe OIIpe/IeIeH e reHOTHUIIA:
TMOJHOT€HOMHOE CEKBEHHPOBaHHE, MeHOTUIMPOBAHNE, B TOM YHCIE C MOMOIIBIO
T1IP-ananusa. Hacnencteennsie 3a6oneBanus denosexa. [ennsie 1 XPOMOCOMHEIE
bonesnm dyemoBeka. BONE3HM C  HACICICTBEHHON IIPEIPACIIONOXEHHOCTEIO.
3HaueHre MeIULMHCKONA TeHeTHKH B NPEIOTBPALICHUH W JICYEHUH I'€HeTUYECKHUX
3a00seBanHuil "eloBeka. MenuKo-reHeTHYeCKoe KOHCYJIbTUpOBaHue. CTBOIIOBBIE
KineTky. [ToHsTre «reneTnueckoro rpysa». DTHYECKHE ACHEKTEHI WCCIE/I0BAHNM B
0071aCTH pe/IaKTUPOBAHHSA TEHOMA H CTBOJIOBBIX KIIETOK,

I'eHeTnyeckne ¢akTOpsl MOBBITIEHHO 9YBCTBUTECILHOCTH 4YeJIOBEKa K
(DHU3UIECKOMY M XHMHYECKOMY 3aTpS3HEHMIO OKpYJKarolen cpeisl. [ eHeTHueckast
IPEIpacIoIOKEHHOCTD YEI0BEKA K MaTOIOTHSIM,

demoncTpauun

Tabmuus! u cxemsr: «Kaprotum yenoBeka», «MeTomsl U3YYEHUs] T'eHEeTUKH
4ejloBeKay, «I'eneTnueckue 3aboeBanms YemoBeKay.

Ipaxkruueckas pa6ora «Cocrasienune 1 aHaIH3 POIOCTIOBHOMY.

Tema 15. Cenexnus OpPraHu3MoB

JlomectuKanyus W CelleKUMs. 3apoXKICHHE CeTeKIMH U JOMECTUKAITHH.
Yuernue H. WM. Bapunosa o [lentpax IPOHCXOKJCHAST W MHOTooOpasus
KyJIbTYPHBIX pacTeHud. Pojib CeleKUMU B CO3NaHHM COPTOB PAacTeHHi W 1Iopox
KUBOTHBIX. CopT, mnopopa, ImTaMM. 3aKOH TOMOTOrHYECKHX psanIoB B
HACJICICTBEHHOW wu3MeH4yuBOocTH H. U, BaBunosa, ero 3navenuwe s
CCIICKLIMOHHOM paboTEhL.

Meronpr cenekumontoit paBoTsL. HckyccTBeHHBIH 0TOOP: MAaccoBEI u
VHIABUIYAIBLHBINA. Oranel KOMOWHAIIMOHHON CEJIEKIIAH. Hcnsrtanue
IpOM3BONMTENEH 1O moToMcTBY. OTGOP MO TEHOTHIY C MOMOIIBIO OLIEHKH
(penoTHIIA TOTOMCTBA U OTGOP 110 TEHOTHITY ¢ TTOMOINEIO aHanu3a JJHK.

HckyccTBeHHBI — MyTaremes — Kak METOJX  CeJICKIMOHHOH  paboThl.
Panauvonnblii 1 XuMudeckuil MyTareHes Kak MCTOYHHAK MYTall|UH Y KyJIbTYPHBIX



(hopm opraHusmoB. MCronb30BanHe TEHOMHOTO PEAAKTUPOBAHUS M METO/I0B
pexombunanThbix JJHK m1s monywenns uexomxHoro MaTepuania I CeIeKIIHH.

Ioxygenne HOJHUIUIONIOB. BuyTpusuiosas rubpunn3ams.
bnuskoponcTBeHHOE  cKpemmBamuWe, — wim uHOpuauHr.  HepozxcTBennoe
CKpeInBaHue, unk ayropunanr. I'eteposuc u ero mpuumusl. VCIONb30BaHHE
rereposuca B cenekuun. Otpanénnas ruGpuamsamms. [Ipeojonenue becrionus
MEKBHJIOBBIX TUOPHIOB. JIOCTIKEHHS CENeKIIAY PACTEHMH 1 KUBOTHEIX. «3enénas
PeBONIOYUAY,

CoxpaHeHHe U W3y4YeHHE TeHEeTHYECKUX PECYPCOB KyIbTYPHBIX PAaCTEHUI U
UX  MMKHX — DOJMYEHM  IIsl  CO3MAHHA  HOBBIX  COPTOB | TU6PUIOB
CE/IbCKOXO3SUCTBEHHBIX  KyNbTYp. Hsyuenue, coxpanenue u ynpagnenue
CEHEMUNECKUMU pecypcamil CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX HCUBOIMHbIX
6 YEJAX YAYHUICHUS CYUeCmBYIOWUX U CO30AHUA HOBLIX NOPOO, NUHUTE U Kpoccos, 6
MOM HUCTE € NPUMEHEHUEM COBDEMEHHLIX MEeMmOJO6 HAYUHBIX UCCAeO0B8aHuUll,
nepeoossix el U NePCReKmUEHsIX MexHON0U).

JleMoHeTpauuu

Ioprpersi: H. Y. Basunos, . B. Muwvypun, I'. ]I, Kapneuenko, I1. II.
Jlykesinenko, B. JI. Actaypos, H. bopnoyr, JI. K. Benses.

Tabnuis! 1 cxemsr: «LIEHTPBI IPOHCXOMNICHHS U MHOT000pasusi KyJIbTYPHBIX
pacTeHuidy, «3aK0OH FOMOIOTHYECKHX PALOB B HACIECTBEHHOI M3MEHUYUBOCTHY,
«MeTopp! cenexriuuy, «OTnanénnas rebpuansanms», «MyTareresy.

JIaGoparopuas pa6ora «Usyuenne copros KYNbTYPHBIX pacTeHUit U mopoj
JTOMAITHUX KUBOTHBIXY.

JIaGoparopuas paGota «/3yuenne METO0B celeKIun pacTeHui.

IIpaxruyeckas paGora «[IpuBUBKa pacTeHni.

IxeKkypensi «OCHOBHBIE METOIbI M JOCTHIKEHHMSI CCIICKIIMN PacTeHWd u
’KUBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIHIO, TIIIEMEHHYIO thepmy,
COPTOMCIIBITATENbHBIA Y4aCTOK, B TEIUIWYHOE XO3SIHCTBO, B nabopaTopuro
arpOYHHBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo/I0rUSI M CHHTeTHY ecKast GHOIOHS

OOBeKTEl, HCHONb3yeMble B OMOTEXHONIOTHH, — KIETOYHBIE W TKAHEBEIE
KYJIBTYPBI, MHKDPOOPIaHHU3Mbl, ux XapaKTepPUCTHKA. Tpaguuuonnas
OHOTEXHONOTHSA:  XNeGOMedeHne, MONYIEHHE KHCIOMONOYHEIX [IPOAYKTOB,
BUHOZenHe. Mukpobuonornuecknit cunres. O6BeKTH MHMKPOOHOIOTHYECKUX
TeXHOJIOTHH. [Ipon3BOCTBO BenKka, aMUHOKHCIIOT B BUTAMUHOBE.

Cosnanue TexHOIOIHI W HHCTPYMEHTOR LEJICHAIPAB/IEHHOIO W3MEHEHUS U
KOHCTPYMPOBAaHHA TEHOMOB € 1IEJIBIO IIO/yY€HHs OPTaHH3MOB U MX KOMIIOHEHTOB,
CONEpIKANX HE BCTPEYAFOLIAECs B IIPUPO/ie GHOCHHTETHIECKHE Ty TH.



Knerounas VHKeHepusa. Meronsr KynsTypsl k1eTox u TKaHEH pacTeHuit u
KABOTHBIX. Kpuobanku. Comatuueckas THOPHAM3ALMS ¥ coMaTwyeckuii
smMOpuorenes. Ucnonszopanue PAITIONAIOB B CeNeKUuu pactennit. [Jonyuenue
MOHOKAOHAbHBIX anmumen. Henonvsosanue MOHOKIOHANBHBIX U RONUKAOHATBHBLX
awmumen 6 meduyune. WekyccTBeHHOE OIIONOTBOpeHUe.  PekoHcTpyKIms
AULEKIETOK W KIOHHPOBAHHe KMBOTHBIX. MeTos Tpancmaanrammm SAEP KIETOK.
Texnonozuu 030 opoenenu, KYIbmusuposanus U MUKPOKNIOHATLHO2O
PASMHONCEHUA CENbCKOXOSATICMBEHHBIX KYTbm Vp.

XpOMOCOMHAS ¥ TreHHas MIDKCHEpUA. VICKYCCTBeHHBIH CuHTe3 reHa u
KOHCTpyHpoBanue pekomOunanTHbix J{HK. Cozdanye MPAHC2EHHbIX OpeaHU3MOg.
Hoctimxkenus wu MCPCIICKTUBBl  XPOMOCOMHOM M TeHHO UHYXEHEPUH,
OKOIOrMYeCKye 1 STHYECKHe npo06JIeMBbl TeHHOI WHIKEHEPUH.

Meminunckue OMOTEXHOIOrHH, [Toctrenomuas nU(poBas MenuIuHa, TL1P-
ANAarHocTuKa. MeTaboIoMHBIH aHaTN3, TEHOUEHTPUYECKUN aHaTH3 IpoTeoma
ICIIOBCKa [UIsl OLIEHKW COCTOSHHSA ero 310poBbs. Mcenoms3oBanue ¢TBOMOBEBIX
KneTok. Taprernas Tepanmms paxa. 3D-6uonnkenepust s paspaboTkn
(QyHIaMEeHTaNBHBIX OCHOB MEIMLHHCKAX TEXHONOIMH, CO3NAHHS KOMILIEKCHBIX
TKAHCH COYCTAaHWEM TEeXHOJOrH TPEXMEPHOrO GHONPUHTHHIA U cxaddonmunra
JULAL PCILICHHA 33124 TIePCOHANM3UPOBAHHON MeIUIIHHL].

Cosnanne BekTOPHBIX BakmuH ¢ LeJIBI0 ofecrieuenns KoMGHHUPOBAHHOI
SalUTel OT BO3Dynureneidt OPBU, ycranosienue MOJIEKYISIPDHBIX MEXaHH3MOB

QyHKIHOHUpOBaHMS PHK-conepxarmux BHPYCOB, BBI3BIBAIOLIUX 0c000 OmMacHEBe
3a00JIeBaHMsI YETOBEKA 1 KIBOTHBIX,

Aemoncrpanuu

Tabmuupr n cxembr: «Mcmons3osanue MHKPOOPTaHM3MOB B TIPOMBIIIIEHHOM
HPOM3BOACTBEY, «KieTounas umxeHepusy, «I eHHas HHIKEHEPHSI.

JlaGopaTopuas pa6ora «V3y4yenne oOBEKTOB GHOTEXHOIOI MY,

IlpakTHyeckas paGora «Ilomyderue MOMOYHOKHMCTBIX ITPOAYKTORS.

Ikekypenss  «Buorexmonorus — BXKHOHIIAS IPOM3BONMTENBHAS CHIA
COBPEMEHHOCTH (Ha GHUOTeXHOIOrMYecKoe [POU3BO/ICTBO ).

11 KJIACC

Tema 1. 3apoxnenme u PAa3BUTHE 3BOIONHOHHBIX NpeICTABICHHI B
OHoIoruN

OBomoLMonHas Teopus U, Japeuna. IIpeANOCHIIKE  BOZHUKHOBEHIS
AapBUHK3MA. JKU3Hb M HAYYHAS AesTelbHocTs U. Japsuna.

JBIDKYLIMe CHIIBI 3BOJIOIMM BHIOB 110 Y. HapBuHY (BEICOKASt HHTEHCHBHOCTS
Pa3MHOXEHHS  OpraHW3MOB, HACIeICTBEHHAS U3MEHYMBOCTh, Oopnba 3a
CYLIECTBOBAHHUE, €CTECTBEHHBIN U HCKYCCTBEHHEI 0TOOD).



Odopmnenne cunteTnueckoit Teopun oBomounn (CTD). HelitpansHas
Teopus  opomoumH. CoOBpeMEHHAsE 3BONIOLWMOHHAS — GHOMOIMSL 3HaueHne
SBOIOLHOHHOH T€OPHH B HOPMUPOBAHUH €CTECTBEHHO-HAYYHOH KapTHHBI MUpA.

Hdemoncrpannu

IToptpetsr: Apucrorens, K. Jlnnnei, JK. B. Jlamapk, 2. XK. Cent-Unep, K.
Kiosse, Y. [lapsus, C. C. Yetepukos, Y. Y. HImaneraysen, JIx. Xonpetin, /1. K.
Beunsies.

Tabmuupr 1 cxembl: «Cucrema KuBOI npupoasl (mo K. Jluanero)y,
«JlecTHMIIA XKHBBIX CyIecTB (mo Jlamapky)», «Mexanuzm (hopmupoBaHus
MPUCIOCOONeHUE y pacTeHHil W KHBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapinpyTa myrewectsus 4. Jlapsunay, «Haxonxu Y. Jlapeunay, «PopMbl 60pLOEI
3a cyilectsosanne», «llopoasr romybeity, «MHoroo6pasue KyJIbTypHEIX hopm
KarycTeb», «llopoasl nomanmaux JKABOTHBIX», «CXeMa 00pa3oBaHmsi HOBBIX BHJIOB
(mo Y. Jlapeuny)», «Cxema COOTHOIICHUs IBHIKYILIMX CMJI  DBOJIOLIMAY,
«OCHOBHEIE TTONIOKEHMS CHHTE THIECKOH TCOPUH 3BOJIFOLIMM.

Tema 2. Muxpossoaronns u eé pe3yJbTaThl

Tlomynsius Kax snemeHTapHas eqUHULA dBomounn. CoBpeMeHHBIE METO,TbI
OUCHKHM TCHETHYIECKOTO pasHOOOpasds U CTPYKTyphI nonynsauui. Msmenenue
reHO(OHAA TONYIALMH Kak JJIEMCHTAPHOE DSBOJIOIMUOHHOE SBJICHHE. 3aKoH
TeHeriueckoro papnosecnst Jlx. Xapnu, B. Baiin6epra.

