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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMy mpeamety «buomorus» (mamee - OwojoTHs) Ha
YpOBHE cpeaHero obmero obpazoBanmsi pa3dpaboTaHa Ha ocHOBe DeaeparbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpenmera «buosjorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacro monoxenusiMm ®I'OC COO mnpodunbHbie y4yeOHBIE MPEIMETHI,
u3y4yaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBIIAIOTCS crocoOoMm auddepeHimaniu
oOy4eHHs] Ha YPOBHE CpEIHEro oO0Iiero oopa3oBaHUS U NPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIMM, CPEAHUM OOIIUM, CpPEIHUM
npo¢deCCUOHANIBHBIM U BBICIIMM 00pa3oBaHUEeM. B TO ke BpeMs Ka)KIblil U3 3TUX
Y4EOHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTHUPOBAH HA MPUOPUTETHOE pEUICHUE
o0pa30oBaTeNbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIMX 3a7a4, CBA3AHHBIX C
npodopueHTanueit 00yJammmxcs U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOU
00JIacCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OWOJOTHEH, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma o yueOHOMy npenmMeTty «bruonorusy na€T npeacTaBieHue O eI
U 3a7la4ax U3yudeHus yueOHoro npeamera «buosnorus» Ha yriyO0iaEHHOM YpOBHE,
onpeneNnsieT o0s3arenbHOe (MHBAPUAHTHOE) TPEIMETHOE COJIepKaHUE, €ro
CTPYKTYpUpPOBaHHE IO pas3feinaM ¢ TeMaMm, paclpeqeseHue I0 Kiaccam,
PEKOMEHAYET TOCJIeIOBATEIbHOCTh M3YUEHMs y4eOHOro Marepuajia ¢ ydéToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN o0ydarommxcs. B mporpamme mo OMonoruu peainn3oBaH
MPUHITUT PEEMCTBEHHOCTH C M3yYeHHEM OMOJIOTUN HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus, Omnarojaps dYeMmMy MpOCMATpPUBAETCS  HANpPaBJICHHOCTh  Ha
nocjeaAyrIiee pa3BUTHE OMOJOTMUECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIIIJICHHUS, TIPEJICTABICHUH O 310pOBOM 00pa3e )KM3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel mpupoHoil cpeae. B mporpaMmmMe mo OMOJIOrMU TakXKe
MOKa3aHbl BO3MOXKHOCTH y4eOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K TUIaHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MIPEMETHBIM pe3yJbTaTaM 00yUueHHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-
MO3HABATEIILHON JICSITEIbBHOCTH OOYYaroIIMXCsl 10 OCBOCHHIO COJIEPKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEHETO 00111er0 00pa3oBaHus.

VYueOHbiit npenamer «buosorus» Ha YpoBHE CPEJIHEro o0miero oopa3soBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa3oBaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yri1yOJieHre 3HaHUM 00y4aroIuXcs 0 )KUBOM MPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U
KJICTOYHOM OHMOJIOTHH, SMOPHUOJIOTUHA U OHMOJIOTUN Pa3BUTHS, TCHETUKH, CEICKIIHH,
OMOTEXHOJIOTUH, SBOJIIOIIMOHHOTO YYEHUS U DKOJIOTHH.



Nzyuyenne yueOHOro mnpeamera «buonorus» Ha yriyOlIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K MOCIEAYIOIIEMY IOJTYYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B By3aX M  OpraHM3alUsX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanua. OCHOBY €ro cojiepKaHUsl COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS MOJTy4aloT pa3Butue. Tak,
pacuIMpeHbl U YriayOJjeHbl OMOJOTHYECKHWE 3HAHUSA O PACTEHUSX, >KHUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YeJOBeKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTEIBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJCHUS TPUKIIAHOTO U MOMCKOBOTO
XapakKTepa, KOTOpble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIETYIOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpauuss OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYEHHBIMH OOYYAIOUUMUCS NpPU HU3YUYEHHUH
(Gu3KKY, XUMHH, Teorpaduy U MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o y4yeOHOMy mnpeametry "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHUH.
CoryacHO UM, U3y4arOTCsl CBOKMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIsl AKUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHMYECKOro MUpa Ha 3eMile,
COXpaHEeHUs1 OMOJIOTHYECKOro pazHooOpasus mianeTsl. Tak, B 10 kiacce nzyvarorcs
OCHOBBI MOJICKYJISIPHOM U KJIETOYHOM OHMOJIOTUU, HMOPHUOJOTUHM U OHOJIOTHH
pPa3BUTHS, TEHETUKU M CEJIEKIUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OMOJIOTHH,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMxcsi Mo OOTaHUKE, 300JO0TMH, aHATOMUH,
¢uznonorun yenoseka. B 11 kiacce u3yyarorcs 3BONIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH M YU4eHHE 0 Onocdepe.

VYuebnsiii  npeamer  «buonorus»  mpu3zBaH  00€ClEUUTh  OCBOEHUE
oOy4JaronMMHUCss OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIe)KAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHMHM, MHOT000pa3MM MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IMOIyJIsALHUH,
OHMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOIIMXCS HAYUYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MIPUKIAAHBIX aCIEKTaX OMOJOrMYeCKUX 3HaHUMU. [[ns
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydarommMxcs K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOT0 MaTepHuaa B COACPXKaHUHU MPOTpaMMbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHUS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEkKHBIX YUEHBIX
B PEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

Lenb uzydenus: yueOHoro npenmera «buonorus» Ha yriyOJaéHHOM ypOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(QYHKIIMOHATbHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNpUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HaHUS B (HOPMHUPOBAHUM MHTEpeca K OompeneneéHHo obnacTu



npo(hecCHOHANBHON JESITENbHOCTH, CBSI3aHHOW C OHoOJorHell, wiu K BBIOOPY
y4eOHOT0 3aBEICHUS IS MIPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

Joctmxenne 1enu uU3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriay01EHHOM YPOBHE 00ECTIEUMBACTCS PELIEHUEM CIIENYIOUINX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCSA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOEHMHM, MHOT000pa3MM U OCOOEHHOCTSIX OMOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJIsLus, BU, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCA OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOYy4YaloIMXCA C METOJAaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUU Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM UM CHUHTETUYECKOW OWOJIOrMH, NaJICOHTOJOTHH, HKOJIOTHH);
METOJAMH CaMOCTOSITEILHOTO TPOBEICHUSA OHOJIOTMUYECKUX HCCIEAOBaHUN B
naboparopud uW B nOpupone (HaOmOJAeHUE, U3MEpPEHHUE, HSKCIECPUMEHT,
MOJICTUPOBAHUE);

OBJIaZicHMEe OOy4YalolMMHUCS  YMEHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTUEH M CUMBOJMKOM; YCTaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npobsieMaMu YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
nporIIakKTUKU MH(QEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOIO M  TEXHOTEHHOIO  XapakTepa,; XapaKTepu3oBaTh
COBpEMEHHbBIE HAayUHbIE OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE y 00yYaIOIIUXCSl UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
Ipoliecce 3HAKOMCTBAa C  BBIJAIOIIUMUCS OTKPBITUSIMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJ0JIOTHel
OMOJIOrMUYECKOT0 HCCIeI0BaHNUs, TPOBEACHUS HKCIIEPUMEHTAIbHBIX UCCIIe0BAHUH,
pelieHus: OMOJIOTUYECKUX 3aJad, MOJEIMPOBAHUSA OHUOJOTMYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAaHUE y 00YyYarOLMXCs [IEHHOCTHOIO OTHOLIEHUS K KUBOW MPUPOJIE B
LEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMHUPOBAHHUE IKOJIOTHUECKOH,
TeHETUYECKOM IPaMOTHOCTH, 0011el KyJIbTYphl TOBEICHUS B IPUPOJIE; MHTETPaLlUU
€CTECTBEHHO-HAYYHBIX 3HAHMIA;



npuobpeTreHne  OOyJaromMMHCS  KOMIIETEHTHOCTH B pallMOHAIbHOM
IPUPOIOTIOIB30BAHUH (COOITIOIEHUE TTPABIII TOBECHHUSI B IPUPO/IE, OXPaHbI BUIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 37I0POBbSI W  3JI0POBBS
OKpYXXarolmux Jrojied  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH >KU3HENEATENbHOCTH B YPE3BBIUAMHBIX CUTYaIUsAX
OPUPOTHOTO U TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHME  YCIOBMM  JUIsl  OCO3HAHHOTO  BBIOOpAa  OOYyYarOIIUMHCS
WHIMBUy AIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocyenytonemMy mnpo(ecCHoHaIbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTy AIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO11ee YnCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpeaHero obiiero oopazoBanus, coctaBiser 204 yaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEHHS] OUOJIOTUU
OCYIIECTBIISIETCS ¢ y4ETOM CHEUM(PHUKU €ro COAEpKaHHWsS W HAMpPaBICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIMsIX CPETHETO
PO eCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIISIETCS TIPOBEJCHUE JIA0OpPAaTOPHBIX M MpakTUudeckux pabor. Taxxke ywacTtue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-HCCIIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTEIeM Ha OCHOBE MMEIOLUXCSl MAaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HaykKd M U3y4aeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHune OMoOJOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MMPAKTUYECKON JEATCIIBHOCTA 4YEJIOBEKA: MEIAUILIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JeMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, 1. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cuCTeMbI U UX U3yY€HHUE

JKuBble cucTeMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIIOPAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccbl, mpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue ,uBble CUCTEMbI HA PA3HBIX YPOBHIX OPraHU3aLUU.

N3ydenne XKuUBBIX cucTeM. Meroasl Ouosiorndeckord Hayku. HaGmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lonsiTe BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUA PeE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonornueckue
cuctemMbly, «CBOHCTBAa >XMBOM MaTepumn», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBOU TIPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BAHUE I IPOBEICHUS HAOIIOACHHUM,
U3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYCHHUH JKUBBIX CHCTEMY.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAsI e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLOB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «UM3yueHue MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaIbHoe EeHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIECMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryaunu. MUHepanbHbIe BEIIECTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpyKkTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonoruueckue GpyHkunu 6enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaPUIAbl U TOJIHCAXAPUIBIL.
OO0mmifi TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GpyHKIIMM yTII€BOIOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUIO0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotbl. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupanbs. Mectonaxoxaenue u ouosiornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moltiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamuol (HTD). Cexenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYU OUOMONEKVI U UX KOMNIeKkco8. KomnbromepHulil ousaiin u
OpeanuyecKull CuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauun

[Toptperst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. IIpy3unep.

Jnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIE,
«PacmpenieneHrie XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuel u cxembl: «lleproguueckass TabauIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIEKyJIbl BOIbD, «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD, «CTpoeHHE MOJIEKYI
yriieBonoB», «CTpoeHHe MOJIeKyd JIMNUaAoBy», «HyKIenHOBbIE KHCIOTBDY,
«Crpoenue Mmonekyasl ATO».

O06opynoBaHue: XUMUYECKasl IOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIi».

JlaGopaTopHuasi padora «VccienoBaHue HyKJIEHMHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. Crpoenue u GQyHKUNH KJIETKH

Tumel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GyHKIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoTHIEeCKOU KIeTKu. KineTouHas creHka OakTepuii U apXxei.
OcoOeHHOCTH CTpOeHHUs TeTepoTpoHONl M aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHMOHUPOBAHHUE SyKapUOTHUECKOM KieTkH. [1mazmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3maTHdeckol MeMOpaHbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: macCcuBHbIN (AU dy3ust, ooneryéHHas
mud¢ys3us), akTUBHBINA (NMEPBUYHBIN W BTOPUYHBINA aKTHBHBIA TPaHCIOPT).
[Toynponuiaemocts MeMOpaHbl. PaboTa HaTpHii-kaqueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronuto3. Dk301uTo3. Kietounas crenka. CTpykrypa U QyHKIIUU
KJIETOYHOW CTEHKU PAacTEHUH, TPUOOB.

Hurtomna3ma. [{uto3one. Llutockener. [IBrmxeHne nuroriasMbl. Opranonasl
KkJeTkr. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIIa3Marndeckas cetb (D11C),
anmapaT [olbkM, JHM30COMBI, HUX CTpoeHHe M (QyHKuuu. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MAaTHUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame 1 o01voxcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kieTok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (yHKIIMM MHUTOXOHIpuM u miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIINUX 3yKAPHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JICUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpaHnHbie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeoi.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmoi. MBbIIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleyHblX Kiemok. Mukpotpybouku. Kierounsrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiamMeHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGosnouka siipa, XpOMaTHH, KapHoILIa3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii 0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOW  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUNY, «Anpo», «CTpoeHne MPOKApHUOTUUECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX.

IpakTnueckas padora «/3yueHue IBMKEHUS IIUTOIIA3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIM M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTuueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiud KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. OTinuust pepMEeHTOB OT HEOPTAaHUYECKUX KaTanu3aTopoB. benku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocooupaioujue
nueMeHmvl U NUCMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B MpouLecce
¢dotocunrteza. CBetoBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munuv
gdomocunmesa. llpogykTUBHOCTH (pOoTOCHMHTE3a. BiusiHue pa3andHbIx PakTopoB HA
CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIKE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHadpoOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH Y BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OPTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIIXaHUE. POb MUTOXOHIAPUN B
npoiieccax ouonorndeckoro okucieHus. [luknmnyeckue peakuun. OKUCIUTETHEHOE
dbochopunupoBanue. Iuepeus membparnno2o epaduenma npomonos. Cunmes ATD:



paboma npomonuou ATD-cunmaszwvl. [lpenmymiecTBa a’poOHOTO myTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsl: JIx. IIpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Onrenberapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyAOBAaHHME JJiI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTtopHnasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuJIa3bl WK KaTaaasbl)y.

JlabGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalnus U peajin3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOH, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKUCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MNpOKapuoT. I'mmoresa
onepona (®. XKako6, XK. Mano). Monekynsaprvle Mexanuzmvl SKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pe2ynsayuu pabomsl 2enog. Perynsaiys oOMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0HUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHble 3a0051eBaHus Ye€JI0BEKa, )KUBOTHBIX, pacTenuii. CITN ], COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz b6orvuwux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oanuwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBanoBCKUi.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTndeckuit Kom», «BUpych»,
«bakrepuodaru.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTO3.
Oco0OeHHOCTH TpolIeccOoB, MpoTeKaIux B HHTepdaze. [loaroTroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epuobl UHTEpGa3bl.

Martpuunbiii cunares JHK — pemmkanwmsa. IIpuanumner permkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexannsm permmkanuu JTHK. Xpomocomsel. CTtpoenue xpomocoM. Tenomepsl u

TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUIIOWIHBIA W
rarionaHbell  HAaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXOISIIIINE B HUX MPOIIECCHI.
Tunel muto3a. Kapuokunes u nmutokunes. bruonornyeckoe 3HaueHne MUTO3A.

Perynsaimus MUTOTHYECKOTO ITMKIIA KJIeTKH. IIporpamMmmupyemast KieTouHas
rudeb — anomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kiemok. «lL{ugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHcTpanuu

Tabnuipl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocomy, «Permmkamus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpeIIKa JIyKay.

JlaGoparopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpernapaTaxy.

JlaGopaTopHasi pabora «HaGmoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GyHKUNH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIIBHOCTH OJTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
poTUCTHI. KoJIOHWATbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHasl, TOKPOBHAS,
IPOBOASIIAs, OCHOBHas, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUHUN U
PAcCIIOIOKEHUA TKAaHEH B OPraHaX pPacTEHUM.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COCMHHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (PyHKUHUNA H
PAacIIOIOKEHUA TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTIaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX KMBOTHBIX. Hapy:kHbIl 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIBI
COCIMHEHUS KOCTEMN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUuciIoro raza 1 MUHEpaabHbIX
BellecTB  pacreHusmu.  [Iutanue  KUBOTHBIX.  BHyTpumosioctHoe U
BHYTPHUKIIETOYHOE NUIIeBapeHUe. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuii. J{prxanue skuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KMBOTHBIX.
JpixarenbHas cucTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalieHHs. BOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokparutenbHble Bakyoau. Opradbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOe BcachblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Teja C KPOBEHOCHOM M BBIIACIMTENBHOM CHCTEMaMU. BeiaeneHue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil U IUCTHI MPOCTEHIMX. 3aIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopus KioHaNIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe ¥ peryisiquss 'y Opramm3MoB. PasgpaxumMocTs y
OJIHOKJIETOYHBIX OpraHu3mMoB. Takcucsl. Pa3apakuMOCTh U peryslus y pacCTCHUN.
PocTroBble BelllecTBa U X 3HAYECHHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOITIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMCcTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU U SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmunpl 1 cxembl: «OJHOKIETOYHBIE BOAOPOCIH», «MHOTIOKIETOYHbIE
Bojiopocin», «baktepum», «lIpocrerimmey», «OpraHbl UBETKOBBIX PACTEHHI,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue cTedis»,
«CTpoeHue JNHCTOBON IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elOBEeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CUCTEMay,
«BplgenurenbHas CUCTEMa», «IDHAOKPUHHAsA cuUcTeMa», «CTPOECHHE MBIIIIbDY,
«Ammynurer»,  «KuiieuyHomonoctHeie», «CxeMa  MNUTaHUS  PACTECHUN»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THUAPH»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  nruny», «HepBHas — cucrtema
MIIeKOnUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OHOKIECTOYHBIX
OpraHU3MOB, MUKpOMpENnapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUH, repOapuu
pacTeHU! pa3HbIX OTAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
000pyI0BaHUE JJI JIEMOHCTPALIMK IOYBEHHOTO U BO3/YIIHOTO MTUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U 0eJIKoB Moj ecTBreM (hepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «l3ydyeHue TKaHEe sKUBOTHBIX).

