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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo yueOHOMYy mpeamery "buomorus" (mamee - Ouosioruwsi) Ha YpOBHE
cpenHero obmiero oOpa3oBaHusi pa3paboTaHa Ha oOcHOBe DenepalibHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit ®enepauuny, ®I'OC COO,
Konnenuuu npenojgaBaHusi y4eOHOro mnpeaMera «buONOrvs» YW OCHOBHBIX IOJIOKEHUI
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

VYyebnniii npeamer «buonorus» yriyonéunoro ypoBHsi uzyudenust (10—11 xmaccer)
ABJISIETCS. OJHUM U3 KOMIIOHEHTOB TpeaMeTHOM oOnactu «EcTecTBeHHO-Hay4YHbIE
npeametb». CornacHo mnonoxenusm @OI'OC COO mnpodunbHbie y4eOHbIE MPEIMETHI,
n3ydaeMble Ha yriyOJI€HHOM YpPOBHE, SIBISIOTCS criocoboM auddepeHimanuy oOydeHus Ha
YpOBHE CpeIHEro 00IIero 0Opa3oBaHusl U MPU3BAHBI 00ECICYUTh MTPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIUM, CpEAHUM OOIIMM, CpPEIHUM NPO(PECCHOHANBHBIM U  BBICIIUM
oOpa3zoBanneM. B To ke Bpemsi KaxAbli M3 ITHUX Y4YEOHBIX NPEIMETOB JOHKEH OBIThH
OpPUEHTUPOBAaH Ha MPUOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX, BOCIUTATEIBHBIX W
pa3BUBAIOIIMX 3aJ/1a4, CBSI3aHHBIX ¢ MPOGOpUEHTAIUEH O00YyJaOUIUXCA U CTUMYJIUPOBAHUEM
HMHTEpeca K KOHKPETHOM 00JIaCTU HAy4YHOTO 3HAHUS, CBA3AHHOIO ¢ OMOJIOTHEH, MEAUIIMHOM,
AKOJIOTHE, ICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma o ydeOHOMy mpeamety "buonorus" naér mnpenacraBieHHWE O LETU U
3a/layax U3ydeHusi yuyeOHoro npenmMera «buonorus» Ha yriayOia€HHOM YpOBHE, ONPENEISIET
00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJEPKAHHE, €ro CTPYKTYpPUpPOBAaHUE IIO
pazielnaM W TeMaM, pacOpeiciieHHE IO KaccaMm, PEKOMEHAYET IOCIEI0BaTeIbHOCTh
M3Yy4YeHUsl Y4eOHOro mMaTepuaia ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH,
JIOTUKHM y4eOHOro Tpoliecca, BO3pacTHBIX 0coOeHHOCTel oOydaromuxcs. B mporpamme 1o
OMOJIOTUM pPEATM30BaH MPUHUUI MPEEMCTBEHHOCTH C HM3yYE€HHEM OHMOJIOTMH Ha YPOBHE
OCHOBHOI'0 00111ero 00pa3oBaHusi, Ojarogaps 4emy IpOCMATPUBAETCS HAMPABIEHHOCTh Ha
MOCJIEyIONIee pa3BUTHE OMOJOTUYECKUX 3HAHHM, OPUEHTUPOBAHHBIX Ha (PopMUpOBaHUE
€CTECTBEHHO-HAYYHOI0 MHUPOBO33PEHUS, HKOJOTMYECKOTO MBIIIJIEHUS, IMPEICTABICHUN O
3I0pOBOM 00pa3e >KU3HM, Ha BOCIHUTAHHE OEpPEKHOTO OTHOUIEHUS K OKpyKarouen
NpuUpoAHON cpene. B mporpamMme mo OMOJIOrMM TaKkXe MOKa3aHbl BO3MOKHOCTH y4€OHOTO
npeamera «buosorus» B peanuzanuu  TpedoBaHuit ®I'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METANIPEIMETHBIM U MPEAMETHBIM pe3yjibTaTaM 00ydeHus: U B POPMUPOBAHUHU
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEILHON NEATEILHOCTH OOYYAIOIIMXCS IO OCBOCHHIO
COJIep>KaHMsl OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEIHETO 00IIero 00pa3oBaHuUsl.

VYyebnblii npeamer «buonorus» Ha ypoBHE CpeHero oO1ero oopa3oBaHus 3aBepiuiacT
Ouonornyeckoe oOpa3oBaHME B INKOJE M OPUEHTHUPOBAH HA PACIIUPEHUE U YTIIyOJICHHE
3HAHWN 00yJaronuxcsi 0 )KUBOW MPUPOJIC, OCHOBAX MOJIEKYJISIPHOW M KJIETOYHOW OMOJIOTHH,
SMOPHOJIOTHM W OHOJIOTHH  Pa3BUTHS, TEHETUKH, CEJICKIMH, OHOTEXHOJIOTHH,
ABOJIIOLIMOHHOTO YYEHUS U KOJIOTHUH.

N3yuenue yuebHoro npenmera «bruonorus» Ha yriiy0JIeHHOM YpOBHE OpPUEHTHPOBAHO
Ha MOJITOTOBKY O0YYaIOIIUXCS K MOCIEAYIOMEMY TOJTYISHUIO OMOJIOTUYECKOT0 00pa3oBaHuUs
B By3aXx U OpraHuzanusx cpeaHero mnpodeccruoHambHOTO 00pa3oBaHusi. OCHOBY €ro
COJICp’)KaHMSI COCTABJISIET CHCTEMa OMOJIOTMYECKUX 3HAHUM, TMOJTYYEHHBIX MPU HU3YYECHUU



OOyJaroIMMUCS COOTBETCTBYIOIIMX CHUCTEMAaTUYECKUX PAa3feiioB OHOJIOTMM Ha YPOBHE
OCHOBHOTO o0miero oopazoBanusi, B 10—11 kiaccax 3T 3HaHHS NOJTy4yaroT pa3Butue. Tak,
paclIMpeHbl W YriayOJieHbl OWOJIOTMYECKHE 3HAHUSA O pACTEHUSX, XUBOTHBIX, TpHOaXx,
OaKTepusiX, OpPraHU3ME 4YeJIOBEKa, OOIIUX 3aKOHOMEPHOCTSX JKU3HH, JIOMOJHUTEIHHO
BKJTFOYCHBI OHMOJIOTHYECKUE CBEACHUS TMPUKIATHOTO M IOWCKOBOTO XapakTepa, KOTOpPHIC
MOKHO HCITOJIB30BaTh KaK OPUEHTHUPHI IS MOCIEAYIONmeEero Bpioopa mpodeccun. Bozmoxxaa
TakkKe MHTerpanus OHMOJOTMYECKUX 3HAHUM €  COOTBETCTBYIOUIMMHU  3HAHUSIMU,
MOJIYYCHHBIMU 00YYaIOUUMUCA MIPU U3YYCHUH (PU3UKH, XUMUU, TeOorpapuu 1 MaTeMaTHKU.

Crpyktypa mnporpamMmbl 1o ydyeOHOMY mnpeamMety "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOMUOHHBIN MOIXObI K U3ydeHUI0 Onosioruu. COTJIacHO MM, M3y4aroTCs
CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEepPHBIC I JKUBBIX CHCTEM pPa3HOTO YPOBHS
OpraHu3alliM, SBOJIONUUA OPTaHUYECKOro MHUpa Ha 3emiie, COXpaHEHUs OMOJIOTMYECKOTo
pazHooOpasus miuaHeThl. Tak, B 10 ki1acce U3y4yaroTcsi OCHOBBI MOJIEKYJIIPHOM U KJIETOYHOM
Ouosorun, SMOPUOJIOTHH M OMOJIOTHH Pa3BUTHS, TEHETUKH U CEJEKINH, OMOTEXHOJOTHH |
CUHTETUYCCKON OHWOJIOTHH, aKTyaJIM3UPYIOTCS 3HAHHWS OOydJaronmmuxcs 10 OOTaHWKE,
300JI0TUM, aHATOMHH, (Puiznosoruu ueinoBeka. B 11 kiacce u3ydaroTcsi 3BOJIIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHUH U y4eHHe 0 Ouocdepe.

VYyebuniii mpenmer «buonorus» mpuszBaH 00ECIEUUTh OCBOCHHE OO0YYaIOIIUMUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, WJICH, NMPUHIIUIOB W TPABUJ, JICKAIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MUpPA, 3HAHUU O CTPOCHHH, MHOTO0Opa3uu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJIAINU, OHOIIeH03a, SKOCUCTEMbI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KEHUSIX, COBPEMEHHBIX MCCIEAOBAHUSIX B OMOJIOTHH, MPUKIIAHBIX aCIIEKTax
Ouonornyeckux 3HaHUW. [ pa3BUTUS U TONJEPKAHUS HWHTEpeca OOydaromuxcs K
OMoNoTHH HapsALy CO 3HAYUTEIHHBIM 00BEMOM TEOPETHYECKOTO MaTepHalia B COJEp>KaHUU
MporpaMMbl  TI0 OMOJIOTHUHM TIPEITyCMOTPEHO 3HAKOMCTBO C HCTOpHEH CTAaHOBICHUS U
pPa3BUTHS TOW WM MHOW OOJACTH OHMOJIOTHH, BKJIAIOM OTEYECTBEHHBIX U 3apyOeHBIX
YVUEHBIX B PEIICHUE BAKHEUITUX OUOJIOTHYECKUX M KOJIOTUUECKHUX MTPOOIIEM.

enp wu3yuyeHuss ydeOHOTO mnpenmeTra «buomorus» Ha yrayOn€éHHOM ypOBHE —
OBJIAJICHUE OOYYAIOIUMKCS B3HAHWSAMH O CTPYKTYPHO-(YHKIIMOHAIBHOW OpTaHU3aIluu
KUBBIX CHCTEM pa3HOTO paHra W MPHOOpPETeHWe YMEHWH HWCIIOJIh30BaTh ATH 3HAHUS B
dhopMHUpOBaHUM HHTEpeca K ONMpeAcIEHHOM 00sacTu mpodecCHOHAIBHON eSITeIbHOCTH,
CBSA3aHHOW C OHWOJIOTHEW, WM K BBIOOPY Yy4eOHOTO 3aBeJeHUs I MPOJIOJDKCHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

JlocTmkeHne 1end u3ydeHus ydeOHoro mpenmera «buomorwms» Ha yrimyOonéHHOM
YPOBHE 00ECTICUMBALCTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHE OOYy4YaIOIMMUMHCS CHUCTEMBbl OWOJIOTHYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIUSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUjiax,
COCTABIISIIONIUX COBPEMEHHYIO €CTCCTBCHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHUH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKUX CUCTEM (KJIeTKa, OpraHu3M, MOIYJISIuS,
BUJI, OMOTEOIIeH03, Onocdepa); O BHIIAIOIMUXCA OTKPHITUSIX U COBPEMEHHBIX HCCIICIOBAHUSIX
B OMOJIOTHH;



O3HaKOMJIEHHE  OOy4aroluXxcsi C METOJAaMHU  TO3HAHUS  JKMBOM  MPHUPOIBL:
HCCIIEIOBATEIbCKUMH METOJIaMU  OMOJIOTHUECKUX HayK (MOJEKYJISIpHOM M KIETOYHOU
OuoN0ruY, SMOPUOJIOTUA U OMOJIOTUM PA3BUTHS, T€HETUKU U CEJEKIMH, OMOTEXHOJOTUU U
CUHTETUYECKON OMOJOruu, MNaJICOHTOJIOTHH, SKOJOTHH); METOJaMH CaMOCTOSITEIBHOTO
MPOBEJCHUS OMOJIOTMYECKUX HUCCIECTOBAaHUM B JIabopaTopuu W B Ipupoje (HaOIroaeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE);

OBJIaJICHUE O0YYAIOIMMUCA YMEHUSIMH: CAaMOCTOSATEILHO HaXOAUTh, AHAIU3UPOBATh U
UCIOJIb30BaTh  OMOJIOTMYECKYIO uH(dOpMaIHIO; M0JIb30BaThCS OHOJIOrNnYECKOn
TEPMUHOJIOTHEH M CHMBOJIUKOW; YCTAaHABIMBATHb CBS3b MEXKIY pa3BUTHEM OHOJOTUU U
COLIMAJIbHO-9)KOHOMUYECKUMHU U IKOJIOTUYECKUMU IMPOOJIeMaMH YeI0OBEUECTBAa; OLIEHUBATH
MOCNIEACTBHSI CBOCH JESITENbHOCTH MO OTHOIICHUIO K OKPY’KaIolel MPHPOAHON cpere,
COOCTBEHHOMY 3/I0POBBIO M 3JIOPOBBIO OKPYKAIOMIMX JIIOAEH; 000CHOBBIBATh U COOMIOAATh
Mepbl NpOUIAKTUKY HHPEKIHMOHHBIX 3a00JieBaHUI, MpaBuia IMOBEJACHUS B TMPHUPOJIE U
oOecrieueHus: 0€30MacCHOCTH COOCTBEHHOW KU3HEAESITEIIbHOCTU B YPE3BBIYANHBIX CUTYAIUSIX
OPUPOJHOTO ¥ TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTb COBPEMEHHBIC HAyYHBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy OOYyYaIOIIUXCSl MHTEUIEKTyaJIbHBIX M TBOPYECKHX CIOCOOHOCTEM B
IPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU MCCIIEJIOBAHUSIMU B
OMOJIOTHH, PEIIAeMBIMHU €10 MPOoOJIeMaMU, METOJ0JIOTHENH OMOJIOTHYECKOTO UCCIEI0BAHUS,
MPOBEJCHUS OKCIEPUMEHTAIBHBIX HCCICIOBAaHUM, pEIIeHUS OHOJOTHYECKUX 3ajad,
MOJIETTUPOBAHUS OUOJIOTMUECKUX OOBEKTOB U MIPOLIECCOB;

BOCIHMTAHUE y 00yYarOUIMXCs LIEHHOCTHOTO OTHOIICHUS K )KMBOW MPHUPOJIE B LIEJIOM U K
OTJENbHBIM €€ OOBEKTaM U SABJICHUAM; (POPMHUPOBAHUE HKOJIOTUYECKOM, T€HETUYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTyphl MMOBEJACHUS B PUPOJIE; MHTETPALlMU €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuodpeTeHue 00y4aroIUMUCs KOMIIETEHTHOCTH B paIrMoHaIbHOM
IPUPOIONIONIB30BaHUN  (COOIOACHUE TpaBUJ TOBEACHUS B NPUPOJE, OXpaHbl BUIOB,
sKOcUCTEM, Ouoc(hephl), COXpaHEHUH COOCTBEHHOTO 370POBbS U 3A0POBbS OKPYXKAIOIIHUX
mone (coOmomeHuss Mep NpodUIaKTUKU 3a00jeBaHui, obOecreyeHue O0e30MacHOCTH
KHU3HEACSITEIFHOCTHA B UPE3BbIUAWHBIX CUTYaIMsIX TMPUPOTHOTO U TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE MCIIOJIb30BaHUS OMOJIOTMYECKUX 3HAHUW U YMEHUH B TIOBCEIHEBHOM JKU3HMU;

CO3/IaHHE€ YCIIOBUM Ui OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHUCA WHIUBUIYaIbHOU
00pa3oBaTeNbHON TPAEKTOPUM, CIOCOOCTBYIOLIEH NOCIEAYIOIIEMY TPOPECCHOHATLHOMY
CaMOOTIPEICIICHNI0, B COOTBETCTBUHU C WHIMBUAYATbHBIMU HHTEPECAMH U MOTPEOHOCTIMU
pervoHa.

