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MHHOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMy mpenmetry «buonorus» (manee - Ouosorus) Ha
ypOBHE cpeqHero obmero obpasoBanusi pa3zpaboraHa Ha ocHoBe DenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHHUH (enepanbHoil paboueld mporpaMMbl BOCIIUTAHHUS.

Cormacao monoxenusim ®I'OC COO mnpodunbHbIe y4eOHBIE TPEAMETHI,
u3ydaeMble Ha YIIIYOJIEHHOM YpOBHE, SABISIIOTCS criocoOom auddepeHmanuu
oOy4yeHHs Ha ypOBHE CpelHero oluiero oOpa3oBaHUsS U TMPU3BaHBI 00€CTICUUTH
MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM, CpeAHUM OOIIUM, CpEeIHUM
npo¢eCCUOHANIBHBIM U BBICIIMM 00pa3oBaHUEM. B TO ke BpeMsl KaXKIbIi U3 3THX
y4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPUEHTUPOBAH Ha MPUOPHUTETHOE pEIICHUE
o0pa3oBaTeNbHbIX, BOCHUTATENBHBIX M PA3BUBAIOIIUX 3a7a4, CBS3aHHBIX C
npodopueHTanueit o0y4armmuxcs U CTUMYJIMPOBAaHUEM MHTEpEeca K KOHKPETHOU
00JIacTM HAy4YHOT'O 3HAHUA, CBSI3aHHOTO C OMOJOTHEH, MEAUIIMHOMN, DKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM WJIM BOEHHBIM JI€JIOM.

[Iporpamma mo yueOHOMY mpenmetry «buosorus» maét mpeacTaBlieHHE O
Henu M 3ajadax u3ydeHus: yueOHoro mnpenmera «buonorus» Ha yriyOn€éHHOM
YpOBHE, omnpeaeseT o0s3aTebHoe (MHBapUaHTHOE) IPEAMETHOE COACpIKaHUE, €ro
CTPYKTypUpOBaHUE MO pasjielaM U TeMaM, paclpeliesieHue I0 Kjaccam,
PEKOMEHAYET MOCJIEN0BATEIbHOCTh H3YyUYECHHUS YYEOHOro Marepualia ¢ y4E€TOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTUKH Y4eOHOro Tmpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuaromuxcsi. B mnporpamme mo Ouonoruu
peanu3oBaH MPUHIMIT MPEEMCTBEHHOCTH C HM3y4YCHHUEM OHOJIOTUHM Ha YpPOBHE
OCHOBHOro  oOmero oOpa3oBaHus, Onarogapss 4eMy MOpOCMaTpUBAETCSA
HaIllpaBJIICHHOCTh ~HAa  MOCIEAYyIONIee pa3BUTHE  OHOJIOTMYECKUX  3HAHUI,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOTO MBIIIJICHUsI, TPEACTaBICHUM O 370pOBOM 00pas3e >KW3HHU, Ha
BOCIIUTAaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXkaromeu mnpupoaHoit cpene. B
nporpaMMe Mo OHMOJIOTMM TaKXe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro MpeaMera
«buonorusi»y B peanmmzanuu  TpeboBanmit DPI'OC COO k mnIaHUPYEMbIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEJAMETHBIM pe3yJibTaTaM OOyuYeHUsS U B
GbopMUpPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IIO3HABATEIbHOU  JCSATEILHOCTH
0o0yyYaromuxcsi MO0 OCBOCHUIO COJIEpXKaHUsSI OHOJIOTMYECKOro o0pa3oBaHUsI Ha
YPOBHE CpeHero o01ero 0opa3oBaHusl.

VYuebnniii npeamer «buonorus» Ha ypoBHE cpeaHero oOIiero oopa3zoBaHuUs
3aBepiiaer Ouoyioruuyeckoe oOpa3oBaHWE B IIKOJE W OPUEHTHPOBAH Ha
pacuidpeHue W yriayOJieHHe 3HaHUN O0O0Yy4aroIIuXxcsi O KUBOW MPUPOE, OCHOBAX



MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTMH, SMOPHOJOTMHM M OHOJOTHMU PpPa3BUTHA,
TE€HETUKH, CEIEKLINN, OMOTEXHOJIOIMH, SBOTOLUOHHOIO YUYEHHUS U SKOJIOTHH.

N3yyenne yueOHoro mnpeamera «buonorus» Ha yriayOGleHHOM YpOBHE
OPUEHTHUPOBAHO HA MOJrOTOBKY OOYYAIOMIMXCA K MOCIEAYIONIEMY MOJIYYSHHUIO
OuoJIorM4eckoro  oOpa3oBaHuUs B By3aX M OpraHM3alusIX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusa. OCHOBY €ro Colepk aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX HpPU H3YYEHUU  OOYYaAIOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3/esioB OMOJIOTMA Ha YPOBHE OCHOBHOI'O
obmero o6pazoBanus, B 10—-11 kiaccax »Tu 3HaHMS TOJIY4YarOT pa3BuUTHE. Tak,
paciMpeHbl U yriayOsjeHbl OHOJOTMYECKHE 3HAaHMUS O PACTEHHSX, >KHUBOTHBIX,
rpubax, OakTepusX, OpPraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTENBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPble MOXHO HCIOJIb30BaTh KaK OPUEHTHPHI JJI MOCIEAYIOIIEro
BbIOOpa mnpodeccuu. Bo3mokHa Takke HMHTErpanusi OUOJOTMYECKUX 3HAHHWM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYYEHHBIMH OOYYAIOIIMMUCS MPU HU3YYEHUU
(GU3MKH, XUMHH, Teorpaduu U MAaTEMaTUKH.

CtpykTypa mporpammbl 1o yudeOHomy mpeamery "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBII M 3BOJIIOIMOHHBIA TMOAXOABl K HM3YYEHHIO OHOJIOTHUU.
CoryacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE JJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliu, IBOJIIOIMU OPraHUYECKOr0 MHpa Ha 3eMJle,
COXpaHEHHs OuoJormuyeckoro paszHooOpasus miaHetsl. Tak, B 10 kmacce
U3y4al0TCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJOTMH, SMOPUOJIOTMU U
OMOJIOTUU PA3BUTUSI, TEHETUKU W CEJIEKIUU, OMOTEXHOJOTUH U CHUHTETUYECKOU
OMOJIOTHH, AKTyaJIM3UPYIOTCS 3HAHMS OOydYaroIMXCsi MO OOTaHUKE, 300JI0THUH,
aHaToMuu, Qusnonoruu uenmoBeka. B 11 kmacce u3ydaroTCs 3BOJIIOLMOHHOE
y4eHHUe, OCHOBBI SKOJIOTHH U yueHHue 0 buocdepe.

VYyebuniii mnpeamer «buonorus» mpuszBaH  00ecleuUTh  OCBOCHHUE
o0y4JaronmMucs: OMOJOTUYECKUX TEOPUN U 3aKOHOB, UAEH, MPUHIUIIOB U MPABUI,
JIEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOTI000pa3sMM M OCOOEHHOCTAX KIIETKH, OpPraHu3Ma, MOMyJIsLuUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, MIPUKIIAIHBIX ACTIEKTaX OMOJIOTMYeCKUX 3HaHu. J{iis
pa3BUTHS M TOJAJEPKaHUS HMHTEepeca OOydaromuxcsd K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKAHUM IPOrPaMMBbI
no OMOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM HWHOW o00yiacTu OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4EHBIX B pEIlICHUE BAKHEHUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEeM.

[enp n3yuenus yueOHoro npeamera «buosnorusy Ha yriry0JIEHHOM YpOBHE —
OBJIaJICHHEe  OOYyYAarONIMMHUCS  3HAaHUAMH O  CTPYKTYPHO-(QPYHKIMOHAIBHOU



OpraHM3allud KUBBIX CHCTEM pa3HOTO paHra U MPUOOpPEeTEeHHWE YMEHUU
WCIIOJIB30BATh OTH 3HaHUS B (HOPMHUPOBAHUM MHTEpEca K OMpeAeIEHHON 00yacTu
npoecCHOoHanbHON NIeATeTbHOCTH, CBSI3aHHOW C OHOJIOTHEHW, WM K BBIOOpPY
y4eOHOTO 3aBEeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JocTmxkeHnue 1enu u3ydeHuss ydyeOHoro mpeamera «buosorus» Ha
yIIIyOJIEHHOM YPOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3aa4:

OCBOCHHE O0YYaIONUMHUCS CHUCTEMbI OMOJIOTHYECKUX 3HAHHMI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBuiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUHU, MHOIroo0pa3uv M OCOOCHHOCTSIX OWOJOTMUECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MOy, BUJ, OMOTeoleH03, Ornocdepa); 0 BBIAAIOIIUXCA OTKPBITUSIX
Y COBPEMEHHBIX MCCIICIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaromIMXCS C METOJAAMH TO3HAHUS >KHUBOW MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMUd  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOU U
KJIETOYHOU OMOJIOTMH, SMOPUOTIOTUH ¥ OMOJIOTHH PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTUM W CUHTETUYCCKON OWOJOTHH, TMaJICOHTOJIOTHH, JKOJIOTHH);
METO/IaMH CAMOCTOSITEILHOTO TIPOBEJCHUS OHOJIOTHYECKUX HCCIEOBAaHUN B
nabopatopun W B npupojae (HaOmoAeHHE, U3MEPEHHE, SKCIEPUMEHT,
MOJETUPOBaHUE);

OBJaJCHUE OOYYaIOUIMMUCS  YMEHUSIMH: CaMOCTOSITEJIbHO  HAXOJIUTh,
aHATM3UPOBATh M HCIIOJIB30BAaTh OHMOJOTHYECKYI0 WH(OOPMAIUIO; TMOJIB30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLUAIbHO-3KOHOMHUYECKMMH U  3KOJOTUYECKUMHU
npoOJjieMaMu 4YEJIOBEUECTBA; OIEHMBATh TOCJEACTBUS CBOEH JESITEIHHOCTH IO
OTHOIIICHUIO K OKpY’Kalolled NpUpPOTHON cpese, COOCTBEHHOMY 3/I0POBBIO U
3JI0POBBI0  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTh U COOJIONATh  MEPBI
npouiiakTUKU WHGEKITMOHHBIX 3a00JIeBaHUi, TIpaBUiIa MOBEJICHUS B NIPUPOJAE U
oOecrieueHnss 6€30MaCHOCTH COOCTBEHHOM KM3HENESTEbHOCTH B UPE3BbIYANHBIX
CUTyallUsX MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00JIACTH OHOJIOTHH;

pa3BUTHE Y 00YyYarONINXCSI MHTEIUICKTYIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B IIpoOIleCCe 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSAMH KM COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OWOJIOTMH, pellaeMbIMH €10 MpoOJIeMaMH, METO0JIOTuen
OMOJIOTMYECKOT0 UCCIICIOBAHMS, IPOBEACHUS HKCIIEPUMEHTATIBLHBIX UCCIICI0BaHUH,
pereHus: OMOJIOTMYECKUX 3a/iad, MOJCIUPOBAHUSA OHOJOTUYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHUE Y 00yYarolUXcsl [IEHHOCTHOI'O OTHOIIEHUS K KUBOW MPHUPOJE B
L[EJIOM U K OTJICJIbHBIM €€ 00BbEKTaM U SIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTUUECKOM,



TCHETUYECKOW TPAaMOTHOCTH, OOIIEH KYJIbTYpPHI TIOBEICHHS B IPUPO/IC; MHTETPAIIAN
€CTECTBEHHO-HAYYHBIX 3HAHWM;

npuoOpeTeHre  OO0ydJaloIMMHUCS  KOMIIETEHTHOCTH B PAIlOHAIHLHOM
IPUPOAOIONIb30BaHUN (COOMIO/IEHNE TpaBUi IOBEIECHUS B MPHUPOJIE, OXPaHbl
BUJIOB, SKOCUCTEM, OMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI M 3/I0POBBS
OKpyXaromux Joaer (cobmogeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUI,
obOecrieueHrne OE30MACHOCTH JKU3HEACSITEIIbHOCTH B YPE3BBIYAMHBIX CHTYaIHX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B MMOBCEIHEBHOM KU3HU;

CO3/IaHMe  YCIOBHM  JUIsl  OCO3HAaHHOTO  BEIOOpa  OOyYarOIIUMUCS
VH]IUBUTyaJIbHOU oOpa3zoBaTeabHON TPaeKTOPHH, crocoOCTBYOIIEH
NOCIIeyIoeMy TPO(ECCHOHATFHOMY CaMOOTIPEICICHHIO, B COOTBETCTBHUH C
WHIMBUYAIbHBIMU UHTEPECAMH U MIOTPEOHOCTSAMHU PETHOHA.

OO61iee yKca0 YacoB, OTBEACHHBIX HAa M3yYeHHE OMOJIOTUU Ha yTiyOJIEHHOM
ypOBHE cpeaHero obiero odpazoBanusi, coctasiser 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEJEIO).

Ot6op opraHu3anOHHBIX (OPM, METOJIOB M CPEACTB OOyYeHHUS OHOJIOTHH
OCYIIECTBJISIETCS ¢ YUETOM CHenu(UKU ero COoJEp)KaHUs W HAMpaBJIEHHOCTH Ha
NpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUs B OpraHU3alUsAX  CPEIHEro
poeCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTENBHBIM YCIOBHEM MPU 00yUYEHHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SBJISIETCSl TIPOBENICHUE JIA0OPATOPHBIX M TpaKTUYecKux padbor. Takke ydactue
oOy4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-MCCIIEA0BATENBCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS yIUTEIEeM Ha OCHOBE MMEIOIITUXCS MaTepHUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHM.



COILEPKAHUE OBYUEHUA
10 KVIACC

ConepxaHve TporpaMMbl, BBIACICHHOE A)PCU60M, HE BXOIUT B MPOBEPKY
rocyaapctBeHHoM uroropou arrectanuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemenHast OMOJOTHS — KOMIUJIEKCHasi Hayka. KpaTkasi ucTopusi pa3BUTHUS
Owonornu.  buomormdyeckue HAYKM M HM3yYaeMble MMH  TPOOJIEMBI.
@dyHIaMEHTaIbHbIE, NPUKIATHbIE W TOUCKOBBIE HAyYHBIE HWCCIEIOBAHUS B
OMOJIOTHH.

3HayeHue Ouonoruv B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbsl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosnorueil. 3HaueHue OHUOJIOTUM B
MPAKTUUYECKON JIESITEIbHOCTH YEJIOBEKA: MEJUIIMHE, CEIbCKOM  XO3SIICTBE,
MPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorensb, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [lapBus,
V. T'apsei, I'. Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, 1. 1. Meunnkos, H. W.
Basumnos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabnmuupbl 1 cxembl: «CBsi3b OMOJIOTMH C JIpYruMu Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3yYeHHUE

JKuBbie cucTeMbl Kak mOpeaMeT u3ydeHus Ouosioruu. CBOMCTBAa KUBBIX
CUCTEM: €IMHCTBO XUMHUYECKOIO COCTaBa, MJUCKPETHOCTb M IIEJIOCTHOCTb,
CIOKHOCTb UM YIOPSAOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, UI3MEHUYUBOCTh, POCT U PA3BUTHE.

YpOoBHM oOpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KJIETOYHBIH,
TKAQHEBBLIN, OpraHU3MEHHBIMH, MOIYJISILIMOHHO-BUI0BOM, AKOCHUCTEMHBIM
(buoreoneHoTuyeckuit), OmochepHuiii. Ilporecchl, TPOUCXOIANINE B IKUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKU >KUBOTO. KHW3Hb Kak (Gopma CyIIECTBOBAHUS
Marepuu. Hayku, nzyqaroiine >kMBbl€ CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3AIUY.

N3yuenue xuBbIXx cucreM. Metonpl Omosiornueckoil Hayku. HaOmronenue,
U3MEPEHUE, IKCIEPUMEHT, cUCTeMaTu3alus, Metaananus. [lousatue o 3aBucuMoON 1
HE3aBUCMMOUW TniepeMeHHOU. [lnanumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BBIOOPKU M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux JaHHbIX. ONEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTatoB. [lpUuuHBI HUCKaXKEHUST pPe3yibTaTOB »HKcnepumeHTa. I[lonstue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU KU3HW», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npuposib», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBbI
OpraHoB 4yejoBeueckoro opranusmay, «buoreonenos», «buocdepa», «Metoab
U3y4EHUs )KUBOU IPUPOIBD».

OGopynoBanue:  jaboparopHoe  oOOpynOBaHME Uil  MPOBEICHUS
HaOII0JICHUM, U3MEPEHH, SKCIIEPUMEHTOB.

IIpakTuueckas padora «lcnonp30BaHUE pa3IUYHBIX METOAOB MpPH
V3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. buosiorust KjieTku

Kinerka — cTpyKTypHO-QYHKUMOHaJIbHAs e€auHULA kuBoro. Mcropus
oTKpbITUA KiIeTKu. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. HlIneiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM M KJIETOYHOM  OWMOJIOTMM:  MUKpPOCKOMUS,
xpomartorpadus, 31eKTpodope3, METoI MEUEHBIX aToMoOB, Au(depeHnnaIbHOe
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. ZAzyuenue @ urcuposanubix
Kremox. DNEKTPOHHAST MUKPOCKONUS. AOHPOKAIbHAA MUKPOCKONUA. BumaibHoe
(MPUNCUSHEHHOE) USVHEHUE KIENIOK.

JdemoHcTpanumn

[Toptpetsi: P. I'yk, A. Jleenryk, T. llIsann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DNEKTPOHHBIA MHKPOCKOID,
«Hctopus pa3BUTHSA METOAOB MUKPOCKOTTHI.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTnueckas padora «l3yueHue MeETONOB KJIETOYHON OUOIOTUU
(xpomartorpadus, aekTpodope3, auddepeHuanpLHoe eHTPUGYTUpOBaHUE,
[ILIP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKU

XUMHAUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponb Kak pacTBOpUTENs, peareHTa, y4acTU€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OHUOJOrHYecKas
poJib. Posib KATHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BenlecTBa KIETKH. buosiormueckue mnoauMepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 06enkoB. CTpYKTyphl OenkoBoi Mosekynbl. [lepBuunas
CTpyKTypa Oejnka, MHenTHAHas CBs3b. BTopuuHas, TpeTu4yHas, 4YeTBEpTUYHAs
cTpyktypsl. Jlenarypamus. CpoiictBa OenkoB. Kraccudukanuss Oenkos.
buonornueckue pyHKmu O€NKOB. //puornsi.



YraeBoasl. MoHOCaxapuabl, AMCaXapuibl, OJIMTOCAXapUIAbl U TOJIUCAXaPUIBIL.
O0mmii 1aH CTpoeHHsT U (PUBHKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckre GyHKIMH YTIIEBOIOB.

Jlunuapl. M'aapodunbHO-rHApOGOOHBIE CBOMcTBa. Kitaccudukaiys TUIuI0B.
Tpurnunepunabl, QocPoaunuasl, BOCKH, cTepounbl. buonoruueckue ¢QyHKUUU
aunuaoB. OOLme cBONCTBAa OMOJIOTMUECKMX MEMOpaH — TEKYy4eCThb, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJTYTIPOHUIIAEMOCTb.

Hyxkneunnoseie kucnorsl. JJHK um PHK. CtpoeHne HyKJIEMHOBBIX KHCIIOT.
Hyxneotuasl. Ilpunuun xommuiementapuoctu. Ilpasuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanbk. MectonaxoxjaeHue u ouonornueckue gpynkuuun JTHK.
Buner PHK. ®ynkuuun PHK B kieTke.

Crpoenne monekyiabl AT®. Makpospruueckue cBszu B MoJekyie ATO.
buonornueckue Ppynknun ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
KIeTKe. pyeue uyxreosuompugocgams: (H7@). Cexenupoanue JIHK.
Memooder ceromuxi, mpancKpunmomMurt, npomeoMuKu.

CtpykTypHast OUOJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHUE HCCICIOBAHUS
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYpPHl OWOMONEKYN. AModeruposarie
CIPVKIPEL U QVHKYUL OUOMOTEKVI U UX KOMIIEKCOE. Komnowomepnoiil ousain u
OPEAHUYECKUU CUHINES OUOMOLEKV U UX HENPUPOOHBIX GHATOOE.

JdemoHcTpanumn

[Toptpetsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yuikunc, P. @pankiuH,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «Pacripenenenue XUMHUYECKUMX 3JEMEHTOB B HEXKHBOU
npupojie», «PacrnpeneineHne XuMUIECKUX JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuiper u cxembl: «lleproguueckass TabnuIIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue MoJIeKyJibl BOJbI», «BelllecTtBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb, «CTpOeHHE MOJIEKYII
yraeBofoBy, «CTpoeHHe MOJEeKyd JUNUI0B», «HyKIenHOBbIE KHCIOTBI»,
«Ctpoenue monekyasl ATD».

OO6opymoBanue: XUMHYECKAs TIOCya U 000pyA0BaHHUE.

JladopaTopHasi padora «O0HapykeHHE OCIIKOB C TTOMOIIBIO KaYeCTBEHHBIX
peaKuii».

JlaGoparopHasi padora «VccinenoBanue HyKJIEMHOBBIX KHCIIOT, BBIICICHHBIX
U3 KJIETOK Pa3InYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue U pyHKIMH KJICTKH

Tumel KIETOK: 3yKapuoTHYecKas W Mpokapuotuyeckas. CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUs KIETKH.



CrtpoeHue npokapruoTuueckol kietku. Kiierounas creHka OakTtepuit u apxei.
Oco0OeHHOCTH CTpOEHUs TeTepOoTPOPHON U aBTOTPOGHOM MPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crtpoenue u GpyHKIIMOHUPOBAHUE dyKapUOTHUECKOU KiteTku. [Ima3marnueckas
MeMmOpaHa (mazmaniemma). CTpyKTypa muia3MaTudeckoi memOpaHbl. Tpancmopt
BELLIECTB Yepe3 IJIa3MaTHUYECKy0 MEMOpaHy: NacCUBHbIN (Iudy3usi, odneryéHnas
muddy3us), aKTHUBHBIA (MEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Tonynponumaemocts MeMOpaHnbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, Qarouuto3. Jk3o1uTo3. Knertounas crenka. CTpykTypa U QyHKUIUU
KJIETOYHOM CTEHKU PacTeHUM, rpuOoB.

Huronna3sma. Lluto3one. Llutockener. [IBuxenne nuromiazmel. OpraHouIbl
keTkn. OHOMEMOpaHHbBIE OPTaHOUIBI KIETKH: dHAoIa3Marndeckas cethb (D11C),
anmapar [onbIKu, NH30COMBI, UX CcTpoeHWe U GyHKuuH. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHouJOB KieTKU. CTpoeHue TrpaHyJIspHOTO PETHUKYIyMa.
Mexanusm wanpaerenua oerxose ¢ F//C. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJICTOYHBIX ~ MeMmOpaH. [mankwii  (arpaHylSpHBIA)  SHAOIUIA3MATHYECKUN
petukynym. CexkperopHas GpyHkius anmapata ['onwmku. Moouguxayus berxos 6
annapame [ onboxcu. Copmuposéxa beixoe ¢ annapame [/ orsdxcy. TpaHcnopT
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE  OpraHOWABl  KJIETKW:  MUTOXOHAPHUM,  ILJIACTUJIBIL.
Lpoucxoxncoenue mumoxornopui u niacmiuo. Cumouoeenes (K. C. Mepexwckoeckiuil,
JL Mapeyruc). Ctpoenne u (QyHKIUUW MHUTOXOHIpuN u Ttuiactun. [lepBuunsle,
BTOPUYHBIE U CIOKHBIE MIACTUABI (POTOCUHTE3UPYIOIIUX DYKAPUOT. XIIOPOILIACTHI,
XPOMOILUIACTHI, JIEMKOIIACTHI BBICIINX PACTCHUN.

HememOpanHubie opranouzbsl kieTku CTpoeHrne U (QyHKUUHA HeMeMOpaHHBIX
OpraHouI0B KJIETKHU. Pubocomsl. Lpomesrcymounvie @uUIaAMEHMNBL.
MukpobunaMenTsl. Axmuroesie  murpo@uiamenmsl.  MplIeUHbIe  KIETKU.
Axmunoesie KomMnonenmaor Hemviueynolx xrenox. MukpoTpyoouku. KnetouHbrit
neHtp. CTpoeHHME U [JABWKEHHE KIYTUKOB U pecHUYEeK. MHUKpOTpyOOUKH
muToriasmMel. LleHTpHONb. Aerxu, accoyuuposarnnsie ¢ Muxpo@puiamenmamit u
Murpompyoouxami. Momopnsie beixu.

SAnpo. O6onouka sigpa, XpOMATHH, KapUOILIa3Ma, SAPBIIIKU, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacOIOKEHUE
XpOMOCOM B HWHTeppa3HOM dnpe. Fyxpomamurn u 2cemepoxpovamur. benxu
XpOMaTUHA — TUCTOHBL. Junamura A0eprou o00ono¥xu 6 mumose. Aoepuviil
MPaAHCHOPII.

Knerounsle BkimoueHuss. CpaBHHUTENIbHAS XapAKTEPUCTUKA KIIETOK 3YKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpauumn



[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE JYKApUOTHYECKOW KIeTKm», «CTpoeHue
XKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTEIbHOM  KieTkw», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKapUOTUUECKON KIETKI.

OOGopynoBaHKe: CBETOBOM MHUKPOCKOIN, MHUKPOIpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopnass pabora «M3ydeHue CTpOEHUSI KIETOK Pa3IMYHBIX
OpTraHu3MOB).

IIpakTuyeckas padora «l3yyeHrue CBOMCTB KIETOYHON MEMOpaHbD.

JladbopaTopnass pabora «lccnepoBanue muasmoiiv3a W JAEIUIA3MOJIM3A B
PaCTUTENbHBIX KIETKaX».

IIpakTuuyeckas padora «3yueHne IBM>KEHUS UTOILIIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB U NpeBpalleHUe JHEPTUM B KJIETKe

AcCUMUIISALNS U JUCCUMIISIIIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumnbsl ooOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTEepPOTPOPHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mporeccax. OJHEpPreTuueckoe oOecrnedeHne KieTKu: mnpeBpamnieHue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIM XapakTep peakluil KIETOYHOTO
Metabonuzma. DepMeHTBhI, WX CTPOCHHE, CBONCTBA U MEXaHHU3M JICUCTBUSI.
Kodepmentsl. OTnnunst ¢epMEHTOB OT HEOPraHMYECKUX KaTalau3aTtopoB. bemku-
AKTUBATOPHI W OCNKU-UHTHOUTOPHL. 3aBUCHUMOCTH CKOPOCTH (PEPMEHTATHBHBIX
peaKIuii OT pa3IMYHbBIX (PAKTOPOB.

[lepBuuHBIl CHUHTE3 OpPraHUYECKHX BeElIECTB B KieTke. DorocuHTEs.
Anoxcueennsitl 1 OKcuceHHwlll @omocunmes ¥y oaxmepul. Ceemocobuparoyue
NUSMEHINBI U NUSMEHINB] PEAKYUOHHO20 YeHmpa. POk XIIOPOILUIACTOB B MPOLECCE
dotocunteza. CBetoBast u TeMHOBast Gasbl. Pomoovivanue, Cs, Cr u CAM-mune:
@omocunmesa. [IpolyKTUBHOCTb (hOoTOCHHTE3a. BiusHue pa3nuunbix (akTopoB Ha
CKOpocTh (porocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. Pasnoo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, KeNe300aKTepuu, CepoOAKTEPUH, BOJOPOIHBIE
OaxkTepun. 3HAYCHUE XEMOCHUHTE3a.

AHaspoOHble opranu3Mbl. Buaesl Opokenus. [IpomykTbl OposkeHHS M HX
UCIIOJIb30BaHUE 4YEJOBEKOM. AHa’poOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HE.