JlaGopaTopHasi padora «3yuyeHne OpraHoB IBETKOBOT'O PACTEHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS: IOYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBele kieTkW, WM rametsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii CMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3Butre. I'aMeTorenes y sKxMBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmiofnoTBOpeHHEe U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIICKOMMUTAIOUIUX. 3apOJABIIICBbIE JUCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHOHATIbHAS WHIYKIHA).
3akiagka IUlaHA CTPOCHUSI JKMBOTHOIO KaK PE3yjbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYKAIOIICH CPE/Ibl.

Poct u pasButhe X)UBOTHBIX. [locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaY€HHE MPSIMOTO U HENPSIMOTO
pa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbsl pocta KUBOTHBIX. DakTOpPHI
peryisiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOPHOHAIBHOTO Pa3BUTHUS



y )KMBOTHBIX U uesioBeka. [lepuonpl oHTOreHe3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IIMKJIe pacTeHuil. OOpa3oBaHue criop B npoliecce Meio3a. ['ametorenes
y pactenuil. OmIoJOTBOPEHNE U PA3BUTHE PACTUTEIBHBIX OPraHU3MoOB. J[BOiHOE
OIUTIOIOTBOPEHHE Y IBETKOBBIX pacTeHHil. OOpa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHn3MBl pETYISALUNNA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpaIMuA

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecnosoro
pa3sMHOXKEHUD», «Pa3zMHOKEHME XIJIAMHIOMOHAIb, «Pa3MHOXEHHE JBIIIEHBD,
«Pa3MHOXeHue TUApbDY, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
AWLEKIETKH U criepMaro3ousa», «OCHOBHBIE CTaAuu OHTOTeHe3ay, «lIpsamoe u
HempsiMoe  pas3BuTue», «Pa3Butue wMmaickoro xyka», «Pa3Butume capaHum»,
«Pa3Butne narymkwm», «JIBOMHOE OIUIONOTBOPEHHE Y ILBETKOBBIX PACTECHUN,
«CTpoeHue cemMsH OJHOIOJIBHBIX U JABYIOJIBHBIX PACTEHUN», «KU3HEHHBIN LUK
MOPCKOU KamyCTbD», «KU3HEHHBIN TUKI MXa», «JKU3HEHHBIN IUKII IAIIOPOTHUKAY,
«OKW3HEHHBII [IUKI COCHBD».

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaThl SHWLEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIUKIT pa3BUTHS JIATYIIKIY.

JlaGoparopHasi padora «/3ydyeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTax».

IIpakTnueckass padora «BbisBIECHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
IIO3BOHOYHBIX )KHBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHu.

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS M PAa3BUTHUS T€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4UE€CTBEHHBIX YYEHBIX B Pa3BUTHUU I'€HETUKH.
Pa6oter H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuyenko,
10. A. ®dunmmnaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUSA U CUMBOJIBI. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI  TEHETUKU:  THOPHUIOJIOTMYECKUN,  IIUTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMmoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. LluTonornyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HaclieJOBaHUsI TPU3HAKOB. [[uToIornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotel T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIeHaMhu. XPOMOCOMHas
TEOpHUsI HACIIEACTBEHHOCTH.

['eHeTnka nojia. XpOMOCOMHBIM MEXAHU3M OIpPEAEIECHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoOB, CLHETUIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocts. Onuctas. [Tomumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOJIOTHYECKUX  TPOILIECCOB, TOBEICHUS W  KOTHUTUBHBIX  (DYyHKIIHUI.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHdeckue acmeKTbl KOHTPOJIS H
W3MEHEHUS HaCJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHanu3upymrouiee CckpelmuBanue», «HemomHoe noOMUHUpPOBaHHEY,
«ClerieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibdy, «['eHeThka mojay,
«Kapuotun denoBeka», «Kapuotun npozoduiby, «Kapuotum mnTUIBDY,
«MHOX€eCTBEHHBIN ajIenu3m», « B3auMoaeiicTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpAIlMUd 3aKOHOB €IMHOOOpasws
rHOpUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JEMOHCTPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3yslbTaTOB  JUTHOPUIHOTO
CKPEIIMBaHUSA y IPO30(UIBD).

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHHM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Mopaudukanuonnas U3MeHYMBOCTh. Ponb  cpeasl B (oOpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOIu(UKAITMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKAasE N3MEHUYUBOCTh. CBOKMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON NU3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3HoOOpa3us B Ipeesiax OJHOrO BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTaluuu. SnepHble H
HUTOIIa3MaTuYeckue MyTtanud. CoMaTUYeCKUEe U MOoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTM MYTAaLMOHHOIO IIpolecca. 3aKOH TI'OMOJIOTMYECKHX pSIOB B
HacienctBeHHoM u3MeHunBoctd (H.W. BaBuinoB). BHednepHass WU3MEHUYMBOCTH U
HACJIEICTBEHHOCT.

Onucenemuxa U JINUSEHOMUKA, POJb ONUEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCINU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JleMmoHCcTpauumn

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuiet u  cxeMbl: «Buasl u3MeHUMBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MCHYHUBOCTHY, «Meiiosy,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buapl myTammii.

OOopynoBaHue: XKUBbIE W TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadum) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW.



IIpakTuyeckas padora «Myrtanuu y Japo3o¢uisl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKAa YesIOBEKA

Kapuotun denoBeka. MexayHapoaHas IporpaMMma HMCCIEIOBaHUS T€HOMA
4yejaoBeKa. MeToabl  M3YYEeHMsI TEHETUKH  4YEJIOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIOBEIM, IIMTOr€HETUYECKU, MOIYJISAIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUs YeslOBeKa. [ eHHbIE U XPOMOCOMHBIC
Oosie3HH dYenoBeka. boyie3HW ¢ HACNEICTBEHHOM IPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYsKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] T€HETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JomecTukanus u cenekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o [leHTpax NpOUCXOXKIEHUS W MHOT000pasvs KyJbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TOPOJI ) KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSJOB B HACIEICTBEHHON N3MEHYUBOCTH
H. W. BaBumnosa, ero 3HaueHue Jjis CEIESKIIMOHHON pabOTHI.

Metonpl cenekiMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1Y AJIbHBIM. Orarel KOMOUWHAIMOHHOM CCJICKIIUU. HcnerTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA ~ CEJICKIIMOHHOW  paboThHI.
PannanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalMKM Y KyJbTyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomouHanTHBIX JIHK 17151 mostyueHust iCX0JHOTO MaTepuaia Jjisi CeIEKIINH.

[Tomyuyenue MOJIUTLIIOUIOB. BryTtpuBuaosas rUOpUIN3aIINS.
brmu3kopoACcTBEHHOE — CKpelmMBaHue, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, Wid ayTOpuAWHT. ['erepo3uc u ero mpuumHbl. Vcmonb3oBaHme
retepo3uca B cenekiuu. OtaanéHHas rubpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITMU PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHue U U3y4YeHUE TeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAMYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYIbTYyp. H3yuenue, coxpawenue u YynpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIAVYUleHUs
Cyuecmeyomux u co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 8 MOM YUCIe C
NPUMEHEHUEeM COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008aHUL, Nepedosblx uoel u
NepCneKmuBHbIX MexXHOI02ULL.

JleMoHCTpaIU

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTenuin, «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenekiuny, «Otnanénnas rudbpuauzanus», «MyTtaresesy.

JlabopaTopHasi pabdora «/3yueHue copTOB KyJNbTYpHBIX PACTEHUN U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKeKkypeusi «OCHOBHBIE METOAbI U JOCTHUKEHHS CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3SWCTBO, B J1AOOPATOPHUIO
arpOyYHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKASA OMOJIOTUS

OOBEeKThI, HCHOJIb3yeMble B OHWOTEXHOJIOTUH, — KJIETOYHBbIE U TKAHEBBIC
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJIeNMe. Mukpoouonornueckuii cunte3. OOBEKTH MHUKPOOHOJOTUYECKUX
texHosorui. [Ipou3BoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas unxkeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. Comartudeckass TruOpuUAM3alMS H  COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CEJICKUMH pacTeHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumei. Hcnonvzoeanue MOHOKIOHAbHBIX U NOJUKIOHANbHbBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AVNLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIAaHTALUU SIAEP KIIETOK.



Texnono2uu 0300po6nenus, KyIbmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYD.

XpoMOCOMHass W TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomouHanTHbix JJTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEeMbl TEHHOW WHKEHEPHUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHoCcThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA IS OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIOnb30BaHME CTBOJIOBBIX
KieTok. TaprerHas Tepanusi paka. 3D-OumoumxkeHepus nisi pa3pabOTKU
(byHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIeHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BAaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBlieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoBanusi PHK-conepkammux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «lcnoab3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOMU3BOJCTBEY, «KiteTounas nHxxenepus», «I eHHass HTHKEHEPUD».

JlaGopaTopHasi padora «/3yueHre 00bEKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHomoruss — BaKHEHIIAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue u pa3sBUTHE 3BOJIOLUOHHBIX INpeIACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIBroky1ye cuiibl 3BOTOIUK BUAO0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pa3MHOKEHUS ~ OpPraHU3MOB, HACJEACTBEHHass HM3MEHUYMBOCTh, OopbbOa 3a
CYILECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH OTOOD).

Odopmiienne cunrerndeckor Tteopun sBoftonnu (CTD). HelTpanbhas
teopust dBomonuu. CoBpeMeHHass JBOJIONMOHHAS  Owojorus. 3HAYCHUE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KAPTUHBI MUpA.

JdeMoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosne, Y. apsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuib u cxemsl: «CucreMa xxuBoit mpupos (o K. JIunuero)», «JlectHuna
XKUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMUpOBaHUS MPUCTOCOOTICHUHN Y
pacTeHuil U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra myremecTBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «®opmbl OOpbObI 3a CYIIECTBOBAHHEY,
«Iloponbl romyOei», «MHoroodpasue KyJIbTypHBIX (opM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHHS ABWKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIEC ITOJOKECHHS
CUHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonyssAnps Kak 3JIEMEHTapHas €IMHULA 3BOJOLUH. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a TMOMYJSIUUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesiel B MOMyJIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm obymouinounozo eopaviwika. CHudCeHue 2eHemuuyecKko2o pa3HooOpa3usL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opetigha eenog 8 6OILUWUX U MATLIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (pernpoayKTUBHAs).
EctecTBenHbIii oTOOp — HampaBiswiomuii ¢gakrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIUNA,  pa3pbIBAOIIMMA
(mm3pyntuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE M HBONIOLUS COLUATBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLUU.
Bo3HuKHOBEHKE NPUCTIOCOOIEHNH Y OPraHu3MOB. ApoMop(}o3bl U UANOAJANI TALIUH.
[Tpumepsl TprcnocoOIeHU y OpraHu3MoB: MOp(hoIornyeckue, Pu3noIoru4ecKue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xkpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOJIOIMU. M3omsanus — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CIIoCcOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MT'HOBEHHOE)» (monumIonU3aIusl,
rulOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METO0B COXPAHEHUS
OonopazHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpauuU

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

Tabmupl 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «IBuwxyiue
CWJIbl ABOJIIOIUNY, «IKOJIOrHYecKass M30JSAUs MONYJIAIHUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHHUIIBI IAyPCKOiD»,
«ITonynsIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U KEepTB», «Cxema neicTBUS
€CTECTBEHHOTO 0TOOpay», «@opMbl OOPHOKI 32 CylllecTBOBaHUE», « UHIyCTpuaIbHbIN
Menanu3zM», <«KuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsi  OKpacka
KUBOTHBIX», «lIpenymnpexnaromas OKpacka >XHUBOTHBIX», «DU3HOJIOTHYECKHUE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€  OTHOCUTEIBHOCTBY,
«Kpurepuu Buaa», «Bunpl-nBoHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBaHus», «I'eorpaduueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«IKOJIOTHYECKOE BUI000pa30BaHUE BUIOB CUHUID», «IlOTUIUIOWIBI pacTeHUID,
«KamycTHO-peneuHblil ruopumy.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHIl U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOJECHUM, Yydelia MTUIl U 3Bepel pa3HbIX
BHJIOB, TepOapuM pacTeHHH OJU3KHMX BHJOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHeHHE BHJIOB 10 MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

MeTonbl  M3ydeHHS ~ MaKpOlIBOMIONUHU. [lajmeoHTOnOrMyecKkue MeTO[bl
uzyyeHus: HBomonuu. Ilepexonneie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadudeckue meTonsl u3ydeHus: sBomtonuu. CpaBHeHUE (QIIOPHI H
(dayHbl MaTepuUKOB W OCTpPOBOB. buoreorpaduueckue obiactu 3emiau. Bumabl-
DHJIEMUKHU U PEITUKTHI.

DOMOPHOJIOTUYECKHE W CPAaBHUTEIBHO-MOP(OIOTUYECKHE METObI H3yUCHHUS
ABOIONMM. ['eHeTHYecKkne MeXaHU3Mbl JBOJIIOLMM OHTOT€HE3a M TMOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OpPTaHBbI.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. [ OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIUY.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabnuubl 1 cxembl: «DUIOreHETUUECKUI Psi JIOMIATn», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Creronedansy, — «Pununoguthl»,  «CeMeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «llpei) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHby, «PyIHUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OO6opynoBaHue: KOJUJIGKIIMU, TrepOapuu, MYJSDKA HMCKOMAEMBIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUNOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpencTaBlIeHUs O 3apOKICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKIEHUS KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >ku3Hu U aCTPOOHOJIOTHS.

OcHOBHBIE JTaIlbI HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBINM CHHTE3
OpraHnyeckux BemecTB n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
OO6pazoBanue noaumMepoB u3 MonomepoB. Koaieparnas runote3a A. M. Onapuna,
rurnore3a mnepBuyHoro OynboHa JIk. XongeiHa, reHeTHdeckass rumoTe3a [
Ménnepa. Pubosumer (T. Yexk) u runoreza «mupa PHK» V. T'unOepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopus 3emnn u MeToIbI €€ n3ydeHus. MlckonaeMble OpraHu4eCcKUe OCTAaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENIbHAS U AOCOIIOTHAs] T€OXPOHOJIOTHS.
["'eoxpoHoIOrMYecKas MKaja: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

HavanbHbie 3Tanbl OpraHMYecKOM HBOMIOUMU. [losBIeHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue syKapuoT (CUMOUOTEHE3). DBOTIOLNUOHHOE MTPOUCXOKIACHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUi. OCHOBHBIE apOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpouncxoxjaeHrne BETKOBBIX
pPaCcTCHUMN.

OcCHOBHBIE ATallbl 3BOJIOIMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxaeHrue MIEKONUTAIONIUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO ’>paM W MEepuoiaM: apxeu, MPOTEPO30i,
najaeo30i, Me3030i, kaiiHo301. OO0I111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
nporieccoB. [losBieHNE U pacuBET XapaKTEPHBIX OPraHU3MOB. YTII€0Opa30BaHUE:
€ro yCJIOBUS U BIIMSIHUE HA Ta30BbIA COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3HUCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, M. 1. Meunukos, A. U.
Omapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHHIO CaMO3apoXKIeHUs ku3HuW», «Cxema ombita C. Muinepa, I'. FOpwn»,
«JTamnbl  HEOPraHWYECKOW  3Boouun», «l'eoxpoHosOrMUecKass  IIKaliay,
«HayvanbHble 3Tanbl OpraHUYEecKor »BoMOLMNY, «Cxema o0pa3oBaHUs dyKapHOT
nyTéM cumbuorenesa», «Cucrema XuBoW mnpupoabl», «CTpoeHue BUpPYCA,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIECTOUYHBIE BOIOPOCINY,
«MHOTrOKIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onocemMeHHbIE
pactenus», «Opranbsl IBETKOBBIX pPacTEHUID, «CXxeMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «IIpocTeitmmey, «KumeunonomnoctHeie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOAHBIEY, «IIpecMbIkarommecs,
«IItney, «Miekonurtarommuey, «Pa3BuTue )xu3HU B apXeucKkou spe», «Pa3Butue
)KU3HH B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KAaHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuYECKOTO MUPay.



