Pa6ouas nporpamma no 6moJioruu 6azosoro yposus aisa 10-11-x kinaccos

IHosscHuTeABbHAA 3AIIMCKA

Pabouas mporpamma mo OHOJOTMM Ha YPOBEHb CpEIHEro OO0IIero oOpa3oBaHUS JUIA
obyuarormuxcst 10-11-x kmaccoB MBOY «Cpennsis mkoma Ne 45» pazpabotaHa B
COOTBETCTBHUH C TPEOOBAHUSIMHU

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®P3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

o rmpuka3za MunoOpuayku ot 17.05.2012 Ne 413 «OO0 yTBepkaeHuu QenepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa CPEeIHEro 00Imero oopa3oBaHUs»
(c M3MEHEeHUsIMH, BHECEHHBIMHU IpHKa3oM MuHnmnpocsenienus ot 12.08.2022 Ne
732);

o mnpukaza Munnpocsemenus oT 18.05.2023 Ne 371 «O06 yrBepxkacHuu (eneparbHOi
00pa3oBaTeNbHON MPOTPaMMBbI CPETHET0 00IIIEeT0 00pa30BaHUsY,

o mpuka3za MunnpocsemeHuss ot 09.10.2024 Ne 704 «O BHeceHMM H3MEHEHUH B
HEKOTOpble TpuKa3bl MuHHCTEpcTBa mpocBemeHus Poccuiickoit denepaiuuy,
Kacaromuecs: (eaepalbHbIX 00pa30BaTENbHBIX MPOTpaMM HA4yalbHOTO OOIIETOo
oOpazoBaHMsl, OCHOBHOTO oO0mero oOpa3oBaHUsI W  CpeaHEro  00Imero
o0Opa3oBaHUs,

e mpukaza MwunnpocBemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenun [lopsiaka
OpraHu3alliil U OCYIIECTBJICHUS O00pa30oBaTEIbHOM NEATEIHLHOCTH MO OCHOBHBIM
001meoOpa3oBaTeIbHBIM ~ MIpOrpaMMaM  —  00pa30BaTENbHBIM  MPOTpaMMaM
HAYaJILHOTO O0IIEro, OCHOBHOTO OOIIET0 U CPETHETO 00IIero 00pa3oBaHUMY;

o Konnenuuu npenogaBanus yueOHoro npeamera «bronorusy;

o Konnenuuu sxonaoruyeckoro o0pa3oBaHus B cCUCTEME 00IIero 00pa3oBaHus;

e CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHIECKHE TPeOOBaHUS K OpPTraHU3aIUsIM
BOCIIUTAaHUsI M OOydYeHHs, OTIbIXa M O3JOPOBJCHUS JeTed U MOJOACKH,
YTBEP)KJICHHBIX MTOCTAHOBJIICHUEM TJIaBHOTO caHuTapHOro Bpada ot 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urnennyeckue HOPMATHBHI U TPEOOBAHUS K OOCCIICYCHHIO
0ezomacHocTH U (MiM) OE3BPEAHOCTH JIJIsl YETOBEKa (PaKTOPOB CPEIbl OOMTAHHSY,
YTBEP)KJICHHBIX MMOCTAHOBJICHUEM TJIaBHOTO caHuTapHOro Bpaya ot 28.01.2021 Ne
2;

e yueOHOTO  TIUIaHa  cpeaHero  oOmero  oOpa3oBaHMs,  YTBEPKIECHHOTO
npukazoM MBOY «Cpennsas mkona Ne 45» ot 29.08.2025 Ne 299 «O BHecenuu
U3MEHEHHHI B OCHOBHYIO OO0pa3oBaTElIbHYI0 NPOTPAMMYy CPEIHETO OOIIEeTo
o0Opa3oBaHUY,

e (enepanbHON paboyeil mporpaMMebl 1Mo yueOHOMY Tipeamety «buonorus» 6a30Boro
YPOBHS.

PaGouast mporpaMMa OpHEHTHpPOBaHAa Ha II€JEBbIE HPUOPHUTETHI, CHOPMYIHPOBAHHBIE B
benepanbHON paboyeil mporpaMMe BOCIUTAHUS U B paboyeil mporpamme Bocnutanuss MbOY
«Cpennsist mkosa Ne 45»,

[Ipu paspaboTke mporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY JUIsl OTMpEICICHUS
MOAXO0JI0B K (DOPMHUPOBAHHIO COACpKAHUS ydeOHOro mpenmera «bHoIOrus» COCTaBUIIH:
koHnenrtyaibHbie ooxkeHus GI'OC COO o B3auMO0OYCIOBICHHOCTH IIENIEH, COIepKaHU,



pe3yabTaToB 00yueHUs U TpeOOBaHUN K YPOBHIO IOATOTOBKH BBITYCKHUKOB, TOJOXEHHUS 00
O0IIMX LESIX M MPUHLUIAX, XapaKTEPU3YIOLINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmero oOpasoBanusi B Poccuiickoit ®enepannu, a Takke IMOJOKEHUS O creuupuke
Ouosioruy, ee 3HauYeHUM B IO3HAHUM XMBOM IPUPOIBI U OOECHEUEHHM CYIIECTBOBAHUS
yenoBeyeckoro oodmectBa. CoOriacHO Ha3BaHHBIM IOJIOKEHHSIM OIpEesieHbl OCHOBHBIC
(GyHKIMH PpOrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma 1o OwWOJOTHM JA€T MPEACTABICHHE O IEAX, 00 oOmel cTpareruu oOydeHus,
BOCIIUTAHUS M Ppa3BUTHS OOyYalomUXcs CpeacTBaMu ydeOHoro npeamera «buomorusy,
ompeseNsseT 00sA3aTebHOE MPEIMETHOE COJACpNKAHHE, €ro CTPYKTYPY, paclpelueicHHe IT0
pazzenaM u TeMaM, pEKOMEHIYEMYIO TIOCTIEA0BaTEIHHOCTh H3YyUeHHS yueOHOr0 MaTepraa ¢
YY4EeTOM MEXKIIPSJAMETHBIX W BHYTPHIIPSJAMETHBIX CBS3€H, JIOTUKH 00pa30BaTeIbHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00YJIarOIIUXCS.

B nporpamme 1mo OHOIOTHH TaK)Ke YUUTHIBAIOTCS TPEOOBAHMS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3ylnbTaTaM oOyueHHs B (DOPMUPOBAHMH OCHOBHBIX
BUJOB y4eOHO-ITO3HABATEABHON JAEATEIbHOCTH/yUCOHBIX JEHCTBHH OOYyYarOmUXCA 10
OCBOEGHUIO COJIEpPIKaHUs OMOIOTHYECKOTO 00pa3OBaHUsI.

B mporpamme mo Ouonorun (10-11-e kmaccel, 0a30BbIii ypOBEHb) peaii30BaH MPHUHIIHIT
MPEEeMCTBEHHOCTH B M3y4eHUHM OHOJOruM, Onarojaps uyeMy B HeW MpocMaTpUBaeTCs
HAMpaBIICHHOCTh HA pa3BUTHE 3HAHWUH, CBS3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-
HAay4YHOTO MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPHEHTAMA JIMYHOCTH, HKOJIOTMYECKOTO
MBINUICHHS], TPEACTABICHUN O 3J0POBOM 00pa3e KU3HH W OCepeXHbIM OTHOIICHHEM K
OKpyJKarome mnpupoaHou cpene. [loaTomy Hapsny ¢ H3ydeHHEM OOIIEOMOIOrHYECKUX
TEOpUH, a TAK)KE 3HAHUN O CTPOCHHH KHBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX
MPOTEKAIIIMX B HHUX TMPOIECCOB B IMporpaMMe MO OWOJIOTMU YAEIEHO BHHUMAaHUE
WCIOJIb30BAHUIO TIOJIYYCHHBIX 3HAHWUW B MOBCEIHEBHOW XU3HU JJISl PEIICHUS MPHUKIAIHBIX
3a1a4, B TOM uucie. Npo(UIaKTUKU HACIEJCTBEHHBIX 3a00J€BaHHI 4YeIoBeKa, MEIUKO-
TeHETUYECKOTO  KOHCYJIbTHUPOBAaHUS, OOOCHOBAaHUS  OSKOJOTHMYECKH  IIEIECO00pa3ZHOTO
MOBEACHUS B OKPYXKAIOIIEH TMPUPOAHOM Cpeae, aHaau3a BIUSHUSA XO35SHCTBEHHOU
NESTEIbHOCTH YEJIOBEKA Ha COCTOSHUE MPUPOJHBIX U UCKYCCTBEHHBIX YKOCUCTEM. Y CUJICHUE
BHHUMaHUA K MPUKIIATHONW HANpaBICHHOCTH yueOHOro npeamera «buonorus» npoauKkToBaHO
HEOOXOIMMOCTBIO OO0ECTIeUeHUs] YCIOBHM JUIsi PEIICHUsS OJHOM W3 aKTyaJdbHBIX 3ajad
IIKOJIBHOTO OHOJIOTHYecKoro oOpa3oBaHMs, KOTopas mpeanonaraeT (GopmMupoBaHue y
00yJaromuxcsi CIOCOOHOCTH aIaNTUPOBATHCS K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOMIETOCS
COBPEMEHHOT'0 MHUpA.

buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHHs 3aHMMaeT BaxHoe MecTto. OHa
obecrieunBaeT (OPMHUPOBAHKUE Yy OOYUAIONMIUXCS MPEACTABICHUN O HAyYHON KapTHHE MHUPA,
pacmupsieT u 0000IIaeT 3HAHUA O JKUBOW NTPHUPOJIE, €€ OTIMYUTENBHBIX MpHU3HAKAX —
YpOBHEBOIl OpraHM3allid U HBOJIOLMHU, CO3JACT YCIOBHUS JUIS. MO3HAHUS 3aKOHOB KUBOM
npupoabl, ¢GopMupoBaHus (YHKIIMOHATBLHOW T'PaMOTHOCTH, HABBIKOB 3JI0POBOTO U
Oe3omacHoro o0Opa3a >KHU3HH, SKOJOTUYECKOTO MBILIUICHUS, LIEHHOCTHOTO OTHOIIEHUS K
KUBOU IIPUPOJE U YEIIOBEKY.

BOHBLLIOG 3HAYCHUC 6HOHOFI/I}I UMECT TAKXEC IS0 peH_IeHI/I}I BOCIIUTATCIBbHBIX U paSBI/IBaIOH_[I/IX
3a/1a4 CpeaHero oO0Iero oOpa3oBaHus, COIMATU3AMKN o0yJaronuxcs. M3ydenne Ononoruu
OGGCHG‘-II/IBaeT yCJ'IOBI/IH JJI q)OpMI/IpOBaHI/IH I/IHTGHHGKTyaHBHBIX, KOMMYHI/IKaI_[I/IOHHBIX nu
WH()OPMAIIMOHHBIX ~ HABBIKOB, OJCTETHYECKOH KYJIBTYphI, CIHOCOOCTBYET HHTErpaIliy



OMOJIOTMYECKUX 3HAaHUM C TMPEACTaBICHUSIMM M3 JPYrUX Yy4eOHBIX MpEeIMETOB, B
YaCTHOCTH QPU3UKH, XUMHUM U reorpaduu. HazBaHHble NOJOXKEHUS O MpeAHA3HAUYCHUU
yuebHoro npeamera «bruonorusy cocTaBUIIM OCHOBY AJISL ONIPEIENIEHUS TIOJXO0/I0B K 0TOOPY U
CTPYKTYPUPOBAHHUIO €T0 COJIEPKaHU, IPEICTABICHHOIO B IpOrpaMMme Mo OMOJIOTHH.

Ot60p conepkanusi yueOHOTO mpeamera «buosorus» Ha 6a30BOM YpPOBHE OCYIIECTBIIEH C
MO3UIMH  KYJIbTYpPOCOOOPA3HOTO TMOMAXO0Jd, B COOTBETCTBHH C KOTOPBIM OOydaromuecs
JOJKHBI OCBOMTH 3HAaHUSI U yMEHUS, 3HauMMble A7 (QOpMHUpOBaHUS OOIIEH KYJIbTYpHI,
OMpENENAIONINe aJeKBaTHOE IIOBEJACHUE YENIOBEKa B OKPYKAIOIIeW NpUpOAHOU cpene,
BOCTpPEOOBAaHHBIC B TIOBCEAHEBHOM KU3HM M MPAKTUYECKOHN AesTenbHOCTH. Oco00e MECTO B
JTOM CUCTEME 3HAHMUM 3aHUMAIOT JJIEMEHTBI COAEPXKAHUs, KOTOPBIE CIIY)KaT OCHOBOH Ul
dhopMHUpOBaHHS TIPEACTABICHUH O COBPEMEHHON €CTeCTBEHHO-HAYYHOM KapTHHE MHpa H
[[EHHOCTHBIX OPHUEHTAIUSAX JIMYHOCTH, CHOCOOCTBYIOUIMX TyMaHHM3AIlMH OHOJIOTHYECKOTO
o0OpazoBaHwUsI.

CTpyKTypHpOBaHHE COACp)KaHUS Y4eOHOro Marepuana B MporpaMme IO OHOJIOTHU
OCYLIECTBJIEHO C Y4Y€TOM IPUOPUTETHOIO 3HAUYEHUS 3HAHUH 00 OTJIMYUTEIbHBIX
0COOEHHOCTSIX KMBOW TPUPOABI, O €€ YPOBHEBOM OpraHu3ald W HBOJIONMH. B
COOTBETCTBUH C ITHM B CTPYKType ydeOHoro npeaMera «bronorus» BbIIENEHbI CEAYIOIINE
coJiepKaTeNbHble JIMHUU: «buonorus kak Hayka. MeTonbl Hay4HOro nosHaHus», «Kierka
Kak Ouosiorndeckas cucrema», «OpraHusM Kak Ouonoruyeckas cucremay, «Cucrema u
MHOroo0Opasue OpraHu4ecKoro MHupa», «IBOJIOLUS XKUBOW NPUPOAB», «IKOCUCTEMBI H
IIPUCYIIHE UM 3aKOHOMEPHOCTHY.

Lenp wm3yuenuss yueOHOro mnpenamera «buomorns» Ha 0a30BOM ypOBHE — OBJaJICHHE
00y4aroIUMHUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAJIbHOM OpraHU3alliM >KUBBIX CHUCTEM
pasHOr0 paHra W MPHOOPETEHHWE YMEHHMU WCIIONB30BaTh OTH 3HAHUS UISI TPaMOTHBIX
JeWCTBUI B OTHOUIEHWH OOBEKTOB >KMBOM MPUPOIBI U PEIICHUS PA3JINYHBIX >KU3HEHHBIX
npoOJem.

JlocTikeHne Ienu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a/1au:

e OCBOCHHE OOYYAIOIIUMHUCS CUCTEMBI 3HAHUH O OMOJIOTUYECKUX TCOPHUSX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBUiIax, CIYXAIIMX OCHOBOW s
(GopMHpOBaHUS IPEACTABICHNAN O ECTECTBEHHO-HAYYHOW KAPTHHE MUPA, O METO/IaX
HAay4YHOI'O IIO3HAaHUsA, CTPOCHUH, MHOFOO6paSI/II/I n OCOGGHHOCT}IX JKUBBIX CHUCTEM
pa3HOrOo YpPOBHS OpraHHW3alli{, BBIJAIOIIUXCS OTKPBITUAX H COBPEMEHHBIX
HUCCIICOOBAaHUAX B 6I/IOJIOI‘I/II/I;

e (QopmupoBanue y O0OydYalOmMXCS IMO3HABATEIBHBIX, WHTEIUICKTYAIBHBIX U
TBOPUYECKUX CIOCOOHOCTEH B TMpollecce aHaiM3a JAHHBIX O MYTSIX Pa3BUTHS B
OHMOJIOTMM HAYYHBIX B3IJIAJOB, WUACH W TIOJXOJOB K HM3YYCHHIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3allNY;

e CTAHOBJICHHE y OOyYarOUIUXcCsl OOIIeH KyIbTyphl, PYHKIIMOHATHHOM TPAMOTHOCTH,
pa3BUTHE YMEHUI OOBSCHATH M OLIEHUBATH SIBICHUS OKPY)KAIOLIETO MHpa XHUBOU
NIPUPOIHl HA OCHOBAHHMH 3HAHHH U OIIBITA, MOJYYSHHBIX MTPHA U3YUYEHUH OMOJIOTHH,

e (QopMupoBaHHe y OOy4arOmMXCSd YMEHHA  WUTFOCTPUPOBATH  3HAUCHUE
OMOJIOTMYECKUX 3HAHWHA B TPAKTUYECKOW JEATEIILHOCTH YeJIOBEKa, pPa3BHTHUHU
COBPCMCHHBIX MCOAUILMHCKUX TEXHOJIOTHHU U anO6HOTeXHOHOFHﬁ;



e BOCIIUTAHUC y6e)KI[€HHOCTI/I B BO3MOXKHOCTH IIO3HAHUSI YEJIOBEKOM >KHBOU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHHUS K HEH, COOMIOICHNS dTHUYECKUX
HOPM TIPH MTPOBEICHUU OMOJIOTHYECKUX HCCIIETOBAHUH;

e OCO3HAHUE IIEHHOCTH OHOJOTMYECKUX 3HAHWUW JJIs TOBBIIIEHUS YPOBHS
HKOJIOTHUECKOM KYJIBTYpPHI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS,

e TPUMEHEHWE TPHOOPETECHHBIX 3HAHWUN M YMEHUW B TOBCEIHEBHOW >KWU3HHU IS
OLEHKH MOCJIEICTBUI CBOEH AEATEIBHOCTH 10 OTHOLICHHUIO K OKPYXKAIOLIEH CpeEE,
COOCTBEHHOMY 37I0pOBBbIO, OOOCHOBAaHHME W COOJIOJIEHWE Mep NPOPUIAKTUKH
3200JIeBaHU.

B cucrteme cpennero obuiero obpa3zoBanus «buosnorus», uydaemas Ha 0a30BOM YpOBHE,
SBISIETCSI 00S3aTEIbHBIM YYE€OHBIM NPEIMETOM, BXOISIIMM B COCTAaB MPEIMETHOH 00JIacTH
«EcTecTBeHHO-HAY4HbIE MTPEIMETHI.

Jliist u3yueHust OMoJIOruy Ha 6a30BOM YPOBHE cpeHero odmiero oopa3oBaHus OTBOIUTCS 68
yacoB: B 10-m wiacce — 34 yaca (1 gac B Hememo), B 11-m kimacce — 34 uwaca (1 gac B
HEJIEJIO).

JIJis peanu3aly MpOrpaMMbl HCIIONB3YIOTCS YYCOHUKH, JOMYIICHHBIC K HMCIIOIh30BAHHUIO
IPU peaTn3alyuy UMEIOUINX TOCYAaPCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTeIbHBIX MPOrpamMM
Ha4yaJIbHOTO 00IIIer0, OCHOBHOTO OOIIEro, cpemHero odmero oOpa3oBaHMs OpraHU3aIUsIMU,

OCYILIECTBISIONIMMU 00pa30BaTENbHYIO JAEATENbHOCTD, IPUKAa30M MHUHIIPOCBEIIEHUS OT
26.06.2025 Ne 495:

e buonorus, 10 knacc/ INaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue
/Mon pen. Ilaceunmka B.B., Akmmoneprnoe o6miectBo «M3maTeabcTBO
"[Ipocsemienue"»;

e buonorus, 11 knacc/ IMaceununk B.B., Kamenckuit A.A., Py6omos A.M. u apyrue
Mon pen. Ilaceunnka B.B., AxuuonepHoe obmectBo «M3marenbcTBO
"[Ipocsemienue"»;

o <.>

DeKTpOHHBIE 00pa30BaTENIbHBIE PECYPCHI, JOMYIIEHHBIE K UCIIOIb30BAaHUIO IIPU peaTn3alun
00pa3oBaTeNbHBIMU  OpPTaHU3AIMsIMH, HWMCIOIIUMH  TOCYIApPCTBEHHYIO  aKKpPEIHMTAIHIO,
00pa30BaTeNbHBIX MPOTPAMM HAYATBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEero OOIIero
oOpazoBanus npukazoM MunnpocsenieHus ot 23.07.2025 Ne 551:

e bBuomorus, 10 xnacc bubanoreka ITOK https://m.edsoo.ru/863e6b72
e bBuomorus, 11 xnacc bubanoreka I{OK https://m.edsoo.ru/863ea5a6

IlnanupyemMble pe3yJabTaThl
OCBOEHMSI IIpeAMeTa

Cormacho @I'OC COO ycraHaBnuBaloTcsi TpeOOBaHUS K  pPE3yJlbTaTaM OCBOCHHUS
00y4aroIUMHUCs IPOrpaMM CpPEeIHEro 001Iero 00pa3oBaHMsl: JMYHOCTHBIM, METAPEAMETHBIM
U TIPEIMETHBIM.


https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863ea5a6

JIMYHOCTHBIE Pe3yJabTAThI

B cTpykType IJIMYHOCTHBIX pe€3yJNbTaTOB OCBOCHHMS IpeaMera «bHonorus» BbIIEICHBI
CIICAYIOIIME COCTABIJIIONINE. OCO3HAHUE OOYYalOIIMMUCS POCCUHCKOM TIpa)kIaHCKOU
UJCHTUYHOCTH — FOTOBHOCTH K CaMOPa3BHUTHIO, CAMOCTOATEIBHOCTH M CAMOOIIPEACICHUIO,
HAJIMYME MOTHBALMU K OOyuUeHHIO OMOJIOTMH, IIEJICHAINPABICHHOE DPa3BUTHE BHYTPEHHUX
yOeXJeHUIl JIMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TpaauLuil
pa3BUTHS ~ OMOJOrMYECKOTO  3HAHMSA, TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIIMXCS
PYKOBOJICTBOBATbCSI B CBOEH JCATEIBHOCTH ILIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH,
NPUCYLIMMH  CHUCTEME  OHMOJIOTUYECKOro  O0pa3oBaHMs, HAJIMYUE  HKOJOTHYECKOTO
IIPABOCO3HAHUS, CIOCOOHOCTU CTaBUTh L€ U CTPOUTH )KU3HEHHBIE IJIaHBbI.

.HI/I‘IHOCTHI:IG pe3yanaTH OCBOCHUA Hpe;[MeTa ((BI/IO.HOI‘I/IH» JOCTUTAKOTCA B CAUHCTBC
y4eOHOW 1 BOCIIUTATEIBHOM NESITEIBHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCUHCKUMU
COI_[I/IOKy.HBTypHBIMI/I, I/ICTOpI/I‘-I€CKI/IMI/I nu I[YXOBHO-HpaBCTBeHHBIMI/I IICHHOCTSIMU, HpI/IHHTBIMI/I
B OOIIECTBE MPaBUJIAMU U HOPMaMH TOBEJICHUS M CITOCOOCTBYIOT TIPOIIECCaM CaMOTIO3HAHUA,
CaMOBOCIIUTAHUA U CaMOpaSBI/ITI/IH, paSBI/ITI/IH BHyTpeHHeﬁ IIO3UIINU JINYHOCTHU, HanI/IOTI/IBMa,
YBaKEHHUS K 3aKOHY W MPABOIOPSIIKY, YEJIOBEKY TPy/Ja U CTapIIeMy MOKOJICHUIO, B3aUMHOTO
YBa)KEHUsS, OCEpe)KHOT0 OTHOIIEHUS K KYJIBTYPHOMY HACIEAMIO U  TPAJAULUAM
MHOTOHALIMOHAIBHOTO Hapojaa Poccuiickoi denepannu, NpUpoJIie U OKPYKAIOIIEH cpee.

JInuHOCTHBIE PE3yNbTaThl OCBOCHUs y4eOHOro mpeamera «buonorus» MOMKHBI OTpa)KaTh
TOTOBHOCTb UM  CIIOCOOHOCTh  OOYYalOIIMXCS PYKOBOJCTBOBATHCS  CPOPMHUPOBAHHOU
BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAlMi, TO3UTHUBHBIX
BHYTPEHHUX YO@XJICHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
o01ecTBa, pacIMpeHne KU3HEHHOTO OIBITA U OMBITA JACSITSIIBHOCTH B TIPOIIECCE peaTnu3aiii
OCHOBHBIX HaIlpaBJICHUN BOCHUTATEIbHON JEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaskaaHCKOro BOCIIMTAHUS:

e CHOPMUPOBAHHOCTh T'PAKIAHCKOW TMO3UIMK OOYYArONMIErocss Kak aKTUBHOTO M
OTBETCTBCHHOTO 4YJICHA POCCUHCKOTO OOIIEeCTBA,;

e OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IMPaB M O0A3aHHOCTEH, yBa)KCHHE 3aKOHA U
NPaBOTIOPSIIIKA,;

e TOTOBHOCTh K COBMECTHOW TBOPYECKOW ESATEIbHOCTH TPH CO3JIaHUH YIeOHBIX
ITPOCKTOB, peIICHUA y‘IeGHBIX n IIO3HABAaTCIIbHbBIX 3ajay, BBITIOJIHCHU N
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

e CMOCOOHOCTh OMNpPEAENSATh COOCTBEHHYIO TO3MUIMIO MO OTHOIICHUIO K SBICHUSIM
COBPEMEHHOM H3HU U OOBSICHSITH €¢;

e YMCHHUC YUUTBIBATH B CBOHX HeﬁCTBHHX HGOGXOHHMOCTB KOHCTPYKTUBHOI'O
B3aUMOJICHCTBUS JIIOJICH C pa3HbIMH YOSKICHUSAMH, KYJIbTYPHBIMH LIECHHOCTAMH U
COLIMAJIBHBIM ITOJIOKCHUCM,

e TOTOBHOCTh K COTPYAHHYECTBY B IMPOIECCE COBMECTHOIO BBITIONHEHHS YIeOHBIX,
MMO3HABATCJIIbHBIX W HCCICAOBATCIBCKUX 3a/la4, YBAXUTCIBHOI'O OTHOHICHUA K
MHEHHUIO OIMOHEHTOB TMPH OOCYKICHUH CIOPHBIX BOIPOCOB OHOJOTUYECKOTO
COJICpKaHUS,

e TOTOBHOCTh K T'YMaHHUTAPHOW U BOJIOHTEPCKOM JCATECIHHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHHUSI:



e CPOPMHUPOBAHHOCTh POCCHUUCKON TPaKTAHCKOM HICHTUYHOCTH, MATPUOTU3MA,
YBa)KE€HUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH Iepea PoauHoN, rop1octu
3a CBOM Kpa#l, cBOX PoauHy, CBOM f3BIK M KyJIbTYpY, IIPOILILIOE U HACTOSALIEE
MHOT'OHallMOHAJIBLHOTO Hapoaa Poccuy;

e IIEHHOCTHOE OTHOLICHHE K IPUPOJHOMY HACICAUI0 M IAMITHUKAM IPUPOJBI,
JOCTH>KEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

e CIIOCOOHOCTH OIICHHMBATh BKJIAJl POCCHMCKHMX YYEHBIX B CTAaHOBJICHHE U pPa3BUTHE
OMOJOTUM, TIOHMMaHUsl 3HAuYeHUs OMOJIOTMU B TO3HAHWU 3aKOHOB TMPUPOIbI, B
KHU3HH YeJIOBeKa U COBPEMEHHOT0 00IIeCTBa,

e wyjelHas YOEXKICHHOCTh, TOTOBHOCTh K CIyXeHHI0 u 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

e OCO3HAHHWE JYXOBHBIX LIECHHOCTEN POCCUHUCKOTO HApOa,

e cOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBEICHIS,

e CHOCOOHOCTH OIICGHWBAaTh CHUTYyallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

e OCO3HAHWE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEro;

e OTBETCTBEHHOE OTHOIICHHWE K CBOUM POIUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TIPUHSATHS 1EHHOCTEH CEMEWHOW JKH3HHM B COOTBETCTBHHM C
TpaguuusMu HapooB Poccuy;