AspoOHBIE OpraHU3MBl. Oranbl SHEPreTUYECKOTrO oOMeHa.
[ToaroroBuTeNnbHBIN 3Tan. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buosorndyeckoe OKUCIEHUE, WU KIETOYHOE AbIXaHUe. Pojib MUTOXOHAPHII B
nporueccax onongornyeckoro okucienus. Lukinnueckue peakiuu. OKUCIUTENBHOE
bochopunupoBanue. Ixepeus memopannozo epaoiuenma npomornos. Cunmes A7



pavoma npomonnon A7D-cunmaszsr. [lperuMyiiecTBa a3poOHOT0 MyTH OOMEHa
BEIIECTB Nepes aHadpoOHbIM. D(P(HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdemoHncTpanuu

[Toprpetst: k. IIpuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 1. Murtuem, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «POTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenka», «CtpoeHue hpepMeHTa», « XeMOCHHTE3Y.

OO6opynoBaHKe: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KATAJIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMuiIa3bl WU KaTalla3bl)y.

JlabopaTtopnas pabGora «/3ydeHue (HEepMEHTATUBHOTO pACIICTICHUS
MIEPOKCH/JIa BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIIETKAX).

JladbopaTopnasi padora «CpaBHeHue mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JlabopaTtopHasi pa6oTa «CpaBHEHHE TPOTICCCOB OPOKECHUSI U TBIXAHUSD.

Tema 7. HacaeacrBeHHass uHGOpMaLMs U peau3alusa eé B KIeTKe

Peakunn matpuuHoro cuHtesa. [IpMHIMI KOMIUJIEMEHTAPHOCTU B PEAKIUAX
MaTPUYHOIO CUHTe3a. Peanuszanus HacneAcTBeHHON MHpopmanuu. [ eneTnyeckuii
KOJ, ero cBoucrBa. TpaHckpunuusa — wmarpuuHblii cuHTe3 PHK. IlpumHnmmsr
TPAHCKPUIIUMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynoix PHK 6 syxapuomuvecko xiemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnopTHeix PHK B Ouocunrtese 6enka.
VYcenoBust Ouocunteza Oenka. KoaupoBanue amuHOKUCIOT. Posib pubocom B
onocuHTe3e Oenka.

Cospenennvie npedcmasiernua o cmpoenuu ceros. Oprann3anus reHoMa y
MPOKApUOT U 3YKapuOT. Peryisiius akTUBHOCTHM T€HOB y NpokapuoT. ['mmoresa
onepoHa (®. XKaxo0, K. Mano). Morzexyiaprsie mexanusmol IKcnpeccuu ceHO8 y
ayvkapuom. FPore xpomamuna 6 pecyiayuu pabomaor cenos. Perynsiyus 0OMeHHBIX
IIPOLIECCOB B KieTKe. KileTounbIl romeocTas.

Bupycer — Hexierounbie (OpMBI )KU3HU U oOiHraTHbie napasutbl. CTpoeHue
MIPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepuodaroB. Jusnenneil yuxi
JHK-cooepxcawux eupycos, PHK-cooepocawux eupycos, bOaxmepuo@pazos.
Obpamnas mpanckpunyus, peeepnasa, UHmepasa.

Bupychbsie 3a00neBaHusi 4yenoBeka, XKUBOTHbIX, pactenuit. CITN/, COVID-
19, connanbHble U MEAUIIMHCKHE TTPOOTIEMBI.

Duoun@opmamura. UHmespayua u anaiu3 OOIbUUX MACCUB0E («bigdalay)
CHIPVKIIYDHBIX OUONOCUYECKUX OaHHbIX. [HanomexHorocul 6 Ouorocu i MEOUYUHE.
Lpocpammupyensie @yuxryiu b6eakos. Cnocobsl O0CmaskKil 1eXAPCme.



JdemoHcTpanuu

[Toptpersr: H. K. Konsuos, /. 1. IBanoBckuii.

Tabmuier u cxemsl: «brocuaTe3 Oenkay, «I'eHeTHYeCKni Koy, «Bupyche»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3naHue MOJICIIN BUPYCA».

Tema 8. 7/Ku3HeHHbIN HUKJ KICTKH

Knerounslii 1uki, ero mepuoasl W perymsamus. WHTEepdaza m MHUTOS.
Oco0eHHOCTH TPOIeCCOB, MpOTEKarmuX B uHTepdase. I[loaroroBka KIeTKH K
nenenuto.  IlpecunteTwdyecknii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKUU WU
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TIEPHOIbl UHTEP(DA3bI.

Marprunbeii cunre3 JIHK — pemmkanwms. Ilpunnuner permmmkanun JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJJIEIBbHOCTD.
Mexanusm perukanuu JIHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u

TeaomMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuoTUll. JIUTJIOWAHBIA W
rariougHbelii  Habopsl  XpomocoM. ['oMonorumunsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

Jlenenue kietku — MuTo3. CTaJuyu MUTO3a U MPOUCXOSIINE B HUX MPOLECCHI.
Tuner muto3a. Kapnoknne3 u nuTokuHe3. buonornyeckoe 3HayeHUEe MUTO3a.

Perynsuus mMutoTHyeckoro nukia kietku. [Iporpammupyemasi KjaeTodHas
rudesp — anomnros.

Knerounoe smpo, xpoMocombl, (DyHKITMOHANIbHASS TEHOMUKA. Mexawnusme:
nporu@epayull, OUPPEPEHYUPOSKY, CMapenus U cuberu xiemox. «llugposéas
KIEMKAY — OUOUHPOPMAINUYECKUE MOOETU QYHKYUOHUPOBAHUA KIENIKIL.

JdemoHcTpanuu

Tabmuipl u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mutosdyn, «CtpoeHue
xpoMmocom», «Permukarus JTHK.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOIpenaparbl: «MUTO3 B KJIeTKax
KOpEIIIKa JTyKa».

JlaGoparopnass  paGora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlabopaTtopnas padora «Habmonenrne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIperapaTax)y.

Tema 9. CTpoenne 1 QyHKIIUM OPTaHU3MOB

buonornueckoe pazHooOpaszue OpPraHu3MOB. OIHOKIETOYHEIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OC00EHHOCTH CTPOEHUS U )KU3HEAEATETHHOCTH OJTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHbIE I'PUObI, OAHOKJIETOYHBIE BOAOPOCIH, IpYyrue
npotucThl. KoJIoHUANIbHBIE OPTaHU3MBL.



B3anmocCBsA3p 4YacTell MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opraoB. OpranusMm kak eauHoe nenoe. ['omeocras.

Txkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeiIbHas,
MOKPOBHAs, MPOBOJAIIAS, OCHOBHas, MexaHudeckasd. OCOOEHHOCTH CTpOEHUS,
(GyHKUUN 1 pacloNiOKEHHs TKAHEH B OpraHax pacTEHUU.

TkaHW XKMBOTHBIX M YEJOBEKAa. THIbI XKUBOTHBIX TKAaHEW: DIUTEINAJIbHAS,
COEIMHUTENbHAsA, MbIlIeyHasi, HepBHas. OcoOEHHOCTH CTpoeHHs, (YHKIUN U
PacCIIOIOKEHUA TKaHEN B OPraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble WM TI'€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMBI OPTaHOB )KMBOTHBIX U yejoBeKa. DyHKIIMHM OPraHOB U CUCTEM OPTIaHOB.

Omnopa tena opranusmoB. Kapkac pactenuid. CKelneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX >KUBOTHBIX. HapykHbli ¥ BHYTpeHHHI ckeneT. CTpoeHue u
THUITBI COETMHEHNS KOCTEM.

JIBmokeHne  opraHu3MoB.  JIBHJKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, JKTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:
TPONMU3MBbl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllevHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Iutanne opranusmoB. IlormomeHne BOABI,  YIVIEKHACIOrO Ta3a |
MUHEpPAJIbHBIX BEIIECTB pacTeHUsAMH. lIuTaHne >kMBOTHBIX. BHyTpumnosioctHoe u
BHYTPUKIIETOYHOE NUIIeBApeHUE. [IuTaHne NMO3BOHOYHBIX KUBOTHBIX. OTHENBI
NUIIEBAPUTENIBHOTO TpakTa. lIumeBapurenbHble kenessl. llnmeBapurenbHas
CHUCTEMa YEJIOBEKA.

Jlpixanue opranu3mMoB. JIpixanue pacteHuid. JIpixanue >xuBOTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOoe npixanue. /[prxarenbHas HOBEPXHOCTD.
XKabepHoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOEHUS JIETKUX IO3BOHOYHBIX KUBOTHBIX.
JIpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISUUM JIETKUX y NOTUL U
miekonuTaromux. Perymnsus apixanus. JpixatenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TPAHCIOPTHBIE CUCTEMBI PACTECHUM.
TpaHncnopT BemecTB y JKHMBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHOoCHass cuctema II03BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyrum KkpoBooOpamieHusi. DBOJIOIUOHHBIC
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepla v €€ peryisaius.

Brinenenne y opranusmoB. Beinenenuwe y pacrenuid. Beigenenwne y
KUBOTHbIX. (CoKpaTuTenbHble Bakyonu. Oprasbl BblaelieHus. DPunbTpanus,
cekpenus U o0paTHOE BCAChIBAaHHE KaK MEXaHW3Mbl paOOThl OPraHOB BbIIEICHUS.
CBsI3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIAEIUTENBHON cUCTEMaMHU. Belaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [Touku. CTtpoeHne u (pyHKIIMOHMpPOBAHUE
Hedpona. OOpa3zoBaHHe MOYH Y UEIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M UUCTHI MNPOCTEHIIMUX. 3almUTa Yy MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. Cpencrsa macCUBHOM M XUMHUYECKOM 3a1UThl. ODUTOHIUBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NIPOU3BOIHBIE.
3amura opranusma oT Oone3zHeil. IMmyHHass cuctema yenoBeka. KieTouHbli n
TYMOPQJIbHBIA UMMYHUTET. BpoxaéHHBIH U NpUOOpEeTEHHBIN crenupuIecKui
UMMYHHTET. Teopusi KiIoHaIbHO-celleKTHuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocts u  peryiasnus |y OpranusmoB. Pazmpaxumocts y
OJHOKJIETOYHBIX OPTraHU3MOB. TakcHChl. Pa3npa>kuMoCTh U peryisnus y pacTeHUM.
PocroBble BelecTBa v UX 3HAYCHUE.

HepBHas cucrema u pednexkropHas peryiduus y XUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. JBOIIOLHUOHHOE YCIOKHEHNE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJIOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Peduexc u
pednexropHas ayra. besycioBHble U yCIIOBHBIE pe(IIEKCHI.

I'ymopanbHas peryiasiuus M dHAOKPUHHAs CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenme3pl HHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3auMocBs3bp HEpBHOW U SHIOKPUHHOW cucTeM. [ umoTtamamo-runodusapHas
cucremMa.

JdeMoHcTpanuu

[Toprper: U. 11. I1aBnos.

Tabmuiplt u cxeMbl: «OIHOKJIETOUHBIE BOAOPOCHHN», «MHOTOKIETOYHBIC
Bojopocin», «baktepumn», «lIpocrelimue», «Opranbl LBETKOBBIX PACTEHHI,
«CucremMpl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuil», «KopHeBbie cuctembly, «CTpoeHue cTediisy,
«CTpoeHue JHCTOBOM IUIACTUHKW», «TKaHM KMBOTHBIX», «CKEIET 4YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplgenurenbHas cUCTEMay, «IHIAOKpUHHAsA cucTeMa», «CTpOEHHE MBIIIIbIY,
«mmynurery,  «KumiedHonosioctHeie», «Cxema  NUTaHUA  PACTECHHIN,

«KpoBeHOCHbIE CHUCTEMBbI TIO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHDY,
«Ctpoenue mnnanapum», «BHyTpeHHee cTpoeHue n0kAeBOro 4epssi», «HepBHas
cuctema poio», «HepBHas cucrema sarymkm», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MieKkonuTaromux», «HepBHas cuctema uenoBeka», «Pedaexey.



OGopynoBaHKe: CBETOBOM MMKPOCKOI, MHUKPOIpENapaTbl OJHOKJIETOUYHBIX
OpraHu3MOB, MHUKpPONpENnaparbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBBIE SK3EMIUIIPhl KOMHATHBIX PAcTEHUM, repdbapuu
pacTeHMil pa3HbBIX OTHAEJIOB, BIAXHBIE Tpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyaoBaHue sl AEMOHCTpAIMU MOYBEHHOTO ¥ BO3IYIITHOTO MUTAHUSI PACTEHUI,
pacHieTuIeHHs KpaxMalia v O€JIKOB Mo AeUcTBrEM (epMEHTOB, 000PYI0BAHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
IbIXaTENIbHBIX JBUKEHHUI, MOJIENIA TOJIOBHOTO MO3Tra Pa3jNYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHue TKaHEH PaCTCHUIN».

JlaGoparopHas padora «3ydueHue TKaHEeN )KUBOTHBIX).

JlabopaTopHasi padora «I3yueHrne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHOkeHUe M pa3BUTHE OPraHM3MOB

®opMbl pa3MHOXKEHHUS OpraHM3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buugbl  06ecrnonoro  pa3MHOXKEHHUS:  MOYKOBaHUE,  CHOPYJISAINA,
(dparmeHTanysl, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. IlosoBbie KI€TKHU, WM rameTsl. Meito3. Craauu
Mmeiio3a. [ToBenenne xpomocom B Meito3e. Kpoccunrosep. buonorndeckuii cMbICI
Melo3a M TIOJIOBOTO Ipouecca. Meno3 M ero MeCTO B JKU3HEHHOM IMKJIE
OPraHu3MOB.

[IpenzaponapiieBoe pa3Butue. ['amerorenes y ;kuBoTHBIX. [10JI0BbBIE KENE3bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMmarorene3 u ooreHe3. CTpoeHue
MIOJIOBBIX KJIETOK.

OmnonoTBopeHre W SMOpPUOHAIBLHOE pa3BUTHE KUBOTHBIX. CHoOcoOBI
OIUIOJIOTBOPEHUS: HApyKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). OMOPHONIOTUS — HayKa
0 Pa3BUTUHU OPTaHU3MOB. Mopgocernes — 0ona U3 2IaeHbIX NpooIem IMOPUOTIOSHUIL.
Konyenyua moppocernoé u moodeiu moppocernesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  apoOieHus.
SLemepmunuposantnoe u HeOEpMUHUPOBAHHOE Opobrenue. bracmyra, munsl
oracmyz. OCOOCHHOCTH JIPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIECBbIC JHUCTKU
(racTpymsinius). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3anMuoe
BIIMSHUE YacTel pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WHAYKIHA).
3aknagka TUlaHA CTPOCHHUS JKMBOTHOTO KaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha >MOpHOHAIBHOE pa3BUTHE PaA3TUYHBIX
(bhaKkTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. IlocTomMOpuoHanbHBIM Tiepuoia. Ilpsmoe u
Henpsimoe pas3BuTue. Pa3zButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bHOJIOTMYECKOE 3HAUEHHE MPSMOr0 W HEMPSMOIo



pa3BUTHUSA, UX PACHPOCTPAHEHHE B MpUpojie. TuIbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA )KUBOTHBIX U YenoBeka. CTaauu moCTIMOPHOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX U uesioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTHYECKHE TTPOIIECCHI.

Pasmuoxxenre u pasButue pacreHuid. ['ameroput m cnopodur. Meiio3 B
KU3HEHHOM IuKIe pacteHud. OOpa3zoBaHWe CHOp B IMpolecce Menosa.
l'amerorenes y pacteHuid. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOe OIIOOTBOpPEHUE Y IBETKOBLIX pacTteHuil. OOpa3oBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISIIMA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoncTpauumn

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

Tabmumel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI Oecronoro
pa3sMHOXKEHUD», «Pa3zMHOKEHHE XIJIaMHJIOMOHANb», «Pa3MHOMXEHHE SBIIICHBD»,
«Pa3MHO)XeHue ruapsy, «Menosy, «XpoMocoMmbly, «l'amerorenesy», «CTpoeHue
SIMIEKJIETKU U crepMmaro3oujia», «OCHOBHBIE CTaguu OHTOreHe3ay, «lIpsmoe u
HenpsiMoe pasBuTtue», «Pa3zButne wmaiickoro xyka», «Pa3Burue capaHum,
«Pa3Butue nATymkm», «JIBOMHOE OIUIOJOTBOPEHUE Y IBETKOBBIX PACTECHHIN,
«CtpoeHue ceMsiH OJJHOJOIBHBIX W JIBYJIOJBHBIX pACTEHUI», «KU3HEHHBIN UK
MOPCKOM KamycCTbl», «  KU3HEHHBIN LUK MXa», «  KM3HEHHBIN [IUKII TATOPOTHUKAY,
«OKW3HEHHBIN UK COCHBDY.

OO6opymoBaHKe: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKICTOK U
CIIEpPMAaTO30UI0B, MOJENb «L{MKII pa3BUTHS JIATYIIKI.

JlaGopaTopHas padora «l3ydyeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpPOITpENapaTax».

IIpakTuueckas padora «BblABI€HUE MNPU3HAKOB CXOJICTBA 3apPOBIIICH
MO3BOHOYHBIX JKMBOTHBIX).

JlaGoparopnass pab6ora «CTpoeHHE OpPraHOB PA3MHOMXEHHUS BBICIIUX
pacTeHum».

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W H3MEHYHMBOCTH
OpPraHu3MoOB

Wcropust ctaHOBNIEHUS U pa3BUTHUS TEHETUKU Kak Hayku. Pabotel I'. Mennens,
I'. e ®pusa, T. Moprana. Posib OT€UECTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKHU.
Pa6oter H. K. KonbsuioBa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko,
10. A. ®ununuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. ' OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JTOMHUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, UUCTAS JTUHUS, TUOPHUIbI, TEHOTUIT, ()EHOTHII.



OcHOBHBIE ~ METOABI  TCHETHUKHU:  THOPUIOIOTUYECKUM,  LMUTOJOTHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKUM.

JdemoHncTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. W.
BaBunoB, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel u cxembl: «MeTobl TeHETUKIWY, «CXEMbI CKPEIIUBaAHUD.

JladbopaTopHasi padora «J/Ipo3oduna Kak OOBEKT TI'EHETHYECKUX

VICCIIEIOBAHUI».
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBblii 3akoH MeHaens — 3aKOH

eIMHO00pa3us THOPUIOB TepBOTO MoKoJaeHus. [IpaBuno noMmuanpoBanus. Bropoit
3aKOH MeHaensd — 3aKOH paclLICIUIeHUs NpU3HAKOB. LluTonornueckne OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unoresa 4ucToThl raMmer.

AHanmsupyomnee ckpemnBanne. [[poMeKyTOUHbIA XapaKTep HACIECIOBAHMS.
Pacmierienne nmpru3HakoB Mpy HEMOJIHOM JTOMHUHUPOBAHUU.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJleOBaHMUs ~ TpHU3HAKOB.  lluTomornueckue  OCHOBBI  JTUTHOPUIHOTO
CKpEIIUBaHUA.

CuemienHoe HacnenoBanue npuszHakoB. Paborel T. Moprana. CuemieHHoe
HACJICIOBAHUE TI'C€HOB, HAPYILICHUE CLEIUIEHUS MEXAYy TreHaMHh. XPOMOCOMHas
TE€OpUsI HACIIEICTBEHHOCTH.

I'enernka nosia. XpoMOCOMHBIN MEXAHU3M OIpEAEIeHUs moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TeTepOraMeTHbIM IMoJ. ['eHeTuueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanne Npru3HakoB, CHEIUVIEHHBIX C ITOJIOM.

['enoTun xak nenoctHas cucreMa. [lnenorponus — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBbIN ajuienu3M. B3anMoAenCcTBUE HEaJUIEIbHBIX TI'E€HOB.
KomnnementapHocTs. Onuctas. [lonumepus.

['eHeTyeckuii KOHTPOJIb Pa3BUTHUS PACTCHUM, XMBOTHBIX M YEJIOBEKa, a
TakKe (PU3MOJIOTMYECKUX TPOIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (DYHKIIHM.
['eHeTnueckue MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aMMOJICUCTBHS «XO35WH
— Mapa3uT» U «XO3IMH — MHUKpoOHOM». ['eHeTHdeckue acnekTbl KOHTPOJIS H
W3MEHEHHUsI HaCJIeACTBEHHOU UH(OpPMAIIUY B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

[Toprpersr: I'. Menaens, T. Mopran.

Tabnuubr u cxemsl: «[lepBbiii 1 BTOpo#t 3akoHbl Mennens», «Tpetuii 3aKkoH
Meunpens», «AHanmu3upyromee ckpenuBanuey, «HemoiHoe TOMHUHHpPOBaHUEY,
«CuernyieHHOe Haclie/IoBaHWE MPU3HAKOB Y Jpo30duibl», «l'eHeThka monay,



«Kapuotun denoseka», «Kapuorun npozodunb»y, «Kapuotunm nTuiibn,
«MHOKECTBEHHBIN alllIeIn3M», «B3aumoieiicTBUE T€HOBY.

O6opymoBanue: MoOAENb IS JCMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
rUOpUIOB TIEPBOTO TOKOJICHUS U pAaclICIUIeHUs MPU3HAKOB, MOJENb s
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HAcJlEJOBAHUS MNPU3HAKOB, MOJENb JJIs
JIEMOHCTpAllUM CILEIJICHHOTO HACIEIOBaHUs IMPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTnueckas padora «/3ydyeHwe pe3yiabTaTOB  MOHOTHOPHIHOTO
CKpEUIUBaHUA Y AP030(DUITBD».

IIpakTnueckas  paGora  «l/3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeasl npu  (GopmupoBaHuM (PeHoTHUIIA.
N3MeHunBOCTh pU3HAKOB. KauecTBEHHBIE U KOJIMYECTBEHHBIE MPU3HAKU. Buel
M3MEHUYMBOCTH: HEHACIICACTBEHHAA U HACIIEICTBEHHAS.

MopaudukanrmonHas W3MEHYMBOCTh. Pomb  cpenbl B (GOpMHpPOBAHUU
MOIU(PUKAIIMOHHON M3MEHYMBOCTH. Hopma peakimu mpusHaka. BapuarmoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MoIu(HUKalmOHHOM
U3MEHUYMBOCTH.

I'eHoTunnyeckas n3MEeHUNMBOCTh. CBOKWCTBA T€EHOTUIIMYECKON N3MEHYMBOCTH.
Bupl reHOTUTTMYECKON N3MEHUYUBOCTH: KOMOWHATUBHAS, MYTAIIMOHHAS.

KomOunaTnBHasT W3MEHYHMBOCTH. MeWo03 W TOJIOBOM MpoOIecC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POIbh KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IAHUU
TEHETUYECKOT0 Pa3Ho00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTaimoHHass W3MEHYMBOCTh. BHAbl MyTalMil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBIE MyTalMHU. SInepHbie W
HUToIIa3MaTuyeckrue MyTtanuu. CoMaTUYeCKUE W MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsSI MyTanuid. MyTareHbl ¥ WX BJIUMSAHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO MpOoIEecca. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HacnencTBeHHoW u3MeHunBoct (H.W. BaBunoB). BHesnepHas M3MEHYMBOCTh U
HACJICICTBEHHOCTb.

Inuzenemuxa u INUCCHOMUKE, POTb  INUSEHEMUYECKUX DaAKINOPOE &
HACIEOOBAHUU U USMEHYUBOCHIN PEHOMUNUYECKUX NPUSHAKOE ) OPSAHUSIMOB.

JdemoHcTpanumn

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabmumet u cxeMbl:  «Buasl  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MEHYUBOCTDY, «KombunaTtuBHas U3MEHYUBOCTDHY, «Merosy,
«OmnonoTBopeHuey, «l'eHeTndeckue 3a00ieBaHUs YeIoBeKay, « Buabl MyTaiuii».



OO6opynoBaHue: XKHUBble W TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (potorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMH U3MEHINBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIMOHHON W3MEHUYMBOCTU. [locTpoeHume BapuallMOHHOTO psna U
BAPUALIMOHHON KPUBON».

IIpakTuueckass padora «Myrtauuu y Jpo3oduibl (Ha TOTOBBIX
MUKPOIIpEnaparax).

Tema 14. I'eneTuka yesoBeka

Kapuorun wyenoBexka. MexayHapoaHas IporpaMma HUCCIEOOBAaHUS TE€HOMA
yenoBeka. MeTonbl  M3Yy4E€HUsT ~TE€HETHMKH  YEJIOBEKAa: TEeHEaJOTHMYEeCKUM,
OJM3HEIIOBBIH, LIUTOTCHETUYECKUIA, MOMYJIALIMOHHO-CTAaTUCTUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHUIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YKCIIE C MOMOIIbIO
[1I[P-ananu3a. HacnenctBennbie 3a001eBaHus YyenoBeKa. | 'eHHbIe 1 XpOMOCOMHBIE
Oone3Hu denoBeka. boyie3HW ¢ HACIEACTBEHHOW MPeapacroioKeHHOCTHIO.
3HayeHuEe MEAUIMHCKON T'€HETUKHU B MPEAOTBPAIICHUN U JICUEHUH TE€HETUYECKHUX
3a0oeBaHui 4YenmoBeka. MeauKo-TeHeTuueckoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IOHSATHE «TEHETHYECKOTO Tpy3a». JTUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3HUecCKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY Karomieil cpensl. [ eneTnueckas
IIPEIPACIIONIOKEHHOCTD YEJIOBEKA K NTaTOJIOTUSIM.

JdeMoHcTpanuu

Tabnuiel 1 cxembl: «KapuoTun uenoBekay, «MeToJbl U3yUeHUs] TeHETUKU
yesjoBekay, «I'eHeTnyeckue 3a00JIeBaHUs YETTOBEKaY.

IIpakTuueckas padora «CocTaBleHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cetekniusi opraHu3MoB

JloMecTukanuss W CeleKuus. 3apoKJACHUE CEJNEKIMU U JIOMECTHUKALIMU.
VYuenue H. WM. BaBumoBa o IlenTpax mnOpoucX0oXACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHUW. Ponp ceneknum B CO3JaHUM COPTOB PACTEHUM U IMOPOJ
#*UBOTHbIX. CopT, MOpoAa, IMTaMM. 3aKOH TI'OMOJIOTUYECKHX PSJIOB B
HaclieACTBeHHOM wu3MeHunBocth H. WM. BaswioBa, ero 3HaueHue A
CEJIEKIIMOHHOM paboThI.

Meroabl ceneKIMOHHOM paboThl. M cKyccTBEHHBIM OTOOp: MacCOBbIA U
VIH/INBU1y aJIbHBIM. DTaIel KOMOMWHAIIMOHHOMN CCIICKIIUU. HUcnbrranue
IPOU3BOAMUTENEH MO TOTOMCTBY. OTOOp TO TEHOTHIY C IOMOIIBIO OICHKU
¢dbeHoTHNna MOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolbio aHanu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  padoThl.
PannanmoHHbI 1 XUMHYECKUN MyTareHe3 Kak HCTOYHUK MYTAlUN Y KyJbTYPHBIX



dbopm opranu3zmMoB. Mcmosib3oBaHME TEHOMHOTO PEIAKTUPOBAHHMS U METOJ0B
pexomOuHaHTHBIX JIHK 1151 mosmydeHnst HCXOAHOro MaTtepuaia sl CEeNeKUUU.

[Tomyuyenue MOJIUILIONIOB. BryTpusunoBas TUOpUIU3AIINSL.
bnuskopoAcTBEeHHOE — CKpelMBaHue, wWid  UHOpuAWHr.  HeponcrBenHoe
CKpelllUBaHue, WM ayTOpuauHr. 'erepo3nc u ero npuuuHbl. Mcnonap3oBaHue
rerepo3uca B cenekuumu. Otmanénnas rudpuauzauus. [Ipeononenue Oecruioaus
MEKBHIOBBIX THOPHUIOB. JIOCTIIKEHHS CEICKIINU PACTCHUN U )KUBOTHBIX. «JFerénas
PEBOTIOYUAN.

CoxpaHeHHE U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKAX  poJauWyed ISl CO3JaHUs  HOBBIX COPTOB W THOpPUJIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYDP. Zzyuenue,  COXpaweHue u — VapaereHue
CEHENMUYECKUMU PECYPCAMU CETOCKOXOSAUCINBGEHHBIX U NPOMBICTIOBHIX HCUBONHBIX &
YEIAX VIVHUICHUA CYUECTNIBVIOWIUX U CO30AHUA HOBBIX NOPOO, JTUHULU U KPOCCOE, 8
TMOM YUCKE C NPUMEHEHUEM COEPEMEHHBIX MENOO0E HAVYHBIX UCCICO08aH!U,
NEPEDOBBIX UOCH U NNEPCHEKINUCHBIX TNEXHOTOLHU.

