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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mpenmera «buosjorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusy» yray6nénnoro yposHs usydenus (1011
KJIACChI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunbHbie yueOHbIE
NpeAMEThl, H3ydyaeMble Ha YIIyOJEHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
nuddepenpann  oOydeHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeIHUM
o01mM, cpeHUM MpodeCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHON, YKOJIOTUEH, TICUXO0JIOTHUEN, CIOPTOM UJIM BOEHHBIM JI€JIOM.

[Iporpamma no yaeOHomy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
W 3aJayax U3ydeHHs ydeOHoro mpeameta «buosiorus» Ha yriyOJ€HHOM YpOBHE,
omnpenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpHpPOBAaHME IO pa3feinaM ¢ TeMaMm, paclpelesieHue I0 Kiaccam,
PEKOMEHyeT TMOCIeA0BATeIbHOCTh H3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme 1o 6uosioruu peajin3oBaH
MIPUHIINAI MPEEMCTBEHHOCTH C U3yUYCHHEM OMOJIOTHU HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, Omaromaps dYemMy MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJIEYIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
dbopMUpOBAHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  IKOJOTHUUYECKOTO
MBIIIJICHUS, PEJICTABICHUH O 3J0pOBOM 00pa3e KU3HHU, Ha BOCIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel mMpupoHoil cpeae. B mporpaMmme mo OMOJIOTMU TakXe
MOKa3aHbl BO3MOKHOCTH YyueOHOro mpeamera «buonorus» B peanmuszanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00y4eHHs U B JOPMUPOBAHUU OCHOBHBIX BUIOB y4€OHO-
MO3HABATENIbHON JIESITEIbBHOCTH OOyYarolIMXcsi IO OCBOCHHIO COJIEpKaHUs
OMOIOTHYECKOTO 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIEeTro 00pa3oBaHUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiraeT OMOJIOrHIecKoe 00pa30BaHKE B IIIKOJIC 1 OPUEHTHPOBAH HA PACIIIUPEHUE
U yriiyOseHue 3HaHU 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYISIPHOU U



KJIETOYHOW OMOJOTHH, YMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, FIBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha YINIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouonornyeckoro  oOpa3oBaHMs B  By3aX W OpraHu3alusxX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHMSI COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUH  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTHe. Tak,
pacmiMpeHsl U yriyOJieHbl OWOJIOTMYECKHE 3HAHHUS O PACTEHMSX, >KUBOTHBIX,
rpu0ax, OaKTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAHOTO U MOMCKOBOIO
XapakTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o y4yeOHOMy mnpeamery "buonorus" orTpaxkaer
CHUCTEMHO-YPOBHEBBIH UM 93BOJIOLUMOHHBIM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYecKoro paznooOpasus miuaneTsl. Tak, B 10 kinacce usyyarorcs
OCHOBBI MOJICKYJISIPHOW M KJICTOYHOH OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUHM U CUHTETUYECKOW OMOJIOTHuH,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromuxcsi Mo OOTaHUKE, 300JO0TMH, aHATOMUH,
¢dbusunonoruu yenoreka. B 11 kiacce u3ydaroTcsi I3BOJIIOIIMOHHOE YUEHUE, OCHOBBI
9KOJIOTUH U YueHUe 0 buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00yJaroIuMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIIUIIOB U MPaBUJ,
JIeXKaIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOToo0pa3uM M OCOOCHHOCTSIX KJIETKHU, OpraHu3Ma, IOIMyJISIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOIIMXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKJIATHBIX acCleKTax OMOJOTrMYecKUX 3HaHWM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0yyaroumxcs K OHOJIOTUM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepHalia B COJEPKAaHUHU IMPOrPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUSI U Pa3BUTHS
TOU WJIM MHOM 00J1aCTH OUOJIOTMH, BKJIAI0M OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILlIEHUE BAXKHEUITNX OMOJIOTHYECKUX M SKOJOTHUYECKUX PoOIIeM.

Lenb uzydenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TNPUOOPETCHHE YMCHHM
WCITOJIB30BaTh TH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K OmpeneiEéHHoN 00IacTu
npo(hecCHOHANBHOM JAESITENbHOCTH, CBSI3aHHOW C OWoOJoTHel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS JIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHMUs.

JoctiwkeHnue 1enu u3ydeHuss ydyeOHoro nmnpeamera «buomorus» Ha
yTIIyOJIEHHOM ypOBHE 00€CTIEUNBACTCS PEIICHUEM CIICTYIONINX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOTroOOpa3uh U OCOOEHHOCTSX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHUE OOYy4YaloIIMXCd C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUHN U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJOTMHM W CHHTETHYECKOM OHOJOTUM, TaJICOHTOJIOTHH, JKOJIOTHUH);
METOJJaMU CaMOCTOSITEILHOTO MPOBEICHUS OHOJIOTMYECKUX HCCIICIOBAaHUN B
naboparopud W B mOpupone (HaOMIOJAeHHME, W3MEpPEHHE, OSKCICPHUMEHT,
MOJICIUPOBAHUE);

OBJaJiIcHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TO0JIb30BaThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHWOJIOTUM ¢  COIMAIBHO-DKOHOMUYECKUMHU M  HKOJOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH MEATETLHOCTH 10
OTHOILICHUIO K OKpPYXKalIleld NpUpOAHOM cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOIUX  JIIOJIe; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npodrtakTHK WHGEKITMOHHBIX 3a00J€BaHNM, TpaBUiia TTOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS MHTEJUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I0 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTATIBLHBIX UCCIICI0BAHUM,
pelieHusi OMOJIOTMYECKUX 3a/lad, MOJAEIHUPOBAHUS OMOJOTHYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCITUTAHNE y 00YYAIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
II€JIOM U K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKON IPaMOTHOCTH, OOIIEH KyJIbTYyphl IOBEICHHS B PUPO/IC; MHTETPAITUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOy4YarOIIMMHUCS  KOMIIETEHTHOCTH B PAalMOHAJIBbHOM
PUPOIOTIOIB30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHUH COOCTBEHHOIO 3/I0POBbSI U  3J10POBbS
OKpyXXaromux Jojned  (cobmomeHuss Mep mnpodunaktuku — 3a00JI€BaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOI'O  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/laHME€  YCIOBMM  JUIsl  OCO3HAHHOTO  BbIOOpa  OOydarolUMUCS
VHIMBUTy AJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayoueMy Ipo(ecCHOHaTbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WH/IMBUTy JIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO011ee YnCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YTiIyOJIeHHOM
ypOBHE cpeaHero oodiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heento), B 11 knacce — 102 vaca (3 yaca B HEZIelO).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHENU(pUKU €ro COJAep KaHWs W HaIMpaBIEHHOCTH Ha
OpoAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

O0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENBCKUX PaboT,
TEMAaTUKA KOTOPBIX OMPEAEIISIETCS YUUTEIEM Ha OCHOBE UMEIOIINXCSI MaTEPUATIBHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX TPUPOJIHBIX YCIOBUM.



COJAEPKXAHUE OBYUYEHUA

10 KUIACC

Copnep:kaHue IporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IPOBEPKY
rocyiapcTBeHHOM utoropoi arrectanuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Ouonoruu.  buonormdyeckue HayKd M HU3ydyaeMble HUMH  NPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAIHBIE W IOUCKOBBIE HAy4YHbIC HCCICIOBAHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosioruedl. 3HayeHHE OUOJIOTHU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM  XO3sMCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE PUPOIBI.

JleMoHCTpauun

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

Tabmuipel U cxembl: «CBsi3b OUOJOTUM C JIPYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucteMbl Kak mpenMer uzydeHusi Ouosnoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JAUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEEHUE, PA3IPAKUMOCTb, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIH, MOIYJISILIUOHHO-BU0BOM, YKOCHUCTEMHBIMN
(buoreoneHoTnyeckuit), OuochepHswiii. Ilporecchl, TpPoOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE NpHU3HAKH >KUBOro. JKu3HB Kak (opMma CyliecTBOBAHMS
Marepun. Hayku, nzyyaromre KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPTaHU3ALNH.

Nzydenue xuBbIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmromenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeEMaTu3anus, Meraananus. [IonsaTue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. IloHsitue BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux mgaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynpraroB. [IpUuMHBI HCKaKEHUS pE3yabTaTOB »HKcnepumeHTa. llonsarne
CTaTUCTHYECKOTO TECTA.

JeMoHCTpaUu

Tabmuubl u cxembl: «OCHOBHbIE TPHU3HAKK KU3HW», «buomornueckue
cucteMbly, «CBOHCTBAa JKMBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU



npuposib», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «bmoreonenos», «buochepa», «Metomsr
V3y4ECHUS )KUBOU MPUPOJIBI».

Oo6opynoBanue: 1abopaTopHOe 000pyI0BaHKE JIs IPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, IKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHue pas3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEMY.

Tema 3. buoJsiorusi KiieTku

Knetka — cTpyKTypHO-QYHKIIMOHAJIbHASI e€AUMHUIIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUYEHBIX aTOMOB, MudQepeHInaIbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHass MUKpockonus. Kougoranvruas muxpockonus. Bumanvnoe
(npudicuzHenHoe) uzyueHue Kiemox.

JeMmoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUI.

O06opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3ydyeHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, aekTpodope3, auddepeHraIbHoe eHTPUGYTHUPOBaHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KiIeTKu

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOPHUTEIISI, PEAr€HTAa, YUaCTUE B CTPYKTYPUPOBAHUM KIICTKH,
TeIIoperysiuui. MuHepaibHbIe BEIECTBa KIETKH, UX Onojornyeckas poJib. Posb
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckre BellecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OeKOBOM MosieKysbl. [lepBuuHnas
CTpyKTypa Oenka, MenTujaHas CBs3b. BTopuuHas, TpeTuyHas, YeTBEPTHUUHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccugpukanus Oenkos.
buonornyeckue Qpynkmum 6emkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, TUCaXapu/ibl, OJIMTOCAXapybl U MOJIUCAXAPUIBI.
OO0mmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotbl. JJHK m PHK. CTpoeHre HyKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaeHue u ouosnornueckue pynknuu JJHK.
Bune PHK. ®yukunn PHK B kiietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moltiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIUH B
Kietke. /[pyeue nykneosuompugocpamol (HT®P). CexBenuponanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl OuUOMOJEKyd. Moodenuposarnue
cmpyKmypbol U QYHKYull OUOMONEKYN U UX KOMNIekcos. KomnviomepHuliii ouzaun u
opeaHudecKul cunmes 6UOMOEKY U UX HENPUPOOHBIX AHALO208.

JleMoHCcTpauumn

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

Hunarpammel: «Pacnpenenenne XMuMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacmpenieneHrie XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuiel u cxembl: «llepuoguueckass TabMuIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoOJIeKyJbl BOJb», «BemecrBa B coctaBe opranu3MoBy», «CTpoeHue
MOJIEKYJIBI  Oenkay, «CTpyKTypbl O€IKOBOW MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy», «CTpoeHre MOJIeKyd JHUNUaAoBy», «HyKIenHOBbIE KHCIOTBIY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKAsl IOCY1a U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO KaueCTBEHHBIX
peaKIrii».

JlabopaTopHasi padora «VccinenoBaHue HyKJIEHMHOBBIX KUCIOT, BbIJIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumbel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pPa30BaHUS KIETKH.



CtpoeHure npoKapuoTUIECKou KiaeTku. Kinerounast cTeHka OakTepuil U apXxewu.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE yKapUOTHUECKOM KieTkH. [1nazmaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckol MeMOpaHbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: macCcuBHbIN (AuQdy3ust, obneryéHHas
mud¢y3us), akTUBHBIA (NMEPBUYHBIN W BTOPUYHBINA aKTHBHBIA TPAHCIIOPT).
[Toymponuiaemocts MeMOpaHbl. PaboTa HaTpHii-kaqueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (aronurto3. Dk301uTo3. Kietounas crenka. CTpykrypa U QyHKIUU
KJIETOYHOW CTEHKU pacTeHUM, rpu0oB.

[Hurtomna3ma. [{uto3one. [lutockener. [IBrmxkeHne nuroriasMbl. OpraHonasl
KJeTki. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [oibpkM, NM30COMBI, HUX CTpoeHHe U (yHKuMU. B3aumocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MAaTHUYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I onvodcu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MHUTOXOHIpuM u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3yKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpaHnHbie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJICTKH. Pubocompl. IIpomesrcymounvle Qunamenmeoi.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmoi. MBIIIEUHbIE — KIIETKH.
Axmunosvle KOMNOHeHmbl Hemblueunblx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopnvle Oenxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapHoIia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBIL. Jlunamuka s0epHolt 00010YKU 6 Mmumose. HoepHviii
Mpaucnopm.

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

JleMoHCcTpauuA



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

Tabmuubr u cxembl: «CTpoeHHE SYyKapUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHne MPOKApHUOTUYECKON KIIETKN.

O06opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopnass pabora «U3ydyeHue CTpOEHUSI KJIETOK Pa3IUYHBIX
OpTraHU3MOB).

IpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnasi padora «lccnegoBaHue IJ1a3MOJIM3a W JAEIUIA3MOJIU3a B
PACTUTENbHBIX KIIETKaX).

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

Tema 6. O0OMeH BelecTB M NMpeBpallleHNe JHEPTUH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTuueckoe obecnedeHue KieTku: mnpeBpanieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakIuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPTAaHUYECKUX KaTanu3aTopoB. benku-
aKTUBATOPhl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKUX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHOKCuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEeHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dbotocunTeza. CBeroBas u TeMHOBasi gasbl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. llpogyKTUBHOCTH (pOoTOCHMHTE3a. BiusHue pa3audHbIx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEMOCHHTE3. Pa3noo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIME OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHadpoOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AnpoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POIb MUTOXOHAPUN B
mpoiieccax omonorndeckoro okuciaeHus. [luknmmyeckue peakuun. OKUCIUTETHEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonnout ATD-cunmaszwi. [IpenmymiecTBa a’3poOHOTO MyTH OOMEHa
BEIIECTB Mepea aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsl: JIx. IIpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenberapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoTOCHHTE3Y, « JHEPreTHUECKU 00Men», «brocunTes
oenka», «Ctpoenue hpepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYyAOBAaHME JJI MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTtopHnasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuUMepe aMuIa3bl WK KaTaaasbl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHeHHE NMPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHasi uHGopMalnus U peaju3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanu3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKkui
KOI, €ro cBoucrBa. TpaHckpunuus — wmaTtpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MNpoKapuoT. l'mmoresa
ornepoHa (®. Kako0, XK. Mano). Monrexynapuvie mexanusmvl 3KCHpeccut 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuns 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U 00IUTaTHBIC Mapa3uThl. CTpoeHHE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHblU YUK
JIHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHble 3a0051eBaHus Ye€JI0BEKa, )KUBOTHBIX, pactenuii. CITN ], COVID-19,
COI[MAJIbHBIE U METUIIUHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donvuiux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBanoBCKUi.

Tabmuubr u cxembl: «buocunTes O6enkay, «I'eHeTndeckuit Kom», «Bupyco»,
«bakrepuodaru.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisinusa. WMutepdaza u  MuTO3.
Oco0OeHHOCTH TpolIeccOoB, MpoTeKawIux B uHTepdasze. [loAroTroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUo bl UHTEpGa3bl.

Martpuunbin cunres JAHK — perumkanwmsa. IIpuanuner permmkanuun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TemomMepaza. XPOMOCOMHBIH Ha0Op KIETKM — KapuOTHUIl. JIUTIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaaud MUTO3a U IPOUCXOSIIINE B HUX MPOIECCHI.
Tuner MuTo3a. KapnoknHes u HUTOKWHE3. bruonornyeckoe 3Ha4eHrue MUTO3A.

Perynsamus MUTOTHYECKOrO IMKJIA KJIeTKU. [Iporpammupyemas KieTodHas
rudesb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHAJIbHAsE T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ouourngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabnupsl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszyn, «CTtpoeHue
xpomocomy, «Pemmkamusa JHK.

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIKA JIyKay.

Jlaboparopnass  padora  «l3ydyeHue  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. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U JKU3HEACATEIIPHOCTH OTHOKIIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIE TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHUE
npoTUCThl. KoJIOHUANIbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4aCTEM MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IOpOBOASIIAs, OCHOBHas, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKIMNA U
PACIIOIOKEHUA TKAaHEH B OPraHaX PacTEHUM.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbIleyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUsA, (PYHKUMNA H
pAacIIOIOKEHUA TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacteHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrtenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUN CKesleT. CTpOEHNE U THUIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeuHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloromenre Boapl, yrieKuciIoro raza 1 MUHEpaabHbIX
BelecTB  pacreHusmu.  [Iutanme  kMBOTHBIX.  BHyTpumosoctHoe  u
BHYTPUKIIETOYHOE NUIIeBapeHUe. [IuTaHne NMO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTreinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KMBOTHBIX.
JlpixarenbpHas cucTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomuX. Perynsamus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCy/bI M KpoBb. Kpyru KpoBooOpaleHus. IBOJIOLUOHHbBIE
YCIIO)KHEHHSI CTPOEHUSI KPOBEHOCHOIN CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplila v €€ peryJisiums.

Brinenenue y oprann3mos. Beigenenue y pacreHuil. BeiziesieHue y s)KUBOTHBIX.
CokpatutenbHble Bakyodau. Opradbl BbiaeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcacblBaHHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAeneHUs. CBs3b
IIOJIOCTH TeJa C KPOBEHOCHOM M BBIICIMTENBHOM CHCTEMaMU. BpiaeneHue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u QPyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHU3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepHil ¥ UCTHI MPOCTEHIMX. 3alUTa y MHOTOKIIETOUHBIX pacTeHuil. Kytukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3ammra opranusmMa oT OoneszHel. IMMyHHasi cuctema 4yenoBeka. KieTouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduuecKuii
UMMYyHUTET. Teopus KioHaNIbHO-celdekTuBHOro ummyHnutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perysiqus 'y  OprammsMoB. Pasgpaxumocts y
OJTHOKJIETOYHBIX OPraHnu3MoB. TakcuChl. Pa3ipaXuMoCTh U pEryisiuus y pacTEHUM.
PocToBbI€ BellecTBa U X 3HaYEHUE.

HepBHas cucreMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIMIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednekropHas nyra. bezycinoBHbie U yCIOBHBIE pe(IIeKCHI.