OneMeHTapHble (HaKTOPLI (IBHIKYLIHE CHJIBI) 3BOJIOLUM, MyTtaumoHHbIH
npouecc. KoMOHHATHBHAS M3MEHYUBOCTS. Hpeiip renoB — cayvaiinble
HCHANpaBJIEHHbIE M3MEHEHMS 4YacTOT alielied B nonynsiusax.  Ddbext
OCHOBATENS. JIphexm OGymuinournozo zopaviuka. Chuscenye 2eHemuuecKoz0
pasHoobpaszus: npuuuHel u credcmeus. lIposenenue sghgpexma dpeiiha 2enoe &
bomvwux  u  Manwix nonynayuax.  Murpamun.  M3omsius IOy TSI :
reorpaduyeckas (pOCTPAHCTBEHHAS), BHOTOrHIeCKas (penpoaykTuBHas).

Ecrectennbiit ot6op — HAaNpPaBISIOUA  (hakTOp 3BOIIOLMN. DopmEel
CCICCTBEHHOrO  0TOOpa:  ABHKYIIMH, CTaOMIM3UPYIOLMH,  pasphIBAIOLLHiL
(muspynruBHsii). [ToioBoit oT6Op. BO3HUKHOBEHME U 3BOMIOLHS COLMAJIBHOTO
TOBEJICHUS KUBOTHBIX.

[Ipucriocobnennocts  OpraHusMoB  Kak Pe3ylbTar  MUKPOSBOJIOLIUH.
BosHukHOBeHME  mpucnocobienuit Yy ~ OpranusmMoB.  ApoMOp(GO3Bl  u
unmoanantauuy. Ilpumepsr npucrocobnennii y opranusmos: Mopdonoruueckue,
¢usnonornyeckue, Onoxumuueckuwe,  moBeneHYeCKHe.  OTHOCHTENBHOCTE
NPHCIIOCOOICHHOCTH OPraHU3MOB.

Bug, ero xpurepmm u CTpyKTypa. Bunoobpasosanme xax pe3yabTaTt
MHKpO3BOJIOIMU. M3omamms — kimouesoii (akTop BHHOO6GPA3OBaHMS. Ilytn u
COCOOBI BU1000pa30BaHm: aJlIoNIATpUYEcKOoe (reorpaduueckoe),



CAMIIATPHYECKOE  (OKOJIOTHYECKOE),  «MIHOBEHHOEY (momunnonan3anms,
rubprnusanms). JUMrensHoCTD 9BOMIOLIMOHHBIX [TPOIIECCOB.

Mexanusms1 hpopmMupoBanms GHONOrHYECKOTo pasHooOpasus.

Pons  sBomoumonnoit  Guomormn B pa3paboTKe HayYHBIX METONOB
CoXpaHeHus dnopasHoobpasus. Mukpossomromyst 1 KO3BOJIIOIHSA 1apa3uTOB U UX
X035€B. Mexanusmbl (opMHUpOBaHuMs YCTOMYMBOCTH K AaHTUOMOTHKAM M CIOCOGEI
0OpbBOBI C HEl.

HeMoHceTpanuu

Hoprpetsr: C. C. Yersepuxos, . Maiip.

Tabauuer u cxemsr: «MyTanuonHas U3MEHYUBOCTEY, «llonynsmuonnas
CTpYKTypa BUIa», «CXemMa NpOsBIeHHs 3aKOHA Xapau—Baiiubepray, «J[Bmxymme
CHJIBL SBOJIIOIMMIY, «IKOJOTHYECKas W30S IOy JIALMA CeBAHCKOH (openny,
«l'eorpaduueckas M3ONANUA  JIHCTBCHHUIIEI CHOMPCKOH M JIMCTBEHHHITI
AaypcKoin», «I1omyIauoHHEIe BOJIHBI YHCIEHHOCTH XHIITHUKOB H XepTB», «Cxema
JAEHCTBUS eCTECTBEHHOIO orbopa», «Popmel GopsOel 32 CYIIECTBOBAHHEY,
«HMamycTpuansHeli Menanusmy, «KHBbIe Hckomaembie», «IlokpoBurenscrrennas
OKpacka JKABOTHBIXY, «IIpenynpesxnarormas OKpacka JKWBOTHBIX),
«DU3HONOTHYECKUE  aJaNTalHmy, «lIpHCTIOCOONEHHOCTE  OPraHmM3MoOB 1 ed
OTHOCHTENLHOCTEY, «Kputepun Bujay, «BUIBI-IBOHHUKMY, «CTpyKTypa BUnIa B
Ipupoje», «Crnocobel BHI006pazoBaHusy, «l'eorpauyeckoe Buz00GpazoBanme
TPEX BHAOB NaHABIWE», «DKOIOrHYECKOe BUJI000pa30BaHue BUIOB CHHHIY,
«Ilomurnoue! pacreruity, «KaryctHo-pesieunsiit rubpuy.

Ob6opynosanue: repGapuy pacTeHui, KONIEKIAY HaCEeKOMBIX, Yyyena ITHL A
3BEpeH C NpUMEPaMH Pa3TUYHBIX NPHUCTIOCOONIEHNH, uydena nTum u 3Bepen
Pa3sHBIX  BHJOB, TepOapuu pacTeHHH  GIH3KHX BUJIOB, 00pa3oBaBIIMXCS
Pa3IMYHBIMHU CHIOCOOAMU.

JlaGopatopuasi paGora «Brinenue H3MCHYHMBOCTH y ocobeli onHoro
BHJIa».

JlaGopaTtopnass  paGora «IIpucmocobnennst  opraHm3MOB W ux
OTHOCHTEIIBHAS LIEJIeCO00PaA3HOCTE).

JlabopaTopras paGora «CpaBHeHHME BHIOB [0 MOp{onorHyeckomy
KPUTEPHIOY.

Tema 3. Makpossomonus u eé pe3yabTaThI

Meroznsl  M3ydeHHs  MaKpOIBOMIOIHH. [laneonTonornveckue  MeTo/H!
M3ydeHmt - spomounn. Ilepexoinsie GopMBl M HIOreHeTHUecKHe PsIIbI
OpPraHKU3MOB,

buoreorpaduueckne meromsr usydenms spomonnn. CpaBHenwe (ropsl u
(hayHbl MaTepHKOB M OCTPOBOB. Buoreorpaduueckue obnactu Sen. Bungi-
OH/IEMHKH U PEITUKTHI.



Ombpuonornyeckue u CPABHHUTEILHO-MOP(ONOrHIECKHEe METOE] H3yYeHUs]
OBOJIIONMK. ['eHeTHYeckHe MexaHM3ME! JBO/IIOLME OHTOTEHE3a W TOSBIEHMUS
SBOJMIOUMOHHBIX  HOBUIECTB. | OMONOrMuYHLle i AHAJIIOTHYHBIE  OPraHbl.
Pymumenrapusre Opralbl W  aTaBU3MBL. Monekynﬂpﬂo-rcHemquKHe,
Onoxmmmueckpe MaTeMaTHieCkue  METOIBl  H3yueHHs 3BOJIIOTIHH.
['oMonoruyssie rempr, CoBpementble MeTO/1bI IIOCTPOCHHUS (UIOICHETHUECKUX
JI€PEBbEB.

XPOMOCOMHEIE MyTaIHH 1 IBOOLIUSI TEHOMOB,

Obume 3akoHoMepHOCTH (paBuia) 5BOMIONUH, lpunyun cmenw GyHryul,

Heo6parumocts SBOJIIOLMU. ANANTHBHAS paauanus. HepaBHOMepHOC-TE- TEMIIOB
SBOJIIOLIUH.

JdeMoHcTpanuu

Ioptpersr: K. M. bap, A. O. Koganesckuii, ®@. Mromnep, D. Iexkes.

Tabnuupl u cxemer: «DUNOreHeTHYECK ML PAA JoWanu», «ApxeomTepuxcy,
«3Bepo3y6OrIe Amepsn»,  «Creronedansmy, «Punmodute»,  «CeMennnie
TIAIIOPOTHUKKY, «bHOreorpapuueckre 30HEI 3emiuy, «/[petid KOHTHHEHTOBY,
«Penuktey, «Havanpusie CTafud SMOPHUOHANBHOIO PA3BHUTHS IO3BOHOYHEIX
KABOTHBIX», «[ omMonoruumpe y AHATOTMYHBIE  OpraHbD», «PynumeHT,
«ATaBU3MBD), «XPOMOCOMHbIE HAOOpBl dYemoBeka wu lmumIianse», «[ masHbre
HaIpaBaCHUS 3BOIONUIY, «OO61IHe 3aKOHOMEPHOCTU 3BOIOLHNY.

Ob6opynosanue: KOJUICKLIMH, Tepbapyu, MyJsiKM HCKOIAEMEIX OCTaTKOB
OPTaHU3MOB, MYJISKU TOMONOTHYHBIX, AHAJIOTUHBIX, PyIUMEHTAPHBIX OPraHOB I
aTABH3MOB, KOJITEKIIMM HACEKOMEIX.,

Tema 4. Ipoucxoxaenne u Pa3BHTHE KU3HH Ha Jemule

Hayunele runoress TIPOUCXOXKNEHUS XKM3HM HA 3emie. AGuoreHes u
nancnepmus. JlonayyHsle rmpencrasienus o 3APOKACHUN KHU3HM (KpealnoHu3m).
I'mnotesa nocrostaEOroO CaMO3apOKACHUSA JKU3HH U €8 OLPOBeP:KEHHe ONbITavy .
Penu, JI. Ciannanmanu, JI, IMactepa. ITporcxork 1eHMe XH3HM | acTpoduoaorus.

OcHoBHBIE STaIlbl HEeOpraHuyecKou 3BOJIIOLIHAH. Ilnanerapnas
(reonornyeckas) sBomrONHS. XUMAYECKas: IBOIOIUSL. AOHOTeHHEIH  cHHTE3
OPTaHMECKUX BEIUECTB M3 Heoprasuveckux. Ompir C. Munnepa u I'. IOpu.
O6pazoBanue HOIMMEPOB  u3 MoHOMepoB. Koanepsarthas rumoresa A. N
Onapwuna, runoresa niepBruaHOro Oynbona Jix. XomnmeiiHa, remeruueckas THUIIOTE3a
I'. Ménnepa. Pu6o3umsr (T. Yex) m rumoresa «vmupa PHK» V. T'un6epra.
Dopmuposanme MeMGpan u BO3HUKHOBEHHE MPOTOKIETKH.

Hcropust Bemmn u metonsr ed M3yuenus. lckonaemele opranudeckue
ocratk. I'eoxponomorus u ed MeToAbl. OTHOCHTeNbHas W  a6COMIOTHAS
F€OXpoHOIOrHsL. I eoXxpoHonoruueckas myana: DOHBI, 3Pbl, NEPUOIBI, STIOXH.



Havaneneie stamg OpraHnyeckod sBomouuu. IlogBienue u SBOTIOIMS
[EPBBIX KIIETOK. DBONIOIMA MeTaboIn3ma. BosuukHOBeHNe TIepBEIX SKOCHCTEM.
CoBpemenHbie MHUKpPOOHbBIE OHOMIEHKH KaK aHasor NIEPBBIX Ha 3eMiIe coOOIIecTs.
CrpomarosuTsr, IIpoxaproTst 1 3yKaproTHL,

Ipoucxoxnenue sykapuor (cumOuorenes). DRonoUKOHHOE POHCXOKICHUE
BUpPyCOB. TlpoucxoxaeHue MHOTMOKICTOYHEX OprasusmMoB. Bo3aukHOBeHMe
OCHOBHLIX I'DYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHoBHBIe 3Tamel 3BOMFOMHH BBICIINX pacTeHuil. OcHOBHEBIE apoMopdo3sI
pacTenuid. BeIxom pactenmii Ha cyury. IlosiBiende criopoBbix pacTeHuit u
3aBocBaHMe MMM cymu. CeMeHHBle pacTenus. [TponcxoxneHne BETKOBBIX
pacTeHwuid.

OcHoBHBbIe STamel 3BosIONUH KMBOTHOTO Mupa. OcHoBHbIE apomopdhossi
KUBOTHBIX. Benjckas dayna. KemOpuiickuit B3pbIB — mostBICHHE COBPEMEHHBIX
TUoB. TlepBrie XopaoBble K uBOTHBIE. JKU3HE B BOZle. DBOJIOLHNS MO3BOHOYHBIX,
IIpoucxoxnenne ampu6uit u peranui. Ilponcxosx/ieHne MieKonuTaomux u
ntui.  IlpuHnun  xmouesoro apoMopdosa. OcBoeHHE 6eCr03BOHOYHBIMY 1
[TO3BOHOYHBIMY JKUBOTHBIMH CYIIIH,

Passutne xusHu ma 3emie mo opaM U TepHojiaM: apXei, mpoTepo3oii,
Najeo30i, Me3030i, KaitHO3OM. Ob1as XapaKTepuCTUKa KIUMara wu
reonormieckux mpoueccos. ITosBaenne u paciser XapaKTePHLIX OPraHU3MOB.
YrneobpasoBanue: ero ycinosus u BmsHme Ha Fa30BBbIi COCTAB aTMOChEPHL.

MaccoBeie BEIMUPaHHS — 9KONOTHYECKHe KPU3UCHI npouuioro. [puuunsr u
CACNICTBUA MaccoBbIX BbIMHpaHHA. COBpeMeHHbIIH OKOJIOTMYECKHM KPH3HC, ero
ocobenHoctH. [Tpobrema COXpaHeHns1 OMopa3HOOOpasus Ha 3emie.

CoBpemennas cucrema Oprannieckoro mupa. Ilpunuunel Knaccmpukamum
Opranu3MoB. OCHOBHbIE CHCTEMATHYECKHE TPYTIIBI OPTAHH3MOB.

JeMoucTpanun

Ioptpersi: ®. Penu, JI. Crnamnanuasmu, JI. [Tactep, U. U. Meunukos, A. U.
Ormapun, JIx. Xongeiiy, I Ménnep, C. Mumnep, T [Opu.

