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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamety "buomnorus" (mamee - Owomorus) Ha
YpOBHE cpeqHero obmiero odpaszoBaHus pa3zpaboraHa Ha ocHoBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenuuu mnpenogaBaHus ydeOHoro mnpenmera «buomorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHoil paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOunbiii npeamer «buonorus» yrmyonéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHON o0yacTu «EcTtecTBeHHO-
HayuyHbeie TipeameThl». CornacHo mnosoxeHusmM DPOI'OC COO mnpodunbHbIe
yueOHbIe MpeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
mupdepeHnmanmn  00ydeHUsT Ha YPOBHE cpefaHero oOmiero oOpa3oBaHHs U
NPU3BAaHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CpPEIHUM
001MM, cpeTHUM MPOodhEeCCHOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 3THX Y4eOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAaH Ha
IPUOPUTETHOE pEIIeHHE O00pa30BaTENbHBIX, BOCIUTATENbHBIX U Pa3BUBAIOLINX
3a/la4y, CBSI3aHHBIX C MNpoQopUEHTAIMEeNd OOYyYaIOIUXCS M CTUMYJIHPOBAHHEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAay4YHOI'O 3HAaHHWSI, CBA3AHHOTO C OMOJIOTHUEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM UJIM BOEHHBIM JEJIOM.

[IporpamMma mo yue6HOMYy mpenmery "buonorus" maér mpencraBieHHE O
Henu U 3a1adax u3ydeHust ydeOHoro mpeamera «buonorus» Ha yriayOnéHHOM
YpOBHE, OIpeemseT 00s3aTeabHoe (MHBapUAHTHOE) MPEIMETHOE COAepKaHUE, €TO
CTPYKTYpUpOBaHME 1O pa3fenaM MU TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCJIEIOBATEIbHOCTh M3YyUYEHHs] Yy4eOHOTO Marepuana c Y4EToM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKM y4eOHOro mpoliecca,
BO3pAacTHBIX OCOOEHHOCTEeH oOydaromuxcs. B mnporpamme mno Ouosoruu
peaan30BaH NPUHIMI IMPEEMCTBEHHOCTH C H3yY€HHEM OHOJOTMHM Ha YPOBHE
OCHOBHOTO  00miero  oOpa3oBaHusi, Ojarojaps dYeMy MPOCMaTpUBAETCS
HaAIpaBJICHHOCTh HA  MOCIEAYIOIIEee pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUN O 310pOBOM 00pa3e >KHU3HH, Ha
BOCIIUTaHUE OEPEKHOrO OTHOIIEHUS K OKpYyXarlleil npupoaHoit cperne. B
nporpaMme Mo OHMOJIOTMM TakKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpeaMeTra
«buonorusiy B peammsaruu  TpeboBanuii PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEJIbHOM  N1E€ATEIbHOCTH
00y4aroImMXCcsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJIOTMYECKOro O0pa3oBaHUsl Ha
YpOBHE CpeAHEro 00IIero 0opa3oBaHusl.

VY4eOnsbiii npeameT «buonorus» Ha ypoBHE CPEAHEro OOIIero oOpa3oBaHMUs
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimupeHue U yriayOlieHue 3HaHWN OOy4aromMXcsl O JKMBOM MPHUpONE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OHMOJIOTMH, SMOPHOJIOTMHM U OHOJOTHHM Pa3BUTHS,
T'€HETHKH, CEJIeKIINU, ONOTEXHOJIOT MM, BOIIOIMOHHOTO YYEHUS U SKOJIOTHH.

Nzyuenne yueOHOro mnpeamera «buonorus» Ha yriayOleHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIIEMY MOJyYEHHUIO
Ouonornueckoro  obOpa3oBaHMs B  By3aX M OpPraHM3aLUAX  CPEIHETO
npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COJEpX aHUS COCTABIISET CUCTEMA
OMOJIOTHMYECKUX  3HAHMW, TOJYYEHHbIX TMpPU HM3YyYEHUH OOydaroIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3/ieJIOB OMOJOTHMH HAa YPOBHE OCHOBHOTO
oOmiero oOpazoBanusi, B 10—11 kiaccax 3T 3HaHHS MOJy4YarlOT pa3BUTHE. Tak,
paciupeHsl M yriayOneHbl OWOJIOTMYECKHWE 3HaHUS O PACTCHUAX, >KUBOTHBIX,
rpubax, OakTepHsix, OpraHu3Me 4YeJoBeKa, OOIIUX 3aKOHOMEPHOCTSIX KU3HH,
JIOTIOJTHUTEIBHO BKJIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI Ui MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TMOJTYYCHHBIMA OOYYAIOIIMMHUCA TPU H3YYCHHUU
bu3uKY, XUMHUH, reorpaduy 1 MaTEMATUKH.

Crtpyktypa mporpamMmbl 1o ydeOHoMy mpeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBI W 3BOJIOLMOHHBIA TOAXOAbl K HW3YYCHHIO OHOJIOTHH.
CormnacHo UM, U3y4alOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIE JUISI )KUBBIX
CHCTEM Pa3HOI'0 YPOBHS OpPTaHU3aIMH, SBOJIIOLMN OPraHNYECKOro MUpa Ha 3emie,
COXpaHEHUsA Ouojoruyeckoro paszHooOpasus miaHetsl. Tak, B 10 kmacce
U3y4aloTCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJIOTHH, SMOPHUOJIOTHH U
OMOJIOTHM Pa3BUTHUS, TEHETUKU M CEJEKIUU, OMOTEXHOJOTUU U CHUHTETHUECKON
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolmUXcs MO OOTaHUKE, 300JI0THH,
aHatroMud, (Qusnoioruu ueioBeka. B 11 kiacce u3y4aroTcs 3BOJIOIHMOHHOE
y4eHHE, OCHOBBI SKOJIOTUU U yueHue o ouocdepe.

VYueOnbiii mnpeamer «buomnorus»  mpu3zBaH  00ecleYUTh  OCBOEHHE
o0yyaromuMucsi OMOJIOTHYECKUX TEOPHM U 3aKOHOB, UJEH, IPUHIIUIIOB U MIPABUJI,
JeKaIIUX B OCHOBE COBPEMEHHOHN €CTeCTBEHHO-HAYYHOM KapTUHBI MUPa, 3HAHUI O
CTPOCHUHU, MHOT000pa3uu M OCOOCHHOCTSX KIIETKH, OpraHu3Ma, MOIYJISIUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIIAIHBIX aClIeKTax OMOJIOTHYEeCKUX 3HaHUM. JlJis
pa3BUTUA M TONAJCP)KaHUS HMHTEpeca OOydJaloImuXcs K OHOJOTHH Hapsay Cco
3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOTr0 MaTepHaja B COACPKaHUU MPOTPaMMBI
no OMOJIOTMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHUS W Pa3BUTHUSA
TOM WIUM MHOW 0O0JacTH OWOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX
yU€HBIX B PEILICHUE BAXKHEUIINX OMOJOTHUYECKUX U IKOJIOTUYECKUX MPOOIIEM.



[enp nzyuenus yueOHoro npeamera «buonorus» Ha yriryoJIEHHOM YpOBHE —
OBJaicHue  OOyYarOUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOr0 paHra U MNpuoOpeTeHrue YyMEHUH
UCIIOJIb30BaTh 3TH 3HaHUSA B (POPMUPOBAHUU MHTEpEca K OMpEeAeNEHHON obnactu
npo(hecCHOHANBHOM JAESITENbHOCTH, CBSI3aHHOW C OuoJorMed, WM K BBIOODPY
y4eOHOT0 3aBeACHUS JIJIsl TPOJAOJIKEHUS OUOJIOTUUECKOTO 00pa30BaHMUs.

JocTikeHue uenu UM3ydeHus ydeOHoro mpenmera «buonorus» Ha
yIyOIE€HHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CIEAYIONINX 3a/]1a4:

OCBOCHHME OOYYAIOIMMMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHIICTIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHHUHU, MHOT000pa3uM M OCOOCHHOCTAX OHOJOTUYECKHX CHUCTEeM (KJIeTKa,
OpraHu3M, MOMYJISALKUs, BUJ, OUOTEOIeHO3, Onocdepa); O BHLAAIOIIUXCS OTKPBITHSIIX
Y COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTHH,

O3HAaKOMJIEHHE OOy4YaromMxcsi ¢ METOAaMH TO3HaHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATENIbCKUMU ~ METOJIaMU  OMOJIOTMYECKMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOM OMOJIOTUM, SMOPHOJOTUM U OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CeJeKIIMY, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJIOTHH, MaIeOHTOJIOTHH,
DKOJIOTHUHM);  METOJAaMH  CaMOCTOSITEJIBHOTO  TPOBENCHUS  OMOJOTHYECKHUX
uccleIoBaHUM B Jtabopatopu M B Tpupoje (HaOII0JIeHHE, W3MEpPEHHE,
HKCIIEPUMEHT, MOJICIMPOBAHUE);

OBJAJICHUE OOYYAIONUMHUCA yMEHUSMHU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIOJIb30BaTh OHOJOTHYECKYI0 HH(GOPMALMIO; MOJB30BaTHCS
OMOJIOTHYECKON TEPMHHOJIOTHEH M CHMBOJIMKOW; YCTAHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLMAJIbHO-3KOHOMUYECKMMH U  SKOJOTHUYECKUMHU
npo0jeMaMu 4YeOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH JNIE€SATEIbHOCTH IO
OTHOIICHUIO K OKpY’KaloUleil NpUpOIHON cpene, COOCTBEHHOMY 310POBBIO U
3MI0POBBIO0  OKPYXKAIOIIMX  JIOJeH; O0OOCHOBBIBAaTH W  COOJIONATh  MEpPHI
npodUIaKTUKU WHQPEKIIMOHHBIX 3a00JI€BaHM, MpaBuia MOBEACHUS B MPUPOJIE U
obecrnieyeHns 0€30MaCHOCTH COOCTBEHHOM JKM3HENESITEIHPHOCTH B UpE3BbIYATHBIX
CUTyallUsIX MOPUPOJAHOIO M  TEXHOIEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITHUS B 00J1aCTH OHMOJIOTHH;

pa3BUTHE Y OOYYAIOIINXCS UHTEIUICKTYaIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
B IMpOIlECCE 3HAKOMCTBA C BBIIAIOMIMMHUCSA OTKPBITUSIMU M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOsieMamMHu, METOAOJOTHen
OMOJIOTMYECKOTO UCCIIeIOBaHMS, MIPOBEACHUS AKCTIEPUMEHTAITLHBIX
WCCJICIOBAHUM, PEIICHHS] OUOJIOTHYECKUX 3a7[a4, MOJACIUPOBAHUS OMOJIOTUUECKHIX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YYAIOIUXCSl IIEHHOCTHOIO OTHOILIEHHUS K JKUBOW MPUPOJE B
LEJIOM M K OTJIETIbHBIM €€ 00beKTaM U SIBICHUSAM; (OPMHUPOBAHUE IKOJIOTHUECKOM,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEAEHUS B MPUPOJIE;
UHTETpalK €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpereHue  OOyYarOIMIMMHCS ~ KOMIIETEHTHOCTH B PAllMOHAIBLHOM
IPUPOAOTNOIb30BaHUN (COOJIIO/ICHUE TpaBUJI TMOBEICHHUS B MPHUPOJIE, OXpaHbl
BUJIOB, SKOCUCTEM, OHMocephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI M 3/I0POBBS
OKpyXaromux Joaed (cobmoaeHus Mep NpOPHIAKTUKH  3a00JeBaHUM,
oOecrieueHre OE30MACHOCTH JKU3HEICATENLHOCTH B YPE3BBIYAMHBIX CHUTYyalHsIX
OPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BAHUSA
OMOJOTMYECKUX 3HAHUM U YMEHUH B MMOBCEHEBHOM KU3HU;

CO3JJaHUE€  YyCIIOBUM  JUJII ~ OCO3HAaHHOrO  BbIOOpa  OOy4YarOIIMMUCS
VH/IMBUA 1Y aJIbBHON o0OpasoBarenbHOI TPAEKTOPUHU, CIOCOOCTBYIOMIEH
NOCIEAYIOMEMY MNPOPECCHOHATBPHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
WHUBUyAJIbHBIMUA HHTEpPECAMU U MOTPEOHOCTAMH PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA MU3y4YeHHE OUOJIOTUU Ha Yri1yOJIeHHOM
ypOBHE cpeaHero oobiero odpazopanus, coctapiser 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEJEIO).

Ot6op opraHu3amMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUS OWOJIOTHH
OCYULIECTBIISIETCA C YYETOM CHEUU(UKU ero colaepaHUs U HAMNpPaBICHHOCTH Ha
IPOJOJDKEHHE OMOJIOTHUYECKOro 00pa3oBaHUs B OpPraHM3alUsiX CPEIHEro
PO eCCHOHATILHOTO U BHICIIETO O0Opa30BaHUS.

OO0s13aTeNIbHBIM YCIOBHEM MPU 00yUYEHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
ABIIACTCS TPOBEJCHUE JTa0OPATOPHBIX M MpPAaKTHUECKUX padoT. Takke ydyacTue
0o0yyJaroumxcsi B BBIMOJHEHUU MPOEKTHBIX U y4eOHO-HCCIEA0BATENIbCKUX padoT,
TEMaThKa KOTOPBIX ONPENEISeTCs y4YUTEJIEeM Ha OCHOBE HMEIOIIMXCA
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPXAHUE OBYUYEHUA
10 KJIACC

CopaepkaHue nporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIOUT B IPOBEPKY
rocyiapcTBeHHoM utoropoi arrectanuu (I'MA).

Tema 1. BuoJsiorns KaKk HaykKa

CoBpeMeHHass OMOJIOTHST — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HAyKM M M3y4yaeMble HMMH  MPOOJIEMBI.
dyHIaMEHTaJbHbIC, NPUKIAJHBIE W TOHCKOBBIE HAy4YHbIE HCCIECIOBAHUS B
Ouooruu.

3Hadenne O6uosoruud B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. I[Ipodeccun, cBa3anHbie ¢ OuosoTHEH. 3HaYeHUE OMOJIOTHH B
MPAKTUYECKOM JIESATEIBHOCTH YEJIOBEKA: MEJUIMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBILIEHHOCTH, OXPAaHE NPUPOBI.

JdemoHcTpanumn

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun,
VY. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. I1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMH C APYrUMU Haykammuy, «Cucrtema
OMOIOTHYECKHUX HAYK).

Tema 2. ’)KuBble cucTeMbl U UX H3yYeHHUE

JKuBble cucTeMbl Kak NpeaMer u3zydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CJIOKHOCTh W YNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPraHW3aLMs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTD, POCT U PAa3BUTHE.

YpOBHH OpraHu3alu KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIH,
TKaHEBbIH, OPTraHU3MEHHBIN, IOIYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreonenotTuyeckuit), OmochepHniit. Ilporecchl, NPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHBIE TpH3HAKH >XUBOTO. JKW3HB Kak ¢opMa CyIIeCTBOBAHUS
marepuu. Hayku, n3ydaromnme xuBble CUCTEMbI HA PA3HbIX YPOBHSIX OpraHU3alUH.

N3yuenne >XuUBBIX cucTteM. Merojasl Ouosiornyeckoil Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alusl, MeTaaHanus. [lIoHsaTHe o 3aBUCMMON U
HE3aBUCUMOM mnepemeHHOU. IlmaHmpoBanue skcnepumenta. IloctaHoBka u
npoBepka runote3. Hynesas runoresa. [lonstue BbIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIEHKAa TOCTOBEPHOCTH IOIYYECHHBIX
pe3ynpraroB. [IpUunMHBI UCKaXEHUs PE3YyIbTAaTOB JKcnepuMeHTa. [loHsATHe
CTaTUCTHYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubl U cxembl: «OCHOBHBbIE TMPU3HAKU KU3HW», «buonornueckue
cucrembl», «CBOWCTBa KHMBOW MaTepum», «YPOBHH OpraHU3alMU KUBOU
npuponb», «CTpOe€HHE MKUBOTHOW KIETKM», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTro opraHuszMay, «buoreouenos», «buochepay, «Metoas
WU3YUYCHHUS )KUBOM IIPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  oOOpyAOBaHME I IPOBEACHHUS
HaOJII0/ICHUM, U3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnosb30BaHWE pa3IMYHBIX METOJOB IpHU
V3YYEHUU )KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIA >KuBoro. Kcropus
oTKphITHs KieTku. Pabotsl P. I'yka, A. Jlepenryka. Knerounas reopus (T. lIBann,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE IOJIOXKEHUS COBPEMEHHOM KIIETOYHOU
TEOPUH.

Meroabl  MOJNEKYJISAPHOM M KJIETOYHOM  OHMOJOTMU:  MHUKPOCKOIUSA,
xpomatorpadus, 3ekTpodope3, METOJ MEUEHBIX aTOMOB, Iu(depeHnnaIbHOe
HEeHTpU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposanHvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npusicuznenHoe) uzyuerue Kiemox.

JdeMoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBanu, M. llneinen, P. Bupxos, K. M.
boap.

Tabmuipl 1 cxembl: «CBETOBOM MUKPOCKOM», «JIEKTPOHHBIM MHUKPOCKOID»,
«Hctopust pa3BUTHS METOAOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

IIpakTuyeckas paGora «l3ydeHue MeETOAOB KJIETOYHOH Ouonoruu
(xpomartorpadus, snextpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boma u e€ posp Kak pacTBOpUTENs, pPEeareHTa, y4acTHE B CTPYKTYpPHPOBAaHHUU
KJIETKH, TEIUIOperyysiund. MuHepanbHble BEIIECTBAa KIETKH, MX OHOJIOTHYecKas
posb. Posib KATHOHOB Y aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnoiauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeiakoBoi Monekyibl. [lepBuunas
CTpyKTypa Oeika, MenTHAHas CBsA3b. BTopuyHas, TpeTW4Has, 4YeTBEpTHUHAs
cTpykTyphl. Jlenatypamusi. CaoiictBa OenkoB. Kiaccuduxamuss — Oeskos.
buonorunueckue pyHkunu 6enkoB. [Ipuonsi.



Yraesoasl. MoHOCaxapubl, AUCaxapyabl, OJIUTOCAXapUIbl U MOIUCAXAPUIBIL.
OO0mumii 1IaH CTPOeHUS W (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMMN YTII€BOIOB.

Jlumunel. I'uapodunsHo-ruapododubie cBoiicTBa. Knaccuduxarus nunuaos.
Tpurnmuuepuasl, ¢ochonunuasl, BOCKH, CTepouabl. buomormyeckue QyHKIMU
aunuoB. OO0I1IMe CBOMCTBAa OMOJIOTHUECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOIYIIPOHULIAEMOCTb.

Hyxneunnoseie kuciotel. JJHK n PHK. CrpoeHune HyKIE€MHOBBIX KHCIOT.
Hyxneotunpl. [lpuanun xommiemenTapuoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaenne u ononorndeckue Gpynkiuu JJTHK.
Bunel PHK. ®yukunu PHK B kiietke.

Crpoenue monekyinbl AT®. Makpospruueckue cBsizu B moisiekyjie ATO.
buonornueckue ¢pynkiun AT®. BoccraHoBiIeHHbIE TEPEHOCYNKHU, UX (PYHKIIUH B
kietke. Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl eenomuxu, mpancKpunmoMuKy, NPOmMeoMUKU.

CtpykrypHas Ouojorusi: OMOXUMHUYECKUEe U OMo(dHU3NUYECKUue UCCIeOBaHUS
cocTaBa M TPOCTPAHCTBEHHOM CTPYKTYphl OuoOMoOjeKkyn. Mooeruposarnue
CcmpyKmypbol 4 QYHKYull OUOMOReKyl U ux Komniekcos. Komnvromepuwiti ouzaiin u
OpeaHudecKull Cunmes 6UOMONEKY]L U UX HEeNPUPOOHbLIX AHANO208.

JdeMoHcTpanuu

[Toptpetsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

[narpammer:  «PacnpeneneHre XUMHYECKHX JBJEMEHTOB B HEXKHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEY.

Tabmuupbl n cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbl», «BellecTBa B cocTaBe OopraHu3moBy», «CTtpoeHune
MOJICKYJIBI  Oenkay, «CTpyKTypbl OEIKOBON MOJEKYINb», «CTpOeHUE MOJEKYII
yrieBosioBy», «CTpoeHre MoJieKyn JUnuaoBy, «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenne Mosiekysibl ATOy.

O6opynoBaHue: XMMHAYECKas MOcyAa U 000py0BaHHE.

JlaGopaTopHasi padora «O0HapyxeHHEe OCIKOB C TOMOIIBI0O KAYECTBEHHBIX
pEeaKIni.

JlaGopaTtopnass  paGora  «MccrmemoBaHWe — HYKIEMHOBBIX — KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne u yHKIUN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U mpokapuotuueckass. CTpykTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CrpoeHue npokapuoTHueckoit kineTku. Kinerounas crenka 6akTepuil u apxei.
OcoOEHHOCTH CTpPOEHHSI TeTepoTpOoPHONW U aBTOTPOGHON MPOKAPHUOTUYECKHUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOILIEHO3aX.

Crtpoenue U (GYHKIIMOHUPOBAaHKE AYKapUOTHYECKON KJIIETKH.
[lnasmaTtuueckass MemOpana (masmanemma). CTpykTypa IUIa3MaTHYECKON
MeMOpanbl. TpaHcHOpT BelIECTB Yepe3 IIa3MaTUUYECKYl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneryénnas auddysus), aKTUBHBIM (MEPBUYHBIN M BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MeMOpanbl. PabGota HaTpwmii-
KaJMEeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (arouuTo3. Dk3ouuTto3. Kierounas
cteHka. CTpykTypa U (pyHKIIMH KJIETOUYHOM CTEHKH pacTeHUi, TpUOOB.

[utomna3ma. [{uto3omab. [lutockener. [ABmxeHue nurormiazMbl. OpraHouasl
kieTku. OnHoMeMOpaHHBIE OPTraHOMIbl KJIETKU: SHJOMIa3MaTHYecKas CeTb
(OIIC), anmmapart I'ompmxu, JTU30COMBI, UX CTpoeHHE M (yHKIUHU. B3aumocBs3p
OoIHOMEMOpaHHBIX OpPraHouJOB KJIeTKU. CTpoeHHE TpaHyJSIPHOTO PETHKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuii  (arpaHyJsipHBIA)  DHAOIUIA3MATUUYECKUN
pertuxkynyM. CekperopHas GbyHKIus anmapara ['onsmxu. Moougurkayus benxos 6
annapame [ onvoocu. Copmupoexka 6enxkos 6 annapame I onvoixcu. TpaHcrnopt
BEIIIECTB B KJIETKE. Bakyoyn pacTutenbHbIX KIeTOK. Kiterounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPUH,  ILJIACTUBI.
Ipoucxoorcoenue mumoxondpuii u nracmuo. Cumouoecenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApPWUN ® TuiacTui. llepBudHsble,
BTOPUYHBIE W  CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XIIOPOIUIACTBI, XPOMOILIACTHI, JIEMKOIIJIACTHI BBICIIMX PACTCHUM.

HememOpanubie opranouabl kieTku CTpoeHue U (pyHKIUHM HEMEMOpaHHBIX
OpraHoOUJIOB KJIETKHU. Pu6ocomsl. Ilpomesicymounvie Qunamenmeoi.
MuxkpoduiiaMeHTbl. Axkmunogvle Mukpoghuramermol. MBbIIIEUHBIE  KJIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukporpyOouku. Knetouynbrit
ueHtp. CrpoeHre U JBWKEHUE JKTYTUKOB U PpECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuwvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHhuvle benxu.

Anpo. Obosouka siapa, XpOMaTHH, KapuoILla3Ma, SAPBIIIKH, UX CTPOEHUE U
bynkun. SnepHelii 6enkoBblii MaTpukc. [IpocTpaHCTBEHHOE pacHoioKEeHHE
XpOMOCOM B HUHTepha3HOM siipe. JIyxpomamur u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /[uHamuka s0epHou 00010uKu 6 mumosze. floepnulil
Mpaucnopm.

Knetounsie Briarouenus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKApUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOIN).

JdeMoHcTpanuu



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

Tabmuubl u cxembl: «CTpoeHUE 3YKapUOTHUECKOW KieTkn», «CTtpoeHue
JKUBOTHOW  KJETKW», «CTpoeHHE  pacTUTENbHOW  KIeTKn», «CTpoeHue
MUTOXOHAPUMNY, «SA1po», «CTpoeHre NpOKapUOTHUYECKON KIIETKNY.

OOopynioBaHHE: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl PpPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEPUAIbHBIX KIETOK.

JlabopaTtopnass paOora «l3ydyeHue CTpOEHHS KIETOK PpPa3IUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3yueHnue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHass paGora «JccnenoBanue miazMonM3a M JIEIJIA3MOJIU3a B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckass padora  «/3yuyeHue  [OBWKEHHS  LUTOIUIa3Mbl B
PACTUTENbHBIX KIIETKaX».

