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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma no yue6HOMY mpenmery "buonorus" (nanee - OMOJOTHS) HA YPOBHE CPEIHETO
obmiero obpazoBanus pazpaboTana Ha ocHoBe DenepanbHOTO 3akoHA OT 29.12.2012 Ne 273-03
«0O06 obpazoBannu B Poccuiickoit @enepanuny, PI'OC COO, Konuenuuu npenoaaBanus yaeo0HOTO
npeamera «brooTrs» U OCHOBHBIX TOJIOKEHUH (eepanbHOi paboydeii mporpaMMbl BOCTIUTAHHSL.

VYuebnsbiii npenmer «buosorusy yriayonéaaoro yposHs u3ydenus (10—11 xmaccer) siBisercs
OJIHUM W3 KOMIIOHEHTOB MNpeAMeTHON obnactu «EcrecTBeHHO-HayuHble HpeaMeTsl». CoriacHo
nosnoxxeHustMm @I'OC COO npodunbHblie ydeOHbIE MPEIMETHI, U3y4aeMble Ha YIIIYOJIEHHOM YPOBHE,
SBJITFOTCST criocobom auddepenimanim o0ydeHUsT Ha YpOBHE CpPEAHEro oO0mero oOpa3oBaHUs U
MIPU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEKJY OCHOBHBIM OOLIMM, CPEIHUM OOIIMM, CPEIHUM
npodeccHOHATBPHBIM M BBICIIMM O0pa3oBaHMeM. B TO ke BpeMmsl KaXAbIH W3 ITUX Y4eOHBIX
MpeIMETOB JOJDKEH OBbITh OpPHUEHTHPOBaH Ha IPUOPUTETHOE pelleHne o0pa3oBaTeNbHBbIX,
BOCIIUTATENbHBIX W pPAa3BUBAIOLIUX 3ajlad, CBS3aHHBIX € NpodopuUeHTalueil oOyuaromuxcs u
CTUMYJIMPOBAHUEM MHTEpECca K KOHKPETHOM 00JacTU HAay4yHOTO 3HAHMsI, CBA3aHHOTO ¢ OMOJIOTHEH,
MEIHUIMHOM, SKOJIOTHEN, TICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebHomy npeamery "buonorusa" naér mpeiacrtaBieHHe O LM U 3ajJadax
n3ydeHus ydyebHoro mpenmera «buosorus» Ha yriyOa€HHOM ypoOBHE, ompenenser o0s3aTenbHoe
(MHBapMaHTHOE) TMpPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpUpOBaHHWE IO pas3fesiaM U TeMmaw,
pacnpeziesieHue Mo KjiaccaMm, peKOMEHIyeT MOCeI0BaTeNbHOCTh U3YyUeHHs] yueOHOTro MarepHana C
y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKK Y4eOHOI0 Mpolecca, BO3PACTHBIX
ocobeHHocTel o0yJaromuxcs. B mporpamMme o GMOJOTUYU peann30BaH NPUHIUI IPEEMCTBEHHOCTH
C U3y4YeHHEM OWOJIOTHM Ha YypPOBHE OCHOBHOTO 0OIIero ooOpazoBaHus, Omaromaps ueMy
MIPOCMATPUBAETCSl HAMPABICHHOCTh Ha TOCJENyIolllee pa3BUTHE OUOJIOTHYECKUX 3HAHUM,
OpUEHTUPOBAHHBIX HAa (HOPMHUpPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, SKOJOIMUYECKOT0o
MBIILJICHUS, IPEICTAaBICHUNA O 3I0pOBOM 00pa3e KU3HM, Ha BOCIHUTAHUE OEPEKHOTO OTHOLIEHUS K
OKpYXaloled MpupoaHON cpere. B mporpamme mo OHOSIOTHHM TakXke MOKa3aHbl BO3MOXKHOCTH
yueOHoro mpeamera «buosorus» B peanmzanuu TtpeboBanuin ®PI'OC COO k mIaHUpyeMbIM
JUYHOCTHBIM, METANpEeAMETHBIM M MPEAMETHbIM pe3yiabTaTaM oOydeHHs U B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Yyue€OHO-TIO3HABATEIBHOM JEATENILHOCTH OOy4YalomMxcs 10 OCBOCHUIO
coJiep’kaHus OMOJIOrH4YecKoro oopa3oBaHus Ha YpOBHE CpeIHEro 00IIero 0opa3oBaHusl.

VYueOusplii mpenmer «buosnorus» Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUs 3aBepIIAcT
Oouosnoruueckoe oOpa3zoBaHHe B IIKOJE M OPUEHTUPOBAH HA PACUIMPEHUE U YriyOJeHHe 3HAHUI
oOyuaronuxcs 0 KUBOHM MPHUPOJE, OCHOBAX MOJIEKYJISIPHOM M KIETOYHOM OHOJIOTHH, SMOPUOIOTUU
1 OMOJIOTUH Pa3BUTHUS, TEHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U IKOJIOTUH.

N3yuenue ydyeOHoro mpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYaIOUIUXCS K MOCIEAYIONEMY MOJYyYeHHIO OUOIOTHYEeCKOro 00pa3oBaHus B By3ax
U OpraHusanusax cpenHero mnpodeccuoHanbHoro obpazoBanus. OCHOBY €ro cojiepxaHus
COCTaBIIIET CHUCTEMa OHMOJOTMYECKHX 3HAHHM, TOJTYYEHHBIX MPU H3YYCHUHU OOy4aIONIMMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pa3/eIoB OHOJOTMM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanus, B 10—11 kmaccax 3TW 3HaHUA MOJY4arOT pa3BUTHE. Tak, pacUIMpeHbl U yri1yOJeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, Iprlax, OaKTepusx, OpraHu3Me 4eJoBeKa, O0IuX
3aKOHOMEPHOCTSX JKU3HH, JONOJHUTENBHO BKIIOYEHBI OMOJIOTMYECKHE CBEIEHUS MPUKIAJHOTO U
MIOMCKOBOTO XapakTepa, KOTOpbleé MOXHO MCIIOJIb30BaTh KaK OPUEHTUPHI ISl MOCIEAYIOLIEro
BbIOOpa npodeccun. Bo3zMorkHa Taxke MHTErpamys OMOJOrMYECKUX 3HAaHUHN C COOTBETCTBYIOIIUMHU
3HAHUSIMH, TOJYYCHHBIMH OOYy4aroOIIMMUCS TPH H3y4eHUU GHU3UKU, XUMHM, Teorpapuu u
MaTEeMaTHKH.



Ctpykrypa mnporpammbl 1o ydyeObHomy mnpeamery "buosorus" oTpakaer CHCTEMHO-
YPOBHEBBII M 3BOJIONHMOHHBIN HOAXOIBl K H3ydyeHHIO Ouosiornu. COrinacHO MM, H3y4aroTcs
CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHbIE /ISl )KMBBIX CHUCTEM pa3HOTO YPOBHS OpraHH3allHH,
HBOJIIOIIMM OPTaHUYECKOTO MUpa Ha 3emiie, COXpaHEHHs] OMOJIOTUYECKOTO pa3HOOOpa3usl IJIaHETHI.
Tak, B 10 xmacce M3y4arOTCs OCHOBBI MOJICKYJISIDHOH M KJIETOYHOW OHOJOTHH, SMOPUOJIOTHU H
OMOJIOTUM Pa3BUTHS, TCHETUKM W CEJIEKIHWH, OWOTEXHOJOTMH W CHHTETHYECKOH OHoioruu,
aKTYaIM3UPYIOTCS 3HAHUS OOydarommxcst 1o OOTaHWKE, 300JI0THH, AHATOMHH, (PHU3HOIOTHU
yenoBeka. B 11 kiacce M3ydaroTCs SBOJIOLMOHHOE YYEHWE, OCHOBBI JKOJOTHH M YYEHHE O
ouocdepe.

VYueOnblii mnpenmer «buosorus» mpu3BaH 00€CHEYUTh OCBOCHHE  OOYYaIONIMMHCS
OMOJIOTUYECKAX TEOPHUI U 3aKOHOB, HJIEH, MPUHIIUIIOB M IPABWII, JISKAIIUX B OCHOBE COBPEMEHHOU
€CTeCTBEHHO-HAYYHOW KAapTHHBI MHpa, 3HAHUKH O CTPOEHHH, MHOTOOOpasMM M OCOOCHHOCTSX
KJIETKH, OpraHu3Ma, TMOMyJSIUH, OWOIIEH03a, DJKOCHUCTEMBI, O BBIJAIOMIUXCA HAYYHBIX
JTOCTIKEHUSX, COBPEMEHHBIX HCCIEOBAHUAX B OMOJIOTHH, TIPUKIATHBIX acTIeKTaX OMOJOTHYECKUX
3HaHui. [lnga pa3BUTHA W TOAJEp)aHHUS HWHTepeca OOydJalommMxcs K OWOJIOTHH Hapsay Cco
3HAYUTEIBHBIM O00BEMOM TEOPETHYECKOTO MaTepHaja B COJCPKaHUHM TPOTPAMMBI 10 OHOJIOTHH
MPEAYCMOTPEHO 3HAKOMCTBO C HWCTOPHUEHW CTAHOBIICHHWS M PAa3BUTUS TOW WJIM HWHOW 00NacTu
OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX W 3apyOeXHBIX YUEHBIX B pEHICHHE BaKHEHIINX
OMOJIOTHYECKUX U 9KOJOTHYECKUX MPoOIIeM.

Lenp m3ydenus ydebHoro mnpeamera «buonorus» Ha yriayOi€HHOM ypOBHE — OBJIAJCHHE
00yJaroIMUMUCS 3HAHUSMH O CTPYKTYPHO-()YHKIIHOHAILHOW OPTraHU3aIliy KUBBIX CUCTEM Pa3HOTO
paHra u mnpuoOpeTeHue YMEHUN UCHOJB30BaTh ATH 3HaHWS B (GOPMUPOBAHMU HUHTEpeca K
onpenen€HHol obmacti TpodeccHoHaTbHON NIEeATETPHOCTH, CBSI3aHHOW ¢ OWOJOTHEH, WIH K
BBIOOPY Y4EOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTrkeHue Lenu u3ydeHus ydeOHoro mpeamera «buosorus» Ha yriyOn€HHOM YpOBHE
obecrieunBaeTcs pelieHueM CIIEIYIOUIUX 3a/1au:

OCBOEHHE O0YYaIOIIMMUC CUCTEMbI OMOJIOTUYECKMX 3HAaHUN: 00 OCHOBHBIX OMOJIOIHYECKUX
TEOPUSIX, KOHIICMILHUAX, TUNOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TMpaBUJaX, COCTABJISIFOIIMX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTUHY MUPA; O CTPOCHUH, MHOT000pa3uu U 0COOEHHOCTSX
OMOJIOTHUECKHX CHCTeM (KJIeTKa, OpraHu3M, IOMyJslus, BHJI, OuoreoneHos, oOwocdepa); o
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTUY;

03HaKOMJIEHHE O0YyUaIoUIUXCs ¢ METOIaMU TIO3HAHUSA KUBOM MPUPOABI: UCCIIEA0BATEIECKUMU
METO/JaMU OHOJIOTUYECKMX HayK (MOJIEKYISIPHON M KJIETOYHOW OHOJIOTHUH, IMOPHOJIOTHUU U
OMOJIOTUM pPa3BUTHUS, TCHETUKH U CEJEKIUH, OMOTEXHOJOTMH M CHHTETHYECKON OHOJoruw,
MaJ€OHTOJIOTUH, DKOJIOTUH); METOJaMU  CAMOCTOSTEIBHOIO TMPOBEACHUS  OUOJIOTUYECKUX
uccienoBaHuii B jaboparopun U B mpupoae (HaOmojeHWe, HW3MEpEHHE, SKCIEePHUMEHT,
MOJETUPOBAHUE);

OBJIaJICHUE OOYYAIOUIUMUCS YMEHHMSIMH: CaMOCTOSATEIbHO HAXOJUTh, AHAIM3UPOBATH U
UCIOJb30BaTh OMOJOTMUYECKYI0 MH(OPMALMIO; MOJIb30BAThCS OMOJIOTMYECKON TEPMUHOJOTHEN U
CHUMBOJIMKOHN; YCTAaHABIMBATh CBSI3b MEX/Y Pa3BUTHEM OHUOJIOTUH U COLMATBHO-9KOHOMMUYECKUMHU U
HKOJIOTUYECKUMHU MpoOIeMaMu YellOBEYeCTBA; OLEHMBATH IMOCIEICTBUS CBOEH NEATEIBHOCTH IO
OTHOLIEHHIO K OKpYXalolled MpUpPOJHOH cpele, COOCTBEHHOMY 370pPOBBIO U  370POBBIO
OKpYXXaloIlUX JIIoJel; OOOCHOBBIBaTH M cOOMIONATh MeEpbl NPOPHIAKTUKH HH(PEKIIMOHHBIX
3a00JIeBaHMii, TpaBWiIa TOBEAEHHUA B IMpHUpojae MU olecreyeHHs O€30MacCHOCTH COOCTBEHHOM
KHU3HEIEATSIPHOCTH B UYPE3BBIYAMHBIX CHUTYalUsAX MPHUPOJHOIO U TEXHOTCHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 00JIACTH OHOJIOTHH;
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pa3BUTHE y OOYYarOIIMXCS HHTEUICKTYalIbHBIX M TBOPYECKHX CIHOCOOHOCTEH B mpoliecce
3HAaKOMCTBA C BBIJAIONIUMUCS OTKPBITUSMH W COBPEMEHHBIMH HCCJIECIOBAHUSMH B OHOJIOTHH,
pemaemMpIMi €10 TpoOieMaMu, METOOJIOTHEH OHOJIOTUYECKOTO HWCCIICAOBAHUS, IPOBEICHUS
OKCIIEPUMEHTAIBHBIX  HCCICIOBaHMWM, pelIeHus OHOJIOTMYECKUX  3a7ad, MOJACIMPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U TPOIIECCOB;

BOCIIMTAaHUE y OOYYAIOMIMXCS [EHHOCTHOTO OTHOIIEHHUS K JKMBOM HpPUPOJIE B LEJIOM U K
OTHEeNbHBIM €€ o0beKTaM U  SBICHHUSAM; (OPMHPOBAHHE OSKOJOTUYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOIIeH KyJabTYpbl TOBEICHHS B TPUPOJAC; HHTETPAIMH ECTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHne OO0YyJalOUIMMHCS KOMIIETEHTHOCTH B PAIlMOHAIBLHOM MPUPOIOTOIH30BAHUT
(cobmrofienre MpaBMI IOBEACHHS B TIPUPO/IE, OXPAHbI BUOB, IKOCUCTEM, OMOChEphI), COXpaHEHUH
COOCTBEHHOTO 3/I0pPOBbS M 3/I0pPOBbS OKpYXKAIOLIUX JIoAeH (coOntolieHuss mMep NpoPUIaKTHUKU
3a0osieBaHM, oOecrieueHne O€30MaCHOCTH HKU3HEAEATEIbHOCTH B YPE3BBIYAMHBIX CHUTYyalUsAX
MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAHUS OMOJIOTUYECKUX 3HAHUU U
YMEHHUU B MOBCEIHEBHOM )KU3HH;

CO3JJaHME YCJIOBHM [UII OCO3HAHHOTO BbIOOpa OOYYarOIIMMHCS HHIUBUAYAIbHOU
00pa3oBaTeNIbHOM  TPAaeKTOpPHM,  CIOCOOCTBYIOIIEH  MOCIENylEeMy  HpodhecCHOHATLHOMY
CaMOOTIPE/IEIICHUIO, B COOTBETCTBHHU C WHAMBHIyaTbHBIMA HHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

OOmiee 4YMCIO YacoB, OTBEACHHBIX Ha H3ydeHHE OHMOJOTMHM Ha YriyOJeHHOM YpOBHE
cpenHero oOmiero oopazoBanus, cocrapiseT 204 yaca: B 10 kiacce — 102 vaca (3 yaca B HeJieln0), B
11 ximacce — 102 gaca (3 gaca B HEZEINIO).

OT60p opraHu3aIMoHHBIX (HOPM, METOJIOB U CPEACTB OOYUCHHS OMOJIOTHH OCYIIIECTBIISIETCS C
yuéTtoM crenuuKd €ro CoJAep)KaHUS W HaIlpaBlIEHHOCTH Ha MPOJOJDKEHHE OHOJIOrHYecKOro
00pa3zoBaHus B OpraHU3ANMIX CPEAHETO MPO(PECCHOHATIBEHOTO 1 BBICIIET0 00pa30BaHMUs.

OO0s3aTennbHBIM  YCIIOBHEM TIPH OOYYeHHHM OHOJIOTHH Ha YriayOJaEHHOM YpOBHE SIBIISETCS
MpoBeJieHHe 1a00paTOPHBIX U MpakTUUYeckuXx padoT. Taxke yyactue 00ydaromuxcsi B BHIOJIHEHUU
MIPOEKTHBIX U y4eOHO-HUCCIIeI0BATEIbCKUX Pa0OT, TeMaTHKa KOTOPBIX OMPEAEIseTCs y4YUTeleM Ha
OCHOBE UMEIOUINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

ConeprxkaHue MporpaMMBbl, BBIJICIICHHOE KYPCUBOM, HE BXOJUT B TIPOBEPKY rOCYAaPCTBEHHOU
uroroBou arrecranuu (['MA).

Tema 1. Buosiorusi kKak Hayka

CoBpemeHHast OMOJIOTHSI — KOMIUIEKCHass Hayka. Kparkas uCTOpus pa3BUTHS OHOJIOTHU.
buonornveckne Hayku W H3y4aeMble WMH TIpoOiembl. DyHIaMeHTaIbHBIC, MPHUKIATHBIC U
MTOMCKOBBIE HAyYHBIE UCCIICIOBAHUS B OMOJIOTUH.

3HavyeHne OMOJIOTUU B (DOPMUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI MUpA.
[Ipodeccun, cszannbie ¢ Ouosnoruedl. 3HaUYeHHWE OMOJIOTMM B TPAKTUYECKOW JCATEIHHOCTU
YeJIOBEKa: MEJIUIIMHE, CETLCKOM X035UCTBE, TPOMBIIIUICHHOCTH, OXpaHe TIPUPOJIBL.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. Japsun, Y. 'apseii, I'.
Mennens, B. U. Bepunanckuii, U. I1. [TaBnos, 1. . Meunuxos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl 1 cxembl: «CBSI3b OMOJIOTHUU € JIPYrUMH HayKaMmy», «Cuctema OHOJOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl M X H3yYeHHUE

JKuBpie cuctembl Kak mpeaMeT u3ydeHus Omosioruu. CBOWCTBA JKMBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTD, CIOXKHOCTh U YIOPSJIOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPraHU3AlMs, CAMOBOCIPOU3BENCHUE, Pa3IPaKUMOCTh, U3MEHUNBOCTh, POCT H
pa3BUTHE.

YpoBHM OpraHu3alMd SKUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIJIETOYHBIA, TKAHEBBIMH,
OpraHW3MEHHBIN, TOMYISIITHOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTEOICHOTHYECKU), OUOChHEpHBII.
[Ipouecchl, mpoucxoasaiIKe B KUBbIX cucTeMax. OCHOBHbIE IPU3HAKHU KUBOTO. JKHU3Hb Kak (opma
CyllecTBOBaHUs MaTepuu. Hayku, u3ydaronye »KuBble CUCTEMbI Ha Pa3HbIX YPOBHSAX OpraHU3ALMH.

N3yuenne >xuBBIX cucTeM. Metoabl Ouonoruveckoi Hayku. HaOmronmenue, w3MepeHue,
9KCIIEPUMEHT, CUCTEMaTu3alus, MeTaanain3. [loHsaTue o 3aBUCUMON M HE3aBUCUMOW MTEPEMEHHOI.
[InanupoBanue skcnepumenTa. [loctaHoBka u mpoBepka rumnote3. HyneBas rumnotesa. [lonsarue
BBIOOPKH M €€ J0CTOBEpHOCTh. Pa3bpoc B Ouosiornyeckux HaHHbIX. OLEHKa JOCTOBEPHOCTH
MOJYYEHHBIX pe3yJbTaroB. [IpuuMHBI UCKaKEHHS pe3yabTaTOB JKcrepuMeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuis! u cxembl: «OCHOBHBIE TPU3HAKYU KU3HWY», «buonornueckue cucremol», «CBolcTBa
KUBOW MaTepum», «YPOBHU OpraHHM3aLMU KUBOW MHpUpOAbD», «CTpOEHUE >KUBOTHOM KIIETKH»,
«TkaHu KUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOIO OpraHmsmay», «bHOreouneHos»,
«buocdepar, «MeToabl U3ydEHUS )KUBOU TPUPOIBD.

O6opynoBanue: J1abopaTopHoe 000pyAOBaHUE Ui MPOBEACHUS HAOMIOICHUMN, U3MEPEHUH,
9KCIIEPUMEHTOB.

IIpakTuyeckass padora «/crnonp30BaHWE pa3IUYHBIX METOJOB MPU HU3YUYEHUU KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun



Knetka — cTpykTypHO-(YHKIIMOHAIbHAS €IWHUIA >KUBOTO. VICTOpPHUS OTKPBITHUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kmerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

Metoapl MOJIEKYJISIpHOM ¥ KJIETOYHOW OWOJOTHMHM: MHKpPOCKOMUS, XpoMaTtorpadus,
anekTpodopes,  METOA  MEUYEHBIX  aTOMOB,  Ju(QepeHnnanbHoe  IeHTpU(yrupoBaHHE,
KyJbTUBUPOBAHHUE KIICTOK. H3yueHue Qukcupoganuvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuzneHnoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuper 1 cxembl: «CBETOBOH MHUKPOCKOI», «DIEKTPOHHBIH MHKpOCKOMm», «McTopus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

OO6GopynoBaHue: CBETOBOW MHMKPOCKOT, MHUKpPONIpPENapaTbl PacTUTEIbHBIX, KUBOTHBIX U
OaKTEepHAIBHBIX KIETOK.

IIpakTnueckas paGora «l3yueHue MeTom0B KIETOUHOM Ouonoruu (Xxpomartorpadus,
anekTpodopes, nupdepennranbaoe neHtpudyruposanue, [ILP)».

Tema 4. XuMnueckasi opraHu3anus KJICTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YyJIbTPaMHKpPOAJIEMEHThl. Boma u €€ posib
KaK pacTBOpHUTElNs, peareHTa, YydacThe B CTPYKTYPUPOBAHUU KIETKH, TEIJIOPETYIALUU.
MunepasnbHbI€ BellecTBa KIETKH, UX OMoJjiornyeckasi poib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Oprannueckue BeniecTBa KIETKUA. buonornueckne mnonumepsl. beinku. AMHUHOKHCIOTHBIN
coctaB 6enkoB. CTpyKTyphbl O6e1K0oBOil MoJiekynbl. [lepBuuHas cTpykrypa O6enka, HenTUIHAs CBS3b.
Bropuunasi, TperwuHas, ueTBepTHYHas CTPYKTypwl. JleHarypamus. CBoiicTBa  OCIKOB.
Knaccudukanus 6enxos. buonornueckne GyHkium 6enkoB. [Ipuonsi.

VYrneBoapl. MoHOCaxXapuabl, JUCaXapuibl, OJIUTOCaXapuabpl W monucaxapuabl. OO miaH
CTpOeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIriieBoJ0B. buonorndeckue GyHKIIMN YriIeBOJOB.

Jlunuael. IMaapodunsHO-THIPOPOOHEIE CBOJCTBA. Knaccuduxarus JUTIAIOB.
Tpurmuuepuasl, dhochomunuabl, BoCKd, crepousbl. bruonoruueckue ¢ynkuuu nunuaos. Oouue
CBOMCTBa OHMOJOrMYECKMX MeMOpaH — TeKydecTb, CIOCOOHOCTb K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hykneunosbie kucnorsl. JIHK um PHK. Ctpoenne HyknemHoBbIX KucioT. HykieoTuusl.
[Ipunnun xommuementapHoctu. I[IpaBuno Yapradda. Crpykrypa JHK — nBoiinas crnupaiie.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunst PHK. ®yaknun PHK B knetke.

Crpoenue monekynbsl AT®. Makpospruueckue cBs3u B MoJiekyine AT®. Bbuonorunueckue
¢y AT®. BoccraHoBIEHHbIE TMEPEHOCYMKH, HX (YHKIUH B KIeTKe. Jlpyeue
nykneosuompugocghamor (HT®). CexsenupoBanue JIHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHass Owuomnorus: OuOXUMHUYECKHME M OHodU3HUecKne HCCIEIOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOMN CTPYKTYphl OuoMolieKyn. Moodenupogarue cmpykmypul U (YYHKYUL OUOMONEK) L
u ux xomniekcos. KomnvromepHulii Ouzaiin u opeanuyeckuii cunmes OUOMONEKY U UX HENPUPOOHBIX
aHanozos.

JdeMoHcTpanuu

[Hoptpersr: JI. Ilonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHue  XUMHUYECKUX  DJIEMEHTOB B HEXHUBOW  MPUPOJIE»,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B KMBOW MPUPOJIEN.



Tabmuuer u cxembl: «llepmonuueckass Tabnuia XUMHUYECKUX 3JIEMEHTOB», «CTpoeHme
MOJIEKYNBIl BOJB», «BemiectBa B cocTaBe OpraHusmMoB», «CTpoeHHME MOJEKYIbl OenKay,
«CTpyKTyphl O€IKOBOWH MOJIEKYIbl», «CTpOCHHE MOJIEKYJ YIIeBOAOB», «CTpOeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyinbl ATO».

O6opynoBaHue: XUMUYECKast IOCYyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyKkeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKIIHIN.

JlabopaTopHnasi padora «lccnenoBaHne HYKIEMHOBBIX KHCIOT, BBIACJIEHHBIX M3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunel kieTok: sykapuoTudeckas U mpokapuotuueckas. CTpyKTypHO-(pyHKIMOHAJIbHbIE
00pa3oBaHus KJIETKHU.

Crpoenue npokaprotudeckoi kiaeTku. Kierounas crenka Gakrepuii u apxeil. OcobeHHOCTH
CTPOEHHUS TeTepoTpo(HON U aBTOTPOGHOM MPOKAPUOTUIECKUX KIETOK. MecTo U poJib MPOKAPUOT B
OMoLEeHO3aX.

CrpoeHue M (YHKIMOHUPOBAHHE JyKapuOTHUecKoW kieTku. [lmaszmarnueckas MemOpaHa
(mna3manemma). CrpykTypa Mijaa3MaTtudecko MeMOpanbl. TpaHCOpPT  BeIIECTB  4epe3
I1a3MaTH4ecKyl0o MeMmOpaHy: mnaccuBHbIM (auddysus, obnery€nnas nuddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKTUBHBINA TpaHcnopt). [lomynponuriaemocts MeMOpanbl. Pabota
HaTPUH-KAJIMEBOTO Hacoca. DHJOIMTO3: MUHONMMTO3, (paroruTo3. Dk301mTo3. KieTouHnas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKH pacTeHH, rpuOoB.

Hurtommazma. Ilutozons. Ilutockenmer. JIBwkeHwe muToruia3Mbl. OpraHoWAbl KIETKH.
OnHomMeMOpaHHBIE OpPraHOWbl KIETKH: 3Hjoruiazmatudeckas cethb (DIIC), ammapar ['onbmku,
JU30COMBI, UX CTpoeHHe U (YHKUHUU. B3auMocBsA3b OZHOMEMOpAHHBIX OPraHOUAOB KJIETKH.
CtpoeHue TpaHYIApHOTO peTukynyma. Mexanuzm Hanpasienus 6eirkos 6 OIIC. Cunres
pactBopuMbIX  OenkoB.  CuHTE3  KIETOYHBIX  MeMOpaH. [maakuii  (arpaHyJIspHBIN)
SHJOIUIa3MaTHYeCKU peTukynyM. CekperopHas (yHkmus anmapata [onbmku. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposxa denkoe 6 annapame I 0onv0xcu. TpaHCTIOPT BEIIECTB B
KkieTke. Bakyonu pactutenbHbIX KieToK. Kierounsiit cok. Typrop.

[lonmyaBTOHOMHBIE ~OpraHOMAbl KJIETKU: MUTOXOHAPUH, IUIACTUABL [Ipoucxoocoenue
mumoxonopuii u naacmuod. Cumobuoeenez (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApPUH ©  miactuid. llepBuyHble, BTOPUYHBIE U  CIIOKHBIE IUIACTHJIbI
(OTOCHHTE3UPYIOUIUX FYKAPUOT. XIIOPOIIACTHI, XPOMOILIACTHI, JIEHKOTIACThI BHICIIUX PACTCHHI.

HememOpanubie opranouabl kietku CrTpoeHue M (QyHKIUHM HEeMEMOpPaHHBIX OpPraHOWIOB
KIneTku. PuGocombl.  [Ipomesxcymounvie  gunamenmol.  MuxpodumameHTsl.  AxmuHogvle
Muxkpoguramenmol. MpbIIEUHbIE KIETKH. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIemOK.
Muxkpotpybouku. Krerounsiii uentp. CrpoeHHe U JABHKEHHE KIYTMKOB U  PECHHYEK.
MuxkpotpyOouku mnutoriasmel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mmuxpompybouxamu. MomopHuvie benxu.

SAnpo. OGosnouka siapa, XpOMaTHH, KapuoIUiazMma, SAPBIIIKH, MX CTpOeHHE M (YHKLUH.
SnepHslii 6enkoBbIil MaTpuKC. [IpocTpaHCTBEHHOE PACIIONIOKEHHE XPOMOCOM B MHTEP(A3ZHOM sIlIpe.
Dyxpomamun u eemepoxpomamur. benku XxpomMaTuHa — TUCTOHBL. JluHamuxa sdepHoti 060104KU 8
mumose. Hoepuwiii mpancnopm.

Knerounsie BitoueHus. CpaBHATEIbHAS XapaKTEPUCTHKA KJIETOK DYKapHOT (pPacTUTENIBHOM,
KUBOTHOM, TpUOHOIN).

JdeMoHcTpanuu

IToptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.
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Tabmuuer 1 cxembl: «CTpOEHUE DYKApUOTHUYECKON KIIETKH», «CTPOCHHE JKUBOTHOM KIETKM»,
«CTpoeHHE pacTUTENbHOM  KiIEeTKM», «CTpoeHHe MUTOXOHIpuW», <«Sapo», «Crtpoenue
IIPOKApPUOTUYECKOMN KIETKI.

ObopynoBaHue: CBETOBOH MUKPOCKOTI, MUKPOTIPETIapaThl PACTUTEIbHBIX, )KUBOTHBIX KJIETOK,
MUKpOIpenaparbl 0aKTepHalIbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3INYHBIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHne CBONCTB KIETOYHONH MEMOpaHbI».

JlabopaTopHnasi padora «/ccienoBaHue Ija3MoiM3a M JIEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTnueckas padora «3ydyeHue ABM>KEHUS LUTOIIIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. O6MeH BelecTB M NIpeBpallieHHe JHEPTUM B KJIeTKe

AccuMWIALMS U JTUCCUMWISILIUA — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOQHBIA U reTepoTpodHBIA. YyacTue KUCIOpoJa B OOMEHHBIX Mpoleccax. JHEPreTu4ecKoe
obecneueHue kieTku: npeppaiieHne AT® B oOMeHHBIX nporieccax. PepMEHTATUBHBIM XapakTep
peakuuii KjIeTouyHoro merabonu3ma. DepMeHThI, UX CTPOCHHME, CBOMCTBA U MEXaHU3M JIEHCTBHS.
Kodepmentsl. OTimunst ¢pepMEHTOB OT HEOPraHMYECKMX KaTaau3aTopoB. benku-akTuBaTopbl U
OeNKH-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUi OT PA3INYHBIX (PAKTOPOB.

[lepBUuHBIl CHHTE3 OPraHMYECKUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oxkcuzenHvlll  pomocunmes y baxkmepuii. Ceemocobupaiowjue nuSMeHmMvl U NUSMEHMbl
peaxyuonnoz2o yeumpa. Ponp xyoporuiactoB B mpouecce ¢oTocuHTe3a. CBeToBas U TEMHOBAs
daszel. @omoovixanue, Ci, Cs u CAM-munvt gpomocunmesa. IIpoayKTUBHOCTH (POTOCHHTE3A.
Brustaue pa3nuasbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHTe3. Pa3zHOOOpa3ne opraHu3MOB-XEMOCHHTETHKOB: HUTPUMUIMPYIOIIHE OaKTepUH,
XKene300aKTepuu, CepoOaKTEPHH, BOIOPOIHBIE OaKTeprun. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHbIle opraHu3Mbl. Bumsl Opokenus. [IpoaykTel OpoKeHHS W WX HCIOJIH30BAaHUE
YEeJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThI OWOTEXHOJOTUM W BO30YIUTEIH
0ose3Hel.

AdpoOHBIE OpraHum3Mbl. OTarbl SHEpreTudyeckoro oobmena. I[loAroToBUTENbHBIN ATarl.
['mukonan3 — 6ecKUCIOPOIHOE PACHIEIUIEHNE TIIOKO3bI.

buonoruueckoe okuclieHHE, WM KIETOYHOE JbIxaHue. Ponb MUTOXOHApPUN B mpoleccax
Oouosnoruueckoro oxucieHusa. Lluxnnueckue peakuuu. OxucnurenbHoe GochoprInpoBaHUE.
Onepeuss memobparrnoeo epaduenma npomonos. Cunmes AT®.: paboma npomonnoii AT@-cunma3suol.
[IpeumymectBa a’poOHOrO myTH OOMEHa BeUIeCTB INiepe] aHa’poOHbIM. d(HEeKTUBHOCTh
SHEPreTHYECKOro oOMeHa.

JdeMoHcTpanun

[optpersr: k. lpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, IL
Mutuenn, I'. A. 3aBap3uH.

Tabmumer u cxembl: «DoTocuHTe3», «OHepreTHueckuid oOMmen», «buocuHTe3 Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHHe: CBETOBOI MHUKPOCKON, 000pYIOBaHHE Ul MPUIOTOBJICHHS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padora «/3yuyeHue KaTaIUTUYECKOH aKTUBHOCTH (pepMEHTOB (Ha MpuMepe
aMUJIa3bl WM KaTalasbl)y.

JlaGopaTopHas padora «/3ydyeHue GpepMEHTaTUBHOTO paclIeIVIeHUs MEePOKCHAa BOJOPOIA
B PACTUTETHHBIX U KUBOTHBIX KIIETKAX).

JlaGopatopHas padora «CpaBHeHHE IPOLIECCOB (POTOCHMHTE3a U XEMOCUHTE3a».
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JlaGopaTopuasi padora «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieactBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peakuun marpuyHoro cuHtesa. IIpuHLIMI KOMIUIEMEHTApHOCTHM B PEaKLUUAX MaTPUYHOIO
cuHTe3a. Peanm3amus HaciaeacTBeHHOW wuH(opmanmu. ['eHEeTHUeCKMil KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuunbii cuHTe3 PHK. IlpuHDMnme! TpanCKpunuuu: KOMILIEMEHTapHOCTD,
aHTUNApPAJUIEIbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ arambl. Yuactue tpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ounocunresa 6enka. Koguposanue amuHokucioT. Pose pubocom B OnocuHTe3e Oemka.

Coepemennvie npeocmasnenusi o cmpoenuu 2erog. OpraHuzanus IeéHomMa y IpPOKapuoT U
9yKapuoT. Perynsuusi akTHBHOCTH I'e€HOB y npokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano).
MonexynapHule mexanusmvl IKcnpeccuu 2eHog y sykapuom. Ponb xpomamuna 6 pecynayuu pabomuol
2eHos. Perymnsius 0OMEHHBIX MPOIIECCOB B KieTke. KieTouHblit romeocTas.

Bupychl — HekneTouHble (OpMBI KU3HM U OOJuratHele napasutbl. CTpOeHUE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. Kuznennwiti yuka JJHK-codeporcawux supycos,
PHK-cooeporcawux eupycos, bakmepuoghazos. Obpamnas mpanHckpunyus, peeepmasa, unmezpasa.

Bupychbie 3a60neBanus yenoBeka, KUBOTHBIX, pacteHuil. CITN, COVID-19, conuanbubie
Y MEITUIIMHCKHUE TIPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6onvwux maccugos («bigdata») cmpykmypuwix
ouonocuueckux oanmvix. Hanomexnonoeuu ¢ ouonocuu u meouyune. Ilpoepammupyemvie hyHkyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konbuos, /1. Y. UBaHOBCKUIA.

Tabmuupt u  cxembl: «buocwHTe3 Oenkay, «l'eHermueckuii Kom», «Bupycem,
«baktepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounerii nwmkn, ero mepuoabl u perymsnus. HMurepdaza m muto3. OcobeHHOCTH
IpoLeccoB, MpoTekawmux B uHTepdaze. [loaroroBka kieTku K neneHuro. lIpecuHreTnyeckuit
(MOCTMUTOTUYECKHI), CUHTETHUECKUH M TOCTCUHTETUYECKUN (MPEMUTOTUYECKHI) MEepPHObI
nHTEep(Da3HI.

Marpuunbiii  cunte3 JIHK -  permmkamums.  Ilpunnuner  permukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CUHTE3,  aHTUNAPAJUICNIbHOCTh.  MexaHu3m
permmkauun JIHK. Xpomocombl. Ctpoenune xpomocoM. Tenomepsl U TeoMepasza. X poOMOCOMHBIN
HaOOp KIETKU — KapuOTUN. JIMIIOMTHBIA W TamiouIHbIM HabOpbl XpoMocoM. ['oMonoruyHsie
xpoMocoMmbl. [10710BbIE XPOMOCOMBI.

Jenenue kneTku — MuTO3. CTaAMM MUTO3a U MIPOUCXOAAIINE B HUX IIpouecchl. THUmbl MUTO3A.
Kapuokunes n uutoknnes. buosnornueckoe 3HaueHrEe MUTO3a.

Perymsimus MUTOTHYECKOTO LIUKIIA KIETKHU. [IporpaMMmupyemast kjaeTouHasi THOENb — aromnTo3.

Knerounoe spo, XpoMocoMsbl, (hyHKLIMOHAJIbHAsE T€HOMHUKA. Mexanusmvl nponugepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemox. «L{ugposaa knemka» — buoungopmamuueckue
MoOenu YYHKYUOHUPOBAHUS KIeMKU.

JdeMoHcTpanuu

Tabmumer w0 cxembl: «KHU3HEHHBIM UK KIETKW», «MuTO03», «CTpoeHHE XpOMOCOM,
«Pemmukanus JTHK».