JdemoHcTpanumn

[Toptpersi: H. U. Basunios, . B. Muuypun, I'. JI. Kapneuenxko, II. II.
Jlykssinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKISHUSI U MHOTOOOpa3usi KyJIbTYPHBIX
pacTteHuin», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOW MU3MEHYHUBOCTH,
«Metonasr cenexknumy, «OTnanénnas ruopuausanus», «MyTareHesy.

JlabopaTopHnasi padora «/3yueHue cOpTOB KyJbTYpHBIX PACTEHUN U TOPOJ
JOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «3ydueHrne METOAOB CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «lIpuBrnBKa pacTeHHI.

Ikckypceusi «OCHOBHBIE METOJIbI M JOCTHIKEHHUS CEJICKIMU PAcTeHHH W
KUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHIIHNIO, MJIEMEHHYO bepmy,
COPTOUCTIBITATENIBHBIM yYacTOK, B TEIUIMYHOE XO3SHUCTBO, B J1a0OpaTOpHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LICHTPA)».

Tema 16. buorexHo0rust 1 CHHTETHYECKast OMOJIOT U

OOBEKTHI, MCHOJb3yeMble B OHMOTEXHOJIOTHMH, — KJIETOYHBIE W TKAaHEBHIE
KYJBTYPBI, MHUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHUKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHue, TMOJIYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpoouonornyeckuii cuHTe3. OOBEKTBI MHUKPOOHOJIOTMYECKHUX
TexHosoruid. [Ipon3BoaCcTBO OenKa, aMUHOKHUCIIOT M BATAMUHOB.

Co3nanue TEXHOJIOTUH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUSI OPTaHU3MOB U UX KOMITOHEHTOB,
COJICp KAIlUX HE BCTPEUAIOIIUECS B MPUPOJE OMOCUHTETUYECKUE TTYTH.



Knerounas unxkeHepus. MeToasl KynbTypbl KIETOK M TKAaHEWM PacTEHUU U
KUBOTHbIX. Kpuobanku. ComaTtudeckass TruOpuAu3aluss W  COMATHYECKUM
sMOpuorene3. lcronp3oBaHWE TraluiONI0B B CCICKUMHM pacTeHHM. [Jozyuenie
MOHOKIOHATOHBIX aHImMumen. Hcnois306ariue MOHOKIOHAIBHBIX U NOTUKTOHATIOHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJIOTBOpEeHHE. PeKoHCTpyKIus
SMIEKIIETOK U KIOHHPOBAHUE JKUBOTHBIX. MeTOA TpaHCIUIaHTALUMU SAEP KIETOK.
Texwnonoeu 0300po6ren, KVIsMUSUPOSAHUA i MUKPOKIOHATOHOCO PASMHONCCHUA
CENCKOXOSAUCINEEHHBIX KVIBIPD.

XpoMOCOMHass W TeHHas uWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIe€Ha U
KoHcTpyupoBanue pexkomouHanTHeix JAHK. Cosodanue mpanceennsix opeanusmos.
JlocTmKeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M TI'€HHOM  HHYKECHEPHH.
DKOJIOTHYECKHE U ATHUECKUE MTPOOJIEMbl T€HHOW WHKEHEPHUH.

MenunuHckue onorexnojorur. [loctrenomHas nudpopas meaumuHa. [T1P-
JUarHocTuka. MeTaOOoJOMHBIM aHaau3, TEHOLEHTPUYECKUI aHaau3 IpoTeoMa
YEJI0BEKA ISl OLEHKM COCTOSIHHSA €ro 310poBbs. VCHOJIB30BaHHE CTBOJIOBBIX
kineTtok. TapretHas Ttepanus paka. 3D-OmonmxkeHepus s pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/1aHusl KOMILJIEKCHBIX
TKaHEl COUETaHHUEM TEXHOJOTMH TPEXMEPHOIro OMONPHUHTHUHIra M ckaddosiauHra
JUISL PEILIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEULIUHBI.

Co3aHre BEKTOPHBIX BaKIMH C IEJIbI0 OOecredeHus: KOMOMHHPOBAaHHOMN
3amuThl OT Bo3Oyautenet OPBU, ycraHoBieHHWE MONEKYJSPHBIX MEXaHHU3MOB
dbynkuuonuposanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxemsl: «Mcnoap30BaHE MUKPOOPTAHU3MOB B MPOMBIILIEHHOM
IPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I eHHast HHKEHEepUs».

JlaGopaTopnas padora «/3yueHne oObEeKTOB OMOTEXHOIOTUNY.

IIpakTHuyeckas padora «IlomyyeHne MOITOUYHOKUCIBIX TPOLYKTOBY.

JKeKypeuss  «bHOTEXHONOrMs — BaXKHEWIIAs MPOU3BOJMUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOACTBO)».

11 KJIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLNMOHHBIX NpeACTABJICHHUN B
Onosoruu

OBomtonmonHass teopust Y. JlapBuna. Ilpeanochuikvi BO3HUKHOBEHUSA
napBrHU3Ma. JKU3Hb U Hay4dHas aestenbHocTh Y. [lapBuHa.

JIBrky1ue cuiibl 3Botonnu BUAoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHUsI OpraHU3MOB, HACJIEJCTBEHHass HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIH OTOOD).



Odopmnenue cunTernueckoit Teopun »sBomtounu (CTD). HeltpanpHas
Teopust sBomonnu. CoBpeMeHHas SBOJIOIMOHHAsA  Ouonorus. 3HauyeHHE
IBOJIIOITMOHHON TEOpUH B POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, K. b. Jlamapk, 9. XK. Cent-Unep, XK.
Krosee, Y. Haprun, C. C. UerBepuxos, . 1. lImansraysen, Jx. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoit mnpupoasl (mo K. Jlunuew)y,
«Jlectnunia xuBbIX cymiecTB (mo Jlamapky)», «MexaHusm QopMUpOBaHUS
IpUCHOCOOIeHH y pacTeHuil W KuMBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MmapipyTa nyremectsus Y. lapsunay, «Haxoaku Y. lapsuna», «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoeit», «MHOTOo0OOpasue KyiabTYpHBIX (GopM
KarmycThl», «[1opoasl JOMAITHUX KUBOTHBIX», «Cxema 00pa30oBaHUsI HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXKYIIUX CHUJ 3BOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJTIOLII.

Tema 2. MUKPO3BOIIOLHSA U €€ pe3yJIbTaThl

[Tonynsiuus kKak 3A€MeHTapHas eIuHUIA BOTIONNU. COBpPEMEHHBIE METOIbI
OIICHKM TE€HETUYECKOro pa3HooOpa3us W CTPYKTypbl momyisiui. M3meHnenue
reHooHJIa TOMYJSUMUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. BaitnOepra.

OneMeHTapHbIe (DAKTOPHI (IBIKYIIME CHJIBI) SBOJIONMA. MyTalMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid TeHOB — cliydaiiHbie
HEHaIpaBJIeHHbIE U3MEHEHUS YacTOT ajljiesiel B monyasauusix. DpQexT ocHoBaTels.
Ipgexm oymorioynoco copivika. CHUNCEHUE SEHEMUYECKOSO PAIHOOOPAZUA.
npuyunsl u creocmeud. [poseienue s@pexma opeuda ceHos 6 OOIbUIUX U MATbIX

NONYIAYUAX. Murpauuu. N3osamus MOIYJISIUI: reorpaduueckas
(mpocTpaHCTBEHHAs), Ouonoruueckas (pernpoyKTUBHAS).
EctecTBeHHbIl 0TOOp — HampaBisomuil @akrop sBoiouud. DopMbl

€CTECTBEHHOT0  O0TOOpa:  JBWXKYIIMHA, CTAOMIM3UPYIOIIMHA,  pa3pbIBarOLIU
(nm3pynTuBHbIN). IlomoBoil 0TOOp. BO3HMKHOBEHME W HBONIOLUS COLUAIBHOIO
NOBEJCHUS )KMBOTHBIX.

[IpucnocoOaeHHOCT,  OpPraHU3MOB  KAaK  pe3yJbTaT  MHUKPOIBOIIOLUH.
Bo3nukHoBeHne — mpucrnocoOieHud y  opraHuzMoB.  Apomopdo3sl U
uanoanantauuu. Ilpumepsl npucnocodseHnii y opranu3mMoB: MOpP(OIOrHYeCcKue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBeneH4Yeckue.  OTHOCHUTEIBHOCTh
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuum u crpykTypa. BupooOpa3oBaHue kak pe3yibTar
MUKpO3BOIOIMU. M3omsuus — kioueBod ¢akTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHU1000pa30BaAHMUS: aJIONaTPUUIECKOe (reorpaduueckoe),



CUMIIaTPUYECKOE  (SKOJOTMYECKOE), «MTHOBEHHOE»  (MOJMIUIOUAN3ALNS,
rubpuan3anus). JmuTeasHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMHUPOBaHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.

Ponb 3BosoMOHHOM OMOJI0THHY B pa3paboTKe HAyYHBIX METOJIOB COXpaHEHUs
oropaszHooOpaszusi. MUKpPOIBOJIOIUS U KOIBOJIOIUS TMapa3uTOB M HMX XO3SEB.
Mexanu3mbl ((OPMUPOBAHHS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIOCOOBI OOPHOBI €
HEH.

JdemoHncTpanuu

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

Tabmuupl U cxembl: «MyTauuMoHHass H3MEHYUBOCThHY», «llomynsuuonHas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaiinOepray, «JBuxyine
CHJIBI 3BOJIOLUNY, «IKOJIOTHUECKas U30JSLUS MOMYJSAIUNA CeBaHCKON (operuny,
«leorpaduueckass W30JSAIMS  JIMCTBEHHMIIBI CHUOUPCKOW U JIMCTBEHHHIIBI
naypckoi», «llomyassMOHHbIE BOJHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUSL €CTeCTBEHHOTro 0TOOpa», «DopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«nnycTpuanbHelii MenaHu3M», «KuBble uckomaemelie», «[IoKkpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Duznonornueckue amantrauuny, «lIpucnocobIeHHOCT, OpraHu3MoOB U €€
OTHOCUTEIBHOCTBY, «Kputepun Bunay», «Bunbl-nBoitHukn», «CTpykTypa Buia B
npupozae», «CrocoObl BuaooOpazoBaHus», «l'eorpaduyeckoe BUI00Opa3zoBaHUE
TpEX BUIOB JAHJBIIIEH», «IKOJOTHYECKOE BHJI000PAa30BaHME BHUIOB CHUHUID,
«ITonmumouel pactenuii», «KamycTHo-peneuHblii ruopumy.

Ob6opynoBanue: repoapuu pacTeHU, KOJJIEKIIUA HACEKOMBIX, dyuena NTHUI] U
3Bepel ¢ mpuMepaMu pa3IMuHbIX TPUCTIOCOOJICHUM, Yydelia MTUI] U 3Bepei pa3HbIX
BUJIOB, repOapuu pacTeHuid OJIM3KUX BHUAOB, OOpPA30BABIIMXCA PAa3IUYHBIMU
croco0amu.

JlabopaTtopnass paGora «BrbisiBIeHHEe HW3MEHYMBOCTH Y OCOOEH OJIHOTO

BUJIA».
JladbopaTopHasi pabdora «IIpucnoco0iaeHus OpraHu3MOB U UX OTHOCUTEIbHAS
1eIeco000pa3ZHOCThY.
JlabopaTtopnas pabora «CpaBHeHHE BHJIOB IO MOPQOIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yibTAThI

Metonbsl u3ydyeHHs Makpol3Bodonuu. [laneoHTONOrHYECKHE  METOJbI
u3ydeHus: dBomoruu. llepexomupie  ¢GopMbl U (UIOTEHETUYECKUE —PSIBI
OpraHU3MOB.

buoreorpaguyeckue meTonbl u3ydeHus spoitouuu. CpaBHeHue ¢GiIopsl U
dbayHbl MaTepuKOB U OCTpoBOB. buoreorpaduueckue obiactu 3emau. Bumabi-
SHJIEMUKHU U PEJIUKTHI.



OMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJIbI U3YUEHUS
sBOMONMHU. ['eHeTHueckue MeXaHU3Mbl HBOJIONMM OHTOI€HE3a W TMOSIBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTMYHbIE  OPraHBbL.
PynumenTtapusle  opranbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHUE,
OMOXUMHUYECKUE U MAaTEMATUUECKHUE METO bl U3YUEHHUS SBOJIOIUHU. [ OMOIOTUYHbBIE
reHbl. COBpEMEHHBIE METO/Ibl TOCTPOCHUS (DUIIOT€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTalliU U SBOJIIOIUSI TEHOMOB.

OO6mume 3aKOHOMEPHOCTHU (TPaBUIIA) dBOJIOLMU. //punyin cMEHbl @DVHKYUL.
HeobOpatumocTs 3BoonMu. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLU Y.

JdemoncTpauumn

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

Tabmuiel 1 cxembl: «DHIOTeHETUUECKUN PSJ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Crerouedanby,  «Punuodputey,  «CemeHHBIE
nanopoTHuku», «buoreorpaduueckue 30HBI 3emin», «Jlpeiid) KOHTUHEHTOBY,
«Penmuktel»y, «HauyanpHble cTaaIuu 5SMOPHUOHAIIBHOTO Pa3BUTHUSA MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHb», «PyAUMEHTBI»,
«ATaBU3MBl», «XpPOMOCOMHBIE HAa0OpHI YENOBEKa W IIMMNaH3e», «laBHBIE
HaIpaBJICHUS IBOTIOIUNY, «O0ITHE 3aKOHOMEPHOCTH IBOJTFOLIUI.

OOGopynoBaHue: KOJUICKIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPraHu3MOB, MYJISI)KU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxo:kaenne u pasBuTHE KU3HA HA 3emuie

Hayunble rHmote3sl OpoOUCXOXKACHUS KWU3HU Ha 3emsie. AOWOreHe3 u
nancrnepmusi. J{oHayuHble TPEACTaBICHUS O 3aPOXKIECHUU KU3HU (KPEALIMOHU3M).
I'mnoTe3a NOCTOSIHHOTO CaMO3apOsKICHHS KU3HU U €€ onpoBepxkeHue onbitaMu O.
Penn, JI. Cnannanmanmu, JI. [Tactepa. [IporcxoxkaeHue ;u3HA U aCTPOOUOIOTHS.

OcHOBHBIC ATaIlbl HEOPTraHUYECKON ABOJIIOIUH. [InanerapHas
(reosmoruyeckas) DJBOJIONHUSA. XHUMHYECKas DJBOIIONUA. AOHOT€HHBIM CHHTE3
OopraHu4eckux BemecTB M3 Heopranuwdeckux. Ombir C. Mwmepa u I'. HOpmn.
O6pazoBanue noaumMepoB u3 MoHoMepoB. Koareparaas runote3a A. M. Omapuna,
runore3a mnepBuyHoro OynboHa JIx. XonnelHa, reHetuyeckas rumore3a [
Ménnepa. Pubosumbr (T. Yex) u rumoresa «vupa PHK» V. TI'mnbGepra.
dopmupoBaHue MeMOpaH U BO3SHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnm u Meronasl €€ wusyueHus. HckomaeMble OpraHUYeCKHe
ocratrku. ['eoxpononorus u e€ wMeroabl. OTHocuTenbHass U aOCONIOTHAs
reoxpoHosiorus. ['eoXpoHoyiornyeckas mKasua: 30Hbl, dpbl, IEPUOIbI, TOXU.

HavanbHpie sTanbl oprannyeckou sBostonuu. l[losBnenne u 3BoIHOIMSA
NEPBbIX KIETOK. DBOJIOIUA MeTa0o0n3Ma. BOZHUKHOBEHUE MEPBBIX IKOCUCTEM.



CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHajior NEPBBIX Ha 3emMie cOOOIIECTB.
Crpomatonutsl. [IpokapuoThl U 3yKapHOTHI.

[Tpoucxoxaenne 3ykapuoT (CHMOMOTEHE3). IBOIIONUOHHOE TTPOUCXOKICHUE
BUpPYCOB. IIponcxoxkaeHue MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PyII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIEC ATamnbl ABOJIONMHU BBICIIMX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pacrennii. Bpixon pacremunt Ha cymy. llosBneHue CHOpPOBBIX pacTeHUM H
3aBoeBaHue uMu cymd. CemeHHble pacTeHus. IIpoHcxokIeHHe LBETKOBBIX
pacTEHUM.

OcCHOBHBIE 3Talbl 3BOJIIOIUHU KUBOTHOrO Mupa. OCHOBHbIE apoMop(o3bl
AKUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuii B3pbIB — IMOSIBIICHUE COBPEMEHHBIX
TumoB. [lepBbie XopaoBbIe )KMBOTHBIE. JKH3HB B BOJAE. DBONIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ambubuii u pentunuit. [IpoucxoxacHUe MIICKOIUTAIONIUX H
ntul. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

Pa3Butne xu3HM Ha 3emie NO 3paM M NEpUOJaM: apXeil, MpOTepO30H,
najaeo030ii, Me3030i, KaitHo30M. O0IIast XapaKTepUCTHUKA KIIMMATa U TE€OJTOTUYECKUX
nporuieccoB. [losiBneHne n paciBeT XxapakTEPHBIX OPraHU3MOB. YTIIEOOpa3oBaHUE:
€ro yCJIOBUS U BIMSHUE Ha Tra30BbIil cocTaB aTMOC(hephl.

MaccoBble BBIMUPAHHUSL — DKOJIOTMYECKHE KPU3HCHI mponuioro. [Ipuumubel u
CJIEACTBUSI MACCOBBIX BbIMHpaHUil. COBPEMEHHBIN SKOJOTMYECKUM KPHU3HUC, €ro
ocobennoct. [Ipobrema coxpanenus 6uopasHooOpas3usi Ha 3emiie.

CoBpeMeHHas cucteMa opraHmyeckoro mupa. [IpuHnunsel Kiaccuukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKHE IPYIIIbI OPIraHU3MOB.

JdemoncTpauumn

[Toptpetsi: @. Penu, JI. Cnamnannanu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, [Tx. Xonneiin, I'. Ménnep, C. Muep, I'. FOpu.

Ta6muiel u cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apOXKICHUs Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHMYECKOW  3BOJMIOLMM»,  «l'€0XpOHOJOrHYecKas — IIKauay,
«HadvanpHble 3Tanbl OpraHUYecKoi sBoonun», «Cxema oOpa3oBaHUSI IYKapHOT
nyTéM cumoOunoreHeza», «Cucrema KuUBOM Npupoab», «CTpoeHUE BHUPYCAY,
«Apomopdo3sl  pactenuity, «Punuoputey, «OIHOKIETOUHBIE BOJOPOCIH,
«MHorokserounsie Bogopocam», «Mxm», «llamoporaukm», «l'ogocemeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHuil», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KuedHomnonocTHwe,
«IInockue YEPBUY, «UNEHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIE,
«IIpecmbikaromuecs», «lItuney», «Miekonuraromme», «Pa3Burue Xu3Hu B
apxeuckou spe», «Pa3BuTue )KU3HU B IPOTEPO30MCKOMN 3pe», «Pa3BUTHE KU3HU B



Naje030MCKON 3pey», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KHU3HU B
KaifHO30MCKOM 3pe», «CoBpeMeHHass CUCTEMa OPraHUYECKOr0 MUPay.

OGopynoBanne: repbapuu pacTeHUN PA3IUYHBIX OTACNIOB, KOJUICKITUU
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXHUX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, UydeJia NTHUIL U 3BEPEN, KOJIICKIIUN
OKAMEHEJIOCTEM, TMOJE3HbIX HCKOIMAEMbIX, MYJSDKM OPraHUYECKHMX OCTATKOB
OPraHu3MOB.

BupryanbHas naGoparopHas padora «MozaenupoBaHue onbiToB Muiuiepa—
Opu 1o wu3yueHuto aOMOTE€HHOrO CHHTE3a OPraHMYECKUX COCJUHEHUN B
NEepBUYHON aTMocdepe».

JlaGoparopHnass padora «/3ydyeHue W ONMCAaHUME HMCKOMAEMBIX OCTATKOB
JTPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUS pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «/3yueHre 0oCOOCHHOCTEM CTPOEHUS TTO3BOHOUYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxxkaeHune 4eji0BeKa — AaHTPOIOT eHe3

Paznensl 1 3aqaun aHTPONOIOTHHU. METOIBI aHTPOOJIOT U H.

CraHoBieHUE TPEACTABICHUN O IMPOUCXOXKICHUHM 4YelIOBeKa. PenurunosHeie
BO33peHUsA. COBPEMEHHBIC HAYUHbIE TEOPUHU.

CxoacTBO yenoBeka ¢ KUBOTHbIMHU. CHCTEMAaTUYECKOE MOJIOKEHUE YeTTOBEKa.
CBugerenbcTBa  CXOJACTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHHUTENBHO-
MOP(OIOTHYECKHE, AMOPHOJIOTHYECKHE, bU3M0JI0r0-0MOXUMUYECKHE,
nopejicHYecKre. OTIMYMS YETOBEKA OT XKUBOTHBIX. [IPAMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBrxymue cuiibl (hakTophl) aHTPOINOreHe3a: OUOIOTrHYEeCKre, COIUaIbHbBIE.
CooTHollleHne OMOJIOTUYECKHUX U COLIMAIbHBIX (PAKTOPOB B AHTPOIIOTEHESE.

OcHOBHBIE CTaguu aHTpornoreHeza. PaHHue yenoBekooOpa3Hble 00€3bsSHbI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHIBI — OOIIHE TMPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JoJieid. ABCTpaJONUTEKN — JBYHOTHE MPEAKH Jtojei. UenoBek yMelnblid, MepBbie
M3TOTOBJICHUS OpY UM TpyJa. YeaoBek NpsMOXOISIIIMN U TIEPBBIN BBIXO/I JIFOJECH 3a
npenensl  Adpuku.  Yenoek  reipenbOeprckuii  —  oOWMHA  MpenoK
HEaHJIEPTaJbCKOr0 YEJIOBEKAa U YEJIOBEKAa Pa3yMHOro. UenoBeK HEaHIEpPTAIbCKUN
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YelloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMmu AQpUKH.
[TaneoreneTrka U NajaeoOreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIM OTOOpP B MOMYJSLHUAX
yesjoBeka. MyTanmoHHbIN mnponiece v nonumopdusm. llonmynsiiiuoHHBIE BOJHBI,



npeiid reHoB, murpaius U «3PHEKT OCHOBATESN» B MOMYJISIUSAX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckue pacel. IloHstue o pace. bosbmme pacel: €BporeouaHast
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpUaibHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuncTtBO  4yenoBeueckux — pac.  HayuHas  HECOCTOSATENBHOCTH  pacHU3Ma.
[Ipucnoco0neHHOCTh YeNOBEKa K Pa3HBIM YCIOBUSM OKPYXAIOMEH CpEIbl.
Brnusaue reorpaduyeckoit cpenbl u apeiida reHoB Ha MOPGOIOTHIO U (PU3UOIOTHIO
YeJI0BEKA.

MexaucuuiuinHapHbie  MeToabl B (usnueckodl  (OMOJOTHYECKOMN)
AHTPOIIOJIOTUU.  ODBOJIOLMOHHAS ~ QHTPOIOJOTHS W MAJCOAHTPOMNOJIOTHUA
YEJIOBEUECKHUX TMOIMYJALMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
NccnenoBanue K03BOMIOMUN OUOTOTHYECKOTO U COIIMAILHOTO B YEJIOBEKE.

JdeMoHCcTpanuu

IToprpersr: Y. dapsun, JI. Jluku, 5. 4. Porunckuii, M. M. I'epacumos.

Tabmuis! 1 cxembl: «MeTOIbI aHTPOMOJIOTUNY, «I 0TOBHOW MO3T 4EJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YeNOBeKa M CKEJNET IIUMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbD», «/[BHXKYIIME CUIIBI AaHTPOIIOT€HE3A», « IBOJOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcTpajonuTek», «YenoBek  ymenwli», «YenoBek
NPAMOXOIAIININY, «JlenncoBckuid yenoBek» «Heanaepranpubny, « KpomaHbOHIBLY,
«IIpenku yenoBeka», « ITambl SBOJIOIUU YEIOBEKA», «Packl UelIoBEeKay.

OOGopynoBaHue: MYJBSDKM — OKaMEHEJIOCTeH, IPEIMETOB  MaTepHaIbHOM
KyJbTYphl TIPEAKOB 4YeJOBeKa, penpoaykiuu (¢potorpadun) KapTUH C
MUA(OJIOrMYECKUMU M OUOJICHCKUMH CIOKETaMH TPOUCXOXKICHUS 4YEJIOBEKa,
(doTorpadguu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0OBEKa, MOJIETh
yepena 4YejaoBeKa W 4Yepena IIMMIIAH3€, MOJIENIb KUCTH YEJIOBEKa M KHUCTH
HIMMIIaH3€, MOJAEJIH TOpPCa MPEAKOB YETIOBEKa.

JlabopaTtopnas padGora «/3ydyeHne OCOOCHHOCTEH CTpOEHUs CKeJera
YEJIOBEKA, CBSA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnuyeckas padora «/3ydyeHne 3KOJOrMYECKHUX afanTallil 4eT0BEKay.

Tema 6. Jkojormss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM € OKPY/KAKIIEeH cpeaou

3apoxxeHue U pa3BuTHe 3Kojoruu B Tpyaax A. 'ymOonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CyxkauéBa. Paznmensl u 3amaum
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Meroabl sxonorun. [loneBbie HaOMIOACHHS. DKCIEPUMEHTHI B HKOJIOTHU:
npupoAHble U JlaboparopHble. MojenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKpY>Kalollel Cpe/ibl: JIOKaIbHbIN, peTUOHAIIBHBIN U I100aIbHBIN.



3HaYeHUE DOKOJIOTMYECKHX 3HAHUW U1  YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33PEHUE KAaK OCHOBA CBS3€M 4YeJOBedecTBa ¢ npuponor. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPBI U IKOJIOTMYECKON I'PAMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu

[Hoprpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkensb, A.
Tencinu, B. H. Cykaués.

Tabmunel 1 cxeMmul: «Pa3nmensl skomorum», «MeToasl 3Komorum», «Cxema
MOHUTOPHHIA OKPY’KAIOLIEN CPEIBDY.

JlabopaTopHas padora «3yueHune METOJ0B HKOJIOTHYECKUX
VICCIICIOBAHUIY.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

Dkosorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTHYECKUX (HaKTOPOB: aOUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oo1me
3aKOHOMEPHOCTH JEHCTBUA 3Koyiornueckux ¢akropos. IIpasuno munumyma (K.
[Mnpenrens, 0. JInOux). TonepaHTHOCTh. DBpUOUMOHTHBIE W CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak dKojorumdeckuin (axrop. lelicTtBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHUE TPYMIIbI
pacTeHMiI M >KMBOTHBIX II0 OTHOIIEHUIO K cCBeTy. CHUrHaJbHas pOJIb CBETA.
doTonepuoansm.

Temneparypa kak oskonormdeckuid (axrop. [leficTBue TemmepaTypbl Ha
opranu3Msbl. [TolKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojormyeckuil (axkrtop. Ilpucnocobienus pacteHUd K
NOAJEepXKaHUIO BOJHOro OanaHca. Knaccudukanuss pacTeHUH MO OTHOIICHHUIO K
Boze. [IpucrnocoOnenust ’KUBOTHBIX K U3MEHEHUIO BOJHOT'O PEKUMA.