Tema 6. O0OMeH BeliecTB M NpeBPAllleHUE JHEPIUH B KJIeTKe

AccUMHWIIALINS M AUCCUMMWISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN W TreTepoTpoHbIA. YdUacThe KHUCIOpOJa B OOMEHHBIX
mpoleccax. ODHepreTuueckoe oOecneyeHue KieTku: mnpeBpauieHue ATO B
oOMeHHBIX Tmporeccax. DepMEeHTATUBHBIA XapakTep pEeaKIuid KIETOYHOTO
MeTabonmm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. Otnuuns pepMEeHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. bemku-
AKTUBATOPbl U OEJIKU-UHTHOUTOPBL. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTATHUBHBIX
peaKkIuii OT Pa3INIHBIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BelEeCTB B KieTke. dorocuHTes.
Anoxcueennviti u okcueeHHwll omocunmes y baxmepui. Ceemocodbuparowjue
nUSMeHmyvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIIacTOB B MPOLECCE
dbotocunTe3a. CBetoBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gpomocunmesa. IlpogyktuBHOCTh (poTOoCHHTE3a. BnusHue paznuuHbix (aKTOpOB
Ha CKOpPOCTh (poTOoCcHHTE3a. 3HAUECHUE (POTOCHHTE3A.

XEeMOCHUHTE3. PaznooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUITUpYIOIITUEe OaKTepUH, Keae300aKTepUH, CEpOOAKTEPHUH, BOJIOPOJIHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesr Opoxkenus. [IpomykTel OposkeHHS W HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTENbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buonornueckoe OKuciaeHHUe, WM KJIETOYHOE AbIXaHue. Poiib MUTOXOHApHI B
nporeccax omonoruueckoro okucienus. Luknuueckue peakunu. OKUCIUTEIHLHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonunou ATD-cunmasvl. IlpeuMmyniecTBa a’poOOHOTO IMYTH
oOMeHa BellecTB nepes aHadpoOHbIM. Dh(DEKTUBHOCTH YHEPTETUIECKOT0 OOMEHa.

JdeMoHcTpanuu

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

Tabnuubl 1 cxembl: «DoTOCUHTE3», « DIHEpreTHUeCKuil oOMen», «bruocunres
oenkay, «CtpoeHue pepmMeHTa», «XEeMOCUHTES.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYIOBaHHE AJisi MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass pabGora «/I3yueHue  KaTaJIUTUYECKOW  aAKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

Jlabopatopuass pabGora «/3yueHue (HEepMEHTATUBHOIO paCIIEILICHUS
NEPOKCHUAA BOJIOPOJA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTtopnas pabora «CpaBHeHue TmpoueccoB (oTocuHTE3a W
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MTPOIIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. HacaencrBennasi uHGopManus U peajin3anus eé B KIeTKe

Peakuuu matpuuHoro cuHtesa. [I[pyHIMI KOMIUIEMEHTAPHOCTH B PEaKLUAX
MaTpUYHOTO cUHTe3a. Peanusanus HacieAcTBeHHON MHpopMaluu. [ eHeTHueckuii
KOJl, e€ro cBoucTBa. Tpanckpuniuga — MarpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUIIMU: KOMILJIEMEHTAPHOCTh, AHTUIAPAIUIEIBHOCTb, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancasus u e€ stansl. Yuactue TpancnoptHeix PHK B OuocunTese Genka.
VYcnoBusa OmocunTeda Oenka. KoaupoBanuwe amuuHokucinor. Pombp pubocom B
OonocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
IPOKApHOT U 3YKAPUOT. Peryssnus akTUBHOCTH T'€HOB Y IMPOKapHOT. ['mrmoresa
onepona (®. XKakob, K. Mano). Mozrexynsapuvie Mexanuzmvl IKCNPECCUl 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enog. Perynsuus oOMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocras.

Bupychl — HekieTounbie (OpMbI )KM3HU U 00JIMraTHbie napa3utbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblill YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

Bupychbie 3a60neBaHus 4enoBeka, >kMBOTHbIX, pactenuit. CITN, COVID-
19, conmanbHbIe U METUITUTHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6onrvuux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JdeMoHcTpanuu

[Toptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabnuiel U cxembl: «bruocuHTe3 Oenkay, «I'eHeTHdeckuii Koy, «Bupyce»,
«baxTepuodarmy.

IIpakTnyeckas padora «Co3nanrue MOJEIN BUPyCay.

Tema 8. ’/Ku3HeHHBbIN HUKJI KJICTKH

Knerounsli 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u  MuTO3.
Oco0OeHHOCTH TIpOIIecCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K
nenenuto.  I[lpecunrtetnyeckuii  (MMOCTMUTOTHUYECKUW),  CUHTETUYECKUH WU
MOCTCUHTETHYECKUH (MPEMUTOTUICCKUIN ) TIEPHO Bl HHTEP(DA3BI.

Marpuunsiii cunrte3 JHK — pennmukaums. [lpunnunsr permkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATHBHBIA  CHHTE3, AHTUNAPAJUIEIBbHOCTD.
Mexanusm permmkannu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TenoMepasa. XPOMOCOMHBIM HA0Op KIETKM — KapuoTul. JIummouaHelii u
rarouaHeIi  HAa0Opbl XpomMocoMm. ['oMmoJjioruuHbie  XpoMOcoMBl.  [loioBBIE
XPOMOCOMBL.

Henenne xmerkm — wmuto3. Craguy MHTO3a M MPOUCXOIAIIME B HHUX

nporneccel. Tunel muro3a. Kapuokunes u nuToknHe3. buosiorndyeckoe 3HadeHue
MHUTO3a.

Perynmsnuss mutoTHueckoro mukiaa kKieTtku. [Iporpammupyemas kinerodHas
rubesnp — arnomnros.

Knerounoe sagpo, xpomocomsl, (yHKIHOHAIbHAasi T€HOMHKA. Mexanusmol
npoaugepayuu, oup@epenyuposxku, cmaperus u eubeau rkiemokx. «lL{ugposas
Ka1emKka» — ououngopmamuyeckue mooenu QYHKYUOHUpOBaHUs KIemKU.

JdeMoHcTpanuu

Tabmuupsl 1 cxembl: «Ku3HEHHBI LUK KiIeTkw», «Mutosd», «CtpoeHue
xpomocom», «Permukanusa JJHK».

OO0opynoBaHHE: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJIETKax
KOPEILIKA JIYKa».

Jlabopatopnass  padora  «/3ydyeHnme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpEenapaTaxy.

JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKax KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOINpEIapaTax ).

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpraHU3MOB. OpnHOKNEeTOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHMSI W JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
oprauu3moB. bakrepun, apxeu, OJHOKJIETOYHbIE TpPHObI, OJHOKJIETOYHBIC
BOJOPOCIIH, APYTUE MPOTUCTHI. KOJOHUAIBHBIE OPraHU3MBI.



B3anmocBsA3p YacTell MHOTIOKJIETOYHOrO OpraHu3ma. TKaHHh, OpraHbl M
cuctembl opraioB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Tkanu pactenuii. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTelibHas,
MOKPOBHAs, TMPOBOJIINAs, OCHOBHas, MexaHudyeckas. OCOOCHHOCTH CTPOCHUS,
(GYHKIMI 1 pacioOKEeHUs TKaHEH B OpraHax pacTeHUI.

TkaHu JKMBOTHBIX M 4€JOBEKA. THIBI KUBOTHBIX TKAHEW: SNUTENIHANIbHAS,
COEIMHUTEINbHASL, MbllleyHas, HepBHass. OCOOEHHOCTH CTpoeHMs, (QYHKIUI U
PACIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TreHepaTUBHBbIE OpraHbl pacTeHuil. Opranbl u
CHCTEMBI OPTAHOB KUBOTHBIX U YeI0BeKa. OYHKIIUHM OPTraHOB U CUCTEM OPTAHOB.

Onopa Tena opranu3moB. Kapkac pactenmii. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapyxkHblli U BHYTpeHHUH ckeneT. CTpoeHue u
THIBI COCAUHEHUS KOCTEM.

JIBuxeHne  opraHum3MoB. JIBHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHH. JIBM)KEHHE MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MbIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlornomeHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIBbHBIX BELIECTB pacTeHUsIMU. lIuTaHue >XMBOTHBIX. BHyTpuIomoctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHEnbI
MUILIEBAPUTENBHOrO TpakTa. I[lumeBapurenbHble Kenesbl. [luineBapuTenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanne pacrenuid. Jlpixanue sxuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. J[pIxarenbHas MOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA.
OBOJIIOIUOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KMUBOTHBIX.
JlpIxaTenpHasi cucTema d4elioBeka. MeXaHu3M BEHTWISUMM JIETKUX y MNTUL U
MJIEKOMUTAIOMUX. Perynsamnus napixanus. JpixareabHble 00bEMBI.

TpaHcOpPT BELIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTEHHIA.
TpancropT BemecTB y KUBOTHBIX. KpoOBEHOCHass cucrteMa u €€ Oprassl.
KpoBeHocHass cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpOBb. Kpyrm KpoBooOpamieHus. DBOIIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaa v €€ perysisius.

Beigenenue y opranusMoB. BeineneHue y pacteHuil. BeineneHue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Oprasbl BblaelieHus. DuinbTpanus,
CeKpenus U 00paTHOE BCACHIBAHUE KaK MEXAaHW3MbI PA0OTHI OPTaHOB BBIICIICHUS.
CBs13b MOJOCTH T€JIa C KPOBEHOCHOM U BBIACIUTENBHON cucTemMaMu. Boeijenenue y



NIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHne u (yHKIMOHHPOBAHME
Hedpona. OOpazoBaHre MOYH Y YEJIOBEKA.

3amMra y OpPraHu3MOB. 3aluTa Yy OJHOKIETOYHBIX OpPraHu3MoB. Criopsl
OakTepuil M WLUCTHl MPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3a1UThl. DUTOHIUABI.

3almyTa 'y MHOTOKJIETOYHBIX >XUBOTHBIX. [IOKpOBBI M HMX IIPOHU3BOJIHBIC.
3amuTa opranu3ma ot OoseszHell. MIMMyHHas cucreMa yenoBeka. KiieTouHslil u
TYMOPAJIbHBIA MUMMYHUTET. BpoXa€HHBIH U NpHOOPETEHHBIA crenu(puuecKuii
UMMYyHUTET. Teopusi KIIOHaIbHO-celeKTUBHOro ummMmyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnasinrensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHUI.

PasgpaxxumMocTe M peryimsiuuss  y  OpraHmsMoB. Pasgpaxumocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazgpaxumMocts u  perymsinusa y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHast cucrema u pedrekTopHas peryssiuus y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOU CUCTEMBI
y XKUBOTHbIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAS CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenes3pl SHOOKPUHHOM CHUCTEMBI M HUX TOPMOHBI. /[IeHCTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOM UM DHAOKPUHHON cHucTeM. [ unotanamo-runodusapHas
cucrema.

JdemoHcTpanumn

[Toptpert: U. I1. I1aBnos.

Tabmunpel u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE
Bogopocin», «bakrepun», «lIpocrenmme», «Opransl IBETKOBBIX PACTCHUID,
«CucTteMbl  OpraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pactrenuit», «KopHeBble cuctembl», «CTpoeHue cTeOms»,
«CTpoeHre NHMCTOBOM IUTACTHHKW», «TkaHM >KUBOTHBIX», «CKEJET 4YelOBEKa»,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIxaTenbHas

CHCTEMAY, «HepBHasgs  cucremay, «Koxay, «MpllieuHass ~ CHUCTEMay,
«BprgenutenbHas cucteMa», «IHIOKPUHHAS cHUCTeMa», «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «KuiieuynononoctHeie», «CxeMa  MHUTaHUS  PACTECHUI,

«KpoBEeHOCHBIE CHCTEMBI TIO3BOHOYHBIX IKHUBOTHBIX», «CTpOEHHE THUJIPBI»,
«CTtpoeHue 1uiaHapum», «BHyTpeHHee cTpoeHHe I0KIeBoro 4epsi», «HepBHas
cuctreMa peio», «HepBHas cucrema sarymkm», «HepBHas — cucrema
npecMmbIKatomuxcs»,  «HepBHas  cucrema  nrumy, «HepBHas — cucrema
MIIeKOTTUTaomuXx», «HepBHas cuctema yenoBeka», «Pedmaexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, paKOBUHBI MOJUIIOCKOB, KOJUIEKLIUU
HACEKOMBIX, HIJIOKOXHUX, dUBBIE 3K3EMIUIIPbl KOMHATHBIX PAcTEHUM, repdapuu
pacTeHU! pa3HbIX OTAEJIOB, BIJIAXKHBIE Ipenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMUM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy0BaHuE ISl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHUM,
paclieryieHus Kpaxmaja U OeJIKOB Mo AecTBUEM GEepMEHTOB, 000PYI0BaHHE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTHU JIETKHMX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIEIU TOJIOBHOTO MO3Ia Pa3IUYHbIX )KHBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGoparopHasi pabora «3ydueHue TKaHEeH KUBOTHBIX).

JlabopaTtopHnasi pabora «/3yyeHue opraHoB IIBETKOBOT'O PACTECHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pa3MHOXKEHHUS: MOYKOBAHHME,  CIOPYJISLUA,
dbparmMeHTanus, KJIOHHPOBAHUE.

[lonoBoe pa3zmHoOxkeHue. [lonoBble KIE€TKM, WM rametsl. Meiio3. Craauu
Mmeno3sa. [losenenne xpomocoM B menose. Kpoccnnrosep. buomornduecknii cMbIci
M€03a M IIOJOBOro Ipouecca. MeiWo3 W €ro Mecto B JKMU3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzapospiiieBoe pazputue. I'amerorenes y >kMBOTHBIX. [10710BbBIE jKele3bl.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorenes u oorene3. CTpoeHune
MIOJIOBBIX KJIETOK.

OmionoTBOpeHne U SMOpPHOHAIbHOE pa3BUTHE KUBOTHBIX. (CmocoOb
OIUIOAOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUs — HAayKa
0 Pa3BUTHH OPTaHU3MOB. Mopgoeenez — 00Ha u3 2nagHvIX NPodIEM IMOPUOIOSUL.
Konyenyua mopgoecenoe u moodenu mopgozenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HeoepmuHuposanmoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIEKOMMUTAIOMIUX. 3apOJBIIICBbIC JIMCTKU
(racTpyJsinps). 3akaaJKka OpraHOB U TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3anMHoe
BIMSIHME 4YacTe pa3BUBAIOIIETOCS 3apojbliia (3MOpHOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK  pPe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusHue Ha 3>MOpPUOHAIBHOE PA3BUTHE PA3JIUYHBIX
(aKkTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbubiil nepuoxa. IIpsmoe u
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJIOrMYeckoe 3Ha4YeHHE NPSIMOr0 W HENPSMOIo



pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THUIMBI pOCTa KUBOTHBIX. PaKTOPHI
peryJsiiiy pocTa >KUBOTHBIX U yesoBeka. CTaiuu mocTaMOPHOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [leprnoapl oHTOreHe3a uenoseka. CTapeHue u CMepTh Kak
OMOIOrHYECKUEe MTPOLIECCHI.

Pasmuoxenune u passutue pactenuil. ['amerodutr m cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue cmop B Ipolecce Menosa.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE W PAa3BUTHE PACTUTENBHBIX
opranu3MoB. /[BoitHOe OMIIOOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. O6pa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISILIUU OHTOI'€HE3a Y PACTEHUI U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOXkeHUE», «Tumbsl Oecrosoro
pa3sMHOXEHUs», «Pa3MHOXKEHHE XJIaMHIOMOHaAbD», «Pa3MHOKEHHE HBIJICHBD»,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocombly, «l'amerorenes», «CTpoeHue
AWIEKIIETKH U cnepMaro3onsia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HENpsAMoe pas3Buthe», «Pa3zBurne Maickoro xyka», «PasBurue capaHum»,
«Pa3zButne narymkw», «JIBOMHOE OIUIOAOTBOPEHHME Y ILBETKOBBIX PACTECHHUW»,
«CTpoeHne ceMsiH OAHOJIOJIBHBIX U JIBYJOJIBHBIX PAacTeHU», « KU3HEHHBIA UK
MOPCKOW  KamycTb», <« KW3HEHHBIM IUKI MXa», <« KU3HEHHBIA  IUKI
MaropOTHUKA», «KM3HEHHBIN LUK COCHBDY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIEPMATO30MI0B, MOJIENb «LIMKI pa3BUTHS JAATYLIKI.

JlaGopaTopnas padora «/3yueHne CTpOEHHUSI MOJOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIPETIAPATAX ).

IIpakTnueckass padora «BbIABICHHME MNPU3HAKOB CXOJCTBA 3aPOIBIIICH
MTO3BOHOYHBIX )KHBOTHBIX).

JlabopatopHass paGora «CrTpoeHHE OpraHoB pPa3MHOXKEHUS BBICIIMX
pacTEeHU.

Tema 11. I'eneTuka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHMu3MoB

Hctopusi craHOBIEHHS W pa3BUTHUA TE€HETUKM Kak Hayku. PaGoter I
Menpens, I'. ne ®pusa, T. Moprana. Ponp oTedecTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. Konbuioa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHS U CUMBOJIBI. ['OMOJIOrMYHBIE XPOMOCOMBI,
aJJIelbHbIE TE€HBI, AJNbTEPHATUBHBIE INMPU3HAKH, TOMUHAHTHBIA M PELECCUBHBIN
IpU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAsA TUHUS, TUOPUIBI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABl  TCHETHUKHU: THOPUIOJOTHUUECKUU,  IHUTOJOTHYECKUM,
MOJIEKYJISIPHO-T€HETUYECKUA.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basuno, A. H. benozepckuii, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

Jlabopatopuast paGora «Jlpozoduna Kak OOBEKT TEHETUUYECKHX
HCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJAEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHaens — 3aKOH
eauHooOpasusi THOpUI0B MepBoro nokojeHus. [IpaBuio nomuaupoBanus. Bropoi
3aKOH MeHaens — 3aKkOH pacUICIUICHUs IMPU3HAKOB. LluTosiornueckne OCHOBBI
MOHOTHOPUIHOTO CKpEIIMBaHUs. [ UOTe3a YUCTOTHI TaMET.

Ananusupymolee ckpemuBanue. [[poMexXyTOUHbIN XapakTep HACJIeAOBaHMUS.
Pacuierienue npru3HakoB MpU HEMOJIHOM JOMUHUPOBAHUHU.

JurubpuaHoe ckpenmBanue. TpeTtuit 3akoH MeHiens — 3aK0H He3aBUCHUMOTO
HacCJICJIOBAHUS MIPU3HAKOB. [luTonornyeckue OCHOBBI JTUTHOPUTHOTO
CKpELIMBaHUA.

CueruieHHOe HacienoBaHue npusHakoB. PaGotel T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CILEIUICHUS MEXIy TeHaMHh. XPOMOCOMHas
TE€OPHUsI HACIIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXaHU3M ONpEIeTeHUs 1oJ1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TEpPOraMeTHbIA IMOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacinenoBanue npru3HakoB, CLIENIJICHHBIX C MOJIOM.

['enotun kak uenoctHas cucrema. [enoTponus — MHOKECTBEHHOE IEHCTBUE
resa. MHOXECTBEHHBIN ajuienu3M. BzauMopaeincTBue HeaJIedbHBIX TI'€HOB.
KommnementapHocts. Onucras. [lommmepusi.

['eHeTYECKUIT KOHTPOJIb Pa3BUTUSI PACTEHUH, KMBOTHBIX M YEJIOBEKa, a
Takke (U3NOJIOTUUECKUX TIPOIIECCOB, IOBEICHUS W KOTHUTUBHBIX (YHKIIMH.
['eHeTMUECKHE MEeXaHU3MBI CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IMH — MUKpoOMOM». ['eHeTWdyecKkrne acmeKThl KOHTPOJS |
W3MCHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmumpt u cxemsl: «IlepBbiif 1 BTOpo# 3akoHbl Menaens», « Tpetuil 3aKoH
Meunnens», «AHanmu3upymouiee ckpeniuBanue», «HemoiHoe TOMUHHpPOBaHUEY,
«CrieryieHHOE HacJeIoBaHWE TPU3HAKOB Y npo30duibl»y, «l'eHeThka Tmoiay,



«Kapuotun denoBeka», «Kapumotun naposzodunbl»y, «Kapuotun I,
«MHOXXECTBEHHBIN aJJIEIU3M», «B3auMOIeMICTBUE T€HOBY.

O6opynoBanue: MoJelb JUIsl  JIGMOHCTPAIlMM  3aKOHOB  €IMHOOOpa3us
THOpUIIOB TIEPBOTO TIOKOJCHWS W PACHICTUICHUS TPU3HAKOB, MOJENb JUIs
JIEMOHCTpallMM 3aKOHA HE3aBUCHMOTO HACJEIOBAHUSA NPU3HAKOB, MOJECIb IS
JIEMOHCTpAllMM CIEIJICHHOTO HACJIeIOBaHUsI MPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKporpenapart: «Jlpo3oduiiay.

IIpakTnyeckass padora «l3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO
CKpEITUBAHUS Y IPO30 (U,

IIpakTuyeckas  padora  «/3yueHue  pe3ynbTaToOB  AUTHOPUIHOTO
CKpEIUBAHUS Y APO30(PHUIIBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aunmopeiictBue reHotMna u cpeasl npu  (popmupoBaHmHM (peHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buisl
M3MEHUYMBOCTH: HEHACJICACTBEHHAs U HACJICACTBCHHASI.

MoaudukanuonHas U3MeHYMBOCTh. Ponb cpeasl B (hopMUpOBaHHUH
Mou(DUKAIIMOHHONW M3MeHYuBOCTH. Hopma peakiuu mpusHaka. BapuanuoHHbIN
psin u BapuauuoHHas kpuBas (B. HMoranmucen). CoiicTBa Moau(pUKalnOHHON
W3MEHYHUBOCTH.

['eHoTHIIMYECKAs] U3BMEHUYMBOCTL. CBOMCTBA € HOTUIMUYECKON M3MEHUYMBOCTH.
Bupl reHOTHITMYECKON M3MEHYMBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Meio3 M TMOJIOBOM MpOLECC — OCHOBA
KOMOMHATUBHOM M3MEHUHUBOCTH. POJIb KOMOMHATHBHON N3MEHYMBOCTH B CO3aHUU
TEHETUYECKOT0 Pa3HOO0pa3usl B Mpeiesiax OJHOTO BUIA.

MyTanimonHasi M3MEHYMBOCTh. BuHIbl MyTallMil: T€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CIIOHTaHHBIE W  MHIAYUUPOBAHHbICE MYyTalluh. SaepHble U
nuToIa3MaTuyeckue myranuu. CoMaTUYecKue U MojoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUsS MyTanud. MyTareHpl W WX BJIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpolecca. 3aKOH TOMOJIOTMYECKHUX PSIJI0B B
HacnenacTBeHHoM m3meHunBoctH (H.M. BaBwiioB). BHesnepHas U3MEHUHMBOCThH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb dNUeHemuyeckux @axkmopos &
HAC1e008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMoHcTpanuu

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

Tabmuubr w  cxembl: «Buapl wu3mMeHumBoCTHY, «MoaudukamoHHas
W3MEHYUBOCTHY, «KomOuHatuBHas W3MEHYHUBOCTbB, «Merio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl MmyTammiiy.



OO6opynoBaHue: XUBble U TepOapHble SK3EMIUISAPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOIU(UKAIIMOHHOM W3MEHYMBOCTH. [locTpoeHune BapHallMOHHOTO psfa H
BAPUALIMOHHOU KPUBOWY.

IIpakTuyeckass padora «Mytamuu y jApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnka yenoBexka

Kapuotnn yenoBexka. MexayHapoaHas nporpaMMa HMCCIENOBaHHsS T'e€HOMA
yernoBeka.  MeToapl  M3y4YeHHsT TIEHETHKH  YE€JOBEKAa:  I'€HEAOIMYECKHM,
OJIM3HEIOBBIH, LIUTOTE€HETUYECKUH, NONYJIALMOHHO-CTaTUCTUYECKU,
MOJIEKYISIPHO-TE€HETUUECKHA. CoBpemeHHOE ONpEIEIICHUE reHOTHUIA!
IIOJITHOTEHOMHOE€ CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[TI[P-ananu3a. HacnencTtBeHHbie 3a001€BaHUs YeIOBeKa. | €eHHbIE U XPOMOCOMHBIC
Oone3HH 4YenoBeKa. boyie3HW C HacleICTBEHHOM MPeapacronokEeHHOCTHIO.
3HaYeHUEe MEAULMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUH T€HETHYECKHUX
3a00seBaHUN 4YeloBeKa. MeauKo-reHeTUUecKoe KOHCYJIbTUupoBaHue. CTBOJIOBBIC
KJIEeTKH. [ToHATHE «TeHETHYECKOro rpy3a». DTUYECKUE ACIEKThl MCCIEIOBAHMI B
00J1aCTH peTaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karoulel cpenpl. ['eHeTnueckas
IIPEAPACIIOJIOKEHHOCTD YEJIOBEKA K ITaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmumpr u cxemsl: «Kapuotun uenoBeka», «MeToabl U3y4eHUS! TE€HETUKU
yesioBekay, «l eHeTnyeckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBlICeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenexkuusi OpraHu3sMoB

JlomecTukanus W CeleKUus. 3apOoXJCHHE CEJNEKUMH W JOMECTHKALHUU.
Yuenne H. WM. BaBumoBa o IleHTpax MNpouCX0XACHUS U MHOT000pa3us
KYyJbTYPHBIX pacTeHuil. Ponp ceinekuumy B CO3IaHUM COPTOB PACTEHHUM M MOPOJ
#xuBoTHBIX. CopT, mnopoaa, ImTaMM. 3aKOH TIOMOJOTMYECKUX pANOB B
HaciaeACTBeHHOM wu3MeHuyuBoctu H. WM. BaBunoBa, ero 3HadeHue g
CEJICKIIMOHHOW padOoTHI.

