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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ydeOHOMy mnpenMery "buomorus" (mamee - Ouojorus) Ha
YpOBHE cpenHero obmiero obpazoBanusi paszpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit denepanumy,
®I'OC COO, Konmenuuu npenoaaBanus ydeOHoro mpenmera «buomorus» wu
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJTHUM M3 KOMIIOHEHTOB IMpeAMETHOU obiacTu «EcTtecTBeHHO-
HayuHble TmpeaMmeTsl». CornmacHo mnonoxkeHussMm @OIOC COO mnpoduibHbIE
yueOHbIe TPEIMEThl, U3ydyaeMble Ha YriIyOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepeHnmanmu  00ydeHUST Ha YPOBHE cpeaHero oOmiero oOpa3oBaHusl U
IpU3BaHbl OOECIEUNUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpPEIHUM
o0IIMM, CPETHUM IpOo(ecCHOHABHBIM U BBICUIMM 00pa3zoBaHueM. B To ke Bpems
KOKABIA M3 3TUX YYEeOHBIX MPEAMETOB JODKEH ObITh OPUEHTHPOBAH Ha
IMPUOPUTETHOE pelIeHUuE O0O0pa30BaTEIbHBIX, BOCHUTATENBbHBIX M Pa3BUBAIOIIMX
3a/lay, CBSA3aHHBIX C MpodopueHTanuerd o00ydJaromuxcsi U CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM Hay4yHOTO 3HaHMs, CBS3aHHOTO C OHOJIOTHEH,
MEAMIMHOM, SKOJIOTHEH, ICUX0I0rHeH, CHOPTOM UIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorua" maér mpeacTaBiieHHE O
eI M 3ajJadax HM3ydeHusl ydeOHoro npenmera «buonorus» Ha yriyOa€HHOM
YpOBHE, ONpeAeIsieT 00s13aTesIbHOE (MHBAPUAHTHOE) MPEMETHOE COJIEpKAHUE, €T0
CTPYKTYpUpOBaHHE IO pa3ieaaM U TeMmaM, paclpeleieHre MO0 Kiaccam,
PEKOMEHJIyeT TMOCJIEeI0BAaTeIbHOCTh M3YYEHHUs Y4eOHOro Marepuaja ¢ Yy4EToM
MEXMPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JOTUKKA y4eOHOTro Mpolecca,
BO3pPAaCTHBIX OCOOEHHOCTe oOywaromuxcsi. B mnporpamme mno Ouonoruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C M3yYy€HUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyiaromaps 4YeMy  IPOCMATpPUBACTCS
HAIpaBJIEHHOCTh HAa  MOCJENYyIOIlee pa3BUTHE  OMOJIOIMYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUNA O 370pOBOM 00pa3e >XKH3HHU, Ha
BOCIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpy)Kawlled mnpupogHoi cpeae. B
nporpaMMe Mo OHOJIOTMM TaK)Ke IMOKa3aHbl BO3MOXKHOCTH y4eOHOTro IpenMeTa
«buonorusiy B peanuzanuu  TpedoBanuii PI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METANpeAMETHBIM W TMPEJAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMHpPOBAaHUM OCHOBHBIX BHUAOB Yy4€OHO-MO3HABATEIBHOM  JIESITEIIBHOCTU
oOyJaromuxcss MO0 OCBOCHHMIO COAEpX aHHUs OHOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buosorus» Ha ypoBHE cpeqHEro oduiero oopa3oBaHuUs
3aBepiiaeT Ouojoruyeckoe oOpa3oBaHHE B IIKOJE€ W OpPUEHTUPOBAH Ha



pacimiMpeHue U yriayOieHue 3HaHWW OOyYaroIIMXCs O >KMBOM MPUPOJIE, OCHOBAaX
MOJIEKYJIIPHON M KJIETOYHOW OHMOJOrMu, 3MOPHOJOTUA W OHOJIOTMH Pa3BHUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOJIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YrIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K MOCIEAYIOIMIEMY IMOJYyYEHUIO
OuoJiorn4eckoro  oOpa3oBaHuMs B By3aX M OpraHu3alMsix  CpEeIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHMs COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TIPU HU3YYEHUU  OOy4YaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX Pa3feioB OMOJOTUUA HAa YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHHS TOMY4yalOT pa3BUTHE. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTHYECKHME 3HAHUS O PACTCHHSIX, XUBOTHBIX,
rpubax, OaKTepusx, OpraHuU3Me YeNIOBEKa, OOIMMX 3aKOHOMEPHOCTAX >KU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U IOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTUPBI IJI MOCIEAYIOLIEro
BbIOOpa mipodeccur. Bo3MoxkHa Takke MHTErpaius OHOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSAMHM, TOJYYCHHBIMH OOYUYAIOIIUMUCS TIPH H3yUYECHUU
(Gu3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mporpammbl 1o ydeObHomy mnpenmery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH UM 9SBOJIOLUOHHBIM MOAXOABI K HW3YYEHHIO OHOJIOTHH.
CornacHoO UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIC IS KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3alliy, IBOJIOLNN OPTaHUYECKOT0 MHUpa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKoro paszHooOpasust miuaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOrMM, SMOpPUOJIOTUH U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEJICKIUH, OMOTEXHOJOTHH U CHUHTETHYECKOM
OMONOTHH, AKTYyaJM3UPYIOTCS 3HAHHUS OOydYarommxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, Qusnonoruu uenoBeka. B 11 kmacce wu3ydaroTCsi 3BOJIIOLMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00ecleUUTh  OCBOCHHUE
00yJaroIuMHUCs: OMOIOTUYECKUX TEOPUH M 3aKOHOB, HJIeH, MPUHITUIIOB U TPaBUJI,
JIEkKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MUPa, 3HAHUH O
CTPOCHHHM, MHOTO000pa3sMM M OCOOEHHOCTSAX KIJIETKH, OpraHu3Ma, IMOIYJIALHNH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHIKEHUAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aClIeKTax OMOJOTHYeCKUX 3HaHUM. J{is
pa3BUTUA M TOAJEP)KAHUS MHTEpeca OOydarolmuxcs K OWONOrMH HapsAgy Co
3HAYUTEIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPKaHUH MPOTPaAMMBI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBJICHHS U Pa3BUTHUS
TOM WM MHOW oOjacTu OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PEIICHUE BAXKHEUIITNX OMOJIOTHIECKIX U IKOJIOTUIECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOa&éHHOM YpOBHE —
OBIAJICHHE  OOYyYalOUIMMHCS  3HAaHUAMU O  CTPYKTYpHO-(YHKIIMOHAIHHOU
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOrO paHra MW NpUOOpEeTEeHHE YMEHUH
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON obiactu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJyiorueid, Wi K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTikeHne 1enu Mu3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud M OCOOEHHOCTAX OHOJIOTHYECKUX CHCTEM (KIIETKa,
OpraHu3M, MOMyJsALus, BUJ, ONOTeo1eH03, Onocdepa); 0 BHLAAIOIMIMXCSA OTKPBITHIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHHME OOy4YaroIMXCS C METOAaMHU TO3HAHUS KUBOW MPUPOJBIL:
UCCJIEIOBATEIbCKUMU  METOJlaMd  OMOJIOTMYECKUX HayK (MOJIEKYJISIpHOU U
KJIETOYHOW OHMOJOTUH, SMOPHUOJIOTMM W OWMOJOTMM pa3BUTUSA, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTMH, TaJICOHTOJIOTHUH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITEIbHOTO  IPOBEAEHUS  OMOJIOTMYECKUX
UCCIEeNOBaHU B JjabopaTopum M B Mpupoje (HaOMroIeHHe, HW3MEpEHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBlaZicHue OOy4YaloIMMHUCS YMEHHUSIMU: CAMOCTOSATEIbHO  HaXOJAWTb,
aHAJIM3UPOBaTh M MCIIOJB30BaTh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJOTUEH M CUMBOJMKOM; YCTAaHABJIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM M  COIMAJIbHO-3KOHOMUYECKUMH U  3KOJOTMYECKUMHU
npo0jemMaMu 4YeJIOBEYECTBA; OLICHMBATh MOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILIEHUIO K OKpYXKarollel NpupogHON cpene, COOCTBEHHOMY 3/J0pPOBbIO U
3I0POBBIO  OKPYKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTh W COOMIONATH  MEPHI
npoPHUIaKTUKKA MH(MEKIIMOHHBIX 3a00J€BaHUl, TPABUIIA MOBEACHUS B MPUPOLE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOW KU3HEAEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TMPUPOAHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BuUTHE Y 00yUYaIOIIUXCSI HHTEUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B IMpOIlECCEe 3HAKOMCTBA C BBIIAIOHIMMHUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €10 MpoOJieMaMH, METOA0JIOTUEH
OMOJIOTMYECKOTO U CCIIEI0BAHMS, POBEICHUS AKCIIEPUMEHTAIbHBIX
UCCJIEIOBaHUM, peleHus: OMOJIOTMYECKUX 3a/1a4, MOJCIUPOBAHUS OMOJIOTHYECKIX
00OBEKTOB U MPOIIECCOB;



BOCIHUTAHHUE y 00YyYAIOIMIMXCS [IEHHOCTHOTO OTHOILIEHUS K *KUBOW MPHUPOJIE B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHKE SKOJIOTHUECKOH,
IFeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KYJIbTYpbl TMOBEJIEHUS B MPHUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOIIMMHUCS  KOMIIETEHTHOCTH B PAllMOHATLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOZCHHE MpPaBWJI TIOBEIEHUS B TMPHUPOIE, OXPaHb
BUJIOB, 9KOCUCTEM, Oroc(hepsl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3[I0POBBS
OKpYXXaloIuX  Jrojied  (coOmromeHuss Mep nOporiakTuku — 3a00JieBaHUH,
oOecrieueHrue 0E30MaCHOCTH >KU3HEAESITEIbHOCTH B YPE3BbIUYAMHBIX CHUTYaIUAX
OPUPOTHOTO U  TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHWe  YCIOBMH  JUIsl  OCO3HAHHOTO  BBIOOpa  OOyYarolIMMHCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPACKTOPHH, CrocoOCTBYyOLIEH
HOCIEAYIoMEMY NPOPECCHOHATBHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO11ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpeaHero odiiero odpazoBanus, coctasiser 204 yaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

Ot0op OpraHu3zauuOHHBIX (OPM, METOJOB M CPEACTB 0OydeHHUs OMOJIOTHUU
OCYIIECTBISIETCS ¢ Y4ETOM CHEHU(PHUKU €ro COACpNKaHWs M HANpaBIECHHOCTH Ha
OpOAODKEHHE OHMOJIOTMYECKOTO O00pa3oBaHWsT B  OpraHU3alUAX  CPEIHETO
poeCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YUYEHUU OMOJIOTHH Ha YTTyOJIEHHOM YPOBHE
SBIISIETCS TIPOBEJECHUE JIA0OPATOPHBIX M MpakTHdecKkux padbor. Taxxke ydactue
0Oy4aroluxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENBCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENIeTCS y4YUTelleM Ha OCHOBE  HUMEIOUINXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPKXAHUE OBYYEHUSA
10 KITACC

CopnepkaHue TporpaMMBbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B MHPOBEPKY
rocyJaapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OnoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ovonoruu.  buonormyeckue HaAyKd M HM3ydYaeMble MMHU  MOPOOJIEMBI.
@yHIaMEHTaJIbHbIC, NPUKIAAHBIE W IIOWCKOBBIE HAy4YHBIC HCCICIOBAHHUS B
OHOJIOTHH.

3HaueHue OMOJOTUM B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYUHOMU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosorued. 3HayeHUEe OUOJIOTMU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULMHE, CEIbCKOM  XO3sMCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE MPUPOBI.

JeMmoHCTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. 11aBnos, 1. . Meunnkos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMHM C JOpYrUMU HaykKammu», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. )KuBble cucTeMbI M UX U3yYeHHUE

JKuBble cucteMbl Kak mpeaMer uzydeHusi Ouosnoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JMCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTH, CaMOOPIraHU3aIus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldu HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIIETOYHBIMH,
TKAHEBBIH, OpTaHW3MEHHBIM, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(Ouoreouenotuueckuit), oOuocdepuniii. Ilpouecchl, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKu3Hb Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaromue KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3ydenue xuBbIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmromenwue,
U3MEPEHUE, JKCIIEPUMEHT, CUCTEMaTU3anus, MeTaananus. [lonsatue o 3aBucumon u
HE3aBUCUMOMN IiepeMeHHOU. IlnaHupoBanme skcnepumenra. [loctaHoBka u
npoBepka rumnote3. Hynesas runote3a. [lonsitue BIOOpPKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIllEHKa JOCTOBEPHOCTH IMMOJYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HMCKaKEHUSA pE3yJNbTaTOB JKcnepumeHta. llonsatue
CTaTUCTUYECKOTO TECTA.

JleMmoHCTpauuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUdUd KUBOU
npuponb», «CTpoeHHE KUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YeJIOBEUeCKoro opranuszma», «buoreorenos», «buocdepay, «Metoab
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «/cnosb30BaHWE PA3JIMYHBIX METOJOB IIPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorusi KjieTkn

Kimerka — cTpyKTypHO-QYHKUMOHAJIbHASI €QUHULA KuBoro. Kcropus
oTKpbITUs KieTku. PaboTel P. I'yka, A. JleBenryka. Knerounas teopust (T. 11IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOKEHUS COBPEMEHHON KJICTOYHOU
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX ATOMOB, AU(EepeHInanbHOE
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanmvix
K1emok. DIEKTpOHHAasT MUKpocKomusa. Kougokanvnas mukpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JemMmoHCTpanuu

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

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOI», «IEKTPOHHBIH MHUKPOCKOID,
«HMcTopus pa3BUTHS METOIOB MUKPOCKOIIHI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «/3ydeHne MeTOAOB KIETOYHOW OHOJIOTHUH
(xpomartorpadusi, saexrpodopes, auddepeHranTbHoe EeHTPUGYTUPOBaHNE,
[1LP)».

Tema 4. Xumuueckasi opraHu3anus KJIeTKn

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OUOJIOruueckas
pob. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BeLIECTBA KIETKHA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousekysbl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukanuss  OGenkos.
buonornyeckue Qynkuun 0enkoB. IIpuonsi.



VYraeBoasl. MoHOCaxapu/bl, AUCaXapybl, OJIUTOCAXaPUIbl U MOIUCAXAPUIbL.
OOmuit  mnaH CcTpoeHHss H  (U3MKO-XMMHYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlununpl. 'aapodunbHO-TUIPOdOOHBIE cBOMcTBA. Knaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOIOTHYECKIMX MEMOPaH — TEKYUYECTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. Ilpasuiio Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecTtoHaxoxaenune u omonorndeckue Gpynkmuu JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckne cBszu B Mosekyle ATO.
buonornyeckue pynkuun ATD. BoccraHoBIEHHBIE TEPEHOCUUKH, UX (HYHKIIUU B
kietke. /Jlpyeue Hyxneozuompugocghamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHYECKHE U OMo(dU3NUYECKUEe UCCIEHOBAHUS
CocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyl. Mooenuposarue
CMpPYKmMypsl U QYHKYUL OUOMONIEKYN U UX Komniekcos. KomnvromepHuiti ouzaun u
Opeanuyeckull cCuHme3s OUOMOJIEKY U UX HENPUPOOHBIX AHANO208.

JemMmoHCTpanuu

[Toptpetsi: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

[uarpammsbl:  «PacnpeneneHrne XHUMUYECKMX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuubr u cxemsbl: «llepuomnueckas Tabivila XUMHUYECKHUX AIIEMEHTOBY,
«CTpoeHue MOJIEKYJibl BOJbI», «BelecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYyJbl», «CTpoeHHEe MOJIEKYI
yrieBosioBy, «CTpoeHue MOJEKyl JunuaoB», «HyKIeMHOBBIE KHCIIOTHDY,
«Ctpoenue monexkynbl ATDO».

ObopynoBaHue: XuMUYECKas Mocyia U 000pyI0BaHuUE.

JlabopaTtopHasi pab6ora «O0Hapy)eHUE OEITKOB C MOMOIIBIO Ka4ECTBEHHBIX
PEAKLINIY.

JlaGopatopnass  paGora  «lccinegoBaHWe ~— HYKIEMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenue u GyHKIIUN KJIETKH

Tunbel KJIETOK: JyKapuoTHYecKas U mpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATIBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIeCKOi KiIeTKU. KiieTounasi cTeHka OakTepuil u apxe.
OcoOeHHOCTH CTpOEHHUs] TeTepoTpoHON M aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MecTo U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenue u GyHKIMOHUPOBaHUE HYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IMIa3MaTHYECKYI0 MEeMOpaHy: MacCHUBHBIN
(muddysusa, obneruéunas audQys3us), aKTUBHBINA (IIEPBUYHBIN U BTOPUUHBIN
akTUBHBIK TpaHcropT). Ilomymponuniaemocts MemOpaHbl. PabGoTta Harpwuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (parorurto3. Dk3o1uTo3. Kietounas
crerka. CTpyKTypa ¥ QyHKIIMH KJIETOYHON CTEHKHU PacTeHUM, TPHOOB.

[uromnasma. [{urozomns. [lutockener. [IBuxkenue nurorazmbl. Opranou bl
kieTkd. OnHoMeMOpaHHBIE OPraHoMAbl KJIETKU: SHJIOIUIa3MaTHYeCcKas CeTh
(BIIC), anmapar ['onbmxu, JTU30COMBI, UX CTpoeHHe M (PyHKIUU. B3auMocBs3b
OJIHOMEMOPAHHBIX OPraHouAOB KieTKH. CTpoeHHE TpaHyISIPHOTO PETHKYJIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. Cunte3 pacTBOopuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [I'magkuii  (arpaHyfsipHbI)  3HIOIUIA3MATUYECKUN
petukynyM. CekperopHas ¢yHkius anmaparta ['onbmku. Moougurkayusa 6enrkos 6
annapame [onvoxcu. Copmuposka benxos 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pactutenbHbIX KieTOK. Knetounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKM:  MHUTOXOHJPUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuu u naacmuod. Cumouozenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MUTOXOHApuN u tuiactun. l[lepBuunsie,
BTOPUYHBIE W  CJOXHBIE  TUIACTUAB  (POTOCHMHTE3UPYIOIMIMX  DYKAPHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHrne U GyHKUIMH HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKHU. PuGocomsl. IIpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Mmuxpoghuramermol. MplllIEUHbIE  KIETKH.
Axmunogvle KOMNOHeHmbl HeMblueunblx Kiemok. Mukpotpybouxku. Knetounsiit
ueHtp. CrpoeHwe W JBWKEHUE JKTYTHKOB W pEeCHHYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanmvlie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka sigpa, XpoMaTHH, KapuoIia3Ma, SAPHIIIKA, UX CTPOCHHUE U
byakuun. SnepHpiii O0enKOBBIA MaTpukc. [IpocTpaHCTBEHHOE PacCIONIOKEHUE
XpOMOCOM B HWHTeppa3HOM sizipe. Idyxpomamuu u 2emepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J[uHamuka s0epHOUu 000104KU 6 mumo3ze. FloepHulil
Mpancnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMmoHCTpauuu



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

Tabmuubl u cxembl: «CTpoeHHE 3YKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTENbHOM  KiIeTkw», «CTpoeHue
MUTOXOHAPUNY, «Aapo», «CTpoeHnEe MPOKAPUOTHIECKON KIETKIY.

OOopynioBaHHEe: CBETOBOM MHMKPOCKOI, MHKpPOIIpEnapaTsl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTEPHAbHBIX KJIETOK.

Jlabopatopnass pabdora «M3yueHune CTpOEHHMS KIETOK pa3IMYHBIX
OpPTraHU3MOBY.

IIpakTuyeckas padora «/3yueHne CBONCTB KJIETOYHONH MEMOPAHBD.

Jlaboparopunass padora «VccinegoBaHue IJIa3MOJU3a W JICIJIA3MOJIU3a B
PACTUTENBHBIX KIETKAX.

IIpakTnueckass  padora  «/3yyeHue  JABMIKEHHS  LMTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BellleCTB U NMPeBpallleHUe JHEPTUH B KJIeTKe

AccUMWIALNS U AUCCUMUWIISILIUS — JABE CTOPOHBI MeTabonu3Ma. Tumnel oOMeHa
BEILIECTB: aBTOTPO(HBIN M rerepoTpodHbIM. YyacTue Kucliopoja B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecneueHue KieTku: mnpespauieHue ATO B
OOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KIECTOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSL.
Kodepmentsl. Otnnuusi pepMeHTOB OT HEOPTaHUYECKUX KaTalin3aTopoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHUX BeELIECTB B KieTke. DoTtocuHTes.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y baxmepui. Ceemocobuparoujue
nUCMEeHmMbl U NUSMEHMbl PeakyuoHHo20 yenmpa. Poiab XJIOpoIiacToB B Impolecce
dotocunrteza. CreroBasi u TeMHOBas (a3bl. Pomoovixanue, Cs., Cs. u CAM-munsi
gpomocunmesa. IlpogykTuBHOCTh (QoTOCHHTE3a. BiusiHue pa3inyHbIX (HaKTOPOB
Ha CKOpOCTh (poTOCHMHTE3a. 3HAUeHHE (POTOCUHTESA.