['yMopasibHasl peryJisiiis M 3HJOKPUHHAS CHUCTEMa YKMBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupel 1 cxembl: «OJHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojiopocin», «baktepum», «lIpocrerimme», «OpraHbl UBETKOBBIX PACTECHHI,
«CucremMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctemb», «CTpoeHue credisy,
«CTpoeHre NHCTOBOM IUTACTHHKWY, «TKaHM >KMBOTHBIX», «CKEJIET YeI0BEKA»,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MpIl1eyHasi ~ CUCTEMay,
«BpigenurenbHas CHUCTEMay, «IDHAOKPUHHAsA cuUcTeMa», «CTPOCHHE MBIIIIbDY,
«Ammynurer»,  «KuiieuHomonoctHeie», «CxeMa  NUTaHUS  PACTECHUN»,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonuTamux», «HepBHas cucrema uenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpOMpENnapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH



HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUN pa3HbIX OT/AEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MIO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
000pyI0BaHUE JJI JEMOHCTPALIMH MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUM,
pacuieruieHus Kpaxmalia U 0eJIKoB Moj ecTBreM (hepMEHTOB, 000pYAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3ydueHue TKaHEel paCTCHUIN.

JlaGoparopHasi pabora «l3ydyeHue TKaHEe 5KUBOTHBIX).

JlaGopaTopHnasi padora «3yuyeHne OpraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecronoro  pa3MHOXKEHHs:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuHoxkeHue. [lonoBele kieTku, wiM rameTtsl. Meno3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii CMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pazButue. ['amerorenes y »KuBOTHBIX. [1010BBIE Kele3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHEe U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OIUTIOZIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIECKOMMUTAIOUINX. 3apOJABIIICBBIC JIUCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WMHIYKIHSA).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOIO KaK PE3yjbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BriusHue Ha 5MOpHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYKAIOIICH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. IIpsmoe wu
HenmpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHolIorMyeckoe 3Hauye€HHE NPSIMOTO U HENPSIMOTO
pPa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbl pocta >KUBOTHBIX. DakTOpbI
peryJsiliiy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOpHOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U uenoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IIMKJIe pacTeHui. OOpa3zoBaHue ciop B mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OmI0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OIIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJIaiud OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpaMuA

[Toptpers: C. I'. HaBammun, X. llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecnosoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMHAOMOHAIbI», «Pa3sMHOXEHHE HBIIIEHBD»,
«Pa3MHOXeHue tuapbD, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
AWIEKIIETKH U crepmMaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHesza», «llpsmoe u
HenpsiMoe pasButue», «Pa3zButme wmanckoro xyka», «PasButhe capaHumny,
«Pa3Butne narymkw», «JIBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUN,
«CtpoeHne ceMsaH OOHOIOJIBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [IUKI MXa», « KU3HEHHBIN [IUKJ HATOPOTHUKAY,
«OKV3HEHHBIN LUK COCHBLY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKIY.

JlaGoparopHas padora «/3ydyeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpErapaTax».

IIpakTnueckass padora «BbisBIECHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHUum.

Tema 11. I'eHeTuka — Hayka 0 HaCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6ote H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®dunmmmaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHITUSL U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUieNIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHUMA,  IUTOJOTUUECKUM,
MOJIEKYJIIPHO-TEHETUYECKHM.

JleMoHCTpanun



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

Tabmunp! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKPELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacLICIUICHUs ITPU3HAKoB. L{UToJIOrMueckne OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UIoTe3a YUCTOTHI raMeT.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HaclIeIOBaHMUS.
Pacuierienre npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HaclieJOBaHUsI TPU3HAKOB. [[uToIOornyeckre 0OCHOBBI JUTHOPUIHOTO CKPEIIIBAHUS.

CueruieHHOe HacienoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIAYy TIeHaMh. XPOMOCOMHas
TE€OPHUsI HACIIEICTBEHHOCTH.

['eneTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTeporaMmeTHbId MoJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoB, CLHETUIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocTs. Onuctas. [Tomumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTHYECKUX  TPOIIECCOB, TOBEJCHUS W  KOTHUTHUBHBIX  (DYyHKIIUH.
['eHeTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHYecKrne acheKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOM HH(OPMAIIUHU B MIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3aKoH
Mennens», «AHanu3upymrouiee CckpelmuBanue», «HemomHoe goOMUHUpPOBaHHEY,
«ClerieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibdy, «['eHeTuka mosay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXeCTBEHHBIN ajjIenu3m», « B3auMoaeiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMUd 3aKOHOB €IMHOOOpasws
THOpUIIOB TIEPBOTO TIOKOJICHHWS W PACHICIUICHUS TMPU3HAKOB, MOJEIb IS
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jlpozodumnay.

IIpakTuyeckass padora «/3ydueHue pe3yapbTaTOB MOHOTHOPUIHOIO
CKpEIIMBaHUA Y 1PO30(DUIIBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MopaudukanuonHass U3MEeHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTHIIMYECKAsE N3MEHUYUBOCTh. CBOWMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJHOTO BUA.

MyTanmonHass W3MEHYMBOCTh. BuHIBI MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBICE MyTaluuu. SaepHble U
HUTOIIa3MaTuYeckue MyTtanud. CoMaTUYeCcKUe W MOoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTanuuid. MyTareHel W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEpPHOCTH MYTALMOHHOIO TMPOIECCa. 3aKOH TOMOJIOTUYECKUX PSJI0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, PpOJb INULEHEeMUYECKUxX Gakmopos 6
HACNe008aHUU U USMEHYUBOCINU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JdeMoHcTpanuu

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

Tabmuet u  cxembl: «Buasl  u3mMeHunBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meiosy,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl myTaruii.

OO6opynoBaHue: XKMBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTEHHMI,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTtopHas pabdora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAM(UKAIMMOHHON W3MEHUYMBOCTU. llocTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOW KPUBO».



IIpakTuyeckass padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas MporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKHUU,
OJIM3HEIIOBBIH, IIMTOr€HETUYECKU, MOIYJIIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEIICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[111P-ananu3a. HaciencTBeHHbIe 3a00sIeBaHUs YeslOBEeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPEepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUuecKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHON YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYEeCKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denmoBeka», «MeTobl U3ydYeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a001€BaHUs YETIOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JomMecTukanus u cenekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS W MHOT000pa3vs KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJ ) KUBOTHBIX. COPT,
1opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIEICTBEHHON N3MEHYMBOCTH
H. W. BaBumosa, ero 3HaueHue s CEISKITMOHHON pabOTHI.

Metonsl cenekunoHHONW paboThl. M CKycCcTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUY AJIbHBIN. Oransl KOMOWHAIMOHHOU CCJICKIINU. HUcnbiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMollbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA ~ CEJICKIIMOHHOW  padoTHI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMK Y KyJbTyPHBIX
dbopm opranu3mMoB. Mcmosib3oBaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOJOB
pekoMmOuHanTHbIX JIHK 17151 mosmydenust iCXOAHOro MaTepuara sl CeIeKIUu.

[Tomyuenue MOJIUIUIONIOB. BryTpuBuaosas THOpUIN3AIINS.
brmuskopoAcTBEHHOE — CKpemmBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, WM ayTOpUAWHT. ['eTepo3uc W ero mpuumHbL. Vcmomb3oBaHme
rerepo3uca B cenekuuu. Otnanénnas rulOpuauzauus. [Ipeogonenue Oecrioaus



MEKBHUJOBBIX THOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUMN U )KUBOTHBIX. «3eéHast
DeBONIOYUAY.

CoxpaHeHue U U3y4eHUE TeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U X
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpawenue u YynpagieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yediax YVIAVYUleHUs
Cyuecmeyomux u co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 8 MOM YUCIe C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHBIX UCCIe008aHUL, Nepedosslx uoell u
NepCneKmuBHbIX MexHOA02UL.

JleMmoHcTpanuu

[Toptpersr: H. W. BaBunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTenuin, «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«MeTtonpl cenekiumny, «Otnanénnas rudbpuauzanus», «MyTtarenesy.

JlabopaTopHast pabdora «/3yueHue copTOB KyJNbTYpPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IKcKkypeusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOHUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJI0TMs U CHHTETHYECKAS OMOJIOTUS

OOBEeKThI, HCHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaguuuronHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOjiee. Mukpoouonornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosorui. [IpousBoacTBO O€/iKa, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LI€JICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
CoJIep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHUECKHUE Y TH.

Knerounass mHxeHepus. MeToapl KyJbTypbl KJIETOK U TKaHEW PACTCHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuAu3alMsS H  COMAaTHUYECKUN
smOpuorene3. lcrnonapb30BaHWE TaruIOWIOB B CENEKUUMU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHATbHBIX U NOJAUKIOHANbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOpEHUE. PeKOHCTpyKIus
AUIEKJIETOK U KJIIOHUPOBAHUE XMBOTHBIX. METOJl TpaHCIUIAHTALUU SJIEpP KIIETOK.



Texnonocuu 0300po6nenus, KyibmueUupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUHU. JKOJIOTHUECKNE
U 3TUYECKUE TPOOJIeMbl TEHHON MH)KEHEPHH.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuommxeHepuss g pa3pabOTKU
(byHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TpPEXMEpPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl oT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoBanusi PHK-conepkammux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmunp! u cxemsl: «Vcnonab3oBaHuE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
pOU3BOJCTBEY, «KiteTounas nHxxkenepus», «I eHHass HTHKEHEPUD».

JlaGopaTopHnasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BaKHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE SBOJIONMUOHHBIX NpeACTABICHUNA B
OouoJiorumn

OpomonmonHas Teopusi Y. JlapBuna. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBroKy1ye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS OpraHUW3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH OTOOD).

Odopmiienne cunterndeckorr Tteopun sBotonmu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMeHHas 3BOJIOUMOHHAsA OuWojorusd. 3HA4YECHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosoe, Y. lapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuibl u cxembl: «CucreMa sxuBoit mpupo sl (o K. JIunuero)y», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHUs MPUCTIOCOOTICHUN Y
pacTeHull U )KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapiupyra myremecTBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «®opmbl OOpbObI 3a CYIIECTBOBAHHEY,
«Iloponbl romyOei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Iloposisl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS JABWXKYIIUX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH SBOJTIOLIUI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonmyssAnps Kak 3JIEMEHTapHas €IMHULA 3BOJOLUH. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssinuid. M3meHeHue
reHooH/a TMOMYJSIUUKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHanpaBJieHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuusax. DP¢PeKkT OCHOBATEIS.
Ippexm o6ymouinounozo eopaviuwika. CHUdCEHUe 2eHemuuyecKko2o pa3HooOpa3usL:
npuyunsl u creocmsus. llposenenue s¢pgpexma opetigha eeno6 6 6OILUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MTOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), OMoorndeckas (pernpoayKTUBHAs).
EctecTBeHHbIil 0oTOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWJIM3UPYIOIIMN,  pPa3pbIBAOIIMIMA
(mm3pyntuBHbIf). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOIUS COLUATBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE NpUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U UANOAANI TALIUH.
[Tpumepsl TprcnocobIeHU y OpraHu3MoB: MOpdoornueckue, Pu3noIoru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpPO3BOJIIOIMU. M3omsamnus — kiatoueBoil (aktop BupooOpazoBanus. [lytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTpUYECKoe (reorpacduueckoe),
CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monUIUIOnIU3anus,
rudpuan3anys). JJIMTenbHOCTh 3BOIIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJOTHYECKOTO Pa3HOO0pa3Hsl.



Pob 3BOTIOLMOHHOM OMONOrUH B pa3pabOTKE HAYYHBIX METOJOB COXPAHECHHUS
OouopazHooOpaszusi. MUKpPOIBOJIONMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpau

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

Tabmuplt 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «IBuxyiue
CWJIbl HBOJIIOIUNY, «IKOJIOTHYecKass M30JSAUs MONYJIAIHUi ceBaHCKON (openny,
«I'eorpaduueckas U301 TUCTBEHHUIIBI CHOMPCKOM U JTMCTBEHHMUIIBI Ay PCKOD»,
«ITonynsIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U KEepTB», «Cxema nercTBUS
€CTECTBEHHOT0 0TOOpa», «PopMbI OOpPHOBI 32 cyliecTBOBaHUEY, « MHyCTpHanbHBbIMi
MenaHusM», «oKuBple — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipegynpexnaronias OKpacka >XUBOTHBIX», «PU3HOJIOTMYECKHE
apantaiun», «lIpucnocoONIeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTBHY,
«Kpurepuu Buaa», «Bunpl-nBoHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanus», «I eorpaduueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«2KoJIOTHYECKOE BUA000pa30BaHUE BUIOB CHHMI, «llonmumimounasl pacTeHHiD,
«KamycTHO-peneuHblil ruopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUIl U
3Bepel ¢ mpuMepaMu Pa3JIMuHbIX MPUCTOCOOJECHUM, Yydelia MTUILl U 3Bepell pa3HbIX
BHUJIOB, TepOapuM pacTeHWH OJU3KHMX BHIOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHWE BHJIOB IO MOPQOIOTUUECCKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

MeTtonbl  M3ydeHHUS  MaKpOlIBOMIONUM. [lajmeoHTOnOrMYeckue MeTO[bl
uzyueHus: oHBomonuu. Ilepexonnbie ¢GopMbl M (PUIOTEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpagudeckue Meronsl u3ydeHus sBoironuu. CpaBHeHHEe GIIOpBl U
(dayHbl MaTepUKOB W OCTpPOBOB. buoreorpaduueckue obGiactu 3emiau. Bumbl-
DHIAEMHUKHU U PEIUKTHI.

OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHIECKIE METOAbl U3YUEHUS
BOMIIOLMHU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,



OMOXMMHUYECKHUE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. [ OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJTIOLUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvlt yHKyui.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauainusg. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIUU.

JleMoHCTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkerns.

Tabnuubl 1 cxembl: «DUIOreHETHUECKUI Psi JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans», — «Punnodutey,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HB 3emium», «lpeii) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOTO PAa3BUTUS O3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE H aHAJOTMYHBIE OpraHby, «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpbHl 4YeloBEeKa M MMMMaH3e», «[aBHbIe
HaIpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJS)KM HMCKOIMAEMbIX OCTATKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKLIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TumoTe3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3apPOKICHUU KU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHKE onbiTamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >ku3Hu U aCTPOOUOJIOTHS.

OcHOBHBbIE JTaIbl HEOPraHUYECKOU JBOJIIOLIU Y. [ImanetapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heoprannudeckux. Omeir C. Mumiepa u I'. Opm.
Oo6pazoBanue noaumMepoB u3 MoHoMepoB. KoarnepBarnast runote3a A. M. Onapuna,
runorte3a mnepBuuHoro Oynpona Jlx. XompaeiliHa, reHeruyeckas rumnore3a [
Ménnepa. Pu6osumer (T. Yex) u runoreza «mupa PHK» V. T'unbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3ydeHus. MlickonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononoruss u e€ meroapl. OTHOCUTENIbHAS U AOCOIIOTHAs] T€OXPOHOJIOTHS.
["'eoxpoHoOIOrMYecKas MKaja: 30HbI, 3pbl, IEPUOJIbI, STIOXH.

HavanbHubie 3Tamnbl OpraHMYecKOM HBOMIOUMU. [losiBIIeHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaproOThI U 3yKapUOTBHI.



[Tpoucxoxaenre syKapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKIACHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIINX pacTeHUi. OCHOBHBIE apOMOP(O3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxiaeHue BETKOBBIX
pPaCcTCHUM.

OcCHOBHBIE ATallbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwimil. [IpoucxoxxaeHrue MICKONUTAONIUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMj€ MO 3paM U MepuoiaM: apxeu, MpPOTEPO30i,
najaeo30m, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHnEe U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30oBaHUE:
€ro yCJIOBUSA U BIIMSHUE HA ra30BbIil COCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTUYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobdenHoctu. [Ipobnema coxpanenus: omopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnannanuanw, JI. I[Tactep, . 1. Meunukos, A. U.
Omapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  3Boiouum», «l'eoxpoHosOorMYeckass  IIKajiay,
«HauanpHble 3Tarbl OPraHMYecKoi 3BOMIOIUNY», «CxeMa 00pa3oBaHMs 3YyKapHOT
nyTéM cumoOunorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCIINY,
«MHoOTrOKJIeTOUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukuy», «l'onocemMeHHbIE
pacteHus», «Opranbl IBETKOBBIX PacTEHUID, «CXxeMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(do3sbl KUBOTHBIX», «IIpocTeitmmey, «Kumedynomnomnoctueie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecsy,
«IItnuppy, «Mitekonuraromuey, «Pa3BuTre xKuU3HU B apXEUCKOU 3pey», «Pa3zButue
)KU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BuThEe XKU3HM B NAJCO30MCKOU 3pey,
«Pa3BuTHe XU3HU B ME3030MCKOU Ipey, «Pa3BuTHE )KU3HN B KaHO30HMCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHuyeCcKoro Mupay.



O6opynoBanue: repObapuu PACTCHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BJIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydella NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJIOCTEH, TOJIE3HbIX MCKOIMAEMbIX, MYJSDKA OPraHUYECKUX OCTATKOB
OpTaHHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiiepa—
FOpu 1o nzyvyenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi padora «/3yyeHue M omHMcaHUWE HMCKONAEMBIX OCTAaTKOB
JTPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI PaCTECHUIA
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «/3yyeHne ocoOEHHOCTEH CTPOEHMSI MTO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaenune Ye10BeKa — AaHTPOIIOIeHe3

Pa3znensl u 3a1aun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHOoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHUs. COBPEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBunerenpCcTBa  CXOACTBA  YEJOBEKAa C  JKABOTHBIMU:  CPaBHUTEIJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
nosezeHueckue. OTINYUS YelloBeKa OT KMBOTHBIX. [IpAMOX0OKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((pakToOpbl) aHTPONOreHe3a: OMOIOrHYeCKUe, COI[UaIbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJUU aHTpoIOTreHe3a. PaHHME uenoBeKoOOpaszHble O00E3bSHbBI
(TPOKOHCYJIBI) ¥ pAHHUE MTOHTHIBI — OOIIUE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
Jo/1ei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
V3TOTOBJICHUS OPYAUN TpyAa. UeloBeK NpAMOXOISIINI U IIEPBBIN BBIXOJ JIFOAEH 3a
npenensl Appuxu. YenoBek reifienboepreckuii — o0 npeiok HeaHAepTaaIbCKOro
YEJIOBEKA W YEJIOBEKa pPa3syMHOro. YeloBeK HEaHAEpTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBeK, OCBOCHME KOHTHHEHTOB 3a mnpeneinamu Adpuxu. [laneoreneruka u
MajJeoreHOMHKA.

OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISILIUSIX
yenoBeka. MyTannoHHBIH mporecc ¥ noaumopdusmM. [lomymsimoHHbIE BOJHBL,
npetid reHoB, murpanus U «3p(EeKT OCHOBATENs» B MOMYJALUIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBpoIneouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs W myTu paccelieHHs 4YeloBeKa MO IUIaHETe.
EnuHcTBO  4yenoBedeckux — pac. HaydyHas  HECOCTOSITENBHOCTh  pacHu3Mma.
[IpucnocoOIeHHOCTh YeloBeKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Cpebl.
Bnusiaue reorpaduueckoit cpeanl u Apeiida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJI0BeKa.

