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MNOACHUTEJIBHASA 3AININCKA

[Iporpamma mo ydebHomy mnpenmetry "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpeaHero ooOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe deneparbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit deaepanumny,
®I'OC COO, Konnenuuu mnpenonaBanus ydeOHOro mnpeamera «buomorus» u
OCHOBHBIX TOJIOKEHUM (PeepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYyeonsiii npeamer «buonorus» yriayOnéHHoro ypoBHs uzydenus (10-11
KJIACChl) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHOUN obsiactu «EcTecTBEeHHO-
HayuHble mpeamets». CormacHo mnonoxkeHusMm DPIOC COO mpoduibHBIE
y4eOHbIe TpeIMEeThl, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepeHnpanii  oOydeHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS W
PU3BaHBl OOCCIEYHUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM, CpPEIHUM
o0muM, cperHuM TpodecCHOHaTBLHBIM U BEICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTUX Y4YeOHBIX TMPEJAMETOB [OJDKEH OBITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/a4, CBSI3aHHBIX C TpodopHeHTAIMe OO0yYalolUXCsd M CTUMYJIUPOBAHUEM
MHTEpPECAa K KOHKPETHOM O0JIACTM HAyYHOI'O 3HaHHWS, CBA3aHHOIO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yuyebnomy mnpeamety "buonorus" maér mpencraBieHue O
Henu M 3ajadax M3ydeHusi yuyeOHoro mnpenmera «buonorus» Ha yriyOn€éHHOM
YPOBHE, ompeeseT o0s3aTenbHoe (MHBapUaHTHOE) TPEAMETHOE COACPIKaHUE, €ro
CTPYKTYPUPOBAHHME 1O Ppa3fesaM U TeMaM, paclpeiesieHHe 10 Kiaccam,
PEKOMEHyeT TOCIEOBATEIbHOCTh M3yUYCHUS Y4YEeOHOTrOo MaTepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3ed, JIOTUKH Y4eOHOro mpoliecca,
BO3pPaCTHBIX OcCOOEHHOCTel oOyuwaromuxcsi. B mnporpamme mno Ouoioruu
peanu3oBaH MNPUHIUIT MPEEMCTBEHHOCTH C HM3yYCHUEM OHOJIOTUM Ha YPOBHE
OCHOBHOro  oOmero oOpasoBaHus, Onarogaps 4eMy MOpOCMaTpUBAETCS
HANPaBJICHHOCTh HA  MOCJEAYIOIIee pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OpUEHTHUPOBAaHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJOTMYECKOTO MBIIUICHUS, MPEICTABICHUNH O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyXarolied mnpupoaHoit cpene. B
nporpaMme 1o OHMOJOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMmera
«buonorusiy B peanmmzanuu  TpeboBanuit DPI'OC COO K mnIaHUPYEMbIM
JUYHOCTHBIM, METANpPEJAMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOydYeHHUS U B
(GbOpMHpPOBAaHWM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBPHOW  JIEATEILHOCTH
oOydaromuxcsi M0 OCBOCHHUIO COJEpXKaHUS OWOJIOrMYecKOro o0pa3oBaHMA Ha
YPOBHE CPEJHETO 0011Iero 00pa3oBaHuUs.

VYyebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero olmiero oopasoBaHus
3aBepiiaeT OuoJIorMueckoe oO0pa3oBaHME B IIKOJE W OPUEHTHPOBAH Ha



paciidpeHre U yriyOJjeHue 3HaHUM OOy4aroumuxcs O >KMBOM HPHUpOJIE, OCHOBAX
MOJIEKYJIIPDHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHUU Ppa3BUTHS,
TeHETUKH, CEICKINHN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzydyenne yueOHOro mnpeamera «buomorus» Ha yriayOGleHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOIYyYEHUIO
Ouojormyeckoro  oOpa3oBaHMs B By3aX W OpraHW3alUsX  CPEIHEro
npodeccuonanbHoro obpa3zoBanus. OCHOBY €0 COACPKAHMSI COCTABIISIET CHCTEMA
OMOJIOTMYECKUX  3HAHWW, TMIOJYYCHHBIX TPU H3YYCHHH  OOyYaIOIUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX pa3JesioB OMOJIOTMHA Ha YPOBHE OCHOBHOI'O
obmiero obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS TOJNYYarOT pa3BUTHE. Tak,
pacHIMpeHbl U YriayOsjeHbl OHOJOTWYECKUE 3HAHUS O PACTEHUSX, >KHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YeIOBEKa, OOIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS MTPUKIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI JUIS MOCIETYIOIIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, TOTYYCHHBIMH OOYYAIOIIUMUCSA TPU H3YYCHUU
($u3KMKU, XUMHUH, Teorpaduu 1 MaTEMATUKH.

Crpyktypa mporpamMmmbl 1o ydeOHOMY mpeamery "buonorua" oTpaxkaer
CHUCTEMHO-YPOBHEBBIH M 3BOJIOUMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTePHBIE JJIs )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3alliy, YBOJIOINNNA OPTaHUYECKOT0 MHpa Ha 3emiie,
COXpaHEHUs1 OHMOJIOTMYECKOro pa3HooOpasusi I1aHeTel. Tak, B 10 kiacce
U3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIIOTMHU U
OMOJIOTUN PA3BUTUS, TEHETUKU W CEJICKIMU, OMOTEXHOJOTUU W CUHTETUYECKOM
OUOJIOTHH, AKTYyaJIM3UPYIOTCS 3HAHUS OO0y4aloUIMxcs Mo OOTaHWKE, 300JI0THUH,
aHaToMuu, Qusnonoruu uenoBeka. B 11 kmacce u3ydaroTCs 3BONIIOIMOHHOE
y4eHHue, OCHOBBI HKOJIOTHH U yueHHUe 0 buocdepe.

VYyebuniii mnpeamer «buonorus» mpuszBaH  00ecmeuUTh  OCBOEHHUE
0o0y4JaronMMucss OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UACH, MPUHIIUIIOB U MPABUI,
JIeXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOPAa3sMH M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, TOIYJIAINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH, MPUKIIAIHBIX aCTIEKTaX OMOJIOTMYeCKUX 3HaHui. J[is
pa3BUTHS W TOJJCPKAHUS HHTEpeca OOydarolmmxcs K OWONOTMH Hapsgy Co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPXKAHUH MPOTPaMMbI
1o OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHHUS W Pa3BUTHUSA
TOM WM HWHOW 00JlacTh OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeHBIX
YUEHBIX B PEIICHUE BAKHEHUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



Lenb nzyuenus yuebHoro npeamera «buonorus» Ha yriayO0iaEHHOM ypOBHE —
OBJIaJIcHME  OOYyYarolUMMHUCS  3HAHUAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHON
OpraHM3allii JKUBBIX CHCTEM pa3HOTO paHra W MOPHOOpEeTEeHHE YMEHUU
UCTIOJb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMWU MHTEpEca K OMpENeTEHHON o0nacTu
npo(ecCHOHaNbHON NIeATeTLHOCTH, CBSI3aHHOW C OHOJIOTHEHW, WM K BBIOOpPY
y4eOHOro 3aBeIEHUs I IPOJOJIKEHHSI OMOJIOTMYECKOT0 00pa30BaHuUs.

JoctiwxkeHue uenu u3ydyeHus yuyeOHoro nmnpeamera «buomorus» Ha
yriyOJn€HHOM YpOBHE 00€CIIEUMBAETCS PEUIEHUEM CIEYIOLIUX 3a0a4:

OCBOCHHE O00YYaIONUMHUCA CUCTEMbI OMOJIOTHYECKUX 3HAHHWM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBUJIaX, COCTABJISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOCHUHU, MHOIroo0pa3uvi M OCOOCHHOCTSIX OWOJOTMYECKUX CHUCTEeM (KJIETKa,
OpraHm3M, MOMyJISALKs, BUJ, ONOTeoIeH03, Onocdepa); 0 BELAAIOIIMXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HaKOMJIEHHE OO0Yy4aroUuMxcs C METOAAMM IO3HAHUS JKUBOM INPUPOBL:
UCCJIEIOBATEIbCKUMHU  METOJaMU  OMOJIOTUYECKMX HayK (MOJIEKYJSIpHOU U
KJIETOYHOM OMOJIOTMH, SMOPHOJOTMU U OWOJIOTMHM pa3BUTHUS, TE€HETUKU U
CeJIeKIIMM, OWOTEXHOJOTUM U CHHTETUYECKOW OWOJIOTMH, TaJeOHTOJIOTHUH,
JKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIBHOTO  IMPOBEJIEHUS  OMOJOTHYECKHX
UCCIIEIOBaHUA B JlabopaTopuu U B IMpupoae (HAOIIOAEHHE, W3MEPEHUE,
AKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIAJICHHE OOYyYalOIIMMHUCA YMEHUSIMU: CaMOCTOSITEIbBHO  HAXOJUTh,
aHAJIM3UPOBATh U MCIOJIb30BaTh OMOJOTHYECKYIO HH(OPMALMIO; MOJb30BATHCSA
OMOJIOrMYECKON TEPMHMHOJIOTMEM U CHUMBOJIMKOW; YCTAaHaBIMBAaTh CBA3b MEXIY
pa3BUTHEM OHOJOTUU U COIHMAIBHO-)KOHOMHYECKHUMHU U  SKOJOTHYECKHUMH
npoOjeMaMu 4YeJOBEYECTBA; OLIEHMBATh MOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOIIEHUIO K OKPY)KAIOIIeH MPUPOTHON Cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3JI0POBBI0  OKPY)KAIOIIUX  JIFOJICH; OOOCHOBBIBAaTh U COOJIONATh  MEPHI
npopUIaKTUKN MHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUila MOBEACHUS B MPUPOJE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KM3HENEATENbHOCTH B UPE3BbIYANHHBIX
CUTyallusiX TMPUPOJHOTO W TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIE HayUHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BuTHE y 00y4YarolMXCsl HUHTEUIEKTYaJIbHbIX U TBOPYECKUX CIOCOOHOCTEM
B TIPOIECCe 3HAKOMCTBA C BBIJAIOIIMMHUCA OTKPBITUSIMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOJeMaMH, METOAOJOruen
OHOJIOTUYECKOTO UCCIIEIOBAHMS, MIPOBECHHUS AKCMEPUMEHTATbHBIX
UCCIIEIOBAHUM, pelIeHUs] OMOJIOTMYECKUX 3a/1a4, MOJEIMPOBAHUS OMOJIOTHYECKIX
O0OBEKTOB U MPOLIECCOB;



BOCITUTAHUE Y 00YyYaIOMMXCs [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOE B
1IEJIOM U K OTJICIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
TCHETUYECKOW TPaMOTHOCTH, OOIIeH KyJIbTypbl TIIOBEICHUS B TPHUPOJIE;
WHTETPAIlUN €CTeCTBCHHO-HAYYHbBIX 3HAHUM;

npuoOpeTeHre  OO0ydYalIMMHCS  KOMIIETEHTHOCTH B PAIlOHAIHLHOM
IPUPOAOIONAL30BaHUN (COOMIO/IEHNE TpaBUJl TOBEICHUS B MPHUPOJIE, OXPaHbl
BUJIOB, SKOCHUCTEM, OHMOCc(hephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI M 3/I0POBBS
OKpyXarolmux Joaer  (coOmoaeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUI,
obOecrieueHrne OE30MACHOCTH JKU3HEACSITCIIBHOCTA B UPE3BBIYAMHBIX CHUTYAIIHSIX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHUE  YCIOBUM  JUII  OCO3HAHHOTO  BBIOOpa  OOyYarOIIMMUCS
VH]IUBUTy aJIbHOU oOpa3oBaTeabHOMN TPAaCKTOPHH, crocoOCTByOIEH
MOCIIEAyIoIeMy TPO(EeCCHOHATFHOMY CaMOOTIPECIICHHIO, B COOTBETCTBUH C
WHIMBUYJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PErHOHA.

OO61iee ynca0 YacoB, OTBEJACHHBIX HA U3yYeHHE OMOJIOTHMU Ha yTiyOJIEeHHOM
ypOBHE cpenHero oobiero odpazoBanusi, coctasisier 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEJEIO).

Ot6op opraHu3anOHHBIX (OPM, METOJIOB M CPEACTB OOyYEeHHS OHOJIOTHH
OCYILIECTBJISIETCS ¢ YYETOM cHenu@UKU €ro COoJEp)KaHHWs W HANpaBIEHHOCTH Ha
NPOJIOJDKEHNE OMOJOTHYECKOTO0 00pa3oBaHMs B OpraHU3AIUsAX  CPEIHETO
po(eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s3aTenbHBIM yCIIOBUEM MPU 00yUeHUN OMOJIOTHH Ha YTIyOlIEHHOM YPOBHE
SBIIAETCS TPOBEJIEHHWE JTAa0OpPaTOPHBIX M MpakTH4eckux padoT. Taxxke yuactue
00y4Jaronuxcsi B BBIMOJHEHUU TPOSKTHBIX M YYEOHO-MCCIICI0BATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMpEICISIETCS YYUTEJIeM Ha OCHOBE  HMCIOIIHUXCS
MaTePHATbHO-TEXHHYECKNX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBU.



COJEPXAHME OBYUYEHUA
10 KIIACC

Copnepxxanue mporpamMMmsbl, BBIIEICHHOE KYpcu8oM, HE BXOAUT B MPOBEPKY
rocyJ1lapcTBeHHOU utoropou arrecrauu (I'MA).

Tema 1. buosiorusi Kak HayKka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. Kparkas uctopus pa3BUTHS
ovosoruu.  buojmornueckue HayKd W H3ydyaeMble ~HMH  IPOOJIEMBI.
dyHaaMeHTadbHbIE, NPUKIATHBIE W TOHUCKOBBIE HAy4HBIE HCCIEIOBAHUS B
ouosoruu.

3HaueHue OMOJOTMU B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. [Ipodeccun, cBsizanHbie ¢ Ouosjorueil. 3HaueHUe OHUOJOTUHM B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIAUILIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPaHE NPUPOJIBI.

JdemoncTpanuu

[Toptpets: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. 11aBnos, 1. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsi3b OWONIOTMH C JIpYyruMu Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEMbI U UX U3Y4YeHHUE

XKuBble cucTeMBbl Kak HpeaMer u3zydeHus Ouonoruu. CBOMCTBA KUBBIX
CHCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTh M LEJIOCTHOCTb,
CIOKHOCTh U YIOPSAOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTb, CamMOOpraHU3alus,
CaMOBOCIIPOU3BENEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE.

YpOBHHM OpraHM3ali KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIECTOYHBIH,
TKQHEBBLIN, OpTraHU3MEHHBIN, MOMYJISLIMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(bnoreoneHoTHyeckmii), OmochepHbiii. IIporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KUBOTO. KM3Hb Kak ¢opMa CyIIECTBOBAHUS
Marepuu. Hayku, nzyyaromine KxuBble CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3ydenune xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. HaOmroneHnwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIMsA, MeTaaHanus. [lonarue o 3aBucuMon u
HE3aBUCMMOW TniepeMeHHOW. [lnanmpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormdeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOITYYEHHBIX
pe3ynbTatoB. [IpuumHBl WCKak€HUs pe3ynbTAaTOB J3KcrnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu



Tabmumbslt w cxembl: «OCHOBHbIE TpPU3HAKU JKU3HW», «buonorunueckue
cucreMbl», «CBOHCTBa KMUBOM MaTepuw», «YPOBHU OpPraHU3ALMM KUBOU
npuponp», «CTpoeHHe MXWUBOTHOW KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUYECKOTO opraHu3May, «buoreonenos», «buochepa», «Metoas
U3YYEHUS )KUBOU MPUPOJIBI».

O6opynoBanue:  naboparopHoe  0o0OpyAOBaHHWE 1S TPOBEAEHUS
HAOJII0ICHUM, U3MEPEHHI, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcrnonp30oBaHue pa3aUYHBIX METOAOB IPH
U3YYEHUH KUBBIX CUCTEM.

Tema 3. buosorust KIeTKu

Knetka — CTpykTypHO-QYHKIMOHaNbHas e€IWHULA KuUBoro. Mcropus
OoTKpbITUSA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOYHOU
TEOPUH.

MeToapl  MOJIEKYJISIpHOM M KIETOYHOW  OMOJOTMM:  MHMKPOCKOIIMS,
xpoMmarorpadusi, 3mekTpodopes, METol MEYEeHBIX aTOMOB, AU(epeHIIuaIbHOE
HEHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKcupo8anHvlx
Ka1emok. DIEeKTpoHHas MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

[Toptpersr: P. I'yk, A. JleBenryk, T. IlIBann, M. lllneiinen, P. Bupxos, K. M.
bap.

Tabmuubr u cxembl: «CBETOBONH MHKPOCKOT, «DIEKTPOHHBI MHKPOCKOID,
«HMcTopus pa3BUTHsI METOJOB MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOINpENnapaThl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTnueckas padora «M3yyeHue METONOB KJIETOYHOM OHONOruu
(xpomarorpadusi, saextpodopes, auddepeHuaIbHOe EHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHAYECKAN COCTAaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIJIEMEHTHI.
Boga n e€ ponap Kak pacTBOPUTENS, PEAreHTa, y4acTHe B CTPYKTypPHpPOBAaHUU
KJIETKH, TEIUIOpErysauuu. MuHepaabHble BEIIECTBA KIETKH, MX OMOJIOrHYecKas
poJib. PoJsib KATHOHOB M AaHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKA. buonormyeckue mnoiauMmepsl. benku.
AMMHOKHCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OelkoBOi Mojekyisl. [lepBuunas
CTpyKTypa Oeika, NenTHAHas CBsA3b. BTopuyHas, TpeTU4Has, 4YeTBEPTHYHAs
cTpykTypbl. Jlenatypanus. CsoiictBa OenkoB. Knaccuduxamuss — Oenkos.
buonornyeckue pynkuuu 0enkoB. /Ipuonui.



YrneBoasl. MoHOCaxapuapl, IUCaXapyibl, OJIMTOCaXapuabl U MOJIUCAXAPUIBIL.
O6mmit mmaH cTpoeHHss W (UBMKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue pyHKIIMU yTiI€eBOIOB.

Jlumunet. T'uapodunsHo-ruapodoOHbIe cBoMicTBa. Kimaccudukamnmst munuaos.
Tpurnunepunbl, ¢GocPomunuasl, BOCKH, cTepounbl. buonormdeckue ¢GyHKINAN
aunuaoB. OOmme CBONCTBAa OMOIOTMYECKIX MEMOpaH — TEKy4eCThb, CIIOCOOHOCTH K
CaMO03aMbIKaHHIO, OTYIPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK um PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanun xomruiementapuoctu. lIpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxxaenue u ouonornueckue Gpynkuuu JIHK.
Bunel PHK. ®ynkuuu PHK B kieTke.