Tabmune! u cxemsr: «Cxema omsira O, Penm», «Cxema omsira JI. [Tacrepa mo
M3YHICHHIO CcaMO3apoXJIeHus >ku3Hu», «Cxema onbita C. Musinepa, T'. 1Opu»,
«DTamel  HeopraHWYECKOii SBoyronuu»,  «l'eoxpoHomaoruueckas LIKaJIa,
«Havanbuble sTanel opranuueckoii dBOJIONHIY, «(Uxema obpaszoBanus syKaproT
IyTéM cuMOnorenesa», «CHcremMa KUBOM npupoas», «CrTpoeHme Bupycay,
«ApomMopdo3sl  pacTeHmii», «Punnodutsr», «OnHOKIETOIHbBIE BOZIOPOCIIIY,
«MHOTroKneTOYHbIE BOJOpOCINY, «Mxny, «Ilamoporankmy, «Ionocemenune
pactenusa», «Oprabl IBETKOBBIX pacTeHun», «Cxema pa3sBHTHS XHBOTHOIO
MHDPa», «ApOMOP(O3bI KUBOTHBIX, «ITpocreiimmey, «Kumewrnononoctasiey,
«[Tnockue 4EPBUY, «Hnenucronoruey, «PbIOEBIY, «3€MHOBO/THBIEY,



«[Ipecmbikaroimuecsy, «lITnrpeny, «Mnexomuraomyey, «PasBHTHe >SKH3HM B
apXercKkoi spey, «PasBuTHe KH3HM B NPOTEPO30HCKON 3pe», «PasBuTHE KH3HA B
Taneo30MCKoi apey», «PasBUTHE JKH3HU B Me3030HcKoMl 3pen, «Pa3BuTHe xu3HM B
KalHO30#iCcKOl 3pey, «CoBpemennas cucrema OPraHu4ecKoro Mupay.

O6opynosanue: repbapum pacreHuit pasUUHBIX OTHAEIIOB, KOJIIEKIHU
HACEKOMBIX, BITAXHBIE NPENapaThl KUBOTHbIX, PaKOBUHBI MOJUTFOCKOB, KOJLICKIIAN
UTIIOKOXKHX, CKENEeThl IMO3BOHOYHBIX KMBOTHBIX, Yy4yeja MTHL H 3Bepeif,
KOJUICKIIMKA OKaMEHeNOoCTeld, MOMe3HbIX MCKOMAeMEIX, MYJSDKH OPraHUYecKuX
OCTaTKOB OPraHH3MOB.

Bupryanenas  maGopartopmas pabora  «MopenupoBanue  OMBITOB
Munnepa—IOpu o usydenuwo abuorenHoro CHHTE3a OPraHUYEeCKNX COESOMHEHNH B
NIEPBUIHOH aTMocdepe).,

JIaGoparopuass pa6ora «M3yuenne u ommcaHWe WMCKOmMaeMbIx OCTaTKOB
APEBHUX OPraHU3MOBY.

Ipaktuyeckan paGora «M3ydenne ocobennocreil CTPOEHHs pacTeHuM
pa3HBIX OTIENIOBY.

Mpakruueckas paGora «3yuenue OCOGEHHOCTEH CTPOEHUS O3BOHOTHDIX
KHUBOTHBIX).

Tema 5. [poucxoxaenue Ye10Bexa — aHTPOMOIreHe3

Pasriens! n 3a1aun anrpornonoruy. Mertozs! anTpononoruuy,

CranoBnenue npesacrasienuii o IIPOUCXOXKICHUM YENOBeKa. PelurHosHbe
BO33perHus. CoBpeMeHHbIe HayUHble TEOPHH,

CX0/1CcTBO 4esoBeKa ¢ KUBOTHRIME. CucTemarnueckoe HooX)eHue YeoBeKa.
CBuzerensctBa  CXONCTB2  uenmoBeka ¢ KUBOTHBIMH:  CPaBHUTEJIBHO-
MopQorornyeckue, sMOpuonoruueckue, cbmmﬂoro-ﬁmmmuqecme,
noseneHyeckre. OTNUYNs YeloBeKa OT KUBOTHEIX. IIpavoxokaenre 1 KoMIIeKe
CBA3AHHBIX ¢ HUM NPU3HAKOB. Pa3zBuTHE rONOBHOrO MO3ra u BTOPO# CUTHATBLHOM
CUCTEMEI,

JBrxymue cunst (paxropsi) aHTPOIOreHe3a: OUONOTHYECKHE, COLMATbHLLE.
CooTHouenne GHONOTHYECKHX U COLHATEHBIX (aKTOpOB B aHTpomOreHese,

OcHoBHBIe cTagum amTpororenesa. Panmue Y€I0BEKOOOpa3Hble 06Ee3bsIHbI
(IPOKOHCYIIBI) U paHHME MOHTHIB — OBLIHeE NPEIKH YEIOBEKOOOPAa3HEIX 00e3bIH U
Mozied. ABCTPATONHUTEKH — JIBYHOIHE NpeaKn mrozed. HYenosek ymelbli, mepssie
H3rOTOBIICHUS OpyIuN Tpyna. YenoBek NMpAMOXOMAIAL u NIEPBbIM BBIXOI JOJel
3a  npenmensl  Adpukn.  Yenosek reiiiens6eprekui.  —  o6mmit [IpenoK
HCAH/EPTAIIECKOTO 4eNOoBEKa M Yel0BeKa pasyMHOro. Yenosek HCaHIepTaIbCKUA
KaK BHJ JIIOJIEH XONOAHOTO KiamMara. Yenopex PasyMHBIH COBPEMEHHOTO THIIa,
ACHHUCOBCKHH 4YE€NOBEK, OCBOEGHHE KOHTMHEHTOE 3a npeaenamu  Adpuxu.
[laneorenernka v naseoreHoMuKa.



SBOJIIOLUS COBPEMEHHOro 4esnoBeka. EcrecTBeHHLIH 0TOOp B TIOMyJAIMAX
qenoBeKka. MyTanmoHHBIH nponece n noxAMopQu3M. TIomyIsiHOHNbIe BOJTHEL,
Apelid TeHOB, MUTpanus H «QGhEKT ocHOBaTENsY B TNOIYJIALMAX COBPEMEHHOIO
YeJI0BEKA.

Henoseueckne pacel. [lomstie o pace. boibime packl: eBporeowmHas
(eBpasuiickas), aBCTPaJlO-HErPOMAHAS  (3KBATOPUANbHAS), MOHTOIOU THAS
(asmarcko-ameprKanckas). Bpemst u mytm paccemenust wemosexa mo IJIaHeTe.
EnnrersBo  wenoseweckmx  pac. Hayunas  wecocrostensnocts pacusma.
[Ipucnocobnennocrs uenoseka K Pa3HBIM  yCTIOBUAM  OKPY)KAlOIIEH Cpejbl.
Biusinue reorpaduueckoii Cpembl W npeda reHOB Ha MopQomormio u
(usnonoruio yenosexa,

Mexaucnunnunapasle  MeTomsl B tuzuueckoii (Guonoruyeckoii)
AHTPOTONIOTHK.  DBOJNIOLMOHHAS ~ AHTPOTIONOTMS 1 11aJIC0aHTPOOJIOTHS
HCIIOBEHECKUX TONyJsiuui. brocoumansable vccnenoanms NPUPOJIBI YeJIOBEKa.
Hccreopanme ko3Bomonuu 61ooruueckoro u COLIMA/IBHOTO B YETIOBEKe.

leMoHeTpanuu

Hoprperer: Y. Mapsun, JI. JTuku, 8. 5. Poruncxuit, M. M. Tepacumos.

Tabnuuel u cxemsl: «MeTop AHTpOTIONOrHIY, «I"0N0BHOM MO3r YenoBexay,
«HemnoBekooOpa3Hele 06e3bsHbY, «CKeTeT 4YenoBexa u CKeJIeT IIMMIIaH3e»,
«PynmMMeHTBI 1 aTaBH3MBDY, «JIBHIKYIIHE CHITBI aHTPOIIOTeHE3a», « DBONIIOLUOHHOE
APCBO  4esioBeKa», «ABcTpanonuTex», «Yeqopek ymeneld», «Yenosek
IPAMOXOAAINUIY, «J[eHHCOBCKUIT YenoBery «Heanmepransip, «KpomaHbOHIIE,
«IIpenxn yenosekay, « ITATbI SBOMOLHH 4esoBeKa», «Pacel yemosekay).

OGopynoBanue:  Myspku OKAMEHEJIOCTeH, MpeAMeTOB  MaTepHasbHOIN
KYIBTYPEL ~IPENKOB  YeNOBEKa, PENpOLyKIHu (pororpaduu) kaprun ¢
MUGbOTIOrHueckKUMY 1 GUBIeiicKIMH CIOJKCTaMH IIPOUCXOXKIEHHS 4ellOBeKa,
(oTorpadum Haxo10k HCKOMAEMBIX OCTATKOB 9€JI0BeKa, CKEJIeT YelloBeKa, MOelb
HCpella 4CIOBEKAa M uepema IIMMIIAH3E, MOJIENb KUCTH YeloReKka i KHCTH
IMMIAH3€, MOZIENM TOpCa IPEIKOB YeIOBEKA.

JlaGopatopnas paGora «V3yuennme ocobentocTeit CTPOEHUST CKellera
YCJI0BEKA, CBA3aHHBIX C MIPSIMOXOK ICHIEMY.

IlpakTHyeckan paGora «V3yueHre 3KONOTHYECKAX afanTammii 4EII0BEKa.

Tema 6. Dxomorus — mayka o B3AHUMOOTHOLICHHAX OPraHMIMOB W
Ha0PraHU3MEHHBIX CHCTEM € OKPYIKAIO LI e cpenoi

3apoKneHne W pa3BUTHE SKOJOTHU B Tpyaax A. I'ymbonsara, K. ®. Pynse,
H. A. Ceseprosa, D. I'exxens, A. Tencou, B. H. Cykauépa. Pasnensr u samaun
IKONOTUH. CBA3b SKOTOTHHY C IPYTUMHA HAYKAMH.



Metoamr sxonoruu. ITosessie HalmoeHus1. OKCIIEPHUMEHTBl B 3KOJIOTHH:
lpnpoxnbie u  mabopatoprele. Mogennposanne B 3KOJIOrvH. MOHHTOPHHT
OKPYKaIOIIeH CPelibl: JIOKAIbHBIH, PerHoOHaNbHbII 1 TTI00ATBHEI,

3HaYeHHe  IKONOTMUECKHX  3HAHUI AJist HeloBeKa.  DKOJIOrMYecKoe
MHUDPOBO33pE€HHE KaK OCHOBa CBs3el YejoBevecTsa ¢ npuponon. ®opmuposanue
SKOJIOTHYECKOM KYIbTYPBI M 3KOJIOTHHYECKO I'PaMOTHOCTH HaCElIEHHUS.

HemouncTpanuu

[Toprpeter: A. I'ymbonear, K. . Pynre, H. A. Cesepuos, D. ['exkens, A.
Tenciu, B. H. Cykaués.

Tabmuuer u cxemsr: «Pasnens SKozoruw», «Metoapl skonorum», «Cxema
MOHMTOPHUHI'a OKPYKAIOIIEH Cpe/Ibly.

JlaGopaTopuas pabora «H3yvenne METOJI0B 9KOJIOTHYECKHUX
HCCICTOBAHUI.

Tema 7. Opranusmel u cpena obuTanus

OKoJioruueckue GpakTops! u 3aKOHOMEPHOCTH X jeiicTBus. Knaccubukanus
SKOJIOrHYecKuX (pakTopoB: abroTHUeCKHE, OMOTHYECKHE, AaHTPOIIOreHHBLE., O6miue
3aKOHOMEPHOCTHU [EWCTBUS SKONOTHYSCKUX daxTopos. ITparuio MuHEMyMa (K.
Inpenrens, 0. JIubux). TonepaHTHOCTE. OBPUOHOHTHBIE U CTEHOGHOHTHEIE
OpraHU3MBI.

Abrotnyeckue ¢akroper. Cser Kax dKosoruyeckuit akrop. Jleficreue
Pa3HBIX yHaCTKOB COTHEYHOIO CHEKTpa HAa OPraHH3MEL DKOIOrHYecKUe CPYIIIBI
PAaCTEHMH M JKUBOTHEIX II0 OTHOILGHHIO K ceery. CuruaibHas ponb cBera.
@oronepruoauzm.

Temnepatypa kak sxomormueckmit dakrop. JlefcTrre TeMIIEPaTypbl Ha
opranusmsl. Ilolikunorepmusie u TOMOHOTEPMHBIE OPraHU3MBI. OBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MEL.

BrnaxHocTs Kak skomoruuecikuii daxTop. ITpucnocobienns pacrenuii x
HOANCPXKaHNI0 BOAHOrO Oananca. Knaccupukamus PaCTEHUM 10 OTHOLIEHHIO K
Bozie. [IpucnocoGnenus KMBOTHEIX K H3MeHEeHHIO BOJHOIO PEXHUMA.

Cpensl ofutanus opranusmos: BOZHAk, HA3eMHO-BO3MyLIHAs, MOYBEHHAS,
rIyOMHHAsS — [OANOYBEHHas, BHYTPpHOpraHusMeHHas.  Dusuxo-xuMuyeckme
0COOEHHOCTH cpenl OGUTaHUS opraHusMoB. IlpucnocoGienns opraHusmMoB K
KH3HHU B PA3HBIX CpE/iax.

Buonornueckue purtmer. Buemnne u BHYTpeHHHEe puTMbl. CyTOYHble H
TOAUIHBIC PUTMBL. 1IpHCIIOCOOTEHHOCTE OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHH KH3HH.

KusHennsle (opMbl opramusmos. [loHsTHe 0 IKM3HEHHOH (opme.
JKusnennsie Gopmbl pacTenmii: ACPEBBS, KYyCTADHUKH, KYCTAPHUYKH, MHOTOJIETHHE



TPaBbl, OJHONCTHHE TpaBhl. JKHU3HEHHEE (OPMBI  KHUBOTHBIX: FAIPOOHOHTEI,
reoOHOHTEI, a3p061oHTEL. OcoBeHHOCTH CTpOeHHS M 00pasa KU3HH.

buoruveckue paxTopsl. Bumel  GHoTHueckmx B3aUMOACHCTBHIA:
KOHKYPEHITUA, XHIHAYECTBO, CUMOMO3 U ero dopmer. [Tapasurusm, KooTIepanmus,
MYTyaau3M, KOMMEHCaNIu3M (KBapTUPaHTCTBO, HaxneOHu4IecTBo). HeTpoduueckue
B3aUMOJCHCTBUA  (TONMYECKHe, (popuveckue, (abpudeckue).  3HaueHue
OMOTHYECKUX  B3aMMOIeHCTBH AL CYyIIECTBOBAHUSA OPraHU3MOB B cpene
oburanust. [Tpunnmmn KOHKYPEHTHOT'O HCKITFOYEHUS.

