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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ydeOHOMy mnpeametry «buonorusi» (nmanee - Ouonorusi) Ha
YpOBHE cpeaHero ofmiero odpasoBaHus pazpaboTaHa Ha ocHOBe DenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoanuu B Poccuiickoit denepannny,
dI'OC COO, Konmenmuu mnpenojaBanus ydebHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (penepanbHoil paboueil mporpaMMbl BOCTIUTAHHUS.

Cornacno monoxenussim PI'OC COO mpodunbHble yueOHBIE MPEIMETHI,
u3y4aeMble Ha YIUIyOJI€HHOM YpOBHE, SIBJISIIOTCS criocoOoM auddepeHimanmu
oOy4eHHs] Ha YPOBHE CpPEAHEro oOmiero oOpa3oBaHUs M MPHU3BAHBI O00ECIEUUTH
NIPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPETHUM
npoQeCCUOHATBLHBIM U BBICIIMM 00pa3oBaHuEM. B TO ke Bpems KaIblil U3 3TUX
y4eOHBIX TPEAMETOB JOJKEH OBbITh OPUEHTUPOBAH HAa MPUOPUTETHOE pPEIICHUE
o0pa3oBaTeIbHBIX, BOCIUTATEIILHBIX M Pa3BUBAIOIIUX 3a7a4, CBS3aHHBIX C
npodopueHTaImeil 00yJarmuxcss 1 CTUMYJIUPOBAHIEM HHTEpeca K KOHKPETHOM
00JlacTU HAY4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJOTHMEH, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo yuebHOoMy npeamety «buonorus» q1aét npeacTaBiIeHe O eTn
U 3a7a4ax u3y4deHus ydeOHoro mpeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE,
omnpezenser o00s3areabHOe (MHBApUAHTHOE) TNPEIMETHOE COJEp)KaHHE, €ro
CTPYKTYPUpOBAaHME TIO pas3feliaM W TeMaM, paclpeielieHue o Kiaccam,
PEKOMEH/IyeT TOCIEA0BAaTeIbHOCTh HM3y4YeHUs Y4YeOHOro marepuana ¢ y4dérom
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro IMpoIlecca,
BO3PACTHBIX 0OCOOEHHOCTEN oOy4daromuxcs. B mporpamMe mo 6Mooruu peaau3oBaH
IPUHIIUI PEEMCTBEHHOCTHU C U3y4eHHEM OHOJIOTMU Ha YPOBHE OCHOBHOTO OOIIET0o
oOpa3zoBaHus, Ornarogaps YeMmMy MpOoCMaTpUBAETCS  HANPABJICHHOCTh  Ha
MOCIICAyIONIee pa3BUTHE OWOJIOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IKOJIOTUUYECKOTO
MBIIIJICHUS, PEACTaBICHUH O 3I0pOBOM 00pa3e KU3HU, Ha BOCTIMTAHUE OEPEKHOTO
OTHOIIICHHS K OKPY’Karolel MpupoIHOH cpeae. B mporpaMme 1mo OMOJIOTUH Takke
MOKa3aHbl BO3MOXHOCTHM YyueOHOro rmpeamera «buojorus» B peanusaiuu
tpeboBanuiit ®I'OC COO K MIaHUPYEMbIM JIMYHOCTHBIM, METANPEAMETHBIM U
IPEeIMETHBIM pe3yibTaTaM 00y4deHus U B POPMUPOBAHUU OCHOBHBIX BUIOB y4€OHO-
MO3HABATEIILHON JIEATEIbHOCTH OOYYalOIIMXCA 10 OCBOCHHUIO COJECPIKAHHS
OMOJIOrMYEeCKOro 00pa3oBaHus HA YPOBHE CPEAHEr0 0011Iero 00pa3oBaHuUs.

VYuebnsiii npeaMer «buonorus» Ha ypoBHE CpeIHEro olIero oOpa3oBaHUs
3aBepiaeT OUoNoruueckoe 00pa3oBaHue B IIKOJIE 1 OpPUEHTUPOBAH HA PACIIMpPEHUE
U YIIIyOJICHHE 3HAHUHN 00y4aromuXxcs 0 )KUBOUW MPUPOJIE, OCHOBAX MOJIEKYIISIPHON U



KJIETOYHOU OMOJIOTUU, SMOPUOJIOTUU U OMOJIOTHM Pa3BUTHUS, TEHETUKHU, CENEKIINH,
OMOTEXHOJOTUH, SBOIIOLIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buonorusi» Ha yriayOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOyYarolIUMXcs K IOCJIEIYIOIIEMY IOJYy4EHUIO
Ouonornyeckoro  oOpa3oBaHHMs B  By3aX W OpraHu3alMAX  CPEIHEro
npodeccroHaabHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIsIET CUCTEMA
OMOJOTMYECKUX  3HAHUW, TMOJMYYEHHBIX TP  HU3YYEHUU  OOYHAIOIIMMUCS
COOTBETCTBYIOIIUX CUCTEMATUYECKUX pa3fesioB OMOJOTUU HAa YPOBHE OCHOBHOTO
obuiero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHMA TOJNy4aroT pa3BuTHe. Tak,
paclIMpeHbl W YriIyOJieHbl OHMOJOTMYECKHWE 3HAHUS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3Me 4YelOBeKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HH,
JOTIOJTHUTENIBHO BKJIFOUEHBI OMOJIOTMYECKHE CBEICHUS IPUKIIAHOIO U TOMCKOBOIO
XapakTepa, KOTOPbIe MOXXHO HCIIOJb30BaTh KaK OPUEHTHUPHI JJIsl MOCIEIYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpanus OUOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUAMH, TOJYUYCHHBIMU OOYYAIOIIMMUCS TPU HU3YUCHHUH
busuku, XumMun, reorpaduu 1 MaTEMaTUKU.

Crpyktypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buomorus" orpaxaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIOIMOHHBIA MOAXOAbl K M3YUYEHUIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MrUpa Ha 3emie,
coxpaHeHus: OMOJIOrHYeCKOro pa3HooOpasus miaHeTsl. Tak, B 10 ki1acce u3ydaroTcs
OCHOBBI MOJIEKYJISIDHOM M KIJIETOYHOM OHWOJIOTMH, AMOPUOJIIOTMM U OUOJIOTHH
pa3BUTHUS, TEHETUKH U CENEKIUH, OMOTEXHOJOTMU U CHUHTETUYECKOW OMOJIOruu,
AKTYaIM3UPYIOTCSl 3HAaHUA OOydYaroluxcsi 1o OOTaHWKE, 300JI0TMH, AHATOMUH,
¢uznonoruu yenoseka. B 11 knacce u3ydaroTcsi 3BOIIOIMOHHOE YUEHHUE, OCHOBBI
9KOJIOTUM U yueHHue o ouocdepe.

VYueOnbiii  mpeamer  «buonorus»  npu3BaH  00ECMEYUTh  OCBOCHHUE
00y4arOIIMMUCS OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, MPUHIIUIIOB U MPaBHII,
JEXKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTooOpa3uM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, OIS,
OMOIIEHO03a, YKOCUCTEMbI, O BBIAIOIINXCS HAYyYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCIIEIOBAHUAX B OMOJIOTMH, IPUKJIAAHBIX ACTIEKTaX OMOJIOTMYECKUX 3HAHUM. [[1s
pa3BUTHS M TOAJIEP)KAHUS HMHTEpeca OOydallIuxcsd K OMOJOrMU Hapsiay co
3HAYUTEIHHBIM 00BEMOM TEOPETUUYECKOI'0 MaTepuala B COJAEPKaHUU MPOrPAMMBI
1o OMOJIOTHUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS U PAa3BUTHUS
TOU WJIM MHOM 00J1aCTH OMOJIOTMH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pEIlIEHHE BAXKHEUIINX OMOIOrHYECKUX U DKOJIOTMYECKUX MPOOIeM.

Lenps uzyuenus yuebHoro npeamera «buonorus» Ha yriryoJIEHHOM YpOBHE —
OBNIQZIcHHME  OOYyYalOUIMMHCS  3HAHUSMH O  CTPYKTYPHO-(QYHKIIMOHAIbHOU



OpPTaHM3allMM JKUBBIX CHCTEM pa3HOTrO paHra MW NpuoOpeTeHne yMEHUi
UCIIOJIb30BaTh 3TU 3HaHUS B (JOPMHUPOBAHUU MHTEpEca K ONpeneiaeéHHOW 00JacTh
npoeCCUOHATBPHON JIEATEeIbHOCTH, CBSI3aHHOW C OWONOTHMEeH, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOJIOTMYECKOr0 00pa3oBaHusl.

JlocTikeHne 1iend u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YpPOBHE 00€CTIeUrBaeTCsl pEIICHUEM CICAYIOMINX 3a1au:

OCBOCHHME O0YYArOIIUMUCS CUCTEMbI OMOJOTMYECKHX 3HAHM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIHIX, TUTIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUiIaX, COCTABIIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MUPA; O
CTPOCHUH, MHOTI0o00pa3uM M OCOOCHHOCTSX OHOJIOTMYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MOMyJIsAlus, BUA, OMOreoleHo3, Onocdepa); 0 BoIAAIONIUXCS OTKPBITUIX
Y COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJIEHHE OOYyYalOMMXCS C METOJAaMU TO3HAHHS >KUBON TNPUPOMIBL:
UCCIIeIOBATEIbCKUMH  METOJaMU  OHOJOTMYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOM OMOJIOTUHU, IMOPUOJIOTMHU ¥ OUOJIOTUH PAa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM W CHUHTETUYECKON OWOJIOTHH, TMaJeOHTOJIOTHUH, JKOJIOTHH);
METOJaMH CaMOCTOSATEIHHOTO TPOBEIACHUS OWOMOTHYECKUX HCCIEIOBAaHUN B
naboparopud W B mOpupoae (HaOmIOJeHHWE, U3MEpPEHHe, OKCIEPUMEHT,
MOJIEJINPOBAHUE);

OBJIaJICHUE OOYYArONIUMHUCS yMEHUSMH: CaMOCTOSITEIbHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OHMONOTMUYECKYI0 HH(OPMAIIHIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHMBOJIMKOW; YCTaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥  COIUAIHHO-JKOHOMHUYECKHUMU M  OIKOJIOTUYECKUMHU
npoOjieMaMu YEeIOBEYECTBA; OIEHUBATh IOCIEACTBUS CBOEH MEATENHHOCTH IO
OTHOILICHUIO K OKpYXalIIeld NpUpOAHON cpeae, COOCTBEHHOMY 370pOBBIO U
3I0POBBIO0  OKPYKAIOIIMUX  JIIOZiel; OOOCHOBBIBaTH W COOJIOJATh  MEphI
npodunakTuku MHGEKIIMOHHBIX 3a00J7€BaHUM, MpaBWia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KU3HEIEATEIbHOCTH B UPE3BbIYAHBIX
CUTyallUsiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbBIEC HAYUYHbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00YUAIONUXCSl HHTEIUICKTYIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
npoIiecce 3HAKOMCTBA C  BBIJAIOMIMMUCA OTKPBITUSAMHU W COBPEMEHHBIMHU
UCCIICZIOBAHUSAMHU B OWOJIOTHH, pPEIIaeMBIMH €0 MpOOJIEeMaMH, METOAO0JIOTHEH
OMOJIOTUYECKOT0 UCCIIEIOBAHUS, TPOBEICHHS SKCIIEPUMEHTAIBHBIX HCCIIEOBAaHUM,
penieHusi OMOJIOTMYECKUX 3a]lad, MOJCIUPOBAHUS OMOJIOTHYECKUX OOBEKTOB WU
IPOIIECCOB;

BOCTIMTaHWE y O0YYaIONINXCS [IEGHHOCTHOTO OTHOIICHUS K )KHBOW TPHUPOJIC B
IEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUYECKOH,



TeHETUYECKON IPaMOTHOCTH, OOIIEH KyIbTYPHI MTOBEICHHUS B IPUPO/IE; MHTETPALIUN
€CTECTBCHHO-HAYYHBIX 3HAHUN;

npuoOpereHre  OOy4YaloIUMHCS ~ KOMIETEHTHOCTH B PallMOHAJIBLHOM
IPUPOIONOIb30BaHUH (COOII0IEHUE TPABIII IOBEAEHUS B IPUPO/IE, OXPaHbI BUIOB,
DKOCHCTEM, Ouocdepnl), COXpaHCHHH COOCTBEHHOI'O 3J0POBBS M  3JI0POBbBS
OKpYXKarolmux Jrojied  (coOmromeHuss Mep npoduiakTuku — 3a0o0JieBaHUMH,
oOecrieyeHue 0€30MaCHOCTH >KU3HENEATENIbHOCTH B YPE3BBIUAMHBIX CHUTYaIUsX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUM U YMEHUH B IMOBCEAHEBHOM )KU3HU;

CO3JaHWe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOyYarOIIMMHCS
WHANBUYaTbHON o0Opa3oBaTenbHON TPaeKTOPUH, CIOCOOCTBYIONIEH
HocaenyloneMy MnpopecCHOHAIbHOMY CaMOOMPEACIEHUI0, B COOTBETCTBHUH C
WUHIUBHUIYaIbHBIMH UHTEPECAMH U TOTPEOHOCTSIMU PErruoHa.

OO6muiee yuciIo YyacoB, OTBEICHHBIX HAa U3y4YEHHE OMOJIOTMU Ha yriyOJIeHHOM
YpOBHE CpelHero odiiero oopa3zoBanus, cocraiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 knacce — 102 vaca (3 yaca B HeZlemIo).

Ot16op opraHu3zanuoOHHBIX (OPM, METOJOB U CPEACTB OOyUEHHS OUOJIOTUU
OCYUIIECTBJISIETCS. ¢ YYETOM CHElU(UKU €ro COJAEp>KaHHWs W HANpaBICHHOCTH Ha
OPOJODKEHUE OMOJIOrMYecKoro o0pa3oBaHUS B OpraHU3alUsAX CPEIHEro
po¢eCCUOHAIBLHOTO U BBICIIEr0 00pa30BaHMUsL.

O0s13aTenbHBIM yCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIIETCA MPOBEJEHUE JTabOpaTOPHBIX M MpakTHueckux pabor. Takxke yuactue
O0Oy4YaroNIMXCsS B BBIMOJTHEHUH MPOEKTHBIX M Y4EOHO-HCCIEA0BATENBLCKUX PaldoT,
TEMaTHKa KOTOPBIX ONPEAESeTCS YIUTEIEM Ha OCHOBE UMEIOIIUXCSI MaTEPHAILHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHH.



COJEPXXAHME OBYUYEHUA
10 KITACC

Conepkanue mporpaMMbl, BBIICIIEHHOE KYPCU80OM, HE BXOJUT B MPOBEPKY
rocyaapcTBeHHou urorooit arrecramuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasi Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BUTHS
Owonornu.  buomormdyeckne HayKM M HW3ydyaeMble  MMH  TPOOJIEMEI.
DOyHIaMEHTalbHbIC, MPUKIAIHBIE W TOMCKOBBIE HAy4YHBIC HCCIECAOBAaHUS B
OMOJIOTHH.

3HaueHue OMOIOruU B (POPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYyUYHOUN
kapTuHBl Mupa. Ilpodeccun, cBs3aHHBIC ¢ Ouoyioruell. 3HaueHHEe OWOJIOTUU B
MPAKTUYECKON JEATEIIbHOCTH 4YEJOBEKA: MEAUIMHE, CEIbCKOM XO34ICTBE,
IIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOBI.

JdeMoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapsun, V.
lapsen, I'. Mengens, B. 1. Bepnanckuu, U. 11. ITasnos, . 1. Meunukos, H. 1.
Basunog, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /. K. benses.

Tabmuier u cxembl: «CBsi3pb OWOJOTMU C ApPYyrMMH Haykammy», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. )KuBble cUCTeMbI U UX H3y4YeHHE

XKuBble cucTeMbl Kak NpeaMeT u3ydeHusi Ouonioruu. CBOMCTBA >KHUBBIX
CHCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTb,
CJIOXKHOCTh U YIOPSAIOYECHHOCTb CTPYKTYPhI, OTKPBITOCTh, CAMOOpPTaHU3ALIMS,
CaMOBOCITPOM3BEJICHUE, PA3APAKUMOCTb, UI3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alud >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKAHEBbIH, OpTraHU3MEHHBIMN, MOIYJIAIIMOHHO-BUOBOM, AKOCHUCTEMHBIN
(OnoreoueHornueckuit), oOuochepHsiil. Ilpoueccel, NPoOUCXOAANIME B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. KW3Hb Kak ¢opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromiue »KMBble CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuyenue xuBbIX cucteM. Meroael Ouonornyeckord Hayku. HaOmronenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMATU3aIus, MeTaaHan3. [loHsTre o 3aBuCUMON U
HE3aBUCUMOW mnepemMeHHoM. I[lnaHupoBanune skcrepuMeHnta. llocTtaHoBka U
npoBepka rumnote3. HyneBas runores3a. [lonstue BHIOOPKU U €€ JOCTOBEPHOCTH.
Pa3bpoc B Ouonmormyeckux maHHbIX. OIEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3yinbTaToB. [IpuumHBI UWCKaXX€HUST Pe3yJbTaTOB »JKcrepuMeHTa. [loHsTue
CTaTUCTHYECKOT O TECTA.

JdemMoHcTpanuu



Tabmumplt u  cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «bUonornyeckue
cucrteMbD», «CBOWCTBAa JKUBOW MATEpUM», «YPOBHU OpPraHU3alMU >KUBOH
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TkaHM MKUBOTHBIX», «CHCTEMBI
OpPTraHOB 4YeJIOBEYECKOro opraHusmay, «buoreorneHos», «buocdepa», «MeTosl
V3YUYCHUS )KUBOU MTPUPOIBIY.

OO6opynoBaHue: 1a00paTopHOE 00OPYIOBAHUE JIJIsl TPOBEACHUS HAOIIOICHUM,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonb3oBaHKWE PA3IUYHBIX METOJOB IIPH
V3YYECHUU KUBBIX CUCTEM.

Tema 3. buosiorust KieTku

Knerka — crTpykrypHO-QyHKIIMOHAJIbHAS eAMHUIA >KuBoro. Kcropus
OoTKpbITUs KiIeTKU. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE TOJOXXEHUSI COBPEMEHHOM KIIETOUYHON
TEOPUHU.

Metonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OMOJIOTMHU:  MHUKPOCKOMUS,
xpomatorpadus, MeKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHimanT-uoe
HEHTpUPYTrupoBaHUE, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
Ka1emok. DIEKTpOoHHasi MUKpockonusi. Koughoxanvuas mukpockonus. Bumanvhoe
(npudicusHenHoe) uzyuerue Kiemox.

JdeMoHCcTpanuu

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

Tabnuiel u cxembl: «CBETOBOM MHKPOCKOI, «DIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTUS METOA0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pacTUTENbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTnueckas padora «/3yuyeHne MeETONOB KJIETOYHON OUOIOTUU
(xpomarorpadus, saextpodopes, auddepeHIMaNbHOe IEHTPUPYTUPOBAHUE,
[I1IP)».

Tema 4. XumMuueckasi Opranu3anus KJICTKH

XUMHAYECKHN COCTaB KJIETKH. Makpo-, MUKPO- M YJIBTPAMUKPO3JIEMEHTHI.
Bopa u e€ poiib Kak pacTBOpUTENS, peareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIoperyasiuuu. MuHepanbHble BEUIECTBA KIETKH, UX OHOJIornyeckas poib. Ponb
KaTUOHOB Y aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buonornueckue mnoiaumepsl. benkwu.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTPYKTypbl OeakoBoOM Mosiekysbl. [lepBuyHas
CTpYKTypa Oenka, MentujaHas CBs3b. BTopuyHas, TpeTu4Has, YeTBEPTHUUHAS
cTpyktypbl. Jlenarypamus. CsoiictBa OenkoB. Kiaccudukanuss — Oenkos.
buonornueckue ¢pynxuu 0enkoB. [lpuonoi.



VYrneBoasl. MoHOCAaxXapuabl, 1UCaxapHibl, OJIUTOCaXapubl U MOJIUCAXAPHIBI.
O6mwmii 1naH CcTpoeHHs U (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckre GyHKIMH YTIIEBOOB.

Jlunmuael. M'mapodunsHO-ruApOodoOHBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurnunepunsl, ¢ochomunuasl, BOCKH, cTepouabl. buomormueckue QyHKIUN
aunuaoB. OO1Me cBOCTBA OMOTOrMYECKUX MEMOpaH — TeKy4ecThb, CIIOCOOHOCTH K
CaMO03aMbIKaHHUIO, TTOJIYITPOHULIAEMOCTb.

Hyxkneunnossie kucnorsl. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [puanun xomruiementapuoctu. [IpaBmio Yapradda. Ctpykrypa
JIHK — nBoitnas cniupaib. MecTtonaxoxaenue u ouonornueckue ¢pynkiuu JJHK.
Buaes PHK. ®yukuuu PHK B kietke.

Crpoenune monekynsl AT®. Makpospruyeckue cBsizu B Mmosekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIIEHHbIE IEPEHOCYUKHU, UX (DYHKIIMH B
Kietke. /pyeue nykneozuompughocghamor (HT®D). CexsenupoBanue JJHK. Memoow:
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouonorvs: OMOXUMHYECKHE U OMO(U3UICCKUE HMCCIICIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOnekyl. Mooeruposanue
CMPYKMypsl U QYHKYUl OUOMONEKYT U UX Komniekcos. Komnviomepuwiti Ousain u
OpeanuyecKull CuHme3 OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JdeMoHCTpanuu

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

Jnarpammel: «PacripeneneHne XuMAYeCKUX 3JIEMEHTOB B HEXKUBOU ITPUPOAELY,
«Pacnpenenenne XUMUYECKUX SIIEMEHTOB B )KUBOW MPUPOJIEN.