Crpoenue monekysibl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonornueckue ¢pynkiuu ATD. BoccraHoBIEHHbIE TEPEHOCYNKH, UX (PYHKIIHH B
Kietke. [pyeue nykaneozuompugocpamer (HT®P). CexBenupopanue JHK.
Memoouvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpyktypHast OUOJIOTHSI: OMOXUMHYECKUE U OMO(U3NYECKUE UCCIEIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OMOMOJeKkyn. Moodenuposanue
CMpYKmypol U QYHKYULl OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
Op2anHuyecKull CUHme3 OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JdeMoHcTpanuu

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

Junarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoguueckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHue MOJeKyybl BOAbD», «BemectBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBON MOJIEKYJb», «CTpOCHHUE MOJIEKYIT
yriieBonoB», «CTpoeHne MoJieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBI»,
«Crtpoenue Mosnekysibl ATOy.

O6opynoBanue: XUuMHYECKas ocyZa U 000pyA0BaHHE.

JladbopaTopHnasi padora «O0HapykeHHE OEJIKOB C MOMOIIbI KaU€CTBEHHbBIX
peaKIui».

JlabopaTtopnass  pabora  «MccrmemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUN KICTKH

Tumbel KIETOK: 3yKapuoTHueckas U Mpokapuotuyeckas. CTpyKTypHO-
(GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapruoTHIecKoi kieTku. Kiierounas crenka 6akTepuii u apxei.
Oc0OEHHOCTH CTPOEHHUSI TeTepOTPOPHOW U aBTOTPO(HON MPOKAPUOTUYECKHUX
KJIETOK. MecTO U poJib MPOKapHoOT B OMOLIEHO3aX.

Crpoenue u (YHKIIMOHUPOBAHHE AYKapUOTHUECKON KIICTKH.
[nazmatuueckass wmemOpana (mazmanemma). CTpykTypa —IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHcroOpT BelecTB depe3 IIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(nuddysusi, obneruénnas auddysus), aKTUBHBIM (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). Ilomynponunaemocts MeMOpanbl. PabGorta HaTpuii-
KaJMeBOro Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTto3. Dk3ouuTto3. Kierounas
crenka. CTpykTypa u QyHKIIMHM KJIETOYHON CTEHKU PACTEHU, TPHOOB.

Hurormazma. [urozons. Lutockener. [IBuxkenue nuroriazMbel. OpraHouabl
kiaeTku. OpHomMeMOpaHHBIE OpPraHOWIBl KIETKU: JHAOIUIa3MaTHUecKas CeTh
(OIIC), anmapart I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKIHMH. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPTraHOWIOB KiIeTKH. CTpoeHHEe TpaHyIsIpHOTO PETHUKYIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHIOMIIA3MATHYECKUN
petukynyMm. CekperopHad QpyHkuus anmapata ['onbmxu. Moougurkayus benxkos 6
annapame [onvoocu. Copmuposka 6enxos 6 annapame I onvoicu. TpaHCTOPT
BEIIECTB B KJIETKE. Bakyosm pacturenbHbIX KieTOK. Kitetounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOWJABI  KJIETKH:  MHUTOXOHJAPUHU,  IUIACTHUJIBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIMHM MUTOXOHIpUU W 1iactui. llepBuunele,
BTOPUYHBIE W  CJOXHBIE  TUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKAPHOT.
X0pOIUIaCThl, XPOMOILIACTHI, IEHKOIIJIACTHI BHICIITUX PACTEHUH.

HememOpanubie opraHouasl kineTku CTpoeHue u GyHKIMKU HeMEeMOpaHHBIX
OpraHoOU OB KIIETKH. Pubocomsl. IIpomesxcymounvie Qunamenmei.
MuxkpodunameHTsl. Axkmunosvie Muxpoguiamenmol. MBIIIEUHBIE  KIIETKH.
Axmunosvie KOMHOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyOouku. KineTouHbrit
neHtp. CrpoeHwe U JBUKEHUE JKITYTHMKOB H pecHUYEK. MHUKpOTpyOOUKH
nuTomiasmel. LlenTpuons. benxu, accoyuuposanmvie ¢ MUKpopuiameHmamu u
mukpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka sipa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuuu. Snepubiii O0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pacHoIOKEHHUE
XpOMOCOM B HWHTEppa3HOM slpe. Iyxpomamur u eemepoxpomamun. benaxu
XpOMaTuHa — THUCTOHBI. /Jlumamuxa sdepHnou 00010YKu 6 Mmumose. Sfoepmwiii
Mpancnopm.

Krnerounsie BrmtoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK IYKapHUOT
(pacTUTENIBHOM, )KUBOTHOM, TPUOHO).

JdemMoHcTpanuu



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

Tabmuupl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTkn», «CTtpoeHue
JKUBOTHOM  KIETKW», «CTpoeHHEe  pacTUTENbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUMNY, «SA1po», «CTpoeHne MPOKaApUOTUUECKON KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHUKPOTMpENapaThl pPaCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTMpENnapaThl OaKTepUaaIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yueHwe CTpO€HHUS KJIETOK Pa3IUYHBIX
OPTraHU3MOB.

IIpakTnyeckas padora «/3ydeHne CBOWCTB KICTOYHOU MEMOpaHBI».

JlaGoparopnas padGora «lccienoBaHue IUIa3MoJiM3a U JICTUIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTuyeckass  padora  «l3yueHue  JBMKEHHUS  UUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKaX.

Tema 6. O0OMeH BelleCcTB M NMPeBpPallleHUe SJHEPTUH B KJIETKe

AccUMMITALINS ¥ TUCCUMIISIIMS — JIBE€ CTOPOHBI MeTabom3ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(HBIM W reTepoTpodHBIM. YyacThe KHUCIOpoJa B OOMEHHBIX
npoueccax. OJHEpreTMueckoe oOecnedyeHue KiIeTKu: mnpeBpanieHue ATD B
0oOMeHHBIX Tporieccax. {DepMeHTaTUBHBINM XapaKTep PpeaKIuil KJIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPraHMYECKHX KaTaau3aTopoB. benku-
AKTUBATOPhl U OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATHBHBIX
peaKkiuii OT pa3INYHbIX (PAKTOPOB.

[lepBruuHBIA CHHTE3 OpraHUYECKHX BellecTB B kieTke. DorocunHtes.
AHokcueenHblll U oKcueeHHbld omocunme3 y baxkmeputl. Ceemocobuparowue
nUSMeHmyl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOILUIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHoBas pasbl. Pomoovixanue, Cs., C,. u CAM-munol
gomocunmesa. IlponykTuBHOCTh (oTOCHHTE3a. BrusHMe pa3iaudHbIX (DAKTOPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (POTOCUHTE3A.

XEeMOCHHTES. Paznoo6pasue OpPraHU3MOB-XEMOCUHTETHUKOB:
HUTpUPUUUPYIOIIHE OaKTepuu, Kene300aKTepuu, CepoOAKTEPUH, BOJOPOAHbBIC
OakTepuu. 3HaUEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buawsl Opoxxenus. [IpomykTel OposkeHHMs W HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTraHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspoOHBbIe OpraHu3MBI. Oransl JSHEPreTUYECKOro oOMeHa.
[ToaroToBuTeNbHBIN dTaN. [ TMKOIH3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buosornueckoe OKUCIEHNE, WA KIETOYHOE JbIXaHUE. POiap MUTOXOHIpUI B
npoleccax ononornyeckoro okucienus. [uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®: paboma npomonnoi ATD-cunmaszwvl. IlpeumyiiectBa a’poOHOro MyTH
oOMeHa BellecTB nepe aHadpoOHBIM. DG (HEKTHUBHOCTH IHEPTETUUECKOTO OOMEHa.

JdemoHcTpanuu

[Hoprpetsr: k. [Ipuctim, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, I1. Murtdenn, I'. A. 3aBap3uH.

Tabnuupr u cxeMbl: «DOTOCHHTE3Y, « IHEPreTHUECKUl 0OMen», «brocunres
oenkay, «CtpoeHue hepMeHTa», « XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyAOBaHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora  «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMIIIa3bl UM KaTajaasbl)».

JlabopaTtopunass pabora «l3yuenue (QepMEHTATUBHOIO PpaCIICTUICHUS
MEPOKCHU/JIa BOJIOPOJIa B PACTUTENIBHBIX U dKUBOTHBIX KIJIETKAX).

JlabopaTtopnass paGora «CpaBHeHue mporeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHeHHE MTPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacseacTBeHHass uHGOpMalus U peajin3anus eé B KiIeTKe

Peakuun matpuuHoro cuHte3a. [IpUHIMO KOMIUJIEMEHTAPHOCTU B PEAKIIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeACcTBeHHOW mHGopMaluu. [ eHeTnueckuit
KOJl, ero cBoicTtBa. TpaHckpumius — MarpuuHblii cuHTe3 PHK. Ilpunuums
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yuactue TpancnoptHbix PHK B 6uocuntese Genka.
VYcnosusi O6uocunre3a Oenka. KomupoBanuwe amuHokucior. Ponb pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHOT. Peryisiius akTUBHOCTH T€HOB y IpokapuoT. ['mmotesa
onepoHa (®. XKaxo0, K. Mano). Monrexynapuvie mexanusmvl 3KCHpeccu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsius 0OMEHHBIX
nporeccoB B kietke. KietouHslit romeocras.

Bupycsl — HekneTounble (hOpMBI )KU3HU U OOJIUTraTHbIE mapa3uTbl. CTpoeHUE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KusnenHwlil yuki
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHbie 3a0oneBanust yenoBeka, KUBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHble U MEAULIMHCKHE TPOOIIEMBI.

buoungpopmamura: unmeepayus u ananuz 6onvuiux maccugos («bigdatay)
CMPYKMYPHbIX Ouonocuyeckux oannvix. Hanomexuonoeuu 6 ouonocuu u meouyune.
lIpoepammupyemvie pynxyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.



JdemoncTpanuu

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

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTH4ecKuil Koy, «Bupyce»,
«bakrepuodarm.

IIpakTuueckas padora «Co3iaHre MOJIEIIA BUPYCA.

Tema 8. ’Ku3zHeHHBIH HUKJ KJICTKH

Knerounsréi 1uki, ero mnepuonabl W perynsaiua. Watepdaza u  MuTO3.
Oco0EeHHOCTH MPOIECCOB, MPOTEKAOMMX B MHTepdaze. IloaroroBka KIeTKH K
nenenuto.  Ilpecunretmyeckuit  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) TIEPUOIBI UHTEP(DA3HI.

Matpuunsiii cunte3 JHK — pennmuxaums. [Ipunuunsr perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUINAPAJJIEIbHOCTD.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTull. JIUIUIOMIHBIA W
rarjoONJaHBIA  HAOOpBl XpoMocoM. ['oMojoruuHble XpoMOcOMBI. [lonoBwie
XPOMOCOMEBI.

[enenne xnerkm — wmuto3. CTaauu MHUTO3a MU MPOUCXOJAIIME B HUX

npouecchl. Tunbl MuTo3a. KaproknHE3 M UUTOKHMHE3. BHOIOrMYecKoe 3HaYeHHe
MUTO3A.

Perynsimust MUTOTHYECKOTO IMKIA KIETKH. [Iporpammupyemasi KiIeTOYHAS
rudeb — anornTo3.

Knerounoe smpo, xpoMocombl, (PyHKIIMOHANbHAS TEHOMUKA. Mexanusmuol
npoaugpepayuu, oughgpepenyuposku, cmapenus u eudenu xiemokx. «l{ugposas
K1emKa» — buouHgpopmamuveckue mooeiu QYHKYUOHUPOBAHUS KIEMKU.

JdemoHncTpanuu

TaOmumpel 1 cxembl: «JKW3HEHHBIM LUK KIETKH», «Mutos3», «CTtpoeHHe
xpomocom», «Pemmkanus JJHK.

O6opynoBaH#e: CBETOBON MHUKPOCKOII, MUKpOTIpEnaparhl: « MHUTO3 B KJIETKax
KOpEIITKa JTyKay.

JlaGoparopnass  paGora  «/3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTax.

JlaGopaTopHas padora «HabGmoneHrne MUTO3a B KIIETKaX KOHYHKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOTIpEIaparax)y.

Tema 9. CTpoenue u QyHKIUM OPraHU3MOB

buonornueckoe pazHooOpasue OpTaHU3MOB. OmHOKIETOYHBIE,
KOJIOHHAJTbHBIC, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHSI W JKH3HEACATCIBHOCTH  OJHOKJICTOYHBIX
opranm3moB. bakTepun, apxeW, OIHOKIETOYHBIE T'PHOBI, OJHOKJICTOYHBIC
BOJIOPOCIIH, APYTHE TPOTUCTHI. KOTOHMAIbHBIC OpraHU3MBI.



B3auMocBs3p 4acTei MHOIOKJIETOYHOrO OpraHusma. TkaHu, OprasHbl M
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAs, TMPOBOJSAIIAS, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTPOEHUS,
GbyHKIUN 1 PacToNOKEHHs TKAHEH B OpraHax pacTEHUN.

TkaHM KXMBOTHBIX U YEJOBEKA. THIIbI XKMBOTHBIX TKAHEU: IMUTEIIMAIbHAs,
COCIMHUTENbHASA, MbllIeyHasi, HepBHass. OcCOOEHHOCTH CTpPOeHHs, (QYHKUHN U
PacCIOIOKEHUS TKAHEN B OPraHax KMBOTHBIX M YEIOBEKA.

Opransl. BereratuBHble W TIe€HEpaTHBHBIE OpraHbl pacTeHuil. Opranbl H
CHCTEMBI OPTaHOB XUBOTHBIX U YesoBeKa. PyHKIMHU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuili. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUHBIX XUBOTHBIX. HapyHblii U BHYTpeHHUU ckeneT. CTpoeHune u
THIBI COEAUHEHUST KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OUIHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOUYHBIX PaCTCHUM:
TPONU3Mbl M HAcCTUU. JIBM)KEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX W YEJIOBEKA:
MbIleyHas cucreMa. Pediiekc. CkeneTHbple MbIIIIBI U UX padoTa.

IIntanue opranmsmoB. IloryomeHnne BOABI, YIJIEKUCIOrO rasa |
MUHEPAIBHBIX BELIECTB pacTeHUsMHU. lIuTaHue XUBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPHUKIIETOYHOE TNUIIEeBapeHHe. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENBI
NUIIEBAPUTENIBHOTO TpakTa. llumeBapurenbHble kenesbl. [lnmeBaputenbHas
CHCTEMA YEIJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuit. Jlpixanue >xuBoTHBIX. Juddys3us
ra3oB 4epe3 MOBEPXHOCTh KiIEeTKU. KoxkHoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
XKabepHoe u nérouHoe apixaHue. JprxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCIOKHEHUE CTPOECHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHas cucTemMa 4esioBeKa. MeXaHu3M BEHTWISIUUM JIETKUX y NOTUI U
MieKonuTaromux. Perymsus apixanus. JlprxatenbHbie 00bEMBI.

TpaHcnopT BeLIECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHUM.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHnocHass cucrema TO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIOLUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTta
cep/la v €€ perysuus.

Brinenenne y opranusmoB. Beinenenue y pactenuil. Beiaenenune y
KUBOTHbIX. CoKpaTuTenbHble Bakyonu. Oprasbl BblaelieHus. DPunbTpanus,
CeKpens U 00paTHOE BCAaChIBAaHHWE KaK MEXaHW3Mbl paOOTHI OPTaHOB BBIICICHUS.
CBsI3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIAEIUTENBHON cUcTEMaMU. Beiaenenue y



NO3BOHOYHBIX KUBOTHBIX U yesoBeka. [louku. CtpoeHne M (QpyHKIHMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTepuii M ULUCThl MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pPAaCTEHUM.
Kyrtukyna. Cpeacta macCUBHON U XUMHUUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NPOU3BOJHBIE.
3ammTa opranu3Ma ot OojesHeil. UMmyHHas cuctema uenoBeka. KiieTouHblili u
TYMOPaJIbHBIA UMMYHUTET. BpoxaEHHBIH W NpUOOPETEHHBIN crnenupuIecKuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocniasiutenbHble OTBETHI OPraHU3MOB. PoJIb BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTte W perynsuus y  OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. PazgpaxumocTts wu  perymsuusa y
pactenuid. PocToBbIE BEIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediaekTopHas peryidinus Yy KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedinexc u
pebnexropHas ayra. be3ycinoBHbIe U yCIIOBHBIE pe(IICKCHI.

I'ymopanbHas peryisauus ¥ SHAOKPUHHAs CUCTEMA >KMBOTHBIX M UYEIIOBEKa.
Kene3pl HHOOKPUHHONW CUCTEMBI M HUX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocBsA3bp HEpBHOW W 3HJOKPUHHOM cucTteM. ['unoranamo-runodusapHas
cUCTEMA.

JdemoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OJHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUHBIE
Bojopocnm», «bakrepum», «lIpocrenmmue», «Oprassl LBETKOBBIX PAaCTEHHI»,
«CucreMbl  OpPraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crels,
«CtpoeHue NUCTOBOM IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEJIET YeIOBEKay,
«IInmeBapurenbHass cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CUCTEMAY, «HepBnas CHUCTEMAY, «Koxay, «MplIlieyHasi ~ CUCTEMay,
«BpinenurensHas cucteMa», «OHIOKpUHHAsA cucTeMay, «CTpOEHHE MBILIIBDY,
«AmmyHurer»,  «KuiieuHononoctuele», «Cxema  NOUTaHUA  PACTECHHID,
«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpOo€HuE THIpBI»,
«CtpoeHue mnaHapum», «BHyTpeHHee CTpoeHHe N0KAEeBOro 4epBs», «HepBHas
cuctema poeio», «HepBHas cucrema sarymkm», «HepBHas — cucrtema
npecMbIKaromuxcs»,  «HepBHag  cucrema  nrun», «HepBHas — cucrema
MiIeKonuTaroumx», «HepBHas cuctema uyenoBekay», «Pedexcy.