OO1iee 4nCcIO YacoB, OTBEACHHBIX HAa M3ydeHHE OMOJIOTMM Ha YIIIyOJIEHHOM YpOBHE
cpeaHero obmero oopa3oBanus, cocraBiseT 204 yaca: B 10 kmacce — 102 gaca (3 gaca B
Henento), B 11 kmacce — 102 gaca (3 yaca B HEJIeIIO).

OT6op opranu3anMoHHBIX (OpPM, METOJAOB M CPEIACTB OO0ydeHHUs OHOJIOTUU
OCYIIECTBIISIETCS C Yy4€TOM CHeUu(pUKH €ro CoJAep>KaHus M HalpaBJICHHOCTH Ha
POAOKEHUE OMOJIOrMYECKOTO oOpa3oBaHUs B OpraHMU3aIUsIX CpEeIHero
po¢heCCUOHAIBHOTO U BBICIIIETO 00pa30BaHMUs.



OO0s13aTeNbHBIM YCIOBUEM MPU 00YUYEHUN OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE SIBIISETCS
IpOBEJCHUE J1Ia0OpaTOPHBIX M MpakThdeckux padbor. Taxke ydactue oOydaromUXCS B
BBIIIOJIHEHUM TPOEKTHBIX M  y4eOHO-MCCIEe0BAaTeNbCKUX paboT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCSl yYUTENeM Ha OCHOBE HMMEIOUIMXCS MaTepHalIbHO-TEXHUYECKHX PECYpCOB H
MECTHBIX MPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HaykKM W H3y4dyaeMmble ~UMHU  TPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MMPAKTUYECKOM JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SICTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTh M IE€JIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOunochepupiii. Ilpoueccel, npoucxonsduue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBast rumote3a. [lonsite BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUHd KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
V3y4EHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jabopaTopHoe  OOOpydOBaHHME  JJII  MOPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KjieTKku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTKpbITUs KiIeTkH. Pabotel P. I'yka, A. Jleenryka. Kinerounas teopus (T. [lIBanH,
M. IlIneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHUS COBPEMEHHON KJICTOUYHOM
TEOPUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposanHvix
K1emok. DIEKTpOHHasT MUKpockonus. Kongoranvnas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOT, «DIEKTPOHHBI MHKPOCKOID,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckas padora «M3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, anextpodopes, auddepeHmanLHOe IEeHTPUYrupoBaHue,
IT1IP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOPEryisiquu. MuHepanabHble BEUIECTBA KJIETKHU, MX OHOJIOrMyecKkas
poJb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckre BelIeCTBAa KIETKUA. buonormyeckue mnonaumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousiekydibl. [lepBuunas
CTpyKTypa Oenka, MenTHaHas CBs3b. BTopuuHas, TpeTWyHas, YeTBEpTUYHAS



cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonornueckue pyHkiuu 6eaKoB. [lpuonsi.

VYrieBoapl. MoHOCaXapuabl, IUCaXapyibl, OJUTOCaXapHIbl U MOJIUCAXAPHUIBIL.
OO6mumii 1IaH CTpOeHUS U (PU3MKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YIII€eBOIOB.

Jlumunet. I'uapodunsHo-TUApOdoOHBIE cBOMcTBA. Kinaccuduxarus munuaos.
Tpurmunepunbl, ¢Gocoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
munuaoB. OO1Me CBOMCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [Ipuanun kommuiementapuocTtu. IlpaBmio Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MecTtoHaxoxaenune u ouonorndeckue pynkmuu JIHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. [pyeue wykneozuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrtpykTypHas Ouoiiorusi: OMOXMMUYECKHe U OModU3nYecKue HCCIeaOBaHUs
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Moodenuposarue
CMpYKmypbl U OYHKYUti OUOMONEKY U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckul cCunmes OUOMOEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. Ilonunr, dx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabmuubr u cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbI», «BellecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOMl MOJIEKYyNbl», «CTpoeHHEe MOJIEKYJ
yrieBooBy», «CTpoeHne MoJeKyn JMnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKas IOCY/1a U 000PYI0BaHKE.

JlabopaTtopnasi pabora «O0Hapyx)eHHE OEITKOB ¢ TOMOIIBIO KAYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrmenmoBaHWe — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).



Tema S. CTpoeHue 1 QyHKIMH KICTKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHMS KIETKH.

Crtpoenue npokapuoTHueckoi kieTku. Kinetounas creHka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONM U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemMma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruénnas auddysus), aKTUBHBIM (IIEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MeMOpanbl. PabGora HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMH KIETOYHON CTEHKU PACTEHH, TprOOB.

[Murorumasma. [{urozons. Llutockener. [IBuxkenue nuroruiazmel. Opranouabl
KiIeTkd. OJIHOMEMOpaHHBIE OPraHOUILl KJIETKH: SHJIOIIa3MaTHYeCKas CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKUHH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KJIeTKH. CTpOeHHUE TPaHYJSIPHOTO PETUKYIyMma.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHIOIUIaA3MATHYECKUN
petukynyM. CekpetopHas QpyHkuus anmnapata ['onbmxu. Moougurkayus 6eakos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ionvoxcu. Tpancnopt
BEIIIECTB B KJIeTKe. Bakyosu pactutenbHbIX KieTok. Kietounsrii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWJIBI  KJIETKH:  MHUTOXOHIPHH,  IUTACTH]IBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u 1actun. llepBuunele,
BTOPUYHBIE UM  CJIOXHBIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJI0pOILIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouabl kiaetku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUIOB KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
AKmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHsii
nentp. CrpoeHwe U JBWKEHUE OJKIYTUKOB U pecHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompyboukamu. Momopnvle Oenxu.

SAnpo. Ob6onouka siapa, XpoMaTHH, KapHoIUia3Ma, SAPBIIIKA, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHol 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.



Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNE NPOKAPUOTHIECKON KIETKM.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHBIX KIETOK.

JlabopaTtopnasi padora «l3ydeHuE CTPOEHHSI KIETOK pa3IMYHbIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHON MeMOpaHbD».

JlabopatopHasi padora «lccnenoBaHue IazMonMs3a M JIEIJIa3MOJIM3a B
PaCTUTENBHBIX KIETKAX.

IIpakTuueckass padora  «l3ydeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpallleHUe JHEPIUHU B KJIeTKe

AccuMUWISILIMSL ¥ TUCCUMUIISILIMSL — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnel oOMeHa
BEUIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YyacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrneueHne KieTku: mnpeBpamieHne AT B
OOMEeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO
MeTtabonusma. DEpMEHThl, UX CTPOCHHE, CBOMCTBA U MEXaHU3M JIEUCTBUS.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHWYECKUX KaTaiau3aTopoB. benku-
aKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BeHIeCTB B KieTke. DorocuHTEs.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 )y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiabp XJIOpOIacToB B IpoLecce
dorocunTeza. CBetoBast u TeMHOBas dasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
¢domocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BinsHue pa3nuuHbIX (HaKTOPOB
Ha CKOPOCTh (poToCcHMHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OpokeHHS U HX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBuUTeNbHBIN 3TaM. I TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.



buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouosorndeckoro okucienus. [{uknmnueckue peakmuu. OKUCITUTETEHOE
dochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszwvl. IlpeuMmyrecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHaPOOHBIM. DPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: Jx. ITpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuubl 1 cxeMbl: «DOTOCUHTE3Y», « JHEpreTHUeCKuil oOMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynoBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaaIUTUYECKOW  aAKTHUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl UK KaTajlasbl).

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX».

JlaGopaTopnass padora «CpaBHeHue tmporieccoB  (orocuHTe3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HaciiencrBeHHast uHGopManus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnaeckuit
KOJI, ero cBoucTtBa. TpaHckpunius — MarpuuHbeli cuHte3 PHK. IlpuHnmme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocuntese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanue amuuokucior. Ponbp pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzaunus reHoma y
MPOKAPUOT U DYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepona (®. XKaxo6, K. Mano). MonexynsapHvlie mexanuzmvl SKCNPeCccuu 2eH08 y
aykapuom. Ponb xpomamuna 6 pezynsyuu pabomsl 2enog. Perynsaius 0OMEHHBIX
MPOLIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycbl — HekeTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. ;KuszHeHHbIl YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, XuBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.



Buoungpopmamuxa: unmeepayus u anaiuz oonvuux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoHCTpaIMuA

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

Tabmumpl u cxemsl: «buocunres Oenka», «['eHernueckuii Kon», «Bupycs»,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisuusa. WMurepdaza u  MuUTO3.
OcoOeHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku k
nenenuto.  [Ipecuntetmyeckuii  (MMOCTMUTOTUYECKUIM),  CHUHTETHYECKHH U
NOCTCUHTETHYECKUN (IPEMUTOTUYECKUI) IEPUOJIbI UHTEP(a3BL.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perumkannun JIHK:
KOMILJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CHUHTE3, AHTHUIAPAJUIEIbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombr. Ctpoenne xpomocoM. Termomepsl u

TeromMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbelid  HaOOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue wietku — wmutTo3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX

nporneccel. Tunbel muto3a. KapnokuHes u nuToknHe3. buosiornyeckoe 3HayeHue
MHUTO3A.

Perynsuust MmutoTHueckoro mukia kieTku. [IporpamMmmupyemasi KieTo4dHas
rubesnp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u euberu kiemok. «lugposas
KiemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Pemmkamusa JJHK».

O6opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIpenapatbl: « MUTO3 B KJIETKaxX
KOpEIIIKa JIyKay.

JlabopaTtopnass  pabdora  «/3ydyeHue  XpoOMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHnasi pabota «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).



Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHHUS U IKU3HENEATEIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TpUObI, OJHOKJIETOYHBIC
BOJIOPOCIH, APyrue NpoTUCThL. KOJIOHNAIbHBIE OPTaHU3MBI.

B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIrHoe 1einoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeabHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHudeckasd. OCOOEHHOCTH CTpOECHUS,
(GYHKIMI 1 pacnoioKeHHs TKaHeH B opraHax pacTeHUU.

TkaHU JKMBOTHBIX M YE€JOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COEMHUTENbHAs, MbllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PyHKUMHA U
pAacIIOIOKEHU TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M TeHEepaTHMBHBIE OpraHbl pacteHud. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U YejoBeKa. DyHKIINA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOTOKJIETOYHBIX JXUBOTHBIX. HapyxHbIl M BHyTpeHHUi ckener. CTpoeHHE U
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHm3MoB.  JI[BM>KEHME  OJHOKIIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HAcTUM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBI U UX paboTa.

[Intanue opranusmoB. lloryomenue BOABI, YIVIEKHCJIONO Trasa |
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne XKMBOTHBIX. BHyTpHumnosocTHOE 1
BHYTPHUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
NUIIEBAPUTENILHOIO TpakTa. IlumeBapurenbHble kenesbl. IlnmmeBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. Jlpixanue pacteHuid. Jlpixanue sxuBOTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi MOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOECHMS JIETKMX ITO3BOHOYHBIX YKMBOTHBIX.
JlpixarenbHas cucTEMa YeloBeKa. MeXaHW3M BEHTWIALMHM JETKUX Yy ITUL U
MJIeKOTUTaomux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema U €€ OpraHsbl.
KpoBeHocHast cucremMa TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE



YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
cepaLa v €€ peryJisiuus.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Bwinenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. POuiubTpanus,
CeKpelusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUS.
CBs13b TIOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brienenue y
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CtpoeHne u (pyHKIMOHUPOBAHHE
He(dpona. OOpazoBaHHE MOYM Y YEJIOBEKaA.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUIBIL.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHed. ImmyHHas cuctema udenoBeka. Knetounsiit u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbli U npuoOpeTéHHbI crenuduueckuit
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro mmmyHutera (II. DOpmaux, ©. M.
bepuer, C. Tonerasa). BocnianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pasgpaxkxumocts U peryisinus |y  oprauusmoB. PasapaxumMocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PasgpakumMocTe U perymauus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasg cucrema u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENBl. JBOJIOUUOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHbIX. OTAENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cHCTeM. [ umoTtanamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OIHOKJIETOYHBIE BOAOPOCIHN», «MHOTOKIETOYHBIC
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHue JNHUCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«MmmyHnurer»,  «Kumednomonoctuele», «CxeMa  NHTAaHUS  PACTEHUNY,



«KpOoBE€HOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHEe HO0XKIEBOro uepBsi», «HepBHas
cucremMa peio», «HepBHas cucrema gsArymku», «HepBHas ~—cucrtema
npecMblkatromuxcs»,  «HepBHas  cucrema  nrumy, «HepBHas — cuctema
MJIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduaexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UTJIOKOXHUX, UBbIE JK3EMIUIAPbl KOMHATHBIX pPacTEeHUM, repdapuu
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0BaHUE I JEMOHCTPAIIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacIieTuIeHus Kpaxmaiia U 0eJIKOB Mo AecTBreM (epMEHTOB, 000pYAOBaHUE IS
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUH, MOJIEIIH TOJIOBHOTO MO3ra Pa3InYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeH paCTEHUI.

JlabGoparopHasi pabora «/3ydeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIJIOYas BEreTaTUBHOE) U
nojoBoe. Buuabl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJIALMS,
(dbparmMeHTanus, KIOHHPOBAaHUE.

[TonoBoe pa3mHokenue. [lonoBbie KieTkH, Wiau rametsl. Meio3. Craaun
meno3a. [loBenenne xpomocom B Meno3e. KpoccuHnrosep. buomornyeckuii CMpICi
Me€Ho3a M IIOJIOBOTO Tporecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['amerorenes y »kuBOTHbIX. [10JI0BBIE KeIe3bl.
OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnogaoTBOpeHHE U AMOpPUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OTUIOJIOTBOPEHUS: HapYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOLOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMUCTKH
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHANbHAS WHIIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pPe3yslbTaT HEpapXUUYECKUX



B3aMMOJICHCTBUII TeHOB. BiusHue Ha 5MOpPHOHAIBHOE pPAa3BUTHE PANUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct m pasButne XuBOTHBIX. IlocTamOpuoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszButme ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE NPSMOIO0 M HENPSIMOTO
Pa3BUTHSA, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHune u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crop B TMporecce Menosa.
['ameTtorene3 y pacteHuid. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJaluyd OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpauun

[Toptpersr: C. I'. HaBammn, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHue», «Tumsl Oecrosioro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3MHO)eHue Tuapb, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH M criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButhe Manickoro xyka», «PasButue capaHum»,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacCTeHUI», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <«OKWU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
MAarOPOTHUKA», «JKM3HEHHBIN IUKII COCHBI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPONpENaparhl SUIEKIETOK HU
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JISATYILIKID.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPENApATAX .

IIpakTuyeckasi padora «BrpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpraHOB Pa3MHOKEHHUSI BBICIIUX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hctopusi cTaHOBIEHHS M pa3BUTUS TEHETUKUM Kak Hayku. Paborter I
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHU



renetuku. Padoter H. K. Konwirosa, H. Y. BaBunora, A. H. benosepckoro, I'. .
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHSITUSI U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAsl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJABI ~ TCHETUKH: THOPUAOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JdeMoHCcTpaMuA

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBbI CKPEIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETUYECKHUX

UCCIICOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MEepBOTo NnokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICeHUs IPU3HAKOB. L{uTosiormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupyromniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHens — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTonorndyeckue  OCHOBBI ~ JTUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotel T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUVIEHUS MEXIYy TreHaMHh. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEIEHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOramMeTHbId MOoJ. ['eHeTuueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HAKOB, CUETJIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ajulenu3M. B3anMoJencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTyeCcKUil KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
Takke (U3NOJIOTUUECKUX TPOIIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (YHKIIUH.
['eHeTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JemoHcTpanuu



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

Tabmumpt u cxemsl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Meunnens», «AHamu3upymollee CcKpelmuBanue», «HemomHoe aOMUHUPOBAHHEY,
«CuersieHHOE Hacle/loBaHWe MPU3HAKOB Y JIpo30duibl», «l'eHeThka TmoJsay,
«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJICHMSI M PACIIEIJICHUS TPU3HAKOB, MOJAENIb IS
JIEMOHCTpPAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTpPAllMM CLEIUICHHOTO HACJIEIOBAaHUS NPHU3HAKOB, CBETOBOM MUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas pabGora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuyeckass  paGora  «lM3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUA Y APO30(PUITBI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoseiicTBue reHoTHMIA W cpenbl Opu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MopaudukanuonHass U3MeHYUMBOCTb. Ponb cpeasl B (opMHpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbIN
psan u BapuarmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
M3MEHUYUBOCTH.

['eHoTHIIMYECKAash N3MEHUYUBOCTh. CBOKCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Buapl reHOTUNTHYECKOW U3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTH. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJHOTO BUA.

MyTanmonHass M3MEHYMBOCTh. BuIbl MyTanuil: T€HHbBIE, XPOMOCOMHEBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SnepHble U
HUTOIUIa3MaTHYeckue myTtanuu. CoOMaTHUYEeCKUE W TMOJIOBbIE MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTU MYTAIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HAaCJIECTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, POJb ONULEHEMUYECKUX Gaxkmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JleMmoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.



Tabmuubr w  cxembl: «Bumpl u3mMeHumBOoCcTHY, «MoaudukamoHHas
U3MECHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTEY, «Meiio3y,
«OnnonoTBopeHuey, «I'eHeTndeckue 3a00ieBaHUs YeI0BeKay, « Buabl MyTamuii.

O6opynoBaHue: >XKMBbIE W TepOapHbIe AK3EMIUISIPhl KOMHATHBIX PACTCHHM,
pucyHkH (poTorpadun) )XKUBOTHBIX C Pa3IMYHBIMU BHIaMU U3MEHUMBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psAga |
BapUALMOHHON KPUBOWY.

IIpakTnueckass padora «Myrtamuu y Jpo30duiibl  (Ha TOTOBBIX
MHUKpOTIpenaparax ).

Tema 14. I'eHeTnKa YesIOBEKA

Kapuorun uyenoeka. MexayHapoaHas IpOrpaMMa MCCIIEIOBaHUS TE€HOMA
yeimoBeka.  MeToapl  M3y4EHHS] TE€HETMKM  YEJIOBEKA:  ICHEaJIOTMYECKUH,
OJIN3HEIIOBBIM, U TOT€HETUYECKUM, MOMYJISITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemMeHHOE ONPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
[1[[P-ananu3a. HacienctBeHHble 3a001€BaHuUs YeJIOBEKa. | '€HHbIE U XPOMOCOMHBIE
Oose3HU dYenoBeka. bolle3HW ¢ HACIEICTBEHHON IPEeApacIoioKEHHOCTHIO.
3HauYCHUE MEAUIIMHCKOW T€HETUKU B MPEAOTBPALICHUU U JICYCHUU T'€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJICTKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIICIOBAHUN B
00J1acTH peaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJIETOK.

['eneTnyeckue (hakTOpbl TOBBIIICHHONW YYBCTBUTEIBHOCTH UYEJIOBEKa K
(bU3NIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpY Karoliel cpeanl. I eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yYCHUS] TEHETHKHU
qeoBeKay, «I eHeTHYecKue 3a00JICBaHUS YSTTOBEKAY).

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3zMoB

JloMecTukanuss W celeKuus. 3apOoKACHUE CEJNEKIMU W JIOMECTUKAIIHH.
Yuenue H. WM. BaBumoBa o lleHTpax mnpoOUCXOXKIEHUS UM MHOT00Opa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wum3MeHuuMBocTM H. WM. BaBunoBa, ero 3HadeHue s
CEJICKITMOHHOM PabOTHI.

Metoapl cenekunoHHOM paboThl. M CKycCcTBEHHBIM OTOOp: MacCOBBIA U
VIH/IUBU1y aJIbHBIM. DTarbl KOMOWHAIITMOHHON CCJICKIIUU. HctrwiTanne



IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIy C TOMOIIBIO OICHKH
¢dbeHoTua NoOTOMCTBa 1 OTOOP IO reHOTHUITy ¢ momotIbio aHanmza JJHK.

HcKkycCcTBeHHBIW ~ MyTareHe3 Kak  METOJ  CEJEKUMOHHOM  paboThI.
PanuannoHHbIi 1 XUMUYECKUM MyTareHe3 Kak UCTOYHUK MYTAlUi y KyJbTYPHBIX
¢opM opranu3moB. Mcnonap30BaHME TE€HOMHOI'O PEJAKTUPOBAHUS U METOJOB
pexomOunanTHbIX JJHK my1st momydenust ucxoqHoro Matrepuana ajisi CEJIEKIHH.

[lonyuenne IIOJINTUIONIOB. BnyrtpuBunosas rUOpUAN3AIIHSL.
bauszkopoacTBeHHOe  cKpeluuMBaHue, uiau  uHOpuauHr.  HepoacrtBenHoe
CKpellluBaHue, WM ayTOpuauHr. I'erepo3uc um ero mpuuuHbl. Mcnonb3zoBanue
rerepo3uca B cenekuuu. OtnanénHas rubpunmsaunud. llpeononenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CENEKUNN PACTEHUIN U KUBOTHBIX. «3e1€Has
DesoNIoOYULY.

CoxpaHEHHE U M3YyYEHUE I€HETUYECKUX PECYpPCOB KYJBTYPHBIX PACTEHUH U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2EHeMUYECKUMU PEeCYyPCamu CelbCKOXO3AUCMBEHHbIX U NPOMbICIOEbIX HCUBOMHBIX
8 YenAx YayuueHus Cyuecmeyiomux U co30aHus HO8blX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCIe008AHUI,
nepeoosvix uoetli U NepCneKmuGHbIX MexXHOI02ULL.

JleMoHCTpanumn

[Toptpersr: H. W. Basumos, . B. Muuypun, I'. . Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH NOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoppl cenexkunn», «OTnanénHas rudpuauzanus», «MyrareHes».

JlaGoparopHasi padora «3ydeHue copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JOMAIIIHUX KUBOTHBIX.

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTteHuN».

IKeKypeusi «OCHOBHBIE METONBI M JOCTHKEHHMS CEJIEKUMU PAaCTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AUCTBO, B J1aOOPATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJI0rusi 1 CHHTEeTHYECKAas1 OMO0JIOT U

OOBEKTHI, HMCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBI, MHKPOOPTaHU3MBI, 1504 XapaKTepHUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJIeNMe. MukpoOuosornueckuii cuHTe3. OOBEKThI MHUKPOOMOJIOTHYECKUX
texHonorui. [Ipons3BoacTBO O€/1Kka, aMUHOKHUCIIOT U BUTAMUHOB.



Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB ILIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinerounas unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
#UBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLUS U COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouioB B CEJlEKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zoeanue MOHOKIOHATbHBIX U NOJUKAOHANbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE KUBOTHBIX. METONI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonozuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHoix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KCHEpUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON UHKEHEPUU.

Menuuunckue OuorexHonoruu. [loctrenomuas nudposas meaunusa. [1L{P-
JMAarHoCcThKa. MeTaOoJOMHBIN aHaliu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa JUI OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHI, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIeHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJEKYISAPHBIX MEXaHHU3MOB
¢dbynkunonupoanuss PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHuE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nmxxenepus», «['eHHass HHKEHEpUsD.

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas TMPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).



11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE IBOJIONHOHHBIX MPEACTABJICHHH B
onoJioruu

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOIMK BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEACTBEHHAass HM3MEHYUBOCTh, Oopnba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHYeckor Teopuu dBomtonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JlemoHcTpanuu

[Toptpetsr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
KroBee, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [x. Xonaeun, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoi mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpa3ue KyJlbTypHBIX (OpM
KarycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOLUMY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuUKpPOIBOIIOLMA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JIEMEHTAapHAas €IWHHLA 3BOJIOLUH. COBPEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooHJa TOMYJISUMU KaK DJIEMEHTAPHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIOLMH. MyTallMOHHBIN
npouiecc. KomOunatuBHas wu3MeHuMBOCTh. J[lpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddexr
OCHOBartelsl. JDpgexm oOymuliounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
pasznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2eros 6
oonbwiux U manelx  nonyrayuax.  Murpamuu.  M3omsums  momysisuil:
reorpadudeckas (IpocTpaHCTBEHHAs), OroIornyeckas (penpoyKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIHIMA
(nm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
NOBEJECHUS )KUBOTHBIX.



[Tprcnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yibTaT  MHKPOAIBOJIOLIUU.
Bo3HUKHOBEHHE  TPUCIIOCOONEHHMH y ~ OpraHu3MoB.  ApoMopdo3bl U
uanoagantanuu. [Ipumeps! nmpucnocobseHuil y opranu3MoB: MOP(OIOrHIecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero xputrepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BupooOpazoBanus. Iyt u
CIIOCOOBI BUJI000pa30BaHMS: aJuIoNaTpUYeCcKoe (reorpacduueckoe),
CUMIIATpUYECKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3AIINS,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponp sBomronmoHHON OuWonormu B pa3paboTKe HAy4dHBIX METOJOB
COXpaHeHus1 6ropazHooOpaszust. MUKPOIBOIIONMS U KOIBOJIIOLMS M1apa3uTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauun

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

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYMBOCTHY, «llomymnsimonHas
CTpYKTypa Buaa», «Cxema MnposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBumxymme
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«l'eorpaduueckass M30JSAUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoi», «llomynsiiiMOHHbIE BOJIHBI YUCJIEHHOCTH XUIIHUKOB U KepPTB», «Cxema
JIEUCTBUS €CTECTBEHHOTO 0TOOpa», «PDopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbI MenaHu3M», «KuBble uckonaemsie», «l10KpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronas OKpacka KUBOTHBIX,
«Dusnonornueckre anantrauun», «lIpucrnocoOIEHHOCT, OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «Crnocobbl BumooOpazoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHuE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITonumounasl pacreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW ONWU3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMU CIIOCOOAMH.

JlabGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUJIAY.

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB H  HUX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.



JlaGopaTtopnas pabGora «CpaBHeHHE BHIOB 1O MOP(HOIOTHYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoouMs U €€ pe3yabTarThbl

Metonel W3ydeHMsT MakpodBoJONUU. [laneoHTONmOrMYECKHE  METOMBI
uzydeHus: oHBomonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadudeckue Metonsl u3yudeHus sBomroiuu. CpaBHeHHe GIIOpHl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emun. Bumabl-
SHIAEMUKHU U PEUKTHI.

OMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/Ibl U3YUCHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHBbI.
PynuMenTapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunbie TeHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUSI (PUIOTCHETUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTaIlMX U IBOJIIOIUSI TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonuu. AjnanTuBHas paauanus. HepaBHOMEPHOCTH TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauumn

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

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedanb»,  «Punnoduter»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpapuueckue 30HbI 3emun», «Jlpeid) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble CcTagud SMOPUOHAIBLHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O011IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISI>KM TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

Hay4Hbie ruUmoTe3sl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
nancrnepmusi. J[oHaydHbie TpeACTaBICHUS O 3apOXKICHUU KU3HU (KpEallMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ ONpoBepkeHue onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue >xu3Hu U aCTPOOUOIIOTHSI.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU 3BOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3



opraHu4eckux BemecTB u3 Heopranudeckux. Omeit C. Mumepa u I'. FOpu.
OOpaszoBanue mnonumepoB u3 MoHoMepoB. KoauepBatHas rumnoreza A. M.
OmnapuHa, TUnoTe3a nepBuYHOro OynpoHa J[k. XosneitHa, reHeTHUecKas TurnoTes3a
I'. Ménnepa. PubGo3umbl (T. Yek) m runoresa «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopust 3emumm u Meroawsl €€ u3zydeHus. lckomaemble OpraHUYecKue
octarku. ['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAsT M AOCOJIIOTHAS
reoXpOoHOJIOTHs. [ €0XpOHOJIOruuecKas Kaia: S0HbL, 3Pbl, IEPUOLBI, STIOXU.

HavanpHble 53Tambl OpraHW4YecKol HBomtonMH. [losBIEHHE U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMmeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATallbl ABOJIOLNMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacteHnii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKOMUTAIONINX U
ntul. [lpunnun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Pasputne xu3HM Ha 3eMje IO dpaM M MEpUoAaM: apxeu, IMPOTEPO3OM,
najgeo30i, Me3030M, KaitHo30¥. OOm@as XxapakTepucTHKa KiIuMara |
reoJIornyecknx npoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoObpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUSI — SKOJOTUYECKHE KPU3HUCHI mpouuioro. ITpudnHbl u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cuUcTeMa opraHudeckoro mupa. IlpuHuunel kimaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUUYECKUE TPYNIbI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwu, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, k. Xongelin, I'. Ménnep, C. Mumep, I'. IOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apoKIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,



«JTanpl  HEOPraHMYECKOW  3BomouuM»,  «['eoXpoHOoJormyeckas  MIKaJIay,
«HayanbHble 3Tanbel OpraHUYEcKoi 3BOMIOIUNY, «CxeMa o0pa3oBaHUS 3YKapHOT
nyTéM cumoOunoreHeza», «CucremMa XKUBOM NpHpoAbD», «CTpoeHue BHUPYCAY,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOTO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocrelimme», «KuiiedHonoaocTHbIeY,
«IInockue 4EepBUY, «UNEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «IItuupy», «Mnekonuratommue», «Pa3BuTue KuU3HU B
apXxeuckou spey», «Pa3BuTHe KU3HU B MPOTEPO3OUCKOM 3pe», «Pa3BUTHE )KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

ObopynoBaHue: repbapuu pacTEHU pa3IUYHBIX OTJENOB, KOJJICKIUU
HAaCEKOMBIX, BJIAKHBIE IPENApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKHUX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yy4ella NTULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJIE3HBIX HCKOMAEMBIX, MYJBIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3ydeHnto abMOreHHOr0 CUHTE3a OpraHM4eCKUX COEIMHEHUH B
NEepBUYHON aTMocepey.

JlaGoparopHasi padora «/3ydeHMe W ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «/3yueHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIOBY.

IpakTnueckass padora «M3yueHre oCOOEHHOCTEM CTPOEHUSI TTO3BOHOYHBIX
JKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl n 3amaun aHTponosiorni. MeToapl aHTPONOJIOTHH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHsle
BO33peHus1. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMHA. CHCTEMATHYECKOE MTOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHYECKHUE,
noBeneHueckue. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE N KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CUCTEMBI.

