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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo yue6HOMYy mpeametry «buonorus» (mamee - Omosiorusi) Ha
ypOBHE cpeaHero ooOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe denepaabHOrO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepaumy,
®I'OC COO, Konnenuuu mpenonaBanus y4deOHOro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (enepanbHoil pabouel mporpaMMbl BOCIIUTAHHUS.

Cornacio nonoxenusiMm ®I'OC COO mnpodunbHbie y4eOHbIE MPEAMETHI,
u3ydaeMmble Ha YIriIyOJEHHOM YpOBHE, SBISIOTCS crocoboMm auddepeHnuanuu
oOy4eHHsT Ha YpOBHE CpPEIHEro oOIIero o0pa3oBaHWsS M MPHU3BAHBI 00ECIICYUTH
IPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CpPEAHUM OOIIKUM, CPEIHUM
npodeccHoHaNbHBIM U BBICIIUM 00pa3oBaHuEM. B TO jke Bpemsi Ka)KIblii U3 3THX
y4eOHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTUPOBAH Ha NMPUOPUTETHOE pEIICHUE
00pa30oBaTeNbHbIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX 337a4, CBSI3aHHBIX C
npodopueHTanueii o0yJarmuxcs U CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHOU
00J1acCT HAy4YHOTO 3HAHHWS, CBSI3aHHOTO C OMOJIOTHEH, MEIMIIMHOMN, DKOJIOTHEH,
NICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JICJIOM.

[Tporpamma mo yueOHOMy mpeameTy «buonorus» ma€r mpeacraBieHUE O
HeNnd W 3ajadax u3ydeHwst ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YPOBHE, OIpenesseT 00s3aTreabHoe (MHBAPUAHTHOE) MIPEIMETHOE COepKaHHUe, ero
CTPYKTYPUPOBAaHHME TIO pa3fesiaM U TeMaM, paclpeiiesieHue TI0 Kiaccam,
PEKOMEHIyeT TOCIE0OBaTEIbHOCTh M3yUYEHUsI Y4eOHOro marepuajia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO Tpollecca,
BO3pPacCTHBIX OCOOEHHOCTEeH oOywaromuxcsi. B mporpamme mno Ouonoruu
peann30BaH MPUHIIMI TPEEMCTBEHHOCTH C HU3y4YeHHUEM OWOJIOTHU Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Ornarogaps 4eMy MpOCMaTpUBAETCS
HAlpaBJIEHHOCTh HA  TMOCJIEAYIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUH,
OpUEHTHPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEJICTaBICHU O 3J0pOBOM 00pa3e >KW3HM, Ha
BOCIIMTAaHHWE OEpeKHOT0 OTHOLIEHMS K OKpyKawolled NpupoAaHoi cpexne. B
nporpaMme 1o OMOJOTMH TakKe IMOKa3aHbl BO3MOKHOCTH YYEOHOIro mpeaMmera
«buonorusiy B peamuzanuu  TpedboBanuii PI'OC COO k nIaHUPYyEMbIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHUS U B
dbopMHUpPOBAaHWK OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIHHOW  JIEATEILHOCTH
o0ydJaronmxcsi M0 OCBOCHHUIO COJAEpX aHUs OMOJOTMYECKOro o0pa3oBaHUsI Ha
YPOBHE CpPEeJHETO 00111eT0 00pa3oBaHUs.

VYueOnsbiii npenmer «buosorus» Ha YpoBHE CpeAaHEro oOiero oopa3zoBaHUs
3aBepuIaeT Ouojoruyeckoe oOpa3oBaHME B IIKOJE UM OPHUEHTHPOBAaH HAa
paciIMpeHre W yriryOJieHHe 3HAaHUWA OOYYalolUXCs O >KMBOW MPUPOJ]E, OCHOBAX



MOJIEKYJIIPHOW W KJIETOYHOW OMOJOTHH, SMOPHOJOTUM W OHOJOTUU Pa3BUTHS,
TeHETUKHU, CEIEKIUU, OMOTEXHOJIOTHH, SBOJTIOIMOHHOTO YUEHHUS U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriyOJIeHHOM YPOBHE
OPUEHTHPOBAHO HAa MOJArOTOBKY OOYYAIOMIMXCA K MHOCIEAYIOUIEMY MOJIYYEHHUIO
Ouosjornyeckoro  o0Opa3oBaHHMsl B By3aX W OpraHW3alUsX  CPEIHETO
npodeccronansHOTr0 00pa3zoBanusa. OCHOBY €ro coaepkKaHUsl COCTABIIAET CUCTEMA
OMOJIOTMUECKUX  3HAHWW, TIOJYYCHHBIX TPU H3YYCHHH  OOyYaIOIUMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3[eioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 knaccax 3TH 3HaHMS NOJy4YarOT pa3BuTHE. Tak,
paciidpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAHHUS O PAaCTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusXx, OpraHuU3ME 4YeJOBEKa, OOIIUX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEEHUS TPUKIIAAHOTO U MOMCKOBOIO
XapakTepa, KOTOPbIE MOXHO HCIIOIb30BAaTh KaK OPHUEHTHPHI JJI MOCIEIYIOLIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTETparusi OWOJOTHYECKUX 3HAHWHN C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYEHHBIMH OOYYAIOIIMMUCSA TMPU U3YHYEHUU
bu3KMKU, XUMHUH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mporpammbl no yuyeOHomy mpeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBI W JBOJIOLUMOHHBIA TOAXOABl K HW3YYCHHIO OWOJIOTHH.
CornacHo UM, U3y4aroTCs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIE ISl )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3aIliH, IBOJIIOIMN OPTaHUYECKOTO MHUpa Ha 3eMIle,
coXpaHeHusi OHMOJIOrMYecKoro pa3HooOpasusi miaHeTel. Tak, B 10 kiacce
U3YyYaloTCd OCHOBBI MOJIEKYJSIPDHOM M KJIETOYHOM OHMOJOrvMu, SMOPHOJIOTHUU U
OUOJNIOrMH Pa3BUTHUS, TEHETHUKU M CEJCKIUU, OMOTEXHOJOTUU M CHUHTETHUECKOMN
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolmuXxcs IO OOTaHWUKE, 300JIOTHH,
aHatoMuu, Qusnonoruu uenoBeka. B 11 kjacce wu3ydaroTcsi 3BOJIIOIMOHHOE
y4eHHUe, OCHOBBI KOJIOTUHU U yUYeHHE 0 Ouocdepe.

VYyeoOnslii npeamer  «buonorus» mpuszBaH  00ecNEUUTh  OCBOEHHUE
oOyJaromuMucs: ONOJIOTMYECKUX TEOPUN M 3aKOHOB, WAEH, IPUHIUIIOB U MIPABHIL,
JIeXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHHH, MHOT000pa3Mu M OCOOCHHOCTSX KIIETKH, OpTraHu3Ma, MOIMyJISIHUH,
OMOLIEH03a, SKOCUCTEMbI, O BBLAAIOIIMXCS HAYUYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTUH, MPUKIATHBIX aCTIEKTax OMOJOTHYEeCKUX 3HaHUM. Jlis
pa3BUTHS M TOJJEPXKAHUS HHTEpeca oOydarolmuxcs K OWOIOrMM Hapsagy co
3HAUYUTETHHBIM 00BEMOM TEOPETUUYECKOr0 MaTepualia B COJACPKAHUH MPOrPaMMBbl
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJIEHHUS U Pa3BUTHUSA
TOM WIM HMHOW 00yacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenb uzydenus yyebHoro npeamera «buonorus» Ha yriyOiEHHOM ypOBHE —
OBJIaJICHUE  OOYYAIONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU



OpraHM3ali JKHUBBIX CHCTEM pa3HOTO paHra U NpUOOpeTeHHuEe YMEHUMH
UCIIOJIb30BaTh 3TU 3HaHUS B (HOPMHUPOBAHUM MHTEpEca K OMpeAesiEHHON 00sacTu
npoeccUOHaNbHON NIeATETbHOCTH, CBSI3aHHOM C OuWoOJIOrHel, Wi K BBIOOpPY
y4eOHOT0 3aBeACHUS JJIsl TPOIOKEHUS OMOI0OTHYECKOro 00pa3oBaHus.

JlocTmkeHne 1enu Uu3ydeHus yueOHoro mnpeamera «buonorus» Ha
yriyonéHHOM YpOBHE 00€CIIeunBAETCS PEIICHUEM CIIEIYIONUX 3a0a4:

OCBOCHHE 00YYaIOIUMHUCA CUCTEMbI OMOJIOTMUYECKUX 3HAHMUM: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHLIETIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBUiIax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHpPA; O
CTPOCHUH, MHOI000pa3MM M OCOOCHHOCTSIX OHMOJOTHMUECKHUX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJISIH, BUJ, OMOTeo1eH03, Onocdepa); O BHIJAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHME OOy4YaronIMxcsi ¢ METOAaMHu TMO3HaHUS >KUBOM MPUPOJBIL:
UCCIIEIOBATEILCKUMUA ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTUM U OHOJIOTMHM pa3BUTHS, TEHETHUKU U
CEeJNIeKIMH, OWOTEXHOJOTUM M CHUHTETUYECKOM OWOJIOTHH, MaJCOHTOJIOTHUH,
9KOJOTMHU);  METOJaMU  CaMOCTOSITENIbHOTO  TMPOBEACHHUS  OMOJOTMYECKHX
UCCleIoBaHWid B Jabopatopun W B mpupone (HaOmromeHue, W3MEpeHue,
HKCIEPUMEHT, MOJICIIUPOBAHHUE);

OBJIAJICHUE OOYyYalOUUMHUCA YMEHUSIMU: CaMOCTOSITEJIbHO  HAXOJUTh,
aHAIM3UPOBaTh M HCIOJIb30BaTh OMOJOTHYECKYI0 WH(MOPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKOM TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTMHM U  COLMAIBHO-3KOHOMHYECKUMHU U  3KOJOTHYECKHUMHU
npobjieMaMy 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH JAEATEIBHOCTU IO
OTHOUIEHUIO K OKpY)Karollel MpUPOJHON cpene, COOCTBEHHOMY 3/I0pOBbIO U
3I0POBBIO0  OKPY’KalOIIMX  JIOAe; OOOCHOBBIBAaTH M  COOMIOJATh  MEpPbI
nporiIakTUKA UH(EKIIMOHHBIX 3a00J€BaHU, IPaBUJIa MOBEAEHUS B NPHUPOJAE U
obecrieueHrss 6€30MaCHOCTH COOCTBEHHOW KM3HENCATEIHHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TMPUPOJHOIO W TEXHOICHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HayYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0yYarOUIMXCSI MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B TPOIECCE 3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OHOJIOTUH, pEIIaeMbIMU €10 MpobiieMaMu, METOJ0JIOTHEn
OMOJIOTUYECKOTO UCCJIeIOBAHMS, MIPOBEICHHUS AKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OUOJIOrHYEeCKUX 3aa4, MOACIUPOBAHUSI OMOJIOTUYECKHUX
00BEKTOB U MPOLIECCOB;

BOCIHTAHUE Yy O0YyYaIOMUXCS [IEHHOCTHOTO OTHOIICHUS K XUBOU MPHUPOJE B
IIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHHUE IKOJIOTHUYECKOH,



TFEeHETUYECKOM TpPaMOTHOCTH, OOWIeHd KyJIbTYpbl TMOBEACHHUS B MPHUPOJE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUY;

npuobpeTeHrne  OOyJaroIMMHUCA  KOMIETEHTHOCTH B pallOHaJIbHOM
MPUPOJIONOIB30BaHUHU (COONMIOICHUE TpaBUJl TOBEICHUS B MPUPOJIC, OXPaHbI
BUJIOB, DKOCUCTEM, OUOochephl), COXpaHEHUH COOCTBEHHOTO 37I0POBbSI M 3J0POBBS
OKpyXXaromux Jojaer  (cobmogeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUM,
obOecrieueHre OE30MACHOCTH IKU3HEIACATCIPHOCTH B YPE3BBIYANHBIX CHUTYAIHIX
OPUPOHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37JaHUE  YCIOBUWA I  OCO3HAHHOTO  BBIOOpa  OOydYarOIIMMUCS
WHIUBUY AIbHON o0OpazoBarenbHON TPaeKTOPUH, CIocoOCTBYIOMIEH
MOCTIEAYIONEMY TPOPECCHOHATHPHOMY CaMOOMPEIEICHUI0, B COOTBETCTBUU C
WH/IMBHUIyaJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PErHoHa.

OO1iee ynMcao 4yacoB, OTBEACHHBIX HA M3y4YeHHE OMOJIOTHHM Ha yriyOJeHHOM
YpOBHE cpeaHero obiiero odpazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hepienmo), B 11 kimacce — 102 ygaca (3 gyaca B Heeio).

OT16op opraHu3alMOHHBIX (OPM, METOJIOB M CPEACTB OOy4EeHUS OUOJIOTUH
OCYIIECTBIISIETCS ¢ Y4ETOM CHEIH(PHUKU €ro COACpKaHHWsS M HAMpaBICHHOCTH Ha
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

O0s13aTenbHBIM yCIIOBUEM MPU 00yUYEHUU OMOJIOTHH Ha YIiTyOJIEHHOM YPOBHE
ABIICTCS TPOBEJCHUE JIAOOPATOPHBIX M TPAaKTHUECKUX pabor. Takxke yuacTue
00y4aromuxcsi B BBIMOJHEHUHN MPOCKTHBIX U y4eOHO-UCCIENOBATENbCKUX PadoT,
TEMaTHUKa KOTOPBIX  OINpEeNseTcs Y4YUTelleM Ha OCHOBE HUMEIOUIMXCS
MaTepPHAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Copnepxxanue TporpamMMbl, BBIJICICHHOE KYpcusoM, HE BXOAUT B MPOBEPKY
rocyiapctBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemenHas OMOJIOTHS — KOMITIEKCHasl Hayka. KpaTkas ucTopusi pa3BUTHS
owosoruu.  buojornueckue HaykKd W H3ydyaeMble ~HMH  IIPOOJIEMBI.
OyHIaMEHTAJIbHbIC, TPHUKIAIHBIE KW TMOUCKOBBIE HAy4YHbIC HWCCICAOBAHUS B
OHOJIOTHUH.

3HadyeHue Onojgoruu B (HOPMHUPOBAHHHM COBPEMECHHOM €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. IIpodeccun, cBszanHbie ¢ Ouojorueil. 3HaueHUEe OHUOJOTHH B
MPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKAa: MEIAUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBI.

JdemoHcTpauumn

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. 11aBnos, . . Meunnkos, H.
N. Basunos, H. B. Tumodees-Pecorckuit, . Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTMM C JOpYrUMU Haykamu», «Cucrema
OMONIOrMYECKUX HAYK.

Tema 2. 7KuBble cMCTEeMbI U MX U3Y4YeHHUE

JKuBble cuCTEMBl Kak mpeaMeT wu3ydeHus Ouosioruu. CBOMCTBa KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTb,
CJI0XHOCTh W YNOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYNBOCTD, POCT U PA3BUTHE.

VYpoBHU oOpraHu3allid KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKAHEBBIM, OpPTraHU3MEHHBIMN, MOMYJISIHUOHHO-BUIOBOM, AKOCUCTEMHBIN
(OuoreoueHoTuueckuit), oOuochepusiii. Ilpoueccbl, mpoucxonsdiue B KHUBBIX
cuctemax. OCHOBHBIC TPHU3HAKH JXKUBOTO. JKW3HB Kak ¢opMa CyIICCTBOBAHUS
Martepud. Haykn, n3ydaroniue >KMBbl€ CUCTEMbBI HA PA3HBIX YPOBHSIX OpraHU3alliH.

N3ydenune xuBbIX cucteM. MeToasl Ouonornyeckoil Hayku. Habmronenwue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMA, MeTaaHanus3. [lonaTue o 3aBUCUMON U
He3aBUCHMMOW mnepemMeHHOU. IlmaHmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTE.
Pa36poc B Owuonornmueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TIOJYYEHHBIX
pe3ynbTatoB. [IpuymHBI HCKaXX€HUSA pe3yJbTATOB J3KcrnepuMeHTa. IloHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauumn



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonorunueckue
cucteMmbl», «CBOMCTBAa KHUBOW MaTepUn», «YPOBHU OPraHU3ALUU KUBOU
npuponb», «CTpoeHHe XKWUBOTHOW KIETKM», «TKaHU JKMBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEUeCKOro opranusma», «buoreonenos», «buocdepa», «Meroabl
V3y4YE€HUS )KUBOU IPUPOIBD».

O6opynoBanue:  naboparopHoe  oOopydoBaHWE  JJig  MPOBEACHUS
HAOJII0ICHUM, U3MEPEHH I, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcrnonp30oBaHuEe pAa3aUYHBIX METOAOB MPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€QuHUIA >KuBoro. Mcropus
OoTKpbITUA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOUHOU
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM ¥ KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMUS,
xpoMmarorpadus, 3mekTpodopes, METOJl MEUYEHBIX aToOMOB, Au(depeHInanIbHOoe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKCUpo8anHvIX
K1emokK. DIEeKTpoHHass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

[Toptpetst: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M.
bap.

TabGmuipsl u cxembl: «CBETOBOMI MUKPOCKOID», «IIEKTPOHHBIA MHKPOCKOID,
«Hcropus pa3BUTHA METOLOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOINpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

IIpakTuueckas paGora «l3ydueHue METOJAOB KJIETOYHOM OUOJIOTUH
(xpomarorpadus, saextpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHNE,
[ILIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKpPO- U YJbTPAMHUKPOIIEMEHTHI.
Bonma m e€ posb Kak pacTBOpPUTENs, peareHTra, y4acTue B CTPYKTYPHUPOBAHHUH
KJIETKH, TEIUIOPETysiuuu. MuHepaabHble BEIIEeCTBAa KJIETKH, MX OHOJIOrHYecKas
poJib. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonornyeckue mnoiauMmepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl O€IKOBOM MoseKky:bl. [lepBuuHas
CTpyKTypa Oeika, MenTHAHas CBsA3b. BTopuyHas, TpeTWYHAas, 4YeTBEPTHUHAsS
cTtpyktypel. Jlenaryparusi. CpoiictBa OenkoB. Kraccudukaruss  OenkoB.
buonorunueckue Gpynkuun 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuabl, IUCaXapyibl, OJIMTOCAXapUAbl U OJIUCAXAPUIBI.
O6mmit mmaH cTpoeHHss W (UBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunueckue pyHKIUM YTIEBOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHBIe cBOMicTBA. Kitlaccudukanus Tunumos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buonormueckue ¢QyHKIUN
aunuaoB. OOmMe CBONCTBA OMOIOTMYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK m PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun xomruiementapuoctu. [IpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mecronaxoxaenue u ouonorndeckue Gpynkuuu JIHK.
Bunel PHK. ®ynkuuu PHK B kieTke.

Ctpoenue monekyibl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonornueckue pynkiun AT®. BoccraHoBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
kietke. Jlpyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CtpykTypHast OUOJIOTHS: OMOXUMUYECKUE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. Mooeruposarnue
CmMpyKmypol U QYHKYUll OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

[Toptperst: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[uarpammer:  «PacnpeneneHne XHMMHUYECKHX 3JEMEHTOB B HEXHBOU
npupojie», «Pacnpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabmuupbr u cxembl: «llepuoguueckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJIbl BOIBI», «BellecTBa B cocTaBe OpraHu3moB», «CTtpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOEHHUE MOJIEKYII
yriieBooB», «CTpoeHne MoJieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBHIY,
«Ctpoenue Monekyasl ATO».

O6opynoBanue: XUuMHUYECKas ocya U 000pyA0BaHHE.

JlabopaTopHnasi padora «O0HapykeHHE OCJIKOB C TMOMOIIbIO KaUeCTBEHHBIX
peaKuuin.

JlaGopaTtopnass  paGora  «JVccrnemoBaHuWe — HYKJIEHHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tunsl KJIETOK: DJyKapHOTHUYECKass H nOpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CrpoeHue npokapruoTHIecKol KieTku. Kiierounas creHka 0akTepuii u apxei.
OCOOEHHOCTH CTPOCHUSI TeTepOTPOPHON U aBTOTPO(GHON MPOKAPHUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (yHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKH.
[Tnasmatnueckass wmemOpana (miazmanemma). CTpykTypa —IJIa3MaTHUYeCKOu
MeMOpanbl. TpaHcropT BelecTB depe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCHUBHBIN
(nuddysus, obneruénnas auddysus), akKTUBHBIM (NMIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). llomynponunaemocts MeMOpanbl. PabGoTta HaTpuii-
KaJMeBOr0 Hacoca. DHJIOIMTO3: MUHOIMTO3, (aronuTto3. DKk3o1uTto3. Kierounas
crenka. CTpykTypa u QyHKIIMHN KJIETOYHON CTEHKH PACTEHHM, TpHOOB.

Hurormazma. [urozons. Lutockener. [IBuxkenue nuroriazMbel. OpraHouabl
kinetkd. OnHoMeMOpaHHbIE OpraHoubl KIETKU: HHAOIJIa3MaTHYecKash CeTh
(OIIC), anmapart I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKIHMH. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KiIeTKH. CTpoeHHEe TpaHyISIPHOTO PETHUKYIyMa.
Mexanusm nanpasnenus 6enxoe ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mamkuii  (arpaHyJSIpHBIM) — 3HAOIUIa3MAaTUYECKUN
petukynyMm. CekperopHas QyHkuus anmapata ['onbmku. Moougurkayus b6enxkog &
annapame [onvoxcu. Copmuposxka 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pactutenbHbIX KiIeTOK. KiteTounbiid cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJAPHUHU,  IUIACTHUJIBI.
IIpoucxoocoenue mumoxonopuii u niacmuod. Cumobuozcenes (K.C. Mepeckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUNA W 1wiactui. llepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOLUIUX  IYKAPHUOT.
XJIOPOIIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranousl kietkn CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. lIpomesxcymounvie Quramenmel.
MukpodunameHTsl. Axkmunogvle Muxkpoghunamenmol. MpllIEUHbIE — KIIETKH.
Axmunosvle KOMnoHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CTpoeHwe U JBWIKEHUE JKITYTHMKOB W peCHUYEK. MHUKpOTpyOOUKH
nuTomiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. Obonouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIIIKU, UX CTPOEHUE U
bynkuuu. Snepupiii O0enkoBbI MaTtpuKkc. IIpocTpaHCTBEHHOE pPaCIOIOKEHUE
XpOMOCOM B HUHTepha3HOM snpe. Iyxpomamur u cemepoxpomamunr. benxu
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mumose. Sfoepmbiil
MPaucnopm.

Knerounsie BritoueHusi. CpaBHHUTENIbHASI XapAKTEPUCTUKA KIIETOK 3yKApUOT
(pacTUTeIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupbl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUMNY, «S1po», «CTpoeHne NpOKapUOTUUECKON KIETKI.

OO6opymoBaHHe: CBETOBOM MHKPOCKON, MHUKPOTMpENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaaIbHbIX KIETOK.

JlaGopaTtopnass pabGora «l3yueHue CTpOEHHUS KJIETOK Pa3JIUYHBIX
OPTaHU3MOB.

IIpakTnyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlaGopaTopnass padora «lccienoBaHue IUIa3MoJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTnyeckass  paGora  «/3ydyeHue  JBMKEHHUS  UUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NMPeBpPallleHUe SJHEPTUH B KJIETKe

AccUMUITALINAS ¥ TUCCUMIIISIIS — JIBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(GHBIA W TeTepoTpOQHBIA. YdUacThe KHUCIOpOoAa B OOMEHHBIX
npoleccax. OJHepreTmueckoe obOecnedyeHue KiIeTKu: mnpeBpanieHue ATD B
oOMeHHBbIX Tmponeccax. DepMeHTaTUBHBIM XapakTep peakluuil KJIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPTaHMYECKUX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEJIKU-MHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHbBIi CHUHTE3 OPraHUYECKMX BeEIIECTB B KieTke. dorocuHTES.
AHokcueenHblll U OKcueeHHwll omocunmes y odaxkmepuil. Ceemocobuparowue
nUSMeHmyl U NUSMEHMbl peakyuoHHo20 yeumpa. Poib XJIOPOIUIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHOBas paspl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHue pa3iaudHbIX (DAKTOPOB
Ha CKOpOoCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIKE OaKTepuu, Kene300aKTepuu, CEepoOAKTEPUH, BOJOPOIHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe OopraHu3Mbl. Buaesr Opoxxenus. [IpomykTel OpokeHHs W HX
UCIIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH O0JIe3HEH.

AspoOHbIe OpraHu3MBl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIHOKO3bI.

buonornueckoe okuciaeHne, WIK KIETOYHOE AbIXaHUE. POap MUTOXOHIpHUIL B
npolieccax ouonornyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuoi ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOrO MyTH
oOMeHa BelecTB nepes aHadpoOHBIM. DP(HEKTUBHOCTh YIHEPTETUUECKOTO 0OMEHa.

JdemMoHcTpanuu

[Hoprpetsr: JIx. [lpuctiu, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, I1. Murtdenn, I'. A. 3aBap3uH.

Tabnuupr u cxeMbl: «DOTOCHHTE3Y, « IHEPreTHUECKUl 0oOMen», «brocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyAOBaHUE JUIsl MPUTOTOBICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass  pabGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JladbopaTopnass pabora «/3yuenue (QepMEHTATUBHOIO PpaCIICTUICHUS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKAX).

Jlabopatopnass pa6ora «CpaBHeHuE mporeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U JTBIXAHUSD.

