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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mipeaMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoin Deneparum,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACChI) SIBNISICTCS OJIHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuyHble TmpenMeTsy. CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe TPEeIMEThI, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
nuddepennpann  oOy4eHUsT Ha YpOBHE CpEAHEro ooOiero oOpa3oBaHUA U
MPU3BAHbl OOECHEYUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM, CpPEIHUM
o01IUM, cpeHUM TTPOPeCCUOHATIEHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TMPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OHMOJOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpeacTtaBieHUE O
Heia M 3ajadax u3ydeHus ydeOHoro mpenmera «buosnorus» Ha yriayOnéHHOM
YPOBHE, OIpeneseT 00s13aTeabHoe (MHBApUaHTHOE) MIPEIMETHOE COIEpKAHUE, €TI0
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne MO Kiaccawm,
PEKOMEHYeT MOCAEA0BATeIbHOCTh W3Y4YEHHUs Y4YeOHOro marepuayia ¢ y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBf3€H, JIOTUKM Yy4eOHOTO MpoIiecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C U3YYeHHEM OWOJIOTUM Ha YypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHus, Oyaromaps 4YeMy I[POCMAaTPHUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYIONIee pa3BUTHE OWOJOTMYECKUX  3HAHWH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e JKWU3HM, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUIEHMS] K OKpy’Kawolled mnpupofgHoi cpexae. B
nporpaMMe Mo OWOJIOTUM TakXKe TOKa3aHbl BO3MOXHOCTH y4eOHOIro IMpeaMera
«buonorusiy B peanuzanmu  TpedboBanuii PIOC COO Kk MIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOopMHpPOBaHUM OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIBHOW  JICSITEIHHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJIepKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHero oduiero oopa3oBaHUs
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimpeHye U yriayOseHue 3HaHMM oOydaromMxcsi O JKMBOM NpUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUM U OWOJIOTUH pa3BUTHA,
TEHETUKH, CEJIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYEHHUS U YKOJIOTUH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOJIYYCHUIO
OMoNoruueckoro  oOpa3oBaHHA B By3aX U OpPraHU3alMAX  CPEIHETO
npogeccuoHanbsHOro o0pa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TOTY4alOoT pa3BuUTHE. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O PAacTEHUsSX, JKUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIATHOTO U MMOMCKOBOTO
XapakKTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIETYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMM, IOJIYYEHHBIMU OOYYaIOIIMMUCS MpPU H3yYEHUU
(bu3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMy mnpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHUHU.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS )KUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHY OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHUs OMOJIOTMYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHMOJIOTMH, AMOPHOJIOTHU U
OMOJIOTUU PA3BUTHUSI, TEHETUKA W CEJEKUUU, OMOTEXHOJIOTMH W CUHTETUYECKON
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHWUS OOyYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usnonoruu ueinoreka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuyeOnslii npeamer  «buonorus»  npu3BaH  00€CNEYUTh  OCBOEHHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEeH, IPUHIUIIOB U MPaBUJI,
JIe)KAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM MU OCOOCHHOCTSX KIETKHM, OpraHu3Ma, MOMYJIsSIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIAAIOUIMXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOrMYECKUX 3HAHUM. [[ns
pa3BUTUS M TOJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHYECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJICHHS U Pa3BUTHUS
TOM WM MHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeixHBIX
YUEHBIX B PEILICHUE BAKHEUITNX OMOJIOrMYECKUX U SKOJOTUYECKUX TPOOIIEM.



[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEeHHE YMEHHU
UCIIONIb30BaTh TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHuss ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIHMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MIpaBUJIaX, COCTABIIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONYJIALHMS, BUA, OMOTeOLEeH03, Onocdepa); 0 BHIAAIOIINXCA OTKPBITUIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYYarolMXCsi C METOJaMU TO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOruM, SMOpPUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEJICKUUHU, OWOTEXHOJIOTMM M CHUHTETUYECKOHM OWOJIOTMH, MaJE€OHTOJOTHUH,
DKOJIOTUH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHU B JlabopaTopu W B IMpupoae (HaOdIofeHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJICHHE OOYYarOIIMMHUCSA YMEHHUSMHU: CaMOCTOSATEIbHO  HaXOJUTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-3KOHOMHYECKHMU U  3KOJOTMYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATH IOCIEICTBUS CBOEH AESITENBHOCTH IO
OTHOILICHUIO K OKpYXKalIlel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npoduiiakTUKA WHGEKITMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENESITEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa,; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHSA B 00JIaCTH OMOJIOTHH;

pa3BuTHE Yy 00y4arOUIMXCsl MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSIMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OHWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JIoTHueH
OMOJIOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelIeHrs] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
00OBEKTOB U MPOIIECCOB;



BOCIIUTAaHUE Yy 00yYaroUMXcsl [IEHHOCTHOTO OTHOIIEHHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTypbl TMOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHNEe  OOyYArOIIMMHUCS  KOMIIETEHTHOCTH B PAaIlMOHAIBHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJ TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXammux Jojned  (cobmomeHuss Mep mnpodunakTuku — 3a00JIeBaHUH,
oOecrieueHne O€30MaCHOCTH JKU3HEACATCILHOCTH B YPE3BBIYAMHBIX CHUTYAITHSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37aHMEe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0Opa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCJIEAYIOIEMY TPO(PECCHOHATIBHOMY CaMOOIPEIEICHUI0, B COOTBETCTBHH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MMOTPEOHOCTSMU PETHOHA.

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanusi, coctasisier 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).

OT60op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOydeHHS OMOJIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHElU(pUKU €ro COJAEp KaHHWs U HaNpaBJIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpAaKTHYeCKUX padoT. Taxxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMNPENESETCSs y4UTeIeM Ha OCHOBE HMEIOIIMXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue IporpaMMBbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. buoJsiornst Kak HaykKa

CoBpeMeHHass OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIATHBIE M IIOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OHOJIOTHN.

3HaueHue OMOJOTHUH B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTUU B
IIPAKTUYECKON  JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM  XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanun

[Toptpetsl: Apucrorens, Teodpact, K. JIlunneit, K. b. Jlamapk, Y. [lapsuH,
V. I'apgent, I'. Mennens, B. . Bepnanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBs3b OMOJIOTMM C JOpYrUMU HaykKamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

’KuBble cuCTEMBI Kak MpeaMeT u3ydeHus Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTH, CAMOOpraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), Omochepubiii. IIporecchl, MPOUCXOIAIINE B IKHUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaromue KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPTaHU3ALNH.

N3ydeHne XKUBBIX cHUCTeM. Meroasl Omosormdeckord Hayku. HaGmromeHwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTeEMaTU3anus, Metaananus. [Ionarue o 3aBucumMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXX€HUs PEe3yJabTaTOB »JKcriepumeHTta. [lonsiThe
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buomornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMU KUBOHN
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmsl
W3y4YEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWEe pPa3IMYHBIX METOMOB IIPU
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE TMOJOKEHUS COBPEMEHHON KJIETOYHOM
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOTIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvhoe
(npudsicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3ydeHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomarorpadus, anextpodope3, auddepeHuanbLHoe 1EeHTPUGYTUPOBaHUE,
[ILIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENsS, pPEareHTa, y4acTU€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepaibHble BEIIECTBA KJIETKH, UX OUOJOTHYECKas
posb. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBAa KIETKA. buonornueckue mnoiauMmepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OelKoBOM Mosiekyibl. [lepBuuHas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTOopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukauuss  OGenkos.
buonornueckue GpyHKuu 6€IK0B. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
O6mumii 1aH CTPOeHUS U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunbHo-TUApOdoOHEIE cBOMcTBA. Kitaccudukanus nunuaos.
Tpurnmuuepunasl, $ochonunuasl, BOCKH, CTepouabl. buonormueckune (yHKIUN
munuaoB. OO1mMe CBONCTBAa OMOIOTMYECKUX MEMOpaH — TEeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun komrmuiementapuoctu. IIpaBmno Yapradda. Crtpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ouonorndeckue pyuakmuu JTHK.
Buael PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (QYHKIUU B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoovl eenoMuKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrpykTypHas Ouojorusi: OMOXUMHUYECKHE M OMOPHU3NYECKUE HUCCIIEIOBaHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyn. Mooeruposarue
CMpYKmypbl U QYHKYUti OUOMONEKY U ux Komniekcos. KomnviomepHuiti ousaun u
opeanuyeckul cCunmes OUOMOEKY U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XMMHUYECKMX OAJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBON MPUPOIE».

Tabmuubr u cxembl: «llepuogudeckas TaOaUIAa XUMUYECKUX JJIEMEHTOBY,
«CTtpoeHne MoJeKkyssl BoAbl», «BemecTtsa B cocraBe opraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHEe MOJIEKYI
yrieBooBy», «CTpoeHne MOJeKyn JMnuaoBy», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHue: XUMUYECKasl MOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
pEaKLIUN.

JlaGoparopnass  paGora  «lccrmenoBaHne — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKIMH KICTKH

Tunel KIETOK: »JyKapuoTHyecKas M mpokapuotuyeckas. CTpyKTypHO-
(GbyHKUHOHATIBHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapuoTHueckoi kineTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH W aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE 3YKapUOTHYECKOU KJIETKH.
[Tna3matuueckass MemOpana (masmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcropT BelIecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeru€éHnas auddysus), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
crenka. CTpykTypa 1 QyHKIMH KICTOYHOW CTCHKU PACTCHHM, TPHOOB.

[Murornasma. [{utozons. Lutockener. [IBuxkenue nuroruiazMmbel. OpraHoOU bl
kieTku. OnHoMeMOpaHHBIE OpraHoubl KIETKH: OJHAOIUIa3MaTHYecKasi CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKUHMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETHKYJIyMma.
Mexanuszm nanpaenenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHIOIUIA3MATHYECKUUN
petukynyM. CekperopHas ¢yHkius anmapata ['onsmku. Moougurkayus 6enkos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kinerounslii cok. Typrop.

[IonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKU:  MUTOXOHJPUH,  IJIACTUIBI.
Ipoucxoacoenue mumoxonopuii u niracmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN W 1actun. llepBuunsle,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (POTOCMHTE3UPYIOIIMX  AYKapHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanubie opranouabl kiaeTku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOU0B KJIETKHU. Pu6ocomsi. IIpomescymounvie Quramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIIEUHbIE  KJIIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MHUKpOTpyOOUKH
nuToriasMel. LleHtpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompyboukamu. Momophvie benku.

Anpo. O6osouka siapa, XpOMaTHH, KapUoILia3Ma, SAPBIIIKU, UX CTPOEHUE U
bynkunu. SnepHblii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. /{uHamuka s0epHol 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounsle BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupbr U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpo€HHE  pacTUTENbHOW  KIETKn», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHBIX KIETOK.

JlabopaTtopnass paOora «l3ydyeHue CTpOEHHSI KIETOK PpPa3IUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3ydeHnue CBOMCTB KJIETOUHOI MEMOpaHbD.

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckas  padora  «/3ydeHue  [OBWKEHHS  LUTOILIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUE JHEPIUH B KJIETKe

AccuMUWISILIMSL ¥ TUCCUMMIISALINAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnel oomMeHa
BELIECTB: aBTOTPO(PHBIA U TeTepOTPOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npeBpauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benmku-
aKTUBAaTOpPbl M OENKU-UHTMOUTOpBL. 3aBUCUMOCTb CKOPOCTH (PEpPMEHTATHUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHMbvl PeakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dotocunteza. CretoBasi u TeMHOBas Gasbl. Pomoovixanue, Cs., Cs. u CAM-munur
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BiusHue pa3nuyuHbIX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUIUPYIOIIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJAOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIFOKO3HI.

buonornyeckoe okucleHUE, WM KIETOUYHOE JibIXxaHue. Poib MUTOXOHIpHIL B
npolieccax ononorunyeckoro okucienus. {uknnueckue peakunu. OKUCIUTETbHOE
bochopmiupoBanue. Iuepeus memodOpanHo2o 2epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMmyniecTBa a’poOHOTO IMyTH
oOMeHa BellleCTB nepes] aHadpOOHBIM. DPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JdeMoHCTpaMuK

[Toptpetsr: JIx. IIpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynoBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHUE ISl MIPUTOTOBICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlabopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOM  aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

Jlabopatopuass pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacsencrBenHass uHGoOpMaLus U peaju3anus eé B KiIeTKe

Peakmuun matpuyHOTO cHHTE3a. [IpUHIMIT KOMIJIEMEHTAPHOCTH B PEaKIIASIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopManuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHummsl
TPAHCKPUIIUU: KOMILJIEMEHTAPHOCTh, AHTUNAPAILIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Coepemennvie npedcmasienusi o cmpoenuu ceHog. OpraHuszalus reHoMa y
MPOKAPUOT U DYKApHUOT. Peryisiius akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepoHa (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHue
MPOCTBIX U CIOYKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeH bl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpammuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, KUBOTHBIX, pactenuit. CIIN]], COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u anamuz d6orvuiux maccusos («bigdatar)
CMPYKMYPHBIX OUoI02UuYecKux oanHvlx. Hanomexuonocuu 6 ouonocuu u meouyute.
Ipoepammupyemvie hynkyuu benxos. Cnocobvl 0ocmasKku 1eKapcms.



JdeMoHCcTpauu

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«bakTepuodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIIN BUPYCAY.

Tema 8. ’KuzHeHHBIA HUKJ KJICTKH

Knerounsli 1uki, ero mnepuoabl M peryisiuusa. Wurtepdaza u  MuUTO3.
Oco0eHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  I[Ipecuntetnyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECCKUH ) IEpUOBI MHTEPGa3HI.

Marpuunsiii cunte3 JIHK — penmukaums. Ilpunnunsr perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILICIBHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHune xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HaOOp KJIETKM — KapuoTUIll. JIUMIouaHbld W
rariouaHblii  Habopsl  XpoMocoM. ['omosiormunble  xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. Craguu MHUTO3a M TPOUCXOIAIINE B HUX

nporneccel. Tunbel muto3a. KapuoknHe3 n nuToknHe3. buosiormdeckoe 3HaueHUe
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KIETKHU. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Knerounoe snpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubenu kKiemox. «lL{ugpposas
KliemKkay» — ououngopmamuyeckue mooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel u cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «Muto3»n, «CTpoeHHE
xpomocomy, «Pemmmkamusa JHK».

O6opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpELIKa JIyKa».