JIBrkymue cuiibl ((hakTOphl) aHTPOTOTeHe3a: OMOJIOTHYECKUE, COITHATbHBIC.
CooTHoltieHne OMONOTHYECKUX U COIIMAIBHBIX ()aKTOPOB B aHTPOIOIeHE3E.



OcCHOBHbBIE CTaJuu aHTpoIoreHe3a. PaHHMe uenoBeKoOOpa3Hbie 00€3bSHBI
(POKOHCYIBI) U paHHHUE MOHTUJIBI — OOLIME MPEAKU YeTOBEKOOOPa3HbIX 00€3bsH U
JoJel. ABCTPAJONHUTEKU — ABYHOTHE MPEAKU JoJei. YeloBeK yMenblil, IepBbIe
W3TOTOBJICHUS OPYAUM Tpyla. YenoBeK MpAMOXOASAIIMN U MEPBBIA BBIXOJ JIOACH
3a  mnpenensl  Adpuku. YenoBek reipenbOeprckuii — 0oOmMMA  MpeoK
HEAHJEPTAJIBbCKOTO YEJIOBEKAa M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KJIMMaTa. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenaMu Adpuku.
[TaneoreHeTrka U NajeOreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOTO uejioBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIIIUSX
yejaoBeka. MyTalmoHHBIN mponiece u nosumopdusm. llonmynsaimoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckne pacel. I[loHsatue o pace. bonblime packl: eBponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas). BpeMss u myTu paccesieHHs 4YelIOBeKa IO IJIaHeTe.
EnuacTBO  yenoBeweckux —pac. HayuHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCIOBHUSIM OKpY)KArOIIEH Cpebl.
Bnusaue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YeJIOBEYECKUX MOMYJISIUui. broconuanbHble UCCIEIOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIONUH OMOJIOTMYECKOTO M COIMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpetsr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbpl aHTPOMOJOTHIY, «I 0JJOBHON MO3T UeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKeNeT dYelnoBeKa M CKEJNEeT MIMMIIaH3ey,
«PyauMeHTBI 1 aTaBU3MbD, «/IBUKYIIHME CUIIbI AHTPOIIOTEHE3a», «DBOIIOLMOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «UYenoBek  ymenwli», «YenoBek
MPAMOXOIAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUU YEIOBEKa», «Packl UeloBeKay.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeJloBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJICHCKUMH CHOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEITh
yepena 4YeloBeKa M ueperna MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMITaH3€, MOJEJH TOpCa MPEAKOB YEIOBEKa.



JlaGopaTtopnas pabora «l3yueHue ocoOEHHOCTEH CTPOECHUSA CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallui YEI0OBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHre U pa3BUTHE 3KoJorud B Tpyaax A. I'ymbonpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pazgensl u 3amauun
9KOJIOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl skosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHU:
npUpoAHbIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIeN Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATBHBII.

3HauY€HHE SKOJOTMYECKUX 3HAHMM I 4YeJIOBeKa. OJKOJOTHYECKOE
MHUPOBO33pEHHE KaK OCHOBA CBS3€H YEJIOBEUECTBA C MpUponod. PopMHUpoBaHUE
DKOJIOTUYECKOM KYJIBTYPBI M DKOJIOTMYECKOM IPaMOTHOCTH HACEIECHUS.

JleMoHCTpanumn

[Toptpets: A. I'ymGonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubr u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbI».

JlabopaTopHas padora «3yuenue METO/IOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTU UX AerctBus. Knaccudukaus
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUECKHUE, aHTpOIIoreHHbIe. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux ¢akrtopos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak »sKojorudeckuit (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHabHas poOJib CBETA.
doTonEeprUOaU3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opranu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucnocoOneHuss pacteHuili K
noJiIepKaHuio BojgHoro OanaHca. Kmaccudukanusi pacTeHHI MO OTHOILEHHUIO K
Boje. [Ipucnoco6ienrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YyIIHAs, MMOYBEHHAs,
riiyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xumMuyeckue



0COOCHHOCTH cpei oOuTaHusi opraHu3MoB. [IpucmocoOneHuss OpraHu3MoOB K
YKU3HH B pa3HbIX Cpejiax.

buonornyeckue putMmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJM4YHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.

XKuznennole Qopmbl opranusmoB. [loHstne o Ku3HEHHON (opme.
XKuznennole POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUU:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyaln3M, KOMMEHCAINU3M (KBapTUPAaHTCTBO, HaxJieOHUecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢adpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aUMOJCHCTBUII JJisl CYLIECTBOBAaHUS OpPraHU3MOB B Cpene
obOutanus. [IpyHIUI KOHKYPEHTHOTO UCKIIOYEHUS.

JleMoHCTpauun

Tabmuubl U cxembl: «IOkonorudyeckue @akrtopb», «CBETOBOM CIIEKTpY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOUIEHHUIO K CBETY», «Te€IIOKpOBHBIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DHU3MONOTMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYECKHEe PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KusHeHHble  (OPMBI  KHUBOTHBIXY,
«9KocucTEMa MHUPOKOJIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
MUTaHUS), «XUIHAYecTBOY, «llapasutusm», «KoHkypeHmus», «CuMOH03,
«KoMmmeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUNW U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOMBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHU, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOC/IMBBIE KOMHATHBIE paCTEHUs, repOapuy U KOJUIEKIIMH TEIUIOII0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacTEHUM, uydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpopuraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIMH >KMBOTHBIX, OOUTAIOIIKUX B Pa3HbIX cpeaax,
repOapu U KOJUICKIIMM PpACTEHUW U IKUBOTHBIX, OOJaJAIONIMX YepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXU3HH, Trepbapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOJICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».



JlaGopaTtopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTeHHHA U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIANMIA

OKOJIOTUYECKUE  XapaKTEpUCTHKUA  TMOIYJISLIHH. [Momynsimusa ~ Kak
Ouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTU Cpelibl, PU3NUECKUX OAPHEPOB U
0COOCHHOCTEM OMOJIOTHH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsuuid. OCHOBHBIE TIOKa3aTelu NOMYJSLUUU: YUCIEHHOCTb, IJIOTHOCTD,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUA.

OKoJlornyeckas CTpykrypa nonysinud. OLeHKa YMCICHHOCTH MOIYJISLUH.
JluHaMuKa MOMyJsIUU U €€ peryisinus. buoTHdyeckuii NMOTeHLHMAN MOMYJISLUH.
MonenupoBaHue AMHAMUKY MONYJAUUU. KpuBble pocTa YMCIEHHOCTH NOMYJISLUN.
KpuBbie BbDKMBaHMs. Peryssiuss 4YMCICHHOCTH MOMYJSALUI: poiib (aKTOpOB,
3aBHUCSIUX U HE 3aBUCALIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTpaTEruu BUAOB (I- 1
K-cTparerun).

[Tonsitue 00 sKonOrMueckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormueckon
HuM. [loTeHnnanpHas U peain30BaHHAs HULIN.

Bun kak cucrema nomyssinuil. Apeans! BUAOB. BHIBI M MX JKM3HEHHBIE
CTpATETruu. JKOJOTNYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buosnorndeckue
WHBA3UU 9yKEPOIHBIX BUOB.

JemoHcTpanuu

[Toptper: x. W. XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnonyjsauuu», «Bo3pacTHble  mupamMuibl
nonyasauum», «CKOpOCTh  3acelNeHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHUM, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PACCETICHUIOY.

Tema 9. Dxos10rus coo0mIECTB. IKOJIOTHYECCKHE CUCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexuay
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHThI, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB U IOTOK 3HEPTUU
B OKOCUCTEME.



OcHOBHbIE  TOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MTUPAMUIBI UCel, ONOMACChI 1 SHEPTHH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouxu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPONOIeHHbIE BO3JICHCTBUS Ha
cykueccuu. Knnmakcnoe coo6miectBo. bruopasnoobpasue 1 moaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCmeMbl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATpoleH03. Paznuuus
ME3K]ly aHTPOIIOTEHHBIMU U MPUPOAHBIMU IKOCUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
dbaopa u ¢ayna. CuHaHTpomM3alus TOpPOJACKON ¢ayHbl. buonorumyeckoe u
XO03sIICTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUN OpraHU3MOB B
skocuctemax. Ponv kackadnoeo 3¢hghexma u 6udo8-30ughukamopos (Kirouesvix
6u008) 6 ynxkyuonuposanuu sxocucmem. llepeHOC SHEPIUA U BEUIECTB MEXKAY
CMEKHBIMU 3KOCHUCTEMAMH. Y CTOWYMBOCTh OPTAHU3MOB, MOMYJISIIANA U SKOCHCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/ICHCTBUM.

Mexanuzmoi 8030eticmeus 3aepA3HeHUl pPA3HbIX Munos Ha
cyOOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUs.
MeTton0510rusi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOT€HHBIX SKOCHCTEM.

JemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «CtpykTtypa  OuolEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IPYIIbl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«Ilenu nutanus (macTOUIHAS, NETPUTHASN )Y, « DKOJIOTHUYECKAsT MUPAMUIA YUCEID,
«IKoJIOTHYECKasi MpaMujia OMoMacchly, «IKOJOoTHuYecKas MUpamuia dHEPruny,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «9KocucTeMa 03epa», «ArporeHo3», «KpyroBopoT BEMIECTB M MOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKocucTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIETh
HSKOCHUCTEMBI.

IIpakTuyeckas padora «3ydenue u onucanne ypOo03KOCUCTEMBD».

JlabopaTtopuass padora «M3ydeHue paszHooOpazusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).



IKCKYypcHusi «DKCKYpCHUsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€JIbHUK, Ha CYXOJIOJIbHBIN UM TONMEHHBIN JIYT, 03€p0, O0IOTO)».

IKCKYypcusi «IDKCKYpCUsl B arpo’KoCHUCTeMy (HA MOJe WA B TEIIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obmemmanerapHas o0ojiouka 3eMIIH, TIE CYIIECTBYET WIIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpejacTaBieHuil o ouochepe B Tpymax . 3rocca.
VYuenue B. . Bepnaackoro o 6uochepe. Obaactu 6nocdeps! u e€ coctan. Kupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM IKOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BCIIIECTB U OMOTEOXMMHUYECKUE IUKIIBI (Yriiepoaa, a3oTa). PUTMUYHOCTE sSIBIICHUN
B Ouocdepe.

3oHanbHOCTE Onochepnl. Ilonarne o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHbIC M IIMPOKOIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPh. KimmMar, pacTUTENbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpanumn

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B MpUpOIE»,
«KpyroBopoT yriepona B mpupomae», «KpyroBopor kwuciopoma B mpupome»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii aec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne kimmMara.

AHTpOIIOTE€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NMPUHIIUITBI OXPaHbI MPHUPOJIBL.
Kpacaeie xHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
borannueckue cajpl 1 300710THIECKUE TTAPKHU.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHME W COXPAaHEHHE  OHMOJIOTHYECKOTO



pazHooOpasust 3emum. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX HJKOJOTHUUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIEACTBHS.

PasBuTre METOJOB MOHUTOPUHTA pPA3BUTHUA OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle uUccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonuvie cucmemvl, obecneuusaowue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHobl
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaMu

Tabmumpt  w cxeMbl:  «3arpsi3HeHHEe  atMocdepb»,  «3arps3HeHHe
ruapocdeprl», «3arps3HeHue mnouBbl», «llapHukoBbIl 3hdexT», «Ocobo
OXpaHseMble IPUPOIHBIE TEPPUTOPUMNY», «MOJIEIHN YyIPaBIIEMOTO MUPaY.
Oo6opynoBanue: Qororpapuu OXpaHAEMbIX pacTeHMH M KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PA3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTH3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YyYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1ad, BBHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHol, ropmoctm 3a CBOM Kpal, CBOK PoauwHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cynb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTUBHOHM JESATEIBHOCTH TEXHOJOTMYECKOM W COLMAIIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun MW Peanu30BbIBATh
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPHOOpETaeMble TpPH HW3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUITUE JEUCTBHM, NPUHOCAIIMX BPEd  OKpPYXKaroUeu
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aUMO/ICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUSI MUPA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M peHieHuUu mpodieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeHl BhIXOJIa U3 TI00ANBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHMM B IEJSIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJIb30BaTh TOJIydaeMble 3HaHMS [JI1 aHajiu3a |
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY OOpa30oBaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble I (OPMHUPOBAHHMS MHUPOBO33PCHHUS OOyYaIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIA (PaKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETCHIIMH OOYy4aloluXcs; CIOCOOHOCTD
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOyuwatonierocss OyayT cQOpMUpPOBaHbl I103HABATEIbHbBIE
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0Opa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPU OCBOCHHM 3HAHMM NPUEMBI JIOTMYECKOTO MBIILICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH pPabOTy B  YCJIOBHSX  peasbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHWs, €ro WHTEpIpEeTaluy, MPeoOpa30oBaHUIO M TPUMEHEHUI0 B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE peHIeHUS 3a7add pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a49H, TOMYCKAIOIINE aJTbTePHATUBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCIOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGpopmaruu (Cxembl, rpaduKy, TuarpaMMbl, TaOJIHITbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTe€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYykaaemMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacmo3HaBaTh HeBEpOaJbHBIE CpeICTBAa OOIIEHUS, TOHMMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIIECHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPH pelIeHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKAa KOMAaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAKEHUE, ObITh MHUIIMATHUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

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

BBIOMpPAaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peIEKCHH IJIsi OLEHKU CUTYyallud, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, MOHUMAsl CBOM HEIOCTaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHble pe3yabTAaThl OCBOCHHUSI COJEpPX aHUS Y4EeOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETAINN U MPEeoOpa30BaHUIO 3HAHUM, BUABI AEATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmnoBa — o uenTpax
MHOTOOOpa3usi W MPOUCXOKICHUS  KyJIbTYpPHBIX  pacTeHHWil),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMH HAyYHOrO TMO3HAHUS, HCIOJIb3yEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
MPOIIECCOB: OOMEHA BEHIECTB (METa0OJIM3M), MPEBPAILLICHUSI YHEPTUH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMH, MEXAY CHUCTEMaMH OPraHoB W MX (QYHKUUSMH, MEXAY dSTanaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OMOJIOrMYECKUMU MIPOLIECCaMU U SBJICHUSMU, 1€TIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPIATh MX OKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OHoJIoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANPABICHHOE M3MEHEHHWE T'€HOMa M CO3JIJaHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJIECHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccun u
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
PUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONMpENENECHUs] W IOHMMAaHHWE CYIIHOCTH OCHOBOIOJATraloMNX OHOJOTHYECKHUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouuu, B.M. Bepuanackoro — o
ounocepe), 3akoHbl (reHetudeckoro paBHoBecust [x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTUYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB U DKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTAOWIM3UPYIOMIETO, IBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUUTENbHBIE  TPU3HAKKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IPUPOIBI M UETIOBEUCCTRA,;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IpPaKkTUYECKHe pabdOThl, COOIIOIATh
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX Mpea0TBpaICHUS
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEILCKOTO XO35AWCTBa, IHUIIEBOMN
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrrpoasreie  Tpaktiseckue (undposbie)
NPOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 buonorus kak Hayka 1
2 JKuBble cucTEMBI M UX U3y4YECHUE 3
3 buonorus knerku 2 0.5
4 XHUMHYECKash OpraHu3alus KIETKU 8 1
5 Crtpoenue u GyHKIHMU KIETKU 9
6 OOMeH BelecTB U NPEeBpaIleHIE YHEPTUU B 6 1
KIIETKE
7 HaCJIel[CTBeHIfaH uHboOpManusi U 9 05
peanmu3arys e€ B KJIeTKe
8 JKU3HEHHBIN UK KIETKH 8 1 1
9 Crpoenne U QyHKIIUN OpPTraHU3MOB 17 1.5
10 Pa3mHOX€EHME U pa3BUTHE OPTaHU3MOB 10 1 1.5
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U 1 05
M3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 11 1
13 3aKOHOMEPHOCTH W3MEHYHUBOCTH 5 1
14 I'enetnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1 1
16 buorexnonorus u cuaTeTHYECKas ouonorust = 4
17 PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 102 3 13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 5
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Botonus 1 €€ pe3yabTaThl 13 2
MakpoaBosronus U e€ pe3yabTaThl 8 1
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emuie
5) IIpoucxoxneHue yeaoBeKa — aHTPOIIOTEHES 14 1 1
DKOJIoTUsl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranusmsl 1 cpeia 0OUTaHus 10 1.5
8 DKOJIOTHS BUJIOB U TOMYJISIIUN 8 0.5
9 DKos0rus coo01IecTB. DKOJIOTHYECKHE 1 1 05
CUCTEMBI
10 buocdepa — rinobanbHas s3kocucTemMa
11 YenoBek U OKpyxkaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 7.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne ni/m Tema ypoka B KonTposabHbie IIpakTuyeckue
cero
padoThI padoThI

buosiorus B cucreme Hayk.

