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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1mo ydeOHOMy mpenMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu mpenofaBaHus ydueOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOKEHU (penepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBNISICTCS OJIHUM M3 KOMIIOHEHTOB IpeaMeTHou obnactu «EcrecTBeHHO-
HayuyHbele mpenmers». CormacHo monoxenusm OIOC COO mpodunbHbIe
yueOHbIe TPEIMEThI, 3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
mubdepeHnranun  00ydeHUsT Ha YPOBHE CpeAHEro oOluiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeHUM TTPodeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 OJTUX YYEOHBIX TPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE peIIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBSI3aHHBIX C MpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKpPETHOW 00JIaCTM Hay4yHOTO 3HAHMS, CBSI3AHHOTO C OMOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHUE O
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yrayOnéHHOM
YpPOBHE, OIpeseseT 00s3aTreabHoe (MHBapUaHTHOE) MIPEIMETHOE COIepKAHHE, €r0
CTPYKTYpUpOBaHHE IO pa3ienaM U TeMmaM, paclpelelieHHe MO0 Kiaccam,
PEKOMEHIyeT TMOCIEeI0BATeIbHOCTh M3yYeHUs] y4eOHOro Marepuajia ¢ Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTo mpoIriecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
pealin30BaH MNPUHIUI MPEEMCTBEHHOCTH C M3yY€HHUEM OHOJOTMU Ha YpPOBHE
OCHOBHOTO  of0miero  oOpa3oBaHMsi, Oyiarojapss 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TOCJEAYIONIee pPa3BUTHE OWOJOTHYECKUX  3HAHHM,
OPUEHTHPOBAHHBIX Ha (POPMHPOBAHME €CTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHU O 3I0pOBOM O0pa3e JKW3HM, Ha
BOCIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpy)Kawolled npupogHoi cpexae. B
nporpaMMe Mo OWOJIOTUM Tak)Ke TOKa3aHbl BO3MOXHOCTH YYeOHOTO TMpeaMeTa
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
(GOpMUPOBAaHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIbHON  JIEATEIbHOCTH
OoOy4JaronMxcss MO OCBOCHHUIO COJIEpKaHUs OHOJOTMYECKOro 00pa3oBaHUsl Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro oomiero oopasoBaHUs
3aBepuiaer Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
pacimimpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O YKMBOM MPUPOJE, OCHOBAaX



MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTOLUOHHOIO YUYEHUS U SKOJIOTUH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYarOLIMXCs K MOCIEIYIOIIEMY IOJIYYEHUIO
OMonoruueckoro  oOpa3oBaHMs B By3aX W OpPraHU3alMsSIX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PAaCTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX KHU3HU,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS IPUKIATHOTO U IIOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI U MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNUOHHBIM MOAXOABI K HW3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEeHUs: OMOJIOTUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTHU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHHUS OOydYarolmuxcs 1O OOTaHHUKE, 300JI0THH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3ywaroTcs SBOJIIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnpiii mnpeamer  «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroLUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIUIIOB U MPaBHIL,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIIETKHU, OpraHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclleKTax OMOJIOTHYecKuX 3HaHuM. Jlis
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COAEPKaHUM MPOrPaMMBbl
1o OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHENW CTAHOBJICHMS U Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHUH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIEM.

Lenb n3yuenus yueOnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(YHKIIMOHAIbHOMN



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHTra © NPUOOPETCHHE YMEHHM
WCITOJIB30BATh OTH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K ONMpeneiaEéHHON 00IacTu
npo(hecCHOHANBPHOM AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buonorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIKUs, B, OMOreo1eH03, ouocdepa); 0 BHIIAOIINXCS OTKPBITHUSIX
Y COBPEMCHHBIX MCCIICIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHHUE OOYy4YaloMIMXCSd C METOJAMH TO3HAHHUS >KUBOW MPUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CEJICKIIMM, OWOTEXHOJIOTUM M CUHTETUYECKOM OHOJIOrvMH, TaJCOHTOJIOTHH,
DKOJIOTHM);  METOJIaMM  CaMOCTOSITEJIbHOTO  MPOBEACHUS  OMOJIOTHYECKUX
UCCeNoBaHUM B JjabopaTopun W B mpupose (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJaJicHUE OOYYaIOIIMMHUCA YMEHHUSIMU: CaMOCTOSITEIbHO  HAXOJIUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HMHGOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMUYECKHUMHU M  HKOJIOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH MEATETLHOCTH 10
OTHOILICHUIO K OKpYXKaloIllel MNpUPOAHOM cpeae, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodritakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, TIPaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepH30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE Y O0YyYAIOIMIMNXCSI MHTEJUICKTYJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJIAONIMMUCS OTKPBHITUSIMH ¥ COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCIIeIOBAHUS, IIPOBEICHHUSI AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHUM, pelieHrs] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBaHUS OMOJIOTUYECKUX
O0OBEKTOB U MPOLIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSAM; (DOPMHUPOBAHUE IKOJIOTHUECKOM,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
IPUPOAOIIOIL30BaHUN (COONIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUs
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBMUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayoneMy Ipo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WH/IMBUTyaJIbHBIMU UHTEPECAaMU U MOTPEOHOCTAMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero oo0miero oopasosanusi, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOydEeHHUS OUOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(pUKU €ro COJAep KaHWs U HaNpaBIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHMs B OpraHU3aIUsaX  CpPEIHETo
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUH OMOJIOTHH HA YTIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.

COJEP)XAHUE OBYUEHUA
10 KJIACC
Copepkanre TpOrpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHoU urorooi arrectanuu (I'MA).
Tema 1. buosiorusi Kak Hayka
CoBpeMeHHas OMOJIOTHS — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKH M HM3ydyaeMble  MMH  MPOOJIEMBI.
@dyHIaMeHTalbHble, TPUKIAJAHbIE M TIOUCKOBbIE HAay4YHbIE€ HCCJIECIOBAHUS B
OHOJIOTHUH.
3HadeHue OHOJOruu B (POPMUPOBAHUHU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccun, cszaHHBbIe ¢ OWonoruei. 3HadeHUE OMOJIOTHH B
IPAKTHUECKON JEeSATeNIbHOCTH YeJOBEKa: MEAMIIMHE, CEeIbCKOM XO35HCTBE,
MPOMBIIIUIEHHOCTH, OXPaHe MPUPOIbI.



JleMoHCTpanun

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBun,
VY. I'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C APYrUMHU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YEHHUE

KuBble cucTteMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBOMCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JAUCKPETHOCTb W LEJIOCTHOCTD,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3alyi >KUBBIX CHCTEM: MOJIEKYJSIPHBIMA, KJIETOYHBIMH,
TKaHEBbIN, OpraHu3MEHHBbIN, MOMYJISIIIUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(buoreoneHoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B IKHUBBIX
cucremax. OCHOBHBbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUN.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckord Hayku. HaOmronenwue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTeMaTu3alus, MetaaHanus. [loHsTue o 3aBUCUMON U
He3aBUCUMOM TriepeMeHHOU. IlnaHupoBanme »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosornueckux JaHHbIX. OIllEHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3yapTaroB. [IpUyMHBI HUCKaXXEHUS pe3ynbTaTOB JKcrnepumeHTa. lloHsiThe
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu

Tabnuupl U cxeMbl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buosornueckue
cucrteMmbl», «CBOWCTBAa JKUBOW MATEpPUN», «YPOBHH OPraHU3alMU KUBOMN
npuponb», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metosl
V3y4EHUs JKUBOU IPUPOIBDY.

O6opynoBanue:  jaboparopHoe  oOopylnoBaHHE  JUIsi  IPOBEICHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IlpakTnueckas padora «lcnonp3oBaHuWE Pa3IUYHBIX METOJAOB MpH
W3YUYEHHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTkpbiTus kietku. Paboter P. I'yka, A. JleBenryka. Knerounas Teopus (T. [lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHUSI COBPEMEHHOW KJIETOYHOMN
TEOPHH.



MeToapl  MOJEKYNSIpHOM W KJIETOYHOM  OMONOrMHM:  MHUKPOCKOIIHSA,
xpomatorpadus, 37mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QepeHIInaTbHOe
neHTpudyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emok. DIEKTpOHHas MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanun

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

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBI MUKPOCKOID,
«HMcTtopus pa3BUTHS METOA0B MUKPOCKOIIMM.

OOopynoBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

IIpakTuyeckass padora «M3yueHue METONOB KJIETOYHON OUOIOTUU
(xpomartorpadusi, snekrpodopes, AuddepeHuaTbHoe EHTPUGYTUpOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3alusa KJICTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- W YJIbTPAMUKPOIIJIEMEHTHI.
Bona m e€ ponp Kak pacTBOPHUTEINs, peareHTa, ydacTHe B CTPYKTYpUPOBaHUU
KJIETKH, TEIUIOperyisiuud. MuHepaibHble BEIIeCTBAa KJIETKH, UX Ouooruyeckas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Oprannueckne BeHIECTBAa KJIETKU. buonorndeckue mnoaumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, TMenTuaHas CBS3b. BTopuuHas, TpeTu4Hasi, YeTBEPTHUUHAS
cTpykTypbl. Jlenatypamus. CoiictBa OenkoB. Kiaccudukammss  OenakoB.
buonornyeckue Qpynkuun 0enkoB. I/puonsi.

Yraesoael. MoHOCaxapuabl, AMCaXapyuibl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.
OO0mwmii TUTaH CTPOGHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YTJIEBOJIOB.
buonornueckue GyHKIUU YTIIEBOJOB.

Jlunuast. 'uapodunsHo-TUAPOPOOHBIE cBOMCTBA. Kilaccudukanus munuios.
Tpurnuuepunabl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
aunuoB. O01IMe CBOMCTBAa OMOIOTHYECKUX MEMOpaH — TeKY4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, ITOTYITPOHUIIAEMOCTb.

Hyxneunosesie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneotuapl. [Tpunnun kommiementapuoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectonaxoxaeHue u ouonornueckue pynknun JTHK.
Buael PHK. ®yuknnu PHK B kitetke.

Crpoenne moisekynbl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (DYHKINU B



kinetke. J[pyeue wuyxneozuompugocpamor (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHas OuoJIOTHS: OMOXUMHUYECKHE U OMO(H3NIECKUE HCCIICTOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. MoodenuposaHnue
CMpPYKmMypsl U QYHKYUi OUOMONEKVI U UX KOMNiekcos. KomnvromepHulil ousaiin u
opeaHudeckull cunmes 6UOMOJIEKY]L U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanun

[Toptpetsr: JI. ITonunr, [x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Caurep, C. [Ipy3unep.

Huarpammsbl:  «PacnpeneneHne XUMHUYECKUX SJEMEHTOB B HEXKHBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B )KUBOU MPUPOEY.

Tabnuuel u cxembl: «llepuoguueckass TaOMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIBI  Oenikay, «CTpyKTypbl O€IKOBOM MOJIeKYJbl», «CTpoeHHE MOJIEKYI
yrieBooBy», «CTpoeHre MOJIeKyn JUnuaoB», «HyKIeMHOBbIE KHUCIOTHI»,
«Ctpoenue Monekyasl ATOy.

OO0opynoBaHKE: XUMUYECKAs IOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
peaKIuii».

JlaGoparopuass  padora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapuoTuueckoi kieTku. KiierouHast cTeHka OakTepuil U apXei.
Oco0OeHHOCTH CTpPOEHHSI TeTepoTpO(HONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecCTo U poJib TPOKapHOT B OMOIIEHO3aX.

Crpoenue U (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemma).  CTpykTypa IJIa3MaTHYeCcKOn
MeMOpanbl. TpaHcropT BelIECTB yepe3 IMIa3MaTUYeCKyt0 MeMOpaHy: NMacCHUBHBIN
(muddy3us, obmeru€éHnas auddys3us), aKTUBHBIA (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomymponurnaemocts wmemOpanbl. Pabota Hatpuii-
KaJIMeBOTO0 HAcoca. DHJIOIMTO3: MUHONIKTO3, (parormros3. Dk3o1uTo3. Knetounas
creHka. CTpykTypa ¥ GyHKIIMHU KJIETOYHOW CTEHKH pacTeHU, TpuOOB.

