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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 1o yueOHOMY mpeamety "buomorusa" (mamee - Ouwosorus) Ha
ypOBHE cpenHero oodiero obpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaeparabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konnenuuu mpenojaBaHus ydeOHOro mpeamera «buojorus» wu
OCHOBHBIX MOJIOKEHUM (perepanbHOi paboueit mporpaMmMbl BOCIIUTAHHUS.

Yuebnbiii npeamer «buomnorusy yriuyonéHHoro ypoBHs u3ydenwms (10-11
KJIACCHI) SIBIISIETCSI OAHUM M3 KOMIIOHEHTOB MpeAMETHOM oOnactu «EcTecTBeHHO-
HayuyHbIe npeaMeThl». CoraacHo nonoxenusM GI'OC COO npodunbHbie yueOHbIe
OpeIMEThl, H3ydyaeMble Ha yriayOJEHHOM YpOBHE, SBIISIIOTCA  CIOCOOOM
mubdepennmanuy 00ydeHUsT Ha YPOBHE CpelHero ooOimero oOpa3oBaHUS WU
MpU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM, CPEAHUM
o01mMM, cpeHUM MPodheCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To e BpeMs
KOXIbIA M3 OTUX YUYEOHBIX TMPEAMETOB JOJDKEH OBITh OpPUEHTHUPOBAH Ha
IPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIONINX
3a/lay, CBA3AaHHBIX C MpoQopUEHTAllMEed OO0YyYaIoMUXCd U CTUMYIUPOBAHHEM
HMHTEpeca K KOHKPETHOM OO0JacCTh HAy4YHOTO 3HAHMWsI, CBSI3aHHOTO C OWOJIOTHUEH,
MEAUIUHON, SKOJIOTHEN, TICUXOJIOTUEN, CHOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no yuebnomy npeamety "buonorus" maét npeacTaBieHue O 1EIH
U 3a7la4ax M3ydeHus yueOHoro npeamera «buosorus» Ha yrmyOn€HHOM YypOBHE,
ompenenseTr oOs3arebHOe (MHBApUAHTHOE) TIPEAMETHOE COJEp)KaHue, ero
CTPYKTYPUpOBAaHHME TIO pasjeramM W TemaMm, pacopeleseHue 10 Kiaccam,
PEKOMEHYET TOCJIEeA0BaTEIbHOCTh HM3Y4YCHUSI Y4eOHOro Marepuaiga ¢ Y4yeéToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKKM Y4eOHOro IMpoiiecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme mo OuOIOTHH peann30BaH
MIPUHLINI MPEEMCTBEHHOCTH C U3y4eHUEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus, Onarogapss 4YeMy MpOCMaTpUBAETCS  HAMpaBJICHHOCTh Ha
MOCJIEyIONIee pa3BUTHE OWOJOTUYECKUX 3HAHWW, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHWE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IKOJOTUUECKOTO
MBIIIICHUS, TPEICTABICHUI O 3I0POBOM 00pa3e KHM3HU, HA BOCTIUTAHUE OCPEKHOTO
OTHOIIICHUS K OKpY>Kalolel mpupoiHoi cpene. B mporpamme 1mo OMOJOTHH TaKKe
MOKa3aHbl BO3MOXKHOCTU ydeOHoro mnpenmera «buosorus» B peanuzanuu
tpeboBanniit ®I'OC COO Kk TUIaHUPYEMBIM JUYHOCTHBIM, METANPEAMETHBIM |
NpEIMETHBIM pe3ybTaTaM 00y4eHHs ¥ B (OPMUPOBAHWUU OCHOBHBIX BUIOB Y4eOHO-
MO3HABATEIBLHON JEATEIbHOCTH OOYYalolUXCS IO OCBOCHHUIO  COJIEPIKAHUS
OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEIHETO 0011Iero 00pa3oBaHuUs.

VYyebnsiii npeamer «buonorus» Ha ypoBHE cpenHero oOuiero oopazoBaHus
3aBepiraeT OMOIOTHIECKOe 0Opa30BaHMUE B IITKOJIE U OPUEHTUPOBAH HA PACIITUPECHUE
U yriyOJeHne 3HaHu| 00y4aronuxcs o 5KMBOW MPUPOJIE, OCHOBAX MOJIEKYJISIPHOM 1



KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUU U OMOJIOTHUH Pa3BUTHUS, TEHETHKH, CEJICKIUH,
OMOTEXHOJIOTMH, HBOJIFOLIMOHHOTO YUEHHSI U SKOJIOTHH.

Nzyuyenne yueOHOoro mnpenmera «buonorus» Ha yriayOleHHOM YypOBHE
OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIIEMY MOIy4YEHHUIO
Ouonoruueckoro  oOpasoBaHMsi B  By3ax M OpraHM3alusAX  CPEAHETrO
npogeccuoHanbHOro o0pa3zoBaHusi. OCHOBY €ro COAEpkKaHMsI COCTABIIIET CUCTEMA
OMOJIOrMYECKUX  3HAHWM, TMOJIYYEHHBIX HpPU  HM3YUYEHUU  O0OyYarolIMMHCA
COOTBETCTBYIOIIMX CHCTEMATHUYECKUX Pa3JeioB OHOJIOTMHA Ha YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kjmaccax 3TH 3HaHMS MOJYyYarOT pa3BuTHe. Tak,
paciidpeHsl U YIiIyOJieHbl OMOJIOIMYECKHE 3HAHUS O PACTEHHUAX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHu3Me 4YeJIOBeKa, OOIIMX 3aKOHOMEPHOCTSIX KHU3HHU,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKHIE CBEICHHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI JUIS MOCIETYIOIIErO
BbIOOpa mpodeccuu. Bo3MoxkHa Takke WHTErpauus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYEHHBIMH OOYYAIOIIMMHUCA TNPU H3YYEHUU
(U3MKH, XUMHUH, Teorpa@uu U MaTEMaTHKH.

CrpykTypa mnporpammsl o yuyeOHoMmy mpeamery "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBIH W JBOJIOUMOHHBIA TOIXOAbl K M3YyYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIS1 dKUBBIX
CUCTEM Pa3HOI0 YPOBHSI OpraHU3alliy, IBOJIOLKUN OPraHMYECKOro MUpa Ha 3eMile,
coxXpaHeHus1 OMOJIOTHYECKOTO pa3HOoOOpa3us mianeThl. Tak, B 10 kiacce uzyqarorcs
OCHOBBI MOJICKYJSIDPHOM M KJICTOYHOM OWMOJOTHM, SMOpPHUOJIOTHUM H OHOJOTHH
pPa3BUTHsSA, TEHETHKU W CEJIEKIUU, OMOTEXHOJOTHH M CHHTETHMUYECKON OMOJIOTHH,
aKTyalM3UPYIOTCsl 3HaHUS OO0ydYarommxcs Mo OOTaHWKE, 300JI0TUH, aHATOMUH,
¢uznonoruu yenoseka. B 11 kiacce u3ydaroTcst 3BOJIIOLUMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M y4eHHE 0 Ouocdepe.

VYuebnpiii mnpeamer «buonorus» mpusBaH  00eCIEUUTh  OCBOCHHE
oOy4aroImuMucs: OMOJIOTMYECKUX TEOpUN M 3aKOHOB, UAEH, IPUHLUIIOB U MPaBUIL,
JIe)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOpa3uu M OCOOCHHOCTSIX KIETKH, OpraHu3Ma, MOMyJIsSIuH,
OMOIIeHO03a, DKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHIKCHHSX, COBPEMEHHBIX
MCCJIEIOBAaHMIX B OMOJIOTUH, MPUKIAIHBIX aCleKTax OMOJOTHYecKuX 3HaHuM. Jliis
pa3BUTUS M TOJAJEPKAHUS HMHTEepeca OOydalolUXcsi K OHOJOTHMM Hapsay co
3HAYUTEIHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJACPKAHWUU MPOTPaMMEI
1o OWOJIOTUH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W Pa3BUTHS
TOM WM MHOW 00JacTy OMONOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pEIlIEHUE BAKHEUITNX OMOJOTHYECKHUX M SKOJOTHUYECKUX POOIIeM.

Lenb nzydenus yuebHnoro npeamera «buonorus» Ha yriyoaéHHOM ypoBHE —
OBJIaJICHHE 00YyYarolMMHMCS 3HAHUSIMHU O CTPYKTYpPHO-(DyHKIIMOHAJIBHOM



OpraHM3allii JKUBBIX CHCTEM pA3HOTO paHra W MPHOOpETEeHHUE YMEHUU
UCIIOJI30BaTh TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OMpeAesi€HHON o0iacTu
npodeccuoHanbHON J1eATeNIbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WU K BBIOOPY
y4eOHOTO 3aBeICHUS JIJIsl TPOIOJKEHUS OMOJIOTMYECKOr0 00pa3oBaHusl.

JlocTwkeHne 1enu Uu3ydeHus yuyeOHoro mpenmera «buonorus» Ha
yIiyOJIEHHOM YpOBHE 00€CIIEUNBAETCS PELIEHUEM CIEAYIOIINX 3a0a4:

OCBOCHHE OOYJAIONTUMUCS CUCTEMBI OMOJIOTMUECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHUSIX, KOHIETIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiIax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHHHM, MHOTOOOpa3suM M OCOOEHHOCTSAX OWOJIOIMYECKHX cucTteM (KJeTKa,
OpraHu3M, MOMyJIALMs, BUJ, OUOreoLEeH03, Onocdepa); O BHIAAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHHE OO0y4arolumxcs ¢ METOJaMH IIO3HAaHUS >KUBOW IPUPOJIBIL:
HCCJIEI0BATEIbCKUMU  METOJIaMH  OMOJIOTMYECKUMX HayK (MOJIEKYJIIpHOH H
KJIETOYHOW OMOJIOTUH, SMOPHOJIOTUY U OMOJIOTUH PA3BUTHS, TEHETUKH U CEJIEKIIUH,
OMOTEXHOJIOTMM W CHHTETUYECKOW OHMOJIOTMM, MaJ€OHTOJOTUH, OSKOJIOTHH);
METOJaMH CAMOCTOSITEJIbHOTO TPOBEACHUS OHOJOTMYECKUX HCCIEIOBaHUM B
naboparopud U B mOpupoje (HAOMOJICHWE, U3MEPEHHUE, IKCICPUMEHT,
MOJIETUPOBaHUE);

OBJIaJIcHUE OOY4YalOIIMMHUCA YMEHHUSMU: CaMOCTOSITEIbBHO  HaxOJUTh,
aHAJIM3UPOBATh W MCIOJIb30BaTh OMOJOTHYECKYIO HH(OPMALMIO; MOJIb30BATHCS
OMOJIOTUYECKOW TEPMHUHOJIOTHEH M CHMBOJUKOW; YCTaHABJIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM U COLUMAIbHO-3KOHOMHUYECKHUMH U  HIKOJOTUYECKUMH
npoOJjeMaMu 4YeJIOBEYECTBA; OLICHUBATh MOCIEJACTBUS CBOEH MESITEIBHOCTU IO
OTHOIIECHHIO K OKpYXaroulell NpupogHOW cpene, COOCTBEHHOMY 370pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJIEH; OOOCHOBBIBAaTH M COOJIONATh  MEPBI
npoduiiakTUKM MH(GEKIIMOHHBIX 3a00JeBaHui, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieueHuss 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYAHBIX
CUTyallUsIX ~MPUPOJHOTO M TEXHOTEHHOIO  XapakTepa; XapakTepu30BaTh
COBPEMEHHBIE HayUHbIE OTKPBITUS B 00JaCTU OMOJIOTHH;

pa3BUTHE y 00YUaIOIIKUXCS MHTEIIEKTYaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH B
IIpOLIECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITHSIMU M COBPEMEHHBIMH
UCCIICIOBAaHUAMH B OMOJIOTMH, pelIaeMbIMU €10 MpoOJeMaMH, METOAOJIOrHe
OMOJIOTUYECKOTO UCCIIEAOBaHMS, MPOBEAEHUS HKCIIEPUMEHTATIBbHBIX UCCIIEI0BAHUM,
penieHuss OMOJIOTMYECKUX 3a/lay, MOJIECIUPOBAHUS OHOJOTUYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIUTAHHUE y OOYYAIOIIUXCS [IEHHOCTHOTO OTHOIICHHUS K HBOM MPHUPOJE B
LIEJIOM U K OTJENbHBIM €€ 00beKTaM U SBJICHUSIM; (HOPMUPOBAHUE IKOJIOTHUECKOM,



T€HETUYECKOW IPAMOTHOCTH, OOIIEH KyJIbTYphl IOBEACHHS B IPUPOJIC; UHTETPAITHH
€CTECTBEHHO-HAYYHBIX 3HAHUIA;

npuoOpereHue  OOy4alOUIUMUCS ~ KOMIIETEHTHOCTH B pPallMOHAIBHOM
MIPUPOJIOTIONH30BAHNUH (COOIIOICHIE TIPABIII TOBEACHUS B IPUPOJIE, OXPAHbI BUJIOB,
KOcUCTeM, Ouocdepsl), COXpaHEHWHM COOCTBEHHOI'O 3/0POBbS M  370POBBSA
OKpYyXXarolmux Jrojaer (cobmoaeHus wMep TpodUIaKTHKU — 3a00JIEBaHMM,
oOecrieueHrne 0E30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYalUSIX
OPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BAHHUSA
OMOJIOTHYECKUX 3HAHUI U YMEHHI B MOBCEAHEBHON KHU3HU;

CO3/laHHME  YCJIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  OOYyYaroOIIMMMCS
UHINBUYaTbHON o0OpazoBartenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
nocleAyomemMy MTpodecCHOHATPHOMY CaMOOIPENCTICHUIO, B COOTBETCTBUU C
WHIUBUTyJIbHBIMA WHTEPECAMH U IOTPEOHOCTSIMH PETHOHA.

OO01iee yncao 4acoB, OTBEACHHBIX HA U3yYEHUE OMOJOTMU Ha yriyOJIE€HHOM
ypOBHE cpeHero obirero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 Jaca B Hezienmo), B 11 kimacce — 102 yaca (3 yaca B Heielo).

OT16op opraHu3anMOHHBIX (OPM, METOJIOB U CPEACTB OOy4YEHHUS OHOJOTHH
OCYIIECTBIISIETCS, ¢ Y4ETOM CHEHU(PHUKU €ro COACpKaHWsS M HAmpaBICHHOCTH Ha
MPOJOHKEHHE OMOJIOTMYECKOTO O00pa3oBaHHsA B  OpraHU3alUAX  CPEIAHETO
po(heCCUOHATILHOTO U BBICIIETO 00pa30BaHUsl.

O0s13aTeNbHBIM yCIIOBUEM MPU 00yUYEHUN OMOJIOTHH Ha YIITYyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBEJICHUE JIA0OPATOPHBIX M TpaKkTU4YecKux padbor. Takke ydactue
00y4aromuxcsi B BBIIIOJHEHUU TMPOCKTHBIX M y4eOHO-HCCIEA0BATEIbCKUX PaboT,
TEMaTHKa KOTOPBIX OMPEACIISETCS YIUTEIEM Ha OCHOBE MMEIOIINXCSI MaTepHaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COILEPKXAHUE OBYYEHUA
10 KITACC

ConepxaHue TporpaMMbl, BBIICICHHOE KYPCU8OM, HE BXOJUT B MPOBEPKY
rocyJiapcTBeHHoO# utoropou arrecraruu (I'MA).

Tema 1. buoJiorust Kak Hayka

CoBpeMeHHas OnoJIOrusl — KOMIUIEKCHas: Hayka. KpaTkas uctopus pa3BUTHS
Owonornu.  buonormdyeckne HAyKM M HW3yd4aeMble UMH  TIPOOJIEMBI.
dyHAaMEHTaNIbHbIC, NPUKIAIHBIE W TOWCKOBBIC HAy4YHbIE HCCIECIOBAHUS B
OMOJIOTHH.

3HayeHue OMOJOTHH B (DOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOMU
kaptuHbel Mupa. IIpodeccuu, cBsizanHbie ¢ Ouosiorueil. 3HaueHWe OMOJIOTHMU B
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIBCKOM XO35MCTBE,
IIPOMBILJIEHHOCTH, OXPAHE IIPUPOIBI.

JlemoHCcTpauun

[Toptpetsi: Apuctotens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, U. apsuHn, V.
l'apgeit, I'. Menaens, B. U. Bepuanckuit, U. I1. I1aBnos, . 1. Meunuxkos, H. W.
Basunos, H. B. Tumodees-Pecosckuii, [[x. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuiel u cxembl: «CBsi3b OMOJOTMU C JPYrUMH Haykamuy», «Cucrema
OMOJIOTHYECKHUX HAYK.

Tema 2. 7KuBbie cuCTEMbI U UX U3yYEeHHE

XKuBble cucTtemMbl Kak mpeaMer uzydeHus: Ouonoruu. CBOMCTBA KMBBIX
CHCTEM: €IUHCTBO XHMMHUYECKOIO COCTaBa, JUCKPETHOCTbh M LEJIOCTHOCTS,
CJIO0XHOCTb M YNOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPraHU3aLMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHUYNBOCTD, POCT U PAa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSPHBIMA, KJIETOYHBIH,
TKAHEBBIN, OpTraHU3MEHHBIM, MOMYJISIIUOHHO-BUI0BOM, AKOCHUCTEMHBIN
(6uoreonenoTnueckuit), OmocdepHbiii. IIporecchl, NPOUCXOMSIINE B JKHBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOTO. JKW3HB Kak ¢opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaroiine >kMBble CHCTEMBI HA PA3HBIX YPOBHSIX OpraHU3allNM.

N3yuenune xuBbIX cucteM. Metoasl Ouonornuecko Hayku. HaOmroneHwue,
U3MEpPEHHE, SKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanus3. [lonarue o 3aBUCUMON U
HE3aBUCUMOW IiepeMeHHOU. IlnanupoBanue »skcnepumenTta. IlocraHoBka u
nmpoBepka runote3. HyneBas rumoresa. [loHsTre BHIOOPKH U €€ JOCTOBEPHOCTD.
Pa3Opoc B Ouonornuyeckux gaHHbIX. OIEHKAa JIOCTOBEPHOCTH MOJYYEHHBIX
pe3yapraroB. [IpuunMHBI HWCKaXEHUsl pe3yJbTaToB JKcrnepuMmeHTa. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu



Tabmuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «buonornueckue
cuctembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHHU OPraHU3ALUU KUBOU
npupolb», «CTpoeHHne KUBOTHOW KIETKW», «TKaHW KUBOTHBIX», «CHUCTEMBI
OpraHoB 4YeJjoBeuecKkoro opranuszmay, «buoreonenos», «buocdepay, «Metoabl
W3YUYCHHUS KUBOU MPUPOIBD.

O6opynoBanue: 1abopaToOpHOE OOOPYAOBAHKE JIJIS TIPOBEICHUS HAOIIOACHHUH,
M3MEPEHNN, JKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonab30BaHWE pA3NMYHBIX METOJIOB MpHU
V3yYEHHH )KUBBIX CUCTEM.

Tema 3. buoJiorusi KieTKu

Knetka — CTpyKTypHO-(QYHKIMOHaNbHAsE e€IMHULA XKuBoro. HMcropus
OTKpbITUSA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Illneiinen, P. BupxoB). OCHOBHbBIE MOJOXEHUS COBPEMEHHOM KIIETOYHOU
TEOPUH.

MeTtoapl  MOJIEKYJISIPHOM M KJIETOYHOW  OMOJOTMM:  MHMKPOCKOIIMS,
xpoMarorpadusi, 31eKTpodope3, METo] MEUYEHBIX aTOMOB, AU(depeHInaIbHoe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢uxcuposannvix
K1emok. DIEeKTpoHHass MUKpockomnus. Kougokanvnas mukpockonus. Bumanvhoe
(npudicusHeHHoe) uzyduenue Kiemox.

JdemoHcTpanuun

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

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOI», «JIEKTPOHHBIA MUKPOCKOI,
«Hcropus pa3BUTHSA METOLOB MUKPOCKOIIMMY.

ObopynoBaHue: CBETOBOM MMKPOCKON, MHUKPOIMpENnaparbl pacTUTENbHBIX,
’KUBOTHBIX U OaKTepUAIbHBIX KJIETOK.

IIpakTuyeckass padora «/3ydeHne MeETOAOB KIETOYHOW OHMOJIOTHUH
(xpomatorpadusi, snekrpodopes, auddepeHnranTEHOe EHTPUDYTHPOBAHUE,
TTLIP)».

Tema 4. XuMuueckasi OpraHu3anms KJIeTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MHUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona u €€ ponb Kak pacTBOpUTENS, pEareHTa, y4aCTHe B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOPETYJIALMU. MUHEpanbHbIe BEIIeCTBa KIETKU, UX OMojoruueckas poiib. Poib
KAaTUOHOB U aHUOHOB B KIIETKE.

