Bl

[Tpunoxxenue 1
k OOIT COO MAOY «IlIpunprtsiickas COLLD»
ITpukaz Nel12 ot 31.08.2023

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «buosiorus. Yriy0/eHHbI YPOBEHb)
st o0yvaronxcst 10 —11 xmaccoB



I. HOACHUTEJBHAS 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmery "buonorus" (manee - OuWoJIOrHsl) Ha YpPOBHE
cpeanero o0miero oopasoBanus pazpadborana Ha ocHoBe DenepaabHOro 3akona ot 29.12.2012 Ne
273-®3 «O6 o6OpazoBanuu B Poccumiickoit @Pepepamuny, DPIrOC COO, Konmenmuu
npernojaBaHusi yueOHoro npeameTra «bHOJOrUS» M OCHOBHBIX TOJIOKEHUH (QenepanbHOI
paboueii mporpaMMbl BOCTIUTAHHUS.

VYuebnblii npenmer «buonorus» yramyonéunoro ypoBHs wusyueHus (10—11 ximaccsr)
SBJIIETCS OJHUM M3 KOMIIOHEHTOB NpPEAMETHON 00nacTh «EcTecTBEHHO-HayuyHbIE MPEAMETHI».
Cornacno mnonoxenussm OI'OC COO mnpodunbHble yueOHBIE MPEAMETHI, HM3ydyaeMble Ha
yriy0iaEHHOM ypOBHE, ABIAIOTCA criocoOoM muddepeHuanii o0yuyeHus: Ha ypOBHE CPEIHEro
oOmiero oOpa3oBaHHUs M NMPHU3BaHBl 00ECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOILIUM,
CpeIHHM OOIIMM, CpPEeJIHUM NPO(PEeCCHOHATBHBIM U BhICHIMM OOpa3oBaHueM. B To ke Bpems
KK U3 3TUX y4E€OHBIX IPEIMETOB JA0JKEH ObITh OPUEHTUPOBAH HAa IIPUO PUTETHOE PELICHHE
00pa3oBaTeNbHbIX, BOCIIUTATENIbHBIX U Pa3BUBAIOIIMX 3a/ay, CBS3aHHBIX C NMPOQOpUEHTAIHEH
oOydJaromuxcss ¥ CTUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOH o0jacTu Hay4YHOro 3HAHUS,
CBA3aHHOTO C OWOJIOTHEW, MEIULUHOMN, SKOJOTHeH, TMCUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HoMy npeamery "buonorus" na€t npencraBieHue O LEIH U 3aAa4ax
u3ydeHus yueOHoro npeameta «buonorusi» Ha yriry0JaéHHOM ypOBHE, OIIpEeIsieT 00s3aTeIbHOe
(VHBapMaHTHOE) TNPEIMETHOE COJEp)KaHHE, €ro CTPYKTypUpOBaHHE IO pas3jieiaM U TeMaM,
pacmpeneneHue mo KiaccaM, peKOMEHyeT MOCIe0BaTeIbHOCTh H3yUeHUs yueOHOro MaTepuana
C Y4E€TOM MEXIPEIMETHbIX M BHYTPHUIIPEIMETHBIX CBsI3€M, JIOTHKM Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydJarommxcs. B mporpamMMe mo OMOJIOrMH peann30BaH MPHHITUIT
[IPEEMCTBEHHOCTH C H3y4YeHUEM OHOJIOTMM Ha YPOBHE OCHOBHOIO oOIero o0Opa3oBaHus,
Omaromapst 4eMy MpPOCMaTpUBAeTCsd  HANpPAaBJICHHOCTh Ha  IOCIEAYyIOLee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWH, OPHEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, FKOJOTUYECKOTO MBIIUICHUS, TPEJCTaBICHUN O 3J0pOBOM 00pa3e >KU3HH, Ha
BOCITUTaHHE OEpPEeXHOr0 OTHOWICHUS K OKpYXaromiel MpUpogHOi cpene. B mporpamme mo
OMoJIOrMM TaK)Ke IOKa3aHbl BO3MOXKHOCTH ydeOHOro mpeamera «buonorus» B peanu3anuu
tpeboBanuit ®I'OC COO K miuaHUpyeMbIM JUYHOCTHBIM, METANpPEeIMETHBIM M IMPEAMETHBIM
pesynbpTataM oOydeHHss W B (OPMHUPOBAaHMM OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATENIbHOMN
NeSTeNbHOCTH, O0YyYalOIMXCs MO OCBOEHHIO COJEp:KaHUA OMOJOTHYECKOro 00pa3oBaHUs Ha
YPOBHE Cpe/IHEro 001ero o0pa3zoBaHusl.

VYueOHblil npeamer «buosiorus» Ha ypoBHE cpeAHero oOuiero oOpa3oBaHHs 3aBEpPIIACT
Ouosoruueckoe oOpazoBaHue B IIKOJE U OPUEHTUPOBAH HA paclIMpeHue U yriayOneHue 3HaHU,
oOydJaromuxcsi O J>KMBOH MpPHPOJAE, OCHOBAX MOJIEKYJSIPHOM M KJIETOYHOH OHOJoruwy,
SMOpHUOJIOTUH U OUOJIOTUU PA3BUTHUS, TEHETUKHU, CEJICKIMHU, OMOTEXHOJIOTHH, SBOJIOIMOHHOTO
Y4E€HUs U KOJIOTHUH.

N3yuenue yuebHoro npeamera «buosnorus» Ha yrinyOGi1eHHOM ypOBHE OPUEHTUPOBAHO Ha
MIOATOTOBKY OO0y4YaromMXcsi K IMOCJIEIYIOIIEMYy IOJyYeHHUI0 OHOJOTrHYecKoro o0pa3oBaHUs B
BY3aX M OpraHU3alUsiX CPeJHEro npodeccruoHanbHOro oopazoBanusi. OCHOBY €ro cojiepKaHus
COCTaBIIIET CHCTEMa OMOJIOTUYECKUX 3HAHUHN, MOMYyYEHHBIX MPU H3YYCHUU OO0YyUaIOIIMMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/lIelioB OHOJOTUM HAa YPOBHE OCHOBHOTO OOMIETO
obOpasoBanus, B 10—11 kimaccax 3TH 3HaHUS MOJTYYaOT pa3BUTHE. Tak, pacCIIMPEHBI U yIyOJIEHbI
OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, JKUBOTHBIX, Tpubax, OakTepHsX, OpraHu3Me 4YeJIoBeKa,
o0IIMX 3aKOHOMEPHOCTSIX JKU3HHU, JOIMOJIHUTENBHO BKJIIOYEHBl OHOJIOTHYECKUE CBEACHUS
MPHUKJIAJHOTO U TMOHUCKOBOTO XapaKTepa, KOTOPhlE MOXHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocieayromero Beidopa npodeccun. Bo3mMokHa Takxke MHTErpanus OHOJOTHMYECKUX 3HAHWUU ¢



COOTBETCTBYIOIIMMU 3HAHUSMHU, OJYYEHHBIMU O0YUaIOLIUMUCS IPU U3YUYEHUH (PU3UKU, XUMUH,
reorpaduu ¥ MaTeMaTUKU.

CtpykTypa mporpamMmbl mo ydeOHOMYy mnpenmery '"buosorusa" orpa)kaeT CHCTEMHO -
YPOBHEBBII M HBOJIIOIMOHHBIA MOAXONbI K W3y4deHHIo Ouosioruu. COriacHO UM, H3y4aroTCs
CBOICTBa M 3aKOHOMEPHOCTH, XapaKTEPHbIE /ISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHMU3allUH,
9BOJIIOIIMM OPraHUYECKOro Mupa Ha 3emjie, COXpaHEHHs OHOJIOTMYECKOro pa3zHooOpasus
waHeTsl. Tak, B 10 kjacce M3y4yaloTcs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OHMOJIOTHH,
SMOPHOJIOTUK M OMOJIOTHU PA3BUTHUS, TCHETUKU U CEJIEKLINH, OMOTEXHOJIOTUH M CHHTETUYECKOMH
OuosIornyu, aKTYaJU3UPYIOTCS 3HAHUS OOydarommxcs Mo OOTaHUKE, 300JI0THH, AaHATOMUH,
¢u3monorun venoseka. B 11 kimacce n3ydaroTcsi HBOJIOIMOHHOE YUYEHUE, OCHOBBI HKOJIOTHH H
ydeHue o ouocdepe.

VYueOuplii npeamer «buonorus» mnpuszBaH o0ecreyuTh OCBOEHHE OOYYaIOIUMUCS
OMOJIOTUYECKUX TEOpUH M 3aKOHOB, HJCH, NPUHIMIOB M MpaBWI, JEXKAalMX B OCHOBE
COBPEMEHHOI €CTEeCTBEHHO-Hay4YHON KapTHUHBI MUpa, 3HAaHUH O CTPOEHHMM, MHOT0OOpasuu u
OCOOEHHOCTSX KIIETKHM, OpraHu3Ma, IOMyJsALuH, OMOILEHO03a, SKOCHUCTEMbI, O BBIIAIOIIUXCS
Hay4YHbIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIEJJOBAHMSIX B OHOJIOTMH, MPHUKIAJHBIX acleKTax
Ouosyornueckux 3HaHWi. [ pa3BUTUS U MOJAEpKaHHS MHTepeca 00ydarommxcs K OHOJIOTHH
HapsIy CO 3HAYUTENIBHBIM 00BEMOM TEOPETUUECKOTO MaTepuaia B COJEp>KaHUH MPOrpaMMBbI IO
OHMOJIOTUN TPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAHOBJICHUS W PA3BUTUS TOW MU WHOU
o0nacTu OMOJIOIMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOekHBIX YUEHBIX B pEIICHHE BaKHEHMIINX
OMOJIOrMYECKUX M SKOJIOTHYECKUX IPOOIIEM.

Henp nzyyenus yuebHoro npeameta «buonorus» Ha yriyOnEHHOM ypOBHE — OBJIaJICHHUE
00y4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(OYHKIIMOHAIBHOW OpraHU3alll J>KUBBIX CHUCTEM
pa3HOTO paHra U MpuoOpeTeHrne YMEHUI UCIOJIb30BaTh 3TH 3HAHMS B (JOPMUPOBAHUH MHTEpECa
K OomnpeaeéHHON o0nacTh NMpodeCcCHOHAIBHOW ACATCIIBHOCTH, CBA3AHHOW C OWOJIOTHEH, HIIH K
BbIOOPY yueOHOI0 3aBe/IeHUs AJIs IPOJOKEHUSI OMOIOrHYeCKOro o0pa3oBaHusl.

JlocTrxeHue 1enu u3ydeHus yuyebHoro npeamera «buonorus» Ha yrinyOGnéHHOM ypoBHE
oOecreunBaeTCsl pelIeHueM CIIeIYIOIUX 3a/1ay:

OCBOGHHME OOy4YalOIMMHCA CHCTEMBl OMOJIOTMYECKMX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKHX TEOPHUSIX, KOHIEMIHUAX, TUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBHIAX,
COCTaBJISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAyUYHYH KapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJOTHYECKHX CUCTeM (KJIEeTKa, OPTaHM3M, MOMYJISINS, BUI,
OouoreorneHo3, Omocdepa); O BBIIAMIIMXCI OTKPBITUAX W COBPEMEHHBIX HCCICIOBAHUAX B
OMOJIOTHH;

O3HaKOMJIEHHE  OO0yvarolmmxcsi ¢  METOJAaMM  IIO3HaHUS  KUBOM  NIPUPOJBL:
HCCIIEI0BATEIbCKUMH METOAAMH OMOJIOTMUECKUX HayK (MOJIEKYJISIPHOM U KIETOYHON OHOJoruy,
SMOpHOJIOTUH U OUOJIOTMU PA3BUTHS, TEHETUKHU U CEJNEKIUU, OMOTEXHOJIOTMH U CUHTETUYECKOM
OMOJIOTUH, TAaJeOHTOJOTHH, SKOJOTHMH); METOJAAMHU  CaMOCTOSATEIBHOIO  MPOBEACHHUS
OMOJIOTUYECKUX HCCIEeNOBaHUM B nabopaTopuu M B mpupone (HaOmoneHue, U3MepeHHe,
SKCIIEPUMEHT, MOJEITUPOBAHUE);

OBJIaJIcHUE OOY4YaIOIIMMUCS YMEHHUSMHU: CaMOCTOSITEIbHO HaXOJUTb, aHAJIU3UPOBATh U
HCII0JIb30BaTh OMOJOTUYECKYI0 HH(OPMALINIO; I10Ib30BATHCS OMOIOTHYECKON TEPMUHOJIOTHENH U
CUMBOJIMKOW; YCTAQHaBIMBaThb CBSI3b MEXKIy pa3BUTUEM OWUOJOTMM U COLMAIBHO-
SKOHOMHYECKUMH M HKOJIOTHYECKHMMU MPOOJIeMaMu YeJIOBEYECTBA; OIICHUBATH IMOCIEACTBHS
CBOCH JEATEIBHOCTH [0 OTHONICHUIO K OKpYXKAlolleld IPUPOTHOW cpeae, COOCTBEHHOMY
3M0POBBI0 W 3/I0POBBIO  OKPYXKAIOIIUX JIIOJICH; OOOCHOBBIBATH U COONIONATh MeEphI
npoduIakTUKU WH(EKIMOHHBIX 3a00yeBaHuil, IpaBuUila MOBEJCHUS B IPUPOJIE U oOecreueHus
0€30MacHOCTH COOCTBEHHOH >KM3HENEATENIbHOCTH B YPE3BbIUAWHBIX CUTYaUSX MPUPOIHOTO U
TEXHOT€HHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayuyHblEe OTKPBITHS B 00JacTH
OHOJIOTHH;



pa3BUTHE Y 00YYaIOUIMXCS MHTEUIEKTYIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B IIpoliecce
3HAKOMCTBA C BBIJAIOMIMMUCA OTKPBITUSIMH U COBPEMEHHBIMU HCCIIEIOBAaHHSIMH B OHMOJIOTHH,
pelraeMbpIMi €10 MpoOJieMaMu, METOJ0JIOTHEH OHOJIOTHYECKOTO HCCIEAOBaHUSA, MPOBEACHUS
OKCMEPUMEHTANIBHBIX HCCIENIOBAaHUM, pelmeHuss OHOJIOTHYECKHX 3a/ady, MOJCIHPOBAHUS
OHMOJI0rn4ecKuX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHUE y 00y4yaroUMXCs [IEHHOCTHOTO OTHOILIEHUS K KUBOM MPUPOJIE B LIEJIOM U K
OTHENbHBIM €€ 00BbeKTaM U SBJICHUAM; (OPMUPOBAHHE HKOJIOTMYECKOW, TE€HETUUYECKOM
IPaMOTHOCTH, OOMIeH KyJbTYphI MOBEACHHSI B NMPUPOJE; MHTETPALUUA €CTECTBEHH O-HAYYHBIX
3HAHU;

npruobpereHue o0y4aromuMucs KOMITETEHTHOCTH B parMoHaTFHOM
MPUPOIOIOIB30BaHNH (COOMIOACHHE MTPaBUI TIOBEICHUS B IPUPOJIE, OXPAHBI BUAOB, SKOCUCTEM,
o6uocepsl), COXpaHEHHH COOCTBEHHOT'O 3J0POBbS U 3JI0POBbS OKPYXKAIOUIMX JIIOJEH
(cobmroneHus Mep npouIaKTHKH 3a00JIeBaHUH, obecrieueHne 0€30MacHOCTH
KU3ZHEIESITENbHOCTH B YPE3BBIYANHBIX CUTYAIUsAX MPUPOJHOTO U TEXHOTEHHOI'0 Xapakrepa) Ha
OCHOBE MCTOJIb30BaHUSI OMOJOTUYECKUX 3HAHUM U YMEHUN B MOBCETHEBHOMU KU3HU;

CO3JJaHWE YCIIOBUM [UIsi OCO3HAHHOTO BbIOOpa OOYyYAIOIUMUCA WHIUBUIyaTbHOU
o0pa3oBaTeNbHON  TpPaeKTOpPUHU, CIOCOOCTBYIOUIEH MOCIEAyoIeMy MNpopecCHOHATbHOMY
CaMOOIIPENIEJICHUIO, B COOTBETCTBHHM C HWHAMBHUAYyaJIbHBIMH HHTEpEeCaMU U MOTPEeOHOCTAMU
peruoHa.

OO0miee ynca0 4YacoB, OTBEJEHHBIX HAa M3y4YE€HHE OMOJIOTMHM Ha YINIyOJEHHOM YpOBHE
cpeanero oOmiero oOpasoBanms, coctaBisieT 204 yaca: B 10 wimacce — 102 gaca (3 uaca B
Heneno), B 11 kmacce — 102 gaca (3 gaca B Henenio).

OTOop oOpraHu3alMoOHHBIX (GOpPM, METOJAOB M CpeACTB OOy4YeHUs OHMOJIOTHUH
OCYUIECTBIISACTCS C YYETOM crenu(PUKH ero CoAep:KaHus M HAIpPaBIEHHOCTH Ha MPOJOJIKEHUE
OMOJOrNYecKoro o0pa3oBaHUS B OPraHHU3AIUSAX CPEIHEro MpoGeCcCHOHAIBHOTO M BBICIIETO
oOpaszoBaHwUsI.

OO6s13aTeNbHBIM YCIOBHEM MpU 00y4YeHHH OWOJIOTUU Ha yTiyOJIEHHOM YpPOBHE SIBIISIETCS
MpOBEJICHUE JA0OpPATOPHBIX U TMpakThuueckux pabor. Tawke ydactue oOydarommxcs B
BBITIOTHEHUN TPOEKTHBIX UM  y4eOHO-HCCIEeNOBaTeNbCKUX paboT, TeMmaThka KOTOPBIX
OTpEeNEeNseTCsl yUYUTEIEeM Ha OCHOBE HMMEIOIIMXCSA MaTepHalIbHO-TEXHUUECKUX PpECypcoB H
MECTHBIX MPUPOJIHBIX YCIOBUH.



II. COIEPXAHHME OBYYEHUSA

10 KJIACC

10 xmacc — 102 gaca (3 yac B HEJE0)

Tema 1. buosorus kak Hayka (1 4)

CoBpemenHast Ouosiorust — KoMIIeKcHas Hayka. Kpartkast ucropust pa3BuUTHsS OHMOJIOTHH.
buonornueckne Hayku M u3yyaemble UMH Tpobiembl. DyHAaMeHTalbHbIE, MPUKIAAHBIE U
MIOMCKOBbIE HAyYHbIE UCCIICOBAHUS B OMOJIOTHH.

3HayeHne OWOJIOTUM B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. IIpodeccun, cBsizaHHble ¢ Owuosnorueil. 3HaueHWe OWONIOTMH B TMPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKA: MEAMIIMHE, CEIbCKOM XO34HCTBE, IPOMBINUIEHHOCTH, OXpaHe
MIPUPOJIBIL.

JdemoHcTpanuu

[Moptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapeun, V. ['apseid,
I'. Mengnens, B. U. Bepnanckuii, 1. II. [laBnos, 1. 1. Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®. Kpuxk, /. K. benses.

Tabmune! u cxembl: «CBsI3b OMOJIOTHH C IPYTUMHU HaykaMmy, «Cructema OMOIOTHYECKUX
HayK».

Tema 2. )KuBble cUCTEMBI M UX U3y4eHue (2 4)

JXKuBble cucTeMbl Kak NpeaMeT u3yueHus ouonaoruu. CBoilcTBa )KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOIO0 COCTaBa, JUCKPETHOCTb M LEIOCTHOCTh, CIO0XHOCTb U YIOPSAAOYECHHOCTb
CTPYKTYpBl,  OTKPBITOCTb, CaMOOpPraHM3allUs, CaMOBOCIIPOM3BEIECHUE, Pa3ApaKUMOCTD,
U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHHM OpraHu3alii KUBBIX CHUCTEM: MOJIEKYJISIPHBINA, KJIETOYHbIA, TKaHEBBIH,
OpraHU3MEHHBIN, MONYJISIIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYCCKHIA ),
6uocepnsiii. IIponeccsl, npoucxoasime B KUBBIX cucTeMax. OCHOBHBIE NMPU3HAKH YKUBOTO.
Kuzsp kak popma cyuiecTBoBaHMs MaTepuu. Hayku, n3yyaromnye KuBble CUCTEMbI Ha pa3HBIX
YPOBHSX OPTaHU3ALUN.

N3ydenue xuBbIX cucTeM. MeToabl Ouosoruueckoil Hayku. HaOmioneHue, uamepenue,
JKCIEPUMEHT, CHUCTEMaTHh3auus, MeTaaHaiu3. lloHAaTne O 3aBUCUMONM W  HE3aBUCUMOU
nepeMeHHou. IlmanupoBanme skcnepumenta. [locraHoBka M mpoBepka rumnore3. Hyiesas
runore3a. [TonsTie BoIOOPKHU U €€ HocToBepHOCTh. Pa3dpoc B Omonornyeckux AaHHbIX. OlieHKa
JIOCTOBEPHOCTH IOJYYEHHBIX Pe3yJNbTaTOB. [IpUUMHBI MCKAKEHHS PE3YJIbTATOB 3KCIIEPUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuun

Tabmunpel u cxembl: «OCHOBHblE NpHU3HAKM JKU3HW», «buonornueckue cucreMsl,
«CBolicTBa XKUBOW MaTepumn», « YpOBHU OpraHU3alUyU KUBOW IpUpoibl», «CTpoeHHE KUBOTHOM
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOI'O  OpraHUu3May,
«buoreonenos», «buocdepa», « MeToabl U3yUESHUS KUBOU MIPUPOIBD.

O6opynoBanue: nabopaTopHoe 00OpyAOBaHHWE [UIsi TMPOBEACHUS  HAONIOJCHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora Nel «lcnonb3oBaHuE pa3NUYHBIX METONOB IIPU H3Y4YEHUU
KUBBIX CUCTEM.

Tema 3. buosorus kjieTku (2 1)

Krnertka — cTpykTypHO-QyHKIHOHATBHAS €IUHULIA KUBOTO. VICTOpUS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBanu, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KIIETOYHOU TEOPHH.

MeToapl MOJEKYISpHOM W KIETOYHON OHOJIOTHH: MMKPOCKOMNHS, XpomaTorpadus,
anexkTpodope3, METoa  MEYeHbIX aTomoB, auddepeHnHanbHOEe IEHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAHHE KICTOK. M3yuenue (ukcupoanHvix Kiemok. DIEKTPOHHAs MUKPOCKOIIHS.
Kongpoxanvnas muxpockonus. Bumanvroe (npudicusnennoe) uzyuenue Kiemox.



JdemMoHcTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIsann, M. [lneitaen, P. Bupxos, K. M. bap.

Tabnuubl 1 cxembl: «CBETOBOW MHUKPOCKOM», «IJIEKTPOHHBIM MUKpOckomy», «Mcropus
Pa3BUTHUSL METOJIOB MUKPOCKOITH .

O6opyioBaHue: CBETOBOH MHUKPOCKOII, MUKPOIIpENapaThl PacTUTEIbHBIX, JKUBOTHBIX
OaKTepUaIbHBIX KIETOK.

IpakTnueckass padora Ne2  «l3ydeHme MeETONOB  KIETOYHOM  OHMOJIOTHHU
(xpomarorpadus, anekrpodopes, nuddepenunansHoe neHtpudyruponanue, [1LIP)».

Tema 4. Xumnueckas opranuzanus kietku (10 u)

XHUMUYECKU COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u €€ poisib
KaK pacTBOpPHUTEINsS, peareHra, ydacTHe B CTPYKTYPHUPOBAaHUHU KIETKH, TEIIOPETYIIALHUH.
MuHepanbHble BELeCTBa KJIETKU, X OHoJornyeckas poib. Pojb KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KJIETKU. buonoruueckue nmonuMepsl. beaku. AMUHOKUCIOTHBIH
coctaB 0enkoB. CTpyKTyphl OelKoBOWH MoJjekyibl. IlepBuuHas cTpykTypa Oeika, MenTUIHAs
CBsI3b. Bropuunas, TpeTtuyHas, 4yeTBEepTHUHAs CTPYKTyphl. [lenaryparus. CBoiicTBa OENKOB.
Knaccudukanus 6enkos. buonornueckue GyHKuu 6enKkoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapupl, AUCAaXapubl, OJMIrOCaxapuibl W monucaxapuasl. OOmmii
IUIaH CTpOeHUs M (PU3MKO-XUMUYECKHE CBOICTBa YIJIeBOJOB. buonornueckue ¢QyHKIUU
YTJIEBOJIOB.

Jlununel.  T'mapoduiibHO-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — nunuios.
Tpurnuuepuasl, pocdonunuabl, BOCKU, cTepouabl. buosnoruueckue pyHkmu aunuoB. O6mue
CBOWCTBA OHMOJIOTMYECKUX MeMOpaH — TEKydecTb, CHOCOOHOCTh K CaMO3aMBIKAHHIO,
MOTYTPOHUIIAEMOCTb.

HyxneunoBsie kucinotel. [IHK u PHK. Ctpoenne HykJI€MHOBBIX KUCIOT. HykieoTuabl.
[Mpuanun komruiementapuoctu. Ilpasuno Yapradda. Ctpykrypa JHK — nBoiiHas crnupais.
Mectonaxoxaenue u 6uonorunueckue pynkunu JJHK. Bunst PHK. @ynknuu PHK B knetke.

Crpoenne Monekynbl AT®. Makposprudeckue cBsizu B MoJiekysie AT®. buonorny eckue
¢byakumn  AT®. BoccTaHOBIEHHBIE TEPEHOCUYMKH, WX (YHKIMH B KIEeTKe. /J[pyeue
HyK1e03uompugocghamuol (HTD,). CexBennpoBanne  JHK.  Memoowr  cenomuxku,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykrypHasi Ouosiorus: OMOXUMHUYECKUE U OMOPU3NYECKUE UCCICIOBAHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Moodenuposanue cmpykmypsvl u @yHKyu
buomonexyn u ux komniexkcos. Komnviomepnulii ouzatin u opeanuyeckutl cunmes OUOMONIEKVI U
UX HENnPUPOOHBIX AHANO208.

JdemMoHcTpanun

[Hoptpetsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®@. Canrep,
C. Ilpy3unep.

Juarpammbl:  «PacnpeneneHne XUMHUYECKHX 3JE€MEHTOB B HEXUBOM IPHUPOIEY,
«Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B JKUBOU MTPUPOJIE.

Tabmuner u cxemsl: «llepuognyueckas Tabauna XUMHUYECKHX 3JIeMEHTOBY», «CTpoeHHe
MOJIEKYJIBl BOJbl», «BemiectBa B cocraBe OpraHu3MoB», «CTpoeHHE MOJIEKYJIbl Oenkay,
«CTpyKTYypbl 0€NKOBOWH MOJIEKyNIb», «CTpOEHHE MOJIEKYN YrieBoaoB», «CTpOCHHE MOJIEKYI
nunuoB», «HyknenHoBbie kucinote», «Ctpoenue moisiekyasl ATO».

OO6opynoBaHue: XMMUYECKas TOCY1a U 000pyI0BaHUE.

JladopaTopnasi pabora Nel«OOHapyxeHHe OCJIKOB C TOMOIIBIO Ka4eCTBEHHBIX
peakiuin.

JlaGopaTopnas padora Ne2 «MccnegoBaHne HYKJIEMHOBBIX KHUCIOT, BBIJCICHHBIX W3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u pyHKIMHU KJIETKH (8 1)

Tumbl KIETOK: dyKapHoTHYecKas U mpokapuotndeckas. CTpyKTypHO-(OyHKIIMOHAIBHEIE
00pa3oBaHUs KIETKH.



Ctpoenue mnpokapuoTHdeckoil kietku. Kierounass crenka OakTepuii W apXei.
OcoOeHHOCTH CTpOoeHUs TeTepoTpodHO U aBTOTPO(HOI MPOKAPHUOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenue u QyHKIMOHUPOBAHUE DYKAPHOTUUYECKON KieTkU. [lnasmaTuueckas memoOpaHa
(mazmanemma). CTpykTypa IUia3MaTH4ecKod MeMOpaHbl. TpaHCmOpT BemIecTB uepes
I1a3MaTHYecKyl0 MeMOpaHy: mnaccuBHbIM (quddysus, obineruéHHas nudp¢ys3us), aKTUBHBIN
(mepBUYHBIM M BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lomymponunaemocts MeMOpanbl. Pabota
HaTpUI-KaIneBOro Hacoca. DHAOLUUTO3: MUHOIUTO3, (paronnTo3. Dk301uT03. KileTouHas cTeHKa.
Crpykrypa 1 GYHKIIMH KIIETOYHON CTEHKH PacTeHHIA, TPUOOB.

Hwutommaszma. I[{utozons. Lutockener. JIBuxkeHune nuTOIIa3Mbl. OpraHOUIbl KICTKH.
OnHoMeMOpaHHbBIE OpraHoOuAbl KJIETKU: 3HAomIa3Marndyeckas cetb (OIIC), annmapar [onbmxu,
JIM30COMBI, UX CTpO€HHE U (YHKIHMH. B3anMOCBsI3b OHOMEMOpPAHHBIX OPTraHOMJIOB KIIETKH.
CtpoeHue TrpaHyJsIpHOTO peTukyinyma. Mexanusm Hanpaenenus oOeakoe 6 OIIC. CunHTe3
pactBopuMbIX ~ OenkoB. CHHTe3  KIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHynsipHBII)
SHAOIUIa3MaTHUeCKUi peTukyiayM. CekperopHas ¢yHkuus annapara [onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmupoexa benxkos 6 annapame I'onboocu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyoinu pactutenbHbix ki1eTok. Kiietounslii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOMIBI KJIETKH: MHUTOXOHAPUHU, IUIACTUABL. [Ipoucxooicoenue
mumoxouoputi u naacmud. Cumobuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MUTOXOHJpUM M miuactua. [lepBuuHble, BTOPUYHBIE M CJIOKHBIE IJIACTHIbI
(OTOCUHTE3UPYIOLIMX 3YKApUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIMX
pacTeHUM.

HememOpanuble opranouibl KieTku CTpoeHHe M PYHKIIMM HEMEMOpaHHBIX OpraHOMIOB
KIeTku. PubGocombl.  [Ipomesicymounvie  ¢puramenmol. MuxpoduiaMeHTsl. AKmuHosbie
Muxkpoguiamenmeol. MpIIEYHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIEeMmOK.
Muxkpotpy6ouku. Kierounsiii wnentp. CTpoeHue U J[BHKEHHUE JKIYTUKOB M PECHHYEK.
MuxkpotpyOouku nuroriazmsel. Llentpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momophvie bexu.

Snpo. Obonouka siapa, XPOMaTHH, KapuoIjia3Ma, SIPBIIKHA, UX CTPOCHHE U (YHKIHUU.
Snepusiii 6enkoBbIil MaTpuKc. [IpoCTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTEp(a3HOM
aape. Jyxpomamun u eemepoxpomamun. belku XpoMaTHHA — TUCTOHBL. Junamuxa soepHou
0bon0uKU 8 Mumose. AoepHulil mpancnopm.

Knerounsie BritoueHus. CpaBHUTENbHAs  XapaKTEepUCTUKAa  KIETOK  JYKapUOT
(pacTuTenbHOI, KUBOTHOM, FPUOHOI).

JdemMoHcTpanun

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

Tabmunel u cxemsl: «CTpoeHue 3yKapuOTHUECKON KiIeTKn», «CTpoeHHe >KUBOTHOM
KJIeTKW», «CTpOE€HHE pacTUTENbHOUN KIeTKu», «CTpoeHue MUTOXOHAPUNY, «SAnpo», «CtpoeHue
IPOKAPUOTUYECKOU KIIETKHY.

O6opynoBaHue: CBETOBOH MHUKPOCKOI, MHUKPOMIpENapaThl PacTUTENbHBIX, XKHUBOTHBIX
KJIETOK, MUKpOTIpenapaThl 0aKTepuaibHbIX KIETOK.

JladopaTopHasi pabora Ne3 «/3ydeHne cTpOCHMS KIETOK Pa3IMYHBIX OPTaHU3MOBY.

IIpakTuueckas padora Ne3 «/3yueHue cBONCTB KIETOYHONH MEMOpaHbI».

JlaGopatopnas pabora Ned «lccrmemoBaHue IUIa3MoiiM3a M JEIUIa3MOJIM3a B
pPaCTUTENBHBIX KIETKAX.

IMpakTnueckass padora Ned «M3ydeHue ABMIKEHHS IUTOIUIA3Mbl B PACTUTEIBHBIX
KIIETKaX».

Tema 6. O0MeH BeliecTB U NpeBpallleHHe JHEPIrUU B KJIeTKe (9 4)

AccuMWISAIMS U AUCCUMMIIALIUS — JIB€ CTOPOHBI MeTabosn3Ma. TUIbl 0OMEHA BEIECTB:
aBTOTpOQHBII H  TeTepoTpodHBIH. VYyacTHe KUCIOpoAa B OOMEHHBIX  IIpoIleccax.
OHepreTnyeckoe obecneuenne kietku: mpespamenue ATO B 0oOMEHHBIX Ipoleccax.