Cpenpl oOuTaHHs OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHAS,
rNyOMHHAasT  TOAMOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpeJl 00MTaHus opranu3moB. [IprucrnocobaeHus opraHu3MoB K )KU3HU
B Pa3HbBIX Cpeaax.

buonornueckne purmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roJInyHbie pUTMBL. [IpUCIOCOOGIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKusznennsle @opMbl opranu3zMoB. I[loHsiTue O JKU3HEHHON (QopMme.
XKuznennsie popMbl pacTeHU: AepeBbs, KyCTAPHUKU, KyCTAPHUYKU, MHOTOJIETHHE
TpaBbl, OAHOJNIETHUE TpaBbl. JKHU3HEHHbIE (OPMBI KUBOTHBIX: THIPOOMOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue dakTopsl. Busibl OnOTHYECKMX B3aUMOACHCTBUI: KOHKYPEHIUS,
XMUIIHUYECTBO, cCUMOMO3 H ero (opmel. [lapazutusm, koomnepauus, MyTyaau3M,



KOMMEHCAIU3M (KBapTUPAHTCTRBO, HaxJEeOHUYECTBO). Hetpoduueckue
B3auMoecTBUS  (Tommueckue,  (Qopuyeckue, ¢abpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAaHHS OpPraHW3MOB B Cpele
obutanus. [I[puHIUIT KOHKYPEHTHOTO UCKITIOUCHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «Ikonorudyeckue @akropb», «CBETOBOH CIEKTpPY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpPOBHbIE
XKUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOIOTHUECKHE aJanTaluu
KUBOTHBIX», «Cpenpl O0OWTaHHS OpraHuU3MOB», «buojOrMYecKkue pUTMBIY,
«Kuznennoie  Qopmbl  pacTeHuil», «KuszHeHHble  (DOPMBI  KHUBOTHBIXY,
«DKOCHUCTEMA MUPOKOJIUCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOTO Jecay, «llenn
NUTaHuS, «XHIHAYecTBO», «llapasutusm», «KoHkypeHmus», «CuMOHO03»,
«KommeHncanuzmy.

ObopynoBanue: repbdapuu pacTeHU M >KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BJIUSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIIOOMBEHIC, TCHEIIOOWBBIC U
TEHEBBIHOC/IMBbIE KOMHATHBIEC PACTEHHS, TepOApUN U KOJUICKIIUU TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dyuena MTUIl U 3Bepell, repdbapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepopuram, me30puTaM, KOMHATHBIE
pacTeHMs JaHHBIX T'PYIIN, KOJUIEKIUHU KUBOTHBIX, OOUTAIOIIMX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM pACTEHWH W OJKMBOTHBIX, OOJQJAOMINX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUU IKU3HH, repObapuu u
KOJUIEKIIUU PACTEHHM M >KUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (OPM, KOJUIEKUIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMYHbIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopnasi paGora «BbIsBI€HUE TMNPUCTIOCOOIECHUNH OPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnas pabora «BbIsBICHHE MPUCTOCOONICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUMN U3 Pa3HBIX
MECT OOUTAHUS.

Tema 8. Ikos10rMsi BUAOB M MOMYJISAUIA

DKOJIOTUYECKUE  XapaKTEPUCTHKHU MOMYJISLNY. [Homynsius Kak
ouosoruyeckas cucreMa. Poib HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
0COOCHHOCTEN OMOJOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonyysiiiuid. OCHOBHBIE TIOKa3aTeIW MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi U TMOJIOBasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIUS.

Dxoyioruyeckasi CTpykrypa nomyssiuud. OleHKa YHUCICHHOCTH TOMYJISIUY.
Juuamuka nonyisiuuu U e€ perysiius. buorudeckuil MOTEHIMAN MOMYJISIHH.



MopaenvupoBanue AMHAMUKH MOMYJISIUU. KpuBble pocTa YMCIEHHOCTH MOMYJISALUH.
KpuBble BbDkHBaHUs. Perynsnus 4YMCICHHOCTH MOMYyJSALUUN: poib (HaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKUE CTPATETHH BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKojormyeckor Hume Buaa. Mecrooburanue. MHOroMmepHas
Mozenb dkojorndueckod HumM Jx.M. XatunmHcona. Pa3zmepsl skosormueckon
Huiu. [loTeHunanbHas U peann3oBaHHAas HUILIU.

Bun kak cucrema nonynsuuid. Apeansl BUAOB. Buabsl M UX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEpPHOCTH TMOBEJICHUS M MHUIrpaluil >KUBOTHBIX. buonoruueckue
WHBA3UU Yy KEPOJIHBIX BUJIOB.

JdemoHcTpanuu

[Toprper: Ix. . XaTynHCOH.

Tabmuubl U cxembl: «IKOJOTHYECKUE XaPAKTEPUCTHKU MOMYJIALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  Homyisiuum», «Bo3pacTHble  NHpaMuabI
nonyasiuum», «CKOpPOCTh  3acelieHuss MOBEPXHOCTH 3eMJIM  Pa3IU4YHbIMU
opranu3zmammn», «Mojeib sxkosiorndeckor Humu k. M. XaTunHcoHay.

Ob6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

JlabopaTopHasi padora «IIprcnocoOneHust cCeMsiH paCTEHUN K pacCEIICHUION.

Tema 9. IKo10rus CO00IIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexnay
OopraHu3MaMu B OMOIIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHATBHbBIE
OJIOKH OpPraHu3MOB B DKOCUCTEME: MPOJIYLEHThl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetd. AOUMOTHUECKHE OJIOKU
skocucTteM. [1ouBel ¥ Wbl B 3KOcUcTEMax. KpyroBopor BelecTB U MOTOK SHEPTUU
B SKOCHCTEME.

OcHOBHBIE ~ TOKa3aTeaud  JKOCUCTEeMbl. bumomMacca u®  OpOayKUMS.
DKOJIOTMYECKHUE MUPAMHU/JIBI UUCET, OMOMACChHI U SHEPTHH.

Lunamura sxocucmem. Kamacmpo@uueckue nepecmpoury. LayKmyayui.
HanpaBiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunble U
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnumakcHoe coobiectBo. bruopaznoobdpasue u mojaHoTa KpyroBopora
BELIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.

[IpupoaHble IKOCUCTEMBL. Ixocucmems: 03€p u pex. Ixocucmemsvl Mopeu u
OKearno6. IFxocucmemsl myHOp, 1€co6, CENEH, NVCINbIHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocuctema. ArpouneHos. Pazmuuns
MEXKTy aHTPOIIOT€HHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.



Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteM. [opojackas
dbnopa u dayna. CuHaHTpomm3als TOPOACKON ¢ayHbl. buonormyeckoe u
X03STUCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOJCHCTBHI OPraHW3MOB B
IKOCUCTEMAX. Fo7b KACKAOHO2O IPPDEKMaA U BUOOE-IOUPUKAINOPOE (KIIOYEBBIX
61006) 6 @yuryuonuposarnuy xocucmenm. 1lepeHOC YHEPTUU U BEILIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISLUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzsmor  6030ellcmeus — 3ASPASHEHUN — PASHBIX — MUNOE — HA
CVOOPCAHUIMEHHOM, OPSAHUIMEHHOM, NONVIAYUOHHOM U IKOCUCINEMHOM VPOBHAX,
OCHOBBI ~ IKOTNOSUHECKOZO — HOPMUPOBAHUA — AHINPONOSEHHOCO — BO30CUCINGUA
MeTo1010THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX IKOCUCTEM.

JdeMoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuiet  u cxembl:  «Ctpykrypa  OuoneHo3a»,  «IDKocucTtema

IMIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOMHOrO jeca», «DyHKIMOHATbHBIC
IpyHmbl OPraHU3MOB B 3KocucTeMey, «KpyroBopoT BELIECTB B 3KOCHCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKas TUPAMUIA YUCEID,
«OKoyornyecKkas nupammuaa Ouomacce», «IKOJOTHYECKass MUpaMuaa YHEPTHI»,
«O0pazoBanue 6osoTay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCe
noxkapa», «9KocucTemMa 03epay, «ArpoueHos», «KpyroBopoT BemecTB M MOTOK
SHEPruu B arpoueHose», «IIpumepsl ypooskocucTem.

Ob6opynoBanue: repoapuu pacTeHU, KOJJIEKIIUA HACEKOMBIX, dyuena NTHUI] U
3Bepel, repoapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTECHHM, aKBapUyM Kak MOJIEIb
HSKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo03KOCHUCTEMBD».

JlabopaTtopnas padora «l3ydenue paszHooOpazusi MEIKUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeust «IDKCKypcHsi B TUIIUYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJOJbHBINA UM TOMMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «ODKCKypCHUsl B arpodKOCHCTEMy (Ha TMOJIE WU B TEIIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdhepa — oOmennanerapuas o0oyiouka 3emiM, A€ CYLIECTBYET WU
CyIlleCTBOBaJIa XM3Hb. Pa3BuTue mpeacraBieHuii o 6mocdepe B Tpynax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6mocheps u eé cocra. JKupoe
BellecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHusa Ouocdepsl. OcobeHHOCTH Onocdepsl Kak
rI100aIbHOM 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl



BELIECTB U OMOr€0OXUMHUYECKHUE LUKIIBI (Yraeposa, a30Ta). PUTMUYHOCTH SIBJIEHUH B
ounocpepe.

3oHanbHOCTE Omocdepnl. [lonarue o Oumome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JieCa, CMEIIAHHbIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCTBIHU, TPOMTUYECKHE JIeCa, BRICOKOTOPhA. KinuMar, pacCTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (PyHKITHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIINANA U
ounochepHbIX QyHKITHI.

JdeMoHcTpanuu

[Toptpersl: B. 1. Bepnanckuii, J. 3rocc.

Tabmuubl u cxemsl: «l'eocdepsl 3emnn», «KpyroBopor azora B HMpHUpPOAE»,
«KpyroBopoT yriepoma B mnpupojae», «KpyroBopoT KHUCIOpPOJia B MPUPOAEH,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «Kioumatudyeckue
nosica 3emnm», «TyHapay, «Talra», «Cmemannsiii jgec», «IIIMpoKoIMCTBEHHbIN
necy, «Crenby, «CaBanHay, «Ilyctoiasy, « Tponnueckuil gecy.

OO6opymoBanue: repbapun pacTEHUH pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YestoBek M OKpyKamomias cpeaa

DKOJIOTUYECKUE KpU3UChI M WX NpUYMHbBL. Bo3nelicTBue dYenoBeka Ha
ouochepy. 3arpssHeHune BoO3AYyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOJHOUW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHune KiuMara.

AHTpOIIOT€HHOE BO3JCICTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE NPHUHIUIIBI OXPAaHBI MPUPOJIBIL.
Kpacupie kHuru. Oco0o oxpansemblie mpupojansie Ttepputopun (OOIIT).
Boranuueckue caibl ¥ 300J10TUUECKUE TTAPKH.

OCHOBHBIE TPUHUUIBI YCTOWYMBOTO PA3BUTUSA YEIIOBEUECTBA M IPUPOJIBIL.
PanvonanpHOe  MpPUPOMOMNOJIB30BAHME W COXpaHEHHE  OMOJOTUYECKOIO
pazHooOpasus 3emin. OOmKME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTHU COBPEMEHHOTO KPU3UCa U €T0 BEPOSITHBIE TTOCJIEICTBUSI.

Pa3zBuTne METONOB MOHHUTOPUHIA PAa3BUTHUS OMACHBIX TEXHOTCHHBIX
OPOUECCOB. Cucmemnsie UCCIeO08anUa NEPEXoda K pecypcocoepecarwel u
KOHKVPEHIMOCNOCOOHOH IHEPSEMIUKE. DUOTIOCUYECKOE PASHOOOPAIUE U OUOPEC)PCHL.
Hayuonarensie ungopmayiuonnsie cucmemss, 0OECne Usanuue Oocmn K
ungopmayny 10 COCMOAHUIO  OMOETbHBIX  6UI0E U IKocucmem. (JCHOEbI
IKOPEAOUTUMAYUL  IKOCUCTNEM U CHOCOO0E OOpsObl ¢  OUONOBPEINCOCHUAMIL.
Pexoncmpyxyiusg MOPCKUX U HAZEMHBIX IKOCUCTIEM.

JdeMoHcTpanuu



Tabmumet W cxeMbl:  «3arpsi3HeHHE  aTMocdepb»,  «3arps3HEHHe
runpoceprsr», «3arps3Henue nouBbl», «llapHukoBwIE 3ddexT», «Ocobo
OXpaHsieMbl€ MPUPOTHBIE TEPPUTOPUN», «MoOAENTN YIIPaBIsIEMOI0 MUPAY.
Ob6opynoBanue: Qororpadpuu OXpaHsIEMbIX pacTEHUM M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHoi KHUTH pernoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOT'MX HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
oOyJaronMMucss MporpaMM CpelHero o0miero oOpa3oBaHUs: JIMYHOCTHBIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType IMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpamMMBbl 110 OMOJOTrUU
BBIJICJICHBI CIEAYIOLIUE COCTABISAIOIIME: OCO3HAHME OOYYaIOIIMMUCSA POCCHUICKON
rPaXXIAHCKON UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH
U CAMOONpPENENEeHUI0, Haruyue momusayuy K  OOy4eHUI0  OHMOJIOTHUH,
YENeHanpasiIeHnoe paseumue BHYTPEHHUX YOEXKIEHHM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH WM WMCTOPUYECKUX TPATUIUN Pa3BUTHS OMOIOTHIECKOTO
3HAHUS, COMOGHOCING U CHOCOOHOCHIb O0YUAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~YCTAHOBKaMHU, MPUCYIIUMHU CUCTEME
OMOJIOTUYECKOTO  OOpa3OBaHUsl, Harzuyue  7pasocosHanus  SKOJIOTUYECKON
KYJABTYPBL, CZ20COOHOCHIU CIMaduns TETU U CTPOUTD )KU3HEHHBIE IJIaHBbI.

JIn4yHOCTHBIE PE3YyJIbTAThl OCBOEHUS MTPOTPAMMBI IO OMOJIOTUH JOCTUTAIOTCS B
CIMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSATEIBHOCTHU B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMH, TPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
NOBEACHUS U CIOCOOCTBYIOT NpOLIECCaM CaMOIO3HAHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH TMO3UUMU JHUYHOCTH, NATPUOTU3MA U
YBAXKEHHS K 3aKOHY W IMPABOINOPSAIKY, YEIOBEKY TPyJla M CTaplieMy MOKOJIEHUIO,
B3aMMHOT0 YBa)KE€HHUS, OEPEKHOTO OTHOIIEHUS K KYyJIbTYpHOMY HAclIeIul0 U
TpaJuLMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit denepanuu, npupone u
OKpYXKarolen cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHoro mpeamera «buomorus
JOJIKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKIAECHUN, COOTBETCTBYIOIIMX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KXU3HEHHOTO
ONbITA U OMbBITA JEATEIBHOCTH B IMPOIECCE pEeAM3alUh OCHOBHBIX HANpPABICHUN
BOCIIUTATEJIBHON I€SITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMH 00YYAIOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJ€HAa POCCUHCKOro OOIIECTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBaXKEHUE
3aKOHA U MPABOIOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TMPU CO3JAHHU
y4eOHBIX MPOCKTOB, PEUICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOMW KU3HU U OOBSICHATH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKACHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAJIBHBIM IOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHBIX, TO3HABATEIILHBIX W MCCIEAOBATEIbCKUX 3a/ad, YBaXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaKJaHCKOU UIEHTUYHOCTU, TATPUOTU3MA,
YBAXKEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iiepe PoauHon, ropnoctu
3a CBOM KpaH, CBOK POJMHY, CBOM SI3BIK U KYJIBTYPY, NPOLUIOE M HACTOALICE
MHOT'OHAaIIMOHAJIBHOr0 Hapoaa Poccuuy;

[IECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEINIO U MaMSITHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICGHWBATh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYEeHHs] OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBa;

ujeiHas yOexJIEHHOCTh, TOTOBHOCTh K CIIY)KeHHIO M 3ammute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHUE TYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'0 TNPUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMHu HapooB Poccuu;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHU;

IMOHUMAHUE YMOLMOHAIIBHOTI'O BO3JAECUCTBUS JKUBOU IIPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOI JINUHOCTH;

5) ¢pusnuyeckoro BocnuTaHus, GopMHUpPOBaAHHUSA KYJbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0J1aroNOJTyYHUs:

NMOHMMAaHWE W pean3alus 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHME TUTMEHWYECKUX TpPaBUJI U HOPM,
cOTaHCUPOBAHHBIN PEXKUM 3aHITHH © OTAbIXa, peryispHas (undeckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DPHU3MYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHUMAHUE I[IEHHOCTU TPaBUJ HWHJIUBUIAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TOCIEJCTBUNA W HEMPHUATUS BPEAHBIX MPHUBBIUCK (YMOTpeOICHUS
AJIKOTOJ1s5, HAPKOTHUKOB, KypEHHs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYIO0JIIO0HE;

FOTOBHOCTb K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTHUYECKOW M COLUAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

WHTEpEeC K pa3iMuHbIM cdepam mpodecCUOHaATBbHON JeATeIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOP Oyaymed npodeccu W pearn30BbIBATH
cOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpPA30BaHHIO Ha
NPOTSKEHUU BCEH KU3HU;

7) 3K0JI0TNYeCKOTr0 BOCIIUTAHMSA:

AKOJIOTMYECKU 11eJIECOO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HCTOUYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIleCTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KYJNbTYphl: MPUOOpPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TIOCHEACTBUM ISt
OKPY’KaroIIEU CPEbI;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TMyTeW Hx
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble IMPU HU3YyYEHUU OUOJIOTHUU
3HAHWA M YMEHHsS TIPpU pelIeHUH TpoOJieM, CBA3AaHHBIX C PpalMOHAIBHBIM
IPUPOJIONONIB30BaHUEM  (COOMIO/ICHHE  TMpaBW  TOBEJACHUS B MPUPOJE,
HAIpPaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHS B HKOCHCTEMAaX, OXpaHy BHJIOB,
PKOCHUCTEM, OHoCchepsI);

AKTUBHOE HENpHUSATHE JEHUCTBUM, NPUHOCAIIMX Bpel  OKpyKarouen
MPUPOJIHON Ccpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHUUECKUE
MOCJIEICTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALATh UX;



HaJIMYHUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJTOTUHYECKON KYIbTYPHI,
OIbITa JNEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOACTBOBAaTbCSI UMM B TO3HABATEIIbHOM, KOMMYHUKAaTUBHOW W COLHMAIBHOU
MPaKTHKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUUECKOMN NIEATEIBHOCTH SKOJIOTMUECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHE SI3BIKOBOW W YHUTATEJIBCKOM KYJIbTYphl KakK CpEACTBa
B3aUMOJICMCTBUS MEXKY JIFOJIbMU Y MO3HAHUS MUPA;

MOHUMaHUEe crnenu@uku OWOJIOTUM KakK HAyKd, OCO3HAaHUA €€ pOoJu B
dbopMHpOBaHNY PALMOHATBHOTO HAYYHOTO MBINIICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YeJIOBEKa U
o011ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu mnpolsaeM
COXpaHEHHS MTPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JJISI COBPEMEHHOM IHMBWJIM3AIUU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHsI MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PEeCypcHble  MpPOOJIEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TJI00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obecrieyeHuss  mepexojla K  yCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJIOTUYECKMX 3HAHUN B LEJAX
NOBBIIIEHUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HayYHON T'paMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOywaromuxcs, Gopmupyemon
IpU U3y4YEeHUU OUOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUA, UCMOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJIL30BaTh TMOJy4aeMble 3HaHWUS [JIs aHajdu3a |
OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO0 MUpa M MPOUCXOMSIINX B HEM HU3MEHEHUI,
yMEHUE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUCHHMsS] HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LEJIbIO MOIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTh CaMOCTOSTEJIPHO HCIOJIb30BaTh OHOJOTHMYECKUE 3HAHUS IS
pelieHus Mpo0JieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHWE I[IEHHOCTH HAYYHOW MESTEIbHOCTH, TOTOBHOCTH OCYLIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESTEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh UM  CIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AKTMBHOMY IOJYYEHHUIO HOBBIX 3HAaHUU MO OWOJIOTUMU B
COOTBETCTBHHM C )KU3HEHHBIMU MOTPEOHOCTSIMU.



METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS ydueOHOro mpemmera «buomorus
BKJIIOYAIOT: 3HAYuUMble IS (HOPMUPOBAHHMS MHPOBO33PECHHS OOyJarOUTUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHITHUS, OTPaKAIOUINE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
cUcTeMa, Hay4HbIH (pakT, MPUHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
UCCIIEJIOBAHUE,  HAOJIOJICHHE, WM3MEpPEHHME, OKCIEPUMEHT U  Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JAeHCTBHS (IO3HABaTeNIbHbIE, KOMMYHHKATHUBHBIE,

pEryJIsTUBHBIE), o0ecrneunBaoIne (dopmHpoBaHue (yHKLIHOHATBHOM
IPaMOTHOCTH ¥  COLMAJIbHOM KOMIIETEHIIMM OOYyYarouIuxcs; CIOCOOHOCTh
oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLIUIUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHMS WM  YHUBEpCaJbHble yueOHble JEUCTBUS B
IIO3HABATEJIbHON Y COLMAIIBHON MTPAKTHKE.

B pesynbTaTe n3zydenusi OM0I0ruu Ha YPOBHE CPEIHET0 001Iero o0pa3oBaHus
y oOyuatomerocsi OyayT c(OpMHpOBaHbBl [O3HABATEJIbHbIE YHUBEPCAJIbHBIC
yuyeOHble JEHCTBUS, KOMMYHHMKAaTHBHBIE YHUBEPCAJIbHbIE Y4YeOHbIE AEUCTBHI,
pEryJsiTUBHbIE YHUBEPCAJIbHBIE YUe€OHbIE IEHCTBUSI, COBMECTHAS I€ATEIbHOCTb.

MeranpeaMeTHbIe PE3yNbTaTbl OCBOEHHS MPOrPaMMbl CPEAHEr0 OOLIEro
o0pa30BaHUsl TOJKHBI OTPAXkKaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU M03HABATEJIbLHBIMH
AeCTBUAMM:

1) 0a30BbIe JIOTHYECKHUE 1eHCTBUA:

CaMOCTOSITENIbHO  (OpMyIHpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHMM 3HAHMM IPUEMBI JIOTMYECKOTO MBIILICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaium, 0000IIeH s ), paCKPbIBATh CMBICI
OMOJIOTUYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPHU3HAKH, YCTAHABIMBATH
CBSA3M C JIPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C IOCTABICHHBIMU LIEISAMU;

UCIIOJI30BaTh OMOJOTUYECKUE MOHATUA ISl OOBSICHEHUS (DAKTOB M SIBICHUUN
YKUBOW NPUPOJBI,

CTPOUTH JIOTMYECKHE PaCCyKIEHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOpPEUMsS] B paccMaTpUBAEMBbIX
SBJICHUSX, (POPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSThH CXEMHO-MO/IEJIbHbIE cpeactea Ui PEICTaBIICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOLUEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a



TAaKK€  MPOTUBOPEUMU  Pa3HOrO0  pojAa,  BBISIBIEHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIHUXCS
MaTepHAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN ACSITEIbHOCTH;

KOOPAUHUPOBATH U BHIMIOJIHATH PA0OTY B YCIOBUSIX PEAIbHOTO, BAPTYAJIBHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PEHICHUH KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe McCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIAJI€Th HABBIKAMH YUE€OHO-UCCIEA0BATEIBCKON U MPOESKTHOM JAESITENbHOCTH,
HaBbIKAMHU  pa3pelieHusi MnpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY MOUCKY METOJIOB PEIlIEHHUs MPAKTUYECKHUX 3a/1a4, TPUMEHEHHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

UCIIOJIb30BaTh pa3MYHbIE BUbl JESITEIBHOCTU IO MOJIYYEHUIO HOBOIO
3HAaHUA, €r0 HWHTEPIpeTaINy, NPeoOpPa30BaHUI0 U NPHUMEHEHUI0 B YYEOHBIX
CUTYaIMsIX, B TOM YHCJIC TIPU CO3/IaHUH YICOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHUpOBaTH HAYYHBINA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJTFOUEBBIMU TTOHATUSMHU U METO/IAMH;

CTaBUTh M (HOpMyJIMpOBaTh COOCTBEHHBbIE 3aJadyd B 00pa3OBATEIbHON
JESATETHPHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pellieHUs, HaXOAUTh apryMEHThl Jis J10Ka3aTelbCTBa
CBOUX yTBEPXKIACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBAaTh IOJIYYEHHBbIE B XOJ€ PEIICHUS 3aJayd  Pe3yJbTaThl,
KPUTHYECKHU OIIEHUBAaTh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYLIECTBJISATh LI€JICHANIPaBICHHbIA MOUCK MEpPEeHOca CPEACTB M CIOCOOOB
JENCTBUA B MPOGECCHOHATBHYIO CPEy;

yMETh TEPEHOCUTh 3HAHUS B IMO3HABATEIBHYI0 M MPAKTUYECKYIO 00JacTh
KU3ZHENIEATEbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTAaTh HOBBIC WJIEH, MpeAjiaraTh OPUTHMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4, JOMYCKAIOIIUE aJTbTEPHATUBHBIC PEILICHHUSI.

3) padora ¢ naupopmanueii:

OpPUEHTHUPOBATHCS B Pa3TUYHBIX UCTOUHHMKAX MH(MOpMAIuu (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B VHTEpHeTe), aHaIM3HpOBaThH



UHGOPMAITUIO PAa3TMYHBIX BUIOB B (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTD;

dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITH PA3NTMYHBIE METOJBI MPU TIOUCKE H
oTbope Oumosoruvyeckor uHpopMau, HEOOXOAMMOM JIJis BBITIOTHEHUS YYEOHBIX
3azay;

npUOOpETaTh OIBIT WCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMy  MpeACTaBICHUS
ounosnornyeckor uHpopmanuu (cxembl, rpaduky, IUarpaMmbl, TaOIHUIIbl, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KA4eCTBE CpeACTBAa TIpH paboTe C
onosorndyeckord uHPOpMamMen: TPUMEHITh XUMHUYECKHE, (PU3HUECKUEe U
MaTE€MaTUYECKUe 3HaKU W CUMBOJBI, (HOpMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W MPeoOpa3oBhIBaTh  3HAKOBO-CHMBOJUYECKHE  CpPEICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAClO3HaBaHWSA W 3alUThl  WH(OpMaIuy,
uH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OBj1ajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBHAMM:

1) oO1enme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX chepax KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTE WM JIMCKYCCUM TIO CYIIECTBY OOCYXJaemMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBIMIOJHEHUS TMpeJjiaraeMoun
3aJ1ay, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH TO3HUIIUN JIPYTUX YYACTHUKOB
JMaora Wik JUCKYCCUN);

pacmo3HaBaTh HEBepOAJIbHBIE CPEACTBA OOIICHMS, TOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHS KOHQIMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(QJIMKTHI K BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS M B3aMMOJCUCTBHS, TMOHUMATh
HAMEPEHUS IPYTUX JIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIL30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBHUIYAJTLHON
paboOThHI IPH PEIICHUH OMOJIOTHYECKON MpoOsieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
NPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJIEHCTBUS MPU PEIIeHUH YUeOHOMN 3a/1auu;

BBIOMpATh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUU C YUETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaXKIOTO WieHa KOJUICKTHBA;



NPUHUMATh 1EJIM  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPAWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBHU,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh PEe3yJbTaTh
COBMECTHOU paboThI;

OIICHMBATh KAY€CTBO CBOETO BKJIAJa M KAXJOTO YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IIPOEKTHI, OLEHHBAaTh HUJEU C TO3UIUUA HOBU3HBI,
OPUTHMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHHE B Pa3JIMYHBIX
CUTYaIIUsX, IPOSIBIIATh TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIMATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMU A1eHCTBUSIMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS [UIs BBISBICHUS NPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBHIOMpaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUN I1ICJIEBBIE U CMBICIOBBIC
YCTAHOBKU B CBOMX JCHCTBHSX W MOCTYINKAaX MO OTHOILICHHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBI0 OKPYKAIOLIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESTEIbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSATENIFHO COCTaBJIATh IUIAH PEIICHHWs TPoOJeMbl C  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHUIA;

JaBAaTh OLICHKY HOBBIM CHUTYaLHsIM;

pacupsATh paMKy y4eOHOTro mpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO W TIPOSIBJICHUIO IMIUPOKOW HPYJIUIIMHM B
pa3HBIX 00JIACTSIX 3HAHUM, IMOCTOSHHO TMOBBIIIATH CBOM 0OOpa30BaTENIbHBIM U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIQJICTh  HABBIKAMU  TIO3HABATEIBHOM  pediekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHHM, UCHOJIb30BaTh MPUEMBI pedIeKCUU JIsi OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEILIECHHUS;

yMEThb OIICHUBAaTh PUCKHM U CBOEBPEMEHHO MPUHUMATh pEHIEHUS MO0 HUX
CHIKECHUIO;



NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TpPU aHajdu3e pe3yJbTaToB
NEeATEIbHOCTH;

3) npuHsATHE ce0sl M IPYTrHUX:

MPUHUMATh ce0sl, TOHUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX IIpU aHajdu3e pe3yJIbTaToB
NeATEeIIbHOCTH;

PU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKHY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUU JPYTOTO YETIOBEKA.

NPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHble pe3yJbTaThl OCBOCHHS COJACpPKAHUS y4eOHOro mpeameTa
«buonorus» Ha yrayOonéHHOM ypOBHE OpPUEHTHPOBaHBI Ha oOecreueHue
npopuiabHOro  obyueHuss — oOydaronuxcss — Owojmormu. OHHM  BKJIIOYAIOT:
crienuduyeckue sl OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI ICUCTBUIM MO
OCBOECHHUIO, UHTEPIPETAIIMU U MPEeOOPa30BAHUIO0 3HAHUMN, BUJIBI IESITEIHLHOCTH MO
MOJIYYEHHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TAK¥KE B
peanbHbIX XU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynbTaThl MPEICTABIEHBI IO
rojilaM U3y4yeHusl.

[IpenmeTHble pe3ysbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 70
K7acce NOKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ H pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYUYHOW KApTUHBI MUpA, B
MO3HAHUU  3aKOHOB TIPUPOJBI U  PEIICHUH TMpoOJIeM  palMOHAILHOIO
MPUPOJIONOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Oomonoruu;

BJIQJICHUE CHUCTEMOM OWOJOTMYECKHUX 3HAHWUH, KOTOpas BKIIOYACT:
OCHOBOIIOJIAralIue OWOJIOTMYECKUE TEPMHUHBI M TOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOMU3BEIEHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKUE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBuioBa — o wmeHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHUI), 3aKOHBI (€IMHOO0pa3us
MOTOMKOB TIE€PBOr0 TMOKOJICHUSI, PaCHICIJICHUs, YUCTOTHl TaMET, HE3aBUCUMOIO
HacnenoBanuss [. Mennens, TOMOJOTMYECKMX pPsJOB B HACJIEACTBEHHOU
n3meHunBoctyu H. Y. BaBuiiosa), npuHIMNIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO IIO3HAHUS, MCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHUCaHUE, HU3MEPEHUE,
HaO0JII0/ICHHUE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKIETOYHBIX WU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE



OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M Y€JIOBEKA, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB pPACTEHUH, >KMBOTHBIX, YEJIOBEKa, IPOIECCOB KHUIHEACITEIHLHOCTH,
MPOTEKAIONINX B OPTaHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJIOTUYECKUX
POLIECCOB: 0OMeHa BemiecTB (MeTaboIn3M), MPEeBPAILEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOrO U reTepoTpodHOTO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMEeTOreHe3a, SMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHA,
pPa3MHOXXEHHUS,  HMHIWBUIYaTbHOTO  Pa3BUTUS ~ OpraHu3mMa  (OHTOreHe3a),
B3aMMOJIEMCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3M MEXKIY OpPraHOMJAMH KIETKH U HX
GYHKIUSIMHM, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M WX (QYHKOUSAMH, MEXKIY
OpraHaMM ¥ CHCTEMaMH OpPTaHOB y pAacTEHHH, XUBOTHBIX W YENOBEKa M HX
GYyHKIUSAMHA, MEXIy CHCTEMaMH OPTaHOB M WX (QYHKIUAMH, MEXAY dTaramu
oOMEHa BEIIeCTB, dTallaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
sTanaMu 3MOPUOHAIBHOTO PAa3BUTHUS, TEHOTUNIOM M (PEHOTUIIOM, (EHOTUIIOM U
dbakTOopamMu cpebl OOUTaHUS,

YMEHUE BBISIBJIATh OTIUYHUTEIbHBIE MPU3HAKUA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JUUIsl TOKA3aTENbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPy,

YMEHHE periaTb OMOJIOTUYECKUE 3a/Ia4H, BBISBISATH IPUUNHHO-CIICICTBEHHBIE
CBSI3M MEXKIY MCCIIEeyeMbIMU OMOJIOTMUYECKUMH MPOLIECCaMU U SIBJICHUSIMU, JI€1aTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

yMEHHUE BBINOJIHATH JIA0OpAaTOpPHbIE M MpakTUYecKHe padoThl, cOOI0IaTh
npaBuiia rpu padboTte ¢ y4eOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpPMYIUPYsS II€JIb HUCCIEIOBaHUS, aHAIU3UPOBATH MOJyYCHHBIC
PE3yJIbTATHI U JACTATh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIILCKON paboTe Mo OuoJioruw,
AKOJIOTMM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPENCTaBIATH  MOJYYCHHBIC  pE3yJbTaThl Ha  YUYEHHYECKHUX
KOH(EPEHITUAX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B

obmactu  OWojorMd W MEAWIMHBI  (KJIOHUPOBAHHWE,  HCKYCCTBEHHOE
OTUIOZOTBOPEHUE, HAMPABICHHOE W3MEHEHHE T€HOMa M CO3/JaHHE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP Oyayiied mnpodeccuoHaabHON
JEATeIbHOCTH B 00JIACTH OHMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJILCKOT0 XO3SIMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIYOJIsTh MO3HABATEIbHbBIN



WHTEpeC, HAMPaBJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Ipodeccuu u
NPOJOKEHUE OMOJIOTUYECKOro OoOpa3oBaHUsS B  OpraHU3alUsAX CPEIHEro
po(eCcCHOHaNBLHOTO U BHICIIETO 00Pa30BaHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 77
K2acce NONKHBI OTPAKATD:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYyYHOUN
KapTUHBl MHpA, B TMO3HAHMM 3aKOHOB MPUPOABl U PEIICHUH 3KOJIOTHYECKHX
npo0jeM 4YeloBEeuecTBa, a TakKe B PEHIEHWH BOIPOCOB PAIMOHAIBLHOTO
IPUPOJIONOJIB30BaHUS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIECHUS K MPUPOJE,
0OIIECTBY, YEJIOBEKY, O BKJIaJl€ POCCUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH,

YMEHUE BIJIAJIETh CUCTEMOM OHMOJOTUYECKHX 3HAHUN, KOTOpas BKIIOYAET
onpeneneHusT M TMOHMMAaHHWE CYHIHOCTH OCHOBOIIOJAramouX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTEMa, Ouocdepa), OHOIOrHUYECKUE TEOpUU
(aBosronionHas teopus Y. JlapBuHa, CUHTETHYECKAsl TEOPHUSI DBOJIIOLMN), YUCHUS
(A. H. CeBepuoBa — 0 myTsX U HampaBieHuUsx 3Bontounn, B.M. BepHanckoro — o
ounocdepe), 3akoHbl (TeHeTH4yeckoro paBHoBecus [[x. Xapau u B. Baiia6epra,
3apoasimieBoro cxoacrsa K. M. bapa), npasuna (munumyma lO. JlubGuxa,
AKOJIOTMYECKON MUpaMUIbl SHEPruM), rumnore3nbl (rumnore3a «mupa PHK» V.
I'unGepra);

YyMEHHE  BJIaJA€Th  OCHOBHBIMU  METOJAaMH  HAy4YHOrO  ITO3HAHWUA,
UCIOJIb3yEeMbIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucaHue, u3MepeHue, HaOII0JIEHUE, SKCIEPUMEHT), CIIOCOO0aMU BBISBJICHUS U
OIIEHKH aHTPOIOTE€HHbBIX U3MEHEHUN B PUPO/IE;

YMEHUE BBIJCIATh CYIICCTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM U Ouochepbl, CTAOMIM3UPYIOIIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIONIaTPUYECKOTO u CUMITaTPUUECKOTO
BUJI000pa30BaHMsl, BIUSHUS ABKYIIUX CHUJI DBOJIFOLIUM HA T€HO(POH MOIMYISIUHU,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHMs, YepeIOBAaHUS HAMPABICHUN
ABOJIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

yMEHUE YCTaHABIMBATh B3aMMOCBA3M MEXAY TMPOIECCAMU 3SBOJIOINUH,
JIBIDKYIIAMHA CHJIAMH aHTPOMOreHe3a, KOMIIOHEHTaMU Pa3JIMYHBIX YKOCUCTEM H
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBJSITh  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
IPUCITIOCOOJICHHOCTh BHUJIOB K Cpefie OOMTaHWs, aOMOTHYECKUX W OHOTHYECKHX
KOMIIOHEHTOB ~ SKOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOILECTBAX,
AHTPONIOTEHHBIX U3MEHEHHUH B DKOCUCTEMAX CBOEU MECTHOCTH;



YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl TOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbI OOUTAaHMS, EAMHCTBA
YeIIOBEYECKMX pac, HEOOXOTUMOCTH COXpaHEHUS MHOTOOOpa3usi BHJIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHMS MIPUPOIBI M YEITOBEUECTBA;

YMEHHE peniaTb OMOJIOTUYECKUE 33/Ia4H, BBISBISATH IPUUNHHO-CIICICTBEHHBIC
CBSI3U MEXKIY UCCIEAYEMbIMU OMOIOTHYECKIUMU TIPOIIECCAMHU U SIBICHUSIMHU, J€TIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMCHHE BBIMONHITH J1A0OpaTOPHBIE M TMPAKTHYECKHE pPaOOTHI, COOIIOIATh
npaBuiia Mpu padboTe ¢ yu4eOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh WX OKCIEPUMEHTAUTHHBIMU
cpenctBamu, GOPMYIUPYS II€JIb HCCIENOBAaHUS, AHAIM3UPOBATH MOJYYCHHBIC
PE3yJIbTAThI U JACTIATh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIENOBATEIBCKOW paboTe Mo OuoJoruw,
DKOJIOTMM U MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOIbHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPENCTaBIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YUYEHUYECKHUX
KOH(EpEHITUSX;

YMEHHE OILICHWBATh TUIIOTE3bl M TEOPHH O TIPOUCXOXKICHUH KU3HHU, YEIOBEKA
¥ YEJOBEUYECKUX pac, O MPUYMHAX, MOCICACTBUSIX M CHOCO0ax MpeAoTBpaIlCHUs
100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymed mpodeccunoHaAIbHON
NESATENHLHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUH, PUPOIOTIONB30BAHUS, MEIUITUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3SCTBA, MHINEBON
IPOMBIIUICHHOCTH, YIJIyONsATh TO3HABaTEIbHBIA MHTEpEC, HAMpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOUIEH  MpOPEeccCMM U  IPOJOJIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOGECCHOHAIBHOTO U
BBICIIIETO 00pa30BaHMSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Kosmn4yecTBo 4acoB JJIeKTPOHHbIE
n | HaumeHoBaHue pa3ne/ioB (undposbie)
Kontpoasn IIpakTHyeck
/ H TeM MPOrpPamMMBblI Bcero oOpa3oBaTeJibHbIE
ble padoThI ue padoTbl
n pecypchl
| buonorus xak Hayka 1
5 JKuBrle cuCTEMEI U UX )
H3yUYCHUE
3 buonorus kietkn 2 0.5
XuMuyeckas opraHusanus
4 10 1
KIETKHA
5 Crpoenue u QyHKIUU g 5
KIETKHA
OOMeH BeIIECTB U
6 MIPEBPALLIEHUE IHEPTUH B 9 1
KJIETKE
HacnencrBennas
7 uHdopmanus u 9 0.5
peanu3auus €€ B KIEeTKe
8 JKU3HEHHEBIN UKIT KIETKU 6 1
Crtpoenue u GyHKIUA
9 P Py 17 15
OpraHU3MOB
PasmHOXeHne u pa3BuTHE
10 P 8 15
OpraHU3MOB
I'eneTnka — HayKa O
1 4 2 0.5

HaCJICACTBECHHOCTH U




U3MCHYNBOCTH

OpraHU3MOB

12 3aKOHOMEPHOCTHU 10 1
HACJIEACTBEHHOCTH

13 3aKOHOMEPHOCTH 6 |
W3MEHYUBOCTH

14 | TI'eHeruka yemoBeka 3 0.5

15| Cenekuus opraHu3zMoB 4 1
buorexuonornsa u

16 4
CUHTETHYECKAsT OMOJIOTHSI

17 | PesepBHOe Bpems 1

OBIIEE KOJIMYECTBO 102 13

YACOB IIO ITPOTPAMME




11 KUIACC

Ne
n
/

n

HaumenoBanue pa3uesion
U TeM MPOrpaMmbl

KoauuyecTBo yacoB

Bcero

Kontposabh
bIe padoThI

[IpakTnyeck
ue padoTsbl

DJIEeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

3apoXKACHUE U pa3BUTHE
3BOJIOLUOHHBIX
IIPEACTABICHUH B
OunoI0run

MuKpOo3BOIIOLHS U €€
pe3yIbTaThI

14

MakposBomntonus u eé
pe3yJIbTaThI

HpoucxomneHHe u
PAa3BUTHUC KU3HU HaA 3emite

15

1.5

[TpoucxoxxnaeHue yenaoBeka
— aHTPOTOTreHe3

10

DKOJIOrusl — HayKa o
B3aWMOOTHOIICHUSX
OpPTaHU3MOB U
HaJIOpPraHU3MEHHBIX
CHCTEM C OKpPYKaoLIeH
cpenoit

0.5

Opranusmsl 1 cpesa
oOuTaHus

1.5

OKOJIOTHSA BUIOB U
MO JISANA

0.5




9 DKOJI0THUs COOOIIECTB. 12 0.5
DKOJIOTUYECKHE CUCTEMBI

10 Buocdepa — rnobanpHas 6
IKOCHCTEMA

1 YenoBek U OKpy Karomast 6
cpena

12 | Pe3sepBHOe Bpems 8

OBLIEE KOJIMYECTBO 102 75

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

N
n
/

n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTtpoJsn
HbIe
padoTbi

IIpakTHyec
KHe
padoThI

Jlara
H3Y4YeH
s

DJIeKTPOHHbBIE
nugposeie
oOpa3oBareJib
HbIE pecypchl

bronorus kak KOMIJIeKCHas
HayKa U KaK 4acTh
COBPEMEHHOTO OOIIECTBA

JKuBbIe cuCTEMBI M MX CBOMCTBA

YpoBHEBast OpraHuzaius KUBBIX
CUCTEM

Hcropust OTKPBITUS U U3YUYEHUS
kieTku. Knerounas teopust

Meronasl MOJIEKYJIAPHON U
KJIETOYHOM OHooruu.
[TpakTuueckas pabora
«3y4eHune MeTo10B KJIETOYHOU
ouonoruu (xpomarorpadus,
anexTpodopes,
nuddepeHnraibHoe
nentpudyruposanue, [111P)»

0.5

XMMHYECKUH COCTAB KJIETKU

MI/IHepaJ'IBHBIe BCIICCTBA
KJICTKH, UX Ouoyiorunyeckas POJib

Opraanyueckue BeecTBa
KJIETKH — OCJIKH.

0.5




JlaboparopHuas padbota
«O06Hapy-xeHne OEIKOB ¢
MIOMOIIBI0 Ka4eCTBEHHBIX
peaxkuuiny

CgoiicTBa, K1accupuKays u

9
¢GyHKIMN OEIKOB

| Oprannueckue BeecTBa

0 KJIETKU — YIJIEBObI

1 Opra"nyeckue BeecTBa

1 KJIETKH — JIUITHIE]
Hyxneunossie kucnorsl. [JHK u

1 PHK. JlaGoparopuas pabota

5 «HMccrnenoBanne HyKJIEHMHOBBIX 0.5
KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
pa3IMYHBIX OPTraHU3MOB)

| Crpoenne u pynkuun ATO.

3 Hpyrue nykneo3uarpudocdarst
(HT®)

| Cexsenuposanue JJHK.

4 MeTtoabl TEHOMUKH,
TPAHCKPHUIITOMUKH, IPOTCOMUKH

1 MeTtobl CTPYKTYPHOI

5 Ounojgorun

1 Turbl KIETOK.

6 [IpokapuoTrueckas KjaeTka

1 CrtpoeHune 3yKapuoTHYECKON

. kierku. [Ipaktnueckas padora 0.5

«/3y4yeHue CBOMCTB KJIETOYHOU




MEMOpaHbD»

IToBepXHOCTHBIN anmapar
KJIETKH

OxHOMEMOpaHHBIE OPTAHOMIBI
kieTku. [IpakTudeckas padbora
«M3y4yeHune NBUKCHUS
[UTOIIA3MbI B PACTUTENBHBIX
KIIETKaX»

0.5

[TonyaBTOHOMHBIE OPTaHOUBI
KJICTKH: MUTOXOHIPUH,
mactuabl. JlaboparopHas
pabota «VccnenoBanue
IUIa3MOJIN3a U JIeTIa3MOJIN3a B
PACTUTENBHBIX KJIETKAX»

0.5

HememOpaHHbIe OpraHou bl
KJICTKH

[\ O B

CtpoeHue u QyHKIMH sipa

CpaBHuTenbHas
XapaKTepUCTHKA KIETOK
sykapuoT. JlaboparopHas
pabota «3yuenue cTpoeHust
KJIETOK Pa3IMIHBIX
OpPTraHU3MOBY

0.5

ACCI/IMI/IJISIL[I/ISI U AUCCUMMUIIATIUA
— JIB€ CTOPOHBI METa00JIU3Ma.
Tumnbel oOMeHa BEIecTB.
JlaGopaTtopHnas pabota
«3ydeHne KaTaIuTUHYECKOM




aKTUBHOCTH (pepMeHTOB (Ha
pUMeEpe aMIJIa3bl WIH
KaTaJasbl)»

DepMEHTaTUBHBINA XapaKTep
peaKuuii KJIETOYHOTO
MeTtabonusma. Jlaboparopnas

2 pabora «3yueHue 0.5
5 (epMEHTATUBHOIO '
pacilerieHusl IepoKcuaa
BOJIOPOJIa B PACTUTENBHBIX U
JKUBOTHBIX KIIETKAX)
2 benku-akTuBaTophl U OENKU-
6 WHTHOUTOPBI
2 ABTOTpO(DHBIN THIT 0OMEHa
7 BEILIECTB
2
Q doTocuHTE3
) Xemocunres. JlaboparopHas
9 pabota «CpaBHEHHE MPOIIECCOB 0.5
dboTocuHTE3a U XEMOCUHTE3a»
AnHaspoOHBIE OpraHu3Mbl. Buibl
3 Opoxenus. JlabopaTopHas
0 pabota «CpaBHEHHE TIPOIIECCOB
OpO’KEHUS U ABIXAHUSD»
AdpoOHBIE OPTaHU3MBI. JTaIbI
3 HHEPTreTUYECKOro OOMeHa.
) OHeprus MEMOPaHHOTO

rpagueHTa npotoHoB. CuHTE3
AT®: Pabora nmporonHoit ATD-




CHHTAa3bl

O000I11IeHNE U CUCTEMATU3AIUS
3HaHui 1Mo reme "OOMeH
BEIIECTB U MPEBPAIICHHUE
SHEpruu B KieTke" /
KonrtponpHas padora o Teme
"OOMEeH BEILIECTB U
MPEeBpAICHUE SHEPTUHU B
KieTke"

Peakuyn MaTpuyHOro cuHTE3a

Tpanckpunuus — MaTpUYHBIN
cunte3 PHK

hn WP W]IW W

Tpancnsauus u e€ sTamnbl

AN W

KoaupoBanue aMUHOKHUCIIOT.
Ponb pubocom B Ouocunrese
Oenka

Opranuzanys resoma y
IIPOKAPUOT U IYKAPUOT

0 W W

MonekynsipHble MEXaHU3MBI
9KCIIPECCUH T€HOB Y 9YKapUOT

[8)

Bupycbel — HekiieTouHble
(GhOpPMBI KUZHHU U O0JIUTAaTHBIE
napasutsl. [IpakTuyeckas
pabota «Co3nanue MoJaenn
BHUpYCa»

0.5

Bupychsie 3a601eBanus




YCJIOBCKA, )KUBOTHBIX, paCTeHI/Iﬁ

HanorexHojioruu B OMOJIOTUU U
MCIUIINHE

JKU3HEHHEBIN UK KIIETKU

W AN = O

Marpuunslii cuares JTHK

Xpomocomsbl. JlaboparopHas

j pabota «M3yueHue xpomocom 0.5
Ha TOTOBBIX MUKpPOIIpErapaTax»
4
5 Jlenenve KJIeTKH — MHUTO3
Tunsl kierok. Kapuokunes u
IUTOKUHE3. Perymnsius
JKM3HEHHOTO ITHKJIA KJIETOK.
4 JlaGopaTtopHnast pabota 0.5
6 «HaOmronenne Mmurosa B '
KJIETKaX KOHYMKa KOPEeIlKa JyKa
(Ha rOTOBBIX
MHUKpOIpenaparax)»
O00011eHNEe U CUCTEMATU3ALMS
3HAHWUM 110 TEMaM
4 "Hacnenctennas nHpopMaus
7 U peajin3anus ee B KieTke",
"Xu3HeHHbINH UK KIeTKU" /
KonTtponpHas pabota o teme
"Peakuuu MaTpU4HOTO CUHTE3A"
4

OpraHusM Kak eIMHOE 1IeJI0€




Tkanu pacrenuii. JlJabopaTopHas

3 pabota «3yuenue TkaHei 0.5
pacTeHuin»

5 TKaHU )KMBOTHBIX M YEJIOBEKA.

0 Jlaboparopnas pabota 0.5
«3y4yeHune TKaHen KUBOTHBIX»
Opransl. CHCTEMBI OPTaHOB.

5 JlaGopatopHas pabota 0.5

1 «/3yueHune opraHoB IIBETKOBOTO '
pacTeHus»

5

) Ornopa Tena opraHu3MoB

5

3 JIBr>KeHHEe OpraHn3mMoB

5

4 IIuranue opraHu3smMoB

5 [IutaHne MO3BOHOYHBIX

5 JKUBOTHBIX. [InieBapuTenpHas
CUCTEMA YEJIOBEKa

5

6 Jlprxanue opraHu3mMoB

5 JIpIXxaHue Mo3BOHOYHBIX

7 JKUBOTHBIX U YEJIOBEKa

5 TpaHcnoprt BelecTB y

8 OpraHu3MoOB

5 KpoBeHocHas cucrema

9 MTO3BOHOYHBIX )KMBOTHBIX U

YCJIOBCKA




Brienenue y opranusMoB

3amuTa y OpraHu3MoB

I/IMMYHHaH CHUCTEMaA Y€JIOBCKa

W AN N N D

PazngpaxxumocTs u perymsnus y
OpraHU3MOB

A~

['ymopanbHast peryasuus u
OH/IOKPUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKA

®DopMBbI pa3MHOKEHUS
OpraHU3MOB

[TonoBoe pa3zMHOXKEHUE

e N o) Nle N BV, e

Metios

I"ameTorenes. OOpazoBanue u
pa3BUTHE TIOJOBBIX KIETOK.
JlaGoparopHas pabota
«M3ydyeHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»

0.5

I/IH,I[I/IBI/II[yaJ'IBHOG Pa3BUTHEC
OpTraHu3MOB — OHTOI'CHE3

3akagKa OpraHOB U TKaHEH U3
3apO/IBIIIEBHIX JTHUCTKOB

N O 9|0

Poctu Pa3BUTHUC ) KUBOTHLIX.

0.5




JlaboparopHuas padbota
«BpIsIBIEHUE TPU3HAKOB
CXOJICTBA 3apOJIbIIEH
MTO3BOHOYHBIX )KUBOTHBIX)

PasMHOkeHUE U pa3BUTHE
pactenuii. JlabopaTopHas
pabota «CtpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX
pacTeHui»

0.5

O060011eHNe U CUCTeMAaTH3aIUs
3HaHui 110 TeMe "CTpoeHue u
GbyHKIMM OpraHu3MoB" /
KoHnTtponbHas pabota mo teme
"Ctpoenue u QyHKIHH
OpaHu3MoB"

Uctopus ctaHoBIEHUS 1
Pa3BUTHS TCHETHKH KaK HAYKH.
OcHOBHbBIE IOHATHS U CUMBOJIBI
reHetuku. Jlaboparopuas
pabota «JIpozoduia kak 00bEKT
TEHETHUUYECKUX HCCIETOBaHUI

0.5

3aKOHOMEPHOCTH HACTIEAOBaHUS
MpU3HAKOB. MOHOTHOpHIHOE
ckpeuuBanue. [Ipaktudeckas
pabota "M3ydeHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKpPEIINBAHUS
y Ipo30o¢uisr"

0.5

[MuTonormyeckrue OCHOBBI
MOHOTHOPHIHOTO CKPEIIUBaHUS




AHanu3upyolee CKpeluBaHue.