Oprannyeckne BellecTBAa KIETKH. buonorndeckue mnoauMepsl. benkn.
AMUHOKUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OelnkoBoi Monekysbl. [lepBuunas
CTpyKTypa Oenka, nenTuaHas CBs3b. BTOpuYHAas, TpeTUYHAsl, YETBEPTHUYHAS
cTtpykrypsl. Jenarypamus. CpoiictBa OenkoB. Kiaccuduxanuss  OenKoB.
buonoruyeckue dhynkiuu 6enkoB. [lpuonui.



YraeBoasl. MoHOCaxapuapl, AUCaXapuibl, OJIUTOCAXAPUbI U HOJIMCAXAPUBI.
O6mmit 1aH cTpoeHHss W (U3UKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruyeckue QyHKIIUU yTIEBOAOB.

Jlutuael. M'aapodunnbHO-THAPOGOOHBIE cBOMcTBa. Kitaccudukaiys TMnuaoB.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, CTepounabl. buonormdeckue GyHKIAN
munuoB. OO1Me cBONCTBAa OMOJIOTMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, MTOIYIIPOHULIAEMOCTb.

Hyxknennoseie kucnorsl. JJHK m PHK. Ctpoenne HyKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun xommuiemeHnTapHoctu. IlpaBmno Yapradda. Crpykrypa
JIHK — nBoiinasi cniupans. Mectonaxoxaenue u ouonorndeckue gpynkuuu JTHK.
Bunel PHK. ®ynknuu PHK B kietke.

Crpoenue Mmonekynsl AT®. Makpospruueckue cBsizu B Moliekyiie ATO.
buonornuyeckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKIHUU B
Kietke. /[pyeue nykneozuompughocghamor (HT®D). CexkennpoBanue JJHK. Memoow:
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas OuOJIOTHS: OMOXUMHUYECKHE U OMO(PU3NYECKUE HCCIEAOBAHUS
cocTaBa Y TMPOCTPAHCTBEHHOM CTPYKTYphl Ouomonekyn. Moodenupoganue
CMpPYKMypsl U QYHKYUi OUOMONeKy1 u ux komniekcos. Komnviomepuwiii ouzatin u
oOpeanuyeckull Cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JlemoHCcTpanumn

[Toprpetsr: JI. Ilomunr, Ix. Yorcon, ®. Kpuk, M. Yuikunc, P. @pankiun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnpenesnieHue XUMUYECKUX 3JIEMEHTOB B HEXHUBOW MPUPOIEH,
«Pacripenenenre XuMHYECKHUX 3JIEMEHTOB B )KMBOUW MIPUPOIELH.

Tabmumel u cxembl: «llepuonnueckas TabaWIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MoOJIEKyJibl BOJbI», «BelectBa B coctaBe OpraHu3moB», «CTpoeHUE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJEKYINb», «CTpoeHHuE MOJEKYII
yrieBogoB», «CTpoeHue MoJIeKyad JunuiaoBy», «HyKIEHMHOBBIE KHUCIOTHIY,
«Ctpoenune monekybsl ATDy.

O6opynoBanue: XUMUYECKas TOCY1a 1 000pYI0BaHHE.

JlaGopaTopHas padora «O0HapyxeHHEe OCJIKOB C MOMOIIBI0O KAYECTBEHHBIX
peaKIuii».

JlaGopaTopHas padora «/ccienoBaHue HyKJIE€MHOBBIX KHCIIOT, BBIICICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema S. CTpoeHue u QyHKIMHU KJIETKH

Tumbel KJIETOK: JyKapuoThuyecKas W mpokapuoruyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapruoOTHIECKON KIeTKU. KileTouHast cTeHKa OakTepuii u apxeit.
Oco0EHHOCTH CTPOCHHSI TeTepOTPOPHOM U aBTOTPOGHON MPOKAPUOTUYECKUX
KJIETOK. MecTo U poJib MPOKapHuoT B OMOIIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE IYKApUOTUYECKOM KieTku. [Tnazmaruueckas
MeMOpaHa (turazmanemma). CTpyKTypa Iuta3MaThudeckod mMemOpaHbl. TpaHcmopT
BEILIECTB Yepe3 MIa3MaTHIECKYI0 MEeMOpaHy: MacCuBHbBIN (uddy3us, ooneruéHnas
muddy3us), akTUBHBIM (MEPBUYHBIA M BTOPUYHBIM aKTUBHBIM TpPaHCIOPT).
[Tonynponuiiaemocth MeMOpanbl. PaboTa HaTpuii-kanueBoro Hacoca. HIOIUTO3:
MAHOIUTO3, (aronuTos3. Dk301uTo3. Kinertounas crenka. CTpykTypa M QyHKIAA
KJIETOYHOW CTEHKH PAacTEHUM, TpUOOB.

Hurormasma. [urozons. Lutockener. [Buxenue nuroriazMbel. OpraHoubl
kJeTkr. OTHOMEeMOpaHHbIE OPTaHOUIBI KIETKU: SHAoMIa3mMaTudeckas cethb (I11C),
anmapar [ombIKW, NH30COMBI, WX CTpoeHHe U (yHKOHH. B3amMocBsI3b
OJTHOMEMOpPaHHBIX OPTaHOUIOB KIETKH. CTpoeHHE TpaHyIIPHOTO PETUKYIyMA.
Mexanusm nanpasnenus 6enxkos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIeTOYHbIX MeMOpaH. [mankuil (arpaHyisipHbIN) SHIOMIA3MATHYECKUN PETUKYITYM.
CexperopHast ¢pyukuus anmnapata ['onbmku. Mooduguxkayus denxoe 6 annapame
Tonvoorcu. Copmuposxa 6enxoe 6 annapame [ onvodcu. TpaHCHOpT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX KieTok. Kiietounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPTaHOWABI  KJIETKH:  MHUTOXOHJAPUHU,  IUIACTHUJIBL
Ipoucxoacoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepeocrkosckuii,
JI. Mapeynuc). Ctpoenue u GyHKIUM MUTOXOHApUN W TiacTuia. llepBuunble,
BTOPHYHBIC U CJIOKHBIC TUIACTUIBI (DOTOCHHTE3UPYIONINX dYKAPHOT. XIJIOPOILIACTHI,
XPOMOIIIACTHI, JIEUKOIJIACTHI BHICIIUX PACTEHUM.

HememOpanubie opranoujsl kietku CTpoeHue u (GyHKIIMM HeMEMOpaHHBIX
OpraHOMJIOB KJICTKHU. PuGocomsr. IIpomesicymounvie Qunramenmol.
MukpodunameHnTsl. Axkmunogvle Mukpoguiamernmyl. MplllIeUHbIE  KIIETKHU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpy6ouku. Kierounbrit
neHtp. CTpoeHWEe U JBIKEHHWE JKTYTHKOB W pPEeCHHYEK. MUKpOTpyOOUKH
uuTorasMel. Llentpuons. benku, accoyuuposaumHvle ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHvle benxu.

SAnpo. O6onouka siapa, XPOMATHH, KapUOIUIa3Ma, SAPBIINIKU, UX CTPOSHUE U
byakiuu. SnepHpiii 0enkoBBI MaTpukc. [IpocTpaHCTBEHHOE PacMOIOKEHUE
XpoMocoM B uHTepha3sHOM sape. dyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHoUu 000104KU 6 Mumo3se. HoepHuili
MPAaHcnopm.

Krnerounsle BkmtoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTuTEeNBHOM, Y)KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu



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

Tabmuupl 1 cxembl: «CTpoeHUE 3yKapUOTHUECKOW KiIeTKw», «CTpoeHue
KUBOTHOM  KJIeTKnW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPUN», «Aapo», « CTpoeHHE NPOKAPUOTHIECKON KIIETKIY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIMpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlaboparopuasi pabGora «M3ydeHune CTpOEHUS KIETOK Pa3IMYHBIX
OpraHU3MOB).

IIpakTnyeckas padora «/3yueHue CBONCTB KIETOYHONH MEMOpaHbD».

JlaboparopHasi padora «MccnenoBaHue IIa3Moiau3a W JIEIUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IpakTnueckas padora «/3yyeHre ABUKEHUS [IUTOIIA3MbI B PACTUTEIBHBIX
KJIETKax».

Tema 6. O0MeH BellleCTB U MpeBpallleHUe YHEPTUM B KJIeTKe

AcCUMWIISALINS ¥ TUCCUMIIISIIMS — JABE CTOPOHBI MeTabou3Ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(HBIA U TeTepOoTpO(dHBIA. YdacTHE KHUCIOpOJa B OOMEHHBIX
nmpoleccax. OJHepreTudyeckoe oOecrieueHue KieTtku: npespamenue ATD B
oOMeHHBIX Tmporeccax. DepMeHTATUBHBIM XapakTep peakiuil KJIETOYHOTO
meTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA M MEXAHU3M JIEHCTBHS.
Kodepmentsl. Otinnuuns GepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPhl U OEJIKU-MHTHOUTOPBL. 3aBHCHUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peaklmii OT pa3IMYHbIX (PAKTOPOB.

IlepBruuHBI CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. {DOTOCUHTES.
AHoxcueennvlll U oxcueennvili pomocunmes y oaxkmeputi. Ceemocobupaiowue
nueMeHmsl U NUSMEeHmMbl PeaKkyuoHHo20 yeumpa. Polib XJIOpOIIacTOB B MpoIiecce
¢dorocunTeza. CretoBas u TemMHOBas (hazpl. Pomoovixanue, Cs., Co. u CAM-munvi
gomocunmesa. lIpoxykTUBHOCTH (hoTOCHHTE3a. BiusiHue pa3nuuHbiX (akTOpoB Ha
CKOpOCTh (hoToCHHTEe3a. 3HaUeHUEe (POTOCHHTE3A.

XEMOCHHTES. Paznoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIIUE OaKTepuu, >XKelie300aKTepuu, CepoOaKTepuu, BOJIOPOJHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Bumel Oposkenus. [IpomykTel OpokeHUS U X
HCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTETN OOJIe3HEH.

AspoOHBIe OpraHU3MBI. Dransl AHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN 3TaMN. [ THKOIN3 — OECKUCIOPOTHOE PACIICTUICHUE TITFOKO3HI.

buonornueckoe oKucIeHHE, WU KIETOYHOE JbIXaHUE. Pojib MUTOXOHApHIL B
nporeccax omonoruueckoro okucienus. Luknuuyeckue peakunu. OKUCIUTETHHOE
dbochopunupoBanue. Iuepeus memopannozo epaouenma npomoros. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IIpenmyiecTa a3pobHOTO yTH 00MEHA
BEIIECTB Nepel aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JemoHCcTpauumn

[Toptpetsr: Jdx. ITpuctimn, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuubr u cxemsl: «DoTocHHTE3Y», « JHEPrEeTHUECKUN 00Men», «brocunaTe3
oenkay, «CtpoeHue pepMeHTay, « XeMOCUHTERY.

ObopynoBaHue: CBETOBOM MUKPOCKOT, 000PYIOBaHHE JIJIsl IPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOITPENAapaTOB.

JlabopaTtopnas padora «lI3ydenue kaTaTuTUIECKOM aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl WIIM KaTajlasbl)y.

JlaGopaTtopnass padora «l3yueHue (QepMEHTATUBHOTO PACIICILICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

Jlaboparopunasi paGora «CpaBHeHue mpoueccoB GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakunn MatpuyHoro cuutesa. [I[pyHIMI KOMIIJIEMEHTAPHOCTU B PEaKIUAX
MaTpUYHOTO CHHTe3a. Peanusarus HacaeACTBEHHOM MH(popMaIuu. I eHeTHIeCKuii

KOJ, €ero cBoucrBa. TpaHckpunuus — maTtpuunblii cuHTe3 PHK. IlpuHnmmnsr

TPAHCKPUMIUU: KOMIJIEMEHTAPHOCTh, aHTUIIAPAIIIETIBHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptabix PHK B OuocunTese 6enka.
VYcnous O6uocunte3a Oenka. KomupoBanme amuHokucior. Pons pubGocom B
OnocuHTEe3€e OelKa.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHusaius TeHOMa y
MPOKAPUOT U IYKApPUOT. Perysiius akTMBHOCTH T€HOB y TMPOKAapUOT. ['umoresa
onepona (®. XKaxob, XK. Mano). Morexynsapuvie mexanuzmvl 3KCNPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 pecyrayuu pabomul 2enog. Perynsuus 0OMEHHBIX
MPOIIECCOB B KJIeTKe. KiieTouHbIil romeocTas.

Bupycsl — HekeTouHble (DOPMBI JKU3HU U OOJUTaTHBIE mapa3uTbl. CTpoeHUE
IPOCTBHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-cooepaxcawux eupycos, 6baxmepuogpazcos.
Obpamuas mpaunckpunyus, peeepmasa, unmezpasa.

BupycHbie 3a0o5eBanus 4enoBeka, ;kuBoTHbIX, pactenunii. CITNJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE MPOOIIEMBI.

Buoungopmamuxa: unmeepayus u amanus 6orvuux maccueos («bigdatar)
CMPYKMYpHuIX Ouonocuyeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
lIpoepammupyemoie pynxyuu 6eakos. Cnocobwvt 00cmasKu 1eKkapcms.



JeMmoHCcTpanumn

[Toptpersr: H. K. Kosbiios, 1. 1. IBanoBCKHIA.

Tabmuiel u cxeMbl: «brocunTes Oenkay, «l'eHeTndeckuil Koa», «Bupyce»,
«bakrepuodarmy.

IpakTnueckas pabora «Co3iaHne MOJICTU BUPYCay.

Tema 8. ’Ku3HeHHBIN MUK KJIETKH

Knerounsnii 1k, ero mepuonbl u peryisius. WHTepdaza u MUTO3.
OcoOeHHOCTH TpolieccoB, MpoTekarouwmx B uHTEepdaze. [loAroToBka KIETKH K
nenenuto.  Ilpecuntetmyeckuii  (MOCTMUTOTUYECKUN),  CUHTETUYECKUH U
MOCTCUHTETUUECKUH (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3HI.

Marpuunbiii cunre3 JIHK — perumkanus. ITpunuunsr perukanuu JHK:
KOMIUIEMEHTAPHOCTb,  MOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAJIIEIBHOCTD.
Mexannsm permmukaruu JIHK. Xpomocomsl. Crpoenne xpomocom. Temomepsl u

TeaoMepaza. XPOMOCOMHBIM HAOOp KJIETKH — KapuoTHIl. JIUIJIOWIHBIN W
ramion el Habopbl XpoMocoM. ['oMosornunsle xpomocombl. [lonoBbie
XPOMOCOMBI.

Jlenenne kieTku — MuTO3. CTaiud MUTO3a M IPOUCXOSAIINE B HUX ITPOIIECCHI.
Tunel Muto3a. Kapruokunes u nutokuues. buonornueckoe 3HaueHUe MUTO3A.

Perynsanust MuToTHUECKOTO IMKIA KIETKH. [Iporpammupyemasi KieTodHas
ruoesb — arnomnTo3.

Krnerounoe sipo, XpoMocombl, (ByHKIIMOHAIbHAs TEHOMHKA. Mexanuzmobl
npoaughepayuu, ougppepenyuposxku, cmapenus u cubeau xaiemox. «l{ugposas
KiemKka» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUsL KIemKU.

JlemoHCcTpanumn

Tabmuier 1 cxeMbl: «KU3HEHHBIM UK KIETKH», «Murtos», «CtpoeHue
xpoMocomy, «Permmukamua JJHK.

OO06opynoBaHKE: CBETOBOW MHUKPOCKOTI, MUKpOTIperapaThl: «K MUTO3 B KJIETKaxX
KOpEIIIKa JIYKay.

JlabopaTopnas  pabora «3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpeTapaTax.

JlabopaTropnasi padora «HabmoneHre MuTO3a B KJIIETKAX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOTIpEIapaTax ).

Tema 9. CTpoenue u GyHKIIUN OPraHU3MOB

buonorunyeckoe pazHooOpasue OpTaHU3MOB. OmHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOCHUS U )KU3HEACATETHHOCTH OTHOKJIETOYHBIX OPTAaHU3MOB.
baktepun, apxeu, OJHOKIETOYHBIE TPHOBI, OJHOKJIETOYHBIC BOJOPOCIH, IPYTHE
npotucthl. KosloHnaabHble OPraHU3MBI.



B3anmocCBsA3p 4acTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHHW, OpraHsl H
cucteMbl opraHoB. Opranusm kak eauHoe 1enoe. ['omeocras.

Tkanu pactenuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelibHAs, MOKPOBHAS,
MPOBOAAIIAsA, OCHOBHAas, MexaHuuyeckas. OcoOEHHOCTH CTpOeHUus, (QYHKIHUH H
PAaCIOJIOKEHUS TKAHEN B OpraHax pPacTeHUM.

TkaHU KXUBOTHBIX U YEJOBEKA. THWIbI )XKUBOTHBIX TKAHEH: DIIATEJIMAJIBHAS,
COCIMHUTENbHASA, MbIllIeyHasi, HepBHas. OCOOEHHOCTH CTpPOCHHUs, (QYHKIHMA U
PAcCIIOIOKEHUS TKAaHEN B OPTaHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE W T'€HEpAaTHBHBIE OpraHbl pacTteHud. Opransl U
CUCTEMBI OPIraHOB KUBOTHBIX U 4€JIOBEKA. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Omnopa tena opranusmoB. Kapkac pacreHuid. CKelneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX KMBOTHBIX. HapyKHbIi1 1 BHyTpeHHUH ckeneT. CTpOEHNE U TUIIBI
COCAUHEHUS KOCTEH.

JIB>KeHUE  OpraHu3MOB.  JIBMKEHUME  OJHOKIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, PECHUYHOE. JIBM)KEHME MHOTOKIJIETOYHBIX PACTEHUU:
TPONU3MBl M HACTUM. JIBH)KEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeYHas cuctema. Peduiekc. CkeneTHble MBI U UX padoTa.

IIntanue oprann3mMos. [lornonieHne BOAbL, yrIeKUCIOro ra3a i MUHEPAIbHBIX
BelleCTB  pacTeHusAsMu.  [Ilutanme  XuMBOTHBIX.  BHyTpumosioctHoe
BHYTPHUKJIETOYHOE MNHILEBapeHue. I[InTaHne MO3BOHOYHBIX >KUBOTHBIX. OTIEmbI
NUIIEBAPUTENILHOIO TpakTa. IlumeBapurensHble xenes3pl. [IummeBapuTenpHas
CUCTEMa YEJIOBEKA.

Jlpixanue opranu3MoB. JIpixanue pacteHuid. J{pixanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIETKU. KoxkHoe npixaHue. /[prxatenbHas MOBEPXHOCTD.
XKabepHoe u nérounoe npixanue. JIpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOEHUS JIETKUX IO3BOHOYHBIX JKMBOTHBIX.
JIpixatenbHas CHCTEMA YeNOBEKa. MeEXaHM3M BEHTWIALMU JIETKUX Yy NTUL U
MJIEKOMUTAIOMUX. Perynsimus neixanus. [{pixatenbHbie 00BEMBI.

TpaHCIIOpT BEWIECTB Y OPraHU3MOB. TPaHCIOPTHBIE CHUCTEMbI PACTEHUM.
Tpancnopr BemiecTB y JKMBOTHBIX. KpoBEeHOCHas cucreMa U €€ Oprassl.
KpoBeHOCHass cucTemMa I03BOHOYHBIX JKMBOTHBIX U uenoBeka. Ceparue,
KPOBEHOCHBIE CcOCyAbl M KpoBb. Kpyrum KpoBooOpaleHusi. DBOJIOIMOHHbBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CUCTEMBbI MTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana v e€ peryisuus.

Brinenenne y opranu3moB. Beiaenenue y pacteHuid. BpineneHue y KMBOTHBIX.
CokpatutenbHple Bakyosid. Opransl BblaeiaeHUs. DuibTpanus, CEKpeuus Hu
oOpaTHOE BcachlBaHME KaK MeXaHU3Mbl pabOThl OpraHoB BblaelieHUsd. CBS3b
IIOJIOCTU Teja ¢ KPOBEHOCHOW M BBIJCIUTEIBHOU cUCTEMaMU. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U denoBeka. [louku. Ctpoenne u QyHKIMOHHUpPOBAHHUE
Hedpona. OOpa3oBaHNEe MOYH y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OaxkTepuil M UCTHI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa nacCUBHOM M XMMUYECKOM 3a1UThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX NPOU3BOJIHEIE.
3amura opranu3ma oT OojnesHeil. iMmyHHas cucrema uenoBeka. KieTounsiii u
TYMOpaJbHBIA HUMMYHUTET. BpOoXIEHHBIA M NPUOOPETEHHBIM crenupuIecKuil
UMMyHUTET. Teopust KioHanbHO-cenekTuBHOro mMmmynurera (II. Dpmux, @. M.
beprer, C. Tonerasa). BocnasiurensHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTte W perymsiuus y  OpraHu3moB. Pasznpaxummocts y
OJHOKJIETOYHBIX OPraHu3MOB. Takcucel. Pa3apaXxuMocCTh 1 peryisnms y paCTCHHMN.
PocroBble BemecTBa 1 UX 3HAYCHUE.