HemMoHcTpannn

Tabmauer u cxemsl: «Dkonormyeckue dakrope, «CetoBoif CIICKTP»,
«OKOJIOTMYECKUe TPYIIIBI KUBOTHBIX MO OTHOLUCHHMIO K CBeTY», «TemnokpoBHbie
KHBOTHBIE», «XONOIHOKPOBHBIE >KMBOTHBIEY, «DU3MOOTHYECKHE aJaNTalHHn
JKUBOTHBIX», «Cpensl obuTanus OpranusMoB», «buonoruueckue PUTMBIDY,
«Kusznenubie  (opmsi pacTenuity,  «)KusHeHHble  Popmel YXUBOTHBIX»,
«DKOCHCTEMa IHAPOKOIUCTBEHHOTO Jecay, « IKOCHCTEeMa XBOUHOTO Jecay, «llerrn
NMUTaHNS), «XUITHAYECTBOY, «IlapasuTsmy, «Konxypenmmusy, «Cumbmo3y,
«Kommencanmzmy.

OGopynoBanue: repbapun PacTeHHil M KMBOTHBIX, MPHUCTIOCOGICHHBIX K
BIUSHUIO  PAsTMYHBIX OKOJOTHYECKHX (DaKTOPOB, repbapiy  CBETOMHOOMBEIX,
TEHEIFOOUBBIX U TEeHEBBIHOCTUBEIX pacTeHui, CBETOJIIOOUBEIE, TeHETIOOHUBLIE U
TCHEBBIHOCIIMBbIC KOMHATHBIC PACTEHHS, TePOAPHH U KOILIEKIAN TEIIOIOOUBEIX,
3UMOCTOMKHX, MOPO30YCTOHYHBEIX pacTeHmii, yydena OTHUL H 3BepeH, repbapuu
PacTCHUH, OTHOCSIIUXCS K TUTpoduTam, KcepopuTaM, Me30(puTaM, KOMHATHBIE
PACTCHMS NTAHHBIX I'PYTII, KOJUIEKIIHH JKHBOTHBIX, OOUTAIONIAX B PasHEIX Cpenax,
repdapuu ¥ KONWIEKIMM pacTeHmii u KHBOTHBIX, 00Ja/1a10IIMX dYepTamu
TIPHCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHSM YCIIOBUH JKM3HM, repbapum w
KOIUICKIMY PAaCTeHMH W JKUBOTHBIX PA3THYHBIX JKH3HEHHBIX (GopmM, KoIIeKIIH
KUBOTHBIX, Y4aCTBYIOIIMX B PA3THYHBIX OHOTHYECKUX B3AUMOICHCTRISX.

Jlabopatopuass pa6ora «BrsBrenue NPHCTIIOCOONEHU OPraHU3MOB K
BIUSAHHUIO CBETaY.

JlabopaTopuasi pa6ora «BrsBrenue OPHCTIOCOONICHHE OPraHU3MOB K
BIIMSTHUIO TEMITEPaTyphD».

JlaGopatopnas pa6ora «AuatoMmyeckie OCOOEHHOCTH pacreHuil 13
Pa3HBIX MECT OOUTAHUSY,

Tema 8. Jxomorus Buaos u MOy LM i

OKONOTHYECKHE  XapaKTepUCTHKH momynauuu.  llomynsmust  kax
Guosoruveckas cucrema. Pojs HEOMHOPOAHOCTH CPe/ibl, (PU3MYECKHX OAPHEPOB U
OCOOEHHOCTEN GHOJNIOTHH BHUIIOB B (OPMHUPOBAHHH MPOCTPAHCTBEHHO CTPYKTYPHI
nonynsnui. OCHOBHBIE TOKA3aTeNn MOIy/SIMK:  YUCIIEHHOCTh, IUIOTHOCTE,



BO3pacTHasd M I0J0Basg CTPYKTYPa, POKIAEMOCTh, TPHPOCT, TeMIl pocra,
CMEPTHOCTb, MATPALIHS.

OKOJIOTMYeCKas CTPYKTypa HOMyJsiuun. OleHKa UUCTICHHOCTH TIOMYJIALIHH.
JlMHAM¥Ka TIOMYIALMA W €€ peryisuus. BHOTHYeCKHil IIOTEHLHAJT TIOIYJISAIHH.
MogenupoBanye IMHAMHKH Oy JISLIAHN. Kpussle pocra uncnennocTu HOILY ISILIUH.
Kpussle BpDKuBanus. Perymsnus umcieHHOCTH MOMyJsSIUK: poib (aKTopos,
SABUCAHIINX W HE 3aBHCALIAX OT ILTOTHOCTH. DKOJIOTHYECKUE CTPATErMH BUIOB (r-m
K-crpaterun).

ITorsTHe 00 3KOMOTUMYECKON HUIIIe BUIa. Mecrooburanue, MHoromepnas
MozcCae sKomorudeckod Humwm Jx.M. XaTyumHcOHA. Pasmepsr sxonoruueckoii
Huumd. [loTennmanbHas v peanu3oBaHHAs HUILIM.

Bun xak cucrema momymsimit. Apearnsl BHJIOB. Buasl M WX XH3HEHHbIE
CTPaTernu. DKOJOTUIECKHE IKBUBATICHTHI,

3aKOHOMEPHOCTH IIOBEICHHA U MUTpaluil JKUBOTHBIX. bBHOIOrMueckue
WHBA3UH YY>KEPOIHBIX BHUIOB.

HAemoncTpanun

[optpet: [lx. Y. XaTunncoH.

Tabmuuer m  cxemsl:  «DKomormyeckue XapaKTEPUCTUKU  TTOMYJISAIUMY,
«IIpoCTpaHCTBEHHAs  CTPYKTypa nomyJsinuu»,  «BospacTHele  mmpamumbi
nomynsanumy,  «CKOPOCTb — 3ace/iieHus MOBEPXHOCTH — 3eMiu PasIUYHBIMU
opranusMamm», «MoJiens 3K0JOrHIecKol HUILK Jlx. Y. Xaruunconay.

Ob6opyznoBanue: repdapuu pacTeHHi, KOIUICKIINH KUBOTHEIX.

JIaGoparopnas  paGora  «IIpucriocobneHus  cemsH pacTeHuii K
pacceneHuo.

Tema 9. Dxostorusi coobmeerB. IKOJOrHIECKHE CHCTEMDL.

CoolmectBa opranusmoB. BHouenos u ero CTpykTypa. CBssm mexny
OpraHM3MaMu B OHOIIEHO3E.

JKochCTeMa Kak OTKpbiTas cucrema (A. JIk. Tencnu). @ynknuonansHBIE
OIOKH OpraHu3MOB B SKOCHCTEME: MPOAYLUEHTbl, KOHCYMEHTBI, peIyLEeHThI.
Tpoduueckue yposun. Tpoduueckue menu u cerw. Abuotuueckue Groku
sKocucTeM. 11o4BbI M Wikl B 3KOCHCTEMaX. KpyroBopoT BermecTs i moTok SHEPIruu
B DKOCUCTEME.

OcHOBHBIE — mOKazaTenmu  3KOCHCTEMBL.  Buomacca  m IIPOIYKITHUS.
OKooradeckne MMpamMu/Is YHCes, GHOMACCHI H SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotxu. Dryxmyayuu.
Hanpasnennbie 3aKkoHOMepHbIE CMEHBI COOBIIECTB — cykueccud. [lepBudnbie u
BTOPUHHBIC CYKIECCHMM M WX NPUYUHBL AHTPOIOIeHHbIE BO3ICHCTBHS Ha
cykueccnn. Knnmaxcaoe cooBiectso. Bruopa3soo6pasue u momaoTa KpyroBopoTa
BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.



IIpuponusie sxocueTeMer. xocucmems 03€p u pek. JKrocucmemur mopeii u
OKeanoe. Ikocucmemvr mynop, necos, cmeneil, nycmbltb.

AHTpOIIOTEHHBIE  3KOCHCTEMEL Arpookocrictema. Arponenos. Pasiigus
MEIYy aHTPOTIOT€HHBIMHU M IPUPOAHBIMH SKOCHCTEMAMM.

YpbookocucreMbl. OCHOBHBIE KOMIIOHEHTL] ypboskocucrem. T'opoxckas
bropa u ayna. CunanTponusaims TOpOACKOM (ayHsl. Buonormueckoe u
XO3THCTBEHHOE 3HAUCHHE arPOIKOCUCTEM U ypGoskocucTem.

3aKOHOMEpPHOCTH (GOPMHPOBaHUS OCHOBHBIX B3aUMOJIEHCTBUN OPraHU3MOB B
SKOCHCTEMAX. Pone KkackadHozo s¢hhexma u 8UO08-20UPUKAMOPOE  (KilioUeEbIx
81008) € DYHKYUOHUPOSAHUY SKOCUCTIEM. [Tepenoc sHeprum u Bemects MEX Ty
CMEXKHBIMU 3KOCHCTEMaMH. Y CTOHIMBOCTD OPraHH3MOB, NONYJSUHUNA U 9KOCUCTEM
B YCIIOBUSIX €CTECTBEHHEIX U aHTPOIIOT€HHBIX BO3ICHCTRHIL

Mexarnuzmur 6030eticmeus SAEPASHEHUL  PA3HBIX  MuUnoe Ha
cybopzanusmennom, opzanusmention, NONYNAYUOHHOM U SKOCUCTNEMHOM YPOBHSX,
OCHOBbL  SKONO2UYECKO20  HOPMUPOGAHUA — AHMPONOZEHHO20  8030eticmaus.
Mertononorust MORMTOPUHTA eCTeCTBEHHBIX 1 AHTPOIIOIEHHBIX SKOCUCTEM.

Hemoncrpanuu
[Toprper: A. JIx. Terciu.
Tabauuer u  cxemsr: «Ctpyktypa  OuomeHo3a»,  «DKOCHCTEMA

HIMPOKOJIMCTBEHHOTO Jieca», «JKOCHCTEMa XBOMHOIO jreca, «DyHKIMOHAIbHBIE
TPYIIEL OPraHU3MOB B 5KocucTeMe», «KpyroBopor semects B KOCHUCTEMEY,
«Llenu nuranns (nacTGumuas, ACTPUTHAS)Y, « IKONIOTHYECKAs TUpaMuzIa qHCEID?,
«OKoIoruyecKas IUPaMUa GHOMACCHDY, «IKOIOrHIecKas MMpPaMKla SHEPIUMY,
«O6pasosanme Gomnoray, «Ilepsuunas Cykueccus», «Boccranosnenue neca nocie
noXxapa», «JKOCHCTEMa 03epay, «ArporeHo3y», «KpyroBopor BemiecT u 1oTok
SHEPruu B arpoueHosey, «IIpumeps: ypboskocucremy.

OGopynosanue: rep6apuu PaCcTeHHH, KOIIEKLIHH HACEKOMBIX, yydqena NTUI] U
3Bepei, repdapum KyJibTYPHBIX U AMKOPACTYIUX PACTEHUI, aKBAPUYM KAK MOJIENH
SKOCUCTEMEL.

ITpaxTuveckas paGora «M3ydenue u onucanme ypOOosKOCHCTEMBIY.

JlaGopaTtopnas paGora «V3ydeHue pasHOOOPAsHS MENKUX [TOYBEHHEIX
WICHACTOHOTHX B Pa3HbIX 3KOCUCTEMAXY.

IKCKYpeHst « DKCKYPCUSI B THITMUHEBIH Guoreorenos (B nybpaBy, GepesHsik,
CJIbHHK, Ha CyXOIOTIbHBIN WK TIOWMEHHBI JIyT, 03epo, 00J0TO)».

IKCKypeust «DKCKypeust B arposKOCUCTEMY (Ha IO WJIH B TEIUIUYHOE
XO03SIACTBO ).

Tema 10. Buocdepa — riobanbnas sxocueTema

buocepa — obmwennanerapuas o6onouxa 3eMuM, THe CyllecTByeT WM
CYLICCTBOBAJIA JKU3Hb. Pa3BuTue npencrasnennii o Guocdepe B Tpygax . 3rocca.



Yuenne B. 1. Bepranckoro o 6uocepe. O6nacty Grocdepsr i eé coctas. Kupoe
BEILECTBO OHOCHEPBI U €10 BYHKIHA.

3aKOHOMEPHOCTH CYIIEeCTBOBAHMS 6uocdepsr. OcobeHHOCTH Ouochepsr Kak
rIo0alIbHOM KocucTeMsl. JIuHAMUYeCKoe pasHoBecue B 6rochepe. KpyroBopors:
BEIECTB M OMOreOXHMHYECKHE LIAKIIbI (yraepona, azora). PuTMuuHOCTE stBeHMH
B Ouocdepe.

3onaneHOCT GHochepsl. [IoHATHE O GHOMe. OcHOBHBIE OHMOMBI CyIIH:
TYH/Pa, XBOHHBIE Jleca, CMEILAHHbIE U ITHPOKOJIMCTREHHbIE 1eca, CTeIH, CaBaHHbL,
HyCTBIHH, TPOIINIECKHE JIeCa, BBICOKOropbsi. KUMar, pacTurenpHbii 1 YKUBOTHEIH
MUP OUOMOB CyIIH.

CTpyKTypa 1 (QyyHKLMS KHBEIX CHCTEM, OICHKA KX PECYPCHOIO MOTEHIAAIA U
OnocdepHbIx ByHKIHIL.

HemMoncTpauuu

[Toprpetsr: B. Y. Beprazackuii, 9. 3iocc.