Metoapl cenekimoHHONM paldoThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
WHMBUAYaJIbHBIN. Oranbl  KOMOWHALIMOHHOW  CENEKIIHH. HcnbiTanue
IPOM3BOAUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIbIO OLIEHKU
(deHoTHIa TOTOMCTBA U OTOOP 0 TeHOTHUITY C omotkio aHanusza JHK.

HcKkyccTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUHMOHHOW  paloThlI.
PagyanvoHHbBIN 1 XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MYTalMid Y KYJIbTYPHBIX



dbopm opranusmoB. Vcrnosb30BaHME TEHOMHOTO PENAKTUPOBAHMS M METOJOB
pekoMOuHanTHbIX JIHK 17151 mosydenust iCXoAHOro MaTepurana sl CeJIeKIUU.

[Tonyuenue MOJINTIIIONUIOB. BrytpuBunosas ruOpuan3aIus.
brnuskoponcTBeHHOe — cKpemuBaHue, wim  uHOpuawHT.  HepomctBenHoe
CKpelnuBaHue, win aytopuaunr. ['ereposuc u ero mpuuuHbl. Vcmonas3oBaHue
rerepo3uca B ceiekuuud. OtpanénHas rudbpuauzanus. [Ipeononenue Gecroaus
MEXBUIOBBIX THOPUIOB. JlOCTHKEHUS CEJIEKIUU PACTEHUHN U )KUBOTHBIX. «3e1éHas
DEeBONIOYUAY.

CoxpaHeHUEe U M3Yy4YeHUE T'CHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKAX PpOAWYEH IS CO3JaHUS  HOBBIX COPTOB W THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpawenue u  yYnpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeAX YIYUUeHUs CYWecmeyioumux U coO30aHUs HOBbIX NOPOO, IUHUL U KPOCCO8, 8
MoM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHBIX Memo008 HAYUYHLIX UCCAe008AHUL,
nepeodosvix uoell U nepcneKmuHbIX MexHOL0SU.

JdeMoHcTpauuu

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

Tabmuiet u cxembl: «lleHTPBI TPOUCXOXKIEHUS 1 MHOTOOOPa3Usl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKHX PSAAOB B HACIECICTBEHHON M3MEHYMBOCTI,
«Metogpl cenexkuun», «OTnanéunas rudpuauzanus», «MyrareHesy.

JlabopatopHasi paGora «/3yueHune copToB KyJbTypHBIX PACTEHUN U MOPOJ]
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHre METO/I0OB CEJIEKIIUUA PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

IKekypeusi «OCHOBHBIE METOIBI U JOCTHIKEHHMS CEJIEKUMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKI[TMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCHIBITATENILHBIN yY4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1abOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAs OMOJIOTUS

OOBEKThI, MCHOJb3yeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKkTepUCTHKA. TpaaunuonHas
OWOTEeXHOJIOTHSI:  XJIeOOMeUYeHne, TMOMYyYEeHUE KHCJIOMOJIOYHBIX  IPOYKTOB,
BUHOJIeNe. MukpobOuosornueckuii cuHTe3. OOBEKThHI MHUKPOOHOIOTHYECKUX
TexHoJsioruid. [Ipon3BoACcTBO O€IKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C 1IEJIbIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
COJIepIKalIiX HE BCTPEYAIOIINECs B IPUPOIe OMOCHHTETHUECKHE MTyTH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KJIETOK M TKaHEH PacTeHUM U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss H  COMaTHYECKUN
sMOpuoreHe3. lcronp30BaHME TraljioWJOB B CEJNEKUMU pacTeHui. [lonyuenue
MOHOKIOHANbHbIX anmumein. Mcnonv3o6anue MOHOKIOHAIbHBIX U NOJUKIIOHATIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKoHCTpyKIus
SAWLEKIETOK U KJIOHUPOBAHUE XUBOTHBIX. METOJ TPaHCIUIAHTALMU AJEp KIETOK.
Texnonocuu 0300p06NeHUs, KYJTbIMUSUPOBAHUSA U  MUKPOKIOHANbHO2O
DA3MHOINCEHUS CeNbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpoMOCOMHass W Te€HHasg HHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHCcTpyupoBanue pekomOouHantHeIX [IHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHHsT M IIEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHXXCHEPHH.
DKOJIOTUYECKHUE U ITUUECKHUE ITPOOJIEMbI T€HHOW NHKEHEPUU.

Meaummnckue ouotexnonoruu. [locrrenomuas uudposas menuuuna. TTLP-
TUArHOCTHKA. MeTaOOJOMHBIN aHaMW3, TEHOIEGHTPUYECKUU aHajdu3 MpOoTeoMa
4eJIOBEKa Ui OLIEHKH COCTOSIHMSI €ro 340poBbs. MCIoOnb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxkeHepuss uid  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEIMIMHCKUX TEXHOJOTUH, CO3/1aHUs KOMIUIEKCHBIX
TKaHEel COYeTaHHMEM TEXHOJIOTUH TPEXMEPHOro OHONMpHUHTHUHTa M ckaddoiauHra
JUIS pELIeHUs 3a1a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbl0 00ecredeHus: KOMOMHHPOBAHHOW
3ammTel OT Bo30yautenedt OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
¢ynkmonupoBanus PHK-comeprkammx BuUpYyCOB, BBI3BIBAIOIIUX OCO0O OMacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabnunp! u cxemsl: «/cnoap30BaHME MUKPOOPTraHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHass HHKeHepUsn», «I eHHass HHXKEHEPUs».

JlabopaTtopHnasi padora «/3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomydyeHre MOTOYHOKUCIBIX IPOIYKTOBY.

JIKCKypeuss «buOTeXHONOruss — BaKHEWINAs MPOU3BOIAUTEIBHAS CHUiA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xxneHue m pa3sBuUTHE 3BOJIOLMOHHBIX NpeACTABJICHHMI B
omosioruu

OpomounoHHas teopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JKusHp 1 Hay4yHas faesrenbHocTh Y. /lapBrHa.

JIBroKylre cuibl HBOJIIOLMK BUJIOB 110 Y. J[apBUHY (BbICOKasi MHTEHCUBHOCTb
pa3MHOXKEHHUSI OpPraHMW3MOB, HACJEACTBEHHas M3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).



Odopmnenue cunTeTnuecko Teopun HBomtounu (CTD). HelitpanbHas
Teopust sBomouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorusg. 3HaYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunnei, K. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmumpt u  cxembl: «Cucrema xuBoil mnpuponsl (mo K. Jlunuer)y,
«Jlecthuma xuBbBIX cymectB (o Jlamapky)», «Mexanusm QopMuUpOBaHUs
MPUCTIOCOOJICHN y pacTeHuil W >KuBOTHBIX (mo Jlamapky)», «Kapta-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbsObI
3a cymectBoBanue», «llopoasl romy6eit», «MHOroobpasue KylabTYpHBIX (PopM
KarycTb», «[lopoabl qoMalHuX )KUBOTHBIXY», «CxeMa 00pa30BaHusl HOBBIX BHIOB
(mo Y. [apBuny)», «CxemMa COOTHOILICHHS JBUXKYIIMX CHUJ 3BOJIOLHN,
«OCHOBHBIE TTOJIOKEHHS] CHHTETHYECKON TEOPHUH IBOJIIOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Tomynsinusa Kak 3J€MEHTAapHAas €AUHULA 3BONOUUA. COBPEMEHHBIE METO/bI
OLIEHKH TE€HETUYECKOT0 pPa3HooOpazus U CTPYKTypbl mnomyisiuil. M3MmeHeHue
reHooHAa MOMYJSIUM KaK 3JEMEHTApHOE HBOJIIOLMOHHOE SIBICHUE. 3aKOH
reHetTuueckoro paBHosecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble (DaKTOpbl (IBHXKYIIME CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeH4YMBOCTh. [JIpeiid TreHOB — cioyuyailiHbIe
HEHANpaBleHHbIE M3MEHEHMsI YacTOT ayUiesied B Homymsauusx. OQdext
OCHOBatTels. JDpgexm oOymuvliounozo eopaviwka. CHudCeHUe 2eHemUyecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3¢gpgpexma Opeiigha 2enog 6
oonvuwux U  Mmanvlx  nonyaayusx. Murpanuu.  M3onsuus  mOmMyJISIU:
reorpaduyeckas (IpOoCTPaHCTBEHHAs ), OMoJIoTUYecKas (PErnpoyKTUBHAS).

EctrectBenHblii 0oTOOp — HampaBistonmii  (aktop 3Bomonud. DPOpMbI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUM, CTaOWIM3UPYIOUIMHA,  pa3pblBarOIIUN
(mu3pynTtuBHbiii). [lomoBoit oTO0p. BO3HMKHOBEHHE W JBOJIIOIHUS COIMAIBLHOTO
MIOBEJICHUS )KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OPraHU3MOB  KaK  PE3yJabTaT  MHKPOIBOJIOIHH.
Bo3nukHOBeHHe — mpucnocoOieHuiit y  opraHu3moB.  Apomopdo3bl U
uanoanantauud. [Ipumepsl npucnocobsieHuid y opraHu3smMoB: Mopdosoruyeckue,
dbusnonoruyeckue,  OMOXMMHUYECKHE,  TOBeAeHYeckne.  OTHOCHUTENbHOCTh
IPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOGpasoBaHue Kak pe3yJbTar
MUKpO3BOIOIMH. M3omsmus — kimoueBod ¢aktop BuaooOpaszoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHMS: aJI0NaTpUUYECKOe (reorpaduueckoe),



CUMIIaTpUYECKOE  (DPKOJOTUYECKOe), «MTHOBEHHOE» (monumIon IU3aIus,
rubpuau3anus). JJIMTeTbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3Mbl (OpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp  sBomtonMOHHON OMoONOrMUM B pa3pabOTKe HAay4YHBIX METOJOB
coxpaHeHus: OMopa3HooOpa3usi. MUKPOIBOIIONHS M KOIBOJIOIHS TTAPAa3UTOB M UX
X0351eB. MexaHu3mbl (OPMUPOBAHUSL YCTOMUMBOCTH K aHTUOMOTHKAM M CHOCOOBI
O0pBbOBI C HEW.

JdemoHcTpanumn

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

Tabmumpt u cxembl: «MyTallMOHHass HM3MEHYUBOCTHY, «[lomymsironnas
CTPYKTypa Buaa», «Cxema MposBIeHUs 3aKkoHa Xapau—BaitHoepray, «/[Bmwxkyiue
CUJIBl 3BOJIOLUNY, «IDKOJOTHYECKas M30JSLUS MOMYJISIUIA CEBAaHCKOU (Qopenny,
«leorpadnueckas W30MANMA  JIMCTBEHHHIIBI CHOUPCKOW U JIMCTBEHHUITHI
naypckoiy, «llomynsiiMOHHbIE BOJIHBI YUCIEHHOCTU XUIIHUKOB U KepTB», «Cxema
JEUCTBUSL €CTECTBEHHOTO 0TOOpa», «DopMbl OOpHOBI 3a CYyIIECTBOBAHHUE,
«MunycTpuabHblii Menanu3my, «KuBble uckomnaembie», «IlokpoBuTenbcTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Duznonornueckue amantanuny, «lIpuCcmOCOOJIEHHOCT, OpPraHU3MOB H €€
OTHOCUTENBHOCTHY», «Kpurepuu Buga», «Bunsl-npoitHukn», «CTpykTypa BUAa B
npupojse», «Crnocodwsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «IKOJIOrMYECKOEe BUI000pa30BaHHWE BUAOB CHHUILY,
«ITonmumnnonbl pactenuii», «KamycTHo-peneunblil ruOpum.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHII 1
3Bepeil C MpUMepaMu Pa3IMYHBIX MPHUCIOCOOJICHHI, dYydelila NTUI] U 3Bepe
pa3HbIX BHUAOB, TrepOapuu pacTeHUd OJIM3KUX BUAOB, OOpPa30BABUIMXCS
Pa3IMYHBIMU CTIOCOOAMH.

JlaGopaTopnass padora «BbIsiBiIeHHE W3MEHUMBOCTH y OcCOO€l OJHOTO
BUJIAY.

Jlabopatopuass  padora  «lIpucnocobienus  opraHM3MoB U HX
OTHOCUTEJIbHAS 1IEJIECO00PAZHOCTHY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus U €€ pe3yabTaThl

Meronel wu3ydeHMsT MakpolsBoJonuu. [laneoHTONMOTMYECKME  METOZBI
uzydeHus: oHBomonuu. Ilepexonnbie ¢opMbl U (QUIOTEHETUYECKUE  PSIbI
OpPraHU3MOB.

buoreorpaduueckne merompl u3ydeHus 3Bomonuu. CpaBHeHHE (IOPHI U
dbayHpl MaTepuKkoB M OCTPOBOB. buoreorpaduueckne obOmactu 3emiu. Bumabi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHOIOrMYECKHE U CPaBHUTEIBHO-MOP(OIOTHUECKHE METOABl U3YUYECHHUS
BOMIIOLMU. ['€HeTMYeCKne MEXaHMW3Mbl 3BOJIIOLMM OHTOIEHE3a U IOSIBICHUSA
DBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  QHAJIOTMYHBIE  OpraHBbl.
PyaumenTtapHele  opranbl W aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKUE,
OMOXMMHMYECKHE M  MaTeMaTHUYeCKWe  METOAbl  W3YYEHHsS  HBOJIIOLIUU.
I'omonornynsle reHbl. COBPEMEHHBIE METO/BI IOCTPOEHUS (PHIOr€HETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMH U 3BOJTIOLUS TEHOMOB.

OO0mume 3aKOHOMEPHOCTH (TpaBwiia) 3BOMONMH. [Ipunyun cmenvl yHKyuil.
HeoOpatumocTs 3BOmonMu. ApantuBHas panuanus. HepaBHOMEpHOCTH TEMIIOB
DBOJIIOLUH.

JdeMoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mrosep, O. I'ekkelsb.

Tabmuipl u cxembl: «OUIOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedansl»,  «Punnodure»,  «CemMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «Jlpei) KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu HMOPUOHAIBHOIO PA3BUTHUS I103BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyIuMeHTB,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeJNOBEKa MW IIUMIaH3e», «l1aBHbBIE
HaIpaBJICHUS IBOIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH YBOJIIOLIUNY.

OOopynoBaHue: KOJUIEKLUHU, TepOapuu, MYyJSKU HCKONAEMbIX OCTATKOB
OpPraHU3MOB, MYJSDKM T'OMOJIOTHYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IlpoucxokaeHue U pa3BuTHe JKM3HU Ha 3emJie

HayuHbple TUNOTE3bl NPOUCXOXKAECHUSA >KM3HM Ha 3emie. AOHOreHe3 Hu
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOXKIECHUU KU3HU (KPEalMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbsiraMu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxaenue sKu3HA U aCTPOOHOIIOTHS.

OcCHOBHBIE JTaIbl HEOPraHU4eCKON DBOJIFOLIUY. [InanerapHas
(reosornyeckasi) 3BOMIOLUSA. XHMMHUYECKas OHBOJIOLMS. AOHOTEHHBIH CHUHTE3
opraHu4eckux BeuniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. Opn.
OOpazoBanue mosmMepoB u3 MoHomepoB. Koamepsatnas rumoresa A. W.
OmnapuHa, runoTe3a nepBuyHoro OynpoHa J[x. XonaeitHa, reHeTHuecKasi TUIoTe3a
I'. Ménmnepa. PubGosumsl (T. Yek) m rumoreza «mupa PHK» V. I'mnbepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHHUE IPOTOKIIETKH.

Hctopust 3emum U MeroAwbl €€ u3ydeHus. VIckomaemble OpraHU4ecKue
octatku. ['eoxpononorus u e€ wmeroabl. OrTHocutenbHass u aOCONIOTHAs
reoXpoHoJorus. I'eoXpoHooruueckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, IOXH.



Havanenuble 3Tanbl opraHmyeckod spomtouuu. [losBiieHHe u 3BOMIOLUA
NEPBBIX KJIETOK. DBOJIOLHUSA MeTa0oau3Ma. BO3ZHMKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIJIEHKU KaK aHAJIOT IEPBBIX HA 3eMJje COOOIIECTB.
CrpomatonuTsl. [IpokapruOTHl U 3yKapHOTHI.

[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOJTIOLNOHHOE MTPOUCXOKICHHE
BHUpycOB. lIponcxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HUKHOBeHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl ABOJIIOIMH BHICIIUX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pacrennii. Bpixony pacremun Ha cymy. llosBieHue CHOpPOBBIX pacTeHUM W
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. IIporcxokIeHrne UIBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIIOLMM KUBOTHOIO Mupa. OCHOBHbIE apoMOpP(O3bl
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE KUBOTHBIE. JKH3Hb B BOZAE. DBOJIOLHS O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwimil. [IpoucxoxaeHue MICKONUTAIONIMX U
ntul. IlpuHnun ximoueBoro apomopdosa. OcBoeHue O€CnO3BOHOYHBIMU U
II03BOHOYHBIMHU KUBOTHBIMH CYIIU.

PasButre xu3HM Ha 3emie IO 3paM M NEpPUOJaM: apXeil, MpOTEpO30H,
naneo3oi, Me3030HM, KaiHO30M. OOm@as XapakTepuCTUKa KiIuMaTa H
reoJIOTHYECKUX mpoueccoB. [losBieHne M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrineoOpa3zoBaHHE: €0 YCIOBUS U BIMSHHUE HA Ta30BbIH COCTAaB aTMOC(]EpBHI.

MaccoBble BBIMUPAHUS — 3KOJIOTMUECKHE KpHU3UCHI npouuioro. [Ipuyunel u
CJIEICTBUSI MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKHA KPHU3UC, €ro
ocobennoctu. [IpoGrema coxpanenus: OnopasHooOpaszus Ha 3emIie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpuHnunel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnanuany, JI. Tlactep, . . Meunukos, A. U.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa mo
U3YYECHHUIO CaMo3apoxaAcHUs Xu3HW», «Cxema omeita C. Mumiepa, I'. IOpuy,
«JTanbpl  HEOPraHMYECKOW  3BomoUMKM»,  «['eoXpoHOJOrMyeckas  IIKajiay,
«HavanbHble 3Tanbel OpraHMYecKor 3BoIOLUNY, «Cxema o0pa3oBaHUS 3YKapHOT
nyTéM cumoOuoresesa», «Cucrema KuUBOM mnpupoasl», «CTpoeHue BUpPYCay,
«Apomopdo3sl pacTeHuil», «PuHMOGUTE, «OIHOKIETOYHBIE BOAOPOCIHY,
«MHorokierounsle Bogopocian», «Mxm», «llamoporHukm», «l'omoceMeHHbIE
pacteHusn», «OpraHbpl IBETKOBBIX pacTeHHi», «(Cxema pa3BUTUSA KUBOTHOIO
Mupa», «Apomopho3bl KUBOTHBIX», «lIpocTeimuey, «KuiedHomnomnocTHbiey,
«IInockue 4EpBUY, «YUNEHNUCTOHOTHEY, «PBIOBI», «3€MHOBOJHBIEY,



«IIpecmbikaronuecs», «IItuupy», «Mnekonurarommue», «Pa3BUTHE KU3HU B
apXeucKkou spey», «Pa3BuTue KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
[AJICO30MCKOM 3pey, «Pa3BuTHe KU3HU B ME3030MCKOMN 3pey, «Pa3Butue KU3HU B
KaiHO30MCKOM 3pey, «CoBpeMeHHas cucTeMa OPraHnYeCKOro MUPay.

O6opynoBanue: repbapuy pPACTCHUM Pa3IUYHBIX OTAEJIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIAKHBIE IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UTJIOKOKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyd4ena MTHUL U 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEH, MOJE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryaabHaa JsadoparopHasi paGora «MoaenupoBaHHE — ONBITOB
Muiepa—HOpu 1o u3y4eHuto abMOreHHOr0 CUHTE3a OPraHUuYeCKUX COSAMHEHUH B
nepBUYHON aTMochepey.

JlabopatopHasi padora «/I3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOB).

IlpakTnueckass padora «l3yueHne OCOOCHHOCTEH CTPOCHHUS PACTECHHI
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «M3yyeHue ocCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — aHTPOIIOI eHe3

Pa3znensl u 3agaun aHTpONOJIOTUH. METO/IbI aHTPONOJIOTHH.

CraHOBJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeJOBEKa. PennrunosHsie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUUYECKOE MOJI0KEHUE YETIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, bU31M0I0r0-OMOXUMHUECKHE,
noBesieHuYeckre. OTanyus 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CHUCTEMBI.

JBwxyuiye cwibl ((pakTopsl) aHTpOIOreHe3a: OUOJI0oTUYeCKue, COlMalibHbIC.
CooTHolIeHHEe OMOJOTUYECKUX U COLIMATIbHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue dYeoBeKOOOpa3Hbie 00€3bSHBI
(TIPOKOHCYIIBI) U paHHHUE MOHTH]IBI — OOIIHE MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
J0Jed. ABCTPAJIONUTEKU — ABYHOTME MPEAKHU JtoJeh. YemoBeKk yMenblil, epBbie
M3TOTOBIIEHUS OPYAUM Tpyla. YenoBeK NMPAMOXOASAIIMN U MEPBBIM BBIXOJH JIOACH
3a npenensl  Adpuku. UYenoBek reiaensOeprckuii — - 0oOMMM  MPENIoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIepTallbCKUM
KaK BHJ JIFOJEH XOJOAHOTO KJIMMara. YeJlloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpuku.
[TasleoreneTrka v najieOreHOMHKa.



DBOJIIOLMST COBPEMEHHOTO ueloBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJISLIUSIX
yesioBeka. MyTanuoHHbIH mpouecc U noaumMopdusM. [lomynsirioHHbIE BOJHBI,
npeiid reHoB, murpauus U «3QdexkT ocHoBaTeNs» B MOMYJISIUAX COBPEMEHHOIO
YeJI0BeKa.

UYenoseueckne pacel. Ilomatne o pace. bonbmme pacel: eBponeouaHas
(eBpaswmiickas),  aBCTpajio-HETpoWJHAs  (PKBAaTOpUalbHAs),  MOHTOJOUIHAS
(a3umaTcko-amMepuKaHckasi). Bpemss u myTu pacceiieHMs] 4YeJOBEKa IO IJIaHETe.
EnunctBo  dyenmoBedecknx — pac.  HaydyHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Tpucnoco0aeHHOCTh 4YeNoBeKa K pa3HbIM YCIOBUSM OKPYXAlOIIel Cpeibl.
Brnusiane reorpaduyeckoit cpeasl U apeiidba TeHOB Ha MOPQOJOTHIO U
(U3HOJOTHIO YETIOBEKA.

MexaucuuiuinHapabple  MeToabl B (usnueckor  (OMOJIOTHYECKOH)
AHTPOMOJIOTUU.  OBOJIOIIMOHHAS ~ QHTPOMOJOTHS W MMaJICOAHTPONOJIOTHUS
YEJOBEYECKUX MOMYyJsiUiA. brocouualibHble HUCCIEIOBAHUS MPUPOJIbI YEIOBEKa.
HccnenoBanrie K03BOIIOLMHI OUOJIOTHYECKOTO U COLIMATIEHOTO B YEJIOBEKE.

JdeMoHcTpauuu

[Toprpetsr: Y. dapBuHn, JI. Jluku, f. . Porunckui, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTobl aHTPOTIONIOTUNY, «[ OJIOBHOW MO3T YeloBEKay,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKENeT dYeloBeKa W CKEJeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MBbIY, «JIBHXKyIIME CHIIBI AHTPOIIOTEHE3A», « DBOJOLHUOHHOE
IpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heanaepranpusy, « KpoMaHbOHUBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUU YEIOBEKA», «Packl 4eloBeKay.

OOopynoBaHue: MyJSDKM — OKAMEHEJIOCTEH, MPEeAMETOB  MAaTEepUaIbHOM
KyJbTYpbl TPEAKOB dYejloBeka, penpoaykiuu (portorpadum) KapTuH C
MU(DoOTOTHYECKUMH W OHOJNEHCKUMH CIOKETaMH TPOUCXOXKACHUS UEJIOBEKa,
¢doTtorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBEKa, MOJIEIb
yepena 4YeloBeKa M depena IIMMIAaH3€, MOJENIb KUCTH 4YEJIOBEKAa U KUCTH
HIMMITaH3€, MOJENH TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JIOrMUECKUX aJaTalui YeIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHMSIX OPraHU3MOB H
HATOPraHU3MEHHbIX CUCTEM € OKPY:KAKLIeH cpeaou

3apoxaeHue U pazButue skosioruu B Tpynax A. ['ymGonbara, K. @. Pynse,
H. A. CeepuoBa, J. I'ekkensi, A. Tenciu, B. H. Cykauépa. Pa3znensl u 3amaun
sK0J0THH. CBSI3b 3KOJIOTUU C JPYTUMH HAYKAMU.



Meroasl skosioruu. [loneBsie HaOMOACHUS. DKCIEPUMEHTHI B 3KOJOTHU:
npupoAHble W JiabopatopHble. MolenupoBaHre B OKOJOTMU. MOHUTOPHUHT
OKpY’KaloIleH cpe/ibl: JTOKaIbHbBIN, PETHOHAIIbHBINA U T100aJIbHBIN.

3HayeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4enoBeuecTBa ¢ npuponon. dopMmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U SKOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHcTpauuu

[Moptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepiios, 3. 'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxembl: «Pa3gensl 3KoJorum», «MeToasl 3Kojgorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD.

JlabopaTopHast padora «3yuenue METOJ0B DKOJIOTHYECKUX
VCCIICIOBAHUI».

Tema 7. Opranusmsbl 1 cpefa 0OOMTaAHUS

Dkoyiornueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: abMOTHYECKHE, OMOTUYECKUE, aHTpororeHHbie. O0mme
3aKOHOMEPHOCTH JeHCTBUA 3Kosornueckux ¢akrtopos. IIpasuino munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPUOMOHTHBIE UM CTEHOOHOHTHBIC
OpraHU3MBl.

AbGuotnueckue ¢dakrtopel. CBeT Kak sKojorumyeckuid Qaxrop. elicTBue
pPa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJIOTUYECKHE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CUTrHaJIbHas poJib CBETA.
doTtonepuoausm.

Temnepatypa kak 3kojorumueckuit Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msbl. [IOMKWIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak skonoruuyeckuit ¢akrop. I[lpucnocobnenusi pacTteHuil K
o/Iep ka0 BogHOTO Oananca. Kiaccudukarus pacTeHU MO OTHOIIECHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHA,
ryOMHHAasT  TMOAMOYBEHHAs, BHYTpUOpPraHuW3MeHHas.  DPU3UKO-XUMHUYECKUE
O0COOCHHOCTH cpel obutaHus opraHu3MoB. [lpucmocoOneHuss OpraHusmMoOB K
YKU3HH B Pa3HbIX Cpelax.

buonornueckue putMbl. BHemHne u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4YHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranu3moB. [loHsTHE 0 JKHU3HEHHON (QopmMe.
XKuznennsle popMbI pacTeHU: AepeBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HeHHbIE (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OMOHTHI, a9pPOOHUOHTHI. OCOOEHHOCTH CTPOCHHMS U 00pasa >KU3HH.

buotnueckue (hakTOopHI. Bunrnl OMOTHYECKUX B3aMO/ICHICTBUM:
KOHKYpPEHLIUsS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIM3M (KBapTHUPAHTCTBO, HaxyieOHM4ecTBO). HeTpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, dadpudeckue). 3HaAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN ISl CYIIECTBOBAaHUS OpPraHu3MOB B cCpelie
oOutanus. [IpuHIMT KOHKYPEHTHOTO UCKITIOYESHHUS.

JdemoHcTpanumn

Tabmuplt 1 cxeMmbl: «Okonorunueckue (axTope», «CBETOBOWM CHEKTPY,
«IKOJIOTUYECKHUE TPYIIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpOBHbBIE
KUBOTHBIC», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DU3MOJOTHUECKUE aJallTaluu
KUBOTHBIX», «Cpeapl OOWTaHHS OpraHu3MoB», «buonoruueckue puUTMbBIY,
«Kuznennoie  ¢opmbl  pacteHui»y, <« KuszHeHHble (QOpPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOJIUCTBEHHOTO JIeca», « IKOCHCTEMAa XBOMHOro jiecay, «llenu
nuTaHus», «XumHudectBo», «llapasutuzm», «Koukypenuus», «Cumounos»,
«KoMMeHcanuzm.

O6opynoBanue: repbapuy pPAacCTEHW W >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PaKTOpOB, TepOapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOdapyuu U KOJUIEKIMU TEIJIOTI00UBBIX,
3UMOCTOMKHMX, MOPO30YCTOWYMBBIX PACTEHUH, yydyena NTULl U 3Bepeil, repbapuu
pacTeHuid, OTHOCAIIMXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHus aHHBIX TPYMI, KOJUICKIUU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpenax,
repOapuu M KOJUIGKIMM PpPACTEHUW U SKUBOTHBIX, OOJAJAlOUIMX YepTaMu
NPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW KU3HM, repObapuu u
KOJUICKITUU PACTEHHM W JKUBOTHBIX PA3IMYHBIX YXKU3HEHHBIX (OPM, KOJIICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3TMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpIgBICHHE NPUCTOCOOJIEHUNH OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpIigBICHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD».

JlaGopaTtopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHHH U3
Pa3HbIX MECT OOUTaAHUS.

Tema 8. Ikos10rvsi BUAOB U NOMYJIAUI

OKOJIOTUYECKHE  XapaKTEPUCTUKUA  IOMYJIALMH. [Monynsiuua ~ kak
Ouonoruueckas cuctema. Poib HEOTHOPOAHOCTH cpenbl, PU3NIECKUX OapbepoB U
0COOCHHOCTEH OMOJIOTUU BUAOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TOKa3aTENW MOMYJSIUUMWA: YHUCIEHHOCThb, IUIOTHOCTb,



BO3pAacTHasi M TOJIOBAsl CTPYKTypa, pPOKIAEMOCTb, NPHUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKkoyoruyeckass CTpykrypa nomnyiasund. OUueHKa YMCIEHHOCTH MOMYJISLIHH.
JuHamuka nomyisiuuu U e€ peryisinusa. buoTudeckuil mOTEHIMANT MOMYJISIINU.
MopaenupoBaHnue TUHAMUKY TOoNyJsaiuu. KpuBbie pocTa YUCIEHHOCTH MOMYJISILINY.
KpuBble BbDKMBaHUA. Perymnsiiys YUCICHHOCTH MONYJALMMA: posib (PaKTOpoB,
3aBUCAIIUX U HE 3aBUCAILIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATeruu BUIOB (1- U
K-ctparerun).

[Tonsitue 00 sKoNOTMYECKON HUIIE BUaa. MecrtooOutanue. MHOTOMEpHas
Mozenb dkosormyeckon Humm Jx.M. XatumHcona. Pasmepsl 3kosormyeckon
Huu. [loTeHnnanbHas U peaaTu30BaHHasl HUILLIN.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJCHUSI U MUrpalMid KUBOTHBIX. buosnormyeckue
WHBA3UH YyKEPOJHBIX BUJIOB.

JdeMoHcTpauuu

[Toptper: x. M. XaT4yuHCOH.

Tabmumbl u  cxembl: «ODKOJIOTHYECKHUE XaPAKTEPUCTHKU TOMYJISIIAN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiquu», «Bo3pacTHble  mHpamMuibl
nonyysumn», «CKOPOCTb  3aceleHusi IOBEPXHOCTU 3EMJIM  Pa3JIMYHbIMU
opranuzmMammn», «Mogaens 3kosornyeckor Humu J[x. M. XarunHconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUHA KUBOTHBIX.

Jlabopatopnasi padora  «IIpucnocoOnenust CceMsH  pacTeHHd K
PACCETICHUION.

Tema 9. Iko10rus CO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexnay
OopraHu3Mamu B OHMOIICHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. J[x. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyLCHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [10UBbI U Wbl B 3KOCHCTEMaX. KpyroBopoT BEHIECTB U ITOTOK 3HEPTUU
B DKOCHUCTEME.

OcHOBHbIE  TIOKa3aTeauW  dBKOCUCTEMbl. buoMacca W OpOayKIHS.
DKOJIOTMUECKHE MUPAMHUJIbI Uhcell, OMOMacChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBnenHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOTE€HHbIE BO3JICUCTBUS Ha
cykneccuu. Knumakcnoe coobmectBo. buopasnoodpasue u moaHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCmeMbl 03ED U peK. IKocucmemovl Mopeu u
oKeanos. Ixocucmemvl MyHOp, 1€cO8, cmenell, NyCmblHb.

AHTpONOreHHbIE HJKOCUCTEMBI. ArposkocucTteMa. ArpoieHo3. Paznuuus
MEXIy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoxackas
bnaopa u ¢ayna. CuHaHTpomu3alus TropoJickorl ¢ayHbl. buosorudeckoe u
X035MCTBEHHOE 3HAUYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo s¢ghghexkma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMHU 3KOCHCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIIUI U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOMOTE€HHBIX BO3/ICUCTBHIA.

Mexanuzmoi g030elcmeust  3Aa2pA3HeHUl PA3HbIX Munos Ha
CYOOP2AHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHOBbl ~ DKOJI02UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUAL.
MeTo1070THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX SKOCUCTEM.

JdeMoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CTpykTypa  OumoueHo3a»,  «IDKocHCTeMa

HIMPOKOJUCTBEHHOTO Jecay, «IKOCHCTeMa XBOWHOIO Jiecay, « OyHKIMOHAIbHBIC
Ipyniibl OPraHu3MoOB B 3KocHcTeMe», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEY,
«llenn nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHIECKAs TTUPAMUIA YUCEID,
«IKoJoTuYecKasi mUpaMuaa OMOMAacCh», «IKOJIOTHYECKAs MUPAMUIa SHEPTHI,
«Ob6pazoBanue Oonotay, «llepBuyHas cykieccus», «BoccraHoBieHue jieca mocie
noxapa», «9Kocucrema o3epay», «ArpoueHos3», «KpyroBopor BEIIECTB M MOTOK
SHEPTuu B arpoiieHose», «IIpumepsl ypbdoskocucTem.

O6opynoBanue: repdapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia IMTHII 1
3Bepeid, repbapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTECHUH, aKBApUYyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBD.

Jlabopatopuass padora «l3ydyeHue paszHooOpaszusi MEJIKUX [MOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX 3KOCUCTEMAX).

IKCKYypcHsl «DKCKYpCHs B TUIIWYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HSsK,
CJIbHUK, Ha CYXOJ0JIbHBINA UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKYypCHsl B arpo3KocHCTeMy (Ha MOJE€ WM B TEIIUYHOE
XO3SMCTBO)».

Tema 10. buocdepa — riodaabpHas 3kocucTeMa

buocdepa — oOmeruranerapuas oOosouka 3emiid, TA€ CYMECTBYET WU
CyllleCTBOBaJIa XKM3Hb. Pa3BuTHe npeacraBieHuit o buocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6mocdepsl u e€ cocran. JKupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTHU CyIecTBOBaHUs O6uocdeprl. OcobeHHocTu 6uochepbl Kak
rI00anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepoaa, a3oTra). PUTMHUYHOCTE sSIBIIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MTUPOKOJIUCTBEHHBIE Jieca, CTETH, CAaBaHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimMar, pacTUTenbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
onochepHbIX PYyHKIIUM.

JdemoHcTpanumn

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

Tabmuubl 1 cxembl: «I'eochepsl 3emnn», «KpyroBopoT azoTa B HNpUpOIE»,
«KpyroBopoT yriepona B npupozae», «KpyroBopoT Kuciopoga B MpUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cylny, «Knumatuueckue
nosica 3emsn», «TyHnapay», «Taitray, «Cmemannbiii jgecy», «IIIupokoaMCTBEHHBIM
necy, «Crenby, «CaBanHay, «Ilyctbinsy, « Tponudeckuii jiecy.

O6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIIas cpeaa

DKOJIOTUYECKHEe KPHW3UChl W WX NPUYMHBL. BosmelicTBhe dYenoBeka Ha
onocepy. 3arps3HeHue BO3myIIHOW cpenbl. OxpaHa BoO3ayxa. 3arps3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnoussl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHue Kinmara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U JKUBOTHOTO MHpa. OCHOBHBIC MPUHIIMUIBI OXPAHBI MPUPOIBIL.
Kpacubie xHuru. OcobGo oxpansiembie mnpupomnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA U MPUPOJIBI.
PanvionansHOe  MpPUPOAONONB30BAHUE W COXpAaHEHHWE  OMOJIOTMYECKOro
pazHooOpasust 3emum. OOmue 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYCCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA B €T0 BEPOATHBIE TIOCIIECTBUA.

Pa3Bute METOIOB MOHUTOPUHIA PAa3BUTUSA OIMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvlie uUCCre008aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCNOCoOHOt dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoGbl



9Kopeabuumayuyu IKocucmem U cnocoboos 6opvbOvL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus MopcKux u Ha3eMHvIX IKOCUCHEM.

JdeMoHcTpanuu

Tabmuubr w  cxembl:  «3arps3HeHue  aTtMocdepbl»,  «3arps3HeHUe
ruapocdeprl», «3arps3HeHue mnouBbl», «l[lapaukoBbii  3pdexT», «Ocobo
OXpaHsieMbl€ IPUPOJIHBIE TEPPUTOPUMY, «MOJENH yIPaBIIEMOro MUPay.
Ob6opynoBanue: ¢GoTorpapuu OXpaHsSEMbIX pPACTeHUM M KUBOTHBIX KpacHol
kHuru Poccuiickon @enepanun, KpacHoM KHUTH peTHOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
oOydJaronmuMucs MporpaMM CpemHero o0miero oOpa3oBaHMs: JIMYHOCTHBIC,
MeTaIpeIMETHBIC U TIPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUSI MPOrpPaMMbI 1O OUOJIOTUU
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME 00YYaroUUMUCA POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSTEIIbHOCTH
U CaMOOIIPENENCHUIO, Haauuyue Mmomusayuu K OOyUYEHHIO  OMOJIOTHH,
yeneHanpasienHoe paszeumue BHYTPEHHHUX YOEKIEHUW IJMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OHOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCA PYKOBOJCTBOBATHCS B CBOEH
JEATETLHOCTH IIEHHOCTHO-CMBICIIOBBIMUA  YCTAaHOBKaMH, TMPHUCYIIUMH CHUCTEME
OMOJIOTMUECKOTO  O0pa30BaHUA, Haauuue NPABOCO3HAHUS  DKOJOTHYECKON
KYJIbTYPBI, CHOCOOHOCMU CMABUNMb €T U CTPOUTH )KM3HEHHBIE MJIaHBbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI IO OMOJIOTHH TOCTUTAIOTCS
B CIAMHCTBE YYEOHOW M BOCIHUTATEIHHON JEATEILHOCTH B COOTBETCTBHHU C
TPaJAUIIMOHHBIMUA POCCUHUCKUMHE COIIMOKYJIbTYPHBIMU, HCTOPUIECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, TMPUHATHIMUA B OOIIECTBE MPaBWJIAMU W HOPMaMU
NOBEJACHUSI U CIOCOOCTBYIOT MpOILlECCaM CaMOMO3HAHUSl, CaMOBOCIUTAHUS U
CaMOpAa3BUTHUS, PpA3BUTUS BHYTPEHHEW TMO3MIMHU JMYHOCTH, NATPUOTHU3MA U
YBAXKEHUS K 3aKOHY U MPABOIOPSAKY, YECTOBEKY TPY/Ja U CTapIIeMy IMOKOJCHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TpaJMLIMsIM MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPYKaroUIeH cpele.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHoro mpeamera «buonorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOMINXCsl PYKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIlEeCTBa, PACIIMPEHUE KUZHEHHOTO
OTIbITA M OTBITA JACATEIHHOCTUA B MPOIECCE peaTu3allii OCHOBHBIX HAMPaBICHUN
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIEroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA M MPABOIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IMpPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEIENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTAMHU U
COIIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEILCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTD pOCCHUICKOMN IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Poagunoii, ropmoct 3a cBOM Kpau, CBOWO PoauHy, CBOW A3BIK U KYJIBTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHALHOTO Hapoja Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IBI,
NOCTHXEHNSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BUTHE OWOJOTWMH, TOHWUMAaHUS 3HAYCHHUs] OWOJOTMM B TO3HAHUH 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJ|a B TOCTPOECHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs 3CTETUKY OBbITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHMMAHHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPD@XEHHIO B Pa3HbIX BHUIAX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

5) ¢usuueckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbLTYPbI 3[I0POBbS U
IMOIUOHAJIBLHOTO 0J1aTr0MOTyYHs:

MOHMMAaHUE W peanu3anus 370pOBOTO U Oe3omacHOro oOpa3a >XKHU3HU
(3mopoBOE€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJ U HOPM,
cOaJIaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEeHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPABWI WHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYallUX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHnoTpeOIeHUs
QJIKOTOJISI, HAPKOTUKOB, KYpeHUS );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AKTHUBHOM JEATEbHOCTH TEXHOJOTMYECKONM M COLMAIbHON
HaIPaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJTHATH TAKYIO JIESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaMm mpodeccrnoHaNbHON NesSTENbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun u  peaanu30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTUYECKH 1IEJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KYyJNbTYphl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TIOCTYMIKOB W OIIGHKM MX BO3MOXHBIX IIOCICACTBUN IS
OKPYKarOIIEU CPELBI;

OCO3HaHHUE TriI00aJbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTed ux
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpEeTaeMble MNpU H3YYCHHH OHUOJIOrHU
3HaHWSI W YMEHUS TMPU PEIICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOZEHUE  TpaBuUi  NOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HOKOCHUCTEMAax, OXpPaHy BHUJIOB,
IKOCUCTEM, Orochepsr);

AKTUBHOE  HEMNPUITUE JEWCTBHM, NPUHOCIIIMX BpEI  OKPYKAKOLIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJIOTHYECKHE
MOCJIE/ICTBUSI PEAITPUHUMAEMBIX JEHCTBUN U IPEeNOTBpalIaTh UX;



HAJIMYKME PAa3BUTOTO HKOJOTHUYECKOTO MBILIUICHUS, YIKOJIOTHUYECKON KYIbTYPHI,
OTIbITA JesITeTbHOCTH IKOJIOTUYECKOI HaNpaBJIeHHOCTH, yMEHUs
PYKOBOJICTBOBATbCS MMH B TO3HABATEIbHOH, KOMMYHHKAaTHMBHOM M COLMAJIBHOM
IPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON JAESITETbHOCTH 3KOJIOTUYECKON
HAIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOM MPAaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpULICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHSI MEXK1y JIFOAbMHU U TIO3HAHUS MUPA;

NOHUMaHHE crenupUKd OHOJIOTUM KaK HayKd, OCO3HaHHsS €€ poilu B
(GOpMUPOBAHUN PAIMOHATIHLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
Ipe/CTaBICHUsT 00 OKPYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOmiecTBa, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH U pelleHuH MpolieM
COXpaHEHHs TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OHMOJIOTHM JJISi COBPEMEHHOW LMBUIM3ALINU:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEIMIMHBI, CO3JaHHE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PECypCcHble  IPOoOJIeMbl  Pa3BUTHUS
YeJI0BeUeCTBa, IOMCKA MyTeH BbIX0/a U3 II00ATBHBIX SKOJIOTHYECKUX MPOOJIEeM U
ofecrieueHHsi  Mepexoja K  YCTOHYMBOMY  DPa3BUTHUIO,  PALUOHAJIHHOMY
UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMUECKUX 3HAHUW B LEJAX
MOBBIIIEHUST O0IIEll  KyJbTYypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOW 4YacTH (YHKIHMOHAIBLHONW IPaMOTHOCTU OOydaromuxcs, GopMupyemoii
IpU U3y4eHUH OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS [UId aHalu3a W
OOBSICHEHUS SBJICHHUI OKPY’XKAIOIIET0 MHUpa M MPOUCXOJANIMX B HEM M3MEHEHUH,
yMeHHue JenaTh OOOCHOBaHHbBIE 3aKJIIOYECHHS HAa OCHOBE HAy4yHBIX (PAaKTOB U
UMEIOLINXCS JaHHBIX C LENbIO MOTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIONIB30BATh OMOJOTMYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME IICHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHAUBUIYAJIHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHnI0, K AaKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHUM MO OHONOTHH B
COOTBETCTBUU C KU3HECHHBIMH MTOTPEOHOCTAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJabTaThl OCBOSHHUsSI yueOHOro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyUaAIOUIUXCA
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAXKAIOIINE
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHEHUPUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUs, sIBJICHHUE, MPoliece,
CUCTEMa, Hay4YHbIM (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIEJIOBaHNE,  HAONIOJICHHE, U3MEpPEHHe, OKCIEpUMEHT U  Jpyrue);
yHUBEpCalbHble Yy4yeOHbIE JAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJsSTUBHBIC), obecrieynBaroIme dhopMupoBaHue (yHKITMOHATLHON
TPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMM OOYyYaloUINXCs;, CIIOCOOHOCTD
oOyyJaronuxcs UCIIOJIH30BaTh OCBOCHHBIC MEXIUCIIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMSI W  YHUBEpPCAJbHble ydeOHbIE JCHCTBHUS B
II03HABATEIbHOU U COLMAIBHON IIPAKTHUKE.

B pesynpTare wu3ydeHus OWOJIOTMM Ha YPOBHE CpPETHETO OOIIero
oOpazoBanusi y oOyuatomerocs OyayT cGOpMUPOBAHBI IO3HABATEIbHBIC
YHUBEpCaIbHbIC YUeOHbBIE ACHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC
NEHCTBUS, pPEryJSITUBHBbIE YHHUBEpPCaJbHbIE Y4YEOHbIE JEWCTBUSA, COBMECTHAS
JESITEIBHOCTb.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS IMPOTPAMMBI CPETHETO OOIIero
0o0pa30BaHUs TOJDKHBI OTPAXKATh:

OBnaneHue YHHUBepPCAJIbHbIMH y4eOHBIMU MO3HABATEJIbLHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYecKHUE TeHCTBHSA:

CaMOCTOSITENILHO  (hOpMyNIHpOBaTH W aKTyaJU3UpoOBaTh  MpodIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh TMPU OCBOCHUU 3HAHUN MNPUEMBI JIOTUYECKOTO MBILIUICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUHA, O00OIICHUS ), PACKPBIBATh CMBICI
OMOIOTHYECKUX MOHATHH (BBIIEATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TOHSATHSIMH );

OMpEAeNATh LETN MACSITeNbHOCTH, 3a/JaBas NapaMeTpbl U KPUTEPUH UX
JOCTUKEHHSI, COOTHOCHTD PE3YJIbTAThI JESTEIILHOCTH C MTOCTABICHHBIMU LIEIISIMH;

UCTIONIb30BaTh OMOIOTHYECKHUE TIOHSITUS JUI OOBICHEHUs (DaKTOB U SIBJICHHIA
KUBOW TIPUPO/IBIL;

CTPOUTH JIOTHYECKUE pPACCYKIEHUS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B PaccMaTpUBaEMBbIX
SIBIICHUSX, (DOPMYTHPOBATH BHIBOBI U 3aKIIOUCHUS;

NPUMEHATh  CXEMHO-MOJENbHBIE  CpPEACTBa  IJIsl  TPEICTABJICHUS
CYIIICCTBCHHBIX CBS3€H M OTHOIICHHWN B M3Y4aeMbIX OMOJIOTHMYECKHX OOBEKTax, a



TAK)K€  MPOTUBOPEUMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3jIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pEUIEHMs MPOOJEMbl C YYETOM aHaIM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTAaTOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIIECACTBUN JEATEIBHOCTH;

KOOPAMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBHMSX  PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbI€e HCCJIeI0BATEIbCKHE NeiiCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY IIOUCKY METOJOB PELIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
pa3IMYHBIX METOJIOB ITO3HAHNUS;

UCIIOJIB30BaTh Pa3JIMYHBIE BUJIBl JACATEIBHOCTH 10 MOJYYEHHUIO HOBOTO
3HAHUS, €r0 HHTEpIpeTaluu, NpeoOpa3oBaHUI0 U NPUMEHEHUI0 B YYEOHBIX
CUTYalUsIX, B TOM YUCIIE IPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(GbopMUPOBATh HAYYHBIM TUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMH U METOAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLIHsIX;

BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HAaXOAUTh apryMEHThl JJI1 J0Ka3aTeIbCTBa
CBOMX YTBEPXKACHUIL, 3a1aBaTh NapaMeTPbl U KPUTEPHUH PELLICHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBICE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOUCK IEpEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B IPOPECCHOHANBHYIO CPENLY;

YMETh IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U IMPAKTUYECKYIO 00JaCTH
AKU3HEIEATEIbHOCTH;

YMETb HHTErPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUI'aTh HOBBIC WJEH, NPEJIararb OPUTMHAIBHBIE IMOIXOJbI U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOIYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nHpopmanmeii:

OpPUEHTUPOBATHCS B PA3INYHBIX UCTOYHUKAX MHPOPMAIUU (TEKCTE y4eOHOTrO
nocoOusi, HAy4YHO-TIOMYJSIPHOM nuTeparype, OHOJIOTUYECKUX CIOBapsiX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbBIX, B VHTepHeTe), aHanM3upoBaTh



MH(POPMALIMIO PAa3IMYHBIX BUAOB U (OPM MPEICTABICHHS, KPUTUYECKU OLCHUBATDH
e€ J0CTOBEPHOCTh M HEMPOTUBOPEUYNBOCTH;

(dbopMynHpoBaTh 3aPOCHl U MPUMEHSTH PA3IUUYHbIE METOABI MPH MOUCKE U
otbope Ouosiormueckoil nHpoOpMaIuy, HEOOXOIUMOM NJIsi BBIMIOJHEHUST yUeOHBIX
3ajad4;

nproOpeTaTs ONBIT HCIOJIb30BaHUSA HHPOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUi1, COBEPLICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpPMY  MpPEIACTaBICHHUA
Ouonoruueckor MHPopMauu (Cxembl, TpaduKu, JUarpaMmbl, TAOIUIII, PUCYHKU
" Apyroe);

UCTOJIb30BaTh HAYYHBIM SA3BIK B KayecTBe CpeACTBa Ipu paboTe ¢
Ouonoruueckor uH(poOpMalnuend: TNPUMEHATh XUMHYECKHE, (QHU3NYECKUE U
MaTeMaTHUYeCKUe 3HAKU U CUMBOJIbI, (HhOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCMONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HArJSITHOCTH;

BIaJeTh  HAaBbIKAMHM  paclo3HaBaHWs W 3alIUTBl  WH(pOpPMAINH,
UHGOPMAIMOHHON 06€30MaCHOCTH JIUYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU AeHCTBUAMM:

1) oOmenme:

OCYILECTBIIATh KOMMYHHKAIIMH BO BCeX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM TUCKYCCHM MO CYIIECTBY OOCYXJ1aeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMon
3aJ]a4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
Jajiora Wil TUCKYCCUH);

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIAJIeTh Pa3IMYHBIMU CIIOcOOaMu OOIIEHUS W B3aUMOJEHCTBHS, MOHUMATh
HaMepeHUsl APYTUX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOIICHHUE K COOECETHUKY
U B KOPpeKTHOU (hopMe POpPMYIHPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eATeJIbHOCTD:

NOHUMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThI IPH pelIeHUH OHUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PEIICHUHU YIeOHOH 3a1a4u;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM 0OLIMX
MHTEPECOB U BOBMOXKHOCTEH KaKJI0T0 4WieHa KOJUIEKTUBA,;



NPUHAMATh €M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh NEUCTBUSA MO €€ JOCTH)KEHHUIO: COCTAaBJATh IUIAH JCHCTBHIA,
pacmpeienaTh pojdud € y4€TOM MHEHUH YYacTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4ye€CTBO CBOEr0 BKJIAaJa M KaXIOr0 YYACTHMKAa KOMaH[Ibl B
001U pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE NPOEKTHI, OLEHWBATh HWJEH C TMO3ULUHUH HOBH3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, MPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHEIM.

OBJaeHne YHHBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3amnus:

WCIIOJI30BaTh OWOJIOTUYECKUE 3HAHUS [IJIS BBIABJICHHS TPOOJIEM U WX
pEIIeHNs B )KU3HECHHBIX U YI€OHBIX CUTYAIUsX;

BBIOMpAaTh HAa OCHOBE OHWOJIOTMUYECKMX 3HAHUM II€JIEBbIE M CMBICIOBbBIE
YCTAHOBKM B CBOMX AECHCTBHUSX M MOCTYIKAax IO OTHOLICHHWIO K JKMBOHM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JIOPOBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh MTO3HABATENIbHYIO JESITEIbHOCTD, BBISBISATH
po0JIeMBbI, CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIHPOKOW 3PYIUIUU B
pa3HbIX O00JacTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUS
COBEpLIAEMBIX JACHUCTBHII W MBICIUTEIBHBIX TNPOLIECCOB, UX PpPE3YJNbTATOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUU I OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOT'O PELLIEHUS;

YMETh OLEHUBATh PUCKU W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHUKEHHUIO;



OpPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHaliu3e pe3yJbTaToOB
NEesATEeIbHOCTH;

3) npuHATHE Ce0H U APYTrHUX:

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TTO3UIIUH JPYTOTO YeTOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4YEOHOro MpeaMmera
«buonorusiy Ha yrayOJI€HHOM ypOBHE OPUEHTUPOBAHBI Ha oOecreyeHue
npopunabHOro  oOy4yeHust  oOywaromuxcs  Ouosornd. OHM  BKIIIOYAIOT:
cnenuduueckue s OM0JIOTHHM Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBHI MO
OCBOCHHIO, MHTEPIIPETAllMU U MPeoOpa30BaHUIO 3HAHUM, BHUJBI JI€ITEIbHOCTH T10
MOJIYYEHHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX XU3HEHHBIX cUTyalusx. lIpenMeTHble pe3ynbTrarsl MPEACTABIEHBI IO
roJilaM U3y4YeHUsl.

[TpenMeTHbIie pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buomorus» B 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM €CTECTBEHHO-HAYyYHOW KapTHUHBI MHpa, B
NO3HAHUHM  3aKOHOB MPHUPOABI M  pEHIeHHH MpoOJieM  palroHAIbHOTO
IPUPOIOTOIH30BAHNS, O BKJIaJ€ POCCUICKUX U 3apyOEKHBIX YUYEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIAJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTOJIAaralomue OHOJIOTHYEeCKHEe TEPMHHBI U TOHATUS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboinu3M, TOMEOCTa3, CaMOpPEryJisillus, CaMOBOCIPOU3BEIACHHE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W pa3BUTHUE), OMOJOTHMYECKHE TEOPUU
(xknerounas Teopus T. llIanna, M. llneiinena, P. BupxoBa, xpomocomHas Teopus
HaciencrBeHHocth T. Moprana), yuenus (H. WM. BaBunoBa — o neHrtpax
MHOT0O0Opa3usi ¥  NPOUCXOXKACHUS  KYJIbTYPHBIX  PAacT€HUM),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB IEPBOrO MOKOJEHUS, PaCIUEIICHHs, YHUCTOTHI T'aMeT,
HE3aBUCUMOTO HacienoBaHnus [. MeHngens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. H. Basuiosa), PUHLIHATIBL
(KOMILIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMH METOJAaMHU HAyYHOI'O II03HAHMS, HCIOJb3YEMbBIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINMHUCAaHUE, HM3MEpPEHUE,
HaOJII0/ICHHUE, SKCIIEPUMEHT);



yYMEHUE BbIACIATH CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX K MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxkTepuii, r(puOOB, pacCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUS] OPraHOB U CUCTEM
OpPraHOB pAaCTEHUH, >XUBOTHBIX, YEJIOBEKa, IMPOIECCOB KU3HEACITEIbHOCTH,
MPOTEKAIONTUX B OPraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHUYECKHUX
MPOIIECCOB: OOMEHa BellecTB (MeTaboau3M), MPEeBpaICHUsT SHEPIUU, OpOKEHUs,
aBTOTPO(HOTO M TeTEPOTPO(HOr0 TUIIOB MUTAHUS, (POTOCMHTE3a U XEMOCHHTE3a,
MUTO3a, MEi03a, raMeTorenesa, 3MOpHOrenes3a, MoCTIMOPHOHAIBLHOTO Pa3BUTHA,
pa3MHOXEHUS,  WHAWUBUAYaTbHOTO  Pa3BUTHs  OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBUSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY OpraHOMJAMH KJIETKH U HX
GYHKUUSIMH, CTPOEHHEM KJIETOK pa3HbIX TKaHEM M HUX (QYHKUMSIMH, MEXIY
opraHaMd W CHCTEMaMH OpPTraHOB y pACTEHUW, KUBOTHBIX M YEIOBEKA M HX
GYyHKIUSIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (PYHKIUSAMH, MEXKAY 3Tarmamu
oOMeHa BEUIECTB, dTallaMy KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIMKJIOB OPraHU3MOB,
ATarnaMu 3MOPUOHAIILHOTO Pa3BUTHSI, TEHOTUIIOM U (PeHOTHNOM, (EHOTHUIIOM U
dbakTopamMu cpebl OOUTaHUS;

YMEHUE BBISBIISATh OTIUYUTEIIbHBIC TIPU3HAKHA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHu, )KUBOTHBIX U YETIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APIYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYII;

yMEHUE periaTh OMOJOTUYECKHUE 3a7]a4H, BBISIBISTH TPUIHMHHO-CIICICTBEHHBIC
CBSI3M MEXKy UCCIETyeMbIMU OMOJIOTHYECKIUMHU MPOILIECCAMU U SIBJICHUSIMH, J1€1aTh
BBIBO/IbI M ITPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIMOJHATH JIA0OpAaTOpHbIE M MpaKkTUYecKue padoThl, cOOJI0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bl, MPOBEPATh WX OSKCHEPUMEHTAIHHBIMU
cpeactBamu, GopMyaupys Iejlb HCCIEIOBAHMS, aHAIM3UPOBATH IOJYYCHHbBIC
pe3ynbTaThl U JeNaTh BHIBOIbI,

YMEHUE Y4YacTBOBAaTh B y4eOHO-HCCIIEIOBATEILCKON paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIECTB, U
nyOJWYHO  TPEACTaBIATh  TMOJYYCHHBIC  PE3yJbTaThl HAa  yYEHUUYECKHX
KOH(EPEHITUSIX;

YMEHUE OLICHMBATh 3TUYECKHE aCMEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
obmactu  OMOJOTMM W MEIUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIIOIOTBOPEHHUE, HAIPABICHHOE M3MEHEHHE T'€HOMa M CO3[aHUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBHIOOP Oyayied npodeccruoHanbHOU
NEeATEIbHOCTH B 00JaCTH OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJBbCKOI0 XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YINIyOJISATh MMO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHbII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Npodeccuu u
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHsA B OpraHU3alUsAX CPEIHEro
po¢eCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydueOHOro npeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHbI MHpA, B I[O3HAHMM 3aKOHOB MPHUPOJbl U PEUICHUU 3SKOJOTUYECKHX
npoOjeM 4YeloBeuecTBa, a TakKKe B PEUICHUU BOIMPOCOB PAIMOHAIBHOIO
IPUPOIOTIONIB30BaHUS, U B (HOPMHUPOBAHUM LIEHHOCTHOTO OTHOLICHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX U 3apyOex HBIX y4EHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTUH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKMX 3HAHUW, KOTOpas BKJIIOYAET
omnpeneseHnss M TMOHUMAaHHE CYIIHOCTH OCHOBOIOJATAIOMIMX OHOJIOTHYECKHX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OHMOIOTHYECKUE TEOPHUU
(oBomrormonHas teopust Y. JlapBuHa, CUHTETHYECKas: TEOPHsI SBOJIIOLUH), YUCHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHUAx sBotonnu, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3aponpimeBoro cxonctsa K. M. bspa), npaBuna (mMunumyma 1O. Jlubuxa,
JKOJIOTUYECKOM MHpaMHJIbl 3HEpPruu), runoressl (runoresa «vupa PHK» V.
['un6epra);

yMEHUE  BJaJeTh  OCHOBHBIMM  METOJaMH  HAyYHOIO  IO3HAHUA,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(ommcanue, M3MepeHue, HAONIOJACHHUE, SKCICPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHUE BBIJEIATh CYIIECTBEHHBbIE MPU3HAKU: BHJIOB, OHOI€OLIEHO30B,
IKOCUCTEM M OHochepbl, CTAOMIM3UPYIOIIETO, ABUKYILIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJJTONaTPUYECKOro u CUMIIATPUYECKOTO
BUJI000pa30BaHus, BIUSHUS JBIKYIIUX CHJI HBOJIIOLIMUA Ha T€HO(MOH/I MOIMYJIALNH,
MPUCIIOCOOICHHOCTH OPTaHU3MOB K Cpelie 0OMTaHusl, YepeOBaHUs HaNpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTaHaBIMBATh B3aMMOCBSI3M MEXKIY MPOLECCAMU 3BOJIOLUH,
JIBUKYIIUMH CHJIAaMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX 3KOCHUCTEM H
IPUCIIOCOOTICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTENIbHbIE  MPU3HAKK  JKUBBIX  CHUCTEM,
PUCIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHMs, aOMOTUYECKUX U OMOTUYECKHX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€  OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOTEHHBIX U3MEHEHH B HKOCUCTEMAaX CBOE MECTHOCTH;

YMEHUE HCIIONb30BaTh COOTBETCTBYIOIIME AapPTyMEHTBI, OHOJIOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUJISl JIOKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMAaTUUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB M CPEbl OOMTaHUSI, €IUHCTBA
YeJI0OBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOTooOpasus BHIOB WU
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI U UETIOBEUECTBA;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBIABISATH IPUUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXKy UCCIEyeMbIMU OMOJOTHUYECKIMHU MPOILIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

yMEHUE BBINOJHATH JaOOpaTOpHBIE M MpPAaKTHUYECKHe paboThl, COOII0AATH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPSITh HMX OSKCIEPUMEHTAIbHBIMU
cpeacTtBamu, (GOpMyIUpys Ielb HCCIENOBAaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pe3yIbTaThl U AeNaTh BHIBOJIBL;

yYMEHHUE Y4acTBOBaTh B Y4eOHO-MCCIIEOBATENLCKOM padoTe 1Mo OMOJOTrHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3e IIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEJACTABIATH  MOJYYEHHBIE  pEe3yJbTaThl HAa  YYEHHYECKHX
KOH(EpEeHIINSX;

yYMEHHUE OIICHHWBATh IMIIOTE3bl U TEOPUHU O MPOUCXOKACHUHN KU3HH, YEJIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CHOCO0aX MpPedOTBPALICHUS
I00aThHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyielt mpodeccrnoHalbHOMN
JESTENIbHOCTH B 00JacTU OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONB30BAHUS, MEAUILIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHUU, CEJIBCKOIO XO3SHCTBA, MHILEBON
IPOMBIIIICHHOCTH, YIJIyOJIsiTh MO3HABAaTEIbHBI HMHTEpPEeC, HANpaBJICHHbIN Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYyIOIIEH  mpodeccud U IPOJODKEHUE
OMOJIOrMYECKOro 00pa3oBaHusl B OpraHU3aIUsIX CPEIHEro MpohecCHOHATBHOTO U
BBICIIIETO0 00Opa3oBaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI pecypenr
1 buoinorus kak Hayka 1
2 JKuBbie cucTeMbI U UX U3yUYEHUE
3 buonorus knetku 2 0.5
4 XuMHUYecKasi OpraHu3aius KIeTK: 10
5 Crpoenuie u GyHKINU KIETKU 8 1 2
6 OOMeH BellecTB U MpeBpalleHnue S HEPTUH B 9 1
KJIETKE
7 HaCJIGI[CTBeHIfaH uHpopmManus u 9 1 0.5
peanuzanus e€ B KIETKe
JKU3HEeHHBIN UK KJIETKU 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1 1.5
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'eneruka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MoB 4 1 1
16 BroTtexHonOTHs ¥ CHHTETHYECKast OMOJIOTHs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
1 3aposkJeHNe U pa3BUTHE IBOJIIOLNOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
2 MuKpo3BOIIOLHS U €€ PE3YNIbTAThI 14 1 2
Maxkpo3BOIIOLHS U €€ PE3YIbTaThI 6
[TpoucxoxaeHue U pa3BUTHE KU3HU Ha
4 P 8 P 15 1 1.5
3emuie
5 [IpoucxoxnaeHue yenoBeka — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPTraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpy>Karolleu cpenou
Opranusmel U cpea 00uTaHus 1.5
OKoJ0rusl BUJ0B U MOMYJISILUMA 1 0.5
DKoJorusi CoO01IECTB. DKOIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Bbuocdepa — rmobanbHas skocucTeMa 1
11 YenoBek u OKpyKarolas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 7.5







IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
KouaunyecTBo 4acoB DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tema ypora Bcero Konrposbnpie  TMpakrueckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsbI padoThI pecypenr
1 buonorus kak KoMIUIeKCHast HayKa U Kak |
4acTh COBPEMEHHOT0 00I1IecTBa
2 JKuBble cucTEMBI U X CBOWCTBA 1
YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
4 HcTopust OTKPBITHS U U3YYEHHUS KIIETKHU. |
Knerounas teopus
Metoabl MOJIEKYJIIPHON U KJIETOYHON
o6uonoruu. [IpakTrueckas padora
5 «M3y4eHre METOI0B KJIIETOYHOU OMOJIOTHH 1 0.5
(xpomaTtorpadwus, 3nexTpodopes, ’
nuddepeHnraibHoe IEeHTPUGYTUpOBaHUE,
[TLIP)»
6 XUMHUYECKUHN COCTAB KIIETKU 1
. MunepanbHble BELIECTBA KIETKH, UX 1
Ouonoruyeckas poib
Opranuyeckue BeIeCTBa KJIETKU — OEJIKU.
2 JlaGopaTopHas pabora «OO0Hapyx)eHne | 0.5
OeJIKOB C TTOMOIIIbIO KAY€CTBEHHBIX ’
peaKuuii»
9 CgoiicTBa, knaccupukanus u GyHKIIHH |
0enKoB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KICTKHU —

10
YTIIEBOIbI

1 Opranuyeckue BenecTBa KIeTKH —

JTUTIV BT
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGopaTtopHnas pabora «HcciaenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JTUYHBIX OPTaHU3MOBY

13 Crpoenue u pyakuuu ATOD. Jlpyrue
Hykieosuarpudocdars (HTD)

14 CexsennpoBanue [JHK. Merozst
T€HOMHKH, TPAHCKPUIITOMHUKH, TPOTCOMHUKHI

15 MeTozsl CTPYKTYpHO#M OHOJIOTHH

16 Tunel knetok. [IpokapuoTnyeckas KiieTka
CrpoeHnue 3yKapruOTHUYECKON KIIETKHU.

17 [IpakTuueckas pabora «M3y4yeHue cBONCTB 0.5
KJICTOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKU
OnHOMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTuueckas padora «M3yuenue 0.5
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKax»

[TomyaBTOHOMHBIE OpPTraHOUABI KJIETKU:

20 MHUTOXOH/IPHH, TUIacTH L. JIJabopaTopHast 0.5
pabota «/ccnenoBanue miIa3Mosn3a u '
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

21 KonTtponsnas padora «Ctpoenue u

(YHKLIUU KIETKN




22

Crpoenue u GyHKIUH s1Ipa

23

CpaBHUTEIbHAS XapAKTEPHUCTUKA KIICTOK
aykapuot. Jlaboparopuas pabora
«3ydyeHune cTpoeHus KJIETOK pa3IMYHbIX
OpPraHU3MOB»

0.5

24

ACCUMUIISINS U TUCCUMUIIALINSA — JBE
CTOpOHBI MeTabonmu3Ma. Tumnel oOMeHa
BeriecTB. JlaboparopHas paboTa
«M3y4yeHne KaTaIuTUIECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpuMepe aMuIa3bl WK
KaTaJasbl)»

25

DepMEeHTaTUBHBIN XapaKTeP peaKIHil
KJIETOYHOTO MeTabou3Ma. JlaboparopHast
pabota «M3y4yeHue pepMEeHTaTUBHOTO
pacuieruieHust epPOKCUIa BOJOPO/ia B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

0.5

26

benku-akTHBaTOpHI U OCIKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT OOMEHa BEIIECTB

28

dorocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHE TIPOIIecCOB POTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AHa’poOHbBIE OpraHu3Mbl. Buabl OpokeHusl.
JlaGopaTtopHnas pabora «CpaBHEHHE
IPOIIECCOB OPOXKEHUS M JBIXAHUSD)

31

AdpOoOHBIE OPraHU3MBL. DTaTBI
SHEPreTUIeCKOro ooMeHa

32

DHeprus MeMOpPaHHOTO rpaiueHTa




npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuuHOTO CHHTE3a
34 Tpanckpunuus — Matpudnbiid cuaTe3 PHK
35 Tpancnauus u e€ 3Tamnbl
16 KonnpoBanue amuHOKUCIOT. Posb
pubocom B OnocuHTe3e Oenka
37 Opranuzanus reHoMa y mpoKapuoT u
JyKapuoT
18 MornekynsipHble MEXaHU3MBbI SKCIIPECCUHI
TEHOB Y 9YKapHoT
Bupycbl — HekieTouHble POPMBI KUZHU U
39 obnuraTHbIe Mapa3uThl. [IpakTuyeckas 0.5
pabota «Co3anue MoJIeiH BUPycay
BupycHslie 3a06051eBaHus YellOBeKa,
40 JKUBOTHBIX, pacTeHnil. HanoTexHonoruu B
OHMOJIOTUN U MEIULINHE
KOHTpOJ'H:HaH pa60Ta «HaCJ’IGILCTBGHHaH
41 uHGOPMAIUS M PEATTU3aIUs €€ B KJICTKE»
42 JKU3HEeHHBIN UK KJIETKU
43 Matpuunslii cunte3 JJHK
XpomocoMsl. JTaboparopHast pabora
44 «M3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOTIpenaparax»»
45 Jlenenure KJI€TKH — MHUTO3
Tuns! kieTok. KapuoknHes U IUTOKHHES.
46 JlaboparopHas pabota «Habmoaenue 0.5

MHTO3a B KJICTKaX KOHYMKA KOPCIIKaA JTyKa




(Ha TOTOBBIX MUKpOIpenapaTax)»

47 Perynsiuus KU3HEHHOTO IIMKJIA KJIETOK

48 OpranusMm Kaxk euHOE LIeJ0e

49 Tkanu pacrenuii. Jlaboparopnas pabota 0.5
«M3y4yeHne TkaHel paCTCHUN» ’
TkaHU )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas paborta «3ydeHue TKaHeH 0.5
KUBOTHBIX)
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «/3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHHs»

52 Omnopa Tena opraHu3MoB

53 JIBr>KeHrE OpraHUu3MOB

54 [Iutanue opranu3MoB

55 [TuTanne MO3BOHOYHBIX KHUBOTHBIX.
[TumieBapuTenbHas cucTeMa uyeaoBeKa

56 Jlprxanvue opraHu3mMoB

57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U
YeJloBeKa

58 TpaHcoOpT BEIIECTB Y OPraHU3MOB

59 KpoBeHocHas cuctema o3BOHOYHBIX
JKUBOTHBIX U YEIIOBEKA

60 Brinenenue y opranusMoB

61 3amuTa y OpraHu3MoB

62 NmMmmyHHas cucTemMa yeinoBeka

63 PaznpaxxumocTs U perymsmus y

opranu3MoB. ['yMopanbpHas peryasuus u




OHAOKPUHHAA CUCTEMA JKUBOTHBIX U
YCI0BCKa

Kontponbnas paboTa «cTpoeHne u GyHKINH

64
OpraHu3MOB»

65 DopMBbI pa3MHOKEHUSI OPTraHU3MOB

66 [TonoBoe pazMHOXKEHNE

67 Meiio3
I'amerorenes. Obpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JIabopaTopHas paborta 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha ’
TOTOBBIX MUKpOIIpenapaTax»

69 NunuBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOTCHE3

70 3akJiaJika OpraHoB M TKaHEH U3
3apOJIbIIIEBbIX JUCTKOB
PocTt u pa3BuTHe )XKMBOTHBIX.

71 JlaGopaTtopHnasi pabota «BrlisBiieHHE 0.5
MPU3HAKOB CXOJCTBA 3apObIIIeH
MO3BOHOYHBIX JKHUBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.

72 JlaGopaTtopHnas pabora «CTpoeHue opraHoB 0.5
Pa3MHOKEHHUSI BHICIINX PACTEHUI»

7 Hcropust cTaHOBIIEHUS M PA3BUTHS
TCHETHKU KaK HayKu
OCHOBHBIE TOHATHS U CUMBOJIbI T€HETUKH.

74 JlaGopaTtophast pabota «JIpo3zoduia kak 0.5
00BEKT TCHETUYECKUX UCCIICIOBAHUIN

75 3aKOHOMEPHOCTH HaCJIEAOBaHUS 0.5




pU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3yueHue pe3ynpbTaTOB MOHOTHOPHIHOTO
CKpelnuBanus y apo3oduibr”

]_[I/ITOJIOI‘I/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I[[HOFO

76
CKpELIUBAHUS
77 Ananusupyrouiee ckpemupanue. Hemonnoe
JIOMUHUPOBaHUE
JurunbpumHoe CKpenmrBaHue.
73 [IpakTuueckas padota «3yueHue 0.5
Pe3yJIbTaTOB IUTHOPUIHOTO CKPEIIUBAHUS ’
y 1p030(hUITBI
79 [{uTonmornyeckue OCHOBBI AUTUOPUTHOTO
CKpEIIMBAaHUS
80 CuenneHHoe HaclleJOBaHUE IPU3HAKOB
81 XpOMOCOMHasi TEOpHS HACIEICTBEHHOCTH
82 I'enernka nona
['eHOTHN KaK LEJOCTHAs CUCTEMA.
83 ['eneTruecKuii KOHTPOJIb PA3BUTHS
pacTeHui, ®KUBOTHBIX U YEJIOBEKA
24 KonrponpHas paboTa «3aKOHOMEPHOCTH
HaCJICACTBCHHOCTH»
25 H3meHunBOCTh NpHU3HAKOB. Buabl
U3MEHUYMBOCTH
86 MopaudukarmonHas ”3MEHUYNBOCTh
BapuauvoHHbI psif U BaApUaLIMOHHAS
87 KkpuBas. JJaboparopHas pabota 0.5

«MccnenoBanmne 3aKOHOMEPHOCTEN




MOIU(DUKATTIOHHOW U3MEHUYNBOCTH.
[TocTpoeHne BapHallMOHHOTO psifa U
BApUAIMOHHOW KPUBOM»

88

I"'enoTunuyeckas N3MEHUYNBOCTb.
KoMOunaTuBHast U3MEHYHUBOCTD

89

MyTanuoHHas HK3MEHYHBOCTb.
[IpakTrueckas pabora «MyTarnuu y
po30¢ Uikl (Ha TOTOBBIX
MHUKpOIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIiecca.
DONUTEeHETHKA U STTUTCHOMHUKA

91

I'eneruka uenoBeka. [IpakTudeckas padbora
«CocraBiieHre U aHAJIN3 POJIOCTOBHOM

0.5

92

MeTtoasl METUITMHCKON T€HETUKHT

93

3HayeHNe MEIUIIMHCKON TCHETUKHU B
MPEAOTBPAIEHUH U JICUCHUH TeHETHYECKUX
3a00JIEBaHUH YeJIOBEKA

94

OCHOBHBIE ITOHSITUI CCJICKIIUU.
JlaboparopHnas pabota «3y4eHue copToB
KyJIbTYPHBIX PACTCHUH U TOPOJT TOMAIITHUX
KUBOTHBIX»

0.5

95

MeToap! celaeKIIMOHHON paboTHI.
JlaboparopHnas pabota «3y4ueHne MeToI0B
CEJIEKIIMU PACTCHUI»

0.5

96

JlocThKeHMs CeNeKUUy pacTeHUuN 1
XKHUBOTHBIX. [IpakTnueckas pabora
«IIpuBUBKa pacTeHUI»

97

Kontponbnas padota «CoxpaHeHue,




N3YUCHHUC U UCITIOJIB30BAHUC I'CHCTUYCCKUX
pecypcoB»

buotexHonorus kak HayKa U OTpacib

98 npousBocTBa. [IpakTuueckas padora 1 0.5
«M3yuenne 00beKTOB OMOTEXHOIOTUN

99 OCHOBHbBIE HaIlPaBJICHUSI CHHTETUYECKOU 1
Oouosioruun

100 XpOMOCOMHAs M TeHHAsA UHKEHEPUS 1

101 MenunuHCKHuE OMOTEXHOJIOTHHI 1

102 PesepsHbiii ypok. [ToBTopenue, 1
0000111eHNEe, CUCTEMAaTH3allis 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 102 13.5

[NPOT'PAMME




11 KIIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbBbIE
Ne aTra H(ppoBbIE
n/n Tema ypoka Bcero Konrpoanneie  Tpaxruieckue i[f}y‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbele
padoTsI padoThI pecypen
1 OposmononHas Teopust Y. lapsuna 1
5 JIBHoKyIIHE CHIIBI ABOJIFOLMA BUAOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBoBaHue, €CTECTBEHHBIHN |
Y UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJIIOLIMU
5 DTarbl 3BOJIIOIIMOHHOTO Mpolecca: 1
MUKPO3BOIIOLHUS U MAKPOIBOIIOLIHS
6 [Tonmynsius — 3neMeHTapHas €AMHULIA 1
3BOJTIOLIUU
3aKOH reHeTUYECKOro paBHOBecHs JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIeHIE U3MEHUYUBOCTH Y ’
0co0el OHOT'O BHIa)
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIAN 1
9 OS¢ ekt ocnoBaremnst. dpdexr |
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3oaiumumn nomysmuii: 1
reorpaduyeckas, OnoJIorudecKas
1 EcrecTBeHHbII 0TOOp — HaNpPaBIAIOMINAN 1
(hakTop IBOIOIHH




12

[TonoBoii oT60P

13

[TprcnocoOIeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MUKPO3BOJIFOIIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B U HAUOAAANITAIIUHN Y
pacTeHUM U KUBOTHBIX)

0.5

14

[Tpumeps! ipucnocoOaeHU y OpraHu3MOB:

Mopdonorudeckue, GU3MOIOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopnas pabota «IIpucnocodnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e7IECO00Pa3HOCTH)»

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHHE BUIO0B
110 MOP(OJIOTHIECKOMY KPUTEPUIO»

0.5

16

KontponbHas padoTa «Makpo3BOITIONHUS U
€e CTPYKTypa»

17

BunooOpa3oBanue Kak pe3ynbTaT
MUKPOIBOJIOIHH

18

CBs3b MUKPO3BOJIIOIWHU U SITUACMHUOJIOTUN

19

Makpossosntouus. [Taneontonornueckue
METO/bI U3yUYEHUS IBOTIOIIUN

20

buoreorpaduueckue METOIbI U3YICHUS
SBOJIIOLIMU

21

OMOPHOJIOTHYECKUE U CPABHUTEIBHO-
MOpP(OJIOTHYECKUE METOIbI U3YUEHUS
9BOJIIOLIUA

22

MonekynsipHO-TeHeTHUECKUE,




OHMOXMMUYECKHE U MAaTEMaTUUYCCKHUE
MCTOABI U3YUYCHHUS SBOJTIOIUN

23 OO01mre 3aKOHOMEPHOCTH JBOJTIOIHH
24 AnantuBHas paauanus. HepaBHoMepHOCTD
TEMITOB 3BOJIIOLUU
’5 HayuHblie runoressl IpOUCX 0K ICHUS
JKW3HU Ha 3emiie
26 JloHayuHbIe PEACTABICHUS O 3apOKICHUI
KU3HH
7 OCHOBHBIE 3Tanbl HEOPraHUYECKOU
SBOJIIOLIMU
28 I'unoTe3bl 3apokIeHUs KU3HU
Uctopus 3emiin 1 METOABI €€ U3YUEHUS.
79 Jlaboparopnast pabota «3yuenue u 0.5
OIMHMCAaHNE UCKOTAEMBIX OCTAaTKOB JIPEBHUX
OpPTraHU3MOBY
30 HauanbeHbie 3Tanbl opraHunyecKoi
SBOJIIOLIMU
31 OBoIOIUs YYKapuoT
OCHOBHBIE 3TaIlbl BOTIOIUU
0 pacturensHoro mupa. [Ipaktuyeckas 0.5
pabota «3ydeHne ocoOeHHOCTEH '
CTPOCHHUS PACTCHHI Pa3HBIX OT/IEIOB)»
13 OcCHOBHBIE 3TaIlbl 3BOJIOIUYU )KUBOTHOTO
Mupa
DBOIOIUS )KUBOTHBIX. [IpakTrueckas
34 pabora «3yuenue ocobeHHOCTEH 0.5

CTPOCHUSA ITO3BOHOYHBIX JKUBOTHBIX)




PazButue xu3Hu Ha 3emMIie 1o 3pam U

35
nepuojam
MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE

36 Kpu3Hchl npouioro. CoBpeMeHHbIN
HKOJIOTUYECKUI KPU3HC, €TO0 0COOEHHOCTH

37 Kontponbnas padota «IIpoucxoxacHue u
pa3BUTHE KU3HU Ha 3eMIIe»

13 CoBpeMeHHas cucTeMa OpraHuYecKoro
Mupa

39 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIBI
OpPraHHU3MOB

40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKE

41 Passurtue npeacrasieHuit o
IIPOUCXOXACHUN YETI0BEKA
Mecro uenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3yueHue ocoOeHHOCTEH 0.5
CTPOEHMSI CKEJIETA YEJIOBEKA, CBSI3aHHBIX C
MPSIMOXOKIEHUEM»

43 JIBIKyIIME CUJIBI AaHTPOIIOTEHE3a

44 CooTHo1ieHre OMOJIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a

46 [TaneoreHerrka 1 NaJeoOreHOMHUKA

47 DBOIOIUS COBPEMEHHOIO YEJIOBEKA
UYenoseueckue pacel. [Ipakrudeckas

48 pabota «3ydeHne s3KOIOrHIeCKux 0.5

ajarnTannii YeJoBeKay




Me)K[[I/ICI_II/IHJII/IHapHBIG METOABI

49 1
aHTPOMOJIOTUI

50 3apoxAeHUE U pa3BUTHUE FKOJIOTUU 1
Mertoapl skosoruu. JlaboparopHas padbora

51 «M3yueHne MeToA0B IKOJTOTHUYECKUX 1 0.5
HUCCIIEIOBAHUI)

5 3HaueHue SKOJOTUICCKUX 3HAHUN IS |
YesioBeKa

53 Okonorndyeckue paKTopsl 1
Abuotndeckue aktopsl. CBET Kak

54 skojornyeckuit pakrop. JlabopaTopHas | 0.5
pabota «BpIsiBIeHHE TPUCTIOCOOTICHUH ’
OpPraHU3MOB K BIMSIHUIO CBETa»
Abuoruueckue gaxkTopsl. Temmeparypa
KaK 9KOJIOTUYECKHUIA (PaKTop.

55 JlaboparopHnast pabota «BrisiBieHHE 1 0.5
MPUCTIOCOOTICHUI OPraHU3MOB K BIUSHUIO
TEMIIEPaTyphI»
Abnorndeckue GpakTopsl. BraxxHocTh Kak

56 skojornueckuit pakrop. JlabopaTopHas | 0.5
paboTa «AHATOMUYECKHE OCOOCHHOCTH ’
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl oOuTaHUs OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kuznenusie pOpMBI OPraHU3MOB 1

60 buotnueckue GpakTops 1

61 3HaueHre OMOTUYECKUX B3aUMOIECHCTBUI 1

JUTs CYIIIECTBOBAHMSI OPTAaHU3MOB B Cpefie




oOUTaHus

DKOJIOTHYECKHE XapaKTePUCTUKU

62
MO YJISIITII
OcHOBHBbIE MOKa3aTeNN NOMYJIALNN:

63 YUCJIEHHOCTb, INIOTHOCTh, BO3pacTHAas 1
M0JIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTeNN MOMYJISIIHN:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUU

65 KonrtponbHast pabora «konoruyeckas
CTPYKTYypa TOIYJISIIIHI)

66 JlnHamMuKa nonyJsaiuu U €€ perysius

67 KpuBbie pocTa 4rCIEHHOCTH TOMYJISIIIHH.
KpuBble BKUBaHUS
DKoJIoryecKasl HulIa Buja.

68 Jlaboparopnas pabota «IIpucnocodnenus 0.5
CEMSIH paCTeHUH K PaCCEJICHUIO»

69 Bup kak cucrema nonysisinuid

70 3aKOHOMEPHOCTH TMOBEJICHUS M MUTPALIUN
JKUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 DKOCHCTEMa KaK OTKpBITask CUCTEMA

7 KpyroBopot BemecTB u MOTOK YHEPTHH B
JKOCUCTEME

74 OcCHOBHBIE IOKA3aTENN YIKOCUCTEMBI

75 DKOJOrM4ecKre NUpaMHuIbl

76 N3menenns cooO1ecTB — CyKIIECCHH




IIpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. JKOCUCTEMBI MOPEN U OKEAHOB

73 [TpupoHbIE 3KOCUCTEMBL. DKOCHCTEMBI
TYHAP, JIECOB, CTEIIEH, ITYCTbIHb

79 AHTPOIOT€HHbIE SKOCUCTEMBI

20 Ypboakocucremsl. [IpakTuueckas pabora 0.5
«M3ydenue u onucaHue ypooIKOCUCTEMbI» ’
3akoHOMEpHOCTH (POpMUPOBAHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHUI

2 Pa3HbIX TUIIOB Ha CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, MOMYJISALIUOHHOM U
HKOCUCTEMHOM YPOBHSIX

23 buocdepa — obmiermianerapras 06009Ka
3emun

84 Yuenue B. W. Bepuaackoro o 6uochepe

25 KontponbHas padoTa «3aKOHOMEPHOCTH
CYIIIECTBOBaHUS OMOChEPh»

26 KpyroBopots! BemiecTs u
OMOreOXMMHYECKHUE IUKITBI

27 3oHanbHOCTH OHoCchepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6nochepnt

89 DKOJIOTUYECKHE KPU3UCHI U UX IPUUUHBI

90 Bo3zaeiicTBue yenoseka Ha 6nochepy

91 AHTpPOIIOT€HHOE BO3/IEHICTBUE HA

PaCTUTENbHBIN U )KUBOTHBIN MU




92 Oxpana npuposl 1

93 OCHOBHBIE TPUHIUIBI YCTOHYHUBOTO |
pPa3BUTHUS YEIIOBEYECTBA U TIPUPOIBI
ParmonanbsHOE TPUPOIOTIONTB30BAaHHUE U

94 COoXpaHEHHEe OMOJIOTHYECKOTO 1
pazHo0Opa3zus 3emin

95 0"606H1€HI/I€ 1o TeMe «MUKpPO3BOIIOLUS U |
e€ pe3ysIbTaThD»

96 0“606H16HI/IG 1o Teme «MaKkpOo3IBOJIOLUS U |
e€ pe3ynbTaTh»

97 O6006mmenue o reme «IIpoucxoxaeHue u |
pa3BUTHE KU3HH HA 3eMIIe)

98 O6o06menue no Teme «IIpoucxoxaeHue 1
YeNI0OBEKa — aHTPOIIOTEHE3»

99 Oo6o06meHne o Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHN3MOBY

100 O0600menue mo reme «OpraHu3Mbl U cpefia |
oOUTaHHS

101 0606H16H1/ie o TeMe «DKOJIOTHS BUJIOB H |
TOTTYJISAIH

102 O6006menue mo Teme «buocdepa — 1
rI100anpHast IKOCHCTEMAa)

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOIT'PAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'NU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJIbTATaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
o0pa3oBaHus

CdopmupoBaHHOCTH 3HAHUKW O MECTE U PONH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB TIPUPOJIBI U
pEIICHUH KU3HECHHO BKHBIX COIMATBHO-3TUYCCKUX, SKOHOMHUYECKHUX,
AKOJIOTHYECKUX TIPOOJIEM YEeTIOBEUECTBA, a TAKXKE B PEIICHUU BOIPOCOB
paIMoOHaIBFHOTO MIPUPOAOIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K TPUPOJIe, OOIIECTBY, YEIOBEKY; O BKIIAJIE POCCUHCKUX U

3apyOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Brnanenue cuctemoil 3HaHMA 00 OCHOBHBIX METOJAaX HAYyYHOTO
MO3HAHUS, UCIOJB3YEMBIX B OMOJIOTMYECKHUX HCCIEIOBAHUSIX >KUBBIX
O0OBEKTOB M JKOCHCTEM (ONHCaHHWE, H3MEpeHHe, NpOBeIECHHUE
HaONOIeHNH); CrocoO0aMu BBISBICHUST W OICHKH aHTPOMOTEHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHHe BBbIIBUTATh TMIOTE3bl, MPOBEPATHh MX SKCHEPUMEHTATbHBIMHU
cpenctBamu, (opMmynHmpys 1edb HCCICNOBAaHUS, AaHATU3UPOBATH
MOJIy4YE€HHBIE PE3YJIbTAThI U JeNIaTh BHIBOIBL.

BrisiBieHre 3aBUCHUMOCTH  MEXKIY HCCIEIYyEeMbIMH BEIUYHUHAMH,
00BsICHEHUE TIOTYYEHHBIX PE3yAbTAaTOB U (POPMYIUPOBAHHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX ITOHATUN, TCOPUN U 3aKOHOB

YMeHue BIAJETh CHUCTEMOM OHOJOTMYECKMX 3HAHHMH, KOTopas
BKJIFOYAET: OCHOBOIIOJIATAIONIME OWOJOTUYECKUE TEPMHUHBI M TIOHSTHUS
(XKM3Hb, KJIETKa, TKaHb, OpraH, OpPraHu3M, BH[, HOMYJSAIHS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METadOIN3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenmka, OWONOMMMEpBI, IUCKPETHOCTb, CAMOPETYJILHA,
CaMOBOCIIPOU3BENICHNE, HACJIE/ICTBEHHOCTb, W3MEHYUBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owosornueckre Teopuu: KieroyHas Teopus 1. IlIBamna, M.
[Ineitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO MMMyHUTEeTa Il
Opnux, U.JM. MeunukoBa, XpoMOCOMHasi TEOpUS HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoacrtsa K. bapa, spomronuonHas

teopus Y. JlapBuHa, CHHTETHYECKas TEOpPHUS HBOJIOLMHU, TEOPUS




antporioreHe3a Y. Jlapsuna; Teopus Ouoreoueno3a B.H. Cykauépa,
yuenne H.M. BaBunoBa o meHTpax MHOrooOpasusi U MPOUCXOXKICHUS
KyJIbTYpHbIX pacTeHuii, ydenne A.H. CesepuoBa o0 nyrix u
HaIpaBJIeHUAX dBotOIMH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3Hs MOTOMKOB IEPBOTO MOKOJIECHUS, PACIIEIUICHUS
MPU3HAKOB, HE3aBUCUMMOI'O HacjeqoBaHus mpusHakoB [. Mennens;
CIICTVICHHOTO HACJEeIOBaHUS TPU3HAKOB W HAPYIICHUS CUEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSAI0OB B HACJIEACTBEHHOM
n3MeHunBocty H.M. BaBunosa; reHermueckoro pasHoBecus JIxk.
Xapmu u  B. BaiinGepra; 3apopgsimeBoro cxonctBa K. boapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MPUHLIMIIBI (YUCTOTHI TAMET, KOMILJIEMEHTAPHOCTH );

npaBwia (MuanMyMa FO. Jlubuxa, SKOJOTrMYEeCKON MHpaMUIbl YHUCE,
O6uoMacchl U SHEPTUN);

runote3bl (koanepBatHor AWM. Omnapuna, nepBuvHOrO OyiaboHa JIXK.

Xonpaeitaa, mukpochep C. Dokca, pudosuma T. Uek)

Vmenue peiiaTb IMOUCKOBBIC OHOJIOrHYECKHe 3aJa4u, BbIABJIATH
IMPUYUHHO-CIICACTBCHHBIC CBA3HU MCKOAY HCCIICAYyCMbIMU
OMOJIOrMYECKMMHU O6’b€KTaMI/I, nponeccamMu W ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU IMOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTHIIMYCCKHUE CXEMbl CKPCHIUMBAHHA JI Pa3HbBIX THUIIOB
HACJICAOBAHUS NPHU3HAKOB Yy OPraHuU3MOB, COCTABJIATHL CXCMbI IICPCHOCA

BEIIECTB U SHEPTUU B DKOCUCTEMAX (ICTIH MUTAHUS, TTUIIEBBIC CETH)

YMeHue yCTaHaBIMBATh B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIMAMU: OPraHOMIOB, KJIETOK pAa3HBIX TKaHEH, OpraHamMu H
CHCTEeMaMH OpPIraHOB y pAacTEeHHWH, >KUBOTHBIX M YEJIOBEKA; MEXKAY
JTanmamMy OOMEHa BEIIECTB; ATallaMU KJIETOYHOTO IMKJIA U JKU3HEHHBIX
[IUKJIOB OPraHU3MOB; 3TallaMyd SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u ¢eHotunom, QeHorunoMm U QpakTOpaMH CpeAbl OOWTaHUS;
NPOLECCAaMU  DBOJIIOLUH;, JBWKYIIMMH CHWJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTAMH Pa3INYHBIX 3KOCHCTEM M TNPHCIOCOOICHUAMH K HHUM

OpraHu3MoOB

YMmenune BBIACIIATh CYIICCTBCHHLBIC ITPU3HAKHU

CTPOCHHS BUPYCOB, KIIETOK IMPOKAPUOT U IYKAPHUOT; OAHOKIETOUHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM U
Ouocdeppl; CTPOEHUS OpPraHOB W CHCTEM OPraHoOB PACTCHHM,
JKUBOTHBIX, YCJIOBCKA, MPOLCCCOB KUHCACATCIIbHOCTHU, IMPOTCKAOIINX

B OpraHusmax paCTeHI/II\/'I, JKHUBOTHBIX M 4YCJIIOBCKA, OMOJIOTHYECKHUX




mporeccoB: oOMmeHa BemiecTB  (MeTabonm3Mm), uHGOpMAaNUA U
IpeBpaleHus] SHEPTruH, OpOKEHHUs, aBTOTPOPHOTO U TeTepPOTPOPHOTO
TUMOB MNHTaHUA, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
ramMeToreHesa, 9SMOpHUOTEHe3a, MOCTIMOPHUOHAIBHOTO  Pa3BUTHS,
Pa3sMHOXEHHUS, UHIUBHIYyaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHe3a),
B3aUMOJCUCTBUS T'€HOB, TE€TEPO3UCA; JEUCTBUH HCKYCCTBEHHOIO
orOopa, CTaOWIM3UPYIOMIETO, JBIDKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT0 O0TOOpa; ayuIonaTpU4eckoro M CHMIIATPUYECKOIO
BUZ000pa30BaHusl; BIUSHUS JBHKYIIMX CHJI 3BOJIIOLIMU HA TeHO(OH]
MOMYJISIUK; TPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpeie OOWTaHus,
YyepelOBaHMsI HAMpaBiICHUI 3BOJIOLMHU; KPYroBOpOoTa BEIIECTB H

IIOTOKa SHECPIur B DKOCUCTEMAX

ChopMUPOBaHHOCTh YMEHHS BBIICATh CYIIECCTBCHHBIC IPHU3HAKU
BUPYCOB, KJIETOK NPOKApHOT H JYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OMOTEOIICHO30B U JKOCHUCTEM;
0COOEHHOCTH MPOIECCOB OOMEHA BEIIECTB M MPEBPAIICHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOTO OOMEHa,
XEeMOCHHTE3a, MHUTO3a, Meio3a, OIUIOJOTBOPEHHS, pPAa3BUTUS U
pPa3sMHOXEHHUS, UHIUBHYyaIbHOTO Pa3BUTH OpraHu3Ma (OHTOTEHe3a),
00pBOBI 3a CyIIeCTBOBaHUE, ECTECTBEHHOT'O 0TOOPA, BUI000pa30BaHMUsI,
MPHUCIIOCOOJICHHOCTH OpPraHU3MOB K cpeAe OOWTaHWS, BIMSHUSL
KOMITOHCHTOB 3KOCHUCTCM, aHTPOIIOTCHHBIX H3MEHEHUH B 3KOCHUCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBPAIICHUS YHEPTHH B

ouocdepe

YMeHue HCIIOJIb30BaTh COOTBETCTBYIOLIUE apryMeHTHI,
OWOJIOTMYECKYI0O TEPMHHOJOTHIO M CHMBOJIMKY JUISl JOKa3aTelbCTBA
POJICTBa OPraHU3MOB PA3HBIX CHCTEMATHUYECKUX TPYII; B3aUMOCBS3U
OpraHu3mMoB U CpCIbl OGHTaHI/I}I; CANHCTBA YCJIOBCUCCKUX pPacC;
HE00XO0AMMOCTH 3I0pPOBOT0 00pa3a *HU3HH, COXPaHEHUsI pa3HOOoOpas3us
BUJIOB M OKOCHUCTEM KaK YCIIOBUSI COCYIECTBOBAaHHS MPUPOIBI U

YeJI0BCUCCTBA

YMeHHe KpUTHYECKH OIICHMBAaTh WH(GOPMAIMIO OHOJIOTHYECKOTO
COJIEpKaHUs; MHTEPIPETUPOBATH ITHUECKHE ACIEKTHl COBPEMEHHBIX
HCCIIeOBaHU B Ouosoruu, MEIUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh ro0anbHBIC IKOJIOTUYECKUE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

ITO3HUIIHIO




INEPEYEHDB 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IT1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

buonorus xax HaykKa. JKuBble cucTeMBI 1 X HU3YUCHUC

1.1

CoBpemeHHass OWOJOTHSI — KOMIUICKCHAs HayKa. DBHOJOTMYecKHe HAyKu |
u3ydaemble UMH TpoOiembl. DyHIaMEHTAIbHBIC, TPUKIAIHBIE W TTOMCKOBEIC
HAaYYHBIC UCCJICAOBAHUA B 6I/IOJ'IOFI/II/I.

3HayeHue OWONOTMM B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccuu, cszanHbie ¢ Ouonorueld. 3HauyeHHWE OHMOJOTUM B
MPAaKTHYECKON JEATENbHOCTH YeJOBEKa: MEIWIIMHE, CEJIbCKOM XO3SIHCTBE,

IIPOMBILIIEHHOCTH, OXPaHe IIPUPOBI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus: Ouosjoruu. CBOWCTBA KUBBIX CHCTEM:
€MHCTBO XMMHUYECKOIO0 COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CIIOKHOCTb U
YHOPSIIOYEHHOCTh CTPYKTYPHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BEJEHUE, PA3APAKUMOCTh, U3MEHUUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHHU3alllMM >KMBBIX CHUCTEM: MOJIEKYJISPHBIM, KJIETOUHbBIA, TKAHEBBIM,
OpraHu3MEHHBIH, MOIYJISIUHOHHO-BUI0BO, AKOCUCTEMHBIN
(OmoreonieHoTHYECKUH), OnochepHbid. [Iporecchl, MPOUCXOAAININE B IKHUBBIX
cucremax. OCHOBHbIE TpU3HAKU >XKUBOTrO. JKu3Hb Kak (opMa CyIecTBOBaHUS

MaTepuu

1.3

Meroasl Ouosornmueckoil Hayku. HaOmroneHue, wu3MepeHHe, IKCIIEPHUMEHT,
cucremartusanus, wmeraaHanus3. [loHdaTMe O 3aBUCHMOM M HE3aBUCUMOM
nepemeHHou. [lmanupoBanue skcnepumenta. [locraHoBKa M IIpoBepKa TUIIOTES.
HyneBass rumote3a. Ilonarue BBIOOPKM u €€ HOCTOBEpPHOCTh. Pazbpoc B
Ouonornuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TOJYYEHHBIX PE3yIbTaTOB.
[IpyuunHbBl HCKaXEHUSI PE3yJbTAaTOB AKCIEpUMEHTA. [IOHSATHE CTATUCTUYECKOTO

TECTA

KneTka xak Onoioruyeckasi CHicTeMa

2.1

Knerka — cTpyKTypHO-()YHKIIMOHAJIbHAS €IMHUIA KUBOTO. MICTOpUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
[netinen, P. Bupxo). OcHOBHBIE MOJIOKEHHUS COBPEMEHHOM KJIIETOYHOUN TEOPHH.
MeToabl MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOJ{ MEYEHBIX aTOMOB, nuddepeHIraIbLHoe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YIbTPAMUKPOdJIEMEHThL. Bona u

e€ poiib KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBAHHH KIIETKH,




TeIUIOperysauud. MuHepaabHbIC BEIIECTBA KIETKH, WX OHOJOTHYECKas pPOJb.
Posb KaTHOHOB ¥ aHMOHOB B KIIETKE.

buonornueckne momumepsl. benku. AMUHOKHCIOTHBIA COCTaB  OEJKOB.
CtpykTypbl OenkoBoi Mojekynbl. [lepBuunas cTpykTypa Oenka, menTHAHAS
CBSI3b. BTOpHWuHas, TpeTUYHAs, 4YETBEpTUYHAs CTPYKTYphl. JleHaryparus.
CoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckne GyHKIuu OEnKoB.
VYrneBoabl. MoHocaxapupl, AMcCaxapHibl, OJMrOcaxapuibl U TMOJIHCAXaPUJIBI.
O0mwmit mmaH CTpoeHus W (PU3HKO-XMMHUUYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruyeckue QyHKIIMU yTIIEBOJOB.