JKuBbIE CHCTEMEBI U UX CBOMCTBA

YpOoBHU OpraHu3anys )KUBBIX CUCTEM 1

N3yuenue xuBbIX cucremM. MeTozsl
OHMOJIOTrMYeCKON HayKH

Hctopust OTKpBITHS U U3YyYEHHS KIIETKH.
Knerounas Teopus

Metoasl MOJIEKYJIIPHON U KJIETOYHOU
ouonoruu. [IpakTrueckas padora
«M3ydeHne MeToI0B KJIETOUHON OMOJIOTHH
»

XuMHuUyecKri cocTaB KiIeTku. Boga,
MHHEpaJbHbIE BemecTna. 1x 1
OuosoruuecKas pob.

benxu. CocTaB u cTpykTypa O€iIKoB.
JlaGopaTopHnas pabora «OOHapyxeHne
OEJIKOB C MOMOIIIbIO KaUeCTBEHHBIX
peaKuuii»

CoiicTBa, KnaccupuKanys v GyHKIUN
0eJKoB

10 VYrneBoasl. buonornyeckue pyHkuun

YIJIEBOIOB.




11

Jlununasl. buonornyeckue pyHkuuu
JUIHUI0B

12

13

14

Hyxnennossie kucnorsl. JTHK.
CexBenupoBanue JIHK.

Hyxneunoseie kucnorsl. PHK.
JlabGopaTtopHas padora "HccienoBanue
HYKJICMHOBBIX KUCJIOT"

Crpoenue u pynkiuu ATO. Jlpyrue
nykineosuarpudocdarsr (HTD)

0.5

15

16

17

CrpykrypHas Ouonorusi. MeTo bt
CTPYKTYpPHOU OHOJIOTHH

Tumnsl knetok. CTpoeHue
MIPOKAPHOTHYECKON KIICTKH

CrtpoeHue 3yKapuOTUYECKON KIIETKH.
[TnazmaTtuueckass memOpana. CTpykTypa
M1a3MaTHYeCKO MeMOpaHHbI.

18

TpancnopT BewiecTs yepes

1a3MaTH4ecKyro MeMOpany. [Ipaktuueckas

pabota «3y4yeHue CBONCTB KJIETOYHOM
MeMOpaHbI»

0.5

19

Huromnnasma. [IpakTuueckas pabora
«HSy‘IGHHG JABUXXCHHUS LIUTOINNIA3MBI B
PACTUTCIIBHBIX KICTKAX»

0.5

20

OnHOMeMOpaHHbIE OPTaHOU Bl KIIETKH.
JlabopaTtopHas pabota «lccnenoBanue
TUTa3MOJIH3a U ISTUTa3MOJIN3a B
PACTUTCIIBHBIX KICTKAX»

0.5




21

HOHyaBTOHOMHHe OpraHon bl KJICTKHU:
MUTOXOHAPHH, IIJIACTU/IBI.

22
23

HememOpaHHbIe opraHon/ibl KJIETKU

Crtpoenue u QyHKIMHU Sapa

24

CpaBHHTEIbHAS XapaKTEPUCTHKA KIICTOK
sykapuot. JlaboparopHas pabota
«M3ydeHne CTpOCHUS KIETOK Pa3IMYHbIX
OpraHU3MOB»

0.5

25

ACCI/IMI/I.HSII_II/ISI U JIUCCUMMIIAIIUA — IBC
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiectB. Jlaboparopuas pabora «3yducHue
KaTaJUTUYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl WK KaTalla3bl)»

26

DepMEHTaTUBHBIN XapaKTep Peaklui
KJIeTOYHOro MeTabonusma. JlaboparopHas
pabota «M3yueHue hepMEeHTaTUBHOIO
paclIemIeHHs IEPOKCUIa BOJIOPO/a B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX»

0.5

27

28

dortocuHTE3
Xemocunres. JlaboparopHas paboTa

«CpaBHeHHe TpoleccoB poTocuHTE3a U
XEMOCHHTE32»

0.5

29

OHeprerudeckuii oomeH. beckucnopoanblit
JTaIl.

30

31

OHeprerudeckuii oomen. Kucnopoansrit
starn. JlaboparopHas paborta «CpaBHeHHE
MIPOIIECCOB OPOKEHUS M JIBIXAHUS

Peaxnuu MaTpUIHOTO CUHTC3Aa.

0.5




T'eneTnueckuii Kon.

32 Tpanckpunius — MatpudHbiidi cuate3 PHK
33 Tpaucsiiust u €€ 3Tarnbl
34 KoaupoBanue amuHokucnoT. Ponb pubocom
B OMocuHTE3€e OemKa
Opranu3zaiys renoma y npokapuoT u
35 3yKapuoT. Perynsius akTHBHOCTH I€HOB.
I'umoTtesa onepoHa.
36 Perynsanust 0OMEHHBIX TPOLIECCOB B KIIETKE.
Kiierounslii romeocras.
Bupycbl — HekJIeTOUHbIE POPMBI KU3HU U
37 oOnuratHble apazuTel. [IpakTudeckas 0.5
pabota «CoznaHue MOJeII BUPYCa»
38 BupycHrble 3a601eBaHus yenoBeKa,
KUBOTHBIX, PACTCHUI
39 O0600611eHre U crucTeMaTu3allvs 3HaHUH.
40 KneTouHblid IUKIT ¥ €ro MeproIbl
41 Matpuunsiii cuntes JJHK
XpomocoMbl. XpOMOCOMHBIN HAOOP KIETKH.
42 Jlaboparopuas padota «3yueHue 0.5
XPOMOCOM Ha TOTOBBIX MHUKpPOIIpEnapaTax»
43 Jenenue kineTku. MuTto3
Tunel muto3a. KaprokuHes v HIUTOKHHES.
44 JlaGopatopnas pabora «Habmronenue 05
MHUTO3a B KJI€TKaX KOHYHMKA KOpEeIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
45 Perynsiuust MUTOTHYECKOTO LIUKIIA KIETKU




46

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

47 Kontposbras padora Ne 1

48 Bbuonoruueckoe pasHooOpas3ne OpraHu3MOB. 1
Opranusm Kak eInHOE 1IeJI0e

49 Txanu pacrenuii. JlJaboparopuas pabota 1 05
«M3ydeHne TKaHEeH paCTCHUI» '
TxaHu )KUBOTHBIX M YEJIOBEKa.

50 Jlaboparopnas pabota «/3ydueHue Tkanen 1 0.5
KUBOTHBIX)»
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabota «3ydyeHne opraHoB IBETKOBOT'O 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 1

53 JIBrOKEeHHE OpraHu3MOB

94 [Intanue opranu3sMoB

55 ITuTaHne NO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa 4eloBeKa

56 JlpIxaHue OpraHu3MoB 1

57 JIpIXxaHue MO3BOHOYHBIX JKUBOTHBIX H 1
9eoBeKa

58 TpaHcnopT BelecTB y OpraHu3MoB 1

59 KpoBeHocHas cucreMa Mo3BOHOYHBIX 1
KUBOTHBIX U YEIOBEKa

60 Brigenenue y opraHu3mMoB 1

61 3amura y OpraHu3MoB 1

62 NMmyHHast cucteMa yenoBeka 1

63 Pa3npaxuMocTh U peryssums y OpraHu3MoB 1




I'ymopasibHast peryisiuus 1 SHI0KpUHHAs

o4 crcTeMa KUBOTHBIX U YeJloBeKa

65 @OpMBI pa3sMHOKEHHS OpraHu3MoB. Bubl
0ecIIoI0ro pa3sMHOKEHUS.
[TonoBoe pazmHoxxkenue. CtpoeHue

66 I0JIOBBIX KJeToK.JlaboparopHas paboTa 05
«M3ydyenue cTpoeHUs MOJOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIpenapaTax»»

67 Meiio3

68 ["ameToreHes y )KUBOTHBIX.

69 Omo10TBOpEeHUE U YMOPHOHAIIBHOE
pa3BuTHE KHUBOTHBIX. [lapTeHorenes
NuauBuayanbHOe pa3BUTHE OPraHU3MOB —

70 OHTOTeHe3. 3aKJIaJJka OPraHoOB U TKaHEH U3
3apOJIBIIIEBbIX JIUCTKOB
Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas

71 paborta «BbIsiBIEHNE IPU3HAKOB CXOJICTBA 0.5
3apOIbIIIeH TIO3BOHOYHBIX KUBOTHBIX)
PazMHOKeHHe 1 pa3BUTHE pACTEHUI.

79 l'ametodut u cnopodwut. JlaboparopHas 05
pabota «CTpoeHHE OPraHOB Pa3MHOKEHHS '
BBICIIMX PACTEHUN»
JIBOMHOE OIJIONOTBOPEHUE Y LIBETKOBBIX

73 pactenuii. O6pa3zoBaHue U pa3BUTHE
CEMEHH.

74 Konrtponsnas padora Ne 2.

75 WcTopust cTaHOBIEHUS U pa3BUTHSA 05

ICHCTUKHN KaK HayKH. OCHOBHBIE TTOHATHUS U




CUMBOJIBI TeHeTHKH. JlabopaTtopHas paboTa
«/Ipo3oduia kak 00BEKT TCHETHIECKUX
HUCCIIEIOBAHUI)

3aKOHOMEPHOCTH HaClIeI0BaHMsl IPU3HAKOB.
MoHorubpuaHoe CKpeIuBaHue.

76 [IpakTuyeckas padora "U3yuenue 0.5
pe3yIbTaTOB MOHOTHOPHTHOTO
CKpelnIuBaHus y Apo30duisr"
77 [utonornyeckue OCHOBBI MOHOTHOPHTHOTO
CKpEIIMBaHUS
78 Ananuzupyrolniee ckpeniuBanue. Hemomnnoe
JIOMHUHUPOBaHHUE
JurubpuaHoe ckpemuBanue. [IpakTudeckas
79 pabota «3yueHue pe3ynbTaToB 05
JUTUOPUTHOTO CKPELIUBAHUS Y '
Ip030(UITBD»
80 [{utonornyeckre OCHOBBI TUTHOPUTHOTO
CKpEIIUBaHUS
81 CueruieHHOE HACJIeI0BaHKE MMPU3HAKOB
82 XpOMOCOMHas TE€OpHs HACJIEICTBEHHOCTH
83 I'enetnka nona. XpoMOCOMHBIN MEXaHU3M
oTpeJIeTICHUs ToJIa.
84 I'eHoTHn Kak 1ieNOCTHAsA CHCTEMA
85 I'eneTn4ecknii KOHTPOJIb PaA3BUTHS
pacTeHUM, )KUBOTHBIX U YEIIOBEKA
86 N3MeHunBOCTD NpU3HAKOB. Buibl
H3MEHYHUBOCTH
87 MonudukanonHas U3MEHYHBOCTb. 0.5




88

BapranunoHHbIN psia U BapUaLlMOHHAS
kpuBas. JlaboparopHas padota
«HMccnenoBanne 3akOHOMEPHOCTEN
MOAU(PUKAITIOHHON U3MEHUYUBOCTH.
[TocTpoeHne BapualMOHHOTO psia U
BAPUALIMOHHON KPUBON»

I'enoTnnndyeckas H3MEHUNBOCTb.
KoMOuHaTHBHAsT N3MEHYHUBOCTE

89

MyTanuoHHast U3MEHYHBOCTD.
[IpakTnueckas padora «Myrtauuu y
Ipo30¢ bl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

90

91

92

93

3aKOHOMEPHOCTH MYTAl[HIOHHOTO IIPOLIECCa.
ONureHeTuKa U SNUT€HOMHKA

KapI/IOTI/IH 4yenaoBeka. Metoasl HU3YUCHUA
TCHCTHUKH 4YCJIOBCKA HpaKTI/I‘IeCKaﬂ pa60Ta
«CocTaBleHre 1 aHAIIN3 pOHOCHOBHOﬁ))

HacnencrBeHnHble 3a00/IeBaHUS Y€IIOBEKA.
I'enHble 1 XpOMOCOMHBIE OONIE3HU
YyeJIoBeKa. bolie3HH ¢ HaclIeICTBEHHOM
MPEIPaACIIONOKEHHOCTHIO.

3HaueHNe MEIUIIMHCKOM TeHETUKH B
MPEAOTBPALEHUN U JI€UEHUH T'€HETUYECKUX
3a00JIeBaHUN YeI0BEKa

0.5

94

HomecTtukamus u cenekiys. OCHOBHBIC
noHsATHA ceneknun. JlabopaTtopHast pabota
«M3y4eHne cOpTOB KYJIBTYPHBIX PACTEHUN U
MOPO/I TOMAIITHUX KUBOTHBIX)

0.5




MeToab! celneKIIMOHHON paboThI:
HCKYCCTBEHHBII 0TOOD,
IKCIICPUMEHTAIIBHBIA MyTarecHes,

95 1 0.5
MOJTy4YeHHE TOJIHUILION0B. JJabopaTopHast
pabota «/3y4yeHne MEeTOIOB CENEeKIINU
pacTeHuin»

96 BuytpuBunoBas rudpunuzamus. ['ereposuc. 1
OtnaneHHasi THOPUAN3AIUS

97 HToroBast KOHTpOJIBbHAS paboTa 1
bruotexHonorus Kak Hayka u OTpaciib

08 MPOU3BOJICTBA. MeTO bl OMOTEXHOJIOTHH. 1 05
[IpakTruyeckas padora «M3ydyeHue oObEKTOB
OMOTEXHOJIOTUN

99 MukpoOuosiornaeckast TEXHOJIOTHS. 1

100 Knerounas nmxeHepus 1

101 XpOMOCOMHas U TE€HHasl HHKECHEPUs 1

102 MeauiHcKkre OMOTEXHOIOTHH 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 14




11 KJIACC

KoumnuectBo yacos
Ne n/m Tema ypoka B KonTtpoJbHbIe IIpakTHyeckue
cero padoTshI padoTshI

1 [IpennoceiIku BOZHUKHOBEHUS 1
JapBUHU3MA

2 OBommonnonHas teopus Y. Jlapsuna 1

3 JBHoKyIMe CHIIbI 3BOJIIOLMHA BUIOB 10 Y. 1
HapBuny

4 bopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBIIN 1
¥ HCKYCCTBEHHBII 0TOOD

5 dopMupoBaHUE CUHTETUYECKON Teopuun 1
SBOJTIOINH

6 [Monynsus — 31eMeHTapHas SIMHATIA 1
IBOJTIOIIAN
3aKOH reHeTUYECKOTO paBHOBecHs J[xk.