JlabopaTtopnass  pabora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopnasi pabora «HaGmroenre MuTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOoOEHHOCTH ~ CTPOEHUS M KU3BHEACATEIBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoJIOHUAIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpraHnusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
GYHKIMI 1 paciooKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu KMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHas. OCOOEHHOCTH CTpOoeHUs, (YHKIUNA WU
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4YesoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pactenmil. CKelneThl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli U BHyTpeHHHI ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBmxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HAaCTUU. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblieuHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlorjomieHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIBbHBIX BEIIECTB pacTeHUsIMU. lIuTaHnue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOYHOE TNuIleBapeHue. lIuTaHne MNO3BOHOYHBIX MKUBOTHBIX. OTHenbl
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJTIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIETKH. KoxxHoe nbixanue. [[prxaTenbHasi MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKUX TIO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTeMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTUTAIOMUX. Perynsius apixanus. JlpixaTeabHbie 00bEMBI.

TpaHcnopT BeEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewiecTB y JKUBOTHBIX. KpOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum kpoBooOpaiiieHus. DBOJIOIUOHHBIC
YCJIO)KHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua v €€ peryJisiius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCACHIBAHME KaK MEXAaHU3Mbl PaOOThl OPTAaHOB BBIJCICHUS.
CBs3b NOJIOCTH TeJIa C KPOBEHOCHOW M BBIAEIUTENIBHON cUCTeMaMu. BoijiesieHue y



IO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHue u QpyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH Y UEIOBEKa.

3amyra y OpraHu3MOB. 3aluTa Yy OJHOKIETOYHBIX OpraHu3MoB. Criopsl
OakTepuil M UUCThl MNPOCTEMINMX. 3alnUTa Yy MHOTOKJIETOYHBIX PAacCTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIUThI. DUTOHIUIBIL.

3amMTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. MIMmyHHas cucrema venoBeka. KiieTouHblil u
TYMOPANbHBIA MUMMYHUTET. BpoXAEHHBIH H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mMMmyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PasnpaxxuMocTs W perymsanuss y  OpraHusmoB. Pas3npaxuMocTs y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrexTopHas peryisiius y >XUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOLUOHHOE YCIOKHEHHE CTPOCHMSI HEPBHOW CHCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JXKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenes3pl SHIOKPUHHOW CHUCTEMBI M UX TOPMOHBI. [IefiCTBHE TOpPMOHOB.
B3anumocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopocin», «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PpPaCTCHUII»,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHre NHMCTOBOM IUTACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«IInmesapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BplgenurenbHas cUCTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbLY,
«AMMmyHUTETY, «KumiegynonojocTHEICY, «Cxema UTAHUA pacTeHui»,

«KpOBEHOCHBIE CHCTEMBI I[IO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THIAPHI»,
«CTtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE MO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema uenoBeka», «Peduexcy.



O6opyioBaHMe: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaTshl OJIHOKIETOUHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIMU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHMl pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBrUeM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.

JlaGoparopHasi pabora «/3ydeHue TKaHEH sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOTI'O PACTCHHUS.

Tema 10. PazmHokeHue U pa3BUTHE OPraHM3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTanys, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnarosep. buomorndecknii cMbICIT
M€i103a M TIOJIOBOro Ipouecca. Melo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y KxUBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaTorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHEe U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIICKOIMMTAIOMNUX. 3apOJBIIICBbIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbiiia (dMOpUOHATbHAS WHIYKIUSA).
3akiagka IUlaHAa CTPOCHUSI KUBOTHOTO KakK pe3yibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BriusHue Ha >MOpHOHATBLHOE pPAa3BUTHE Pa3IMYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHollornyeckoe 3HaYe€HHE NPSIMOTO U HENPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa >KUBOTHBIX. PaKTOPHI
peryJsiiuy pocTa >KUBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W PAa3BUTHE PACTUTEIBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuE U
pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJILA OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdeMoHCcTpaMuA

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

Tabnmuupl u cxembl: «BereratuBHOe pasMHOXKeHUE», «TuIbl Oecrnoioro
pa3MHOXEHUs», «Pa3MHOXEHHE XJIaMHJIOMOHAb», «Pa3MHOMKEHUE 3BIJICHBD,
«PazMHOXkeHUE ruape», «Meiosy, «XpomocoMb, «['amerorenes», «CrpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOTeHe3a», «lIpsmoe n
HempsiMoe  pas3BuTue», «Pa3BuTue Maickoro xyka», «Pa3Butme capaHumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U JABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», «)KW3HEHHBIM [MKI MXa», <«OKU3HEHHBIM  IUKI
NAITOPOTHUKA», «JKM3HEHHBIN [IUKII COCHBD».

OOopyioBaHuEe: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHLEKIETOK H
CIIEPMAaTO30UI0B, MOAENb «LIMKII pa3BUTHA JIATYILIKI.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHU3MoOB

Wctopust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0TedecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. KonberioBa, H. 1. BaBunona, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJyielbHbIE TE€HBI, AJIbTEPHATUBHBbIC MPU3HAKH, JOMUHAHTHBIM W PELIECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAS JIMHUSL, TMOPUIbI, TeHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHA.

JdeMoHCTpaMuK

[loptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXEeMbl CKPELIUBAHUSD.

JlabopaTopuast paGora «JIpozoduna Kak OOBEKT TEHETUYECKHUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi THOPUIOB MepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaCIICIUICHUs NPHU3HAKOB. L[UTONOrMYeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanmzupyrouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IPU HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemrBanue. Tpetuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HAcJEelIOBaHMUS ~ TpHU3HAKOB.  lluTonmornueckwe  OCHOBBI  JUTHOPUIHOTO
CKpCIIIMBAHUSL.

CuerienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuernieHHOe
HACJICIOBAHUE TI'E€HOB, HAPYIICHUE CLEIUICHUS MEXAy TreHaMHh. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOoramMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanre npu3HaKkoB, CUETUVIEHHBIX C MTOJIOM.

I'eHoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI aJuieau3M. B3aumMoaelcTBHEe HeEaJUICIBHBIX T'E€HOB.
KommiementapHocTs. Onucras. [lomumepns.

['eHeTMYEeCKUI KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOJOTHYECKUX TPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTMdyeckue acnekTbl KOHTPOJIS U
W3MEHEHUS HACJIeACTBEHHOM NH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPraHU3MOB.

JlemoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBbiilf 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOE Haclel0BaHue MPU3HAKOB Yy Jpo30puibl», «l'eHeThka moJyay,



«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN AIUICIIN3M», «B3auMOIeCTBUE TEHOBY.

O6opynoBanue: MoOjeNb JJId JEMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHUMOTO HACJIEAOBAHUS NPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas pabGora «lI3ydyeHne pe3yabTaTOB MOHOTMOPUIHOIO
CKpEIIMBAHUA Y TPO30(DUITBD».

IIpakTnyeckass  paGora  «l3ydeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IP030DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. BuUabl
V3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACJICICTBCHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUH
MOAU(PUKAIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa v BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHOTHMIIMYECKAsT U3MEHUYUBOCTh. CBOMCTBA F€HOTUITMYECKON N3MEHUYUBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
Tr€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JHOrO BU/IA.

MyTanuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  HWHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTHYeckue myTtanuu. CoOMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpryunHbI
BO3HUKHOBEHUsS MyTalnui. MyTareHbl W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo m3MenunBoct (H.U. BaBumnon). BuesnepHass U3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pONb ONUSEHEeMUYECKUX Qakmopos 8
HACc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabnuel u  cxembl: «Bugasl usmMeHumBOCTHY», «MoaudukaloHHas
U3MEHYUBOCTHY, «KomMmOnHaTnBHAS U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I eHeTnueckre 3a0oeBaHus YyeaoBekay, « Buabpl MyTammii».



OO6opynoBaHue: XMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psAga |
BAPUALIMOHHOW KPUBO».

IIpakTuueckas padora «Mytamuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenapaTax)m».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uvenoBeka. MexayHapoaHas nporpaMma HMCCIEIOBAHUA T€HOMA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIE€HEaJOTMYECKHM,
OJIM3HEIOBBIH, IATOT€HETUYECKUH, MONYJISIIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpENICIICHHE TE€HOTHUIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IMOMOIIBIO
[11IP-ananu3a. HacineacTBeHHbIe 3a00JIeBaHUs YesiOBEKa. [ €HHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACcleCTBEHHON MPEpacioyioKEHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICYEHUHU T€HETUYECKHUX
3a0o0yieBaHU 4enoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKU. [[OHATHE «T€HETHYECKOrO rpy3a». DTUYECKUE ACIEKThl UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bu3MYecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karoliei cpeabl. ['eHeTnyeckas
IIPEAPACTIONIOKEHHOCTD YEI0BEKA K MTaTOJIOTHSAM.

JleMoHCTpauumn

Tabnuupl u cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi Opranu3sMoB

JlomecTukanuss W CeJEKUUs. 3apOKACHUE CEIEKIMU M JOMECTUKALUU.
Yuenue H. U. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleacTBeHHOW wm3menHumBoctTH H. 1. BaBuioBa, ero 3HadeHue i
CEJICKIIMOHHOM pabOThI.

Metoapl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/IUBU1YaJIbHBIM. DTarbl KOMOWHAIIMOHHON CCJICKLIUU. HctrwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMonulsko ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX



dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 17151 mosmydeHust iCXOAHOTo MaTepuana AJis CeNeKIUHU.

[Tonyuenune MOJIUTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoxacTBeHHOe
CKpelllMBaHue, Wik ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuausanus. [Ipeogonenune Oecruonus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKAX PpOAWYCH IS CO3MaHWS  HOBBIX COPTOB MW THOPUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeodoswvix uoell U nepcneKmuHbIX MexHOoN0SU.

JlemoHcTpanuu

[Toptpersi: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI MPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTtenuit», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHONW M3MEHYMBOCTIY,
«Metonpl cenexkuumny, «OTnanéunas rudpuauzanus», «MyrareHes».

JlabopaTopHasi pabdora «/3yueHne cOpTOB KyJIBTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHne METOAOB CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBUBKa pacTeHUIN.

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM YYacCTOK, B TEIUIMYHOE XO3AWCTBO, B J1TAOOpPATOPHUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHo10rus U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCHOJb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOJTYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOjiene. Mukpoouonornueckuii cuHTe3. OOBEKTH MHUKPOOMOIOTHYECKHUX
texHosoruid. [Ipon3BoACTBO OenKa, aMUHOKHUCIIOT ¥ BATAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbI0 MOJYUYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUYaOIIMeCs B IPUPOie OMOCUHTETUYECKUE MY TH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW PAacCTEHHUH H
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss H  COMaTHYECKHUN
smOpuoreHe3. lcrnonp30BaHME TaluIOWZOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX aumumen. Hcnonv3zoeanue MOHOKIOHAIbHBIX U NOJUKIOHATIbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OILUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XMBOTHBIX. METOA TPaHCIUIAHTALIMK SIAEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUS U MUKPOKIOHATbHO2O
PA3MHOICEHUS CENIbCKOXOZAUCTEEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
KoHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCT>KEHHsT W NEpPCHEKTHBBl  XPOMOCOMHOM M TI€HHOM  HMH)KECHEPUHU.
DKOJIOrM4eCKHE U ITUUECKHUE TPOOIIEMbI T€HHOW NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenoMuas nudposas meaununa. [11P-
JMAarHocTuka. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHaliu3 IpoTeoMa
4eJIOBEKa JUI OLIEHKM COCTOSIHMSI €ro 3J0poBbs. MCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuommkeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTHUHTra U ckaddonaunra
JUTSL peLIeHus 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHure BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3auuThl OT Bo3Oynutener OPBU, ycTaHOBieHHME MOJIEKYJSIPHBIX MEXaHU3MOB
¢bynkunonupoanuss PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHxeHepus», «I 'eHHass HHXKEHEepUs».

JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KUIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeIACTABJICHUNA B
onosioruu

OomonmonHas teopusi Y. JlapBuna. Ilpeanochulkd BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIBrKy1Me CHIIbl 3BOIOUNMH BUIOB 110 Y. J[apBHHY (BBICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHS OpraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
Teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHUE
HBOJIIOIIMOHHON TEOpUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaein, . K.
benses.

Tabmumet u cxembl: «Cucrema xuBoi mnpupoasl (mo K. Jlunuerw)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «MexaHuzm (popmMupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxoaku Y. Jlapsunay, «DopMbl 60pbrObI
3a cyuiectBoBanue», «llopoasl romybeit», «MHoroobpasue KylabTYpHBIX (GopM
KanycTol», «[lopobl TOMaIIHUX KUBOTHBIX», «CXxema 00pa30BaHUsl HOBBIX BUOB
(mo Y. [apBuny)», «Cxema COOTHONIEHUSI JBWXXYIIUX CHUJ DSBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIFIOLIUNY.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTapHasl €auHULA 3BOMIOUNH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOr0 pa3HOOOpa3uss M CTPYKTyphbl mnonyisiuuid. M3menenue
reHooH/a TOMYJSUUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTuBHasg u3MeHUHMBOCTh. Jlpelidp reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMs 4YacToT aieiaed B mnomyisauusx. Oddexr
OCHOBatesl. JIDpgpexm oOymuinounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
paznoobpasus: npudunsl u cieocmeus. llposesnenue s3gpghexma Opetigha 2ernog 6
bonvuux U  marlx  nonyasayusx.  Mwurpanuu.  M3onsauus  mOMyJISIvi:
reorpaduueckas (MpocTpaHCTBEHHAs1), OMoJIOrudecKkast (pernpoayKTUBHas).

EctecTBeHHbIII 0TOOp — HampaBisiomuil Qgakrop 3Boiaouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWKYIIUMA, CTAOWIM3UPYIOMIMKM,  pa3phIBAIOIIUI
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONIeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLMHU.
Bo3HuKHOBEHHE  MpUCNOCOOJIEHU y  opranu3sMoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl npucnocoOaeHnuid y opranu3MoB: MOP(HOIOTHIECKHE,
duznonornueckue,  OMOXUMHYECKHE,  MoBeaeHUYeckre.  OTHOCUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOOIMU. M3omsus — kiodeBord (akTop BugooOpazoBanusa. Ilytu u
CIIOCOOBI BHJI000pa30BaHMUS: ajuIonaTpu4YecKoe (reorpaduueckoe),



CUMIIATpUYecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJUILIOUAN3ALINS,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp  sBomrOnMoOHHON  OWonOrMM B pa3paboTKe Hay4HBIX METOOB
coxXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONUS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuplt 1 cxeMbl: «MyTaliOHHasE H3MEHYMBOCTHY, «llomymsimonnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «JBuxyiue
CWJIBl HBOJIIOIUNY, «IKOJOTHYecKass M30JSAUs MONyJIAlui ceBaHCKOU (openny,
«l'eorpaduueckass M30JSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlomynsiiiuoHHbIE BOJIHBI YACIEHHOCTH XUITHUKOB U XKEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«MHaycTpralbHBIA MenaHu3M», «KuBble nckomnaemsie», «II0OKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre anantrauun», «lIpucrnocoOIEeHHOCT OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buasl-nBoviHukn», «CTpyKTypa BuAa B
npuposie», «Crocodsl Bua0o00pazoBaHus», «leorpapuueckoe BUI000pa3oBaHUE
TpEX BHUJOB JAHJBILEH», «IKOJOTHYECKOE BHUJI000PAa30BAHUE BHUJIOB CHUHUID),
«ITomunnonael pacteHuin», «KamycTHo-peeuHblii ruOpu.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEpell C MpUMepaMH pa3IMYHBIX MNPUCTOCOOJEHUN, 4Yyuyesaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuM pacTeHuUW OJU3KUX BHUAOB, 0OpPA30BABIIMXCSA
pPa3TUYHBIMU CIIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiienuss  OpraHu3MOB U HX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHWE BHJIOB 10 MOP(OIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIoLMs U €€ pe3yJibTaThbl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. [laneoHTONOrM4yeckue MeETO.bI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojouuud. CpaBHeHUE QIOpBI U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Bujsi-
SHAEMHUKHU U PEJTUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METO/Ibl U3YUEHUS
HBOIOLMH. ['€HeTHuecKkue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbIL.
PynumenTapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJSIPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUSA TEHOMOB.