HenonHnoe nomuHnpoBanue

(o2¢]

JuruOpuaHOe CKpeIIuBaHHE.
[TpakTuyeckas pabora
«U3yueHue pe3ynbTaToB
JTUTHOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITB»

0.5

I_[I/ITOHOI‘I/I‘-ICCKI/IG OCHOBBEI
I[HFI/IGPI/II[HOFO CKpCIIUBaHUA

ClreIiIeHHOE HACJIEI0OBaHUE
MIPU3HAKOB

XpOMOCOMHas1 TEOpUs
HACJIEICTBEHHOCTH

I'eneTuka nona

W 0|IND X0|— 0| 0|00

I'enoTun Kak 1eaocTHas
cucremMa

&~ o0

I'eneT4eCKU KOHTPOJIb
pa3BUTHS PACTEHUH, )KUBOTHBIX
1 4EJI0BEKa

M3MeHYnBOCTb IPU3HAKOB.
Bunasl n3amMeHunBOCTH

AN 0| Wn X

MoaudukanroHHas
M3MEHYUBOCTH

o0

Bapuaunonsslii pan u

BapHaIMOHHAs KPUBasl.
JlaGopaTtopHnast pabota

«HccnenoBanue

0.5




3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON
n3MeH4uBocTH. [TocTpoenue
BapHAIOHHOTO psja U
BapHUAIlMOHHON KPUBOII»

2 I'enoTunuueckas
g U3MEHYNBOCTh. KOMOMHATHBHAS
M3MEHYUBOCTD
MyTtannoHHas K3MEHYUBOCTb.
8 [IpakTuueckas pabora
0.5
9 «MyTtauuu y apo3oduiisl (Ha
TFOTOBBIX MUKpOIIpenapaTax)»
9 3aKOHOMEPHOCTH
0 MYTaIMOHHOTO TpoIecca.
DONUTeHEeTHKA W STTUTEHOMUKA
O000111eH1E U CUCTEMATU3ALMS
o teme "['eHeTnka - HayKa o
9 HACJIEJICTBEHHOCTH U 0.5
1 M3MEHYMBOCTH OPraHU3MOB" / '
KonTtponpHas pabota o teme
"T'enetuka"
['eHeTuka yenoBexa.
9 [TpakTuueckas pabora
2 "CocTaBlieHHE U aHAU3
poaocIoBHOMN"
9 MeToasl MEIUIIMHCKOM
3 T€HETUKHU
9 3HaueHne MEIUIIMHCKON 0.5
4 TeHETUKH B MPEAOTBPAILEHUU U '




JICUCHUHU I'CHCTHUYCCKUX
3a00JIeBaHNIl YeJI0BEKA

OCHOBHBIC TIOHSTHS CEJICKIIHH.
Jlaboparopnas pabota

2 "N3y4yeHne copToB KyJbTYpPHBIX 0.5
PACTCHHIA ¥ IOPOJT JOMAITHIX
KHUBOTHBIX"
MeTtonbl ceneKMOHHON
9 pabotsl. JIabopatopHas paboTa
6 "N3yueHne METOZI0B CEJIEKIIUU
pacteHuit"
JlocTrxeHus ceneKiuu
9 pacTeHUi U )KUBOTHBIX.
7 [TpakTudeckas pabota
"[IpuBuBKa pacTeHuit"
9 CoxpaHeHnue, U3y4eHue u
g HCIIOJIb30BaHNE TeHETUYECKUX 0.5
pecypcoB
buotexHonorus kak Hayka u
9 OTpacJib MPOU3BOJICTBA.
9 [TpakTuueckas pabora

"N3y4yeHne 00beKTOB
OMoTeXHOIOTHH"

OCHOBHBIE HaIlPaBJICHUS
CUHTETHYECKUN OMOJIOTUI

—_—O = | OO -

XpOMOCOMHAs ¥ T€HHas
WHXEHEPUS




1
0
2

MGJII/IHI/IHCKI/IG OMOTEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

102

13.5




11 KUIACC

N¢
n
/

n

Tema ypoka

KoaunuecTBo 4acoB

KonTpoasn
Bceero HbIe
padoThI

IIpakTHyec
KHe padoThl

Jlara
U3y4eH
us

JJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBaTe/ibH
ble pecypchl

OBomtonmoHHas teopus Y.
apBuHa

JIBrXKyIue CUIIbI SBOJIIOLIMH
BUJI0B 110 Y. /lapBuHy

Bbopn0a 3a cymiecTBoBaHue,
€CTECTBEHHBIN U
HUCKYCCTBEHHBIU OTOOP

dopMupoBaHue
CUHTETUYECKON TEOPUH
HBOJIIOLIAU

OTanbl HBOIOLUOHHOTO
npoiiecca: MUKPOIBOJIIOLUS U
MaKpO3BOIIOLUS

HOHYJIHHI/ISI — JJICMCHTAapHaA
CAHUIa 3BOJTIOINN

3aK0H T€HETHYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. JlaGoparopHas
pabota «BrisiBneHue
W3MEHYUBOCTU y 0co0ei
OJIHOTO BUIa»

0.5

OnemeHTapHbIe (HaKTOPbI




9BOJJIIOIIMH

OS¢ ekt ocHoBarens. dpdekrt
OyTBUIOYHOTO TOPJIBIIIKA

10

Murpauuu. M3onsumnn
MOMYJIAINNA: reorpaduueckas,
Ononornyeckas

11

EcrecTBennsiit oTOOp —
HarpasJstomun GpaxTop
HBOJIIOLIUU

12

[TomoBoii oT60p

13

[Tpucnoco61eHHOCTH
OpPraHU3MOB KakK pe3yJbTaT
MHUKPO3BOJIIOLHH.
JlaGopatopHas pabota
«M3yuyenue apomop(ho30B 1
MM0AJANTALMI y paCTCHUH U
KUBOTHBIX)»

0.5

14

[Tpumeps! npucnocobaeHU y
OpPraHU3MOB:
MOpdOJIOrHUECKHe,
¢dusnonoruueckue,
OMOXUMHYECKUE,
MOBE/ICHYECKUE.
JlaGoparopnas pabota
«IIpucnocobienus
OpPIraHU3MOB U UX
OTHOCHUTEJIbHAS
1e1eco00pa3HOCTh»

0.5

15

Bupn, ero kpurepun u

0.5




cTpykrypa. JlabopaTopHas
pabota «CpaBHEHHE BUIOB 1O
MOP(OIIOTHIECKOMY
KPUTEPHIO»

16

CrpykTypa BHza

17

BunoobpazoBanue kak
pe3yabTaT MUKPOIBOJIIOIINHT

18

CBs13b MUKPO3BOJIIOLUH U
AIUIEMUOJIOTHH

19

MakposBonronus.
ITaneoHTOIOrNYECKHUE METOIbI
W3YUYEHUS IBOJTIOIIUN

20

buoreorpaduyeckue MmeToan!
M3YUYEHUs HBOJIIOLIUN

21

DMOpHOIIOTHYECKHE U
CPaBHUTEIILHO-
MOP(OJIOTHUECKUE METOIBI
U3yYCHUS IBOJTIOLIUU

22

MonekynsapHO-TeHETUYECKUE,
OMOXUMUYECKHE U
MaTeMaTHYECKHUEe METOIbI
M3YYEHHUS SBOJIOINH

23

OO01re 3aKOHOMEPHOCTH
ABOTIOLUH

24

AnanTuBHas paguanys.
HepaBroMepHOCTB TEMIIOB
HBOJIIOLIAU

25

Haquble THUIIOTC3bI




HpOI/ICXO)KZ[eHI/Ifl JKHNU3HHU Ha
3emiie

26

JloHay4yHbIE IPEACTABICHUS O
3apOKICHUH KU3HU

27

OCHOBHBIE dTaIIbI
HEOPTraHUYECKOW IBOTIOIIUN

28

I'nnoTe3sl 3apOKACHUA KU3HU

29

Uctopus 3emin u MeToabl €€
uzyuenus. JlaboparopHas
pabota «M3yueHue u
OIMMCAaHNUE UCKOMAEeMBIX
OCTaTKOB JAPEBHUX
OPTraHU3MOBY

0.5

30

Hauanbnbie aTansl
OPraHUYeCKON IBOJIIOLUN

31

OBOJIOLHS DYKAPUOT

32

OCHOBHBIE ATaIbI 3BOJOIINN
pPacTUTENFHOTO MHpA.
[TpakTnueckas pabora
«M3ydenne ocoOeHHOCTEH
CTPOEHUS PAaCTEHUHN pa3HBIX
OTJICTIOB»

0.5

33

OCHOBHBIC 3TaIlbI 9BOJJIIOIIMH
JKUBOTHOI'O MHpa

34

DBOIIONHS KUBOTHBIX.
[TpakTuyeckas padora
«M3y4yeHnne ocoOeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX

0.5




JKHUBOTHBIX»

35

PazButne xu3HM Ha 3emiie 1o
9paM 1 nepuoiam

36

MaccoBble BEIMUPAHUS —
HKOJIOTHYECKUE KPU3HUCHI
HPOILLIOTro

37

CoBpeMEHHBIN IKOJIOTUYECKUMA
KpPHU3HC, €T0 0COOCHHOCTH

38

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MUpA.
OCHOBHBIC CHCTEMATHUYCCKHE
Pyl OPTaHU3MOB

39

O060061IEeHNE U
cucTeMaTH3alus 3HaHUH 1Mo
TeMaM "MUKpO3BOJIIOLUS U €€
pe3ysbTathl”,
"Makpo3BOIIOLHS U €€
pesyabTaThl"/ KoHTposbHas
pabota o Teme "DBosrorus"

40

AHTpOIIOJIOTHS — HayKa O
4eJIOBEKE

41

PazBuTue npeacraBieHuit o
MIPOUCXOXKICHUN YeTIOBEKa

42

MecTto yenoBeka B cUCTEME
OpPraHUYECKOT0 MHPA.
JlaGopartopHnas pabota
«3ydyeHune ocobeHHOCTEH
CTPOEHHS CKeJleTa YelIOBeKa,
CBSI3aHHBIX C

0.5




MMPAMOXOKICHHUCM)

43

JBrxKy1ye cuibl
aHTPOIIOTeHE3a

44

CooTHomIEeHNE
OMOJOrHYECKUX U
COITMATBHBIX (haKTOPOB B
aHTpPOIIOTEHEe3e

45

OcCHOBHBIE CTaIUHU
aHTPOIIOreHe3a

46

[TanmeoreneTuka u
[MaJeOreHOMHUKA

47

:‘)BOJ'IIOLII/IX COBPEMCHHOT'O
YCJIIOBCKaA

48

YeoBeueckue pachl.
[TpakTnueckas pabora
«M3y4eHne 3K0I0ruyecKux
aJlanTanuii 4eJoBeKa»

0.5

49

MexucuIIMHapHbIE
METO/Ibl aHTPOTIOJIOTUHU

50

3apo>1<z[eHI/Ie " pa3sBUTHUC
9KOJOT'MH1

51

MeToObI YKOJIOTHH.
JlaGopaTtopHnas pabota
«3yyeHnue meTo10B
DKOJIOTHYCCKHUX
HCCIIeIOBAHUI

0.5

52

3HayeHNnEe YKOJIOTHUECKHUX
3HAHUU U1 YeJIOBEKa




53

Okonornyeckue HakTopsl

54

AlGuotnyeckue GakTopsI.
CBeT Kak KOJIOTHUECKUI
¢axTop. JlabopaTtopHas
pabota «BrisiBneHmEe
IIPUCTIOCOOIEHUI OpraHU3MOB
K BIIMSTHAIO CBETA»

0.5

55

AbuoTtnueckue GpaxkTopsl.
Temmeparypa kax
IKOJIOTHYECKUH (aKTOoP.
Jlaboparopuas padoTa
«BpIsiBICHUE
MIPUCTIOCOOICHUI OPTraHN3MOB
K BIUSIHUIO TEMIEPATyPhD»

0.5

56

AlGuotnyeckue GpakToOpHbI.
Brnaxxnocts kak
AKOJIOTUYECKHUI (PaKTOP.
JlaGopartopHnast pabota
«AHaToMu4ecKue
OCOOCHHOCTH pacTEHHH U3
pa3HbIX MECT OOUTAHUS»

0.5

57

Cpenpl oOuTaHus: OPraHU3MOB

58

buonornueckue puTMbl

59

JKuznennbie hopmbl
OpraHu3MOB

60

buotnyeckue akTopsl

61

3HaueHne OMOTHYECKUX
B3aUMOJICUCTBUH IJ1g
CYIIIECTBOBAHMSI OPTaHU3MOB B




cpene oouTaHus

62

DKOJIOTUYECKUE
XapaKTEPUCTUKU MOMYJISALUU

63

OcHOBHEBIE TTOKa3aTeIHN
MOMYJISIIIUN: YUCIEHHOCTb,
MJIOTHOCTh, BO3pAacTHAs U
[I0JI0Basl CTPYKTypa

64

OcHOBHBIE TTOKa3aTeIn
MOy IALUN: POKIAEMOCTD,
MIPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIlUN

65

DKOJIOTHYECKasi CTPYKTypa
MomyJiauuu

66

JlnHaMuKa nomysauuu u e
peryusauus

67

KpuBeie pocta uncieHHOCTH
nomyssiiun. Kpusbie
BBDKUBAHHUS

68

DKOJIOTHYECKasi HUIIIA BUIA.
JlaGopartopHnast pabota
«ITpucnocobnenus cemsiH
pacTeHUI K PacCeICHUIO

0.5

69

Bup xak cucrema nonyJisiiui

70

3aKOHOMepHOCTI/I INOBCACHUA 1
MI/IFpaI_[I/Iﬁ KHUBOTHBIX

71

Co00111ecTBO OPraHu3MOB —
ouoreHo3

72

OKocucremMa Kak OTKpbITas




CHUCTEMA

73

KpyroBoport BeliecTB 1 OTOK
SHEPrUM B IKOCHUCTEME

74

OcCHOBHBIE TOKa3aTenu
SKOCUCTEMBI

75

DKOJIOTUYECKUE TUPaAMUJIbI

76

H3meHeHnsa coo0IeCTB —
CYKIIECCHH

77

IIpupoaHbIE S5KOCUCTEMBI.
DKOCHCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOpPEH 1
OKEaHOB

78

IIpupoaHbIE S3KOCUCTEMBI.
DKOCHUCTEMBI TyH]IP, JIECOB,
CTernen, MyCThIHb

79

AHTpOHOFeHHLIe 9KOCHCTCMbI

80

YpboskocucTeMsl.
[TpakTnyeckas padora
«M3y4eHue u onucaHue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(hopMHUpPOBaHHSI OCHOBHBIX
B3aUMOJICCTBUI OPraHU3MOB
B DKOCHCTEMAX

82

MexaHu3Mbl BO3JEHCTBUS
3arpsi3HEHUI pa3HbIX TUIIOB Ha
CyOOpTraHM3MEHHOM,
OpPraHU3MEHHOM,




MONYJIALIMOHHOM U
HKOCHUCTEMHOM YPOBHSIX

buocdepa —

83 | oOmennanerapHas 000J04YKa
3emun

24 VYuenne B. U. Bepnaackoro o
ouocdepe

25 3aKOHOMEPHOCTH
CYILIECTBOBaHUs Onocdepbl

26 KpyroBopotsl BelecTs u
OMOTCOXMMHYECKUE ITUKITBI

27 30HAIBLHOCTH OMOCHEPHI.
OcHOBHBIE OMOMBI CYIIIH

88 | VYcroitunBocTh GHOCheEpHI

29 DKOJIOrn4ecKre KpU3UChl U UX
MPUYMHBI

90 Bo3aeiicTBue yenoBeka Ha
ounochepy
AHTpPOIIOT€HHOE BO3/IEHCTBUE

91 | ©Ha pacTUTENbHBIN U
JKUBOTHBIN MUD

92 | Oxpana npupo/sl
OCHOBHBIE TPUHIUIIBI

93 | ycroituuBoro pazputus
YeJI0BEYECTBA U PUPO/IBI
PannonansHOE

94 | npupoaOINOIH30BAHUE U

COXpaHeHHEe OUOJIOTUYECKOTO




pazHoobOpasus 3emiu

O060061IeHNE U
cucTeMaTu3anus 3HaHui 1o
TeMaM "DKOJIOTHA - HayKa O
B3aMMOOTHOIICHUSX
OpPTaHU3MOB JIPYT C JPYTOM H
HAJ0PTaHU3MEHHBIX CUCTEM C
OKpyXarolei cpeaoi",

95 | "Opranusmel u cpena 1
oburanug", "OKoJIOrus BUIOB
u nonyJisiuud", "Okonorus
COOOIIECTB. DKOJIOTHUCCKHUE
cucrems!", "buocgepa -
riio0anbHas 3KkocucTema' /
KonTponbhas pabota no teme
"Okonorus"
96 | PesepBHbIil ypok 1
97 | Pe3epBHbIil ypok 1
98 | PesepBHbIil ypok 1
99 | PesepBHBIil ypok 1
(1)0 PesepBHBIN ypok 1
10 .
) PesepBHbIi ypok 1
10 .
) Pe3epBHbIii ypok 1
OBIIEE KOJIMYECTBO YACOB 102 75

[10 [TIPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoOro
TpedOBaHMS

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHOI NPOrPaMMbl CpeIHEro
o01ero oopazoBaHus

CdopMUpoBaHHOCTH 3HAHUH O MECTE€ M POJU OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B ¢dbopmupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOUW KapTUHBI MUPA, B MO3HAHUU 3aKOHOB MTPUPOJIBI
U pEUeHUH  JKU3HEHHO  BaXHBIX  COLMAJIbHO-3TUYECKHX,
HSKOHOMUYECKHUX, IKOJIOTUYECKUX MPOOJIEM YEJIOBEUYECTBA, a TAKKE B
pELIEHUN BOINPOCOB PALMOHAIBHOTO IPUPOAOIOJIB30BAHUSA, B
(GbopMUPOBaHUN IIEHHOCTHOT'O OTHOIIEHHUS K MpPHUpPOJE, OOILECTBY,
YeJIOBEKY; O BKJIa/I€ POCCUHMCKHX U 3apyOexHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUH

Bnagenue cucremoil 3HaHMM 00 OCHOBHBIX METOJAaX Hay4YHOI'O
MO3HAHUS, UCTIONB3YEMBIX B OMOJIOTHUECKHUX UCCIICIOBAHUSIX YKUBBIX
00BEKTOB U DJKOCHCTeM (OMHCaHWE, W3MEpPEeHHe, IPOBEICHUE
HaOIOZICHUH); croco0aMy BBISBIICHUS M OIICHKH AHTPOIMOTCHHBIX
W3MEHEHUH B MPUPOJE.

YMeHue BBIIBUTATh TUTIOTE3bI, TPOBEPSATh UX IKCIEPUMEHTATHHBIMU
cpenctBaMu, GopMynHpysl IIellb HCCIEAOBaHUS, aHAIM3HUPOBATH
MOJIyYEHHBIEC PE3YJIbTAThI U JIEaTh BHIBOIBI.

BrisiBIeHHE 3aBHCHMOCTH MEXKIy HCCIICyeMbIMU BeJIMYUHAMH,
00BsICHEHUE TOTYYCHHBIX PE3YIHTaTOB U (OPMYITUPOBAHNE BEIBOIOB

C UCIIOJIb30BAHHUEM HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ X 3aKOHOB

YMeHue BIaNeTh CHCTEMON OWOJIOTMYECKUX 3HAHWM, KOoTopas
BKJIFOYAET: OCHOBOIIOJIArAlOIINE OMOJIOTMYECKUE TEPMHUHBI M TIOHSTHS
(>Ku3HB, KJIETKA, TKaHb, OPTaH, OPraHU3M, BUJI, OIS, YKOCUCTEMA,
ouorieno3, ouocdepa; MeTadboI3M, TOMEOCTa3, KICTOUYHBI IMMYHHTET,
OuocuHTe3 Oenka, OWOMOIMMEPBI, TUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCIPOM3BE/ICHUE, HAaCJICICTBEHHOCTb, HM3MEHUYNBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: kierouHas teopus 1. IlIBanna, M.
[MIneitnena, P. BupxoBa; ki10HaIBHO-CENEKTUBHOIO UMMyHHUTETA [1.
Opnux, N.1. MeynukoBa, XpOMOCOMHAasi TE€OpHUsl HACJIEACTBEHHOCTH

T. Moprana, 3akoH 3apoasimieBoro cxoxactea K. bapa,




sBoMmoLMOHHas Teopuss Y. JlapBuHA, CHHTETHYECKAas TEOPHs
JBOMIOLMU, Teopus  aHTpomoreHesa Y.  JlapBuHa;  Teopus
ouoreoneno3a B.H. CykauéBa; yuenue H.M. BaBunoBa o nentpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PACTCHHM, yueHue
A.H. CeBeprioBa 0 myTsX U HaIpaBJICHUSAX 3BOJIIOLMH, yueHue B.U.
Bepnazackoro — o 6uocdepe);

3aKOHbl  (eOIMHOOOpa3usi  MOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacilerieHusl TpU3HaKoB, HE3aBUCUMOT0 HACJIEIOBaHUs MPU3HAKOB
I'. Menpnens; CUEIUIEHHOIO HACIEA0BaHUs NIPU3HAKOB U HAPYIICHUS
cuerieHuss reHoB T. MopraHa; TroMOJOTMYECKHX pAJIOB B
HacjeAcTBeHHOM wu3MeHunBoct H.M. BaBuioa; reHernueckoro
paBHoBecus JIx. Xapau u B. BaiiHOepra; 3apojapIieBOTO CXOJCTBA
K. bapa; Ouorenerndeckwuii 3axon . ['exkens, @. Mromepa);
MPUHIIUIIBI (YUCTOTHI FTAMET, KOMIUIEMEHTAPHOCTH );

npasuia (MuaumyMma FO. JIubuxa, s3KoI0ruyecKoi mupaMuabl 9uced,
OMOMAacChl U YJHEPTHUH);

runote3sl (koarepatHoi AWM. Omnapuna, nepBuyHoro OyiboHa JIx.

Xonneitna, mukpocgep C. oxkca, pubdozuma T. Hek)

YMenue peuraTb TTOHMCKOBBIC OMOJIOrHYEeCKue 3aaa4u; BBISABIIATH
MPUYIUHHO-CIICACTBCHHBIC CBA3HU MCKAY HCCIICAYCMbIMU
OHOJIOrMYEeCKUMU O6’beKTaMI/I, mpoueccaMm H ABJIICHUAMU, JOCJIAThb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWH ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATb TCHOTUIINMYCCKUC CXCMbI CKPCIIUBAHUA [JIA PAa3HLIX THIIOB
HaCJICAOBaHU IIPU3HAKOB Y OPraHU3MOB, COCTABJIAITH CXEMBI IICPECHOCA

BCHICCTB U DHCPI'MU B OKOCUCTEMAX (HGHI/I IHUTaHWsA, ITUIICBBIC CeTI/I)

VYMeHue yCTaHaBIUBaTh B3aMMOCBSI3M MEXAY CTPOEHHUEM U
GYHKIUSAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEHl, opraHamMu u
CUCTEMaMM OpPraHOB y pAacCTEHUH, KUBOTHBIX U YEJIOBEKA; MEXIY
sTamaMyd oOMEHa BEIIEeCTB; JTalaMy KJIETOYHOIO MLHKIA U
KU3HEHHBIX IIMKJIOB OPraHU3MOB; JTalaMd SMOPHOHAIBLHOTO
pa3BUTHSA; TEHOTUIIOM M (EHOTUIIOM, (EHOTUIIOM M (aKTopaMu
cpeasl OOWTAHMA; TMPOLECCAMU HBOJIOLUH; JABIKYIIMMHU CHUIAMHU
AQHTPOIIOTEHE3a;  KOMIIOHEHTaMM  pa3iIM4YHbIX  JKOCUCTEM U

HpI/ICHOCO6J'IeHI/I${MI/I K HUM OPraHu3MoOB

YMeHue BBIICNATH CyIIeCTBEHHBIE TPU3HAKHU:

CTPOEHHS BUPYCOB, KJIETOK NMPOKAPUOT U FYKAPHUOT; OJHOKIECTOYHBIX
Y MHOTOKJIETOYHBIX OPTaHHU3MOB, BUJIOB, OMOT€0LIEHO30B, SKOCUCTEM
U Ouocdepsl; CTPOCHUS OPraHOB U CHCTEM OpPraHOB pPAaCTEHHIA,

JKNBOTHBIX, YCJIOBCKA, IIpOCCCOB KN3HCOACATCIIbHOCTH,




MPOTEKAIONINX B OpPraHW3MaX pPACTEHWH, JKUBOTHBIX W YEJIOBEKa;
OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemecTB (MeTabou3M),
uH(bOpMallMU U TPEeBpalIeHUs YHEPrun, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoHOTr0 THUIOB NHUTaHUS, (OTOCHHTE3a W XEMOCHHTE3a,
MUTO32, Meiio3a, raMeToreHesa, sMOpHOreHesa,
MOCTAMOPHUOHAIILHOTO PAa3BUTHS, Pa3MHOXKEHUS, WHAMBHUIYAIBHOTO
pa3BUTHs oOpraHu3Ma (OHTOT€HE3a), B3aUMOJICHCTBUS T'€HOB,
reTepo3nca; JIEUCTBUI HUCKYCCTBEHHOTO otbopa,
CTaOMIIM3HUPYIOLIETO, ABIKYIIETO U Pa3phIBAIONIETO €CTECTBEHHOTO
0TOOpa; aMIONaTPUYECKOTO U CHUMITATPHUYECKOTO BUI000pa30BaHMUS;
BIUSHUS JIBIDKYIIMX CHUJI JBOJIONUU HAa TeHOMOHA MOMYJISIUY;
MIPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOWTaHUS, YepeOBaHUS
HAIPaBIICHUH IBOJIONNHN; KPYTOBOPOTA BEIIECTB U TTOTOKA YHEPTUU B

9KOCHCTEMAxX

ChopMupoBaHHOCTh YMEHHUS BBIACHATH CYIIECTBEHHBIC MPU3HAKU
BUPYCOB, KII€TOK TNPOKapuOT M 3YKapHUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BU/IOB, OMOTEOLIEHO30B M YKOCUCTEM;
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U MPEBpAIIECHUs YHEPTUU
B KJIETKE, ()OTOCHHTE3a, INIACTUYECKOTO U SIHEPreTHIEeCKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeHo03a, OIUIONOTBOPEHUS, pa3BUTHI U
Pa3MHOKCHHH, VHIUBHTy aJIbHOTO pa3BUTHUA OpraHu3Ma
(oHTOrEHe3a), OOpHOBI 3a CyIIECTBOBAHUE, €CTECTBEHHOIO O0TOOpa,
BUJ000pa30BaHusl, NPUCIOCOOJIEHHOCTH OpPraHW3MOB K cpefe
OOWTaHMS, BIHMSHUS KOMIIOHEHTOB JKOCHCTEM, AaHTPOIIOTCHHBIX
U3MEHEHHH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYyTOBOPOTA BEIIECTB

Y TIPEBpAIICHUS YHEPTUH B Onocdepe

Ymenne WCTIOJTB30BaTh COOTBETCTBYIOIIHC apryMeHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JUISI JOKa3aTeNIbCTBA
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIT; B3aUMOCBSI3U
OpPraHW3MOB M Cpelbl OOWTaHWs, CIUHCTBA YEJIOBEYSCKHX pac;
HEOOXOAMMOCTH  3J0pOBOTO  00pa3a  KU3HHU,  COXPaHCHHS
pa3sHooOpa3usi BUJOB M 3KOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS

npupoabl 1 4CJIOBCUCCTBA

YMeHHe KpUTHYECKH OLEHHBAaTh WH(POPMAIHI0 OHOJOTHYECKOTO
COJICPKAHUS; HHTEPIPETUPOBATh ITHUECKUE ACTIEKThI COBPEMEHHBIX
UCCIIC/IOBAaHW B~ OWOJIOTMHM,  MEAWIUHE, OHOTEXHOJOTHH;
paccMaTpuBath rJ100aTbHBIC 9KOJIOTUYECKHE POOIIeMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO

8(0X370005010)




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'UAN

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

buonorus kak HayKa. JKuBBIe cCHCTEMBI U UX HN3YUCHUC

1.1

CoBpemeHHass Ouonorus — KOMIUIEKCHas Hayka. buonormdeckue Hayku H
u3ydyaemble UMHU npoOsembl. DyHIaMEHTaIbHbIE, MPUKIAIHbIE U TOUCKOBBIE
Hay4yHbIE€ UCCJIEI0BAaHUS B OMOJIOTHH.

3HayeHue Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOU
kaptuHsl mupa. [Ipodeccuu, csa3annble ¢ Ouonorueid. 3HaueHue OMOJIOTUU B
MIPAKTUYECKOW JESITENIBHOCTH YEJIOBEKAa: MEJWLHHE, CEIbCKOM XO35HCTBE,

IIPOMBILLIIEHHOCTH, OXPaHE IIPUPOBI

1.2

JKuBbie cUCTEMBI Kak TpeaAMET u3ydeHus: Ononoruu. CBOMCTBA KUBBIX CUCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTb, CIOKHOCTh U
YHOPSAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BEJAEHUE, PA3APAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHU3alu )KUBBIX CUCTEM: MOJIEKYJISIPHBINA, KIIETOYHBIN, TKAHEBBI,
OpraHu3MEHHBIM, MOIYJISILUOHHO-BUA0BOM, 3KOCUCTEMHBIN
(OmoreoneHoTHueckuit), 6uocdepusid. Ilpoueccrl, mpoucxoasaiue B >KUBBIX
cucremax. OCHOBHBIE MpPHU3HAKU KUBOTO. JKH3HB Kak ¢opMa CylIeCTBOBAHUSA

MaTepuu

1.3

Meroasl Oumonornueckoil Hayku. HaOmioneHue, u3MepeHHE, SKCIECPUMEHT,
cucTeMaru3anusa, MeTaaHannu3. lloHarhe o 3aBHCHMOM HW  HE3aBHCHMOM
nepemeHHon. Ilnanuposanue skcnepumentTa. [locranoBka u IpoBepKa THIIOTES.
HyneBas runoresa. Ilonstue BbIOOpKM M €€ 1OOCTOBEpHOCTh. Pa3bpoc B
Oouonornueckux AaHHbIX. OlLIEHKa JTOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTaTOB.
[IprunHBI UCKAXKEHUS PE3YJIBTATOB SKCIEpUMEHTA. [[OHATHE CTATUCTHYECKOTO

TECTA

KneTka xak OMojiorudyeckasi cucrema

2.1

Knerka — cTpykTypHO-(yHKIIMOHATIbHAS €IMHUIIA KUBOTO. VICTOpUS OTKPBITUS
knetku. Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. IlBann, M.
[netinen, P. BupxoB). OcHOBHBIE TOJIOKEHUS COBPEMEHHON KIIETOYHOM
TEOPHH.