O6opynoBaHMe: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHKPOIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUHU
HACEKOMBIX, UIJIOKOXHUX, KUBbIE 3K3EMIUISIphl KOMHATHBIX pacTeHUM, repdapuu
pacTeHUil pa3HbIX OTJAEJOB, BJIAXHBIE IpenapaTrbl JKUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opyoBaHuE JJI IEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuierieHust Kpaxmaiia U O0elIKoB Mo AelcTBrueM (epMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTHU JIETKUX, MEXaHU3Ma
JbIXaTeJbHBIX JBUKEHHI, MOJIENIA TOJIOBHOTO MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEe pacTeHUII.

JlaGoparopHasi padora «3ydeHue TKaHe )KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHue OpraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazMHoOkeHHe M pa3BUTHE OPraHM3MOB

®opmbl pa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buasl  Oecrosioro  pa3MHOXKEHUsS:  IOYKOBaHUE,  CIOPYJISAIUS,
dbparmMenTanus, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [lomoBbie KieTkH, wiau rameTtel. Meio3. Craaumn
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buomornyeckuii CMbICI
Me€lo3a M IIOJIOBOTO Iporecca. Mewo3 M €ro MeCTO B JKU3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. [1010BBIE Kee3bl.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorenes u oorene3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmonoTBOpeHre #  SMOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOAOTBOPEHUS: HAPYKHOE, BHYyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOrEHE3). DMOPUOIOrUs — HAayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozene3 — oOna uz 2nauvix npoobaem IMOPUOIOCUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum sMOpuoOreHesa
KUBOTHBIX (HAa mpumepe JiIrymku). JpoOnenwe. Tumbl  apoOsieHus.
Jemepmunuposannoe u HedepmunuposarnHoe OpoobneHue. brnacmyna, munsi
onacmyn. OCoOEHHOCTH APOOJICHUST MIIEKOMUTAIONIUX. 3apOJBIINIEBhIE JINCTKU
(ractpynsinus). 3akiiajika OpraHoOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3auMuoe
BIUSIHUE YacTel pa3BUBAIONIIETOCS 3apojbliia (SMOpPHOHANbHAS WHIIYKIIHS).
3aknanka IUTaHa CTPOEHHMS JKMBOTHOTO Kak pe3ysbTaT HepapXUUECKHUX
B3aUMOJICUCTBUI Te€HOB. BrnusiHue Ha 3>MOpPHUOHANIBHOE PAa3BUTHE PA3IUYHBIX
(haKTOPOB OKPYKAIOIIECH CPEIBI.

Poct u pasButue x)uBOoTHBIX. [locTomMOpuoHanbHBIM Tepuon. [Ipsmoe u
Henpsimoe pas3BuTue. PaszButme ¢ wmetamopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3HAUY€HHE NPSIMOTO U HEMNPSMOTO



pa3BUTHS, UX PACHPOCTPAHEHHE B NpUpoje. THIbl pocTa KUBOTHBIX. DaKTOpHI
PEryJsiiiy poCTa >KUBOTHBIX U YesoBeka. CTaguu MocTIMOPUOHATBHOTO PA3BUTHS
y KUBOTHBIX U 4esoBeKka. [leproabl oHTOreHe3a uenopeka. CTapeHue u CMEpTh Kak
OHMOJIOTNYECKUE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenuid. ['ametodut u crnopodur. Meito3 B
KU3HEHHOM IMKJe pacteHuil. OOpa3oBaHue crop B IMpolecce Menosa.
l'amerorene3 y pacreHuid. OIUIOQOTBOPEHUE UM PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoliHOe OII00TBOPEHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl PEryJISINUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuuer m cxembl: «BereratnBHOoe pasMHOkeHHE», «Tumbl Oecmonoro
pa3sMHOXeHUs», «Pa3MHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3zmHOkeHue runape», «Meio3», «Xpomocomel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsamoe u
HEnpsiMOe pa3BuTHE», «Pa3zBuThe wmaiickoro xyka», «Pa3Butue capaHum,
«Pa3BuTne nsarymkwn», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHHI,
«CtpoeHue ceMsiH OJHOJOJbHBIX U JIBYJIOJIbHBIX pacTeHUN», « KU3HEHHBIN ITUKII
MOPCKOM  KamycTbl», <« KH3HEHHBIM 1UKI MXa», <« KHU3HEHHBIA  IUKI
ManopoOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIIEpMaTO30UI0B, MOAENb « LUK pa3BUTHS JATYILIKI.

JlabopaTopHasi padora «/3yueHne cTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpEnaparax».

IIpakTuyeckass padora «BrpisiBIieHME NPU3HAKOB CXOACTBA 3apOJbIIIECH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHue OpraHoB Pa3MHOKEHHUS BBICIINUX
pacTEHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W H3MEHYHMBOCTH
OpPraHu3MoB

Ucropust craHOBIEHUS W pa3BUTUSA TEHETHKHM Kak Haykh. Paboter T
Menpnens, I'. ne ®puza, T. Moprana. Poinb 0T€U4EeCTBEHHBIX YUEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. Konbrioa, H. Y. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumogeera-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUSL U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, TOMUHAHTHBIM M PELIECCUBHBIN
pU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTASI JIMHUS, TUOPHUIbI, TeHOTHUII, (PEHOTHII.



OcCHOBHbIE ~ METOABl  T€HETUKU:  T'HMOPHUIOJIOIMYECKUN,  LMUTOJIOTMYECKUH,
MOJIEKYISIPHO-T€HETHYECKHU .

JdemoHcTpanuu

[Toprpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckui.

Tabnuubl 1 cxeMbl: «MeToibl TeHETUKIY, «CXeMbl CKPEILIUBAHUS.

JlabopaTopnass padora «Jlpo3oduina Kak OOBEKT TIE€HETHUUECKUX

HUCCJIEIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBwlii 3akoH MeHaens — 3aKoH

eAMHO00pa3us rHOpUI0B MepBoro nokojeHus. [Ipasuno gomunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paclIeIuIeHus NPU3HAKOB. lluTonornueckue OCHOBBI
MOHOTHOPHIHOTO CKpeIMBaHus. [ unoresa 4yucToThl raMer.

AHanuzupyronee ckpemyBanue. 1IpoMexyTOuHBI XapakTep HaclleJOBaHUS.
Pacmierienne npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HaclleJOBaHUs ~ Mpu3HakoB.  lluTomornyeckue  OCHOBBI  JUTHOPUAHOTO
CKpEILUBAHU.

CuerieHHoe HaciefoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJIEJOBAaHUE T'€HOB, HAPYILUICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['enernka nosia. XpOMOCOMHBIM MEXAHU3M ONpPEAEIEHUS Noya. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbI M IeTeporaMeTHBIM IoJ. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnegoBanue nNpu3HaKkoB, CLEMVIEHHBIX C ITOJIOM.

I'enoTun xak nenoctHas cucrema. lInenoTponust — MHOKECTBEHHOE JEHCTBUE
resa. MHOXECTBEHHBIM auIeNu3M. B3auMOJEHCTBHE HEAJUIENbHBIX TI'EHOB.
Kommnementapunocts. Dnuctas. [Tlonumepus.

I'eneTyeCcKUNl KOHTPOJIb PA3BUTHUS DPACTCHUMN, >XUBOTHBIX M YEJIOBEKA, a
TaK)Ke (PU3MOIIOrMYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (YHKUIHUM.
['eneTnueckue MEXaHU3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35MH
— Mapa3uT» M «XO35UH — MHUKPOOMOM». ['eéHeTHuecKkHe acmeKTbhl KOHTPOJS U
MU3MEHEHUS HacJIeJICTBEHHON MH(POPMAIIUU B MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

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

Tabmuupl u cxemsl: «IlepBblil 1 BTOpoil 3akoHbl Menaens», «Tpertnii 3akoH
Menpens», «AHanusupyroniee cKpemuBaHuey», «HemomHoe nToMuUHUpOBaHHUEY,
«CremnyieHHOEe Hacle0BaHWE IPU3HAKOB Yy Japo3o¢puibl», «l'eHernka mnomnay,



«Kapuotun uenmoBeka», «Kapuotun npozodumnb», «Kapuotum nOTHIBD,
«MHOXKECTBEHHBIN AJUIENU3M», «B3auMoaencTBrE TEHOBY.

OOGopynoBanue: Mojelb JUisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
ruOpUJIOB TEPBOrO TOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpPAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIEAOBAaHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpPAllUM CLEIUICHHOTO HACJIEIOBAHUS NPHU3HAKOB, CBETOBOM MHUKPOCKOI,
MuKponpenapar: «Jpo3zoduinay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPUIHOTO
CKpENIMBAHUA y APO30(DUITBD».

IIpakTnueckas  paGora  «l3ydeHme  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA Y IPO30(DHUIBI».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3auMopeiictBue reHotuna u cpeasl npu  (hopmupoBaHuM (PeHOTHIIA.
N3menunBOCTh Npr3HakoB. KauecTBEHHbIE U KOJMYECTBEHHBIE IPU3HAKU. Buabl
W3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanonHas u3MeHYuBOCTb. Ponb cpeabsl B (popMupoBaHUU
MOJAU(PUKALMOHHON HM3MeHYrBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psan u BapuwarnumonHas kpuBas (B. Horanncen). CpoiicTBa MomuuKarimoHHON
V3MEHUYHMBOCTH.

I'enoTunnyeckas N3MeHYNBOCTh. CBOKWCTBA FT€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHasi u3MeHYMBOCTH. Meio3 W MOJIOBOM MpoIecc — OCHOBA
KOMOMHATUBHOU U3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYNBOCTHU B CO3JaHUU
TEHETUYECKOT0 pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTaimonHass M3MEHYMBOCTh. Buabl MyTalnuii: T€HHbIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTaluW. SnepHble U
nuToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUe U MOJoBble MyTanuu. [IpuunHb
BO3HUKHOBEHUs MyTauuid. MyrtareHpl W HUX BJIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOT'O IMPOIECCA. 3aKOH TOMOJOTHYECKUX pPAIOB B
HacneacTBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa u SNUSEHOMUKA, pOJb dNUSEHeMUYecKux @axkmopos 8
HAac1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MOB.

JdemoHcTpanuu

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

Tabmuuer w  cxembl: «Bumpl u3MeHumBOoCcTH», «MoaudukauoHHas
U3MECHYHUBOCTBY, «KomOnuHaTnBHAS U3MECHYHUBOCTHY, «Meiio3y,
«OmnogotBopenuey, «I'eHernueckue 3a00eBaHus YeIoBeKa», « Buabl MyTauiiy.



OO6opyoBanue: XKUBbIEe W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KkMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHYHUBOCTH.

JlaGoparopuas padora «HMccnepoBanue 3aKOHOMEPHOCTEU
MOMU(PUKANMOHHON W3MEHUMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BAPUALIMOHHOU KPUBON».

IIpakTnueckas padora «Mytanuu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesi0BeKka

Kapuotun wenosexka. MexayHapoaHas mporpaMma HMCCIENOBAaHHsS TI'E€HOMA
yernoBeka. Meronpl  M3ydeHUsT ~T€HETHMKHM  YeJIOBEKAa: TIEeHEaJOTMYeCKHi,
OJIM3HEIIOBbIH, LIUTOT€HETUYECKU N, MOIYJIALIMOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-T€HETHUECKHU . CoBpemeHHOE ONIpENIECIICHHE TE€HOTHIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[T11P-ananu3a. HaciaeacTBeHHBIC 3a00JIeBaHUS YelIOBeKa. | €HHbIE 1 XPOMOCOMHBIC
Ooye3HM 4YenoBeKa. bolle3HM C HAcleJCTBEHHOW MPeapacroyioKeHHOCTHIO.
3HaYeHHE MEAUIMHCKOW T€HETUKUA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00sieBaHUI uyenoBeka. MeauKo-reHeTHYecKkoe KOHCYJbTHupoBaHue. CTBOJIOBbBIE
KJIeTKu. [IoHSITHE «TEHETHYECKOTO Tpy3a». ITUUECKUE acHEeKThl UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enetnueckue ¢akTophl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YeJIOBEKa K
($u3MUecCKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpy Karouleil cpepl. ['eneTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JdemoncTpanuu

Tabmuubr u cxemsl: «Kapuotun udenoBeka», «MeToJbl U3y4eHHsS] TE€HETUKHU
yesoBekay, «l'eHeTnueckue 3a00JeBaHUs YETOBEKa.

IIpakTHyeckas padora «COCTaBICHUE U aHAIU3 POJOCIOBHONY.

Tema 15. Cennekunsi Opranu3sMoB

JlomecTuKanus H CEJeKUUsA. 3apOKICHHE CENEKIMH UM JOMECTUKALUU.
Yuenue H. WM. BaBumoBa o IleHTpax mnOpoucXoXACHUS UM MHOTO00pa3us
KYJbTYPHBIX pacTeHuil. Ponp celekuuy B CO31aHUM COPTOB PACTEHHUHA M IMOPOJ
*uBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HacaeAcTBeHHOM wm3MeHumBoctT H. WM. BaBunoBa, ero 3HadeHue i
CEJICKIIMOHHOM paboThI.

Meroabl ceneKIMOHHOM paboThl. McKyccTBeHHBIM OTOOp: MacCoOBbIM U
VHINBU1y JIbHBIM. JTarnsl KOMOUWHAIIMOHHOMN CCJICKIIUU. UcneiTanue
OPOU3BOAMUTENEH MO MNOTOMCTBY. OTOOp NO TE€HOTHIY C IOMOIIBI OLIEHKU
¢dbeHnoTHNna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIibio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ]  CEJeKUHMOHHOM  paloThl.
PaananvoHHBIN M XUMUYECKUM MyTareHe3 KaKk MCTOYHHUK MYTAlUi y KYJIbTYPHBIX



¢opMm opranu3moB. Mcnongp30BaHHE TE€HOMHOI'O PENAKTUPOBAHMUS U METOJOB
pexkoMOuHanTHBIX JIHK 17151 mosmydeHnust iCXoAHOTo MaTepuana Jjis CeJIeKIUH.

[Tonyuenune MTOJTUILIIOUIOB. BnyTtpusunosas rUOpUIU3aLINSL.
bnuskoponcTBeHHoe  ckpemmBaHue, wid  uHOpuamHr.  HeponctBenHoe
CKpelllMBaHue, Wiu ayTopuauHr. ['erepo3uc u ero npuuuHbl. Vcmonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeomonenue Oecruionus
MEXBUOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHUH U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHHE U H3yYEHHE T'€HETHUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHH U
UX JUKUX poauMyed  ans  Cco3JaHMs  HOBBIX  COPTOB M THMOpHIOB
CEIIbCKOXO3SIICTBEHHBIX  KYJBTYp. JH3yuenue, coxpaneHue u  ynpaegieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYuecmeyiomux U co30anus HO8bIX NOpPooO, TUHUL U KPOCCOS8, 8
mMoM yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aAHU,
nepeodoguvlx uoeli U nepcneKmueHblX MexHoI02UlL.

JdemMoHncTpanuu

[Toprpersr: H. . BaBunos, M. B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

TaOmuips! u cxemsl: «LIeHTpBI MPOUCXOXKIAECHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW H3MEHUYHMBOCTH,
«Metoapl cenexkuuny», «Otnanénnas rudpuauzanus», «MyrareHes».

JladopaTopHas pabdora «/3yyeHue coOpTOB KyJNbTYpHBIX PACTEHUN U TOPOL
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «3ydeHrue METOAOB CEICKIIUN PACTEHUI.

IIpakTuueckas padora «IIpuBuBKa pacTeHHI».

Jrckypceusi «OCHOBHBIE METOJBI M JOCTHMXKEHUSI CEJIEKIMA PACTCHUN H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMNIO, IIJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBI yYaCTOK, B TEIUIMYHOE XO34HWCTBO, B JIabOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJI0rMs U CHHTETHYECKAasA OMOJIOTUS

OOBEKThI, MCHOJb3yEeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE W TKAHEBBIE
KYJIBTYDBIL, MHUKPOOPTaHU3MBI, 170:¢ XapaKTepUCTHKA. Tpamuuuonnas
OMOTEXHOJIOTUS:  XJIEOOMEeUeHHEe, TMOTYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHOZAenue. Mukpoouonornyeckuii cuHte3. OOBEKTbl MHUKPOOMOIOTHMYECKHUX
TexHosiorui. [Ipon3BoacTBO O€lika, aMUHOKUCIIOT U BUTAMUHOB.

Co3iaHre TEeXHOJOTHA W MHCTPYMEHTOB LIEJIEHAPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHHUs T€HOMOB C LIEJIbIO IOJY4YEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX HE BCTPEYAIOIINecs B IPUPoe OMOCUHTETUUECKUE Ty TH.



Knerounas unxxeHepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PaCTEHUU U
#*uBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLUS W COMATUYECKUN
sMOpuorene3. lcnonp3oBaHuE TaIIOWIOB B CeJIEKIUH pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumein. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmelduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE KMBOTHBIX. METO/ TpaHCIIAHTALUK SIIEp KIIETOK.
Texnonoeuu 0300p08JIeHs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHass W T€HHasg HWHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmKeHUss W NEPCHEKTHBbI  XPOMOCOMHOM W TE€HHOM  WHYKEHEpPHH.
DKOJIOTUYECKHUE U ATUYECKUE MPOOJIEMbl T€HHON MHXKEHEPUHU.

Memuuunckue ouorexHonoruu. [loctrenomuas nudposas meaununa. [1LP-
JUarHOCTHKa. MeTaOoJIOMHBI aHaIM3, TEHOIICHTPUYCCKHM aHaau3 IMpoTeoMa
YeJloBeKa ISl OLEHKH COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJOBBIX
kineTtok. TapretHas Tepanus paka. 3D-Oumoumkenepus ansg  pa3pabOTKU
(yHIAMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHHUSl KOMILIEKCHBIX
TKaHEeW COueTaHHEeM TEXHOJOTUH TPEXMEPHOTro OHONMpHHTHUHTA M ckaddoiauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHve BEKTOPHBIX BAaKIMH C II€JIbI0 OOecreYeHus: KOMOMHMPOBAHHOMN
3amuThl OT BOo3Oyauteneir OPBU, ycTaHOBieHHE MOJNEKYJSPHBIX MEXaHU3MOB
¢ynkunonuposanuss PHK-conepsxamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OIACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpanuu

Tabmuupl u cxemsbl: «/Mcrnoab30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «I eHHast UHKEHEPUs.

JlabopaTtopHas pa6ora «l3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuuyeckas padora «IlomyyeHne MOTOUYHOKHUCIBIX TPOTYKTOBY.

IKekypeussi  «bHoTeXHONOrMs — BaKHEWIAs MPOU3BOJMUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOICTBO)Y.

11 KIIACC

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

OomonuonHas Teopus Y. JlapBuna. IIpeanochlikM BO3HUKHOBEHUSA
napBrHHM3MAa. JKU3Hb U Hay4dHas aesaTenbHocTh Y. [lapBuHa.

JIBkyuiue cuiibl 3Bostonnu BUA0B 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHUSI OpPraHW3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHME, ECTECTBEHHBIN 1 HCKYCCTBEHHBINH O0TOOD).



Odopmienne cunternueckoir Tteopun 3Bomoruu (CTD). HelrpanbHas
Teopust dBomtouuud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorusa. 3HaYeHHE
ABOJIIOLIMOHHOM T€OpHH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoncTpanun

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosee, Y. Hapsun, C. C. YerBepuxos, U. 1. lImansraysen, k. Xonaein, . K.
benses.

Tabmuubr um cxembl: «Cucrema >xuBoil mnpupoasl (o K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm (GOpMUPOBAHUS
MPUCTIOCOOJICHNA Yy pacTeHnid W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapmipyTta nyremectBus Y. Japsuna», «Haxonku Y. Jlapunay, «DopMbl 60pbObI
3a cyuectBoBanue», «llopoasl romy6eit», «MHoroodpasue KyiabTYpHBIX (GopM
KanycTbl», «[lopobl TOMaIIHUX )KUBOTHBIX», «CxemMa 00pa3oBaHusi HOBBIX BUJIOB
(mo Y. MHapBuny)», «CxeMa COOTHOIICHUS JBMXKYIIMX CHJI DSBOJIIOLIMKN,
«OCHOBHBIE MTOJ0KEHUSI CHHTETUUECKON TEOPUH 3BOJIFOLIUNY.

Tema 2. MUKPO3BOIIOLIHSA U €€ pe3yJIbTAThI

[Monynauust Kak sneMeHTapHas eAuHHIa BOMIONUU. COBpEMEHHbBIE METObI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyssiuil. V3meHeHue
reHooHJIa TOMYJSAIMKA KaK DJJIEMEHTAPHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (PaKTOpbl (IABMXKYIIHE CHJIbI) 3BOMIOUUM. MyTallMOHHBIHA
npouecc. KomOuHaTMBHas u3MeHUMBOCTh. Jlpelidp TreHOB —  ciydaiiHble
HEHAINPaBJICHHBIC W3MEHEHHsS 4acTOoT aieiedl B momymanusx. Oddexr
OCHOBarelns. JIpgexm Oymviiouno2o 2opaviuika. CHUdNCEHUe 2eHemu4yecKo2o
pasznooopazus: npudunsl u cieocmeus. llposenenue s3gpgpexma Opeticha cenos 6
bonvuwux u  manvlx  nonyaayusx.  Murpauuu.  M3onsuus  mOmyJisIU:
reorpadudeckas (IpOoCTPaHCTBEHHAS ), OMoJIoTHYecKast (PErpoyKTUBHAS).

EctecTBenHbiii 0oTOOp — HampaBnsomuii ¢gakrtop sBodonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOMIM3UPYIOIIUMA,  pa3pbIBArOIIU
(nm3pynTtuBHbIi). IlomoBoit oTO0p. BO3HMKHOBEHHE W HABONIOLUS COLUAIBHOTO
MOBEICHUSI )KUBOTHBIX.

[Ipucnoco0IeHHOCTh ~ OPraHU3MOB  KaK  pe3yJdbTaT  MHKPOIBOJIOIHUU.
Bo3nukHoBeHue — mpucrocoOneHudt y  opraHuzMoB.  Apomopdo3sl U
uanoanantauuu. [lpumepsl npucnocobieHuit y opranu3mMoB: MOpP(OIOrH4YecKue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTb
MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u crTpykrypa. BumooOpazoBanue Kak pe3yibTaT
MUKpPOIBOIOIMHU. M3onsuus — kioueBod ¢akTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJIONaTPUUYECKOe (reorpaduueckoe),



CUMIIATPUUECKOE (3KOJIOTHYECKOE), «MI'HOBEHHOE» (monumuonan3anus,
rubpuauzanus). JnuTenbHOCTh IBOIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (POpMHUPOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Pons sBOMOUMOHHON OMoOorMM B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHus1 6ropa3zHooOpa3us. MUKpPOIBOIIONUS U KOIBOIIOIUS Mapa3uToOB U HX
X03s51eB. MexaHnu3mbl (POPMUPOBAHUSI YCTOMUUBOCTA K aHTUOMOTHKAM U CIOCOOBI
O0pBOBI C HEll.

JdemoncTpauumn

[Toptpetsi: C. C. UeTBepukos, J. Maiip.

Tabmuubr u cxembl: «MyTalmoHHasT H3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa BuAa», «Cxema nposiBieHus1 3akoHa Xapau—BaiinOepray, «Buxyiiue
CWJIbl 3BOJIIOLUNY, «IKOJOTHYECKasi M30JsLUs MOy ceBaHCKOU (openmny,
«l'eorpaduueckas H30IAUS  JUCTBEHHUIIBI CHOUPCKOM H  JIMCTBEHHUIIBI
naypckoi», «IlomymsiimoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY, «CxeMa
NENUCTBUSA €CTECTBEHHOro otbopa», «Dopmbl OOpHOBI 3a CYyIIECTBOBAHHUEY,
«nnycTpuanbHblii MenaHu3M», «KuBble uckomaemsie», «[[oKpOBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenymnpexnaromas OKpacka YKUBOTHBIX»,
«Duznonorunueckue anantanuuy, «lIpucnocoOIEHHOCTh OpPraHu3MOB U €€
OTHOCUTENBHOCTBY», «Kpurepuu Buaa», «Bunsl-nBoitHukn», «CTpyKTypa Buia B
npupoze», «CrocoObl Bugo00pazoBanus», «['eorpaduyeckoe BUI000pa3zoBaHUE
TPEX BUAOB JAHABIIIEH», «DKOJIOIMUYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«Tomunnounel pacrenuii», «KanycTHo-peeuHblil ruOpuIy.

O6opynoBanue: repdbapun pacTeHUH, KOJJICKIIMN HACEKOMBIX, dydenna ITUIL |
3BEpeil ¢ MpuUMepaMu pa3IMYHBIX NPHUCIOCOOJICHUI, 4Yydella NTUI] U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUd OJM3KUX BHUAOB, O0Opa30BaABIIMXCS
Pa3IMYHBIMU CTIOCOOAMHU.

JlabopaTtopnas paGora «BbIsiBIeHHE H3MEHUYMBOCTH y OCOOEH OJIHOTO
BUJIA».

Jlabopatopnas  pabora  «llpucmocobrenus  OpramusmMoB U HX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTDHY.

JladbopaTtopnass paGora «CpaBHeHuUE BHUJOB 1O MOP(POIOrHIECKOMY
KPUTEPHUION.

Tema 3. Makpo3Boaouns u eé pe3yJabTaThl

Meroapl  HU3ydyeHUsT MakpodBOJMOIMU. llaneoHTosIOrMYECKHE  METOJIbI
uzydeHus: odBoionuu. Ilepexonnbie ¢GopMbl U (QUIOTEHETUYECKUE PSAbI
OpPraHU3MOB.

buoreorpaduueckne MeToapl u3yueHus sBomonuu. CpaBHeHHe ¢UOpbl U
dayHbl MaTepukoB U OCTpOBOB. buoreorpadpuyeckue obnactu 3emun. Bumbl-
SHJEMHUKHU U PEIUKTHI.



OMOPHOIOTHYECKHE M CPABHUTEIHHO-MOP(POIOTUUECKHE METOJbI U3YUCHUS
3BOJMIONMHU. ['eHeTHuecKkue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W TOSBJICHUSA
SBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  aQHAJIOTMYHBIE  OpraHbl.
Pynumentapusie  opranbl U aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHUE  METOJbl  W3Y4YEHHUS  HBOJIOIHUU.
I'omonoruunsie reHbl. COBpeMEHHbIE METOIbI MOCTPOCHUS (DUIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTALIUH U 3BOJIIOLUS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBwiia) dBOMONMH. [IpuHyun cmenvl yHKyuil.
HeobOpatumocTs 3Bomonuu. AnantuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB
SBOJIIOLINH.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I 'ekkensb.

Tabmuibl 1 cxembl: «DWIOTEHETHUECKUN PsiT JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Crerouedansy,  «Pununodpute»,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduyeckue 30HB 3emun», «Jlpeid) KOHTHHEHTOBY,
«Penukth», «HavanbHble CcTagud SMOPUOHAIILHOTO Pa3BUTHSL TMMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHBIE ¥ aHAJOTUYHBIE OpraHey, «PyAUMEHTBI»,
«ATaBuU3MBI», «XpPOMOCOMHBIE HAa0OpHI YeENOBEKa W IMMMMaH3e», «laBHBIE
HaIpaBJICHUS 3BOJIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH IBOJIIOLIHI.

OOGopynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI)KU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKI[UU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

Hayunble rumore3sl NPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHe3 u
naHcnepmusi. [JloHayyHble IPEACTaBICHUS O 3apOKJICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepxkeHue onsiraMu .
Penu, JI. Cnannannanu, JI. [Tacrepa. [IpoucxoxxaeHue sxu3Hu U aCTPOOUOIOTHS.

OcHOBHBIE ATaIlbl HEOPraHNU4ECKON HBOJIFOLIH. [InanerapHas
(reomoruyeckas) DBOJIONHUSA. XHUMHYECKas DJBOJIONUA. AOHOTECHHBIM CHHTE3
OpraHnyeckux BemecTtB u3 Heopranndeckux. Ombir C. Mumnepa n I HOpm.
ObpazoBanue mnonuMepoB u3 MoHomepoB. KoanepBarnas rumoteza A. U.
Omnapuna, runoresa nepBuyHoro 0yiaroHa k. XomnjeitHa, reHeTHUecKasi TUIoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) um rumoreza «mupa PHK» V. T'unbGepra.
®dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ucropust 3emum u MetoAsl €€ u3yuyeHus. VIckomaemble OpraHUYecKue
ocrarku. ['eoxpononorus u e€ wMeroapl. OTHocuTenbHass U aOCONIOTHAsS
reOXpOHOJIOTHS. [ €0OXpOHOJIOruYecKast Kajaa: S0HbI, 3Pbl, IEPUOIbI, STOXU.



HauvanbHbplie sTambel opranndeckou sBosirouuu. [losiBieHWe u  3BOJIFOLHS
NEPBBIX KJIETOK. DBOMIONUsA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHajor MEPBBIX Ha 3emMie cOOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Ipoucxoxaenne 3yKkapuoT (CUMOHOreHe3). DBOIIOIUOHHOE MPOUCXO0XKICHHE
BUpPYCOB. [IponcxoxkaeHue MHOTOKIETOYHBIX OpPraHu3MoB. BoO3HUKHOBEHUHE
OCHOBHBIX I'PyII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIEC ATalnbl ABOJIONMHU BBICIIMX pacTeHuil. OCHOBHbIE apoMOp(o3b
pacrennii. Bpixoxy pacremunt Ha cymy. llosBieHue CHOpOBBIX pacTeHUM W
3aBoeBaHue uMmu cymd. CemeHHble pacTeHus. [IpoHcXoKIeHHE LBETKOBBIX
pacTEeHUM.

OcHOBHBIE 3Talbl 3BOJIIOIMHU KUBOTHOrO Mupa. OCHOBHbIE apoMop(o3bl
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie XxopaoBbIe )KUBOTHBIE. JKH3HB B BOJAE. DBONIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ambubuit u pentunuit. [IpoucxoxacHue MIICKOIUTAONUX H
ntui. [lpunnun kimrodeBoro apomopdosa. OcBoeHue OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emMiie MO 3paM U MEpHUOJlaM: apXeul, MpoTepo30H,
nmajgeo3oi, Me3030M, KaifHo30#. OOm@as  xapakTepUCTHKa KIWMara U
rEOJIOTHYECKUX MpoueccoB. [losBIIeHHME W pacUBET XApaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHUE HA ra30BbIil cocTaB aTMOC(hephI.

MaccoBble BBIMUPAHHUS — KOJIOTMYECKHE KPU3HCHI Iponuioro. [IpuumHbl n
CIEACTBUS MAacCCOBBIX BbIMHpaHHil. COBPEMEHHBIN SKOJOTHYECKUU KPHU3HUC, E€ro
ocobennoct. [Ipobiema coxpanenus OnopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucreMa opraHmyeckoro mupa. [IpuHuuMnb kiaccupukaiuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKHE IPYIIIbI OPraHU3MOB.

JdemoHcTpanun

[Toptpets: @. Penu, JI. Cnamannany, JI. Ilactep, . . Meunukos, A. U.
Omnapun, Ix. Xongenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa no
U3YUYEHHIO CaMO3apoKIeHMs Ku3Hm», «Cxema ombiTa C. Mwmuepa, I'. HOpwuy,
«JTanbl  HEOPraHWYECKOW  »Bomtonun»,  «l'eoXpoHonoruyeckass  IIKauay,
«HadanpHble 3Tanbl OpraHUYeckoi sBoOnUN», «Cxema oO0pa3oBaHUSI IYKapHOT
nyTéM cumoOuoreHesza», «Cucrema KUBOM npupoab», «CTpoeHUE BUPYCAY,
«Apomopdo3bl  pacTeHui», «PuHMOGUTH), «OIHOKIETOYHBIE BOJIOPOCINY,
«MHorokierounsle Bogopocam», «Mxwm», «llanmoporaukmn», «lomoceMeHHbIe
pactenusi», «Opranbl IBETKOBBIX pacTeHuin», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteitmue», «KumeuHononocTHbey,
«IInockue YEpBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBICY,



«IIpecmbikaromuecs», «lltuupr», «Muekonuratrommue», «Pa3BuThe XKU3HH B
apxeunckou spey», «Pa3BUTHE )KU3HU B IIPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3ZHU B
I1aJIE030MCKOU 3pey, «Pa3BuTHe )KU3HU B ME3030MCKON dpey, «Pa3sBUTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6GopynoBanue: TepOapud PACTCHHH PA3IUYHBIX OTICIOB, KOJUICKIIUH
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyuesia NTHUI[ W 3BEpew,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKM OpPraHHMYeCKHX
OCTaTKOB OPraHU3MOB.

BupryanbHas  sabopatopHasi  padora «MogenupoBaHUE ~— ONBITOB
Musnepa—tOpu 1o u3ydeHuto abMOreHHOr0 CUHTE3a OPraHUYeCKUX COSIMHEHUN B
nepBUYHON aTMochepe».

JlabopaTopnass pabGora «/I3yueHue M OMHCAHUE MCKOMAEMbBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckass padora «l3yueHne OCOOCHHOCTEM CTPOCHHS pPaCTEHUM
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «/3yueHne ocOOEHHOCTENW CTPOEHUSI TTO3BOHOYHBIX
KABOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOT eHe3

Paznensl 1 3agaun aHTPONOIOTHH. METOIBI aHTPOTIOJIOT U H.

CraHOBIIEHHE TPEICTABICHUN O MPOUCXOXKICHUM 4YeIOBeKa. Penurunosnbie
BO33peHUs. COBPEMEHHBIE HAYUHbIE TEOPUHU.

CxoacTBo yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKa.
CBugerenscTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENIBHO-
Mopdoaoruyeckue, AMOPHUOJIOTHYECKHE, b13M0JI0r0-0MOXUMUYECKHE,
nopegeHYeCKue. OTINYMUS YETOBEKA OT KUBOTHBIX. [IPAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBbHOU
CHCTEMBI.

JBrxymue cuiibl ((pakTopbl) aHTPOIOreHe3a: OUOIOrHYecKre, ColuaibHbIE.
CooTHorIeHrne OMOJIOTUYECKUX U COLIMAIBHBIX (DAKTOPOB B aHTPOTIOTECHE3E.

OcHoBHBIE CcTaauu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 00E3bSIHBI
(IpOKOHCYJIBI) M PaHHUE MOHTUBI — OOIIUE MPEAKH YeTOBEKOOOPA3HBIX 00€3bsH U
JMo/ieid. ABCTPaJONUTEKN — ABYHOTHE MPEAKH JroAeh. UenoBeKk yMelnblid, epBble
U3TOTOBJICHUS OPYIMM TpyAa. UenoBek NpsIMOXOASAIMNA U IEPBBIM BBIXOJ JIKOJIEU
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmMA  MpesoK
HEAHJEPTAIBCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOTo. YeloBEK HEeaHAEPTaIbCKUN
KaK BHJ JIIOJEH XOJIOMHOTO KiauMmaTa. YelnoBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKHUI 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpeaenamMu AQpuKu.
[TayleoreneTuka v najeoreHOMHUKa.



DBOJIIONMSI COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIN OTOOp B MOMYJISIUSAX
yesnoBeka. MyTalMOHHBIN Tipoliecc ¥ noauMopdusM. IlomynsiiiMoHHbIE BOJHBI,
npeiid reHoB, murparus U «3PGEKT OCHOBATES» B MOMYJSIUSAX COBPEMEHHOIO
YEJI0BEKA.

Uenoseueckue pacel. IloHstue o pace. boisbmme pacel: €BpoIeouaHast
(eBpasmiickasi),  aBCTpajo-HerpoujHasi  (PKBaTOpHalbHasi),  MOHTOJIOMIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu pacceiieHHs 4YeloBeKa IO ILIaHEeTe.
EnuHcTBO  4yenmoBedweckux — pac. HaydHas — HECOCTOATENBHOCTh  pacu3Ma.
[Ipucnoco0neHHOCTh YeNMOBEKa K Pa3HbIM YCIOBUSM OKPYXAIOMEH Cpebl.
Brnusaue reorpaduyeckoit cpeapl W apeiida reHOB Ha MOPQOJIOTUIO U
(GU3HOIOTHIO YeIOBEKA.

MexauciuuIuiMHapHble  MeToasl B (u3uveckol  (OMOJIOrMYECKOM)
AQHTPOIOJIOTUU.  OBOJIIOLIMOHHAS ~ AHTPOIOJIOTHUST M NaJE€OaHTPOIOIOTHUS
YEeJIOBEYECKUX MOMyJsIuid. buocouuanbHble UCCIEOBAHUS MPUPOIBI YEIOBEKA.
NccnenoBanue K03BOMIONUHN OUOTOTHYECKOTO U COIIMAIIBHOTO B YEJIOBEKE.

JdemMoHncTpanuu

[Toptpetsr: Y. lapBun, JI. JIukn, S. 4. Pornacknii, M. M. I'epacumos.

Tabauupl U cxeMbl: « MEeTo/bl aHTPOIIOJIOTUIY, «I 0JJOBHOM MO3I YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YelnOoBeKa M CKEJNeT IIMMIIaH3ey,
«PyIMMEHTHI U aTaBU3MBbIDY, «/[BHKYIIME CHUIIBI AaHTPOITOT€HE3A», « DIBOIOLUOHHOE
JIPEBO  4YEJOBEKa», «ABcTpaionutTek», «YenoBek  ymenwli», «YenoBek
NPAMOXOIAIININY, «JleHncoBckui yenoBek» «Heanaepranpuby, « KpomaHbOHIBIY,
«IIpenku yenoBeka», « ATambl SBOJIOIUU YEIOBEKa», «Packl UelIoBeKay.

O6opynoBanue: MyJSKM  OKAMEHEJIOCTEH, MpPeaMETOB MaTepuaibHON
KyJIbTYpbl ~TPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MU(OJIOrMYeCKUMU U OUOJICHCKUMU CIOKETAMHU TPOUCXOXKICHUS 4YEJIOBEKa,
dboTorpadgum Hax0IOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIENb
yepena 4YeJoBE€Ka M 4eperna IMIMMIIAaH3€, MOJENb KHCTH 4YEeJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOJEJIH TOPCa MPEAKOB YETIOBEKa.

JladbopaTopnasi padora «lV3yueHue OCOOCHHOCTEW CTpPOEHUS CKeJeTa
YeJI0BEKA, CBSA3aHHBIX C MPSIMOXOKICHUEM).

IIpakTuuyeckas padora «/3ydeHue F3KOJTOTHUECKUX aJanTaluil 4eT0BEKay.

Tema 6. Jkojoruss — HayKka O B3aNMOOTHOIICHUSIX OPraHM3MOB H
HAIOPraHM3MEHHBIX CHCTEM € OKPY/KAKIIeH cpeaou

3apoxieHne U pa3BuTue 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CesepnoBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3znensl u 3agaun
sK0J0ruu. CBSI3b 3KOJIOTUU C APYTUMHU HAyKaMHU.



Meroabl sxonorun. [loneBbie HaOMOAEHUS. DKCIEPUMEHTHI B HKOJIOTHU:
npupoAHbIe U JlabopaTopHble. MojenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKpY>Karollel cpeibl: JTIOKaIbHBIN, peTUOHATIbHBIN U T100aTbHBIH.

3HAaUYEHHWE SKOJOTMYECKUX 3HAHMM I 4YeJloBeKa. ODKOJOTMYECKOE
MHPOBO33PEHUE KAK OCHOBA CBA3EH 4YenoBeuyecTBa C Ipuponoil. dopMupoBaHue
AKOJIOTHYECKOHN KYJIbTYPbl U SKOJOIMYECKOM TPAMOTHOCTH HACEIECHUS.

JdemoHcTpanuu

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

Tabmuiel 1 cxeMbl: «Pa3genbl sxonorumy, «MeToabl skonorum», «Cxema
MOHUTOPHUHTIA OKPYKAOLIEN CPEIBDY.

JlaGoparopuas padora «3yuenue METOJIOB HKOJIOTUYECKUX
VCCIIEOBAHUID.

Tema 7. Opranusmsl u cpeaa 00MTaHUA

Dkoyornyeckre (PaKTopbl U 3aKOHOMEPHOCTH uX aeictBusi. Kinaccudukanms
AKOJIOTMYECKUX (PAaKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororeHHpie. Oomue
3aKOHOMEPHOCTH AEHCTBUS 3KoJiorHueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE W CTCHOOMOHTHBIC
OpraHHU3MBbl.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojorudyeckuid Qaxrop. eicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJIOIMYECKHUE TPYIIIBI
pacCTEeHH M JKMBOTHBIX II0 OTHOWICHWIO K cBeTy. CHrHajmbHas pojb CBETA.
doTonepruoan3M.

Temmeparypa kak 3koyiorudeckuii dakrop. JledicTBue TemmepaTypsl Ha
opranu3mbl. [IOMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIC U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skomorudeckuit Qaxrtop. [IpucmocobneHus pacTeHuil K
noJJIep>)KaHui0 BojHOTO Oananca. Knmaccudukamnusi pacTeHUN MO OTHOIICHHIO K
Boze. [IpucrnocoOaeHust ®KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA36MHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsT ~ TMOJINOYBEHHAsl,  BHYTpUOpraHuaMeHHas.  DU3MKO-XHMHYECKHE
O0COOEHHOCTH cpen oOuTaHus oOpraHu3MoB. [IpucrnocoOneHus OpraHu3MoOB K
YKU3HU B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roJu4Hble pUTMBIL. [IpUCrOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKU3HEHHOW (QopmMme.
Kuznenusie popMbI pacTEHUM: NEPEBhS, KYCTAPHUKHU, KyCTAPHUUYKH, MHOTOJIETHHE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (bakTOpBHI. Buner OMOTUYECKUX B3aUMOJICCTBUM:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparnus,
MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJaeOHn4ecTBO). HeTpoduueckue
B3auMojielicTBus  (Tomuueckue,  Qopuyeckue, (Qpabpuueckue).  3HaUCHUE
OMOTHYECKHX B3aMMOJCHCTBUI JJsi CYIIECTBOBAaHHWS OPraHU3MOB B Cpele
obutanus. [I[pUHIIUTT KOHKYPEHTHOTO UCKITIOUCHUSI.

JdemoHncTpanuu

Tabmuubr U cxembl: «2Ikonorudeckue QaxTopb», «CBETOBON CIEKTpPY,
«IKOJIOTUYECKHE TPYNIbl )KUBOTHBIX MO OTHOILIEHHUIO K CBETY», «TeriIoKpOBHbIE
KUBOTHBIE», «XOJOIHOKPOBHBIE KHUBOTHBIEY», «DHU3NOIOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpembl oOWTaHWS OpraHu3MoB», «bHojorndeckue pUTMED,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHBIE (GOPMBI  KUBOTHBIXY,
«3JKocucTeMa MIMPOKOIUCTBEHHOTO Jiecay, « DKOCHUCTeMa XBOMHOTO Jiecay, «Llenu
NUTaHUS», «XumHYecTBO», «llapasutusm», «Koukypenuus», «CumMOmo3»,
«KoMmmeHcanmnzmy.

ObopynoBanne: Tepbapuu PAaCTCHWA W S>KHUBOTHBIX, MPUCIIOCOOJEHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJOTUYECKUX (PAKTOpOB, repOdapuu CBETOIIOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHUS, repOapry U KOJUIEKIIUN TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PACTEHUM, Yyyena MTHULl U 3Bepeil, repdapuu
pacTeHul, OTHOCSIMMXCS K rurpoduraM, Kcepoputam, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repbapud W KOJJICKIMHM PACTCHWA M IKUBOTHBIX, OOJIQJaONIMX YepTaMu
IPUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUH JKHU3HH, repOapuu u
KOJUICKITUU DPACTCHWH W >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMUHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopnas pabora «BblsBiIeHHE MPUCTOCOONCHUM OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JladbopaTopnasi paGora «BbIsiBI€HHE TPUCTOCOONECHUNH OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATyPhI».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. IKo10rust BUI0B U MOIYJIAMH

DKOJIOTUUECKHE  XapaKTepUCTUKH  momyssinuu.  [lomymsmuss  kak
ouosornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepoB U
0CcOOEHHOCTEH OMOJIOTMU BUAOB B (POPMUPOBAHUU TIPOCTPAHCTBEHHON CTPYKTYpPbI
nomyysiiinid. OCHOBHBIE TIOKa3aTeNyd TOMYJSIMHA: YHCIEHHOCTh, IUIOTHOCTB,



BO3pacTHasi U TMOJIOBasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUS.

DKoJyioruyeckasi CTpykrypa nonyysauud. OleHKa YUCICHHOCTH MOIYJISIUU.
Jlunamuka nonmyssiMu U €€ peryssinus. buoTudyeckuil NOTeHLMA MOMYJISLUH.
MopaenupoBanue IMHAMUKHA TONyJAud. KprBble pocTa YUCIEHHOCTH MOIMYJISLHH.
Kpusble BbDKMBaHUA. Perynsdims 4YMCICHHOCTH TMOMYJSIHA: poiib (PaKTOpoB,
3aBUCSIIUX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATeruu BUIOB (T- U
K-ctparerun).

[Tonstue o0 sKonornueckoi Huiie Buaa. MectoobuTanue. MHoromepHas
Mozenp sKkosormyeckon Humm JIx.M. XarumHcoHa. Pa3mepbl 3konorudeckou
Huu. [loTeHnnanpHas U pealn30BaHHas HUILLU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. DKOJOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TIOBEJEHUSI WU MUTpaluid KUBOTHBIX. buonormyeckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JdemMoHncTpanuu

[Toptper: k. . XaTunHCOH.

Tabnuipl U cXeMbl: «DKOJOTUYECKUE XapPaKTEPUCTUKHU MOMYJISIIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyiasiuun», «Bo3pacTHble  NHUpaMHIbI
nonyysiun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH  3EMJIM  Pa3jIMYHbIMU
opranuzmamMmn», «Mojeins skosnorndeckon Huu Jx. M. XatunHcoHay.

O6opynoBanue: repOapun pacTEHUM, KOJJIEKIIUU KUBOTHBIX.

JladopaTtopnasi pabora  «lIpucmocoGneHus ceMsH  pacTeHHMH K
PacCEeNCHUIOY.

Tema 9. IKo10rUs CO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexnay
OpraHu3MaMH B OMOLIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE
OJIOKK OpPraHu3MOB B DKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cerd. AOUOTHUECKHE OJOKU
skocucteM. [1ouBbI U Wbl B 3KOcUcTEMax. KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeNWd  JKOCUCTEMBbl. buomMacca u  OpOIyKLHMS.
DKOJIOTUYECKHE MUPAMU/IBI UhCces, OMOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI cOOOIEecTB — cykueccuu. [lepBuuHble n
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOrE€HHbIE BO3JICUCTBUA Ha
cykueccuu. Knumakcnoe cooOiectBo. bropasznoobdpasue u nmojgHoTa KpyroBopora
BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.



[IpupoaHbIe PKOCUCTEMBI. DKocUcmembl 03ép U pek. DKocucmemvl MOpell U
O0Keanos8. IKocucmemovl MYHOp, 1eCO8, Cmeneli, NyCmbltb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Pazmuums
MEXTy aHTPOIIOTCHHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opojackas
braopa u dayna. CuHaHTpomu3alus TropoJicko ¢ayHbl. buomorundeckoe u
X035HCTBEHHOE 3HAUECHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aK0OHOMEpPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocucTemax. Ponv kackaonozo sgpgexma u 6udos-30uhpukamopos (Kirouesvix
61008) 6 pyHkyuonuposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXHBIMU SKOCHUCTEMaMH. Y CTOWYHMBOCTh OPraHU3MOB, MOMYJISIMN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuszmul 8030eticmaust 3a2pA3HeHUll  PA3HbIX munog Ha
CyOOP2aAHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€lCMBUSL.
MeTo/1010THsT MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCHCTEM.

JdemoncTpanumn
[Moptpet: A. JIxk. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoleHo3a»,  «DKOcuUCTeMa

HIMPOKOIUCTBEHHOTO Jiecay, «IKOCUCTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHbIE
IpyIIbl OPraHU3MOB B 3KocHucTeMe», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEM,
«llenu nutanus (macTOUIIHAS, AETPUTHAS )Y, « DKOJIOTHUYECKAs TUPaAMUJIA YUCE,
«IKojoruyeckas mupamuaa OMoOMacch», «IKOJIOTHYECKas MUpaMUa SHEPTUMY,
«O0bpazoBanue Oosotay, «llepBuynas cykieccus», «BoccranoBieHue jeca mocie
noxkapay», «JKOocucTeMa 03epay», «ArpoiueHos», «KpyroBopor BemiecTB M MOTOK
SHEPruu B arpoueHose», «lIpuMepsl ypdoskocucTem».

O06opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepeil, repbapuu KyJbTypHBIX U IUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJEIb
9KOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypo0o3KOCHUCTEMbD.

Jlabopatopnas padora «l3yyenue pa3zHooOpa3zusi MEIKHUX IOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX 3KOCUCTEMAX).

IKeKypeust «IKCKypcHUsi B TUIMYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HSsK,
CJIbHUK, Ha CYXOJ0JIbHBINA UM TIOMMEHHBIN JIYT, 03€pO, O0JIOTO)».

IKCKypeHst «OKCKypCHsl B arpo3KocHcTeMy (Ha MOJi€ WU B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obOmemnanerapHas o0ojiouka 3eMJM, TZI€ CYILIECTBYET WU
CyllleCTBOBaJIa XKM3Hb. Pa3BuTue npeacrasieHuil o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6uocheps u eé cocran. JKupoe
BelllecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHusA Ouocdepsl. OcodeHHOCTH Onocdepsl Kak
100aJIbHOM 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTEOXMMHUYECKUE IUKIBI (YIiiepoaa, a3oTra). PUTMHUYHOCTh sSIBIEHUN
B Onocdepe.

3oHanbHOCTh Ouocdepnl. [lonarue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJpa, XBOMHBIE Jieca, CMEILIaHHbIE U TUPOKOJIMCTBEHHbIC JIeCca, CTEU, CABaHHBI,
MyCTBIHU, TPOTTMYECKHUE JIECa, BRICOKOTOPhs. Kiumar, pacTUTEbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U (PyHKIIUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANa U
ounochepHbIX QyHKIUI.

JdemoncTpanun

[ToptpeTtsi: B. U. Bepnanckuid, 3. 3rocc.

Tabnuubr u cxembl: «l'eocdepsr 3emnn», «KpyroBopor azora B HMpHUpOE»,
«KpyroBopoT yriepojma B mpupojae», «KpyroBopoT KUCIOpOJia B MPUPOACH,
«KpyroBopoT Boapl B mpupoze», «OCHOBHbIE OMOMBI cymny, «Knmmmarmueckue
nosica 3emnm», «TyHnpay, «Taitray, «Cmemanusiii necy, «llIupokonncTBeHHbIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponndeckuii gec.

ObopynoBanue: repbapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OLIAs Cpeaa

OKOJIOTUYECKUE KpPU3UChI M UX NpUYMHBL. Bo3nelcTBue dYenoBeka Ha
omochepy. 3arpssHeHHe BoO3AymHONM cpenbl. OXpaHa Bo3ayxa. 3arpsa3HEHHUE
BoAHOW cpenbl. OxpaHa BOIHBIX pecypcoB. Pazpymienune mouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
PACTUTENHHOTO W JKUBOTHOTO MHpa. OCHOBHBIC MPUHIIMITBI OXPAHBI MPUPOJIBIL.
Kpacasie xuHuru. Ocobo oxpaHsemble mpupoansie Ttepputopuu (OOIIT).
borannyeckue cajpl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIC TPUHIIUIBI YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA W IPUPO/IBI.
PanimonanbHOe  MPUPONONONB30BAHUE U COXpPAaHEHHE  OMOJOTMYECKOIo
pazHooOpasus 3emin. OOmmMe 3aKOHOMEPHOCTH TJIOOQIBHBIX SKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIEICTBUA.

Pa3BuTe METOIOB MOHHUTOPHHIAa pa3BUTHS OIACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocoepezaroujei u
KOHKYPeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneyugaroujue 00Cmyn K
ungopmayuu no cocmoAHurO OMOENbHbLIX U008 U Kkocucmem. (OcCHOBbI



IKopeadburumayuu dKocucmem U Ccnocooos 60pvObLl ¢ OUONOBDPENHCOCHUIMUL.
Pexoncmpyrkyus mopckux u HazemHwix 9KOCUCTEM.

JdemoHcTpanuu

Tabmumer  w cxeMmbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapochepbl», «3arpsisHeHne TouBb», «llapHukoBwIT  3ddexT», «Ocobo
OXpaHsieMbIe IPUPOIHBIEC TEPPUTOPUMY, «MOJIENH YIIPaBIIEMOTO MUPAY.
O6GopynoBanue: (ororpaduu OXpaHSEMBIX PACTCHHN W JXKUBOTHBIX KpacHoi
kHuru Poccutickont @enepanuu, KpacHoi KHUTH pernoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS ITPOI'PAMMBI 110
BHOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0o0yJaroImMUMHUC TMporpaMM cpeaHero ooOmero o0pa3oBaHUS: JMYHOCTHBIC,
MeTaInpeIMETHBIC U MPEIMETHBIC.

B cTpykType TUYHOCTHBIX PE3yIbTAaTOB OCBOSHUS MPOTPAMMBI 110 OMOJIOTHH
BBIJICJICHBI CIEAYIOUIME COCTABISIONINE: OCO3HAHUE OOYyYaIOIUMUCS POCCUMCKON
TPKIAHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOONPEACIICHHUIO, Haiuuue Mmomueayuu K OOy4eHUIO  OWOJIOTHH,
yeneHanpaeiennoe pazsumue BHYTPEHHHX YOEXJIEHUN JIMYHOCTU Ha OCHOBE
KITFOUEBBIX IICHHOCTEH M HMCTOPUYECKUX TPATUIIUK Pa3BUTHS OHMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCS PYKOBOJICTBOBATHCS B CBOGH
JESTETPHOCTH I[EHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMH, TPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue NPABOCO3ZHAHUSA  DKOJIOTHUYECKON
KYJBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIMIHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTOCTUTAOTCS
B CIMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHBHOCTH B COOTBETCTBHH C
TPaIUIIMOHHBIMUA POCCUMCKUMH COIMOKYJIbTYPHBIMHU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEACHUS W CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHHUS U
CaMOpAa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3WIIMHM JIMYHOCTH, MATPUOTH3MA U
YBaXEHUSI K 3aKOHY U MPABOIOPSIIKY, YEJIOBEKY TPYJa U CTapIIeMy MOKOJEHHIO,
B3aUMHOI'0 YBa)XKCHHS, OCPEKHOrO OTHOIIECHUS K KYJbTYPHOMY HaCJICAUI0 U
TpaAULKSIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickon denepauuu, MpUpOLE U
OKpYXKarouen cpere.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus
JOJIKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHCHTAIlUH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHMX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTIBITA M OMBITA JACSATEIBHOCTH B MPOIECCE pean3aliid OCHOBHBIX HAIMpaBICHUN
BOCITUTATEIIbHOM JIESITEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpasKIaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON IMO3HUIINK 00yJArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTHTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOpPYECKOM JEITEIBHOCTH NIPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATEJBHBIX 3ajay, BBIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TMO3ULHMI0 IO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHME YUYMUTHIBATh B CBOMX JEHCTBHUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOEKACHUSIMU, KYyJIbTYPHBIMHU LIEHHOCTSMHU U
COLIMAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, TIO3HABATENbHBIX W MCCIEN0BATENbCKUX 33Jad, YBaXXKUTEIHHOTO
OTHOIIEHHS K MHEHHUIO OIINOHEHTOB MpPU OOCYXIEHMHM CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM ESATEIbHOCTH;

2) MIaTPHOTHYECKOr0 BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTb pOCCHUIICKOM IPaKJaHCKON UJCHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHUS K CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTH IIEpe]l
Ponuuoi, ropmoctn 3a cBOWM Kpald, CBOO PoauHy, CBOM SA3BIK M KYJBTYpY,
IPOLUIOE U HACTOSIIIEe MHOIOHALIMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOULIEHUE K IPUPOJHOMY HACJIEIUIO U MMAMITHUKAM IPHUPOIBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJOTMM, NOHUMAaHUS 3HAYECHHUs OHOJIOTMM B IO3HAHUM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKa U COBPEMEHHOI'0 OOIIECTBA;

ujaeliHasg yOeXIEHHOCTh, TOTOBHOCTh K CIy)KE€HUIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTBh OILICHMBATh CHUTYallMl0 U INPUHUMAaTh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMbI U [IEHHOCTH;

OCO3HaHME JINYHOT'O BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAMTEIISAM, CO3/IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO IPUHATUSA LEHHOCTEH CEMEMHOW JKM3HM B COOTBETCTBUHM C
TpaauLusiMu HapoJ0B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs 3CTETHKY ObITa, Hay4HOrO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPyJa, OOIIECTBEHHBIX OTHOILICHUH;

IOHMMaHHUE YMOLIMOHAIIBHOTO BO3AEHCTBUS )KUBOU IIPUPOBI U €€ HEHHOCTH;



TOTOBHOCTh K CAaMOBBIPQXKEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSBIISITH KAYECTBA TBOPUECKON JTUYHOCTH;

5) ¢uzuyeckoro BocnuTaHusi, (POPMUPOBAHUS KYJILTYPbl 3[0POBbS H
IMOIMOHAJILHOTO 0JIArONOJIy4Yns:

NOHUMAaHUE W peaju3anus 370pOBOTO u Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOo€  TUTaHUE, COOJIOJICHHE TUTMEHWYECKUX TMPaBWJI U HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM W OTHbIXa, peryisapHas Quznueckas
AKTUBHOCTbH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DM3MYECKOMY U TICUXUYECKOMY 3I0POBBIO;

NOHMMAHWE LEHHOCTH TNPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCJEICTBUI W HENPUATHS BPEIHBIX NPUBBIUCK (yHOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHUE LIEHHOCTU MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K AaKTUBHOM JAESATEILHOCTH TEXHOJOTHYECKOM W COIMaTbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATH U CaMOCTOSATEIIHHO
BBITIOJTHSATh TaKyl0 JEATEIbHOCTD;

UHTEPEC K pa3InyHbIM cdepaM npodhecCHOHANBHONU JESATEIHbHOCTH, YMEHUE
COBEpILaTh OCO3HAHHBIA BBHIOOp Oyayme npodeccu U pearu30BLIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0O U CamMoOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMS

AKOJIOTMYECKU 11eJIECOO00pa3HOe OTHOIIEHHWE K TPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS;

MOBBIIIEHUE YPOBHS HKOJOTMYECKON KyJIbTYpbl: MPUOOPETEHUE ONbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBUNA IS
OKpY>Kalollen cpebl;

OCO3HaHME TJI00ATILHOTO XapaKTepa JKOJOTHYECKUX MPOOJeM U MyTel HuX
penieHus;

CIIOCOOHOCTh HMCITOJIb30BaTh MPUOOpETaeMble TMPU HU3YUYEHUU OUOJOTHUHU
3HAHUST W YMEHUS TpPU PEHICHUH TpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM
PUPOJIONIONIB30BaHMUEM  (COOJIOJICHHE  TMpaBWJI  TOBEJICHUS B TPHUPOJE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsr);

AKTUBHOE HENPUATHE JICUCTBUM, TMPHUHOCAIIMX BpPEI  OKPYKarOIIEH
IPUPOAHON Ccpelie, YMEHHE NPOrHO3UPOBATH HEOJATONPHUSATHBIE HKOJIOTHYECKUE
MOCJICICTBUSA MPEIANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAIATh UX;



HaJW4Yue Pa3BUTOrO DKOJOIMYECKOIO0 MBILIUICHUS, YKOJIOTUYECKON KYJIBTYpHI,
OIbITa NEeATENbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOACTBOBATbCSI UMM B IIO3HABATEIIbHOM, KOMMYHUKATHUBHONW U COLMAIIBLHOM
IIPAaKTUKE, TOTOBHOCTH K YYAaCTUIO B IPAKTHYECKOMN JIEATEIBHOCTH dKOJIOIMYECKON
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIHMAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEpLICHCTBOBAHUE SA3BIKOBOM M YWTATEIBCKOM KYyJIBTYpPBl KaK CpEICTBa
B3aMMOJICHCTBHS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHUMaHUE crneuu@ukd OHOJIOTMM Kak HayKd, OCO3HaHUs €€ poJiu B
(dbopMuUpOBaHWN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU IIETIOCTHOTO
IpPEICTaBICHU 00 OKpYXalolleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeJOBEKa U
oOmiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpodiieM
COXpaHEHMS TPUPOTHOTO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBHIM3ALUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTHsSI MEIULMHBI, CO3JAaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PeCcypcHble  NpPoOJEeMbl  Pa3BUTHUS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INI00AJIBHBIX IKOJIOTHUYECKUX MPOOIEM U
o0OecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUH OMOJOTMYECKMX 3HAaHUW B LEJAX
NOBBIILIEHUS OO0IIel KyJbTYphl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKUMOHAJIBHOW T'PaMOTHOCTH OOydyaromuxcs, GpopmMupyemon
IIPU U3yYE€HUU OMOJIOTHH;

IIOHUMAHHUE CYLIHOCTH METOJOB ITO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMble 3HaHMs MJIs aHajau3a u
O0OBSCHEHHUSI SIBJIICHUN OKPYXKAIOLIEr0 MUPa U MPOUCXOJAUIMX B HEM M3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOYEHHsSI Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS IS
penieHus IpoOJieM B peajbHbIX KU3HEHHBIX CUTYaIIMSIX;

OCO3HAaHHE ILIEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATENbHOCTD NHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMO0Opa30BaHUIO, K AaKTHUBHOMY IIOJYUEHHUIO HOBBIX 3HAaHUI MO OMONOIMM B
COOTBETCTBUHM C KU3HEHHBIMU IMOTPEOHOCTAMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHsS yueOHoro mpeamera «buomorus
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOyHAIOUTUXCS
MEXIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHSITHUS, OTpakarollue
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHEHU(PUKY METOJOB TO3HAHUS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTus, SBJICHHE, MPOIECC,
cHUCTeMa, Hay4HbId (PakT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
UCClIeIOBaHUE,  HaOJIOEHHWE,  HU3MEpPEHUE, OSKCIEPUMEHT U  JIpyrue);
yHUBEpCAIbHBIC Yy4YeOHBbIC JeWcTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETyJSTUBHBIE), o0ecIeunBaroIue dbopmupoBaHue GyHKIMOHATBHOM
TPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMH OOYYaloOUIUXCS, CIIOCOOHOCTH
o0yJaromuxcs HCTIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKNE 3HAHWS W YHUBEpPCaJIbHBIC y4eOHBIE JCUCTBUS B
IT03HABATEILHOW U COLIMAIbHOM MPAKTHUKE.

B pesynpraTre wu3yueHus OMOJOTMM Ha YpPOBHE CpPEIHEro oOIIero
obpazoBaHusi y oOyuyaromerocss OyayT chOpMUpPOBaHBl  IMO3HABATEJIbHBIC
yHUBEpCAIbHBIC YUeOHBIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YUCOHBIC
JCHUCTBUSA, PETYJISTUBHBIE YHHUBEPCAIbHBIC YyYEeOHBIC JCWCTBUS, COBMECTHAsS
JESATCIBbHOCTb.

MeranpenMeTHble pe3yJIbTaThbl OCBOCHHS IPOTPAMMbl CPEIHETO OOIIero
00pa3oBaHUsl TOTKHBI OTPAXKATD:

Osaagenne YHHUBepPCAJIbHBIMH yueOHBIMU MO3HABATEIbLHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYecKHe IeHCTBHS:

CaMOCTOATENILHO  (OPMYJIMPOBAaTh W aKTyaJIM3upoBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWA TPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, cCUHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, 000OIICHUS), pAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TTOHSATHSIMH);

OTIpENIeNATh IEeNH NeATeTLHOCTH, 3a/JaBas IapaMeTphl M KPUTEPUU WX
JTOCTHKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMH ICIISIMU;

WCIIO0JIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JJIsl 0OBSICHEHUS (PAKTOB M SIBJICHUM
YKUBOM IIPUPOLBI;

CTPOUTH JIOTHYECKHE paCCyKIeHUs (MHIYKTUBHBIC, MEAyKTUBHBIC, IIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PaccCMaTPHUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MIPUMEHSITh CXEMHO-MO/ICIbHBIC Cpe/acTBa TSI peACTaBICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIIECHWW B M3yYaeMbIX OMOJIOTHYECKHX OOBEKTax, a



TAaKK€  MPOTHUBOPEYMH  pa3HOr0  poja,  BBIBICHHBIX B Pa3jM4YHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUJIaH PEIICHHs] MPOOJIEeMbl C Y4ETOM aHAM3a MMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEIBHOCTD, OLIECHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKHU MOCIIEACTBUN JESTENbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PELIEHUH )KM3HEHHBIX TPOOJIEM.

2) 0a30BbI€e HCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-HCCIIEI0BATENbCKON U MMPOEKTHON JESATENBHOCTH,
HaBbIKAMHM  pa3pelieHus MpooOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHX 3a/1a4, TPUMEHEHUIO
pa3IMYHbIX METOJOB MO3HAHUS;

UCIOJb30BaTh pAa3jMuYHble BUABI JESATEIBHOCTH IO IOJIYYEHHIO HOBOTO
3HaHUS, €ro HHTEpIpeTald, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYalMSIX, B TOM YHCJIE TPU CO3/IaHUH YUEOHBIX M COLUAIBHBIX TPOECKTOB;

(dopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIAJeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTb U (HOpMyIHpoOBaThb COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
NESATENbHOCTU U dKU3HEHHBIX CUTYaLIUSX;

BBISIBJISITh [IPUUMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWTb apryMEHThl Uil J0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 3a71aBaTh ApaMETPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TMOJIYYEHHbIE B XOJ€ PEIICHUs 3a/ladyd  Ppe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATh LIEJICHANPABICHHBI MOMCK IEpEeHOca CPEJCTB M CHOCOOOB
JeHcTBUS B MPO(ECCUOHAIBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJEH, MpeJjiaratb OpUTrHHAIbHbBIE MOJIXOJbl U pELICHUs,
CTaBUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) paGora ¢ uHpopManuen:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE yueOHOro
nocoOus, HAy4YHO-IIOMYJIIPHOM JUTEeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B VIHTepHeTe), aHaIu3upOBaTh



uHGOPMAITUIO PA3IMYHBIX BUJOB U (DOPM MPEACTABICHHS, KPUTUUYECKHU OIICHUBAThH
e€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMyIMpOBaTh 3alpPOCHl U MPUMEHSATH PA3NMYHBIE METOJbI MPU TMOUCKE U
otOope Omonornyeckoil nHMOpManuy, HEOOXOAUMOM JIsl BBITTOJHEHUS! Y4eOHBIX
3azay;

npuoOpeTaTh OMNBIT KCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS Pa3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BHIOWpATh  ONTUMAIbHYI0  (OpMY  MpEACTaBICHUS
ouosornyeckoi uHbopmaruu (cxeMbl, rpaduku, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHbIM #A3BIK B KayeCTBE CpeacTBa Npu paboTe cC
OHOJOrMYecKod HH(pOpMalMel: MNPUMEHATh XHUMHYECKHE, (U3nyeckue u
MaTeMaTUYeCKUe 3HAaKW W CUMBOJBI, (HOpPMYyJbl, ab0peBHATYpy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHE  CpEJCTBA
HaTJIAIHOCTH;

BJIQJIETh ~ HABBbIKAMU  pAacloO3HABaHWUS W 3alUTBl  WH(OpMaIuH,
MH(pOpPMAIIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OgyajieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUAMM:

1) oOmenue:

OCYLIECTBJISATH KOMMYHHUKAILIMK BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU IO CYIIECTBY OOCYyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJECHHUSI OTHOCUTEIBHO BBHIMIOJIHEHUS MpeajaraeMomn
3a/1ay, YYUTHIBaTh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMN JPYTUX YYACTHUKOB
JMajora Uin JUCKYCCUH);

pacno3HaBaTh HEBepOAJbHbIE CpPEACTBA OOIICHMS, NOHUMAaTh 3HAYECHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS M B3aUMOJICUCTBHSI, TTOHUMATh
HaAMEpEeHUs JIPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpEKTHOU popme (popMyaupoBaTh CBOH BO3PAKEHNUS;

Pa3BEPHYTO M JIOTUYHO H3Jararb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh W MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboTHI IpH PEIICHUU OUOJIOTUYECKOU TpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUS TPYITOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUH YIeOHOM 3a/1au;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JIEWUCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJOr0 YjeHa KOJIEKTHBA;



IPUHUMATh [E€JIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiaTh pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIATh pe3YyJbTaThl
COBMECTHOM padoThI;

OIICHMBAaTh KAuye€CTBO CBOEr0 BKJAJla M KaXXJOTO yYaCTHHMKA KOMAaH/bI B
001Ut pe3yNbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE TIPOCKTHI, OIEHMBATh UJEH C TO3UIMU HOBU3HHBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IUYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCTIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEeM M UX
pEIIeHNs B )KU3HEHHBIX U YYEOHBIX CUTYAITUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUU IIeJIEBbIE M CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSX W MOCTYIKAaxX MO OTHOIICHUIO K JKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILUECTBIISITh MO3HABATENbHYIO JACSTEIbHOCTD, BBISBIATH
po0eMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJa4l B 00pa30BaTEIIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pEIIeHHs Npo0ieMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JIeNIaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIbHOCTD,
OIICHMBATh COOTBETCTBUE PE3YyJIbTATOB LENSAM;

BJIaJ€Th  HABBIKAMM  IO3HABATENbHON  pediieKCHH  KaKk  OCO3HAHMS
COBEPILAEMbIX JIEUCTBUI M MBICIUTENBHBIX IPOILIECCOB, HX pPE3YJIbTATOB U
OCHOBaHUH, UCIOJIB30BaTh MPHUEMBI peIeKCUH Ji1 OLUEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHUS;

YMETh OLICHUBATh PUCKUM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO HUX
CHUKEHMUIO;



IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTHX IIPH aHajIu3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEATENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

NNPEIMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynbTaThl OCBOCHHS COJEPKAHHS Y4eOHOrOo mpeaMera
«buonorusi» Ha yrayOnE€HHOM ypOBHE OpPHUEHTHUPOBaHBI Ha oOecreyeHue
npopuiabHOro  o0yueHuss  oOydaronuxcss — Owosoruu. OHM  BKIIIOYAIOT:
crienuduyeckue sl OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUI MO
OCBOCHHIO, MHTEPIIPETAIIMN U MPEOOPa30BaHUIO 3HAHUM, BHUBI IEATEIHHOCTH TI0
MOJIYYEHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAKXKE B
peanbHBIX XKU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yibTaThl MPEICTABICHBI IO
rojiamMm U3y4eHus.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO mipeameta «buomorus» B 10
KJlacce NOKHbI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECT€ U pPOJU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B
MO3HAHUU  3aKOHOB  NPHUPOJBI U  PEIICHUH MpoOJIeM  palrOHAILHOIO
PUPOIOIIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH,

BJIQJICHUE CUCTEMOM OWOJOTMYECKMX 3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAlOIIME OHOJIOTUYECKUE TEPMUHBI U TOHSATUS (3KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOM3BEICHHUE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(knerounas teopus T. llIanna, M. Illneiinena, P. Bupxoa, xpomocomHast Teopust
HacnenactBeHHoct T. Moprana), yuenus (H. WM. BaBumoBa — o meHtpax
MHOTrooOpa3usi ¥  MPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(emrnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJICHHUS, PACIICIICHUS, YHCTOTHI TaMer,
HE3aBUCHUMOro HacinenoBaHuss [. MeHnens, TOMOJOTHYECKUX pAIOB B
HacJIeICTBEHHON N3MCHYUBOCTHU H. . Bagunoga), MPUHLMIIBI
(KOMILJIEMEHTapPHOCTH )

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJb3YEMbIX B
OMOJIOTMYECKUX HCCIACAOBAHUAX JKHUBBIX OOBEKTOB (OmMHCaHWE, H3MEPECHUE,
HaOJII0/IeHNUE, SKCIIEPUMEHT);



YMEHHE BBLICIATh CYLUIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpraHu3MOB, B TOM 4YHUCIIE
Oaktepuii, rpuOOB, pacTeHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUSI OPTaHOB U CUCTEM
OpraHOB pPACTEHUH, >KMBOTHBIX, YEIIOBEKa, IPOIECCOB IKHUIHEACITEIHLHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PAacTEHUM, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX
IPOLIECCOB: 0OMEHA BEUIECTB (METabOIM3M), MPEBPALLEHUS SHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U reTepoTpoHOTO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMEeTOreHe3a, SMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHIMBUIYaJbHOTO  pa3BUTUS ~ OpraHu3ma  (OHTOreHe3a),
B3aMMOJIEMCTBUSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTAaHaBIMBAaTh B3aMMOCBS3M MEXAY OPraHOMJAMHU KIETKM U HUX
(GYHKIMSAMH, CTPOGHHEM KJIETOK pa3HbIX TKaHEH W UX (QYHKIHSIMH, MEXIY
OpraHaMM W CHCTEMaMH OpPraHOB y PpAcCTEHHM, >XUBOTHBIX W YENOBEKa M HX
(GYHKIUAMHE, MEXAYy CHCTEMaMU OPraHoB U MX (QYHKIUSAMH, MEXAy 3TarnaMu
oOMeHa BELIECTB, 3TallaMy KJIETOYHOTO KA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
dTamaMu SMOPHUOHAILHOTO PA3BHUTHSA, TEHOTHIIOM M (PEHOTHUNOM, (EHOTHUIIOM U
dbakTOopamMu cpesibl OOUTAHUS;