OO6nue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [Ipunyun cmensvl QyHKYUI.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
ABOJIIOLIMH.

JdeMoHCcTpaIMA

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuubl U cxembl: «DUIOr€HETUUECKUN PsiI JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedansl»,  «Punuodure»,  «CemMeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «Jlpelid KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 3MOPHUOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MBY, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa W IIMMIaH3e», «l JaBHbIE
HaNpaBJICHUS 3BOJIOLUNY, «OO01IMe 3aKOHOMEPHOCTHU HBOJIIOLIUN.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJIECHUU KU3HU (KPEA[MOHU3M).
['nore3a NOCTOSSHHOTO CaMO3apPOKICHU KU3HU U €€ ONpoBepKeHHe onbiTamu .
Penu, JI. Cnannanuanw, JI. I[Tactepa. [IpoucxoxxaeHue sKU3HU U aCTPOOUOIOTHS.

OcHoBHbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reomornueckas) SBOJIONUSA. XHMHYECKas OHBOJIONMSA. AOWOTCHHBIM CHHTE3
opraHnyeckux BemecTB W3 Heoprannueckux. Ombir C. Mumiepa u I'. IOpu.
O6pazoBanue mnoduMepoB u3 MoHoMmepoB. KoarnepBatHas rumoreza A. .
Onapuna, TunoTe3a nepBuyHoro oyiasoHa J[x. XomnaeitHa, reHeTUYECKasi TUIOTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emnmn u meronpl €€ wu3ydyeHus. MckomaeMple OpraHUYECKHE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHasT H  AOCOJIIOTHAS
reoXpOHOJIOTHS. [ €0OXpOHOIOrNUeCKas IKaia: 0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHMyecko »BomtoLMH. [losBIEHHE W HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTaboian3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosBieHMEe CHOpPOBBIX pacTeHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xop0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHrne MIEKONUTAIOMUX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO3OW,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIOrTnYecKnx npoueccoB. llosiBieHne M pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrneoOpa3zoBaHHE: €0 YCIOBUS U BIMSIHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUSI — 3KOJOTMYECKHE KpU3HUChI mpouuioro. [Tpuunnasl u
CJIIEICTBUS MAacCCOBBIX BbIMHUpaHHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobenHoctu. [Ipobiema coxpaneHus 6GuopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel kmaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnaiuannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xonnelin, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. I1actepa mo
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLMW»,  «l €OXpoHOJIOrMYECKas  IIKaay,
«HauanpHble 3Tanbl OPraHUYEcKoi 3BOIOLUNY», «CXxema 00pa3oBaHUsl DYKapHOT
nyTéM cumoOnoreHeza», «Cucrema XUBOW TpHPOABD», «CTpoeHuEe BUPYCAY,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkierounsle Bogopocin»y, «Mxw», «llanoporHukm», «l ol0ceMeHHbIE
pactenus», «Oprasbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIX», «lIpocteiimme», «KumedHononocTHbiey,
«IInockue yepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaronuecs», «IItuney», «Mnekonuratommue», «Pa3BuTue KuU3HM B
apXxeucKkou spey», «Pa3BuTHE KU3HU B NPOTEPO3OMCKOMN 3pe», «Pa3BuTHE )KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTHe KU3HU B ME3030MCKOM 3pe», «Pa3Burue KU3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPay.

O6opynoBanue: repbapuu PACTCHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BJIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UTJIOKOKHUX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yy4della NTULl W 3BEpeEu,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JaboparopHasi padora «MoaenupoBaHHE — ONIBITOB
Muiepa—HOpu 1o u3y4eHuno abMOT€HHOTO CUHTE3a OPraHUYECKUX COCTUHEHUN B
NepBUYHOM aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONMCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Ye10BeKa — AaHTPOIIOIeHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUHN. METO/IbI aHTPOTIOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hbie
BO33peHUA. COBPEMEHHBIE HAYUYHBIE TEOPUHU.

CX0CcTBO 4enOBEKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyusl 4elaoBeKa OT )KUBOTHBIX. [IpsIMOXOKIE€HNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrkymue cuiibl (hakTopbl) aHTPOIOreHe3a: OMOJIOTrHYeCcKre, COI[HaIbHbIC.
CooTHoleHHue OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJAMM aHTpororeHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTHU/IBI — OOUIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JOIe. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
V3TOTOBJIEHUS OPYIHMM TpyAa. UenoBek NMpsIMOXOASIIMNA U MEPBBIMA BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  — 00mMMIA  TIPEIOK
HEAHJEPTATBLCKOTO YEJIOBEKA M YeJIOBEKA pasyMHOro. YenoBeK HeaHIEPTalbCKU
Kak BHJ JIIOJICH XOJOJHOTO KinmaTra. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpenenamu Adpuku.
[TasleoreneTrka u najieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusMm. [lonmynsunoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHOBaTeNs» B MOIMYJISIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBponeounaHas
(eBpaszmiickasi),  aBCTpajo-HEeTpoujHas  (dPKBaTOpUalbHAs),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  4yenmoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCJIOBUSIM OKpPYKAarOLIEHd Cpeabl.
Bnusnue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio U
(bU3HONOTHIO YeTIOBEKa.

MexaucuMiuinHapHble  MeToJbl B (usnueckol  (OMOJIOTHUECKOH)
aHTPOIOJIOTUM.  DBOJIOUMOHHAS  AHTPONOJIOTHS W MAaJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOMyJsiuuid. bruocouuanbHble HCCIeOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBaHue KO3BOMIOLMH OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeToibl aHTPOTOJOTHIY, «I 0JJOBHOW MO3T YEJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», «IBOJIFOIIUOHHOE
JIpEBO  YeNOBeKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranbupy, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITanbl BOJIOLUHN YEIIOBEKA», «Packl yeoBeKkay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB dYeJNOBeKa, penpoaykiuu (dbororpaduu) KapTuH C
MUDOTOTHYECKUMH W OMONEHCKUMH CIOKETaMH TMPOUCXOXKIACHUS UETIOBEKa,
doTorpaduu HaxoI0K KCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEINb
yeperna 4eJOBEKa W 4Yepena IIMMIAaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

JlaGopaTopHasi padora «lV3yueHne o0COOEHHOCTEH CTPOCHHUS CKeJeTa
YEJI0OBEKA, CBSI3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTalluil YEIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHBbIX CHCTEM C OKPY Karollei cpeaou

3apoxxaeHue U pa3BuTHE 3Kkojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sKoJI0THH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.



Metonbl 3kosoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
NpUpoAHbIE U JiabopaTopHble. MojJenupoBaHue B HKOJIOTUU. MOHUTOPHUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIIH.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. ODKOJOTHYECKOE
MHPOBO33pEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHCcTpau

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemul: «Pa3gensl 3KoaorHn», «MeToasl dKoIorHH», «CxeMa
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabopaTopHuast padora «3yuenue METOJ0B AKOJIOTUYECKUX
HCCIIEIOBAHUIN).

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okozoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTtBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH JIeHUCTBUS dKojoruueckux (axrtopos. [IpaBuino munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckui ¢akrop. JlelictBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
paCTeHHMII W JKMBOTHBIX II0 OTHOWICHHIO K cBeTy. CHrHajmpHas pojb CBETA.
doTOnEepUOaU3M.

Temneparypa kak oskonorumdyeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojjep>kanuio BogHoro Oamanca. Kmaccudukanus pacTeHHl MO OTHOILICHUIO K
Boje. [Ipucnoco6nenrs KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, MOYBEHHAs,
ryOMHHAsT  TOMAMOYBEHHAs, BHYTpUOpraHuU3MeHHas.  DU3UKO-XUMHUYECKHE
OCOOEHHOCTH cpell OOuTaHus opraHu3MoB. IlpucnocoOsieHuss OpraHu3MoOB K
JKW3HU B Pa3HbIX Cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUHBIE H
roauunbie puTMbl. [IpuCocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTue o IKHU3HEHHON (QopmMme.
JKuznennbie pOpMbI pacTeHU: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a *KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMOJIECTBUI:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMNO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaln3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMoOJIeUCTBUS  (Tomuueckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBaHUS OPraHU3MOB B cCpefie
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmupt 1 cxeMmbl: «OKosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «Te€nIoKpOBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DHU3HOIOTHMUECKHE aJalTaluu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoBy», «buosioruyeckre pUTMBDY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHblIE  (OPMBI  KHUBOTHBIXY,
«9KocucTEMa MHUPOKOIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOrO Jecay, «Llenu
NUTaHus», «XunHudectBoy, «llapasutuzm», «Koukypenuus», «Cumounos»,
«KoMMeHcanuzm.

O6opynoBanue: repOapud pacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOMUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOaprun U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, dydesia NTULl U 3Bepeld, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpopuraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOUTAIOIIMUX B Pa3HbIX cpeaax,
repOapu MU KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAIAIOIIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXKM3HM, Trepbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (OpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlabopaTtopuass padora «BpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. Dko010rusi BUAOB U MOMYJIAMM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [Tomymsiiuss Kak
Oouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTEW OMOoJIOrMK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTeaud NOMYJSUUU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pACTHasi M TMOJIOBAasl CTPYKTypa, PpPOKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIHH.
JvuHamuka monyisiuuu U €€ peryidinus. bHoThuueckuid MOTEHUHAN MOMYJISIIUU.
MopenupoBaHue JUHaMUKA nomyssiiuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIIIUY.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKonornyeckoil Hume Buaa. MectooOuTanue. MHoOromepHas
Mozenb dkosiormyeckon HumM Jx.M. XatumHcona. Pa3zMmepsl skosiormdeckomn
Huiu. [loTeHnnanbHas U peann30BaHHAs HULLIN.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS M MUTpalUil >KUBOTHBIX. buonornueckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JlemoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabnuipl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU TOMYJIAIINN,
«IIpocTpancTBeHHass  CTpyKTypa  momyisiiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyssiiun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzmammn», «Mogeins 3xonorudueckor Humu /. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass pabora  «IIpucnocoOneHuss ceMssH pacTeHUM K
PACCEIICHUIOY.

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHM3MaMH B OHOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: IMPOJIYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetd. AOUOTHUECKUE OJIOKU
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. bumomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIBI UCell, OMOMACChI i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @Puyxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTpPOIOIEHHbIE BO3JCUCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKocUcmembvl Mopeu U
o0Keanos. Ixocucmemvl MYHOp, 1€C08, Cmenel, nyCmbiHb.

AHTPONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATpOLEeH03. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U PUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo sghghekma u 6uU008-320upuxamopos (Kiouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmol 8030eticmeus 3aepA3HeHUll  pPA3HbIX — MUNO8 Ha
cyOOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxeMbl:  «CTpykTypa  OuoueHO3a»,  «IDKOcUCTEMA

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOMHOTO Jjecay, «DYHKIIMOHAIbHbBIC
IpynIbl OPraHUu3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B IKOCHCTEME,
«llenn nutanus (MacTOMIIHAS, TETPUTHAS)», « DKOJIOTHIECKAS TTUPAMHUIA THCEI,
«DJKoNoTHYeCKasl MupamMuaa OuoMacchy, «IKOJIOTHYecKasi MHUpaMua YHEPTHI,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsr ypOboskocuctem».

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «3ydyenue u onucanrue ypo0o3KOCUCTEMBD».

Jlabopatopuass padora «l/3ydeHue paszHooOpaszusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCHCTEMAX).

IKCKYypcusi «IKCKypcHsl B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM UJIM TOHMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKYypcusi «DKCKYpCHUsSI B arposKOCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000ji04ka 3€MIJIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XM3Hb. PazBuTHe mpejacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. )Kupoe
BeIIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BCIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3ota). PUTMHUYHOCTE sSIBIEHUH
B Ouocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitue o Omome. OCHOBHbIE OHUOMBI CYIIM:
TYHJpa, XBOMHBIE Jieca, CMEILIAaHHbIE U IITUPOKOJIMCTBEHHBIE JIECa, CTETH, CABAHHBI,
MyCThIHU, TPOIUYECKUE JIECa, BEICOKOTOPhs. KiMuMar, pacTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
onochepHbIX PYHKIIUM.

JleMoHCTpanun

[Toptpetsl: B. U. Bepranckui, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yrnepoga B mpupone», «KpyroBopor kuciopoga B IPHUPOIE»,
«KpyroBopoT Boabl B mipupoje», «OCHOBHbIe OMOMBI cyminy, «Knumatudeckue
nosica 3emnm», «Tynapay», «Taura», «Cmemannsiil jgec», «InpokonmncTBEHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponmnueckuit gec.

Oo6opynoBanue: repbapuu pacTeHHUMN pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YestoBek M OKpy:xa0MIasi cpeaa

OKOJIOTUYECKHE KPHU3UCHl M WX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiMMara.

AHTpOIIOT€HHOE BO3/ICHCTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBI.
Kpacabsie kHuru. Oco0o oxpansemblie npupoanbie Ttepputopun (OOIIT).
boranndeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUYECTBA U IPUPOJIBI.
PanronanbHO€  MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpazust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ABbHBIX HSKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIEICTBUS.