4) 3CTeTHYECKOT0 BOCIIMTAHMS

e DOCTETHYECKOEC OTHOIICHHWE K MHpPY, BKJIIOYAs OCTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIMIECTBEHHBIX OTHOIICHUN;

e TMOHMMaHHE SMOLMOHAIBHOTO BO3ACHCTBUS AKUBOWU MPUPOBI U €€ IIEHHOCTH;

e TOTOBHOCTh K CaMOBBIP&KEHHIO B pa3HbIX BHUJIAX HCKYCCTBA, CTpPEMJICHUE
MPOSIBIIATh Ka4€CTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusnyeckoro BocnuTanusi, (opMUPOBAHNUS KYJIbTYPHI 310POBbSI H YMOIMOHAJIHHOTO
0J1aronosyqusi:

e TMOHMMAaHUE W pealM3alus 3J0POBOTO M OE30ImacHOr0 obOpas3a KU3HU (3I0pOBOE
NUTaHue, COOJII0JIEHNE THUTMEHWYECKUX TMpaBuUil U HOPM, cOalaHCUPOBAHHBIM
PEKUM 3aHATHH M OTJAbIXA, pEryisipHas (usuueckas aKTUBHOCTH), OCpPEKHOTO,
OTBETCTBEHHOT'O M KOMIETEHTHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

e TOHHMMaHUE IEHHOCTH NPaBUJ WHIAUBUAYAIBHOIO M KOJUIEKTUBHOIO 0€30MacHOIO
MOBEJICHUS B CUTYaAIUsIX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIIOJICH;

e OCO3HAHWE TIOCIEACTBHIA M HENPUATHA BPEIHBIX MNPHUBbIUCK (YHMOTpeOICHUS
QJIKOTOJIsI, HAPKOTHKOB, KypEHHSI);

6) TPy10BOT0 BOCIIUTAHUSI:

e TOTOBHOCTH K TPY/ly, OCO3HaHHE IICHHOCTH MaCcTEePCTBA, TPYIA0JIt00He;

e TOTOBHOCTb K AaKTHUBHON [EATSIHPHOCTH TEXHOJIOTHUECKOM M  COIIMAIbHOM
HaIPaBJIECHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYIO JESTEIBHOCTD;



e HHTEpEC K pa3auuHbM chepaM NpodecCHOHANBHON AEATENbHOCTH, yMEHHUE
COBEpIAaTh OCO3HAHHBIK BHIOOp Oyaymeld mpodeccuu U PeaaTnu30BHIBATH
CO6CTB€HHBI€ JKU3HCHHBIC ITJIAHBI,

e TOTOBHOCTh U CIOCOOHOCTHh K O0pa30BaHUIO U caMOOOPA30BAHHMIO HA MPOTSIKEHUN
BCEH KU3HU,

7) 3K0JI0rM4ecKOro BOCIIMTAHHA:

e DKOJIOTHYECKHU IIEIeCO00pa3HOE OTHOIICHHUE K MPUPOJE KaK MCTOYHUKY JKU3HU HA
3emiie, OCHOBE €€ CYIIECTBOBAHMS,

e TIOBBIICHWE YPOBHS  OKOJOTUYECKOW  KYJIBTYpPhI. NPUOOPETEHHE  OIbITa
MJIAHUPOBAHUSL TOCTYNIKOB W OLEHKHM MX BO3MOXHBIX IOCHEACTBUU  JUIs
OKPYKarIOIle Cpebl;

e 0CO3HAHUE TI00ATBHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeH X pelIeHus,

e CHOCOOHOCTBH HCIIOJB30BAaTh MPHOOpETacMble MPU WU3YYCHUH OWOJIOTHHM 3HAHHS W
yMEHUs Mpd  pEIICHUHN pooiem, CBSI3aHHBIX v paluroOHATBHBIM
NpUPOONOab30BaHreM  (COOMIOZEHHEe  TpaBW  MOBEACHHS B  MPHPOJIE,
HaIpaBJEHHBIX HAa COXpPAaHEHHWE pABHOBECHS B DJKOCHUCTEMaX, OXpaHy BHUJOB,
9KOCHCTEM, OHOChEpsI);

e QAKTMBHOE HENPUATUE JEUCTBUM, NPUHOCAIIMX BpEIL OKpPYXKAlOLEHd INPUPOIHOU
cpene, YMEHHUE MPOTHO3UPOBATH HEOJArOMPUSITHBIE YKOJOTUUYECKHE TOCIEACTBUS
MPEAIPUHUMAEMBIX AEHCTBUI U IPENOTBPALATh UX;

e HAJIMYHE PA3BUTOrO FKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKOU KYJIbTYphI, ONbITa
JEATEIbHOCTH 3KOJIOTMYECKON HAMpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMHU
B IO3HABATEJIbHON, KOMMYHMKATHBHOW W COIMAJbHOW MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUUECKOU JIEATEIbHOCTH KOJIOIMUECKOM HAMPaBIEHHOCTH,;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUS:

e CQPOPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTE KYIBLTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

e COBEPIICHCTBOBAaHUE SI3BIKOBOM W YHUTATEIbCKOM KYIbTYphl KaK CpelacTBa
B3aMMOJICHCTBUS MEKIY JIOAbMH U MO3HAHUS MUPA,

e TOHMMaHUE CHeNu(PUKA OWOJOTHH KaKk HayKW, OCO3HAHHs €€ pOIu B
(GbOopMUPOBAHUM PALMOHAIBHOTO HAYYHOTO MBILIUICHHS, CO3JaHUU IEJIOCTHOTO
NpeCTaBICHUA 00 OKpY’KaloIleM MHpE KaK O €IMHCTBE MPUPOJBI, YeJOBEKa U
oOmuiecTBa, B TO3HAaHUM MPHUPOAHBIX 3aKOHOMEPHOCTEM W pELIEHUH Mpo0iieM
COXpaHEHHsI TPUPOTHOTO PaBHOBECHS,

e YOEXIEHHOCTb B 3HAUYUMOCTH OWOJOTMH JJisi COBPEMEHHOH IMBUIM3ALUU:
o0ecrieyeHuss HOBOTO YpPOBHS Pa3BUTHS MEAMLUHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  pemiaTh  PEeCypcHble  TPOOJEMBI  Pa3BUTHSA
YeJI0BEYEeCTBA, NIOMCKA MyTel BBIXOJA U3 III00ATBHBIX SKOJIOTUYECKUX MPOOIEeM U
o0ecrieyeHus  mepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYypcoB U (POPMUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HU,

e 3aMHTEPECOBAHHOCTH B IMOJIYYCHUU OMOJOTUYECKMX 3HAHUN B LEJISAX IMOBBIIICHUS
o0mield KyJbTypbhl, €CTECTBEHHO-HAYyYHOW TPAaMOTHOCTH, KaK COCTaBHOM YacTH
(GYHKIMOHATIBHONH T'PaMOTHOCTH OOy4aromuxcs, (GopMHpyeMOW MNpH HU3y4YECHHUH
OHOJIOTHH;



e J[IOHMMAHUC CYIIHOCTHU MCTOAOB IMO3HAHU, UCITIOJIb3YCMbBIX B CCTCCTBCHHBIX HAYKaX,
CIIOCOOHOCTH HCIOJB30BaTh TOJy4YaeMble 3HAHWS Ui aHalu3a U OOBSICHEHUS
SIBJIEHUM OKPY’KAIOLET0 MUPA U IPOUCXOIAIINX B HEM U3MEHEHUM, YMEHUE JI€TaTh
00OCHOBaHHBIC 3aKJIIOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIMXCS JaHHBIX C
HCJIBIO MOJIYYCHHUA JOCTOBCPHLIX BBIBOIOB,

e CIIOCOOHOCTH CaMOCTOSITEIIPHO MCIIOIH30BATh OMOIOTHYECKIE 3HAHUS TS PEIICHUS
HpO6HeM B pCAJIbHBIX )KU3HCHHBIX CI/ITyaLII/I}IX;

e OCO3HAaHWE IICHHOCTH HAYYHOH JEATENIbHOCTH, TOTOBHOCTh OCYIIECTBISITh
MMPOCKTHYIO U UCCJIICAOBATCIILCKYIO ACATCIIbHOCTD HHANBUAYAJIbHO U B rpynne;

e TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYUYCHHUIO HOBBIX 3HAaHUUA 110 6I/IOJ'IOFI/II/I B COOTBCTCTBHU C
KU3HECHHBIMH TTOTPEOHOCTSIMH.

MeTanpeaMeTHbIe pPe3yJbTAThI

MeranpeameTHbie pe3yabTaThl OCBOCHUS ydeOHOTO mpeaMera «bHoiorus» BKIIOYAIOT!
3HAYUMBIC IS (DOPMHPOBAHHS MHPOBO33PEHHSI OOYYAIOMIMXCS MEXKIUCIUTUTMHAPHBIC
(MexxmpenMeTHBIC) OOIIeHAYYHBIE MMOHATHS, OTPAXKAIOIIUE IEIO0CTHOCTh HAyYHONW KApTHHBI
MUpa U crienu(UKy METOIOB MMO3HAHMS, UCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKaX (BEIIECTBO,
SHEPTHsI, SIBJICHUE, ITPOIIECC, CUCTeMa, HaYYHBIM (aKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOpHs, HCCIICAOBaHKWE, HAOIIOJCHUE, HW3MEPEeHUE, OSKCICPUMEHT W  Jp.),
YHHUBepCalbHbIC YueOHbIC JeiCTBHs (IIO3HABATEIbHBIE, KOMMYHHKATUBHBIC, PETYIISTHBHBIE),
obecrieunBaromue  (GopMupoBaHHE (YHKUMOHATBHONH TI'PaMOTHOCTM UM COLMAILHOU
KOMITETCHIIMM OOYYaroIMXCs, CIIOCOOHOCTh OOYYaloIMUXCA HCIOIb30BaTh OCBOCHHBIE
MEXIUCIUTTNHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAIbHbIC yueOHbBIE IEHCTBUS B
MO3HABATEJILHON U COIMAIbHOM MPAKTHUKE.

MeTtanpeameTHble pe3ysibTaThl OCBOEHHUS MPOrpaMMbl CpeAHEero oOmiero ooOpazoBaHUs
JOJKHBI OTPAXKATh:

OBJajieHHe YHUBEPCAIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUAMM
1) 6a3oBblIe JJOrHYeCKHE AeHCTBHUS:

e CaMOCTOATENFHO (HOPMYIHMPOBATh W AKTYaJH3UPOBATH MPOOJIEMY, paccMaTpHBaTh
€€ BCECTOPOHHE;

e JCIIOJB30BATh IPH OCBOCHHH 3HAHUII NMPHUEMBI JIOTHYECKOr0 MBINUICHUS (aHANIn3a,
CHHTE3a, CpaBHEHUs, Kiaccupukaimuy, O0OOOIEHHs), pPACKPhIBaTh  CMBICI
OMOJIOTUYECKUX TOHATHH (BBIICIATh MX XapaKTePHBIC MPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMHU MTOHATHUSIMU);

e OIpPENENATh IETH IEATEIbHOCTH, 3a/1aBast MApaMeTPhl U KPUTEPHU X JTOCTIKCHHS,
COOTHOCHTD PE3YJIbTaThl ACATEIbHOCTHU C TOCTABJICHHBIMHU IENISIMHU,

e HCIIOJIB30BATh OMOJIOTHYECKNE TIOHATHS ISl OOBACHEHUS (PaKTOB U SIBICHUH JKUBON
PUPOIHL,

e CTPOHTH JIOTUYECKHE pacCyXIeHUs (MHIYKTHUBHBIC, JCIyKTUBHBIC, [0 AHAIOTHH),
BBISBIISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMaTPUBAEMBIX SBICHHSIX,
(GopMyIHpPOBaTH BEIBOABI 1 3AKITIOYCHUS,

e TMPHUMEHATH CXEMHO-MOJIENbHBIC CpEACTBA JJIsi NPEICTABICHUS CYIIECTBEHHBIX
CBSI3€ ¥ OTHOUIGHMH B W3y4aeMBIX OMOJIOTHYECKHX OOBEKTaX, a TaKxkKe



OPOTHBOPEYMI Pa3sHOTO poOJia, BBIIBIEHHBIX B PA3JIMYHBIX HH(POPMALMOHHBIX
HCTOYHUKAX;

e pa3pabarbiBaTh IUIAaH PpEHICHUS MPOOJEMBl € YYETOM aHAJINW3a MMEIOLINXCS
MaTepUaIbHBIX U HEMAaTEPHAIbHBIX PECYPCOB;

e BHOCUTb KOPPEKTUBBI B JEATCIBHOCTb, OLICHUBAaTh COOTBETCTBUE PE3YyJIbTATOB
LeJISIM, OLICHUBATh PUCKU IIOCIEACTBAN JESATCIBHOCTH;

e KOOPIMHHUPOBATH M BBIMOIHATH PabOTy B YCIOBHSX PEaJbHOrO, BUPTYaJbHOTO U
KOMOMHHUPOBAaHHOTO B3aUMOJEHCTBUS,

e pa3BUBATh KPEATHBHOE MBIIJICHNE MPU PEIICHUH KU3HEHHBIX POOIIeM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE JeHCTBHS

e BIAJETh HABBIKAMU Y4e€OHO-MCCIENOBATEIbCKOW U IPOEKTHOW JEsITEeNbHOCTH,
HaBBIKAMU  paspelieHus NOpoOjeM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOUCKY METO/I0B PELICHUs MPAKTUUECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB MTO3HAHUS;

e HCIOJB30BATh PA3JIMUHbIC BUJIbI IEATEIBHOCTH 10 MOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTannu, npeoOpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CUTYaIUsIX, B TOM
YuCcIIe IPU CO3AaHUHU YU€OHBIX U COLUANIBHBIX TPOEKTOB;

e (opmupoBaTh Hay4yHBI THUI MBIIUICHUS, BJIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOYEBBIMH MTOHATUSAMHU U METOAAMU,;

e CTaBUTH U (opMyTUpPOBATH COOCTBEHHBIE 331a4H B 00pa30BaTEIbHOMN JEATEIIEHOCTH
Y J)KU3HEHHBIX CUTYalMsIX;

e BBIABJIATH PUYUHHO-CIICIICTBEHHBIE CBS3M M aKTyaJU3UpPOBATh 3a/1a4y, BBIIBUTATh
TUIIOTE3y €€ PELICHMs, HaXOAUTb apryMEHThl JJs JI0Ka3aTeIbCTBA CBOMX
YTBEPKICHHIA, 331aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

e AHAIM3MPOBATH TOJYYEHHBbIE B XOJI€ PEIIEHUsS 3aJaud pPe3yJbTaTbl, KPUTHUECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

e J1aBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

e OCYIIECTBIIATD LI€JICHANIPABICHHBIN MOUCK MEPEHOCA CPEJICTB U CIIOCOOOB AEUCTBUS
B NP0 ECCHOHANTBHYIO CPELY;

e yMETh NEPEHOCUTh 3HAHHWA B TMO3HABATENBbHYID M MPAKTUYECKYIO 00JacTu
AKHU3HEIEATEIIBHOCTH,

e yYMETb MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

e BBIIBUraTh HOBbIE MJIEH, NPEAaraTb OPUTMHAIBHBIE TOAXO0/bl U PEIIEHUs, CTAaBUTh
npoOIeMbl U 33Ja4H, TOMyCKAIOIIUe abTepHATUBHbIC PEILICHHUS.

3) pa6ora c unpopManueii:

e OpPHUEHTHPOBATHCA B PA3IUYHBIX HCTOYHHKAX HHMOpMaIuu (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIONMYJSIPHOW  JIMTEpaType, OWOJOTHYECKUX CIIOBapsAX U
CIPAaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B HHTEPHETE), aHAIU3HPOBATH
UH(POPMALIHMIO PA3TUYHBIX BUIOB U (POPM IMpENCTaBICHUs, KPUTHUECKH OILICHUBATh
€e JIOCTOBEPHOCTh U HEMPOTHUBOPECYHBOCTH;

e (opmynupoBaTh 3aMpOCHl U MPUMEHATH Pa3IMYHBIE METOMBI IIPH MOUCKE U O0TOOpe
Ouosornueckoi HHpopMaIuu, HeOOXOIUMOM JIJIs1 BEITIOJIHEHHS YIEOHBIX 3a/1a4;

e TMpHOOpeTaTb  OMBIT  HCIOJB30BaHUS  HMH(OPMAIIMOHHO-KOMMYHHMKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY aKTHBHOTO HCIIOJIb30BAHUS PA3IMYHBIX
MOUCKOBBIX CUCTEM,



e CaMOCTOATENBHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpeacTaBIeHUs] OMOIOTUYECKOM
uHopmanuu (cxembl, rpaduKH, THarpaMMbl, TaOJIHIIBI, PUCYHKH H Jp.);

e HCIONB30BAaTh HAyYHBIN S3BIK B KaUECTBE CPEICTBA MpU paboTe ¢ OMOIOTHYECKOM
nH(pOpManueil: MPUMEHATh XUMUYECKue, GU3NUECKHE U MaTeMaTHYecKue 3HaKu U
CHUMBOJBI, (opMmynbl, aOOpeBHaTypy, HOMEHKJIATypy, HCIOJb30BaTh U
peoOpa3oBHIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH,

e BIAJETh HABBIKAMU PACIO3HABAHUS M 3aIUTHl MHPOpPMALUHU, UH(OPMAIIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBnaneHne YHUBEPCAJIBbHBIMUA KOMMYHUKATUBHBIMHA HeﬁCTBHHMI/I:

1) oO1menme:

OCYILIECTBIISATh KOMMYHHUKAIIMM BO BceX c(epax *KU3HH, aKTMBHO y4acCTBOBaTh B
JMAJIOTe WM JHCKYCCHU IO CYIIECTBY OOcyxmaeMoll TeMbl (YMEHHE 3ajaBaTh
BOIIPOCHI, BBICKA3bIBATh CY)KICHHS OTHOCHUTENIBHO BBINIOJHEHHUS IpejiaraeMoi
3a71a4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMH JAPYTHX YYacCTHUKOB
JIaJiora Uik JUCKYCCHH);

pacno3HaBaTh HeBepOaIbHbIE CPENICTBA OOIIEHHS, TOHUMATh 3HAYCHUE COIUAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYyallUl, yMETh CMATYaTh
KOH(JIMKTHI ¥ BECTH NEPETOBOPHI,

BJAJeTh pa3IMYHBIMH CIIOCOOAMU OOIIEHUS M B3aMMOJCHCTBHS, IOHUMATh
HaMEepeHUsI APYTHX JIO/EH, IPOSBIATh YBAKUTEILHOE OTHOLICHHE K COOECeTHHUKY
U B KOppeKTHOU (opme popMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEpHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB;

2) coBMecTHAasl IeATeJbHOCThD:

e TIOHUMATh U UCIOJI30BATh MPEUMYIIIECTBA KOMAHIHONW M WHINBUYAIbHONW pabOThI
OpU pEUIeHUH OWOJIOTHYECKOM MpoOseMbl, OOOCHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHHUS TPYIIIOBBIX (JOPM B3aUMOACHCTBUS MPHU PEIICHUH YIeOHOH 3a/1auH;

e BBIOMPATH TEMATHUKY U METOABI COBMECTHBIX JCHCTBHI C yU4ETOM OOIIUX WHTEPECOB
1 BO3MOXKHOCTEH KaKJ0I'0 WiIeHa KOJIJIEKTHBA,

e TPUHUMATH LIETU COBMECTHOH AEATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JIEUCTBUA IO €€ JOCTHUKEHUIO: COCTABIIATh IJIaH JIEUCTBUM, paclpeaeisiTh PO ¢
Y4€TOM MHEHUN YYaCTHUKOB, 00CYX/IaTh Pe3yIbTaThl COBMECTHON pabOTHI,

e OIICHMBATh KAuyeCTBO CBOETO BKJaJa M Ka)XJOTO0 YYaCTHHMKAa KOMAaHIbI B OOIIWIA
pe3ynbTat 1o pa3paboTaHHBIM KPUTEPUSIM,

e TIpemyaraTh HOBBICE TPOEKTHI, OIICHWBATH HJAEH C TIO3UIMH  HOBH3HBI,
OPUTMHAIBLHOCTH, MPAKTUYECKON 3HAYMMOCTH;

e OCYIIECTBJISTh MO3UTUBHOE CTPATETMUECKOE IMOBEJCHNWE B PA3UYHBIX CHUTYaIIHIX,
MPOSIBIISATE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBJ1ajIeHHe YHUBEPCATbLHBIMH PEryJIATHBHBIMH 1€fiCTBUSIMU
1) camoopranu3anus:

e CIIOJB30BaTh OMOJOrHYECKHE 3HAHHUSA JJIs1 BBISABJICHU S HpO6J’I€M U UX PCUHICHUA B
KHN3HCHHBIX U y‘IG6HBIX CUTyaluiX,



e BBIOMpATh HAa OCHOBE OMOJOIMYECKHX 3HAHWU IIEJICBBIC U CMBICIIOBBIE YCTAHOBKU B
CBOMX JEHUCTBUAX M IIOCTYIKax IO OTHOIICHUIO K JKMBOM IPHPOXE, CBOEMY
310POBBIO U 3I0POBBIO OKPYKAIOIINX;

e CAMOCTOATEIBHO OCYIIECTBIIATH IIO3HABATEIBHYIO JEATEIBHOCTH, BBIABIATH
npoOIeMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a7auydl B 00pa3oBaTeIbHOMN
JESATEIIBHOCTH U KU3HEHHBIX CUTYyalUsX;

e CaMOCTOATENBHO COCTABJIATH IUIAH PEHICHUS MPOOJEMBI C Y4ETOM MMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHHUIA,

e 1aBaTh OLICHKY HOBBIM CUTYaLIUsM;

e paclIMPATh paMKU y4eOHOro IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

e JICJIaTh OCO3HAHHBIN BHIOOp, apryMEHTHPOBATH €ro, OpaThb OTBETCTBEHHOCTH 3a
pelICHHE;

e OIICHMBATH MPUOOPETEHHBIH OIIBIT,

e CIOCOOCTBOBATH (POPMHUPOBAHUIO M IMPOSBICHUIO IIUPOKOH SPYIUIMH B Pa3HBIX
001acTAX 3HAHHM, TMOCTOSHHO TOBBIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIH
YPOBEHB;

2) CaMOKOHTPOJIb:

e JaBaTb OI_[eHKy HOBBIM CI/ITyaLII/I}IM, BHOCHUTH KOppeKTI/IBBI B IOCATCIBbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM;

e BIAJETh HAaBbIKAMM II03HABATEILHOW pe(dIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA M MBICIUTEIBHBIX TMPOLECCOB, WX PE3yAbTaTOB W OCHOBAHUM,
HUCIIOJIB30BAThH HpI/IeMI:I pe(b.HGKCI/II/I I OLCHKHU CI/ITyaLII/II/I, 135160pa BepHOI‘O
petieHus;

L] yMeTB OILICHUBATH pI/ICKI/I 148 CBOGBpeMeHHO HpI/IHI/IMaTB peH_IeHI/I}I 10 UX CHUKCHUIO,

e TIPUHUMATh MOTHBHI M APTYMEHTHI APYTUX MPU aHATN3E PE3YJIbTATOB JICATCIbHOCTH,

3) npuHATHE Ce0s1 U APYrUX:

e TIPUHUMATH ceOs, TOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

e IIPUHUMATh MOTHUBBI U ApIYMEHTBI APYIUX IPU aHAIU3E PE3YNIbTATOB JIEATEIbHOCTH,;
e TIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIMIUOKH,

e Ppa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C IMO3ULIUU APYTrOro YeIoBeKa.

IIpeanMeTHBIE pe3yabTAThI

[IpenmerHsie pe3ynbTaThl ocBoeHus: mporpammbl COO mo Ouonormu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienupuyeckue Juisi yueOHoro npeamera «buoaorusy HayuHble 3HAHUS, YMEHUS
U CIOCOOBI JIEHCTBHI O OCBOCHHIO, MHTEPIPETALMU U MPeoOpa3oBaHUIO 3HAHWM, BHJIBI
JESTEIbHOCTH IO MOJyYEHUIO HOBOI'O 3HAHUS U IPUMEHEHHIO 3HAHUH B pa3IMUYHBIX YYE€OHbIX
CUTyallUsAX, a TaKKe B PEAIbHBIX JXU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Ouojorueid. B
IIporpamMMe IpeaMETHBIE Pe3yJbTaThl IPEACTABICHbI 110 FoJJaM 00y4eHUs.

10-# kiaace

[IpenmerHble pe3yabTaThl OCBOEHUs yueOHoro mnpeamera «buomorus» B 10-mM KJjacce
JOJDKHBI OTpaXkaTh.



e c(hOopMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUU B CHCTEME HayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (OPMHpPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOMU
KapTUHBI MHpa U HaAyYHOT'O MUPOBO33PEHHs], O BKJIAJIe POCCUUCKUX U 3apyOSKHBIX
YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHATHHOM TPaMOTHOCTH
YeJloBeKa ISl PeLIeHUs )KU3HEHHBIX 33/1a4;

e YMEHHUE PACKpPBIBATh COJEp)KaHHE OMOJIOTHUYECKUX TEPMHUHOB M TOHATUMN: KU3Hb,
KJIEeTKa, OpraHu3M, MeTa0onu3M (OOMEH BEIIECTB W NpEBpaIlICHHE SHEPIHH),
romeocrtas (camMoperyisinus), ypOBHEBas OpraHH3alus O KUBBIX  CHCTEM,
CaMOBOCIIPOU3BeICHUE (PETIPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

e yMEHHE u3Jarath  OHWOJIOTMYECKUEe TeopuH  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsl, [EHTpaJbHAs JOrMa MOJEKYJIsApHO#H Ouosoruu), 3akonsl (I
Mennens, T. Moprana, H. W. BaBunosa) u ydenus (0 meHTpax MHOTOoOpasusi
POMCXOXKACHUS KyIbTypHBIX pacTenuii H.J. BaBuioBa), onpeaensaTs TpaHHIIbI KX
IPUMEHUMOCTH K KHBBIM CUCTEMaM,;

e YyMEHHE BJaJeTh METOJlaMU HAy4YHOrO TO3HAHHUA B OWOJIOTUU: HaONIIOEHUE U
ONMCAHUE XUBBIX CHCTEM, IIPOLECCOB W SIBJIEHUM, OpPraHu3alldsg U IPOBEICHUE
OHOJOTUYECKOr0 SKCIIEPUMEHTA, BBIABI)KEHHE THITIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYEeMbIMU BEIUYMHAMHU, OOBSICHEHHE IIOJYYEHHBIX Ppe3yJIbTaToB,
MCIOJIb30BAaHHBIX HAYYHBIX MOHSITHUM, TEOPUN U 3aKOHOB, YMEHHUE JENaTh BHIBOJBI
Ha OCHOBAHMH IMOJyYCHHBIX PE3YJIbTaTOB;

e YMEHHUE BBIICNATh CYIIECTBEHHbIE NPHU3HAKU BHPYCOB, KIETOK IPOKAPUOT U
JYKAapHOT, OJHOKJIETOYHbIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpoleccoB. oOMeHa BELIECTB U IMPEBPALICHUS SHEPTrUU B KIETKE, (POTOCHHTE3a,
IUTACTHYECKOTO ¥ HHEPreTH4ecKoro oOMEHa, XEMOCHMHTE3a, MHTO03a, Meio03a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHUS, HHIMBUIYaJbHOTO pPa3BUTUS  OpraHu3Ma
(onTOrCHE3);

e YMEHHE TPUMEHATH [IOJIyYCHHbIE 3HAHUS s OOBSCHEHUS OHOJIOrMUYECKUX
IIPOLIECCOB U SIBJICHUM, I NPUHATUS NPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
JKU3HU C LeJblo obOecriedeHus OE30MacCHOCTH CBOErO 3/J0POBbS U 370POBbS
OKPY’KaIOIIMX JIIOAEH, COOTI0ACHUSI HOPM I'PAMOTHOTO MOBEJCHHS B OKPYXKaroIei
NPUPOIHON cpefie, TMOHUMAHHE HEOOXOAMMOCTH HCIOIB30BAaHUS JOCTUKEHHM
COBPEMEHHOI ouosioruu U OMOTEXHOJIOT U ISt palroHaIBHOTO
MPUPOIONIOIH30BaAHUS,

e yMEHHE peuaTh 3JIeMEHTapHble TCHETHYECKUE 3a7ayd Ha MOHO- M JUTHOpHUIHOE
CKpEIlIMBaHME, CLEIJICHHOE Hacjel0BaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEeLIMBaHM IS pecKa3aHysl Haclle0BAaHUs IPU3HAKOB Y OPraHU3MOB,

e YMCHHE BBITIOJHATH JaOOPATOPHBIE W MPAKTHYECKHUE PabOTHI, COOII0IaTh MpaBHIa
npu paboTe ¢ yueOHBIM U JIAOOPATOPHBIM 00OPYIOBAHUEM;

e yYMEHHE  KPUTHMUYECKH  OLEHUBATh U  HUHTEPIPETHpPOBATh  HHYOPMAIIHIO
OMOJIOTHYECKOTO  COJEp)KaHMsl, BKJIOYAIOLIYIO TICEBJOHAyYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeacTBa MacCoBOW MH(MOPMAIIUH, HAYYHO-TOMYJISIPHBIC
MaTepualibl), STHYECKHE AaCIeKThl COBPEMEHHBIX HCCIICAOBAaHUNA B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHH;

e YMEHHE CO3/aBaTh COOCTBCHHBIC NMUCHMEHHBIC W YCTHBIE COOOIIEHUs, 0000IIas
OMOJIOTHYECKYI0  MH(pOpPMAIMI0 U3  HECKOJBKMX HMCTOYHHUKOB, TI'PaMOTHO
UCTIOJIb30BaTh MOHATUWHBIN anmapar OHOJIOTHH.