@depMeHTaTUBHBIA XapakTep peakUHui KiIeTo4yHoro Mmeradbonusma. DepMeHThl, UX CTPOEHHUE,
cBoiictBa W MexaHusM jaeilictBua. Kodepmentsl. Otianuus ¢GepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benKu-akTUBATOphl M OEIKU-UHTHOUTOpPHL.  3aBUCHUMOCTh  CKOPOCTH
(hepMEHTATUBHBIX PEaKIUi OT Pa3IuYHBIX (PaKTOPOB.

[lepBuuHBI CHHTE3 OPraHWYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIU U
oxcueenHvlli  pomocunmez 'y baxkmepuii. Ceemocodupaiowue nueMenmvl U NUSMEHMbl
peakyuonrHoz2o yenmpa. Poib Xja0pomacToB B mporecce ¢porocuHTe3a. CBeToBass U TEMHOBAs
¢dazpl. @omoovixanue, Csz, Cs u CAM-munvi pomocunmesa. IIpoayKTHBHOCTb (POTOCUHTE3A.
Brnusinue pa3nuyHbIx GaKkTOPOB HA CKOPOCTh POTOCHHTE3a. 3HaUEeHUE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpaswe  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTpU(UIUpYIOIINE
OaxTepuu, xxeae300akTepuu, cepodbakTepru, BOAOPOJHbIE OaKTepuu. 3HaUCHHE XeMOCHHTE3a.

AnaspobHble opranu3mbl. Bunbl 6poxenus. [IpoaxykTel OposkeHHs U UX UCIOJIb30BaHUE
4elloBeKOM. AHa’poOHble MHKPOOPraHM3Mbl KaK OOBEKThl OMOTEXHOJOTMH M BO30YyAUTENIH
Ooe3HeH.

AspoOHBIE OpraHU3Mbl. JTambl dHEPreTHYecKoro obmena. [1oAroToBUTENbHBIN STam.
I'mukonu3 — 6ecKuCIOpOaHOE PACLIETNIEHNUE TII0KO3bI.

buonornueckoe okucieHue, WM KIE€TO4YHOE AblxaHue. Pojap MUTOXOHIpUI B mpoleccax
ouosnorudeckoro oxucieHud. Lluknumueckue peakimu. OkucauTenbHoe (ochopunupoBaHue.
Onepeuss membpannozo epaoueuma npomonos. Cunmez ATD: paboma npomownnou ATD-
cunmaswl. [lpeumymiectBa a’poOHOro myTH oOOMEHa BEIIECTB IEepe] aHadpPOOHBIM.
D PeKTUBHOCTD SHEPTETHUECKOTO OOMEHA.

JdemMoHcTpanun

[Hoptpetsr: Jx. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapur,
I1. MuTuenn, I'. A. 3aBap3uH.

Tabmunpl U cxembl: «DoTocuHTE3», «DHEpPreTHUecKuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», « XE€MOCUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOT, 00OPYAOBaHHE JUISI PUTOTOBIICHHS TTOCTOSTHHBIX
U BpEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTopnas padora NeS «/3yueHne KaTamTUTHYECKOH aKTHBHOCTU (EPMEHTOB (Ha
MpuMepe aMuIa3bl UIU KaTajaasbl)».

JlaGopaTtopnasi padora Ne6 «l3yuenue (epMEHTATUBHOTO PACIICIUICHHUS MEPOKCHIIA
BOJIOPOJIa B PACTUTENbHBIX U )KMBOTHBIX KIETKaX».

JladopaTopnasi padora Ne7 «CpaBHeHHE TPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a).

JladopaTopnas padora Ne§ «CpaBHeHHE TPOIIECCOB OPOKEHUS U JTBIXAHUSD).

Tema 7. Hacneacreennast uHpopmanus 4 peaju3anus e€ B kiaerke (9 4)

Peakuun matpuuHoro cuntesa. [[pUHIIMT KOMIUIEMEHTAPHOCTH B PEAKLUSIX MATPUUYHOTO
cuHTe3a. Peanusaums HacnenctBeHHoW wuHpopmauuu. ['eHermyeckuit koji, ero cBoiicTsa.
Tpanckpunuus — matpuusblii cuHte3 PHK. IIpuHIMOBEI TpaHCKpUIIIKMK: KOMILUIEMEHTAPHOCTD,
aAHTUTAPAJUICIbHOCTh, ACUMMETPUYHOCTh. Co3spesanue mampuunvix PHK 6 syxapuomuueckou
xknemxe. Hexooupyrowue PHK.

Tpancmsmus u e€ sranbl. Yuactue tpancnoptHeix PHK B 6uocunTtese Genka. YcmoBus
6uocunTesa 6enka. Konupoanue aMuHokucioT. Ponb pubocom B 6rocuHTe3e Oemka.

Coepemennvie npedcmasinenusi o cmpoenuu ceHog. Opranusanus reHoMa y IpoKapuoTa u
AyKapuoT. Peryisnus akTUBHOCTH T€HOB y mpokapuorta. I'mmore3za omepona (®. XKakoo, XK.
Mano). MonexynapHvle Mmexanusmvl dKCHpeccuu 2eHos y dykapuoma. Poav xpomamumna 6
peayaayuu pabomsl 2eHog. Perynsaius oOMEHHBIX MPoIeccoB B kKieTke. KieTtounslii romeocTas.

Bupycsl — HekseTouHble (JOpMBbI XKU3HU U 00nHUraTHble napa3utel. CTpOoeHHE MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuswennvii yuxn J{HK-coodepowcawux
supycoe, PHK-codepowcawux eupycos, 6akmepuoghazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycusie 3aboneBanus uenoBeka, KuUBOTHbIX, pactenmit. CIINJ, COVID-19,
COLIMANIbHBIE U MEAUIIMHCKHUE TPOOIIEMBI.

buoungopmamura: uumeepayus u  awmaruz  Ooavwux  maccusos  («bigdatay)
CMPYKMYpHLIX — Ouonocudyeckux OauHvix. Haumomexuonocuu 6 6Ouonocuu u MmeouyuHe.
Ipoepammupyemvoie hynkyuu 6eaxos. Cnocodovl 0ocmasku 1ekapcms.

JdemMoHcTpanun

[Toptpetsr: H. K. Konbiios, /1. . UBaHOBCKHiA.

Tabmumer u  cxeMmbl: «buocuHTe3 Oenkay, «leHeTmueckwii Kom», «Bupycen,
«bakrepuodaruy.

IIpakTnueckas padora NS «Co3nanue Mojel BUpycay.

Tema 8. ’KuzHeHHBbIH MK KJIeTKH (6 1)

Knerounsnii 1muki, ero mepuonasl u perymsinus. MHtepdaza m muto3. OcobeHHOCTH
MPOIIECCOB, MpoTeKaromx B uHTepdase. [loarotopka kieTku K aeneHuto. [IpecuHTeTHYECKMIA
(MOCTMUTOTUYECKUIT), CUHTETUUECKUH M IOCTCUHTETHUECKUH (IPEMUTOTUYECKUN) NEPHOIbI
nHTEep(Passl.

Marpuunsii  cunte3  JHK — pemnukanusa. [lpmHnmnsr  permmukanuu  JJHK:
KOMILJIEMEHTApHOCTb,  IMOJIYKOHCEpBAaTUBHBI  CHHTE3, AaHTUNApaJUIENbHOCTh. MexaHusm
pemmukammu  JIHK.  Xpomocombl. Ctpoenune xpomocom. Tenomepbl u  Tenomepasa.
XpOMOCOMHBIA HAa0Op KIETKH — KapHOTHUIl. JIMIUIOWAHBIA W TaIluIOMIHBIA HAOOpPHI XPOMOCOM.
I'omonornuneie XxpomMocoMmsl. [1010BbIE XpPOMOCOMBI.

Henenune knetkn — mMuTo3. CTaauu MUTO3a U NPOUCXOJALIME B HUX MPOLECCHL. THIIbI
MuTo3a. Kapnoknnes u HUTOKMHE3. bHOI0OrHYecKOe 3HAaYeHHE MUTO3A.

Perynsius MUTOTHYECKOTO NHKIA KIETKU. IIporpammmupyemasi kieTodHas rubenp —
anonTo3.

Knerounoe sapo, xpoMmocombl, pyHKIIMOHAIBHAS TeHOMUKA. Mexanusmsl nponughepayuu,
ougpghepenyuposxu, cmapenus u cubeau kiemox. «L{ugposas kiemrkay — ououngopmamudecxue
Mooenu PYHKYUOHUPOBAHUSL KNeMKU.

JdemMoHcTpanumn

Tabnuupbl 1 cxembl: «OKW3HEHHBIH UK KIETKW», «Muto3», « CTpoeHHE XPOMOCOMY,
«Permukanusa JTHK.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOIpenaparsl: « MUTO3 B KIETKaX KOPEIIKa
TyKay.

JlaGopaTopnas padora Ne9 «3yueHue XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JladopaTopuasi pa6ora Nel0 «HaGmronenne MuTo3a B KJIETKaX KOHYMKA KOpENIKa JIyKa
(Ha rOTOBBIX MUKpOIIpEnIapaTax )».

Tema 9. CTpoenne u pyHKuuM opranusmos (17 u)

buonornueckoe  pasHooOpaszue  opraHu3MoB. OJHOKJIETOUYHBIE, KOJIOHHUAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KHU3ZHEACATETbHOCTH OAHOKIETOUHBIX OpraHu3MoB. bakrepun,
apxeu, OJHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJIOPOCIH, Apyrue NpoTucThl. KomoHuanbHbIe
OpPTaHU3MBI.

B3anMocBs3p 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKkaHu, OpraHsl U CUCTEMBI OPraHOB.
Opranusm kak eauHoe nenoe. ['omeocras.

Tkanu pacreHuid. Tunbl pacTUTEIBHBIX TKaHEW: oOpa3oBaTelibHAs, ITOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTPOCHHUS, (GYHKIUN U PACIONOKEHUS
TKaHE B OpraHax pacTeHUH.

TkaHM OSKMBOTHBIX M YEJIOBEKA. THWMBI JKUBOTHBIX TKaHEW: SIHUTEIHAIIbHAS,
COCMHUTENIbHAS, MbIIIeYHasi, HepBHasi. OCOOECHHOCTH CTPOCHUS, (PYHKIIMHA M PACIOIOKECHUS
TKaHEH B OpraHax )XUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M TE€HEpAaTUBHbIE OpraHbl pacTeHui. Opranbl U CHCTEMBbI
OpPraHOB KUBOTHBIX U UesloBeKa. OyHKIIMHU OPraHOB U CUCTEM OpPTaHOB.



Omnopa Tena opranu3moB. Kapkac pactenuid. CkeneTrbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX )KMBOTHBIX. HapyxHblil 1 BHyTpeHHUH ckeneT. CTpoeHue U TUIbl COETUHEHUS
KOCTEM.

JIBi>keHHEe OpraHu3MoB. JIBM)KCHHME OJHOKJICTOYHBIX OpraHU3MOB: amMEOOMIHOE,
KI'YTUKOBOE, pECHHYHOE. JIBH)KEHHE MHOIOKJIETOYHBIX PACTEHMI: TPONU3MBI M HACTHUHU.
JIBuKeHHe MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MblllieuyHast cuctema. Peduiekc. CkeneTHble
MBIIIIIBI ¥ UX padoTa.

[Iutanue oprannsmos. llorinomenre BoAbl, YIIIEKUCIOrO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHussMHu. I[IuTaHue >KMBOTHBIX. BHYTPHUIIOIOCTHOE W BHYTPUKJIETOYHOE MHUIICBAPEHHUE.
[lutaHue MO3BOHOYHBIX KUBOTHBIX. OTIENbl NMUIIEBAPUTENBHOrO Tpakrta. [luiieBapuTenbHbIE
xenesbl. [IumeBapurenpHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. Jlpixanuwe pacteHuil. [Ipixanue xkuBOTHBIX. Huddys3us razos
yepe3 MOBEpXHOCTh KieTku. KoxxHoe npixanue. JlpixatenbHass moBepxXHOCTh. JKabepHoe u
N€royHoe JpIxaHue. JIpIXxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIIOLHUOHHOE
YCIIO)KHEHHUE CTPOECHUs JIETKUX ITO3BOHOYHBIX JXKMBOTHBIX. JIpIXaTenpHasi CHCTEMa YEJIOBEKa.
MexaHu3M BEHTWIALUY JETKUX Y OTUL U MIIEKONUTAaONMX. Perynauus apixanus. J{pIxaTeabHble
00BEMBI.

TpaHcnopT BeweCTB y OpraHu3MOB. TpaHCIIOPTHBIE CHUCTEMBI pacTeHUH. TpaHcmopr
BELIECTB y JKUBOTHBIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHocHas cucrtema
IIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOBOOOpaIeHUsl.  OBOJIIOLMOHHBIE  YCJIOXHEHUS  CTPOCHUS  KPOBEHOCHOH  CHUCTEMBI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beigenenne y opranusMoB. Beijenenue y pacTeHuil. BblieneHue y  KUBOTHBIX.
CoxpaturensHble Bakyonu. Opransl BbyieneHus. @OunbTpanus, cekpeuuss u  o0OpaTHOe
BCAachlBaHUE KaK MEXaHU3MbI pa0OThl OpraHoB BbleNeHUsA. CBsA3b MOJOCTH Tejla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON CHUCTEMaMH. BplneneHne y NO3BOHOYHBIX XKMBOTHBIX M 4esioBeka. Ilouxwm.
Crpoenue u ¢pyHKmonupoanue Heppora. O6pa3oBaHHE MOYH Y YEIIOBEKa.

3ammTa y OpraHuM3MoB. 3allluTa y OJHOKIETOUHBIX OpraHu3MoB. Cropel OakTtepuil u
LUCTHI MPOCTENIINX. 3alIMTa y MHOTOKJIETOUHBIX pacTenuil. Kytukyna. Cpencrsa nacCUBHOW U
XUMHUYECKOM 3aIUThl. DUTOHIUIBI.

3ammTa y MHOTIOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HX NpPOM3BOAHBIE. 3aliuTa
opranu3sma otT Oomne3neil. MMmyHHass cucrema dyenoBeka. KieTouHbli W TyMOpasIbHBIH
UMMYHHTET. BpoxxaAEHHBIN 1 TpHOOpeTEHHBIN crienndruyeckuit *UMMYHHTET. Teopus KIOHAJIBHO -
cenexktuBHoro ummyHnureta (I1. Dpmux, . M. beprer, C. Tonerasa). BocrianuTenbHbIe OTBETHI
opraHu3mMoB. PoJsib Bp0oXXIEHHOIO UIMMYHHMTETAa B pa3BUTUH CUCTEMHBIX 3a00J1€BaHUM.

PasppaxxumocTe M perynsanus y OpraHu3MoB. PasapakMMOCTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3npaxxuMocTs U perymnsauus y pacreHuil. POoCTOBBIE BemecTBa M HX
3HAYECHHUE.

HepBHuas cucrtema u pedextopHas peryisinus y >XKMBOTHbIX. HepBHas cuctema u eé
OTJIeJIbl. DBOJIIOLIMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTHenbl
rOJIOBHOTO MO3ra I03BOHOYHBIX >KMBOTHBIX. Pednexc u peduekropnas nyra. besycinoBHble U
YCIIOBHBIE Pe(IEKCHI.

I'ymopanpHas perynsuus M 3HIOKPHHHAs CHUCTEMa JKUBOTHBIX M 4YenoBeka. JKenessl
SHJIOKPUHHOW CHUCTEMbl M HX TOpMOHBI. JlelicTBUe TOpMOHOB. B3aMMOCBSI3b HEpBHOW U
SHIOKPUHHOM cucteM. [ umorasaMo-runogusapHas CUCTEMA.

JdeMoHcTpanumn

[Hoptper: U. I1. ITaBnos.

Tabmumpl 1 cxembl: «OAHOKIETOYHBIE BOJAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIHY,
«baktepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHHi», «CHCTeMBl OpPraHoB
MMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOCHHME HACEKOMBIX», «TKaHU pacTEeHHUi»,
«KopHesble cucreMbl», «CtpoeHue cte0Ons», «CTpoeHHe JUCTOBOW IUIAaCTUHKW», «TkaHU



KUBOTHBIX», «CkeneT yenoBeka», «llumeBaputensHas cucrema», «KpoBeHOCHass cucrtemay,
«JlpixaTenbHas  cucreMa», «HepBHas cucrema», «Koxa», «MplmeuHas cucremay,
«BpiienurenpHas cuctemMay, « DHIOKPUHHAs cuctema», «CtpoeHue MbIby, « IMMyHHTETY,
«KumeunonosnoctHeie», «CxeMa nuTaHus pacteHuin», «KpoBeHOCHbIE cUCTEMbI MO3BOHOYHBIX
KUBOTHBIX», «CTpoenue ruape», «CTpoeHue miaaHapuny», « BHyTpeHHee CTpoeHUE 0KIEBOTO
yepBs», «HepBhas cucrema poei6», «HepBHas cucrema nsarymkw», «HepBHas cuctema
npecMbeIkaomumxcs», «HepBHas cuctema nruny», «HepBHas cucrteMa MIIGKOTHTAIOIINX),
«HepBHas cuctema uenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIIPEMapaThl OJHOKIETOUYHBIX OPTaHHU3MOB,
MHUKpOIIpenapaThl TKaHEe, paKOBUHBI MOJIJTFOCKOB, KOJIJIEKIIUM HACEKOMBIX, UTJIOKOKHX, KUBBIC
IK3EMIUISIPBI KOMHATHBIX PACTeHHM, TepOapryl paCTCHUI pa3HbBIX OTJIEJIOB, BIIa)KHBIC MTperapaThl
YKUBOTHBIX, CKEJIETHI ITO3BOHOYHBIX, KOJUICKITUN OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
obopymoBaHrMe IS JIEMOHCTpAIllMd TOYBEHHOTO ¥  BO3AYIIHOTO TIUTaHUS PACTCHUH,
pacuieryieHus: Kpaxmana W OenkoB ToJ JelicTBueM (EPMEHTOB, O0O0OpyIOBaHHE IS
JEMOHCTPAIIMHU OMBITOB MO U3MEPEHHIO JKU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHHM, MOJEJIN TOJIOBHOTO MO3Tra Pa3IMUHbBIX )KUBOTHBIX.

JlaGoparopnas padora Nell«3yueHue TkaHel pacTeHHIN.

JlaGopaTopuas padora Nel2«3yueHue TkaHel KUBOTHBIX».

JlaGopaTopnas padora Nel3 «l3yueHune opraHoB IBETKOBOTO PACTEHUSD.

Tema 10. PasMHoOKeHHe U pa3BUTHE OPraHu3MoB (8 u)

@opMbl Pa3MHOKEHHS OPTaHU3MOB: Oecmojioe (BKJIIOYasi BEreTaTMBHOE) U TOJIOBOE.
Buapl 6ecionnoro pa3MHOXEHUS: TOYKOBAHNUE, CIOPYIISIUS, PparMeHTalus, KIIOHUPOBAaHUE.

[TonoBoe pasmuoxkeHue. IlomoBeie KiIeTKH, wWiu rameThl. Meito3. Cranguu Meiiosa.
[ToBenenune xpomocom B Meio3e. Kpoccunrosep. buosiorndeckuii cMbICI Mei03a U MOJIOBOTO
npoiecca. Meio3 ¥ ero MecTo B ®KU3HEHHOM IIUKJIE OPraHHU3MOB.

[IpenzapoasimeBoe pasButue. ['ameroreHe3 y IkMBOTHBIX. [lonoBbIe Kelyle3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KiIeTOK. CrmepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omo0TBOpeHHE M AYMOPHUOHAIIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIIOIOTBOPEHHUS:
HapyHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOrus — HayKa O pa3BUTHH
opranu3mMoB. Mopgoecenez — o0na u3 enasuwvix npooiem smopuonocuu. Konyenyus mopgocenos
u moodenu mopgozeneza. Craguu sMOpuoreHe3a KUBOTHBIX (Ha MpuMepe JArymku). Ipodnenue.
Tuner qpoOnenus. Jemepmurnupoeannoe u HedepmMuHuposannoe opoonenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH APOOIEHUST MIIEKOMUTAIOMIMX. 3apOJIbIIIEBbIe JTUCTKU (TaCTPYJISLIHS).
3akilaJka OpraHoOB M TKaHEW U3 3apOJBIIIEBBIX JIMCTKOB. B3amMHoOe BiHsHUE wyacTei
pa3BUBAIOUIETOCS 3apojbiiia (3MOpUOHANbHAST MHAYKIMS). 3akiajka IUJIaHa CTPOEHUS
JKUBOTHOTO KaK pe3yJbTaT MEPAPXUUYECKUX B3aUMOJECHCTBUM TeHOB. BiusHue Ha
SMOpPHOHAIBHOE PA3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButHe xuBOTHBIX. [locTamMOpuonanbHBI mepuon. IIpsmoe u Hempsmoe
pasButue. PasButue c metamopdo3oM y OECMO3BOHOUHBIX M TO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHHE TMPSMOTO U HEMPSIMOTO PA3BUTHS, UX PACTPOCTPAHEHHUE B MPHUPO/IE.
Tuner pocta >XKUBOTHBIX. DaKTOPBI PEryJSIIIUU pPOCTa JKUBOTHBIX M yejoBeka. Craaun
MOCTAMOPHUOHATBHOTO PAa3BUTHUS Y JKMBOTHBIX M 4elnoBeka. [lepuoapl OHTOTEHE3a YenoBeKa.
Crapenue U cMepTh Kak OMOJIOTUYECKUE TTPOIECCHI.

Pa3smuoxxenue u pasButue pactenuii. ['ametrodpur u crnopodur. Meiio3 B KU3HECHHOM
nukie pacteruii. OOpa3oBaHue cmop B Tpollecce Meio3a. ['aMeTroreHe3 y pacTeHU.
OmnogoTBOpEHNE W Pa3BUTHUE PACTUTEIBHBIX OPraHU3MOB. J[BOITHOE OIUIOJOTBOPEHUE Y
L[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJssiliud OHTOTEHEe3a Y PACTEHUN U KUBOTHBIX.

JdemMoHcTpanun



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

Tabmuns! 1 cxeMsl: «BeretatuBHOE pa3sMHOXKEHUEY, « TUIIBI OECTIONOr0 Pa3MHOKEHUY,
«PazMHOXEHNE XJTaMUIOMOHa/bDy, «Pa3MHOXeHue -3BTIIeHb», «Pa3MHOXEHUE TUAPBDY,
«Meiio3», «Xpomocombl», «l'ametorenes», «CrTpoeHue SUIEKICTKH M CIIEPMATO30UJIa»,
«OcHOBHBIE cTaguu OHTOreHesa», «lIpsmoe u Henpsmoe pasButue», «Pa3Butme Mmaickoro
Kyka», «Pa3zButre capanum», «Pa3Butue narymkmn», «/{BoitHOe OIIOOTBOPEHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHHe CeMsIH OJHOMOJBHBIX U JABYAOJBHBIX PAacTeHHID», «KU3HEHHBIM LUK
MOPCKON KamycTbl», <«OKU3HEHHBIM ULHUKA MXa», <OKW3HEHHBIM LHUKI [alOPOTHHUKAY,
«K13HEeHHBIN UK COCHBDY.

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpOIpemapaThl  SHICKICTOK U
CIIEpMAaTO30U 0B, MOAENb « L {MKII pa3BUTHS JIATYIIKI.

JlaGopatopuas padora Neld4 «M3ydyeHue CTpoeHHs] TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

IIpakTuyeckas paGora Ne6 «BrisiBIeHHE TIPU3HAKOB CXOJCTBA  3apOJIbILICH
MMO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopHas padora Nel5 «CrtpoeHne opraHoB pa3MHOKEHUS BBICILIMX PACTEHUI».

Tema 11. 'eHeTMKa — HAYKa 0 HACJIEJICTBEHHOCTH U M3MEHYMBOCTH OPraHU3MOB (2
1)

Hcropust cTaHOBIEHUS M Pa3BUTHUS T'CHETHKU Kak Haykdh. Paboter I'. Mennens, I'. ne
@pusa, T. Moprana. Posib oTedecTBEeHHBIX Y4YEHBIX B pa3BuUTUM reHeTuku. Paborer H. K.
Kounsnosa, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbIE T€HETUYECKHUE MOHATHUS U CUMBOJIBL. ['OMOJIOrMUHbBIE XPOMOCOMBI, aJlIeJIbHbIE
IeHbl, aJbTEPHATHUBHbIE NPU3HAKH, JOMUHAHTHBI M pELECCUBHBbIN NpU3HAK, TOMO3HIOTA,
reTepo3uroTa, YMcTasi JUHUS, THOPUABI, TeHOTHN, (eHoTun. OCHOBHBIE METOJbI T€HETUKHU:
rUOpUI0IOTHYECKHH, IUTOJOTUYECKUI, MOJIEKYJIIPHO-T€HETUUECKU .

JdemMoHcTpanun

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. M. Basunos, A. H.
benoszepckuii, I'. 1. Kapneuenko, FO. A. ®unumuenko, H. B. TumogeeB-PecoBckuii.

Tabnuubl 1 cxembl: «MeTo bl TeHETUKIY, « CXeMBbI CKpe IIUBAHUSD.

JlaGopaTopuas padora Nel6 «/Ipo3odmia kak 00bEKT TeHETHYECKUX HCCIIEIOBAHHI.

Tema 12. 3akoHomepHocTH HacjaeacTBeHHOCTH (10 1)

Monorubpuanoe ckpemuBanue. llepBblii 3akoH MeHaenss — 3aKOH €IUHOO0Opasus
rubpuaoB nepBoro noxojeHus. IIpaBuno nomuHupoBanus. Bropoit 3akon MeHaens — 3akoH
paciieruieHus npu3HakoB. [{uTonorunueckne 0CHOBEI MOHOTUOPHUIHOTO CKpelrBaHus. [ umnoresa
YUCTOTHI FAMET.

AHanmusupyromee — ckpemuBaHue.  IIpoMexyTOuHBI — XapakTep — HaclIeAOBAHMS.
Pacuieniienne npu3HakoB pU HETIOJTHOM IOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HaCJIeI0OBaHUS MPU3HAKOB. LlUToNOrnueckre OCHOBBI TUTHOPUAHOTO CKPEIMBAHHUA.

CuemnnenHoe HacnenoBaHue npusHakoB. PabGotst T. Moprana. CremieHHoe
HAacleJOBaHUE TEHOB, HapyIICHHWE CLEIUICHUS MEXAy TIeHamMu. XpOMOCOMHas Teopus
HAaCJIEICTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIN MEXaHM3M OIpEJEIeHUs IMojia. AyTOCOMBI U TOJOBbBIE
XpoMOCOMBI. ['OMOramMeTHbIi M TreTeporaMeTHbIM I1oJ. ['eHeTHdecKas CTPYKTypa IMOJIOBBIX
xpomocoM. HaciienoBanue npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cuctema. [lmeloTponuss — MHOXKECTBEHHOE JEWCTBUE TEHA.
MHOKeCTBEHHBI ajuienu3M. B3auMoaelcTBue HeauIeNbHBIX TeHOB. KOMIUIEMEHTapHOCTb.
Onucras. [lonumepusi.

['eHeTnuecknii KOHTPOJIb pPa3BUTUSA pACTCHUM, XUBOTHBIX M YEJIOBEKa, a TaKxKe
(U3HMONIOTUYECKUX TIPOIECCOB, TOBEACHUS W KOTHUTUBHBIX QYHKIWH. [‘eHeTmueckue



MEeXaHU3Mbl CUMOMOI€HEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SMH — IApa3sUT» U «XO35IMH —
MUKpoOHnoM». ['eHeTuUecKne acreKThl KOHTPOJISI M U3MEHEHUs HACJIeICTBEHHOW HH(pOPMAIH B
MMOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanumn

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmune! u cxemsl: «llepBbiit 1 BTOopoii 3akoHbl Menaens», « Tpetuil 3akon Menaens»,
«AHnanusupyroniee ckpemuBanne», «Henonnoe noMmuanpoBanuey, «CHENIEHHOE HACIEI0BAHUE
MPU3HAKOB y Ipo3oduisn», «['eHeTnka nonay, «Kapuotumn yenosekay, «Kapuotun apo30huisn,
«Kapuotun ntuiisl», « MHOXECTBEHHBIN aienn3m», « B3auMojieiicTBue reHoB».

O6opynoBaHue: MOJENb ISl IEMOHCTPAIIMHM 3aKOHOB €IMHOO0Opa3usi THOPUIIOB TIEPBOTO
MOKOJICHUSI W PaCLICIUIEHUs] MPU3HAKOB, MOJENb JJI JIEMOHCTpAllMK 3aKOHAa HE3aBHCHUMOIO
HaclieJ0OBaHUs MPU3HAKOB, MOJIEIb /IS IEMOHCTPAIUU CLEIIEHHOTO HACJIEA0BaHUs IIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoIpenapar: «/Ipozodunay.

IIpakTuyeckas padora Ne7 «l3yueHue pe3ysnbTaTOB MOHOTMOPHIHOTO CKPEIINUBAHUS Y
Ipo30(UIBD.

IIpakTuyeckas padora Ne8 «l3yueHue pe3ynbTaTOB AUTMOPUIHOIO CKPELIMBAHUS Y
JPO30(HITBD).

Tema 13. 3akoHOMepHOCTH U3MEHYMBOCTH (6 1)

B3aumoneiictBue reHotumna u cpeabl npu GopmMupoBaHHHM (GeHoTuna. VM3MeHUHBOCTh
NIpu3HAaKoB. KauecTBeHHBIE W KOJWYECTBEHHBIE IIPU3HAKUM. Buasl W3MEHYMBOCTH:
HEHACJICICTBEHHAsI U HACJICACTBEHHAS.

MonudpukaunonHas U3MeHYUBOCTb. Poiib cpeapl B OPMUPOBAHUM MOJIUPUKALTMOHHON
n3MeHunBOoCTH. HopMma peakiuu npusHaka. BapuanvoHHBIA ps W BapualnmoHHasi kpuas (B.
Noranncen). CoiicTBa MOIU(DUKAIIMOHHOW N3MEHYUBOCTH.

T'enorununueckas wu3sMeHUYHMBOCTH. (CBOWMCTBA T'€HOTUIIMYECKOW H3MEHUYHMBOCTHA. BHUIBI
F€HOTUIIMYECKOW U3MEHYUBOCTU: KOMOMHATUBHASL, MyTallHOHHASL.

KomOunatuBHAsE N3MEHYUBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTH. Posib KOMOMHATUBHOI M3MEHUYUBOCTH B CO3JaHUM I'€HETUYECKOTO pa3HO0Opasus
B IIpejesnax OJHOrO BUA.

MyTauroHHass W3MEHYMBOCTb. BHUABI MyTalMii: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYUUMPOBaHHbIE MYyTalUU. SAepHbIE U LHUTOIJIA3MAaTHYECKUE MYTaIlHUH.
ComaTtnyeckue W MOJOBble MyTauuu. [IpuyuHBl BO3HUKHOBEHHS MyTalui. MyTareHol U HX
BJIUSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTALlMOHHOTO Ipolecca. 3aKOH IOMOJOTHYECKUX
psanoB B HacinenctBeHHoW wusmeHunBoctu (H.M. BaBunoB). BHesaepHas H3MEHUYMBOCTH H
HAaCJIEICTBEHHOCTD.

Onucenemuka u >nUEHOMUKA, POIb INUSEHEMUYECKUX (AKMopos 6 HACIe008aHUU U
USMEHYUBOCINU (PEHOMUNUYECKUX NPUSHAKOE Y OP2AHUMOS.

JdemoHcTpanun

IToptpetsi: I'. ne ®pus, B. Moranucen, H. . Bapunos.

Tabnunpel u cxembl: «Buabsl u3MeHUHBOCTHY, «MoaupuKkanuoHHAs H3MEHUYHBOCTDHY,
«KoMOnHaTUBHAsT ~ HU3MEHYHMBOCTDHY, «Metio3y, «O11og0TBOPEHUEY, «['eHeTnueckue
3a00JieBaHUs YesloBeKa», « Buapl MyTanuii».

O6opyoBaHue: >XKuUBble U TepOapHble 3K3EMIUISIPbl KOMHATHBIX PACTEHHUH, PUCYHKH
(poTorpadum) KUBOTHBIX C Pa3TMYHBIMUA BUJAMU H3MEHYHBOCTH.

JladopaTopuasi padora Nel7 «MccnenoBaHnue 3aKOHOMEPHOCTEH MOJAM(DUKAIIMOHHOMN
n3MeHuYuBOCTH. [locTpoeHrne BapualluOHHOTO psijia U Bap UAIIMOHHOUN KPUBOI.

IIpakTtuueckass padora Ne9 «Myrtauum y  Apo3opuibl  (Ha  TOTOBBIX
MUKpOTpenaparax)».