O6opynoBanue: repbapuu pPACTEHWN pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIJKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, UydeJia ITUI] U 3BEPEH, KOJUIEKIIUU
OKaMEHEJIOCTEH, TOJIE3HbIX MCKOMAEMbIX, MYJSDKA OPraHUYECKUX OCTATKOB
OpTaHU3MOB.

Bupryansnas naéoparopHas padora «MopaenupoBaHue onbiToB Muiiepa—
KOpu no n3y4ennio abMOTEeHHOTO CHHTE3a OPTAaHNYECKUX COCTMHECHUN B IIEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/I3yyeHue M omnHMcaHWE MCKONAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOEHHOCTEH CTPOCHUSI paCTECHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHue 0COOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHune yea0BeKa — AaHTPOIIOIeHe3

Paznenbl 1 3agaun aHTpONOaOruy. MeToIbl aHTPOIIOJIOTHH.

CraHOBIICHME TIPECTABICHUN O MPOMCXOXKIAEHUM YEJIOBEKa. PelnrnosHeie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpGOOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTauyust 4enoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe rojJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrokymme cuiibl ((akTOpbl) aHTPONOreHe3a: OMOIOrHYeCKUe, COIlUaIbHbIE.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PAaHHUE TTOHTUIBI — OOIITHE MPEIKH YEIOBEKOOOPA3HBIX 00€3bsH 1
Mo1e. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYAUH TpyAa. YeloBeK NpAMOXOISIINN U IIEPBBIN BBIXOJ JIFOAEH 3a
npenensl Agpuku. YenoBek reifenboepreckuii — o0l npeiok HeaH 1epTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YeloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBEK, OCBOCHHWE KOHTHHEHTOB 3a mnpenenamu Adpuku. IlameoreHetuka u
MaJICOTCHOMUKA.

DBOJIONUS COBPEMEHHOTO 4YesoBeKa. EcTecTBeHHBIH OTOOp B TMOMYJISIIHSX
yenoBeka. MyTanuoHHbIN Tiponiece u noauMopdusM. [lomynsiioHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(pQPeKT ocHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonarne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHAas  (PKBATOpUANbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBedecknx — pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Ccpeabl.
Bnusiaue reorpaduueckoit cpeanl u Apeiida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapHbple  MeTojbl B (usnueckol  (OMOJOTHUECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOJBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUHA OMOIOITMYECKOT0 M COLMATIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «MeTOoIbl aHTPOTOJIOTUNY, «['0JOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKelneT uenoBeKa W CKeJeT IIMMITaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IPEBO  4YENOBEKa», «ABcTpajtonutTek», «YenoBek  ymensii», «YeaoBek
NPSAMOXOISIINI, «JleHrucoBckuil yenoBek» «Heanaepranbupl», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOTIOLNHN YEIIOBEKa», «Packl UetoBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUdoIOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKICHUSI YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIaH3e,
MOJEIHN TOpPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «M3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJI0BEKA, CBSI3aHHBIX C MPSAMOXOKICHUEM).

IIpakTnueckas padora «/3yueHne KOJIOrMYeCKUX aJanTallil YeII0BEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAOPTraHU3MEHHBIX CHCTEM C OKpY KaloLIel cpenoi

3apoxaeHue U pa3BuTHe 3kojoruu B Tpynax A. 'ymbGonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosoruu. IlosieBble HaOMOAEHUS. DKCOEPUMEHTBHI B DKOJIOTHH:
NpUpoOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTMU. MOHUTOPHUHT
OKPY KaIOIIeH CpeIbl: JTOKAIbHBIN, PETUOHAIBHBINA U TJI0OATBHBIN.

3HaYeHUEe OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEIOBEYECTBA C mMpUpoaor. PopMHUpOBaHUE
AKOJIOTHYECKOMN KYJbTYpPbI U 3KOJOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorun», «Meroabl 3Konoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH uX aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHUECKUE, OMOTHUECKHUE, aHTpOIoreHHbIe. O01me
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[lInpenrens, ). JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKoiorudeckuit daxrtop. JleicTBue
Pa3HBIX YYACTKOB COJIHEYHOTO CHEKTpa HAa OPTaHU3MBI. DKOJIOTHYECKHUE TPYIIIbI
pacTeHUd M >KUMBOTHBIX [0 OTHOLICHUIO K cBeTy. CurHajgpHas poJib CBETA.
DoTONEPUOIU3M.

Temnepatypa kak nsKonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [oMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
nojJiep>kKaHuio BojHOTro Oananca. Knaccudukamnuss pacTeHUN MO OTHOIICHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIIHAs, MOYBEHHA,
rIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco6neHuss OpraHu3MoB K KU3HH
B Pa3HbIX cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie pUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCJIOBUU KU3HU.

’Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHON popme. JKu3HEeHHBIE
dbopMbl pacTeHHil: AEpeBhs, KyCTapHUKH, KYCTapHUYKH, MHOTOJICTHHUE TPaBBHI,
OJTHOJIETHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue pakTopsl. Buabl OMOTHYECKHUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutuszm, koomepaiusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJecTBUs  (Tommueckue, (Qopudeckue, (¢abpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJACHCTBUN JUIsl CYLIECTBOBAHMS OpPraHU3MOB B CpeEle
obutanus. [IpUHIMT KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanumn

Tabmuubl U cxembl: «Ikonorudeckue (axrtopb», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TEmIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOIMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenpl OOWTaHHMS OpPraHU3MOB», «DBHONOrMYECKHE PUTMBDY,
«Kuznennslie popmbl pacTeHuil», « KuzneHHbie OpMbI J)KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTEMA XBOMHOrO Jieca», «llemn mnuTaHus»,
«XUITHUYECTBOY, «ITapazutuzm», «KoHKypeHUus», «CuMOm03»,
«KomMmeHncanuzm.

OOGopynoBanue: repOapud pPacTeHUHW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jM4YHBIX SKOJOTMYECKUX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOUBBIC, TEHENIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], repOaprn U KOJUIEKIUU TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydelia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl TaHHBIX TPYIH, KOJJIEKIUU KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapuu M KOJUICKUMH PACTEHMH M IKUBOTHBIX, OOJIaJalOUIMX YepTamu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIIHUX B PA3IMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopuasi padora «BrbisiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTCHUHN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOIYJIA LMK

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISILIHH. [lonynsauust  Kak
Oouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEM OMOJOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjisinuid. OCHOBHBIE TOKa3aTead MOMYJSIUUMU: YHUCIEHHOCTb, IUJIOTHOCTb,
BO3pacTHasi W TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MNPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckas CTpykrypa nomyssinud. OLleHKa YUCIEHHOCTH MOIYJISLUH.
JluHaMyKa MOMyJsIqUU U €€ peryssiuus. bHoTHYecKMii NMOTEHLMAN MOMYJISALUH.
MonenupoBaHue AMHAMUKY nonyJanuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUSA. Peryssnus YUCICHHOCTH MOMYJISALMNA: pojib (PaKTOpOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKomornyeckoil Huie Buaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbHas U peanTu30BaHHAs HUILIU.

Bun kak cucrema nomyiasiuui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPATETruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JleMoHCTpauuK

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «ODKOJOTMYECKUE XAPAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysinum», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorundeckoi Humu [Jx. Y. XaTunHconay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHust CEeMsiH paCTEHUI K PaCCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOrHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buonenoz u ero crpykrypa. CBsizu Mexay
OpraHu3MaMH B OHOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u certu. AOHOTHYECKHE OJOKHU
skocucTeM. [1ouBBl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIECTB U OTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENU SKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHUECKHE
nUpamMUbl YUCesl, 0MOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnnmakcHnoe cooOuiectBo. bropaznoodpasue u noiaHoTra Kpyropopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvbl Mopet u
oKeanos. Ixocucmemvl MYHOP, 1€co8, CMmenel, nyCmbitb.

AHTPOTNIOTEHHBIE HIKOCUCTEMBI. ATpO’KOCHCTEMA. ATpoleHo03. Paznuuus
ME3K]ly aHTPOIIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

VYpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpoOJACKoW QayHbl. buonormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUN U BEIIECTB MEKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmbl 6030eticmaus 3a2ps3HeHUll Pa3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmsusi. MeTol0IoTHs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMoHCTpaMuA
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «Ctpykrypa  OHOIEHO3a»,  «DKOCHUCTEMa

IIMPOKOJIUCTBEHHOTO Jiecay, « IKOCHUCTEMa XBOWHOTO Jecay, «DYHKIIMOHAIbHbBIE
IPyIIBI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocucteme», «Lenu
nuTaHus (MacTOWIHAS, JAETPUTHAs)», «DKOJIOTHYECKAs MUpaMuia YHCEeI»,
«OKonorudeckas mupamMuia OMOMacChl», «IDKOJIOTHUECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 0onota», «llepBuunas cykieccus», «BoccTaHoBIeHUE Jieca MOCIe
noxkapa», «KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPrUU B arporeHosey, «[Ipumepsl ypoboskocucTem».

OO6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydelia NTHIl U
3Bepeid, repObapuu KyJIbTYpPHBIX H TUKOPACTYIINX PACTCHHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcHs «IKCKypcHUsl B TUIIUYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HSK,
CJIbHUK, HA CYXOJI0JIbHBINA UM TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcusi «IJKCKypCHUsl B arposKocHcTemMy (Ha MOJie WIM B TEIIMYHOE
XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000Jjiouka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJa kKM3Hb. PazBuTHe mpejacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. XKuboe
BeIecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rII00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEII[ECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIAEpoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.



3oHanbHOCTHL OHMocdepsl. [TousTre o 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJMCTBEHHBIE JIeCa, CTENH, CABaHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KiuMar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaja 1
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopot azora B mpupoje»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopona B mpupojie»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «KimMarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiili jgec», «IupokoIrCTBEHHBIN
aecy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit jgecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKITUH >KUBOTHBIX.

Tema 11. YesnoBek u OKpy:Ka0OLIafA cpeaa

OKOJIOTUYECKHE KPU3UCHI W WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AyITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3pymenue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3MeHeHne Kiaumara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
PaCTUTENILHOTO W KMBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJIBI.
Kpacasie xHuru. Oco0o oxpansemblie npuponanbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSl YEJIOBEYECTBA U IMPUPOJBDL.
PanvonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOImKME 3aKOHOMEPHOCTH TIJI00ANBHBIX HSKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCaA U €T0 BEPOSITHBIE MOCIEICTBHSL.

Pa3BuTnEe METOJOB MOHUTOPWMHIA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvlie ungopmayuonnvle cucmemsl, odecneuusaroujue O00CmMyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl
IKopeadbuIUmayuyu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus Mopckux u HazemMHvIX IKOCUCNEM.

JdeMoHcTpanuu

Tabmuibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arps3HeHue TUAPochepb,
«3arpszaenue nouBb», «[lapaukoBeIit A3ddhexT», «Oco00 oxXpaHseMbie TPUPOTHBIC
TeppUTOpUN», «MOJenH yIpaBIsieMOTro MUPay.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWUW M >KUBOTHBIX KpacHoii
kHuru Poccutrickon ®@enepanun, KpacHON KHUTM peTrroHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNCHUI0, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUYECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBbI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUICKHUMU COLUUOKYJIBTYPHBIMU, UICTOPUUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU M HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TPaJULIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXarouUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yueOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK O0YYaIOIIEeT0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
Y MIPABONOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOMU NEIATEILHOCTH MPU CO3TaHUH YIeOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX MW TIO3HABATEIBHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBQ)XXEHHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM SI3BIK M KYJIBTYPY, NPOIUIOE M HACTOSLIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TyXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauuusMu HaponoB Poccun;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAaHUE U peanu3aliysi 310poBOro 1 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHI W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEekKHOro,
OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIbHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOIr0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJIbTYpbl: MNPHUOOpETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYIIKOB M OLIEHKM MX BO3MOJXHBIX IOCJIEICTBHMA IS
OKPYXarOUIEH CPeIbl;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPUOOpPETaEMbIe PU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHY BHJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAOILIEH MPUPOJHOU
cpele, yMeHHe IMPOrHO3UPOBAaTh HEOJIArONPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
IIPEANPUHAMAEMBIX IEUCTBUM U NIPEJOTBPALLATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MIPAKTUYECKOMN JIEATEIBHOCTH 3KOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKOW KYJIbTYphl KaK CPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
GbopMHpPOBaHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXalollleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeOBEKa U
oOIIecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEW M PEIICHHH poliIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJEMBbI  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIEM H
oOecrieyeHusi  Mmepexojla K  yYCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyEeMOi
PU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYUIHOCTH METOJIOB MO3HAHMS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IMOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAINIMX B HEM HM3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKJIIOUEHHMSI HAa OCHOBE HAyuyHbIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0IeM B peabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccien0Banue, HabJoIeHne, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIE
y4ueOHbIE JeHCTBUA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIUOHATBHOW IPaMOTHOCTH M COIMATIBHOMN
KOMIIETEHIIMH  OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYaroUIuXcsl  MCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHbBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TTO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUpPOBaHbl IMO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4ueOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJIbHbIE YydeOHBbIC JEHCTBUA,
pEryJsiTUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI, COBMECTHAS ICSITEIIBHOCTD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBEpPCAJIbLHbIMH yueOHBIMU NMO3HABATeJbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JJOoruvyeckKue JaeMcTBUSI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UpOBaTh  MpodJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(UKAIIUHA, OO0OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIPENCIATh 1IN JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

WCITIOJIb30BATh OMOJIOTUYECKUE TIOHATHUS IS OOBSICHEHUS (DaKTOB U SBJICHHIA
YKUBOU MPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYKIeHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIbHBIE CPEACTBA JIsI TPEACTABIICHHUS CYIIIECTBEHHBIX
CBA3€Hi W OTHOIIEHWH B M3y4aeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKkKe
NPOTUBOPEYHMI PA3HOTO pOJa, BBISABICHHBIX B PA3JIMYHBIX HH()OPMAIMOHHBIX
MCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIN3a HMMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH paOOTY B YCIOBUAX PEATILHOTO, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METOJI0B PEUICHUS TIPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUIBl JACSATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

BBISIBIISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs], HAXOAUTh apTyMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIN MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTUYECKYHO 00JACTH
KU3HEIEITEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEAMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OpUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTepaTtype, OHOJOTMYECKUX CIIOBapsAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAJIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUS], KPUTUYECKH OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;



(dbopMyIpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omonornyeckoil mHGOpMaIMU, HEOOXOTUMOM I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBIICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
OMOJOrnyeckod HHPOpMaLUE: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTEeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpPMYJibl, aOOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1) oOmenme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCUM IO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEJILHO BBINOJHEHHUS MpearaeMoin
3aJ1ayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3HMIMHI JPYTUX YYaCTHUKOB
JIAAJIoTa WK TUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMAT4aTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEILlIeHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 Yje€Ha KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATH IUJIaH JCHCTBUH,



pacmupenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusamnus:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NpPOOJIEM U HUX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaxX IO OTHOWIEHUIO K KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIUsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JieaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pe3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTYallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YyMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHsATHE Ce0A U APYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3€ pe3yJIbTaTOB
NESTENIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTrOro YeJI0BeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro MpeaMmera
«buonorusiy Ha yriayOaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npopunpHOro  oOyueHus:  oOydarouuxcss — Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPa30BaHUIO 3HAHUM, BUJIBI JEATEILHOCTH 10
MOJIYYSHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  palluoOHaJIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJSLUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusi
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 IMOKOJIEHHUS, PACUICIUICHUsI, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss [. MeHngensa, TrOMOJOrMYECKUX PSAOB B HACJIEICTBEHHOU
n3menunBoctu H. Y. BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJIOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
HYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuil, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpPraHOB pACTE€HMI, JKUBOTHBIX, 4YEJIOBEKAa, NPOLIECCOB KU3HEAECATEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHA BeHIeCTB (METab0IM3M), MPEBPAILCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOPUOTreHe3a, MOCTIMOPUOHAIBHOTO PA3BUTHA,
Pa3MHOXKEHHUS,  WHIAUBUIYAIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEHM M UX (QYHKIUSIMH, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GyHKIMUSIME, MEXKIY CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY 3Taamu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM W (EHOTHIIOM, (DEHOTHUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHUi, )KUBOTHBIX M YEIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATH NPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH MIPOIECCAaMU U SBICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

yMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOMIOIATH
npaBuiia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh WX OKCIEPUMEHTAILHBIMU
cpencTBamMu, (GOpMyIUpPYs Ledb WCCIECIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
pe3yNIbTaThI U ACNAaTh BBIBOJBL;

yMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHbIX OOIIECTB, U
nyOJMYHO  TPEACTABIATh  MOJYYEHHBIE  pPEe3yNbTaThl HAa  YUYEHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCTEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
o0acTv GMOJIOTUHU U MEAUIIMHBI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OTIOI0TBOPEHHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHaTbHON
NEATEIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI'0 XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIiayOIsTh MO3HABATENIbHBIHI
WHTEpEC, HAMPABJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH TIpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpraHM3alUsaX CpPETHETO
po(EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.