HepBHas cucremMa u pedrekropHas peryiasuusi y KUBOTHbIX. HepBHas
cucTeMa u €€ OTAEINbl. DBOIOLHUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOW CUCTEMBI Y
AKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKMBOTHBIX. Peduekc wu
peduekTopHas ayra. be3ycioBHbIE U YCIOBHBIE pe(IICKCHI.

I'ymopanbHas perynsauus M SHAOKPUHHAA CUCTEMA >KMBOTHBIX U YEIIOBEKA.
XKenes3bl 3HIOKPUHHOM CHUCTEMBI U MX TOPMOHBI. JlelcTBHE rOpMOHOB. B3aumMocBs3b
HEPBHOW U SHIOKPUHHON cucteM. [ unoranamo-runodusapHas cucrema.

JdemoHcTpanumn

[Toptpert: U. I1. I1aBnos.

Tabmumbsl u cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bogopocnu», «bakrepumn», «lIpocteiimue», «Opranbl IBETKOBBIX PaCTEHUI,
«CucreMbl  OpPraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue credisy,
«CTpoeHHE JIMUCTOBOM IJIACTUHKW», «TKaHM XUBOTHBIX», «CKEJIET 4YeIOBEKa»,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpIxarenbHas
CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpl1euHast CHCTEMAY,
«BprgenurenbHas cucteMa», «OHIOKpHHHas cucTeMa», «CTpoeHue MBIIIIBIY,
«Mmmynurer»,  «KumewynonosoctHeie», «CxeMa  NHUTaHUA  PACTECHHI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKHUBOTHBIX», «CTpPOEHHE THAPHIY,
«CTtpoeHne minaHapun», «BHyTpeHHee CcTpoeHHe HOKIEBOro 4depss», «HepBHas
cuctema poio», «HepBHas cucrema gjarymkum», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHag  cucrema  nTuny, «HepBHas — cucrema
miekonuTaromux», «HepBHas cucrema yenoBekay, «Pediekcy.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaThl OJHOKIETOYHBIX
OpPraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU



HACEKOMBIX, WTJIOKOXHUX, JKUBBIE DK3EMIUIAPHl KOMHATHBIX PACTCHU, TepOapuu
pacTeHHMIl pa3HbIX OTACJOB, BIAXKHBIC IIPENapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKI[MM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBeKa,
o0opy0BaHuE JJIs IEMOHCTPALIMK MTOYBEHHOT'O U BO3JIYIIIHOTO MUTAHUS PACTCHH,
pacIerieHus Kpaxmana U OeIKoB MOJ AecTBUEM (PepMEHTOB, 000PYIO0BaHHE IS
JEMOHCTPALMX OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKHUX, MEXaHU3Ma
IbIXATEJIbHBIX ABUKEHUM, MOJIETI TOJIOBHOTO MO3Ta Pa3IN4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yyeHne TkaHEN pacTCHUI.

JlabopaTopHas padora «/3yueHne TKaHEN KUBOTHBIX).

JlabopaTopHas padora «lI3ydyeHue opraHoB IIBETKOBOT'O PACTCHUS».

Tema 10. PazmHokeHUe ¥ pa3BUTHE OPraHM3MOB

®opMbl pa3sMHOKEHHUSI OPTaHU3MOB: Oecrosoe (BKIKYas BET€TaTUBHOE) U
nosoBoe. Buael  0ecrnojoro  pa3MHOXKEHHs: MOYKOBAHHME,  CHIOPYJISALUA,
(parMeHTanys, KIOHUPOBAHUE.

[TomoBoe pasmuoxenue. [losioBbie KieTkH, minu ramersl. Menos. Craguu
Mmeio3a. [loBegenue xpomocoM B Meio3e. Kpoccunrosep. brosmorndeckuii cMbICi
MeHo3a M IOJIOBOrO Iporecca. Meio3 M ero MecTo B KM3HEHHOM LHKIIE
OpraHU3MOB.

[Ipen3aponpimeBoe pasBurue. ['amerorenes y uBOTHbBIX. [10510BBIE Kene3bl.
OOpa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KIIETOK.

OmnogoTBopeHne W 3IMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoOsbl
OILUIOZAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyaibHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTUS — HayKa
0 Pa3BUTUU OPraHu3MoB. Mopghozenez — 00Ha U3 21a8HBIX NPOOIEM IMOPUONOCUM.
Konyenyuss mopgocenoe u mooenu mopgoeeneza. Cramum >MOpHOTreHE3a
KUBOTHBIX (HAa mpumepe Jarymku). [poOnenme. Tumbsl  mpoOieHUS.
Jlemepmunuposannoe u HedepmunupoganHoe OpobaeHue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH APOOJCHUS MIICKONMUTAIOMINX. 3apObIIIEBbIC JIUCTKU
(ractpyssaumst). 3akiiajKka OpraHoB U TKaHe# U3 3apObIIIEBbIX JIUCTKOB. B3anmHoe
BIUSHUE dYacTell pa3BUBAIOIIETOCA 3apojbiiia (3MOpUOHANBHAS WHIYKITUS).
3aknmagka IUIaHA CTPOEHUS JKMBOTHOTO Kak  pe3ylbTaT HUEpPapXHUYECKUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha SMOpHOHAIBbHOE pa3BUTHE PA3IUYHBIX
(aKTOPOB OKPYXkAIOIICH Cpe/Ibl.

Poct u pasButue x)uBOTHBIX. [locToMOpumoHaneHbIM Tepuon. [Ipsmoe u
Hempsimoe pas3BuTHe. PasButne ¢ wmetamopdo3oM y O€Crmo3BOHOYHBIX H
ITO3BOHOYHBIX JKUBOTHBIX. bHOJIOrMYECKOe 3HAYEHHE NPSIMOr0 W HENpPSIMOro
pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI poCTa KMUBOTHBIX. DaKTOPHI
PEryJsiuy POCTa KUBOTHBIX U YyesoBeka. CTaauu mocTaMOPHOHAIBHOTO PAa3BUTHS



y )KMBOTHBIX U uesoBeka. [lepnonipl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxenune u passutue pacteHuil. ['ametodutr u crnopodutr. Meiio3 B
KU3HEHHOM IIHMKJIe pacTteHuit. O0pa3zoBaHue CIop B npolecce Meitosa. ['amerorenes
y pacteHuil. OnI0I0TBOPEHUE U PA3BUTHE PACTUTENBHBIX OpraHu3MoOB. [[BoWHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHn3MBbl pETyJSIIUA OHTOTEHE3a Y PACTEHUH U JKUBOTHBIX.

JemoHCcTpanumn

[Toprpetsr: C. I'. HaBamms, X. [llnemas.

Tabmumsl 1 cxembl: «BereratuBHOoe pa3MHOXeHUe», «Tumbsl Oecrosioro
pa3sMHOXKEHUD», «PasMHOXEHHE XJIaMUAOMOHANbD», «Pa3MHOXKEHHE 3SBIIICHBD,
«PazmHOXeHue ruape», «Meio3», «XpomocoMb, «['amerorenes», «CrpoeHue
SUUEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaaud OHTOreHe3a», «llpsamoe u
HENpsAMOE pas3BuTHe», «Pa3BuTme Maiickoro xyka», «Pa3Buthe capaHumy,
«Pa3BuTne mArymku», «/[BoMHOE OIUIOJOTBOPEHUE Yy IBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OAHOJOJIBHBIX M JIBYAOJIBHBIX PACTCHUID», «KM3HEHHBIN LMK
MOPCKOM KamyCThbl», « KU3HEHHBIN LUK MXa», «  KM3HEHHBIA LIUKJI TAIIOPOTHUKAY,
«KU3HEHHBIN ITIUKJI COCHBI.

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHUIEKIETOK U
CIIEpPMATO30U10B, MOJeIb «L{UKI pa3BUTHUSA JATYILKW.

JlabGopaTopnas padora «l3yueHne CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpEenaparaxy.

IIpakTnyeckass padora «BpIsBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIIEN
ITO3BOHOYHBIX )KMBOTHBIX).

JlaGopaTtopnass paGora «CTpoeHHUE OpPraHOB pPa3MHOMXEHHUSI BBICIINX
pacTeHu.

Tema 11. I'eHeTuka — Hayka 0 HaCJI€ACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoB

Wcropust cTaHOBNIEHUS U pa3BUTHUS TEHETUKHU Kak Hayku. PaboTsl I'. Menpens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUU I€HETUKMU.
Pa6oter H. K. KonsrioBa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kaprieuenko,
10. A. ®umunmuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHS U CUMBOJIBI. | OMOJIOTrHYHBIE XPOMOCOMBI,
aJUIEJIbHBIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JTOMHUHAHTHBIM M PELIECCUBHBIN
NpU3HAK, TOMO3UT0Ta, TETEPO3UTr0Ta, YACTAs JIMHUS, TUOPUJIbI, TEHOTHUII, (PEHOTHII.
OcHOBHbIE ~ METOABl  T€HETUKU:  THOPUAOIOTHUECKUM,  ITUTOJOTHYECKHH,
MOJIEKYJISIPHO-TEHETUYECKUM.

JdeMoHCcTpanuu



IToprpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuie! U cxeMbl: «MeToIbl TeHETUKWY, «CXEeMbI CKpEIUBaAHUS».

JlaGopaTtopnass paGora «Jlpo3oduna Kak OOBEKT TEHETUUYECKHUX

UCCIICIOBAHUI.
Tema 12. 3axoHOMEPHOCTH HACJIEICTBEHHOCTH
MounorubOpunnoe ckpenmBanue. IlepBblii 3akoH Menaens — 3aKoH

eAMHO00pa3usi ruOpHUIOB epBOro nokosyieHud. IlpaBmino nomuHupoBanus. Bropoi
3aKOH MeHaend — 3aKOH paclIeIUIeHUs NPU3HAKOB. [luTomormdyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpenuBanus. ['unoresa 4ucToTh raMer.

AHanuzupyouiee ckpemurpanue. [IpoMeKyTOUHbIN XapaKTep HAclIeIOBaHMUS.
Pacmieruienne npu3HakoB py HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHenst — 3aK0H HE3aBUCUMOTO

HacJeI0BaHus MPU3HAKOB. [{UTOIOrMUECKE OCHOBBI JUTHOPUIHOTO CKPEIUBAHMUS.
CuermienHoe HacnenoBanue npu3HakoB. Padotel T. Moprana. CuemieHHoe
HACJICIOBAHUE T'€HOB, HAPYIICHUE CUCIUICHUS MEXKIY T'€HaMH. XPOMOCOMHas
TE€OPHs HACIEACTBEHHOCTH.
['eneTuka nona. XpoMOCOMHBI MEXaHU3M OIpPEIETIEHUS Moa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIN Mol I enernueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue nmpus3HakoB, CHETVIEHHBIX C MTOJIOM.

I'enotun kak nenoctHas cucrema. [lmeroTponus — MHOKECTBEHHOE JICHMCTBUE
reHa. MHOXECTBEHHbIM ajienu3M. B3anMoaencTBUE HEaUIENbHBIX T'EHOB.
KomnementapHocTs. Jnuctas. [lonumepusi.

['eneTnuecknii KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U UEJIOBEKA, & TAKKE
(U3HOIOTUYECKUX  TPOIIECCOB, TMOBEACHUS W  KOTHUTUBHBIX  (YHKIIUU.
['eneTnueckue MexaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOICHCTBUS «XO3IUH
— Tapa3suT» U «XO35MH — MHUKpOOHMOM». ['@HeTHYecKHe acmleKThl KOHTPOJSI U
M3MEHEHUS HACJIeICTBEHHOUW NH(OPMAITUU B TIOKOJIEHUAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuubr 1 cxembl: «IlepBbiii U BTOpo# 3akoHbl Menpens», «Tpetuit 3aKkoH
Meunnens», «AHamusupyroniee ckpemuBanue», «HemomHoe nomuHMpoBaHHEY,
«CrenyeHHoe HaclieJOBaHWE TMPU3HAKOB Y apo3oduib», «l'eHeThka TmoJay,
«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotunm nTHLBDY,
«MHOX€eCTBEHHBIN AJIEIU3M», «B3anMoAeHCTBIE TEHOBY.

O6opynoBanme: MoOAeNb IS JEMOHCTPAllUd 3aKOHOB €IMHOO0Opa3us
rUOpUIOB TEPBOTO TMOKOJEHHS W pAaclIeIIeHUs MPU3HAKOB, MOJENb A
JNEMOHCTpALUM 3aKOHA HE3aBUCHUMOTO HACIEAOBAHUS NMPU3HAKOB, MOJEIb IS



JEMOHCTPAlUK CLEIJIEHHOTO HACIEI0BAHUSA MPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «Jpo3odumnay.

IIpakTnueckas padora «l3yueHue pe3ynbTaToB  MOHOTHOPHUIHOTO
CKPEIIUBAHUSA Y IPO30(HIIBD.

IIpakTuyeckass  padora  «/I3ydyeHuwe  pe3yiabTaTOB  JAUTHOPHUIHOIO
CKpEUIMBaHUs Y AP030(UITbD).

Tema 13. 3akoHOMEPHOCTH U3MEHYHBOCTH

B3aumopeiictBue reHoTMna W cpeanl npu  (popmupoBaHuM (PeHOTHIIA.
N3meHnunBOCTh TIpr3HAaKoB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buisl
M3MEHYMBOCTH: HEHACIICICTBEHHAS U HACIICICTBCHHAS.

MoaudukanonHas W3MEHYMBOCTh. Ponb cpenbl B GopMHpOBaHUU
MOIU(PUKAIMOHHON M3MeHunBocTH. HopMma peakiuu mpusHaka. BapuanuoHHBIM
psn u BapuanuonHas kpuBas (B. HMoranncen). CoiicTBa MoIu(pHKAIMOHHON
W3MEHYMBOCTH.

['enoTnMueckas N3MEHUYMBOCTh. CBOMCTBAa T€HOTUIIMYECKON U3MEHYUBOCTH.
Bubl reHOTUITMYECKOI U3MEHYMBOCTH: KOMOWHATHBHAS, MyTaIl[MOHHASI.

KomOnHaTtiBHasT W3MEHYMBOCTh. Mei03 M MOJOBOM TMpoIleCC — OCHOBA
KOMOMHATUBHOM U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYUBOCTU B CO3/JaHUU
T€HETUYECKOr0 pa3HOoOOpa3us B Mpeeax OJJHOTO BHUIA.

MyTalnmoHHasT W3MEHYMBOCTh. Buabl MyTalui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HMHAYUMPOBAHHBIE  MyTallMU. SepHble U
nuTora3MaTuyeckrue Myrtanud. CoMaThuyecKue U MOJIOBble MyTauuu. [IpuduHbI
BO3HMKHOBEHMA MyTanuid. MyTareHel W WX BIWASHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTM MYTAlMOHHOI'O IPOLECCA. 3aKOH TOMOJIOTHYECKUX pPsIOB B
HacienctBeHHoi m3MenunBoctyu (H.W. BaBuno). BHesnepHass W3MEHYMBOCThH U
HACJIEICTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, POIb ONUSEHEMUYECKUX (HAaKmopos 8
HAc1e008anuu U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS Y OP2aHU3MO8.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuiios.

Tabmumer w cxembl: «Buasl  w3MeHUMBOCTHY», «MoauduKarmoOHHAS
U3MEHUYHUBOCTEY, «KomMmOnHaTuBHAsS U3MCHYUBOCTHY, «Metio3y,
«OmnogoTBopeHuey, «I'eHernueckue 3a00aeBaHus YeI0BeKa», « Buabl MmyTamuii».

O6opynoBanue: *KUBbIe W TepOapHbIC IK3EMIUISPHl KOMHATHBIX PACTCHUIA,
pucyHku (poTtorpadum) )KUBOTHBIX C Pa3IMYHBIMU BUAMU N3MEHUYHNBOCTH.

JlabopaTtopHast padora «HccnenoBanne 3aKOHOMEPHOCTEU
MOJAU(PUKALUOHHON M3MEeHUMBOCTU. [locTpoeHue BapuanMOHHOTO psna U
BAPHUALIMOHHON KPUBOW».



IIpakTnueckas padora «Mytanuun y Apo3ogmibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa 4esioBeKa

Kapuornn wenoseka. MexayHapoaHas IporpaMma HCCIECIOBaHHUS TE€HOMA
yenoBeka.  Meroapl  M3y4yeHHsT TEHETHKM  YEJIOBEKa:  IeHEaJOTMYECKHH,
OJIM3HEIOBBIH, IUTOT€HETUYECKHIA, MONYJIALIMOHHO-CTAaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKUM. CoBpemeHHOE ONpeIeIICHUE reHOTHMNA!
ITIOJJTHOTEHOMHOE CEKBEHHWPOBAHHE, T€HOTUIIMPOBAHUE, B TOM YMCIE C ITOMOUIBIO
[111P-ananu3a. HacneacTBeHHbIEC 3a00JI€BaHUS Y€JIOBEKA. [ €HHbIE U XPOMOCOMHBIE
0oJie3HM 4YesoBeKa. bone3HW ¢ HacleACTBEHHOW MpeapaclooKEeHHOCTHIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUH T'€HETUYECKUX
3a0o0JyieBaHU 4yenoBeka. MeauKo-reHeTHUecKoe KOHCynbTHpoBaHHue. CTBOJIOBbIE
KJIeTKU. [IoHSATHE «TEeHEeTHYECKOro rpy3a». DTUYECKHE aClEeKThl MCCIICIOBAHUN B
00J1aCTH peTaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue ¢akTophl TMOBBIINIEHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKA K
(pu3znyecKoOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYyKarollen cpeapl. I'eHeTnueckas
IIPEAPACIIOIOKEHHOCTD YEI0BEKA K ITaTOJIOTHUSM.

JlemoHCcTpauun

Tabmuubr u cxembl: «Kapuotun denoBeka», «MeToapl U3yYEHUS TE€HETHKU
yesoBekay, «I'eHeTnueckue 3a001eBaHUS YEIOBEKAY.

IIpakTnuyeckast padora «COCTaBICHUE U aHAIIN3 POAOCIOBHON.

Tema 15. Cesnexkuusi Opranu3mMoB

JlomecTHKanus ¥ CENEKIMSL. 3apOKICHHUE CENEKIUN U JOMECTUKALUU. Y YEHUE
H. U. BaBumoBa o lleHTpax mNpPOUCXOXIEHHUS M MHOTO00pa3usi KyJIbTYpPHBIX
pactenuii. Posb cenexkuum B CO34aHUM COPTOB PACTEHUN U IOPOL ) KUBOTHBIX. COpT,
IOPOJ1a, ITAMM. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW NU3MEHYMBOCTU
H. U. BaBuiioBa, ero 3Ha4eHME IS CEICKIIMOHHON PaOOTHI.

Metoasl cenekuMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBI U
VHIUBULYaJbHBIM. OTanel KOMOWHAIIMOHHOM CCJICKIIHH. HUcnwiTanue
npou3BOAMUTENIEH MO MNOTOMCTBY. OTOOp MO TE€HOTHNY C TOMOIIBIO OIEHKU
(deHoTHna MOTOMCTBA U OTOOP MO TEHOTUITY ¢ oMolbio aHanu3za JTHK.

HckyccTBeHHBIN ~ MyTareHe3 Kak  METOJ  CEJCKIIMOHHOM  paboThlI.
PannanmoHHbIl 1 XUMHYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYpPHBIX
dopm opranusmoB. Vcrnosb30BaHME TEHOMHOTO PENAKTUPOBAHMS M METOJOB
pexkoMOuHaHTHBIX JTHK 11 moimyyeHust uCX0HOTO MaTepuaia JAJis CeNeKINH.

ITonyuenue ITOJIUIIIIOUIOB. BryrpuBunosas ruOpuIn3aus.
biu3kopoacTBEHHOE — CKpeniuBaHue, WM UHOpuauHr.  HepoxactBeHHoe
CKpeliuBaHue, uiu aytopuausr. ['erepo3uc u ero mnpuumHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuauzanus. [Ipeogonenue Oecruioaus



MEXBHJIOBBIX THOPUIOB. JIOCTHIKEHUS CENICKIIUNA PACTEHUHN U KUBOTHBIX. «3e1éHas
DeBoNIOYUAY.

CoxpaHeHue ¥ U3y4eHUE TeHETUYECKUX PECYPCOB KYIbTYPHBIX PACTCHUHN U UX
TUKAX POAWYEH JIJISl CO3/IaHUS HOBBIX COPTOB M THOPHIOB CEITBCKOXO03SHCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemudecKuMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX  JHCUBOMMHBLIX 8 YEeNAX VIYYUleHUs.
Cyuecmeyrowux U Cco30aHusi HOBbLX NOPOO, JUHUU U KPOCCOB, 8 MOM YUCIe C
npUMeHeHUueM COBPEMEHHBIX MEeMO008 HAYYHBIX UCCIe008AHUL, NePedosblX uoel U
NepCcneKmuBHbIX MexHOoI02Ul.