XEMOCHHTES. Pa3znooOpa3zue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Bugsl Opoxxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

ABpOoOHBIE  OpPraHU3MBI. OTanbel  YHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN dTaM. [ TMKOIN3 — 0ECKUCTOPOTHOE PACIICTVICHUE TITIOKO3BI.

buonornyeckoe okuclieHHUEe, WIH KJIETOYHOE JbIxaHue. Poib MUTOXOHIpHil B
npoliieccax ouogoruyeckoro okucienud. Luknueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. DHepeus membpannoz2o 2epadueHma npomonos. Cunmes



AT®D: paboma npomonnou AT®-cunmasel. llpenmyiiecTBa a’poOHOTO MyTH
oOMEeHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsr: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DoTocuHTE3Y, «IHEPreTHYecKuii 00MeH», «brnocuuTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opyioBaHHE: CBETOBOM MHKPOCKOI, 000PYIOBaHUE JIJISi MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass  padora «/3yueHHe  KaTAIUTUYECKOW  AKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopaTtopnass padora «U3ydeHue ¢GEepMEHTATUBHOTO PpacHICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnass paGora «CpaBHeHHE TMpoIlecCOB  (POTOCHMHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacieacrBenHass uHGoOpMalus U peaju3anus eé B KiIeTKe

Peakunn MatpuyHoro cuHtesa. [I[pyuHIMI KOMIUJIEMEHTAPHOCTU B PEAKIUSAX

MaTpUYHOIO cuHTe3a. Peann3anus HacnencTBeHHOM nH(opManuu. I'eHeTnyeckuii
KO, ero cpoucrBa. Tpanckpunius — marpudnbld cuHTe3 PHK. ITpuHnmmsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemxe. Hexooupyiowue PHK.
Tpancnsiums u e€ stanbl. Yuactue TpancnopTasix PHK B OuocunTese Genka.
VYcnoBuss OuocuuTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OonocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHos. OpraHuzanusi TeHOMa y
MPOKApUOT U 3YKApHUOT. Peryinsius akTUBHOCTHM T€HOB Yy NpOKapuoT. I'mmnore3a
onepoHa (®. Kakob, XK. Mano). MorexynapHvle mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuns 0OMEHHBIX
MPOLIECCOB B KJeTKe. KileTOuHbIN roMeocTas.

Bupycel — HexieTounbie (OpMbI )KU3HU B 00IUraTHBIC Tlapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuszHeHHbll YUK
J[HK-cooepocawux eupycos, PHK-codepocawux eupycos, o6baxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHble 3a00eBaHus 4elloBeKa, )XUBOTHBIX, pacTtenuit. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayua u ananuz 6onvuux maccugos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JdemMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKHIA.

Tabmumbl n cxembl: «buocuaTes Oenmka», «l'eHeTnueckuii Koa», «Bupycem,
«baxTtepuodarm.

IIpakTnueckas padora «Co31aHne MOJIETN BUPYCay.

Tema 8. ’Ku3HEeHHBI MUK KJICTKH

Knerounsli 1ukia, ero mnepuoabl W peryisuusa. WMurtepdaza u mMutos.
Oco0OeHHOCTH TpolieccoB, MpoTekawiux B uHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECCKUH ) IEpUOBI MHTEPGA3HI.

Martpuunbin cunre3 JJHK — perumkanms. [Ipunnuner permmkanuun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUIAPAJUIEIbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Teraomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuUOTHUIL. JIUTJIOMAHBIA W
rariouaHbll  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TMPOUCXOJIAIINE B HUX

npouecchl. Tunbl muto3a. KapuokuHes u nutokuHe3. buonormyeckoe 3HaueHUE
MHTO3a.

Perymsnust MUTOTHYECKOTO IMKJIA KIETKH. [IporpamMmmmupyemasi KieTodHas
rudeb — anomnTo3.

Knerounoe smpo, XxpoMocombl, (PyHKIIMOHAJIbHAsI T€HOMUKA. Mexaruzmbl
npoaughepayuu, oughgepenyuposku, cmapenus u eubderu kiemox. «lLlugposas
KliemKkay» — ouourngopmamuyeckue mooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JemMoHCTpanuu

Tabmuiel U cxeMbl: «KW3HEHHBIM IUKI KICTKW», «Murtos», «CTpoeHHe
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX
KOpEIIIKa JIyKay.

JlaGopaTopHas padora  «U3yueHue XpOMOCOM  Ha  TOTOBBIX
MUKpOTIpenaparax.

JlabopaTtopHnasi pabora «HabmroneHne MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKpOIIperaparax ).

Tema 9. Ctpoenue u GpyHKIHU OPraHU3MOB

buonornyeckoe pazHooOpasue OpTaHU3MOB. OnHOKIIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKICTOYHBIE TPHUOBI, OJHOKJICTOUYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTH. KOJOHWAIBHBIC OPTaHU3MBI.



B3anMoCBs3p 4YacTE€ MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pactenuii. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTeIbHasl,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHumdeckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: DIIUTEIMAIIBbHAS,
COCUHUTENbHAs, MbIleyHas, HepBHas. OCOOEHHOCTH CTpPOCHHUA, (PYHKIMHA U
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJTHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMM:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHUe. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHEnsI
NUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHble keneswl. lInmeBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue oprann3MoB. [[pixanue pactenuid. Jprxanue »uBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe apixanue. JlpixaTenbHas HOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX TMO3BOHOYHBIX JKMBOTHBIX.
JpixarenbHas cucTteMa 4enoBeKa. MeXaHu3M BEHTWIALMH JETKUX Yy NTUL U
MIIeKonUTaomuX. Perymsmus npixanus. JprxareabHble 00BEMBI.

TpaHCIIOPT BELIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ Oprassbl.
KpoBeHocHass cucTemMa IIO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl U KpoBb. Kpyrum KpoBooOpamieHus. DBONIOIHMOHHBIC
YCIIO’KHEHHUSI CTPOCHUSI KPOBEHOCHON CHUCTEMbI MMO3BOHOYHBIX KUBOTHBIX. Paborta
ceplla v €€ peryJisius.

Beigenenue y opranusMoB. Beigenenue y pacrteHuil. Beimenenue y
*KUBOTHBIX. CokparturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHME KaK MEXaHU3Mbl paOOThl OPTraHOB BBIJICICHUS.
CBs3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIJCIUTEIBHON cucTeMaMu. Boizienenue y



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHU3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M UHUCTHl MNPOCTEHIIMX. 3almuTa Y MHOTOKIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHEIE.
3ammTa opranu3Ma ot Oone3Hed. IMmyHHas cucteMa uenoBeka. KietouHblii u
I'YMOpaJbHBIH UMMYHHUTET. BpoXIEéHHBIM W TPHOOPETEHHBIM crieruduuecKuit
UMMyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxkxumocTte uM  perymsinus y  OpraHusMmoB. Pazmpaxumocts y
OJHOKJICTOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasauus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEJbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y SKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbpHast peryisiuus W 3HAOKPUHHAs CUCTEMa >KUBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOpPMOHBI. JleHCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. ['mnortanamo-runodusapHas
cUCTEMA.

JleMoOHCTpanun

[Toptper: U. I1. I1aBnos.

Tabmuet 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHbBIE
Bojopociny, «bakrepun», «lIpocreitmmey», «OpraHbl LBETKOBBIX PacTEHUN»,
«CucTteMbl  OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIX», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOJIsD,
«CTpoeHue TUCTOBOM IUIACTUHKW», «TKaHU KUBOTHBIX», «CKEJIET 4eIOBEKa,
«IIumeBapurenbHas  cucreMa», «KpoBeHOcHas  cucremayn, «/lpixarenpHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpIeyHas CHCTEMAY,
«BpraenurenbHas cucremay, «OHAOKPUHHAsA cHCTeMay», «CTPOEHHE MBI,
«AMMyHHTETY, «Kumeunormnosioctueiey,  «Cxema MATaHUSI ~ PacCTCHUI,
«KpoBEeHOCHBIE  CHCTEMBI ITO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHUE THUAPBD»,
«CTtpoeHue miaHapumn», «BHyYTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cuctema  nrumy, «HepBHas — cuctema
MieKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIIpENnapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpPONPENApPaThl TKAaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, UBbIE 3K3EMIUISIPhl KOMHATHBIX pacTeHUM, repdapuu
pacTeHWil pa3HbIX OTJACJOB, BIAXHBIE NpPeNapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
000pyI0BaHUE JISl AEMOHCTPALIMU TOYBEHHOTO M BO3AYIIIHOTO MTUTAHUS PACTCHHIH,
pacieruieHns Kpaxmana U OeIKoB Mo/ AecTBUEM (pepMEeHTOB, 000PYI0BaHUE IS
JEMOHCTPALUK ONBITOB MO M3MEPEHUIO KU3HEHHON EMKOCTH JIETKMX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTtopHasi pabora «/3yyeHue TKaHel pacTeHUN.

JlabopaTtopHas paGora «/3yueHue TKaHEl KUBOTHBIX).

JlaGoparopHasi padora «/3yyeHne OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOMKEHHA: IMOYKOBAHHUE,  CHOPYISLMA,
(dparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkH, wiau ramersl. Meito3. Craguu
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. buonmornueckuii cMbIci
Melo3a M IIOJIOBOrO Iporecca. MeWo3 M €ero MecTO B JKM3HEHHOM IMKIIE
OpPraHHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »kuBOTHBIX. [10JIOBBIE KEIE3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE W AMOpPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgoeenez — 00HA U3 21A8HbIX NPOOIEM IMOPUOTOUU.
Konyenyuss mopgocenoe u mooenu mopgoeenesa. Craguu >MOpHOTEHE3a
XKUBOTHBIX (Ha npumepe Jsarymku). Jpobnenwe. Tumbl  apoOGieHwus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobnenue. bracmyna, munwi
onacmyn. OcoOCHHOCTH NPOOJICHUS MIICKOMUTAIOMIUX. 3apOJIBIIICBhIC JIMCTKU
(ractpynsiuus). 3aKiaika OpraHoB M TKaHEHN W3 3apOABIIIEBBIX JTUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (SMOpPHOHANbHAS WHIYKIINSA).
3aknazka IUTaHAa CTPOEHMS JKMBOTHOTO Kak pPe3ysbTaT  HEepapXUUECKHUX
B3aMMOJICUCTBUII Te€HOB. BrnusiHue Ha 3MOpPUOHANBHOE pPAa3BUTHE PA3JIMYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpmoHanbpHBI mepuoxa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYEHUE MPSMOTO U HEMpPSIMOTrO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoe. THUIbl pocTta >KUBOTHBIX. DaKTOpHI
PETYISAIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leproasl oHTOreHe3a yenoBeka. CTapeHue U CMEepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxenune u pasButue pacreHuil. ['amerodutr u crnopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuid. (OOpa3oBaHue cmop B MpoIecce MeHosa.
['ameTtorenes y pacteHuid. OIUIOJOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBbI pETYIISIIUA OHTOT€HE3a Y PACTEHUH U )KUBOTHBIX.

JdemMoHcTpauuu

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHHe», «Tumbl Oecmonoro
pasMHOXEHUD», «Pa3zMHOXEHHE XJIIaMUIOMOHAAbDY, «Pa3MHOMXkEHHE SBIIIEHBI»,
«Pa3MHOX)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHbIE CTaauu OHTOreHesa», «lIpsmoe u
HenpsiMoe pas3Buthe», «Pa3Burue Mamckoro xyka», «Pa3Burue capaHumy,
«Pa3Butne nArymkm», «/[BOMHOE OILUIONOTBOPEHHE Yy LBETKOBBIX PACTCHUI,
«CTpoeHne ceMsaH OTHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN ITUKII
MOPCKOM  KamyCTbD», <« KM3HEHHBIM ULHUKI MXa», <OKU3HEHHBIM  [UKI
MarnopoOTHUKA», «JKU3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK H
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHas padora «/3yueHne CTpOCHUS MOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKponpenapaTrax».

IIpakTnueckass padora «BbIsBIeHHE NPU3HAKOB CXOJCTBA 3apOJBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTtpoeHuE OpPraHoB pa3MHOKEHUS BBICHINUX
pPacTEeHHIN.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M W3MEHYHUBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHUS W pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengnens, I'. ne ®puza, T. Moprana. Poib 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. KonwioBa, H. M. BaBunona, A. H. benosepckoro, I'. 1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIbL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJjUieNIbHBIC TEHbI, aJbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA M PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TePO3UT0Ta, YUCTasl IMHUS, THOPHUIbI, TEHOTHUIT, (PEHOTHII.



OCHOBHBIE ~ METOABl  TEHETHKW:  TUOPHIOJOTHYECKUN,  IUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKHI.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Koabsmos, H. .
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumogees-PecoBckuid.

Tabnuibl 1 cxeMbl: «MeTobl TeHETUKNY», «CXeMbl CKPEIIIUBAHUSD.

Jlabopatopuass pabora «J/Ipo3oduia Kak OOBEKT T'€HETHUUYECKHX

HCCIICIOBAaHUIN.
Tema 12. 3axoHOMEpPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eauHooOpasust rTHOpUAOB MepBoro mokojeHus. [lpaBuno qomunupoBanus. Bropoit
3aKOH MeHenss — 3aKOH pacUICIUICHUs] MPU3HAKOB. lluTOosIOrHMYecKrue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

Ananuzupyrolee ckpeniupanue. [IpoMexyTOUHBIN XapakTep HACIEIOBaHMUS.
Pacuierienre npu3HakoB IPU HEMMOJIHOM JIOMUHUPOBAHUMU.

JurubpuaHoe ckpenmBanue. TpeTuit 3aKkoH MeH el — 3aK0H He3aBUCHMOTO
HacCJICIOBAHUS MIPU3HAKOB. [luTonornueckue OCHOBBI JTUTHOPHUTHOTO
CKpEIIMBAHUA.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CIEIUIEHUS MEXIYy TeHaMHh. XPOMOCOMHAasd
TEOpUs HACIICICTBEHHOCTH.

I'enernka nosia. XpoMOCOMHBIN MEXaHU3M ONPEACIICHUS Mo1a. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M reTeporameTHbIid 1moji. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpomMocoM. HacnenoBanue mpu3HakoB, CHETJIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [imeioTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHbBIM ajUleau3M. B3aumojeicTBue HEaUICIbHBIX T'€HOB.
KommiementaprocTs. Onucras. [lommepusi.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHUS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TIPOILIECCOB, TOBEJAEHUS M KOTHUTHUBHBIX (DYHKIIMA.
I'eHeTHUeCckne MEXaHU3MBI CHMOMOTeHEe3a, MEXaHU3MBbI B3aMMOJICHCTBUS «XO3SIHH
— TapasuT» U «XO35IMH — MHKPOOHOM». ['€HEeTHMYEeCKHE acleKThl KOHTPOJS H
M3MEHEHUs HACJIeACTBEHHOU HH(OPMAIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHCTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuibt u cxemsl: «llepBriii u BTOpoii 3aKkoHBI MeHaemns», « Tpetuii 3aKkoH
Mennens», «AHanusupyrollee ckpeuBaHuey», «HemoiHoe noMUHUpOBaHHEY,
«CrierieHHOe  HaclIeZIOBaHWE TPU3HAKOB Y Jpo3oduiiby, «['eHeThkKa Tmosay,



«Kapuotun denoseka», «Kapuorun apozoduney, «KapuoTtum nTUIBD,
«MHOX€eCTBEHHBIN ajieIu3M», «B3anMoielicTBE TEHOBY.

O6opynoBaHue: MoOJeb ISl JIGMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPACHICIUICHUS NPU3HAKOB, MOJIEIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJIEAOBAHUS MPU3HAKOB, MOJECIb A
JIEMOHCTPAllMM CLEIUICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IlpakTnueckass padora «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnyeckass  padora  «/3yueHue  pe3yslbTaTOB  JUTHOPUIHOIO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3axoHOMEpPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHOoTHMIA W cpeabpl Ipu  GopMuUpoBaHMM (peHOTHIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOU(DUKAIIMOHHOW M3MEHYMBOCTH. Hopma peaknuu mnpusHaka. BapuannoHHBIN
psan u BapuarnuonHas kpuBasi (B. Moranncen). CpoiicTBa MOau(pUKAIMOHHON
W3MEHYHUBOCTH.

I'eHoTunMueckass M3MEHUYUBOCTh. CBOMCTBA FTEHOTUITMYCCKON M3MEHUYMBOCTH.
Buapl reHOTUTUYECKONM M3MEHYMBOCTH: KOMOMHATHBHAS, MyTAallHOHHASL.

KomOuHaTuBHass M3MEHYMBOCTH. Meio3 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON U3MEHYHUBOCTH B CO3IaHUN
Tr€HETUYECKOr0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUA.

MyTanmonHas M3MEHYMBOCTh. BuHIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHIAYUMPOBAHHBICE MYTallMh. SoepHble W
UTOIUIa3MaTHYeckue myTanuu. CoMaTUYeCKUE W TOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalud. MyTareHbl W WX BIHASHHE Ha OPraHUu3MBbl.
3aKOHOMEPHOCTH MYTAIMOHHOTO Tpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacienctBeHHoM m3MeHunBoctu (H.U. BaBunoB). BHesnepHas M3MEHYMBOCThH U
HACJIEJICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb dNUSECHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JlemoHCTpanuu

IToprpersr: I'. ne @pus, B. Moranncen, H. 1. Basunos.

Tabmmupl u  cxeMbl: «Buabl  u3MeHUHMBOCTHY, «MoauduKaMoOHHAS
W3MECHYHUBOCTHY, «KomOuHaTuBHas W3MECHUYUBOCTEY, «Metio3y,
«OmnogoTBopeHuey, «I eHernyeckue 3a00IeBaHus YeOBEKa», « Buapl myTaruiiy.



ObopynoBaHue: KHUBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEMN
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapHaIllMOHHOTO psjia U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckas padora «Mytamuu y gapo3oduibl (Ha TOTOBBIX
MUKpOIpEnaparax)y.

Tema 14. I'eHeTuKa YesiOBEeKA

Kapuotnn 4yenoBeka. MexnyHapoaHas mporpamma HMCCIENOBaHUS T€HOMA
yernoBeKa. MeTonpl  M3y4YeHHsT TEHETMKM  YeJOBEKAa: IE€HEAIOIMYECKHM,
OJIM3HEIIOBBIM, IIUTOT€HETUUCCKHUM, MOMYJISIHUOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPENICIICHUE TCHOTHIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001€BaHus YeoBeKa. | eHHbIE 1 XpPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HacleCTBEHHOM NPenpacroyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKHUX
3a0o0yieBaHUN 4enoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBIIICHHON YYBCTBUTEJIBHOCTH YEJIOBEKAa K
(bU3MYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUsIM.

JleMoOHCTpaLun

Tabnuuel u cxembl: «Kapuotun uyenoBekay, «MeToabl U3ydeHUs TE€HETUKHU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHNS UETOBEKAY.

IIpakTnueckas padora «CocTaBiIeHNUE U aHAIA3 POLOCIOBHON.

Tema 15. Cenexuusi opranHusMoB

JlomecTukanyss W CeleKUus. 3apOKICHHE CENEKIMM W JTOMECTHUKALUU.
VYuenue H. W. BaBunoBa o IleHTpax MNpOUCXOXKIECHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHuil. PoJib cenekumu B CO3aHUM COPTOB PACTEHUM U IOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSAJIOB B
HaciaeAcTBeHHOM wm3MeHunBoctn H. WM. BaBunoBa, ero 3HadeHue g
CEJICKIIMOHHOM pabOThI.

Metonbl cenekuMOHHON paboThl. McKyccTBeHHBIH OTOOp: MacCOBBIA U
VIH/INBU1YaJIbHBIM. DTarsl KOMOWMHAIIMOHHON CCJICKIIUU. HUcnsiTanue
IPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIy C IOMOILIBIO OICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PaguanOHHBIN U XUMUYECKUN MYTareHe3 Kak UCTOYHUK MYTalui y KyJBTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK mi1st momydenust ncxoqHoro Matepuana st CEJIEKIHH.

[lonyuyenue MOJINTUIOUOB. BnyTtpuuosas ruOpUAU3aIIHSL.
brmuskoponcTBeHHOe  ckpemiuMBaHue, WM UHOpuauHr.  HeponctBeHHoe
CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rudpuausanus. [Ipeomonenue Oecronus
MEKBHUJOBBIX THOPUAOB. JIOCTHIKEHUS CENEKIIMU PACTEHUN U JKUBOTHBIX. «3eéHast
DesoNoYUsLY.

CoxpaHeHre U U3y4YeHUE F'EHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH H
WX JUKAX PpOAWYCH IS CO3JaHMS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIICTBEHHBIX  KYJNbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeNax VIVHUeHUs CYUecmayiomux U coO30anusi HO8bLX NOPOO, JTUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JeMmoHCTpanuu

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

Tabnuiel 1 cxembl: «LIeHTpbI MPOUCXOXKIECHHUS 1 MHOTO00pa3ust KyJIbTYPHBIX
pacTeHu», «3aKOH FOMOJIOTHYECKUX PANOB B HACIEICTBEHHON M3MEHUYMBOCTI,
«Metoapl cenexkuumny, «OTaanéHnas rudpuauzanus», «MyrtareHes».

JlaGopaTopHuasi padora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN U OPOA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOJIOB CEIEKIIMU PACTEHUI.

IIpakTnueckas padora «IIpuBuUBKa pacTeHHII.

IkcKkypeusi «OCHOBHBIE METOJIbI M JOCTHIXKEHHUSI CEJIEKIMM pPACTeHUM u
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATEILHBIM YyYaCTOK, B TEIUIMYHOE XO34WCTBO, B JIAOOPATOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHoJiorusi U CHHTEeTHYeCKAsi OMOTOTUS

OOBEKTHI, HMCTOJb3yeMble B OMOTEXHOJIOTMH, — KJIETOYHBIE W TKaHEBbHIE
KYJBTYPBI, MUKPOOPTraHU3MBI, ux XapaKkTepUCTHKA. TpaguuuoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOIYyYEeHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJEenne. Mukpoouosornueckuii cuHtre3. OOBEKTbI MHUKPOOMOJIOTUYECKHUX
texHosorui. [Ipons3BoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETHYECKHUE MTYTH.