Metoabl  MOJEKYJISpHOM M KJIETOYHOH  OHONOTMH:  MHUKPOCKOIHMS,
xpomarorpadusi, 31ekTpodopes, METOI MEUEHBIX aTOMOB, AU depeHInalIbHOe

ueHTpuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKUN COCTAaB KIETKU. Makpo-, MUKPO- U YIBTPaMUKpPOdJIEMEHThI. Bosia u




e pojib KaK pacTBOPUTENs], peareHTa, y4acTHe B CTPYKTYpUPOBAHUU KIIETKH,
TEIUIOPETYJISAIUA. MHUHEpaIbHBIE BEIIECTBA KICTKH, UX OHMOJIOTUYECKAs POJib.
Posb kKaTHOHOB M aHMOHOB B KIIETKE.

buonornueckne momuMepsl. benkn. AMHUHOKHCIOTHBIM COCTaB  OEIKOB.
Crpykrypsl OenkoBoil Mosiekyibl. llepBuuHas cTpykTypa Oenka, NMenTHAHAs
CBs3b. BTOpHWuHas, TpeTW4Has, YETBEpPTUYHAS CTPYKTyphl. JleHaTyparms.
CoiicTBa 6enkoB. Knaccuduxamus 6enxoB. buonornyeckue QpyHKIuu O€nKoB.
VYrneBoabl. MoHOcaxapupl, AUcCaxapHibl, OJIMTOCaXapubl U MOJUCAXAPUIBI.
OOmmii TuIaH  CcTpoeHHsT W (U3UKO-XMMUYECKHE CBOWCTBA  YTJICBOJIOB.
buonoruueckue GyHKIIMN YTIEBOIOB.

Jlurmuaer. uppodunsHO-rUApOdOOHBIE cBOlicTBa. Kiaccudukamust aumumaoB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, cTepouiabl. buomornyeckue QyHKIMH
mumuaoB.  OOmme cBOicTBa  OMONOrMYECKMX MeMOpaH — TeKydecTb,
CIOCOOHOCTh K CaMO3aMbIKaHUIO, ITOJIyTIPOHUIIAEMOCTb.

Hykneunosbie kucnorsl. JIHK um PHK. CtpoeHne HYKIEHHOBBIX KHCIOT.
Hyxneoruasl. [Tpunmun kommnementapraocta. [Ipasmno Yapradda. Ctpykrypa
JIHK — nBoifHas crnmpanb. MecTOHaxXOXJIeHUE W OMOJOTHYeCcKHe (YHKIUU
JIHK. Buast PHK. ®yuknuu PHK B knetke.

Crpoenne mosekynbl AT®. Makpospruueckue cBsisu B Mojekyie ATO.
buonoruueckue pynkuuu AT®. BoccraHoBiIeHHbIE TIEPEHOCYUKH, UX QYHKIIUU
B kierke. CekBenupoBanue JIHK.

CrtpykrypHast Ouonorusi: Ouoxumudeckue U OHO(DU3MUECKHUE HCCIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbI OMOMOJIEKYI
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Tumbl  KJIETOK: dSyKapuoTHdeckas W mnpokapuoTuueckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00pPa30BaHUsI KIICTKHU.

Crtpoenue npokapuoTuueckoi kiaeTku. KietouHas cteHka OakTepuil U apXxei.
OCOOEHHOCTH CTPOCHHUSI TeTepOTPOGHON U aBTOTPOGHON MPOKAPUOTHYECKUX
KJIeTOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dYKapUOTHYECKON KieTku. [lmasmaTudeckas
MemOpana (miasmaniemma). CrTpykTypa  IJIa3MaTHUYeCKOM  MeMOpaHBI.
TpancropT BemecTB 4epe3 IUIA3MATHUYECKYI0 MeMOpaHy: IACCUBHBIN
(muddysust, obneruénnas nuddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIH
akTuBHbIM TpaHcnopT). [lomynponumaemocts memOpanbl. Pabora Hatpuii-
KaJIMEBOTO HAcoca. ODHJOIMUTO3: MHHOIUTO3, (aromuro3. DK30LHUTO3.
Knerounas crenka. CTpykTypa W (YyHKIMH KIETOYHOW CTEHKHM PACTECHUH,
rpuOoB.

Hutommaszma. Iuto3ons. Lutockener. J[Bmwxkenue nuroriazmbel. OpraHouabl
kineTkr. OpgHoMeMOpaHHBIE OpPTraHOWMIBI KIIETKH: SHAOIUIA3MaTHYeCKas CeTb

(BIIC), anmapar ['oab1KkH, JIM30COMBI, UX CTpOeHHE U (YHKUIUHU. B3anMocBs3b




0JIHOMEMOpaHHBIX OpraHOUAOB KJIETKU. CTpOoEHHE IPaHyISIPHOTO PETHKYJTyMa.
Cunte3 pactBopuMbix OenkoB. CuHHTE3 KICTOYHbIX MeMOpaH. [mankuit
(arpaHymsipHBI) SHIOMIA3MAaTUYECKUN peTuKyinyM. CekperopHas (yHKIUS
anmapara ['onpmku. TpaHncnopT BeliecTB B KJeTKe. Bakyonu pacTUTENbHBIX
kietok. Kiterounslii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKU: MUTOXOHIPUU, TUTACTHU/IBI.

Crpoenne u (yHKIUU MUTOXOHIPHHA H miuacTui. [lepBuuHble, BTOPUYHBIE U
CIIOKHbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIMX  AYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, TEUKOTUIACTHI BBICIIUX PACTCHUM.

HememOpannble opraHouasl kinetkun CrpoeHune M (DyHKIMHM HeMeMOpaHHBIX
OpraHoujioB KijeTku. Pubocombl. MukpodunameHTb. MBbIIIeYHbIE KIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHe M JBWKEHHE J>XTYTHKOB U
pecHuuek. MukpoTpyOoUKkH UTOIUIa3Mbl. LleHTprors.

Snpo. Obosouka s1apa, XpOMaTUH, KapuoIrja3dMma, SJpPbILKH, UX CTPOEHHE U
bynkuu. SAnepHsiit 6enkoBblii MaTpuKc. [IpocTpaHCTBEHHOE pacmoiIOkKeHHE
XpoMocoM B HHTep(a3HOM sijipe. benku xpoMaTuHa — THCTOHBI.

Knerounsle BkmtoueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIETOK JYKapHOT

(pacTUTeNbHOM, )KUBOTHOH, IPUOHOIN)
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AcCCUMMIISIIIUS M TUCCUMMIISILIMSA — JBE CTOPOHBI MeTaboiu3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIif. YuacTie kuciopoga B 0OMEHHBIX
mporeccax. JHEpPreTudeckoe obecredueHne KIeTku: mnpeBpaiieHne ATD B
oOMeHHBIX Tporeccax. MDepMEeHTATHBHBIA XapaKTep PEaKIUi KIECTOYHOTO
MeTabonu3ma. DepMeHThl, X CTPOCHHE, CBOMCTBA W MEXAHMU3M JCUCTBHSL.
Kodepmentsl. Ornuumst (epMEHTOB OT HEOPraHUYECKUX KaTalu3aToOpOB.
benku-akTuBaTOppl M OENKU-UHTUOUTOPBL.  3aBUCUMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEAKINIA OT PA3IMIHBIX (PaKTOPOB.

IlepBuuHBI CHUHTE3 OpraHMYeCcKUX BelecTB B Kierke. dorocunre3. Pousb
XJIOpOIIacToB B mpouecce (orocuHre3a. CBeToBas U TeMHOBas (hasbl.
ITponyxtuBHOCTE (poTOCHHTE3a. BnusHue pa3nuyHbIX (aKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHHe (HOTOCHHTE3A.

XeMOCHHTES. Paznoobpa3zue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUULMpYIOLUE OaKTepuH, *ejle300aKkTepun, cepoOaKTepuu, BOJAOPOIHbIE
OaxTepuu. 3HaYEHHE XEMOCHUHTE3A.

AHa’poOHble opraHu3mbl. Bunel Opokenus. Ilpogykrbl OpokeHUs U HX
UCTOJIb30BAHUE YEJIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIC3HEH.

AspoOHBIE OpraHU3MBI. JTaIlbl SHEPTETHIECKOTO oOMeHa. [loAroToBUTENBHBIM
stan. ['mukonus — 6ecKUCIOpOAHOE paCUIEINIEHUE TIIIOKO3bI.

buonorunyeckoe OKHCJICHHUE, HMJIN KJICTOYHOC JIbIXaHUC. Pons MI/ITOXOHIlpI/Iﬁ B




mpoueccax — OWosormueckoro  okucieHus.  llukimdeckume  peakium.
OxucnurensHoe pochopunrpopanue. [IpernmyiiecTBa a3poOHOTO MyTH 0OMEHa

BEIIECTB Mepes aHadpoOHBIM. D(H(PEKTUBHOCTH HYHEPTETHUECKOr0 0OMEeHa

2.5

Peakuuu marpuuHoro cuHtesa. lIpMHIMI KOMIUIEMEHTApHOCTH B pEeaKLUAX
MaTpUYHOTO  CHHTe3a.  Peanmu3aums  HacleICTBEHHOM — MHQOpMauu.
I'eneTnueckuii kox, ero cBoiicTBa. TpaHckpunuusa — MatpudHblid cuHTe3 PHK.
[IpyHUMIBI ~ TPAaHCKPUIILMK:  KOMIUIEMEHTAapHOCTb, AHTHIApPaJIEIbHOCTD,
aCUMMETPUYHOCTh. TpaHcimauusa U e€ stansl. Yyactue TpaHcnopTHeix PHK B
OouocuHTese Oenka. YcinoBusa 6uocuHre3a Oenka. KoaupoBaHue aMMHOKHUCIIOT.
Ponb pubocom B GuocunTese Oelnka.

Opranu3zanus reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTUBHOCTU I€HOB
y npokapuoT. ['unoresa onepona (P. XKakoo, XK. Mano). Perynsuuns oOMeHHbIX
IIPOLIECCOB B KJIeTKe. KileTouHbll roMeocTas.

Bupycbl — HekneTouHble (OpMbl KU3HU U OOJIUratHele napasutsl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

BupycHble 3a00sieBaHus yenoBeka, KUBOTHBIX, pactenuid. CIIMJ], COVID-19,

COIMAITBHBIC U MEUITUHCKHE TPOOJIEMBI

2.6

Knerounslii 1uki, ero mnepuoiasl u peryiasuus. Murepdasza u  MuUTO3.
OcobeHHOCTH TPOLIECCOB, MPOTEKaroIKX B MHTEpdase. [loaroToBka kieTku
nenenuto. IIpecuHTernyeckuit  (MOCTMUTOTHMYECKHMM), CHHTETHUYECKMH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUIA) IEpHOAbI MHTEP(]a3bI.

Marpuunbiii cunte3 JJHK — perukarmus. Ilpunnunsr perumkanuu JHK:
KOMIUIEMEHTAPHOCTb, IOJyKOHCEPBATUBHBI CHHTE3, aHTUNAPAIIEIBHOCTD.
Mexannsm pernkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Teromeps! 1
TenomMepasa. XpOMOCOMHBIM HaOOp KIETKM — KapHOTHUM. JIMIUIOMIHBIA H
rafmouAHbl  Habopbl XpomocoM. ['omosnoruunbsle XpoMocomsl. IlonoBbie
XPOMOCOMBI.

Henenue knetku — MuTo3. CTauu MHUTO3a M MIPOUCXOSAIINE B HUX MPOIECCHI.
Tunsl muto3a. Kaprokunes U nuTOKMHE3. brojormuyeckoe 3HaueHHE MUTO3A.
Perynsauus muTOoTMYEeCKOro LMKIa KieTkd. lIporpammupyemas kiueTo4yHas
rudesb — anomnTo3.

@OyHKIIMOHAIbHAs TEHOMHUKA

OpranusM Kak Onosiornyeckas cuctema

3.1

OAHOKJIETOYHbIE,  KOJIOHUAJIbHBIE,  MHOIOKJIETOYHBIE  OpraHU3Mbl U
MHOT'OTKaHEBbIE OPTaHU3MBI.

@®opMbl pa3MHOKEHHUS OPraHM3MOB: Oecroyioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael Gecriooro pa3MHOXKEHHSA: IOYKOBAHME, CHOPYJISALUS,

(bparmeHTays, KIOHHPOBaHHE.




[TonoBoe pasmuoxkenue. IlonoBble KieTKH, wid TameTsl. Meito3. Cranun
Mmenosa. IloBenenue xpomocoMm B Meinose. Kpoccunrosep. buonormueckuit
CMBICJI M€i103a U MOJIOBOTO mpouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIUKIIE
OpraHU3MOB.

[IpenzaponpiueBoe paspurue. ['amerorenes y >KMBOTHBIX. 110JI0BBIE Kene3sl.
OOpa3oBaHue W pa3BUTHE TOJOBBIX KiIeTOK. CrepmMaToreHe3 M OOIEHE3.
Crtpoenue monoBeIX KiIeToK. OTUIOAOTBOpEeHHE U SMOPHUOHAIIBHOE pPa3BUTHE
KUBOTHBIX. CriocoOGbl  OIJIOJJOTBOPEHMUS: Hapy»kHOE, BHYTpEHHEE.
[TapTeHorenes.

WunuBunyansHoe pa3BuUTHE OpraHu3MoB (oHToreHes). Cramum smOpuorenesa
YKUBOTHBIX (Ha IpuMepe Jsarymkn). poonenue. Tunsl apodaeHus. OcobeHHOCTH
npoOJeHns MIIEKOMUTAIOUINX. 3apO/IbIIIeBble JTUCTKH (TacTpysIsaius). 3aKiaaKa
OpraHoOB W TKaHEH W3 3apOJbIIIEBBIX JINCTKOB. B3auMHOE BIMsSHHE YacTeu
pa3BUBAIOIIETOCs 3apojbliia (IMOpHOHANBHAS HMHAYKIMSA). 3akiajgka IUIaHa
CTPOEHMS KUBOTHOT'O KaK PE3yJIbTaT MEPAPXMUYECKHX B3aUMOJECHCTBUN TI'€HOB.
BnusHue Ha >MOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpY:Karoei
Cpeapl.

Poct u pasButue >xuBOTHBIX. [locTamMOpuoHanbHbIll mepuon. Ilpsmoe u
HempsiMoe pas3BuTHe. PaszButne ¢ meramMopdo3oM y O€ClO3BOHOUHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHonoruueckoe 3HaueHHE NPSIMOIO M HEMPSIMOTO
pa3BUTHSA, UX PACIPOCTpaHEHUE B pupoe. Tumnel pocta KUBOTHBIX. DaKkTOPHI
peryisiiui pocTa >KUBOTHBIX W denoBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTHS y )KUBOTHBIX U yenoBeKa. [leproibl oHTOreHe3a yesnoBeka.
Pasmuoxxenne u pasButue pacreHuid. ['amerodutr u cropodur. Meito3 B
KU3HEHHOM LWKJe pacteHuil. OOpaszoBaHHe CHop B TIpolecce Menosa.
I'amerorenes y pacreHuidl. OIUIOJOTBOPEHHE M Pa3BUTHE PACTUTEIbHBIX
opranu3MoB. /[BOHOE OIJI0IOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMeHU. MexaHM3Mbl DEryJisillid OHTOrE€He3a Yy pacTeHUd U

KHUBOTHBIX

I/ICTOpI/Iﬂ CTAHOBJICHUA MW Ppa3BUTUA TCHCTUKM KaK HAaYyKH. OcHOBHBIE
TCHETUYCSCKUE TOHATHUS U CHUMBOJIBI. I OMOJIOTrHMYHBIC XpOMOCOMBI, AJIJICIIBHBIC

I'CHBbI, AJIbTCPHATHBHBLIC IIPU3HAKHU, I[OMI/IHaHTHHﬁ u peI_IeCCI/IBHHﬁ IIPpHU3HAK,

32 rOMO3UI0Ta, TETEPO3UroTa, YHUCTas JUHUS, TUOPUIbL, TEHOTUI, (EHOTHI.
OCHOBHBIE ~METOABl T'EHETUKH: THOPHUIOJIOTHYECKUH, HUTOIOTHMYECKHH,
MOJIEKYJISPHO-TE€HETUYECKUI
MounoruOpunnoe ckpemuBanue. llepBblii  3akoH Menaens —  3aKoH

33 ennHooOpa3usi TMOpPUIOB MEpPBOro MOKOJEHUsA. [IpaBMiio JOMUHUPOBAHMUS.

Bropoii 3akoH Menaens — 3aK0oH pacileruieHus: npu3HakoB. L{utonoruueckue

OCHOBBI MOHOFI/I6pI/II[HOFO CKpCUIMBaHMs. I'mmoTe3a 9YuCTOTHI TaMeT.




AHanusupyromee ckpemuBaHue. 1IpoMeKyTOUHBI XapakTep HacJIeIOBaHHUS.
Pacuiennenue npu3HakoB IpU HEIIOJIHOM JOMUHUPOBAHUU.

JlurnOpunHoe ckpemuBaHue. Tpetuil 3akoH MeHzens — 3aKOH HEe3aBUCUMOTO
HaclleZIoBaHUsl ~ Npu3HakoB.  [luTonmormueckue  OCHOBBI — AMTHOPHIHOTO
CKpELIUBaHHUI.

CuenyienHoe HacnenoBaHue mnpusHakoB. PaGotel T. Moprana. CueruieHHOe
HAcCJIEJOBaHUE T'€HOB, HApPYILIEHUE CLEIJICHUS MEXIy IreHaMu. XpOMOCOMHaAs
TEOPHS HACJIEICTBEHHOCTH.

I'enernka moma. XpOMOCOMHBII MEXaHU3M ONpENENECHUs IMoyla. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U rereporaMeTHsli mmoi. ['enernyeckas
CTPYKTypa IOJOBBIX XpomocoM. HacienoBanue NpHU3HAKOB, CLEIUIEHHBIX C
TOJIOM.

I'enoTun kak nenoctHas cucrema. [LmeloTponus — MHOKECTBEHHOE JIEMCTBHE
resa. MHOXeCTBEHHBIM aienu3M. B3auMoAeiCcTBUE HEAIUICNIBHBIX TI'€HOB.

Kommnnemenrapuocts. Onuctas. [lomumepust
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BsaumoneiictBie TeHOTHMNAa ¥ cpeabl TMpu  (GOpMUPOBaHUU  (PEeHOTHUMA.
N3meHunBOCTh NpHU3HAKOB. KauecTBEHHBbIE M KOJMYECTBEHHBIE NPU3HAKHU. Bubl
W3MEHYMBOCTH: HEHACTICICTBEHHAS U HACJIC/ICTBEHHASI.

MoudukanmonHass ~ M3MEHYMBOCTh.  Pomb  cpensl B (pOPMUPOBAHUHU
MOIU(PHUKAIMOHHON M3MeHuYnBOocTH. HopMa peakimu mpusHaka. BapuanmoHHBIN
psn u BapuanmonHasi kpuBas (B. HMoranmncen). CpoiicTBa MoauduKarMoOHHON
W3MEHYHUBOCTH.

'eHoTHMTIMYECKasT W3MEHYMBOCTh. (CBOMCTBA TEHOTHUITMYECKOM HM3MEHUYUBOCTH.
Buzpl reHOTUITMYECKON M3MEHUYMBOCTH: KOMOMHATUBHAS, My TAI[IOHHASI.
KomOnHaTuBHAsT W3MEHYMBOCTh. Mei03 © TIOJOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHYUBOCTH. POJIb KOMOMHATUBHOW H3MEHUYHUBOCTH B CO3/IAaHUH
TeHETHUYECKOTO Pa3HOO0pa3us B Mpe/esiaX OAHOTO BUJIA.

MyrtanmoHHass HW3MEHYMBOCTb. Buabl MyTanuii: TIeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HMHAYLHMPOBaHHbIE MyTalMH. SlaepHble U
nuTOoIUIa3MaTnyeckue myrtaruu. CoMaTHUeCKue U MOJIOBble MyTaluu. [IpuduHel
BO3HUKHOBEHUs MyTauuMid. MyTareHbl W WX BIUSHUE Ha OpPraHU3MBbl.
3aKOHOMEPHOCTH MYTALIMOHHOI'O Ipolecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacnencTBeHHoi n3menunBoctu (H.M. BaBuiioB). BHesinepHast ©13MeHUMBOCTD U

HacCJICACTBCHHOCTD

3.5

Kapuotun wyenoeka. MexyHapoaHas MporpaMMa HCCJIEIOBAaHUS T€HOMa
yesnoBeka. MeToapl M3y4eHHMs] TEHETUKHM 4YEJIOBEKa: I'eHEaJorMYeCcKuH,
OJIM3HEIIOBBIH, LIUTOT€HETUYECKUH, MOMYJISALIMOHHO-CTaTUCTUYECKUH,
MOJICKYJIIpHO-TeHeTnYeckuid.  COBpeMEHHOe  ONpeAeieHHEe  IeHOTHMA:

IOJJHOI'CHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHNUEC, B TOM 4YHCJIC C ITIOMOIILIO




[1I[P-ananmu3a. HacnencrBennsie 3abojeBaHus uejoBeka. [eHHbIE U
XpOMOCOMHBIE ~ OOJIe3HM  YellOBEKa. bome3snn ¢ HacnenCTBEHHOM
MIPEIPaCcOI0KEHHOCTHIO. 3HaueHue MEIULMHCKOU TE€HETUKHU B
MIPEIOTBPAILIEHUH U JICYEHUU TeHEeTHYeCKUX 3a00eBaHui yenoBeka. CTBOJIOBbIE

KIICTKH

3.6

JlomecTukauss U ceyekuus. 3apoKACHUE CEIEeKIMU M JIOMECTHKAlUU. YYeHue
H.M. BaBuioBa 0 IeHTpax MPOHCXOXKICHUS M MHOro0Opasusi KyJbTYpHBIX
pactenuid. Ponb cenekuuy B CO3JaHMM COPTOB PACTEHHUN M MOPOJ KUBOTHBIX.
Copt, mopojga, mramMM. 3aKOH TOMOJIOTMYECKMX PSAIOB B HACIECACTBCHHOU
m3menunBocty H.M. BaBumnosa, ero 3HaueHue J1sl CeNEKIIMOHHOM PaOOTHI.
Metoabl ceneKuMOHHON paboTbl. MCKyccTBeHHBI OTOOp: MaccoBBIE U
UHAMBUIYalbHbIM.  OTambl  KOMOMHAUMOHHOW  cenekuuu.  VcobiTaHue
npousBoauTeneil mo nmoroMctBy. OTOOp MO T'€HOTHUIy C HOMOIIBIO OLIEHKU
(deHoTHIIa TOTOMCTBA M OTOOP 10 'eHOTHUITy C romolkko aHanuza JJHK.
HckyccTBEeHHBIN MyTareHe3 Kak METO/l CEIEKITMOHHON pa0boThl. PamuaiimoHHbIi
U XMMHUYECKMH MyTareHe3 Kak HMCTOYHUK MYyTaluil y KyJIbTYpHBIX (hopMm
opranu3moB. lcnonp30BaHME T€HOMHOTO pPENAKTUPOBAHUS M METOJOB
pexomOuHanTHBIX JIHK 1715 momyuyeHus ucxonHoro Marepuaia JJis CENIeKIUH.
[Nomyyenne nommmonoB. BHyTpuBHIOBas rulpunusaiws. bianzkoponcTBeHHOe
CKpelIMBaHue, WM WHOpUIMHT. HepoacTBeHHOE CKpelBaHue, WM ayTOPUAMHT.
I'ereposuc u ero npuunHel. Mcnons3oBaHue rereposuca B cenekuuu. OtnanéHHas
ruOpumm3anyst. [Ipeomorenue Oecruionusi MEKBUIIOBBIX THOPHIIOB. JlOCTYIKEHHUS

CCIICKIIMHN paCTeHI/Iﬁ N XXNBOTHBIX

3.7

OOBEKTBI, HCTONB3yeMble B OHOTEXHOJIOTHMH, — KIETOYHbIE W TKAHEBbIC
KyJbTypbl, = MHMKPOOPraHM3Mbl,  HX  XapaKTepuUCTHKa. TpaauuuoHHas
OMOTEXHOJIOTHS: XJieOomeueHne, TMOTyYeHHEe KHCIOMOJIOUHBIX TPOIYKTOB,
BUHOAENHE. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHKPOOHOJOTHYECKUX
texHojoruii. [Ipon3BoacTBO Genka, aMUHOKUCIIOT ¥ BUTAMUHOB. VICKyCCTBEHHOE
OILIOOTBOPEHUE. PEKOHCTpYKIMA SHULEKICTOK W KJIOHUPOBAHUE YKUBOTHBIX.
Merton TpaHCIUIaHTALUWU SAEP KIETOK.

XpOMOCOMHAsi M Te€HHas WHKEHepus. VCKyCCTBEHHBIM CHHTE3 T€HAa H
KoHCTpyupoBanue pekomOmHaHTHBIX JIHK. JlocTkeHHMST W TEpCIEKTHUBBI
XPOMOCOMHOW M TE€HHOW MHXEHEpUH. MeIUIMHCKHE OHOTEXHOJIOTHH.

Hcnonn3oBaHne CTBOJIOBBIX KIETOK

Cucrema n MHOFOO6pa3I/Ie OpPraHu4YeCKoOro Mmmupa

4.1

buonoruueckoe  pazHooOpasue  opranu3moB. CoBpeMeHHass  cUcTeMa
opranudeckoro mupa. [lpuHnumnel kraccupukanuu opraHu3mMoB. OCHOBHBIC

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB.




Oco0EHHOCTH CTPOCHUS U >KU3HEIAEATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakTepuu, apxeu, OJHOKIETOUHBIC TPUOBI, OTHOKIETOYHBIC BOAOPOCIH, IPYTHE
npotuctel.  KonoHWanbHble  OopraHu3Mbl.  JIBUKEHHE  OJHOKJIETOYHBIX
OpraHu3MoOB: aMEOOUTHOE, )KT'YyTUKOBOE, PECHUYHOE. 3alllUTa Y OJTHOKIETOYHbIX

OpraHu3MoB. Pa3ipakxuMOCTh y OJTHOKJIETOUYHBIX OPraHU3MOB. TaKCHCHI

4.2

MHoOrokjeTouHble  pacteHus. B3auMocCBSI3p yacTei  MHOTOKJIETOYHOIO
opranusma. TkaHU, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranusm kak eauHoe nenoe. Tkanu pacteHuil. TUNbl paCTUTENbHBIX TKAHEH:
oOpasoBarenibHas, IIOKPOBHAs, NPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.
OcobenHoctu cTpoeHus, (YHKIMHA M PACHOJOXKEHHS TKaHEH B oOpraHax

pacTeHui
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BereraruBHbIe M reHepaTUBHBIE OPTaHbl pacTeHUM. OYHKIUHA OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BuxeHne MHOTOKJIETOYHBIX PACTEHUI: TPOMU3MbI
n Hactuu. [lormomenue BOABI, YIVIEKHCIOrO Ta3a U MHHEPAIbHBIX BELIECTB
pactenusmu. [[pixanue pactenuid. Juddysus ra3oB Uepe3 MOBEPXHOCTH
KJIeTKU. TpaHcnopTHBIE CUCTEMBI pacTeHUi. Boinenenue y pacrenuil. 3amura y
MHOTOKJIETOUYHbIX pacTeHud. Kytukyna. CpencrBa nacCUBHOM U XMMHMUYECKOM
3amuThl. DUTOHIUBI.

Pa3npaxuMoCTh M perynsums y Opranu3MoB. PasapaxxumocTs U peryinsanus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKIEeTOUHBIE JKUBOTHBIE. B3amMOCBI3h, YacTe€ei MHOTOKJIETOYHOT'O
opranusma. TkaHu, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranusm kak eguHoe 1enoe. ['omeocrtas. TkaHu )KMBOTHBIX U YeJIOBEKa. THIIbI
JKMBOTHBIX TKaHEH: SNUTENHAIbHASA, COCIMHUTEIbHAS, MBIIICYHAsl, HEPBHAs.
OcobenHoctu cTpoeHusi, (YHKIMHA M PACHOJOXKECHHS TKaHEH B oOpraHax

JKHBOTHBIX MU YCJIOBCKA

4.6

OpraHbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIUM OPTaHOB U CUCTEM OPTaHOB.
Onopa TCJ1a OpFaHI/I3MOB. CKeJIeTBI OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX
XKUBOTHBIX. HapyKHbIIl 1 BHYyTpeHHUN ckeneT. CTpOEHHE U TUIIbl COEUHEHUS
KOCTEH.