Jlumuael.  TuppodunbsHO-ruapodoOHbie cBoiicTBa. Kiaccudukauus aunumos.
Tpurmuuepuasl, dochonunuapl, BOCKH, CTepouabl. buomornueckue QyHKIUN
nunaoB. OOIMe cBOWCTBa OMOJIOTHYECKUX MEMOpaH — TeKY4eCThb, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, MTOJTYNPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK u PHK. CrpoeHune HyKIEHMHOBBIX KHCIIOT.
Hyxneoruapl. [lpuanun xkommiaementaproctu. [Ipasuno Yapradhda. Ctpykrypa
JIHK — nBoitHas cnimpanb. MectoHaxoxaenune u ouonorndeckue ¢pynknuu JTHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsizu B Monekyiae ATO.
buonornueckue ¢pynknuu AT®. BoccTaHoBeHHBIE IEPEHOCUYNKH, UX (DYHKITUHU B
kietke. CekBennpoBanue JIHK.

CrtpykrypHast OuWOJOTHS: OMOXMMHUYECKHE W OHOPU3NYECKUE HCCICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPhl OMOMOJIEKYJT
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Tumel  KJIETOK: dJyKapuoTHYecKas W  mpokapuorwueckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pPa30BaHUsI KIETKHU.

CtpoeHue mpokapuoTHYeCKON KieTKd. KierouHas creHka OakTepuwili W apxewu.
OcobeHHOCTH CTpOEHUsi TeTepoTpo(HOM M aBTOTPO(HON MPOKAPHOTHYECKUX
KJIETOK. MecTOo U poJib MPOKapuoT B OUOIIEHO3aX.

Crpoenue u (GYyHKIMOHUPOBAHUE SYKAPUOTHYECKOW KieTkH. [lnmazmaruueckas
MeMOpaHa (rutazmanemma). CTpyKkTypa Tuta3MaTtudeckod MmemOpanbl. Tpancmopt
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
obneruénnas auddy3us), aKTUBHBIM (NMEPBUYHBIA M BTOPUYHBIM aKTUBHBINA
tpancnopt). I[lomynponumaemocth MemOpanbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJIOIMTO3: MUHOIMUTO3, (aromuTo3. Dk30uuTo3. KierouHas cTeHKa.
CrpykTypa 1 GyHKIHMU KIETOUYHOM CTEHKH pacTeHUi, TpuoOoB.

Huronna3zma. [urozons. Llutockener. JIBwkeHue uuroriazMbel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), ammapat ['onbakH, TU30COMBI, UX CTpOCHHE M (PYHKIMU. B3aumMocBs3h
OJTHOMEMOpaHHBIX OPraHoOMA0B KJeTKH. CTpoeHHe TPaHyJISIPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MeMOpaH. [magkuit




(arpaHynspHBIA) SHIOIUIA3MATHYECKUN peTHKyIyM. CekpeTopHas (yHKIHS
annapara [onbmku. TpaHcmopr BellecTB B KIETKe. Bakyosin pacTHUTENbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPUH, IUTACTUBL.

Crpoenre W (yHKIIMM MUTOXOHIpUN M TuacTui. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKApUOT.  XJIOPOILIACTHI,
XPOMOILIACTHI, IEUKOTIACTHI BBICIIIUX PACTECHUN.

HememOpanubie opranowabl kinetku CTpoeHwe u  (QYHKIMA HEMEMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpodunameHTbl. MBIIEYHbIE KIETKH.
Mukpotpybouku. Knerounsrii nentp. CTpoeHHE U ABHKEHUE KIYTUKOB U
pecHruek. MUKpoTpyOOUKH HUTOILIa3MbIL. LleHTprob.

SAnpo. O6Gonouka sapa, XpOMaTHH, KAapHOIUIa3Ma, SAPBIMIKA, UX CTPOECHUE U
¢bynkuuu. SnepHbiii OenkoBbI MaTpukc. IIpocTpaHcTBEHHOE pPACHONIOKEHHE
XpOMOCOM B HHTep(]a3HOM szipe. benku xpomaTtuHa — TUCTOHBI.

Knerounsle BrmodeHns. CpaBHUTENbHAs XapaKTCPUCTUKA KIETOK JYKApUOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOI)
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AccuMWISIIMS U TUCCUMMJIALIMSA — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM M TreTepoTpodHBIH. YyacTue KHCIopoJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obecredeHue KIeTku: mnpespamieHue ATD B
oOMeHHBIX Tmporeccax. {DepMEeHTAaTUBHBIM XapaKTep peaKIui KJICTOYHOTO
Merabomm3ma. DEpMEHTHI, WX CTPOEHHE, CBONCTBA W MEXaHWU3M JCHCTBUSI.
Kodepmentsl. OTinuns pepMEeHTOB OT HEOPraHWYECKUX KaTaiu3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTUOMTOPBI. 3aBHCUMOCTb CKOPOCTH (pepMEHTAaTHBHBIX
peaxkuuii oT pa3UuyHbIX (PaKTOPOB.

[lepBuuHBII CHHTE3 OpPraHMYECKUX BEIIECTB B KieTke. PotocuHTe3. Poib
XJioporjiacToB B mporecce ¢orocuHre3a. CBeroBas M TeMHOBas  (pasbl.
[TponykTuBHOCTH (OoTOCHHTE3a. BnusHue pa3nuuHbIX (HaKTOPOB HAa CKOPOCTH
dboTocunHTe3a. 3HaUeHnE (POTOCHHTERA.

XemocuHre3. Paznoobpasue opraHnu3MOB-XEMOCHHTETUKOB: HUTPUPUIMPYIOIIKE
OakTepuu, Keyle300aKTepuu, cepoOaKTepuH, BOAOPOAHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHbIe oOpraHu3Mbl. Buasl Opoxkenus. I[IpogykTel OpoxeHUs U WX
UCIIOJIb30BAaHNUE YEJOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OONE3HEH.

AdpoOHBIE OpraHU3MBbl. JTallbl YHEPreTHYECKOro oOMeHa. IloAroTOBUTEIHHBIN
sTan. ['Mukoan3 — 6ecKucIopoAHOE paculeTyieHUue TII0KO3bI.

buonornueckoe OKHUCIEHHME, WIM KIETOYHOE JbIXaHWe. Ponb MUTOXOHApHI B
nporeccax OHMOJIOTUYECKOTO OKHCIICHHUS. [uknnueckue peaKIuu.

OxucnurensHoe ¢ochopunrposanue. [IpenmymecTBa a’dpoOHOro Mmytu oOMeHa




BEIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

2.5

Peaknun marpuuHoro cuHresa. [IpyHIMI KOMIUIEMEHTApHOCTHM B PEAKLUAX
MaTpUYHOr0 cuHTe3a. Peanusanus HacnencTBeHHON nHopmarn. ['eneTnueckuii
KoJ, ero cpoiictBa. TpaHckpunuus — marpuusblii cuHre3 PHK. Ilpuniune
TPAHCKPHUIILIMK: KOMIUIEMEHTAPHOCTh, aHTUIIAPAUIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancmsiiust 1 e€ sranbl. Yuactue TpancnopTHeix PHK B OmocunTese Oenka.
VYcnosust OumocuHTe3a Oenka. KomumpoBanue amuHokuciaor. Pomb pubGocom B
O6uocuHTe3e Oenka.

Opranusanys reHoMa y MpoKapuoT U 3YKapuoT. Perynsius akTUBHOCTH T€HOB y
npokapuot. ['unore3a onepona (P. XKako6, XK. Mano). Perymsauust oOMEeHHBIX
IpoueccoB B kieTke. KiieTounslil romeocTas.

Bupycesl — HekierouHsle (OpPMBI JKU3HM U OOMUraTHble mapasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruoQaros.

Bupycubie 3aboneBanus udenmoBeka, kuUBOTHBIX, pactenuid. CIINJ], COVID-19,

COIMaJIbHBIC U MCUITMHCKUC HpO6J’I€MbI

2.6

Knerounsnii 1ukn, ero mnepuoabsl u  perymsuus. HMatepdasza u  MHTO3.
OcobeHHOCTH TPOLECCOB, MpoTeKarmux B uHTepdasze. IloaroroBka KieTku K
nenenuto.  I[lpecuHTeTndecknid  (MOCTMUTOTHYECKHH), CHHTETHYECKHH U
MMOCTCUHTETUYCCKUN (MTPEMUTOTHIECKHUH ) TIEPHOIbI UHTEP(DA3HI.

Matpuunslii cunre3 JIHK — permkanusa. [lpunmunsr permkanun  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIM CHHTE3, AaHTUIIAPAIIEIBHOCTD.
Mexanusm perumkanuu JJTHK. Xpomocombl. Ctpoenne xpomocoM. Temomepsl u
TemoMepa3a. XPOMOCOMHBIM HA0Op KIETKHM — KapuoTuil. J[urjmowmHeli u
rarmIoOuAHbI  HAOOpBl XpoMmMocoM. ['omomornynsle xpomocombl. I[lomoBbie
XPOMOCOMBI.

Jenenne kierku — muTo3. CTaguu MHUTO3a U MPOUCXOMSAIINE B HUX IPOILECCHI.
Tuner muto3a. KapuoknHe3 n nurtokuHe3. buosornueckoe 3HaueHUE MHUTO3A.
Perynsauus MUTOTHYECKOTO ITUKIA KIeTKH. [Iporpammupyemas kieroyHast rTHOemb
— aromnTo3.

cDYHKHI/IOHaJ'IBHafl TCHOMHKA

Opranusm Kak OUoJIOoruyecKas cuctema

3.1

OIHOKJIETOYHEIE, KOJIOHUAJIBHEIE, MHOT'OKJIETOUHBIE OpraHU3MBbI u
MHOTOTKaHEBbIC OPTaHU3MBI.

@opMBl pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKIOYash BETETAaTUBHOE) U
moyioBoe. Buael  0ecrmonoro  pasMHOXKEHUS: TMOYKOBAaHUE, CHOPYJISLHUSA,
(dbparmeHTaIus, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [1onoBeie KiIeTKH, WK TameTbl. Meiio3. Ctaguu meinosa.

IToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuil cmpicin Melio3a




U IIOJIOBOTO Iporecca. Meo3 U ero MeCTO B )KU3HEHHOM LIUKJIE OPTraHU3MOB.
[Ipen3aponpimeBoe pasButhe. ['ameroreHe3 y >KMBOTHBIX. [lojioBBIE Keme3bl.
OOpazoBanue U pa3BUTHE TMOJIOBBIX KiIeTOK. CrnepMaroreHe3 U OOTeHE3.
Crpoenne moJoBbIX KieTOK. OIIOIOTBOpEHHE U AMOPHUOHATIBHOE pPa3BUTHE
®KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WNunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu sMOpHOreHesa
KUBOTHBIX (Ha mpumepe Jisarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
NpoOJieHrs MJICKOMUTAIOMIMX. 3apOAbIIeBble JIUCTKU (TacTpysius). 3akiaaka
OpraHoB W TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIMSHHE 4YacTel
pa3BHBAIOLIECTOCS 3apofblia (3MOpUOHANbHAs WHAYKIMA). 3akjiagka IJIaHa
CTPOEHMS >KMBOTHOTO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOJICHCTBUN TI'€HOB.
Bmusaue Ha >MOpHOHAbHOE pAa3BUTHE PA3JIMYHBIX (DAKTOPOB OKpYXKaromien
cpensbl.

Poct u pazurtue xuBoTHbIX. [locTamMOpronansHbIil nepuo. [Ipsimoe u Henpsmoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€CrO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HayeHUWE MNPAMOrO M HEMNPSMOIO pas3BUTHUSA, HX
pacnpocTpaHeHue B mpupone. Tumbl pocTa XUBOTHBIX. DakTOpbl peryisiuuu
pocta KHMBOTHBIX M denoBeka. CTaguu MOCTAIMOPHOHAIBHOTO PA3BUTHUS Y
YKUBOTHBIX U 4esoBeka. [leproael oHTOreHesa yenoBeka.

Pasmuoxxenne wu pasButme pacteHuil. ['ametodutr u crnopodur. Meiioz B
KM3HEHHOM IMKJIe pacteHuil. OOpazoBaHHe crop B Ipolecce Menosa.
I'amerorenes y pacrenuil. OIUIOOOTBOPEHHE M Pa3BUTHUE PACTUTENIBHBIX
opraHu3MoB. J[BOIHOE OIJIOOTBOPEHHUE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue U

pa3BuTHE ceMeHH. MexaHU3MBbl PEeryJsluid OHTOT€HEe3a Y paCTeHUI U )KUBOTHBIX

3.2

Hcropust craHOBIEHHST W pPa3BUTHSI TEHETHMKM Kak Haykd. (OCHOBHBIC
TCHCTUYCCKUEC IIOHATUSA U CHUMBOJIBI. FOMOHOI‘I/I‘IHBIG XpOMOCOMI:I, AJIJICJIBHBIC
ICHbl, AJBTCPHATUBHBIC IMPU3HAKYU, JOMHMHAHTHBIM M PELECCUBHBINA IPU3HAK,
TOMO3HUTOTa, TETEPO3UT0Ta, YKHCTas JIMHUS, THOPUIBI, TEHOTHIN, (EHOTHIIL.
OCHOBHBIE ~ METOJbI  TC€HETHUKH: THUOPHIOIOTHYCCKUAN,  ITUTOJIOTHUYCCKUH,

MOJIEKYJIAPHO-TE€HETUYECKU I

3.3

Monorubpuanoe ckpemuBanue. [lepBorit 3akoH MeHenst — 3aKoH eTMHO00pa3ust
ruOpugoB mepBoro mnokoneHus. IlpaBuino nomuHupoBaHUS. Bropoil 3akoH
Menzaenss — 3aKOH pacUleIUIeHUs IpU3HAKoB. lluTonormueckue OCHOBBI
MOHOTHMOPUAHOTO CKpeluBaHus. [ umoTe3a 4ucToTh TaMerT.

AHanu3upyloiiee ckpeumBanue. IIpomMexyTOuHbI XapakTep HacleI0OBaHUsA.
Pacmienyienue npru3HakoB pU HEMOJIHOM JOMUHUPOBAHUU.

JurnbpunHoe ckpemmBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacJaceJOBaHUs IIPU3HAKOB. HI/ITOJ'IOFI/ILICCKI/IC OCHOBBI ,I[I/IFI/I6pI/II[HOFO




CKpELIUBaHUs.
CueruienHoe HacienoBanue mnpusHakoB. Pabotet T. Moprana. CueruieHHoe
HACJICOBAHNE T'€HOB, HAPYIIEHUE CLEIUICHUS MEXNYy TIeHaMH. XPOMOCOMHAas
TEOPHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHU3M OIpENEIeHHs] 1oja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M reTeporaMeTHblil non. I'eHeTndeckas
CTpyKTypa IOJIOBBIX XpomocoM. HacnemoBaHme NpU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

I'enotun kak nenoctHas cucrema. [lmedoTponuss — MHOKECTBEHHOE ICHCTBUE
resa. MHOXECTBEHHBIM aiuIeau3M. B3auMoaeicTBUE HEaUICIbHBIX TI'EHOB.

Komnnemenrapuocts. Onucrtas. [Tonumepus

3.4

BzaumoneiicTBue renotuna u cpensl npu GopmupoBanun ¢peHotuna. I3sMeHuYnBOCTb
npu3HakoB. KayecTBeHHbIE M KOJMYECTBEHHbIE MPU3HAKU. BUIbl M3MEHUYMBOCTU:
HEHACJICACTBEHHAs U HACJICACTBCHHASL.

MogudukaiionHass ~ U3MEHYUBOCTb. Pomb cpenbl B (OPMHUPOBAHUU
MOIM(UKAITMOHHOW M3MEeHYMBOCTH. HopMma peakiinu npuzHaka. BapuaroHHbIN psij
u BapuanuonHas kpuBas (B. HWoranncen). CpoiictBa MOaM(pHUKAIIMOHHON
H3MEHYUBOCTH.

I'enoTunmueckas n3MeHYNBOCTL. CBOMCTBA TEHOTUIINYECKON M3MEHUYHUBOCTU. BUIIBI
TCeHOTUITMYECKON M3MEHUYNBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunaTtBHasT W3MEHUMBOCTh. MeHo3 © TOJIOBOM TIpOIleCC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUUBOCTUA B CO3JaHUU
TEHETUYECKOT0 Pa3HO0Opa3us B Mpe/eniax OAHOTO BU/IA.

MyTanoHHasi ”3BMEHYMBOCTh. BHIIbI MyTaluii: T€HHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbIE W WHAYUWPOBAHHBIC MYyTaluu. SepHbIE M UUTOIIA3MATUYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBbIE MyTallK. [IpuurMHbBI BOSHUKHOBEHUS! MYTAIIHA.
Mytarenbl ¥ HMX BAMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[HIOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleacTBeHHON n3MenunBocty (H.U.

BasuoB). BHesgepHast ”3MEHUNBOCTD U HACJIEICTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexayHapoaHas MporpaMMa HMCCIEJOBAHUS TE€HOMa
yernoBeKka. MeToabl  HM3Yy4YeHUsS TEHETUKM  YeJIOBEKa: T'€HEaJOrMYecKuid,
OJIM3HEIIOBBIA, LIMTOreHETUYSCKUH, MOMYJISIUUOHHO-CTATUCTUYECKH,
MOJIEKYJISIPHO-T€HETUUECKUH. CoBpeMeHHOE onpeacIcHue TeHOTHUIA;
MOJJHOT€HOMHOE CEKBEHUPOBAHHME, TEHOTUITUPOBAHUE, B TOM YHUCIIE C IMOMOIIBIO
[11P-anamu3a.  HacmencrBeHHple — 3a0oiieBaHHMS  YelIOBeKa. | GHHBIE |
XPOMOCOMHBIE Oose3Hn YeI0BeKa. bonesnu c HACJIEICTBEHHOU
MPeIPacoI0KEHHOCThIO. 3HAYCHHE MEAMIIMHCKOW T'€HETUKU B MPEIOTBPAILICHUU

M JICYCHNH I'eHETHUYECKHUX 3a00yieBaHMii yestoBeka. CTBOJIOBEIE KIIETKH




3.6

JloMecTukanus ¥ ceneKius. 3apoxkaIeHue CeJIEKIUU U foMecTukaimu. Yuenue H.1.
BaBuioBa o 1eHTpax MPOUCXOKACHUS U MHOT000pa3us KyJIbTYPHBIX PACTCHUIA.
Ponb ceneknuu B co3aHUu COPTOB PacTeHHMA M MOPOJ KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJIOB B HACIEACTBEHHOW u3MeHumBocTH H.U.
BaBuioBa, ero 3HaueHue ISl CEIEKIIMOHHON pabOTHI.

Metoabl  CeNneKIMOHHOW paboThl. VMCKYCCTBEHHBI OTOOp: MAaccoBBI U
WHIUBUYTbHBI. OTtanel KOMOWHAIIMOHHON CEJIEKIIUH. UcnreiTanue
MpPOU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OLIEHKH
(eHoTuna moToMcTBa M 0TOOP MO TEHOTHUITY ¢ MoMolIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEIeKIIMOHHON paboThl. PagrannoHHbIi 1
XUMHUYECKUM MyTareHe3 Kak HWCTOYHUK MyTalud Yy KyJbTYpHbIX GopM
opranu3moB. Mcronb3oBaHWE€ TEHOMHOIO PEIAKTUPOBAHUS M METOJOB
pexombunanTHbIX JIHK nmst momy4deHuss HCXOMHOTO MaTepuaia JJist CEIeKIUH.
[Mony4yenne mnonuruionioB. BHyTpuBHIoBas Tulpuausaiys. biuskopoacTBeHHOE
CKpelllMBaHue, Wiu HMHOpuaAuHr. HeponcTBeHHOEe cKpelBaHHWEe, WM ayTOPUIUHT.
I'erepo3uc u ero mpuuunsl. Mcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas
rubpum3aiyst. [IpeomoneHne Oecruioquisi MEXBUIOBBIX THOPUAOB. JlocTikeHUs

CCIICKIIMH paCTeHI/Iﬁ U XKMBOTHBIX

3.7

OOBEKTHI, UCMIONB3yEeMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIC U TKAHEBHIC KYIbTYpPHI,
MHUKPOOPIaHU3MbI, HMX  XapaKTepucTuka. TpaauuuoHHAas  OHWOTEXHOJOTHS:
xjieboneueHne,  MOJydeHHE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BUHOJEIHE.
MukpoOuonornueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
[TpousBoacTBO  Oenka, AMHHOKHMCJIOT Y  BHUTaMHHOB. UckyccrBeHHOE
OILUTIOIOTBOpEHUE. PEKOHCTPYKIMA SHULEKIETOK W KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTaUUu SAEp KIETOK.

XpoMOCOMHAsi W TIeHHas WHXEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pexkomOmHanTHbIX JIHK. JlocTmkeHus ¥ TepCHeKTHBBI
XPOMOCOMHOM M TEHHOM WHXXEHepuu. MeaunuHckue OWOTEXHOJIOTHH.

Hcmonns30BaHue CTBOJIOBBIX KJIETOK

Cucrtema U MHOTOOOpa3ne OPraHMIECKOro MUpa

4.1

buonoruueckoe  pazHooOpasue  opranusmoB.  CoBpeMeHHass  cHCTEMa
OopraHudeckoro wmwupa. llpuHIMNbBI KinaccupukKanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATUYECKUE IPYIIIBLI OPraHU3MOB.

Oco0eHHOCTH CTPOEHUS M KHU3HEACSITETbHOCTH OJHOKJIETOUHBIX OPraHU3MOB.
bakTepuu, apxeu, oJHOKJIETOUHbIE T'PUOBI, OJHOKJIETOUHbIE BOAOPOCIH, APyrue
npotuctsl. KonoHuanbHble Opranu3msl. J[BUKeHNE OTHOKIETOYHBIX OPraHU3MOB:
amMEOOUTHOE, )KTYTUKOBOE, PECHUYHOE. 3allluTa y OJAHOKJIETOUYHBIX OPTaHU3MOB.

Pa3npaxkxuMoCTh y OJTHOKJIETOUHBIX OPraHU3MOB. TakcHuChl




4.2

MHorokJieTouHble pacTeHHs. B3anMOCBs3b YacTed MHOTOKJIETOYHOTO OPTraHU3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. Opranuszm
Kak enuHoe 1enoe. TkaHu pacTeHuid. TuNbl PacTUTENbHBIX TKaHEH:
oOpa3zoBarenbHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcoOenHocTy cTpoeHUs, PYHKIIHIA U PACTIONOKECHHS TKAHEH B OpraHax pacTeHUi

4.3

BereraTtuBHbIE M reéHEpaTUBHBIE OPTraHbl pacTeHUl. @YHKIIMM OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuii. /[Bu>keHre MHOTOKJIETOUYHBIX PACTEHUN: TPOITU3MBI U
Hactuu. llornomieHue BOABI, YIJIEKUCIOTO ra3a U MHUHEPAIbHBIX BEIIECTB
pactenusmu. [[pixanue pactenuid. {uddysust ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpaHncnopTHBIE CHUCTEMBI pacTeHuil. Beigenenue y pacrteHuil. 3ammura y
MHOTOKJIETOYHbIX pacTeHui. Kyrukyna. CpencrBa macCMBHOM M XUMHYECKOU
3amuThl. OUTOHLIUIBI.

PazgpaxxuMocTe M perynsnuus y OpraHu3sMoB. Pa3zapaxumocTh W peryisnus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocTtoBrie BC€IIECCTBA U UX 3HAYCHUC

4.5

MHOroKkieTouHple  KMBOTHbIE.  B3anMMOCBS3p  4yacTe€ll  MHOTOKJIETOYHOI'O
opranusma. TkaHH, OpraHbl U CUCTEMbl OPTaHOB MHOT'OKJIETOYHOTO OpPTaHH3Ma.
Opranusm kak enuHoe nenoe. ['omeocras. TkaHu )KUBOTHBIX M YeOBEKa. THUIIbI
KUBOTHBIX TKaHEH: JIUTEIUalbHasi, COCIWHMTENbHAs, MbIIICYHAs, HEPBHAs.
OcobenHoctu cTpoeHHs, (GYHKIMA H PACIONOXKEHUS TKaHEH B oOpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMKU OPraHOB U CHCTEM OPraHOB.
Omnopa Tena opranu3moB. CKeleTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHblll 1 BHYTpeHHMI ckeneT. CTpOEHUE M THUIIBI COEIMHEHUS
KOCTEH.