MexaucuuiuiiHapHabple  MeToJbl B (usnueckodl  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuibl 1 cxembl: «MeTOJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKeneT uenoBeKa W CKeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J|BUXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutTek», «YenoBek  ymensli», «YUemoBek
NPSIMOXOIAIINIY, «JleHncoBCkui dyenoBek» «Heanaepranbupbny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJTIOLNHN YEIIOBEKa», «Packl UeioBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOoBeKa, penpoaykuuu (dororpaduu) KapTUH C
MudoIoTHYeCKUMU W OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna yeJoBeKa U ueperna IMIMMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3e,
MOJEIH TOPCA MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEH CTpOEHUS CKeJeTa
YEJI0BEKA, CBSA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM C OKpY KaloLiel cpenoi

3apoxaeHue U pa3BuTHe dkojoruu B Tpyaax A. 'ymbGonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
NpUpoOAHbIE W JiabopaTtopHble. MojenupoBaHre B HKOJIOTMU. MOHUTOPUHT
OKPY XKAIOIIeH CPeIbl: TOKAIbHBIN, PETHOHATBHBINA U TJI0OATBHBIN.

3HayeHUEe OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4YenoBeuecTBa C npuponon. GopMmupoBaHue
HKOJIOTHYECKOMN KYJbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Metoabl 3Konoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEH CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH X aenctus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorMueckux (akropos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak sKosiornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpPAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pPacCTeHHMII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHrHampHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonormyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
HoJIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHUIO K
Bojie. [Ipucnoco6ienrs XUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIITHAs, MOYBEHHA,
rlyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xumMuyeckue
0COOEHHOCTH cpesl 0OuTaHusi opraHu3MoB. [Ipucnoco01eHuss OpraHu3MoB K KU3HU
B Pa3HbIX cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJM4YHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIJIOBUU KU3HU.

Kusznennsie popmbl oprann3moB. [lonstue o sxu3neHHoi hopme. JKuzHeHHbIE
dbopMbl pacTeHHW: JEpeBbs, KyCTApHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue daxkTopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHUYEeCTBO, cuMOno03 u ero ¢opmel. Ilapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Hetrpoduueckue
B3aUMoOJeUcTBUS  (Tommueckue, (Qopuyeckue, (Qabpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJACHCTBUM JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpeie
obutanus. [I[pUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOIOIMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHMS OpPraHU3MOB», «DBHONOrMYECKHE PUTMBDY,
«Kuznennslie popmbl pacTeHuil», « KuzneHHbie HOpMbI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO Jiecay, «IKOCHCTEMA XBOMHOro Jieca», «llemn mnuTaHus»,
«XUITHUYECTBOY, «ITapasutuzm», «KonkypeHuus», «Cumouosy,
«KommeHcanuszmy.

OGopynoBanue: repOapuu pacTeHUN U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJIOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUW, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], repOapuu U KOJUIEKIIMU TEIIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepeld, repOapuu
pacTeHull, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHus JaHHBIX TPy, KOJUIEKIUH >KMBOTHBIX, OOUTAIOUINX B pa3HbIX Cpenax,
repbapuu M KOJUJICKUMH PACTEHMH M JKUBOTHBIX, OOJIaJalOUIMX YepTamu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (OpPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIINUX B PAa3IMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopnasi padora «BrbisiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHHUS.

Tema 8. IKo10rust BUAOB U MOIYJIAMH

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOIMYJISIIHH. [lonynsauust  Kak
Ounonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJjsiuuid. OCHOBHBIE TIOKAa3aTead NOMYJSLUUU: YHUCIEHHOCTh, IUJIOTHOCT,
BO3pacTHasi M TI0JIOBas CTPYKTypa, pOXIAeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUA.

OKoJiornyeckas CTpykrypa nonyssiuud. OLieHKa YUCIEHHOCTH MOIYJISLUU.
JluHaMyKa MOMyJsSIMUU U €€ peryiasiuus. buoTudyeckuii NOTeHLHMANl MOMYJISLUH.
MonenvupoBaHnue AMHAMUKY nonyJiauuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUSA. Peryisnus YUCICHHOCTH MOMYJISALMNA: pojib (PaKTOpoB,



3aBUCSLIMX U HE 3aBUCSAUIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (T- U
K-ctparerun).

[TonsitTue 00 sKomornyeckoil Huie BUAa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbHas U peann30BaHHAs HULLIN.

Bun kak cucrema nomyiasuui. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JlemoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «OKOJOTMYECKUE XAPAaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyJysinum», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu k. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEeMsiH paCTEHUM K paCCEIICHUION.

Tema 9. Jxosorust coodmEeCTB. IKOJTOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3U MEXIY
OpraHu3MaMH B OHOLIEHO3E.

Dkocucrema kKak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJOKH
skocucTeM. [1ouBBI ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB U OTOK YHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENU SKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHUECKHE
UPaMUJIBI YKcell, OnoMacchl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W MX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHora KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oKeanos. Ixocucmemvl MYHOp, 1€co8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArponeHo3. Paznnuuns
MEXIY aHTPOIIOIr€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUN U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwl 6030eticmaus 3a2ps3HeHUll Pa3HblX MUNO8 Ha CYOOP2aHU3MEHHOM,
OpP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030elcmsusi. MeTol0IoTUs
MOHHUTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMmoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer  u cxeMbl:  «CTpykTypa  OuoueHo3a»,  «DKOcUCTEMaA

HIMPOKOJUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jecay, «DYHKIIMOHAIbHbBIE
IPyIIBI OPraHU3MOB B SKOCcHUCTEME», « KpyroBopoT BeliecTB B akocucteme», «Lemnu
nuTanus (macTOWIHAsS, JAETPUTHAs)», «ODKOJIOTHYECKAs MUpaMuia YHCen»,
«OKonorudeckas mupaMua OMOMacChl», «IKOJIOTHYECKas MUpaMuia dHEPTUNY,
«O0pazoBanue O6osotay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemecTB W MOTOK
OHEPTUU B arporeHosey, «[Ipumepsr ypdboskocucTem».

O6opynoBaHue: repOapyuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTUIl U
3Bepeid, repObapuu KyJIbTYPHBIX M TUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MOJIETh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX 9KOCUCTEMAX.

IKCKYpcUsi «IDKCKYpCHsl B TUITMYHBIM OMOTEO1IeHO03 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM OMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKYpCHUsl B arposKocucTemy (Ha MoJjie WIM B TEIIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdpepa — oOmennanerapHas 000J0o4ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJa kM3Hb. Pa3zBuTHe npejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. JKuboe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyiiecTBOBaHus Ounocdepnl. OcobeHHOCTH OHOochephl Kak
r7100anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIECTB ¥ OMOTEOXUMHUYECKHUE IUKJIIBI (YTIAEpoa, a30Ta). PUTMUYHOCTH SIBICHUH B
onocdepe.



3oHanbHOCTH Onocdepsl. [lousaTre o 6Gmome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE JIeCa, CTENH, CABaHHBI,
IyCTBIHU, TPOIMYECKHUE JIECA, BBICOKOTOPhS. KilMMar, pacTUTENbHBIN U )KUBOTHBII
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. 1. Bepnanackuii, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopot azora B mpupoje»,
«Kpyrosopor yriepona B npupone», «KpyroBopor kwuciopoga B IpUpOIE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «KimMarnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemannsiili jgec», «LIMpokoIUCTBEHHBIN
necy, «Crenby, «CaBanHay, «Ilyctbisy, « Tponuueckuii gecy.

ObopynoBanue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OLIafA cpeaa

OKOJIOTUYECKHE KPU3UCHI M UX NPUYMHBL. Bo3aelcTBue 4dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AyITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHne mnousel. OxpaHa NHOYBEHHBIX
pecypcoB. I3mMeHeHne kimMmara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
PACTUTENBHOIO M KUBOTHOTO MHpa. OCHOBHBIE TNPUHLMUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
boraHnyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYHMBOTO PA3BUTHS YEJIOBEYECTBA W IPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasus 3emyid. OOmME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE MOCIEICTBHS.

Pa3BuTne METOJOB MOHMTOPHMHIA Pa3BUTHS ONACHBIX TEXHOT€HHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOCnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonnvle cucmemsl, odecneuusaroujue O00Cmyn K
uHgopmMayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl
aKopeabuumayuyu dKocucmem U cnocooos 60pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus Mopckux u HazemMHvIX IKOCUCNEM.

JleMoHCTpauuU

TaOmu1s! u cxembl: «3arpsi3HeHue aTMoc(epod», «3arps3HeHne rTuApoCcHepb,
«3arpsizHeHue nouBbly, «[lapHukoBeii 3ddexT», «Oco00 oxpaHsieMble TPUPOIHBIE
TEPPUTOPUMN», «MOJenH yIpaBIsieMOro MUpa.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWUW M >KUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanuu, KpacHON KHUTM perroHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K peE3yJbTaTaM OCBOCHHS
OoOy4YaloIMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpEIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBbI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOIIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJ1aHCKOM MUJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momugayuu K OOydeHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUSA OUOJOTHUUECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTaHOBKAaMM, HPUCYLIMMH CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAIUUUe NPABOCO3HAHUS YKOJTOTUUECKON KYIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JJOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTA B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, TMPUHSATHIMA B OOINECTBE MpaBUIaMHU M HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3ULMUU JIMYHOCTH, MATPUOTHU3MA U
YBaXXCHUS K 3aKOHY U IPABOIOPSAJKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TPpAAULMUAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoie u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMNbITA ACATEIBHOCTH B MPOIECCE peaar3alyd OCHOBHBIX HAMpPaBJICHUMN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00YYaIOIIeTrocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

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



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, PEIICHWH YyYEeOHBIX U T[IO3HABATENBHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO TIO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXKIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBQXEHHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PonuHou, roproctu
3a CBOM KpaH, CBOIO PomuHy, CBOM SI3BIK M KYJIBTYPY, NPOIUIOE M HACTOSLIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTIXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
PUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMUMAaHHUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1arONOy YU :

NOHMMAaHUE U peanu3aliysi 310pOBOro 1 6€301macHoro oopasa xu3Hu (310poBoOe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHI W OTHObIXa, peryjsipHas (u3uyeckas akTUBHOCTB), OEpEkKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MNPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESTEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodheccCHoHATbHON e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphbl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNKOB M OLEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKArOIIEN CPEIBI;

OCO3HaHHWE TJI00aIBHOrO XapakTepa SKOJIOTMUECKUX MpoOJeM M MyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOB30BATh MIPHUOOPETaEMBbIE MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B TMPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHCHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHJIOB,
aKOCUCTEM, brochepsr);

AKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMeHHe MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE 3KOJOTHYECKHE MOCIEACTBUS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIM4HME PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B IPAKTUUECKOMN JIEATEIBHOCTH SKOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIIOJJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE crerudUuKd OHOJIOTMM KaK HayKd, OCO3HAHHUS €€ poJikd B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IlaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOIIecTBa, B MO3HAHMHM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH poliIeM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHuss HOBOTO YpPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  peIIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOIEM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUS  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHONW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPY U3y4YCHUN OMOJIOTHH,

MOHMMAHHUE CYUIHOCTH METOJIOB IMO3HAHUS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0IeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW 1O OWOJIOTHU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHMS yuyeOHOTo mnpeameta «buonorus»
BKJIIOYAIOT: 3HAYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IlIeHayYHbIe MOHSATHUS, OTpa)Karoluue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CUCTEMa, Hay4yHbIH (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccienoBanue, HabJoIeHne, U3MEpPEHHUE, IKCTIEPUMEHT U APYTHE); YHUBEPCATIbHbBIE
y4ueOHbIe JeHCTBUSA (IMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIMOHATBHOW IPaMOTHOCTH M COIMATIBHOMN
KOMIIETEHIIMM ~ OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYaroUnIuXcsli  HMCIHOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUpPOBaHBI IMO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4ueOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJIbHbIC YydeOHbIC JCHCTBUA,
PETYJISTUBHBIC YHUBEPCAJIbHBIE YUeOHbIC JEHCTBUS, COBMECTHAS JEATEIbHOCTD.

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaaneHue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABaTeJbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOATENLHO  (OpMyNIHpOBaTH W aKTyaJIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananmza, CUHTE3a, CpaBHEeHMUSI, KJIacCUpUKaIMU, 0000IIeHNs ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

WCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUS (DaKTOB U SIBJICHHIMA
YKUBOU MPUPOIBI;

CTPOUTH JIOTHUECKHE pPacCCyKIeHUS (MHIyKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABICHHUS CYIIIECTBEHHBIX
CBA3€H M OTHOLIEHWH B M3y4YaeMblX OHOJIOTMUYECKHMX OOBEKTaxX, a TaKkxKe
MPOTUBOPEYHMI PA3HOTO poOJa, BBISBICHHBIX B PA3JIMYHBIX HH()OPMAIMOHHBIX
MCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHATbHBIX M HEMAaTePHUATIbLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTh, OIICHUBAThH COOTBETCTBHE PE3YIHTATOB
TEJISIM, OIICHUBATh PUCKHU TIOCTICICTBUN ACSITEITLHOCTH;

KOOPIMHHUPOBATH U BHITIOIHATH PaOOTY B YCIOBHUSAX PEabHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/ICTh HaBBIKAMU YI€OHO-HCCIICIOBATEIBCKON U MPOSKTHON JIEATEIHHOCTH,
HAaBBIKAMHM  pa3pelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METO/IOB PEIICHUS IPAKTUICCKUX 3aa4, TPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJI30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOCKTOB;

dbopMHpPOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYIHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHATUSMHU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7aydl B 00pa30oBaTEILHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATH TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh THUTIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JJIs J0Ka3aTeIhCTBA CBOMX
YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBaTh TIOJNYYCHHBIE B XOJE pEIICHUsS 3aJa4dl  pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh IIE€JICHATIPABICHHBIA TMMOUCK TIEPEHOCA CPEACTB U CIIOCOOOB
JeNUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yMETh TIEPCHOCHUTHh 3HAHUS B ITO3HABATEIBHYI0 M TPAKTHYCCKYIO 00JIacTH
KU3HEICITCIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJICH, MpeJjiaraTb OPUTHHAIBHBIC TMOIXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmMaunmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX HH(OpMaImu (TeKcTe y4eOHOTO
mocoOusl, HAYYHO-TIOMYJISIPHOW JUTEpaType, OHOJOTUYECKHX CIIOBapSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NMaHHBIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHHS], KPUTUIECKH OI[CHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMyIIMpoBaTh 3alpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omosornyeckoil mHGoOpMauu, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  TMpEACTaBIICHUS
ounosiornyeckoi mHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMoNOornyeckod HHPOpMalUME: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (hOpPMYJibl, aOOpeBUATypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJIIHOCTH;

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

OgByaieHHe YHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1) o61enme:

OCYIIECTBIATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCUU O CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KIEHUS OTHOCHUTEJIbHO BBINOJHEHUS MpeiaraeMoin
3aJ1ayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3MIMUI JIPYTUX YYaCTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HEBepOalibHble CpEeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MpU PEIICHUH OHMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJEHCTBUS MPU PEIlIeHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JIEWCTBHI C YYE€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA;

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



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pe3yJIbTaThl
COBMECTHOM padoThI;

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

Mpe/iaraTb HOBBIE IPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaILMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JESATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

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

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacHIMPATHh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTh 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAHMM, MCIOJB30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTYalluH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE ce0d U APYIUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX @PU aHaIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YeOHOro mpeaMmera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€CIeUYCHUE
npopunpHOro  oOyueHust  oOydaromuxcss — Ouojmoru. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUIM 1O
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPa30BAHUIO 3HAHMM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PA3IMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10O
rojam U3y4yeHus.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  peIIeHHH TpobJieM  paruoOHaJIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHMCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAaraloIire ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJSLUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUU
(xnerounas teopust T. llIBanna, M. IlIneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenacTBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TE€PBOr0 IOKOJIEHUS, PACHICIUICHUsI, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss [. MeHagensa, TrOMOJOrMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, W3MEPEHHUE,
HaOJFOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
DYKAapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpPraHOB pACTE€HMI, JKUBOTHBIX, 4YEJOBEKAa, NPOLIECCOB KU3HEAECATEIbHOCTH,



INPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKHUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHes3a, MoCTIMOPHUOHAIBHOTO Pa3BUTHA,
Pa3MHOXKEHHUS,  HWHJIMBHUIYAJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M HUX
(YHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKAaHEH M UX (QYHKUMAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPAaCTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M HMX (QYHKIHUSAMH, MEXIy >STanamu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BbISABJIATH OTIMUYMUTEIbHBIE NPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa,;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTMYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPYs Ledb WCCICIOBAHMS, AaHAJIU3UPOBATH MOJYYCHHBIC
PE3yNBTATHI U JCNaTh BBIBOJIBL;

yMEHHE Y4YacTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKONW PaboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJMYHO  TPEJACTABIATh  TOJYYEHHBIE  PEe3yNbTaThl HA  YUYEHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCTEeKThl COBPEMEHHBIX HCCIIECIOBAaHUN B
o0acTv GMOJIOTUHU U MEAUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIUIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalTbHON
NESATEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUILIEBON MPOMBIIIICHHOCTH, YIayOIsTh MO3HABATENIbHBIHI
MHTEPEC, HAIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpoAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alMsIX CPETHETO
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpenMeTHbIe pe3yabTaThl OCBOEHUs ydueOHOro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npobjieM 4YenoBeYecTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOJIONIONB30BaHuUs, U B (OPMHUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUU, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUECKUE TEOpUU
(aBosoniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIMHU), YUEHUS
(A. H. CesepiioBa — 0 nyTsx u HampasieHusx sBomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsimieBoro cxojacrsa K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
AKOJIOTMUECKON THUpaMuIbl 3HEpruu), runotre3sl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAE€Th  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAaHWA,
WCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIICCTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM M Ouochepbl, CTaOUIU3UPYIOMICTO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIMSHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMKM  HAa  TEHO(GOHH  TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUSI HAIPaBICHUN
ABOJIIOLINM, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIDKYIIMMHA CHJIAMH aHTPOIIOreHe3a, KOMIIOHCHTaAMHU Pa3IMYHBIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISAITH  OTJIMYMUTENbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOE MECTHOCTH;

yMEHHE UCIOJIb30BaTh COOTBETCTBYIONIME aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl I0KQ3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAHMUS, CAMHCTBA



YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEYECTBA;

yMEHHUE penaTh OMOJIOTUIECKUEC 3aa91, BHISBISTh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBIICHUSMU, JIeTIaTh
BBIBOJIBI U TTPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB,