O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpompenaparbl: «MHTO3 B KIETKax KOpeIliKa
JIyKa».

JlabopaTopHasi pa6ora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaGopaTtopuas pabGora «HaOnromenume MuTO3a B KIETKax KOHYMKA KOpeEIIKa Jyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pazHooOpazue  OpPraHU3MOB. OIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHS M KU3HEACATEIHHOCTH OJHOKIETOYHBIX OpPraHM3MOB. bakrtepuw,
apxeu, OJIHOKJIETOYHbIE I'pUObI, OJHOKJIETOYHbIE BOAOPOCIH, JIpYyrue NpoTUCThl. KonoHuaibHbIE
OpraHU3MBlI.

B3anMocBsI3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI OpPraHOB.
Opranusm Kak equHoe 1enoe. 'omeocras.

Tkanu pactenuid. Tumel pacTuTeabHBIX TKaHEH: 0Opa3oBaTelbHasl, MOKPOBHAS, IPOBOASILAS,
OCHOBHasi, MexaHndeckass. OCOOEHHOCTH CTpoeHMs, (PYHKIMI M PacIoJIOKEHUsI TKaHEH B OpraHax
pacTeHui.

TkaHu )KMBOTHBIX U YejoBeKa. TUIbl dKUBOTHBIX TKAaHEH: SMUTENNaIbHAs, COCTUHUTENIbHAS,
MbllieyHasi, HepBHas. OcoOEHHOCTH CTpOeHMs, (DYHKIUN W paclHoJIOKEHUS TKaHEH B OpraHax
KUBOTHBIX U YeJIOBEKa.

Opransl. BereraTuBHble U reHEpaTUBHBIE OpraHbl pacTeHuH. OpraHbl U CHCTEMBI OPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIMU OpraHoB U CHCTEM OpPTraHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CkeneTsl OJJHOKIETOUYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHyTpeHHH ckesieT. CTpPOCHUE U TUIIbI COEUHEHHS KOCTEM.

JIBI>kKeHUEe  OpraHu3MoB.  JIBIDKEHME  OJHOKJIETOYHBIX  OpraHu3MoB:  amMEOOMIHOE,
KT'YTUKOBO€, peCHUYHOE. J[BH)KEHNE MHOTOKJICTOYHBIX PACTEHUI: TPOIIU3MBI U HaCTUU. J[BIKEHHE
MHOTOKJICTOYHBIX KHBOTHBIX U YeJIOBEKa: MblllIeyHas cucreMa. Peduexc. CkesneTHble MBILIIBI M UX
pabora.

IIntanue opranmsmos. IloryomeHnue BOABI, YIVIEKHCIOTO ra3a M MHMHEPAJIBHBIX BEILECTB
pacrenusamu. [IuTaHme >KMBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE IMILEBAPCHHUE.
[InTanue MO3BOHOYHBIX >KMBOTHBIX. OTAENBl NUILEBAPUTENBHOTO Tpakra. l[InmeBapurenabHble
xeiessl. [InimeBapuTenbHas cuCTeMa YeJI0BeKa.

Jlpixanue opranu3moB. Jlpixanwe pacreHuid. Jlpixanue >kxuBOTHBIX. Juddy3us ra3op udepes
noBepxHocTh KieTku. Koknoe npixanue. JlpixarenbHas noBepxHocTh. JKaOepHoe M nérouyHoe
IbIXaHHue. J[pIXaHue MMO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA. DBOIIOLUOHHOE YCIOKHEHUE CTPOCHUS
JNETKUX TO3BOHOYHBIX >KMBOTHBIX. /JlpIXxaTenpHas cucreMa uenoBeka. MeXaHW3M BEHTWISALUU
NETrKUX y NTUL U MJIEKONUTAaOMuUX. Perymnsuus apixanus. [{pixarenbHbie 00bEMBI.

Tpancnopt BeniecTB y opranu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUi. TpaHCIOPT BELLECTB
y *kuBOTHBIX. KpoBeHOCHas cucTremMa u €€ opransl. KpoBeHOCHas cucTemMa 03BOHOYHBIX )KMBOTHBIX
u yenoBeka. Cepjlle, KPOBEHOCHBIE cOCy/bl U KpoBb. Kpyru kpoBooOpaiieHHs. DBOJIOLUOHHBIE
YCIOXXHEHHUS CTPOEHUS KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX >KMBOTHBIX. Paborta cepauma u eé
peryisauus.

Boinenenne 'y opranusmoB. Bsigenenune y pacreHuil. BeineneHue |y KMBOTHBIX.
CoxparutensHble Bakyosid. Opransl BeleneHus. GuibTpanus, cekpeuns U oOpaTHOE BCAChIBaHUE
KaKk MeXaHH3Mbl paboThl OpraHoB BblAedeHUs. CBs3p MOJOCTH Tejla C KPOBEHOCHOM U
BBIJICIIUTENIBHON cUcTeMaMH. BplneneHne y IO3BOHOYHBIX JKMBOTHBIX M uenoBeka. lloukn.
Crpoenue u GpyHKIIMOHUpOBaHUE HeppoHa. OOpa3zoBaHUE MOYH Y YETIOBEKa.
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3ammTa y Opranu3mMoB. 3allliTa y OJTHOKJIETOUYHBIX OpraHu3MoB. CHopbl OaKTepUil U LUCTHI
IpocTeHMX. 3aluTa y MHOTOKIETOuHbIX pacteHuil. Kyrukyna. CpenctBa MmaccUBHOM U
XUMUYECKOM 3auThl. DUTOHIUIBI.

3ammuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3alllUTa OPraHU3Ma OT
6one3neld. IMmyHHasi cuctema venoBeka. KileTouHbli 1 TyMOpaabHBIE HMMYHUTET. Bposk iEHHBII
U MPUOOPETEHHBIN crienn(PUISCKUil UMMYHUTET. TeopHsi KIOHAIBHO-CEICKTHBHOTO HMMMYHHUTETA
(IT. DOpmux, ®. M. bepuer, C. ToneraBa). BocmanurtenbHbie OTBETHI OpraHu3mMoB. Poib
BPOKJIEHHOTO MMMYHUTETA B PAa3BUTHH CHCTEMHBIX 3a00JICBaHUH.

Pazgpaxkumocte u  perynsiids y OpraHu3MoB. Pa3apakumMocTb y  OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxuMoCTe M perynsnus y pacTeHHid. POoCTOBBIE BemiecTBa M MX
3HAuYEHUE.

HepBHnast cucteMa u peduiekTopHas peryasiius y >KMBOTHBIX. HepBHast cuctema u €€ oTIebl.
DBOJIIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBI y )KUBOTHBIX. OT/I€NbI TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pedrekc u pednexropHas ayra. be3ycinoBHbIe U yCIOBHBIEC PEQIICKCHI.

['yMopanbHasi perynasiius W SHIOKPUHHAS CHUCTEMa >KMBOTHBIX M 4YesoBeka. JKenessl
SHIAOKPUHHOM CHCTEMBI M WX TOPMOHBI. JleficTBHe TOpMOHOB. B3aMMOCBS3p HEPBHOU W
SHIOKPUHHOW cucteM. [ unoramamo-runoduzapHas cuctemMa.

JdeMoHcTpanuu

[Toptper: U. I1. [1aBnoB.

Tabmuupr u cxembl: «OIHOKIETOYHBIC BOJOPOCTH», «MHOTOKIETOYHBIE BOIOPOCITHY,
«bakrepuny, «lIpocreitmmey, «Opranbl HIBETKOBBIX pacTeHUN», «CUCTEMBI OPraHOB MTO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIX», «TkaHu pacteHuin», «KopHEBbIE CHCTEMBI»,
«Ctpoenue ctebmnsn», «CTpoeHre JTMCTOBOM TIACTUHKNY, « TKaHH )KUBOTHBIX», « CKEJIET YEIIOBEKa,
«IInmeBapurenbHas cucreMa», «KpoBeHocHas cucremay, «JlpixarenpHas cuctemay, «HepBHas
cucrteMa», «Koxa», «Msblmeynas cucreMa», «BslgenurenbHas cucremay, «OHIOKPUHHAs
cucteMa», «CtpoeHne wmplInb», «MMMmyHuTeT», «KumedHononoctHele», «CxemMa HNUTaHUS
pacteHuii», «KpoBeHOCHbIE CHCTEMbI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue rupnl», «CTpoeHue
wiaHapuny, «BHyTpeHHee cTpoeHHe J0XkJaeBOro 4epBs», «HepBHas cuctema poid», «HepBHas
cucreMa JArymkn», «HepBHas cucrema npecMbikatomuxcs», «HepBHas cucrema ntuny, «HepeHas
cucTeMa MileKonuTaromux», «HepBHas cucrema yenoBekay», «Pedexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpenapaThl OJHOKJIETOYHBIX OPraHHW3MOB,
MHUKpOIIpenapaTbl TKAHEH, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WITIOKOXKHX, >KHBBIC
9K3eMIUISIPhl KOMHATHBIX PACTEHUH, repObaphu pacTeHUN pa3HBIX OTIENOB, BJIAKHBIC MpEHapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMH OECITO3BOHOYHBIX YKUBOTHBIX, CKEJIET YEIOBEKa,
oOopynoBaHue Ui IEMOHCTPAIMU MOYBEHHOTO W BO3AYIIHOTO MUTAHHS PACTEHUH, pacIiereHus
KpaxMaja u OeNKoB MoJ AedcTBHEM (EpPMEHTOB, 00OpYIOBaHUE IS JAEMOHCTPAIMU OIBITOB IO
U3MEPEHUIO0 KU3HEHHOM EMKOCTH JETKUX, MEXaHU3Ma JbIXaTeJIbHbIX JABUKEHUN, MOJIENIH
TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlabopaTopnasi pa6ora «/3ydeHne TKaHEH paCTEHUI».

JlabopaTopHasi pa6ora «/3ydeHne TKaHEH KUBOTHBIX».

JlabopaTopHas padora «/3yueHrne OpraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3mHoeHHe ¥ pa3BUTHE OPTraHU3MOB

@opMBI pa3MHOKEHUSI OPTaHMU3MOB: Oecrosioe (BKIIouUasi BEreTaTHBHOE) U TOJOBOoe. Buibl
0€ecIoI0ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIALNS, (pparMeHTaIus, KIOHUPOBaHHUE.
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[TonoBoe pa3zmuoxenue. [lonoBeie kiieTku, niau rametsl. Meiios. Cranuu meiiosa. [loBenenue
xpoMocoM B Meno3e. KpoccuHrosep. bruosiorndyeckuii CMbICI Meii03a U II0JIOBOTO Iporecca. Meios
U €ro MECTO B )KM3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzapoapiieBoe pazutue. I'amerorenes y ;kuBoTHBIX. [losoBsbie xene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KJIeTOK. Criepmarorenes v ooreHe3. CTpoeHue MoI0BbIX KIETOK.

Omno0TBOpeHHE U SMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CHOCOOBI OIJIOIOTBOPECHMUS:
Hapy)XHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanibHOE pa3BUTUE OpPraHU3MOB (OHTOr€HE3). DMOpPUOJIOTHS — HayKa O pa3BUTHU
opranu3MoB. Mopgozenes — 0ona uz 2nasnvix npobrem smopuonozuu. Konyenyua mopgozenos u
mooenu mopghocernesa. Ctaaum >MOpUOTeHe3a XKUBOTHBIX (Ha mpumepe nsrymku). [IpoOnenue.
Tunsr npoGnenus. [emepmunuposannoe u nHedepmunuposannoe opobaenue. bnacmyna, munovi
onacmyn. OcoOeHHOCTH JApOOJIEHHUS MIIEKONUTAIOMMX. 3apoJbIIIeBble JIMCTKU (TracTpyssius).
3aknagka OpraHoB M TKaHeH M3 3apoJbIIEBBIX JIMCTKOB. B3anMHOe BiMsHUE YacTeil
pa3BHBAIOIIEroCcs 3apojipliia (IMOpUOHATIbHAS MHAYKLHKA). 3aKia/ika IUIaHa CTPOEHUs KMBOTHOTO
KaK pe3yJbTaT MEpapXUUYeCKUX B3aUMOJCHCTBUI reHoB. BiusHue Ha >MOpHOHaNbHOE pa3BUTHE
pa3aUYHbIX (PAKTOPOB OKPYKAIOIIEH CpPeibl.

Poct u paszutue xuBoTHbIX. [TocTamMOproHanbHbI nepuos. [Ipsmoe u HenmpsiMoe pa3BUTHE.
Pa3Butne ¢ Meramopdo3om y O€ClO3BOHOYHBIX M MO3BOHOYHBIX >KMBOTHBIX. buonorunueckoe
3HaYEHHE MPSIMOr0 M HENpAMOTO pa3BUTHS, UX pacHpoCTpaHeHHWe B mpupoje. Tumsl pocra
KUBOTHBIX. DaKTOpBI PEryssliMy poCTa KUBOTHBIX M yenoBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTHS y KUBOTHBIX U yenoBeka. llepuoabl oHTOreHe3a uenoBeka. CTapeHHE M CMEpPTh Kak
OMOJIOTHYECKHE TPOIECCHI.

Pa3zmHoxkenue u pazsutue pacteHuid. ['amerodur u ciopodur. Meiio3 B )KM3HEHHOM ITUKIIC
pactenuii. OOpa3zoBaHue crop B mporecce Meio3a. ['lamerorenes y pacteHuit. OmioI0TBOPEHHUE U
pa3BUTHE pPACTUTEIbHBIX OPraHu3MOB. JIBOMHOE OIIOJOTBOPEHHE Y LBETKOBBIX PACTCHHM.
OO0pa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHnu3MBI PETyIIsUU OHTOT€HE3a Y PACTCHUN U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuupl u cxemsl: «BereratuBHOoe pa3MHOXeHUe», «Tubl OECrojoro pa3MHOXKEHUSAN,
«Pa3mMHOXKeHNE XJITaMUIOMOHAAb, «Pa3MHOXKEHHME IBIVICHB», «Pa3sMHOXKEHHE TUApb, «Meno3y,
«Xpomocombl», «I'amerorenes», «CTpoeHHE SMLEKIETKA U criepMaTo3onga», «OCHOBHBIE CTaIuu
OHTOreHe3a», «lIpsmoe u Henpsimoe pasBuTuey, «Pa3BuTue Maiickoro xyka», «Pa3Butue capaHumn»,
«Pa3BuTne nArymkn», «/I[BoiiHOE OIIOJOTBOPEHME y LIBETKOBBIX pacTeHUi», «CTpoeHue cemsiH
OJIHOZIOJIbHBIX U JBYIOJBHBIX PacTeHUI», «OKW3HEHHBIN LUK MOPCKOM KamycTbl», «OKn3HEHHBIN
LUK MXa», «KU3HEHHBIM HUKII NTAOPOTHUKA», « ) KM3HEHHBINA IUKII COCHBD.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOIpernaparbl SHLEKIETOK M CIepMaTO30M/IOB,
Mozenb «L{UKII pa3BUTHSA JIATYLIKN.

JlabopaTtopnass paGora «/3ydeHMe CTpPOEHHs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTnueckas padora «BblsiBIeHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopnasi pa6ora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH W H3MEHYHBOCTH OPraHU3MOB

VicTopust CTAaHOBJIEHUS U pa3BUTHs T'€HETHKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Posip oredecTBeHHBIX YU€HBIX B pa3BuTHU reHeTuku. Padotsl H. K. Konsrosa, H. U.
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Basunosa, A. H. Bemnoszepckoro, I'. JI. Kapneuenko, 0. A. ®uwmnuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE TEHETHMYECKHE TOHSATHUS U CHMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJUICJIbHBIE
IeHbl, aJbTePHATUBHBIC NPU3HAKH, JIOMUHAHTHBIM M PELUECCUBHBIN NpPU3HAK, TOMO3HUIOTa,
reTepO3UTroTa, YWCTasl JIMHWSA, THOpWAbI, reHotur, (eHoturn. OCHOBHBICE METONbI TEHETHKH:
rHOPHUIOTIOTHUECKUH, TUTOIOTUIECKHUNA, MOJIEKYIISIPHO-T€HETHIECKUH.

JdeMoHcTpanuu

[Hoptpersl: I'. Mennens, I'. ne ®pusz, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxeMbl: «MeToIbI TCHETHKIY, «CXEMBI CKPEIITUBAHUS.

JladopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX UCCIEIOBAHUNY.

Tema 12. 3aK0oHOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemubanue. [lepBoiii 3akoH MeHienst — 3aK0oH equHOo00pa3usi THOPHUIOB
neporo nokojeHud. [IpaBuno momuHupoBanusa. Bropoi 3akoH MeHnens — 3akOH pacuIeIICHUs
npu3HaKoB. [[uTosornueckre 0CHOBHI MOHOTHOPUIHOTO CKpeIMBaHus. [ UTIOTE3a YUCTOTHI TaMeT.

Ananmuzupyroniee ckpemuBanue. [IpomMexyTouHbBIN XapakTep HacienoBaHus. PacuieruieHne
MIPU3HAKOB TIPU HETIOJTHOM JIOMUHUPOBAHUH.

JurunbpuaHoe ckperniuBanne. Tpetuii 3akoH MeHienss — 3aKOH He3aBUCUMOTO HAcCJIeIOBaHUS
npu3HaKoB. [[uTosornueckre 0OCHOBHI AUTUOPUIHOTO CKPEIIIMBAHUSI.

CuemienHoe HacnefoBaHue npu3HakoB. Pabotel T. Moprana. CrienyieHHOE HaclieJJOBaHUE
TE€HOB, HAPYIIICHHE CICTUICHHSI MEXTy TeHaMH. XPOMOCOMHas TEOPHST HACIEICTBEHHOCTH.

l'eneruka nosia. XpOMOCOMHBIM MEXaHW3M OMNpEIETICHUs] Mojia. AyTOCOMBI U TIOJIOBBIE
XpoMOCOMBI. ['OMOrameTHbli W rereporaMeTHbld T10J. ['eHeTHyeckas CTPYKTypa IOJOBBIX
xpoMocoM. HaciienoBanne Npu3HaKoB, CLETUIEHHBIX C ITOJIOM.

l'enotun kak uenmoctHas cucteMa. [lmeloTponus — MHOXECTBEHHOE JEHCTBUE TEHA.
MHOXECTBEHHBIN ajuienu3M. B3anMoneicTBHE HeayuleNbHBIX TI'E€HOB. KOMIIEMEHTapHOCTD.
Onucrtas. [lomumepusi.

['eHeTnyeckuil KOHTPOJIb pa3BUTHS PACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HOJIOrMYECKUX MPOLIECCOB, MOBEACHNUS U KOTHUTHUBHBIX (PYHKUUN. ['eHeTHUecKrne MeXaHU3MbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SUH — Iapa3uT» U «XO3AUH — MHUKPOOHOM.
I'eneTnyeckue acmeKkThl KOHTPOJIS M M3MEHEHHs HACIEACTBEHHON HHQOpMAIMH B MOKOJCHUSIX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuubl 1 cxembl: «IlepBblii U BTOpOHW 3akoHbI Menaens», «Tpetuit 3akoH MeHaensy,
«AHanu3upymolee ckpemuBanue», «HemnonHoe nomMuHupoBaHue», «CLEMJIEHHOE HaciaeAOBaHUE
MPU3HAKOB Yy Jpo3oduibl», «I'enetuka nonay, «Kapuorun venosekay, «Kapuotun apo3oduibiy,
«Kapuotun ntuib», « MHOKECTBEHHBIN ajienn3M», «B3aumoaeiicTBrue reHoB.

O6opynoBanue: Mojeldb JUIsl JEMOHCTpAIMM 3aKOHOB €IWHOO0Opaszus THOPHAOB MEpPBOTO
MOKOJIEHUSI W PAacCHICIUICHUs] NPU3HAKOB, MOJENb JJs JEMOHCTPAllMM 3aKOHA HE3aBUCHMOIO
HacJe0BaHUsl MPU3HAKOB, MOJENb JUIsl JEMOHCTpAllMU CLETUIEHHOTO HAaclleJOBaHUsA MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodumnay.

IIpakTnyeckass padora «/I3yuyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JIPO30(QUITBI».

IIpakTnueckass padora «/3yuyeHue pe3ynbTaTOB AUTHOPUAHOTO CKpEIIMBAaHUA Y
JPO30(QUITBI».
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Tema 13. 3akoHOMepHOCTH H3MEHYMBOCTH

B3aumopelictBue reHotuna W cpensl npu  popmupoBaHuM (GeHoTHHa. M3MEHYHMBOCTH
npu3HakoB.  KayecTBeHHblE M KOJIMUECTBEHHbIE  NPU3HAKU. BuAbl  M3MEHUYMBOCTHU:
HEHACJICACTBEHHAs U HACIIEACTBEHHAS.

MomudukannoHHass H3MEHYUBOCTh. Poiib cpenbl B (QOpPMHUPOBAHUHM MOIU(PHUKAIMOHHON
n3MeHunBocTd. Hopma peakuuu mnpusHaka. BapuanumoHHbsll psa v BapuauuoHHas kpusas (B.
Noranncen). CoiicTBa MOAU(PHUKATMOHHON U3MEHUNBOCTH.

['enoTunuueckass u3MEHUYMBOCTh. (CBOMCTBA TEHOTUIMYECKOW HW3MEHYMBOCTH. Bumabl
F€HOTUIINYECKOW U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAs!.

KoMOuHaTiBHas M3MEHYMBOCTH. Mel03 M TOJOBOH MPOIECC — OCHOBAa KOMOWHATHBHOM
M3MEHUYUBOCTU. PoJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IaHUU F'€HETHYECKOI0 pa3HOOOpasus B
Ipezesax OJHOrO BUAA.

MyranuoHHasi HW3MEHYUBOCTb. BuIbl MyTauuil: T'eHHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHbBIE M MHAYLUPOBAaHHbIE MyTalUU. SIepHble M LUTOIUIA3MAaTUYECKUE MYTalliH.
ComaTnueckue M TOJOBble MyTauuH. [IpUunHBI BO3HMKHOBEHMsS MyTanuil. MyrareHol U HX
BIIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTALMOHHOIO IPOIECCa. 3aKOH TOMOJIOTMYECKHUX
psnoB B HacienctBeHHoW wusMmeHunBoctd (H.M. BaBunoB). BaesnepHas u3MEHYMBOCTD H
HAaCJEACTBEHHOCTD.

Onucenemuka U OSNUSEHOMUKA, pPOIb INULEHEMUYECKUX (HAKmopos 6 HACAe008aHUU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuer u  cxembl: «Bunel u3MeHunBoctu», «MoandukanoHHAs HW3MEHUHUBOCTDHY,
«KomOuHaTUBHAsT W3MEHYMBOCTHY, «Meho3y, «OmionoTBopeHne», «l'eHeTndeckne 3a00JIeBaHUS
yenoBeKkay, «Buabl Mmyramuiny.

O6opynoBaHue: KHUBble M TepOapHble SK3EMIUISIPbl KOMHATHBIX PAaCTEHHUH, PHUCYHKHU
(dboTorpadun) >KMBOTHBIX C Pa3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JladopaTtopnasi  pabdora  «lcciemoBanwe — 3aKOHOMEPHOCTEH  MoOIUM(HUKAITMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia M BApUALIMOHHOW KPUBOW».

IIpakTnyeckas padora «Myrauu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBeka. MexayHapoaHas IporpaMMa HCCIEIOBAHMS TIE€HOMa YeJOBEKa.
MeTopl M3y4eHUs] TEHETUKH 4YellOBEeKa: TI'eHEealloTMYEeCKHil, OJIM3HEIOBbIN, HUTOreHEeTHUYECKUHN,
MOMYJALUOHHO-CTATUCTUYECKUN,  MOJIEKYJIIpHO-TeHeTHYecKkuil. COBpPEMEHHOE  OIpeesieHUue
TFE€HOTHIA: MMOJHON€HOMHOE CEKBEHHUPOBAHME, T€HOTUIIMPOBAHUE, B TOM uuciie ¢ nomoupio [11[P-
aHanuza. HacnencrBennsle 3a00s1eBaHus yesloBeKa. [ eHHbIE U XpOMOCOMHBIE OOJIE3HH YeTIOBEKa.
bosiesnn ¢ HacneACTBEHHON MpPEApPACHONOKEHHOCThIO. 3HAYEHUE MEIULMHCKOM TEeHETHKU B
MPEeIOTBPAILIEHUN U JICYCHHH TEeHETUYEeCKHX 3a00JeBaHUIl uYelloBeKa. MeTuKo-TeHeTUYECKOe
KOHCynbTUpOoBaHUEe. CTBOJIOBBIE KIETKH. [IOHATHE «TE€HETHUYECKOTO Ipy3a». DTUYECKUE ACTIEKTHI
WCCIIeIOBAaHUH B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'eneTnueckue (akTOpbl MOBBILIEHHOW YYBCTBUTEIBHOCTH YeJOBEKa K (PU3MYECKOMY U
XMUMHMUYECKOMY 3arpsI3HEHHIO OKpYXKaroulei cpepl. [ eHeTnueckas npeapacnoioKEHHOCTh YEIOBEKa
K MaTOJIOTUSM.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «Kapuotun yenoBeka», «MeToapl W3ydeHHUs TEHETUKH YEIOBEKay,
«['eneTnueckue 3a00J1€BaHUS YEIOBEKaY.
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IIpakTnueckas padora «CocTtaBieHrEe U aHATIU3 POJOCIOBHONY.

Tema 15. Cesiekunsi OpraHu3MoB

JlomecTukanust M CeJeKUMs. 3apoKIEHHE CENeKUMM M AoMecTukanuu. Yuenue H. U.
BaBuiosa o LleHTpax MpoucXoXaeHUs 1 MHOT00Opa3us KyJIbTypHBIX pacTeHui. Ponb cenexkumu B
CO3JaHUU COPTOB PACTEHHMH U MOPOJ KUBOTHBIX. CopT, Mopoja, ITaMM. 3aKOH FOMOJIOIMUECKUX
psIOB B HacineACTBEHHOM u3MeHuuBocTM H. M. BaBuioBa, ero 3HadeHue Uil CEIEKLMOHHOMN
paboTHI.

Mertoabl ceneKIMoHHOW paboThl. McKyccTBeHHBI OTOOp: MAacCOBBIM M HHIMBHYaTbHBIH.
Otanbl KOMOWHANMOHHOM cenekiuu. lcneitanne npousBoguTenel mo motoMcTBy. OTOop 1Mo
TCHOTHITY C TTOMOIIBIO OIEHKH ()EHOTHIIa TOTOMCTBA W OTOOP IO TEHOTHUITY C TIOMOIIBIO aHAN3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ  CEJeKIMOHHOW paboTel. PaguanuoHHBId U
XUMHMUYECKUH MyTareHe3 Kak MCTOYHHMK MyTalud y KyJIbTYpHBIX (OpPM  OPTraHHU3MOB.
Hcnonb30BaHNe T€HOMHOTO peAaKTHPOBaHUS U MeToJ10B pekoMOMHaHTHBIX JIHK nns momyuenus
HCXOJIHOTO MaTepuaa JJisl CEIeKIUN.

[lonyuenne  monumiounnoB.  BuyrtpuBumoBas  ruOpuamsaunus.  bauskoponcTBeHHOe
CKpelllMBaHHe, UK UHOpuAUHT. HepoacTBeHHOE cKkpeluBaHue, WK ayTOpuIuHr. ['erepo3uc u ero
npuurHbl. Vcnonb3oBanue rereposuca B ceneknuu. OtganénHas rubpuauzanud. llpeononenue
Oecruiousi MEXBUIOBBIX THOpUIIOB. J[OCTHMIKEHUS CENEKIIMHW PAacTeHUN W JKUBOTHBIX. «3enéHast
DesoNIoOYUAL».

CoxpaHeHHe M HM3Yy4YEHHE TE€HETUYECKHX DPECYPCOB KYIbTYPHBIX PACTEHUNW W HUX JUKUX
poauyeit uisi co3qaHusl HOBBIX COPTOB U THMOPHAOB CEIbCKOXO3SHCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YNnpasieHue 2eHemuyecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHDBIX 8 YEJISAX VIYUUEHUS CYUeCMBYIOWUX U CO30AHUS HOBBIX NOPOO, IUHUL U KPOCCO8, 8 MOM
yycne ¢ NpUMEHeHUeM COBPEMEHHbIX MemOo008 HAYYHBIX UCCIeO008aHUl, NepedosblX uoel u
NnepcneKmuBHbIX MexHOI02Ul.

JdemoHcTpanuu

[Toptpetsr: H. . BaBunos, . B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykesinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmumpl u cxembl: «L{eHTpBI MPOUCXOXKAEHUS U MHOTOOOpa3usi KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTUYECKHX pSAJOB B HACJIEICTBEHHOW W3MEHYMBOCTH», «METOAbI CeleKIun,
«Otnanénnas rudbpuanzanusy, «MyrtareHesy.

JladbopaTopHasi paGora «l/3ydeHue COpTOB KYyJbTYPHBIX PACTEHUM M TOPOJ JOMALIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3yuyeHrne METOIOB CEIEKIUN PACTEHUI».

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

Ikcekypeust «OCHOBHBIE METOJABI U JIOCTHDKEHHUS CEJeKIMU PACTeHMM M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENBHBIN y4acTOK, B TEILTUYHOE
X034HCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rust 1 CHHTeTHYeCKasi 0M0JI0THsA

OOBeKThl, HUCHONb3yeMble B OHOTEXHOJOIMM, — KJIETOYHblE W TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MbI, HUX XapakTepUCTHKa. TpagulMOHHAs OMOTEXHOJOIHA: XJeOoleyeHue,
MOJIydeHHE KHCIOMOJIOYHBIX MPOAYKTOB, BHHOAeNIME. MukpoOuonsoruyeckuii cuure3. OOBEKTHI
MUKPOOHOIOTUYECKUX TeXHOJIOTUi. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.
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CozlaHue  TEXHOJOTMM M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  M3MEHEHUS U
KOHCTPYMPOBAHUsI T€HOMOB C LIEJIbIO MIOJyYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAINX HE
BCTPEYAIOLIUECS B IPUPOJIE ONOCUHTETUYECKUE TTYTH.

Kiterounas wmnxeHepus. MeToapl KynabTypbl KIE€TOK M TKaHEHM PACTEHUM M KUBOTHBIX.
Kpunobanku. Comarmyeckas TuOpuam3anmus W coMmartudeckuid smOpuoreHes. lcmompzoBanue
raliOuJI0B B CEIEKUUU pacTeHuil. [lonyuenue MmoHOKNOHANbHbIX anmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NOIUKIOHANbHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexkoHcTpyKus SIMIEKIETOK M KIOHUPOBAHHUE >KMBOTHBIX. MeTOJ TpaHCIUIAaHTAlUU SAEp KIIETOK.
Texnonocuu  0300po6neHUsA,  KYIbMUBUPOBAHUS U MUKPOKIOHANLHO2O — PAZMHONCEHUs.
CeNbCKOXO3AUCHBEHHBIX KYIbmMYP.

XpOMOCOMHAsl ¥ TE€HHass WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha UM KOHCTPYMPOBAHUE
pexomOunanTHeiX JIHK. Cozoanue mpanceennvix opeanusmog. JIOCTHKEHUS W TNEPCHEKTUBBI
XPOMOCOMHOM 1 T€HHON MHKEHEPUU. DKOJOTHUYECKHUE U 3TUUYECKHE NMPOOIeMbl T€HHON MHKEHEPUU.

Menununckue ouorexHosoruu. lloctrenomuas mudposas menunmna. [TIP-muarHoctuka.
MeTa00OMHBIN aHaNIN3, TE€HOLIEHTPUUECKUI aHAJIW3 MPOTEOMa YeJOBEKa JUIsl OLIEHKH COCTOSHUS
ero 3710poBbs. Vcnonabp3oBaHue CTBOJIOBBIX KJIeTOK. TapreTHas Tepamus paka. 3D-OnonnxeHepus
Ui pa3paboTku (yHIAMEHTAIbHBIX OCHOB MEAMUMHCKHUX TEXHOJIOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYEeTaHHWEM TEXHOJIOTUH TPEXMEPHOTO OMONMPHHTHUHIa M cKaQQOIAUHra Ui pelIeHUs
3a7a4 MePCOHATM3UPOBAHHON METUIIHHBI.

Co3manrie BEKTOPHBIX BAaKIMH C I1ETbI0 OOecredeHus: KOMOWHHMPOBAHHOW 3allUTHI OT
Bo3Oynuteneit OPBU, ycraHoBieHne MOJNEKYISIpHBIX MexaHH3MOB (yHkiuoHupoBanus PHK-
coJiepKallluX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00J1€BaHMsI YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

TaGmuue! u cxemsl: «/cnosib30BaHNE MUKPOOPTraHU3MOB B IPOMBIIIJIEHHOM IIPOU3BOJICTBEY,
«KirerouHas nHxKeHepus», «l'eHHas HHKEHEPU».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI).

IIpakTnyeckas padora «llosryueHrne MOJIOYHOKHUCIIBIX IPOLYKTOBY.

JkcKypeust «bHOTEXHOJOTHMST — Ba)XKHEHIIAas MPOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaenne u pa3BuUTHE IBOJIOIUOHHBIX NPEACTABJICHUI B 0M0JI0TUNI

OpomononHast Teopust Y. Jlapsuna. [Ipeanockuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB U
Hay4Has JearesbHocTh Y. J[apBuHa.

JIBuKymire cuibl 3BONIONMH BUIOB 1o Y. /lapBuHy (BhICOKAast MHHTEHCUBHOCTh PA3MHOKEHUS
OpraHU3MOB, HACJIEJICTBEHHAas W3MEHUYMBOCTb, OOphOa 3a CyIIeCTBOBAHWE, €CTECTBEHHBIM U
UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cunretnueckor teopun 3Bomronuu (CTD). HeitTpanbHas Teopus SBOJIOLUU.
CoBpemMeHHasi SBOJIIOIMOHHAS OWoNoTHA. 3HAa4YeHHWE HBOJIOLNMOHHOW Teopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTUHBI MUpA.

JdeMoHcTpanuu

IToptpersr: Apucrotens, K. Jlunner, XK. b. Jlamapk, 3. XK. Cenr-Mnep, XK. Krosee, Y.
HapsuH, C. C. Yerepuxos, 1. W. llImansrayszen, x. Xonnein, . K. benses.

Tabmumer u cxemsl: «Cucrema xuBoil mpupoasl (mo K. JIuaHew)», «JlecTHUIIA KUBBIX
cymectB (mo Jlamapky)», «MexanuzM (GpopMUpoOBaHUS MPUCIOCOOIEHUN Y pacTEHUN U KUBOTHBIX
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(no Jlamapky)», «Kapra-cxema mapuipyra nyrewmectsus Y. Jlapsuna», «Haxonxu Y. JlapBunay,
«Dopmbl 60pbOBI 3a cymecTBoBaHHE», «Ilopoasl romybeit», «MHoOrooOpasue KyabTYpHBIX (Gopm
KamycTel», «lloponpl nOMamHUX KUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BuIoB (mo Y.
HapBuny)», «CxeMa COOTHOILICHUS [JBIKYIIMX CHJI 3BOJIOLUNY», «OCHOBHBIC TOJIOXKEHUS
CUHTETUYECKOMN TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[Tonymsiuust kak »yieMeHTapHas eauHua 3Boionud. COBpPEMEHHBIE METO/bl OLEHKU
IF€HETUYECKOTO Pa3HOO0pa3usl U CTPYKTYpbl nmomyisiuil. Vi3MeHeHne reHoQoHaa MOMyIsIUKY Kak
2JIEMEHTAapHOE DHBOJIIOLIMOHHOE SBJIEHHE. 3aKOH TreHeruyeckoro paBHoBecus JIxk. Xapau, B.
BaiinGepra.

OnemeHTapHble (aKTOpbl (ABMXKYILHME CHJIBI) 93BOJIIOLMU. MyTalMOHHBIA Mpoliecc.
KomMOunaTtBHast U3MEHUYMBOCTh. J[peii( reHoB — citydaliHble HEHANpaBJICHHbIE U3MEHEHHUS YacTOT
ajutenedt B momyisiusax. D¢dekt ocHoBaTens. Dghgexm Oymoiiounozo eopaviuika. CHudiceHue
2EHemUYecKko20 pasHoobpasus: npuuyunvl u cireocmsus. llpossnenue s¢pghexma Opetigha eenos 6
oonbuwiux U manvlx  nonyiayuax. Murpanun. M3onsuus  nomynasuuii:  reorpaduueckas
(mpocTpaHcTBEHHAs), OHMosIoTHUecKast (pernpoyKTUBHAs).

EctectBennslit 0TO0p — Hanpasistouuil pakrop 3Bosonuu. PopMbl €CTECTBEHHOTO 0TOOpa:
OBWOKYIIMM, — CTaOMIM3HUPYIOIIMMA,  paspbiBaromuil  (au3pyntuBHbIN).  [lonoBoit  otGop.
Bo3HHKHOBEHHE U 3BOJIOLUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OpPraHU3MOB Kak pe3ylbTaT MHUKPO3BOJIONMH. Bo3HUKHOBEHHE
MPUCTIOCOOIEHUH Yy opraHu3MoB. ApoMopdo3bl U uanoanantTanuu. [Ipumepsl npucnocoOneHuit y
OpraHu3moB:  Mopdosiornueckue,  (U3HOJOTHYECKUE, OWOXMMHUYECKHE,  ITOBEJICHUYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue kak pe3yiabTaT MHUKPOIBOJIOIHH.
M3onsimmst —  ximroueBod  (aktop BUAooOpasoBaHusa. Ilytm u  cmocoObl  BHI00Opa30BaHUS:
ajutonatpudyeckoe  (reorpaduueckoe),  cHMIaTpuyecKoe  (PKOJOTHYECKOE), «MTHOBEHHOEY
(momurutonan3anus, rubpuanzanus). JJuTeIbHOCTb SBOIOIMOHHBIX MPOIECCOB.

Mexanu3mbl popMHupoBaHHs OMOJIOTUYECKOTO pazHOOOpa3usl.

Ponp sBomONMOHHON  Omojiornd B pa3pabOTKE HAyYHbIX METOJOB  COXpaHEHUs
O6uopaszHooOpaszus. MHKpPOAIBOJIOLKA M KOAIBOJIONUS IMApa3uTOB M HUX XO03sieB. MexaHNU3MbI
(hopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

[Hoptpersr: C. C. UeTBepukos, D. Maiip.