JIBM>kxeHne MHOTOKJIETOYHBIX JKHBOTHBIX. IluTtanue »xuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue KUBOTHBIX. KokHOE npixanue. XKabepHoe u
JIErOYHOE JhIXaHUE.

JIpIxaHue TMO3BOHOYHBIX >KWBOTHBIX. ODBOJIOIMOHHOE YCIOXKHEHHE CTPOCHUS
JIETKUX TI03BOHOYHBIX >KMBOTHBIX. JIpIXaTeldbHas cHCTeMa 4ejioBeka. MexaHu3m
BEHTWJSILIMM JIETKUX y NOTHL M MIIEKONUTAOIMUX. TpaHCHOpT BEUIECTB Y
Opranu3MoB. TpaHCIOPT BEHIECTB y KUBOTHBIX. KpoBeHOCHas cucrema u €€
OpraHsbl. KpoBeHocHasgs  cucrema  MO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpaIIeHusl. JBONIOIMOHHBIE  YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBI TMO3BOHOYHBIX XMBOTHBIX. BblaeneHune y opraHu3MoB. Beinenenue y
*KUBOTHBIX. COKpaTuTesbHble Bakyoau. Opransl BeigeneHus. CBsI3b MOJIOCTH Tela
C KPOBEHOCHOW W BBIIEIUTEIIBHON cucTeMamu. BbineineHne y MO03BOHOYHBIX
KUBOTHBIX. 3alIUTa Yy MHOTOKJIETOYHBIX KHUBOTHBIX. [lOKpoBBI U HX

IIPOU3BOJIHBIE.




PaznpaxuMocTh U perysanus y Opranu3mMoB. Pa3npa)kumMocTs y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PasznpaxumMocTs W peryisiliuss y MHOTOKJIETOYHBIX
pactenuii. PocToBble BeliecTBa U UX 3HAYEHUE.

HepBhas cucrema u pediexTopHas peryiasiusi Y MHOTOKJIETOUYHBIX KHUBOTHBIX.
HepBHas cuctema u e€ otnensl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOSHUSI HEPBHOM
CHUCTCMBbI Y ) KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm sl dh(EKTUBHON (DYHKIIMOHATBLHON
aHHOTaIUU T€HOMOB, TPaHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MHUKPOOPIraHU3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA

OpranusMm 4enoBeKa U €ro 340pOBbe

5.1

Opransl ¥ cUCTEMBI OPTaHOB uyenoBeka. OTAEbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pedunekropnas nyra. be3ycioBHbIE U yCIOBHBIC
pednexcel. ['ymopanbHass peryssius U SHAOKPUHHAs CHCTEMa >XUBOTHBIX H
yenoBeka. JKese3bl SHAOKPUHHOW CUCTEMBI U UX TOPMOHBI. [lelicTBuE TOPMOHOB.
B3auMocBsi3p HEpBHON W SHIOKPUHHOW cucTeM. [wumoTtamamo-runodusapHas

cucrema. Peduexc u pedaexropnas ayra. bezycioBHble u ycinoBHbIE pedieKchl

5.2

3ammra opranu3ma ot Oone3Heil. IMMyHHas cuctema uenoBeka. KineTounslii u
TYMOPaJIbHBIA MMMYHHUTET. BpoXAEHHBINM, NPUOOPETEHHBIN crenuduuecKuii
WMMYHUTET. Teopuss KJIOHaIbHO-CeNIeKTUBHOTO wuMMyHHTeTa  (I1.Dpnux,
®.M.beprer, C.Toneraa). BocnamuTenbHble OTBETHI OpraHu3MoB. Poib

BPOKIEHHOTO UMMYHHUTETA B Pa3BUTHUU CHCTEMHBIX 3a00JIeBaHUI

53

KpoBenochnas cucrema u e€ opranbl. Cepjie, KpOBEHOCHBIE COCYAbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepama u e€ peryssmus

5.4

Jpixanue yenoBeka. [uddy3us razoB yepe3 MOBEpXHOCTh KIETKU. J[pIxaTenbpHas
cucrema 4yeioBeka. JlpIxaTrenpHas NOBEPXHOCTh. Perynsums — AbIXaHUS.

JIpixarenbHbIe 00BEMBI

5.5

[MumeBaputenbHas cucrema uenoBeka. OTIENbl NHILEBAPUTETBLHOTO TpPaKTa.
[TumeBapuTenbHble  kKene3bl.  BHYTpUIIONOCTHOE M BHYTPHUKJIIETOYHOE

MUILEBAPEHUE

5.6

[TokpoBel M ux mnpousBogHble. Opransl BbiaeneHus. I[louku. CrtpoeHue u
¢dbyHnkunonnpoBanue HeppoHa. OUIbTpaIHs, CEKpElUs U 0OpaTHOE BCACHIBAHUE

KaK MEXaHU3MbI paboThI OpraHoB BeieneHus. OOpa3oBaHue MOYH Y YEJIOBEKa

5.7

ILBI/I)KGHI/IG yelloBeKa: MblIeuHas cucteMa. CKeJeTHBIC MbBIIIOBI X1 HUX pa60Ta.

CrtpoeHue u TUIIBI COEMHEHUST KOCTEN

Teopus 3Bomtonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomtonmonHass  Teopust Y.  JlapBuHa. Ilpennocwiiku — BO3HUKHOBEHUS

napBuHU3Ma. JKu3Hb 1 Hay4yHas nedatenbHocTh Y. JlapBuHa.




JiBmkymue cuiibl 3Boionuu BUJOB no Y. JlapBuHY (BBICOKash MHTEHCHUBHOCTH
pPa3sMHOXKEHHsI OpPraHM3MOB, HACJEJICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD).

Odopmnenne cunternyeckor teopuu sBomonuu (CTD). HelirpansHas teopus
sBomtoru. CoBpeMeHHast HBOJIOIMOHHAS OMOJIOTHs. 3HaYCHUE 3BOJIOIMOHHOMN

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPa

6.2

[Momymnsimust Kak dJeMeHTapHas eauHuia SBoMoNuH. COBpEeMEHHBIE METOIbI
OLIEHKH TEHETUYECKOro pa3sHooOpa3ust U CTPYKTYphl mnomynsuuil. V3meHenue
reHooHAa MOMYJISIIUM KaK »JIEMEHTapHOE 53BOJIOIUOHHOE SBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOnemeHTapHble (GaKTOpPHl (ABWKYIIME CHIIBI) O3BOJIONUU. MyTaluOHHBINA
nporiecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeiip reHoB — ciyuvaifHble
HEHANpPaBJIEHHbIE M3MEHEHUs 4YacToT ajulesnedl B momymsuusx. Oddekr
OCHOBATEJIA. Murpauum. N3osmsius MOMYJISAN: reorpaduyeckas
(mpocTpaHCTBeHHAas1), OHMoIornyecKast (pernpoayKTUBHAS).

EcrectBennplii  oTOOp — HampaBmsitouuid  (aktop  dBomonun.  Dopmbl
€CTECTBEHHOTO0  0TOOpa: JBWKYIIUHA, CTAOWJIM3UPYIOIINUNA, pPa3phIBAIOIINI
(mu3pynruBHbIi). [TonoBoit oToOp.

[IpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yjlbTaT  MHUKPOIBOJIOLIUU.
Bo3nukHOBeHME  TpHCMOCOOJNICHM y  opraHu3MoB.  Apomopdo3bpl U
uauoamantanuu. [IpuMepsl npucrnocobieHnuid y opranu3MoB. OTHOCUTEIIBHOCTD
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero «kpurepuum wu cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpOdBOIonMK. M3omsanus — xirodeBoit ¢aktop BumooOpaszoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHUSI: aJIONaTPUIECKOE (reorpaduueckoe),
CUMMATpUYecKkoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (IIOJIUILJIOUIU3AIINS,
ruOpuau3anys). JmurenbHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3msl HopMUPOBaHUS OHMOJIOTHYECKOTO PA3HOOOpa3usl.

Ponp 3BomtonMoHHON Onoioruu B pa3pabOTKE HAayYHBIX METOAOB COXpaHEHUs
Ooropa3zHooOpasusi. MUKpPOIBOJIONUS U KOIBOJIOLHS IMAPa3UTOB U UX XO3S5EB.
Mexanu3mbl HOpMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

Cc Hel

6.3

MGTOI[I:I HU3YUCHUS MAKPO3BOJIOIHWH. ITaneonTomorudyeckue MCTOAbI HN3YUCHUA
sBomtorun. [lepexomanbie GOpMBI U PUITOTEHETUIECKHUE PSIBI OPTaHU3MOB.
buoreorpaduueckue Metoasl n3yueHus sBoronuu. CpaBHeHue (Giiopsl U GayHb
MaTEepUKOB M OCTPOBOB. buoreorpapuueckue odiaactu 3eminn. Bugsl-sHaeMuku u
PEIUKTBHL.

DOMOpHUOIOTHYECKHE U CPaBHUTEIBHO-MOPQPOJOTUYECKHE METOAbl H3y4YEHUS




3BOJIIOIINH. I'eHeTndyeckne MexXaHU3MBI 3BOJIOOHMNW OHTOI'€HE3a U IIOABJICHUS
3BOJOIINMOHHBIX HOBIICCTB. I"'omonoruunsie n AHAJIOTUYHBIC OpraHbl.
Pynmumentapaple  opraHbl W aTaBU3MBL  MOJEKYISIpHO-TEHETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHE  METOIbl  HM3YYCHHS  DBOIIOIUH.
I'oMonoruunbeIe I€HHL. COBpeMeHHBIe MCTOABI IMMOCTPOCHUMA (bI/IJIOFGHeTI/I‘IeCKI/IX
JIePEBBEB.

XPOMOCOMHBIE MYTAITUH U BOJIOIHSI TECHOMOB.

O6mme 3akoHOMepHOCTH (TIpaBWia) 3BOIONMHA. HeoOpaTMMOCTh HBOIOIUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOIUN

6.4

Hayunple rHMmOTE3sl NPOUCXOXKIEHUS SKM3HM Ha 3emse. AOuWoreHes wu
naHcnepmus. JJoHaydHbIE MPEACTABICHUS O 3aPOKICHUU KU3ZHU (KPEAIMOHU3M).
['mnoTte3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ ONMPOBEPIKEHUE OIbITAMU
®. Pemu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxxneHue Ku3HU U
acTpOoOHOJIOTHS.

OcHoOBHBIE 3Talbl HEOpraHWYecKoW aBoitonuu. llnanerapHas (reonormueckas)
IBOMIONUS. XHMHYECKas JBOJIONMsSI. AOHOTEHHBI CHHTE3 OpPraHUYECKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumiepa u I'. Opu. OG6pa3oBanue
nosuMepoB U3 MoHoMepoB. KoanepBatHas runote3a A.M. Onapuna, rumnoresa
nepsuyHoro Oynbona JIx. XonneiHa, reHermueckas rumore3a . Mémrepa.
Pu6osumer (T. Yek) m runore3a «vmpa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Hctopusa 3emnn u meroapl e€ usydeHus. Vckomaemble opraHM4ecKHe OCTaTKH.
I'eoxpononorust u e€ Meronasl. OTHOCHUTENBHAS U a0CONIOTHAST T€OXPOHOJOTHSL.
I'eoxpoHonornyueckas 1mKasa: 0HbL, Apbl, HEPUOJIBL, FTTOXH.

HavaneHele 3Tanbel opranndeckoil 3poarounu. [losiBieHne m 3BOMIONUS NEPBBIX
KIETOK. OBOJIONHS MeTa0onu3Ma. BO3HHKHOBEHHE TMEPBBIX OKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKHM KaK aHaJIoT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapUOTHI.

[TpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBONIOIMOHHOE TMPOUCXOKICHUE
BUpycOB. IIpoucxox/ieHHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX TPYNI MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl ABOJIONMHA BBICIIUX pacTeHuil. OCHOBHBIE apoMopho3bl
pactrenuii. Bpixon pactenuit Ha cymry. [losBieHue CHoOpoBBIX pacTEHUM U
3aBoeBaHue uMH cymu. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHbBIE DTallbl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xx0op/10BbI€ KUBOTHBIE. JKU3HB B BO/IE. DBOJIOLMS MO3BOHOYHBIX.

[Tpoucxoxaenune ampubmii 1 pentwinii. [IpoucxoxxaeHne MICKOMUTAIOMUX U




ntun. [lpuamun kxmodeBoro apomopdo3a. OcBoeHue OECIO3BOHOYHBIMU H
IMO3BOHOYHBIMHU KUBOTHBIMU CYIIH.

PazBuTue xu3HM Ha 3emiie IO 3paM U MEepUoJaM: apxeH, MPoTepo30id, MaIeo30u,
Me30301, KaiHO30M. OOmas XapakKTEepUCTHKAa KIUMaTa H TEO0JOTHYECKUX
nporieccoB. [losiBIeHUE U paclBET XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHUE:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — 3KOJOTHYECKHE KPHU3UCHl mpouuioro. [lpuyuHbl u
CIEACTBUSI MACCOBBIX BbIMUpPAHUH. COBPEMEHHBIM AKOJOTMYECKHI KPHU3UC, €O

0COOEHHOCTH

6.5

Paznenst w 3agaum anTpomosiorud. Metonbl aHTpononorud. CTaHOBIEHUE
MPEACTABICHUH O MPOUCXOKACHUH YenoBeka. COBpEeMEHHbIE HAYUHbIE TEOPUH.
CxoacTBO 4yenoBeKa C KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHUE YEIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YeJNOBEKA C  JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (hU3M0IOT0-OMOXUMUYECKHE,
noBegeH4Yeckrue. OTINYUS YelIOBeKa OT KUBOTHBIX. [IpsIMOX0XkKI€HHE U KOMIUIEKC
CBA3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPON CUTHAJILHON
CUCTEMBI.

JIBmokymue cuibl ((pakToOpbl) aHTPOIMOTeHe3a: OMOJOTHYECKHE, COIHATbHBIC.
CooTHoIIeHnEe OMOJIOTHYECKHUX M COIUANTBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.
OCHOBHBIE CTaIUH aHTPONOreHe3a. ABCTPATONUTEKN — IBYHOTHE MPEAKHU JIIOAEH.
UenoBek  ymenblii, TE€pBbIE HM3TFOTOBJIEHUS oOpyaud Tpyaa. Yenosek
OpSIMOXOAAIIMA M TEpBBIM BBIXOA JoAel 3a mpenensl Adpuku. Yemosek
reiiienp0epreckuii — oOmUi NpeqoK HEaHAePTATbCKOTO YelIOBEKa U YelIOBEKa
pasymHoro. YenoBek HeaHIEPTATbCKUM KaK BHJ JIIOJAEH XOJOJHOrO KiuWMara.
UenoBek pa3yMHbIA COBPEMEHHOTO THIIA, JIEHUCOBCKUU YEIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenamu AQpukm.

DOBOJIIOLUSL COBPEMEHHOTO 4YeNoBeKa. ECTECTBEHHBIM OTOOpP B MOMYJSALUAX
yenoBeka. MyTalmoHHBIA Tiporiece U noauMopdusm. [lomynsiinoHHbIE BOIHBI,
npeid reHoB, Murpanus u «3h(exT ocHOBATENs» B MOMYJISAIUSIX COBPEMEHHOTO
YeJIoBeKa.

UYenoseueckue pacel. Ilonstue o pace. bonbmmume pacel:  eBporeougHas
(eBpa3uiickasi), aBCTpajO-HErpoWgHAs  (PKBATOpHUAJIbHASs),  MOHTOJIOMIHAS
(a3maTcko-aMepuKaHcKas). Bpemss u myTu pacceieHHsl uyelgoBeKa MO IUIaHETe.
EnunctBo  yenoBeueckux pac. HayuHas  HeCOCTOSITENBHOCTH — pacu3Ma.
[TprcmocoONeHHOCTh YeNOBEKa K Pa3HBIM YCIOBHUSM OKPYXAIOMIEH Cpebl.
Brmussane reorpaduueckoit cpenst u  apeiida TEHOB Ha MOPQOJIOTHIO U

(hbU3MOSIOTHIO YeIIOBEKa

DKOCHUCTEMBI U TIPUCYILINE UM 3aKOHOMEPHOCTH




7.1

Paznensl u 3anaun sxosnoruu. CBsi3b 3KOJOTUHU C APYTUMH HAyKaMHU.
Metoner skonoruu. lloneBeie HaOMIOAEHUS. DKCHEPUMEHTHI B  DKOJIOTHUHU:
NpUPOAHbIE U JiabopaTopHble. MojenupoBaHue B 3KOJOTUU. MOHUTOPHUHT

OKPY’KaIOIIEH Cpebl: TOKATbHBIN, pETHOHAIBHBIN U TJI00ATBHBIN

7.2

Dxonorudeckue (GakTopel W 3aKOHOMEPHOCTH X JnedctBus. Kiaccudukarus
AKOJIOTUYECKHX (PAKTOpOB: aOMOTHYECKHE, OWOTHYECKHE, aHTPOIIOTCHHBIC.
OOmue 3aKOHOMEPHOCTH JEHCTBHS 3KOJIOrndyeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIubux). TonepantHOCTh. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OpPTraHU3MBI.

AbGuoTtndeckue ¢daktopbel. CBET Kak sKojoruueckuii (axrop. JleicTBue pa3sHbIX
Y4acTKOB COJIHEUHOTO CIEKTpa Ha OpraHu3Mbl. OKOJIOIMYECKHE TPYIIIBI
pacTeHUil M JKMBOTHBIX II0 OTHOLIEHHMIO K cBeTy. CHrHaimbHas pojb CBETa.
DOoTONEPUOAU3M.

TemmepaTypa kak »dkosorudeckuid Qakrop. JlelictBue TemmepaTypsl Ha
opranusmsl. [IoMKMUIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak 9konormueckwii  (axtop. IIpucmocobneHust pacteHuil K
noJyiepKaHuto BogHoro Oamanca. Kmaccudukarust pacTeHHid MO OTHOIICHUIO K
BoJie. [Ipucnocobaenus >KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXKHMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JyILIHAs, IOYBEHHAas,
ryOWHHas  TMOANOYBEHHAs, BHYTPUOpPraHu3MeHHas. DOU3NKO-XMMHUYECKHE
0CcOOEHHOCTH cpel Oo0HuTaHus OpraHu3MoB. llpucrocoOneHusi OpraHu3MOB K
KM3HH B Pa3HBIX Cpeax.

buonoruueckue putmbl. BHeninue u BHyTpeHHHE pUTMbL. CyTOUHBIE U TOJIUYHBIE
putMbl. [IpHcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCJIOBHIMA
KHU3HH.

Kuznennsie Gopmbl opranu3moB. [loHsTHe o *u3HeHHOU (opme. KuzHeHHBIE
(dbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJETHHE TPAaBbl,
oJlHOJIeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI JKUBOTHBIX: THAPOOHOHTHI, T€OOHOHTHI,
a3poOHoHTHI. OCOOEHHOCTH CTPOSHHS U 00pasa )KU3HH.

buotnueckne ¢akropbl. Buasl OMOTHYECKHX B3aMMOJCHCTBHUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOU03 U ero ¢opmel. [lapazutusm, koomepausi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3anMoOJIeiicTBUS  (Tomuueckue, (Qopudeckue, (Habpuueckue). 3HAUCHUE
OMOTHYECKMX B3aMMOJEHCTBHI JUIS CYIIECTBOBAaHUS OPraHU3MOB B cpeje

oOutanus. [I[puHIIUI KOHKYPEHTHOT'O UCKITIOYECHHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU momynsnuu. llomynsmus kak Ouonoruueckas

cuctemMa. Poiib HEOTHOPOAHOCTU Cpeibl, PU3HUECKUX 0aphepoB U OCOOEHHOCTEH




OuoJIOTUU BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPBI HMOIYJISIUI.
OcCHOBHBIE TMOKa3aTeNN MOMYJALHMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHAas M
IIOJIOBAst CTPYKTypa, pOKIAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTS,
MUTpaLUL.

OKkojorudeckas CTpykrypa mnonyiasinuu. OIeHKa YHCIEHHOCTH IOMYJIALNU.
JluHaMuKa nOmymsauuu U e€ peryisilius. bUoTH4ecKud NMoTeHUuan MOITyJISLUN.
MonenupoBanue IOUHAMMKM —NONyiasnud. KpuBble pocTa  YHMCIEHHOCTH
nonyinsiuuu. Kpuble BbDKMBaHMS. Perymnsanus 4MCICHHOCTH IMOMYJISLUH: pOJIb
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJOB (r- u K-cTparerun).

[TonssiTue 00 »SKoNOrMYECKOW Hume BUAa. Mectoobutanue. MHoOroMepHas
Mojenb 3Kkojorndeckod Humm Jx.M. XarunmHcona. Pa3mepsl 3KOJOTHMYECKOH
Huuy. [loTeHnnanbHas U peain30BaHHAs HULIH.

Bun xak cucrema mnonynasuuid. Apeanbl BUIOB. BuIbl M HMX JKU3HEHHBIE
CTpaTerMu.  3aKOHOMEPHOCTH  TIOBEJEHUS WM  MWUIpalMid  KMBOTHBIX.

buonornueckne nHBa3zun YY>KXCPOOHBIX BUI0B

7.4

CoobOmectBa opranu3moB. buomneHo3 u ero crpykrypa. CBs3u MeXIy
opranm3MamMu B OWOIlEHO3e. DKocHcTeMa Kak OTKpbiTas cuctema (A.J[x.
Tencnu). OyHKIHOHATBHBIE OJIOKM OPTaHM3MOB B JKOCHUCTEME: IPOAYIECHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHU. Tpoduyeckue Lenu U CeTH.
AbGuoTtnveckue 010ku dKkocucteM. [1ouBel M MBI B 3KOCHCTeMaX. Kpyrosopor
BEILIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TOKa3aTeNM IKOCUCTEMbI. buomMacca u mpoayKuus. DKOJIOTHUECKUE
MUPaMHJIbI YUCEN, OOMACChl U SHEPTHH.

HanpaBneHnnbsle 3aKkoHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM M WX TMPUYUHBL. AHTPONOTE€HHBbIE BO3ACHCTBUS Ha
cykueccun. KnmnMakcHoe coolmiectBo. bruopaznooOpasue v MmoHOTa KpyroBOpoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupogubie SKOCHCTEMBI. AHTPOINOTE€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMA.
ArpotieHo3. Paznuums Mexxay aHTPOIIOT€HHBIMU U IIPUPOJIHBIMU SKOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas ¢iopa u
¢ayna. CuHaHTpOomHM3anus TOpoACKol ¢dayHbl. bromornueckoe u X03sHCTBEHHOE
3HaYEHUE arpo’KOCHCTEM M ypOO3KocHUCTeM. 3aKOHOMEPHOCTU (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCUCTEMAX.

[IepeHoc sHEpruM U BELWIECTB MEXIAY CMEKHBIMH 3KOCUCTEMAMHU. Y CTOMYUBOCTH
OpraHU3MOB, TMOMYJSIMMA H 3KOCHUCTEM B YCIOBHSX €CTECTBEHHBIX U

AHTPOINOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmennmanerapHas o0ojouka 3emid, TA€ CYIIECTBYET WU




cyliecTBoBana X Hu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6mactu
6uocdeps u e€ coctan. KuBoe BeriectBo 6Mochepsl U ero PyHKIUH.
3akoHOMEpHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
I00aNbHOM  JKOocHCTeMBbl.  JluHamMuueckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemiecTB M OHOT€OXMMHYECKHE IMKJIbI (yryiepoa, a3oTa).
PurmuuHOCTS siBNEHU B Onocdepe.

3onanbHOCTh OMocheprl. [lonsarrne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIpA,
XBOWHBIC Jieca, CMEIIAaHHBIE W IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
NYCTBIHHM, TPONMHUYECKHE Jieca, BBICOKOTOPhs. KimMMaT, pacTHTENbHBIN U
KUBOTHBI MUp OMOMOB CYILIH.

CtpykTypa U (QYHKIHS XUBBIX CHCTEM, OIIEHKAa MX PECYpCHOrO TMOTEHIMAIa U

onocdepHbIX HYHKIIUHA

7.6

DKOJIOTHYECKUE KPU3KCHl U UX MPUYHHBL Bo3meiicTBue vemoBeka Ha Ouocdepy.
3arpsi3HEeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3yXa. 3arps3HEHUE BOAHOU CpPEJIbl.
Oxpana BOAHBIX pecypcoB. PazpymieHue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimnmara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA W KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE MPUHIIMIBI OXPaHbl MPUPOIBI.
Kpacupie kamru. Ocobo oxpansiembie mpupoanbie Tteppuropun (OOIIT).
Boranmnueckue caabl ¥ 300J0THYECKHE TTAPKH.

OcHOBHbIE TPHUHIMIIBI YCTOHYMBOIO Ppa3BUTHSI UYEJIOBEUECTBA U TMPHUPOIBL.
PanmonansHOe  TPUPONOMOIB30BAHUE W COXpPaHEHHE  OHMOJIOTHYECKOTO

paszHooOpa3us 3eMiau




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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