JemoHCcTpauun

[Toptpetsi: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1.
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuiel u cxembl: «LIeHTpbI MPOUCXOXKICHHUS U MHOTOO0pa3us KyJIbTyPHBIX
pacTeHHi», «3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHOW M3MEHUYMBOCTI,
«MeTtoapl cenexkuuny, «OTaa€éHHas THOpUaU3ausD», «MyTareHesy.

JlaGopaTopHas padora «/3yyeHne copTOB KyJbTYPHBIX PACTEHUNA U TIOPOJ
JIOMAITHUX KUBOTHBIX).

JlabGopaTopHas padora «3ydeHue METO/IOB CEJICKIIUN PACTCHUI».

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Jkckypcusi «OCHOBHBIE METOJBI M JOCTHIKEHUS CEJIEKUHUH PACTCHUH H
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SIMCTBO, B J1abopaToOpuio
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJiorusi 1 CHHTETUYECKAsI OHOJIOTHS

OOBEKTHI, UCHOJIb3yeMble B OHOTEXHOJOTHMH, — KIETOYHBbIE M TKAaHEBBIC
KYJbTYPBHI, MUKPOOPTaHU3MBI, 170. XapaKTEepPUCTHUKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHE, TMOJYyYEeHHUE KHUCIOMOJIOYHBIX MNPOAYKTOB,
BuHOAEMNE. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHKPOOHOJIOTHYECKUX
TexHoJsoruii. [Ipon3BoACTBO OeKa, aMUHOKHUCIIOT ¥ BATAMUHOB.

Co3maHne TEXHOJIOTUM M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIE€JIbIO MOJYYEHUS] OPTAHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIlUX HE BCTPEUAIOIIHNECS B IPUPOJIe OUOCUHTETUYECKUE MY TH.

Knerounasa unxxenepus. Meroapl KyJIbTypbl KJIETOK M TKAaHEW PACTCHUU U
K®UBOTHBIX. KpuoOGanku. Comarnyeckas THOpUAM3AUS W COMATUYECKHMA
smOpuoreHe3. Mcrnonb30BaHWE TarjioW0B B CeNEKIMH pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOJIUKTIOHAIbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PekoHCTpyKuus
SUUEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJ TpaHCIJIAHTALIMU SIAEP KIIETOK.



Texnonocuu 0300po6nenus, Kyibmusupo8anusi U MUKPOKIOHATLHO20 PA3SMHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasi W TE€HHas HWHKEHEpUs. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpynpoBanue pekoMOuHaHTHBIX [IHK. Cozdanue mpanceennvix opeanuszmos.
JIOCTH>KEHUS U IEPCIIEKTUBBI XpPOMOCOMHOM U TEHHON MHKEHEPHUH. DKOJIOTUYECKUE
U 3THYECKHUE MPOoOsIeMbl TeHHOW UHXKEHEPHUH.

MenunuHckue ounotexHojoruu. [loctreHomuas nudponas meauiuaa. [11P-
JTUArHOCTHKA. MeTaOoJOMHBIN aHaldu3, TEHOLICHTPUYECKUN aHaliu3 MpoTeoMa
YyesjoBeKa JUIsl OLEHKU COCTOSIHHUSI €ro 3/0pOBbs. lCHoib30BaHUE CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Ouommxkenepus st pa3pabOTKH
(byHIaMEHTAIbHBIX OCHOB MEJUIIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIIJIEKCHBIX
TKaHEH COYETAaHUEM TEXHOJIOTHH TPEXMEpPHOro OuMonmpuHTHUHra U ckaddonauara
JUTSL peIICHUs 3a/1a4 MEPCOHAIU3UPOBAHHON MEIUIIMHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJNbI0 oOecredeHuss KOMOMHUPOBAHHOM
3amuThl OT Bo3Oymuteneit OPBU, yctaHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
dbyuxuunonupoBanuss PHK-conepskamumx BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a0071€BaHuUs YEJIOBEKA U )KUBOTHBIX.

JeMoHcTpanuu

Tabmuubr 1 cxemsl: «Vcnoap30BaHE MUKPOOPTAHU3MOB B ITPOMBIITUICHHOM
npou3BOJCTBEY, «KiieTouHast uHkeHepus», «I 'eHHasi UHKEHEPUD.

JlaGopaTopHas pabora «3yueHre 00bEKTOB OMOTEXHOJIOT .

IIpakTnueckasi padora «IlomydeHrue MOJIOYHOKUCIIBIX TPOAYKTOBY.

Jkckypeusi  «buorexHonmoruss — BaKHEWIIAas MPOU3BOJUTENbHAS —CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHne W pa3BUTHE IBOJILUMOHHBIX NPEACTABJICHUN B
OnoJIoTUu

OpomonuonHas teopuss Y. JlapBuna. IIpeAnochblikKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas JaesaTenbHoCTh Y. /lapBuHa.

JIBI>KyIIIHME CUJTBI BOTIOIIMK BUAOB 110 Y. JlapBuHY (BBICOKAss HHTCHCUBHOCTD
Pa3MHOXEHHUS OPraHW3MOB, HACJECACTBEHHass HM3MEHUYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunternueckoit Teopuu sBomonuu (CT3). HeiirpanbHas
Teopust dBomouuu. CoBpeMeHHas SBOJIOLMOHHAS ~ OWojorus. 3HA4YCHHE
ABOJTFOITMOHHON TeOpHH B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOW KAPTUHBI MHPA.

JeMmoHCcTpanuun



[Toptpetsl: Apuctorens, K. Jlunnei, K. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosbe, Y. lapBun, C. C. UerBepukos, U. . HImansraysen, /x. Xonaenn, /. K.
benses.

Tabnuup! u cxemsl: «Cucrema xkuBoit npuposl (o K. JIunuero)», «JlectHuia
KUBBIX cymiecTB (o Jlamapky)», «Mexanusm (GOpMUPOBAHUS TPUCIIOCOOTCHUN Yy
pacTeHul u KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nytemectsus Y.
HNapBuna», «Haxonku Y. JlapBuna», «®opmbl OOphOBI 3a CYIIECTBOBaHHUEY,
«Iloponbr romyOei», «MHOroobpasue KyibTypHBIX (popMm KamycTbD», «Ilopomabl
JOMAIIIHUX XUBOTHBIX», «CxeMa oOpa3zoBaHusi HOBbIX BUJOB (1o Y. JlapBuHY)»,
«CxeMa COOTHOIIEHUS ABWKYLIMX CHJI SBOJIOLMUN», «OCHOBHBIE IIOJIOKEHUS
CUHTETUYECKON TEOPUU IBOJIFOLIAN.

Tema 2. MUKpPO3IBOJIIOLMSA U €€ Pe3yJIbTaThl

[Tonynsinusa Kak 3J€MEHTapHasl €aMHULIA YBOMIOUNH. COBPEMEHHBIE METO/IBI
OLICHKM TE€HETUYECKOro pa3HooOpa3us W CTPYKTypbl nomyisiuuid. M3meHeHue
reHooH/a MOMYJSIIMM KAaK 3JEMEHTApPHOE HBOJIIOLMOHHOE SIBJICHUE. 3aKOH
reHeTnueckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (aKTOpbl (ABMXKYIIUE CHIIBI) SBOJIONMH. MyTalmOHHBINA
npouecc. KomOuHaTuBHas u3MeHUYMBOCTb. Jlpeilp TreHoB — ciy4aiiHble
HEHaIIpaBJIECHHbIC U3MEHEHHUS YacTOT ajuieel B Momyssiusax. I¢P(EeKT oCHOBaTEN.
Iphexm oOymouinounoco copaviwika. CHudcenue ceHemuuecko20 pazHooOpa3usl.
npuyunsl u cieocmsus. llposenenue agpgpexma opetigha 2ero8 6 6ONLUUX U MATBIX

NONYIIAYUSIX. Murpanun. N3osmus MO JISILUI: reorpagpuyeckas
(mpocTpaHcTBeHHas1), Onoaoruyeckas (penpo yKTUBHAS).
EcrtecTBeHHbIll 0TOOp — HampaBistommi ¢aktop s3Boionuu. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JBIIKYIIMHM, CTaOWIM3UPYIONINM,  pa3pbIBAIOIINAN
(mm3pyntuBHbBIN). [lonoBoit 0oTOOP. BO3HMKHOBEHWE W DBOJIOLUS COIMAIBHOTO
TIOBEICHUS )KHBOTHBIX.

[Ipucnoco0IeHHOCTh  OPraHU3MOB  KaK  pe3yJabTaT  MHKPOIBOJIIOIIHH.
BozaukHoBeHUE nprcrioco0aeHnil y opranu3MoB. ApoMopdo3bl 1 HanoaganTaIum.
[Tpumeps! npucmocobsieHnid y opranu3mMoB: Mopdosornyeckue, GU3noI0THIECKUe,
OnoxumMuyeckue, TmoBeaeHYecKne. OTHOCHUTENBHOCTh  MPUCIOCOOICHHOCTH
OpraHU3MOB.

Bun, ero xpurepun u cTpykTrypa. BupooOpa3oBaHue Kak pe3ysbTar
MUKpOIBONIOIMHU. M3omsmus — kirodeBoir (aktop BumooOpazoBanusa. [lytu u
CITOCOOBI BHJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpaduueckoe),
CUMIIATPUYECKOEe  (DKOJOTUYECKOE),  «MTHOBEHHOE»  (MOJMIUIOMAN3ALNSA,
rudpuauzanus). JuTenbHOCTh HBOIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTUYECKOTO Pa3HO00pasusl.



Pounb 3BONMIOIIMOHHOM OMOJIOTHY B pa3pabOTKe HAyYHBIX METOJI0B COXPaHEHUS
O6ropazHooOpasusi. MUKpPOIBOJIONMS M KOIBOJIOIMS Tapa3uTOB U UX XO35EB.
Mexanu3Mbl GOPMUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHUKAM U CITOCOOBI OOPHOBI €
HEW.

JemoHCcTpanumn

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

Tabmuupl u cxembl: «MyTalMoOHHAsE W3MEHUYUBOCTHY», «llomynsuuonHas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaiinOepra», «J{Bmxymue
CHJIBI SBOJIIOIHUIY, «DKOJIOTUYECKAsT M3O0JIALUS TOMYJIALNA CEBAaHCKON (openny,
«I"eorpaduueckast 301K JINCTBEHHULIBI CHOMPCKOM U JTMCTBEHHUIIBI IAYPCKOI»,
«lTonynAMOHHBIE BOJIHBI YUCIEHHOCTU XUIIHUKOB M KEPTBY», «CxeMa AehCTBHS
€cTeCTBEHHOro 0TOOopa», «PopmMbl 00pbOBI 3a cymiecTBoBaHUE», «HIycTpUanbHbIi
MenaHu3m», <«OKuBble — uckonaembie»,  «llokpoBUTENbCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipemynpexpaaromas OKpacka 3KHBOTHBIX», «DU3HOIOTHYECKUE
ananrauuny, «lIpucrnocoOiieHHOCTh OpraHU3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kputepun Buga», «Bunpi-nBoitHukn», « CTpykTypa Buaa B mpupoae», «CrnocoObl
BH1000pazoBaHusy, «I'eorpaduueckoe BugooOpazoBanue TpEX BUIOB JIAH IBIIICH,
«IKOJOTMYECKOE BUA000pa30BaHUE BUJOB CUHUL», «llonmummonasl pacTeHUil»,
«KamycTHO-peieuHbIi TuOpuUIY.

O6opynoBanue: repoapun pacTeHU, KOJJIEKIIMA HACEKOMBIX, Yydesa NTHI] U
3BEpe ¢ MpuMepamMu pa3IMuHbIX IPUCTIOCOOTICHHH, Yydesna NTUI] U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHHil OJNU3KUX BUJIOB, OOpPAa30BABIIMXCS Pa3THUUYHBIMU
crnoco0amu.

JlabopaTopHas padoTa «BrisiBiieHre N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucrnoco6neHuss opraHu3MOB U UX OTHOCUTEIbHAS
11e71eC000Pa3ZHOCTDY.

JlaGopaTtopnasi pabora «CpaBHEHHE BHJIOB TI0 MOPGOIOTHYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJIIOLHSA U €€ pPe3yJIbTaThI

Meronsl u3ydeHHs MakpolsBosrouuu. [lameoHTosOrMYeckne  MeTOAbI
u3ydeHus oHBomouud. Ilepexomubie ¢GopMbl U QUIOTEHETUYECKUE  PSAIIBI
OpraHU3MOB.

buoreorpapuueckue mMeToabl H3ydeHUs 3BOMOIUU. CpaBHeHUE (QIIOPHI U
¢dayHsl MaTepukoB M OCTpoBOB. buoreorpaduueckue obnactu 3emun. Bunbl-
SHJIEMUKHU U PEITUKTHI.

OMOPHONIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOABl W3YUCHHUS
BOMIIOLMU. ['€HEeTHYeCKne MEXaHHU3Mbl HBOJIIOLMU OHTOTE€HE3a W MOSBICHHS
ABOJIIOLIMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYUHBIE W  AHAJIOTUYHBIE  OPTaHBI.
PynumMenTaphbie opransl U aTaBU3Mbl. MOJIEKYJIIPHO-T€HETUYECKUE,



OMOXMMHUUYECKHUE U MAaTEMATUYECKUE METObl U3YUEHHUS SBOJIIOLNU. [ OMOIOTHYHbBIE
reHbl. COBpeMEHHbIE METO/Ibl TOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAlIMH U 3BOJIIOLIMS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBWIIa) IBOIONUH. [Ipuryun cmenvt QyHKYyuU.
HeoOpatumocTs 3BoOIMU. AJantuBHAs paauainus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLINH.

JlemoHCcTpauumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuupl 1 cxembl: «DUIOr€HETHUECKUN PsIT JTOWAAN», «ApPXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Crerouedanbr»y,  «Punuodutey,  «CeMmeHHBIC
NanopoTHUKW», «buoreorpadguueckue 30HbI 3eMian», «Jlpeild) KOHTHUHEHTOBY,
«PenukTely, «HaudanmpHble cTaguu SMOPUOHATIBHOTO  PA3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE ¥ aHAJOTUYHBIE OpraHe», «PyIUMEHTH,
«ATaBuU3MBI», «XPOMOCOMHBIE HA0Opbl YEJIOBEKa M IMIUMIAaH3e», «l JTaBHbIE
HampaBJIEHUs 3BOTIOLUNY, «OO01IMe 3aKOHOMEPHOCTHU HBOJIIOLIUN.

ObopynoBaHue: KOJUIEKUUH, TepOapuu, MYJSKH HCKONAEMbIX OCTATKOB
OpraHu3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIMH HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BUTHE KU3HU HA 3emule

Haydnble THMOTE3bI TPOUCXOXKIEHUS KU3HK Ha 3emuie. AOuoreHes u
naxcrepmusi. JJoHayuHble IPEACTABICHUS O 3apOKJIECHUU KU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOXKICHHS )KU3HU U €€ onpoBepxkeHue onbitamu O.
Penu, JI. Cnannannanu, JI. [lactepa. [Iporcxoxaenue >Kku3Hu U acCTPOOUOJIOTHS.

OcHoOBHBIE JTanbl HEOPraHU4EeCKOU DBOJIFOLUH. ITmanerapHas
(reoyoruueckas) SBOJIIOIHMA. XUMHUUYECKas dBOJIONUA. AOWOTCHHBIM CHHTE3
OpraHhyYecKux BemecTB u3 Heopranudeckux. Ombir C. Mwmiepa u I'. IOpm.
O6pazoBanue noauMepoB U3 MoHoMepoB. KoarepBaTHas runoreza A. M. Onapuna,
runore3a nepBuyHoro OynboHa JIk. XonneidHa, reHermyeckas rumoreza [
Ménnepa. Pubosumer (T. Yexk) wm rumoreza «wmupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BO3SHUKHOBEHUE MPOTOKIIETKH.

Hcropus 3emiin 1 METOJIbI €€ n3ydeHHus. MickoraeMble OpraHM4eCcKUe OCTaTKU.
['eoxpononorus u e€ Meronpl. OTHOCUTENIbHAS U AOCONIOTHASs] FE€OXPOHOJIOTHS.
['eoxpoHoNOrnyeckas 1IKaga: 30Hbl, 3pbl, IEPUObI, FSTTOXU.

Havanenbpie sTambl opranunyeckor sBostonuu. [losBieHne u 3BOJTOLMS
NEPBBIX KIETOK. DBOMIOIUS MeTadoin3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT TEPBBIX HA 3eMJjie COOOIIECTB.
CrpomatonuTtsl. [IpokapuoThl U 3YKapHOTHI.



[Ipoucxoxaenue 3ykapuoT (CUMOUOTEHE3). DBOJIIOIMOHHOE MTPOUCXOKICHNE
BUpPYCOB. IIponcxokaeHue MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl 3BOJIIOIMM BBICIIMX pacTeHui. OcHOBHBIE apomMopdo3bl
pactenuii. Bpixon pacrenunt Ha cymy. [losBieHue CHOpOBBIX pACTEHUU U
3aBoeBaHMEe uMH cymu. CeMeHHble pacTeHus. [IpOMCXOKIIEHHE IBETKOBBIX
pacTECHUM.

OcCHOBHBIE 3Tamnbl IBOJIOIUU KUBOTHOrO MHpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TUMOB. IlepBble XOpAOBBIE KUBOTHBIE. KM3HB B BOAE. DBOIIOLHMS IMO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentunuit. [IpoucxoxaeHre MIEKONUTAOIMINUX U
ntul. [lpuHnun kimoueBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU U
MMO3BOHOYHBIMH >KUBOTHBIMU CYIIU.

Pazputne xu3HM Ha 3emie MO JpaM M INEPHOJAM: apXeu, MPOTEPO30H,
nanaeo3om, Me3030H, KaitHo30i11. O0111as XapaKTepUCTUKa KIIMMAaTa U re0JIOTHYECKUX
npoueccoB. [losiBiaeHNe U paclBET XapaKTEPHbIX OpraHU3MOB. YTJe00pa3oBaHuE:
€ro yCIJIOBUS U BIMSHUE HA FA30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSL — 3KOJIOTMYECKUE KPU3HUCHI mponuioro. [Ipuunusl u
CIEACTBUS MAacCOBBIX BbIMUPAaHUN. COBPEMEHHBIN SKOJIOTMYECKHM KpPU3HUC, €r0
ocobenHoctH. [Ipobiema coxpanenust GuopazHooOpaszus Ha 3emiie.

CoBpeMeHHas cucteMa opraHmdeckoro mupa. [IpuHnumnbl kraccupukaimu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penn, JI. Cnamnanuanwy, JI. Ilactep, . 1. Meunukos, A. N.
Omnapun, [Ix. Xongeiin, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. I1actepa mo
M3YUYCHHIO CaMoO3apoxkJeHus xku3Hu», «Cxema ombita C. Mumnepa, I'. Opuy»,
«JTanbl  HEOPraHWYECKOW  H3BoyouUn», «['eoxpoHosormyeckas  mIKaiay,
«HauanpHble 3Tanbl OpraHu4YecKoil 3BooLUN», «Cxema 00pa3oBaHUs SYKapuOT
nyTéM cumbuoreHesza», «Cucrema >XuBOW mpupoab», «CTpoeHue BUPYCay,
«Apomopdossl  pacteHuit», «PuHnOGUTHY, «OIHOKIETOUYHBIE BOJOPOCIH,
«MHoOTOKJIeTOUHBIE BOAOpOCHNY», «Mxm», «llamopoTHukm», «l onoceMeHHbIE
pacreHus», « Opranbl HIBETKOBBIX pACTEHUIN», «CXema pa3BUTHS dKUBOTHOTO MUPAY,
«Apomopdo3ssl KUBOTHBIX», «IIpocreiimuey, «Kumeunononoctubie», «Ilnockue
yepBu», «YUneHuctonoruey, «PpiObl», «3eMHOBOAHBIE», «lIpecMbikarommecsy,
«Itney, «Miekonurarommey, «Pa3BuTue xKu3HU B apXeuckou 3pe», «Pa3zpurtue
KA3HH B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE KH3HM B MAJICO30MCKOM 3peE,
«Pa3BuTHe XKU3HU B ME3030MCKOM dpe», «Pa3zBuTne )KU3HU B KAMTHO30MCKOU 3pey,
«CoBpeMeHHasl CUCTEMA OPTAHUYECKOTO MUPAY.



OGopynoBanme: repbapuu pacTEHUW PA3TUYHBIX OTAENIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIAYKHBIE IIPeNapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOYKHX, CKEJIEThI TO3BOHOYHBIX dKUBOTHBIX, Uy4€elia IITHUI] U 3BEpPEH, KOJUIEKIIUH
OKaMEHEJOCTEM, TIOJIE3HbIX MCKOMAEMbIX, MYJSKA OPraHUYECKHX OCTATKOB
OpPraHU3MOB.

Bupryansnas gaboparopHas padora «MojaenupoBaHue onbIToB Musiepa—
HOpu 1o n3ydennio abMOTeHHOTO CHHTE3a OPTAaHNYECKUX COSTMHCHUH B TIEPBUIHOM
atMocdepe».