Tabmuipl u cxembl: «MyTalllOHHAs M3MEHUUBOCTHY, «[lomynsimoHHas CTpyKTypa BUAAY,
«Cxema mposBieHuss 3akoHa  Xapau—BaitnOepra»,  «/IBmKyiue  CHIBI  3BOJIOLUNY,
«OKoJIOTHYEeCKash HW30JAIMS TMOMyJsIuil  ceBaHckoil (openu», «['eorpaduueckas H30IAIUSL
JUCTBEHHUIBI CHOMPCKON M JHMCTBEHHMIIBI JaypcKoiy, «llomynsiMoHHbIE BOJHBI YHCIEHHOCTH
XUIMHUKOB M KepTB», «(Cxema MdeicTBHs ecTeCTBEHHOro oTbopa», «Dopmbl OopbOBI 32
CYIIECTBOBAHHEY, «naycTpuanbHbIi MEJIaHU3M», «Kussie HCKOTIaeMBbIe»,
«IToxpoBUTENBCTBEHHAs OKpacka KHBOTHBIX», «lIpenymnpexiaromas oOKpacka >KHUBOTHBIXY,
«Pu3nosornueckue agantanun», «lIpucrnocoOneHHOCTs OpPraHU3MOB M €€ OTHOCUTEIbHOCTDHY,
«Kpurepun Buga», «Bunpel-nBoitHukm», «CTpykTypa Buaa B npupone», «CrnocoObl
BUJ00Opa3oBanus»,  «l'eorpapuueckoe  BuAooOpa3oBaHHMe  TpEX  BHJOB  JIAHABIIIEH»,
«3JKoJIorHyeckoe BHJI000pa3oBaHMe BHUJOB CHHULY, «llomummonnsl pacrenuity, «KamycTtHo-
peleuHbli THOpHI.
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Ob6opynoBanue: repOapuul pacTeHWH, KOJUIEKIIMM HACEKOMBIX, Wydyesla NTHI[ M 3Bepei ¢
IpUMEpaMU PA3IUYHBIX MPUCIOCOOJICHUH, Yydena MNTUI[ U 3BEepel pasHbIX BUIOB, Tepbdapuu
pacTeHmii OJIM3KUX BUIOB, 00pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JladbopaTopHas padora «BpisiBIeHHE U3BMEHUYUBOCTH Y 0COOEH OJTHOTO BUIAY.

JladbopaTtopnass padora «lIpucnocoOneHuss OpraHu3MOB W UX  OTHOCHTEIJIbHAS
11e1ecO000Pa3HOCThY.

JlabopaTopHas pa6ora «CpaBHEHHE BUJOB 10 MOP(HOJIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/ionusi M e€ pe3yJbTaThl

Metopl u3ydeHus: Makpo3Boitonuu. llaneoHTonornueckue MeToAbl U3YYEHUS! IBOJIIOLIMM.
[lepexoanbie GOpMBI U HUIIOTEHETUYECKHE PSIIBI OPraHU3MOB.

buoreorpaduueckue meroapl uydenus sBotonuu. CpaBHeHHe Qiopbl U (payHbl MaTEPUKOB
1 ocTpoBOB. buoreorpaduueckue o6mactu 3eMiau. Buabpl-oHIEMUKH U PETAKTHI.

OMOpPHUOJIOTUYECKUE U CPAaBHUTEIBHO-MOP(OIOTUYECKUE METO/bl HM3YyYEHHS] HBOJIIOLMH.
I'eHeTnuyeckne MeXaHU3Mbl 3BOJIOLUN OHTOTEHE3a M TMOSBICHHUS SBOJIOIHMOHHBIX HOBILIECTB.
I'oMosornuHbple U aHAJNOTUYHbIE OpraHbl. PyTuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISPHO-
reHeTHuYecKue, OMOXMMUYECKHEe U MaTeMaTHUYEeCKUE METO/Ibl N3Y4eHHUs HBOJIIOLMU. ['OMOJIOTHYHbIE
reHbl. COBpeMEeHHbIE METO/Ibl TOCTPOEHUS (PUIIOTE€HETUYECKUX JEPEBHEB.

XPOMOCOMHBIE MYTALIUH U IBOJIIOIHS TEHOMOB.

OO6mwme 3akoHOMEpHOCTH (TIpaBuia) dBotonun. [Ipunyun cmenst gyuxkyui. Heobpatumocts
9BOJIIONMH. AJaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINU.

JdeMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, @. Mromnep, J. ['ekkens.

Tabmuubl U cxeMbl: «DWIOTEHETHYECKUN Psif JIOMIAIN», «APXEONTEepUKC», «3BEpo3yObie
amepb», «Crerouedansny, «PuHnoputs», «CeMeHHblEe MNanopoTHUKWY, «buoreorpaduueckue
30HBI 3emim», «Jlpeiid koHTHHEHTOBY», «PenmukThl», «HauanpHbIEe CcTaguu SMOPHOHAIBHOTO
pPa3BUTHUSI NO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTHMYHBIE M AHAJIOTMYHBIE OpPraHbl», «PyIHuMeEHTH,
«ATaBU3MBDY, «XpOMOCOMHBbIE HAOOpHI 4YelloBeKa M IIMMMaH3e», «[JaBHbIE HampaBiIeHUS
ABOJTIONHHY, «O0I1IHe 3aKOHOMEPHOCTH IBOJIIOLIMIY.

O6opynoBaHue: KOJUJICKIUHU, TepOapuy, MYISKU MCKOMAEeMbIX OCTAaTKOB OPraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYIUMEHTAPHBIX OPraHOB W aTaBU3MOB, KOJUICKIIMHU
HaCEKOMBIX.

Tema 4. [Ipoucxo:kaeHue u pa3BuTHE )KU3HU HA 3emJie

Hayunpie rumote3sl MNPOUCXOXKACHUA >KU3HM Ha 3emiie. AOHOTEHE3 M IMaHCIEPMUSL.
JloHayuHble TpEACTABICHUS O 3apOKICHUM JKU3HHM (KpealnuoHu3M). [Hurmore3a MOCTOSITHHOTO
CaMO03apOoK/JIeHUs KU3HU U e€ ompoBepxeHue onbitamu @. Peau, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxxaeHne KU3HU U aCTPOOUOIIOTHUS.

OcHoBHBIE STambl HEOpPraHU4eckon sBoNrONMH. [lmaHeTapHas (reojoruyeckas) 3BOJIOLUS.
XuMuyeckasi 3BOJIONUsA. AOMOTEHHBIN CHHTE3 OPraHUYEeCKUX BEUIECTB M3 HeopraHuieckux. OmbIT
C. Mumiepa u I'. FOpu. O6pa3zoBanue nonumepoB U3 MoHoMepoB. KoarepsarHas runoresa A. .
Omnapuna, runote3a nepsuyHoro OynpoHa JIx. XongeiHa, reHeruyeckas rumnotesa . Mémnepa.
Pu6osumer (T. Yex) m rumoreza «mupa PHK» V. T'unbepra. dopmupoBanue memOpaH u
BO3HMKHOBEHHE ITPOTOKJIETKH.

HUctopus 3emmm u Mmertonasl €€ u3ydeHus. [FckomaeMble OpraHMYECKHME OCTATKH.
I'eoxponosorust u  e€ Meronbpl. OTHocuTenbHass W aOCOJIIOTHAasE  TEOXPOHOJIOTHS.
I'eoxpoHosornyeckast mKaja: 30Hbl, Ipbl, IEPUOJIBI, FTOXH.
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Hauanenbie 3ranbl opraHudeckod 3BOMOLMH. [logBIEHME W 3BOJIIOLHS IEPBBIX KIETOK.
OBomonuss Metabosm3Ma. Bo3HukHOBeHHE TepBBIX dKocucTeM. COBpeMEHHbIE MHKpPOOHBIE
OMOTUIEHKHM KaK aHaJIOr MepBbIX Ha 3emiie coolmecTB. CTpoMaToauThl. [IpOKapHOTHI 1 3yKapHOTHI.

[Tpoucxoxxaenne SykapuoT (CUMOMOTEHe3). ODBOJIOMUOHHOE IPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxxaeHrue  MHOTOKJIETOYHBIX  OpraHu3MOB.  BO3HHKHOBEHHME  OCHOBHBIX TPyl
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaNbl SBOJIIOLUH BRICIINX pacTeHHiH. OCHOBHBIE apoMOop(o3bl pacTeHuid. Brrxox
pactenuid Ha cymy. [losiBleHHe CHOpPOBBIX pacTeHWW M 3aBoeBaHWE HUMU Cyliu. CeMeHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE dTambl SBOJIIOLUU KUBOTHOrO MHpa. OCHOBHBIE apoMOpP(O3bI KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — NOSIBIIEHHE COBPEMEHHBIX THINOB. [lepBble XOpaoBbie
KUBOTHBIE. JKU3HB B BOJE. DBOJIIOIUS MO3BOHOYHBIX. [Iponcxoxknenne ampuOuil u penTHIIMMA.
[Tpoucxoxxnenue MmieKonmuTaOmMUX W NOTUIL. [IpuHnun xmrodeBoro apomopdosa. OcBoeHue
0eCT03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne xxu3Hu Ha 3emiie MO 3paM M MEpPHOJIaM: apXxeil, MPOTepo30H, Maaeo30il, ME3030H,
KaiiHo301. OOmas XapakTepucTHKa KiIuMaTa U reoJiorndeckux mnpoieccoB. [losBienue u pacuser
XapaKTEepHBIX OPraHU3MOB. YTiieoOpa3oBaHHE: €ro YCIOBHS M BIUSHHE Ha Ta30BbId COCTaB
aTMoc(hepsl.

MaccoBble BBIMHpPAaHUS — DKOJIOTUYECKHE KPHU3UCHI mpouioro. [IpuumHbl M cieacTBus
MaccoBbIX BbIMHpaHHil. COBpEeMEHHBIH HKOJOTHYECKHIl KpHU3UC, ero ocoOeHHocTu. [Ipobinema
COXpaHeHHus1 6Mopa3zHooOpasus Ha 3emiie.

CoBpemeHHast cucTeMa opraHudeckoro mupa. llpuHnunel knaccudukanuu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetrer: @. Pean, JI. Cnannanuanu, JI. Ilactep, U. 1. Meunukos, A. 1. Onapun, JIx.
Xoapaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubl n cxembl: «Cxema ombita . Penn», «Cxema ombita JI. Ilactepa mo uzydeHuto
caMo3apokJieHus: xu3Hu», «Cxema ombiTa C. Muinepa, I'. FOpu», «3Otambl HeopraHUuYecKoOu
3BOJIOLUN», «l'€oXpoHosornueckas mikana», «HadampHble 3Tanbl OPraHUYECKOW 3BOJIIOLUN,
«CxeMa 00pazoBaHus SYKApUOT MyTEM cuMOuoreHesa», «Cucrema >kxuBoi npupoab», «CTpoeHue
BUpyca», «Apomopdosbl  pacteHuit», «Punnodute», «OIHOKIETOUHBIE  BOJOPOCIUY,
«MHOrokeTouHsle Bogopociany, «Mxuy», «llanopotauku», «['ojioceMeHnHbIe pacTeHus», «Oprausl
LBETKOBBIX pacTeHui», «CxemMa pa3BUTHS >KHUBOTHOTO MHPaA», «APOMOPQO3bI KUBOTHBIX,
«[Ipocretimue», «Kumeunononoctueley», «llmockue uyepBu», «Unenucronorue», «PoIObD»,
«3eMHOBOHBIEY, «lIpecMmbikaromuecs», «lItumpy, «Mnekonuraromue», «Pa3BuThe XU3HU B
apxeckoil spey, «Pa3BUTHE KU3HU B MPOTEPO30MCKOM 3pen, «Pa3zBUTHE KU3HU B MAIECO30MCKOM
spe», «Pa3zButrhe Ku3HM B Me3030MCKON 3pe», «Pa3Burhe XKU3HUM B KalHO30MCKON 3pey,
«CoBpeMeHHas cucTeMa OPraHuuecKoro MUpay.

O6opynoBanue: repOapuu pacTeHU Pa3TUYHBIX OTAETIOB, KOJUIEKIIMA HACEKOMBIX, BIIAYKHbBIE
npenaparsl )KMBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIMU HUIJIOKOXHX, CKEJIEThl MO3BOHOYHBIX
YKUBOTHBIX, Uy4elsla MTHI] U 3Bepei, KOJUIEKIIUM OKaMEHEIOCTEH, MOJE3HbIX UCKOMAeMBbIX, MYJISKU
OpPraHMYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas snaGoparopHasi padora «MoaenupoBanue onbitoB Musepa—tOpu 1o
M3YyYEHHIO a0MOT€HHOTO0 CUHTE3a OPraHMYeCKHX COeAMHEHHH B IEpBUYHOM aTMochepey.

JlabopaTtopHasi padora «/3yuyeHne U ONHUCaHUE MCKONAEMBbIX OCTAaTKOB JPEBHUX
OpraHU3MOBY.
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IIpakTuyeckas padora «/3ydenne 0coOEHHOCTEH CTPOCHUS PACTCHUN PA3HBIX OTAETIOBY.
IIpakTuyeckas padora «3yyenne ocobeHHOCTEH CTPOSHHS MO3BOHOYHBIX JKUBOTHBIXY.
Tema S. IIpoucxokaeHue 4eJi0BeKa — AHTPONOreHe3

Pa3nensl u 3agaun aHTpONOJa0TUU. MeTo/1bI aHTPOITIOJIOT UH.

CraHOBJIEHUE TPEACTABICHUN O NPOUCXOXKICHUU 4YeJIOBEKa. Penuruos3Hble BO33pEHUS.
CoBpemMeHHbIE HAyYHbIE TEOPUH.

CX0JCTBO uesoBeKa ¢ KUBOTHBIMU. CUCTEMATUUYECKOE M0JI0KEHHE YesloBeka. CBUIETENbCTBA
CXOJICTBA YEJOBEKAa C IKMBOTHBIMHU: CPAaBHHUTEIHLHO-MOP(HOJIOTHYECKUE, 3IMOPHUOIOTHYECKHUE,
¢bu3nooro-o6noXuMuIecKue, mopeneHuIeckue. OTINYns YeIoBeKa OT KUBOTHBIX. IIpsmMoxoxaeHne
U KOMIUIEKC CBSI3aHHBIX C HUM IpU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIbHOU
CUCTEMBI.

JiBuokymue cuiibl ((hakTopbl) aHTPOTIOreHe3a: OuoJiornyeckue, couraibHble. COOTHOIIEHNE
OMOJIOTUUECKHUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaUM aHTpoIOreHe3a. PanHue denoBekooOpa3Hble 00€3bsHbI (ITPOKOHCYIBI) U
paHHUE MOHTUIBl — OOLIME MPEAKH YelOBEKOOOpa3HBIX 00€3bsSH W JOACH. ABCTPaJIONUTEKH —
JIBYHOTHE TIpeaku JiroAel. YUenoBek yMenblid, MEpBbIE W3TOTOBICHUS Opyauil Tpyna. YenoBek
MPSIMOXOJIAUINI M TEepBbIM BBIXOJ Jroed 3a mpenensl Adpuku. YenoBek reinenbOeprckuii —
o0l mpeoKk HeaHJepTaIbCKOTO YeIOBEeKa U YelloBEeKa pasyMHOro. YejaoBek HeaHIepTalbCKUI
KAaK BHUJ JIOJEH XOJIOAHOTO KiIMMara. YenoBeK pa3yMHBI COBPEMEHHOIO THIA, JEHUCOBCKHN
YeJI0BEK, 0OCBOCHHE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneTnka u naaeoreHoOMHKa.

DBOJIIOLMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEHHBIM OTOOp B NOMyNSALUAX YeloBeKa.
MytanuoHHbI Tporiece u noauMopdusm. [lomynsimoHHbIE BOHBI, Ipeiid T€HOB, MUTpAIUs U
«3(hdexT ocHOBaTENA» B MOMYJISALUIX COBPEMEHHOTO YETIOBEKA.

UYenoseueckne pacel. [lonstue o pace. bonbmme pacel: eBpomeowaHas (eBpazuiickas),
aBCTpaJo-HerpouIHas (dKBaTOpHaIbHAs), MOHTOJIOUIHAS (a3MaTCKO-aMepHUKaHcKas). Bpems u mytu
pacceneHusl 4einoBeKa IO IutaHere. EAMHCTBO yenoBeueckux pac. HaydHas HecoCTOSATEIbHOCTh
pacu3Mma. [IpucrnocoOneHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSM OKpyXKawmied cpeabl. BiusHue
reorpaduueckoit cpepl U aApeiida reHoB Ha MOP(OIOTHIO U PUIUOJIOTHIO YETIOBEKA.

MexaucuuIuinHapaple  MeTtoAbl B ¢u3nyeckoil  (OMOJIOTMYECKOil)  aHTPOMOJIOTHH.
OBOJIFOIIMOHHAS. aHTPOIIOJIOTUS U NAJIE0aHTPONIOIOTHS YEJIOBEUECKHUX MONMyJsuuid. bruoconuanbHbie
WCCIIeIOBAaHUS IPUPOJIbI YeoBeka. MccnenoBanre KOABOIIOLUN OMOJIOTHYECKOTO U COLMAIBHOTO B
YEJIOBEKE.

JdeMoHcTpanun

IToptpetsr: Y. Jlapun, JI. JIukn, A. . Porunckuid, M. M. I'epacumos.

Tabmumet u  cxembl: «Meroapl  aHTpomojorum», «['OJOBHOH MO3r  4YeloBEKay,
«YenoBekooOpa3ubie 00e3bsiHB», «CKeneT dYenoBeKa W CKeJleT IIUMIIaH3e», «PyauMeHTsl u
aTaBU3MbD», «/IBWXKyIIMEe CHJIBI  aHTPOIIOTE€HE3a», «OBOJIOLMOHHOE JPEBO  YEJIOBEKa»,
«ABcTpanonurek», «HenoBek yMmenbli», «HemoBek NpsAMOXOIAMIMNIY, «JIeHUCOBCKHUI 4YEIOBEK»
«Heanpepransups», «KpomanboHub», «lIpenkn yenoBeka», «ITansl 3BOJIIOLUN YEIOBEKa», «Pachl
YEJIOBEKAY.

OO6opynoBaHue: MyJISDKM OKaMEHENOCTeH, MpeAMETOB MaTepUalbHOM KyIbTyphl MPEAKOB
4yenoBeka, penpoaykiuu (dororpadun) KapTHH ¢ MUPOJIOTHISCKUMHU U OMOIEHCKUMHU CHOKETaMu
MIPOUCXOXKICHUSI dYeJloBeKa, (oTorpaguu HAXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJeT
4eJI0BEKa, MOJENb Yepela 4eloBeKa M Yepena IIMMIAH3€, MOJEIb KHCTH YelIOBEKa U KHUCTU
LIMMIIaH3€, MOJEIIN TOpca IIPEIKOB YEJIOBEKA.
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JlaGopaTopHas padora «/3ydeHue 0COOCHHOCTEH CTPOCHHS CKElleTa YeJIOBEKa, CBSI3aHHBIX
C IIPSAMOXOXKJAECHUEM ».

IIpakTuyeckas padora «/3ydeHne 3KOJOrMUECKUX aJaNTAUN YETOBEKa.

Tema 6. JkoJiorusi — HayKa 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAJOPraHU3MEeHHBbIX
CHCTEM C OKpY Karolei cpenoi

3aposkieHue U pa3BUTHE dKoJIoruu B Tpynax A. ['ym6onsara, K. @. Pynee, H. A. CeBepriosa,
3. I'exkens, A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun sxosnoruu. CBsi3b 3KOJIOTHH C IPYTUMHU
HayKaMH.

Metonpl skosioruu. [loneBble HaOmoneHUs. DKCHEPUMEHTHI B 3KOJIOTUU: NPUPOIHBIE U
nabopaTtopHble. MoenupoBaHue B 3KOJOTHH. MOHHMTOPUHT OKpYXKArOIIEH Cpeipl: JOKaIbHBIH,
pPErHOHAIBHBIN U TJI00ATBHBIN.

3HaueHue DSKOJOTMYECKHX 3HAHWM Ui dYeloBeKa. DKOJIOTUYECKOE MHPOBO33PEHHE Kak
OCHOBAa CBSI3€M uYenoBedecTBa € HpUPOAON. DPOpMHpPOBAHHME HKOJIOTMYECKOM KYyJIbTYphl M
9KOJIOTMYECKON TPAMOTHOCTH HACEJIECHHUS.

JdeMoHcTpanuu

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

Tabmumpr u cxembl: «Paznenbl skonorum», «MeTonsl 3kojgorum», «CxemMa MOHUTOpPUHTA
OKpYKaIOLIEl Cpesibl».

JlaGoparopHas padora «/3yueHne MeTOJ0B SKOJIOTHUYECKUX UCCIETOBAHUIN.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

Dkojoruueckue GakTopbl U 3aKOHOMEPHOCTH UX JeiicTBus. Knaccudukanus s3K0I0ruueckux
(dakTopoB: abuoTHyeckue, OMOTHYECKHE, aHTpomoreHHble. OOIMe 3aKOHOMEPHOCTH JCHCTBHUS
skojornueckux ¢akropoB. [IpaBmwio muaumyma (K. Ilnpenrens, 0. JIubux). TomepaHTHOCTD.
OBpHUOUOHTHBIE M CTCHOOMOHTHBIE OPTaHU3MBI.

AbGuotnyeckue ¢aktopsl. CBeT Kak dKoJorudeckuid ¢aktop. [leficTBHE pa3HBIX Y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. OKOJOTMYECKHE TPYIIbl PACTEHUH U JKUBOTHBIX IIO
OTHOIIECHUIO K cBeTy. CUrHaiabHas poJib cBeta. DoTonepruou3M.

Temnepatypa kak osKosoruueckuid Qaxtop. JlelicTBue TeMmeparypbl Ha OpPraHU3MBL
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIEC OPTAaHU3MBI.

Bnaxnocte kak skonoruueckuid Qaxtop. IlpucnocoGruenHus pacTeHH K MOAJEPKAHUIO
BojHOro Oananca. Kinaccuduxarus pacteHuit o oTHoOLIEHUIO K BoJie. [Ipucnocobnenus ;KUBOTHBIX
K U3MEHEHHIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHMS OPraHMW3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, IOYBEHHAs, TIyOMHHAs
MOANOYBEHHAs, BHYyTpUOpraHu3MeHHas. DOU3MKO-XUMUYECKHE OCOOEHHOCTH cpel  OoOuTaHus
opranu3moB. [IpucnocobiaeHuss OpraHu3MoB K KU3HU B Pa3HBIX Cpeax.

buonoruueckue purmbl. BHemHue u BHyTpeHHHE pUTMBI. CyTOYHBIE M TOJUYHBIE PUTMBL
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HH.

XKuznennsie (opmbl opranusmoB. IloHsTHEe 0 xu3HeHHOH Qopme. JKuzHeHHBIE (DOPMBI
pacTeHuii: JepeBbs, KyCTapHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJTHOJETHHE TPaBBHI.
Xuznennsle (opMbl JKUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a3pOOUOHTEI. OCOOEHHOCTH CTPOEHUS
1 o0pasa KH3HH.

buotnueckue gaxkropsl. Buipl 6MOTHUECKUX B3aMMOAEHCTBHIM: KOHKYPEHIINS, XUITHUYECTBO,
cumOuo3 u ero ¢opmsl. [lapasutusm, Koonepamus, MyTyaau3M, KOMMEHCATU3M (KBapTUPAHTCTBO,
HaxJeOHnuecTBO). HeTpoduueckue B3ammoneicTBus (Tomuueckue, Gopudeckue, padbpuueckue).
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3HayeHne OMOTHYECKUX B3aMMOJCHCTBHM JJIS CyIIECTBOBAHUS OPraHU3MOB B Cpele OOMTaHWS.
[IpuHUIKIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuuper 1 cxembl: «KojJoruyeckue (Gakropbp, «CBETOBOM CHEKTP», «IKOJIOTHYECKHE
TPYIIBI JKUBOTHBIX MO OTHOIICHHUIO K CBETY», «TEIJIOKPOBHBIE >KUBOTHBIEY, «XOJIOJHOKPOBHBIC
KUBOTHBIEY», «DU3MONOTHYECKUE aJanTalli >KUBOTHBIX», «Cpelnbl OOWTaHUS OpPraHU3MOBY,
«buonornyeckne put™mel», «KusHeHHbIE (HOPMBI pacTeHHID», «KU3HEHHBIE (HOPMBI KHUBOTHBIXY,
«JKocHCTEMA ILIMPOKOJIMCTBEHHOTO Jieca», «JKOocHucTeMa XBOWHOro isecay, «llemu nuranusy,
«XumnanuectBoy, «llapasutuszmy», «Konkypenuus», «Cumouosy», «Kommencanuzmy.

ObopynoBanue: repObapuum pacTeHUW ¢ HKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  HKOJOTHYECKUX  (PAaKTOPOB, TepOapuud  CBETOJIOOMBBIX, TEHETIOOMBBHIX U
TEHEBBIHOCIMBBIX PACTEHUMN, CBETOJIIOOMBBIE, TEHENIOOWBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE
pacTteHusi, repbapuy M KOJJIEKIUU TETUIOIIOOUBBIX, 3UMOCTOMKHX, MOPO30YyCTONYMBBIX pPAacTEHUH,
yyyena NTUI U 3Bepell, repbdapuu pacTeHWil, OTHOCAIIMXCA K TUrpoduTam, Kcepopuram,
Me30¢uTaM, KOMHATHBIE PACTeHUS JaHHBIX TPYII, KOJUICKIIMU KUBOTHBIX, OOMTAIONINX B Pa3HBIX
cpenax, repOapuM M KOJUIGKIMM pAacTeHUl U  KUBOTHBIX, OOJaJal0MIMX  YepTaMu
MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCJIOBHM KU3HH, TepOapUu U KOJUIEKIIMH PacTEHUI
Y JKABOTHBIX PA3JIMYHBIX )KH3HEHHBIX (OPM, KOJUICKIIUH >KHBOTHBIX, YIACTBYIOIIUX B Pa3IMYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSIX.

JladopaTopHas pa6ora «BrisiBIeHe TPUCTIOCOOICHHI OPraHU3MOB K BIUSHHUIO CBETAY.

JladbopaTtopnasi padora «BpisBIeHHE TPUCTOCOONICHUI OPraHU3MOB K  BIIHMSHHUIO
TEeMIEPaTypPbI».

JladbopaTopHasi pa6oTra «AHAaTOMHYECKHE OCOOCHHOCTH PACTCHMH U3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. IkoJ10rusi BUA0B U MOMYJIS LU

DKOJIOTHYECKHE XapaKTEepUCTUKHU monmyssaiuu. [lomymsuus kak Ouosioruyeckas CHCTEMA.
Ponp HeomHopoaHOCTH cpenbl, (usnueckux OapbepoB M OCOOCHHOCTEH OHOJOTHU BHAOB B
(GhopMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYphl momyiasuui. OCHOBHbIE MOKa3aTeNld MOMYJISIIHNU:
YUCJIEHHOCTb, IVIOTHOCTh, BO3PACTHAS U MOJIOBAsA CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMIT pOCTAa,
CMEPTHOCTb, MUT'PALIUSI.

DkoJiornyeckass CTpykTypa mnomymsnuu. OILleHKa YUCIEHHOCTH Nomyiasuuu. JnHammuka
MOMYJSALUMK U €€ peryisnus. buoTuuecknii NoTeHUHan Mnonyiasiuud. MoJenupoBaHue AMHAMUKA
nonymsauud. Kpusbsle pocrta uymncnenHoctu nonyisiuud. KpuBble BbDKuBaHus. Perynsuus
YUCIEHHOCTH TMOMYJISUI: pojb (AKTOPOB, 3aBHUCSIIMX M HE 3aBUCAIIUMX OT IJIOTHOCTH.
DKoJjoruveckue crpareruu BuaoB (r- u K-crparerun).

[Tonsitue 00 »SKonoruueckod Humie BuAa. MectooOutanue. MHOTOMEpHas MOJEIb
skojornyeckod Humu Jx.M. Xarumncona. Pa3zmepsl skonormyeckoit Humd. IloTeHuumanbHas u
peanu30BaHHAs HUILIH.

Bun kak cucrema nomymsiuid. Apeainbl BHAOB. Buabl M MX KM3HEHHBIE CTPAaTETUU.
DKOJIOTUYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPALMil )KMBOTHBIX. bruosiornueckie MHBa3uM 4yKepOHbBIX
BHJIOB.

JdeMoHcTpanuu

IToptper: [Ix. M. XaruuHCOH.

Tabnuiel 1 cxeMbl: «IKOJOTHYECKHE XapaKTePHUCTUKH Tomynsuuny», «lIpocTpaHcTBeHHas
CTpyKTypa mnonymsiuuun», «Bo3pactHeie mnupamuabl nonymauun»y, «CKOpOCTh — 3aceleHus
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MOBEPXHOCTU 3eMJIM Pa3IMUYHBIMU OpraHusmMammu», «Mogenb skosnormyeckord Humm Jx. W
XaTYMHCOHAY.

O6opynoBanue: repOapuu pacTCHUN, KOJJICKIIUU KUBOTHBIX.

JlaGopaTopuasi padora «[IpucnocobneHus: CeMsiH paCTCHHIA K PacCEeICHUIO.

Tema 9. Dxoji0rns coo61eCTB. IKOJOTHYeCKHE CHCTEMBbI.

CoobmectBa oprann3moB. buorneno3 u ero crpykrypa. CBsi3M MEXIy OpraHM3MamMu B
ouoreHose.

Okocucrema Kak oTkpbitas cuctema (A. Jbx. Tencnu). @yHKIIMOHAIBHBIE OJIOKH OPraHU3MOB
B DKOCHCTEME: MPOIYIIEHTHI, KOHCYMEHTHI, peyleHThl. Tpoduduecknue ypoBHU. Tpodudeckue nenu
U ceTH. AGnotuueckue OJIOKU dKocucTeM. [1ouBbI M Wbl B dKOCHUCTeMax. KpyroBopoT BemiecTs u
MMOTOK PHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM YKOCHUCTeMBbl. buomacca u mpoayKiusa. DKOJOTUYECKUE TTHUPAMMUIBI
qrces, OMoMacchl U SHEPTUU.

Junamuxa skocucmem. Kamacmpoghuueckue nepecmpoiiku. @nyxmyayuu. HampapiieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. [lepBUYHBIE W BTOPUYHBIE CYKIIECCUU U MX
NMPUYUHBL.  AHTPOTIOTEHHBIE  BO3JICUCTBUST HA  Ccykimeccud. KiuMMakcHOe  COOOIIECTBO.
buopa3noo0Opasue 1 noJHOTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[Ipupoanble 3KOCUCTEMBI. JKocucmeMvl 03€p U peK. IKOCUcmeMvl MOpeli U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmeneti, NyCmbviHb.

AHTPOTIOTEHHBIE ~ DKOCHUCTEMBI.  Arposkocuctema.  ArporeHo3.  Pazmuums  mexmy
AQHTPOTIOT€HHBIMH ¥ MIPUPOTHBIMU YKOCUCTEMAMHU.

Ypboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oposackas ¢uiopa u dayHa.
CunaHTpOnU3aIus Topoackoil (hayHsl. bronorndeckoe n X03s1WCTBEHHOE 3HAYCHUE arPOIKOCHUCTEM
1 ypOOIKOCUCTEM.

3akoHOMEpPHOCTH (DOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHII OPTaHU3MOB B 3KOCHCTEMaX.
Ponv kackaonoeo sghgpexma u 6udos-souguxamopos (kirouesvlx 6u008) 6 HYHKYUOHUPOBAHUU
skocucmem. llepeHOC HSHEPrUU U BEHIECTB MEXKAY CMEXKHBIMH SKOCHUCTEMaMH. Y CTONYMBOCTH
OpPraHU3MOB, MOMYJISILIUI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U aHTPOMOTEHHBIX BO3ACHCTBUM.

Mexanuzmol  8030elicmeus  3a2ps3HeHuli  pasHblX — Muno8 Ha  CYOOP2aHU3MEeHHOM,
OpP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl  IKOLOSUYECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030eticmaus. MeToA0JI0rusi MOHUTOPHHIAa €CTECTBEHHBIX U
AHTPONOTEHHBIX SKOCUCTEM.

JdeMoHcTpanun

[Toptpert: A. k. Tencnu.

Tabmumsr 1 cxembl: «CTpykTypa OHOIIEHO3a», «DKOCHUCTEMA MIMPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOro Jeca», «QDyHKIMOHAIbHbIE TPYIIbl OPraHU3MOB B OKOCHCTEMEY,
«Kpyrosopor BemectTB B 9kocucteme», «llemn mnuTaHus (macTOuiHas, ACTPUTHAs)»,
«OKoJIoTHYEeCKass MUpaMuaa 4ucen», «IKOJOTHYecKas Mupamuaa OHOMacchDy, «IDKOJIOrhyecKas
nupamuaa >Heprum», «O0pasoBanue Oonotay, «llepBuuHas cykueccus», «BoccraHoBieHue seca
MocJje moxapay, «IKocucTeMa 03epa», «ArpoueHos», «KpyroBopor BemIeCTB U MOTOK 3HEPTUHU B
arporieHosey, «IIpuMepsl ypoosKOCUCTEMY.

O6opynoBanue: TepOapuu pacTeHUid, KOJUICKIIMM HACEKOMBIX, dUydena NOTHI[ U 3BEpe,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypoo3KOCUCTEMBIY.

JlabopaTopHasi pabora «l3yueHue pazHoOOpas3wsi MENKHX MOYBEHHBIX UYICHHCTOHOTHX B
Pa3HBIX YKOCUCTEMAX).
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JKCKypeust «OKCKypcHsi B THIIMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €IbHHK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 060JI0TO)».

IKCKypeHust «IKCKypCHs B arpodKOCUCTEMY (Ha 0JIE WK B TEININYHOE X0341CTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — oOmennanerapHas o0ojo4yka 3eMil, TIE CYIIECTBYET WJIHM CYIIECTBOBAaja
XU3Hb. PazButue npencrasicHuii 0 ouocdepe B Tpyaax . 3rocca. Yuenue B. U. Bepuaackoro o
ounocdepe. Obmactu 6nocdepsr u e€ cocras. JKupoe BemecTBo OHOChepsl U ero (PyHKIHU.

3aKoHOMEpPHOCTH cyiecTBoBaHus Ownochepsl. OcobeHHOCTH Onochepsl Kak TIOOATBHOM
sKocucTeMbl. JluHammuyeckoe paBHoBecue B Omocdepe. KpyroBopoTel  BemiecTB U
OMOTEOXMMHUYECKUE IUKITBI (YTiepoa, a3oTa). PUTMUYHOCTH sBIeHMI B Onocdepe.

3oHanpHOCTh Onocdepsnl. Ilonarue o OGuome. OCHOBHbIE OMOMBI CYyIIW: TYHJpa, XBOWHBIE
jeca, CMEIIaHHbIE U IIHMPOKOJIMCTBEHHbIE Jieca, CTENH, CaBaHHbI, MyCThIHU, TPONMUYECKHE Jeca,
BBICOKOTOpbA. Kiumar, pacTurenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIIUS )KUBBIX CHCTEM, OIlEHKA MX PECYpPCHOTO MOTEHIHaNIa U OMOCHEPHBIX
(GyHKIMH.

JdeMoHcTpauuu

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

Tabmuubr u cxemsl: «I'eochepsr 3emmm», «KpyroBopot azora B mpupojae», «Kpyrosopot
yriaepoaa B mpuponae», «Kpyrosopor kucnopoga B mpupone», «KpyroBopoT BOJbI B IPUPOJIEY,
«OcHoBHBIE OnoMmbl cymmny, «Knumarnyeckue nosica 3emnn», «Tynapay, «Taiiray, «CmemnianHbIi
necy, «llIupokonmcTBeHHbIN Jiec», «Crenby, «CaBanHay, «IlycTeiHd, « Tponudeckuii gecy.

O6opynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH JKUBOTHBIX.

Tema 11. YesroBek M OKpYy:Kaomas cpeaa

DKOJIOTHYECKHE KPU3HUCHI U UX MpUYnHbI. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3arpssHeHue
BO3QyIIHON cpenpl. OXxpaHa BO3ayxa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJHBIX PECYpPCOB.
Pazpymenue noussl. OxpaHa MOYBEHHBIX PECypcoB. MI3MeHeHne KkiuMara.

AHTpPONOTeHHOE BO3/ICHCTBUE HA PACTUTENBHBINA U )KUBOTHBIM Mup. OXpaHa pacTUTEILHOTO U
KUBOTHOTO Mupa. OCHOBHbBIE IPUHUUIBI OXpaHbl mpupoabl. KpacHsie kuuru. Ocobo oxpaHseMbie
npupoaabie Tepputopun (OOIIT). boTannveckue caabl U 300JI0TMYECKUE TTAPKH.

OcHOBHbBIE TPUHLMUIIBI YCTOWYMBOTO Pa3BUTHUS YellOBEYeCTBA U MpHpoAbl. PanmonanbHOE
MPUPOJIOIOJIL30BAHUE U COXpaHEeHue Ouosorumyeckoro pasHoobOpasus 3emun. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX SKOJIOTHYECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca U
€ro BEpPOSATHBIE MOCIIEICTBUSL.

Pa3BuTHe METO/I0B MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX MpolieccoB. CucmemHble
uccnedosanusi nepexooa K pecypcocoepezaioujeil U KOHKYPEHMOCNOCOOHOU  Hepeemuxe.
buonocuueckoe pasnoobpazue u oOuopecypcvl. HayuonanvHvle uHGOpMayuoHHvie cucmemsl,
obecneuusarouue 00CMyn K UHGOPMAYUU N0 COCMOAHUIO OMOENbHbIX 81008 U IKocucmem. OcHOBbl
9KOpeabunumayuy dKocucmem u cnocobos 06opvbvl ¢ OuonogpedcoeHusmu. Pexoncmpyxkyus
MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdeMoHcTpanuu

TaGnuue! 1 cxembl: «3arps3HeHne atMochepsl», «3arpsa3HeHne ruapochepsy, «3arps3HeHne
nouBsl», «llapHukoBbIil 3¢ dexT», «Ocobo oxpaHseMmble NPHUPOJHBIE TeppUTOpUN», «Monenu
YIIPaBISIEMOTO MUPa».

