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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamMery "buonorus" (nmanmee - Ouosorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydyeOHoro mpenmera «buosjorus» u
OCHOBHBIX MOJIOKEHU (penepanbHoi paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uzydeHus (10-—11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «ECcTecTBEHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM @I'OC COO npodunbHbIe yaeOHBIC
NpeaAMeThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBJISIOTCS — CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHEro ooimiero oOpa3oBaHUA U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o0IIUM, CpeHUM TTPOPeCCUOHATIEHBIM U BBICIIUM oOpazoBaHueM. B To jxe Bpems
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JOMKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHuEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0y4aroumxcsi U CTUMYJIUPOBAHUEM
MHTEepeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OUOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHomy nipeameTy "buonorus” naér npeacraBieHue o 1eIu
U 3a7]a4ax M3ydeHus yueOHoro npeamera «buonorus» Ha yriiyOJEHHOM YpPOBHE,
ompeeNnsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIMETHOE COJIepKaHUE, €ro
CTPYKTYPUPOBAaHHME TIO pa3ieliaM M TeMaM, paclpeielieHne MO Kiaccam,
PEKOMEHYET MOCIeA0BATeIbHOCTh W3Y4YEHHs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEM oOydaromuxcs. B mporpamme mo Ouonoruu peain3oBaH
MPUHIINAI MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus, Onarojaps dYeMmMy [MpOCMAaTpUBAETCS  HANpPaBICHHOCTbh  Ha
nocjeaAyIiee pa3BUTHE OMOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHWE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIIIICHHUS, TIPEJCTABICHUH O 3I0pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHUE OEPEIKHOTO
OTHOIIICHHS K OKpY’Karollel mMpupoaHoil cpeae. B mporpaMmmMe mo OMOJIOrMU TakXKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buonorus» B peanusauuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MIPEAMETHBIM pe3yJIbTaTaM 00y4ueHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEIILHON JICSITEIbBHOCTH OOYYaroMIMXCSl 10 OCBOCHHIO COJICPIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro odmiero oopa3oBaHUs
3aBeplIaeT OUoIornuecKoe 00pa3oBaHMUE B IIKOJIE U OPUEHTUPOBAH HA PACHIMPEHUE
U yriyOJeHue 3HaHUH 00yJaroluXcs 0 dKUBOU MPUPOJIE, OCHOBAX MOJIEKYJIAPHOU U
KJIETOYHOM OMOJIOTUH, SMOPUOJIOTMU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJICKIUH,
OMOTEXHOJIOTUH, FBOJIIOIIMOHHOTO YYEHUS U DKOJIOTHH.



N3yuyenne yuebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOJIY4YEeHUIO
Ouonoruueckoro  obpasoBaHMs B By3aX W OpraHM3alUsX  CpeIHEro
npogeccuoHanpHOro o0pa3zoBanus. OCHOBY €ro COAEpKaHUs COCTaBIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [OJIYYEHHBIX TIPU HU3YYEHUH  OO0Yy4arOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS MOJy4aroT pa3Butue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsS O PACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME uYeJIOBEKa, OOLIUX 3aKOHOMEPHOCTSIX MKHU3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOPbIE MOXHO HMCIOJIb30BATh KAaK OPUEHTHUPHI JJI MOCIEAYIOLErO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMH, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
(Gu3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpammsl o ydyeOHOMYy mnpenmery '"buosorua" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISI AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHM OPraHUYECKOro MrUpa Ha 3emiie,
COXpaHEHUs1 OMOJIOTUYECKOT0 pa3Hoo0pa3usl mianeTsl. Tak, B 10 kitacce usyvarorcs
OCHOBBI MOJICKYJIIPHOW U KJIETOYHOM OHMOJIOTUU, IMOPHUOJOTMHM U OHOJOTHH
pa3BUTHSI, TEHETUKU MU CEJIEKUUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OMOJIOTHH,
aKTyaJM3UPYIOTCS 3HAHMSI OOydaroIIuxcsi 1Mo OOTaHHWKE, 300JIOTMH, aHAaTOMUH,
¢uznonorun yenoseka. B 11 kitacce n3zydarorcst 3BOMIOLMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3BaH  00€CNEUUTh  OCBOEHUE
O0Oy4JaroIIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIe)KAIMX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, MOMyJIsSIuH,
OHMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, IPUKIAAHBIX aCIIEKTaX OMOJOTHMYECKUX 3HAHUMU. [[ns
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcsd K OHOJOTMH Hapsiay co
3HAYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKAaHUU MPOTPAMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOia€éHHOM YpOBHE —
OBNIAZICHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3alMd J>KUBBIX CHCTEM pa3HOro paHra | NpuoOpeTeHue yMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(heCCUOHATIBHON JESITENbHOCTH, CBSI3aHHOW C OuoJjorueil, wnu K BBIOOpPY
y4eOHOTO 3aBEACHUS JIJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHUs.



JocTtikeHue uenu U3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUnBACTCS PEIICHUEM CIICTYIONTUX 3a0a4:

OCBOCHHE OOYYArONTUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MU OCOOCHHOCTSX OWMOJOTHYECKUX CHCTeM (KJICTKa,
OpraHu3M, MTOMYJISAIHNS, BUA, ONMOTEOIIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHUE OOYy4YaloIIMXCd C METOJAMH TO3HAHHS >KUBOW TMPUPOJIBI:
UCCJIEIOBATEILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHOW OMOJIOTHUH, SMOPHUOIOTHH ¥ OWOJIOTHUH Pa3BUTHS, TCHETUKU U CEJICKITUH,
OMOTEXHOJIOTMHM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, HKOJIOTHH);
METO/JaMH CaMOCTOSITEJILHOTO TIPOBEJICHUS OHOJIOTHYECKUX HCCIEOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICTUPOBAHUE);

OBJaJiIcHUE OOYYaIOIMMUCA YMEHHSMHU: CaMOCTOSITEIbHO  HaXOJUTh,
aHaJM3UPOBaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; T0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-DKOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npoOJjieMaMu 4YeJIOBEUECTBA; OIEHUBATh MOCJEACTBUS CBOCU IEATEIBHOCTH IO
OTHOILICHUIO K OKpPYXKalIIeld NpUPOAHON cpele, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKITMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPHUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B YPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHMOJIOTHH;

pa3BUTHE y 00YYaIONUXCS UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MpoIleCCe 3HAKOMCTBAa C  BBIJAIOIIUMHUCS OTKPBITUSIMH W COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHMOJIOTMH, pEIIaeMbIMH €10 MpPOoOJIeMaMH, METO0JIOTHEH
OMOJIOTMYECKOTO UCCIICIOBAHMS, TPOBEACHUS DKCIIEPUMEHTAIBHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTUYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
MPOIIECCOB;

BOCIIUTaHUE y 00YYAIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICIBHBIM €€ 00BbEKTaM U SIBJICHUSAM; (OPMHUPOBAHUE IKOJIOTHUUECKOM,
TCHETHYECKOM IPaMOTHOCTH, OOIIICH KYJIbTYphI IIOBEICHUS B TIPUPOJIC; MHTETPAIIUN
€CTECTBEHHO-HAYYHbIX 3HAHWUM;

npuoOpeTeHrne  OOydYaroIMIMMHUCS  KOMIIETEHTHOCTH B PaIlMOHAIHLHOM
MIPUPOOTIOIH30BaHNUH (COOTIOICHIE TIPABIII TIOBEICHHUSI B IPUPO/IE, OXPAHbI BUJIOB,
sKOCUCTEM, Ouocdeprl), COXpaHEHWH COOCTBEHHOI'O 3JI0POBbS M 3J0POBBS
OKpYXXaromux Jrojged  (coOmromeHuss Mep npodriakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MAaCHOCTH JKU3HEACATEITLHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX



OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUIM U YMEHUI B MOBCEIHEBHOM KU3HU;

CO3/laHME€  YCJIOBHM IS  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBUyaIbHON oOpazoBarenbHON TPaeKTOPUH, CIoCcOOCTBYIOLIEH
nocyenyonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
VHIUBUYAJIbHBIMU UHTEPECAMH U MMOTPEOHOCTAMHU PETHOHA.

OO1ee 4nMCa0 YacoB, OTBEICHHBIX HA M3yU€HHE OMOJOTHH Ha yriIyOJICHHOM
ypOBHE cpeaHero obiero oopazoBanusi, coctasiser 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 99 vaca (3 yaca B HEJIEIIO).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUs OMOJIOTHU
OCYULIECTBJISIETCS € YYETOM CHEUM(UKH €ro COJAEp>KaHHsS M HaINpaBJICHHOCTH Ha
IPOJOJKEHNE OHOJOrMYecKoro oOpa3oBaHMs B  OpPraHU3alMsIX CPEAHEro
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTENIbHBIM YCIOBHEM NPU 00YyUYE€HUU OMOJIOTHH Ha YIiTyOJIEHHOM YPOBHE
ABJIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
OOy4YaroIMXCcs B BBINOJIHEHUH MPOEKTHBIX M Y4eOHO-HCCIIEN0BATENBCKUX PadoT,
TE€MaTHUKa KOTOPBIX OMPEAEIIAECTCS YUUTEIEM Ha OCHOBE HMEIOIINXCSI MaTEPUATbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass O0MoJIorus — KOMIUIEKCHas: Hayka. KpaTkas ucTopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaykKMu M HU3y4yaeMble MMH  MOPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE MW TOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cszanHbie ¢ Ouonorueld. 3HaueHUE OHOJIOTHH B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM  XO3SMCTBE,
MPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCTpauumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. U. Bepnanckui, U. I1. I1aBnos, 1. 1. Meunukos, H. .
Basunos, H. B. Tumodees-Peconckuit, JIk. Yorcon, . Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C APYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cuctemMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSJAOYEHHOCTHb CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYMUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHv3aldd KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIJIETOYHBINH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOMCXOAAIINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOro. JKu3Hb Kak (opMa CyIlecCTBOBAHUS
Marepun. Hayku, nzyyaromue >KMBbIE€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3alUU.

N3ydenue xuBbIX cucTeM. Meroapl Omonormdeckoi Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHdaTue o 3aBuCUMOu u
He3aBUCUMOM IiepeMeHHOU. [InanumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runotesa. [loHsitue BHIOOPKHU M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlEHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXXEHUS PE3yJabTaTOB JKcriepumeHTa. [loHsiThe
CTATUCTHYECKOTO TECTA.

JleMoHCTpaUuU



Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buomornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3ALMHU KUBOHN
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepar, «Metosl
V3yYEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOEe 000pYI0BaHUE AJIs TPOBEACHUS HAOIIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHue pas3IMyHBIX METOHNOB IIPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AMHUIIA KuBOro. Mcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE TMOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPHUH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, auddepeHIranIbHOoe
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAO0B MUKPOCKOTTUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IlpakTnueckass padora «/3yyeHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, aektpodopes, aubdepeHuaTbHoe HEeHTPUGYTUpPOBaHUE,
[TLIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- M YJIBTPAMHUKPOIIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOPUTEIISI, PEAr€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIIoperysiuui. MuHepaibHbIe BEIlIeCTBA KJIETKH, UX OUoJoTHuuecKas poJib. Poib
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enKkoB. CTpYKTypbl OelKoBOUM MosieKyibl. [lepBuunas
CTpyKTypa Oeika, menTuaHas CBsi3b. BTopuuHas, TpeTuyHas, 4YeTBEepTUYHAsS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kriaccudukanuss  Genkos.
buonornyeckue Qpynkmun 6emkoB. [puonsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapuAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMMN YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUapOodhoOHbIE cBOMcTBa. Kitaccudukanus nunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOJIOrMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommiementapaocTt. [IpaBmimo Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaenue u ouonornueckue pynknuu JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsisu B Mosekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexkBenupoBanue [JHK. Memoos:
2CHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXMMUYECKHe U OnoU3nYecKue HCCaeaOoBaHUs
cocTaBa U TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekynl. Mooeruposarue
CMpYKmypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvlomepHuiti ousaun u
opeanuyeckull cCunme3s OUOMOJEKYI U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, x. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankiin, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOE»,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOW MPUPOJIEN.

Tabmuubr u cxembl: «llepuoamyeckass TabnuIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl OEIKOBOW MOJIEKYJNb», «CTpOEHHE MOJIEKYII
yriieBogoB», «CTpoeHHe MOJEKyJl JUnuaoBy», «HyKIenHOBBIE KHUCIOTHDY,
«Ctpoenne Monekyibl ATOy.

O6opynoBanue: XUMHUYECKasl TOCYAa U 000PYTOBaHHE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHHE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopHasi padora «VccrnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema S. CTpoeHue 1 QyHKIMH KICTKH

Tumnbel KIETOK: JyKapuoTHUecKas U Tpokapuotuueckas. CTpykTypHO-
GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHueckoi kieTku. Knetounas crenka 0akTepuii U apxeil.
OcoOeHHOCTH CTpOEHMsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapuoT B OMOIIEHO3aX.

Crpoenre 1 GyHKIIMOHUPOBAHUE dYKAPUOTHUECKON KIIeTKH. [Tma3maTtuueckast
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKor MeMOpaHbl. TpaHCHopT
BEILIECTB Yepe3 IIa3MaTHIECKYI0 MeMOpaHy: accuBHbIN (Muddy3us, odaerdéHuas
nuddys3ust), akTUBHBIM (TIEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpHil-KaaueBoro Hacoca. DHIOUUTO3:
MUHOINTO3, (aronuTo3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJIETOYHOW CTEHKH PAacTEHUH, TPUOOB.

[Murorasma. [{uto3onb. Lutockener. JIBuxeHue murtomiazmbl. OpraHou/Ibl
kieTku. OTHOMEMOpaHHbIE OPraHOMIBI KIETKHU: dHAoIIa3Marruueckas ceth (I11C),
anmapat [ olbIXu, IJM30COMBI, WX CTpoeHHEe # (QyHKIUU. B3auMocCBs3b
OJTHOMEMOpPAHHBIX OPTraHOUAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ maakuit (arpanyysipHbIN ) SHAOIIA3MATHUYECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbku. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame I onvooicu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyonu pacturenbHbiX ki1eTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJIBI  KJIETKH:  MHUTOXOHJPUH,  TUJIACTHJIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUM u mactun. llepBuunsle,
BTOPHYHBIC M CJIOKHBIC TIACTUIBI (DOTOCHHTE3UPYIOIMINX dYKAPUOT. XIIOPOIIIACTHI,
XPOMOILIACTHI, TEUKOIJIACTHI BBICIIIUX PACTEHUI.

HememOpanubie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHoUJI0B KJICTKH. PuGocompr. Ipomesrcymounvle Quramenmol.
MukpodunaMeHTsl. AKmuHogvle Muxkpoguiamenmol. MBIIIICUHBIE  KJICTKHU.
Axmuno6vle KOMNOHeHmbl HeMblueuHblX Kiemok. Mukpotpybouku. Knetodnsrit
nentp. CrTpoeHwe U JBWKEHHUE IKITYTUKOB W PECHUYEK. MUKpOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka sapa, XPOMATHH, KapHOILIa3Ma, SIPBIINIKH, UX CTPOSHUE U
bynkuuu. SnepHbiii O0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpoMocoM B uHTepha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHOU 00010uKu 6 mumose. AHoephbiii
MPAHcnopm.

Krnerounsle BritoueHusi. CpaBHUTENbHAS XapAKTEPUCTUKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun



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

Tabmuupbl u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPUN», «Aapo», «CTpoeHne NpoKaprUOTUUECKOM KIETKI.

OOopynioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK PpPa3IMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3ydeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JICTUIA3MOJIN3A B
PACTUTENIbHBIX KIETKAX).

IIpakTnueckas padora «/3yueHne IBUKEHUS HUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaxX).

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPIHU B KJIeTKe

AcCUMMIIALINS ¥ TUCCUMIIISIIMS — IBE€ CTOPOHBI MeTaboimmn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. JHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOIO
Metabonusma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOpOB. benku-
aKTUBATOPHl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEIIECTB B KieTke. DOTOCUHTES.
AHOKCUceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiabp XJIOpOIiacToB B IpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlpogykTUBHOCTH (POTOCUHTE3A. BiusHue pa3anuHbIX PaKkTOpoB Ha
CKOpOCTh (poToCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOJIHBIE
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe OkHClIeHUE, WIH KIETOYHOE JibIXxaHue. Poib MUTOXOHIpHIL B
npolieccax ouonoruyeckoro okucienus. {uknnueckue peakunu. OKUCIUTETbHOE
dbochopunupoBanue. Iuepaus memoparno2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. llpeumymiecTBa a’poOHOro MmyTd oOMeHa
BEIECTB Iepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaIuA

[Toptpetsr: k. IIpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « DHEpreTHUeCKuil oOMen», «buocunres
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopynioBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi pabora «3yueHne KaTaAIUTUIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTaiasbl).

Jlabopatopuasi pabGora «/3ydeHue (HEepMEHTATUBHOIO pACIICIIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIbHBIX U AKUBOTHBIX KIETKAX).

JlabGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOXKEHUS U JIIXAHUSD.

Tema 7. HacseacrBenHass uHGopMalus U peaju3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpumius — MarpuuHbeli cuHte3 PHK. IlpuHnmme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBus Ouocunte3a Oenka. KoaupoBanue amuHOKUCIOT. Posib pubGocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzanusi TeHOMa y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepoHa (®. XKako0, XK. Mano). Monekynapuvie mexanuzmol IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOILIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycel — HexiieTouHbie (hOpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, oOaxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupychsbie 3a0o05eBanus 4esnoBeka, kuBoTHBIX, pactennii. CITNU /], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonrvwux maccueos («bigdatar)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6enrxos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, . Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «buocuHTes Oenkay, «I'eHeTndeckuii Koy, «Bupycey,
«bakTepuodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisuusa. Wurtepdaza u  Mutos.
OcoOeHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUIM),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKHUI ) IEPUOIbI UHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perumkanvun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, aAHTUNAPAIUIECIBbHOCTb.
Mexannsm permmkanuu JTHK. Xpomocombr. Ctpoenue xpomocoM. Tenomepsl u

TeroMepaza. XpPOMOCOMHBIA HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbelid  HaOOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMmbl. [losoBbie
XPOMOCOMBI.

JHenenue kinetku — MuTo3. CTaauu MUTO3a U IPOUCXOISIIINE B HUX MPOIIECCHI.
Tunel Muto3a. Kapnoknsaes n nUTokuHE3. buonornyeckoe 3HayeHUEe MUTO3A.

Perynsnust MUTOTHYECKOTO IHMKIA KIETKH. [IporpamMMmmpyemasi KiIeTOYHas
rubesnpb — arnornTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kiemokx. «lugposas
KllemKkay» — ououngopmamuyeckue Mooeaiu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MmuT0o3», «CTpoeHwHe
xpomocom», «Permukarus JTHK.

O06opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIyKay.

JlaGopaTtopnass  pabora «3yueHne = XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopHnasi padora «HaGmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue u GyHKUMH OPraHu3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OIHOKJIETOYHEIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U )KU3HEEATSIIbHOCTH OHOKJIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHbIE I'pUObI, OJHOKIETOUYHbIE BOJOPOCIH, IPYrUe
npotucthl. KosloHnanbHble OpraHu3MBbl.



B3auMocBsA3p 4acTeli MHOIOKJIETOYHOI'O OpraHusma. TKaHW, OpraHel WU
cucteMbl opranoB. OpraHusM Kak eInHoe 1enoe. ['omeocras.

Txanu pactenuid. TUIIBI paCTUTENIbHBIX TKaHEW: 00pa3zoBaTeIbHAas!, TOKPOBHAS,
IpOBOJSIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUUNA U
PACITOJIOKEHMS TKAHEN B OpraHax PaCTEHUU.

TKaHU KUBOTHBIX U YEJOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (PYHKIUN WU
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OpranHbl U
CHUCTEMBI OPTaHOB KMUBOTHBIX U 4eoBeKa. OYHKIIMHA OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyKHbII 1 BHyTpeHHUN cKeseT. CTpOEHUE U THIIbI
COCIMHEHNS KOCTEMN.

JIBmxeHne  opraHum3MoB. JIBHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MblIleyHas cucreMa. Pediiekc. CkeneTHbie MBIIIBI U UX paboTa.

[Iutanue opranu3mMoB. llornoiieHne Boabl, YIIIEKUCIOTO Tra3a U MUHEPAIbHBIX
BEIIECTB  pacteHussMu.  llutanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [lumeBapurenvHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Hpixanue opranu3MoB. Jlpixanue pacteHuid. [[pixanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cuctema uelioBeka. MeXaHuW3M BEHTWISUHUM JIETKUX Y NTUI U
MJIEKOTUTaomux. Perynsmus npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPAaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopr BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaie,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisiius.

Brinenenue y opranu3mos. Beijienienue y pacteHnil. BeiaeneHue y )KUBOTHBIX.
CokparurenbHble Bakyonu. Opranel BblaesieHus. DunbTpanus, Ccekpeuus u
oOpaTHOE BCACHIBAHHE KAaK MEXaHM3Mbl pabOThl OpraHoB BblaesieHUsA. CBS3b
[IOJIOCTU Teja C KPOBEHOCHOW M BBIJACIUTENIBHOM cuUcTeMaMu. Belnenenue y



NO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHue u (QpyHKIMOHUpPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEJIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OaKTepHil M LUCTHI MPOCTEMIIMX. 3alI1Ta y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIINIBI.

3almMTa 'y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HMX NIPOWU3BOJHBIE.
3amuTa opranu3ma ot OonesHed. MIMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOpPAJIbHBIA HUMMYHUTET. BpoXAEHHBIH H TPHOOPETEHHBIA crenu(uuecKuii
UMMYyHUTET. Teopus KIOHaNIbHO-ceneKTUBHOro mmmMmyHnurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocanurenabHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxkxumocTte ¥ peryisanus |y OpraHusMmoB. PasgpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakuMOCTh U peryisains y paCTEHUN.
PocToBble BelecTBa U NX 3HAYCHUE.

HepBHast cucremMa u pedrekTopHas peryjsiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEIBl. DBOIOLHUOHHOE YCIOKHEHNUE CTPOCHNS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTJENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pediekTopHas ayra. be3yciioBHBIE U YCIOBHBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBHUE TOPMOHOB. B3anmMOCBsI3b
HEPBHOU U SHIOKpUHHOM cucteM. [ mnoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOrOKIETOUHbIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOEHHE
HaceKoMbIx», «TkaHu pacreHuit», «KopHeBbie cuctembl»y, «CTpoeHue ctediisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHW KUBOTHBIX», «CKEJIET YEIOBEKA,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI1euHast CHUCTEMAY,
«BplgenurenbHas cUCTEMay, «DHIAOKpUHHAsA cucTeMa», «CTPOCHHME MBIIIIbIY,
«mmynuter»,  «KuimiednonosoctHeie», «CxeMa  TUTaHUSA  PACTEHUI»,

«KpoBE€HOCHbIE CHCTEMBI TIO3BOHOYHBIX IKHUBOTHBIX», «CTpPOCHHE THIAPHDY,
«CTtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE IO0XKIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema ssrymku», «HepBHas ~— cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOYHbIX
OpraHU3MOB, MUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUIECKIIMU



HACEKOMBIX, UTJIOKOXHUX, UBbIE 3K3eMIUISIPhl KOMHATHBIX pPAcTEHUM, repdapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHns Kpaxmaina U OeNKOB Moj AeicTBUEM (hepMEeHTOB, 000pya0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrne OpraHoB [IBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYISLUA,
(dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau ramersl. Meio3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKHU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y uBOTHbBIX. [10J10BBIE KeEne3bl.
OO0pazoBaHue 1 pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHEe U AMOpPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUS: HApYy ) HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHUS — HAayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munwi
onacmyn. OCoOGHHOCTH NpOOJICHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMUCTKH
(ractpynsiuus). 3akiiajika OpraHoOB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHATBHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHUSI JKMBOTHOTO KaK  pe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. Pa3zButme ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAYEHHE NPSMOIO0 M HENPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KMUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS



y ’KMBOTHBIX M 4esoBeka. [leproabl oHTOreHe3a uenopeka. CtapeHrue U CMepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

PasMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKW3HEHHOM ITuKIIe pacTeHuid. OOpa3zoBaHue CIop B mpolecce melosa. ['amerorenes
y pactenuil. Ona0A0TBOPEHHE U PA3BUTUE PACTUTEIBHBIX OpraHu3MoB. J[BoitHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U pa3BUTHE CEMECHH.

MexaHu3MBbl peryJaluyd OHTOI€HE3a Y PACTCHUHN 1 )KUBOTHBIX.

JleMoHCTpauun

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

Tabnmuupl u cxembl: «BereratuBHOe pasMHOXKeHUE», «TuIbl Oecrnoioro
Pa3MHOXEHUs», «Pa3MHOXKECHHE XJIAMUIOMOHAIbDY, «Pa3MHOKEHUE HBIJICHBIY,
«Pa3zmHoOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pas3BuTue», «Pa3Butme wmainckoro xyka», «Pa3Buthe capanum»,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y ULBETKOBBIX PACTECHUI,
«CTpoeHune CeMsSH OJHOJOJBHBIX U JABYJOJBHBIX PACTCHUI», «KU3HEHHBIN LUK
MOPCKOM KamycCTbl», «  KU3HEHHBIN [TUKIT MXay, « KU3HEHHBIA LIUKJI MATOPOTHUKAY,
«KU3HEHHBIN IIUKJI COCHBIY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SULEKIETOK MU
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLLIKID.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FTOTOBBIX
MHKpOITpEnapaTax.

IIpakTuyeckass padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
PaCTEHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS M PA3BUTHS TEHETUKH Kak Hayku. PaGotel . Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UEeCTBEHHBIX YYEHBIX B PA3BUTUH I'€HETUKH.
Pa6oter H. K. KonsrioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®unmunuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
ajuieNibHbIC TEHbl, aJbTePHATUBHBIC IPHU3HAKH, JOMMHAHTHBIM M PEIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.
OCHOBHBIE ~ METOJABl ~ TCHETHKU:  THOPUIOIOTHYECKUHM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHIA.

JdeMoHCcTpaIUU



[Toptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. @umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHoo0pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaCIICIUIEHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unore3a 4ucToTh raMer.

AHanu3upyomiee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleJOBaHMUS.
Pacuierienre mpu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOIO
HacJe10BaHus Mpu3HakoB. [{uTonornyeckre OCHOBBI AUTUOPUIHOTO CKPEIMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuernieHHoe
HACJICIOBAaHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTeporamMeTHbId I0J. ['eHeTnyeckas
CTPYKTYpa IMOJIOBBIX XpoMOocoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI aJuiean3M. B3aumMoaelcTBHEe HEaJUICIBHBIX T'E€HOB.
Kommiementaprnocts. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U UEJIOBEKA, 4 TAKIKE
(GU3MONOTUYECKUX  TPOIIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eHeTHUECKE MEXaHU3MblI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— TIApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHe acmleKThl KOHTPOJSI U
W3MEHEHUS HACJIEICTBEHHON MH(OpPMAITUU B TTIOKOJICHHUX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabnuubl u cxemsl: «llepBbiilf 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upyroouiee ckpemuBanue», «HemomHoe noMuHHpOBaHHUEY,
«CrerneHHoe HacleIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,
«Kapuotunn denmoBeka», «Kapuotun apozodmiby, «Kapuotunm mruimy,
«MHOXECTBEHHBIN alJICIN3M», « B3anMo1elCTBHUE IT'€HOBY.

O6opynoBanue: Mojelb I JEMOHCTpalMud 3aKOHOB €JAMHO0Opa3us
ruOpUJIOB TIEPBOTrO TIOKOJICHHSI M PACIICIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJAEb I



JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «/3ydyenwe pe3yabTaTOB MOHOTHOPHUHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

IIpakTuyeckass  paGora  «lM3ydyeHue  pe3ysibTaroB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna uw cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buisl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MonudukanuonHas U3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa u BapuanmoHHas KpuBas (B. Horanncen). CpoiicTBa MOIu(DUKAIMOHHOU
M3MEHYHUBOCTH.

['eHoTHMIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOU U3MEHUUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTU B CO3JaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax 0JJHOro BUA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTauuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBaHHbIE MyTauuu. SaepHsle U
HUATOIUIa3MaTuYeckue mytauuu. COMaTUYECKUE W TMOJIOBbIE MyTauuu. [IpryunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl W WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo m3MenunBoctd (H.U. BaBunon). BuesnepHass u3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HAc1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuiet u cxeMbl: «Buael  um3mMeHumBOCTHY», «MoauduKaimoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAS U3MEHYHUBOCTHY, «Metio3y,
«OmonoTBopeHuey, «I 'eHeTndeckue 3a0o0ieBaHus YeoBeKay, « Buabl MyTammii.

OO6opynoBaHue: >XKMBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEN
MOAU(PUKALMOHHON M3MEeHYMBOCTU. llocTpoeHue BapualMOHHOrO psAga U
BapUALMOHHON KPUBOMY.



IIpakTuyeckass padora «Mytanuu y 7Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotnn dvenoBeka. MexayHapoaHas mporpaMma MCCIENOBAaHHS T'e€HOMA
yernoBeKa. MeTonapl  M3y4YEHHsT TEHETHKM  YEJOBEKAa: TI€HEAIOIMYECKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MONYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TE€HETUUECKHIA. CoBpemeHHOE ONpEICIICHHE T€HOTHUIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C IOMOIIBIO
[T[P-ananu3a. HacienctBeHHble 3a001€BaHUs YeIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MpepacioioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUHU T€HETUYECKHUX
3a0o0yieBaHU uesoBeKa. MeauKo-reHeTUYeCKOe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIETKU. [IoHSATHE «TE€HEeTHYECKOTO Ipy3a». DTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl MOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
duznyecKoMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYyXarouiei cpenpl. ['eHeTnueckas
IIPEAPACIIOJIOKEHHOCTD YEI0BEKa K ITaTOJIOTHSAM.

JleMoHCTpauumn

Tabmuubl u cxemsl: «Kapuotun udenoBeka», «MeToapl U3y4yeHUsS T€HETUKH
yesioBekay, «I eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IpakTnueckas padora «CocTaBieHUE U aHATU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanys u cenekuust. 3apoKICHHUE CEJEKIIMU U JOMECTUKALIMU. Y UCHHE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenuii. Ponb cenexkuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
MopoJia, MITaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW U3MEHYMBOCTHU
H. W. BaBunogsa, ero 3HaueHue JJis CENEKIIMOHHOM pabOTHI.

Metonbl cenekuMoHHOM paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
VIHJINBU 1Y aJIbHBIM. DTarsl KOMOMHAIIMOHHON CCJICKLIUU. HctrwiTanne
IPOM3BOAUTENCH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIbIO OLEHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIMOHHOW  padoThI.
PanuaniMOHHBIN U XUMUYECKUW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX
¢opMm opranusmoB. Mcnosp30BaHWE TE€HOMHOTO PENAaKTHPOBAHUS M METOJIOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoIHOTO MaTepuaa Jijisl CECKIUH.

[lonyuenne MOJINTUJION]IOB. BnyrpuBugoBas rUOpUAN3aLINSL.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, wid ayTopuauHr. I'erepo3uc u ero mnpuuuHbl. Mcnonb3zoBaHue
rereposuca B cenekuuu. Otnanénnas rubpuausanus. [Ipeomonenne Oecruioaus



MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U U3yYeHUE T€HETHUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKHX POJWYEH JUUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEJIbCKOXO03AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX  JHCUBOMHBIX 8 UYeadax YIVYUleHUs
cyuecmgyrowux U Co30aHusi HOBbIX NOPOO, JNUHULL U KPOCCO8, 8 MOM HUCie C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCe008AHUT, NepPedo8biX Uoel U
NepCneKmuGHbIX MexHOI02UL.

JleMoHCTpanumn

[Toptpersi: H. M. BaBunos, M. B. Muuypun, I'. J. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuupl u cxemsbl: «L{eHTpBI TPOMCXOXKAEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Mertonpl cenexuum», «OtnanéHnas ruopuanzanusy, «MyrtareHes».

JlabopaTtopHasi padora «/3ydyeHne cOpTOB KyJIbTYpHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne METOAOB CEICKIIUA PACTEHHI.

IIpakTnueckas padora «lIpuBnBka pacTteHun».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMHM PACTEHUM U
YKUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHLMUIO, IIJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO34WCTBO, B J1AOOpPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBeKThI, UCHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIE
KYJBTYPBI, MUKPOOPTraHU3MBI, 170'¢ XapaKTEepUCTHKA. TpaguuonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUYeHne, TMOJIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAEnHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3nlaHre TEXHOJOrMid M MHCTPYMEHTOB LEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MMOJYyYEHHs OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUaoIIMecs B MPUPOie OMOCUHTETUUECKHUE MYTH.

Kiterounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anmuss W COMaTHYECKUN
smOpuoreHe3. lcmonb30BaHue TaruioWZOB B CEJIEKUWU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHUE KUBOTHBIX. METONI TpaHCIJIAHTALUUU SJIEP KIIETOK.



Texnonozuu 0300posieHus, KyIbmusuUpo8aHus u MUKPOKIOHATILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass W T€HHasg WHXeHepHs. VICKyCCTBEHHBI CHHTE3 TI€HAa U
koHcTpyupoBaHue pekomOonHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEHHUSI M TEPCIEKTUBBI XPOMOCOMHOM M TEHHOW MHXKEHEPUU. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIEMbl FTEHHON MHXKEHEPHH.

Menuuuackue 6uorexnosioruu. [locrrenomuas nudposas meaununaa. TTLP-
JIMarHoctTuka. MeTaOoJIOMHBI aHaJIN3, TEHOIIEHTPUYECKUN aHaliu3 NpoTeoMa
YEeJIOBEeKa JUIsl OLICHKM COCTOSIHMSL €ro 340poBbs. M CHonb30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3paOOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHHTra M ckaddonauHra
JUTSL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oynuteneir OPBU, ycTaHOBiIeHHME MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUpYyCOB, BBI3BIBAIOIIMX OCO0O ONAcHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmuubl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepusn», «I eHHass HHXKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «DbHOTEXHONOTMA — BaXHEWINAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3ZBOJICTBO)Y.

11 KUIACC

Tema 1. 3apoxneHue W pa3sBUTHE IBOJIOLMOHHBIX NpeACTABJICHHUN B
omnosioruu

OBomonmonHas teopusi Y. JlapBuna. IlpeanocbulkM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me CHiibl 3BOIOUNMH BUIOB 110 Y. J[apBHHY (BbICOKas HHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenue cunTeTnyecko Teopun dBomonuu (CTI). HelTpanbHas
teopust dBomound. CoBpeMeHHas JBOJIOLUMOHHAs  Ouojorug. 3HaAYeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JleMoHCTpanun



[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kioswe, Y. apeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmus! u cxemsl: «CucteMa xuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzM GopMUPOBaHUS MPUCITOCOOICHUHN Y
pacTeHuit u KUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta myteriectBus Y.
HapBuna», «Haxoaku Y. [apBuna», «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«[lopogsl Tomy6eit», «MHorooOpasue KyabTypHBIX (opM KamycTbD», «llopossrl
JIOMAIITHUX >KMBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BHIOB (1o Y. JlapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYLIUX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETHYECKON TEOPUH 3BOJIIOLINI.

Tema 2. MUKPO3IBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3us W CTPYKTypbl mnomyisanuil. M3meHeHue
reHo()oH/a TOMyJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHble (AKTOpPbl (IBMXKYIIME CHIIbI) SBOMIONUM. MyTalmOHHBIN
npouecc. KomOuHaTuBHasg wu3MeHUMBOCTh. Jlpelidp reHoB — ciydaiiHbie
HEHaITpaBJICHHbIE U3MEHEHUS YaCcTOT ajljiesiel B monysauusx. DHQPexT ocHOBaTelIs.
Sdexm bGymuvinounoco eopaviuka. CHudCeHUe 2eHeMmuUYecKo20 pPa3sHo0OPA3UsL:
npuuunsl u creocmsus. llposenenue s3¢pgpexma opetigha 2eno8 68 6ONBLUUX U MATBIX

NONYIAYUSX. Murpanun. N3osius NONYJIALUI: reorpaguyeckas
(mpocTpaHcTBeHHas ), Onosnorudeckas (penpoayKTHUBHAs).
EcrtecTBeHHbII 0TOOp — HamnpaBisiomuii Qakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA, Pa3pbIBAIOIIHIMA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE M HBOJIIOIUS COIUAIBLHOTO
MOBEICHUS )KUBOTHBIX.

[IpucnocoONEHHOCTh  OPraHWU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIIOIUH.
Bo3HukHOBeHME MPUCTIOCOOIEHNH Y OpraHu3MOB. ApoMop(}O3bl U UANOATATI TAIIUH.
[Tpumeps! TprcocobIeHN y OpraHu3MOB: MOP(HOIOTHYECKHE, PU3HOTOTHIECKHE,
onoxumuyeckue, ToBeAeHUYeCKHe. OTHOCHTENBHOCTh  TPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpPOAIBONIOIMHU. M3omsiust — kimodeBor (akTop BumgooOpazoBanusa. Ilytu u
CIIocoObI BHJI000pa30BaHMUS: ajuIonaTpUYECKoe (reorpacduueckoe),
CUMITaTpuueckoe  (IKOJOTUUECKOE), «MTHOBEHHOE» (moJMIUTION IU3aIus,
rudpuau3anus). JJIMTeTbHOCTh BOJIIOLIMOHHBIX MPOIIECCOB.

MexanuzmMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Po1b 3BOTIOLIMOHHOM OMOJIOTHH B pa3padOTKe HAYUYHbBIX METOJOB COXPAHECHHUS
oropazHooOpasusi. MUKPOIBOMIONUSA W KOIBOJIONUS IMAPA3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUS 3aKoHa Xapan—BaiinOepray, «/Buxymme
CWJIBl 3BOJIFOLUN», «IKOJIOrMYECKass M30JUUs MONYJSALHN CEeBaHCKOU (openny,
«I"eorpaduueckast U301 TMCTBEHHULIBI CHOMPCKOM M IMCTBEHHHULIBI JAyPCKOW»,
«ITonmynsALIMOHHBIE BOJHBI YUCIEHHOCTH XHUIMHUKOB U KEPTB», «CxeMa AeHCTBUS
€CTECTBEHHOT0 0TOOpa», «@opMbl 00pHOBI 3a CyILIECTBOBaHUEY, «IHyCTpUanbHbBIN
MenaHusm», «OKuBble — uckomaembie»,  «IIOKpOBHUTENBCTBEHHAas  OKpacka
KUBOTHBIX», «lIpemympexpaaromas oOKpacka KUBOTHBIX», «Dusznosoruueckue
anantanuny, <«lIpucrnocoOneHHOCTh OpPraHu3MoOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunbl-nBoitHukn», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BUJI000pazoBaHus», «I eorpaduueckoe B1u1000pazoBaHue TPEX BUIOB JIAHIBILIEH,
«9KoJ0ru4YecKkoe BHUI000pa30BaHUE BUAOB CUHUL, «lloauruionasl pacTeHuin»,
«KanycTHO-peieuHblil ruopumy.

O6opynoBanue: repbapyuu pacTeHUH, KOJJISKIIUH HACEKOMBIX, dydea ITUIl |
3BEpe ¢ MpUMeEpaMH pa3INuHbIX TPUCTIOCOOICHHI, YyUesa NTHIl U 3BEpPeil pa3HbIX
BUJIOB, TrepOapuu pacTeHUid OJIM3KUX BHUJAOB, OOpA30BaBIIMXCSA PA3THYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBJIeHHE N3BMEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padora «IIpucrioco0aeHrss OPraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eCO000pa3HOCThY.

JlaGopaTopnass paGora «CpaBHeHHWE BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJironus 1 €€ pe3yJabTaThl

Metonbl  HM3ydeHHs MaKpO3BOJIOLMHU. IlaneoHTONOrMyeckue MeETOJbI
u3ydyeHus oHBomouud. llepexomnbie ¢GopMbl U QUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHus: 3Bojouuud. CpaBHeHUE QIOpHl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHJEMUKHU U PEIUKTHI.

DOMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(HOIOTHUYECKUE METOAbl U3YUYEHUS
ABOIOLMM. ['€HeTnueckue MeXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M IMOSBJICHUS
DBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbIL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYJISIpPHO-T€HETUYECKHE,



OMOXUMHUYECKHUE U MaTEMAaTUYECKUE METOIbl U3yUYEHHUs SBOIIOLMHU. ['OMOIOrHYHbIE
redbl. COBpEMEHHBIE METO/IbI ITOCTPOCHUS (PUIIOTEHETHYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (MpaBwiia) 3BOJONMH. [IpuHyun cmenvt yHKyuil.
HeoOpatumocTs 3Bomonu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
ABOJIIOLIHH.

JdeMoHCcTpau

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosep, J. I'ekkelns.

Tabmuipl U cxembl: «OUIOTCHETUYECKUIN PAJl JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»,  «Punuoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpaguueckue 30HBI 3eMian», «Jlpeli KOHTUHEHTOBY,
«Penuktey, «HaudanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU HBOJIIOLIANY.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHble THUMOTE3bl NPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOuWoreHes u
naHcnepMusi. JloHaydHble TPEICTaBICHUS O 3apOKIECHUU KU3HU (KPEAllMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu O.
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxoxienue >xM3HU U aCTpOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIFOLIMH. [InanerapHas
(reonmornueckas) SBOJIONUSA. XHMHYECKAass OHBOJIONMSA. AOHWOTCHHBIM CHHTE3
opraHnyeckux BeuiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3z moHomepoB. Koanepsarnas runoreza A. M. Onapuna,
runore3a nepBuyHoro OynboHa JIk. XosnelHa, reHetuyeckas rumore3a [
Ménnepa. PubGosumbr (T. Yex) um rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emin 1 MeToAbl €€ n3ydeHus. MickoraeMple OpraHn4ecKre OCTaTKU.
['eoxponosioruss u €€ mMeroabl. OTHOCUTENbHAS W AOCOJIOTHASI T€OXPOHOJIOTHS.
['eoxpoHoornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

HavaneHbie 3Tanbl OpraHMYecKoOW »HBOJIIONMU. [lOsIBIIeHME W 3BOMIOIUA
NEPBBIX KJIETOK. DBOJIOLHMS MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJIor MEepBbIX Ha 3eMie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC ATallbl SBOJIONHUHA BBICITUX pacTeHUU. OCHOBHBIC apOMOPQO3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosBieHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEeHHE [BETKOBBIX
paCTECHUH.

OCHOBHBIC 3Tallbl 3BOJIONHMH KUBOTHOTO MHUpa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Benackas (ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIONHUS MTO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMH U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO3OM,
najaeo30ii, Me3030i, KaitHo30i. O0IIas XapakTepuCcTUKa KIMMaTa U T€OJIOTUYECKUX
npoiieccoB. [losiBeHne 1 paciBeT XapaKTEpHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCIJIOBHUS U BIMSHUE Ha ra30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI ITpouuioro. llpuyunnsl n
CJIIEICTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHoO0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHnune! kraccudukanmu
opranu3moB. OCHOBHbBIE CUCTEMATUUYECKHE IPYMITBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnaiumannanu, JI. [lacrep, 1. . Meunuxkos, A. N.
Omnapun, [Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUW»,  «['€OXpOHOJIOTMYECKas  IIKajay,
«HauanpHbIe 3Tanbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHUS 3YKAPHUOT
nyTéM cumoOnoreHeza», «Cucrtema KUBOW TpHPOABD», «CTpoeHuEe BUPYCAY,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCIN,
«MHoroxkserounsle Bogopociam», «Mxw», «llanoporHukn», «l ol0ceMeHHBIE
pactenus», «Oprasbl [IBETKOBBIX paCTeHUI», «CXeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY», «IIpocteitmmey, «Kumeynomnonoctueiey, «Ilnockue
yepBu», «YneHuctoHorue», «PwiObD», «3emMHOBOAHBIEY, «IIpecMbIkaromuecs,
«IItnuey, «Miexkonuraromue», «Pa3Butue Ku3HU B apXeUCKon spey, «Paszsurtue
KU3HU B IIPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HM B MAJICO30MCKOM 3pe»,
«Pa3BuTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B KAWHO30MCKOU 3pey,
«CoBpeMeHHasi CUCTeMa OPraHUuYeCKOTr0 MUPay.



O6opynoBanue: repOapuuM pPACTEHU pa3IMYHBIX OTHAENOB, KOJJIEKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOKHX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, Uy4eJia IITHL] U 3BEPEH, KOJUICKIUN
OKAMEHEIIOCTEM, TIOJE3HBIX HCKOMAEMbIX, MYJSIKA OpPraHHMYEeCKUX OCTaTKOB
OpPraHU3MOB.

BupryanbHas n1aboparopHasi padora «MozaenupoBaHue onbiToB Muiiepa—
KOpu no n3ydennto abMOTreHHOr0 CUHTE3a OPraHMYEeCKUX COSIMHEHUN B IEPBUYHON
aTMocdepe».

JlabopaTopuasi paGora «/3yueHue M omuMcaHuWE MCKONAEMbBIX OCTATKOB
JTPEBHUX OPTaHU3MOB).

IIpakTuueckas paGora «l3yyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEM CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3a7a4u aHTPOIMOJIOTUHU. METO/IbI aHTPOTOJIOT U H.

CraHoBJIEHUE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruno3Hble
BO33peHUA. COBpEMEHHBIE HAYUYHBIE TEOPUHU.

CX0aCcTBO Yen0BEKa € )KMBOTHBIMU. CHCTEMATHUYECKOE MOJIOKEHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBeaeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOXKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOTHYEeCKre, COITHaTbHbIC.
CooTHolleHHe OMOTOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIC CTauu aHTporioreHe3a. PaHHue uenoBekooOpas3Hbie 00€3bSIHbBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — O0IIHE MPEIKU YeJIOBEKOOOPa3HBIX 00€3bsH U
JTroJed. ABCTPAJONMUTEKU — ABYHOTHE MPEAKU JoJel. YeloBeK yMeblil, IepBbIe
M3TOTOBJIEHUS OpYyAUU TpyAa. UemoBeK MpAMOXOISIINN U IEPBBIA BBIXOT JIOIEH 32
npenensl Adpuxu. YenmoBek reienboeprekuii — o0l mpeaok HeaH1epTaaTbCKOTO
YeJIOBEKa W YEJIOBEKA PasyMHOTo. UenoBeK HEaHAEPTAIbCKUUA KAaK BUJ JIOAECH
XOJIOHOTO KJnMmarta. YeloBeK pa3yMHbId COBPEMEHHOTO THIIA, JIECHUCOBCKUMN
YEeJIOBEK, OCBOCHHUE KOHTHMHEHTOB 3a mpenenamu Adpuku. [laneorenernka u
najseoreHoOMHKa.

DBOJIIOLIMST COBPEMEHHOTO ueJioBeKa. EcTecTBeHHBIM OTOOp B MOMYJISLUSX
yeyioBeka. MyTanuoHHbIN mpouecc U noiaumopdusm. [lonynsunoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YEJIOBEKA.



UYenoseueckne pacel. I[loHarue o pace. bonblume pacel: eBpomneouaHas
(eBpa3uiickasi),  aBCTpajo-HEeTpoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  4yenoBeueckux — pac.  HaydHas  HECOCTOSATENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCJIOBHUSIM OKpPYKArOUIEH Cpeabl.
Bnusnue reorpadudeckoil cpessl U aperida reHoB Ha MOPQPOIJIOTHIO U (PUNOJIOTHIO
YEJI0BEKA.

MexauciuruiMHapable  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  DBOJIOLUMOHHAS  AHTPONOJIOTHS W MAaJCOAHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJIAIMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanue K03BOTIONUHI OUOJIOTHYECKOTO M COLIUATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Hoptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBbI», «CKeNeT dYeloBeKa M CKeJleT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNoBeKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
IPAMOXOISIIMNY, «/leHncoBckuil yenosek» «Heanaepransipny, «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITamnbl IBOJTIOLUH YEIIOBEKa», «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJOBeKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTHYECKUMU U OUOJICUCKUMH CIOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
doTorpaduu Hax0I0K UCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKa, MOJIEIb
yeperna 4eJ0BeKa U yeperna IUMIaH3€, MOIeNIb KUCTH YEI0BEKa U KUCTH IITUMIIaH3e,
MOJIEJIA TOPCA MPEAKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «3yyeHne 3KOJIOrMYECKHUX alalTallui YETOBEKA.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CUCTEM C OKpY Karolle cpeaou

3aposkaeHue U pa3BUTUE 3KOJoTuH B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. CesepuoBa, 2. I'ekkens, A. Tencau, B. H. CykauéBa. Pa3znenst u 3amaum
sKoJIoruU. CBsI3b IKOJOTUU C IPYTUMHU HAYKAMU.

Metonpt sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JiabopaTopHbie. MoJenupoBaHre B HKOJIOTUU. MOHUTOPHUHT
OKpY>Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM JUIA  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3E€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOHN KYJIbTYpPbl U SKOJOTHUYECKON IPAMOTHOCTH HACEICHUSI.



JdeMoHCcTpaMu

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl sxoaorun», «MeToasl 3KoIorHH», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbI».

JlaGopaTopHuast padora «3yuenue METOJ0B JKOJIOTUYECKUX
WCCIIEOBAaHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okonoruueckne (HakTopbl U 3aKOHOMEPHOCTU UX AeiicTBus. Knaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JIEeHUCTBUS dKojormueckux (axkropos. IIpaBuino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢pakrtopel. CBeT Kak sKonorumdyeckuid (akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOTMYECKUE TPYIIIbI
pacTeHHil M >KUBOTHBIX [0 OTHOIICHWIO K cBeTy. CHUrHaimbHass pojb CBETa.
doTonepruoau3M.

Temneparypa kak skonorudyeckuid (akrtop. JleiicTBue TemiepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid aktop. Ilpucrnocobnenus pacteHuilt K
NoJAJIep)KaHUI0 BOJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
ryOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
0COOEHHOCTH cpesl o0uTaHust oprann3moB. [Ipucnoco0nennst opraHu3MoB K KU3HU
B Pa3HbIX cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roauunbie puTMbL. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

JKuznennsie ¢popmbl oprann3mMoB. [ToHsTHE 0 *KU3HEHHOH (popMe. XKu3HEHHBIC
bopMbl pacTeHMil: AepeBbsl, KyCTapHUKH, KYCTApHUYKH, MHOTOJIETHUE TPaBBHI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THUIPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMOMO3 U ero (opmel. [lapazutusm, xoomepanus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTRBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tomu4yeckue, (opuueckue, dadbpuyeckue). 3HAUYCHUE



OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpaIuA

Tabmumbr 1 cxembl: «IOKomorudeckue QakToper», «CBETOBOW CIIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOrMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl O0OWTaHHS OpPraHU3MOB», «bHOJOTHYECKHEe PUTMBDY,
«Kuznennsie Gpopmbl pacTeHmiD», <« Ku3HEHHBIE (POPMBI JKUBOTHBIX», « IKOCHCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTeMa XBOMHOro Jieca», «llemu muTanusy,
«XUIIHAYECTBOY, «Tapazutuzm», «KoHKypeHIus», «Cum0Om03»,
«KoMMeHcanuzm.

O6opynoBanue: repbdapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUSI, TepOapuu U KOJUICKIIMHU TETUIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dydelia MTUIl U 3Bepel, repdbapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHMs JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HBbIX cpejax,
repObapu M KOJUIGKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIOBUW JKWU3HH, repbapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYaCTBYIOUIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOEHHOCTH PACTECHUHN U3 Pa3HbIX
MECT OOUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, PU3NUECKUX OAPHEPOB U
0COOCHHOCTEM OMOJ0oTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisaiuui. OCHOBHBIE TIOKAQ3aTE€IW MOMYJSALMU: YHUCIECHHOCTh, IUIOTHOCTb,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTaA,
CMEPTHOCTb, MUTPALIUA.

DKoJoruyeckas CTpykrypa nonyysinuu. OlieHKa YHCICHHOCTH TOMYJISIUM.
JnHaMuKa monmyyisiuud U €€ peryisanus. bUOTHYECKUH MOTEHLMAN TMOMYJISIHU.
MopaenupoBaHue JMHaAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISIIUN.
KpuBbie BbDKHMBaHMs. Perymisius 4YMCICHHOCTH MOMYJSLUN: posib (HaKTOPOB,



3aBUCSIINX U HE 3aBUCSAIIUX OT TUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKoil Huile Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatunmHcona. Pa3zMepsl skosiormdeckomn
Huiy. [loTeHnManbpHas U pealTn30BaHHAas! HUIIIY.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid >KUBOTHBIX. buosiormueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCcTpauumn

[Toptper: k. 1. XaTunHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKHUE XapAKTEPUCTUKU MOMYJISLIUNY,
«IIpocTpancTBeHHasi  CTpyKTypa  momyisiiun», «Bo3pacTHble  MHUpaMUJIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeins 3xonorudeckor Humu Jx. M. XatunHcoHay.

Oo6opynoBanue: repdapun pacTeHUH, KOJJIEKIIUH )KUBOTHBIX.

JlabopaTtopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K PacCEICHUION.

Tema 9. IKos10rus cO00IIECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopor BelecTB v MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE OKA3aTENN IKOCUCTEMBL. bruoMacca u mpoAyKIusa. IKOJIOTHUYECKUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTHUHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakchnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oxeanos. Ixocucmemvl myHOp, 1€Cc08, cmeneul, nyCmoltb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmnuns
MEXK]Ty aHTPOTIOTEHHBIMU U MPUPOJHBIMU IKOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbnopa u ¢ayna. CuHaHTpomm3alus Topojackoll ¢ayHbl. buonornueckoe wu
XO034MCTBEHHOE 3HAYEHUE arpO3IKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJIEUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvlx
61008) 8 yHKYUOHUpoBanuu skocucmem. IlepeHOC PHEPTHUU U BEIIECTB MEXKTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmaus 3a2psA3HeHUl PA3ZHbLLIX MUNO0S8 HA CYOOPSAHU3MEHHOM,
OD2AHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTogonorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOcHCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO jeca», « DyHKIIMOHAIbHBIC
TPYIIIBI OPTaHU3MOB B dKOcHCTeMe», « KpyroBopoT BemiecTB B 3kocucTemey, «Lemn
nuTaHus (macTOWIHAsA, HAETPUTHAsA)», «IKOJOTUYECKas TMUpamMuia YUCE»,
«IKonoruyeckas nmupamuyia OUOMACChly), «IKOJIOTHUECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
nokapa», «JKocucTeMa o3epa», «ArporeHo3», «KpyroBopor BEIIECTB U MOTOK
SHEPTruH B arporieHo3e», «[Ipumepsr ypboskocuctem.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO03KOCUCTEMBDY.

JlaGopaTopnasi pa6ora «M3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHsi «DKCKYpCHUsl B TUIUYHBIN OuoreorieHo3 (B ayOpaBy, OEpe3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha MMojie WIX B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CYILECTBOBAaJIA KM3Hb. PazBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. JKuboe
BEIEeCTBO Orochephl 1 ero PyHKITUH.

3aKOHOMEPHOCTH cyIiecTBOBaHus Onocdepbl. OcobeHHOCTH Ouochepsl Kak
ri100aIbHOM 3KOCcUCTEMBI. JMHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHUE IUKJIIBI (YTIepo/a, a30Ta). PUTMUYHOCTH SIBICHUH B
ouocdepe.



3oHanbHOCTH Onochepsl. [Touatue o 6uome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE M IIMPOKOJIMUCTBEHHBIE Jieca, CTENU, CABAHHBI,
IIyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onochepHbIX PYHKIIUM.

JleMoHCTpaIMU

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoaey,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoTr kuciaopojga B TPHUPOJEL»,
«KpyroBopoT Boabl B mipupoje», «OcHOBHbIE OMOMBI cyminy, «Knumarudeckue
nosica 3emnn», «TyHapay, «Taira», «Cmemannsiii gec», «IIInpokoIncTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponmnueckuil gecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:ka0MIAs Cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YeEOBEKa Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOTHOMN
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme mouBbsl. OxpaHa NOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTEILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacaeie kHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIIOBEUECTBA U IPUPO/IBI.
PanronanbHO€  MPUPOJOMNONB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTHUS  OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocbepezaoujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
ungopmayuu no  cocmoAHU0 OMOENbHbIX 68U008 U Kkocucmem. OcHovl
9Kopeabuiumayuu dKocucmem U cnocooos 060pvbObl ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JlemoHcTpanuu

Tabnuiel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arpsa3HeHue ruapochepoy,
«3arpsi3HeHue nouBb», «[lapHukoBbii AhdhexT», «Ocob0 oxpaHsieMble MPUPOIHbIE
TeppuTOpUn», «MOAENN YIIPaBIIEMOTO MUPAY.



O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbI 110 OUOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue momusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe paseumiue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIMUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TPHUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS YKOIIOTUUECKOU KYJIbTYPHI,
cnocobHocmu cmasums NENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHHU TIOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMUCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpPMaMUu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3HWIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIMOPAJIKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOUIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOro mpeamera «buonorusy»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIeCTBa, paCIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOM JESITEIHLHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOr0 BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEM, yBaXKEHHE 3aKOHA
Y TIPABOIIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEIbHOCTH IIPH CO3aHUHN YUEOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJIbHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IpU OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW 1 BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakTaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPY, HPOIUIOE U HACTOAIICE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MIPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTHXKEHUSM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHMUS 3HAYCHUST OWOJOTMU B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OY/IyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAaHHUE IMOITMOHATBLHOTO BO3ICHCTBUSI )KMBOW IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJIHTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a )KU3HU (310pOBOE
NUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTHObIXa, peryisipHas (Qu3uyeckas aKTUBHOCTb), OEpEeKHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE 1EHHOCTU TPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHHWE MOCIEJACTBUN W HENMPUATHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
QJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTHMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIHLHO
BBITIOJTHSATH TaKYyIO JEATEIbHOCTD;

MHTEpEC K pa3nyHbIM cepaM MpophecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30oBaHMI0O U CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCIEACTBUNA ISt
OKPYKaroUIEH Cpebl;

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHHMS TpU PEIICHUH TMpoOJieM, CBSI3aHHBIX C  pallMOHAJIbHBIM
MPUPOOIOIb30BaHUEeM  (COONIOZICHUE  TPAaBWJI  TOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHHWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HEMPHUATUE JEUCTBUN, IPUHOCIIIUX BPE OKPYKAKOIIEH TPUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBATH HEOJIArONMPUATHBIE SKOJIOTMUECKHE MOCIEICTBUS
NPEAIPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;



HaJIM4KMe PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHOM, KOMMYHHKATUBHOM M COIMATBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JIEATEIHHOCTH SKOJIOTHUECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAaKTHUKW, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W UYWTATENIbCKOW KYIbTYpPHl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

MOHUMAaHUE CrnenupuKku OUOJOTUM KaK HAyKd, OCO3HaHMUS €€ poyu B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpeAcTaBlIeHUs] 00 OKpYXKalolleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YEIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOsIeM
COXPaHEHUs1 IPUPOITHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALNU:
o0OecriedeHrss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, TIOMCKA MyTEH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIbHOMY
UCTIOJb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpY U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUPA W MPOUCXOIANINX B HEM HM3MEHEHUH,
yMEHUE JiefiaTh OOOCHOBAHHBIC 3aKJIFOUCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW MAESATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEphIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAHUW MO OUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATUSA, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEHU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIEeI0BaHNE, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE); YHUBEPCAIbHbBIE
yueOHble JeHCTBUS (MO3HABATENbHbIE, KOMMYHHKATHUBHBIE, PETYJSATUBHBIC),
obecneunBaomye GopMrupoBaHrue (yHKIUOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O00YyYarolMXcCs; CIIOCOOHOCTh  OOY4YaroIIMXCS  UCHOJb30BaTh
OCBOEHHbBIE MEKIUCIUIIIIMHAPHBIE, MUPOBO33PEHYECKNE 3HAHUSL U YHUBEPCAJIbHBIE
y4eOHbIE IeMCTBUS B TO3HABATEILHON M COLUAIIBHOMN MPAKTHKE.

B pe3ynbpraTe u3yueHuss OMONIOruM Ha YPOBHE CPEIHEro 00LIero 00pa3oBaHus
y oOyuatomerocss OyayT c@OpMHUpPOBaHbBl I103HABATEIbHbIE YHHUBEPCAJIbHBIC
y4yeOHblEe JEHCTBUS, KOMMYHUKATUBHBIE YHHUBEpPCAJbHbIE Yy4eOHbIE JEHCTBUA,
PEryJISITUBHBIE YHUBEPCAIIbHbBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MeTtanpenMeTHble PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMHA
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOSITENILHO  (OPMYyJIMpPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, CUHTE3a, CPaBHEHMUSI, Kiaccu(puKauu, 0000IIEeH s ), pACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA JUISI ITPEACTABIICHHUS CYILIECTBEHHBIX
CBSI3eM M OTHOUIEHMH B M3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHMOPMAIIMOHHBIX
WCTOYHHKAX;



pa3pabatrbiBaTh IUIAH pELIEHMs] MPOOJEMbl C YYETOM aHaIU3a MMEIOIIUXCS
MaTepUaIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paOOTy B YCIOBHUSIX PEAbHOTO, BUPTYaIbHOTO
Y KOMOWHHPOBAHHOTO B3aUMOJAECHCTBYS,

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BbBI€E HCCIEI0BATEIbLCKHE JeHCTBHS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHHsI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0OB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YUE€OHBIX U COLMAIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3adauy,
BBIJIBUTaTh TUIOTE3Y €€ PelIeHNUs, HAXOJUTh apTyMEHThI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUA, 3aJaBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh IEPEHOCUTh 3HAHUS B IMO3HABATEJIbHYI0 U MPAKTHUUYECKYIO 00JacTu
KU3HEICSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIE HJIEH, TpeJiaraTh OPUTHHAIBHBIE MOIAXOABl M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHMS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX UHPOpMAIMH (TEKCTe y4eOHOTro
nocoOusi, HAYYHO-TIOMYJIIPHOW JIUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaJIM3UpPOBATh
MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



bopMyaMpoBaTh 3aMpOChl U MPUMEHSATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI yUYeOHBIX
3ajiay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BAaHUS Pa3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonorunueckoi nHdopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TAOIHIIbI, PUCYHKU U
Apyroe);

UCIIONB30BaTh HAY4YHBIA S3BIK B KadecTBe CpeAcTBa Mmpu paboTe ¢
Oouonornueckoi uHGpoOpManuen: MNPUMEHATh XUMHUYECKHEe, (u3Mueckue Hu
MaTeMaTUYeCKUe 3HaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BJIAJ€Th  HABBIKAMHM  paclo3HaBaHWA W 3allUThl  WH(OpMaIuu,
MH(GOPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBISTh KOMMYHHUKAIIMU BO BCEX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCYKIaeMol TeMbl (yMEHHE 3aJaBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBIMOJHEHUS MpeiasiaraeMoin
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIUN IPYTHX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHUMATH
HaAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme HopMyTupoBaTh CBOM BO3PAKCHHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOI TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esiTeJIbHOCTD:

MOHMMATh W HCIIOJ30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaIbHOU
paboThI U pelIeHUU OUOJIOTUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHHUS TPYNIOBLIX (JOpM B3aUMOJEHCTBUS MPHU pPELICHUH Y4eOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX NEHUCTBHM C Yy4€TOM OOILIuX
MHTEPECOB M BO3MOKHOCTEH Ka)KIOr0 YjieHa KOJUIEKTHBA,;

OpUHUMATh 1eJIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ NOCTHKEHHUIO: COCTABIISITh IUIAH JCHCTBUM,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KaX/10I0 Y4aCTHUKA KOMAH/Ibl B OO
PE3YNBTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE IIPOEKTHI, OLIEHMBaTh WJEW C TMO3WLUKA HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, ObITH MHUITMATHUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENILHO COCTABJIATH IIJIaH PEMICHUS TPOOIEMBI C YUETOM UMEOITUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacMpATh paMKH Y4€OHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peIeKCHH AJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOT'O PEILEHUS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHU)KCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJINA3E pe3yJIbTaTOB
NEeATEIbHOCTH;



3) npuHsaTHE ceOsl U IPYTrUX:
PUHUMATH ce0sl, TOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,
NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIW3e pe3ybTaToB
NEeSATEeTbHOCTH;
MPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIINOKHY;
pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH JIPYTOr0 YEIOBEKA.
IMMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI COJEpXKaHUS Y4eOHOro MpeaMera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIeUYeHHE
npobuapHOro  o0yueHuss — oOydaronuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TIO
OCBOCHHIO, UHTEPIIPETALMN U MPEeOOpPa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEACTABICHBI IO
roJlaM U3y4eHHUsl.

[IpenMeTHBIE pe3yibTaThl OCBOEHUs ydueOHOTO mpeamera «buomnorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWN €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHMH TpoOJieM  palMroHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUUCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATa0Ne OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas TeopHsl
HacnencteeHHocT T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€IMHOOOpa3us
MMOTOMKOB TI€PBOr0 TOKOJIEHUS, PACIICIUICHUS, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PANOB B  HACJIEACTBCHHOM
n3meHunBoctd H. M. BaBuiiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMH HAyYHOrO TO3HAHUS, HCIOJIb3YEeMbIX B
OMOJOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YETIOBEKA, CTPOCHUSI OPTAHOB U CHUCTEM
OpPraHOB pACTEHHI, JKUBOTHBIX, 4YEJIOBEKAa, MPOLIECCOB KU3HENEITEIHLHOCTH,



MPOTEKAIONINX B OpraHU3Max PAacTEHWH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
MPOIIECCOB: OOMEHa BemiecTB (MeTab0Iu3M), MPEBPAIICHUS YHEPTUU, OpOKEHUs,
aBTOTPO(PHOTO U TreTepOTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, MeW03a, TaMEeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMCHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIy OpraHOWJIAMHU KIETKA W HX
GYHKIUSIMH, CTPOCHHEM KJIETOK Pa3HBIX TKAHEHM M WX (QYHKIUSIMH, MEXKIY
opraHaMd M CHCTEMaMH OpPTaHOB Yy pPAaCTeHWH, JKMBOTHBIX M YEJIOBEKAa U HX
GYHKIASIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (QYHKIUAMH, MEXAY 3Tarmamu
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUINOM U (EHOTHINOM, (DEHOTUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKN JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHuM, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsl JOKa3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CHUCTEMATHICCKUX TPYIIIT,

YMEHHUE penaTh OMOJOTUYECKUE 3a0a91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXJYy UCCIIETYEMBIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OpAaTOPHBIE M TPaKTUYECKHUe padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THIIOTE3bl, TMPOBEPATh WX OKCIEPUMCHTATBHBIMU
cpencrtBamu, GOpMYIHpPYS 1€Jb HCCIEIOBAHUS, aHATU3UPOBATH TMOIYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATh  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAHUN B
00J1aCTH OMOJIOTUN M MEIUITMHBI (KIIOHUPOBAHHUE, HICKYCCTBEHHOE OTUIOJ0TBOPEHHUE,
HaIpaBJICHHOE U3MEHEHNE TCHOMA U CO3/IJaHNEe TPAHCTEHHBIX OPTraHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiedl mpodecCHoHATbHON
JESATEILHOCTH B 00JacTH OWOJIOTHHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CCIBCKOTO XO3SMCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOJIsaTh MO3HABATEILHBIN
WHTEpEeC, HAIPaBJICHHBII Ha OCO3HAHHBINA BHIOOP COOTBETCTBYIOMIEH Mpodeccuu u
NpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIUsIX CpPETHETO
po(eCCHOHATLHOTO U BBICIIETO 00pa30BaHUAI.



[IpeameTHble pe3ysbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

chOPMHPOBAHHOCTh 3HAHUM O MECT€ W POJM OHUOJOTUM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApPTUHBI MHpA, B IIO3HAHWHM 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHAIBLHOTO
MPUPOAOTIOIL30BaHUS, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILECHUS K MPUPO/IE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpe/ieNieHus] U TOHMMAaHHE CYUIHOCTH OCHOBOIIOJAralomuX OHOJOTHYECKUX
TEPMUHOB U MOHATUH (BHJI, 3KocucTeMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronronHas teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3aponeimieBoro cxoactsa K. M. bopa), mpaBuna (munumyma lO. JIubOuxa,
HKOJIOTUYECKON MUpaMHIbl SHEpruum), rumnoresbl (rumoreza «vupa PHK» V.
['unGepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIIOJIb3YEMbIMU B OMOJIOTUYECKUX UCCIIEI0BAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIM3UPYIOMIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONATPUUECKOT0 U CUMIIATPUUYECKOT0 BUI000pa30BaHus,
BIUSHUAA ~ JBWXKYIIUX  CHJI  DBOJIOIMMM  HAa  reHOGOHA  TIOMYJISIUH,
MPUCHIOCOOJICHHOCTU OPraHu3MOB K cpelie OOMTaHMs, YepeJOBaHUS HAIpaBICHUMN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U NIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY MpOLECCAMU HBOJIIOLUH,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCUCTEM U
IPUCIIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelle OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME aPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIs JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX IPYII, B3aUMOCBSI3U OPraHU3MOB U CpeJibl OOUTAHUS, €AMHCTBA



YEeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpaHEHHsI MHOrooOpas3usi BHIOB U
HKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MPUPOJIBI M YEIOBEUCCTBA,;

YMEHHE peniaTh OMOIIOTUYECKUE 33]Ja4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OHOJIOTMYECKUMU MIPOIIECCAMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHITH JIA0OPATOPHBIE W TPAKTHUECKHE PadOThI, COOIIOIATH
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GOopMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJIYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHHME y4acTBOBaTh B Y4e€OHO-MCCIENOBATENbCKOW paboTe mo OHOJIOoruH,
HKOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYECHHUYECKHX
KOH(epeHUusIX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M Ccoco0ax MpeaoTBpallleHus
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyaymnieil mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBI,
OMOTEXHOJIOTUH, TICHUXOJIOTUH, BETEPUHAPUU, CEJIbCKOIO XO3iWCTBa, MHILEBOM
IPOMBIIIJIEHHOCTH, YIUIYOJIATh I103HABAaTEJIbHBIM MHTEpPEC, HANpaBICHHbIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu W MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne i/

DN A W N =

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3aesioB u TeM
NPOrpaMMmblI

buoiorus kak Hayka

JKuBble cuCTEMBI U UX U3yUYEHUE
buonorus knetku

XuMUUecKasi Opranu3anus KIeTKH
Ctpoenue u GyHKIMH KIETKH

OOMeH BelleCcTB U peBpallieHue S3HEPTUU B
KJIETKE

Hacnencreennas nnpopmanus u
peanu3anus e€ B KIETKE

JKu3HeHHBIN MK KIETKH
Ctpoenue u GyHKIIHH OPraHU3MOB
Pa3zmHoOXeHuE 1 pa3BUTHE OPraHU3MOB

I'enernka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYMUBOCTHU OPTaHN3MOB

3aKOHOMEPHOCTU HACIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHYMBOCTH

['enetuka yenoBeka

Cenekuusi OpraHn3MoOB

buoTtexHonorus u CHHTETHYECKass OMOTIOTHs

Pe3epBHOE Bpems

KoauuecTBO 4acoB

Bcero

10

— &~ B~ W O

KonTpoabHbl
e padoThbl

IMpakTuyeckn
e padoThbI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/bHbIE

pecypchl



OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13



11 KJIACC

Ne i/

9

10
11
12

HaumeHoBaHue pa3aeioB 1 TeM
NPOrpaMmblI

3apoxACHUE U Pa3BUTUE IBOIIOIIMOHHBIX
MIPEACTABICHUI B OMOJIOTUH

MHuKpo3BOIIOLHS U €€ PE3YIIbTaThI
Makpo3BotonHs U €€ pe3ysbTaThl

[IpoucxoxaeHue U pa3BUTHE )KU3HU Ha
3emiie

[TpoucxoxaeHne 4enoBeKa — aHTPOIOTreHe3
DKOJIOTHS] — HayKa O B3aUMOOTHOIIICHUSIX

OpTraHru3MOB U HAAOPIraHU3MEHHBIX CUCTCM

C OKpY>Karollei cpeaoi

Opranusmsl U cpeia 0OuTaHus

DKOJIOTUS BUJIOB U MOIYISUN

DKOJIOTUS COOOIIECTB. DKOJIOTUYECKUE
CHUCTCMBI

Bbuocdepa — rmobanbpHas skocucTemMa
UYenoBek 1 OKpyKaromas cpeaa

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoauuecTBO 4acoB

Bcero

14

15

10

12

99

KoHTpoJibHBI
e padoThbl

IIpakTH4eckn
e padoThbI

1.5

0.5

1.5
0.5

0.5

7.5

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne uudgpoBbie
Tema ypoxa Konrpoabubl  IlpakTHuecku
o0pa3oBaTe/bHbI

n/n Bcero

e padoThbl e padoThbl
e pecypchbl

buomnorus kak KOMIIJICKCHasI HayKa U KaK
9aCTb COBPEMCHHOTI'O 06H1€CTB8.

JKuBrle cUCTEMBI U UX CBOMCTBA 1
VYpoBHEBasi OpraHu3aIus KUBbIX CUCTEM 1

HcTopust OTKpBITHS U U3YUEHUS KIETKU.
Kiterounas reopus

MeTobl MOJNIEKYISPHOM U KJIIETOYHOU

ouonorun. [Ipaktuyeckas pabora «M3yueHue

METOHO0B KJICTOUHOM OHOJIOTUH

(xpomatorpadus, anextpodopes,

muddepeHanbHOe HEHTPUPYTHpOBaHUE,

[TLIP)»

XHUMHUYECKHUH COCTaB KIETKH 1

MuHepasibHbIC BEIIECTBA KIIETKH, UX
Ouonoruyeckas poib

Opraanyeckue BenecTBa KIeTKH — OCJIKH.
JlaGopaTtopHas pabota «O0Hapyx)eHne 1 0.5
OETKOB ¢ TOMOIIBI0 KAYeCTBEHHBIX PEAKIINI
CgoiicTBa, K1accupuKanys U QyHKIUN
OenKoB



10

11

12

13

14

15
16

17

18

19

20

21
22

Oprannyeckue BEIECTBA KIETKA —
YTJIEBOJBI

Oprannyeckue BEIECTBA KICTKU — JINIUIBI
Hyxkneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHast pabora «HMccnenoanue
HYKJIEMHOBBIX KHCJIOT, BBIJCJIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudocharsr (HTD)
CexBenuponanue JIHK. MeToapl reHOMUKH,
TPAHCKPUIITOMHUKH, IPOTEOMUKHU

MeTto/1bl CTPYKTYPHOM OMONIOTHH

Tuns! knetok. [Ipokapuornueckas KieTka
CtpoeHnune syKapruoTHUYECKON KIIETKH.
[TpakTuyeckas pabora «M3ydyeHue cBoicTB
KJIETOYHOM MeMOpaHbI»

IToBepXHOCTHBIN anmnapar KJIeTKH
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.
[TpakTuyeckas pabora «M3yueHune qBUKEHUS
LUTOIIJIa3MbI B PACTUTEIBHBIX KIETKAX»
IToryaBTOHOMHBIE OPTaHOU/IbI KIIETKU:
MHUTOXOH/IPHH, TUIacTUIbL. JIabopaTopHas
pabora «VccrnenoBanue miasmMoiansa u
JEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

HememOpanHbIe OpraHouibl KIETKU

Crpoenue u GyHKIUH s7pa

0.5

0.5

0.5

0.5



23

24

25

26
27
28

29

30

31

32

33

CpaBHUTEIIbHAS XapaKTEPUCTUKA KIICTOK
sykapuort. JlabopaTopHas padora «/3yuenue
CTPOCHUA KJICTOK pPa3JIMYHBIX OPraHUu3MOB»

ACCUMUISIIIUS ¥ TUCCUMUIIALIUS — JIBE
CTOpOHBI MeTabonu3Ma. Tunsl oOMeHa
BenlectB. JlaboparopHas padota «3yuenue
KaTaJIUTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha
MIpUMEpE aMIJIa3bl UK KaTalasbl)»

DepMeHTaTUBHBIN XapaKTep peakiuii
KJIeTOYHOTO MeTabou3Ma. Jlaboparopuas
pabota «3yuenue pepMEeHTATUBHOTO
pacllerIeH s IEpoKCHIa BOAOPOa B
pPaCTUTEIBHBIX U dKUBOTHBIX KJIETKAX)

benku-akTuBaTOpH! U OCNKU-UHTUOUTOPEI
ABTOTpOGHBIN TUIT OOMEHa BEIECTB
dorocuHTE3

XemocuHtes. Jlaboparopnas pabota
«CpaBHEHHE MTPOLIECCOB (POTOCUHTE3A U
XEMOCHHTE3a»

AHaspoOHbBIe OpraHu3Mbl. Buibl OposkeHusl.
JlabopaTtopHast pabora «CpaBHEeHHE
MIPOIIECCOB OPOXKEHUS H JBIXAHUS)
AdpoOHBIE OpraHU3MBI. JTaIlbI
HHEPreTHUECKOro oOMeHa

SHCpF nus MeM6paHHOFO rpaiucCHTa NpOTOHOB.

Cunte3 AT®: pabota npotoHHOi ATO-
CUHTA3Bbl

Peaknum MaTpu4HOrO CHHTE3a

0.5

0.5

0.5



34
35

36

37

38

39

40

41
42
43

44

45

46

47
48

Tpanckpunuus — Matpuunbiidi cuaTe3 PHK
Tpancnsauus u e€ srarbl

KonupoBanue aMuHOKHCIIOT. Poits pubocom
B OmocuHTE3€e OeaKa

Opranu3anys reHoMa y IPOKapHoT U
9yKapHuoOT

MOHGKYJIﬂpHI)IC MCXAaHU3MBbI 3Kcnpeccm/1
TE€HOB Y DYKapuoT

Bupycbl — BHeKJIeTOUHBIE (DOPMBI KU3HH U
oOnuratHele napasuTsl. [IpakTuueckas
pabota «Co3ianue MoJenu BUpyca»

BI/Ip}ICHHC 3a0071eBaHUs YCJIOBCKA,
JKHNBOTHBIX, paCTeHI/Iﬁ

HanoTtexHosornu B 6MOJI0TMH U MEIUITHE
JKv3HEHHBIN UK KIETKA
Marpuunsiii cuares JIHK

Xpomocomsl. JlabopaTopHas pabora
«M3ydyeHnne XxpoMocoM Ha TOTOBBIX
MUKpOIIpenaparax»

JleneHue KIeTKH — MHUTO3

Tunsl kneTok. KapruokuHes U MUTOKUHES.
JlabopaTtopHnas pabora «Habmrogenue muto3a
B KJIETKaX KOHYMKA KOpeIlIKa JykKa (Ha
TOTOBBIX MUKpOIIpEnapaTax)»

Perynﬂum[ KHU3HCHHOI'O IMKJIa KJIIECTOK

Opl" AHHU3M KaK €IMHOC ILICJI0C

0.5

0.5

0.5



49

50

51

52
53
54

55

56

57

58

59

60
61
62
63

64

65
66

Tkanu pacrenuii. JlTabopatopHas pabora
«M3y4yeHue TKaHEeH paCTCHUIN»

TkaHU )KMBOTHBIX U Y€JIOBEKA.
JlaGopaTtopHas pabora «/3yueHue TkaHeu
YKUBOTHBIX)

Opranbl. Cucremsl opranos. JlaboparopHas
pabota «/3yueHune opraHoB LIBETKOBOI'O
pacTeHus»

Ornopa Tena opranu3mMoB
JIBuKeHne OpraHu3MoB
IIntaHnue opraHu3mMoB

ITuTanue MO3BOHOYHBIX JKMBOTHBIX.
HI/IH_[eBapI/ITGJ'IBHaH CHUCTEMA 4YCJIIOBCKA

JpIxaHue opranu3smMoB

I[BIXaHI/Ie IMO3BOHOYHBIX ) KMBOTHBIX U
YCIIOBCKa

TpchnopT BCIICCTB Yy OPTaHNU3MOB

KpoBeHocHas cructeMa mo3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA

Boigenenne y opraHu3MoB

3anmTa y OpraHu3MoB

NMMyHHas cucTeMa yenoBeKa
Pa3apaknuMocCTp 1 peryisiius y OpraHu3MoB

['ymopanbHast peryssius ¥ SHI0OKpUHHAs
CUCTEMa KUBOTHBIX U YEJIOBEKa

q)OpMBI Pa3MHOKCHH A OpraHn3MOB

[TonoBoe pa3zmMHOKEHUE

0.5

0.5

0.5



67

68

69

70

71

72

73

74

75

76

Metiio3

["amerorenes. OO0pa3oBaHUE U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTtopHas paboTa
«/3yueHne cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MHUKPOIIpETIapaTax»»

WNHpuBunyanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

3akazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

Poct u pa3Butue xxuBoTHBIX. JJabopartopHas
pabota «BbIsiBIeHHE IPU3HAKOB CXOJCTBA
3apoJIbIIIei TO3BOHOYHBIX KUBOTHBIX)

Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
JlaGopatopHas pabota «CTpoeHHEe OpraHOB
Pa3MHOKEHHUs BBICIIUX PACTEHUI

Hcropust CTAaHOBIIEHHS M pa3BUTHUS TEHETUKH
KaK HayKu

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{pozoduia kak
O00BEKT TeHETUIECKUX UCCIICIOBAHMIT

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
MoHorubpuaHoe CKpeluBaHue.
[Tpaktuyeckas padora "Hzyuenue
pe3yabTaTOB MOHOTMOPUHOTO CKPEIIMBAHUS
y npo3opuier"

[{uTonoruyeckre OCHOBBI MOHOTHOPHIHOTO
CKpEIMBAHUS

0.5

0.5

0.5

0.5

0.5



77

78

79

80
81
82
83

84

85

86

87

88

&9

Ananusupyroiiee ckpenppanue. Hemonnoe
JIOMUHUPOBaHUE

JuruGpunnoe ckpenuBanue. [Ipaktuyeckas
pabota «3yueHue pe3ynbTaToB
JUTHOPUIHOTO CKPEIIUBAHUS Y APO30PUIBI»

LluTonoruyeckre OCHOBBI AUTHOPHIHOTO
CKpEIMBAHUS

CuenieHHOe HacleZJ0OBaHUE TPU3HAKOB
XpOMOCOMHasl TEOpUS HACIIEICTBEHHOCTH
I'eneTtuka nosa

I'eHOTHI KaK LIEIOCTHAs CUCTEMA
I'eHeTYECKUI KOHTPOJIb PA3BUTHS
pacTEeHM, ’KUBOTHBIX U YEJIOBEKA
N3MeHUnBOCTH ITpU3HAKOB. Buibl
W3MEHUYUBOCTH

MonuduxaonHas U3MEHYMBOCTh
BapuanvoHHBIH psig U BapuallMOHHAs
KkpuBas. JlaboparopHas padota
«HccnenoBanne 3aKOHOMEPHOCTEN

MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenne BapruaMOHHOTO pAIa U
BAapUALMOHHON KPUBO»
['eHoTHNIMUECKAst U3MEHUNUBOCTD.
Komb6unaTtuBHast U3MEHUHUBOCTD
MyrtannonHas u3MeHYMBOCTb. [IpakTnueckas
pabota «MyTauu y 1po30Qpuiisl (Ha
TFOTOBBIX MUKpOIIpEnaparax)»

S N VG WY

0.5

0.5

0.5



90

91

92

93

94

95

96

97

98

99

100
101

3aKOHOM€pHOCTI/I MYTAaOMOHHOI'O IIpoLecca.
OIUTreHETHKA M SIIUTCHOMUKA

['eneruka yenoseka. [Ipaktuueckas pabota
«CocraBneHue 1 aHajau3 POAOCIOBHOMN

MeToapl METUITMHCKON T€HETUKHT

3HayeHne MEJUIIMHCKON T€HETUKY B
MIPEAOTBPAIICHUH U JICUCHUH T€HETHICCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEIEKIHH.
JlabopatopHnas pabora «/3y4denue copTos
KYJIbTYPHBIX PACTCHUI U MOPOJ] TOMAIITHIX
KHBOTHBIX»

MeTto/1b1 ceIeKIMOHHON paboThI.
JlaGopartopHas padorta «/3y4yeHne MeTonoB
CeJIeKIIUU pacTeHUIl»

JlocTv>KeHMs CeJIeKIUN PACTEHUN U
#KUBOTHBIX. [IpakTHueckas padbota
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3y4eHHE U UCII0JIb30BaHUE
TEHETUYECKUX PECYpPCOB

buorexHomorus kak HayKa U 0Tpaciib
MMPONU3BOACTBA. HpaKTI/I‘-IeCKaSI paGOTa
«I/I3yqu1/Ie 00BEKTOB OMOTEXHOJIOTHI)

OCHOBHBIE HAITPaBJICHUS] CHHTETUYECKOU
OuoJIOruun

XpOMOCOMHaSI " ICHHAasA WHXCHECPHA

MeauuuHCcKe OMOTEXHOJIOTUU

0.5

0.5

0.5

0.5



102 Pesepeubrii ypok. [ToBropenue, o6o01eHue,

cUCTeEMaTHU3al U 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 0 13:5



11 KJIACC

Ne
n/n

10

11

Tema ypoka

OomonnonHas teopus Y. lapsuna
JIBMIKYIIME CHIIBI 3BOJIFOLIMU BUJIOB 110 Y.
Hapsuny

Bbopr6a 3a cymecTBoBaHue, €CTECTBEHHBIN U
HCKYCCTBEHHBII 0TOOp

DopMUPOBAHUE CUHTETUYECKON TEOPUH
IBOJIIOLIMU

OTarnsl 3BOJIIOLIMOHHOTO ITpolecca:
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
[Tonmynsius — snemMeHTapHas €AMHULIA
IBOJIIOLIMH

3aKoH reHeTHYecKoro paBHoBecus JIx.
Xapau, B. BaituGepra. JlabopaTopHas
pabota «BbIsiBIeHHE U3MEHYUBOCTH Y
0co0eil 0IHOTO BUa»

DneMeHTapHbIe GaKTOPHI IBOTIOLHUN

D¢ ekt ocnoBarens. IhdekT OyTHIIOUHOTO
TOPJIBIIIKA

Murpauuu. M3o0aumuu nomymsmii:
reorpaduyeckas, OnoJorudecKas
EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN
(baxTop 3BONIIOLIUU

KoauuecTBO 4acoB

Bcero

KonTpoabHbl
e padoThbI

IIpakTHYecku
e padoThbl

0.5

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbI
e pecypchbl



12

13

14

15

16

17

18

19

20

21

22

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKpO3BOJIOIHH. JlabopatopHas
pabora «3yuenue apoMopd030B 1
UAMOAIaNTAlMN Y PACTCHUN U JKUBOTHBIX)

[Tpumepsl pUCTIOCOOICHUH Y OpraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHUE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
JlabopaTopHas padora «IIpucnocobenus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
1eJIECO00Pa3HOCThY

Bun, ero kpurepuu u cTpykTypa.
JlaboparopHas pabota «CpaBHEHHE BHIOB
0 MOP(OJIOTUIECKOMY KPUTEPHIO»

Crpykrypa BUJa

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

CBs13b MUKPOIBOJIIOLUH U SITUAEMHUOJIOT MU
Maxpoasomtonus. [Taneonronornueckne
METO/]IbI U3yUYEHHS 3BOTIOLUU
buoreorpaduyeckue MeToab! U3ydeHUs
IBOJIIOLIMH

DOMOpPHOIOrHYecKHe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJTIOIINH

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHYECKHE U MAaTEMAaTHICCKUE METOIbI
M3YUYEHUS SBOTIOLINN

0.5

0.5

0.5



23

24

25

26

27

28

29

30
31

32

33

34

35

OO61re 3aKOHOMEPHOCTH YBOJTIOIHH

AnantuBHas paaguanus. HepaBHOMEpHOCTh
TEMIIOB 3BOJIIOLUU

HaquLIe THUIIOTEC3bI HpOI/ICXO)KIIGHI/ISI KHN3HHU
Ha 3emiie

HOHay‘leIe MMpeaACTaBJICHUA O 3apOKIACHUHA
KHU3HU

OcHOBHBIE 3Tallbl HEOPraHN4YECKON
3BOJIIOLUA

I'unotessl 3apOXKACHUS KU3HU

WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.
JlaboparopHas padota «/3yuenue u
OTMCaHKE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB»

HavaneHble sTanbl opraHndecKoi 3BOTIOLNUN
DBOIIOIUS DYKapUOT

OCHOBHBIE 3Tallbl BOJIOIUU PACTUTEILHOTO
mupa. [Ipaktudeckas pabora «3ydenne
0COOEHHOCTEH CTPOEHUSI PACTEHUH pa3HbBIX
OTJIEIIOB»

OCHOBHBIE 3TaITbI BOJIOIUHU )KUBOTHOTO
Mupa

DBOJIOLHS KUBOTHBIX. [IpakTrueckas
pabota «3yueHne ocoOOEHHOCTEN CTPOCHUS
MTO3BOHOYHBIX )KHBOTHBIX)

PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuojam
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MaccoBble BBIMUPAHUSI — KOJIOTUYECKHE
KPHU3HCHI IIPOLLIOrO

CoBpeMEHHBIN SKOJIOTUYECKUN KPU3HUC, €TO
0COOEHHOCTH

CoBpeMeHHas cucTeMa OpraHu4eCKOro
IIPOILIOrO

OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MoOB

AHTpOHOJ’IOFI/IH — HayKa O 4YCJIOBCKE

Pa3BuTue npeacraBieHuii 0 TPOUCXOKICHUN
geJI0BEKa

MecTo yenoBeka B CUCTEME OpPTraHUYECKOIO
mupa. Jlaboparopuas padota «3yuenue
0COOCHHOCTEH CTPOCHHUS CKEJIeTa YelIOBeKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM )

Z[BI/I)KYH_II/IC CHJIbI aHTPOIIOI'CHE3a

CooTHOILIEHNE OMOJIOTHUYECKUX U
COIMATILHBIX (JaKTOPOB B AHTPOIIOTCHE3E

OCHOBHBIE CTaIUM AHTPONIOTEHE3A
TlanmeoreHeTuka u nmajeoreHOMHKa
DBOJIIOLMS COBPEMEHHOTO YEJI0BEKA

UYenoseueckue packl. [IpakTudeckas padbora
«M3ydeHne 3K0JIOrMUeCKUX a/lalTalui
YEJI0BEKa

Me)K)II/ICHI/IHJ'II/IHapHI)Ie METOAbI

AHTPONOJIOTUH

3apO)KI[eHI/Ie " pa3BUTHEC 5KOJIOTHUU
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Mertoapl skonoruu. JlaboparopHas padora
«M3yueHne METO0B IKOJTOTHUECKUX
HUCCIIEJOBAHUI»

3HaveHHe YKOJIOTUIECKUX 3HAHUH JUIs
YeJoBeKa
Okonorndyeckue GaKTopsl

AbuoTtndeckue axkTopbl. CBET Kak
sKostoruueckuii gpaxrop. JlaboparopHas
pabota «BpIsBI€HNE TPUCTIOCOOICHHI
OPTaHU3MOB K BIIUSTHUIO CBETa

Abunotnyeckue gaktopsl. TemmnepaTypa Kak

sKosioruueckuit gaxrop. JlaboparopHas
pabota «BpIsSBICHNE PUCTIOCOOICHUI
OpPraHU3MOB K BIMSIHUIO TEMIIEPATYPbI»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «AHaTOMUYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHUSI»
Cpenpl 0OuTaHNs OPraHU3MOB
buonornueckue puTMsl

XKuznennsle GopMbl OpraHu3MOB
buotnueckue paxTopsl

3HayeHrne OMOTUYECKUX B3aUMOCHCTBUI
JUISl CYILIECTBOBAHUSI OPIraHU3MOB B CpeJie
oOuTaHus

DKOJIOTUYECKUE XAPAKTEPUCTUKHI
MOMYJISALIUN

—_— e e
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OCHOBHBIE TIOKA3aTENIN HOMYJISALMH:
YHUCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
I10JIOBAsi CTPYKTypa

OCHOBHBIE TTOKa3aTeIIN MOIMYJISAIU N
POXKIAEMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUI'PALIUU

DKoJjoruyeckasi CTpyKkTypa nonyJssuuu
JInHaMyKa NOIYJSIUU U €€ peryJIsaius

KpI/IBLIe pocCTa YNCJICHHOCTU MOIYJIAIHUHN.
KpI/IBLIe BbDDKUBAaHU A

Okosnoruyeckast Hu1Ia Buaa. JlaboparopHas
pabota «IIpucmocobiaeHus CeMsH pacTeHUN
K pacceieHuIo»

Bun xak cucrema nonyisinui

3aKOHOMepHOCTI/I IMOBCACHUA U MI/Il"paLII/Iﬁ
JKHNBOTHBIX

Co00111€CTBO OpraHU3MOB — OHOIICHO3
DKocucTeMa Kak OTKpPbITasi cucTeMa

KpyroBopor BeecTs 1 NOTOK SHEPTHUH B
JKOCUCTEME

OcCHOBHBIE TOKA3aTENN FIKOCUCTEMBI
DKOJIOTUYECKUE TUPAMUJIBI

W3MeHeHHs coo011ecTB — CYKLIECCHH
[IpupoiHBIE S5KOCUCTEMBL. DKOCUCTEMBI 03€p
U peK. DKOCUCTEMBI MOPEH 1 OKEaHOB
[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIIEH, TYCTHIHb
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AHTpOHOFGHHBIC 3KOCHCTCMbI

VYp6oskocucremsl. [IpakTrueckas pabota
«M3yuenne u onucanue ypoo3KOCUCTEMBD»

3aKOHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX
B3aUMOJICYICTBUI OpPraHU3MOB B
9KOCUCTEMAX

MexaHu3Mbl BO3JEHCTBUS 3arpsI3HECHUI
Pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJIAIIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

buocdepa — obmemianerapHas 00009Ka
3emun

VYuenue B. . Bepnazackoro o 6uochepe
3aKOHOMEPHOCTH CYyIlIeCTBOBaHUs 6rochepsl

KpyroBopots! BemiecTs u
OMOTCOXMMHYECKUE ITUKITBI

3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI
CyIIH

YcroitunBocTs 6uoCheps

DKOJIOTHYECKUE KPUUCHI U MX TIPHYHHBI
BoszeiicTBue uenoBeka Ha Guochepy

AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

Oxpana npupobt
OCHOBHBIE IPUHIUIIBI YCTONYUBOTO
pa3BUTHA YEJIOBEYECTBA U IIPUPOIBI
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PanmonasibHOE MPUPOAOIIOIBE30BAHNE U
COXpaHEHHE OMOJIOTHIECKOT0 Pa3HOOOpasus
3eminn

O6006mmenue mo reme «MHUKPOIBOIIONUS U €€
PE3yJIbTaThI»

O606menue o Teme «MaKkpoIBOTIOIUS U €€
PE3YIIBTATHI»

O6061menue o teme «IIpoucxoxnenue u
pa3BUTHE )XKU3HU Ha 3eMiiey

0O6061menue o teme «lIpoucxoxaeHue
YeN0BeKa — aHTPOIIOTEHE3»

O060061eHne TI0 TeMe «IKOJIOTUs — HayKa O
B3aMMOOTHOIICHUSAX OPTAaHU3MOB)

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

99

7.5






YYEBHO-METO/INYECKOE OBECIIEYEHHE
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