Tema 7. HacaeacrBeHHass uHGoOpManus U peajin3anus eé B KIeTKe

Peakuun matpuunoro cuHtesa. [[pUHIMN KOMIUJIEMEHTAPHOCTU B PEAKIIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeAcTBeHHOM mHGopMaluu. [ eHeTnuecKuit
KOJ, €ro cBoWcTBa. TpaHckpunuusa — MaTpuuHbii cuHTe3 PHK. IlpuHnmer
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancmauus u e€ sransl. Yuactue TpancnoptHbix PHK B OnocunTtese Oenka.
VYcnosusi O6uocunre3a Oenka. KomupoBanume amuHokucior. Ponb pubocoMm B
OounocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Perysiius akTUBHOCTH T€HOB Yy IpokapuoT. ['mumortesa
onepona (®. XKako0, XK. MaHo). Moaexynsipnvie mexanuzmvl IKCNPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsaius oOMEHHBIX
Ipo1ecCOB B KieTke. KiieTouHblil romeocTas.

Bupycsl — HekeTounble (hOPMBI )KU3HU U OOJIUTraTHBIE Mmapa3uThl. CTpoeHUE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaros. Kusnennwiil yuki
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHbie 3a0oneBanust yenoBeka, KUBOTHBIX, pactenuid. CIIN/, COVID-
19, counanbHbie 1 MEAUIIMHCKUAE TPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuux maccusos («bigdatar)
CMPYKMYPHbIX OUuonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
Ipoepammupyemoie pynxyuu 6eakos. Cnocodowl 00cmasKu 1eKapcms.



JdemoncTpanuu

[Toptpetsl: H. K. Konsuos, /. Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «buocunte3 Oenkay, «l'eHeTu4eckuilt Koy, «Bupyce»,
«bakrepuogarmny.

IIpakTnueckas padora «Co3aHue MOJIEIIA BUPYCAY.

Tema 8. ) KuzHeHHBIH HUKJ KJIETKH

Knerounséi 1uki, ero mnepuonabl W perynsaiua. Wuatepdaza u  MuTO3.
Oco0eHHOCTH TPOIECCOB, MpOTEKaroMmMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  I[lpecuntetndyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUN WU
MOCTCHHTETHYECKUH (MPEMUTOTUIECKUI) TIEPHO bl UHTEP(DA3HI.

Matpuunsiii cunte3 JAHK — penmuxauus. [Ipunuuner perukanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJJIEIbHOCTD.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTHIl. JIUIUIOMJHBIA W
rariouJHbeIi  HabOpel  XpoMocoM. ['omonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne knerkn — wmuTo3. CTaguu MHUTO3a WU MPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. KapuoknHe3 n nuToknHe3. buosiornyeckoe 3HaueHune
MUTO3a.

Perynsuuss MuToTHUEeCKOrO IMKIA KIETKH. [Iporpammupyemas kieTouyHas
rudeb — anornTo3.

Knerounoe snpo, XxpoMocombl, (yHKIIMOHAJIbHAs TEHOMHKA. MexaHuzmol
npoaugepayuu, oupdepenyuposxku, cmapenus u euberu xiemox. «l{ugposas
K1emKay — ououHgpopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: <«OKW3HEHHBIH IUKI KIETKW», «Mutosdyn, «CtpoeHue
xpomocomy, «Permmkanus JJHK.

OO6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MuUT03 B KJIeTKax
KOpEUIKA JTyKa».

Jlabopatopnas  pabora  «/3ydyeHne  XpoMocoM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlabopaTopHnas paGora «HaOntoeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u QyHKIIUM OPraHN3MOB

buonorunyeckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHHUSI U JKUBHEHEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHBIE TPHUOBI, OJHOKICTOYHBIC
BOJOPOCIIH, APyrue NpoTUCThl. KoJoHMaNbHbIE OpraHU3MBbI.



B3auMocBs3p 4acTel MHOIOKJIETOYHOIO OpraHusma. TkaHu, OprasHel M
cucteMbl opranoB. OpranusM Kak eIMHoe 1emnoe. I'omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAsI, TMPOBOJsIIASA, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTPOECHUS,
GbyHKINN 1 pacToNOKEHHs TKAHEH B OpraHax pacTEHUHN.

TKaHU KXUBOTHBIX U YEJIOBEKA. THIIbI KMBOTHBIX TKAHEHU: JMUTEIIMAIbHAS,
COCMHUTENbHASI, MbllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (DYHKIUNA U
pacmnoJIOKEHUsI TKAHEW B OpraHax *KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHCTEMBI OPTaHOB XUBOTHBIX U Yes0oBeKa. DyHKIMHU OPraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuili. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJICTOUYHBIX XMBOTHBIX. HapyHblii M BHYTpeHHUU ckeneT. CTpoeHune u
THIBI COEUHEHUST KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PaCTEHUM:
TPOIIU3MBI M HACTUU. JIBMJKEHHME MHOTOKIIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbImieyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[lutanne opramusmoB. IlormomieHne BOABI, YIJIEKMACIOrO Ta3a H
MHHEPAIBHBIX BELIECTB pacTeHUsIMU. lIuTaHue XUBOTHBIX. BHyTpuIiosoctHoe u
BHYTPHUKIIETOYHOE TNHUIIEBapeHHue. [IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENbI
MUIIEBAPUTENILHOTO TpakTa. [lumieBapurenvHble kene3bl. lluieBapurtenbHas
CHCTEMA YEIIOBEKA.

Jpixanue opranu3moB. /[pixanue pactenuit. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
XKabepHoe u nérounoe apixaHue. J{prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHHWE CTPOEHUSI JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTemMa u4elioBeKa. MeXaHu3M BEHTWISIUUM JIETKUX y NTUI U
MiIeKonuTaromux. Perymsus apixanus. J{prxatenbapie 00bEMEL.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHncnopT BemecTB y KUBOTHbIX. KpoBeHOcHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTeMa TMO3BOHOYHBIX JKHMBOTHBIX M uenoBeka. Cepjie,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpailieHHsl. IBOJIOLHUOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKHBOTHBIX. PaboTa
cepaua u e€ peryJisnus.

Beigenenue y opranu3MoB. Beinenenue y pacrteHuil. Beigenienue y
*KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbl BbiaeneHus. DOunbTpanus,
CeKpenus U 00paTHOE BCACHIBAHHE KaK MEXaHW3MbI pa0OTHI OPTaHOB BBIICICHUS.
CBsi3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIAECIUTENBHON cucTeMaMu. Boeinenenue y



MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHue u (HyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTepuii M ULUCThl MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX PACTEHUMU.
Kyrtukyna. CpeactBa macCUBHON U XUMHUUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX NPOU3BOJHBIE.
3ammTa opranu3Ma ot OojesHedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIH U NpUOOPETEHHBIN crnenupuIecKuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocniasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxxumocte w perynsuumsa y  OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. PazgpaxumocTts wu  perynsuus y
pactenuid. PocToBbIe BEIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pedaekTopHas peryidinus Yy >XUBOTHBIX. HepBHas
cucTeMa M €€ OTHEeIbl. JBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Pedrnekc u
peduiekTopHast 1yra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbpHast peryysinyds U SHIOKPUHHAS CHCTEMA >KMBOTHBIX M YEJIOBEKA.
JKene3pl DHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW W JHAOKPUHHON cucteM. [unotamamo-runoduzapHas
cucTeMa.

JdemoHcTpanun

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojopocnm», «bakrepumn», «lIpocreiimmue», «Oprasbl LBETKOBBIX PACTEHHI,
«CHucTeMbl OpPraHOB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTeOIIs,
«CtpoeHue IUCTOBOM IUIACTUHKN», «TKaHW >KUBOTHBIX», «CKEJET YeIOBEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHCTEMa, «HepBnas CHCTEMaY, «Koxay, «MpIreyHas CHCTEMa,
«BbigenurenbHas cuUCTeMa», «OHIAOKPUHHAsA cUCTEMa», «CTpOCHHE MBIIIIbLY,
«mmynuter»,  «KuimiedHonosoctHeie», «Cxema  NUTaHUS  PACTEHMII»,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIIPBI»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBsi», «HepBHas
cuctema poio», «HepBHas cucrema ssarymkum», «HepBHas — cucrtema
npecMmblkatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema denoBekay», «Pediexcey.



O6opyoBaHMe: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHKPOIpPENApaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HAaCEKOMBIX, UIJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pPacTeHUM, repdoapuu
pacTeHUil pa3HbIX OTHAEJOB, BIAXHBIE MpenapaTrbl JKUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opyI0BaHuE JJI IEMOHCTPAIIMK IIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia u OeiIKoB Mo AelcTBrueM (epMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIMU OIBITOB MO U3MEPEHUI0 )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKEHUI, MOJIENIA TOJIOBHOTO MO3Tra Pa3UYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEe pacTeHUI.

JlaGoparopHasi padora «3ydyeHue TKaHE )KUBOTHBIX).

JlaGoparopHasi padora «3ydeHue opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazMHOkeHUe U pa3BUTHE OPraHU3MOB

dopmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISALUS,
dbparMenTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmuHoxeHue. IlonoBeie kneTku, win rametsl. Meno3. Craaun
Mmeio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buomornyeckuii CMbICI
M€Ho3a M IIOJIOBOTO Iporecca. Mewo3 MW €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpeazaponpiieBoe pazputue. I'ameroreHes y :,UBOTHBIX. [1070BbIE jKelE3bl.
OO0pa3zoBaHue U pa3BUTHE NOJOBBIX KieTOK. CriepMarorenes u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHre U 3MOpPHOHAJIbHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOrUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyua mopgoecenoe u mooenu mopgpozenesa. Craaun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenune. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanumoe Opoobnenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH APOOJICHUS MIIEKOMMUTAIONMIUX. 3apOJBIINICBBIC JIUCTKU
(racTpyssinus). 3aKiaaJKa OpraHOB U TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3auMuoe
BIUSHAE YacTell pa3BUBAIOIIETOCS 3apojpliia (SMOpPHOHANbHAS WHIYKIIHS).
Jaknagka TUIaHA CTPOCHUS KUBOTHOIO KakK  PE3yibTaT HEpPaApXUUECKHUX
B3aUMOJICUCTBUI TeHOB. BrusiHne Ha 3MOpPUOHANIBHOE pPAa3BUTHE PaA3JIMYHBIX
(haKTOpPOB OKPYKAIOIIECH CPe/Ibl.

Poct u pa3Butne xuBOTHBIX. [locTamOpuoHanbHblii mepuoa. [Ipsmoe wu
HenpsMoe pas3BuTHe. Pa3zButue ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX MBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HENPSIMOIO



pa3BUTHUSA, UX PACHPOCTPAaHEHHE B Npupoje. Tuibl pocTa KUBOTHBIX. DakTOpbI
PEryJsiliiy pocTa >KUBOTHBIX U 4esioBeka. CTauu MoCcTIMOPUOHATBHOTO PA3BUTHS
y KUBOTHBIX U 4esoBeka. [leproabl oHTOreHe3a uenopeka. CTapeHue u CMEpPTh Kak
OHMOJIOTNYECKHE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenuid. ['ametoput u crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuil. OOpa3oBaHue crop B IMpoiecce Meno3a.
l'ametorenes y pacreHuil. OIJIOJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoliHOe OII00TBOPEHHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pa3BUTUE CEMEHH.

MexaHu3MBbl PEryJISIHUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersl: C. I'. HaBammun, X. llneman.

Tabnuiel 1 cxembl: «BereratuBHOe pa3MHOXeHHEY», «TuIbl Oecrnonoro
pa3sMHOXEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOXeHUEe TUAPB, «Meio3y, «XpoMocoMmbl», «l'ameroreHnes», «CTpoeHue
AWLEKIETKH U crnepmaro3onaa», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsamoe u
HETpsiMOe pa3BuTHE», «Pa3zBuThe waiickoro xyka», «Pa3Butue capanum,
«Pa3Butne nArymkm», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHHI»,
«CtpoeHue ceMsiH OJHOJIOJIbHBIX U JIBYJIOJIbHBIX pacTeHUN», « KU3HEHHBINA UK
MOPCKOM  KamycTbD», <«OKU3HEHHBIM LHKI MXa», <KW3HEHHBIM  IUKI
MarnopoOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK U
CIIEpMATO30UI0B, MOAENb « LUK pa3BUTHS JATYIIKI.

JlaGopaTopHas padora «l3ydeHue CTpOCHHS TMOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnyeckass padora «BrpisiBlIeHME NPU3HAKOB CXOACTBA 3apOJIbILICH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHe OpraHoB pPa3MHOXKEHHUSI BBICIINUX
pacTEeHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykh. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. KonbnoBa, H. Y. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE€ TEHETHYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AbTEPHATUBHBIC IPU3HAKW, JOMHUHAHTHBIM W PEUECCUBHBIN
pU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAsI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OcCHOBHBIE ~ METOJIbI ~ T€HETUKH:  THOPUIOJOTUYECKHM,  [UTOJIOTHYECKHUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

JdemMoHcTpanuu

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKNY, «CXeMbI CKPEIIUBaAHUSD.

JlabopaTopnass padora «J/lpo3oduna Kak OOBEKT TIE€HETHUYECKUX
VCCIIEJOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBelii 3akoH MeHaens — 3aKoH
eAMHO00pa3us THOPUIOB MepBOro nokojeHus. [IpaBuno nomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH pacuICIUICHUs MPU3HAKOB. [[UTONIOrMYecKrne OCHOBBI
MOHOTHOPHTHOTO CKpelnuBaHus. [ umores3a 4ucTOTh raMer.

AHanuzupyouee ckpemnBanue. [[poMexyTouHbI XapakTep HaclieI0BAHMUS.
Pacmerienue nmprusHaKkoB IpU HEITOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [{uToNorMdeckue  OCHOBBI  JAUTHOPHUIHOTO
CKPELIMBAHUA.

CuemienHoe HacienoBanue npusHakoB. Paborel T. Moprana. CuernsieHHOe
HACJIEIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMU. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXAHU3M OIpEAEIeHus moia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporamMeTHbId I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacneqoBanue npus3HakoB, CLETUIEHHBIX C ITOJIOM.

['eHoTuIl Kak 1enocTHas cucrema. [enoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBI a/ienu3M. B3anMoAeicTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnnementapuocts. Dnuctas. [lonumepus.

['eHeTyeckuii KOHTPOJIb Pa3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJIOTMYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIUM.
['eHeTHYEeCKHE MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['€HeTHYeCKHE acCMeKThl KOHTPOJIS U
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

[Toprpersr: I'. Menaens, T. Mopran.

Tabmuupl u cxemsl: «IlepBblil 1 BTOpoil 3akoHbl Menaens», «Tperuii 3akoH
Mengens», «AHaIU3UpPYyHOIIee CKpemuBanue», «HemomHoe noMHUHUpPOBaHUEY,
«CrersieHHOe HaclieIoBaHWE TPU3HAKOB Yy Jpo30duibl»y, «['eHeThka Imoay,



«Kapuotun uvenmoBeka», «Kapuotun npozodunb», «Kapuotum nOTHIBD,
«MHOX€ECTBEHHBIN ajuienu3m», « B3auMo1eicTBUE TEHOBY.

OGopynoBanue: Mojelb JUisl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO0Opa3us
rUOpUIOB TIEPBOrO TOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpPAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIENOBAHUSA MPU3HAKOB, MOJEIb JJIs
JEMOHCTPALUM CLEIJICHHOIO HACJIEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «/[po3odumnay.

IIpakTnueckas padora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPUIHOIO
CKpENIMBaHUA Y APO30DUITBD».

IIpakTnueckas  padora  «l3ydeHme  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y AP030DUIBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  dopmupoBaHuu (peHoTuna.
N3menunBOCTh Npr3HakoB. KauecTBEHHBIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MoaudukanronHas U3MEHYMBOCTb. Ponb  cpenbl B (OpMHpPOBAHUU
MOJAU(PUKALMOHHON M3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuauvoHHas KpuBas (B. HMoranncen). CpolicTBa MOau(pUKaIMOHHON
V3MEHUYHMBOCTH.

I'enoTunMueckass N3MEHYMBOCTh. CBOKMCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bupl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHass u3MeHYHMBOCTH. Meio3 U TOJIOBOM MpoIEcC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3aHUU
TeHETHYECKOTO pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTb. Buabl MyTalMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M  WHAYUMPOBAaHHbIE MyTaluW. SnepHble U
HUATOIUIa3MaTuYeckue myTtanuv. CoMaTUYeCKUe W TMOJOBbIe MyTauuu. [IprdnHbI
BO3HUKHOBEHUs MyTanuid. MyTareHpl W WX BIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOI'O IMPOIECCa. 3aKOH TOMOJIOTHYECKUX pAJIOB B
HacneacTBeHHoW m3menunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUMBOCTH U
HACJICICTBEHHOCT.

Onuzcenemuxa u 9NUSEHOMUKA, pOIb JdNUSEHEMUYEeCKUX @Gaxkxmopos 8
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

[Toprpersr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuiet u  cxeMbl: «Bugsl  u3MeHumBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs U3MCHYHUBOCTEY, «Meiio3y,
«OmnonorBopeHuey, «I eHeTHUYecKue 3a00JIeBaHUs YeIoBeKay, « Buabpl MyTarmii.



OO6opynoBaHue: XKUBbIE W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HMccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(UKAIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue BapuallMOHHOrO psiga U
BAPUALIMOHHOU KPUBO».

IIpakTnyeckas padora «Mytanuu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yes0BeKka

Kapuorun wenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHHUS T€HOMaA
yernoBeka. Meronbpl  M3ydeHUsT TI€HETHMKHM  YEJIOBEKAa: TIEeHEaJOTMYECKUM,
OJIM3HEIIOBBIH, LIUTOr€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHIA. CoBpemeHnHOE ONpENIEIICHHE TE€HOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
IT11P-ananu3a. HacneacTBeHHble 3a00ieBaHus YelioBeKa. | eHHBIE 1 XpOMOCOMHBIC
0oJe3HM 4YeloBeKa. boJie3HW C HACeNCTBEHHOW MPEnpacroyioKEeHHOCTHIO.
3HaueHUEe MEAMIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUH T€HETUYECKHUX
3a0oneBaHui 4YenoBeka. MeauKo-reHeTuYeckoe KOHCYJbTHupoBaHue. CTBONOBbBIE
KJIETKH. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIIECIOBAHUN B
00J1aCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

'enetnueckue ¢akTophl TMOBBINIEHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arps3HCHHUIO OKpYsKatoleh cpesnl. ['eneTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MaTOJIOTHSIM.

JdemoHcTpanun

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3y4YeHHS] TEHETUKHU
yenoBekay, «l eHeTnyeckue 3a00JIeBaHUs YETOBEKa.

IIpakTHuyeckas padora «COCTaBICHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenexunst OpranusMoB

JlomecTuKanus H CeJeKUHUs. 3apOKICHUE CEeIEKIMU U JIOMECTUKALUU.
Yyenne H. WM. BaBuimoBa o lleHTpax mnpoUCXOXIEHUS UM MHOro00pasus
KyJbTYPHBIX pacTeHuil. Poip cemekuuy B CO3IaHUM COPTOB PACTEHHUM M TMOPOJ
*KuUBOTHBIX. CopT, mopoaa, mMTaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HacjaeACTBeHHOM wu3MeHuuBoctd H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKITMOHHOU PaOOTHI.

Metoanl ceneKkImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIMBUTy AJIbHBIH. Ortanbl ~ KOMOMHAIIUOHHOW  CEJIEKIIUH. UcnbiTanue
MpOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OLEHKHU
¢eHoTua MTOTOMCTBa U OTOOP IO TEHOTHUITY ¢ ToMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ[  CEJCKIMOHHOM  paloThlI.
PannanmoHHbIil 1 XUMHUYECKUA MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX



dbopm opranuzmoB. Vcmonb30BaHHE TE€HOMHOTO PENAKTUPOBAHUS M METOJOB
pexkoMOuHanTHBIX JIHK 17151 monmydenust iCXOAHOTo MaTepuaa ajsi CeleKIUu.

[Tonyuenue MOJIUTLIIOU/IOB. BuyTtpusugoBas rudbpuan3aIvs.
bnuskopoacTBeHHOE  cKpemiuBaHue, WM MHOpuauHr.  HepoxactBeHHoe
CKpelllUBaHue, Wiu ayTOpuauHr. l'erepo3nc u ero mnpuunHbl. HMcmonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeononenue Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHUH U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHue U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX pOAWYEH IS CO3JaHUS  HOBBIX COPTOB M THOPUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. H3yuenue, coxpaneHue u  YnpaegieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MoM 4Yucie ¢ NPUMEHEeHUeM COBPEMEHHbIX MemOo008 HAYYHBIX UCCIe008aAHUl,
nepeodosuvlix uoetl U nepcneKmueHbX MexHOoI02UlL.

JdeMoHcTpanuu

[Toptpers: H. 1. BaBunmos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxemsl: «LleHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON HU3MEHUYHBOCTH,
«Metoapl cenexkuun», «OTnanénnas rudpuauzanus», «MyTrareHes».

JladopaTopHas pabdora «/3yyeHue cOpTOB KyJNbTYpHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHnasi padora «3ydeHrne METOAOB CEJICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeuss «OCHOBHBIE METOJbl M JOCTHUXKEHHUS CENEKIMH pPACTeHUH H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JIAOOPATOPHIO
arpOyHMBEPCHUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJI0TH U CHHTETHYECKAasA OMOJIOTUS

OOBEKThI, UCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE W TKaHEBbIE
KYJbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuuronHas
OMOTEXHOJIOTHS:  XJICOOMEeUeHUe, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOTYKTOB,
BUHOAenue. Mukpobuonornueckuit cunte3. OOBEKTHI MHUKPOOMOIOTHUYECKHUX
TexHoJorui. [IponsBoacTBO O€IKa, aMUHOKUCIOT U BUTAMUHOB.

Co3niaHue TEeXHOJOTU W MHCTPYMEHTOB LEJIEHANPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOTYYEHUSI OPTaHU3MOB U UX KOMITOHEHTOB,
CoJIeprKalliX HE BCTpeYarouecs B MPUPoie OMOCUHTETUUECKHUE MTyTH.



Knerounas unxxenepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PAaCTECHUU U
#*uBOTHBIX. Kpuobanku. ComaTuyeckas TUOpUAM3ALUA W  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHuEe Tramiou0oB B CeleKUMH pacteHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmelduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWIEKIETOK U KJIIOHUPOBAHUE KMBOTHBIX. METO/ TpPaHCIUIAHTALMK SIEp KIIETOK.
Texnonoeuu 0300po8IeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMoCcOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHantHbiX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmKEeHUs HW  NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  HHYKEHEPHUH.
DKOJIOTUYECKHUE U 3TUYECKUE MPOOJIEMbl T€HHON MHXKEHEPUH.

Menmuuunckue ouorexHonoruu. [loctrenomuas nudposas meaunuHa. [1LP-
JUarHocTuka. MeTaOoJIOMHBIM aHaIM3, TCHOIICHTPUYCCKHM aHajau3 MpoTeoMa
YeroBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbiA. VICIOJIb30BaHHME CTBOJIOBBIX
kineTtok. TapretHas Tepanuss paka. 3D-OunoumkeHepus s pa3pabOTKU
(yHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMIUIEKCHBIX
TKaHEeH COUeTaHHMEM TEXHOJOTHUH TPEXMEPHOTro OHONMpHHTHHTA M ckaddonauHra
JUISL PELLIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C II€JIbI0 OOecCreYeHus: KOMOMHHPOBAHHOMN
3amuThl OT BO3Oyautenet OPBU, ycTaHoBieHHE MOJNEKYJSIPHBIX MEXaHU3MOB
¢ynkunonupoBanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OINACHBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHncTpanuu

Tabnuupl u cxemsl: «/Mcrnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHKEHEPUS».

JlabopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuuyeckas padora «IlosyyeHue MOJIOUYHOKHUCITBIX TPOTYKTOBY.

Jkckypeusi  «buorexHonmorus — BakHEHIIas MPOU3BOJWTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOCTBO)».

11 KIIACC

Tema 1. 3apoxkaenue W pa3sBuTHE 3BOJIONHOHHBIX MPEIACTABJICHUH B
OoumoJiornu

OpomonuoHHas Teopuss Y. JlapBuna. IlpeAnochblIKM BO3HUKHOBEHUS
napBuHHM3Ma. JKU3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIBkynue cuiibl 3BoIOIMU BUAOB 110 Y. JlapBuHy (BbICOKass HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThH, OoOpnba 3a
CYIIIECTBOBAHKE, €CTECTBCHHBI U UCKYCCTBEHHBIN 0TOOD).



Odopmienne cuntetnueckoir Tteopun 3Bomornuu (CTD). HelrpanbHas
Teopust sBomtouuud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorusa. 3HauYeHHE
SBOJIIOLIMOHHOM T€OpUH B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kroee, Y. Hapsun, C. C. YerBepuxos, W. 1. lImansraysen, Jx. Xonaein, . K.
benses.

Tabmuupr m cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuew)y,
«JlectHuma xuBbBIX cymiectB (o Jlamapky)», «Mexanusm ¢GopMupOBaHUs
MPUCTIOCOOJICHNIA y pacTeHWid W >KMBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MmapmipyTta nyremectBus Y. Japsuna», «Haxonku Y. Jlapsunay, «DopMbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroodbpasue KyiabTYpHBIX (GopM
KanycTbl», «[lopoabl TOMaIIHUX )KUBOTHBIX», «CxemMa 00pa3oBaHusi HOBBIX BUJIOB
(mo Y. [HapBuny)», «Cxema COOTHOLIEHUSI JIBHXKYIIUX CHJ DSBOJIIOLUNY,
«OCHOBHBIE TOJIOKEHUSI CHHTETUUECKON TEOPUH 3BOJIIOLIUNY.