Tabmunpl 1 cxeMmbl: «llepuoguyeckass TabauIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOIbI», «BemecTtsa B cocTaBe Opranu3sMoB», «CTpoeHHe
MOJIEKYJIbl  Oenka», «CTpyKTypbl OENKOBOW MOJEKYIbD», «CTpPOEHHE MOJEKYI
yrieBojioBy», «CTpoeHue MOJeKysl JunuaoBy», «HyKIeUuHOBBIE KHUCIOTHIY,
«Ctpoenue monexkynsl ATO.

OO6opynoBaHue: XuMUYeCcKas 1Mocyia u 000py10BaHuUE.

JlabopaTopHasi padora «O0HapyKeHHe OCTKOB C TIOMOIIBIO KaueCTBEHHBIX
peaKuuiny.

JlaGoparopHuasi pabora «/ccienoBaHnue HyKJIEMHOBBIX KUCIIOT, BBIAEIEHHBIX
U3 KJIETOK Pa3JIUYHBbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUN KJIETKH

Tumnbl KJIETOK: »JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
GyHKIIMOHAIbHBIE 00PAa30BAHUS KIIETKHU.



CrtpoeHnue npokapuoTuIecKon kieTku. Kierounas creHka OakTepuil 1 apXen.
OCOOEHHOCTH CTpPOEHMSI TEeTepOTPO(GHON U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIeTOK. MecTo U pojib IPOKapuoT B OMOLIEHO3aX.

Crtpoenue 1 GyHKIIMOHUPOBAHHUE dyKapuOTHUECKON KieTku. [1nazmMaruueckas
MeMmOpaHa (miazmanemma). CTpykTypa Iia3MaThuyeckoil MemOpanbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHUeCKy0 MeMOpaHy: naccuBHbIN (qudy3us, odneryénnas
muddy3us), akTUBHbIM (NMEPBUYHBIA W BTOPUYHBIM aKTHBHBIA TPaHCIIOPT).
[Tomymponuitaemocts MeMOpaHbl. PaboTa HaTpHii-KaaIueBOro Hacoca. DHJIOIUTO3:
MUHOTNTO3, (aroruTo3. Dk3omuTo3. Knerounas crenka. CTpykrypa u QyHKIIAN
KJIETOYHOM CTEHKU pacTeHUH, rpuoOoB.

Huromuasma. [{utozons. Lurockener. JBuxeHue nurtomiasmMbl. OpraHoU b
kJeTku. OyHOMeMOpaHHbIE OPraHOUAbI KIETKU: dH10I1a3Marudeckas cetsb (J11C),
annapatr [ombIXku, JIMU30COMBI, HMX CTpOEHHME M (QyHKUUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTkH. CTpoeHHe TpaHyJISIPHOIO PETHUKYIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ mankuii (arpanyisipHbIN) SHAOIIIA3MATHYECKUN PETHKYIIYM.
Cekperopnas ¢yHkuus annapara [onbaxu. Moougukayus Oenxkoe 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame I onvooicu. TpaHCIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieTok. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KIJIETKH:  MUTOXOHJAPUH,  IUJIACTUJIBIL.
lIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoenne W (pyHKUMHM MHUTOXOHApUN u 1uiactui. llepBuunsle,
BTOPUYHBIE U CIIOKHBIC MIACTUABI (DOTOCUHTE3UPYIOIIUX DYKAPUOT. XIIOPOILIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIINX PACTEHUM.

HememOpanubie opraHouasl kieTku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUIOB KJICTKHU. Pubocompsi. IIpomesicymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MBbIIEUHBIE  KIETKH.
Axmunogvle KOMNOHenmvl HemblueyHblx Kiemok. MukporpyOouku. Kierounsrit
ueHtp. CrpoeHue H JABWKEHHE KIYTUKOB M pPECHUYEK. MUKpOTpyOOUKH
muToriasmel.  LlenTpuons. benku, accoyuuposanmvie ¢ MukpopuiameHmamu u
muxpompybouxamu. Momopnule benxu.

Anpo. O6onouka siapa, XpOMAaTHH, KapHOIUIa3Ma, SJIPBIILIKH, UX CTPOCHHE U
byukuuu. Snepubiii OenkoBblii Marpukc. IIpocTpaHCTBEHHOE pPacHOIOXKEHHE
XpOMOCOM B UHTEp(azHOM slpe. Iyxpomamuu u cemepoxpomamunr. benxu
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHoOU 00010uKu 6 mumosze. Aoephbiil
Mpancnopm.

Kinerounsie BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBbHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu



[Toptpersr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuupl 1 cxembl: «CTpoeHHE SYKApUOTHUECKOW KIETKW», «CTpoeHue
KUBOTHOW  KieTku», «CTpoeHue  pacTurenbHoil — kieTku», «CtpoeHue
MUTOXOHAPUNY, «Sapo», «CTpoeHHE MPOKAPUOTHUIECKON KIICTKH.

OO6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpOIpEnapaThl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEIapaThl 0aKTEpHAbHBIX KJICTOK.

Jlabopatopnas padora «/I3yueHHe CTpPOEHHS KJIETOK pa3IUYHBIX
OpPraHU3MOB.

IIpakTuyeckas padora «/3yueHne CBOWCTB KICTOYHOU MEMOPAHBI.

Jlabopatopnas pabGora «MccrnenoBaHue IuiasMoliu3a M JEIUIa3Moik3a B
PACTUTENIbHBIX KIETKAX.

IIpakTuyeckas padora «/3yueHne NBUKEHUS HUTOILIA3MbI B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelleCTB M NMpeBpalleHNe JHEPTUU B KJIeTKe

AccUMUITSALINAA U TUCCUMUIIALIMS — IBE€ CTOPOHBI MeTabonu3ma. Tumnsl ooMeHa
BEIIECTB: aBTOTPOHBIN U TeTepOoTpoHBINA. YUacThe KHUCIOpoJla B OOMEHHBIX
npoueccax. OJHEpPreTuyeckoe oOecrnedeHne KIeTku: mpeBpamienue ATD B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIeTOYHOTO
meTabonuzma. DepMeHTBl, UX CTPOCHHE, CBONCTBA W MEXAaHU3M JCUCTBUS.
Kodepmentsr. Otnuuns GepMEHTOB OT HEOPTaHWYECKUX KaTaIu3aToOpoB. bemku-
AKTUBATOPBI M OENKU-UHTHOUTOPHI. 3aBHCHMOCTH CKOPOCTH (PEPMEHTATHBHBIX
peakIui OT pa3IM4HBIX (PAKTOPOB.

[lepBuuHBIA CHHTE3 OpraHWYecKUX BellecTB B Kietke. Dorocunres.
Anokcueennvill u oxcuceHuwlii oomocunmes y oaxkmepuu. Ceemocobuparowue
nUCMEeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJIOpoIiacToB B mpouecce
dotocunTeza. CBeroBas u TeMHOBas pazbl. Pomoovixanue, Cs, Cy. u CAM-munol
gdomocunmesa. llponykTuBHOCTH oTOCUHTE3a. BiusiHue pa3iandHbIX pakTopoB Ha
CKOpPOCTh poTOCHHTE3a. 3HaUECHUE (POTOCHHTE3A.

XEMOCHHTES. Pa3HooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOIIUE OaKTEepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIC
OakTepun. 3HaUYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M HX
UCIIOJIb30BAaHUE 4YEIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YyAUTEIH OOJIe3HEH.

AspoOHBIE OpraHU3MBI. Otanbl HHEPTreTHYECKOTO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIU3 — 0ECKUCIOPOAHOE PACIICTUICHUE TIIFOKO3bI.

buonornueckoe oKuciaeHue, WM KJIETOYHOE JbIXxaHue. Poiab MUTOXOHIpUi B
nporieccax Ouonoruyeckoro okuciaeHus. [luknuyeckue peakunu. OKUCIUTETEHOE
dbochopumupoBanue. Iuepeus memoparnno2o epaouenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszel. IlpenmyiectBa a’poOHOro MyTH OOMEHa
BEIIECTB Nepesl aHaspoOHbIM. D(H(PEKTUBHOCTH IHEPTETUIECKOT0 OOMEHA.

JdemoHcTpanumn

[Toptperst: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, [1. Mutyenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «D@OTOCUHTE3», « IHEPreTUIECKUl 0OMeH», «bruocuHTe3
oenkay, «CtpoeHue pepMeHTa», «XeMOCUHTE3.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpPYIOBAaHHE IJISI MPUTOTOBJICHHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JladbopaTopHas pa6ora «/3yueHre KaTaIUTUIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTajiasbl).

JlabopaTtopHass padora «/3yueHne GEpPMEHTATUBHOTO PACIICIIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIIbHBIX U dKUBOTHBIX KJIETKAX).

JlabopaTtopuass pabdora «CpaBHeHue mpoiieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKECHUS U JIBIXaHUS.

Tema 7. HacaeacrBenHast uHGoOpManus U peaju3anus eé B KieTKe

Peakuun mMarpuuHoro cunresa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeACTBEHHOW MHGOpManun. ['eHeTnuecKui
KOJ, €ro cBoMcTBa. TpaHckpunius — MarpuuHblii cuHTe3 PHK. IlpuHnmme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAUICIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue Tpancnoptaeix PHK B 6mocunTtese Genka.
VYcnoBusi 6uocuntesa Oenka. KomupoBanue amunHokuciaor. Poms pubGocom B
OuocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalys reHoma y
POKApUOT U 3YKApHOT. Perynsdiusi akTUBHOCTH T'€HOB Yy HpokapuoT. ['mmoresa
onepona (®. XKakob, XK. Mano). MonexynsipHvie mexaHuzmMbl IKCNPECCUU 2€HO8
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 0OMEHHBIX
npoleccoB B kieTke. KierouHnslii romeocras.

Bupycel — Hekiierounbie hOpMBI )KU3HU B 00JIUraTHbIC mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KusHeHHbilti YUk
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

Bupycusbie 3a0oneBanus yenoBeka, xKuBOTHBIX, pacteruit. CITNJ], COVID-19,
COIMAIbHBIE U MEIUIIUHCKUE MPOOIIEMBI.

buoungopmamuka: unmeepayusa u ananuz donrvwux maccusos («bigdatar)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvle pynkyuu denxos. Cnocodvl 00cmasku 1eKapcma.



JdemoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUM.

Tabmuipl U cxembl: «buocunre3 Oenkay, «I'eHeTHUECKUN KOI», «BUPYCHI»,
«bakrepuodaru».

IpakTnueckas padora «Co31aHue MOAEIH BUPYCA.

Tema 8. 7JKu3HeHHbI HUKJ KJICTKHU

Knerounsi 1ukin, ero mnepuoanl W peryisiuusa. Wurepdaza u  MUTO3.
Oco0eHHOCTH TPOIeCCOB, MpoOTeKaromux B uHTepdase. [loaroroBka KieTku K
neneHuto.  I[lpecunrerndeckuii  (MOCTMUTOTUYECKHI),  CHUHTETUYECKUM U
MOCTCUHTETUYECKUH (TPEMUTOTHYECKHI) MEpHOIbl HHTEP(DA3bI.

Marpuunsiii cunte3 JIHK — pennukauus. [lpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJIEIbHOCTD.
Mexannsm pemnukanuu JIHK. Xpomocomel. Ctpoenune xpomocoMm. Tenomepsl n

TenoMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTull. JUIiouaHsldi u
rarionJIHeli  Habopel  XpoMocoM. ['omonormunsle Xxpomocombl. IlomoBbie
XPOMOCOMBI.

Jlenenne kietku — MuTo3. CTaauy MUTO3a U TIPOUCXOISATINAE B HUX MTPOIIECCHI.
Tuner Muto3a. KaproknHes v mUTOKMHE3. broornueckoe 3HaYCHUE MUTO3A.

Perynsanust mutoTnueckoro mukia kKieTku. [IporpamMmmupyemasi KieTO4Has
ru0enb — anomnTo3.

Knerounoe sapo, XpoMocoMbl, (YHKIIMOHATbHAs T€HOMHKA. MexaHnusmobl
npoaughepayuu, oughgpepenyuposku, cmapenus u eubeau kiemox. «l{ugpposas
K1emKay — ouourgopmamuyeckue Mooeiu QyHKYUOHUPOBAHUS KIeMKLU.

JdeMoHCTpanuu

Tabmuiel u cxembl: «KW3HEHHBIH UK KIETKW», «Mwuto3», «CtpoeHue
xpomocomy, «Pernukanus [JHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapaThl: «MHUTO3 B KJI€TKaxX
KOPEIIKa JTYKay.

JlaGoparopHast  palora «MI3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOITpernapaTax».

JlabopaTtopHas padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. CTpoenue u GpyHKIUM OPraHU3MOB

buonoruyeckoe pazHooOpasue OpraHU3MOB. OOHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT'OKJICTOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOEHUS U )KU3HEACATEIIPHOCTH OTHOKJICTOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJICTOYHBIC T'PHOBI, OJHOKJICTOYHBIC BOJIOPOCIH, IPYrUe
npoTUCcThl. KoTOHHaIbHbIe OpraHU3MBI.



B3anMoCBsA3p 4YacTel MHOTOKIETOYHOrO OpraHu3Ma. TKaHW, OpraHel H
cucreMbl opranoB. OpranusM Kak eIMHOe 1enoe. ['omeocras.

Tkanu pactenuid. TUnbl pacTUTENIBHBIX TKAHEH: 00pa3oBaTeIbHas, TOKPOBHASI,
NPOBOJIAIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpoeHus, (PyHKIUA u
PAacmoIOKEHUS TKAHEW B OpraHax pacTECHUM.

TkaHu KUBOTHBIX U YEIOBEKA. THUIBI dKMUBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHas. OCOOCHHOCTH CTpOEHUs, (QPYHKIUN WU
PacnoJIOKEHUS TKAHEW B OPraHax KUBOTHBIX M YEJIOBEKA.

Opranbl. BereratuBHble W T'€HEpaTHUBHBbIE OpraHbl pacteHuid. OpraHbl U
CHUCTEMBI OPTaHOB KMWBOTHBIX U 4YeioBeKa. DYHKIIMHA OPraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapykHbIl U BHyTpeHHUH ckeneT. CTpoeHue U THUIIbI
COEIMHEHUS KOCTEMN.

JIBmokeHue  opraHu3moB.  J[BMJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OouIHOE, XKTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHMI:
TPONU3MBl W HACTUHU. JIBH)KEHME MHOI'OKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbImieuyHas cuctema. Pednekc. CkeneTHbie MBIIIIBI U UX paboTa.

[Tutanue opranu3zmos. [lornoieHue Bobl, YIJIIEKUCIOro ra3a i MUHEpallbHBIX
BEIIECTB  pacTeHusiMU.  [lurtamume  XUBOTHBIX.  BHyTpumosioctHoe U
BHYTPUKIIETOUHOE TnuuIeBapeHue. [IuTaHue MO3BOHOUYHBIX >XUBOTHBIX. OTaebl
MUIIEBAPUTENbHOrO TpakTta. [IumeBapurensHble xene3bl. llummeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHuil. J{prxanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTkh. KoxxkHoe npixanue. /[prxarenbHas TOBEPXHOCTD.
’KabepHoe u né€rounoe apixanue. JlpixaHue MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCIIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucreMa 4ejnoBeKa. MeXaHu3M BEHTWIILUMH JETKUX Y MNTUL U
MJIEKONUTaOUX. Perynsamnus apixanus. J{pixareabHble 00bEMBI.

TpaHncnopT BemIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHMI.
TpaHcnopT BewmecTB y KHUBOTHbIX. KpoBeHocHas cucreMa U €€ Oprasl.
KpoBeHocHasi cuctemMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepale,
KPOBEHOCHBIE COCYJlbl U KpoBb. Kpyru xkpoBooOpaiieHus. IBOJIOLHUOHHbBIC
YCJIO)KHEHUSI CTPOEHHUS KPOBEHOCHOM CHCTEMBI MMO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua U e€ peryssiusl.

Brinenenue y opranu3mos. Beienenue y pactennil. Beigenenue y )KUBOTHBIX.
CokparturenbHble Bakyonu. Opranbel BblaeneHus. OunbTpauus, CeKpeuus u
oOpaTHOE BcachlBaHHWE KaK MEXaHM3Mbl PaOOTHI OpraHoB BbljeneHUs. CBA3b
IIOJIOCTU TeJla C KPOBEHOCHOW M BBIICIUTEIBHOM CcUCTeMaMU. Belaenenue y



NO3BOHOYHBIX JKMBOTHBIX M yenoBeka. llouku. CtpoeHue m (HyHKIMOHHPOBAHHUE
HeppoHa. OOpa3oBaHME MOUH Y YETOBEKA.

3ammra y OpraHM3MOB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. CIopbl
OakTepuil U MUCTHI MPOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTeHuit. Kyrukyna.
CpencTBa macCUBHOM U XUMHYECKOM 3alTUThI. DUTOHIINIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M HMX MNPOU3BOJHBIE.
3amura opranu3ma ot OonesHed. UMmyHHas cucrema udenoBeka. KierouHwlit u
TYMOPAJIbHBIA UMMYHHUTET. BpoXaAEHHBIA W TPUOOPETEHHBIN crenupuIecKuii
UMMYHUTET. Teopus KIOHAIbHO-ceneKTuBHOro ummynurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOT O
UMMYHUTETa B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

Pazgpaxumocts W perymsiqus y  OpramusmoB. PasznpaxumMmocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapaxumMocTs U peryisinus y pacTeHUM.
PocroBble BelecTBa U MX 3HAYCHHE.

HepBHast cucrema u peduieKTOpHasi peryisiius y S>KMBOTHbIX. HepBHas
CUCTEMA U €€ OTAEIIbl. DBOIIOLUOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTIEIBl TOJIOBHOI'O MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pednexTopHas nyra. bezycioBHbie U yci0BHBIE pedIeKChI.

['ymopanbHas peryiauus U SHIOKPUHHAs CUCTEMA JKMBOTHBIX U UYEJIOBEKA.
JKeine3bl 3HIOKPUHHOWM CUCTEMBI U KX TOPMOHBIL. /{eficTBHE rOpMOHOB. B3anmocBs3b
HEPBHOW M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JdemoHcTpanun

[Toptper: W. I1. [TaBnos.

Tabmauubr u cxembl: «OIHOKJIETOYHBIE BOAOPOCHH», «MHOTOKIETOYHBIE
Bogopocian», «bakrepun», «lIpocrenmme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucrtemMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue cTebisy,
«CTpoeHue JHUCTOBON IMIaCTUHKNY, «TkaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«[IumeBapurenbHas cucrema», «KpoBeHocHass cucremMa», «/lpixarenpHas

cucrema», «HepsHas  cucrema», «Koxka», «MsbllieyHas  cHCTEMay,
«BplienuTenbHas cUCTEMa», «JHIOKPUHHAs cucTeMa», «CTpOeHHE MBIIIIBDY,
«UmmyHnurer»,  «Kumeunomomnoctusle», «CxeMa  NHATaHUSA  PaCTEHUNY,

«KpoOBEHOCHbIE CHCTEMBbI TO3BOHOUYHBIX KHUBOTHBIX», «CTpO€HHE THUIAPHIY,
«CtpoeHue 1uiaHapuny», «BHyTpeHHee cTpoeHue NoXeBoro uepsi», «HepBHas
cuctema poeio», «HepBHas cucrema rymku», «HepBHas ~— cuctema
npecMmbikaronuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
miiekonuTaronuxy, «HepBHas cucrema uenoBekay, «Peduekcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpEnaparbl OJHOKIETOYHBIX
OpPraHWU3MOB, MUKPOMpENapaThl TKaHEH, PaKOBUHBI MOJUTFOCKOB, KOJUICKIIMU



HACEKOMBIX, UTJIOKOXHUX, *UBbIE IK3EMIUISIPhl KOMHATHBIX pacTeHUM, repOapuu
pacTeHMil pa3HBIX OTHEJIOB, BIAXHbIE TMpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoBaHUE ISl IEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHieTUIeHHs KpaxMalia U OeIKOB Mo/ IeHCTBHEM (epPMEHTOB, 00OPYIOBAHUE IS
JIEMOHCTPALMU OIBITOB IO MU3MEPEHUIO KUZHEHHOW EMKOCTH JIETKMX, MEXaAHU3Ma
JbIXaTENIbHBIX JBUKEHHI, MOJIENIH TOJIOBHOTO MO3Tra Pa3JINYHbIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHEH pacTEHUI.

JlabopatopHas paGora «/3yueHure TKaHEH )KUBOTHBIX».

JlaGoparopHasi pabora «/3ydueHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoOkeHre U pa3BUTHE OPraHU3MOB

@opMbl Pa3MHOXKEHUSI OpPraHU3MOB: Oecrnojioe (BKJIIOYasi BEr€TaTUBHOE) U
nojoBoe. Buael  Oecnosoro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CHOPYJISLIMS,
(dparMeHTalys, KIOHUPOBAHUE.

[TonoBoe pa3zmuHoxkenue. IlonoBbie KieTkW, wian ramerbl. Meiio3. Craauu
Mmeiosa. [loegenne xpomocom B Meio3e. Kpoccunrosep. bruonornyeckuii cMpIC
Meio3a W TOJOBOro Imponecca. MeWo3 M €ro Mecrto B JKU3HEHHOM IIMKJIE
OpPraHu3MOB.