[IpeameTHBIC pE3yNbTaThl OCBOCHUS y4eOHOTro mpeamera «buonorus» B 11
Kacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHON
KapTHUHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
npobJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOAOIIOIb30BaHUS, U B ()OPMUPOBAHUH LIEHHOCTHOI'O OTHOILIEHHS K MPUPOE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIMX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUcCTeMa, Ouocdepa), OHOIOrMUECKUE TEOpUU
(aBomoniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIMH), YUEHUS
(A. H. CesepiioBa — 0 nyTsx u HampasieHusx sBoitonuu, B.W. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
AKOJIOTUYECKON TUpaMuIbl 3HEpPrum), runore3sl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMA,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucaHue, M3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIICIATh CYLIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM H Ouocdepbl, CTAOMIU3UPYIONIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONATPUUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSHUSL  JBUXKYIIMX  CHJ  DBOJIIOIMM  HAa  TeHO(GOHH  TOMYJISIIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIlpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BELIECTB U IOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBaTh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOLUH,
JIBIKYIIMMH CHJIaMU aHTPOTIOT€He3a, KOMIIOHEHTaAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISITH  OTJIMYMUTENbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHWs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBAaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, €AMHCTBA



YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHEHHS MHOTooOpa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI M UECTIOBEUECTBA;

yMEHHUE penaTh OMOJIOTUIECKUE 3aa91, BHISABIISITh TIPHUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBIICHUSMU, ICTaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB,

YMEHHUE BBIMOJIHATL JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOAATH
npaBuia mpy paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPATh WX OSKCICPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpPMYIUPYs IeIb WCCICIOBAHMS, AaHAJTU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JCNIATh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOruw,
OKOJIOTUU W MEIWIIMHE, MMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJIMYHO  TPEACTaBIATh  MOJYYCHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpAICHUSI
r00albHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTIbHON
JESATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATENbHBI WHTEpPEC, HAMpaBIICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmd U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATLHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 buosorus xak Hayka
2 JKuBble cucTEMBI U UX U3yUYEHUE 2
3 buonorus knetku 0.5
4 XuMHYecKasi OpraHu3anusi KIeTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U NpeBpallleHue S3HEPTUU B 9 |
KJIETKE
7 Hacnencteennas uadopmanus u 9 0.5
peanu3anus e€ B KIETKE
JKu3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['enetnka — HayKa O HaCJIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexkuusi OpraHn3MoB 4 1
16 BuotexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabnsie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
| 3apoKCHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTABICHUN B OMOJIOTHI
Mukpo3BOIIOLHUS U €€ PE3YIbTaThI 14 2
3 Maxkpo3BOIIOLHS U €€ PE3YIbTAThI 6
[IpoucxoxaeHue u pa3BUTUE )KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxxaeHue yenoBeka — aHTPOIOreHe3 10 1
DKoJ0rusl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenoun
Opranusmesl 1 cpesja 0OuTaHUs 1.5
DKOJIOTUSl BUJIOB U MOITYISUN 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas sxocucrema
11 YenoBek U OKpy>Karolas cpeia
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buonorus xak KoMIIeKcHas HAayKa U KaK
9aCTb COBPECMCHHOI'O 06I_HGCTBa

KoauuecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

Jlara

IpakTuyeckue
U3ydeHus

padoThbI

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anus )KUBbIX CUCTCM

Wcropust OTKPBITUS U U3YUYEHUS] KIETKH.
Knerounas teopus

MeToabl MOJIEKYJIIPHOW M KIIETOYHOM
ouonoruu. [IpakTrueckas paboTa
«3ydeHne MeToA0B KJIETOYHON
Ouosnoruu (xpomarorpadus,
anexTpodopes, muddepeHnraibHoe
uentpudyruposanue, [1LP)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MI/IHepaJ'II)HBIG BC€IICCTBA KIICTKH, UX
Ouosoruueckas POJib

Oprannueckue BenecTBa KIeTKH —
6enku. JlaboparopHas pabota
«ObHapyxeHue 6EIKOB C ITOMOIIIBIO
KaueCTBEHHBIX PEaKIIUii»

0.5

CsaoiicTBa, Ki1accuduxanys u GyHKuuu
0enKoB




10

11

Oprannyeckue BenecTBa KICTKH —
YTJIEBOJIbI

OpraHqucm/Ie BCIICCTBA KJIICTKHU —
JIUITU ABI

12

Hyxneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanme
HYKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

0.5

13

14

15

Crpoenne u pynkuun ATO. Ipyrue
nHykieosunrpupocdarsr (HTD)
CexBenuponanue JIHK. Metoapl
TF€HOMMKH, TPAHCKPUIITOMUKH,
IPOTEOMUKHU

Metoabl CTpyKTypHOM GHoI0OrNN

16

17

Tunel knetok. [IpokapuoTndeckas kierka
CrtpoeHne 2yKapuOTHYECKOM KIIETKH.

[TpakTuyeckas padora «3yueHnue
CBOWCTB KJIETOUYHOU MEMOPaHbD»

0.5

18

[ToBepXHOCTHBIN anmapar KJIETKH

19

20

21

OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.
[IpakTuueckas pabora «3yuenue
JABVKCHUSA OUTOINIA3Mbl B PACTUTCIIBHBIX
KIJIIETKax»

[TosmyaBTOHOMHBIE OpPTraHOUABI KJIETKU:
MHUTOXOH/IPHH, TUIacTUIbL. JIaGopaTopHast
pabota «VccnenoBanue mia3Monnsa u
JIeTIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

HeMeM6paHHBIe OpTraHOUAbI KIICTKH

0.5

0.5




22

23

Ctpoenue u GyHKIUH s1Ipa

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
aykapuot. JlabopaTopHas pabora
«M3y4yeHne cTpoeHUs KJIETOK Pa3InYHbIX
OpPraHU3MOBY

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMILISALINS — JIBE
CTOpOHBI MeTaboau3Ma. THIbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTUTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep peakui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «M3ydyeHnue GpepMeHTaTUBHOI'O
pacIleIuIeHHs] IEPOKCHUIa BOAOPOA B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB GOTOCUHTE3A U
XEMOCHHTE32

AHa’poOHbBIE OpraHu3Mbl. Buabl
opoxenus. JlabopatopHas pabora
«CpaBHEHHE MTPOIIECCOB OPOKECHUS 1
JIBIXAHUSD)

AdpoOHBIE OpraHU3MBbl. JTarbl
HHEPIreTUUECcKOro ooMeHa. DHeprus

0.5




MEMOpPaHHOTO I'paIueHTa IPOTOHOB.
Cunte3 AT®: Pabora nporonnoit ATD-
CHHTa3bI

O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI

o TeMe "OOMEH BEIIeCTB U
MIpEBpaIlCHUE SHEPTHH B KieTke" /

32 KonTtponsHast padora o reme "O6meH
BELIECTB U IIPEBPALEHUE SHEPTUH B
KieTke"

33 Peakiiuun MatpuyHOro CMHTE3a
Tpa"cKkpunuus — MaTpUYHBIA CHHTE3

34
PHK

35 Tpancusius u e€ sTarnbl

16 Konupoanue amuHokucnot. Ponp
pubocoM B OMOCHHTE3E OenKa

37 Opranu3zaiys reHoMa y npokapuor u
9YKapuoT

13 MoutekynsipHbIE MEXaHU3MBbI SKCIIPECCUU
TEHOB y 3YKapHOT
Bupycel — HekseTouHble POPMBI JKUZHU

39 u obnuratHble nmapasutsl. [IpakTnyeckas 0.5
pabota «Co3aHue MOJeNIu BUPYCa»

40 BupycHsle 3a001eBaHIs YeI0BEKa,
JKUBOTHBIX, PACTEHUI

A1 HanorexHnonoruu B 61M0I0THU U
MeAUIIHE

42 JKU3HEeHHBIN UK KIETKU

43 Marpuunsiii cuares JIHK




Xpomocomsl. JITaboparopHas pabota

44 «/3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOIIpenaparax»

45 Jlenenue KJI€TKH — MHUTO3
Tunel kneTok. KapuokuHes U IUTOKUHES.
Perynsnus xKU3HEHHOTO LIUKJIA KIIETOK.

46 JlaboparopHas pabota «HabmoaeHue 0.5
MUTO3a B KJIETKaX KOHYMKA KOpEIlIKa JIyKa
(Ha TOTOBBIX MUKpOIIpenaparax)»
O0600menne U cucTeMaTu3alus 3HaHUK
no temaMm "Hacnencreennas uadopmarus

47 U peasinzanus ee B kierke", "JKu3HeHHbIN
nuki kietku" / KontposbHas padoTta mo
teme "Peakiiuu MaTpudHOro cuHTE3a"

48 OpranusMm Kaxk euHOE 11eJI0e

49 Tkanu pacrenuil. Jlaboparopnas pabota 0.5
«3y4eHne TkaHel paCTCHUIN» ’
TkaHU )KMBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHei 0.5
KUBOTHBIX»
Opransl. CucTeMbl OPraHoB.

51 JlaGopaTtopHnast pabora «3yuenue 0.5
OpraHoOB L[BETKOBOT'O PaCTEHUS

52 Omnopa Tena OpraHu3MoB

53 JIBM>KEeHUE OpraHu3MOB

54 IIntanne opranu3mMoB

55 [InTanne NO3BOHOYHBIX KUBOTHBIX.

HI/II_I_ICBapI/ITCJ'IBHaSI CUCTEMA YCIIOBCKAa




56

I[I)IXaHI/IC OpraHnu3mMoB

I[BIX&HI/IC IIO3BOHOYHBIX XUBOTHBIX U

57
YyesioBeKa
58 TpaHcIOpT BEIIECTB y OPraHU3MOB
59 KpoBeHocHas cuctema o3BOHOYHBIX
KMUBOTHBIX U YEJIOBEKA
60 Boinenenue y opranusmMos
61 3amura y opraHu3MOB
62 HNMmyHHas cuctema 4enoBeka
63 PaznpaxkumocTs U peryssiuus y
OpraHU3MOB
64 ['ymopanbHast peryJsius U 3HI0OKpUHHas
cucTeMa JKUBOTHBIX U YelloBeKa
65 DopMBI PA3MHOKEHUS OPraHU3MOB
66 [TonoBoe pa3zmMHOXKEHUE
67 Meiio3
["amerorenes. OOpa3oBaHue U pa3BUTHE
68 HOJIOBBIX KJeToK. JlabopaTopHas pabora 0.5
«V3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»
69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akyajKa OpraHOB U TKaHEH U3
3apO/IBIIIEBBIX JTUCTKOB
71 PocTt u pa3zButne KUBOTHBIX. 0.5

JlaGopaTtopHas pabota «BrisiBieHne




72

73

IMPHU3HAKOB CXOZICTBA SapOI[BII_Heﬁ
IIO3BOHOYHBIX JXMBOTHBIX)

Pa3zMHOXeHME U pa3BUTHE PACTCHUI.
JlaGopaTtopHnas pabora «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

O060011IeHre U cUCcTeMaTHU3alus 3HAaHUN
o Teme "CtpoeHune u QyHKIHUH
opranu3moB" / KontposbHas paboTa mo
teme "Ctpoenue U GyHKIIUU OPaHU3MOB"

0.5

74

Hcropust cTaHOBIICHUS ¥ PA3BUTHS
TCHETHKH KaK HayKu. OCHOBHBIC TTOHSITHS
¥ CUMBOJIbI FeHeTUKH. JlabopaTopHas
pabora «JIpo3zoduna kak 00BEKT
TCHETUYECKUX UCCIICAOBAHMID

0.5

75

76

3aKOHOMEPHOCTH HACIEAOBAHUS
MpU3HAKOB. MOHOTHOpHUIHOE
ckpeuBanue. [Ipaktuueckas pabota
"N3y4yeHue pe3yIpTaToB
MOHOTUOPUAHOTO CKpPEIIUBAHUS Y
npo3o¢uisr"

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBEI
MOHOFI/I6pI/II[HOFO CKpCUINBaHUA

0.5

77

78

AHanu3upyolee CKpeuBaHue.
HenonHnoe nomuHnpoBanue

JurubpuiHoe CKperuBaHue.
[IpakTuueckas padora «M3yuenue
pe3yJIbTaTOB TUTHOPUIHOTO
CKpEUTUBAHUS Y JPO30(HITBI»

0.5




I_II/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI ,Z[I/IFI/I6pI/II[HOFO

79 1
CKpELIUBaHUS

80 CuernieHHOe HaclieIoOBaHUE MTPU3HAKOB 1

81 XpoMOCOMHasI TEOPHSI HACIEICTBEHHOCTH 1

82 I'eneruka nomna 1

83 'enotun kak 1es0CTHAas cCUCTEMA 1

24 ['eneTrueckuii KOHTPOJIb PA3BUTHUS |
pacTeHUM, )KUBOTHBIX U YeIOBEKa

25 M3MeHunBOCTh MpU3HAKOB. Buabl 1
U3MECHUYUBOCTH

86 MoudukaroHHast “3MEHYNBOCTh 1
BapuanmonHslit paa 1 BapualmoHHAs
kpuBas. JJaboparopHas pabora

27 «HMccnenoBanre 3aKOHOMEPHOCTEN 1 0.5
MOIU(PUKAITIOHHON U3MEHYUBOCTH. '
[TocTpoenne BapraMOHHOTO pAIa U
BApUALIMOHHON KPUBOI»

28 ['eHOTHNIMUECKAst U3MEHUHUBOCTD. 1
KomOuHaTuBHAst N3MEHUHUBOCTD
MyTarnmoHHas U3MEHYMBOCTb.

29 [IpakTuueckas pabora «MyTauuu y | 0.5
Ipo30¢h bl (Ha TOTOBBIX '
MUKpOTIpenaparax)»

90 3aKOHOMEPHOCTH MYTAIl[HIOHHOTO i
npouecca. JNUreHEeTHKA U SITUT€HOMHUKA

91 O060011eHre U cUCTeMaTU3alus 10 TeMe 1 0.5

"I'eHeTnKa - HayKa O HACJIEJACTBEHHOCTH U




92

W3MEHYMBOCTH OPTaHU3MOB" /
KonTtponsHas padora no teme "['eneruka"

I'eneruka yenoseka. [IpakTruueckas

pabora "CocTaBieHne U aHAIU3
POAOCIOBHOM"

93

94

95

96

MeToasl METUITMHCKON T€HETUKHT

3HayeHNe MEIUIINHCKON T€HETUKY B
MPEIOTBPALICHUH U JICUCHUH
reHEeTUYECKUX 3a00JIEBaHNN YeI0BEKa

OCHOBHBIC TTOHATHS CEJICKIUH.
JlaboparopHas pabota "M3yueHue copToB
KYJbTYPHBIX PACTEHUI U TIOPOJT
JTOMAIIHUX KUBOTHBIX"

Mertoabl CeICKIIMOHHON pabOTHI.