Tema 14. I'eneTnka yesoseka (13 1)

Kapuorun uenosexka. MexayHapoaHas mporpaMma HMCCIEIOBaHUsS TE€HOMa YeEJIOBEKA.
MeTonbl U3yueHHs] TEHETUKHU YeJIOBEKa: TeHealorn4ecKui, OJM3HEOBBIM, IIUTOTeHETUYECKHH,



MONYJISIIUOHHO-CTATUCTUYECKAM, MOJIEKYJISIpHO-TeHeTHYeCKU. COBPEMEHHOE OIIPE/EICHUE
TFE€HOTHIA: TOJIHOTEHOMHOE CEKBEHUPOBAaHKUE, FTEHOTUITMPOBAHKE, B TOM unciie ¢ nomousto [11IP-
ananu3a. HacnenctBennsie 3a005ieBaHUs YellOBEKa. | eHHbIE M1 XpOMOCOMHBIE 00JIE3HH YeIOBEKa.
Bosie3nn ¢ HacieACTBEHHOM NpeapacroyiOKeHHOCThIO. 3HAYEHHWE MEIUIMHCKOW TeHETHKH B
MpEeIOTBPAIlEHUN U JICUEHWU TI'eHEeTHYeCKUuX 3a0ojieBaHUM uyelioBeka. MeaHuKo-reHeTHUYECKOoe
KOHCyapTupoBaHue. CTBONIOBBIE KIETKU. I [OHATHE «T€HETHUECKOTO IPpy3a». DTUYECKHUE aCIEKTHI
uccie10BaHui B 00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (GakTopbl MOBHILICHHONH YyBCTBUTENIBHOCTH YeNOBEKa K (U3UYECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpyKarouei cpeasl. ['eHeTHdeckas NpeApacroaoKeHHOCTb
YeJI0BEKA K MATOJIOTUSM.

JdemoHcTpanuu

Tabmumel u cxemsl: «Kapuotun denoBeka», «MeTobl U3yUEHHS] TEHETUKH YEJIOBEKaY,
«I"eneTnueckue 3a00J€BaHUS YETIOBEKAY.

IIpakTuyeckas pa6ora Nel0 «CocTaBieHue U aHaJIU3 POJOCIOBHOWY.

Tema 15. Cesiekuusi opranusmos (4 4)

JlomecTukanus M celeKkuus. 3apoXkACHHE CeNeKUUMu U aomectukauuu. Yuenue H. U.
Basuiiosa o LleHTpax mpoucxoxaeHus 1 MHOT000pa3us KyJIbTypHBIX pacTeHui. Ponb cenekuun
B CO3JaHUM COPTOB pacTeHUW U MOpox KUBOTHBIX. CopT, nopoaa, IUTaMM. 3aKOH
FOMOJIOTMYECKUX PSAIOB B HacjeAcTBeHHON u3MeHunBoctu H. M. BaBuiioa, ero 3HaueHue aiis
CEJIEKI[MOHHOM paboThI.

Metonsl  cenekuuoHHOW — pa®oTbl.  MckyccTBeHHbII — OTOOp:  MaccoBbli U
WHJMBHUAYyaIbHBIA. OTanbl KOMOWHAIIMOHHOW CeJeKuuu. VcmpiTaHne mnpou3BOIUTENCH IO
moToMCTBY. OTOOp IO TEHOTHIy C ITOMOIIBI OIIGHKH (EHOTHIA MOTOMCTBA W OTOOp IO
TFEeHOTHUITY ¢ moMolkto aHanuza JJHK.

HcKycCTBEHHBIM MyTareHe3 KakK METOJl CEJICKIIMOHHOW paboThl. PanuanuoHHBId U
XUMHYECKHI MyTareHe3 KaK HCTOYHHUK MyTaluid y KyJbTYpHBIX (OopM OpraHu3MOB.
Hcnonb3oBaHWEe TE€HOMHOIO pENAaKTUPOBaHMS M MeToa0B pekomMOuHaHTHBIX JHK nans
MOJTyYEHHUS HCXOAHOIO MaTepuaa JJis CeJIeKIHH.

[Tonyuenne mnonuruionnoB. BHyTpuBuaoBas ruOpumuzanus. bau3zkopoacTBeHHOE
CKpEIMBaHKE, WK MHOpUIUHT. HepoacTBeHHOE CKpelMBaHue, Uiau ayTOpuauHr. I'eteposuc u
ero npuuyuHbl. Mcnonb3oBaHue rerepo3uca B cenekiuuu. OtnanéHHas ruOpuau3anys.
[Ipeononenue Oecroausi MEXBUAOBBIX THOpUIOB. JIOCTHMXKEHHS CeNEeKIMH pacTeHHH U
KUBOTHBIX. «3€1€Has pesoioyusiy.

CoxpaHeHue M M3y4YEeHHE N'eHETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUN M MX JUKHUX
poauuen A co3JaHusl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO03AHCTBEHHBIX KYJIbTYp. M3yuenue,
coXpaueHue U ynpasieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMDBICIOBbIX
HCUBOMHBIX 8 YENAX VAVUULEHUS CYUeCMBYIOWUX U CO30AHUsl HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM Yucie ¢ NpUMeHeHUueM CO8PEMEHHbIX Memo008 HAYYHLIX UCCIe008aHUL, Nepedosblx udell u
NnepcnekmueHbIX MexHoJI02Ul.

JdeMmoHcTpanumn

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. [[. Kapneuenko, II. I1. Jlykpanenxo, b. JI.
Acraypos, H. bopnoyr, . K. benses.

Tabmuie! u cxeMmsbl: «LIeHTpBI TPOUCXOXKIECHUS U MHOT000pa3ust KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTUYECKHUX PsIIOB B HACJIEACTBEHHOW H3MEHUYUBOCTH», «METOIbl CENeKLHUUN»,
«OTtnanénnas rudpuan3anus», «K MyTareHes.

JlaGopaTopnas padora Nel8 «M3yueHue cOpTOB KyJBTYPHBIX PAacTEHUU M TOPOJ]
JIOMAIIHUX KUBOTHBIX.

JlaGopaTtopuas padora Nel9 «l3yueHne METOIOB CEIEKIMU PACTEHUI.

IIpakTnueckas padora Nell«lIpuBuBka pacTeHui».



Ikckypeusi «OCHOBHBIE METOJBI M JIOCTH)KCHUSI CEJIEKIIUM PACTEHUN M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 ()epMy, COPTOUCHBITATENbHBI Yy4acTOK, B TETUIMYHOE
XO03SIICTBO, B 1a0OPaTOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTeXHO0J0rusl U CHHTeTHYeckasi OuoJiorus (4 4)

OOBEKThI, WCIOJB3yEeMble B OMOTEXHOJOTUM, — KIETOYHBIE W TKAHEBBIE KYJIBTYPHI,
MUKPOOPTraHM3Mbl, HMX XapaKTepUCTUKa. TpaaulMOHHAsE OHOTEXHOJIOTHS: XJeOomeueHue,
MOJTyYeHHEe KUCIOMOJIOYHBIX TPOIYKTOB, BUHOAENUE. Mukpoouomornueckuii cuaTe3. OOBEeKTHI
MHUKpPOOHOIOTHYECKUX TexHoIorui. [Ipon3BoacTBO OeIKa, aMUHOKHUCIOT M BUTAMUHOB.

Co3nanve TEXHOJOTMH M  HMHCTPYMEHTOB  LIEJICHANIPABJICHHOTO HM3MEHEHUs U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MTOJIYUYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIINX
HE BCTPEYAIOIINECS B MPUPOJIC OMOCUHTETHUCCKUE Ty TH.

Knerounass unxxenepusi. MeTosibl KyJbTyphbl KJIETOK U TKAHEW PACTEHUU U KUBOTHBIX.
Kpuobanku. Comartnueckass THOpUAM3AIMS W COMATHYECKUH sMOpuoreHne3. lcmosb3oBaHue
rariou0B B CEIEKUUHU paCTeHUU. [lomyuenue MOHOKIOHANbHLIX anmumen. HcnoavzosaHnue
MOHOKNIOHANLHBIX U NOJUKTOHANLHBIX aHmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJJOTBOPEHHUE.
PexoHCTpyKIMsL SIMUEKIETOK M KIOHHUPOBAHUE JKUBOTHBIX. METOJ TpaHCIUIAHTALMU SlEp
KIETOK. Texuonocuu 0300poeieHus, KyIbMUBUPOBAHUS U MUKPOKIOHAILHO2O PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasI U Te€HHas WHKeHepusl. VICKyCCTBEHHbIN CUHTE3 I'eéHa U KOHCTPYHPOBAHUE
pekomOunanTubix JIHK. Cozoanue mpanceennvix opeanuzmog. JlOCTHXEHUS U TIEPCIIEKTHUBBI
XPOMOCOMHOM M TE€HHOM WH)XEHEPUH. OKOJOTMYECKHE U JTUYECKHUE MpOoOJeMbl TE€HHOM
WH)KCHEPUHU.

Menunuackue  OuorexHosmoruu. I[loctreHomHass nudpoBas  mMenunmHa.  [TIP-
TUArHoCTHKa. MeTabOoJOMHBIM aHaIM3, TCHOLICHTPUYCCKUM aHAJIM3 IMPOTEeOMa 4YeIOBEeKa s
OLICHKU COCTOSIHUS €ro 30pOBbsl. Mcronb30BaHne CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka.
3D-Ouounkenepusi Uisi pa3pabOTKH (PyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3MaHUs KOMIUJIEKCHBIX TKAaHEH COYeTaHWEM TEXHOJOTHH TpEXMEPHOTO OWONPUHTUHTA H
ckaddonauHra A1 peHIeHHs 3a71a4 MepCOHATN3UPOBAHHON MEIUIIMHEI.

Co3naHue BEKTOPHBIX BAKIWH C LENbI0 OOecredeHuss KOMOMHUPOBAHHOW 3alIUTHI OT
Bo3Oyauteneit OPBU, ycraHOBIeHHE MOJEKYISIpPHBIX MeXaHU3MOB (yHKImoHupoBanus PHK-
COJIep>KalllX BUPYCOB, BBI3BIBAIOLIMX 0COO0 OMacHbIe 3a00JI€BaHUS YET0BEKa U )KUBOTHBIX.

JdemoHcTpannu

Tabmuupt w  cxembl: «Mcrmonp3oBaHME MHUKPOOPTaHU3MOB B IPOMBIIIICHHOM
MPOU3BOJICTBEY, «KileTouHas nHx)eHepus», «[ 'eHHast HHXXEHEPUs».

JladopaTopnas pa6ota Ne2() «3yuenue o0beKTOB OMOTEXHOJIOTUI.

IIpakTnuyeckas padora Nel2 «IlosmydeHre MOJIIOYHOKHUCIIBIX IPOLYKTOBY.

Jkckypeusi «brotexHoorus — BaKHEWIIas MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTHU
(Ha GMOTEXHOJIOTUYECKOE TPOU3BOJICTBO ).

11 KJIACC
11 xmacc — 102 gaca (3 gac B HeeMI0)

Tema 1. 3apoxaeHune U pa3BuTHE IBOJIOLNOHHBIX NPeACTABJICHUI B Ouog0run (44)

OpomtonimonHass teopust Y. JlapBunHa. [Ipenmochuiku BO3HMKHOBEHHUS JIapBUHU3MA.
’Kuznb 1 HayuHas aesrenbHOCTh Y. JlapBuHa.

JBwxymme cwibl dBojoIMUH BuaoB 1o Y. JlapBuHy (BbICOKass HWHTEHCHBHOCTD
Pa3MHOXKEHHSI OpPraHW3MOB, HACJICJACTBEHHAs HW3MEHYHBOCTh, OOphOa 3a CYIIECTBOBAHME,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopminenne cunretndeckoid Teopuu sBomouuu (CTD). HeittpansHas Teopus
sBotonnu. CoBpeMEHHasl HBONIOLMOHHAS OHOJOTHS. 3HAYeHHE SBOJIOLNMOHHON TEOpUU B
(hopMUpOBaHHH €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA.



JdemMoHcTpanuu

[Toptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, K. Kiosbe, Y.
HapsuH, C. C. YetBepuxos, U. 1. llImansraysen, Jxx. Xonaein, J1. K. benses.

Tabmuupl u cxembl: «Cuctema xuBoi npupozsl (mo K. Jlunuer)», «JlecTHuia x’uBbIxX
cymectB (mo Jlamapky)», «MexanusMm (GopMUPOBaHUS NPUCIIOCOONIEHUH Yy pacTeHuil u
KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxoaxu Y.
Hapsuna», «Dopmbel 60prOBI 3a cymiectBoBaHue», «llopoasr romy6eit», «Muoroobpasue
KyJbTYpHBIX (hopM KamycTh», «[Iopoabl JOMaAMIHUX KUBOTHBIX», «CxemMa 00pa30oBaHUsI HOBBIX
BuaoB (o Y. JlapBuny)», «CxemMa COOTHOLIEHHUS ABUXKYIIMX CHJ 3BOJIONUN», «OCHOBHbBIE
MIOJIOKEHUS CHHTETUUECKON TEOPUH IBOJIIOLIMM.

Tema 2. Mukpo3BoJiionus 1 e€ pe3yabrathl (14 1)

[Momynsuus kak sjaeMeHTapHas equHuia 3Boiouud. CoBpeMEHHBIE METOJIbl OLEHKH
TeHEeTUYECKOro pa3HooOpasus U CTPYKTYphl nonyJssiiuii. I3mMeHeHue reHo(oH1a oMUY Kak
2JIEMEHTApPHOE 3BOJIIOIIMOHHOE SIBIEHHE. 3aKOH TreHeTuueckoro paBHoBecusa J[Ix. Xapau, B.
Baitn6epra.

OnemeHTapHble (aKTOpbl (IBUXKYILME CHJIbI) SBOJIONUU. MyTallMOHHBIA HpoLecc.
KombOunaTtuBHass u3MeHUMBOCTh. [lpeii) reHoB — ciydyaliHble HEHaNpaBlIeHHbIE W3MEHEHHUS
4acToT ajyuienedl B momyisnusax. OddekT ocHoBatens. Dpgexm OymwulLiouHO2O0 20pabLIUKA.
CHuoiceHue eceHemuuecko2o pasHoobpaszus: npudunsl u ciredocmeus. Illpossnenue 3pgexma
opeliha 2eHo8 6 Oombwux u Mmarvlx nonyaayuax. Murpanuu. V30msmus mOMyJsImii:
reorpaduyeckas (IpOCTPaHCTBEHHAs ), Onoornieckas (penpoayKTHBHAS).

EctectBeHHbIil 0T00Op — Hampapistoumi (axktop sBosronuu. POPMbI €CTECTBEHHOI'O
oTOOpa: ABWKYIIMHA, CTAOWMIU3MPYIOIIUH, pa3pbiBatomuid (qu3pynTuBHBIN). [lomoBoii oTOOp.
Bo3HukHOBEHUE U 3BOJIOLMS COLIMAIBHOTO MOBEIEHUSI )KUBOTHBIX.

[IpucrnocoOneHHOCTh OPraHU3MOB KakK pe3yJibTaT MHUKPOAIBOMIOIMHU. BoO3HHMKHOBEHHE
pUcHocoOaeHuil y opranuzMoB. Apomopdo3sl 1 uauoanantanuu. [Ipumepsl npucnocoOaeHui
y Opranu3MoB: Mopdosoruueckue, QU3NOIOTHYECKUE, OHOXMMHUYECKHE, MOBEICHUECKHUE.
OTHOCHUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u crtpykrypa. BunoobpasoBaHue Kak pe3yJabTaT MUKPOABOJIIOLHUU.
Wzonsmus — ximroueBoit gakTop BHmooOpaszoBaHusa. Ilytu m cmocoObl BUA00Opa30BaHUS:
ajyionarpuyeckoe  (reorpaduueckoe), CHUMMIATPUUYECKOE (DKOJIOTMYECKOE), «MIHOBEHHOE
(monumonaAn3aIms, THOpuaAn3anus). JJIuTeTbHOCTh IBONIOIMOHHBIX MPOIIECCOB.

MexaHu3Mbl QOPMUPOBAHUS OMOJIOTHYECKOTO Pa3HO0OpasHsl.

Ponb »BomrOnMOHHON OHONOrMM B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHUS
O6uropa3zHoo0pas3uss. MHUKpO3BOMIONMS U KOABOJIOLHMSA NApa3sUTOB M UX XO03s5€B. MeXaHHU3Mbl
(hopMHUpPOBaHHS YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanun

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

Tabmunpel u cxembl: «MyTalmoHHas HM3MEHUUBOCTBHY, «llomynsMoHHas CTPyKTypa
Buga», «Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JBHXKyIIHMe CHUIIBI SBOJIOLUN,
«OKoJIOrMyecKasl M30JISILIMs MOMyJISIUM ceBaHCKOM Qopenn», «l'eorpaduueckas H30IALUSL
JUCTBEHHUIIbI CUOUPCKOM U JIMCTBEHHULIBI JaypcKoiy, «IlomysiiinoHHbIe BOJIHBI YUCIEHHOCTH
XUIIHUKOB M JKepTB», «(CxeMma NeWCTBHS €CTECTBEHHOro orOopa», «Dopmbel 00pwrOBI 3a
CYILIECTBOBAHUEY, «NuaycrpruanbHbIi MEJTaHU3M, «Kusbie HCKOTIa€MbIE»,
«ITokpoBuTENbCTBEHHAsI OKpacka XKUBOTHBIX», «llpemynpexxnaromias oOkpacka MKUBOTHBIXY,
«Dusnonoruueckue agantanuny, «[IpucnocobIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CTpykTypa Buaa B mnpupoae», «CrocoOsl
BUJI000pa3oBaHus», «l'eorpaduueckoe BHuIooOpa3oBaHMEe TpEX  BUIOB  JIAHABIIICHY,
«IJKoyoruyeckoe BHUJI000pa3oBaHKEe BHJIOB CHUHULY, «[lomumiouasl pacrenuit», «KamyctHo-
peIeUYHBII THOPHTY.



O6opynoBanue: repbapuu pacTeHUM, KOJUICKIIMH HACEKOMBIX, dydesa MTHUIl U 3BepeH ¢
IpUMepaMu pa3iNYHbIX MPUCIOCOONIEHUH, dYydena MTULl U 3Bepell pasHBIX BHUAOB, repbapuu
pacTeHui ONMU3KUX BUAOB, 00pa30BaBIINXCS PA3TUYHBIME CIIOCO0AMHU.

JlaGopaTopuasi padoTa Nel«BbIsBlIeHHE H3MEHYUBOCTH Y 0CO0€H OJHOTO BUIAY.

JladopaTopnasi pa6ora Ne2 «IIpucrocoOneHuss OpraHM3MOB U WX OTHOCHTEIbHAs
11e71eCO00Pa3HOCThY.

JladopaTopuasi pa6ora Ne3 «CpaBHeHHE BUOB IO MOP(OIIOTHUECKOMY KPUTEPHIO.

Tema 3. Makpo3BoJirouns u eé pe3yabTathl (6 1)

Metonsl u3yueHuss MakpolBoyironMH. IlaneoHTosornyeckue MeETOIbl  M3YyYEHHs
sBomtonuu. [lepexoansie GhopMbl U puoreHeTHYECKHUE PAIbl OPTaHU3MOB.

buoreorpaduueckue Mertonsl u3ydeHus osBoiouud. CpaBHeHue @uopbl U (payHBbI
MaTepUKOB U OCTpOBOB. bruoreorpaduyeckue obnactu 3emau. BUapl-sHIEMUKH U PETUKTHI.

OMOpPHOJIOrHYEeCKHEe U CPaBHUTEIBHO-MOP(HOIOrHYECKUE METOJIbI M3yUYE€HUS 3BOJIOLNH.
I'eneTnyeckne MeXaHM3Mbl 3BOJIOLUU OHTOTE€HE3a U TOSABJICHHUS HBOJIOLUOHHBIX HOBIIECTB.
I'oMosiornuHble ¥ aHAJIOTMUYHbIE OpraHbl. Py luMeHTapHble opraHbl U aTaBU3Mbl. MOJIEKYJISIPHO -
reHeTUYeCKHe, OHOXMMHUYECKHE M  MaTeMaTUYeCKue METOAbl M3YyUYEHHsS  HBOJIIOLMU.
I'omonornunsie reHsl. COBpeMeHHbIE METO/IbI TOCTPOCHUS (PUITOTEHETHUECKUX J1IePEBbEB.

XpOMOCOMHBIE MyTaIlMU U 3BOJIIOLIMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (TpaBWiIa) OdBOMOUUU. [Ipunyun  cmeuvt  yHKYuUil.
HeoOpaTtumocTs 3Botonnu. AnantuBHas pajguanns. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUH.

JdemMoHcTpanuun

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, @. Mroinep, O. I'ekkeins.

Tabmune! u cxembl: «OUITOTEHETHYECKHH P JTOMIAIN», K ADXEONTEPUKCY, «3Bepo3yObie
smepb», «Creronedansy, «Puanodute»y, «CeMeHHbIe ManopoTHUKNY, «buoreorpadudeckue
30HbI 3emnn», «Jpelip xontuHeHTOB», «PenukThl», «HauanpHble cTaguu >MOPHUOHAIBLHOTO
pa3BUTHSA  IO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE M  AQHAJIOTMYHBIE  OPraHbD,
«PymumeHTb», «ATaBU3MBD, «XpPOMOCOMHBIE HAOOpbHI YeNOBEKa M MIMMIIaH3e», «lJaBHbIE
HaIpaBJIEHUS IBOJIIOLUNY, «O01I1e 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

ObopynoBaHue: KOJJICKIUH, repOapuy, MYJSDKM HCKOMAEMBIX OCTATKOB OPTaHU3MOB,
MYJISDKA TOMOJIOTUYHBIX, @HAJIOTMUYHBIX, PyJAMMEHTapHbIX OpPraHOB U aTaBU3MOB, KOJUIEKIUH
HaCEKOMBIX.

Tema 4. Ilpoucxo:xkaenue u pasputue ;xku3Hu Ha 3emute (15 4)

HayuHble TUmoTe3bl MPOUCXOXKACHHS >XKU3HU Ha 3emisie. AOHOTE€HE3 W TaHCIEepPMHUS.
JloHay4Hble TPEICTaBICHUS O 3apOKICHUHM >KM3HHU (KpealMoHu3M). ['mmore3a MOCTOSHHOTO
caMo3apoXaeHus KU3HU U e€ onpoBepxkeHue onvitamu @. Penu, JI. Cnamnanuany, JI. [lacrepa.
[IpoucxoxxaeHue )Ku3HU U acCTPOOUOJIOTHS.

OcHOBHBIE 3Talbl HEOpPraHWyeckod osBomtouuu. IlmaHerapHas (reojormyeckas)
ABOMIIONMSA. XHUMHUYECKas OHBOJIOLUUA. AOHOTeHHBIH CHHTE3 OPraHMYeCKHX BEIIeCTB U3
Heoprannueckux. Omeir C. Mumnepa u I'. FOpu. OOpa3zoBaHue MOIMMEPOB U3 MOHOMEPOB.
KoanepBatnas rumoreza A. WM. Onapuna, runote3a mnepBuuyHoro OympoHa Jx. XomnzaeiiHa,
renerudeckas runotesa ['. Mémnepa. Pu6o3umsr (T. Uek) u runoreza «mupa PHK» V. I'mnbepra.
dopmupoBaHue MeEMOpaH U BOSHUKHOBEHHE IPOTOKIIETKH.

HUcropus 3emumn u Meroasl €€ wu3ydeHus. Jckomaemple OpraHM4ecKHME€ OCTaTKH.
l'eoxpononmoruss u e€ wmetoasl. OTHOCUTENbHAass ©  aOCONIOTHAsS  TE€OXPOHOJIOTHS.
['eoxpoHonOrnyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbL, FTOXU.

HauansHnble sTanel opranndyeckoi 3Bosirounu. 1losBiieHrEe U 3BOIIONUSA MEPBBIX KIETOK.
Opomronus Merabonu3zMma. Bo3HukHOBeHHE MepBbIX SKocucTeM. CoBpeMeHHbIE MUKPOOHBIE
OMOMIEHKM Kak aHajor mepBbIXx Ha 3emie coodmecTtB. Ctpomaronutsl. [IpokxapuoTsl u
JYKapHOTBHI.



[Ipoucxoxaenue sykapuor (CUMOUOTEHE3). DBOITIONMOHHOE MPOUCXOKIECHUE BHPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTallbl HBOJIIOIUHM BBICHIUX pacTeHU. OCHOBHBIE apoMOP(O3bl PACTCHHIA.
Beixon pacrenust Ha cymry. [losBieHMe CHOpPOBBIX pPacTeHUHM M 3aBOCBAHWE HMHU CYIIH.
Cemennble pacTeHus. [IponcxoxaeHne NBETKOBBIX PaCTECHUM.

OcCHOBHBIE 3Tambl ABOJIOIHMH KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUTIOB. [lepBBie XOpa0BEHIE
KUBOTHBIE. JKU3Hb B BOJIe. DBOIIONHS MO3BOHOYHBIX. [Ipoucxoxaenne ampuOuii M penTHIINN.
[Ipoucxoxaenne miaekonurammux U nTul. [IpuHnun xmoyeBoro apomopdosza. OcBoeHue
0EeCII03BOHOYHBIMU Y TTO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTne xu3HM Ha 3emie MO 3paM U NEpUOAAM: apXel, IPOTepO30il, Male030H,
Me3030H, KaitH03011. O01as xapakTepucTHKa KiIuMaTa U reoJoTH4eckux mnpoueccos. [losBnenue
U paclBET XapaKTEPHBIX OPraHMU3MOB. YTJIeoOpa30BaHHE: €ro YCJIOBHUS U BIIHUSHHE Ha Ta30BbIN
COCTaB aTMOC(epHI.

MaccoBble BBIMUpPAaHUSI — DKOJOTMYECKHE KPHU3HCHI npouuioro. [IpuuuHel u ciencrBus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBINH SKOJIOTHUECKUN KpHU3HC, ero ocobeHHocTtH. [Ipobiema
coxpaHeHus 6mopazHooOpasus Ha 3emie.

CoBpemeHHas cucTeMa OpraHuYeckoro mupa. IIpuHnumnel knaccuukanuu OpraHu3MoB.
OcCHOBHBIE CUCTEMATUYECKHUE IPYIIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Hoptpetsr: @. Pean, JI. Cnannanmanwy, JI. [lacrep, . 1. Meunnkos, A. M. Onapun, [Ix.
Xonpeitn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Penny, «Cxema omnbita JI. [lactepa no uzyuenuto
caMo3apoxaeHus xku3Hm», «Cxema ombita C. Mumnepa, I'. FOpuy», «3JTtansl HeopraHu4eckoit
IBOIIOLMWY, «l'eoxpoHomoruueckas mkana», «HadanpHble 3Tanbl OpraHMYECKOW 3BOJIHOLHAWY,
«Cxema o00pa3oBaHUsl DJYKapuoT MyTEM cuUMOMOTeHe3a», «CHucTemMa >KUBOW MPUPOIBD»,
«Ctpoenne  Bupyca», «Apomopdossl pacteHui», «Punnodutey, «OAHOKIETOUHBIC
BoJopocin», «MHOTOKIETOUHblE Bojaopocian», «Mxu», «llanmopoTHukn», «l'onocemeHHbIE
pacteHus’», «Opranbl LBETKOBBIX pacTeHui», «CxeMa pa3BUTUS SKHUBOTHOTO MHpay,
«Apomopho3sl KUBOTHBIX», «lIpocreiimmey, «Kumeunomnonoctueie», «Ilnockue uepBm»,
«HneHucToHOTHEY, «Pb10BIY, «3€MHOBOJIHBIEY, «IIpecmpikarommecs», «IITuisy,
«Mnexonuraromue», «Pa3BuTHe JKM3HM B apXeuckou dpe», «Pa3BuTHE IKM3HM B
MPOTEPO30MCKONU 3pe», «Pa3BuThe KWU3HU B MNaAJCO30MCKOM 3pe», «Pa3BuTHE KXHU3HU B
Me3030HCcKOi 3pe», «Pa3Butue Ku3HM B KaliHO30Mckoil 3pe», «CoBpeMeHHas cucrema
OpPraHUYeCKOro MUPa».

ObopynoBanue: repOapud pacTeHUH pAa3IUYHBIX OTAEJIOB, KOJUIEKIMH HACEKOMBIX,
BJIQXKHbIE IIpernapaThl >KMBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMA HIJIOKOXKHX, CKEJIEThI
NO3BOHOYHBIX XUBOTHBIX, 4Yyye€ja NTUI[ U 3BEpei, KOJUIEKIUM OKAMEHEJIOCTEH, IMOJE3HbIX
MCKOIIA€MBbIX, MYJISKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryaiabHas jgadoparopHas padora Ne4 «Mopaenuposanue onbeitoB Muiepa—IOpu
10 U3YUYEHUIO0 AOMOT€HHOTO CUHTE3a OPraHMYECKUX COETUHEHHUH B IEPBUYHOI aTMOChepe».

JlaGopaTopnas paGora NeS «M3yueHue U onMcaHHWE HCKOMAEMBIX OCTATKOB JPEBHUX
OpPraHu3MOBY.

IpakTuueckass padora Nel «l3yueHue oCOOCHHOCTEH CTPOEHHS PACTEHUN Pa3HBIX
OTJIETIOBY.

IMpakTnueckass padora Ne2 «l3yueHue o0COOCHHOCTEH CTPOEHUS TO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. Ilpoucxo:xkaenue yeaoBeka — anrponorenes (10 v)

Paznensl u 3anaum anTponionoruu. MeTopl aHTPOIIOJIOT U H.



CraHOBIEHHE MPEICTABICHUNA O MPOUCXOXKJICHUU YEJIOBEKA. Pelurno3Hbie BO33pEHUS.
CoBpeMeHHbIE HayUHbIE TEOPUH.

CxoacTBo uenmoBeKa C JKUBOTHBIMU. (CHCTEMaTHyecKoe IMOJI0KEHHE YeJoBeKa.
CBuuerenbcTBa CXOJCTBA 4YEJIOBEKAa C JKUBOTHBIMU: CPaBHUTENBHO-MOP(OIOrHUEcKHe,
AMOpPHOJIOTUYECKHE, (PU3N0IOT0-OMOXUMHUUYECKHE, mMoBeAeHUYeCKue. OTiuumsi deloBeKa OT
KUBOTHBIX. [IpsMOXOKIeHNE U KOMIUIEKC CBS3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TrOJOBHOTO
MO3Ta U BTOPOM CUTHAJIbHON CUCTEMBI.

HBuxymme  cuibl  (pakToppl)  aHTpOINOTeHe3a: OWONOTMYEecKHe,  COIHATbHBIC.
CooTHoleHre OMOTOTMYECKUX M COITUABHBIX ()aKTOPOB B aHTPOTIOTCHE3E.

OcHoBHBIE CTaIMM aHTpOTIOTeHe3a. PaHHUE YenoBeKooOpa3Hbie 00e3bsHbI (IPOKOHCYITHI)
Y paHHHUE TTOHTUJIBI — OOIIHME MPEIKH YeITOBEKOOOPa3HBIX 00€3bsH | JTI0JICH. ABCTPATONUTEKH —
JIBYHOTHE Tpenku JoAeh. YeloBek yMmelnblid, MepBble M3TOTOBICHHS Opyauil Tpyna. YernoBek
MPSAMOXOSIIMI U MEepBbI BBIXOA JIojel 3a mpenensl AQpuku. YenoBek reinensoeprekuii —
o01IMi TpeI0K HeaHAepTaJIbCKOr0 YEJIOBEKa U YeJIOBEeKa pa3yMHOro. UenoBek HeaH1epTaabCKUil
Kak BHUJ JIFOJEH XOJOJHOro Kiumara. YeloBeK pa3yMHbId COBPEMEHHOTO THUIIA, JEHUCOBCKUUI
YeJI0BEeK, OCBOCHHE KOHTMHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka u najaeoreHOMHUKA.

DBOJIOLMSA COBPEMEHHOTO 4YelioBeKa. EcTecTBEeHHBIH O0TOOp B MOMYJNISAIMIX 4YeIOBEKa.
MyTanuoHHsli nponece U noauMophusm. [lonynsuoHHbIe BONHBI, Apeiid TeHOB, MUTpalus U
«3(dekT ocHOBaTEN D B MOMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue pacel. [lonarue o pace. bombmme pacel: eBporneougHas (eBpaszuiickas),
aBCTpaJo-HerpouIHas (PKBATOpHAIbHAs), MOHTOJIOWIHAs (Aa3MaTCKO-aMepuKaHcKas). Bpems u
MyTH paccelieHHs 4YeJoBeKa mno IuaHete. EauHCTBO 4yenoBeueckux pac. Hayunad
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucHocoOneHHOCT, 4YelnoBeKa K  pa3HbIM  YCIOBHUSM
OKpY’Karomie cpeapl. BausHue reorpaduueckoit cpeasl M japeiida reHoB Ha Mopdosoruo u
(bU3HOJIOTHIO YeTIOBEKA.