Tabmuuer n cxemsr: «eochepsr 3emmn», «Kpyrosopor azora B pHupoae»,
«Kpyrosopor yriepoma B mpHpome», «Kpyrosopor kucnopona s IIPUPOJIEY,
«KpyroBopoT Bozsl B mpupone», «OCHOBHBIE GUOMBI cyumy, «Knumarnueckue
nosica 3emmuy», «Tyrzpa», «Taiiran, «CMemanubiii Jecy, «IlupokoTucTBeHHBIH
neey, «Crensy, «CaBanHa», «[lycThimsm, «Tponmyeckuii necy.

Obopynosanue: repbapuu pacreruii pa3sHbIX OMOMOB, KOJUIEKIIUH KUBOTHEIX.

Tema 11. YenoBek u okpyixamomas cpeaa

OKOJIOTHYECKHE KPH3HCHI MW HX npu4uHbl. BospeilictBie wemoseka Ha
Orocdepy. 3arpssHeHre BO3MYIIHOH cpejib. Oxpana Bo3gyxa. 3arpssHenue
BOIHOH cpezmsl. OxpaHa BOHEIX PECypcoB. Paspymenne mnoussl. Oxpana
NOYBEHHbIX pecypcoB. MI3aMeHeHMe K1uMara.

AHTPOIIOTeHHO? BO3/IEHCTBYE Ha PACTHTENbHBIN 1 KUBOTHEL mup. Oxpana
PACTUTE/ILHOTO U JKMBOTHOTO MHpa. OCHOBHBIC HPHHLMIBI OXpPaHbI [IPUPOJIEL.
Kpacubie xuuru. OcoBo OXpaHseMBle TpupoaHsie Tepputopum  (OOIIT).
boranudeckue canpl u 300m0rHUeCKHe [apKH.

OCHOBHBIE NPUHIMIIBL YCTORYHBOTO pasBUTHS YeNOBEYECTBA ¥ [IPUPO/IBL.
Panuonansroe  npupopomons3oBanme  u COXpaHeHHe  OWOIOrMYecKoro
pasHooOpasus 3emuiu. O61me 38KOHOMEPHOCTH [J00QIBHBIX 3KOIOTHYECKUX
Kpu31CoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3HCA U €T0 BEPOSATHBIE MTOCIICACTBHYS.

PasButne meTonoB moumropuHra PasBUTHS ONACHBIX TEXHOrEHHBIX
nponeccoB. Cucmemnvie uccredoeanus nepexoda i pecypcocbepezaioweii u
KOHKYPeHmMocnocobHoil anepeemuxe. Buonozuueckoe pasnoobpasue u buopecypchi.
Hayuonanvvie  unpopmayuonnvie  cucmemer, obecneuueaiowue docmyn K
UHPOpMayUU NHO  COCMOSHUIO OMOCTLHLIY  6udos U akocucmem. QcHoewi



sKOpeabunumayuu  sxocucmem U cnocobos bopvbbl ¢ buonoepexcoerusmu,
Pexoncmpyxyus moperux u nazemnoix sxocucmen.

HemouncTpannu

Tabmauer  wu  cxems::  «3arpssuenue armochepsl»,  «3arpsa3HeHue
TAApOchEPsI», «3arps3Henue I0YBbLY, «[lapaukoBeiit  sbdexry, «Ocobo
OXPAHACMBIC IPUPOJIHBIE TEPPUTOPUIY, «Mosenn ynpasinsemoro Mupay.
O6opynosanue: dotorpadum oxpaHsIeMbIx pacTeHHd u KUBOTHBIX KpacHoii
Kuurd Pocceutickoi ®enepaumu, KpacHoit Kuuru peruoHa.



ILTAHUPYEMBIE PE3YJIbTATHI OCBOEHMSI MPOIPAMMGBI 1O
BHOJIOT'MH HA YPOBHE CPEAHEIO OBIIETO OBPA3OBAHUS

JAYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnupaer Tpe6oBaHMS K pe3yNbTaTaM OCBOEHHS
OOYHaIOUIMMICA  TIPOrpaMM  CpeHero  OBIIero 00pa3soBaHUS: THMYHOCTHEIE,
METalpeIMETHBIE W IPEIMETHEIE.

B CTPyKType JUYHOCTHBIX Pe3yibTaToB OCBOEHHUS [IPOrpaMMEI 110 OHOIIOrHH
BBIZICJICHBI CJIIEAYIOIIHE COCTABISIIOLIME: OCO3HAHME obyuaromumucs POCCUMCKOH
IPaXJIaHCKOU MIEHTHYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH
M CaMOOUDPCACICHHIO,  Haiuwue Momusayuu K OOYHEHHIO Ouonorum,
yeienanpaenennoe paseumue BHYTPEHHHX yOCKNEHMHA JHYHOCTH HA OCHOBE
KIIOYEBRIX IEHHOCTCH M HCTOPHYECKHMX TPAMMLMI PasBUTHS GHONOTHUECKOro
3HAHWS, 20MOBHOCMb U CNOCOBHOCMbL 00YHaIOIIMXCA PYKOBOICTBOBATECS B CBOGH
AEATENLHOCTH  LIEHHOCTHO-CMBICTIOBEIME ~ YCTaHOBKAMH, NPHCYLIUMH  CHCTEME
Omonornyeckoro  o6pasoBaHUs,  Haruyue npaeoco3nanus  3KO0IOTUYECKOH
KyJIbTYPbl, CHOCOOHOCHIU CMasUumMb TIEITH U CTPOUTD KI3HEHHbIE [LIAHbL

JIAYHOCTHBIE Pe3yNbTATHI OCBOEHHS [IPOTpaMMBI 110 OMOJIOIHU JIOCTUTAIOTCS
B CIMHCTBE Y4eOHOM U BOCIHTATEILHOM ME€ATCIbHOCTH B COOTBETCTBUHU C
TPaIHIHOHHBIMU POCCHICKIMH COLIUOKYILTYPHBIMH, HUCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU NICHHOCTAMH, IPHHATHIMA B OGLICCTBE NpaBHIAMU HOpMaMHu
TIOBEJICHUS M CIIOCOOCTBYIOT IIPOLECCAM CAMOINO3HAHHUS, CAMOBOCIIMTAHMS n
CaMOpasBWTHs, PasBUTHUA BHYTPEHHEH IIO3MIMM JIMYHOCTH, NaTpuoOTH3MA H
YBXKCHUS K 32KOHY W MPaBONOPSAIKY, HeIOBEKY Tpyaa u CTapiieMy IOKOIEHHUIO,
B3aMMHOIO yBa)keHMsl, Oepe)KHOro OTHOMIEHHS K KyNbTYPHOMY HaCIeIuI0 |
TpajiyisM MHOTOHAL{MOHATBHOTO Hapona Poccuiickolt ®enepanmu, IIpUpoJie u
OKpy’KaroLie# cpere.

JIMYHOCTHBIE pe3ybTaThl OCBOSHMS yiebHoro mnpemmera «Buonorusy»
/IOJDKHBL OTPAKATh TOTOBHOCTh U CTIOCOGHOCTE 00Yy4alOIMXCsl PyKOBOACTBOBATHCS
copMupoBaHHO# BHyTpeHHel Mo3uIHei JTUYHOCTH, CHCTEMOW I[EHHOCTHBIX
OPHUEHTAIIAH, IMO3UTUBHBIX BHYTPEHHHMX  yOexneHui, COOTBETCTBYIOIIUX
TPAAHIHOHHBIM [ICHHOCTAM POCCHICKOrO OOINECTBA, PACHIMPEHHE KU3HEHHOI'O
OIBITa M OMBITA ACATC/IBHOCTH B POIECCE PEATH3AUHH OCHOBHBIX HarpasIeHUM
BOCIIMTATCJIBHON AEATENbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kmaHckoro BocnuTaHus:

c(hOPMHUPOBAHHOCTE IPAKIAHCKOM TTO3MALIUN 00ywJaromerocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCHICKOro 00IecTRa;

OCO3HAHHE CBOMX KOHCTHTYUMOHHBIX INpaB ¥ 06s3aHHOCTEH, yBakeHue
3aKOHa U IIPABOIOPS/IKA;



FOTOBHOCTE K COBMECTHOMN TBOPYECKOM JIeITeNbHOCTH IIPH  CO3JaHUM
Y4EOHBIX NMPOEKTOB, pemenny Y4eOHBIX M I103HABATETEHLIX 387184, BBITIOJIHEHUH
Ouomoruueckmx SKCTIEPUMEHTOB;

CIIOCOOHOCTH  OmpesensaTs COOCTBEHHYIO MOZUIHIO 110 OTHOLICHUIO K
AIBIICHIAM COBPEMEHHOM JKU3HH U OOBSICHSTD €&,

YMEHHUE YUWUTBIBATH B CBOMX ACHCTBUSIX HEOOXOOUMOCTE KOHCTPYKTHBHOTO
B3aUMOIEHCTBHSA TI0Ael C pasHBIMH yoexneHusiMu, KYJIbTYPHBIMU IIEHHOCTIMU U
COLMATBHBIM I10JI0KEHHEM;

FOTOBHOCTE K COTPYIHHYECTBY B [IPOLECCE COBMECTHOIO BBIMTONHEHMUS
YUYEOHBIX, [O3HABATE/NBHBIX K MCCICNIOBATENIbCKUX  3a1a4, YBaKHUTEIbHOIO
OTHOIICHUS K MHEHHIO OIIOHEHTOR NpU  OOCYXEHUH CIOPHBIX BOIIPOCOB
Ouosnorngeckoro COZlepKaHUS;

TOTOBHOCTE K I'YMaHHTApHON H BOJIOHTEPCKOI AESTENBHOCTH;

2) NaTPHOTHYECKOr0 BOCIHTAHMSI:

c(hOpPMHUPOBAHHOCTE poccHiicKOi TPaXx1aHCKOM HIEHTUYHOCTH,
TIATPHOTH3MA, YBAXKEHHS K CBOEMY Hapoiy, 4yBCTBA OTBETCTBEHHOCTH Mepej
Pomunoii, FOPAOCTA 32 CBOM Kpal, CBOIO Ponuny, croit g3pix u KYJbTYDY,
IIPOMLIOE ¥ HACTOSMIEe MHOTOHAITHOHATBHOTO Hapona Poccuu;

HCHHOCTHOE OTHOLICHHE K PUPONHOMY HACIEIMIO U MAMSTHHKAM MTPUPOJIBL,
RocTkeHusiM Poccun B Hayke, Hekycerse, CTIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh  OLEHHMBATH BKIAK POCCHHCKHX YYEHBIX B CTAHOBJICHHE K
pasBuTHE OMONOIUM, MOHUMAHHS 3HAYCHHS OMONOTMM B TO3HAHMM 3aKOHOB
[IPUPOZIBL, B KU3HHU Y€I0BEKA H COBPEMEHHOTO obmiecTna;

uaenHas yOexI8HHOCTE, TOTOBHOCTE K Coyxenuio n 3amure Oteuectsa,
OTBETCTBEHHOCTH 3a €0 CyAL0Y;

3) 1yXOBHO-HpAaBCTBEHHOIO BOCIIHTAHUS

OCO3HaHHE JyXOBHBIX IEHHOCTEH POCCHIACKOrO HapoIa;

cOpMHUpPOBAHHOCTE HPABCTBEHHOTO CO3HAHMS, 3THYECKOTO MTOBE/ICHNUS,

CIIOCOOHOCTE OLIEHHBATH CUTYALlMI0O M NPUHUMATh OCO3HAHHBIE perireHus,
OPHCHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI H [IEHHOCTH;

OCO3HAHHE JIMIHOTO BKJIA/a B IOCTPOSHHE YCTOHYMBOTO Oyaytuero;

OTBETCTBEHHOE OTHOIICHWE K CBOMM PO/IMTEIIAM, CO3TAHUIO CEMbH Ha OCHOBE
OCO3HAHHOIO NPUHATHS IEHHOCTEH CeMEMHOH IKU3HM B COOTBETCTBUU C
TPaJHLMsIMU HaponoB Poccuy;

4) 3cTeTHYECKOro BOCHMTAHUS:

SCTETHYECKOE OTHOLIEHME K MUPY, BKIIOYAs 9CTeTHKY ObITa, HAYYHOrO W
TEXHHYECKOro TBOPYECTBa, CIIOPTA, TPYa, OBIIEeCTBEHHEIX OTHOIIICHHUI;

[TOHHMaHHE SMOITMOHAIBHOTO BO3JIEHCTBHS KUBOM NPUPOJIBI M €€ IIEHHOCTH;



TOTOBHOCTE K CAMOBBIPAKEHHIO B Pa3HBIX BHAAX MCKYCCTBA, CTpEMJIEHUE
IPOABIATE Ka4€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢m3nveckoro BocnMTaHMS, (popmMupoBaHusl KyJIBTYpHI 310pPOBbs H
IMOUHOHAJABHOT0 01Ar0NOIyYHA:

TIOHHMAHKE H peanu3aliks 3J0pOBOro ¥ 6e30macHoro obpasa >ku3HH
(310poBOe  nMTaHWe, COOMOZEHHE TUIHEHHYECKHX IIpaBUIl ¥ HOpPM,
COAAHCHPOBAHHBIM pEXKHM 3aHATHH U OTIBIXa, PeryiuspHas (QuInyeckas
aKTHBHOCTB), Oepe)KHOro, OTBETCTBEHHOrO H KOMIIETEHTHOTO OTHOLICHHS K
COOCTBEHHOMY (PU3HIECKOMY T [ICUXHYCCKOMY 3/I0POBBIO;

[IOHMMAaHWE I[IEHHOCTH IIPAaBHJl WHIMBHIAYAIbHOIO M  KOMIEKTHBHOIO
0e30MaCHOTO [MOBE/IEHHS B CTYAIIHAX, YIPOIKAFOIIIX 3/I0POBBIO M XKU3HU JIOJIEI;

OCO3HAHME ITIOC/IE/ICTBUH ¥ HENPHATHS BPCAHBIX MPHUBBIYEK (ynorpe6neuus
aJIKOroJ1sd, HApKOTHUKOB, KypeHHs);

6) TpyaoBOro BocnuTaAHUN:

FOTOBHOCTE K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYIOMO0HE;

TFOTOBHOCTE K aAKTHBHOM JEATENbHOCTH TEXHOJIOTMYECKOH W COllMAIEHON
HAIPaB/ICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MIAHMPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO I€ATENIBHOCTE;