[IpenzaponsimeBoe pazButue. ['aMeToreHes y >kMBOTHBIX. 110710BBIE JKETE3HI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W SMOpPHUOHAJIBHOE pa3BUTHUE JKUBOTHBIX. (CrnocoObI
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHIyalbHOE Pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPHUOJIOrUsl — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21agHvIX NPodIEM IMOPUOTIOSUL.
Konyenyuss mopgocenoe u mooderu mopgoeenesa. Craguun >MOpHOTeHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOmenme. Tumbsl  apoOieHus.
Jlemepmunuposannoe u Hedepmunuposanmnoe Opobnenue. bnacmyna, munol
onacmyn. OCoOCHHOCTH JpPOOJICHUST MIICKOMUTAIOIIUX. 3apObIINICBbIE JIUCTKU
(racTpymsinust). 3aKiaaKa OpraHOB U TKaHEW W3 3apO/IbIINIEBBIX JIUCTKOB. B3aumuoe
BIUSHUE YacTeW pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHATIbHAS WHIYKIUSA).
3akilaka TIUlaHa CTPOCHUS JKMBOTHOTO KAk  PE3yJbTaT HMEPAPXUUECKUX
B3aUMOJICUCTBUI TE€HOB. BiusHue Ha 53MOpPHUOHAIBHOE pa3BUTUE PaA3JIUYHBIX
(bhaKkTOpPOB OKpYyKAIOIIEH CPEIbI.

Poct u pasButue xuBOoTHBIX. I[locTomOpuonanbHbI mepuoxa. Ilpsmoe u
HempsiMoe pas3BuTue. Pa3zButue ¢ meramopdo3oM y OECMO3BOHOUHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHoOrmdyeckoe 3HaueHUE MPSMOIO0 U HENPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa KUBOTHBIX. PaKTOPHI
PETYISAIUU POCTA )KUBOTHBIX U YenoBeka. CTaguu mocTIMOpHOHAIBHOTO Pa3BUTHS



y KUBOTHBIX U 4esioBeKa. [leproapl oHTorenesa yenoBeka. CTapeHHE U CMEPTH Kak
OMOJIOTNYECKUE MTPOLIECCHI.

Pa3smHoxxenue u passutue pacteHuid. ['amerodputr u cnopodut. Meiio3 B
YKU3HEHHOM ITMKJIe pacTenuii. OOpazoBaHue CIop B mporiecce Meiio3a. ['amerorenes
y pacteHuid. OIJI0/I0TBOPEHUE U Pa3BUTHE PACTUTENIbHBIX OpraHu3MoB. J[BoiiHOe
OIIOZIOTBOPEHUE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHU3MBbI PETYNSLUNA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toprpetsr: C. I'. HaBamun, X. HIneman.

Tabmunpl U cxembl: «BereraruBHoe pa3MHOXKeHHE», «Tumel Oecrooro
pa3MHOXKEHUsD», «Pa3MHOXKEHHME XJIaMHJIOMOHAIb», «Pa3MHOXKEHHE SBIIICHBI»,
«Pa3sMHOXeHUEe TUAPBY, «Melo3y, «XpomocoMbl», «l'ameroreHes», «CtpoeHue
SMIEKJIETKU U criepMaTo3onay, «OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u
HelpsAMoe pas3Burue», «Pa3BuTue MaNWCKoOro xyka», «Paszsutue capa”umy,
«Pa3BuTue nArymkm», «J{BoiHOE OIJIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JIBYAOJIbHBIX pacTeHUi», «KU3HEHHbIN UK
MOPCKOU KamyCThI», « KU3HEHHBIA UK MXay, < KU3HEHHBIN HUKJIT MATOPOTHUKAY,
«KW3HEHHBIN IMKJI COCHBI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparhl SUIEKICTOK MU
CIIEpMATO30UJI0B, MOJAENb «L[UKI pa3BUTHS JATYIIKN.

JlaGoparopHasi padora «/3ydeHue cTpoeHHS MONOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIpenaparax.

IIpakTnueckas padora «BbIABIEHUE MPU3HAKOB CXOJCTBA 3apOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX ).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOMXEHHS BBICIINX
pacTEeHUN».

Tema 11. I'eHeTMka — Hayka 0 HACJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIEHUS U Pa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Poinb 0T€UECTBEHHBIX YUEHBIX B PA3BUTHUU T'€HETUKHU.
Pa6otsr H. K. Konsriosa, H. U. Basuiosa, A. H. benosepckoro, I'. /1. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUUECKHUE TMOHATUS U CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC IMPU3HAKHA, JOMWHAHTHBIA M PELECCUBHBIN
NPHU3HAK, TOMO3UTOTA, TETEPO3UT0TA, YUCTASI JIMHUS, TUOPHUIBI, TCHOTHUTI, (DEHOTHII.
OCHOBHBIE ~ METO/ABl  TEHETHKW: THUOPUIIONOTUYECKUHN,  LUTOJIOTUYECKUH,
MOJIEKYJISPHO-TEHETUYECKUM.

JdemMoHncTpanuu



[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. .
BasuwiioB, A. H. benoszepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuil.

Tabnuiel u cxeMbl: «MeToabl TeHETUKNY, «CXeMbl CKPEUTUBAHUS.

JladbopaTtopHast padora «J/Ipo3odmma Kak OOBEKT TI'€HETHYECKHUX
HUCCIICIOBaHUM Y.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKoH
ennHooOpas3usi rTuOpUAOB mepBoro nokosjeHus. [Ipasuno gomunupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacUICIUICHUsl MpU3HAKoB. [luTonornyeckre OCHOBBI
MOHOTHOPUTHOTO CKpEIIUBaHus. [ MoTe3a YuCTOTHl ramMer.

AHanusupymouiee cKpemuBaHue. [IpoMexxyTouHbI XapaKkTep HACJIeIOBaHUS.
Pacmernnienre npu3HakoB MpHU HEMOJTHOM JOMUHUPOBAHUHU.

JHuruOpuanoe ckpemuBanue. TpeTuil 3akoH MeHienst — 3aKOH He3aBUCUMOT'0
HacJIeI0BaHUs MPU3HAKOB. [{UToI0rnYecKkre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

Cuemnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CuerieHHOE
HACJICIOBAHWE TE€HOB, HAPYIICHUE CLEIUICHUS MEXAY TIeHamMu. XPOMOCOMHAs
TE€OpHUs HACIEACTBEHHOCTH.

I'eneruka nmona. XpoMOCOMHBIM MEXAHU3M OIMPEACIEHUS MOJIa. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHslii M rereporaMmeTHbid mnos. ['eHermyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue npu3HaKoB, CUETUIEHHBIX C MTOJIOM.

I'enorun kak nenoctHas cucrema. [Inenorponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aiuienu3M. B3anMOIeNCTBUE HEAUIENIbHBIX T'€HOB.
KommnementapHocts. Onmcras. [lonumepusi.

['eHeTnyeCckuil KOHTPOJIb PA3BUTHUSA PACTCHUH, )KUBOTHBIX U YEJIOBEKA, a TAK)KE
(U3MOIOTMYECKUX  MPOIIECCOB, TOBEACHUS HM  KOTHUTHBHBIX  (DYHKIHUH.
['eneTnueckre MexaHU3Mbl CUMOUOT€HE3a, MEXAHU3MbI B3aUMOJICHCTBUS «XO3SIMH
— Tapa3uT» U «XO35IMH — MHUKpOOUOM». ['€HeTHdecKrue acmeKThbl KOHTPOJIS U
M3MEHEHUS HACJIEICTBEHHON MH(OpMAIIU B MOKOJECHUIX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxembl: «llepBblil 1 BTOpoi 3akOoHBI MeHnens», «TpeTuil 3aKoH
Menpens», «AHAUIM3HPYIOUIEE CKpelIMBaHuEe», «HemoiHoe JOMUHUPOBAHUEY,
«CueruieHHOEe HaclieloBaHWE TMPU3HAKOB Yy Jpo30uibl», «['eHeTuka Tmoiay,
«Kapuorun uyenoBeka», «Kapuotun npozoduibry, «Kapuotum OTHIBDY,
«MHOX€ECTBEHHBIN ajuienn3M», «B3auMo1eiicTBHE TEHOBY.

OOGopynoBaHue: MoOJedb IS JEMOHCTpPAllUM 3aKOHOB  €IWHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHMS M PACIICIJICHUS MPU3HAKOB, MOJAENb IS
JEMOHCTPAllMM 3aKOHA HE3aBUCUMOIO HACJIEAOBAaHMS IMPU3HAKOB, MOJEIb IS



JEMOHCTPAIMU CLETUIEHHOTO HACIEAOBAHUS TMPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpenapar: «{po3zodumnar.

IIpakTueckass padora «V3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO
CKpEIINBAHUS Y IPO30PUITBIY.

IpakTnueckas  padora  «M3ydyeHue  pe3yabTaTOB  JUTHOPHUIHOTO
CKpELIUBAHUA Y APO30(PHUITBI.

Tema 13. 3akoHOMEpPHOCTH U3MEHYMBOCTH

BzaumopeiictBue reHotuna u cpenbl npu  (GopMUpoBaHMHM (DEHOTHTIA.
N3menunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE NMPU3HAKU. Buasl
W3MEHUYMBOCTU: HEHACIICICTBEHHASI Y HACJICCTBEHHAS.

MonudukanuonHas u3MeH4YMBOCTh. Ponb cpenbl B (GOpMUpPOBaHUU
MoIU(PUKAMOHHON M3MeHuUnBOCcTH. HopMa peakiuu npusHaka. BapwanmoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAu(pUKaIMOHHON
U3MEHYHUBOCTH.

I'enoTnMYeckass N3MEHUYUBOCTh. CBOKMCTBA T€HOTUITMYECKON N3MEHUHUBOCTH.
Buibl reHOTHTTMYECKOI M3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHAS.

KomOunaTuBHas u3MeHYMBOCTH. Mei0o3 M MOJOBOM MpPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTHU B CO3/IaHUU
TeHETHYECKOT0 Pa3HOOOpa3us B mpejiesiax OJHOr0 BUA.

MyranmoHHass HW3MEHYMBOCTh. BHIbl MyTalnMi: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUHMPOBAaHHbICE MyTalMd. SaepHble U
HMToILIa3MaTuyeckue myranuu. CoMaTuyeckue W MOJIOBble MyTaluu. [IpuynHb
BO3HMKHOBEHUSI MyTanuil. MyTareHol W HX BIHSHUE Ha OPraHU3MBbL.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTUYECKUX pAJIOB B
HacneacTBeHHoM u3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYHMBOCTH U
HACJIECTBEHHOCTb.

Onuecenemuxa u dNUSEHOMUKA, pOJb dNUSEHeMUYecKux @axkmopos 6
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

[Toprpersr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumpel w  cxeMbl: «Buasl um3MeHUMBOCTHY», «MoaudukaruoHHas
W3MECHUYUBOCTBY, «KomOnHaTUBHAS H3MEHUYUBOCTbB), «Meiio3,
«OmnonorBopeHuey, «I eHernueckre 3a00eBaHus YenoBekay, « Buibl MyTanuiiy.

OO6opynoBaHue: >XKMBbIe U TepOapHbI€ SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMHA BUIAMH H3MEHYUBOCTH.

JlaGoparopHast padora «HccneqgoBanue 3aKOHOMEPHOCTEM
MOAU(UKAIIMOHHOW M3MEHUMBOCTH. [locTpoeHME BapuUalMOHHOrO psga U
BAPUALIMOHHOU KPUBOW.



IIpakTnueckass padora «Myrauun y Jpo3oduiasl  (Ha TOTOBBIX
MUKpONpenaparax)».

Tema 14. I'eneTuka 4esioBeKka

Kapuorun uyenoeka. MexayHapoaHas IIporpamMma HMCCIIEIOBaHUsS T€HOMA
yernoBeka.  Meroasl  M3ydeHUsT TEHETHMKM  YEJIOBEKa:  T'€HEaJOTrM4YeCcKui,
OJM3HEIIOBBIH, LIUTOr €HETUYCCKUM, MOMYJIIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHUCJE C IMOMOLIBIO
[M11P-ananu3a. HacneactBeHHble 3a00iieBaHUs YellOoBeKa. [ eHHbIE U XpPOMOCOMHBIE
0o0ye3HM yenoBeKka. bolie3HW C HAaCIEICTBEHHOW IMPenpacroioKEHHOCTBIO.
3HaueHUE MEIUIIMHCKOW T'€HETUKHU B MPEJOTBPALICHUU U JEYEHUU M'€HETHUYECKUX
3a0oneBaHui 4yenoBeka. MeauKO-reHeTHYeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBbBIE
KJIETKA. [[OHATHE «T€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCICIOBAHUN B
00J1aCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (QakTopbl TOBBINIEHHON YYBCTBUTEIBHOCTH YENOBEKA K
(¢u3nyecKkoMy U XMMHUUECKOMY 3arpsi3HEHHUIO OKpY:Karollen cpepl. I'eneTnueckast
IIPEAPACTION0KEHHOCTD YEIOBEKA K MTATOJIOTUSM.

JemoHcTpanuun

Tabnuier 1 cxembl: «Kapuotun denoBeka», «MeToabl U3yUeHHs] TEHETUKU
qenoBekay, «I eHernueckue 3a001eBaHUS YEIIOBEKAY.

IIpakTuyeckas padora «COCTaBICHHUE U AHAIN3 POITOCIOBHOMNY.

Tema 15. Cesrekuusi opranusmMoB

JloMecTHKanus U CeNeKUHs. 3ap0KICHNE CEIEKIUU U IOMECTUKALIUHU. Y YeHUE
H. U. BaBunoBa o IleHTpax TpOUCXOXKIEHUS W MHOTOOOpa3us KyJIbTYPHBIX
pacrenunii. Poip cenexkunu B CO31aHUM COPTOB PACTEHUM U IOPOJ KUBOTHBIX. CopT,
opoja, ITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACJIEACTBEHHON U3MEHUYUBOCTH
H. U. BaBumnoga, ero 3HaueHue Jj1sl CeJIEKIIMOHHON pabOThI.

Metonbl cenekUMOHHOM padoThl. McKyccTBeHHBIM OTOOp: MacCOBBIA U
VH]IUBU]1yaJIbHBIN. Jrtarnsl KOMOUWHAIIMOHHOMN CeJICKIIUU. HUcneiTanue
npou3BoAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ momoIbio aHanmmza J{HK.

HcKyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIEKUUMOHHOW  paloThl.
PaananoHHBIN U XUMUYECKUM MyTareHe3 Kak MCTOYHMK MYyTalMi y KyJbTYPHBIX
¢opm opranuzmoB. lcmnonab3oBaHHE TE€HOMHOIO PENAKTUPOBAHUS W METOJIOB
pexomOuHaHTHRIX JIHK 17151 momyueHust nCXoIHOTO MaTepuaia Jisi CeNIeKITHH.

[Tonyuenune MIOJINTUIONIOB. Bnyrpusunosas rudopuan3aIys.
bnuskopoacTBeHHOE — CKpelllMBaHWe, WM  uMHOpuauHr.  HepoacTBenHoe
CKpeluBaHue, win ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuud. Otnanénnas rulOpunuzanusa. Ilpeononenue Oecriogus



MEXBUAOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTEHUI U )KUBOTHBIX. «3enéHas
DEBONIOYUAN.

CoxpaHeHune U U3y4eHue FTeHETHUYECKNUX PECYPCOB KYJIBTYPHBIX PACTEHHUM U UX
IUKUX poAWYEl Ui CO3/IaHUSI HOBBIX COPTOB U F'MOPHUIOB CEIbCKOXO03HCTBEHHBIX
KYIbTYp. H3yuenue, coxpaneHue u YnpaeieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX  JCUBOMHBIX 8 UYeNax YIVYUleHUs
CYyUecmayowux U co30aHusi HOBbIX NOPOO, JUHULU U KPOCCOB8, 8 MOM HUCIe C
NPUMEHEHUEM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
NepCneKmuGHbIX MexHOA02Ul.

JdemoHcTpanun

[Toptpers: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuupl n cxembl: «L{eHTpBI NPOUCXOKACHUS U MHOIOO0PA3Usl KYJIbTYpPHBIX
pacTeHHui1», «3aKOH TOMOJOTMYECKUX PSIAOB B HACIEACTBEHHOW H3MEHUYHUBOCTHU,
«Metogpl cenexkuuny, «OtnanéuHas rudpuauzanusy, «MyrareHes».

JlabopaTopHas padora «3yueHue cCOpTOB KYJbTYPHBIX PACTEHHUI U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHasi padora «/3ydueHue METOI0B CEIECKIIUU PACTEHUI.

IIpakTnueckas padora «[IpuBrBKa pacTeHHII».

Ikckypeusi «OCHOBHBIE METOABI M JOCTHMIKEHUS CEJIEKIHMH PACTEHHA H
YKUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATEIbHBIM y4acCTOK, B TEIUIMYHOE XO3AWCTBO, B JIaDOpaTOPHUIO
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buorexHoI0rus U CHHTeTHYeCKAasi OMOJIOT U

OOBEKThI, UCHOJB3yEMblE€ B OMOTEXHOJIOTMHM, — KIJIETOYHbIE W TKaHEBbIE
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEePUCTHKA. TpagumonHas
OMOTEXHONOTUsA:  XJIeOOMeUeHne, TMONYyYECHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BuHOMENHe. Mukpobuonorudeckuii cuuTe3. OOBEKTHl MHUKPOOHOIOTHMYECKUX
texHosioruit. [Ipon3BosicTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB LEJICHAINPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS I€HOMOB C LIEJIbIO MTOJIYYECHHs] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepKalllMX HE BCTPEYAOIIHNECS B IPUPOIe OMOCUHTETHYECKHUE TYTH.

Knerounas mnxkeHepusa. MeTonbl KyJbTyphl KJIETOK M TKAHEHM PAaCTEHHUA MU
KUBOTHBIX. Kpuobanku. Comarudeckas rubOpuamzanuss ¢W COMaTHYECKUUN
ambOpuorene3. lcnoiapb30BaHWE TAIUIOWJAOB B CEJIEKIUU pacTeHuid. [lonyyenue
MOHOKIIOHANbHBIX anmumei. Hcnonvzoeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUTIOJOTBOpPEHUE. PekoHCTpyKIus
AWIIEKJIETOK U KIIOHUPOBAHUE KUBOTHBIX. METONI TpaHCIUIAHTALUUH SIE€pP KIETOK.



Texnonocuu 0300posnenust, KyibmueUpOBaHUs U MUKPOKIOHANbHO20 PA3ZMHONCEHUS.
CeNbCKOXO3AUCBEHHBIX KYAbIMYP.

XpoMOcOMHass U TeHHasi WHXeHepusd. VICKYyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomouHaHTHBIX JIHK. Cozoanue mpanceennwvix opeanuzmos.
JloCTH>XEHUS ¥ TEPCIIEKTUBBI XPOMOCOMHOM M T€HHOU MHKEHEPUU. DKOJIOTHUECKUE
U ATUYECKHE MPOOIEMbl TCHHOW UH)XEHEPUH.

Menuuuackue 6uorexunonoruu. [loctrenomuas nudposas menunuHa. TTIP-
TUarHoCTHKa. MeTaOoJIOMHBIM aHaIW3, TEHOICHTPUYCCKHM aHaJIu3 IpoTeoMa
YEIOBEKa ISl OLUEHKHA COCTOSIHHMS €ro 310poBbs. lcCmoib30BaHHWE CTBOJIOBBIX
KJIeTok. TaprerHas Tepanusi paka. 3D-OuoumkeHepuss g pa3pabOTKu
dbyHIaMEHTAbHBIX OCHOB MEJIUIIMHCKUX TEXHOJIOTHUM, CO3JaHUs KOMILUIEKCHBIX
TKaHEH COYeTaHWEM TEXHOJOTHH TPEXMEPHOro OMONpHHTHHTA M cKaddoiauHra
JUISL pELICHHUS 3a/1a4 IEPCOHATIM3UPOBAHHON METUIUHBL.

Co3anue BEKTOPHBIX BAaKIMH C IEJIbI0 O0ECleueHHs] KOMOWHHUPOBAHHOM
3ammThl OT Bo3Oymutreneir OPBU, yctaHoBieHHE MOJICKYJSIPHBIX MEXaHHW3MOB
dbynakimonupoBanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIMIUX OCOOO OMACHBIC
3a00J1€BaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuun

Tabmumpl 1 cxembl: «Mcronb30BaHNEe MUKPOOPTAaHU3MOB B IIPOMBIIIJICHHOM
MPOU3BOACTBEY, «Knerounas nHxeHepus», «I eHHas HHXKECHEPUS».

JlabopaTopHas padora «3yueHrue 00bEKTOB OMOTEXHOIOTHUN.

IIpakTuueckas padora «llonydeHrne MOJTOYHOKUCIBIX IPOTYKTOBY.

Ikckypeusi  «buorexHonoruss — BakHEHIIas MPOU3BOJUTENbHAA CUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)».

11 KIJACC

Tema 1. 3apo:kneHue W pa3sBUTHE 3BOJIONMUOHHBIX INpeICTABJICHUN B
onoJioruu

OBomonmonHas Teopuss Y. JlapBuHa. IlpeanochblikM BO3HUKHOBEHHUSA
napBuHu3Ma. JKu3Hb 1 Hay4dHas AesarenbHocTh Y. JlapBuHa.

JIBky1ue cuibl 3BoiioiMu BUuaoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXXEHUSI OpPraHM3MOB, HACIIEJICTBEHHas W3MEHYMBOCTh, OOphOa 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunrernueckor Tteopun sBomitonmu (CT3). HelTpanbhHas
teopus HBomionuu. CoBpeMeHHass DBOJIOIMOHHAS  OWonorusi. 3Ha4YeHUE
ABOJIIOIIMOHHON T€OPUHU B (POPMUPOBAHUYN €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JdemoncTpanuu



[Toptpersr: Apucrorens, K. JIunnen, K. b. Jlamapk, 3. JK. Cenr-Unep, XK.
Krosee, Y. dapsun, C. C. YerBepukos, W. 1. lImansraysen, Ix. Xonaeitn, . K.
benses.