Kierounasa unxeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEW PACTEHUH H
KUBOTHbIX. Kpuobanku. ComaTtnueckas ruOpuau3anus ¢  COMATHYECKHI
smOpuorene3. lcnonp30BaHWe TaluIOWJOB B CeJIEKUMM pacTeHuil. [lomyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Meouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKICTOK U KIOHUPOBAHHUE KUBOTHBIX. METON TPaHCIUIAHTALMM AEp KIIETOK.
Texnonozuu 0300po8enus, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCcOMHass U Te€HHas HWHKEHepus. VICKyCCTBEHHBI CHHTE3 I€Ha |
koHCTpyHupoBanue pekomOouHantHeiX [IHK. Cozodanue mpanceennvix opeanuzmos.
JlocTmkeHrnss W NEPCHEeKTUBBl  XPOMOCOMHOM W TE€HHOW  HMH)KCHEPHH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXEHEPHUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11[P-
JUarHocThKa. MeTaOoJOMHBIM aHanu3, TEHOLEHTPUYECKUI aHalu3 MpoTeoMa
YyeJaoBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJIOBBIX
kinetok. TapretHas Tepamust paka. 3D-Omommkenepust g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTMM, CO3JaHUS KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTHUHIA U cKadoyauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecrneueHus: KOMOWHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXAHH3MOB
dbynkuunonupoanusi PHK-congepkamuyx BUPYCOB, BBI3BIBAIOIIMX OCO0O OIMACHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemMmoHCTpanuu

Tabnuub! 1 cxembl: «Vcnosb30BaHNE MUKPOOPTAHU3MOB B TPOMBILILIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepusn», «I eHHass HHXKEHEPUsD».

JlaGopaTopHnasi padora «3yueHue 00bEKTOB OUOTEXHOJIOTUM.

IIpakTnueckas padora «IlomydeHrne MOJIOYHOKHUCIIBIX TPOIYKTOBY.

IKCKypceust «DbHOTEXHONOTHMA — BaKHEHIIAs IIPOU3BOAMUTENIBHAS —CHJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apo:xkneHue um pa3sBuTHE 3BOJIOUMOHHBIX NpPEACTABJICHHMI B
onosiorumn

OomonnoHHas Teopus Y. JlapBuna. IlpeanochuikM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JBrokyiye cuiibl 3BOIIOLMH BUI0B 110 Y. /lapBUHY (BBICOKAasi HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTHUecKor Teopuu dBomonuu (CTD). HewTpanbhas
teopusi sBomonu. CoBpeMeHHas SBOJIOIMOHHAs  Ouosiorus. 3HayYeHUE
HBOJIFOLIMOHHON TEOPUH B POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JleMoOHCTpanun

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. IImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmupt u cxemsl: «Cucrema >xkuBod mpuponbl (mo K. Jlunuero)y,
«Jlectonma xuBbBIX cymectB (mo Jlamapky)», «Mexanusm QopmMupoBaHus
MPUCIIOCOOJICHUIT y pacTeHud u KUBOTHBIX (mo Jlamapky)», «Kaprta-cxema
mapuipyta mytemectBus Y. lapeunay, «Haxonku Y. lapsunay, «Dopmbl 60psObI
3a cymectBoBaHuey», «llopoapl romy6eit», «MHoroodpasue KyiabTYpHBIX (GopM
KanycTb», «[lopoabl ToMalIHuX )KUBOTHBIX», «CXxeMa 00pa30BaHusl HOBBIX BU/IOB
(mo Y. J[apBuny)», «CxeMa COOTHOIICHHS JABIKYIIUX CHJ HBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUS] CAHTETUYECKOU TEOPHUH IBOJIFOLIVI.

Tema 2. MUKPOIBOIIOLMSA U €€ Pe3yIbTAThI

[TonmynsAups Kak 3JIEMEHTAapHas €IMHULA 3BOJOLHMH. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHooH/a TOMYJSIUUKA KAaK 3JIEMEHTAPHOE 3BOJIIOLIMOHHOE SBJIEHUE. 3aKOH
reHeTuueckoro pasHosecus Jlx. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPHl (IBMKYLIUE CHUJIbI) 3BOJIOUMU. MyTallMOHHBINA
npouecc. KomOunatuBHas wu3MeHuHMBOCTh. Jlpeiid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHWs 4YacTOoT ajiened B nonmymauusx. Oddext
OCHOBarteNsl. JIgpgpexm Oymuinoynoeo 2opaviuwika. CHUdMCEHUE 2eHemUyecKo20
pasznooobpasus: npudunsl u cireocmeus. Ilpossnenue saghghexma Opeiigha 2enos 6
oonvuwux u  manvix  nonyiayusx.  Murpammu.  M3omAuMs  mOMyISIUi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisitonMii  ¢gakrtop 3Bojouud. Dopmbl
€CTECTBEHHOTO  O0TOOpa:  JIBWXKYIIMM, CTaOWIM3UPYIOMIMM,  pa3pbIBAIOIIUN
(mm3pyntuBHbIi). [lonoBoit oTOOP. BO3HUKHOBEHHE W HSBONIOIUS COIMAIHLHOTO
NOBEJCHUS KUBOTHBIX.

[Tpucnoco0IeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE — mpucnocoOJeHuil y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocobieHnid y opranu3mMoB: MOP(hOIOrH4YecKue,
¢uznonornueckue,  OMOXUMHUUECKHe,  moBelneHuYeckre.  OTHOCUTENBHOCTh
MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm u CTpyKTypa. BumooOpazoBaHue Kak pe3yjbTaT
MUKpOsBooIMu. M3omsius — kiodeBod (akTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BU1000pa30BaHUS: aJIonaTpUYeCcKoe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE» (monUIUIONIU3anus,
rubpuanzaiys). JJIMTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl OpMHUPOBAHUS OUOIOTHYECKOTO pa3HOOOpa3usl.

Ponp  3BOMIOIMOHHON OMOJOrMM B pa3pabOTKE HaydHbIX METOJOB
COXpaHeHus1 6nopazHooOpasust. MUKPOIBOIIONUS M KOIBOIIOIHS MAPA3UTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBOBI C HEM.

JleMoHCTpanun

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «llomymsimonnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buxymue
CHJIBI 3BOJIIOIMMY, «DKOJOTHYECKass M30JLUs HOMYJSALUA CeBaHCKON (openny,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoiny, «IlomymnsiuoHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTB», «Cxema
NEUCTBUS E€CTECTBEHHOT0 O0TOopa», «DopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MBnycrpranbaelii MenaHnu3mM», «KuBble UCKomaembie», «[IoKpoBUTENBCTBEHHAS
OKpacka  >KMBOTHbIX»,  «lIpemympexnaromas  OKpacka  >KMBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kpurepum Buma», «Buasl-nBoviHukn», «CTpyKTypa BuAa B
npupozae», «CrnocoObl BuaooOpa3zoBaHus», «l'eorpaduueckoe BHI000pa30BaHUE
TpEX BUIOB JIAaHIBIIIEH», «IKOJOTHYECKOE BUIA000pA30BAaHUE BHUJIOB CHHHUI),
«ITomunnounasl pacteHui», «KamycTHO-peneuHblil THOpUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJJICKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEpell C MNpUMepaMH pa3IMUHBIX MPUCTOCOOJIEHUM, 4Yyyerna NTUI] U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUW OJM3KUX BUIOB, OOpPa30BABIIUXCSA
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopuasi padora «BbIsBICHHE H3MEHYHMBOCTH Yy 0cCO0O€H OJHOTO
BUJIAY.

JlaGopaTopnass  pabora  «lIpucnocoOneHusi  OpraHuM3MoB U  HUX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY.

JlabopaTopuasi padora «CpaBHEHHE BHUIOB TO MOP(HOIOTHIECKOMY
KPUTEPHIOM.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTAThI

Metonbl  HM3ydeHHs  MakpoldBOMIOLMHU. [laneoHToOrHMYecKre  METOMbl
uzydeHus: HBoiolnuu. llepexonnbie ¢GopMbl U (UIOTEHETUYECKUE  PSIbI
OpPraHHU3MOB.

buoreorpaduyeckue mMeTonsl u3ydeHus sBomonuu. CpaBHeHHE (IIOpHI U
(dbayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emnu. Buuapi-
SHAEMUKHU U PEJIUKTHIL.



OMOpUONOrYecKUe U CPABHUTEILHO-MOP(OIOTHIECKHE METOAbl U3YyUEHUs
BONMIOLMU. ['€HeTHYecKne MEXaHU3Mbl 3BOJIIOLIMM OHTOIEHE3a M IOSBICHUS
DBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  aHAJIOTMYHBIE  OpraHbL
PynumenTtapasle  opraHbl M aTaBU3Mbl.  MOJEKYJISIpHO-TEHETHYECKUE,
OMOXMMHMYECKHE M  MaTeMAaTHUYECKUE  METOJAbl  W3YYEHMs]  HBOJIIOLHUU.
['omonornynbie reHbl. COBpEeMEHHBIE METOMABI MOCTPOCHHS (PUIOTEHEeTHYECKHX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUX U 3BOJIIOLIMSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBwiia) dBOONMH. [Ipunyun cmensvt QyHKYUIL.
HeoOpatumocTs sBOMIONMH. AmantuBHas paauanus. HepaBHOMEpHOCTH TEMIIOB
ABOJTIOLIHH.

JleMoHCTpanun

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl U cxembl: «OUIOT€HETHYECKUM P JOWAAn», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Crerouedanby, — «Punnodurey,  «CemeHHbIE
NanopoTHUKW», «buoreorpaduueckue 30Hb 3eMin», «llpeii KOHTHHEHTOBY,
«PenukTe»y, «HavanmpHble cTaguu 3MOPHOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE M aHAJIOIMYHBIE OpraHel», «PyauMeHTB,
«ATaBU3MBD»Y, «XpPOMOCOMHBIE HA0OpBHl 4YEIOBEKa M IIKMMIIaH3e», «l JIaBHBIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OOopynoBaHue: KOJUIEKIIUU, TepOapuu, MYJSDKA HCKONAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB M
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. Ilpoucxoskaenne u pa3BuTHe KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble TPEICTaBICHUS O 3apOXKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepKeHue onbiTamMu .
Penu, JI. Cnannanuanw, JI. I[Tactepa. [IpoucxoxxaeHue sKM3HU U aCTPOOUOIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU 3BOJIFOLIUH. [InanerapHas
(reonmoruueckas) SBOJIOIUSA. XHUMHUYECKash DBOJIONUSA. AOUOTEHHBIM CHHTE3
opraHnyeckux BemecTB U3 Heopranndeckux. OmeiTt C. Mumepa u I'. FOpm.
OOpazoBanue mnosmMepoB u3 MoHomepoB. Koarmepsatnas rumnoresa A. M.
Onapuna, runoresa nepBuyHoro Oyiasona Jlx. XomnaeitHa, reHeTHUECKasi TUIIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'unbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE MPOTOKIIETKH.

Hctopust 3emuin u Meroasl €€ u3ydeHus. Vckomaemble OpraHU4ecKue
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H  aOCOIIOTHAs
reoXpoHOJIOrHs. ['e0XpoHOIOrUYecKas 1IKaia: 30HbI, 3Pbl, HEPUOIbI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckord »HBomoonud. [logBieHne u 3BOTOLUA
MEPBBIX KIETOK. DBOJIOIUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKN KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOUOreHe3). DBOITIOIMOHHOE TIPOUCXOKIECHUE
BUPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIINX pacTeHUH. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pactenHuii Ha cymry. IlosiBleHHE CHOpPOBBIX pPAacTEHUU W
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucXoXKaeHHue I[BETKOBBIX
pacTeHU.

OCHOBHBIEC ATamnbl 3BOJIONUHN >KMBOTHOTO MHpa. OCHOBHBIE apoMOp(do3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLHUS MTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. [IpoucxoxaeHrne MICKONUTAIOUIMX U
ntui. [lpunuun kimodeBoro apomopdosza. OcBoeHHe OEClO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Bute ku3HM Ha 3eMje MO ’paM U MepuojaM: apxeu, MpPOTEPO30H,
najgeo3oi, Me3030M, KalHOo30il. OOm@as xapakTepuCTHKa KIWMara U
reoJoru4Yeckux mporeccoB. [losBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI Mpouuioro. IIpuuuuel u
CJIECTBUS MacCOBbIX BbIMHUpaHHil. COBPEMEHHBIN IKOJOTMUYECKUN KPHU3HC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuunel krnaccuukauu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [Tactep, Y. 1. Meunukos, A. W.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema onbitTa @. Peauny, «Cxema omnbita JI. [Tactepa o
M3YYEHHUIO CaMO3apoKJIeHUs Ku3Hu», «Cxema ombita C. Mumnepa, I'. FOpmy,
«JTanbl  HEOPraHWYECKOW  ABOMOIMWY»,  «[ €oXpoHOJIOrMYecKas  IIKaJiay,
«HayvanpHble ATanbl OpraHuYecKou IBoOJIONHNNY, «CxemMa 00pa3oBaHMsS IYKApHOT
nyTéM cumOuoreHesa», «Cucrema KUBOU mpuponb», «CTpoeHHE BHUpycay,
«ApomMopdo3sl  pacteHuil», «PunnoPUTEY, «OTHOKIETOYHBIE BOJIOPOCTH,
«MHoOTrOKJIeTOuUHbIE BOAopocanm», «Mxu», «llamopotHukm», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOTO
Mupa», «ApomMopdo3bl KHUBOTHBIX», «lIpocteiimue», «KuieunHonosocTHbIEY,
«IImockue  depBm», «UneHucroHorue»,  «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecsy», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B NPOTEPO3OMCKON dpey», «PazBuTue Ku3Hu B
MAJIE030UCKOM 3pey», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPacTeHUM pa3IUYHBIX OTAENOB, KOJUICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIAH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyd4esla NTHI WU 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, TMOJE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa  gaboparopHas paGora «MojenupoBaHue — OIBITOB
Munnepa—tOpu no u3ydeHuto aOMOreHHOTO CUHTE3a OPTraHUYECKUX COCTMHEHUH B
NepBUYHON aTMocepey.

JlabopaTtopnasi padora «l3yueHHe M ONUCAaHHE HMCKOIMAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «/3yyeHue 0OCOOCHHOCTEH CTPOCHUS PACTECHUI
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yueHrne 0COOCHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKAUBOTHBIX).

Tema 5. [Ipoucxo:kaeHue YeJI0BeKa — AHTPOIOTeHe3

Pa3znesnbl 1 3a1a4n aHTPOIIOIOTUU. METOIbl aHTPOIIOJIOTUU.

CraHoBJIEHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

CxoAcTBO yenoBeKa ¢ KUBOTHBIMH. CHCTEMATUYECKOE MOJIOKEHUE YETIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKMBOTHBIMU:  CPAaBHUTEJIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTUYECKUE, (hU3M0JIOr0-OMOXUMUYECKUE,
noBesieHUeckue. OTauyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((pakTopbl) aHTpONOTreHe3a: OMOJOTUYECKUE, COIMANIbHBIE.
CooTHotieHHue OMOJIOTMYECKUX U COIIMATbHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJAWM AHTPOIIOreHe3a. PaHHHME YeloBEKOOOpa3HbIE O00E3bSHBI
(POKOHCYJIBI) ¥ pAaHHHUE TIOHTUIBI — OOITUE TIPEIKH YeIOBEKOOOPa3HBIX 00€3bsH U
JM0/1e. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JroAeh. UenoBeK yMelbli, IepBbIe
M3TOTOBJIEHUS OPYAUM Tpyla. YenoBeKk MPpAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  —  OOmMMIA  TIPEIOK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHIAEPTaIbCKUN
Kak BHJ JIIOJIEH XOJOAHOTO KJIMMaTa. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JIGHUCOBCKUM 4YEJIOBEK, OCBOEHHWE KOHTUHEHTOB 3a mpenenamMu AQpUKH.
[TaneoreneTrka u najseoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHBIA Tpouecc U noauMop@usM. [lomyssioHHBIE BOJHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. I[loHsatue o pace. bonbime pacel: €BponeouaHas
(eBpasmiickasi),  aBCTpajio-HErpoujHas  (PKBATOpUalibHAs),  MOHTOJIOUHAsS
(a3maTcko-aMepuKaHcKas). BpemMs M myTu paccelieHHsl 4eloBeKa IO IUIaHETE.
EnuHcTBO  yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTH  pacHU3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKAIOIIEH Cpebl.
Bnusnue reorpaduyeckoil cpeasl u  Apeida TeHOB Ha MOPQOJOTHIO U
(PM3HOJIOTHIO YETIOBEKA.

MexaucuuiuiiHapable MeTobl B (pusnueckol  (OMOJOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOMyJsUui. bruoconnanpHbple HcCIeqOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JeMmoHCTpanuu

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

Tabmunp! u cxembl: «MeTobl aHTPONOIOTHI, «['0JTOBHOI MO3I YeloBeKay,
«YenoBekooOpa3Hble 00€3bsiHbI», «CKeneT 4YeloBeKa U CKEJeT LIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BIKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutTek», «UYenoBek  ymenslit», «Yenosek
MPSIMOXOAIINIY, «/leHncoBCckuil yenoBek» «Heannepranpiby, «KpoMaHbOHIIBI,
«IIpenku yenoBekay», «ITaIbl IBOIIOLNAN YETOBEKAY, «Packl 4eloBeKay.

O6opynoBaHue: MYJSDKM  OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepUabHOU
KyJIbTYpbl ~TIpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MUDOTOTHYECKUMU W OHONEHCKUMH CIO)KETaMH TMPOUCXOXKIACHHUS UEJIOBEKa,
¢doTorpaduu HaX0JOK UCKOIIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEeJIOBEKA, MOJIEIb
yeperna 4eJOBEKa M 4Yepena IIMMIaH3e, MOJENb KHUCTU YEeJOBEKa M KHUCTU
HIMMITaH3€, MOJENH TOPCA MPEIKOB YEJIOBEKA.

JlabopaTopnasi pabdora «lM3ydueHue OCOOCHHOCTEM CTpOEHHUS CKejeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3ydeHune 3KOIOTUUECKUX AIaNTALIUI YEJIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOIICHUSIX OPraHM3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHue U pa3BuUTHE 3Kojoruu B Tpydax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéa. Pa3nensl u 3agaun
9K0J0TuH. CBSI3b HKOJIOTUU C IPYTUMH HAYKAMH.



Metonsl sxonoruu. [loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npuUpoHble U JabopaTtopHble. MoaenupoBaHUE B IKOJOTUU. MOHUTOPUHT
OKpY>KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIIH.

3HaYeHUE OKOJIOTMYECKMX 3HAHMM Ui 4YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YelOBE4YEeCTBA C NMpupoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JdemMoHcTpaumuu

[Toptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. Cepepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxeMbl: «Pa3jensl 3xonorun», «Metoasl skojiorumy, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabopaTopHas pabdora «M3yuenue METOJIOB DKOJIOTHYECKUX
UCCIIEIOBAHUIY.

Tema 7. OpranusmMsl U cpea 00MTAHUS

DKoJioruueckre PpakTopbl U 3aKOHOMEPHOCTH UX AeiicTBusA. Knaccudukams
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHUECKUE, OMOTHYECKHUE, aHTpoINoreHHbie. O0ue
3aKOHOMEPHOCTH JIEUCTBUS 3KojJormueckux (axrtopos. IlpaBuno muuumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpPTraHU3MBI.

Abuotnueckue (¢paktopel. CBeT Kak 3Kojormyeckuid Qaxrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHalbHas poJib CBETA.
doTOonEepUOINU3M.

Temneparypa kak oskonorudyeckuid Qaxrop. /[elicTBue Ttemmeparypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBbL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocth kak skojormdeckuin (daktop. I[lpucnocobienus pacteHuil K
NoJAJIep)KaHUI0 BOJHOro Oananca. Kiaccudukaius pacTeHUH MO OTHOUIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO pPEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
ryOWHHAs  TOJNOYBEHHAs, BHYTpUOpPraHu3MeHHas.  DU3NKO-XUMHUYECKHE
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoOB K
YKU3HU B Pa3HbIX CpeJiax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOUHBIE H
roauunbie puTMbl. [IpucnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opraHuzMoB. [loHsiTHe O JKU3HEHHOUW (Qopme.
Kuznennsie GopMbl pacTEHUI: 1€PEBbsl, KYCTAPHUKH, KYCTADHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUIPOOHUOHTHI,
re0OHOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckue (hakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHI[UsI, XUIIHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisl CYIIECTBOBAHUSI OpPraHU3MOB B Cpele
obutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOYEHUSI.

JleMoHCTpanun

Tabmuupl U cxeMbl: «Okojiorudeckue (pakTopey, «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHAE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TE€nIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl oOuTaHus OpraHusMoB», «buomornueckue pUTMBDY,
«Kusnennele  ¢opmbl  pacteHuil», <«KuzHeHHble  (OPMBI  JKUBOTHBIXY,
«IKOCHUCTEMA IIUPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenun
NUTaHus), «XunHuuectBo», «llapazutuszm», «Konkypenuus», «CumMOuo3»,
«KoMmeHcanmzmy.

O6opynoBanue: repOapuu pacTeHUHM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTMYECKUX (PAKTOpOB, TepOapuu CBETONIOOMUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJNIOOUBBLIC, TCHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapyuu U KOJJICKIUU TEII0IOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaMm, kcepoduram, Me3opuTam, KOMHATHbBIE
pacTeHUs JAHHBIX TPYII, KOJUICKIIUHA KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpejax,
repO0apuud M KOJUICKIIMM pACTEHUHW U JKUBOTHBIX, OOJIAJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUW KU3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYaCTBYIOUIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi pa6ora «BbisBIeHHEe NPUCTOCOOJEHUM OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi pabora «BbiiBIEeHHE NPHCIOCOOJCHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paGora «AHAaTOMHUYECKHE OCOOCHHOCTHM pacTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxos10rusi BUAOB U NOMYJISIIUM

DKOJIOTUYECKHE  XapaKTePUCTHKU MO YJISIITUY. [Tomynsiiust KaK
Ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIECKuXx 6apbepoB U
0COOCHHOCTEM OUOJoruM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYpPHI
nonyysiiiuii. OCHOBHBIE TIOKAa3aTed TMOMYJISIUA: YHUCICHHOCTh, IUIOTHOCTD,



BO3pDaCTHAs M IIOJIOBasi CTPYKTYpa, POKIAEMOCTb, HIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpAIIHS.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa YHCICHHOCTH MOMYJIALINU.
JvHaMmuka monynsiuud U €€ peryysanus. bHOTHYeCKUi MOTEHUHUAN IMOMYJISIIUU.
MopenupoBaHue IMHaMUKHA NOMyJsiuuK. KpuBble pocTa YUCIEHHOCTH MOIYJISLHAH.
KpuBble BbDKMBaHUWSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: PObh (PaKTOPOB,
3aBHCSIIUX U HE 3aBUCAIIUX OT INIOTHOCTH. DKOJIOTHICCKUE CTpaTeruy BUIOB (I- 1
K-cTparerun).