JlaboparopHas pabdota "H3yuenue
METOJIOB CEJIEKIIMU pacTeHuin"

0.5

0.5

97

JlocTv>KeHMs CeJIeKIMN PACTEHUN 1
#KUBOTHBIX. [IpakTHueckas padota
"IIpuBuBKa pacTeHHi"

98

99

100

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHNE
TEHETUYECKUX PECYPCOB

buorexHoorus Kak Hayka 1 OTpaciib
npousBojcTBa. [IpakTuyeckas pabora
"N3yueHne 0ObEKTOB OMOTEXHOJIOTHH"

OCHOBHBIC HANPaBJICHUS] CHHTETHUCSCKHUI
OuoJIOruun

0.5

101
102

XpOMOCOMHaSI 1 I'CHHAaA WHXCHECPHA

MeauuuHCcKue OMOTEXHOJIOTUU




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5




11 KJIACC

KonuyectBo yacos DJIeKTPOHHbBIE
Ne aTa ugposbie
/i Tema ypoka Beero Konrposbnbie IIpakTHyeckue f:syqe}mﬂ :)Iﬁl()l;l;OBaTeJILHLIe
padoThI padoThbI pecypenr
1 OpomonmonHas teopus Y. lapsuna 1
) JIBMIKYIIIME CUIIBI BOJIFOLIMU BUIOB 110 Y. |
Hapsuny
3 Bboprba 3a cymecTBoBanue, |
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPOIBOJIIOLMS U MaKPO3BOIFOLIHS
6 [Tomynsius — srneMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
. Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BrIsiBIeHNE H3MEHUYNBOCTH Y '
0cobeil 0IHOTO BUa»
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLIUN 1
9 O¢dext ocnoBarenst. dpdexr 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. N30y nomysuui: |
reorpaduyeckasi, OnoJorudecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN )

(bakxTop 3BONIIOLIUU




12

13

14

15

16

[TonoBoii oTO60Op

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopaTopHas paborta «3yueHue
apoMop(}O30B ¥ UIAMOATATITAIIHN Y
pacTeHUi U KUBOTHBIX)

[Tpumeps! nprcTIOCOOICHHH Y
OpraHu3MoB: Mopdoiornieckue,
¢dusnonornueckue, ONOXMMUICCKHE,
noBeneHueckue. JlaboparopHas paborta
«[IpucrocobieH s OpraHU3MOB U UX
OTHOCHUTEIIbHAS 11€JIECO00Pa3ZHOCTD)
Bun, ero kpurepuu u CTpyKTYypa.
Jlaboparopnas pabota «CpaBHeHHE
BHUJIOB TI0 MOP(OJIOTHUECKOMY
KPUTEPHIO»

CrpykTypa BH1a

0.5

0.5

0.5

17

18

Bunoob6pazoBanue kak pe3yibrar
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIUU U
MU ACMHUOJIOTNH

19

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHHA 3BOJIFOIUN

20

21

buoreorpaduueckre METOIbI H3yICHHS
ABOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YYCHHUA
9BOJJOINH




MounekynsipHO-TeHEeTHUECKHE,

22 OHMOXMMHUYECKUE U MaTEMATUUECKUE
METO/Ibl U3YUEHUS SBOIIOLUN
23 OO61mre 3aKOHOMEPHOCTH BOJTIOIUH
24 AnantuBHas paguaius.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIIMU
25 Hay4nble rHIOTE3bI MPOUCXOKACHUS
JKM3HU Ha 3eMiie
26 JloHay4HbIe PEeACTABICHUS O
3apOKICHUM JKU3HU
7 OcHOBHBIE 3TaIbl HEOPTaHUYECKON
DBOJIIOLUN
28 ['unoTe3sl 3apoKICHUS KUZHU
Ucropus 3emiiu 1 MeTOABI €€ U3YUYECHUSI.
29 Jlaboparopnas pabota «/3ydyenue u 0.5
OIIMCAHHUE MCKOIIAEMBbIX OCTATKOB
JIPEBHUX OPTAaHU3MOBY»
30 HauanbHele Tars! opraHndeckon
DBOJTIOIUN
31 OBOMIOIUS DYKApUOT
OCHOBHBIE 3TAITbI YBOIOIUN
1 pactutenbHOro mupa. [lpaktTuueckas 0.5
pabora «3yuenne ocooeHHOCTEH '
CTPOEHHUSI pACTEHUI Pa3HBIX OTACIIOBY»
13 OCHOBHBIE 3TAIbI YBOJIOLUHN JKHBOTHOTO

Mupa




34

35

DBOJIIOIHS )KUBOTHBIX. [IpakTrdeckas
pabora «3y4uenne ocoOeHHOCTEH
CTPOCHUS MO3BOHOYHBIX ) XUBOTHBIX»

PazBuTue xu3Hu Ha 3emMJie 10 Hpam U
repuo1am

0.5

36

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3UCHI ITPOLLIOTO

37

38

39

40

CoBpeMEHHBIH 3KOJOTMYECKUI KpU3HC,
€ro 0COOCHHOCTH

COBpCMeHHaH CUCTCMA OPraHu4CCKOro
Mupa. OCHOBHBIE CHCTEMaTHUECKHE
IpyHIibl OpTraHu3MOB

O0o001IeHNe ¥ CHCTeMAaTU3alns 3HAHUN
1o TeMaMm "MUKpPO3BOJIOIUS U €€
pe3yabTaThl", "Makpo3BOIIOLHUS U €€
pe3yabTathl"/ KoHTponbHas paboTa 1o
Teme "DBomonus"

AHTpONOJIOTHSI — HayKa O 4EJIOBEKE

41

42

43

PazButue npencrasnenuii o
MPOUCXOXKJICHUN YEIT0OBEKA

MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
pabota «M3yueHue ocobeHHOCTEN
CTPOEHUS CKEJIeTa YeJIOBEKa, CBA3aHHBIX
C MPSMOXO0KJICHUEM

I[BI/I)KYH_[I/IC CHJIBI aHTPOIIOTCHE3a

0.5

44

CooTHOIIEHNE OMOJIOTHUYECKUX T
COIMATILHBIX (JaKTOPOB B aHTPOIIOTCHE3E




45
46

OcCHOBHEBIE CTaguu aHTPOIIOTCHE3a

IlajmeoreneTuka u najeoreHOMHUKa

47

48

9BOJ’II-OI_[I/IH COBpPEMEHHOI'O Y€JIOBCKA

UYenoseueckue pacel. [Ipakrrudeckas
pabota «/3ydyeHne s3KOIOrHuecKux
aJlanTanui 4eJoBeKay

0.5

49

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

50

51

3apO)K,I[eHI/Ie H Pa3BHUTHUC DKOJIOTUH

Mertoab! sxkonoruu. Jlabopatopras
pabota «/3y4eHne METO10B
IKOJIOTHYECKUX HCCIIEIOBAHHUI»

0.5

52

3HadyeHne YKOJIOTMYECKUX 3HAHUN I
yeJoBeKa

53

54

Dkosorudeckue HpakTopsl

Abunotnueckue gakropsl. CBET Kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «BblsiBiIeHHE MPUCTIOCOOICHUI
OpPraHMU3MOB K BIIMSIHUIO CBETa

0.5

55

AbGuoTtndeckue daktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.
Jlaboparopnas pabota «BrisiBienue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI»

0.5

56

Abuotnyeckue gpakropsl. BnaxHocTh
KaK 9KOJOTHYECKUHA (PaKTop.
JlaGopaTopHas paboTa « AHATOMHUYECKUE

0.5




0COOEHHOCTH paCTeHI/Iﬁ M3 pa3HbIX MECT

oOuTaHUS

57 Cpensl 0OuTaHUSI OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 JKuznennsie GopMbl OpraHU3MOB 1

60 buotuueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aNMOIEUCTBUAM

61 JUISl CYLIECTBOBAHMSI OPIrAaHU3MOB B Cpezie 1
oOuTaHus

2 DKOJIOTUYECKHE XapaKTEPUCTUKU I
MOMYJISIUN
OcHOBHBbIE MOKA3aTENN HOMYJISILNN:

63 YHCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U 1
I10JIOBAsi CTPYKTypa
OcHOBHbIE TIOKa3aTeNN MOMYJISIIUN:

64 POXKJ1a€MOCTh, TPUPOCT, TEMI POCTA, 1
CMEPTHOCTh, MUTPAIIUU

65 OKosorudeckasi CTpyKTypa MOIyJIssIun 1

66 JluHamMKKa MOMYJIALNN U €€ perysaius 1

67 KpuBsle pocTa 4nCIEHHOCTH MOMYJISALHH. |
KpuBbie BBDKUBaHUS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 JlaGopatopHnas pabora 1 0.5
«IIpucrnocobneHust ceMsiH pacTeHUH K '
pacceyeHuIo»

69 Bun xak cucrema nonmyssiuid 1

70 3aKOHOMEPHOCTH MOBECHHS U MUTPALIUI |

KHNBOTHBIX




71 Co00111€CcTBO OpPraHu3MOB — OMOIICHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

7 KpyroBopoT BemiecTB u MOTOK SHEPTHH B
9KOCHCTEME

74 OcHOBHbBIEC TTOKA3aTEIN SKOCHUCTEMBI

75 DKOJOrM4eCKUe MUPaMHIbL

76 N3menenns cooOIecTB — CyKIIECCHHI
[IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI

77 03ep U peK. DKOCUCTEMBI MOpEH 1
OKEaHOB

73 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTEIEH, ITyCThIHb

79 AHTPOIOTreHHbIE SKOCUCTEMBI
Ypboakocucremsl. [IpakTudeckas padbora

80 « 3ydyenue u onvcanue 0.5
ypOOIKOCHCTEMBI
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCHCTEMaX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

%) Pa3HBIX TUMIOB Ha CyOOpraHN3MEHHOM,
OpraHU3MEHHOM, MOMYJISIIIHOHHOM U
9KOCHCTEMHOM YPOBHSIX

23 buocdepa — obuieruianerapaas
o0oouka 3emiau

84 VYuyenue B. . Bepnanckoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS

o6uochepsl




KpyroBopoTsl BeriecTs u

86 OMOTCOXMMHUYCCKUE ITUKITBI

27 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocTh 6uocheps

89 DKOJIOTUYECKNE KPUZUCHI U UX TPUUUHBI

90 BosneiicTBue denoBeka Ha onochepy

91 AHTpPONIOreHHOE BO3JEHCTBUE Ha
paCTUTENIbHBIN U KUBOTHBIA MU

92 OxpaHa npuposl

93 OCHOBHBIE TIPUHITUIIBI YCTOHYHBOTO
Pa3BUTHS YEJIOBEUECTBA U IPUPOIBI
PanmonansHoe npupoAonoib30BaHNE U

94 coXpaHeHHEe OMOJIOTHYECKOTO
paszHooOpasus 3eMiau
O06001eHre U cucTeMaTU3alys 3HaHUN
1o TemMaM "DKOJIOTus - HayKa O
B3aMMOOTHOIIEHHUSIX OPTraHU3MOB JIPYT C
JIPYTOM U HaJIOPTaHU3MEHHBIX CHCTEM C

95 OKpyXxaroien cpenoit”, "Opranusmsl u
cpena ooutanus", "IKOJIOTHS BUIOB U
nonyJsus”, "IKoI0rus cooOIIECTB.
Dxonoruueckue cuctemsl", "bruocdepa -
riobanpHas sxocucreMa” / KonTposiabHas
pabota no Teme "Dkonorus"

96 PesepBHBIil ypok

97 PesepBHbIi1 ypok

98 PesepBHBIil ypok




99 Pe3epBHbIil ypok 1
100 PesepBHbIil ypok 1
101 Pe3epBHbIil ypok 1
102 Pe3epBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102 735

I[TPOTPAMME







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUU COBpPEMEHHOM
€CTECTBCHHOHAYYHOH KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
U pCIICHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKUX,
1 YKOHOMHYECKUX, YKOJIOTHYECKUX MPOOJIEM YeJIOBEUECTBA, a TAKKe B
pEIICHUH BOIMPOCOB PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBaHUN IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIJIC POCCUHCKUX U 3apYOCIKHBIX YUEHBIX — OHOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenne cucremoil 3HaHMH 00 OCHOBHBIX METOJaX Hay4yHOI'O
IMMO3HaHHs, UCII0JIb3YCMBIX B OMOJIOTHYECKUX HCCIICAOBAHUAX XHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMCAaHWE, HU3MEpPEHHE, IPOBEICHUE
HaOroieHuil); crocob6aMu BBISABICHUS M OLIEHKH AHTPOIOT'€HHBIX
W3MEHEHUH B PUPOJE.

2 YMmenune BBIJIBUT'aTh TUIIOTE3bI, IIPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMH, (GOPMYIMPYsS LeNb HCCIEAOBaHUs, AaHAIM3UPOBATh
MOJIyYEeHHBIE PE3YJIbTAThl U JIEJaTh BHIBO/BI.

BrisBaenne 3aBHCHMOCTH MCXKAY HUCCICAYEMbIMU BCJIMYHMHAMU,
00BsICHEHUE MOTYUYEHHBIX PE3yJIbTaTOB U (OPMYJIUPOBAHNE BBIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TGOPI/Iﬁ 1 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKUX 3HaHMM, KOTOpas
BKJIIOUAET: OCHOBOIIOJIAraoIe OMOTIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(’KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, MOMYJIALUS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METaboIM3M, TOMEOCTa3, KIIETOUHBI HIMMYHHUTET,
OuocuHTe3 Oenika, OWOIOIMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCITPOU3BEIECHNE, HACJIE/ICTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);
Oouonorudeckue Teopuu: kierouHas Tteopus T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KJ1OHaIBHO-CEIEKTUBHOIO MUMMYyHHUTETA [1.

3pJ’II/IX, n.N. MC‘-IHI/IKOBa, XpOMOCOMHas TCOPUA HACICACTBCHHOCTU

T. Moprana, 3akoH 3apoabiieBoro cxojactsa K. bapa, apostonionnast




teopusa Y. JlapBuHaA, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
anTponoreHe3a Y. [lapuna; teopust 6uoreonenoza B.H. Cykauéna;
yuenue H.M. BaBuioBa o neHTpax MHOTrooOpasusi U MPOUCXOKICHUS
KyJbTYpHbIX pactenud, yuenue A.H. CeBepuoBa o0 nyTix u
HapaBIIeHUSAX dBoItoIMH, yueHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (emMHOOOpa3Wsi  MOTOMKOB  MEPBOIO  IMOKOJICHUS,
pacIICIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEIOBAaHUS ITPU3HAKOB
I'. Menpnens; CUEMIEHHOIO HacleqOBaHUs NMPU3HAKOB U HApYILIEHUS
cuerieHuss reHoB T. MopraHa; TIOMOJIOTMYECKMX psAIOB B
HacjaeacTBeHHOM wu3MeHunBocTd H.M. BaBmioBa;, reHEeTHUYECKOTO
paBHoBecus [Ix. Xapau u B. BaiinOepra; 3apoapliieBoro cxojactea K.
bapa; Ouorenernueckuii 3akon . ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaumMyMa FO. JIubuxa, 3xo0rnyeckoi nupamMmuabl 4Yucedm,
OMOMAacCCHl M DHEPTHUH);

rurnote3bl (koauepatHoi A.W. Omapuna, nepBuyHoro OyiboHa JIx.