Pa3BuTtrie METOJIOB MOHUTOPUHTA Pa3BUTUSL OIMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uccre008anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CmMyn K
uHgopmayuu no  CcoCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL



9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDPENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCTpaMuK

Tabmumpt  w cxeMbl:  «3arpsi3HeHHEe  atMocdepb»,  «3arps3HeHHe
ruapocdeprl», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIENN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHATH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yslbTaTaM OCBOCHUS
OOyJarOIIMMHUCST TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHHIO, Haauyue Mmomusayuu K OOy4eHHIO  OHMOJOTHH,
yeleHanpasienHoe passumiue BHYTPEHHUX YOEKIEHUN JUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpAagoCO3HAHUs  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI U CIOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOMOPSAJIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOro mpeamera «buomorusy»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE KXU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOUN JESITEIHLHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€SATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYWUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJIbHBIM IT0JI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHHMH CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJICPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXxJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunol, ropaoctu 3a CBOW Kpai, CBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAILIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JIOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHMUS 3HAYCHUST OWOJOTMU B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexKIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIlMI0 M TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIajJa B MOCTPOCHUE YCTOMYHUBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIECHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuueckoro BocnUTAHUA, GOPMHPOBAHMS KYJIHTYPbI 30POBbS U
IMOIMOHAJILHOTO 0JIaronoJIyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsIpHas Qu3nyeckKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3I0POBBIO;

MOHMMAaHWE I1EHHOCTU TMPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIUAX, YIPOXKAIOIIUX 37]0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCHEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTHUBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATIBHON NEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud | pealu30BBIBATH
COOCTBEHHBIE KU3HECHHbIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBLIIIICHWE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM W IMyTed HuX
peuieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUsS TpU pelIeHUd NpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOOIIOIb30BaHUEM  (COONIOACHUE  TPAaBWJI  TIOBEACHHS B MPHUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
MPUPOJIHON Cpejle, YMEHHE IPOTHO3UPOBATh HEOJArOMPUATHBIE AKOJOTHUECKHE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KME PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B ITO3HABATEIIbHONW, KOMMYHHKATUBHOM M COIMATBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JIEATEIHHOCTH SKOJIOTHUECKON
HaIPaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTUKW, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYphl KakK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CcrneuuPuKku OUOJOTUM KaK HayKd, OCO3HaHUS €€ poyiu B
(OpMHpPOBaHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JJaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKaloleM MHpE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOsIeM
COXPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU Il COBPEMEHHOM LMBWJIM3ALUU:
o0ecriedeHrss HOBOTO YpPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PallMOHAJIbHOMY
UCIIOJb30BAaHUIO TPHUPOJHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OWONOTMYECKUX 3HAHUH B MEJIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHMS, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IIOJy4yaeMble 3HAHUS [UJIsi aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOIIEro MUPAa M MPOUCXOANINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IENBI0 MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30OBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM MO OWUONOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHSITHS, OTpakarolue
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEPrusi, SABJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEIOBAHUE,  HAOJIONEHHE, HW3MEpPEHUE, OKCIHEPHUMEHT U  JIpyrue);
yHUBEpCalbHble Yy4eOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJISTUBHBIC), obecrieynBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
I'PaMOTHOCTH ¥ COIMAIBHOH KOMICTCHIIMM OOYYaroIIMXCs; CIOCOOHOCTh
oOyJaronmxcs MCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHBIE,

MHPOBO33pEHUYCCKAE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpopMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHBIC YIeOHbBIE NCHCTBHUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYJISATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITeIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
00pa30oBaHus JOJKHBI OTPaXKaTh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEHUCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cuMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIHA, 0O00OIICHHS ), PaCKpbIBaTh CMBICIT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

HCIIOIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS JIsl 0OBsICHEHUS (PaKTOB M SIBJICHHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IIPUMCHSITH CXEMHO-MO/IETbLHBIE CpencTBa TS IpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUW B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUM JACATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJIBHOTO,
BUPTYAJIBHOI'O U KOMOMHUPOBAHHOTO B3aUMOJECHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE IeHCTBHUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PELICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 110 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHHUIO M TMPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YU€OHBIX U COLUAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILUJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISAITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IEJICHAIIPABICHHBIM MOUCK TMEpeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yYMEThb IEPEHOCUTh 3HAHUS B IMO3HABATEJIbHYI0 U MPAKTUUYECKYI OOJAaCTH
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, NpEJiaraTb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMUYHBIX UCTOYHHMKAX MH(MOpMAIUu (TEKCTe Y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAJIM3UPOBAThH



MH(POPMAILMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(opMyIMpOBaTh 3alPOChl U MPUMEHATh Pa3IMYHbIE METOMABI IPU MOUCKE U
otbope Omosornyeckoil mHpoOpMaluu, HEOOXOIUMOU IS BBIMOIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIIOJI30BAHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMPEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM SA3BIK B KadecTBE CpeAcTBa Ipu paboTe ¢
OMOJOrMyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHE 3HAKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJIHOCTH;

BJaJE€Th  HAaBbIKAMU  pAaclO3HABaHMS U 3alIUThl  MHpOpMaLuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaseHue YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1) o0mmenne:

OCYILIECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINIOJIHEHUS MpejjiaraeMon
3aJlayd, YUUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULMNA APYIMX yYaCTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMe HopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS MPU PEIIeHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEWCTBHM C y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 Yj€Ha KOJUIEKTHBA,;



NPUHAMATh L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUS MO €€ NOCTHKEHHUIO: COCTABJATh IUIAH JICWCTBUU,
pacnpeienarTb pojau ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaraTb HOBBIE NIPOEKTHI, OLEHWBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OHWOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3a/laul B 00pa30BaTElbHOM
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITh IUIAH pEIICHHUS NpoOsieMbl €  y4E€TOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
32 pEIICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

COCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX peE3yJbTaTOB U
OCHOBAHMM, MCMOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

yMEThb OIICHUBAaTh PUCKHM U CBOEBPEMEHHO NPUHUMAThH pEHICHUS MO0 UX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHUBBI W apryMEHTBl APYIMX IIPUM AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIHMX IpU AaHAIW3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEeOHOro mpeaMmera
«buonorusi»y Ha yriayOJIE€HHOM YpOBHE OpPHUEHTUPOBAHBI Ha oOecreyeHue
npopunpHOro  oOyueHust  oOydaronuxcss  Ouojmornu. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTHN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHHIO, UHTEPIPETAIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU W MX MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAaKKe B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
rojam U3y4eHus.

[IpeameTHBIC Pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

chOpMHPOBAHHOCTh 3HAHUA O MECT€ U pPOJU OHUOJOTUHM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  paluoOHaIBHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYACT:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJSIUs, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUHU
(xnetounast Teopus T. llIBanna, M. llIneitnena, P. BupxoBa, xpomocoMHast Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi ¥  TNPOUCXOXKACHUS  KYJIbTYpPHBIX  pPAaCTEHUM),  3aKOHBI
(eanHOOOpa3usi TOTOMKOB TEPBOIO TMOKOJICHMS, PACIICIUICHHS, YACTOTHl TaMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaensa, TOMOJOTHYECKUX pPAJIOB B
HACJICICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TO3HAHMS, HCIOJb3YEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOII0ICHUE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHNIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJTHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUW, KUBOTHBIX, YEJIOBEKA, IPOIECCOB JKU3HEACITEIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PAcCTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKUX
MIPOIIECCOB: OOMEHa BelecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOrO TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, MeW03a, TaMEeTOTeHe3a, IMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXIy OpraHOWJIAMHU KIETKA U HUX
(GYHKIUSAMHU, CTPOCHHEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY STallaMH
oOMEHa BEIIECTB, ATanamMH KJIETOYHOTO IHKJIA U KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
sTanaMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTUIOM, (DEHOTUIIOM H
dbakTopamu cpesibl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHUH, )KUBOTHBIX U YEIIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICAYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpenctBamu, GOpMYIHpPYS I1€Jb KCCIEIOBAaHUS, AHAIMU3UPOBATH TMOJyYCHHBIE
pE3yNbTATHI U JIeNIaTh BHIBOBL;

YyMEHHE YYacTBOBaTh B y4eOHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, W
nyOJUYHO  TIPEACTABIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusx;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
oOylactu ounoJioruu u M€ IULINHBI (KJTOHUpOBaHUE, HCKYCCTBEHHOE
OIUTOIOTBOPCHKE, HAIMPABICHHOE M3MCHECHHWE T'€HOMAa M CO3JIaHWE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccruoHanbHOU
JEATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiAyOJIsTh MO3HABATEIbHBIM
MHTEpEC, HAIPaBJICHHBIN HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
IpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUs B OpraHU3alUsAX CPEIHEro
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
MPUPOJIONIOIB30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K TPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OHOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOM OHMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHONOTrHUYECKHUE TEOPHH
(aBosmtoniuonHas Teopus Y. JlapBuHa, CUHTETHYECKAsE TEOPHUS IBOJIIOIUN), YUCHUS
(A. H. CesepiioBa — 0 nyTsX U HampaBieHusx sBomtonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[x. Xapaum u B. BaiinOGepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FO. JIuOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJIaMM  HAy4YHOrO  IO3HAHMS,
UCITIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaOII0JIeHHE, SKCIIEPUMEHT), CIOocoO0aMu BBISABJICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIU3UPYIOMIETO, JBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIONaTPUYECKOTO u CUMIIaTPUYECKOTO
BUJ1000pa30BaHMUsl, BIUSIHUS ABMXKYIIIUX CHJI DBOJIFOIMU HA T€HO(OHI MOMYJIAINH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOuTaHus, YepeaOBaHuUsl HaNpaBIeHUN
ABOJIIOLINM, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBaTh B3aWMOCBS3M MEXKIY MPOLECCAMU SBOJIOLNH,
JBIDKYIIMMHA CUJIAMH aHTPOTOreHe3a, KOMIIOHCHTaMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OMOTHYECCKHUX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOILECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPeJbl OOMTAaHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M YETIOBEUYECTBA;

YMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMU MPOIIECCAaMU U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE padOThl, COOIIOIATH
IpaBuJIa NMpU padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, TMPOBEPATh MX OKCICPUMEHTAIBHBIMH
cpeacTBamMu, (GOpMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe mo OHOJOoruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJBbHBIX HAYYHBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HA  YYECHHYECKHX
KOH(epeHUusIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpallleHus
r100albHBIX U3MEHEHU B Ouocdepe;

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHabHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AHCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIyOJIsITh I103HABAaTEIbHBIM MHTEpPEC, HalpaBlCHHBbIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO H
BBICIIIETO0 00Opa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabnbie  IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 buoiiorus kak Hayka
2 JKuBble cucTeMBbI U UX U3YYCHHE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKINH KICTKH 8
6 OOMeH BellecTB U NpeBpallieHue SHEPTUH B 9 1
KJIETKE
7 Hacnencreennas nnpopmanus u 9 0.5
peanu3anus e€ B KJIeTKe
JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HaCJIEICTBEHHOCTH U ) 05
W3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BuoTtexHoNMOTHs ¥ CHHTETHYECKAss OMOTIOTHS 4
17 PeszepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KoanyectBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne ni/m Kourpoubnbie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 3apox/IeHUe U Pa3BUTHE SBOIOIMOHHBIX 4
MPEJICTaBICHUIA B OMOJIOTHI
2 Mukpo3Botous 1 €€ pe3yabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[IpoucxoxaeHne 1 pa3BUTHE KU3HA HA
4 p A p 15 15
3emie
5 [TpoucxoxaeHne 4em0BeKa — aHTPOIIOTEHES 10 1
DKOJIOTHSA — HayKa O B3aUMOOTHOIIICHUSIX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranu3msl 1 cpesja 0OUTaHUs 1.5
DKOJIOTUSl BUJIOB U MOIYISUN 0.5
DKoJorusi cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 6
11 YenoBek U OKpyKaromas cpeja 6
12 PesepBHOe Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosmmyecTBo yacoB DJIeKTPOHHBIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Konrpoapueie  Ipaxruueckue U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 buosnorus kak KOMITJIEKCHAsE HAyKa M KaK 1
4acTh COBPEMEHHOT'O OOIIeCTBa 03.09.2025
2 JKuBbie crcTeMbl M HX CBOICTBA 1 03.09.2025
YpoBHeBast OpraHu3alus )KUBbIX CHCTEM.
3 Hcropus nzyuenus kietku. Kierounas 1 05.09.2025
TEOpHs
4 BxonHast koHTpoJsibHas paboTa 1 10.09.2025
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
5 «M3y4yeHne METOI0B KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadus, snexkrpodopes, 10.09.2025
muddepeHMaIbHOe HEeHTPU(YTUpoBaHUE,
[TLP)»
6 XUMHUYECKUH COCTaB KIETKH 1 12.09.2025
7 MuHepaJibHbI€ BEIIECTBA KJIETKHU, UX 1
Ouosornueckas poib 17.09.2025
3 Opranuyeckue BeecTBa KIeTKH — OeJKH. 1 05
JlaboparopHas pabota «OOHapyKeHUE 17.09.2025




0EJIKOB C TOMOIIIbIO KAU€CTBEHHBIX
peaKuuii»

CBoiicTBa, Ki1accupuKaius u GyHKIHHA

o 0enKoB 19.09.2025
10 Oprannyeckue BenecTBa KIeTKH —
YIIIEBOJIbI 24.09.2025
1 Opranuyeckue BelecTBa KIeTKH —
JIUTIU B 24.09.2025
Hyxneunossie kucnotsl. JJHK u PHK.
12 JlaGopartopHas pabota «Mccnenosanue 05
HYKJIGMHOBBIX KUCJIOT, BBIJICIICHHBIX U3 26.09.2025
KJIETOK Pa3JIM4YHbIX OPraHU3MOB)
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue
Hykneosuarpugocharsl (HTD) 01.10.2025
CexsennpoBanue [JHK. Metoms
14 T€HOMHUKH, TPAHCKPUIITOMUKH, 01.10.2025
IPOTEOMHKHU
15 MeTtoap! CTpYKTypHOU OHOJIOTHH 03.10.2025
16 Tumnes! kietok. [TpokapuoTnyeckas kieTka 08.10.2025
CTpoeHue 3yKapuoTHYECKON KIIETKHU.
17 [TpakTndeckas padora «M3ydyeHue cBoOiCTB 0.5
KerTquoﬁ Mel\f6paHBI>> . 08.10.2025
18 [ToBepXHOCTHBII ammapar KIETKH 10.10.2025
19 OnHOMEMOpaHHBIE OPTaHOW Bl KIIETKH. 05
[IpaxTuueckas padora «M3yuenue 15.10.2025




20

21

JBUKEHUS LIUTOIIa3Mbl B PACTUTEIBHBIX
KJIETKaxX»

[ToryaBTOHOMHBIE OPTaHOUABI KJIETKH:
MUTOXOHJIpHH, T1acTu bl JlabopaTopHas
pabota «lVccnenoBanue mia3Monnsa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

HeMeM6paHHHe OpraHou bl KJICTKHU

0.5

15.10.2025

17.10.2025

22

23

24

25

26

Crpoenne u GyHKIUH Ipa

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuot. Jlaboparopnas pabota
«M3yueHne CTPOCHUS KIETOK Pa3InIHBIX
OpPTraHU3MOBY

ACCUMMIISIMS U AUCCUMMIISLINS — JIBE
CTOPOHBI MeTaboau3Ma. THunbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaTuTHYeCKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UIH
KaTaasbl)»