MexaucuurnianHapabie  MeToAbl B (pu3myeckor (OMOIOTUYECKON) aHTPOIOJIOTHH.
OBOJIOIIMOHHASA ~ AHTPONOJIOTUS W MAJICOAHTPOIOJIOTUS  YEJIOBEYECKUX  IMOIMYJISALHIA.
buoconuaneHble  uccienoBaHUs ~— OpUPOABI  YesjoBeka.  MccimemoBaHme — KO3BOJIIOLMU
OHMOJIOTUYECKOTO U COLMATBHOTO B YETIOBEKE.

JdemoHcTpanuu

IToptpersr: Y. JapBun, JI. Jluku, A. 1. Porunckuit, M. M. I'epacumos.

Tabmumpl u cxembl: «MeETONBI aHTPOIMOJOTUNY», «[ OJOBHOW MO3r 4YeIOBEKay,
«YenoekooOpazHbie 00e3bsHB, «CKEJIeT YeNOBeKa W CKeJleT IUMIaH3e», «PyauMeHTs u
aTaBU3MbD», «JIBWXKyIIMEe CHJIIBI AHTPOINOreHe3a», «ODBOJIOLIMOHHOE JPEBO  UEIOBEKaAY,
«ABcTpanonurex», «Henosek ymensiin», «emoBek NpsIMOXOAAINAN», «/JeHUCOBCKUN YEI0BEK»
«Heangepranbusy», «KpomanvoHus», «llpenku denoBekay, «ITambl 3BOJIOLHH YEIOBEKaY,
«Pacsl yenoBekay.

Ob6opyoBaHue: MyJIsHKH OKaMEeHeJIOCTe!, IPEeIMETOB MaTepUaIbHON KyJIbTyPbl IIPEIKOB
4yesoBeka, penpoaykiuu (dotorpaduu) KapTHH C  MHUQPOJIOTHYCCKUMH UM OHOJEHCKU MU
CIOKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaXOIOK MCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEIb Yeperna 4YejJoBeKa W Yeperna HIMMIIaH3€, MOJEIb KUCTH 4YelIOBEKa U
KUCTHU HIMMITIaH3€, MOJEIN TOpCa IPEIKOB YEIOBEKA.

JladopaTopnasi pabora Ne6 «l3ydeHne oCOOCHHOCTEH CTPOCHUS CKEJEeTa YeJIOBEKa,
CBSI3aHHBIX C MIPSAMOXOKICHUEM.

IMpakTnueckas padora Ne3 «l3yueHne 3K0OTOTHUYECKUX aJIallTAIIUI YETIOBEKaAY.

Tema 6. OJxosormssi — Hayka O B3aHMOOTHOLUIEHUSIX OPraHU3MOB H
HA/I0PraHU3MEHHBIX CUCTEM C OKpY:Kawwei cpenoi (3 4)

3apokaeHue W pas3BuTHE JKoyNoruu B Tpyaax A. ['ymGompara, K. @. Pynee, H. A.
CeBepuona, J. I'exkkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skosorun. CBA3b
9KOJIOTUH C JPYTUMHU HAyKaMH.



Metonas! skonoruu. IloneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTUU: NPUPOIHBIE U
naboparopHble. MoenupoBanue B 3KOJOTUM. MOHUTOPHUHT OKpY’KaIOLIEH Cpefibl: JIOKAIbHBIMH,
pETUOHAJIBHBIM U TT100AJIHHBIH.

3HAUEHUE DKOJOTUYECKUX 3HAHMUW I 4eJIOBEKAa. JKOJOTMYECKOE MUPOBO33PEHUE KaK
OCHOBa CBfA3€H YesoBeuecTBa ¢ Ipuponod. DopmMupoBaHHE HKOJIOTMYECKOM KyJIbTYpPHl H
9KOJOTHUYECKOW IPAMOTHOCTH HACEJICHMUS.

JdemMoHcTpanumn

[Hoptpetsr: A. I'ym6oapar, K. ®@. Pynse, H. A. CeBepuos, 2. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuubl 1 cxembl: «Pa3nensl 3KoI0THNY», « MeTobl sKomorhny, «CXxeMa MOHUTOPUHTA
OKpPY’KarOIIEeH cpeanh».

JladopaTopHasi pab6ota Ne7 «/3yueHne METO0B 3KOJIOTHUECKUX UCCIEIOBAHUI.

Tema 7. Opranusmsl u cpena oouranus (9 4)

Okomorndeckre (GakTopbl M 3aKOHOMEpHOCTHM HX JedictBus.  Kitaccubukarms
9KOJIOTHYECKUX  (pakTOpoB:  alOuoTruyeckue, OuOTHYECKME, aHTponoreHsele.  OOume
3aKOHOMEPHOCTH JeHCTBUS 3KoJornueckux (axkropos. [Ipasuno muaumyma (K. [npenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBpHOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue gaxkropbl. CBET Kak 3KoJorndeckuil pakrop. JleficTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIIEKTpPAa HA OpraHU3Mbl. DKOJIOTMYECKUE TIPYIIbl PACTEHUH M KUBOTHBIX IIO
OTHOILIEHUIO K cBeTy. CUrHajibHas poJib cBeTta. POoToneproIu3M.

Temneparypa kak skosjorumdeckuit (axrop. [lelicTBue TemmepaTypbl Ha OpPTraHU3MBI.
[ToMikmI0TEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxxHoCTh Kak sKkojoruueckuid dakrop. IlpucnocobneHus pacTeHH K MOIepKaHHIO
BojHOrO OanaHca. Kiaccudukanus pacTeHHid 10 OTHOIICHWIO K Boje. IIpucnocoOneHus
KUBOTHBIX K U3BMEHEHUIO BOJHOTO PEXHUMA.

Cpenpl 0OMTaHMSI OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3/YIIHAas, MOYBEHHAsA, I1yOuWHHAas
MO/ANOYBEHHAs, BHyTpUOpraHusMeHHas. DU3MKO-XHMUYECKHE OCOOEHHOCTH cpel OOMTaHus
opranu3moB. [IpucnocobneHuss OpraHu3MoB K ’KU3HU B pa3HbIX Cpeaax.

buonornueckue putmel. BHemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE W TOJUYHBIE
puT™BL. [Ipucnoco0IeHHOCTh OPTaHN3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBU M KHU3HH.

Xuznennsle opmbl opranu3moB. [lonstue o xu3HeHHO (opme. KusHeHHbIE (HOPMBI
pacTeHHii: nepeBbs, KyCTApHUKHU, KYCTAPHUYKHU, MHOTOJIETHHE TpPAaBbl, OJIHOJICTHHUE TPAaBBHI.
XKuznennole (GOpMBI KUBOTHBIX: THAPOOHMOHTHI, T'€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHHS U 00paza KHU3HU.

buotnueckue ¢aktopel. Buabl OMOTHMUECKMX  B3aUMOJEHCTBUN: KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOMO3 U ero gopmsl. [lapasutusm, koonepanus, MyTyaanu3M, KOMMEHCAIN3M
(xBapTHpaHTCTBO, HaxyieOHuMuecTBO). Herpoduueckne B3aumonelcTBUs  (TOMHMYECKHUE,
dopuueckue, ¢pabpuueckue). 3HaueHHE OMOTUYECKUX B3aMMOJCHCTBUH Ui CyIECTBOBAaHUS
OpPraHu3MOB B cpesie ooutanus. [IpuHIMI KOHKYPEHTHOTO HCKIIFOUEHUS.

JdeMmoHcTpanumn

Tabnuip! u cxembl: «kogoruyeckue (pakropb», «CBETOBON CHEKTP», « IKOJIOTHUECKUE
IPYIIBI )KUBOTHBIX 10 OTHOLIEHHIO K CBETY», « TE€IIIOKPOBHBIE JKUBOTHBIE», «X0JIOJHOKPOBHBIE
KHUBOTHBIEY», «DHU3MOJIOTMYECKUE aJanTallMd >KMBOTHBIX», «Cpeabl OOMTaHUS OPraHHU3MOBY,
«buonornyeckue puTMb», « X Ku3HeHHBIC POPMBI pacTeHHI», « KU3HEHHBIC (OPMBI )KHBOTHBIX),
«IJKOCUCTEMA IIUPOKOIMCTBEHHOIO Jieca», «JDKOcHCTeMa XBOMHOro jeca», «llenm nutanus»,
«XumHuuecTBoy, «Ilapazutuzmy», «Konkypenmus», « Cumonos», « KommeHcainzm».

O6opynoBanue: repOapuM pacTeHUl U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIUSHUIO
Pa3IMYHBIX  DKOJOTHYECKUX  (PaKTOpOB, TepOapuu  CBETONIOOMBBIX, TECHENIOOMBBIX U
TEHEBBIHOCIMBBIX PAaCTEHUHN, CBETOIIOOMBBIC, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHusi, repOapuu ¥ KOJUIGKIMH TEIJIOTIOOMBBIX, 3UMOCTOMKHX, MOPO30YyCTOHUYMBBIX
pacTeHuii, uyydeina NTUIl W 3Bepei, repOapuM pacTeHHUH, OTHOCAUIMXCA K THUrpopuUTaMm,



kcepouram, mezoduTaM, KOMHATHBIE PACTCHHUS [AaHHBIX TPYIN, KOJUIEKIUU >KHUBOTHBIX,
oOuTaONMX B pasHbIX cpefax, repbapuu ¥ KOJUIEKIMH PACTEHUH M JKUBOTHBIX, 00JIaJarolInX
YyepTaMu MPUCHOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBHH JKU3HHU, repOapuu u
KOJUICKIIMM PACTEHUN U SKUBOTHBIX PA3IMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIHH >KUBOTHBIX,
YYaCTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOJICHCTBUSX.

JladopaTopnasi pa6ora Ne§ «BreisiBieHHE NPHUCTIOCOOICHUN OPraHU3MOB K BIIUSHUIO
CBETa.

JlaGopaTopnas padora Ne9 «BbisiBIeHHE TPUCIIOCOOICHUI OPTraHU3MOB K BIIHSHHUIO
TEMITEpaTypbI».

JladopaTopHas padora Nel( «AHaTomMHueckue 0COOEHHOCTH PACTEHHUM U3 Pa3HbIX MECT
oOHUTaHHS.

Tema 8. JDxosiorust BUA0OB 1 nonyassuuii (9 1)

DKOJIOTUYECKHE XapaKTePUCTUKH TOMYJISsIuK. [Tomymnsmust kak Onosornyeckasi CucTeMa.
Pone HeomgHOpOTHOCTH Cpeibl, PU3NUECKUX OaphepoB U OCOOCHHOCTEH OWOJIOTHMH BHUJIOB B
(hopMHUPOBaHUH MPOCTPAHCTBEHHOMN CTPYKTYPhI MOMYJIsALUi. OCHOBHBIE TTOKA3aTEIU MOMYJISAIINH:
YUCJIEHHOCTb, TJIOTHOCTh, BO3pPACTHAs W TIOJIOBAsl CTPYKTypa, POXKIAEMOCThb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIUsL.

DkoJioruueckas CTpykTypa nomyssiiuu. OneHka 4MCIEHHOCTH MomyJsisuuu. JlmHaMuka
nonyJisiuuy U €€ perynsnus. buotnueckuil notTeHuan nonyiasauuu. MoaenupoBaHue JMHAMUKU
nonyysiuu. KpuBeie pocta uucneHHoctu mnonynsuuu. Kpusesie BbDKHBaHus. Perysius
YUCJICHHOCTH TMOMYJISIUI: poib (HAaKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
DKojoru4eckue crpaTeruu BuoB (r- u K-ctparerun).

[Tonatne 00 sKoJOTMYECKOW HUIIE BUAa. MecrooOuTaHnue. MHOromMepHas MOJEIb
skosnornyeckod Humu Jx.M. Xatunncona. Pa3zmepsl 3kosnorndeckoil Huiu. [loTeHinansHas u
peanu30BaHHasl HUIIU.

Bun kak cucrema momymisumii. Apeansl BUAOB. Buabl M MX JKM3HEHHBIE CTpAaTETHH.
DKOJIOTHUYECKHUE SKBUBAICHTHI.

3aKOHOMEPHOCTH TOBEJACHHUS W MUTpAlMii JKMBOTHBIX. bBHOJOTHMYECKHWE WHBA3UU
qy>KEpOJHBIX BUOB.

JdemoHcTpannu
IToptper: Ix. M. XaT4nHCOH.
Tabmurs! u CXEMBI: «IKOJOTUYECKUE XapaKTEPUCTUKU HOMYJISILIN,

«IIpocTpaHCcTBEHHAsT CTPyKTypa TOMyIsun», «Bo3pacTHple THUpaMHuIbl — TOMYJISIHIY,
«CKOpOCTh  3acelieHHs] TOBEPXHOCTH 3eMJM pa3IUYHBIMU OpraHm3Mammu», «Mojenb
skosioruyeckoit Humm Jx. M. XatauHconay.

ObopynoBanue: repbapuu pacTeHUN, KOJUICKIIUHU KUBOTHBIX.

JlabopaTopHas padora Nell «[IpucnocobneHust ceMsiH paCTEHUH K PacCEICHUIO.

Tema 9. IKo0J10THs CO00IIECTB. IKOJOrHIecKHe cucTeMbl. (12 1)

CooOmiectBa opranu3MoB. buoineHos u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMH B
ouoneHo3e.

Oxocuctema kKak oTkpbitas cucrema (A. [Ix. Tencnm). DyHKIMOHATBHBIE OJIOKH
OPTaHM3MOB B 3KOCHCTEME: MPOAYLEHTHI, KOHCYMEHTHI, PEAYLEHTH. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Adbuornyeckue On0ku dKocucTeM. [[0YBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopoT BemiecTB v MOTOK S3HEPTUU B SIKOCUCTEME.

OcHoBHblE TOKa3aTelM »dKocucTeMbl. buomacca u  mpoaykuus. ODKOJOTMUECKHE
MUPaMUJIbI YUCEN, OMOMACCHI U SHEPTHH.

Jlunamuxa aKocucmen. Kamacmpoguueckue nepecmpouKu. Dnykmyayuu.
HamnpaBrieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIleCCHHU. llepBUUHBIE W BTOPUYHBIC
CYKIIECCHM W WX TPUYUHBL. AHTPOTOTEHHBIE BO3JCHCTBUS Ha Cykneccud. KimmakcHoe
coobmectBo. buopasHooOpa3ue u TOJIHOTa KPYyroBOpOTa BEIIECTB — OCHOBAa YCTOWYMBOCTHU
COO0IIECTB.



[Ipupoansie sKocUCTEMBI. DKocucmemsvl 03€p U pek. IKocucmemvl Mopell U OKeaHos.
DKocucmemvl mynop, 1ecos, cmenetl, NyCmoiib.

AHTpOIIOTEHHbIE JKOCUCTEMBI. ArposkocucTeMa. ArpoueHo3. Pazmuuus wMexmy
AHTPOIIOTEHHBIMU U NIPUPOIHBIMU 3KOCUCTEMAMU.

Ypboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'oposckas ¢iaopa u dayHa.
CuHaHTpomnu3auus Tropojackod ¢ayHbl. buosornyeckoe M  XO35IIICTBEHHOE 3HAa4YeHHE
arpo3’KOCHCTEM U ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHMSI  OCHOBHBIX  B3aMMOJEHCTBMHA  OpPraHU3MOB B
sKocucTeMax. Poab kackaonozo sghghekma u 6ud06-30uuxamopos (Kiouesvix 6uU008) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DSHEPTMH W  BEIIECTB MEXAY CMEKHBIMHU
JKOCUCTEMaMH. YCTOWYMBOCTH OPraHU3MOB, TMOMYIAUUNA W OKOCHUCTEM B  YCIOBUSX
€CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/IEHCTBUM.

Mexanusmor  6030eticmeusi  3a2pA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOGHSX, OCHOBbL IKOJIO2UHECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eticmeus. MeTo0I0TUsI MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIIOTEHHBIX SKOCUCTEM.

JdeMmoHcTpanun

[Toptpert: A. JIxx. Tencnu.

Tabnuuel u cxemsl: «CTpyKTypa OHOIIEHO3a», « DKOCUCTEMA MIMPOKOJINCTBEHHOTO JIecay,
«JKOCHCTEMa XBOMHOro seca», «DyHKIUOHAIBHBIE TIPYIIbl OPraHU3MOB B HKOCHUCTEMEY,
«Kpyrosopor BemecTB B 3kocuctemey, «llenn mnuTaHus (macTOMILHAs, JETPUTHAsN)»,
«DKoJIOruuecKasi upaMua Ynucemn», « IKoJoruueckas nupaMmupaa Ouomaccobl», « JKOJOorHuyecKas
nupaMmuaa sHeprun», «OOpasoBanue OonoTa», «IlepBuunas cykueccus», «BoccraHoBieHue
jeca Iocie Ioxapa», «JKocucTtema o3epa», «ArpoueHos», «KpyroBopor BemiecTB M IOTOK
SHEPTUU B arpoLeHose, «lIpumepsl ypboskocucTem».

O6opynoBanue: repbapuu pacTeHUU, KOJUICKIIMA HACEKOMBIX, Uyuena NTHUIl U 3BEepeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLIMX PACTEHUH, aKBapUYM KaK MOJEIb SKOCHCTEMBI.

IIpakTuueckas padora Ned «3yuenue u onucanue ypo03KOCHCTEMBI.

JladbopaTtopnass pabdora Nel2 «M3ydenwe pa3zHooOOpa3usi MEJIKUX IOYBEHHBIX
YWIEHUCTOHOTMX B Pa3HBIX SKOCHUCTEMAX.

IKCKypcHsl «DKCKYypCHsl B TUIIMYHBIA OMoOreoieHo3 (B AyOpaBy, Oepe3HsK, eIbHUK, Ha
CYXOJIOJIbHBIN WJIM TIOWMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKYpcHs « DKCKYpCHS B arpOIKOCHCTEMY (Ha M0JIe WK B TETNIUYHOE X 035IHICTBO)».

Tema 10. buocdepa — rinodanbHas Ixkocucrema (6 4)

buocdepa — oOuiennmanerapHas o0osiouka 3eMiM, I'le CYLIECTBYET WM CYLIECTBOBaJIa
XU3Hb. PazButue npeacrasnenuit o Ouocdepe B tpyaax . 3rocca. Yuenue B. 1. Bepnanckoro o
o6uocepe. Obmnactu 6uocgepsl u €€ coctas. JKupoe BeliecTBo 61ochepsl U ero GyHKIUN.

3aKOHOMEPHOCTH CcymecTBOBaHMs Onochepnl. OcobeHHocTr 6uochepsl Kak riaodanrbHON
skocucteMbl. JlMuHamMmyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects U
OuoreoxuMmuyUecKue UKL (yriaepoaa, a3ota). PuTMuuHOCTS sBIIeHUI B 61 ochepe.

3oHanpHOCTH OMocdepsl. [lonsaTre o 6uoMe. OCHOBHBIE OMOMBI CYIIU: TyH/Pa, XBOMHbIE
jeca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE JI€ca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHE JIECa,
BbICOKOTOpbs. KilnMat, pacTUTENbHBIN U )KMBOTHBIH MUP OMOMOB CYIIIH.

CrpykTypa ¥ (QYHKIUS KHBBIX CHUCTEM, OLEHKAa WX PECYpCHOro NOTEHLIHala U
OnochepHBIX QYHKIIHMH.

JdeMmoHcTpanumn

[Toptpetsr: B. W. Bepnaackuii, 3. 3rocc.

Tabmune! u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B mpupoae», «Kpyrosopot
yTiepoja B npupojae», «Kpyrosopot kuciopona B npupoje», «KpyroBopor Boabl B pUpoJie»,
«OcHoBHbIe Ouombl cymm», «Knumartnueckue mosica 3emmm», «Tynapa», «Taiiray,



«Cmemannbiii  nmec», «llupoxonuctBennsii nec», «Ctemby, «CaBanHay, «llycTbiHsmY,
«Tponuueckuit aecy.

OO6opynoBaHue: repbapuu pacTeHUH pa3HbIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YesioBek u oKkpy:kamomas cpeaa (64)

DKOJIOTUYECKHE KpH3UCHl M WX MpUYUHBL Bo3zaeiictBue uenmoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOW cpeapl. OxpaHa Bo3ayxXa. 3arps3HeHue BOAHOW cpenbl. OxpanHa
BOJIHBIX pecypcoB. Paszpymienne moussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHHne KiinmaTa.

AHTpPONIOTEHHOE BO3JEHCTBHE Ha pPACTUTENbHBIA W KUBOTHBIA Mup. Oxpana
PacTUTENBHOTO U KMBOTHOTO0 MHpa. OCHOBHbIE MPUHLIUIBI OXpaHbl MPUPOabl. KpacHble KHUTH.
Oco6o0 oxpansiembie npupoansie Tepputopuu (OOIIT). BoraHnueckue caapl U 300JI0THYECKHE
TapKH.

OCHOBHBIE PUHIIUATIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA U MPUPOBI. PannonansHOE
MPUPOJIOTIONB30BAaHUE M COXpaHEHHWE OWOJIOTHYECKOro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJI00aTBHBIX YKOJIOTHUECKHX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOT'O KpU3Hnca
U €ro BepOSITHBIC MOCIEACTBUSI.

Pa3ButHe METOIOB MOHUTOPHUHIa pa3BUTUSA OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmnvie uccredosauus nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU
sHepeemuxke. buonozuyeckoe paznoobpasue u ouopecypcuvl. Hayuonanonvle ungpopmayuonuvie
cucmemvl, obecneyusaowue 0OCMyn K UHOOPpMAYUU NO COCMOSHUIO OMOETbHbIX U008 U
axocucmem. OCHOBbL IKOpeadbuIumayuu IKOCUcmem u cnocobo8 bopbOvl ¢ 6UONOBPEAHCOCHUAMU.
Pexoncmpykyusa mopckux u Hazemuvix 3KOCUCNEM.

JdemMoHcTpanuun

Tabmunelr u  cxembl: «3arpssHeHHe atMocdepb», «3arps3HeHue ruapochepsn»,
«3arpszHenne mouBbl», «[lapHuKOBBIH APdexT», «Ocobo oxpaHsIeMble MPUPOIHBIC
TEPPUTOPUNY, «MOAEIN YIPaBISIEMOr0 MUPay.

ObopynoBanue: ¢GoTtorpaduu OXpaHsIEMBbIX PACTCHUH M KUBOTHBIX KpacHOW KHHTH
Poccuniickoit denepanuu, KpacHoit kKHUTM peruoxa.



III. ITIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITO
BNOJIOI'MU HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHS OO0yYarOUUMUCS
MIPOTpaMM CpeHEro o0Iiero oopa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U NTPEAMETHBIE.

B cTpykType NMYHOCTHBIX Pe3yabTaTOB OCBOCHHS MPOTPAMMBI IO OMOIOTHUU BBIICICHBI
CIENyIONINE  COCTABIISIIOINIME: OCO3HaHHWE OOYYarOIIMMHUCA  POCCHUHCKOW  TpaskJaHCKOU
HWJICHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH MU CaMOOIPEIEIIEHUIO,
Hanuyue Mmomusayuu K OOy4eHHIO OHOJOTHH, yeneHanpasienHoe pazeumiue BHYTPEHHUX
yOEXKICHHI JIMYHOCTH HAa OCHOBE KJIIOUEBBIX IEHHOCTEH M MUCTOPUYECKUX TPAJUIIMA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCSl PYKOBOJCTBOBATHCS B
CBOEH  JEATEIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMH, IPUCYIIMMH  CHUCTEME
Ouosjorudyeckoro  oOpa3oBaHUS, HaIuuyue  NPABOCO3HAHUS ~ IKOJOTMUECKOHM  KYJIBbTYpBI,
CcnocobHOCmU cMasumy UEIU U CTPOUTH )KU3HEHHBIE MJIaHBI.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS MPOTPaMMBbI 110 OHMOJIOTUU JTIOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATENbHON NEATEIHHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMH POCCUMCKHMU
COLIMOKYJIbTYPHBIMHU, UCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU, IPUHSTHIMU B
oOuiecTBe MpaBUJIaMU UM HOPMaMHu IOBEAEHUS U CIOCOOCTBYIOT IpOILlECCaM CaMOIIO3HAaHMS,
CaMOBOCIUTAHUS U CAMOPA3BUTHsA, PA3BUTHS BHYTPEHHEN MO3ULUU JIMYHOCTH, MATPUOTU3MA U
YBaXEHHS K 3aKOHY W MPaBOMOPSAKY, YEJIOBEKY TpyJa U CTapUIEMy NOKOJIEHUIO, B3AUMHOIO
yBaXEHHUsS, OEpeKHOTO  OTHOWIEHUS K  KyJIbTYpHOMY  HACIEOUI0 W TPAJAHIHIM
MHOTOHAIIMOHATIBHOTO HapoJia Poccuiickoit @enepanuu, Npupoie U OKpyKaroulen cpee.

JInuHOCTHBIE pPe3yJIbTaThl OCBOCHHS Y4eOHOTO MpeaMeTa « Buonorush JOMKHBI OTPaKaTh
TFOTOBHOCTb U CIIOCOOHOCTb 00YyYaIoIMXCsl pyKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEMH
MO3UIMEN JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAllMil, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIOUIMX TPAaJAMIMOHHBIM IEHHOCTSM POCCHHCKOro  OOIecTBa,
paclIMpeHue KU3HEHHOTO OMNbITA U OIBITA AEATEIBHOCTU B MPOLECCE peajn3allui OCHOBHBIX
HaNpaBiIE€HUN BOCIIMTATEIbHON IE€STEIIbHOCTH, B TOM YKCIIE B YACTHU:

1) rpaskaaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPaKJAHCKOM TMO3ULIMU OOyyarolerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOro 00IIeCcTBa;

OCO3HAHME CBOMX KOHCTHUTYIMOHHBIX NpaB M O0Os3aHHOCTEH, yBa)K€HHE 3aKOHA U
MIPaBONIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW NEATEILHOCTH MPH CO3IaHUU YUEOHBIX MPOEKTOB,
pelieHun yueOHbIX U MTO3HABATENbHBIX 33144, BHIIOTHEHUH OMOJIOTUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpENENsTh COOCTBEHHYIO IMO3WLHUI0O TIO0 OTHOIIEHUIO K SBJICHUAM
COBPEMEHHOH KU3HU U OOBSICHSTH €€;

yMEHHE YYHUTBIBaTh B CBOUX JICHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMU yOEXKICHHUSIMU, KYJIbTYPHBIMH LIEHHOCTSIMU M COLIMAJIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMIOJHEHUS Y4YEOHBIX,
MO3HABATEIbHBIX M HCCJIEAOBATENIbCKUX 3aJlay, YBAXXUTEIBHOTO OTHOLIEHUS K MHEHUIO
OTIIMIOHEHTOB MPH 00CYKICHUU CIIOPHBIX BOTPOCOB OMOIIOTMYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM /1€ TENBHOCTH;

2) IaTPHOTHYECKOr0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTh POCCHICKOMN TPakIaHCKOW UIACHTUYHOCTH, MaTPUOTU3MA, YBOKCHUS
K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH Iepe] PoamHOM, roploCTH 3a CBOM Kpaii, CBOIO
PoauHy, CBOM SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOALLEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIIEHHWE K TMPUPOJAHOMY HACICAUI0 M TaMSATHUKAM TPHUPOIBI,
JTOoCTUXKEeHHUsIM Poccum B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CITIOCOOHOCTh OIICHHMBATh BKJIAJ POCCHUHCKMX YUYEHBIX B CTAaHOBJICHHE M Pa3BUTHE
OMOJIOTMH, TOHUMAaHHMS 3HAYCHUsI OMOJIOTHY B TTO3HAHUH 3aKOHOB IPUPO/IbI, B )KU3HU YEIOBEKA U
COBPEMEHHOTO 00I1eCTBa;

uaerHass  yOexJAEHHOCTh, TOTOBHOCTh K CilykeHnto u 3ammre Oteuectsa,
OTBETCTBEHHOCTb 32 €ro CyJs0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAaHUE AYXOBHBIX LIEHHOCTEN pOCCUICKOrO HApOaa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO ITOBEICHHUS;

CIOCOOHOCTH OIIGHMBATh CUTYAIIUIO U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHMBOTO OyAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pPOAMTENSAM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS LIEHHOCTEH CEeMEHHOM KU3HU B COOTBETCTBUU C TPAAUIUSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYEeCKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHONICHUE K MUPY, BKJIFOYAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHHE SMOIIMOHAIBHOTO BO3ICHCTBUS )KHUBOUM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIJICHHUE MPOSBIATH
KadecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usnveckoro BocnuTaHusg, GOPMHPOBAHUA KYJbTYPbl 310POBbS W
AMOLMOHAJBHOIO 0JIArONMOJTyYHsi:

MOHUMAHHE M pealii3aliis 3I0POBOro U OE30MacCHOro 00pa3a KU3HH (3J0pOBOE MUTAHUE,
COOJIIOICHNE TUTHEHUYECKUX MPABWI U HOPM, COATaHCUPOBAHHBIN PEXXHUM 3aHITUA U OTABIXA,
perynspHas (¢u3HUecKas AaKTUBHOCTH), OEpEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

NOHMMAaHWE [EHHOCTH TMPAaBWJI WHIUBUAYATHHOIO U KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYallUsX, YTPOKAIOIIMX 3/I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUE TOCJEACTBUNA U HENPUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUs aaKorois,
HapKOTHUKOB, KypEHHSI);

6) TPy10BOT0 BOCIMTAHUSA:

TOTOBHOCTB K TPYly, OCO3HaHUE IIEHHOCTH MacTepPCTBA, TPYI0JII00HE;

FOTOBHOCTh K  aQKTUBHOW  JESITEIBHOCTH  TEXHOJOTHYECKOW U  COLMAIbHOMU
HaIpaBI€HHOCTH, CIIOCOOHOCTh MHULMHPOBATH, TUIAHUPOBATH U CAMOCTOSITENIBHO BBITIOJIHSTH
TaKyIO JIeATEeIbHOCTb;

UHTEPEC K pa3inyHbIM chepaM nmpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEPINAThH
OCO3HAHHBIN BBIOOP Oyaymieit mpodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BaHUIO HA MPOTSHKCHUU BCEi
KU3HH;

7) 3K0JI0TMY€ECKOT0 BOCTIMTAHUS:

9KOJIOTHUYECKH I1eJIECO00pa3HOE OTHOMICHHUE K MPUPOJIC KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYyIIIeCTBOBAHUSI;

MOBBIIICHHE YPOBHS 3KOJIOTHYECKOW KYJBTYyphl: MPUOOPETECHUE OIbBITA IUIAHHPOBAHHS
MOCTYIIKOB Y OIEHKH WX BO3MOKHBIX MOCIEACTBUI JJIsI OKPYIKaIOIIEH Cpeibl;

OCO3HAHUE TJI00ATIBHOTO XapaKTepa SKOJOTHUECKUX MPOOIEM U IyTeH UX PEIICHHUS;

CIOCOOHOCTH UCITOIB30BATh MPUOOPETAEMBbIC IPU W3YUYECHUU OUOJIOTUHU 3HAHUS U YMEHUS
MpU pelIeHUH TMpoOJIeM, CBSA3aHHBIX C PallMOHAIBHBIM TMPUPOJIONOJIB30BaHUEM (COOMIOIEHNE
MpaBUJ MOBEACHUS B MPHUPOJE, HANpPaBICHHBIX HA COXPAHEHHE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BHJOB, SKOCUCTEM, Onochepsl);



aKTUBHOE HEINpUSATHE AECUCTBUI, MPUHOCAIIMX Bpe] OKPY’KaIOLIEH NpUpOAHOHN cpene,
yMEHHE MPOTHO3UPOBATH HEOIArOMPHUATHBIE IKOJOTHYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JICCTBUI U MIPEJOTBpAIATh UX;

HaJU4YUe pa3BUTOTO HKOJIOTHYECKOrO MBIILIEHUS, 3KOJIOTMYECKON KYJBTYpbl, OIbITa
NEeSATEIbHOCTH  SKOJOTMYECKOM HAmpaBiIC€HHOCTH, YMEHHUS pPYKOBOJCTBOBATbCS HMHU B
[I03HABATEIbHOM, KOMMYHHMKAaTUBHOW M COLMAJIbHOM IpaKTHKE, T'OTOBHOCTHM K YYacTHIO B
MIPaKTUYECKON e TeTbHOCTH IKOJIOTMYECKON HAllPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(OPMHPOBAHHOCTh MMPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd © OONISCTBEHHOW TMPAKTHKH, OCHOBAaHHOIO Ha JHUajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHPE;

COBEpILICHCTBOBAHME  SI3BIKOBOM W YHTAaTENbCKOM  KYyJIbTYphl KakK  CpeicTBa
B3aUMOJICHCTBUS MEXK/Ty JIIOJIbMH U MTO3HAHUS MUPA;

MOHUMAaHHUE CHCIU(PUKUA OUOJOTUM KaK HAyKd, OCO3HAHHUS e poiau B (OPMUPOBAHUU
pPaLMOHATBFHOTO HAYYHOTO MBIIIIEHHUS, CO3aHUH LIETOCTHOTO MPECTaBICHHUS 00 OKPYKarolemM
MHUpE KaK O €IMHCTBE TMPHUPOJbI, YEIOBEKa U OOIIeCTBA, B IMO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHny IpobiieM COXpaHeHUs MPUPOIHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTUU JAJII COBPEMEHHOW MUBUIM3AIUU: 00eCTIeueHUs
HOBOTO ypPOBHSI Pa3BUTHS MEIUIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, COCOOHBIX
pelaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUYECTBA, MIOKUCKA MyTeH BbIXOJA U3 I100AbHBIX
9KOJIOTMYECKUX IpoOsieM U obecreueHus nepexo1a K yCTOMUBOMY Pa3BUTHUIO, PALIMOHATBHOMY
HCII0JIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHJAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJYYECHUU OMOJIOTHYECKUX 3HAHHI B LIEJISAX MOBBIIICHUS O0IIeH
KYJbTYpbl, €CTECTBEHHO-HAy4YHOH TIPAaMOTHOCTH, KaK COCTaBHOH 4YacTh (YyHKIIMOHAIBHON
IPaMOTHOCTH 00y4Yaronmxcs, GopMUPyeMoi MpU U3y4eHUH OUOJIOTHH;

[IOHMMaHHE CYLIHOCTU METOJOB IO3HAHMS, MCIOIb3yEMbIX B E€CTECTBEHHBIX HAYKaXx,
CIIOCOOHOCTH HCIIOJIB30BaTh IOJyYyaeMble 3HAaHUS JUIS aHaldu3a U OOBSICHEHWs SBICHUM
OKpYXAIOUIer0 MHUpa M MPOUCXOASAIMX B HEM H3MEHEHUH, yMEHHE JeiaaTb 00OCHOBAaHHBIE
3aKJIIFOYCHHUST HA OCHOBE HAyYHBIX (DAaKTOB M HMMEIOIIMXCS [AaHHBIX C IENbI0 TMOTYYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITETIBHO HCIOJb30BaTh OMOJOTHYECKUE 3HAHHS JUISI PEIICHHS
po0JIeM B peabHBIX KU3HCHHBIX CUTYaIIUX;

OCO3HAaHME IIEHHOCTU HaYYHOW AESTeIbHOCTH, TOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U
HCCJIeI0BATENIbCKYIO NeATeIbHOCTh HHINBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BAHMIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHMM 1O OWOJIOTMM B COOTBETCTBUU C IKU3HECHHBIMU
MOTPEOHOCTSAMHU.

METAHNPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ybTaThl OCBOCHMsI yueOHOro mpeamera «buonorus» BKIOYAIOT:
3HauyuMble s (OPMUPOBAHUS MMPOBO33PEHHUS OOYYAIOLMXCS  MEXIUCUUIUIMHAPHBIC
(MexIpeAMeTHbIE) OOIIeHAYYHbIE TIOHATHUS, OTPaXKAIOILUE IEIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crenuguKy METO0B IMMO3HAHMSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTus,
SBJICHHE, MpOIeCcC, CHCTeMa, HayuyHbId (DAaKT, NMPUHIMI, THIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TeOpHsl, MCCIe0BaHue, HAOII0EHUE, U3MEpPEHHUE, SKCIIEPUMEHT U JApYrue); yHHUBEpCalbHbIE
ydeOHble JeHCTBUS (IT03HaBaTeIbHble, KOMMYHUKATUBHBIC, PETYISATUBHbBIE), 0OeCIeurnBaoIe
¢dopMupoBaHue (QyHKIMOHATBHONH I'PAaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMH OO0YyYaroluxcs;
CIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BATh OCBOEHHbIE MEKIUCIUIUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHHMS W YHHUBEpCaJbHble Y4yeOHble ACHCTBUS B II03HABATENBHOW U
COLIMAIbHOW ITPAKTHKE.



B pesynbrare u3ydeHus OHMOJIOTHMM Ha YpOBHE CpeaHEro ooOmero oOpa3oBaHUS Y
oOyuaromerocs OyayT chopMHupoBaHBI MMO3HABATEIbHBIE YHUBEPCAJIbHbBIE Y4eOHbIE IEHCTBUS,
KOMMYHHUKATHBHBIE YHUBEpCAIIbHbIE Y4YeOHbIE [I€HCTBUS, PETYJISTUBHbIE YHUBEPCAIbHBIC
y4eOHbIe JeCTBHS, COBMECTHAS EATEIBHOCTD.

MertanpeaMeTHbIe pe3yJIbTaThl OCBOSHUS IPOTPaMMBI CPEIHEr0 0o0mero odpazoBaHUS
JOJDKHBI OTPasKaTh:

OBiaieHNe YHHUBEPCATbHBIMHU Y4eOHBIMU MO3HABATEIbHBIMH A€ CTBUAMM:

1) 6a3oBble JOrnYecKHe AeiCTBHS:

CaMOCTOSITENIEHO (POPMYIUPOBATh U aAKTyallM3MpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIOJIb30BaTh MPH OCBOCHHHM 3HAHWHA NPUEMBI JIOTUMECKOT'O MBIIDUICHUS (aHAIIN3a,
CUHTE3a, CpaBHEHHUs, Kiaccuukanuu, oOOOIIEHUS), PACKPHIBATH CMBICT OHOJOTHMYECKUX
TOHATHH (BBIICNIATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABINBATH CBSI3H C IPYTUMH MOHATHSIMH);

OTIPE/IENATh IENU JeATEIBbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPHUH HX JOCTIIKCHUS,
COOTHOCHTD PE3YJIbTATHI IEATEILHOCTH C TIOCTABICHHBIMU LIETISIMH;

UCIOJB30BATh OMOJIOTHMYECKHE IMOHATUS IS OOBACHEHHS (PAKTOB WM SIBICHUH >KUBOMN
IPUPOIDI;

CTPOUTHb JIOTMUECKUE pacCyXAeHus (MHAYKTUBHbIC, NEAYKTUBHBIE, [0 aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (DOPMYIHPOBATH
BBIBOJIBI M 3aKJTFOYCHIS;

MPUMEHATh CXEMHO-MOJICTIbHBIE CPECTBA ISl TPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHUW B M3y4aeMbIX OHMOJOTMYECKHX OOBEKTaX, a TAaKKe MPOTUBOPEUYUN PA3HOro poja,
BBISIBJICHHBIX B PA3TUYHBIX HH(OPMALMOHHBIX HCTOYHHUKAX

pazpabatbiBaTh IJIaH pemieHuss MpoOiemMbl ¢  y4€TOM aHalu3a HMMEHOIIUXCS
MaTepHUabHBIX 1 HEMaTePHAIbHBIX PECypPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIIEHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB LIEJISM,
OILICHUBATh PUCKH MOCIIEICTBUH ESTETLHOCTH,

KOOpPAMHUPOBAaTh M BBINIOJIHATE PAabOTy B YCIOBHSAX pEANBHOTO, BUPTYalbHOTO W
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATHBHOE MBIIUICHHE MTPU PEIICHUN )KU3HEHHBIX MTPOOIEeM.

2) 6a30BbIe HCCIeI0BaTEIbCKHUE TeHCTBUSA:

BJIQJICTh HABBIKAMU Y4eOHO-HUCCIICIOBATEILCKOW U MPOSKTHON JEATSIbHOCTH, HaBBIKAMHU
paspemeHus npooieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOUCKY METOJIOB
peIIeHMs TPaKTUYECKUX 3aa4, IPUMEHEHHIO Pa3InYHBIX METOI0B TIO3HAHMUS,

WCIOJB30BATh PA3IMYHBIE BUABI ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHSA, €ro
MHTEpIpEeTany, NpeoOpa3oBaHUIO M NMPUMEHEHHIO B YYEOHBIX CHUTYAIMsX, B TOM YHCIE TpU
CO3/IaHUM YYEOHBIX M COIMATBHBIX IPOEKTOB;

(hopMUpOBaTh HAYYHBII TUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMUHOIOTUEH, KITIOUEBBIMU
HOHITUSAMU U METO/IAMH;

CTaBUTHh U (HOpMYIHpPOBaTH COOCTBEHHBIE 3a7aud B 00pa30BaTENbHOI NEATENbHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIIATH TIPUYMHHO-CJICJICTBEHHBIE CBS3M W AKTYaJH3UpOBATH 3a/ady, BBIABUTAThH
TUIOTE3y €€ pelIeHUs, HaXOAWTh AapTyMEHTBHI sl JIOKA3aTelIbCTBA CBOUX YTBEPKICHHH,
3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHANMM3UPOBATh TIONYyYEHHBIE B XOJE€ pEIICHUS 3aJa4yd pPe3yibTaThl, KPUTUYECKU
OILICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHHNE B HOBBIX yCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANPABICHHBI MOKUCK MEPEHOCAa CPEJICTB M CIIOCOOOB JCHCTBUS B
poheCCUOHATBHYIO CPENY;

yMETh TEPEeHOCHTh 3HAHUS B IMIO3HABATEIBHYI0 M  IPAKTHYECKYI0  00JIacTH
KHU3HENEATEITbHOCTH;



YMETb UHTETPUPOBATh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBbIE MJIEH, NpEeJjiararb OPUTMHAIbHBIE MOAXOAbl M PEILEHHUS, CTABUTh
po0IeMbl U 33/1a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunpopmanueii:

OPHEHTHPOBATHCA B PA3NTMYHBIX MCTOYHUKAX MHPOpManuu (TEKCTE y4eOHOro mocolus,
HAy4HO-TIOMYJISIPHON JUTEpaType, OMOIIOrMYECKUX CIIOBapsIX U CIPAaBOYHHUKAX, KOMIBIOTEPHBIX
6azax maHHbIX, B VHTepHeTre), aHaIM3UpPOBAaTh HMH(OPMAIMIO pPa3IUYHBIX BHJIOB U (GOpM
IIPEACTaBIEHNS, KpUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTE;

(bopMyIHpOBaTh 3aMpochl M MPUMEHATh pa3IMYHBIE METOJAbl MpPU IMOHMCKE M OTOOpe
Ouosornieckoil HHPOpMaIUU, HEOOXOIUMOM TSI BEITIOTHEHHS Y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HMH(GOPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOJIH30BaHUSI PA3IMYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (opMy THpencTaBiIeHUS OHOJIOTUYECKOM
uHpopmanuu (cxemsl, rpaduKu, JuarpamMMbl, TaOIUIIBI, PUCYHKH U APYTOE);

HCII0JIb30BAaTh HAayUHBIH S3bIK B KauyeCTBE CpeJCTBa Npu paboTe ¢ OHOIOrHMYecKon
nH(popMaLMel: NPUMEHATh XUMUYECKUE, PU3NUECKUE U MATEMAaTUYECKHUE 3HAKH U CHUMBOJIBI,
¢dbopMynbl, abbpeBHaTypy, HOMEHKJIATYpY, HCIOJIb30BaTh W MPEOOpPa3OBHIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEACTBA HATJIAHOCTH;

BJIQJCTh HAaBBIKAMU pAclO3HABaHHUA U 3allUThl WHPOpManuu, HHPOPMAIMOHHOMN
0€30MacHOCTH JTUYHOCTH.

OBiageHne yHMBepCAJIbHBIMM KOMMYHMKATHUBHBIMH /1€ CTBHSIMH:

1) oOmenue:

OCYUIECTBIIATh KOMMYHHUKAIIMU BO BCeX cdepax KU3HU, aKTUBHO yUaCTBOBATH B JHAIIOTE
WM UCKYCCHH IO CYIIECTBY 00Cy»aaeMoil TeMbl (YMEHHE 3a7aBaTh BOMPOCHI, BHICKA3HIBAThH
CY)X/IEHHS] OTHOCHUTEJIbHO BBINOJIHEHUs Tpe/jiaraéMol 3aJadyd, Yy4UTbIBaTh MHTEPECHl HU
COTrJIaCOBAHHOCTb MO3ULUHI IPYTUX YUaCTHUKOB AMATIOTa UM IUCKYCCHUH);

pacro3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHUS, NMOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, NMPEANOCHUIOK BOSHUKHOBEHHUS KOH(MIMKTHBIX CUTYyallul, YyMETh CMATYaTh KOHQIUKTHI U
BECTU IIEPETOBOPBHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMU OOLICHHMS M B3aHMMOJACWCTBHS, MOHUMATh HAMEPEHHS
JOPYTUX JIOAEH, IPOSBIATh YBAXUTEIBHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HCIIOJIH30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMecTHasA J1eATeJbHOCTh:

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYILECTBA KOMAHJHOW U MHIUBUIYaIbHON pabOThl IpH
pelieHny OMOJIOrn4eckoi npoodiaeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHS TPYIIIOBBIX
(dbopM B3aMMOJEICTBUS NP pelIeHUH y4eOHO 3a1aun;

BbIOMpaTh TEMATUKY M METOJbI COBMECTHBIX ACHCTBHI C y4€TOM OOILIMX HHTEPECOB, H
BO3MO’KHOCTEHN Ka)KJI0r0 4JieHa KOJIJIEKTUBA;

[pUHUMAaTh L€ COBMECTHOM J€ATEJIbHOCTH, OpPraHU30BBIBATh U KOOPJUHUPOBATH
JEUCTBUA MO €€ NOCTHKEHUIO: COCTaBJIATh IUIAH JEWCTBUM, PACHpEelNessiTh POJH C YYETOM
MHEHUH YYaCTHUKOB, 00CYK/1aTh pe3yIbTaThl COBMECTHON pabOThI;

OIICHMBATh KAYE€CTBO CBOEr0 BKJIaJa M KaXKJIOT0 yYaCTHUKA KOMaH/Ibl B OOLIUI pe3ysabTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKThI, OL[EHUBATh WUJIEU C IMO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBIIATh IO3UTUBHOE CTpPATETHMYECKOE IIOBEACHHE B PA3NUYHBIX CHUTYalUSX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

OByageHne yHMBePCAJIbHBIMH PeryJsiTHBHBIMH JeHCTBUSIMU:

1) camoopranusanms:



WCIIONB30BaTh OWOJOTUYECKUE 3HAHUSA [IJIS BBIABICHHS TPOOJIEM W HMX PEIHICHHS B
KU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BBIOVpaTh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 1IeTIEBhIE U CMBICIIOBBIC YCTAHOBKH B CBOUX
JNEUCTBUSIX U MOCTYIKaxX MO OTHOILIEHHUIO K JKMBOM MpPUPOJE, CBOEMY 3J0POBBIO U 30POBbIO
OKPYXaIOIIHX;

CaMOCTOSITEJIbHO OCYIIIECTBIIATh MO3HABATEIBHYIO JCSITEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIC 3aJadd B OO0pa30BATEIHLHOW NESATEITbHOCTH U
KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIEHO COCTABJIATh IUIAH PEIICHUS MPOOIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHHUIH;,

JIaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;

pacmupsaTh paMKH Y4eOHOTO ITPEeIMETa Ha OCHOBE JIMYHBIX TIPEAMOYTCHUH;

JienaTh OCO3HAHHBIN BHIOOP, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHNUC;

OIICHUBATH IPHOOPETEHHBINA OTIBIT;

crnoco0cTBOBaTh (OPMHUPOBAHUIO U TMPOSIBJICHUIO IMIMPOKON HPYIUIMH B Pa3HBIX
00J1acTAX 3HaHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIBTY PHBIM YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJIHTATOB LIEIISM;

BJIaJIETh HABBIKAMH MMO3HABATEIHLHON PEPIICKCUU KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUN
Y MBICTTUTENIBHBIX MPOIIECCOB, MX PE3YyJbTATOB M OCHOBAHUM, UCIIOJIH30BATh MPUEMBI pePIICKCUH
JUTSI OLICHKU CUTYAaIlMH, BBIOOpA BEPHOTO PEIICHHS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEILICHUS 110 UX CHUXKEHUIO;

IPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX [IPU aHAJIU3E PE3YJIbTaTOB ACSATEIbHOCTH;

3) npuHsATHE Ce0N M APYIUX:

MPUHUMATH €051, TOHNUMAasi CBOM HEJAOCTATKH U JOCTOUHCTBA;

NPUHUMATh MOTHBBI U ApTYMEHTBI APYTHUX MPU aHAJIU3E PE3YIbTATOB JIESITEIIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMINOKU;

pa3BHUBaTh CIIOCOOHOCTH MTOHUMATH MHP C ITO3HUIIMH JPYTOTO YeTIOBEKa.

HNPEAMETHBIE PE3YJIBTATHBI

[IpeameTHBIC pe3yabTaThl OCBOSHHUS COJCPKaHHSA yuyeOHOro mpeamera «buomorus» Ha
yTIIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI HA 0OecTiedeHre MPOQPIIHLHOT0 00ydeHHS 00yUaromuXCs
ouosornr. OHM BKIIOYAIOT: CHeUUYECKUe IS OWOJOTHH HAaydHbIC 3HAHHS, YMCHHUS H
CcrocoObl JEHUCTBUM MO OCBOCHUIO, HMHTEPIPETAUM M TPEoOpa3OBaHUIO 3HAHWUM, BUIBI
NEATEIBHOCTH MO TMOJYyYEHHUIO HOBBIX 3HAHMI M UX MPUMEHEHUIO B PA3IMYHBIX y4eOHBIX, a
TaK)K€ B pEaJIbHBIX KU3HEHHBIX CUTyauusx. [IpeaMeTHble pe3yJbTaThl MPEeICTABICHBI 110 ToaM
U3YYEHUS.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUS ydeOHoro mpenmera «buomnorus» B 10 knacce
JOJIKHBI OTpaXaTh:

c(hopMUPOBAHHOCTH 3HAHUN O MECTE U POJTU OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMHUpPOBaHUHN €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B MO3HAHUHM 3aKOHOB NPHUPOIBI U
pemieHur npobJIeM palMoHaIBHOTO MIPUPOIOTIONB30BaHMS, O BKJIaJIe POCCUMCKUX U 3apyO0eKHBIX
y4EHBIX B pa3BUTUE OUOIOTUH;

BJIQJICHHE CUCTEMON OMOJOrMYecKHX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIIHE
OMOJIOTUYECKHEe TePMUHBI M TOHATUS (KU3HB, KIETKA, OPraHu3M, MeTa0oJIM3M, TOMEOCTas,
CaMOPETYJISIHs, CAMOBOCIIPOU3BEICHUE, HACIICICTBEHHOCTh, H3MEHUYHUBOCTh, POCT U Pa3BUTHE),
ouosornueckue Tteopuu (kiaetounas teopuss T. IllBamna, M. Ilneiinena, P. Bupxosna,
XpOMOCOMHasl Teopust HacieacTBeHHocTn T. Moprana), yuenust (H. Y. BaBunoBa — o nentpax
MHOTO00pa3usi ¥ MPOUCXOXKICHUSI KYIbTYPHBIX PAacTEHUH), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEepPBOro MOKOJIEHHUS, PACUICTUICHUS, YUCTOTHI TaMET, He3aBUCUMOTO HacyenoBanus ['. Menaens,



TOMOJIOTHUECKUX PSOB B HacleacTBeHHOM wu3MeHunBoctu H. W. Basumnoma), mpuHIuUIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMU METOJAMH HAyYHOTO IMO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKHUX
HCCJICIOBAHUSIX KUBBIX 00BEKTOB (OMHUCAHUE, U3MEPEHUE, HAOII0ICHHE, SKCIIEPUMEHT);

YMEHHE BBIJIENIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SYKApUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uHucie GakTepuii, rpuOOB, pacTeHUH,
KUBOTHBIX U YEIOBEKa, CTPOCHUS OPTraHOB U CHUCTEM OpPraHOB PACTEHUIl, KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTeHHUM, J>XUBOTHBIX H
YeJoBeKa, OMOJIOTMYECKUX MPOIECCOB: 0OMEHa BelecTB (MeTaboIu3M), IPEeBPAICHHS YJHEPTUH,
OpokeHHsI, aBTOTPOGHOTO M TeTepOTPO(HOTO THUIMOB MHUTAaHUSA, (HOTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, Meil03a, raMeTorenesa, SMOpHuoreHe3a, MOCTIMOPHUOHANBHOTO PA3BUTHUSI, PA3MHOKECHHUS,
WHIUBUAYATbHOTO pa3BUTHsS oOpraHu3Ma (OHTOTeHe3a), B3aUMOJEHCTBHUS TI'€HOB, TeTepo3Hca,
UCKYCCTBEHHOT'0 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3U MEXAYy OpraHOMAAMM KIETKM M MX (QYHKIUSAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKIUSAMH, MEKIY OpraHaMu U CUCTEMaMU OPTaHOB Y
pacTeHM, >KMBOTHBIX M YEJOBEKA M UX QYHKIUAMH, MEXIY CHCTEMaMH OpPraHoOB M HUX
GYHKIUSAMHE, MEXAy dTanmaMu OOMEHa BEeLIeCTB, ATallaMU KJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKJIOB OPraHW3MOB, JTalaMud OSMOPHOHAJBHOTO pPAa3BUTHSA, TEHOTHIIOM M (PEHOTHIIOM,
(dhenoTunoM u (paKTOpamMu Cpelibl OOUTaAHUS;

YMEHHUE BBIABIATh OTIMYUTENIbHbIE MPU3HAKHU KUBBIX CHCTEM, B TOM YHUCJIE PACTEHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE APIYMEHThI, OMOJIOTHYECKYI0 TEPMHHOIOIHIO
Y CUMBOJIMKY IJIS JOKA3aTeNbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIL;

yMEHHE pelaTh OWOJIOTMYECKHUE 3a/lauyM, BBISBISATH MMPUYUHHO-CICICTBCHHBIC CBS3H
MEXJIy HCCIEeIyeMbIMU OHOJOTHYECKUMH TIPOIlECCAMU U SBICHUSMH, [€JaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHUH IOJIyYEHHbBIX PE3YJIbTaTOB;

yMEHHE BBINOJHATH JIabOpaTOpHbIE U MpaKTH4Yeckue paboThl, coOM0AaTh MpaBuia Mpu
pabote ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0OBAaHHUEM;

YMEHHUE BBIABUTAaTb TUIIOTE3bl, NPOBEPATh HX DSKCIEPUMEHTAIBHBIMH CPEICTBAMH,
(bopMyIHpys 1eNIb UCCIEA0BAHMS, aHATM3UPOBATh MOTYUYCHHBIE PE3yIbTATHI U I€TaTh BBIBOIBI;

YMEHHE Y4acTBOBaTh B Y4eOHO-HCCIIEAOBATENBCKOM paboTe 1Mo OMOIOTHH, YKOJOTHHU U
MEJHIMHE, MPOBOAMMOI Ha 0a3ze IIKOJBHBIX HAyYHBIX OOLIECTB, M MyOIMYHO MPENCTaBISATH
MOJIyYEeHHBIE Pe3yNIbTaThl HA YYCHHUECKHX KOH(PEPEHIIMSIX;

yMEHHE OIeHHBATh ATUYECKHE AacCHEeKThl COBPEMEHHBIX HCCIEAOBaHUNA B 00JacTH
OMOJOrMM U MEIUIMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIJIOJOTBOPEHHME, HaIlpaBIECHHOE
U3MEHEHHE T'€HOMa U CO3[JaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiiel mpodeccnoHaabHOM AeITeIbHOCTH
B oOmacth OWONOTUH, MEIUIMHBI, OHOTEXHOJOTHMM, BETEPUHAPHUU, CEIHCKOTO XO3siCTBa,
NUIIEBONH MPOMBIIUICHHOCTH, YIIyONaTh TO3HABATENbHBIM WHTEpEC, HaIpaBiICHHBI Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOLIEH mpodeccuu U MOPOJOHKEHHE OHOJIOTHYECKOro
00pa3oBaHMs B OpTraHU3AIMSIX CPEAHETO TPO(PECCHOHATBHOTO U BBICIIETO 00pa30BaHMUS.

[IpenmeTHble pe3ysbTaThl OCBOEHHUsA yueOHOro mnpenmera «buosiorus» B 11 kKnacce
JIOJIKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(dbopMUpOBaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KAapTUHBI MHpa, B TMO3HAHWUU 3aKOHOB
MPUPOIBl U PEUICHUH YKOJIOTHYECKUX MPOOJIeM YeOBeueCTBa, a TAKKE B PEIICHUH BOMPOCOB
palMOHAJIFHOTO MPHUPOAONOIB30BaHUsA, U B (OPMUPOBAHMM LIEHHOCTHOTO OTHOIIEHHUS K
npupoje, oOLIeCTBY, YENOBEKY, O BKJIaJle POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHE BJIJIETh CUCTEMON OMOJIOTMYECKUX 3HAHMUN, KOTOpasi BKIIOYAET ONpPECICHUs U
MIOHMMaHUE CYIIHOCTH OCHOBONOJArarmommxX OHOJIOrMYECKUX TEPMUHOB M MOHATHH (BHA,



sKocucteMa, Ouocdepa), Ouonormdyeckue Teopuu (dBodtonMoHHass Tteopuss Y. JlapBuHa,
CUHTeTHUYeCKas Teopus sBoitouun), yuenus (A. H. CeBepuoBa — 0 MyTsIX M HAIpaBICHHSX
sBosonun, B.M. BepHanackoro — o 6uocdepe), 3akoHbl (reHeTHUecKoro paBHoBecus Jx. Xapau
u B. BaitnOepra, 3apoapimeBoro cxoactsa K. M. bapa), npaBuna (Muaumyma FO. JIuOuxa,
9KOJIOTMYECKOM MUpaMUAbl S3HEPTUH ), runoTessl (runote3a «mupa PHK» V. 'unbepra);

yMEHHE BIAJE€Th OCHOBHBIMH METOJAMM HAYYHOrO II03HAHHUS, HCIOJIb3YEMBIMU B
OMOJIOTUYECKUX MCCIEOBAHUSX JKUBBIX OOBEKTOB M HSKOCHUCTEM (OIMHCaHUE, H3MEpEeHue,
HaAOJI0JIeHNe, SKCIIEPUMEHT), CII0CO0aMM BBISBJICHHUS M OLIEHKH aHTPOIOTCHHBIX W3MEHEHHH B
IPUPOJE;

YMEHHE BBIJCNATh CYIIECTBCHHbIE NPU3HAKU: BHUIOB, OMOTCOIICHO30B, SKOCHCTEM U
6uocepsl, CTAOMIM3UPYIOMIETO, JABIKYIIETO U Pa3pbIBAIOIIEr0 E€CTECTBEHHOTO 0TOOpa,
aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOT0 BUAO0OPA30BaHUS, BIUSHUS JBUKYIIMX CHUIT SBOJIOINH
Ha reHOo(OH] MOMYJIALNU, TPUCTIOCOOICHHOCTH OPTraHU3MOB K cpeie oOOWTaHMsI, YepeaOBAHUS
HaIlpaBJIEHUH BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B IKOCUCTEMAX;

YMEHHE YCTAaHaBIMBAThb B3aUMOCBS3U MEXIY IpOLEccCaMH 3BOJIIOLUHU, ABUKYLUIMMU
CHWJIaMM aHTPOIIOT€He3a, KOMIIOHEHTAMM Pa3IU4HbIX SKOCHUCTEM U MPUCIOCOOJIEHUSIMU K HUM
OpraHU3MOB;

yMEHHE BBISABIATh OTJIMYUTENbHBIE TNPU3HAKH KUBBIX CHCTEM, MPUCIOCOOIEHHOCTD
BUJOB K cpelae oOutaHus, aOMOTHYECKHMX M OHMOTHMYECKMX KOMIIOHEHTOB SKOCHUCTEM,
B3aMMOCBSI3€ll OPraHU3MOB B COOOLIECTBAX, AHTPOIIOI€HHBIX U3MEHEHHUM B IKOCHCTEMAax CBOEH
MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE APIYMEHTbI, OMOJIOrMYECKYI0 TEPMUHOJIOTHIO
U CHMBOJUKY JUIsl JOKa3aTelbCTBA POJACTBA OPraHU3MOB pPAa3HBIX CHUCTEMATUYECKUX TPYIII,
B3aMMOCBSI3M OPraHU3MOB M CpeIbl OOMTaHUs, €AMHCTBA YEIOBEYECKUX Pac, HEOOXOJAMMOCTH
COXpaHEHHsI MHOT000pa3us BHJIOB U SKOCUCTEM KakK YCJIOBHS COCYIIECTBOBAHHS MPUPOABI U
YeJI0BEYECTBA;

yMEHHE pelaTh OMOJIOTMYECKHE 3a/lauM, BBISABISATH NPUYMHHO-CIIEJCTBEHHBIE CBS3U
MEXJy HCCIIeIyeMbIMU OHMOJOrMYECKUMH TpOIlecCaMd U SBJICHUSMH, JieJaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMM ITOJIy4EHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH Ja00OpaTOpHBIE U MpaKTUYECKHe pabOThl, COONI0IATh MpaBWiIa MpU
paboTe ¢ yueOHBIM 1 1a00paTOpPHBIM 000PYIOBaHUEM;

yMEHHE BBIABUTATh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMH CpPEJICTBAMU,
dbopMynupys Ledb UCCIeOBaHUS, aHAIM3UPOBATDh MOJyYSHHbIE PE3YJIbTAThl U JIeJaTh BHIBObI,

yMEHHE y4acTBOBaTh B Y4eOHO-HCCIIEJOBATEIbCKON paboTe 1Mo OMOJIOTUH, SKOJIOTHU H
MEJUIMHE, MPOBOJAMMOM Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOILIECTB, M IyOIMYHO IpPEACTaBIATH
[I0JIy4EHHBIE Pe3yJIbTaThl HA YYEHUUECKUX KOH(PEPEHIIMSIX;

YMEHHE OLIEHMBAaTh THMIOTE3bl M TEOPUHM O IPOUCXOXKACHUM JKU3HM, 4EIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCJIEACTBUAX U CHOCO0axX MPeNOTBPAICHUs TI00aTbHBIX
U3MEHEHUH B Onocdepe;

yMEHHE OCYIIECTBISATH OCO3HAHHBIN BHIOOP Oyayiieil mpodeccnoHanbHOM AeITeTbHOCTH
B oOnactTu OWOJOrMM, 3KOJOTUH, MPHUPOJONOIB30BAHUS, MEIULUHbBI, OHOTEXHOJIOTHH,
IICUXOJIOTUM, BETEPUHAPUU, CEIBCKOIO XO34HCTBA, MUILIEBOI NPOMBIIIIEHHOCTH, YIIyOsATh
[I03HABATEIbHBI HMHTEPEC, HANpPaBJIECHHBIH Ha OCO3HaHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccud W MPOJOJDKEHHE OHMOJOTrHYEeCKOro oOpa3oBaHMS B OPTraHHU3alUSIX CPEIHETO
poeCCHOHAITBLHOTO M BBICIIIETO 00pa30BaHUSI.



IV. TEMATHUYECKOE INTAHUPOBAHUME

UX U3y4YeHUe

nuzyueHus ononoruu. CBoricTBa
KUBBIX CUCTEM: YPOBHHU
OpraHU3alNH )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KJIIE€TOYHBIM,
TKaHEBBI, OPraHU3MEHHBIH,
MOMYJISIITUOHHO-BUIOBOM,
ASKOCUCTEMHBIN
(OMOreoNeHOTHYECKUIA ),
ouocdepnsiid. [Ipomeccsl,
MPOUCXOSIINE B )KUBBIX
cucteMax. OCHOBHBIE IPU3HAKH

TEPMUHOB U TIOHATHI: CUCTEMA,
Ouosoruueckas pocT, pa3BUTHE,
HACJIe/ICTBEHHOCTD,
U3MEHYUBOCTb, Pa3ApPaXKUMOCTD,
SHEPT03aBUCUMOCTh, YPOBHHU
OpTaHu3aIy )KU3HU
(6buocuctem).
Xapaxmepu3oeams TPUHIIUATIBI
OpraHu3aly OUOCUCTEM:
OTKPBITOCTb, BBICOKAsI
YIOPSIIOYCHHOCTb,

10 KJIACC
Ne Tema Bcero yacos IIporpammHoe coaepkanue OcHOBHBIE BH/BI DJIeKTPOHHBbIE (LM pPOBHIE)
n/n Bcero | KP | IIP AeSITeILHOCTH 00y4alolmuxcs | oOpa3oBaTe/ibHbIe pecypchl
1 buonorus kak 1 CoBpemenHast OMoIOTHS — Packpvisams conepxxanue bubnuorexa HOK
HayKa KOMIUIEKCHas Hayka. KpaTkas TEPMHMHOB U MOHATUN: HayyHoe | https://m.edsoo.ru/7f41¢292
UCTOPUS Pa3BUTHS OMOJIOTHH. MHUPOBO33peHNE, HayYHas
buonorunueckue HayKu U KapTHHA MUpPa, HAyYHbII METO/1,
u3y4yaemble UMH MIPOOIEMBI. TUIO0TE3a, TEOPHSL, METOIbI
@dyHIaMEeHTabHbIE, IPUKIIAIHBIE U | UCCIIEIOBAHMSL.
[IOMCKOBBIE HAyUHbIE Xapaxmepuzoseams GMOJIOTUIO
UCCJIeI0BaHUs B OMOJIOTHH. KaK HayKy, €€ MecTo U poJib
3HadeHue OUOIOTHH B Cpelu APYTUX eCTECTBEHHBIX
(bopMUPOBaHUM COBPEMEHHOM HayK.
€CTECTBCHHO-HAyYHOU KapTUHBI Ilepeuucnams pa3nens
mupa. [Ipodeccun, cBsizannbie ¢ OHMOJIOrUU B COOTBETCTBUE C
Ouosorueil. 3HaueHue OUOJIOTUN B | O0OBEKTAMH U3YUYEHUSI.
MIPAKTUYECKOU EATEIbHOCTH Hasvieame BaxkHeWIINE OTpacIn
4eJI0BEKA: MEAUIIMHE, CENbCKOM OMOJIOrNYEeCKHUX 3HAHUHN U
XO03sICTBE, IPOMBIIIIIEHHOCTH, 3aJ1a4M, CTOSIIME Mepea
OXpaHe IPHUPOIBIL. ouonorueit XXI B.
2 JKuBble cuctemsl U 2 0,5 | )KuBble cCUCTEMBI KaK IIPEeAMET Packpvisams conepxxanue bubnuorexa HOK

https://m.edsoo.ru/7f41¢292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

xuBoro. Ku3ue kak Gpopma
cyuecTBoBaHus Mmatepuu. Hayku,
U3y4Yaroliye KUBbIE CUCTEMBI Ha
Pa3HbIX YPOBHSAX OpraHU3alluu.