Huromnasma. [{uro3omne. Lutockener. JIBuxkenne nuronnasmbl. OpraHouasl
kietkn. OmHOMEeMOpaHHBIE OPTaHOWIBI KIETKH: JHAOIIAa3MAaTHYeCKash CeTh
(OIIC), anmapart I'ompmxu, TU30COMBI, UX CTpoeHHE M (YHKIUHU. B3anmocBs3b
OJTHOMEMOPAHHBIX OPTraHOUAOB KieTku. CTpoeHHe TPaHYISIPHOTO PETHKYJIyMma.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3



KJIETOYHBIX ~ MeMmOpaH. [mankuii  (arpaHynsipHbIA) — 3HIOMJIA3MATUYECKUN
petuxkynyMm. CexkperopHast pyHkius ammapata [onbmxu. Moodugurkayus denxos 6
annapame [ onvoocu. Copmuposxka benxkos 6 annapame Ionvoxcu. TpaHcmopt
BEILIECTB B KJIeTKE. Bakyonn pacturenbHbIX KieToK. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABl  KIETKH:  MHUTOXOHAPWUM,  ILJIACTUIBI.
IIpoucxoorcoenue mumoxonopuu u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpUN W tuiactun. [lepBuunsie,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (POTOCMHTE3UPYIOMIMX  DYKapHOT.
XJI0pOIUIACThI, XPOMOILIACTHI, JICMKOIIACThI BBICIIIMX PACTCHH.

HememOpanHnbie opranouasl kiaeTku CTpoeHHe U (YHKIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomeoicymounvie Gunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KJIETKU.
Axmunogvle KOMNOHenmbvl Hemblueunslx Kiemok. MukporpyOouku. KneTouynslit
ueHTp. CrTpoeHMe W JBUKEHHE JKITYTUKOB M pecHUYeK. MUKpoTpyOOouku
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpoMocoM B uHTepha3zHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpancnopm.

Kinerounsle BkiatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu

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

Tabmuubl U cxembl: «CTpoeHUE SyKapuOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPHUW, «Aapo», «CTpoeHNE NPOKAPUOTHIECKOU KIETKNY.

O6opynoBaHue: CBETOBOM MHMKPOCKON, MHUKPOINpENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUAbHBIX KIETOK.

JlaGoparopnass paGora «/3ydueHue CTpOEHHS KIETOK Pa3IMYHbIX
OpraHu3MOB» ¢ HpuMeHeHueM uupponoii nadoparopuun RELEON,uentpa
«Touka pocra»

IIpakTuyeckas padora «/3yueHune cBOMCTB KJIETOUHON MEMOPAHBI.

JlabopaTopnasi padora «lccnenoBaHue IIa3MoyIM3a W JAEIUIA3MOJIN3a B
pacTUTENbHBIX  KIETKax» ¢ mNpuMeHeHueM nudpoBoii jgadoparopuu
RELEON,uenTpa «Touka pocta»

IIpakTnyeckas  padora  «l3ydyeHue  ABWKEHUS  LMUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).



Tema 6. OOMeH BeliecTB M NpeBpallleHUE JHEPTUM B KJIeTKe

AcCCUMUTISLINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BCIIECTB: aBTOTPO(MHBI W TeTepOTPOdHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHbIX Tpoueccax. DOepMEHTATUBHBIN XapakTep peakuuid KJIETOYHOTO
Merabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
KodepmenTtsr. Otnuunst pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aKTUBATOPhl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peaKkiuil OT pa3IMYHbIX PAKTOPOB.

[lepBUuYHBIA CUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll Gomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUCMeHmbl U NUSMEeHMbl peakyuoHHo2o yenmpa. Poib XJI0OpomiacToB B mpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs., C4. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbx (HakTOpOB
Ha CKOPOCTh (poTOCHMHTE3a. 3HAU€HHE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, KeIe300aKTepuu, CEepoOAKTEPHH, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJB30BaHUE YEJTOBEKOM. AHa’pOoOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npolieccax onosornyeckoro okucienus. Luknnueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeus memopaHno2o epaduenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHadpOOHBIM. DPPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JdemMoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHMHTE3», « DHEpreTuUeckuii oomMen», «bruocunTes
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME JJiI MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlaGopaTopnass paGora «/3yueHue  KaTadTUTUYECKOM  aKTHUBHOCTHU
dbepMeHTOB (Ha TIpUMeEpe aMuiIa3bl WIM KaTajaasbl)» ¢ NpuMeHeHueM nugpoBoii
aaboparopun RELEON,uenTpa «Touka pocra»



JlaGopaTtopnas pabora «U3ydyenue (¢EepMEHTATUBHOTO paCILEIICHUS
MEPOKCHJIa BOJOPOJIA B PACTUTEIBHBIX M >KMBOTHBIX KJIETKAX» ¢ MPHUMEHEHHEM
uudgposoii 1adoparopuu RELEON,uentpa «Touka poctay

Jlabopatopuass paGora «CpaBHeHue mpoueccoB (¢GOTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTtopHasi pad6ora «CpaBHEHHE MPOIICCCOB OPOKCHUSI M TBIXAHUSD .

Tema 7. HaciiencrBeHHass uHGopMalnus U peaju3anus eé B KIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUINN KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOIO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wmaTpuuHblii cuHTe3 PHK. IlpuHuwmmsl
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecrou knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanue amuHOkucCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzaunus reHoma y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvi IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
IIPOIIECCOB B KieTKe. KiieTounslil romeocTas.

Bupycbl — HekseTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpauckpunyus, pesepmasa, unmezpasa.

Bupycurie 3a0oeBanus 4enoBeka, KUBOTHbBIX, pactenuit. CIIN]/], COVID-
19, conmanbHble U METULIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmezpayus u ananus donvuux maccugog («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannvlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwbl 00cmasKu 1eKapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbos, /. Y. UBaHOBCKUIA.

Tabmuubl u cxembl: «brocuntes O6enkay, «['eHeTnyeckuit Kkom», «Bupycoi»,
«baktepuodarm.

IIpakTuyeckas padora «Co3gaHue MOAEIU BUPYCA».

Tema 8. ’)Ku3HeHHBbIH HUKJI KJICTKH

Knetounsi mukn, ero mnepuoasl u perymauus. Hutepdaza um murtos.
OcoOeHHOCTH TPOLECCOB, MpoTeKarommx B uHTepdasze. [loaroroBka kieTku K
nenenuto.  I[Ipecunrtetmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.



Martpuunbin cunres JIHK — permumkanpa. Ilpuanuner perumkanvu JIHK:
KOMIUIEMEHTAPHOCTD,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUICIBHOCTD.
Mexanuzm perukanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKH — KapuOTHUIl. JIUTJIOWAHBIA W
rariouaHbelii  HaboOpbsl  XpoMocoMm. ['omonoruunbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue ximetku — wmuto3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX

nporeccel. Tunel Mmuto3a. KapuoknHe3 u nuToknHe3. buosiorndueckoe 3HaueHUE
MHUTO34.

Perynsiuuss mutoTHueckoro nMkia kieTtku. [Iporpammupyemas kierodyHas
ru0esb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHadbHAs TeHOMHKA. Mexanusmuol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeiu xiemox. «L{ugposas
K1emKay — ououHgopmamuyeckue mooenu QYyHKYUOHUPOBAHUS KILEMKU.

JleMoHCTpanumn

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

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENApATAX ).

JlabopaTtopnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKUZHEACITEIIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKICTOYHbIE TPUOBI, OJHOKJICTOUHBIC
BOJOPOCIH, APpyrue NpoTUCThl. KOJIOHWAIbHBIE OPTaHU3MBI.

B3auMocBsA3p 4acTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel U
cucteMbl opraHoB. OpraHusM Kak eauHoe 1enoe. ['omeocras.

Tkanu pacreHuil. TuUIBI PacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOJSIINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpPOCHUS,
(GyHKUMNA U PaciofiOKEHHs TKAHEH B OpraHax pacTEHUH.

TkaHu KMBOTHBIX M Y€JOBEKAa. [HIbI )KUBOTHBIX TKAHEW: ANUTEIUAJIbHAs,
COCIMHUTENbHAS, MbIIIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUS, (PYHKIUH W
PACIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T'e€HEpaTUMBHbIE OpraHbl pacTeHuid. Oprasbl U
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.



Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuW ckener. CTpoeHue u
THUIBI COEAUHEHUS KOCTEM.

JIBr>keHue ~ OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&00oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX pacTeHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranne opranu3moB. llorinomeHue BOObBI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHue >XKMBOTHBIX. BHyTpHmosiocTHOE U
BHYTPHMKJIETOYHOE MHIIEBapeHre. [IuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHeEbl
MUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKH. KoxkHOe npixaHue. JlpIxaTenbHas IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOMOHHOE  YCIOKHEHUE CTPOCHUS JIETKMX TO3BOHOYHBIX KWBOTHBIX.
JlpixarenbHas cuCTEMa dYeloBeKa. MeXaHW3M BEHTWDALMM JETKUX Yy ITHUI] U
MIIeKoNUTaomuX. Perymsmus npixanus. JlprxareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrum KpoBooOpauieHus. DBOJIIOLHOHHBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua u €€ peryssnus.

Brinenenne y opranusmoB. Beigenenwe y pacteHuil. Bwinenenue y
KUBOTHBIX. CoOKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. PuipTpanus,
CeKpelrsi U 00paTHOE BcachbIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIACICHUS.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIUTENIBHOW cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (HyHKIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Y YeJIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsI
OakTepuii M WUCTHI MPOCTEHINMUX. 3alUTa Yy MHOTOKJIETOYHBIX PaCTEHUH.
Kyrukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIAThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX NpPOU3BOAHBIE.
3amura opranusma oT Oonesneil. iMmmyHHas cucreMa uenoBeka. Kietounsiii u
TYMOPAJIbHBIA MUMMYHUTET. BpoXa€HHBIH H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. TeopHsi KIOHaNIbHO-celeKTUBHOro ummyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocanmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.



PazgpaxxumocTte u  perymsiuus y  oprauusmoB. Paznpaxumocts y
OJTHOKJIETOYHBIX ~Opranu3sMoB. Takcucel. Paznpaxumocts H  peryiasuus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucrema u pedrekTopHas peryisiius y >KUBOTHBIX. HepBHas
cUCTEMA U €€ OTHEJNbl. JBOJIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexropHas nyra. be3yciioBHbIE U yCITOBHBIE pe(IIeKCHI.

['yMopasibHas perysisiivs M 3HJIOKPUHHAS CHUCTEMa JKUBOTHBIX U YEJOBEKA.
JKenes3pl SHOOKPUHHOM CHUCTEMBI M HUX TOPMOHBL. [IefiCTBHE TOPMOHOB.
B3anumocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpanumn

[Toptper: U. 11. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopocimm», «bakrepumn», «lIpocrenmmne», «Oprassl LIBETKOBBIX PACTEHHI,
«CucteMbl OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembly, «CTpoeHue cTedis,
«CTpoeHre NHMCTOBOM IUTACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurensHas cucreMa», «OHIOKpUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«Ammynuter»,  «KuiieuHonosiocTHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKHBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHne maHapun», «BHyTpeHHeEEe CTpOEHHME HOKIEBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MIIeKOTIUTaOmuX», «HepBHas cucrema yenoBekay, «Peduexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpPOMpENapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIIJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHWil, repOapuu
pacTeHUM pa3HbIX OTACJIOB, BIAXKHBIE [Mpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJOBeKa,
000py1I0BaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKoB Mo AedcTBrEM (GepMEHTOB, 000pYAOBaHUE IS
JEMOHCTPALIMK OIBITOB IO U3MEPEHUIO )KM3HEHHOM EMKOCTH JIETKHX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIESIU TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KUBOTHBIX.

JlabopaTtopHasi padora «/3ydeHue TKaHel pacTeHUN.

JlabopaTtopHas paGora «/3yueHue TKaHel KUBOTHBIX).

JlaboparopHast padora «l3ydeHue opraHoB LIBETKOBOI'O PACTCHUS.



Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  TMOYKOBaHHE, CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHOkeHue. [lonoBbie KieTkW, wiau ramerel. Meio3. Cragumn
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bruonorndecknii cMbICIT
M€I03a M IIOJOBOro Impouecca. Melo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorene3 y uUBOTHbBIX. [10JI0BBIE KENE3HI.
OOpazoBaHue U pa3BUTHE MOJOBBIX Ki1eTOK. Criepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgocenez — 00Ha U3 2nagHbiX nPoodIemM IMOPUOTIOUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
JKUBOTHBIX (Ha mpumepe Jsarymiku). [poOnenwe. Tumbsl  ApoOieHUS.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH NAPOOJICHUS MIICKOIMUTAIOMIUX. 3apOJBIIICBbIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHATbHAS WHAYKIUA).
3akiiagka TIUIaHA CTPOCHUS IKUBOTHOTO KakK pe3yibTaT HEpPaAPXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha >MOpUOHAIBHOE pa3BUTHE PaA3IUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. IlocTomOpuoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOoe 3HAaYE€HHE NPSMOrO0 M HEMPSMOIo
pa3BUTHS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumel pocTta >KUBOTHBIX. DakTOpPHI
peryJisiliuy PoCTa KUBOTHBIX U yesioBeka. CTaauu MoCTIMOPHOHATBLHOTO Pa3BUTHUS
y JKUBOTHBIX U uesioBeka. [lepnoibl oHTorenesa yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne m pasButue pacteHuil. 'amerodur m crmopodur. Meiio3 B
KU3HCHHOM IMKJe pacTeHuil. OOpa3oBaHue cmop B TMporecce Menosa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE W PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJI0JIOTBOPEHME Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl peryiIsiliud OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [IInemas.



Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl OGecmosoro
pasMHOXEHUD», «Pa3MHOXKEHHE XIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3zmHOXeHue ruzipel», «Meio3», «Xpomocombl», «I'amerorenes», «CTtpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HENpsAMOE pa3BuTHe», «Pa3BuTHE MalCKOro xyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pacTeHUI», «KU3HEHHBIN LUK
MOPCKOW  KamycTb», <« JKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
MarnopOTHUKA», «JKU3HEHHBIN TUKII COCHBIY.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMAaTO30HUI0B, MOJIENb «[ MK pa3BUTHS JISTYIIKW.

JlaGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbIsBICHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB Pa3MHOXKEHHUS BBICIINX
pacTeHU».

Tema 11. I'eHeTuka — Hayka 0 HacCJeACTBEHHOCTH W HM3MEHYMBOCTH
OPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp oTeduecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. KonbsrioBa, H. 1. BaBunora, A. H. benosepckoro, I'. JI.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, TUOPHU/IBI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemMoHcTpanuu

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXeMBbI CKPEITUBAHUS.

JlaGopaTopnasi pabGora «J/[po3oduna Kak OOBEKT TI'€HETHUYECKUX

HUCCIIEI0OBaHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Mounorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHgenss — 3aKoH

ennHoo0pa3usi THOPUIOB MepBoro nokojeHus. [lpaBuno nomuaupoBanus. Bropoii



3aKOH MeHaens — 3aKOH pAacIIEeIUIEHUs NPHU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHus. [ unores3a 4ucToThl raMer.

AHanuzupytroniee ckpenBanue. [IpoMeXyToOUHbIi XapakTep HacleJOBaHU.
Pacuienienrie Npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJEeIOBAaHMUS ~ NpHU3HAKOB.  lluTonmornuyeckwe  OCHOBBI  JUTHOPUIHOIO
CKpEILVBaHUSI.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJICJOBAHUE T'€HOB, HApYIICHHE CLETUICHUS MEXIAYy TI€HaMH. XPOMOCOMHAas
TEOPUs HACIIEACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS ToIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBaHnue Npru3HaKkoB, CLEIVIEHHBIX C I10JIOM.

I'enotun kak nenocTHas cucrema. [nerorponus — MHOKECTBEHHOE JACHCTBUE
reHa. MHOXXECTBECHHBIM aJuieiMm3M. B3amMoaelcTBHEe HEaICIbHBIX TI'€HOB.
KommniementaprHocts. Onucras. [lomumepus.

['eHETMYECKMIT KOHTPOJIb PAa3BUTHS PACTECHUM, >KMBOTHBIX M YEJIOBEKa, a
Takke (PU3MOJIOTHYECKUX TPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['enHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTmdyeckue acneKkTbl KOHTPOJIS H
M3MEHEHUS HACJIeICTBEHHOW MH(OPMAIIUU B TOKOJICHUX KJIIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3akoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe HacleIoBaHuEe MPU3HAKOB y Jpo30guibl», «l'eHeThka monay,
«Kapuotunn  dgenmomeka», «Kapuotun apozodwmiby, «Kapuotunm nOTHIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBaHue: MojeNb i JEMOHCTpalMud 3aKOHOB €IMHO00pasus
rUOpUJOB TEPBOrO TOKOJICHHS M PACILEIJICHUS TPU3HAKOB, MOJAENb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOTO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPALlMM CLEIUICHHOTO HACJIEIOBAHUSA INPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «lI3ydyenue pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIIMBaHUA Y IPO30(UIIbD».

IIpakTuyeckas  pabdora  «/3yueHue  pe3yiabTaTOB  AUTHOPUIHOTO
CKPEIMBAHUSA y IPO30(DUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH



B3aumopeiictBue reHotuna u cpeapl npu  (GopMUpoBaHMHM (HEHOTHIIA.
N3meHunBOCTh Mpu3HAaKOB. KauecTBEHHbIE M KOJWYECTBEHHBbIE MPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACIICICTBCHHASI.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuaririoHHbIN
psn u BapuauuoHHas kpuBas (B. Horanmncen). CoiicTBa MOauUKalMOHHON
U3MEHYUBOCTH.

['eHOTMIIMYECKAsT N3MEHUYMBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUITHYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTal[MOHHAs!.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Ipeiesiax OJHOTO BU/IA.

MyTanyMoHHasT W3MEHYMBOCTb. BHIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHIAYUUMPOBAaHHbIE MyTauuu. SnepHsle U
nUToIIa3MaTudeckue Myrtanuu. CoMaTUYecKue W MOJoBble MyTanuu. [IpuduHb
BO3HUKHOBEHUs MyTanuil. MyTareHbl M WX BIHMSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO MPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIO0B B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnon). BuesnepHass U3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, pPOJb DdNUEHEMUYEeCKUX ¢Hakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMO8.

JlemoHcTpanuu

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

Tabmuiet u cxeMbl: «Buasl  um3meHumBOCTHY», «MoauduKamoHHas
W3MEHUHMBOCTEY, «KoMmOuHaTnBHAS W3MEHUHMBOCTEY, «Meiiosy,
«OmonoTBopeHuey, «I eHeTndeckue 3a00JieBaHus YeloBeKkay, « Bumapl Mmytamming.

O6opynoBaHue: XKUBbIE W TepOapHBIC AK3EMIULSIPhl KOMHATHBIX PACTCHH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOU KPUBOM».

IIpakTuyeckas padora «Mytaruu y Apo3o¢unasl  (HA TOTOBBIX
MUKpOIIpenaparax)y.

Tema 14. I'eneTnka 4esioOBeKA

Kapuotun uyenoBeka. MexayHapoAHas mporpamma HMCCIENOBaHUS T€HOMA
yenoBeka. Meronpl  M3ydeHMsT ~T€HETHMKH  YEJIOBEKa: TEeHEaJOTMYECKHM,
OJIM3HEIOBBIH, LIMTOr€HETUYECKUH, MOIMYJISALIMOHHO-CTATUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO



[TI[P-ananu3a. HacnencTtBenHbie 3a001€BaHUs YeIOBEKa. | €HHBIE 1 XPOMOCOMHBIC
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacloyioKEHHOCTHIO.
3HayeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUU T'€HETHUYECKUX
3a0o0yieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «TE€HETHYECKOTO Tpy3a». JTUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMY U XHUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolie cpeabl. ['eneTnyeckas
MPEAPACIOJIOKEHHOCTh YEJIOBEKA K MAaTOJIOTHIM.

JlemoHcTpanuu

Tabnuupl u cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETHUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTukanuss W celeKuus. 3apoXKACHUE CEIEKIMA W JOMECTHUKAILIUU.
VYuenue H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUW. Ponb cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJT
*uBOTHBIX. CopT, MOpoAa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKIIMOHHOM pabOThI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnel KOMOWHAIIMOHHON CCJICKLIUU. HctrwiTanue
npousBoauTeNed MO MNOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP 1O TEHOTHUITY ¢ oMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYPHBIX
dbopm opranusmoB. Vcmonp30BaHNE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomOuHaHTHBIX JIHK 11t momydeHust uicXoAHOTO MaTepurana sl CeJIeKIIUU.

[Tomyuyenue MOJTUTLIIOUIOB. BuyTtpuBnaosas rUOpUAN3aLINSL.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, Wiu ayTopuauur. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
rereposuca B cenekimu. Otmanénnas rubpuausanus. [Ipeomonenne Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENCKIIMN PACTCHUI U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
UX JUKAX pOAWYCH IS CO3MaHUS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2eHeMUYEeCKUMU Pecypcamul CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yeax YIYUUeHUs CYuecmeyomux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8



Mmom yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCAe008AHUL,
nepeoosvix uoell U NepCnekKmueHbIX MexHOI02Ul.

JleMoHCTpanun

[Toptpersl: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmue! 1 cxembl: «LIeHTPBI MPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTypHBIX
pacTeHui», «3aKOH FOMOJOTMYECKUX DPSIOB B HACIEACTBEHHON H3MEHUYMBOCTHY,
«Mertonpl cenexuumy, «OTnanéHHas ruopuanzanusy, «MyrareHes».

JlabopaTtopHast padora «/3ydyeHne cOpTOB KyJIbTYypHBIX PACTEHUN U IOPOJ
JOMAIIHUX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnueckas padora «lIpuBnBka pacTteHUN».

IKckypeust «OCHOBHBIE METOABI M JIOCTHMIKEHHUS CEJIEKUUH PAaCTEHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJI0rUs U CHHTETHYECKAsA OMOJIOT U

OOBeKThI, UCHOJb3yeMble B OHOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. Tpagunuonnas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOJIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAEnHe. Mukpoouosornueckuii cuHte3. OOBEKTbI MHUKPOOHOJIOTHMYECKHUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

CoziaHre TEXHOJOTMi U MHCTPYMEHTOB ILIEJICHANPABIECHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIBbIO ITOJYy4YEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEUAOIIHNECs B MPUPOIe OMOCUHTETUYECKUE TTYTH.

Kinerounasa unxeHepusa. MeTonbl KyJlbTypbl KIETOK W TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©W  COMaTHUYECKHM
smOpuoreHe3. lcmonb30BaHue TrarioMOB B CEJEKUWU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX aumumen. Hcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KIIOHUPOBAHUE KMBOTHBIX. METON TpaHCIJIAHTAUHUU SJEP KIIETOK.
Texnonocuu 0300p06IeHUs, KYbMUEUPOBAHUSL U  MUKPOKIOHANIbHO20
DPA3MHOJICEHUS CEeNbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpoOMOCOMHass W TeHHas HHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXXEHEPUH.
DKOJOrHYeCKHEe U AITUUECKHUE TPOOIIEMbI T€HHOWM NHKEHEPUH.

Menuuunckue 6uorexHonoruu. [loctrenomuas mudposas meaununa. [TLP-
JUarHocThKa. MeTaOOJOMHBIM aHajau3, TEHOLIGHTPUYECKUM aHaliu3 MpoTeoMa



YEJIOBEeKa JUIsl OLICHKM COCTOSIHUSL €ro 3J0poBbs. M CHonb30BaHHWE CTBOJIOBBIX
KiIeTok. TapretHas Ttepanus paka. 3D-OmommkeHepus nns  pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTMH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoJauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIUIIVHBI.

Co3nlaHre BEKTOPHBIX BAaKIMH C LEJIbI0 00ecnedeHHs] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyautened OPBU, ycTaHOBiIE€HHE MOJIEKYJSPHBIX MEXAHH3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHKEeHepUs», «I eHHass HHKEHEPUs».

JlaGopaTopHas padora «/3ydeHne oObeKTOB OUOTEXHOIOTUNY.

IIpakTnyeckas padora «llosrydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWIIAs MPOU3BOJUTENIBHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxxneHue W pa3BUTHE 3BOJIOLMOHHBIX NpEACTABJICHHUN B
OnoJIoruu

OomonnoHHas tTeopus Y. [apBuna. IIpeanochUlKM BO3HUKHOBEHUS
napBuHusMa. JKu3Hp 1 HaydHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1me cuitel 9BOJTONUK BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHuW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun dBonmonuu (CTI). HeltpanbHas
Teopusi 3Boitonuu. CoBpeMEHHas JBOJNIOIMOHHAS  OuoJoTHA. 3HAYeHHE
HBOJIIOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdemMoHcTpanuu

[Toptpetsl: Apuctotens, K. JInnnen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xkuBoi mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
IPUCIIOCOONIEHUI Yy pacTeHHd M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapuipyta nytemectBus Y. lapsunay, «Haxonku Y. lapsunay, «Dopmbl 60pbObI
3a cymectBoBaHuey, «lloponabr romy6eit», «MHorooOpa3ue KyIbTypHBIX (POpM
KarycTb», «[lopoabl qoOMalHUX )KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BHUJIOB



(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBHXKYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJTFOLII.

Tema 2. MuKpoIBOIIOLMA U €€ Pe3yJIbTATHI

[TonmynsAnus Kak 3JIEMEHTapHas €IMHULA 3BOJOLHHA. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl HoOmyssiuuid. M3meHeHue
reHooHAa TOMYJSIUM KaK d3JIEMEHTAPHOE HBOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitnoepra.

OnemeHTapHble (HAKTOPHl (IBUXKYIIUE CHUJIbI) 3BOJIOLUMU. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyvaliHble
HEHaNpaBJEHHblE W3MEHEHMsI 4YacTOT ayiesied B Homymsiuusax. O@dext
OCHOBatTesl. JDpgpexkm Oymuvinounoco eopaviwika. CHUMCEHUE 2eHemuyecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexkma Opetigha cenog 6
oonvuux u  manlx  nonynayusx.  Mwurpanuu.  V3onsauys  TOMYJISIIH:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMOJI0ruuecKast (penpoyKTUBHAs).