11-# kiaace



[IpenmetHble pe3yabTaThl OCBOEHHUS yueOHoro mnpeamera «buomorus» B 11-mM kJjacce
JOJDKHBI OTpaXkaTh:

e Cc(POPMHUPOBAHHOCTH 3HAHHI O MECTE U POJIU OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOW €CTeCTBEHHO-HAYYHOI
KapTUHBI MUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apyOeKHbBIX
YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTMM, (YHKIMOHAILHOW TI'PaMOTHOCTH
YyeJioBeKa I pellieHus KU3HEHHBIX 3a/1ay;

e YMEHHE PaCKpBIBaTh COJEp)KaHUE OMOJIOIMYECKHMX TEPMHUHOB M TOHITUN: BUJ,
HONYJISUs, TEHO(MOH, SBOJIONHMS, ABWXKYIIHE CHIbI ((PaKTOphI) HBOIIOLUH,
IpUCHOCOOJICHHOCTh OPraHU3MOB, BHI000pa30BaHME, SKOJIOTHYECKHE (aKTOPHI,
9KOCUCTEMa, MNPOAYLUEHThl, KOHCYMEHTbI, PENYLEeHThl, LEeNu MUTaHUS,
HKOJIOTHYECKas MUpamMuia, OMOreoreHo3, buocdepa;

e yMEHHME H3JIarath OHOJIOTHYECKHE TeopuHu (dBomonmoHHas Teopusi Y. JlapBuHa,
CHHTETHYECKasi TCOPHUS BOJIIOIUH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOBIILIEBOTO
cxoactBa K.M. bapa, depenoBaHus TJIaBHBIX HANpPaBJICHUN M MyTEH 3BOJIIOLHMHA
A.H. CeseprioBa, yuenusi o ouochepe B.M. Bepnanckoro), onpenensite rpaHHIbI
UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

e YyMEHHE BIAJCTh METOJAaMHM HAyYyHOrO MO3HAHUS B OWOJIOTMH. HAONIOJCHHE U
ONKCAaHHE XHMBBIX CHUCTEM, IPOLIECCOB W SIBICHUH, OpraHM3alus M IMPOBEACHUE
OHOJOTUYECKOr0 SKCIIEPUMEHTA, BBIABI)KEHHUE THITIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIYy HWCCIECAYEeMbIMH BEIWYMHAMHU, OOBSICHEHHE IIOJyUYEHHBIX Ppe3yJIbTaToB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHUM, TEOPUN U 3aKOHOB, YMEHHUE JENaTh BHIBOJBI
Ha OCHOBAHMH IMOJyYCHHBIX PE3YJIbTaTOB;

e YMEHHUE BBLICIATH CYIIECTBEHHbIE MPU3HAKU CTPOEHUSI OMOJIOTHUYECKUX OOBEKTOB!
BUJIOB, MOMYJISIIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OMOreOleHO30B U
9KOCUCTEM, OCOOCHHOCTH  TPOILIECCOB.  HACIEACTBEHHONM  HM3MEHYHMBOCTH,
€CTeCTBEHHOTO 0TOOpa, BUA000Pa30BaHUS, MPHCIOCOOICHHOCTH OpPraHU3MOB,
NEHCTBHUS IKOJIOTUYECKUX (PAaKTOPOB HAa OPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA
HEPTUU B DSKOCHCTEMaX, AHTPONOTCHHBIX H3MEHEHHWH B SKOCHCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOT€OXMMHYECKUX IIUKJIOB B Orocdepe;

e YyMEHHE TPUMEHATH TOJY4YCHHbIE 3HAHUSA M1 OOBACHEHHS OHMOJIOTHYECKHX
MPOIECCOB UM SIBIICHUH, JJISI IPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
KHU3HH C LeNbl0 obOecriedeHus OE30MacHOCTH CBOETO 3JI0POBbSI M 3/10pPOBBS
OKPYKaIOIIMX JItoJIeH, COOII0IEHUSI HOPM T'PaMOTHOT'O MOBEJCHUS B OKPYXKaroIIen
OPUPOJHON cpesie, MOHUMAaHHE HEOOXOIMMOCTH HCIIOJIb30BAHMS JTOCTH)KEHUH
COBPEMEHHOM OMOJIOTHH AJIsl PAllMOHAIBHOTO IPUPOIOTIOIB30BAHUS,;

e YyMEHHE pelarh »3JEMEHTapHble OHOJOrMYECKHe 3a/adyM, COCTaBISATH CXEMbI
MIepeHOCA BEIIECTB M SHEPTUH B SKOCUCTEMAX (IICMU TTUTaHHUsA);

e YMEHHE BBINOJHATEH Ja0OPaTOPHbIE U MPaKTHYECKHE pabOTHI, COOMI0ATh MpaBHia
pHu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYIOBAaHUEM,;

e YMEHHE KPUTHYECKH  OIEHUBAaTh W  HUHTEPIPETHPOBATh  HH(POPMAIHIO
OMOJIOTUYECKOTO  COJIEp)KaHus, BKJIIOYAIONIYI0 IICEBIAOHAy4YHblE 3HAHHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeacTBa MaccOBO MH(OPMALUK, HAYYHO-TIOMYJISIPHBIC
Marepualibl),  paccMaTpuBaTh  [NIOOAIBHBIC  JKOJOTHYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO ITO3UIIHIO;

e YMEHHME CO37aBaThb COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000IIas
Ouonornyeckyro MHGOPMALMIO W3  HECKOJBKMX  HCTOYHHUKOB, TI'PaMOTHO
WCITOJIH30BaTh MOHSATUHHBIN anmapar OWOJIOTHH.



Ilepeyenb (koaudukaTop) pacnpeaejieHHbIX 10

KJIacCcaM

npoBepsieMbIX TpeOOBAHUM K

pesyabtatam OOII COO wu  3jeMeHTOB

colepPsKaAHMSA 10 OMOJIOTHH

10-it KJIACC

IIpoBepsiemble TpeOoOBaHUA K pe3yabTaTam ocBoeHuss OOIT

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIe pe3yabTaThl ocBoeHust OOII OO0

ChopMHUpPOBAaHHOCTH 3HAHMK O MECT€ M pOJH OWOJOTHHU B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTHHBI MHpa ¥ HAayYHOTO MHPOBO33PEHHS; O
BKJIQJIe POCCHUUCKMX M 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Ovonorny; (QYHKIMOHATBHOW TPAMOTHOCTH YENIOBEKA JUIS PEIICHHS
KU3HEHHBIX 337124

YMeHue pacKkphIBaTh COJEpKaHUE OMOIIOTUYECKUX TEPMUHOB U TTOHSTHIA:
’KM3Hb, KIIETKA, OpraHu3M; Metabosn3M (0OMEH BEHICCTB U MPEBpaICHHE
SHEPIuu), TOMEOCcTa3 (CaMOperyJsiys), YPOBHEBas OpraHU3AlUs YKHUBBIX
CHCTEM, caMOBOCIpoH3BeAeHHEe (PEmpOayKIHs), HACICACTBEHHOCTD,
U3MEHYUBOCTH, POCT U pa3BUTHE

YMeHue u3naraTh OHMOJNIOTHYECKHE TeopuH (KJICTOYHAs, XPOMOCOMHas,
mytarnuonHas), 3akousl (I. Menmens, T. Moprana, H.J1. BaBuiosa) u
yueHuss (0 LEHTpax MHOrooOpasuss M TPOHMCXOXKICHUS KYIbTYPHBIX
pacrennii H.W. BaBuioBa), ompenensiTb I'paHHIBI MX MPUMEHUMOCTH K
JKHUBBIM CUCTEMaM

YMeHue BiajeTb METOJaMH HAy4yHOro TIO3HaHUS B  OWOJNOrHH
(HabmroficHMEe ¥ OMMCAHHE KUBBIX CHCTEM, MPOIECCOB W SIBJICHUM,
OpraHu3alys 1 NpoBeJeHne OMOJOTHYECKOTO SKCIIEPUMEHTA, BBIABUKEHHE
TUIIOTE3bI; BBISIBJICHUE 3aBUCUMOCTH MEXK]ly HCCIEyEMbIMU BEIMYMHAMH,
OOBSICHEHHE TOJYYEHHBIX pE3yJIbTaTOB, MCIOJIb30BAHHBIX HAayYHBIX
MOHATUN, TEOPUM U 3aKOHOB; YMEHHUE JieJlaTh BBIBOAbl HA OCHOBAHUU
MOJIYYCHHBIX Pe3yIbTaTOB)

YMeHue BBIACNIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKApUOT
U JYKapuoOT, OJHOKJIETOYHBIX W  MHOTOKIIETOYHBIX OPTraHHU3MOB;
O0COOCHHOCTH MPOLECCOB OOMEHa BEUIECTB U MPEBPALICHUS SHEPrUU B
KIeTKe, (OTOCHHTE3a, TMIACTHUYECKOTO U DSHEPreTHYecKoro oOMeHa,
XEeMOCHHTE3a, MHTO3a, MeHo03a, OIUIOJJOTBOPEHHUS, Pa3MHOXKECHHS,
WH/IMBUyAIbHOTO Pa3BUTHsI Oprann3Ma (OHTOTCHE3)




YMeHue NpuMeHsITh IOy4YeHHbIC 3HAHUS JUIsI OOBSICHEHHSI OMOIOTUYECKUX
MPOLIECCOB U SIBICHUH, I TPUHATUS MPAKTUYECKUX pEHIeHU B
MOBCEIHEBHOM KU3HU B LENAX oOecrneueHusi Oe30MacHOCTH CBOETO
3M0pPOBbSI M 370POBbS  OKPYXKAIOLIMX JIIOACH, COOMIONEHHS HOPM
IPAMOTHOIO TOBEACHUS B OKPYKAKOUIEH NMPUPOIHON Cpelie; NOHUMaHUe
HEO0OXOIMMOCTH UCIOJB30BAHUS JOCTH)KCHUN COBPEMEHHOW OMOJOTHUU U
OMOTEXHOJIOTHH JJIsl pAallMOHATILHOTO MPUPOAOIOIB30BAHUS

YMeHue pemiaTth 3JE€MEHTapHble TEHETMYECKHE 3aJladd Ha MOHO- U
TUTUOPUIIHOE CKpeIIMBaHWE, CIEIUICHHOE HAaCleJOBAHUE; COCTAaBIISThH
CXEMbI MOHOTHOPHUIHOTO CKPEIIMBAHUS JUIsl TIPEICKa3aHMs HACIICIOBaHMS
MIPU3HAKOB y OPTaHU3MOB

YMeHue BBINONHATH J1a00paTOpHbIe U MpaKTHYECKUe paboThl, COOMI0IaTh
MpaBujia Ipu paboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYAOBAaHUEM

YMeHue KpUTHYECKH OLEHUBAaTh M HWHTEPIPETHPOBATh HH(OPMALIHIO
OMOJIOTUYECKOTO COACPIKAHMSI, BKIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS U3
pas3nmuuHbiX ucTouHUKOB (CMM, HaydHO-TIOMY/ISpHBIE MaTepHabl);
ATUYECKHE aCIeKThl COBPEMEHHBIX MCCIICIOBAaHUIA B OMOJIOTUH, METUITUHE,
OMOTEXHOJIOTHH

10

YMeHue co3naBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ast OMOJIOTHYECKYI0 HWHOOPMAIMI0O W3 HECKOJbKMX HCTOYHHKOB,
IPaMOTHO MCMOJIb30BaTh MOHATHHHBIN anmapar OHoIoTun

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

Kon IIpoBepsiemble 3JIeMEHTHI COIEPKAHUS
1 buonorus xak Hayka
buomoruss - wHayka o kuBoil mpupome. Pomp Ouonoruum B
1.1 (hopMHUPOBaHUHM COBPEMEHHOW HAydHOW KapTuHbl wMupa. Cucrema
OMOJIOTUYECKUX HAYK
Metoabl MO3HAHUS JKUBOW mpupoibl  (HAOMOJCHHWE, SKCICPUMEHT,
1.2 omHcaHue, U3MEpeHue, KiraccupuKaIus, MOJSITUPOBAHUE, CTATUCTUYECKAS
00paboTKa JaHHBIX)
2 JKuBbie cuCTEMBbI U UX OpraHU3aLUs
21 Xubie cuctembl (OHMOCHCTEMBI) Kak MpPeAMET H3YyYeHHs OHOJIOTHH.
' CBoiicTBa 6uocHcTeM U UX pa3HOOOpa3ue
YpoBHM  OpraHuzanmuu ~ OHWOCHUCTEM: MOJIEKYJIIPHO-T€HETUYECKU,
2.2 KJIETOYHBIA, OPraHW3MEHHBIA, MOMYJISAIMOHHO-BUI0BOM, SKOCHUCTEMHBIMH,
o6uocdepHbIit
3 XUMHYECKU COCTaB U CTPOEHUE KIIETKU
XHWMHMYECKUN COCTaB KIJIETKH. XHMHYECKUE SJIEMEHTBHI. MaKpPO3JIEMEHTHI,
3.1 MUKpO3JeMeHThl. Boma u muHepanbHble BemiecTBa. DyHKIMU BOABI U

MHHEPAIBbHBIX BEIIECCTB B KJICTKC. HOI[I[Cp}KaHI/IC OCMOTHYECKOro Oaanca




3.2

benku. CocraB u crpoeHue 0enKkoB. AMUHOKHCIOTH — MOHOMEPHI OEJIKOB.
He3ameHnMble U 3aMEHUMBIE AMUHOKHCIOTHI. AMHUHOKHCIIOTHBIA COCTaB.
VPpOBHH CTPYKTYphI OCIKOBOW MOJIEKynbl (TIepBUYHAs, BTOPUYHAS,
TPEeTHYHAs U YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOICTBA OEIKOB.
buonornueckue GyHKIIMN OEITKOB.

®depMmeHTH - Ouonormdeckue Karamuszatopel. CrpoeHue (epMeHra:
aKTUBHBIA  LEHTp, cyOcrpatHas  crneuupuuHocts.  KodepMeHTHI
Butamunsl. OTnndaus pepMeHTOB OT HEOPTaHWYECKUX KaTaIl3aToOpOB

3.3

VYraeBoasl: MoHOocaxapuabl (TroKo3a, pubo3a W JI€30KCHpH003a),
aucaxapuzbl (caxaposa, JIaKTo3a) W IMoJicaxapuibl (Kpaxmali, TJTHKOTEH,
1eJUTI0I103a). bronornyeckue GyHKIMU YTIIEBOIOB.

Jlunuael:  Tpurnuuepuasl, crepounbl, Gochomunuasl. [uapoduibHO-
ruapodoOHbIe cBOicTBA. bromornueckue ynkiuu nunuaoB. CpaBHEHUE
YTIIEBOMIOB, OCTIKOB M JIUMUOB KaK UICTOYHUKOB SHEPTUU

3.4

Hyxneunosbie kucnotsl: JIHK wu PHK. Hykneoruasl — MoHOMeEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JJTHK. Ctpoenne u pyHkmmm
PHK. AT®: crpoenue u pyHKuuu

3.5

[urtonorus — Hayka o kinerke. Kierounas Teopus. Metoasl M3ydeHHs
KJIETOK

3.6

Knerka kak wnenoctHas »xuBas cucreMa. OOlMe NpU3HAKU KIIETOK:
3aMKHyTass HapyxkHas MemOpana, moziekynsl JIHK kak reHernueckuii
ammapar, cucremMa cuHTe3a Oenka

3.7

Tumel KIETOK: JyKapHoTHYecKas W MpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHUSI TPOKAPUOTHUYECKON KeTku. KreTouHas cTeHKa OaKTepui.
Crpoenue 3ykapuoTHueckoil kieTku. OCHOBHbBIE OTIMYHUSL PACTUTEIBHOM,
YKUBOTHOM ¥ TPUOHOM KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHAS! CTEHKA, TTTMKOKAJIUKC, UX
¢ynkuuu. [lnasmatndeckas wmemOpana, e€ cBoiicTBa M (YHKIIHH.
Hutomnazma u e€ opranouasl. OgHOMEMOpAaHHBIE OPTaHOWIBI KIICTKH:
snpomiazMaTrueckas cerb (DIIC), ammapat ['oNbIKH, JTH30COMBL.
[TomyaBTOHOMHBIE ~ OpPTaHOWIBI  KJIETKH. MHUTOXOHAPHUM, TUIACTHIBI.
[IpoucxoxaeHne  MUTOXOHAPUM W IUIACTHJ. Bunsr  mmactum.
HememOpanHbie OpraHoujpl KJIETKH: PHOOCOMBI, KJIETOYHBIH IIEHTP,
pPECHHUUKH, KTIyTHKU. OyHKIINN OPraHOUIOB KIIETKH. BKiltoueHus

3.9

Snpo — perynaTopHblii eHTp KiIeTku. CTpoeHue spa: saepHas 000J04Ka,
KAapHOILIa3Ma, XPOMATHH, SAPBIIKO. XpPOMOCOMBI

3.10

TpaHcnopT BEIECTB B KIIETKE

X(HBHGI[GHTGHBHOCTB KIJIICTKHU

4.1

OOMeH BeliecTB, WM METa0O0IU3M. ACCUMIIIAIUS (TUTACTHYCCKUI 0OOMEH)
U auccuMmtsanus  (dHepreTHyeckuii OOMEH) — JIBE CTOPOHBI €IUHOTO
nporecca Merabonmu3ma. Tumbl oOMeHa BeIIECTB: aBTOTPOGHBIA H




rereporpodHbiii. Pons gepMeHTOB B 0OMEHE BEIIECTB M MPEBpAIICHUH
JHEPTUU B KIETKE

4.2

®otocunte3. CperoBas M TeMHOBas as3pl (¢orocuHTe3a. Peakuun
dbortocuaTe3a. DPhekTHBHOCTh GOTOCHHTE3a. 3HaUeHUE (HOTOCHHTE3a IS
KHU3HM Ha 3emsie. BrnusHue ycnoBwii cpensl Ha (OTOCHHTE3 M CHOCOOBI
MOBBIIIEHUS €0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHHTE3UpYIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a
IUTSL S)KU3HU Ha 3eMile

4.3

DHepreTudeckuii 0OMeH B KiieTke. PacieruieHne BemiecTB, BBIICICHUE U
aKKyMYJIMPOBAaHHUE SHEPTUU B KJETKE. JTalbl SHEPreTH4ecKoro oOMeHa.
I'muxonus. bpoxkenue u ero Buasl. KucnopomHoe oxucieHue, WA
KJIETOYHOE JbIXaHue. DPHEeKTUBHOCTh IHEPTETHIECKOTO 0OMEHA

4.4

Peakiium marpuuyHoro cuHresa. [eHernyeckas wunpopmamms u JIHK.
Peanuzamus renernueckoid nHGOpMAIIMK B KJIETKE. | €HETUUECKHI KOI U
ero cpoiictBa. Tpanckpunius — marpuusblii cunte3 PHK. Tpancmsiumst —
ouocunte3 Oenka. KoampoBanme ammHOKHCIOT. Pomp pubGocom B
O6uocunrese Oenka

4.5

Hexnerounsie  (opmbl  KH3HM — BUPYCHL. VICTOpUST  OTKPBITHS
Bupycos (JI.1. VBaHOBCKHIA). OcobenHocTr CTpOEHUS u
KHU3HENeATeNbHOCTH  BUpycOoB. bakrepuodaru. bonesnn pacrenuii,
’KMBOTHBIX M 4YeJIOBEKA, BBI3bIBaEMbIe BUpycaMu. Bupyc nmMMmyHonepunnTta
yenoeka  (BUY) -  Bo3Oymurens  CIIMJda.  IIpodumnakrtika
pacnpocTpaHeHNs] BUPYCHBIX 3a00JIeBaHUI

Pa3zmHOXkeHMe U HHANBUAYAIbHOE pa3BUTHE OpraHU3Ma

5.1

KrneTounslii muKiI, WM KU3HEHHBIA UK KieTku. MuTepdaza u MuTO3.
[Ipomeccrl, mnpotekaromue B uHTepdasze. Pemmukanus - peakmus
matpuunoro cuHte3a JIHK. Ctpoenune xpomocom. XpoMOCOMHBIH Habop
— KapuoTull. JIMIIOMAHBIA W TalJIOWIHBIH XPOMOCOMHBIE HAOOPHI.
Xpomatuzsl. Llutonoruyeckre OCHOBBI Pa3MHOKEHUSI U UHAUBUAYATbHOTO
pa3BUTHUSL OPTaHU3MOB.

Henenue knetkn — Muto3. Craauu mutosa. [Ipoueccsl, npoucxoasauye Ha
pa3HbIX CTaAUSAX MUTO3a. buonOrnueckuii CMbICII MUTO3a

5.2

@opMBl  pa3sMHOKEHHUSI OpPraHM3MOB. Oecroiioe u TMOJIoBoe. Busr
0ecrosioro pasMHOXKEHHs. JeJIeHHE HaJBOE, IOYKOBAaHHWE OJHO— U
MHOTOKJICTOYHBIX, CIHOpPOOOpa3OBaHUE, BETETATUBHOE Pa3MHOXKEHUE.
HckyccTBeHHOE KIIOHMPOBAHNUE OPTaHU3MOB, €r0 3HaYEHUE JJIs CENEKIINU

5.3

ITonoBoe Pa3MHOKCHUCE, €0 OTIINYUSA OT Oecrosoro.

Meiio3. Craguu meitosa. IIponecchl, npoucxoasiue Ha cTagusx Meiosa.
[ToBenenue xpomocom B meio3e. Kpoccunrosep. buosnornueckuii cMbICi U
3Ha4YCHHUE MeHo3a

5.4

I'ameTorenes — mporecc 0Opa30BaHMS MOJOBBIX KJIETOK Y JKMBOTHBIX.




[TomoBeie xene3bl: CEeMEHHUKM U sSUYHUKH. OOpa3oBaHHWE U pPa3BUTHE
MOJIOBBIX KJIETOK-raMeT (CIiepMaro30u, SHICKIETKA) — CIIEPMATOreHe3 |
ooreHe3. OCOOEHHOCTH CTPOCHHUS SHIEKIETOK M CIIEPMAaTO30UIOB.
OnnonorBopenue. IlapreHorenes

5.5

WunuBunyansHoe pasButue (OHTOreHe3). OMOPHOHAJIBHOE pPa3BHTHUE
(>mOpuorene3). Dtambl 3MOPHOHATBHOTO PA3BUTHS Yy IMO3BOHOYHBIX
KUBOTHBIX: JIpOOJICHHE, TacTpysilusi, opraHorenes. [loctamOpuonanbsHoe
pazButue. TUMBl MOCTAIMOPHOHAIBHOTO PA3BUTHS. NpPSIMOE, HENpAMOe
(mmumHOUYHOE). BnusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pactennii. OHTOT€HE3 IIBETKOBOIO PACTEHUSA: CTPOCHUE
CCMCHU, CTalUN PASBUTUA

HaCJIe,Z[CTBGHHOCTB U USMCHYUBOCTb OPTraHU3MOB

6.1

[Ipenmer w 3amaunm reHetuku. HMcrtopust pa3BuTuUs TeHETUKU. Bkian
POCCHICKMX M 3apyOeXHBIX YYEHBIX B pa3BUTHE T'CHETUKU. MeTombl
reHeTukd  (THOPHIOIOTHYECKU, IIMTOTCHCTHYECKHM, MOJCKY/ISPHO-
reHeTnyeckuii). OCHOBHBIE TI'E€HETHYECKHE IOHATHA. | eHeTHYecKas
CHUMBOJIMKA, UCMOJIb3yeMas B CXEMax CKpEIIMBaHMI

6.2

3aKOHOMEPHOCTH  HACJIE[OBaHMSA  NPU3HAKOB, YCTAHOBJIEHHBIE [
Mennenem. MoHorubpuaHoe CKpeulMBaHHEe. 3aKOH  €JUHOOO0pas3Hs
rHOpUIOB TEpBOTO MOKOJeHus. [IpaBuino IOMUHHpOBaHHSA. 3aKOH
pacuieryieHust npu3HakoB. ['umnore3a yuctorsl ramer. [lonHoe U HenoiaHOE
JTOMHHUPOBAHHUE.

JurubpugHoe cKpemMBaHHE. 3aKOH HE3aBHCHUMOIO  HAaclieZJOBaHUS
MpU3HAKOB. [lUTOreHeTHYecKue OCHOBBI JUTUOPUTHOTO CKpEIIMBAHUS.
AHanu3upyroniee ckpemuBaHue. VMcmosib30BaHUE — aHATM3UPYIOUIETO
CKpCHIMBAaHUA IJIA OIPCACIICHUSA T'CHOTHUIIA OC06H

6.3

CueruieHHOe HacienoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HAacJIeJOBaHWIO TeHOB. HapylieHue cuernseHuss reHoB B
pe3yJibTaTe KpPOCCHUHIOBepa. XPOMOCOMHAsi TEOpHS HACJIEACTBEHHOCTH.
I'eneTn4eckue KapThl.