N3yueHue ;kuBbIX cucTeM. MeTo bl

OMOJIOrMYeCcKON HAYKH.
[InmanupoBaHue SKCIEPUMEHTA.
[TocTanoBKa ¥ MpOBEPKA TUIOTES.
IloHsTHE CTAaTHCTHYECKOTO TECTA.

caMOperyJsius, UepapXU4IHOCTb.

Ilepeuucnsaimes yHUBEpCATIbHBIE
CBOICTBA JKMBOT'0, €IMHCTBO
XMMHUYECKOI0 COCTaBa,
pa3apa’kuMoOCTh, IBUKEHUE,
rOMeOCTa3, pOCT U pa3BUTHE,
HaCJIEJCTBEHHOCT,
MU3MEHYUBOCTb, IBOJIOLIHS
(npucnocobiienue k
U3MEHSIIOIIUMCS YCIIOBUSM).
IIpusooums ipuMepbl
O6uocHuCcTeM pa3HOro YPOBHS
OpraHu3alyy U CPaBHUBATh
IIPOSIBJIEHUS CBOMCTB KUBOI'O Ha
Pa3HbIX YPOBHSX.

buogorns kietku

0.5

Knetka — cTpykrypHO-
(GyHKIMOHANbHAS €IUHULA
®KUBOTO0. ICTOPHS OTKPBITHS
knetku. Pabotsl P. I'yka, A.
Jlesenryka. Knerounas reopus (T.

[[IBanu, M. llneiinen, P. Bupxos).

OcHOBHBIE TIOJIOKEHUS
COBPEMEHHOM KIIETOYHOHN TEOPUHU.
MeToabl MOJIEKYJISIPHOU U
KJIETOYHOU OMoIoruu:
MUKPOCKOIHS, XpomaTorpagus,
anexTpodopes, METo 1 MEYEHBIX
aToMoOB, nuddepeHnnanbHoe
HEeHTPU(YyTUpOBaAHHME,
KYJbTUBUPOBAHUE KIIETOK.
N3yuenue puKCUpOBaHHBIX
KJIETOK. DJIEKTPOHHAas
Mukpockonus. KonpoxanbHas
MHUKpockonusi. ButanbHoe

Packpwisams conepxanue
TEPMHHOB U TIOHATUI: CUCTEMA,
Ouosiornyeckas pocT, pa3BUTHE,
HACJICJICTBEHHOCTH,
U3MEHYUBOCTb, Pa3APaKIUMOCTh,
9HEPro3aBUCUMOCTb, YPOBHH
OpraHHU3aIUH KU3HHA
(buocucrem).
Xapaxmepu306ams PUHIATIBI
OpraHu3aluy OMOCHCTEM:
OTKPBITOCTH, BRICOKAS
YHOPSI0YCHHOCTD,

caMOperyJIsius, UepapXU4IHOCTb.

Ilepeuucnamos yHUBEpCATIbHbBIC
CBOMCTBA KUBOI'O: €JUHCTBO
XHMHYECKOIO COCTaBa,
pa3apaxxuMocCTh, ABUKEHUE,
roMeocTas, pocT U pa3BUTHE,
HaCJICICTBECHHOCTD,

bubnuorexa [JOK
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(IpUKU3HEHHOE) U3yUEHHUE KIIETOK.

HU3MCHYUBOCTbD, OBOJIIOIIHA
(mpucnocobyieHne K
M3MEHSIOITUMCS YCIIOBUSIM).

Xumuyeckas
OpTraHu3aIus
KJIETKH
KonTtpoabHas
padora Nel mo
TeMe «BxoaHoi
KOHTPOJIb)
KoHnTpoabHasn
padora Ne2 no
TeMe
«3apoxaeHue u
pa3BuTHE
IBOJIIOIHOHHBIX
NnpeacTaBJIeHUul B
OuoJI0oTuN»

10

XUMHUUYECKUN COCTAB KIIETKHU.
Makpo-, MUKpPO- U
YABTPAMHUKPO3JIEMEHTHL. Bona u eé
pOJIb KaK PaCTBOPUTEIIS, PEareHTa,
y4acTHe B CTPYKTypPHUPOBaHUU
KJIETKH, TEIJIOPETYISLUU.
MuHepaibHbIE BEIIECTBA KIETKH,
X OMOJOTHYECKast POJib.
OpraHudeckue BEIECTBa KIETKH.
buonornueckue nonumepsl. benku.
Croiicta 6enkoB. Kinaccuduxarms
0enkoB. buonornyeckue GyHKIHHA
6enkoB. [IproHsL

VYraesoasl. OO MIaH CTPOEHUS
1 GU3UKO-XMMHUYECKHE CBONCTBA
yriaeBoJoB. buonoruueckue
(YHKLINU YTIIEBOJIOB.

Jlunuaet. I'napoduiibHO-
ruapo¢poOHbIEe CBOMCTBA.
Knaccudukanus munuaos.
buonoruueckue pyHkunu
nununoB. HykieMHOBBIE KHCIIOTHI.
JHK n PHK. Ctpoenue moieKysl
AT®. Makpospruyeckue CBs3H B
MoJsiekysie AT®. buonoruueckue
¢ynkuun AT®. BocctaHOBIEHHBIE
MEePEHOCYHNKH, UX (PYHKIINH B
kietke. CTpyKTypHas OMOJIOTHSI:
OMoXUMHUYECKHE 1 ONO(U3HIECKUE
HCCIIEIOBAHUs COCTAaBA U

Packpvieams conepxanue
TEPMUHOB U MIOHATHIA:
DJICMCHTBI-OHOT CHEI,
MaKpO3JIEMEHTBHI,
MUKPO3JIEMEHThI; MUHEPAJIbHbIE
BEILIECTBA, MOJIEKYJIa BOJIBI KaKk
JUII0JIb, BOJOPOJHBIE CBSI3H;
ruApopUIbHbBIE U THAPO(POOHBIE
BEILIECTBA.

Hoxa3zvieams eTUHCTBO
3JIEMEHTHOTO COCTaBa KakK OJHO
U3 CBOMCTB JKMBOTO.
Pacnpedensmb xumnueckue
3JIEMEHTHI 10 TPYIINaM B
3aBUCHUMOCTHU OT
KOJIMYECTBEHHOTO
MIPEACTaBUTEILCTBA B
OpraHU3Me; XapaKTepHU30BaTh
pPOJIb OTAENIBHBIX JIEMEHTOB.
Buisigname cBA3b MEXKITY
COCTaBOM, CTPOEHUEM MOJIEKYJIbI
XUMHYECKOr0 COEIMHEHUS U €r0
(GYHKIUSAMU B KIIETKE.
Packpvieams conepxanue
TEPMUHOB U MOHSITUM:
LUTOIIa3Ma, OPraHOU/IbI,
SHJOIIa3MaTUYECKasl CETh
(BI1C), anmapat ['oabaxwy,
JIM30COMBI, BAKYyOJIb,
MUTOXOH/IPUH, TJIACTU/IBI

bubnunorexa [IOK
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IIPOCTPAHCTBEHHOU CTPYKTYPhI
o6uomouiexyi. MoaenupoBaHue
CTPYKTYPBI U (OyHKIIHHA
OMOMOJIEKYJ U MX KOMIIJICKCOB.
KomMmnbloTepHbIi 1U3aiiH 1
OpraHMYecKUi CUHTE3 OMOMOJIEKYIT
Y MX HETIPUPOTHBIX aHAJIOTOB.

(XJI0poIIacThl, XPOMOILIACTHI,
JIEHKOILIACTHI), pUOOCOMBI,
MHUKPOTPYOOYKH, KJIECTOUHBIN
HEeHTp (IIEHTpoCcoMa), PECHUYKH,
KTYTHKH, BKIIOYCHHUS, SAPO,
snepHas 0001104Ka,
KapuoIuia3Ma, XpOMaTHH,
SIPBIIIKO, XPOMOCOMBI.

Crpoenue u
(GyHKIMH KIETKH
KoHnTpoabHasn
padora Ne3 mo
Teme «CTpoeHue u
bynkuuu
KJIETKID)

Knerka xak nenoctHas xuBast
cuctema. OO1He Npu3HaKku
KJIETOK: 3aMKHYyTasi Hapy>KHast
MemOpana, moJsiekyinbl JJHK xak
FEHETUYECKUI anmnapar, CUCTEMa
cuHTe3a Oesnka. Tumsl KIeTok:
SyKapuOTHYECKas U
npokapuotuyeckas. OcoOeHHOCTH
CTPOEHUS MPOKAPUOTHYECKOM
KIIETKH.

Knerounas crenka 6akTepuii.
CrpoeHune 3ykapuoTHYECKOU
kjeTKu. OCHOBHBIE OTIINYUS

PaCTUTENBHOM U dKUBOTHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI —
KJIETOYHAs CTeHKa, IIINKOKAIUKC,
ux ¢pyHkuuu. [Tnazmarnueckas
MeMOpaHa, ee CBOMCTBa 1
GyHKIUY.

[{uTomiazma u ee OpraHou/bl.
OnHOMEMOpaHHBIC OPTaHOMIbI
xietku: DI1C, annapar ['onbaxu,
nu30ocoMbl. [ToslyaBTOHOMHBIE
OpTraHOUBI KJIETKU: MUTOXOHJIPUH,
mnactuasl. [IporcxoxaeHme
MHUTOXOHJIPUN U T1acTul. Bussl

Onucwieams CTpOCHUE
9YKapHOTHYECKON KIIETKU O
M300paXeHUsIM U Ha
MUKpOIIpenaparax;
KJIacCU(UIIUPOBATH OPTaHOUIBI
B 3aBHCHMOCTH OT OCOOCHHOCTEMH
UX cTpoeHus (ogHOMEeMOpaHHbIE,
JIByMeMOpaHHbIE,
HEMEeMOpaHHbIE); OMUCHIBATH
(YHKIIUY KaXJI0TO OpraHoua B
KIIETKE.

Xapaxkmepu306ambs KIETOYHOE
PO KaK MECTO XpPaHEHHUS,
nepenauu (yaABOCHUE XPOMOCOM)
U peaju3aluy (TpPaHCKPUIILINS)
HaCJIeICTBEHHOW NH(pOpMaluu
KJIETKH.

Ilepeuucnams u onucvisamo
KOMITOHEHTBI siJIpa U UX

GyHKIMH.
Cxemamuuno uzobpasicamo
CTpOEHUE paCTUTENILHOW U

JKUBOTHOM KJIIETKH
Packpwvieams conepxanue
TEPMUHOB U TIOHSATHI: KJIETKA
(dykapuoTnueckas,

bu6nmunorexa [IOK
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mwiactull. HememGpanusie
OpaHOM/IbI KJIETKU: pUOOCOMBI,
KJIETOYHBIN LIEHTpP, PECHUYKH,
KTyTUKU. OYHKIIUU OPTaHOU 0B
KJIETKU. BriaroueHns.

SAnpo — peryasaTOpHbIN LEHTP
kietku. CTpoeHue sipa: siaepHas
000J104Ka, KapuoIia3Ma,
XPOMAaTHH, SAPBILKO. XpOMOCOMBI

[IpOKapUOTHYECKas),
na3MaTdecKas MeMopaHa
(masmaneMma), TITUKOKAITUKC,
TPaHCHOPT BEILIECTB
(maccuBHBIN, aKTUBHBIN),
SHAO0MHTO3 ((haronuTo3,
MUHOIIUTO3), 9K30IUTO3,
KJICTOYHAs CTEHKA, HYKJICO3H/I.
Cpasnueams Mexay coOoit
JYKapUOTHUECKUE U
MIPOKAPUOTUYECKHUE KIETKH;
OTMEeYaTh CXOJICTBO M OTJINYUS B
CTPOEHUH KJIETOK OaKTepui,
KUBOTHBIX U pacTEHUN

OOMeH BelecTs U
MpeBpalieHue
SHEPTHH B KIETKE
KonTpoabHasn
padora Ne4 o
Teme «O0MeH
BEIECTB H
npeBpaileHne
JHEPIruu B
KJIETKe»

OOMeH BEIIECTB, UIN META00IN3M.
Accummtsius (TacTuueCKui
00MEH) U JUCCUMUIISLIUS
(oHEepreTUYecKuii 0OMeH) — JIBE
CTOpPOHBI

€IMHOTO Tpollecca MeTadoIu3Ma.
Tumber oOMeHa BeIecTs:
aBTOTPO(MHBII U reTepOTPOPHBII.
Poinb hepmenTOB B 0OMeEHe
BEILECTB U MPEBPAILIEHUHU SHEPTUN
B KiieTke. @oTocunTe3. CBeTOBAs U
TeMHOBas (a3bl HOTOCUHTESA.
Ob6mee ypaBHeHHe POTOCUHTE3A U
obmas 3((HeKTHBHOCTH
¢dboTocuHTE3a. 3HAUCHHUE
dboTocuHTE3a IS )KU3HU Ha 3eMIIe.
BnusiHue ycnoBuii cpejipl Ha
($hoTOCHHTE3 H CTIOCOOBI
MOBBIIICHHS €T0 IPOIYKTUBHOCTH Y
KYJbTYPHBIX PACTCHHH.

Packpvisams conepxanue
TEPMHUHOB U TIOHATUI: OOMEH
BEIIECTB M MIPEBpAICHUE
sHepruH (MeTaboIN3M),
ACCUMMWJISIIIHSI, TUTACTUYCCKUIN
0OMEH, TUCCUMUIIALINA,
SHEPreTHYECKHi 0OMEH,
¢dorocunTe3, POTONN3,
dhochopunupoBanue,
NEPEHOCUYHK MPOTOHOB,
XEMOCHHTES3.

Onucvisams GOTOCUHTES,
MIPOIIECCHI, TPOTEKAIOIIUE B
CBETOBOU M TEMHOBOM (aze.
Buisignsams npuaunHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY
IIOTJIOIIEHUEM COJIHEUHON
SHEPTUU XJIOPOPHUIUIOM U
cuHTe30M Mosiekyn ATO.
Cpasnusamp UCXOTHBIC

bubnuorexa [JOK
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Xemocunres. Peakniuu xemMo-
CHHTE3A.

BEIECTBA, KOHCYHBIC TIPOTYKTHI
Y YCIIOBHS POTEKAHMSI PEaKIIui
CBETOBOM M TEMHOBOM (pa3sbI
(dboTocuHTE3A.

Cpasnueamsv POTOCUHTE3 U
XEMOCHHTE3.

Oyenusams 3HAYCHUE
(doToCUHTE3a U XEMOCHHTE3a TSI
JKW3HU Ha 3emiie

Hacnencreennas
uH(popManus u
peanuszanus €€ B
KIIETKE

0.5

Peaknuu maTpu4HOro cUHTE3A.
[IpuHUIKI KOMIIEMEHTAPHOCTH B
peakLuax MAaTPUYHOIO CUHTE3A.
Peanusanus HacneacTBeHHON
nHpopmanuu. ['eHeTHUECKUH KO,
ero cpoiictsa. TpaHckpunuus —
Matpuunbiii cuaTe3 PHK.
TpaHncisius u e€ sTansl.
CoBpeMeHHBbIE TPEICTABICHUS O
CTpO€HMH reHoB. Opranuszanus
reHoMa y MpoKapuoTa U 3yKapHorT.
Perynsimust akTHBHOCTU T'€HOB Y
npokapuoTa. I 'unoresa onepona
(d. XKaxo0, XK. Mano).
MouiekysipHble MEXaHU3MBbI
9KCIIPECCUM T'€HOB Y 3YKApHUOTAa.
Kiterounsiii romeocras.

Bupycor — Hekiierounsie Gopmbl
KHU3HU U 00JINTaTHBIE Mapa3UThI.
CtpoeHue npoCThIX U CIOKHBIX
BUPYCOB, PETPOBUPYCOB,
OakTepuodaro. JKu3HEHHBIN UK
JHK-conepxamux Bupycos, PHK-
COJIeprKallX BUPYCOB,
O6akrepuodaros. OOpaTHas

Packpvisams conepxanune
TEPMHHOB U TIOHSTHH: TEH,
TE€HETUYECKUM KOJI, MAaTPUYHBII
CUHTE3, TPAHCKPHIIIIHS,
TpaHCIALUS, KOJIOH, aHTHKO/IOH,
pubocoma.

Onpeodenamb CBONCTBA
reHETUYECKOro KoJia
(TPUIIIETHOCTD, OJTHO3HAYHOCTH,
BBIPOXKJICHHOCTb,
YHUBEPCATBHOCTB,
HETMEePEeKPHIBAEMOCTb,
HEIPEPBIBHOCTB).

Onucwieams 3Tanbl peann3anuu
HaCJIeICTBEHHOU nHpopManuu B
KJIETKE.

Cpaenueams peakiu
MaTPUYHOTO CUHTE3a MOJIEKYJI
PHK u Genka B kieTke.
Xapaxmepu3zoeams BUPYCHI KaK
HEKJICTOYHYIO ()OpMY KU3HH;
0COOCHHOCTHU CTPOCHHUS U
KHU3HEEATETbHOCTH BUPYCOB.
Onucwviéams 5KU3HEHHBIN ITUKIT
BHPYCOB UMMYHOIe(hUITUTA

bu6nmunorexa [IOK
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TPaHCKPUIIIIHS, peBepTa3a,
MHTErpasa.

Bupychble 3a601eBaHus YyeI0BEKa,
KUBOTHBIX, pacteHuit. CITU /I,
COVID-19, conpanbHBIC U
MEUIIMHCKUE MPOOIEMBI.
buoundopmartuka:
HaHoTexHOJIOTHY B OMOJIOTHU U
meaunuHe. [Iporpammupyembie
¢yskun 0eiakoB. CriocoOsl
JTOCTAaBKH JIEKAPCTB.

YeN0BeKa; pa3uyaTh Ha
pucynkax BTM, Gakrepuodar,
BUY.

Obocnosvieams U COOIIOIATE
MEpPBI MPOPIITAKTUKI
pacmipocTpaHeHUs! BUPYCHBIX
3a0osieBaHuii (pecupaTopHbIe,
eIy IOYHO-KHUIICUHbBIE, KIIeIIe-
BoH 3HuEdanuT, BUU-
nH(peKus)

JKy3HeHHBIN UK
KJIETKHA

Kiterounslii UKL, €ro Nepruoibl U
perymsiuust. Uatepdasa u Mmutos.
Oco0eHHOCTH MPOIECCOB,
MPOTEKAIOIIUX B HHTEpda3ze.
Matpuunsbiii cunte3 JJHK —
pemrkanus. Mexanusm
pernukammu JJHK. Xpomocomsr.
Crpoenune xpomocoM. Teromepsl 1
Teromepaza. XpOMOCOMHBIN HabOP
KJIETKU — KapuOTUMl. [{urioniHsIi
Y TaIIONIHBIA HAOOPBI XPOMOCOM.
['oMon0TMYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Jlenenue knetku — Muto3. Ctaauu
MHTO3a U TPOUCXOIAIINE B HUX
npoueccsl. Tunsl MuTO3a.
Kapuokunes n nuToknHes.
buonoruueckoe 3HaueHNE MUTO3A.
Perynsius MUTOTHYECKOTO LMK
knetku. [Iporpammupyemas
KJIeTOYHas THOeIb — anorTo3.
Knetounoe sinpo, XpoMOCOMBI,
(GYHKIIMOHAJIbHAS TEHOMHUKA.

Packpvieams conepxanne
TEPMUHOB U NOHATHUM:
KJICTOYHBIN UK, HHTep(dasa,
penyIuMKanus, XpoMocoma,
KapuOTHUII, TalJIOUIHbIN,
JUTUTOUTHBIA XPOMOCOMHBII
Habop, XpOMaTH/IbI.
Onucwieéams 5KU3HEHHBIN ITUKIT
KJIETKH; IEPEYUCIATh U
XapaKTepU30BaTh MEPUOIbI
KJIETOYHOTO ITMKJIA, CPABHUBATH
UX MEX]Ty COOOH.

Onucwieams CTpOCHUE
XpPOMOCOM, KapUOTHUIIOB
OpraHu3MOB, CPAaBHUBATh
XPOMOCOMHBIE HA0OPHI KIIETOK
Packpwvieams conepxanne
TEPMUHOB U NOHATHI: MUTO3;
ero craguu: mpodasa, metadasa,
anadasza, renodasa.
Cpaenueams CTaIu MUTO3A.
Paznuuame Ha
MHUKpOTIpenapaTax U puCyHKax

bubnnotexa IIOK
https://m.edsoo.ru/7f41¢c292
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MexaHnu3msl nponudepanuu,

I PepeHIUPOBKY, CTAPEHUS U
rudenn kietok. «I{udposas
KIIeTKa» — OMonH(pOopMaTHIeCcCKue
MoJienH (YHKIIMOHUPOBAHUS
KJIETKH.

CTaJNu MUTO3A.
Packpvisams 6uonornyeckuit
CMBICJT MHTO32

Crtpoenue u
byHKIMHA
OpraHU3MOB
KonTpoabnas
padora NeS no
Teme «CTpoeHnue u
bynkuuu
OPraHu3MoB»

17

1.5

buonorudeckoe pasHooOpasue
opranu3MoB. OJTHOKJIETOYHbBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHbIE
OpraHU3MBbl.

Oco0eHHOCTU CTPOEHUS U
KU3ZHENIESITETbHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, 0JHOKJIETOUHbIE
IpUOBbI, OJTHOKJICTOYHBIC
BOJIOPOCIH, IPYrUe€ IPOTUCTHIL.
Kononunanbabie OpraHu3mebl.
B3anmocss3p yacreit
MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, Opransl U CUCTEMBI
opranoB. Opranusm Kak eIMHOe
nenoe. ['omeocras.

Tkanu pactenuid. Tumnel
pPaCTUTENbHBIX TKAHEH:
oOpa3oBaTenbHasi, IOKPOBHA,
MPOBOAINASL, OCHOBHAS,
MexaHnunuyeckas. OcoOeHHOCTH
CTpoeHUs, QyHKIUHN U
pacIonoKeHus TKaHe# B opraHax
pacTeHun.

TkaHU KUBOTHBIX U YEJIOBEKA.
Tunel )KUBOTHBIX TKaHEH:
AMUTENNANBHAS, COSTUHUTEIbHAS,
MBIIIIeYHasl, HEPBHASI.

Packpvieams conepxanue
TEPMHHOB U TIOHSTHH:
OMoJIOTHYECcKOe pasHOOOpa3ue
OpraHU3MOB, OJHOKJIETOUHBIE,
KOJIOHHATbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.
Onucwieams 0COOEHHOCTU
CTPOCHUS U KU3ZHEACATSIbHOCTH
OJIHOKJICTOYHBIX OPTaHH3MOB.
Onucwvieams CTpOCHUE
XPOMOCOM, KapUOTHUIIOB
OpTraHMU3MOB, CPAaBHUBATh
XPOMOCOMHBIE HA0OPHI KIIETOK
Packpvisams conepxanue
TEPMHUHOB U TIOHATUH: TKaHH,
OpTraHbl U CHCTEMBI OPTaHoOB,
OpTaHu3M Kak €JJMHOE IIeJIOE,
rOMEeOoCTa3.

CpasHusams CTalul MUTO3A.
Pasznuuams na
MHUKpOIIpenapaTax U pucyHKax
TKaHU )KHBOTHBIX M YEJIOBEKa,
TKaHU PacTCHUU.

Packpvisams npuHIUIIBI
3aIUTHl Y OPTaHU3MOB.
Onucwieams 0COOCHHOCTU
cTpoeHus, QyHKIUN U
pacmoIOKEHHS TKAHEH B

bubnnotexa IIOK
https://m.edsoo.ru/7f41¢c292
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OcoOeHHocTU CTpOeHMUS, HYyHKIUI
1 PACcIOJIOKEHUS TKAaHEH B OpraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. DyHKIIMM OPTraHOB U
CUCTEM OpPTraHOB.

JIBrxeHue oprann3mos. [Iutanue
opraHu3MoB. [[pixanue
OpraHu3MoOB. TpaHCIIOPT BELIECTB y
OpraHu3MoB. TpaHCIIOPTHBIE
cucrteMsl pacteHud. Tpancnopr
BEILECTB y )KMBOTHBIX. Brienenue
y Opranu3MoB. Belgenenue y
pactenuii. Beinenenue y
KMBOTHBIX. 3allIUTa y OPraHU3MOB.
3ammTa y OJIHOKJIETOYHBIX
OpraHU3MOB.

Pa3npaxkumocts u perynsanus y
OpraHu3MOB.

OopraHax >XMBOTHBIX U YCJIOBCKA.

10

Pazmuoxxenue u
pas3BHUTHE
OpraHU3MOB
KonTtpoabHas
padora Ne6 no
TeMe
«Pa3MHoOKeHHE U
pa3BuTue
OpPraHM3MoOB»

1.5

@opMBl pa3MHOKEHUS
OpraHu3MoB: Oecroioe (BKIovas
BETe€TaTUBHOE) U T0JI0BOE. Buabl
0eC1oJIOTO Pa3MHOKCHUS:
[IOYKOBaHUE, CIOPYJIALNS,
(bparMeHTaIys, KIOHUPOBAHUE.
[TonoBoe pasmuoxenue. [lonoBeie
KJICTKH, MJIA TaMeThl. Meio3.
Craguu menosa. [loBenenune
XpOMOCOM B MeHO03eE.
Kpoccunrosep. buonornueckuii
CMBICJI M€H03a U TI0JIOBOTO
npouecca. Meiio3 u ero Mecto B
KU3HCHHOM IIMKJIE OPTaHU3MOB.
[IpenzapoapiieBoe pa3BUTHE.

Packpvisamo conepxanue
TEPMUHOB U TIOHATHIA:
pPa3MHOKEHHE, KIIOH, IT0JIOBBIE
KJIETKH (FaMeThl),

ANLEKIIETKA, CIIEPMATO30U],
3Ur0Ta, IEJIEHUE HAZIBOE,
[IOYKOBaHUE, CIIOPYJIALMS,
(parMeHTanus, BEreTaTUBHOE
pPa3MHOKEHHE, CEMEHHOE
pa3MHOXEHHE, ONIbUICHUE,
JIBOMHOE OIIOJ0TBOPEHHUE,
II0JIOBBIE XKEJE3bl, CEMEHHUKH,
SUYHUKH, OIIJIOJOTBOPEHUE
(Hapy>kHOE, BHyTpEHHEE).
Xapaxkmepuz06amb 0COOEHHOCTH

bubnuorexa [JOK
https://m.edsoo.ru/7f41¢292
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['ameTorenes y ’KUBOTHBIX.
[TosioBble xkene3pl. OOpazoBaHue U
pa3BUTHE MOJIOBBIX KIETOK.
CnepmaroreHes U 0OOreHes.
CrtpoeHune moJIOBBIX KIETOK.
OnonoTBOpeHME U
SMOpHOHAIIBHOE Pa3BUTHE
KHUBOTHBIX. CITIOCOOBI
OIIOIOTBOPEHUS: HApy>KHOE,
BHyTpeHHee. [lapTeHorenes.
Pa3smHuoxenue u passutue

pactenuii. 'amerodut u ciopour.

Meii03 B ’)KU3HEHHOM IIUKJIE
pactenuii. O6pa3zoBaHue crop B
nmporecce Meio3a. 'amerorenes y
pacteHnii. OnI010TBOPEHNE U
Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOE
OIJIOIOTBOPEHUE Y IIBETKOBBIX
pactenwmii. OOpazoBaHue u
pa3BUTHE CEMEHU.

MexaHHU3MBI perysaiuu
OHTOT€HE3a Y PAaCTEHUU U
KUBOTHBIX.

M 3HaYeHHE OEeCII0I0ro u
IOJIOBOT'O CIIOCOOO0B
Pa3MHOKEHHS.

Bvioenssmb BB OECIIOIOT0
Pa3MHOKCHHSI; BBISBJISTH
B3aMMOCBSI3U MKy hopmamu u
Croco0aMu Pa3MHOKCHHUS U X
OMOJIOTMYECKHUM 3HAUYCHHEM.
Braoems npuémamu
BETeTaTHBHOTO Pa3MHOKEHUS
KyJIbTYPHBIX paCcTeHUI (Ha
pUMepe KOMHATHBIX ).
Xapaxmepuzosams 1OJIOBbIC
KJIETKU: ULIEKIETKH,
CIIEPMATO30UIbl; BBISBIISATH
0COOEHHOCTH MX CTPOCHUS

11

I'eneTuka — Hayka
0
HACJIEICTBEHHOCTH
Y U3MEHUYHUBOCTHU
OpraHUu3MOB
KonTtpoabHas
padora Ne7 no
TeMe «'eHeTHKA —
HayKa 0
HACJIEACTBEHHOCT

0.5

Hcropust cTAaHOBIIEHUS U pa3BUTUS
IeHETUKH Kak Hayku. Pabotsr I'.
Menpens, I'. ne ®pu3sa, T.
Moprana. Poip 0Te4eCTBEHHBIX
y4€HBIX B Pa3BUTUH I'€HETUKH.
Pa6oter H. K. Konsiosa, H. 1.
BasuiioBa, A. H. benozepckoro, I'.
J1. Kapneuenko, 1O. A.
Ownmumaenko, H. B. Tumodeena-
Pecosckoro.

Packpvisams conepxanue
TEPMUHOB U TIOHSATHI: TEH,
TE€HOM, TeHOTHTII, ()EHOTHII,
XPOMOCOMBI, aJIJIEIbHbIE T€HbI
(annenu), roMo3UroTa, reTepo-
3UroTa, JOMUHAHTHBIN PU3HAK
(reH), peleccUBHBIN MPU3HAK
(ren), yucTast TUHUS, THOPHU.
Ilepeuucnamo u
Xapaxmepuzo6ams METOb

bubanotexa IJOK
https://m.edsoo.ru/7f41¢292
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U OCHOBHBIE TCHETHYECKHUE TIOHATHS | TCHETHUKU: THOPHUIOIOTHICCKUM,
H3MEHYHBOCTH M CUMBOJIBIL. ['OMOJIOTUYHEBIE LIUTOTCHETHYCCKHA,
OPraHu3MoB» XPOMOCOMBI, aJIJIEIbHbIE TeHBI, MOJIEKYJISIPHOT€HETUY €CKUH;
aJbTepHATUBHBIE TTPU3HAKH, JIOMUHAHTHBIE U PEIECCUBHBIE
JOMUHAHTHBIN U peLIECCUBHBIN MIPU3HAKHU PACTEHUN U
MPU3HAK, TOMO3UTOTA, JKHBOTHBIX.
reTepO3UroTa, YuCTast TUHUS, Tlonv306amubcst TeHETUYECKOM
TUOPHIBI, TEHOTHUT, PCHOTHIL. TEPMUHOJIOTUEH U CUMBOJIMKOMN
OCHOBHBIC METOJIBI T'CHETHKH: JUIS 3aIIMCH TeHOTHITHYECKUX
TUOPUIONIOTHYECKUM, CXEM CKpEeUIMBaAHUS
LUTOJIOTUIECKUM, MOJIEKYJISIPHO-
TC€HETUYECKUM.
12 3aKOHOMEPHOCTH 10 Monoru0puaHoe CKpenuBaHue. Packpvisams conepxanue bubnuorexa HOK
HACJIEICTBEHHOCTH [TepBbiii 3akoH MeHes — 3aKOH TEPMUHOB U TIOHATHH: https://m.edsoo.ru/7{41¢292

eaMHO00pa3us THOPHJIOB TIEPBOTO
nokosenust. [IpaBuio
JTOMUHHpOBaHUA. BTopoii 3akoH
MeHpens — 3aKOH pacilerieHus
npu3HaKoB. [luTomornueckue
OCHOBBI MOHOTHOPHUHOTO
ckpeuBanus. [ umoresa 4ucTOTHI
ramer.

AHanu3upyrolee CKpeluBaHue.
[IpomexxyToUuHBIN XapakTep
HacnenoBaHus. Paciiemienue
MIPU3HAKOB MIPU HETIOJTHOM
JOMUHUPOBAHUHU.