Tabnuret u cxembl: «Cuctema xxuBoit mpupoasl (o K. JIunuero)», «Jlectauia
XKUBBIX cymecTB (o Jlamapky)», «Mexanusm (HopMHUpOBaHHS MPUCTTOCOOTIECHUHN Y
pacTeHull u )kUBOTHBIX (110 Jlamapky)», «KapTta-cxema mapiipyra mytemiectBus Y.
HapBuna», «Haxonku Y. [apBunay, «®Dopmbl O0OpbOBI 3a CYIIECTBOBaHHUEY,
«[Toponpr TomybOei», «MHuoroobpasue KyabTypHBIX (opM KamycTb», «Ilopossr
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHMs HOBbIX BHJIOB (o Y. JlapBuny)»,
«CxeMa COOTHOLIECHUS MABWKYIIMX CHJI 3BOJTOLHMNY», «OCHOBHBIE IOJIOKEHUS
CUHTETUYECKON TEOPUH IBOJIOLUN.

Tema 2. MUKPO03BOJIIOIHSA U €€ Pe3yJIbTATHI

[Tomynsiums Kak dlIeMEHTapHas €AWHALA 3BOMOINA. COBpEMEHHBIE METOBI
OLICHKM TE€HETUYECKOro pa3HooOpa3us W CTPYKTypbl mnonyisiuil. M3meHenue
reHooHJa TOMYJISIMU KaK DJIEMEHTApHOE SBOJIONHUOHHOE SIBICHHE. 3aKOH
reHeruyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHble (PaKTOpbl (IABUXKYIIHME CHIIBI) 3BOMIOUMHA. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHuUuMBOCTh. [lpeld reHOB —  ciiydaifHble
HEHAIPaBJICHHbIC U3MEHEHHSI YaCTOT aJljiesield B momy sinusax. JddexT ocHoBartes.
Ogpgexm oOymuinounoco copaviuka. CHudCeHUe 2eHeMuUYecKo20 pa3Ho00pa3us:
npuuunsl u creocmsus. llposenenue s¢pgpexma opetigha eenos 6 6oabUIUX U MATBIX

NONYIAYUSIX. Murpanumn. N3onsauus NOMYJIALU: reorpaguieckas
(mpocTpaHCTBeHHAs ), OMoornueckas (penpoayKTUBHas).
EctectBennblii oTO0p — HampaBistommii  (aktop sBomonuH. DPopmbl

€CTECTBEHHOI0  OTOOpa:  JABWXKYIIMHA, CTaOWIM3UPYIOIIHUNA,  pa3pbIBalOLIUi
(am3pynrtuBHbIi). [lonoBoil oTOOp. BO3HMKHOBEHHE M 3BONIOLUSA COLUAIBHOTO
NIOBE/ICHUS )KMBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBEHHE NPUCTIOCOOIEHUH Y OPraHu3MOB. ApoMop(}o3bl U UANOAJANITALIUH.
[Tpumeps! mprcnocoOIeHnid y OpraHu3MoB: MOp(oIorudeckue, (pru3noIoruiecKue,
OMoXuUMHUYECKHe, MoBefeHuYeckre. OTHOCUTENBHOCTh  MPUCIOCOOIECHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yJbTar
MUKpo3BomoIu. M3onsaums — ximoueBoil (axktop BumooOpasoBanus. [lytu u
CIIOCOOBI BUJ1I000pa30BaHUs: aJUIONATPUYECKOE (reorpaduueckoe),
CUMIATPUUECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIOnAU3aIMS,
rudpuauzanus). JJIMTeIbHOCTh BOJIIOLIMOHHBIX MPOIECCOB.

MexaHnu3mbl GOpMUPOBAaHUS OMOJIOTUYECKOTO Pa3HOO0pasHsl.



Ponb 3BOMIOLMOHHON OMONOrUH B pa3pabOTKE HAyYHbIX METOAOB COXPAHEHUS
O6uopazHooOpa3usi. MUKpPOIBOJIOINMSA U KOIBOJIOIUS Mapa3uTOB M HMX XO3SEB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUYUBOCTU K AHTUOMOTUKAM U CITIOCOOBI OOPHOBI €
HEU.

JdeMoHCcTpanuu

[Toptpersr: C. C. UerBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTanmoHHass HM3MEHUYUBOCTHY, «llomynsironHas
CTPYKTYypa Buaa», «CxeMma MposiBIEHUS 3aKoHa Xapau—BaiinOepray, «JIBuxyime
CHJIBI 3BOJIONUNY, «IDKOJIOTMYECKas W3OJSIHS TMOMYJISIUNA CEBAaHCKON (openny,
«["eorpadmueckast U30IAMUSA TUCTBEHHULIBI CHOMPCKOMN M TUCTBEHHULIBI JAYPCKOW,
«ITonynALMOHHBIE BOJTHBI YUCIEHHOCTH XUIIHUKOB M KepTBY», «CxeMa JNeicTBHS
€CTECTBEHHOTO 0TOOpay, «@opMbI 00pKOBI 3a CyliecTBOBaHUEY, «HITYyCTpHATbHBII
MenaHu3sM», <«OKuBble — Hckomaembie»,  «IlOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpemynpexnaromias okKpacka KUBOTHBIX», «DU3HOIOrHYECKUE
agantaiuuy, «lIpucnocOONIEHHOCTh OpPraHu3MOB U €€ OTHOCHTEIBbHOCTHY,
«Kpurepuu Buma», «Bunasl-nBoiHukn», «CTpyKTypa Buaa B mpupoie», «CrnocoOs
BU000pa3oBaHus», «I'eorpaduueckoe B11000pa3oBaHue TPEX BUIOB JIAH IbIILIEH,
«IKOJIOrMYecKoe BU000pa3oBaHKE BUAOB CUHUI, «llonmumionasl pacTeHuid»,
«KamycTHO-peieunbIit THOpUI.

OO6opynoBanue: repbapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Yydelia MTHIT |
3Bepelt ¢ mpuMepaMu pa3IMuHbIX IPUCTIOCOOIECHUM, yydesia MTUIl U 3Bepei pa3HbIX
BUJIOB, TrepOapuu pacTeHud OJM3KUX BHJIOB, OOPAa30BaBIIMXCS Pa3IMYHBIMU
CIOCOOAMHU.

JlabopaTtopHas padora «BpIsiBI€HNE H3MEHYMBOCTH Y 0COO€H OJTHOTO BUAAY.

JladbopaTopHas padora «[Ipucnoco0ieHns OpraHu3MoB U UX OTHOCUTENIbHAS
1EJIeCO00Pa3HOCTH.

JlabopaTtopunas pabora «CpaBHEeHHE BHUJOB 10 MOPQPOIOTHUECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoJouus u eé pe3yJibTaTbl

Meroasl u3ydeHHS MakKpol’BodOLMHU. [laneoHTonornueckue  MeETOJbI
u3yueHusi odBomouuu. llepexonnbie QGopmMbl U QUIOreHETUYECKHE  PsiIbl
OpraHU3MOB.

buoreorpaduueckue meroapl u3ydeHus sposouud. CpaBHeHue QuoOpsl U
dayHbl MaTepuUKOB W OCTPOBOB. buoreorpaduueckue obiactu 3emiu. Bumbi-
DH/IEMHKH U PEITUKTBHI.

OMOPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOrHYECKHE METObl M3YyUYEHHUS
BONMIOIMKU. ['eHeTMueckue MEXaHU3Mbl DBOJIOLMM OHTOr€HE3a M MOSBICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbL.
PyaumenTtapHble  opraHel M aTaBu3Mbl.  MOJIEKYJISpPHO-T€HETUYECKHUE,



OMOXMMHUYECKUE U MAaTEMAaTUYECKUE METOAbI U3YyUEHHs SBOIOLUU. ['OMOIOrnuHbIE
redbl. COBpEMEHHBIE METO/IbI MOCTPOCHUS (PUIIOT€HETHUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallMU U IBOJIIOIMSI TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (MpaBwiia) 3BOMOUMH. [IpuHyun cmenvl QyHKYU.
HeoOpatumocTs sBomonuu. ApantuBHas paauanus. HepaBHOMEpHOCTH TEMIIOB
ABOJIIOIUH.

JdemoncTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromep, O. ['ekkens.

Tabaumpr 1 cxembl: «PUIOTEHETUYECKUI PAJ JIOMATN», «APXEONTEPHUKCY,
«3Bepo3yObie  smiepbl»,  «Creromedanb»y,  «Pununodursry,  «CemeHHBbIE
narnopoTHUKW», «buoreorpadguueckue 30HBI 3eMin», «Jlpelid KOHTHHEHTOBY,
«PenukTel», «HauanpHble cTaguu 53MOPUOHAIBHOIO Pa3BUTHS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE M aHAJOTMYHbIE OpraHel», «PyIuMeHThI»,
«ATaBU3MBI», «XpPOMOCOMHBbIE HA0Opbl 4YEIOBEKAa M IIMMIIaH3e», «lIaBHBIE
HampaBJIeHUs 3BOIIOLUNY, «OO0II1e 3aKOHOMEPHOCTHU IBOJIIOLIUN Y.

O6opynoBaHue: KOJUIEKIMH, TrepOapuu, MYJISHKM HCKOMAEeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKH TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBbIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

Hayunbple THUNOTE3Bl MPOUCXOXKACHHUS KU3HU Ha 3emie. AOuoreHes
naHcnepmusi. JloHaydHble TpeICTaBICHUS O 3aPOKICHUU KU3HU (KpEalmOHU3M).
['vnore3a NOCTOSSHHOTO CaMO3apPOK/ICHUS KU3HU U €€ onpoBepkeHue onbiTaMu .
Penu, JI. Cnannannanmy, JI. [Tacrepa. [IpoucxoxaeHue >ku3Hu U aCTPOOHOIOTHS.

OcHOBHBIE JTaIlbl HEOPraHU4EeCKOU DBOJIIOLUH. [InanerapHas
(reomoruyeckas) SBOMIONUSA. XHUMHYECKas OBOMIONUSA. AOHOTC€HHBIM CHHTE3
OpraHudeckux BemecTs M3 Heopranudeckux. Omeir C. Mwmiepa un I'. Opn.
O6pazoBanue noaumepoB u3 MmonomepoB. Koanepsarnas runore3a A. M. Onapuna,
rumoTe3a mnepBu4Horo OynpoHa Jk. XomaeiHa, reHerwmueckas rumore3a [
Ménnepa. PubGozumbl (T. Yex) u runoreza «mupa PHK» V. TI'mnbepra.
dopmupoBaHue MEMOPaH U BOZHUKHOBEHUE MPOTOKIIETKH.

Hcropus 3emin 1 MeTosibl €€ n3ydeHus. Fickoraembple OpraHnyecKre OCTATKU.
I'eoxponosioruss u e€ Meroabl. OTHOCHUTENbHAs U A0OCOJIOTHASI T€OXPOHOIOTHS.
['eoxpoHosioruueckas mKaisa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

HavaneHble drTambel opraHudeckod sBosronuu. IlosBieHue u  3BOIIOLHMS
HEPBBIX KJIETOK. DBOJIONUS MeTabonu3ma. BO3HUKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIEHKU KaK aHaJor MEepPBbIX Ha 3emile COOOIIECTB.
Crpomatonutsl. [IpokaproThl 1 3yKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOMIOIUOHHOE IPOUCXOKACHUE
BUpPYCOB. [IponcxokneHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUWE
OCHOBHBIX I'pyIIl MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 9Tallbl BOJIONMM BbICHIUX pacTeHui. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacremnit Ha cymy. IlosBieHHME CHOpPOBBIX pAacTeHUM H
3aBoeBaHMe uMH cymu. CemeHHble pacTeHus. lIponcxoxkaeHue NIBETKOBBIX
pacTECHUM.

OCHOBHBIE 3Talbl JBOJIOIHUH >KUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl
KHUBOTHBIX. Benzackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBbIEC )KUBOTHBIE. JKU3HB B BOJE. DBOIIOLMUS MTO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentunuil. IIpoucxoxaeHUe MIICKONMUTAIONINX U
ntun. [lpunnun  kmoueBoro apomopgdoza. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMHU KMBOTHBIMH CYIIIH.

Pazputne xu3HM Ha 3emie MO »paM W IEpUOAAM: apXel, MPOTEPO30M,
najxeo30i, Me3030M, KaiftHo30M. O0I1Iast XapaKTepUCTHKA KIIMMAaTa U T€OJIOTHYECKUX
nporieccoB. [losiBeHne U paciBeT XapaKTEPHBIX OPTaHU3MOB. YTJ€00pa3oBaHUE:
€ro ycJIOBHUS U BIIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBbie BbIMUPAHUSI — IKOJIOTMUYECKUE KPU3UCHI Mponuioro. Ilpuuunsl u
CJIENCTBUSA MacCOBbIX BbIMHUpaHUl. COBPEMEHHBIM 3KOJIOTHMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobiema coxpanenus 6uopasHooOpa3us Ha 3emIie.

CoBpeMeHHasi cucTteMa opraHudeckoro mupa. [lpuHuunel kmaccupukanuu
opraHu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpersi: @. Penu, JI. Cnanmnanuany, JI. Ilactep, . . Meunukos, A. W.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6muie! u cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YYEHUIO CaMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwuiepa, I'. FOpwny,
«JTanbl  HEOPraHMYECKOW  3BoJouuKM»,  «l'eoXpoHonormyeckas  IIKaiay,
«HayvanbpHble 3Tanbl OpraHUYEecKoOM 3BOMOLIMHNY, «Cxema oO0pa3oBaHUsS FYKApHUOT
nyréM cumOuoreHesa», «Cucrema K uBOM mnpuponb», «CTpoeHHe BUpYCay,
«Apomopdossl  pactenuii», «PuHHOGUTE), «OTHOKIECTOUYHBIE BOIOPOCIH,
«MHorokierounsle Bopopocnm», «Mxwm», «IlanmoporHukm», <« onoceMeHHbIE
pactenus», «Opranbl UBETKOBBIX PACTEHUI», «CXemMa pa3BUTHS JKUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIXY», «[IpocTeitmuey, «Kumeunononoctusie», «Ilinockue
yepBuy», «Unenucronoruey, «PvIOB», «3eMHOBOMHBICY, «lIpecMbIKaroecs»,
«Ituupy, «Mnekonuraromuey, «Pa3Butue x)u3HU B apXerucKou spe», «Pa3Burue
KU3HU B IIPOTEPO3OUCKOU dpey», «Pa3BuTHEe >KU3HU B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pey», «Pa3zBuTHe )XKU3HU B KaWHO30MCKOMN 3pen,
«CoBpeMeHHasi CUCTEMa OPraHUYECKOr0 MUpPay.



OOGopynoBanue: repOapuu pacTeHUM PA3TUYHBIX OTIENOB, KOJUICKIIUU
HACEKOMBIX, BIIAXKHbIE MpernapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUN
UTJIOKOXKUX, CKEJIEThI MO3BOHOYHBIX dKUBOTHBIX, Uy4elia MITUIl U 3BEPel, KOJIJISKITUN
OKaMEHEJIOCTEH, MOJIE3HbIX MCKOMAEMbIX, MYJSKU OPraHMYEeCKUX OCTaTKOB
OpPraHu3MOB.

BupryaabHas gabopaTtopHas padora «MojenupoBaHue onbIToB Muiepa—
HOpu 1o n3yuenunro abMOreHHOro CUHTE3a OPraHUYEeCKUX COSAMHEHHI B IEPBUYHON
atMocdeper.

JlaGoparopHass padora «/3ydyeHue M ONUCAHME MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTHueckass padora «/3ydeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHM
Pa3HBIX OT/AEIIOBY.

IpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOCHUS MTO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJ10BEKa — AaHTPONOI eHe3

Paznensl 1 3agaun aHTpononorui. MeTo/ibl aHTPOIIOJIOT UH.

CraHOBIIEHHE TPEJICTABICHUN O TMPOUCXOXKICHUM YEIOBEKa. PenurunosHsie
BO33peHUsl. COBpEMEHHBIEC HAYUHbIE TEOPUH.

CxoacTBo yenoBeka ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenscTBa  CXOACTBA  YEIOBEKA  C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHUE, b13M0I0ro-0OMOXUMHUYECKHE,
noBegeHueckue. OTaIu4us 4eloBeKa OT KMBOTHBIX. [IpsIMOX0kIeHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JIBrxymue cuibl (pakTopbl) aHTPOIIOreHe3a: OMOIOrMYEeCKUe, COLMAIbHbIE.
CooTtHolieHne OMOIOrHYECKUX U COLIMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcCHOBHBIE CTaJUU aHTpOIIOreHe3a. PaHHME YeloBEKOOOpa3HbIE 00€3bSHBI
(TPOKOHCYJTBI) ¥ pAaHHUE TTOHTHUIBI — OOIIHE MPEIKHA YEITOBEKOOOPA3HBIX 00E3bsSH U
JO/IEN. ABCTPAIIONUTEKH — JBYHOTHUE MPEAKU Jroaeh. UenoBek yMelblid, IEpBbIE
W3TOTOBJICHUS OpYIUM TpyAa. YUenoBeK NMPSIMOXOIAIINN U IIEPBBIM BBIXOJI JIOAEH 3a
npenernsl Adpuku. YenoBek reinenb0eprekuii — o0l mpegok HeaHAepTaIbCKOTo
YEIOBEKAa M YEJIOBEKa Pa3yMHOro. YermoBeK HEAHJIEPTAIbCKUN KakK BHJ JIKOJEU
XOJIOJIHOTO KJiuMaTa. YeloBEeK pa3yMHbId COBPEMEHHOTO THIIA, JIEHUCOBCKHUI
YelIOBeK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku. [laneoreneruka u
NaJ€0reHOMHUKA.

DBOJIOLKS COBPEMEHHOTO 4elnoBeKa. EcTecTBeHHBI OTOOp B MOMYJISILUIX
yeyoBeka. MyTaimoHHBIN Tporiecc U mojauMopduszM. [lomysiioHHbIE BOJIHBI,
npeid reHoB, Murpanus U «3G@PEeKT OCHOBATENS» B MOIMYJSIUSIX COBPEMEHHOTO
YEJI0BEKa.



Yenmoseueckne pacel. Ilomstne o pace. bonpmme pacel: eBponeongHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (dPKBaTOpualbHas),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu pacceiieHus 4YeloBeKa IO IUIaHETe.
EnuncTBO  dyemoBewecknx — pac. HaydHasg  HEcoCTOSATENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YEI0BEKa K pa3HbIM YCIOBUSIM OKpY)KaroUleld Cpembl.
Bnusiaue reorpadguueckoit cpesipl U Aperida reHoB Ha MOPPOTOTHIO U (PUNOIIOTHIO
YeJIOBEKA.

MexauciuIinHapHble  MeToAsl B (u3uueckoi  (OMOIOTHYECKON)
AQHTPONOJIOTMM.  OBOJIOLMOHHAS ~ AQHTPOIIOJOTHS WM IAJE€OAaHTPONOJIOTUS
YEJIOBEYECKUX NOMYJIAUN. broconuanbHble MCCIEAOBaHUSA IMPUPOABI YEIOBEKA.
NccnenoBanrie KO3BOMIONMH OUOJIOTHYECKOTO U COLMATILHOTO B YEJIOBEKE.

JdeMoHCTpanuu

[Toptpersr: Y. {apBun, JI. JTuku, . . Porunckuit, M. M. I'epacumos.

Tabmuupl U cxembl: «MeToJbl aHTPOINIONAOTUNY, «I 0JOBHOW MO3I UEIOBEKAY,
«YenoBekooOpa3Hbie 00€3biHbI», «CKENeT 4YelnoBeKa M CKeJNeT HIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBUKYIIUE CUIIbI aHTPOIOT€HE3a», « IBOJIOIMOHHOE
IPEBO  4YEIOBEKa», «ABCTpalonuTeky», «YemoBek  ymenblin», «YemoBek
npAMOXOIAIINIY, «/leHncoBckuii yenoBek» «Heannepranbups»y, «KpoMaHbOHIIBIY,
«[Ipenku yenoBekay, «ITanbl 3BOJTIOIUU YEJIOBEKA», «Packl 4UemoBeKay.

OO6opynoBanne: MyJSDKH — OKaMEHENIOCTEH, TMPEeAMETOB MaTepUaIbHOU
KyIbTYphl ~TPEIKOB 4eloBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOJIOTHYECKUMU U OUOJEHCKMMU CIO)KETaMU MPOUCXOXKJICHUS 4YEJIOBEKa,
¢dororpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YeJIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4eaoBeKa U yeperna MHUMIIaH3€e, MOENIb KUCTH YEJI0BEKa U KUCTH IIMMIIaH3E,
MOJIEJIA TOPCA MPEAKOB YETOBEKA.

Jlabopatopnas pabGora «/I3ydyeHre OCOOCHHOCTEH CTpOEHUsI CKeleTa
YEJIOBEKA, CBSI3aHHBIX C MPSAMOXO0KIACHUEM).

IIpakTnyeckas padora «/3yueHne 3K0JOrMYECKUX aJanTaluil 4YeI0BEKa.

Tema 6. Jkojioruss — HayKa O B3aUMOOTHOILICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY:Kaloulei cpenoi

3apoxeHue u pa3Butue dkonoruu B Tpynax A. 'ymOonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum
sKosoruu. CBsi3b SKOJIOTUU C IPYTUMH HayKaMH.