JlaboparopHasi padora «/3yueHne W ONMUCAHUE KCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «l3yueHue OCOOEHHOCTEW CTPOCHUSI pPACTECHUU
PAa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «/3ydyeHrne ocoOEHHOCTEW CTPOCHMS MO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. Ilpoucxoskaenne YyeJi0BeKa — aHTPONOreHe3

Pa3znensl v 3amaun aHTpononoruu. Meroasl aHTPOIOJIOTUH.

CraHOBIICHHE TPEICTABICHUN O MPOUCXOXKICHUM YEIOBEKa. Penurunosnsie
B033peHUsa. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoxncTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE TOJIOKEHNE YEITOBEKA.
CBuuerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTEJIBHO-
Mop¢ooruuecKue, AMOPHUOJIOTHYECKHE, bU310I0r0-OMOXUMHUUECKHE,
noBeeHueckue. OTan4musl 4eloBeKa OT KUBOTHBIX. [IpAMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JIBrxymue cuibl ((pakTopbl) aHTpONOreHe3a: OMOJIOrMYeCKUe, COLIMANIbHBIE.
CooTHollleHne OMOTOTUYECKHUX U COIMATIBLHBIX ()aKTOPOB B AHTPOTIOTEHE3E.

OcHOBHBIE CTaguu aHTpornoreHeza. PaHHue uenoBekooOpaszHble 00E3bsSIHbBI
(TIPOKOHCYJIBI) M pAaHHHE MOHTHIBI — OOIIKE TTPEAKU YEIIOBEKOOOPA3HBIX 00€3bsH U
JMoJel. ABCTPaJONUTEKN — JBYHOTHE NMPEAKH JItoaei. UenoBeKk yMmelnbli, epBble
U3TOTOBJICHUS OPYAUN TpyAa. YelloBeK NPAMOXOIAIIUIN U IIEPBBIN BBIXOJ JIFOJACH 32
npeaensl Adpuxu. YenoBek reiaenb0epreckuii — o0 mpeaoK HeaHepTaabCKOro
YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YenoBEeK HEaHAEPTAJIbCKUW KAaK BUJ JIFOACH
XOJIOJHOTO KJIMMaTa. YenoBeK pa3yMHbIM COBPEMEHHOI'O THWIA, JACHUCOBCKUH
YeJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku. [lameorenernka wu
NaJeOreHOMMKA.

DBOJIOLMST COBPEMEHHOTO 4esoBeKka. EcrecTBeHHBbIH OTOOp B MOMYJISIIUSX
yenoBeka. MyTalMOHHBIN Tpoliecc ¥ noauMopdusm. llomynsiuoHHbIE BOJIHBI,
aperid reHoB, murpauus U «3(EKT OCHOBATENs» B MOMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. Ilomatne o pace. bonbmme pacel: eBponeougHas
(eBpasuiickasi),  aBCTpaJlo-HETpoMJHas  (dPKBaTOpUaibHAasl),  MOHTOJIOMHAS
(a3uarcko-aMepuKaHckasi). Bpemss u myTuH paccesieHHMsl 4eJOBEKa IO IIaHETe.
EnuactBo  yenoBeueckux pac. HayyHad  HECOCTOSITENBHOCTh — pacu3Ma.
[IpucnocoO0aeHHOCTh 4YeNOBEKa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH CpEeJibl.
Brnusinue reorpaduueckoit cpespl U apeiida reHoB Ha MOPPOIOTHIO U (PU3HUOIIOTHIO
YeJI0BEKA.

MexaucuuiuiHapHable  MeToAbl B (usmueckoit  (OMOJIOTHYECKO)
AQHTPOIIOJIOTUM.  OBOJIIOLIMOHHAS ~ AHTPOIOJIOTHMS. M NaJEOaHTPOIOJIOTHUs
YEJIOBEYECKUX IMONYJSIIUN. bHOCOnManbHbIE UCCIENOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanue KO3BOMIOIMUHY OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHCcTpauun

[Toptpetsr: Y. lapBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

TaOGmumpsl u cxeMsl: «MeTozbl aHTpONoJOorun», «['0JJOBHON MO3T YeloBeKay,
«YenoBekooOpa3Hble 00€3bsHb», «CKeleT YenoBeKa W CKEJNeT IIMMIaH3ey,
«PynuMeHTHI 1 aTaBU3MBbD), «/[BHKyIME CHUIIBI AHTPOIIOTEHE3A», « DBOJOLHOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymenbli», «YemoBek
OPSIMOXOASAIINI, «/leHncoBckuil uenosek» «Heannepranbups», « KpoMaHbOHIBIY,
«IIpenkn yenoBekay», «ITarbl IBOITIOLAN YET0BEKA», «Packl ueoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTEeH, MPEeIMETOB MaTepHaIbHOMN
KyJIbTYpbl TpPEAKOB YeJoBeKa, penpoaykuuu (doTtorpaguu) KapTUH C
MU(DOTOTHYECKUMU W OMOJCHCKUMH CIOKETaMU TPOUCXOXKIEHHUSI YeJIOBEKa,
(pororpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yepera 4eJa0BeKa U yepena [MUMIIaH3€, MOJENb KUCTH YE€JI0BEKA U KUCTH LIIMMITIAaH3E,
MOJIEIN TOPCA MPEIKOB YEIIOBEKA.

JlaGopaTopnasi pabGora «M3ydueHue OCOOCHHOCTEH CTpOEHUS CKejeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0XKIECHUEM).

IIpakTnueckasi padora «/3ydeHue 3K0JI0THYECKUX Al TallNi YETOBEKa.

Tema 6. Dkonormss — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM C OKPY:Kalolleil cpenoii

3apoxkneHue u pa3Buthe 3kojoruu B Tpyaax A. 'ymOonsara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znmenst u 3agaum
sKos0ruu. CBs3b 3KOJOTMHU € APYTUMU HayKaMHu.

Metoael skonoruu. IloneBble HaOMIOACHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npupoAHble W JiabopaTtopHble. MolenupoBaHre B 3KOJOTMA. MOHHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, pEeTHOHATBHBIN U TJI00ATbHBII.

3HaueHUE DOKOJIOTMYECKUX 3HAHMW IS  4YeJIOBEKa. DKOJIOTHYECKOe
MHPOBO33pPEHHUE KaK OCHOBA CBA3EH YEIOBEYECTBA C Npuponor. PopmupoBaHue
JKOJIOTUYECKOM KYJIBTYpPbI U 3KOJIOTMYECKON I'PAMOTHOCTH HACEJICHUS.



JeMmoHCcTpanumn

[Moptpetsr: A. I'ymGonbar, K. @. Pynase, H. A. Cesepuos, 3. ['exkkens, A.
Tencnu, B. H. Cykau¢s.

Tabnuub! u cxembl: «Pa3niensl 3Koa0run», «MeTobl IKoJoruny», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEIBI».

JlabopaTopHas padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea 00UTaAHUSA

Dkojorudeckre (HakTopbl U 3aKOHOMEPHOCTH ux neicTBus. Kinaccupukamms
AKOJIOTMYECKUX (PAKTOPOB: abHOTHYECKHE, OUOTUUECKUE, aHTpONOreHHbIie. O01me
3aKOHOMEPHOCTH JAEUCTBUA 3KoJornueckux ¢akropon. IIpaBuno munumyma (K.
Mnpenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE M CTEHOOWOHTHBIC
OpraHU3MBl.

AbGuotnueckue (¢akropel. CBeT Kak »Konorumdeckuid (akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOT'O CIEKTpPa HAa OPTaHU3MBbl. DKOJIOIMYECKUE TPYIIIIbI
pacTeHUH M JKMBOTHBIX II0 OTHOLIICHHIO K cCBeTy. CHUTrHaJIbHAas poJIb CBETA.
doTonepruoausM.

Temneparypa kak skojormyeckuid Qakrop. /[elicTBue Ttemmeparypbl Ha
OpraHu3Mbl. [IOMKMIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skojormyeckuii (axrtop. Ilpucmocobrnenus pacteHuil K
nojAep>kaHuto BogHoro Oamanca. Knaccudukanus pacTeHH MO OTHOUICHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHHs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYLIHAs, MOYBEHHAasd,
riyOMHHas  TOANOYBEHHAs, BHyTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpesi 00uTaHusi opranu3mMoB. [IprcnocoOnaeHust OpraHu3MoB K KU3HU
B pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roau4Hble pUTMBL. [IpHcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSM
YCJIOBHUM KU3HU.

JKuznennsie popmbl opranu3MoB. [loHsaTHe 0 *Ku3HEHHON popme. JKu3HeHHBIS
dopMbl pacTeHMWil: AepeBbsl, KyCTApHUKU, KYCTAPHUYKH, MHOTOJETHHE TpPaBbI,
onHONeTHHE TpaBbl. JKu3HeHHbIE (DPOPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOUOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnyeckue dhaktopsl. Bumbl OMOTHYECKUX B3aMMOICHCTBUN: KOHKYPEHIINS,
XUIIHUYECTBO, cUMOMO3 U ero (opmel. [lapazutusm, koomepanus, MyTyajlu3M,
KOMMEHCAJTU3M (KBapTUPAHTCTRBO, HaxJEOHUYECTBO). Hetpoduueckue
B3auMOJIeHcTBUS (Tommyeckue, gopuueckue, padbpuueckue). 3HaUCHUE



OMOTUYECKNX B3aHMMOJCHCTBUI 171 CYIIECTBOBaHHS OPraHW3MOB B Cpele
obutanud. [I[pUHIKI KOHKYPEHTHOTO UCKITIOUEHUSI.

JemoHCcTpauumn

Tabmumsl U cxeMbl: «Oxojorudeckue (akTopb», «CBETOBOH CHEKTpPY,
«IKOJOTMYECKHE TPYNIbl JKUBOTHBIX MO OTHOLIEHHUIO K CBETY», «TemIoKpoBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE >KMBOTHbIE», «DH3MONIOrMYEecKUe ajJantauuu
KHUBOTHBIX», «Cpeapl OOUTaHHS OpraHU3MOBY, «buHOIOTHYECKHE PHUTMBIY,
«Kuznennsie popmbl pacTeHmiD», « Ku3HEHHBIE (POPMBI KUBOTHBIX», « IKOCHCTEMA
IIMPOKOJUCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOro jecay, «llemm mutaHus»,
«XWILHAYECTBOY, «ITapa3utuzm», «Konkypenuus», «Cumob103»,
«KoMmMmeHcanusmy.

ObopynoBanue: repOapuu pacTEHUl M JKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIIMSHUIO PA3JIMYHBIX 3KOJOTMYECKUX (PAaKTOpPOB, TIepOapuu CBETOJIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUs, repOapuy U KOJUIEKLIUU TEIIOIIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOWYMBBIX PACTEHUM, Uydyesaa NTULl U 3Bepei, repdapuu
pacTeHul, OTHOCSAIIMXCA K rurpopuraM, kKcepopuraMm, mMe30puTaM, KOMHATHBIE
pacTeHusl NaHHBIX TPYII, KOJUIEKIIMU XKUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax,
repOapuM M KOJUIGKUMM PpACTEHUA U JKUBOTHBIX, OOJAJAIOIIUMX YepTamu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUHM >KU3HHM, repOapuu U
KOJJIEKLIMM PACTEHUN M JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (HOPM, KOJUIEKLIMU
KUBOTHBIX, YYAaCTBYIOIIUX B PA3JIMUYHBIX OMOTHUECKUX B3aUMOJICHUCTBUSX.

Jlaboparopnasi pabGora «BpigBieHHe nNpUCTIOCOOTEHUN OPTraHU3MOB K
BIIMSIHUIO CBETA.

Jlaboparopnasi pabGora «BrigBieHne mnpuCOCOOJEHUN OPTraHU3MOB K
BIIUSTHUIO TEMIIEPATYPbI».

JlaGopaTopHasi padboTra « AHATOMHYECKHE OCOOCHHOCTH PACTEHHUM U3 pa3HbIX
MECT OOMTaHUSD.

Tema 8. Dkostorust BU10B U MOMYJISIU A

DKOJIOTUYECKHE  XapaKTePUCTUKHU  TOMYJISLHIH. [Monynsuus  Kak
Ouonoruyeckasi cucrema. Poib HEOJHOPOAHOCTU Cpelibl, PU3NYECKUX OAPbEPOB U
0COOEHHOCTEN OMOJIOTUU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjsiunid. OCHOBHBIE TIOKAa3aTeNd MONYJSLHMH: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W II0JIOBasi CTPYKTypa, pOXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIHSI.

DKoJyiornyeckas CTpykTypa nonyysinud. OIeHKa YMCIEHHOCTH MOITYJISLUU.
JIlnHaMuKa monmyJsinuu U €€ peryianvs. bUOTHUYECKUA TOTEHIMAT TOMYJIISLUH.
MopaenupoBaHue JMHaAMUKA NOMyIsiuuy. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
Kpusbie BbDkMBaHUS. Perynsius 4MCIEHHOCTH MOMYJSALUNA: poiib (HaKTOPOB,



3aBUCALIMX U HE 3aBUCALIUX OT IVIOTHOCTH. DKOJOTMYECKHUE CTPATETHH BUIOB (T- U
K-ctparerun).

[lonsiTue 00 3KOJOrMUYecKkod Humie Buaa. MecrooOuranue. MHOromepHas
Mozenp dkosormdeckor Humm Jx.M. XatumHcona. Pasmepsl 3konornueckou
Huy. [loTeHnnanbHas U peaau30BaHHasl HUIIIN.

Bun kak cucrema nomynsuumid. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKHE YKBUBAJICHTHI.

3aKOHOMEpPHOCTH TMOBEJECHUS M MHUIpalMil XUBOTHBIX. buosornueckue
MHBA3UU 4YKEPOJHBIX BUJIOB.

JemoHCcTpauun

[Toptpert: Jx. M. XaTunHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyiasiuun», «Bo3pacTHble  NHpaMuabl
nonyisiuun», «CKOpPOCTh  3acelieHus MOBEPXHOCTH 3€MJIM  Pa3IUYHbIMU
opranuzmammn», «Moaens 3xkomorndeckoit Humm . M. XaTunHcoHay.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMH )KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoOneHus ceMsiH paCTeHUIN K pacCEIICHUION.

Tema 9. DkoJiorus c0001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobOmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. Csizu Mexmy
OopraHu3MamH B OMOIIEHO3E.

Okocuctema kak otkpbiTas cuctemMa (A. k. Tencnu). OyHKIMOHATHHBIC
OJIOKM OpPraHU3MOB B SKOCHUCTEME: MPOAYIEHTbl, KOHCYMEHTBI, pPEIyLIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckne nenu u cetu. AOUOTHYECKUE OJIOKH
skocucteM. [1ouBbI U Wbl B AKOCHcTEMax. KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE IOKa3aTeNy 3KOCHCTEMBl. bnomacca M mpogyKuus. DKOJIOTMYECKUE
MUPAMU/JIBI YUCEIl, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HamnpaBneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOTE€HHbIE BO3JICUCTBUS Ha
cykueccun. Knumakcaoe coobmiectBo. bruopaznoobpasue 1 mojiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTONYMBOCTH COOOIIECTB.

[IpuposiHbIE PKOCUCTEMBI. IKOCUCHEMbL 03ED U peK. IKOCUCmeMbl MOpeu U
oKeano8. IKocucmemvl MyHOp, 1€CO8, Cmenell, NYCMulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arpo3’kocuctema. ArpoieHo3. Paznuuus
MEXy aHTPOIIOI€HHBIMH U MPUPOJHBIMHU 3KOCHUCTEMAMMU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOo3KocucTeM. ['opoackas
dnopa u dayna. Cunantponm3zanus Tropojckod ¢dayHel. buomormueckoe u
XO3sIICTBEHHOE 3HAYEHHUE arpPO3KOCUCTEM U YPOOIKOCUCTEM.



3aK0OHOMEpPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aMMOJICUCTBHI OPTaHW3MOB B
IKOCHUCTEMaxX. Poib Kackaowozo sghghexma u 6u008-30upuxamopos (Kioueswvlx
61008) 6 YyHKYUOHUposanuu 3xkocucmem. IlepeHOC SHEPIUU U BEIIECCTB MEXKIY
CMEXHBIMHM SKOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJIALMA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ICHCTBUM.

Mexanuzmer 6030eticmeust 3aepa3HeHull pasHblX MUNO8 HA CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KOJIOCUHECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 B8030eticmeus. MeTomoIoT s
MOHHUTOPUHTA €CTECTBEHHBIX M AaHTPOIIOTEHHBIX YKOCHCTEM.

JemoHCcTpauun
[Toptpert: A. JIx. Tencnu.
Tabmumsr u cxembl:  «CTpykTypa  OHoleHO3a»,  «ODKOCHUCTEMA

HIAPOKOJINCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jieca», «DyHKIIMOHAIBHBIC
TPYIIBI OPTAaHU3MOB B dKOCHCTEME», « KpyroBopoT BemiecTB B 3KocucTeMey, «Lenn
nuTaHusl (MAacTOMIIHAS, JAETPUTHAsA)», «IKOJOTHYecKas MHpaMHlla YHUCEI,
«IKoJoruyeckas nupamusia OMoMacchbl», « IKOJIOTHUECKasi MUpaMuaa SHEPTUN»,
«O06pazoBanue 6osoTay, «IlepBuunas cykieccus», «BoccTaHoBIIeHHE Jeca Moce
noxapa», «9KOCHCTEMa 03epa», «ArponeHos», «KpyroBopor BEHIECTB M IMOTOK
DHEPTHUHU B arporeHosey, «lIpumepsl ypOoIKOCHCTEM).

O6opynoBanue: repbapun pacTeHUM, KOJJICKIIMU HACEKOMBIX, Uyydelia NTHUI U
3Bepeit, repbapuu KyJabTYpPHBIX U JTUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenne u onmucanue ypOoOIKOCUCTEMBIY.

Jlaboparopnasi padora «M3ydeHue paszHooOpazusi MEIKHUX TMOYBEHHBIX
YICHUCTOHOTHUX B PA3HBIX YKOCUCTEMAX).

IKcKypeust «IKCKypCUs B THITMYHBIN OMOTE011eHO3 (B 1yOpaBy, OEpe3HsIK,
eIBHUK, HA CYXOJO0JIbHBIN WM TOMMEHHBIN JIyT, 03€p0, 00I0TO)».

IKCKYpcUsl «IDKCKYpPCHs B arpOIKOCUCTEMY (HA IMOJie WK B TEITUIMYHOE
XO03UCTBO)».

Tema 10. buocdepa — rinodanbHass IKocHUCTEMA

buocepa — obmierutanerapnas o0oyiouka 3eMiu, T/I€ CYIIECTBYET WU
CyIlIeCTBOBaJIa XKM3Hb. PazBuTHe mpeacraBieHuit o onochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6mochepe. Obnactu ouocheps! u e€ cocran. XKupoe
BelllecTBO Ouochepsl U ero GyHKINH.

3aKOHOMEpPHOCTH cyliecTBOBaHUsl Ouocheprl. OcobeHHocTH OHocdepbl Kak
rJI00abHON dKOCUCTEMBI. J[nHaMudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIIIECTB ¥ OMOTEOXMMHYECKHUE ITUKIIBI (YTIepo/a, a30Ta). PUTMHYHOCTS siBIICHUH B
ouocdepe.



3onanpHOCTh Ouocheprl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHApA,
XBOMHBIE JI€Ca, CMENIAHHBIE W IIMPOKOJIMCTBEHHBIC JIECA, CTEIHU, CaBaHHBI,
IyCTBIHU, TPOITMYECKUE JIECA, BBICOKOTOphs. KinuMar, paCTUTENbHBIN U )KUBOTHBIM
MHpP OMOMOB CYIIIH.

CtpykTypa u QyHKIHS )KHUBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA U
ounocepHbIx QyHKIUH.

JlemoHCcTpauumn

[Toptpetsi: B. 1. Bepuasckuii, 3. 3rocc.

Tabmumpsr u cxemsl: «I'eocdepst 3emun», «KpyroBopoT azora B mpupomae»,
«KpyroBopoT yrinepoga B mpupoae», «KpyroBopoT Kuciopoga B HIPHUPOAE»,
«KpyroBopoT Bojbl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Knumatudeckue
nosca 3emun», «TyHapay», «Takra», «Cmemanneiii gec», «LLImpokoancTBEHHbIN
nec», «Crenby, «CaBanHay, «IIycTeiHD, « Tponryueckuii Jiecy.

O6opynoBanue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKITUU YKUBOTHBIX.

Tema 11. YesnnoBek u oKpy:Kamomas cpeia

DKOJIOTUYECKUE KpPU3UCHI M WX NpUYUHBL. Bo3nelicTBue uyenoBeKka Ha
ouocdepy. 3arpszHeHre BO3AYIIHOM cpenbl. OXpaHa BO3Ayxa. 3arps3HEHHE BOJHOM
cpenpl. OxpaHa BOJHBIX pecypcoB. Paszpymienne mnouBbl. OXpaHa ITOYBEHHBIX
pecypcoB. MI3MeHeHne Kiumara.