Ob6opynoBanue: GoTtorpadun oxpaHseMbIX pacTeHHH U KUBOTHBIX KpacHoil kuuru Poccuiickoit
®enepaunn, KpacHol KHUTH pervoHa.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOCHHUS OOYYarOUIMMHCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUUHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3YJIHTATOB OCBOEHHS IMPOTPAMMBI O OWOJIOTHMH BBIJCICHBI
CJIEIYIOIIME COCTABIISIONINE: OCO3HAHUE 00YJAIOITUMUCS POCCUNUCKON TPaKJaHCKON MACHTUYHOCTH
— F'OTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAaMOONPENEIICHUIO, HAluYue MOMusayuu K
00yueHuI0 OUOJIOTUH, YeleHanpasieHHoe pas3sumuye BHYTPEHHUX YOeXASHUN JIMYHOCTH Ha OCHOBE
KITFOYEBBIX [IEHHOCTEH W UCTOPUUYECKHUX TPAJUINI pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, 2OMOBHOCHIb
u cnocobnocms O0YYAIOIIMXCS PYKOBOJCTBOBAaTbCS B CBOCH JI€ATENBHOCTH 1IEHHOCTHO-
CMBICJIIOBBIMH YCTAaHOBKAMH, NPUCYIIMMH CHUCTEME OHOJIOTUYECKOTO OOpa3oBaHUs, Haiuyue
npagoCco3Hanus FKOJOTHUUECKON KYNbTYpPbl, CHOCOOHOCMU CMA8Umsb LUEIU U CTPOUTh KU3HEHHBIE
IIJTaHBI.

JImaHOCTHEIE PE3YJIbTAaThl OCBOCHHUA MNPOTPaMMBI 110 ouoJiornuu JOCTUT'alOTCA B €AHUHCTBE
y‘-Ie6HOI\/’I A BOCIIMTAaTEIbHOH ACATCIIBHOCTH B COOTBETCTBUHU C TPAAWIUMOHHBIMU pOCCHfICKHMPI
COOUOKYJIBTYPHBIMHU, HCTOPUYCCKUMU H AYXOBHO-HPABCTBCHHBIMH LCHHOCTAMH, MNPUHATBIMH B
oOmiecTBe MpaBWJIaMH W HOPMaMH TIOBEICHUS W CIIOCOOCTBYIOT MpOIlECCaM CaMOIIO3HaHUS,
CaMOBOCIIMTAaHUA W CaMOPA3BUTHA, PA3BUTHUA BHYTpeHHeﬁ MO3UIMKU JIMYHOCTH, IaTPUOTH3MA H
YBaXEHMsI K 3aKOHY MU TPaBONOPSAIKY, UYEIOBEKY TpyJda M CTaplieMy IOKOJIEHHIO, B3aUMHOIO
yBa)KeHHsI, OEPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HACIEAMIO U TPAJAULUSAM MHOTOHAIIMOHAIBHOTO
Hapoja Poccuiickoit denepannu, Ipupojie U OKPYKaroleu cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro mnpeamera «buosiorus» MOJDKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJICTBOBATHCA CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTALUN, TO3UTHUBHBIX BHYTPEHHUX yOEXJICHUH,
COOTBETCTBYIOIIUX TPAJAUIUOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIIECTBa, PaCIIUPEHNE KU3HEHHOTO
OTIbITa M OIBITA JESITEILHOCTH B MPOLIECCE PeaTu3allii OCHOBHBIX HAMpaBlIEHUI BOCIUTATEIBHOMN
NeSITeIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:k1aHCcKoOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh ~ TPAKIAHCKOM  mo3unuu  oOydaromerocs Kak  akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, YyBaKeHHE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOH AESITENbHOCTU NMPHU CO3AAHUU Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATEIbHBIX 33/1a4, BHITIOJIHEHHH OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAETATh COOCTBEHHYIO MO3HIIMIO 110 OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM
KHU3HU U OOBACHATH €€;

YMEHHE YYUTHIBATh B CBOMX JECUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS
TOJIeH ¢ pa3HbIMH YOEXKICHUSIMH, KYTbTYPHBIMU IIEHHOCTSIMU U COLMATBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B TIpPOIIECCE COBMECTHOTO BBINOJHEHUS Yy4YEOHBIX,
MO03HABATEIBHBIX U UCCIIENOBATENIbCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIIIECHHUS] K MHEHHUIO ONIMTOHEHTOB
pu 00CYXI€HUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COAEPIKaHUS;

TOTOBHOCTH K TYMAaHUTAPHOUN M BOJOHTEPCKON NEeSITENLHOCTH;

2) NaTPpUOTHYECKOI0 BOCIIUTAHNSA:
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c(hOPMHUPOBAHHOCTh POCCUICKOM TPaKIAHCKOW HICHTHYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH Iepell POIMHOM, ropIoCTH 3a CBOM Kpaii, CBOXO Poauny,
CBOM $I3bIK M KYJBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEIAUIO U MaMSITHUKAM MPUPOJIbI, TOCTHKEHUSM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHWBATh BKJIA]] POCCHUCKUX YYEHBIX B CTAHOBJICHHWE U Pa3BUTHE OMOJIOTHH,
MOHMMAaHMsI 3HAYEHUs OWOJOTMM B TIO3HAHUHM 3aKOHOB TMPUPOJBI, B JKU3HU YEJIOBEKA W
COBPEMEHHOT0 00111eCTBA;

uaciHas YOSKIEHHOCTh, TOTOBHOCTD K CITYKCHHIO U 3ammre OTedecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOTO ITOBEICHHUS;

CIOCOOHOCTH OIIEHWBATH CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMUM POJUTENSIM, CO3JJaHUI0 CEMBbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTMYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

IMOHUMAaHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQ)KCHHIO B pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE NIPOSIBIISITH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusl, (GOPMHUPOBAHUA KYJIbTYPbl 310POBbSi H IMOLUMOHAJIHLHOTI O
0J1aronmoJryyms:

MOHUMaHUe W peaau3aiusi 3J0pOBOr0 M 0e30mMacHOro oOpasa KM3HM (30pOBOE MUTAHHE,
coONIoIecHHe TUTMEHWYEeCKUX MpaBWJI U HOPM, COAJIaHCHPOBAHHBIA PEXUM 3aHATHH U OTHbIXA,
perynspHasi pu3ndeckas akTUBHOCTD), O€peKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PM3MUYECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHKE [IECHHOCTH IPaBHJI HHIUBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30MacHOTO MOBEICHHUS
B CUTyalUsIX, YIPOKAIOIINX 3J0POBBIO U )KU3HU JIFOCH;

OCO3HAHWE TMOCIEACTBUIA M HENPUATHUS BPEIAHBIX MPHUBBIUEK (YMOTPEOJIEHUs aJIKOTOJIA,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIIO0HE;

TOTOBHOCTh K AKTUBHOM JAESTEIBHOCTU TEXHOJOTMYECKOW M COLIMAJIbHOW HaIPaBJIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;

WHTEpEeC K pa3nuyHbiM chepam TpodecCHOHATBHONW NESTENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOpP Oymyiieit mpodeccuu u peaar3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh U CIMOCOOHOCTH K 00pa3oBaHMIO M caMOOOpa30BaHUIO HAa MPOTSHKEHUU Bee
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKH IIeTIECO00pa3HOe OTHOIICHHE K MPHUPOJE KaK MCTOYHHKY JKU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS;
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MOBBIIIEHUE YPOBHS HKOJOTHYECKOW KYJIbTYPHI: TNPHOOpPETEHHE ONbITAa IJIAHUPOBAHHS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI /7151 OKpYKAIOLIEH cpeapl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel MX pelieHus;

CIOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMbIe MPH U3YYEHUHN OMOJIOTUH 3HAHUS U YMEHHUS MIPH
pelieHny npoOseM, CBA3aHHBIX C PalMOHAIBHBIM MPHUPOJOINOIb30BAHUEM (COOIOJEHUE IPABUI
MIOBE/ICHUS B NIPUPOJIE, HAIIPABJICHHbBIX HA COXpPaHEHUE PAaBHOBECHS B 3KOCHUCTEMAX, OXpaHy BHUJIOB,
sKocucTeM, Ouocdepsi);

AKTUBHOE HEMPUATUE ICUCTBUM, MPUHOCIIIUX BPEA OKPYXKAIOLIEH TPUPOJHOMN CpeAe, YMEHUE
IIPOrHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTMUECKUE MOCIEACTBUS NMPEANPUHUMAEMBIX IEHCTBUN U
[Ipel0TBpaIlaTh UX;

HaJIMYUE€ PAa3BUTOTO 3KOJOTMYECKOTO MBIIUIEHHS, 3KOJIOTMYECKOM KYyJIbTYphl, OIBITA
NESITEIbHOCTH ~ DKOJIOTUYECKOM  HAmpaBJIEHHOCTH, YMEHHUS  PYKOBOJACTBOBAaTbCS HMMH B
MI03HABATEIbHONW, KOMMYHUKATUBHONM M COLMAJIbHONW MpPAaKTHUKE, TOTOBHOCTH K Y4YacTHIO B
MPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIlIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HaykKl M OOUIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JAMajore KyJIbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOM KYIbTYphl KaK Cpe/ICTBAa B3aMMOJCHCTBUS
MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

MOHUMaHHe CHelU(PUKH OHOJOTUM KaK HayKd, OCO3HaHHMs e€ poiu B (OPMUPOBAHUU
palMOHAIBHOIO HAayYHOI'O MBIIUIEHUS, CO3/IaHUM LIEJIOCTHOIO IPEJICTABICHUS 00 OKpyXKarolleM
MUpE KaK O €IUHCTBE MIPUPO/IbI, YETIOBEKA U OOIIECTBA, B O3HAHUU IIPUPOIHBIX 3aKOHOMEPHOCTEN
U pelIeHnH Npo0JIeM COXpaHEHUs IPUPOJAHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OWOJIOTMM Al COBPEMEHHOM LMBMIM3ALMU: O0OecredeHus
HOBOT'O YPOBHSI pa3BUTHS MEAULUHBI, CO3JaHUE MEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemaTh pecypcHble MpoOJIeMbl Pa3BUTUS YEJIOBEUYECTBA, MOUCKA IyTeH BBIXOAA M3 TJI00AIbHBIX
9KOJIOTHYECKUX Ipo0sieM M obOecrieueHMs Mepexofa K YCTOHYMBOMY Pa3BUTHIO, PALMOHAIBHOMY
HCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OMOJIOTMYECKUX 3HAHMM B II€JAX MOBBILIEHUs OOIIeH
KYJIbTYpbl, €CTECTBEHHO-Hay4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (DyHKUHMOHAIbHON
IpPaMOTHOCTH 00ydaromuxcs, GopMupyemMoit npu U3y4eHuu OuoJIoruH;

[IOHMMaHUE CYIIHOCTH METOJOB II03HAaHUS, HCMOJb3YyEeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH  MCIIOJIb30BaTh IOJIydaeMble 3HAHHWS JUIsl aHaiu3a M OOBSCHEHUs SBJICHUN
OKpYXXAIOILIEro MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHUH, yMeHHe JenaTb 0OOCHOBaHHbIE
3aKJIIOYEHUST Ha OCHOBE HAy4HBIX (AaKTOB M HMEIOIIMXCA JaHHBIX C LEJIbI0 IOJTy4eHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHO UCIOJIb30BATh OMOJIOIMUYECKHE 3HAHUS [UIs peLIeHHs TpooiieM
B pEAJIbHBIX KU3HEHHBIX CUTYaLMsIX;

OCO3HAHHE ILIEHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH OCYILECTBIATH MPOEKTHYIO H
HCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHUIO U caMOOOpa30BaHUIO, K
aKTUBHOMY TIOJYYEHHUIO HOBBIX 3HaHUM 1O OHOJOIMH B COOTBETCTBMM C JKU3HEHHBIMH
MOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIbTATHI
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MertanpeaqMeTHble pe3yibTaThl OCBOCHHSA Y4eOHOrO TmpeaMera «BHOJOTHs») BKIIOYAIOT:
3HaYMMble I (OPMHPOBAHUS  MHUPOBO33PEHHUS  OOYHYAIOMIMXCS  MEKIMCUUIUIMHAPHBIC
(MexTpeAMeTHbIE) O0IIEHayYHbIE IOHSTHSL, OTPAYKAIOLIUE LIETOCTHOCTh HAYYHON KapTHHBI MUpa U
cienu(UKy METOJOB TO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPrus,
SBJICHHE, MTPOIECC, CUCTEMA, HAYYHBIN (DaKT, MPUHIHI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleIoOBaHUE, HAONIOIEHNUE, W3MEPEHHE, SKCIIEPUMEHT U JIpYTHe); YHHUBEpCAIbHbIE Y4eOHbIE

JNEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHHMKAaTHUBHBIE, PEryJIsATUBHBIE), obecrneunBaronye
¢dbopmupoBanre (PyHKIMOHAIBHOW T'PaMOTHOCTH W COLMAIBHOW KOMIIETCHIUH OOy4arolIuXcs;
CIOCOOHOCTh oOyuaronuxcs HCII0JIb30BaTh OCBOCHHBIE MEK U CLUIIIMHAPHBIE,

MHPOBO33PEHUYECKUE 3HAHUSI W YHHUBEpCalbHble Yy4yeOHble JACWCTBUS B TO3HABaTEbHOM U
COLIMAIBHON ITPAKTHKE.

B pesynapraTe wu3ydeHus OHOJIOTMM Ha YPOBHE CpeaHero oOmero oOpa3oBaHUS Y
obOyuvarorierocss OyayT cQOpMHpPOBaHBI TO3HABATEIbHBIE YHUBEpCAJIbHBIE Y4eOHbIE JCUCTBUS,
KOMMYHHMKaTHBHbIE YHUBEpCAIbHbIE YyUeOHbIE JNEHCTBUS, PErYIATUBHbIE YHUBEpPCAIbHbIE yUEOHbIE
e CTBHS, COBMECTHAS AEITEIILHOCTD.

MerTanpeaMeTHbIE pe3yJabTaThl OCBOCHHUS TPOTPAMMBI CPETHETr0 O0OIero o0pa3oBaHUS
JAOJIKHBI OTPpaXaTh:

OBJIaZIeHI/Ie YHuBEpCaJdbHbBIMHU y‘leﬁHl)lMl/l Mmo3HaBaTeJIbHbBIMHU HeﬁCTBHﬂMH:

1) 6a3oBbIe JJOruuecKue AeficTBHUs:

CaMOCTOSITCIIEHO  (POPMYITHPOBAThL M aKTyaJIM3MpPOBaTh MPOOJIEMy, paccMaTpuBaTh o€
BCECTOPOHHE;

WCIO0JIb30BATh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHaIn3a, CUHTE3a,
CpaBHEHHUA, KiIacCH(pUKAIKMKM, OOOOIIEHUs), pPACKPhIBaTh CMBICT OHMOJOTHYECKUX TOHSATHN
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATh CBS3U C IPYTUMU MOHSATHUSAMH);

OTpENeNaTh el MACATeIbHOCTH, 3aJaBas IMapamMeTpbl W KPUTEPUU HX JOCTHXKCHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTaBJICHHBIMU IIENISIMU;

UCIOJIb30BAaTh OWOJIOTMYECKUE TOHATHS [UIsi OObsiICHEHHs] (DaKTOB M SIBICHHM KHBOM
MIPUPOJIBI;

CTPOUTH JIOTMUECKUE pacCyXJeHusi (MHIYKTUBHBIC, I€IyKTUBHbIC, [0 AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIHPOBATH BBIBOJBI U
3aKIIIOUCHUS;

MPUMEHAITh CXEMHO-MOJICNbHBIE CpPEACTBA Uil MPEJCTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHWI B HM3y4aeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKKe MPOTUBOPEUYHil pazHOro poja,
BBISIBIICHHBIX B Pa3JIUYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh IUIaH peUICHUs MPOOIeMbl C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESITENHHOCTh, OIICHHBATh COOTBETCTBHE pE3YJIbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIUHUPOBATh U BBIMOJHATH pPAabOTy B YCIOBUSX pEaJbHOTO, BUPTYAIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbI€ HCCJIEN0BATEIbCKHE TeHCTBHS:

BIIAJIETh HABBIKAMU Y4eOHO-MCCIEIOBATEIHCKOM U TPOEKTHOW AESITeNbHOCTH, HAaBBIKAMH
paspelieHus MmpoOieM, CIOCOOHOCTbID M TOTOBHOCTBIO K CaMOCTOSITENIFHOMY TIOMCKY METOJOB
pElIeHUs MPAKTUIECKHUX 3a1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;
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WCIOJIb30BAaTh PA3IMYHbIC BUIBI JCSATCILHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHHS, €ro
WHTEpPIPETAINH, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B YJYCOHBIX CHTYalMsX, B TOM YHCIE TPH
CO3JaHUH YYEOHBIX U COIMAILHBIX TPOCKTOB;

(dhopMHUpOBAaTh HAYYHBIA THIT MBIIUICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBHIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3ala4d B 0Opa30BATEIBHOUN JEATECIHLHOCTH U
KU3HCHHBIX CHTYAIHIX;

BBISIBIISITh IPUYHHHO-CIICJCTBCHHBIE CBSI3U M aKTyaJU3UPOBATh 3aJady, BBIJIBUTATh TUIIOTE3Y
e€ pemeHus, HaX0AUTh aPTYMEHTHI IS IOKA3aTeIbCTBA CBOUX YTBEPKICHUM, 3aaBaTh MapaMeTphl
Y KPUTCPUU PEIICHUS;

AQHAJIM3MPOBATH TOJIYYCHHBIC B XOJIC PEIICHUS 3a/la4d PE3YJIbTaThl, KPUTHUICCKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OICHUBATH MPUOOPESTEHHBIN OIIBIT;

OCYILIECTBIIATh IIEeJICHANPABICHHBI TIOMCK TIEpPEHOCa CPEJICTB M CIOCOOOB JICHCTBHS B
poheCcCHOHANBHYIO CPENY;

YyMETh  TIEPEHOCHTH 3HAHUS B  TIO3HABATCIILHYID M TPAKTHYECKYI0  OOJacTH
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJICH, IMpe/jiaraTh OPUTHHAIBHBIC TIOJXOJBI W PEIICHUS, CTaBHTh
pOoOIeMBI M 33/1a4H, JIOTYCKAIONTUE ATbTePHATHBHBIC PEIICHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3UYHBIX HCTOYHHMKAX HHGOpPMAIMHU (TEKCTEe Y4eOHOTO TOCOOus,
HAYYHO-TIOMYJISIPHOM JTUTEpaType, OWOJIOTUYECKUX CIIOBApSAX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B MHTepHere), aHaMM3UpoBaTh HWH(GOPMAIUIO PA3THYHBIX BHUAOB M (HOpM
MPECTaBICHUS, KDUTUIECKU OLICHUBATh €€ JIOCTOBEPHOCTh M HEMIPOTHBOPEYHBOCTb;

(dbopMynHpOBaTh 3ampockl W TPUMEHSTH pa3IMYHbIE METOABl TpPU IOWCKE H OTOOpE
ouosornyeckoit nHGopMaIuu, HeOOX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIIIOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIEHO ~ BBIOMpATh ONTUMAIBHYIO (GOpMYy TpEACTaBICHUS OWOJIOTHYECKOM
nHpopMmaiuu (cxembl, Tpaduku, JuarpaMMebl, TaOIUIBI, PUCYHKH U IPYTOE);

UCIOJb30BaTh HAyYHBIH S3bIK B KAaueCTBE CpPEICTBA NpU paboTe ¢ OHOJIOTUYECKOH
uHpOpMaIMeH: MPUMEHATh XUMHYCCKUE, (DU3MYECKHEe M MAaTeMaTH4YeCKHe 3HaKd M CHUMBOJIbI,
dopmynbl, abOpeBHATypy, HOMEHKIATYypy, WCIOJb30BaTh U IMPEOOpPa30BBIBATH 3HAKOBO-
CHUMBOJIMUECKUE CPEIICTBA HATJISHOCTH;

BJIQJICTh HABBIKAMH  pacliO3HABaHHWS W  3alIUTBl  UHPOpPMALWHU, HHOOPMAIMOHHOMN
0€30IaCHOCTH JIMYHOCTH.

OBiajeHHe YHHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMH:

1) oOmenue:

OCYILIECTBISATh KOMMYHHKAIIMH BO BCeX chepax *KU3HH, aKTUBHO YU4aCTBOBATh B JHAJIOTE WIIH
JIMICKYCCHUU TI0 CYIIECTBY 00CYKIaeMOM TeMbI (YMEHHUE 3a7]aBaTh BOMPOCHI, BBICKA3bIBATh CYKICHHS
OTHOCHUTENILHO BBITIONHEHUS MpeagaraeMoil 3aladyu, y4UThIBaTb WHTEPEChl M COTJIACOBAHHOCTH
MO3UIMI APYTHX YYACTHUKOB JUAJIOTa WM JUCKYCCHUH);

pacrno3HaBaTh HeBepOaIbHBIE CPEACTBA OOIICHMS], TOHUMATh 3HAYCHHE COIMANLHBIX 3HAKOB,
MPEANOCHIIOK BO3HHUKHOBEHHSI KOH(DIUKTHBIX CHTYAIMi, YMETh CMATr4aTh KOH(IUKTHI U BECTH
MIEPETOBOPHI;
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BJIAQJIETh PA3JIMYHBIMH CIIOCOOaMU OOIICHHS M B3aUMOJCUCTBHUS, TMOHUMATh HaMEPEHUS
ApYrux JIOACH, MPOSBIATh YBOKUTEIBHOE OTHOLICHHE K COOECEIHHMKY M B KOPpPEKTHOW (opme
(bopMynMpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3pPEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHas 1eITeJIbHOCTD:

[IOHUMAaTh U HCII0JIb30BATh IMPEUMYIIECTBA KOMAaHJHOM M HHIMBUAYAJIbHON padOThHl NpHU
pemeHnr OMOJOTHYECKOW MpoOIeMbl, 0O0CHOBBIBATE HEOOXOIMMOCTh NMPUMEHEHUS! TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHIH y4eOHOM 3a1auu;

BBIOMpATh TEMATHKYy W METOABI COBMECTHBIX JACHCTBHI C y4€TOM OOIIMX HHTEPECOB M
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MIPUHUMATD 1€JI1 COBMECTHON /I€ATEIbHOCTH, OPTaHU30BbIBATH U KOOPAMHUPOBATH AECHCTBUS
o €€ JOCTHKEHHIO: COCTAaBIATh IUIAH JCWCTBUM, pacHpeneisiTb poiaud € Y4ETOM MHEHMU
Y4aCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXK/I0TO y4aCTHUKA KOMaH/bl B OO pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE MPOEKTHI, OIEHMBATh HJEU C MO3WIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMUECKOE MOBECHHE B PA3IMUHbIX CUTYallUsAX, IPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiTHBHBIMM J1eHCTBUSIMH:

1) camoopranusanus:

UCIOJIb30BaTh OUOJIOTUYECKNE 3HAHUS JUIs BBISBICHUS TPOOJIEM U UX PELICHUS B )KM3HEHHBIX
U Y4eOHBIX CUTYaIHsIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHMUH IIEJIEBbIE M CMBICIOBBIE YCTAHOBKM B CBOMX
JNCUCTBUSAX M IOCTYNKAax II0 OTHOIIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKPYKAOIINX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh II03HABATENIbHYIO JI€STEIbHOCTh, BBISBIATH IPOOJIEMBI,
CTaBUTh U (HOPMYIUPOBATh COOCTBEHHbIE 3a7jaull B 00pa30BaTEIbHOM JESITEIbHOCTH U AKU3HEHHBIX
CUTYalUsX;

CaMOCTOSITEJIBHO COCTaBIATh IUIAH PEIIeHUs MpoOJeMbl C y4ETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLsIM;

paclMpATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTCHUH];

Jie71aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh ()OPMHUPOBAHUIO U MPOSBICHUIO LIIMPOKOH 3pYAMLIUU B Pa3HbIX 0OIACTIX
3HaHUH, IOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalUsiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJIeTh HABBIKAMH MO3HABATENbHON peieKCHN KaK OCO3HAaHUS COBEPIIAEMbIX ACUCTBUI U
MBICIMTEIBHBIX MPOLIECCOB, X PE3YJIbTATOB M OCHOBAHUH, NCIOIb30BaTh NPUEMBI peQIIeKCUU IS
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE ce0sl U IPYrux:
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MPUHUMAThH ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPaBO JPYruX Ha OLUIHOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaTBl OCBOCHUS COACpKaHHS ydeOHOro mpemmera «buosiorus» Ha
yrayOnEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa oOecredeHre MpOoQUIBHOTO OO0ydeHHUs OOYJarOIIUXCs
ouonoruu. OHM BKITIOYAIOT: CHEHU(PUICCKHE TSl OMOJIOTUH HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI
JNCHCTBUI IO OCBOCHUIO, MHTEPIPETAIMU M MPEOOPA30BAHUIO 3HAHWW, BUJBI JCATEIHHOCTH II0
MOJIYYCHUIO HOBBIX 3HAHWUH M WX TPUMCHEHHUIO B PA3JIMYHBIX YYeOHBIX, a TAKKE€ B PEATBHBIX
KU3HEHHBIX cUTyarusaX. [IpeqmMeTHbIe pe3yabTaThl IPEICTaBICHBI TI0 TOJaM H3yUICHHSI.

[IpenMeTHBIC pe3yabTaThl OCBOCHHS yueOHOTO npenMera «buosnorus» B 10 kaacce NOTKHBI
OTpaXath:

c(OPMHUPOBAHHOCTh 3HAHUH O MECT€ W POJM OWOJIOTHH B CHUCTEME SCTCCTBCHHBIX HAyK, B
(hOpMHPOBAHHH E€CTECTBEHHO-HAYYHOW KAPTHHBI MHPA, B MIO3HAHWU 3aKOHOB MPHPOJIBI U PEIICHUN
po0JIeM palMOHALHOTO TPUPOIOTIONB30BAHMS, O BKJIAJIE POCCUHUCKHX U 3apyOS)KHBIX YIEHBIX B
pa3BUTHE OMOJIOTHH,

BJIQJICHHE CHUCTEMOU OHWOJOTMYECKHX 3HAHMIA, KOTOpas BKIOYACT: OCHOBOIIOJIATAIOIINE
OMOJIOTUYECKHE TEePMUHBI H TIOHATHSA (KW3HB, KJIETKa, OPraHW3M, MeTa0OoJIM3M, TOMEOCTas3,
CaMOPETYJISAIHS, CaMOBOCIPOU3BEICHUE, HACICACTBEHHOCTh, U3MEHYMBOCTh, POCT W Pa3BUTHE),
ounonornueckue Teopun (kmerounas teopus T. lIBanna, M. [llneiinena, P. Bupxosa, xpoMmocoMHas
Teopusi HacineAacTBeHHOCTH T. Moprana), yaenust (H. V. BaBunoBa — o meHTpax MHOTOOOpa3us u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUN), 3aKOHBI (€MHO00pa3us MOTOMKOB IEPBOTO MOKOJIEHHUS,
pacllernyeH s, YUCTOTHl TaMeT, He3aBUCUMOTro HacienoBanus ['. MeHens, roMoJorn4eckux psijioB
B HaclieJcTBeHHON n3MeHnunBoctu H. . BaBuiioBa), mpuHIMIIEI (KOMIIEMEHTAPHOCTH ),

BJIaJICHHE OCHOBHBIMU METOJAMH HAay4yHOTO MO3HAHUS, HCIOJIb3yeMbIX B OHOJIOTHYECKHX
UCCIIEIOBAHUSX KUBBIX 00BEKTOB (ONMCAHUE, U3MEPEHUE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYIIECTBEHHBIE IMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M SYKApPHOT,
OJIHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHu3MOB, B TOM 4YHucCle OakTepuil, TpuOOB, pacTCHHIA,
KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CHCTEM OPraHOB PACTCHHM, KUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB JKU3HEACATEIHLHOCTH, MPOTEKAIONINX B OPraHU3Max PAacTEHUH, >KUBOTHBIX U YeJIOBEKa,
OMOJIOTMYECKHMX TPOIIECCOB: 0OMEHa BeliecTB (MeTaboIM3M), IPEeBpAIlCHUs] SHEPTUH, OPOKECHMS,
aBTOTPO(HOIO U reTepoTpOo(HOTO TUIIOB MUTAHUA, (OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeH03a,
rameToreHesa, SMOpUoreHe3a, MoCTIMOPHOHATIBHOTO PAa3BUTHS, PA3MHOXKEHUS, WHIUBUAYAIbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMO/ICHCTBHS T€HOB, T'€TEPO31Ca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXAy OpraHOMJaMH KIETKH M HX (QYHKUIUAMH,
CTpPOEHHUEM KJIETOK Pa3HBIX TKaHeW M UX (YHKUIUAMH, MEXKIY OpraHaMH U CUCTEMaMH OPraHoB y
pacTeHMiA, )KUBOTHBIX U UEIOBEKa M UX (QYHKIIUIMHU, MEXKIY CHCTEMaMU OPraHOB M MX (YHKIHSIMH,
MEXIy dTaraMyd OOMeHa BEIIEeCTB, dTalaMH KJIETOYHOTO [UKIIA U KU3HEHHBIX I[UKIOB OPraHU3MOB,
dTamamMu SMOPUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM U (peHOTHNOM, (PEHOTUIIOM U (PaKTOpaMH Cpeabl
OOUTaHHS;

YMEHHE BBISBIATh OTIMYUTEIbHBIE MPU3HAKH JKUBBIX CHUCTEM, B TOM YHCJIE PACTEHUH,
KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIO0JIb30BaTh COOTBETCTBYIOLIUE APTyMEHTHI, OMOJOTMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0KA3aTeNbCTBA POACTBA OPTaHU3MOB PA3HBIX CUCTEMATHYECKHUX TPYIIIL;
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YMEHHE peliaTh OMOJOTHYECKHE 3a7aud, BBISBISTH MPHUYMHHO-CICACTBCHHBIE CBS3U MEXKIY
WCCIIETyeMbIMU OHMOJIOTHYECKUMH TPOILIECCAMU M SIBJICHHSIMH, JEJIaTh BBIBOJBI M IPOTHO3BI HA
OCHOBAHHUU MOJy4YE€HHBIX PE3yIbTaTOB;

YMEHHE BBITIONHATH JIA0OpATOPHBIE M TMpaKTUYeCKHe pabOThl, COONIONATh MpaBHIA TPU
paboTe ¢ yaeOHBIM U J1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHE BBIJIBUTaTh THUMOTE3bl, TMPOBEPATh UX OSKCICPUMEHTAIBHBIMH CPEJICTBAMH,
bopMyIUpys LIeTb UCCISA0BAHNS, aHATU3UPOBATH ITOJTYYCHHBIC PE3YJbTAThI U JICJIaTh BBIBO/IBI,

YMEHHE YyYacTBOBaTh B Y4EOHO-HMCCIENOBATEIbCKOW paboTe MO OWOJOTHH, SKOJIOTHH W
MEIHIIMHE, MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W ITyOJIMYHO NPEICTABIATH
MIOJTyYEHHBIC PE3YJbTAThl HA YICHHUECKUX KOHPEPEHITUSX;

yMEHHE OLIEHUBATh ITUYECKUE ACTIEKTHl COBPEMEHHBIX UCCIICIOBAHMI B 001aCTH OMOJIOTUH U
MeIUIMHBI (KJIOHUPOBaHKE, UCKYCCTBEHHOE OIIOIOTBOPEHUE, HANIPABICHHOE U3MEHEHUE I'eHOMa U
CO3/IJaHWE TPAHCTEHHBIX OPTAaHU3MOB);

YMEHHE OCYHIECTBIJIATh OCO3HAHHBIN BBIOOp Oynyiield mpodecCHOHATBbHOW JESITENTbHOCTH B
o06sacTi OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIIBCKOTO XO3AWCTBA, MHIEBOU
MIPOMBIIIJICHHOCTH, YIITYOJISITh TMO3HABATEIBHBIM MHTEPEC, HAMPABICHHBIM Ha OCO3HAHHBIA BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOJOJLKEHHE OMOJIOrHYecKOro o0pa30BaHMS B OpraHU3allUsX
cpenHero mpodeccuoHaIBLHOTO M BRICIIIETO 00pa3oBaHUsI.

[IpeameTHBIE pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorusi» B 11 Knacce nOTKHBI
OTpaxarb:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe€ U POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HAyK, B
(GbOopMHUpPOBAaHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B TIO3HAHUM 3aKOHOB
MPUPOABI M PEHIEHUH HSKOJIOTMYECKUX MPOOJIEeM UelIOBEYeCTBa, a TAaKXKe B PELICHHH BOIPOCOB
PaIMOHAIBLHOTO MPUPOIOIONB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOILIEHHUS K MPUPOJE,
oOLIECTBY, YEJNOBEKY, O BKJaJ€ POCCHICKUX U 3apyOexkHBIX Y4EHBIX-OMOJIOTOB B pa3BHUTHE
OMOJIOT 1Y,

yYMEHHE BJAJIeTh CUCTEMOW OWOJIOTHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET OMNpPEICIICHUS U
MMOHMUMAaHHE CYIIHOCTH OCHOBOIIOJAralouuX OHOJIOTUYECKUX TEPMUHOB M TOHATUN (BUJ,
sKocucTteMa, Ouocdepa), Ouosorudyeckue Tteopun (dBosmrormoHHas teopuss Y. JlapBuHa,
CUHTeTHYecKass Teopus sBojtouuu), yueHus (A. H. CeseproBa — 0 MyTX M HampaBICHUSIX
ssosronnn, B.M. BepHanckoro — o 6uocdepe), 3akonsl (TeHeTHUeckoro paBHoBecus Jx. Xapau u
B. BaiinGepra, 3apoasmmeBoro cxoactBa K. M. boapa), mpaBuna (munumyma FO. JluGuxa,
AKOJIOTUYECKOU MUPaMUIbl SHEPTHUH ), THTIOTE3bI (THnoTe3a «mupa PHK» V. I'mnbepra);

YMEHHE BIJIAJICTh OCHOBHBIMM METOJAMHM HAyYHOTO [IO3HAHUS, HCIOIb3yEeMbIMU B
OMOJIOTMYECKUX HCCIEIOBAHUSAX JKMBBIX OOBEKTOB M JKOCHCTEM (OMHCaHUE, W3MEpEHue,
HaO0/IEeHNE, SKCIIEPUMEHT), CIOco0aMu BBISBICHHS U OIICHKH AHTPOTOTCHHBIX H3MEHEHHH B
MIPUPOJIE;

YMEHHUE BBIACNATh CYIIECTBEHHbIC TPU3HAKU: BHJIOB, OHOrEOLIEHO30B, SKOCUCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, [ABIKYIIETO M  pa3pbIBAIONIETO €CTECTBEHHOro 0TOOpa,
AIJIOTIATPUYECKOTO M CUMITATPUYECKOTO BHI000PA30BaHMs, BIUSHUS ABMKYIIUX CHJI SBOJIOIUHN HA
reHo(oH ] TMOMYNSIIHK, MPUCIOCOOICHHOCTH OpPraHU3MOB K cpele OOWTaHus, 4YepeIoBaHUs
HaIpaBJICHU BOJIFOIIMHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTAHABIIMBATh B3aUMOCBSI3M MEXIY IMPOLIECCAMH ABOJIOLNH, TBUKYIIUMH CHIAMU
aHTPOTIOTeHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U MPUCTIOCOOIEHUSIMU K HUM OpPTaHU3MOB;
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YMEHHE BBISBIIATh OTIUYUTEIHHBIC TPU3HAKU JKUBBIX CHCTEM, MPHUCIIOCOOICHHOCTh BUIOB K
cpene oOuTaHus, aOMOTUYECKUX H OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3Ei
OpPraHU3MOB B COOOIIECTBaX, aHTPOIIOTCHHBIX U3MEHEHUH B DKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONIUE APTyMEHTHI, OMOJOTHMYECKYI0 TEPMHHOJOTHIO H
CUMBOJIUKY IS JIOKa3aTelbCTBAa POJCTBA OPraHU3MOB PAa3HBIX CHCTEMATHYCCKUX TPYIII,
B3aMMOCBSI3U OPTraHW3MOB W Cpelbl OOWTAHWS, €AMHCTBA YCIOBEYECKHX pac, HEOOXOIMMOCTH
COXPaHEHUsS MHOTO00Opa3Wsi BUJOB U 3KOCHCTEM KaK YCJIOBHS COCYIICCTBOBAaHHS MPUPOIBI U
YeJI0BEUEeCTBA;

YMEHHE peliaTh OMOJIOTUYECKHE 33a7a4, BBISBISATH MPHYNHHO-CICACTBCHHBIE CBS3U MEXKIY
HCCIICTyeMBIMU OMOJIOTMYCCKUMH TIPOIIECCAMU ¥ SIBJICHHSIMH, JCJIaTh BBIBOJBI M IPOTHO3BI HA
OCHOBAHUH TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATh J1a0OpaTOPHBIE M MpPaKTUYECKHE padoThl, COOMIOIaTh MpaBuia IMpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, IMPOBEPATh WX OSKCICPUMEHTAIBHBIMU  CpPEICTBAMH,
bopMyITUpys 1IeTbh UCCIISA0BAHNS, aHATU3UPOBATH IMOJTYYCHHBIC PE3YJbTAThI U JICNIaTh BBIBO/IBI,

YMEHHE YYacTBOBaTh B Y4YEOHO-HMCCIIEIOBATEIHCKOW padboTe MO OHOJIOTHH, DKOJIOTHH U
MEJHMIIMHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAyYHBIX OOIIECTB, W MyOJMYHO MPEIACTABIATH
MOJTyYECHHBIC PE3YJbTaThl HA YICHHUECKUX KOHPEPEHITUSAX;

YMEHHE OIICHHBATh THUIOTE3Bl W TEOPUH O TPOUCXOXKJACHUH IKWU3HU, 4YCIIOBEKA W
YeIIOBEYCCKUX pac, O MPUYHHAX, IMOCICJACTBUAX W CHOCO0aX TPEJOTBPAIICHHUS TJI0O0ATBHBIX
W3MEHEeHul B Ouocdepe;

yYMEHHE OCYIIECTBIISATh OCO3HAHHBIA BHIOOP Oymymied mpodeccuoHanbHON JESITeIbHOCTH B
obnactu OMOJIOTHH, SKOJIOTUH, MPUPOAOIOIH30BAHUS, MEAUIIMHBI, OMOTEXHOJOTUH, TICUXOJIOTHH,
BETEPUHAPUH, CEJIbCKOTO XO3SIMCTBA, MUIEBON MPOMBINUICHHOCTH, YIIyOJATh MO3HaBaTEIbHBIN
WHTEpEC, HANpPAaBJICHHBIH HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIECH Mpodeccnu u MpoI0DKEHHE
OMOJIOTUYECKOTO O00pa30BaHUsA B OpraHU3ANMIX CpPeaHEro Mpo(ecCHOHATBHOTO W  BBICIIETO
oOpazoBaHwUsI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC

Ne

o/ HaumeHnoBaHue pa3aesioB 1 TeM IPOrPaMMBbI KosaunuyectBo 4yacos
1 buonorus kak Hayka
2 JKuBbI€ CUCTEMBI U X U3YyYECHHUE 2
3 buonorus kieTku 2
4 XHUMHU4YecKasi OpraHu3anys KIeTKN 10
5 Crpoenue u GyHKINU KIETKU 8
6 OOMeH BelllecTB U MPEBpaIlleHNEe YHEPTUU B KIIETKE
7 HacnencrBennas undopmarus u peaausanus e€ B KIETKE 9
8 JKU3HEHHBIN IUKIT KIETKH 6
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17
10 Pa3sMHOXkeHME U pa3BUTHE OPraHU3MOB 8
1 I'enetnka — HayKa 0 HACIEICTBEHHOCTH U U3MEHYMBOCTHU )

OpraHu3MOB

12 3aKOHOMEPHOCTHU HAClIEZICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6
14 ['eneTuka yenoseka 3
15 Cenekiusi OpraHu3MOB 4
16 buoTtexHonorust u cuHTETHYECKass OMOJIOTHS 4
17 Pe3epBHOE BpeMmst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne
o/ HaumeHnoBaHue pa3/iejioB U TeM NPOrPaMMBbI KoTH1ecTEO 9ACOR
| 3aporKIeHNE U Pa3BUTHE 3BOIOIMOHHBIX MPEACTaBICHUH B 4
Ononoruu
2 MukposBontonus 1 €€ pe3ysbTaThl 14
3 MakponsBostonust U €€ pe3yabTaThbl 6
4 [IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha 3eMJie 15
5 [TpoucxoxaeHue yenoBeka — aHTPOIIOTEHES 10
6 DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHHUSIX OPTaHI3MOB U 3
Ha/IOPTaHU3MEHHBIX CUCTEM C OKpYXKaromei cpenoi
7 Opranusmsl 1 cpeia 00UTaHUS
DKOJIOTHUS BUIOB U TOMYJISIIAN
9 DKOJIoTUs COOOIIECTB. DKOJIOTUYECKUE CHCTEMBI 12
10 buocdepa — rnobanpHas 3KocucTEMA
11 UenoBek u oKpyxaromias cpeaa 6
12 Pe3epBHOE BpeMst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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MOYPOUYHOE IIJIAHUEPOBAHUE
K PABOYEN IPOT'PAMME
CPEJHEI'O OBIIEI'O OBPA3OBAHMUS
10 YYEBHOMY IIPEJIMETY

«BAOJIOT' AS»
(yriry0/1eHHBI YPOBEHb)
10 kaacc
Ne
w/n Tema ypoka Koun4yecrBo
4acos
1 buosnorus kak KOMIUIEKCHAsI HayKa U KaK 9acTh COBPEMEHHOTO O0IIeCTBA 1
2 JKuBbI€ CUCTEMBI U KX CBOMCTBA 1
3 YpoBHEBasi OpraHu3aIus KUBbIX CUCTEM 1
4 Hcropus oTkpsITHS U N3y4eHUs KiIeTkH. Kinetounas teopus 1
MeTo 161 MOIEKYIISIpHOM M KiIeTo4HO# Onosioruu. [Ipaktuyeckas pabora
5 «3yueHne METOI0B KJIETOUHOU OHoJioruu (XxpoMarorpadus, 1
anekTpodopes, nuddepennranbroe nentpudyruposanue, [TLP)»
6 CrapToBas KOHTpOJIbHas padoTa. 1
7 XHWMHUYECKUH COCTAB KJIETKH. MUHEpaibHbIE BEIIECTBA KIETKH, UX 1
OunosiornyecKasi pojb
g Opranndeckue BenecTna KieTku — Oenku. JlaboparopHas padota |
«OO0HapyxeHHe OEJIKOB C MOMOIIBI0 KAYECTBEHHBIX PEaKIUil»
9 CoiicTBa, ki1accuduxanys u GpyHKIun 6e1KoB 1
10 Opranuyeckue BEIIeCTBa KIETKH — YTJIEBOIbI 1
11 Opranuueckue BEeIeCTBa KIETKH — JIUTTHIbI 1
Hyxneunnossie kucnotsl. JIHK n PHK. JIaboparopnas pabora
12 «HccnenoBanre HyKIIEMHOBBIX KUCIIOT, BBIJICIIEHHBIX U3 KIETOK Pa3IUYHbIX 1
OpPraHU3MOB»
13 Crpoenue u pynkuuu ATO. [Ipyrue nykiieozunrpudocdarsr (HTD) 1
14 CexksenupoBanue JJHK. MeTo/1p1 reHOMUKH, TPAHCKPUITOMHUKH, |
MIPOTEOMUKHU
15 MeTo1bl CTPYKTYpHOUM OHOJIOTHH 1
16 Tunsl kietok. [IpokapuoTuueckas KieTka 1
17 Crpoenue sykapuotuueckoit knetku. [Ipaktudeckas pabota «/3ydenue 1
CBOMCTB KJIETOUHOU MEeMOpaHbI»
18 IToBepXHOCTHBIN anmapar KICTKU 1
19 OnnomeMOpaHHbIe opraHou sl kieTku. [Ipaktuueckas pabota «3yueHue |
JBUKEHHUSI LIMTOIJIA3Mbl B PACTUTENIBHBIX KIETKAX)
20 [TonyaBTOHOMHBIE OpraHOU bl KJIETKU: MUTOXOHJIPUU, TUTACTU/IBI. |

Ha6opaTopHa$1 pa60Ta «HccnemoBanue mIa3MoIn3a U ASIIa3MOoJIn3a B
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PACTUTCIIBHBIX KIICTKAX»

21 HememOpanHbie OpraHou/Ibl KIETKH 1

22 Crpoenue u GyHKIUH 11pa 1

2 CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK 3yKapuoT. JlaboparopHas padora |
«M3ydeHne cTpoeHus KJIETOK Pa3IMYHBIX OPTraHU3MOBY
ACCUMWISIIHS U TUCCUMIUTSAIUS — JBE CTOPOHBI MeTabom3Ma. THIThI

24 obMeHa BeriectB. JlaboparopHas padora «/3ydeHue KaTaIUTHIECKON 1
AKTUBHOCTH ()epMEHTOB (Ha IPUMEPE aMUJIa3bl HITH KaTalla3bl)»
depMeHTaTUBHBIN XapakTep peakiuil KJIETOYHOro MeTaboIn3ma.

25 JlabopaTtopHnast pabota «3yyeHue hepMeHTATUBHOTO PACIICTIIICHHS 1
MEPOKCHU/IA BOJAOPO/Ia B PACTUTEIHHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI 1

27 ABTOTpOGHBII THIT 0OMEHa BEIIECTB 1

28 doTtocunTE3 1

29 Xemocunres. JlaboparopHas padota «CpaBHEHHE MPOIECCOB (DOTOCHHTE3A 1
1 XeMOCHHTE3a»

30 AnaspoOHbIe opranu3mbl. Bunbl 6poskenus. JlaboparopHas padoTa 1
«CpaBHEHHE MPOTIECCOB OPOKECHHUS U IBIXaHUSI»

31 AspoOHBIE OpraHu3Mbl. JTaIbl JHEPTETUYECKOTO 0OMEHA 1

0 DHeprust MeMOpaHHOTO TpagueHTa mpoToHOB. CuHTe3 AT®: paboTa |
npoToHHON AT®-cuHTa3bI

33 Peakunu MatpudHOro cCMHTE3a 1

34 Tpanckpunuus — Marpuunbiid cuaTe3 PHK 1

35 Tpancnsauus u e€ rarnbl 1

36 KonupoBanue amuuokucioT. Poss pubocom B OMocuHTEe3e Oenka 1

37 Opranuzanus reHomMa y NpoKapuoT U 3YKapuoT 1

38 MonekynspHble MEXaHU3MbI SKCIIPECCUM TE€HOB Y 3YKapUOT 1

39 Bupycbl — HekneToyHble (OPMBI KUZHU U OOIUTaTHBIC TAPa3HTHI. |
[IpakTuueckas pabota «Co3nanue MOJIEIH BUPYCa»

40 BupycHbie 3a601eBaHus YeJI0BEKa, )KUBOTHBIX, PACTEHUI 1

41 HanorexHosornu B OMOJIOTUN U MEULIMHE 1

42 KW3HEHHBIN LUK KIETKU 1

43 Martpuunsiii cuntes JTHK 1

m Xpomocowmsl. JIabopaTtopHast pabota «3ydeHrne XxpoMoCcCoM Ha TOTOBBIX 1
MUKpOTpernaparax»

45 Jlenenue KJIEeTKU — MHUTO3 1
Tunst knetok. Kapuokunes u nurokunes. JlabopatopHas pabora

46 «HaOmronenne MuTo3a B KJIeTKaX KOHYHMKA KOpEIIKa JTyka (Ha TOTOBBIX 1

MUKpOIIpenaparax)»

37




47 Perymnsiuus sxu3HEHHOTo UKiIa Ki1eToK. OpranusM Kak eIMHOE LEI0e 1
48 KonTponpsHast paboTa (TeKymuii KOHTPOJIb) 1
49 Txanu pacrenuii. Jlaboparopuas padota «M3ydueHne TKaHeH pacTeHUI 1
50 TkaHu )XKMBOTHBIX U uesnoBeka. JlaboparopHas padota «3yuenue Tkaneit |
KUBOTHBIX)»
51 Opraunsl. Cuctemsl opranoB. JlaboparopHast padota «/3yuenue opranos |
LIBETKOBOT'O PACTEHUS»
52 Onopa Tena opraHu3MoB 1
53 JIB>KEeHHE OpraHu3MOB 1
54 [Intanue oprann3zMoB 1
55 [InTtanne NO3BOHOYHBIX KUBOTHBIX. [InieBapuTenbHas CUCTEMA YEIIOBEKA 1
56 JlpIxaHue opraHu3MoB 1
57 JIpIxaHue Mo3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA 1
58 TpaHcHOpT BEIECTB y OPraHU3MOB 1
59 KpoBeHocHast cuctema Mmo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1
60 Boigenenue y opraHusmMoB 1
61 3ammTa y OpraHu3MOB 1
62 NmMmyHHas cuctema deaoBeka 1
63 PaznpaxuMocTs U peryssnus y OpraHu3mMoB 1
64 I'ymopanibHast peryasius U SHIOKPUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKA 1
65 dopMbl pa3MHOKEHUST OPTaHU3MOB 1
66 [TonoBoe pa3MHOKEHUE 1
67 Meiio3 1
I'amerorenes. OGpa3oBaHue U pa3BUTHUE MOJIOBIX KJIeTOK. JlaboparopHas
68 paborta «/3ydyeHue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX 1
MUKpOTpernapaTax»
69 WNHnuBuayanbHOE pa3BUTUE OPraHU3MOB — OHTOI€HE3 1
70 3akJiaJika OpraHoB M TKaHEH U3 3apOIbIIIEBBIX JIUCTKOB 1
71 Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas pabota «BrisiBnenue |
MIPU3HAKOB CXOJICTBA 3apO/IbIIIEH MO3BOHOYHBIX KUBOTHBIX)
7 Pa3mHokenue u pazsutue pactenuil. JlJaboparopnas padota «CtpoeHue |
OpPraHoOB Pa3MHOKEHUS BBICIIUX PACTCHUI»
73 Hcropust cTaHOBIEHUS U pa3BUTUSA T€HETUKH KaK HayKU 1
74 OcHoBHBIE IOHATHS U CUMBOJIBI TeHeTUkH. JlabopaTopHas paboTa 1
«Ipo3oduna kak 00bEKT TEHETUYECKUX UCCIICOBAHHID)
3aKOHOMEPHOCTH HAcNe0BaHUs IPU3HAKOB. MOHOTHOpUAHOE
75 ckpemuBanue. [Ipaktuueckas padota "M3ydenue pe3yabTaToB 1
MOHOTHOPHUHOTO CKPEIIUBAHUS Y IPO30 PHITb"
76 [uTomornyeckue 0CHOBBI MOHOTHOPUIHOTO CKPEIIMBAHUS 1
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77 Ananusupyrolee ckpeniuBanue. HemonaHnoe noMmuHupoBanue 1

73 Jurubpunnoe ckpemnuBanue. [lpaktuueckas padora «/3yuenue |
pe3yabTaTOB AUTHOPUHOTO CKPEIIUBAHUS Y IPO30 (DU

79 [uTonoruyeckre OCHOBBI JUTHOPHIHOTO CKPEIIUBAHMS 1

80 CuermieHHOe HacIeI0BaHUE TPU3HAKOB 1

81 XpOMOCOMHas TEOPUSI HACIIEICTBEHHOCTH 1

82 I'enerunka mosa 1

83 ['eHoTHn Kak 1EIOCTHAsI CUCTEMA 1

84 ['eHeTH4ECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, ’KUBOTHBIX U YEJIOBEKA 1

85 W3meHunBOCTh NMpU3HAKOB. BUbl H3MEHUNBOCTH 1

86 MoaudukanroHHass ”3MEHUYNBOCTh 1
Bapuannonnsiii psia u BapuanronHas kpusasi. JlaboparopHast padota

87 «MccnenoBanne 3akOHOMEPHOCTEH MOAM(PUKAITMOHHONW N3MEHYUBOCTH. 1
[TocTpoenne BapranMOHHOTO psifia U BApUALIMOHHON KPHUBOWD)

88 I'enoTHIMUECKas n3MEeHIUBOCTh. KOMOMHATHBHAS N3MEHYUBOCTD 1

29 MyranuoHHast u3MeHYuBOCTh. [IpakTuueckas padora «MyTauuu y 1
npo30¢huibl (Ha TOTOBBIX MUKpOIIpEnapaTax)»

90 3aKOHOMEPHOCTH MYTAIMOHHOTO Mpoliecca. DMUTeHETUKA U SITUT€HOMHUKA 1

01 I'enetuka yenoBeka. [Ipaktuueckas padora «CocraBieHre U aHAIH3 1
POOCIOBHOM»

90 MeToabl MEMUITMHCKON IT'eHETUKH. 3HAUYCHUE MEIUIINHCKON I'€HETUKHU B 1
MpeIOTBPAILlEHUH U JICYEHUU TeHETUYECKUX 3a00JIeBaHUI YeTIOBeKa

93 [IpomexyTouHass KOHTpOJIbHAsI paboTa 1

04 OcHoBHble oHATHA cenekiun. JlabopatopHas padota «/3yuenue copToB |
KYJIBTYPHBIX PACTEHUN U MOPOJI JOMAITHUX >KHUBOTHBIX)

95 Mertonp! cenekimoHHOM padoThl. JlabopaTopHas padora «3ydeHue 1
METO/IOB CEJIEKIIUU PACTEHUI»

96 JlocTrxkeHus ceNeKIny pacTeHul v KUBOTHBIX. [IpakTuueckas pabora |
«[IpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHUe U UCIIOIb30BAaHUE TEHETUYECKUX PECYPCOB 1

08 buoTtexHonorus kak Hayka U OTpacib Mpous3BoacTBa. [IpakTuueckas |
pabota «M3yueHrne 00beKTOB OMOTEXHOIOTHID)

99 OCHOBHBIE HaNpaBJIEHUS] CHHTETUYECKON OHOJIOTHH 1

100 XpOMOCOMHAsI ¥ T€HHAs1 UHKEHEPUs 1

101 MenunuHckre OMOTEXHOJIOTHU 1

102 [ToBTOpenue no reme «OCHOBHBIE MOHATHS T€HETUKH U T€HETUYECKHE |
3aKOHOMEPHOCTH

OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102
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MOYPOUYHOE IIJIAHUEPOBAHUE
K PABOYEN IPOT'PAMME
CPEJHEI'O OBIIEI'O OBPA3BOBAHMUS
IO YYEBHOMY IIPEJIMETY

«BHOJIOT' USD»
(yriry0s1eHHBI YPOBEHb)
11 kaacc
Ne KoauuecTBo
n/n Tema ypoka 4acoB
1 OposonmonHas Teopust Y. Jlapsuna 1
2 JIBrKyIHe CHIIbl 3BOJIIONMH BUAOB 110 Y. /lapBuHy 1
3 Bbopr0a 3a cyiiecTBoBaHUE, €CTECTBEHHBIN U ICKYCCTBEHHBIN 0TOOD 1
4 DOopMUPOBAHNE CUHTETHYECKON TEOPUU IBOIIOLIMHI 1
5 Oransl 3BOJIIOIMOHHOTO MPOIIecca: MUKPOIBOIIOLMS U MAaKPOIBOJIIOLUS 1
6 [Tomynsammst — sneMeHTapHasi € IMHHIIA SBOJTIOIUH 1
3akoH reHeTuveckoro paBHoBecus [x. Xapau, B. BaitnGepra.
7 JlabopaTtopHast pabota «BbIsIBIIeHHE H3MEHYUBOCTH Y 0COO€H OHOTO 1
BHJIa»
8 Bxoanas koHTpoJIbHAS paboTa 1
9 DOneMeHTapHbIe (hakTopsI IBOTIONNU. DPdeKT ocHoBaTems1. DPdekT |
OYTBIJIOUHOTO TOPJIBILIKA
10 Murpanuu. M3onauuu nonyasuuii: reorpaduyeckas, Onoioruyeckas 1
11 EctectBenHblit 0TOOp — HampaBsIONINi (PakTOp 3BOTIOLUN 1
12 [TonoBoii oTOOP 1
[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3y/IbTaT MUKPOIBOJIOLUH.
13 JlaboparopHas padota «3yuenue apomop}o30B 1 uanoasanTaui y 1
pacTeHUii U KUBOTHBIX)
[Ipumeps! npucnocobaeHnil y Oprann3mMoB: MOp(OIOruiecKue,
14 ¢dusnonoruueckue, OMOXUMHUECKUe, ToBeeHuYeckue. JlJaboparopHas |
pabota «IIpucnocobnaeHuss OpraHu3MoOB U UX OTHOCUTEIbHAS
1enecooOpa3zHoCTb»
L5 Bupn, ero xputepun u ctpykrypa. Jlaboparopnas padora «CpaBHeHHE |
BUJIOB IO MOP(}OJIOTUYECKOMY KPUTEPUIO»
16 Crpykrypa Buzia 1
17 BunooOpa3oBaHue Kak pe3ylbTaT MUKPOIBOIIOIUT 1
18 CBs13b MUKPO3BOJIIOIIUM U 3MTHIEMUOJIOTUU 1
19 MakposBomtouus. [TaneoHToNOrnuecKre METO bl U3yUYEHUS SBOJIOLINN 1
20 buoreorpaduueckre MeTo b U3y4E€HUS BOJIOLNH 1
)1 DOMOpPHOTIOTHYECKHUE U CPABHUTEIHLHO-MOP(OTOTHUECKUE METOTBI ]

HU3YUCHUSA 5BOJIFOIIUU
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MOHGKy.]IHpHO-FeHeTI/I‘-IeCKI/Ie, OMOXMMHUYECKHE U MAaTEeMaTHUYCCKHUE

22 METO/1bl U3y4EHHUSI IBOIIOLUU !
23 OO01re 3aKOHOMEPHOCTH BOJTIOIHH 1
24 AnanTtuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMHU 1
25 Hayunble runoressl IpouCcX0XkA€HUS KU3HU Ha 3emiie 1
26 Jlonay4yHbIe MpeCTaBICHUS O 3aPOKICHUN KUZHU 1
27 OcHOBHBIE ATaIbl HEOPraHUYECKON IBOJIIOLUN 1
28 ['unoTressl 3apoKaeHUS KUZHU 1
79 Ucropus 3emin u metoapl €€ nzydenus. JlaboparopHas padbota |
«3yueHne u onucaHue NCKOMAeMbIX OCTaTKOB JIPEBHUX OPraHU3MOB)
30 HavanbpHble 3Tanbl opraHM4ecKoi BOJIOLNN 1
31 DBOJIIOIHS DYKAPUOT 1
1 OCHOBHBIE ATaIbI 3BOJIIOLUYU pacTUTENbHOr0 Mupa. [IpakTnyeckas :
pabota «M3ydeHne ocoOEHHOCTEHN CTPOEHUS PACTEHUHN Pa3HBIX OTAEIOBY»
33 OCHOBHBIE ATanbl 3BOIIOLNN KUBOTHOTO MUpPa 1
34 DBoJrolus )KUBOTHBIX. [IpakTnueckas pabora «3yueHne ocobeHHOCTEH :
CTPOEHUS MTO3BOHOYHBIX KUBOTHBIX)
35 PasButne xxn3HM Ha 3eMIie IO 3paM ¥ EpHoIaM 1
36 MaccoBbie BBIMUPAHUSI — 3KOJIOTHUUECKUE KPU3UCHI MPOIILIOTO 1
37 CoBpeMeHHBIN IKOJOTHUECKUN KPU3UC, €r0 0COOEHHOCTH 1
38 CoBpeMeHHas cucTemMa OpraHM4ecKoro Mupa 1
39 OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPraHU3MOB 1
40 AHTpOIIOJIOTHSI — HayKa O YEJIOBEKE 1
41 Pa3BuTure npenacraBieHuid 0 MPOUCXOKICHUH YEJIOBEKa 1
MecTo yenoBeka B cucTeMe opraHnuueckoro mupa. Jlaboparopnas padora
42 «3yueHne 0cOOEHHOCTEH CTPOEHUS CKelleTa YeIOBEKa, CBA3aHHBIX C 1
MPSIMOXOKICHUEM»
43 JIBUKyILIME CUITBI aHTPOIIOTEHE3a 1
m CooTHoluieHne OMOJOTUYECKUX U COIUANBHBIX (DaKTOPOB B |
aHTpPOIIOTeHe3e
45 OCHOBHBIE CTaJIMU aHTPOIIOTeHE3a 1
46 [TaneoreHeTrka 1 rnajaeoreHOMUKA. DBOJIOIHUS COBPEMEHHOTO YEJIOBEKa 1
47 Texymas koHTpoJbHAas paboTa 1
43 Yenoseueckue pacel. [Ipakruyeckas padota «M3ydeHue s3K0I0THIECKUX 1
a/IanTalui 4eJIoBeKay
49 MexaucuuninHapHble METOAbI aHTPOIIOJIOTUU 1
50 3apoKIEHUE U Pa3BUTHE DKOJOTUU 1
51 Mertoap! 3kosoruu. Jlabopatopnas padora «M3yueHue MeTo10B |

9KOJIOTMYECKUX MCCIIeAOBaHMI
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52 3HaueHue IKOJOTUUECKUX 3HAHUHU I YeJIOBEKa 1

53 Okonorndyeckue GaKkTopsl 1
Abuotnueckue Gpaxkropbl. CBET Kak HKOJOTHUECKUI PaKTop.

54 JlaboparopHas paboTa «BbIsIBICHHE IPUCIIOCOOICHHI OPraHU3MOB K 1
BIIUSTHUIO CBETa»
AbuoTtnueckue (akropsl. Temmeparypa Kak 3KOJIOTHUECKHHA (hakTop.

55 JlaboparopHas paboTa «BbIsSBICHHE IPUCIIOCOOICHHIA OPraHU3MOB K 1
BIIUSIHUIO TEMIIEPATYPhI»
AbuoTtnueckue GpakTopbl. BraxkHOCTH Kak SKOJOTHUYECKHH (akTop.

56 JlabopaTopHast pabota « AHATOMUYECKHE OCOOCHHOCTH PACTCHHM U3 1
Pa3HBIX MECT OOUTAHUS

57 Cpenpl 0OuTaHUsI OPTaHU3MOB 1

58 buonoruueckue puTMbl 1

59 XKuzuennvle GopMbI OpraHU3MOB 1

60 buoTtnueckue GakTopsl 1

61 3HavyeHre OMOTHYECKUX B3aMMOICHCTBUH JIJIs1 CYIIIECTBOBAHUS I
OpraHu3MOB B cpefie 00UTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKH MOITYIISIINN 1

63 OcHoOBHBIE TIOKa3aTeNN MOMYJIALNUN: YUCIEHHOCTb, INIOTHOCTD, |
BO3pacTHasl U MOJIOBask CTPYKTypa

64 OcHoBHbIE MIOKa3aTeNN MOMYJIALUN: POKIAEMOCTh, IPUPOCT, TEMIT POCTA, |
CMEPTHOCTh, MUT'PALIUU

65 DKoJIoTHYECKasi CTPYKTypa MOIMYJISIIIIN 1

66 JluHaMuKa TOMYJSIITUU U €€ PEeTYJIAIH 1

67 Kpusblie pocta yuciaeHHocTy nonyisiiiuu. KpuBbie BbIKUBaHUS 1

68 Dkonorudeckast HuIa Buaa. Jlabopatopnas padora «IIpucnocobnenus |
CEMSIH pacTEeHUI K pacCEeICHUIO»

69 Bup xak cucrema nonysnsiui 1

70 3aKOHOMEPHOCTH MOBEJACHUS U MUTPAIIUN )KUBOTHBIX 1

71 Co00111€cTBO OPraHu3MOB — OHOIICHO3 1

72 DKocHCTEMA KaK OTKpbITasi CUCTEMA 1

73 KpyroBopoT BeliecTB 1 MOTOK SHEPTUH B IKOCHCTEME 1

74 OCHOBHBIE IOKA3aTENN FKOCHUCTEMBI 1

75 DKOJIOTUYECKUE TUPAMUIbI 1

76 N3menenust cooOIIeCTB — CYKIIECCHH 1

77 [IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPEl |
1 OKE€aHOB

78 [Ipupoanbie 5KOCUCTEMBI. DKOCUCTEMBI TYHAP, JECOB, CTENEH, MyCTHIHb 1

79 AHTPOTIOT€HHBIE IKOCUCTEMBI 1
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VYp6oskocucremsl. [IpakTiueckas padora «/3ydeHue u onrcanue

80 1
ypOOIKOCHUCTEMBD»
81 3akoHOMEpHOCTH (HOPMUPOBAHHUS OCHOBHBIX B3aUMOICHCTBUI 1
OpPraHMU3MOB B IKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsA3HEHNUM pa3HBIX TUIIOB Ha
82 cyOOpraHu3MEHHOM, OPTaHU3MEHHOM, TIOMYJISITHOHHOM U 3KOCHCTEMHOM 1
YPOBHSIX
83 buocdepa — obmeruranerapaast 00071049Ka 3eMITu 1
84 VYuenue B. U. Bepuaackoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOCHEPHI 1
86 KpyroBopoTsl BeliecTs 1 OMOre0XMMHUECKUE ITUKITbI 1
87 3onanbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIITH 1
88 YcToitunBocTh OMochepsl 1
89 DKOJIOTUYECKUE KPU3HUCHI U UX IPUUNHBI 1
90 Bo3sgeiicTBue uenoBeka Ha 6nochepy 1
91 AHTPOTIOT€HHOE BO3/ICHCTBHE HA PACTUTENBHBIN U KUBOTHBIN MU 1
9 Oxpana npupoipl. OCHOBHBIE IPUHIAIIBI YCTONYUBOTO Pa3BUTHS 1
YEJIOBEYECTBA M TIPUPOJIBI
93 Hrorosas koHTposbHasA paboTa 1
94 PannonanbHO€ NPUPOAOIOJIF30BAHNE U COXpaHEHUE OMOJIOTMYECKOTO |
pa3zHooOpa3us 3eMiu
95 O6061menue o reMe «MUKPOIBOIIONUS U €€ Pe3yIbTaThl» 1
96 O6061menue o Teme «Makpo3BOTIONUS U €€ Pe3yTbTaThI» 1
97 O6061mmenue o teme «IIpoucxoxaeHne u pa3BUTUE KU3HHU HA 3eMIIe) 1
98 O6061mmenue o teme «IIporcxoxkaeHue yenoBeka — aHTPOTIOT€HE3) 1
99 O60061eHue 1o TeMe «IKOJOTHs — HayKa O B3aUMOOTHOLICHUSIX |
OpPraHU3MOB»
100 O6o6menue mo Teme «OpraHu3Mbl U cpeia 0OMTaHUS 1
101 O60061eHue o TeMe «IKOJIOTHs BUJOB U MO 1
102 O606mmenue o treme «buocepa — rmodanbHast IKOCUCTEMAY 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU

OBPA3OBATEJIbHOM ITPOT'PAMMBI (10 KJIACC)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMbie MTpeIMETHBIE PE3YIIbTATHl OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOM
POTpaMMBbI CPEeTHETO 00MIeTro 0Opa3oBaHus

1

ChopmupoBaHHOCTH 3HAHWUH O MECTE M POJU OMOJIOTHU B CHUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4yHOM KapTHUHBI MHpa U HAy4YHOI'O MHUPOBO33PEHUS; O BKJIAJE POCCUMCKUX U
3apy0eXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIMOHAIBHON
IrPaMOTHOCTH Y€JIOBEKa JIJIsl peLIeHUs! )KU3HEHHBIX 3aj1a4

YMeHHne pacKphIiBaTh COJEp)KaHHE OWOJOTHYECKUX TEPMHUHOB W TOHSTHI:
KU3Hb, KIETKa, OpraHu3M; MeTabonau3M (OOMEH BEIIeCTB U MpeBpalieHue
SHEPTruM), TOMEOCTa3 (CaMOperyssilus), YpPOBHEBas OpraHU3alus KUBBIX
CHUCTEM, CaMOBOCITPOU3BE/ICHUE (penmpoaykuus), HaCJIEJICTBEHHOCTb,
U3MECHYUBOCTD, POCT U Pa3BUTUC

YMmenue wu3naraTb OWOJIOTHYECKHME TEeOpUH (KJIETOYHAs, XPOMOCOMHas,
MyrtauuoHHas), 3akoHsl (I'. Mennens, T. Moprana, H.W. BaBuiosa) u y4denus
(0 meHTpax MHOroo0Opasus M TPOUCXOXKJEHUS KyIbTypHbIX pacteHuil H.U.
BaBuiosa), onpeaensTh rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHne BIaaeTh METOJaMU HAYyYHOTO IMO3HaHHS B Owosiornu (HaOmoaeHne U
OTIMCAHUE HUBBIX CHCTEM, IIPOIECCOB M SBJIICHUH; OpraHHU3aIMs U MPOBEICHUE
OMOJIOTHYECKOTO  DKCICPUMEHTA, BBIIBIIKCHHE THIIOTE3bl;  BBISIBICHUC
3aBUCHUMOCTH MEXJIy HCCICIYEeMBIMH BEIIMYMHAMH, OOBSICHEHHE TMOJYyYCHHBIX
PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHITHHA, TCOPHH U 3aKOHOB; YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHWH TOJYYCHHBIX PE3YJIbTATOR)

YMeHHe BBIACTATH CYIIECTBECHHBIC NPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U
9YKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIECTB U MPEBPAIICHUSI SJHEPTUH B KJIETKe, (POTOCHHTE3a,
TUTACTUYECKOTO M JHEPreTUYEeCKOro OOMEHa, XEeMOCHHTE3a, MHUT03a, Melo3a,
OIUIOJIOTBOPEHHMSI, Pa3MHOXXEHHS, HWHIMBUIYyaJbHOTO pA3BUTHS OpraHU3Ma
(oHTOTCHE3)

YMeHue NpUMEHSTh MOJyYEHHBIE 3HAHUS A OOBSCHEHUS OHOJOTUYECKUX
MPOLIECCOB U SBJICHUMN, /I NPUHITHSI MPAKTUYECKUX PEIICHU B MMOBCEIHEBHON
KU3HU B LEIIX oOecrieueHus: 0e30MacHOCTH CBOETO 3JI0POBbS H 3JI0POBBS
OKPY)KAIOIIUX JIIOJIeH, COOJIOACHHS HOPM TpPaMOTHOTO TOBEICHHS B
OKpYKarollel MpUPOAHOHN cpefie; MOHUMaHue HEOOXOAMMOCTH UCTIOIb30BaHUS
JOCTHIKEHHI COBPEMEHHOW OHOJOTHMU M OMOTEXHOJOTHH Ui PalMOHATBHOTO
MIPUPOIOTIOJIL30BaAHUS

YMmenue peuiatb SOJICMCHTAPHBIC T'CHCTUYCCKUC 3aJa4Yhd Ha MOHO- U
,Z[I/IFI/I6pI/I,Z[HOC CKpCIIUBAHUC, CLCIINICHHOC HACJICIOBAHHEC; COCTABJIATH CXCMBI
MOHOFI/I6pI/I,Z[HOFO CKpCIIUBaHUA I NPCACKAa3aHUA HACICAOBaHUA ITPU3HAKOB Y
OpraHnu3MoOB

VYMeHue BBINOJIHATh J'Ia60paT0pHBIC U TPAKTHYICCKUC pa6OTLI, CO6J'IIO,Z[aTB
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npaBuia npu padore ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHUEM

9 YMeHHe KpPUTHYECKH OLIEHUBaTh W  HMHTEPIPETUPOBATH  HMHMOPMAIHIO
OMOJIOTUYECKOTO COJICP)KAHMsI, BKJIIOYAIONIYIO IICEBJOHAYYHbIC 3HAHUS W3
paznuuHbIX UcTouHUKOB (CMMU, HayuHO-TONYJsipHBbIE MaTEPUAJIbl); STUYECKHE
aCIIeKThl COBPEMEHHBIX UCCIIEIOBAHMI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH

10 YMeHue co3aaBaTh COOCTBEHHBIE TMCHMEHHBIC U YCTHBIE COOOIIEHUS, 00001Ias

OMOJIOTUYECKYI0 HH(POpPMAIIMI0 W3 HECKOJbKAX HCTOYHUKOB, TPAMOTHO
HCII0JIb30BATh NOHITUHHBIN anmapar 6MoJ0Tuu

MMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA (10 KJIACC)

Kon

[IpoBepsieMblii 37EMEHT COEpKAHUS

buonorus kak Hayka

1.1

buosnorus - Hayka o xuBoi nmpupoje. Ponas Guonornu B GopMUpOBaHHHN COBPEMEHHOM
Hay49HOU KapTUHBI Mupa. CucreMa OMOJIOTHYECKUX HAYK

1.2

Metoapl TO3HAHHWS >KHUBOW TpupoAbl (HAOMIOIEHUE, SKCIIEPUMEHT, OIMCaHUE,
n3MepeHue, KnaccuuKaims, MOICTUPOBAHNE, CTaTUCTUYECKasi 00pabOTKa TaHHBIX)

’KuBble cuCTEMBI U X opraHu3anusi

2.1

KuBwie cucrembl (OMOCHCTEMBI) Kak MpeaMeT wu3ydeHus Ouosiorun. CBoicCTBa
OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU oOpraHM3anMd  OMOCHUCTEM: MOJICKYJISIPHO-TEHETUYECKUM, KJICTOYHBIMH,
OpraHU3MEHHbBIN, MOMYISIUOHHO-BUIOBOM, IKOCUCTEMHBIH, O1ochepHbIi

XUMHUYECKUH COCTaB U CTPOCHHUEC KIICTKU

3.1

XUMUYEeCKUH COCTaB KIJICTKH. XuMudeckue JJICMCHTHI. MAaKpO3JIEMECHTEIL,
MUKPOIJICMCHTEI. Boz[a N MHHCPAJIBHBIC BEHICCTBA. CDYHKI_[I/II/I BOABI 1 MHUHEPAJIBbHBIX
BCIICCTB B KJICTKC. HOI[I[ep)KaHI/IC OCMOTHYECKOI'0 Oaanca

3.2

benku. CoctaB u cTpoeHue OenkoB. AMMHOKHUCIOTBI - MOHOMEpHI OEJKOB.
He3ameHuMble ¥ 3aMEHHMbIE AMUHOKHMCIOTHI. AMMHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpPbI OEJIKOBOW MOJIEKYJbl (IepBUYHAsI, BTOPUYHAS, TPETUYHAS M YSTBEPTUUHAS
CTpYKTypa). XUMHUUYECKUE CBOMCTBa OenkoB. buonornueckue ¢hyHKIMK OENKOB.
®depMeHTHI - Ouoslornueckue KaTanuzaTopsl. CTpoeHne gpepMeHTa: akTUBHBIN LIEHTD,
cyoctpatHas crneunpuuHoctb. Kodpepmentsl. Butamunbl. Orinnuus (GpepMeHTOB OT
HEOPraHU4eCcKUX KaTaln3aTopoB

33

VYraeBoJpl: MOHOcaxapuipl (TJOK03a, pubo3a U JAe30Kcupub03a), IUcaxapHjibl
(caxapo3a, JaKTO3a) M MoOJMcaxapuibl  (Kpaxmai, TJIMKOT€H, IIeJUII0JI03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jiunuasl: TpUrIMUEepuabl, crepouiabl, dochomunuasl. ['napodmisHO-ruapodoOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHHE YIJIEBOAOB, OCIKOB H
JIUMHJIOB KaK UCTOYHUKOB SHEPTUU
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Hyxneunossie xucnorsl: JIHK u PHK. Hykimeotuael - MOHOMEpBI HYKIEMHOBBIX
kucnot. Crpoenue u ¢pyakiuu JJHK. Crpoenune u pynaxuuu PHK. AT®: crpoenue u

byHKITII

3.5

Hwuronorus - Hayka o knetke. Knerounas teopust. MeToapl M3ydeHUs: KIETOK

3.6

Knerka kak wenocrHas »xuBas cucrema. OOmue NpU3HAKU KIETOK: 3aMKHYTasl
HapyxHas MmemOpana, moJiekynbl JIHK kak renernueckuii annapar, cucreMa CUHTE3a
Oenka

3.7

Tunel KIeTok: 3ykapuoTHYecKass M IpokapuoTuyeckas. OcoOEHHOCTU CTPOEHHS
npokapuoTuueckoil  kietku.  Kmerounas — crenka — Oakrepuil. — CrpoeHue
9yKapuoTH4eCKON KIeTKU. OCHOBHBIE OTINYMS PACTUTEIbHON, )KUBOTHOM M TpUOHOMN
KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK - KJIETOYHAsI CTEHKA, MIMKOKAJIUKC, UX (PYHKIUU.
[Inazmatuueckast MmemOpaHa, ee cBoiicTBa U pyHkuu. L{uronnasma u ee opraHouIbl.
OpHoMeMOpaHHbIE OpraHoMIbl KJIETKH: 3HJoIu1azMaruyeckas cetb (JIIC), anmapat
l'onbmxu, nm3ocoMbl. [lomyaBTOHOMHBIE OpraHOWABI KIETKH: MHUTOXOHAPHWH,
miactuabl.  [IpoucxokaeHue MUTOXOHAPUM W IUIACTHA. Buael  miacTup.
HememOpanHbie opraHouabl KIETKHA: pUOOCOMBI, KIETOUHBIM IIEHTp, PECHUYKH,
KIyTUKH. OyHKIIMM OpraHONI0B KJIETKH. BKiroueHns

3.9

SAnpo - perymsatopHblii UeHTp KieTku. CrpoeHue sapa: saepHas o000JI04Ka,
KapuOIUIa3Ma, XpPOMATHH, SAPBIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

}KI/ISHCHCHTGJ'II)HO CTh KJICTKH

4.1

OOmeH BemiecTB, WM MeTaboM3M. AcCHMWIANMS (IJIACTHYECKUM OOMEH) U
JTUCCUMWIALUS  (PHEPTeTUYECKUH OOMEH) - JIBe CTOPOHBI EIMHOrO Ipoliecca
Metabonmu3Ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIM H rereporpodHbii. Poib
(bepMeHTOB B 0OMEHE BEIIECTB ¥ MPEBPAIICHUH SHEPTUU B KIIETKE

4.2

dotocunTe3. CBeroBass m TeMHOBas (a3bl (porocuHTe3a. Peaknum dotocunTesa.
OddextuBHOCTL GoTOCHHTE3a. 3HadeHHUE (OTOCHHTE3a IS JKM3HM Ha 3emie.
Bnusiaue ycnoBwii  cpensl  Ha  (DOTOCHMHTE3 M CHOCOOBI  MOBBIIICHUS — €TO
MPOIYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUIA.