[Tonsitue 00 sKojOrMYeckoil Huiie Buaa. MectooOuTanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pasmepsl 3kosormyeckon
Hu. [loTeHnmanpHas u peann3oBaHHAs HULIW.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUABI M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JeMmoHCTpanuu

[Toptper: . Y. XaT4nMHCOH.

Tabmuipl U cXembl:  «ODKOJIOTMYECKUE XapAaKTEPUCTUKU  IMOMYJISIIUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  momyysiiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogeins 3xonorudeckor Humu /. M. XaTunHcoHay.

Oo6opynoBanue: repObapuu pacTeHU, KOJIEKI[UU >KUBOTHBIX.

JlabopaTtopnass  padora  «lIpucnocoOseHust ceMsiH  pacTeHUd K
PaCCEIECHUION.

Tema 9. DkoJiorusi cood1ecTB. IKOJIOTMIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3Mamu B OUOIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKMOHAIBHBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, PEIYILECHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJOKHU
skocucteM. [1ouBsl U Wbl B 3k0ocucTeMax. KpyroBopor BEwIEeCTB U MOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE  TOKa3aTelM  JKOCUCTeMbl. bumomacca W NpoayKuMs.
DKOJIOTUYECKHE MMUPAMUIBI YUCEeT, OMOMACCHI U YHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccuu. KnumakcHoe cooOmiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[TpupogHbIe IKOCUCTEMBI. JKOCUCmEMbL 03EP U peK. DKocucmemvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, cmeneu, nyCmoltb.

AHTPONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATpolLeH03. Paznuuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
daopa u ¢ayna. CuHaHTpOomm3alus TOPOACKOW (¢ayHbl. buomornueckoe u
X035MCTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
aKocucTemMax. Ponb kackaonoco sgpghekma u 6u008-30UPuUKamopos (Kiouesvix
61008) 8 pyHKyuoHuposanuu 3xocucmem. IlepeHOC SHEPTUH U BEIICCTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, TMOIYJISLUNA U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmaus 3aepA3HEHUl PA3HbIX munos Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbl  JKOJI02UHECKO20 ~ HOPMUPOBAHUS  AHMPONO2EHHO20  8030€UCMEUsL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptper: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OHWoOLEHO3a»,  «IDKocucTeMa

HIMPOKOJIUCTBEHHOTO JIeCay», « IKOCUCTEMA XBOMHOTO Jieca», «DyHKIIMOHAIBHBIC
TPYININbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBopoT BEILIECTB B IKOCHUCTEME,
«lenu nutanus (macTOUIHASA, TETPUTHAS)», « IKOJIOTHUECKAs TUPAMHIA YHCED,
«IKonoruyeckas nupamusia OMomMacchn», «IKOJOTUYECKAs MUPAMHJIa dHEPTUNY,
«O0bpazoBanue Oonortay, «llepBuuHas cykieccus», «BoccTaHOBIEHHE Jieca MOcTe
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsr ypboskocucrem.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepel, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTEHUM, aKBApUYM KaK MOJCIb
HKOCUCTEMBI.

IIpakTuyeckas padora «3yueHue u onrcanue ypOOIKOCHCTEMBD».

JlabopaTopnasi padora «l3ydeHue pa3zHOOOpa3Wsi MENKUX [MOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKYpPCHsl «IKCKYypCHsI B THIIHYHBINA OuOTeorieHo3 (B ayOpaBy, OepesHsiK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «IDKCKYpCHsl B arpodKOCUCTEMY (Ha IMOJie WIM B TEIJIMYHOE
XO035UCTBO)».

Tema 10. Buocdepa — rinod6anbHast 3KocucTEMA

buocdepa — obOmemianeTapHas 000Ji04ka 3eMIIM, TII€ CYLIECTBYET WIH
CyILECTBOBaJA XU3Hb. PazButue nmpencrasienuii o 6uocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. O6mactu 6mocdepsr u e€ coctas. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rio6abHOM 3K0cUCcTeMBb. JMHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKHE LUKIBI (Yriiepoaa, a3oTra). PUTMUUHOCTE sIBIIEHUMN
B Omocdepe.

3onanbHOCTh Ouocdepsl. I[lonarne o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CaBaHHbI,
MyCTBIHU, TPOIMYECKHUE JIeCa, BHICOKOTOPhs. Kimmar, pacTUTenbHbIN 1 >KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANIA U
onocdepHbIX PYHKIUI.

JleMoHCTpanun

[Toptpetsl: B. 1. Bepuanckuii, 3. 3rocc.

Tabmuubr u cxeMbl: «['eocdepnt 3emin», «KpyroBopor azora B mpupomae»,
«KpyroBopoT yriepoga B mpupojae», «KpyroBopor kuciopoaa B HOpUpOE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnn», «TyHapa», «Tairay, «Cmemanubsiii jgec», «lLIupokoarcTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponmnueckuit gec.

Oo6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUHU YKUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:Kalomas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTE€HHOE BO3ACHCTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPHUPOIBI.
Kpacasie xHuru. Oco0o oxpansembie mpupoansie Ttepputopuu (OOIIT).
Bboranuyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYUBOIO Pa3BUTHUS YEJIIOBEUECTBA U MPUPOIBI.
PanronansHO€ ~ MPUPOJOMONB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3MCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3Butne METOJIOB MOHUTOPUHTA Pa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCNOCoOHOUL dHepeemuke. buonozuueckoe pasnoobpasue u ouopecypceoi.
Hayuonanvnvlie ungopmayuonusvie cucmemsi, obecneuusarowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6Ud08 U 3Kkocucmem. (OcHOBbI



9Kopeaburumayuyu IKOCUcmem U Ccnocobos 6opvobl ¢ OUONOBPEAHCOCHUIMU.
Pexoncmpykyus mopckux u nazemmuvix sKocucmenm.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arpsi3HeHue
ruapocdeprr», «3arps3HeHne mouBbl», «llapaukoBwii  3ddexT», «Ocobo
OXpaHsEeMbIE IPUPOIAHBIC TEPPUTOPHUI», «MOIETHN YyIPaBIIEMOT0 MUPa.
O6opynoBanue: ¢oTorpaguu OXpaHSEMbIX PACTCHHA W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPOTrpaMMBbl IO OMOJIOTHHI
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONIME: OCO3HAHUE O0YYaloUMMUCA POCCUNUCKON
IPAXKIAHCKON HIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOINPENCNICHUIO, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yenenanpaenienHoe paseumiue BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPAAUIUNA Pa3BUTUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCTb O0YUYAIOIIMUXCS PYKOBOJICTBOBATHCS B CBOCH
JIEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, MPUCYIIUMU CUCTEME
OMOJIOrMYEeCKOro  O0pa3OBaHMs, Haauuyue  NPABOCO3HAHUS  SKOJIOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JTOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTH3MA U
YBaXKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickorr denepaiuu, npupoae u
OKpYKaroUIEn cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorusy
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YyYaronuXcsi pyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOrO OOIIeCTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTHA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YYAIOIIETOCs] KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUM YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MIPOLIECCE COBMECTHOIO BBIINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/a4d, YBaXKUTEIHLHOIO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB MpPHU OOCYXJCHUU CIHOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAaPHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WJIECHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
IIPOLIIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIECIUIO U MaMATHUKAM MPUPOIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHEe OWOJIOTHMH, TOHUMAaHUS 3HAUYCHUS OWOJOTMM B TIO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXKEeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS

OCO3HaHue IYXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHMSI,;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIE pelIeHUs,
OPUEHTHUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJa B TIOCTPOEHUE YCTOWMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POAUTEISAM, CO3[JTaHUI0 CEMbH HA OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUMU C
TpaauuusMu Hapos1oB Poccuu;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHKE SMOLMOHAIIBHOTO BO3JACHUCTBHUS JKUBOU MPUPOJIbI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3nyeckoro BOCHUTAHHS, (POPMHPOBAHHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0poBOro U Oe3omacHoro oOpa3a >KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXA, perysipHas (u3nvecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHWE I1IEHHOCTH TNPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUI M HEMPUSATUSI BPEAHBIX MPUBBIUEK (YIIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPy10BOT0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYJy, OCO3HAHHE LIEHHOCTH MAacTepPCTBa, TPYAOIIO0UE;

FOTOBHOCTh K AKTHUBHOW AEATEIIBHOCTA TEXHOJOTHYECKOW W COIMAJIbHOU
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3IUyHbIM cpepaM MnpodhecCUOHANbHON AEATENbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYeCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYpbl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEH CPEeIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOjeM M MyTed HuX
peuieHus;

CIIOCOOHOCTh HWCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHUS W YyMEHUsI TpU pelieHud NpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHUE  TpaBWil  TOBEACHHS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOchephl);

AKTUBHOE  HEMNPUATHE JCUCTBHUM, NPUHOCAIIMX BPEd OKPYX arOLIEH
NPUPOAHON cpelie, YMEHHE MNPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;



HAJIMYUE PA3BUTOTO SKOJIOTHYECKOTO MBIIUIEHHUS, SKOJIOTHUYECKOU KYJIbTYpPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTUYECKOM HaIpPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHHKATUBHOM M COI[MATIBHOU
MIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUUYECKOMN NIEATEIbHOCTH SKOJIOTUYECKON
HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHUSI:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYHUTATENBCKOW KYIBTYphl KaK CpEICTBA
B3aMMOJICHCTBHS MEXKIY JTIOABMH U MMO3HAHUS MUPA;

NOHMMaHUE crneunuKky OHOJOTMM Kak HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHMN PALMOHATIBLHOIO HAYYHOI'O MBIIUIEHUS, CO3JAAHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXAlOUIeM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeJOBEKa U
o0IIecTBa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHHH MpodiIeM
COXPaHEHUs IPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHOW IUBWIM3ALIMU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb PECYpCHblE  MPOOJEMBbI  pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BBHIXOJA U3 TIO0ANBHBIX HKOJIOTHYECKUX MPOOJIeM U
o0ecriedyeHrss  MepexoJa K  YCTOMUMBOMY — Pas3BUTHIO,  PAllMOHATHLHOMY
UCIIOJIb30BaHUIO MPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHMIO HOBBIX CTaHIApPTOB
KU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJOTMUECKUX 3HAHUH B MEJIX
MOBBIIIICHHUSI  OOIIEeW KyJbTYpbl, €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IpU U3Y4eHUH OMOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWA [Js aHajiu3a |
OOBSICHEHHUSI SIBICHUI OKPYXKAIOIIET0 MUpPA M MPOUCXOIAIINX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
UMEIOLINXCS JAaHHBIX C LENbIO MOTYYEHHSI TOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITEIBHO HCIOJB30BAaTh OHMOJIOTUYECKUE 3HAHUS IS
pelIeHus mpooyieM B pealbHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HaHWE IIEHHOCTH HAy4YHOW MAEATeThHOCTH, TOTOBHOCTH OCYIIECTBISITH
IPOEKTHYIO M UCCIIEA0BATEIbCKYIO 1€ATEIbHOCTh HHANBHUIYAIHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTHh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHUIO, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAHWH MO OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEJMETHBIE PE3YJIbTATDBI

MertanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHBIC MOHSITHUS, OTpaKarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTus, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIH (akT, NPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccleoBaHue,  HaONIOJeHWe,  M3MEpEHUe, OKCIEpPUMEHT U JIpyrue);
YHUBEpCAIbHBIC Yy4eOHBIC JEUCTBUS (MTO3HABATENbHBIE, KOMMYHHKATHUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPaMOTHOCTH M  COLUMAJIbHOM KOMIETEHIMHM OOYyYarolIMXCs; CHOCOOHOCTh
00yyYaroImuxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCHUTIIIMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHWOJIOTMM Ha YpPOBHE CPEIHEro OOIIEero
oOpasoBanust y oOywatomierocss OyayT cOpMHUpOBaHbl IO3HABATEJIbHbIC
yYHHUBEpcaJbHble yueOHbIE NEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE
NEUCTBUS, PEryJIsTUBHBIC YHHUBEpPCAIbHbIE Yy4YEOHbIE JEHCTBUS, COBMECTHAas
NESITENIbHOCTD.

MertanpeameTHble pe3yNbTaTbl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NeHUCTBUSIMM:

1) 6a30BbIe JOTHYECKHE IeHCTBUS:

CaMOCTOSITENILHO ~ (OPMYyJIMpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MTOHATHUSMH);

ONpENENATh UEIu JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKHUE MOHATHUSA ISl 00OBsICHEHUST (DAKTOB U SBJICHUM
YKUBOM MPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYKIAEHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpenctBa Ui TPEACTABICHUS
CYLIECTBEHHBIX CBSI3€H U OTHOILLIEHHUI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TaKK€  NPOTHBOPEYMA  PA3HOr0  pOJAA,  BBIABIEHHBIX B Pa3jIMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabatrbIBaTh IJIaH PELIECHUS MPOOJIEMbl ¢ YYETOM aHAIM3a UMEIOIIMXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B IS TEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBAaTh W  BBIIOJHATH pabOTy B  YCIOBHUAX  PEaIbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMO/IEICTBHS;

pa3BUBATh KPEATUBHOE MBILICHUE IPU PEILIEHNUN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKUE AeHCTBHS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIEN0BATENbCKON U IPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IIOMCKY METOJOB PEILECHUS MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BUIBl JACSATEIBHOCTH MO MOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YU€OHBIX U COLUAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJIAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTyMEHTHI Ui JI0KAa3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHNUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OILIGHKY HOBBIM CHUTyallMsiM, OLEHUBATh NPHOOPETEHHBINA OIIBIT;

OCYULIECTBJISITh LEJICHANPABICHHBIA MOUCK IMEpeHOca CPENCTB U CIOCO00B
NeHCTBUS B TPO(PECCHOHAIBHYIO CpEeay;

YMETh NEPEHOCUTHh 3HAaHUS B MO3HABATEIbHYIO M MPAKTHYECKYI0 00JacTu
KU3HEJEATEIIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTei;

BBIIBUTAaTh HOBBIE HJIEU, MPEAJiaraTb OpUTHHAJIbHBIC MOAXOAbI U PEIICHHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabdora ¢ uHpopManHeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMaAIUu (TEKCTe Y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHBIX, B MIHTepHeTe), aHAIM3UpOBaTh



UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Mpe/CTaBICHUS, KpUTUUECKH OLIEHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIMpoBaTh 3aMpPOChl U MPUMEHSTH PA3IUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIUK, HEOOXOIUMOM JIJIsl BHITIOJTHEHUST y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT HUCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIb30BAaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  GOpMy  MpEACTaBICHHUS
Oouonornueckoit HHPopMaIuu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KauyeCTBE CpeACTBA mpu paboTe c
Oouonoruueckord uHGpoOpManuen: TNPUMEHSATh XUMHUYECKHE, (u3ndeckue u
MaTeMaTUYECKUE 3HAaKHM U CUMBOJIbI, (popmyinbl, aOOpeBHaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NpeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HATrJISITHOCTH;

BJIAJE€Th  HaBBIKAMHM  paclo3HaBaHUd M 3alUThl  WH)OpMaIuwy,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

Ogi1ajeHHe yHUBEPCATbHBIMH KOMMYHMKATHBHBIMH /1€iiCTBUSIMU:

1) o6menue:

OCYILECTBISATh KOMMYHHUKAIIMK BO BCeX cpepax KU3HU, aKTUBHO y4acCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYLIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHSI OTHOCHUTEIHHO BBIIOJHEHHS TNpeiaracMon
3a]]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH TMO3HMIIUN APYTUX YUYACTHUKOB
JMasora Wik JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHbIE CpEICTBAa OOIIEHUS, TOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOINEHWS U B3aUMOJCHCTBUS, MMOHUMATH
HaMEPEHUs IPYTUX JIIOJICH, IPOSIBIISITh YBAXKUTEIHHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU popme HhopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeJIbHOCTD:

NOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBHUyaJbHOM
paboThI IPH pelIeHNH OUOJIOTHYECKOUM MPOoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS MPHU pEeLICHUH yueOHOM 3a/1a4H;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIKX
WHTEPECOB M BO3MOKHOCTEH Ka)IOTO YieHa KOJUICKTUBA;



OPUHUMATh L€  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JNOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBU,
pacnpeneniaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOI'O yYaCTHHKAa KOMAaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTh HOBBIE MPOEKThI, OLIEHWBAaTh HJIEH C IMO3ULIHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBiaeHHe YyHUBEPCAJIbHBIMHU PEryJIsITHBHBIMH AeHCTBUSIMU:

1) camoopranu3zanusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU IEJIEBbIE M CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K YKUBOW NPHUPOJIE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  PELICHHUS NpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacuMpsTh paMKH y4eOHOro ImpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHue;

OLIEHUBATh MPUOOPETEHHBIN OIbIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWUM, MOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABbIKAMM  TO3HABATENbHON  pedJeKkcud KaKk  OCO3HaHUS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQUIEKCHH AJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLIEHWBATh PUCKM U CBOEBPEMEHHO MPUHUMATh PEUIEHUA MO HX
CHIKEHUIO;



OPUHUMATh MOTHBBI W apryMEHTbl JPYI'HX I@pU aHaJUM3€ pe3yibTaToOB
JESITENIbHOCTH;

3) npuHsTHE CE0S U APYTUX:

IPUHUMATH ceOsl, TOHUMasi CBOM HEJJOCTATKU U JTOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHTbl JPYIHX I@pU aHaJM3€ pe3yibTaTOB
JESITENIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO APYI'MX Ha OIIMOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C MO3UIIUHU IPYTOT0 YeNIOBEKa.

ITPEAMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3yJbTAaThl OCBOCHHUS COJACpPX AHUS Y4yeOHOro mpeaMeTa
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npoduapHOro  0o0yueHHs — oOydaronuxcs  Owosormu. OHHM  BKIIIOYAOT:
crnenuduyeckue AJjisi OMOJIOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEUCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJYYEHHUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3JIUYHBIX YYEOHBIX, a TAKKE B
peaNbHbIX JKU3HEHHBIX cuUTyauusx. [IpenmeTHble pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHBIC PE3yNbTaThl OCBOCHHS y4eOHOTO TpeameTa «bumomorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W PO OUOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B
MO3HAHWM  3aKOHOB TPHUPOABI M  PEHICHUU TPOoOJeM  PAIOHAIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJAE POCCUHUCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BIAJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATA0NIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETYJISIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U pPa3BUTHE), OMOJIOTHYECKUE TEOPUU
(xnetounas teopust T. [lIBanna, M. lIneitnena, P. BupxoBa, xpoMocomHasi Teopus
HacnencteeHHocT T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TPOUCXOKICHUS  KyJbTYPHBIX  PAcTEHUM),  3aKOHBI
(erHOOOpa3uWsi MOTOMKOB IEPBOTO MOKOJICHUS, PACIICTUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. . Basunoga), MIPUHLIMIIBL
(KOMIUJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEpPEHHe,
HaOJII0/IEHNE, SKCIIEPUMEHT);



YMEHHE BBIACISATH CYUIECTBEHHBIC MPU3HAKN: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTraHU3MOB, B TOM YHCIIE
OakTepuil, TpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPraHOB U CUCTEM
OpPraHOB pACTEHUH, JXUBOTHBIX, YEJIOBEKA, IMPOIECCOB KHU3HEAEITEIbHOCTH,
IPOTEKAIOLIMX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOTMUECKHUX
MPOIIECCOB: OOMEHA BEUIECTB (METabOIM3M), MPEBPALLICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOr0 THIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPUOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  WHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3U MEXAY OPraHOMJAaMHU KIETKH M HUX
(GYHKIIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIUSIMH, MEXIY
OpraHaMM M CHCTEMaMHU OpPraHOB y pACTEHMM, *XMUBOTHBIX M YEJIOBEKAa M HX
(GYHKIUSAMHU, MEXAY CHCTEMaMU OPraHoB M MX (YHKIMSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOTO Pa3BUTHS, T'€HOTUNIOM MU (PEHOTUIIOM, (PEHOTHIIOM U
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIKWE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBISBISATH IPUUYNHHO-CIIEICTBEHHBIE
CBSI3M MEXKAY UCCIETyeMbIMU OMOJIOTMYECKUMH MPOIIECCaMU U SIBJICHUSIMH, JIEIaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M MpakTUYECKHe padoThl, COOIIOIATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATH MX OSKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHUE Y4YacTBOBaTh B Yy4e€OHO-UCCIIENOBATEILCKON paboTe MO OMOJIOTHH,
9KOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HayYHBIX OOIECTB, U
nyOJIMYHO  TPEACTaBIATh  MOJYYEHHBbIE  pe3ylbTaThl HAa  yYEHHYECKHX
KOH(EepeHIMSIX;

YMEHHE OIICHUBATh JTHUYECKHUE AaCTEeKThl COBPEMEHHBIX HCCIICTOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMpPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE TeHOMa U CO3JaHHE TPAHCTEHHBIX
OpPIraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiedl mpodeccroHaNbHOM
JEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETCPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIILIEHHOCTH, YTIIyOJIsTh MO3HABATEIbHbBIN
WHTEpEC, HANIPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
NPOJOJDKEHHE OMOJOTHYecKoro o0pa3oBaHMs B OpraHu3alusix  CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3yibTaThl OCBOEHUs ydueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W PO OUOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B MO3HAHMM 3aKOHOB MPHUPOJAbBl U PEIICHUU HKOJOTUYECKHUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUIEHUU BOIPOCOB PAIMOHAIBHOTO
PUPOOIOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIIECHUS K MPHUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAJE POCCHICKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJIETh CUCTEMON OHOJIOTMYECKUX 3HAHWUW, KOTOpas BKIIOYAET
OTpEJICICHUs] W TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OHOJIOTUYECKUX
TEPMUHOB M TOHATHM (BHJI, dKOCUCTeMa, Ouocdepa), OMOIOrHYECKHUE TEOPUU
(aBomroniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS HBOJIIOIUH), YUCHUS
(A. H. CeBepiioBa — 0 nyTsx U HampasieHusx 3Boitouun, B.M. Bepuanackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecus k. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bapa), npasuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMHJIbl DHEpPruM), rumnoressl (rumore3a «vupa PHK» V.
['unGepta);

yMEHHE  BJIQJCTh  OCHOBHBIMU  METOJJaMH  HAy4YHOTO  IO3HAHWUS,
UCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U DKOCUCTEM
(omucaHue, M3MepeHue, HaOJIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMU BBISIBJICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHUE BBIJICTSATh CYIIECTBEHHBbIC TMPU3HAKU: BHJAOB, OHOTEOLICHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOMIETO, ABUXKYIIETO UM Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMKYITUX CHJT SBOJIONNH HA TeHOGOH I TTOMYJISIIHNH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHWMs, YepeOBaHUSl HANPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU 3BOJIOLUH,
JBIDKYIIMMH CHJIAMA aHTPOTIOTEHE3a, KOMIIOHEHTAMHU DPA3JIMYHBIX IKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISABIATH  OTJIMYMTEIBHBIC  TPU3HAKKM  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpele OOuTaHus, aOMOTHYECKUX W OHMOTHUECKHUX