Tema 2. MUKPO3BOJIIOLMS U €€ pPe3yJibTaThI

[Tonynsauus Kak 3JieMEHTapHas eIUHULA 3BOOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETHYECKOro pa3zHooOpa3us W CTPYKTypbl nomyisuuid. M3meHeHue
reHoOoH/Ia TOMYJSAIMKA KaK DJIEMEHTAPHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitHOepra.

DneMeHTapHble (aKTOPbl (IABWXKYIIHME CHJIBI) JBOMIOUMH. MyTallMOHHBIN
npouecc. KomOuHaTuBHasg wu3MeHUHMBOCTh. [Jlpelidp reHOB — ciydaiiHble
HEHAMPaBJICHHBIC W3MEHEHHS YacTOT aieiedl B momymsamusx. Oddexr
OCHOBartensa. JIpgexm Oymoviiounoco 2opaviuika. CHUdNCEHUe 2eHemuuecKo2o
pasnooobpazusi: npudunsl u cireocmeus. Ilposenenue s¢gpghexma Opeiigha 2eros 6
oonvuwux u  manelx  nonyrayusax.  Murpauun.  M3omAuus  mOMySSIUi:
reorpaduueckast (mpocTpaHCTBEHHAs), OMoJIorndeckast (penpoayKTUBHAS).

EctecTBenHbIii oTOOp — HampaBnsoommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWKYIIMM, CTAOWIM3UPYIOIIUMA,  pa3pbIBAOIIUI
(nu3pynTtuBHbIi). [lomoBoit orOop. Bo3HMKHOBEHHE U HBONIOIUS COLUATBHOTO
MOBE/ICHUSI )KUBOTHBIX.

[IpuciocoOaeHHOCT,  OpPraHU3MOB  KaK  pe3yabTaT  MHUKPOIBOIIOIUH.
Bo3nukHoBeHne — mpucrnocobneHudd y  opraHuzMoB.  Apomopdo3pl U
uanoananrtanuu. [lpumepsl npucnocobieHnit y opranu3mMoB: MOp(hOIOrH4YecKue,
dusnonornyeckue,  OMoXuMUYeckue,  noBeAeHUYeckue.  OTHOCHUTEIBHOCTb
IPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BuumooOpazoBaHue Kak pe3yJbTaT
MUKPOIBOIOIMHU. M3onsmus — kioueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONIaTPUYECKOe (reorpacduueckoe),



CUMIIATPUUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (ToUIUION U 3aITHS,
rudpuauzanus). JMuTenbHOCTh IBOIIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (POpMHUPOBaHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons sBOMOUMOHHON OMoOOrMM B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHHUs1 6Mopa3zHooOpa3us. MUKpPOIBOIIONHUS U KOIBOJIIOLUS Mapa3UTOB U MX
x03s51eB. MexaHnu3mbl (POPMUPOBAHUSL YCTOMUUBOCTU K aHTUOMOTHKAM U CIIOCOOBI
O0pBOBI C HEll.

JdemoHcTpanuu

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HW3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa Buaa», «Cxema mposiBieHus: 3akoHa Xapau—BaiinOepray, «Buxyiiue
CWJIbl 3BOJIOLUNY, «IKOJOTHYECKass M30JSLUs MOy ceBaHCKOU (openmny,
«l'eorpaduueckas M30JSIIUS  JIUCTBEHHUIBI CUOUPCKOM U JIMCTBEHHUIIBI
naypckoiy, «IlomynsiroOHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEUCTBUA €CTECTBEHHOro oT0opa», «PDopMmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HnycTpuanbHblii MenaHu3My, «KuBbie uckomaemsie», «[[oKpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®Dusnonornueckue amantrauun», «lIpucnocoOIEHHOCT, OpraHU3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Bunsl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrocoObl Bugo0Opa3oBanus», «I'eorpaduyeckoe BUI000pa3zoBaHue
TPEX BUAOB JAHABIIICH», «DKOJIOIMUYECKOE BHUI000PA30BAHUE BHUJIOB CHHUID),
«ITomunnounael pacteHuin», «KamyctHo-peaeunsiii rTHOpuI.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3BEpel ¢ mMpuMepaMu pa3IMYHBIX TPHUCIOCOOJICHUI, 4Yydella NTUI] U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUd OJNM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlabopaTopunasi padora «BbisBIeHHE HW3MEHUYMBOCTH Y 0COO€H OJHOTO
BUJIA».

JladbopaTtopHasi  paGora  «lIpucrocoOiieHuss  OpraHU3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PAZHOCTH.

JlabopaTopnass paGora «CpaBHeHHUE BHUJOB IO MOP(POIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3Boouus u eé pe3yJibTaThl

Mertoapl u3ydyeHUsT Makpod’BOJMOIMU. llaneoHToNOrMYECKHE  METOJIbI
uzydeHus: odBononuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaduueckue Meronpl uszydeHus s3Boitonuu. CpaBHeHUE (IOPHI U
dayHsl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumabl-
SHJEMHUKHU U PEJUKTHI.



OMOPHOIOTHYECKHE U CPABHUTEIHHO-MOP(POIOTUUECKHE METOJBI U3YUCHUS
3BOJMIONMHU. ['eHeTHueckue MeXaHU3Mbl HBOJIOLMH OHTOT€HE3a W TMOSIBJICHUSA
SBOJIIOLIMOHHBIX ~ HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
Pynumenrapapie  opraHbl W aTaBuU3Mbl.  MOJIEKYISPHO-T€HETUYECKUE,
OMOXMMHUYECKHEe W  MaTeMaTHYeCKHE  METOJbl  W3YUYEHUS  HBOJIIOIUU.
I'omonoruynsie reHbl. CoOBpeMEHHBIE METOIbI MOCTPOCHUS (HUIOTEHETUYECKHX
NEPEBHEB.

XPpOMOCOMHBIE MyTAallX U SBOJIIOIUS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBwIIa) dBOMONMH. [IpuHyun cmenvt yHKyuil.
HeobOpatumocTs 3Bomonmu. AnantuBHas paauamus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLINH.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I 'ekkenb.

Tabmuibr 1 cxembl: «DWIOTCHETHYECKUN PSIT JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoOple  smepbl»,  «Creromedans», — «PuHnodutey,  «CeMeHHBbIS
nanopoTHukn», «buoreorpaduyeckue 30HB 3emun», «Jlpeiid) KOHTHHEHTOBY,
«Penukte»y, «HaganpHble cTagud SMOPUOHAIBLHOTO PAa3BUTHS TMMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOrMYHBIE U aHAJIOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAa0OpHl YENOBEKa W IMHMMaH3e», «laBHBIE
HaIpaBJICHUS 3BOIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

OO6opynoBaHue: KOJUIEKIUU, TrepOapuu, MYJSDKM HCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI)KU TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIINM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

Hayunble rHmore3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHe3 u
naHcrepmusi. JloHayuHble IpeaCTaBlICHUs O 3apPOKJCHUU JKU3HU (KPEaALMOHU3M).
I'mnoTe3a NoCTOAHHOTO CaMO3apOKICHHUS KU3HU U €€ onpoBepKeHue onbitaMu O.
Penu, JI. Cnannannanmu, JI. [Tactepa. [IpoucxoxaeHue sXu3HN U aCTPOOUOIIOTHSI.

OcHOBHBIE dTanbl HEOPraHUYECKOU DBOJIFOLUU. [ImanerapHas
(reonoruyeckasi) H3BOJIONUSA. XUMHUYECKas 3BOJIOLMS. AOHUOTeHHBIA CHUHTE3
OpraHnyeckux BemecTtB u3 Heopranndeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanue noaumepoB u3 MoHomepoB. KoarnepBatHas rumoreza A. .
Omnapuna, runoresa nepBudHoro 0ynroHa k. XomnaeitHa, TeHETHUECKasi TUTIOTE3a
I'. Ménnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'unbGepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopusa 3emnm u Mmeronael €€ wusyuyeHus. lVckomaeMble OpraHUYeCKUE
ocrarku. ['eoxpoHonoruss u e€ wMeroabl. OTHocHUTenbHass W aOCONIOTHAs
reoxpoHosiorus. I'eoxpoHosiorndyeckas 1Kasua: 30Hbl, dpbl, IIEPUOBI, SIIOXU.



HavanbHbpie »Tambl opranmyeckou sBostonuu. [losiBieHne W 3BOJOLMS
NEPBBIX KJIETOK. DBOMIONUsA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIUIEHKM KaK aHajior MEPBBIX Ha 3emie cOOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Ipoucxoxaenne 3yKkapuoT (cUMOHOreHe3). DBOIIOIUOHHOE MPOUCXO0XKICHHE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TpYyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC ATamnbl ABOJIONMHU BBICHIMX pacTeHuil. OCHOBHBIE apoMop(]o3bI
pacrenunii. Bpixony pacremunt Ha cymy. IlosBieHue CHOpPOBBIX pAacTeHUM H
3aBoeBaHMEe uMH cyld. CeMeHHble pacTeHus. [IpouCXOokJIeHHE IBETKOBBIX
pacTEHUM.

OCHOBHBIEC 3Tamnbl SBOJIOIUU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3bI
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — IMOSIBJIEHUE COBPEMEHHBIX
tunoB. IlepBbie XxopaoBbIie KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIUSA TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuii. [IporcxoxneHne MIEKOMUTAIOMUX U
ntul. [lpuHnun xmouyeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

Paszputne xu3HM Ha 3emie MO ’paM M INEPUOJAM: apXeu, NMPOTEpPO30H,
najgeo30M, Me3030M, KahHo3oi. OOmas XapakTepucTUKa KiIuMmata U
rEOJIOTHYECKUX TMponeccoB. [losiBIIeHHME W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ero yclioBUs U BIMSHUE HA ra30Bblil cocTaB aTMOC(hephl.

MaccoBble BBIMUPAHHSI — 3KOJOTHYECKUE KPHU3UCHI Npouuioro. [IpudnHel u
CJIEICTBHSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBIH SKOJIOTMYECKUN KpPHU3UC, €ro
ocobennoct. [Ipobrema coxpanenus 6uopasHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHmyeckoro mupa. [IpuHuuNbBl Kiaccupukauu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, [Ix. Xonnein, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apOoXKJIeHUs Xu3HW», «Cxema ombita C. Mwmmiepa, I'. FOpuy,
«JTanpl  HEOPraHWUYECKOW  3BoMOLMN», «l'eoXpoHosOrMueckas  mKamay,
«HadanpHble 3Tanbl OpraHUYecKoi sBoonun», «Cxema 0O0pa3oBaHUSI IYKapHUOT
nyTéM cumoOuoreHeza», «Cucrema XUBOM mpupoab», «CTpoeHUE BHUPYCay,
«Apomopdossl  pactenuity, «Punuodutey, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOroknerounsie Bogopocian», «Mxwuy», «llamoporHukmn», «l'onocemeHHbIe
pactenus», «Opranbl IIBETKOBBIX pacTeHuid», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KuedHononiocTHwIEY,
«ITnockue 4EPBUY, «UNEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,



«lIpecmbikarommecs», «lltuupr», «Miuekonuratomme», «Pa3Buthe XKU3HH B
apxeunckou spey», «Pa3BUTHE )KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
I1aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKON dpe», «Pa3sBUTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAs: CUCTEMA OPraHUYECKOTO MUPay.

OOGopynoBanue: repbapuud pacTeHUH PAa3IUYHBIX OTACNIOB, KOJUICKITUU
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyuesia NTHUI[ WU 3BEpel,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMbIX, MYJISDKH OpPraHHMYeCKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sabopatopHasi  paGora «MojenupoBaHUE ~— ONBITOB
Musnepa—FOpu 1o u3ydeHuto abHMOreHHOr0 CUHTEe3a OPraHUYeCKUX COSAMHEHUN B
NepBUYHON aTMocdepe».

JlaGoparopHnass pabdora «/3ydyeHue W ONMCAaHUE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUS pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «/3yueHne ocOOEHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Paznensl 1 3agaun aHTPONOIOTHH. METOIbl aHTPOTIOJIOTHH.

CraHOBIIEHUE TPEICTABICHUN O MPOUCXOXKJICHUM 4YeloBeKa. Penurunosnbie
BO33peHUs. COBpEMEHHBIE HAYUHbIE TEOPUH.

CxoacTBO yenoBeKa ¢ KUBOTHBIMHU. CHCTEMATUYECKOE MOJIOKEHUE YeTIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JI0T0-0MOXUMHUYECKHE,
nopejieHYeckre. OTINYMS YETOBEKA OT XKUBOTHBIX. [IPAMOXO0XKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBrxymue cuiibl ((pakTOpbl) aHTPOIMOreHe3a: OUOIOTHYECKUe, COIUaIbHbBIC.
CooTHollleHne OMOJIOTUYECKHUX U COLIMANIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHoBHBIE CcTaguu aHTpororeHe3a. PanHue uenoBekooOpazHbie 00E3bSHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIUE MPEAKHU YeTOBEKOOOPA3HBIX 00€3bsiH U
JroJieid. ABCTPaTONUTEKN — JBYHOTHE MPEAKH Jtojel. UenoBek yMelnblid, mepBbie
W3TOTOBJICHUS OpYAWi Tpyaa. YenoBeK MpAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuit —  0oOmMMA  MPeIoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBEeK HEaHAEPTaIbCKUN
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YelloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TpeaenaMu AQpUKH.
[TaneoreneTrka U NajaeoOreHOMHUKA.



DBOJIIONMSI COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIN OTOOp B TOIMYJISIUSAX
yenoBeka. MyTalMOHHBIN Tipouiecc ¥ noauMopdusM. IlomynsiiimoHHbIE BOJIHBI,
npeiid reHoB, murpaius U «3PGEKT OCHOBATENSN» B MOMYJIAIUSAX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckue pacel. IloHstue o pace. boisbimme pacel: €BporeouaHast
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (dKBaTOpHalbHasi),  MOHTOJIOMAHAS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YesiOBeKa I0 IIJIaHeTe.
EnuncTtBo  dyenoBeueckux — pac. HaydHas  HECOCTOSITENBHOCTH  pacus3Ma.
[Tpucnoco0neHHOCTh YeNOBEKa K pa3HbIM YCIOBUSM OKpPYXAIOMEH CpeIbl.
Brnusaue reorpaduyeckoit cpeapl W apeiida TeHOB HA MOPQOJIOTUIO U
(bU3HOIOTHIO YeIOBEKA.

MeXAUCUUIUIMHAPHBIE ~ METOAbI B buzudeckoir  (OMOJIOTUYECKOM )
AQHTPOTOJIOTUU.  ODBOJIOIMOHHAS ~ QHTPOMOJIOTHS W MaJIEOAHTPONOJIOTHUS
YEeJIOBEYECKUX MOMyJsiuid. buoconuanbHble UCCIEOBAHUS MPUPOABl YEIOBEKA.
NccnenoBanue K03BOMOMUHN OUOTOTHYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IToprpetsl: Y. lapsun, JI. JIuku, 4. 5. Porunackui, M. M. I'epacumos.

Tabmuist 1 cxembl: «MeToIbI aHTPOMOJIOTUNY, «[ 0TOBHOW MO3T YETIOBEKa,
«YenoBekooOpa3Hble 00€3bsiHbDY, «CKeleT dYeloBeKa M CKEJET IITUMIIaH3e,
«PyIMMEHTHI U aTaBU3MbDY, «/IBHXKYILHE CHUIIBI AHTPOIIOTE€HE3a», « DBOITIOLIMOHHOE
IpEBO  4eJoBeKa», «ABcrpanmonutTek», «UYenoBek  ymenslit», «Yenosek
npsSAMOXOIsIIIuiy, «JlenrucoBckuil yenoek» «Heanaepranbiipy, « KpoMaHbOHIIBD,
«IIpenxu yenoBeka», « ATamnbl SBOJIOIUU YEIOBEKa», «Packl UeloBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHaIbHOM
KyJbTYpbl TIPEJAKOB 4YeJOBeKa, penpoaykiuu (potorpaduu) KapTHH C
MUA(OJIOrMYeCKUMH M OHOJICHCKUMM CHOKETaMH TPOUCXOXKICHHUS 4YeJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEIb
yepena 4YejJoBEeKa M deperna IIMMIIAaH3€, MOJENIb KHCTH 4YeJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOJAEJIH TOPCa MPEIKOB YETIOBEKa.

Jlabopatopnas padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKeJeTra
YeJI0oBeKa, CBSA3aHHBIX C MPSIMOXOKICHUECM).

IIpakTnyeckas padora «/3ydyeHne 3KOJOrMYECKUX afanTallil 4eTOBEKay.

Tema 6. Jkojioruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM € OKPY/KAKIIeHl cpeaoun

3apoxkaeHue U pa3Butue skojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
sKoJIOTuH. CBSI3b KOJIOTUU C IPYTUMH HAYKaAMH.



Metoapl sxonoruu. [loneBble HaOMOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npUpoAHbIe U JlabopaTropHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY>Kalollel Cpe/ibl: JIOKaIbHbIN, pETUOHANIbHBIN U T100abHBIH.

3Ha4eHUE OKOJIOTMYECKMX 3HAHMW JUI1  YEJIOBEKA.  ODKOJOTUYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBSI3€H 4YEJIOBEYECTBa C mpupoaor. dopmMupoBaHue
AKOJIOTHYECKOMN KYJIbTYpPbl U SKOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.

JdemoHncTpanuu

[Hoprpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuibl 1 cxeMbl: «Pa3jenbl sKonorumy, «Metoabl skonorum», «Cxema
MOHUTOPHUHTIA OKPYKAOLIEN CPEIBD.

JlaGoparopHuas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIIEOBAHUID.

Tema 7. Opranu3msl u cpeaa 00MTaHUA

Dkojorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
AKOJIOTUYECKUX (PaKTOpOB: abuoTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. Oo1ne
3aKOHOMEPHOCTH JEHCTBUA 3KoJiornueckux ¢akropos. IIpasuno munumyma (K.
mpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHOMOHTHBIE M CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak sKojorudeckuid (axrop. eiicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHUE TPYMIIbI
pacTeHMI M JKMBOTHBIX II0 OTHOIIEHUIO K cCBeTy. CHUrHaJbHas poOJIb CBETA.
doTtoneproausm.

Temneparypa kak oskonorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Msbl. [IoKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHud K
noJiiepaHuio BogHOro OanmaHca. Knaccudukanusi pacTeHHl MO OTHOIIEHHUIO K
Bojzie. [Ipucnoco6nenus KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHHS OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
rNyOMHHAsT  TMOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  DPU3NKO-XUMUYECKHE
OCOOEHHOCTH cpex oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
YKA3HU B Pa3HbIX Cpeliax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJinyHble pUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHI KU3HMU.

XKuznennoie Qopmbl opranusmoB. I[lonstne o JKuU3HEHHOH Qopme.
Kuznennsie GopMbI pacTeHUM: JEPEBhS, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornyeckue (bakTopBHI. Buner OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalnu3M, KOMMEHCAIu3M (KBapTUPaHTCTBO, HaxJieOHMuecTBO). Hetpoduueckue
B3auUMoJiecTBUS  (Tomuueckue,  Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHHUS OpPraHU3MOB B Cpele
oOutanus. [IpuHIKI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuubr U cxembl: «Ikonorudeckue QaxTopb», «CBETOBOW CIIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpPOBHbBIE
XKUBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHbIE», «DHU3MONOrHYecKue ajaantaiuuu
KUBOTHBIX», «Cpenpl o0OuTaHUS OpraHu3MoBy», «buosiornyeckue puUTMBDY,
«Kuznennbie  Qopmel  pactenmity, <« KusHeHHBIE (GOPMBI  KUBOTHBIXY,
«IJKocucTeMa MIMPOKOIMCTBEHHOTO JIeca», « DKOCUCTEMA XBOMHOTO Jiecay, «Llenn
nuTaHus», «XuuHudectBoy, «llapasutuzm», «Koukypenuus», «CumOuosy,
«KoMMeHcanuzm».

O6opynoBanne: TepOapuy PAaCTCHWA W JKUBOTHBIX, MPUCIIOCOOJCHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTHYECKUX (PAKTOpOB, repOdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIC, TEHENIOOUBBIC U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHHMSI, TepOAPUN U KOJUICKIIUU TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PACTEHUM, Yyyena MTHULl U 3Bepeil, repdapuu
pacTeHuii, OTHOCSIIUXCS K rUrpoduram, xcepoduram, Me3oduraM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMH KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax,
repbapu ¥ KOJUIGKIIMM PACTEHUHW M IKUBOTHBIX, OO0JaJaOMIMX YepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM KU3HHM, repObapuu u
KOJUIEKIIUM DPACTEHHM M JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (POPM, KOJUIEKUUU
KUBOTHBIX, YUACTBYIOIINX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JlabopaTopHasi paGora «BpIsABICHHE MPUCTIOCOOICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBI€HHE MNPUCTIOCOOTICHUNA OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPbI».

JlabopaTtopnass pa6ora «AHaToMUYEeCKHEe OCOOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rus BUIA0B U MOIMYJIAMH

DKOJIOTUYECKHE  XapaKTEPUCTUKHU  TOMYJISALHH. [Monmynsimus  kak
Ouonornueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, (pu3nueckux 6aprepoB U
0COOEHHOCTEN OMooruu BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeAW MOMYJSIMUU: YUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasi U TMOJIOBasl CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKOJOTUYECKasi CTpyKTypa nomyysiuuu. OlieHKa YHUCICHHOCTU TMOMYJISLIHH.
Juunamuka nonyisiudu U e€ peryisiius. buoTtudeckuil MOTEHIMAN MOMYJISLHUHN.
MopaenupoBanue IMHAMUKH TONyJAud. KprBbie pocTa YUCIEHHOCTH MOIMYJISLIHH.
Kpusble BbDKMBaHUA. Perynanus 4YMCIECHHOCTH TMOMYJSIHM: posib (PaKkTOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTPATETHH BUOB (T- U
K-cTparerun).

[Touatue o0 skosormueckoi Huile Buaa. MectooOutanue. MHoromepHas
MoJzenp sKojornyeckon Humm Jx.M. XarumHcona. Pa3mepsl 3konorunueckou
Huu. [loTeHnnanbpHas U pealn30BaHHAas HULLU.

Bun kak cucrema monynsiuuii. Apeanbsl BUIOB. Buabl M MX KHU3HECHHBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAIICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buoiorunueckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JdeMoHcTpanuu

IToprper: k. . XaTdynHCOH.

Tabmuibt u  cxembl: «ODKOJOTHYECKHE XaPAKTEPUCTHKU —TOMYJISIAN,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyasiuuum», «Bo3pacTHble  NHpaMHbI
nonyysiun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTH  3EMJIM  Pa3iInYHbIMU
opranu3zmaMmn», «Mojens skosnorndeckor Huum Jx. M. XaTunHcoHay.

OGopynoBanue: repOapuu pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

JlabopaTtopnas pabora  «lIpucnocoOneHus ceMsiH  pacTeHUHl K
pacceneHuo.

Tema 9. DKo0rud COOONIECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buonenoz u ero crpykrypa. Csizu Mexay
OpraHu3MaMH B OMOLIEHO3E.

Dxocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIMOHAIbHBIC
OJIOKM OpPraHu3MOB B JKOCUCTEME: MPOIYIECHThl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu u ceru. AOHOTHUECKHE OJIOKHU
skocucteMm. [TouBbl U Wbl B 3kOcHcTEMaxX. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTend  dBKOCUCTEeMbl. buomMacca u  OpoayKIHMs.
DKOJIOTUYECKHE MUPAMU/IBI UhCeT, OMOMACChI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HamnpaBneHnnbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTEHHbIE BO3JICUCTBUA Ha
cykneccuu. KnmumakcHoe coobiectBo. bropasnoobpasue u mojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.



[IpupoaHbie IKOCUCTEMBI. DKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Paznuums
MEXK]Ty aHTPOTIOT€HHBIMH U IPUPOJIHBIMHU 3KOCUCTEMAaMH.

VYpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [‘oponckas
dbnopa u dayna. CuHaHTpomm3aius TOpoACKOM ¢ayHbl. buonormyeckoe u
XO03SIICTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOICHCTBHII OPraHU3MOB B
sKocucTeMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix
6u008) 6 QyHKYUoHUposanuu skocucmem. IlepeHOC FHEPrUM U BEIIECTB MEXIY
CMEXHBIMHU SKOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIIUN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmuol 8030€lCmeust  3a2pA3SHEHUL pPA3HbIX Mmunos Ha
CYOOP2aAHUBMEHHOM, OP2AHUSMEHHOM, NONYJAYUOHHOM U IKOCUCIEMHOM YDOBHSX,
OCHOBbI  DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO020  B030€UCMEUSL.
MeToi010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCUCTEM.

JdemoHcTpanuu
[Hoptpet: A. JIxx. Tencnu.
Tabmuuer uw  cxembl:  «CTpykTypa  OWoleHo3a»,  «IDKOocuUcTeMa

HMIUPOKOJIMCTBEHHOTO Jecay, « IKOCUCTeMa XBOWHOTO Jjecay, « DyHKIMOHAIbHbIC
TPYIIbl OPraHU3MOB B 3KOCUCTEeMe», «KpyroBopoT BEIIECTB B DKOCHCTEMEY,
«Ilenu nutanus (macTOUIIHAS, NETPUTHAS)», « IKOJIOTHUECKAsI MUPAMUIA YUCEID»,
«JKoJIOTHYecKasi mupaMua OMOMacch», «IKOJOTMYECKasi MUpaMHUIa SHEPTUM,
«O6pazoBanne Oosotay, «llepBudHas cykieccus», «BoccranoBiaeHue eca mocie
noxkapay», «KOocucTeMa 03epay», «ArpoieHos», «KpyroBopor BemiecTB M MOTOK
SHEPruu B arpoiieHo3ey, «[Ipumepsl ypOoOIKOCUCTEMY.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepeil, repdapru KyJbTypHBIX M TUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJICIb
HKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypo03KOCHUCTEMBD».