HHTEPEC K pasiHiHbIM cepam NpopecCHOHATEHON IesITebHOCTH, YMEeHHe
COBEpIIATh OCO3HAHHBIH BBIOOpP Oymymed mnpodeccuu wu peaIu30BBIBATE
COOCTBEHHBIE YKM3HEHHBIE [IAHBI;

FTOTOBHOCTE U CIOCOOHOCTH K 0OPa30BAHHIO U camoo0pa3oBaHui0 HA
NPOTSKEHUN BCEH JKU3HU,

7) 3KOJIOTHYECKOT0 BOCIIHTAHNUS;

SKOIIOTUYECKH 11eJIeco00pasHoe OTHOLIGHHE K IPUPOAE KAk HUCTOYHUKY
JKM3HHM Ha 3eMiie, OCHOBe eé CYILeCTBOBAHH,

[OBBIIICHKE yPOBHS SKOIOTMYECKOH KyJBTYPHL: NPHOOpPETCHHE OIBITa
[VIAHAPOBAHUS  TOCTYNIKOB M OLEHKM MX BO3MOXHBIX IOCHCACTBHAN IS
OKpY KaroLen cpepl;

OCO3HaHME I7100AIBHOTO XapaKTepa JKOMOTHYeCKHX MpobieM nyTel ux
peLueHus;

CIIOCOOHOCTH  HCIO/Ib30BATh [IPHOOpETaeMBle IpH H3y4YeHUH Omosioruu
SHAaHWA W yYMEHMS NPH pEIIEHUH TNpoOIeM, CBA3aHHBIX C pPALUOHAIBHBIM
[IPUPO/IONIOIB30BaHUEM  (COONIOZIEHNe  MPaBUI  TOBEJACHHS B IpUpO/IE,
HallpaBJICHHBIX HA COXPAHEHME PABHOBECHS B SKOCHCTEMAX, OXPaHy BHJIOB,
dKoCHCTEM, Orochepsr);

AKTHBHOC — HeNpUATHE  NEHCTBMI, TNPUHOCAIIMX Bpeld OKPYXalouei
IPUPOIHON Ccpefe, yMeHHe IPOTHO3UPOBATH HeOIaroNpUATHBIE KONOTHYSCKHE
TOC/IEACTBHSA NPEANPHHUMACMbIX JeHCTBUIL U NIpeOTBPAILATH UX;



HaJIUIHE PasBUTOTO HKOJIOIHYECKOro MBIILIEHHNS], 9KOIOTHYECKOH KyNbTypbl,
OIIBITA JesITeIbHOCTH OKOJIOTMYeCKOM HaIpaB/IeHHOCTH, YMEHHs
PYKOBO/ICTBOBATBLCS UMH B II03HABATEIBHOM, KOMMYHUKATHBHON W COLlMATBHOM
[IPaKTUKE, TOTOBHOCTH K YYacTHIO B NPaKTHYECKOM NeSTeNIbHOCTU 3KOJIOrHYECKOit
HampaBIeHHOCTH;

8) nenHocTn Hayunoro nosuanus:

c(hopMHUpPOBAHHOCTS MHPOBO33pDEHHS, COOTBETCTBYIOLIErO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HAYKH W OOIECTBEHHOL IIPAKTHKH, OCHOBAaHHOTO Ha MHAJOre
KyJIBTyp, CIIOCOOCTBYIOMIEr0 OCO3HAHMEO CBOEr0 MECTa B NOTUKYIbTY PHOM MHpE;

COBEPLICHCTBOBAHHE S3BIKOBOM M YHTATENLCKON KYyIbTYPBI KakK CpencTBa
B3aMMOJCUCTBHS MEXKIY JIFOIBMH U MO3HAHMS MHUpa;

[IOHUMaHue crneuuduKa OHONOTHH Kak HayKu, OCO3HaHus e€ pomu B
(GOpPMHUPOBaHUM PALHOHANBHOTO HAyqHOIr0 MBIIUIEHHUS], CO3JAHUH LENOCTHOIO
PEICTaBICHUS 00 OKPYKAIOIIEM MHpPE KaK O €IHHCTRE IIPUPOJIBI, HeloBeKa
O0IIeCTBa, B MO3HAHKH IPUPOMHLIX 3aKOHOMEPHOCTE! W pellleHHn podiem
COXpaHEHHUs IIPUPOJHOTO PABHOBECHS;

YOXKIEHHOCTE B 3HAYMMOCTH Onomoruu st COBPEMEHHOM LUBUIIU3ALINY:
obecreveHus HOBOTO YPOBHS PasBUTUS MEOMIUHBI, CO3JAHUE NEPCIIEKTUBHEIX
OuoTexHONOrMH,  CIIOCOOHBIX PeIIaTh  pecypcHble  MpoGIEeMbl  pa3BUTHA
HC/I0BEYECTBa, ITOUCKA IIyTeH BBIXOAA U3 TI0GATBHEIX IKOJIOTUYSCKUX MpobneM u
obecmeueHus  rnepexoga K YCTOMYMBOMY  pasBUTHIO, PallMOHATBHOMY
HUCIIOIb30BAHUIO TIPUPOAHBEIX PECYPCOB W (GOPMHPOBAHNIO HOBBIX CTaHIApPTOB
KU3ZHH,

SaMHTEPECOBAHHOCTh B MOJYYEHHH OMONOTHYECKHMX 3HAHMI] B LeNsX
HOBBIIEHNA  00Iueld  KymeTypsi, CCTECTBCHHO-HAYYHOM TI'PAMOTHOCTH, Kak
COCTaBHOM 4YacTW ()YHKIIMOHAJILHO TPaMOTHOCTH 00ydaromuxcs, (hopmupyemoii
IIPK M3YYE€HUU OUOJIOIHH;

[IOHMMAaHUEe CYIHOCTH METOAOB IO3HAHHS, HCIIONIb3YEMBIX B €CTECTREHHBIX
HayKaxX, CIIOCOOHOCTH WCITONIE30BATE [TOy9aeMble B3HAHUS JUIS aHaln3a o
OOBACHEHHS SBIICHMI OKPYKAIOIIEero MUpa U HPOHCXOMSNINX B HEM HU3MEHEHUI,
YMCHHE JienaTh OOOCHOBaHHbIE 3aKTIOYCHHS HA OCHOBE Hay4YyHbIX (akToOB U
UMEIOIIMXCS TAaHHBIX C IIEIbIO [0y YeHUs AOCTOBEPHBIX BBIBOJ[OB;

CIIOCOOHOCTh CAMOCTOSATENEHO HCIONBE30BATE Ouonorudeckue 3maHus IS
PEIICHUS TPOOIIEM B peaibHbIX KU3HEHHBIX CHTYaIHsX;

OCO3HAHME NCHHOCTH HAYYHOH AesITeNbHOCTH, IOTOBHOCTE OCYILIECTBIATE
IIPOCKTHYIO H UCCNEIOBATEIbCKYIO e TeTHOCT HHJIUBHUYaIbHO 1 B TPYIIIIE;

FOTOBHOCTE M CIOCODHOCTH K HCIIPEPBIBHOMY  00pasoBaHui0
caMo00pa3oBaHuIo, K AKTUBHOMY IIOJly4€HHIO HOBBIX 3HaHHN 10 OMOJOIMH B
COOTBETCTBHM C JKU3HEHHBIMH MOTPEGHOCTSIMA.



METANIPEJIMETHBIE PE3YJIbTATBI

Meranpeaverasie pesymbratsl 0cBOCHHS y4eOHoro mpenmera «BHONOrHsY
BKIIIOYAOT:  3HAYUMBle 17isi  (OPMHUPOBAHHUA MHPOBO33peHns 00yyaronmxces
MEHKAUCIHTIIMHAPHBIE (MEXKIIpeIMETHbIE) 0bLIeHaY HbIE MIOHATHS, OTPAKAIOIIUE
HCIOCTHOCTD HAYYHOU KAPTHHEL MHpa ¥ CHeNU(HKY METOLOB TIO3HAHHUS,
HCTIOMBSYEMBIX B ECTECTBEHHBIX HayKax (BELIECTBO, SHEPrHs, SBIEHHe, nporiecc,
CHCTCMA, Hay4HBIA (paKT, IPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
uccnenoBanye,  HaGMIONEHWe,  HM3MepeHue, OKCIEPUMEHT ¥ JpyTHe);
YHUBEPCAIbHBIE y4eOHBle HeHCTBHA (MO3HABATE/BHELE, KOMMYHUKATHBHEIE,

peryJIsiTUBHEIE), obecrnevyuBaromue (bopmupoBanue GyHKIHOHANBHOI
TPAMOTHOCTM M COLMANbHOM KOMIIETCHIMM 0O0YdYaloliuXcs; CIOCOBHOCTS
obyuaromuxcs MCII0JIb30BATE OCBOEHHBIE MEXTUCIUIUINHAPHBIE,

MHUPOBO33DEHYECKHE 3HAHMS W  yHUBEpCANbHble Y4eOHBIE JelCTBUS B
[IO3HABATEJILHOW M COLMAILHOU TIPaKTHKE,

B pesynerate wusyuemus Guonorum Ha YPOBHE CpefHero o6Iuero
obpaszoBanns y o6yudarorerocs OymyT chopmMupOBaHbI TO3HABATEIbHBIE
YHUBCPCANlbHBIE yUeOHBIE NeHCTRIS, KOMMYHHUKATHBHELE YHHUBEpCaJbHbIe yueOHbIe
JICHCTBUS, PETYTATUBHBIE YHUBEPCANBHBIE y4eOHBIE IeicTBMA, COBMecCTHas
JCATEIIBHOCTb.

Meranpenmernble pe3ynbTaThl OCBOSHUS POTrpamMMBbl  CPEIHEr0 OOIIero
00pa3OBaHMA L0JDKHBI OTPAKATE:

OBaagenne  ynuBepcaabHBLIME y4eOHBIMH NO3HABATEIbHbIMH
JeHCTBUHAMM:

1) GasoBbIe Jornyeckue AelcTBHS:

CAMOCTOSITCJIBHO  (DOPMYJIMPOBATh M AKTYalH3HPOBATH npobaemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJb30BaTh TIPU OCBOCHWM 3HAHUN IIPUEMBI JIOTMYECKOr0 MBbIILTCHNS
(aHammM3a, CHHTE3a, CPABHEHNS, KIaccupuKaium, 06061eHNs ), PACKPBIBATE CMBICIT
Ouonoruecknx MOHATHH (BBLIENISTH UX XapaKTepHbIE MPU3HAKK, YCTAHABIUBATE
CBA3M C JPYTMMH [TOHATHAMH);

OMPEACIATL LeMH ACATENbHOCTH, 3a1aBas [apaMeTpsl W KPUTEPHH HX
AOCTUAEHHA, COOTHOCHTD PE3YNBTaThI AEATENBHOCTH € [IOCTABICHHBIMHU LIEISAMH;

HCIIOTB30BaTh OMOJIOrHYECKUe TOHSATHS JUIS OObSICHEHHs (hakToB U ABIECHUH
KMBOH NPUPOJIEI;

CIPOUTL  JIOTHYECKHE pacCykKIEHUs (MHAYKTUBHBIE, JeAYKTHBHBIE, IO
AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M NPOTUBOPEYHS B PACCMATPHBAEMBIX
SIBJIEHHAX, (POPMYIMPOBATH BEIBOBI M 3aKITIOYEHNAS

NPUMEHSTE  CXEMHO-MOJIEIbHbIC CpeAcTBa  Jisi  TpeJCTaRICHHS
CYIIECTBEHHBIX CBS3¢H M OTHOLICHHN B M3ydaeMBIX GHOJIOIHYECKUX o0BeKTax, a



TAKXKe  TIPOTMBOPEYMHM  pasHOTO  pOAA,  BHISBICHHEIX B PasIUYHBIX
WH(POPMALIMOHHBIX HCTOYHHKAX;

paspabaTbiBaTh NIaH pelueHds NpoGIEMbI ¢ YUETOM aHalu3a UMEIOLIUXCS
MaTepHabHBIX X HeMaTepHaIbHbIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B ICATETBHOCTD, OLIEHMBATH COOTBETCTBHE PE3YJIBTATOB
L[€/151M, OUEHMBATh PUCKH TOCACACTBUMN AEATEALHOCTH,

KOOPAMHHMPOBATE M BBIMONHATE pabOTy B  YCIOBUAX PEANBHOTO,
BUPTYaJlbHOrO H KOMOMHHPOBAHHOTO B3aUMO,ICHCTBHS

Pa3sBHBATh KPEATHBHOE MBIILICHUE [IPH PELICHNAH X H3HEHHBIX TIPOGIEM.

2) DazoBbIe HCC/IENOBATEIbCKHE JeiiCTBHN:

BIANICTh HABBIKAMU YUeOHO-UCCIeI0BATENLCKOM U POEKTHOI! JeSTeNBHOCTH,
HaBBIKAMH  paspemieHusi  nmpo0yieM, CHOCOOHOCTBIO M I'OTOBHOCTEIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIleHHs IPAKTHUECKNX 3212, IPAMEHEHHIO
PA3IUYHBIX METOIOB ITO3HAHMUSA,

HCTIONIB30BATE  PA3MMYHBIC BUIbl JEATENBHOCTH 10 MOMYYEHHIO HOBOIO
3HAHWA, €ro HHTEPIPETAllH, NPeoOpasOBaHMI0O U IPUMEHEHWI0 B yueGHBIX
CATYalMsX, B TOM HHCJIE TIPH CO3AHUHU YYEOHBIX U COLMATIBHBIX IPOEKTOB!