JuruGpuaHoe CKpeLBaHue.
Tpetuii 3axkoH MeH/ielisl — 3aKOH
HE3aBUCHUMOI'0 HacIe0BaHUs
npu3HakoB. [{lutonorunueckue
OCHOBBI TUTUOPUIHOTO
CKpEIIMBaHMUS.

CrermieHHOe HaclieJOBaHNE

MOHOTHOPHIHOE CKpELTUBaHHKE,
(dbeHoTUIINYECKHE TPYTIIIHI,
TUOPHUIOIIOTHYECKUNA METOI,
YUCTHIC IMHUU, TOMUHUPOBAHUE
reHOB (TIOJTHOE, HETIOIHOE),
pacuierieHle B IOTOMCTBE.
Onucvieams METOJIUKY
nposeaeHus I'. Mennenem
OTIBITOB TIO U3Yy4YCHUIO
HaCJIeI0OBaHUS OJHON Mapbl
IPU3HAKOB y FOpOXa MOCEBHOTO.
Packpvieams conepxanue
3aKOHOB €JJMHO00pa3us
TUOPHIOB IEPBOTO MTOKOJICHHS U
3aKOHA pacIleIICHHUS.
ObvscHAmMb TUTIOTE3Y YUCTOTHI
ramer.

3anucwvieams CXeMbI
MOHOTHOPHUHOTO CKPEIIMBAHNUSA,
00BACHAMb €T0 IIUTOJIOTHIECKIE
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npusHakoB. Pabotsl T. Moprasna.
CuemieHHOe Hacae10BaHue I'eHOB,
HapyLIEHUE CLEIUIEHUS MEKIY
reHamu. XpoOMOCOMHasl TEOPUS
HACJIEICTBEHHOCTH.

I'eneTtnka nosa. XpoMOCOMHBIN
MEXaHN3M OIpEIeJICHUs 110J1a.

AyTOCOMBI " IMOJIOBBIC XPOMOCOMBI.

I'omoraMeTHsIil 1 reTeporaMeTHbIN
non1. I'eneTnueckas CTpykrypa
ITOJIOBBIX XPOMOCOM.
HacnenoBanue npu3Hakos,
CUEIJIEHHBIX C TOJIOM.

['enotun kak 11e10CTHAS CUCTEMA.
[InelioTponust — MHOKECTBEHHOE
JeicTBHE reHa. MHOKeCTBEHHBIN
ajutenusM. Bzaumoneicreue
HeaJIeIbHBIX TE€HOB.
KommnemenTapHocTs. DnucTas.
[Tonumepusi.

I'eneTrueckuii KOHTPOJIb PA3BUTHUSA
pacTeHHi, )KUBOTHBIX U Y€JIOBEKa,
a Takke PU3NOIOTMUYECKUX
IIPOLIECCOB, TOBEICHUS U
KOTHUTHUBHBIX (DyHKLHH.
I'eneTnyeckue MeEXaHU3MBbI
CHMOHOIreHe3a, MEXaHU3MbI
B3aUMOJCHCTBUSA «XO35MH —
MapasuT» U «XO35MH —
MHKpoOHom». ['eHeTHUEeCKHe
aCIEKThl KOHTPOJISI U U3MEHEHUS
HacJe/ICTBeHHOM nHpopmanuu B

IMOKOJICHUAX KJIICTOK U OPTraHU3MOB.

OCHOBBI U PEIIaTh T€HETUYECKUE
3aJla4yi Ha MOHOTHOpUIHOE
CKpELIMBaHUE.

Packpvieams conepxanue
TEPMHUHOB U NTOHATHM:
JTUTHOPUTHOE CKPEIIMBAHUE,
aHaJM3HUPYIOIIEe CKPEITMBAHUE.
Onucwvieams onbiThl I'. Menaens
110 U3YYEHUIO HACJIEIOBaHUs
JIBYX Tap MPU3HAKOB y ropoxa
MMOCEBHOTO.

Packpvisams conepxxanue
3aKOHA HE3aBUCUMOTO
HacJe0BaHUs IPU3HAKOB.
Ilpumensamos MaTeMaTHUECKUT
pacuer ¢ MoMOIIbI0 METoAa
MIEPEMHOKEHUS BEPOSTHOCTEH U
3aMUCh C TOMOIIBIO
(hEHOTUITUYECKHUX PaJNKAIOB
pacuieTrieHus! IPU3HAKOB Y
MOTOMKOB 10 (heHOTUTTY U
TEHOTHITY.

3anucwvieams CXeMbI
JUTHUOPHUIHOTO CKPELBaHUS,
OOBSACHSTH €ro LIUTOJIOTUUECKUE
OCHOBBI U peutams TeHeTUYECKUE
3aJla4 Ha JUTHOpUIHOE
CKpELIMBaHUE

13

3aKOHOMEPHOCTH

B3aumoaericTBre reHOTHUIIA U

Packpvisams conepxanue

bubanotexa IJOK




U3MEHYUBOCTH
KoHnTpoabHasn
padora Ne§ no
Teme
«3aKOHOMEPHOCTH
U3MEHYUBOCTH

cpelbl pu GopMUPOBAHUU
¢denotuna. I3mMeHYnBOCTH
npusHakoB. KauecTBeHHBIC U
KOJINYECTBEHHBIE NPU3HAKU. Busl
M3MEHYHMBOCTH: HEHACIIEICTBEHHAS
Y HacJIeICTBEHHAsL.
MoaudukannonHnas
M3MEHYUBOCTH. PoJb cpenibl B
(dbopMupoBaHUH

MOAN(UKAITMOHHOW U3MEHYHBOCTH.

HopwMma peakunn npusHaka.
Bapuanuonssiii psij u
BapualMoHHas kpusas (B.
Horanucen). CroiicTBa

MOAN(PUKAITMOHHOW U3MEHYHBOCTH.

I'eHoTHIIMYECKAS U3MEHUNBOCTb.
CBoiicTBa TCHOTUIIMYCCKOM
U3MEHYHUBOCTHU. Buapl
TeHOTUIINYECKOM N3MEHYHUBOCTH:
KOMOWHATHBHAs, MyTallHOHHAs.
KoMOnHaTnBHAS NU3MEHUYHUBOCTD.
Mei103 1 mOI0BOM NpoIECC —
OCHOBA KOMOHMHATHUBHOM
H3MEHYUBOCTH. PoJib
KOMOHMHATHUBHOM U3MEHUYHBOCTH B
CO3JaHUH I'eHETHICCKOTO
pa3HooOpa3us B mpeesiax 0JTHOTO
BUJIA.

MyTalnnoHHas U3MEHYUBOCTb.
Bupl MyTanuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbBIE U UHYUUPOBAHHBIE
MyTauuu. SInepHsle n
HUTOTIIIA3MATUYECKUE MY TalIUH.

TEPMUHOB U TIOHATHIA:
H3MEHYHNBOCTb, HACCICTBEHHAS
W3MEHYHBOCTb,
HEHACIICICTBCHHAS
M3MEHYUBOCTb,
Moau(UKAITMOHHAS
W3MEHYHBOCTh, BAPHAIIMOHHBIN
psAl, BapuaHTa, BapHaIlMOHHAS
KpuBasi, MpU3HAK, HOpMa
peaKIuu, KOJIMYECTBEHHBIE U
Ka4ueCTBEHHBIC MPU3HAKH.
Knaccupuyuposams BubI
W3MEHYHMBOCTH U BBISIBJIATH UX
OHOJIOrHYeCKHE 0OCOOEHHOCTH.
Ilepeuucnams cBOMCTBA
MOAU(UKAITMOHHON
H3MEHYHUBOCTH U OOBSACHSATH €€
3HAYEHHE JIJISI OPraHU3MOB.
Pa3znuuams KOTHYIECTBCHHBIC U
Ka4ueCTBEHHBIC MMPU3HAKY;
cmpoums BapUALMOHHBIN P,
BapUAIMOHHYIO KPUBYIO,
BBIYHCIISITh CPETHEE 3HAUCHHE
npu3HaKa

https://m.edsoo.ru/7f41¢c292
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ComaTnyeckue u mojaoBbIe
MyTauuu. [Ipuannsl
BO3HUKHOBEHMS MyTallUi.
MyTareHsl 1 UX BIUSHHE HA
OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTalMOHHOI0 Mpouecca. 3aKoH
TOMOJIOTHYECKHX PSATOB B
HACJIeICTBEHHOM U3MEHUHUBOCTH
(H.M. BaBunos). Buesgepnas
U3MEHYUBOCTH U
HACJIEICTBEHHOCTb.
DONUreHeTuka v S3IMUreHOMUKa, POJib
SMUTeHETUYECKUX (DAKTOPOB B
HacJeJOBaHUU U U3MEHYUBOCTHU
(EeHOTUITUYECKUX TPU3HAKOB Y
OpraHU3MOB.

14

I'eneTnka yenoBeka

0.5

Kapuorum genoseka.
MexnayHapoaHas mporpamma
HCCIICOBAHMS T'eHOMA YCI0BEKa.
MeTobl u3ydeHUsI TeHETUKU
YeJI0BeKa: TeHealOTMICCKHUIA,
OJIM3HEOBEIN, IINTOTCHETHYCCKHM,
MOMYJIAIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKUA.
CoBpeMeHHOE orpe/ieNieHne
TeHOTHIIA: IIOJTHOTCHOMHOE
CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCJIE C
nomoipio I1I1P-ananu3za.
HacnenctBennbie 3a00jeBaHUs
yeaoBeKa. [ 'eHHbIe U XPOMOCOMHBIE
0oJIe3HM YeaoBeKa. boe3nu ¢
HaCJICCTBCHHOM
MPEIPACIIOTI0KEHHOCTBIO.

Packpvieams conepxanue
TEPMHHOB W TIOHATHH: KAPUOTHUIT
YeJ0BeKa, IIMTOreHETHISCKIH
METO/I, F€HeaIOTHUEeCKUM
METO/I, POJIOCIIOBHEIE,
OJIM3HEIOBEBIN METO,
HACJICACTBCHHBIC OOJIC3HMU:
(MOHOTEHHBIE, C
HaCJIeICTBEHHOU
MPEAPACTIONOKEHHOCTRIO,
XPOMOCOMHBIE), MEAUKO-
FEHETUYCCKOC
KOHCYJIbTUPOBaHUE.
Ilepeuucnsims 0COOCHHOCTH
M3YUYCHHsI FTEHETUKH YEJIOBEKa,
npusooums IPUMEPbI
HACJICACTBEHHBIX OOJIC3HEH
YEeJI0BEKa, XapaKTepU30BaTh

bubmnnotexa IIOK
https://m.edsoo.ru/7f41¢c292
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3HaYeHUE MEAUITUHCKON TeHETHKHU
B MIPEIOTBPAIICHUH U JICICHUHN
IEHETUYCCKUX 3a00JIeBaHU I
yenoBeKa. MeAuKO-reHeTHYECKOe
KOHCyJbTUpOBaHuE. CTBOJIOBBIE
kieTku. [loHsATHE «TEeHEeTHYeCKOTO
rpy3a». OTUYECKHE aCTIEKThI
UcclieIOBaHUN B 001acTH
peIaKTUPOBAHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

I'enetnueckue GpakTopsl
MTOBBIIIEHHOW YyBCTBUTEIBHOCTH
YesioBeKa K (PU3NYeCKoMy U
XUMUYECKOMY 3arpsi3HEHUIO
OKPYXalUIeH Cpebl.
I'enetnueckas
MIPEAPACTIONOKEHHOCTh YEJIOBEKa K
MATOJIOTUSIM.

METObI UX MPO(DUITAKTUKY;
00OCHOBKIBAThH 3HAYCHHE
MEIUKO-T€HETHYECKOTO
KOHCYJIbTUPOBaHUSI.

Buissnamo u cpasuusames MEXIy
co00ii TOMHUHAHTHEIE U
peleccuBHBIC TPU3HAKU
YyeJIoBeKa.

Cocmagnams u aHaiu3upoeams
POAOCTIOBHBIE YEITOBEKA

15

Cenexkuus
OpTaHU3MOB

1,5

JlomecTuKamus u ceaeKIusl.
3apoxkaeHUE CEeNEeKIuU 1
nomecTtukanuu. Yuenue H. H.
Basunosa o Llentpax
MPOUCXOXKACHUS U MHOTOOOpa3us
KyJBTYPHBIX pacTeHuil. Poiib
CEJIEKI[MU B CO3JJaHUU COPTOB
pacTeHuid U MOpoJ1 KUBOTHBIX.
Copr, nopoaa, mramMm. 3aKOH
TOMOJIOTHUYECKUX PSAOB B
HacJIeICTBEHHOU N3MEeHYUBOCTHU H.
H. BaBuioBa, ero 3HaucHHue IS
CEJICKIIMOHHOM pabOTHI.

MeTo1bI CeNeKITMOHHOM paboTHI.
HckyccTBeHHBINH 0TOOp: MacCOBBIN
Y UHJIMBUyaTbHBIN. JTaIbl

Packpuvieams conepxanue
TEPMUHOB U OHSATHI: CEIEKILIHNs,
COpT, IOpOJA, LITAMM,
JIOMECTHUKALIUS, WU
0JIOMAaIlTHUBAaHUE, IIEHTPBI
MHOT000pa3usi u
IPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHUl U KUBOTHBIX,
TUOpHUAN3AIHS, HCKYCCTBEHHBIN
oTOOD.

Hasvieamo u cpasnusameo
OCHOBHBIE 3Tallbl pa3BUTHUS
CEJIeKIIMH.

U3znaeams yuenue H. N.
BaswuiioBa o nenTpax
MPOUCXOXKIACHUS KYJIbTYPHBIX

bubmnnotexa IJOK
https://m.edsoo.ru/7141¢292
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KOMOMHAIIMOHHOM CEJICKIIUU.
HcnbiTanue npou3BoauTeNeH 110
MOTOMCTBY. OTOOp 110 TEHOTHUITY C
MTOMOIIIBIO OIICHKU (heHOTHIIA
MOTOMCTBA ¥ OTOOP MO T'€HOTHITY C
nmoMmompio arHann3a JJHK.
HckyccTBEHHBIN MyTareHes Kak
METOJI CeJICKITMOHHON PabOTHI.
PaguanuoHHBIM U XUMHYECKHAU
MyTareHe3 Kak HICTOYHUK MyTallui
Yy KyJIbTYPHBIX (hOPM OpraHU3MOB.
Hcnons3oBanue reHOMHOTO
pElaKTUPOBAHUS U METO/I0B
pekomOunanTHBIX JTHK mis
MOJyYEHUsI UCXOJHOTO MaTepuaia
JUTSI CEIICKITHH.

[TonydeHnne MoMMILIONIOB.
BHyTpuBHI0Bas ruOpuaA3aIms.
bnuskopoicTBEeHHOE CKpEIIMBaHUE,
nau nHOpuauHT. HepoacTeeHHoe
CKpELIMBaHNE, WU Ay TOPUIMHT.
I'eTeposuc u ero MpUUYUHBI.
Hcnonb3zoBanue retepo3uca B
cenexkuuu. OTnanéHHas
rudpuauzamus. [Ipeononenue
OecCIlIONMS MEKBUIOBBIX
rudpuoB. JlocTHKEHUS CEIEKINN
pacTeHui U KUBOTHBIX. «3eNI€HAs
PEBOJTIOIHSD.

CoxpaHeHue 1 U3y4YeHUE
T€HETUYECKHUX PECYPCOB
KYJbTYPHBIX PACTCHUH U UX JTUKUX
poauyei sl CO3JaHusl HOBBIX
COPTOB U THOPHJIOB

pacTeHui; pasauuams UEHTPbI
Ha KapTe MUpa, CBS3BIBATh UX
MECTOIOJIOKEHHE C OYaraMu
BO3HUKHOBEHHUSI TPEBHEUIINX
UBWIN3ALHHA.

Cpaenueams copTa KyJbTypPHBIX
pacTeHUA, TOPOJIbI TOMAITHUX
YKUBOTHBIX U UX IUKUX TPEJIKOB.
Oyenueamv poJib CEIEKIUU B
o0ecrieyeHnu
MPOJOBOJILCTBEHHOM
0€30MacHOCTH YEIOBEUYECTBA
Packpvisams conepxxanue
TEPMHUHOB U TIOHSTHH:
UCKYCCTBEHHBIH 0TOOD,
MacCOBBIiA 0TOOD,
WHIIMBUAYAJIbHBIA 0TOOD,
9KCTEphEp, OIM3KOPOICTBEHHOE
CKpEIUBaHKE, YUCTAs JIMHUS,
reTepO3UC, HEPOJICTBEHHOE
CKpEIIUBAHNE, UCKYCCTBEHHBIN
MyTareHes, MOJIUILIOHIbI.
Cpasnueamsv GopMbl
UCKYCCTBEHHOT'O 0TOOpa
(maccoBoro u
WHJIMBUAYAJIbHOTO), BU/IbI
rudOpuaAn3anUn
(6IM3KOPOICTBEHHOM 1
OTJIaJICHHOM ), CIIOCOOBI
MOJTy4YEHHUS TIOJUILIONIOB.
IIpusooums ipumMepbl
JOCTH)KEHHUH CEJIEKIIUN PaCTEeHUMN
1 KUBOTHBIX




CEIBCKOXO3SUCTBEHHBIX KYJIBTYD.
N3yueHue, coxpaHeHue u
yIIpaBJICHUE TCHETUYECKUMHU
pecypcaMu CeTbCKOXO03SIMCTBEHHBIX
Y TIPOMBICJTIOBBIX )KUBOTHBIX B
LEeJSX YIYUIICHUS CYyIIeCTBYFOIINX
Y CO3JIaHUS HOBBIX IMOPO/I, IMHUH U
KpOCCOB, B TOM YHCJIE C
MIPUMEHEHHEM COBPEMEHHBIX
METO/IOB HAYUYHBIX UCCIEIOBAHUM,
MePEIOBBIX UCH U MEePCIEeKTUBHBIX
TEXHOJIOTUH.

16

buoTtexHonorus u
CHHTETHUYECKas
ouoJsorus
KonTtpoabHasi
padora Ne9 o
TeMme «CegeKknus
OpPraHM3MoOB»

OOBEeKTHI, UCIIOJIb3YEMBIC B
OMOTEXHOJIOTUH, — KIETOYHBIE U
TKAHEBBIE KYJIbTYPBI,
MUKPOOPraHU3Mbl, UX
xapakTtepucTtuka. TpaauunoHHas
OHMOTEXHOJIOTHS: XJIeO0IIeUEeHHE,
MOJIy4eHHE KUCIIOMOJIOUHBIX
MPOJIYKTOB, BUHO/ICJIHE.
brorexHonorus Kak 0Tpacib
MIPOU3BO/JICTBA. | eHHast HH)KEHEPHUs.
DTarbl CO3aHus PeKOMOMHAHTHOM
JIHK u TpaHCreHHBIX OpraHU3MOB.
Kierounas unxenepus.
Kinerounsie KynbTyphbl.
MUuKpOKIIOHAIBHOE Pa3MHOXKEHUE
pacrenunii. Knonuposanue
BBICOKOITPOYKTUBHBIX
CEJIbCKOXO35MCTBEHHBIX
OpraHu3MOB.

DKOJIOTUYECKHUE

u aTHdeckue npobiemsl. FMO —
T€HETUYECKH MOJIU (DUIIMPOBAHHBIC

Packpvisame conepxanue
TEPMUHOB U TOHATHI:
OMOTEXHOJIOT S, KIIETOYHAs
UHXEHEpUsl, TeHHAs] UH)XKEHepus,
KJIOHUPOBAHUE, TPAHCTEHHBIE
opraan3mbl, MO (reHeTndecku
MOAU(PUIIMPOBAHHBIE
OpTaHu3MBbl).
Xapaxmepuzoeamuw
OMOTEXHOJIOTHIO KaK OTPaCib
MPOM3BO/ICTBA, OCHOBHBIC
JOCTHXKEHHUSI OMOTEXHOJIOTUH B
00JaCTH IPOMBIIIIIEHHOCTH,
CEIBCKOrOX0341iCTBA U
MEIULIHBI

Ilepeuucnamo u
Xapakmepu308anib OCHOBHBIE
METO/Ibl M TIOCTHIKEHUS
OMOWH)KCHEPHH.

Obcyacoamsb YKOIOTHIECKUEC U
ATHYECKHE ACTIEKThl HEKOTOPHIX
uccie10BaHui B 00J1acTi

bubnnotexa IIOK
https://m.edsoo.ru/7f41¢292
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OpTraHU3MBI.

OMOTEXHOJIOT UM (KJIOHUPOBaHUS,
HCKYCCTBEHHOTO
OIJIOIOTBOPEHUS,
HAIpaBIEHHOTO U3MEHEHHUS
reHOMa U CO3JIaHHs
TPAHCTE€HHBIX OPTaHU3MOB)

17 PesepBHOE Bpems
KonTtpoabHas
padora Nel(
«KoHTpoJab
3HAHUH MO
U3y4YeHHBIM
TeMaM 3a roa».

OBILEE
KOJHUYECTBO
YACOB IO
IMPOTPAMME

102

10

16




11 KIIACC

€€ pe3yJIbTaThl
KoHnTpoabHas

OCHOBHAs CUCTEMATHYECKas
kareropus xuBoro. Kpurepuu

TEPMHUHOB U NTOHATHM:
MHKPOIBOJIOIMS, BUJl, KDUTEPHUH

Ne HaumeHoBanue Bcero yacos IIporpammHoe coaepxxkanmue OcHOBHBIE BH/BI 1€AATeJIbHOCTH DJIEeKTPOHHBbIE
n/n pa3aesnoB U TeM Bcero | KP | ITP 00y4arIIHXCHA (uudposbie)
NPOrpamMMbl o0pa3oBaTe/ibHbIC
pecypchl
1 3apoxeHue u 4 DBoJroIMoHHas reopus Y. Packpvisams conepxanue bubnuorexa HOK
pa3BUTHE Hapsuna. [Ipenmocbuiku TEPMUHOB U TIOHATHI: 3BoJtoIMs, | https://m.edsoo.ru/7f41cc74
9BOJIIOIIMOHHBIX BO3HUKHOBEHHUS JAPBUHU3MA. nepexoHblie GopMBl,
IIPEICTABICHU B Xu3Hb 1 Hay4Hast AESITeNbHOCTh | (PUIOreHEeTUYECKHe PALbl, BUIbI-
Oouoaorun Y. JlapBuHa. 9H/AEMUKH, BUJIbI-PEIIUKTHI, 3aKOH
JIBMKYIIME CUIIBI ABOJIIOLIMN 3apO/BIIIEBOIO CXO/ICTBA,
BuJ10B 1o Y. /lapBuny (BbICOKast OMOreHeTUUECKUI 3aKOH,
MHTEHCUBHOCTb Pa3MHOKEHUS TOMOJIOTMYHBIE U aHAJIOTUYHBIE
OpraHU3MOB, HACJIEICTBEHHAS Oprassl, pyAMMEHTapHbIE
M3MEHYUBOCTb, OOpbOa 3a OpraHsl, aTaBU3MBI.
CYILLIECTBOBaHUE, ECTECTBEHHBIN U | [lepeuucnams OCHOBHbIE 3Tallbl
HCKYCCTBEHHBINH 0TOOD). Pa3BUTUS IBOJFOLIMOHHON TEOPHUHU.
OdopmieHre CUHTETHYECKON Xapaxmepuzoeams METOJIbI
teopuu 3BoJironnu (CTI). W3Y4YEHUS IBOJIIOLUU:
HelitpanpHas TeOpHs SBOMIOLMH. | ITAJICOHTOJIOTMUECKUH,
CoBpeMeHHast HBOJIIOIIMOHHAS ouoreorpaguuecKuid,
6uosorus. 3HaueHue AMOPHUOJIOTUYECKUH,
3BOJIIOLIMOHHOM TEOpHU B CPAaBHUTEJIBHO-aHATOMUYECKUH,
(bopMHPOBaHUN €CTECTBEHHO- MOJIEKYJIIPHO-OMOXUMHUYECKUH.
Hay4YHOW KapTUHBI MUPA. IIpusooums ipumMepbl
MEepPEXOAHBIX (HOPM OPTraHU3MOB,
(UIOreHeTUUECKUX PAJIOB.
IIpugooums HopMyIUpOBKU
3aKOHOB OMOT€HETHYECKOro U
3apOABIILIEBOI0 CXOACTBA
2 Mukpo3BoIOLUs U 14 2 | 1,5 | MuxkpoaBousonus. Bua kak Packpvisams conepxxanue bubnmoreka [JOK

https://m.edsoo.ru/7{41cc74
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padora Nel nmo reme
«BxoaHoii
KOHTPOJIb)
KonTpoabHas
pa6ota Ne2 no reme
«3apoxkaeHue u
pa3BuTHE
IBOJIOIHOHHBIX
NpeacTaABJICHUN B
OuoJIorun»

Buaa. CTpykrypa BUjaa B
npupoze. [lonmynanus kak
€IMHMIIA BUJIA U 3BOJIIOLUH.
JIBuKy1we cuisl (paKTopsl)
9BOJIIOIIMY BUJIOB B IPUPOJE.
MyTauMOHHBINA MPOLIECC U
KOMOMHATHBHAs NU3MEHUHUBOCTbD.
[TomynsimoHHbIE BOJHBI U Ipeiid
reHoB. M3omsmus u Murpanus.
EctecTBennsIit oT60p —
HaIpaBJISIOMuUN pakTop
3BOJIIOLUH. POpMBI
€CTECTBEHHOT'0 0TOOpa.
Pe3ynpTatel aBotonMu:
PUCTIOCOOJIEHHOCTh OPTaHU3MOB
u Bugoob6pazoBanue. [Ipumepsr
MPUCIIOCOOJICHUN Y OPraHU3MOB.
Crnioco6b! 1 yTH
BHJI000pa30BaHUA.

BH/JIa, apea,

MOMYJISALMS, TeHOPOH, MyTallUH,
KOMOWHALIUNA

TEHOB.

Xapaxkmepuzosams BUJ KaKk
OCHOBHYIO CUCTEMAaTHUYECKYIO
€AMHUILY U LIETIOCTHYIO
OMOJIOTHYECKY O

CUCTEMY.

Buvioename xputepun Buga
(Mopdonoruyeckui,
(U3NONIOTUYECKHH,
OMOXMMHUYECKHH, T€HETHYE CKHH,
9KOJIOTUYECKHUH,
reorpaduyecKuii) U IPUMEHSTh
KPUTEPUH Il OTIUCAHUS
KOHKPETHBIX BUJIOB.
Xapaxkmepuzosams NOMyJIALUIO
KaK CTPYKTYPHYIO €IUHUILY BUJa
Y 3BOJIIOLIUH.

Onucwvieams TIOMYJISILIAIO 110
OCHOBHBIM ITOKa3aTeJISIM: COCTaB,
CTPYKTypa

Packpvisams conepxanue
TEPMUHOB U IIOHATHI:
€CTECTBEHHBII 0TOOD, O0oprOa 3a
CYILLIECTBOBaHHUE.

Onucvieams MEXaHU3M JEHCTBUS
€CTECTBEHHOT'0 0TOOpa.
Xapaxmepuzosams HOpMbI
€CTECTBEHHOTO 0TOOpa
(IBWXKYIIUH, CTAOMIIM3UPYIOLIHH,

MakposBostonus 1
€€ pe3yNbTaThl

Mertoapl u3ydeHus
MAaKpO3BOJIIOLIHH.

Packpuvieams conepxanue
TEPMUHOB U TIOHSITHI:

but6mmotexa [IOK
https://m.edsoo.ru/7f41cc74
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KonTpoabHasn
padora Ne3 mo teme
«MuKPOIBOJIOIHS
»

[TaneoHTOMIOTHYECKHE METOBI
W3YUYCHHUSI SBOJIOIINH.
[Tepexoanbiec GopMBI 1
bunoreHeTHYECKHe PSIbI
OpraHU3MOB.
buoreorpaduueckue MeTo b1
u3yuyeHus Boonuu. CpaBHEHHUE
(bropel 1 payHBI MATEPUKOB U
ocTpoBoB. buoreorpagpuueckue
obnactu 3emnn. Buabi-saaemuku
U PEJIUKTHI.

DOMOpuoIOTrHYecKHue U
CPaBHUTEIBbHO-MOP(OJIOTHIECKHE
METO/IbI U3YYECHHS SBOIOIUH.
['eneTnueckrue MexXaHU3MBI
ABOJIIOLIMH OHTOTEHE3a 1
MOSIBJICHUSI BOJIOIIMOHHBIX
HOBILECTB. | 'OMOJIOTHYHBIE U
aHAJIOTUYHBIE OPraHbl.
PyaumenTtapHbie opraisl U
aTaBU3Mbl. MOJEKYJISIPHO-
TeHETUYECKHUE, OMOXUMUYECKHE U
MaTEeMaTHYECKHE METO/IbI
U3YYECHHUS SBOJIOIHH.
['omMoJIOTMYHBIE TEHBI.
CoBpeMeHHBIE METObI
MMOCTPOCHUS (PUIOTEHETUIECKUX
JIePEBBEB.

XpOMOCOMHBIE MyTaIlUH U
ABOJIIOIIHSI TEHOMOB.

OO611e 3aKOHOMEPHOCTH
(mpaBuna) sBomtonuu. [TpuHIMT
cMmenbl pyHkiuid. HeobpatumocTs
SBOJTIOLMH. AJTaNITUBHAS

MaKpOdIBOJIOLIUS, (PUITOTECHES,
OMOJIOrMYECKUii Tporpecc u
perpecc. apomopdos,
UOMOaaITaIys, oomas
JieTeHeparusl.
Xapaxmepuzosams HaIIpaBICHHS
Y YT MaKPOIBOJTFOIUH.
Buviasnams apoMopdo3bl U
UINO0AIANITAIINY Y PACTCHUN U
KUBOTHBIX.

Cpaenueams 6GMOJIOTUIECKUN
nporpecc ¥ OUOIOTHYeCKUA
perpecc, apomopdos,
UAMOATANTALHNIO U OOIIYIO
JIeTeHEePaIHIO.

Buvisenams B3aIMOCBSI3U MEKIY
My TSIMHA Y HATIPABJICHUSIMH
3BOJIFOLIMH Y PACTEHUN U
KUBOTHBIX




pamuanus. HepaBHomMepHOCTB
TEMIOB 3BOJIIOLIUH.

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emie
KoHnTpoabHasn
padora Ned4 o Teme
«IIpoucxoxnenue u
Pa3sBUTHE KU3HH HA
3emuie»

15

HayuHnble runoressl
MPOUCXOXKIACHUS )KU3HU Ha
3emie. Abuorenes u
nancnepmus. JloHaydHbIE
MIPECTABICHUS O 3apOKIACHUH
KHU3HU (KpeaunoHusM). ['unoresa
ITOCTOSIHHOTO CaMO3apOXKAeHUs
KU3HU U €€ OIIPOBEPIKEHUE
onesitamu ©. Pean, JI.
Cnannanuanu, JI. [Tactepa.
[IpoucxoxaeHue Ku3Hu
acTpoOHOJIOTHSI.

OcHOBHbIE 3TaIbl
HEOPTaHWYECKOU 3BOJIOINH.
[TnanerapHas (reonorudeckasi)
9BOIOLMS. XUMHUYECKas
IBOTIONNS. AOMOTCHHBIN CUHTE3
OpraHUYEeCKHUX BEUIECTB U3
Heoprannueckux. Onsit C.
Munepa u I'. FOpu.
O06pa3oBaHue NOJUMEPOB U3
MoHoMepoB. KoanepBatHas
runores3a A. Y. Onapuna,
TUIIOTE3a IEPBUYHOTO OyIIHOHA
Jx. XonmeliHa, TeHETHICCKAS
runote3a ['. Ménnepa. Pubo3umsr
(T. Yek) u runioresa «mupa PHK»
V. I'mnbepra. DopMupoBanue
MeMOpaH U BOBHHKHOBEHHUE
MPOTOKJICTKH.

Hcropus 3emnn u MeToib! €€
n3ydenusd. Mckonaemsie

Packpvisame conepxanue
TEPMUHOB U TIOHATHIA:
KpealnoH13M, a0UOTCHE3,
BHUTAJIN3M, TAHCTIEPMHUSI, OUOTIOI3,
KOallepBaThl, MPOOHOHTHI,
CUMOUOTEHE3.
Xapaxmepuzoeams METOIbI
U3Y4EHHS HCTOPUIECKOTO
MIPOLIIOTO 3eMJIH.

Ilepeuucnams OCHOBHBIE ITAIIbI
XUMUYECKON U OMOTIOTUYECKOU
IBOJIIOIIHH.

Hsnaecame coneprkaHue THIIOTE3 U
TEOpUi BOZHUKHOBEHUS )KM3HH Ha
3emiie (KpealroHu3ma,
CaMOIIPOU3BOIBLHOTO 3aPOK/ICHUS
(CTIOHTaHHOTO), MAHCTIEPMUH,
runote3bl PHK- mupa).
Onucwvieamsb 3xcriepuMeHTsI C.
Munnepa n

I'. FOpu o nony4yenuto
OpraHMYECKHX BEIIECTB U3
HEOPTaHUYECKUX MyTEM
a0MOTEHHOTO CUHTE3a
Packpvisame conepxanue
TEPMHUHOB U MTOHATHI: 30H, 3pa,
nepuo, apoMopho3sbl,
UAMOAJaNTallUH.