Xonpeiina, mukpocdep C. Dokca, prbdo3uma T. Uek)

YMmenune peuiaTtb IMOHMCKOBBIC O1oJI0ruYecKue 3aaa4u; BBISABIIATH
MNPUIUHHO-CJICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHMOJIOTMYECKHMH O6T:>€KT3MI/I, nponeccaMu M ABJICHUAMU; [OCJIATH
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHHWU IMOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATHL 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX TUIIOB
HaCJICAOBAHWA IIPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'H B 3KOCUCTEMAX (I_ICHI/I IIUTaHWs, ITMIICBLIC CeTI/I)

YMeHue ycraHaBIMBaThb B3aUMOCBSI3M MEXKIY CTPOEHHUEM U
(GYHKUIMAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OpraHamMu u
CUCTEMAMM OpPraHOB y pAacTEHU, )KUBOTHBIX MU YEJIOBEKA; MEXIY
sTanamMu oOMeHa BEUIECTB; dTalaMH KJIETOYHOTO [IUKJIA U ) KU3HEHHBIX
IUKJIOB  OpPraHU3MOB; JTanmaMH 3MOPHUOHAIBHOTO  PA3BUTHS;
TEHOTHIIOM U (EHOTHNOM, (EeHOTUIOM U (aKTopaMH Cpe.bl
oOuTaHMSA;  TpOIecCaMd  SBONIONMHK;  ABIKYLIIUMH  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTAMHU  pa3IUYHbIX  JKOCHUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICNSTh CyIIeCTBEHHBIC TPU3HAKH:

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJHOKICTOUHBIX
¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
n Ouocdepbl; CTpPOCHUS OPraHOB W CHCTEM OPTaHOB PACTCHHH,

KHUBOTHBIX, YCIIO0BCKaA, IIponeccoB KHU3HCACATCIIBHOCTH,




MPOTCKAIOIMIUX B OpraHu3Max paCTCHHﬁ, JKHUBOTHBIX M YCJIIOBCKA,
OMOJIOTMYECKUX TMPOIECCOB: OOMEHa BemecTB (MeTaboim3M),
WHPOPMAIIUU U TIPEBPAIICHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, ME#103a, FaMeTOreHe3a, YMOpPHOreHe3a, HocTIMOPHOHAIEHOTO
pa3BUTHA, Pa3MHOXKCHUSA, WHAWBUAYAJIBHOI'O Pa3BUTUSA OpraHHU3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOIIETro, IBMKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOI0 OTOOpa; ajuIoNaTpUYecKoro u
CUMIIATPUICCKOT'O BI/II[OO6pa3OBaHI/I$I; BJIMAHUA ABHWXXYIIUX CHII
OBOJIONMK HAa TEeHOMOHJ  MOMYJIIMH;  MPHCIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, 4YepEeIOBaHHS HAIPABICHUN

9BOJIIOLIMHA,; KPYTOBOPOTA BEIICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUS BBIICHATH CYLIECTBEHHBIE MPU3HAKU
BHPYCOB, KJIETOK IIPOKApUOT K DYKApHUOT, OMHOKJIETOYHEBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, BUJIOB, OMOTEOLICHO30B U DKOCUCTEM;
0COOCHHOCTH MPOLIECCOB 0OMEHa BEIIECTB ¥ MPEBPAIICHIS DHEPTHH B
KJeTKe, (poToCHHTE3a, MIACTUYECKOr0 M YHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MHTO03a, MEH03a, OIUIOJIOTBOPEHUS, pa3BUTHS U
Pa3sMHOXKEHUs1, UHIMBUAYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTe€He3a),
OOpBOBI 3a CYILECTBOBAHUE, €CTECTBEHHOT'O otoopa,
BUJI000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BJIMAHUSA KOMIIOHCHTOB JKOCHUCTEM, AHTPOIIOTCHHBIX
U3MEHEHMH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOpPOTa BEIIECTB

U TIPeBpaIleHUs YHEPTUH B Onocdepe

VYmeHne HCII0JIB30BaTh COOTBETCTBYIOIIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl JOKa3aTelbCTBA
POJICTBA OPTAaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIT; B3aUMOCBS3HU
OpraHU3MOB U CpeIbl OOWTAaHUS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOIMMOCTH  3JI0pOBOro  oOpasa  KH3HH, COXpaHEHHUs
pa3sHooOpa3usi BUJOB M SKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHUS

MIPUPOJIBI U YEIOBEYECTBA

YMeHHe KpPUTHYECKH OIICHHBATh HH(POPMAIUIO OMOJIOTHYECKOTO
COJIEpXKaHUS, HHTEPIPETUPOBATh ITHUYECKUE ACMIEKThI COBPEMEHHBIX
UCCIIEIOBaHN B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI100anbHbIe JKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

buonorusa xax HayKa. JKuBble cucTeMbl U X HU3YUYCHUC

1.1

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIGKCHAsi Hayka. buonormyeckue Hayku H
u3ydyaemble UMHU npoOsembl. DyHIaMEHTaIbHbIE, TPUKIIAJHbIE U TTOWCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (HDOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOM
kaptunbl mupa. [Ipodeccuu, csa3anubie ¢ Ouonorueid. 3HaueHue OHMOJIOTUU B
MPAKTUYECKOW JESITENIbHOCTA YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT uzydenust ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€MHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTh, CIOKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, U3BMEHYUBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3anuy KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BO, 9KOCHCTEMHBII
(buoreonienoTuueckuii), Ouochepusiii. Ilporeccel, MpoUCXoasAIe B >KUBBIX
cucremax. OCHOBHBIE TIPHU3HAKU KUBOTO. JKH3HB Kak ¢opMa CyIIeCTBOBAHHUS

MaTepuun

Mertoabl Ouonornueckoi Hayku. HabmiojeHue, H3MepeHHE, SKCIEPUMEHT,
cucTeMaTu3anusa, MeTaaHanus3. IloHaTHe O 3aBHCHMMOW W HE3aBUCHMOM
nepemeHHou. IlnanupoBanne skcnepumenTa. IlocraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotes3a. Ilonatue BbIOOpDKM U €€ AOCTOBEpHOCTb. Pa3bpoc B
Ouosiornyeckux AaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJIbTaToB.
[IprunHEl HCKaXEHUS PE3yJbTATOB dKcnepuMeHTa. [IoHATHE cTaTHCTHYECKOro

TECTAa

Knerka kak Ouojorudeckas cucTemMa

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANBHAS €UHUIA )KUBOT0. MlcTOprs OTKPBITUS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. BupxoB). OCHOBHbBIE MOJOXEHUS COBPEMEHHOW KIETOUYHOU
TEOPHH.

Meroapl  MOJIGKYJISApHOH M KJIETOYHOHW  OWMOJOTHMH:  MHUKPOCKOIIHS,
xpomarorpadusi, 31eKTpodopes, METOI MEYEHBIX aTOMOB, U depeHInalIbHOe

L[eHTpI/I(I)yFI/IpOBaHI/IC, KYJIbTUBUPOBAHUC KJICTOK




2.2

23

XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKPO- U YIBTPAMUKPOAJIEMEHThL. Boja u
e€ poJb Kak pacTBOPUTEINS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAHUU KIIETKH,
TEIUIOPEryIauud. MUHepallbHbIe BEIIECTBA KJIETKH, UX OHOJOrHYecKasi poJb.
Ponb kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKHUCIOTHBIM COCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAsS
CBA3b. BTOpuyHas, TpeTHuYHas, YeTBEpTUYHAsl CTPYKTypbl. JleHaTypaunus.
CgoiictBa 6enkoB. Kimaccudukarmus 6enkoB. buonorndeckue ¢pyHKIMu OEIKOB.
VYrueBonsl. MoHOCaxapuabl, IUCAXapPUABI, OJUIOCAXApPUAbl U ITOIMCAXAPUIBL.
OO0muit TUTaH  CTpoeHWS ©  (PU3UKO-XMMUYECKHUE CBOWCTBA YTJIEBOJIOB.
buonoruueckue GyHKIUU YTI€BOJIOB.

Jlunuaer. ['mppodunbHO-ruapodoOHBIE cBOlicTBa. Kitaccudukammss JumuaoB.
Tpurnuuepunsi, dochomunuabl, BOCKH, crepouabl. buonorndyeckue GpyHKIun
munuaoB.  OOmue cBOMCTBA OMOJOIMYECKMX MeEMOpaH — TEKy4decTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TOTYIPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruapl. [Ipunnun komruiementapaocth. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitras cimpanb. MecroHaxoxaeaue u ononorndeckue ¢pynkmuu JTHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenne monekyiasl AT®. Makposprudyeckue cBsa3u B Mojekyine ATO.
buonoruueckue ¢pynkuuu AT®. BoccraHOBIEHHbBIE TEPEHOCUUKH, UX (PYHKIMH
B kierke. CekBennpoBanue JTHK.

CrtpykTypHast O6uosiorusi: OMOXMMHUYECKHE M OMO(PHU3UYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT

Tunsl KJIETOK: JyKapuoTHdeckas U Ipokapuornueckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHUsI KIETKH.

Crpoenue npokapuoTuueckon kiaeTku. Kierounas creHka OakTtepuil u apxew.
OCoOEeHHOCTH CTPOEHHUSI TeTepoTpOoPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dYKAPUOTHYECKOW KieTkH. [lmazmaruueckas
MeMOpaHa (razmanemMma). CTpyKTypa Iia3MaTHaeckoi MeMOpansl. TpaHcmopt
BEIIECTB 4epe3 IIa3MaTU4YecKylo MeMOpaHy: MacCUBHBIA (Iuddy3us,
obneruénnass auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBINH AKTUBHBIN
Tpancmopt). [lomymponuriaeMocts MemOpanbl. PaGota HaTtpuii-KaJineBoro
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIMU KIETOYHOW CTEHKH PACTECHHA, TPHOOB.

[Muromnazma. Iluto3ons. Llurockener. J[BuwykeHue nuroriasmel. OpraHousl
kieTkd. OgHOMeMOpaHHbIE OPraHOW[bI KIJIETKH: 3HJOIJIa3MaTUYecKas CeTb

(BIIC), anmmapat [Nombaxu, TU30COMBI, UX CTpOoeHHE U GYyHKIHH. B3anMocBs3b




O0JTHOMEMOpaHHBIX OPraHOUOB KIETKU. CTpOCHHE TPAHYISIPHOTO PETHKYITyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [mamkuit
(arpanynsipHbIi) SHIOMIA3MaTU4YecKuil peTukyiayMm. CekperopHas (yHKuUS
annapata ['onpmxu. TpaHcnopT BewecTB B KieTKe. Bakyonu pacTuTenbHBIX
kietok. Kiierounslii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHJIPUH, TUIACTH/IBIL.

Crpoenve u (GyHKUUU MUTOXOHIpUM U miactufl. llepBuuHble, BTOpUYHBIE U
CIIO)KHBbIE  IJIACTHIIbI  (DOTOCHHTE3UPYIOIIMX  AYKApUOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannsie opranouasl kinetku CrpoeHne u (PyHKIMHM HeMeMOpaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpodunameHTb. MBbIIIEYHbIE KIIETKH.
Muxkpotpy6ouku. Kietounsiii nentp. CTpoeHHe M ABWKEHHE >XTYTHKOB U
pecHrYeK. MUKpOTpyOOUKH UTOILIa3MBL. LleHTproh.

Snpo. Obonouka sapa, XpOMaTHH, KapuoIIa3Ma, SAPBIIMKA, UX CTPOCHHE U
bynkiuu. SnepHsiit 0enkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACMONOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XxpoMaTuHa — TUCTOHBI.

Knerounsle BxmtoueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIIETOK JYKapuoT

(pacTuTeNbHOM, )KUBOTHOM, TPUOHOIT)

24

AcCCUMWJISIIAS U TUCCUMIJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIi. YyacTHe Kucaopoga B OOMEHHBIX
nporeccax. ODHepreTuueckoe obecrieueHue KIeTku: npeBpamieHue ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep pPEeaKIUil KIEeTOYHOTro
Merabonm3ma. DepMeHTHI, UX CTPOCHHUE, CBOWCTBA U MEXAHU3M JCHCTBUSA.
Kodepmentsl. Omnuumst (epMEHTOB OT HEOPraHMYECKUX KaTaln3aToOpOB.
benku-aktuBaTopel W OENKU-UHTUOMTOPBHL.  3aBHCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINI OT pa3InYHbIX (PAKTOPOB.

IlepBruHBIil CHMHTE3 OpraHMYecKMX BemecTB B Kietke. PotocuHTre3. Poib
XJIOpOIJIacToB B mporecce ¢orocuHTe3a. CBeToBas M TeMHOBas (hasbl.
ITponykTuBHOCTH (poTOCHHTE3a. BnusHue pasnuuHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XeMOCHHTE3. Pa3znoobpaszue OpraHNU3MOB-XEMOCHHTETHUKOB:
HUTpUUIHMPYIOLUE OaKTepuH, Kelle300aKTepur, cepoOakTeprH, BOJOPOIHBIE
OakTepuy. 3HaUEHUE XEMOCHHTE3A.

AHa’pobHble opranu3mbl. Bunel Opoxkenus. Ilpogyktbl OpokeHUs U UX
UCIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OOIE3HEH.

AdpoOHBIE OpraHU3MBL. DTarbl YHEPreTu4eckoro ooMeHa. IloaroroBuTenbHbIM

atarn. [ mukoan3 — 6ECKUCIOPOHOE PACIICTUICHNUE TITFOKO3HI.
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buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. Poiab MUTOXOHIAPHUHN B
mporeccax — OWOJIOTMYECKOTO — OKUCIeHusa.  lukinyeckue — peakiuu.
OxucnurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOro MyTH 0OMEHa

BEILIECTB Iepes aHadPOOHBIM. D (HEKTHUBHOCTh SHEPTETUUECKOTO0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUAX
MaTpUYHOTO  CHUHTe3a.  Peanusanus  HacleACTBEHHOW — WHGOpMaIuu.
I'eneTnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpu4Hblid cuHre3 PHK.
[IpyHIMIBI  TPAHCKPHIIIUUA: KOMIUIEMEHTApPHOCTh, aHTHIAPAJUICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocuHTe3e Oenka. YcioBus 6uocuHtesa 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B OuocuHTE3E OenKa.

Opranu3zanys reHoMa y TpOKapuoT M SYKapuOT. PeryIsiiusi akTHBHOCTH TCHOB
y npokapuoT. ['unoresa onepona (®@. XKako0, K. Mano). Perynsuust oOMeHHbBIX
mporeccoB B kieTke. Kietounslit romeocTas.

Bupycel — HekIeTodHble OPMBI KU3HU M OOIUraTHbeie mapa3utel. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycuble 3a0601eBaHus yenoBeka, KUBOTHbIX, pacteHuit. CITN, COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

Knerounblif 1ukn, ero mnepuoisl M peryimsuusa. Murepdaza u  Mutos.
Oco0eHHOCTH MPOLIECCOB, NMpoTeKaromux B nHTepdase. IloaroToBka KieTku K
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JJHK — perumkanus. Ilpunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTHUIAPAIJIEIbHOCTD.
Mexanunsm pernkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepa3a. XpOMOCOMHBIM HaOOp KIETKM — KapHOTUM. JWUIUIOMIHBIA U
rafmjouAHbI  Habopbl XpoMocoM. ['omonoruuyHsle XpoMocoMmsl. [lomoBbie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a M MIPOUCXOJSAIINE B HUX MPOIIECCHI.
Tunsl muTo3a. KapuokuHes u nuTOKMHE3. brojormdeckoe 3HaueHHE MUTO3A.
Perynsuus muTOTMYECKOro LHMKIA KIeTKU. lIporpammupyemasi kieTodHas
ru0esp — anomnros.

(DYHKI_[I/IOHaJ'H)Haﬂ TCHOMHKA

Opranusm Kak OMoJIOrHYecKas CUCTeEMa

3.1

O)IHOKJ'I €TOYHBIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBIC OPTraHU3MBIL.
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@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKJIIOYash BEreTaTWBHOE) U
nojoBoe. Buasl 0ecnonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIISAIHA,
(bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBble kneTku, wiM ramersl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocom B Meinosde. Kpoccunrosep. buonormyecknii
CMBICJI M€H03a U MOJIOBOTO ITponecca. Meio3 v ero MeCcTo B )KU3HEHHOM LIMKJIE
OpPraHUu3MOB.

IIpenzapoapieBoe pa3Butve. ['amerorenes y >kuBOTHbIX. Ilo0BBIE Kene3bl.
OOpa3oBanue ¥ pa3BUTHE TMOJIOBBIX KieToK. CrepmaroreHe3 M OOTeHes.
Crtpoenne moyoBBIX KIETOK. OIUIOJOTBOPEHHE M SMOPUOHATIBHOE pPa3BUTHE
KUBOTHBIX.  CrocoObl  OIJIOJOTBOPEHMs:  HapyXKHOE,  BHyTpEHHEe.
ITapTeHorenes.

WnpuBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
KMBOTHBIX (Ha mpuMepe IarymkH). Ipooienne. Tumbt gpodnenuns. OcobeHHOCTH
Ipo0JIeHUs MJICKOIUTAIOIIMX. 3apo/IbIIEeBble JTUCTKU (racTpyssauus). 3akiaaka
OpPraHoB M TKaHEW M3 3apOAbIIIEBBIX JIMCTKOB. B3anMHoe BiMsHHE dYacTel
pa3BuBarolIerocs 3apojbiia (3MOpUOHANbHAsT MHIAYKIMS). 3akiajgka IulaHa
CTPOEHUS KMBOTHOI'O KaK PE3yJIbTaT HEPapXUUECKUX B3aUMOACUCTBUI TI'€HOB.
BnusiHue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKpPYXKAIOLIEH
cpenpbl.