KOMITOHEHTOB  DKOCHCTEM, B3aWMOCBS3€l OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyYMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTBA;

yMEHHUE peniaTh OMOJOTUYECKUE 3a]]a4H, BBISIBISTh TPUYUHHO-CIICICTBEHHbBIE
CBSI3U MEXJIY UCCIIEAYEMbIMU OMOJIOTMUECKUMU TIPOLIECCAMU U SIBJICHUSIMU, JeNIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATE JIA0OPATOPHBIE W TPAKTUYECKHE PAOOTHI, COOJIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPSITh HUX OSKCIEPUMEHTAIbHBIMU
cpencrBamu, GOpMYIHpPYs Ielb HCCIEIOBAHUS, AaHATU3UPOBATH IOJTYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUU W MEJIMIIUHE, MPOBOJAUMON Ha 0a3e MIKOJIBHBIX HAay4YHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATh  MOJYYEHHBbIE  pe3yJbTaThl Ha  yYEHUYECKHUX
KOH(EpEeHIIHSIX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MPeIOTBpAICHUSI
ri100aabHbIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyayiiedl mpodecCHOoHAIbHON
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEIHLCKOTO XO3SAWCTBa, IHUIIEBOMN
MPOMBITIUICHHOCTH, YTIyOJIATh TO3HABATEIBHBIA HMHTEpPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIICH  MpOPecCuu U TPOJOJIKEHUE
OMOJOTNYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOQPECCHOHAIBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuecTBO 4acoB DJIeKTPOHHbIE
Ne /it HaumeHoBaHue pa3aesioB U TeM Koutponsusie | TIpaxTaueckue (uudposbie)
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypcbl
1 Buosorus kak Hayka 1 https://www.yaklass.ru/p/bi
ologia#program-10-klass
2 JKUBBIE CHCTEMBI M MIX U3yYEHUE 2 https://www.yaklass.ru/p/bi
ologia#program-10-klass
3 Buosorus KieTku 2 1 05 https://www.yaklass.ru/p/bi
ologia#program-10-klass
4 XuMuuecKkas OpraHu3anus KIeTKU 10 1 1 https://www.yaklass.ru/p/bi
ologia#tprogram-10-klass
5 Crpoenue U QyHKIIHH KICTKH 8 1 2 https://www.yaklass.ru/p/bi
ologia#tprogram-10-klass
OGMeH BEIECTB U MPEBPAIICHAE YHEPTUH B https://www.yaklass.ru/p/bi
6 KIIeTKe 9 1 1 ologia#tprogram-10-klass
HacnencrBennas undopmarys u https://www.yaklass.ru/p/bi
7 . 9 1 0.5 logia# -10-kI
peanm3anus eé B KIETKE ologlarprogram ass
8 YKU3HEHHBI IUKIT KJIIETKU 6 1 1 https://www.yaklass.ru/p/bi
ologia#program-10-klass
9 Ctpoenue 1 GpyHKIUH OPraHU3MOB 17 1 15 https://www.yaklass.ru/p/bi
ologia#program-10-klass
10 Pa3sMHOMkEHHUE ¥ Pa3BUTHE OPraHH3MOB 8 1 15 https://www.yaklass.ru/p/bi
ologia#program-10-klass
I'eHeTHKA — HAyKa O HACNIEACTBEHHOCTH U https://www.yaklass.ru/p/bi
11 2 0.5 ologia#program-10-klass
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10 1 https://www.yaklass.ru/p/bi
ologia#program-10-klass
13 3aKOHOMEPHOCTH HU3MEHYUBOCTH 6 1 1 https://www.yaklass.ru/p/bi
ologia#program-10-klass
14 ['eHeTHKa YeloBeKa 3 05 https://www.yaklass.ru/p/bi



https://www.yaklass.ru/p/biologia#program-10-klass
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https://www.yaklass.ru/p/biologia#program-10-klass
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https://www.yaklass.ru/p/biologia#program-10-klass
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ologia#program-10-klass

15 CeJIeKLHs OPraHu3MOB 4 1 https://www.yaklass.ru/p/bi
ologia#program-10-klass
16 BrorexHOIOTHS M CHHTETHYECKAsT ONOIOTHA 5 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 13



https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass

11 KIIACC

KoaunuecTBO 4acos

DJIeKTPOHHBIE
Ne /i1 HanmeHnoBaHMe pa3esioB U TeM Kontpospabie | TIpaxTaueckue (uudposbie)
IPOrpaMMbI Bceero o0pazoBaTe/bHbIe
padoThI padoThI
pecypcebl
L 3aposKICHUE ¥ PA3BUTHE SBOJOLMOHHBIX 4 https://resh.edu.ru/subject/5
npeacTaBieHuii B 6HONI0rHH /11/
2 MUKpPO3BOJIIONHS U €€ PE3YIbTaThI 15 1 2 https://resh.edu.ru/subject/5
11/
3 MaKpodBOJIONKS U €& PE3YIIbTaThI 6 1 https://resh.edu.ru/subject/5
11/
ITpOUCXOKIEHHE U PA3BUTHE KU3HHU HA https://resh.edu.ru/subject/5
4 15 1 15 11/
3emiie ==
5 ITpoKCXOK/IeHHE UeTOBEKa — AHTPOIIOTEHE3 10 1 1 https://resh.edu.ru/subject/5
11/
DKOJIOrHsl — HayKa O B3aWMOOTHOIICHUSX https://resh.edu.ru/subject/5
6 OpPraHu3MOB M HaJIOPTaHU3MEHHBIX CHCTEM 3 05 /11
C OKpY>Karollei cpeaoi
7 Opranu3Msl 1 cpeia OOUTaHUs 9 1 15 https://resh.edu.ru/subject/5
11/
8 DKOJIOTHS BUIOB ¥ TIOMYJISIMIA 10 1 05 https://resh.edu.ru/subject/5
11/
KOJOTHUS COOOIIECTB. DKOTOTHUECKIE https://resh.edu.ru/subject/5
9 15 1 0.5 11/
CHCTEMBI /11/
10 Brocepa — rnobansHas SKocHcTeMa 7 https://resh.edu.ru/subject/5
11/
11 YetoBeK M OKPYXKAOLIas cpea 8 1 https://resh.edu.ru/subject/5
11/
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 8 75
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MMPOBEPAEMBIE HA EF? MO BUOJIOI'Mn TPE]EOBAHI/ISI K PE3YJIbTATAM
OCBOEHHSI OCHOBHOU OBPA30BATEJIBHOU IMTPOTI'PAMMBI CPEJHET'O
OBLIEI'O OBPA3OBAHUA

B (enepaibHBIX M perHOHABHBIX MPOIEAYPaX OIEHKH KayecTBa 00pa30BaHMUsI
UCIIOJIL3YETCS MepeUYeHb (KOAM(PUKATOP) paCIPEICIICHHBIX MO KJIACCaM MPOBEPSIEMBIX
TpeOOBaHUH K pe3ysbTaTaM OCBOCHHS OCHOBHON 00pa30BaTeIbHOMN MPOrpaMMbl
cpemHero o01miero 00pa3oBaHus U JIEMEHTOB COJIEPIKAHUS 110 OUOJIOTHH.

IIpoBepsiemble TPeOOBaHUA K MPEAMETHBIM pe3yJibTaTam
OCBOEHHUSI OCHOBHOM 00pPa30BaTe/IbHON MPOrPaMMBbI CPeIHEro
001Iero oopazoBanus

Koxa nposepsiemoro
TpeOoOBaHMS

ChopMHUpOBaHHOCTE 3HAHWH O MECTE M POJH OHWOJIOTHH B CH-CTEME
€CTECTBEHHBIX HayK, B (hop-mupoBaHun COBpPEMEHHOI
€CTeCTBCHHOHAyYHOW KapTUHBI MHUpPA, B IO3HAHMM 3aKOHOB MPUPOIBI
U PELIEeHUU XU3HEHHO BaXKHBIX COLMAJIBHO-3TUYECKUX, IKOHOMHUYECKHUX,
OKOJIOTHYECKUAX TPOOJIEM HYEJIOBEUECTBA, a TAaKXKe B PEUICHUH BOIPOCOB
PalMOHANBEHOTO TIPUPO-IOMOIb30BAHHSA, B (OPMHUPOBAHUH IIEHHOCTHOTO
OTHOIICHUS K TpPHUpPO-Ie, OOIIECTBY, YENOBEKY; O BKJIAAE POCCHUCKUX U
3apyOeKHBIX YUE-HBIX — OMOJIOTOB B pa3BUTHE OMO-JIOTUU

Brnanenue cucremoil 3HaHUM 00 OCHOBHBIX METOJaX HAy4HOTO MO3HAHUS,
UCIIOJIB3YEMBIX B OMO-TOTHYECKUX HCCIEIOBAHMUAX XKH-BBIX OOBEKTOB U
9KOCHCTEM  (ONHU-CaHUE, M3MEpeHHe, MpPOBEACHUE  HAOMIOJECHHN);
CHoco0aMu BBISIBJIC-HUS U OLIEHKH aHTPOIOT€HHBIX U3MEHEHUH B IPUPOJIE.
VYMeHue BBIIBUTATh THUIIOTE3bI, HPOBEPATH HUX HKCIIEPUMEHTAIbHBI-MU
cpenctBamu,  (OpPMyIHMpYsS ~ IIeTb  HCCIENOBaHWS,  AHAIM3HPOBATH
HOIY4EHHBIE PE3YJIbTATHI U J1EJIaTh BBIBOJBL

BeisiBieHHE  3aBUCUMOCTH ~ MEXJAY  UCCIEIYyEeMbIMH  BEIMYHHAMH,
00BSICHEHHE TONYyYCHHBIX pEe3yJbTaTOB U (OPMYIHUPOBAHUE BBIBOJOB C
UC-TI0JIb30BAHUEM HayUYHBIX IIOHITUMN, TEOPUIN U 3aKOHOB

YMeHue BNafeTh CHCTEMOHl  OMO-JIOTHUECKMX  3HaHMH, KOTopas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE OHOJIOTH-YECKHE TEPMUHBI W TIOHSTHSL
(K¥3HB, KIJIETKA, TKaHb, OpraH, OpraHWu3M, BHJ, TIOMYJSIMS, dKO-CUCTEMA,
ouorieHo3, Ouochepa; MeTaboIM3M, rOMEOCTa3, KICTOY-HbIA WMMYHUTET,
OuocuHTe3 Oenka, OHMONONMMEpPHI, JUCKPETHOCTh, Ca-MOPETYJISIHS,
CaMOBOCIIPOM3BEIE-HUE, HACJIEICTBEHHOCTD, W3MEHYH-BOCTD,
SHEPro3aBUCUMOCTD, POCT U Pa3BHUTHE);

Ouosornueckue Teopum: kierouHas teopus T. IlIsanna, M. lllneii-nena,
P. Bupxosa; KJIOHAJIbHO-CEJIEKTUBHOIO MMMYHHUTETA I1. Op-nux,
N.J. MeuHukoBa, XpOMOCOM-Hasl TeOpusl HacieAcTBeHHocTu T. Moprana,
3aKOH 3apojsimeBoro cxoactea K. bapa, 3BomonuoHHas —Teopus
Y. lapBuHa, CHUHTETHYEC-Kasi TEOPHUS SBOJIIOLMHU, TEOPHs aHTPOIOreHe3a
Y. JlapBuHa; TEO-pUS OuoreoreHosa B.H. Cykauéga; Y4YEHUE
H.W. BaBunoBa 0 ULEHT-pax MHOrooopasuss H©  IPOUCXOXKIE-HUS
KyIbTYpPHBIX pacTeHul, yuenne A.H. CeBeprioBa o myTsAx ¥ HaIlPaBJICHUSIX
sBomonny, yaenue B.U. Bep-Haackoro — o 6uocdepe);

3aKOHBI (eIMHOOOpa3usi MOTOMKOB TEPBOTO IOKOJICHHUS, PACHICTICHHS
MPU3HAKOB, HE3aBUCHUMOIO Hacje-JoBaHUs Tnpu3HakoB . Menaens;
CLEIJIEHHOT'O HACJIEOBAaHUSI NMPU-3HAKOB M HapYILIEHUsS CIEIUICHUS T€HOB
T. Moprana; roMoJiorudec-Kux psAI0B B HACIIE€JCTBEHHOM H3MEHUMBOCTU
H.J. BaBunosa; re-HeTHdeckoro papaosecus k. Xap-au u B. BaitnOepra;
3apoasieBoro cxojacta K. bapa; ouorenernueckuii 3axoH 9. ['ekkens, O.




Miros-nepa);

MIPUHIIMITEL (YUCTOTHI TAMET, KOM-TZIEMEHTAPHOCTH);

npaBwia (MuHEMyMa FO. JIuOmxa, 5KOJOTMYECKOH MHUpPAMHIBI YUCEN,
O6uoMacchl M SHEPTUm);

runote3sl  (koauepBaTHo A.U. Oma-puHa, nepsuyHoro Oynb-oHa JIk.
Xomueiina, mukpocdep C. Dokca, pudo3nma T. Uek)

VmMmeHue peuratb MOUCKOBBIC OHO-TTOTHYECKHUE 3aJa4uu, BbIABJIATH
IMPUYUHHO-CJICACTBEHHBIC CBA3U MEXKIAY UCCIICAYCMbIMU OHOJIOrHYECKUMHU
O6’I)6KTaMI/I, rponeccaMu M ABJICHUAMU, NOCIAaTbh BbIBOAbLI W IPOrHO3bI Ha
OCHOBAHHWHU ITOJTY-YCHHBIX PE3YJILTATOB,

COCTAaBJIATh ITCHOTUIIMYCCKHUEC CXC-Mbl CKPCIIUBAHUA 1 pPasHBIX THIIOB
HacCJICAOBaHUA T[IPU3HAKOB Yy OPIraHU3MOB, COCTABJIATb CXEMbl IIEPEHOCA
BCIICCTB Y DHEPIK B OKOCUCTEMAX (HGHI/I IIMTaHWs, IT-IICBBIC CCT) I/I)

YMeHue yCTaHABIUBATh B3aUMO-CBS3H MEKAY CTPOCHUEM U (DYHK-LIASIMH:
OpraHOWIOB, KIETOK Pa3-HbIX TKaHEH, OpraHaMi U CUCTE-MaMH OPTaHOB Y
pacTeHHi, JKMBOT-HBIX U YEIIOBEKa, MEXIYy dTamamMu OOMEHa BEIICCTB;
ATaraMu KJIETOY-HOIO IUKIIA M JKU3HEHHBIX [[HKJIOB OPTaHU3MOB; TAalaMt
SMOPHO-HAILHOTO PAa3BHTHS; TEHOTUIIOM | (PEHOTHIIOM, (EHOTHIIOM U
dak-Topamu cpepl OOMTaHUS, MHPOLEC-CAMH 3BOIOLUH;, ABKYLIIAMH
CH-IAMH aHTPOIOT€HE3a; KOMIIOHEH-TAMH Da3JIM4HBIX 3KOCHUCTEM U
MPUCTIOCOOJICHUSAMH K HUM OPTaHH3MOB

YMeHue BBIICNATh CYIIECTBEH-HbIC IPH3HAKH:

CTPOCHUS BUPYCOB, KICTOK IMPOKa-PHOT U J3YKAPUOT; OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OHOICOIICHO30B, JKOCHCTEM U
ouocdepsl; CTPOCHHS OPraHOB U CHCTEM OP-TAHOB PACTCHHM, KMBOTHBIX,
Yeno-BeKa; MPOLECCOB KU3HEACATEIH-HOCTH, ITPOTEKAIOMINX B OPTaHI3Max
pacTeHHi, KUBOTHBIX W Ue-JOBEKa; OMOJOTHYECKHX IIPOIECCOB: 00Me-Ha
BemecTB  (Merabomu3M), WHGOpP-MAIlMK ¥ TPEBPAIICHUS HSHEPTHUH,
OpoxeHHUs, aBTOTPOGHOTO W  TeTe-poTPO(GHOTO THUIOB  IMUTAHHUSA,
¢doTo-cHHTE32a W  XEMOCHHTEe3a, MHUTO3a, MeHo3a, TrameToreHesa,
sMOpuore-He3a,  IOCTIMOPHOHAIBHOTO  Pa3BU-THS,  PAa3MHOXCHUS,
WHINBUyalTb-HOTO Pa3sBUTUSI OpraHun3Ma (OHTO-T€HE3a), B3aUMOAEHCTBHUS
TEHOB, reTepo3uca; JedcTBUN HCKYCCTBEH-HOT'O otbopa,
CTaOMIU3UPYIOMIETO, IBIDKYIIETO W  Pa3phbIBAIOMIETO  €CTECTBEHHOTO
0oT0Opa; aIONATPU-9eCKOTO W  CHMIIATPHUECKOTO BHI00Opa30BaAHUS;
BIWMSHUS JBIDKYIIUX CHJ ODBONIONMM Ha TEeHO(MOHI MO-TYJSIHM;
MPUCTIOCOONICHHOCTH Op-TaHU3MOB K Cpele OOWTaHWs, UYepeHOBAHMUS
HaMpaBJICHUN 3BOJIIOIMK; KPYrOBOPOTA BEIECTB W IMOTOKA DHEPTHUH B
HKOCHCTEMAX

CdopMHUpOBaHHOCTh  YMEHHSI  BBI-JIENIATH  CYIIECTBEHHBIE MPU3HAKU
BUPYCOB,  KJETOK  IIPOKAapHOT ¥  DY-KapUOT;  OJHOKJIETOYHBIX
Y MHOTOKJICTOYHBIX OPraHW3MOB, BHJIOB, OHMOT€OIIEHO30B M 3KOCHUCTEM;
0CO-OCHHOCTH TIPOIICCCOB OOMEHA BE-IIECTB M IPEBPALICHUS SHEPTHU
B KJIETKe, (POTOCHMHTE3a, IUIACTHYEC-KOTO M JHEpreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Meio3a, OIUIOJJOTBOPEHHUS, PpAa3BUTHI U
Pa3MHOXKEHHS, WHIMBHIYaJbHOTO pa3-BUTHS OpraHu3Ma (OHTOTEHe3a),
OopBOBI 3a CyIIECTBOBaHME, €CTECT-BEHHOI'O OTOOpa, BHI000pa3oBa-HHS,
NPUCIIOCOOJICHHOCTH  OPraHu3-MOB K Ccpefie  OOWTaHWs, BIHSHUS
KOMITIOHCHTOB 3KOCHUCTEM, aHTPO-IIOI'CHHBIX W3MCHEHUM B DKOCHCTE-Max
CBOEIl MECTHOCTH, KPYroBO-pOTa BEIIECTB W NPEBPALICHHS JHEPTUH B
ouocdepe

YMeHre HCHONb30BaTh COOTBETCT-BYIOIINE APTYMEHTHI, OHOJIOTHYEC-KYIO
TEPMUHOJIOTUIO U CUMBOJMKY JUIsl JOKAa3aTelbCTBA POJACTBA OpPra-HU3MOB




PasHBIX CHUCTEMATHYECKUX TPYIN; B3aMMOCBS3H OPraHU3MOB U CPEbI
oOuTaHUs; EJUHCTBA UEJIO-BEUECKUX pac; HEOOXOAUMOCTH 3]I0POBOrO
o0Opasza XM3HU, COXpa-HEHUS pPa3HOOOpa3us BUAOB M D3KO-CUCTEM Kak
YCIIOBHUS COCYIIIECTBO-BAHUSI TPUPOJIBI U YSIIOBEUESCTBA

YMeHHe ~ KpUTHYECKM  OICHHWBATh  HH(OPMAIMI0O  OHOJOTHYECKOTO
COJICp)KaHUsI, HWHTEPIPETUPOBATh OSTHYCCKAE ACHEKTHI COBPEMEHHBIX
9 UCCIICIOBaHU B OMOJIOTHY, MEIUIIMHE, OMOTEXHOJIOTUHU; PacCMaTpH-BaTh
I00aTbHBIE KOJOTHYECKUE MTPOOIIEMbI COBPEMEHHOCTH, ()OP-MHPOBATH TI0
OTHOIIICHUIO K HUM COOCTBEHHYIO MO3HIIUIO

HEPEYEHB 9JIEMEHTOB COJAEPXKAHUS, IPOBEPSEMbBIX HA EI'D 110

BUOJOI'MN
Kon IIpoBepsieMblii 371eMEeHT coAepPKAHUS
1 bronorns kak Hayka. JKuBbIe CHCTEMBI U UX H3YyYCHHUE

11

CoBpemMeHHast ouosnorus - KOMIUIEKCHAS HaykKa. buono-ruueckue HayKH
U wu3yyaeMmble UMH Tpobiembl. DyH-TaMeHTaJbHBIE, NPUKIAJHBIE K TIOUCKOBBIE Hay4yHbIE
HCCIICTOBAHUS B OMOJIOTHL.