EctecTBeHHBIII 0TOOp — HampaBisitoIMil  (Qaktop 3Boaouud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIHUWA, CTAOWIM3UPYIOLIUNA,  pPa3pbIBAOIIMMA
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUH.
Bo3HuKHOBEHHE  MpUCNOCOOJEHU y  opranu3sMoB.  Apomopdo3sl U
uanoanantauuu. Ilpumepsl npucnocoOieHuil y opraHu3mMoB: MOp(OIOrHYECKue,
¢uznonornyeckue,  OMOXUMHYECKHE,  moBeaeHuYeckre.  OTHOCUTENBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BugooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIOIMU. M3o0msiius — kitodeBor (aktop BuaooOpazoBanusa. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIoOnIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl (GOpMHUPOBaHUS OMOJIOIMYECKOTO pa3HOOOpa3usl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHHsi OMopa3zHooOpaszusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMapa3sUTOB U UX
X0351eB. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBHOBI C HEl.

JdemMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, 2. Maiip.

Tabmunplt u cxembl: «MyTallMOHHAass HW3MEHYUBOCTEHY, «llomymsimonnas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymiue
CHJIBI 3BOJIOLUNY, «IKOJIOTMUEcKas W30S MOMYyJIAUUNA CeBaHCKON (dopenmy,
«['eorpapuueckass M307ALUS  JIUCTBEHHULBl CUOUPCKOM U JTMCTBEHHMIIBI



naypckoin», «IlomysiiuoHHbIE BOJTHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY, «Cxema
JEHCTBUSL €CTEeCTBEHHOro oTOopay, «PopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«MBnycrpranbablii MenaHnu3mM», «JKuBble UCKomaemble», «[IoKpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusmnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB u €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Buupl-nBoHUKN», «CTpyKTypa BUAa B
npupone», «Crnocodsl BUI0o0OpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BUAOB JaHMABIIICH», «DKOJIOrMUYECKOEe BUI000pa30BaHUE BHUIOB CHUHUID),
«ITomumnouasl pacTeHuit», «KamyctHo-peneunblii ruopu.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, Uydelia MTUL U
3BEpell C MNpUMEpaMH Pa3IMYHBIX MPUCHOCOOJEHUN, 4Yyuyenaa NOTUI U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUM OJM3KUX BHUIOB, 0OpPa30BABIIMXCS
Pa3IMYHBIMH CIIOCO0AMU.

JlabopaTtopuasi paGora «BblsiBIeHHE H3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlabopaTtopnass  pabora  «lIpucmocoOneHuss  OpraHu3sMOB UM HUX
OTHOCHUTENIbHAS LEIECO00Pa3HOCTDY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB 1O MOP(OIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOuMs U €€ pe3yabTaThbl

Metonbsl W3ydeHUS MaAKpO3BOMIOLMHU. [lalleOHTOJIOrMYECKUE  METOMBI
u3ydyeHus oHBomouuu. IlepexomHsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yueHus sBoironuu. CpaBHeHHE GIIOpBl U
(dbayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduueckue oOnactu 3emiu. Buuasbi-
SHAEMUKHU U PEIIUKTHIL.

OMOpPHUONIOrHYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYISpHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE  METOJbl  W3Y4YEHUsS  HBOJIIOIUU.
['omonornynbie reHbl. COBPEMEHHBIE METOMABI MOCTPOCHHS (PUIOTeHEeTHUYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MyTallH U 3BOJIFOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuia) dBOIOIUU. [Ipunyun cmenvl QyHKYU.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
HBOJIIOLIMH.

JleMoHCTpanun

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



Tabmuipl U cxembl: «OUIOTEHETUYECKUHN Pl JIOMIaIN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepel»,  «Cteronedansry, — «Punmoduth»y,  «CemMeHHBIC
nanopoTHUkn», «buoreorpaduueckue 30HB 3eMin», «Jllpelid KOHTHHEHTOBY,
«Penukth», «HauanbHble cTaguu 3MOPHUOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe, «PyIuMeHTHD»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI dYelloBeKa M IUMMaH3ey», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OOopyznoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISIKA T'OMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HaydHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcnepMusi. JloHaydHble IPEJCTaBICHUS O 3apOXKJICHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOKICHU )KU3HHU U €€ onpoBepxkeHue onsiraMu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxienne >xM3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reosoruyeckasi) JBOJIOIHUA. XHUMHYECKas HdBOIIONUSA. AOHOICHHBIM CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Onapuna, runore3a nepBuyHoro oyiaboHa Jlx. XomnaeitHa, TeHeTUYECKasl TUIOTE3a
I'. Ménnepa. Pubosumbl (T. Yek) m runoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ u3ydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosorus u e€ w™eronpl. OTHOCUTENbHAs U aOCOJIOTHAs
reOXpOHOJIOTHS. [ €0OXpOHOJIOrMUeCKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.

HauvanbHbie 3Tanbl opraHudeckord HBOMOUMU. [logBIEeHHE H HBOTIOLUA
NEPBBIX KJIETOK. DBOJIOLHMS MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomatonuTtsl. [IpokaproThl 1 3YKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl HBOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBiieHue CIOpOBBIX pacTeHUN U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. lIpomcxokaeHue IBETKOBBIX
pPaCcTCHUM.

OCHOBHBIE 3Tambl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
XKUBOTHbIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOZAE. DBOIIOLUS MO3BOHOYHBIX.



[Tpoucxoxnenne amuoOuit u pentuanid. [IporcxoxaeHne MICKONMUTAOMUX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OeCrO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMje MO ’paM W MEepUodaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaiiHO30M. OOm@as xapakTepucThka KiIuMara U
reOJIOTMYECKUX IponeccoB. llosBiieHHE M pacuBET XapaKTEPHBIX OPTraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIMSHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MPOUUIOro. IIpuynHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobnema coxpanenust 6uopazHooOpaszus Ha 3emiie.

CoBpeMeHHas cucteMa opraHudyeckoro mupa. [lpuHuumnel kmaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTAaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnasmanuanwy, JI. Tlactep, 1. . Meununkos, A. U.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuupe u cxemsl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YYCHHIO CaMO3apOoKIeHMs XKu3HW», «Cxema ombita C. Mmmepa, I'. HOpn»,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN», «['€OXpOHOJIOrMYecKas — IIKajiay,
«HauanpHble 3Tarbl OPraHUYECKO IBOMIONUNY», «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuBoW mnpupoab», «CTpoeHue BUpPYCay,
«Apomopdo3sl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApomMopdossl KUBOTHBIXY», «lIpocteitmme», «KuedHononocTHbeY,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItuuspy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXxeuckou spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne Xu3HU B
MaJIE030MCKOMN 3pey, «Pa3BuThe KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: TepOapuud pacTeHUM pa3IUYHBIX OTACJIOB, KOJUICKIIUU
HACEKOMBIX, BIIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUH
UTJIOKOXKHMX, CKEJIEThl T[MO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTULl U 3BEpeu,
KOJUICKIIUM OKAaMEHEJIOCTEM, MOJIE3HBIX MCKOMAEMBIX, MYJBKH OPraHUYEeCKHUX
OCTaTKOB OPIaHU3MOB.

BupryanbHaa  sa0oparopHas  paGora «MoaenupoBaHUE — ONBITOB
Mumnnepa—tOpu no u3ydeHnro aGHOreHHOTO CHHTE3a OpPraHMYeCKUX COSMHEHUN B
NEPBUYHOI aTMocdepe».

JlabopatopHass padora «/I3ydyeHHEe M OINHCAHHE MCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).



IIpakTuyeckas padora «l3ydeHue OCOOEHHOCTEH CTPOECHUS pPaCTEHUM
Pa3HBIX OTAEIIOB).

IIpakTnyeckas padora «M3yueHue oCOOEHHOCTEN CTPOEHUS MMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOTeHe3

Pa3znensl n 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUU YesoBeKa. PemurunosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUU.

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMUA. CHCTEMATHYECKOE MOJ0KEHUE YETOBEKA.
CBuzerenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHUTENIBHO-
MOpPGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeka OT KUBOTHBIX. [IpsIMOXOKIEHNE U KOMIUIEKC
CBSA3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE IrOJIOBHOTO MO3ra U BTOPOW CHTHAJIbHOU
CUCTEMBI.

JIBrkymne cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOTrHYeCKUe, COL[UaIbHbIE.
CooTHoLIEHNE OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OCHOBHBIE CTaJMM AHTPOIOreHe3a. PaHHHME 4YenmoBEKOOOpa3Hble O00€3bsSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
J0Jiei. ABCTPaTONUTEKN — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
W3TOTOBJICHUS OpyAul TpyAa. YeloBeK NMpAMOXOASAIIMNA U NEPBBIM BBIXOJ JIOJAEH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuilt — oOmMA  MpenoK
HEaHJEPTAIBCKOTO YEJIOBEKa M YEJIOBEKa pasyMHOro. YenoBek HeaHIepTaIbCKUI
Kak BHJ JIFOJEH XOJOAHOTO KiIMMara. YeloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpeaenamMu Adpuku.
[TameoreneTrka u NajgeoOreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO ueJioBeKa. EcTecTBeHHBIA OTOOp B MOIMYJISIUAX
yenoBeka. MyTanvoHHbBIN Tiporiece u moauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. lloHatue o pace. boiblime pacbel: e€BponeouIHas
(eBpaswmiickas),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOWIAHAsS
(a3maTcko-aMepuKaHCKas). BpemMs M ImyTH paccelieHHs 4YelnOoBeKa IO IJIaHETE.
EnuHcTBO  4yenmoBeweckux — pac. HaydHass  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCIOBUSIM OKpYXKArOUIEH Cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuruimHapable  MeToAsl B ¢u3mdeckoi  (OMOIOTHYECKON)
AHTPOIOJIOTMM.  DBOJIOLUHMOHHAS  AHTPONOJIOTHS W MAaJCOAHTPONOJIOTHS



YEJIOBEUECKUX NOMyJsiUui. bruocoluanbHble MCCIIEOBAaHUS MPUPOAbI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpertsr: Y. HapBuHn, JI. Jluku, 4. . Porunckui, M. M. ['epacumos.

Tabnuubl u cxembl: «MeToJIbl AaHTPONOJIOTUNY, «['0JOBHOM MO3I YEJIOBEKaY,
«YenoBexkooOpa3Hbie 00€3biHb, «CKeNeT YeIoBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYyIIME CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(POJIIOTUYECKUMU U OHMOJEHCKUMH CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢doTtorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJI0BEKa, MOJIEIb
yepena 4YejloBeKa M 4Yepena IMIMMIIAH3€, MOJENb KHCTH YEJNOBEKA W KUCTHU
HIMMITaH3€, MOJENH TOPCA MPEAKOB YEIIOBEKA.

JlaGopaTopnass padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKA, CBSI3aHHBIX C MPSAMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY Karollei cpeaoi

3apoxaeHne U pa3Butue skojoruu B Tpyaax A. I'ymGonbara, K. @. Pynbe,
H. A. CeseproBa, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
sK0oJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metonbl 3kosoruu. lloneBble HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHHEe B HKOJIOTMU. MOHUTOPHUHT
OKPYXAaIOIIEeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI0OAIbHBIN.

3HayeHUE OKOJIOTMYECKUX 3HAHUM IS 4YeJIOBEKA. DKOJOTHYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBS3€M YeNOBEYeCTBA C NpUpoaoi. dopmupoBaHue
DKOJIOTHYECKOHN KYJIbTYPbI U 3KOJOTUYECKOM IPAMOTHOCTH HACEJICHUSI.

JdemoHcTpanuu

[Toptpetsr: A. I'ymb6onbar, K. ®@. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skxonorun», «Metoasl skonorun», «Cxema
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBI».

JlaGopaTopHuasi padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl 1 cpefa oOMTaAHUS



Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHE, aHTpOTOreHHbIe. O01ue
3aKOHOMEPHOCTH JEUCTBHUS 3Kojormueckux (axrtopos. [IpaBuno munumyma (K.
[npenrens, 0. JInbOux). TonepaHnTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak sKosornueckuit ¢akrop. JleiicTBue
pPa3HBIX YYACTKOB COJIHEYHOT'O CHEKTpa HA OPraHU3Mbl. DKOJOTMYECKUE TPYIMIIbI
pacTeHHil W >KUBOTHBIX IO OTHOIICHUIO K cBeTy. CHUrHaibHas pojb CBETAa.
DOTONEPUOIU3M.