AHTpPOINIOTE€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U KUBOTHBIM Mup. OXpaHa
pPacCTUTENIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MNPHUHIUIIBI OXPaHbl MPUPOJIBIL.
Kpacasie xuuru. Ocobo oxpansemble mnpupoanbie Ttepputopuu (OOIIT).
Boranuyeckue caapl ¥ 300JI0TUUECKUE MTAPKH.

OCHOBHBIE TPUHUHUIBI YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA U IMPUPOJBI.
PanronanpsHO€ ~ MPUPOMOIONB30BAHUE W COXpPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpa3ust 3emuid. OOIMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €r0 BEPOSITHBIE TTOCIICICTBUS.

Pa3zBuTne METOMOB MOHHMTOPHMHIAa Pa3BUTHS OMACHBIX TEXHOT'CHHBIX
npoueccoB. Cucmemnvle ucciredosauus nepexooa K pecypcocbepezaioujeii u
KOHKYPEeHmMOCHnOCcoOHOot dHepeemuke. buonoeuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvuvle ungopmayuonnvie cucmemvl, obecneuusaowue 00Cmyn K
ungopmayuu no COCMOAHUIO OMOENbHbIX 6Ud08 U IKkocucmem. (OcHoBbl
sKOpeadbuumayuu dKocucmem U cnocoobos 0Oopvbbl ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHbix 5KOCUCTEM.

JdemoHcTpanuu

Tabmuupl 1 cxembl: «3arpsisHeHue aTMochepb», «3arpsi3HeHue ruipochepoby,
«3arpsi3HeHne NouBbl», «[lapHUKOBBIN 3P PerT», «OCco00 OXpaHseMble TPUPOTHBIE
TeppUTOpUN», «MOIENH YIIPABISIEMOTO MUPAY.



Ob6opynoBanue: Gororpapuu OXpaHIeMbIX PACTEHHM M >KMBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHoil KHUTH pervoHa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOyyaromuMuca MOporpaMM cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHBIE,
METAaNpEIMETHBIE U TIPEIMETHBIE.

B cTpykType AMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOTPaMMBI 110 OMOJIOTHUHU
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHME O0YyYarolUUMUCS POCCUNUCKON
IPaKJAHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONPEACNICHUI0, Haiuuyue Momusayuu K OOydyeHHIO  OHOJIOTHH,
yeneHanpaegienHoe pazeumiue BHYTPEHHUX YOEXKIEHUW JUYHOCTHU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPAIULUNA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0OYYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAMHU, HPUCYIIUMHU CHCTEME
Ouonornyeckoro 00pa3oBaHUS, HalIUuue NPABOCOIHAHUSA HKOJOTMUECKOU KYIbTYpBI,
cnocobHocmu cmasums eI U CTPOUTH JKU3HEHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 0 OMOJIOTHUHN JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM W BOCIUTATEIbHON JESATEIbHOCTM B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU U HOpPMaMU
MOBEJIEHUSI U CIOCOOCTBYIOT TMpolleccaM CaMOIO3HAHMSI, CaMOBOCHIMTAHUS U
CaMOpa3BUTHUA, PAa3BUTUS BHYTPEHHEW MO3ULMM JMYHOCTH, MAaTPUOTHU3MA H
YBaXEHUS K 3aKOHY M MPABOIMOPSAKY, YETOBEKY TpyJla U CTapuieMy MOKOJICHHUIO,
B3aMMHOI0 YBa)KE€HHUSA, OEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HAcJEIUI0 U
TpaaAuLIMsIM MHOTOHAIIMOHAJIBLHOTO Haponaa Poccuiickoit denepanuu, npupoae u
OKpYyXaruien cpeae.

JImdHOCTHBIE pe3yJabTaThl OCBOCHHS ydeOHOTro mipeamera «buomorusy»
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOMIMXCSl PYKOBOICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUN, COOTBETCTBYIOIIHMX
TPAJAUIMOHHBIM IEHHOCTSM POCCHUHUCKOro OOIIECTBA, PAaCHIMPEHUE KUZHEHHOTO
OTbITA U OMbITA JEATEIBHOCTH B MPOIECCE pEeAM3allii OCHOBHBIX HAMpaBICHUN
BOCIIUTATENBHOU ESITENHHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:kaIaHCKOro BOCTIMTAHUS

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMH 00YYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 003aHHOCTEH, yBa)KEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTH K COBMECTHOU TBOPUYECKOM JCSITEILHOCTH MPU CO3TAHUH YI€OHBIX
IPOEKTOB, pEIIEHUH Yy4eOHBIX U T[O3HABaTEIbHBIX 3a7a4, BBIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENAENATh COOCTBEHHYIO TO3UIIMI0 1O OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €&;

YMEHUE YYHUTHIBATh B CBOUX JACHCTBHUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KYJIbTYPHBIMHU IIEHHOCTAMU U
COLIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHBbIX, TO3HABaTEJIbHBIX M HCCJIEAOBATENbCKUX 337a4, YBAXKUTEIBHOTO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU M BOJIOHTEPCKOU JEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUICKON IpakIaHCKON UJICHTUYHOCTHU, TATPUOTU3MA,
YBaKEHMS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH niepe PoauHoil, ropaoctu
3a CBOHl Kpa#, cBOO PonuHY, CBOW SI3BIK M KYyJbTYpY, HPOILJIOE W HACTOSIIEE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJIHOMY HACJICAUIO U MaMsITHUKAM ITPUPO/IbI,
TOCTUXKeHUIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJIICHUE U
pa3BuUTHE OWMOJOTHM, TOHUMAHHMS 3HA4YEHUsS OWOJOTHMM B TO3HAHUM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HaHHe JTYXOBHBIX EHHOCTEN POCCHUICKOTO HapOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO IMOBE/ICHNUS,

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O M TMPUHUMATh OCO3HAHHBIE PEICHMUS,
OPUEHTHUPYSCH HA MOPATIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJaJla B TIOCTPOCHHE YCTOMYMBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOILICHHE K CBOUM POJUTEIISIM, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOT'O MPHUHATHS IEHHOCTEH CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTETHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHUWE K MHPY, BKJIKOYAsh 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, 00IIECTBEHHBIX OTHOIICHHIA;

MOHUMAHHUE 3MOLIMOHAIIBHOTO BO3/IEVCTBUS dKUBOW MPUPOBI U €€ LIECHHOCTH;



TFOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usmyeckoro BocnuTaHHUsA, GOPMHUPOBAHHS KYJIbTYPbI 310POBbsl H
IMOLMOHAJBHOIO 0J1arONOJTyYHs:

MOHMMAaHHE U peann3aius 3J0pOBOro U 0€30MacHOro o0pa3a >KU3HU (3710pOBOE
MUTaHue, COONIOJICHNE TUTUEHUYECKUX MPaBUII U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATUA W OTHAbIXa, peryispHas ¢u3nyeckas aKTHUBHOCTB), OEpeKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY (PH3NYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

NOHUMAHHE LEHHOCTH TMpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOIIMX 3J0POBbIO U AKU3HU JIIOJIEH;

OCO3HAaHHWE MOCIEACTBUN M HENPUSITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
AJIKOT0J1s5, HAPKOTUKOB, KYpEHHUS);

6) TPy 10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAaHHWE LIEHHOCTH MAacTEpCTBa, TPYIOIIOOHE;
FOTOBHOCTh K AKTHUBHOM JIESITEIbHOCTH TEXHOJOTHYECKOW U COLUAIBHOMN
HAIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IMIIAHUPOBATH U CAMOCTOSATEIHLHO

BBITIOJIHSTH TAKYIO JIESITEIIBHOCTD;

MHTEpPEC K pa3iuuHbIM cdepaM NpodeccCHOHATbHON NEeATeNbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynymier mpodeccuu U  peam30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa30oBaHUIO U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

HKOJIOTUYECKH L1€JecO00pa3HOe OTHOIIEHUE K MPUPOE KaK UCTOUHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHSI OSKOJOTUYECKOW KyJNbTYPhI: TMPUOOpPETEHHE OIbITa
IJIAHUPOBAHMSI TIOCTYNIKOB M OLEHKA KX BO3MOXHBIX TIOCIEACTBUM  JIs
OKPYKarOIIEU CPEBI;

OCO3HaHHWE TrI00aJbHOTO XapaKTepa HKOJOTMYECKUX MpoOdJieM W MyTel ux
peLieHus;

CIIOCOOHOCTh MCHOJIb30BAaTh MPUOOpETaeMble MPH W3YyYEHHH OWOJOTHH 3HAHUS
M yMEHUS TpU peHieHuu MpoOJeM, CBA3AHHBIX C  palMOHAIHHBIM
IPUPOIONOIb30BaHUEM  (COONIOIEHHE  TpaBWJI  MOBEACHUS B MPUPOJE,
HalpaBJCHHBIX HA COXpPAaHEHUE pPABHOBECUS B DSKOCHCTEMAaX, OXpaHy BHJOB,
AKOCHUCTEM, OHoChephl);

AKTUBHOE HENPUATHE JEUCTBUM, IPUHOCSIINX BPEJ OKPYKAOLIEN IPUPOJHON
cpene, yMeHHe MPOrHO3MPOBaTh HEOMIAroNpHUsATHBIE SKOJOTUYECKUE IMOCIEICTBUS
MPEAIPUHUMAEMBIX JEUCTBUM U NIPEAOTBPAILATH UX;



HaJU4He Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJOTHYECKON KYJIbTYpPBI,
OTbITa JEeSTEIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHONW, KOMMYHMKATUBHOM M COIMATBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN JIEATEbHOCTH SKOJIOTUYECKON
HaIlpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKH M OOILIECTBEHHOM MPAKTUKHA, OCHOBAHHOIO HA JUAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YHTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICHCTBUS MEXIY JIFOAbMU U NIO3HAHUS MUPA;

MOHMMaHUEe crhenuuKku OMOJIOTUM KaK HayKd, OCO3HaHUS €€ poju B
(OpMHpPOBAaHMK PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHHHM LEIOCTHOTO
MPEACTABICHUS 00 OKPYXAIOIEM MHUpPE KaK O €IWHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M PELIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH ISl COBPEMEHHON LIMBUIM3ALUU:
oOecrieyeHnss HOBOTO YPOBHSI Pa3BUTHSI MEIULMHBI, CO3JAHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pellaTb PEeCcypCcHble  MNpoOJeMbl  Pa3BUTHUSA
YeJI0BEYECTBA, OUCKA MyTeH BBIXOJA U3 II00aNbHBIX SKOJIOTMYECKUX MPOOJIeM U
o0ecrieyeHus  MepexoAa K  yCTOMYMBOMY  pPa3BUTHIO,  PallMOHAIBHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMHPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUM OHMOJIOTMYECKHX 3HAaHUUW B LEJAX
HOBBIIIEHUST OOIIeH KYJIbTYphl, €CTECTBEHHO-HAyYHOM TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW T'PaMOTHOCTH OOydJarouuxcs, GopMupyemon
IpU U3y4YE€HUU OMOJIOTHH;

NOHUMaHHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCMOJb30BaTh IMOJNydyaeMble 3HaHUS [UIsl aHalIM3a |
OOBSICHEHUSI SIBICHUI OKPYXAIOUIero MUpa M MPOUCXOIANIMX B HEM H3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBaHHBIC 3aKIIOYEHHMs] HAa OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIIUXCS JaHHBIX C LIeJIbIO MOTYyYEHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUA MAJis
pelieHus mpobyieM B peasibHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HaHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MIPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIBHOCTh MHANBUYAJBHO U B IPYIIIIE;

FOTOBHOCTh U  CIOCOOHOCTH K  HENPEPbIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHNI0, K AaKTMBHOMY IMOJyYE€HHIO HOBBIX 3HAHUW MO OHOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHs yueOHoro mpeameta «buomorus»
BKJIIOYAIOT: 3HAUMMbIE Ui (OPMHUPOBAHUS MHPOBO33PEHHS O0YUaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIeHAyUYHbIE MOHATHUS, OTpaKaIOUIUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEHU(PUKY METOJOB IO3HAHMUS,
MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBICHHUE, MPOIleCC,
CUCTEeMa, HAay4YHBIM (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCclieIoBaHue, HAOIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE); YHUBEPCATbHbIC
yueOHble JIeHCTBUA (MO3HABaTeIbHbIE, KOMMYHHKATHUBHbBIC, PETYJISTUBHBIC),
oOecneunBaromue GopMupoBaHue (QyHKIMOHAIBHON IPaMOTHOCTU U COLMAIbHOMN
KOMIIETEHIIMM ~ OOyYarouuxcsi; CIOCOOHOCTh  OOYy4YaroIIMXCS  HMCHOJIb30BaTh
OCBOEHHBIE MEKIUCIUIUTMHAPHBIE, MHPOBO33PEHUECKHIE 3HAHUS U YHUBEPCATbHBIE
yueOHbIe AEMCTBUS B I03HABATEIBHON U COLMATIBHOMN MPAKTHKE.

B pe3ynpraTe u3yueHus OMONIOrMM Ha YPOBHE CPEIHETO 0011ero o0pa3oBaHUs
y oOydaromierocss OyayT copMHpoBaHBl TO3HABATEIbHBIE YHUBEPCAIbHBIC
y4eOHbIe JIeHUCTBUSA, KOMMYHHKATUBHBICE YHHBEpCAJIbHBIC YyueOHBIC EHCTBUS,
PETYNIATUBHBIC YHUBEPCAIbHBIC YI€OHBIE JCHCTBHS, COBMECTHAS JESTEIBHOCTD.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS MPOTPaMMbl CpEIHEro oOLIero
oOpa30BaHMsI TOJKHBI OTPaXkKaTh:

OgBunagenue YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJbHbIMH
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JeCTBHS:

CaMOCTOSITENIbHO  (OpPMYNIHpOBaTh W aKTyaJlU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh IMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, KiIacCudHUKaImK, 0000IIEHNS ), pACKPHIBATh CMBICIT
OMOJIOTHYECKUX MOHSATHH (BBIACTATh UX XapaKTepHBIC NMPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMHM TIOHATHSIMH ),

OTpeNeNsaTh 1eNU JeATebHOCTH, 3a/iaBasi MapaMeTphl M KPUTEPUU HUX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTaThl I€ATEIHLHOCTH C MOCTABICHHBIMU LIESIMH;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS i 0ObsICHEHUS! (DAKTOB U SIBJIICHU
YKABOU IIPUPOBI,

CTPOUTH JIOTHUECKHUE paCCyKACHUs] (MHIYKTUBHBIC, JE€IyKTHBHBIE, IIO
aHAJIOTHUHN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B pPacCMaTPUBACMBIX
ABJIICHUSIX, (POPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

MPUMEHSATH CXEMHO-MO/IEIbHBIE CPEICTBA JJISl IPEICTABICHUS CYIIECTBEHHBIX
CBA3€M W OTHOLICHWM B M3y4yaeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKkxke
MPOTUBOPEUNI Pa3HOTO pPOJa, BBISIBICHHBIX B Pa3IUYHbIX HHGOPMAIMOHHBIX
UCTOYHHUKAX;



pa3pabaThiBaTh IJIAaH PELICHUS MPOOJEMBbI ¢ Y4ETOM aHAIM3a MMEIOIIMXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ACSITENBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIILTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN JEATENBHOCTH;

KOOPAMHHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEAJILHOTO, BUPTYaIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBILUICHUE IPU PELLICHUU KU3HEHHBIX IIPOOJIEM.

2) 0a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIa/I€Th HaBbIKaMU y4e€OHO-HUCCIIEI0BATENBCKON U POEKTHON J1EATEIBHOCTH,
HaBbIKAMM  pa3peuieHust 1OpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY IOUCKY METOJIOB PELIEHUs TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIOJIB30BaTh pPA3JIMYHbIE BHIBl JCATEIBHOCTH IO IIOJYYEHHIO HOBOIO
3HaHUS, €ro MHTEpIpEeTaluy, NpeoOpa3oBaHUIO W IPUMEHEHUIO B YYEOHBIX
CUTYaLIMSIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COLUATBHBIX MPOEKTOB;

(opMUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MTOHATUSAMHU U METOAAMM;

CTaBUTh U (HOpPMYIHpPOBaTH COOCTBEHHBIE 33Jauyud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaLIMSIX;

BBISIBISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3y €€ pelleHusl, HaXOJUTh apryMEHThl AJS JJ0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TMOJIYYCHHBIE B XOJI€ pEUIeHUS 3aJauyd Pe3yJbTaThl,
KPUTUYECKH OLEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIGHKY HOBBIM CHUTyallusiM, OIICHMBAaThb HPUOOPETEHHBIN OIBbIT;

OCYIIECTBIISATH LIEJICHAIIPABICHHBIN MOKUCK MepeHoca CPEACTB U CIOCOO0B
AeCcTBUS B MPO(hecCHOHAIBHYIO CPEy;

YMETb NEPEHOCUTD 3HAHUS B MMO3HABATEIBHYIO U IPAKTHUECKYIO 00JIaCTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJEH, NPEJIaraTb OpUruHaIbHbIE MOJXO/bI U PEIICHMUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pa6oTa ¢c uHpopMaIHueii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(MOpMaIuu (TEKCTe y4eOHOTro
nocodusi, HAay4YHO-TIOMYJIAPHOM JUTeparype, OHOJIOTMYECKUX CIIOBapsX H
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHaIM3UpOBATH
MH(GOPMALIMIO PA3IMYHBIX BUOB U (POPM Mpe/CcTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;



dbopMynHpOBaTh 3aMPOCH U MPUMEHSITH PA3TUYHBIE METOJBI MPU TIOUCKE H
oTObope Ouosoruueckor uHOpMalu, HEOOXOAMMOM NIJI BBIOJHEHUS YYCOHBIX
3azay;

npuOOpeTaTh OIBIT MCIOJIb30BaHUSI HH()OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3THYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
Oouosiorndeckor nHGopMaIuu (CxeMbl, rpaduKy, JUArpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

WCIIOJIB30BaTh HAYYHBIA SI3BIK B Ka4yeCcTBE CpEIACTBA TMpH padoTe ¢
Oouonoruyeckod uHPOpMAIME: NPUMEHATh XUMHUYECKHe, (QU3NUECKHEe U
MaTE€MaTUYECKUE 3HAKU W CHUMBOJIBI, (popmyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MPEOoOpa3oBBIBATh  3HAKOBO-CHMBOJMYECKHE  CpPEICTBA
HaTJISITHOCTH;

BIIQJICTh ~ HaBBIKAMH  paclo3HAaBaHWs W 3alIUTBl  WHPOPMAIIHH,
UHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjaieHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH J1€ICTBUSIMU:

1) obmenme:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BceX c(hepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMaJjore WM JUCKYCCHUHU TIO CYIIECTBY OOCYyXAaeMoW TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTEIILHO BBITIOJIHCHHS TIpejiaracMon
3a/1ay, YYUTBIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3MIIMK JPYTUX YYaCTHUKOB
JIMajIorTa Wk TUCKYCCUH);

pacmo3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINCHMS, TOHHMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIIUM,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU CHIOCOOAMU OOIIEHUS M B3aWMOJCHCTBUS, MMOHUMATH
HaMEpEHUs IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOJIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeJIbHOCTbD:

MOHMMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBUIYaIbHOM
pabOThI IPH pelIeHUH OUOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (hOPM B3aUMOICHCTBUS TIPH PEIICHUH YICOHOU 3a/1a4H;

BBIOMPATh TEMATHUKy W METOABl COBMECTHBIX JCUCTBUU C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KaKIOTO WieHA KOJUICKTUBA;

MpUHUMATh IIEIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUS MO €€ JTOCTUKEHUIO: COCTABIATH IJIaH JACHCTBUH,



pacnpeeNiaTh poyid ¢ y4€TOM MHEHHM y4aCTHHKOB, 00CYXJaTh Pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJa M KayKJOI0 YYaCTHUKA KOMaHAbl B OOLIUI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE TMPOEKThI, OILICHUBATh HWJEUW C TO3WLMUUA HOBHU3HBI,
OpUTHUHAIBHOCTHU, MPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISTh TO3UTHUBHOE CTPATETUYECKOE I[IOBEJECHUE B Pa3IMYHbIX
CUTYALMSIX, TPOSIBISTH TBOPYECTBO U BOOOPAKEHUE, OBITh HHULIMATUBHBIM.