JlabopaTopnasi paGora «lM3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX).

IKeKypeusi «DKCKypCcHUsi B TUIMMYHBIN OmoreorieHo3 (B qyOpaBy, Oepes3HSsK,
CJIbHUK, Ha CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€pO, OOJIO0TO)».

IKCKypeusi «IDKCKYpCHUsl B arpodKoCHCTeMy (Ha MoJie WIM B TEIUIMYHOE
XO035MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmennanerapHas 000J0YKa 3eMIIM, TJI€ CYIICCTBYET WIIH
CylllecTBOBaJa XM3Hb. Pa3BuTue npeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6mocdeps u eé cocran. JKupoe
BellecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHusA Ouocdepbl. OcodeHHOCTH Onocdepsl Kak
rJ100aIbHOM 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIECTB U OMOTEOXMMHUYECKHE IUKIIBI (YIiiepoaa, a3oTra). PUTMHUYHOCTE sSIBIEHUN
B Onocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJpa, XBOMHBIE Jieca, CMEIIIaHHbIE U ITUPOKOJIMCTBEHHbIEC JIeca, CTENH, CABaHHBI,
MyCThIHU, TPOMUYECKHE JIECA, BRICOKOTOPhA. KinMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U PyHKIIUS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMANa U
ounochepHbIX QyHKIUI.

JdemoHcTpauumn

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxembl: «l'eocdepsr 3emnn», «KpyroBopoTr azora B HpHUpOJE»,
«Kpyrosopot yriepona B mpupozae», «KpyroBopoT Kuciopojia B HPHUPOJELY,
«KpyroBopoT BoJbI B mpupojie», «OCHOBHbIE OMOMBI cyminy, «Kiaumaruueckue
nosica 3emnm», «TyHapay, «Taira», «Cmemannsiil gec», «LIMpokoInCTBEHHBIN
aec», «Ctenby, «CaBanHay, «IlycTbiHsy, « Tpornnueckuii gecy.

ObopynoBanue: repbapun pacTeHUHN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OIIAs Cpeaa

DKOJIOTUYECKHE KPUBUCHI M UX NpuuunHbl. Bo3nelicTBue dYenoBeka Ha
ouochepy. 3arps3HeHHe BO3MyIIHOW cpenbl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHure KinMara.

AHTpOIIOTE€HHOE BO3JCHCTBHE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MNPUHITUIBI OXPAaHbI MPUPOJIBIL.
Kpacasie xHmru. OcobGo oxpaHsemble mpupoansie Tteppuropuu (OOIIT).
boranndeckue cazibl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIE TPUHIUIBI YCTOMYMBOTO Pa3BUTHsI YEJIOBEYECTBA U MPUPOJIBI.
PanmonansHOe  MpPUPONONOJIB30BAaHUE W COXpaHEHUE  OMOJOTHYECKOro
pazHooOpasust 3emumn. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA B €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTHe METOOB MOHUTOPHHIAa pa3BUTUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUCCIe008aHUs nepexooa K pecypcocbepezaroujei U
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOEIbHBIX 6U008 U 3Kkocucmem. OCHOBbI



sKopeadburumayuu dKocucmem U Ccnocooos 60pvObLL ¢ OUONOBDENHCOCHUSMUL.
Pexoncmpyrkyus mopckux u HazemHvix 9KOCUCTIEM.

JdemMoHcTpanuu

Tabmuupl W cxembl:  «3arps3HeHUE  aTMocepbl»,  «3arps3HEeHUE
ruapocdhepsr», «3arps3HeHne TouBbl», «llapHukoBwIl  3ddexT», «Ocobo
OXpaHsieMbIe IPUPOIHBIEC TEPPUTOPUIY, «MOJENH YIIPaBISIEMOTO MUPAY.
Ob6opynoBanue: ¢ororpaduu OXpaHSIEMbIX PACTEHUH M KUBOTHBIX KpacHoi
kHuru Poccutickont @enepanun, KpacHoi KHUTHM pernuoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOyJaronmMMucss TporpaMM CpeIHero o0mero oOpa3oBaHUS: JIMYHOCTHBIC,
METANPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS ITPOTrPaMMBbI 10 OMOJIOTHH
BBIJICJICHBI CIIEYIOUINE COCTABJISIONINE: OCO3HAHHWE OOYyYaIOIIUMUCS POCCUMCKON
rPaXXJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHUI0, Hamuyue Mmomusayuu K  0OydeHWI0  OHOJOTHH,
yeneHanpaeieHnoe pazsumue BHYTPEHHHX YOEXIEHUNM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHMs, Haluyue  NpPaABOCO3HAHUA  IKOJOTUYECKON
KYJIBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JTOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIHLHOW JESATEIBHOCTH B COOTBETCTBUH C
TPAAULIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAaHUS U
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEH TO3WUIMUA JMYHOCTH, NATPUOTHU3MA U
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACICIUI0 U
TpaJuILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepaiuu, npupoae u
OKpY>KarolIen cpeae.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUSI ydeOHOoro mpeamera «buomorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOIO
ONBITA W OMNbITA JIECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMSI:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHK 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX TMpPaB U OO0S3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH  OMPEAENIATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLICHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HU U OOBICHITH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIBLCKUX 3a7ady, YBAKHUTEIBHOTO
OTHOUIECHUSI K MHEHUIO OIMOHEHTOB MNpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJOHTEPCKON JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU WUJICHTUYHOCTH,
NaTPpUOTU3MA, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE.
Ponunon, ropmocty 3a cBOM Kpal, CBOXO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHUE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPO/IbI,
NOCTHXKEHUAM Poccun B HayKe, UCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OHMOJOTHM, MOHUMAHHUS 3HAYCHUS OWOJOTUM B TIO3HAHWU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 u 3anmurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MOHUMAHHE 3MOIIMOHAIBHOTO BO3/ICHCTBUS JKMBOM MIPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (POPMUPOBAHUS KYJILTYPbl 3[0POBbS H
3MOLMOHAJBHOIO 0J1arONOJyYHs:

NOHMMaHHWE W pealu3alus 3J0pOBOro U 0Oe30macHOro odpasza >KU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBUJ U HOPM,
cOaJlaHCUPOBAHHBIA PEXUM 3aHATUM MW OTIbIXa, peryisapHas Qunueckas
AKTUBHOCTb), OEPEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH TNPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCJEICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (YyHOTpeOIeHUs
AJIKOT0JIs, HAPKOTHUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTB K TPYZY, OCO3HaHUE LIEHHOCTU MacTepCcTBa, TPy 10J1t00ue;

TOTOBHOCTh K AKTHBHOM JAESATEIBHOCTM TEXHOJOTMYECKOW W COLMATbHOMN
HAIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHSITh TaKyI0 J€ATEIbHOCTD;

MHTEPEC K Pa3IuyHbIM cdepam mpodhecCHOHANBHONU JEATENHbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymiei mnpodeccur U peaTn30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHMI0O M CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

AKOJOTHYECKH 1EJIECO00pa3HOe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS HKOJOTMUECKON KyJIbTYypbl: MPUOOPETEHUE ONBITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYKarolEen CPeIbl;

OCO3HaHMWE TI00aJbHOTO XapaKTepa IKOJIOTMYECKUX MpoOJieM W MyTel ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh IMPUOOpETAaeMble MpPU H3YYEHUU OUOJIOTUHU
3HAHUST W YMEHUS TPU PEHICHHUH TpoO0JieM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
HaAIpaBJI€HHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPaHY BHJIOB,
AKOCHUCTEM, OHOChEpPHI);

AKTUBHOE  HEMNPHUITUE JIEWUCTBUM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
IPUPOIAHON cpelie, YMEHHE TPOrHO3UPOBATh HEOJIArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpPALIATh UX;



HaJIMYUE PAa3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, YKOJOTMYECKON KYIbTYPHI,
OITbITa JIeATSIIHHOCTH 9KOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMU B ITO3HABATEIIbHOW, KOMMYHMKATUBHOW U COLMAIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTMYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MpPaKTUKW, OCHOBAHHOI'O HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW W YHUTATEIBCKOW KYJIBTYpPhl KakK CpEACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU Y MMO3HAHUSI MUPA;

NOHUMaHUE crneuu@uKkd OHOJIOTUM Kak HayKd, OCO3HaHUs €€ poJu B
GbOpMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
IpeacTaBlieHusT 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJBI, YEIOBEKA U
oOIecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TpodIeM
COXpaHEHHMS IPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OUOJOTUM [JII COBPEMEHHOW IUBUIM3AIINU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIIOCOOHBIX  pemaTh pPeCcypcHble MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX IKOJOTHYECKUX MPOOJIeM U
obecrieyeHuss  mepexojia K  yCTOMYMBOMY  Pa3BUTHUIO,  PalMOHAIBHOMY
UCIIOIb30BaHUIO TPHUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OHWOJIOTMYECKUX 3HAHHH B IEJIAX
MOBBIIIICHUST  OOIIEeH KYyJIbTYphl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, (Gpopmupyemon
IpU U3YUYEHUU OUOJIOTHUH;

MOHUMAHHME CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAaHHMS I aHajdu3a |
0OBSICHEHUS SBJICHUN OKPYIKAIOIIETO MUpa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOUCHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJB30BaTh OHMOJIOTMYECKUE 3HAHUS IS
penieHus mpooJieM B peaabHbIX )KM3HCHHBIX CUTYaIUsX;

OCO3HAHHME IIEHHOCTH HAyYHOW JESATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO U UCCIIEA0BATEIBCKYIO ACATEILHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0oOOpa30BaHMIO, K AKTMBHOMY IIOJYyYCHHUIO HOBBIX 3HAHWW 1O OWOJIOTHH B
COOTBETCTBHH C )KM3HCHHBIMHU MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yabTaThl OCBOCHHS y4yeOHOTo mpeamera «buosorus»
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUYaAIOIIHUXCS
MEXAUCIUTUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIeHAYYHbIC MOHSATHS, OTPAXKAIOIINE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4HbId (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeloBaHMe,  HAONMIOJeHWe, W3MEpPEHUE, OKCIePUMEHT U JIpyTrue);
yHUBEpCalbHbIe Yy4yeOHbIC JeWcTBHUS (MO3HABATENbHbIE, KOMMYHHUKATHBHBIC,

peryJISITUBHBIC), o0ecrieurBaroIIne dbopmupoBaHue GyHKITMOHATBHOMN
rPAaMOTHOCTH Y  COIMAJIBHOM KOMIIETEHIIMM OOYy4YaroIIuXcs; CIOCOOHOCTH
o0yJaronmxcs WCITOJIB30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHMS W YHUBEpCaJlbHble yueOHble JEWUCTBUA B
MO03HABATENLHOMN U COLIMATBLHOMN MpPaKTHKE.

B pesynapraTte wu3ydeHuss OWOJOTMM HAa YPOBHE CpPEAHETO OOUIEro
oOpazoBaHusi y oOyyaromierocss OyAayT chOpMUPOBAHBI  [O3HABATEIbHbBIC
yHHUBEpCajbHbIC yueOHbIE JeHCTBHSI, KOMMYHUKAaTUBHbBIE YHUBEPCAIbHBIE YUCOHBIC
NEUCTBUs, PETYJISTUBHbIE YHHUBEpPCAIbHbIE Y4yeOHble JIEHCTBUS, COBMECTHas
NEeSTENBHOCTb.

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHS TMPOTPaMMBbl CPETHETO OOIIero
00pa30BaHUsl TOJKHBI OTPAXKaTh:

OsiaseHue YHUBepPCAJbHBIMHU Y4eOHbIMHU NMO3HABATEJIbHBIMHU
JAeHCTBUSIMU:

1) 0a30Bble JJOrNYeCKHeE IeHCTBUS:

camMoCTOsITeNNbHO  (OpMyNIHpOBaTH W aKTyaJU3upoBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh IMPU OCBOCHHUU 3HAHUM MNPUEMBI JIOTHYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuUKaIuu, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJIOTMUECKUX TOHATHH (BBIICIATh UX XapaKTepHBbIE MPU3HAKH, YCTaHABIMBAThH
CBSI3H C APYTUMHU MOHITHSIMH);

ONpEeAeNATh LEIN MACSITeNbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPHUH UX
JOCTUKEHHMSI, COOTHOCUTD PE3YyJIbTAThI JESATEIbHOCTH C OCTABJICHHBIMU LEISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUSI (DAKTOB U SIBJICHUM
YKUBOM IIPUPOLBI;

CTPOUTH JIOTHUECKHE PpACCYXKACHHS (MHIYKTUBHBIC, JEAYKTHBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOpPEUMs] B paccMaTpUBaEMbIX
SIBJICHUSIX, (POPMYJIMPOBATh BHIBO/BI U 3aKIIOUCHMUS,;

OPUMEHSATh  CXEMHO-MOJIENIbHBIE  CpeACTBAa Uil MpeACTaBICHUS
CYIIIECTBEHHBIX CBSA3E€H M OTHOIICHHWH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEUYMH  pa3HOrO  poja,  BBIBICHHBIX B Pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH PEIICHHs] MPOOJIEMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIBHOCTH;

KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a3oBbI€e MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIEI0BATEIILCKON U MMPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3penieHus npoodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

UCIIOJb30BaTh pa3jMuYHble BUABI JESATEIBHOCTH MO IOJIYYEHHIO HOBOTO
3HaHUS, €ro HHTEpIpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIUsAX, B TOM YUCJIE NP CO3aHUH YIEOHBIX U COITUATBHBIX TPOCKTOB;

(dbopMupOBaTH HAYYHBIA TUI MBIIUICHUS, BIAJEeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh W (opMyJIHpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHOMN
TSI TEIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3MpOBAaTh 3a/auy,
BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJCHUH, 3a71aBaTh apaMeTPbl U KPUTEPHUU PEILICHUS;

aHAIM3UPOBaTh TOJIYYCHHBbIE B XOJ€ PEIICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISITh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1IacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OPUTHHAIBHBIE MOIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ undpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX HHPOpMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaTh



UHGOPMAIUIO Pa3IMYHbIX BUJOB U (POPM Ipe/CTaBICHUs], KpUTUUECKHU OLIEHUBATh
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMynIupoBaTh 3aMpoChl U MPUMEHATh PAa3IUYHbIE METOJBI NIPHU MOHUCKE U
oTOOpe Ounosiornueckoi MH(popMalu, HEOOXOAUMOM NJis BBINOJTHEHUS YUEOHBIX
3ajady;

npuoOpeTaTh OMNBIT KCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BaHMUS Pa3IMIHbIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ounosnornyeckon uHbopmalmu (cxeMbl, rpaduky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOTMYEeCKOM HMH(pOpMalMel: MPUMEHATh XHMHYECKHe, (usnyeckue u
MaTeMaTUYeCKue 3HAKU W CUMBOJIBI, (opMyIbl, aO0peBHATypy, HOMEHKJIATYpY,
UCIOJb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTrJIIHOCTH;

BJAaJeTh  HABBIKAMH  PACTO3HABaHWA W 3aIIUTHl  WH()OpMAIIHH,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHHUKATUBHBIMH el CTBUSIMM:

1) oOmeHme:

OCYIIECTBIISATH KOMMYHHKAIIMH BO BCeX cpepax KU3HM, aKTUBHO Y4acTBOBATh
B JMAJIOT€ WM JUCKYCCUU IO CYIIECTBY OOCYyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBITIOJHEHHS MpeiaraeMon
3aJlauM, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTh MO3UIMH APYTUX YYACTHHUKOB
JMasnora Wil JUCKyCCUH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYaIIWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJa/IETh Pa3IMYHbIMU CHOCOOAMU OOILEHUS U B3aUMOJEWUCTBUS, NMOHUMATh
HaMEpEHUs IPYTUX JIOJIEeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOUYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboThI MpH PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PeLICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM C y4éToM oOLIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YJieHA KOJUIEKTHBA;



IPUHUMATh [EJIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEUCTBUS MO €€ IOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiaTh pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYKIATh pE3YJbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KAauye€CTBO CBOEr0 BKJIAJla M KaXXJOT0 yYaCTHHKA KOMAaHJbl B
001Ut pe3ynbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TMPOEKTHI, OIECHMBATHL MAEHU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUYUMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTYaIHIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIEM U UX
pEIIeHNS B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU IIEJIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaxX IO OTHOLICHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBISBIATH
po0IeMBbl, CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOSATENIbHO COCTaBJATh IUJIaH pElIeHHs MOpoliemMbl C  yu4€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHUIA;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTHh KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TIO3HABATENHbHON  pediieKCHUH KaK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HUX PE3YyJIbTaTOB H
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTHX IIPU aHaIu3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0st M APYTrHUX:

OPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajiu3€ pe3yJIbTaToOB
NEeATENbHOCTH;

IPU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBEKa.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaTbl OCBOGHHUS COJIEpKaHHUS Y4yeOHOro mpeaMera
«buonoruss» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHUPOBAaHBI Ha oOecreyeHue
npopuiabHOro  00ydeHust  oOywaromuxcsa  Oumomormu. OHHM  BKITIOYAIOT:
cneruduyueckue st OMOJIOTHH Hay4YHbIE 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUIA 110
OCBOCHHIO, MHTEPIIPETAIIMN U MPEoOpa30BaHUI0 3HAHUHM, BHUJBI JIEATEIBHOCTH T10
TIOJTYYCHHUIO HOBBIX 3HAHUW W MX MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAaK)Ke B
peanbHBIX KXU3HEHHBIX cuTyanusix. [IpeameTHbie pe3ynbTaThl MPEICTABICHBI 1O
roJlamMm U3y4eHus.

[IpeameTHbie pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 10
KJlacce JOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAyYHOU KApTUHBI MHUpa, B
NMO3HAHWM  3aKOHOB TPHUPOABI M  PEHICHWU TPoOJeM  PAIMOHAIBLHOTO
PUPOOTIONH30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH,

BIIQJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHWH, KOTOpash  BKJIIOYACT:
OCHOBOITOJIATAIONIAE OWOJIOTHYECKUE TEPMHUHBI W TOHATUS (JKWU3HB, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOM3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnerouynast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHoctu T. Moprana), yuenus (H. W. BaBumoBa — o wneHtpax
MHOTOOOpasusi ¥ TPOUCXOXKICHUS  KyJIbTYPHBIX  PACTEHUH),  3aKOHBI
(emnHOOOpa3Msi MOTOMKOB TEPBOTO TOKOJICHUS, PACIICIUICHUS, YHCTOTHI TaMer,
He3aBUCUMOro HaciegoBaHusi [.  Mengens, TOMOJIOTHYECKUX DSIOB B
HacJIeICTBEHHOU NU3MCHYUBOCTHU H. . Basuona), MPUHLIIBI
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIAEJOBAHUSIX JKHUBBIX OOBEKTOB (OMHCaHWE, HU3MEPEHUE,
HaO0II0/IeHHUE, SKCIIEPUMEHT);



yMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHCIIC
OakTepwii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpraHOB pACTCHHH, »KWUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACITEIBHOCTH,
MPOTEKAIONTUX B OPraHW3Max PacTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTUYECKHUX
IIPOIECCOB: 0OMEHa BemlecTB (MeTaboJIM3M), MPEBPAICHUSI SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO M TeTepOTPOGHOTO THUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXEHUsS,  WHAWMBUIYAIbHOTO  pa3BUTHs  OpraHm3Ma  (OHTOTEHE3a),
B3aMMO/JICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBS3U MEXIYy OPraHOHMIAMH KICTKH M WX
GYHKIUSIMHM, CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M WX (QYHKIOHAMH, MEXKITY
opraHaMd W CHUCTEMaMH OpPTraHOB y pACTCHHUU, XWUBOTHBIX W YEIIOBEKAa M WX
GYyHKIUSAMHA, MEXIYy CHUCTEMaMH OPTaHOB M WX (QYHKIUSAMH, MEXAY dTaramu
oOMeHa BeIIeCTB, dTalaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTamamMu SMOPUOHAILHOTO Pa3BHUTHSA, TEHOTHIIOM M (DEHOTHUIOM, (EHOTHUIIOM U
dbakTOopamMu cpesibl OOUTaAHUS;

YMEHUE BBISIBJIATh OTIUYHUTEIBHBIC MPU3HAKA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIJIS JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYTIII;

YMEHHUE pPeNIaTh OMOJOTUYECKUE 3aa9H, BBISBISITH TPUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTUYECKUMH TIPOIIECCAMU U SBJICHUSIMHU, J1€TaTh
BBIBOJIbI ¥ TTPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M IpaKkTUYeCKHe padoThl, COOII0IAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OSKCIECPUMEHTAIbHBIMU
cpenctBamu, GOpPMYIUPYS II€JIb HUCCIENOBAaHUS, AHAIU3UPOBATH MOJYYCHHbBIC
PE3yJIbTAThI U JACTATh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIILCKON paboTe Mo OMOJIOTHH,
9KOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IMIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TMOJYYCHHBIE  PE3yJNbTaThl HA  yYCHHUYECKHX

KOH(EPECHITUSAX;
YMEHHUE OIICHUBATh JTUYECKHE aCICeKThl COBPEMCHHBIX WCCIICIOBAHUN B
obmactu  OWojorMu W MEAWNHWHBI  (KJIOHMPOBAHWE,  HCKYCCTBEHHOE

OIUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMAa W CO3JIaHHE TPAHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHaIbHON
NEeSATENBHOCTH B 00JacTH OMOJOTHH, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEeJIbCKOT0 XO3SIICTBA, MUILEBOW MPOMBIIUICHHOCTH, YINIyOJISITh MMO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJIEHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Ipodeccuu u
POJOJDKEHNE OHOJOTHYECKOro o0pa3oBaHMs B OpraHU3AIUsAX  CPEIHETO
po(ecCHOHaTBEHOTO U BHICIIETO 00pa30BaHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «buosnorus» B 11
Kjlacce JOJIKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHUW O MECTe€ W pOJM OWUONOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOUN
KapTUHBl MHpA, B MO3HAHMHM 3aKOHOB MPUPOABI M PEUICHHH SKOJOTMYECKHUX
npo0iieM 4YeloBEeYecTBa, a TakKe B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOJIONOIB30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
00IIIEeCTBY, YEIOBEKY, O BKJIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHUOJIOTHH,

YMEHUE BIAJIETh CUCTEMOM OMOJOTMUYECKHX 3HAHUN, KOTOpas BKIIOYAET
omnpeneneHus M TMOHMMAaHHE CYIIHOCTH OCHOBOIIOJAralmIuX OHOJIOTHYECKHX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTEMaA, Ouocdepa), OHONIOrHYECKUE TEOpUHU
(aBostonionHas teopus Y. JlapBuHa, CUHTETHUYECKAsl TEOPHUS SBOJIIOLMN), YUCHUS
(A. H. CeBepuoBa — 0 myTsax U HampaBieHUsAX 3Bontounn, B.M. BepHanackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxoiacrea K. M. bapa), mpaBuwna (Munumyma FHO. JlubGuxa,
AKOJIOTMYECKON MUpaMUIbl SHEPruM), rumore3bl (rumore3a «mupa PHK» V.
I'unGepra);

YMEHHE  BJIaJAE€Th  OCHOBHBIMH  METOJAaMH  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 0OBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBJICHUS U
OIICHKH aHTPOIOTE€HHbBIX U3MEHEHUN B PUPOJIE;

YMEHHUE BBIJCIATh CYIIECTBEHHBIE TIPU3HAKH: BHJIOB, OHOTEOIEHO30B,
9KOCUCTEM M OMocdepbl, CTaOWIM3UPYIOUIETO, ABUXKYILIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO ot0opa, IIONaTPUYECKOTO u CUMIIaTPUYECKOTO
BUI000pa30BaHMs, BIUSHUS JIBIDKYIUX CHJI SBOJIONMN Ha TEHO(POH T TOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOWTaHUs, YepeJOBaHUsI HAMPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BELIECTB U OTOKA YHEPTUH B IKOCHUCTEMAX;

yMEHUE YyCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY MPOIECCAaMU 3BOJIOLUH,
JBIDKYIIAMHA CHJIAMU aHTPOMOTeHE3a, KOMIIOHEHTaMU Pa3JIMYHbIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISBISATH  OTJIMYUTENbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
PUCTIOCOOJICHHOCTh BHJIOB K Cpelle OOWTaHMs, aOMOTHYECKUX U OMOTHUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  cOOOLIeCTBax,
AHTPOIOTCHHBIX U3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U CPe/bl OOUTAHUSI, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHS MHOTrooOpasusi BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS MIPUPOJIBI M YETIOBEUECTBA;