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOIATH
npaBuia mpy paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0OBAHHEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, TMPOBEPATh WX OSKCIECPUMEHTAIHLHBIMU
cpenacTBamMH, (QOpPMYyIUPYs IeJIb WCCICIOBAHMS, AaHAJTU3UPOBATH IOJYYCHHBIC
pe3ybTaThl U Je1aTh BHIBOIHI,

YMEHHME Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyOJIMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEIOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
r00albHBIX U3MEHEHU B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyaylied mpodeccuoHaTbHON
NESATETLHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATEIbHBI WHTEPEC, HAMpaBIICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEW  mpodeccm U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

hn B~ W N =

10

11

12
13
14
15
16

HaumeHnoBaHue pa3jesioB U TeM
NPOrpaMmblI

buoiiorus kak Hayka

JKuBble cucTeMBI U UX U3yUYEHUE
buonorus knetku

XuMHYecKasi Oprauu3anus KIeTKHA
Crtpoenue u GyHKIMH KIETKH

OOMeH BellecTB U NpeBpallleHnue S3HEPTUH B
KJIETKE

Hacnencreennas nnpopmanus u
peanu3anus e€ B KIETKE

JKU3HEHHBIN TUKIT KJIETKU
Ctpoenue u GyHKIIH OpraHU3MOB
Pa3zMHOXeHME U pa3BUTHE OPTAHU3MOB

I'enernka — HayKa O HaCJICACTBCHHOCTU U
HN3MCHYMUBOCTHU OPTaHN3MOB

3aKOHOMEPHOCTHU HACJEICTBEHHOCTH
3aKOHOMEPHOCTH U3MEHYMBOCTH
['eHeTnka yenoBeka

Cenexkuusi OpraHu3MoB

BuorexHomorus 1 cHHTETHYECKas OMOJIOT U

KoauuecTBO 4acoB

Bcero

10

A~ B~ LW

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThbI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEeKTPOHHbBIE

(uudgpossbie)
o0pa3oBaTtejibHbIE

pecypchbl



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

Ne i/t

9

10
11
12

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHnoBaHue pa3jaesioB U TeM
NPOrpaMmblI

3apoxACHUE U PA3BUTHE IBOIIOIIMOHHBIX
MPEJICTaBICHUI B OMOJIOTHI

MuKpo3BOIIOLHS U €€ PE3YIIbTaThI
MakposBomntonus U €€ pe3ysbTaThl

IIpoucxoxaeHue U pa3BUTHE )KU3HU Ha
3emiie

[IpoucxoxneHne yenoBeKka — aHTPOIOTEHE3
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHUSIX

OpTraHru3MOB U HAAOPIraHU3MEHHBIX CUCTCM

C OKpYXaKoIIeil cpeaoi

Opranusmsl U cpeia 0OuTaHus

DKOJIOTUS BUJIOB U TOITYISUN

DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE
CHUCTCMBbI

buocdepa — rmobanbHas sKocucTeMa
UYenoBek 1 OKpysKaromas cpeaa
Pemenne KM EI'D

KoauuecTBO 4acoB

Bcero

14

15

10

12

102

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThbI

1.5

0.5

1.5
0.5

0.5

7.5

DJIEeKTPOHHbBIE
(uudgposbie)
o0pa3oBaTejibHbIE

pecypchl



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

buomnorns kak KOMIIJICKCHasI HAayKa U KaK
9aCTb COBPEMCHHOI'O 06H1€CTB&

JKuBrle cUCTEMBI U UX CBOMCTBA
YpoBHEBasi OpraHu3aIus KUBbIX CUCTEM

HcTopust OTKPBITHS U U3YYEHHUS KIIETKU.
Kiterounas reopus

MeTonasl MOJIEKYJIAPHON U KJIETOYHON
6uonoruu. [IpakTnueckas padora
«/3yueHnue MeTo10B KJIETOYHOU
Ouosnoruu (xpomarorpadus,
anexTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [1L[P)»

6 XUMHUYECKUHN COCTAB KIIETKH

MHHepaJIBHBIe BC€IICCTBA KJIICTKH, UX
Ouosorunueckas POJib

OpFaHquCKHe BCIIIECTBA KJICTKU —
6enku. JlaboparopHas pabota
«O0HapyxeHue 6EIKOB C ITOMOIIIBIO
Ka4eCTBEHHBIX PEAKIIUI)

CgoiicTBa, ki1accuukaius u QyHKIHHA
0enKkoB

KoauuecTBO 9YacoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThbI

0.5

0.5

Jara
U3YYEeHUS

DJIEeKTPOHHbIE
uugposeie
o0pa3oBaTejibHbIE

pecypchbl



10

11

12

13

14

15
16

17

18

19

20

Oprannyeckue BeniecTBa KICTKH —
YTJIEBOJIbI

OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIUIIU ABI

Hyxneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHast pabora «HccnenoBanue
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3NIUYHBIX OPTaHU3MOB)

Crpoenne u pynkuuu ATO. [pyrue
nHykieosunrpupocdarsr (HTD)
Tecr /

CexBenupoanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MPOTEOMUKH

Mertoabl cTpyKTypHOH OHOIOTUH
Tunel knetok. [Ipokapuorndeckas kierka

CtpoeHne 2yKapuoTHYECKOM KIIETKH.
[TpakTuyeckas padora «3yueHue
CBOWCTB KJIETOUYHOU MEMOpPaHbD»

IToBepXHOCTHBIN anmapar KJIEeTKH

OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.
[TpakTrueckas pabota «3yuenue
JIBUKCHHUS [IUTOTUIA3MBI B PACTUTEIIBHBIX
KJIETKAX)

[ToryaBTOHOMHBIE OPTaHOUIBI KIETKU:
MUTOXOHJIpHH, T1acTubl. JlabopaTopHas
pabota «VccnenoBanue mia3Monnsa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)»

0.5

0.5

0.5

0.5



21
22

23

24

25

26

27

28

29

30

HememOpaHHBIE OpraHOUIbI KICTKH
Crpoenue u GyHKIUH S1Ipa

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuot. JlaboparopHas pabora
«3y4yeHune cTpoeHus KIETOK pa3InYHbIX
OpPraHU3MOBY

AccUMWIALMSA U JUCCUMUWIISILIUS — J[BE
CTOpOHBI MeTaboau3Ma. THurbe oOMeHa
BemecTB. JlabopaTopHas pabora
«/3y4eHne KaTaIuTUHYECKOW aKTUBHOCTH
(bepMeHTOB (Ha pUMepe aMUIIa3bl WK
Karasas3bl)»

DepMEHTAaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3Mma. JlaboparopHas
pabora «3yuenue pepmMeHTaTUBHOTO
pacIernieH s epoKcuaa BOA0poa B
PaCTUTENBHBIX M KHUBOTHBIX KIIETKAX)

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI
Tect /

ABTOTpO(DHBIN THIT 0OMEHAa BEIIECTB
dotocuHTE3

Xemocunres. JlaboparopHas pabota

«CpaBHeHHe Mpo1eccoB POTOCHHTE3A U
XEMOCHHTE3a»

AHa’poOHBIE OpraHu3Mbl. Busl
Opoxxenust. JlaboparopHas paboTa
«CpaBHeHHE POLIECCOB OpOXKEHHS U
JIBIXQHUSDY

0.5

0.5

0.5



31

32

33

34

35

36

37

38

39

40

41

42
43

44

45

AspoOHBIC OpraHU3MbI. DTarbl
HHEPTreTHIECKOro oOMeHa

DHeprus MeMOpPaHHOTO rpaiueHTa
npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

Peakuuu MaTpu4HOro cuHTE3a

TpaHckpuMus — MaTPUYHBIA CUHTE3
PHK

Tpancnsiuus u e€ sTarbl

KonupoBanue amuHokucnor. Poib
pubocom B OmocuHTe3e Oenka

Opranu3anys reHomMa y IpoKapuoT u
DYKapuoT

MounekysipHble MEXaHU3MBbI SKCIIPECCUH
TEHOB y 3YKapHOT

Bupycsl — BHekJIeTOUHBIE (POPMBI )KU3HU
u obnuraTHble napa3utsl. [IpakTuyeckas
pabota «Co3nanue MOJIeNn BUPYCa»

BI/IpyCHLIC 3a00JIeBaHUS YCJI0BCKa,
KHNBOTHBIX, paCTeHI/Iﬁ

HanoTexHOJIOTUH B OMOJIOTHU H
MEOUILINHE

JKu3HeHHBIN MK KIETKH
Matpuunsnii cunte3 JTHK

Xpomocomsl. JTaboparopHast pabota
«M3y4eHne XpoMoCcOM Ha TOTOBBIX
MUKpOIpenapaTax»

JleneHure KIEeTKU — MUTO3

0.5

0.5



46

47

48

49

50

51

52
53
54

55

56

57

58

59

60

Tuns! knetok. Kapnokunes u HUTOKUHES.
JlabopaTtopHnas pabora «Habmronenue
MHTO32 B KJIETKaX KOHYHMKA KOPEIIKa JTyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

PCFYJ'ISII_[I/IH JKH3HCHHOI'O IUKJIa KJIIECTOK

Tecr /
Opranusm Kak eIMHO€ LIeI0€

Txanu pacrenuii. JlJaboparopnas pabora
«3y4yeHue TkaHel paCTCHUN

TkaHU )KMBOTHBIX U Y€JIOBEKA.
JlaboparopHas pabota «M3yueHue Tkanen
YKUBOTHBIX)»

Opranbl. CucTeMbl OPraHoB.
JlaGopatopHas pabora «3yuenue
OpraHOB LIBETKOBOT'O PACTECHUSDY

Ornopa Tena opraHu3MoB
JIBuKeHNE OpraHu3MOB
IIntanne opraHu3smMoB

ITuTaHue MO3BOHOYHBIX KUBOTHBIX.
HI/IH_IeBapI/ITGJ'IBHaSI CUCTEMA YCIIOBCKAa

JpIxaHne opraHn3mMoB

HBIX&HI/IG ITIO3BOHOYHBIX JXUBOTHBIX U
YCIO0BEKa

TpchnopT BCIICCTB y OpTaHU3MOB

KpOBCHOCHaﬂ CUCTEMA ITO3BOHOYHBIX
KHUBOTHBIX U YCJIIOBCKA

Brinenenue y opranusmMoB

0.5

0.5

0.5

0.5



61
62

63

64

65
66
67

68

69

70

71

72

73

3amuTa y OpraHu3MoB
MMMyHHas cucTeMa 4enoBeKa
Pa3znpaxxuMocTs u perynauus y
OpraHu3MoOB

['ymopanbHast peryisiius 1 SHAOKpUHHAS
CUCTEeMa KUBOTHBIX U YEJIOBEKa

DopmMBbl pa3MHOKEHUSI OPraHU3MOB
[TomoBoe pa3MHOKEHUE
Meiios

["amerorenes. OO6pa3oBaHue U pa3BUTHE
NOJIOBBIX KJIeTOK. JlabopaTopHas padora
«/3yueHue cTpoeHHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

I/IH,I[I/IBI/II[yaJ'H)HOe Ppa3BUTHEC OPTraHNU3MOB
— OHTOI'CHE3

3akyajKa OpraHoOB U TKaHEH U3
3apO/IBIIIEBHIX TUCTKOB

Poct Pa3sBUTHUEC )KUBOTHBIX.
JlaGopaTtopHas pabota «BrisiBieHne
MIPU3HAKOB CXOJICTBA 3apOIbIIICH
ITIO3BOHOYHBIX KXUBOTHBIX»

Pa3mMHOXeHME U pa3BUTHE PACTEHUM.
JlaGopaTtopHast pabora «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

I/ICTOpI/I}I CTAaHOBJICHUSA U Pa3BUTHA
TCHCTUKHN KaK HayKH

0.5

0.5

0.5



74

75

76

77

78

79

80
81
82
83

84

&5

OCHOBHBIC TIOHSITUSI U CUMBOJIBI
reHetuku. Jlaboparopuas padota
«/Ipo3oduina kak 00bEKT TeHETHYECKIX
UCCIIEI0BAHUI

3aKOHOMEPHOCTH Hacle10BaHUs
pU3HaKoB. MoHOrnOpuaHoe
ckpemuBanue. [Ipaktuueckas padbora
"N3y4yeHue pe3ybTaToB
MOHOTMOPUAHOTO CKPEIMBAHUS Y
npo3ohuis”

[{uTonoruyeckre OCHOBBI
MOHOTHOPUAHOIO CKPEIIUBAHUS

AHaJII/ISPIpy}OH_Iee CKpCHIMBaHHC.
Henonnoe AOMHUHHUPOBAHUEC

JurnbpuaHoe cKpemmrBaHue.
[TpakTrueckas pabota «3yuenue
pe3yNbTaToOB AUTHOPUIHOTO
CKPELIUBAHUA Y JPO30(PUIIBI»

[{uTonoruyeckre OCHOBBI TUTHOPUTHOTO
CKpEIIBaHUS

CuenuieHHOe Hacle10BaHNEe PU3HAKOB
XpOMOCOMHasi TEOpHSI HACTEICTBEHHOCTH
I'eneTuka mona

I'emoTnn Kak mMejIoCTHAs CUCTEMA
I'eHeTnuecKkuii KOHTPOJIb PA3BUTHS
pacTeHu, )KUBOTHBIX U YEJIOBEKA

N3MeHUYHnBOCTH MTPU3HAKOB. Buibl
U3MEHYUBOCTH

S U GG w—

0.5

0.5

0.5



86

87

88

&9

90

91

92

93

94

MoaudukanroHHass K3MEHYMBOCTh

BapuauuvoHHbII psia U BapUallMOHHAs
kpuBas. JJaboparopHas padota
«HccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiaa U
BAPUALIMOHHON KPUBOI»

I'enotunuueckas N3MEHUYHUBOCTb.
KoMOunHaTHBHAs NU3MEHYHUBOCTE

MyTaunoHHasi U3MEHYUBOCTb.
[IpakTuyeckas padora «MyTamuu y
Tpo30(hUibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAIl[HIOHHOTO
npoiiecca. DMUTeHETHKA U ATTUT€HOMHUKA

I'enernka yenoseka. [Ipaktnueckas
pabota «CocTaBieHre U aHATTU3
POIOCIOBHON»

MeTtoabl MEAUIIMHCKON T€HETUKH

Tect /

3HayeHne MEJUIINHCKON TEHETUKU B
HpeI[OTBpaHIeHI/II/I " JICHCHUU
reHEeTHYECKUX 3a00JIeBaHUI YeJ0BeKa

OCHOBHBIE TIOHATHUS CEIEKITHH.
JlaGopaTtopHast pabora «M3yuenue copToB
KYJIbTYPHBIX PACTEHHH U TIOPOJT
JIOMAITHUX KHUBOTHBIX)

0.5

0.5

0.5

0.5



95

96

97

98

99

100
101

102

MeTopl CEeNeKIMOHHON pabOoTHI.
JlabopaTtopnast pabora «3yuenue
METO/IOB CEJIEKIIMU PACTCHUID»

JlocTrKEeHMS CEeEKIIMU PaCTEHUN 1
JKUBOTHBIX. [IpakTrueckas padota
«ITpuBHBKa pacTeHU»

CoxpaHeHue, U3y4YeHHUE U UCTIOIh30BAHUE
TEHETUYECKUX PECYPCOB

buotexHoiorus Kak Hayka u 0Tpacib
npou3BojcTBa. [IpakTuueckas pabora
«3yuenune 00bEKTOB OMOTEXHOJIOTHI
OCHOBHBIE HAIIPABJICHHUS CHHTETUYCCKOM
OuoJiorun

XpOoMOCOMHas U TeHHAs WHXKEHepUs
MenunuHcKre OMOTESXHOIOT I
[ToBTOpenue, 06001IIECHNE,
CcHCTeMaTu3aIus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102

0.5

0.5

13.5



11 KJIACC

Ne
n/n

10

11

Tema ypoka

OpomtonnonHas teopus Y. Jlapsuna
JIBM>KyIIIHEe CUJIBI ABOJIIOLIMU BUJOB 110 Y.
Hapsuny

Bboprba 3a cymecTBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD
DopMUPOBAHUE CUHTETUYECKON TEOPHUH
3BOJIIOLIMU

OTansl 3BOJIIOLIMOHHOTO NPoLiecca:
MHUKPO3BOJIIOLUSA U MaKPOIBOJIIOLIHS
[Tomynsus — sneMeHTapHas €AMHULIA
IBOJIIOLIMH

3aKOH reHeTHYecKoro paBHoBecus JIx.
Xapau, B. BaiinOepra. JlabopaTopHas
pabota «BblsiBIeHNE U3MEHYUBOCTH Y
0co0el OHOT'O BUIAY»

DneMeHTapHbIe GaKTOPHI IBOTIOIUU

OS¢ ekt ocnoBarenst. dpdexr
OyTBUIOYHOTO TOPJIBIIIKA

Murpauuu. M30aumuu nomyJsisaiuii:
reorpaduyeckas, OnoJorundecKas
EcrecTBeHHbII 0TOOp — HaNpPaBIAIOMINN
(baxTop 3BONIOLUU

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

0.5

Jara

HU3YyYCHUA

DJIEeKTPOHHbIE
uugposeie
o0pa3oBaTejibHbIE

pecypchbl



12

13

14

15

16

17

18

19

20

Tecrt /
[TosoBoit 0TOOP

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
Pe3yJIbTaT MUKPOIBOIIOIHMH.
JlaGopaTopHas paborta «3yueHue
apoMop(h030B U UIMOaAANTAUH Y
pacTEHUN U KUBOTHBIX»

[Ipumeps! npucnocobaeHut y
OpraHu3MoB: MOP(OIOTUYECKHE,
¢busnonoruyeckue, OMOXUMHUECKUE,
noBeeHueckue. JlabopatopHas pabora
«[IpucrocobneHust OpraHu3MOB U UX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCThY
Bun, ero kpurepuu U CTpyKTypa.
JIaGoparopHas pabota «CpaBHeHHE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPUIO»

CrpykTypa BUaa

Bunoob6pazoBanue kak pe3yiabrar
MHUKPO3BOJIOLUU

CBs13p MUKPOIBOJIIOIIMY U
AMUAEMHOJIOTHH

Makpossosntonus. [TaneonTonornueckue
METO/Ibl U3yUEHUS IBOJOLUU
buoreorpaduueckre METOIbI H3yICHHS
SBOJIIOLIMU

0.5

0.5

0.5



21

22

23

24

25

26

27

28

29

30

31

32

DOMOPHUOJIOTHYECKUE U CPABHUTEIHLHO-
Mop(doorudeckre MeTo 16l H3yueHUs!
IBOJIOLIUU
MosekyspHO-TeHETHIECKHE,
OMOXMMHUYECKUE ¥ MATEMaTHICCKUE
METOIbI H3YUYCHHUS IBOJFOIIHH

OO61re 3aKOHOMEPHOCTH BOJIOLUU

AnanTuBHas paauanus.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIIMU
Hayunble runore3bl NpoucxoKaeHuUs
JKM3HH Ha 3eMiIe

JloHayuyHbIe peICTABICHUS O
3apOKICHUH KU3HU

Tect /

OcCHOBHBIE 3TaIbl HEOPTAaHUYECKON
DBOJTIOIUN

I'unotessl 3apOKACHUSA KU3HU

WcTopus 3emMau 1 MEeTO/IbI €€ N3yUEeHHUS.

JlabopaTtopHas pabota «3y4ueHue u
OIMCaHHE UCKOIIAEMbIX OCTaTKOB
JPEBHUX OPTaHU3MOBY

HauansHele 3Tarsl opraHndeckoin
HBOJTOIIH

OBOMIOIUSA DYKapUOT

OCHOBHBIE 3TaIbl YBOJIOLNH
pactutenbHoro mupa. [Ipaktiuueckas
pabota «M3ydyenue ocoOeHHOCTEH
CTPOEHUS PaCTCHUH Pa3HBIX OT/AEIOBY
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OCHOBHBIE 3TaIbI 9BOJIIOIIUH XUBOTHOI'O

Mupa
DBOIIOLIUS )KUBOTHBIX. [IpakTrueckas

pabora «/3yueHue ocooeHHOCTEH
CTPOEHHSI TO3BOHOYHBIX KHUBOTHBIX)»
PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiamMm

MaccoBble BBIMUPAHUS —

OKOJOIr'M4CCKNE KPU3SHCHI ITPOLIJIOTO

CoBpeMeHHBII 3KOJIOTHYEeCKUN KPU3HC,
€ro 0COOEHHOCTHU

CoBpeMeHHas cucTeMa OpraHu4eCKOro
IPOILTIOrO

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpPraHHU3MOB

AHTpPOIOJIOTHSI — HayKa O 4YEJIOBEKE
Passutne npeacrasnenuii o

MPOUCXOKIACHUHN YCIIOBCKA

MecTo yenoBeka B CUCTEME
opranuyeckoro mupa. JlabopatopHas
pabota «/3yueHue ocooeHHOCTEM
CTPOCHUSI CKEJIeTa YeIIOBEKa, CBA3aHHBIX
C TMPSMOX 0K ICHHUEM)

I[BI/I)KYH_[I/IC CHJIBI aHTPOIIOTCHE3a

CooTHolIeHUe OUOJTOTHYSCKUX U

COLIMAJIbHBIX ()aKTOPOB B AaHTPOIIOT€HE3E

OCHOBHBIE CTagUN AHTPOIIOr€HE3a

Ilaneorenetruka u majeoreHOMUKA
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57

9BOJ’II—OI_[I/I5[ COBpPEMEHHOI'O Y€JIOBCKA

Yenoseueckue packl. [Ipaktuyeckas
pabota «/3ydyeHne 3K0JI0rHuecKux
ajlanTalui 4eJoBeKa»

MexaucuuniamHapHble METOIbI
AHTPOIIOJIOTUU

3apO)K,I[eHI/IC H Pa3BHUTHUC DKOJIOTUH

Mertoab! skonoruu. Jlabopatopras
pabota «/3yueHne METO10B
IKOJIOTHYECKUX HCCIICIOBAHUI»

3HadeHne YKOJIOrNYECKUX 3HAHUN I
JeJoBeKa

Okonornyeckue pakTopsl

Abunortnueckue gakropbl. CBEeT Kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «BblIsiBiIeHNE MPUCTIOCOOICHUI
OpPraHMU3MOB K BIIMSIHUIO CBETa»

AbGuoTtnueckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKHUHA (PaKTop.
JlaboparopHas pabota «BrIsiBIeHHE
MPUCTIOCOOTICHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI»

Abunotnyeckue gpakropsl. BnaxHocTh
KaK 3KOJIOTUYECKHH pakTop.
JIaGoparopHas paboTa « AHATOMUYECKHE
0COOEHHOCTH pacTeHHI U3 pa3HbIX MECT
OOUTaHUS)

Cpenbl oOuTaHUs OPraHu3MOB

0.5

0.5

0.5

0.5

0.5



58
59
60

61

62

63

64

65

66

67

68

69
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71
72

buonornueckue puTmbl
XKuznennsie GopMbl OpraHu3MOB
buoTtnueckue paxTopsl

3HaueHne OMOTUYECKUX B3aNMOIEUCTBUAM
JUTSI CYIIIECTBOBAHMSI OPTAaHU3MOB B CpeJie
oOouTaHus

Tect /
DKOJIOTHYECKHE XapaKTEPUCTUKU
HOIYJISIIAN

OcHOBHBbIE MOKA3aTENN HOMYJISILIHN:
YHCJIEHHOCTb, IUIOTHOCTh, BO3PACTHAs U
I10JIOBAsi CTPYKTypa

OcHOBHBIC TTOKA3aTEIN MonmyJianuu:
POXAAECMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUI'PALIUA

OKosorudeckasi CTpyKTypa MOIyJIssIun
JluHamMKKa MOMyJIALNN U €€ Peryisaius

KpI/IBLIe pocCTa YNCJICHHOCTHU MOMYJISIIHUN.
KpI/IBLIC BBDKUBAaHUA

DKoJIornuecKas HUIlla BUIA.
JlabopaTopHas pabota
«IIpucnocobneHus: ceMsiH pacTeHHA K
pacceneHuto»

Bun xak cucrema nonmyssiui

3aKOHOMEPHOCTHU MOBEJICHUS U MUTPALIUI
JKUBOTHBIX

Co00111€CTBO OpraHU3MOB — OHOIICHO3

DKocucrema Kak OTKpbITast CUCTEMA

0.5



73

74
75
76

77

78

79

80

81

82

&3

84
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86

KpyroBopoT BelecTs 1 NOTOK SHEPTHH B
9KOCUCTEME

OcHOBHBIE MIOKA3aTENIN IKOCUCTEMBI
DKOJOrM4eCKUe MUpaMH bl

M3MeHeHust cooO1EeCTB — CYKLIECCHU
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMBI MOpEH 1
OKEaHOB

IIpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIIEH, ITyCTHIHb
AHTpPOIIOT€HHBIE YKOCUCTEMBI
Ypboskocucremsl. [IpakTuueckas padora
«/3yueHne u onucaHue
ypOOIKOCHCTEMBI

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB

B OKOCHCTEMax

MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI
pa3HBIX TUMIOB Ha CyOOpraHN3MEHHOM,
OPraHU3MEHHOM, NTONYJISIHUUOHHOM U
3KOCUCTEMHOM YPOBHSIX

buocdepa — obrieruianerapHas
000JI04Ka 3eMitn

VYuenue B. U. Bepnaackoro o 6uochepe
3aKOHOMEPHOCTH CYLIECTBOBAHHUS
o6uochepsl

KpyroBopoTsl BeniecTs u
OMOTCOXMMHYECKUE ITUKITBI

0.5
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100
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3oHanbHOCTH OMochepsl. OCHOBHBIE
OMOMBI CyIIN

Tecrt /
YcroitunBocTh OMOChHEpsI

DKOJIOTUYECKHE KPU3UCHI U UX TPUYHHBI
Bo3zaeiicTBue yenoBeka Ha Ouochepy
AHTpPONIOT€HHOE BO3JEHCTBHE HA
PaCTUTENbHBIN U )KUBOTHBIN MU
OxpaHa puUpobI

OCHOBHBIE IPUHIIMITBI YCTOHYNBOTO
Pa3BHUTHUS YEIIOBEYECTBA U IIPHUPOIBI
ParmonansHoe mpUpoA0NOIb30BaHNE U
COXpaHEeHHEe OMOJIOTHYECKOTO
pazHooOpaszus 3emin

O6o0061u1enne o Teme « MUKPOIBOIIOIUS
" €€ pe3yJIbTaTh»

O6o0061uienne no Teme «MaKpOIBOJIOLHS
U e€ pe3ysbTaTbl»

O6061menue o teme «IIpoucxoxaenue
Y pa3BUTHE KU3HU HA 3eMJIE»
O6o06menue no Teme «IIpoucxoxaenue
YeJI0BeKa — aHTPOTIOTCHE3)»

O6o0011eHne o TeMe «DKOJOTHsl — HayKa
0 B3aMMOOTHOUICHHUSAX OPTraHU3MOB)
O600mmenue mo reme «OpraHu3Mbl 1
cpena oOuTaHU

O06006111eH1E 10 TEME «DKOJIOTHUS BUJIOB U
MIOIYJISALAI



102 O6006menue mo reme «buocdepa —
rJ100anbHask IKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5



ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM Pe3yJbTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
001ero ooOpazoBaHus

CdopMUpoBaHHOCTh 3HAHWUH O MECTE M POJM OMOJOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B dbopMUpOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOH KapTHHBI MUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
U pCIICHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
YKOHOMHYECKHUX, IKOJIOTHYECKUX MPOOJIEM YeJIOBEUECTBA, a TAKKe B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIL30BAHUS, B
(GOpMHUPOBAaHUN IIEHHOCTHOTO OTHOILICHHS K IMPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIJIC POCCUICKUX U 3apYOCIKHBIX YUEHBIX — OHOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenne cuctemoil 3HaHMH 00 OCHOBHBIX METO/aX HAy4YyHOI'O
IMMO3HaHHs, UCIIO0JIb3YCMBIX B OMOJIOTHYECKUX HCCIICA0BAHUAX KHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMCaHWE, HU3MEpPEHHE, IPOBEIECHUE
HaOroieHui); crocob0aMu BBIABICHHS U OLIEHKH AHTPOIOT'€HHBIX
W3MEHEHUH B PUPOJE.

YMmenune BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMH, (OPMYIMPYsS LeNb HCCIEAOBaHUS, AaHAIM3UPOBATh
MOJIyYeHHBbIE PE3YJIbTaThl U JIJIaTh BHIBOJBI.

BrisBaenne 3aBHCHMOCTH MCXKAY HUCCICAYEMbIMU BCJIMYHMHAMU,
00BsICHEHHUE MOTYUYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHNE BHIBOJIOB

C UCITOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMON OWOJIOTMYECKHX 3HAHMM, KOTopas
BKJIFOUAET: OCHOBOIIOJIAraoIe OMOJIOTHYECKUe TEPMHUHBI U TIOHSTHUS
(’KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, MOMYJIALUS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTA3, KIIETOUHBI UIMMYHHUTET,
OouocuHTe3 Oenka, OWOIOIMMEPHI, JTUCKPETHOCTh, CaMOPETYJISIINS,
CaMOBOCITPOU3BEICHNE, HACJIE/ICTBEHHOCTb, W3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Owonornueckre Teopuu: KietouHnas Teopus 1. IllBanna, M.
[Ineitnena, P. BupxoBa; Ki10HaIbHO-CEIEKTUBHOIO MMMYyHHUTETa [1.
Opnux, .M. MeuHukoBa, XpoMOCOMHasi TEOPHUSI HACJIEACTBEHHOCTH

T. Moprana, 3akoH 3apoabiiieBoro cxojactsa K. bapa, apostorionnast



teopuss Y. JlapBHHA, CHHTETHYECKass TEOPHs HBOJIIOLUU, TEOPUS
aaTponorene3a Y. [lapuna; Teopust 6uoreornenoza B.H. Cykauéna;
yuenue H.M. BaBuioBa o neHTpax MHOT00Opa3usi U MPOUCXOKICHUS
KyJbTYpHbIX pactenud, yuenue A.H. CeBepuoBa o0 nyTix u
HaIpaBIIeHUSX dBoIoIMH, yueHue B.W. Bepuasackoro — o 6uocdepe);
3aKOHBI  (eIUHOOOpa3wWsi  MOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIICIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BAaHUS NTPU3HAKOB
I'. Menpnens; CUEMIEHHOIO HAcIeqOBaHUs MPU3HAKOB U HApYLIEHUS
cuerieHuss reHoB T. MopraHa; TIOMOJIOTMYECKMX psAIOB B
HacjaeacTBeHHOM wum3MeHunBocTd H.M. BaBmioBa;, reHETHUYECKOTO
paBHoBecus [Ix. Xapau u B. BaiinOepra; 3apoapiiieBoro cxojactea K.
bapa; Ouorenernueckuii 3axon 2. ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaumyMa FO. JIubuxa, 3xooruyeckoi nupamuabl 4Yucedm,
OMOMAacCChl M DHEPTHUH);

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

Xonpetina, mukpocdep C. Dokca, prudo3uma T. Uek)

YMmenune peiiaTtb IMMOUCKOBBIC OuoJOoruuYecKue 3aaa4i, BBISABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBs3H MCKOY HCCIICYEMbIMU
OHMOJIOTMYECKHMH O6T:>€KT21MI/I, nponeccaMnu M ABJIICHUAMU; [JOCJIATH
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JJId PA3HBIX TUIIOB
HaCJICAOBAHWA IIPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'UU B SKOCUCTCMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBSI3M MEXKIY CTPOEHHUEM U
(GYHKUIMSMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OpraHaMu u
CUCTEMAMM OpPraHOB y pAacTEHUil, )KMUBOTHBIX U YEJIOBEKA; MEXIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJIETOYHOTO KA U AKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTanmamMH 3MOPHUOHATIBHOTO  PA3BUTHS;
TEHOTHIIOM U (EHOTHNOM, (EeHOTUNOM U (haKTopaMH Cpe.bl
oOuTaHMSA;  TpOIeccaMd  SBONIONMHK;  ABIKYLIIUMH  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTAMH  pa3IUYHbIX  JKOCHUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHure BBIICISATh CYIIECTBCHHBIC TPU3HAKH:

CTPOCHHS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJTHOKICTOYHBIX
U MHOT'OKJICTOYHBIX OpTaHU3MOB, BUIOB, 6I/IOI‘GOH€HO3OB, 3KOCHUCTEM
u Ouochepbl; CTPOCHUS OPraHOB W CHCTEM OPTraHOB PACTCHHH,

KUBOTHBIX, YCIIOBCKaA, IIponeccoB KHU3HCACATCIIBHOCTH,



IIPOTEKAIOIUX B OPraHU3Max PAaCTEHUM, XUBOTHBIX M YEJIOBEKA;
OMOJOTMYECKUX TPOIECCOB: OOMeHa BemecTB (MeTabonu3m),
WHPOPMAIIUU U TIPEBPAIICHUS SHEPTHH, OPOXKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIOB THUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, Mei103a, FaMeTOreHe3a, SMOPHOTreHe3a, MoCTIMOPHOHAIEHOTO
Pa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHu3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T'€HOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTAaOWIM3UPYIOIIETro, IBMIKYIIETO U
pa3pbIBAIOIIETO ECTECTBEHHOI0 OTOOpa; ajuIoNaTpPUYecKOro H
CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/I$[; BJIMAHUA ABWXKYIIUX CHII
DBOJIONMK HAa TEeHO(OHA  MOMYJSIIMUU;  MPHCIIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, 4YEpPEeIOBaHHUS HAIPABICHUN

9BOJIIOLIMH,; KPYTrOBOPOTA BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

CdopMupoBaHHOCTh yYMEHHS BBIACNATH CYLIECTBEHHBIC MPU3HAKU
BHPYCOB, KJIETOK IIPOKApUOT M DYKApHUOT, OIHOKJIETOYHEBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOT€OIICHO30B U SKOCUCTEM;
O0COOCHHOCTH IPOLIECCOB OOMEHA BEIIECTB U MPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCHUHTE3a, TIACTUUECKOTO M DHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJJOTBOPCHHS, Pa3BUTUS U
Pa3MHOKEHHU S, UHANBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pHOBI 3a CYIIIECTBOBAaHHUE, €CTECTBEHHOTO otOopa,
BHUJI000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BJIMAHUSA KOMIIOHCHTOB JKOCUCTEM, AHTPOIIOTCHHBIX
M3MEHEHHUH B DKOCHCTEMaX CBOEW MECTHOCTH, KPyrOBOPOTa BEIIECTB

U TIpeBpaIleHUs SYHEPTUH B Onocdepe

Ymenue HCII0JIb30BaTh COOTBETCTBYIOIINE apryMEHTHI,
OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY JJIsl JOKa3aTelbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIT; B3aUMOCBS3HU
OpraHM3MOB U CpeIbl OOWTAaHUS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOIMMOCTH  3JI0pOBOro  oOpasa  KHM3HH,  COXpaHEHHUs
pa3sHooOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUSI COCYIIECTBOBAHUS

MIPUPOJIBI U YEIOBEYECTBA

YMeHne KpPUTHYECKH OIICHHBATh WH(POPMANUIO OHOJIOTHYECKOTO
COJIepKaHus; UHTEPIPETUPOBATh ITHUECKHUE ACTIEKThl COBPEMEHHBIX
UCCIICIOBAaHW B OWOJNIOTMH,  MEAWIMHE, OHOTEXHOJOTHH,
paccMaTpuBaTh I ENINZIAE 3KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (OPMUPOBATH [0 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO



INEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

11O BUOJIOT'UHA
Kon IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS
1 buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YyUYCHUE

CoBpemeHnHas OuoyioTHsT — KOMIUIEKCHAas Hayka. buonormueckue Hayku u
n3ydaemple UMHU mpoOiembl. DyHIaMEHTAIbHBIE, TIPUKIATHBIC W TIOUCKOBHIC
Hay4HbIE UCCIICTOBAHUS B OMOJIOTHUH.

1.1 3HadyeHne Owojoruu B (HOPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccuu, cs3anubie ¢ Ouonorueid. 3HaueHue OMOJIOTUU B
MPAKTUYECKOW JESITEIIbHOCTA YEJOBEKAa: MEIUIIMHE, CEJIbCKOM XO35HCTBE,

MIPOMBIILIIEHHOCTH, OXPaHe IPUPOIBI

JKuBbIe cCUCTEMBI KaK TpeaMeT u3ydeHusi ononoruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTh, CIOKHOCTh U
YHOPSAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, U3BMEHUHBOCTD, POCT U PA3BUTHE.

1.2 YPpOBHM OPraHU3aALMKU KUBBIX CUCTEM: MOJIEKYJIAPHBINA, KJIIETOYHBIN, TKAHEBbIN,
OpraHU3MEHHBIM, MOIYJIALIMOHHO-BUA0BOM, 3KOCHUCTEMHBIN
(OuoreoneHoTueckuit), 6uocdepuslid. Ilpoueccsl, MpoUCXOAsMIUE B JKUBBIX
cucteMax. OCHOBHBIC TTPU3HAKHU KUBOTO. JKU3HB Kak opMa CyIliecTBOBaHUS

MaTepuu

Meroasl Oumonornueckoil Hayku. HaOmionmeHnue, u3MepeHHe, HKCIEPUMEHT,
cucTeMaru3amnus, MeTaaHannus3. IloHaTHe o0 3aBHCHMMOW W HE3aBUCUMOM
nepemeHHoM. [lmanupoBanue skcnepuMenTa. IloctanoBKa U poBepKa rUIoTes.
1.3 HyneBas rumoresa. Ilonstue BbIOOpKM M €€ HOCTOBEpHOCTh. Pa3bpoc B
Oouosornueckux MaHHbIX. OIEHKAa JTOCTOBEPHOCTH TOJYYECHHBIX PE3yJIHTATOB.
[TpuunHBI UCKAKEHUS PE3YIBTATOB SKCIIEpUMEHTA. [[OHATHE CTATUCTHYECKOTO

TECTa
2 KneTka kak Omosioruyeckasl CAcTeMa

Knerka — cTpykTypHO-(DyHKIIMOHANIbHAS €IMHUIIA )KUBOTO. MICTOpUS OTKPBITHS

kinetku. Pabotsl P. I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBann, M.

[netinen, P. Bupxos). OcHOBHBIE TOJOXEHUS COBPEMEHHOW KIJIETOUYHON
2.1 TEOPUH.

MeToapl  MONEKYJSIPHOM W KJIETOYHOH  OMOJIOTMH:  MHKPOCKOMUS,

xpomarorpadusi, 31eKTpodopes, METOI MEYCHBIX aTOMOB, Iu(pdepeHIInalIbHOe

HeHTpUu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

29 XHUMHUYECKUI COCTAB KJIETKH. Makpo-, MUKPO- U YJIbTPaMUKpPOAJIeMEeHTh. Boa u

e poJb KaKk pacTBOPUTEINSI, peareHTa, y4yacTHe B CTPYKTYPHUPOBAHUU KIIETKH,
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TEIUIOPETYy A, MUHepalbHbIC BEIIECTBA KIIETKHU, UX OMOJIOTHYECKas POJb.
Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue monumepsl. benku. AMHHOKHCIOTHBIM COCTaB  OEJKOB.
CtpykTyphl 0enkoBoil Mousiekysbl. IlepBuuHas cTpykTypa Oenka, MENnTHAHAS
CBA3b. BTOpuuHas, TpeTHuHas, YeTBEpTUYHAsE CTPYKTypbl. JleHaTyparus.
CaoiictBa 6enxoB. Knaccudukanus 6enxo. buonorunueckue GpyHKIn 6enKoB.
VYrneBonpl. MoHOcCaxapubpl, AUCAXapUAbl, OJIUTOCAXapUIbl U IMOJIUCAXAPUIBL.
OO0muit 1aH cTpoeHUs Hu  (PU3UKO-XMMUYECKHE CBOWCTBA YIJIEBOJOB.
buonorudeckue GyHKIIUN YTIEBOIOB.

Jlummapel. ['mapoduneHo-THAPOGOOHBIE cBoMicTBa. Kiaccudukanus mumnumos.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, cTepouabl. buomorndeckue QpyHKuuu
munuaoB.  OOmue CcBOHCTBA OHOJOTMYECKMX MeMOpaH — TEKy4decTb,
CIOCOOHOCTH K CaMO3aMBIKaHHIO, MTOJTyTIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK u PHK. Crpoenue HYKIEHMHOBBIX KHCIIOT.
Hyxneoruast. [Ipunuun komruiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitnas cnupanb. MecronaxoxaeHue u 6nonoruueckue pynxuu JTHK.
Buael PHK. ®@ynkuun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosiekyine ATO.
buonoruueckue ¢pynkiuu AT®. BoccTaHOBIEHHBIE TEPEHOCYUKH, UX (PYHKITHH
B kietke. CekBenuposanue /JHK.

CrpykrypHasi Ouoiorusi: OMOXMMUYECKHE U OMOPU3NUYECKHE HCCIEAOBaHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI

Tunsl KJIETOK: dJyKapuoTHdeckas U Ipokapuoruueckasd. CTpyKTypHO-
(GyHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokaproTHueckon kieTku. KierouHas creHka OakTepuil u apxei.
Oco0OeHHOCTH CTpPOEHUsl reTepoTpoPHON U aBTOTPO(HON MPOKAPUOTUUYECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre 1 QyHKUMOHUPOBAHHE 3YKapUOTHUYECKON KieTKH. IlnazmaTuueckas
MeMmOpaHa (rua3manemma). CTpyKTypa mia3MaTiuueckoid Memopansl. TpaHcmnopt
BELIECTB 4epe3 IUIa3MaTHYecKyl0 MeMOpaHy: macCUBHBIA (quddysus,
obneru€énHast Auddys3us), aKTUBHBIN (NEpBUYHBIA M BTOPUYHBIA AKTHUBHBIN
tpaHncnopt). Ilomynponunaemocts MemOpanbl. PabGota HaTpuii-kanueBoro
Hacoca. DHAOLUTO3: MUHOIMTO3, (aronuTo3. Dk3omuTo3. Kietounas creHka.
CrpykTypa ¥ QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Huromnaszma. I{utozons. [utockener. JIBuxkeHue nuroruiazMbel. OpraHoOUAbI
KineTkd. OgHoOMeMOpaHHBIE OPTraHOWIbl KJIETKH: JHAOIUIA3MaTHUYECKas CETh
(BIIC), anmapat ['oabKH, JIM30COMBI, UX CTPOCHUE U YHKUIUHU. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHouA0B KiIeTKH. CTpOeHHE IPaHyJISIPHOTO PETUKYIIyMA.

Cunte3 pacTBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [maakuid
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(arpaHynspHBIA) SHAOIIA3MATHYECKUH peTHKyiayM. CekpeTopHas (QyHKIUS
arnmapara ['onbmxu. TpaHcnopT BellecTB B KJIETKE. Bakyonn pacTUTENbHBIX
kietok. Kierounslit cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKUA: MUTOXOHIPUH, IUTACTUBL.

Crpoenre n (yHKIMH MHUTOXOHAPHHA W TutacTH. llepBUYHBIC, BTOPHUYHBIE U
CIIO)KHBIE  IJIACTUABl  (POTOCHHTE3UPYIOUIMX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOILIACTBHI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opraHouabl kietku CrpoeHune M (PyHKIMH HeMeMOpaHHBIX
OpPraHousioB KieTku. Pubocombl. MukpodpuiameHTsl. MBIIIEYHbIE KIIETKH.
Muxkpotpybouku. Kiietounsiii nentp. CTpoeHME M JABUKEHHME JXIYTHKOB U
pecHrueK. MUKpOTpyOOUKH LIUTOMIa3Mbl. LIeHTproIb.

SAnpo. Obosouka spa, XpOMaTHH, KapuoIlia3Mma, SApPbIILKHA, UX CTPOCHHE U
¢byakuuu. SnepHeiii OenkoBblid MaTpukc. [IpocTpaHCTBEHHOE pacCTONOKEHUE
XpoMocoM B UHTep(ha3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsle BkmroueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIIETOK JYKapuoOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHON)

AccuMUISIAS M AUCCUMUJISIIIUS — JIBE€ CTOPOHBI MeTa0onu3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(MHBIA U reTepoTpodHbIN. YdacThe KUCIopoaa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecriedyeHne KieTku: mnpeBpaiieHue ATO B
oOMeHHbIX mporeccax. DepMEeHTATUBHBIM XapakTep peakiuil KJIETOYHOIro
MeTtabonu3ma. DepMeHThI, X CTPOEHHME, CBOMCTBA M MEXAaHU3M JEHCTBHSL.
Kodepmentsl. Otnuumst (QepMEHTOB OT HEOPraHWYECKUX KaTajau3aTOpOB.
benku-aktuBaroppl U OEIKU-UHTHOMTOpBL.  3aBUCUMOCTH  CKOPOCTH
(epMEeHTATUBHBIX peaKkIUil OT pa3IuYHbIX (PAKTOPOB.

IlepBuuHBI CHHTE3 OpraHMYeCKHX BellecTB B KieTke. Porocunres. Ponb
XJIOpOIIacTOB B mporecce (orocuHTeza. CBeroBas W TeMHOBas (hasbl.
[IponyxTuBHOCTh (hoTOCHMHTE3a. BiusiHue pa3nuyHbix (akTOpOB HAa CKOPOCTH
¢dorocunTe3a. 3HaueHue HOTOCHHTE3A.

XeMOCHHTE3. Paznoobpa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPHUUIMpYIOIINE OaKTepuH, Kee300aKkTepun, cepoOaKTepuu, BOJOPOIHbIE
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3A.

AnaspoOHble opraHusmbl. Buabl Opoxkenus. IIpoaykTsl OpoxeHHS U HX
UCIOJb30BAHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIC3HEH.

AspoOHBIE OpraHU3Mbl. ITaIlbl SHEPTETHIECKOTO 0OMeHa. [1oAroTOBUTEIBHBIIM
sTan. [ MKoamn3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIIOKO3BI.

buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. POoiab MUTOXOHIApPUHN B

mponeccax OHOJIOTTYECKOr 0 OKHCJICHUSA. HI/IKJ'II/ILIGCKI/IG PCaKIuu.
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OxucnurensHoe dpochopunupoBanue. [IpenmymiecTsa a3poOHOTO 1MyTH 0OOMEHA

BEIIECTB Mepe1 aHa3POOHBIM. DPPEKTUBHOCTh SHEPTeTUIECKOTO OOMEHa

Peakuuu matpuuHoro cuHtesa. lIpHHIMI KOMIUIEMEHTAPHOCTH B pEaKLUAX
MaTPUYHOTO  CHHTe3a.  Peanmm3anms  HAcleACTBEHHOW  MH(OpMAIUH.
I'enernueckuii koa, ero cBorcra. Tpanckpumnimsi — Mmatpuunbiii cunte3 PHK.
[IpyHIUOBI ~ TPAHCKPUIILMU:  KOMIUIEMEHTAapHOCTb, AHTHUIAPAJUIEIBHOCTb,
aCUMMETPUYHOCTb. TpaHcisanus U e€ sranbl. Yyactue TpaHcnoptasix PHK B
Oouocunrese Oenka. YciaoBus OnmocuHTe3a Oenka. KoaupoBanue aMUHOKHCIIOT.
Poaw pubocom B OrocuHTe3e Oemnka.

Opranuzanus reHoma y IpoKapuoT M 3YKapHoT. Perynsius akTuBHOCTH I'€HOB
y npokapuoT. I'unoresa onepona (®. Kaxo0, K. Mano). Perynsiuust oOMeHHbIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycel — Heknerounsle (GpOpMbI KHU3HU U 0OIUraTHble napasutel. CTpoeHue
IIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

Bupycuble 3a00neBaHus YenoBeKa, KUBOTHBIX, pactenuit. CITN]I, COVID-19,

COIIMaJIbHBIC U MCIUITMHCKHUC HpO6J’I€MLI

Knerounslii 1wkm, ero mepuonasl u peryimsimua. Martepdaza u MuTO3.
OcobeHHOCTH TPOLIECCOB, MpOTeKaromuX B MHTepdase. [loarotToBka kieTku
nenenuto. [lpecuHTeTnueckuit  (MOCTMUTOTHYECKUI), CHHTETHUECKUH W
MTOCTCUHTETUYECKHH (TPEMUTOTHYECKHI ) TEPUOABI HHTEP(a3hI.

Marpuunsiii cunte3 JJHK — permmkanms. Ilpuanuner permmmkamuu JIHK:
KOMIUIEMEHTAPHOCTh, IIOJIyKOHCEPBATUBHBI CHHTE3, aHTUIAPAIIICIBHOCTD.
Mexannsm perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepst u
TejroMepaza. XPOMOCOMHBIA HAOOp KIETKU — KapuOTHI. JIUTIOWIHBIN U
rarion bl HaOopbl XpomocoM. ['omonornuneie xpomocomsbl. [lomoBble
XPOMOCOMBI.

Jenenue knerkn — MuTo3. CTaiuu MUTO3a U MIPOUCXOAIINE B HUX MPOLIECCHI.
Tuner muro3za. Kaprokunes u nuTokuHes. buonornyeckoe 3HaueHne MUTO3a.
Perymsiiuss MutoTHMueckoro nukia Kietku. IIporpammupyemast KiaeTodHas
ru0esnp — anomnros.

CDyHI(I_[I/IOHaJ'IBHaH T'CHOMHKA
OpTaHI/ISM Kak OMOJIOTHYecKas CHCTEMaA

OOHOKIIETOYHBIC,  KOJOHUAIbHBIE,  MHOTOKJIETOYHBIE  OpraHU3Mbl |
MHOTOTKaHEBbIC OPTaHU3MBI.

@dopMBl pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) M
moysioBoe. Buuel OGecnonoro pa3MHOXKEHHS: IMOYKOBAHHE, CHOPYJISIUS,

(bparmMeHTaIys, KIOHUPOBAHHE.
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[TonoBoe pasmuoxkenue. IlonoBble KieTKHU, WM TameTsl. Meio3. Craauu
Meno3a. [loBenenne xpomocoM B Meinosde. Kpoccunrosep. buonormyeckunii
CMBICJI M€#03a U MOJIOBOIO npouecca. Meno3 U ero MecTo B JKU3HEHHOM IUKJIE
OpraHU3MOB.

[Ipen3zaponpiieBoe pasButue. I'ameroreHe3 y >kMBOTHBIX. [looBbIe kene3bl.
OOpa3oBaHue ¥ pa3BUTHE TMOJIOBBIX KiIeTOK. CriepMaroreHe3 M OOTEHE3.
Crtpoenue mosioBbIX KieToK. OIUIOAOTBOpEeHHE W AMOpPHUOHAIIBHOE pa3BUTHE
JKUBOTHBIX. CrocoObl  OIJIOJOTBOPEHHUS: Hapy>XHO€,  BHYTpPCHHEE.
[TapTenorenes.

WunuBunyansHOe pa3BuTHE OpraHu3MoB (oHTOreHe3). Cramum sMOpHoreHesa
KUBOTHBIX (Ha mpumepe nsaryikn). Ipobaenue. Tunsl npodnenus. OcodbeHHoCcTH
NpoOJeHrs MIEKOMUTAIOUINX. 3apOJbIIIeBble TUCTKH (TacTpyJIsaius). 3akiaaKa
OpraHoB W TKaHEH W3 3apOJbIIIEBbIX JIMCTKOB. B3auMHOE BIMSAHHE YacTel
pasBuBarolIerocs 3apojbiia (3MOpUOHANIbHAsT MHIYKIMS). 3akiajgka IulaHa
CTPOEHMS KMBOTHOI'O KaK PE3yJIbTaT MEPapXUUYECKUX B3aUMOJICHCTBUN T'€HOB.
Bnusaue Ha SMOpHOHANBHOE Pa3BUTHE PA3TUYHBIX (DAaKTOPOB OKPYKAIOIIEH
cpeapbl.

Poct u pasButrue >xuBOTHBIX. [locTamMOpuonanbHbll mnepuon. Ilpsimoe u
HenpsMoe paszButue. Pa3zButue ¢ mMeramopdo3oM y OEClO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJOrMueckoe 3HaueHHE NPSIMOIO M HENPSMOIo
pa3BUTHA, UX PACIPOCTpaHEHUE B MpUpojie. TUIbl pocTa )KMBOTHBIX. DaKTOPbI
peryJsiiMiM pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U 4yesloBeKa. [leproabl oHTOreHe3a yenoBekxa.
Pa3smHoxkenne u pasButue pacreHuid. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHuid. OOpa3oBaHue CIOp B TMpolecce Meiosa.
l'amerorenes y pacrenmii. OIUIOJOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOE OIUIOIOTBOPEHNUE Y 1IBETKOBBIX pacTeHuid. OOpa3oBaHue
U pa3BUTHE ceMeHU. MexXaHU3Mbl pEryJsiliud OHTOTeHe3a Yy pAacTeHUuH Hu

JKHNBOTHBIX

I/ICTOpI/ISI CTAHOBJICHHUA " paBBI/ITI/IH TCHECTUKU KaK HaYKI/I. OCHOBHBIG
TCHCTUYCCKUEC ITOHATHUA U CUMBOJIBIL. FOMOJ’IOFI/ILIHI)Ie XpOMOCOMBI, AJIJICJTIBHBIC
TeHbl, aJlbTEPHATHUBHBIE NMPU3HAKU, JOMUHAHTHBIA M PELIECCHUBHBIN MpU3HAK,
TOMO3UT0Ta, TETEPO3UroTa, YHCTas JUHUS, TUOPUIBI, TEHOTHUN, (EHOTHIL.
OcHOBHBIE METO/ABl TE€HETUKH: THOPHUIOJIOTHYECKUH, IHUTOJIOTHYCCKUH,

MOJIEKYJISIPHO-T€HETHYECKHI

MonorubpuaHoe ckpemmuBaHue. IlepBbriii  3akoH Mengenss —  3aKoH

eanHooOpa3uss THOpPHUIOB NeEepBOro mnokojieHus. [IpaBuUiao JOMUHHUPOBAHHUS.
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Bropoii 3akoH MeHaens — 3aKOH paciueruieHus: npu3HakoB. L{uronornueckue
OCHOBBI MOHOTHUOPUAHOTO CKpeIIUBaHusl. [ UmoTe3a 4yucToThl ramMer.
AHanu3upytomee ckpemuBaHue. [IpoMeXyTOUHBIN XapaKTep HaclieOBaHUS.
Pacmiennenne npu3HakoB MpU HETIOJTHOM JIOMUHUPOBAHHH.

JurnbpunHoe ckpemuBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBUCHUMOTO
HACJIeIOBaHUS  MPHU3HAKOB.  L{UTONOTMYECKHME  OCHOBBI  JUTHOPHIHOTO
CKpEITUBaHMUS.

CueruieHHOe HaclieqoBaHue npu3HakoB. Paborer T. Moprana. CueruieHHOE
HacJe0BaHUE T€HOB, HAPYIICHHE CIEIUICHHUS MEXAYy IeHaMu. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enetuka moma. XpOMOCOMHBIM MEXaHU3M OMpeieNeHuss mojia. AyTOCOMBI U
MTOJIOBBIE XPOMOCOMBI. |'OMOTaMEeTHBIN M TeTeporaMeTHbBIN 1oi. [ eHeTnyeckas
CTPYKTypa TMOJIOBBIX XpomMocoM. HacienoBanue MpPU3HAKOB, CIEIUICHHBIX C
TOJIOM.