OBjaieHUe YHUBEPCAJIbHBIMHU PEryJsiTUBHBIMH JeHCTBUSIMU:

1) camoopranu3zanus:

UCIIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIsl BBISBICHUSA MNpoOJIeM U UX
pElIeHMs B )KU3HEHHBIX U YY€OHBIX CUTYyalUsIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM II€JIEBbIE U CMBICIOBBIE
YCTAaHOBKHM B CBOUX JEHCTBHUSIX M MOCTYIKAaX MO OTHOIICHHWIO K KUBOHW MPUPO/IE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIBHO OCYILECTBIIATh IIO3HABATEIBHYIO JIEATEIBHOCTD, BBISBISATH
npo0JIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/lauyll B 00pa30BaTENIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOATENBHO COCTABIIATh IUIAH PEIICHUS MPOOJEMbI ¢ YUETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTECHU;

JABaTh OLIEHKY HOBBIM CUTYaIIUSIM;

paciiipsaTh paMKHd Y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX IPEaNOuYTeHU;

JieJ1aTh OCO3HAHHBIN BbIOOD, ApryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3
pelIeHuE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

crnoco0cTBOBaTh (OPMHUPOBAHUIO WU TPOSBICHUIO LIMPOKOW HPYyIuLUU B
Pa3HBIX O00JIACTSX 3HAHWM, TOCTOSIHHO TOBBINIATH CBOW 0Opa30BaTENbHBIN H
KyJbTYPHBIN YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAallMsiIM, BHOCUTb KOPPEKTUBHI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJaJ€Th  HABBIKAMM  TO3HABATENBbHON  pedJekcud KaKk  OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUMI M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIBTATOB U
OCHOBaHUH, UCMHOJIb30BaTh MPHUEMBI peQUIEeKCHH AJIsi OLEHKU CUTYyallud, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO TPUHUMATh PEIIEHUS MO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHThl JPYrMX IpU aHalIU3€ pe3yJbTaTOB
NEeSTENbHOCTH;



3) npuHsTHE Celdsl U APYTrUX:
MPUHUMATD CeOsl, TOHUMast CBOM HEJJOCTATKU U IOCTOMHCTBA,;
IIPUHAMAaTh MOTHBBI M AapryMEHTBl JPYTMX @pPH AaHaIU3€ pPe3yJIbTaTOB
NEATEIIbHOCTH;
MpHU3HABaTh CBOE MPABO U MPaBO APYTUX HA OMIUOKH;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TTO3UIMH JPYTOro YeJIOBEKa.
HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3ynbTaTbl OCBOCHHS COACpPKAHUSA Y4eOHOro mpeamera
«buonorus» Ha yrayOnEHHOM ypOBHE OpUEHTHUPOBaHBI Ha oOecreueHue
npodunbHoro  00yueHuss  oOydaromuxcsa  Ouosiorud. OHU  BKIJIIOYAIOT:
crienuduyeckue st OMOJIOTMU HayYHbIE 3HAHUS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHHIO, UHTEPIIPETAIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH 10
MOJIYYCHHUIO HOBBIX 3HAHUW M UX NMPUMEHEHHUIO B PA3JIMUHBIX Y4€OHBIX, a TAKKE B
peanbHBIX XU3HEHHBIX cuTyauusax. lIpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJilaM U3y4eHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» B 10
Kjlacce JOJKHBI OTpaXXkaTh:

c(hOpPMUPOBAHHOCTh 3HAHMK O MECTE€ M PO OHOJIOTUHM B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB  TPHUPOABI M  PEIICHWH MNpoOdJieM  palMOHAIBHOTO
IPUPOAOIIONH30BaHUSA, O BKJIaJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oonojoruu,

BJIQJICHUE CHUCTeMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIue OWOJOTHYECKUE TEPMUHBI M TOHATHS (KM3Hb, KIIETKAa,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPETYJAlHs, CaMOBOCIPOU3BEIACHUE,
HACJICJICTBEHHOCTh, W3MEHUYMBOCTh, POCT U Pa3BUTHE), OWOJOTHYECKHUE TEOPUHU
(xnetounas teopust T. [lIBanna, M. lllneiinena, P. Bupxosa, xpomocomHas Teopus
HacnenactBeHHocT T. Moprana), yuenuss (H. WM. BaBuioBa — o0 1eHTpax
MHOT000pa3us ¥ MPOUCXOXKIEHUS KYJIbTYPHBIX PACTEHUH), 3aKOHBI (€IMHO00pa3Hs
MIOTOMKOB IE€pPBOr0 TMOKOJICHUS, PACIICIUICHHS, YACTOThl TaMET, HE3aBUCHUMOTO
HacinenoBanuss ['. MeHngenss, TOMOJIOTUHYECKUX PSAOB B  HACIEICTBEHHOU
n3MmenurnBocty H. . BaBunosa), npuHIMIBI (KOMILLIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHHUS, HCIOJIb3YEMBbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSX JKUBBIX OOBEKTOB (OMHCAHHWE, HW3MEPEHHE,
HaAOIII0/IEHUE, SKCTIEPUMEHT);

YMEHHUE BBIIEIATh CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YE€JIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpraHoOB PAaCTEHUM, )KUBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HEACITEILHOCTH,



MPOTEKAIOIIUX B OPraHU3Max PACTEHUM, KUBOTHBIX M YEJOBEKa, OMOIOTHYECKIX
IPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OpOKEHUS,
aBTOTPO(HOIO U TeTepoTpO(HOr0 TUIIOB MUTaHUS, (DOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, MeH03a, raMeTOreHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHA,
Pa3MHOXEHUSA,  WHAUBUIYAIIBHOIO  pa3BUTHS  opraHu3Ma  (OHTOreHe3a),
B3aUMOJICHCTBUS T€HOB, FETEPO3HCA, HICKYCCTBEHHOIO 0TOOPA;

YMEHHUE YCTaHaBIIMBaThb B3aMMOCBSA3M MEXJYy OPraHOMIAMHU KIETKH M HX
(YHKIMSIMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEed M MX QYHKIUSIMH, MEXKIY
opraHaMM W CHUCTEMaMU OpPraHOB y pAaCTEHUM, XUBOTHBIX M YEJIOBEKa M MX
(YHKIMAMH, MEXAYy CHUCTEMaMU OpPraHoB M UX (YHKUUAMHU, MEXKIY 3TalaMu
oOMEHa BEUIECTB, ATallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX IUKJIOB OPraHU3MOB,
TanaMu >MOPUOHAIBHOTO Pa3BUTHUS, TE€HOTUIIOM U (EHOTUNOM, (PEHOTHUIIOM M
dbakTOpamMu cpeibl OOMTaHUS,

YMEHHE BBISBIISITh OTIUYMUTEIbHbIE MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJOTMYECKYIO
TEPMHUHOJIOTHIO M CMMBOJIMKY JJIsl JI0Ka3aTelIbCTBA POJACTBA OPraHU3MOB PA3HBIX
CHUCTEeMAaTUYECKUX TPYIIIT,

YMEHHE peliaTb OMOJIOTHYECKUE 3a]Ja4l, BBISBISATH TPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIEyeMbIMU OMOJIOTMUYECKUMHU MTPOLIECCaMU U SIBJICHUSMH, J€NIaTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;

yYMEHHUE BBINOJIHATh JTAOOpATOPHBIE W TpaKTU4YeCKue padoThl, COOJIOIATH
npaBuiIa mpu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, TNPOBEPITh UX OIKCHEPUMEHTATbHBIMU
cpenctBamu, (GOpMyJUpYs Ielb HMCCIENOBAHUS, aHAIM3UPOBATH MOJyYEHHbBIE
pe3yJIbTaThl U JAENaTh BBIBOJBL;

YMEHUE y4acTBOBAaTh B Y4EOHO-HMCCIEAOBATENIbCKOW padboTe 1Mo OMosoruw,
HKOJIOTMM U MEIUIMHE, MPOBOJMMOI Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MMOJYYEHHbIE  PE3yJNbTaTbl HAa  YYEHUYECKHUX
KOH(epeHIusX;

yMEHHUE OLIEHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obnacTu OMOJOTMH M MEAUIMHBI (KIOHMPOBAHUE, UCKYCCTBEHHOE OILUIOJOTBOPEHHUE,
HAIpPAaBJIEHHOE U3MEHEHHE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHu3MOB);

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyAyied npodeccuoHanbHOU
NEATEeIbHOCTU B 00JIacTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPHUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIIJICHHOCTH, YIAYOIsITh MO3HABATEIbHBIN
MHTEpEC, HANPaBJICHHbBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NPOJODKEHHE OMOJIOrMYECKOro 00pa3oBaHHsA B  OpraHU3alUAX  CPEAHETO
npo(ecCHOHaIbHOTO U BBICIIET0 00pa30BaHUs.



[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTO mpeameta «buomorus» B 11
KJlacce JOJKHBI OTpaXkaTh:

c(hOPMHUPOBAHHOCTh 3HAHMA O MECTE€ M POJM OHOJOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpA, B [O3HAHUM 3aKOHOB MPHUPOJbI W PEIICHUU DKOJIOTMUYECKUX
npo0jieM 4YeloBeuecTBa, a TakKe B PEIICHWHM BOMPOCOB PAlMOHAIBHOIO
IPUPOAOIIONB30BaHUSA, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJIC POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHH;

yMEHHUE BJIAJIETh CUCTEMOM OHOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYACT
omnpeneseH!s] W TOHMMAaHHE CYIIHOCTH OCHOBOIOJIATaloNUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHI (BUJA, 3KOcHCTeMa, Ouocdepa), OMOJOTHMUECKHE TEOPUU
(aBomronionHas Teopus Y. JlapBuHa, CHHTETHUYECKAsT TCOPHS DBOJIONNHN), YUCHUS
(A. H. CeepuoBa — 0 myTsix U HampaslieHUsX 3Borounu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTrueckoro paBHoBecus JIk. Xapau u B. Baifa6epra,
3apoapimieBoro cxoiactsa K. M. bopa), mpaBuna (munumyma FO. Jlubuxa,
AKOJIOTMYECKON MUpaMHIIbl SHEpPrum), Tumnoresbl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHUE  BJIAJeTh  OCHOBHBIMH  METOJaMH  HAy4YHOTO  TIO3HAHUS,
UCIIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX YKUBBIX 0OBEKTOB M 9KOCUCTEM
(omucanue, u3MepeHue, HaONIOJCHHUE, JDKCIIEPUMEHT), CIOCOO0aMHU BBISIBICHUS U
OIICHKH aHTPOIIOTCHHBIX M3MEHECHHUI B TIPUPOJIC;

YMEHHUE BBIJCIATh CYIIECTBEHHBIE TMPHU3HAKU: BHJOB, OHUOTE€OILIEHO30B,
DKOCHCTEM H Ouocdepbl, CTaOMIM3UPYIOIIETO, IABIIKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOT0 0TOOpa, aJyIoNaTPUIECKOTO U CUMITATPUUECKOTO BUI000pa30BaHuUsl,
BIUSHUS ~ JBWOKYIIUX ~ CHJ  DBOJNIOIMM  HAa  TEHOMOHJ  TOMYJISAIHH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeOBaHUsI HAMPABICHUN
HBOJTIOITUHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBaTh B3aMMOCBS3M MEXAY TMPOIECCaMU SBOJIOINH,
JBIDKYIIAMHA CHJIAMH aHTPOIIOTeHE3a, KOMITOHEHTAMHU PA3JIMYHBIX SKOCHCTEM H
IIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATh  OTJIMYMTENBHBIE  TMPU3HAKK  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Cpejlie OOMTaHWs, aOMOTHYECKUX W OMOTHYCCKHX
KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€M OpraHM3MOB B  COOOIIECTBax,
AHTPONIOTEHHBIX U3BMEHEHHUM B YKOCUCTEMAX CBOECU MECTHOCTH;

YMEHUE MCIO0JIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIJISl JIOKQ3aTeIhCTBA POJACTBA OPTAHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYTI, B3AUMOCBSI3H OPTAHU3MOB U CPEIbl OOUTAHUS, EAMHCTBA



YeIOBEYECKMX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOrooOpasus BHAOB H
HKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS IPUPOIbI U YEIIOBEUYECTBA;

YMEHHE petiaTb OMOJIOTHYECKUE 3a/1a4H, BBISABIATH IPUYUHHO-CIICICTBCHHbBIC
CBSI3M MEXKIY UCCIETyeMbIMU OMOJIOTHUYECKUMHU MPOLIECCAaMU U SIBJICHUAMH, JeNIaTh
BBIBOJIbI ¥ TIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

yYMEHHUE BBINOJIHATh JTA0OOpATOpHBIE M MpaKTUYeCKue padoThl, COOJIIOIATH
IpaBuiia Mpu padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIHHBIMU
cpeactBaMu, (GOpMyIUpys LETb HUCCIEIOBaHUS, AaHAJIU3UPOBATH IOTYYCHHbBIC
pE3yNbTaThl U AENATh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Yy4e€OHO-MCCIENOBATENbCKOW padoTe mo Ouosoruw,
AKOJIOTUU W MEJIUIIMHE, MPOBOJAMMON Ha 0a3e HIKOJIBHBIX HAy4HBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIsATh  MOJYyYEHHBIE  pPE3ylbTaThl HAa  YUYEHHYECKUX
KOH(epeHUHUsIX;

YMEHHE OIICHUBATh TUIIOTE3bl M TEOPHH O TPOUCXOKICHUH KU3HU, YEIOBEKA
U 4YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUIX M CIOCO0aX MpPEeIOTBPALICHUS
r1o0aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HaHHBIA BbIOOp Oyaymield npodeccruoHaIbHOM
AESTEIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIOIH30BAHHSI, METUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTMH, BETEPUHAPHH, CEIbCKOTO XO3SHCTBa, MHUIIEBOU
IIPOMBIIIVICHHOCTH, YTIyOJIATh TO3HABATENbHBI WMHTEPEC, HAMpaBIICHHBIA Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOJOIKEHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHHU3AIUAX CPEAHEro MpodecCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne n/m Kounrpoabnbie | IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenI
1 buonorus kak Hayka
2 JKviBble cuCTEMBI U UX U3yUEHUE
3 buonorus knetku 0.5
4 XuMHYecKasi OpraHu3aIusl KICTKH 10
3) Crpoenne u QyHKIIMH KIETKH 8
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1
KJIETKE
7 HacnenctBennas uadopmarus u 9 05
peanu3anus e€ B KIeTKe
JKM3HEHHBIN [IUKIT KJIETKA 6 1
9 CtpoeHue 1 pyHKLIUN OpPraHU3MOB 17 1.5
10 Pa3mHoOkeHue u pa3BuTHE OpraHU3MOB 8 1.5
11 ['eneTrKa — HayKa O HaCJIEICTBEHHOCTH U 5 0.5
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 BroTexHONOTHS ¥ CHHTETUYECKast OMOIOTHS 4
17 PesepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102

13




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Konrpoabnbie | IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 3aposkJeHNe U Pa3BUTHE HBOJIIOLIMOHHBIX 4
MIPEACTABJICHUI B OMOJIOTUH
2 Mukpoa3Botonus 1 e€ pe3yinbTaThl 14 2
3 Maxkpo3Boronus 1 €€ pe3ylbTaThl 6
[IpoucxoxaeHne U pa3BUTHE )KU3HH HA
4 P 8 P 15 1.5
3emuie
5 [TporcxoxaeHUE YeI0BeKa — aHTPOIIOTCHE3 10 1
DKOJIOTUSI — HayKa O B3aHMOOTHOIICHUSIX
6 OpPraHMU3MOB U HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpeaou
7 Opranusmsl 1 cpefa OOUTaHus 1.5
8 DKOJIOTHS BUAOB U MOMYJISALIHMA 0.5
Okosorust cooOuIecTB. DKOJIOTHUECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast sxocucTeMa
11 YenoBek 1 OKpy»Karolas cpeaa
12 PesepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 102 0 7.5







HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanyectBo yacoB DJIeKTPOHHbBIE
Ne Hara ungpoBbie
n/n Tema ypoka Bcero Koutpoapupie | IMpaxkruteckue U3YyYEeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 buoorust kak KOMIUIEKCHAsI HayKa U KaK 1 0 0
4acTh COBPEMEHHOT0 OOIIEeCTBa 05.09.2023
2 JKuBble cucTemMbl U UX CBOICTBA 1 0 0 07.09.2023
3 YpoBHEBas OpraHu3aIys )KUBbIX CUCTEM 1 0 0 09.09.2023
4 Hcropust OTKPBITHS Y U3YICHHSI KIICTKH. 1 0 0
Knerounas reopust 12.09.2023
MeTonasl MOJIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
5 «3y4eHune MeTOI0B KJIIETOYHOU 1 0 05
Oouosioruu (xpomarorpadus, 14.09.2023
anexTpodopes, nudpdepeHnuaibHOe
neHtpudyruposanue, [1LP)»
6 XUMHUYECKUN COCTaB KIETKU 1 0 0 16.09.2023
7 MuHepaabHBIC BEIIECTBA KIICTKH, UX 1 0 0
Ouosioruveckas poiib 19.09.2023
8 Opraanyeckue BenecTBa KIeTKH — 1 0 05
oenku. JlaboparopHas pabota 21.09.2023




«O06HapyxeHHe OEIKOB C OMOIIbIO
KA4eCTBEHHBIX PEAKLUN»

CgoiicTBa, Knaccuukanys 1 QyHKIUNA

0enKoB 23.09.2023
10 Opranuyeckue BelecTBa KJIEeTKH — 0
YTIIEBOIBI 26.09.2023
11 Opranuyeckue BelecTBa KIEeTKH — 0
JIVITHIBI 28.09.2023
Hyxkneunossie kucnorsl. JIHK u PHK.
12 JlaboparopHas pabota «lccrnenoBanue 05
HYKJIGHHOBBIX KUCJIOT, BBIICICHHBIX U3 30.09.2023
KJIETOK Pa3JIUYHBIX OPTraHU3MOBY
13 Crtpoenue u pynkiuu ATOD. [Ipyrue 0
Hykneosuarpugocharsl (HTD) 03.10.2023
CexsennpoBanue JIHK. Metonbl
14 T€HOMUKH, TPAHCKPUIITOMHKH, 0 05.10.2023
IPOTEOMHKH
15 MeToapl CTpYKTYpHOU OHOIOTHH 0 07.10.2023
16 Tunel knerok. [Ipokapuornueckas 0
KJIETKa 10.10.2023
Crpoenune syKapHOTHYECKON KIIETKH.
17 Hpaj(TI/IT-IeCKaSI pa6i)Ta «3yueHue 0.5 12.10.2023
CBOWCTB KJIETOUHOM MeMOpaHbI»
18 [loBepXHOCTHBIN anmnapar KJIETKH 0 14.10.2023
19 OnHoMeMOpaHHbIE OPraHOU bl KIETKH. 05
[IpakTudeckas padora «M3yueHue 17.10.2023




ABVIKCHUSA NUTOINIA3MbI B PACTUTCIIBHBIX
KIJIICTKax»

20

[ToryaBTOHOMHBIE OPTaHOUABI KJIETKH:
MUTOXOHJIpHH, T1acTubl. JlabopaTopHas
pabota «MccnenoBanue mia3Moan3a u
JIETUIa3MOJIN3a B PAaCTUTENBHBIX KIETKaX»

0.5

19.10.2023

21

HeMeM6paHHHe OpraHON bl KJICTKHU

21.10.2023

22

Crtpoenue u pyHKIUHU Aapa

24.10.2023

23

CpaBHHTEIbHAS XapaKTEPUCTUKA KIIECTOK
sykapuot. JlaboparopHas pabora
«M3y4yeHne cTpoeHus KJIETOK Pa3InyHbIX
OpTraHU3MOB»

0.5

26.10.2023

24

ACCUMUIISIIINS ¥ TUCCUMUIISALINS — JBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTtopHas pabora
«M3yueHne KaTamuTHIeCKONH aKTUBHOCTH
dbepMeHTOB (Ha MpuUMepe aMUIa3bl UITN
KaTasa3bl)»

07.11.2023

25

DepMEHTaTUBHBIN XapaKTep peakiuil
KJIETOYHOTO MeTaboI13Ma.
JlaGopaTtopHnast pabora «3yuenue
(bepMEHTaTUBHOTO pacIIeTICHUs
NEPOKCH/IA BOJOPO/Ia B PACTUTENBHBIX U
JKUBOTHBIX KJIETKaX»

0.5

09.11.2023

26

Benku-akTuBaTOpHI M OENTKU-UHTUOUTOPHI

11.11.2023




27 ABTOTpOGHBIN THII 0OOMEHA BELIECTB 0 14.11.2023
28 ®doTocuHTE3 0 16.11.2023
Xemocunres. JlaboparopHas pabora
29 «CpaBHeHHe nporieccoB POTOCHHTE3A U 0.5 18.11.2023
XEMOCHHTE32)
AHas’poOHBIC OpraHu3Mbl. Buibl
30 Oposxenus. JlabopaTopHas pabota 0
«CpaBHEHHE TIPOLIECCOB OPOKEHHUS U 21.11.2023
JIBIXQHUSD»
31 AdpoOHBIE OPTaHU3MBL. JTaIbl 0
OHEPreTHYECKOro OOMeHa 23.11.2023
DHeprus MeMOpPaHHOTO TpaIueHTa
32 npotoHoB. Cunre3 AT®: pabora 0
HIIZOTOHHOI\/'I ATCD-CI/IHTaBLII) 25.11.2023
33 Peakuun MaTpuyHOro CMHTE3a 0 98.11.2023
34 Tpa"cKkpunus — MaTpUYHBIA CHHTE3 0
PHK 30.11.2023
35 Tpancnsius u e€ 3Tanbl 0 02.12.2023
36 KoaupoBanue aMuMHOKHUCIOT. Poib 0
pubocom B OmocuHTe3e Oenka 05.12.2023
37 Opranuzanus reHoMa y IpoKapuoT 1 0
YKapHuoT 07.12.2023
38 MosekymsipHbIe MEXaHU3MBI SKCITPECCHH 0
TEHOB Y 9YKapuoOT 09.12.2023




Bupycbsl — BHeksieToOuHbIE (HOPMBI
YKU3HU U OOJIUTaTHBIC TTAPa3HTHI.