Temneparypa kak oskojormdeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenuss pacteHuili K
noJiiepKaHuo BogHOro OanmaHca. Knaccudukanusi pacTeHHM MO OTHOILEHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
IyOMHHAsT  MOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  (PU3NKO-XMMUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrocoOiieHus OpraHU3MOB K
YKU3HU B pa3HbIX Cpelax.

buonornueckne putMbl. BHemHne u BHyTpeHHUME pUTMBI. CyTOYHBIE H
roJuYHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM M3MEHEHHSIM
YCIIOBUU KU3HU.

Kusznenusie Qopmbl opraHu3MoB. [loHsiTHe O >KHU3HEHHOW (Qopme.
JXKuzneHnHble POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHUE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOMOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa KU3HU.

buotnueckue  daktopel.  Bumbl  OMOTHYECKMX ~ B3aUMOJICUCTBHIL:
KOHKYPEHLHUs, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepamus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpodpuueckue
B3aUMOJECUCTBUS  (TomuYeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYILECTBOBAHHMS OpPraHU3MOB B cCpefe
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JemoHcTpanuu

Tabnuiel U cxembl: «IKojoruueckue ¢akTopb», «CBETOBON CHEKTPY,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «TennoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOTMYECKUE alanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHu3MOB», «bHOJIOrMYECKHEe PpPUTMBIY,
«Kuznennole  ¢opmbl  pacteHuit», <« KuszHeHHble (QOpPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jieca», «Llenun



nuTaHus», «XumHuyecTBo», «llapasutusm», «Konkypenuus», «Cumo6mu03»,
«KomMmeHncanuzm».

O6opynoBanue: repbapund pacTEHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSIHUIO Pa3IUYHBIX SKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TEHEIIOOMBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIE PACTEHUS, repOapuy U KOJJIEKIUN TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHHM, dydesla NTHUI] U 3Bepel, repdbapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIII, KOJUJICKIIMHU >KMBOTHBIX, OOUTAIONINX B Pa3HbIX cpeax,
repbapum M KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJalOMIUX dYepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH XU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUICKIUU
KUBOTHBIX, YYACTBYIOIIMUX B PA3JINYHBIX OMOTHUECKUX B3aUMOJIEUCTBUSAX.

JlaGopaTopnass pabGora «BplisBIeHHE NPUCIIOCOONEHUA OPraHU3MOB K
BJIMSIHUIO CBETa» ¢ MpUMeHeHHeM unu@posoii sadoparopun RELEON,uenTpa
«Touka pocra»

JlaGopaTopnasi paGora «BbIABICHUE MPUCTIOCOOIECHUN OPraHU3MOB K
BIIMSHUIO TEMIIEpaTypbl» € TNPHMEeHeHHeM uHUPpPoBoi Jdadoparopuu
RELEON,uenTpa «Touka pocTa»

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
pa3HbIX MECT OOMTAHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJISAIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKHU  TIOIYJIALMH. [Monynsimua  kak
Oounonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHbEPOB U
0coOeHHOCTEW OMOJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTENW MOMYJIALMU: YUCIEHHOCTb, IUIOTHOCTb,
BO3pAacTHasi M TMOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUS.

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JlnHamMuka nonysiAanua U e€ peryssnusa. buoThueckui moTEeHLManl IOIYJISALNH.
MopaenupoBaHue IMHaAMUKH NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBble BbDKMBaHUSA. Perymnsius YWCICHHOCTH TMOMYJAIMA: poyib (PaKTOpoOB,
3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUIOB (I- 1
K-cTparerun).

[lonarue o0 sKoJOTMYECKON HUIe Buaa. MectooOuTanue. MHoroMmepHas
Mozenb dkosormyeckon HumM [k .M. XatumHcona. Pa3zmepsl skosormdeckon
Humy. [loTeHnnanbHas U peanu3oBaHHas HALIN.

Bun kak cucrema nomynsiquid. Apeansl BUAOB. BHIBI M MX >KH3HEHHBIE
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.



3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid KUBOTHBIX. buosorunueckue
WHBa3UM YyKEPOJIHBIX BUJOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnomyssiiiuun», «Bo3pacTHble  NMHUpaMUJIbI
nonyysiiun», «CKOPOCTh  3aceleHusi MOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opraHuzMamMun», «Mogeib 3kosiornaeckor Humu k. M. XatauHcoHay.

O6opynoBanue: repdbapun pacTeHUH, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucmocoOneHuss ceMsH  pacTeHHUH K
pacCeNCHUIO».

Tema 9. Ikos0rust co001IECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBA3u MEXIy
OopraHu3MaMH B OUOIIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencinu). dyHKIMOHAIBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3k0ocucTeMax. KpyroBopor BelIeCTB U IMOTOK SHEPTUU
B OKOCHUCTEME.

OCHOBHBIE  TIOKa3aTelIM  JKOCHCTEMBbL. buomacca HW  MNPOIYKIUA.
DKOJOTUYECKUE TUPaAMU/IbI YK CEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnnmakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCMEMbL MOpell U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, cmeneu, nyCmoltb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuwns
MEK]Ty aHTPOIIOTEHHBIMU U MIPUPOJHBIMHU IKOCHCTEMaMHU.

VYpb6o3kocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opopackas
dbnopa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonornyeckoe u
X035MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
skocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhukamopos (Kirouesvix
61008) 8 pyHKkyuonuposanuu sxocucmem. IlepeHOC SHEPTUU W BEIICCTB MEKIY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIMOTE€HHBIX BO3JICHCTBUH.



Mexanuszmbl 6030€lLCMBLs 3a2p}l3H6Huﬁ PA3HbLX munoe Ha
Cy60p2aHu3MeHHOM, OPCAHUSMEHHOM, NONYJIAUUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl IKOoJlI02Uu4ecKoco HOPMUPOBAHUA AHMpPONOSEHHO2C0 8030€eliCmaEUsl.
MCTOI[OJIOI‘I/ISI MOHHUTOPHHI'Aa CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX 3KOCHUCTCM.

JdeMoHCcTpaMu
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OuoleHo3a»,  «OKocHCTeMa

HIMPOKOJUCTBEHHOTO Jecay, «IKOCUCTeMa XBOWHOIO Jiecay, « OyHKIMOHAIbHBIC
Ipynibl OpraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMUIA YUCEID,
«JKoNIOTUYECKasl MUpamMua OuoMacch, «IKOJIOrHUecKasl MUpaMua YHEPTHI,
«O0pazoBanue 6osotay, «IlepBuuHas cykueccus», «BoccTaHoBIIeHHE jeca Mocie
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
SHEPruM B arpoueHosey, «[Ipumepsl ypboskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepel, repdapuu KyJIbTypHBIX U AUKOPACTYIINX PACTCHU, aKBApUYM KaK MOJIECTh
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypoo3KOCUCTEMBD».

Jlabopatopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX IKOCHCTEMAX).

IKCKYypcusi «IKCKYpCHsl B TUIIMYHBIM OMOreoieHo3 (B 1yOpaBy, OEpe3HsK,
SJIbHUK, Ha CYXOJI0JIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «IDKCKYpCHUsl B arposKOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buochepa — oOuiernnanerapHas 000J0o4Kka 3€MJIM, T/€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpejcTaBieHuil o ouochepe B Tpymax . 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ cocran. JKuboe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUsA Onocdepbl. OcobeHHOCTH OHMochepsl Kak
rJ100aJIbHOM 3KOCHCTEMBI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKHE IUKIIBI (YIiiepoaa, a3oTra). PUTMUYHOCTE sSIBIEHUM
B Onocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTEeNH, CABAaHHBI,
MyCTBHIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhs. Kimmmar, pacTUTenbHbIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
onochepHbIX PYHKIIUM.



JleMoHCTpanun

[Toptpetsi: B. Y. Bepuanckuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoaey,
«KpyroBopoTr yrnepoga B mpupone», «KpyroBopor kuciopoma B IPHUPOIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymmny, «KinMarnueckue
nosica 3emnny», «TyHnpay, «Taitray, «Cmemanusiii gecy», «llIupokonrcTBeHHbIN
necy, «Crenby, «CaBanHay, «Ilyctbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arpssHeHre BoO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOUW cpeapl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KIMMara.

AHTpOIIOT€HHOE BO3JICIICTBUE HA PACTUTEIBbHBIA M KUBOTHBIA MuUp. OxpaHa
PaCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE NPUHIIUIBI OXPAaHBI MPUPOIBI.
Kpacaesie xHuru. Oco0o oxpansemblie npupojanbie Ttepputopun (OOIIT).
borannyeckue casibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSL UYEIOBEUECTBA W MPUPOIBI.
PanronanpbHO€ ~ MPUPONOMOJIL30BAaHME M COXpPaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIIME 3aKOHOMEPHOCTH TJ00ATBHBIX HSKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butrie METOJIOB MOHUTOPUHIA PA3BUTHUS ONACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemmuvie uccreo008anus nepexooa K pecypcocbepezarowiell u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneyugaroujue O00Cmyn K
uHgopmayuu no  cocmoAHul0 OMOENbHbIX U008 u Ikocucmem. (OcHoBbI
IKopeadbuIumayuu dKocucmem U cnocooos 060pvObl ¢ OUONOBD EAHCOCHUAMIU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocdepb»,  «3arps3HEeHHe
ruapocdepb», «3arpsizHeHue 1ouBb», «llapHukoBbll  3dpPexT», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUNY, «MOJEIN YIIPABIIEMOIO MUPAY.

O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI 11O
BUOJIOI'NN HA YPOBHE CPE/JTHEI'O OBIIETI'O OGPA30BAHUSA
JINYHOCTHBIE PE3YJIBTATBHI



®I'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHUS
OOyYarOIMMHUCST TPOTPaMM  CpeIHEro o00Imero o0pa3oBaHUS: JUYHOCTHEIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaAMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHHIO, Haauyue Mmomusayuu K OOy4eHHUIO  OHMOJIOTHH,
yeleHanpaeienHoe passumiue BHYTPEHHUX YOEKIECHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OHUOJIOTHYECKOIrO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH [I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa3OBaHUs, Haauyue  NpPAa8oOCO3HAHUS  SKOJIOTHMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B E€IUMHCTBE Y4YEOHONW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUJIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3HUIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJIOBEKY TpyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOrO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJICTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JACATEILHOCTH B MPOIIECCE pealiv3allid OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3HMIIMIO TI0 OTHOIICHHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaXXIaHCKOU HUJIECHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IIE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIEIUIO U AMSITHUKAM MPUPO/IBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUUECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMAHUE YMOIMOHATBHOTO BO3ACHCTBHS )KUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJIICHHE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:



MOHMMAHUE W peaju3anus 3J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUICMEHWYECKHX TMpPaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHWE I1EHHOCTU TMPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KypEeHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPY/AY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

TOTOBHOCTh K AaKTUBHOW JESATEILHOCTH TEXHOJOTMYECKOW U COLMAIBHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HMHTEpPEC K pa3Iu4HbIM cepaM MpodecCUOHATIBHON NEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiei npodeccu U peaM30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOIIEH CPEJIbI;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed uX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHUS M YyMEHUs TpU pelieHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
NPUPOAOINOIb30BaHUEM  (COONIOZEHME  TpaBWi  TOBEACHUS B  MPUPOJE,
HalpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHS B DKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEMNpUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXNKaKOUIEH
MPUPOJIHON Cpelie, YMEHHE IPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHE
MOCJIE/ICTBUSI PEANPUHUMAEMBIX JCHCTBUN U MPENOTBpallaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM



MPAKTUKE, TOTOBHOCTU K YYaCTUIO B IPAKTUUECKOMN ESITEIHbHOCTH 3KOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U YMTATEIBCKOM KYJIbTYphl KakK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKku OUOJIOTUM KakK HayKd, OCO3HaHUs €€ poJu B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUSI 00 OKpYKAIoleM MHpPE KaK O €AMHCTBE IMPHUPOJIbI, YeJOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW IMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHMOJOTHMUECKUX 3HAHUM B IENIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE Jie7aTh OOOCHOBAHHBIC 3aKJIFOUCHHMs] HAa OCHOBE HAy4dHBIX (DAKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW MO OWUOJOTUU B
COOTBETCTBHHU C KM3HEHHBIMH NOTPEOHOCTSMH.

METANIPEJMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOTO mpeameTa «bruomorus

BKJIFOYAIOT: 3HAYMMbIe i1  (OPMHPOBAHUS MHUPOBO33PEHUS OO0YyUYaAIOIIHMXCS



MEXIUCHUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKaoIIne
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeHU(HUKY METOJ0B TO3HAHUS,
UCITOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs, SBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJOBaHME,  HAONIOJIEHWE, U3MEpPEHHE, OKCIEPUMEHT U  Jpyrue);
yHHUBEpCaJbHble Yy4eOHBbIC JIeHCTBUS (TO3HABaTelbHbIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
IPaMOTHOCTH M COLUMAJIbHOM KOMIETEHIIMM OOYyYaroIIMXCs; CHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCHUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCAJbHble ydyeOHbIE JIEHCTBUS B
ITO3HABATEJIbHON U COLUAIIBHON MPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanusi y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEUCTBUS, PEryJISTUBHbIE YHHUBEpCAJIbHbIE Yy4e€OHbIE JCHCTBUS, COBMECTHAs
NEeATEIbHOCTb.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENIbHO  (OPMYyJIMpOBaTh M aKTyaJlM3UpoBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIIUU, 000OIICHUS), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH MOHATUSMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUSI (DAKTOB U SIBJICHHM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH M NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYUIECTBEHHBIX CBSA3€M M OTHOIICHHN B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a
TaKK€  NPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALMOHHBIX UCTOUYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUIN AEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIET0BATEIbCKHE ICHCTBHUS:

BJIAJI€Th HABBIKAMH y4E€OHO-MCCIIEOBATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHNUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAllUU, MPEeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIN TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMN,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEIICHUs, HaXOAUTh APTYMEHTHl HJisl J10KAa3aTelIbCTBA
CBOMX YTBEPKJICHH, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsM, OLIEHUBATH PUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIM MOUCK TMEpeHOca CPEeNCTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjiaraTb OPUTHMHAIBHBIE MOJIXOJbl M pELIEHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;



dbopMynIupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOIbI MPH MOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMANbHYIO  (OpMYy  NIpEICTaBIICHHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyyHBIM S3bIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJIIHOCTH;

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

OByaeHue yHMBEPCAJIbHBIME KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KHU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJACOBAHHOCTH IO3HIMKM JPYIMX YYaCTHHKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMAaTUKYy W METOJIbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacrpenenartb pojid ¢ YYETOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIAEU C TO3ULIUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIsl BBIABICHUS MpoOJIEM U HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENLHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUTCHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieNiaTh OCO3HaHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIMPOKOW JpyAULUMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TO3HABATEIbHONW  pediekcun KaKk  OCO3HaHUS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PUCKUM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYIMX @pPU AaHAIW3E pEe3yIbTaTOB
JEATEIIbHOCTH;



3) mpuHsiTHE ce0sl U APYTUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIu3€ pe3yJIbTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKHU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pPE3YNBTATBl OCBOECHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  o0yueHuss — oOydammuxcs  Owojmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HaYyYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIPETALMN U NPEOOPa30BaHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX NMPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuUTyanusx. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

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

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OUOJIOTHUECKHE TEPMHUHBI U TOHATUA (KHU3Hb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKUE TEOPUHU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHocth T. Moprana), yuenus (H. WM. BaBunoBa — o wuentpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHW#),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. H. Basuiosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0/IEHHE, SKCIIEPUMEHT);

yYMEHUE BbIICIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOSHUSI OPraHOB U CUCTEM



OpPraHOB pAacTEHUl, >XUBOTHBIX, YEJOBEKa, MPOIECCOB >KU3HEAEATEIHLHOCTH,
IPOTEKAIOIIMX B OpPraHU3Max PAacTeHUM, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKHUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAIlEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOpUOTreHe3a, MOCTIMOPHOHAIIBHOTO Pa3BUTHUS,
pa3MHOXKEHUS,  WHIUBUAYaJbHOTO  pa3BUTHS  opraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3M MEXKIy OpraHOMJAaMH KIETKH U HX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (QYHKUUSIMH, MEXKITY
OpraHaMM M CHCTEMaMU OpraHOB Yy pPAacTEHMi, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSME, MEXAYy CHCTEMaMd OPraHOB M HMX (PYHKIHMSIMH, MEXIy >TalmaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
3TallaMu SMOPUOHAIILHOTO Pa3BUTHUS, T€HOTUIIOM MU (DEHOTHUIIOM, (EHOTUIIOM HU
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BBISBISATH OTIWYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl JOKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTh OMOJIOTUYECKUE 3a]]a4H, BBISBISATH TPUUYNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU U SBICHUSMU, I€TaTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHH IOJIyY€HHBIX PE3YJIbTaTOB;

YMEHUE BBIMOJHATh JIA0OpAaTOpHBIE M MpaKTUYeCKHe paboThl, cOOI0ATh
npaBuiia npu padboTe ¢ ydeOHBIM 1 J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, TMPOBEPATH WX OSKCIEPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
pe3yJbTaThl U eNaTh BBIBOJBL;

YMEHUE Y4YacTBOBAaTh B Yy4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAayYHBIX OOIIECTB, H
nyOJIMYHO  TPEACTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OILICHHBATh JTUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIEIOBaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAMpPaBICHHOEC W3MEHEHHWE T€HOMa U CO3/JaHHe TPAaHCTCHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO34KCTBA, MUILIEBOM MPOMBIIIIICHHOCTH, YIIyOIsITh MO3HABATENIbHBIHI
WHTEpEC, HAIIPaBJIECHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u



OpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsSX CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO OOpa30BaHMUS.

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

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBl MHpA, B TMO3HAHWM 3aKOHOB MPUPOALI U PEIICHUU HSKOJIOTHYECKHUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
MPUPOAOIIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILECHUS K MPUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOW OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUcCTeMa, Ouocdepa), OHOIOrHUYECKUE TEOPUU
(aBosmtoniuonHas Teopus Y. JlapBuHa, CUHTETHYECKAs TEOPHUS SBOJIIOIUHN), YUCHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHusx 3Bontouuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma . Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbI DHEpPruM), rumnoressl (rumore3a «vupa PHK» V.
['unGepra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOTO  IIO3HAHMS,
UCITIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS H
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHUE BBIJICTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIONIETO, IBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJIONaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pA30BaHUS, BIUSHUS JABWKYIITUX CHJI SBOJIONMN HA TEHO(POH] TTOMYJISAIINH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpelie OOMTaHMsI, YepeJOBaHUsl HAIllpaBJICHUN
HBOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaMU Pa3JIMYHbIX IKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX



CUCTEMATUYECKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAHUS, CAMHCTBA
YeJIOBEYECKUX pac, HEOOXOIWMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 33]Ja4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SIBIICHUSMU, IeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAaKTUYECKHUE padOThI, COOIHOAATH
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencrBamu, GOpMYIHpPYs I1€Jb KCCIEIOBAaHUSA, AHAIMU3UPOBATH TMOJYyYCHHBIE
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOruw,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  IOJIYYCHHBbIE  pe3yJbTaThl HAa  YYECHHUYECKUX
KOH(epeHUusIX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
M YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
ri100aapHBIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccHoHaTbHON
NEATETLHOCTH B 00JIAaCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONL30BAHMS, MEAUITHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBIIIUICHHOCTH, YIIyONATh TO3HABATENBbHBI WHTEPEC, HaINpaBIECHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm U MPOJOJIKEHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No Koan4yecTBO 4acoB JIeKTPOHHbIE
n/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Konrpoabubsie  IIpakTuyeckue (uudposBbie)
1 Bceero paﬁoTu paﬁoTu 06pasoBaTeﬂLHLIe
pecypcsl
1 buonorus xak Hayka
2 JKuBbIC CHCTEMBI M X U3y4YEHHUE 0.5
3 buonorus kieTku 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10
3) Crpoenrie u GyHKIUHU KICTKA
6 OOMeH BellecTB U MPEeBpallleHUue YJHEPTUU B KIIETKE
7 Hacnencreennas nadopMarus u peanu3anus e€¢ B KIETKES 0.5
8 JKU3HEeHHBIN UK KIETKH 1
9 Crpoenrne u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U U3MEHYMBOCTU 5 05
OpTaHU3MOB
12 3aKOHOMEPHOCTH HaCJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'enernka yenoBeka 3 1
15 Cenexuust OpraHu3MoB 4
16 brorexHonorus u cHHTETHYECKast OMOJIOTHS 4 1
17 PesepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 15




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apokJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3BOIIOLHS U €€ PE3YNIbTATHI 14 1.5
MaxkposBomtous U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 1 2
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 1
DKOJIoTusl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OuTaHMs 15
DKOJIOTHS BUIOB U TTOITYJISIIHIA 0.5
DKos0rus cood1IecTB. DKOJIOTHYECKHE
9 H 12 1 1
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa 1
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 8




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosauyecTBo 4yacos Tara DJIeKTPOHHbIE
Tema ypoxka Konrpoubnbie IIpakTHyeckue uudpossbie
n/n Bcero U3YYeHUS
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
1 buonorus kak KOMIUIEKCHAsI HAyKa U Kak 1
9acTh COBPEMEHHOTO O0IIeCTBa 03.09.2024
2 JKuBble cucTeMBl U UX CBOMCTBA 1 04.09.2024
3 YpoBHeBas opraHu3aius >KUBBIX CUCTEM 1 05.09.2024
4 HcTopust OTKPHITHS U U3YYCHUS KIICTKH. 1
Knerounas Teopus 10.09.2024
MeTo1bI MOJIEKYJISIPHOM M KIIETOYHOMN
6uosoruu. [IpakTnueckas padora
5 «M3ydeHne MeToI0B KJIETOUHON OMOJIOTUH 1 05
(xpomatorpadus, anexrpodopes, 11.09.2024
g depeHnaIbHOe HEHTPUPYTHpOBaHHE,
[T1IP)»
6 XUMUYIECKUH COCTaB KICTKU 1 12.09.2024
7 MuHepanbHbIe BEIIeCTBa KIETKH, UX 1
Ouosorudeckas poib 17.09.2024
OpraHnyeckue BemecTBa KIETKA — OeNKH.
8 JlabopaTtopHas padota «OO0Hapyx)eHne 1 05
OEIKOB C TTOMOIIBbIO Ka4eCTBEHHBIX 18.09.2024

peaKuuii»




CoiicTBa, Knaccuukanys u GyHKIUN

o OenKoB 19.09.2024
10 Opranuyeckue BEeIECTBA KIETKU —
YTJIEBO/IbI,JIAITHIBI 24.09.2024
Hyxneunossie kucnorsl. JIHK u PHK.
JlaboparopHas padora «/ccnenoBanue
11 0.5
HYKJICUHOBBIX KHCJIOT, BBIJICJICHHBIX U3 25.09.2024
KJICTOK PA3JIMYHBIX OPTaHU3MOBY
12 Crpoenue u pynkunu ATO. [pyrue
nykineosuarpudocdarsr (HTD) 26.09.2024
CexBenupoBanue JIHK. Meroast
13 TC€HOMHKH, TPAHCKPHUITTOMUKH, 01.10.2024
MIPOTEOMHKHU
14 MeTo1bl CTPYKTYpHOM OHOIOTHH 02.10.2024
15 KonrtponbHas pav60Ta 10 TeMe 03.10.2024
«MoneKyIspHbIH YPOBEHb)»
16 Tune! knerok. [Ipokapuornyeckas KieTka 08.10.2024
CrtpoeHue 3yKapuOTHIECKON KIIETKH.
[IpakTuueckas padbora «3y4yeHue cBONCTB
17 KnerquOIiI MeMOpaHb» ¢ NPUMEHEeHHueM 0.5 09.10.2024
uu¢poBoii 1adopaTopuu
RELEON,uenTpa «Touka pocra»
18 [ToBepXHOCTHBII amnmmapar KJIeTKH 10.10.2024
19 OnHomMeMOpaHHBIE OPraHOUIbI KIETKH. 0.5
[IpakTuyeckas padora «M3yueHnue ' 15.10.2024




ABWIKCHUS HUTOIIa3MbI B paCTUTCIIbHBIX
KIICTKax»

20

HOHyaBTOHOMHbIe OpraHon bl KJICTKH:
MUTOXOHJIPHH, TIacTu bl JlabopaTopHas
pabora «/ccrenoBanue miaazMoian3a u
JIETIa3MOJIN3a B PACTUTENIBHBIX KIETKAX» €
npuMeHeHueM Hu@ppoBoii Jadboparopuu
RELEON,uentpa «Touka pocTa»

0.5

16.10.2024

21

22

23

HememOpanHble opraHou/ bl KJIETKU

Crtpoenue u QyHKIMHU Aapa

CpaBHuTENbHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlaboparopHas pabota
«M3ydeHue cTpoeHHs KIECTOK Pa3IMYHbBIX
OpPTraHU3MOB»

0.5

17.10.2024

22.10.2024

23.10.2024

24

KonTponbhas padota no teme « CtpoeHue
KIIETKH

24.10.2024

25

26

AccuMMWISIIMS U TUCCUMMJIISALIUS — JBE
CTOpPOHBI MeTabonu3mMa. Tunsl oOMeHa
BemecTB. JlabopaTopHas pabora
«3yueHne KaTamuTHYECKONW aKTUBHOCTH
(dbepMeHTOB (Ha IpuMepe aMHiIa3bl WK
KaTaja3bl)» ¢ MPUMeHeHneM U (poBoii
aadoparopun RELEON,nenTpa «Touka
pocTa»

depMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabota «M3yueHue pepMEeHTaTUBHOTO