YMEHHE BBISABJISTH OTJIWYUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHME HCIOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUUIsl TOKA3aTENbCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CHUCTEeMAaTUYECKUX TPYIII;

YMEHHE pelaTb OMOJIOTUYECKUE 3a]]a4t, BBISBISATh TPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIETyeMbIMU OMOJIOTMUECKUMH MIPOLIECCaMU U SIBJICHUSMH, JI€JIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpakTUYeCKue padoThl, COOII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000PYA0BAHUEM;

YMEHHME BBIIBUTaTb TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOpMyJIMpys LeJb HCCIENO0BaHUS, aHAJIM3UPOBATh IIOJyYEHHBIE
pe3yJIbTaThI U AENaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATENIbCKON paboTe Mo OuoJIoruw,
HKOJIOTUM W METUIIMHE, MPOBOJUMON Ha 0a3ze MIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTAaBIATh  TOJYYEHHBbIE  pe3yslbTaThl Ha  yYEHUYECKHX

KOH(epeHIHUsX;
YMEHUE OLIEHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
obnmactu  OWoiorum W MeAMUMHBI  (KJIOHMPOBAaHHWE,  UCKYCCTBEHHOE

OTUIOZOTBOPEHUE, HAMPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHHE TPaHCTEHHBIX
OpraHu3MOB);



YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHaIbHON
NEeSTENBbHOCTH B 00JacTH OMOJOTHH, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBONW MPOMBIIUICHHOCTH, YIUIYOJISITh MMO3HABATEIbHBIN
MHTEpEC, HAIIPABJICHHBII HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

[IpeameTHbie pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 11
Kjlacce JOJIKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHMM O MECTe€ U pPOJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KApTUHBl MHpA, B MO3HAHMHM 3aKOHOB MPUPOABI M PELICHHH SKOJOTMYECKHUX
npo0iieM 4YeloBEeYecTBa, a TakKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIOTIONB30BaHMS, U B ()OPMUPOBAHUM 1IEHHOCTHOTO OTHOIICHHS K MPHUPOJIE,
0OIIEeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUICKUX U 3apyOeKHBIX yU4EHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUY;

YMEHUE BIAJIETh CUCTEMOW OMOJOTMYECKMX 3HAHUN, KOTOpas BKIIOYAET
ONpeJeNeHns] M TMOHMMAaHHE CYIIHOCTH OCHOBOIIOJAralmIuX OHOJOTHYECKHX
TEPMUHOB M TOHATHHA (BHI, JKOCUCTeMa, Omocdepa), OMONTOTHYECKHUE TEOpUU
(aBostonioHHas teopus Y. JlapBuHa, CUHTETHYECKAsl TEOPHUS IBOJIIOLNN), YUCHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHusx 3Bostonun, B.. BepHanckoro — o
ouocoepe), 3akoHbl (reHerudeckoro paBHoBecust [x. Xapnu um B. BaiinOepra,
3apojeiieBoro cxoiacrea K. M. bapa), mpaBuna (Munumyma FO. JlubOuxa,
HKOJIOTMYECKON NupaMuIbl 3HEpPrum), rumnores3sl (runore3a «vupa PHK» V.
I'unbepra);

yMEHUE  BJaJE€Thb  OCHOBHBIMM  METOJaMH  HAy4YHOTO  TO3HAHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIEI0BAHUSX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, U3MEpeHue, HaONIOJIEHUE, SKCIEPUMEHT), CIIOCOO0aMU BBISABJICHUS U
OIIEHKH aHTPOIION€HHBIX U3MEHEHUI B PUPOJIE;

YMEHUE BBIJICIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHMOTEOIEHO30B,
KOCUCTEM M Ouocdepbl, CTaOUIM3UPYIONIETO, JABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, AJITONATPUYECKOTrO u CUMIIaTPUYECKOTO
BUI000pa30BaHus, BIUSHUS JABIKYIIUX CHJI SBOJIONMU HA TeHO(POH T TIOMYJISIUH,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOUTaHUs, YepeJOBaHUsI HANpPaBICHUN
ABOJIIOIIMHU, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B DKOCHCTEMAX;

YMEHUE YCTaHAaBIMBAaTh B3aMMOCBA3M MEXAY MPOLECCAaMU 3BOJIOLUH,
JIBIDKYIIMMH CHJIAMH aHTPOMNOTeHE3a, KOMIIOHEHTaMHU Pa3JIMYHBIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBIATH  OTJIMYMUTENbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejlie OOWTaHUs, aOUOTUYECKUX U OMOTHYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBsI3€l  OpraHM3MOB B  cOOOLIEeCTBaXx,
AHTPOIIOTEHHBIX U3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIUKY JUISl TOKA3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbI OOUTAHMS, EAMHCTBA
YEeJIIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHs MHOTrooOpasusi BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS MPUPOIBI M YETIOBEUECTBA,

yYMEHHUE penIaTh OMOJIOTHYCCKUE 3a0a9d, BBISBISTh TPHUYUHHO-CIICICTBCHHBIS
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOIOTHYECKUMH TIPOIECCAMU U SBJICHHUSIMHU, JI€TIATh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

yYMEHUE BBINOJIHATH JIA0OpATOpHbIE M MpakTU4YecKue paboThl, COOIIOIAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U J1abOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTATBHBIMU
cpenctBamu, GOPMYTUPYS II€NIb HCCIENOBAHUSA, AHAIU3UPOBATH TOJYYCHHBIS
pe3yibTaThl U J€J1aTh BHIBOIBI,

YMEHHUE Y4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIbCKON paboTe Mo OMOJIOTHH,
AKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKONBHBIX HAYYHBIX OOIIECTB, U
nyOMWYHO  TPEACTaBIATH  MOJYYCHHBIC  PE3yJNbTaThl HA  yYCHHUYECKHX
KOH(DEpEHITUSX;

yMEHUE OLEHUBATh TMMOTE3bl M TEOPUH O MIPOUCXOKICHUHU KU3HU, YEIOBEKa
M UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX M CHOCO0ax MpeAoTBpaIleHUs
ro0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied mnpodeccuoHaIbHON
NEeSTEHLHOCTU B 00JIACTU OMOJIOTUH, SKOJIOTUH, IPUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUU, CEIIbCKOTO XO3SCTBA, MHINEBON
MIPOMBITINICHHOCTH, YTIyONATh TO3HABATEIbHBI WHTEPEC, HAIpaBJICHHBIA Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYyIOIIEH  mpodeccun W IPOAOIKEHHE
OMOJIOTUYECKOTO 00pa30oBaHUsl B OPTaHU3AIUSAX CPEAHETO MPOGECCHOHAIBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
DJIeKTPOHHbIE
Ne | HaumeHoBaHHUe pa3es10B (uudgposrbie)
n/n ¥ TeM NporpamMmsl KoJsmn4yecTBo yacos oOpa3oBaTe/ibHbIE
pecypcsbl
KonTpoabuble IlpakTuueckue
Bcero
padoThI padoThI
1 buosiorus kak Hayka 1
) JKuBble cucTeMbl U UX )
U3y4YeHHUe
3 buosnorust kineTku 2 0.5
4 XuMHU4uecKasi OpraHu3aius 10 1
KJIETKH
5 CtpoeHue u QyHKIMH 2 )
KJIETKH
OOMeH BelIeCTB U
6 MpeBpallleHUE SHEPTUH B 9 1
KIIETKE
HacnenctBennas
7 UH(OpPMALIUS U peaTn3aius 9 0.5
€€ B KJIIETKE
8 JKU3HEHHEIN IUKI KJIETKA 6 1
9 CtpoeHue U pyHKIHUH 17 L5
OpraHU3MOB
10 Pa3zMHoxeHue u pa3Butue 3 15
OpraHU3MOB
I'enetnka — Hayka o
11 HaCJIE€OCTBEHHOCTU U 2 0.5

HN3MCHYMBOCTHU OPTaHHU3MOB




12 3aKOHOMEPHOCTH 10 1
HACJIEACTBEHHOCTH

13 3aKOHOMEPHOCTH 6 1
M3MEHYUBOCTH

14 I'eneTnka uenoBeka 3 0.5

15 Cenexuusi OpraHu3MoB 4 1
buorexnonorus u

16 4
CUHTETHYECKAsT OMOJIOTUI

17 Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO 102 13

YACOB IIO ITPOTPAMME




11 KITACC

Ne

n/m

HaumeHnoBaHue pa3jiesioB
H Te€M NPOrpaMMbI

KoaunuyecTBO 4acoB

DJIEKTPOHHBIE
(undpossbie)
oOpa3oBaTe/ibHbIEC

pecypcbl

Bcero

KonTpoabHbie
padoThI

IIpakTn4yeckue
padoThI

3apoxJaeHNe U pa3BUTUE
HBOJIIOIIMOHHBIX
IpeJICTaBICHUN B OMOJIOTUI

MHuUKpo3BOTIOLIHS U €€
pe3yabTaThl

14

MaxkpoaBontonuus u eé
pe3ynbTaThl

[Ipoucxoxnaenue u
pa3BUTHE )KU3HU Ha 3eMJie

15

1.5

[TpoucxoxaeHue yenoBexka
— QHTPOIOTCHE3

10

DKOJIOTHS] — HayKa O
B3aMMOOTHOIICHHSIX
OpPraHu3MoOB U
HAJI0PraHU3MEHHBIX CUCTEM
C OKpYKAaKoILIEH cpeion

0.5

Opranusmsl 1 cpesa
oOuTaHus

1.5

DKOJIOTHA BUIOB U
TOMYJISIITUNA

0.5

DKO0JIOTUs COOOIIECTB.
DKOJIOTUYECKUE CUCTEMBI

0.5

10

buocdepa — rimodanpHas




OKOCHUCTEMA

11 YenoBek U OKpy Karomast

6
cpena
12 Pe3epBHOE Bpems 8
OBILEE KOJIMYECTBO 102 75

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

DJIeKTPOHHbBbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypcbl

KonTpoabHbie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Bronorus xak KOMIUIEKCHAs
HayKa M KaK 9acTh COBPEMEHHOTO
oOmrecTBa

JKuBEIE CUCTEMEI U UX CBOMCTBA.
YpoBHEBas OpraHu3anus KUBbIX
CHUCTEM.

Bxoanast KOHTpoJbHas padoTa.

Hcropust OTKPBITUS U U3YUYEHUS
kneTku. Knerounas teopus

MeTo 161 MOTIEKYISIPHOU 1
KJIETOYHOW OMOJIOTHH.
[TpakTiueckas pabota
«/3yuenune MeTo10B KIICTOYHOM
ouosoruu (xpoMarorpadus,
anteKTpodopes,
nuddepeHnraIbHOe
uentpudyruposanue, [111P)»

0.5

XMMHYECKUH COCTAB KJIETKU

MI/IHepaJIBHBIC BCIICCTBA KIICTKH,
uXx OMoyoruyeckas poJib

Opranuveckue BEeIecTBa KICTKU
— Oenku. JlaboparopHas pabota

0.5




«OO0HapyxeHHe OeNKOB ¢
MOMOIIBIO0 KAY€CTBEHHBIX
pEaAKLIHI

CsoiicTBa, K1accudukamnus u
byHKIMHA OCITKOB

10

OpraHndecKkue BemecTBa KICTKH
— YIJIEBOJIbI

11

OpF AHNYCCKHEC BCIICCTBA KICTKHU
— JIMIIUJIBI

12

Hyxkneunoseie kucnotsl. JJHK u
PHK. Jlaboparopnas pabota
«HccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIJIEJIEHHBIX U3 KJIETOK
Pa3IUYHbBIX OPraHU3MOBY

0.5

13

Crpoenue u pyukunu ATO.
Hpyrue nykneozunrpudocdats
(HTD)

14

CexBennpoBanue [JHK. Meroast
TCHOMUKH, TPAHCKPUIITOMHKH,
POTECOMHUKH

15

MeToapl CTpYKTypHOU OHOJIOTUH

16

Tunsl KIETOK.
ITpokapuoTnueckas KiIeTKa

17

CTpoeHne 3yKapuoTHYECKOM
kneTku. [Ipaktuueckas pabota
«3yueHne CBOMCTB KJIETOYHOM
MeMOpaHbD»

0.5

18

IToBEpXHOCTHBIM anmnapar KJIeTKU

19

OnHoMeMOpaHHbBIE OPTaHOU/IBI
kieTku. [Ipaktnueckas padbora
«W3yuenne nBMKEHUS
OUTOILIA3MbI B pPACTUTCIIbHBIX

0.5




KIJICTKax>»

20

[TosmyaBTOHOMHBIE OpraHOUBI
KJIETKU: MUTOXOHIPHH,
mactuabl. JlabopartopHas pabora
«HMccnenoBanue mia3mMoan3a u
JIETUIa3MOJIN3a B PACTUTEIIBHBIX
KIIETKaX»

0.5

21

HememOpaHHbIe OpraHOU/IbI
KJIETKH

22

Crpoenue U pyHKIUH spa

23

CpaBHUTENIbHAS XapaKTePUCTHKA
KJIETOK 3yKapHoT. JlJabopaTtopHas
pabota «/3yueHnue cTpoeHHs

KJIETOK Pa3JIMYHBIX OPTaHHU3MOBY

0.5

24

KonTponbHas pabota

25

AccUMIISIIIS U TUCCUMIIISIIIHS-
JIBE CTOPOHBI METa0O0IU3MA.
OOMeH BelecTB.
®OepMEHTaTUBHBIN XapaAKTEP
pEaAKUHIA KJIETOYHOTO
MeTtabonm3ma. JlaboparopHas
pabora «13yueHue
(bepMEHTaTUBHOTO PACIICTIIICHUS
nepoKcua BoJ0poia B
PACTUTENBHBIX U )KUBOTHBIX
KJIETKaX»

0.5

26

Benku-akTuBaTOph! U OCIKH-
HHTHOUTOPBI

27

ABTOTpOGHBIN THIT OOMEHa
BEIIIECTB

28

dorocunTe’

29

XemocuHTe3. JJaboparopHas

0.5




pabota «CpaBHEHHE TIPOIIECCOB
dboToCHHTE3a M XEMOCHHTE3a»

30

AHa’poOHBIE OpraHn3MBbl. Bus
Opoxenus. JlabopaTopHas
pabota «CpaBHEHHE NPOLIECCOB
6pO)K€HI/I$I W JbIXaHUs)

31

AdpOoOHBIE OPTaHU3MBI. JTaITbI
SHEPreTHIeCcKOro 0OMeHa

32

DHeprust MeMOpaHHOTO
rpagueHTa npotoHoB. CuHTE3
AT®: pabora nporonHort ATD-
CHHTa3bl

33

Peakuu MAaTpUYIHOI'0O CMHTC3a

34

TpaHnckpunuus — MaTpUYHBIA
cunre3 PHK

35

TpaHcasauus u €€ sTarsbl.
KoaupoBanue aMUHOKHUCIIOT.
Ponb pubocom B Ouocunrese
Oenka

36

KonTponbHas pabota

37

Opranuzanys renoma y
MIPOKAPHUOT U FYKAPHUOT

38

MonekynsipHble MEXaHU3MBI
9KCIIPECCUH F€HOB Y 3YKapUOT

39

Bupycel — BHeEKIIETOUHBIE
(GbOpMBI )KU3HU U OOIUTaTHBIE
napas3utsl. [IpakTuueckas padbota
«Co3zianre MoJiesd BUpyca»

0.5

40

Bupycuble 3a00neBaHus
YEJIOBEKa, )KUBOTHBIX, PACTCHUMN

41

HanorexHonoruu B OMOJIOTHH U
MEIULINHE




42

JKU3HEeHHBIN TUKIT KIETKU

43 Marpuussiii cunaTe3 JJHK
Xpomocomsl. JTaboparopHas

44 pabora «l3yueHue XxpoMocoM Ha 0.5
TOTOBBIX MUKPOTpENapaTax»

45 JleneHue KIeTKM — MHUTO3
Tune! knerok. Kapuokunes u
nuToKuHE3. JlaboparopHas

46 pabota «Habmonenue Murosa B 0.5
KJIETKaX KOHYMKA KOpEeIlIKa JyKa
(Ha TOTOBBIX MUKpOIIpenapaTax)»

47 Perynsimus »KU3HEHHOTO LIMKIA
KJIETOK

48 Opranms3M Kak euHOE 1EI0e
Tkanu pacrenuii. Jlaboparoprast

49 pabota «/3yueHue TkaHen 0.5
pacTeHui»
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnas pabota 0.5
«3ydyeHune TKaHen KUBOTHBIX»
Oprasbsl. CHUCTEMBI OPTraHOB.

51 JlaGopaTtopHnast pabota 0.5
«/3y4yenune opraHoB IIBETKOBOT'O
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHre opraHu3MoB

54 [IuTanue opranu3mMoB
[IuTanue MO3BOHOYHBIX

55 UBOTHBIX. [Iu1IeBapuTEbHAS
CHUCTEMa YEJIOBEKa

56 JlpIxaHue Opraau3mMoB

57 JIpIXaHKE MO3BOHOYHBIX




JKHNBOTHBIX U YCJIIOBCKA

TpancnopT BemecTs y

58
OpraHHU3MOB
KpoBeHnocHas cuctema

59 MO3BOHOYHBIX JKUBOTHBIX U
YyelioBeKa

60 Brigenenue y opranu3smMos
3amura opranu3mMoB

61 KonTponpHas pabora.

62 HMmMyHHas1 cucTeMa 4esioBeKa

63 PaznpaxuMocTh U perymsinus y
OpraHU3MOB
I'ymopansHas perymsnus u

64 SHJIOKpUHHAs CHUCTEMA
JKUBOTHBIX U YEJIOBEKa

65 DopMBI pa3MHOKECHUS
OpraHU3MOB

66 [TonoBoe pa3zMHOXKEHUE

67 Meiio3
l'amerorenes. ObpazoBanue u
pa3BUTHE TIOJOBBIX KIETOK.

68 JlaGopaTtopHnast pabota 0.5
«/3yueHue cTpOeHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

69 WuauBuayanbHOE pa3BUTHE
OpraHU3MOB — OHTOT€HE3

70 3akyajKa OpraHOB U TKaHEU U3
3apO/JIbIIIEBbIX JHCTKOB
Poct 1 pa3BuTHE KUBOTHBIX.