39 0.5
[TpakTnueckas padora «Co3nanue 12.12.2023
MOJIETIN BUPYyCa»
40 BupycHbie 3a001eBaHus YETOBEKA, 0
YKUBOTHBIX, paCTEHUI 14.12.2023
41 Hanorexunosioruu B 6uoa0ruu u 0
MEJIUITTHE 16.12.2023
42 JKu3HEeHHBIN UK KIETKH 0 10.12.2023
43 Marpuunsriii cuare3 JJTHK 0 91.12.2023
Xpomocomsl. JlTabopaTopHas pabota
44 «M3ydyeHnne XxpoMocoM Ha TOTOBBIX 0.5 93.12.2023
MUKpOTpenaparax»»
45 JleneHnue KJIE€TKM — MHUTO3 0 96.12.2023
Tuns! k1eTok. KaprnokuHes u IUTOKHHES.
JlaGopaTtopnast pabora «Habnronenue
46 0.5
MHUTO3a B KJIETKaX KOHUMKA KOpEeIIKa 28.12.2023
nyka (Ha TOTOBBIX MHUKpPOIIperapaTax )»
47 Perysnsiius >KM3HEHHOTO IUKJIA KIETOK 0 30.12.2023
48 OpranusMm Kak eMHOE LEJI0e 0 09.01.2024
49 Txanu pactenuii. JlJaboparopHas padota 05
«M3ydeHne TKaHeH pacTeHHIN ' 11.01.2024




TxkaHu >KUBOTHBIX M YEJIOBEKA.

50 Ha6opvaTopHa;1 pabota «3yuenue 0.5 13.01.2024

TKaHEH )KUBOTHBIX»

Opranbl. CUCTEMBI OPTaHOB.
51 JlaGopaTtophas pabora «3ydeHue 0.5 16.01.2024

OPraHOB IIBETKOBOTO PACTCHHUS
52 Ornopa Tena opranu3MoB 0 18.01.2024
53 JIBm>KeHHE OpraHU3MOB 0 90.01.2024
54 [utaHue opraHu3MOB 0 93.01.2024
55 [MuTanne MO3BOHOYHBIX KUBOTHBIX. 0

[MumeBapurenbHas cuctemMa yenoBeKa 25.01.2024
56 JIpIxaHue opraHu3MoB 0 97 01.2024
57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX U 0

yeJioBeKa 30.01.2024
58 TpaHcopT BeliecTB y OpraHu3MOB 0 01.02.2024
59 KpoBeHoCHas cucTeMa o3BOHOYHBIX 0

’KUBOTHBIX U YEJIOBEKa 03.02.2024
60 Beinenenue y opranu3smosB 0 06.02.2024
61 3amuTa y OpraHu3MoB 0 08.02.2024
62 HNmmyHHas cuctema yeaoBeKa 0

10.02.2024




PaznpaxxumocTs U peryisnus y

03 OpraHU3MOB 0 13.02.2024
64 'yMopanbHas perymsius 1 SHIOKpUHHAS 0
CHUCTEMa KUBOTHBIX U YeJIOBEKa 15.02.2024
65 ®DopMBbI Pa3MHOKEHHUST OPTaHU3MOB 0 17.02.2024
66 [TosoBOE pazMHOKEHUE 0 90.02.2024
o Meiios 0 22.02.2024
l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JlabopaTtopHas pabota
68 0.5
«M3yueHune CTpoeHHUS MOJIOBBIX KIETOK 24.02.2024
Ha TOTOBBIX MUKPOIIpErapaTax»
69 NHmuBuayanpHOE pa3BUTHE OPraHU3MOB 0
— OHTOI'€HE3 27.02.2024
70 3akiaaka OpraHoB U TKaHEH U3 0
3apOJBIILIEBBIX JIUCTKOB 29.02.2024
PocTt u pa3ButHe KHUBOTHBIX.
JlaGopaTtopHnasi pabota «BrisBiieHne
71 . 0.5
MIPU3HAKOB CXOJICTBA 3aPO/IbIIICH 02.03.2024
MO3BOHOYHBIX KUBOTHBIX)»
PazmHoOXeHUE M pa3BUTHE PACTEHUN.
JlaGopaTtopHnast pabora «CtpoeHue
72 0.5
OpraHOB Pa3MHOKEHHS BBICIIINX 05.03.2024
pacTeHumn»
73 HcTopust cTaHOBJICHUS U Pa3BUTHUS 0
T€HETUKH KaK HayKH 07.03.2024




74

OcHOBHbBIE IOHATUS U CUMBOJIBI
reHetuku. JlaboparopHas padora
«/Ipo3oduna kak 00bEKT TeHETUUECKUX
HUCCIIENOBAHUN)

0.5

09.03.2024

75

3aKOHOMEPHOCTH Hacle10BaHUs
NpU3HAKOB. MOHOTHOpUAHOE
ckpeuBanue. [Ipaktuueckas pabota
"N3yueHune pe3ynbTaToB
MOHOTUOPHUAHOTO CKPEIMBAHUS Y
npo3oh s

0.5

12.03.2024

76

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI
MOHOFI/I6pI/IIIHOFO CKpCHIuBaHUA

14.03.2024

77

AHanu3upymrolee CKpeuBaHue.
Henonxoe noMuHupoBanue

16.03.2024

78

JlurubpuiHoe CKperuBaHue.
[IpakTuyeckas pabota «3yuenune
pe3yNbTaToOB AUTUOPUTHOTO
CKpELIUBaHUA Y 1PO30(UIBI

0.5

19.03.2024

79

[{utonornyeckre OCHOBBI AUTUOPUIHOTO
CKpEIIMBAHUS

21.03.2024

80

CHCHHCHHOC HACJICJOBAHUC ITPU3HAKOB

23.03.2024

81

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

02.04.2024

82

I'eHeTnka momna

04.04.2024

83

I'enoTun kax OCJIIOCTHAA CUCTEMA

06.04.2024




84

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA
pacTeHni, )KUBOTHBIX U YEIOBEKA

09.04.2024

85

M3MeHunBOCTD MTpU3HAKOB. Bubl
U3MEHYHUBOCTH

11.04.2024

86

MonudukaronHas H3MEHIUBOCTh

13.04.2024

87

BapuaunoHHBIH psii M BapyualiiOHHAs
kpuBas. JlaboparopHas paboTa
«MccnenoBanne 3aKOHOMEPHOCTEN
MOIU(GUKAOHHON U3MEHUYUBOCTH.
[TocTpoeHne BaprallMOHHOTO psiAa U
BAapUALIMOHHON KPUBOMI»

0.5

16.04.2024

88

I'enoTunuueckas U3MEHUYUBOCTb.
KomOuHaTuBHAs N3MEHUHBOCTH

18.04.2024

89

MYTaIII/IOHHaSI U3MCHYHNBOCTS.
[IpakTuueckas pabora «Myrauuu y
Jpo30(QuIIbl (Ha TOTOBBIX
MUKpOIpenapaTax)»

0.5

20.04.2024

90

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. DMUTeHETHKA U STIUTEHOMUKA

23.04.2024

91

I'eneruka yenoBeka. [IpakTuueckas
paborta «CocTaBieHre U aHAIN3
POIOCIOBHOM»

0.5

25.04.2024

92

MeTtoasl METUITMHCKON T€EHETUKHA

27.04.2024

93

3HauecHUE MCHHHHHCKOﬁ T'CHCTUKHU B
npeaoTBpaAICHUHU U JICHCHUU
FeHETHYECKHX 3a00JIeBaHUI YeIIOBEKA

30.04.2024




OCHOBHBIC TIOHSTHUS CEJICKIIHH.
JlabGopaTtopnast pabora «3yuenue

94 1 0.5
COPTOB KYJIBTYPHBIX PACTCHUHN U TIOPOJ 02.05.2024
JIOMAITHUX KUBOTHBIX)
MeTopl CEeNeKIIMOHHON pabOoTHI.
95 JlaGopatopHnas paboTa «I/Isyi{eHHe 1 0.5 04.05.2024
METOJIOB CEJICKIIMU PACTECHHII»
JloCTHKEHUsI CENEKIIMH PACTEHUH 1
B 1
96 KUBOTHBIX paKmqveCKas{ pabora 0 07.05.2024
«[TpuBuBKa pacTeHUI»
97 Coxpanenue, U3y4eHHE U UCIIOJIb30BaHIE 1 0
TCHETUYECKUX PECYPCOB 09.05.2024
buortexHonorNs Kak HayKa U OTpacib
98 npousBojcTBa. [IpakTuueckas padota 1 0.5 11.05.2024
«M3yueHne 0ObeKTOB OMOTEXHOJIOTHI
99 OCHOBHBIE HANpPaBJICHUS] CHHTETHYECKON 1 0
6uosorun 14.05.2024
100 XpOMOCOMHas U T€HHasi HH)KEHEPUS 1 0 16.05.2024
101 MenunuHckre OMOTEXHOIOT I 1 0 18.05.2024
102 PesepsHbliit ypok. [loBTOpenue, 1 0
000011IeHHEe, CUCTEMATH3AIUs 3HAHUH 21.05.2024
OBUIEE KOJIMYECTBO YACOB I1O 102 135

[TPOT'PAMME




11 KJIACC

KosauuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoamie | Ipaxruteckue fll3y'leﬂl/lﬂ :)Iﬁlil;llonaTeﬂbﬂme
padoThI padoThI pecypes:
1 OpomtonmonHas teopus Y. lapsuna 1
5 JIBH>KyIlME CHIIBI ABOJIIOLIMU BUIOB 110 Y. 1
HapBuny
3 Bopr0Oa 3a cymecTBoBaHME, 1
€CTECTBEHHbIN U HCKYCCTBEHHBINH 0TOOp
4 DopMUPOBAHHE CUHTETUYECKON TEOPUH 1
HBOJIIOLIUU
5 DTarbl HBOTIOIIMOHHOTO TpoIecca: 1
MUKPO3BOIIOLUS U MAaKPOIBOJIFOLIHS
6 [onynsus — sneMeHTapHas eAMHUIIA 1
IBOJIIOLIMH
3aKOH F€HETUUYECKOTO paBHOBeCHUs JIxk.
7 Xapnau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BblIsiBIEHNE U3MEHUNBOCTH Y '
ocobeit 0HOTO BUIa»
8 OneMeHTapHbIe (PaKTOPHI BOIOLUN 1
9 OddexT ocHoBarens. Dpdext 1
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M30ma0muu nonmysnin: 1
reorpaduueckas, Ouonorudeckas
11 EctecTBeHHBIN 0TOOP — HAIPaBIISIONTUN 1

(axTOop 3BOIIOLUU




12

[TomoBoii oTOOp

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
JlabopaTtopHas pabora «3yuenue
apoMop(O30B ¥ UAHOATANITAIIMN Y
pacTeHH U )KUBOTHBIX)

0.5

14

[Tpumepsl npucnocobieHuit y
OPraHU3MOB: MOP(OIOTUUECKHE,
¢duznonoruueckre, OMOXUMHUYECKUE,
noseneHueckue. JlaboparopHas pabota
«[IpucrocobneHust OpraHu3MoB U UX
OTHOCHTENbHAS L[EJIECO00Pa3HOCTH)

0.5

15

Bup, ero xpurepuu u cTpyKkTypa.
JlaGopatopHas paboTta «CpaBHEHHE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa Buza

17

Bunoob6pa3oBanue kak pe3ynbTaT
MUKPOIBOIIOIIUU

18

CBs13b MUKPO3BOJIIOLUH U
AIUAEMUOJIOTHH

19

Maxpoasomtonus. [TaeoHTomornyeckre
METO/1bl U3YUEHUS IBOJIIOLUN

20

buoreorpaduueckre MeTOABI U3YICHHS
IBOJTIOIINH

21

DOMOPHOIOTHYECKHE U CPAaBHUTEIHHO-
MOp(}OIOrHuecKre METO bl U3yUEHUS
SBOJTIOIINH




MOJ'IeKy.]'IﬂpHO-FGHGTH‘IGCKI/IC,

22 OMOXHMUYCCKHUE U MATEMaTHUYCCKHUE
METO/Ibl U3YUCHUS IBOJTFOIIUN

23 OO0111e 3aKOHOMEPHOCTH BOJTIOIUH

24 AJlanTuBHas pauanus
HepaBHOMEPHOCTH TEMITOB IBOTIOIIUN

o5 Hay4Hbie runoTe3sl IPOUCX 0K ICHUS
JKM3HHU Ha 3eMIIe

26 JloHay4dHBIC PEACTABICHUS O
3apOKICHUY JKU3HH

97 OCHOBHBIE 3TaITbl HEOPTaHUIECKOU
SBOJIIOIUU

28 ['unoTe3sl 3apoXKICHUS KU3HU
HcTopus 3emnu u METOABI €€ U3yUCHHS.

29 JlabopaTtopHas pabora «M3y4ueHue u 05
OIMCAaHHE UCKOMAEMBIX OCTATKOB '
JPEBHHUX OPTaHU3MOBY

30 HauanpHbie 3Tanbl OpraHnyecKon
SBOJIIOIUHU

31 OBOIIOLUS DYKApUOT
OCHOBHBIC 3TaIbl YBOTIOLINU

39 pactutensHOro Mupa. [IpakTrdeckas 05
paborta «3yuenue ocoOeHHOCTEH '
CTPOEHUS PACTCHHI Pa3HBIX OTICIOB

33 OCHOBHBIE 3TaMbI BOJIIOIUH KUBOTHOTO

MHpa




:‘)BOJ'IIOHI/IH JKNBOTHBIX. HpaKTI/I‘IeCKaSI

34 pabota «M3ydyenue ocoOeHHOCTEN 0.5
CTPOEHUS I03BOHOYHBIX )KUBOTHBIX»

35 PazButue xxu3Hu Ha 3emMIie 1o 3pam U
nepuojam

36 MaccoBble BBIMUPAHUS —
HKOJIOTHYECKUE KPU3UCHI TIPOIILIOTO

37 CoBpeMeHHbIH SKOJIOTH4YECKUI KpU3HC,
€ro 0co0EHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro
HPOILLIOTro

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpPTraHu3MOB

40 AHTpPOIIOJIOTHS — HAayKa O YEJIOBEKE

41 PazButne npencrasienuii o
IPOMCXOXKICHUH YeIIOBEKa
MecTo denoBeka B cUCTEME
opranuveckoro mupa. JlaboparopHas

42 pabota «M3y4ueHne ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX
C TIPSIMOXOXKICHUEM)»

43 JIBroKymiyie cuibl aHTPOIIOreHE3a

44 CootHorleHne 6MOJOTHYECKUX U
COLMANIbHBIX (DAKTOPOB B aHTPOIIOTE€HE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTeHE3a

46 [Taneorenerrka u najeoreHOMHUKa

47 DBOJIIOIHS COBPEMEHHOTO Y€JI0BEKa




48

UYenoseueckue pachl. [IpakTuyeckas
pabora «3ydeHue 3K0I0rn4ecKux
aJlanTalnyi 4eJI0BeKa

0.5

49

MC)KI[I/ICI_[I/IHJII/IHapHBIC METOABbI
AHTPOIIOJIOTHUH

50

3apO)KI[eHI/I€ N pa3BUTHE DKOJIOI'Un

51

MeTtonbl 3konoruu. JlaboparopHas
pabora «3yueHnue MeTo10B
9KOJIOTHYECKUX UCCIIECOBAHHUI

0.5

52

3HaueHHE YKOJIOTHYECKUX 3HAHUM JIA
YCJIOBCKA

53

Oxkonorudeckue GpakTopsl

54

AbGuotnueckue daktopbl. CBET Kak
sKosiornueckuit ¢pakrop. JlabopaTopHas
pabora «BbIsiBIeHHE TPUCTIOCOOIECHUI
OpPTraHU3MOB K BIMSHHUIO CBETa»

0.5

55

Abuotuueckue gaktopsl. Temmeparypa
KaK KOJOTHYECKUN (pakTop.
JlabopaTtopHnas pabota «BrlisiBieHHE
MPUCTIOCOOICHHI OPTaHU3MOB K
BIIUSTHUIO TEMIIEPATyPhD»

0.5

56

AbuoTtnueckue Gpaxktopsl. BraxxHocTh
KaK 3KOJIOTHYECKHM (paxTop.
JlaGopaTopHast paboTa « AHATOMUYECKHE
0COOEHHOCTH PAacCTEHHI U3 pa3HBIX MECT
oOuTaHUA»

0.5

S7

Cpenbl 0OuTaHHUSI OPTaHU3MOB

58

buosornueckue puTMsl




59

Kuznennsle popMbl OpraHu3MOB

60 buotnueckue gakTops
3HaueHue OMOTUYECKUX B3aUMOCHCTBHIA

61 JUISL CYIIECTBOBAHUSI OPraHU3MOB B CpeJie
obutaHus

62 DKOJOTUYECKHE XaPAKTEPUCTUKH
MOMYJISIIIAH
OcHoOBHBIE TTOKa3aTeNN MOMYJIALNN:

63 YUCJIIEHHOCTb, IJIOTHOCTh, BO3pACTHAs U
MOJIOBAs CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIN TOMYJISIIHHN:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUU

65 DKoJoruveckasi CTpyKTypa MOMyJNSIUU

66 JlnHamuKa MOMysIUuU U €€ perymsius

67 KpuBbIe pocTa 9UCICHHOCTH MOMYJISIUH.
KpuBbie BEDKUBaHUS
DKOJIOTHYECKAs HHUIIIA BUIA.

68 JlaGoparopHas paboTa 05
«[IpucnocobieHust CeMsTH paCcTSHUI K '
pacceIeHuIo»

69 Bu xak cuctema momyssui

70 3aKOHOMEPHOCTH MOBECHUS M MUTPALIUN
YKUBOTHBIX

71 Co00111ecTBO OpraHu3MOB — OHUOIIEHO3

72 DKocucTemMa Kak OTKpbITasi cucreMa

73 KpyroBopot BeliecT 1 MOTOK 3HEPTUHU B

9KOCHUCTEMC




74

OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI

75 DKOJIOTHYECKUE TTUPAMHMIBI

76 N3meHeHuns cooOIecTB — CYKIIECCUU
[TpupoaHbIE IKOCUCTEMBI. DKOCHCTEMBI

77 03ep U peK. DKOCHCTEMbI MOPE U
OKECaHOB

78 [IpupoaHbIe SKOCUCTEMBI. DKOCHCTEMBI
TYHJIp, JIECOB, CTETICH, ITyCThIHb

79 AHTPOTIOTEHHBIE YKOCHCTEMBI
YpboakocucreMmsl. [Ipaktudeckas padbora

80 «M3yveHue u onucaHue 0.5
ypOOIKOCUCTEMBD»
3akoHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBHI OPraHu3MOB
B DKOCUCTEMax
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX THUIOB HA CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, TOMYNIAIIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmierianerapHas
o0otouka 3emin

84 VYuenue B. . Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6unochepsl

86 KpyroBopoTs! BemiecTs u
OMOTCOXUMHUYCCKHE ITKITBI

87 3oHanbHOCTE OHochepsl. OCHOBHBIE

OMOMBI CyIIH




88

YcroitunBoCcTh OMOChepsI

89 DKOJIOTMYECKHE KPU3UCHI H UX IPUIHHBI

90 BoszneiicTBue yenoBeka Ha 6uochepy

01 AHTpPONIOT€HHOE BO3/ICHCTBHE HA
pacTUTENBbHBINA U YKUBOTHBIH MUD

92 OxpanHa nmpupo bl

03 OCHOBHbBIE IPUHIIUIIBI YCTOWYHBOTO
pa3BUTHSI YETIOBEUYECCTBA M IPUPO,IBI
ParnmonanbHOE IPUPOAONIOIH30BAHUE

94 COXpaHeHHEe OMOJIOTUYECKOTO
pazHooOpasus 3emiin

95 O606menne o Teme «MUKPOIBOIIOIUS
U e€ pe3ysbTaThD»

96 O6o0611eHne 1o Teme «MaKpOIBOJOLUS
U € pe3yIbTaTh»

97 O606menne o Teme «lIpoucxoxaeHue
U pa3BHUTHUE XXU3HU HA 3eMIIe»

98 O6006menue o Teme «IIpoucxoxaeHue
YeJI0BeKa — aHTPOIIOTEHE3)»

99 O6o00611eHMe 0 TeMe «DKOJIOTUs — HayKa
0 B3aUMOOTHOIIICHHUSX OPraHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U
cpena oOuTaHUs»

101 O600611eHMe 110 TeMe «DKOJIOTHsI BUJIOB U
TIOTTYJISIITHF

102 O606menne o teme «buocgepa —

rjio0ajJpHas DKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

7.5







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET






