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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeamery "buomorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buosorus» yriayonéHHoro ypoBHsS uzydeHus (10-—11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «ECcTecTBEHHO-
Hay4HbIe nipeameThDy. CornacHo nojoxeHusmM GI'OC COO npodunbHbie yueOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mubdepennranun  00ydeHUsT Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJTYy OCHOBHBIM OOIIKUM, CPEIHUM
o01IKUM, cpeHUM TTPOoeCCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUuEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIUX
3a/lay, CBS3aHHBIX C TpodopueHTanueln oOyJaronmMxcsi U CTUMYJIUPOBAHUEM
WHTEepeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” naér npeacraBieHue o 1eIu
W 3a7a4ax u3yueHus ydeOHoro npeameta «buonorus» Ha yriayOiaEHHOM ypOBHE,
ompeeNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIMETHOE COJIepKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeAelieHne Mo Kiaccawm,
PEKOMEHYeT MOCIeA0BATeIbHOCTh H3Y4YEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3PACTHBIX 0COOCHHOCTEN o0y4arommuxcs. B nmporpamme mo OMonoruu peann3oBaH
MIPUHIINAT PEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpazoBaHus, Ojaromaps YeMy MPOCMaTpUBAETCS  HAIMpPaBICHHOCTh  Ha
nocjeAyoliee pa3BUTHE OHOJOTMYECKUX 3HAHWM, OPUEHTHUPOBAHHBIX Ha
dbopMHpOBaHWE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIIIICHUS, TIPEJCTAaBICHUH O 3I0pPOBOM 00pa3e KU3HU, Ha BOCIIUTAHHE OEPEIKHOTO
OTHOIIICHHS K OKpY’Karollel mMpupoaHoil cpeae. B mporpaMmMe mo OMOJIOrMU Takke
MOKa3aHbl BO3MOXKHOCTH ydeOHoOro mnpenmera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MIPEIMETHBIM pe3yJIbTaTaM 00y4ueHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEIILHON JICSITEIbBHOCTH OOYYarOIIMXCS 10 OCBOCHHIO COJICPIKAHUS
OMOJIOrMYECKOT0 00pa30BaHMs HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro odmiero oopasoBaHUs
3aBepiaeT OMOIOrHIecKOe 00pa30BaHKE B IIIKOJIC 1 OPUEHTHPOBAH HA PACIIIUPEHUE
U yriyOneHue 3HaHui 00yJaroluXxcst 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U



KJIETOYHOW OMOJIOTHH, IMOPUOIOTUN U OMOJIOTUU Pa3BUTHA, TE€HETUKHU, CETEKIINH,
OMOTEXHOJIOTUH, FIBOJFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Nzyuenne yueOHOro mnpeamera «buomnorus» Ha yriyOIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAaIOIIUXCA K MOCIEAYIOMIEMY MOJYYSHHUIO
Ovonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmvpeHsl U YriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OaKTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKJIKOYEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIATHOTO U IIOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKMX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bu3UKK, XUMHH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUOHHBIM MOAXOABI K HW3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOLMU OPraHUYECKOT0 MHUpa Ha 3eMiie,
COXpaHeHUs1 OMOJIOrMYECcKOro pazHooOpasus miuaHeTsl. Tak, B 10 kinacce u3ydarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOHW OHOJIOTHH, SMOPHOJIOTMH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIOTHuH,
aKTyaJU3UPYIOTCsS 3HaHMSI OOyYarolIMXCsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunonorun yenoreka. B 11 kiacce u3yqaroTcsi I3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
9KOJIOTUH U YueHUe 0 buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UAEH, IPUHLUIIOB U MPaBUIL,
JIe)KaIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OHMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MIPUKIIAIHBIX aClleKTax OMOJornYecKux 3HaHuil. Jlis
pa3BUTUS M TOJJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUSI U Pa3BUTHS
TOM WJIM MHOM 00J1aCTH OUOJIOTHH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B PEILlIEHUE BAXKHEUIINX OMOJIOTHYECKUX M SKOJOTHUYECKUX MPoOIIeM.

Lenb n3yuenus yueOnoro npenmera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON



OpraHW3alMK >KUBBIX CHCTEM pa3HOTO paHTra © NPHOOPETECHHUE YMCHHM
WCITOJIB30BATh OTH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K ONMpeneiéHHON 00IacTu
npo(hecCHOHANBPHON JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHMUs.

JoctiwkeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUNBACTCS PEIICHUEM CIIEIYIONTUX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMBI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUH, MHOTo0oOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONYJISALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
¥ COBPEMCHHBIX MCCJICIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJOTMHM W CHHTETHYECKOM OHOJOTHM, TAJCOHTOJIOTHH, OSKOJIOTHUH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCIICIOBAaHUN B
naboparopud W B mOpupone (HaOMIOJAeHHME, W3MEpPEHHE, OSKCIICPHMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHMSIMHU: CaMOCTOSITEIbHO  HaXOJUTh,
aHaJM3UPOBaTh M HCMOJIb30BATh OMOJIOTHYECKYIO HH(OpMAIMIO; TMOIh30BaThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpPYXKalIleld NpUpoaHON cpene, COOCTBEHHOMY 3I0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBaTH W COOMIOJATH  MEPBI
npodriiakTHK WHGEKITMOHHBIX 3a00J€BaHNl, MpaBUiIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KU3HEEATEILHOCTH B UPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTGHHOTO  XapakTepa, XapaKTepHu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpoIleCCe 3HAKOMCTBA C  BBIJAIOIMIUMHUCS OTKPBITUSMH W COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHWOJIOTHH, pEIIaeMbIMU €10 MPOoOJIeMaMu, METOO0JOTHUEH
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peuieHus: OMOJIOTMYECKUX 3aJlad, MOJACIHUPOBAHUS OUOJOTHYECKUX OOBEKTOB U
MPOIIECCOB;

BOCITUTAHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJICIBHBIM €€ 00BbEKTaM U SBJICHUSM; (POPMUPOBAHUE IKOJIOTUUECKOH,



TeHETUYECKON TPAMOTHOCTH, OOIIECH KyIbTyphl TIOBEACHUS B IPUPOJIC; MHTETPAITAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOy4YarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
PUPOOTIOIH30BaHUHU (COOTIOICHUE TTPABIII TTOBEACHUS B IPUPOJIE, OXPAHBI BUJIOB,
KOCUCTEM, Ouocdeprl), COXpaHEHHH COOCTBEHHOTO 3/I0POBbSI M  3J10POBbS
OKpyXXammux Jrojned  (cobmomenuss wMep mnpodunmakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOAHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUSA
OMOJOTUYECKUX 3HAHUNM U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO3/laHME€  YCJIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  OOyyaroluMuUcs
VHIMBUTyaJIbHOU o0OpazoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NocJIeyIoIeMy TpO(EecCCHOHATbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpeiHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kitacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIeI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHElU(pUKH €ro COJep KaHWs W HalpaBIEHHOCTH Ha
OpoAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsaX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTHH HA YIIIYyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4YecKux padot. Taxxke ydactue
OOy4YaronMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-UCCIIEI0BATENBCKUX PadoT,
TEMaTHUKa KOTOPBIX OMPEAENICTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonmornueckue HaykKM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMoOJOrur B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJOBEKA: MEIAUIHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apseit, I'. Mennens, B. U. Bepuanckuii, . I1. [TaBnos, U. . Meunuxkos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHUE

JKuBble cucTeMbl Kak NpeaMer u3zydeHuss Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3alii JKUBBIX CUCTEM: MOJICKYJISAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHotTuyeckuit), oOuochepusniii. Ilporecchl, TpPoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme xuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenne XKuUBBIX cucTeM. Meroasl Ouosiormdeckord Hayku. HaGmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATH3alvs, MeTaaHanus. l[londarue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. [lnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runoresa. [lonsrtue BbIOOpKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumomormyeckux mAaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpUunMHBI UCKaXEHUs PE3YIbTATOB JKcnepuMeHTa. [loHsAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPHU3HAKU >KU3HW», «buonormueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUdUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBAHUE I IPOBEICHUS HAOTIOACHUH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. llIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBbIC IOJOKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX aTOMOB, IU(depeHInaIbHOEe
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTHSA METOJOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne MeETONOB KIETOYHOW OHMOJIOTHUHU
(xpomartorpadusi, saexrtpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
[I11P)».

Tema 4. Xumuueckasi OpraHn3anms KJICTKH

XUMHYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Boga u €€ poJib Kak pacTBOPUTEIS, pEareHTa, y4acTue B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOperysiuruu. MuHepanbHbIe BEIIeCTBA KJIETKU, UX Ouojorudeckas posb. Posb
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BelleCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, NenTHAHAas CBS3b. BTopuuHas, TpeTHYHAas, YeTBEpPTUYHAsS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapu/bl, TUCaXapyibl, OJIMTOCAXapUIbl U MOJIUCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (UBUKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUIO0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepounibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEeKY4YeCTbh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnmpanb. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsisu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCYNKU, UX (DYHKIINH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexenuponanue JJHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuoMonekyl. Mooeruposanue
CmMpyKmypbol U QYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKul cunmes 6UOMONIEKY U UX HENPUPOOHBIX AHATLO208.

JleMmoHCTpauumn

[Toptperst: JI. [Tomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, O©.
Conrep, C. [Ipy3unep.

Hunarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOILH.

Tabnupel u cxembl: «llepuoguueckass Tabiuila XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJeKysbl BOJbl», «BelectBa B cocTaBe opraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYIbl», «CTpoeHHE MOJICKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Momnekysbl ATDOy.

OO6opynoBaHue: XUMUYECKasl MOCY1a U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne u yHKIUMN KIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIbHBIE 00Pa30BaHMSI KIETKH.



CtpoeHue MpOKapUOTUIECKON KIIeTKH. KieTouHas cTeHKa OakTepuil u apxeil.
Oco0OeHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKapUOT B OMOIIEHO3aX.

Crpoenue v GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTKH. [Tnazmaruueckas
MeMOpana (tuiazmanemma). CTpykTypa ImiazMaTudeckoil MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Audy3usi, oonerayéHnas
nud¢ys3us), aKTUBHBIN (NMEPBUYHBIN W BTOPUYHBIA AKTHUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, Qaronuro3. Dk3o1uTo3. Kietounas crenka. CTpykrypa U (pyHKIUH
KJIETOYHOW CTEHKHU pacTEeHUM, rpu0oB.

[Hurtomna3ma. [{uto3ome. Llutockener. [IBrmxenne nuroria3mMbl. OpraHoubl
kJeTkr. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIIa3Marndeckas cetb (D11C),
anmapaT [onbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbmxu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I oavooicu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKM:  MHUTOXOHJPUHM,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIIMA MHUTOXOHApUN u Tuiactuia. llepBudnble,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI POTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoUJI0B KJICTKH. Pubocompl. IIpomesrcymounvle Qunamenmeol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. Kietouynsrit
ueHtp. CrpoeHne U JBUXKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHnvle denxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHolt 00040uKuU 6 mumose. AHoephbiil
Mpancnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpau



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KiIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTKku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3ydeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MONIM3a W JAEIUIA3MOJU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHEpreTudeckoe oOecnedeHue KIeTkd: mnpeBpauieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKcuceHHbIll omocunmes y obaxkmeputi. Ceemocodouparoujue
nueMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
doTocunteza. CBetoBas u TeMHOBas ¢azbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlpogykTuBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIME OaKTepuH, >Kele300aKTepuu, CcepoOaKTEpUH, BOJOPOAHbBIC
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oransl ASHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mporiieccax ouosorndeckoro okucieHus. [{uknmnueckue peakmmu. OKUCIUTETEHOE
bochopunupoBanue. Iuepeus membparnno2o epaduernma npomonos. Cunmes ATD:



paboma npomonnoti AT®-cunmaszwi. [lpenmyriecTBa a’poOHOT0 TMyTH OOMEHA
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

JleMoHCTpanumn

[Toptpersr: k. IIpuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3», « JHEPreTHUECKU 00MeH», «brocunTes
oenkay», «Ctpoenune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME JJI MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopatopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl WK KaTaaasbl)y.

JlabGopaTopuasi padora «/3yuenue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACcTBeHHOW mHGopManun. [ eHeTnuecKuit
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmaTtpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucCioT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsiusi akTUBHOCTH I'€HOB Yy mpokapuor. ['mmotesa
ornepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycel — HekeTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsie 3a00sieBanus YesnoBeka, >KMBOTHbIX, pactrenuit. CITN /], COVID-19,
COI[MAJIbHBIE U MEITUIIUHCKUE MPOOJIEMBI.

buoungopmamura: unmeepayus u anaiuz 6onvuiux maccugos («bigdatay)
CMpYKmMypHuix buonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /. . IBanOBCKUI.

Tabmuubl u cxembl: «brocunTes O6enkay, «I'eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza u  Mutos.
Oco0OeHHOCTH TpolleccoB, MpoTekaliux B uHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUo bl HTEPGa3bI.

Martpuunbii cunares JAHK — pemmkanwma. [lpuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIECIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUIIOWIHBIA W
rarionaHbeli  HaOboOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaud MUTO3a U POUCXOSIIIINE B HUX MPOIIECCHI.
Tuner MuTo3a. KapnoknHes u HUTOKWHE3. bruonornyeckoe 3Ha4ueHrue MUTO3A.

Perynsiuss MUTOTHYECKOrO IMKJIA KiIeTKu. [IporpammupyemMas KiaeTodHas
rudesb — anomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHKA. MexaHuzmol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpPOTIpemapaThl: «MHUTO3 B KJIETKaxX
KOpEIIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHasi pabora «HaGmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue u GyHKUNH OPraHU3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OnHOKJIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U JKU3HEACATEIIPHOCTH OTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUHBIC TPHUOBI, OJHOKJICTOYHBIC BOJOPOCITH, IPYyTHe
npoTUCThl. KoJIOHUANIbHBIE OPTaHU3MBI.



B3anMoOCBA3p 4YacTE MHOTOKJIETOYHOrO OpraHu3ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak equHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHumyeckas. OcoOEHHOCTH CTpoeHUs, (QYHKUMHA U
PAcCIIOIOKEHUA TKAaHEH B OPraHaX PacTEHUM.

TkaHU JKMBOTHBIX M YEJIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUsA, (PyHKUMNA H
PAcCIIOIOKEHUA TKAaHEH B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUN CKesleT. CTpOSHHUE U TUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranu3mos. Iloronenre Bopl, yrieKUCIoro ra3a i MUHEpaIbHbIX
BellecTB  pacreHusmu.  [Iutanme  KMBOTHBIX.  BHyTrpumosoctHoe  u
BHYTPHUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MUIIEBAPUTENBHOIO TpakTa. llumeBapurenbHble kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX [O3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopTr BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpancropT BemecTB y XKUBOTHBIX. KpoBeHOCHass cucrema M €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiuus.

Brinenenue y oprann3mos. Beigenenue y pacreHuil. BeizesieHue y )kMBOTHBIX.
CokpatutenbHble Bakyoau. Opradbl BbiaeneHus. POuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeneHUs. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTENBHOM CHCTEMaMM. Bblaenenue y



MO3BOHOYHBIX KUBOTHBIX U denoBeka. [louku. Ctpoenue u QpyHKIHOHUPOBAHHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepuil ¥ UCTHI MPOCTEHIIMX. 3alI1Ta y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBIL.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UmmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMyHUTET. Teopusi KIOHaIbHO-celeKTUBHOro ummMmyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmuTenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ peryisinus |y OpramusmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpraHn3MoB. Takcucel. Pa3npakuMocTe U peryisinus y pacTeHUN.
PocToBbI€ BellecTBa U X 3HaYEHUE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOITOUHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX XUBOTHBIX. Peduekc wu
pednekropHas nyra. bezycioBHbIe U yCIOBHBIE pe(IIeKCHI.

['ymopanbpHast perynsiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOU M 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmunpl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl  OpPraHOB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue JNHCTOBOM IIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpimeuHas  cucreMay,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAS cucTtemay, «CTpOEHUE MBIIILbDY,
«mmynurer»,  «KuiieuynomonoctHsle», «CxeMa  TMUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue miaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaomuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHW3MOB, MHUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU



HACEKOMBIX, UIJIOKOXHUX, KUBbIC HK3EMIUIIPbl KOMHATHBIX pPACTEHUMU, TepOapuu
pacTeHMl pa3HBIX OTHAEJOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZ0BaHUE JJIs JEMOHCTPALIMH IOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacuieruieHus Kpaxmalia v OeJIKOB 1o AecTBreM (epMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPAILUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICIIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHE sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  0ecrosioro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CHOPYJISIIUS,
dbparmeHTanus, KJIOHHPOBaHUE.

[TomoBoe paszmuoxkeHue. [lonoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i03a W TIOJOBOro Impouecca. Meho3 W €ro MecTo B JKMU3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10I0BBIE KeIe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroCOOBI
OIUTIOIOTBOPEHMS: HApPYXKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIECKONMUTAIONIUX. 3apOABIIICBBIC JIUCTKU
(racTpynsiuus). 3akiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3aumHoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WMHAYKIHSA).
3akyagka IUlaHA CTPOCHUSI JKUBOTHOTO KakK pe3ysibTaT HEpPaAPXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5SMOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTaomMOpuoHanbHBIM Tiepuoa. IlpsMoe wu
HenmpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHollormyeckoe 3HaYe€HHE NPSIMOTO U HENPSIMOTO
pPa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbl pocTta >KUBOTHBIX. DakTOpbI
peryJsiiiy pocTa >KUBOTHBIX U 4yesoBeka. CTaiuy mocTAIMOPHOHATIBHOTO Pa3BUTHS



y ’KUBOTHBIX U uesioBeka. [leprnospl oHToreHesa uenoBeka. CtapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM II1KJIe pacTeHui. OOpa3zoBaHue CIOp B mpoiiecce Meio3a. ['ameTorenes
y pactenuil. OII0I0TBOPEHHE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoWiHOE
OILTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnit. OOpa3oBaHuE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpauA

[Toptpetsl: C. I'. HaBammun, X. [lInemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXKEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIICHBDY,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaro3onga», «OCHOBHBIE CTaAuu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «Pas3Butue capa”Humny,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUI»,
«CTpoeHne ceMsH OOHOIOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [IUKI MXa», « KU3HEHHBIN [IUKIJI TATOPOTHUKAY,
«OKV3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SUIEKICTOK U
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JISATYIIKWA.

JlabGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOITpEenapaTax».

IIpakTnueckass padora «BbIsBICHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHun».

Tema 11. I'eHeTuka — Hayka O HacCJIeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS U Pa3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. Konsiiosa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. ' OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. U.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/[po3oduna Kak OOBEKT TI'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICeHUs IPU3HAKoB. LluTosiornueckre OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanm3zupyronee ckpemmBanne. [[poMeXKyTOUHBIA XapaKkTep HAcIeIOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HacJieJOBaHUsI TPU3HAKOB. [[uToIornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMh. XPOMOCOMHas
TEOPHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXAHU3M OIpPEAEIEHUs Moia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMmeTHhId MOoJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpomMocoM. HacienoBanne npu3HaKoB, CHETIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [lenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIM ajulenn3M. B3anmMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3UOJIOTHYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTHUBHBIX  (YyHKIIHUH.
['eHeTHUeckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOoil 3akoHBl Mennemns», « Tpetuii 3akoH
MeHnnens», «AHanu3upyooliee CcKpelmuBaHue», «HemomHoe QOMUHUPOBaHHEY,
«ClerieHHOe HacleoBaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeTHka mojay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpasws
THOpUIOB TIEPBOTO TOKOJICHHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHHS IPU3HAKOB, MOJEIb IS



JIEMOHCTpALIMU CLEIJICHHOTO HACJIEIOBaHUs IPU3HAKOB, CBETOBOW MMKPOCKOTI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckas padora «/3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass pab6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl npu  (GopMUpOBaHUU (HEHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUabl
W3MEHYMBOCTH: HEHACJICACTBCHHAS U HACJICICTBCHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON HM3MeHYnMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

I'enoTunuueckas n3MeHUMBOCTh. CBOMCTBA T€HOTUIIMYECKOM M3MEHUYNBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHasi u3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax OJJHOr0 BUA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTalMu. SaepHble U
UTOIUIa3MaTHYeckue myTanuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. [IpuyunHbI
BO3HUKHOBEHUS MyTalnuid. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAI[MOHHOIO Tpolecca. 3aKOH TOMOJIOTHYECKUX PSII0B B
HacnencTBeHHoM m3meHunBoctu (H.W. BaBwiioB). BHesnepHas U3MEHUMBOCThH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSCCHEMUYECKUX (HaKmopos 8
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

IToprpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabnmuer u  cxembl: «Bugsl u3meHumBOCTH», «MoaudukaloHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiosy,
«OmnoagoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.

OOopyioBaHue: XKMBbIE W TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHkH (doTorpadum) >KMBOTHBIX C Pa3IMYHBIMU BUAAMU U3MEHYHUBOCTH.

JlabopaTtopHas pabdora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHUYMBOCTU. [locTpoeHue BapualMoOHHOTO psga U
BAPUALIMOHHOW KPUBO».



IIpakTuyeckas padora «Myranuu y apo3odunabl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uyenoBeka. MexnyHapoAHas MporpaMma HCCIEIOBaHUS T€HOMa
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENCIICHUE T€HOTHIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T[[P-ananu3a. HacnenctBenHble 3a001eBaHus YesloBeKa. | 'eHHbIE U XpOMOCOMHBIE
Oone3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPEepacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETUKHA B MPEAOTBPAILICHUU U JIEYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueCKoe KOHCYJIbTUpoBaHuE. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHOW YYBCTBUTEJIBHOCTH YEJIOBEKAa K
(GbU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpY»Karolen cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesoBekay, «I'eHeTnyeckue 3a00JIeBaHUSI YETIOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JomecTukanus u cenekuus. 3apoKIeHUE CEJIEKIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS M MHOT0OOpa3us KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHUU COPTOB PACTEHUN U TTOPOJ ) KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. Y. BaBumnosa, ero 3HaueHue JJIs CEIISKITMOHHON pabOTHI.

Metonsl cenekunoHHONW paboThl. M CKycCcTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAIMOHHOU CCJICKIIMH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PaninanoHHbIi 1 XUMHAYECKUN MyTareHe3 Kak UCTOYHUK MYTalUui Y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekoMmOuHanTHBIX JIHK 17151 mosmydeHust iCXOAHOTo MaTepurana ajisi CEeJIeKIUU.

[Tomyuenue MTOJITUTLIIOUIOB. BryTtpuBnnoBas TUOpUIN3AIINS.
brmuskopoacTBeHHOE — CKpemmBaHue, wid  MHOpuawHT.  HepomctBenHoe
CKpenMBaHue, Wid ayTOpuAuHT. ['erepo3uc W ero mpuumHbL. Vcmomab3oBaHue
rerepo3uca B cenekuuu. Otmanénnas ruGpuauzauud. [Ipeogonenue Oecruioaus



MEKBUIOBBIX THOPUAOB. JIOCTUKEHUS CENEKIINU PACTEHUN U KUBOTHBIX. «3enéHas
DeBoNIOYUAY.

CoxpaHeHre U U3y4eHUE FTeHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUM U X
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYJIbTYp. H3yuenue, coxpanwenue u YnpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax YVIAVYUleHUs
cyuecmeyowux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 6 MOM HUCie C
NPUMEHEHUEeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHUL, NepedosbiX Uoeli U
NepCneKmuBHbIX MexXHOI02UL.

JlemoHcTpanuu

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudpuauzanusy, «MyTtaresesy.

JlabopaTopHasi pabdora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUN U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCIHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEePUCTHKA. TpaaurmonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJIeHEe. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
CoJIep KaIuX HE BCTPEUAIOIINECS B TIPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. ComaTudeckas ruOpuau3aius W COMATHYCCKUM
smOpuorene3. lcnonab30BaHWE TarIOWJOB B CEJIEKUMU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
AUIEKJIETOK U KJIIOHUPOBAHHME >KUBOTHBIX. METOA TpaHCIUIAHTALIMU SIIEp KIIETOK.



Texnonozuu 0300posneHust, KyaibmueUpo8anusl U MUKPOKIOHATLHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYD.

XpoMOCOMHass W Te€HHas WHXXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHYECKNE
Y 3TUYECKHUE NPOOJIEeMbl TEHHOW WHKEHEPUU.

Menununckue 6uorexHonoruu. [loctrenomuas mudposas meaumunaa. [TLP-
JMAarHocTuka. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaliu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOro OMONMpUHTUHTra U ckaddoaauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢dbynkunonupoanusi PHK-conepkaiyx BUpYcOB, BBI3BIBAIOIIMX OCO00 OMACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! U cxemsl: «Vcnoab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIIJIEHHOM
IPOMU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpPeACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. IIpeAnochUlKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HaydHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBHUHY (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHS OpraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuaTeTnueckorr Tteopuu dBomonmu (CTD). HelTpanbhas
Teopust 3Bomounnd. CoBpeMEHHas SBOJIOUMOHHAsA Ouojorusd. 3HA4YECHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCcTpauu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. apsun, C. C. Yerepuxos, 1. U. IImaneraysen, Ix. Xongein, /. K.
benses.

Tabnuibl u cxembl: «CucreMa >xuBoit mpupos (o K. JIunnero)», «JlectHuna
XKUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm GopMupoBaHus NMPUCIIOCOOTICHUN Y
pacTeHuil U *KUBOTHBIX (110 JIamapky)», «Kapra-cxema mapipyra myremecTBus Y.
Hapsuna», «Haxoaku Y. [apBuna», «®Dopmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodbpasue KyJIbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema o0pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYIIUMX CHJI 3BOJIOLMN», «OCHOBHBIC IOJOKECHHUS
CUHTETUYECKON TEOPUH IBOJTIOLIMI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLUHA. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOr0 pPa3sHoOoOpazus M CTPYKTypbl mnomyisaiuil. 3Menenue
reHooH/a MOMYJSUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunaTuBHas wu3MeHuMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHaNpaBJieHHbIE U3MEHEHUS YacTOT ajljiesiel B MOMyIauuax. DPp¢PeKT OCHOBATENS.
Ippexm b6ymoiiounozo eopaviuika. CHUudCeHUue 2eHemuiecKko2o pa3sHooOpa3usL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opeticha 2eno6 6 6OILUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISALIUI: reorpaguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTHUBHAS).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIWWA, CTAOWIM3UPYIOLIUNA,  pa3pbIBAOIIMIA
(nm3pynTuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OPraHM3MOB  KakK  pe3yjibTaT  MHMKPOIBOJIIOLIUH.
Bo3HukHOBeHKE NPUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMop(}o3bl U UANOAJANI TALIUH.
[Tpumepsl TprcnocobIeHU y OpraHu3MoB: MOp(hoIornyeckue, Pu3noIoru4ecKue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOJIEHHOCTU
OpraHU3MOB.

Bun, ero xkpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPO3BOJIIOIMU. M3omsamus — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (3K0I0TUYECKOE), «MTHOBEHHOE (monUIUIon TU3anus,
rudpuanzaiys). JJIMTenbHOCTh 3BOIIOIUOHHBIX TPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Pob 3BOTIOLIMOHHON OMONOTUH B pa3pab0OTKE HAYUYHBIX METOJOB COXPAHECHHSI
OonopazHooOpaszusi. MUKpPOIBOJIONMUS W KOJBOJIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (OPMUPOBAHUS YCTOWYMBOCTH K aHTUOUOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaMuA

[Toptpetsi: C. C. UerBepukos, O. Maiip.

Tabmuiplt 1 cxembl: «MyTallMOHHAasE W3MEHYUBOCTHY, «llomymsimonnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «/IBuxyime
CWJIbl ABOJIIOIUNY, «IKOJOTHYECKass M30JSAIUs MONYyJIAlUi ceBaHCKON (openmny,
«['eorpaduueckas U30A1Us TUCTBEHHULIBI CHOMPCKOM U IMCTBEHHUIIBI AayPCKOiD»,
«ITonynsIIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U KEpPTB», «Cxema IeHCTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbl OOPBOBI 3a CyIIeCTBOBaHUEY, « IHAYCTpUATbHBIN
MenaHu3M», «oKuBele — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipengynpexnaromas oOKpacka MXKUBOTHBIX», «PU3HOIOTHYECKUE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoiHukn», « CTpyKTypa Buaa B Ipupoae», «Crnocoosbl
BHU1000pa3oBanus», «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKoJIoTHYECKOEe BUA000pa3oBaHUE BUAOB CHHULY, «l[lonummouasl pacTeHHiD»,
«KamycTHO-peneuHblil rTuopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOIECHUM, YyUdesia MTUILl U 3Bepell pa3HbIX
BHUJIOB, TepOapuM pacTeHMM OJU3KHMX BHIOB, OOPA30BABIIMXCS Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucnocoOneHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
11e71eCO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB 1O MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yibTaThl

MeTtonbl  M3y4deHHS  MaKpOl3BOMIONMHM. [laneoHTonormyeckue MeTO[bl
uzydeHus: oHBoionuu. Ilepexonnbie ¢GopMbl M (PUIOTEHETHYECKUE PSAbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBomronuu. CpaBHeHHe GOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buawbi-
DHIAEMHUKHU U PEIUKTHI.

OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUS
BOMIIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKHE METObI U3YUEHUS IBOJIIOIUU. [ OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOT€HETUIECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUSA FTEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUl.
HeobOpatumocTs 3Bomtonnu. AjanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUY.

JleMoHCTpanumn

[Toptpetsl: K. M. bap, A. O. KoBaneckuii, ®. Mrosuiep, 3. ['ekkeb.

Tabmuubl U cxembl: «DUIOTeHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodurter»,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe, «PyaumeHTsD,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YelloBEKa M IMMMaH3e», «[aBHbIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTATKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTHYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMoOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpencTaBlIeHUs O 3apOKICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpOBEpKeHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue >xu3H1 U aCTPOOUOIIOTHS.

OcHoOBHbIE JTanbl HEOPraHU4YECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBINM CHHTE3
OpraHnyeckux BemecTB W3 Heoprannudeckux. Omeir C. Mumiepa u I'. Opm.
O6pazoBanue moaumepoB u3 MmonomepoB. Koanepsatnas runotesa A. M. OnapuHa,
runore3a mnepBuuHoro Oynbona Jx. XompaeiliHa, reHeruyeckas rumoresa [
Ménnepa. Pu6osumer (T. Yexk) u runoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3yueHus. FickonaeMble OpraHnyecKue OCTaTKy.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAs U aOCOJIOTHAs T€OXPOHOJIOTHUS.
["'eoxpoHoOIOrMYecKas MIKajaa: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

Havanenbie 3Tanbl OpraHM4eckoM »HBOJIOUMU. [losBiIeHME W BBOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHble MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThl U 3YKapUOTHI.



[IponcxoxaeHne 3ykapruoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIINX pacTeHUuH. OCHOBHBIE apOMOPGO3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX PACTEHUN U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pPaCcTCHUM.

OCHOBHBIE 3Tallbl 3BOJIONUHU KUBOTHOrO Mupa. OCHOBHbIE apoMOPGO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUSA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntul. [lpuHnun kmroueBoro apomopdosa. OcBoeHHE O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO »paM U MepuoiaM: apxeu, MpPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0I111ast XapaKTEepUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHne 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTJIE00pa30BaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3ZUCHI MpOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocob0enHnoctu. [Ipobiema coxpanenus 6uopazHooOpaszus Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaeun, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YYEHHUIO CaMO3apoXKJIeHUs *Ku3HuW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  3BONIOUUN», «['€OXpOHOJIOrMYecKass  IIKajiay,
«HauanpHble 3Tarbl OpraHMYecKon 3BONMIOLUNY, «CxeMa 00pa3oBaHUsl HYKapHOT
nyTéM cumobuorenesa», «Cucrema KUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PaCTEHUID, «CXxemMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunonomnoctueiey, «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOnHBIEY, «lIpecMmbikarommecs,
«Itnsy, «Miekonuraromue», «Pa3Butre xKu3HU B apXEUCKON 3pe», «Pa3Butue
)KU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BUTHE XKU3HU B NAJICO30MCKOU 3pey,
«Pa3BuTHe KU3HU B ME3030MCKOU 3pe», «Pa3BuTHe )KU3HNU B KaHHO30HMCKOMN 3pe»,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repOapuM pacTEHUl Pa3IUYHBIX OTAEIOB, KOJUICKIUU
HAaCEKOMBIX, BJIQXKHBIEC MTpenaparbl >KMBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJUIEKLIUN
UTJIOKOXKUX, CKEJIETHI TO3BOHOYHBIX )KUBOTHBIX, Uydelia NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJIOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHUYECKHX OCTaTKOB
OpTaHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiiepa—
HOpu no n3ydennto abMOreHHOr0 CUHTE3a OPraHMYECKUX COETMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue u omnuMcaHWE HMCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydueHne OCOOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHMS MMO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl u 3aqaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
B033peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0JZCTBO YeI0BEKa € )KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  4YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
nosezeHueckue. OTInYus 4elloBeKa OT )KMBOTHBIX. [IpAMOX0OKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymine cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUalbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJUU aHTpoIlOTeHe3a. PaHHME uenoBekooOpaszHble 00€3bsHBI
(POKOHCYJIBI) ¥ pAHHUE TMOHTHIBI — OOITHE TPEIKH YeT0OBEKOOOPa3HBIX 00€3bsH U
J0/1e. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OpyAul TpyAa. YemoBeK NpAMOXOISIINN U IEPBbIA BBIXO JIIOIEH 32
npenennsl Appuku. YenoBek reifenboeprekuii — o0l npeok HeaH 1epTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pPa3syMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOrO KJIMMara. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JIECHUCOBCKUU
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
MaJeoreHOMUKA.

OBOMIONMS COBPEMEHHOTO 4YelOBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJSIMSIX
yenoBeka. MyTalnMoHHBIH mporecc ¥ noaumopdusm. [lomyssimoHHbIE BOJHBI,
nperid reros, murpanus U «3p(eKT ocHOBaTEs» B MOIMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBpomneonaHas
(eBpaswmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  uyenoBeuecknx  pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K Ppa3HbIM YCJIOBHUSIM OKpY)Karolleld cpebl.
Bnusinue reorpaduueckoit cpeanl u Aperida reHoB Ha MOP(HOIOTHI0 U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHbple MeTojabl B (usnueckol  (OMOJOTHUECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOINOJOTHS U MAJCOAaHTPONOJIOTHS
YeJIOBEUECKUX MOIMyJsiuui. buoconuanpHble HCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOTO M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKENeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbD», «J{BHKYyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutTek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOIAIIMIY, «JleHncoBckui yenoBek» «Heanaepranbupbny, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITanbl SBOJIOLUHN YEIOBEKa», «Packl UelioBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKICHUSI YEJIOBEKa,
¢doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna yeJoBeKa 1 ueperna MMMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIaH3e,
MOJEIH TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA0OPTAaHU3MEHHBIX CHCTEM € OKPY KaloLiel cpenoi

3apoxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. 'ymOonbara, K. @. Pynwe, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
NpUpoOAHbIE W JiabopaTtopHble. MojenupoBaHre B HKOJIOTMU. MOHUTOPUHT
OKPYXAaIOIIEeH CPeIbl: TOKAIbHBIN, PETUOHATBHBINA U TJIOOATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€H 4YenoBeuecTBa C npuponon. GopMupoBaHue
AKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTHYECKON IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Ceepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 0OMTAHUA

DKoJiornueckre (PaKkTopbl U 3aKOHOMEPHOCTH uUX aenctus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTUYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pPaCTeHHMII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibHas poJib CBETA.
DoTONEPUOIU3M.

Temnepatypa kak oskojorumdeckuin (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonormyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojJiep>kaHuio BojHOro Oananca. Knaccudukamus pacTeHUN MO OTHOUICHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
NIyOMHHAsT  TIOATNOYBEHHAsl, BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpell 00uTaHusi opraHu3MoB. [IpucnocoOnaeHust OpraHu3MoB K KU3HU
B Pa3HbIX cpeax.

buonornueckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBUU KU3HU.

’Kuznennnie popmbl oprann3mMoB. [ToHsTue o xu3HeHHOH popme. JKu3HeHHBIE
dbopMBl pacTeHHW: JEpeBbs, KYCTAPHUKU, KYCTApPHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KUBOTHBIX: THUIPOOHUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a )KU3HH.

buotnueckue hakTopsl. Buabl OMOTHYECKHUX B3aUMOACHCTBHIM: KOHKYPEHIIUSI,
XHUIIHUYECTBO, cuMOM03 u ero ¢opmel. [lapazutusMm, koomepainus, MyTyalusM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aWMOJECHCTBUN JUIsl CYIIECTBOBAHMS OPraHW3MOB B Cpele
obutanus. [I[pUHIMT KOHKYPEHTHOTO UCKITIOUCHHS.

JleMoHCTpanun

Tabmuubl U cxembl: «IKonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHUS OpPraHu3MoB», «bHOJIOrMYECKHEe PpPUTMBDY,
«Kuznennslie popmbl pacTeHuil», « KuzHeHHbIe (HOPMBI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMA XBOMHOro Jieca», «llemw muTanus»,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumouosy,
«KommeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUHW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJIOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], repOaprun U KOJUIEKIUU TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduTaM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHus JTaHHBIX IPYMI, KOJUIEKIUH >KMBOTHBIX, OOUTAIOUINX B pa3HbIX Cpenax,
repbapun M KOJUJIGKUMH PACTEHMH M JKUBOTHBIX, OOJIaJaloUIMX YepTamu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIHUX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuasi padora «BbIsiBIeHHE TMPUCTOCOOJICHU OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTMUECKHE  XapaKTepucTUKku  nomyisiuu.  [lomymsimust  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEM OMOJIOTrUHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi W T0OJOBas CTPYKTypa, pOXKIAEMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUA.

OKoJjioruyeckasl CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTU MOIYJISILUU.
JlunaMuKa momyysiiud U €€ peryisinus. buoTudyeckuii mOoTeHIHMal MOMYJISLUU.
MonenupoBaHue AMHAMUKY nonyJisiiuy. KpuBble pocTa YHCIEHHOCTH NOMYJISILUU.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTMYECKHUE CTPATETUH BUIOB (- U
K-ctparerun).

[Tonsitue 00 sKomoruuyeckoil Huie BUAa. MecrooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarumHcoHa. Pa3mepbl 3KOIOrMYecKOu
Huiy. [loTeHnnanbpHas U peann30BaHHAs HUILIN.

Bun kxak cucrema nomyisinui. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosiormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabnuupl U cXeMbl: «JDKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJIAIINN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysiiun», «CKOpOCTh  3aceleHUsi [OBEPXHOCTU 3EMJIM  Pa3InYHbIMU
opranuzmammn», «Mogenb 3xonorudeckort Humm Jx. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKIIUHU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust cood1mEeCTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHM3MaMH B OHOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M MTOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENM SKOCUCTEMBI. brioMacca 1 mpoAyKIus. DKOJIOTHUECKUE
nUpamMUIbl YUCeN, OMOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTpPOIOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopeti u
oKeanos. IKocucmemvl MYHOP, 1€cO8, Cmenel, nyCmbltb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznuuuns
ME3K]ly aHTPOINIOTEHHBIMH U MPUPOJHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [‘oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3akoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHW3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
61008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUNO08 Ha CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTo0IOTUs
MOHHTOPHHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer  u  cxemMbl:  «CTpykrypa  OuWOLEHO3a»,  «DKOCHUCTEMA

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMAa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbIE
IPyIIIBI OPTaHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «Llenu
nuTaHus (macTOWIHAs, JACTPUTHAsS)», «DKOJOTMYECKash MupamMuja YHCE,
«OKoNorudecKas mupaMuia OMOMAacChl», «IKOJIOTHYECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jeca MOCe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKoCcHUCTEMY.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesia NTUIl U
3Bepeid, repOapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHUCTEMAX).

IKCKYpcusi «IKCKYpCHsl B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIN WM TOHMEHHBIHN JIYT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCHUsI B arposKOCHCTEMY (HA MOJi€ WIH B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000Jji04ka 3eMIJIM, TJI€ CYIIECTBYET WIH
CyIlIeCTBOBaJIa XM3Hb. PazBuTHe mpejcTaBieHuit o oumocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mochepsl u e€ coctan. XKuboe
BeIecTBO Orocdepsrl U ero GyHKIUH.

3aKOHOMEpPHOCTH CcyiiecTBOBaHMs Onocdepnl. OcobeHHOCTH OHoCchephl Kak
r106anpHOM 3KOoCcHcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIAepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ounocdepe.



3oHanbHOCTH OMochepsl. [lorsTre o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOMHBIE Ji€Ca, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE JIeCa, CTENH, CABaHHBI,
MyCTBIHU, TPOIMYECKHUE JIECA, BBICOKOTOPhS. KilMMmar, pacTUTENbHBIN U )KUBOTHBII
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaIa U
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emum», «KpyroBopoT azoTa B mpuUpojie»,
«Kpyrosopor yriepona B npupoae», «KpyroBopoT Kuciopoga B HpHUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OCHOBHbIE OMOMBI cymmny, «Kiaumatuuyeckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiil jgec», «InpokonmncTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii Jiecy.

OobopyznoBaHue: repbapur pacTeHUH pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OIIas cpeaa

OKOJIOTUYECKHE KPHU3UCBl W WX NpPUYMHBL. Bo3melcTBue dYenoBeka Ha
ouocdepy. 3arpsi3HeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymeHne mnousel. OxpaHa NHOYBEHHBIX
pecypcoB. M3meHeHne kimMmara.

AHTpOIIOTEHHOE BO3JCHCTBHE HA PACTUTENIBHBIN M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOIO U YKUBOTHOTO MHpa. OCHOBHBIE NPUHLHUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boraHnyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOIO PA3BUTHsI YEJIIOBEYECTBA WU INPUPOJBI.
PannoHanbHOE ~ MPUPOJONOJB30BAaHUE M COXpPAHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emyd. OOIME 3aKOHOMEPHOCTH TJIOOQIBHBIX DKOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3BuTtrie METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocoepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. (OCHOBbI
IKopeadbuIuUmayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUSIMUL.
Pexoncmpykyus Mmopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCcTpauu

Tabmu1s! u cxembl: «3arpsizHeHue aTMoc(epr», «3arpsa3HeHne rTuAPoCcHEpb,
«3arpsizHeHue nouBbl», «[lapaukoBsiii 3¢ dekT», «Ocobo oxpaHseMble IPUPOTHbIE
TEPPUTOPUMN», «MOJenH yIpaBiasieMOro MUpay.



Ob6opynoBanue: (ororpaduu OXpaHseMbIX pacTeHUNl M >KUBOTHBIX KpacHo#
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJibTaTaM OCBOCHHS
OoOy4JaloImMUMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpEeIMETHBIE U TTPEIMETHEIC.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IPaXXJaHCKOM MUJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUNU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENPHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, HPUCYLIMMHU CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUS, HAIUUUe NPABOCO3HAHUS YIKOJIOTUUECKON KYIbTYPHI,
cnocoboHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JJOCTUTAIOTCS B
CANMHCTBE Y4YEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTM B COOTBETCTBHHM C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOICCTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WUIMU JMUYHOCTH, NATPUOTU3MA U
YBAXXCHUS K 3aKOHY U IPABOIOPSJKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpaAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuitickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMNbITA ACATEILHOCTH B IMPOIECCE peaan3alryd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIUKA O0YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
Y [IPABONOPSIKA;



TOTOBHOCTB K COBMECTHOW TBOPUECKOM JIEATEIIBHOCTH MTPU CO3AaHNUU YUEOHBIX
MPOEKTOB, PEHICHUUM Yy4eOHBIX ¢ TO3HABATEIBHBIX 3a/a4, BbBIIOJIHEHUHU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKIECHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU UJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHou, roproctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJIBTYPYy, IPOLUIOE M HACTOSILIEE
MHOT'OHAIIMOHAJILHOrO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIMIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUIAX HCKYCCTBAa, CTPEMJICHHE
IPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOTy YU :

NOHMMAaHUE U peanu3aliysi 310pOBOro 1 6€301macHoro oopasa xu3Hu (310poBOe
NUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COaTaHCHPOBAHHBIN PEKUM
3aHATAA W OTObIXa, perysipHas (Qusuueckass aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOI'0 M KOMIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIFOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0IIO0HE;

TOTOBHOCTb K AaKTUBHOM JAEATEIBHOCTH TEXHOJOTUYECKOW WM COLMATIbHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodheccCHoHaTbHOM JNesTeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaywied mnpodeccun H  peaaru30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHUSI;

NOBBILICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TJI00aTBbHOrO XapakTepa SKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIOCOOHOCTH UCIIOIB30BATh MPHOOPETaeMble IPU U3yUYEHUU OMOJIOTUY 3HAHUS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIIPaBJICHHBIX HAa COXPAaHCHUE PABHOBECUS B DKOCHUCTEMAaxX, OXpPaHy BHUJOB,
aKOcucTeM, brochepsr);

AKTUBHOE HENPUATHE AEUCTBUM, IPUHOCAIINAX BPE OKPYKAIOIIEN IPUPOTHOU
cpene, yMEHHE IMPOrHO3UPOBATh HEOJIArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
IPEANPUHIMAEMBIX IEUCTBUM U NIPEJOTBPALLATh UX;



HaJIM4HE PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHHS, IKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUYECKOMN NIEITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KyJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

MOHMMAaHUE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJih B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPe KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M pPEUIEHUH MpodieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTEeH BBIXOAA U3 III00AJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNb30BaTh MOJy4yaeMble 3HaHUs i1 aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbI0 MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIJIS
pelieHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESTEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)kKarouue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHbIN (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue, HabJoIeHne, U3MEpPEHHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCATIbHbBIE
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISITHBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH U COIMATIBHOMN
KOMIETEHIIMU  OOYyYarolmMXxcs; CHOCOOHOCTh  OOyYalolmMXCsl  UCMOJb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUpPOBaHbl [O3HABATEIbHBIE YHUBEPCAJIbHbBIC
y4yeOHbIe JEHCTBUS, KOMMYHHUKATHBHBIC YHHBEpCaJbHbIC YydeOHbIC JIEHCTBUA,
PETYISTUBHBIC YHUBEPCAIIbHBIE YUEOHbBIC JCHCTBUSA, COBMECTHAS JEATEIHLHOCTD.

MertamnpenMeTHble Pe3yJbTaThl OCBOCHUSI MPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JOJKHBI OTpaXKaTh:

OBaaneHue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABaTeJbHBIMH
AEeCTBUSIMM:

1) 0a30BbIe JIOorHYecKHe AeliCTBHUSA:

CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananmza, CUHTE3a, CpAaBHEHMUSI, KJIacCupUKaImu, 0000IIeHHs ), pACKPHIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH );

OTpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHIKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TTIOCTABICHHBIMU LIETISIMU;

WCITIOJIb30BATh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUSI (DaKTOB U SIBJICHHIMA
YKUBOU MPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBaeMbIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABIICHHUS CYyIIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3ydyaeMblX OHOJIOTMYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMI PA3HOTO poOJa, BBISBICHHBIX B PA3JIMYHBIX HH()OPMAIMOHHBIX
MCTOYHHKAX;



pa3pabarbiBaTh IJIAH PEIICHUS MPOOJEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEeJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPJIMHUPOBATH U BBIMOIHATH pabOTy B YCIOBUSX PEAIbHOTO, BUPTYAJIbLHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHA:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIIEOBATEIbCKON U MPOSKTHOM €SI TEIbHOCTH,
HaBbIKAMHU  pa3pellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHBIE BHUJIBI JICSITEIBHOCTH IO TMOJYYEHUIO HOBOIO
3HAaHMS, €T0 HWHTEpPHpeTalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUeOHBIX
CUTYalMsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJTFOUEBBIMHU MTOHATUSIMU U METO/IAMH;

CTaBUTh H (HOPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa3oBaTEIbLHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIMSIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEelICHUs], HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE€ PpEIICHUS 3a7a4d  pPe3yJIbTarThl,
KPUTHYECKU OLEHUBATh UX JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IEJICHAIIPABJICHHBIM MOUCK TEepeHoca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO 00JacTH
KU3HEIECITEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJICH, MpeJjlaraTb OPUTHHAIBHBIC MOIXOJbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTEeparype, OHOJOTHYECKHX CIOBapAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH
nH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM TIPEACTABICHHS, KPUTUIECKUA OIICHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



dbopMynMpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIC METOJABI MPHU TOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOIUMOM I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi mHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMOJOrnyeckod HHPOpMalUUE: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBA
HaIJIIHOCTH;

BJIAJE€Th  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) oO1menme:

OCYILECTBISTh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JIMCKYCCHUU IO CYHIECTBY OOCYXIaeMoOil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBINIOJHEHUS MpejaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WLHNA APYIMX yYaCTHHUKOB
JIAAJIoTa WA TUCKYCCUU);

pacro3HaBaTh HeBepOalibHblEe CpeJCTBa OOIICHUs, IMOHUMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBHUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEeTHUKY
U B KOPPEKTHOU GopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HMCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

NOHUMAaTh M HCIIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKOUN MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJEHCTBUS MPHU PEILIEHUH Yy4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 4jeHa KOJUIEKTHBA,;

OPUHUMATh LA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacrupenensaTb poid ¢ Y4ETOM MHEHHM YYacTHHUKOB, OOCYXXIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

Mpe/iaratb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUAA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICHHUA NpPOOJIEM U UX
pELIeHUs B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IIOCTYIIKax IO OTHOUIEHHUIO K JKUBOW NIPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLIHSIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTh 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

COCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIATH CBOM OOpa30oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJe€Th HABBIKAMU  [O3HABATEJbHOM  pediiekcuu Kak  OCO3HAaHHUSA
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEQIIEKCUU IJI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E pe3yJIbTaTOB
NEATEIIbHOCTH;



3) npuHATHE ce0s U APYTHUX:
IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;
OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJbTaTOB
NESTEIIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPXKAHHMS Y4YeOHOro mpeaMmera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npopunpHOro  oOyueHust  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
crenuduyeckue Ajisi OMOJOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI 1O
OCBOCHHIO, UHTEPIPETAMN U MPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
rojam U3y4eHusl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJIM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  peIIeHHH TpobJieM  palMoHaJIBLHOTO
MPUPOIOTIOIB30BaHUS, O BKJIaJIe POCCHUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUHU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuyenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHMI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 IMOKOJIEHUSI, PACHICIUICHUsI, YUCTOTHl T'aMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHnensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BapuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, HU3MEpPEHUE,
HaOJFOICHNE, SKCTICPUMEHT);

YMEHHE BBIICNATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
9YKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxkTepuii, rpubOB, paCTEHUH, )KUBOTHBIX U YeJIOBEKa, CTPOEHUSI OPTraHOB U CUCTEM
OpraHOB pACTEHUM, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IMPOTEKAIOIIMX B OpTaHU3Max PAaCTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
IPOIECCOB: 0OMEHa BeUIeCTB (METab0IM3M), MPEBPAILLCHUS YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHUS,  HWHJIMBUIYAJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOIEHE3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
(YHKIUSAMH, CTPOECHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB y pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHUSAMH, MEXIy >STanamu
oOMeHa BelIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa,

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYEeCKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33[Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIETyeMbIMU OMOJIOTHUECKUMH MPOLIECCAaMU U SIBICHUSAMH, JCTaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpAaTOPHbIE W TPAKTUYECKUE padOThl, COOIIOATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPSITh MX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEJOBAHMS, aHaJU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JACNaTh BBIBOJIBL;

yMEHUE Y4YacTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKOW pPaboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIBHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEJACTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHHE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOpP Oyayuiell mpodeccuoHalbHON
NESATEIIBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIriayOasTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBII HAa OCO3HAHHBINA BBIOOP COOTBETCTBYIOIIEH Npodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alMsIX CPETHETO
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpenMeTHbIe pe3yibTaThl OCBOeHUs yueOHoro mpeamera «buonorus» B 11
Kacce JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npobjieM 4YenoBeYeCTBa, a TaKkKe B PEIICHWH BOMPOCOB PAMOHAIBHOTO
IPUPOIOTIONB30BAHUS, U B (POPMUPOBAHUH 1IEHHOCTHOTO OTHOIICHHS K MPHUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHHME BJAJETh CHUCTEMOM OMOJOIMYECKHUX 3HAHMUW, KOTOpas BKIOYAeT
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOIIMX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUECKUE TEOpUU
(oBomtoniMoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsl TEOPUS SBOJIIOLMU), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBomtonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust Jx. Xapau u B. BaiinOepra,
3apoabimieBoro cxoxacrsa K. M. bapa), npaBwia (munumyma HO. JIuOuxa,
HKOJIOTUYECKON THUpaMuibl IHEpPTuM), rumnores3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJETh  OCHOBHBIMH  METOJIaMM  HAy4YHOrO  IO3HAHMA,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIEI0OBAHMIX KUBBIX OOBEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, IKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHUJIOB, OHOr€OLIEHO30B,
PKOCUCTEM M Ouochepbl, CTAOMIM3UPYIONIETO, ABMXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIUSIHUA ~ JBWXKYLIIMX  CWJI  DBOJIOINMM  HAa  reHOQOHA  TOIMYJISIUH,
IPUCIIOCOOTIEHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepeIOBaHUsl HANPABICHUIN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JIBIDKYIIMMHU CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Cpefie OOMTaHUs, aOHOTHYECKHMX M OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOE MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIS JOKA3aTeJbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpefbl OOUTAHUSA, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXPaHEHUsT MHOroobpasus BHAOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUECTBA,

YMEHHUE pemaTh OMOJOTUYECKHE 3aa9H, BBISBISITS IPHUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, ITaTh
BBIBOJIBI U ITPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PEe3yJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPAaTOPHBIE M IpPaKTUYECKHUE padOThI, COOMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpenacTBamMu, (GOpMyIUpPYs 1eidb HCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
pe3yabTaThl U JeNaTh BHIBOIBI,

YMEHHUE Yy4acTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
¥ YEJOBEUECKUX pac, O MPUYMHAX, MOCIEIACTBUAX U CHOCO0AaX MpeAOTBpAIICHUS
r100albHBIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiiell mpodecCHoHaATbHON
JeSATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TIPUPOIOTIOIH30BAHUSI, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO35SHCTBa, IHIIEBON
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
1 buoiiorus kak Hayka 1
2 JKuBble cucTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BelleCcTB U peBpallleHue S3HEPTUU B 9 |
KJIETKE
7 HacnenctBennas uadopmarus u 9 0.5
peanu3zauus e€ B KIETKe
JKu3HeHHBIN MK KISTKH 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTuka — Hayka O HAaCIEACTBEHHOCTH U ) 0.5
W3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH NU3MEHUYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cCHHTETHYECKass OMOTIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/m Konrpoabnsie IIpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| 3apoKeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTUI
Mukpo3BOIIOLHUS U €€ PE3YNbTaThl 14 2
Makpo3Bostonus ¥ €€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKoJI0TUsl — HayKa O B3aMMOOTHOILIEHUAX
6 OpPraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
7 OpraHu3mesl 1 cpesja 0OuTaHUs 1.5
OKoJ0rus BUJ0B U MOIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 . 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas sxocucremMa 6
11 UYenoBek u okpyxaroiias cpeia 6
12 PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buomnorus kak KOMIIJICKCHasI HayKa U KaK
9aCTb COBPEMCHHOI'O 06I_HGCTB8

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

Jara

IIpakTuyeckue
U3ydeHus

padoThI

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anusa )KUBbBIX CUCTEM

Wcropust OTKPBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

MeToabl MOJICKYJIIPHON M KIIETOYHOM
ouonoruu. [IpakTrdeckas pabora
«3yueHne MeTog0B KIIETOUYHON
Ouosnoruu (xpomarorpadus,
anexTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [TLP)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KJIICTKH, UX
Ouosoruueckas POJib

OpFaHH'-IeCKI/Ie BCIIIECTBA KJICTKU —
oenku. JlaboparopHas pabota
«O0bHapyxeHue 6EIKOB C ITOMOIIIBIO
KaueCTBEHHBIX PEaKIIUi»

0.5

CaoiicTBa, Ki1accuduxanys 1 GyHKuuu
0enKkoB




10

11

Opraanyeckue BeniecTBa KISTKH —
YTJIEBOIbI

Opranndeckue BeniecTBa KICTKH —
JIATIU B

12

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue
HYKJICMHOBBIX KHUCJIOT, BbIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

0.5

13

14

15

Crpoenne u pynkuuu ATO. [pyrue
Hykneosuarpupocdarsr (HTD)
CexBenuponanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUTITOMHUKH,
MPOTEOMUKH

Metoabl CTpyKTypHOU OHOJIOTUU

16

17

Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHne 2yKapuOoTUUYECKOM KIIETKH.
[TpakTuyeckas padora «M3yuyenue
CBOWCTB KJIETOUHOW MEMOpaHbI»

0.5

18

[ToBepxXHOCTHBIN amnmapar KJIeTKH

19

20

21

OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.
[IpakTuueckas pabora «3yuenune
JABVKCHUSA OUTOINIA3MbI B PACTUTCIIBHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OPTraHOUABI KJIETKU:
MHUTOXOH/IPHH, TIacTU IbL. JITabopaTopHas
pabota «lVccnenoBanue miazMonnsa u
JeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

HeMeM6paHHBIe OpTraHOUAbI KJICTKH

0.5

0.5




22

23

CrpoeHre U GyHKIUH sIpa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIICTOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMIISALINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTaIMTUIECKOM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTasas3bl)»

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIeTOYHOTo MeTabou3Ma. Jlaboparopuas
pabota «3yuenue hepMEeHTATUBHOTO
pacieruieHust IepoKcHa BOAOPoa B
pPaCTUTEIBHBIX M )KUBOTHBIX KIIETKAX)

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

dorocunTes

29

30

31

XemocuHntes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE32a)

AHa’poOHBIEe OpraHu3MbL. Bus
opoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKEHHS 1
JIBIX AHUSD)

AdpoOHBIE OpPraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5




DHeprus MeMOpPaHHOTO rpaiueHTa

32 npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakuyu MaTpuyHOTrO CUHTE3a
34 TpaHCKpunUs — MAaTPUYHBIA CHHTE3
PHK
35 Tpaucnsauus u e€ srarnbl
36 Konnposanne amuHokucior. Poib
pubocoM B OMOCHHTE3E OeKa
37 Opranu3zaiys reHoMa y npokapuor u
9YKapuoT
18 MounekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycel — HEekeTouHbIe POPMBI KUZHU
39 u oOnuratHbie napasutel. [IpakTudeckas 0.5
pabota «Co3aHne MOJIeNTd BUPYyCca»
40 BupycHsble 3a001eBaHus YeI0BEKa,
JKUBOTHBIX, PACTEHUHN
A1 Hanotexnonoruu B 6uonoruu u
MEIULMHE
42 JKu3HeHHBIN MK KIETKH
43 Marpuunsiii cuares JIHK
Xpomocomsl. JlabopaTtopHas paboTa
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»»
45 JleneHne KJISTKM — MHTO3
46 Tune! kneTok. KapuoknHes u IUTOKUHES. 0.5

JlaGopatopHas pabora «Habnronenue




MHTO32a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuust >)kU3BHEHHOTO IUKJIA KIIETOK

48 Opranusm Kaxk eMHOE LIEJI0e

49 Txkanu pacrenuii. JlJabopatopHas pabora 0.5
«3yueHne TKaHel pacTEHUI» ’
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabora «M3yueHue TkaHen 0.5
YKUBOTHBIX)
Opranbl. CucTeMbl OPraHoB.

51 JlabopaTtopnast pabora «3yuenue 0.5
OpraHoOB LBETKOBOI'O paCTEHUS»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 IIuranue opraHu3smMoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[TumeBapuTenbHas cucTeMa yelloBeka

56 JIpIxaHne opraHu3MoB

57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpaHcnopT BelIecTB y OpraHu3MOB

59 KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX U YEIIOBEKA

60 Boienenue y opranu3smMos

61 3amura y OpraHu3MOB

62 HNMMmyHHas cuctema 4enoBeka




Pa3znpaxxuMocTh 1 perynsuus y

63
OpraHU3MOB

64 ['ymopanbHast perynsiuusi 1 SHAOKpUHHAsS
CUCTEeMa KUBOTHBIX U YEJIOBEKa

65 @®opMbl pa3MHOKEHHUSI OPraHU3MOB

66 [TomoBoe pa3MHOKEHUE

67 Meiio3
["amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha 05
TOTOBBIX MHUKpOIIpEnapaTax»

69 WuauBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3

70 3akagKa OpraHOB U TKaHEH U3
3apO/IBIIIEBHIX TUCTKOB
Poct u pazBuTHE JKUBOTHBIX.

71 JlaGopaTtopHnas pabota «BrlisiBieHHE 0.5
MPU3HAKOB CXOJCTBA 3apO/IbIIIeH '
TIO3BOHOYHBIX JKHBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTCHUM.

7 JlaGopaTtopHnast pabora «CtpoeHue 0.5
OpPTaHOB Pa3MHOKEHUS BBICIIIUX '
pacTeHuin»

7 HcTopus cTaHOBIEHUS U Pa3BUTHS
TeHETHKHU KaK HAyKu
OCHOBHBIE TIOHSITHS U CUMBOJIBI

74 0.5

reretuku. Jlabopatopnas padora




«/Ipo3oduna kak 00BEKT FreHETUIECKUX
UCCIIEIOBAHUI

3aKOHOMCpHOCTI/I HacjaeJ0BaHUs

npu3HaKoB. MoHorubpuaHOE
ckpemuBanue. [Ipaktuueckas pabota

75 " 1 0.5
N3yuenue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3opuis”

76 [{uTonoruyeckre OCHOBBI |
MOHOTUOPUAHOTO CKpPEINBAaHUS

77 AHanu3upymrouiee CKpeluuBaHue. |
Henosnnoe nomMmuHupoBanue
JluruOpuHoe cKpeniuBaHue.

73 [IpakTuueckas padora «M3yuenue | 0.5
Pe3yIbTaTOB TUTHOPHIHOTO '
CKpEIIUBAaHUS Y APO30(PHIIBI»

79 [{uTonoruyeckre OCHOBBI AUTHOPHIHOTO |
CKpEIBaHHS

80 CuenneHHoe Hacle0BaHNE TPU3HAKOB 1

81 XpOMOCOMHas TEOPHS HACTIEICTBEHHOCTH 1

82 I'enernka nona 1

83 ['enoTun xak nenocTHas cucrema 1

84 I'eneTnueckuii KOHTPOJIb Pa3BUTHUS 1
pacTeHMi, )KUBOTHBIX U YEJIOBEKA

25 W3mMeHunBOCTh MpHU3HAKOB. Brbl |
U3MEHYHNBOCTH

86 MonuduxaonHas U3MEHYUBOCTh 1




87

Bapuanyionnslii psig u BapuariioHHas
KkpuBas. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKATTMOHHOW U3MEHUYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOI»

0.5

88

89

90

I"'eHoTunnyeckas M3MEHYNBOCTb.
Komb6unaruBHass U3MEHYMBOCTD

MyTtannoHHas U3MEHYUBOCTD.
[TpakTrueckas paborta «MyTtauuu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTAlUOHHOI'O
mpounecca. ONUIeHEeTHKA U SIIMIeHOMHUKA

0.5

91

I'eneruka yenoseka. [Ipaktuueckas
paborta «CocTraBiieHre U aHAIN3
POIOCIOBHOM»

0.5

92

93

MeTopl MEIUITMHCKON T€HETHKHU
3HaueHNEe MEIUIIMHCKON T€HETHKN B
MPEAOTBPALEHUH U JICUCHUHU
TeHETUYECKHUX 3a00JIeBaHMIl YeI0BEKA

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJIBTYPHBIX PACTEHUI U TIOPOT
JIOMAIITHUX KUBOTHBIX)

0.5

95

MeTomapl CeIeKIIMOHHON pabOTHI.
JlaGopaTtopHnast pabora «3yuenue
METOJIOB CEJICKIINU PACTECHUI

0.5




JlocTrKEeHMS CEeEKIIMU PaCTEHUN 1

96 ®KHUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4YEeHUE U UCII0Ib30BAHUE 1
TEHETUYECKUX PECYPCOB
buoTexHonorus kak Hayka U OTpacib

98 npousBocTBa. [IpakTuyeckas padora 1 0.5
«3yueHne 0ObEKTOB OMOTEXHOIOTUIY

99 OcHoOBHbIE HaNpaBJICHUS CUHTETUYECKOU |
Oouosiorun

100 XpoMOCOMHas M TeHHasl UH)KEHEPUs 1

101 MeaunuHCcKue OMOTEXHOJIOTHI 1

102 PesepaHublii ypok. [loBTOpenue, 1
0000111eHIEe, cHUCTEMATH3AIUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIeKTPOHHbBIE
Ne ara ugposbie
n/n Tewa ypoxa Bceero Kontpoaburie  Ipakruyeckue f:syqe}mﬂ :Iﬁ[?;l;OBaTeJILHLIe
padoThI padoThI pecypenI
1 OomonnonHas teopus Y. lapsuna 1
) JIBM>KyIIME CUIIBI DBOJIOLIUU BUJOB 110 Y. |
HapBuny
3 Bbopn0a 3a cyuiecTBoBaHue, |
€CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH |
9BOJIIOLIMU
5 Dransl SBOIOIHMOHHOTO Mpoliecca: |
MHUKPOIBOJIOLHUS U MAKPOIBOIOLIHS
6 [Tonmynsius — snemMeHTapHas €AMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHHE U3MEHYMBOCTH Y '
0co0eil 0IHOTO BUa»
8 DneMeHTapHbIe (PaKTOPHI HIBOTIOIUN 1
9 OS¢ ekt ocnoBarenst. dpdexr !
OYTBIJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M3oasumuu nomyasmuii: 1
reorpaduyeckas, OnoJorudecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |
(baxTop 3BOJIIOLIUU




12

13

14

15

16

[TonoBoii oTO60p

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopaTopHas padorta «3ydeHue
apoMop(}o30B U UAMOAAANTAIIAN Y
pacTeHuil U KUBOTHBIX»

[Tpumepsl nprcocoOICHHUH y
OpraHu3MoB: Mopdoiornieckue,
¢dusnonornueckue, ONOXMMUICCKHE,
noBeneHueckue. JlabopatopHas padora
«[IpucrocobneHust OpraHU3MOB U UX
OTHOCHUTEIIbHAS 1IeTIECO00Pa3ZHOCTDY
Bun, ero kpurepuu u CTpyKTYypa.
Jlaboparopnas pabota «CpaBHEeHHE
BHUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPUIO»

Crpykrypa BUJa

0.5

0.5

0.5

17

18

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIUU U
MU ACMHUOJIOTNH

19

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIUN

20

21

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIbHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH




MounekynsipHO-TeHETHUECKHE,

22 OHMOXMMUYECKHE U MAaTEMATUUYCCKUE
METO/bl U3yUYEHUS IBOJTIOLIUN
23 OO61mre 3aKOHOMEPHOCTH BOJTIOIUH
24 AnantuBHas pagdaius.
HepaBHOMepHOCTH TEMIOB 3BOJIIOIIUU
)5 Hay4nbie runoTe3s61 MpouCcX oK IASHUS
JKM3HHU Ha 3emiie
26 JloHayuHbI€ MPEACTABICHUS O
3apOXKACHUH KU3HU
7 OcHOBHBIE 3TaIbl HEOPTaHUYECKON
SBOJIIOLUN
28 ['unoTe3sl 3apoKICHUS KUZHU
Ucropus 3emiin 1 MeTOABI €€ N3yUEHUSI.
29 Jlaboparopnas pabota «3yueHue u 0.5
OIIMCAHHUE UCKOIIAEMBbIX OCTATKOB
JPEBHUX OPraHU3MOB)
30 HauanbHsble 3Tanbsl OpraHn4eckoin
DBOJTIOIUHN
31 OBOMIOIUS DYKapuOT
OCHOBHBIE 3TAIIbI YBOIOIUN
3 pactutenbHOro mupa. [Ipaktuueckas 0.5
pabota «3ydyenne ocoOeHHOCTEH '
CTPOEHHUSI pPACTEHUN Pa3HBIX OTIEIOB)
13 OCHOBHBIE 3TAIbI YBOJIOLUHN JKHBOTHOTO

MuUpa




9BOJ’II-OI_[I/ISI JKNBOTHBIX. Hp aKTH4eCcKasa

34 pabota «3ydenne ocoOeHHOCTEH 0.5
CTPOCHHSI TTO3BOHOYHBIX KHBOTHBIX)

35 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U
nepuojam

36 MaccoBble BBIMUPAHUS —
9KOJIOTUYECKHE KPU3UCHI MPOIIIOTO

37 CoBpeMeHHBIH 3KOJIOTUYECKUI KPU3UC,
€ro 0COOCHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4ecKoro
Mupa

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHU3MOB

40 AHTpONOJIOTHSI — HayKa O YeJIOBEKE

A1 Pa3BuTHe npencraBieHuii o
MPOUCXOKACHUH YETIOBEKA
MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabora «3yueHue ocobeHHOCTEM 0.5
CTPOCHHS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX
C MIPSMOXOXKICHUEM»

43 JIBrKyIHe CHJIbl aHTPOIIOTEHE3a

m CooTHo1IeHre OMOIOTHIECKUX U
COLIMATILHBIX (PaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taseorenerrka u nmajeOreHOMHUKA

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa




48

49

UYenoseueckue pacel. [Ipakrrudeckas
pabota «M3ydeHHE FKOJIOTHUECKUX
aJjanTanui 4YeJaoBeKay
MeXIuCUUTIIMHAPHBIE METOIBI
aHTPOMOJIOTUI

0.5

50

51

52

3apoxaeHUE U pa3BUTHE HKOJIOTUU
Meroapl skosoruu. JlaboparopHas
pabota «/3ydeHre METOI0B
IKOJIOTHYECKHUX MCCIICIOBAHUIY
3HaueHue KOJOTUYECKIX 3HAHUHN AJIs
YeloBeKa

0.5

53

54

55

56

57

Okonorndyeckue GaKTopsl

Abunotnyeckue paktopbl. CBET Kak
sKosioruueckuii gpaxrop. JlaboparopHas
pabota «BpIsBICHNE PUCTIOCOOICHUI
OPTaHU3MOB K BIIUSTHUIO CBETA

Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUH (paKTop.
JlaGopatopHnas pabora «BelsiBieHue
MPUCTIOCOOTICHUIM OPraHU3MOB K
BJIMAHUIO TEMIICPATYPBD»

AbuoTtnueckue paxkropsl. BraxkHocTh
KaK 9KOJIOTUYECKUH (aKTop.
JlabopaTopHas paboTa « AHATOMHUYECKHE
0COOEHHOCTH PAaCTeHHH U3 Pa3HBIX MECT
oOuTaHUM»

Cpenpl oOuTaHus OPraHU3MOB

0.5

0.5

0.5

58

buonornueckue puTmsl
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XKuznennsle popMbl OPraHU3MOB

60 buotuueckue hakropsl
3HaueHre OMOTUYECKUX B3aNMOIEUCTBUM

61 JUISL CYILIECTBOBAHUSL OPraHU3MOB B CpeJIe
oOuTaHus

& DKOJIOTHYECKHE XapaKTePUCTUKU
MOMYJISILIUH
OCHOBHBIE TIOKA3aTEJIH TMOIYJISIHH:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U
MIOJIOBAsi CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIH:

64 POX1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAITAN

65 OKoJsorudeckasi CTpyKkTypa IonyJssuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBsie pocta 4ncIeHHOCTH TTOMYIISIIIHN.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HAIA BU/A.

68 JlaGopatopHnas pabora 0.5
«ITpucnocobnaeHns cemMsiH pacTeHHu K '
pacceneHuIo»

69 Bun kak cucrema nonynsiuit

70 3aKOHOMEPHOCTH TTOBEJICHHS 1 MUTPALIAI
KUBOTHBIX

71 Coo0111ecTBO OpraH3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBoport BeliecTB ¥ MOTOK SHEPTUU B

OKOCHUCTEME




74

OCHOBHBIE ITOKa3aTeIN YKOCHCTEMBI

75 DKOJIOrM4eCKUe MUpaMHIbl

76 N3menenns cooOIecTB — CYKIIECCHHI
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. IKOCUCTEMbI MOPEN U
OKEaHOB

73 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEIEH, ITyCThIHb

79 AHTPONOTr€HHBIE SKOCUCTEMBI
Ypboakocucremsl. [IpakTuaeckas pabora

80 «M3ydeHue u onvcanue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCUCTEMax
MexaHu3MBbl BO3IEHCTBUS 3arpsI3HEHAN

2 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpTaHU3MEHHOM, MTOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buocdepa — obmierianerapHas
o0oJiouka 3emnu

84 VYuenue B. 1. Bepnanckoro o ouochepe

25 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
ouochepsl

26 KpyroBopots! BemecTs u
OMOT€OXUMHYECKUE IIUKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE

OMOMBI CyIIN




88 YcroitunBocTh OMOChHEpsI

89 DKOJOTrM4ECKUE KPU3KUCHI U UX TPUYNHBI

90 BozneiicTBue uenoseka Ha 6uochepy

01 AHTpPONOreHHOE BO3JCHCTBUE HA
PaCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npuposl

03 OcHOBHbIE MPUHIUIIBI YCTOHYUBOTO
Pa3BUTHA YEIIOBEUYECTBA U MPUPOIBI
PanmonasHOE MPUPOAOIIOIE30BAHNE U

94 COXpaHEHHE OMOJIOTHIECKOTO
paszHooOpasust 3eMiau

95 Oo6o006menne o Teme «MUKPOIBOIIOIHS
U €€ pe3yJIbTaThD»

96 O6061mmenue no Teme «MaKkpoIBOTIOIHS
U €€ pe3yJbTaThD)

97 O6061menue o teme «IIpoucxoxaenue
Y pa3BUTHE KU3HU Ha 3eMIie»

08 O6061menue o teme «IIpoucxoxaenue
9eJI0BEeKa — aHTPOTIOT€HE3)

99 O06o001uieHne o Teme «IKOJIOrHsl — HayKa
0 B3aMMOOTHOIIEHUSIX OPTraHU3MOBY

100 O600menue mo reme «OpraHu3Mbl 1
cpena OOuTaHUs

101 O006111eH1E 10 TEME «IKOJIOTHS BUIOB U
TIOIYJISLIAN

102 O6o06menue no Teme «brocdepa —

rio0abHas YKOCHCTEMAa




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5







IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B dbopMUpOBaHUT COBPEMEHHOM
€CTECTBCHHOHAYYHOUW KapTHHBI MUPA, B IO3HAHUH 3aKOHOB TIPUPOJIBI
U pCIICHWH  JKU3HEHHO  BAXKHBIX  COIMAIBHO-3TUYCCKUX,
1 YKOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YeJIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBaHUU IIEHHOCTHOTO OTHOILICHHS K IMPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIC POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJIaX HAyYHOI'O
IMMO3HaHHs, UCII0JIb3YCMbBIX B OHMOJIOTHYECKUX HCCIICAOBAHUAX KHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMHCaHWE, HU3MEpPEHHE, IPOBEIECHUE
HaOroIeHui); crocob6aMu BBISIBICHUS M OLEHKH aHTPOINOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMmeHune BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMH, (GOPMYIHMPYs Lelb HWCCIEAOBAaHUS, AaHAIM3HPOBATH
MOJIy4EeHHBIE PE3YJIbTAThl U JIEJ1aTh BHIBOJBI.

BrisiBnenne 3aBHCHMOCTH MCXKAY HCCICAYCMBIMU BCINMYMHAMU,
00BsICHEHHUE MOTYYEHHBIX Pe3yJIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB

C UCITOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMON OWOJIOTMYECKUX 3HaHMM, KOTopas
BKJIIOYAET: OCHOBOIOJIAraroIiye OUOJIOTHYECKHE TePMHUHBI M MOHSATHS
(’KU3Hb, KJIETKA, TKaHb, OPraH, OpPraHu3M, BUJI, MOMYJIALMS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI MIMMYHHUTET,
OuocuHTe3 Oenka, OWOIOIMMEpPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCITPOU3BE/ICHNE, HaCJIEJCTBEHHOCTD, U3MEHYNBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTUE);
Owonornueckre Teopuu: KiaetouHas Teopuss 1. IllBanna, M.
[Ineitnena, P. BupxoBa; KiI0OHaIbHO-CEIEKTUBHOIO UMMYyHHUTEeTa [1.
Opnux, .M. MeuHukoBa, XxpOMOCOMHAasi TEOPHUSI HACJIEACTBEHHOCTH

T. Moprana, 3akoH 3apoabieBoro cxoactsa K. bapa, apostoniionnas




teopuss Y. JlapBHHA, CHHTETHYECKass TEOPHUS HBOJIIOLUU, TEOPUS
anTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.M. BaBuioBa o eHTpax MHOroo0Opasusi ¥ MpOUCX 0K ICHUS
KyJIbTypHbIX pactenud, ydenue A.H. CeBepuoBa o0 nyTsix u
HaIpaBIIeHUSX dBoItoIMH, yaeHue B.W. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIMHOOOpa3Wsi  MOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIIeIUIEHHs] IPU3HAKOB, HE3aBUCUMOI'O HACJIEIOBAaHUS NTPU3HAKOB
I'. Mennens; CUEIIEHHOIO HACIEAOBaHUs MPU3HAKOB U HAPYILIECHUS
cuerieHuss reHoB 1. MopraHa; TOMOJOTMYECKMX psAOB B
HacjaeacTBeHHOM wu3MeHunmBocThd H.M. BaBmioBa;, reHeTHYECKOTO
paBHoBecus [Ix. Xapau u B. BaiinGepra; 3apoapieBoro cxoacTtsa K.
bapa; Ouorenernueckuii 3akon 2. ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaIMyMa 1O, JInbuxa, 3K0IOTHYeCKOM MUPaMUIBI YUCE,
OMOMAacChl M DHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OymboHa JDx.

Xonpetina, mukpocdep C. Dokca, prubdosuma T. Uek)

YMmenune peuiaTtb IMMOMCKOBBIC OMoJI0OrHYecKue 3aga4u, BBISABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIIEAYyCMbIMU
OHMOJIOTMYECKHMH O6T:>CKT3MI/I, nponeccaMnu M ABJIICHUAMU; [OCJIATh
BBIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX THUIIOB
HaCJICAOBAHWA IIPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'UU B SKOCUCTEMAX (I_ICHI/I IMUTaHWs, ITUIICBBIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBS3M MEXKIY CTPOEGHHUEM U
(GYHKLIMSAMU: OpPraHOMJIOB, KJIETOK pa3HBIX TKaHEH, OopraHamMu |
CUCTEMAMM OpPraHOB Y PAcCTEHH, XMBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BEUIeCTB; dTalaMH KJIETOYHOTO [IUKJIA U KU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTanmaMu SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTHIIOM U (EHOTHNOM, (EeHOTUNOM U (haKTopaMH Cpe.bl
oOuTaHMsA;  TpoIeccaMd  SBONIOUMH;  ABIKYIIMMH  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTAMHU  pa3IUYHbIX  JKOCUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHure BBIICISATh CYIIECTBCHHbIC TPU3HAKH:

CTPOEHUS BUPYCOB, KIIETOK MPOKAPHUOT U IYKAPUOT; OJHOKIECTOUHBIX
U MHOT'OKJICTOYHBIX OpTraHU3MOB, BUIOB, 6I/IOI‘GOHGHO3OB, 3KOCHUCTEM
u Ouochepbl; CTpOCHUS OPraHOB W CHCTEM OPTraHOB PACTCHHH,

KHUBOTHBIX, YCIO0BCKa, IIponeccoB KHU3HCACATCIIBHOCTH,




IIPOTEKAIOIUX B OPraHU3Max PpAaCTEHUM, >KMBOTHBIX M YEJIOBEKA;
OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemecTB (MeTabonm3Mm),
WHQPOPMAIIUY U TIPEBPAIICHUS] SHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoGHOrO TUIMOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, Me#103a, FaMeTOreHe3a, YMOpPHOreHe3a, MoCTIMOPHOHAIEHOTO
Pa3BUTHA, Pa3MHOXCHUS, WHAWBUAYAJIBLHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'€HOB, TE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOI0 OTOOpa; ajuIONaTpUYecKOro u
CUMIIATPUUICCKOT'O BI/IIIOO6pa30BaHI/I$[; BJIMAHUA ABWXKYIIUX CHII
OBOJIONMK HAa TEeHO(OHA  MOMYJSALUHU; PHCIIOCOOICHHOCTH
OPraHuM3MOB K cpele OOWTaHWs, 4YepeIOBaHHS HAINPABICHUN

9BOJIIOLIMH,; KPYTOBOPOTAa BEHIICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

CdopMupoBaHHOCTb yYMEHHUS BBIICTSATH CYIIECTBEHHBIC MPU3HAKU
BHPYCOB, KJIETOK IIPOKApHOT M DYKapHOT, OMHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIICHO30B M KOCHCTEM;
0COOEHHOCTH IMPOIIECCOB 0OMEHA BEIIECTB U MPEBPALICHHS SHEPTUU B
KJIeTKe, (POTOCHUHTE3a, MIACTUYECKOTO0 M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJJOTBOPCHHS, pPa3BUTUS U
Pa3MHOXKEHHU S, UHANBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
060pHOBI 3a CYILIECTBOBAHHUE, €CTECTBEHHOI'O otbopa,
BUJ000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BJIUAHUSA KOMIIOHCHTOB OJKOCUCTEM, AHTPOMOICHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPyTOBOPOTa BEIIECTB

U TIpeBpaIlIeHUs SHEPTUH B Onocdepe

Ymenue HCII0JIB30BaTh COOTBETCTBYIOILIHE apryMeHTHI,
OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY JUUISl JOKa3aTelbCTBA
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATHUECKUX TPYIIIT; B3aUMOCBSI3U
OpraHU3MOB U CpeIbl OOWTAaHUS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOJMMOCTH  3JI0pOBOro  obOpa3a  KHU3HH,  COXpaHEHHUs
pa3sHooOpa3usi BUJOB M SKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHUS

MIPUPOJIBI U YEIOBEUECTBA

YMeHHe KpPUTHYECKH OICHHBATh HHQPOPMAIHMIO OHOJIOTHYECKOTO
COJIepKaHUs; UHTEPIPETUPOBATh ITHUECKHUE aCMIEKThl COBPEMEHHBIX
UCCIICIOBAaHW B OWONIOTMH,  MEAWIIMHE, OHOTEXHOJOTHH,
paccMaTpuBaTh I ENINZIAE 3KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (DOPMUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO

[MO3UIIHAIO




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
1O BUOJIOI'MHA

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U NX HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIGKCHAsi Hayka. buonormdyeckue Hayku H
u3ydyaemble UMU npoOiembl. DyHIaMEHTaIbHbIE, MPUKIAIHbIE U TOUCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (DOPMHPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kaptunbl mupa. [Ipodeccuu, cBszannbie ¢ Ouonoruei. 3HaueHue OUOJIOTHUU B
MPAKTUYECKOW JESITEIbHOCTA YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHE IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEIOCTHOCTh, CI0KHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLMA,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHU OpraHu3anuu KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJI€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIIUOHHO-BUA0BOI, 9KOCHUCTEMHBIN
(buoreonienoruueckuii), Ouochepusiii. Ilporeccel, mpoucxonsime B >KUBBIX
cucremax. OCHOBHBIE TIPU3HAKU KUBOTO. JKH3HB Kak ¢opMa CYIIECTBOBAHUS

MaTepuun

Mertoapl Ouonornuyeckoi Hayku. HaOmiogeHue, n3MepeHHe, SKCIEPUMEHT,
cucTeMaru3anusa, MeTaaHanus3. lloHgaThe o 3aBUCMMOM W HE3aBHCHMOM
nepemeHHou. IlnanupoBanne skcnepumenTa. IlocraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotes3a. Ilonarue BbIOOpkM U €€ aocToBepHOCTh. Pa3bpoc B
Ouosiornyeckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJYYEHHBIX pPEe3yJbTaToB.
[IpyunHEl HCKaXEHUS Pe3yJbTaTOB dKCIepuMeHTa. [[oHATHE CTaTHCTHYECKOTO

TECTa

Knerka kak Onojorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(yHKIIMOHATIbHAS €UHUIA )KUBOT0. MlcTOpUs OTKPBITHS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. BupxoB). OCHOBHBIE IOJOKEHUS COBPEMEHHOW KIIETOYHOM
TEOPHH.

Meroapl  MOJIGKYJISAPHOH M KJICTOYHOHM  OWMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadusi, 31eKTpodopes, METOI MEYEHBIX aTOMOB, U hepeHTnaIbHOe

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHUE KIECTOK
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2.3

XUMUYECKUN COCTaB KJIETKU. MaKkpo-, MUKPO- U YJIIbTPaMUKpPO3JIEMEHTHI. Boaa u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHe B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOPEryIalud. MUHepallbHbIe BELIECTBA KJIETKH, UX OHOJOrHYecKasl poJb.
Ponp kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonuMepsl. benku. AMHMHOKHCIOTHBIM cOCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Monekynsl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBA3b. BropuyHas, TpeTuuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypanusi.
CgoiictBa 6enkoB. Kimaccudukamnus 6enkos. buonornueckue GyHKIIMNA OSITKOB.
VYruneBoasl. MoHOCaxapuabl, AUCAXapUIbl, OJIUTOCAXapUIbl U IOJUCAXAPUJIBIL.
OOmuit TUTaH CTpoeHWS ©  (PU3UKO-XMMHUYECKHUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOAOB.

Jluuaer. ['mppodunbHO-ruapodoOHBIe cBOlicTBa. Kitaccudukammss JumuaoB.
Tpurnuuepunsl, dochomunuabl, BOCKH, crepouabl. buomorndyeckne GpyHKIuN
mumuaoB.  OOmme cBOiicTBa  OMONOrMYECKHMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOIYIIPOHUIIAEMOCTb.

Hyxneunnosbeie kucnotsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun komruiementapaocTH. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas criupans. Mectonaxoxaenue u ouonorundeckue Gynkmuu JHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsa3u B Moiekyine ATO.
buonoruueckue pynkiuun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIMH
B kierke. CekBenuponanue JJHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3UYECKUE HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OMOMOJIEKYJI

Tunsl KJIETOK: dJyKapuoTHdeckas U IpokapuoTruudeckasd. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHUs KIETKH.

CtpoeHue mpokapuoTHUeCKOn KJeTKu. KieTouHas cTeHka OakTepuil M apXei.
OcoOeHHOCTH CTPOEHHUSI TeTepOTPOPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE DYKAPUOTHUECKOW KieTku. [lmazmaruueckas
MeMOpaHa (razmaneMma). CTpyKTypa Iaa3MaTiaecko MeMOpansl. Tpancnopt
BEIIECTB 4epe3 IUIa3MaTU4yecKylo MeMOpaHy: maccuBHBIA (nuddysus,
obneruénnass auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBINH AKTUBHBIN
Tpancnopr). I[lomymponuniaeMocts MemOpanbl. PaGora Harpuii-KaJneBoOro
Hacoca. DHJOIMTO3: MUHONKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKH PACTECHHA, TPHOOB.

Huronna3zma. Lurozons. Lutockener. [[BukeHue uurorniazMbl. OpraHou sl
kieTkd. OgHOMeMOpaHHbIE OPraHOW[bI KIJIETKH: 3HJOIJIa3MaTU4ecKas CeTb

(BIIC), anmmapat [Nombmxu, TU30COMBI, X CTpoeHHE U GyHKIMH. B3auMocBs3h




OJIHOMEMOpaHHBIX OPraHOUIOB KJIETKU. CTPOCHHE TPAHYIIIPHOTO PETHKYJIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KICTOYHBIX MeMOpaH. [mamkwmii
(arpanymsipHbIi) SHIOMIA3MaTU4YecKul peTukyiayMm. CekperopHas (yHKuUS
annapara ['onpmxu. TpaHcnopT BemecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTAaHOUABI KIETKH: MUTOXOHJAPUH, TUIACTUIBL.

Crpoenve u (QyHKIUMU MUTOXOHIApHM H miuacTui. [lepBuuHble, BTOpUUYHBIE U
CIIOKHBbIE  IMJIACTHIbIl  (DOTOCHHTE3UPYIOIIUX  AYKApuOT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpanubie opranouapl kietku CTpoeHue M (YHKIUA HEMEMOpPaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpoduinameHTbl. MBbIIIEYHbIE KIIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHEe M ABWKEHHE >XTYTHKOB U
pecHrdeK. MUKpOTpyOOUKH nUTOIIa3Mbl. LleHTpros.

Anpo. Obosouka siapa, XpOMATHH, KapHOIUIa3Ma, SIPBIIIKH, UX CTPOSCHUE U
byakun. SnepHsiit 6enkoBblii MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHHE
XpoMocoM B UHTep(ha3HoM sifipe. benku XpoMaTnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK SYKapHOT

(pacTUTeNbHOM, )KUBOTHOM, TPHUOHOIT)

24

AccuMmISIIMS M AUCCUMUJISIIIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIi. YyacTue Kuciopoja B 0OMEHHBIX
nporeccax. DHepreTudeckoe obOecrieyeHue KIeTku: npeBpamieHue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIA XapakTep pPEaKIUil KIEeTOYHOIro
Merabonm3ma. DepMeHTHI, UX CTPOEHHUE, CBOWCTBA U MEXaHU3M JCHCTBUSA.
Kodepmentsl. Omnuunst (epMEHTOB OT HEOPraHMYECKHUX KaTalu3aToOpOB.
benku-aktuBaTopel WM OENKU-UHTUOMTOPBL.  3aBHCUMOCTh  CKOPOCTH
(epMEeHTAaTUBHBIX PEAKIUIl OT pa3INYHbIX (PAKTOPOB.

[lepBruHBIl CHMHTE3 OpraHWYeCcKMX BemecTB B KieTke. PotocmHTe3. Poib
XJIOpOIIacTOB B mporecce ¢orocunte3a. CBeToBas M TeMHOBas (hasbl.
ITponykTuBHOCTH (poTOCHHTE3a. BnusHue pasnuuHbX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XeMOCHHTE3. Paznoobpaszue OpPraHNU3MOB-XEMOCHUHTETHUKOB:
HUTpUUIMPYIOLTHE OaKTepuu, *Kelle300aKkTepun, cepoOakTeprH, BOJIOPOIHBIE
O6aktepuy. 3HaUEHHE XEMOCHHTE3a.

AHa’poOHBIe oOpraHu3Mbl. Buael OpokeHus. I[IpomykTbl OpoXeHUS W HX
UCIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHU U BO30YIUTENH OONE3HEH.

AdpoOHBIE OpraHU3MBbL. DTalbl YHEPreTHYeckoro ooMeHa. [loaroToBuTenbHbIN

aTtarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHHUE TITFOKO3HI.
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buonornueckoe OKHUCIIEHHE, WIM KJIETOYHOE JAblxaHue. Poiib MUTOXOHIpUU B
mporeccax — OMOJOTMYECKOro  OKHCHeHHs.  Llukiamueckue — peaxium.
OxucnurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOT0 MyTH 0OMEHa

BEILIECTB Iepes] aHa3pOOHBIM. Dh(HEKTUBHOCTh SHEPTETUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX
MaTpUYHOTO  CHUHTe3a.  Peanusanus  HacleACTBEHHOW — uHGOpMAaIuu.
I'enetnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpudHblid cuare3 PHK.
[IpuHUMIBI  TPAHCKPUIILIMK:  KOMIUIEMEHTApPHOCTh, aHTUIAPAJLICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocuHTe3e Oenka. YcioBus 6uocuHTe3a 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B OuocuHTE3e Oenka.

Opranuzaiys reHoMa y MPOKapuoT U dYKapuoT. Perynsauus akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (®. JKaxo0, XK. Mano). Perynsuust o0OMeHHbBIX
mporeccoB B kieTke. Kietounslit romeocTtas.

Bupychl — HekieTouHble OPMBI KU3HU M OOIUraTHbie mapa3utel. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a601eBanus yenoBeka, KUBOTHbIX, pactenuid. CIIN, COVID-19,

conraJibHbIC U MCIUTTUHCKHUEC HpO6J’I€MI)I

Knerounblif 1ukn, ero mepuoisl M perymauusa. HMHrepdaza u  MUTO3.
Oco0eHHOCTH MPOLIECCOB, NMpOTeKaromuX B nHTepdase. IloaroToBka KiIeTku K
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (MIPEMUTOTUYECKUI) IEPHOIbI HHTEP(Da3bI.

Matpuunslii cunre3 JJHK — perumkamus. Ilpunnuner perumkanmuu JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTHUIAPAIJIEIbHOCTD.
Mexanusm pernkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepasa. XpPOMOCOMHBIM HabOp KIETKM — KapuOTUN. JIMIUIOMAHBIA H
rarIouaHbI  Habopbl XpoMocoM. ['omornoruunbsie XpoMocombl. [lomoBeie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTailuu MUTO3a M MIPOUCXOSAIINE B HUX MPOIECCHI.
Tunsl muto3a. KaprokuHes u nUTOKMHE3. brojornueckoe 3HaueHHE MHUTO3a.
Perynsamus muTtoTMYecKoro nukia KieTku. IIporpammupyemas kieTouyHas
rubesp — anomnros.

(DYHKHI/IOHa.]'H)Haﬂ TCHOMHKA

Opranusm Kak OuoornyecKkas cuctemMa

3.1

O,Z[HOKJ'I €TOYHBIC, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBIC OPTraHU3MBIL.
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@opMBl pa3MHOXKEHMsI OpPraHHW3MOB: Oecrnojioe (BKJIOYas BEreTaTUBHOE) U
nojoBoe. Buapl 0Oecmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIISAIHA,
¢bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBble kieTku, wiM ramersl. Meiio3. Craauu
Mmeno3a. [loBeneHne xpomocom B Menose. Kpoccunrosep. buonormyeckuii
CMBICJI M€103a U MOJIOBOTO Iporecca. Meio3 u ero MeCcTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenszaponpimieBoe passutue. I'ameroreHes y >kMBOTHBIX. llonoBbIe Kene3bl.
OOpa3oBaHne ¥ pa3BUTHE TMOJIOBBIX KieToK. CrepmaroreHe3 M OOTeHes.
CrpoeHue mosioBbIX KieTOK. OIUIOAOTBOpEHHE U AMOPUOHAIBHOE Ppa3BUTHE
KUBOTHBIX. CriocoObl  OIUIOIOTBOPEHUS: Hapy»XHOe,  BHYTPCHHEE.
ITapTeHorenes.

WnauBuyanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
KMBOTHBIX (Ha mpuMepe IarymkH). poonenne. Tumbt gpobnenus. OcobeHHOCTH
Ipo0JieHUs MJIEKOIUTAIOMIMX. 3apOo/bIIIeBble JTUCTKU (racTpyisuus). 3akiaaka
OpraHoB M TKaHEW W3 3apoJbILIEBBIX JMCTKOB. B3auMHOe BIMsAHHE YacTed
pa3BUBaroOLIerocs 3apojbiiia (3MOpUOHANbHAs MHIYKLIMA). 3akiajgka IulaHa
CTPOEHUS KMBOTHOTO KaK PE3yJlbTaT HEPapXUUECKUX B3aUMOJECHCTBUN T'€HOB.
Biusnue Ha SMOpHOHANBHOE pPa3BUTHE Pa3IMYHBIX (DAKTOPOB OKPYKAIOLIEH
cpensbl.

Poct u pasButrue >xuBOTHBIX. [locTamMOpuoHanbHbIll mnepuon. Ilpsmoe wu
HenpsiMoe pas3BuTHe. PaszButue ¢ meramopdo3oM y O€ClO3BOHOYHBIX H
II0O3BOHOYHBIX JKMBOTHBIX. bHonOrnueckoe 3HaueHHE NPSAMOIO U HENPSAMOIO
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUMbl pocTa )KMBOTHBIX. DaKTOPbI
peryyisuuu pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHUOHAIBLHOTO
pa3BUTHA Y )KUBOTHBIX U YesoBeKa. [leprnoibl oHTOreHe3a yenoBeka.
PasmuHoxenue u pasButue pacreHuit. ['amerodur u cnopodut. Meiio3 B
KU3HEHHOM TIMKJe pacTeHuid. OOpa3oBaHue CIOp B TMpolecce Menosa.
l'amerorenes y pacrenmii. OIUIOJOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
Opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHNUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CceMEHU. MexXaHM3MBbl pEryJsiiud OHTOI€HE3a y PACTeHHUH U

JKHUBOTHBIX

Ucropust craHOBieHUST W pPa3BUTHUS TEHETUKU Kak Hayku. (OCHOBHbIE
TEHETUYECKUE TOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUICJIbHBIC
TEHbI, aJbTEPHATUBHBIE MPU3HAKU, JTOMHUHAHTHBIM M PEIECCUBHBIN MPHU3HAK,
TOMO3UTOTa, TETEPO3UroTa, YHCTas JUHUS, TUOPUIBI, TCHOTHUN, (EHOTHII.
OcCHOBHBIE METOJbl T'EHETHKH: THOPUIOJIOTHYECKUN, IUTOJOTUYCCKHA,

MOJIEKYJISIPHO-T€HETHYECKHi
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Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzaens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUiIo JOMHHHpPOBAHWSL.
Bropoii 3akoH MeHnaenss — 3aKOH paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHus. [ UIIOTE3a YNCTOTHI TaMeT.
Ananusupyroiiee ckpemuBanue. [[poMexxyToOuHbIA XapakTep HacjieIOBaHMUS.
Pacuennenue npu3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUH.

JuruOpuaHoe ckperniuBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[MTONOrMYECKWE  OCHOBBI  JUTHOPHIHOTO
CKpEIIUBaHUS.

CuennienHoe HacienoBaHue mpusHakoB. Pab6otel T. Moprana. CremsieHHoe
HacJe0BaHUE T'€HOB, HAPYIICHHE CLEIUICHHUS MEXAYy I'eHaMu. XPOMOCOMHas
TEOpHsl HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEIENICHUs 10Jla. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN U rereporaMeTHblid nojl. ['enernueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacnenoBaHue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

'enoTun kak nenoctHas cucrema. [IneloTponus — MHOKECTBEHHOE JICWCTBUE
refa. MHOXECTBEHHBIN ajjIelim3M. B3amMoAeHCcTBHE HeEaJICIbHBIX ICHOB.

Kommemenrapaocts. Onuctas. [lonumepus
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B3aumoneiictBie TeHoTMma ©  cpeabl TOpu  GopMUpoBaHUMU  (peHoTHMA.
N3menunBoCTh Npr3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE MPU3HAKUA. BUIbI
M3MEHYMBOCTH: HEHACIIEICTBEHHAs! U HACJIEICTBEHHAS.

MoudukanonHas ~ U3MEHYMBOCTh.  Pomb  cpeapl B (pOpMUpOBaHUU
Mo u(UKaMOHHON M3MeHunBocTH. HopMa peaknuu mpusHaka. BapuaimoHHbII
psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Moau(UKalMOHHOM
M3MEHYHUBOCTH.

I'eHoTunmyeckass M3MEHYMBOCTh. (CBOWCTBA T€HOTUITMYECKOW W3MEHYHUBOCTH.
Bupl reHOTUITMUECKON M3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTaI[IOHHASI.
KomOunatuBHasT W3MEHUYMBOCTh. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHOW M3MEHYHBOCTH. POJTh KOMOMHATUBHOW H3MEHUYHNBOCTH B CO3/IaHUH
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/a.

MyTanroHHas U3MEHUYMBOCTD. BUIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M MHIAYLUMPOBAaHHBIE MYTAallMU. SIAepHBIE M LUTOILIA3MATUYECKHE
Myrtanuu. CoMaTHYeCKWe M IOJOBbIE MyTalMW. [IpuunHBI BO3HUKHOBEHHS
MyTaiii. MyTareHbl M HMX BIMSHHE HAa OPraHU3MbL. 3aKOHOMEPHOCTU
MYTAIlMOHHOIO MpoLEcca. 3aKOH T'OMOJIOTMUECKMX PsIOB B HACIEICTBEHHOMN
mmenunBoctn  (H.W. Basuinos). BhesnepHas  M3MEHUYMBOCTH M

HacCJICACTBEHHOCTD
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Kapuotun uyenoBeka. MexayHapoaHas NporpaMma HCCIEAOBAaHHUS TI'€HOMA
yernoBeka. MeToabl HM3Yy4YEHUsT TE€HETMKU YEJIOBEKA: T'€HEaJOTrHMYeCKUid,
OJM3HELIOBBIN, IIUTOrCHETUYECKUH, MOMYJISIIUOHHO-CTAaTUCTUYECKHH,
MOJIEKYJIIPHO-T€HETUYECKUM. CoBpemeHHOE onpeaeieHue TeHOTHIIA:
MMOJITHOTEHOMHOE CEKBEHUPOBaHKE, TCHOTUITMPOBAHUE, B TOM YHUCIIE€ C IIOMOIIbIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS  YeIOBeKa. I CHHbIE H
XPOMOCOMHBIE Oose3Hu YyeJIOBEKa. bonessn ¢ HACJICJCTBEHHOM
MPEAPACTIOIOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON T'€HETUKH B ITPEAOTBPALLICHUN

U JICUEHHH I'eHETUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U cesekuus. 3apoKACHUE CEIEKIMU U TOMECTHKALUU. YYeHue
H.. BaBwioBa 0 ILEHTpax HIPOMCXOXJIEHHS W MHOrooOpasusi KyJbTYPHBIX
pactenuil. Ponb cenekuuu B CO3aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, ImTaMM. 3aKOH T'OMOJIOTMYECKMX PSAIOB B HACIEACTBEHHOU
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue A5l CEIEKIMOHHON padoThlI.
Mertoapl ceneKunOHHON paboTbl. VICKyccTBEHHBIH OTOOp: MAaccCOBBI U
UHAWBUIYAIbHBIA.  OTanmbl  KOMOMHalMOHHOW  cenekuuu. VcnblTanue
npousBoauTeniell mo motoMctBy. OTOOp MO T€HOTHUITY € IHOMOIIBIO OLIEHKU
(eHoTHIIa TOTOMCTBA M OTOOP 110 T€HOTHUITY ¢ IoMolkko aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeNIEKIIMOHHON pa0oThl. PaguanmoHHbIiM
U XMMHUYECKMH MyTareHe3 KakK MCTOYHMK MYyTalil y KyJIbTypHBIX (opMm
opranusmoB. lcrnonp30BaHME T'€HOMHOIO pPENAKTHUPOBAHUS U  METOZOB
pexomOunanTHbeIX JIHK 17151 momy4yeHust ucxoiHOro Marepuana ajsi CeJIeKIHUH.
[lomyuenne nomurmuionoB. BHyTpuBHIoBas ruOpuanzanus. biauskopojcTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBeHHOE CKpelMBaHue, WK ayTOPUIMHT.
I'eteposuc u ero npuunHsl. Vcnoms3oBanue rereposuca B cenekuuu. OtnanéHHas
ruOpuan3aius. [Ipeononenne Gecruronys MEXBHIIOBBIX THOPHIOB. JlOCTHOKEHUs

CEJICKIIMU PACTEHUI U YKHUBOTHBIX

3.7

OOBEKTHI, UCTIOIB3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MUKPOOPIaHU3MBI, WX XapaKTepUCTUKa. TpaaullMOHHAas OHOTEXHOJOTHS:
xye0oneyeHre, TMOMyYeHHE  KHUCIOMOJIOYHBIX  MPOAYKTOB,  BHHOJEINUE.
MukpoOuonoruueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKUX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIJIOZIOTBOPEHHE. PEKOHCTPYKIMS SHIEKIETOK M KJIOHUPOBAaHHE >KUBOTHBIX.
Mertoa TpaHCIUTaHTalUHU SAEP KIIETOK.

XpoMOCOMHAasi W TeHHas WHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpynpoBanue pekoMOuHaHTHBIX JIHK. JlocTmwkeHuss M mepCreKTUBBI
XPOMOCOMHOW H TEHHOW WH)XCHepuu. MeauIuHCKie OWOTEXHOJOTHH.

Hcmonbs30BaHuE CTBOJIOBBIX KJIETOK




CucreMa 1 MHOTOOOpa3ye OpraHuIecKOro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUcTeMa
opranudeckoro mupa. Ilpunmune! kinaccupukanuu opranuzMoB. OCHOBHBIE
CHCTEMaTUYEeCKHE IPYIIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHMSI M KU3HEAESATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxen, OTHOKIECTOUHbIE IPUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble — OpraHu3Mbl.  [IBHKEHHE  OJHOKIETOYHBIX
OpraHu3MoOB: aMEOOMIHOE, )KI'YTHKOBOE, PECHUYHOE. 3alUTa Y OJJHOKIETOYHbIX

OpraHu3MoB. PaB)Ipa)KI/IMOCTL Y OAHOKJICTOYHBIX OPraHHU3MOB. Takcucsl

MHoOrokieTounble  pacTeHus. B3auMocBA3p 4acTed  MHOIOKJIETOYHOIO
opranusma. TkaHH, OpraHsl U CUCTEMBI OPTAHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. TkaHu pacTeHuil. TUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAS, OCHOBHAs, MEXaHUYECKasl.
OcobeHHocTH cTpoeHMs, (YHKIMI M pacnojokKeHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIE ¥ FeHEpAaTUBHBIE OPraHbl pacTeHUNH. DyHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BukeHre MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBbI
n Hactuu. [lorymomenue BOXBI, YIIIEKMCIIOIO I'a3a M MHHEPAJIBHBIX BEIIECTB
pacteHusmu. J{pixanue pactenuit. Auddysus razos yepe3 NOBEPXHOCTh KIETKH.
TpancnopTHele cHucTeMBbl pacTeHU. Beinenenwe y pacTeHuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kyrukyna. CpeacrBa MacCUBHOM M XUMHUYECKOU
3amuThl. OUTOHIMIBL.

Pa3gpaxuMoCTh U peryssnus y oOpraHu3smMoB. Pa3apakuMOCTh U peryssnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocrtoBblie BemecTBa U UX 3HAUCHUE

MHOrOKJIETOYHBIE JKMBOTHBIE. B3aMMOCBSI3b YacTed  MHOT'OKJIETOYHOI'O
OpFaHI/ISMa. TKaHI/I, OpFaHBI N CUCTCMBI OpFaHOB MHOTOKJICTOYHOT O opraHmMa.
Opranusm Kak enuHoe 1enoe. 'omeocras. TkaHu KUBOTHBIX U YeTOBEKa. THIIbI
KUBOTHBIX TKaHEW: SMUTENUalIbHasl, COCAMHUTENIbHAS, MbIIICYHAsl, HEPBHAs.
OcoOeHHOCTH CTpOeHHs, (QYHKIHA W paACHOJOKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX U YC€JIOBCKaA

Oprasbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPTraHOB U CUCTEM OPTaHOB.
Omnopa Ttena opranu3moB. CKelneTbl OAHOKIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHbII 1 BHyTpeHHUN ckeyeT. CTpOEHUE U TUIIBI COCAUHEHUS
KOCTEH.

JIBM>KEHME MHOTOKJIETOYHBIX JKMBOTHBIX. [Iutanue >kuBOTHbIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpixanue xuBOTHBIX. KoxkHoe npixanue. XKabepHoe

M JIETOYHOE JbIXaHHE.




5.1

5.2

5.3

JlbIxaHue IO3BOHOYHBIX >KMBOTHBIX. DBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHHUS
JNETKUX [M03BOHOYHBIX KUBOTHBIX. JlbIXaTeabHAas cUCTEMa YesloBeKka. Mexanusm
BEHTWSIMM JIETKUX Yy MNOTUL M MIJIEKONUTAONMX. TpaHCIOPT BeWIECTB Yy
OpraHu3MoB. TpaHCIIOPT BELIECTB y XUBOTHBIX. KpoBeHOCHas cuctema U €€
opranbl. KpoBeHocHass  cucTtemMa  I03BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpAIICHUs. OBOJIOLUOHHBIE YCIOXKHEHUS CTPOCHUS KPOBEHOCHOU
CHUCTEMBI II0O3BOHOYHBIX >KMBOTHBIX. Bbinenenue y opranuzMoB. Beinenenue y
*KUBOTHBIX. CoKparuTenbHble Bakyonau. Opransl BblaeieHus. CBs3b IOJIOCTH
TEJIa C KPOBEHOCHOM U BBIJIEIMTEIbHON cucTeMaMu. BriienieHue y mo3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M uX
IIPOU3BOIHBIE.

Pa3npaxuMocTh U peryisanus y Opranu3mMoB. Pa3zapaxumMocTs y OJHOKJIETOYHBIX
opranu3moB. Taxcucel. Pa3npaxuMocTh M peryisiust y MHOTOKJIETOYHBIX
pacteHuii. PocToBbI€ BElIECTBA U UX 3HAYEHUE.

HepgHas cuctema u pedieKTopHas peryssius y MHOIOKJIETOUHBIX KHBOTHBIX.
HepBHast cucremMa u €€ oTAenbl. OBOJIOLUOHHOE YCIOKHEHUE CTPOCHHUS
HEPBHOW CUCTEMBI y KUBOTHbIX.

Pa3paboTka anropuTMoB M mporpamm Uit 3QQeKTUBHON (DYHKIIMOHAIBHON
aHHOTAllUM  TeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPTaHNU3MOB, paCTeHI/II\/'I, JKHBOTHBIX U YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €T0 3JO0POBLE

OpraHsl ¥ CUCTEMBI OpraHoOB 4eoBeKa. OTAebl TOJIOBHOTO MO3Ta IIO3BOHOYHBIX
KUBOTHBIX. Pedumekc u pednexkropHas nayra. be3yclioBHbIE U YCIIOBHBIE
pednexcsl. I'ymopasibHass peryiasiuuss M SHJOKPUHHAs CHUCTEMa >KMBOTHBIX U
yenoBeKa. JKene3pl 3HIOKPUHHOM CUCTEMBI U X TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOH M 3HAOKPUHHOW cucTeM. [ 'mnoranamo-runogusapHas

cuctema. Pednekc u pednekropHas ayra. besycinoBHbIe B yCIOBHBIC pedIeKCh

3ammTa opranusma ot 6ose3nei. ImmyHHas cuctema denoBeka. KieTodHbiil u
TYMOpaJbHBIA MUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN crenupuuecKuii
UMMyHHTET. Teopusi KIOHAJIbHO-CENEeKTUBHOrO umMmyHutera (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

KpOBCHOCHaH cucremMa u eé OpTaHBbI. Cep;[ue, KPOBCHOCHBIC COCYABI U KPOBb.

Kpyru kpoBoobOpamenus. Pabota cepaia u e€ perynsius
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Hpixanue yenoBeka. Juddy3us ra3oB depe3 MOBEPXHOCTh  KIETKH.
JpixaTenpHasg cucTeMa 4esoBeka. JlpIxarenbHas MMOBEPXHOCThb. Perymsmnus

nbIxaHus. [[prxaTenbHbie 00bEMBI
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[IumeBapurenbHas cucreMa 4denoBeka. OTaenbl MUIIEBAPUTEIBHOIO TPaKTa.
[InmeBapurenpHble  Keye3bl.  BHYTpUIIONOCTHOE M BHYTPUKIIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl um ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢dbyakmonupoBanue HeppoHa. OuibTpalus, ceKpelus 1 00paTHOE BCaChbIBAaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIACJIICHUA. O6pa3OBaHI/IC MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIOBeKa: MblmedHas cucteMa. CKeleTHBIC MBIIINBI 1 UX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHNS KOCTEN
Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

OpomonmonHass Teopus Y. Jlapeuna. Ilpenmnocbulku  BO3HMKHOBEHMS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aearenbHocTs Y. JlapBuHa.

JBuokymiye cuibl 3Boitonuu BuAoB 1o Y. JlapBuHy (BbICOKAasi HHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHM3MOB, HAacJEeACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuaterTnaeckoi Teopun 3Bomonnu (CTI). Hedrpansnas Teopust
sBostolK. CoOBpeMeHHast 3BOJIFOLIMOHHAs OUOJIOTUS. 3HaUEHHE IBOJIIOLMOHHON

TCOpHUH B (1)OpMI/IpOBaHI/II/I CCTeCTBCHHO-HaquOﬁ KapTUHBI MHpa

[Tomynsanus kak aJIeMEHTapHas €AWHMIA HBOMOUHMU. COBPEMEHHBIE METOJIbI
OLIEHKH T€HETHUYECKOTO Pa3sHOOOpa3usi U CTPYKTYpbl Momyisiuuid. V3meHeHnue
reHooHAa MOMYJSALMU KaK 3JIEMEHTApHOE SBOJIIOIMOHHOE SBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOPbl (JIBMXKYIIME CHIIBI) 3BOMIONMUA. MyTallMOHHBIN
nporecc. KomOuHatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHAIpaBJIEHHbIE HW3MEHEHHs 4YacTOT ajuiened B momymsuusx. Oddext
OCHOBATEJIA. Murpanuu. M3omsaupa  momyssiui: reorpaduyeckas
(mpocTpaHCTBeHHas1), OMoaoruyeckast (pernpoayKTUBHAS).

EcrectBeHHbIii 0oTOOp — HampaBisoommii  ¢akrop sBomouuu.  Dopmbl
€CTECTBEHHOT0 0TOOpa: ABWXKYIIUNA, CTaOUIU3UPYIOUIUH, pa3phIBArOIINil
(nu3pyntuBHbIi). [TonoBoit oT60p.

[TpucnocoOIeHHOCTh ~ OPraHU3MOB  Kak  pe3ylbTaT  MHKPOIBOIIOIUH.
Bo3nukHOBeHHE — NpHCIIOCOONEHMM y  opraHu3MoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiaennii y opranu3MoB. OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u cTpykTypa. BumooOpa3oBanume Kak pe3yibTar
MHUKpPO3BOJIONMH. M30msmus — kiroueBoii daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJMUTLIIOWIU3AITH,

rubpuan3anys). M TeTbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.