Poct u pasButrue >xuBOTHBIX. IlocTamMOpuonanbHblil mnepuox. Ilpsimoe u
HenpsiMoe pas3BuTHe. PaszButue ¢ meramopdo3oM y O€ClO3BOHOYHBIX H
II0O3BOHOYHBIX JKMBOTHBIX. bHONOrmueckoe 3HaueHHE NPSIMOIO U HENPSIMOTO
pa3BUTHSA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUMbl pocTa )KMBOTHBIX. DaKTOPbI
peryJsiiiM pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U YesloBeKa. [leprnoibl oHTOreHe3a yenoBeka.
PasmHoxkenne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3oBaHue CIOp B TMpolecce Meiosa.
lI'amerorenes y pacreHuil. OIUIOJOTBOPEHHE U pPa3BUTHUE PACTUTENBHBIX
Opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEHU. MeXaHM3MBbl PEryJsillud OHTOTEHE3a Yy pACTEHUH H

JKHUBOTHBIX

HCTOpI/IH CTAHOBJICHUA U Ppa3BUTUA TCHCTUKHW KaK HayKH. OcHOBHEBIE
TCHETHYCCKHE IMOHATHSI U CHUMBOJEL. [ OMOJIOTHYHBIC XPOMOCOMEI, aJlJICJIBHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, HOMHH&HTHBIIZ n penecanHmﬁ IMPU3HAK,
roMo3uroTa, rerepo3urora, 4YucTas JIMHUA, FI/I6pI/L[[BI, I'CHOTHII, (I)CHOTI/IH.
OcHoBHBIC MCTOAbI I'CHCTUKMH: T I/I6pI/I,Z[OJ'IOF PI‘-ICCKPIIZ, HHTOHOFHQCCKHﬁ,

MOJIEKYJIIPHO-T€HETHYECKUI
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Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzpens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUiIo JOMHHHpPOBAHWSL.
Bropoii 3akoH MeHnaens — 3aK0H paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananusupyroiee ckpemuBanue. [IpoMexxyTOuHbId XapakTep HacjeIOBaHMS.
Pacuiennenue npu3HakoB Mpy HEMOJIHOM JJOMUHUPOBAHUH.

JurubpuaHoe ckperniuBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBHUCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[UTONOrMYECKWE  OCHOBBI  JUTHOPHIHOTO
CKpEIIUBaHUS.

CueruienHoe HacnenoBaHue mnpusHakoB. Paboter T. Moprana. CuemnnieHHOE
HacJe0BaHUE T€HOB, HAPYIICHHE CLEIUICHHS MEXAy IeHaMu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OINpeiesieHus: mojia. AyTOCOMbI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporaMeTHblid noJi. ['eHernueckas
CTPYKTypa MOJOBBIX XpomMocoM. HacnenoBaHue NPU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [IneioTponus — MHOXKECTBEHHOE JICCTBUE
refa. MHOXECTBCHHBIN ajjieu3M. B3auMoaelCcTBHE HeEaICIbHBIX ICHOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

B3aumoneiictBue reHotuna W cpensl  mpu  (opmupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIE NPU3HAKUA. Buabl
VM3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACJIEICTBEHHAS.

MoudukanonHas  U3MeHUMBOCTb. Pomb  cpensl B (pOpMUpPOBaHUU
MoAM(UKAMOHHOW M3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Mou(UKalMOHHOM
M3MEHYHUBOCTH.

I'enotunuyeckass u3MeH4YMBOCTh. (CBOMCTBA T'€HOTUIMYECKOH H3MEHUMBOCTH.
Bubl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MyTal[HOHHASL.
KomOunatuBHasT W3MEHUYMBOCTh. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTH. POSTh KOMOMHATUBHON N3MEHUYMBOCTH B CO3JJTaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesiax OAHOro BU/a.

MyranuoHHas U3MEHUYNBOCTb. BU/IbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE M WHIYLMPOBAHHBIE MyTalUH. SIEepHBIE M LUTOIIA3MATUYECKHUE
MyTanuu. CoMaTH4YeCKWE M IOJIOBbIE MyTalMd. [IpuunHBI BO3HUKHOBEHHS
MyTalui. MyTareHsl W WX BIWSHUE HAa OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOIO TIpoLEcca. 3aKOH T'OMOJIOTMYECKMX PAJOB B HACIEICTBEHHOMN
m3menunBoctn  (H.U. Bagsunos). BHesdnepHas  M3MEHUYMBOCTH M

HacCJICACTBEHHOCTD
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3.6

Kapuotun wyenoBeka. MexayHapoaHass mHporpamMma HCCIIEIOBAHUS TE€HOMa
yesoBeka. MeToabpl  M3yueHUsT TEHETHKM 4YeJIOBEeKa: TI'eHEaJOTHYECKH,
OJIM3HEIOBBIH, [IUTOTCHETHYCCKUH, MTONYJIAIIMOHHO-CTATUCTUICCKUH,
MOJICKYJISIpHO-TeHeTHYeckui.  COBpeMEHHOE  OMpeleieHUE  T'eHOTHIIA:
IMMOJIHOTCHOMHOC CCKBCHHUPOBAHUC, TCHOTHUIIMPOBAHUEC, B TOM YHCJIC C TIOMOIIBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS — YeIOBeKa. I CHHbIE W
XpOMOCOMHBIE  0OJIe3HHM  4eloBeka.  bonesHum ¢ HaACIIEACTBEHHOM
MIPEIPaCIOI0KEHHOCTHIO. 3HaUYCHUE MEIUITMHCKON TeHETUKH B MPE0TBPAIICHUH

U JICUEHHH I'eHEeTUYCCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U ceseKkuus. 3apoKICHUE CEICKIMU U JIOMECTHKALMU. YYEeHHe
H.J. BaBwioBa 0 LEHTpax HPOUCXOXKIEHHS M MHOrooOpazus KyJIbTYPHBIX
pactenuil. Ponb cenekuuu B CO3aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, nmopona, mTaMM. 3aKOH TOMOJIOTMYECKMX PAIOB B HACIEACTBEHHON
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue A5t CENEKIMOHHON padoThlI.
Metoapl ceneKnMOHHON paboTbl. VCKyccTBEHHBI OTOOp: MAaccoBBI U
UHAMBUIYalbHbIM.  OTanmbl  KOMOMHAaUMOHHOW  cenekuuu. VcnblTanue
npousBoauTesiell mo motoMcTBy. OTOOp MO TEHOTHUILy C HMOMOILBIO OLIEHKU
(eHoTHIa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ ToMoIIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METO/1 CEJIEKIIMOHHON paboThl. PaguannoHHbIi
U XMMHUYECKMH MyTareHe3 KakK HMCTOYHHUK MyTaluil y KyJbTYpHBIX (hopMm
opraHusmoB. lcrnonp30BaHME T'€HOMHOIO pPENAKTHUPOBAaHUS U  METOZOB
pekomOuHanTHBIX JJHK a1 momyuenus ncxoMHoro Matepuaa Jjisi CEJIeKINH.
[omyuenne nonmuruionoB. BHyTpuBHIoBas rubpuanzanus. bianskopoacTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'eteposuc u ero npuunnsl. Vcnons3oBanue rerepos3uca B cenekuuu. OtnanéHHas
rubpuan3aius. [lpeononenue Oecrutonusi MEXBHIIOBBIX THOPHIOB. JloCTHKEeHUs

CEJICKIIMY PACTEHUI U KUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOT MU, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPIaHU3MbI, WX XapaKTepUCTUKa. TpaaullMOHHAas OHOTEXHOJOTHS:
xje0oneyeHre, IOMyYeHHE  KHUCIOMOJIOYHBIX  MPOAYKTOB,  BHHOJIEINHE.
MukpoOuonorndeckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKHX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHast W TeHHas WHKEeHepusa. VCKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpyupoBanne pekoMOunHaHTHBIX JIHK. JlocTmwkeHuss W mepcreKTUBBI
XpOMOCOMHOW ¥ TE€HHOM WHXeHepuu. MeaulnuHckiue OHOTEXHOJIOTHH.

Hcmonbs30BaHNE CTBOJIOBBIX KJIETOK




Cuctema 1 MHOTOOOpa3ue OpraHMueCcKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpunmuns! kinaccupukanuu opranuzMoB. OCHOBHbBIE
cUCTeMaTUYeCKHe I'PYIIbl OPraHU3MOB.

OCOOGEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0OTHOKJICTOUYHbIE TPUOBI, OJJHOKJIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble  opraHu3Mbl.  JIBMKEHHME  OJHOKJIIETOYHBIX
OpPraHu3MoOB: aMEOOHIHOE, JKI'YTUKOBOE, PECHUYHOE. 3aIlIUTa Y OJHOKIETOUYHbIX

OpraHnu3MoOB. Pa3,[[pa}KI/IMOCTB Y OOHOKJIETOYHBIX OPIraHU3MOB. Takcucel

MHoroknaeTounble  pacTeHus. B3auMocBs3p  4acTed  MHOIOKIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPIaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. Tkanu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHHWYeCcKas.
OcobeHHocTH cTpoeHMs, (YHKIMH M pacnojoXeHHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIe ¥ FeHEpAaTUBHBIE OpraHbl pacTeHUH. DyHKIMY OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BUKeHHEe MHOTOKJIETOYHBIX PACTEHUIA: TPOITU3MBbI
n Hactuu. [lormomenue BOXBI, YIVIEKMCIIOIO I'a3a M MHUHEPAIBHBIX BEIECTB
pacteHusmu. J{pixanue pactenuil. Auddysus razoB yepe3 HOBEPXHOCTh KIETKH.
TpancnopTHele cucTeMbl pacTeHui. Bbinenenue y pacreHuil. 3ammura y
MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpeacrBa MacCUBHOM W XMMHUYECKOU
3auThl. OUTOHIMIBI.

PasgpaxkxuMocTh U perynsanus y opranusMoB. PazgpakumocTs U perymisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEI€ BeliecTBa U UX 3HAUCHHUE

MHOroKJIETOYHbIE  KUBOTHBIE. B3aMMOCBSA3p YacTei MHOTOKJIETOYHOTO
opraHnusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOI'O OpraHui3ma.
OpranmsMm kak eauHoe 11ennoe. 'omeocTas. TkaHu )KMBOTHBIX U YelIOBEKa. TUITHI
JKAUBOTHBIX TKaHE: JSIUTENHAIbHAsA, COCIUHUTEIbHAs, MBIIICYHAsA, HEPBHAs.
OcoOeHHocTH CTpoeHHs, (QYHKIMA W paACHOJOKEHUs TKaHEW B oOpraHax

JKHUBOTHBIX U YCJIIOBCKaA

Oprasbl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPTaHOB U CUCTEM OPTaHOB.
Omnopa Ttena opranu3moB. CKeneTbl OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbIlt 1 BHyTpeHHU ckeneT. CTPOCHUE W TUITBI COSTUHEHUS
KOCTEH.

JIB>KEHME MHOTOKJIETOYHBIX JKUBOTHBIX. [Iutanue xkuBOTHbBIX. IluTanue
MMO3BOHOYHBIX )KMBOTHBIX. J[pIxanue kuBOTHBIX. KoxxHOe nbixanue. XKabepHoe

M JIETOYHOE JbIXaHUE.




5.1

5.2

53

54

JIpIXaHue IMO3BOHOYHBIX JKUBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
NETKUX TO3BOHOYHBIX KUBOTHBIX. JlpIXaTeNbHAs cUCTEMa YelloBeka. MexaHu3M
BEHTWSILMKM JIETKUX Yy HOTHL M MIEKONMTAIOMMX. TpaHCOpT BeUIECTB Yy
OopraHu3MoB. TpaHCHOPT BelIeCTB Yy *KMBOTHBIX. KpoBeHOCHas cucrema u eé
opranel. KpoBeHocHas cucTteMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIICHUs. DBOJIOLUOHHBIE YCIOXKHEHUS CTPOCHUS KPOBEHOCHOU
CHCTEMBbI [T03BOHOYHBIX >KMBOTHBIX. BbleneHnue y opranu3moB. Beigenenue y
KUBOTHBIX. CoKpaTuTesbHble Bakyoiau. Opransl BbiieneHus. CBs3b MOJIOCTH
TeJla C KPOBEHOCHOM M BBIICIIUTEIILHON CUCTEMaMu. BhisieieHue y mo3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpoBBI M HX
IIPOU3BO/IHBIE.

PaznpaxuMocTb 1 peryJisinus y opraHu3mMoB. Pazipa)kuMocThb y OJJTHOKJIETOYHBIX
opranu3zMoB. Takcucel. Pa3zgpaXumMocTh W peryisinusi y MHOTOKJIETOYHBIX
pacteHuii. PocToBbI€ BElIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas perysiuus y MHOIOKJIETOUHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTnenbl. DBOMIOLMOHHOE YCIIOKHEHHE CTPOCHUS
HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm misi 3p¢GeKTUBHON (HYHKIHMOHATBHOU
aHHOTAllUM  TeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPTaHNU3MOB, paCTeHI/II\/'I, JKMBOTHBIX U YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €T0 3JO0POBbLE

OpraHsl ¥ CUCTEMBI OpraHoOB 4eoBeKka. OTAebl TOJIOBHOTO MO3Ta ITO3BOHOYHBIX
KUBOTHBIX. Peduekc u pedaexkropHas nayra. be3yciioBHbIE U YCIOBHBIE
pednexcel. I'ymopaiibHass peryisuus M SHIOKPUHHAs CHUCTEMa >KMBOTHBIX M
qenoBeKa. JKene3pl 3HTOKPUHHON CUCTEMBI U MX TOPMOHBI. JleficCTBHE TOPMOHOB.
B3auMocBs3p HEPBHOM M 3HAOKPUHHOW cucTeM. ['mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycnoBHbIe 1 yCIO0BHBIE pedIeKChI

3ammTa opranusma ot 6ose3nei. mmyHHas cucrema denoBeka. KieTounslit u
TYMOpaJbHBIH UMMYHUTET. Bpoxn€HHbIN, NpuoOpeTEHHBIN crenupuieckuii
UMMyHHUTET. Teopus KIOHaIbHO-CeNeKTUBHOrO uMMmyHHTeTa (I1.Opnux,
®.M.bepuer, C.Toneraa). BocnamurenbHble OTBETHI OpraHU3MOB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUl

KpoBeHnocHas cucrema u €€ opranbsl. Cepale, KpOBEHOCHBIE COCYIbl U KPOBb.
Kpyru kpoBoobparienus. Pabora cepaiia u e€ perynsuus

Hpixanue 4yenoBeka. Jluddysus razoB depe3 MOBEPXHOCTh  KIETKH.
JpixarenbHas cucTEMa 4elloBeKa. JlpIxaTenbHass MOBEPXHOCTh. Peryisius

neIxanus. J{prxarenbHbie 00bEMBI




5.5

[InmeBaputenbHas cucreMa 4denoBeka. OTAenbl MUIEBAPUTEIBHOIO TPaKTa.
[InmeBapurenpHble  Keie3bl.  BHYTPUIIOIOCTHOE M BHYTPUKIIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl um ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢bynkiuonupoBanue HeppoHa. OuibTpalus, ceKpelus 1 00paTHOE BCaChIBAaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIACJIICHUA. O6pa3OBaHI/IC MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIOBEKa: MbImedyHas cucreMa. CKeleTHBIE MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHNS KOCTEN
Teopus 3Bontonuu. PazButue xnu3HU Ha 3emie

OpomonmonHass Teopus Y. Jlapeuna. Ilpenamnocbulku  BO3HMKHOBEHMS
napsuHu3Ma. JKu3Hp 1 Hay4dHas aearenbHocTs Y. JlapBuHa.

JiBuokylre cuiibl 3BoNtoIuM BUAOB 10 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HAacJEACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmienne cuateTnaeckoi Teopun 3Bomonnu (CTI). Heirpansnas Teopust
sBostorK. CoBpeMeHHast 3BOJIIOLIMOHHAs OUOJIOTUsl. 3HAUEHHE YBOJIIOLUOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KApTUHBI MUpa

[lomynsauus kak 3jIeMEHTapHas €AMHMLA HBOJOLUUA. COBPEMEHHBIE METOJIbI
OLIEHKU T'€HETHYECKOro Pa3sHOOOpa3usi U CTPYKTYpbl MOMyisuuid. M3meHenue
reHo)oHAa MOMYJIALMU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJIECHUE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaitnbGepra.

OneMeHTapHble (DAKTOPbl (JIBMXKYIIME CHIIBI) S3BOMIONMUA. MyTarMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHs 4YacTOT ajulefedl B momyaauusx. O¢¢ekr
OCHOBATEIIS. Murpanuu. WM3onmanusa  momymsui: reorpaduueckas
(mpocTpaHCTBEHHas1), OMoaoruueckas (pernpoayKTUBHAs).