0.5

0.5

05.11.2024

06.11.2024




paciLerieHust IepoKCcHia BOJI0poa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX» €
npuMeHeHueM uu@ppoBoii Jadboparopuu
RELEON,uenTpa «Touka pocTa»

27 benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI 07.11.2024
08 ABTOTpO(HBIN TUIT OOMEHA BEIICCTB.
dorocuHTE3 12.11.2024
XemocuHTe3s. JJabopaTropHas padora
29 «CpaBHeHuUe npoleccoB (poTocuHTe3a U 0.5
XEMOCHHTE3a» 13.11.2024
AHa’poOHBIC OpTaHU3MbL. Buab
30 opoxenus. JlaboparopHas pabora 05
«CpaBHEHUE TIPOIECCOB OPOKEHUS U 14.11.2024
JIBIXaHUSD)
31 AspoOHBIE OPraHU3MBbl. JTaIb
SHEPTEeTUYECKOro OOMeHa 19.11.2024
DHeprus MeMOpPaHHOTO TPaIueHTa
32 npoTroHoB. Cunrte3 AT®: pabota
H§OT0HH01?1 ATCD-CHHTa?,LII) 20.11.2024
33 Peakuuu Matpu4yHOro cUHTE3a 91.11.2024
34 Tpanckpunuus — mMarpuusslid cuHTe3 PHK 96.11.2024
35 Tpancnsust u e€ STarbl 97 11.2024
36 KoaupoBanue amuaokucnor. Ponb
pubocom B OmocuHTe3e Oenka 28.11.2024




Opranu3zanus reHoMa y IpoKapuoT 1

37
JYKapHOT 03.12.2024
38 MounekysipHble MEXaHU3MBbI SKCIIPECCHH
TE€HOB Y 3YKapUOT 04.12.2024
Bupycbl — BHeKJIeTOUHbIE (OPMBI KUZHU
39 1 oOsMraTHeIC MapasuThl. [IpakTuyueckas 0.5 05.12.2024
pabota «CoziaHue MOJeNu BUPyCa»
40 BupycHrble 3a001eBanus yenoBeka,
YKUBOTHBIX, PACTCHHUI 10.12.2024
41 HaHoTexHONIOTUY B OHOJIOTUH U MEIULIMHE 11.12.2024
42 KonTponbnas pabota no teme «KineTouHsiit 12.12.2024
YPOBEHB»
43 JKU3HEHHBIN UK KIETKU 17.12.2024
44 Martpuunsii cuares JJHK 18.12.2024
Xpomocomsl. JlabopaTtopHas pabora
45 «M3yueHne XpoMOCOM Ha IOTOBBIX 0.5 10.12.2024
MUKpOTIperiapaTax
46 Jlenenue KIETKH — MUTO3 94.12.2024
Tunsl kieTok. KaproknHes v IUTOKUHES.
JlabopaTtopHas pabota «Habmronenune
47 0.5
MHUTO3a B KJI€TKaX KOHYMKa KOpellKa JTyKa 25.12.2024
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
48 Perynsmus >kM3HEHHOTO ITUKJIa KJIIETOK

26.12.2024




49 Opranusm Kak eInHOe 1IeI0e 09.01.2025
Txanu pactenuii. Jlaboparopnas padora
50 . - 0.5
«M3yuenue TkaHel pacTeHUID» 14.01.2025
TkaHu KUBOTHBIX U YEITOBEKA.
51 JlaGopaTopHas paborta «/3ydeHue TKaHen 0.5 15.01.2025
KHUBOTHBIX)
Opransbl. Cucremsl opraHos. JlaboparopHas
52 pabora «3ydyeHue opraHoB IIBETKOBOTO 0.5 16.01.2025
pacTeHus»
53 Omnopa Tena opraHu3MoB 91.01.2025
54 JIBrOKeHHE OpraHu3MOB 99 01.2025
[Intanune opranusmos. IIlutanue
55 MMO3BOHOYHBIX )KUBOTHBIX. 93.01.2025
[TumeBapuTenbpHas cucTeMa YeIoBeKa
56 JlpIxanue opraHu3moB. J[pIxanue
MMO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 28.01.2025
57 TpancnopT BeliecTB y OpraHu3MoB 99.01.2025
58 KpoBeHocHas cuctema mo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa 30.01.2025
59 Brigenenue y opraHu3mMoB 04.02.2025
60 3amura y OpraHu3MoB 05.02.2025
61 NmmyHHas cucTema 4eoBeKa 06.02.2025
62 PaznpaxuMocCTh U perynsius y
OpraHU3MOB 11.02.2025




I'ymopasibHas peryJisinys 1 3HI0KpUHHAs

63 CHCTEMa KUBOTHBIX U YeJIOBEKa 12.02.2025
64 KonrponsHas pabora no reme
« Xu3HenesaTenbHOCTh OPraHu3Ma 13.02.2025
65 DopMBI pa3MHOXKEHHST OPTaHU3MOB 18.02.2025
66 [TonoBoe pazmHokeHue. Meiio3 10.02.2025
I'ameTorenes. OOpa3oBaHUe U pPa3BUTHE
MOJIOBBIX KJIETOK. JIaboparopHas pabota
67 0.5
«M3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha 20.02.2025
TOTOBBIX MUKPOIIPEapaTax»
68 WNuauBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3 25.02.2025
69 3akJagKa OpraHoB U TKaHEH U3
3apOIBIIIEBHIX JINCTKOB 26.02.2025
PocT u pa3BuTHE )KHBOTHBIX.
Jlaboparopnast pabota «BrisiBieHue
70 . 0.5
MIPU3HAKOB CXOCTBA 3apO/bIIIeH 27.02.2025
MMO3BOHOYHBIX )KHUBOTHBIX)
PasMHOKeHHME U pa3BUTHE PACTEHUM.
71 JlaboparopHnast pabota «CTpOGHI:Ie OpraHoOB 0.5 04.03.2025
Pa3MHOXKECHUS BBICIIIUX PACTCHHIN)
79 KonTponbHas p2160Ta 0 TEME « 05.03.2025
Opranu3MeHHBIN YpOBEHB)»
73 HcTopus cTaHOBJIEHUS M Pa3BUTHSI
TEHETUKH KaK HayKH 06.03.2025
72 OCHOBHBIE TIOHSATHS ¥ CHMBOJIBI TCHETHKH. 05
JlabopaTtopHas pabota «JIpo3zoduna kax 11.03.2025




00BEKT reHETHUYECKUX HCCHGHOBaHHﬁ))

3aKOHOMEPHOCTH HaCJICIOBAHUS
MPU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [Ipakruueckas pabora 0.5 12.03.2025

"H3yuenue pe3yabTaToB MOHOTHOPUIHOTO

CKpEIIUBaHUs y Tp030(uisr"
76 [{uTomornyeckue OCHOBBI

MOHOTHOPHUAHOTO CKpPEIUBAHUS 13.03.2025
77 Ananuzupyroliee ckpeniuBanue. Hemomnnoe 18.03.2025

JOMUHHUPOBAHHE

JuruOpuHoe CKpemrBaHue.

[IpaxTuueckas padora «M3yuenue
78 0.5

PE3yNbTaTOB TUTHOPUAHOTO CKPEIIMBaHUS 19.03.2025

y Ip0o30(UIBD
79 [{uTomorndeckue OCHOBBI JUTUOPHUTHOTO

CKpEIIMBaHUS 20.03.2025
80 CuernyieHHOE HacleOBaHNUE TPU3HAKOB 01.04.2025
81 XpOoMOCOMHasi TEOpUS HACTIEACTBEHHOCTH 02.04.2025
82 I'eneruka nosna 03.04.2025
83 I'enoTun kak meIoCcTHas CUCTEMA 08.04.2025
84 ['eHeT4eCKMii KOHTPOJIb Pa3BUTHS

pacTeHM, )KUBOTHBIX U Y€JIOBEKa 09.04.2025
85 N3meHunBOCTh IPU3HAKOB. Busl

M3MEHYUBOCTH 10.04.2025




86

MonudukanronHas ”3MEHYUBOCTh

15.04.2025

87

BapuanunoHHbIN psia U BapUaLMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanre 3aKOHOMEPHOCTEN
MOJTU(UKATMOHHONW U3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BapHallMOHHOW KPUBON»

0.5

16.04.2024

88

89

90

I'enoTunnaeckas N3MEHYNBOCTb.
KoMOunatuBHast N3MEHYHUBOCTE

MyTtannoHHast U3MEHYUBOCTD.
[IpakTuueckas pabora «Mytauuu y
po30¢ bl (Ha TOTOBBIX
MUKpOIpenaparax)»

3aKOHOMepHOCTI/I MYTAallUOHHOI'O ITpoLecca.
ONUreHeTHKA U SITUTSHOMUKA

0.5

17.04.2025

22.04.2025

23.04.2025

91

I'eneruka yenoseka. [IpakTuueckas padbota
«CocTaBieHHE U aHAJIU3 POAOCIOBHOIN

0.5

24.04.2025

92

93

94

MeToabl MEIUIIUHCKON TEHETUKU

3HadeHue MEIUIIUHCKON T€HETUKHU B
nNpeaAOTBPAIICHNUU U JICHCHUHU I'CHECTHYCCKUX
3a00JIeBaHUN YeI0BEKa

KonrtponsHas pabora no Teme
«3aKOHOMEPHOCTU T€HETUKI»

29.04.2025

30.04.2025

06.05.2025

95

OCHOBHEIE TOHATHA CCJICKIIUU.
JlabopaTtopHas pabota «3ydeHune copToB
KYJbTYPHBIX PACTEHUW U MOPOJ TOMAIITHUX

0.5

07.05.2025




KHUBOTHBIX»

MeToapl CENeKIIMOHHOM pabOoTHI.

n 1 :
96 Jlaboparopuast pa6f)Ta «M3ydyeHne MeTo10B 0.5 13.05.2025
CEJICKIINH PACTCHUI»
JIOCTH>KEHHUSI CeNIEKIIUU PACTEHUI U
97 YKUBOTHBIX. HpaKTqu:CKa;I paborta 1 0.5 14.05.2025
«[IpuBHBKa pacTeHUI»
08 CoxpaHeHue, U3yueHHe U UCIIOJIb30BaHUE 1
TeHETUYECKUX PECypPCOB 15.05.2025
buoTexHoorus kak Hayka U 0Tpacib
T 1 :
99 npou3BojicTBa. [IpakTruueckas pabora 0.5 90.05.2025
«M3yuenne 0ObeKTOB OMOTEXHOIOTUI
OcHOBHbIE HaMPaBJICHUS] CHHTETUYECKON
100 Oouosioruu. XpoMOCOMHAsI U TeHHAS 1 91.05.2025
WHXCHEPUS
101 MenuimacKre OUOTEXHOIOTHH 1 99 05.2025
102 Hrorosas xonTpoasHas pabora 3a kype 10 1
KJjlacca 27.05.2025
OBIIEE KOJIMYECTBO YACOB I10 102 15

[NPOTPAMME




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Kontposbubie IIpakTnueckue Aara uudpoBbIe
n/n Bceero H3yYeHUS
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
1 OpomtonuonHas Teopus Y. Jlapsuna 1 04.09.2023
5 JIBrKyIIME CUITbI 3BOJIFOIIMU BUIOB 110 Y. 1
HapBuny 05.09.2023
3 Bboprba 3a cymiecTBoBaHHE, €CTECTBEHHBIH 1
U UCKYCCTBEHHBIN 0TOOD 07.09.2023
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
HBOJIIOLIUU 11.09.2023
DTarbl SBOMIOIMOHHOTO MpoIiecca:
5 1
MHUKPOIBOIIOLNS U MaKPOIBOTFOIIHS 12.09.2023
5 [Momynsanust — s1eMeHTapHas eMHALA 1
HBOJIIOLIUN 14.09.2023
3aKOH reHeTHYeCcKOro paBHOBeCHS JXK.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsiBIIeHHE U3MEHYHUBOCTH Y 18.09.2023
0co0el 0IHOrO BHIa
8 OneMeHTapHble (aKTOPBI IBOTIOIMU 1 19.09.2023
9 O ekt ocnoparens. dpdexrt 1
OYTBUIOYHOTO TOPJIBIIIKA 21.09.2023
10 Murpanuu. M3omsmum nomysiui: 1
reorpaguueckas, buonoruueckast 25.09.2023
11 EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINN 1




(dakTop IBOIOIIMH

26.09.2023

12

13

14

15

16

[TonoBoii oT60p

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOIIOIHH.
JlaGopaTtopHnas padora «3yueHue
apoMop(}030B U UANOAAANITAUHN Y
pacTEeHU U KUBOTHBIX»