Mertonbr skonoruu. IloneBble HabOmtO/EHUA. DKCIEPUMEHTHI B JKOJOTHUH:
npupoaHble M JaboparopHble. MojaenupoBaHue B 3KOJOTUH. MOHHUTOPHHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJ100aTbHbIN.

3HaueHUE DOKOJOTMYECKUX 3HAHUW i1  4YEJIOBEKa. DKOJIOTMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3€il YelloBeuecTBa ¢ NpUpoaoil. PopMupoBaHuUE
AKOJIOTUYECKOM KYJIBTYPBI U SKOJIOTMYECKON TPaMOTHOCTH HACEJICHMS.



JdemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynee, H. A. CeBepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skomoruuy, «Metoasl 3Kojioruu», «Cxema
MOHHUTOPHUHIA OKPY>KAOLIEH Cpeab».

JlaGoparopHuast padora «3yuenue METOJIOB HKOJIOTUYECKUX
UCCJICOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Dkonorudeckne (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudpukanms
AKOJIOTMUECKUX (PaKTOpPOB: abMOTHUECKHE, OMOTUYECKHe, aHTpororeHHbie. O0mue
3aKOHOMEPHOCTH JAEHCTBUSL dKojoruueckux Qakropon. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TomepaHTHOCTh. DBpUOMOHTHBIC W CTEHOOMOHTHBIC
OpraHu3MBbl.

AbGuotnueckue ¢akrtopsl. CBeT Kak sKonoruueckuil ¢akrop. JleiicrBue
Pa3HBIX YYACTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIIbI
pacTeHHl W JKMBOTHBIX [0 OTHOIICHWIO K cBeTy. CHrHajgbHas pojib CBETA.
doTonepuoan3m.

Temneparypa kak skonoruueckuit axrtop. JleiicTBue TemmepaTypbl Ha
opraHu3Msbl. [IoMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonormdeckuid (akrtop. IlpucnocobneHus pacTeHuil kK
nojep:kanuio BogHoro Oananca. Knaccudukanms pacTeHUil MO OTHOIICHHIO K
BoJie. [Ipucnocobiienus )KUBOTHBIX K U3MEHEHUIO BOAHOI'O PEKUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3YIIHAs, MOYBEHHAS,
NIyOMHHAasT  NOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKUE
0COOEHHOCTH cpefl o0uTaHusi opraHnu3MoB. [IpucrnocoOaeHust opraHu3MoB K KM3HU
B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE puUTMbL. CyTOYHBIE H
roJu4yHble pUTMBbL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCJIOBUH JKU3HU.

JKuznennsie popmsl opranu3moB. [ToHsaTre 0 xxu3HeHHON (hopme. JKu3HEeHHbBIE
(OpMBI pacTeHMii: IepeBbsl, KYCTapHHKH, KYCTapPHUYKH, MHOTOJIETHHE TpPaBBHI,
oJHosNeTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI,
a’poOnoHTH. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buornyeckue dhaxkTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XMIIIHUYECTBO, cuMOM03 U ero ¢opmsl. [lapazutrusm, xoomepamus, MyTyaliusM,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUS  (Tommueckue,  (opuyeckue, dadpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHUS OPraHU3MOB B Cpele
obutanust. [IpuHIUN KOHKYPEHTHOT'O UCKITIOUCHHUS.

JdemoHcTpanuun

Tabmuiel 1 cxembl: «Oxonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIC XUBOTHBIE», «DHU3NOIOrMYECKUE aJanTaluuu
KUBOTHBIX», «Cpenpl oOUTaHUS OpPraHU3MOB», «bBHOJIOrHYECKHEe PpPUTMBIY,
«Kuznennsie popmbl pacTermity, « KuzneHHbIE (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOT O JIeca», «IKOCHUCTEMA XBOMHOro Jyeca», «llemm nuranus»,
«XUIHUYECTBOY, «ITapazutuzm», «KoHKypeHIus», «CuMOu03»,
«KoMMeHcanuzm».

OO6opynoBanue: repOapuu pacTeHUHW M KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BJIUSHUIO PAa3JIMYHBIX HKOJIOTMYECKUX (PAKTOpOB, repOapum CBETONIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOIIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUSI, TepOapuu U KOJUIEKIIMHN TETUIONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOWYUBBIX PACTCHUM, dyuyena MNTHIl U 3Bepel, repdbapun
pacTeHull, OTHOCSIIMXCA K rurpopuram, kcepoduram, Me3opuram, KOMHATHBIE
pacTeHMs JaHHBIX TPYIII, KOJUICKIIUUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpejax,
repOapu ¥ KOJUICKIIMM pACTEHWH ¢ OIKUBOTHBIX, OOJaJalONIMX YepTaMu
MIPHUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH JKU3HU, TepOapuu M
KOJUIEKIIMM PACTEHUN W KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POpPM, KOJUIEKIIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aMMOJICUCTBUSX.

JladbopaTopHasi pabGora «BbIsSBICHHE TPUCIIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE TMPUCIOCOOJICHUNH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHI».

JlabopaTtopHas paboTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUHN U3 pa3HBIX
MECT OOUTaHUS.

Tema 8. Ixos10rusi BUA0B ¥ NONMYJISIIM A

DKOJIOTUYECKHE XapaKTEpUCTHKU MO YJISIIIUY. [Tonmynsuus KaK
Ouosnornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpenbl, GU3NUECKUX OaphepoB U
0COOEHHOCTEN OMOI0orUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiuuii. OCHOBHBIE TIOKA3aTENIM TMOMYJSLUU: YHCJIEHHOCTb, ILIOTHOCTb,
BO3pacTHAasT W TMOJOBasg CTPYKTypa, POXKIAEMOCTb, MPHUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSI.

DKOJOrHu4ecKass CTpykTypa nonyjsuuu. OLeHKa YUCIEHHOCTH MOMYJISIUH.
JlnHaMuKa TIOMYJISIUMU U €€ Peryiaiusa. bUOTUYECKUH MOTEHIMA MOMYJISLUY.
MopennpoBaHue JUHAMHUKHU NOMyasiuud. KpuBble pocTa YMCIEHHOCTH MOMYJISIUN.
Kpusbie BbDKMBaHUA. Perynsuus YWCICHHOCTH TMOMYJSLUNA: PoJib (PaKTOpOB,



3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJOTMUECKUE CTPATETUU BUIOB (T- U
K-crparerun).

[Tonsitue 00 sKkonormyeckoil Humie Buaa. MecrtooOutanue. MHoromepHas
Mozenp skoimormyeckon Humm Jk.JM. XarumHcona. Pa3mepsl 3koiorunueckou
Huiy. [loTeHnanbHas U peain30BaHHAs HUIIY.

Bun kak cucrema mnonynsuuil. Apeanbl BUAOB. BUAbl U UX >KU3HEHHBIE
CTpaTeruu. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEAEHUS W MUrpalui >KUBOTHBIX. buomoruueckue
WMHBA3UU YY>KEPOJHBIX BUIOB.

JdemoHcTpanumn

[Toprper: dx. . XaT4nHCOH.

Tabmuiet u  cxembl: «OKOJOTHYECKUE XAPAKTEPUCTUKU TOMYJISIIAN,
«IIpocTpaHcTBEHHasi  CTpyKTypa  mnomyisiquu», «Bo3pacTHble  mUpaMujibl
nonyisiuun», «CKOpPOCTh  3aCENEeHUs TMOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3konorndeckor Humu Jx. M. XaruuHconay.

Oo6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIUN KUBOTHBIX.

JlabopaTopHas padora «IIprcniocoOneHust CEeMsIH paCTEHUN K paCCEICHUIOY.

Tema 9. Ikos10rus cO00IECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3u MEXKIy
OopraHu3Mamu B OHOIIEHO3E.

OxocucteMa kak oTkpbiTas cucrtema (A. [x. Tencnu). OyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYIEHThl, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue menum U ceTd. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBbI U Wbl B 3kocucTeMax. KpyroBopor BemiecTB U MOTOK SHEPrUu
B 9KOCHUCTEME.

OcHOBHBIE IOKA3aTENN HYKOCUCTEMBL. brioMacca u poAyKIusa. DKOJIOTHUECKHE
MUPAMUJIbl YUCEIl, OMOMACCHI U YHEPTHUH.

Junamuka sxkocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
HanpapneHnbie 3akOHOMEpPHBIE CMEHBI COOOIECTB — CyKilecCuU. llepBUuHbIE U
BTOPUYHBIE CYKIIECCMM M WX IMPUYUHBI. AHTPOIOrE€HHbIE BO3JACHUCTBUS Ha
cykneccuu. KnmumakcHnoe cooOriectBo. buopaznoodpasue u moHOTa KPpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCmEeMbl 03Ep U pek. IKocucmemvl mMopeu U
oKeano8. Ixocucmemvl MyHOp, 1€CO8, Cmenell, NYCMblHb.

AHTpPONIOT€HHBIE AKOCUCTEMBI. Arposkocuctema. ArporeHo3. Paznuuus
MEXy aHTPOIIOI'€HHBIMU U MIPUPOIHBIMHU SKOCUCTEMAMHU.

Ypb6oskocucteMbl. OCHOBHBIE KOMITIOHEHTHI ypOoskocuctem. [opojckas
dnopa u dayna. CuHaHTpomM3alus ToOpoAcKol ¢ayHbl. buonormyeckoe u
XO035TUCTBEHHOE 3HAYEHNE arPOIKOCUCTEM B YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHUI OPTraHU3MOB B
aKocucTeMax. Poib Kackaonozo 3gghexkma u 8uU008-30UPUKAMOPO8 (K10UeablX
8U008) 6 hyHKYUOHUpOoBanuu skocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, IOITYJISILIUN U I9KOCUCTEM
B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ICHCTBU.

Mexanuzmul 6030eticmeus 3a2psA3HeHUl PA3HbIX MUNO0G HA CYOOP2AHUSMEHHOM,
OpP2aHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KOJI02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eticmeus. Merononorus
MOHHUTOPHHTA €CTECTBEHHBIX M AaHTPOMOTEHHBIX SKOCHUCTEM.

JdemoHcTpanuun
IToptper: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OumoueHoza»,  «Dkocucrema

HIMPOKOJIMUCTBEHHOT O JIECay», «IKOCUCTEMA XBOMHOrO Jecay, «DyHKIIMOHAJIbHbBIE
IpYNIbl OPraHU3MOB B SKOcUcTEME», «KpyroBopoT BelecTB B 3kocucteMey, «Llenu
nuTaHus (MacTOWIHAs, JETpUTHas)», «IKOJOrHYecKkas MUpaMHuaa dYuce,
«QKoNoruyeckas nupamugia OMOMacchl», «IKOJIOTHYECKAsi MUpaMuaa SHEPTUNY,
«O0pazoBanue Oonotay, «IlepBuuHas cykueccus», «BoccTaHoBiIeHUE jeca Mmocie
noxkapay, «JKOCUCTEMa 03epay», «ArpoiueHo3», «KpyroBopoT BellecTB U IMOTOK
SHEPIruM B arpoueHose, «lIpumepsl ypOoskocuctem».

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, dydena NTHI] U
3Bepeid, repOapuu KylIbTYpPHBIX U JUKOPACTYIIUX PACTEHUI, aKBApUYM KaK MOJIETh
KOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onucanue ypo0odKOCUCTEMBI».

Jlabopatopnas padora «/3yueHue pazHOOOpa3zusi MENKUX IMOYBEHHBIX
YICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX.

IKeKypcusi «IKCKypcHsi B TUIIMYHBIA OMOTeoleHo3 (B a1yOpaBy, Oepe3HsK,
€JIbHUK, HA CyXOJIObHBINA WU TOMMEHHBIN YT, 03€p0, O0I0TO)».

IKCKYpCeHs «ODKCKYpCHsl B arpo3KOCHCTEMY (Ha IOJE€ WIM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodajsbHas IKOCHCTEMA

buochepa — obmiennanerapHas o0ojouka 3eMiIM, TAC CYIISCTBYET WIN
CyILLEeCTBOBaJIa KU3Hb. PazBuTHe npeacraBieHuii o ouochepe B Tpyaax . 3rocca.
VYuenue B. U. Bepnajackoro o 6uochepe. Obnactu 6uocdepst u e€ coctas. XKupoe
BelecTBO Ouocdeprl U ero PyHKINM.

3aKOHOMEpPHOCTH cymiecTBOBaHusl Ounocdepol. OcodeHHOCTH Onochepsl Kak
rI100aJIbHOM 3KOcUCTeMBI. J[MHaMuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOr€OXMMUYECKHE IIUKIIbI (Yriieposa, a30Tra). PUTMUYHOCTD SIBJICHUI B
ouocdepe.



3oHanbHOCTh OMochepsl. [loHsTHEe 0 Guome. OCHOBHBIE OMOMBI CYILIN: TYHJIpA,
XBOMHBIE Jieca, CMELIAHHbIE W UIMPOKOJIUCTBEHHBIE Jieca, CTENH, CaBaHHBI,
yCTBIHU, TPONMYECKHE JIeca, BEICOKOropbsi. KiinMar, pacTurenbHblil U >KUBOTHBIH
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOr0 MOTEHIMANIa U
onocdepHbIX PYHKIUH.

JdemoncTpanuu

[Toptpetsi: B. 1. Bepuaackuii, 3. 3rocc.

Tabauupr u cxembl: «l'eocdepsr 3emnn», «KpyroBopor azora B mMpupoAe»,
«KpyroBsopor yriepona B mpupozae», «KpyroBopor kuciopoga B NpUPOIE»,
«KpyroBopot Boabl B mpupozae», «OcHOBHbIe OMOMBI cyminy, «Kinmarnueckue
nosica 3emnu», «Tynapay», «Taiira», «CMmemanusii jecy, «IInpoKoIucTBEHHBIN
nec», «Crenby», «CaBanHay, «[lycTeiHa», « Tponmyueckuid ecy.

OOGopynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0OIIas cpeaa

OKOJIOTUYECKHE KpHU3UChl M HX NpUYMHBL. Bo3aeicTBHe 4YenoBeka Ha
ouocdepy. 3arpsizHeHre BO3AYIIHOM cpenbl. OXpaHa Bo3iyxa. 3arpsi3HeHUE BOJHOMN
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspyimienune mouBbl. OXpaHa NOYBEHHBIX
pecypcoB. M3MeHeHne kimMmara.

AHTpPONOT€HHOE BO3/ICMCTBHUE HA PACTUTEIbHBIA U KMBOTHBIN Mup. OXpaHa
PACTUTENIBHOIO U KMBOTHOrO Mupa. OCHOBHBIE NPUHUUIIBI OXPaHbl MPUPOIBI.
Kpacubie knHuru. OcobOo oxpansiemble npuponnbie Tepputopun (OOIIT).
borannyeckue cajapl 1 300JI0TMYECKUE TAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA U IPUPOJBI.
PannonanbHOe  MpPUPONONOIB30BAaHUE M COXpaHEHUE  OHMOJIOTMYECKOIO
pazHooOpazust 3emuid. OOIIKME 3aKOHOMEPHOCTH TJI00ATBHBIX SKOJOTHMYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3UCa U €0 BEPOATHBIE ITOCIIEICTBUS.

Pa3BuTe METOJOB MOHUTOPHMHIA pa3BUTUS ONACHBIX TEXHOT'€HHBIX
npoueccoB. Cucmemuvie ucciedo8aHus nepexooa K pecypcocoepecaroujei u
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusarowue O00CmMyn K
ungopmayuu no cocmoAHur0 OMOENbHbIX 8U008 U IKocucmem. (OcHoBbl
9Kopeabunumayuu Kocucmem U cnocobos 6opvOvLl ¢  OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHbIx IKOCUCTEM.

JdeMoHcTpanuu

Tabmuue! u cxembl: «3arpsi3HeHne aTMocpepbl», «3arps3HeHue ruipocheps,
«3arpsasHenue nouBb», «[lapHukoBbiit addhexT», «Oco00 oxpaHsemMble IPUPOIHBIE
TeppUTOpUNY», «MoIeNn yIpaBIsieMoro Mupa.



OGopynoBanue: (ororpaguu oxpaHsieMbIX pacCTeHHM U KUBOTHBIX KpacHou
kauru Poccuiickoit ®denepannn, KpacHoi KHUTHM pernoHa.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBI 110
BHUOJIOT'A HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0o0yYaromMUMHUCs TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEHIC,
METAIPEIMETHBIC U IPEIMETHBIE.

B cTpykType MMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOrpPaMMBbI IO OUOJIOTUU
BBIJICJICHBI CIEAYIONIUE COCTABJISIONINE: OCO3HAHKE OO0YYalOIUMUCS POCCUMCKON
rpaXJaHCKON MJAECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITETLHOCTH
U CaMOONPENENICHUIO, Haluyue Mmomueéayuu K OOYyUYCHHIO  OHOJIOTHH,
yeneHanpaeieHnoe paseumue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTA Ha OCHOBE
KJIFOUYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAAUIUN Pa3BUTUS OMOJIOTMYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JESITEIbHOCTH [[€HHOCTHO-CMBICJIIOBBIMM  YCTAHOBKAMH, TMPHUCYIIUMU CHUCTEME
OMOJIOTHYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3ZHAHUS YKOIOTHIECKOU KYJIBTYPHI,
cnocobHocmu cmasums UENN U CTPOUTD KU3HECHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3yIbTAaThl OCBOSHUS ITPOTrPaMMBbI 110 OUOJIOTUH JOCTUTAIOTCS B
EINHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCSITEIIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUUCKUMU COLMOKYJBTYPHBIMU, HCTOPUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUS W CIIOCOOCTBYIOT TIpOIleccaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTHUS BHYTPECHHEH TMO3UIMKM JMYHOCTH, IATPUOTH3MA H
YBAKEHUS K 3aKOHY M IPABOMOPSAKY, YEJTOBEKY TPYZa U CTapIIEMy IMOKOJIECHUIO,
B3aMMHOT'0 YBa)KEHHS, OEpPEKHOr0 OTHOIIEHUS K KYyJIbTYPHOMY HACJICIAUI0 U
TpaAUIUsIM MHOTOHAaIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JInuHOCTHBIE PpE3yJbTaThl OCBOEHUS YyueOHOro mnpeaMera «buomaorus
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOCTBOBAThCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIIMEH JWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE PeaU3allMM OCHOBHBIX HAIpaBJICHUM
BOCMIUTATEIbHOM AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKCHUE 3aKOHA
Y [IPAaBOMNOPSIIKA;



TOTOBHOCTb K COBMECTHOM TBOPUYECKOMN JIEATEILHOCTH MPU CO3AaHUU YUECOHBIX
MPOEKTOB, pEIICHUH Yy4eOHBIX U TO3HABATENIbHBIX 3a/lad, BBITIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TO3HMIIMI0 1O OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHUE YUYUTHIBATh B CBOMX JCUCTBUSX HEOOXOAMMOCTH KOHCTPYKTHUBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C PA3HBIMH YOXKIICHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMH U
COIIMAIBbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, T[I03HABATEIIbHBIX M HCCJIEAOBATEIbCKUX 3aJlady, YBaKUTEIHHOTO
OTHONIIEHUS K MHEHHUIO OMNIMOHEHTOB TMpHU OOCYXICHUHU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH POCCUNUCKON TPaXTAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBAXKEHUS K CBOEMY HAPOJy, YyBCTBA OTBETCTBEHHOCTH nepen PoauHon, roproctu
3a CBOM KpaH, cBOKO PoauHy, CBOM S3BIK M KYJBTYpy, NPOIUIOE W HACTOSALIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHUE K MPUPOJTHOMY HACJIEAHNIO U MaMsITHUKAM HPHUPOIBI,
JNOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHHE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHUU 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIECTBa;

ujeiHas yOekJIEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHME JTYXOBHBIX LIEHHOCTEN POCCUHNCKOI0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIICHHUE K CBOUM POJUTENSM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUM C
TpaguuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy/Aa, OOIIECTBEHHBIX OTHOIICHU;

NOHUMAaHHE SMOLIMOHAIIBHOT O BO3/ICHCTBHUS JKUBOM NPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIP@KEHHIO B DPa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHHE
IPOSIBIATH KAYECTBA TBOPUYECKOU JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (POPMHPOBAHMSA KYJILTYPbl 310POBbS H
IMOLMOHATBHOIO0 0JIaronoJyYms:

ITOHUMAHHE U peau3aliys 3J0pOBOro 1 0€301acHOro oopasa )Ku3HH (30pOBOE
nUTaHue, COOJI0IEHNE TUTUEHNYECKUX MPABUII U HOPM, COaTaHCUPOBAHHBIN PEXUM
3aHATUM W OTHAbIXa, peryisipHas (QuU3nyeckas akKkTUBHOCTH), OEpeXHOro,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHWE LEHHOCTH MPABWI HHIWBUAYAJIBHOTO UM  KOJUJIEKTUBHOI'O
0e30MacHOro MOBEJIEHUS B CUTYALIUX, YIPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCJIEACTBUI M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTPEOJICHHUS
AJIKOT 0JIs1, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTM TEXHOJOIMYECKOM U COLMAJIbHOU
HANpPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBIITOJIHATD TaKylO JAEATEIbHOCTD;

UHTEpEC K Pa3inyHbIM cdepaM NpodhecCHOHATBHOW JesATeNbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBHIOOpP Oyaymieil mnpodeccuu U peasnu30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

FOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO W C€aMOOOpa30BaHUIO Ha
MPOTSH>KEHUU BCEU JKU3HU,

7) 3K0JIOrH4€eCKOr0 BOCIIUTAHMSA:

AKOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIIEHHE K MIPUPOAE KaK UCTOUHUKY KH3HU
Ha 3eMJie, OCHOBE €€ CYyILIECTBOBAHUS;