3unamob MOCNEI0BATENBHOCTh
JOHOB: KaTapXxei, apxen,
MPOTEePO30i, haHepOo30ii; Ip:
apxenckas, IpoTepo3oiickas,

bu6mmotexa [IOK
https://m.edsoo.ru/7{41cc74
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OpPTraHUYECKHE OCTATKH.
['eoxpoHonorus u €€ MeTobl.
[IpoucxoxaeHue 3yKapuoT
(cuMmOuoTreHes). DBONOIMOHHOE
MIPOUCXOKICHUE BUPYCOB.
IIpoucxoxneHue
MHOT'OKJIETOYHBIX OPTaHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX T'PYIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.
OCHOBHBIE 3TaIbl YBOJIIOIUN
BbICHINX pacTeHUu. OCHOBHBIE
apomop}o3bl pactenuii. Beixon
pactenuii Ha cymry. [losiBneHnne
CIIOPOBBIX PACTEHUM U
3aBOCBAHME UMU CYIIIH.
CeMeHHBIE pacTeHUSI.
[IpoucxoxaeHne BETKOBBIX
pacTeHuH.

OCHOBHBIE 3TaIbl 3BOJIIOIUU
XKUBOTHOTO Mupa. OCHOBHbIE
apoMop(O3bI JKUBOTHBIX.
DBOJTIONMS TO3BOHOYHBIX.
PazBuTHe xu3HM Ha 3emIie 1o
spam U Nepuoam:

[IpoGnema coxpaHeHus
Oouopa3zHooOpasus Ha 3emIie.
CoBpeMeHHas cucrema
opranuyeckoro Mupa. [ lpunimmnst
KJaccu(UKaluyu OpraHu3MOB.
OcHOBHbIE CUCTEMATHYECKUE
T'PYIIBI OPTaHU3MOB.

Iajeo030MCcKasl, ME3030HCcKasl,
KailHO30MCKasl; IEPHOOB:
KeMOpHUIHCKUH, OpJJIOBUKCKHUH,
CHJIYPUICKHU, IEBOHCKHUM,
KaAMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKUI1, METOBO,
MaJICOreHOBBLINA M HEOT'€HOBBIM,
AHTPOTIOTEHOBBIM.
Xapaxmepuzoeamsb OCHOBHBIE
cOOBITHS B Pa3BUTUHU
OPTraHUYECKOr0 MUpa IO 3pam U
MepUoJIaM reoJIoruuecKon
HCTOPHUU; dTAIbl PA3BUTHUSA
PaCTUTENIBHOT'O U )KUBOTHOTO
MHpA.

Buioename rnaBable apoMopdo3bl
napcrea Pactenus u napcraa
KusoTtHkbIe.

CpasHusams MeXIy coO0U
npecTaBuTENeH
CHCTEMATUYECKUX TPYIIII
OPTaHU3MOB, 8blA6/51Mb YEPThI
YCIOXKHEHUS U
MPUCTIOCOOJICHHOCTH K YCIIOBUSM
JKU3HMU.

Packpvisams conepxanue
TEPMUHOB U TIOHATHIA:
CHUCTeMaTuKa, UICKYCCTBEHHAs U
€CTECTBEHHAs Ki1acCU(UKAIUs,
OuHapHas HOMEHKJIATypa,
MIPHUHITATT HePAPXUIHOCTH

[Ipoucxoxnenue
YEJI0BEKa —
aHTPOIIOTEHE3

10

Pa3nens! v 3a1a4n aHTPONOJIOTHH.

Metoabl aHTPOTIOJIOTHH.
CraHOBIIEHHE NIPEACTABICHUHN O

Packpuvieams conepxanue
TEPMUHOB U TIOHATHI:
aHTPOIOJIOTUs, AHTPOIIOTECHE3,

but6mmotexa [IOK
https://m.edsoo.ru/7f41cc74
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KonTpoabHasn
padora NeS mo teme
«IIpoucxo:xaeHue
YyeJa0BeKa —
aHTpPONOreHe3)

MIPOUCXOKIACHUM YEIIOBEKA.
Penurno3snele Bo33peHusl.
CoBpeMEHHbBIE HAYYHBIE TEOPHH.
CxoJcTBO uenoBeka ¢
XKUBOTHBIMH. CHCcTEMaTHYECKOE
MTOJIOKEHNE YEII0BEKA.
CBuzeTenbcTBa CXOJCTBA
YeJI0BEKa C )KUBOTHBIMH.
JBuxy1pe cuisl (paxTopsl)
anTponoreHe3a: OCHOBHbIE
CTaJiM AaHTPOIIOTEHE3a.
DBOJIIOIUS COBPEMEHHOTO
yenoBeka. EcrecTBeHHBIN 0TOOD B
MONYJISAIUAX YETOBEKa.
MyTauuoHHbIN IPOLECC U
nosiumopdusm. [omynsuonnsle
BOJIHBI, JIpeii( reHoB, MUTpaLusl U
«3pdeKxT ocHOBATEIM B
MOMYJIALUAX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacsol. [IonaTue o
pace. ETMHCTBO 4elnoBeuecKux
pac. HaydHas HecoCTOSITEIBHOCTD
pacusma. [Ipucrnoco6neHHOCTb
YeJIOBEKa K Pa3HbIM yCIOBUAM
OKPYXaKUIEH Cpesbl.
OBOJIIOIIMOHHAS AHTPOIOJIOTHS U
[1aJI€0aHTPOIOJIOT Usl
YeJI0BEUECKUX MOMYJISILIHIA.
buocounaneHble uccien0BaHus
IIPUPOJIBI YETIOBEKA.
HccenenoBanne KO3BOMIOLNA
OMOJIOrMYECKOT0 U COLUAIBHOTO
B YEJIOBEKE

yesioBek pazymubiii (Homo
sapiens), IPSIMOXOXKJCHUE,
BTOpasi CUTHAJIbHAS CHCTEMA.
Ilepeyucnams 3anaun

AHTPOIIOJIOTUH, JTarbl
CTaHOBJICHUS U pa3BUTHUA
IIpEICTaBICHUI 0

IPOUCXOXKACHUN YeTIOBEKa.
H3na2ams OCHOBHBIE MTOJOKEHUS
teopun Y. JlapBuHa, kpumuuecku
OYeHUusamy HEHAyYHY10
MH(POPMALIUIO O IPOUCXOKAECHUU
YeJI0BEKa.

3Hamb cUCTEMATHYECKOE
nosioxenue Bujga Homo sapiens,
nepeuucisims €ro MopgoJoro-
aHATOMUYECKHE IPU3HAKU
pa3HOro ypoBHs (THI, KJ1acc,
OTpSAI U JIp.).

Ycemanasnueams uepThl cX0ACTBA
Y OTVIMYUH YeJIOBEKa U
KUBOTHBIX.

Obvacuams u oyenusamo
3HAYEHUE HAYYHBIX 3HAHUN O
IIPOUCXOKIECHUN YeJIOBEKa AJIs
IIOHUMaHUs MecTa U poJIx
YeJI0BEKa B IPUPOJIE




DKOJIOTHSl — HayKa 0.5 | 3apoxaeHue U pa3BUTHE Packpvisams conepxxanue bubnuorexa [JOK
0 9KOJIOTHH B TpyJax A. TEPMHUHOB U MOHATUI: 3Kojorus, | https://m.edsoo.ru/7f41cc74
B3aMMOOTHOIICHUSIX I'ym6onbara, K. @. Pynee, H. A. I10JIEBBIE HAOIIOACHN,
OPraHU3MOB U CesepiioBa, J. ['exkens, A. 3KCIEPUMEHTBI, MOHUTOPUHT
HaJIOPTaHU3MEHHBIX Tencnu, B. H. Cykauéga. OKpY XKaroule cpesl,
CHUCTEM C Pa3nens! u 3a1a4n 5KOJIOTHH. MOJEITMPOBOHUE, SKOJIOTNYECKOE
OKPYIKarOIICH CBs13b DKOJIOTUH C APYTUMU MHUPOBO33pEHHUE.
cpenoi HayKaMH. Ilepeuucaame 3a1a4n SKOJIOTUH,
Metons! sxonoruu. [lonessie €€ pa3/enbl U CBSI3U C IPYTUMHU
Ha0J101eHNs. DKCIIEPUMEHTHI B HayKaMH.
9KOJIOTUH: IPUPOJIHBIE U Xapaxkmepuzoeamb METOIbI
nabopaTtopHbie. MoeIupoBaHue | SKOJIOTHYECKHX UCCIIETOBAHHMA
B 3KOJIOTMH. MOHUTOPUHT
OKpY>Karollel cpeibl: JTOKaJIbHBIM,
PErHOHAIBHBIN U TJI00AJIBHBIN.
3HauYeHHUE SKOJIOTMYECKUX 3HAHUHN
JUIS 4EJI0BEKa. DKOJIOrM4eCKOe
MHPOBO33PEHHE KaK OCHOBa
CBSI3€1 UEJI0BEUECTBA C
npupoaoil. DopMupoBaHue
9KOJIOTHUYECKON KYJIbTYPhI U
JKOJIOTUYECKOU IPaMOTHOCTHU
HaceJeHusl.
JemoHcTpanuu
OpraHusMmsbl U cpeja 1.5 | Dxonmoruueckue GakTopsl U Packpvisams conepxanue bubnuoteka [JOK

obutanus
KoHnTponbHasn
padora Ne6 no teme
«Opranusmsl u
OKpYy:Kalomas
cpena»

3aKOHOMEPHOCTH HUX JICHCTBUS.
Knaccudukanms sK0I0ruaecKux
(bakTopoB: abNOTUYECKHE,
OMOTHYECKHUE, AHTPOTIOTCHHBIE.
OO0mre 3aKOHOMEPHOCTH
JNIEUCTBUS DKOJIOTMUYECKUX
¢akropos. [IpaBuno MuHUMyMa
(K. lInpenrens, FO. JInbux).
TonepaHTHOCTb. OBpUOUMOHTHBIE

TEPMHUHOB U NIOHATHI: cpena
00HMTaHHs, DKOJOTHYECKHUE
(hakTOpBI, OMOIOTHYECKUI
ONTHUMYM, OTPaHUYUBAIOIIHIA
(MuMuTHpYIOIMKUN) BaKTop.
Xapaxmepuzoseamp yCIOBUS Cpe]
oOHTaHUS OPTaHU3MOB;
Kaaccuguyuposamo u
Xapaxmepusoeams

https://m.edsoo.ru/7{f41cc74
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U CTEHOOMOHTHBIE OPTraHU3MBI.
Abuotnueckue pakropsl. CBeT
KaK 9KOJIOTHYECKUH PaKTop.
JlelicTBUE pa3HBIX YYaCTKOB
COJIHEYHOTI'O CIIEKTpa Ha
OpraHu3Mbl. DKOJIOTHYECKHE
IPYIIBI PACTEHUN U )KUBOTHBIX
110 OTHOIICHHIO K CBETY.
CurnanbHast pojb CBETA.
doTonepruoan3M.

TemnepaTypa Kak 3K0JIOTHYECKUN
dakrop. [elicTBre TeMIiepaTypsl
Ha opraHusMel. [lolikumoTepmMHubie
Y TOMOMOTEPMHBIE OPraHU3MBI.
DOBpUTEPMHBIE U CTEHOTEPMHbIE
OpraHU3MBbl.

BitaxHOCTB KaK 9KOJOTMYECKUI
¢axrop. [Ipucnocobnenus
pacTeHui K MoIepKaHUI0
BOJIHOTO OajaHca.
Knaccugukanus pactenuii no
OTHOLIEHUIO K BOJIE.
[TpucnocoOnaeHust KUBOTHBIX K
M3MEHEHHUIO BOJIHOTO peXHMa.
Cpenbl 00UTaHUSI OPraHU3MOB:
BOJHAasl, HA3€MHO-BO3/y1IHAs,
[IOYBEHHAas, II1yOnHHas
MOAIIOYBEHHAA,
BHyTpUOpranusmeHHas. ®usmnko-
XUMHYECKHEe OCOOEHHOCTH Cpe
oOuTaHUS OPTaHU3MOB.
[TpucnocoOnaeHust OpraHu3MoB K
KHU3HU B pa3HbIX Cpeaax.
buosiornueckue puTMBI.

9KOJIOrMYEcKHEe (PaKTOPBHI:
abnoTudeckue, OMOTUYECKUE U
anTponoreHHbie. ONMUCHIBATH
JICUCTBUE DKOJIOTHUECKUX
(hakTOpOB HA OPTAHU3MBI.
Xapaxmepuzoseams 0COOEHHOCTH
CTPOCHUS U KU3ZHECATEIbHOCTH
PACTCHHI U KUBOTHBIX Pa3HBIX
cpen oOuTaHusl.

Packpvisame conepxanue
TEPMUHOB U IIOHATHI:
abuotnueckue GaKkTophl,
(dhoTonepuou3M, OMOJIOTUIECKHE
PUTMBL.

Ananuzuposams nericTBUE CBETA,
TeMIIepPaTypbl, BIAXKHOCTH HA
OpraHU3Mbl U NPUBOOUMb
IpUMEPHI IPUCTIOCOOTECHHOCTH
OpPTr'aHU3MOB.

IIposooumsb OGuonoruYecKue
HaOoAeHNs U 0POPMIIATH
pe3yIbTaThl IPOBEACHHBIX
HaOJI0IeHNUH.

Packpvisams conepxanue
TEPMUHOB U NIOHATHI:
onotuueckue GakTopsl,
XHUITHAYECTBO, MAPa3UTH3M,
KOHKYPEHIIHSI, MyTyaJlu3M,
CUMOMO03, KOMMEHCAIIU3M,
HaxJIeOHMYECTBO, KBAPTUPAHCTBO,
aMEHCAJIN3M, HEUTpaIU3M.
Xapaxmepuzoeams GHOTUUECKUE
(bakTophl U BUIBI
B3aMMOOTHOIIIEHUH MEXTY




BHemHue v BHYTPEHHHUE PUTMBI.
CyTOYHBIC ¥ TOJIMYHBIC PUTMBI.
[TprcnocobIeHHOCTh OPTaHU3MOB
K C€30HHBIM U3MEHEHUSIM
YCIJIOBH )KU3HH.

Kusznennsie GopMbI OPraHU3MOB.
[TonsTHe 0 )XU3HEHHOU opMme.
XusHeHnHble GOpMBI pacTeCHUI:
JepeBbsi, KYCTapHHUKH,
KyCTapHHYKH, MHOTOJICTHHE
TPaBBbI, OJTHOJICTHUE TPABHI.
XKuznennsle popMbI )KUBOTHBIX:
TUAPOOHUOHTHI, TEOOMOHTHI,
a’poO6noHTHL. OCOOCHHOCTH
CTpOEHHS U 00pa3a KHU3HU.
buotnueckue paxropsl. 3HaueHHE
OMOTUYECKUX B3aUMOACHCTBUI
JUTSI CYIIECTBOBAHUS OPTAaHU3MOB
B cpeje ooutanus. [IpuHumn
KOHKYPEHTHOTO MCKJIFOUYCHHUSI.

OpraHU3MaMu;
npueooUmbs

MpUMEPHI B3aUMHOM
MPUCTTIOCOOJICHHOCTH.
CpasHusams MeXLy cOOOM BHIIBI
OMOTHYCCKUX B3aUMOACHCTBUI
OpTaHU3MOB.

DKOJIOTUS BUIOB U
MOITYJIALINIA

0.5

DKOJOTUIECKUE XapPAKTEPUCTUKU
nomyJsiiun. [Tomymsiiust kak
Oouosoruueckas cucrema. Poib
HEOJJHOPOIHOCTH CPEbI,
¢busnueckux 6apbepoB H
0COOEHHOCTEH OMOJIOTUU BHIOB B
(dbopMupoBaHUH
IIPOCTPAHCTBEHHOU CTPYKTYPhI
nonyJsnuii. OCHOBHbBIE
MOKA3aTeNH MOMYJISIUH:
YHCIIEHHOCTD, TNIOTHOCTH,
BO3pacTHAs | MOJIOBas CTPYKTYpa,
POXKIAEMOCTh, MPUPOCT, TEMIT
pocTa, CMEpTHOCTh, MUTPAIIHSL.

Packpvieams conepxanue
TEPMUHOB U TIOHATHIA:

HOIY SIS, YUCIEHHOCTD,
IUIOTHOCTB, POKJIA€MOCTb,
CMEPTHOCTb, IPUPOCT, MUTpaLUS,
JUHAMHUKa YUCIEHHOCTU
MOMYJISALIUH.
Xapaxmepu3zo6ams OCHOBHBIC
IIOKA3aTEJIN U IKOJOTUIECKYIO
CTPYKTYpY NOIYJISALUU;
ONMCHIBATH MEXAHU3MBbI
PEryisIi YUCICHHOCTH
MOMYJIALUN

bu6mmotexa [IOK
https://m.edsoo.ru/7f41cc74
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DKOJIOTHYECKast CTPYKTypa
nonyJsinuu. OneHka
YUCJICHHOCTH MOMYJISIINH.
JIlnHaMuKa momyJIsiuy u e€
perymsuud. buotnueckuit
MOTEHIINAJ TOMYJISIIUY.
MoaenupoBanre TMHAMUKA
nonyiauuu. Kpussle pocta
YUCIICHHOCTH MOMYJIALINY.
Kpussie BeikuBanus. Perynsanus
YUCJICHHOCTH MOMYJIALNI: POJIb
($haKTOpOB, 3aBUCSIIUX U HE
3aBUCSIIMX OT IJIOTHOCTH.
DKOJIOTUYECKHE CTPATETUH BUJIOB
(r- m K-cTparerun).

[Tonsatre 00 3KOIOrUYECKOM
HMIIEe BHAa. MecTtooOHuTaHue.
MHoromMmepHas MOAEIb
skosiornyeckoit Humm Jx. .
XaTtunHcoHa. Pazmepsbl
3KOJOTMYSCKOM HUIIIH.
[ToreHmanpHas ¥ pean30BaHHAS
HUIIIN,

Bun kak cucrema nomyisinui.
Apeansl BUAOB. Busbl u ux
YKU3HEHHbBIC CTPATETUH.
OKOJIOTHYECKIE SKBUBAJICHTEL.
3aKOHOMEPHOCTH MOBEJICHUS U
MUTpAIH KUBOTHBIX.
buonornueckue nHBa3uu
Yy)KEPOJHBIX BUJIOB.

OKoJ0orus
COOOIIIECTB.
OKOJIOTrnIeCcKue

12

Coo01ecTBa OpraHU3MOB.
buonenos u ero crpykrypa.
CBsi3u MeXy OpraHu3MamMH B

Packpvisams conepxanne
TEPMHUHOB U TIOHATUI: OUOIIEHO3,
DKOCHCTEMA, OMOT€0IIE€HO03, BUIbI-

but6mmotexa [IOK
https://m.edsoo.ru/7f41cc74
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CHCTEMBI
KoHnTpoabHasn
padora Ne7 nmo teme
«IKoJI0THA
CO0OIIECTB.
IKo0J0rHYecKne
CHCTEMbID»

ouoneHo3se.

DKocucTemMa Kak OTKpbITast
cuctema (A. IIx. Tencnn).
OyHKIHOHATBHBIE OJIOKU
OpPraHU3MOB B 9KOCUCTEME:!
MPOTYLIEHTHI, KOHCYMEHTHI,
peayuentsl. Tpoduueckue
ypoBHH. Tpodudeckue nenu u
ceTu. AOUoTHYeCKHEe OJIOKHU
skocucTeM. [10uBbI U MBI B
skocucreMax. Kpyrosopor
BEILIECTB U NOTOK 3HEPTUU B
9KOCUCTEME.

OcHOBHBbIE TIOKA3aTeNU
sKocucTeMsl. buomacca u
MPOAYKIUA. DKOJIOTHYECKHUE
MUPaMU/JIbI Yrcell, OMOMacChl U
SHEPTHH.

JIlnHaMUKa 3KOCUCTEM.
Karactpodudeckue nepecTponkm.
@uykryannu. HanpasiieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB
— cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUU U UX
MPUYUHBL. AHTPOIIOTEHHBIE
BO3/ICUCTBUS Ha CYKLECCUU.
KnumakcHoe cooOuiecTso.
buopaznoobpasue u noiaHoTa
KpyroBOpOTa BEIIECTB — OCHOBA
YCTOMYHUBOCTH COOOIIECTB.
[IpuponHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI 03EpP U pPEK.
DKOCHCTEMBI MOPEIl U OKEAHOB.
DKOCHCTEMBI TYH]IP, JIECOB,

JOMHHAHTBI, IKOJIOTHYECKAS
HUIIA.

Xapaxmepuzosamsb OGHMOLIEHO3
(coo011ecTBO), €T0 BUIOBYIO,
MPOCTPAHCTBEHHYIO U
TPO(UYIECKYIO CTPYKTYPHI.
ObvscHamb POTH KOMIIOHEHTOB
OuolIeH03a B IOICPKAHUU €r0
CTPYKTYPHI U CYIIECTBOBaHUS HA
OIPENEIEHHON TEPPUTOPHUH.
ObvsacHams OUOTOTUUECKUI
CMBICT SIPYCHOCTH M JINCTOBOU
MO3aUKH.

CpasHusams KOMIIOHEHTHI
OMOIICHO30B, UX BUJIOBYIO,
MPOCTPAHCTBCHHYIO U
TPO(UYECKYIO CTPYKTYPBI, CBSA3H
MEX]Ty OPTaHU3MOB.
Packpvisams conepxanue
TEPMHUHOB U MTOHSTHIA:
JKOCHCTEMA, OMOT€OIIEHO3,
POy IIEHTHI, KOHCYMEHTBI,
PEeAYLEHTHI, TPOPHUECKHE
YPOBHH, MHUIIEBas IIeNb U CETh,
9KOJIOTUYECKHE TUPAMUJIBI,
6uomacca, NpoayKIus,
CyKIECCHS.

Xapaxmepuzosamsv CBOWCTBA
9KOCHUCTEMEI (€€ CITOCOOHOCTD K
JUTUTETHHOMY
CaMOIIO/IEP>KAHHUIO,
OTHOCHUTEJIBHO 3aMKHYTHII
KPyTOBOPOT BEIIECTB,
HE00XO0IMMOCTh TIOTOKA




CTEeNEH, Iy CThIHb.
AHTpPONOreHHbIE SKOCUCTEMBI.
ArposkocucteMa. ArporeHos.
Paznuuusa mexny
AHTPOIIOT€HHBIMU U IPUPOIHBIMHU
9KOCHUCTEMAaMH.
Ypboskocuctembl. OCHOBHBIC
KOMITOHEHTHI YPOOIKOCHCTEM.
I'opoxackas ¢nopa u dayHa.
CuHaHTponM3aLus ropoJCKou
¢aynsl. buonorunueckoe u
X035HiCTBEHHOE 3HAUECHHE
arpod’KOCHUCTEM U yPOOIKOCUCTEM.
3akoHOMEpHOCTH (GOPMUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI
OpraHu3MOB B SKOcHCcTeEMax. Posb
KacKaJHoro 3 ¢eKra U BUJIOB-
31upUKATOPOB (KITHOYEBBIX
BHUJIOB) B (PYHKIIMOHUPOBAHUU
akocucteM. IlepeHoc aneprum u
BEILIECTB MEXK/y CMEKXHBIMU
SKOCHUCTEMAMU. Y CTONYMBOCTH
OpPTaHU3MOB, MTOMYJISIIIUI 1
9KOCHUCTEM B YCIOBUSAX
€CTECTBEHHBIX U aHTPOTIOT€HHBIX
BO3/ICHCTBUM.

MexaHu3Mbl BO3AEHCTBUSA
3arps3HEHUN pa3HbIX TUIIOB Ha
cyOopraHu3MeHHOM,
OpraHu3MEHHOM,
MOMYJALMOHHOM U 3KOCUCTEMHOM
YPOBHSX, OCHOBBI
AKOJIOTUYECKOTO HOPMUPOBAHUS
AHTPONIOT€HHOI'0 BO3ECHCTBHSI.

SHEpPTUn).

Cpaenueams acTOUIIHBIC U
JETPUTHBIC MHILEBLIC LIETIH,
TpoudecKkrue ypoBHH
9KOCUCTEMBI.

Paznuuame nupaMuipl

POy KITUH, TTUPAMHTBI
YUCJICHHOCTH Y TTUPAMHU/IBI
OroMacchl.

Cocmasnamo 1enu U CeTu
MATaHUSL.

Ilepeuucnamob cBOMCTBA
9KOCUCTEM: YCTONYHBOCTb,
caMoperyJsius, pa3BUTue
(cykueccus).

Onucwieams MEXaHU3M
TOJI/ICPIKAHUS PABHOBECHUS B
IKOCUCTEMAX.
Xapaxmepuzoeams CyKIECCHH,
BBISIBJISITH IPUYMHEI U 001ITHE
3aKOHOMEPHOCTU CMEHBI
9KOCHUCTEM.

Packpuvisams conepxanue
TEPMHUHOB U TIOHATUI: BOJIHbIE
SKOCHUCTEMEBI, OMOr€OIICHO3EI,
(UTOIIIAHKTOH, 300ILIAHKTOH,
OeHTOC, TYMYC.

Ilpusooumuv nipuMepbl
IPUPOJHBIX IKOCUCTEM CBOEH
MECTHOCTH.

CpasHusams Ha3eMHBIE U BOJIHbIE
9KOCUCTEMBI; OPTAHU3MBI,
oOpasyrorniue pa3Hbie
TpoudecKkue ypoBHU




MeTo10710THsI MOHUTOPHUHTA
€CTECTBEHHBIX U aHTPOIIOTE€HHbIX
HKOCHUCTEM.
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buocdepa —
rinoOanbHas
JKOCHCTEMA
KoHnTpoabHasn
padora Ne§ no teme
«buocdepa —
rjodanbHast
IKOCHCTEMA)

buocdepa — obmennanerapuas
o0ostouka 3eMIiIH, T/Ie CyIIEeCTBYET
WJIU CYIIECTBOBAJIA KU3HbD.
Pa3Butue npexncrasieHuit o
ouocdepe B Tpyaax . 3rocca.
Yuenue B. 1. BepHaackoro o
ouocdepe. O6mactu 6uochepsl u
e€ coctas. JKuBo€ BELIECTBO
o6uocgepsl ¥ ero PyHKLIHUH.
3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl. OcobeHHOCTH
Oounocdeppl Kak ri100anbHOI
3KOCHUCTEMBI. [[MHaMHU4ecKoe
paBHOBecHe B buocdepe.
KpyroBopoTs! BemecTs u
OMOTEOXMMUYECKUE ITUKITBI
(yraepona, a3ota). PUTMUYHOCTD
sIBIICHUH B Orocdepe.
3oHanbHOCTH OHMochepsl.
[TonsTue o 6uome. OCHOBHBIE
OMOMBI CyIIU: TYHIpPAa, XBOWHbIE
jeca, CMEUIaHHbIE U
IIUPOKOJIMCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, ITyCTHIHU, TPOTTUYECCKUE
neca, BBICOKOropbs. Kimmmar,
paCTUTENIbHBIN U KUBOTHBIN MUP
OMOMOB CYIIIH.

CrpykTtypa u GyHKIHUS KUBBIX
CHUCTEM, OLIEHKa UX PECYpCHOr0
MoTeHIHaa u 6uochepHbIx
GbyHKIH.

Packpvisams coneprxanne
TEPMHUHOB U TIOHATUI: 6uocdepa,
KHBOE BEIIECTBO, TNHAMHYECKOE
paBHOBECHE.

Ouyenusams Bknan B. U.
Bepnazckoro B co3iaHue y4eHHs
o Ouocdepe.
Xapaxkmepuzoeams cOCTaB
6uocdepsl, PyHKIIMH KUBOTO
BelecTBa Ouocdepsl u
onpeneaTh (Ha kapte) o0aacTu
€ro HauboNbIIETO
pacmpocTpaHeHHUS.

IIpusooums ipumepbl
MPOSIBJICHUST (DYHKITH )KHBOTO
BeliecTBa ouocdepsr,
OMOTeOXUMUIECKON
JeSITeIbHOCTH YEeJIOBEKa.
Packpvieams conepxanue
TEPMHHOB U TIOHSTHH:
IEJIOCTHOCTh OMOCHEPHI,
KPYTrOBOPOT BEIIECTB,
OMOTeOXMMUYECKUE ITUKIIBI
3JIEMEHTOB, 30HAIBHOCTD
o6uocdepsl, OMOMEI.
Onucwviéams KpyroBopoT
BEIIECTB, OMOI€OXUMUYECKHE
IIUKJIBI 230Ta U YTiepoa B
ouocdepe.

ObvsacHaAmb TPUINHY
30HaJIBHOCTU OUOChEPBHI.

but6mmorexa [IOK
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Ilepeuucnamo u
Xxapaxmepu3o6ams OCHOBHBIE
OMOMBI cyIu 3emMiu

11

Yenosek u
OKpYy’Karouias cpena
KoHnTpoabHasn
padora Ne9 no teme
«YenoBek u
OKpY’Kalomas
cpeaa»

DKOJIOTMYECKUE KPU3HUCHI U X
npu4uHbl. Bo3neiicTBue uenoBeka
Ha Ouocgepy. 3arps3HeHHe
BO3yIIHOM cpeabl. OxpaHa
BO31lyXa. 3arps3HeHHe BOAHON
cpeabl. OXpaHa BOJHBIX
pecypcos. Pa3pyiieHue noussl.
OxpaHa MOYBEHHBIX PECYPCOB.
N3Mmenenune knumara.
AHTpPONIOTEHHOE BO3/ICHCTBHE HA
paCTUTENBHBIN U )KUBOTHBIA MUD.
OxpaHa pacTUTENBHOTO U
KUBOTHOTO MUpa. OCHOBHBIE
MIPUHIIUATIBI OXPAHBI TPUPOIBL.
Kpacubie kauru. Oco60
OXpaHsieMble TPUPOTHBIC
tepputopuu (OOIIT).
Borannueckue cansl u
300JIOTMYECKUE MAPKH.
OCHOBHBIE TPUHITUIIBI
YCTOMUYHUBOIO pa3BUTHS
YyeJI0BeYecTBa U MPUPOJIbIL.
PannonansHOE
IPUPOAOIOIB30BaHUE U
COXpaHeHHE OMOJIOTHYECKOTO
paznooOpasus 3emiu. O0mue
3aKOHOMEPHOCTH TJI00ATBHBIX
9KOJOTUYECKUX KPU3HUCOB.
Oco0eHHOCTH COBPEMEHHOTO
KpHU3HCa U €T0 BEpOSTHbIC
MIOCJIEJICTBUSI.

Packpuvieams conepxanue
TEPMHUHOB U NTOHATHM:
aHTPOIIOTCHHBIE U3MEHEHUS,
9KOJIOTUYECKUI KPU3HC,
rio0anbHbIe TPOOIEMBI.
Xapaxkmepuzoseams 6M0CHEpHYIO
pOJIb UEIOBEKA.

IIpusooums ipuMepbl
AHTPOIIOTCHHBIX U3MEHEHUS B
ouocdepe.

Ouyenusams OCIEACTBHS
3arpsA3HEHUs BO3AYIIIHON, BOJHOMU
cpezbl, I3BMEHEHUS KIuMaTa,
COKparieHus: onopasHooopasusi.
Dopmynuposams COOCTBEHHYIO
MO3UIMIO IO OTHOIIEHUIO K
TII00aNbHBIM U PETHOHATBHBIM
9KOJIOTMYECKUM ITpobiieMam,
apryMeHTHpPOBAaTh CBOIO TOUKY
3peHusl.

Hasviéames npu4rHbI OSBIECHUS
IPUPOJIOOXPAHHON STUKH,
3HauYeHue nporpecca Jyis
IIPEO0JI0JIEHNUS IKOJIOTHYECKOTO
KpHu3Huca.

Packpvieams conepxanue
TEPMUHOB U MOHSITUM:
paLroHaIbHOE
MIPUPOOIOIB30BaHNE,
YCTOMUYHMBOE pa3BUTHE,
KODBOJTIOIIHSL.

but6mmorexa [IOK
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Pa3zBuTHEe METO10B MOHUTOPHHTA
Pa3BUTHS OMACHBIX TEXHOTEHHBIX
MPOIIECCOB.

Xapaxkmepuzoeambv
palMOHATIBHOE UCIOJIb30BAHUE
HIPUPOJHBIX PECYPCOB; OCHOBHBIE
MOJI0KEHUS KOHLIEITLINT
YCTOMYMBOI'O pa3BUTHUS

12 | PezepBHOE Bpems
KoHnTpoabHasn
padora Nel(
«KonTpoab 3HaHmit
10 M3Y4YEeHHBIM
TeMaM 3a roa».

OBIIEE
KOJHWYECTBO
YACOB IO
IMPOTPAMME

102
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