DepMEHTAaTUBHBIN XapaKTep PeaKkLuu
KJIETOYHOro MeTabonu3Mma. JlabopatopHas
pabota «M3ydyenue pepMeHTaTUBHOTO
pacILeIIeHus IEPOKCUIA BOLOPOA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

benku-akTuBaTOpHI U OCNKU-UHTUOUTOPEI

0.5

0.5

22.10.2025

22.10.2025

24.10.2025

05.11.2025

05.11.2025

27

ABTOTpOGHBII THIT OOMEHa BEIIECTB




07.11.2025

28 ®doTocuHTE3 12.11.2025
Xemocuntes. Jlaboparopnas pabota
29 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U 0.5 12112025
XEMOCHHTE3a»
AHa’poOHbIe OpraHu3Mbl. Busl
30 Oopoxenus. JlabopatopHas pabora
«CpaBHEHHE ITPOLIECCOB OPOKEHUS U 14.11.2025
JIBIX AHUSD)
31 AspoOHBIE OpraHU3MBbL. JTaIlbI
SHEPreTHYEeCKOro ooMeHa 19.11.2025
DHeprusi MeMOpaHHOTO TpaJueHTa
32 npotoHoB. Cunte3 AT®: pabora
HgOTOHHOﬁ ATCD-CI/IHTaSLI;) 19.11.2025
33 Peakmyi MaTprdHOTO CHHTE3a 91.11.2025
34 TpaHCKpUTIIIUS — MaTPUYHBIA CUHTE3
PHK 26.11.2025
35 Tpancnsius u e€ 3Tanbl 26.11.2025
36 KoaupoBanue amuHokucnor. Poib
pubocom B OnocuHTe3€e OeKka 28.11.2025
37 Opranuzanus reioMa y mpoKapuoT u
JYKapuoT 03.12.2025
38 MonekynsgpHble MEXaHU3MbI HKCITPECCUU
T€HOB Y 3YKapHOT 03.12.2025
39 Bupycbl — HeksieTouHble (POPMBI JKU3HU U 0.5




oOsiuratHble apa3uThl. [IpakTrueckas
pabora «Co3iaHue MOJENHN BUPYCa»

BupycHbie 3a00eBanus yeloBeka,

05.12.2025

40
JKUBOTHBIX, PACTCHUI 10.12.2025
41 HanorexHnosnoruu B 6MOJIOTUN ¥ MEIHUIIMHE 10.12.2025
42 JKvi3HEeHHBII UK KIETKU 12 12 2025
43 Marpuunsiii cuare3 JITHK 17.12.2025
Xpomocomsl. JlTaboparoprast pabota
44 «3y4eHre XpoMOCOM Ha FOTOBBIX 0.5 17 12,2025
MHUKpOIpenapaTax»
45 Jlenenue KJIETKA — MHTO3 19.12 2025
Tuns! kietok. KaproknHes ¥ IUTOKUHES.
JlaGopatopHas pabora «Habnronenue
46 0.5
MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa 24.12.2025
(Ha TOTOBBIX MUKpOIIpENnaparax)»
47 Perynsauus >KM3HEHHOTO IIMKJIA KJIETOK 24.12.2025
48 Opraau3M Kak equHOe 11eI0e 26.12.2025
Tkanu pacrenuii. Jlaboparopnas pabota
49 . - 0.5
«M3yueHue TKaHel pacTeHUI» 14.01.2026
TkaHM )KUBOTHBIX U Y€JIOBEKA.
50 JlaGopatopHas pabora «3yueHue TkaHei 0.5 14.01.2026

KHUBOTHBIX)»




Opranbl. CUCTEMBI OPraHOB.

51 JlaboparopHas pabota «3ydeHue opranos 0.5 16.01.2026

I[BETKOBOT'O PACTECHUS»
52 Ormopa Tena opraHu3MoOB 91.01.2026
53 JIBI>KeHNE OpraHn3MOB 91.01.2026
94 [Iutanue oprann3MoB 93.01.2026
55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX.

[TumeBapuTeapbHas CHCTEMa YEIOBEKa 28.01.2026
56 JlpIxaHue opraHu3MoB 98.01.2026
57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U

YenoBeKa 30.01.2026
58 TpaHcopT BelecTB y OpraHu3MoB

04.02.2026

59 KpoBeHnocHas cucrema nmo3BOHOYHBIX

JKUBOTHBIX U Y€JIOBEKa 04.02.2026
60 Brigenenue y opraHu3mMoB 06.02.2026
61 3amuTa y OpraHu3MoB 11.02.2026
62 NMMmyHHas cucTema uyeioBeka 11.02.2026
63 PazapaxuMOCTh ¥ perynsiust y

OpraHU3MOB 13.02.2026
64 ['yMopanbHas perymsius U SHIOKpUHHAS




CHCTEMaA )KMBOTHBIX U YCJIOBCKa

18.02.2026

65 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB 18.02.2026
66 [TooBoe pazMHOKEHUE 90.02.2026
o Meiios 25.02.2026
l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJ1eToK. JlabopaTopHas pabora
68 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha 25.02.2026
TOTOBBIX MUKpOIIpenapaTax»»
69 WnauBuyanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3 27.02.2026
20 3akiajika OpraHoB M TKaHeH U3
3apO/IBIIIEBBIX JTUCTKOB 04.03.2026
Poct u pazBuTHe JKUBOTHBIX.
JlaGopatopHas pabota «BrisBieHue
71 . 0.5
MIPU3HAKOB CXOJICTBA 3apOAbIIIEH 04.03.2026
MO3BOHOYHBIX JKUBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.
72 JlaGoparopHas paboTa «CTpOCHIfe OpraHoB 0.5 06.03.2026
Pa3sMHOKEHUS BBICIIMX PACTEHUI»
73 HcTopust CTAHOBIICHUS M Pa3BUTHS
TEeHETUKHU KaK HayKu 11.03.2026
OCHOBHBIE TIOHSATHS U CUMBOJIBI T€HETHUKH.
74 JlaGopaTtopHnast pabota «,ZIpOSO(i)I/IJ'IauKaK 0.5 11.03.2026
00BEKT FeHETUYECKUX UCCIICOBAHUI
75 3aKOHOMEPHOCTH HACJIEI0BAHUS 0.5




npu3HaKoB. MoHOrHOpUAHOE
ckpeuuBanue. [Ipaktuaeckas padbora
"H3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30(uinr"

I_II/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI

13.03.2026

76

MOHOTHOPHUIHOTO CKPEIIUBaHUS 18.03.2026
77 AHanu3upymrouiee CKpeluuBaHue.

Hemnonnoe nomuHupoBanue 18.03.2026

JluruOpuHoe cKpeniuBaHue.

[IpakTudeckas padora «3yueHune
78 0.5

PE3YJITaTOB TUTHOPUIHOTO CKPEIIUBAHUS 20.03.2026

y IpO30(HITBD»
79 [uTomornyeckrue OCHOBBI JUTHUOPHTHOTO

CKpEITUBaHUS 01.04.2026
80 CuernneHHOe Hacle0BaHUEe TPU3HAKOB 01.04.2026
81 XpOMOCOMHAasI TEOPUS HACIICICTBEHHOCTH 03.04.2026
82 I'enetuka nomna 08.04.2026
83 r

€HOTHII KaK [IeTI0OCTHAsI CUCTeMa 08.04.2026

84 I'eHeTHYECKUI KOHTPOJIb PA3BUTHS

pacTeHui, )KUBOTHBIX U YEJIOBEKA 10.04.2026
85 M3MeHunBOCTh pHU3HAKOB. BUabl

U3MEHYHBOCTH 15.04.2026
86 MonudukamonHas "3MEHYHBOCTh

15.04.2026




87

Bapuanyionnslii psig u BapualioHHas
KkpuBasi. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKATTMOHHOW U3MEHUYUBOCTH.
ITocTpoeHne BapualMOHHOTO psifa U
BapUAIMOHHON KPUBO»

0.5

17.04.2026

88

89

90

I"enoTnnmyeckas N3MEHUYNBOCTb.
Komb6unaruBHast U3MEHYHMBOCTD

MyTtannoHHasi U3MEHYUBOCTD.
[TpakTrueckas paborta «MyTtauuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

BaKOHOMepHOCTI/I MYTAalUOHHOI'O
mnmpomnecca. ONUTreHeTHKA B SIIUTCHOMUKA

0.5

22.04.2026

22.04.2026

24.04.2026

91

92

93

I'enernka genoBeka. [IpakTuueckas pabora
«CocTaBiieHUEe U aHATIN3 POJIOCIOBHOI»

MeTtoabsl METUITMHCKON T€HETUKH

3HadeHue MEIUIIMHCKOM T€HETUKU B
MMpeaOTBPAIICHNUH U JICUCHUU
FeHETHYECKUX 3a00JIeBaHU YeI0BeKa

0.5

29.04.2026

29.04.2026

06.05.2026

94

OcCHOBHEBIE TOHATHUSA CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJ] TOMAIITHUX
YKUBOTHBIX)

0.5

06.05.2026

95

Metompl CeIeKIIMOHHON pabOTHI.
JlaGopaTtopHnast pabora «/3yueHne MeTo10B
CEJIEKIIMU PACTCHUIN»

0.5

08.05.2026




96 HroroBast koHTpoOIbHAs paboTa 1 13.05.2026
JlocTrKeHMs CEeIEKIIMU PaCTEHUN 1
97 »KUBOTHBIX. [IpakTHyeckas padora 1
«[TpuBuBKa prTeHHﬁ>> ’ 13.05.2026
08 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHUE 1
TEeHETHYECKUX PECYPCOB 15.05.2026
buotexHosiorus Kak Hayka u 0Tpacib
99 npou3BoACTBa. [IpakTuyeckas padora 1 0.5
«IF/)Isyqu);[/Ie 06BCI£)TOB 6I/IOT€XHI())JIOFI/II/I» 20.05.2026
100 OCHOBHBIE HAIIPABJICHHUS CHHTETUYCCKOM 1
Ouosoruu 20.05.2026
101 XpOMOCOMHAsI U TCHHASI HHKCHEPHSL. 1
MenunuHCcKUue OMOTEXHOJIOTHH 22.05.2026
102 PesepsHbliit ypok. [loBTopenue, ) 1
000011I1eHHe, CUCTEMATHU3allUs 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tewa ypoka Bceero Kontpoanurie  Ipaxruyeckue U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 OpommonnonHas teopus Y. Jlapsuna 1 02.09.2025
) JIBUoKyIIIHEe CUJIBI ABOJIIOIIMK BUJIOB 110 Y. 1
HapBuny 02.09.2025
3 bopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBII 1
U UCKYCCTBEHHBIN 0TOOD 04.09.2025
DopMUPOBAHHE CUHTETUYECKON TEOPHUH
4 HBOJIIOLIMU. DTaIbl 3BOIOLIMOHHOTO 1
MpoILIecca: MUKPOIBOJIIOLMS 1 09.09.2025
MaKpO3BOJIIOIHS
5) Bxonnas koHTposbHas paboTa 1 09.09.2025
6 [Tomynsitust — sJIeMeHTapHas eIMHUIA 1
SBOJIIOIIAHT 11.09.2025
3aKOH reHeTHYeCcKOro paBHOBeCHS J[XK.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIeHNE U3MEHYHUBOCTH Y ' 16.09.2025
oco0eit 0ZTHOTrO BHIa»
8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1 16.09.2025
9 Dddekt ocHoBarens. Ihdext 1
OYTBUIOYHOTO TOPJIBIIIIKA 18.09.2025




10

11

Murpauuu. U300 nomyssiuii:
reorpaduueckas, Ouomoruaeckas

EcTtecTBeHHBIN 0TOOP — HAIPABIISIONTUN
dakTop BOIIOLIUU

23.09.2025

23.09.2025

12

13

14

[TonoBoii oT60p

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
JlaGopaTtopHast pabora «3yuenue
apoMop(}030B U UIHOATANITAIIUHN Y
pacTeHui U JKUBOTHBIX)

[Tpumeps! prcnocobaeHu y
OpraHu3MoB: Mop(osiornieckue,
¢duznonoruueckre, OMOXUMHUYECKUE,
noBeneHveckue. Jlaboparopuas pabora
«IIpucnocobyeHust OpraHu3MoB 1 UX
OTHOCHTEJIBbHAS IIETIECO00PA3HOCTHY
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Bun, ero kpurepuu u CTpykTypa.
JlaGopaTtopHast pabora «CpaBHEHHE BUIOB
10 MOP(OJIOTHIECKOMY KPUTEPHIO»
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CBs13b MHKPO3BOJIIOOWH U SITUACMHUOJIOTUA

Makpossomtonus. [Taneonronorunueckue
METO/bI U3YUYEHUS HBOJIIOLUU

09.10.2025

14.10.2025




buoreorpaduyeckue MeTOAbl U3yUEHUS

20 ABOJIIOIIUN 14.10.2025
OMOPHOIOTMYECKHE U CPABHUTEIBHO-
21 MOP(OJIOTHIESCKHE METOIBI U3YICHHS 16.10.2025
SBOJIIOIINH
MoneKyIapHO-TEHETUYECKHUE,
22 OMOXMMHUYECKHE U MAaTeMaTHYECKUE 91.10.2025
METO/IbI U3YUYCHHSI SBOTIOIIUN
23 OO01re 3aKOHOMEPHOCTH JBOJTFOITHH 91.10.2025
24 AnanTuBHas paguarysl.
HepaBHOMEpPHOCTH TEMIIOB IBOJIFOITUN 23.10.2025
o5 Hay4Hble ruTIoTe36I IPOUCX 0K ICHUS
JKU3HU Ha 3emie 06.11.2025
26 JloHaydHbIE PEACTABIICHUS O
3apOXKIACHUU )KU3HU 11.11.2025
97 OcHOBHBIE TaIlbl HEOPTaHUYECKOU
3BOJTIOIUHU 11.11.2025
28 ['umoTe3s! 3apOKACHUS )KU3HA 13.11.2025
HcTopust 3eMiIi 1 METOJIbI €€ U3YICHHUS.
29 JlaGopaTtopHas pabora «3ydeHue u 05
OTIMCaHUE UCKOIIAeMbIX OCTaTKOB JIPEBHUX 18.11.2025
OpPTaHU3MOBY
30 Hauanbnsbie 3Tansl opraHnyecKkoin
3BOJIIOIUHA 18.11.2025
31 DBOJIOLUS DYKAPUOT