HOBBIIICHUE YPOBHS OSKOJIOIMYECKOM KYyJIbTYphl: MPHOOpETEHHE OmbITa
IUIAHUPOBAHUs TOCTYIIKOB M OLEHKM HUX BO3MOXHBIX ITOCIHEACTBANA IS
OKPYXarUIEH CPEJIbL;

OCO3HAaHHE TJI00aJBLHOTO XapakTepa IKOJIOIMYECKUX MpoljeM U myTed ux
peuieHus;

CIIOCOOHOCTbH UCIOJIb30BaTh MPUOOpPETaEMble IPH U3YUEHUN OMOJIOr MU 3HAHUS
U yMEHUS T[pU  pElIeHHH [podJieM, CBSI3aHHBIX C  PALlMOHAJIbHBIM
IPUPOIOIIONIb30BaHNEM  (COOJIIOICHHE  TpaBWJI  TOBENCHUS B MPHUPOJIE,
HAIIPaBJICHHBIX HA COXPAHCHUE DPABHOBECUSA B DJKOCHUCTEMAX, OXpaHy BHJOB,
AKOCHUCTEM, OHoCchephl);

AKTUBHOE HENPUATHUE IEUCTBUM, IPUHOCALLIUX BPE OKPYKAOLIEH PUPOIHOU
cpelle, yMEHHE MPOTHO3UPOBATh HEOJIArONPHUSATHBIE SKOJOTMYECKHE MOCIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUNA U MTPEIOTBPAIATh UX;



HAJIUYHUE PA3BUTOrO SKOJOTMUECKOTO MBIIUICHUS, IKOJIOTHYECKON KYIbTYPHI,
OITBITa eI TEIILHOCTH 9KOJIOTMYECKON HAIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBATbCS MMU B IO3HABATEIbHOW, KOMMYHHMKATUBHON M COIUAIbHON
MPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKOM JIESITEILHOCTH dKOJIOTMUECKOU
HaIpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JIUAJIOre
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOW KYyJbTYpPhl Kak CpeACTBa
B3aUMOJICHCTBHS MEXIY JIOJABMHU 1 TTO3HAHUS MUPA;

NOHMMaHUe crnenuPuKku OWONTOTUM KaK HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU I[EIOCTHOTO
NpeACTaBlIeHUsT 00 OKpYXKalollleM MHUPE KaKk O €IMHCTBE MPHUPOJIbI, YEIOBEKa U
o0IIecTBa, B TMO3HAaHWM TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUU TMPoOsIeM
COXpaHEHHUs TPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAUYUMOCTH OWOJIOTHUHU ISl COBPEMEHHOM IUBUIM3ALIUMN:
o0OecrieueHusi HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3J]JaHUE TEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  PecypcHbIE  MPOOJEMBI  Pa3BHTHS
YeJI0BEUECTBA, MTOMCKA MyTEeH BBHIXO/Ia U3 TI00ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHus:  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMUOHAIBHOMY
UCIIOJIb30BAHUIO MPHUPOJHBIX PEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
'KU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTMYECKUX 3HAHUU B IEISIX
MOBBIIIEHUsT OOIIEH KYJIbTYphl, €CTECTBEHHO-HAay4YHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIHHON T'PaMOTHOCTH OOydYaromuxcs, GopMUPYyeMOu
IpY U3yYE€HUU OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM UCIIOJNb30BaTh TOJIydaeMble 3HAHUS [JIs aHajdu3a U
00BSICHEHUS SIBJICHUH OKPYXAIOIIET0 MUPa U MPOUCXOIAIINX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOYCHHS Ha OCHOBE HAay4YHBIX (aKTOB U
UMEIOIINXCS JaHHBIX C 1EJIbIO TTOJYUYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTHh CAMOCTOSITCILHO MCIIOJIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO U UCCIIEIOBATEIBCKYIO ACSITENHbHOCTh HHINBUIYAILHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0o00pa30BaHUI0, K AKTUBHOMY ITOJIYYEHHMIO HOBBIX 3HAHMN MO OHOJOTHH B
COOTBETCTBUHM C KU3HEHHBIMHU MTOTPEOHOCTAMHU.



METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHMS yd4eOHOTo mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble 71  (OPMUPOBAHUS MHPOBO33PECHHS OOYyJarONUXCs
MEXTUCIUIUTMHAPHBIE (MEKIIPEAMETHBIC) OOIIEHAYYHbIE TTOHITHS, OTPAKAIOIINE
[EJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CIHEHUPUKY METOJOB MO3HAHUS,
UCTIONIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIusi, SBJICHHE, TPOIECC,
cUCTeMa, Hay4YHBIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWS,
UCClIeIoBaHre, HAOII0IeHNEe, U3MEPEHHE, DIKCIIEPUMEHT U APYTHE); YHUBEPCATbHBIE
yueOHbIe JeiCcTBUS (ITO3HABAaTENIbHbIE, KOMMYHUKATHBHBIC, PETYJISTUBHbBIC),
oOecrnieunBaromue GopmupoBanue GyHKIIMOHAIHHONW IPAMOTHOCTH M COIUATIBHOM
KOMIIETEHIIMM  OOYYalolUXCsl; CHOCOOHOCTh  OOYYalolIUXCS  HCMOJIb30BaTh
OCBOCHHBIC MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAITbHBIE
yueOHbIE JIEUCTBYSI B TIO3HABATEILHON U COIMATIBLHOM MpPaKTHKE.

B pesynbTaTe u3yueHus OMOJIOTHH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus
y oOyuaromierocst OyayT chOpMUPOBaHbI TO3HABATENIbLHBIE YHUBEPCAIbHBIC
ydeOHbIC JCHCTBUSA, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC YydeOHBIC JICHCTBUS,
PEryJISTUBHBIC YHUBEPCAIbHbBIE yUeOHbIC JCHCTBUS, COBMECTHAS JESATEIHHOCTb.

MeranpenMeTHbIle Pe3yJbTaThl OCBOCHHS MPOTPAMMBI CPEIHET0 OOIIero
00pa30BaHus TOJKHBI OTPaXXaTh:

Ogaajenne YHHBepPCAJIbHBIMH yueOHBIMU MO3HABATEIbHBIMH
AefCTBUSIMM:

1) 0a3oBbIe JJornYecKne JelcTBHSA:

CaMOCTOATENTLHO  (OPMYNHPOBATH W AKTyaIM3UpPOBaTh  MPoOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHWU 3HAHUNA TPHUEMBI JIOTHYECKOTO MBIITUICHUS
(aHanmu3a, CHHTE3a, CpaBHEHUS, KjIacCU(pUKAIIK, 0000IIEHNS), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIACTATH WX XapaKTepPHbIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3M C JIPYTUMU MTOHSTUSIMU);

OTIpEeNITh LEIU JEATEIbHOCTH, 33JaBas MapamMeTpbl U KPUTEPUH UX
JTOCTIKEHHS, COOTHOCUTH PE3YJIbTATHI ACSITSILHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTrMYECKUE MOHATHUS ISl OObsICHEHUS! (DAKTOB UM SIBJICHUUN
KUBOM NPUPOJIBI;

CTPOUTH JIOTUYECKHE pPaCCYXKIeHUs (MUHIYKTUBHBIC, JEAyKTHUBHBIC, IIO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

PUMEHSTH CXEMHO-MO/IEIbHBIE CPEICTBA JUIsl ITPE/ICTABIICHUS CYIIECTBEHHBIX
CBS3€H ¥ OTHONIEHWH B M3yYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TakkKe
NPOTUBOPEYHMA PA3HOTO PO/A, BBISBICHHBIX B Pa3IMYHBIX WH(OPMAIMOHHBIX
UCTOYHUKAX;



pa3palaThiBaTh IJIaH pEUICHUs MPOOJIeMbl C YYETOM aHalM3a HMEIOLIUXCS
MaTepHAJIbHBIX U HEMAaTEepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI IEATENBHOCTH;

KOOPJAMHUPOBATH U BBIIIOJIIHATH pa0OTy B YCIOBHUAX PEATbHOI0, BUPTYaIbHOI'O
U KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeiiCTBHS:

BJIAJIETh HABBIKAMH Y4E€OHO-HUCCIEA0BATENBCKON U IPOEKTHON JIEATEIbHOCTH,
HaBbIKAaMU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/IOB PEIIECHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB TO3HAHNS;

UCIIOJIb30BaTh pA3IMYHbIE BUABl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HaHMSI, €ro HHTEpPHpeTalH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COI[UATBHBIX IPOEKTOB;

¢bopMUpOBATH HAYYHBIN THUI MBINUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METOAAMU;

CTaBUTh M (opMyaupoBaTh COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbHOM
NEeATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUUMHHO-CJICJICTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajlavy,
BBIIBUTATh TUNOTE3Y €€ pelIeHNs, HAXOAUTh apIryMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX
YTBEPKJECHUMN, 33]1aBaTh MapaMETPhl U KPUTEPUU PELICHUS;

AHAJM3UPOBATH I[IOJYYECHHbIE B XOJE PEUICHUA 3aJaud pPe3yJbTaThl,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYHIIECTBJIAThH 1IE€JICHANIPABICHHBIA TOUCK TEPEeHOca CPEJCTB M CIOCOOOB
JEHUCTBUS B MPOPECCHOHABHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYIO OOJacTH
KU3ZHENEATEITbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIIBUTaTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PELICHUS.

3) pabora ¢ nundopmaunmueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpPMAIUH (TEKCTe Yy4eOHOTO
nocoOusi, Hay4YHO-NONYJAPHON JUTeparype, OHOJIOTMYECKUX CIOBapsIX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBaTh
UHGOPMAIINIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
€€ JI0OCTOBEPHOCTh U HENTPOTHUBOPEUUBOCT;



dbopMyIUpOBaTh 3aMpPOCHl U TMPUMEHSTHh PA3JTHYHBIE METOIBI MPH TIOUCKE H
otbope Ouonornueckod MHMOpMaLK, HEOOXOIUMOM JJIsi BBITTOJHEHUSI YYEOHBIX
3ajad;

NpUOOPETaTh OMNBIT MCIOIB30BAHUS HMHQPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
Oounonornyeckon nHpopMaru (CXembl, TpaduKu, TUarpaMMbl, TAOIUITbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
Ouojornyeckod HMHPOpMalME: MPUMEHSATh XHUMHUYECKUe, (QU3NYECKHEe U
MaTEeMaTUYECKUE 3HAKW U CUMBOJBI, (HOpMYsbl, abOpeBHATYpy, HOMEHKIATYpY,
UCTIONIb30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJHYECKHE  CPEACTBA
HaTJISATHOCTH,

BJIQJCTh  HABBIKAMM  pACIIO3HABAHUS M 3alUThl  WHGOpMAIWH,
UH(GOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OByajeHue yHUBEPCAIbLHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

1) oOmenmue:

OCYIIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WIM JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMou TeMbl (yMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TpeiaraeMon
3a/1ay, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMHA JAPYTMX YYaCTHHUKOB
JIMAJIoTa Uik JUCKYCCHUN);

pacmo3HaBaTh HeBepOabHBIE CpEACTBA OOIICHUS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, IMPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH IEPErOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUS, MOHUMATH
HaAMEPEHUS JIPYTUX JIOJCH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOSCETHUKY
U B KOPPEKTHOU (popme GopMyIUpOBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

MOHMMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHONH M WHJIUBHIYaJIbHOM
paboTHI MPH PEIICHUH OUOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS MIPHU PEIICHNN Y4eOHOMN 3a/1auu;

BEIOMPAaTh TEMAaTHKy M METOJbI COBMECTHBIX MEHUCTBHHA C Y4ETOM OOIIUX
WHTEPECOB U BOBMOYKHOCTEH KaX/I0T0 YjIeHa KOJIJICKTHBA,

OpUHUMATh  1[I€TM  COBMECTHOW  JESATENbHOCTH, OpPTraHU30BBIBaTH |
KOOPJIMHUPOBATh JEUCTBUSA IO €€ JIOCTHXKCHHUIO: COCTABJIATH IUIAH JCHUCTBHM,



pacnpenensaTb pojid ¢ Y4ETOM MHEHUN YYaCTHUKOB, OOCYKIaTh pe3yJbTAThl
COBMECTHOI paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXI0I'0 yYaCTHUKA KOMaH bl B OOLIUI
pe3ynbTaT 1o pa3pabOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE IPOEKTHI, OLIEHWBaTh HJEUW C MO3ULHUHA HOBU3HBI,
OPUTUHAIBHOCTH, MTPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE TOBEACHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OgJy1aieHNE YHHBEPCATbHBIMH PeryIsTHBHBIMH ACHCTBUAMMU:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBIICHUS MPOOJIeM M UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIHX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUM LEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBUAX M MOCTYIKAX MO OTHOIIEHUIO K KUBOW MPUPO/IE,
CBOEMY 3/IOPOBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYILECTBIISATh NO3HABATEIBHYIO JIEATEIBHOCTD, BBISABIIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]auyl B 00pa3oBaTEIbHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIHO COCTABJIATH IJIaH PELICHUs IPOOJIEMBI C YUETOM UMEIOLINXCS
pECypCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUIA;

JieN1aTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pELIeHHE;

OLICHMBATh TPUOOPETEHHBIN OMBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW JPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJ€Th  HABbIKAMHU  IO3HABAaTEIbHOM  peQUIeKCMM Kak  OCO3HaHUSA
COBEpIIAEMbIX JIEUCTBHUM M MBICTUTENIBbHBIX TIPOLECCOB, WX PpE3YyJIbTAaTOB U
OCHOBAaHHM, UCIOJIb30BaTh MPUEMBI PeICKCUU NJis OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OIIEHMBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh pEUIEHUS MO HX
CHI)KEHHUIO;

IPUHUMATh MOTHBbI M apryMEHTbl APYrMX MpPH AHAIU3E PE3YIbTATOB
NEeSTENbHOCTH;



3) npuHATHE ce0sl M IPYTHUX:
NpUHUMATh ceOsl, TOHNUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;
NPUHUMATh MOTHBBI M apryMEHThl JPYrUX TMpH aHAIW3€ Pe3yIbTaTOB
NEeATENbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TO3UIMHU APYTOro YEJIOBEKa.
NPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3yabTaThl OCBOSHUSI COJIEpXKAHUSI Y4yeOHOro mMpeamera
«buonorusi»y Ha yriay0nEHHOM YpOBHE OpPHEHTHPOBAaHbI Ha OOecIedyeHHe
npopuiabHOro  oOydeHus  oOydaroruxcs  Owonorumn. OHHM  BKJIIOYAIOT:
crienuduyeckue AJjisi OMOJIOTUM HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEUCTBUI 1O
OCBOEHHIO, UHTEPIIPETAIMN U MPeoOpa3OBaHUIO 3HAHUHN, BUIbI JIEATEIBHOCTH I10
MOJTYYEHHUIO HOBBIX 3HAHUW M UX MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX, a TAaKXKE B
peanbHbIX KU3HEHHBbIX cuTyauusax. lIpenmerHsie pe3ynbTaThl MPEACTABICHBI MO
rojiamMm U3y4eHusl.

[IpenmeTrHble pe3yiabTaThl OCBOEHUs yueOHoro mpenmera «buosorus» B 10
Kjlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJIOTHMH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYyYHON KapTHUHBI MUpa, B
MO3HAHUM  3aKOHOB  TPHUPOJBI U  PEIICHHH MpobJieM  paluoHAIbHOTO
IPUPOIOTIONIB30BAHNUSA, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOoI0ruy;

BJIAJICHUE CHUCTEMOW OHOJIOTMUECKMX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIararone OUOJIOTMYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KJIIETKA,
OpraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOPETyJSIus, CaMOBOCIIPOHU3BEICHNE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT W PA3BUTHUE), OMOJOTMYECKHE TEOPUU
(knerounas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMmocoMHas Teopust
HacienacTBeHHocT T. Moprana), ydyenus (H. W. BaBumoBa — o 1eHtpax
MHOT000pa3us U MPOUCXOXKICHHSI KyJIbTYPHBIX PACTEHUI), 3aKOHBI (€IMHO00pa3usl
MOTOMKOB TI€PBOr0 TOKOJEHUS, PACIICIUICHHUS], YUCTOTHI TaMeT, HE3aBUCHUMOTO
HacnenoBanuss . MeHmens, TOMOJIOrMYECKMX PAJOB B  HACJIEACTBEHHOMU
u3menurBocty H. M. BaBunoBa), mpuHIUITEI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAyYHOI'O IO3HAHUS, HUCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HWCCICOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHWE, H3MEpPEHHUE,
HaAOJII0/ICHNUE, SKCIIEPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK IPOKApUOT U
AYKapUOT, OJIHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHUCJE
OakTepuii, rpuOOB, PACTEHUHN, dKUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM
OpraHOB pACTCHMH, JKUBOTHBIX, YEJOBEKA, IIPOIIECCOB KUZHEACATEIbHOCTH,



NPOTEKAIOMINX B OpraHU3Max PacTEHUi, )KMBOTHBIX M YEJIOBEKa, OMOIOTMYECKUX
IpoLEeccoB: 0OMeHa BellecTB (MeTadonn3M), MpEeBpalleHUsl YHEPTUU, OpOXKEHMUS,
aBTOTPO(HOTO U reTepoTPOPHOr0 THIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeToreHe3a, sMOpUOreHe3a, MoCcTIMOPHOHAIBHOIO Pa3BUTHA,
pa3MHOXKEHUS,  WHIAMBUAYAJIbHOT'O  pPa3BUTHs  opraHu3Ma  (OHTOI€HE3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOODA;

yMEHHUE YCTaHABIMBATh B3aMMOCBS3M MEXKIY OpTraHOMIAMHU KIETKM M HUX
(YHKIMSIMH, CTPOEGHUEM KIETOK pa3HbIX TKaHEH M UX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMH OpPraHOB y PACTCHMi, XMBOTHBIX U YEJIOBEKa M HX
GYHKIMSIME, MEXKIYy CHCTEMaMH OpraHOB W WX (QYHKIMSIMH, MEXKIY dSTarnamu
oOMEHa BEIIEeCTB, ATaraMH KJIETOYHOIO IUKJIa U )KU3HEHHBIX LIUKIJIOB OPTaHU3MOB,
ATanmaMu SMOPHUOHATBHOTO Pa3BUTHA, T€HOTHIIOM M (PEHOTHIOM, (EHOTUIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHE BBISIBIATH OTJIMYMUTEIbHBIC TPU3HAKH KUBBIX CHCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIME APIYMEHThI, OHMOJIOIHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJHKY JUIS JOKAa3aTEbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peliaTh OMOJOrnYecKue 3aJaul, BbISBISATh IPUUNHHO-CIEICTBEHHBIE
CBSI3M MEX/1Y UCCIIETyEMbIMU OMOJIOTMYECKUMU MIPOLIECCAMU U SIBICHUSAMH, JeNaTh
BBIBOJIBI ¥ IPOTHO3BI HA OCHOBAHMH TMOJTYUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH J1A0OpAaTOpHBbIE M TPAKTHUECKHE PadOThI, COONIONATH
npaBWIa Mpu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH HX OKCIEPUMEHTAJIbHBIMU
cpeacTBamu, GOpMyIUpYs 1eJdb HWCCIEIOBAHMS, AaHATU3WPOBATH IOTYYCHHbBIE
pe3yNbTaThl U J€NaTh BHIBOJIBI,

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIENOBATENbCKON padoTe Mo OHOIOoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIBHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  TONYYCHHbIE  pe3yabTaThl HAa  YYCHHUYECKUX
KOH(pEpeHITUSX;

YMEHHUE OLIEHWBAaTh JTUYECKUE AaCIEKThl COBPEMEHHBIX HCCIIEJOBAaHUM B
o01acTv OMONIOTUHU U MEAUITMHBI (KJIOHWPOBAaHKE, NCKYCCTBEHHOE OTUIOIOTBOPEHUE,
HampaBJIeHHOE U3MEHEHNE TeHOMA U CO3JaHNE TPAHCTEHHBIX OPTaHU3MOB);

yMEHHE OCYIIECTBISATh OCO3HAHHBINM BBIOOp Oynymiedl mpodeccroHaabHOM
JeSITeNbHOCTU B 00JaCTH OWOJIOTMH, MEIMILIMHBI, OMOTEXHOJOTUH, BETEpUHAPUH,
CEJIbCKOr0 XO034iCTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIayOJsTh MO3HABATEIbHBIMI
MHTEpEC, HAIIPABJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu U
NpOAOJIKEHUE OMOJIOrMYecKOro oOpa3oBaHHs B  OpraHU3alMSIX CPEIHErO
po¢eCCHOHATIBLHOO U BBICIIEr0 00pa30BaHUsL.