3nayenne Owonorun B (HOPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpA.
[podeccumn, cs3annbie ¢ OMoorHeil. 3HaueHne ONOJIOTHH B MIPAK-THYECKOH NEesITeEHOCTH YelIOBEKa!
MEJHLKHE, CEJIbC-KOM X035IICTBE, IPOMBIIIJIEHHOCTH, OXPaHe NPUPOIbI

1.2

JKuBbie cHcTeMBI Kak TpeaMeT u3ydeHust Owosiornu. CBOKMCTBa JKHMBBIX CHCTEM: EIWHCTBO
XUMHUYECKOTO CO-CTaBa, JUCKPETHOCTh M IIEJIOCTHOCTD, CIIOKHOCTh U YIO-PSI0YEHHOCTh CTPYKTYPHI,
OTKpPBITOCTh, CAMOOPIaHMU-3aLIUsl, CAMOBOCIPOM3BENIEHUE, Pa3Ipa)KUMOCTh, U3MEH-YUBOCTh, POCT H
pa3BUTHE.

YpoBHM OpraHu3alMy >KUBBIX CHUCTEM: MOJEKYJSPHBIA, KIETOUYHBIA, TKaHEBBIA, OpPraHU3MEHHBIH,
MOMYJIAIN-OHHO-BUJIOBOH, JKOCHUCTEMHBIA  (OMOTeOleHOTHYECK M), OmocdepHbid. IIporecchl,
MPOUCXOMASAIINE B JKUBBIX cHcTeMaX. OCHOBHBIE TIpW3HAKH KUBOro. JKW3HB Kak (¢op-ma
CYIIECTBOBAHUS MaTEPUH

1.3

Mertoapl Ouonoruueckod Hayku. HaOmroneHwe, m3Mepe-HUE, DKCIIEPUMEHT, CHCTEMaTH3allus,
meTaaHanus. [loHdaTue o 3aBUCMMOI U HE3aBUCUMOM nepeMeHHol. [iianupoBanue s3KkcepuMeHTa.
[TocranoBka u npoBep-ka runoTe3. HymeBas runoresa. [loHsTHe BBIOOPKH U €€ TOCTOBEPHOCTE.
Pazbpoc

B Oumonormveckux mAaHHbIX. OIeHKa JOCTOBEPHOCTH TIIONYYEHHBIX pPe3yJbTaToB. llpuymHbI
HCKa)XEHHUsI pE3yJIbTaTOB dKcepUMeHTa. [IoHsITHE CTaTUCTUYECKOr O TECTA

KreTka kak Ouonoruyeckas CHcTeMa

2.1

Krnerka — cTpykTypHO-QYHKIMOHATIbHAs €AWHMIA KH-BOTO. VCTOpMS OTKpHITHS KiIeTKH. PaboTh
P.T'yka, A.JleBenryka. Kierounas teopus (T.IlIBann, M. Ilneiinen, P. Bupxos). OcHoBHBIE
I10JIO’KEHUS CO-BPEMEHHOM KJIIETOUHOH TEOPHH.

MeToapl MOJNEKYISPHOM M KJIETOYHOW OHMONOTMH: MUKPOCKOMUS, Xpomarorpadus, snekrpodopes,
METOJ MEUCHBIX aTOMOB, An(depeHnnaiIbHoe HEHTPHPYTHpoBaHne, KyJIbTHBUPOBAHUE KICTOK

2.2

XUMHMUECKUH COCTaB KIETKM. Makpo-, MUKpPO- U YJIbTpa-MHUKpOuIeMEHThl. Boma um €€ ponp Kak
pacTBOpUTENsl, peareHTa, y4acTue B CTPYKTYPUPOBAaHMM KIIETKH, TEIUIOPEryysauud. MuHepaibHble
BEIECTBA KJIETKH, UX OMooruyeckas poiib. Poib KaTHOHOB M aHUOHOB B KJIETKE.

Buonormueckne monmmMepbl. bemkun. AMHUHOKHCIOTHBIA cocTaB OenkoB. CTpyKTypsl OEIKOBOMH
MoJIeKyIEL. [lep-BudHas cTpykTypa Oenka, MenTUAHAs CB3b. BTOpWY-HAas, TpeTHYHAS, YeTBEPTHIHAS
cTpykTypbl. [enarypa-uusa. CoiictBa OenkoB. Knaccudukamus 6enkoB. buo-norudeckne QpyHKunu
OETIKOB.

YrneBonbl. MOHOCAXapuabl, TUCaXapHIbl, OJTUTrOcaxa-pribl U mojaucaxapuasl. OOIIHiA M1aH CTPOCHHS
1 (QU-3MKO-XMMHUYECKHE CBOMCTBA yIiIeBOIOB. brosornueckue pyHKIUM yTIeBOOB.




Jlunuer. TanpodmnbHO-rHAPODHOOHBIE CBOICTBA. Knaccudukanus
mununoB. Tpurmumepunst, Gpocdonumuas!, BOCKH, CTeponasl. buonornyeckue (GyHKINM — JIUIAIOB.
OOmme CcBOWCTBa OWMONOTMYECKHX MeMOpaH — TEKy4ecThb, CIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJTYTIPO-HULIAEMOCTb.

Hykneunossle kuciaotsl. JJHK u PHK. Ctpoenue Hy-kiaenHOBBIX KucinoT. Hykmeorunsl. IlpuHnun
koMmIute-MeHTapaocTh. [IpaBuio Yapradda. Crpykrypa JJHK — nBoiinas ciimpaiib. MecToHaX 0K IIEHHE
n 6uo-norndeckue ¢pynknuu JJHK. Buast PHK. ®@ynkunn PHK B kinetke.

Crpoenue moiekynsl AT®. Makposprudeckue cBsizu B Mosiekyiie AT®. buonorndeckne ¢yHKIUN
AT®. BoccraHoBIIEHHBIE IEPEHOCUYHKH, MX (GyHKIHHU B KiieT-ke. CexkBenupopanue JJHK.

CrpykrypHas Ouoinorus: OHOXMMHUYECKHEe ¥ OuMo(U3M-YeCKHe WCCICAOBAHUS COCTaBa |
MIPOCTPAHCTBEHHOHN CTPYKTYPBI OHOMOJIEKYJI

2.3

THMbI KIETOK: 3yKapHOTHUECKas U Mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHbIE 00pa30BaHUs
KIIETKH.

CrpoeHue nmpokapuoTuueckoit knetku. Knerounas ctenka 6akrepuil 1 apxeit. OCOOEHHOCTH CTPOEHUS
reTepoTpoHOI U aBTOTPO(HOM NPOKAPUOTHUECKUX KJIETOK. MEeCTO U poJib MPOKapUOT B OHOIIEHO3aX.
CrpoeHne W (YHKIHOHHPOBaHWE JyKapHOTHYEeCKOW KieTku. [lmasmaTtmdeckas memOpaHa
(mmasmanemMma). CTpykTypa  IIa3MaTHdecKod  MeMmOpaHbl.  TpaHCIOpPT  Be-IIECTB  depe3
IJIa3MaTHYeCKYl0 MeMOpaHy: TacCUBHBIA (muddy3us, ooOneryénnas mud¢y3us), aKTUBHBINA
(ep-BUYHBIA U BTOPUYHBIA aKTUBHBIN TpaHcopt). [lomynporunaemocts MeMOpaHbl. PaboTa HaTpwii-
KaJMeBOro Hacoca. DHAOIMTO3: MHHOIMTO3, (arouro3. Jk30-uuTo3. Kinerounas crenka. CTpykTypa
1 (QYHKIMH KIETOYHOM CTEHKH PacTeHUH, TPUOOB.

Huromnasma.  Ilurozomb.  Llutockener. JpmwxeHne  nurTo-tuia3mbl.  OpraHouabl  KIIETKH.
OpnHomeMOpaHHBIE Opra-HOWABI KIETKU: 3HAoruiazmatudeckas ceTh (OIIC), ammapat [onbmxw,
JMU30COMBI, WX CTpoeHHe W (yHK-IImH. B3amMocBsA3p OmHOMEMOpAaHHBIX OPraHOWIOB KICTKH.
CrpoeHne rpaHyIApHOTO peTukyayMa. CHHTE3 pacTBOPUMBIX OenmkoB. CHHTE3 KICTOUHBIX MEeMOpaH.
Imankuit (arpaHyIsApHBIA) SHAOIDIA3MATHUSCKUN peTH-KymyMm. CexpeTopHas (yHKOWS ammapara
lompmxu. Tpancmopt BemecTB B KIeTKe. Bakyonu pacturensHbIX KieTok. Kirerounsnii cok. Typrop.
HOHyaBTOHOMHBIe OpraHouJbl KJICTKU: MUTOXOHAPUHU, TIJIACTUABI.

CTpOCHI/Ie u q)yHKL[I/II/I MI/ITOXOHJIpI/Iﬁ n 11aCTunl. Hep—BI/I‘IHI)Ie, BTOPUYHBIC U CJIOXKHBIC TIJIACTHUIbI
(hOTOCHHTE-3UPYIONINX SYKAPHOT. XIIOPOIUIACTHI, XPOMOIUIACTBI, JICHKOILIACTHI BHICIIUX PACTCHMIA.
HememOpannsle opraHouasl kiaetkd CrTpoeHMe U (PyHK-IIMM HEMEMOpPAaHHBIX OPTaHOWAOB KIIETKH.
Pubocomel. MuxpogunamenTsl. MbleuHble KIeTKH. Mukpotpyoou-ku. Knerounsrii nientp. CtpoeHue
U TBIDKCHHUE KTYTUKOB M peCHUIEK. MHUKPOTPYOOUKH IUTOILIA3MEL. LleHTpHOIS.

Snpo. OGonouka sapa, XpOMATHH, KapHOIDIa3Ma, SAPHI-IIKH, WX CTPOCHHE M (QYHKIMU. SnepHbIid
OenkxoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHOJIOKEHHE XPOMOCOM B HHTep(hazHOM spe. bemku
XpoMaTuHa — r’MCTOHBI.

Knerounsle BkmroueHus. CpaBHHUTENbHAs XapaKTepH-CTUKA KIETOK 3YKApHOT (pacTUTEIbHOM,
XUBOTHOM, TPUOHOIT)

2.4

AcCcUMWITAIIAS. W JUCCUMWISIIMA — JIB€ CTOPOHBI MeTa-0oim3ma. Tumbsl oOOMeHa BeIIeCTB:
aBTOTPO(HBIN ¥ reTepoTpodHBIN. YdacTHe KUCIOpOoAa B OOMEHHBIX Ipoleccax. JHEpreTHUecKoe
obecnieuenure KieTkH: npeBpanicane AT® B oOMeHHBIX mporeccax. dep-MEeHTaTUBHBIA XapakTep
peakiuii KieTodHoro MmerabonmsMa. DepMEeHTHI, UX CTPOEHHE, CBOWCTBA M MEXaHU3M JEHCTBHS.
Kodepmentsl. OTnuums ¢epMEeHTOB OT HE-OpraHMYEeCKHMX KaTalu3aTopoB. belkn-akTHBaTOpHI
1 OeNTKN-MHTMOUTOPBL. 3aBHCHMOCTD CKOPOCTH (hepMEH-TaTHBHBIX PEaKnii OT pa3NIHbIX (aKkTopoB.

[lepBuuHBIl cHHTE3 OpraHMYECKHUX BemecTB B kieTke. @oTtocuuTes. Poip XxmopomiacToB B mporecce
¢oro-cunTe3a. CeroBas u TeMHOBas (a3pl. IIpoaykTHBHOCTE (hoTOCHHTE3a. BimsHHE pasiudHBIX
(hbakTOpoB Ha CKOPOCTh (POTOCHHTE3A. 3HAUCHUE (DOTOCUHTE3A.

XemocuHTe3. Pa3sHooOpasue  OpraHM3MOB-XEMOCHHTE-THKOB: HUTpHUPHUUIUpYOUIHEe OaKTepHH,
Kere300aK-Teprun, cepodbaKTepruu, BOJOPOHbEIE OakTepny. 3Hade-HuEe XeMOCHHTE3a.

AHadpoOHbIe opraHu3Mbl. Buas! Opoxxenus. IIpogyKTel OpokeHHsI M MX HCIONB30BAaHHE YEIIOBEKOM.
AHa’p00-HbIE MUKPOOPTaHN3MBI KaKk 00BEKTHl OMOTEXHOJIOTUH U BO30OYIUTENH OONIe3HEH.

AbpoOHBIE OpraHu3Mbl. OTambl HepreTudeckoro o6-meHa. IlogroroBurensHsiil 3tan. I'nukomus —
OECKUCIIOPOHOE PACIICIUICHHUE TIIOKO3BI.




Buonoruueckoe OKHCICHHE, WIU KICTOYHOE JbIXaHWE. Poib MHUTOXOHApHH B IpoIeccax
Oouomormueckoro okucienus. luknmyeckue peaknuu. OxucnutenbHoe  (HOCHOPHINPOBAHHE.
[IpenmymmecTBa a’poOHOTO IMyTH OOMEHa BEMmIECTB Iepel aHa’dpoOHbIM. (HHEKTUBHOCTH
JHEPreTHYECKOro 0OMeHa

2.5

Peakuun maTpuuHOro cunresa. [IpuHIUI KOMIUIEMEH-TapHOCTH B PEAKUHUSAX MaTPUYHOIO CHUHTE3A.
Peanuza-uus HaciencTBeHHOM uH(popMmanuu. ['eHeTHdyeckuid Kol, ero cBoWcTBa. TpaHcKpumuus —
MatpuuHblii cuHTe3 PHK. IlpuHIUNBI TpaHCKpUNIUK: KOMIUIEMEHTAPHOCTb, aHTUIAPAJUIEIbHOCTD,
ACUMMETpPUYHOCTh. TpaHcisnus u e€ sranbl. Ydactre TpancrnopTHeix PHK B OGuocuHTe-3¢ Oeika.
Ycnosus OnocunTesa 6enka. KogupoBanne aMHHOKUCIIOT. Poib pubocoM B OnocuHTE3e OenKa.
OpraHuzanys T€HOMa y HPOKapHOT M JYKAPHOT. Perymsamus akTHBHOCTH TE€HOB y IPOKapHUOT.
['umoTesa omepona (®. XKako0, XK. Mano). Perynsamus oOMeHHBIX MpoieccoB B KieTke. KieTouHbIi
rOMEOCTas.

Bupychl — HeklIeTOYHbIe (OPMBI JKU3HU U OONHMraTHBIC MapasuTbl. CTPOSHHE MPOCTHIX M CIIOMKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.

Bupycuble 3a0oseBaHusl 4eloBeKa, KMBOTHBIX, pacte-Huil. CIIMJ, COVID-19, comuansHble U
MEAUIIHCKUE TPOOTEMBI

2.6

Knerounprii 1k, ero mepuoabl M perymsanus. Matep-daza u mMuto3. OcoOSHHOCTH IMPOIECCOB,
mporekaromux B uHTepdaze. IlogroroBka  kmetkm Kk jeneHuro.  [IpecuHTeTHyeckuit
(TOCTMUTOTHYECKUIT), CHHTETHYEC-KMH W MOCTCUHTCTUUECKUH (IPEMUTOTHYECKHUM) MNEepHOIbI
uHTEp(a3bIL.

Matpuunbiii cunres JJHK — perumkanusa. Ilpunnunel perumkanuu JHK: xommiemeHTapHOCTS,
TTOJTYKOHCEP-BAaTUBHBIA CHHTE3, aHTHUHapauiensHocTh. Mexanmsm perukammu J[HK. Xpomocowmsr.
CrpoeHue xpomocoM. TeroMepsl U TelmoMepasa. XPOMOCOMHBIN HabOp KIIET-KM — KapUOTHIL
JIMITOMTHBIN ¥ TaTIOUIHBINR HA00OPBI XpOMOCOM. I'OMOJIOTHYHBIE XpOMOCOMBIL. [10J10BBIE XpOMOCOMBI.
Henenne wietku — murto3. CTaguu MHUTO3a M IPOUCXO-IAIIME B HUX IpoLecchl. THUIBI MUTO3a.
Kapuokunes u nurokuHes. buonorudeckoe 3HaYyeHME MMTO3a. Perymsanus MHUTOTHYECKOTO IMKIIA
KJeTku. [IporpaM-mupyemas KieTouHas Tuoenb — alonTos.

@YHKIIMOHANIbHAS Te-HOMHUKa

OpFaHI/ISM Kak OMOJIOrnyecKas CHcTeMa

3.1

O[[HOKHGTO‘IHI)IG, KOJIOHHAJIbHBIC, MHOTOKJICTOYHLIC OPraHu3Mbl 1 MHOTOTKAHEBBIC OPTaHU3MBI.
@DopMBI Pa3MHOXKEHUS OPraHU3MOB: Oecronoe (BKII0-4asi BETeTaTUBHOE) U M0JI0BOE. Bkl 6ecnonoro
pa3-MHOXEHUS: IOYKOBAHUE, CIIOPYILSIHS, pparMeHTaIysi, KIIOHHPOBAHNE.

[TonoBoe pasmuoxenue. IlomoBeie kneTku, wiam rameTsl. Meio3. Cragum wmeiosza. [loBeagenue
XpoMocoM B Meit-03e. Kpoccunrosep. bronorudeckuii cMpIca Meiio3a 1 moioBoro mnpomecca. Meiio3 u
€0 MECTO B XHU3-HEHHOM LIUKJIE OPTraHU3MOB.

IIpensaponsimeBoe pasBuThe. l'ameroreHes y >KMBOT-HBIX. llomoBble »xene3bl. OOpazoBaHue U
pa3BUTHE MOJIOBBIX KJIeTOK. CriepmaroreHes 1 ooreHes. CTpoeHHe MOJIOBBIX KIeToK. OmIog0TBOpEHHE
U HSMOpPHOHAJIILHOE pa3BUTHE XHUBOTHBIX. CIOCOOBI OMJIOJOTBOPEHUS: Ha-PY)KHOE, BHYTpPEHHEE.
ITaprenorenes.

WNupuBuayanbHOEe pa3BUTHE OpraHu3MoB (oHTOreHes). Ctaaun SMOpHOreHe3a )XKHBOTHBIX (Ha MpHUMEpe
nsrym-kn). Hpo6nenue. Tumbt npodnerus. OcoOeHHOCTH TpoO-TeHHs MICKOIHUTAIONIHNX. 3apOIbIIIeBEIe
JUCTKU (TacTpy-Jisiiusl). 3aKjajika OpraHoB M TKaHeW W3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BIusHUE
gacTell pa3BHUBAIOMICTOCS 3apojplia (3MOpPHOHANBHAS WHIYKLWS). 3akiafka IUIaHA CTPOCHHS
KMBOTHOTO KaK pe3yiabTaT HEPapXHMUECKUX B3aWMOACHCTBHI TreHOB. BimsHue Ha sMOpHOHATBHOE
Pa3BHUTHE Pa3IUUHBIX (PAKTOPOB OKPYKAIOIICH CPEIBI.

Poct n pasButue xuBOTHBIX. [locTamMOpmoHanbHBIN ne-puon. llpsmMoe U HempsiMoe pa3BUTHE.
PazButne ¢ meta-mopdo3oM y OECIO3BOHOUHBIX M ITO3BOHOYHBIX JKMBOTHBIX. buomormueckoe
3HaYEHHE MPSIMOT0 U HENPSAMOTO Pa3BUTHS, UX PACIpOCTpaHeHue B IpupoJie. TUIbl pocTa )KUBOTHBIX.
@dakTopBl PEryNAIMH POCTa >KUBOT-HBIX M YeloBeka. CTaJuu MOCTIMOPHUOHAIFHOTO Pa3BU-THS Y
YKUBOTHBIX U 4yenoBeka. [leprnoipl oHTOTeHe3a uyeIoBeKa.

PasmuOxeHue u pasButue pacteHuil. ['ametodur u ciopodut. Meiio3 B )KU3HECHHOM IHKIIC PACTCHUIA.
OO6pazoBaHue cniop B mpoliecce Meiosa. ['amerorenes y pactenuid. OmIoJO0TBOpPEHHE M PAa3BUTHE




PaCTHTENb-HBIX OpPraHW3MOB. J[BOITHOE OIIOMOTBOpEHWE Yy IBETKO-BBIX pacTeHuid. OOpazoBaHWe |
pa3BuUTHE ceMeHU. MeXaHU3MBbl PeryJIsIii OHTOT€HEe3a Y PACTEHUH 1 )KUBOTHBIX

3.2

I/ICTOpH}I CTAHOBJICHUA W pPa3BUTHA TCHCTUKU KaK HaAyKH. OCHOBHBIE TEHETHYECKHE ITOHITHSI H
CUMBOJIBL. ' OMO-JIOTHYHBIE XpOMOCOMBI, AJIJICJIbHBIC TC€HbI, AJIbTCPHATUBHBIC IIPU3HAKH, JIOMUHAHTHBII
n peHeCCI/IBHI)II\/‘I Mpru-3HaK, TOMO3UroTa, reTepo3nrora, 4nucras JIUHUA, FI/I6pI/I—I[I>I, I'CHOTHMII, (beHOTI/IH.
OCHOBHBIE MCTOJbI TCHCTUKU FHGpHI[OJIOFPI‘IeCKHﬁ, III/ITOJ'IOI‘I/I‘-IGCKHﬁ, MOJ'IeKynS[pHO-FeHeTI/I'-IeCKI/Iﬁ

3.3

Momnorubpumnoe ckpeniBanue. [lepBbiii 3akoH MeH-1eins — 3aK0H eMHO00pa3us THOPHUAOB MEPBOTO
noko-neHus. [IpaBuino gomuHupoBaHus. BTopoit 3akoH MeHzens — 3aKOH paclieryieHHs IPU3HAKOB.
LuTonorn-4eckrne OCHOBHI MOHOTHOPHIHOTO CKpeNIBaHus. | NII0-Te3a YNCTOTHI raMeT.
AHanmuzupyromiee ckpemuBaHue. [IpoMeXyTOwHBIH Xa-pakTep HacienoBaHusl. Paciiernienue
MIPU3HAKOB IIPU HEIIOJIHOM JIOMUHHUPOBAHUU.

JlurnOpuaHoe ckpemBaHue. TpeTuil 3akoH MeHIens — 3aKOH HE3aBHCHMOTO HACJCIOBaHUS
npu3HaKkoB. LIuTo-noruveckrue OCHOBBI TUTHOPUIHOTO CKPEIIMBAHMUA.