I'eHoTnn kak menoctHas cucrema. IlneroTponuss — MHOXKECTBEHHOE JICHCTBHE
reHa. MHOXXECTBEHHBIM ajulein3M. B3anMoJelicTBUE HeaJUICIbHBIX TI'€HOB.

KommnemenrapHocts. Onuctas. Ilonumepus

B3aumopeiictBe TeHOoTMIAa U cpeAbl Opu  (OpMUpOBaHMU  (peHoTHMHA.
N3meHunBoCTh MpU3HAKOB. KauecTBeHHbIE M KOJIMYECTBEHHbIE NMPHU3HAKU. Buapl
M3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACIIEICTBEHHAsL.

MopaudukanonHas ~ U3MeHYMBOCTb. Ponb  cpeapl B (hOpMHpPOBAHHU
Mou(pUKaMOHHON M3MeHunBocTH. HopMa peakuuu npusHaka. BapuanmoHHbIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MoIU(pHKalMOHHON
N3MEHYUBOCTH.

I'enotunnyeckass u3MeH4YMBOCTb. (CBOMCTBA T'€HOTUIMYECKOHM W3MEHUMBOCTH.
Bunpl reHoTHIIMUECKON U3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIl[HIOHHASI.
KomOuHaTtuBHAsT W3MEHYMBOCTh. Mei03 © TIOJOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOM M3MEHUMBOCTH. POJTb KOMOMHATUBHOM M3MEHYMBOCTH B CO3/JAaHUM
TeHETUUECKOro pa3HooOpasus B pesiesiax 0HOro BU/IA.

MyTanroHHas '3MEHYUBOCTb. BU/IbI MyTaIuii: reHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE U WHIYLMPOBAHHBIE MYyTallUH. SIepHbIE M LUTOIIa3MAaTUUYECKHE
Myraimy. ComMaTudecKkue W TMOoJIoBble MyTalMu. IIpUduMHBI BO3HHMKHOBEHUS
MyTalMid. MyTareHpl W UX BIUSHME Ha OpPraHu3Mbl. 3aKOHOMEPHOCTHU
MYTAIMOHHOIO TIpOLECcca. 3aKOH T'OMOJIOTMYECKHX PANOB B HACICIACTBEHHOU
mmenunBoctd  (H.M.  BaBunoB).  BHesnepHas  W3MEHYMBOCTH |

HaCJICACTBECHHOCTD

Kapuotun wyenoeka. MexayHaponHas MporpaMMa HCCIEIOBaHUS TeHOMa

YCJIOBCKaA. MGTO,Z[bI HU3YyUYCHUA TCHCTUKU  UYCJIOBCKaA: FCHQ&HOFHHGCKHﬁ,
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OJIM3HEIOBBI, IIUTOTCHETUYCCKUI, MOIMYJISUUOHHO-CTaTUCTUYECKUH,
MOJICKYJISIPHO-T€HETHUECKUH. CoBpeMeHHOE ONpEAEICHUEe  IEeHOTHIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, FTEHOTUITUPOBAHUE, B TOM YHCJIE€ C TOMOIIbIO
[111P-anamu3a. HacnencTBeHHble 3a00j€BaHMS  YejdoBeKa. I CHHBIE W
XpOMOCOMHBIE ~ Oo0yIe3HM ~ 4YenoBeKa.  boiesHu ¢ HacleICTBEHHOH
MPEIPaCOI0KEHHOCTHIO. 3HaYECHIE MEUITMHCKON TeHETUKH B MPEOTBPAILICHUH

M JICYESHNH I'eHEeTHYECKHUX 3a00yieBaHMii yetoBeka. CTBOJIOBEIE KIIETKU

JlomecTukanus U cenekuus. 3apokKICHUE CEIEKIMU U JIOMECTHKALMU. YUeHue
H.M. BaBwioBa 0 IHEHTpax HPOMCXOXKIEHHS M MHOrooOpa3us KyJbTYPHBIX
pacteHuid. Posib cenekiyu B CO31aHUM COPTOB PACTEHUN U MOPOJ KUBOTHBIX.
Coprt, mopona, mramMM. 3aKOH TOMOJIOTUYECKHX PSJAOB B HACJIEICTBEHHOU
m3menunBoct H.W. BaBusnoBa, ero 3HaueHue Juist CEEKIIMOHHOM paboTHI.
Metoapl  ceneKIMOHHON paboThl. VICKycCTBEHHBIH OTOOp: MAacCOBBIM H
WHIUBUAYAIbHBIA.  OTanbl  KOMOMHAIIMOHHOW  cenekuuu. VcmbiTanue
MpOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUITy C MOMOIIBIO OLEHKU
(dheHoTHa MOTOMCTBA M OTOOP 10 TeHOTHITY C omolsio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/l CEIEKIIMOHHOM paboThl. PaguaiionHbii
U XUMHYECKUH MyTareHe3 KaK HMCTOYHUK MYyTallui Yy KYyJbTYPHBIX (opM
opranu3moB. Mcnonp30BaHHE€ TEHOMHOTO pEHaKTUPOBAHUA U METOJIOB
pexomOunanTHeIX JJHK nms momyueHus HCXOMHOTO MaTepualia AJis CENEeKINH.
[Nonyuenue monumuiona0B. BHyTpuBHIOBasS ruOpuan3anus. ban3kopoacTBeHHOE
CKpelllMBaHue, Wi MHOpuIuHT. HepoacTBeHHOE CKpelluBaHue, Wi ayTOpUIMHT.
I'ereposuc u ero npuunnsbl. Vcnons3zoBanue rereposuca B cenekuuu. OtaanéHHas
rubpumsanyst. [Ipeononenre Oecruionusi MEKBHIOBBIX THOpHIOB. JlocTimkeHus

CCIICKIIUH paCTeHI/IfI M XKMBOTHBIX

OOBEKTBI, UCTIOJIb3yeMbIe B OMOTEXHOIOTUH, — KJIETOYHbIE U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPraHM3MBl, HMX XapaKTepUCTUKA. TpaguluMOHHas OHOTEXHOJIOTHSL:
xjiebonieueHre, MOJy4YeHHE  KUCIOMOJOYHBIX  IMPOAYKTOB,  BHUHOJIENHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTl MHUKPOOHMOJIOTHUECKUX TEXHOIOTHA.
IIpousBoacTtBo  Oenka, aMHHOKHCIOT W  BHUTaMUHOB. VICKycCTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIUSA SHUUEKICTOK W KJIOHUPOBAHUE HKUBOTHBIX.
Merton TpaHCIUIaHTaUWu SAep KIETOK.

XpOMOCOMHass M TeHHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€HAa H
KoHcTpyupoBanue pexkomOuHaHTHBIX JIHK. JlocTukeHuss ¥ TEepCHEKTUBHI
XpPOMOCOMHOW M TEHHOW WHXXEHEpUH. MEeIUIMHCKUE OHOTEXHOJOTHH.

Hcnonn30BaHue CTBOJIOBBIX KIETOK

Cucrema 1 MHOTOOOpa3ne OPraHMYECKOro MUpa



4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpunmuns! kinaccupukanuu opranuzMoB. OCHOBHBIE
CHUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OTHOKJICTOYHbIE TPUOBI, OJJTHOKJIETOUYHBIE BOJOPOCIH, IPyTHe
npoTUCTBL.  KOJNOHMaIbHBIE  OpraHu3Mbl.  J[BHJKEHHME  OJHOKJIETOYHBIX
OpPraHu3MoOB: aMEOOHIHOE, )KI'YTUKOBOE, PECHUYHOE. 3allUTa Y OJHOKIETOYHbIX

OpraHnu3mMoB. PaS,I[pa}KI/IMOCTB Y OOHOKJIETOYHEIX OPraHUu3MOB. Takcucer

MHOrokiaeToYHble  pacTeHus. B3auMocBs3p  4acTed  MHOIOKIETOYHOIO
opranusma. TkaHH, Opranbl ¥ CUCTEMBI OPIraHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranusm kak enuHoe 1enoe. TkaHu pacTteHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, IPOBOJAINAs, OCHOBHAs, MEXaHHUYECKasl.
OcobeHHOoCTH cTpoeHMs, (DYHKIMI M pacnojoXeHHWs TKaHed B OpraHax

pacTeHui

BereratuBHbIE ¥ FeHEpAaTUBHBIE OPraHbl pacTeHUH. DyHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BUKeHHEe MHOTOKJIETOUYHBIX PACTEHUIA: TPOIIU3MBbI
n Hactuu. [lormomenue BOXBI, YIVIEKMCIIOIO Ia3a U MHUHEPAIBHBIX BEIECTB
pactenusimu. J{pixanue pacteHuil. Auddysus razoB yepe3 HOBEPXHOCTh KIETKH.
TpaHncnopTHBIE cHucTeMBbl pacTeHud. Bbiaenenue y pacreHuil. 3ammra y
MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpeacrBa macCUBHOM M XMMHUYECKOU
3aIuThl. OUTOHIIMIBL.

PasgpaxxuMocTh U perynsanus y OpranusMoB. PazapakxumocTs U perymisuus y

MHOT'OKJICTOYHBIX paCTCHI/Iﬁ. PocToBEbI€ BellleCcTBa M X 3HAUCHHE

MHOrOKJIeTOYHBIE JKMBOTHBIE. B3aMMOCBSI3L dYacTed  MHOTOKJIETOYHOI'O
opranusma. TkaHU, OpraHbl U CUCTEMbI OPTAaHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranusm Kak enuHoe 1enoe. 'omeocras. TkaHu KUBOTHBIX U YeTOBEKa. THIIbI
JKNBOTHBIX TKaHeI\/’IZ SIIUTCINAJIbHAsA, COCAUWHUTCIIbHAsA, MBIIIICYHAI, HepBHaSI.
OcoOeHHocTH CTpoeHHs, (QYHKIMA W paCHOJOKEHUs TKaHeW B oOpraHax

JKHUBOTHBIX U YE€JIOBCKA

Oprasbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMK OPTaHOB U CUCTEM OPraHOB.
Omopa Tema opranu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbII 1 BHyTpeHHHH cKeneT. CTPOEHUE W TUIIBI COCIUHEHUS
KOCTEH.

JIBM>KEHHME MHOIOKJISTOUYHBIX JKUBOTHBIX. IlumTanue »XuUBOTHBIX. IIuTanme
MMO3BOHOYHBIX )XKMBOTHBIX. J[pIxanue kuBoTHBIX. KoxkHOe nbixanue. XKaGepHoe
M JIETOYHOE JbIXaHUE.

JIpIXxaHue TMO3BOHOYHBIX KUBOTHBIX. DBOJIOLHMOHHOE YCIIOKHEHUE CTPOEHUS

JIETKUX TTO3BOHOYHBIX KUBOTHBIX. /pIXaTelbHas CHCTEMa YejioBeKa. MexaHu3Mm
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BeHTWISIIMKM JIETKUX Y MTUI] M MICKONMUTAIONMX. TpaHCHOPT BEHIECTB Yy
OpraHu3MoB. TpaHCIIOPT BEUIECTB Y XUBOTHBIX. KpoBeHOCHas cuctema u eé
opranel. KpoBeHOCHas  cucTeMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIICHUs. DBOJIOIUOHHBIC YCJIOXHEHUSI CTPOCHHUS KPOBEHOCHOMU
CUCTEMBI TT0O3BOHOYHBIX KHBOTHBIX. BeIenenue y opranu3MoB. Beiienenue y
*UBOTHBIX. CokparuTenbHble Bakyonu. Opransl BbieneHUs. CBsi3b MOJIOCTH
TeJIa ¢ KPOBEHOCHOH M BBIJICJINTEIILHOW CUCTEMaMU. BhiieieHue y Mo3BOHOYHBIX
KHBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX
MIPOU3BOTHBIC.

PazpakuMOCTh U peryJisius y OpraHu3MOB. Pa3paxuMocTh y 0JTHOKICTOYHBIX
opranu3zMoB. Takcucel. Pa3zmpakMMoCTh W peryysiius y MHOTOKJICTOYHBIX
pactenuii. PocToBbIe BellecTBa U MX 3HAUYCHUE.

HepBHas cuctema u pedieKTopHas PEryJIsiiis y MHOTOKJICTOYHBIX JKUBOTHBIX.
HepBHast cucrema u e€ oTnenbl. DBONIONHMOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOI CUCTEMBI Y )KHBOTHBIX.

Pa3paborka anroputmMoB u mporpamm it 3Q¢eKTUBHON (HYHKIHMOHATBHOM
AQHHOTAIlMd  TEHOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  METa0OJIOMOB

MHKPOOPTraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4eoBeKa U €ro 310pOBbE

OpraHsl ¥ CUCTEMBI OpraHoB uesoBeka. OT/1esbl TOJIOBHOTO MO3Ta TO3BOHOYHBIX
KHUBOTHBIX. Pednexc u peduekropHas nyra. be3yciaoBHble M yCIOBHBIE
peduiexcel. ['ymMopanbHas peryniduuss M 3HJIOKpUHHAs CHUCTeMa >KUBOTHBIX U
yesoBeka. JKenesbl S9HIOKPUHHOM CUCTEMBI M MX TOPMOHBI. JIeiCTBHE TOPMOHOB.
B3aumocBsI3p HEpBHON M 3HIOKPUHHOHM cucteM. ['unoranamo-runoduzapHas

cucrema. Pednexc u pedaextopHas ayra. beaycioBHble U yCIOBHBIE pedIeKChl

3amura opranusma ot 6one3neld. IMmyHHas cucreMa denoBeka. KiaeTounsrit u
TYMOpaJIbHBIA MMMYHHUTET. Bpokn€HHbIN, npuoOpeTéHHbIN cnenuduyeckuit
uMMyHHUTET. Teopust KJIOHaNbHO-ceNeKTUBHOrO ummyHurtera (I1.DOpnux,
®.M.bepner, C.Toneraa). BocmanutenbHbie OTBETHI OpPTraHW3MOB. Poib
BPOKIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00IeBaHUI

KpoBenocHas cucrema u e€ opranbl. Cepaie, KpOBEHOCHBIE COCYIbI U KPOBb.
Kpyru kpoBooGpamenus. Pabota cepaia u e€ peryssius

Hpixanne 4yenoBeka. Juddysuss ra3oB dYepe3 MOBEPXHOCTh  KIETKH.
JpixarenbHas cucTeMa 4esoBeka. JlpIxaTenbHas IOBEPXHOCTb. Perynsuus
nbixaHus. JlpIxatenbHbie 00bEMBI

[MumeBapurenbHas cucrema ueiaoBeka. OTIENbl MUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapurenpHple  Keye3bl. BHYTpUIIOIOCTHOE W BHYTPUKIETOYHOE

MUIIeBapeHne
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ITokpoBsl W ux mnpousBoansie. Opranbl BbiAeneHus. [louku. CrtpoeHue u
¢byHkunonupoBanue HeppoHa. OunbTparys, CeKpeys 1 00paTHOE BCaChIBAHUE

KaK MCXaHU3MbI pa6OTBI OpraHOB BBIJICJICHUA. O6pa3OBaHI/Ie MOYH Yy YCJIOBCKA

I[BI/I)KGHI/IC YyeJIoBeKa: MblieuHas cucrema. CKeIICTHBIC MBIIIIbBI 1 UX pa60Ta.

CTpoeHME U TUIIBI COEAMHEHUS KOCTEH
Teopus sBoMIOIMKU. Pa3zBuTHe xu3HU Ha 3emiie

OpomounonHass Tteopuss Y. JlapBuHa. IIpeAnochUlKM  BO3HMKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas aedrenbHocTh Y. JlapBuHa.

JIBroKy1me Cuiibl SBONTIOIMK BUIOB 10 Y. /lapBuHy (BhICOKasi MHHTEHCHBHOCTD
Pa3MHOXKEHUSI OPraHu3MOB, HACIEJACTBEHHAas HW3MEHYMBOCTh, OOpbOa 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunteTndeckoi teopun 3Bomtouuu (CTI). HelttpansHas Teopus
sBomtonuu. CoBpeMEHHas! BOJIIOIIMOHHAS OMOJIOTHA. 3HAYECHUE YBOIOIMOHHOM

Teopur B GOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

[lomynsiust kak aJieMEHTapHas eAMHMLA HBOJOLUU. COBPEMEHHBIE METO]IbI
OLIEHKU T'€HETHUYECKOro Pa3sHOOOpa3usi U CTPYKTYpbl Momyssuuid. M3meHenue
reHooHJa MOMYJSIIMKA KaK SJIEMEHTApHOE 3BOJIIOLIMOHHOE sIBJIEHHE. 3aKOH
reHetudeckoro pasHoBecus k. Xapau, B. Baitnbepra.

DOneMeHTapHble (AKTOpBl (IBIKYIIHME CHJIBI) SBOJIONMH. MyTaIllMOHHBIN
nporecc. KomOuHatuBHas wu3MeH4YMBOCTh. Jlpeiidp reHOB — ciydaiiHble
HEHalpaBJICHHblE M3MEHEHHUS 4YacTOT ajjenedl B mnomymauusax. O¢gekt
OCHOBATEIIS. Murpanuu. WM3omsanmss  momymsiuui: reorpaguueckas
(mpocTpaHCcTBeHHas ), Orosloruueckas (penpoyKTUBHas).

EcrectBeHHbIil 0TOOp — HampaBisooumii  ¢axkrop sBomouuu. Dopmsl
€CTeCTBEHHOTO OTOOpa: JBWXKYUIMHA, CTaOMIU3UPYIOMIMN, pa3pbIBarOIIUi
(nu3pynTuBHBIN). [TonoBoit oT6Op.

[IpucnocoOaeHHOCT, ~ OPraHM3MOB ~ KaK  pe3yJbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBEHHE  NpHUCIIOCOONEHWM y  opraHu3MoB.  Apomopdo3bl U
uanoanantanuu. [Ipumeps! npucnocoOnenuit y opranu3zmMoB. OTHOCHTEIBHOCTD
MPUCTIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero kpurepun u CTpyKTypa. BupooOpa3oBaHue Kkak pe3yjbTar
MUKpPOIBOJIOIMH. M30msmms — KiroueBoil daktop BumooOpasoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIONaTpPUYECKOe (reorpaduueckoe),
CUMITaTPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJIUILUIONAN3AITHS,
ruOpuau3anyst). JnmurenbHOCTh HBOTIOLMOHHBIX IPOIIECCOB.

Mexanu3mbl (OpMHUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Posb »BOMIOIIMOHHON OMOJIOTHHU B pa3paboTKe HAyYHBIX METOJIOB COXPaHEHUS

6uropa3zHooOpasusi. MUKPOIBOMIONMS U KOABOJIOLHUS Mapa3sUTOB U MX XO35EB.
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Mexanu3mbl (OPMUPOBAHUSA YCTOMUMBOCTH K AHTUOMOTHKAM W CIIOCOOBI

00pBObI C HEl

MeTtoapl U3y4eHHs MaKpO3BOMIONHH. [[aJeoHTONOTnYeCKe METOABI U3YUCHHUS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAaHU3MOB.
buoreorpaduueckue meroas! n3ydenus sBoonni. CpaBHeHUE QIIOPHI U hayHbI
MaTepUKOB M OCTPOBOB. buoreorpapudeckue odnactu 3emian. Buabl-sHnemMuxu
U PEJIUKTBI.

OMOPHOJIOTHYECKUE M CPABHUTEIHHO-MOP(OIOrHYECKHE METObl H3Y4YEHUs
IBONIONMH. ['eHeTHUECKHEe MEXaHW3MBl SBOJIIOIMHM OHTOTEHE3a U IOSIBICHUS
SBOJIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M  aHAJOTMYHBIE OpTaHBL
PynumeHntapHble  opraHbl HW  aTaBU3MBL.  MOJIEKYJISAPHO-TEHETHUECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOABl HW3YYEHHUS  DBOJIIOIHH.
I'omosnoruunsie reHsl. COBpeMEeHHbIE METO/Ibl OCTPOSHUS (PUIIOT€HETUYECKHX
JICPEBHEB.

XPOMOCOMHBIE MyTaIlUH U IBOJIOIHSI TEHOMOB.

OOwe 3aKkOHOMEpHOCTH (MpaBuiia) 3BOJrOLMH. HeoOpaTuMocTh 3BONIOMH.

A,Z[aHTI/IBHaSI paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIOLINH

HayuHble TrumoTe3sl NpPOMCXOXAEHUS JKU3HM Ha 3emse. AOHOreHes u
naHcnepMmusd.  JloHayyHble — TPEACTABIEHUS O  3apOXKACHUHU  KU3HU
(kpeauoHu3M). ['umoresa MOCTOSHHOTO CaMO3apOXKACHMSI JKU3HU U e
onpoBepxkenue oneitaMmu  @. Penu, JI. Cnamnanunanum, JI. Ilacrepa.
IIpoucxosxaeHne >Ku3H1 1 acTpOOUOIIOTUsI.

OcHOBHBIE 3TaIlbl HeOpraHuueckoi sBostoruu. [lnanerapHas (reosoruueckas)
sBONIIOLIMSL. XHMMHYECKass HBOJIOLUSA. AOHOTEeHHBIH CHHTE3 OPraHUYECKUX
BemectB u3 Heoprannyeckux. Ombpir C. Mwmmnepa u I'. FOpu. OGpa3oBanue
nosimMepoB u3 MoHoMmepoB. KoanepBatHast runore3a A.M. Onapuna, runoresa
nepsuyHoro OynpoHa Jx. XonneitHa, reHeTnueckas rumote3a ['. Mémrepa.
Pu6o3zumsl (T. Yek) u runoresa «mupa PHK» V. I'unbepra. ®opmuposanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Hctopusa 3emnn 1 MeToasl €€ uzydeHus. Mckonaemble OpraHU4eCKUE OCTaTKH.
I'eoxponomnorus u e€ meroapl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHONOrMYecKas mKaja: 30Hbl, 3Pbl, IEPUOBL, FTOXH.

HauansHeie 3Tansl opranndeckoil 3Bomtonnd. [losBinenue n 3BOIrONMS TEPBBIX
KJIETOK. OBoJoLUs MeTaboiau3Ma. BO3HMKHOBEHHE TIEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OWOIJIEHKM KaK aHaJor TNEpBbIX Ha 3emie

coobmiecTB. CtpomatonuTsl. [IpoKkapuoThl U DyKapHOTHI.
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[Ipoucxoxaenue sykapuor (CuMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOXKICHHUE
BUpPYCOB. IIpouCXOXkJAeHHUE MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl 3BOJIIOLMU BBICHIMX pacTeHUH. OCHOBHBIE apoMOp(O3bl
pacteHuii. Bpixon pacreHui Ha cymy. IlosBieHue CHOpPOBBIX PACTEHUR H
3aBoeBaHne MMH cymd. CemeHHble pacTeHMs. lIpoucxoxkieHue LBETKOBBIX
pacTeHui.

OCHOBHBIE 3Talbl 3BOJIIOLMU KHUBOTHOro Mupa. OCHOBHBIE apoMOpP(O3bI
KHUBOTHBIX. Benackas (ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBbie xopaoBbIe KUBOTHBIE. JKU3HD B BOJIE. DBOJIIOIMS T03BOHOYHBIX.
[Ipoucxoxaenue ampuduii u pentuianii. [IpoucxoxaeHne MICKOIUTAIOIINX U
ntun. Ilpunnun kmodeBoro apomopgosa. OcBoeHHe OeCrO3BOHOYHBIMU U
[103BOHOYHBIMU KUBOTHBIMH CYIIH.

Pa3BuTHe xu3HU Ha 3eMJie 110 3paM U IIepruoaM: apxei, poTepo30H, aaeo3oHu,
Me3030, KaiHOo30M. OOmas XapakTepUCTHKa KJIUMaTa U TI'eoJOrMYeCcKHX
mpoueccoB.  IlosBneHne M pacuBeT — XapaKTEPHbIX  OPraHM3MOB.
VYrneoOpa3zoBaHHe: €T0 YCIOBHS U BIMSHUE HA Ta30BbIid COCTaB aTMOC(EpHI.
MaccoBble BbBIMHUpaHUS — DKOJIOTMYECKHE KpHU3UCHI mpouuioro. [IpuumHel u
CJIEICTBUS MAcCOBBIX BBIMUpaHuil. COBpEMEHHBIN 3KOJOTUYECKUI KPU3HC, €TO

0COOEHHOCTH

Paspensl u 3agmaum anTponosornu. Metonel aHTpononorud. CTaHOBJICHHE
MIpe/ICTaBICHUH O MPOUCXO0KIeHUH yeroBeka. CoBpeMEeHHbIE HayUHbIE TEOPUU.
CxoncTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE UYeIOBEKa.
CBuzerenbcTBa  CXOACTBA  YENOBEKAa C  JKUBOTHBIMHU:  CPaBHHUTEIIBHO-
Moponorudeckue, IMOPHUOIIOTUYECKHE, (h13H0I0r0-0MOXUMHYECKHE,
nosefeHYeckne. OTiMuMsg 4YelloBeKa OT JKUBOTHBIX. I[IpsaMoxoxkzaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BuTHE roJIOBHOrO MO3ra U BTOPOU
CUTHAJIbHOW CUCTEMBI.

JBwxyume cuibl ((pakTopel) aHTporioreHesa: OMOIOTHYECKUE, COLMAJIbHBIE.
CooTHo1ieHre OMOJIOTMYECKUX M COLUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTAaJIMM AHTPOINOTreHe3da. ABCTPAJONMUTEKH — JBYHOTHE IPEIKH
monen. YenoBek yMeIbIH, IEpBbIE W3rOTOBIEHUA OpyAul Tpynaa. Yemosek
NPSIMOXOJAALINM M TepBBIA BBIXOJ JIoZe 3a mpenensl Adpuxu. Yemoek
reiaenb0epreckuii — o0IMi MPEeoK HeaHAePTaTIbCKOrO YeIOBEKa M YelloBeKa
pasymHoro. YenoBek HeaHIEPTAIbCKUI KaK BHJ JIIOJCH XOJIOJHOTO KJIMMarta.
UYenoBek pa3yMHBI COBPEMEHHOI'O THIIA, JACHUCOBCKUN YEIOBEK, OCBOCHHE
KOHTMHEHTOB 32 IpeaenamMu AQpHKH.

DBOJIIONHMST COBPEMEHHOTO 4elloBeKa. EcTecTBeHHBIN OTOOpP B MOMYJISAIMSIX

yeoBeka. MyTalmoHHBIN mporiece u noaumopdusm. [lomyasiimoHHbIe BOTHBI,
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npeti reHoB, Murparus u «3pHEeKT OCHOBATEISH B MOIMYJISIIIASIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckne packl. [lonstue o pace. bombimme pacel: eBporeouHas
(eBpasmiickasi), aBCTpallo-HErpouJHas (PKBaTOpUaAIbHAs), MOHTOJOUIHAS
(a3marcko-amepuKkaHckas). Bpems u myTu pacceneHus 4eJoBeKa IO IUIaHEeTe.
EnunctBOo dyenoBewecknx pac. HayuHas HeECOCTOSITEIBHOCTh —pacHu3Ma.
[TpucrocoOIeHHOCTh 4YeJOBEKa K Pa3HBIM YCIOBUSM OKPYXKAIOIIEH CpEIbl.
Bnusaue reorpaduveckoit cpeapl W apedida TeHOB Ha MOPQOIOTHIO U

(U3MONOTHIO YeIOBeKa
ODKOCHUCTEMEI U MMpUCymurue MM 3aKOHOMECPHOCTHU

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTUMH HayKaMHu.
Metoapl skonoruu. IloneBble HaOMOIEHUSA. ODKCIEPUMEHTbl B OKOJIOTHH:
npupoJHble U JabopaTopHble. MojenupoBaHue B 5KOJOTUM. MOHUTOPHUHT

OKpYKaroIIel CpeJibl: TOKAIbHbBIN, pErHOHANBHBIN U IN100aNbHBIH

Okonornyeckue (hakTopel U 3aKOHOMEPHOCTH uX JeictBusa. Knaccupukanms
9KOJIOTUYECKUX (DAKTOpOB: aOMOTHUYECKHE, OMOTHYECKHE, aHTPOIOTCHHBIE.
OO0mue 3aKOHOMEPHOCTH JEeHCTBUS SKojJoruueckux (axrtopos. IlpaBuio
muHumyma (K. HInpenrens, 0. JIn6ux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEHOOHMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue paxtopsl. CBeT Kak 3Kkonorndeckuil gaxrop. JlecTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OpraHu3Mbl. OKOJIOTMUYECKHUE TIpYMIIbI
pacTeHMil M >KMBOTHBIX 0 OTHOIIEHHIO K cBeTy. CHUrHanbHasi poJib CBETa.
DoTonepuoausM.

Temmneparypa kak »skojoruuyeckuii ¢akrop. JlelictBue TtemmnepaTypsl Ha
opranusmsl. [IolKkuI0TEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHocte kak oskonormueckuit ¢dakrop. Ilpucmocobnenuss pacrteHuii K
MO/I/IEpKaHuI0 BOHOTO OanmaHca. Kiaccudukaiys pacTeHH MO OTHOIEHHIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K M3MEHEHHUIO BOJTHOTO PEeXUMA.

Cpenpl oOuTaHHsI OpraHM3MOB: BOJHAs, HAa3eMHO-BO3/YIIHAs, MOYBEHHAs,
ryOMHHAass TOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. @OU3HKO-XMMUYECKHE
0COOCHHOCTH cpesi obuTaHus opraHu3MoB. [IpucrocobieHus opraHums3MoB K
KU3HU B Pa3HBIX CPEIax.

buonornueckue purmbl. BHemHue u BHyTpeHHUE puTMbl. CyTOYHBIE H
roanyHbie pUTMBL. [IpHrcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM
YCIOBUU KU3HU.

Kusznennrie Gpopmbl opranu3moB. [louarue o xu3HeHHOU (hopme. Ku3HeHHBIC

(GopMBI pacTeHUil: JepeBbsi, KYCTapPHUKH, KyCTapHUYKH, MHOTOJICTHHE TPaBHl,
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oJIHOJIeTHHUE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI,
a3poOroHTHL. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckue daxtopsl. Buasl OMOoTHUECKHX B3aUMOJEHCTBUIN: KOHKYpPEHILIHS,
XMIHUYECTBO, cUMOKO03 U ero ¢opmsl. [lapazutusm, koonepauus, MyTyalnusM,
KOMMEHCAIU3M  (KBapTHPAHTCTBO,  HaxjeOHmuecTBo).  Herpoduueckue
B3auMoJielicTBUs  (Tommyeckue, (Qopuyeckue, (adbpudeckue). 3HaUeHHE
OMOTMYECKUX B3aUMOJIECHUCTBUI Ul CYIIECTBOBAHUS OPraHU3MOB B cpele

oOuTaHus. HpI/IHHI/IH KOHKYPCHTHOI'O NCKIIFOYCHUA

DKOJIOrMYecKHe XapaKTepUCTUKU nonmyssiuuu. [lomynsiuus kak Ouosoruyeckas
cucrema. Posib HEOJHOPOAHOCTH cpelibl, pru3nUecKuX 0apbepoB U OCOOEHHOCTEH
OuoJIOTMHU BUI0B B (DOPMHUPOBAHUN IPOCTPAHCTBEHHON CTPYKTYPBI TOMYJISIIHA.
OcHOBHbIE TOKA3aTeIN MOMYJISILUUA: YUCICHHOCTb, INIOTHOCTh, BO3pacTHas U
IIOJIOBAsi CTPYKTYpPa, POKIAEMOCTb, IPHUPOCT, TEMII pOCTa, CMEPTHOCTD,
MUTpaLys.

Okojoruyeckas CTpykTypa mnomyasuud. OneHka YHCIEHHOCTU MOILYJISILIUH.
JluHamMuKa MOnmyJIsiuuyu U €€ peryssauus. buoTudecknii NOTeHIUaN MOy JISILHH.
MognenupoBanue JUHAMMKU nonyisauuu. KpuBble pocTa YHCIEHHOCTH
nonyysinv. Kpusble BbKMBaHUA. Perynsiius 4MCIEHHOCTH MOIYJISLUN: POJIb
(akTOpoB, 3aBUCAIIMX W HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJOTHMYECKHE
cTpaTteruu BUJoB (1- u K-cTpaTterumn).

Ilonatue o0 »sKkoyormueckoil Hume Buaa. Mecrooburanume. MHoromepHas
Mozenb dkosorndeckor Humm JIx.M. XarumHcona. Pazmepsl 3kosornueckon
Huwy. [ToTeHnanbHas ¥ peaan3oBaHHAs HULIN.

Bun kak cucrema nonynsuui. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE
CTpaTerMu. 3aKOHOMEPHOCTH  TIOBEIEHUS M  MUIPAlUil  JKUBOTHBIX.

Brnonornueckme naBa3zNN Jy>KCPOAHBIX BUJ0B

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBs3u MeEXIy
opraHu3mMamMu B OWOIleHO3e. DJKocHcTeMa Kak OTKpeITas cucrema (A.JDx.
Tencnu). OyHKIIMOHATBHBIE OJIOKM OPraHW3MOB B HKOCHCTEME: MPOIYLIEHTHI,
KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypoBHu. Tpoduueckue 1enu u CeTu.
Abuotnueckue 610ku 3kocucteM. [To4UBBI U Wbl B 3KOcHcTeMax. KpyroBopor
BCIICCTB U ITOTOK SHCPIUH B OSKOCUCTEME.

OCHOBHBIE TTOKa3aTeNN YKOCUCTEMBI. buoMacca u mpoayKius. DKOJIOTHIECKHE
nupaMuabl YUCCII, 61/IOM3_CCI:I H DHCPIruu.

HamnpaBneHHble 3aKOHOMEpHbBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuynble u
BTOPUYHBIE CYKIECCHUM U HMX HPUYUHBL. AHTPONOT€HHbIE BO3JCHCTBUA Ha
cykneccnn. KimmakcHoe — cooOmiectBo.  buopasHooOpazne W TOJHOTA

KPYTOBOPOTa BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.
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[IpuponHble 3KOCUCTEMBI. AHTPOIIOT€HHBIE 3KOCHCTEMBI. ATpO3KOCUCTEMA.
ArporneHos. Pazinuuns Mexay aHTpOIIOT€HHBIMU U IIPUPOIHBIMU 3KOCUCTEMAMH.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas dopa
u ¢ayna. CuHaHTponuszamusi ropojackoid ¢ayHel. buonormueckoe u
XO3SHCTBEHHOE 3HAYCHHE arpOIKOCHCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH
(hopMHUpPOBaHNS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.

[lepeHoc sHepruu 1 BEHIECTB MEX/1Yy CMEKHBIMU IKOCHCTEMaMU. Y CTOIHYHUBOCTh
OpraHM3MOB, TOMYJISIIMM W SKOCHCTEM B YCIOBUSAX €CTECTBEHHBIX H

AHTPOINOT€HHBIX BO3JCUCTBUI

buochepa — oOmeruianerapuas obonouka 3emiM, TAE CYIIECTBYET WIIH
cymiectBoBasia Jku3Hb. Yuenue B.J. Bepnanckoro o Omocdepe. OGmactu
o6uocdepsr u e€ coctas. JKnuBoe BemecTBo 6Mochephl U ero PyHKIUH.
3aKkOHOMEpPHOCTH cyiecTBoBaHus Onochepsl. OcobeHHOCTH Ounochepsl Kak
rmo0anbHOM  dKocucTeMbl. JlMHamMu4yeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB W OHMOT€OXMMHUYECKHE ILHKIBI (yriepoja, a3oTa).
PurmudHOCTS siBIIeHMIA B Onocdepe.

3onanbHOCTh OHochepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHJPA,
XBOWHBIEC JIeca, CMEIIaHHBIE W IITUPOKOJIUCTBEHHBIC JIECa, CTEMH, CAaBaHHBI,
MyCTBIHM, TPONHYECKUE Jieca, BBICOKOTOPhS. Kimmar, pacTUTeNbHBIA W
KHUBOTHBIA MHp OMOMOB CYIIIH.

CrpykTypa U (QyHKIMS KHUBBIX CUCTEM, OLIEHKA MX PECYpCHOTO MOTEHLIHANa U

o6unochepHbIX PYHKIMHA

DKosornyeckre KpU3uchl U X Npu4YMHbL. Bo3aelicTBue yenoBeka Ha 6uochepy.
3arpsi3HeHue BO3yIIHOM cpepl. OXpaHa Bo3yxa. 3arpsi3sHEHUE BOJIHON CPEIbI.
Oxpana BOIHBIX pecypcoB. Paspymenue moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIA W KUBOTHBIA Mup. OxpaHa
PacTUTENLHOTO M KUBOTHOTO MUpa. OCHOBHBIC NMPHHIIUIBI OXPAHbI TPUPOJIBI.
Kpacupie xnuru. Ocobo oxpansemble npupognsie tepputopun (OOIIT).
Bortannyeckue caspl U 30010TMYECKHE TAPKH.

OCHOBHBIE TNPUHIMIIEI YCTOWYMBOI'O PA3BUTUS YENOBEYECTBA M MPHUPOIBL.
PammonanbHOE  TIPHUPOAOMNONB30BAHWE ¥ COXPaHEHHE  OMOJIOTMYECKOTO

pazHooOpa3zus 3emin
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