XeMocuHTe3. XeMOCHHTE3UPYIoIIe OakTepuu. 3HaUeHHe XeMOCHHTEe3a JUIs )KU3HU Ha
3emuie

4.3

DHepretudyeckuii oOMeH B KkieTke. PaciienyieHue BelIeCTB, BBIJICICHUE H
aKKyMYyJTUPOBAaHHE SHEPTUU B KJIETKE. DTambl dHeprerudeckoro oomena. ['nmukomnms.
bpoxxenne u ero Buasl. KucnopogHoe okKuCIeHHE, WIA KIETOYHOE JbIXaHHE.
D¢ dexTHBHOCTH SHEPreTHIeCKOro ooMeHa

4.4

Peakiun matpuunoro cunresa. I'enetnueckas uHopmauus u JJHK. Peanuzanus
TeHeTHYeCKOil uHpopManuu B KiIeTKe. [eHeTMdeckuit KOJ U €ro CBOMCTBa.
Tpanckpunus - wmarpuunblii cunte3 PHK. Tpancmsmus - OuocunTe3 Oenka.
Koauposanue amuHokucaoT. Posb pubocom B GrocunTe3e Oenka

4.5

Hexnerounsie ¢opmbel xu3HM - Bupycbl. HMcropusi oTkpbiTHs BupycoB (/I.U.
WBanoBckuii). OCOOEHHOCTM  CTPOEGHUS M JKM3HEHESITEIbHOCTH  BUPYCOB.
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bakrepuodaru. bone3sHu pacTteHuil, )KUBOTHBIX U YEIIOBEKA, BHI3bIBACMBIC BUPYCAMHU.
Bupyc nmmynoznepurura yenoseka (BUY) - Bo3Oymutens CIIM/a. IIpodunakruka
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUI

PasMHOkeHME M MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslii mukin, WM KU3HEHHBIH 1K KieTkd. MHTepdaza m mutos. Ilpomeccsl,
npoTtekaromue B uHTepdasze. Permmkanus - peakums marpuuHoro cuatesa JIHK.
Crpoenue xpomocoM. XpOMOCOMHBIM Ha0Op - KapuoTumn. JlumimoumHeli u
TaryIOUIHBIA  XpOMOCOMHBIE HaOopbl. Xpomaruabl. lLluTronoruyeckue OCHOBBI
Pa3MHOKEHMS U MHAUBUAYAIBHOTO PA3BUTHS OPTaHU3MOB.

Henenue kinetku - muto3. Cragum mutosa. llpoiecchl, mpoucxoasdiue Ha pa3HbIX
CTaAMsX MUTO3a. bHOJIOrM4eCKUi CMBICII MUTO3a

5.2

@opMBl pa3sMHOKEHHUS OpraHu3MoB: Oecrosoe M moJioBoe. Buasl Oecnosioro
pPa3MHOXXEHMsSI: JIeJIeHHME HaJBOE, T[I0YKOBAaHME OJHO- U  MHOTOKJIETOYHBIX,
CHopooOpa3oBaHME, BEreTATHUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HaYEHHE [Tl CEJIeKIUU

53

[TonoBoe pa3MHOXKEHHE, €70 OTINYNS OT OECIOJIOrO.
Meiio3. Craguu meno3sa. [Ipoueccsl, nmpoucxoasnme Ha ctaausax Meiosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbIC ¥ 3HaY€HUE MEH03a

54

l'ameTorene3 - mporecc oOpa3oBaHHs TOJIOBBIX KJIETOK Y JKHBOTHBIX. [lojoBbie
JKeJe3bl: CEMEHHUKU U sSMuHUKU. OOpa3oBaHue M Pa3BUTHE MOJIOBBIX KIETOK - TaMeT
(cmepmato3own, SMIEKIETKA) - crepMaToreHes u ooreHe3. OCOOEHHOCTH CTPOEHUS
AUIEKIIETOK U criepMaTto3onaoB. OmnoaorBopenue. [lapreHorenes

5.5

NunuBuayanpHOe pa3BuTHE (OHTOTeHE3). OMOPHOHAILHOE pa3BUTHE (AIMOpHOTEHE3).
Otanbl 3MOPUOHATIBHOTO PAa3BUTHS y TIO3BOHOYHBIX JKHUBOTHBIX: JPOOJICHHE,
racTpyJsnus, OpraHOTeHE3. [TocTamOproHaTBEHOE pa3BUTHE. Turer
MOCTAMOPHOHAIIBHOTO Pa3BUTHS: TPsAMOE, HempsMoe (JIMYMHOYHOE). BrusiHue cpempl
Ha pa3BUTHE OPTraHU3MOB; (PaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKICHHBIC YPOICTBA.
Poct u pasButHe pactenuii. OHTOr€HE3 IBETKOBOTO PACTCHUS: CTPOCHHE CEMCHH,
CTaJH Pa3BUTHS

HacnencTBeHHOCTb M H3MEHUYMBOCTD OPraHnu3MoB

6.1

Hpez[MeT Hn 3aJa4u I'CHCTHUKH. I/ICTOPI/IH Pa3BUTHA TI'CHCTUKMU. Bxkmag pOCCHﬁCKHX u
Sap}I6e)KHHX YYCHBIX B Pa3BUTUC I'CHCTHUKHU. MeToabl TeHETUKU (FI/I6pI/I,I[OJ'IOFI/I‘I€CKI/II71,
HHTOFGHCTH‘ICCKI/Iﬁ, MOJ'ICKy.]'IHpHO—FeHeTquCKHﬁ). OcCHOBHEBIE T'CHCTUYCCKUC
noHsaTus. I'enerndeckas CHUMBOJIMKA, UCIIOJIB3yEMas B CXEMaX CKpCIHHBaHHfI

6.2

3aKOHOMEPHOCTH HACJICJIOBaHUS TPHU3HAKOB, yCTaHOBJeHHbie [. MeHnenem.
MoOHOTHOPHUIHOE CKpEIIMBaHUE. 3aKOH €MHO00pa3usi THOPHUIOB MEPBOTO OKOJICHUSI.
[IpaBuno poMuHUpOBaHHS. 3aKOH pacUICIUICHHsS NPU3HAKOB. [HIIOTE3a YHCTOTHI
ramer. [loyiHOE ¥ HEeMmoJIHOE JOMUHHPOBAHUE.

JluruOpupHOe CKpelIMBaHWe. 3aKOH HE3aBHCHUMOIO HACIEJIOBaHHS PHU3HAKOB.
[{uToreHeTnveckue OCHOBBI JIUTHOPUIHOTO  CKPCIIMBaHUS.  AHaJIM3UpYOIICe
ckpenrBanue. Vcrmoyib30BaHNE aHAIM3HPYIOMIETO CKPCIIUBAHUS JUISL ONpPEACTICHUS
TeHOTHIIa 0co0H

6.3

CI_IeHJ'IeHHOC HacCJICAOBAHUC IIPU3HAKOB. PaGora T. MopraHa o CHCIUICHHOMY
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HaCJle/IOBaHUIO TeHOB. HapylieHnue cremieHust TeHOB B pe3ylibTaTe KPOCCHHTOBEpA.
XpoMOCOMHasI TEOpHS HACIEACTBEHHOCTH. | eHeTHYeCcKHe KapThl.

I'enetnka monma. XpOMOCOMHOE ONpeAeieHHE TMojia. AyTOCOMBI M  TIOJIOBBIC
XpOMOCOMBI. ['OMOTaMeTHBIE W TreTeporamMeTHbie oOpraHu3mbl. HaciemoBanue
MPU3HAKOB, CIIETUICHHBIX C TIOJIOM

6.4

N3meHunBOoCTh. BUabl M3MEHYMBOCTU: HEHACIIECACTBEHHAs W HacieAcTBeHHasd. Poib
Cpelbl B HEHACJIEJICTBEHHOW H3MEHYMBOCTU. XapaKTEpUCTUKA MOIU(PUKAINOHHON
M3MEHYUBOCTH. BapuanuoHHslli psa W BapuanMoHHas KpuBas. Hopma peakuuu
npu3Haka. KoyMuecTBeHHbIE M KadyeCTBEHHBIE NIPU3HAKM M UX HOPMa pPEaKIHH.
CpoiicTBa MO (PUKAIIMOHHOW H3MEHUYNBOCTH

6.5

HacnencrBennas, uiaM  reHoTHNMYecKas,  MU3MeHUYMBOCTh.  KomOuHaTHBHas
M3MEHUYMBOCTb. Meii03 1 NOJI0BOH Mpoliecc - OCHOBAa KOMOWHATUBHON M3MEHUYMBOCTH.
MyranuonHass u3MeH4YMBOCTh. Kiaccudukanus Myranuii: TeHHblE XPOMOCOMHBIE,
reHoMHble. Yactrora W mnpuuMHbl MyTranui. MyrareHHble (akTophl. 3aKoH
TOMOJIOTHYECKHX PSI0B B HAClIeACTBeHHOW n3menunBocty H.M. BaBuiosa

6.6

I'eneruka uvenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJIbI T€HETHUKH YEJIOBEKA:
TreHeaAIOTHYCCKUH, OJIM3HELIOBBIH, IIUTOTCHETUICCKIUM, OMOXUMHYECKUH,
MOJIEKYIIApHO-TeHeTHYeCKui. COBpEeMEHHOE OTIPE/ICIICHIE TEHOTHIIA: TTOJTHOTEHOMHOE
CEKBEHUPOBAHUE, TIE€HOTHIIMPOBAHHME, B TOM uwucie ¢ nomompbro III[P-anamusa.
HacnencrBennrsie  3a0ojieBaHMs  dYeJlOBEKa: TEHHBIE  OOJe3HHM, OOJIE3HHM C
HaCJIEACTBEHHOH MPEAPACIIONOKEHHOCTHIO, XpOMOCOMHBIE 00Jsie3HH. COMaTHYECKHUE U
reHepaTHBHbIC MyTanuu. [IpUHIMIBI 370pOBOTO 00pa3a JKWU3HH, JMATHOCTHKH,
NpodUIAKTUKKM ©  JICYCHHs] TEHETHYECKUX Oose3Hel. MeauKo-TeHEeTHIeCKoe
KOHCYJbTHUPOBAaHUE. 3HAYECHHE MEIUIMHCKOW TEHETUKH B MPEIOTBPALICHUH U
JICUCHUH TCHETHYCCKHUX 3a00JICBaHMI YEIIOBEKA

CCJ’ICKHI/ISI OPraHnu3MoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenexiusi Kak Hayka M Ipoliecc. 3apoXKICHHE CENEKIMH U JOMECTUKalUs. YueHue
H./. BaBuioBa o 1eHTpax MpOUCXOXKICHHUSI U MHOT000Opasusi KyJIbTYPHBIX PACTEHUH.
LenTpbl mpouCX0KIeHUS JOMAIIHUX KMBOTHBIX. COpT, MOpoJa, ITaMM

7.2

CoBpemMeHHbIE METOJbI CelleKIMU. MaccoBbId U HHIUBUIYAIbHBIH OTOOPHI B
CeJIeKIIMM pacTeHud U KUBOTHBIX. OneHka sKcrepbepa. bnmskopoacTBeHHOE
ckpemuBanue - wuHOpuauHr. Yucrtas nuuug. CKpeuuBaHUE YHCTHIX JIMHUH.
I'erepo3uc, wnu rubpuanas cwia. HepoacTBeHHOE CKpelIMBaHUE - ayTOPUIUHT.
Otpanennas rubpuau3anust U ee ycnexu. MICKycCTBEeHHBI MyTareHes U MOJyueHue
MOJUIIIOUOB. JlocTHKEeHHsI CeNIEKIIUU pacTEeHU, d)KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonorus kak oTpacip MPOMU3BOJACTBA. I'€HHAs MHXKEHEpUs. OJTallbl CO3JaHUS
pexomOuHantHoM JIHK u TpaHcreHHbix opranu3moB. KierouHas uHXKeHepus.
Knerounsle KynbTypbl. MUKpPOKIOHAIbHOE pa3sMHOXEHUE pacTeHMi. KioHupoBaHue
BBICOKOIIPOJIYKTUBHBIX ~ CEJIbCKOXO3SAMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE U
stryeckue mpoodiuemsl. MO - reHeTnyecku MoIMGHUIMPOBAHHBIE OPTaHU3MbI

MPOBEPSAEMBIE TPEBOBAHMS K PE3YJbTATAM OCBOEHUS OCHOBHOM

OBPA3OBATEJIbHOM MPOTPAMMBI 11 KJIACCA

Kon

HpOBepHCMLIC MMPECAMCETHBIC PC3YJIbTAThl OCBOCHU A OCHOBHOM O6pa3OBaTCHLHOﬁ
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IIPOBEPSEMOTO
pe3ynbprarta

IPOrPaMMBI CPEAHETO 00Iero oopa3oBaHus

1

ChopmupoBaHHOCTH 3HAHUH O MECTE M POJU OMOJIOTUU B CHUCTEME HAyYHOTO
3HaHHUSI €CTCCTBCHHBIX HayK, B (OPMHUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-
HAayYHOUW KapTHUHBI MHUpa U HAYYHOT'O MHUPOBO33PEHUS; O BKJIAJIC POCCHICKUX U
3apyO0eKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OWoOJIOTUH; (YHKIIHMOHATHHOU
IPaMOTHOCTH YeJIOBEKa JIJIS PEIICHUSI )KU3HCHHBIX 33124

YMeHue packpelBaTh cojepkaHUe OMOJIOTHYECKUX TEPMHUHOB M MOHATHI: BUJ,
MOTYJISIMUS, TeHO(OH I, SBOJIIOLMS, IBUXKYIIHUE CHIBI ((aKTOPHI) SBOJIIOLNUH,
MPUCTIOCOOIEHHOCTh OPraHU3MOB, BUJI000pa30BaHuE, SKOJOTHYECKHE (PAKTOPHL,
9KOCUCTEMA, NPOAYLUEHTbI, KOHCYMEHTBI, PpEIYyLUEHThl, LEeNu MUTaHusi,
AKOJIOTUYECKasi MUpaMuIa, OuoreoreHo3, ouocdepa

YMenue uznaratb OMoNIOruYecKrue Teopur (dBosroiinonHas teopus Y. Jlapsuna,
CHUHTCTHYCCKAaA TCOpHUA BBOJ'HOIII/II/I), 3aKOHBbI n 3aKOHOMCPHOCTH
(3apoaprmeBoro cxoactBa K.M. bapa, uepenoBanus riaBHBIX HalpaBiICHUN U
nyteit aBosroruun A.H. CeeprioBa, yuenus o 6mocdepe B.M. Bepuanckoro),
ONPpCACIIATh 'PaHUIBI UX TPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

YMeHne BiIajeTh METOJaMU HAYYHOTO TO3HAHMS B OWoJjiornu (HAOIIOJICHUE U
OTIMCAaHUE KUBBIX CHCTEM, MPOIIECCOB M SIBJICHUM; OpraHU3aIis U TPOBEICHHE
OMOJIOTMYECKOTO  DKCIMEPUMEHTA, BBIABW)KCHHUE  THIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HMCCICIyeMBbIMH BEITUYMHAMHU, OOBSICHCHHE TOJIYYCHHBIX
pe3ynbTaTOB, UCTOJIB30BAHHBIX HAYYHBIX MOHITHH, TEOPHI U 3aKOHOB;, YMEHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHHH MOJTYYCHHBIX PE3YIHTATOB)

YMeHue BBIICTATH CYINIECTBEHHBIC TIPU3HAKK CTPOCHHS OHOJIOTHYECKUX
O0OBEKTOB: BHUJOB, TOMYJSAIUN, IMPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTCOIIEHO30B M JKOCHUCTEM; OCOOCHHOCTH IPOIECCOB HACIEIACTBCHHOMN
W3MEHYHMBOCTH, €CTECTBEHHOIO oTOOpa, BUJI000pa30BaHus,
MPUCIIOCOOJCHHOCTH OPraHW3MOB, JCHCTBHUS 3KOJOTHYECKMX (HaKTOPOB Ha
OpraHW3Mbl, TIEPEHOCA BEIIECTB M IIOTOKA OSHEPTMH B OJKOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MCHEHHH B 3KOCHCTEMaxX CBOCH MECTHOCTH, KPYroBOpOTa
BEIIIECTB M OMOTCOXUMUYECKUX ITUKIIOB B OHocdepe

YMeHue MNPUMCHATH MOJIYYCHHBIC 3HAHUA [UIA 0O0BACHEHHUSI OMOJOTHYECKUX
IIpouecCcoB U HBHGHHﬁ, I HPUHATHUA ITPAKTHYCCKUX pCI_HCHI/Iﬁ B HOBC@HHGBHOﬁ
KHU3HHM B LCIIAX oOecrnieueHust 0€30IIACHOCTH CBOErO 300pPOBbA U 310pPOBbA
OKpYKaromux J'IIO,Z[GI‘/'I, CO6J'IIOI[CHI/IH HOPM TI'PaMOTHOIO IIOBCACHUA B
Oprxca}omeﬁ l'IpPIpOI[HOﬁ cpeac; MOHUMAHUC HCO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA
JOCTHKEHHUI COBpCMCHHOﬁ Ounosoruu JJIA paoOHAJIBHOTO
IpUPOAOII0JIB30BAHUA

YmMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHE 3aaa4u, COCTaBJIATH CXCMbI
NEepeHOCa BEUICCTB U SDHCPI'UH B SKOCUCTCMAX (HeHI/I HI/ITaHI/IH)

YMeHHe BBINOJNHATH Ja0OpaTOpHblE W MpaKTHYECKHE pPaboThl, COONIOATh
npaBuiIa Mpu padote ¢ yueOHbIM U J1a00paTOPHEIM 000PYJOBAHUEM

YmMmenue KPUTHYCECKHN OLCHUBATH W  HUHTCPHPCTUPOBATH I/IH(l)OpMaLII/IIO
OMOJIOTUYECKOTO COACPIKAHUS, BKIOYAKOMIYIO IICCBAOHAYYHBLIC 3HAHUA U3
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paznuuHbiX  ucTouHukoB  (CMU,  Hay4yHO-NONYJSIpHBIE  MaTepHUallbl);
paccMaTpuBaTh TJI00aTbHBIE JKOJIOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH,
(hopMHPOBATH MO0 OTHOMIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO

10

YMeHnue co3gaBaTb COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COO0ILIEHUs, 000011as
OMOJIOTUYECKYI0 HH(POpPMAIIMI0 W3 HECKOJbKAX HCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmapar 0uoJioruu

MNPOBEPAEMBIE DJIEMEHTBI COAEPXKAHUSA (11 KJIACC)

Kon

[IpoBepsieMblii 37EMEHT COEpKAHUS

DBOJOMMOHHASA OUOJIOTHS

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuperenbcTBa ABOMONUH. [la€OHTONIOTHYECKHE: TTOCIE0BATEIIEHOCTD MOSIBICHUS
BHJIOB B MAJICOHTOJIOTHYECKOM JIETOTIMCH, TIepeXxoHbie popMbl. bruoreorpadudaeckue:
CXOJCTBO W paznuuue (payH u (uop MaTepukoB U OCTPOBOB. DMOPHOJIOTHYECKHE:
CXOACTBA M pPa3In4vusd 3M6pI/IOHOB Pa3HBIX BHAO0B ITO3BOHOYHBLIX. CpaBHI/ITeJ'II)HO—
AHATOMUYCCKHE: T'OMOJIOTUYHBIC, aHAJIOTUYHEBIC, PYAUMCHTAPHBIC OPraHbl, aTaBU3MBbI.
MoutekysIpHO-OMOXUMHUYECKUE:  CXOACTBO  MEXaHH3MOB  HACJICJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MYTEH Y BCEX OPraHU3MOB

1.2

OpomononHass teopust Y. JlapunHa. Ilpeamnocbuiku BO3HUKHOBEHHS JapBUHHU3MA.
JIBuKymiue cuibl 3BOJIONMU BUAOB 1Mo JlapBuHY (M30BITOYHOE pa3MHOKEHHE IpPU
OTPAaHUUYEHHOCTH  PECYpCOB,  HEONpeieNieHHass  W3MEHYUBOCTb, Ooppba  3a
CYIIIECTBOBaHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunrernueckass Teopusi dBomonnu  (CTD) ®W  OCHOBHBIE €€  IOJIOKEHHS.
MuxkposBostorus. [lomynsius kak equHuIa BUAa U 3BOJTIOLUN

1.4

JBuxymue cuiibl (hakTopbl) 3BOJIOLKU BUOB B Mpupoje. MyTallMOHHBIN Ipolecce u
KOMOMHATHBHAs U3MEHUYUBOCTG. [lomynsiuoHHble BOJIHBI U Jipeiid renos. M3omnsauus u
murpanus. EcrecTBeHHBIH OTOOp - HampaBisIOMIUNA (GakTop 3BOIMIONUH. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[IpucnocobneHHOCT,  OpPraHU3MOB  Kak  pe3ynbTaT  sBojtonuu.  [Ipumepst
MPUCTIOCOOTIEHUH Y OpraHu3MoB. ApoMopho3bl U UANOAJANTAIIUH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHoOBHbe (OpPMBI BHA00Opa30BaAHUS:
reorpaduueckoe, 3K0JI0rHUeCcKoe

1.5

MaKpOSBOJ'IIOI_II/IH. (DOpMBI OBOJIFOLIN U @HHGTH‘IGCK&SI, JAUBCPIrcHTHAA, KOHBCPICHTHAA,
mapaJiiejibHasl. HeO6paTI/IMOCTB 9BOJIIOIIMH

Bo3HukHOBEHME U Pa3BUTHUC )KU3HU HA 3emite

2.1

Jlonay4yHble  IPEICTaBIECHHUA O 3apOXKACHUM KU3HM. HaydyHele rumoressl
BO3HUKHOBEHUS KHU3HHU Ha 3emiie: abuoreHe3 U MaHcnepMusi. XMMUYECKas 3BOJIIOLHS.
OKCIIEpUMEHTAIBHOE TMOATBEPAKACHUE XUMUYECKOW 3BoJrounu. HavanbHble 3Tanbl
6uonornyeckoit sBosoruu. I'nnoreza PHK-mupa. IlepBbie KneTKH M UX 3BOJIOLHS.
DopMHUPOBAHHUE OCHOBHBIX I'PYIIN KUBBIX OPraHU3MOB
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2.2

Pa3Butne xu3Hu Ha 3emie mno spaM u nepuomam. Karapxeil. Apxeiickas U
npoTepo3oickas 3psl. [laneo3oiickas 3pa u ee nepuoapl: KeMOPUHCKU, OpJOBUKCKUH,
CUJIYPUICKHM, JEBOHCKUM, KaMEHHOYrOJbHBIM, NMEPMCKUUA. Me3030ickas spa u ee
IIEPUOABL: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3oiickas 3pa ¥ ee nepuoibl: MajeoreHOBbIM, HEOT€HOBBIM, aHTPONOTECHOBBIM.
XapakTepucTuKa KIMMaTa U reoJIornyeckux npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUN
pPacTUTENBHOTO W JKUBOTHOrO Mupa. ApomMopdo3bl y pPACTEHUH U IKUBOTHBIX.
[losiBneHue, pacuBeT ¥ BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB

2.3

Cucrema  OpraHMuYeckoro Mupa Kak oOTpaxeHue 53Boitouuu. OCHOBHbIE
CHUCTEMATUYECKUE TPYIIIBI OPraHU3MOB

24

OBOJIOLMS 4YeJOBeKa. AHTPOIOJIOTHSl Kak Hayka. Pa3BUTHE NpeJICTaBICHUH O
MIPOUCXOXKICHUN yeloBeka. MeToibl u3ydeHus: aHTpornoreHe3a. CXoJICTBa U pa3inyus
YeJl0BeKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEIIOBEKA.

JBuxymue cunbl ((aktopsl) aHTpomoreHesa. HacnmeacTBeHHass M3MEHUYUMBOCTb U
€CTECTBEHHBIH 0TOOpP. OOIIeCTBEeHHBI 00pa3 JKU3HU, U3TOTOBIICHUE OPYAHUM Tpyna,
MBIIIIJIEHHE, PeUb

2.5

OCHOBHBIE CTAaJIMN U BETBH 3BOJIIOLAN YEJIOBEKA: aBCTPAIONUTEKH, YETOBEK yMEIbIH,
UYenosek npsamoxonsammii, YenoBek HeaHaepTanbckuii, YenoBek pasyMmubii. Haxonku
HCKOIA€MBIX OCTaHKOB, BPEMS CYILIECTBOBaHUS, 00JacTh pacnpocTpaHEHHs, 00beM
TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

UYenoseueckne packl. OCHOBHBIC OOJIBIIME pachl: €BpONEOHIHAS (EeBpa3uiicKas),
HErpo-aBCTpajouaHas (IKBaTOpHaabHas), MOHTOJOUAHAS (a3MATCKO-aMEpUKaHCKas).
UepTel NpUCHOCOOICHHOCTH TMPEACTaBUTENEH UEJIOBEUECKUX pac K YCIOBUSIM
cymectBoBanus. EnMHCTBO venoBedeckux pac. Kpuruka pacuzma

OpranusMsl ¥ OKpyXarolas cpea

3.1

OKojoTUs Kak HayKa. 3az[aq1/1 U pa3aciibl 35KOJIOTHH. MCTOI[BI 9KOJIOTHYCCKHUX
I/ICCJ'IG,Z[OBaHI/II\/'I. DKOJIOTHYECKOE MHPOBO33pPCHUC. CpeI[BI oOuTaHuA OpraHu3MoOB:
BOJHas, HA3EMHO-BO3AyIIIHAsA, IIOUYBCHHAA, BHYTPHOPraHU3MEHHAA

3.2

DKOJIOTHYECKHE (bakTopBhI. Knaccudukanus 9KOJIOTHYECKUX (hakTopoB:
abuoTuyeckre, OMOTUYECKHE U aHTPOIIOTEeHHBIE. J{efiCTBHE IKOJIOTrHYecKHX (PaKTOpOB
Ha OpraHU3MBbI

3.3

AbGuotuueckue (akTOpbl: CBET, TeMIlepaTypa, BIAXHOCTh. DoTonepuoausM.
[IpucnocobaeHnss OpraHu3MoB K AecTBUIO abuoTuueckux GpakTtopoB. buonornueckue
PUTMBI

34

buotnueckue ¢aktopsl. Buapl OHOTHUECKMX B3aUMOJEMCTBUIN: KOHKYpEHLUS,
XUIIHUYECTBO,  MapasUTU3M, MYTYyalu3M, KOMMEHCaIM3M  (HaxJIeOHMYEeCTBO,
KBapTHUPAHTCTBO), aMEHCAIIU3M, HEUTpaIU3M. 3HaueHue OMOTHUYECKHX
B3aMMO/ICHCTBHH IS CYILIECTBOBAHUS OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHUE XapaKTCPpUCTUKU TIOIYJIALUH. OcCHOBHBIC TOKAa3aTEIN MOITYJISALUNA:
YUCJICHHOCTb, IINIOTHOCTb, POXIACMOCTD, CMCPTHOCTb, TMPUPOCT, MHUIPALUA.
I[I/IHaMI/IKa YHUCJIICHHOCTHU IOMYJIAAIUA U €€ PETYIISIIUA

COO6H.[CCTBE[ 1 3KOJOI'MYCCKHUEC CUCTEMBI
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4.1 CoofmecTBo  opranu3mMoB - OwoneHo3. CrpykTypsl OHWOIIEHO3a: BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (nuiieBas). Bunpi-nomunanTel. CBsi3u B OHOLIEHO3E

4.2 DKOJOTU4eCcKre CUCTeMBbl (9KocucTembl). [loHsTHE 00 3KOCHCTEME M OHOTEeOIEHO3E.
OYHKIMOHAIbHBIE  KOMIIOHEHTBHI ~ JKOCHUCTEMBI:  IPOAYLEHTHI,  KOHCYMEHTHI,
peayneHTsl. KpyroBopoT BelIeCTB U MOTOK 3HEPruu B sKocucTteMme. Tpoduueckue
(nuieBbie) ypoBHU 3KocucTeMsbl. [lumessie nenu u cetd. OCHOBHBIE IMOKA3aTENIH
OKOCHCTEMBI: OHMoMacca, NPOIYKIUS. OKOJIOTUYECKHE MUPaMUABL: TPOIYKIIUH,
YHCICHHOCTH, Ouomacchl. CBOWCTBAa 3KOCHUCTEM: YCTOWYHMBOCTH, CaMOPETYIISALUA,
passutue. Cykueccus

4.3 [Ipupoansie 3KOCHUCTEMBL. DKOCHUCTEMBI O3€p M pPEK. DKOCHUCTEMa XBOWHOTO WJIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE SKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y pOoskocucTeMbl. bruomornueckoe
Y XO3SHCTBEHHOE 3HAYEHUE arpo’KOCUCTEM M YPOOIKOCHCTEM.

buopaznooOpazue  kak  Qaxrop  ycroiumBoctu  dkocucteMm.  CoxpaHeHue
OMOJIOTMUECKOTO pa3HOOOpa3us Ha 3emiie

4.4 VYuenue B.U. Bepnaackoro o Ouocdepe. I'panulipl, coctaB u CTpyKkTypa 6uochepsl.
Kusoe BemectBO u ero ¢yHkmuu. OcoOeHHOCTH OHochepsl Kak TIIOOATBHOU
J9KocucTeMbl. J[MHaMUYecKoe paBHOBeCHME H OOpaTHas CBsi3b B Owmocdepe.
KpyroBopoTsl BemecTB U OHOr€OXMMHUYECKUE MUKIIBI 3JIEMEHTOB (yriepona, a3oTa).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH

4.5 YenoBeuectBo B Ouocdepe 3emiu. AHTpONMOreHHbIE H3MEHEHHsI B Oumocdepe.
['moGanbHBIE SKOJOTUYECKUE TPOOIIEMBI.

OcHOBa palMOHAIBHOTO YIPABIICHHS MPUPOJIHBIMU PECYpCaMU U MX HCIOJb30BaHHE.
JlocTokeHus: OMOJIOTHH U OXpaHa MPHPOIBI

ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MX TPEBOBAHUA
K PE3YJIbTATAM OCBOEHHUS OCHOBHOI OBPA3OBATEJILHOM ITPOI' PAMMBI
CPEJHEI'O OBLIEI'O OBPA30OBAHMUA

Kon [IpoBepsiembie TpeOOBaHUS K TPEJAMETHBIM pe3yJIbTaTaM OCBOCHHS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNIbHOW MPOTrpaMMBbI CpPeTHEro 00IIero 00pa3oBaHus
TpeOoBaHUs
1 ChopMUPOBaHHOCTh 3HAHUH O MECTE W pPOJM OWOJIOTUM B CHUCTEME

€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOJIbl U PEIICHUH KU3HEHHO BaXKHBIX
COLIMAIIBHO-9THYECKHUX, 9KOHOMMYECKHUX, IKOJIOTMUECKUX npobiem
4elloBeYeCTBa, a TaKK€ B PELIIEHWH  BONPOCOB  PAllMOHAIBHOTO
MIPUPOJIOTIOIIL30BaHNA, B (POPMUPOBAHUM IIEHHOCTHOTO OTHOUIEHUS K NMPHUPOJE,
o0111eCTBY, YEJIOBEKY; O BKJIaJle POCCUMCKHUX U 3apyOEKHBIX YUEHBIX - OHOJIOTOB
B pa3BUTHE OMOJIOTUU

2 Bnanenue cuctemoil 3HaHUM 00 OCHOBHBIX MCTOAAax HAY4YHOI'0 IIO3HAaHUA,
HCIIOJIb3YEMBIX B OMOJIOrHYECKUX HCCICAOBAHUAX IKHUBBIX OOBEKTOB H
OKOCUCTEM (OHI/ICH.HI/IC, HU3MCPCHUC, IIPOBCACHUC Ha6J'IIOJ1€HPII>i); crocoboamMu
BBIABJICHHA U OICHKU aHTPOIIOI'CHHBIX U3MEHEHUII B IpUpoac.

VYMeHue BbIABUraTh FANOTE3bl, MPOBCPATH HUX  ISKCIICPUMCHTAIbHBIMU
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cpeactBamu, (HOpMyIHpys L€Tb WCCIEAOBAHUS, aHATH3UPOBATH MOIy4CHHBIC
pe3yibTaThl U J1€JaTh BEIBOBI.