YMEHHE periaTb OMOIIOTUYECKUE 3a/Ia4H, BBISBISATH IPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXKIY MCCIETyeMbIMU OMOJIOTHUYECKUMH MIPOLIECCAaMU U SIBICHUSMH, J€JIaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATh JIA0OpATOPHbIE M MpaKTUYeCKue paboThl, COOIIOIATH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TPOBEPATh HX OSKCIEPUMEHTAIBHBIMH
cpeactBamu, GOpMyJIHpys Ielb HCCIEeIOBaHUS, aHAJIW3UPOBATh IOJyYEHHBIE
pe3yibTaThl U J€NaTh BHIBOIBI,

yMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIEIOBATEIbCKON paboTe Mo OHOJIOoTruH,
AKOJIOTMM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYCHHBIE  PE3yNbTaThl HAa  YYEHHYECKHX
KOH(EPEHITUSX;

yMEHHUE OIEHNWBATh THUMOTE3bl M TEOPUU O TIPOUCXOXKICHUHU KU3HU, YEIOBEKa
¥ UYEJOBEUYECKUX pac, O MPUYHMHAX, MOCIEJACTBUSIX W CHOCO0ax MpeAoTBpaIleHUs
r1o0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccroHambHOMI
JEesITeIbHOCTH B 00J1aCTH OMOJIOTUH, KOJIOTUH, IPUPOIOTOIB30BAHMS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHUH, CEIHCKOIO0 XO35AWUCTBA, MHUIIEBON
IPOMBIIIUICHHOCTH, YIUIyOJIsATh TO3HABaTEIbHBIA HMHTEpEC, HANpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOUIEH  MpOpeccuu HU  IPOJOJIKEHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOGECCHOHATBHOTO U
BBICIIIET0 00pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaunmenoBanue pasaenoB (uu¢posbie)
Kontpoabnsie | IlpakTHyeckue
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypcsl
1 buomnorus xak Hayka |
) JKuBbIE CUCTEMBI U HX )
U3y4eHue
3 buonorus knetku 2 0.5
XuMHYecKasi Opranu3alus
4 10 1
KIIETKU
CtpoeHue u QyHKIMH
5 8 2
KIICTKH
OOMeH BelecTB U
6 MpeBpalleHre SHEPTUH B 9 1
KJIETKE
HacnenctBennas
7 uHpopManus U 9 0.5
peanu3anus e B KJIeTKe
8 JKW3HEHHBIN UK KIETKA 6 1
Crpoenue u GpyHKIUU
9 P by 17 1.5
OpraHU3MOB
PasmHOXeHMe 1 pa3BUTHE
10 P 8 1.5
OpTaHU3MOB
I'eneTtnka — HayKa o
11 Y 2 0.5

HaCJICACTBECHHOCTH U




U3MEHYUBOCTH
OpPraHu3MOB

12 3aKOHOMEPHOCTH 10 1
HaCJIEICTBEHHOCTHU

13 3aKOHOMEPHOCTH 6 1
U3MEHYNBOCTHU

14 ['eneruka yenoBeka 3 0.5

15 Cenexuusi OpraHu3MoB 4 1
buorexnonorus u

16 4
CHUHTETHYECKasi ONoJIOTust

17 PesepBHoe Bpems 1

OBIIEE KOJIMYECTBO 102 13

YACOB II0 ITPOTPAMME




11 KITACC

Ne
n/n

HaumeHnoBanme pa3uesion
H TeM MPOrpaMMbl

KoandyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckune
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

3apoxACHUE U pa3BUTHE
3BOJIFOLIMOHHBIX
MIPEJCTABICHUH B
Oouosorun

MukposBorOIUs 1 €€
pe3yIbTaThl

14

MakposBomtonus u eé
pe3yJIbTaThl

IIpoucxoxaenue u
pa3BUTHE XKU3HU Ha 3emiie

15

1.5

Hponcxo;leeHHe YCJIIOBCKaA
— AHTPOIIOI'CHE3

10

DKOJIOTHS] — HayKa O
B3aNUMOOTHOIIICHUAX
OpPraHU3MOB U
HaJ0PraHU3MEHHBIX
CUCTEM C OKpYXKaloliei
cpenou

0.5

Opranusmsl 1 cpesa
oOuTaHus

1.5

DKOJIOTHSA BUIOB U
MOMYJISINANA

0.5




7 gizizgi:;(igi;c::eﬁm 12 05
10 Buocdepa — rnobanpHas 6
IKOCUCTEMA
1 YenoBek U OKpyKaromas 6
cpena
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102 75

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jlara
U3YYCeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcbl

Buosiorus kak KOMILICKCHAsI
HayKa U KaK 4acTh
COBPEMEHHOT0 00IIIecTBa

JKuBEIE CHCTEMEI U UX CBOMCTBA

YpoBHEBas OpraHu3anus jKUBbIX
CHUCTEM

Hcropust OTKpBITHS U N3YUYEHHUS
kieTku. Knerounas teopus

MeTo1b1 MOJIEKYISIPHOM U
KJIETOYHOW OMOJIOTHH.
[TpakTuueckas pabota
«/3yueHne MeTo0B KJIETOYHON
6uosioruu (xpomarorpadus,
aneKTpodopes,
muddepeHnraIbLHOe
nentpudyruposanue, [11[P)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MuHepaibHbIE BEIIECTBA
KJIETKH, UX OMOJIOTHYECKasi pOjb

Oprannueckue BenecTna
KJIETKH — OEJKH.

0.5




JlaGopaTtopHnast pabota
«O0HapyxeHue OCIKOB C
MOMOIIbIO KAYeCTBEHHBIX
peaxkiumn»

CsoiicTBa, K1accupukamus u
byHKIIMHA O0EITKOB

10

OpFaHI/I‘-ICCKI/Ie BCIICCTBA
KJICTKHU — YIJICBOABI

11

OpraHuueckue BeIecTBa
KIETKA — JIUITHbI

12

Hyxuiennosslie xucnorsl. IHK n
PHK. JIabopatopHas pabora
«HMccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIICTICHHBIX U3 KIIETOK
pa3IMYHBIX OPraHU3MOB)

0.5

13

Crpoenue u pyskimu ATO.
Hpyrue nyxneozuarpudocdatsl
(HT®)

14

Cexsenuposanue JJHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH, TPOTCOMUKHU

15

MeTtobl CTPYKTYPHOM
6uosorun

16

Tumel KIeToK.
IIpokapuoTnueckas KieTka

17

CrpoeHue 3yKapruoTHYECKON
kieTku. [Ipaktuueckas padbota
«/3y4eHune CBOMCTB KJIETOYHON

0.5




MeMOpaHbD»

18

HOBGpXHOCTHBIfI arnrmapar
KIICTKH

19

OpnHoMeMOpaHHbIE OPTraHOUIBI
kneTku. [Ipaktuueckas pabota
«3yueHue nBIKEHUS
[IUTOIJIA3MbI B PACTUTEIBHBIX
KIIETKAX»

0.5

20

[TosryaBTOHOMHBIE OPTaHOUIbI
KJIETKU: MUTOXOHIPUH,
riactu bl JlaboparopHas
pabota «VccrnenoBanue
IUIa3MOJIN3a U JIETIIIa3MOJIN3a B
PACTUTENBHBIX KIETKaX»

0.5

21

HememOpanHbie opraHouIbI
KIIETKU

22

CtpoeHue u QyHKIHMH g11pa

23

CpaBHuTtenbHas
XapaKTepUCTHKA KIETOK
sykapuot. JlaboparopHas
paborta «M3yuenue cTpoeHust
KJIETOK Pa3iIMYHBIX
OpPTraHU3MOBY

0.5

24

ACCUMMIISIINS U TUCCUMUIISIIHSI
— JIB€ CTOPOHBI METa0OIU3MA.
Tunbel oOMeHa BEIIeCTB.
JlaGopaTtopHnast pabota
«3yueHne KaTaIuTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha




NIpUMepe aMuiIa3bl Uin
KaTaasbl)»

25

DepMEHTAaTUBHBIN XapaKTep
pEaKUHIA KJIETOYHOTO
metabonm3ma. JlaboparopHas
pabora «3yuenue
(dhepMEeHTaTUBHOTO
pacuienIeHus NepoKcuia
BOJIOPOJIa B PACTUTEJIbHBIX U
KHUBOTHBIX KJIETKaX»

0.5

26

benku-akTHBaTOPHI B OCIIKH-
WHTHOUTOPBI

27

ABTOTpO(HBIN THIT 0OMEHa
BEILIECTB

28

dorocunTe’

29

XemocunTes. JlabopaTtopHas
pabota «CpaBHEHHE TIPOIIECCOB
boTOCHHTE3a U XEMOCHHTE3a)

0.5

30

AHa’poOHbBIE OpraHu3Mbl. Bus
Opoxxenwus. JlaboparopHas
pabota «CpaBHEHHE MPOIIECCOB
6pO}K€HI/I$I U ObIXaHU)

31

AdpoOHBIE OpraHU3MBbl. DTarbl
OHEPreTHYECKOro OOMeHa.
OHeprus MEMOpPaHHOTO
rpagueHTa nporoHoB. CuHTE3
AT®: Pabota npotoHHOi ATO-
CHHTa3bl




32

O0001IeHre B CUCTEMAaTH3 a1
3HaHMi 1o Teme "OOMeH
BEILIECTB U MPEBpAIICHUE
SHEPIHH B KJeTKe" /
KonTponbHas pabota mo teme
"OOMEH BellecTB U
MPEeBpaICHIE YHEPTUU B
KieTke"

33

Peakuuu MAaTpUYHOI'O CMHTC3a

34

Tpanckpunuus — MaTpUIHBINA
cunte3 PHK

35

TpaHcasauus u e€ srarsl

36

KonupoBanue aMMHOKHUCIIOT.
Ponw pubocom B OuocuHTEe3e
Oenka

37

Opranu3zanys reHoma y
POKAPUOT U DYKAPUOT

38

MonekynsipHble MEXaHU3MBI
IKCIIPECCUU T€HOB Y 3YKapHOT

39

Bupycsl — HekleTouHbIE
(GhOpPMBI KU3HH U O0JIUTaTHBIE
napasuThl. [IpakTudeckas
pabota «Coznanue Mojenu
BUpYCa»

0.5

40

BupycHsbie 3a0o0eBaHms

YCJIOBCKA, ) KNBOTHLIX, paCTeHI/Iﬁ

41

HanorexHosornu B OMOIOTrUA 1

MEOUIINHE




42

JKU3HEHHBIN UK KIETKA

43

Matpuunslii cunte3 JJTHK

44

Xpomocomsl. JTaboparopHas
pabota «3yueHue XxpoMocom
Ha FOTOBBIX MUKpOIpEnapaTax»

0.5

45

Jlenenre KIeTKu — MHUTO3

46

Tuns knetok. Kapuokunes u
nuTOKMHE3. Perynsnus
YKU3HEHHOTO IIUKJIA KJIETOK.
JlabopaTtopHnast pabota
«Habmonenne MuTo3a B
KJICTKaX KOHYMKA KOPEeIKa JTyKa
(Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

47

O0001IeHNE U CHCTEMATH3ALIHS
3HAHUH 10 TeMaM
"HacnencTBennas nuandopmanus
Y peanu3alus €€ B KJIeTke",
"YXu3sHeHHbi UK Ki1eTtku" /
KoHTponbHas pabora 1o Teme
"Peakuuu MaTpuyHoro cuuresa'

48

OpranusMm Kak eIMHOe LIeJI0e

49

Txanu pacrenuii. JlaboparopHas
pabota «M3y4yeHue TkaHen
pacTeHui»

0.5

50

TxkaHM )KMBOTHBIX U UEJIOBEKA.
JlaGopatopHas paboTa
«M3yueHne TKaHEN KUBOTHBIX»

0.5




Opranbl. CucTeMbl OPraHoB.
JlaGopaTtopHnast pabota

51 0.5
«M3yuenne opraHoB LIBETKOBOT'O
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBr>KeHHE OPraHU3MOB

54 [Intanne opraHu3mMoB
[Intanne nNo3BOHOYHBIX

55 JKUBOTHBIX. [InmeBapurenpHas
CUCTEMA YEJIOBEKA

56 JlprxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa

53 TpancnopT BewEeCTB y
OpraHU3MOB
KpoBenocHnas cucrema

59 MIO3BOHOYHBIX )KUBOTHBIX U
YeJI0BEKa

60 Brinenenue y opranu3smMos

61 3amuTa y OpraHu3MoB

62 MMMyHHas cucTeMa 4enoBeKa

63 Pa3znpaxxumocTs 1 perymisanus y
OpraHU3MOB
['ymopanbHast perymnsuus u

64 SHJIOKpUHHAs CHUCTEMA
JKUBOTHBIX U YEJIOBEKA

65 DopMBI pa3MHOKEHUS

OpraHU3MOB




66

[TonoBoe pa3zMHOXKEHUE

67

Meiios

68

["ameTorenes. OOpa3zoBanue u
pa3BUTHE MOJOBBIX KIETOK.
JlaGopaTopHnas pabota
«/3yueHue cTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKPOTIpEnapaTax»

0.5

69

NHauBuyanbHOE pa3BUTHE
OpraHU3MOB — OHTOTCHE3

70

3aksagKa OpraHOB U TKaHEH U3
3apOJAbIIICBbIX JIUCTKOB

71

Poct u pa3zButne )XMBOTHBIX.
JlaGoparopHas paboTa
«BpIABIEHUE TPU3HAKOB
CXOJICTBA 3apObIIIECH
MIO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3MmHOXeHUEe U pa3BUTHE
pacrtenuii. JlaboparopHas
pabora «CtpoeHue opraHoB
Pa3MHOXKEHHS BBICIITNX
pacTeHui»

0.5

73

O06o0011eHne U cUCTeMaTU3aLUs
3HaHU# 110 TeMe "CTpoeHue u
¢yHKIMM OpraHu3MoB" /
KonTponbhas padbota no teme
"CtpoeHue u QyHKINH
OpaHu3MoB"




74

Uctopus craHoBIEHUS 1
pa3BUTHSI TCHETUKU KaK HayKH.
OCHOBHBIE IOHATHUS U CUMBOJIbI
reHetuku. JlabopatopHas
paborta «/Ipo3oduina kak 00beKT
TeHETUYECKUX UCCIICAOBAHUID

0.5

75

3aKOHOMEPHOCTH Haclle0BaHMsI
npu3HakoB. MoHOruOpuaHOE
ckpeuuBanue. [Ipaktuueckas
pabota "M3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIUBAHU
y npo3oduisr”

0.5

76

]_[I/ITOJ'IOI"I/ILICCKI/IG OCHOBBI
MOHOFI/I6pI/I,Z[HOFO CKpCUIMBAHUA

77

AHanu3upyrolee CKpeluBaHue.
Henonnoe nomMmunnpoBanue

78

JuruOpuaHOE CKpeIInBaHHE.
[IpakTuyeckas pabora
«W3yueHune pe3yapTaToB
JTUTHOPUTHOTO CKPEIIUBAHUSA Y
JIPO30(HITBI

0.5

79

Ilutonoruyeckue OCHOBBI
JTUTHOPHUTHOTO CKPEITUBAHUS

80

CuerieHHOE HaCJICIJOBaHUC
IIPHU3HAKOB

81

XpOMOCOMHasI TEOpUs
HACJIEICTBEHHOCTH

82

I'eHeTnka nmona




83

I'enorum xak uenocTHasg
cucTreMa

84

I'eneTnueckuii KOHTPOJIIb
pa3BUTHUS PACTCHUH, JKUBOTHBIX
1 4EJI0BEKa

85

HN3MeHUYNBOCTH MMPU3HAKOB.
Bupgsl u3ameHunBOCTH

86

MomudukanronHas
W3MEHYUBOCTD

87

BapuaunonHsslii psa u
BapuallMOHHAsl KpUBasl.
JlaGopaTtopHnast pabota
«HccnenoBanue
3aKOHOMEPHOCTEM
MOIU(PUKAITIOHHOM
n3meHunBoctH. [locTpoenue
BApUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBOI»

0.5

88

I'enoTununueckas
n3MeHunuBoCcTh. KoMOMHATUBHAA
NU3MEHYUBOCTD

89

MyTtanroHHas K3MEHYUBOCTD.
[IpakTuueckas pabota
«MyTtanuu y a1po3oduiisl (Ha
TOTOBBIX MUKpOIpErapaTax)»

0.5

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO MpOIiecca.
OnureHeTHKa 1 SMUTeHOMHKA




91

O06001eHre u cucTeMaTU3aIus
o teMe "['eHeTrka - Hayka o
HACJIEICTBEHHOCTU U
W3MEHYMBOCTH OPTaHU3MOB" /
KonTponbHas pabota mo teme
"T'eneTuka"

0.5

92

I'eneTnka yemoBeka.
[IpakTrueckas pabota
"CocTaBieHue U aHaInu3
porocioBHON"

93

Metoapl METUIIMHCKON
T€HETHKH

94

3HaueHnEe MEIUIIMHCKON
TeHETHKH B MPEIOTBPAIICHUN U
JIEUEHUH T€HETUUECKUX
3a00JI¢BaHNM YeJIOBEKa

0.5

95

OCHOBHBIE TIOHSTHS CEJICKIUU.
JlabGopaTtopHnast pabota
"N3y4yeHne copToB KyJbTYpPHBIX
pacTeHui 1 MOPOJ1 IOMAIIHUX
JKMBOTHBIX"

0.5

96

MeTtobl CENeKIIMOHHON
pabotsl. JIabopaTopHas paborta
"N3yueHne METOJ0B CENIEKITUU
pacteHuit"

97

JlocTrxenus cenexuun
PacTeHUH U KUBOTHBIX.
[IpakTuyeckas pabora
"IIpuBuBKa pacreHuii"




CoxpaHeHnue, u3y4eHue u
98 HCIOJIL30BAHNE N'€HETUUECKUX

pecypcoB

0.5

buorexHonorus kak Hayka u
0TpacJib MPOU3BO/ICTBA.

99 [TpakTuueckas pabora
"N3yueHnne 0ObEKTOB
O6noTexHonoruu"

100 OcHoBHbIE HanpaBICHUS

CHUHTETUYECKUH OMOJIOTHH

101 XpOMOCOMHaH U IrCHHasi
HWHKCHCPUSA

102 MenunuHcKre OMOTEXHOIOT NI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

13.5




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoJbubie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHHUs

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcbl

OBonronuoHHas Teopus Y.
[apsuna

JBY>KyIlMe CUIIbI 3BOJIIOLUN
BHU10B o Y. JlapBuny

Bops6a 3a cymecrBoBanme,
€CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP

dopmMupoBaHue
CUHTETUYECKON TEOpUHU
HBOJIFOLIUU

OTankl 3BOIIOIHOHHOTO
mponecca: MUKpPO3SBOJJIOIUA U
MaKpO3BOJIFOIHUA

[Tonynsmmst — 37eMeHTapHas
€IMHHIIA DBOJIIOLIUN

3aKOH T€HETUYECKOTO
paBHoBecus Jlx. Xapau, B.
Baitn6epra. JlaboparopHas
paborta «BrisBrieHne
M3MEHYHMBOCTH Y 0cOOei
OJIHOTO BUAa»

0.5

DneMeHTapHbIE (HaKTOPHI




9BOJOIHNHA

O ekt ocnoparens. dpdexrt
6yTBIJIO‘-IHOFO TOpJIbIIIKa

10

Murpanuu. M3onsuun
MOMYJISAIHNA: reorpaduueckas,
ounoornyeckas

11

EcTecTBennsIit oTO0p —
HaIpapJsSomun HakTop
IBOJIIOLIMH

12

[TosoBoit 0TO6OP

13

ITpucnocoOiaeHHOCTH
OpPraHU3MOB KaK pe3yJibTaT
MHUKPO3BOIIOIHH.
JlaGoparopHas paboTa
«M3yuyenne apomopho30B u
MM0AJAIN TN Y paCTCHUH U
KHUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobneHuit y
OpPTraHU3MOB:
MOp(OJIOTHYECKHE,
¢duznonoruyeckue,
OMOXHMMUYECKHUE,
MIOBEJICHUECKHE.
JlaGopaTopHnas pabota
«IIpucnocobneHwst
OpPTaHU3MOB M UX
OTHOCHUTEIbHAs
1eJIeCO00Pa3HOCT)

0.5

15

Bun, ero kpurepuu u

0.5




cTpyktypa. JlaboparopHas
pabota «CpaBHEHHE BUIOB 110
MOP(OJIOTHUECKOMY
KPUTEPHIO»

16

CrtpykTypa BUaa

17

Bunoo6pazoBanue kak
pe3yabTaT MUKPOIBOJIIOLIMHI

18

CBs13b MUKPO3BOJIIOIIUU U
SMUAEMHOJIOTUH

19

MaxkpoaBostonus.
ITaeoHTONIOrMYECKHE METOBI
I/I3y‘-IeHI/I$I 9BOJIOIINN

20

buoreorpaduueckue MeTob!
W3YYEHUS HBOJIIOLIUU

21

DOMOpHOJIOTHYECKUE U
CPaBHUTEIILHO-
MOP(OJIOTHUECKUE METOTBI
U3YYEHHUS IBOIIOIHH

22

MoneKkyJIsipHO-T€HETUUECKHUE,
OHOXMUMHYECKHE U
MaTeMaTHYECKUE METO/IbI
U3YYEHUS IBOJIIOINH

23

OO61re 3aKOHOMEPHOCTH
9BOJIONNHU

24

AJlanTMBHAs pagualus.
HepaBHOMepHOCTB TEMIIOB
SBOIIOLNHI

25

HaquHe TUITIOTE3bI




HpOI/ICXO)K}ICHI/IH JKU3HHU Ha
3emiie

26

JloHay4HbIe IpeICTaBICHUS O
3apOXKACHUM )KU3HU

27

OCHOBHBIE 3TaNbl
HCOpFaHquCKOﬁ 9BOJIFOIINH

28

I'nnoTe3kl 3apOKACHUA )KU3HU

29

Hcropus 3emnu 1 MeToab! €€
uzyuenus. JlaboparopHas
pabora «3yuenue u
OINMCAaHNE UCKOMAEMBbIX
OCTaTKOB JJPEBHUX
OpPraHU3MOB»

0.5

30

HauansHbie dTansl
OPraHU4YeCKOM 3BOJIIOIUU

31

DBOJIOIUS DYKapUOT

32

OCHOBHBIE 3TaNbI 9BOJIIOIIN N
PacTUTEIEHOTO MUDA.
[TpakTrueckas pabota
«3ydyenune ocobeHHOCTEH
CTPOCHUS PACTCHUHN Pa3HBIX
OTJICIIOBY

0.5

33

OCHOBHBIE 3TaIIbI 9BOJOIHNHA
JKUBOTHOI'O MHpa

34

DBOJIIOLMS )KUBOTHBIX.
[IpakTuyeckas pabora
«M3y4yeHne ocobeHHOCTEN
CTPOCHHS TTO3BOHOYHBIX

0.5




KHUBOTHBIX»

35

PasButue xu3au Ha 3eMiie 10
9paM " nnepuoaam

36

MaccoBbie BEIMUpPAHHS —
9KOJIOTHYECKHE KPU3HUCHI
MPOILLIOTO

37

CoBpeMeHHBIN IKOJTOTUIECKUM
KpPHU3HC, €T0 0COOCHHOCTH

38

CoBpemMeHHas cuctema
OpPTaHHYECKOTO MUPA.
OCHOBHBIE CHCTEMATUICCKUE
IPYIIBI OPTAaHU3MOB

39

O60061enue u
crucTemMaTu3alus 3HaHUH 110
TeMaM "MUKpO3BOJIIOLUS U €€
pe3ynbTatsl”,
"Makpo3BOIIOIHS U €€
pesyabtathl"/ KoHTpoibHas
pabora o Teme "DBosrorus"

40

AHTpOIOJIOTHsl — HayKa O
YeJI0BEKe

41

PazButue npencrasnenuii o
MIPOUCXOXKICHUU YEIOBEKA

42

MecTo uenoBeka B CHCTEME
OpPraHNYEeCKOro MHpA.
JlaGopaTopHnas pabota
«M3ydyeHne ocobeHHOCTEN
CTPOEHMS CKEJIETa YETIOBEKA,

0.5




CBsI3aHHBIX C
MMPAMOXOXKICHUEM))

43

JBroKy1ne Cuiibl
aHTPOIIOTeHE3a

44

CooTHo1IEeHNE
OMOJIOTUYECKUX U
COLIMATILHBIX (hPaKTOPOB B
AHTPOIIOTeHE3e

45

OCHOBHEBIE CcTaaUU
aHTPOIIOTeHE3a

46

Tlaneoreneruka u
[IaJIEOT€HOMUKA

47

OBOIIOLUSA COBPEMEHHOTO
YeJI0BeKa

48

UYenoBedyeckue pachl.
[TpakTiueckas pabora
«/3yueHue 3KOIOTHIECKUX
ajanTanui 4eloBeKay

0.5

49

MexIuCIUIITIMHAPHBIE
METO/bI aHTPOIIOJIOTUU

50

3apoKEHUE U pa3BUTUE
HKOJIOTHH

51

MeTo1bl 3KOIOTUH.
JlaGopatopHas paboTa
«3yyenue meTo10B
IKOJIOTUYECKUX
UCCIICIOBAHUIY

0.5

52

3HaueHNE YKOIOTHICCKUX




3HAHUI QJIS1 YEeIIOBEKA

53

Okonornyeckue GakTopsl

54

AOluoTtndeckre (HaKTopshl.
CBeT KaK 3KO0JIOTHYECKUI
dakrtop. JTaboparopHas
pabota «BrisiBieHHE
MPUCTIOCOOICHHI OpraHN3MOB
K BITUSTHUIO CBETa»

0.5

55

AOluoTtudeckue (HaKTopsl.
Temneparypa kak
9KOJIOTUYECKUH (PaKTop.
JlaGoparopHas paboTa
«BpIsABIEHUE
pUCTIOCOOIEHNH OpraH3MOB
K BJIMSTHUIO TEMIIEPATypPhD»

0.5

56

AbuoTtnueckue GpakTopsl.
BnaxnocTs kak
IKOJIOTHUECKHU (pakTop.
JlaGopaTtopHnast pabota
«AHaToOMHYECKHE
0COOEHHOCTH pacTeHHH U3
pa3HBIX MECT OOUTAHMSD)