CueruieHHoe HacnenoBaHue mpu3HakoB. PaGoTel T. Moprana. CrenjieHHOe HaclieIOBaHHE T'eHOB,
HapyllleHUE CLETUICHNS MEeXIY TeHaMH. XPOMOCOMHas TEOPHs HAaCIeICTBEHHOCTH.

I'enetuka IoJa. XpOMOCOMHBII MEXaHU3M omnpeene-Hus oJsa. AyTOCOMBI
U TMIOJIOBBIE XPOMOCOMBIL. ['OMO-raMeTHBIN U reTeporaMeTHbIi oj. ['eHeTndyeckas cTpyKTypa HOJIO0BbIX
xpomocoM. HacnenoBanue nmpu-3HakoB, CLIETUIEHHBIX C MTOJIOM.

I'enotum kak nenoctHas cucreMa. [eiioTponust — MHO-)KECTBEHHOE JielicTBHE TeHa. MHOKeCTBEHHBIH
aje-nn3M. B3aumoneiictere HeawienbHbIX TeHOB. KommueMmenTapHocTh. Onuctas. onumepus

3.4

BzanmogeiictBue reHoTHIIA W cpenmsl TpH  (OPMHpPO-BaHMM (eHOTHHA. 3MEHIMBOCTH TPH3HAKOB.
KavecTBeHHBIE W  KOJIMYECTBEHHbIC TMpPU3HAKW. BHIbl W3MEH-YMBOCTH: HEHACHE[NCTBEHHAs W
HaCJIe/ICTBEHHAs.

Moau¢ukamoHHas 13MEeHYHBOCThb. Poib cpebl B (hop-MHUPOBaHUHM MOIU(DUKAIIMOHHON M3MEHYMBOCTH.
Hopma peakuum npusHaka. BapuaruoHHBIN psin ¥ BapHa-1oHHast kpuBasi (B. Moranscen). Cpoiictsa
MoAN(H-KaIMOHHOH N3MEHUHBOCTH.

I'enoTunuueckass nW3MeHYMBOCTb. CBOMCTBA T€HOTUIU-YECKOW M3MEHUMBOCTH. BHabl IeHOTHIIMUYECKOM
W3MEHYMBOCTU: KOMOMHATHUBHAS, MyTaLMOHHASL.

KomOnHaTHBHAS W3MEHYMBOCTh. Meii03 U TIOJIOBOM IMPOIIECC — OCHOBa KOMOWHATHBHON W3MEHUMBOCTH.
Ponb kOMOWHATHBHOW W3MEHYMBOCTH B CO3JIAHWM Te-HETHUECKOTO Pa3HOOOpasusi B Mpenesax OJHOTO
BUJIA.

MyTaLII/IOHHaSI HU3MECHYHBOCTD. BI/IJILI MyTaHHﬁZ TCHHBIC, XPOMOCOMHBIC, T€HOMHBIC. CHOHTaHHI)Ie n
HUHAYIUPO-BAHHBIC MYTAallUU. H,Z[epHI:Ie U IUTOIUIa3MAaTUYCCKUE MYTallUU. COM&TI/I‘ICCKI/IB U TIOJIOBBIC
MyTauuy. [IpuarHbl BOSHUKHOBEHMS MyTallMii. MyTareHsl 1 UX BIMSHHE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallM-OHHOTO ~ Ipoliecca. 3aKOH TOMOJIOTMYECKHX PSAIOB B  HA-CJIEACTBEHHOW H3MEHYHMBOCTH
(H.W. Basuior). BHesnepHast HF3MEHUYHBOCTD M HACIICICTBEHHOCTh

3.5

Kapuotun denoBeka. MexayHapomHas MporpaMma HC-CIEIOBAaHUS TeHOMa dYeloBeKa. MeTombl
W3YYCHUS  TCHE-TUKW  YeJIOBEKa:  IEeHEaJIOTMYCCKHH,  OJIM3HENOBBIH,  IU-TOTCHETHUYECKUH,
MOMYJISIITUOHHO-CTATUCTUYECKHM, MOJIEKYISIPHO-TEHETUYECKU . CoBpeMeHHOE omnpeaeeHue
TEHOTHUIIA: TIOJHOTEHOMHOE CEKBEHHUPOBAaHWE, M€HOTU-NIMPOBAaHKE, B TOM uucie ¢ nomoinsio TIIP-
aHanmm3a. HacnenctBenHesle  3a0o0JieBaHUS  YelloBeKa. [ €HHbIE W XPO-MOCOMHBIE  OOJIe3HH
genoBeka. boje3Hn ¢ HacneA-CTBEHHOM MPEeapaciioiOKEHHOCThIO0. 3HAu€HUEe MeIU-IIMHCKOU
TeHETHKH B TPEAOTBPAIICHUM M JICYCHUM TE€HEe-THUECKUX 3a0oJeBaHuil 4denoBeka. CTBOJOBBIC
KJIETKH

3.6

JloMecTrkanyss W CeJeKIMs. 3apOXKIACHUE CENIEKIMN | Jo-MecTukanuu. Yuenwe H.U. BaBunoBa o
[IEHTPaX MPO-HCXOXKICHUS U MHOTO00Pa3us KyJIbTyPHBIX pa-CTeHHid. POk ceneknmy B CO3aHuN COPTOB
pacteHuii u mopoj )KUBOTHBIX. CopT, MOpOa, MTaMM. 3aKOH TOMOJIOTHYEC-KHUX PSIOB B HACTIEICTBEHHOM
n3MeHurBocTd H.M. BaBuiioBa, ero 3HaYeHUe 711 CEJICKIIMOHHOMN PaboTHI.

Mertonpl celneKIuOHHON paboThl. McKycCTBEHHBIH OT-00p: MacCOBBI M MHIMBHAYaIbHBIH. OTaIbl
KOMOWHA-IIMOHHON CeJIeKIMU. VIcmbITaHne Npou3BoauTeNei mo moroMcTBy. OTOOp MO TEHOTHIY C
MTOMOIIBIO OIIEHKH (DEHOTHIIA TOTOMCTBA ¥ OTOOP 1O TEHOTHUITY C MO-Molbio aHanmm3a JTHK.
HckyccTBeHHBII MyTareHe3 Kak METOJ] CENEKIIMOHHOW pa®oThl. PanuanuoHHBIH UM XUMWUYECKHN
MyTareHe3 Kak MCTOYHHMK MYTalUd y KYJIbTYPHBIX ()OpM OpraHu3MoB. VICIOJb30BaHHE T€HOMHOTO




penakTHPOBaHMUSI M METO-IOB pekoMOnMHaHTHBIX JIHK mms moiydeHHs MCXOOHOTO Marepuana Uit
CEJIEKINH.

[onyuenre monuIuionaoB. BHyTpHBHIOBas THOpHIM-3allksl. BIM3KOPOACTBEHHOE CKpEIIMBAHUE, WX
uHOpUIUHT. HeponcTBeHHOE CKpelmBaHye, WM ayTOpumuHr. ['eteposuc u ero npuunHel. Vcnoms3oBanue
rerepo3uca B cenekipm. Otnanénnas ruopummsanys. [Ipeomonenne Oecruiomys MEXBUIOBBIX THOPHIOB.
JlocTrokeHuns CeneKnym pacTeHUH U JKUBOTHBIX

3.7

OOBEKTHI, UCTIONb3YEMBIE B OMOTEXHONOTHH, — KJICTOUY-HbIE U TKAHEBbIE KYNbTYpPbl, MUKPOOPTaHU3MBL,
X XapaKTepHUCTHKA. TpaauiMOHHAs OHOTEXHOJOTHA: XJeOOomedeHHe, MOMyYeHHE KHCIOMOJIOYHBIX
MIPOJIYKTOB, BUHOACIHE. MUKpoOHoorndeckuid cuaTe3. OOBEKTHl MUKPOOHOIOTUIESCKHUX TEXHOIOTHH.
IIpousBoncTBo Gen-Ka, aMHHOKHCIIOT M BUTAMUHOB. VICKyCCTBEHHOE OIIOOTBOPEHHUE. PeKOHCTpyKIHs
SIALEKIIETOK ¥ KIIOHUPO-BaHUE )KUBOTHBIX. METO/ TpaHCIUIaHTALMU Aep KIETOK.

XpoMocoMHass M Te€HHas UHXeHepusa. VICKyCCTBEHHBII CHHTE3 TI€Ha U KOHCTPYHMPOBAaHHE
pexom6OuHaHTHBIX JIHK. JlocTiKeHHMS M NEpCHEKTUBBl XPOMOCOMHOM M T€HHOM WHXXEHEpUH.
MenuiuHcKHe 6MOTEXHOJIOIHHU. VICI0nb30BaHNE CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/Ie OPraHNYCCKOIro MUpa

4.1

Buonormueckoe pazHooOpazue oprannzmoB. CoBpeMeHHasE CHCTeMa OpraHuIecKoro mupa. [IpuHmumst
Kiac-cuukanuu opranu3MoB. OCHOBHBIC CUCTEMATHIECKUE TPYIITIBI OP-TaHH3MOB.

OCOOCHHOCTH CTPOCHHUS M JKU3HCICSATEIBHOCTH OIHO-KJICTOYHBIX OpPraHWU3MOB. baktepuu, apxew,
OJTHOKJIC-TOYHBIC TPHOBI, OMHOKJICTOYHBIC BOJOPOCIH, IPYTHe MPOTUCTHL. KONOHHAIBHBIE OPTaHU3MBIL.
JBWKeHHe OJHOKJIETOYHBIX OpPraHW3MOB: aMEOOUIHOE, JKIYTHKOBOE, pECHHYHOe. 3alura y
OJTHOKJIETOYHBIX OPTraHU3MOB. Pa3ipaKiMOCTh Y OTHOKIIETOUHBIX OPraHI3MOB. TakcHCh

4.2

MHorokneTouHble pacTeHus. B3auMocBsI3p yacTeli MHOTOKJIETOUYHOTO OpraHu3ma. TkaHH, OopraHbl U
CHUCTEMbl OpPraHOB MHOTOKJIETOYHOIrO opranuszma. Opra-HM3M Kak €AMHO€ Lienoe. TKaHU pacTeHHM.
THrbl pacTUTENFHBIX TKaHEH: 00pazoBaTenbHast, IOKPOBHAS, IPOBOASAIIASL, OCHOBHAS, MEXaHIMIECKAsL.
OcobeHHOCTH CTpOeHMs, (PYHKIMH 1 PacHONOKEHHS TKAHEH B OpraHax pacTeHHH

4.3

BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHuil. OyHKIMKM OpPraHoB M cucTeM opraHoB. Kapkac
pactenuil. [IB)KeHHE MHOTOKJIETOUYHBIX PACTEHUW: Tpomu3Mbl W Hactuu. llormomeHnune BoAbI,
YIJIEKUCIIOTO Ta3a M MHHEpAIbHBIX BELIECTB pacTeHHAMH. JlpixaHue pacteHuil. uddysus rasos
Yyepe3 MOBEPXHOCTh KJIETKU. TpaHCIIOPTHBIE CUCTEMBI pacTeHHi. Breinenenue y pactenuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuil. Kytukymna. CpencTBa macCHBHONM U XUMUYECKOU 3a1UThl. DUTOHITUIBL.
Pazgpaxumocts M perynauus y opraHu3MoB. Pa3ipakuMocTh M Peryisiliusg y MHOTOKJIETOYHBIX
pacteHuii. PocToBBIe BEMECTBA M MX 3HAYCHUE
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MHOroKIeTO4YHbIE KUBOTHBIE. B3aMMOCBS3b YacTel MHOTOKJIETOYHOTO OpraHu3Ma. TkaHd, OpraHsl U
CH-CTeMBI OpPraHOB MHOTOKJIETOYHOTO opraHu3Ma. Opra-Hu3M Kak eAauHoe 1enoe. ['omeocras. Tkanu
JKHBOTHBIX M 4YejoBeKa. THIbI KUBOTHBIX TKaHEH: SIMHTENHAIbHAs, COCIMHUTENIbHAS, MBIIICYHAs,
HepBHasg. OcoOEHHOCTH CTpOeHHWs, (DYHKIMH W pac-TIOJIOKEHUS TKaHEH B OpraHax >KHBOTHBIX H
YyeJloBeKa

4.6

OpraHel U CHCTEMBl OpPraHOB >KMBOTHbIX. (DYHKIMHM OpraHoB M cucTeM opraHoB. Omnopa Tena
opranm3MoB. CKeJeThl OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX >KUBOTHBIX. HapyKHBIN M BHYTpeHHUIl
ckesieT. CTpOoeHHUE U TUIIBI COSTUHEHUS KOCTEH.

JIBI>KEHUE MHOTOKJIETOYHBIX >KUBOTHBIX. IIuTaHue >KUBOTHBIX. IIMTaHME NMO3BOHOYHBIX KUBOTHBIX.
Jpixanue xuBoTHBIX. KoxkHOE fpIxanue. XKabepHoe U IEroyHoe JpIXaHue.

JlbIXaHNe MO3BOHOYHBIX >KUBOTHBIX. DBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS JIETKUX MO3BOHOUYHBIX
JKUBOTHBIX. JIpIXaTellbHAss CHUCTEMa 4YelOoBeKa. MexaHW3M BEHTWIALIMM JIETKMX y NOTHLD H
MJICKOIIUTAIOIIHNX. Tparcnopt BEILECTB
y opranusmoB. TpaHcIOPT BelecTB y *KUBOTHBIX. KpoBeHOCHast cucteMa u €€ opransl. KpoBeHOCHast
CHCTeMa ITO3BOHOYHBIX )KMBOTHBIX. Kpyru kpoBooOpamieHns. DBOIIOIMOHHBIC YCIOKHEHUS CTPOCHHUS
KPOBEHOCHOM CHUCTEMBI I103BOHOYHBIX JKMBOTHBIX. Bblnenenue y opraHusMoB. Boinenenue y
#KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opransl BbienaeHusa. CBs3b IIOJOCTH Tejla C KPOBEHOCHOU U
BBIICTIMTENBHON cUCTEMaMU. BbifenieHne y IO3BOHOUYHBIX >KMBOTHBIX. 3alllUTa Y MHOTI'OKJIETOYHBIX
KUBOTHBIX. [IOKPOBBI M UX IPOU3BOIHBIE.

Pa3npakxuMOCTh M peryisinus y OpraHu3MoB. Pa3gpaKMMOCTb y OJHOKIETOYHBIX OPraHM3MOB.




Takcucel. PaznpaxuMocTs W peryisius y MHOTOKJIETOYHBIX pacTeHuil. PocToBbIe BemiecTBa M WX
3HaYEHHE.

Hepsnas cuctema u pediekTopHas peryiilus y MHOTOKIETOYHBIX JKUBOTHBIX. HepBHas cucteMa u eé
OTJIeJIbl. DBOIOLIMOHHOE YCIIOKHEHUE CTPOSHHSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pa3paboTtka anroputMoB u mporpamm s 3(QGeKTHBHOW (DYHKIMOHANFHONW aHHOTAIIMKM TEHOMOB,
TPAHCKPUITOMOB, IPOTEOMOB, META00IOMOB MUKPOOPTaHU3MOB, PACTCHHUI, JKUBOTHBIX 1 YCIIOBEKA

OpFaHI/ISM YECJIOBCKA U €ro 310POBLE
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Op-ranbl ¥ CHUCTEMBI OpraHoB uejoBeka. OTHENbl TOJOBHOTO MO3Ta IO3BOHOYHBIX >KHUBOTHBIX.
Pednexc u pednexropHas nyra. besycrnoBHble n ycioBHbIe pediekchl. ['yMopanbHas peryssnus u
SHJIOKpUHHASl CHCTEMa >KUBOTHBIX U ueyioBeka. JKenes3bl SHIOKPUHHON CUCTEMBI M HUX TOPMOHBL
JeticTBue ropMOHOB. B3anMocBS3b HEpBHOW M SHIOKPWMHHOW cHcTeM. [mroramamo-runodusapHas
cucreMa. Peduiexc u pedurekropnas nyra. besyc-JIoBHBIC 1 YCIIOBHBIE peIeKCHI
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3amuTa opraHm3Ma OT Oose3Hel. MIMMyHHas cuctema de-JioBeka. KIIeTOUHBIH W TyMOpaJIbHBINA
AMMYHHTET. BpoxXnEHHBIA, NMPHOOPETEHHBIH Ccrenu@UIeCKHidi UMMYHHTET. Teopus KIOHaIb-HO-
cenexktuBHOro wMMmyHHTeTa ([1.0Opmux, @®.M.beprer, C.Tone-raBa). BocmamuTenpHBIE OTBETHI
opranmMoB. Poirb BpOXKIEHHOT0 IMMYHHUTETA B PA3BUTHH CHCTEMHBIX 3a00JIeBaHUI

5.3

KpoBenocnass cucrema u e€ oprassl. Cepame, KpOBEHOCHBIE COCYyOsl H KpoBb. Kpyrm
KpoBooOpa-nieHus. Pabota cepiia u e€ perynsmus
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Hrpixanue genoBeka. n¢dy3us razoB uepe3 MOBEPXHOCTH KIETKH. J[pIxa-TenpHas CHCTEMa YeIOBEKa.
JpIxaTenapHas NOBEPXHOCTh. Perynsmus apixanus. JlprxaresbHble 00bEMBI
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HI/I]J_[eBapI/ITeJ'II)HaH CHUCTEMA YCJIIOBCKA. OTI[CJ'ILI MAIICBAPUTCIIBHOTI'O TpaKTa. HI/IHleBapI/ITeJ'ILHLIe
KCJIC3BI. BHYTpI/IHOJ'IOCTHOG 1 BHYTPUKJICTOYHOC NUIICBAPCHNE

5.6

IMokpoBbl U wux mpoms-BomHbie. Opranbl BbyieneHus. [loukn. CrTpoeHue W (QYHKIMOHUPOBAHHE
Heppona. DUIBTpalUs, CEKpelrs W OOpaTHOE BCACHIBAHME KAaK MEXaHHM3MbI pPabOTBI OPTraHOB
BoienieHns. OOpa3oBaHKe MOYH Y YeJIOBEKa

5.7

JBwkeHue yenoBeKka: MbllieyHas cuctema. CKeleTHble MBIIIIB M WX paboTa. CTpoeHHE W THIIBI
COEIMHEHUS KOCTEN

Teopus sBomroIINN. Pa3BuTe xu3HN Ha 3emite

6.1

OpomononHas Teopust Y. [lapeuna. [Ipeanockiky BO-3HUKHOBEHUS JapBUHU3MA. JKU3HE U HaydHasI
nesitenb-HocTh Y. JlapBuHa.

JBmxymue cuiasl 3BoionMu BuaoB 1o Y. JlapBuHy (BBICOKAas MHTCHCHUBHOCTh Pa3MHOMKCHMS
OpPTaHM3MOB, HAcJEACTBEHHAas W3MEHYMBOCTh, OOppOa 3a CyYIIECTBO-BaHME, CCTECTBEHHBIH U
HCKYCCTBEHHBIA 0TOOD).

Odopmienne cunTeTHdeckod Teopun odBomonnu (CTD). HefiTpampHas Teopus HSBOIIOIHH.
CoBpeMeHHasT DBONIONHMOHHAS OWONOTHA. 3HAUCHHE OHBOJIONMOHHOW TEOpUH B (OPMUPOBAHUHI
€CTECTBEHHO-HAY4YHOI Kap-THUHbI MHUpa

6.2

[onynauus kak 3neMeHTapHas eAuHULA 3BoJoLuH. COBpEMEHHbIE METO/AbI OLIEHKH M€HETHYECKOIO
pa3Ho-00pa3uss W CTPYKTYphl MOMysiuid. V3MeHeHne TeHo-QoHIa MOMyJIIAN Kak dJIeMEHTapHOe
3BOITIOIIMOHHOE sIBJICHHE. 3aKOH reHeTndeckoro paBHoBecus JIx. Xap-mu, B. BaiinOepra.
OnemeHTapHble (akTOpbl (IBMKYIIHUE CHIIBI) 3BOJIO-IIMK. MyTaloHHbIN nporiecc. KomOuHaTuBHas
U3MeH-9MBOCTh. [lpeii reHoB — ciyuaiiHble HCHANpaBICHHbIE H3MCHEHHMS YacTOT aijeled B
momysimusax. O¢dexr ocHoBatens. Mwurparmu.  M3onmsamms HOmMynsnuiA: - reo-rpaduueckas
(mpoctpaHcTBeHHas ), Onoorudeckas (penpoayKTHBHAS).

EcrecrBennblii otO0Op — HampaBnsronmi (aktop sBomro-u. PopMbEI ecTrecTBEHHOTO OTOOpA:
IBIDKYIIAH, CTa-OMIH3UPYIOMINH, pa3phIBAOIINN (Au3pynTUBHEIN). [1omoBoit 0TOOD.
INpucriocob1eHHOCTh OPraHU3MOB KaK pe3ysIbTaT MUKPOIBOMIOIHHY. BO3HHKHOBEHNE TIPHCIIOCOOICHHUIH
y opranu3MoB. ApomMop(d03bl W HAMOAmanTanud. I[lpu-mMepsl HPUCIIOCOONEHUH y OpraHU3MOB.
OTHO-CUTENBHOCTH MPUCHIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykTypa. BumoobpasoBaHue Kak pe3ysibTaT MHKpOIBoJronuu. M3omsmumsa —
KITIo4e-Boil  (pakTop BHOooOpazoBaHus. I[lyTm u cmocoOBl BHI00Opa30BaHMS: AJUIONATPUIECKOE
(reorpaduuec-koe), cUMMaTpU4eckoe (IKOJOTHYECKOE), «MTHOBEH-HOE»  (TIOJIUILIOWIU3AIINS,
rubpuau3as). JIuTensb-HoCTh SBOITIONMOHHBIX POIIECCOB.




MexaHn3MbI HOPMHUPOBaHUS OUOJIOTHYECKOTO Pa3HO-00pasHsl.

Ponb 3BOMIOIIMOHHOM OMOJIOTMM B pa3pabOTKEe HayYHBIX METOAOB COXpaHEHUs OHMOPa3HOOOpasus.
MHUKpPO3BO-TIOLUS M KO3BOJIOLMS Mapa3suToOB M UX XO03si€B. MexaHu3Mbl (OPMUPOBaHUSA
yYCTOWYMBOCTHU K aHTH-OMOTUKAM U CIIOCOOBI 60PbOBI ¢ Hel

6.3

Metonsl U3y4eHUST MAaKpOIBOMIONMHU. [laleOHTONO-THYECKHEe METONbI U3YYCHUS  JBOIIOIHH.
[epexomupie GopMBI U QUIIOTEHETHUECKUE PSIHI OPTAaHU3MOB.

Buoreorpadguueckne Metonpl m3ydeHus sBomronuu. CpaBHeHue ¢uopsl u (ayHbl MaTEpUKOB U
ocTpoBoB. broreorpaduueckue obmacta 3eMiau. BUIBI-3HIEMUKH U PEITUKTHL.

OMOPHONIOTHYECKIE W CPAaBHHUTEIBHO-MOP(OIIOTHYec-KHe  METOABI  M3YYEHHUS  DBOJIOIHH.
lenetnyeckne Mexa-HU3MBI DBOJNIONMH OHTOTEHE3a U TIOSIBJICHHS DSBOJIIOIMOHHBIX HOBIIECTB.
l'omonornuHsle W aHATOTHYHBIE OpPraHBl. PyanMeHTapHBIE OpraHbl M aTaBU3MBI. MoIe-KyIspHO-
TCHETHYECKHE, OMOXUMHUICCKAE U MaTeMa-THUSCKHE METOABI W3YyUYCHHUS IBOJIONHHU. | OMO-TOTUYHBIC
reHbl. COBpeMEHHBIE METOJIBI OCTPOCHHS (DHIIOTCHETHUCCKHX JICPEBBEB.

XpPOMOCOMHBIE MYTAIIUU U BOJIIOLIUS TCHOMOB.

OO01ue 3aKOHOMEPHOCTH (TIpaBuiia) 3BOJIOIMH. He-00paTUMOCTh SBOMIONUHN. AaNTHBHAS paraliys.
HepaBHOMEPHOCTH TEMITOB ABOIOUHT

6.4

Hayunpie rumote3bl IpOWCXOKACHUS >KM3HU Ha 3emie. AOmoreHe3 u mancnepmus. JloHaydHBIe
MIPeICTaBIIe-HUS O 3apOXKICHUHU JKM3HU (KpeanmnoHm3M). [HImore3a MOCTOSHHOTO CaMO3apOXKICHUS
Ku3HH U e€ ompo-BepkeHue ombiTamu . Pemm, JI. Cmamnanmanwm, JI. [Tac-tepa. I[Ipomcxoxmenune
JKU3HU B aCTPOOHOJIOTHSI.

OcHOBHBIC 3Tambl HeOpraHu4eckoil sBomtoruu. llmaHe-TapHas (TeonOTrHYecKasl) 3IBOJIOLMA.
Xumudeckas: 3BOJIIOIMS. AOHOTEHHBIN CHHTE3 OpPraHMYEeCKUX Be-LIECTB M3 HeopraHndeckux. OIBIT
C.Mummtepa ul. Opu. O6pasoBaHue moauMMepoB H3 MoHOMepoB. KoalnepBaTHas rumoresa
A M. OnapuHa, rumnoresa nep-suyHoro OynboHa JIkx. XomnneiiHa, reHeTnueckas ru-notesa I'. Ménmnepa.
Pubosumer  (T.Yek) wu runoreza «vmpa PHK» V. I'mnbepra. ®dopmupoBanne MemMOpaH
Y BO3HUKHOBEHUE MPOTOKIETKH.

Ucrtopust 3emmm 1 Metons! e€ m3ydeHus. VckomaeMble OpraHMYecKre OCTaTKu. | eoXpoHoiorus u eg
Metonasl. OTHOCHTENBHAS W aOCOMIOTHAS TEOXPOHONOTHS. | €OXpPOHONOTHYECKas IMKalla: JOHEI, JPEI,
NEPHUOabI, SIIOXHU.

HavanbpHble sTanbl opranuveckoil 3osrorun. [losBiie-Hre W SBONIONUS MEPBBIX KIETOK. JBONIONHS
MeTabo-mu3Ma. BO3HHKHOBeHHE NEpBBIX 3KocHuCTeM. CoBpeMeH-Hble MUKPOOHBIE OMOMIEHKH Kak
aHaJIor NepBbIX Ha 3emyie coobecTB. CtpoMaToauThl. [IpoKaprOThI U 3y-KapHOTHL.

[poucxokaerne  Sykapuor  (CUMOHOTEHe3).  DBONIO-IIMOHHOE  IPOUCXOKACHHE  BHPYCOB.
[IpoucxoxaeHre MHOTOKJIETOUYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX IPYII MHOTOKJIETOYHBIX
OpPTraHHU3MOB.

OCHOBHBIC JTambl DJBONIONMH BBICIINX pacTeHui. OCHOBHBIE apoMopQo3bl pacTeHWid. Brrxox
pacTeHuii Ha cyury. [losiBIeHre CIOPOBBIX pacTeHUN M 3aBOeBaHME UMHU Cylid. CeMEHHbIE PacTEeHUSL.
[Tpoucxox-aeHne HBETKOBBIX PACTEHUH.

OCHOBHBI€ ATaIbI SBOJIIOLIMHU KUBOTHOTO Mupa. OCHOBHBIE apoMopd03bl )KUBOTHBIX. BeHackas dayHa.
KeMOpwuiickuii B3phIB — IOSIBJICHUE COBPEMEHHBIX THIOB. IlepBrle XOpmoBbIC XUBOTHBIC. JKH3HB B
BojZic. OBOJIIOIMS TO3BOHOYHBIX. IlpowcxoxkacHue ampuOwii wu pentwinid. [IponcxoxneHue
MIIEKOTUTAOmMX o nTull. [lpuHmmn ximodeBoro apomopgosa. OcBoeHne OeClO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasBurtue xu3Hu Ha 3emiie 1O 3paM U MepuosiaM: apxeH, IpoTepo30H, naneo3oM, Me3030i, KaifHO30M.
OO6mras xapakTepUCTHKA KIIMMAaTa U T€0JOTHYEeCKUX IporieccoB. I1osBIeHNE U paclBET XapaKTEPHBIX
OpPTaHM3MOB. YTi1€00pa30oBaHue: €ro YCIOBHS U BIMSHUE HA Ta30BbIA COCTaB aTMOC(hEpHI.

Maccosrie BBIMUPAHUS — OKOJIOTMYCCKUEC KPU3UCHI MPOLILIOTO. HpH‘JI/IHBI N CICeACTBHUA MACCOBBIX
BbIMU-paHuil. COBPEMEHHBIN SKOJIOTHUECKHH KPU3HC, €0 0COOEHHOCTH

6.5

Paznmensl w 3agaum  aHTpomoyiorTMH. MeTonbl aHTpomno-iorud. CTaHOBIICHHWE TMPEICTaBICHUN O
MIPOUCXOXK/Ie-HUH deioBeka. COBpEeMEHHBIE Hay9IHBIE TEOPHUH.

CXOJICTBO 4YeJOBEeKa ¢ JKMBOTHBIMH. CHCTeMaTHYeCKOe IIOJIOKEHHE denoBeka. CBHIETENILCTBA
CXOACTBAa 4YeJI0-BeKa C JKUBOTHBIMH: CPaBHUTEIBbHO-MOP(HOIOTHYECCKHE, HSMOPHOIOTHYECKHE,
(u3HOIOro-oHoXUMHYEeCKHe, mopeaeHYeckne. OTIUYHS YeJIOBeKa OT JKMBOTHBIX. IIpIMOXOXKICHHE W




KOMIUIEKC CBSI3aHHBIX C HHM HPH-3HAKOB. Pa3BHUTHE TOIOBHOrO MO3ra M BTOPOW CHTHaJIb-HON
CHCTEMBI.

JBwmwxymue cuiabl  (akTopel) aHTpOIOreHe3a: Ouono-ruueckue, couuanbHble. COOTHOIIECHHE
OMOJIOTMUYECKUX U COLIMANBHBIX (DaKTOPOB B aHTPOIIOIEHE3E.

OCHOBHBIEC CTaJUM aHTPOIOreHe3a. ABCTPANIONUTEKH — JBYHOTUE NMpeKH Joael. UenoBek yMmenslil,
TIepBbIe N3TOTOBJICHUS OPYANM TpyAa. YeraoBeK MPpsSMOXOASIIAN U TIEPBBIA BRIXOJI JIFOJIEH 32 MPEeITbl
Adpuku. YenoBek relaenbOeprckuii — OOIIME TpEOK HEaHAEPTAThCKOTO YEJIOBEKa M YeIOBEKa
pasymHoro. YenoBek HeaHIEp-TaIbCKUWA Kak BHJ JIIOAEH XOJIOAHOTO KinMara. YermoBeK pa3yMHBIN
COBPEMEHHOTO THIIA, ICHUCOBCKUI YeJIOBEK, OCBOSHIE KOHTHHEHTOB 32 IpeaeaaMu A QpuKm.
OBOJIIOIMSL COBPEMEHHOr0 4eaoBeKa. EcTecTBeHHbI 0TOOp B MOMYNALUSAX denoBeka. MyTal[OHHBIH
npo-tiecc U noiauMopdu3M. [lomyssimuoHHBIE BOJHEL, Apeiid reHoB, murpamus u  «dddekr
OCHOBATEJISH B MOMYJIS-LUSIX COBPEMEHHOTIO YeI0BeKa.

UYenoseueckue pacel. [lonarue o pace. bombiume pacel: eBpomneouaHas (eBpasuiickas), aBCTpao-
HerpougHas (PKBaTOpHalibHAs), MOHTOJOWAHAS (a3MaTCKo-aMepH-KaHckas). Bpems u mytn
pacceneHusl 4elOBeKa IO IUIaHeTe. EMWHCTBO dYenoBedeckux pac. HaydHas HecoCTOSATETBHOCTD
pacm3Ma. [IpucCTOcCOOIEHHOCTh UeNOBeKa K pa3sHBIM YCIOBISIM OKpYyKalomed cpenpl. BrmsHue
reorpaduveckoil cpenbl U apeiida reHoB Ha MOP(OIIOTHIO U (PU3UOJIOTHIO YEIIOBEKa

OKOCUCTEMBI U IPUCYLINE UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3aaun 3k0710-TUH. CBA3b DKOJIOTUH C APYTUMH HAYKaMU.

Metoasl akonoruu. I[loneBeie HaOMIOACHUA. OKCIEPU-MEHTHI B OSKOJIOTUW: TPUPOAHBIE U
nmaboparopHble. MoneaupoBaHWE B SKOJIOTHA. MOHHTOPHUHT OKpPYKAIOWIEH Cpenbl: JIOKaIbHBIH,
pEeTHOHANBHBIHN U TII00aTEHBIN

7.2

Okosoruueckue (akTopsl M 3aKOHOMEPHOCTH UX Jel-cTBus. Knaccudukarys 5KOIOTHUECKHX
(akTopoB: abuoTHYECKHME, OMOTHYECKHE, aHTpOmNoreHHble. (OOIMMUe 3aKOHOMEPHOCTH ICHCTBUS
skosorndeckux (akropor. IlpaBuno wmuamMyma (K. Llnpenrens, O. JIubux). TonepaHTHOCTB.
OBpUOHOHTHBIC U CTCHOOWOHTHBIC OPTaHU3MBI.

Aobnotnueckue GpakTopsl. CBET Kak 3KOIOTHIECKUH (akTop. [leiicTBIE pa3HBIX y4acTKOB COIHEYHOTO
CIICKTpa Ha OpraHu3MblI. DKOJIOTHYECKHE rpynnbl paCTeHI/Iﬁ " )KUBOTHBIX IO OTHOLICHHUIO K CBETY.
CurnanpHas poiib cBeta. DOTONEPUOTU3M.

TemmnepaTypa Kak 3Konoruueckuii aktop. JeiictBue TemnepaTypsl Ha opranu3msl. [olknnoTepMHbIe
U TOMOMOTEPMHBIE OPTraHU3MBl. DBPUTEPMHBIC M CTCHOTEPMHBIC OPTaHU3MBI.

Brnaxxnocth Kak 3koyorndeckuid (akrop. I[IpucrocoOiie-HUs pacTeHHd K TMOMICPKAHHIO BOIHOTO
Oananca. Knac-cudukarnms pacTeHWid 1O OTHOIIEHWIO K Boje. llpucmo-coOiieHHWs >KUBOTHBIX K
HU3MEHEHHUIO BOITHOTO PEXKUMA.

Cpensl oOUTaHHs OPTaHU3MOB: BOIHAS, HA3EMHO-BO3-IyIITHAS, TIOUBEHHAS, TITyOMHHAS IOAIIOYBEHHAS,
BHYTpUOpraHu3MeHHas.  (DHU3NKO-XUMHUYECKHE OCOOEHHOCTH  cpell OOWTaHHsS  OpraHU3MOB.
[IpucnocobneHns: OpraHu3MoB K )KM3HU B Pa3HbIX cpeax.

Buonornueckue putMel. BHemnue u BHyTpeHHHE pPUT-MBL. CyTOYHBIE M TOAWYHBIE PHUTMBL
ITpucnocobaeH-HOCTh OPTaHU3MOB K C€30HHBIM M3MEHEHUSIM YCIOBUIl KH3HH.

XKuznennsie GopMer opranm3MoB. [lorsaTre o xu3-HeHHOH (opme. JKu3HeHHBIE (HOPMBI pacTEHHIA:
Jepe-Bbs, KYCTapHUKHU, KYCTapHUYKH, MHOTOJICTHHIE TPaBbI, OMHOJETHHE TPaBbl. JKU3HEHHBIE (POPMBI
YKUBOTHBIX: TUIIPOOUOHTHI, TeOOMOHTBIL, a9p00HOHTEL. OCOOEHHOCTH CTPOSHHUS 1 00pa3a JKU3HHU.
buotnueckne Qakroprl. Buapl OHOTHYECKHX B3aMMO-ACUCTBHNA: KOHKYPCHIHWS, XHUITHHYECTBO,
cuM6mo3 u ero ¢opmel. IlapasutusM, Koomeparysi, MyTyaJln3M, KOM-MEHCAIN3M (KBapTHUPAHTCTBO,
HaxJieOHn4YecTBO). He-Tpoduueckne B3auMozaeicTBus (Tomudeckue, ¢opuuec-kue, pabpuyuecKue).
3HayeHne OMOTHYECKMX B3aMMO-ICHCTBHH JUISI CYIIECTBOBAaHMS OPraHU3MOB B cpele OOHTaHHSL
IIpyHLMI KOHKYPEHTHOI'O UCKIIFOUEHUS

7.3

OKOJIOTUYECKNE XapaKTEePUCTUKH monyisiuu. [lomy-nsiust kak Ouonorumdeckast cucrtema. Poib
HEOJTHOPOJTHOCTH Cpeibl, (GU3NIECKUX OapbepoB U OCOOCHHO-CTEH OMOJIOTMH BHIOB B (DOPMUPOBAHHUU
MIPOCTPAH-CTBEHHON CTPYKTYphl Tomysiniuii. OCHOBHBIE IMOKa3a-TeNU TOMYJSIUN: YUCICHHOCTD,
IJIOTHOCTh, BO3PACTHAs M TIOJIOBAs CTPYKTYpa, POXKIAAEMOCTh, MPUPOCT, TEMIT POCTa, CMEPTHOCTD,




MUTPAITHSL.

DKosoruyeckasi CTpykTypa nomyasanui. OneHKa YUC-IeHHOCTH MONyisiiuy. JJuHaMuKa nomy s 1
e€ perymauus. buoTtmueckuid moTeHUMan TONMyaAud. MoJenupoBaHHEe TUHAMHMKH IOMYJISILIHU.
Kpussie pocra uncneHHoCTH nonmynsauud. KpuBble BEDKMBaHUS. Perynsnus YicIeHHOCTH MOMYJIALUA:
poib (HaKTOPOB, 3aBUCAIIMX U HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJO-THUECKHE CTPATETUH BUIOB (I- U
K-ctpaterun).

[Tonsitre 00 3KoJOTMUYECKOW HUIE BUaa. MecTto-oOuTanne. MHOTOMEpHash MOJENb 3KOJOTHYSCKOM
numu J[x 1. Xarauncona. Pazmeps! akonorndeckoit aHuim. [loTeHIManbpHast 1 pealn30BaHHAS HUIIH.
Bun kak cucrema nomynsanuid. Apeanbl BUAOB. BUIbI U MX KU3HEHHBIE CTpATeTUH. 3aKOHOMEPHOCTH
MOBeIe-HUS U MUTPALIMH )KUBOTHBIX. BHOJOrMYecKie MHBAa3HH 4y)KEPOJHBIX BUOB

7.4

CoobmrectBa opranu3MoB. buorieHo3 u ero cTpykTypa. CBS3U MEXIy OpraHM3MaMd B OHOICHO3E.
OkocucteMa kak OTkpbiTasg cuctema (A.x. Tencnu). DyHKIHMO-HaIbHBIE OJOKM OpPraHU3MOB B
9KOCHCTEME: MPOAYLIEH-ThI, KOHCYMEHTHI, peayleHTbl. Tpoduueckue ypoBHu. Tpoduueckue 1enu u
cetu. AGHoTIYecKHe OJIOKH SKOocUCTeM. [10UBBI 1 MITEI B 9KOocHcTeMaX. KpyroBopoT BEIIeCTB M IIOTOK
JHEPTUH B DKOCHUCTEME.

OcHOBHbIE MOKazaTesnu dKocucTeMbl. bruomacca u mpo-ayKius. DKOJIOrHMYecKre MHUpamMHIbl Yucel,
OMOMAacCHl ¥ YHEPTHU.

HamnpagieHnnbie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccru. [lepBudnbIie 1 BTOPHYHEIE CYKIIECCHH U
ux MIPUYUHEIL. AHTpOTIOTeHHEIE BO3JICHCTBUSA Ha CYKIIECCHH. KimmakcHoe
coobmecTBo. briopazHooOpasue 1 moIHoTa KPYyroBOpOTa BEMIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.
[IpuponHsie SKOCHCTEMBI. AHTPOIOT€HHBIE 3KOCHCTe-Mbl. Arposkocuctema. ArporeHos. Pazmuums
MEXIy aHTPOTIOTE€HHBIMU U MIPUPOJHBIMUA YKOCUCTEMAMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOosko-cucteM. I'oponckas ¢iaopa u  dayna.
CuHaHTponU3aLus TOpoAcKol (ayHbl. Buonorndeckoe n X03HUCTBEHHOE 3HAYCHHUE arpodKOCUCTEM U
ypOO3KOCUCTEM. 3aKOHO-MEPHOCTH (OPMHUPOBAHHUS OCHOBHBIX B3aMMOJCHCTBHA OPTraHU3MOB B
JKOCHCTEMAX.

Ilepenoc sHepruM W BEHIECTB MEXKAY CMEXHBIMH DKOCH-CTEMAaMH. Y CTOMYMBOCTH OPTraHU3MOB,
HOHyJ'ISILlI/Iﬁ 1 3KOCUCTEM B YCJIOBUAX €CTCCTBCHHBIX U aHTPOIIOTCHHBIX BOSHCﬁCTBHﬁ

7.5

Buocdepa — obmenanetapaast 060m04Ka 3eMIIH, TJIE CYIIECTBYET WM CYIIECTBOBaJA KU3Hb. YUCHHE
B.U. Bepuazackoro o 6uochepe. Obnactu 6uocheps! u e€ coctaB. JKuBoe BeliecTBo OHOcheEphl U ero
(YyHK-ITUH.

3akoHOMepHOCTH  cymiecTBoBaHUsl Ouochepsl. Oco-OeHHOocTH Onocdepsl Kak  TI00ATBLHOU
9KOcUCTEeMBL. [lmHammgeckoe paBHOBecue B Onocdepe. KpyroBopoTsl BeliecTs U OHOT€OXUMHYECKIE
IUKJITBI (Yriiepoa, a30ta). PUTMHYHOCTS SBJICHUI B OHOChepe.

3onanbHOCTE OMOcheprl. [lonstue o Omome. OCHOBHBIE OMOMBI CYIIH: TYHJpa, XBOMHBIE Jieca,
CMCUIaHHBIC W ITMPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHBL, ITyCTHIHM, TPONHYECKHE Jieca,
BBICOKOTOpHBsI. KiMaT, pacTH-TeIbHBINA 1 )KHUBOTHBIM MUpP OHOMOB CYIILIH.

CtpykTypa U (YHKIWSI KUBBIX CUCTEM, OIICHKA X PECYPCHOT0 NOTEHIHaNIA 1 6uochepHbIX GyHKIMi

7.6

DKoJOrMYecKkue KpH3UChl W WX TpUYHMHBL. BosnaelicTBue denoBeka Ha Ouocdepy. 3arpssHeHue
BO3AYIIHON cpe-abl. OxpaHa Bo3ayxa. 3arpsisHeHHe BOJHOW cpenbl. OXpaHa BOAHBIX PECYPCOB.
Paspymenne noussl. Oxpa-Ha MOYBEHHBIX pecypcoB. MI3MeHeHHe KnMara.

AHTpOTIOTEHHOE BO3ACUCTBAE HA PACTUTENBHBIN W KH-BOTHBIH Mup. OXpaHa pacTHUTENBHOTO U
KHUBOTHOTO MHpa. OCHOBHBIE NMPUHLMITEI OXpaHbI mpupoasl. Kpac-Hele kHurH. Ocobo oxpaHseMble
npupozansie Tepputo-puu (OOIIT). borannueckne cagsl 1 300J0THUECKHE TAPKH.

OcHOBHBIE TPUHIMIIEI YCTOWYMBOTO pPAa3BUTHS 4YeJO-B€YECTBA W MpUPOABl. PammoHaimpHOE
PUPOJIOTIOIb-30BaHUE M COXPAHEHUE OMOJIOTHYECKOro pa3Hoo0pasus 3emiin

YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
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