6.3

MexaHu3Mbl (HOPMUPOBAHUS OHOIOTUYECKOTO Pa3HOOOpa3Hs.

Poinb »BOMIOIIMOHHON OMOJIOTHUHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
OnopasHooOpa3usi. MUKPOAIBOMIOLUS U KOABOIIOLUS MApa3UTOB U MX XO35EB.
MexaHnu3Mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTHOMOTHKAM M CHOCOOBI

00pnObI ¢ Hel

Metoapl U3y4eHHsI MaKpO3BOJIONHHU. [laeoHTOIOTHYeCKHEe METOIBI U3yICHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckne MeTo1p1 n3ydeHus sBotonun. CpaBHeHHE QIIOPHI U (PayHBI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Bunsr-sunemMuxu
U PEITUKTHIL.

OMOpPHUOIOrMYECKUE U CPaBHUTEIBHO-MOP(OIOrMUEcKUe METO/Abl H3YUYECHMUS
HBOJIIONMH. |'€HeTHYEeCKHe MEXaHU3MBl IBOJIOIMHM OHTOTEHE3a W TIOSBICHUS
OBOJIIOLIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE M  aHAJOTMYHBIE OpTaHBI
PynumeHTapHble  OpraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl  HU3YYEHHsS  DBOJIOIHH.
I'omosnoruynsie reHsl. COBpeMEHHbIE METO/Ibl TOCTPOCHUS (PUIIOT€HETHUECKUX
JICPEBbHEB.

XPOMOCOMHBIE MYTaITUH U BOJIOIHSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBWia) SBoJONMH. HeoOpaTuMocTh SBOIOLNH.

AﬂaHTI/IBHaH paauanus. HepaBHOMepHOCTL TEMITIOB 3BOJIFOITUH

6.4

Hayunble rumore3sl NpPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMmusa.  JloHayyHble — TIPEACTAaBIECHHA O  3apOKIACHUM  KU3HU
(kpearoHu3M). I'mnore3a MOCTOSHHOIO CaMO3apOXKICHHUS JKM3HH M €
onpoBepxkenue omnbitamu @O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.

OcHOBHBIE 3Talbl HEOPraHUUECKOW »BotoK. [lnanerapuas (reomoruyeckas)
HBOJIONMUSA. XUMHUYECKass 53BOMIONMA. AOHUOTeHHBI CHHTE3 OpraHMYeCKUX
BemecTB u3 Heopranmdeckux. Ompir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nonumepoB u3 MoHoMepoB. KoanepsaTHas runore3a A.M. Onapuna, runoresa
nepsuyHoro OynboHa J[x. XonneitHa, reHetnueckas rumote3a [. Mémnepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. @opmupoBanme
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emnm u MeToasl €€ nu3ydeHus. Vckonaemble OpraHM4ecKUe OCTATKH.
I'eoxpononorust 1 e€ metoabl. OTHOCUTENbHAS U AOCOJIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonornyeckas mKaja: 30Hbl, 3pbl, IEPUOBL, JTIOXU.

HavanpHble 3Tansl opraHndeckoi sBosonuy. [losBaeHne U 3BOMIONMS IEPBBIX

KJIETOK. DBOIIOIHS MeTabonu3Ma. Bo3HUKHOBEHUE IEPBBIX 3KOCUCTEM.




CoBpeMeHHbIE MHKPOOHbIE OWOIUIEHKM Kak aHajor IepBhIX Ha 3emie
coobmiectB. CTpomaronuTsl. [IpoKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOTreHe3). DBOJIIOIUOHHOE MPOUCXOKICHHE
BUpycOB. IlponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBeHHE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIEC ATallbl 3BOJIIOLMK BBICHIMX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbixon pactenuii Ha cymy. [losiBieHHe CHOpPOBBIX pacTEeHU U
3aBoeBaHuMe MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue HBETKOBBIX
pacTeHui.

OcHOBHbBIE ATambl SBOJIIOIUM KMBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
Tunos. [lepBrie XOpA0BbIE )KUBOTHBIE. JKH3HB B BOJI€. DBOIIOLKS TO3BOHOYHBIX.
[Mpoucxoxnenne ampubuii u pentuwmid. [IporcxoxaeHne MICKOMUTAOINX H
ntuy. [lpuHnun xmrodeBoro apomopgo3a. OcBoeHHE OECIO3BOHOYHBIMU U
[103BOHOYHBIMU JKUBOTHBIMU CYIIIU.

PazButue xu3HM Ha 3emiie IO FpaM U IEpUoJIaM: apXei, IpoTepo30ii, Maaeo3oi,
Me3030H, KaiHo30il. OOmas XxapakTepuCTHKa KJIMMara U TIe0JIOTMYECKUX
npoueccoB.  IlosiBneHMe W pacuBeT — XapaKTEpHBIX  OPraHU3MOB.
VYrieobpa3zoBaHue: €ro YCIOBHS U BIMSHUE HA Ta30BbIN cocTaB aTMochepsl.
MaccoBble BBIMMpAHUSl — JKOJOTMYECKHE KpHU3HChl mpouuioro. [IpuumHbl 1
CIIEJICTBUSI MAcCOBBIX BIMUpaHUil. COBpEMEHHBIN dKOJOTMUECKUIM KPU3HUC, €T

0COOEHHOCTH

6.5

Pazgenst u 3amaum anTpomonoruud. Metoasl aHTporonoruu. CTaHOBIICHHE
MPEACTABICHUI O MPOUCXOKACHUH YeoBeka. COBpEMEHHbIE HAYYHbIE TEOPUH.
CxoAcTBO yenoBeka C KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHHE YEeIOBEKa.
CBuzeTenbcTBa  CXOJACTBA  YEIOBEKAa C  JKMBOTHBIMH:  CPaBHUTEIHHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTHYECKHE, (hU3M0IIOTO-OMOXUMHYECKHE,
noBefeHyeckue. OTiIMuMg 4YelloBeKa OT JKUBOTHBIX. [IpsMoxoxkiaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBuxymue cuibl ((akTopbl) aHTPOIIOTE€HEe3a: OMOJIOTUYECKHE, COLMANIbHBIE.
CooTHo1IeHrne OMOIOTHYECKUX M COITUAIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJUM AHTPONOreHEe3a. ABCTPAJONUTEKU — JBYHOTHE MPEIKU
moaei. YenoBek yMelnblid, MEpBbIe W3TOTOBICHUS OpyAud Tpyna. Yenosek
MPSIMOXOJISAIIMKA W TIEPBBIA BBIXOJ JIOJed 3a mpenensl Adpuku. Yemosek
reienpoeprekuii — o0Imul MPeoK HEeaHIePTaIbCKOTO YeIOBEKAa W 4YeJOBeKa
pa3symMHOro. YenmoBek HEaHAEPTAIbCKUNM Kak BHUJ JIFOJEH XOJOJHOTO KIMMATa.
UYenoBek pa3yMHBI COBPEMEHHOTO THIIA, JEHUCOBCKUU YEJIOBEK, OCBOEHHUE

KOHTHHEHTOB 32 MpeneiaamMu AQpuki.




DBOIIIOLUS COBPEMEHHOI'O 4YeJoBeKa. EcTeCTBeHHBIM OTOOp B MOMYISALHAX
YenoBeKka. MyTalmoHHBIN nporiecc U noauMopdusm. TlonyasoHHbIE BOJIHBL,
npeiid reHoB, Murpanus 1 «3(p@(eKT oCHOBATENs» B MOMYJISILUAX COBPEMEHHOTO
YeJI0BEKA.

UYenoseueckue pacel. [loHATHe O pace. boisbmme pacel: eBponeouaHas
(eBpaszuiickasi), aBCTpaJIO-HErpoujHasi (PKBATOpUAIbHAs), MOHTOJIOUHAS
(a3narcko-amepuKaHckas). Bpemst u myTtu pacceiieHusl 4ejloBeKa IO IUIaHETe.
EnunctBO 4yenoBeweckux pac. HayuHas HecOCTOSTENBHOCTh —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSM OKPYXKAIOMIEH Cpesbl.
Bnusiaue reorpaduueckoit cpenbl W apeiida reHOB Ha Mopdonoruio u

(bI/ISI/IOJ'IOFI/IIO YCJIOBCKA

OKOCHCTEMEI U MMpucymue MM 3aKOHOMCEPHOCTHU

7.1

Pasnens! u 3agaun skosorun. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl 3konoruu. IloneBble HaOMOAEHHUS. DKCIEPUMEHTHI B 3KOJOTMH:
IpUpPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPY>KaIOIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

DKkojorudeckre (pakTopbl M 3aKOHOMEpHOCTH ux AeictBusa. Kiaccudukanus
9KOJIOTMUECKUX (aKTOpOB: abumoTHUYeCKHe, OWOTHYECKHE, aHTPOIOICHHBIE.
OOme 3aKOHOMEpPHOCTH JAEUCTBHUS 3Kojoruueckux Qaxrtopos. IlpaBuio
munumyma (K. [npenrens, FO. JIn6ux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnueckue akropsl. CBET Kak 3KoJoruueckuit gpakrop. JleiicTBue pa3HbIX
YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMYECKUE TPYIIIBI
pacTeHM M JKMBOTHBIX II0 OTHOIIEHHIO K CcBeTy. CHUrHaJbHas poJib CBETa.
DOoTONEPUOIU3M.

Temnepatypa kak »skojoruueckuil ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [IoHKUI0TEpPMHBIE U TOMOWOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonornyeckuil (dakrop. IlpucnocoOnenuss pacteHHi K
MOJ/IepXKaHUI0 BogHOro Oananca. Kiaccudukanus pacTeHHi 10 OTHOILIEHUIO K
BoJie. [Ipucnocobenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAs, IOYBEHHas,
riyOMHHas TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMUYECKUE
0CcOOEHHOCTH cpel OOMTaHus OpraHu3MoB. lIpucrmocoOiieHus OpraHu3MOB K
KU3HU B Pa3HBIX CPENaAX.

buonornueckue putmbl. BHemHue U BHyTpeHHUE pUTMBbL. CyTOYHBIE U
roauyHble pUTMBIL. [IpHcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUAM

YCJIIOBUU KU3HU.




XKuznennsie popmbl oprann3moB. [lorsTue o xu3HeHHOH (opme. JKu3HEHHbIE
(OpMBI pacTeHUM: JEPEeBbs, KYCTAPHUKHU, KYCTAPHUIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: TUPOOHOHTHL, FEOOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢dakropbl. Buasl OHOTHYECKHX B3aUMOJCUCTBUN: KOHKYPEHITHS,
XHUITHUYECTBO, CUMOMO03 U ero ¢opmbl. [lapasutusm, koomnepanus, MyTyallu3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJCHCTBUsA  (Tommueckue, Qopuueckue, Hadpudeckue). 3HaueHUE
OMOTHYECKMX B3aUMOJCWCTBUI Ui CYIIECTBOBAHUS OPraHU3MOB B cpelie

obutanus. [I[pHHINTT KOHKYPEHTHOTO UCKITIOUSHHS

7.3

DKOJOTUYECKHE XapaKTePUCTHKH MOMYIsuu. [lomymsimust kak Onosioruyeckas
cucrema. Poibs HEOTHOPOAHOCTH cpelibl, GU3NIECKUX OAPHEPOB M OCOOCHHOCTEH
OHMOJIOTHH BUAOB B JOPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJISIHI.
OcHOBHBIE TMOKA3aTEeNM NOMYJSLUUU: YUCIEHHOCTh, IJIOTHOCTh, BO3pAcTHAs U
MOJIOBasg CTPYKTYypa, POKIAAEMOCTb, IPUPOCT, TEMI pPOCTA, CMEPTHOCTb,
MUTpaLUs.

DKkosioruueckasi CTpykTypa nonyisauud. OneHKa YHUCIEHHOCTH MOMYJISLUH.
JvHamuka nomyiasiuuu U €€ peryssinvs. buoTnyeckuii noTeHIUaI MONYJISIIUH.
MopaenupoBanre AWHAMUKK monyisigud. KpuBble pocTa YHMCIEHHOCTH
nonyssauuu. KpuBble BbDKUBaHUA. Perynsius 4MCcIeHHOCTH MOIMYISIUN: POJib
(akToOpoB, 3aBUCAIIUX U HE 3aBUCAIMIUX OT TUIOTHOCTH. OKOJOTHUECKHE
cTpaTeruu BUJOB (r- u K-cTparerun).

[TonsiTue o0 »sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenp dkosiornyeckor HumM JIx.M. XatumHcona. Pazmepsl skosioruyeckou
Huw. [loreHnmansHas U pealn30BaHHas HUILLIN.

Bung kak cucrema mnomysnsuuid. Apeanbl BUIAOB. BHUIBI M MX JKW3HEHHbBIC
CTpaTeruu. 3aKOHOMEPHOCTHM  TIOBEICHUS WU  MUTpalUid  KUBOTHBIX.

buonornyeckue HHBa3uU JYKCPOIHBIX BUJOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBsS3uM Mexay
opraHuzMamMu B OuolieHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHATIBHBIE OJOKH OPraHU3MOB B HKOCHUCTEME: MPOAYLICHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre nenu u CeTH.
Abuotnyeckue 010k 3kocucteM. [louBsl U MBI B 3kocucreMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KOCcUCTEMBI. buomacca u npoaykius. JKOJIOrH4eCKHe
MUPaMUbI YUCell, OMOMACCHI U SHEPIHH.

HamnpapneHHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB — CyKlieccuu. [lepBuuHble 1

BTOPUYHBIC CYKOCCCHMU W UX IMPUYUHBIL. AHTpOHOFCHHLIe BO3II€I>'ICTBPI$I Ha




cykneccun. KnmmakcHoe — cooOmectBo.  buopasHoobpasume u  TOJNHOTA
KpYrOoBOpPOTa BELIECTB — OCHOBA YCTOHUMBOCTU COOOIIECTB.

[IpuponHble 3KocHCTEMBI. AHTPOIOI€HHBIE HKOCUCTEMBI. ATpPO3KOCHCTEMA.
ArpoueHo3. Paznnuust Mex 1y aHTPOIIOI€HHBIMU U TPUPOIHBIMHU SKOCUCTEMAMH.
VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa
u ¢ayna. CuHa"Tpomm3anusi TOpOACKoi ¢ayHbl. buonormdeckoe
XO35IIICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B YKOCHUCTEMAX.
[TepeHoC PHEPrUM U BELIECTB MEXKTY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTD
OpraHU3MOB, TMOMYJSIUIA ¥ OSKOCHUCTEM B YCJIOBHUSX €CTECTBEHHBIX U

AHTPOIIOI'CHHBIX BOSﬂeﬁCTBHﬁ

7.5

buochepa — oOmeruranerapras o00o0yiouka 3eMIIM, TAE CYIIECTBYET WIIH
cyliecTBoBania xu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKupoe BeriecTBo Ouochepsl U ero PyHKIIHIH.
3aKOHOMEPHOCTH cylecTBoBaHUsl Ouocgepbl. OcobeHHOCTH OHOCheEephl Kak
rnobanpHOM  SKOocucTeMbl. J[uHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OHOreOXMMHUYECKHE ILHKIBI (yrieponaa, a3ora).
PurmuaHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstue o 6rome. OCHOBHBIE OMOMBI CYIITH: TYHIpA,
XBOWHBIE Jieca, CMEIIaHHble W IIMPOKOJUCTBEHHBIE Jieca, CTEMH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTeNnbHBIA W
KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpykrypa 1 (QyHKUHS KUBBIX CHUCTEM, OLIEHKA X PECYpPCHOIO MOTEHLHMaNa U

O6uocdepHbIX QyHKIHI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MTPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpenbl. OXpaHa Bo3yxa. 3arpsi3HEHUE BOIHOM CpeIbI.
OxpaHa BOJHBIX pecypcoB. Pazpymienue noussl. OXxpaHa NOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTENBbHBIA M KUBOTHBIM Mup. OXpaHa
PacTUTEIBHOIO M KMBOTHOTO MUpa. OCHOBHBIE NPUHIMIBI OXPaHbl IPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansemble mnpupojusie Teppuropun (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbBIE TPUHIUIBI YCTONYMBOIO pAa3BUTHS YEJIOBEUECTBA U IPUPOJIBI.
PammonanbHOoe  MPUPOAONONIB30BAHME M COXPAaHEHHE  OHOJIOrMYEecKOro

paszHooOpasust 3eMiau




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

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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