[IpenmeTHbie pe3ynbTaThl OCBOCHUSI yuyeOHOro mpenmera «buonorusi» B 11
K1acce JOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U PO OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, B TO3HAHUM 3aKOHOB IMPHUPOJBl M PEUICHHH SKOJOTHYECKUX
npoOyieM YelloBEYeCTBa, a TaKK€ B PEIIEHHWH BONPOCOB PalMOHAIBHOTO
IPUPOIOIIONIB30BaAHUA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILECHUS K MPUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUCKUX U 3apyOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTHUY;

yMEHHE BJIAJIeTh CHUCTEMOW OHOJIOTMYECKMX 3HAHUM, KOTOpas BKJIIOYAET
ONpeeNeHus] W TOHMMAHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OMOJIOTHYECKUX
TEPMUHOB W TOHATUM (BHUI, IKOCUCTeMa, Owocdepa), OMOIOTHYECKHUE TEOPUHU
(aBomrononHas teopus Y. JlapBuHa, CUHTETHYECKAs TEOPHUS BOJIIOIUHU), YUCHUS
(A. H. CeBepuioBa — 0 nyTsiX W HampasieHusX sBomtonuu, B.U. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jk. Xapau u B. BaiiaGepra,
3apoabiieBoro cxojacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
AKOJIOTMUECKON THUpaMujibl SHEpruu), rumnores3bl (runore3a «mupa PHK» V.
I'unGepra);

YMEHHUE  BJAIETh  OCHOBHBIMM  METOJAaMH  HAYYHOrO0  IO3HAHUS,
UCIIOJIb3YEMbIMU B OMOJIOTUYECKUX MCCIICIOBAHUSAX YKUBBIX O0OBEKTOB M DKOCUCTEM
(omucanue, U3MepeHue, HaOJIOJeHUE, SKCIEPUMEHT), CIOCO0aMU BBLISIBICHUS U
OIICHKH aHTPOIOT'€HHBIX U3MEHEHUH B MPUPO/IE;

YMEHHUE BBIJCNIATh CYIIECTBEHHbIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM H OWochepbl, CTAOWIM3UPYIOMIETO, ABMKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 0TOOpA, AJIJIONATPUUYECKOT0 U CUMITATPUYECKOT 0 BUA0O0OpAa30BaHUS,
BIUSIHUS ~ JBWXKYUIMX  CWJI  DJBOJMIOINMM  HAa  reHOGOHH  TOIMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHW3MOB K cpezie OOMTaHUs, YepelOBaHMs HaIpaBICHUM
ABOJIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUHU B SKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBSI3M MEXJYy MPOIECCAMH HBOIIOLNH,
JBIKYIIUMHA CUJIAMU aHTPOIIOT€He3a, KOMIIOHEHTaMU Pa3JIMYHBIX JKOCHCTEM U
MPHUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIBJISATH  OTJIMUUTENIbHBIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K cpele oOuTaHus, a0UOTUYECKUX U OMOTUYECKUX
KOMITIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBsI3€d  OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOIEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEW MECTHOCTH;

YMEHHUE HCMOJb30BaTh COOTBETCTBYIOIIUE AaApPTyMEHTHI, OHOJOTMYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JJIsSI JIOKa3aTeIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIII, B3aUMOCBS3U OPTraHU3MOB U Cpebl OOMTAHMSI, EAMHCTBA



YEeJIOBEUECKUX pac, HEOOXOAMMOCTH COXPAaHEHHS MHOT0OOpa3us BHIOB U
HKOCHUCTEM KaK YCIOBHS COCYIIIECTBOBAHUS MPUPOIBI M UEIOBEUYECTBA;

YMEHHE pelIaTh OMOIOTHYECKUE 3a]]a4H, BBISBISATH IPHUYNHHO-CIICICTBEHHBIC
CBSI3M MEXY UCCIIETyEeMbIMU OMOJIOTMYECKUMHU MPOLIECCAaMU U SIBJICHUSIMHU, JI€1aTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHMH TOJTYUYE€HHBIX PE3yJIbTaTOB;

yYMEHHUE BBINOIHATH JIA0OPATOPHBIE U TpPAaKTUYECKHUE paldoThl, COOMIOAATH
npaBujia Mpu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, TMPOBEPIATh WX OKCIEPUMEHTAIHHBIMU
cpeacTBamMu, GopMyIupys Ledb HCCIEIOBAHMS, AHAIU3UPOBATH IOIYYCHHbBIC
pe3yNIbTaThI U JACNaTh BBIBOIBL;

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIENOBATEIbCKON paboTe 1Mo OHOIOruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAay4HBIX OOIECTB, U
nyOJIMYHO  TPEACTABIATH  TOJNYYCHHBIE  pe3yabTaThl HA  YUYCHHMUYECKUX
KOH(EepeHIUX;

yMEHHUE OIEHUBATh TMIOTE3bl M TEOPUU O TIPOUCXOXKICHUU JKU3HU, YEIOBEKa
M YEeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX U CIOco0ax IMpeloTBpalleHus
r100anbHBIX U3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayuied mpodeccuoHanIbHON
NEeSITENbHOCTU B 00J1aCTH OMOJIOTUH, SKOJIOTUH, TIPUPOONIOIb30BAHMS, METULIHBI,
OMOTEXHOJIOTUH, TICHUXOJIOTUH, BETEPUHAPUU, CEIIBCKOIO XO34WCTBA, MHILEBOM
POMBIIIUICHHOCTH, YTIyONsTh TO3HABATENbHBIA MHTEpEC, HAMpaBICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH mpodeccmn H  MPOJODKEHUE
OMOJIOTUYECKOrO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPOQPECCHOHATBHOTO U
BBICIIEr0 00pa30BaHMUsL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/mn Kontpoabnsie | IlpakTnyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypesr
1 buonorus kak Hayka
2 JKuBble cUCTEMBI U UX U3yUEHUE
3 buonorus knetku 2 0.5
4 XuMHUUYECKask OpraHU3aLus KIETKU 10
5 Ctpoenue u GyHKIIUU KICTKH 8 2
6 OOMeH BellecTB U NpeBpallleHne YHEPTUH B 9 |
KIIETKE
7 Hacnencteennas nnpopmamus u 9 0.5
peanm3anus €€ B KIETKe '
8 JKM3HEHHBIN TUKI KIETKH 6 1
9 Crpoenue u GyHKIUN OpraHU3MOB 17 1.5
10 PasmHOXeHMe U pa3BUTHE OPTaHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACJIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTeTUYECKAask OMOJIOTHS 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

102

13




11 KUIACC

KonuyecTBo yacos DJIEeKTPOHHBbIE
HaumenoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabubie | IIpakTuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
1 3apokeHUE U pa3BUTHE IBOJIOLMOHHBIX 4
MpeACTaBICHUN B OMOJIOTUH
2 MukposBosronus U €€ pe3ybTaTbl 14 2
3 Makpo3BoTIOLIUS U €€ PE3YIbTAThI 6
ITpoucxoxneHue u pa3BUTHE )KU3HU Ha
4 POHEXOIA P 15 15
3emiie
5 [IpoucxosxxnaeHue yeaoBeKa — aHTPOIIOTeHE3 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HaJJOPTraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
Opranu3Mesl ¥ cpeia OOuTaHus 9 1.5
DKoJI0orusl BUJIOB U MOMYJISIIIUMA 0.5
DKOJO0THUS COOOIIECTB. DKOJIOTHUECKHE
9 H 12 0.5
CHUCTEMBI
10 buocdepa — rmobanpHas sKocucTeMa
11 UYenoBek u okpy»Karomas cpeia
12 Pe3epBHOe Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTIAHUPOBAHUE
10 KJIACC

Ne
/o

Tema ypoka

KoanuecTBo yacoB

KonTpoabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4yeHus

DJIEKTPOHHBIE
uudgposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

buonorus kak KOMILICKCHAsI HAyKa U Kak
4acTh COBPEMEHHOT'0 00IIIeCTBa

JKuBEIE CUCTEMEI U UX CBOMCTBA

ypOBHCBaSI opraHu3alys KUBbIX CUCTCM

HcTtopust OTKPBITUS U U3YUEHUS KIIETKH.
Knerounas Teopus

MeTo1bl MONEKYISIPHOM U KIIETOYHOU
o6uonoruu. [Ipaktudeckast pabora
«3yyeHne METOOB KIETOYHOMU
ouosoruu (xpomarorpadus,
anextpodopes, muddepeHImaIbHOe
ueHrpudyruposanue, [1L[P)»

0.5

XUMHUYECKUHN COCTAB KIETKHU

MuHepasbHbIe BelecTBa KJICTKH, HX
Ouosiornyeckas poib

Opranuyeckue BelecTBa KJISTKU —
6enxu. JlabopaTopHas padorta
«O0OHapyxeHne OCJIKOB C ITOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUI»

0.5

CaoiicTBa, Knaccupukanyst U GyHKIUU
0enKoB




10

Opranuyeckue BelecTBa KIeTKU —
YIJI€BOABI

11

OpFaHI/I‘IGCKI/Ie BCIICCTBA KIICTKH —
JIMITMU A BI

12

Hyxneunoseie kucnorsl. JIHK u PHK.
JlabopaTtopHas pabota «lccienoBanne
HYKJICHHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3UYHBIX OPTaHU3MOBY

0.5

13

Crtpoenue u pynkiuu ATO. Jlpyrue
nykieosuarpudocdatel (HTD)

14

CexsennpoBanue [JHK. Meroabt
T€HOMUKHU, TPAHCKPUIITOMHUKH,
MIPOTEOMUKH

15

MeToapl CTpYKTYpHO# OHOTOTHI

16

Tumbl KIETOK. HpOKapI/IOTI/ILICCKaSI KJICTKa

17

CtpoeHue 3yKapuoOTHYECKOU KIETKH.
[paktuyeckas padora «M3yuenue
CBOWCTB KJIETOYHOW MeMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapaT KJIETKU

19

OpnHOMeMOpaHHbIE OPraHOU bl KIIETKH.
IIpakTrueckas padora «M3yueHue
JBUKEHMSI LIUTOIIA3MbI B PACTUTENIBHBIX
KJIETKax»

0.5

20

[losryaBTOHOMHBIE OPraHOM/IBI KJIETKHU:
MUTOXOHJIpUH, T1acTu b, JJabopaTtopHast
pabora «VccnenoBaHue mia3Monn3a u
JIeTJIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

0.5

21

HememOpaHHble opraHOH bl KJIIETKH




22

Crpoenue u QyHKIUH A1pa

23

CpaBHuTENbHAs XapaKTEPUCTHKA KIETOK
sykapuot. Jlaboparopnas pabota
«M3ydeHue cTpoeHHs KIETOK Pa3InIHBIX
OpraHU3MOBY»

0.5

24

ACCUMWIISIIIAS ¥ TUCCUMMJIISIIASL — JIBE
CTOpOHBI MeTaboan3Ma. Turmbl oOMeHa
BeniectB. JJabopaTopHas pabota
«M3ydeHue KaTaauTHYeCKON aKTUBHOCTH
(bepMeHTOB (Ha IpUMEpe aMIJIa3bl HITH
KaTayas3bl)»

25

DepMEHTAaTUBHBIN XapaKTep peakLui
KJIETOYHOr0 MeTabonn3ma. JlaboparopHas
pabota «/3yueHue ¢pepMeHTATUBHOTO
pacIieruieHus MepoKCHaa BOIOpOIa B
PACTUTENIBHBIX U )KUBOTHBIX KIJIETKAX)

0.5

26

benku-akTuBaTOPHI M OEIKU-UHTUOUTOPBI

27

ABTOTpO(HBIN THII OOMEHA BEILIECTB

28

dorocunTe’

29

XemocuHTe3. JlaboparopHas padboTa
«CpaBHeHHe TporieccoB (poTocuHTE3a U
XEMOCHHTE32»

0.5

30

AHa»pobHbBIe OpraHu3Mbl. Buabl
opoxxenus. JlaboparopHas paboTa
«CpaBHEHHE TIPOLIECCOB OPOKEHUS U
TIBIXaHUSD)

31

AdpoOHBIE OPraHU3MBbl. JTalbl
HHEpPreTUYecKoro ooMeHa. JHeprus




MeMOpaHHOTO IpaIueHTa IPOTOHOB.
Cunre3z AT®: Pabota nporonHoit AT®-
CUHTA3bI

O0001IeHne U cUCTEMAaTH3allAs 3HAHUHI
1o teMme "OOMeEH BEIECTB U
MpeBpaIeHue YHEPruu B KieTke" /

32 KonTponbhas pabora o teme "O6meH
BELIECTB U NIPEBPALLEHUE SHEPTUHU B
KieTke"

33 Peakiyu MmaTpuyHOTrO CHHTE3a

34 TpaHckpunus — MaTpUYHBIA CUHTE3
PHK

35 Tpancnamus u e€ Tanbl

36 Konnposanue amunokuciior. Poib
pubocom B OnocuHTe3e Oenka

37 Opranuzanus reHoMa y IpoKapuoT u
3yKapuoT

18 MounekynspHble MEXaHU3MBbI SKCIIPECCUU
I'€HOB Y 3YKapHOT
Bupycsl — HekneTouHble (HYOPMBI KU3HU

39 u o0nuratHele napasutsl. [Ipaktuyeckas 0.5
pabora «Co3aHue MOJEIH BUPYyCa»

40 BupycHsle 3a005eBaHus yenoBexa,
KHUBOTHBIX, PACTCHUI

41 Hanorexnonoruu B Ouonoruu u
MEIUIIHE

42 JKU3HEHHEBIN UK KIIETKHA

43 Martpuunslii cunre3 JJHK




Xpomocomsl. JTabopaTopHast paboTa

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIIpenapaTax»

45 Jlelnenre KIEeTKU — MUTO3
Tunel knetok. Kapuokuses U IUTOKUHES.
Perynsmus >kM3HEHHOTO 1TUKIIA KJIETOK.

46 JlabopaTtopHas padora «Habmonenue 0.5
MHUTO3a B KJI€TKaX KOHYHMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpemnapaTax)»
O00011eHNEe U cUCTEMaTU3aIM 3HAHUI
no temaMm "Hacnencteennas nHdopmanus

47 u peanu3zauus ee B kierke", "JKu3HeHHbI!
uukn kinetku" / KontponbHas paboTa mo
teme "Peakiiuu MmatpuyHoro cunrtesa"

48 OpranusM Kak euHOe 11eJI0e

49 Txanu pacrenuii. Jlaboparopnas padota 0.5
«M3yueHue TKaHe pacTeHU» '
TxaHM )KUBOTHBIX U YEJIOBEKaA.

50 JlaboparopHast paboTa «/3yueHue TKkaHeH 0.5
AKHUBOTHBIX)»
Opranbl. CUCTEMBI OPTaHOB.

51 JlabopaTtopHas pabota «3yuenue 0.5
OpPraHOB I[BETKOBOI'O PACTEHUSD)

52 Omnopa Tena OpraHu3MoB

53 JIBrOKeHHE OpraHu3MOB

54 IIutanue opranu3MoB

55 [TuTanne MO3BOHOYHBIX )KMBOTHBIX.

HI/IHIeBapI/ITeJ'II)HaSI CHCTEMaA 4Y€JIOBCKa




56

Z[LIXaHI/Ie OpTraHnu3MOB

I[I)IX&HI/Ie IIO3BOHOYHBIX XMBOTHBIX U

57
YenoBeKa
58 TpaHcnopT BelecTB y OpraHu3MoB
59 KpoBeHocHas cuctema mo3BOHOYHBIX
KMBOTHBIX U YEJIOBEKA
60 Brinenenue y opranusmos
61 3ammTa y OpraHu3MOB
62 NMMyHHas cuctema 4esoBeka
63 PaznpakuMOCTh U perynsauus y
OpraHU3MOB
64 ['ymopanbHast peryasius 1 SHIOKpUHHAs
cHCTeMa JKUBOTHBIX U YEJIOBEKa
65 DopMBI pa3MHOKEHHSI OPTaHU3MOB
66 [TonoBoe pazmMHOXKEHNE
67 Metio3
I'amerorenes. OGpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JJaGoparopHas pabota 0.5
«V3ydenue cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOINpenapaTax»
69 WuauBuyansHOE pa3BUTHE OPTaHU3MOB
— OHTOTEHE3
70 3axiiajKa OpraHoB ¥ TKaHel U3
3apOJIBILIEBBIX JTUCTKOB
71 Poct 1 pazBuTHE )XUBOTHBIX. 0.5

JlaboparopHas paboTa «BrisiBICHHE




IIPU3HAKOB CXOACTBA SapO,I[BIIJ_Ieﬁ
IIO3BOHOYHBIX JKMBOTHBIX))

72

PasMHOkeHME U pa3BUTHE PACTCHUM.
JlaboparopHas pabota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHui»

0.5

73

O06o0menne U cucTeMaTu3anus 3HAaHUK
no teme "Ctpoenue u QyHKIMU
opranu3MoB" / KontponbsHas paboTa o
teme "CtpoeHue ¥ GyHKIIUA OPaHHU3MOB"

74

HcTopusi CTAHOBJICHHS U Pa3BUTHS
TEeHETHKH KaK HayKu. OCHOBHBIC TTOHATHUS
Y CUMBOJIBI TeHeTHKH. JlabopaTopHas
pabota «/Ipo3oduna kak 00BEKT
TeHETHYECKUX MCCIEIOBAHMI)

0.5

75

3aKOHOMEPHOCTHU HACIEAOBaAHUS
pu3HaKoB. MoHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabora
"N3y4yeHue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHHS Y
apo3oduisr"

0.5

76

LII/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI
MOHOFI/I6pI/I]IHOFO CKpCIIUBaHHUA

77

Ananusupyoliee CKpeluBaHHe.
Henonnoe nomunupoBanue

78

JlurubpuHoe CKpelnBaHue.
[IpakTrueckas padbora «3yuenue
pe3yabTaTOB TUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(DUITBDY

0.5




]_II/ITOJ'IOFI/I‘-ICCKI/Ie OCHOBBI I[I/IFI/I6pI/I,Z[HOF (6]

79 1
CKpEITUBaAHUS

80 CuermieHHOE HacCJIeI0BaHUE MPU3HAKOB 1

81 XpomMocoMHasi TeOpus HACIEACTBEHHOCTH 1

82 I'enerunka moima 1

83 I'eHoTHII KaK 1eIOCTHAS CUCTEMaA 1

84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHUi, )KUBOTHBIX U YEJIOBEKA

25 M3MeHUHnBOCTH MTPU3HAKOB. BUbI
H3MCHYHUBOCTH I

86 MoaudukamoHHass ”3MEHUYNBOCTh 1
BaprannoHHBIN ps U BapUallMOHHAs
kpuBas. JlabopaTopHas pabora

%7 «HccnenoBanue 3akOHOMEPHOCTEN | 0.5
MOAU(GUKAITMOHHONW U3MEHYHBOCTH. '
[TocTpoenne BapualluOHHOTO psifia U
BapUalMOHHOW KPUBON»

28 I'enoTHIIMYeCcKass N3MEHYUBOCTD. |
KoMOuHaTHBHAS N3MEHYHUBOCTE
MyTarmonHasi "3MEHUHUBOCTb.

29 [paktuyeckas pabora «MyTanuu y | 0.5
Ipo30¢ bl (Ha TOTOBBIX '
MHKpOIIpenapaTax )»

90 3aKOHOMEPHOCTU MYTAITHOHHOTO |
npoiiecca. JMUTeHETHKA U STTUTCHOMUKA
O0001IeHrEe U CHUCTEMATH3AlN 110 TEME

91 "I'eneTHKa - HayKa O HaCJIE€ACTBEHHOCTH U 1 0.5

M3MEHYHMBOCTH OPTaHU3MOB" /




KonTponbhas pabota o teme
"T"eneTnka"

92

I'enernka yenoBeka. [IpakTuueckas
pabota "CocTaBieHue u aHaIU3
poaocioBHOMR"

93

MeToabl MEIUIIMHCKON T€HETUKU

94

3HaucHUE MEIHUIIMHCKOM T€HETUKU B
IpeaAoOTBpalliCHUN U JICUCHUU
FeHeTUUYECKHUX 3a00JIeBaHM YeI0BEeKa

0.5

95

OCHOBHBIE TIOHSTHSI CEIECKIIHH.
JIaGopatophas pabota "M3yyeHue copToB
KYJIBTYPHBIX PACTEHHH U MOPOJ]
JOMAaIIHUX KUBOTHEIX "

0.5

96

MeTo/1bI CeNeKIIMOHHON paOOoTHI.
JlaboparopHas pabota "M3ydeHue
METOJI0B CEJIEKIIMM pacTeHui"

97

JIOCTHKEHHUSI CEJIEKIIUN PACTEHUN U
KUBOTHBIX. [IpakTHueckas padbora
"[IpuBuBKa pacTeHuit"

98

CoxpaHeHue, U3y4eHHEe U HCITOJIb30BaHHE
TCHETUYECKHUX PECYPCOB

0.5

99

BrotexHonorus Kak HayKa U OTpacib
npousBojicTBa. [IpakTnueckas padora
"N3yuenne 00beKTOB OMOTEXHOIOTUH"

100

OCHOBHBIEC HAIlPaBJICHUSI CUHTETUYECKHI
OHOoJI0ruu

101

XpOMOCOMHaH U TCHHAs UHKCHCPUS

102

Meaummackre OMOTEXHOJIOT I




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13.5




11 KUIACC

Ne
n/
n

Tema ypoka

KoauuecTBo 9acoB

Bce
ro

Kountpoan
Hble
padoThI

MpakTnye
CKHe
padoThbI

Jara
U3y4eH
U

DeKTpPoHHBIe IM(POBBIE 00pa3oBaTeIbHbIE PeCypChl

DBOJIIOIMOHHAS
teopus Y.
JapBuna

https://n-
72.ru/catalog/product/elektronnye obrazovatelnye resursy po pred

metu_biologiyva.html

JBrkyniue
CUJIBI DBOJIIOIUHU
BHUIOB 110 Y.

HapBuny

https://n-
72.ru/catalog/product/elektronnye obrazovatelnye resursy po_ pred

metu_biologiya.html

bopnba 3a
CYIIIECTBOBAHHUE,
€CTECTBECHHBIN U
HWCKYCCTBEHHBII
oT0op

dopMupoBaHue
CUHTETUYECKOMN
TEOpUHU
SBOJTIOIUHT

OTanel
9BOJIIOI[HOHHOTO
mporecca:
MHUKPOIBOIIOIHUS
u
MaKpO3BOJTIOIIHUS




[Honmynsaumst —
3JIEMEHTapHas
eTMHUIIA
3BOJIIOLHUU

3akoH
TeHEeTUYECKOTO
paBHOBecus Jx.
Xapnu, B.
BaiinGepra.
JlaGopaTopHas
pabota
«Bp1siBIICHNE
U3MEHUYUBOCTH Y
ocobeil omHorO
BUJIA»

0.5

DnemMeHTapHbIe
(bakTopsl
HBOJIIOLIMH

Dddexr

OCHOBATCJIA.