7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsSBICHIE H3MEHIUBOCTH Y '
0co0el 0IHOrO BHIa
DOnemMeHTapHbIe (HaKTOPHI IBOIIOLINH.

8 MyTannoHHBIN TPOIEecC, KOMOMHATHBHAS 1
U3MEHUYUBOCTb.

9 [TomynsaumoHHbIE BOJIHBI U Ipeii( reHoB. 1
Murpamuu. 3ddext ocHoBaTens. IhdexT

10 OYTBUTOYHOTO TOPJIBIITKA. V30msimst 1
TTOTTYJTSITTHH.




11

EcrecTBeHHbI 0TOOp — HaNPaBISIOMINNA
(baxTop 3BONIIOLIUN

12

13

@DopMBI €CTECTBEHHOTO 0TOOpa

[TomoBoii oT60p. Bo3HukHOBEHHE M
SBOJIIOIHS COLUAIBHOTO TIOBEICHUS
YKUBOTHBIX.

14

[IpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MHUKPOIBOIFOIIHH.
JlaboparopHas pabota «3yuenue
apoMop(O30B ¥ UAKOATANITAIINN Y
pacTeHH U )KUBOTHBIX)

0.5

15

16

[Tpumeps! mpucmocobieHuit y
OpraHu3MOB: MOP(OIIOrHIECKHE,
(usnoIornuecKre, ONOXMMHUYECKHUE,
noBeneH4eckue. JlabopatopHas padbora
«[TpucnocobneHns: OpraHu3MOB U X
OTHOCHTEJBHAS LIEIeCO00Pa3HOCTh

Bupn, ero kpurepuu u CTpyKkTypa.
JlaGopatopHas pabora «CpaBHEHUE BUI0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

0.5

17

Bunoob6pa3oBanue kak pe3yabrar
MHUKPOIBOTIOITUU

18

19

MUKpOIBOIIOIUS U KOIBOIIOIIHS
Mapa3uToOB U UX X035eB. MeXaHU3MBI
(hOpMUPOBAHUS YCTONIHBOCTH K
AHTUOMOTHKAM U CITOCOOBI O0PHOBI ¢ HEH.

MaKpO3BOJ'IIOI_II/I$I. ITaneoHToOIOrMYECKHE
MCTObI U3YUCHUS 53BOJIFOITUN




buoreorpaduueckue MeTOIbI U3YICHUS

20 1
SBOIIOLUN
DOMOPHOIOTUYECKHIE U CPABHUTEIHHO-
21 MOP(OJIOTHUECKUE METO bl U3YUCHHS 1
ABOJIIOIUU
MoJteKyIapHO-TeHETUYECKHE,
22 OMOXHMMUYECKHE U MaTEMAaTHUYSCKUE 1
METOJTbI U3YUCHHSI IBOTIOIIUN
23 Hanpapnenus u myTH 3BOJIOIUN 1
24 @®opMbl HAaIIPABJIEHHOM 3BOJIIOIIUH 1
25 OO011re 3aKOHOMEPHOCTH 3BOJTIOIIHI 1
26 KonTpoapHas padora Ne 1. 1
97 ['MnoTe3sl MPOUCXOXKACHUS )KMU3HU Ha 1
3emie
28 OCHOBHBIE 3TaITbl HEOPTaHUIECKOU 1
SBOJIIOIUH
29 ['unoTess! 3apoKIeHUS )KU3HA 1
HcTopust 3eMiu 1 METOIbI €€ N3YUECHHUS.
30 ['eoxpononorus. Jlaboparopuas pabota 1 05
«M3yueHune u omucaHue UCKOMaeMBbIX '
OCTaTKOB JJPEBHUX OPTaHU3MOB)
31 HauanpHble 3Tansl OpraHnyecKomn 1
SBOJIIOIUU
39 [TponcXoXaeHHE U BOJIONHNS SYKApHOT. 1
DBOJIOIMOHHOE TIPOUCXOXKICHUE BUPYCOB.
OCHOBHBIC 3TaIbI YBOTIOLINHU
33 pacturenbHoro Mupa. OCHOBHBIE 1 0.5

apomopdo3bl pactennii. [IpakTudeckas




pabora «M3ydeHune ocoOeHHOCTEH
CTPOEHHS PaCTECHUI pa3HbIX OTIEIOB)»

OCHOBHBIC 3TaIIbI 9BOJIIOIIUH KUBOTHOI'O

mupa. OcHOBHBIE apOMOP(HO3bI )KUBOTHBIX.

34 [IpakTudeckas padora «3yueHue 0.5
0COOEHHOCTEHN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX)

35 PazButue xxu3Hu Ha 3emiie B apxee U
POTEPO30€.

36 Pa3BuTue )xu3HU Ha 3emiie B ajeo30e€.

37 PazButue xxu3HM Ha 3eMiie B KaitHO30€.

38 Pa3BuTue )Ku3HU Ha 3eMiie B ME3030€.
MaccoBble BBIMHPAHUST — IKOJIOTUICCKUE

39 KpHU3UCHI ponutoro. [Tpudaune! u
CJIEJICTBUSI MAaCCOBBIX BHIMUPAHMIA.
OCHOBHBIE CHCTEMAaTUICCKUE TPYIIIIBI

40 opranu3mMoB. [IpuHIHMNIBI KIaccupukanum
OpPTaHW3MOB.

41 CoBpeMeHHast cUCTeMa OPraHudecKoro
MUpa.

AHTPOIIOJNIOTHUS — HayKa O YeTIOBEKe.

42 Pazgenel, 3agaun ¥ METOIBI
AHTPOTOJIOTHH.

43 PazButne npeacrasieHuit o
MIPOUCXOXICHUN YEITOBEKA
CucreMaT4eckoe oJ0KEHUE YeTOBeKa.

44 JlabopaTtopHnast pabora «3yuenue 0.5

0COOCHHOCTEH CTPOCHHS CKelleTa




YCJIO0BCKA, CBA3aHHBIX C
MMPAMOXOXKIACHHUEM

45

46

47

JBHoKyIlIME CHIIBI aHTPOIIOrEHE3a

OcHOBHBIE CTaJIUU aHTPOIOTeHE3A.
[TpokoHCYyN ¥ paHHUE MOHTHIBI - TPEJIKU
YeJlIoBeKa U 4eJI0BEKOOOPa3HbIX 00E3bsH.
ABCTpajONUTEKH, YEJIOBEK Pa3yMHBII.

UYenoBek NpsiMOXOIAIINM, YETOBEK
reiaenpoeprekuii. YemoBek
HeaHJIePTAIbCKHUH.

48

YenoBek pa3yMHbI COBPEMEHHOIO THIIA,
YeJIOBEK JIEHUCOBCKHUM.

49
50

ITaneoreneTuka U NajicoreHOMHUKA

OBOJIIOLHS COBPCMCHHOTI'O YC€JIOBCKA

o1

52

53

54

Yenoseueckue pacel. ETMHCTBO
yenoBedyeckux pac. [Ipaktudeckas padbora
«3y4deHne 3KON0rHYeCKUX aaanTaiuil
YyeJI0oBeKa»

[TprcnocoOaeHHOCTD YeI0BeKa K Pa3HbIM
YCJIOBHUSAM OKPYKAOLIEH CPEIbI.
[IpakTuueckas pabora «M3yuenune
HKOJIOTMYECKUX aJalTallli YeIoBeKa»

MG)KI[I/ICI_[I/IHJ'II/IHapHLIC MCETOJAbI
AHTPOIIOJIOTUH. buoconnansHbIe
HCCIICOOBAaHUA IPUPOJbI YEITOBCKA.

KonTtponbHas padora Ne 2

0.5

55

3apoxaCHNE U Pa3BUTHE DKOJIOTHH.
Paznenbr n 3amaum sKoIOTHN.




56

Mertonst skonorun. JlaboparopHas pabota
«M3yvyeHne MeToI0B 3KOIOTHYECKIX
HUCCIIENOBAHUN)

0.5

S7

3HaueHne YKOJIOTNYECKUX 3HAHUN I
gyenoBeka. DopMupoBaHUE IKOTOTUICCKON
KYJIBTYPBI ¥ 9KOJIOTUYECKON IPaMOTHOCTH.

58

59

60

61

62

Okonorudeckue GpakTopsl U
3aKOHOMEPHOCTH UX JICUCTBUA.

AbGuotuueckue daktopbl. CBET Kak
sKosornveckuii paxtop. JlaboparopHas
pabota «BpIsBICHHE TPUCTIOCOOICHHI
OPraHU3MOB K BIIUSTHHIO CBETa

AbGuotuueckue dakropsl. Temneparypa
KaK 3KOJIOTUYECKUI PakTop.
JlaboparopHas pabota «BblsiBieHue
MPUCTIOCOOICHHI OPTraHNU3MOB K BIHSHHIO
TEMIEPATYpPhI»

AbuoTtnueckue paxkropsl. BiaaxkHoCTh Kak
sKosiorndeckuit gpaxtop. JlaboparopHas
paboTta «AHATOMHUYECKHE OCOOEHHOCTH
pacTeHHi u3 pa3HbIX MeCT OOUTAHUS»

Cpenpbl 0OuTaHUsI OPraHU3MOB.
[TpucnocoOieHns OpraHu3MoB K KU3HH B
pa3HbIX cpenax.

0.5

0.5

0.5

63
64

buonornueckne puTMbl

Kuznenusie GopMbI OpraHU3MOB

65

buotnueckue daxtopsl. Buab
OMOTHYECKNX B3aUMOIEHCTBHUIL:




KOHKYPEHIIUS, XUITHUIECTBO, CHMOMO3 1
ero (hopmsl.

Busl OMoTHYECKUX B3aUMOAECHCTBUN:
MapasuTu3M, KOOIepauus, MyTyalli3M,

66 KOMMEHCAIIN3M (KBapTUPAHTCTBO,
HaxJICOHHYECTBO).

Herpoduueckue B3auMo1eicTBUSI.

67 3HavyeHHE OMOTUYCCKUX B3aMMOICHCTBUI
JUTSI CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOuTaHus.

68 DKOJIOTHYECKUE XapaKTCPUCTUKH
MOMYJISIIIUH
OcHOBHBIE TTOKA3aTeNN MOMYJISIIHNN:

69 YUCJIICHHOCTb, INIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIN TOMYJISIIHHN:

70 POXIAaEMOCTh, TIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIUU

71 DKojoruyeckasi CTpyKTypa MOonyJsuu

72 JlnHamuKa MOMyISIUU U €€ Perysius
DKOJIOTHYECKAsT HUIIIA BAA.

73 JlaboparopHas padota «IIpucrnocobienus 0.5
CEMSIH PaCTEHUM K PaCCEICHUIO»

74 Bua xak cucrema nonyunsiuit

75 3aKOHOMEPHOCTH TTOBEJICHUS M MUTPAITAN
JKHUBOTHBIX

76 CoobmiecTBa opranu3MoB. brorieHos u ero

CTPYKTypa




77

DKocucTemMa Kak OTKpbITasd CUCTCMaA

Tpoduueckue yposuu. Kpyrosopor

8 BEIIIECTB U MTOTOK SHEPTHUU B IKOCHCTEME.

79 OcHoOBHBIE TTOKA3aTEIN SKOCHUCTEMbI

80 DKOJIOTUYECKHE TUPAMHUJIBI
Junamuka sxocucteM. Cykueccuu -

81 HaIpaBJIEHHbIE 3aKOHOMEPHBIE CMEHBI
COOOILIECTB.

82 [IpupoiHbIE 5KOCUCTEMBI.
AHTpPOIIOT€HHBIE SKOCUCTEMBI.

83 YpboakocucreMmsl. [Ipaktuueckas padora 0.5
«3yueHne u onucanue ypOOoIKOCUCTEMBD»Y
3aKOHOMEPHOCTH (POPMUPOBAHUS

84 OCHOBHBIX B3aMMOJICHCTBHII OPraHu3MOB B
IKOCHCTEMAX
MexaHu3mbl BO3EHUCTBUS 3arpsI3HEHUI
pa3HBIX THUIOB HA CyOOPraHU3MEHHOM,

85 OpraHU3MEHHOM, TOMYIAIIMOHHOM U
9KOCUCTEMHOM ypOBHsIX. MeToonorus
€CTECTBCHHBIX U aHTPOTIOTCHHBIX
IKOCHCTEM.

86 KonrtpomnsHas pabora Ne 3

87 buocdepa — oOuierianerapaast 060104Ka
3emun

88 VYuenne B. U. Bepranckoro o 6uocdepe
3aKOHOMEPHOCTH CYIIECTBOBAHUS

89 o6uochepsl. KpyroBopoTs! BemiecTs u

OMOTrC€OXHUMHYCCKHUE THUKIJIBI




3onaneHOCTH OMochepsl. OCHOBHBIE

90 1
OMOMBI CyIIIH

91 BosneiicTBue yenoBeka Ha 6uochepy 1

92 3arpsi3HeHue BO3AYyIIHOM cpeabl. OXpaHa 1
BO3/IyXa.

93 3arpsi3HeHuE BOAHOU cpeabl. OxpaHa 1
BOJIHBIX PECYPCOB.

94 Paspymienue nouBsl. OpaHa MOYBEHHBIX 1
pecypcoB. I3MeHeHue Kinmara.

95 AHTpPONIOT€HHOE BO3/ICHCTBHE HA 1
PacTUTEINIbHBIN U )KUBOTHBIA MUP
OxpaHa pacTUTEITHHOTO B KUBOTHOTO

96 mupa. OCHOBHBIE IPUHIIUIIBI OXPAHBI 1
HPUPO/IBL.
ParnmonanbHOE TPUPOIOIONB30BAaHUE U

97 COXpaHeHHEe OMOJIOTHYECKOTO 1
pazHooOpa3zus 3emMin

08 Pa3BuTue MeTo/10B MOHUTOPUHTA PA3BUTHUS 1
OTAaCHBIX TEXHOTE€HHBIX MTPOIECCOB.

99 PeseprHsiit ypok. [ToBTOpenne 1

100 PesepsHsiit ypok. [loBTOpeHue 1

101 PesepsHsiit ypok. IloBTOpeHue 1

102 Pesepsubliit ypok. [ToBTOpeHue 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5




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

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

CdopmupoBaHHOCTH 3HAHUW O MECTe W POJHM OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHO
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHUU 3aKOHOB NMPUPOABI U
PELICHUHU KU3HEHHO BAYKHBIX COLUAIBHO-ITHUECKUX, SIKOHOMHYECKHUX,
9KOJIOTMUYECKUX IIPOOJIEM YEJIOBEUECTBA, @ TAKKE B PEILIEHUU BOIIPOCOB
PaIMOHAILHOTO MIPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHUS K MPUPOJE, OOLIECTBY, YEIOBEKY; O BKIAJE POCCUICKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MIO3HAHMS, UCIIOJIB3YEMBIX B OHMOJOTHMYECKHUX HCCIICTOBAHUAX JKUBBIX
00OBEKTOB M O3KOcHCTEeM (ONUCaHUE, W3MEpEHue, MPOBEACHUE
HaOJIOACHNI); CIIOCOOAMU BBISIBICHUSI M OICHKH aHTPOIOT€HHBIX
W3MEHEHUH B IIPHPO/IC.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh X JKCIIEPUMEHTATLHBIMU
cpenctBaMu, GOpPMYIHpYys LeJb HCCIEIOBAHUS, AaHAIN3UPOBATH
MIOJTyYEHHBIE PE3YJIbTAThl U J1€1aTh BBIBOJBI.