[Tpumeps! npucrnocobaeHuit y
OpraHu3MoB: MOP(OIOTHYECKHE,
dbusnonornueckrue, OMOXUMHUYECKUE,
noBeneHyeckue. Jlaboparopuas pabora
«[IpucnocobieHus: OPraHU3MOB B UX
OTHOCHUTEJIbHAs 11e1€CO00Pa3HOCTh)

Bup, ero xpurepuu u CTpykTypa.
JlaGopatopHas paborta «CpaBHEHUE BUI0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

CrpykTrypa Buza

0.5

0.5

0.5

28.09.2023

02.10.2023

03.10.2023

05.10.2023

09.10.2023

17

18

19

Bunoob6pa3oBanue kak pe3yabrar
MHUKPOIBOITIOITUT

CBs3b MHKPO3BOJIIOIWHN U SITUACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/Iﬂ. ITaneoHToNMOrNYECKHIE
MCTOJbI U3YUCHUS 3BOJTFOITUN

10.10.2023

12.10.2023

16.10.2023

20

21

buoreorpaduueckne METObI U3yUEHUS
SBOJTIOIINH

3M6pI/IOHOFI/I‘{eCKHC 1 CPABHUTCIIBHO-

17.10.2023




MOP(}OIOTHUECKUE METO Bl U3YICHHUS
9BOJIFOIIMN

19.10.2023

22

MoneKyIapHO-TEHETUYECKHUE,
OMOXMMHMUYECKHE U MaTeMaTHYECKUE

23.10.2023
METOJIbI U3YUCHHSI IBOTIOIIUN
23 OO0111re 3aKOHOMEPHOCTH YBOJTIOIHH 94.10.2023
24 AnanTuBHas paguarys.
HepaBHOMEPHOCTH TEMITOB 3BOJIIOIIMHI 26.10.2023
o5 Hay4Hble runoTe3sl IPOUCX 0K ICHUS
JKU3HH Ha 3emJie 06.11.2023
26 JloHayuHbIe IpeACTaBIEHUS O
3apOXKACHUH )KHU3HU 07.11.2023
97 OCHOBHBIE 3TaITbl HEOPTaHUIECKOU
3BOJIIOIUU 09.11.2023
28 ['unoTe3s! 3apoKIeHUS )KU3HA 13.11.2023
HcTopust 3eMiu 1 METOIbI €€ U3YUYEeHHUS.
29 JlaGopatopHas pabota «3yuenue u 05
OTMCaHUE UCKOIIAEMbIX OCTATKOB JIPEBHUX 14.11.2023
OpPTaHU3MOBY
30 HauanpHble 3Tansl OpraHnyecKomn
3BOJTIOIUHU 16.11.2023
31 DBOJIIOIHUS DYKApUOT 20.11.2023
OCHOBHBIE 3TaIlbl BOTIOIUU
32 pactutenbHoro mupa. [Ipakruyeckas 0.5 91.11.2023

pabora «3yuenne ocoOeHHOCTEH




CTPOEHHUSI PACTEHUM PA3HBIX OTIEIOBY

OCHOBHBIE 3TaNbl YBOJIIOLIMHU JKUBOTHOT'O

33 MHpa 23.11.2023
OBoronus KUBOTHBIX. [IpakTuueckas
34 pabora «3yuenue ocobeHHOCTEH 0.5 97 11.2023
CTPOEHUS MTO3BOHOYHBIX KHUBOTHBIX)
35 PazButue xxu3Hu Ha 3eMIiie 1o 3pam U
epuoIam 28.11.2023
36 MaccoBbie BBIMUPAaHUSI — 3KOJIOTHYECKHE
KPHU3HUCHI NIPOLLIOTrO 30.11.2023
37 CoBpeMEHHbIN IKOJIOTUYECKUNA KPU3HC,
€ro 0COOEHHOCTH 04.12.2023
38 CoBpeMeHHas CUCTEMa OPraHHYECKOTO
IPOLLIOTO 05.12.2023
39 OCHOBHBIE CHCTEMATHYECKHE TPYIIIBI
OpraHU3MOB 07.12.2023
40 AHTpPOIIOJIOTHS — HayKa O 4eJIOBEKE 11.12.2023
41 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a 12.12.2023
42 PazButue npencrasnenuii o
IIPOUCXOXKICHUN YeIIOBEKa 14.12.2023
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
43 pabota «/M3yueHue ocoOeHHOCTEH 0.5 18.12.2023
CTPOEHUSI CKeJIeTa YellOBeKa, CBA3aHHBIX C
TPSIMOX OKJICHAEM)
44 JIBroKymiye cuibl aHTPOIIOTeHe3a




19.12.2023

CooTHOIIeHHE OUOJIOTUYECKUX U

45
COLMATILHBIX ()aKTOPOB B AaHTPOTIOTCHE3E 21.12.2023
46 [Taneoreneruka u najseoreHOMHUKa 95 12 2023
47 DBOJIIOIHSI COBPEMEHHOT'O YeJIOBEKA
26.12.2023
Yenoseueckue pacskl. [Ipaktuueckas
48 pabora «I/EzyquI/Ie IKOJIOTHUECKUX 0.5 98.12 2023
aJIaTTalii YeJI0BEKay»
49 MeXIUCIUTUTMHAPHBIC METOIBI
AHTPOIIOJIOTUH 08.01.2024
50 3apoKeHUE U Pa3BUTHE KOJIOTHU 09.01.2024
Mertonsi skonoruu. JlabopatopHas padbora
51 «3yuyenue MfTOI[OB HKOJIOTUUECKUX 0.5 11.01.2024
UCCIICIOBAaHUI»
59 3Ha4yeHue 3KOJOrMUECKUX 3HAaHUH 115
YyeJloBeKa 15.01.2024
53 Okonoruyeckue HakTopsl 16.01.2024
Abuotnueckue pakropbl. CBET Kak
sKosoruueckuit pakrop. JlaboparopHas
pabota «BbisiBIeHHE TpUCTIOCOOIEHUI
54 0.5
OpPTaHU3MOB K BIUSHUIO CBETA» € 18.01.2024
NpuMeHeHneM nu(ppoBoii 1adopaTopuu
RELEON,uentpa «Touka pocra»
55 AbnoTtnueckue pakropsl. Temreparypa 0.5




56

57

KaK 9KOJIOTUYECKUH (haKTop.
JlaGopaTtopHnas pabota «BplsBiieHHE
MPUCTIOCOOICHU OPraHU3MOB K BIHSHHUIO
TEMIIEPATYpPhI» ¢ IPUMEHeHHeM
uudpoBoii JadopaTopun
RELEON,uentpa «Touka pocra»
AbGuotnueckue dakTopbl. BraxHocTh Kak
skosoruueckuii pakrop. JlaboparopHas
paboTa «AHaTOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS»

Cpenpl oOuTaHUs OPraHU3MOB

0.5

22.01.2024

23.01.2024

25.01.2024

58

59

buonornueckue puTMbl

Kvznennsie popmMbl OpraHU3MOB

29.01.2024

30.01.2024

60

buoTtnueckue daxkTopsl

01.02.2024

61

62

63

3HaueHne OMOTHYECKUX B3aUMOIEHCTBUI
JUISL CYIIECTBOBAHUS OPraHU3MOB B CpEJIe
oOHUTaHus

DKOJIOTMYECKUE XAPAKTEPUCTUKHI
MOIYJISIUAN

OcHOBHBIE NIOKA3aTENN NOMYJIALAN:
YHUCJIEHHOCTD, IUIOTHOCTh, BO3pAacTHAs U
M0JIOBasi CTPYKTYypa

05.02.2024

06.02.2024

08.02.2024

64

OCHOBHBEIE TTOKa3aTeIN MOITYJIANN
POXKIACMOCTD, ITPUPOCT, TEMIT POCTA,

12.02.2024




CMCPTHOCTbH, MUT'PAllUU

65 Okojoruyeckasi CTpyKTypa MOIyJIsaLun 13.02.2024
66 JlnHaMuKa TOMYJISIUU U €€ PeryJIsius 15.02.2024
67 KpuBblie pocTa 9iCIEHHOCTH MTOMYIISIITHH.

KpuBble BeKMBaHUS 19.02.2024

DKoyoruyeckas HUIIa BU/IA.
68 JlaboparopHas E)a60Ta «[IpucnocobneHus 0.5 20.02.2024

CEMSTH PACTCHHH K PaCCEIICHUIO
69 Bun kak cucrema nomynsiuii 99 02.2024
20 3aKOHOMEPHOCTH MOBEJCHUS ¥ MUTPALIAN

JKUBOTHBIX 26.02.2024
71 Co00111ecTBO OPraHU3MOB — OUOIIEHO3 97 02.2024
72 DKocucTemMa Kak OTKpPBITasi cucTeMa

29.02.2024

73 KpyroBopoT BemecTB 1 MOTOK YHEPTHH B

HKOCUCTEME 04.03.2024
74

OCHOBHBIE TIOKAQ3aTeJIA YKOCHUCTEMBI 05.03.2024
75 DKOJIOTHYECKUE TUPaMUIbl 07.03.2024
76 N3menenus cooOIIecTB — CYKIIECCUH 11.03.2024
77 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI

03ep M peK. DKOCHCTEMBI MOpEl U OKEaHOB 12.03.2024




[Ipupoanslie 3x0cHCTEMBI. DKOCUCTEMBI

78
TYHJp, JIECOB, CTETICH, TYCTHIHb 14.03.2024
79 AHTpPOIIOT€HHBIE IKOCUCTEMBI 18.03.2024
Ypboskocucremsl. [IpakTrueckas pabota
80 «M3y4yeHue u ornucanue 0.5 10.03.2024
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH POPMHUPOBAHUS
81 OCHOBHBIX B3aMMOJICHCTBHI OPraHu3MOB B 0.5 91.03.2024
9KOCUCTEMAX
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHAN
82 pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM,
OpraHU3MEHHOM, TOMYIISALIMOHHOM U 04.04.2024
SKOCUCTEMHOM YPOBHSIX
83 buocdepa — obmerianerapHas 060109k
3emiun 08.04.2024
84 VYuenne B. U. Bepranackoro o 6uocdepe 09.04.2024
85 3aKOHOMEPHOCTH CYIIECTBOBAaHUS
ouochepsl 11.04.2024
86 KpyroBopoTs! BemecTs u
OMOTeOXMMHUYECKUE ITUKITBI 15.04.2024
87 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIn 16.04.2024
88 YcroitunBocTh 61ochepsl 18.04.2024
89 DKOJIOTHYECKHE KPU3UCHI H UX TPHYNHBI

22.04.2024




90

BosneiicTBue dyenoBeka Ha 6uochepy

23.04.2024

01 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

PACTUTENBHBIN U KUBOTHBIM MUP 25.04.2024
92 OxpanHa npupo bl 90.04.2024
93 OCHOBHBIE IPUHIHIIBI YCTOHYNBOTO

Pa3BUTHS YEIIOBEUECTBA U IIPUPOIBI 30.04.2024

ParnmonanbHOE TPUPOIOTIONB30BAaHUE U
94 COXpaHECHHE OMOJIOTHIECKOTO 02.05.2024

pazHoo0paszus 3emiu
05 Oo6o006meHne 1o Teme «MUKPOIBOIIOIUS U

e€ pe3ynbTaThI» 06.05.2024
96 O606menne o Teme «MakpOIBOIIOLUS H

e€ pe3ynbTaTh» 07.05.2024
97 O6006menue o Teme «IIpoucxoxaeHue u

pa3BUTHE KU3HU Ha 3eMIIe» 13.05.2024
08 O606menne o Teme «lIpoucxoxaeHue

YeJIOBEKa — AHTPOIIOTEHE3» 14.05.2024
99 O06o01eHue 1Mo Teme «IKOIOTUs — HayKa

0 B3aUMOOTHOILLIEHUSAX OPraHU3MOB 16.05.2024
100 O600menue mo Teme «Opraau3Mbl U

cpena oOuTaHus» 20.05.2024
101 O600611eHMe IO TeMe «DKOJIOTHsI BUJIOB U

MOMYJISLIUI 21.05.2024
102 O6006menue mo Teme «buocdepa —

rI06anbHast IKOCHCTEMAY 23.05.2024




OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue;
nox peaaknueit [laceunnka B.B., AkumonepHoe o6mecTBo «3maTenscTBo
«IIpocBemenue»

buonorus 11 knace, yriny0nennsiii yposens, B.B.Ilaceunuk, m."I[Ipocsemienne”

2019

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
buonorus. 5-11 kiaccel: pa3BepHyTOE TeMaThdecKoe ranupoanne. Y MK

"JInaus xu3zan" nox penakuueit B. B. [Taceunuka

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
http://www.ebio.ru/index-1.html,http://biologylib.ru/catalog/,

http://biologylib.ru/catalog/