0.5

57

Cpenpbl oOuTaHus OpraHu3MoB

58

buonornyeckne PUTMbI

59

Kuznennsie GopMel
OpPTraHU3MOB

60

buotnueckue dakropsl

61

3HayeHne OMOTHYECKUX




B3aMMOJICUCTBHH IS
CyIIIECTBOBaHUS OPTaHU3MOB B
cpene oouTaHus

62

DKOJIOTHYECKUE
XapaKTePUCTHUKH TIOIYJISIIAN

63

OcHOBHBIE TIOKA3aTeIH
HOIYJISILVN: YUCIIEHHOCTb,
IUIOTHOCTh, BO3PACTHAs U
1I0JIOBas CTPYKTypa

64

OCHOBHBIE TTOKa3aTeIN
MOIYJIAIUU: POKIACMOCTD,
MMpUpoOCT, TCMII pOCTa,
CMCPTHOCTH, MUT'PAIIUU

65

DKoJoru4eckasi CTpykTypa
MOMYJISIIIUH

66

JluHaMuKa nomymnsuuu u eé€
peryJsnus

67

Kpusble pocta uncieHHOCTH
nonyssinuu. Kpusele
BbDKUBAHUS

68

DKoyornyeckas HAIIa BU/aA.
JlaboparopHas paboTa
«IIpucnocobneHus cemsH
pacTeHuil K pacceIeHUIo»

0.5

69

Bup xak cucrema nomyJisiui

70

3aKOHOMEPHOCTHU MOBEJCHUS U
MI/IFpaIlPIﬁ JKHUBOTHBIX

71

Coo0111ecTBO OPraHu3MoOB —




OMOLIEHO3

72

DKocucTemMa Kak OTKpbITad
CHUCTEMaA

73

KpyroBopot BeniecTs u moTok
SHEPTUU B IKOCHUCTEME

74

OCHOBHBIE TOKA3aTENN
IKOCUCTEMBI

75

DKOJIOTHYECKHE nrupaMuabl

76

H3menenus cooOIIecTB —
CYKIICCCHH

77

[IpupoaHbIE S3KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKocucTeMBI MOpEN U
OKEaHOB

78

[IpupoaHbIE 3KOCUCTEMBI.
DKOoCHUCTEMBI TYH]IP, JIECOB,
CTeneH, MyCThIHb

79

AHTpOHOFeHHLIe 3KOCHCTCMBbI

80

Yp603KOCUCTEMBL.
[TpakTnueckas pabota
«M3yueHue u onucaHue
ypOO3KOCHUCTEMBD»

0.5

81

3aKOHOMEPHOCTHU
dbopMHpPOBaHUST OCHOBHBIX
B3aMMO/JICHCTBUI OPraHU3MOB
B DKOCHCTEMaX

82

Mexanusmbl BO3A€HCTBUA
3arpsI3HEHUM Pa3HbIX TUIIOB HA




CyOOpTaHHU3MEHHOM,
OpTraHU3MEHHOM,
HOIYJIIITUOHHOM U
KOCHCTEMHOM YPOBHSIX

buocdepa —

83 obmernaneTapHas 000JI09Ka
3emun

24 VYuenue B. . BepHaackoro o
onocdepe

25 3aKOHOMEPHOCTH
CyLIeCTBOBaHMs OHOChepsI

26 KpyroBopotsl BemecTs u
OMOreOXMMHYECKHE IUKIIBI

27 3oHanpHOCTH OHMochepsl.
OcHOBHBIE OMOMBI CYIIN

88 YcroitunBocTh 6nochepbl

29 DKOJOTUYECKHE KPU3HUCHI U X
IPAYUHBI

90 BosnelicTBue yenoBeka Ha
ouochepy
AHTpPONOreHHOE BO3JCHCTBUE

91 Ha PaCTUTEJIbHBIN 1
SKUBOTHBIN MUP

92 OxpaHa npupo/sl
OCHOBHBIE TPUHIIUTIBI

93 YCTOWYMBOTO pa3BUTHUS
YeJI0BEYECTBA U MPUPOJIBI

94 PammmonansHoOE




MIPHUPOJIOTIONB30BAHUE H
COXpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3ust 3emin

O06o06mIeHne u
CHCTeMaTU3alrs 3HaHUH 110
TeMaMm "DKOJIOTHS - HayKa O
B3aMMOOTHOIICHHSIX
OpPraHU3MOB JIPYT C IPYTOM U
HAJIOPTaHU3MEHHBIX CUCTEM C
OKpY’Karoleu cpenoi",

95 "Opranusmsl 1 cpeaa 1

oboutanusa", "IK0JI0rus BUIOB

u nonysauud”, "Oxonorus

c000111eCTB. DKOJIOrHYECKHe

cuctemsl", "buocdepa -

rio0anbHas 3xocucrema" /

KonrtponbHas pabora no reme

"Oxonorus"
96 PesepBHblil ypok 1
97 PesepBHbIil ypok 1
98 PesepBHBIil ypok 1
99 PesepBHbIil ypok 1
100 Pe3epBHBIii ypoK 1
101 PesepBHBI ypoK 1
102 Pe3epBHBIit ypok 1

OBIIEE KOJIMYECTBO YACOB 102 75

[10 [IPOT'PAMME







ITPOBEPAEMBIE HA ETD 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30oBaTeIbHOI NMPOrpaMMbl CpeHero 0011Iero
o0pa3zoBaHus

CdopMUpOBaHHOCTh 3HAHUW O MECTE M PO OWOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHO
€CTECTBEHHOHAYYHON KapTHUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
PEIICHNH KU3HEHHO BaYKHBIX COLUATbHO-ITHYECKUX, SKOHOMHUECKHUX,
AKOJIOTMYECKUX MPOOJIEM YEJIOBEUECTBA, a TAKKE B PELLIEHUH BOIPOCOB
paIoHAIBHOTO MIPUPOIONIONL30BaHuUs, B POPMUPOBAHUN IIEHHOCTHOTO
OTHOIIICHUSI K MPUPOJE, OOIIECTBY, YEIOBEKY; O BKIAJEe POCCUUCKUX U

3apyOC)KHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOIOTHUU

Brnanenne cucremoil 3HaHWIT 00 OCHOBHBIX METOJAax HAay4HOTO
MO3HAHMSA, UCIIOJIB3YyEMBIX B OMOJOIMYECKHUX HMCCIICAOBAHUAX JKHBBIX
O0OBEKTOB M 3KOCHUCTEM (ONUCaHME, W3MEpPEHUE, IPOBEACHUE
HaOI0IeHNH); crocoO0aMu BBISABICHHS M OICHKH aHTPOIOTI€HHBIX
U3MEHEHHI B IIPUPOJIC.

VYMeHne BBIJIBUT'aTb T'UIIOTE3bI, MPOBEPATH HX SKCIICPHUMCHTAJIbHBIMU
cpencTBaMu, (GOPMYyIHpYys L€Jlb HCCIEIOBAHUS, aHAJIU3UPOBATH
MOJIyYeHHBIE PE3YJIbTAThI U J1eJ1aTh BHIBOJIBI.

BeisBIeHHE 3aBUCHMOCTH MEXIy HCCIEAyeMbIMH BEIWYMHAMH,
00BsICHEHUE TIOJYYEHHBIX PEe3yJbTaTOB U (OPMYINPOBAHNE BHIBOJIOB C

HCIOJIb30BAHHUEM HAYYHBIX HOHSITI/Ifl, TGOpI/II;'I " 3aKOHOB

YMeHue BIajeTb CHUCTEMOM OHMOJOTMYECKMX 3HaHUM, KOTOpas
BKJIIOYAET: OCHOBOIMOJIAralOIIie OWOJIOTMYECKHE TEPMUHBI U TIOHATHS
(KM3HB, KIIETKA, TKaHb, OpraH, OpraHu3M, BWJ, MOMYJISALUS, SKOCHCTEMA,
ouorieHo3, Ouocdepa; METadbOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHUTET,
OvocuHTe3 Oenka, OWONONIMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCIIPOU3BE/ICHHUE, HaCJIEJCTBEHHOCTb, WU3MEHYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owonornueckre Teopuu: KierouHas Tteopus 1. IlIBamHa, M.
[Ineitnena, P. BupxoBa; KJIOHaIbHO-CEIEKTUBHOrO MMMyHHUTeTa II.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpUs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apogpimieBoro cxonactsa K. Bbapa, sBomronmonHas

teopus Y. JlapBuHa, CHUHTETHYECKas TEOPHUS HBOJIOLMHU, TEOPUS




antporiorere3a Y. Jlapsuna; Teopus Oumoreornenosza B.H. Cyxkauéma;
yuenue H.M. BaBunoBa o meHTpax MHOrooOpasus M HMPOHCXOKICHUS
KylIbTypHbIX pacreHuid, yuyenue A.H. CesepuoBa o0 nyrax u
HampaBlieHUsAX 3BooMH, yuenue B.W. Bepnanckoro — o Ouocdepe);
3aKOHBI (€IMHO00pa3us MOTOMKOB IEPBOr0 MOKOJIEHUS, PacILEIICHUS
MPU3HAKOB, HE3aBHCUMOI'O HacjeqoBaHHs MpusHakoB [. Mennens;
CLICTUIEHHOIO HACJIEOBAaHUS IPU3HAKOB W HApyIIECHUs CLEIUICHUs
reHoB T. MopraHa; TOMOJIOTHYECKUX PSJOB B HACJIEIACTBEHHOM
m3MenunBocty H.M. BaBunoBa; reHernueckoro pasHoBecHus J[Ix.
Xapmu u B. BaiiaGepra; 3apogsimeBoro cxoacrsa K.  bopa;
ouorenernyeckuit 3akoH J. ['exkens, ®@. Mromnepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTApHOCTH);

npaBwia (MuHuMymMma lO. Jlubuxa, 5KOJI0rMuecKor mUpaMuibl YHUCE,
OMOMacChl U SHEPTUH);

runote3bl (koarnepBaTtHoil A.M. Omapuna, mepBuuHOro OynmboHa JIXK.

Xomnneitaa, mukpochep C. Dokca, pudo3uma T. Uek)

VmMmenue peuiaTtb IMMONCKOBBLIC OMOJIOTUYECKHE 3aJa4l, BBIABIIATH
MMPUIUHHO-CJICACTBCHHBIC CBsA3U MCXKIY HCCIIENYEMbIMU
OMOJIOrHYEeCKUMHU O6’beKTaMI/I, npoueccamMm MW ABJIICHUAMU; OCJIATh
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHWHU NTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJATh I'CHOTUIIMYCCKHUE CXCMbI CKPCHIMBAHUA JII pPa3HbIX TUIIOB
HaCJICJOBaHUA IPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IIEPEHOCA

BCIICCTB U SOHCPI'UU B 9KOCUCTCMAX (HGHI/I IIUTaHuA, IUIICBLIC CeTI/I)

YMeHne ycTaHaBIMBaTh  B3aMMOCBSI3M  MEXAY CTPOSCHHEM U
(YHKIMSMU: OPTraHOWJOB, KJIETOK pAa3HbIX TKaHEH, OpraHamMu H
CHCTeMaMHM OpraHOB y pAcTeHUH, JKUBOTHBIX M YEJIOBEKa; MEXIy
sTamaMy OOMEeHa BEIIECTB; ATAalaMy KJIETOYHOTO IHKJA M KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMyd SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u  ¢eHotunoMm, ¢eHotunoM U (pakTopaMu cpeabl  OOUTaHMS,
NPOLIECCAMU  DBOJIIOLUH;  JIBIDKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3IMYHBIX SKOCHCTEM M TPHCIOCOONCHUSIMU K HHUM

OpPraHu3MOB

YMeHue BT CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHHUS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT; OJTHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUIOB, OMOTEOIIEHO30B, YKOCUCTEM H
Oouocdepsl; CTPOCHHS OPraHoB U CHUCTEM OpPraHOB pacCTEHHI,
KUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TIPOTEKAIOITIX

B OpraHusMax paCTeHHﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OHOJIOTHYECKUX




mpoueccoB: oOMeHa BewlecTB  (MeTabonus3M), uHGOpMaUUu U
NpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTO U TeTepPOTPOPHOTO
TUIOB NHUTaHUS, (POTOCHMHTE3a U XEMOCHHTE3a, MMTO3a, Meilo3a,
ramMeToreHesa, 5SMOpuoreHesa, HNOCTAMOPUOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHJIMBUIYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHes3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
oTOopa,  CTaOWIM3HPYIOLIETro, JIBUXKYIIETO W Pa3phIBAIOLIETO
€CTECTBEHHOTO O0TOOpa; aJJIONaTpU4YEeCKOro M CUMIATPHUYECKOro
BHUJI000pa30BaHus; BIMSHUS ABMOXKYIIMX CHUJI SBOJIIOIMHM Ha TeHO(OH.
TOMYJISAUK; TPUCIIOCOOJICHHOCTH OpraHU3MOB K cpefe OOHUTaHus,
4YepelOBaHNUs HANpPABICHUM 53BOJIOLMHU; KPYyrOBOPOTAa BEIIECTB H

IMOTOKAa SHEPTHUHU B OKOCHCTEMAX

ChopMHUPOBaHHOCTh YMEHHUSI BBLACIATH CYIIECTBEHHBIE IPU3HAKU
BUPYCOB, KJETOK NPOKAPUOT M JYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHUJIOB, OMOTEOIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH IMPOLECCOB OOMEHA BEIIECTB M MPEBpAIEHUS] SHEPTHH B
KJeTKe, (POTOCHHTE3a, IIACTHYECKOTO M JHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MHTO03a, Meio03a, OIUIOJIOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXKEHHUS, UHIMBUIYAJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOreHe3a),
00pbOBI 32 CyIIIECTBOBAHHE, ECTECTBEHHOT'O 0TOOPA, BUA000Pa30BaHMUS,
NPUCTIOCOOJICHHOCTH OPraHM3MOB K cpele OOWTaHUs, BIUSHHS
KOMITOHEHTOB 9KOCHCTEM, aHTPOTIOTCHHBIX H3MEHEHUI B AKOCHCTEMAaX
CBOEH MECTHOCTH, KPYrOBOpPOTa BEILECTB W NPEBPAIICHUS SHEPTUH B

ouochepe

YMenue UCIIOJIb30BaTh COOTBETCTBYIOILIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTMIO M CHUMBOJMKY JUIS J1OKa3aTelbCTBa
POJICTBA OPraHM3MOB Pa3HBIX CHUCTEMATHYECKUX TPYIII; B3aMMOCBA3H
OPraHM3MOB U cpenbl OOWTAaHMS; EIWHCTBA YEJOBEYECKHX pac;
HE00XOIMMOCTH 3JI0pPOBOT0 00pa3a *HU3HH, COXPAHEHUsI pa3HO0Opa3us
BUJOB M DKOCUCTEM KAaK YCJIOBHS COCYLIECTBOBAHHS IPUPOABI H

YeJI0BCUCCTBA

YMeHHe KpUTHYECKH OIEHHWBAaTh HMH(POPMAIMIO OHOJOTHYECKOTO
coJiepKaHUs; MHTEPIPETUPOBATH ITUUYECKHE AaCIEKThI COBPEMEHHBIX
HCCIIeTOBaHUM B OuoJoruy, MEIHIINHE, OHMOTEXHOJIOTUH;
paccMaTpuBaTh ri00abHbIE DKOJIOTHYECCKHUE po0OIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

IO3HUIIHUIO




IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
EI'S 110 BUOJIOI'MA

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

buonorusa xax HayKa. ’KuBble cucTeMBl U X HU3YyUCHUC

1.1

CoBpeMeHHass Ouojorusi — KOMIUIEKCHash Hayka. buosormdeckue Hayku |
n3ydaemble UMU Mpodaembl. DyHAaMeHTalIbHbIE, TPUKIAIHBIE U MMOHCKOBBIE
Hay4HbIE UCCIICZIOBAHUS B OMOJIOTHH.

3HayeHue OMOJIOTUU B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUHOM
kapTuHbl Mupa. [Ipodeccun, cs3annbie ¢ Ouosorueld. 3HaueHre OUOJIOTUU B
MPaKTUYECKON JEeATENbHOCTH YEJIOBEKa: MEIUIIMHE, CEJIbCKOM XO3siiCTBe,

MIPOMBILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

Kupbie cuctembl Kak mpenMer wu3ydeHus Ouonorun. CBONCTBAa >KUBBIX
CHUCTEM: €IMHCTBO XHMMHUYECKOIO COCTABA, IUCKPETHOCTb W LEJIOCTHOCTD,
CJIO)KHOCTh U YHOPAJIOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTh, CAMOOPTaHU3AIIMS,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, U3BMEHYHUBOCTb, POCT U PA3BUTHE.

YpoBHM OpraHu3alyyd KUBBIX CHCTEM: MOJIEKYJSIPHBIMA, KJIETOYHBIM,
TKAHEBBI, OPraHU3MEHHBIM, MOMYJALUOHHO-BUAOBOM, 3KOCUCTEMHBIN
(buoreoneHoTuueckuii), 6nochepHsiid. [Iporeccrl, MPOUCXOIANINE B KUBBIX
cucteMax. OCHOBHBIC MPU3HAKU KUBOTO. JKU3HB Kak (hopma CyIIecCTBOBAHUS

MaTepuu

1.3

Metoasl Oumosornueckoil Hayku. HaOmromenue, m3aMepeHue, IKCIIEPUMEHT,
cucTeMaru3anusa, MeTaaHanu3. lloHaThe o 3aBHUCHMMOW M HE3aBHUCHUMOM
nepemeHHou. IlnanupoBanue »skcnepumenta. IlocraHoBKa u  mpoBepka
runore3. Hynepas runoresa. [lonsitue BoIOOpKH 1 €€ 1ocTOBEpHOCTH. Pa3zdopoc
B Owonormyeckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH  TOJYYCHHBIX
pe3ysbTaToB. IIpuuMHBI HCKaK€HUS pPeE3yibTaToB sKcnepuMeHTta. [loHsTue

CTaTUCTHYCCKOI'O TECTA

KneTka kak OMojioruyeckas cucrema

2.1

Knerka — crTpykTypHO-QYHKIMOHAJIbHAs €AMHUIA KuBoro. Kcropus
oTKpbITUs KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Hlneiinen, P. Bupxo). OcHOBHbIE MMOJIOKEHHUS COBPEMEHHOMN
KJIETOYHOU TEOPHH.

Metoabl  MOJEKYJSpHOW M KIETOYHOH  OMOJIOTMH:  MHKpPOCKOIIHS,
xpomatorpadus, anekTpodopes, METO[ MEYEHBIX aTOMOB,

nuddepeHnanbHOe HeHTpUpyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUN COCTaB KIETKH. Makpo-, MUKPO- U YJIbTpaMUKpOdJIeMeHTh. Boaa




n e€ ponb KaKk pacTBOPUTENS, pEareHTa, ydacTUE B CTPYKTypHUPOBAHUHU
KJIETKH,  TEIUIOpPEryJauMd.  MuHepanpHble — BEIIECTBA  KJIETKH,  MX
Ouosoruyeckas poiib. Poiib KaTHOHOB U aHHOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHUHOKUCIOTHBIM COCTaB OEIIKOB.
Crpykrypsl OenkoBoii Mosiekyunbl. IlepBudnas cTpykTypa Oeika, menTHIHas
CBA3b. BTOpHuHas, TpeTuyHas, YETBEpTUYHAs CTPYKTYyphl. JleHaTypanus.
CgoiictBa OenkoB. Kraccudukanus OenkoB. buonorudeckue QyHKIMu
OeIKOoB.

VYrneBoasl. MoHOCaxapu/pl, AMCAXapUIbl, OJUTOCAXapuabl U MOIMCAXAPUIBL.
OOumwmii mmaH cTpoeHuss M (PUBHKO-XUMHUYECKHE CBOICTBAa YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOAOB.

Jlummuaetl. TunpodunsaO-rHApOdOOHEIE cBOlicTBa. Knaccupukanus Tumumos.
Tpurmuuepunasl, Gochonunuasl, BOCKH, CTEpouabl. buonorndeckue GpyHKuuu
aunuaoB. OOmue CcBOHCTBA OHOJIOTHYECKHMX MeMOpaH — TEKYy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHUIO, TOTyPOHUIIAEMOCTb.

HyxneunoBbie kucnotsl. JJHK u PHK. CtpoeHue HyKIEHMHOBBIX KHCIOT.
Hyxneoruasl. Ilpunmun  xkommiuementapHoctd. IlpaBuno  Yapradda.
Crpykrypa IHK — nBoitnast cnupanb. MecToHaxoxaeHHe U OUOIOrHYecKue
¢byukuum JJHK. Buger PHK. @yaknun PHK B kietke.

Crpoenue momnekynbl AT®. Makpospruueckue cBsizsu B moJiekyiae ATO.
buonornueckue Qynkmun AT®. BoccraHoBIeHHBIE MNEPEHOCUHKH, HX
¢bynkiuu B kinerke. CexkBenuposanue JJHK.

CrpykTypHas OuoyoTHsi: OMOXUMUYECKHE W OModHU3nYecKue HMCCIeTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYI
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Tunsl KJIETOK: JSyKapuoTHYecKass U mpokapuornyeckas. CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUs KICTKH.

Crpoenue npokapuoTuueckoil kiaetku. Kierounas crenka Oakrepuil u apxei.
Oco0eHHOCTH CTPOEHUS TeTepOTPOPHON M aBTOTPO(PHOI MPOKAPUOTUYECKUX
KJIeTOK. MecTo U pojib NPOKapHOT B OMOIEHO3aX.

Crpoenne U QpyHKIIMOHUPOBAHHUE dyKApUOTUYECKOM KieTkH. [Imazmaruyeckas
MeMOpana (mnazmanemma). CTpykTypa  I1a3MaTH4eCKOH  MEMOpaHbI.
Tpancnopr BemiecTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy: IacCHBHBIM
(nuddysust, obneruénnas nud@ysust), akTUBHBINA (IEPBUYHBIN U BTOPUYHBIN
aKkTUBHBIN TpaHcropT). llomynponunaemocts MeMOpansl. Pabora HaTpuid-
KaJMEeBOro Hacoca. OHJOLUTO3: MUHOLUTO3, (ParounTo3. OK30LUTO3.
Knerounas crenka. CtpykTypa ¥ (DYHKIIMH KICTOYHOW CTEHKH PACTEHUH,
rpuboB.

Huromnna3zma. [urozons. Lutockener. JBuxenue nuroruiazMmbel. OpraHoH bl




kineTkd. OpgHoMeMOpaHHBIE OPTraHOWBl KJIETKH: JHIOIIA3MaTHYEeCcKas CeTh
(BIIC), anmapar I'onbaku, IM30COMBL, UX CTpOEHUE U (GYHKIMU. B3aumMocBs3b
OIHOMEMOpaHHBIX  OpraHouzoB  KieTku. CTpoeHHe  TpaHyJISIPHOTO
perukynyma. CuHTE3 pacTBOpPUMBIX OenkoB. CHHTE3 KIETOYHBIX MEMOpaH.
I'magxuii (arpaHyisipHbIN) SHAOIUIA3MAaTHUECKUN peTukyinyM. CekperopHas
¢yukuusa anmapara [onbmpxku. TpancnopT BemiecTB B KieTke. Bakyomu
pactutenbHbIX Ki1eTok. Knetounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU/bI KJIETKH: MUTOXOHIPUH, TIIACTUIBL.

Crpoenre U QyHKIUH MUTOXOHJApHHA M mactuj. IlepBuuHbIe, BTOPUYHBIE U
CIIOKHBIE  TUIACTHBI  (POTOCHMHTE3UPYIOUMX  AYKApHOT. XJIOPOIUIACTHI,
XPOMOILIACTHI, IEUKOTUIACTHI BBICIITUX PACTCHUM.

HememOpannbie opranouabl kieTkd CTtpoeHre W (YHKIUH HEMEeMOpaHHBIX
OpPraHousioB KieTKu. PubGocombl. MukpodunamMeHTs.. MBpleuHble KIETKH.
Muxkpotpy6ouku. Knerounsiii meHtp. CTpoeHHe U ABIKEHHE KTYTUKOB H
pecHudek. MUKpOTpyOOUKH IUTOIUIa3MbI. [leHTprob.

SAnpo. O6onovka siapa, XpOMAaTHH, KapHOIUIa3Ma, SAPBIIIKA, UX CTPOCHUE U
¢bysnkuuu. SnepHbiii 6enkoBbId MaTpukce. [IpocTpaHCTBEHHOE pacroyioKeHue
XpoMocoM B HHTep(ha3HOM siipe. benku XxpoMaTuHa — THCTOHBI.

Knerounsle BkmtoueHnsa. CpaBHUTENbHAS XapAKTEPUCTHKA KIETOK 3YKApHOT

(pacTuTenbHOM, KUBOTHOM, TPHUOHOIN)
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AcCCUMHIISIHS ¥ JUCCUMIIIAIUS — JIBE CTOPOHBI MeTaboimm3Ma. Tunsl oOMeHa
BEIIIECTB: aBTOTPO(HBINA U TeTepPOTPODHBIA. YUacThe KHCIOpOoia B 0OMEHHBIX
nporeccax. JHepreTuueckoe oOecreueHue KieTku: mnpeBpaiieHue AT B
oOMeHHBIX mpoueccax. DepMEeHTATUBHBIN XapaKTep pEeaKIHil KIETOYHOTO
MeTabomm3ma. DEepMEHTHI, UX CTPOCHHE, CBOWCTBA M MEXAaHU3M JICHUCTBUSL.
Kodepmentsl. Otnnunst (HepMEHTOB OT HEOPraHMYECKUX KaTalU3aTOPOB.
benku-aktuBatoppl M O€JIKU-UHTMOMTOpPBI.  3aBHCHMOCTH  CKOpPOCTH
(hepMEeHTAaTUBHBIX PEAKIMil OT pa3NIuYHbIX (PAKTOPOB.