BrlsiBiieHnEe 3aBUCHMMOCTH MEXKIYy HCCIEAYEMBIMU BEIMYMHAMHU, OOBICHEHHE
MOJIy4EHHBIX PEe3yJIbTaToB U (OPMYIUPOBAHUE BBIBOJIOB C HCIOJIb30BAHUEM
HAay4YHBIX IIOHATUHI, TEOPUI U 3aKOHOB

YMeHue BIaAeTh CHUCTEMOM OWOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIINE OUOJIOTUYECKUE TEPMHUHBI M TOHATHUS (KU3Hb, KIIETKA,
TKaHb, OpPraH, OPraHu3M, BUJ, IMOMYJIAIMUS, YKOCHCTeMa, OMOIeH03, Onocdepa;
MeTaboJM3M, TOMEOCTa3, KIETOYHBIH HMMMYHHTET, OuocuHTe3 OeJka,
OMOIOJIUMEpPBI,  JAUCKPETHOCTb,  CAMOPEryJslHs, CaMOBOCIIPOU3BEIEHUE,
HAaCJEeACTBEHHOCTh, I3MEHUYNBOCTh, YHEPTO3aBUCUMOCTbh, POCT M PA3BUTHE);
ouosiornueckre Teopuu: kietouHnas teopus T. IlIBanna, M. Ulneiinena, P.
BupxoBa; kinoHanbHO-cenekTuBHOro ummynutera I1. Opnux, .. Meunukosa,
XpOMOCOMHAasi Teopusi HacieJIcTBeHHocTH T. Moprana, 3aKOH 3apOJbIIIEBOIO
cxonctBa K. bapa, sBomonmonnas teopus Y. [lapBrHa, CHHTETHYECKAs TEOPUS
aBOJIIONIMM, Teopusi aHTpororeHe3a Y. [lapsuna; Teopusi Ouoreonenoza B.H.
CyxkaueBa; yuenne H.W. BaBusoBa o rieHTpax MHOroo0Opa3us U IPOUCXOKICHUSI
KylnbTypHBIX pactenuid, yueHue A.H. CeBeproBa o myTsSX W HampaBJICHUSIX
sBosmonny, yuyenue B.W. Bepnanackoro - o 6uocdepe); 3akoHbl (eAMHOO0Opa3us
MMOTOMKOB TIEPBOTO TOKOJCHHS, PACIICIICHUSI TPU3HAKOB, HE3aBHCHUMOTO
HacienoBaHus npu3HakoB ['. Menaens; ClenyIeHHOTO Hacle0BaHus IPU3HAKOB
W HapylieHus cuemieHus reHoB T. MopraHa; TOMOJOTHYECKHX PSIOB B
HaclencTBeHHo m3MeHunBocth H.M. BaBuioBa; reHETHYECKOro paBHOBECHS
Jlx. Xapmu wu B. Baiiabepra; 3apoapimeBoro cxojactBa K. bopa;
onorenernueckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIIMIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBuia (Muaumyma FO. JInbuxa, sKoI0rndeckoi MupaMuIbl 9uces, 0noMacchl
Y DHEPTHH);

runoTe3sl (KoarepatHor AWM. Omapuna, nepsudHoro oynbona [[x. XonaeiiHa,
mukpochep C. Dokca, pudozuma T. Uek)

VYmenune pfiiaTtb IMOHMCKOBBIC Ouojoruyeckue 3aga4y; BBIABJIATH IIPUYMHHO-
CICACTBCHHBIC CBA3M MCKIAY HCCICAYEMBIMU OHOJIOrMYECKUMU O6’E>CKT&MH,
mponeccaMu M ABJICHUAMHU, OCJIATh BBIBOJbI W IIPOTHO3bI HAa OCHOBAHHUMA
TIOJIYYCHHBIX PC3YJIbTATOB,

COCTABJIATb TI'CHOTHUIIMYCCKUC CXCMbl CKPCHIMBAHHA IJII Pa3HbIX THUIIOB
HacJIeJOBaHUA IIPU3HAKOB Yy OpPraHu3MoOB, COCTABJIAATH CXEMbl IIEPCHOCA
BCHICCTB U SHCPIUH B DKOCUCTEMAX (I_ICHI/I IIUTaHuA, ITUIICBBIC CeTI/I)

YMeHue yYCTaHaBJIMBAaTh B3aUMOCBA3HU MCKAY CTPOCHHEM U (bYHKI_[I/IHMI/IZ
OpraHonaoB, KIIETOK PA3HBIX TKaHeﬁ, opranaMm U CHUCTEMaMH OpTIaHOB Yy
paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA; MCIKAY STallaMU oOMeHa BCIICCTB, dTallaMu
KJIICTOYHOI'O TUKJIIa n KHU3HCHHBIX OUKIOB OpPraHnu3MOB; oTallaMH
3M6pI/IOHaJ'II>HOFO pa3BUTHUsA; TCHOTHIIOM H (I)eHOTI/IHOM, (l)eHOTI/IHOM u
(I)aKTOpaMI/I CpCabl O6I/IT3.HI/IH; nponeccamu 3SBOJIFOIMU; ABHUXXYIHIUMHU CHUIIAMU
AHTPOIIOTCHE3a,; KOMIIOHCHTAMU PA3JIMYHLIX 9KOCUCTEM U HpI/ICHOCO6J'IeHI/I$IMI/I K
HUM OPraHu3MoOB

YMeHue BeIACIATh CYIICCTBCHHBIC IIPU3HAKU:
CTPOCHHA BHPYCOB, KIJICTOK IMPOKAPUOT H IOYKAPUOT; OJHOKJIICTOYHBLIX U
MHOTOKJICTOYHBIX  OpraHu3MOB, BHOB, 6HOTCOH€HO3OB, OKOCHUCTEM H
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ouocepsl; CTPOCHUS OPraHOB W CHCTEM OPraHOB pPACTCHUM, >KUBOTHBIX,
YeJI0BeKa; MPOILECCOB JKU3HEACATEIIPHOCTH, MPOTEKAIOIUX B OpraHu3Max
pacTeHuil, JKMBOTHBIX W YeJOBEKa; OMOJIOTHYECKUX IPOLECCOB: OOMEHa
BeliecTB (MeTrabonu3M), MH(pOpMAIMM W TPEBPAIICHUS SHEPTrUH, OpOKEHHUS,
aBTOTPO(HOTO ¥  TeTepoTpOHOro THUIIOB MHUTaHHA, (OTOCHHTE3a H
XEMOCHHTE3a, MUTO33, Mmeiio3a, raMeToreHesa, sMOpHoTeHesa,
MOCTAIMOPHOHAIIBHOTO Pa3BUTHSA, PAa3MHOKEHHS, WHAWBUIYAILHOTO Pa3BUTHS
opranu3ma (OHTOreHe3a), B3aUMOJCHCTBUA TEHOB, TETEpO3Mca; JICHCTBUIA
MCKYCCTBEHHOTO 0TOOpa, CTAaOMIM3UPYIOUIETO, IBUKYILIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa; AJUIONATPHYECKOTO " CHUMITaTPUYECKOTO
BUJ000pa30BaHUs; BIUSHUS JBIKYIIUX CHJ DBOJIONMA Ha TEHO(OH.
TOTTYJISIIIUAH; TIPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpefie OOUTaHus, YepeT0BaHMs
HaNpaBJICHUH DBOJIIONMU; KPYrOBOPOTa BEMIECTB W TIOTOKa JHEPTUU B
HKOCHUCTEMAX

ChopMupoBaHHOCTh YMEHHUS BBIJENATH CYLIECTBEHHBbIE INPU3HAKU BHUPYCOB,
KJIE€TOK NPOKApUOT M DYKAPHUOT; OJHOKIETOYHBIX M MHOTOKIETOYHBIX
OpraHMW3MOB, BHJOB, OHMOTEOIIEHO30B M IKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMmeHa BCIICCTB W IMPEBpAlICHUA OHEPTrUU B  KIICTKE, (bOTOCI/IHTeSa,
TUTACTUYECKOTO M YHEPreTHYEeCKOT0 OOMEHa, XEeMOCHHTE3a, MHUT03a, Melo3a,
OIINIOAOTBOPCHUSA, PA3BUTHUA W PASMHOXKCHUSA, HHIWBHUAYAJIBHOI'O PpPa3BHUTUMA
opraHu3Ma (OHTOTe€He3a), OOpbOBI 3a CyIIECTBOBAaHUE, ECTECTBEHHOTO O0TOOpA,
BHI000pa30BaHMs, TPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpefe OOuTaHus,
BIIMSTHHSI KOMIIOHEHTOB SKOCHCTEM, aHTPOTIOTCHHBIX H3MEHEHUH B DKOCHCTEMAX
CBOCH MECTHOCTH, KPyrOBOPOTa BEUIECTB U MPEBPAIICHUS SHEPTUH B OHochepe

YMeHue HCNojab30BaTh COOTBETCTBYIOIIME apryMEHTBI, OMOJIOTHYECKYIO
TEPMHHOJIOTHIO M CHMBOJIMKY JJIsi JOKa3aTelbCTBa POJCTBA OPraHU3MOB
pa3HbIX CHUCTEMAaTHYECKUX TPYIM; B3aUMOCBA3M OPraHu3MOB U  CpEIbl
oOWTaHUs; €IMHCTBA 4YEJOBEUECKUX pac; HEOOXOAMMOCTH 3J0pPOBOTO 00pasa
KU3HU, COXpPAaHEHHUS pa3HOOOpa3us BHUAOB M DJKOCHUCTEM Kak YCJIOBUS
COCYILIECTBOBAHUS IPUPOJIbI U YEIOBEUECTBA

VYmenune KPUTHYCCKHU OLICHHWBATH I/IH(l)OpMaI_II/IIO OHOJIOrHYECKOTO COACPIKAHUA,
HHTCPHOPECTUPOBATE OTHUYCCKUEC AaCIIEKTbBl COBPEMECHHBIX I/ICCJ'IC,[[OBaHI/Iﬁ B
6I/IOJIOFI/II/I, MCAUILINHEC, 6I/IOT6XHOHOFI/II/I; pacCMaTpuBaThb riao0aibHbBIE
OKOJOIH4YCCKHUEC HpO6J’IeMH COBpPEMCHHOCTH, (1)0pMI/IpOBaTB II0 OTHOIICHHIO K
HHUM CO6CTBCHHYIO IIO3UIINTIO

IHEPEYEHD 2JIEMEHTOB COJAEPKAHMUS, ITIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHN

Kon

HpOBepﬂeMHﬁ QJICMCHT COACPKAHUA

buonorus xak HayKa. JKuBbIe cCHCTEMEBI U BX HU3YUCHUC

1.1

COBpCMeHHaH OHOJIOTHUS - KOMILJICKCHAs HaykKa. buonornueckue HAayKHd U U3y4aCMBbIC
UMH HpO6HCMBI. (I)yHIIaMCHTaJ'IBHBIC, NOPpUKIAIHBIC W [MOUCKOBBIC HAYYHBIC
HUCCICOIOBAaHUA B OHOJIOT U .

3HaucHUe OHMOJIOTHH B (I)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ CCTCCTBCHHO-Hay‘IHOﬁ KapTUHBIL
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mupa. [Ipodeccun, cpszannpie ¢ Ouonorueld. 3HaueHHe OMOJOTMH B MPAKTUYECKOMH
JESITEIbHOCTH YEJI0OBEKA: MEIUMLIMHE, CEJIbCKOM XO0341CTBE, IPOMBIIIEHHOCTH, OXpaHe
IIPUPO/IbI

1.2

KuBbie cucTemMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHYECKOIO0 COCTaBa, IUCKPETHOCTh U UEJIOCTHOCTh, CIOXKHOCTb H
YHOPSAAOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3aius,
CaMOBOCIIPOM3BEACHUE, PA3/IPAKUMOCTb, K3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aluy >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIETOYHBIN, TKaHEBBIM,
OpraHW3MEHHBIN, MOMYJSIIIHOHHO-BUIOBOH, SKOCHUCTEMHBIH (OMOTeOICHOTHYCCKUA),
ounocdepnsiid. [Iporeccrl, mpoucxoasmue B KUBBIX cucteMax. OCHOBHBIE MPU3HAKU
*uBoro. JKus3up kak ¢popma CylecTBOBaHUS MAaTEPUHU

1.3

Meroast  Ouonormyeckoil Hayku. HaOmrogeHuwe, wu3MepeHHe, OSKCIIEPUMEHT,
cucremaTtusanus, MeraaHanus. [loHdaTHe 0 3aBUCHMOW M HE3aBUCHUMOW MEPEMEHHOM.
[InanupoBanue sxcnepumenTa. [loctaHoBka 1 npoBepka runote3. Hynesas runoresa.
[TonsiTHe BBIOOPKHU U ee JocTOBEpHOCTh. Pa3Opoc B Omosiornyeckux AaHHbIX. OlieHKa
JIOCTOBEPHOCTH TIOJIYUCHHBIX pe3yJabTaToOB. [IpHUMHBI HCKAKEHHS PE3yIbTaTOB
sKcniepuMenTa. [loHsTHE CTaTUCTUYECKOTO TecTa

Kierka xax Omostornueckas cucreMa

2.1

Knerka - cTpykTypHO-(QYHKIIMOHANbHAS €IWHUIIA >KUBOTO. MCTOpPHS OTKpPBITUS
kietku. PaGotrer P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[nefinen, P. BupxoB). OcHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHOW TEOPHUH.
MeToapl MOJICKYISIPHOM W KJIETOYHOW OHOJIOTMH: MHUKPOCKOIHs, XpomaTtorpadmusi,
anekTpodope3, METO MEYCHBIX aToMOB, AuddepeHnanIbHoe eHTPU(yrupoBaHue,
KYJIbTUBUPOBAaHUE KIETOK

2.2

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U yJIbTPaMUKpPO3JIeMeHThl. Boma u ee
poJib  KaK pAacTBOpPUTENS, pEareHTa, ydacTue B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOpEryasiui. MuHepanbHble BElIeCTBa KJIETKH, MX Ouojoruyeckas poib. Poib
KaTMOHOB M aHHMOHOB B KIIETKE.

buonorndeckue monumepbl. benku. AMHUHOKHCIOTHBIN cocTaB OelkoB. CTPYKTYphI
O6enkoBoi MoJekyinbl. [lepBuuHas cTpykTypa Oenka, menTuiHas cBsi3b. Bropuunas,
TpeTUyHasi, 4eTBepTUYHas  CTpPyKTypol. Jlenarypamusi. CBoiictBa  OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIHU OEIKOB.

VYrneBoasl. MoHOCaxapuabl, Jucaxapuibl, OJUTOcaxapyuabl U moaucaxapusl. OO uii
IUIaH CTPOEHUS M (PU3UKO-XUMHUYECKHE CBOWCTBA YIieBOAOB. buosornueckue
(GYHKIMH YTTIEBOJOB.

Jlunmuger.  'mapodunbHO-rUApOodoOHBIE  cBo¥icTBA. Kiaccumdukanuss  JITUIUIOB.
Tpurmuuepuasl, ¢ochonunuasl, BOCKH, cTepousl. buonoruueckue (GyHKIHH
munuaoB. OOmue cBOHCTBA OMOJIOTMYECKMX MEMOpaH - TeKy4ecTh, CIIOCOOHOCTh K
CaM03aMbIKaHHIO0, IOJIYIIPOHUIIAEMOCTb.

Hyxnennosbie kucnotel. JHK wu PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hykneorunsl. [Ipunuun komruiementapHocty. lpasuno Yapradda. Crpykrypa JHK
- nBoHMHas cmupanb. MecToHaxoxaenue u Ouonoruueckue ¢ynkiuu JTHK. Bumst
PHK. ®yukiuu PHK B knetke.

Crpoenne wmousekynsl AT®. Makpospruueckue cBsizu B Mousekyne ATO.
buonornueckne Qyakiuu ATD. BoccraHOBIEeHHBIE MEPEHOCUYUKH, UX (YHKIHH B
knetke. Cexksenuposanue JJHK.

CrpykrypHas Ouonorus: OMoXuMuueckrue u OMopu3nvecKre uccae0BaHus COCTaBa U
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IIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYI

2.3

Tunel  kieTok:  3ykapuoTudeckas W mpokapuorudeckas.  CTpyKTypHO-
(byHKIMOHATBHBIE 00pa30BaHUsI KICTKH.

Ctpoenue mNpoKapUOTHYECKOM KiIeTKU. KierouHnas cTeHka OakTepuil W apxei.
OcoGeHHOCTH CTPOEHUS TeTepoTPOGHON U aBTOTPO(GHON MPOKAPUOTUIECKUX KIIETOK.
MecTo 1 posib NPOKapuoT B OMOLIEHO3AX.

Crpoenrie u (YHKIHMOHHPOBAHHE JYKApPUOTHYECKOW KIeTKH. Ilma3maTmueckas
MeMOpana (mmazmanemma). CTpykTypa IuTa3MaTHYeckod MeMOpanbl. TpaHcmopt
BEIIECTB 4epe3 IIa3MaTHYecKyl0 MeMOpaHy: maccHBHBIN (muddysus, obmeryeHHas
mipdys3us), aKkTUBHBIM (MEpBUYHBIA W BTOPUYHBIM aKTUBHBIA  TPaHCHOPT).
[Tonynponunaemocts MemMOpaHbl. PaboTa HaTpHii-kKanueBOoro Hacoca. OHIOLUTO3:
MUHONIUTO3, (paroruTo3. Dx3omuTo3. Kierounas crenka. Ctpykrypa U (GyHKIUU
KJIETOYHOM CTEHKU pacTeHUM, TpuoOoB.

Huromnnasma. [utozome. [utockener. [IBmwkenue nutoriazMbl. OpraHoOUbl KIETKH.
OnHomeMOpaHHBIE OPTraHOUIBI KJIETKU: dHAoIuIazmMaTudeckas cetb (DIIC), ammapar
l'onpmxu, IU30COMBI, UX CTpoeHHE W (QYHKIMH. B3auMocBs3bp OJHOMEMOpaHHBIX
opraHouioB kieTkd. CTpoeHue rpaHyispHoro peTukyiayma. CHHTE3 pacTBOPHUMBIX
OETIKOB. Cunres KJIETOYHBIX MeMOpaH. I'mankuit (arpaHynspHBIif)
sHAOIUIa3MaTHUYeckuii petukynyMm. CekperopHass ¢(yHkuus anmapata [onpmxu.
TpancnopT BemecTB B KieTKe. Bakyonn pacTUTENbHBIX KIETOK. KIleTOUHBIA COK.
Typrop.

[TomyaBTOHOMHBIE OpTraHOUIBI KJIETKU: MUTOXOHIPUHU, TITACTUIBL.

Crpoenue U pyHKIMN MUTOXOHAPUH U miacTull. [lepBuyHbIe, BTOPUYHBIE U CIIOKHBIE
mIacTuapl  (OTOCHUHTE3UPYIOIIUX  DYKApuOT.  XJIOPOIUIACThl,  XPOMOILIACTHI,
JIEUKOTIJIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranouasr kimetkn Ctpoenue u  (QyHKIMM HeMeMOpaHHBIX
OpraHouioB  KJIETKU. PuGocoMbl. MukpodmiamMeHTsl. MBIIMIEUHbIE  KJICTKH.
MukpoTtpy6ouku. Kimerounsrii rientp. CTpoeHre U IBIKEHUE KT'YTHKOB M PECHUYEK.
MuxkpotpyOouku nuToIia3Mbl. LIeHTpHOIIb.

SAnpo. Obosouka siApa, XpOMaTHH, KapUOILIa3Ma, SAPBIIIKH, UX CTPOCHHE U (PYHKIIUU.
Snepusiii  OenkoBblii MaTpukc. I[IpocTpaHCTBEHHOE paCHOJIOKEHHE XPOMOCOM B
uHTepdazHoM syipe. benku xpomaruHa - THCTOHBI.

Knerounsie BiimtoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3JYKapuoT
(pacTuTENnbHOM, )KUBOTHOM, TPUOHOIN)

24

AccuMHISIIMA W AUCCUMWISILMA - JBE CTOPOHBI MeTabonm3Ma. Tumbl oOMmeHa
BEIIECTB: AaBTOTPOQHBIM M TreTepoTpodHBIA. YuyacTue KHCIOpoJa B OOMEHHBIX
nporeccax. JHepreTuueckoe odecrieuenue kietku: npespameHne AT B oOMeHHbBIX
npoueccax. (DepMEHTAaTUBHBIA XapakTep peaKknud KIETOYHOTO MeTadosm3Ma.
depMeHTBI, UX CTpOeHHE, CBOIicTBa M MexaHu3M aeictBus. Kodepmentsr. Ormmyans
(EepMEHTOB OT HEOPraHWYEeCKUX KaTaIM3aToOpOB. beNKu-akTHBAaTOpPbl H  OEJIKH-
MHTUOUTOPBL. 3aBUCHMOCTH CKOPOCTH (DEPMEHTAaTHBHBIX PEAKIUH OT pazIMIHBIX
(bakTOpOoB.

[lepBuuHBIi CHHTE3 OpraHMYECKHX BemiecTB B kierke. Portocunre3. Poib
XJOpoIulacToB B mpormecce  (orocuHTe3a. CBeroBas W TeMHOBas  (asbl.
[MponykTuBHOCTH (OTOCHHTE3a. BimsHHE pa3nuyHbIX (AKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3A.

XemocuHTe3. PazHOOOpa3zue OpraHu3MOB-XEMOCHHTETUKOB: HUTPH(PUIUPYIOIINE
OakTepuu, Kene300aKTepHu, CepoOaKTEpUH, BOJOPOIHBIE OaKTepuu. 3HaYCHUE
XEMOCHHTE3a.
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AnaspoOHble opranu3Mel. Buasl Opokenus. IIpomyktel OpoxeHHS H  HX
UCTIOJIb30BAHME  YEIIOBEKOM. AHa’poOHBIE  MHKPOOPraHU3MBl KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN O0JIe3HE.

AdpoOHBIE OpraHU3MBI. JTarmbl YHEPreTHdecKoro oomena. [loaroToBuTeNbHBIN HTAI.
I'mukosn3 - GECKUCIOPOTHOE PACIICTUICHUE TITFOKO3HI.

buonornueckoe OKUCIEHHE, WIM KIETOYHOE JAbIXxaHue. Pojib MHUTOXOHApPHIT B
nporeccax Ouosormueckoro oxucieHus. Lluknmyeckne peakumu. OKUCIUTETHHOE
dbochopunmmupoBanue. IlpenmyimecTBa a’poOHOTO TYTH OOMEHa BEIISCTB IEpe]
aHadpoOHBIM. D(PPEKTUBHOCTH FIHEPTETHUECKOTO 0OMEHA

2.5

Peakuun wmarpuyHoro cuHTe3a. [IpMHIMI KOMIIJIEMEHTApHOCTH B  pPEaKLUIX
MaTpUYHOTO CHHTe3a. Peanmusanms HacineacTBeHHON HHpopMmaimu. ['eHeTHueckuit
KoJ, ero cBoMcrBa. Tpanckpunuusa - wMarpuddbii cuHTe3 PHK. IIpuniune
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, AaHTUIAPAJUIETBHOCTh, ACUMMETPUYHOCTb.
Tpancnsmus u ee stansl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka. YciaoBus
6uocunTesa 6enka. Koaupoanue aMuHokucnoT. Poibs pubocom B Onocunrese Genka.

Opranuzanys reHoMa y HpOKAapuoOT W 3YKapHOT. Perymsuus akTUBHOCTH T'€HOB Yy
npokapuotT. ['mmore3a omepona (®. XKakoO, XK. Mano). Perymsmuss oOMEHHBIX
MpoIueccoB B KieTke. KiieTounblii romeocTas.

Bupychl - HeknieTouHble (JOpMBI )KU3HU U 00JUraTHble mapa3uTbl. CTpOEHHE MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeproaros.

Bupycusie 3a0osieBaHusi 4enoBeka, >XUBOTHBIX, pacteHuit. CIINI, COVID-19,
COLIMANIbHBIE U MEAUILIMHCKHE MTPOOIIEMbI

2.6

Knerounsrii muki, ero mepuoasl u peryisius. MaTepdaza u muto3. OcoOeHHOCTH
MpoLeccoB, MpoTekaromux B uHTepdaze. I[loaroTtoBka KIETKH K JEJIEHUIO.
[IpecunTeTnuecknii (MOCTMUTOTUYECKUM), CUHTETUYECKUM W TMOCTCUHTETUYCCKUN
(TPeMUTOTUYECKHI ) TIEPUOABI HHTEP(A3HI.

Marpuunblii  cunte3  JAHK-permmkamums.  [punouner  perumkanmuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJIYyKOHCEPBAaTUBHBIM  CHUHTE3,  aHTUNAPAJUIETBHOCTb.
Mexauusm perukanuu JIHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl U
Teaomepaza. XpoOMOCOMHBIA HAOOP KJIETKH - KapuOTHUI. [[UTIJIOMIHBIN U TaruIOuHBIH
Habopsl XxpoMocoM. ['oMooruuHeie XpoMOCcOMBIL. [10J10BbIE XPOMOCOMBIL.

Jenenue xnetku - MuTo3. CTaiuu MUTO3a U MPOUCXOASIINE B HUX MPOLEcChl. THIIbI
muto3a. Kapuokunes u nurokunes. buonoruueckoe 3HaueHue mMuTo3a. Perynsanus
MUTOTHYECKOTO IMKIa KiIeTKU. [IporpamMmmupyemas kiaetoyHasi rubenp - anomnTos.
OyHKIMOHATbHASI TEHOMUKA

OpraHI/ISM Kak OMoJoruyeckas CUcTeMa

3.1

OIHOKJIETOYHbIC, KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OpPraHU3Mbl U MHOTOTKAaHEBBIC
OPraHu3MBbl.

@opMBI pa3MHOKEHUSI OPraHU3MOB: Oecronoe (BKItoYasi BET€TaTUBHOE) U MOJIOBOE.
Buner Oecrionoro pa3MHOKEHHUsS: T[OYKOBAaHHME, CHOPYIALUA, (parMeHTalus,
KIIOHUPOBaHUE.

[TonoBoe pasmHokenue. [lonoBbie kneTku, uiau ramersl. Meio3. Craguun Mmenosa.
IloBenenne xpomocom B Mmeiose. Kpoccunrosep. buosornueckuil cmbica Melo3a U
IIOJIOBOTO Iporecca. Meno3 U ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.
[IpenzaponpimieBoe paszButue. l'ameToreHe3 y KUBOTHBIX. [loJIOBBIE IKeENe3bl.
OOpazoBaHue U pa3BUTHE TOJOBBIX KIEeTOK. CrmepmaTtoreHe3 u ooreHes. CTpoeHue
MOJIOBBIX KIETOK. OIUIOJOTBOpEHHEe U SMOPUOHAIBHOE pPAa3BUTHE YKHUBOTHBIX.
CriocoObI OTUIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.
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WupuBuayaneHoe pa3BuTHe oOpranu3MoB (oHroreHe3). Craaum 5>MOpuoreHesa
KHUBOTHBIX (Ha mpumepe nsarymku). [poodnenue. Tumbsr apobnenus. OcobeHHOCTH
ApoOJeHUsT MIJICKOMUTAIOMINX. 3apOJBIIIeBBIE JIUCTKU (TacTpyssiius). 3akiajka
OpPraHoB M TKAaHE W3 3apOoJbILIEBBIX JIMCTKOB. B3auMMHOE BIMSHUE YacTeu
Pa3BUBAIOIIETOCS 3apo/bliia (AMOpUOHANIbHAS MHAYKITUS). 3aKiIajika IUIaHa CTPOCHUS
JKUBOTHOTO KaK pe3yjabTaT HEPAPXMYECKUX B3aMMOJCHCTBHMI TIeHOB. BiusHue Ha
SMOpPHOHAIIBHOE pPa3BUTHE PA3JIMYHBIX (HAKTOPOB OKpykKatomen cpeasl. Poct u
pasButue KUBOTHBIX. [locTaMOpuoHanbubiil nepuos. Ilpsmoe u HenpsMoe pa3BUTHE.
Pa3Butne c¢ wmeramopdo3oM y O€CHO3BOHOYHBIX U TIO3BOHOYHBIX JKMUBOTHBIX.
buonoruueckoe 3HaueHHE NPAMOTO U HEMPSAMOIO Pa3BUTHS, UX PAaCIpPOCTPAHEHUE B
npupoe. Tumsl pocta )KUBOTHBIX. DAKTOPBI PETYISAILUN POCTA KUBOTHBIX U YEJIOBEKA.
Craguu NOCTAMOpPUOHANIBHOTO Pa3BUTHSL Y JKUBOTHBIX M uenoBeka. llepuojibl
OHTOT'€HE3a YEJI0BEKA.

Pa3mHokenune u pazButue pacreHuil. 'amerodur u cnopodur. Meiio3 B )KM3HEHHOM
nukie pacrennit. ObpazoBaHue criop B mpoiiecce meios3a. ['ameTorenes y pacTeHui.
OnoJ0TBOpPEHNE U Pa3BUTHE PACTUTENIBHBIX OPraHM3MOB. [IBOMHOE OII0I0TBOPEHUE
y LBETKOBBIX pacTeHuil. O0pa3oBaHue U Pa3BUTHE CEMEHH. MeXaHU3Mbl peryssiuu
OHTOT€HE3a Y PaCTeHHUM U KUBOTHBIX

3.2

Hctopusi craHOBIEHUS U Pa3BUTHS T€HETUKH Kak Hayku. OCHOBHBIE TE€HETHYECKHE
MOHATAS W  CHUMBOJBL. | 'OMOJIOTMUHBIE  XPOMOCOMBI,  aJlUICIbHBIE  TEHBI,
aTbTEPHATUBHBIC TMPU3HAKU, JOMHHAHTHBIM W PEIECCHUBHBIN MPH3HAK, TOMO3HUTOTA,
TeTEepPO3UT0oTa, YUCTasi JIMHUSA, TUOpHAbI, TeHoTur, ¢eHoTurn. OCHOBHBIE METOIbBI
T€HETUKH: THOPHUIO0JIOTHUECKUN, IUTOJIOTHICCKUH, MOJIEKYIISIPHO-T€HETUYECKHMA

3.3

Monorubpuanoe ckperniuBanue. [lepBwiii 3akoH MeHzens - 3aKOH eauHOOOpa3us
ruOpUIOB TIepBOro mokojeHus. [IpaBuino nomunupoBanus. Bropoit 3akon Menmens -
3aKOH pacHIeIUIeHWs] Tpu3HaKkoB. [luToslormueckne OCHOBBI MOHOTHOPHUIHOTO
ckpenuBanus. [ umore3a YMCTOTHI raMeT.

AHnanmusupyromee  ckpeniuBaHue. [IpoMeXyTOYHBIM — XapakTep  HacJIeIOBaHUS.
Pacmiennenye mpu3HakoB MpH HETIOJTHOM JIOMUHUPOBAHHH.

JuruOpugHoe ckpemmBaHue. Tperwit 3akoH MeHIens - 3aKOH HE3aBHCHMOTO
HacjeA0BaHus IPU3HAKOB. [luToIornyeckne 0CHOBBI AUTHOPHUIHOTO CKPEIIMBAHMS.
CueruieHHOe HacnenoBaHue TmpuszHakoB. Paboter T. Moprana. CuemieHHoe
Hacje0BaHUE T€HOB, HAPYIICHHUE CICTUICHHS MEXIy IeHaMH. XPOMOCOMHAs TEOpHs
HaCIEeICTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBINH MEXaHU3M OINpeAeTeHHs ToJa. AYyTOCOMBI U TIOJIOBbBIE
XxpoMocoMbl. ['oMorameTHBIii U TeTeporamMeTHbi moJ. ['eHeTHueckas CTPyKTypa
MOJIOBBIX XpoMocoM. HacienoBanue mpu3HaKoOB, CIEIICHHBIX ¢ ToJoM. ['eHOTHIT Kak
neiaocTHass — cuctema. Ilmeorpormmst -  MHOXECTBEHHOE  JCHCTBHE  T'EHA.
MHOKeCTBEHHBIH aJICTIN3M. BzaumoercTue HeaJUIENbHBIX TE€HOB.
Komniemenraprnocts. Onucras. [lomumepus

34

BsaumopneiictBue reHotuna u cpensl npu GpopmupoBanuu henotuna. MI3MeHIUBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHBbIE NPU3HAKU. BuUIbl M3MEHUYMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAs.

MonudukanronHas U3MEHYHUBOCTD. Posb cpensl B (dhopMupoBaHUU
MoAu(PHUKAITUOHHOM n3MeHYnBOCTH. Hopma peakiuu npusHaka. BapuanimoHHsli psan u
BapuanmonHas  kpuBas (B.  Horanmncen). CgoiicTBa  MOAM(PHUKAITMOHHOMN
W3MEHYHUBOCTH.

l'enoTunuueckass U3MeHUYMBOCTh. CBONCTBA T€HOTUIIMYECKOW M3MEHUMBOCTU. Buabl
TeHOTUITNYECKOW U3MEHYNBOCTU: KOMOMHATHBHAS, MyTallHOHHASI.
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KoMmOuHaTiBHasT W3MEHYMBOCTh. Mei03 W  TMOJOBOM mpolecc - OCHOBa
KOMOWHATUBHON HM3MEHYUBOCTH. POJIb KOMOMHATHBHONM HM3MEHYMBOCTH B CO3JaHUU
TEHETHYECKOTO pa3HOOOpa3us B Pe/Iesiax O JHOTO BH/IA.

MyTauuoHHass U3MEHYMBOCTb. BHUAbI MyTalMi: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W HWHIYUUPOBAHHBIC MYyTAallMU. SIepHBIE MU [UTOILIA3MaTHYECKUE
myTaiuu. CoMaTH4ecKue W MojoBbie MyTaluu. [IpruyuHbl BOSHUKHOBEHHUS MYTAIUH.
MytareHsl 1 UX BJIUSIHUE HAa OpraHU3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOTO IIpoliecca.
3aKOH TOMOJIOTMYECKUX PsAJI0OB B HaciencTBeHHoW uzMeHuuBoctu (H.M. BaBuios).
BresnepHas ”3MEHYMBOCTb U HACJIEACTBEHHOCTh

3.5

Kapuortun uenoBeka. MexyHapoHasi mporpaMMa HCCIIEJOBaHUSI T€HOMa 4YeJIOBEKa.
Meroapl  W3ydyeHUS TEHETHKHM 4YeJIOBEKa: TEeHEAIOTMYECKHH, OJIM3HEIOBBIMH,
[UTOTCHETUYECKUH, TMOMYJISIIIHOHHO-CTATUCTUUECKUM, MOJEKYISIPHO-TCHETHYECKUH.
CoBpeMeHHOE  ONpejAelieHHe  TIeHOTHNA:  TMOJHOTEHOMHOE  CEKBEHHMPOBAHUE,
FEHOTUNUpPOBaHUEe, B TOM uwncie ¢ nomompio [IIP-ananu3a. HacnmencrBeHnHbie
3a0oneBaHusi 4elioBeka. ['eHHbIE W XPOMOCOMHBIE OOJie3HH uenoBeka. boiesHu ¢
HAaCJEACTBEHHON TMpPEepaclooKeHHOCThI0. 3HAU€HHE MEIUIIMHCKOW TE€HETUKH B
MPEAOTBPAIICHUA W JICYCHHH TEHETHYEeCKHX 3a0osieBaHU uenoBeka. CTBOJIOBBIC
KJIICTKH

3.6

JloMecTukanust U cenekiusa. 3apoXKICHUE CENEeKIMU U ToMecThkanuu. Yuenne H.U.
BaBuiioBa o 1neHTpax MpoOUCXO0KIEHUS 1 MHOTOOOpa3usl KyJabTypHBIX pacTeHuil. Poib
CEJICKIIMU B CO3JIaHUM COPTOB PACTEHUH W MOPOJ KUBOTHBIX. COpT, MOpO/Ia, MITAMM.
3aKOH TOMOJIOTMYECKUX PAZIOB B HacieacTBeHHo namenunBoctu H.W. BaBuiiosa, ero
3HAYEHHE JIJIS1 CEICKIIMOHHOUN paboTHI.

Metoapl  cenmeKnMOHHOW  paboThl.  MICKyCCTBEHHBIM  OTOOp:  MAacCOBBIH U
WHIMBHUIYyIbHBIA. DTanbl KOMOWHAIIMOHHOM ceieKiuu. VcnbpiTanue mponu3BoauTenei
1Mo moToMcTBY. OTOOp TMO TEHOTHUITY C TOMOINBIO OIEHKH (PEHOTHUIIa TIOTOMCTBA U
0TOOp MO TeHOTHITY ¢ ToMonTbo ananu3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHON paboThl. PaguanmoHHBIA H
XUMUYECKUNA MyTareHe3 Kak MCTOYHHUK MYTAIllUd Yy KyJIbTYpPHBIX (DOpM OpraHHU3MOB.
Hcnonp30BaHre reHOMHOTO PEJAKTUPOBAHUSA U METOJI0B pekomOnHaHTHBIX JTHK ms
MOJIYYCHHS] KUCXOJHOTO MaTepuaa Jjis CeJICKIUH.

[Tonyyenune mnonumionnoB. BHyTrpuBHmoBas rtuOpuam3anus. biau3kopoacTBeHHOE
CKpelIuBaHue, Wi WHOpUAMHT. HeponacTBEHHOE CKpelMBaHUE, WM ayTOPUIWHT.
I'eTepo3uc u ero npuuuHbl. Mcnonp3oBaHue rerepo3uca B cenekiuu. OtaaneHHas
rubpunmzarus. [Ipeogonenue Oecrionuss MEXBUIOBBIX THOpHAOB. JlocTrkeHUs
CEJIEKIIMU PACTEHUI U KUBOTHBIX

3.7

OOBEeKThI, UCIOJIb3yeMble B OMOTEXHOJIOTUH, - KIETOYHBIE M TKAHEBBIE KYIbTYPHI,
MUKPOOPraHMU3MbI,  HX  XapakTepucTtuka.  TpaaunuoHHass  OHMOTEXHOJOTHS:
xneborneyeHue, MOJTy4eHUE KHCJIOMOJIOYHBIX MPOJIYKTOB, BUHOJIENIHE.
MuxkpoOuonornueckuit  cuHte3. OOBEKTHI MHUKPOOHMOIOTUYECKUX  TEXHOJIOTHH.
[TpousBoicTBO Oenka, aMHMHOKUCIOT U BUTAMHHOB. VICKYCCTBEHHOE OIIIOJIOTBOPEHUE.
PexoHCTpyKIMs SWLEKIETOK W KJIOHUPOBAHUE JKUBOTHBIX. METON TpaHCIUIAaHTALUU
s,Iep KIETOK.

XpoMOCOMHasi W TeHHasg MHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpyupoBanue pekomMOuHanTHbiXx JIHK. [locTmxkeHuss ©  TWEepCHEKTHUBBHI
XpOMOCOMHOM ¥ TEHHOM  WHXeHepuu.  MeauIuHCKue  OMOTEXHOJIOTHH.
Hcnonp3oBaHue CTBOJOBBIX KIETOK

Cucrema u MHOF006p8.3I/IC OpPraHn4cCKoro Mmupa
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4.1

Buonornyeckoe pasnooOpaszue opranuzMoB. COBpeMEHHasi CHCTEMa OpPraHMYeCKOro
mupa. [lpunmunsl knaccupukanuu opraHu3mMoB. OCHOBHBIE CHCTEMAaTHYECKUE
IpyIIbl OPraHU3MOB.

OCOOEHHOCTH CTpPOEHHSI M JKM3HEICATEIBbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrtepun, apxeu, OJHOKJIETOYHbIE TI'PUObI, OJHOKJIETOUHBIE BOJOPOCIH, JAPYrue
npotuctel. KojoHuanbHble OpraHu3Mbl. [[BHKEHHE OJHOKJIETOYHBIX OPraHU3MOB:
amMe0OHIHOe, JKT'YTUKOBOE, PECHHYHOE. 3alluTa Yy OJHOKJIETOYHBIX OpPraHU3MOB.
Pa3npaxxuMocTh y OJIHOKJIETOYHBIX OPraHU3MOB. TaKkCUCHhI

4.2

MHOroKk/IeTouHblE pacTeHusl. B3auMOCBSI3b YacTE€d MHOTOKJIETOYHOTO OpraHu3ma.
Tkanu, opraHbl ¥ CHCTEMBI OPraHOB MHOTOKJIETOYHOTO opranm3Ma. OpraHus3M Kak
eauHoe nenoe. Tkanu pacteHui. Tumbl pacTUTENbHBIX TKaHel: oOpa3oBaTesbHas,
MOKPOBHAs, TMPOBOJIAIIAS, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpPOEHUS,
(YHKIMI 1 pacioioKEeHUs TKaHEeH B opraHax pacTeHui

4.3

BereratuBHbple M TreHepaTHUBHBIE OpraHbl pacTeHUd. DYHKIHUH OpPraHOB M CUCTEM
opranoB. Kapkac pacrenuil. [[BH:kK€HME MHOTOKJIETOYHBIX PACTEHUMN: TPOMHU3MbI U
Hactud. [lormomeHne BOJBI, YIVIEKMCIOTO Tra3a M MHHEPAIbHBIX BELIECTB
pactenusimu. /[Ipixanue pacrenuid. uddysus razoB yepe3 MOBEPXHOCTb KIETKH.
TpancnopTHele cuCTeMBl pacTeHuM. BeiaeneHne y pacreHmid. 3amura  y
MHOTOKJIETOUYHbIX pacTeHud. Kyrumkyma. Cpencrtsa IMACCMBHOM M XUMHUYECKOU
3amuThl. OUTOHIMIBL.

PasgpaxkuMocTe W perymsinus y OpraHu3MoB. Pa3ipaXuMoCTe W peryisuus y
MHOTOKJIETOYHBIX pacTeHUH. POCTOBBIE BEIIECTBA U MX 3HAYCHUE

4.5

MHOroKJIeTOUHbIE KUBOTHBIE. B3aMMOCBS3b 4YacTeld MHOTOKJIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl ¥ CHCTEMBbl OPraHOB MHOTOKJIETOYHOTO Oopranu3Ma. OpraHusM Kak
ennHoe 1enoe. I'omeocras. TkaHM JKUBOTHBIX M YeJIOBEKA. THIIBI JKUBOTHBIX TKAHEH:
SMUTEINANbHAS, COCAMHUTEIIbHAS, MbIlIeuHas, HepBHas. OCOOCHHOCTH CTpPOCHUS,
(YHKIMNA 1 pacroioKeHUs TKAaHEH B OpraHax »KUBOTHBIX U YEJIOBEKa

4.6

Opranbl ¥ CHUCTEMBl OPraHoB >KMBOTHBIX. DYHKIIMM OpPraHOB U CHCTEM OPraHOB.
Omnopa Tena opranu3moB. CkeneTbl OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX KHUBOTHBIX.
Hapyxwusbiii u BHyTpeHHUH ckeneT. CTpoeHUEe U TUIbI COCTMHEHUS KOCTEH.

JIBukeHre  MHOTOKJIETOYHBIX  JKMBOTHbIX. [lutanme  xuBoTHbIX. [lutanume
MO3BOHOYHBIX >KUBOTHBIX. JIpixaHue kHuBOTHbIX. KokHoe npixanue. XKabepHoe u
JIETOYHOE JbIXaHHUE.