71 JlaboparopHas paboTa 0.5

«BrIsIBICHNE IMPU3HAKOB




CXO/JICTBA 3apOJbIIIECH
[I03BOHOYHBIX )KMBOTHBIX»

72

Pa3mHOXeHMe u pa3BuTHE
pacrenuii. JlabopaTtopHas pabora
«CTpoeHne opraHos
Pa3MHO>KCHHUS BBICIIIAX
pacTEHUIN»

0.5

73

HCTOpI/IH CTaHOBJICHUA U
Pa3BUTHA TCHCTUKH KaK HAYKH

74

OCHOBHBIE TIOHSTHSI U CHMBOJIBI
reHetuku. JlabopaTopHas pabora
«/Ipo3odumna kak 0ObEKT
TCHETHYECKUX HUCCIICAOBAHMID

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAHUS
npu3HakoB. MoHOTHOpUAHOE
ckpemuBanue. [Ipaktnaeckas
pabota "M3ydeHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKpEINBAHUS
y npo3odussr”

0.5

76

]_[I/ITOJ'IOI"I/IIICCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCIIMBaHHUA

77

AHanu3upyolee CKpeluBaHue.
HenonHoe foMuHUpoOBaHME

78

JuruOpumHoe CKperuBaHue.
[IpakTuyeckas pabora
«M3y4eHune pe3ysbTaToB
JUTHOPHUTHOTO CKPEIUBAHUS Y
JIPO30(UITBI»

0.5

79

[MuTonormyeckue OCHOBBI
JUTUOPHUIHOTO CKPEUTUBAHUS

80

CueneHHoe HaclleJOBaHHUE
IPU3HAKOB




81

XpOMOCOMHasI TEOpUs
HaCJIEICTBEHHOCTU

82

I'eneTnka nona

83

I'enoTun xak OCJI0CTHasA CUCTEMa

84

['eneTnueckuii KOHTPOJIb
pa3BUTHUSL paCTECHUH, )KUBOTHBIX U
YyeJioBeKa

85

N3MeHUYHnBOCTH MTPU3HAKOB. Buibl
U3MECHYUBOCTHU

86

MoaudukarmoHHast
M3MEHYHUBOCTh

87

BapuauuoHHsli psaa u
BapHallMOHHAas KpUBasl.
JlaGopaTtopHnast pabota
«HccnenoBanne
3aKOHOMEPHOCTEN
MOIU(BHUKAITMOHHON
n3MeHunBocTH. [locTpoenue
BapHallMOHHOIO psijia U
BApUALIMOHHON KPUBOI»

0.5

88

TI'enoTunuyeckas U3MEHUNBOCTb.
KoMOnHaTHBHAS U3MEHUHMBOCTE

89

MyTtannonHast H”3MEHYUBOCTD.
[IpakTuyeckas padora «MyTtauuu
y 1po30(uiibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTaI[MOHHOTO
mpoiiecca. DIMUTeHETHKA U
SIIMTEHOMHUKA

91

['eHeTnka yenoBeka.
[IpakTuueckas pabora
«CocraBiieHUe U aHATIN3

0.5




POIOCIOBHON

92

MeToapl MEUITMHCKON T€HETUKH

93

3HaueHne MEIUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUN U
JIEUEHUN T€HETUUECKUX
3a00J1€BaHUI YeI0BEKa

94

OCHOBHBIE IOHATHUS CEJEKIIMH.
JlabopaTtopHnast pabota
«HM3yuenune copToB KylbTyPHBIX
pacTeHul U OpOJ JOMAIIHUX
KMBOTHBIX»

0.5

95

MeTopl CEeNeKITMOHHON pabOoTHI.
JlaboparopHas paboTa
«3ydeHne MeTOJ0B CEIEKIUU
PaCTEHUI»

0.5

96

JloCTHKEHM S CeNIEKIIMU PACTECHUI
U KUBOTHBIX. [IpakTudeckas
pabota «IIpuBuBKa pacTeHU»
CoxpaHeHue, u3y4yeHue
HCIIOJIb30BAHNE T€HETUUECKUX

peCypcoB.

97

KonTponbHas padbora

98

buorexnonorus kak Hayka u
OTpacJib MPOU3BO/ICTBA.
[IpakTuyeckas pabora
«3ydyeHne o0bEKTOB
OMOTEXHOJIOTHIY

0.5

99

OcHoBHbIE HaNpaBICHUS
CHHTETHYECKOM OMOI0Tuur

100

XpOMOCOMHAs ¥ T€HHas
WHXEHEPUsI

101

MenuimHckre OHOTEXHOJIOTUH




102

PesepsHblit ypok. I1oBTOpeHue,
000011IeHHE, CHCTEMATU3AIIHAS
3HAHHHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5




11 KITACC

Ne

n/m

Tema ypoka

KoaunuecTBO 4acoB

JlaTa
H3y4YeHUs

JJIeKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

KonTpoabhbie

Bcero
padoThI

IpakTnyeckue
padoThI

OBostoMOHHas Teopus Y.
HapBuna. J[BHKyue CHIIbI
sBoJitonuu 1o Y. /lapsuny.

BxoaHast KOHTpoJbHas padoTa.

boprba 3a cymecTBoBanue,
€CTECTBECHHBIN U
HCKYCCTBEHHBIN 0TOOp.

PopMHUpPOBAHNE CHHTETUYECKON

TCOPHUH SBOJIIOLIMHU

OTarnbl 3BOJIOIIMOHHOTO
npoiecca: MUKPOIBOJIIOIHUS 1
MaKpPOBOJIFOIHSI

HOHYJ'IHLII/IH — JJICMCHTAapHasa
CAWMHUIA 3BOJIFOITMN

3aKOH T€HETUYECKOTo
paBHoBecus k. Xapau, B.
Baiin6epra. JlabopatopHas
pabota «BrisBienne
W3MEHYUBOCTHU y 0cO0ei
OJIHOTO BUIa»

0.5

OnemeHTapHbIe (PaKTOPHI
HBOJIIOLIIH

Oddext ocnoBatens. Ipdext




6YTI)IJ'IOLIHOFO T'OpJIbIIIKA

10

Murpauuu. M3onsuun
MOMYJISALHNA: reorpaduueckas,
Onostornyeckas

11

EcrecTBenHsbIit 0TOOp —
HaNpaBIAOIUN aKkTop
HBOJIIOLIUU

12

[TosoBoi#t 0TOOP

13

[IpucnocobaeHHOCTH
OpPraHU3MOB KaK pe3yJbTaT
MHUKPO3BOIIOLUH.
JlaGopaTtopHnast pabota
«M3y4enue apomopho30B 1
UNO0AIANITAllNNA Y PACTEHHUN U
KHBOTHBIX»

0.5

14

[Tpumeps! pucnocoOIeHu y
OpPTaHW3MOB:
Mophonoruyeckue,
bu3noIOTUYECKHE,
OHMOXHMUYECKHUE,
noBeieH4Yeckue. JlaboparopHast
pabora «IIpucnocobneHus
OpPTaHU3MOB M UX
OTHOCHTEJIbHAS
11eJIECO00PA3HOCTHY

0.5

15

Bun, ero xpurepuu u
cTpykTypa. JlabopaTopHas
pabora «CpaBHeHHE BUIOB 110
Mop(honoruuecKkomy
KPUTEPUIO»

0.5

16

CrpykTypa Buaa

17

Bunoobpa3oBanue kak
PE3YIBTAT MUKPOIBOIFOITUI




18

CBs13b MUKPO3BOIIOLUH U
SNUAEMHOJIOTHH

19

Makpos3Bomtorus.
ITaeoHTONIOrMYECKHE METOBI
M3YUYEHUS IBOJIOIUHU

20

buoreorpaduyeckue MeTob!
W3YUYEHUS HBOJIIOIIUU

21

DOMOPHOIOTHYECKHE U
CPaBHUTEILHO-
MOP(HOIOTHYECKHE METOIBI
U3yYEHHsI SBOJTIOLIUT

22

MonekynapHO-TeHETUYECKHUE,
OMOXMMHYECKHE U
MaTeMaTHIECKHAE METOTBI
u3y4eHus sBomonun. Oomue
3aKOHOMEPHOCTH IBOJFOIHH.

23

KonTponbHas pabota

24

AJlanTMBHAs paguanus.
HepaBHOMEpHOCTH TEMIIOB
SBOIIOLNHU

25

Hayunsble runoressl
IIPOUCXOK/ICHUS )KU3HU Ha
3emie

26

Jlonay4HbIe IIpeICTaBICHUS O
3apOXKIACHHUH KU3HU

27

OCHOBHBIE JTAIIbI
HEOPraHWYECKON ABOJFOIUN

28

I'unoteskl 34pPOXKACHUA KU3HU

29

Uctopus 3emiin 1 MeToabl €€
u3yuenwus. JlaboparopHas
pabora «l3y4yeHue u onucanue
MCKOIAeMbIX OCTATKOB JIPEBHUX

0.5




OPraHUu3MOBY

30

HauansHbie Tanb!
OPTraHUYE€CKON IBOJIIOIUHU

31

OBOJIOIUS 9YKapUOT

32

OCHOBHBIE 3TaIlbl 3BOJIIOIUU
pacTUTENBHOrO MHpA.
[IpakTuueckas pabota
«M3y4eHnne ocodOeHHOCTEN
CTPOEHUS PACTCHUHN Pa3HBIX
OTJICJIOBY

0.5

33

OCHOBHBIC ATalIbI 9BOJIFOLINH
JKMBOTHOI'O MHpa

34

DBOIONHUS )KUBOTHBIX.
[IpakTrueckas pabora
«3yuenue ocobeHHOCTEM
CTPOCHHMSI TO3BOHOYHBIX
JKMBOTHBIX)

0.5

35

Passurue xu3uu Ha 3emiie mo
9paM U IepHOAaM

36

MaccoBsle BbIMHUPAHUA —
9KOJIOTUYCCKUC KPU3UCHL
mpouuIoro

37

CoBpEMEHHBIN 3KOJIOTUYECKUT
KPH3HC, €r0 0COOCHHOCTH

38

CoBpeMeHHas cucTema
OPTaHHYECKOTO MPOIILIOTO

39

OCHOBHBIE CUCTEMATHYECKUE
TPYIIbl OPTaHU3MOB

40

AHTpOIONIOTUS — HayKa O
YEJIOBEKE

41

Pa3BuTue npencraBnenuii o
MIPOUCXOXKICHUHU YeJIOBEeKa




42

MecTo uenoBeka B CHCTEME
OpPTaHUYECKOTO MUpA.
JlaGopaTtopHnast pabota
«M3yuenue ocobeHHOCTEH
CTPOCHHS CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C
PSIMOXOXKICHHECM)

0.5

43

JBrKy1mye CUiIbl
aHTPOIIOreHE3a

44

CooTHOMIEHNE OMOTOTHIECKUX
U COIMAJIbHBIX (DAKTOPOB B
aHTpONOreHe3e

45

OcCHOBHEBIE CTaUU
AHTPOIIOTeHE3a

46

Ilaneorenernka u
[MaJI€Or€HOMUKA

47

OBOJIOIUS COBPEMEHHOTO
4eJIoBeKa

48

YenoBeyeckue pachl.
[IpakTuueckas pabora
«M3ydeHne 3K0JI0THYECKUX
aJanTalnii 4eJI0BEKay

0.5

49

MC)KIII/ICI_[I/IHHI/IHapHBIe METO/AbI
AHTPOIIOJIOTHH

50

3apoKIeHUE U pa3BUTHUE
9KO0JIOTun

51

Mertoasbl 3KOJI0TUH.
JlaGopaTtopHnast pabota
«/3yueHnue mMeTon0B
9KOJIOTHYECKHUX MCCIIETOBAHUIN

0.5

52

3HaYeHNE YKOJIOTUIECKAX
3HAHUN [UT YET0BEKA




53

Okonoruueckue GpakTopsl

54

Abuotnyeckue gakropsl. CBeT
KaK 9KOJIOTHYECKHH (akTop.
JlaGopaTtopHnast pabota
«BpIsIBIEHNE TPUCTIOCOOTICHHI
OpPraHU3MOB K BIMSIHUIO CBETa»

0.5

55

AOGuotndeckue GpakTopsl.
Temmeparypa kax
IKOJIOTUYECKUH (aKTOp.
JlaGopaTopHnas pabota
«BrIsiBICHHE TIPUCTIOCOOIEHU
OPraHU3MOB K BIIUSTHHIO
TEMIEPATY P

0.5

56

AbuoTtnueckue GpakTopsl.
Bna)XxHOCTB KakK 9KOJIOTHYECKUN
¢axTop. JIaboparopHas paboTa
«AHaTOMHUYECKHE 0COOEHHOCTH
pacTeHUM U3 pa3HbIX MECT
oOuTaHUS»

0.5

57

Cpenpbl oOuTaHusi OpraHu3MOB

58

buonornyeckne puTMbl

59

Kuznennsle popmbl
OpPraHU3MOB

60

buoTtnueckue hakTopsl

61

3HaueHue OMOTHYSCKUX
B3aUMOJICUCTBUN 111
CyIIIECTBOBaHMS OPraHU3MOB B
cpenie oOuTaHus

62

DKOJIOTHYECKUE
XaPaKTEPUCTUKHU MOMYJISIIIUI

63

OCHOBHBIE TOKA3aTETN
MOMYJISIIUHA: YACIICHHOCTD,




MJIOTHOCTh, BO3pACTHAS U
MOJIOBAsi CTPYKTYpa

OcCHOBHBIE TIOKA3aTENN
MOMYJISIUNAN: POKIAEMOCTb,

64 MPUPOCT, TEMI POCTA,
CMEpPTHOCTh, MUTPAIIHU

65 DKojoruyeckasi CTpyKTypa
MOMYJISILIUH

66 JluHamuka NOMmyJIAlnuy U eé
perynsus
Kpussie pocta uncieHHOCTH

67 nonyJisinnu. Kpussie
BBDKHUBAHHUS
DKosoruyeckas HUIIa BUAA.
JlaGopaTtopHnast pabota

68 0.5
«IIpucnocobnenus cemsH
pacTEeHUH K paCCEICHUIO)

69 Bun kak cucrema nomysisinui

70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTpaAUi 5KUBOTHBIX

71 Co00111ecTBO OPraHU3MOB —
OMOIIeHO3

7 DKocucTeMa Kak OTKpbITast
cucrtema

73 KpyroBopor BewmecTs 1 oToK
SHEpPIruU B SKOCUCTEME

74 OcHOBHBIE IIOKA3aTeNN
HKOCHUCTEMBI

75 OKOJOTMYECKHE MUPaAMUJIbI

76 W3menenus cooduiecTs —
CYKIIECCHH

77 [TpupoaHbie 5KOCUCTEMBI.




DKOCHUCTEMBI 03€p U PEK.
DKOoCHCTEMBl MOPEH U OKEaHOB

78

[TpupoaHbIe SKOCHCTEMBI.
DKOCHUCTEMBI TYH]IP, JIECOB,
CTenel, MyCThIHb

79

AHTpOHOFeHHBIe OKOCHCTCMBbI

80

Ypb6osKOCHCTEMEI.
[IpakTuyeckas pabora
«/3yueHne u onucaHue
ypOOIKOCHUCTEMBD»

0.5

81

3aKOHOMEPHOCTHU
(dhopMHpPOBaHUS OCHOBHBIX
B3aMMOJICUCTBUIN OPraHU3MOB B
IKOCHUCTEMAX

82

MexaHU3MEBI BO3J€iiCTBUS
3arpsiI3HEHUN pa3HBIX THUIIOB Ha
CyOOpraHN3MEHHOM,
OPTraHU3MEHHOM,
MOMYJIAIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

&3

buochepa —
oOmierianeTapHas 000JI09Ka
3emiu

84

VYuenue B. U. Bepnaackoro o
ounocdepe

85

3aKOHOMEPHOCTH
CYyIIIeCTBOBaHUs OMOChephl

86

KpyroBopoTsl BemecTs u
OMOTCOXMMHYECKHE [IUKITBI

87

30HANBHOCTH OUOCHEPEI.
OcHoBHbBIE OMOMBI CYIIIH

88

YcroitunBocTh 6HOCheps




89

DKOJIOTUYECKHE KPU3UCHI U X
PUYUHBI

90

Bo3zneiicTBue yenoBeka Ha
ouochepy

91

AHTpPOIIOr€HHOE BO3/IEHCTBUE
Ha PaCTUTEJIbHBIN U )KUBOTHBIN
MU

92

OxpaHa npupo/sl

93

OcCHOBHBIE IPUHLIUIIBI
YCTOHYMBOTO pa3BUTHUSA
4eJI0BEYECTBA U MPUPOIBI

94

PanmonansHOE
MIPUPOIOTIONH30BAHKE H
COXpaHEeHHEe OMOJIOTHYECKOTrO
pazHooOpazus 3emin

95

O0001enue Mo TeMe
«MUKpPO3BOIIONUA U €€
pe3yJIbTaTh»

96

O00011IeHIE IO TEME
«Makpo3BOIIOIHUS U €€
Pe3yJIbTaThD»

97

O00011IeHE TT0 TEME
«IIpoucxoxaeHre u pa3BUTHE
JKA3HU Ha 3eMIiie»

98

O06006mIeHue o Teme
«ITpoucxoxaeHune 4enaoBeka —
AHTPOIIOT€HE3»

99

O0o06mIeHNE IO TeMe
«IKOJIOTUS — HAyKa O
B3aMMOOTHOIIEHUSX
OPTraHU3MOB»

100

O060011IeHIE TT0 TEME




«Opranusmsl U cpena
00OUTaHUA

O000I11IeHE IO TEME

101 «IKOJIOTHS BUIOB U 1
TIOTYJISIITUA I
O0001IEeHE 10 TEME

102 | «buocdepa — rimodanbHas 1

OKOCHCTCMa»

OBIIEE KOJIMYECTBO YACOB
10 IIPOTPAMME

102

7.5







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YHEHUKA

* buonorus, 10 kmacc/ ITaceunuk B.B., Kamenckuii A.A., Py6mos A.M. u apyrue;
nox penakiuei [Taceunuka B.B., AkunonepHoe o6imiectBo «M31aTenbcTBO
«ITpocsemienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u

npyrue; nmoa peaakuueit [laceunuka B.B., AkiimonepHoe o011ecTBo

«M3marenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET
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