BbisiBIeHHEe 3aBUCMMOCTH  MEXJy HCCIEIyeMbIMH BEIWYMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHHUE BBHIBOJIOB C

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

YMeHue BiafeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAlOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKa, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMA,
Ouorieno3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONONIMMEPBI, JUCKPETHOCTh, CaMOpETYJISLus,
CaMOBOCITPOU3BE/IEHHE, HACJICJICTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHAJIbHO-CEIEKTHBHOIO MMMyHHTeTa [I.
Opnux, N.1. MeuHnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsbimieBoro cxonactsa K. bapa, sBomtounoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUS HSBOJJIOLUU, TCOPUA




antpororeHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpa3us M HMPOHCXOMKIACHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mnOyTIx Hu
HampaBJIeHUsX 3BojIOIMH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacjeqoBaHMs mpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
nsMenunBocty H.M. BaBunoBa; reHetmueckoro pasHoBecus JIxk.
Xapan u B. BaiinGepra; 3apoapsimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. I'exkens, @. Mrosiepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHauMmyma lO. JIubuxa, sKoJI0rM4eckor nmupaMuibl 4HUCed,
OMOMAacChl U SHEPTUH);

runore3bl (koarepBatHoit A.W. Omnapuna, nepBuuHOro OyiaboHa J[x.

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

YMeHue peumartb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6”I:€KT3.MI/I, mnmpoueccamMm MW ABJIICHUAMU; OCIIATb
BBIBOJIbI 1 IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTHUIIMYCCKHUEC CXCMblI CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYyHKIUSAMU: OpPraHOUJOB, KIETOK pAa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BEILIECTB; ITalaMu KJIETOYHOIO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrnoM U (GaKTOpaMu Cpelbl OOUTaHMS,
IIpoLeccaMy  JBOJIIOLUM; JBWKYIIUMH CHJIAMU  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX HKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

CTPOCHHUSI BUPYCOB, KIJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIIEHO30B, SKOCUCTEM H
Oouoctepsl; CTPOCHUS OPraHoB W CHUCTEM OPraHOB PACTCHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACITEIBHOCTH, TPOTEKAFOIITNX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrHYSCKUX



mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HH(pOpMauM U
MpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTr0 U TeTepoTpodHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3MPYIOLIETr0,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(OH]
MOMYJISAUH; TMPHUCIIOCOOJCHHOCTH OPTaHU3MOB K Cpeie OOMTaHuf,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HECPIUr B OKOCUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOI€OLIEHO30B U SKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, ()OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meio3a, OIUIOAOTBOPEHHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
060pbOBI 32 CyIIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMS,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpefe OOWTaHMs, BIIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCIIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX T'PYII; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMS;, EIWHCTBA YEIOBEYECKHX pac;
HE00XO0JIMMOCTH 37J0pPOBOTr0 00pa3a *KU3HU, COXPAHEHHS pa3HOO0pa3us
BUJIOB M HKOCHCTEM KaK YCIOBMs COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCCleIOBaHnH B OnoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao0aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




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

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorusa xak HayKa. JKuBble cucTeMBl 1 HX HU3Yy4YCHUC

1.1

1.2

1.3

CoBpemenHass OHOJOTMS — KOMIUJIEKCHAsE Hayka. buosjormueckue Hayku U
u3ydaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, csizannpie ¢ Ouosorueil. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JICSITEIbBHOCTH YEJIOBEKa: MEAUIUHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

XKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€AMHCTBO XUMHUYECKOI'O0 COCTaBa, JUCKPETHOCTb M LEIOCTHOCTB, CIO0KHOCTb U
YIOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUAOBOM, AKOCUCTEMHBIN
(OmoreoneHoTHueckuit), O6uocdepHsiii. I[Iporecchl, MPOUCXOMANIME B KUBBIX
cucremax. OCHOBHbIE TpPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIeCTBOBAHUS

MaTCpruun

Mertoapl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucteMarusanusa, Metaadanmu3. IloHsTme o0 3aBHUCHMMONl M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumnore3a. Ilonsrtue BbIOOpKM M €€ pocToBepHOCTh. Pazbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpnunHBEl HCKaKeHUs pe3yJbTAaTOB JKCIIEpUMEHTAa. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka kak Ononorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(DyHKIIMOHAIbHAS €AMHHIIA KUBOTO. McTOpUsl OTKPHITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBanun, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnuanIbHoe

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

2.2

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

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



TEIUIOperysaiui. MuHepanbHbIe BEIIECTBA KIETKU, WX OHOIOTHYECKas pPOJib.
Ponb kKaTHOHOB U aHMOHOB B KJIETKE.

buonornueckne monumepsl. benku.  AMUHOKHCIOTHBIM COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BrTopuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypauus.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonorndeckue GyHKIuN OEIKOB.
VYrneBoabl. MoHocaxapuIpl, AMCAXapUbl, OJIUTOCaXapuabl M IOJIHCAXaPUIBL.
OO0muit mnaH cTpoeHUuss U (PU3UKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumunel. T'wapodunbHO-rUApOdOOHBIE cBolicTBA. Krnaccudukamus unmaos.
Tpurnuuepunsl, docdonunuasl, BOCKH, cTepouabl. buonorumdeckue ¢GyHKIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHYECKUMX MEMOpPAaH — TEKY4YeCTh, CIIOCOOHOCTh
K CaMO3aMBIKaHUIO, TOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunnun xomminementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas criupanbs. MecTtoHaxoxaeHue u ouonorudeckue ¢pynxuu JJTHK.
Bunel PHK. @yuxkunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkiuun AT®. BoccTaHOBIIEHHBIE TIEPEHOCYUKH, UX (DYHKIUHU B
kierke. CekBenuposanue JJHK.

CrtpykrypHast OHWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dSykapuoTHdeckass U Ipokapuotruyeckas. CTpyKTypHO-
(byHKIMOHATILHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxem.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre M (PyHKIIMOHMpPOBAHUE SYKApHOTHUECKOW kieTku. Ilna3marmueckas
MeMmOpaHa (ruazmanemMma). CTpyKTypa Iuia3MaTu4eckoil MmeMOpansl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYeCKyro MeMOpaHy: maccuBHbIM  (auddysus,
oOneru€énHass nud@y3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIA AKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGoTta Harpuii-kaaueBoro
Hacoca. DHJOLUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommazma. Iluto3oms. Ilutockener. JIBukeHuwe 1muTomina3mbl. OpraHouibl
KiIeTku. OpHoMeMOpaHHBIE OpPraHOMABI KIETKH: SHJOIIa3MaThdecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpoeHHE U (yHKUIMU. B3auMocBs3b
O0JIHOMEMOpaHHBIX OpPraHOUIOB KJIeTKH. CTpoeHue IpaHyJspHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit



2.4

(arpaHynspHBIA) SHIOIUIA3MAaTHYECKUN peTHKyayM. CekpeTopHas (yHKIHA
annapara ['ombmku. TpaHcmopr BemecTB B KIETKE. Bakyoin pacTUTENBHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (pyHKIMM MUTOXOHApPUN M miactuf. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKapuoT.  XJIIOPOILIACTHI,
XPOMOIUIACTBHI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kinetku CrpoeHue M (QYHKIUM HEMEMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduiaameHTsl. MplieyHble  KIETKH.
MuxkpotpyOouku. Knerounelii neHtp. CTpoeHHE U [BHXKEHHE J>KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LUTOIIAa3MbL. LIeHTpHOIIb.

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

Knerounsle BrmoueHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

AccuMWISIIMSL U JTUCCUMWIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIA M TeTepOTPOQHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mpoueccax. JHepreTuyeckoe ooOecrieyeHue KIeTKH: npeBpaiieHne ATO B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakluuidl KJIETOUYHOTO
Metabonu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA U MEXaHW3M JICHUCTBUSL.
Kodepmentsl. Otanuuns (pepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOpPbl U OENKU-WHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaKIuii 0T pa3IuYHbIX PaKTOPOB.

IlepBuuHbIl CHHTE3 OpraHMYECKHUX BemllecTB B KieTke. PorocuHres. Poib
XJIOporiacToB B mporecce (orocunTe3a. CBeroBass u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BinusHHMe pa3nuyHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

Xemocunres. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDHUIUPYIOLIHE
OakTepuu, >XKeae300aKTepuu, cepoOaKTEepHH, BOAOPOAHBIC OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
UCTOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTENN OOJIE3HEH.

AspoOHBIE OpraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruueckoe OkucCiIeHHE, WIM KJIETOYHOE JbIXaHUE. Poiab MUTOXOHIpHI B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaxiuu.

OxucnurensHoe dochopunupoanue. [IpenmymecTsa aspoObHoOro mytu oOMeHa



BEIIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh SHEPTeTUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO cuHTe3a. Peannsanus HacnencTBeHHON nHpopMarmn. ['eneTrnueckuii
KOJI, ero coucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OGuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KonmumpoBanwe amuHOKucioT. Ponb pubGocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauus oOMEeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKM3HH M OoONHMraTHbie napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >KUBOTHBIX, pactenuid. CIIMJ], COVID-19,

conuaJibHbIC U MCIUITNMHCKHUEC HpO6JI€MI)I

2.6

Knerounsii nwmkn, ero mepuonbl W perymsuua. Hatepdaza u  MUTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B MHTEpdasze. [loaroroBka KIETKH K
nenenuto.  Ilpecunrernueckuil  (HOCTMUTOTHYECKHI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanusa. IlpuHnunsr perumkanum  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIM CHUHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rarionIHbIl - Habopbl XpoMocoM. ['omonornynsie Xpomocombl. IlosoBeie
XPOMOCOMBI.

Henenne xietkn — MuTo3. CTaguu MHUTO3a U NMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 n nurokuHe3. brosornueckoe 3HaueHHE MUTO3A.
Perynsius mutotndeckoro nukia kiaeTku. Ilporpammupyemas kietounasi rudens
— anonTo3.

CDYHKI_II/IOHaJ'ILHaH ICHOMHKA

3.1

OpraHI/I3M Kak OMOJIOrHuYecKasl CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

dopMBl pPa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
mosoBoe. Bumpl  O6ecnioioro  pa3MHOXKEHHUS: TMOYKOBAaHWE,  CIIOPYIISAIHA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe paszmuHosxkenue. [lonoBeie kneTku, wiu ramersl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonornueckuii cMsica Meo3a




3.2

3.3

1 TI0JIOBOTO Ipouecca. Melo3 u €ro MecTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[IpenzaponpimieBoe pazButue. l'amMeroreHe3 y XUBOTHBIX. II0sIOBBIE JKeie3bl.
OOpazoBanue U pa3BUTHE TMOJIOBBIX KiIEeTOK. CrepMaToreHe3 M OOTEHE3.
Crtpoenne moJjoBbIX KiIeTOK. OIIOIOTBOpEHHE U AMOPHUOHATIBLHOE pPa3BUTHUE
KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpylisilus). 3akiaaka
OpraHoOB W TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akjiajka IJIaHa
CTPOEHMSI >KMBOTHOIO KaK pE3yJbTaT HMEPaApXUUYECKUX B3aUMOJECHCTBUN TE€HOB.
Bnusnue Ha »MOpHOHABHOE pAa3BUTHE PA3IMYHBIX (DAKTOPOB OKpYXKaromien
Cpelbl.

Poct u pazutue xxuBoTHBIX. [locTamMOpronansHbIi epuo. [Ipsimoe u HenpsMoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECrO3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3Hau€HUE MPAMOrO M HEMNPSAMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocta KHMBOTHBIX M denoBeka. CTaguu MOCTIMOPHOHAIBLHOTO Pa3BUTHS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButue pacrenuwii. ['ametodur m cnopodur. Meito3 B
KU3HEHHOM TMKJIe pacreHud. (OOpa3oBaHume cImop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOPEHHE U Pa3BUTUE PACTUTENBHBIX
OopraHu3MoB. /[BoiiHOe OII0IOTBOPEHKE Y IIBETKOBBIX pacTeHHi. O0pazoBaHue U

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjiaquu OHTOTCHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHE IIOHSATHS W CHMBOJBL [ OMOJIOTHYHBIC XPOMOCOMBI, aJIJICJIbHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHI\/’I u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMO3uroTa, rerepo3nurora, 4YucTas JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (I)CHOTI/IH.
OcHoBHbBIE MCTOJABI I'CHCTHUKU! FI/I6pI/II[OJ'IOFI/I‘leCKI/II\/'I, HHTOHOFHQGCKHﬁ,

MOJIEKYJIIPHO-TEHETUYECKUI

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH eInHo00pa3us
ruOpuioB mnepBoro mokosieHus. IlpaBuno ngomuHupoBaHus. Btopoill 3akoH
MeHngens — 3akOH paclIelyIeHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH ramer.

AHanuzupyroluee ckpemuBaHue. [IpomMeXyTOUuHBIM XapakTep Hacl€OBAHHUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTtuil 3akoH MeHenst — 3aKOH HE3aBHCHUMOI'O

HacCJICJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI AT 6pI/II[HOTO



CKpEILIMBaHUS.
CueruieHHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrema. [lnenorponuss — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXKECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAIEIbHBIX T'€HOB.

Kommnnemenrapuocts. Onucrtas. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
Mpu3HakoB. KayecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BUIbl M3MEHUYMBOCTU:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbId psij
n BapuanumonHas kpuBas (B. HoranHcen). CsoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIBI
TeHOTUINMYECKON N3MEHUMBOCTH: KOMOHMHATHBHAS, MyTaIllMOHHASI.