EcrectBeHHbIii 0TOOp — HampaBisooumii  ¢axkrop sBomouuu. Dopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYLIMM, CTaOMIM3UPYIOIIMN, pa3pbIBAIOIIMMA
(nm3pynTuBHbIN). [TonoBoit oT6Op.

IIpucnocoOaeHHOCTh ~ OpPraHU3MOB ~ Kak  pe3yjibTaT  MHUKPOIBOIIOIHUH.
Bo3HukHOBeHHE  NpHCIIOCOONEHWM y  opraHuzMoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiaennii y opranu3MoB. OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum U cTpykTypa. BumooOpa3oBanume Kak pe3ysbTar
MHUKpPO3BOJIOIMH. M30msmus — kiroueBoi dakTop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIONIU3AIHS,

rubpuan3anys). M TeTbHOCTh 3BOTIOIMOHHBIX MTPOIIECCOB.




6.3

Mexanu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Poinb 3BOMIONIMOHHON OMOJIOTHHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
Onopa3Hoo0pa3us. MUKPOIBOMIONUS U KOABOIIOLHUS MAPA3UTOB U MX XO35€B.
MexaHu3Mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHus] MaKpO3BOIONHHU. [laeoHTOIOTHYeCKHEe METOIBI U3yUCHUS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckue MeTo b U3ydeHus 3BooLuN. CpaBHEHHE (IIOPHI U (hayHbI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emian. Buabi-sHnemMuxu
U PEITUKTHIL.

OMOpPHUOIOrMYECKUE M CPAaBHUTEIbHO-MOP(OIOrHYECKUE METOJbl H3Yy4EHHUS
HBOJIONUH. ['€eHEeTHYeCKHe MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TIOSBICHUS
OBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M  aHAJOTMYHBIE OpTaHBI
PynmumenTapuble  oprambl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl HW3YyYEHHUS  DBOJIOIHH.
I'omosnoruynsie reHsl. COBpeMEHHbIE METO/Ibl OCTPOCHUS (PUIIOT€HETUYECKIX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH U BOJIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) IBOMONHHA. HeoOpaTHMOCTh IBOJIFOIIHH.

AﬂaHTI/IBHaH paauanus. HepaBHOMepHOCTL TEMITIOB 3BOJIFOITUH

6.4

Hayunble rumore3bl NpPOUCXOXKJEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMusa.  JloHayyHble — NPEACTABIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mnore3a MOCTOSHHOIO CaMO3apOXKICHHUS JKM3HH M €
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnannanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3TaIlbl HeOpraHuueckoi sBomoruu. [lnanerapHas (reosoruueckas)
HBOJIOIMSA. XUMHUYECKass 5BOMIOLUSA. AOUOTCHHBIM CHHTE3 OpraHUYECKHX
BemiectB u3 Heoprannyeckux. Ompir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nonumepoB u3 MoHoMepoB. KoanepsatHas runoresa A.M. Onapuna, runoresa
nepsuyHoro OynpoHa Jxk. XonneiiHa, reHeTnueckas rumote3a ['. Mémrepa.
Pu6o3umsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanme
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Hcropust 3emnu u MeToasl €€ u3ydeHus. Vckonaemble OpraHU4ecKUe OCTATKH.
I'eoxpononorus u e€ meroapl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHoIOrnYeckas 1Kaja: S0Hbl, 3pbl, IEPUOBL, JTIOXH.

HauansHele 3Tansl opranndeckoil s3pomtonnd. [losBienne n 3BorOnMs MEepBhIX

KJIETOK. OBomonus Metaboin3ma. BO3HHMKHOBEHHE TMEpPBBIX HSKOCUCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHajJor NepBbIX Ha 3emie
coobmiectB. CTpomMaTonuTsl. [IpoKaprOTH U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuot (cuMOMOreHe3). DBOJIIOLUUOHHOE MPOUCXOXKICHHE
BUpYycOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpraHUM3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'pYyIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHUid. OCHOBHBIE apoMOpP(O3bI
pactenuii. Bbixoa pactenuii Ha cymry. llosiBlieHMEe CHOPOBBIX pAcTEHUU U
3aBoeBaHue MMH cymd. CemeHHble pacTeHus. [IpoucxoxaeHue LBETKOBBIX
pacTeHui.

OCHOBHBIE ATalbl 3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
Ttunos. [lepBrie XOpa0BbIE )KUBOTHBIE. JKH3HB B BOJI€. DBOIIOLKS TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentwmii. [IponcxoxaeHne MICKOMHUTAIOMNAX U
ntuy. [lpunnun xmrodeBoro apomopgo3a. OcBoeHHE OECIO3BOHOYHBIMU U
[M03BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3emiie IO ApaM U IEPUOJIaM: apXel, IPOTepO30ii, Maaeo3oi,
Me3030H, KaiiHo30il. OOmas xapakTepuCTHKa KJIMMara U Te0JIOTUYECKUX
npoueccoB.  IlosiBneHMe W pacuBeT — XapaKTEpHbIX  OpPraHU3MOB.
VYrneoOpa3oBaHue: €0 YCIOBUS U BIMSHUE HA Ta30BbIil COCTaB aTMOC(EPHI.
MaccoBble BBIMMpAHUSI — JKOJOTMYECKHE KpHU3HChl mpouuioro. [IpuumHbl 1
CIIEJICTBUSI MAcCOBBIX BhIMUpaHUil. COBpEMEHHBIN 3KOJIOTMUECKUIM KPU3UC, €T

0CO0EHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoasl aHTpornonorud. CTaHOBJIEHHE
IIPEICTaBICHUN O MPOMCXO0KIEHUH YeroBeka. COBpEMEHHBIE HAYUHBIE TEOPUH.
CxoncTBO 4enoBeKa C KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YENOBEKa C  KUBOTHBIMU:  CpPaBHHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU3M0JI0TO-O0MOXUMHYECKHE,
noBefeHueckne. OTiMuus YenoBeka OT JKUBOTHBIX. IIpsmoxoxzaeHue wu
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOIOBHOTO MO3ra U BTOPOH
CUTHAJIbHOW CHCTEMBI.

JBuxymire cuibl ((akTopbl) aHTPOIIOTE€HEe3a: OMOJIOTUYECKUE, COLMANbHBIE.
CooTHolleHrne OMOOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOreHE3E.
OCHOBHBIE CTaUM aHTPOIIOreHe3a. ABCTpPAJONUTEKH — JBYHOTME IIPEIKH
moned. YenoBek yMenbld, NepBbIe HM3TOTOBIEHUA OpyAuill Tpynaa. Yemosek
MPSIMOXOJISAIIMKA W TIEPBBIM BBIXOJ JIOAEH 3a mpenensl Adpuxu. Yemosek
reiaensoeprckuii — oOIui MpeloK HeaHAepPTaIbCKOrO YelIOBeKa M YeJoBeKa
pazymHoro. YenoBek HeaHAEPTAIbCKUM KaK BHJ JIFOJEH XOJIOJHOTO KJIMMAaTa.
UenoBek pa3yMHBI COBPEMEHHOTO THIIA, JEHUCOBCKUU YEJIOBEK, OCBOEHHUE

KOHTHHEHTOB 32 MpeneiaamMu AQpuki.




DBOJIIOLUSL COBPEMEHHOTO 4YeJoBeKa. EcTecTBeHHBI OTOOp B MOMYJISIMIX
4enoBeka. MyTalmoHHbIH nporiecce U noauMopdusm. TlonynsioHHbIE BOIHBL,
npeiid reHoB, Murpanus 1 «3pQext ocHoBaTess» B MOMYJISALMIX COBPEMEHHOTIO
YeJI0BEKA.

UYenoseueckue pacel. [loHatne o pace. boisbmme packl: eBponeouaHas
(eBpaszuiickasi), aBCTpaJIO-HErpouJHAsi (PKBATOpUAlIbHAsl), MOHTOJIOUIHAS
(a3uarcko-amepukaHckasi). Bpems u myTtu pacceneHusl 4eaoBeKa IO IUIaHETe.
EnunctBO 4yenoBeweckux pac. HayuHas HecOCTOSITEIBHOCTb —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSM OKPYXKAroOIIEH Cpessl.
Bnusinue reorpaduueckoit cpenbl U apeiida reHOB Ha MOpdonoruio u

(bI/ISI/IOJ'IOFI/IIO YCJIOBCKA

OKOCHCTEMEI U IMpucymue MM 3aKOHOMCEPHOCTU

7.1

Pasnens! u 3agaun sxostorun. CBsi3b 3KOJOTUU C IPYTMMH HayKaMU.
Mertoabl 3konorun. IloneBble HaOMIOAEHHUS. DKCIEPUMEHTHl B 3KOJOTMH:
pUpPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPY’KaIOIIEH CpeIbl: TOKAIbHBIN, pErHOHAIBHBIN U TTI00aIbHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX JneiictBusa. Knaccupukarms
HKOJIOTUYECKUX (HaKTOpOB: aOMOTHUYECKHE, OWOTHYECKHE, AaHTPOINOTCHHEIE.
OOue 3aKOHOMEPHOCTH JAEUCTBUS 3Kojoruueckux (axropos. IlpaBuio
munumyma (K. [mpenrens, FO. JIubux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnueckue akropsl. CBeT Kak 3KoJoruueckuit ¢pakrop. [eiicTBue pa3Hbix
YYacTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKUE TPYIIIBI
pacTeHM M JKUBOTHBIX II0 OTHOIIEHHIO K CcBeTy. CHUrHalbHas poJib CBETa.
DOTONEPUOIU3M.

TemnepaTypa kak »dkojoruueckuil ¢akrop. JleficTBue Ttemmeparypbl Ha
opranusmsl. [IoMKHI0TEpMHBIE U TOMOWOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okomoruyeckuil (akrop. IlpucnocoOnenuss pacteHuil K
MoJIepXKaHuIo BogHOro Oamanca. Kiaccudukanus pacTeHH 10 OTHOILEHUIO K
BoJie. [Ipucnocobienns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAsA, HA3EMHO-BO3AYLIHas, MOYBEHHas,
rIyOMHHAs TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMHUYECKUE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpHcrocoOiieHHsT OpraHu3MOB K
KU3HU B Pa3HBIX CPEIaAX.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE H
roJu4HbIe pUTMBI. [Iprucroco6IeHHOCTh OPTaHU3MOB K C€30HHBIM H3MEHEHUSIM

YCJIOBUU KU3HU.




Kuznennsie Gpopmbl opranuzmoB. [lousTue o xuzHeHHou dopme. Ku3HEHHBIE
(OpMBI pacTeHUN: JEPEeBbs, KYCTAPHUKHU, KYCTAPHUIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKHN3HEHHBIE POPMBI dKUBOTHBIX: THIPOOHOHTHL, F€OOMOHTHI,
a’poOnoHTHL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢axTopsl. Buasl OHOTHUECKUX B3aUMOJCHCTBUI: KOHKYPEHIIHSA,
XHMITHIYECTBO, CUMOMO03 U ero ¢opmbl. [lapasutusm, koomnepanus, MyTyaInu3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJCHCTBUS  (Tommueckue, Qopuyeckue, GHadpuyeckue). 3HaAYCHUE
OMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBaHUS OPraHMU3MOB B cpele

obutanus. [[pUHINI KOHKYPEHTHOTO UCKIIIOUCHHS

7.3

DKOJIOrM4eCKHe XapaKTepUCTUKH nomyasuuu. [lomymnsaus kak Ouonorunyeckas
cucrema. Poib HEOHOPOAHOCTH cpelibl, PU3HUecKrX 0apbepoB U OCOOCHHOCTEH
O610JI0oruyu BUI0B B (POPMHUPOBAHNUN IPOCTPAHCTBEHHON CTPYKTYPbI MOMYJISALMHA.
OcHOBHBIE ITOKA3aTeIM MOIMYJISLMNA: YUCICHHOCTb, IUNIOTHOCTh, BO3pacTHas U
II0JIOBAsl  CTPYKTYpa, pOXKAAEMOCTb, NPHUPOCT, TEMII pPOCTa, CMEPTHOCT,
MUTpaLys.

Okosorudeckas CTpykTypa mnomyisauud. OneHka 4YHMCIEHHOCTH IOILYJISILMM.
JlnHaMyKa MONMyJISIIUU U €€ perysiiusa. buoTuyeckuii NOTeHIMal MOMYJISLHH.
MopenupoBanne auHamMuku —nonyisnud. KpuBele pocTa  YHCIEHHOCTH
nonynsanuu. Kpussle BeDKHBaHMS. Peryisnus 4YMCIEHHOCTH NMOMYJISALUUI: POJIb
(GakTOpOoB, 3aBUCALIMX M HE 3aBUCIIIUX OT IUIOTHOCTH. OKOJIOTHYECKUE
cTpateruu BUJOB (r- u K-cTparerun).

[TonsitTue o0 »sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkosorndeckor Humu JIk.M. Xaruynncona. PasMepsl dkosornueckou
Humu. [ToreHnuanbHas U peaan3oBaHHAas HULLIN.

Bun kak cucrema mnomynsuuil. Apeanbl BUAOB. Buabl M MX JKU3HEHHBIE
CTpaTernu. 3aKOHOMEPHOCTH  TIOBEIEHUS M  MUTpPAlUUil  JKUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBsi3u MexXIy
opraHuzMamMu B OuolieHO3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHANBHBIE OJOKH OPraHU3MOB B IKOCUCTEME: MPOIYLIEHTHI,
KOHCYMEHTBHI, peAyleHThl. Tpoduyeckue ypoBHHu. Tpoduueckue Lenu u ceTu.
AOGuoTtndeckue 010k 3kocucteM. [1ouBbI U Wbl B 9KocucTeMmax. KpyroBopot
BEILECTB U ITIOTOK YHEPTUU B DKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KocucTEMBI. buomacca u npoaykuus. JKOIOIrMYECKHe
MMpaMH/Ibl YUCeN, OMOMAaCChl U YJHEPTHH.

HanpaBrieHnHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u

BTOPUYHBIC CYKNCCCHMU U HUX IIPUYHHBI. AHTpOHOI“GHHLIG B03IIGI\/JICTBI/ISI Ha




cykueccuu. KnmmakcHoe —cooOmiectBo.  buopasnooOpasume ©  HONHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPOIMOTEHHBIE 3KOCHCTEMBL. ATPOIKOCUCTEMA.
ArporeHos. Paznuuuns Mexay aHTpOIIOr€HHBIMH U PUPOTHBIMU 3KOCUCTEMAaMH.
VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opozckas ¢iopa
u ¢ayna. CuHaHTpomm3amus TrOpOJACKOW ¢ayHbl. buonorudeckoe
XO35IIICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
[TepeHoc PHEPIrUM U BELIECTB MEXKY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpPraHU3MOB, TIOMYJSIHMA H DKOCUCTEM B YCIOBHAX €CTECTBEHHBIX U

AHTPOIIOI'CHHBIX BO3)ICI>1CTBPII>1

7.5

buochepa — oOmeruranerapras 00oyo4ka 3eMiid, TOE CYIIECTBYET WU
cyluecTBoBana xu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKupoe BemecTBo Ouocdeps! U ero PyHKINU.
3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdepbl. OcobeHHOCTH OHOChepsl Kak
rnobanpHOM  SKOocucTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTbl BemecTB M OHOreOXMMHUYECKHE IHKIbI (yriepojaa, as3ora).
PurmuanoCTS siBIIeHMI B Onocdepe.

3oHanpHOCTE Onocdepsl. [lonsarue o 6mome. OCHOBHBIE OMOMEBI CYIIN: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE M HIMPOKOIHMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTenbHBIA W
KUBOTHBIN MHpP OMOMOB CYIIIH.

CtpykTypa ¥ (QyHKIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTCHIHATIA U

O6uochepHbIx QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX TPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3ayIIHOM cpenbl. OXpaHa Bo31yXa. 3arps3HEHUE BOIHOM Cpelbl.
Oxpana BoJHBIX pecypcoB. Pazpymenue noussl. OXxpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPONIOT€HHOE BO3ACHCTBUE HA PACTUTENBbHBIA M JKUBOTHBIM Mup. OXpaHa
PacTUTEIBHOIO M KMBOTHOTO MUpa. OCHOBHBIE NPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansemble mpupojnsie Teppuropun (OOIIT).
Borannueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbBIE TNPUHIUIBI YCTOMYMBOIO pAa3BUTHS YEIOBEUYECTBA W MPUPOJIBL.
PanmonanbHOoe  MPUPOAONOIB30BAHME M COXpaHEHHE  OHOJIOrMYecKOro

paszHooOpa3ust 3eMiau




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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