I[BI/I)KGHI/IC MHOT'OKJICTOYHBIX JXHBOTHBIX. HI/ITaHI/Ie JKUBOTHBIX. HI/ITaHI/IG
IIO3BOHOYHLBIX KMBOTHBIX. I[BIX&HI/IC KHNBOTHBIX. KO)KHOC JbIXAHHUC. }KaGepHoe
M JIETOYHOE IbIXaHHE.

HBIX&HI/IG ITIO3BOHOYHBIX >XHWUBOTHBIX. BBOJ'IIOHI/IOHHOG yCJ'IO}KHeHI/Ie CTpOGHI/Iﬂ
JIETKUX ITO3BOHOYHBIX KUBOTHBIX. I[LIX&TCJII)HaSI CHUCTECMaA YCIIOBCKA. MeXﬁHI/BM
BEHTWIALIMM JIETKUX y MNTHUI U MIIEKONUTAIOMX. TpaHCHOpPT BEUIECTB Y
opraHu3MoB. TpaHCIIOPT BEIIECTB y JKMBOTHBIX. KpoBeHOCHas cuctemMa u eé

opranel. KpoBeHOCHass cucTemMa  TO3BOHOYHBIX JKMBOTHBIX. Kpyru




KpOBOOOpaNIcHHs. DBOJIONUOHHBIC YCIOXKHEHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBbI TTO3BOHOYHBIX XUBOTHBIX. Bhiienenue y opranusmoB. Brigenenue y
#KUBOTHBIX. CokpaTuTenbHble Bakyosid. Opransl BbiaeneHusa. CBs3b MOJOCTU
TeJla C KPOBEHOCHOW M BBIACIHUTENIBHON cuUcTeMaMu. Beigenenue vy
MMO3BOHOYHBIX JKUBOTHBIX. 3aIlIMTAa Y MHOTOKJIETOUHBIX KUBOTHBIX. [[OKpOBHI 1
UX IPOU3BOJIHBIE.

PazmpaxkxumMocTs ¥ perynsuuMs |y  OpraHu3moB. Paszapaxumocts y
OJIHOKJIETOYHBIX OPTraHu3MOB. TaKCUCHL. Pa3npaxuMoCTb W PETyJSIUs Y
MHOT'OKJICTOYHBIX pacTeHuil. POcTOBbBIE BelllecTBa U UX 3HAYCHUE.

HepBHas cuctema u pedekTopHas peryisiiiisi y MHOTOKJIETOYHBIX )KUBOTHBIX.
HepBHas cuctema u e€ oTAenbl. DBOJIONHUOHHOE YCIOXKHEHHE CTPOSHUS
HEPBHOMN CUCTEMBI Y KUBOTHBIX.

Pazpabotka anroputMoB u mporpamMm s 3GGEeKTHBHON (yHKIIMOHATBEHON
aQHHOTAl[Md  TE€HOMOB,  TPAHCKPUITOMOB,  MPOTEOMOB,  MeTabOJIIOMOB

MUKPOOPraHnu3mMoB, paCTeHI/Iﬁ, JKUBOTHBIX M YCJIOBCKA

OpraHmM YCJIOBCKA U €TI0 310POBLE

5.1

Opranel U cucTeMbl OpraHoB denoBeka. OTaenbl TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Pedruexc u peduekropnas myra. be3dycnoBHbie u
ycioBHBIE pedaekchl. ['yMopanpHasi perysisiius W SHIOKPHHHAsS CHCTEMa
)KUBOTHBIX U 4ejoBeKka. JKeie3nl BHHOKpHHHOﬁ CUCTCMbI U HX TOPMOHBI.
JlelictTBue TOPMOHOB. B3aMMOCBsSI3b HEPBHOW M JHIAOKPHHHOH CHCTEM.
l'mnoranamo-runoduszapHas cucrema. Pednekc u  pednexkropHas myra.

besycnoBHbIE U YCIOBHBIE pe(IEKChI
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3ammTa opranusma ot 6ose3nei. UmmyHHas cuctema denoBeka. Kietodnsiit u
TYMOpaJIbHBIA MMMYHUTET. BpoKIEHHBIN, NMpHOOpeTEHHbIN crnennpuiyeckuit
uMMyHuTeT. Teopusi KIOHaJIbHO-CEeIeKTHUBHOTO uMMyHuTera (I1.Dpnux,
®.M.bepuer, C.Tonerama). BocmnamutenpHble OTBETHI OpPraHu3MoB. Poiib

BpPOXXJIEHHOTO UIMMYHHTETA B PA3BUTUU CUCTEMHBIX 3200JI€BaHUIA
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KpoBeHocHast cucrema u e€ opranbl. Ceplie, KpOBEHOCHBIE COCYIbI U KPOBb.

Kpyru kpoBooOpamienns. Pabota cepaia u e€ perymnsust
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Heixanne yenoBeka. [Juddys3us Ta30B dYepe3 TMOBEPXHOCTh  KIETKH.
JpixatenbHass cucTeMa 4esoBeka. JlpIXxaTenbHas IMOBEPXHOCTh. Peryisus

IbIXaHus. JlpIxaTenbHbie 00bEMBI

5.5

HI/IH_IeBapI/ITeHLHaSI CHUCTEMa 4YCJIIOBCKA. OTI[CJIBI NMUIICBAPUTCIIBHOI'O TpPAKTa.
HI/IH_IeBapI/ITeJ'ILHBIC KCJIC3HhI. BHYTpI/IHOJ'IOCTHOG u BHYTPUKJICTOUYHOC

MUIIEBapEHNE

5.6

[TokpoBel W ux npousBojaHble. Opranwsl BblaenaeHus. I[louku. CTtpoenue u

¢byHkuonupoBanue HedpoHa. OunbTpanus, ceKpenns U 00paTHOE BcachbIBaHUE




KaK MEXaHU3MBbI pabOoThI OpraHoB BeiaeneHus. OOpa3oBaHUe MOYH y YEJIOBEKa

5.7

HBI/I)KGHI/IG yeJioBeKa: MeleyHas cucrema. CkeJleTHEIS MBIIINBI U UX pa60Ta.

CtpoeHue U TUIBI COEAMHEHUST KOCTEH

Teopus 3Bomtonuu. PasButue xnu3Hu Ha 3emiie

6.1

OpomoniionHast  Teopuss Y. Jlapuna. Ilpenmoceuiku  BO3HMKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas jaedarenbHocTs Y. JlapBuHa.

JIBmokyIe cuiibl SBOMIONMH BUAOB 1o Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXXEHHS OpraHHW3MOB, HAcCJEJACTBEHHAas HW3MEHYUBOCTh, Oopbba 3a
CYILLIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTrueckoi Teopuu 3Bomtonuu (CTI). HelitpansHas Teopus
sBosroniu. CoBpeMeHHast BOJTIOIMOHHAs OHOJIOTHs. 3HaYeHHE SBOTIOIMOHHOM

Teopuu B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

6.2

[Tonynsauus kak 3neMeHTapHas eAuHuua 3Bojouud. COBpEeMEHHbIE METO[bl
OLIEHKM T'€HETHYECKOro pa3zHoo0pa3ust M CTPYKTYphl momyisuuil. M3meHeHue
reHooHAa TMOMYJISIIUK KaK 3JEMEHTapHOE SBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeruueckoro pasHoBecus /x. Xapau, B. BaitnGepra.

OneMeHTapHble (akTOphl (ABWKYIIWE CHIIBI) SBOJIONHH. MyTallmOHHBINA
npouecc. KomOnnaTuBHas wu3MeHuuBOCTh. [lpeilip reHOB — ciiydaiiHble
HEHANpaBJIeHHbIE M3MEHEHHUs 4YacTOT ajienedl B momymauusax. ekt
ocHoBarens.  Mwurpamun.  M3omsmus  nomynsuumiit:  reorpaduueckas
(mpocTpaHCcTBeHHas ), Orosoruyeckas (pernpoyKTUBHA).

EcrecTBennplii oTO0p — HampaBisitoumii  gakrop sBomorun.  Dopmbl
€CTeCTBEHHOTO OTOOpa: JABWXKYUIMHA, CTaOMIU3UPYIOMINK, pa3pbIBAIOINN
(mu3pyntuBHbIi). [TonoBoit oT6Op.

IIpucnocoOneHHOCTh  OPraHU3MOB  Kak  pe3yjbTaT  MUKPOIBOJIOLUMU.
Bo3HukHOBeHHE  mpucnoOcOoOiIeHM y  opraHu3moB. ApoMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOnenuii y opranu3smMoB. OTHOCHTEIBHOCTD
IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum wu cTpyKTypa. BumooOpasoBaHume Kak pe3yJbTar
MUKpo3BoItonuu. M3omsamus — xitoueBoil paxtop BupooOpasoBanus. Ilytu u
CHIOCOOBI BHUI000pa30BaHUSA: aJUIONATPUUYECKOE (reorpaduueckoe),
CUMIIaTpU4YecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (IOJIUILIOWIU3AIMS,
rubpuanzanus). JJIMTenbHOCTh 3BOJIIOIMOHHBIX MTPOLIECCOB.

MexaHu3mbl OPMHUPOBAHUST OHOIOTUIECKOTO pa3HO00pa3usl.

Posnb 3BOJIOIMOHHON OMOJIOTHUH B pa3pabOTKe HAayYHBIX METOJIOB COXpPaHEHUS
6uopazHooOpasus. MUKPOIBOIOLUSA U KOIBOJIIOLUS MAPA3UTOB M UX XO35EB.
Mexanu3mbl (HOpMHUpPOBAHUS YCTOMUMBOCTH K AaHTHOMOTHKAM M CIOCOOBI

00pBObI ¢ Hel




6.3

MeTOI[I)I HN3YUCHUA MAKPOIBOJJIIOIUH. ITaneoHnToONIOrNYECKHE MCTOAbI U3YUYCHHA
sBomtonuu. [lepexoanbie GopMbl U PUIOTEHETUYECKHUE PSIbI OPTaHU3MOB.
buoreorpaduueckue metonsl u3zydeHus osBomonuu. CpaBHeHue ¢uopsl U
(dayHbl MaTepuKoOB M OCTPOBOB. buoreorpaduueckue obmactu 3emau. Buisi-
OHACMUKH U PCIINKTHI.

OMOpHOJIOTHYECKUE M CPAaBHUTEIBHO-MOP(OIOTUYECKHE METOJbl H3YUYECHUs
IBOJIIOIMK. ['€HETHYECKHE MEXaHU3MbI DBOJIOIMH OHTOTEHE3a W TIOSBICHHUS
9BOJFOIIUOHHBIX HOBIIIECCTB. T"'oMmonoruuneie u AHAJIOTUYHBIC OpraHbl.
PYIII/IMCHTapHBIe OpraHbl n aTaBU3MBbI. MOJIGKYJISIpHO-FCHCTI/ILICCKI/IC,
OMOXMMHYECKHEe ¥  MaTeMaTHYeCKHe METOAbl  HM3yYeHUS  DBOJOIUH.
I'omosnoruynbie reHbl. COBpEeMEHHBIE METOJIbI TOCTPOCHHS (DHUIIOTEHETHYECKIX
JIePEBBEB.

XpOMOCOMHBIe MyTallui U 5BOJIFOIHUA T'CHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) dBoNONHMHA. HeoOpaTUMOCTh IBOIOIHMH.

A,Z[aHTI/IBHaH paauanms. HepaBHOMepHOCTB TEMIIOB 5BOJIFOLINH

6.4

HayuHble TUMOTe3bl NPOMCXOXKAEHUS >KU3HU Ha 3emie. AOuoreses u
naHcriepMusd.  JloHayyHble — NPEACTaBICHUS O  3apOKIACHUU  HKU3HHU
(kpeaunoHu3M). ['umore3a MOCTOSHHOTO CaMO3apOXKIACHMSI JKU3HU U €€
onpoepxkenue oneltaMu  @D. Penu, JI. Cnamnanunanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOTIOTHS.

OcHoBHBIE dTanbl HeOpraHudeckon sBostonuu. [ImanerapHas (reonorudyeckas)
9BOJIIOLIMS. XHMHUYECKass HBOJIOLMA. AOHOreHHBIH CHUHTE3 OpPraHMYECKUX
BemecTB M3 Heopranmdeckux. OmpiT C. Mwmmnepa u I'. FOpu. OGpa3oBanue
nonumepoB U3 MoHoMepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa
nepBuuHoro OynpoHa Jk. XommeiHa, reHernueckas rumote3a . Mémnepa.
Pu6o3umsr (T. Yek) u runore3a «mupa PHK» V. I'mibepra. ®opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MPOTOKIIETKH.

Ucrtopus 3emnu u Metoasl €€ uzydeHus. VMckonaeMple OpraHMYECKUe OCTATKH.
I'eoxponomnorust u e€ mMeroapl. OTHOCUTENbHAS U a0CONIOTHASI TEOXPOHOJIOTHS.
['eoxpoHosornueckas 1Kasa: 30Hbl, 3pbl, HEPUOJIbL, TTOXU.

Hauanbnsbie sTamnsl oprannyeckoit 3Boironuu. [losBieHre u 3BOMIOLMS IEPBBIX
KJIETOK. OBomoIMs MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX JKOCHUCTEM.
CoBpeMeHHbIE MUKpPOOHbIE OHOIJIEHKM Kak aHaJor MEepBBIX Ha 3emie
coobmectB. CTpoMaTonuThl. IIpokaproThl U 3yKapHOTBHI.

[TpoucxoxaeHne sykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKICHHE
BUpYyCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpraHM3MOB. BO3HUKHOBEHME
OCHOBHBIX TPYTIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATaNbl 3BOJNIONMU BBICIIMX pacTeHHid. OCHOBHBIE apoMOp(O3bI

pacteHuid. Bbeixon pacreHuid Ha cyimry. IlosiBiieHHE CIIOPOBBIX PacTEHUH U




3aBoeBaHne MMM cymd. CeMeHHble pacTeHus. IIpoucxoxaeHne LBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tambl SBOJIOIUH KUBOTHOTO Mupa. OCHOBHBIE apoMOpGO3bI
KUBOTHBIX. Bennckas dayna. KeMOpuiickuii B3pbIB — MOSIBIIGHUE COBPEMEHHBIX
tunoB. IlepBeie xopmoBble >KUBOTHBIE. JKu3HBR B BOAE. BOJIOLMS
1n03BOHOUHBIX. llponcxoxnenue amoubuit u pentunmidl. I[IpoucxoxaeHue
MiekonuTamux #u nrul. [lpuHnun kmoudeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe %u3HM Ha 3eMJie 110 3paM U IepuoiaM: apxel, poTepOo30H, Maaeo30Hu,
Me3030i, KaifHO30M. OOmas XapakTepHCTHKa KIUMaTa M TeoJOrMYecKHX
npoueccoB.  [losBnenne W pacuBeT  XapaKTEpPHBIX  OpPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCJIOBUS U BIMSHHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.
MaccoBble BBIMHpPaHUSl — 3KOJIOTMYECKHE Kpu3HuChbl npouuioro. IlpuumHbl 1
CJIEICTBUS MAacCOBBIX BeIMUpaHuil. COBpEMEHHBIN 3KOJIOTUYECKUI KPU3HC, €TO

0COOEHHOCTH

6.5

Pasnensl n 3amaum anTponosoruu. Metoael aHTpononorud. CTaHOBIEHHE
IIPEICTaBICHUN O MPOMCXO0KICHUH YeraoBeKa. COBpEMEHHBIE HayUHbIE TEOPUHU.
CX0JIcTBO 4esloBeKa C KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YeIOBEeKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKAa € JKMBOTHBIMU:  CPaBHUTEJIBHO-
Mopdonoruueckue, AMOPHUOTIOTUYECKHE, buznonoro-6MOXUMHUYECKHE,
noBefeHueckne. OTnuums dYenoBeKa OT JKMBOTHBIX. I[Ipsmoxoxkaenue u
KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOI
CUTHAJIbHOU CHCTEMBI.

JBmwxyume cuibl ((pakropbl) aHTpororeHesa: OMOJOTHYECKUE, COLMAJIbHBIE.
CooTHolIeHne ONOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.
OCHOBHbBIE CTagUM aHTPOIIOreHe3a. ABCTPAJONUTEKU — JABYHOTME MPEIKU
monen. YenoBek ymenbld, MEpBbIe U3NOTOBICHHsS Opyaud Tpyzna. Uenosek
NpSAMOXOIALIMA M TMepBbIH BBIXOJ JIoAe 3a mpenensl Adpuxu. Yenosek
reiaenb0epreckuii — o0ImMiA MPeJoK HeaHAePTaIbCKOr0 YEIOBEKa M YeJIOBEKa
pasymHOro. YeynoBeKk HEaHAECPTAIBbCKUN Kak BUJ JIFOAECH XOJOJHOrO KiMMara.
UYenoBek pa3yMHBI COBPEMEHHOI'O THIIA, ACHUCOBCKUM YEJIOBEK, OCBOCHME
KOHTMHEHTOB 3a npeaenamMu A(QpuKH.

DBOJIONHUST COBPEMEHHOro uyesnoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISLUAX
genoBeka. MyTaMoHHBIH nporiece U noauMopdusm. TlonyasroHHbIE BOIHBL,
npeii¢ reHoB, MUrpanus 1 «3(pQeKxT ocHoBaTeNs» B MOMYJISAIMIX COBPEMEHHOTO
YeJI0BEKA.

UYenoseueckue pacel. [lomatne o pace. bonbmme packl: eBponeouaHast
(eBpasuiickasi), aBCTpasio-HErpoujHasi (dKBaTOpUalbHAs), MOHTOJIOUIHAS

(a3I/IaTCKO-aMCpI/IKaHCKaH). BpCMSI U IIYTU pacCCIICHHA YCJIOBCKaA IO IIJIAHCTC.




EnunctBo dyenmoBeueckux pac. HayuHass HecCOCTOATENbHOCTh —pacu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K Pa3HbIM YCIOBUSM OKpY’KAalOIIEH Cpebl.
Bnusnue reorpaguueckoil cpeapl u apeiida reHoB Ha MOP(OJOTHIO U

(hU3HOJIOTHIO YeTTOBEKA

DKOCUCTEMBI U TIPUCYILIHE UM 3aKOHOMEPHOCTHU

7.1

Paznensl n 3agaun sxosoruu. CBsi3b 3KOJIOTMH € IPYTMMHU HAyKaMHu.
Metoapl skosnoruu. IloneBble HaOmOIEHUSA. DKCIEPUMEHTHl B OSKOJIOTHH:
npupoaHble W JabopaTopHble. MoaenupoBaHHe B SKOJIOTUH. MOHHUTOPUHT

OKpYKaroIIel CpeJibl: TOKANbHBIN, pErMOHANBHBIN U TIT00aTbHBIH

7.2

Okosorndyeckue (HakTopbl U 3aKOHOMEPHOCTH uX nedcTBus. Knaccudukanms
HKOJIOTUYECKUX (DAaKTOPOB: AOMOTHUYECKHE, OMOTHYECKHE, aHTPOIOTCHHBIE.
OOmue 3aKOHOMEPHOCTH JEeHCTBUS dKojioruueckux (axrtopos. IlpaBuio
munnmyma (K. Imnpenrens, FO. JIubux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue gakropsl. CBET Kak 3Koyiorudeckuii pakrop. JlericTBre pa3HbIX
Y4aCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKHE TIpYyHIIbI
pacTeHMii U JKMBOTHBIX 110 OTHOIIEHHWIO K cBeTy. CHUrHajibHas poJib CBETA.
doTtonepuoausMm.

Temneparypa kak oskojoruueckwii Qakrop. JleiicTBue Temmeparypsl Ha
opranu3mbl. [1oMKuIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE
U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocts kak skosnormdeckuil akrop. Ilpucmocobnenuss pacteHuil K
HOJ/IepXKaHuIo BogHoro Oanaxca. Kiaccudukanus pacTeHuid 0 OTHOLIEHUIO K
Bojie. [IpucnocoGiieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXKUMA.

Cpenpl oOuTaHWs OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, IOYBEHHAs,
ryOMHHAs MOJANOYBEHHAs, BHYTPUOpPraHHW3MeHHas. DU3UKO-XUMUYECKHE
0COOEHHOCTH cpen obutaHus opraHu3MoB. [IpucriocobneHus OpraHu3MoB K
KHU3HU B Pa3HbIX Cpe/ax.

buonornueckue purmbl. BHemHue u BHyTpeHHUE putMmbl. CyTouHBIE U
roauyHble pUTMBIL. [IprcnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUM JKH3HH.

XKuznennsie popmbl oprann3moB. [loHsTHEe 0 *)U3HEHHOH (opme. JKU3HEHHBIE
(bopMBI pacTeHuil: 1epeBbsi, KyCTApHUKH, KyCTaPHUYKH, MHOTOJIETHHE TPaBBI,
ofHOJeTHUE TpaBbl. JKU3HEHHblE (OPMBI  JKUBOTHBIX: THIPOOUOHTHI,
reoOUOHTHI, a3pO0OHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pasa KU3HHU.
buotnueckue ¢akropsl. Buabl 6MOTHYECKUX B3aMMOAECUCTBUNA: KOHKYpPEHIUS,
XHUITHAYECTBO, CUMOMO03 U ero ¢opmbl. [lapazutusm, koonepamnus, MyTyalIu3M,

KOMMEHCaM3M  (KBapTUPAHTCTBO,  HaxjeOHMuecTBO).  Herpoduueckue




B3aMMOJICHCTBUS  (Tommueckue, Qopudeckune, ¢dadpudeckue). 3HAYCHHUE
OMOTHYCCKUX B3aUMOJCHCTBUI Ui CYIIECTBOBAaHUS OPraHU3MOB B cCpelie

0o0UTaHuA. HpI/IHI_II/Il'I KOHKYPCHTHOT'O UCKIIFOUCHUS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKU nonyssiuu. [lomymnsiuus kak Onosoruueckas
cucremMa. Poiab HEOAHOpOAHOCTH  cpelbl, (uznyeckux OapbepoB U
0coOeHHOCTEe Ouojoruum BHUIOB B  (OPMUPOBAHMMU MPOCTPAHCTBEHHOU
CTPYKTYpbl momnyaauuid. OCHOBHBIE IOKA3aTEIH IOMYJISALHMUA: YUCICHHOCTD,
IUIOTHOCTb, BO3PACTHAs M I0JIOBAsl CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALUL.

Dkojoruueckas CTpykTypa mnomyasuud. OneHka YHCIEHHOCTH MOIMYJISLHH.
JluHaMuKa MOMyJISIUU U €€ peryisiuusa. buOTHYeCKU NOTEHIMAII MOy IALIHH.
MognenupoBanue JuHaMHUKU rnonyisnuu. Kpusble pocTa  UHCIEHHOCTH
nonyssiuuu. Kpussle BepKHBaHMA. Peryisnus 4UCIEHHOCTH NMONYJISIUUN: POJIb
(akTOpoB, 3aBUCAIIMX W HE 3aBUCSIIMX OT IUIOTHOCTU. OKOJOTMYECKHE
cTpareruu BUJOB (r- u K-cTparerun).

[Tonatue 00 »Kojormueckoil Hume Buxa. Mecrooburanue. MHoromepHas
Mojienb skojiorndecko HumM Jx.M. XaTtuumHncona. Pazmepsl sKoJOrmdeckon
Huy. [loTeHnanbHas ¥ peain30BaHHAs HUIIN.

Bun kak cucrema nonmynsuui. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE
CTpaTerMu. 3aKOHOMEPHOCTH  IIOBEIEHUS M  MUIPAlUil  JKUBOTHBIX.

buonornueckne naBa3uN YY>XKEPOAHBIX BU0B

7.4

CoobmiectBa opranuzMoB. buoneHo3 u ero crpykrypa. CBsa3u Mexmy
opranu3MamMu B OwWoIreHo3e. DKochcTeMa Kak OTKpeiTas cuctema (A.JDx.
Tencnu). OyHKIMOHAIbHBIE OJIOKM OPTaHU3MOB B SKOCHUCTEME: MPOIYLIEHTHI,
KOHCYMEHTBI, peylleHThl. Tpoduueckue ypoBHU. Tpodudeckue nenu v ceTu.
AbuoTtnueckue 6;10ku 3xocucteM. [louBbl U bl B 3kocucreMax. Kpyrosopor
BCIICCTB U ITOTOK DHCPI'UH B OKOCHUCTEME.

OCHOBHBIE TTOKa3aTeNN KOCUCTEMBI. buoMacca u mpoayKius. DKOJIOTHIECKHe
MUPaMU/IbI YUCel, OMOMACCHI U SHEPTHH.

HanpasneHHble 3aKOHOMEpHbIE CMEHbI COOOIIECTB — CyKleccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCHUM M HMX HPUYUHBL. AHTPONOI€HHbIE BO3JCHCTBUA Ha
cykueccuu. KnmmakcHoe cooOmectBo.  buopasHoobpaswme ©  TOJNHOTA
KPYTOBOPOTa BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

ITpuponHble 3KOCHCTEMBI. AHTPONOIE€HHBIE SKOCHCTEMBI. ATpO3KOCHCTEMA.
ArpoueHo3.  Pasnuumsa  MexIy =~ aHTPONOT€HHBIMH U IPHUPOJHBIMHU
HKOCHCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas ¢iopa
u (ayna. CunHanTponM3auus ropoJckol ¢ayHsl. buonorndyeckoe u

XO35HCTBEHHOE 3HAYCHHE arpodKOCHCTEM U YPOOIKOCHUCTEM. 3aKOHOMEPHOCTH




(hopMHUPOBaHHS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B YKOCHCTEMAX.
[lepenoc »HepruM MW  BEMIECTB  MEXKIY CMEXHBIMU  JIKOCHCTEMAMH.
YCTOMYMBOCT  OpPraHM3MOB, NOMYJSIUMA M HKOCUCTEM B  YCIOBHSX

€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JECHCTBUI

7.5

buocpepa — oOmennanerapHas oOomodyka 3eMild, TAE CYIIECTBYET WIH
cylecTBoBasiia *u3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdeps u e€ cocras. Kupoe BerecTBo 6Mochepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cylecTBoBaHUsl Ouocgepbl. OcobeHHocTH OHOCheEephl Kak
rnobanbHOM  dKocucTeMbl. J[uHamuueckoe paBHOBecMe B Omocdepe.
KpyroBopoTsl BemiecTB ¥ OHOTC€OXMMHUYECKHE IMKIBI (yriepona, a3oTa).
PurmugnOCTS siBICHMIA B Onochepe.

3oHanbHOCTh OMochepsbl. [lonsaTre o 6uome. OCHOBHBIE OMOMBI CYIIN: TYHIpA,
XBOIHBIE Jieca, CMEUIaHHBIE M INUPOKOJIHMCTBEHHBIC Jieca, CTENH, CaBaHHHBI,
MYCTBIHU, TPOTHMYECKUE JIeca, BBICOKOTOphs. Kimmar, pacTUTENbHBIA U
KUBOTHBI MUP OMOMOB CYIIIH.

CrpykTypa U (QyHKIMS KHUBBIX CUCTEM, OLIEHKA UX PECYpCHOIr0 MOTEHIMala U

onocdepHbIX QyHKITUN

7.6

DKOJIOTHYeCKHe KPU3KCHI M UX MPUYHMHEL. Bo3elicTBue uenoBeka Ha Ouocdepy.
3arpsizHEHUE BO3IYyIIHOM cpenbl. OXpaHa BO3AyXa. 3arpsA3HEHHE BOJHOU
cpenbl. OxpaHa BOIHBIX pecypcoB. Paspymenue nmouBbl. OXpaHa MOYBEHHBIX
pecypcoB. 3MeHeHue Kimmara.

AHTpOIIOTEHHOE BO3JICHCTBHE HAa PACTUTENBHBIM M >KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO W KUBOTHOTO MHpa. OCHOBHBIC MPHUHIIUIBI OXPAHBI MPUPOJIHI.
Kpacusie kuurn. Ocobo oxpansembie npupogubsie tepputopun (OOIIT).
Borannueckue caibl ¥ 300J10THYECKUE MAPKH.

OcCHOBHbIE MPUHIUIBI YCTONYMBOTO PAa3BUTHS YEJIOBEUECTBA WU MPHUPOJIBI.
PanmonanbHoe  MpUPOIOINONIB30BAHME U COXpaHEHHE  OHOJIOTUYECKOTrO

pa3zHooOpa3us 3eMiun




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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