[lepBuuHBIl CHMHTE3 OpraHMYeckux BemecTB B KieTke. dorocunte3. Poib
XJIOpOIUTacToB B mporecce (orocuHre3a. CBeToBass M TeMHOBas (a3bl.
[IponyxTuBHOCTH poTOCHHTE3a. BausHue paznuuHbix (akTOpOB Ha CKOPOCTh
(dboTocunTe3a. 3HaueHue porocuHTE3A.

XeMOCHHTE3. Pa3znooOpa3zue OpPraHN3MOB-XEMOCHUHTETHUKOB:
HUTPUPUIHPYIOIUE Oakrepuu, Kelle300aKTepuH, cepobakTepuu,
BOJIOPOJIHbIE OaKTepUU. 3HAaUEHUE XEMOCHHTE3A.

AHaspoOHbIe opraHu3Mbl. Bumbl OpokeHus. IIpoaykTel OpoxkeHUs W WX
WCTIOJIH30BAHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI

OMOTEXHOJIOTHH U BO30YIUTENN OOIe3HEH.




AspoOHBbIe OpraHU3MBl. Oransl SHEPreTUYECKOT O oOMeHa.
[ToarotoBuTenbHbI 3Tan. [nHMKOMU3 — OECKUCIOPOJHOE pAaCIICIUICHHE
TJIFOKO3BI.

buonoruueckoe okucieHue, WK KJIETOUYHOE JbIxaHue. Posb MUTOXOHApUH B
mporeccax — OMOJOTMYECKOro  OKMCHeHus.  Llukiauueckue — peaxiuu.
OxucnurensHoe ¢ochopunupoBanue. IlpenmymectBa a3’poOHOro myTH
oOMeHa BemIeCTB mepen aHadpoOHbIM. I(DPEKTUBHOCTh IHEPrETHUECCKOTO

oOmeHa

2.5

Peakuyu marpuuHoro cuuresa. IIpMHIMII KOMIUIEMEHTAPHOCTH B PEAKLMAX
MAaTPpUYHOTO  CHHTe3a. Peanm3anms  HACIEACTBEHHOW  MHQOpPMALUU.
I'enernueckuii koa, ero cpoiictBa. Tpanckpunius — marpuusbiil cunate3 PHK.
[IpyHUMIBI  TPAHCKPUILMM: KOMIUIEMEHTAPHOCTh, AHTUIAPAJIICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisauus U e€ sransl. Yuactue TpaHcnoptHsix PHK B
O6uocunTe3e Oenka. YcmoBus OnocunTesa 6enka. KomupoBanne aMuHOKHCIIOT.
Poins pubocom B 6uocuHTe3e Oenka.

Opranuzanus reHoMa y MNPOKapHOT M JyKapHOT. Perymsnus akTUBHOCTH
reHoB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK. Mano). Perynsmus
0OMEHHBIX IPOLECCOB B KiieTKe. KneTouHblil romeocTas.

Bupycel — HekneTouHble (pOpMBI KU3HU M 0OMUraTHsle napasutsl. CTpoeHue
HPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupychsbie 3a0oeBanus 4enoBeka, >kuBoTHbIX, pactenuid. CITNJI, COVID-19,

conuaJibHbIC U MCIUITUHCKHUEC HpOGHCMBI

2.6

Knerounslii nwmki, ero mnepuoasl W perynauusa. Wurtepdasza u  MHUTO3.
OcobeHHOCTH MPOIECCOB, MPOTEKaoIMX B HHTepdase. [ToaroToBka KiIeTku K
nenenuto. IlpecuHrerndyeckuil (MOCTMHUTOTHYECKHI), CHHTETHUECKUH U
MMOCTCUHTETUYECKUN (MTPEMUTOTHUECKHUI ) TIEpUOIbI UHTEP(DA3HI.

Marpuunsiii cunte3 JHK — perumkanus. [IpuHnunsr permmmkanuun JIHK:
KOMIUIEMEHTAPHOCTh, IOJyKOHCEPBATUBHBIM CHHTE3, AHTUIAPAIIIEIBHOCTD.
Mexanusm permukanuu JJTHK. Xpomocomsl. Ctpoenune xpomocoM. Tenomepsl
U Termomepasa. XpOMOCOMHBIH HAOOp KIETKH — KapuOTHM. JMIUIOMIHBIA U
rariouiHbIil Habopbl XpoMocoM. ['omosornynsle Xpomocomsl. [losoBbie
XPOMOCOMBI.

Jenenne kneTku — Muto3. CTaguu MUTO3a U IPOUCXOISALINE B HUX ITPOLIECCHI.
Tunsl muTo3a. Kapnokunes n nutokuses. buonorndeckoe 3Ha4€HUE MHUTO3A.
Perynsuus mutoTMueckoro nukia kietku. [Iporpammupyemasi KiieTouHas
ru0elpb — anorTo3.

(DYHKI_II/IOHaJ'ILHaH I'CHOMHKA

OpraHH3M KaK OHOJIOTHYECKask CUCTEMA




3.1

OOHOKJIETOYHBIE,  KOJIOHHMAJIbHbIE,  MHOTOKJIETOYHBIE  OPraHU3Mbl U
MHOT'OTKaHEBbIE OPTraHU3MBI.

@opMbl pa3MHOXKEHHsI OPraHU3MOB: Oecronoe (BKJIIoYasi BEreTaTHUBHOE) U
noyioBoe. Buael 0Oecrnonoro pasMHOXKEHHUS: IOYKOBAaHUE, CIOPYJISILIMS,
(parmeHTanys, KIOHHPOBAaHHE.

[TonoBoe pazmuoxenue. IlonmoBeie kieTku, wiaum rametsl. Meio3. Craguun
meito3a. IloBenenue xpomocom B Meioze. Kpoccunrosep. buosorndeckuii
CMBICIT MeHO03a M TMOJIOBOrO mpolecca. Melo3 U ero Mecro B KHU3HEHHOM
LUKJIE OPTaHU3MOB.

[Ipen3aponpieBoe pazsutue. I'aMmerorenes y *uBOTHBIX. [10s10BBIE JK€E3BI.
OOpa3zoBaHue M pa3BUTHE TNOJOBBIX KieToK. CrepmaTroreHes M OOTEHE3.
Crpoenne mosoBbIX KiIeTOK. OIIOZOTBOPEHHE W SMOPHOHAIBHOE pa3BUTHE
KHUBOTHBIX.  CrocoObl  OIUIONIOTBOPEHHUS:  HApPYXKHOE,  BHYTpPEHHEE.
[Taprenorenes.

NunuBuayansHOE pa3BuTHE OpraHu3MoB (oHTOTeHe3). Cramuu 3mMOpuoreHesa
KHUBOTHBIX (Ha mpumepe Jarymkw). [poGmenwe. Tumbsl  apoOieHwHs.
OcobeHHOCTH ~ JApOOJEHUS  MIICKONHUTAIOMIMX.  3apOJBIIIEBbIE  JIMCTKU
(racTpynsusi). 3akiazka OpPraHOB M TKaHEH M3 3apOJBIIIEBBIX JIMCTKOB.
B3anmHoe BiusiHME wyacTell pa3BHBAIOILIErOCs 3apojblla (3MOpHOHATIbHAS
MHAYKUMS). 3akiajgka IUlaHa CTPOEHMsI JKMBOTHOTO Kak  pe3yJsibTaT
UepapXU4YecKUX B3aUMOJCHCTBUI TeHOB. BiusHue Ha >MOpHOHANBHOE
pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pazBurue xuBOTHBIX. [locTomMOpuoHanbHBIM mnepuoa. Ilpsmoe u
HenpsiMoe pas3BuTHe. PasButne ¢ mMeramopdo3om y OECHO3BOHOYHBIX U
II03BOHOYHBIX JKUBOTHBIX. bHojornueckoe 3HayeHHE MPSMOrO U HENPSIMOIO
pa3BUTHS, HX pacCHpOCTpaHEHUWE B TMpuUpoje. THUMbl pocTa KUBOTHBIX.
@dakTophl  peryyislMd  pocTa  JKMBOTHBIX U 4yenoBeka.  Craauu
MOCTAIMOPHOHAIFHOTO pa3BUTHSL Yy JKUBOTHBIX W 4YenoBeka. lleprombl
OHTOT'€HE3a YEJIOBEKA.

PasmHoxeHue um pasButHe pacteHuid. ['amerodputr u cnopodurt. Meiio3 B
KU3HEHHOM IMKIie pacteHuid. OOpa3oBaHue cCHop B TIpolecce Mekosa.
l'amerorenes y pacteHuil. ONIoJOTBOPEHHE M PAa3BUTHE PACTUTEIIBHBIX
opranu3moB. /IBoilHO€  OIUIONOTBOPEHHE Yy  LBETKOBBIX  PACTEHHUH.
OOpa3zoBanue W pa3BUTHE CeMEHU. MeXaHHU3Mbl PETyJSIIMM OHTOTeHe3a Yy

pacTeHUH U KUBOTHBIX
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I/ICTOpI/IH CTAaHOBJICHUA W PpPa3BUTHA TCHCTHKUM KaK HaAyKH. OCHOBHBIE
TCHETHUYCCKHE MMOHATUS U CUMBOJEL. ['OMOJIOTHYHBIC XPOMOCOMBI, aJlJICJIbHBIC

T'CHBI, aJIbTCPHATUBHBLIC NPU3HAKH, IIOMHHaHTHBIﬁ n peHeCCI/IBHBIf/’I IMPU3HAK,




TOMO3UTOTa, TE€TEPO3Ur0oTa, YUCTAsl JIMHUS, THOPHUABI, T€HOTHII, (DEHOTHIL.
OcHOBHBIE METOABl TEHETUKU: THOPUAOIOTHMYECKUN, IIHUTOJIOTHUYECKUMH,

MOJI eKynﬂpHO-FeHeTI/I‘IeCKI/Iﬁ
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Monorubpuanoe ckpemmBanue. IlepBbiii  3akoH MeHens — 3aKOH
eaMHOO00pa3uss THOPUIIOB TEPBOTO MOKOJICHHS. [IpaBmio JOMHUHUpPOBAHMS.
Bropoii 3akoH MeHzens — 3aK0H paclieieHus: npu3HakoB. LluTomornueckue
OCHOBBI MOHOTHOPHUTHOTO CKpeluBaHus. [ MmoTe3a YiuCcTOTH TaMeT.
AHanusupyrollee ckpeuuBanue. [IpomMexxyTouHblll XapakTep HacleJOBaHUSI.
Pacuienienre npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUHU.

Jurubpuanoe ckpemuBanue. Tpetuil 3akoH MeHzens — 3aK0OH HE3aBUCHUMOI'0
HAcJleIoBaHUS  Tpu3HaKkoB. lluTonorumueckue OCHOBBI  JAUTHOPUIAHOTO
CKpEIIMBaHMUS.

CueruienHoe HacienoBanue mnpusHakoB. Padoter T. Moprana. CuerieHHOE
HACJIEIOBAaHUE T€HOB, HAPYIICHUE CLUEIUICHUS MEXIY I'eHamMu. XpOMOCOMHAs
TEOpUs HACIIEICTBEHHOCTH.

I'enetruka mosia. XpoOMOCOMHBIM ME€XaHM3M OMPEACNICHUs moJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ OMOTraMeTHBIN U TeTepOraMeTHbIN NoJl. ['eHeTndeckas
CTPYKTypa TOJIOBBIX XpOMOCOM. HaclienoBaHue NpU3HAKOB, CLEIUVIEHHBIX C
MOJIOM.

I'enoTun kak menoctHas cucreMa. [lneloTponus — MHOKECTBEHHOE JACHCTBHUE
reda. MHOXeCTBEHHBIH amnenn3M. BiamMojeiicTBHe HeallIeJIbHBIX TE€HOB.

KommnemenrapHocts. Onuctas. [lonumepus
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BzaumopeiictBue reHotMnma W cpensl npu  QopMHpoBaHHMM  (EHOTHUTIA.
N3menunBocTh mpu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHBIC MMPU3HAKU. Bub
W3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACJIE/ICTBEHHASL.

MoudukanuonHas  u3MeH4nMBocTh. Pomb  cpeapl B hopMHpoBaHUM
MOJU(pUKAIMOHHON M3MeHunBocTH. HopMa peakuyu npusHaka. BapuanoHHbIi
psn u BapuaumonHas kpusas (B. WMoranncen). CpoiicTBa MoOAM(HUKAIMOHHON
W3MEHYMBOCTH.

I'enoTunnyeckass M3MeHUYMBOCTh. (CBOWCTBA T'€HOTUIIMYECKOM W3MEHYMBOCTH.
Buiel reHOTUITMYECKON H3MEHUYHMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.
KomOuHaTtuBHAasT W3MEHYMBOCTh. Mei03 H TIONOBOM MpOIeCC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. Poib KOMOWHATHBHOW W3MEHYMBOCTH B
CO3JJaHHMHU TeHETHYECKOT0 pa3HO0Opa3usl B Ipeienax 0JHOro BUA.

MyTalnoHHass HW3MEHYMBOCTh. Buabl MyTalMil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W UWHAYLMPOBAHHBIE MyTaluu. SnepHele U
uuToIUIa3Marnyeckre Mytanuu. CoMatuyeckue U mojaoBble MyTauuu. [IpruunHbl

BO3HHMKHOBCHU MYTaHHﬁ. MYTaFCHBI U HUX BJIMAHUC Ha OpraHu3MBbl.




3aKOHOMEPHOCTH MYTALIMOHHOIO MpOLEcCa. 3aKOH I'OMOJIOTMYECKUX PSIOB B
HacneacTBeHHON nu3menunBocty (H.W. BaBunoB). BHesnepHas nu3sMmeHUMBOCTh

1 HaCJI€ACTBEHHOCTD

3.5

Kapuotun wyenoseka. MexayHaponHas mporpaMma MCCIEIOBaHUS TE€HOMa
yejgoBeKa. MeTonbl H3y4YEeHUsI TEHETMKH YeJIOBEKa: T'E€HEAIOrMYECKHid,
OJIM3HEILIOBBIN, IIUTOTCHETUYCCKUM, MOMYJISUUOHHO-CTATUCTUYECKHA,
MOJEKyJIsipHO-TeHeTHueckuil.  CoBpeMeHHOE  OmpelefieHue  IeHOTHIA:
MOJHOT€HOMHOE CEKBEHHPOBAHHWE, TI'E€HOTUIIMPOBAaHUE, B TOM 4YHUCIE C
nomomneio I1I1P-ananu3a. HacnencrBennbie 3a00eBaHus yeaoBeka. I eHHbIC 1
XpOMOCOMHBIE ~ 0OJN€3HM  4YeloBeka. bomesHm ¢ HacleICTBEHHOU
MPEeAPaCIOI0KEHHOCTHIO. 3HaueHHe MEIUIUHCKON FCHETHKHU B
MPEIOTBPAIICHUH W  JICYCHWHM T'CHETHUYECKUX 3a00JIeBaHWU  YeJIOBEKa.

CTBOJIOBBIE KIIETKHA

3.6

JlomecTukanus U cenekuus. 3apoXkKICHUE CEJIEKIIMA U IOMECTUKALIUN. YYEHHe
H.J. BaBuioBa 0 LeHTpax NpPOUCXOXKICHHS U MHOrooOpasusi KyJIbTypHBIX
pactenuil. Posib cenekuuu B CO3JaHUU COPTOB PacTEHUM M MOPOA >KWBOTHBIX.
Copt, mopona, mramMM. 3aKOH TOMOJIOIMYECKMX pAJOB B HACJIEICTBEHHOMU
n3MeHunBocty H.W. BaBuiosa, ero 3HaueHue st CEIEKIMOHHON pabOThI.
Metoapl ceneKUMOHHOM paboThl. McKyccTBEHHBIM OTOOp: MAacCOBBIM U
WHIUBUYyAIbHBIM.  JTambl KOMOWHALMOHHOM  cenekuuu. Mcnbeitanue
npousBoauTeneil mo noroMcrBy. OTOOp MO TEHOTUIY € MOMOIIBIO OLEHKH
(heHOTHTIa TOTOMCTBA M OTOOP T10 TEHOTHUITY ¢ oMoIIbIo aHanu3a JJHK.
HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ]  CEJIEKUIMOHHOM  paboThl.
PamuanMOHHBIN M XMMHMYECKMM MyTareHe3 Kak MCTOYHUK MyTaluul y
KyJbTYPHBIX (pOpM opranu3moB. Vcronbp30BaHre TeHOMHOTO peaKTUPOBaHUS
u MeTonoB pexomOMHaHTHRIX JIHK ams monydeHus: mcxogHoro marepuana
JUISL CEJIEKIUU.

[Momyyenne nomumuonoB. BaytpuBraoBas rubpuamsanus. bimskopoacTBeHHoe
CKpeIlMBaHue, Wi WHOpUAMHT. HeponcTBeHHOE CKpelBaHKe, WIH ayTOPUINHT.
I'ereposuc u ero npuunnel. Mcnons3oBaHue rereposuca B cesiekunu. OTnanéHHas
ruOpumm3anys. [Ipeomonenrie OSCIUTONUST MEXBHIOBBIX THOPHIOB. J{OCTIKCHUS

CCIICKIIUHA paCTeHI/Iﬁ H ) KMBOTHBIX

3.7

OOBEKTBI, HCHOJNBb3yeMble B OHOTEXHOJIOTHH, — KJIETOYHbIE M TKaHEBBIE
KyJbTypbl, = MHUKpPOOPTaHHM3MbI, HMX  XapaKTEpUCTHKA. TpagulMOHHAs
OMOTEXHOJIOTHA: XJIeOoNeUYeHne, MOIy4YeHHE KHCIOMOJIOUHBIX IPOAYKTOB,
BUHOJIeNHe. MukpoOuonoruueckuit cuHTe3. OOBEKThl MUKPOOHMOJOTHUECKUX
texHonmoruii.  IlpomsBojacTBO  Oenka, aMHHOKHCIOT HW  BUTAMHHOB.

I/ICKYCCTBCHHOC OIUIOAOTBOPCHHUC. PGKOHCTp}/KHI/IH SIALIECKIIETOK n




KJIOHHPOBAHUE KUBOTHBIX. METO TpaHCIUIAHTALUHU SAEP KIIETOK.

XpoMOCOMHass M T€HHas WHXKeHepusa. VICKyCCTBEHHBII CHUHTE3 TI€Ha U
KoHCcTpyHpoBanue pexomMOuMHaHTHBIX JIHK. JlocThkeHus W NepCreKTHUBHI
XpOMOCOMHOW ¥ TeHHOW WH)XEeHepuu. Meaunuackue OHOTEXHOIOIHH.

Hcnonb3oBaHne CTBOJIOBBIX KIIETOK

Cucrema u MHOrooOpasue OpraHu4ecKoro MUpa

4.1

buonornyeckoe paszHooOpasue opranm3moB. CoBpeMeHHas  cucrema
opranudeckoro mupa. IIpuHiunel kiaccupukanuu opraHu3mMoB. OCHOBHBIC
CHCTEMATHYECKHUE IPYIIIbI OPTraHU3MOB.

OcobennocT CTPOCHUA U KUSHCACATCIbHOCTH OJHOKJICTOYHBIX OPraHU3MOB.
baktepun, apxeu, OJHOKJICTOYHBIC TPHOBI, OJHOKICTOYHBIC BOIOPOCIIH,
npyrue mpoTucThl. KosloHHMaNnbHbIe OpraHu3Mbl. JIBH)KEHHE OJHOKICTOYHBIX
OpraHu3zMoB:  amMEOOHMIHOE, JKI'YTHKOBOE, pPECHHUYHOE. 3amura Yy
OOHOKJICTOYHBIX OpraHnu3MoOB. PaS)Ipa)KI/IMOCTI) y OJHOKJICTOYHBIX

opranu3mMoB. Takcucsl

4.2

MHorokierounsle  pacTteHus. B3aumMOCBSI3p 4acTeld  MHOTI'OKJIETOYHOTO
opranusma. TkaHu, opraHbl M CHCTEMbl OpPraHOB MHOTOKJIETOYHOI'O
opranu3ma. OpraHusMm Kak eauHoe nenoe. TkaHm pacteHuil. Tumsl
pacTUTENIbHBIX  TKaHeW: oOpa3oBaTenbHas, IOKPOBHAs, IPOBOJAIIAS,
OCHOBHas, MexaHudeckas. OcoOeHHOCTHM  CTpoeHUs, (QYHKUMH |

PacCIIOJIOKEHUsI TKAaHEN B OpraHax pacTeHUN

4.3

BereraruBHble M reHepaTUBHbBIE OpraHbl pacTeHUd. DYHKIUU OpPraHOB M
cucteMm opraHoB. Kapkac pacrenuil. J[BUkeHHE MHOTOKJIETOYHBIX PACTEHHUI:
TpPOIU3MbI U HacTuu. [loryomenne Boabl, yIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX
BemecTB pacteHusMu. Jlpixanwme pactenuit. duddys3ms razoB dyepes
IIOBEPXHOCTh KJIETKM. TpPaHCHOPTHBIE CHCTEMBI pPACTCHMU. Bblaenenue y
pacTeHHi. 3amuTa y MHOTOKJIETOuYHBIX pacrteHuid. Kytukyna. Cpencrsa
NACCUBHOW U XMMHUYECKOH 3aUThl. DUTOHIUABIL.

PazgpaxkumocTs U peryisinys y opraHu3MoB. Pa3apakuMocTe U peryssnus y

MHOT'OKJICTOYHBIX paCTCHHﬁ. PoctoBrie BCIICCTBA U UX 3HAYCHHUC

4.5

MHOTOKIEeTOYHBIE >KMBOTHBIC. B3amMoOCBA3h dYacTeili MHOTOKJIETOYHOI'O
opranu3Ma. TKaHHW, OpraHbl MU CHCTEMBl OpPraHOB MHOT'OKJIETOYHOI'O
opranu3zma. OpraHusm Kak eauHoe nenoe. ['omeoctas. TkaHM KUBOTHBIX U
genoBeKa. THIBI JKMBOTHBIX TKaHEHW: DSIHWTENHAIbHAS, COCOUHHTEILHAS,
MbIeyHast, HepBHas. OCOOCHHOCTH CTPOCHHUS, (QYHKIUH M PaCIOJIOKCHUS

TKaHEH B opraHax >XKMBOTHBIX 1 YCJIOBCKA

4.6

Opranel U CHCTEMBl OpPraHOB JXMBOTHbIX. DYHKIMM OpPraHOB U CHCTEM




opranoB. Omopa Tena opranu3MoB. CKeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapykHbIil U BHyTpeHHM ckeneT. CTpoeHue u
THUITBI COSJIMHESHUS KOCTEH.

JIBrokKeHNEe MHOTOKJICTOYHBIX JKMBOTHBIX. IluTanme >kmBOTHBIX. IlnTanme
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaHwe KHMBOTHBIX. KokHOE JbIXaHUE.
XKabepHoe u 1ErouHOE IBIXaHUE.

JlpIxaHue MO3BOHOYHBIX KMBOTHBIX. DBOJIOIHMOHHOE YCIO0KHEHUE CTPOCHMS
NErKNX TI03BOHOYHBIX JKHUBOTHBIX. JlpIXaTelbHAas CHCTEMa 4YeJOBEKa.
MexaHu3M BEHTWISLUMHM JETKUX Y NOTUL M MICKONUTAKOUIMX. TpaHCIopT
BEILECTB Y OpPraHU3MOB. TpaHCIOPT BEUIECTB Y >KUBOTHBIX. KpoBeHOCHas
cuctema U e€ opranbl. KpoBeHOCHass cuUcTeMa IMO3BOHOYHBIX >KMBOTHBIX.
Kpyru  kpoBooOpaiieHusi.  DBOJIIOLIMOHHBIE  YCJIOXKHEHHUS  CTPOEHUs
KPOBEHOCHOU CHCTEMbI TO3BOHOYHBIX KUBOTHBIX. BbIieieHre y Opranu3MoB.
Brinenenue y xuBoTHbIX. COKpaTtuTeNbHblE Bakyosd. OpraHbl BbIJIEICHUS.
CBsA3b TMOJOCTH TeJla C KPOBEHOCHOW M BBIACIUTEILHOM CHCTEMaMH.
Brinenenue y TO3BOHOYHBIX JKMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [IOKpOBBI U UX IPOU3BOIHBIE.

Pazgpaxxumocte u  perymsaums |y  opranu3sMoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zapakuMoCTh W peryydanus y
MHOTOKJICTOYHBIX pacTeHuil. POocTOBBIE BelllecTBa U UX 3HAYCHUE.

HepBHast cucrema wu pedueKkTopHas peryislus Yy MHOTOKJIETOYHBIX
*KUBOTHbIX. HepBHast cuctema u €€ OTAesbl. DBOJIIOLUOHHOE YCIOXHEHUE
CTPOEHUS HEPBHOM CUCTEMBI Y dKUBOTHBIX.