20.11.2025




OCHOBHBIE 3Tallbl YBOJIOLUU
pactutenbHoro mupa. IIpakrnueckas

32 pabora «M3ydeHune ocoOeHHOCTEH 05 25.11.2025
CTPOCHUS PACTCHUN PA3HBIX OTAEIIOB)
33 OCHOBHBIE 3TaITbI YBOJIOIIUH JKUBOTHOTO
MHupa 25.11.2025
DBouoNMs )KUBOTHBIX. [IpakTHueckas
34 pabota «3yuenue ocobeHHOCTEH 0.5 97 11.2025
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX)
35 PazButue xxu3Hu Ha 3emMIiie 1o Ipam U
nepuoiam 02.12.2025
36 MaccoBbie BBIMUPaHUSI — 3KOJIOTHYCCKHE
KPHU3HUCHI NIPOLLIOTrO 02.12.2025
37 CoBpeMeHHBII 9KOIOTUYECKUI KPU3UC,
€ro 0COOEHHOCTH 04.12.2025
38 CoBpeMeHHast CUCTeMa OPraHNYECKOTO
MHpa 09.12.2025
39 OCHOBHBIE CHCTEMaTUYECKHE IPYIIIbI
OpraHU3MOB 09.12.2025
40 AHTpPOIIOJIOTHS — HayKa O YEJIOBEKE 11.12.2025
41 PazButne npeacrasieHuit o
MIPOMCXOKICHUH YETIOBEKA 16.12.2025
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
42 pabora «M3ydeHune ocoOeHHOCTEH 0.5 16.12.2025

CTPOCHUSA CKEJICTA YCJIOBCKA, CBA3aHHBIX C
MMPAMOXOXKIACHHUEM)




43

I[BI/I}KYI_HI/IC CHJIBI aHTPOIIOI'€HE3a

18.12.2025
44 CooTHoIlIeHHE OUOJIOTUYECCKUX U
COITMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E 23.12.2025
45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a 93.12 2025
46 [Taneorenernka u majaeoreHOMHUKa 95.12 2025
47 DBOJIOIUS COBPEMEHHOTO YeJIOBEKa
13.01.2026
Yenoseueckue pacel. [IpakTuyeckas
48 pabora «I/EzyquI/Ie IKOJIOTHUECKUX 0.5 13.01.2026
aJIaTnTaryii YeJI0BEKay
49 MexIuCIUTIITHHAPHBIE METOTBI
AHTPOIIOJIOTUHN 15.01.2026
50 3apoKAEHUE U Pa3BUTUE DKOJIOTUU 20.01.2026
Mertoasi skonoruu. JlabopatopHas pabora
51 «M3ydyenune MfTOI[OB IKOJOTUYECKUX 0.5 90.01.2026
HCCJICIOBAHUI)
59 3HavYeHNE SKOJOTHUESCKUX 3HAHUH IS
yelioBeKa 22.01.2026
53 Okonoruyeckue HakTopbl 27 01.2026
Abuotnueckue pakropbl. CBET Kak
54 sKoJiornueckuii pakrop. JlabopaTopHas 05
pabota «BpIsiBIeHHE MPUCTIOCOOIECHII ' 27.01.2026

OpTraHru3MOB K BJIUSAHHUIO CBCTa»




Aobuotndeckue dakropsl. Temmneparypa
KaK 3KOJIOTUYECKUI (axTop.

55 JlaboparopHas pva60Ta «BblsiBIEHUE 0.5 99.01.2026
nprUcroco0IeHUH OPraHU3MOB K BIUSHHIO
TEMIIepaTypbl»
AobuoTrueckue pakropbl. BiakHOCTh Kak
56 sKoJoruueckuit paxrop. JlaboparopHas 05
pabota «AHaTOMUYECKHE OCOOCHHOCTH ' 03.02.2026
pacTeHuil U3 pa3HbIX MECT OOUTaAHHS
57 Cpenpl oOuTaHUs OPraHU3MOB 03.02.2026
58 buonornueckue puTMbI 05.02.2026
59 Kuznennrsie popMbI OpraHU3MOB 10.02.2026
60 buotnyeckue pakTopsl 10.02.2026
3HaueHne OMOTHYECKUX B3aUMOIEHCTBHI
61 JUISl CYILIECTBOBAHUS OPIaHU3MOB B Cpelie 12.02.2026
oOuTaHus
62 DKOJIOTMYECKUE XAPAKTEPUCTUKHU
MO YJISIIUA 17.02.2026
OCHOBHBIE TIOKA3aTeIH MOMYJISAIUH:
63 YHCIICHHOCTb, TUIOTHOCTb, BO3PACTHAS U 17.02.2026
TI0JIOBasi CTPYKTYypa
OCHOBHBIE TIOKA3aTeIH MOMYJISAIUH:
64 POXKIaeMOCTh, IPUPOCT, TEMI POCTA, 19.02.2026

CMCPTHOCTH, MUT'pAlITUN




65

DKojnoruyeckasi CTpyKTypa MOonyJsiuu

24.02.2026
66 JlnHaMuKa TOMYJISIUU U €€ PeryJIsius 94.02.2026
67 KpuBblie pocTa 94iCIEHHOCTH TOMYIISIIIHH.
KpuBble BeKUBaHUS 26.02.2026
DKoIOornuecKas HUIIIA BUIA.
11 .
68 JlaboparopHas E)a60Ta «[IpucnocobneHus 0.5 03.03.2026
CEMSTH PACTEHHH K PaCCEIICHUIO»
69 Bun kak cucrema nomynsiuii 03.03.2026
20 3aKOHOMEPHOCTH TOBEJCHUS ¥ MUTPALIAN
SKUBOTHBIX 05.03.2026
71 —
Co00111eCTBO OPraHu3MOB — OUOIIEHO3 10.03.2026
72 DKocucTemMa Kak OTKpPBITasi cucTeMa
10.03.2026
73 KpyroBopoT BemecTB 1 MOTOK SHEPTHH B
9KOCHCTEME 12.03.2026
74 OCHOBHBIE TTOKA3aTEIHN DKOCUCTEMBI 17.03.2026
75 DKOJIOTHYECKUE TUPaMUIbl 17.03.2026
7 14 —
6 3MEHEHHUS COOOIIEeCTB — CYKIICCCHH 10.03.2026
77 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI
03ep M peK. DKOCHUCTEMBI MOpEl U OKEaHOB 31.03.2026
78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCThIHb

31.03.2026

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 02.04.2026
Ypboakocucremsl. [Ipaktudeckas padora
«" HUE W ONMCAHU .
» ypGSZ:ISOC;CTe(;/[Hja ) > 07.04.2026
3aKOHOMEPHOCTH (POPMUPOBAHUS
81 OCHOBHBIX B3aUMOJICVCTBUI OPraHU3MOB B 07.04.2026
IKOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBUS 3arps3HEHUN
82 pa3HbIX TUIOB HA CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, TOMYIISAIIMOHHOM U 09.04.2026
HKOCHUCTEMHOM YPOBHSIX
83 buocdepa — obmernnanerapHas 060109Ka
3emun 14.04.2026
84 VYuenue B. U. Bepuaackoro o 6uocdepe 14.04.2026
85 3aKOHOMEPHOCTH CYILIECTBOBAHMS
ouochepsl 16.04.2026
86 KpyroBopoTs! BemiecTs u
OMOreOXMMHUYECKHE [TUKITBI 21.04.2026
87 3oHanbHOCTH OUoCchepbl. OCHOBHBIE
OMOMBI CyIIIH 21.04.2026
88 YcroitunBocTh 61ochepsl 93.04.2026
89 DKOJIOTUYeCKHe KPU3UCHI M UX TPUYHHBI 98.04.2026
90 BoszneiicTBue yenoBeka Ha Ouochepy




AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

28.04.2026

o1 PaCTUTEBHBIA U dKUBOTHBIA MHUP 30.04.2026
92 Wrorosas kKoHTpoJbHASA paboTa 05.05.2026
93 Oxpana npupoabl 05.05.2026
94 OCHOBHbBIE TIPUHIUITBI YCTOHYHUBOTO

Pa3BUTHS YEIIOBEUECTBA U IIPUPOIBI 07.05.2026

ParnmonanbHOE TPUPOIOTIONB30BAaHUE U
95 COXpaHEeHHEe OMOIOTUYECKOTO

pa3111)006pa3m 3emiu 12.05.2026
96 O6o061eHne 1o Teme «MUKPOIBOIIOLUS U

€€ pe3yJbTaTh» 12.05.2026
97 O60611eHMe 110 TeMe «MakpOoIBOJIOLUS U

€€ pe3yJbTaTh» 14.05.2026
98 O6006menue o Teme «IIpoucxoxaeHue u

pa3BUTHE XU3HHU HA 3eMIIe» 19.05.2026
99 O606menne o Teme «lIpoucxoxaeHue

YeJIOBEKa — AaHTPOTIOTEHE3 19.05.2026
100 O06o0meHue 1Mo Teme «IKOJIOTUsI — HayKa

0 B3aUMOOTHOILEHUAX OPraHU3MOB 21.05.2026
101 O6006menue mo Teme «OpraHu3Mbl U

cpena oOuTaHus» 26.05.2026
102 O6o00611eHMe TI0 TeMe «DKOJIOTHsI BUJIOB U

OIS 26.05.2026
103 PesepBHbIil ypok. O60011IeHNE IO TEMe

«buocdepa — rmobanbHas IKOCUCTEMA




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

103

7.5







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3zoBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMATIbHO-3TUYCCKUX, SKOHOMHUYECKHUX,
HKOJIOTUYECKUX MPOOIJIEM YEIOBEYECTBA, a TAK)KE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MIPUPOAOIIOIE30BaHNUS, B (DOPMHUPOBAHHUH [IECHHOCTHOTO
OTHOIIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3BUTHEC OHOJIOruHU

Brnanenune cucremoil 3HaHMIT 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX MCCIICIOBAHUSIX JKHBBIX
O0OBEKTOB M 3KOcHUCTEM (ONHUCaHHE, W3MEpPEHUe, IPOBEICHUE
HAOJIOACHNI); CIIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOT€HHBIX
WU3MEHEHUH B TIPHPO/IC.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh X SKCIIEPUMEHTATLHBIMU
cpenctBaMu, GOPMYyIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MIOJTyYeHHbIE PE3YyJIbTATHI U /1€7aTh BBIBOIBI.

BbisiBIIeHHEe 3aBUCMMOCTH  MEXJY HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yNIbTaTOB U (HOPMYITUPOBAHHE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIafeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArAlOIIMEe OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/ICHHE, HACJIEICTBEHHOCTb, W3MEHYNUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouwojorudeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonactsa K. bapa, sBomtonnoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUSA ISBOJJIOLUH, TCOPUA




antpororenHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTypHbIX pacTeHuii, yudenue A.H. CepepuoBa o0 nyrix wu
HarpaBJIeHUsX 3BoJroIUH, yuenue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3Hs MOTOMKOB IEPBOTO MOKOJICHUS, PACILEIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHHs MpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeI0BaHUs IPU3HAKOB W HApYyUIECHUS CLEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; reHeTtmueckoro pasHoBecust JIxk.
Xapan u  B. BaiinGepra; 3apoasimeBoro cxoactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI TaMET, KOMILJIEMEHTAPHOCTH );

npaBwia (MuHauMmyma lO. JIubuxa, sKojg0rn4eckor nupaMuibl 4Uced,
O1OMAacChl U SGHEPTUH);

runore3bl (koarepBatHoit A.M. Omnapuna, nepBuuHOro OyiaboHa JIK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumatb IMOHCKOBBIC OMOJOrHYECKHUE 3aJda4l, BbIABJIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6”I:€KT3.MI/I, mnmpoueccamMm W ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHHWA JJI1 pa3HbIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; ITallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMi YMOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUroM U (GaKTOpaMu Cpelbl OOUTaHMUS,
IIpoueccaMy  3BOJIIOIMM;  JBIKYUIMMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM M
onoctepsl; CTPOCHHUS OPraHOB U CHUCTEM OpPTraHOB PACTCHHIH,
YKUBOTHBIX, Y€JIOBEKA; MPOIIECCOB KU3HEACITEIBHOCTH, TPOTEKAFOIITIX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJIOrHYSCKUX




mporeccoB: oOMeHa BemecTB  (MeTabonu3M), HHpOpMauu U
MpeBpalleHus] SHEPruu, OpOKEeHHUs1, aBTOTPOGHOTO U TeTepPOTPOPHOTO
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, 5SMOpHOreHe3a, NOCTIMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCHUCTBUSA T'€HOB, TIE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
orOopa,  CTAaOWIM3MPYIOLIETr0, JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CHUMIATPUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIUX CHJI 3BOJIIOLIMK HA TEHO(DOH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpefe OoOHuTaHus,
YyeperioBaHMsl HAIPaBJICHUM SBOJIIOLUHU; KPYrOBOPOTa BEIIECTB U

IIOTOKa S9HEPI'Ur B OKOCHUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB M MPEBpAILEHUS] SHEPTHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOIO M SHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meio3a, OIUIOAOTBOPEHHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
060pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPa, BUA00OPa30BaHus,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUI B dKOCHUCTEMAaxX
CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB M IMPEBpAILLEHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIL; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAaHMS; EIWHCTBA YEIOBEYECKHX pac;
HE00XO0IMMOCTH 37J0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHSI COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOPMAIMI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCcCleIOBaHuH B OHoIOTHH, MeIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh riao0aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xak HayKa. JKuBble cucTeMbl U UX HN3YUCHHUEC

11

1.2

1.3

CoBpemeHnHass OHMOJOTMS — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydyaemble UMM 1poOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE U MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptuHbel mupa. [Ipodeccun, csizannble ¢ Ouosiorueid. 3HaueHue OUONOTHH B
MPAKTUYECKOW JICSITEIbBHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTH U
YHOPSIIOYCHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEJAEHUE, PA3APAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIHMOHHO-BUA0BO, AKOCUCTEMHBIN
(buoreoneHoTHYecKmii), OnochepHbd. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE MPU3HAKK >KUBOTrO. JKu3Hb Kak (opMa CyIIEeCTBOBaHUS

MaTCpruun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, H3MepeHHE, SKCIEPUMEHT,
cucreMaruzamnms, Mertaadanmui. IloHsAsTMe o0 3aBHCHMMONl M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass rumnore3a. Ilonsrtue BbeIOOpKM M €€ pocToBepHOCTh. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHBEl HCKaKeHUs pe3yJbTAaTOB JKCIIEpUMEHTAa. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka kak Onojorudyeckas cucrema

2.1

Knerka — cTpykTypHO-(QDyHKIIMOHAIbHAS €QMHHIIA KUBOTO. VICTOpHS OTKpBITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIIHS, XpomMaTorpadus,
anexTpodopes, METO/T MEUEHBIX aTOMOB, nuddepeHnranibHoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJBbTUBUPOBAHUEC KIICTOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUH KIICTKH,




TEIUIOpErysaiui. MuHepaabHbIe BEIIECTBA KIETKU, WX OHOJOTHYECKasl pPOJIb.
Posib kaTHOHOB M aHMOHOB B KJIETKE.

buonornueckne momumepsl. benku.  AMUHOKHCIOTHBIA COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MENTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enko. buonoruueckue GpyHKIuu OeNKOB.
VYrneBoabl. MoHocaxapupl, AMCAXapUbl, OJUTOCaXapuabl M IOJIHCAXaPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOICTBA  yrJeBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlumuner. T'uapodumbHo-rUApOodoOHBIE cBolicTBa. Kiaccudukanus JIummaoB.
Tpurnuuepunsl, docdhonunuasl, BOCKH, cTepouabl. buonormdeckue ¢GyHKIUU
nunuaoB. OOIIMe CBOKWCTBA OMOJIOTHYECKMX MEMOpPAaH — TeKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MectoHaxoxaeHue u ounonoruueckue ¢pynkiuu JJTHK.
Bunel PHK. @yukunn PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonoruueckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kierke. CekBenuponanue JJHK.

CrtpykrypHast OWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kiIeTok: dSykapuoTHdeckass M npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuotudeckoil kineTku. Kierounass cteHka OakTepuil M apxeil.
Oco0eHHOCTH CTpOeHUusi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (PyHKIIMOHMpPOBAHHUE SYKAPHOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpaHa (rutazmanemMma). CTpyKTypa Iia3Matudeckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneruénHass nud@y3us), aKTUBHBINA (MEPBUYHBIA U BTOPUYHBIA AKTHBHBIN
Tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpuii-kaaueBoro
Hacoca. DHJOLIMTO3: MUHOIUTO3, (haronuto3. Dk3ouuto3. Kietounas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommazma. Iluto3omns. Ilutockener. JIBuxkeHune 1uTomina3mbl. OpraHouibl
kineTkd. OpHoMeMOpaHHBbIE OpraHOMABl KIJIETKU: DHJOIIa3MaTUdecKas CeTb
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpoeHHE M (YHKIMU. B3aumocsszb
O0JIHOMEMOpaHHBIX OpPraHOMIOB KJIeTKH. CTpoeHue TIpaHyJspHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
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(arpaHyJspHBIA) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpetopHas QyHKUUSA
annapata ['onpmku. TpaHcnopT BellecTB B KIETKE. Bakyoiau pacTUTEIbHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (pyHKIMM MUTOXOHApPUN M miactuj. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBHI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranoujsl kietku CrtpoeHne M (QYHKIUM HEMeMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduinameHTsl. MplieyHble  KIETKH.
MuxkpotpyOouku. Kierounelii neHtp. CTpoeHHE U [BHXKEHHE J>KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOIIAa3MbL. LIeHTpHOIb.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenKOBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOXKEHHE
XpoMOcOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTenbHOM, YKUBOTHOU, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMWIISILIUSA — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOHBIA. YUacTHe KHCIOpOoJa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe ooOecriedyeHue KIeTKH: npeBpaiieHne ATO B
oOMeHHBIX Tpoueccax. DEepMEHTATUBHBIN XapakTep peakluuidl KJIETOUYHOTO
Metabonu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA U MEXaHWM3M JICHUCTBUSL.
Kodepmentsl. Otianuns (pepMEHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peakiuii 0T pa3INYHbIX PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMYECKHUX BemiecTB B KieTke. PorocuHres. Poib
XJIOpoIiacToB B mporecce (orocunTe3a. CBetoBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusHHMe pa3nuuHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHres. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDHUIUPYIOLIHE
OakTepuu, >Keae300aKTepuu, cepoOaKTEepHH, BOAOPOAHBIC OaKTepHu. 3HAUYCHHE
XEMOCHHTE3A.

AnaspoOHble opranuszMbl. Bunel Opoxkenus. IlpoaykTsl OposkeHus U uX
UCTOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTENN OOJIE3HEH.

AdpoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIFOKO3BIL.

buonoruyeckoe OKHCIEHHE, WM KJIETOUYHOE JbIxaHWe. Poiab MHUTOXOHIpUN B
mporeccax OHMOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaxuu.

OxucmurensHoe dochopunupoBanue. [Ipenmymecrtsa aspoOHoro mytu oOMeHa




BEIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpMHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO cuHTe3a. Peannsanus HacnencTBeHHON nHpopmarmn. ['eneTrnueckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpaHcnoptHbix PHK B OuocunTe3e Oenka.
YcnoBust OuocunTe3a Oenka. KonmumpoBanue amuHOkucioT. Pons pubGocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTUBHOCTH F€HOB y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauust oOMEeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKH3HM M OoONMraTHele napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >kMBOTHBIX, pactenuid. CIINJ[, COVID-19,

conraJibHbIC U MCIUITNMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii 1uki, ero mepuonbl u peryinsmnus. MHrepdaza uW MHTO3.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B HMHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  Ilpecunrernueckuil  (HOCTMUTOTHYECKHI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permumkanusa. Ilpuaounsr perumkanum  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHUHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm pemmukanuu JIHK. Xpomocomel. Ctpoenune xpomocoM. Temomepsl u
Tenomepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonorunynsie Xpomocombl. IlosoBeie
XPOMOCOMBI.

Jenenune xietkn — MuTo3. CTaguu MHUTO3a U IMPOMCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 n nurokmHe3. brosornueckoe 3HaueHHE MUTO3A.
Perynsius mutoTnyeckoro nukia kiaeTku. I[lporpammupyemas kietouHasi rudesns
— anomnTo3.

cDYHKI_II/IOHEU'I]':HBJI ICHOMHKA

3.1

OpraHI/ISM Kak OMOJIOrHYecKasl CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTAHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHWU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
mosoBoe. Bumbl  O6ecmooro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISAIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuHosxkenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun menosa.

[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. bronorndecknii cMpIci Meiio3a
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3.3

1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[Ipen3zaponpiieBoe paszButHe. I'ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KiIEeTOK. CrepMaToreHe3 M OOTeHE3.
Crpoenue mnonoBbIX KiIeTOK. OIIOIOTBOpEHHE W 3IMOPHUOHAIBLHOE pPa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTOreHes). Craauum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jisarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpylisilus). 3akiajaka
OpraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIHMSHUE 4YacTed
pasBUBAlOLIErocs 3apoibllia (3MOpUOHANbHAs HWHAYKLMA). 3akjiaaka IUJIaHa
CTPOEHMSI KMBOTHOIO KakK peE3yJbTaT HEPaApXUUYECKUX B3aUMOJECHCTBUN TI'€HOB.
Bnusnue Ha >MOpHOHATBHOE pAa3BUTHE PA3IUMYHBIX (DAKTOPOB OKpYXkKaromien
Cpelbl.

Poct u pazBurtue xuBoTHBIX. [locTaMOpronanbublil nepuoa. [lpsmoe n Henpsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECrO3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3HayeHUE MPSAMOrO0 M HENPSMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOIO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButue pacteHuil. ['ametodutr m cropodur. Meiios B
KU3HEHHOM TMKJIe pacreHud. (OOpa3oBaHume CcIop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OII0I0TBOPEHKE Y IIBETKOBBIX pacTeHHi. OOpazoBaHue U

Pa3BUTHEC CEMCHU. MexaHu3MbI peryjianuu OHTOTCHE3a Y paCTeHI/Iﬁ 1 ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA MW  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHE IIOHSATHS W CHUMBOJEL I OMOJIOrMYHBIE XPOMOCOMBI, AJIJICIIBHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHI\/’I u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMo3uroTa, rerepo3nurora, 4Yucrad JIMHUA, T I/I6pI/I,I[LI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHbBIE MCETOABI I'CHCTHUKU! FI/I6pI/II[OJ'IOFI/I‘leCKI/II\/'I, HHTOHOFHQGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUIN

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH eInHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBaHus. Btopoill 3akoH
MeHngens — 3akOH pacllelyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. [ umores3a 4MCTOTH ramerT.

AHanuzupyrolee ckpemuBaHue. [IpomMeXyTOuHBIM XapakTep Hacl€OBAHHUS.
Pacmennenne npu3HakoB pU HEMTOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHnenst — 3aKOH HE3aBHCHUMOI'O

HaCJICJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOTO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJeA0BAaHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHAas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPENENECHUs Moja. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHhIM Moj. I'eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lnerorponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAJIEIbHBIX T'€HOB.

Kommnnemenrapuocts. Onucrtas. [lonumepus

3.4

3.5

BzaumoneiicTBue renotuna u cpensl npu GopmupoBanun Gpenotuna. I3MeHYMBOCTb
npu3HakoB. KayecTBeHHbIE M KOJMYECTBEHHbIC MpPU3HAKU. BuUabl M3MEHUYMBOCTU:
HEHAaCJIEACTBEHHAs: 1 HacJIeACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B dbopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbId psij
n BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MECHYMBOCTH.

I'enoTunmyeckas n3MeHYUBOCTh. CBOMCTBA FE€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIBI
TeHOTUIMMYECKON N3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASI.

KomOuHaTtuBHAsT M3MEHUMBOCTh. MeHo3 © TMOJIOBOM TIpOIleCC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYHUBOCTH B CO3JaHHH
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalMU. SepHbIE M IMTOIUIA3MaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiy. [IpuuuHbBl BOBHUKHOBEHHUST MYTaITH.
MytareHbl W WX BIMSHUE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleAcTBeHHON n3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHL[epHaSI U3MCHYHMBOCTHb U HACJICIACTBCHHOCTD

Kapuotun wuenoseka. MexayHapoJHas TMporpaMma HCCIEIOBaHUS TE€HOMa
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKH  YEJOBEKAa: TIEeHEAJIOTMYECKUH,
OJM3HEIIOBBIN, IIUTOTCHETUYCCKU, MONYJISIIUOHHO-CTATUCTUYECKHA,
MOJIEKYJIAPHO-TEHETUYECKHI. CoBpeMeHHOe omnpeaeseHue TCHOTHIIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHCIIE C IOMOILBIO
[MIP-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIeICTBEHHOMN
MIPEIPACTIOI0KEHHOCThIO. 3HAYCHHE MEAWIIMHCKOW T€HETHKU B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIETKU
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JlomecTuKalus U ceseKIus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT000pas3usi KyJbTYPHBIX PACTECHHH.
Posp cenexuyu B CO31aHMM COPTOB pacTeHUM M MOpoA *kUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsAJOB B HACIEICTBEHHOW u3MeHunBocTH H.U.
BaswuiioBa, ero 3naueHue At CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIUMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUYJIbHBIH. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
pou3BoauTeNiel Mo NoroMcTBY. OTOOpP MO TE€HOTUIYy C HOMOILBIO OLEHKHU
(eHoTHNa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKITMOHHOM pa0boThl. PannanmoHHbIH 1
XUMHUYECKMH MyTareHe3 Kak HWCTOYHHMK MyTalMi y KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPEJAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust nCXOAHOT0 MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumonnoB. BuyrpuBuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpelliMBaHME, WIM ayTOpPHIMHI.
I'ereposuc u ero npuuusbl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTkeHus

CEJICKUIMU PACTEHUI U )KUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAaHEBBIE KYJIBTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapakTepUCTHKa. TpaguluoHHAas  OHOTEXHOJIOTHS:
xjie0orneyeHre,  MOJy4YeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOUOJOTHYECKUX TEXHOJOTH.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OILIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Merton TpaHCIUIAHTaUUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpynpoBanue pexkomOuHanTHbIX JIHK. JlocTukeHus W MepCeKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHHu4€CKOro Mmupa

buonornyeckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cUCTeMa
opranudeckoro wmmupa. I[lpuHiunel kinaccudukanuu opraHu3moB. OCHOBHBIE
CHCTEMATHYECKUE TPYIIILI OPTaHU3MOB.

OCOOECHHOCTH CTPOCHHUS M JKU3HEAEATENBHOCTU OJHOKJIETOYHBIX OpPIaHU3MOB.
bakrepuu, apxeu, 0THOKJIETOYHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IPYTrHUe
IMPOTHUCTHI. KononnanpHbie OpraHHU3MBlI. HBI/I)KGHI/Ie OOHOKJICTOYHBIX OPIraHU3MOB!
amMEOouIHOE, KT'YTUKOBOE, PECHUYHOE. 3allUTa Yy OJHOKJIETOYHBIX OpraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHHU3MOB. Takcucer




4.2

4.3

4.5

4.6

MHorokJieTouHbIe pacTeHUs. B3auMOCBA3b YaCTER MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpasoBarenibHas, IOKPOBHAas, MPOBOAAIIAs, OCHOBHAs, MEXaHUYECKasl.

OcobenHocty cTpoeHUs, PYHKIUN U PACIIOIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHnd. @YHKIUU OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBbI U
Hactuu. llornomienue BOJBI, YIJIEKUCIOTO Ta3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuii. Auddys3us razoB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cuUcCTeMbl pacTeHui. Bbpimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacTteHuid. Kyrukyna. CpencrBa MacCMBHOW M XMMHUYECKOM
3amuThl. OUTOHLIUIBI.

PazgpaxxuMocTs M perynsiuus y opraHu3mMoB. Pa3zgpakuMocTe M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa M UX 3HAYCHHUE

MHOroKk/IeToYHble  KMBOTHBIE. B3aMMOCBS3b  4acTeil  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, Oopradbl U CUCTCMbI OpPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTEIUalbHas, COCIWHUTEIbHAsA, MBbIIICYHAs, HEpBHas.
OcoOenHoctu cTpoeHus, (QYHKUMH U pacmoiioKeHUsT TKaHeld B oOpraHax

JKHBOTHBIX U YCIIOBCKA

Opranel U CUCTEMBI OPraHOB KUBOTHBIX. DYyHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE W THUIbl COETUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX KMBOTHBIX. IluTanue sxmBoTHBIX. I[luTanue
MTO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kMBOTHBIX. KoxkHoe abixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOCHUS
JNErKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4ellioBeka. MexaHu3m
BEHTWISIIMK JIETKUX Yy NTUIl W MJIEKONUTAomMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcnopT BemecTB y XMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucreMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI NO3BOHOYHBIX >KMBOTHBIX. BblieneHue y opraHusmoB. Beinenenue y
XKUBOTHBIX. CoKpaTUTENnbHbIE Bakyosn. Opransl BbiaeneHus. CBsA3b MOJIOCTH Tela
C KPOBEHOCHOW M BBIIEINUTEIBHOW CUCTEMAMH. BblaeneHue y IO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. [IOKpoBBI U HX

MIPOU3BOTHBIE.




5.1

PaznpaxkxuMocTh U peryisnus y opranu3MoB. Pa3apaxuMocTs Yy OJHOKIETOUHBIX
opranm3moB. Takcuchl. Pa3apakMMOCTh W PEryJsius y MHOTOKIETOYHBIX
pacteHuii. PocToBbie BelecTBa U MX 3HAUYCHHE.

HepBHas cucrema u pedieKTOpHasi peryJisiiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnsl. DBONIOIMOHHOE YCIOKHEHNUE CTPOCHUST HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka amroputmMoB u mnporpamMMm s 3¢GHEKTUBHON (HYHKIIMOHATBLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U 4EJIOBEKA
OpraHu3M 4e0BeKa U €ro 310pOBbE

Oprasbl 1 CUCTEMBI OPTaHOB yesnoBeka. OTebl TOJIOBHOTO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast perynasuuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesoBeKa. JKene3bl SJHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycioBHbIe U YCIOBHBIC PEIICKCHI

5.2

5.3

3amuTa opranuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPJIbHBIA MMMYHHTET. BpOXAEHHBIH, TPHOOPETEHHBIN crenuduyecKuii
umMmyHuTeT. Teopuss  KIOHaJIbHO-CeNEKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Pomb

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepie, KpOBEHOCHbIE COCYAbl U KPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynasuus

5.4

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucTteMa deloBeka. JlpIxarenmbHas TOBEPXHOCTh. Perymsiust  JbpIXaHUs.

JIpIxareabHbIe 00BEMBI

5.5

5.6

[TumeBapurenbHas cucreMa uenoBeka. OTHenbl MUIIEBAPUTENBHOTO TPAKTA.
[InmeBapuTenbHble  XKene3bl.  BHYTpHUIIONIOCTHOE M BHYTPHUKIJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBonaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. unbTpanus, cekperus 1 00paTHOE BCachIBaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpa3zoBaHuEe MOYH Yy YETIOBEKa

5.7

HBI/I)KGHI/IG YeJloBeKa: MbImieuHass cucreMa. CKeleTHBIS MBIIIOBI U KX pa60Ta.

CTpoeHHe U TUITBI COEAMHEHUS KOCTEH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorionHas  Teopust Y.  JlapBuna. [Ipenmochiiku — BO3HUKHOBEHUS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIbHOCTb 4. Z[apBI/IHa.




JIBmkymue cuiiel 3Botonuu BUaoB no Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTerndeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtorun. CoBpeMEHHAas HBOJIOIMOHHAS OMOJOrHs. 3HaYCHHE BOJIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimus Kak ayeMEHTapHas eauHuna 5BooLMHU. COBPEMEHHBIE METObI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (QAKTOpPhl (ABIKYIIME CHJIBI) OSBOJIONUH. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleleil B momymsauuax. OQdexr
OCHOBATEJIA. Murparuu. W3onsmus TOTYJISLIAMN: reorpaduueckas
(mpocTpaHcTBeHHas ), Orooruueckast (penpoyKTUBHAs ).

EctectBennbiii  or6op — HampaBinsoomuid  dakrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUH, Pa3pbIBAIOLIUI
(mm3pynTuBHbI). [TonoBoit 0TOOP.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJbTaT  MHKPOIBOJIOLUU.
Bo3HukHOBeHHE  TPUCIIOCOOJNIEHMNH y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantamuu. [Ipumepsl npucnocoOnenuil y opranu3MoB. OTHOCUTEIHLHOCTh
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BunooOpasoBanue kak pe3yibTaT
MUKposBotoru. M3onmsamus — kiroueBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUIECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansays). JJMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl HOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
O0ropazHooOpazusi. MUKpPOIBOIIONMSA U KOIBOJIOIMS TMApa3uTOB U HX XO35EB.
Mexanu3mbl pOpMHPOBAHHUS YCTOMUYMBOCTH K AaHTUOMOTHKAM M CIIOCOOBI O0OPHObI

Cc HeH

6.3

Metoapl u3ydeHUsT MaKpOAIBOJIOIUHU. [laseoHTONIOrHYeCKue METOMbI M3YyUCHHS
sBoonni. [lepexonubie GopMbl 1 PUIIOTEHETUYECKHE PSIBI OPTAaHHU3MOB.
buoreorpaduyeckue Meroapl u3ydeHus sBomornun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckne odiaactu 3emin. Buasi-sHneMuxu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YUCHUA




6.4

3BONIOUMU. ['€HEeTHYEeCKHEe MEXaHU3Mbl 3BOJIIOIMM OHTOTE€HE3a U TMOSIBICHUS
SBOJIOUMOHHBIX ~ HOBIIECTB. [ OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPraHbl.
Pynumenrtapubsle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJbl  W3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PUIOTCHETHYECCKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (mpaBuia) 3BojtonuU. HeobpaTMMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUN

Hayunble rumoTe3sl MNPOUCXOXKICHUS KHU3HU Ha 3emiie. AOHOreHes H
naHcnepMus. JJoHay4Hble IPEACTAaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMOHU3M).
I'unoTe3a MOCTOSAHHOTO CaMO3apOXKIAEHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHM4eckod 3Bojrouuu. [lnanerapHas (reonoruueckas)
IBONIIOLIMSI. XHMHYEcKash HBOJIONUSA. AOHMOTeHHBI CHHTE3 OpraHMYeCcKHX
BemiectB u3 Heopranuyeckux. Ombeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB u3 MoHoMepoB. KoanepBartnas runore3a A.M. Onapuna, rumnoresa
nepsuuHoro OynboHa JIk. XongeitHa, reHerudeckas rumnorte3a I'. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyueHus. Vckomaemble OpraHUYeCcKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENBbHAS M a0CONIOTHAsT T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasua: 0Hbl, Ipbl, HEPUOJBL, JTOXH.

HavanpHble sTansl oprannueckoil sBomonuu. IlosBieHne u 3BONIONMS NEPBBIX
KJIETOK. OBONIONUA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MEePBbIX Ha 3emile COOOIECTB.
Crpomaronutsl. [IpokapruoThl U 2yKapHOTBHI.

ITpoucxoxaeHue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIpoucxokeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOMIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMop(do3bl
pactenuid. Bbixox pacrenuit Ha cymry. IlosBieHue CHOpOBBIX pacTeHHN U
3aBoeBaHMe MMM cymd. CeMmeHHble pacTeHus. [IponcXoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamlbl H3BOJNIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMoOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpaoBbIe KUBOTHBIE. JKU3HB B BOJIE. DBOJIONUS TTO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxaeHre MIEKONMUTAIOMIUX U
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ntun. [lpuamun xmrodeBoro apomopdos3a. OcBoeHue OECHO3BOHOYHBIMU H
[MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazuTune xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeu, MpoTepo30u, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMAaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTaB aTMOC(EPEHI.

MaccoBble BBIMUPAaHHS — 3KOJOTHYECKHE KPHU3UCHl mpoiuwioro. [Ipuuunsl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIIOTUYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum antpomosnoruu. Mertonsl anTponosiorud. CraHOBIIEHUE
IIPEICTAaBICHUH O MPOUCX0KIEHUH uenoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO 4enoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE IMOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($H3HO0TIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTIn4ms 4enoBeKa OT KUBOTHBIX. [IpsAIMOX0KIeHNE U KOMILIIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHON
CUCTEMBI.

JBwxyne cuibl ((akTopsl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAIbHEIC.
CooTHouleHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaluM AaHTPOIIOTe€HEe3a. ABCTPAIIONIUTEKN — ABYHOTHE MIPENKH JIFOJIEH.
YenoBek  yMenblid, TEpBbIE  H3TOTOBJIEHUSA oOpyaud Tpyna. UYenosek
MPSMOXOJANINN M TIEPBBIM BBIXOA JoJel 3a mpenensl Adpuku. UYenmosek
reiienb0epreckuii — o0 NpeoK HeaHJepPTaJbCKOrO 4YeJOBeKa U 4YeJoBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBeKk pa3yMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a IpeneiaamMu AQpukH.

DOBONIONUS COBPEMEHHOI'O ueloBeKa. EcTecTBeHHbBII OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHBINH mporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3(PQHEKT OCHOBATENSA» B MOMYJISALMUIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckue pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpaJlo-HerpouJHass  (dKBaTOpHUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). BpeMss M IyTH pacceleHHs YelloBeKa I10 IUIAHETE.
EnunctBo  uyenoBeueckux pac. HayuHas  HecCOCTOSTENbHOCTh  pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKaroIled Ccpeabl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJIO0BCKAa

OKOCHUCTEMBI U MMpUuCymue UM 3aKOHOMCPHOCTHU
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Pazpnensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMHU.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpUPOAHbIE W JiabopaTopHble. MojenupoBaHUe B JKOJOTUU. MOHUTOPHUHT

OKPYKaIOIIIEH CPebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okosorndyeckue (akTopbl U 3aKOHOMEpHOCTH ux JAedcrBus. Knaccudukanums
9KOJIOTUYECKUX  (PAaKTOpoB: albumoTHyeckue, OUOTUYECKHE, aAHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJOrW4yeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TomnepantHOCTh. DBpHUOUMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue daktopel. CBET Kak sKojorudeckuii akrop. JleicTBrue pasHbIX
YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHM M JKMBOTHBIX 10 OTHOLIEHMIO K cBeTy. CHUrHajgbHas pojib CBETA.
doTonepruoausm.

Temnmepatypa kak okonorumdeckuii ¢akrop. JlelicTBue TemmepaTrypbl Ha
opranusmsl. [ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxunocts kak skonornyeckuit ¢akrtop. IIpucnocobnmenus pacreHMd K
MoJIICp KaHUI0 BoJHOTrO Oananca. Kimaccudukaius pacTeHH MO OTHONICHHIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILHAs, IOYBEHHas,
ryOMHHAass  NOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
0CcOOEHHOCTH Cpel OOWTaHus OpPraHu3MoOB. lIpucmocoOIIeHUS OpPraHu3MOB K
KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. IIprcrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennvie Gopmbl opranusmoB. [lonstue o xusHeHHON ¢opme. JKu3HEHHBIE
(GbopMBI pacTeHMi: JepeBbs, KyCTapHUKU, KYCTapHUYKH, MHOTOJICTHHE TPAaBBI,
oJiHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue ¢akropbl. Buasl OMOTHMUYECKHMX B3aUMOJECHCTBHUI: KOHKYPEHLHUS,
XHMIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmuueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJICHCTBUN Uil CYIIECTBOBAHUS OPraHU3MOB B Cpele

oOuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTECPUCTHUKU TOIMYJIAIHUN. HOHYJ'IHHI/ISI Kak Ouoyornyeckas

cucrema. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U 0COOEHHOCTEH
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OMoJ0TUM BHIIOB B (DOPMHPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIUN.
OcHOBHBIE TOKa3aTeNu MOMYJSUUU: YUCICHHOCTb, IUIOTHOCTb, BO3pAacCTHAs U
MOJIoBasg CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MHUTpaLUs.

DKoJyioruueckasi CTpykrypa mnonyisuud. OIeHKa YUCICHHOCTH TOIMYJISIUH.
JluHaMuKa nomyisuuyu U €€ peryisanus. bUOTHYeCKui NMOTEHIUa MOITYJISLUN.
MogaenupoBanre JAWMHAMUKKA —nonyisinud.  KpuBble pocta  YKMCIEHHOCTH
nonynsauuu. KpuBble BbDKUBaHUS. Perymnsiuss 4MCIE€HHOCTH MOMYJISUUNA: pOJb
(akTopoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. DKOJIOTUYECKUE
crpareruu BunoB (r- u K-crparerun).

[Tonsatne 00 »SKoJOTMYECKOW HUINE BUAa. MectoobuTanue. MHoromepHas
Mojenb dKkojorndeckod Humm Jx.M. XarunHcona. Pazmepbl 3KOJOTHMYECKOH
Huiy. [loTennuanbHas 1 peaaTu3oBaHHAs HUIIIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEICHUS W MHUIPAIlMd  YKUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buoneno3 u ero crtpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoIleHO3e. JKOocHcTeMa Kak OTkpbiTas cucrema (A.lx.
Tencnu). OyHKIIMOHAIBHBIE OJOKM OPraHU3MOB B JKOCHUCTEME: MPOAYIIECHTHI,
KOHCYMEHTHI, peayueHTbl. Tpodudeckue ypoBHH. Tpoduyeckue Henu U CETH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M Wbl B 3KocHcTeMax. Kpyrosopot
BEILIECTB U MTOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM IKOCUCTEMBI. buomacca u mpoayKuusi. DKOJIOTHUECKUE
MIUPaMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHbsle 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuunbie U
BTOPUYHBIE CYKIIECCMM M WX TMPHYMHBL. AHTPONOTE€HHBbIE BO3JCUCTBHUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCHUCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucreM. ['opozckas ¢iopa u
¢dayna. CuHaHTpOMU3alKs TOPOACKON (payHbl. buonornueckoe u Xo3siiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHepruM U BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TOMYJSIMUA U OSKOCHCTEM B YCIOBHUSX €CTECTBEHHBIX H

AHTPONOT€HHBIX BO3ECUCTBUN

buochepa — oOmemnanerapHas o6onodyka 3eMyH, TA€ CYIIECTBYET WU
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cyliecTBoBasa kHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6nactu
6uocdeps u e€ coctas. KuBoe BerecTBo 6Mochepsl 1 ero GyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
riobanpHOM  dKocucTeMbl.  J/luHamuueckoe  paBHOBecMe B Ouocdepe.
KpyroBopotbl BemiecTB M OHOr€OXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmuuHOCTS siBNCHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonsatrne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJpA,
XBOMHBIE Jleca, CMELIAaHHbIE U IIUPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHMYECKHE Jieca, BBICOKOTOphi. Kimmar, pacTUTenbHBIA U
KUBOTHBIA MHp OMOMOB CYIIIH.

Crtpykrypa U (QYHKLIHS XKUBBIX CHUCTEM, OIICHKAa MX PECYpPCHOIO IMOTEHIMAla U
onocdepHbIX QyHKIUN

DKOJOTHYECKHe KPU3UCHl U MX MpUUMHbL. Bo3nelicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
Oxpana BoaHbIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPONOTeHHOE BO3JICHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIA Mup. OxpaHa
PaCTHTEIHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBIL.
Kpacubie kauru. Ocobo oxpansembie npupoansie tepputopun (OOIIT).
Boranudeckue cazpl ¥ 300J0THYECKHE TAPKU.

OcHOBHbIE TPHUHIMIBI YCTOMYMBOIO PpA3BUTHUS YEJIOBEUECTBA U MPHUPOIBIL.
PammonanbHOe  MPHPOJOINONB30BAaHHE W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buosnorus. buonorudeckue cucreMsl u miporiecchr; 10 kiacc. yriayOneHHoe
ooyuenne TepemoB A.B., Iletpocoa P.A. O6mecTBO ¢ OrpaHUYCHHOM

otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
https://edsoo.ru/konstruktor-rabochih-programm/

https://infourok.ru/

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://fipi.ru/

https://bio-ege.sdamgia.ru/?fphp
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