(GopMHUpPOBATE HayYHBIH THII MBIIUTCHNAS, BIATETH HayYHOM TEpMUHOJIOTHEH,
KITIOYEeBBIMU MTOHATHAMHE B METOJAMU;

CTABUTE U (OPMYIUpPOBATH COOCTBCHHBIE 3ajaud B 00pazoBarensHOM
AEATeNBHOCTH U KM3HEHHBIX CHTYALHIX;

BRIABIISITE - [IPUMHHHO-CNEACTBCHHBIC CBSI3M W aKTyalu3WpoBaTh 3ajady,
BbI/IBUTATh TWUIOTE3y €€ pelleHHs, HaXOAUTh apryMEHTHI /Uls J0Ka3aTelbcTRA
CBOMX YTBEPXKICHUI, 3a/1aBaTh [1apaMeTPhl U KPUTEPHH PelLeHNUS,

dHATM3MPOBAThL IOJYYEHHBIE B XOAE pPENICHWS 3a[1auu  pe3yJbTaThl,
KPUTUHECKN OLICHUBATbL WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHME B HOBBIX
YCIIOBHSIX;

AdBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATE [IPUOOPETEHHDIH OIBIT:

OCYIICCTBIATE LETeHANPABICHHBIM MOMCK IIePEHOCa CPElCTB W CIIOCOOOB
JEHCTBYS B MPO(ECCHOHAILHYIO CPEY;

YMETb INICPCHOCUTD 3HAHUS B IIO3HABATE/LHYIO M IPAKTHYECKYIO OG/IACTH
YKU3HE IS TeIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX NIPEIMETHEIX 00acTeil;

BBIIBUTATh HOBBIC W/IEH, MPEJJIaraTh OPUTHHATBHbIC TOAXOAb H PEIICHMUS,
CTaBHTB ITPOOIIEMBI H 38/1a49H, JIOMYCKAIOLIHE albTePHATHBHBIE peLIeHus.

3) paGota ¢ undopmanneii:

OPHUCHTHPOBATHCA B PA3TIMYHBIX HCTOYHUKAX HHQOpMALUK (TeKeTe YueGHOro
nocobusi, Hay4YHO-NONYJSIPHOM IMTEpAType, GHOJOIHUYeCKHX CIIOBapsix W
CIpaBOYHMKAX, KOMIIBIOTEPHBIX Oasax JaHHbIX, B VHTepHere), aHaJIM3UPOBATH



MH(OPMALHIO Pa3IHIHEIX BUIOB U (JOPM IPEICTABIEHNS, KPUTHYECKH OL[EHUBATh
¢€ I0CTOBEPHOCTH U HEMPOTHBOPEUNBOCTE;

(hopMyHpPOBATh 3aMPOCHI M MPHMEHATH PA3NIMYHBIE METO/IbI pU TOUCKE H
oTOOpe GHONMOrMYeckol HHGOPMALUH, HEOBXOMUMON 1T BbIIOIHEH S yueOHBIX
3a]a4;

IPUOOpeTaTh OMLIT MCHONIL30BAHUS MH()OPMAIIMOHHO-KOMMYHMKATHBHBIX
TEXHOJIOTHH, COBEPIIEHCTBOBATD KYJIbTYPY aKTHBHOTO MCIIOIb30BAHWS Pa3IUYHBIX
IIOUCKOBBIX CHCTEM;

CaMOCTOATeNLHO  BBIOMpAaTh — ONTUMANBHYIO  (QOPMY  NIPenCTABIEHHUS
Guonoruyeckoit nudopMan (cxemsl, rpaduxu, AAarpaMMel, Ta0IULbL, PUCYHKH
H [pyroe);

ACIONB30BaTh HAYy4YHBIH S3BIK B KauecTBE cpencTsa mnpu pabore ¢
Ouonoruveckod  WH(OPMalUHe: PUMEHSTH XUMAYECKUe, (H3NYECKHE W
MaTEeMATHYCCKUE 3HAKA M CHMBOIEL, (OPMyIbl, abOpeBHATypy, HOMEHKIATYDY,
UCTIONE30BaTh ¥ NpeoOpasOBBIBATH  3HAKOBO-CHMBOIIMYECKHE  CPEJICTBA
HaIATHOCTH;

BIAJeTh ~ HABBIKAMM  PACHO3HABAHWA M 3alIUThl  WMHPOPMAIIH,
HH(POPMALIMOHHON O€30MaCHOCTH JIMIHOCTH.

OsBaajgenne ynupepcaabHbIMH KOMMYHHKATHBHBIMHA 1eHCTBHSIMH:

1) obmenue:

OCYILECTBIATE KOMMYHHKAI[HH BO BCeX cepax SKM3HM, AKTUBHO Y4aCTBOBATE
B IHA/Iore WM JUCKYCCHM MO CYIIECTBY 0OCYysKIaeMoit TeMsl (YMEHHUe 3a1aBath
BOIIPOCEL, BBICKA3bIBATH CYXKICHHSI OTHOCHTEIBHO BBINOJHEHHS IIPEIIaraeMoit
3a/1auM, yUUTHIBATE MHTEPECHl H COINIACOBAHHOCTD MO3WLUH JPYIUX YYaCTHHKOB
Jlianora Wi JUCKYCCHH);

paclio3HaBaTh HeBepOanbHble CpeNcTBA OOLIEHHS, [OHUMATH 3HAYEHHE
CONMANBHBIX 3HAKOB, MNPEANOCHUIOK BO3HMKHOBEHMS KOHQIMKTHBIX CHTYAaIWi,
YMETh CMSr4aTh KOHMIUKTEI U BECTH MEPErOBOPLI,

BIIAJIeTh PasNUYHBIMUA Criocobamu OOIIEHHS M B3aUMOICHCTBHSA, ITOHMMATE
HaMEPEHUS IPYTUX JIO/IeH, NPOSBIATE YBAKUTETFHOE OTHOIIEHHE K COOECCIHUKY
¥ B KOPPEKTHOH (hopme (hopMynupoBaTh CBOH BO3pPaKEHHS;

PasBEPHYTO U JIOTUYHO M3J1araTh CBOK TOYKY 3PEHMSI ¢ HCIOJIbL30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAS JIeATeILHOCTh:

IIOHMMATh M KCHOJIb30BaTh TPEVMYINECTBA KOMAHIHOW U WHIUBHIYaTLHON
paboThl [py pemeHny GHONOrHYecKol NpoGIeMsl, 060CHOBBIBATE HEOOXO0IIMOCTS
NPUMEHEHNS TPYTIIIOBBIX (POPM B3aMMOZICHCTRIS TIPH pellieHrH YueGHOM 3aauH;

BBIOMPaTh TEMaTHKY M METOJbl COBMECTHEIX NEICTBHH ¢ YYETOM 0O0IHX
HHTEPECOB U BO3MOXKHOCTEN KaX/I0TO YJI€HA KOJIIEKTURA;,



IPUHAMATL UMM  COBMECTHONW  JIesiTeJIbHOCTH, OpPraHM30BEIBATE U
KOOPIMHUPOBATh JNEHCTBUS TIO €€ JNOCTHIKEHHIO: COCTaBJIATh IUIAH JIEHCTBHIA,
PACIPENCIATE POIM C Y4YETOM MHEHHH Y4aCTHHKOB, 00CyKnaTe pe3ynbTaThl
COBMECTHOM pabOTHI;

OHCHUBATE Ka4YECTBO CBOErO BKJIAJa M KakIOr0 YYacTHUKA KOMaH/lbl B
o0LIMi pe3yIbTaT no pazpaboTaHHbIM KPUTEPUSIM;

TIpENJIaraT HOBBIE MPOGKTHI, OLCHHUBATh MIEH C MO3UIUH HOBH3HEI,
OPUIHHANBHOCTH, IPAKTHIECKON 3HAYMMOCTH,

OCYWICCTBIATH IIOSUTUBHOE CTPAaTErHUYecKoe MOBENCHHE B Pa3IuIHBIX
CHTYalHsX, IPOSBIATE TBOPYECTBO M BOOGPaXKeHHe, ObITh UHUIIIATHBHEM.

OrJafieHne yHuBepcaibHbIMH PeryNsITHBHBIMM JeHCTBUAMHM:

1) camoopranuszanus:

MCIOJIb30BATh OWONOTHYECKHE 3HAHWS IS BbISIBICHUS npobieM u mx
PCIICHNS B )KM3HEHHBIX U YIeOHbBIX CUTYALHSX;

BBIOMpPAaTh Ha OCHOBE OHOJOTMYECKHX 3HAHMIL LEeJEBBIE W CMBICIOBEIE
YCTaHOBKM B CBOHX NEHCTBUAX M IOCTYIIKAX IO OTHOIIGHUIO K JKMBOIL pHuposae,
CBOCMY 3JI0POBBIO U 3J0POBBIO OKPYIKAIOMINX;

CAMOCTOSTENIBHO OCYIIECTBIIATE [IO3HABATEIBHYIO eATElbHOCTD, BBISBISTE
[POBIIEMBI, CTABUTE M (DOPMYIHPOBATE COBCTBEHHbIC 3a/1a4u B 00pa3oBaTEeNbHOM
ACSATENILHOCTH U YKHU3HEHHBIX CUTYAIIHSIX;

CaMOCTOSITC/IBHO ~ COCTAaBIATh  IUIAH  PElICHHS mpoGieMbl ¢ yaéToMm
HUMEIOIIHXCA PeCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 11 IpPeNIOYTEHHIA;

AaBaTh OLIEHKY HOBBIM CHTYALIUSAM;

PacCLIAPSTE PAMKH Yy4eOHOTO MPeMETa Ha OCHOBE JTHUHBIX npeAnoYTeHNIA;

flenaTh OCO3HAHHEIA BBIOOp, apryMeHTHpPOBATh ero, OpaTh OTBETCTBEHHOCTE
3a pelleHue;

OLIEHMBATh MPUOOPETEHHLIN OITBIT;

CIIOCOOCTBOBATL (DOPMUPOBAHMIO M IIPOSIBIIEHHMIO IIUPOKOW 3pPYAMIIMU B
PasHBIX 00MACTAX 3HAHUH, MOCTOSHHO MOBBIIATE CBOM oOpaszoBaTenbHbI 1
KyJIbTYPHBIH YPOBEHE.

2) CAMOKOHTPO.Ib:

AaBarth OLCHKY HOBBIM CHTYal[HfiM, BHOCUTh KOPPEKTHUBBI B JeATEIbHOCTD,
OUCHHUBATh COOTBETCTBHE PE3YIIHTATOR LEIAM;

BIAJICTh ~ HABBIKAMM  TIO3HABATENBHOW  pe(eKcHH Kak  OCO3HAHUS
COBEPIIACMBIX NEHCTBUN M MBICIMTENBHEIX TIPOIECCOB, HX pE3yJbTATOB W
OCHOBAHMH, MCIIOJNb30BaTh NPUEMBI PedISKCUN IS OLEHKH CUTyallMH, BbIOOpa
BEPHOTO PellIeHHUS,

YMETb OLCHHBATE PUCKH M CBOEBPEMEHHO NPMHMMATH PELICHHS 110 WX
CHIDKEHHIO,



[IPHHAMATh MOTHBbI H apryMEHTbl JIPyTMX [IPY aHAJIW3e pe3ysIkTATOR
AEATEeNIbHOCTH;

3) npunsaTHe ce0st U APYTUX:

NPHMHAMATH Ce0sl, IOHUMAsA CBOM HEIOCTATKY M I0CTOMHCTRA;

NPUHAMATh MOTHBBI H apryMEHTbl IPYTHX IIPH a&HAIM3E pe3yskbTaTOB
AeSITeNIEHOCTH;

IPU3HABATh CBOE [PaBO U MPABO APYIMX Ha OLIUOKH;

Pa3BUBATE CIOCOOHOCT MOHUMATH MHP € IO3UIAK IPYTOT0 Ye0BEKA.

IMPEAMETHBIE PE3YJIbTATEI

TIpeMeTHBIC pe3yNbTaThl OCBOGHHS COJEpKaHHs Y4YeOHOro IpeaveTa
«bvomormsty  Ha  yriyOnE€HHOM YpOBHE OpHEHTHPOBAHBI HA OOeCIeYeHe
npoguibHOro  o0yueHHs  ofywatommxcs  Owonormd. OHM  BKITFOYAIOT:
crieriupuyeckue 1711 GHONOrHI Hay4YHbIe 3HAHMS, YMEHHSA U CIIOCOOBI JeHCTBUI O
OCBOEHHIO, MHTEPIIPETALIME U NPeoOPa3oBaHWI0 3HAHWH, BHIBI JICATEIBHOCTH 110
MOJTyYEeHHIO HOBBIX 3HAHUK M UX IPUMEHEHHIO B Pa3IMYHBIX y4eOHBIX, a TAKKe B
peaIbHbIX XU3HEHHBIX cUTyanusx. IlpenmeTHele pe3ynbraThl NpejcTaBieHbl 110
rojiaM u3y4eHus.