KomOuHaTtuBHAsT M3MEHUYMBOCTh. MeHo3 © TIOJIOBOM TIpOIleCC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. P0oIh KOMOMHATHBHON M3MEHUMBOCTU B CO3JaHUU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W WHIYLMPOBAaHHbIE MYTAalWU. SepHbIE M IUTOILUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE | MOJIOBBIC MyTaIiy. [[puuuHbI BOSHUKHOBEHUST MYTaITH.
MytareHbl ¥ WX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleAcTBeHHON u3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHL[epHaSI N3MCHYHMBOCTHb U HACJICIACTBCHHOCTD

Kapuotun wuenoseka. MexayHapoJHas TMporpaMMa HCCIEIOBAaHUS TE€HOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKH  YEJOBEKAa: TIEeHEAJOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MONYJISITUOHHO-CTATUCTUYECKHA,
MOJIEKYJIAPHO-TEHETUYECKHIA. CoBpeMeHHOE onpeaeseHue TCHOTHIIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHUCIIE C IMOMOILIBIO
[M1P-anamu3a. HacnencrBeHHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEeKa. bonesnn c HACJIEICTBEHHOU
MIPEIPaCTIOI0KEHHOCThI0. 3HAYCHHE MEAUIIMHCKOW TEHETUKU B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCSCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIETKU



3.6

JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 IeHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJbTYPHBIX PACTECHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *KUBOTHBIX. CopT, mopoza,
mITaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIECACTBEHHOW u3MeHunBocTh H.U.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. Ucneiranue
npou3BoauTeNiel Mo noroMcTBy. OTOOpP MO TEHOTUIY C IHOMOILBIO OLEHKH
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ momMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/| CEJICKITMOHHOM paboThl. PannanuoHHbIH 1
XUMUYECKMH MyTareHe3 Kak HWCTOYHHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranu3moB. lcnosnp3oBaHME TE€HOMHOIO PpEJAKTUPOBAHHA M METOIOB
pexomOuHaHTHBIX JIHK 11151 mosryueHust HCXOAHOT0 MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBHuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHast
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTkeHus

CEJICKLIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapakTepUCTHKa. TpaguluoHHAas  OHMOTEXHOJIOTUS:
xje0orneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SAMLEKICTOK M KIOHMPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTukeHus W NEepCreKTUBHI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHHU4Y€CKOIro Mupa

buonornyeckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OHOKJIETOUHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTrHUe
IIPOTHUCTHI. KononnanpHbie OpraHHU3MBI. HBI/I)KCHI/Ie OIHOKJICTOYHBIX OPraHU3MOB!
amMEOOUAHOE, KI'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOYHBIX OPTaHHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucel



4.2

4.3

4.5

4.6

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, oprabl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHum pacteHuid. TuIBl PacTUTENIbHBIX TKaHEH:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocTy cTpoeHUs, PYHKIUN U PACIIOIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHu. OYHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HME MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornoimieHue BOABI, YIVIEKUCIOTO Ta3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuid. Auddysus ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Beimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHui. Kyrukyna. CpencrBa MacCUBHOM M XUMHUYECKOM
3amuThl. OUTOHIIUIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3zgpakuMocTe M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa M UX 3HAYCHHUE

MHOrok/IeTouHble  KMBOTHBbIE.  B3aMMOCBs3b  4acTeil  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, Oopradbl U CHUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTEINalbHAs, COCAWHUTEIbHAS, MBIIICYHAs, HEpBHAs.
OcoOenHoctu cTpoeHHs, (QYHKUMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHBOTHBIX U YCIIOBCKA

Opransl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHMI ckeneT. CTpoeHHE U TUIBI COEIMHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue sxuBoTHBIX. [IuTaHme
MTO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue kMBOTHBIX. KoxkHoe apixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLMOHHOE YCJIOXHEHHE CTPOCHHUS
JNETKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4esioBeka. MexaHu3m
BEHTWISIMM JIETKUX Yy NOTUI W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XHMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucreMa  TO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHu3zMoB. Beienenue y
XKUBOTHBIX. CoKpaTUTENbHbIE Bakyosn. Opransl BoaeneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOW U BBIJIEIUTEIBHOW CUCTEMAaMH. BblieneHue y IO03BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. I[lOKpoBBI u uX

MIPOU3BOTHBIE.



5.1

PaznpaxxuMocTh U peryisust y opranu3MoB. Pa3apakuMoCcTh Y OHOKIETOYHBIX
opranu3moB. Takcuchl. Pa3apakuMOCTh W PEryJslus y MHOTOKICTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pedIieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnbl. DBONIOIMOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMMm s 3¢GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUITOMOB,  HPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Opransl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3Tra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. 'ymopanbHast peryiasiuuss M SHIOKPHUHHAs CHCT€Ma >KUBOTHBIX H
yenoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycinoBHbBIE B YCIIOBHBIC PEQIICKCHI

5.2

5.3

3amuTa opranuzMa ot OoneszHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPJIBHBIA MMMYHHTET. BpOXXAEHHBIA, NPHOOPETEHHBIH crennuduyecKuii
umMmyHuTeT. Teopuss  KJIOH&JIbHO-CelEKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHu3MoB. Pomb

BPOKJIEHHOIO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynsuus

5.4

Jpixanue uenoBeka. Juddysus ra3zoB yepe3 MOBEPXHOCTh KIETKH. J[pixaTenpHas
cucTteMa denmoBeka. JlpIxarenmbHas TMOBEPXHOCTh. Perymsiust  JpIXaHUs.

JIpIxareabHbIe 00BEMBI

5.5

5.6

[MumeBapurenbHas cucreMa uenoBeka. OTHenbl MUIIEBAPUTENIBHOTO TPAKTA.
[InmeBapuTenbHble  XKene3bl.  BHYTpHUIIONIOCTHOE M BHYTPHUKIJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux npousBonaHble. Oprasbl BbiaeneHus. Ilouku. Crpoenue n
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleseHus1. OOpa3oBaHuEe MOYH Yy YEJIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIS MBIIIOBI U KX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

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



JiBmkymue cuiibel 3Botonuu BUaoB o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtoru. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYeHHE BOIOIMOHHOMN

TeopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss kak ayeMeHTapHas eauHuua 3BoytoluUd. COBpEMEHHBIE METOJIbI
OLICHKM T'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (QaKTOpPHl (ABIKYIIME CHJIBI) SBONIONUH. MyTallMOHHBII
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpPAaBIIEHHbIE W3MEHEHUs 4YacToT ajulenell B momymanusx. Oddekt
OCHOBATEJIA. Murparuu. W3onsmus TOTYJISLIAMA: reorpaduueckas
(mpocTpaHcTBeHHas ), brnosoruyeckast (penpoyKTUBHAs ).

EctectBennbiii  orOOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  0TOOpa: JBIDKYLIUH, CTAOMIU3UPYIOIIUH, Pa3pbIBAIOLIUIT
(mu3pynTuBHbI). [TonoBoit oTOOP.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE  mpUCIIOCOONIEHUNH y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [lpumepsl npucnocobneHuil y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCTIOCOOJIEHHOCTH OPTaHNU3MOB.

Bun, ero kpurepum u cTpykrypa. BuumooOpasoBaHue kak pe3ysbTaT
MUKposBoJtoru. M3onsamus — kiroueBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (PKOJIOTHYECKOE),  «MTHOBEHHOE»  (IIOJIMILION IU3aIHs,
rubpuansanys). JJMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BoOMIOLIMOHHON OMONOrMM B pa3paboTKe HAY4YHBIX METOJOB COXpaHEHHUs
O0ropazHooOpazusi. MUKpPOIBOIIONMSA U KOIBOJIOIMS TMApa3uTOB U HX XO35EB.
MexaHu3mbl pOpMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPBHObI

C HeH

6.3

Metoapl uU3ydeHUsT MaKpOAIBOJIOIUHU. [lalieOHTONIOrMYeCKue METOMbI M3YyUCHHS
sBoonmi. [lepexonubie GopMbl 1 PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Metoapl u3yueHus sBomronun. CpaBHenue Quopsl u hayHb
MaTepuKOB M OCTPOBOB. broreorpaduueckne odaactu 3emin. Buasi-sHneMuxu u
PEUKTHI.

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



6.4

SBONIOLMU. ['€@HEeTHYeCKHe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TMOSBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | 'OMOJIOTMYHBIE W  AHAJIOTUYHBICE  OPTaHBI.
Pynumenrtapubsle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJbl  U3YYEHHS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUU. HeobpaTUMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumoTe3sl MNPOUCXOXKIACHUS KU3HU Ha 3emiie. AOHOreHes u
naHcnepMmus. JJoHay4Hble IPEACTAaBICHUS O 3apOKICHUM KU3HU (KPEaLlIOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHM4ecKkod 3Bojrouuu. [lnanerapHas (reosoruueckas)
IBONIIOLIMSL. XMMHYEecKash 9BOJIONUSA. AOHMOreHHBI CHHTE3 OpraHMYeCcKHX
BemlecTB u3 Heopranuyeckux. Ombeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB U3 MoHoMepoB. KoanepBartnas runote3a A.M. Onapuna, runoresa
nepBuuHoro OynboHa JIk. XongeiiHa, reHerudeckas rumnote3a I'. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxponomnorust u e€ Meronsl. OTHOCHUTENBbHAs M aOCOJIIOTHAsT T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil sBomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBONIONUA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MEePBbIX Ha 3emile COOOIECTB.
Crpomaronutsl. [IpokapruoThl 1 2yKapHOTBHI.

ITpoucxoxaeHue 3ykapuoT (CUMOHOTeHe3). DBOIIOLMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIponcxokeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(do3bI
pactenuid. Bbixox pacrenuit Ha cymry. IlosBieHue CHOpOBBIX pacTeHHN U
3aBoeBaHne MMM cymd. CeMmeHHble pacTeHus. [IponcXoxkaeHHEe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMOp(O3bI
KHUBOTHBIX. Benyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpaoBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLHUS TO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxaeHre MIEKONMUTAIOMIUX U
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ntun. [lpuamun xmrodeBoro apomopdos3a. OcBoeHHE OECMO3BOHOYHBIMHU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeil, MpoTepo30M, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa M TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTaB aTMOCQEPEHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuioro. [Ipuuunbl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonsl aHTponosiornd. CraHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH YeoBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATHYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA — YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (H3HO0IIOTO-OMOXUMHUYECKHE,
noBesieHueckue. OTInYms 4eaoBeKa oT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILJIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAaIbHEIC.
CooTHouleHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaluM AaHTPOIOTre€HEe3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIFOIEH.
YenoBek  yMenblid, TEpBbIE  H3TOTOBJIEHUSA oOpyaud Tpyna. UYenmosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reienb0eprckuii — o0 NpeoK HeaHJEepPTaJbCKOrO 4YeJOBeKa U 4YeJoBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpukH.

DOBONIOIUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHbIH mporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3PQHEKT OCHOBATENA» B MOMYJISLMUIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBponeougHas
(eBpasmiickasi), aBcTpallo-HerpoujHas  (dKBaTopuaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M IyTH pacceleHHs 4elloBeKa I10 IUIAHETE.
EaunctBo  uyenoBeueckux pac. HayuHas  HecoCTOSTENbHOCTH  pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKAroIIed Cpeabl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

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

OKOCHUCTEMBI U MMpUucymue MM 3aKOHOMCPHOCTHU
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7.2

Paznenbl u 3agaun sxosioruu. CBs3b HKOJIOTHU C IPYTUMU HAyKaMH.
Metoaer skonorun. lloneBeie HaOMIOACHHUS. OKCHEPUMEHTHI B JKOJOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUU. MOHUTOPHUHT

OKPY KaIOIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH ux JAedcrBus. Kiaccudukanums
9KOJIOTUYECKUX (PAaKTOpoB: albumoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJOrWdeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TomnepantHOoCTh. DBpHUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢aktopel. CBET Kak sKojornyeckuii (akrop. JleicTBue pasHbIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHMii M JKUBOTHBIX MO OTHOUIEHMIO K cBeTy. CurHajnpHas pojb CBeETa.
doTonepruoausm.

Temnepatypa kak okojorumdeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxunocts kak skonornyeckuilt ¢akrtop. IIpucnocobnmenus pacreHMH K
MoJIIep KaHuI0 BoJHOTO OaynaHca. Kiaccudukarus pacTeHH MO OTHOUICHHIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAs  MOJNOYBEHHAs, BHYTpPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOCHHOCTH cpeJl oOuTaHus OpraHu3MoB. l[IpucnocobiieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpeax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
AKU3HU.

XKuznennvie Gopmbl opranusmon. [lonsTue o xusHeHHON ¢opme. JKu3HEHHBIE
(GbopMBl pacTeHMi: JepeBbs, KyCTApHUKU, KYCTapHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue ¢akropbl. Buasl OMOTHMUECKHMX B3aUMOJECHCTBHUI: KOHKYPEHLHUS,
XHUITHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmuueckue, (Qopuueckue, (¢abpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN Uil CYIIECTBOBAHUS OPraHU3MOB B Cpele

oOHWTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA
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OKOJIOTUYECKHE XapaKTECPUCTHUKU TOIMYJIAIHUN. HOHYJ'IHHI/ISI Kak Ouoyornyeckas

cucrema. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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OMoJoTUM BHIOB B (DOPMHPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIUN.
OcHOBHbIE TOKa3aTeNu MOMYJSLUUU: YUCIECHHOCTb, IUIOTHOCTb, BO3pPAaCTHAs U
MOJIOBasg CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MHUTpaLUs.

DkoJyioruueckasi CTpykrypa nonyisuud. OIeHKa YUCICHHOCTH TOIMYJISIUH.
JluHaMuKa nomyisuuu U €€ peryisanus. bUOTH4eCKui NMOTEHLUa MOIYJISLUN.
MogaenupoBanre AWMHAMUKWA —nonyisinud.  KpuBble pocta  YKMCIEHHOCTH
nonynsauuu. KpuBble BbDKUBaHUS. Perymnsiuss 4MCICHHOCTH MOMYJSUUNA: POJb
(akTopoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
crpareruu BunoB (r- u K-crparerun).

[Tonsatne 00 »3KoJOTMYECKOW HUINE BUAa. MectooOuTanue. MHoromepHas
MoJenb 3Kojorndeckod Humm Jk.M. XarunmHcona. Pazmepsl 3KOJOTHMYECKOH
Huiy. [loTennuanbHas 1 peaaTu3oBaHHAs HUIIIH.

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

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoOIleHO3€. JKOocHCcTeMa Kak OTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBHBIE OJOKM OPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI,
KOHCYMEHTHI, peayueHTol. Tpodudeckue ypoBHH. Tpoduyeckue Henu U CETH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M Wbl B 3KocucTeMax. Kpyrosopot
BEIIIECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM IKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHUECKHE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIC CYKIIECCMM W WX TMPUYUHBL. AHTPONOTE€HHBbIE BO3JACHCTBHS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCHCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucreM. ['opozckas diopa u
¢dayna. CuHaHTpOMU3aIKs TOPOJACKON (payHBI. bruonornueckoe u X03siiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEepruM M BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TOMYJSIMUA © OSKOCHCTEM B YCIOBHUSIX €CTECTBEHHBIX H

AHTPOINIOT€HHBIX BO3IECUCTBUN

buochepa — oOmemnanerapHas o0onodyka 3eMiHM, TA€ CYIIECTBYET WU
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cyliecTBoBana Xu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6nactu
o6uocdeps! u e€ coctas. KuBoe BeriecTBo 6Mochepbl 1 ero GyHKIUH.
3akOoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  dKOocuUCcTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotbl BemiecTB M OHOreOXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonsatrne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC Jieca, CMCIIAHHBIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOIMUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBIA MUp OMOMOB CYIIIH.

CrtpykTypa U (YHKIHS KHBBIX CUCTEM, OLIEHKA MX PECYpCHOTO MOTEHIMAIa U
onocdepHbIX QyHKIUN

DKOJIOTHYECKHE KPU3UCHI M UX MPUYMHBL. Bo3jeicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenpl. OXpaHa Bo3Ayxa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BoaHbIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHne kaumara.

AHTpOIOTeHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
pacTUTENILHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPAaHBI MPUPOIHI.
Kpacubie kauru. Ocobo oxpansiembie npupoansie tepputopun (OOIIT).
Borannveckue calibl U 300JI0TUYESCKHE TTAPKH.

OCHOBHBIC TPUHIUIBI YCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA M IMPHPO/IBL.
PammonanbHOE  MPHPOIOINIONBE30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin
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