Pazpabotka anropurmMoB U mporpamm Uit 3QpQPeKTHBHON (YHKIMOHATHHON
AQHHOTAllMM  T€HOMOB,  TPAHCKPUIITOMOB, MPOTEOMOB,  METa0OJIOMOB

MUKpPOOPIraHU3MOB, paCTeHHﬁ, JKMBOTHBIX M YCJIOBCKaA

OpraHI/BM YCJIOBCKA U €TI0 310POBLEC

5.1

Oprausl U CHUCTEMBl OpraHoB 4eyoBeka. OTaenbl TOJIOBHOTO MoO3ra
MO3BOHOYHBIX XHUBOTHBIX. Peduiekc u pednexkropnas nyra. besycnosHble u
yCIIOBHBIC pedekchl. ['yMopanbHash peryisinus ¥ JSHIOKPUHHAS CHCTEMa
KUBOTHBIX M uenoBeka. JKene3bl HAOKPUHHOW CUCTEMBI U HMX TOPMOHBI.
JeiictBue ropMOHOB. B3anMMOCBSI3b HEPBHOM W JHJOKPUHHOW CHUCTEM.
l'mnoranamo-runoduszapHas cucrema. Pednekc u  pediexkropHas myra.

be3ycnoBHbIE U yCIOBHBIE pe(IeKChI

5.2

3amura opranu3ma ot OosiesHel. IMmyHHas cuctema denoBeka. KieTouHbrit
U TYMOPaJIbHBIN UIMMYHHTET. BposxA€HHBIH, IpHoOpeTEHHBIHN crienupuaecKuit
nMMyHHUTET. Teopus KJIOHaJIbHO-CeNEeKTUBHOrO uMMyHuTera (I1.Opnux,

®.M.bepner, C.Tonerara). BocmamuTenbHble OTBETHI OpPraHu3MoB. Poib
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KposeHnocHas cucrema u e€ opranbl. Cepale, KpOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaia u e€ perymsius

5.4

Hpixanwe uyenoBeka. Juddys3uss Ta30B uepe3 IMOBEPXHOCTh  KIIETKH.
JlpixaTenpHasg cucTteMa 4esioBeka. JlpixaTenpHas NOBEPXHOCTh. Perymsnms

IbIxaHus. J{prxaTenbHbie 00bEMBI

5.5

[IumeBapurenvHas cucrema uyenoBeka. OTaeabl MUILEBAPUTEIBLHOTO TPAKTa.
[TumieBapuTenbHbIe  JKele3bl. BHYTPUIONOCTHOE U BHYTPUKIIETOYHOE

MUIIEBApEHNE

5.6

[TokpoBel u ux npousBojaHble. Opranbl BbiaeneHus. Ilouku. CtpoeHue u
¢byHkunonupoBanue Hedpona. DuiubTpanus, CceKkpeuus U oOpaTHOe
BCAChIBAHUE KaK MEXaHHM3Mbl pabOThl OpraHoB BbaeneHuA. OOpa3oBaHue

MOYH Y YCJIOBCKaA

5.7

I[BI/I)KGHI/IC YyelIoBeKa: MblIeyHas cucteMa. CKeJeTHbIC MbIIIObBI 1 UX pa60Ta.

CTpOCHI/Ie X THUIIBI COCANMHCHUA KOCTeH

Teopus sBotOIMKU. Pa3BuTHe xu3HU Ha 3emiie

6.1

OpomonionHass teopuss Y. JlapBuna. [lpeanochliku  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hp 1 Hay4dHas fedarenbHocTs Y. JlapBuHa.

JIBroky1ue cuibl 3BoJiroiK BU10B o Y. JlapBuny (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXXEHHS OPTraHM3MOB, HACIEACTBEHHAass W3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuntetnueckod Tteopun sBomouuu (CTD). Helrpanbhas
Teopust sBoironMu. CoOBpeMEHHasi HBOJIOIMOHHAs Ouoyorus. 3HavYeHHE
HBOJIIOIIMOHHOW TeOpHH B (OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI

Mupa

6.2

[Monmynsiuus kak 3aeMeHTapHas equHULA HBOMIONUU. COBPEMEHHBIE METOJIbI
OILIGHKH T€HETHYECKOro pa3HooOpa3usi U CTPYKTypbl nomynsuuid. Vi3menenue
reHooHAa MOMyJIALNUN KaK 3JE€MEHTApHOE 3BOJIOLUOHHOE SIBIEHUE. 3aKOH
reHeTuyeckoro paBHoBecus Jlx. Xapau, B. BaitaOepra.

DOnemeHTapHble (AKTOPbl (ABMKYIIME CHIIBI) 3BOJIOUMU. MyTallMOHHBINA
nporecc. KomOmHaTUBHass W3MEHUMBOCTH. [[peiid reHoB — ciyuyaiiHbIE
HEHAlNpaBJICHHbIE HM3MEHEHHUS YacTOT ajulelied B momyismusax. O¢gext
ocHoBarens.  Murpammu.  M3omsauus  momynsuumii:  reorpaduueckast
(mpocTpaHcTBeHHas ), OMonaoruueckas (penpoayKTUBHAS).

EcrecTBeHHBIli 0OTOOp — Hampamisiomuid ¢aktop dBoaonud. DPopMbl
€CTeCTBEHHOTO OTOOpa: MABIDKYIIUH, CTaOMIM3UPYIOMINN, pPa3phIBAIOIIIIA

(m3pyntuBHbIi). [TonoBoit oTOOp.




[IpucnocoOIeHHOCTh ~ OPraHM3MOB KAk  pe3yjbTaT  MHKPOAIBOIIOIHH.
Bo3nukHoBeHHe mpHcrocoOneHuii  y  opraHusmoB.  Apomopdosbl U
UAMO0aJanTallu. [Tpumepsr MIPUCTIOCOOICHHIA y OpraHu3MOB.
OTHOCHUTENBHOCTh MPUCIIOCOOIIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BungooOpazoBaHue Kak pe3yibTar
MUKpO3BoOoIMH. M3o0msamus — kitoueBot pakTop BugooOpasoBanus. [lytu u
CIocoObI BUJI000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (TOJUIUIOUIU3AIIHS,
rubpuauzaiys). JJauTenbHOCTh SBOTIONMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OHOJIOTUYECKOTO pa3HO00pa3usl.

Pounb 3BOMIONIMOHHON OMOJIOTHH B pa3pabOTKe HAYYHBIX METOJIOB COXPaHEHUs
O6ropazHooOpaszusi. MUKpPOIBOIIOIUS U KODBOJIOLUS Mapa3sUTOB M UX XO35EB.
Mexanu3mbl (HOpMUPOBaHHUS YCTOMUMBOCTH K AHTHOMOTHMKAM M CIIOCOOBI

00pBObI ¢ Hel

6.3

Metoabl  u3y4yeHHMs ~ MakposBoitonuH. [laneoHTosornueckue  METOABI
u3ydeHus HBoJroNMH. [lepexomHbie (GOpMBI U (UIOTEHETHYECKHE PSIbI
OpPTaHU3MOB.

buoreorpadudeckne mertompl m3ydeHus sBoironuu. CpaBHeHHE (IOpH U
(ayHbl MaTEepUKOB M OCTPOBOB. broreorpaduueckue obmactu 3emiuan. Buasl-
SHJIEMUKHU M PEITUKTHIL.

OMOpPHOIOTHYECKHEe U CPaBHUTEIbHO-MOP(OIOTrHUYECKHE METO/Abl M3yYeHUs
HBOJIOIMH. ['eHEeTHYECKe MEXaHU3MbI JBOJIIOLUN OHTOT€HE3a M TOSBICHUS
HBOJIIOIMOHHBIX HOBHIECTB. ['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpPTaHbI
PynumeHTapHble OpraHbl W aTaBU3MBL.  MOJEKYJISIPHO-TCHETUYECKHUE,
OMOXMMHUYECKHE ¥ MaTeMaTHYeCKWE METOAbl HM3y4YeHHsS  SBOJIIOLUU.
I'omonoruyHbie TCHBI. CoBpeMeHHbIE METOIBI MOCTPOCHHUS
(UIIOreHeTUYECKHX IEPEBbEB.

XpPOMOCOMHBIE MyTaIlUH U BOJIOIHSI TCHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBmIiIa) HBONMIOIKMK. HeoOpaTUMOCTh 3BOIIOIHH.

AI[aHTI/IBHaSI paguanus. HepaBHOMCpHOCTb TCMIIOB 3BOJOIMHA

6.4

HayuHble rumotessl NPOUCXOXKIACHUS JKU3HM Ha 3emse. AOuoreHes u
naHcnepmusd.  JloHayuyHble  NpEACTaBIEHUS O  3apOXKIECHUU  JKU3HU
(kpearonu3M). I'mmore3a MOCTOSHHOTO CaMO3apOXKIEHHUS JKU3HU U e
onpoBepkenue onbitamu @D, Pemm, JI. Cnamnanuanm, JI. Ilactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHoBHbIE JTallbl HEOPraHUYeCKOU SBOJIIOLUH. IInanerapnas
(reonoruueckasi) 3BOJIOLUSA. XUMHUYECKass 3BONOLUSA. AOUOTCHHBIM CHUHTE3

OpraHnveckux BemecTB u3 Heopranmdeckux. OnbiTr C. Mumiepa u I'. FOpu.




OOpasoBanue monuMepoB U3 MoHoMepoB. KoarepBarhHas rumote3a A.U.
Omnapuna, rumnote3a nepBuuHoro OynboHa JDx. XomnpaelHa, reHeTHyeckas
runore3a [. Mémnepa. Pu6o3umbr (T. Yek) u rumoreza «vmpa PHK» V.
I'unbepra. opmupoBanue MeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.
Hctopust 3eman u MeTopl €€ u3yueHus. Mckonaemble OpraHuyecKie OCTaTKH.
I'eoxponosnorust u €€ metoabl. OTHOCUTENbHAS U a0CONIIOTHAS T€OXPOHOJIOTHS.
['eoxpoHOIOrMUecKas Kajaa: 30Hbl, 3Pbl, IEPUOJIBI, FTOXH.

Hauvanbubie 3Tanbel opraHndeckod sBoionuu. [losBiaeHune u 3BOHOLMS
MEPBBIX KIETOK. DOBOMIONMA MeTabonn3ma. BO3HUKHOBEHHE TEpPBBIX
skocucteM. CoBpeMeHHble MHKpOOHBIE OMOMIEHKM KaK aHajor MepBbIX Ha
3emute coobmiectB. CTpoMaToUThL. [IpOKapuOTHI U SyKapHUOTHI.
[IpoucxoxaeHne dykapuoT (cUMOHMOTEHE3). DBOJIOIMOHHOE MTPOUCXOKIACHNE
BUpYycOB. IIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HHMKHOBEHHE
OCHOBHBIX TPyl MHOTOKJIETOUYHBIX OPTAHU3MOB.

OCHOBHBIE ATallbl ABOJIONWU BBICHIMX pacTeHuid. OCHOBHBIE apoMOpGO3bI
pacteHuii. Beixon pactenuidt Ha cymry. llosiBieHHMEe CHOpOBBIX pacTeHUN U
3aBoeBaHHE MMM cyliu. CeMeHHble pacTeHus. [IponcxokaeHue IBETKOBBIX
pacTeHuil.

OcHOBHbBIE 3Tambl 3BOJIOLNUU KUBOTHOro Mupa. OCHOBHBIE apoMOP(O3bI
KHUBOTHBIX. Benjackas ¢ayna. KemOpuiickuii B3pbIB — TOSIBICHUE
coBpeMeHHBIX TumnoB. IlepBble xopaoBble xkuBOTHblE. JKU3HB B BOJE.
OBosiroLUs  MO3BOHOYHBIX. [Ipoucxoxiaenue ampuOuil M penTwini.
[IpoucxoxaeHne  MIEKONUTAOIMX MW OTal. llpuHoun — kiIrodeBoro
apomopdoza. OcBoeHrne OECITO3BOHOYHBIMH M IO3BOHOYHBIMU YKMBOTHBIMH
CYILH.

PazButue xu3Hu Ha 3emie MO 3paM U NEpUOJAM: apxel, MPOTEPO30H,
najgeo3od, Me3030H, KaiHo30i. OOmas xapakTepucTHKa KiIMMara U
reoJIOTMYECKUX npoueccoB. [1osBiIeHHE U pacBET XapaKTEPHBIX OPTaHU3MOB.
VYrieobpazoBaHue: €ro YCIOBHS U BIMSHUE HA Ta30BbIi COCTaB aTMOC(EPHI.
MaccoBble BBIMUpaHUsI — 3KOJOTHMYECKHE KpU3HUChl mponuioro. [Ipuuunel u
CJIEICTBUSI MAcCOBBIX BbIMUpaHui. COBpEMEHHBIH 3KOJIOTMYECKUI KpPHU3HC,

€ro 0cOOEHHOCTH

6.5

Paznensl u 3amaum antponosoruu. Metoasl aHTponosioruu. CTaHOBIEHUE
MIPEICTABICHUM O MPOUCXOXKAECHUU denoBeka. (COBpEMEHHbIE Hay4yHbIE
TEOpUH.

CxoacTBO yesioBeka ¢ )KMBOTHBIMH. CHCTEMaTHUECKOE MOJI0KEHNE YeJIOBEKa.
CBuuerenbcTBa CXOJACTBA  YENOBEKa C  JKMUBOTHBIMHM:  CPaBHHUTEIBHO-

Mopdonorudeckue, AMOPHOIIOTUYECKHE, (hU3HOIOT0-OMOXUMHYECKHE,




noBeaeHueckue. OTaMuMs YeJIoBEKa OT KUBOTHBIX. IIpsAMoxokineHue u
KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOI0BHOrO MO3ra U BTOPOH
CUTHAJIbHOU CHCTEMBI.

JBuxyuie cuibl (pakTopbl) aHTpOIOreHe3a: OMOJOTHYecKHe, COLMalIbHBIE.
CooTHoleHrne OMOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHbBIE CTAaJUU AHTPONOIeHe3a. ABCTPAJIONUTEKU — JBYHOTHE IPEIKU
monei. YenoBek ymenblil, MepBble M3rOTOBICHHUS Opyaud Tpyaa. UemoBek
MPSIMOXOJISAIIMNA U TIEPBBIM BBIXOJ Jrojel 3a mpenensl Adpuku. YUemosex
reiaensoeprekuii — oOUHiA MPeJOK HeaHIepPTaIbCKOTO YeJIOBEKa U YeIoBeKa
pazymHOro. YenoBek HeaHAEPTAIbCKUI KaK BHJ JIFOJEH XOJIOAHOIO KIUMaTa.
YenoBek pa3yMHBIN COBPEMEHHOI'O THIA, JEHUCOBCKHI YEIIOBEK, OCBOCHUE
KOHTUHEHTOB 3a mpenenamu Adpuku.

DBOJIIOLIUSL COBPEMEHHOTO 4YelioBeka. EcTecTBEHHBIH OTOOP B MOMYJISILIUSAX
yenoBeka. MyTalMoHHbI mpouecc U moiumopdusM. llomynsunoHHbIE
BOJIHBI, JApeid TeHoB, murpanus U «3h(EKT ocHOBATENSA» B TOIMYISAIUIX
COBPEMEHHOI0 YeJIOBEeKa.

UYenoseueckue pacel. Ilonstue o pace. bosbmme pacel: eBponeougHas
(eBpaswmiickasi), aBcTpano-HerpougHas (PKBaTOpUAIbHASA), MOHTOJIOHIHAS
(a3maTcko-aMepHuKaHCKasi). Bpemst u myTu pacceneHusi 4eaoBeKa Mo IUIaHeTe.
EnunctBo 4yenmoBeueckux pac. HayuHas HecoCTOATENbHOCTh pacusMma.
[IpucnocoOaeHHOCTh YeIOBEKAa K PAa3HBIM YCIOBHSM OKPY)KAIOLIEH Cpesbl.
Bnusnue reorpaduueckoil cpenbl U Aperia reHoB Ha MOPQOIOTHIO U

(hU3MOJIOTHIO YeTTOBEKA

DKOCHUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTHU

7.1

Paznensl n 3agaun sxkosnoruu. CBsi3b SKOJIOTMH € IPYTMMHU HaAyKaMHu.
Metonel 3konoruu. lloneBele HaOmroAE€HUA. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUPOJHBIE M JTabopaTopHble. MojaennpoBaHue B HKOJOTHH. MOHHUTOPUHT

OKpYKaroIIel Cpeibl: TOKATbHBIN, pErHOHANBHBIN U TT00aTbHBIHI

7.2

Okonornyeckue (hakTopel U 3aKOHOMEPHOCTH X AeicTBus. Kiaccudukarms
9KOJIOTMYECKUX (DaKTOpOB: abHOTHUecKHe, OWOTHYECKHE, AHTPOIIOTEHHBIE.
OO0mue 3aKOHOMEPHOCTH JeHCTBUS HKosornyeckux ¢akropos. IIpaBuio
muaumyma (K. Inpenrens, FO. JIubux). TonepanTHOCTE. DBPHOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtnueckue daktopel. CBeT Kak »dKojorudyeckuii (akrop. JleiicTBue
pa3HbIX YYacCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJOTHYECKHE
IpyHIbl pacTEHU U >KMBOTHBIX MO OTHOIIEHUIO K cBeTy. CUTHajbHas poJib
ceera. POTONEPUOAU3M.

TemmepaTypa Kak 3Kojormueckuii ¢akrop. [elicTBue TemrepaTypbl Ha




opranu3msl. [ToMKuIOTEpMHBIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skojorumveckuii ¢akrop. I[IpucnocoOiieHuss pacTeHHd K
MO/I/Iep’KaHrI0 BOAHOTO Oananca. Kimaccudukarus pacTeHnii o OTHOIIEHHUIO K
Bojie. [IpucniocoGieHus )KMBOTHBIX K U3MEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJIHAs, HAa3€MHO-BO3MAYIIHAs, MOYBEHHAs,
ryOMHHAs TOANOYBEHHAsl, BHYTPHOpPTraHW3MeHHas. OU3NKO-XUMHYECKUE
0COOEHHOCTH cpeji 00MTaHus opraHu3MoB. [IpucnocobiieHusi opraHu3sMoB K
YKU3HU B Pa3HbIX CpEAaXx.

buonornueckue putmbl. BHemHue u BHyTpeHHUE puUTMBL. CyTOuYHBIE U
rOgUYHble  pUTMBL.  [IpHUCrOCOOIIEHHOCTh  OpPraHM3MOB K  CE30HHBIM
M3MEHEHHUSM YCIIOBUH JKU3HHU.

XKuznennoie ¢opmbl opraHu3MoB. lloHsATHE O KHM3HEHHOH (Qopme.
Kuznennole (OpMBI pacTeHHil: JepeBbs, KyCTapHUKHU, KyCTapHUUKH,
MHOTOJIETHUE TpaBbl, OJHOJIETHUE TpaBbl. JKuW3HEHHbIE (OPMBI KUBOTHBIX:
THIIPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOCHHOCTH CTpOeHHS M oOpasza
KU3HU.

buotnueckue daktopsl. Buasl 6MoTHYECKHX B3aUMOJICHCTBUIN: KOHKYPEHIIHS,
XUITHUYECTBO, CcuUMOMO3 U ero Qopmel. I[lapasutusm, Koomeparus,
MyTyaJIA3M, KOMMEHCAIIN3M (KBapTHPAHTCTBO, HaxJICOHUYECTBO).
Herpoduueckue B3aumonelictBus (Tonudeckue, Gpopuueckue, hadpudecKue).
3HaueHue OMOTHYECKUX B3aUMOJICUCTBUMN AJIs CYIIECTBOBAHHS OPraHU3MOB B

cpene odutanus. [IpuHIMI KOHKYPEHTHOTO UCKIIOYEHUS

7.3

OKOJIOTHYECKHE XAapaKTEPUCTUKHU HOILYJISILIVN. [omynsanus KaK
Ouosnoruyeckas cucremMa. Poiab HEOJHOPOIHOCTH Cpelbl, (U3HMUECKHUX
OappepoB U ocoOeHHOCTeH  Owomoruu BUAOB B  (POPMHUPOBAHUH
IIPOCTPAHCTBEHHON  CTPYKTyphl — momyJjsauuid. OCHOBHBIE — IOKa3aTesd
MOMYJISIUKU: YUCIEHHOCTh, IUIOTHOCTb, BO3pAacTHas M IOJIOBas CTPYKTypa,
POXXIaeMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALIHSL.

OKojoruyeckas CTpykTypa nomyisund. OIeHKa YHUCIECHHOCTH IOIYJIALNU.
Jlunamuka nomnyssauuy U e€ peryssnus. buotndeckuil noTeHal nomy isiyHy.
MognenupoBanue JUHAMMKM IONyJasuud. Kpuble pocTa 4YHCIEHHOCTH
nonyisuu. Kpusble BbDKUBaHMS. Perynsiys 4uciaeHHOCTH HOMYJISIUNA: poJib
(akTOpOB, 3aBHCAIIMX WM HE 3aBUCIIIUX OT IUIOTHOCTH. DKOJOTHYECKHUE
cTpaTteruu BUJoB (1- u K-cTpaTterun).

[Tonstue 00 3KoNOTHMYECKOW HuUIe BuAa. MecrooOutanue. MHoromepHas
Mozenb dkosornueckod Humm JIx.M. XarunHcoHa. Pa3mepsl 3K0I0rn4eckon

HHIIIH. HOTCHI_[I/IaJIbHaH " pCain30BaHHass HUIIN.




Bun kak cucrema mnomynsiuil. Apeanbl BUAOB. Buabsl U UX KU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTHM TOBEACHHS UM  MHUIpaluid  >KMBOTHBIX.

buonornueckue nHBazun UYKXCPOIAHBIX BUAOB

7.4

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexay
opraHu3MamMu B OHOIIEHO3e. DKOCHMCTeMa Kak OTKphITas cuctema (A.J[x.
Tencnu). @yHKIMOHATBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpopuueckue ypoBHH. Tpoduueckue nenu u CeTu.
Abuotnyeckue 6510ku dkocucteM. [1ouBbl 1 wiIbl B 9KOcucTeMax. Kpyrosopor
BEILIECTB U ITIOTOK YHEPTUU B IKOCUCTEME.

OcHoBHbIE  MOKa3aTenu  3KocucTeMbl. buomacca u  mpoaykuus.
DKoJIOTHYeCcKHe TUpaMUJIbl YHces, OoMacChl U YHEPTUH.

HanpanenHble 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuH. [lepBuuHbIe 1
BTOPUYHBIE CYKLECCHMM M HMX HPUYUHBI. AHTPOIOTEHHbIE BO3JEHUCTBHUS Ha
cykmeccun. KnmmakcHoe cooOmecTBo.  buopasHooOpaswe u  moyiHOTa
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[IpuponHbie 3KOCHCTEMBI. AHTPONOIE€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMA.
ArponieHo3.  Paznuuus  Mexay — aHTPONOI€HHBIMH U NPUPOJHBIMU
9KOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. [ opoackas
¢baopa u Qayna. CunHaHTponu3zalus ropoJckoil ¢ayHbl. buonormdeckoe u
XO3SIIICTBEHHOE 3HaYeHHe arpo3KoCHUCTEM u ypOO03KOCHCTEM.
3akOHOMEpHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aMMOJCHCTBHI OpPraHU3MOB B
9KOCUCTEMAX.

[lepeHoc »sHepruM ¥ BELIECTB MEXAY CMEXHBIMU 3KOCHUCTEMaMHU.
YCTONYMBOCT  OPraHW3MOB, IONYJSALIMM M JKOCHCTEM B  YCIOBHUAX

€CTECTBEHHBIX U AHTPONOT€HHBIX BO3AEHCTBUI

7.5

buochepa — oOmeranerapHass o0ojiouka 3eMild, TIe CYHIECTBYET WA
cyuiectBoBasia ku3Hb. YueHue B.M. Bepnanckoro o Oumochepe. OGmactu
o6uocdepsl u e€ cocta. JKuBoe BemecTBo 6uocheps! U ero PyHKINU.
3aKOHOMEPHOCTH CyliecTBOBaHUsS Ouocdeppl. OcobeHHOCTH Omochepsl Kak
I00aTPHOW  AKOCHUCTeMBI. J[MHAMU4Yeckoe paBHOBecue B Omocdepe.
KpyroBopoTsl BemiecTB M OHOT€OXMMHUYECKHE IHUKIbI (YIJIepoaa, a3oTa).
PurmudHOCTE siBIIeHMIA B Onocdepe.

3oHanbHOCTh Ouochepnl. [lonstue o Owome. OCHOBHBIE OHOMBI CYIIIH:
TYHJpa, XBOWHBIC Jieca, CMEIIAHHbIE W IIUPOKOJIUCTBEHHBIC Jieca, CTEIH,
CaBaHHbI, IyCTBIHM, TPONMHMYECKHE Jieca, BbICOKOTOpbs.  Kimmar,
pacTUTEIbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa U (QyHKLHS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOIO MOTEHIHAIA U




ouocdepHbIx QyHKIHIA

7.6

DKOJIOTHYECKHEe KPHU3UChl M MX MpUYMHBL. Bo3neilcTBue uenoBeka Ha
ounoctepy. 3arpsi3HeHuEe BO3AYIIHON cpenbsl. OXxpaHa BO3Ayxa. 3arps3HEHUE
BOAHON cpeapl. OxpaHa BOIHBIX pecypcoB. Paspymenne mouBbl. OxpaHa
MTOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPOIIOr€HHOE BO3JEHCTBUE HAa PACTUTENBHBIA M XKUBOTHBI Mup. OxpaHa
PacCTUTEIBHOIO U )KUBOTHOI'O MHpa. OCHOBHBIE PUHIUIIBI OXPAHbI IPUPOJIBI.
Kpacupie xuuru. Ocobo oxpansembie mpupoansie Tepputopuu (OOIIT).
Boranuueckue caapl ¥ 300J10TMUECKHUE MTAPKU.

OcCHOBHbIE NPUHLUIBI YCTOMYMBOIO Pa3BUTUSl YEJIOBEUECTBA U IMPUPOIBI.
PamonanbHoe  MPUPOAONONB30BAHUE U COXpPAHEHHE OMOJIOTMYECKOTO

pa3zHooOpa3us 3emiu