I'enernka nona. XpoMOCOMHOE OIpEAEIEHUE 110Ja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL.  ['oMorameTrHble = M TE€TE€POraMETHBIE  OPIaHU3MBI.
HacnenoBaHue npu3HaKkoB, CLEIUIEHHBIX C I10JIOM

6.4

N3MeHYnBOCTD. Bunst U3MEHYUBOCTH! HEHACJICACTBECHHAs 51
HacynencTBeHHass. Ponb  cpenbl B HEHACICACTBEHHOM HM3MEHYMBOCTH.
XapakTepucTuKa MOAM(PUKAIIMOHHON M3MEHYMBOCTH. BapuanmoHHbIi psj
U BapualvoHHas Kpusasd. Hopma peakunn npusHaka. KoandecTBeHHBIE H
KauecTBEHHbIE  IPU3HAKM W UX Hopma  peakuuu. CBoiicTBa
MOJU(GUKAMOHHONW U3MEHUYNBOCTH

6.5

HaCJIe,Z[CTBeHHa}I, NN I'CHOTHUIIMYCCKAasi, M3MCHUYHNBOCTD. KOM6I/IHaTI/IBHa$I
W3MEHYMBOCTh. Mel03 M TOJIOBOM TpoIlecC — OCHOBA KOMOWHATHBHOMN




W3MEHUYUBOCTH. MyTalOHHAash U3MEHYUBOCTh. Kiaccudukaius MyTariuii:
T€HHbIE XPOMOCOMHBIC, T€HOMHbIe. YacToTa UM MNPUYUHBI MYyTalUH.
Mytarennbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIIEACTBEHHOM
n3MmenurnBoctu H.U. BaBunosa

6.6

I'eneTnka uyeoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEIE MECTOAbI I'CHCTHUKHU

JeJIOBEKA. reHEeaJOrHUECKUH, OJIN3HEIIOBBIIA, [IATOT€HETHUECKHUH,
OMOXUMHUYECKUH, MOJIEKYJIIPHO-T€HETUYECKU . CoBpemeHHOE
omnpeaeseHue TeHOTHIIA: MMOJTHOTSHOMHOE CEKBEHHPOBaHUE,

FEHOTUIIMPOBaHWE, B TOM uyuciae ¢ noMouipto  [II[P-ananu3a.
Hacnencresenasle 3a00€BaHUs 4YEIOBEKA. I'€HHBIE 0O0JIE3HH, OOJIE3HU C
HACJICJICTBEHHOW  MPEAPACTIONOKEHHOCThIO, XPOMOCOMHEIE  OOJIE3HHU.
CoMarnueckne U reHepaTuBHbIe MyTaruu. [IpuHIUIBI 3M10pOoBOro 06pasa
KHU3HU, TUATHOCTHKH, TPOPUIAKTHKY U JICUCHHS] TCHETUIECKUX O0JIe3HEN.
MenuKo-TeHETUYECKOEe KOHCYJbTUPOBaHWE. 3HAYEHUE MEIUIMHCKOU
TCHETUKU B TPEJOTBPAIICHUH W JICYCHUH TEHETUYECKUX 3a00JIeBaHMIA
YyeJIoBeEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa ¥ IIPOLECC. 3apOKACHUE CENEKIUU U TOMECTUKALIMSL.
VYuenue H.M. BaBwioBa 0 HEHTpax MPOUCXOXKICHHUS M MHOT000pa3us
KyJIbTYPHBIX pacTeHUU. LIEHTpBI NPOUCXO0XKIECHUSA NOMAIIHUX >KABOTHBIX.
Copr, nopoza, mwramm

7.2

CoBpeMeHHBIE METOIbI CEJIEKITUA. MacCOBBI M MHANBUTYAJIbHBIA OTOOPHI
B CEJeKUMM  pacTeHud W  KUBOTHBIX. OIleHKa  3KCTepbepa.
brnuskoponcTBeHHOE  CKpenuBaHWe — HWHOpuUauHT. Yucras JuHUS.
CkpemuBanue 4YuCTBIX JnuHHUE. [erepo3uc, wnm rUOpUAHAS CHIA.
HeponcteenHoe ckpentuBanne — ayropuaunr. OTnanénnas ruopuIu3amnms
n e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U IIOJIYYEHUE IIOJIUIUIOUIOB.
JloCTHX)EeHHs CEeNEKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. |'€HHAs MHXKEHEPUS. DTarbl
coznanust pekomOuHantHoi JIHK u Tpancrennsix opranusmos. Knerounas
nHxeHepus. Kiierounble KynbTypbl. MEUKpPOKIOHAJIBHOE PA3MHOXKEHHUE
pactenuil. KiioHnpoBaHue BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SHCTBEHHBIX
OpraHWU3MOB. OKOJIOTHUYECKHME W JTHYeckue mnpobmems. [MO -
TeHETHYECKU MOAU(PHUIUPOBAHHBIC OPraHU3MbI

11-it KVIACC

IIpoBepsiemblie TpeOGoBaHuA K pe3yjbraTam ocBoeHus QOOII

Kon
npoBepsiemoro | [IpoBepsieMble npeaMeTHbIe pe3yabTaThl ocBoeHuss OOII OO0
pe3yjabTara

ChopmupoBaHHOCTh 3HAHUKW O MECT€ W POJU OHOJIOTUU B CHCTEME
1 HAay4yHOTO  3HAHUS  E€CTECTBEHHBIX  HAyK, B (opmupoBaHuu

COBPEMECHHOM €CTECTBEHHO-HAYYHOM  KapTMHBI MHpa U HAy4HOIO




MHUPOBO33PEHUS; O BKJIAZIC POCCHICKUX U 3apYOEkKHBIX YUEHBIX-OHMOJIOrOB
B pa3BUTHE OHOJOTMH; (DYHKIMOHAIBHOW TI'PaMOTHOCTH YEJIOBEKa IS
peLIeHus KU3HEHHBIX 3a7a4

YMeHue pacKphIBaTh COJEp)KaHWE OHMOJIOTMYSCKUX TEPMUHOB W ITOHSTHIMA:
BUJ, TONYJSIHs, TCHO(MOHI, 3BOJIONMS, IBWKYyIIHE CHIbl ((pakTopbi)
SBOJIFOLINH, MPUCTIOCOOICHHOCTh ~ OPTaHHU3MOB, BHUJ1000pa30OBaHMeE,
JKOJIOTHYeCKUe (HAaKTOpBI, OSKOCHUCTEMa, MPOIYLEHThl, KOHCYMEHTHI,
pPeAyIEHTHI, IENU THUTAHWS, SKOJOTHMYECKas IHpaMHuaa, OHOreOIlCHO3,
ouochepa

YMeHue wusgaraTh OHOJOTMYECKHE TEOpPUH (PBOJIOIMOHHAS Teopust Y.
JlapBrHA, CHHTETHYECKAsi TEOPHUS IBOJIIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apompimeBoro  cxoactBa K.M. Bopa, depenoBaHus — IIaBHBIX
HarnpaBieHuid U mytei sBomonnu A.H. CeBeproBa, ydeHuss o 6uochepe
B.U. Bephajckoro), onpeaessTh rPaHUIbl UX MPUMEHUMOCTH K JKHUBBIM
cucTeMam

YMeHue BiajeTb MeETOAaMH HAy4yHOro TIO3HaHUS B  OuoONOruH
(HabmrofieHMEe ¥ ONMMCAHHE KMBBIX CHCTEM, MPOIECCOB W SBJICHUM,
OpraHu3alys 1 NpoBeeHUe OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIABUKEHHE
TUIIOTE3bI; BBISIBJICHUE 3aBUCUMOCTH MEXK]ly HCCIIEyEMbIMU BEIUYMHAMH,
OOBSICHEHHE TOJYYEHHBIX pEe3yJIbTaTOB, MCIOJIb30BAHHBIX HAayYHBIX
MOHSATUN, TEOPUH U 3aKOHOB; YMEHHUE JieJlaTh BBIBOAbI HA OCHOBAHUU
MOJIYYEHHBIX Pe3yIbTaTOB)

YMeHUe BBIICNATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOIOTUYECKUX
O0OBEKTOB: BHJIOB, MOMYJISIIIHM, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOTeO1IeHO30B U IKOCHCTEM; OCOOCHHOCTH IPOLIECCOB HACIEICTBEHHON
W3MEHYUBOCTH, €CTECTBEHHOI'O otbopa, BH1000pa30BaHMs,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBUS SKOJOTHYECKUX (aKTOPOB HA
OpraHM3MBbl, IEpEeHOCa BEIIECTB W IOTOKAa HSHEPruM B DKOCHCTEMaX,
AHTPONIOTEHHBIX M3MEHEHUHM B  JKOCHUCTEMAax CBOEM  MECTHOCTH,
KpYTroBOpOTa BEIIECTB U OMOTCOXUMUYECKHX ITUKIIOB B Onocdepe

YMeHue npuMeHsTh NoJy4YeHHbIE 3HAHUS JUIsl OOBSICHEHHSI OMOJIOTUYECKUX
IIPOLIECCOB M SABJICHUM, M TPUHATUS NPAKTUUYECKHUX PELICHUH B
MOBCETHEBHOM KU3HU B LENAX oOecrneueHusi 0e30MacHOCTH CBOETO
3M0pPOBbSI M 370POBbS  OKPYXKAIOLIMX JIIOAEH, COOMIONEHHUS HOPM
IPAMOTHOIO TOBEACHUS B OKPYKAKOUIEH NMPUPOIHON Cpelie; NOHUMaHUe
HEOOXOJMMOCTH HCHOJIb30BAHUS JOCTH)KEHUH COBpPEMEHHOW OMOJIOTHH
JUISl PAllMOHAJIBHOTO TPUPOAOIIOIb30BAHUS

VYMeHue pemaTh 3JICMEHTApHbIC OWOJOrMYEeCKHE 3a7a4d, COCTaBIIAThH
CXEMBI TIEPEHOCA BEIIECTB U YHEPTUU B 3KOCUCTeMax (ICTH MTUTAHuU)

YMeHHE BBITIOIHATH JIA0OPATOPHBIE M MPAKTUYECKHE PabOThI, COOMIOAATH
npaBuia Mpu padoTe ¢ yueOHbBIM U 1a00paTOpHBIM 000PYIOBAHUEM

YMeHHne KpUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HWH(POPMALINIO
OMOJIOTHYECKOT0 COJEPKAHUSA, BKIIIOYAIOILYIO IICEBJOHAYUHbIE 3HAHUS U3
pa3nuuHbiX  HcTOYHMKOB (CMU, Hay4HO-NOMYJSIpHBIE —MaTepUalbl);
paccMaTpuBaTh INIOOAJIBHBIE KOJIOIMYECKHE MpPOOIEMbl COBPEMEHHOCTH,




(hopMHPOBATH 1O OTHOMIEHUIO K HUM COOCTBEHHYIO MTO3UIIUIO
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VMeHHe co3qaBaTh COOCTBEHHBIE NUCBMEHHBIE W YCTHBIE COOOIICHHS,
00001mmass OMOJOTHYECKYI0 HH(POPMALMIO M3 HECKOIBKHUX HMCTOYHHKOB,
IPaMOTHO HCIIOJI30BATh MIOHATHIWHBIH armapar OUOJIOTHH

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

Kon

IIpoBepsiemble 31€eMeHTHI COAEPKAHNUS

DBOIIOIMOHHAS OMOIOTHS

1.1

DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuaerenbCcTBa JBONIONMU. [1aJC€OHTONOTHYECKHE: TOCIEI0BATEIBHOCTD
MOSIBJICHUSI BUJIOB B AJICOHTOJIOTHUECKOM JICTOMHMCH, IEPEXOAHbIE (POPMBI.
buoreorpaduueckne: cxoactBo U paznmmuue payH u ¢Giaop MaTepuKoOB U
OCTPOBOB. DMOPHOJIOTHUECKUE. CXOACTBA M Pa3iIndusi SMOPHOHOB Pa3HbBIX
BUJIOB TO3BOHOYHBIX. CpPaBHUTEIFHO-aHATOMHYECKUE. TOMOJIOTHYHBIE,
aHaJIOTHYHBIE, pPYJMMEHTapHBIE OpraHsl, aTaBU3MBI.
MonexysipHOOMOXMMHYECKHE: CXOACTBO MEXaHU3MOB HACJICICTBEHHOCTH
Y OCHOBHBIX META0OIMYECKUX MyTeH Y BCEX OpraHu3MOB

1.2

OpomounonHass teopusa Y. Jlapsuna. IIpeanochulkn BO3HMKHOBEHUS
napBuHU3Ma. JIBWKyiiwe Cuibl  3BOJMIOLMH BUAOB 1o  JlapBuHY
(M30bITOYHOE  pa3sMHOXKCHHWE  TIPH  OrPAHMYCHHOCTH  PECYpCOB,
HeompenenéHHas ~ M3MEHYMBOCTh,  Oopp0a  3a  CYyIIECTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunternyeckas teopust sBomonuu (CTD) ¥ OCHOBHBIE €€ IMOJOKCHHSI.
Muxpoaontouus. [lonynsuus kak €eqMHULIA BUAA U DBOJTIOLUU

1.4

JIBrxymue cuibl (pakTopsl) SBOONMH BUIOB B IIPpUpoAe. MyTalOHHbIH
nporecc M KOMOMHATHMBHAs WM3MEHYMBOCTb. llOmMyssiiMOHHBIE BOJIHBI U
apeiip renoB. M3omsums u  murpamus. EctectBeHHBIH 0TOOp —
HaIpaBJSOMUA GakTop dBoTOIHHA. DOPMBI €CTECTBEHHOT'O 0TOOpA.

[TpucmocoOIeHHOCTh OPraHU3MOB KaK pPe3yiabTaT 3BOMOUUU. [Ipumepsr
MPUCIIOCOOIEHUH y OpraHu3MOB. ApoMopGh 036l U UANOA AT TAIIHH.

Bunx wu BupooOpazoBanme. Kpurepum Buma. OcHoOBHBIE (POpPMBI
BUI000pa30BaHus: reorpauveckoe, IKOJIOrHIecKoe

1.5

MaxkposBomrorusi. DopMbl  IBONIONHH:  (UIETUYECKAsl, JAUBEPreHTHAs,
KOHBEpPreHTHas, apauieiabHas. HeodpatuMocTs 3BOTIOINN

Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHay4yHbIE IPEACTABICHUSA O 3apOKICHUU >KU3HU. HayudHble runoresbl
BO3HUKHOBEHHMSI KU3HH Ha 3eMJyie. abMOreHe3 U MaHCepMusl. XUMHUYECKast
OBOJIKOIIUA. 3KCHepI/IMeHTa.HBHO€ HO,Z[TBep)K,Z[GHI/Ie XHMH‘-IGCKOﬁ 3BOJIFOIINH.
Hauanpabpie sTambl Ouomormdeckoit sBomtonuu. [umoreza PHK-mmpa.




IIepBbie KiIeTKM U UX 3BOMIOLUA. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX
OpraHUu3MOB

2.2

Pa3BuTHe xu3Hu Ha 3emiie o 3pam u nepuonaaM. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [laneo3oiickas 3pa u e€ mepuoabl. KEMOPHICKUH,
OpAOBUKCKUM, CUIYPUNCKHUH, NEBOHCKUM, KAMEHHOYTOJIbHBIN, IIEPMCKUMH.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, IOPCKUM, METOBOM.

KaiiHozoiickass »spa W €€ TmepuoJbl: NaJICOreHOBBIM, HEOTCHOBBIH,
AQHTPOIOT€HOBBIN. XapaKTepUCTUKA KIIMMATa U F€OJIOTMUECKUX MPOIECCOB.
OcCHOBHBIE JTambl 3BOJIOLMHM PACTUTEIBHOTO W KMBOTHOTO MHpA.
Apomopdo3sl Yy pacTeHWHl U IKUBOTHBIX. llosiBIeHWe, pacuBer U
BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB

2.3

Cucrema OpPraHMYeCcKOro MHpa Kak OTpakeHue HBOIOUUU. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB

2.4

OBOJIIOLIMS ~ 4YeJoBeKa.  AHTpomoJiorusi ~ Kak  Hayka.  Pa3Butue
MPEACTABICHUA O MPOUCXOKIAECHUHM YEJIOBEKAa. MeToabl H3y4YeHUs
aHTporioreHeza. (CxoacTBa MW pa3nuyusg 4YeJOBEKa U KMBOTHBIX.
CucremMaTruecKoe MoJjJ0KEeHHUE YeIOBEKa.

JBmxymue  cuwibl  (dakTopbl)  aHTpomoreHesa.  HacnencrBeHHas
W3MEHYMBOCTh M €CTECTBEHHBIH OTOOpP. OOINECTBEHHBIN 00pa3 >KHU3HH,
M3TOTOBIICHHE OPYIHUl TPy, MBIIIJICHUE, PEYb

2.5

OcHOBHbBIE CTaAMM W BETBU DSBOJIOLMHM YEJIOBEKA: aBCTPAJIONUTEKH,
UYenosek ymenbiid, YenoBek nmpaMoxoismui, YenoBeKk HeaHAepTAIbCKUM,
UYenoek  pasyMHbIl. Haxogku  MCKOIIaeMbIX — OCTaHKOB,  BPEMs
CYyIIIECTBOBAaHMS, 00JIACTh PACIPOCTpaHECHHs, OO0BEM TOJOBHOTO MO3ra,
o0pa3 XKU3HH, OpyIUI

2.6

UYenoBeueckne packl. OCHOBHBIE OOJIBIIME Pachl.  €BPONEOMTHAS
(eBpasmiickast), Herpo-aBcTpajouaHas (IKBaTOpUAIbHASI), MOHTOJIOHIHAS
(asmatcko-amepukaHckas). YepThl MPUCIOCOOJCHHOCTH TMPEICTaBUTENCH
YeJI0BEYECKUX Pac K YCJIOBUSAM CYILECTBOBaHUS. EMMHCTBO 4eI0BEYECKUX
pac. Kputuka pacuzma

OpraHusMbl 1 OKpyKarolias cpeaa

3.1

DOKojorusi Kak Hayka. 3ajadyd M pa3feibl  AKOJOruu. MeTtomabl
AKOJIOTUYECKUX HCCIEIOBAHUM. DKOJIOrH4eckoe MHpoBo33peHue. Cpenbl
oOWTaHWs OpPraHWU3MOB. BOJIHAs, HA3€MHO-BO3JYIIIHAs, TOYBECHHAs,
BHYTPHOPraHU3MEHHAS

3.2

Oxonorndeckue ¢aktopsl. Knaccupukaius >SKOJIOTHYECKUX (PaKTOPOB:
abnotnyeckue, OMOTHUYECKHE U AaHTPOIIOTeHHbIE. [lelicTBHE 3KOIOrMYECKIX
(hakTOpOB HA OPTAaHU3MBI

3.3

AOGuoTHveckue (hakTophI: CBeT, TEeMITepaTypa, BJIAYKHOCTb.
DoTONEPUOAU3M. [IpucmocoOneHust  OpraHU3MOB K  JCHCTBHIO
abnotnueckux Gaxropos. bruomornueckune puTMbI




3.4

buotnueckne  ¢dakrtopel. Bumbel  OMOTHYECKHMX  B3aMMOJCHCTBHIA:
KOHKYPEHIIUS, XWIIHUYECTBO, MApa3sHTHU3M, MYTYaln3M, KOMMEHCAITU3M
(HaxyeOHNYECTBO, KBAPTUPAHTCTBO), aMCHCAIM3M, HEHTpaIu3M. 3HaYCHHE
OMOTHYECKMX B3aUMOJEHUCTBUN ISl CYIISCTBOBAHHS OpPTaHW3MOB B
MIPUPOTHBIX COOOIIEeCTBAX

3.5

DKOJIOTHYECKHE XapaKTepUCTUKU momynsuud. OCHOBHBIE IOKa3aTeNlH
MONYJSALMKU. YHUCIEHHOCTh, IUIOTHOCTb, POXJIa€MOCTh, CMEPTHOCTD,
MPUPOCT, MUTpalusl. JJnHaMUKa YUCIEHHOCTH MOMYJIALNUU U €€ peryIsiius

Co00111eCTBO U DKOJIOTHUECKHE CUCTEMBI

4.1

Coo0bmecTBo opranu3mMoB - OuorieHo3. CTpyKTypbl OMOIIEHO3a: BUIOBa,
MpOCTpaHCTBEeHHas!, Tpoduueckas (muiesas). Buapl-nomuHanTel. CBsI3U B
OnoleHo3e

4.2

Okonoruyeckue cucteMbl (dkocucremsl). [loHsTHe 00 3KOcHCTEME WU
OHOreoLeHo3e. DyHKIMOHAIbHbBIE KOMITOHEHTBI KOCHCTEMBI.
IIPOJYLIEHThl, KOHCYMEHTHI, peayleHTsl. KpyroBopoT BemIECTB U IMOTOK
9HEpruu B dKocucteme. Tpoduyeckue (MHIIEBBIE) YPOBHU IKOCHCTEMBI.
[Tumessie nenu U cetd. OCHOBHBIE MOKa3aTelIM KOCHCTEMBI. Onomacca,
OPOAYKIMS. OKOJOTMYECKUE IHPaMUABL. TMPOAYKLUH, YUCICHHOCTH,
O6uomaccel. CBoiicTBa 3KOCHUCTEM: YCTOWYHMBOCTB, CaMOPETYJISIINA,
pazButue. Cykieccus

4.3

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03P U PEK. DKOCHUCTEMA XBOHHOIO
HJIW TIAPOKOJMCTBCHHOTO JIECa.

AHTPOIIOTEHHBIE  DKOCHCTEMBI. ATPOIKOCUCTEMBL. Y POOIKOCHCTEMEI.
buonornueckoe W XO3AHWCTBEHHOE  3HAYEHHE  arpodKOCUCTEM U
ypOo3kocucteM. bruopasHoobpasue kak (GakTop YCTOWYUBOCTH IKOCHCTEM.
CoxpaneHre OMOJIOTHYECKOTO pazHooOpasus Ha 3emiie

4.4

VYuenue B.U. Bepnazackoro o 6uocdepe. 'panuibl, coctaB U CTpyKTypa
ouocdepsl. XKuBoe BemecTBo u ero Gynkmuu. OcobeHHocTu Onocheps
KaK TIJ100ambHON SKOcHCTeMbl. J[MHamMHuyeckoe paBHOBECHE M OOpaTHas
cBs3b B Omocdepe. KpyroBopoTsl BemecTs 1 OMOT€OXMMHYECKUE ITUKIIBI
anemeHToB (yriaepoja, azora). 30HaIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI

CYLIN

4.5

UYenoseuectBo B Ouochepe 3emmn. AHTPOIOTCHHBIC W3MEHEHUS B
ouocdepe. [modambHBIC YIKOIOTHYECKUE TPOOIIEMBI.

OcHOBa palMOHAIBHOTO YIPaBJIEHUS NPUPOJHBIMU pecypcaMM M HX
ucnosib3oBanue. JlocTikeHust OMOJIOrMH U OXpaHa MIPUPOIbI

Ilepeyenr npoBepsieMbix Ha EI'D mo Oumosorum

TpeboBaHuil K pe3yabrataM ocBoenusi OOII COO




Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHHA K MPeIMETHBIM pe3yabTaTaM OCBOEHHS
OOII COO Ha ocHOBe PI'OC

ChopMHUpPOBAaHHOCTh 3HAHUKH O MECT€ M POJM OWOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B (dbopMupoBaHUH COBpEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHUHBI MHpPA, B TIO3HAHWUHU 3aKOHOB NMPHUPOJBI U
pPEIICHUH XU3HEHHO BAXXHBIX COILUATBHO-ITHUYECKUX, IKOHOMHUYECKHX,
9KOJIOTUYECKUX IPOOJIEM YeIIOBEUECTBa, a TAaKXKE B PEIICHUH BOIMPOCOB
PaIMOHATILHOTO MPHUPOAONOIBE30BaHUs, B (HOPMUPOBAHUU I[EHHOCTHOTO
OTHOIIEHHS K MPHPOJIE, OOIIECTBY, YEIIOBEKY; O BKJAJE POCCUHCKUX U
3apyOeKHBIX YIEHBIX- OMOJIOTOB B PA3BUTHE OMOJIOTUU

Brnagenne cucreMoil 3HaHU 00 OCHOBHBIX METO/IaX HAyYHOTO TO3HAHMS,
UCIIOJIB3YEMBIX B OHMOJOTHYECKUX HCCIEAOBAHUSAX KHUBBIX OOBEKTOB U
skocucteM  (omucaHuWe, HM3MEpPEHHE, TMPOBEACHHE  HAOJIOJACHUH);
croco0aMu BBISIBIICHUSI M OLICHKH aHTPOITOTCHHBIX H3MEHEHHI B IIPUPO/IE.

VYMeHHe BBIABHUraTh THIIOTE3bl, MPOBEPATh WX SKCIEPUMEHTATbHBIMHU
cpenctBamu, (GopmynMpys Ledb  HCCICNOBaHUsS, aHAJIU3UPOBATH
IIOJIy4YEHHBIE PE3YyJIbTAThI U JI€JIaTh BHIBOJBI.

BoiABiieHME  3aBUCHUMOCTH  MEXKIY  MCCIECAYEMBIMM  BEIMYHUHAMH,
O0BSICHEHUE TOJTYYEHHBIX PE3yJbTaToB U ()OPMYIMPOBAHUE BBIBOJOB C
UCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TECOPUN U 3aKOHOB

YMeHue BianeTh CUCTEMOW  OMONOTMYECKUX  3HAHWM, KOTOpas
BKJIIOUAET. OCHOBOIIOJIAraloniie OWOJIOrMYeCKUe TEPMUHBI M TOHSATHUS
(ku3HB, KJIETKA, TKaHb, OPTaH, OPraHW3M, BUJI, MOMYJISAIUSA, SKOCUCTEMA,
OouoreHo3, 6uocdepa; MeTaboIM3M, TOMEOCTa3, KJICTOUYHbIH UMMYHHTET,
O6uocuHTe3 Oenka, OWOMONMMEPBI, JIUCKPETHOCTh, CaMOPETYJISAIHS,
CaMOBOCIIPOU3BEICHUE, HAaCJEACTBEHHOCTD, U3MEHYHUBOCTD,
JHEPro3aBUCHMOCTh, POCT H  pa3BHUTHUE); OMOJOTMYECCKUE TEOPHH:
kierouHas teopust T. [lIBanna, M. Illneiinena, P. BupxoBa; kioHaabHO-
cesiekTuBHOro ummynurera I1. Opaux, .M. MeunukoBa, XpoMOCOMHast
TEOpHs HACIeACTBEH-HOCTU T. MopraHa, 3aK0H 3apOJbIIIEBOrO CXO/ACTBA
K. Bapa, sBomtounonHass teopus Y. JlapBuHA, CHHTETHYECKas TEOpUs
3BOJIIONMH, Teopusi aHTpornoreHe3za Y. JlapBuHa;, Teopus OuoreoreHosa
B.H. CykauéBa; yuenne H.W. BaBunoBa o meHTpax MHOrooOpasus u
MPOUCXOXKICHUS KYJIbTypHbIX pactenud, ydenne A.H. CeseproBa o
NyTSIX W HaIpaBJIeHMAX HBomouuu, ydenue B.M. Bepnaackoro - o
ouocdepe); 3akoHb (eIMHOOOpa3HsT MOTOMKOB IE€PBOTO IMOKOJICHHS,
pacuieruieHusl MPU3HAKOB, HE3aBHUCHUMOTO HAaclel0BaHUs Mpu3HaKoB I
MeHnpaens; CUEIJIEHHOTO HACJIEJOBAHMS NPU3HAKOB M HapyLIEHUs
cuerieHuss resoB  T.  Moprana, TOMOJIOTHYECKUX  psAIOB B
HaciaencTBeHHoOW wm3MmenuumBocty H.M. Basuiiosa, reHerudeckoro
paBuoBecus JIx. Xapau u B. BaitnOepra; 3apojsimeBoro cxoxactsa K.
bapa; Ouorenernueckuii 3akoH . I'ekkens, ®. Mrojutepa); MPHHIUIIBI
(4MCTOTHI TaMeT, KOMIUIEMEHTapHOCTH); mpaBwia (MuHMMyma HO.
JInbuxa, HKOJIOTHUECKON MTAPaMUIBI qucel, onomMaccsel u
sHeprum); runote3bl  (koarnepBatHod A.J. OmnapuHa, NEPBUYHOTO




oyneoHna JIx. Xonaeitna, mukpocdep C. @okca, pudozuma T. Uek)

VYMeHne pematb TMOMCKOBBIE OHOJIOTHYECKHE 3a7add; BBISBIATH
MPUYUHHO-CIICACTBEHHBIE CBSI3U MEXIY HCCIeyeMbIMU
OMOJIOTHYEeCKUMU  O0BEKTaMH, TpOIecCaMd U SBICHUSMH, JIeJaTh
BBIBOJABl M TMPOTHO3bI HA OCHOBAHMM TOJYYEHHBIX PE3yJbTATOB;
COCTABJISITh TEHOTUITMYECKHE CXEMBl CKPENIMBAHUS [JIi PAa3HBIX THIIOB
HACJIEJI0OBAHMS MPU3HAKOB Yy OPraHU3MOB, COCTABIISITH CXEMBI MEPEHOCca
BEIIIECTB M SHEPTHU B SKOCHUCTEMaX (I[CTH MTUTAHUS, TUIIEBBIC CETH)

YMeHHe ycTaHaBIIMBaTh B3aUMOCBSI3H MEXKIy CTPOSHHUEM U (DYHKIIHSIMU:
OpraHOMJOB, KJIETOK pa3HbIX TKaHEH, OpraHaMu U CUCTEMaMHu OpPraHoOB Y
pacTeHuil, UBOTHBIX W YEJIOBEKa, MEXKIY JTalmaMi OOMEHa BEIIeCTB;
dTalmaMu KJICTOYHOI'O MUKJIAa U Y KU3HCHHBIX ITUKJIOB OpFaHI/I3MOB; dTarraMu
SMOPHOHAIBHOTO PAa3BUTHSA; TEHOTUIIOM M (DEHOTUIIOM, (PEHOTUIIOM |
dakTopaMu cpenbl OOWUTAHUS, MPOLIECCAMHU JBOJIOLUHU; JBHKYITUMHU
CHJIaMH aHTPOIIOTEHE3a; KOMIIOHEHTAMH Ppa3lIMYHBIX JKOCHUCTEM U
IpUCIOCOOICHUAMH K HUIM OPTaHU3MOB

YMeHue BBIACTATh CYIIECTBEHHBIE MPU3HAKU: CTPOSHUSI BUPYCOB, KIETOK
MPOKApUOT M JYKApUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpPTaHW3MOB, BHJIOB, OMOTEOIICHO30B, YIKOCUCTEM U OHoc(hepsl; CTPOSHUS
OpraHOB W CHUCTEM OPTraHOB PACTEHUH, KUBOTHBIX, YEJIOBEKA; MPOIIECCOB
KU3ZHEJEATEIILHOCTH, TPOTEKAIOIINX B OpraHNU3MaxX pPacTeHUH, KUBOTHBIX
U YejoBeKa; OMOJOTMYSCKUX MPOIECCOB: 0OMEHA BemiecTB (METaboIM3M),
UHPOpPMALIUK ¥ TIPEBpAIICHUS JHEPruH, OpOKeHHs, aBTOTPO(HOro M
reTepoTpOoGHOTO TUIIOB NMUTAHMS, (OTOCHHTE3a U XEMOCHHTE3a, MHUTO3a,
Meiio3a, raMeToreHe3a, YMOpPUOTeHe3a, MOCTIMOPHOHATBHOTO Pa3BUTHS,
Pa3sMHOXCHHS, WHIWBHIYaJbHOIO pPa3BUTHs oOpraHudMa (OHTOreHe3a),
B3aMMOJICHCTBUS T€HOB, TETEPO3UCA; JICUCTBUN MCKYCCTBEHHOTO O0TOODA,
CTaOUIU3UPYIOMIETO, ABWKYIIETO ¥ Pa3phIBAIOLIETO ECTECTBEHHOTO
oTOOpa; aTOMaTPUYECKOT0 H CHMIATPUYECKOTO0 BHJI000pa30BaHUS;
BIUSHUS JBUXKYIIMX CHJI DBOJIONUM HAa TEHOMOHA TMOMYJISLUY;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpefie OOWTaHWs, 4YepeaOoBaHUS
HATPaBIICHUH HBOIIOLMHU; KPYrOBOPOTA BEIIECTB U IMOTOKA JHEPTUU B
JKOCHCTEMAaX

ChopMHUPOBAaHHOCTh YMEHHS BBIICIATH CYHNICCTBCHHBIC IPH3HAKU
BUPYCOB, KJETOK TPOKApUOT U O3YKApUOT; OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHUJOB, OHOTEOIICHO30B M JKOCHCTEM,;
0COOEHHOCTH TPOIECCOB OOMEHa BEIIECTB U INPEBPALICHUS SHEPTrUU B
KJIeTKe, (OTOCHHTE3a, IIACTUYECKOTO M HHEPreTHYECKOro OOMeEHa,
XEMOCHHTE3a, MHTO3a, Meio3a, OIUIOJIOTBOPEHUS, PA3BUTHUS H
pPa3sMHOXCHHS, WHIWBHIYaJbHOIO pPa3BUTHs oOpraHudMa (OHTOreHe3a),
00pbOBI 3a CYIIECTBOBaHME, €CTECTBEHHOrO OTOOpa, BHI000pA30BaHMS,
MPHUCIIOCOOJICHHOCTH  OPraHM3MOB K cpele OOWTaHWs, BIUSHUSA
KOMITIOHCHTOB 3KOCHUCTEM, aHTpOHOI‘eHHBIX H3MGHGHHI>'I B J3KOCHUCTEMaAX
CBOCH MECTHOCTH, KPyroBOpPOTa BEIICCTB M IPEBPAICHHS YHEPTHUU B
ounochepe

YMeHue UCHoab30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OHOIOTHYECKYIO




TEPMUHOJIOTHIO U CUMBOJMKY JUIsl JOKA3aTelbCTBA POJCTBA OPraHM3MOB
pPa3HBIX CHCTEMAaTHYECKUX TPYII; B3aUMOCBS3M OPraHU3MOB M CpEbl
oOWTaHUs, €IMHCTBAa YEJIOBEUECKUX pac, HEOOXOIUMOCTH 3I0POBOIO
o0Opa3a >W3HHU, COXpPAaHEHHUS pPa3HOOOpa3us BHIOB U HSKOCUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS MIPUPO/IBI U YEIOBEUECTBA

YMeHne KpUTHYECKH OLEHHMBAaTh HMH(OpMannio  OHOIIOTHYECKOTO
COJICpKAHUS;, MHTEPIPETUPOBATh ITUYECKUE aCIEKTHl COBPEMEHHBIX
WCCIIEIOBAaHUN B OMONIOTMH, MEJUIMHE, OMOTEXHOJIOTHH, PacCMaTPUBATh
ry100anbHbIe HKOJOTHYECKUE IMPOOJIEMBbl COBPEMEHHOCTH, (HOPMHUPOBATH
10 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3HIIUIO

IlepeyeHnb 3j1eMeHTOB cojepkaHusi, nposepsieMbix Ha EI'D mo Ouosnorumn

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

buonorus xax HayKa. JKuBble cucTeMBI 1 BX HU3YUCHUC

11

CoBpeMeHHass OHoOJOrMa - KOMIUIEKCHas HayKa. bHojoruueckue Hayku M
u3ydaemble UMH TpoOieMbl. DyHIaMEeHTaNbHbIC, MPUKIAJAHBIE W TOMCKOBBIC
Hay4HbIE UCCIIEJOBAHUS B OMOJIOTUH.

3HavyeHre Ouoyioru B (OPMHPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
kapTubl mupa. [Ipodeccun, csizanHble ¢ Ouonorueld. 3HaueHue OUOJIOTHH B
NPAaKTHYECKON JIEATEIbHOCTH YENOBEeKa: MEAWIUHE, CEIbCKOM XO3SIHCTBE,
MPOMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI

1.2

JKuBbie cucTeMbl Kak TpeaMeT u3ydeHus: Ouosiornu. CBONWCTBA JKUBBIX CHUCTEM:
CANHCTBO XUMHYCCKOI'0 COCTaBa, NUCKPCTHOCTb MU LCJIOCTHOCTD, CIIOKHOCTH U
YIOPSAA0YECHHOCTh CTPYKTYpBHI, OTKPBITOCTb, camMoopraHu3anus,
CaMOBOCIPOU3BEJCHUE, PA3APAKUMOCTh, U3MEHUYUBOCTD, POCT U PAa3BUTHE.

YPpOBHM OpraHu3alvu )KUBBIX CUCTEM. MOJIEKYJSPHBINA, KJIETOYHBIN, TKAaHEBBIN,
OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUI0BOM, SKOCUCTEMHBIN
(buoreoueHoTuyeckuit), OouochepHsid. IIporeccrl, MPOUCXOIANIIME B HKUBBIX
cuctemax. OCHOBHbBIC TpHU3HAKH XUBOTO. JKM3Hb Kak (opMa CyIIeCTBOBAHHS
Marepuu

1.3

Mertoapl Ouosnoruueckoid Hayku. HalOmroneHuwe, u3MepeHHe, SKCIEPHUMEHT,
cucreMarusanus, MeTaaHaian3. JloHaTHe O 3aBUCHMOM HW  HE3aBUCUMOM
nepemeHHou. [lnanupoBanue skcnepumenta. [locraHoBKa U poOBEpKa TUIIOTES.
HyneBass tumore3a. Ilonsarue BbIOOpKM uM €€ m0cTOBEpHOCTH. Pa3zdbpoc B
Ouosiornyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH IOJYYCHHBIX PE3yIbTATOB.
IIpyunHBI HCKa)KE€HUSA PE3YJIbTAaTOB dKcrepuMeHTa. [loHATHE CTaTMCTHYECKOro
TecTa

Knerka kak Ouojoruyeckas cCuCTeMa

2.1

Knerka — cTpykTypHO-QYHKIMOHAIbHASI €IMHULA KUBOTO. VICTOPHS OTKPBITHS
kierku. Paborer P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBanH, M.
Inetinen, P. Bupxos). OCHOBHBIC TIOJOXEHHUS COBPEMEHHOW KJICTOYHOM
TeopuH. MeToibl MOJIEKYJISIDHOH M KJIETOYHOH OHOJOTMM: MHUKPOCKOIHS,




xpomarorpadus, 37eKTpodope3, METOA MEUEHBIX aTOMOB, AU(depeHIHaTIbHOe
HEHTPUPYTUPOBaHUE, KYIbTUBUPOBAHUE KIIETOK

2.2

XUMHYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTpaMUKpPOIIEMEHThL. Bona
U e€ posIb KaK PacTBOPUTEIA, PEareHTa, y4acTue B CTPYKTYPHPOBAHUM KIJIETKH,
TeIuIoperysaunu. MUHepanbHbIe BELIecTBa KJIETKH, UX OHOJOrHYecKas poJib.
Ponb KaTHOHOB ¥ aHMOHOB B KIIETKE.

buonornueckne monumepsl. benkn. AMHHOKHCIOTHBIA COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Mojekyisl. IlepBuuHast cTpykTypa Oeika, HenTuIHAas
CBS3b. BTOpuuHas, TpeTuyHas, 4YETBEPTHUYHAs CTPYKTYyphl. JleHarypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckne pyHKIuu OenKoB.

YrneBonpl. MoHOcaxapuabl, AUCaXapubl, OJIUTOCAaXapHuIbl U IOJHCAXaPUIBL.
OOmuit TuaH cTpoeHHsT U (UBHKO-XMMHYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruueckue GyHKIIUU yrIIeBOOB.

Jlumuaer. TuapodunbHo-THAPOGOOHBIE cBOMcTBa. Kiaccudukamus IUmUmAOB.
Tpurnuuepunsl, pochonunuasl, BOCKH, cTepousl. buonorunueckue (yHKIUU
aunaaoB.  OOmMe CcBOWCTBAa  OWOJOTHMYECKMX MEMOpaH —  TEKyd4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, TTOIYTIPOHUIIAEMOCTb.

HyxneunoBbie xucnorel. JIHK um PHK. CrpoeHue HYKIEHHOBBIX KHUCIIOT.
Hyxneotuapl. [Mpunnun kommiementapuoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnmpans. MecTtonaxoxaeHue u ouonorndeckue ¢pynkmun JJHK.
Buael PHK. @ynxkunu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsi3u B Mojekyie ATO.
buonornueckue pynkiuu AT®. BoccTaHOBIEHHBIE IEPEHOCYUKH, UX (PYHKITUH
B kietke. CexBenupoBanue /JHK.

CrpykrypHast Ouomnorus: OHOXMMHYECKHE W OUOPHU3NYECKHE HCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPhI OHOMOJIEKYJT

2.3

Turer KJICTOK: AYKapHUOTHYECKast " POKAPUOTHYECKAS.
CrpykrypHO(DYHKIIMOHAIEHEIE 00pa30BaHUs KIETKH.

CrtpoeHue mpokapruoTUuecKor KieTkd. KiierouHas cTeHka OakTepwii M apXew.
OCoOEHHOCTH CTPOCHUS TeTepoTpPOPHONH M aBTOTPO(HON NPOKAPHOTHUECKUX
KJIeTOK. MecTo ¥ posib MPOKapHOT B OMOIICHO3aX.

Crpoenue u (pyHKIIMOHMpPOBAHUE DYKApHOTHYECKOW KJeTKH. Ilmazmarmueckas
MeMmOpaHna (rurazmanemma). CTpyKTypa Iuia3MaTHUeCKOi MeMOpaHbl. TpaHCropT
BEIIECTB depe3 IUIa3MaTHYECKyl0 MeMmOpaHy: maccuBHbI  (auddysus,
obneryéHHast TUQQy3usi), aKTUBHBIA (NEPBUYHBIA ¥ BTOPUYHBIA AKTHBHBIN
tpancmopt). IlomympoHuiiaeMocTh MeMmOpaHbl. PaboTa HaTpuii-KaaIueBOro
Hacoca. DHAOIMUTO3. MHHOIUTO3, (haromuTo3. Dk3o1uTo3. KiierouHas cTeHKa.
CtpykTypa 1 QyHKIIUU KJIETOYHON CTEHKH pACTEHUM, TPUOOB.

Hurtommazma. I{uto3ons. IluTockener. JBumxkeHue nurornsasmbl. OpraHouabl




kiIeTkd. OgHOMeMOpaHHBIE OPraHOMJBI KIETKH. JHJIOIUIa3MaTH4ecKas CeTh
(BIIC), ammapar ['onbpKky, TU30COMBI, UX CTpOeHHE U (yHKIMH. B3anMocBs3b
OJJTHOMEMOpaHHbBIX OpPraHouoB KiIeTKU. CTpOeHHE I'PaHyIIpHOIO PETUKYIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KJIeTOYHBIX MeMmOpaH. ['maakwmii
(arpaHyssipHBIN) SHAOIUIA3MATHYECKUN peTHKYIyM. CekpeTopHas (QyHKIHS
annapara l'onpmxu. Tpancnopr BemecTB B KieTKe. Bakyonu pacTUTENBHBIX
kietok. Kierounslii cok. Typrop.

HOJ’IyaBTOHOMHHe OpPraHOMJbI KJICTKH: MUTOXOHJPHH, IJIACTHUIBI.

Crpoenue u GyHKIIUM MUTOXOHIPUH M TuiacTui. llepBuUvHBIC, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKAPHOT.  XJIOPOTUIACTHI,
XPOMOILIACTHI, IEUKOIIACTHI BBICIIIMX PACTCHUH.

HememOpanubie opranounsl kieTku CrtpoeHne U (YHKIMH HEMEeMOpPaHHBIX
OpraHOWJOB KJIETKH. PuOocoMbl. MukpodunamMeHTsl. MBIIIeUHbIE KJIETKH.
MuxkpotpyOouku. Knerounsnii mnentp. CTpoeHue W ABM)KEHHE >KTYTUKOB H
pecHudyek. MUKpOTpyOOUKH ITUTOTUIa3MBbL. L{eHTpHOIIb.

SAnpo. OGonouka sipa, XpOMAaTHH, KapHOIUIa3Ma, SIAPBIMIKH, UX CTPOCHHE U
¢bynkuuu. SnepHeiii OenkoBblii MaTpukc. IIpocTpaHcTBEHHOE pacIoioKeHHE
XpOMOCOM B MHTep(]a3HOM sipe. benku xpomaTtuHa — TUCTOHBI.

Kierounsie BkioueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KJIETOK JYKApHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHO)

2.4

AccuMUIIAILMS U TUCCUMMIIAILMS — JIB€ CTOPOHBI MeTabosn3ma. Tumbel oOMeHa
BEIIECTB. aBTOTPO(HBIA M reTepoTpodHBIA. YyacTue KUCIOpoJa B OOMEHHBIX
mporeccax. OJHEpreTH4eckoe obOecrnedeHne KIeTKU: mnpeBpamenne ATO B
OoOMeHHbIX Tmporeccax. {DepMEeHTaTHBHBIM XapakTep peakuuidl KIECTOYHOTO
Merabomm3ma. DepMeHTHI, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUSI.
KodepmenTtsl. Otanuust pepMEHTOB OT HEOPTaHMUECKUX KaTanu3aTopoB. bemku-
aKTUBATOPbl U OEIKU-MHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX
peaKIMii OT Pa3IUYHbIX (PaKTOPOB.

IlepBUuHBI CHHTE3 OpraHUYECKHUX BewleCTB B Kierke. PotocuHre3. Poib
XJloporjactoB B mpouecce (orocuHTe3a. CBetoBas M TeMHOBass (asbl.
[TponykTuBHOCTH (hoTOCHHTE3a. BinsHue pa3nuuHbIX (AKTOPOB Ha CKOPOCTH
dboTocuHTe3a. 3HaUeHUE (DOTOCUHTE3A.

XemocuHTe3. PazHooOpaszne opraHn3MoB-XeMOCHHTETHKOB. HUTPUPHUINPYIOIINE
OakTepuH, Kene300aKTepuH, cepoOaKTepuH, BOJOPOIHbIE OaKkTepuu. 3HauCHHE
XEMOCHHTE3A.

Ana’poOHble opraHu3mbl. Bunel Opokenus. IIpoaykTsl OpoxeHHS U HX
UCTIOJIb30BAHUE YEJTOBEKOM. AHA’3pPOOHBIE MHKPOOPTaHU3MBI KakK OOBEKTHI

OMOTEXHOJIOTHU U BO30yIuTenu Oone3Hei.

AdpoOHBIC OpraHW3MBL. JTalbl dHEPreTHIeckoro ooMeHa. [loaroTOBUTENHHBIIM




sTan. [ MKoan3 — 0eCKUCIOPOIHOE PACIICTIIICHHUE TIFOKO3BL.

buonornueckoe OKucCIE€HHE, WIH KJIETOYHOE JbIxaHue. Poib MHUTOXOHIApPUN B
mporeccax OMOJIOTUYECKOTO OKHCJICHUS. [Muknudeckue peaxIuu.
OxucnurensHoe dhochopunupoBanue. [IpenmyrecTBa ad3poOHOTO MyTH 0OMEHa
BEIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO 0OMEHa

2.5

Peakuuu marpuuHoro cuHtes3a. lIpMHIMI KOMIUIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO  CUHTe3a.  Peanmsanus ~ HAcleNCTBEHHOM — MH(pOpMaLHUu.
I'enernueckuii kof, ero cpoicrBa. TpaHckpunuus — mMaTpuunblii cuHre3 PHK.
[IpyHIMIBI ~ TPAaHCKPHUIILMU:  KOMIUIEMEHTAPHOCTh,  AHTHIAPAIICIBHOCTD,
aCUMMETpUYHOCTb. TpaHcisiuus u e€ 3tanbl. Yuactue TpaHcnopTHeix PHK B
OonocuHTe3e Oenka. YcioBusi OmocuHTeza Oenka. KommpoBaHue aMHHOKHUCIIOT.
Ponb pubocom B GuocunTese Oernka.

Opranusanus reHoMa y IpoKaphoT U SYKapuoT. PeryJisiius akTHBHOCTH TEHOB Yy
npokapuoT. ['unoresa onepona (®. XKako0, K. Mano). Perynsius oOMEHHBIX
MpOIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycel — Heknerounsle (GopMBI KH3HH U oOyMraTHble mapasutTsl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprodaros.

BupycHbie 3a0oneBaHusi 4enoBeka, >KUBOTHBIX, pactrenuit. CIIN, COVID-
19, counanbHpIe U MEIUITUHCKHIE TIPOOIEMBI

2.6

Knerounsrnii 1wk, ero mnepwoasl u perynsuus. MHTepdaza u  MHUTO3.
Oco0eHHOCTH TPOLECCOB, MPOTEKAIUX B HHTepdaze. [loaroToBka KiIeTku K
neneHuio.  I[IpecuHTeTHUeCKUi  (MOCTMUTOTHYECKHUI), CHHTCTHYCCKHHA U
MOCTCUHTETUYCCKHI (PEMUTOTHUYCCKUI) TEPUOIBI HHTEP(A3hI.

Marpuunsiii cunte3 JAHK — pennukanus. Ilpunumner perummkanuu  JIHK:
KOMILUIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIA CHHTE3, aHTHUIIAPAUICIbHOCTb.
Mexanusm perukanuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
Tenomepasa. XpPOMOCOMHBIM Ha0Op KJIETKM — KapHOTHM. JIUMIougHbI |
raruiOuIHbI  Habopbl XpoMocoMm. ['oMonormdyHbsie XpomMocoMbl. IlomoBbie
XPOMOCOMBI.

HGHGHI/IG KIICTKU — MHUTO3. CTaI[I/II/I MHUTO3a U HpOI/ICXO,Z[}IH_II/Ie B HUX HpOLIGCCBI.
Tunsl mMuto3za. KapuoknHe3 m nutokuHe3. buosornueckoe 3HaYy€HHE MHTO3a.
Perymauus MutoTtmdeckoro nukina kiuetkd. I[IporpamMMmupyemas KieToyHas
rubdenp — anonto3. OyHKIMOHAbHAS TEHOMUKA

Opranusm Kak OHoJorHyecKast CucTemMa

3.1

O,Z[HOKJIGTO‘IHBIG, KOJIOHHUAJIBHBIC, MHOTI'OKJICTOYHBIC OpraHu3Mbl n
MHOTI'OTKaHCBBIC OpPraHNU3MBI.

®dopmbl  pa3zMHOXKEHHUS] OpPraHU3MOB. Oecronoe (BKJIIOYAas BEreTaTUBHOE) M
moysioBoe. Bunabl 0Gecronoro  pasMHOXKEHHS. TOYKOBAaHUE,  CIIOPYIISIIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.




[TonoBoe pasmuHoxxkenue. I[lomoBbie kieTkw, wiu ramersl. Meiio3. Craguu
Mmero3a. IloBenenne xpomocoM B Menosze. Kpoccunrosep. buonoruueckmii
CMBICJI MeH03a U MOJOBOro Mpouecca. Meio3 U ero MecTo B KU3HEHHOM LHKJIE
OpraHUu3MOB.

[Ipen3aponpimeBoe  pasputue. ['ameroreHes y  x&uBOTHBIX. [losoBble
xene3bl. OOpa3zoBaHue U Pa3BUTHE MOJOBBIX KIeTOK. CrepMaToreHes U 0OreHes.
CrpoeHre mONIOBBIX KIETOK. OIIONIOTBOPEHUE W SMOPHOHAIBHOE pPa3BUTHE
KUBOTHBIX.

CriocoObI OTUIOIOTBOPEHUS . HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

WunuBunyansHoe pa3BuTHE opraHm3MoB (oHToreHe3). Cramuu SMOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymkw). JlpoGmenwme. Tumel  apoGneHwus.
OcobeHHocTH  OpOOJIEHMS ~ MICKONUTAIOMIMX.  3apOAbIIIEBBIE  JUCTKH
(racTpymsiimst). 3akiagka OpraHOB W TKaHEH W3 3apOABINICBBIX JIMCTKOB.
B3aumHOe BiHMSHUE 4YacTeil pa3BHBAIOIIErOCs 3apojblma (3MOpUOHANILHAS
UHIYKIHS).  3aKiajka  IUIaHa CTPOSHMS  JKMBOTHOTO — KaK  pe3ysbTar
MepapXUUeCKUX B3aUMOJCHCTBUN reHOB. BiusiHue Ha SMOpHOHANIBHOE pa3BUTHE
pa3nuyHbIX (AKTOPOB OKpyXkarolied cpenpl. PocT M pa3BuTHE KUBOTHBIX.
[ToctamOpuonaneueiii mepuof. Ilpsimoe u Hempsimoe pasButue. PasButue c
MeTaMop(ho30M y O€CIIO3BOHOUHBIX M IO3BOHOYHBIX KHMBOTHBIX. brosnorndeckoe
3HAQYEHHUE MPSIMOrO U HEIPSMOIO Pa3BUTHSA, UX PACIPOCTPAHEHHUE B IPUPOJE.
Tunsl pocra >XMBOTHBIX. DAKTOPBI PEryJSALUU POCTa XUBOTHBIX M YEIIOBEKA.
Craguu MoOCTSMOPUOHANBHOTO PAa3BUTHUSA Yy JKUBOTHBIX U uenoBeka. [lepnoss
OHTOI'€HE3a YEJIOBEKA.

Pasmuoxxenne wu pasButme pacteHuil. ['amerobutr u cmopodur. Meito3 B
KU3HEHHOM 1uKjie pacteHuid. OOpa3oBaHue cmop B Ipolecce Menosa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
Oopranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHE y IBETKOBBIX pacteHuii. OOpa3oBaHue
U pa3BUTHE CEMEHU. MeXaHW3Mbl PETYJSIUM OHTOI€HE3a Yy pAacTeHH |
KUBOTHBIX

Ucropust craHoBiIeHHUS MW pa3BUTUSL TEHETUKM Kak Hayku. (OCHOBHbIE
TEHETUYECKUE TOHSITUS W CHUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJJICIbHbBIC
TEHbI, AJIBTEPHATUBHBIE NPU3HAKHU, JOMUHAHTHBIM W PELECCHUBHBIA NPU3HAK,

3.2 TOMO3HUTOTa, TE€TePO3UroTa, YWUCTas JIMHUS, TUOPHABI, TEHOTHUII, (DEHOTHII.
OcCHOBHBIE ~ METOABI T'CHETHUKU. T'HOPUIOJIOTMYECKUH,  LHUTOJOTHYECKUH,
MOJIEKYJISIPHO-T€HETHYECKU I
Monorubpunnoe  ckpeunBanue. IlepBbiif  3akoH  MeHnens —  3aKoH
ennHooOpa3usi TuOpUAOB TMEpBOro MokojeHud. IlpaBuio nOMMHUpPOBaHUS.
Bropoii 3akon Mengens — 3akOH paclieIuieHusl Npu3HakoB. Lluronornyeckue
OCHOBBI MOHOTHOPHIHOTO CKpELIMBaHUs. | MIIOTe3a YNCTOTHI F'aMeT.

3.3

AHanu3upyroiiee ckpeunBaHue. I[IpomMexyTOuHbId XapakTep HACIEIOBAHUS.
PacmenneHHe IMPHU3HAKOB IIPU HCIIOJTHOM JOMUHUPOBAHUH.

JlurnbpunHoe ckpemuBanue. TpeTuii 3akoH MeHzenss — 3aKOH HE3aBUCHMOTO




HACJIEIOBaHMUs  MPHU3HAKOB.  LluTonmormdyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILLIMBAHUS.

CueruieHHoe HacnenoBaHue mnpusHakoB. PabGoter T. Moprana. CuersieHHoe
HacJle/IOBaHUE T'€HOB, HApYyIIEHUE CLEIUICHUS MEX1y IeHaMu. XPOMOCOMHas
TEOpHsl HACJIEICTBEHHOCTH.

I'eneruka nosa. XpoMOCOMHBI MEXAHHU3M ONpPEIENIECHUS MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ 'OMOTraMeTHBIN M T€TEPOraMeTHBIN MOJI.

['enetndeckass CTpykTypa MOJOBBIX XpoMocoM. HacnenoBanue mpuU3HAKOB,
CUECIUICHHBIX C TOJIOM. ['eHOTMH Kak uenocTHas cucrema. llnedorponus —
MHOKECTBEHHOE JICHCTBUE reHa. MHOKECTBEHHBIN ayuiean3M. B3anMoaelicTBue
HeaJlJICILHBIX TCHOB.

Kommnnemenrapuocts. Onucrtas. [Tonumepus

3.4

BzaumopeiictBue reHotuna u  cpenbl npu  GOpMUPOBAHUU  (peHOTHIIA.
N3menunBocTh npuszHakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE MTPU3HAKU. Buabl
M3MEHUYMBOCTH. HEHACJIEICTBEHHAs 1 HACJIEICTBEHHA.

Monudukanuonnass  W3MEHYMBOCTh. Ponb  cpensl B (OPMHUPOBAHHUH
MoauUKAITMOHHOW M3MeHUnBoCcTH. HopMa peakninu npusHaka. BapuannoHHbIH
psan u BapuarponHas kpuBas (B. Moranucen). CBoicTBa MOIU(pHUKAIIMOHHON
U3MEHYUBOCTH.

T'enoTunnyeckast N3MeHUYUBOCTH. CBOICTBAa T'€HOTHIHWYECKOW W3MEHYHBOCTH.
Bubl reHOTUITYECKOM N3MEHUYMBOCTH . KOMOWHATUBHAS, MYTAI[MOHHAS.

KoMOuHatuBHasT WM3MEHUMBOCTh. MeH03 © TMOJIOBOW TMpolecc — OCHOBA
KOMOMHATUBHON W3MEHYMBOCTU. PoOJIb KOMOWMHATHUBHOW W3MEHYUBOCTH B
CO3/IaHUU TEHETUYECKOTO pa3HOOOpa3us B Ipe/Iesiax OJHOTO BHUIA.

MyTauroHHass M3MEHYUBOCTh. BuAbl MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W HHAYLUUPOBaHHbIE MyTalMH. SInepHble U
IHUTOIUIa3MaTH4YeCKue MyTauu. CoMaTUdecKrue U moJioBble MyTauuu. [[puunHbI
BO3HUKHOBEHMsS] MyTaluid. MyrtareHbl ¥ HUX BJIUSHUE HAa OPraHU3MBL
3aKOHOMEPHOCTH MYTAIlHOHHOTO IMpoIecca. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacneacTBeHHON u3mMeHunBoctd (H.M. BaBwiioB). BHesiiepHass H3MEHUHMBOCTD U
HACJIEACTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexayHapoaHas TporpaMma HCCIEIOBaHUS T'€HOMA
yernoBeka. MeTroabl  HM3YyU4eHHMs] TEHETUKM YeNOBEKAa: T'eHEeaJIorM4ecKui,
OJIN3HEIIOBBIH, [IATOr€HETUUECKHUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUUECKHU . CoBpeMeHHOE onpeieseHue TCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHHPOBAHUE, TEHOTUITUPOBAHKUE, B TOM YKCJIE C MOMOILBIO
[MIIP-anamu3a. HacneacrBeHHble  3a0o0JieBaHMS  4YelioBeKa. | GHHblE U
XPOMOCOMHBIE 0oJIe3HU yeJIoBeKa. bonesnn C HacJIeqCTBEHHOU
MPEAPACTIOIO0KEHHOCTHIO. 3HadeHUe MEIULMHCKOM T€HETUKHU B
MPEAOTBPAIEHNN U JICUEHUU TeHEeTUYECKUX 3a00seBanuii yenoBeka. CTBOIOBBIC




KIJIICTKHU

3.6

JlomecTukanms M CeJNeKUUs. 3apoKJACHUE CENEKIIMU M JTOMECTUKAIUU. YUEeHUe
H.M. BaBunoBa 0 HEHTpax NPOMCXOXKACHUS M MHOT000pa3us KyJIbTYpHBIX
pacteHuii. Poib cenexkiuu B CO3aHUM COPTOB PACTEHUW U MOPOJ JKHUBOTHBIX.
Copt, mopona, mramMMm. 3aKOH TOMOJOTMYECKHUX PsIOB B HACIEACTBEHHOM
m3menunBocTy H.W. BaBunona, ero 3HaueHue Jyisi CEEKIIMOHHOM paOOTHI.

Meroapl ceneknuoHHOM paboThl. MCcKycCTBeHHBIM OTOOp: MAacCOBBIH U
WH/IUBUYAJIbHBIN. OTamsl KOMOUWHAIIMOHHON CCJICKIIUH. UcnrpiTanue
MPOU3BOIUTENCH MO TOTOMCTBY. OTOOpP TO TE€HOTHUNY C IOMOIINBIO OICHKH
¢eHoTuna moToMcTBA M OTOOp MO TeHOTHNy ¢ mnomoulbio aHamu3a JIHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJIEKIIMOHHON paboThl. PagnanmoHHbIi
U XUMHYECKMA MyTareHe3 Kak HMCTOYHHUK MYTalui y KyJIbTYypHBIX (HopMm
OpraHu3MOB.

Hcnonb30BaHWEe TEHOMHOTO PEJAKTUPOBAHUS W METOJOB PEKOMOMHAHTHBIX
JHK nans nomydeHuss ucxoAaHOro Marepuana st cenekuuu. [lomydenue
IIOJIMILIOUIOB. Buyrpusunosas THOpUIU3AIIHSL. bnuszkopoacTBenHoe
CKpeliuBaHue, Wi WHOpuAWHT. HepojcTBeHHOE  CKpelmMBaHUE, WU
ayropumuur. [erepo3uc u ero mnpuuuHbL lcmonb3oBaHHWE TeTepo3uca B
ceneknuu. OtnanéHHas rudbpuausanus. [Ipeogonenne Gecrmoausi MEXBUIOBBIX
ruOpuoB. JloCTHKEHHS CeNEKIUU PACTEHUI U KUBOTHBIX

3.7

OOBeKThl, HUCHOJb3yeMble B OHOTEXHOJIOTMH, — KIETOYHBIE M TKAaHEBbIC
KyIbTYpPbl, =~ MHUKPOOPTaHM3MbI, = HMX  XapakKTepUCTUKAa.  TpaJulMOHHAA
OMOTEeXHOJOTHA: XJeOomeyeHne, IMOMyYCHHE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJIeME. Mukpoobuonorndeckuii cuHTe3. OOBEKTBI MHUKPOOMOJIOTHUECKHUX
texHosoruit. [Ipon3BoacTBO Genka, aMUHOKUCIIOT U BUTAaMUHOB. MckyccTBEeHHOE
OIIOIOTBOpEHUE. PEKOHCTpYKLMS SIMIIEKIETOK M KJIOHHPOBAaHHE IKUBOTHBIX.
MeTto TpaHCIUTaHTalUK SAEp KIETOK.

XpoMOCOMHAsi M TeHHasg WHXeHepus. VICKyCCTBEHHBI CHUHTE3 TI€Ha H
KoHcTpynpoBanue pekoMOuHaHTHBIX JIHK. JlocTmkeHuss W TepCHEKTHUBBI
XpPOMOCOMHOW ¥ TE€HHOM WH)XeHepuu. MenunuHckue OWOTEXHOJIOTHH.
Hcnonb30BaHNEe CTBOJIOBBIX KIIETOK

Cuctema 1 MHOTOOOpa3ne OpraHMueCcKOro Mupa

4.1

buonornueckoe  pasHooOpazue  opranu3moB.  CoBpeMeHHas  cHucTeMa
opranudeckoro wmupa. [lpuHnunel knaccupukanuu opraHusmMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

Oco0eHHOCTH CTPOCHHSI W JKU3HENEATEITHbHOCTH OJHOKIIETOUYHBIX OPTaHHU3MOB.
Bakrepuu, apxen, 0HOKIETOYHBIC TPHOBI, OJTHOKJICTOYHBIC BOJOPOCIH, IPYTHE
npotuctel.  KosloHManbHble  OpraHu3Mbl.  JIBMJKEHHE  OJHOKJIETOYHBIX
OpraHu3MOB. aMEOOUTHOE, KT'YTUKOBOE, PECHUYHOE. 3alUuTa y OJHOKJICTOYHBIX
opranu3moB. Pa3npaxkxuMocTh y OJJHOKJIETOUHBIX OPTaHU3MOB. TaKkCcHUCHI

4.2

MHorokjieTounble  pacteHus. B3anmmMoCBA3b  4YacTei  MHOTOKJIETOYHOTO
opranu3ma. TkaHH, OpraHbl U CUCTEMbI OPTaHOB MHOTOKJIETOYHOI'O OpraHu3Ma.




OpranuzMm kak eauHoe Lenoe. TkaHM pacTeHMd. Tunel pacTUTENbHBIX
TKaHel: oOpa3zoBaresbHasA, MOKPOBHAs!, MPOBOSIIIAs, OCHOBHAsI, MEXaHUYECKasl.
OcobenHoctu CcTpoeHus, (QYHKIUA U PACHOJIOKEHUS TKaHEH B OpraHax
pacTeHui

4.3

BereraruBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHUH. DYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /J[BuKeHrne MHOTOKJIETOYHBIX PACTEHUN: TPOIU3MBbI
n Hactuu. llormomenue BOABI, YIJIEKUCIOrO ra3a U MHUHEPAJIBbHBIX BEILECTB
pactenusmu. Jlpixanue pacteHuid. Juddys3us razoB yepe3 moBepxXHOCTh KIETKH.
TpancnopTHele cucteMbl pacTeHMi. BblneneHune y pacreHuil. 3amura y
MHOTOKJIETOYHBIX pacTeHui. Kyrtukyma. CpeAacTBa MacCMBHOM M XUMHYECKOU
3amuThl. ODUTOHIIHUIBI.

PasgpaxxuMoCTh M peryisinivs y OpraHu3MoB. Pa3npakuMOCTh U peryisuus y
MHOTOKJIETOYHBIX paCTCHUU. POCTOBBIEC BEIIECTBA U MX 3HAYCHHE

4.5

MHOTrOKJIETOYHBIE  JKMBOTHBIC. B3amMOCBSI3bp  dYacTell  MHOTOKJIETOYHOTO
opraHmMa. TKaHI/I, OpFaHBI U CUCTEMBI OpI‘aHOB MHOTOKJICTOYHOT' O OpI‘aHI/IBMa.
Opranusm kak eguHoe 1enoe. ['omeocTas. TkaHU KUBOTHBIX M YeJIOBEKA. THIIBI
JKNBOTHBIX TKaHeﬁ: SIIUTCIINAJIbHAsl, COCOAWHUTCIIbHAsA, MBbIIIICYHAasl, HepBHaH.
OcobenHoctu cTpoeHus, (QYHKIUA U PACHOJIOKEHUS TKaHEH B OpraHax
JKHBOTHBIX M Y€JIOBEKa

4.6

Oprassl 1 CHCTEMBI OPraHOB KUBOTHBIX. DYHKIIUHM OPraHOB U CHCTEM OPraHOB.
Onopa TCJIa OpPraHU3MOB. Ckenersl OJHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
KUBOTHBIX. HapyxHblii U BHYTpeHHHI ckeneT. CTpOE€HHE W TUIbl COCTUHEHUS
KOCTEM.

JIBM)KEHHME MHOTOKJIETOYHBIX JKHMBOTHBIX. IIuTaHme XuBOTHBIX. IluTaHue
MMO3BOHOYHBIX KMBOTHBIX. [[pixanue >kuBoTHBIX. KoxkHOe nbixanue. XKabepHoe u
JIErOYHOE ObIXaHUE.

JlpIxaHue MO3BOHOYHBIX >KMUBOTHBIX. ODBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS
JIETKUX IMO3BOHOYHKIX JKMBOTHBIX. JIpIXaTelbHas cUCTeMa deloBeka. MexaHu3m
BEHTWJISILIMM JIETKUX Yy NTUIl W MICKONUTAOUIMX. TpaHCHOPT BELIECTB Y
opraHu3moB. TpaHCHOpPT BEUIECTB y >KUBOTHBIX. KpoBeHOocHas cucrtema u eé
opranbl. KpoBeHOCHass ~ chcTeMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIeHHsl. JBONIOIMOHHBIE YCIOKHEHUST CTPOCHHS KPOBEHOCHOM
CHUCTEMBbI MO3BOHOYHBIX KUBOTHBIX. BbllienieHne y opraHu3MoB. Beiaenenue y
KUBOTHBIX. CoOKpaTUTeNlbHbIe Bakyodu. Opranbl BblIeiaeHUs. CBSA3b MOJOCTU
TeJla C KPOBEHOCHOM U BBIJIEUTEILHONU CUCTEMaMU. BbIjieeHne y mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI H HX
MPOU3BOAHBIE. Pa3apakuMOCTh M PEryJsdlus y OpraHu3MoB. PazapaxkumocTs y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PaznpaxkumMocTb W peryiasuus y
MHOTOKJIETOYHBIX pacTeHui. POCTOBBIE BENIECTBA M MX 3HAYCHHE.

Hepsnas cucrema u pediiekTopHasi peryssiius y MHOTOKJIETOUYHBIX JKHBOTHBIX.
HepBHast cucrema u €€ otTaenbl. OBOJIOLHMOHHOE YCIOKHEHUE CTPOCHHUS

HEPBHOW CHUCTEMBI Y ’KUBOTHBIX.

Pazpaborka anroputmoB u mporpamMm s 3(PGeKTHBHON (HYHKIIMOHATBEHON




aHHOTAllUM ~ TEHOMOB,  TPAHCKPUIITOMOB,  NpPOTEOMOB,  METa0OJIOMOB
MHUKPOOPIraHU3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €T0 3J0POBLEC

5.1

Opransl U cucTEMBI OPraHoB yenoBeka. OTIeNbl TOJIOBHOTO MO3Ia TO3BOHOYHBIX
KUBOTHBIX. Peduekc u peduekTopHas Ayra. be3ycloBHblE U YCIIOBHBIE
pednekcel. ['yMopanbHasi peryisiiusi U SHIOKPUHHAS CHCTEMa J>KUBOTHBIX H
yenoBeka. JKene3bl SHAOKPUHHONW CUCTEMBI U KX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3auMocBsI3p HEPBHOM M JHIOKPUHHOM cucTeM. [ umoramamo-runoduszapHas
cuctema. Pedrnekc u pednekropHas ayra. besycinoBHbIE U YCIOBHBIE pedIeKCh

5.2

3ammTa opranu3Ma oT Ooje3Heil. IMmyHHas cuctema denoBeka. KineTouHslit u
TYMOPaJIbHBIA UMMYHHUTET. BpoXAa€HHBIN, NpuoOpeTéHHBbIN crenuduuecKuit
ummyHuTeT. Teopus  KIOHaNIbHO-celeKTHBHOrO wuMMyHutera  (I1.Dpmwmx,
®.M.bepuer, C.ToneraBa). BocmanurenpHble OTBETHI OpraHu3mMoB. Poib
BPOKIEHHOIO MMMYHHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIeBaHUI

5.3

KposeHnocHast cuctema u e€ opransl. Cepie, KpOBEHOCHBIE COCYABI U KPOBb.
Kpyru kpoBoobOpamenus. Pabora cepaia u e€ peryssius

5.4

Jpixanue yenoBeka. Juddy3us ra3oB uepe3 MoBEpXHOCTh KICTKU. JlpIxaTenpHas
CUCTEMA YCJIOBCKA. I[leB.TG.HBHa}I IMMOBCPXHOCTD. PerHHHI/IH AbIXaHU.
JlpixaTenbHble 00bEMBI

5.5

[InmeBapuTenbHass cucreMa 4YenoBeka. OTHENbl NUIIEBAPUTENBHOTO TPAKTA.
[InmeBapurenpHble  Kenae3bl.  BHYTpUIIONOCTHOE W BHYTPHUKIIETOYHOE
MUILIEBAPEHUE

5.6

[TokpoBel m ux mnpousBoaHble. Opranbl BbiAeneHud. [louku. CrtpoeHue u
¢bynkunonupoBanue HeppoHa. OuabTpaIys, CEKperys 1 0OpaTHOE BCaChIBaHUE
KaK MEXaHU3MBbI padOThl OpraHoB BbleneHns. OOpa3zoBaHue MOYH Y YeTIOBEKa

5.7

HBI/I)KGHI/IG YCJIOBEKA. MbIIICYHAA CHCTEMA. CKGHGTHBIG MBIIIIOBI U HUX pa60Ta.
CTpoeHue U TUIIBI COEAUHEHHS KOCTEM

Teopus sBomonuu. Pazputue xu3Hu Ha 3emiie

6.1

OpomounonHass Teopust Y. [apuna. Ilpenmnochbuik  BO3HUKHOBEHMS
napsuHHU3Ma. JKn3Hb U HayuHas aedrenbHocTh Y. JlapBuHa.

JIBrxyiue cuiibl 3BosoiK BuaoB 1o Y. JlapBuHy (BbICOKAas MHTEHCHBHOCTD
Pa3MHOKCHHUSA  OPraHUu3MOB, HACJICACTBCHHAsA U3MCHUYUBOCTD, 60p563. 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmienne cuaTeTHueckoi Teopun 3Bomonuu (CTD). HelrpansHas Teopust
3BOJIFOIIUH. COBpeMeHHaH 3BOJOIIHUOHHAA 61/IO.HOFI/I}I. 3HaueHue BBOHIOHHOHHOﬁ
Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

6.2

[Tomynsiuuss Kak >JeMeHTapHas eIMHULA 3BOIOIUU. COBpEMEHHBIE METOIBI
OLIEHKM TEHETHYECKOT0 Pa3HOOOpa3us W CTPYKTYphl momyisuuil. M3meneHue
reHO(QOHJa MOMYJISLMU KaK 3JIEMEHTapHOE HBOJIOLUOHHOE SBICHHME. 3aKOH
renerndeckoro pasHoBecus /x. Xapau, B. BaiinGepra.




OneMeHTapHble (BakTopbl (ABMXKYIIME CHJIBI) OBOJIOIUH. MYyTallMOHHBIM

nporiecc. KomOunatuBHas u3MeHYMBOCTH. Jlpeiid reHoB — ciyvaiiHble
HEHANpaBJICHHbIE M3MEHEHHUs 4YacTOT ajjeneil B momymsinusax. OQQexT
OCHOBATEJI. Murpanuu. N3omanus MIOITYJISALIAMN: reorpaduueckas

(mpocTpancTBeHHas), Oroorndeckas (pernpoayKTHBHAS).

EcrectBennblii  oTOOp — HampaBmsitouuid  gakrtop dBomonmu.  Dopmbl
€CTeCTBEHHOTO OTOOpa: JBWXKYIIWH, CTAaOMIU3UPYIOMIMK, pPa3phIBAIOLIHIA
(mu3pynuBHBI). [TomoBoit 0TOOP.

[IpucniocoOneHHOCT, ~ OPraHU3MOB ~ KakK  pe3yJbTaT  MHUKPOIBOJIOIMH.
Bo3HukHOBEHHE  MPHUCIIOCOOJIEHUH y  OpraHu3mMoB.  ApoMopho3sl U
uauoamantanuu. [Ipumepsl npucnocoOneHnit y opranu3MoB. OTHOCHTEIIBHOCTh
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero «kpurepum wu cTpykrypa. BumooOpa3oBaHume Kak pe3yabTaT
MHUKPO3BOJIONMH. M30msiuusa — Kio4eBoil ¢akrop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BHJ1000pa30BaHMS: aJIONaTPUIECKOe (reorpaduueckoe),
CHUMIIaTpU4Yeckoe  (IKOJOTMUYECKOE),  «MTHOBEHHOE»  (ITOJUILIOMIU3AIIHS,
rubpuan3sanys). JJTUTeIbHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl HOpMUPOBAHUS OMOJIOTUUECKOTO Pa3HOOOpa3usl.

Poib 3BONIOIIMOHHON OMONIOTHH B Pa3pabOTKE HAYYHBIX METOJIOB COXPAHEHUS
Ooropa3zHooOpasusi. MUKPOIBOMIONHS U KOJBOIIOIUS Mapa3uTOB U HX XO35EB.
Mexanu3mbl  pOpMUPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM M CIIOCOOBI
00pnObI ¢ Hel

6.3

Meroasl  u3ydeHHss — MakpolBoirouuu.  [lameoHTosmornueckue  MeTOABI
u3yueHus sposounu. Ilepexonnbie ¢GopMbl W (PUIOTEHETHYECKUE  PSIJIbI
OpraHU3MOB.

buoreorpaduueckue meTonpl n3ydeHus sBostonun. CpaBHeHHEe GIOpsl U payHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduueckue obmactu 3emian. Buasl-sHaeMuxku
Y PEJHUKTEI.

OMOpHOJIOrMYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl H3yUCHHUS
IBOJIIOLIMU. ['€HeTHYecKre MEXaHU3MBbl SBOJIIOLIMM OHTOI€HE3a W IOSIBICHHUS
DBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE UM  AHAJOTHUYHBIC  OPraHBbL
PynumeHntapHsle  opraHbl M araBU3Mbl.  MOJIEKYJISIPHO-TEHETUYECKUE,
OMOXMMHYECKHE W  MaTeMaTU4YeCKUe  METOJbl  M3Y4YEHHUS  IBOJIOLUMU.
I'omosnornunsie reHsl. COBpeMEHHBIE METO/bI MOCTPOCHUS (PHIOTEHETUYECKUX
JepeBbEB. XPOMOCOMHBIE MYTAllUU U DBOJIIOLUS T€HOMOB.

Oomrre 3akoHOMepHOCTH (TpaBuIia) 3BotoMU. HeoOpaTuMoCTh 3BOIOIHH.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOIUN

6.4

Hayunple THIOTE3bl MNPOUCXOXKICHHUS JKU3HM Ha 3emie. AOHOreHes U
naHcriepMusd.  JloHayuyHble ~— NOpENCTaBIE€HHS O  3apOXKACHUM  JKU3HU




(kpearonu3m). [Wmnore3a MOCTOSIHHOTO CaMO3apOXKJICHUS JKU3HU U ¢
onpoBepxkeHue omnbiTaMu  D. Pegu, JI. Cnamnanuanu, JI.  Ilacrepa.
[TpoucxoxaeHue Xu3HU U acTpoOrosorus. OCHOBHBIE ATaIlbl HEOPTaHUYECKON
sBostoruu. [lnanerapHas (reosoruyeckas) SBOJIONUSA. XUMUAYECKAs SBOJIOIIHS.
AOWOTECHHBI CHHTE3 OpraHWYeCKHX BENmIeCTB W3 Heopranmdeckux. OmbiT C.
Munnepa u I'. FOpu. O6pa3zoBanue nmonuMepoB U3 MoHomepoB. KoarepBaTHast
runore3a A.M. Omnapuna, rumorteza mnepBuuHoro OynboHa Jk. XoumeliHa,
reHerndeckas runoresa . Mémrepa. Pubosumsr (T. Yek) u rumoreza «mupa
PHK» V. I'unbepra. ®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Uctopus 3emiu u MeToasl €€ u3ydyeHus. MckonmaeMbple OpraHuuecKue OCTATKH.
FGOXpOHOHOI‘H}I u eé MCTOBI. OTHOCUTENbHAS U a6COJIIOTHa}I reoOXpoOHOJIOT .
['eoxpoHonoruueckas mkasa: 30Hbl, 3pbl, HEPUOIbI, STTOXH.

Hauanbnbie 3Tanbel opranndyeckoi 3Boitouuu. [1osBIeHNE U HBOIIOLMS MTEPBBIX
KJICTOK. 3BO.HIOI_[I/I}I MeTaGOHI/I3Ma. BOBHHKHOBGHI/IC HepBBIX 9KOCUCTEM.
CoBpeMeHHBIE MHUKpPOOHBIE OWOIIEHKM KaK aHaJOr TEPBBIX Ha 3emie
coobmecTB. CTpoMaTonuThL. [IpOKaproOThl U SyKapUOTHI.

[TpoucxoxaeHue 3yKapuoT (CHMOHMOTreHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpYycOB. IIponcxokIeHne MHOTOKJIETOYHBIX OpraHu3MOB. BoO3HHKHOBEHME
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIlbl SBOJIIOLAA BBICIINX pacTeHuM. OcHOBHBIE
apomopdo3bl pacrenuil. Bwixon pacrenmii Ha cymry. llosiBieHue cropoBbIX
pacteHud W 3aBoeBaHue MMM cymd. CemeHHble pacteHus. [IpoucxoxnaeHue
LBETKOBBIX PaCTCHUM.

OCHOBHBIE DTambl HBOJIOIHUH JKUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl
KUBOTHBIX. BeHnckas ¢gayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
tumnoB. [lepBbie XOp/10BbIe KUBOTHBIC. JKU3Hb B BOJIC. DBOMIOLUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampudbuii nu pentuiauii. [IponcxoxaeHne MICKOMUTAOINX U
ntun. [lpuHiun ximrodeBoro apomopdos3a. OcBoeHHe OECIO3BOHOYHBIMH U
MO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3BuTHe x13HM Ha 3eMile 1O 3paM U MEpUoiaM: apXe, IpoTepOo30H, Najleo30i,
Me3030#, KaitHo30i. OOmas XapakTEepUCTHKAa KIUMaTa M TEOJOTHYECKHX
MPOIIECCOB. [losBrieHue u pacuser XapaKTEepPHBIX OpraHU3MOB.
VYrieobpa3zoBaHue: €ro yCiIOBHS U BIUSHUE HA Ta30BBIM COCTAaB aTMOC(HEPHI.

MaccoBble BbIMHpaHHUSI — DKOJIOTMYECKHE KPHU3UCBHI Ipouuroro. IIpuumHbl H
CJIECTBUS MAaCCOBBIX BbIMUpaHHI. COBPEMEHHBIN IKOJIOIMUECKUN KPHU3HUC, €ro
0COOEHHOCTH

6.5

Paznensl u 3amaum anTpomnosiorud. Meroasl aHTponosiorud. CTaHOBJIEHHE
IIPEICTABICHUM O MPOMCXOXKIECHUH desoBeKa. COBpEMEHHBIE HAayUHbIE TEOPHH.
CX04CTBO YejioBeKa C JKMBOTHHIMH. CHCTEMaTHYECKOE ITOJ0KECHHME 4YEIOBEKa.
CBI/I,Z[GTG.HBCTBa CX0JCTBa YCJIIOBCKA C JKUBOTHBIMU.
CpaBHUTEILHOMOP(]OTOTHYECKHE, AMOPHOJIOTUYECKHE, buzunosoro-
61/IOXI/IMI/ILIGCKI/IG, IIOBCACHYCCKUC. OTJ’II/I‘-II/I}I YCJIOBCKA oT JKNBOTHBIX.




[IpsamMoxoxaeHHE M KOMIUIEKC CBA3aHHBIX C HHUM MNpU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJIIBHOM CUCTEMBI.

JIBrwkyme cuiibl ((hakTopbl) aHTpoOMOreHe3a: OWOJIOTHYECKUE, COIHAbHbIC.
CooTHolieHHe OHOJOTUYECKHMX M COLHMANbHBIX (AKTOPOB B aHTPOIIOTEHE3E.
OcCHOBHBIE CTaJMU AHTPOINOreHe3a. ABCTPAJIONHUTEKH — JBYHOTHUE MIPEAKHU
moae. YenoBek yMemnbld, MNEpBbIE HM3TOTOBJIEHUS Opyauid Tpyna. Yenosek
OpSIMOXOAALIMA M TEpBbIM BBIXON JioAel 3a mpenensl Adpuku. Yemosek
reiaenb0epreckuii — oOmui MpeloK HeaHJEPTATLCKOTO YEIOBEKa M YEeIOBEKa
pa3symMHOro. UenoBek HEaHAEPTAIbCKUU KAaK BUJ JIFOAEH XOJOAHOTO KJIMMATa.
UenoBek pa3yMHBIM COBPEMEHHOI'O THIIA, JCHUCOBCKHUU YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 32 mpenenamu AQpuku.

DBOJIIOLUS COBPEMEHHOI'O 4eJoBeKa. ECTecTBEHHBIM OTOOp B MOMYISALUAX
yenoBeka. MyTtanmoHHbpld  mporiecc W noiaumopdusMm.  [lomynsmuonHbIe
BOJIHBL, Ipeii TeHOB, Murpamust u <«3QPQPEKT OCHOBATEIS» B TMOMYJISAIHAX
COBPEMEHHOTO YEJIOBEKa.

UYenoseueckue pacel. Ilonstue o pace. bousblmime pacel:  €BpONEOUHAsA
(eBpaswmiickast), aBCTpajo-HerpouaHas (dKBAaTOpHaibHAs), MOHTOJOUIHAS
(a3marcko-amepuKaHcKas). Bpemss u myTH paccelieHHs YellOBEKa IO TUIaHETE.
EnunctBo yenoBeueckux pac. HaydHas HecOCTOSTENBHOCTh — pacu3Ma.
[TprucnocoOIeHHOCTh 4YeNOBEKa K pa3HbIM YCIOBHSM OKpPYKAIOUIEH Cpeabl.
Brnusaue reorpaduyeckoir cpeasl W apeiida TeHOB Ha MOpPGOIOTHIO U
(U3HONOTHIO YeTIOBEeKa

DKOCHUCTEMBI U IPUCYILIME UM 3aKOHOMEPHOCTH

7.1

Paznensl n 3amaun sxosorun. CBsi3p SKOJOTMM C IPYrMMH HaykamH. MeTossl
skosioruu. IloneBble HaOmoOnEHN. DKCIIEPUMEHTHl B SKOJIOTUU: NMPUPOAHBIE U
naGopaTtopHble. MoaenupoBaHHe B OSKOJOTUHM. MOHHUTOPHHI OKpYKaroei
CpeIbl. JTIOKAJIbHBIA, PETHOHATLHBIN U T7100aTbHbII

7.2

Okonorndyeckue (HakTopel W 3aKOHOMEpHOCTH UX JeictBus. Kiaccuduxarms
AKOJIOTUYECKHX (PAaKTOPOB: aAOMOTHYECKHE, OMOTHYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEeMCTBUS SKOJNOTH4ecKux (akropos. IIpaBuio
vuaumyma (K. HInpenrens, HO. JIn6ux). TonaepaHTHOCTh. DBPHOMOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue ¢paxTopsl. CBET Kak 3KOJOrHUecKuil axtop. JlelcTBUe pa3HbIX
Y4aCTKOB COJHEYHOTO CIIEKTpa Ha OPTraHW3MbL. OKOJOTHYECKHE TPYIIIIbI
pacTeHUil M JKUBOTHBIX IO OTHOWICHHIO K cBerTy. CHTHaJbHas poOJib CBETa.
DoTONEPUOAN3M.

Temneparypa kak »skojoruueckuii (akrop. JlelictBue TemmepaTrypsl Ha
opranusmsl. [IoKUI0TEpMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxxnoctes kak skonormueckuil ¢akrop. IlpucrmocobneHust pacteHuil K
HoJiep>KaHuIo BoaHoro Oananca. Knaccudukanus pacTeHH MO OTHOLIEHUIO K




BOIC. HpI/ICHOCOGHGHHH JKUBOTHBIX K U3SMCHCHUTIO BOAHOTO PCKHUMaA.

Cpenpl oOWTaHWSI OPraHW3MOB. BOJHAs, HA3eMHO-BO3IYIIHAS, ITOYBEHHAs,
ryOMHHAass  TOANOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XUMHUYECKHE
0COOEHHOCTH cpell oOuTaHWs OpraHu3MoB. [IpucmocoOieHuss OpraHu3MOB K
JKU3HU B pa3HbIX Cpelax.

buonornueckue putmbl. BHemmnne u BHyTpeHHUE puTMbl. CyTOYHBIE U
rogu4Hble pUTMBI. [Iprcnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM
YCJIOBUM JKU3HH.

Kusznennsie popmer opranuzmoB. [lorsTue o xuzHeHHOU dopme. JKu3HEHHBIC
(bopMBI pacTeHMil: AepeBbs, KyCTapHUKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPAaBbI,
oJiHoJIeTHUE TpaBbl. JKu3HEeHHbIE (DOPMBI )KUBOTHBIX: THAPOOUOHTHI, TEOOMOHTHI,
a3poOHoHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HH.

buotnueckue ¢dakropsl. Bunbl OMOTHYECKUX B3aMMOJCHCTBUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOM03 U ero ¢opmel. Ilapasutusm, koomepaius, MyTyalnu3M,
KOMMeHcanu3M  (KBapTHpPAHTCTBO,  HaxjeOHMuUecTBO).  Herpoduueckue
B3auMojeiicTBus  (Tomuueckue, (opuueckue, Gabpuueckue). 3HAUEHHE
OMOTHYECKMX B3aUMOJCUCTBHUI MJIsi CYIIECTBOBAHHUS OPTaHW3MOB B Cpele
oOutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOYECHHUSI

7.3

DKOJIOTUYECKHE XapaKTePUCTHKU momyisinun. [lomynsiims kak Ouosioruueckas
cucrema. Poib HEOTHOPOTHOCTH Cpeibl, PU3HUECKUX 0apbepoB U 0COOEHHOCTEH
Ouosoruu BUIOB B (POPMHUPOBAHUH HMPOCTPAHCTBEHHOW CTPYKTYPHI MOIMYJISLIUH.
OCHOBHBIE NOKa3aTeJIn HOHYJIH]_[I/II/I: YUCJICHHOCTD, IINIOTHOCTH, BO3pACTHAA U
HOJIOBast  CTPYKTYpa, POXKIAEMOCTh, HPHUPOCT, TEMII POCTa, CMEPTHOCTB,
MHTpaLIKS.

DKojoruyeckas CTpykTypa mnonyiasiuud. OIlleHKa YUCICHHOCTH MOMYJISIUY.
JlvHamuka nomynasiuuu U €€ peryisluusa. bUOTHUYECKUH MOTEHLHAN IMOIYJISIIUH.
MogaenupoBanre AWMHAMHUKA momyasanud. KpuBble pocta YUCIECHHOCTH
nonyisauuu. KpuBble BbDKMBaHUA. Perynsiius 4UCIEHHOCTH MOMYJISILUI: POJIb
(akTOpOB, 3aBUCANIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTHYECKHE
crpareruu BunoB (r- u K-crparerun).

[Tonatue o0 HKoJOrMUYecKOW HuUmIe Buaa. MecrtooOuTanue. MHOromepHas
MoJenb sKkosiorndeckoid HumM Jx.M. XatumHcoHa. Pa3Mepbl 3KOJOTHYECKOH
Huiy. [ToTennmanbHas U peaau3oBaHHas HUIIH.

Bun xak cucrema mnonynsuuii. Apeansl BUIOB. BuIBI M UX KU3HEHHbIE
CTpaTeruud.  3aKOHOMEPHOCTHM  TMOBEACHUS W  MHUIPAlMil  KUBOTHBIX.
buosornueckue nHBa3uM 4y KE€pOJAHBIX BUIOB

7.4

CooOmecTtBa opranu3moB. buomeno3 wu ero crpykrypa. CBsi3M MEXIy
opraHu3MamMu B OHOIICHO3e. JKOCHCTeMa Kak OTKpbiTas cucrtema (A.Jx.
Tencnu). OyHKIMOHATBHBIC OJOKA OPraHU3MOB B JKOCHCTEME: MPOIYICHTHI,
KOHCYMEHTHI, peayueHTsl. Tpodudeckue ypoBHu. Tpoduyeckue nenu m ceru.
AlGuoTtudeckne 0J10ku dKocucTeM. [1ouBbl M MBI B dKocucTeMax. Kpyroopor




BCILICCTB U MOTOK SHCPIrUH B 3KOCUCTCME.

OcCHOBHBIE MOKa3aTeIu 3KOCUCTEMBbI. buoMacca u mpoayKuus. IKOJIOTHYECKUE
HI/IpaMI/II[I:I HYUCECII, 6HOMaCCBI nu 3HepFI/II/I.

Hanpasiennbsle 3aKOHOMEpHbBIE CMEHBI CO00IIECTB — cyKueccuu. [lepBudnbie u
BTOpPUYHBIE CYKIECCMM M HX MPUYMUHBI. AHTPOIOTE€HHbIE BO3JCWUCTBUSA Ha
cykueccun. KnmmakcHoe cooOmiectBo.  buopasnoobpazue wu  monHOTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

IIpupoanble 3K0ocUCTEMBI. AHTPOIIOTEHHBIE IKOCUCTEMBL. ATPO3KOCHCTEMA.
Arponeno3s. Paznuuus Mexly aHTPOIIOT€HHBIMH U TPUPOJAHBIMHU 3KOCUCTEMAMM.

VYpb6oskocucremsl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucteM. ['oponckas diaopa
n (dayna. CuHaHTpomm3anmsi TOpOJACKOW (¢ayHbel. buomornueckoe wu
XO3SICTBEHHOE 3HAUEHHE arpodKOCHCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(dbopMupoBaHNS OCHOBHBIX B3aUMOAEHCTBHI OPraHU3MOB B 3KOCHCTEMaX.

[IepeHoc 3HEPTUU U BELIECTB MEXKAY CMEKHBIMU KOCUCTEMAMU. Y CTOMYHBOCTD
OpPraHu3MOB, TMOMYJALMA W DKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX U
AHTPOINOT€HHBIX BO3CUCTBUN

7.5

buochepa - oOmennanerapHas o0ojouyka 3eMiH, TJE€ CYIIECTBYET WIH
cymecTBoBasia Jku3Hb. Ydenue B.M. Bepnamckoro o oOwmochepe. OOGnactu
ouochepsr u e€ cocrtaB. JKuBoe BemiecTBO Ouochepbl UM €ro (QyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHusl Ounochepbl. OcobeHHOCTH OMochepsl Kak
rnobanpHOW  JKOcUCTeMbl. J[MHaMu4yeckoe  paBHOBecwme B Ouocdepe.
KpyroBopoTbl BemiecTB W OHOrcOXMMHYECKHE IMKIBI (yriaepoja, asora).
PutmuuHocTh sABNEHMH B Ouocdepe. 3oHanbHOCTE Ouocdepsl. Ilonarue o
Oouome. OCHOBHBIE OWOMBI CYIIW. TYH/ApA, XBOWHBIC Jieca, CMEIIAHHBIE H
IIMPOKOJINCTBEHHBIE Jieca, CTENH, CaBaHHBI, IYCTHIHHW, TPOIHMYECKUE Jieca,
BBICOKOTOPBS. KiuMar, pacTUTEbHBINA U dKUBOTHBIM MUP OMOMOB CYIITH.

CTpykTypa ¥ (YHKIHS KHBBIX CHCTEM, OIIEHKA MX PECYpCHOrO MOTCHIMANTa U
ouochepHbIx QyHKIIHIA

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MPUYHHBL. Bo3melicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHON cpeapl. OXpaHa Bo3ayxa. 3arpsA3HEHHE BOJIHOM CPE.B.
OxpaHa BOJHBIX pecypcoB. Pazpyiienune noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPOIIOT€HHOE BO3/ECHCTBHE HAa PACTUTENBHBI M XUBOTHBIA Mup. OxpaHa
PaCTUTEIBHOIO W JKUBOTHOrO MHpa. OCHOBHBIE NPUHUUIBI OXPaHbl MPUPOIBI.
KpacHble  KHUIH. Oco6o OXpaHsieMble  IPUPOAHBIE  TEPPUTOPUU
(OOIIT). Boranuueckue caasl U 300J0THUECKUC MapKu. OCHOBHBIC MPUHIIHITBI
YCTOMYMBOTO  pPa3BUTUSl  4elloBe€YecTBA M IpUpoAbl.  PanmonanbHOE
IIPUPOJIOIIOIB30BAHUE U COXPAHEHUE OMOJIOIMUYECKOro pa3HOO0pa3us 3eMiu




Coaep:xanue y4eOHOro npeamera

10-1 kjaace

Tema 1. Buosiorusi Kak Hayka.
buonorus kak Hayka. CBsi3b OMONOTMM C OOIIECTBEHHBIMH, TEXHHYECKHMMHU W JPYTrHMHU
€CTECTBEHHBIMH HaykamH, ¢uiocopuell, STUKOH, 3CTETUKONH M mpaBoM. Poib Omosnoruu B

(hopMHUpPOBaHUH COBPEMEHHOW Hay4YHOU KapTHUHBI Mupa. Cuctema OMOJIOTHYECKHX HaYK.

MeTtoabl TO3HAHUSA XKHUBOW MPHUPOsI (HAOIIOAEHHE, SKCIIEPHUMEHT, OIMCAHWE, U3MEPEHHE,
Kiaccu(UKanus, MOACTUPOBAHNE, CTATUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumu:

[Toptpetsr: Y. HapBun, I'. Mennens, H.K. Konbuos, /. Yorcon nu ®@. Kpuk.
Tabmump! 1 cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBI.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Ipaktuyeckas pabora Ne 1. «Vcrnonp3oBaHHWE pPA3TUYHBIX METOAOB INPU HU3YUYCHHH
OMOJIOTNYECKUX OOBEKTOBY.

Tema 2. ’KuBble ccTeMbI U MX OPraHU3AIHUSA.

XKuble cucTeMbl (OMOCHCTEMBI) KaK MpeAMET U3ydeHus: Ouonoruu. OTiM4ne KHUBBIX CHCTEM
OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OumocucTeM U HWX pa3HooOpa3uWe. YPOBHU OpraHu3allud OHOCHCTEM:
MOJIEKYJIIPHBIMA,  KIIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, MNOMYJIALMOHHO-BUI0OBOMH,
AKOCHCTEMHBIH (OMOTreoneHOTHYECKHIT), OHOCHEPHBII.

JdeMoHcTpanMu:

Tabmuuer u cxembl: «OCHOBHBIE NPU3HAKH >KU3HW», «YPOBHU OpraHMU3alUU >KUBOU
IIPUPOIBDY.

Ob6opynoBanue: moaens mosekyisl JJHK.
Tema 3. XumMu4eckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUNA COCTaB KIETKU. XUMHUYECKHUE AJIEMEHTHI. MAKPO3JIEMEHTBI, MUKPOIJIEMEHTHI.
Bona u MmuHepanbHbIE BEIIECTBA.

OYHKIIUY BOJBI 1 MUHEPAJIBHBIX BEIIECTB B KieTKe. [loanepkanue ocMoTHYeCKOro OaiaHca.



benku. CoctaB u crpoeHne 6eIK0B. AMHHOKUCIOTH — MOHOMEpHI OenkoB. HezameHumble u
3aMEHUMBIC AMHUHOKHCIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYPHI OCIKOBOM
MOJIeKyIbl (IIepBUYHAsI, BTOPUYHAS, TPETUYHAS M YETBEPTHYHAS CTPYKTYpa). XUMHYCCKUE
cBolicTBa OenKkoB. bruonornyeckne GpyHKIIUU OCIIKOB.

depMmeHTH — Ounosiormueckue katanmszaTopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTP,
cyocrtparHas cneuupuuynocts. Kodepmentsl. Buramunsl. Otiauuus ¢QepMEHTOB OT
HEOPraHNYeCKUX KaTaIH3aTOPOB.

VYraeBoapl: MoHOCaxapuibl (TJIr0K03a, pub03a U ae30Kkcupubo3a), aucaxapuiabl (caxaposa,
JaKTO3a) W ToJHMcaxapujabl (Kpaxmaj, TIIMKOTeH, IeJUTI0103a). buojorndyeckue (QyHKIMHA
YIJICBOIOB.

Jlumuper:  Tpurmunepuasl,  docdomunuab, crepounsl. [uapodubHO-TUAPOGOOHBIE
cBoiicTBa. bruonornueckne QyHkiuu nunuaoB. CpaBHEHHUE YIJIEBOJOB, OCJIKOB M JIUITHJIOB
KaK NCTOYHHKOB SHEPTHUHU.

Hyxneunnosbie xucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pynkiuu JIHK. Ctpoenune u pynkmuu PHK. Bugsr PHK. AT®: crpoenue u

GyHKITUH.

[utonorus — Hayka o kjetke. Kinerounas teopusi — mpuMep B3auMOACHCTBUS Ueh U (paKToB
B HAYYHOM IMO3HAHUWH. MeTOI[I:I HU3YUCHUS KIICTKH.

Krnerka kak menoctHas xuBas cuctema. OOIIye NMpHU3HAKK KIETOK. 3aMKHYTash HapyxXHas
MeMOpana, mojiekyisl JIHK kak remernueckuii anmapar, cucreMa cCHHTe3a Oerka.

Tumbl  KJIETOK: dyKapHOTHYECKass M MpokapuoTHueckas. (OCOOEHHOCTH  CTPOCHHUs
MpoKapuoTHUecKoi KieTku. Kierounas crenka Oaktepuid. CTpoeHHE 3YKapHOTHYECKOM
KJIeTKH. OCHOBHBIEC OTIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPBHI KJIETOK — KIETOYHAs CTCHKA, TIUKOKAJIUKC, UX (PYHKIIHH.
[Tnasmarnueckass mMemOpaHa, ee cBoiicTBa W (yHkiuu. llurommazmMa m ee OpraHOWIBI.
OpnomemOpanubie  opranownabl  kietku: OIIC, ammapat [onbIku,  JIU30COMBI.
[TonyaBTOHOMHBIE OpraHOMIbI KJIETKWA: MUTOXOHAPHUM, TuIacTuabl. [lpoucxoxneHue
MUTOXOHJPHUH ¥ macTua. Bunsl mnactua. HememOpaHHbIe OpraHOUIBI KIETKH: pUOOCOMBI,
KJIETOYHBIA IIEHTP, LEHTPUOIM, PECHUYKH, JKTYTUKU. DYHKIMKM OPraHOWJOB KIIETKH.
Bxrouenus.

Snpo — peryisaTopHbIid 1eHTp kieTkd. CTpoeHue snpa: siaepHas 000JI0uKa, KapuoIia3Ma,
XPOMATHUH, AAPBIILKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.
JdeMoHcTpanuu:

[Moptpersr: A. JleBenryk, P. I'yk, T. llIBann, M. lneitnen, P. Bupxos, Ix. Yorcon, O.
Kpuxk, M. Yunkuuc, P. ®pauxnun, K.M. bap.



Juarpammsbl:  «PacnpeneneHue  XMMHYECKMX  DJIEMEHTOB B HEKHUBOM  IIPUPOICH,
«Pacnipenenenne XUMHYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.

Tabmuubr 1 cxembl: «llepumonuueckas TabnWIla XUMHYECKUX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJBl  BOJbD», «buocuHTe3 Oenkay, «CTpoeHne MOJEeKynsl Oenka», «CTpoeHue
dbepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenue monekynbr AT®y», «Ctpoenue
JYKapUOTHUECKOM KIIeTKN», «CTpOEHHUE >KUBOTHOM KIETKN», «CTpOeHHE pacTUTEIbHOU
KJIeTKn», «CTpoeHHUE MPOKAPUOTUYECKOU KIETKN», «CTpoeHHE sapa KIETKU», «YTJIEBOIbIY,
«JInrmaey.

OOopynoBaHWe. CBETOBOM MHMKPOCKOIN, OOOpYyIOBaHHWE JUIsl TMPOBEICHUS HAOIIOJACHUH,
M3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPETIapaThl paCTUTENBHBIX, )KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabGopaTopHble M MpPaKTHYeCKHE PadOThI:

Jlabopatopuas pabora Ne 1. «l3yueHwe KaTalMTHYECKOH aKTHMBHOCTH (epMeHTOB (Ha
npuMepe aMHiIa3bl MM KaTajlas3bl)».

Jlabopartopnast pabota Ne 2. «3yueHne cTpoeHUs KIETOK PaCTCHUH, )KUBOTHBIX M OaKTepuit
10/ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENnaparax v X OMuCaHue».

Tema 4. /KuzneaeareJJLHOCTDL KJIETKH.

OOMeH BelIeCcTB, WK METa00IMu3M. ACCUMUIIAIUS (IJIaCTHUYCCKUN OOMEH) U AMCCUMUISIUS
(sHepreTuyeckuii 0OOMEH) — JIBE CTOPOHBI €IHMHOrO IMpolecca MeTaboau3ma. Poiib 3aKOHOB
COXpaHEHHS BEIIECTB M SHEPTUU B TOHUMAHUU METa0oIM3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN W reTepoTpodHbii. Pons (pepMmeHTOB B 00OMEHE
BCIICCTB U NPCBPALICHNUU SHCPTHUU B KIICTKEC.

@otocunte3. CperoBas u TemHOBas (aszbl ¢orocuHreza. Peakmuum ¢orocuHTesa.
DddexktuBHOCTh (PoTOCHMHTE3a. 3HaueHWe (GOTOCHMHTE3a ISl KU3HM Ha 3emse. BrusHwue
YCIIOBHIA cpelibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHui.

XeMocHHTE3. XEMOCHHTE3UpyIlnue OakTepuu. 3HAUeHUE XEMOCHHTE3a [UIsl KU3HU Ha
3emiie.

DHepreTryeckuii 0OMEH B KJIeTKe. PacriernieHrne BemecTB, BhIZCICHHE U aKKyMYyJIHPOBaHHE
SHEPTUU B KJIETKE. DTambl dHEpPreTudeckoro obmeHa. ['nmukonu3. bBposkeHue u ero BUIBL
KucnopomgHoe oxkuciieHue, WM KIETOYHOE AbixaHue. OkucnurenbHoe (hochopuimpoBaHue.
D PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peakumn wmarpuunoro cunrte3a. ['enermueckas wuHpopmanus u JHK. Peanmzanus
TeHETUYECKON MHpOpMaIuK B KJIeTKe. | eHeTuUecKnit KoJl 1 ero cBoicTBa. TpaHCKpUIIIHs —
matpuunblii cunte3 PHK. Tpancmsaums — OwuocuHTe3 Oenka. OTambl  TPaHCIALUH.
KonupoBanue amuuokucinot. Poibs pubocom B OrocuHTe3e Oernka.



Hexunerounsie ¢opmbl sxu3Hu — BUpychl. Vicropust otkpeitust Bupycos (/1.M. VBaHoBckuid).
Oco0EHHOCTH CTPOCHMSI U KU3HEHHOTO IMKJIa BUPYcoB. baktepuodaru. bonesnn pacrenui,
’KMBOTHBIX U YEJIOBEKA, BhI3bIBACMbIC BUpycamu. Bupyc ummyHonedunura yenoeka (BHUY)
— Bo3Oyautens CIIM/la. OGpaTHast TpaHCKpHIIIKS, peBepTaza u uHTerpasa. [Ipodunakrrika
pacrpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHHIH.

JdemMoHcTpanMu:
[Toptpetsr: H.K. Konsuos, [{.U. UBanoBckuii, K.A. Tumupsses.

Tabmuubl u cxembl: «Tunsl mutanusy, «MeTtaboauzm», «KMUTOXOHIPHUN», « IHEPTETHUUCCKHUI
oomen»,  «Xmoporacty,  «®Porocunred»,  «Ctpoenme  JIHK»,  «Crtpoenme wu
dbyHKIMOHMpOBaHUWE TeHa», «CuHTe3 Oenkay, «['eHeTmyeckuii kom», «Bupycei»,
«bakrepnoparn», «Ctpoenune u >xu3HeHHBbIH wukn Bupyca CIIMa, Oakrepuodaray,
«Penmukanmsa [JJHK».

ObopynoBanue: Mmoxaenu-anmaukanuu «Ynsoenne JIHK wu tpanckpurmmsy, «buocuHTes
6enkay, «CTpoeHue KIeTKu», Moenb cTpykTypsl JTHK.

Tema 5. PasMHoKeHUe U MHAUBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1wk, wiM SKU3HEHHBIM LMK KieTku. MHTepdasza m muto3. I[lpomeccsl,
npoTekaromue B uHTepdase. Permkanus — peakuus marpuunoro cuHreza JIHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIA Ha0Op — KapuOTHIl. JIUTIIOUIHBIN ¥ TallJIONIHBI XpOMOCOMHBIS
HaOopel. Xpomatunbl. L[uTOMOTMYECKHUE OCHOBBI PAa3MHOXKEHHS W WHIAWNBUAYAILHOTO
pa3BUTHUSL OPTaHU3MOB.

Jenenue knetku — Muto3. Ctaaun mMurtosa. IIponeccsl, nmpoucxoasdiue Ha pa3HbIX CTAAMSIX
MHTO3a. brosornyecknuii CMBICII MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — aromnTo3.

®opMbl pa3MHOXKEHHS OpraHU3MOB. Oecrosoe U nmoyioBoe. Bunpl Oecrnonoro pa3MHOKEHUS:
JielIeHre HaJIBOE, TOYKOBAHNE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpA30BaHUE, BETCTATUBHOE
pa3MHOxeHue. MckyccTBeHHOE KJIOHUPOBAaHHUE OPTraHU3MOB, €0 3HAUEHUE JIJISl CENIEKIINH.

ITonoBoe Pa3MHOKCHUCE, €0 OTIINYUSA OT Oecrooro.

Meiio3. Cragum wMeiosza. Ilpouecchl, npoucxopsmue Ha craausx Mmeiosa. IloBenenue
xpomocoM B Meno3e. Kpoccunrosep. buonornueckuii cMbICIT M 3HAYEHUE MEi03a.

I'amerorenes — mporecc oOpa3oBaHMs MOJOBBIX KIETOK y KMBOTHBIX. [lonoBbIe kene3bl:
CEMEHHUKHU U SUYHUKU. OOpa3oBaHUe M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaro30u,
SHUIEKICTKA) — CIepMaToreHe3 © oBoreHes. (OCOOCHHOCTH CTPOCHHS SHIEKICTOK U
cnepmato3onioB. OmnoaorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BuTHe (OHTOreHE3). DMOpPHOHAILHOE pa3BUTHE (IMOpHOTEeHEe3). DTarbl
SMOPHOHAJIIBHOTO PAa3BUTHA y TO3BOHOYHBIX JKUBOTHBIX: JpOOJICHHE, TacTpyJsIus,
opranorenes. I[locToMOpHOHATBHOE pa3BUTHE. THIBI MMOCTIMOPHOHAIBHOTO Pa3BUTHS:



npsiMmoe, Hempsimoe (JIMYMHOYHOE). BimsHue cpeibl Ha pa3BUTHE OPTraHU3MOB, (aKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOACTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 LBETKOBOIO PACTEHHMS. CTPOECHUE CEMEHH, CTaauu
pa3BuTHUs.

JdemoHcTpaumu:

Tabmumpr 1 cxembl: «DOpMBI pa3MHOKEHUSI OPTaHU3MOBY», «JI|BOWHOE OIJIOOTBOPEHHUE Y
LBETKOBBIX pAaCTEeHUI», «BereraTuBHOE pa3sMHOXKEHHE pacTeHUn», «J/leneHue KieTku
OakTepuit», «CTpOCHHE TOJOBBIX KJIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBINA UKD,
«Permmmukanua THK», «Muros», «Meio3», «lIpsmoe u Henpsmoe pazButue», «l'amerorenes
Y MIIEKONIUTAOIINX U YeJ0BeKa», «OCHOBHBIE CTAINNA OHTOTECHE3a.

OOopynoBaHue. MHKPOCKOM, MHUKporpenaparsl «CrepMaTo30Huabl  MIICKOUTAIONIETOY,
«Siuekiierka MieKkonurawmero», «KapruokuHes B KJIETKax KOpeEUIKa JIyKa», MarHUTHAas
MoeNb-anuInkaius «/lenenue knetkn», monens JIHK, Moaens metadazHoit XpOMOCOMBI.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopnas padora Ne 3. «HaGnrogenne MuTo3a B KIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpPOIpEnapaTax.

Jlaboparopnast pabora Ne 4. «M3ydeHwe CTpOCHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOTIperaparax.

Tema 6. HacsiencTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

IIpenmer w 3amaum reHetwkd. Vcropusi pa3BUTHS TeHETHKU. Poilb 1UuTOIOTMH U
SMOPHOJIOTUH B CTAHOBIICHHMH TE€HETHKH. BKan poccHiCKMX M 3apyOeXHBIX YYEHBIX B
pa3sBUTHE TCHETUKA. MeEToAbl TeHETHKH (TMOPHIOJOTHYECKUH, [HUTOTCHETHYECKHH,
MOJICKYJISIpHO-TeHeTHYeCKuii).  OCHOBHBIE  T'CHETHUECKHUE  TOHATHS. | eHeTHdeckas
CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUN.

3aKOHOMEPHOCTH  HACJIEOBaHWs  IPHU3HAKOB,  yCTaHOBJIEHHble [ Mennenem.
MonoruOpuaHOe CKpelBaHue. 3aKOH eAMHO00pa3us TUOPUAOB TMEPBOTO IOKOJEHUS.
IIpaBmwiio noMUHUpPOBaHUA. 3aKOH pACLICIUIEHUS NIPU3HAKOB. ['MIOTE3a YHCTOTHI TaMer.
[TomHOE ¥ HEMOJHOE TOMHUHUPOBAHHE.

JlurubpunHoe  cKpelMBaHUE. 3aKOH  HE3aBHUCHUMOIO  HACJEelIOBaHUSA  NPU3HAKOB.
[{uToreHeTNYeCKHEe OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUSA. AHAIM3UPYIOIIEe CKPEIUBaHUE.

Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHUS ISl ONIPEIETICHUS TEHOTHUIIa OCOOH.

CueruieHHOe  HacienoBaHwe Tmpu3HakoB. Pabora T. Moprana mo CHEIIEHHOMY
HaCJIEeA0BaHUIO IeHOB. HapylieHue ClenieHus TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHuecKre KapThl.



I'enernka moma. XpOMOCOMHOE OIpENENEHHE I0JIa. AYyTOCOMBI M TOJOBBIE XPOMOCOMBI.
['omorameTHble M reTeporaMeTHble opraHu3Mbl. HaciienoBaHue NMpPHU3HAKOB, CLEIUIEHHBIX C
I0JIOM.

N3meHunBoCcTh. BHubl MN3MEHUMBOCTH: HEHACIEACTBEHHAs U HACIEACTBEHHas. Poib cpensl B
HEHACJIEICTBEHHON H3MEHUMBOCTH. XapaKTEpUCTHKA MOAM(DHUKALMOHHOM H3MEHYMBOCTH.
BapuanuonHslil psa u BapuanuonHas kpusasd. Hopma peakuuu npusHaka. KonnuecTBeHHbIE
M KauyeCTBCHHbIE TpHU3HAKM W HX HopMa peakiuu. CBoicTBa MOAM(PUKAIIMOHHON
MU3MEHUYUBOCTH.

HacnencrBeHHas, WM TeHOTHIIMYECKas, M3MEHYMBOCTb. KOMOMHATHUBHAsA H3MEHUYHMBOCTD.
Meiio3 ¥ MONOBOM TMpollecC — OCHOBa KOMOWHATMBHON HW3MEHYMBOCTH. MyTalMOHHAs
n3MeHYnBOCTh. Kiaccudukanus myranmii: TeHHbIC, XpOMOCOMHBIE, TeHOMHBIE. YacToTa U
NpUYMHB  MyTanuid. MyrtareHHbsle  (QakTopel. 3aKOH TOMOJOTHYECKHX PSIAOB B
HaciaencTseHHou n3MeHunsoct H.M. Basuiiosa.

BHeﬂHepHaﬂ HacCJICACTBECHHOCTb U U3MCHYUBOCTD.

I'enetuka wuyenoseka. Kapuorun uenoBeka. (OCHOBHBIE METOABI TEHETHKM YEJIOBEKa!
TeHEAJOTUYCCKUH, OJM3HEIOBbIN, NUTOTEHETUYECKHU, OMOXUMHYECKHUN, MOJIEKYISIPHO-
reHeTudecknid. COBPEMEHHOE ONpeNeSCeHNE TEeHOTHUIIA: MOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUITUPOBaHUE, B TOM ymciie ¢ momombto [11[P-ananu3a. HacnencrBennsie 3a0oneBaHus
YellOBeKa: TEHHbIe O0OJie3HH, OOJEe3HH C HACJIEACTBEHHOW MPEIpaclookKEHHOCTHIO,
XxpoMocomHble Oonie3Hu. CoMmaTthyeckue W reHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
[MpuHIMIBL  340pOBOTO  O0pa3a IKWU3HU, JUATHOCTUKH, NPOPUIAKTHKA € JICUYCHUS
TCHETUYECKUX  Ooyie3Hedl.  MeauKo-TeHeTHYeCKoe  KOHCYJbTUpPOBaHWE.  3HAUCHHUE
MEIWIIMHCKOW TEHETUKH B TPEJOTBPAIICHHH W JIEYCHUH TEHETUYECKUX 3a00NieBaHUM
YEJI0BeKa.

JdemoHcTpaumu:

[Toprpersr: I. Mengens, T. Mopran, I'. ne ®puz, C.C. YerBepuxko, H.B. Tumodees-
Pecosckuii, H.M1. BaBunos.

Tabmuupl U cxembl: «MOHOTHOPHIHOE CKPEUIMBAHWE W €T0 ITUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS M €ro IUTOTeHETHYeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«/lurnbpunnoe ckpemnumBanuey», «l{uTomornyeckne OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUSY,
«Meno3y, «B3zauMonencTBUE aJUICIBbHBIX TE€HOBY», «l'€HETHYECKUE KapThl pacTEHUH,
JKUBOTHBIX U 4elIOBEeKay», «['eHeTrka mosa», «3aKOHOMEPHOCTH HACJIEAOBaHMUS, CLIETJIEHHOTO
¢ nonom», «Kapuorunbsl ueroBeKa M KUBOTHBIX»,  «Buasl  H3MEHUHMBOCTHY,
«MoaudukanronHas W3MeHYHBOCTHY, «HacnemnoBanue pesyc-akropa», «I'eHetuka rpymm
KpOoBW», «MyTallMOHHAs1 U3MEHUYUBOCTH.

ObopynoBanne: Mojaenu-ammiukanun «MOHOTHOpUAHOE CcKpemuBanuey», «HemomHoe
JOMUHHUpOBaHUEY, «JlurnOpumHoe ckpemmBaHuey, «llepekpecT XpoMocoM», MUKPOCKOI H
mukpomnpenapar «J/lposodunay (Hopma, myranuu (OpMbI KpPBUILEB M OKPACKH TeJa),
repOapuii «I'opox MOCEBHOW».

JlaGopaTopHble M IPaKTHYeCKHE PAdOThI:



JlaGopatopnast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U TUTHOPUAHOTO
CKpEIIMBaHUSA y APO30(HIIBI Ha TOTOBBIX MUKPOIIpEnaparax».

Jlaboparopnast pab6ora Ne 6. «M3yueHne Moau(pUKAIMOHHOW W3MEHUYHMBOCTH, MOCTPOEHHUE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOI».

Jlaboparopnast pabora No 7. «Awnanmu3 wMyTamuid y Apo30oriibl  HA  TOTOBBIX
MUKpOTIpernaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHIe U aHATIN3 POJIOCIOBHBIX YEJIOBEKay.
Tema 7. Cesexuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M MOpolecC. 3apoKICHUE CEJICKIUH W JoMecTukanusa. Ydenue H.U.
BaBuioBa 0 meHTpax MPOMCXOXKACHUS U MHOrooOpaszus KyJIbTYPHBIX pacTeHuil. LleHTps
IIPOUCXOXKACHHS JOMAIIHUX )KUBOTHBIX. COPT, IOpOJa, IITaMM.

CoBpeMEHHBIE METOJIbI CENeKIIMU. MacCcoBBI M HHAUBUAYAJIbHBI OTOOPHI B CEJEKIIMH
pacteHuid © KUBOTHBIX. OIllEHKAa O3KcTepbepa. bIU3KOPOJACTBEHHOE CKpEUIMBaHUE —
uHOpuAuHT. Ynctas nuHusA. CKpeluBaHue YUCTHIX JTUHUHN. ['eTepo3uc, niu rudbpuaHas cuma.
HeponctBennoe ckpemmBanue — ayrOpuauur. OTaajeHHas THOpUAM3AlMS U €€ YCIEXH.
HckyccTBeHHBIN MyTareHe3 U MOJIy4eHUe MOJUIUIONI0B. JJOCTHKEHHS CENEKIIMU PACTeHUH,
JKUBOTHBIX U MUKPOOPTAaHHU3MOB.

buorexHonoruss Kak oOTpacib IPOU3BOJACTBA. ['eHHas MHXeEHepusa. OTamlbl CO3JaHUs
pexomOunanTHOW JIHK u Tpancrennsix opranusmoB. Kierounas mmakeHepus. Kierounsie
KYJbTYpBI. MuUKpOKIIOHATIBHOE pa3MHOXEHUE pacTeHui. KnonunpoBanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO35HCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE M ITUUYECKUE
npobaembl. MO — renetnyecku MOIU(GUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:
[Toptpetsr: H.U. BaBuinos, 1.B. Muuypun, I'.J[. Kapneuenko, M.®. 1BaHoB.

Tabmuier u cxeMbl: Kapta «lleHTpBl MPOUCXOXKICHUS W MHOTO00Opasusi KyIbTYPHBIX
pactenuit», «llopoapl gOMAmIHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX PACTECHHII»,
«Otnanennas rubpuamsamus», «Paborel akamemuka M.D. HBanoBay, «llomuruionams»,
«O0BEKTH OMOTEXHOIOTUNY, «KJIeTouHbIe KyIbTYphl U KJIOHHpOBaHUE», «KoHcTpynpoBaHue
U TIEPEHOC T€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSDKM TUIOJOB M KOPHEIUIONOB TUKUX (DOPM M KyJIbTYpPHBIX COPTOB
pactenuit, repoapuii «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabGopaTopHble U IPaKTHYeCKHE PA0OThI:
Dkckypeusi «OCHOBHBIE METOABI M JOCTHOKCHHS CEJICKIIMUW PACTCHUN M HKMBOTHBIX (Ha

CEJIEKIIMOHHYIO CTaHIUIO, IIJIEMEHHYIO (epMYy, COPTOUCTIBITATENIbHBIN y4acTOK, B TEILTUYHOE
XO03SICTBO, JIA0OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11-1 kiace

Tema 1. DBOIONHMOHHAA OMOJIOTHS.

[IpeanochIKi BOBHUKHOBEHHUSI SBOJIOLIMOHHON TE€OPUU. DBOJIOLMOHHAS TEOPUSI U €€ MECTO
B Onosoruu. BnusiHue 3BOIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HaYK.

CBuerenbCcTBa SBOMONUH. [1aIeOHTOIOTHUECKHUE: TIOCIIE0BATEILHOCTD MOSIBIICHUS BUIOB B
MAJICOHTOJIOTUYECKON JieTomucH, mepexonnsie (Gopmbel. buoreorpaduyeckue: cxoncTtBo u
pasznuuue dayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOpPHUOIOTHYECKHEe. CXOJCTBA M pa3inyusi SMOPHOHOB pAa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTEIBHO-AaHATOMUYECKHE. TOMOJIOTMYHBIE, AHAJIOTMYHBIE, PYAMMEHTAPHBIE OpIaHBbI,
aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHUE. CXOJICTBO MEXaHHW3MOB HACIEACTBEHHOCTH U
OCHOBHBIX META0OJIMUECKUX MyTeH Y BCEX OPraHMU3MOB.

OpomounonHass Teopuss Y. JlapBuHa. IlpeanochulkM BO3HUKHOBEHHUSI JTapBUHU3MA.
JIBWOKYIIME CHJIBI SBOJIIONMK BHIOB 1O JlapBuHy (M30BITOYHOE pa3sMHOXKCHHUE IMIPH
OTPaHUYEHHOCTH PECYPCOB, HEOMpeesieHHass W3MEHYMBOCTb, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBII 0TOOD).

Cunternyeckas Teopust 3Bosoiud (CTD) 1 ee OCHOBHBIC MOJIOKCHHSI.

MukposBontonusd. [Tonynauus Kkak eIMHALIA BUA U SBOIIOLUU.

JIBwkyme cuiibl ((akTOphl) SBOJIOIUH BHIOB B MpHUpojae. MyTallMOHHBIA MPOLECC U
KOMOMHATHBHAsI M3MEHYMBOCTh. [lomynsiiuoHHBIE BOJMHBI W Apeid reHoB. M3omsauus u
MUTpaIusl.

EcrecTBennbIit 0TOOp — HanpaBstomuid GaxTop 3BomonUd. POPMBI €CTECTBEHHOT'O 0TOOpA.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3yabTaT 3BOMOUUH. [Ipumeps! mpucnocobaeHuit y
OpraHu3MoB. ApoMop(o3bl ¥ HAHOAJANITALUH.

Bun wu BumooOpazoBanme. Kpurepuum Buma. OcHOBHbIe (HOpPMBI BHI000pa30BaAHMS:
reorpaduyecKoe, IKOJIOrHIecKoe.

MaxkposBomrorusi. DPopMmbl  3BOTIONUU: (puUieTHYECKas, IWBEPreHTHAs, KOHBEPICHTHas,
napauienbHas. HeoOpaTumMocTh 3BOIONNH.

[IpoucxoxaeHue oT HecneuaIu3upoOBaHHbIX TpeakoB. [Iporpeccupyromas crnenrain3anus.
AJllanTUBHAs paavanus.

JdemoHcTpaumu:

[Toptpetsr: K. Jlunnen, X.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap, D.
I'exkens, @. Mromnep, A.H. Cesepuos.



Tabmuiet u cxembl: «Pa3BUTHE OPraHUYECKOrO MHpa Ha 3eMiie», «3apOoAbIIIi MO3BOHOUYHBIX
KUBOTHBIX», «ApxeonTepukc», «DopMbl O0OpbrOBI 3a cymiecTBOBaHUE», «EcTecTBEeHHBIN
otOop», «MHoOroobpasue CcOpToB pacTeHmit», «MHOroo0pa3ue TOpPOJ IKUBOTHBIXY,
«[lomymsimuny,  «MyTanmoHHasi W3MEHUHUBOCTBY, «Apomopdossry, «Mauoamanramumy,
«O0mast nmere”eparus», «JIBwkymue cuiabsl dBomonum», «Kapra-cxema wmapiipyTa
nyremecteust Y. JlapBuna», «boprba 3a cymectBoBanue», «lIpucrnocobieHHOCT
opranu3mMoBy, «['eorpaduueckoe Bumn00o0Opa3zoBaHuey, « IKOIOTHIECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJUIEKLUS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPAacKH, HaOOp IUIOAOB U
ceMsH, Komekuus «[Ipumepsl 3alUTHBIX MPHUCIOCOOJEHUH Yy KUBOTHBIX», MOJENb
«OCHOBHBIC HAaIpaBJICHUS HBOJIOLUM», O00beMHass Monenb «CTpoeHHE TOJIOBHOIO MO3Tra
ITO3BOHOYHBIX».

Buoreorpaduueckass kapra Mupa, Kowiekmus «DOpPMBI COXPAHHOCTH HMCKOIAEMbIX
’KABOTHBIX W pACTEHHi», Mojenb-anmminkanus «IlepekpecT XpoMOCOM», BIIaXKHBIE
npenaparbl «Pa3BuTHE HaCEKOMOTO», «Pa3BUTHE JISATYIIKH», MUKpoIpenapar «JIpo3oduia
(mopma, myTaruu GOPMBI KPBLUILEB H OKPACKH TEIIA).

JlabGopaTopHble M NPaKTHYeCKHE PAdOThI:
Jlaboparopnast padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIOY.

JlaGopatopnass pabGora Ne 2. «Omnucanue NPUCTIOCOONIEHHOCTH OpraHu3Ma U ee
OTHOCHTEIIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U pa3BUTHeE KU3HU Ha 3em.ie.

I[OHay‘-IHBIe Hpe,Z[CTaBJIeHI/I}I (0] 3apO)K,Z[eHI/II/I KHU3HU. HaquHe TUIIOTE3bl BO3HHUKHOBCHUIA
KU3HHM Ha 3emuie. abMoreHe3 W MaHCIepPMUs. XUMUYECKasi BOJIIOIHUSA. AOHOTCHHBIA CHUHTE3
OpFaHI/I‘-I€CKI/IX BCIICCTB nu3 HeopraHqucxnx. 9KCHepI/IMeHTaﬂbHO€ HOI[TBep)K,Z[GHI/Ie
XUMHUYECKON 3BororMn. HadanpHble dTambl Omosiormueckoil »sosronmu. ['mroresa PHK-
mupa. @opMupoBaHHe MEMOpPaHHBIX CTPYKTYp M BO3HHKHOBEHHE NPOTOKIETKU. IlepBbie
KJICTKH ¥ MX 3BOIONKSA. DOPMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pazputue xu3Hu Ha 3emiie 1o spam u nepuojaM. Karapxei. Apxeiickas U NpoTepo3oncKas
opbl. [lameo3olickass spa M ee mNepHOABI. KEeMOPHICKHMNA, OPIOBUKCKHH, CHIIYpUHCKUI,
JIEBOHCKHM, KAMEHHOYTOJIbHbBIN, TEPMCKHUA.

Me3so30licKas 3pa 1 €€ MepUoIbl: TPUACOBBIN, IOPCKUM, METOBOM.

Kaitno3oiickas spa u ee nepuobl: MajaeoreHOBbIN, HEOT€HOBBIM, AHTPOMOT€HOBBIN.
XapakTepucTuka KIMMara U TEO0JOTMYECKUX NpoueccoB. OCHOBHBIE 3Tambl 3BOJIOLUU
PaCTUTENBHOTO W YKMBOTHOTO MHpa. ApoMopd03bl y pacTeHH M KUBOTHBIX. [losiBieHue,

pacuBeT U BBIMUPAHUE IPYIII KUBBIX OPTAaHU3MOB.

Cucrema OpPraHM4eCcKOro MUpa KaK OTpa)keHue H3BONIOUUU. OCHOBHBIE CHUCTEMATUUYECKHE
IpyMIbl OPraHU3MOB.



OBonronusl  4eloBeKa. AHTPOIIOJIOTHMS Kak Hayka. Pa3BuTue npeiacTaBleHUH O
MIPOUCXOXKACHUM 4YeloBeKa. MeToapl M3ydeHus aHTponoreHeza. CxoacTBa W pa3iaudus
4eJI0BEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHHUE YEIIOBEKA.

JIBmxymue cunbl  (pakTopel) aHTpomoreHesa. HacnencTBeHHass W3MEHYHBOCTH U
€CTeCTBEHHBIH 0TOOp. OOImecTBeHHBI 00pa3 JKW3HW, W3TOTOBJICHUE OPYIUN Tpyaa,
MBIIIJICHUEC, PCUb.

OCHOBHBIE CTaAMM WM BETBU DBOJIIOLMM YEJIOBEKA. aBCTPAJIONUTEKH, UeoBEeK yMenbld,
UYenosek npsamoxomsaumii, YenoBek HeaHaepranbCckud, YemoBek pasymubiid. Haxonxu
HCKOMAEMBIX OCTAaTKOB, BpeMsl CYyLIECTBOBaHMUs, OO0JAacTh pacnpoCTpaHEHUs, o00beM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUSL.

Yenoseueckre pachkl. OCHOBHBIC OOJBIIME pPAachl: €BpoIcouaHas (eBpasuiickas), HErpo-
aBcTpaonHas  (dKBaTOpHaibHast), MOHrosouaHass (a3uaTcKo-aMepuKaHcKas). YepTsl
MPUCTIOCOOJICHHOCTH TIPE/ICTABUTENCH YEIOBEYECKHX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumu:
IToprpetsr: @. Peny, JI. ITactep, A.W. Onapun, C. Mumep, I'. FOpu, Y. lapBus.

Tabnuier u cxembl: «Bo3HukHOBeHHe CONHEYHOW CHUCTEMBI», «Pa3BUTHE OpPraHMYECKOTO
mupa», «PacturenbHas kietka», «<KuBoTHas kierka», «lIpokapuoTndeckass KieTkay,
«CoBpeMeHHas CCTEMa OpraHM4ecKoro Mupa», «CpaBHEHNE aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKA U 4eJIOBEKOOOPa3HbIX 00€3bsiH», «OCHOBHBIE MECTa NAJIEOHTOJIOTMYECKUX HAXOJI0K
IIPEAKOB COBPEMEHHOIO 4eloBeKay, «llpeBHenmme moamy», «/IpesHue monu», «llepBbie
COBPEMEHHBIE TN, «denoBeueckne pacs».

ObGopynoBanue: Mymspku — «[IpoucxoxneHne denoBeka» (OHOCTBI  aBCTPAJIONUTEKA,
NUTEKAHTPOIA, HEeaHAepTajblla, KPOMAaHBOHIIA), CIICNKH WM HW300paKEHHsS KaMEHHBIX
OpyAui epBOOBITHOTO YelioBeKa (KaMHU-YOITIEpHI, pyOuiia, ckpebiia), reOXpOHOJIOrHYecKas
Tabnnna, KoyuteKuus «PopMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHHI».

JlabGopaTopHble M NpPaKTHYeCKHE PadOThI:

[Tpaktrueckas pabora Ne 1. «M3yueHne MCKOMAeMBIX OCTAaTKOB PACTEHWW M JKUBOTHBIX B
KOJUICKLIUSX Y.

DKcKypeust «DBOMIONMS OPraHMYECKOro MUpa Ha 3emie» (B €CTeCTBCHHO-HAYUYHBIH WIIH
KpaeBeI4eCcKUil My3eii).

Tema 3. Opranu3Mbl H OKPY’KaOIIas cpea.

DKOJIOTUA KaK HaykKa. 33.,[[3.‘-11/1 " pa3aciibl 5KOJIOTUH. MGTO,Z[BI 3KOJIOTHUYCCKUX HCCJ’IG,Z[OBaHHfI.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensi oOuTaHus OpTraHU3MOB! BOJHAs, Ha3eMHO-BO3/1yLIHA, MMOYBEHHA,
BHYTPUOpPraHU3MEHHasI.



Okonornyeckue ¢akropsl. Kiaccudukanus sKogoruueckux (akTopoB: aOMOTHUECKHE,
OMOTHYECKUE U aHTPOTIOTeHHBIE. [IeliCTBHE SKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AOunotndeckue  (aKTOpBL.  CBET,  TEMIEpaTypa,  BIAKHOCTE.  DoTomepuoan3M.
[TpucnocoOneHus OpraHW3MOB K JeHcTBUIO abuoTHueckux (akrtopoB. buonornyeckue
PHUTMBI.

buotnueckue akropsl. Buasl OMoTHUECKUX B3aUMOJICHCTBUNA: KOHKYPEHIINS, XUIITHUYECTBO,
cumbuo3 u ero ¢Qopmel. IlapasuTusm, Koomepauus, MyTyaJu3M, KOMMEHCAIU3M
(kBapTHUpaHCTBO, HaxJEOHMYECTBO). AMEHCAIM3M, HEHTpanu3M. 3Ha4eHUE OUOTHUECKHX
B3aUMOJICHCTBUM JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJHBIX COOOIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTUKU  nonyiasuuu. OCHOBHbIE IOKa3aTelad  MOMYJISALMH:
YHUCJICHHOCTb, IUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpauus. JuHamuka
YHUCICHHOCTHU HOMYJISLUU U €€ PETYIISIIHAL.

JdemoHcTpaumu:

[Toptpetsl: A. 'ymbonpar, K.®. Pynse, D. I'ekkens.

Tabmuuer u cxemsl: kapta «lIpupoansie 30HBI 3emiun», «Cpeasl OOUTaHHS OPraHU3MOBY,
«Doroneproausm», «llomymsanumny, «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH TMOMYJISIIHUU
uHpy30pun-Typenbkn», «lIumeBsie enmn.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN W3 Pa3HBIX MECT
OOUTaHUS.

JlaGopatopnas pabora Ne 4. «BiusiHMe CBETa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.
[TpakTrueckas padota Ne 2. «Iloacder mIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.
Tema 4. Coo0uiecTBa U HK0JIO0rH4eCKHe CHCTEMBI.

Coo01ecTBO opraHu3mMoB — OnoreHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAs, TPOCTPAHCTBEHHAS,
Tpoduueckas (mumiesas). Bunpi-nomuHanTer. CBSI3U B OHOIICHO3E.

Okosornueckue cucteMbl (9kocuctemsbr). IloHsTHE 00 dKOCHCTEME U OHOTreOIeHO3eE.
OYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI. MPOAYLEHTHI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopoT BeliecTB W MOTOK 3HEPruH B 3KocucTeme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumieBble menu U cetd. OCHOBHBIE ITOKa3aTeNHd HSKOCHUCTEMBbI. Omomacca,
MPOJYKIMS. DKOJIOTMYECKHe MUpPAMUAbL: MPOIYKIUH, YUCICHHOCTH, Ouomaccel. CBolcTBa
9KOCHCTEM: YCTOMYMBOCTD, CaMOpEryJsnusl, pazsutue. CyKieccus.

IIpuponHblE 3KOCUCTEMBI. ODKOCHUCTEMBI 03€p M PpPEK. OKOCHCTEMA XBOMHOIO WU
IIMPOKOJIMCTBEHHOT O JIeca.

AHTpOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHUCTEMBI. YpOoskocucTeMbl. buonormueckoe u
XO03SIICTBEHHOE 3HAYCHHE arpPO3KOCHCTEM U YPOOIKOCHCTEM.



buopasnoobpasue kak (aktop ycroiumBocTH 3KocucTeM. CoxpaHEeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emIie.

VYuenue B.U. Bepuanackoro o 6uocdepe. ['panuiisl, coctaB u cTpykrypa omocdepsl. XKusoe
BemectBO U ero ¢yHkuuu. OcoOeHHOCTH OHMOcdepbl Kak TI0OAIBHOM HKOCHCTEMBI.
Jlunamuueckoe paBHOBeCHE U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTbl BemiecTB M OHMOTCOXMMHYECKHE IIMKIBI 3JIEMEHTOB (yriepona, a3ora).
3oHanbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B 6uochepe 3emun. AHTpomoreHHble U3MeHeHus B Omocdepe. [modanbHbIC
HKOJIOTUYECKHE TTPOOIIEMBI.

CocymecTBoBaHuE TPUPOAbI U uenoBedecTBa. CoxpaHeHHE OMOpa3HOOOpaszus Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBa pallMOHAIBLHOIO YIPABIEHUS MPUPOIHBIMU PECypcaMu U
UX UCHojb30BaHue. JlocTikeHns: OMOJIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpaumu:
[Toptpetsr: A. JIx. Tencnu, B.H. Cykaues, B.1. Bepnaackui.

Tabmuupr 1 cxembl: «l[lumesbie nenu», «buoreHo3: coctaB u CcTpykTypay, «lIpupoaHbie
coobmiecTBay, «llemu mwuraHus», «Okomormyeckas nupamuaay, «bmochepa u yenmoBex»,
«IKocUCTEMA WIMPOKOIUCTBEHHOTO Jiecay, «IKOCHUCTEMAa XBOHMHOro Jecay, «buoleHos
BoJoeMay, «ArpoiueHo3», «lIpuMepHble aHTPONMOTreHHbIE BO3JECUCTBHUS HAa MPUPOIY»,
«BaxHennmne UCTOYHUKHU 3arpsi3HEHUs BO3JyXa U TPYHTOBBIX BOI», «IlouBa — BakHeMIas
cocraBisitonas  omocdepnr», «DakTopbl Aerpamanuu  mouB», «llapHuUKOBBIA ddexTy,
«DaKkTOpBl PaAMOAKTUBHOIO 3arpsisHeHUs Omocdepb», «OOmas crpykrypa Ouochepsi»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM 3kpaH Ouochepsr», «KpyroBopot
yraepoaa B 6uocdeper, «KpyroBopor azoTa B mpupoe».

Ob6opynoBanue: Mojenb-anmuKanus «Tunuyasie OnoneHo3bl», repdbapuii «PacTuTenbHbIe
coobmiecTBay, Kowiekiuu «buornenosy, «Bpenutenun BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KYJIbTyp», TepOapuu M KOJUIEKIMH PACTEHUH W KUBOTHBIX, MPHUHAJIEKAIINE K Pa3HBIM
AKOJIOTMYECKUM Tpymnmam ojaHoro Buaa, Kpacnas xkuHura Poccuiickoit @exneparuu,
1/1306pa>1<eH1/1;1 OXpaH}IGMBIX BHUJIOB paCTeHI/II\/'I " ) KUBOTHBIX.

TemaTnueckoe MIAHUPOBAHME

10-1 kJaace
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne | HammeHoBaHue (mupoBbIe)
n/ |payiesioB M TeM|Beer | Kontpoansl | [IpakTudeckn 06pazoBaTebHbIE
I | MporpaMmbl 0 e paGoThI e paboThbI pecypee
1 | Buonorus KakK | 2 0,5 bubanoreka LHOK




HayKa https://m.edso0.ru/863e6b
12
K Bbubnuoreka HOK
2 MBBIC CHCTEMBL H | 4 https://m.edso00.ru/863e6b
HX OpraHus3anusd 72
XUMUYCCKUH Bbubnuoreka LHOK
3 |cocraB u crpocHue |8 1 https://m.edso00.ru/863e6b
KIICTKHU E
KuznenesteabHOC bubmorexa HOK
4 A 6 https://m.edso00.ru/863e6b
Th KIICTKAU
72
Eigﬁgzme:f;oe " bubnmoreka LHOK
5 ABIAY 5 1 https://m.edso00.ru/863e6b
pa3BUTHE 79
OpPraHu3MOB —
HacnencrBeHHOCTE bubnuoreka LHOK
6 |m  wu3MeHYHBOCTH |8 1,5 https://m.edso00.ru/863e6b
OpraHU3MOB 12
oce:;i;;lnfw bubnmoreka LHOK
7 |°P ' 3 https://m.eds00.ru/863e6b
OCHOBEI
72
OMOTEXHOJIOTUH
bubnmoreka HOK
8 |IloBTOpenue 1 https://m.eds00.ru/863e6b
72
OBIIEE
KOJIMYECTBO
YACOB 1o 34 0 4
I[TPOI'PAMME
11-1 kiacc
e HaumenoBanu | KosinyecTBo yacos DJIeKTPOHHbIE
/' e pa3iejoB M (uugpoBrbie)
W rem Beer | Kontposnbhel | TIpakTHYECKH | oGpasoBaTenbHble
" | nporpammbr | © e paboThbl e paboThl pecypeb
S BOIOLHOHHAS bubmmoreka HOK
1 H 9 1 https://m.edsoo.ru/863ea5a
ouonorus 6
2 f"f““i?ﬁﬁfﬁe 9 15 bubmotexa HOK
p ' https://m.edsoo.ru/863ea5a6
JKU3HU Ha
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3emiie

OpraHuszMbl

n

3 | okpyxaromias

cpena

bubnmmoreka LHOK
https://m.edso0.ru/863ea5a6

CooOmrectBa u

4 B « 9 bubnunoreka LHOK
IKOJIOTHICCKHC https://m.edso0.ru/863ea5a6
CHUCTCMBI

bubnmmoreka LHOK

5 |llosTopenne |2 https://m.edso0.ru/863ea5a6

OBILEE

KOJIMYECTBO 34

YACOB 1§ (0)

I[TPOTPAMME
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