[IpenmerHble pesynbTaThl OcBOeHHUsl yueGHOro npeamera «Buonorusy B 10
Kacce JIOIKHEL OTPaKaTh:

c(OPMUPOBAHHOCTS 3HAHWH O MecTeé M pOTH OWONOTHH B CHCTEME
€CTECTBEHHBIX HAYK, B (OPMMPOBAHUM ECTECTBEHHO-HAYYHOU KapTHHBI MHDA, B
TO3HAHMW  3aKOHOB  TIPUPOABI W pELIeHMH TpoblieM  PallHOHAIBLHOTO
IIPUPOJIOTIONIB30BAHMS, O BKIIA[E POCCUMCKMX U 3apyOeXkHBIX YUEHBIX B Pa3BHUTHE
Omonoruu;

BIAJICHHE CHUCTEMOM OMONOTMYECKMX 3HAHWH, KOTOpasi  BKJIIOYaerT:
OCHOBOTIONIarafolie OWONOrUYECKUe TEPMHMHBI M MOHATHS (KH3Hb, KIETKa,
OpraHM3M, MeTabONIM3M, IOMEOCTas, CAMOPEryJISILus, CAMOBOCIIPOU3BEICHNUE,
HAC/IeICTBEHHOCT, M3MEHYMUBOCTh, POCT U DPa3sBUTHE), OUONOTHYECKHAE TEOPUH
(knerounas reopus T. [lIsanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas Teopus
HacnencTeenHocTy T. Moprana), yuemns (H. M. BaBwioBa — o0 mnesrpax
MHOTOOOpasisi ¥  NPOMCXOXKICHHS  KyJbTYPHBIX  pACTeHMi),  3aKOHbI
(enuHOOOpa3usl [IOTOMKOB IEPBOTO [IOKOJEHMS, PACIIEIIEHNS, YUCTOTHI raMeT,
HE3aBACMMOro  HacnmemosaHust 1.  Menzens, romoxornueckux psaaoB B
HaCIeICTBCHHOH U3MEHYABOCTH . W. Basuioga), [IPUHLUIIBI
(KOMIIIEeMEeHTapHOCTH);

BIQ/ICHHE OCHOBHBIMH METOJaMH HAy4HOTO IO3HAHUS, WCIIOIB3YeMBIX B
OMONOTHYIeCKHX HMCCNENIOBAHUAX JKMBBIX OOBEKTOB (OMWCAHMe, H3MepeHwe,
HabJroAeHUe, DKCIICPHMEHT);



YMEHHE BBIZCIATD CYIIECTBEHHBIC IPU3HAKA: BHPYCOB, KIIETOK NPOKAPUOT U
JYKapHOT, OIHOKJIETOYHLIX H MHOIOKIETOYHBIX OPraHM3MOB, B TOM YHCIE
Gakrepuii, rpHbOB, pacTeHMi, JKMBOTHBIX 1 Yel0BEKa, CTPOEHUS! OPraHOB U CHCTEM
OPraHOB pacTeHMH, JHBOTHBIX, YE€NOBEKa, MNPOLIECCOB IKU3HENESTeNbHOCTH,
IPOTEKAIOIIKX B OpraHu3Max PaCTeHMM, )KMBOTHBIX M YEJIOBEKA, OGUOJOTHYECKUX
TIPOLIECCOB: 00MEHa BewecTs (MeTabomnu3M), NpeBpalIeHHs SHepruy, OpoKeHMS,
aBTOTPO(HOro ¥ reTepoTPOYHOrO THIIOB MUTAHUS, GOTOCHHTE3A U XEMOCHHTe34,
MHTO3a, MEHO3a, TaMeTOreHesa, SMOPHOreHesa, IOCTIMOPHOHAEHOIO Pa3BHTHS,
PaSMHOKCHUA, — HHIMBUAYAIBHOTO  pa3sBUTHA  OpraHM3Ma  (OHTOTeHesa),
B3aUMOJICHCTBHS [@HOB, TeTEPO3KCa, HCKYCCTBEHHOTO 0T6Opa;

YMCHHE YCTaHABIMUBATH B3aUMOCBIA3M MEKAY OPraHOMAAMH KIETKH U HX
(QYHKIMAMH, CTPOCHHEM KJIETOK DasHBIX TKaHed u wux GyHKUMIMH, MeXTy
OpraHaMM H CHCTEMaMM OpPraHOB Yy PpAacTEHWi, JKMUBOTHBIX ¥ 4YelOBEeKa W MX
(YHKIHUAMHA, MEXTy CHCTEMaMH OPraHoB M HX (YHKLMSMHU, MEXIy 3Tanamu
0OMeHa BEIIECTB, STAAMH KJIETOYHOTO IUK/IA W KU3HEHHBIX IINK/IOB OpPraHu3MOB,
STalamMu SMOPHOHATIBHOTO Pa3BUTHA, PEHOTHNIOM M (EeHOTHIIOM, (GEHOTHUIIOM M
(hakTOpaMu cpeiibl OOUTAHUSL,

YMEHHE BBISBIATE OTIHUYUTEIbHEBIE IPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
PAaCTeHHH, )XMBOTHBIX U YETOBEKA;

YMEHUE HCMONB30BaTh COOTBETCTBYIONIME APIyMEHTHI, GHOJOTHYECKYIO
TEPMHHOJIOTHIO M CHMBOIIMKY [UIsl JOKA3aTenbeTBa POJICTBA OPraHM3MOB Pa3HBIX
CHUCTEMATUYEeCKUX TPYIII;

YMeHHe peIaTs OHOJIOTHYECKHE 3a/1a4H, BEISBIISTH IPUYHHHO-CIeICTBEHHbIE
CBSI3H MEKIY MCCIIElyeMbIMU OMOIOTHYECKMMH TIPOLIECCAMH U SBICHHUSMHY, Je/1aTh
BBIBOJIbI ¥ IIPOrHO3bI Ha OCHOBAHKY TIOTYYeHHBIX PE3YIbTATOB;

YMEHHE BBIIIOJIHATH 1a00PaTOPHBIE M IPAKTHYecKHe paboThl, COBIIONATH
lpaBu/Ia Mpu paboTte ¢ y4eOHbIM 1 1abopaTopHBIM 060PYIOBaHHEM;

YMEHHE BBIIIBATATE TUIOTE3bI, IPOBEPATH WX JKCIEPUMEHTAIBHBIMA
cpencTBamu, (GOpMyIUpys UeNb HCCIeJOBAHHSA, AHATH3UPOBATH [IOJNYYEHHBIE
PE3YJBTATHI U JeNaTh BLIBO/IBI;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIIENOBATe/ILCKOM paboTe mo Guosorum,
SKOJIOTHH M MEIMIMHE, NPOBOUMOM Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, H
myONMYHO — TIPEACTABIATE  IOJyYeHHBIE  PE3yNbTaThl  Ha YYEHUIECKUX
KOH(EepeHIHsIX;

YMEHHE OLCHMBATH ITUYECKHE AacleKThl COBPEMEHHBIX WHCCISHOBAHWN B
obmactm  OHONOrMM WM MeAWIUHBI (KIOHUPOBaHME,  HCKYCCTBEHHOE
OILTOZIOTBOPEHME, HANPABICHHOE M3MEHEHUE IeHOMa M CO34aHME TPAHCT'eHHBIX
OpraHMU3MOB);



YMCHUE OCYLIECTBISITH OCO3HAHHBIN BBIOOD Oy ayieii IpodeccuoHanbHOMN
ACATCNBHOCTH B o0JacTy Guomoruu, MCIMIHHBL, OUOTeXHOIOrHH, BETEPUHAPUH,
CEIbCKOr0 XO351CTBA, NMUIIEBOH UPOMBIIUICHHOCTH, YINyOJISTh 03HABATEILHEL
HHTEPEC, HallpaBIeHHbIM Ha OCO3HAHHEL BEIOOD COOTBETCTRYIOMICH npoteccun u
NpoJo/DKeHrne OHOJIOrHYecKoro oOpaszoBanusi B OpraHM3alHusaX CpenHero
MPOpECCHOHANBHOTO U BBICIIErO 00pas3oBaHus.

[IpenverHsie pesynsrarsr ocBoemus y4ebHoro npemmera «Buomorusy B 1]
Kacce NOJDKHBI OTpaskaTh:

ChOPMHPOBAHHOCTE 3HAHHY o MECTE€ H poOad OMONOrMH B cHCTeMe
CCTCCTBCHHBIX HayK, B ()OPMHPOBAHUH COBPEMEHHOM  eCcTeCTBeHHO-HAY YHOI
KapTUHBI MHpa, B IO3HAHHUH 3aKOHOB IPUPONBI U PEHIEHUH 3JKOJOTHYECKHX
npodneM 4YeloBeuecTBA, a Takke B PCIICHUA  BOTIPOCOB  PaIlHOHAIBLHOTO
TIPHPOJIONIONIB30BANMSL, U B (DOPMUPOBAHHK IIEHHOCTHOIO OTHOILUEHHUS K TIPHPOJE,
001ecTBY, 4YemoBeKy, 0 BKmane POCCHICKHX W 3apyOeHbx YUYE€HBIX-0HMO0JI0roB B
pasBuTHE OHOJIOTHY;

YMCHHE BIaleTh CHCTeMON OHOJOrHYECKHX 3HaHWW, KOTOpPas BKIIOYAeT
ONPENCTICHUA ¥ TMOHMMAHWE CYIIHOCTH OCHOBOIIONArawmmux OHOTOrHYECKHX
TCPMUHOB M [OHATHH (BHJI, YKOCHCTEMa, buocdepa), Guoornueckue TEOPUH
(oBOMFOLIOHHAs Teopust Y. Jlapeuna, cunrerndeckas TEOpHS 3BOIIFOLIUH), YYSHUS
(A. H. Ceseprosa — o NYTSX M HalpapIeHUAX 3Bomonun, B.U, Bepnazckoro — o
brocdepe), 3akonsr (remeruyeckoro paBHoBecust [[x. Xapau u B. Baiin6epra,
3apozpiesoro  cxoxersa K. M. Bapa), npasuna (MuaUMYyMa FO, JInbnxa,
IKOJIOTHIECKON TNUpaMHUIbI SHEPrUM), TUOOTe3sl (THNOTe3a «mupa PHK» YV,
I'un6epra);

YMECHHE  BIAJIETh  OCHOBHBIMH  METONAMH HayyHOro  no3HaHusl,
UCTOJIB3YeMBIMU B OMOJIOTMYECKHX HCCITe0BAHMSX IKHUBEIX 00BEKTOB U 3KOCHCTEM
(onmcanme, usmepenwe, HaOnro1eHue, OKCIIEPHMEHT), CIIOCO0aMU BBISBIEHHS W
OLCHKH aHTPOTIOTEHHbIX M3MEHEHHI B TIPHpOJIE;

YMCHHE  BBIICIATH CYyLIECTBEHHBIE IIPU3HAKK: BUJIOB, OHOI€OIEHO30B,
SKocucTeM H Ouochepsl, crabunusupyrolero, ABHIKYIEIO W Pa3phIBAIOILIETO
€CTeCTBEHHOr0 otbopa, alINIONAaTPUUECKOTrO u CHUMITIaTPUYECKoro
BUJI000pa30BaHusl, BIHSHNS ABIDKYIMX CHJT SBOIFOLMHA HA IeHO(OH/I HOIYJIS UM,
[IPUCTIOCOOTEHHOCTH OPraHU3MOB K Cpejie OOMTaHWsl, YepenoBaHus HaIlpaBIeHU I
IBOJIOLMH, KPYTOBOPOTa BEILIECTB M ITOTOKA SHEPTUH B SKOCHCTEMaX;

YMEHHE YCTaHAB/IMBATH B3aWMOCRI3HU MEXKIYy MpoLeccaMH 3BOJIOIUH,
ABIOKYILMMH CHIIAMH aHTPOIIOTEHE3a, KOMIOHEHTAMM Pa3IMIHBIX 3KOCHCTEM U
IPUCTIOCOOIEHUSMH K HUM OpPraHu3MOB;

YMCHUE  BBISBIATE  OTIMYHTENbHbBIE [IPU3HAKH  JKUBBIX  CHCTEM,
IIPUCTIOCOOIEHHOCTE BHAOB K Cpejie OOUTAHMS, aGHOTHYECKHX ¥ OGHOTHYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBS3eii OpPraHu3MOB B  c00OIIECTBaX,
AHTPONOTeHHBIX UBMEHEHUN B SKOCUCTEMAX CBOEI MECTHOCTH;

YMEHHE HCTI0Nb30BaTh COOTBETCTBYIOIIINE apryMeHTBl, OHOJOTHYECKYIO
TEPMHUHOJIOTHAIO U CUMBOJIMKY 7151 0KA3aTEIbCTRA POJICTBA OPraHU3MOB PA3HBIX
CHCTEMATHYECKHUX TPYIII, B3aHMOCBSI3H OPTaHU3MOB U Cpe/ibl OOUTAHMS, €JUHCTRA
HYCIIOBEHECKUX pac, HEOOXOAMMOCTH COXpaHEHUA MHOIroo0pas3usi BHIOB u
SKOCHCTEM KaK yCIIOBUSA COCYIECTBOBAHMS PUPOIHI U YeI0BeYeCTBa;

YMEHUE pellaTh OHOJIOTHYECKHE 3aa9H, BBIABISTE [IPUYMHHO-CIIeICTBEHHEIE
CBISH MEKIY MCCIEMYEMBIMH OHOIOTHYECKUMH TIPOLIeccaMy 1 SIBIEHUSAMU, Je1aTh
BBRIBOZIBI M IIPOTHO3EL HA OCHOBAHKH MOTYYCHHbIX PE3YIBTATOR;

YMEHHE BBIMOIHATE 1a00paTOpHBIE M MPAaKTHYECKHe pabotsl, cobmoaars
IpaBuia npy paboTe ¢ yueOHBIM ¢ 11a00PaTOPHEIM 0GOPYI0BAHHEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, NPOBEPITH WX 9KCTIEpUMEHTANIEHBIMHA
CpeacTBamMM, (QOPMynUpys LeNb HCCIeIOBAHHS, aHa/IM3UPOBATh I[ONTYYEHHBIE
PE3yJbTaThl U IeNaTh BEIBOIBI;

YMEHHUE y9acTBOBaTh B Y4eOHO-HCCIEN0BATEILCKOMN pabore no Guosorum,
SKOJIOTHA ¥ MEIMIIMHE, IIPOBOAMMON Ha 0a3e IIKOJIBHEIX HAayYHBIX OOLIECTB, U
myOJIMYHO  TIpeJCTaBIIATE IIOMy9CHHBIC  pe3ynbTaThl HA  YYEHHUYECKUX
KOH(pepeHIusIX;

YMCHUE OLICHUBATH I'UIIOTE3BI U TEOPUH O IIPOUCXOMKIEHUM KU3HM, YeloBeKa
H 4CJIOBCYCCKUX pac, O MPUYMHAX, IIOCIEACTBHIX U CHOCOGax IIpeI0TBPAIIeHUS
rmobanbHbIX H3MeHeHuit B Guochepe;

YMCHHC OCYIIECTBIATh OCO3HAHHEIA BEIOOp Oymyrmeit poQecCHOHATBHOM
ACATENIBHOCTH B 0011aCTH GHONIOTHH, 3KOTOTHH, IPHUPOJIONIOJIb30BAHUS, MEMIIAHEI,
OHOTEXHONOTMH, TCHXOIOrHH, BETEPUHAPHUM, CEIILCKOIO0 XO3AMCTBA, MNHILEBOM
IIPOMBIIVICHHOCTH, YINyOJsiTh I103HABATE/ILHbIH HHTEPEC, HalpaB/IEHHLIA Ha
OCO3HAHHBIA  BBEIGOD  COOTBETCTRYyIOLIEH npopeccu W TIpoJOIKeHHe

Ouonormdeckoro obpasoBanus B OPraHU3aLMAX CPEIHEro MPO(pecCHOHAIBHOIO U
BEICIIIETO 00pa3oBaHUS.
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