JIpIXxaHue MO3BOHOYHBIX JKMBOTHBIX. DBOJIIOIIMOHHOE YCIIOXKHEHUE CTPOECHUS JIETKHX
MO3BOHOYHBIX KUBOTHBIX. /lpIxaTenpHas cucTema udejaoBeka. MexaHu3M BEHTHIISIUU
JETKUX Yy OTHUI U MJICKOMUTAMKX. TpaHCHOPT BEIIECTB y OpraHu3MoB. TpaHcrnopt
BEIIECTB Y >KUBOTHBIX. KpoBeHOCHast cuctema u ee opranbl. KpoBeHOCHas cuctema
MMO3BOHOYHBIX XUBOTHBIX. Kpyru kpoBooOpaieHusi. DBOJIIOIMUOHHBIE YCIOKHEHUS
CTPOEHHMSI KPOBEHOCHOM CHCTEMBbI TO3BOHOYHBIX JKUBOTHBIX. Bpelienenue y
opraHu3moB. Beigenenue y kuBOTHbIX. CokpaTuTenbHble Bakyonau. Oprasel
BbIJIeIeHUS. CBSA3b MOJIOCTH TEJlNa C KPOBEHOCHOM W BBIIEIUTEIBHON CHCTEMAMH.
Boinenenne y MO3BOHOUYHBIX >KMBOTHBIX. 3alllMTa y MHOTOKJIETOYHBIX >KUBOTHBIX.
[lokpoBBl W HX MNPOU3BOAHBIE. Pa3zapa)kMMOCTh M pEryasiliusg y OpraHU3MOB.
PazgpaxkuMocTh 'y OJHOKJIETOUHBIX OpraHu3mMoB. Takcucel. Paznpaxumocts u
perynsius y MHOTOKJIETOUHBIX pacTeHHil. POCTOBbIE BellecTBa U UX 3HAUCHHE.
HepBHast cucrema u pediekTopHas pEryysius y MHOTOKJIETOYHBIX IKUBOTHBIX.
HepBHast cuctema u ee oTaenbl. DBOJIOLMOHHOE YCIOXKHEHUE CTPOCHUSI HEPBHOMU
CUCTEMBI y KUBOTHBIX.
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PazpaGoTka anroputMoB © mporpamm s 3PQPEKTHBHON  (YHKIMOHAIBHOM
aHHOTAllUU IC€HOMOB, TPaHCKPHUIITOMOB, IIPOTEOMOB, MeTab0I0MOB
MUKPOOPraHU3MOB, PACTEHUH, )KUBOTHBIX U YEIOBEKA

5 Opranusm 4yesoBeKa U €ro 370pOBbe

5.1 Opranbsl U CHCTEMBI OpPraHoB 4ejioBeka. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Peduiekc u pednexropnas nyra. besycioBHble U ycIOBHBIE pPEQIIEKCHI.
I'ymopanbHas perynauus U 3HJIOKPUHHAs CUCTEMA KUBOTHBIX M uesioBeka. JKeesbl
SHJOKPUHHOM CUCTEMBI U X TOPMOHBI. JleiiCTBME TOPMOHOB. B3anMOCBA3b HEPBHOU U
SHJOKPUHHOW  cucteM. [ umotamamo-runoduzapHas cucrema. Peduekc u
pednextopHas ayra. be3ycioBHbIe U YCIOBHBIE pedIeKCh

5.2 3amura opranusma or Oosne3Held. MMmyHHas cuctema uenoBeka. KierouHsli u
TyMOpPaJbHBIM ~ MMMYHHUTET. BpokaeHHbIH, mnpHOOpeTeHHBI  crenuduyecKkuit
uMMyHHUTET. Teopus KioHanbHO-celekTuBHOro uMMyHurera (II. Opmux, O.M.
bepner, C. ToneraBa). BocnanutenbHble OTBETHI OpraHu3MoB. PoJib BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

5.3 KpoBenocHas cucrema u ee opransl. Cepate, KpOBEHOCHBIE COCYABI U KpoBb. Kpyru
KpoBooOparenus. PaboTa cep/na u ee peryasius

5.4 Heixanue denmoBeka. [(uddys3ms ra3oB uepe3 MOBEpPXHOCTh KIETKHU. JlprxaTenpHas
cucTeMa uesoBeka. J[pIxaTenbHas MOBEpXHOCTh. Perymsmus apixanus. JlpixaTenbHble
00BEMBI

5.5 [InmeBapurenpHas cuctema 4yenoBeka. OTaensl MNHMILIEBAPUTEIBHOTO  TPAKTA.
[InmeBapurenpHble xene3bl. BHYTpUIIOIOCTHOE U BHYTPUKJIETOYHOE MUILEBAPEHUE

5.6 IToxkpoBel m wux mnpousBoaHble. Opranbl BbigeneHusd. I[louku. CrpoeHue u
¢byHkHoHUpoBaHUe HeppoHa. DuiIbTpanus, cekpelurs U oOpaTHOE BCAachIBAaHUE Kak
MEXaHU3MBbI paboThl OpraHoB BblaeaeHus. OOpa3oBaHHE MOYHU Y YeTIOBEKa

5.7 JIBukeHHe uenoBeKa: MblieuHas cuctema. CKelneTHble MBIIIBI U UX paborta.
CrpoeHue u TUIbI COeAMHEHUS KOCTEN

6 Teopus sBomOIMK. Pa3BuTHe XU3HU HA 3emiie

6.1 OpomononHas Tteopus Y. Jlapuna. IIpeanoceuiku BO3HMKHOBEHHUS J1apBUHHU3MA.
Kusnb n HayuHas aestenbHOCcTh Y. JlapBuHAa.
JBuxymue cuibl »Bomonuu BunoB nmo Y. JlapBuHy (BbicOKass WHTEHCHBHOCTh
Pa3MHOXEHHMsSI ~ OpraHM3MOB,  HACJIE[ICTBEHHass  W3MEHYUBOCTh, Oopnba  3a
CYIIIECTBOBaHHE, €CTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).
Odopmnenue cuntetTndeckod Teopun HBomtounu (CTDI). Helitpanehas Teopus
sBosirolui. CoBpeMEeHHasl SBOJIIOLMOHHAs Ouoyorus. 3HaueHHe HBOJIOLMOHHON
TEOpUH B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA

6.2 [Tonmynsius Kak ajeMeHTapHas eAuHMIA 3BoJoLnU. COBpEMEHHBIE METOABI OLEHKU

TeHETUYECKOTO Pa3HOoOoOpa3us W CTPYKTypbl mnonyiasuuid. M3meHneHue reHogdoHna
MONYJISIIMM  KAaK AJIEMEHTApHOE DBOJIIOIMOHHOE SIBJIEHHE. 3aKOH T'€HETHUYECKOTO
paBHoBecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble (hakTOpbl (IBIKYIIME CHIIBI) 3BOJIONMM. MyTallMOHHBIN Mpolecc.
KombOunatuBHas wu3MeH4YMBOCTh. [lpeil reHoB - ciydailHble HeHanpaBJIeHHbIE
M3MEHEHHsI 4YacToT ajuleled B momymsauusx. O¢¢exT ocHoBarens. Murpaiuu.
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W3omsumst  momynsauumii:  reorpaduyeckas (IpoCTpaHCTBEHHAst), OHMOJOTHYECKast
(peripotyKTUBHAs).

EctecTBennslit 0TOOp - HampaBisitouuid (GaxTop 3BoouH. DOpMBI eCTeCTBEHHOTO
oT0opa: JBWXKYIIUH, CTAOMIN3UPYIOIINN, pa3phIBatoINi (qu3pynTuBHGIN). [lomoBo#
ot0op.

[TprucrocoOIeHHOCTh OPraHU3MOB KaK PE3yNlbTaT MHUKPOIBOIONWH. BO3HUKHOBEHHE
NpHUCIIOCOONeHN Yy opraHu3mMoB. Apomopdo3sl U uamoazanTauuu. [IpumMepsl
npucrocobnernii 'y opraHu3MoB.  OTHOCHTENBHOCTH  MPUCHOCOOIEHHOCTH
OpraHu3MOB.

Bupn, ero xpurepuu u ctpykrypa. BunooOpasoBanue kak pe3ysibTaT MUKPOIBOJIIOLINU.
M3onsummss - wimtoueBoil  Qaxktop  BupooOpazoBanus. Ilytu  u cmocoObl
BH1I000pa30BaHMUS: AJUTOTIATPUYECKOe (reorpaduueckoe), CUMIIaTPUIECKOE
(axosoruyeckoe), "MraoBeHHoOe" (MOJMUIIIIONAU3AIUs, THOpUAN3aius). JJmuTenpsHOCTb
SBOJIIOIIMOHHBIX IPOIECCOB.

Mexanu3mbl popMHUpoBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp »BomOLMOHHON Ouosiornn B pa3palOTKE HAyYHBIX METOJIOB COXPaHEHMS
Onopa3zHooOpa3uss. MUKpPOIBOIONMS ¥ KOIBOJIIOIHUS TMApa3sUTOB W HUX XO3S5EB.
Mexanu3mbl GopMHpPOBaHUS YCTOWYMBOCTH K aHTUOMOTHUKAM U CHOCOObI OOpHOBI ¢
Hel

6.3

Metonpl u3ydeHHs] MakposBoJitouud. I[laneoHTonormdeckue MeETOAbl HM3YUYEHHS
sBommony. [lepexonnbpie Gopmbl 1 PUIIOTEHETHUECKHUE PSAAbI OPTraHU3MOB.
buoreorpaduueckue meroapl u3ydeHusi sBosronuu. CpaBHeHue Quopbl U (ayHBbI
MaTepUKOB W OCTpOBOB. bumoreorpaduueckue obnactu 3emiu. Bumbl-sHAEMUKHA |
PEITUKTHI.

OMOpHOJIOTHYECKUE U CPAaBHUTEIbHO-MOP(OIOIMYECKHE  METOAbl  M3Y4EHUs
sBOJIIOLMH. ['eHeTHueckre MeXaHW3Mbl DHBOJIOLMU OHTOI€HE3a U IOSIBJIECHUS
HBOJIIOLIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE U AaHAJIOTUYHBIE OpraHbl. PyauMeHTapHbIe
Oprabl W aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUYECKHE,  OMOXUMHUYECKHE U
MaTeMaTU4YeCKUe METO/Ibl U3y4eHus 3BoonUU. ['omonoruunsie reHsl. CoBpeMeHHbIe
METOJIbl TOCTPOEHUS (DUIOTEHETUUECKHX JEepeBbEB. XPOMOCOMHBIE MYyTallUd MU
9BOJIIOLUS] TEHOMOB.

OOme 3akOHOMEpPHOCTH (mpaBuia) HBoJOIMHU. HeoOpaTuMOCTh  3BOIOLMH.
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB BOJIOLMH

6.4

Hayunble runore3bl NPOUCXOXKJIEHHS KU3HU Ha 3emie. AOMOTreHe3 W HaHCIepMHUs.
JloHayuHble TPEACTaBICHUS O 3apOXKICHUU KU3HU (KpeanuoHusMm). ['unoresa
IIOCTOSIHHOTO CaMO3apoXKIEHUs KU3HU U ee omnpoBepkeHue onsitamu D. Penu, JI
Cnannanuanuy, JI. ITacrepa. [IpoucxosxaeHne )xu3Hu ¥ acTpoOUOJIOT UL,

OcHOBHBIE 3Tallbl HeopraHuueckoil sBosronuu. IlnanerapHast (reosioruueckas)
IBOJIFOLUS. XUMHUECKasi 3BOJIIOLUS. AOMOT€HHBIH CUHTE3 OPraHUYeCKUX BEIIECTB U3
Heopranuueckux. Ompir C. Mumnepa u I'. FOpu. OO6pa3oBaHue NOIUMEpPOB U3
MoHoMmepoB. KoanepBarHas runore3za A.M. OnapuHa, runore3a NepBUYHOTO OyJIbOHA
JIx. Xonnelina, renetuueckas runotes3a I'. Memnepa. Pu6osumst (T. Yek) u runotesa
"mMupa PHK" V. I'un6epra. ®opmMupoBanue MeMOpaH 1 BO3HUKHOBEHHUE NTPOTOKIIETKH.
Hcropua 3emnm u MeTonel ee u3ydeHHs. lckonmaemple OpPraHM4ecKHE OCTaTKH.
I'eoxponosorust u ee Merojsl. OTHOCHUTENbHAs M a0COJIIOTHAs TE€OXPOHOJIOTHS.
I'eoxpoHosornyeckast mKaa: 30Hbl, 3pbl, IEPUOJIBI, FTOXH.

HavaneHble sTansl opraHuueckoil sBomronuu. llosiBieHne M 2BOMIONMS TNEPBBIX
KJIeTOK.  OBoyitouuss ~ MeTaboiau3mMa.  BO3HUKHOBEHHME  TEpPBBIX  HKOCHUCTEM.
CoBpeMeHHbIE MUKpPOOHbIE OMOIUIEHKM KaK aHaJor IMEpBBIX Ha 3emile COOOILECTB.
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Crpomaronutsl. [IpokapruoThl U 3yKaprUOTHI.

[Ipoucxoxnaenue sykapuor (cUMOMOreHe3). DBOJIIOUHUOHHOE IPOUCXOXKJICHUE
BUpycoB. IIpoucxoxaeHne MHOTOKJIETOYHBIX  OpraHu3MoB. Bo3HHKHOBeHuHE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATalbl 3BOJIOLUUN BbICIINX pacTeHU. OCHOBHBIE apOMOP(O3bl PACTEHUH.
Beixon pacrenunii Ha cymry. IlosiBiieHrEe ClIOPOBBIX PACTEHUM U 3aBOCBAHUE UMU CYILH.
Cemennble pactenust. [IponcxoxaeHne NBETKOBBIX PaCTEHHM.

OCHOBHBIE 3Talbl 3BOIONHUU KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bI JKUBOTHBIX.
Benackas ¢ayna. KeMOpuiickuii B3pbIB - MOSIBIEHHE COBPEMEHHBIX THUNOB. IlepBbie
XOpAoBble XKUBOTHbIE. JKM3Hb B BOJE. DBOIIOLMS NO3BOHOYHBIX. [IpomcxoxneHue
ampubuii u pentunuii. I[lpoucxokaeHne MIEKONMUTAIUX W OTUIL. [IpuHIMD
KkioueBoro  apomopdoza.  OcBoeHHEe  OECMO3BOHOYHBIMU M TIO3BOHOYHBIMHU
KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM MU NEpUOJaM: apXeil, MpoTepo30M, Majeo30H,
Me303011, kKaiiHOo30i. OOIas XapakTepucTHKa KJIMMaTa U Te0JOTHYECKUX MPOIIECCOB.
[losiBneHune u paciBeT XapaKTEpHbIX OpPraHU3MOB. YTJIe00pa30BaHUE: €r0 YCIOBUS U
BIIMSIHUE Ha ra30BbIl COCTaB aTMOCQEpHI.

MaccoBble BBIMUPaHHUS - SKOJIOTHYECKUE KPU3HCHI MTpouutoro. [IpuunHel u ciencTeus
MaccoBbIX BeIMUpaHUil. COBpeMEHHBIN IKOJIOTUYECKHI KPU3HUC, €T0 0COOEHHOCTH

6.5

Pazgensr w  3amaum  anTpomosiormu. Metoapl  aHTpomnosioruu.  CTaHOBJICHHE
MPEACTABICHUH O MMPOUCXOKACHUH YeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
CxomcTBO dUenoBeKka C JKMBOTHBIMH. CHCTEMAaTHYECKOE TIOJOKEHHE 4YeJIOBEKa.
CBuieTeNnbCcTBa CXO/ICTBA YENIOBEKA € KUBOTHBIMH: CPAaBHUTEIBHO-MOP(}OI0rHuecKue,
sMOpuosioTuueckne,  (Ppu3noNIoro-OMOXUMHYECKHe,  ToBeAeHUeckue.  OTimuus
YelloBeKa OT JKUBOTHBIX. [IpsIMOX0kKIeHNE 1 KOMIUIEKC CBA3aHHBIX C HUM MPU3HAKOB.
Pa3BuTHe rosoBHOTO MO3ra M BTOPOM CUTHAJIBHON CUCTEMBI.

JBwxkymue cwibl  ((pakTOpbl) aAHTPOIOTEHE3a: OHOJOTHYECKHE, COIMabHBIC.
CooTHolieHre OMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTAagUM aHTPONOreHe3a. ABCTPAJIONHUTEKH - JIBYHOTHE MPEAKH JIOJCH.
YenoBek yMelblid, IEPBbIC U3TOTOBICHUA OpyIUid Tpyaa. YenoBek NpsMOXOASIINN 1
MEePBBIA BBIXOJ JIOACH 3a mpeaenbl Adpuku. YUenoBek rerdaenbOeprckuii - OOIIviA
MpeIOK  HEaHJAEpPTAIbCKOrO  4YelloBeKa W YeloBeka pasymHoro. YenoBek
HEAHACPTAIbCKUM KaK BHJ JIIOACH XOJIOJHOTO KiuMara. YelnoBeKk pa3yMHbIN
COBPEMEHHOTO THWIIA, ACHUCOBCKUN YEJOBEK, OCBOCHHE KOHTHHEHTOB 3a IpeaeiamMu
Adpukmu.

DBOJIOLUS COBPEMEHHOTO 4enoBeka. ECTecTBeHHBIN 0TOOp B MOMYJSIUAX YEIOBEKA.
MyranuoHHslii nporecc U nomuMopdusm. [lomymisiMoHHbIE BOJHBI, apeld TeHOB,
murpanus u "¢ ekt ocHoBarens" B MOMYNSIHIX COBPEMEHHOTO YETIOBEKA.
Uenoseueckue packl. [lonsrue o pace. bonblme pacel: eBporeonaHas (eBpazuiickas),
aBCTPAJIO-HETPOUAHAA (PKBATOpPUANIbHAS), MOHTOJIIOUAHAS (a3UaTCKO-aMEpPUKAHCKas).
Bpemss m mytu pacceneHus 4enoBeka MO IUlaHeTe. EQMHCTBO yenoBedecKux pac.
Hayunas HecocTosiTenbHOCTh pacu3Ma. [IpucmocoOieHHOCTh 4YeNnoBeKa K pPa3sHbIM
YCIIOBUSIM OKpYKarolen cpenbl. Bnusiaue reorpadudeckoii cpeapl u apeiida reHoB Ha
MOP(OIOTHIO U PUIUOJIOTHIO YeTTOBEKa

OKOCHUCTEMBI U MMpUCymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosiorun. CBs3b 3KOJOTUU C IPYTUMHU HAYKaMHU.

Mertoap! 3konoruu. [loneBsie HaOMIONEHHS. DKCIIEPUMEHTHI B 9KOJIOTUH: MTPUPOTHBIE
u nabopatopHble. MojenupoBaHrue B 3KOJOTMU. MOHUTOPUHT OKPY)KAIOIIEH CpeJibl:
JIOKaJIbHBIN, PETUOHAIBHBIN U TJI00aTbHBIN
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7.2

Okonorndyeckue (aKTOpel M 3aKOHOMEpPHOCTH wuX pAeiictBus. Kmaccudukanus
9KOJIOTUYECKUX (PaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHsie. OOmue
3aKOHOMEPHOCTH JeWCTBUS d3Koyorndeckux (axropos. IlpaBwio muammyma (K.
HInpenrens, FO. JIubux). TomepaHTHOCTb. IBPHOMOHTHBIE U CTEHOOHOHTHBIC
OpraHU3MBl.

AbuoTtnueckue ¢aktopel. CBeT Kak 3Kojormueckwii Qaxtop. JledcTBHe pasHBIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpPraHu3Mbl. DKOJIOTMUYECKUE IPYIIbl PaCTCHUN U
JKUBOTHBIX [0 OTHOIIEHWIO K cBery. CurHanpHas poJsib cBeta. doTomepuoausm.
Temnepartypa kak skosoruueckuid ¢akrop. JlelicTBue TemmepaTypbl Ha OpraHU3MBI.
[lolikunorepMHble 1 TOMOHMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbIE
OpraHU3MBl.

BnaxHocte kak  akosoruueckuid  Qaxtop. IlpucnocoGienus pacteHuil K
MoJJIepKaHuio BoHOro OanaHca. Kimaccugukanus pacTeHuil Mo OTHOLIEHUIO K BOJIE.
[Ipucnocob6aeHus )KUBOTHBIX K U3MEHEHUIO BOJAHOTO PEKUMA.

Cpenpl oOuTaHusl OpraHU3MOB: BOJIHAsl, HA3EMHO-BO3/IyIIIHAs], IOYBEHHAs, TJTyOMHHAs
MOANOYBEHHAs, BHYTpHOpraHu3MeHHas. DOU3NKO-XMMHUYECKHE OCOOEHHOCTH Cpel
oburtanus oprann3moB. [IpucnocoOnenns opraHu3MoB K )KM3HHU B pa3HbIX cpeax.
buonoruueckue purmbl. BHemHue u BHyTpeHHUE puTMbl. CyTOYHBIE U TOJWYHbBIE
putMBL [Iprcrnoco01eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHHUSM YCIOBUH JKU3HH.
XKuznennoie ¢opmbl opranusmoB. [lonstue o >xusHeHHOM ¢opme. JKu3HEHHbIE
(GbopMBbl pacTeHMii: JepeBbs, KYCTapHHKH, KYCTapHMYKH, MHOTOJIETHHE TpaBbl,
onHoJIeTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢akropel. Bumbl OHOTHYECKHMX B3aWMOJICHCTBUNA: KOHKYPEHITHUS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmbsl. [lapasutusm, koomepanusi, MyTyalau3M,
KOMMEHCATU3M (KBapTUPaAHTCTBO, HaxJICOHUYECTBO ). Herpoduueckue
B3aUMOJICHCTBUA (Tonudeckue, Gopudeckue, padbpuieckue). 3HaUeHHE OMOTUYECKUX
B3aMMOJICHCTBUN IS CYIIECTBOBAHWS OPraHM3MOB B cpene oOutanus. [lpuHimmn
KOHKYPEHTHOT'O UCKJIFOYEHHUS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKH momysaiuu. [lonmynsanus kak Ouosiorudeckas
cuctemMa. Ponb HeomHOpOAHOCTH cpenapl, (U3HYECKHX OapbepoB U OCOOECHHOCTEH
Ouosiorni BUIOB B (OPMHPOBAHUM TMPOCTPAHCTBEHHON CTPYKTYPHI TMOMYIISIUH.
OCHOBHBIE MOKA3aTEeNM MOMYJISIUNA: YACICHHOCTD, INIOTHOCTh, BO3pACTHAS U MOJIOBas
CTPYKTYpa, pOKJIa€MOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPAIIUSL.
DKoJioruueckas cTpykrypa nonyiasiuuu. OleHKa YUCIEHHOCTH Moy sauuy. J(unamuka
MOMYJSALMKU U €€ peryisauus. buotnyeckuid noreHuuan nomymnsguu. MojaenupoBaHue
JUHAMUKU —nonyisuud. KpuBble pocTa 4McleHHOCTH nomynsiuu. Kpusble
BBIKHBaHUS. Peryssius 4ucIeHHOCTH MOMYMSALUMA: poiib (PaKTOPOB, 3aBUCAILINX U HE
3aBUCAIINX OT IJIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BUIOB (1- u K-cTparerun).
[Tonarue 006 3KoJIoTMYECKOW HuIe Buaa. MectooOuTanue. MHoOromepHas MoJEib
akosiornyeckon Humm Jx.M. XarumHcoHa. Pa3Mmepsl 3KOJIOTMYECKOW HUIIM.
[ToreHumanpHas U peaM30BaHHasl HULLIU.

Bun kak cucrema nmonmynsiuuid. Apeansl BUJOB. BUIIBI M MX KU3HEHHbIE CTPATETHU.
3aKOHOMEPHOCTU TMOBEJIEHUS M MUTpPAlUUd >KUBOTHBIX. bBHOJIOrMYecKHMe WHBA3UU
Yy)KEPOJHBIX BUJIOB

7.4

CoobmecTBa opranu3zMoB. buorieHos u ero ctpykrypa. CBsi3u MEX]ly OpraHM3MaMH B
ouorneHose. DxocucteMa Kak oTkpbitas cucrtema (A.Jx. Tencnn). OyHKIIMOHATIBHbIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOIYLEHTbI, KOHCYMEHTBI, pPEIyLEHTHI.
Tpoduueckue ypoBuu. Tpoduueckue nenu u cetH. AGHOTHYECKHE OIOKH YKOCHUCTEM.
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[TouBsl 1 Wikl B 3k0cucTeMax. KpyroBopoT BEIIeCTB ¥ MOTOK SHEPTUU B SKOCUCTEME.
OcHOBHBIE TIOKa3aTeld HKOCHUCTEMBbl. buomacca u TIpOayKIUs. DKOJOTHUYECKHE
MAPAMHUJIBI YUCEI, OMOMACCHI U DHEPTHH.

HampaBiieHHbIE 3aKOHOMEpHBIE CMEHBI COOOIIECTB - CyKIeccuu. llepBuuHbIe U
BTOPUYHBIC CYKIIECCUU U UX MPUYUHBL. AHTPOIOTECHHBIE BO3JACHCTBUS HA CYKIIECCHHU.
KiumakcHoe coobOmiectBo. bropa3sHooOpaswe M TOJHOTa KPYroBOPOTa BEIIECTB -
OCHOBA YCTOMYHBOCTH COOOIIIECTB.

[Ipupoausie  sKOocHCTEMBl.  AHTPOINOTIEHHBIE  3KOCHUCTEMBL.  ATPOIKOCHUCTEMA.
ArporiieHos. Paznuunst Mex 1y aHTPOIIOTE€HHBIMU U TIPUPOTHBIMHU YKOCHCTEMaMHU.
Yp6oskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOoskocuctem. lopoackas ¢iopa u
(ayna. CuHaHTpoNHU3aIus TOPOJCKON (QayHbl. bHojornueckoe M XO3sIMCTBEHHOE
3HAQYEHHE arpodKOCHUCTEM H YpPOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B SKOCUCTEMAX.

IlepeHoCc 3HEpPrUM W BEMIECTB MEXAY CMEXHBIMHU SKOCUCTEMaMH. YCTOMYMBOCTH
OpPraHW3MOB, MOMYJIAINN U YKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX U aHTPOIOTEHHBIX
BO3JCHCTBUI

7.5 buocdepa - obmemnanerapHas 000y109ka 3eMiu, T/I€ CYIIECTBYET HIIA CYIIECTBOBAJIA
*u3Hb. Yuenue B.U. Bepuanckoro o 6mocdepe. Obmactu OGuocdepsl U €€ coCTab.
J’KuBoe BemecTBo Gnocheps! U ero PyHKIHUH.

3aKOHOMEPHOCTH  cylecTBOBaHUS Ouocdeprl. OcobOeHHOcTH Ouocdepbl  Kak
rio6ansHOM 3KocucTeMbl. /[uHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTst
BEIECTB M OMOTreOXMMHUYECKHE LHUKIbI (yriepoja, a3oTa). PUTMHYHOCTD SBJIEHUN B
ounocdepe.

3onanbHOCTh Onocdepnl. Ilonstne o Omome. OCHOBHBIE OMOMBI CYIIH: TYHIpA,
XBOMHBIE Jieca, CMEIIaHHbIE U IUPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHbI, TyCThIHU,
TPOMUYECKHE Jieca, BEICOKOTOphbs. KinmMar, pacTUTENbHBIN U )KUBOTHBIA MUP OHOMOB
CyLIN.

Crpyktypa ¥ (QYHKIUS JXKUBBIX CHCTEM, OIIEHKa HX PECypCHOro IMOTEHLHada u
onocdepHbIX GYHKITUN

7.6 DKOJIOTHYECKHE KPU3HUCHI U MX MNpUyuHbL. Bo3sneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOW cpenbl. OXpaHa BO31yXa. 3arps3HEHHE BOJHOM CpEIbI.
Oxpana BoAHBIX pecypcoB. Paspymienune mnouBbl. OxpaHa IOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPOTIOTEHHOE BO3JICMCTBHE Ha PACTUTEIBHBIM M JKUBOTHBIM Mup. OxpaHa
pacTUTEIBHOTO M JKMBOTHOTO Mupa. OCHOBHbIE NPHUHIMUIBI OXpPaHbl MPUPOJBIL.
Kpacnsie kauru. Oco6o oxpansemslie npupoaubie Tepputopun (OOIIT).
Boranuueckue caapl U 300JI0THYECKHE TAPKU.

OCHOBHbIE TPUHIMUIBI YCTOMYMBOIO pPAa3BUTUSA  YEJIOBEYECTBA M  IPHUPOIBL
PanmonanbHOoe MPUPOAONONB30BaHUE U COXpaHEHHE OMOJIOTHYEeCKOTro pa3zHooOpaszus
3emun

IIpn peanmuzanuu nporpaMMbl BO3MOJKHO MCIIOJIB30BAHHME CIEAYIOIIMX 3JIEKTPOHHBIX
oOpa3oBaTeNbHBIX pecypcoB (B cooTBercTBUM ¢ Ilpukazom Munnpocsemenus Poccun ot
23.07.2025 Ne 551 "OO yrBepxkaeHHH (elepaqbHOro MepeyHsl >IEKTPOHHBIX 00pa30BaTENbHBIX
pECYpPCOB, IOIYIIEHHBIX K HCIOJIB30BAHUIO IIPU pEAM3allMd HMEILIMX T'OCYJapCTBEHHYIO
aKKpeIUTalKI0 00pa3oBaTeNbHBIX MPOTrpaMM Ha4daJlbHOTO OOIEro, OCHOBHOTO OOIIEro, CpeiHero
obmrero oopazoBanus"):
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Ilepedyennb 3/1eKTPOHHBIX 00pa3oBaTeJILHBIX pecypcoB (1asee - JOP), nonymeHHbIX K HCII0Jb30BAHUIO TIPH
peanu3anum 00sA3aTeJbHONH YacTH 0011e00pa30BaTeIbHON NPOrPaAMMBbI Cpe/iHero o01ero o0pasoBanus

Ne HanmeHoBanue Kparkoe onucanue IIpaBoodaanarenn Kaace, nis koroporo
n/n 3JIEKTPOHHOI'0 3JIEKTPOHHOI' 0 3JIEKTPOHHOI'0 pa3padoTaH 3J1eKTPOHHbIH
00pa3oBaTeIbLHOIO 00pa3oBaTeIbLHOIO 00pa3oBaTeILHOTO o0pa3oBaTe/bHbBIIl pecypc
pecypca, pecypca (BKJIO4ast pecypca
COCTABHUTEb CTPYKTYPY, (HamMeHOBaHMe
(cocTaBHUTEIN) npeaMeTHoe OPUIMYECKOr0 JINIA
3JIEKTPOHHOI'0 coJep:KaHue u aundo pamuins, umMs,
o0pa3oBaTeIbLHOIO MeTajJaHHbIe, 0T4ecTBO (pHU
pecypca MO3BOJIAKOIIHE HAJIMYMIH)
O/THO3HAYHO (¢pusuyeckoro aununa,
HIEHTU(PUIHPOBATH KOTOpPOMY B
3JIEKTPOHHbIN YCTAHOBJICHHOM
oOpa3oBaTe/IbHbII 3aK0HOJATEJbCTBOM
pecypc) Poccuiickoii
Denepanuu nNopsiaKe
NPUHANJIEKUT
UCKJIIOYHUTEIbHOE
NMpaBo Ha
3JIEKTPOHHBII
oOpa3oBaTeJbHbII
pecypc)
EcrecTBeHHBbIe HAYKH (TIpeaMeTHAasA 00J1aCTh)
buosorus (y4eOHbIi npeamer)
1 Buonorus 10 knacc Ypoku mno  yuebHomy | ®PI'AOY BO 10
npeamery "buonorusa” "l"ocymapcTBeHHBIH
YHUBEPCUTET
TPOCBEIIeHHA"
2 Buonorus 11 kmace Ypoku mo  yuebnomy | PTAOY BO 11
mpeamery "buonorusa” "l"ocymapcTBeHHBIH
YHUBEPCUTET
TPOCBEIIeHHA"
3 90P. "buomorus. 10 VYuebnsrit onnaitH-kype mra | OO0 "SAKmacce" 10

Kknacc"

10 kmacca, BKJIIOYAIOIININA
TEOPETHIECKUE
MaTepHabI,

TECTHI

3aaHAS U
C aBTOMAaTHYECKOH

MPOBEPKOM  MPaBUIBLHOIO
OTBETa JUIsl BCEX pa3JielioB
(henepanpHOI paboueit
MPOrPaMMBbL. 3agaHus
HarpaBJICHbI Ha
¢opMupoBanue
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CIIOCOOHOCTEH BHUIECTH W
MOHUMATh  OKPYKAIOIIHUi
MHUp. [TIOHUMATh
OMOIIOTHYECKHE SIBICHHS B
MpUpPOJE, OTIMYATH UX OT
(busnueckux SIBIICHMIA.
Oco0eHHOCTh 3aaHHN
3aKJIIOYAETCS B HAIMYMU
reHepanuii, MO3BOJISIONINX
oOpaniaTecs K
YIPaXKHEHUSIM
HEOIHOKPATHO, a TAaKKE B
HAJTNINA oAPOOHOTO
OOBSACHEHHS PELICHHS

O0P: "buonorus. 11
Knacc"

Y4eOHbIN OHNAHH-KYypC AJIs
11 xjacca, BKIIIOYAIOIIMI
TEOpeTHYECKHe

MaTepuanbl, 3aJaHUs U
TECTBl C aBTOMAaTHYECKOH
IIPOBEPKOM  MPaBUIBLHOIO
OTBETa JJIsl BCEX pPa3/eioB

(benepanbHOI paboueit
MIpOrpaMMBbl. 3ananus
HaIpaBJIeHBI Ha
(opmupoBanue

CIIOCOOHOCTEN BUIETH U
IIOHUMATh  OKPYXKarOLIUi
MHUD. IMOHKMAaTh
OHOJIOTMYECKHUE SIBJICHUS B
MpHUpozAe, OTINYATh UX OT
(busnueckux SIBIICHUI.
OcobeHHOCTh 3aJaHuI
3aKIIFOYAaeTCs B  HAJIUYUHU
reHepanui, I03BOJIIOIINX

oOparmiaTecs K
YIPaXKHEHUSAM

HEOJIHOKPATHO, & TAaKXKe B
HaJIAYUH mopoOHOTO

OOBSICHEHUSI PEIICHHS

000 "AKnacc"

11

Tpenaxep "Obxaxo Tpenaxep "O6makxo | OO0 "®wuzukon Jlab" 10
3HaHuit". buonorus. 10 3Hanuit". buomormsa. 10
KJIacc kmacc. OOO  "OwusukoH

JIag"
Tpenaxep "Obxaxo Tpenaxep "O6makxo | OO0 "®wuzukon JIab" 11
3HaHui". buonorus. 11 3HaHuit". buomormsa. 11
KJ1acc knace, OOO "Ouzukon

JIag"
Tpenaxep "O0mako 30P cozmepxut | OOO "dDuznkon Jladc" 10
snanuil". buomorus. 10 CIEYIOIIUE DIIEKTPOHHBIE
kiacc (yriyOneHHBIN o0pa3oBaTenbHEIC

pecypcel:  a)  ONOpHBIE
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YPOBEHB)

KOHCIEKThI (TIPEACTaBIIAIOT
coboit

KOHIICHTPUPOBAHHYIO
TEOPUIO "Ha OJIHOM
cnarne" o TeMaM
TpeaMeTa); 0)

CaMOCTOsITENIbHbIE  PabOTHI
(conmep)kaT MHTEpPAKTUBHEIC
3a/laHusl ¢ aBTOMaTHUYECKOMN
MIPOBEPKO#); B) KOMIUIEKT
TEeMaTHYECKUX

KOHTPOJBHBIX  paboT; T)
BUPTYaJbHbBIC

nabopatopHsie pabOTHI; 1)
BapUAHT KM EID.
Conepxxanue 20P
COOTBETCTBYET

tpedoBanusm ®I'OC COO
u ®OII COO c yuerom
(denepanbHOl  TIpOrpaMMBI
BocrinTanus u KoHmemnmuu

npenouaBaHI/m XUMHUHA.
OTt0op 1
MOCJIEI0BATENBHOCTh
U3y4deHUsI MaTepuana
COZIepIKAHUS
COOTBETCTBYIOT
(benepanbHOit paboueit
nporpamme OCHOBHOT'O
o0111eETO 00pa3oBaHUA
npeaMera "Buonorusa"

(yrmyGIieHHBIH YpOBEHD)

Tpenaxep "O06nako
3HaHui". buonorus. 11
knacc (yriyOJieHHbIN
YPOBEHB)

90P COIEPKUT
CIeIyIoIHe 3JIEeKTPOHHBIE
o0pa3oBaTenbHbIE
pecypcel:  a)  OIOpHBIE
KOHCIIEKTHI (IIPeICTABIISIOT
coboii

KOHLIEHTPUPOBAHHYIO
TEOPHIO "Ha OIHOM
craiine" o TeEMaM
TpeaMeTa); 0)

CaMOCTOSITENTbHBIE  paOOTHI
(comep:kaT MHTEpPAKTUBHBIC
3aJaHNsI C aBTOMATHYECKON
MPOBEPKO#); B) KOMIUIEKT
TEeMaTHYECKUX

KOHTPOJIBHBIX  PaboT; T)
BHPTYyaJIbHBIE

nabopaTopHsle pabOTHI; 1)
Bapmanr KM  EID.
Conepxanne 20P
COOTBETCTBYET

00O "®wusuxoH JIad"

11
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tpeboanusim PI'OC COO
u ®OIl COO c yuerom
(enepanbHOl  TIPOrpaMMEI
BocniuTanus W KoHueniwn

MPernojaBaHus XUMUH.
OTt0op u
TIOCIIEI0BATEIEHOCTh
H3yUCHHS MaTepuaia
COZIepXKaHUs
COOTBETCTBYIOT
(dbenepanpHOUI paboueit
nporpamme OCHOBHOTO
obmero o0pa3zoBaHUs
npeaMeTa "buonorus"

(yrnyOJieHHBIH YpOBECHB)

Buonorus

buonorms. 10-11  xiacc.
VYrayOneHusiii yposens. 14
MoznyJen

OI'BHY «MHCTHTYT
COJIEp>KaHUs U METOJIOB
o0yuenus umenu B. C.
Jlenneray

10-11
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