Dddexr

OYTBUIOYHOTO
rOpJIBIIIKA

10

Murpanum.
Nzonsammm

MO YJISALIAN :
reorpaduueckas,
Onoyiornyeckas




11

EcTtecTBeHHBIN
otbop —
HaIpaBJIAIOIIHAN

daxTop
IBOJIIOLIUU

12

[TosoBoit oTOOP

13

[Ipucnocobnenn
OCTh OPTraHU3MOB
KaK pe3yibTaT
MHUKPO3IBOJIIOLUH
. JJabopaTtopHas
pabota
«M3yuenue
apoMop(}o30B u
Uauoa arnTanui
Yy pacTeHHI 1
KUBOTHBIX)»

0.5

14

[Ipumepsl
MIPUCTIOCOOICHU
1 y OpPraHu3MOB:
Mopdororudeck
ue,
(bU3HONIOTHYeCKH
c,
OMOXHUMHUYECKHE,
MOBEICHUECKUE.
JlabopaTopHas
pabota
«IIpucnocobiieH

0.5




WSl OPTraHU3MOB U
nux
OTHOCHUTCJIbHAA
1enecoodpa3Hoc
Tb»

15

Bun, ero
KPUTEPUH U
CTPYKTYpa.
JlabopaTopHas
pabota
«CpaBHeHue
BUJIOB I10
MOP(OJIOTHYECK
OMY KPUTEPHUIO»

0.5

16

CrpykTypa BUaa

17

Bunoo6pa3zoBan
Ue KaK pe3yJbTaT
MHUKPOIBOJTIOIHH

18

CBs3p
MHUKPOIBOJTIOIUU
31
SMUJIEMHOIOTUH

19

Makpo3Bostronust

ITameonTomormue
CKHE METOJIBI
H3y4YeHUs
DBOJTIOIUHU




20

buoreorpaduuec
KHE€ METO/IbI
M3YyUeHUS
9BOJIIOLIUU

21

DOMOpHoioruuec
KHe 1
CpaBHUTEILHO-
MOpP(OJIOTHYECK
1€ METOJIBI
U3YyYEHUS
IBOJIOIIH

22

MounexkyispHo-
reHETHYECKHUE,
OHMOXHNMHUYECKHE
u
MaTeMaTHYECKHE
METOIbI
W3YYCHUS
SBOJIIOIUN

23

OO6mmme
3aKOHOMEPHOCTH
9BOJIOIINN

24

AnmanTuBHasa
panuanus.
HepasHomepHOC
Th TEMIIOB
3BOJTIOIUHU

25

Hayunsre
TUIIOTE3bI




MIPOUCXOXKICHUS
JKW3HU Ha 3emiie

26

Jlonay4nsle
MMpeaACTaBJICHUA O
3apOXKIECHUU
KU3HU

27

OCHOBHEBIE
JTambl
HEOpraHNUYeCcKOon
SBOJIIOIUHN

28

T'urmoresnl
3apOKICHUS
JKU3HU

29

UcTopus 3emnu
U METOJBI €€
U3YUYCHHUS.
Jlaboparopnas
pabota
«3yuenue u
OIHCaHKe
HCKOTIaeMBIX
OCTaTKOB
JPEBHUX
OpPTraHU3MOB»

0.5

30

Havanenbie
3TaIlbl
OpraHU4YeCKOM
9BOJTIOLIUU




31

OBOIIOLIUI
YKapHOT

32

OcHoOBHBIE
ATarbl IBOIIOLUN
PacTUTEIHHOTO
MUpa.
[TpakTnueckas
pabora
«M3yuenue
0COOEHHOCTEH
CTpOCHUS
pacteHui
pa3HbIX
OTJIEIIOB)»

0.5

33

OcCHOBHEIE
3TAIBI DBOJIIOIHNHU
YKUBOTHOTO MUPa

34

OBOIIOLUI
JKMBOTHBIX.
[IpakTnueckas
pabota
«M3yuenue
0COOEHHOCTEH
CTPOCHUSA
IMO3BOHOYHBIX
JKHBOTHBIX )

0.5

35

PazButue xxn3Hu
Ha 3eMJIe 110




3paM U
nepuoaam

36

MaccoBsie
BI:IMI/IpaHI/ISI —
DKOJIOTHYECKHUE
KPU3HUCHI
MPOIILJIOTO

37

CoBpeMeHHbIN
AKOJIOTHUYECKUM
KpH3HC, €TO
0COOCHHOCTH

38

CoBpemMenHas
cucrema
OpPraHu4eCcKoro
Mupa. OCHOBHBIE
CUCTEMATUYECKU

€ TPYIIIbI
OpPraHu3MOB

39

O06001EeHNE U
CUCTEMAaTHU3ALIHS
3HAaHUI O
TeMaM
"MUKpPO3BOIIOLL
us u ee
pe3ynbTaThl”,
"Maxkpo3Boronu
U ee
pe3ynbTaThl'/
Kontponbnas




pabora o Teme
"DBosrormsa”

40

AHTpoOnoIIOTHs
— HayKa o
YelloBEKe

41

PazButune
MPEJICTABICHUN
0
MIPOUCXOXKIECHUHU
YeJI0BeKa

42

MecTto 4yemoBeka
B CHCTEME
OpPraHUYECKOro
MHpa.
JlaboparopHnas
pabota
«M3yuenue
0COOEHHOCTEH
CTPOCHUS
cKejera
YyeJIoBeKa,
CBSI3aHHBIX C
MIPSMOXOXKICHUE
M»

0.5

43

JIBrxymue
CUJIBI
aHTPOIIOreHE3a

44

CooTHOILIIEHNE
OUOJIOTUYECKUX




Y COIMATBHBIX
(bakTopoB B
aHTPOTIOTEHE3e

45

OCHOBHEIE
CTaIuu
aHTPOTIOTeHEe3a

46

Ilaeoreneruka
u
HaJeOreHOMUKA

47

OBOJIIOLS
COBPEMEHHOTO
yeJI0BEeKa

48

Yenoseueckue
pachbl.
[IpakTnueckas
pabora
«3yuyenne
JKOJIOTUYECKHUX
ajanTanui
YEJIOBEKaY

0.5

49

MexaucuuIuina
apHbIE METO/IbI
AHTPONOJIOTUH

50

3apoxaeHue u
pasBuTHE
JKOJIOTUHU

51

MeTtoab!
HKOJIOTHUH.
JlaGopaTopHas

0.5




pabora
«3yueHne
METOJ0B
JKOJIOTUYECKHUX
UCCIICI0BAHUI

52

3HaueHNE
DKOJIOTHIECKUX
3HAHUM JJIs0
YyeJioBeKa

53

OKOJIOTHYECKHE
(bakTopbl

54

AbuoTHueckue
¢akTopsl. CBeT
KaK
9KOJIOTUYECKUI
dakrop.
JlabopaTopHas
pabora
«BpisiBIEHNE
MPUCTIOCOOTICHU
1 OPraHu3MOB K
BJIMSTHUIO CBETa»

0.5

55

AbGuoTHueckue
(hakTOopHI.
Temnepatypa
KaK
3KOJIOTUYECKUH
(bhakTop.
Jlaboparopnas

0.5




pabora
«BpIsiBIICHNE
MIPUCTIOCOOIICHH
1 OPraHu3MOB K
BIIUSIHUIO
TEeMIIEPaTyphbI»

56

AOuoTnyeckue
(bakTopsl.
BraxxHOCTh Kak
AKOJIOTUYECKHI
(baxTop.
Jlaboparophnas
pabota
«AHaTOMHUYECKHU
€ 0COOEHHOCTH
pacteHui us3
Pa3HBIX MECT
0o0OUTaHUI»

0.5

57

Cpenbl oOuTaHus
OpPTaHU3MOB

58

buonornueckue
PHUTMEL

59

JKusHenurie

hopmbI
Opra’Hu3MoOB

60

buornueckue
(hakTopsI

61

3HayeHune
OUOTUYECKUX




B3auMOIEHCTBUI
TS
CYILIECTBOBAHMS
OpPraHU3MOB B
cpene oOuTaHus

62

OKOJIOTHYECKHE
XapaKTepI/ICTI/IKI/I
HOHy.HSII_[I/II/I

63

OCHOBHEBIE
MoKa3aTenn
HOHYJ'ISIHI/II/I .
YHUCJIICHHOCTD,
IJIOTHOCTD,
BO3pacTHas U
I10JI0Bas

CTPYKTYpa

64

OCHOBHEBIE
[oKa3aTean
TIOTTYJISIIHIH
POXKIAEMOCTb,
IIPUPOCT, TEMII
pocra,
CMEPTHOCTb,
MUTPALAN

65

DKoornyeckKas

CTpYKTYpa
IomyJaauun




66

JmHamMuka
MOIYJISALUN U €€
perynsauus

67

Kpussie pocrta
YHUCJIEHHOCTH
MOIYJISILIVH.
Kpussie
BBDKHMBAHMS

68

DKoyoruueckas
HUIIIA BUJIA.
Jlaboparopnas
pabota
«IIpucnocodbnen
Usl CeMsIH
pacTeHui K
pacceIeHuo»

0.5

69

Bun xak cucrema
MONYJISALUN

70

3aKOHOMEPHOCTH
MOBEACHUS U
MHUTpanun
AKUBOTHBIX

71

Coo01recTBO
OPTaHU3MOB —
OHOIIEHO3

72

DKocHucTeMa Kak
OTKpBITas
cucreMa




73

Kpyrosopor
BEIIECTB U NMOTOK
SHEpPruu B
9KOCHCTEME

74

OcCHOBHEIE
IOKa3aTesn
3KOCHUCTEMBI

75

DKOJIOTHYECKHE
TTUPAMHU/TBI

76

N3menenus
COOOIIECTB —
CYKLECCUU

77

[Ipupoansie
9KOCHUCTEMBI.
OKOCUCTEMBI
03€p U peK.
OKOCHCTEMBI
MOpei u
OKEaHOB

78

IIpuponusie
SKOCHUCTEMBI.
OKOCHUCTEMBI

TYHJp, JIECOB,
CTeIeH, IyCThIHb

79

AHTpPOIIOT€HHBIE
9KOCHUCTEMBI

80

Ypboskocucrem
BI.
IIpakTueckas

0.5




pabora
«3yuenue n
OITUCaHUC
ypOo3KocHucTeM
BI»

81

3aKOHOMEPHOCTH
(dbopMupoBaHUS
OCHOBHBIX
B3aMMOJICCTBHI
OpraHU3MOB B
JKOCHCTEMAX

82

MexaHu3Mbl
BO3JICUCTBUSA
3arpsA3HEeHUN
Pa3HbIX TUIOB HA
cyOOpraHu3MeHH
oM,
OpPraHU3MEHHOM,
MONYJISILIUOHHOM
1 DKOCHCTEMHOM
YPOBHSIX

83

buocdepa —
oOmenaaneTapH
asg 000JI04YKa
3emim

84

VYuenue B. U.
BepHaznckoro o
ouocdepe




85

3aKOHOMEPHOCTH
CYILIECTBOBAHMUS
onocdepsr

86

Kpyrosopotst
BEIIECTB U
OHMOreOXNMMHUYECK
W€ LUK

87

30HAIIBHOCTD
ounochepsl.
OCHOBHEBIE
OMOMBI CyIIN

88

Y cTOMYUBOCTD
o6uochepsl

89

DKOJIOTHYECKUE
KPHU3HCHI H UX
PUYHHBI

90

Bo3nelictBue
yeJoBeKa Ha

ouochepy

91

AHTpPOIIOT€HHOE
BO3JICHICTBHE HaA
pacTUTENbHBIN 1
YKUBOTHBIM MU

92

OxpaHa
HPUPOIBI

93

OcHoBHbIE
MIPUHLINIIBI
YCTOWYUBOIO




pa3BUTHUA
4eJI0BEYECTBA U
MIPUPOIBI

94

PanumonansrHOE
IIPUPOJIOIOJIB30B
aHHe U
COXpaHCHHE
OMOJIOTUYECKOr0
pa3zHooOpazus
SemMin

95

O060011eHNEe U
cucTeMaTu3anus
3HAaHUI 1O
TeMaM
"Dxosnorus -
Hayka o
B3aMMOOTHOIIIEH
USAX OpPraHU3MOB
ApYT € Apyrom
HaJOpraHU3MEHH
BIX CHCTEM C
OKpY>Karoleun
cpenoi",
"Opranusmsl 1
cpena
obuTtanusa",
"Jxomnorus
BHUJIOB U
nonyasuus',




"JKoJI0TH
COOOIIIECTB.
ODKOIOTHYECKHUE
CHCTEMBI'",
"buocdepa -
riao6aabHas
sxocucTema' /

Kontposbnas
pabora 1o Teme
"Oxonorus"
96 PesepBHBIil ypok 1
97 Pe3epBHbIil ypok 1
98 PesepBHbIil ypok 1
99 PesepBHbIit ypok 1
100 | Pe3epBHbIil ypok 1
101 | Pe3sepBHblii ypok 1
102 | Pe3epBHbIil ypok 1
OBLIEE
KOJIMYECTBO
YACOB I10 102 73

[NPO'PAMME







MPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHETO OBIIIET'O OBPA3OBAHUS

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsieMble TpeOOBaAHMS K MPeIMETHBIM pPe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa30oBaTe/ibHOI MPOrpaMMbl CpeHEro
o011ero oopasoBaHus

CdopMUpOBaHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B dhopmMupoBaHUHT COBPEMEHHOM
€CTECTBCHHOHAYYHON KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB MTPUPOIBI
U pemeHUH  JKU3HEHHO  BaXKHBIX  COLMAJIbHO-3THUECKHX,
HKOHOMUYECKHUX, IKOJIOTUYECKUX MPOOJIeM YeI0BEUYeCTBa, a TAKKE B
pElIeHHHd BOMPOCOB PAIMOHAIBHOTO TMPHUPOAOINONB30BAHUS, B
(GhOpMUPOBaHUM IIEHHOCTHOTO OTHOIIEHUS K MPHpPOJE, OOIIECTBY,
YeN0BEKY; O BKJIaJIeé POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX — OHOIOTOB

B pa3BUTHC Ouoorun

Brnanenue cuctemoit 3HaHMH 00 OCHOBHBIX METOJAX HAyYHOTO
MO3HAHUS, UCTIOIb3YEMBIX B OMOJIOIMUYECKUX UCCIIETOBAHUAX KUBBIX
OOBEKTOB M JKOCHCTEM (OMHCaHUE, HW3MEPEHHUE, MPOBEIACHUE
HAOIIOZCHNH); COCOOAMU BBISIBICHUS M OLCHKH AHTPONOT'CHHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHre BBIIBUTaTh TUTIOTE3bI, POBEPSITh UX IKCIEPUMEHTATBHBIMA
cpeacTBaMu, (QOpPMYIUpys IIeNb HWCCIEAOBAaHUS, aHAIM3UPOBATH
MIOJTy9YCHHBIC PE3YIIbTATHI U JIEJIATh BHIBOJIBI.

BrisiBiIeHHE 3aBHCHMOCTH MEXKAY HCCIEAYEMbIMH BEITHYMHAMH,
00BSCHEHHNE MOYYEHHBIX PE3yIbTaTOB U (POPMYIHPOBAHHE BHIBOJOB

C UCITIOJIb30BAHUEM HAYUYHBIX HOHS[TI/If/'I, Teopnﬁ " 3aKOHOB

YMeHue BIaieTh CHCTEMOW OWOJIOTMUECKUX 3HAHWW, KOTOpast
BKJIFOYAET: OCHOBOIIOJIATAIOIINE OMOJIOTMYECKUE TEPMHHBI M TTOHATHS
(’KU3Hb, KJIETKA, TKAHb, OPraH, OPraHu3M, BH, TIOMYJISALMS, SKOCHCTEMA,
OuorieHo3, 6nocdepa; MeTaboNII3M, TOMEOCTa3, KIETOYHbI UIMMYHHTET,
OuocuHTe3 Oenka, OWOMOMMMEPHI, JTUCKPETHOCTh, CAMOPETYIISIH,
CaMOBOCIPOU3BEICHUE, HACJICICTBEHHOCTD, W3MEHYUBOCT,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHUE);

Ouosiornyeckne Teopuu: KierouHas teopus 1. IlIBanna, M.
[MInennena, P. Bupxosa; KIOHAIBHO-CENEKTUBHOIO UMMYyHHTETA [1.
Opnux, U.1. MeunukoBa, XpoOMOCOMHasi TEOpHsI HACJIEICTBEHHOCTH

T. Moprana, 3akoH 3apoasliieBoro cxojctsa K. bapa, aposronmonHas




teopus Y. JlapBuHa, CUHTETHYECKas TEOPHS SBOJIIOLUU, TEOPHUS
antporioreresa Y. Jlapsuna; Teopus 6moreoneno3a B.H. Cykauéna;
yuenue H.M. BaBuioBa o nieHTpax MHOrooOpasusi 1 MpOUCXO0KICHUS
KyJabTypHbIX pacteHuii, yudenue A.H. CepeproBa o mnyrsix u
HarpaBJIeHUsAX 3BoJonnn, yuenue B.W. Bepuanckoro — o 6uocdepe);
3aKOHBI  (€IMHOOOpa3Wsi  TMOTOMKOB  TEPBOTO  MOKOJEHUS,
pacuienjeHus] MPU3HAKOB, HE3aBUCUMOTO HACJIEIOBaHUS MPHU3HAKOB
I'. Menpens; CUEIUICHHOTO HACJIEIOBaHUs MPU3HAKOB U HAPYIICHHUS
cueruieHuss reHoB 1. MopraHa; TOMOIIOTHMYECKUX pSAIOB B
HaclleACTBeHHOM wu3MeHumBocTd H.M. BaBuiioBa; reHeTHYECKOTO
paBuoBecus [[x. Xapau u B. BaiinGepra; 3apogsieBoro cxoactsa K.
bapa; 6uorenernueckuii 3akoH D. ['exkens, . Mromepa);
MIPUHIIATIBI (YUCTOTHI TaMET, KOMIICMEHTAPHOCTH );

npaswia (MuaumymMa FO. JIubuxa, sxoa0rndeckoi nupamMuabl YUced,
OHOMAacChl U DHEPTHUH);

runote3sl (koamepBatHod AWM. Omnapuna, nepBudHoro OympoHa J[K.

Xonpeitna, mukpochep C. Pokca, pudozuma T. Yek)

Vmenue pf€iiaTb IMOHMCKOBBIC OMOJIOrMYECKHE 3aJa4i; BbIABJIATH
IMIPUYIUHHO-CJICACTBCHHBIC CBiA3HU MCXKOY HCCIIEAYEMbBIMU
OMOJIOrHYECKUMU O6”beKTaMI/I, npoueccaMm M ABJICHUAMH, OC€JIaTh
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWU ITOJTYUCHHBIX PE3YJIETATOB,

COCTAaBJIATb I'CHOTUIIMYCCKUEC CXEMbI CKPCIIUBAHUS JISI pa3HbIX THIIOB
HacCJICAOBaHUA IIPU3HAKOB Y OPraHU3MOB, COCTABJIATH CXEMbI IIECPECHOCA

BEIIECTB U SHEPTUM B HIKOCUCTEMAX (LIEMH MUTAHUS, TUIIEBBIE CETH)

YMeHue ycraHaBiIMBaTb B3aUMOCBSI3M MEXKIY CTPOEHUEM U
(GyHKUMSMU: OpPraHOMIOB, KJIETOK pPa3HBIX TKAaHEH, OpraHaMu U
CUCTEMaMH OpPraHOB Yy PAacTEHHM, XMBOTHBIX U UEJIOBEKA; MEXIY
sTarnaMu 0OMeHa BEIIECTB; ITallaMt KJIETOUYHOTO IIUKJIA U KU3HEHHBIX
LIMKJIOB OpPraHU3MOB; JTalmaMM 3MOPHOHAJIBHOTO  Pa3BUTHS;
F€HOTUIIOM U (PEHOTUNIOM, (QEHOTUIIOM U (aKTOpaMH Cpeabl
oOuTaHUs;  TpoleccaMu  ASBOJIIOIMM;  JABIKYIIMMU  CHJIAMHU
aHTPOIIOTeHe3a;  KOMIIOHEHTaMM  Pa3iMYHBIX  JKOCUCTEM U

MPUCTIOCOOJIECHUSIMHU K HUM OpraHU3MOB

YMeHue BhIIENSTh CYIIeCTBEHHBIE TPU3HAKHU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U HYKAPUOT; OJHOKIETOUYHBIX
Y MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€0IIEHO30B, YKOCUCTEM
u Ouocdepbl; CTPOEHUS OPraHOB U CHUCTEM OPraHOB pPACTEHUH,

JKHNBOTHBIX, YCJIOBCKA, IpoucccoB KHN3HCOACATCIIPHOCTH,




MPOTEKAOIINX B OpraHM3Max PACTEHHH, JKUBOTHBIX W YEJIOBEKA;
OMOJIOTHUECKUX TIPOILECCOB: OOMEHa BemecTB (MeTabosn3M),
WHPOPMAIIMU U MIPEBPAIICHUS SHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoHOr0 THUIIOB MUTAaHUS, (OTOCHHTE3a W XEMOCHHTE3a,
MUTO3a, MEH03a, FraMeToreHe3a, SMOPUOTeHe3a, MOCTIMOPHOHAILHOTO
pPa3BUTHA, PA3MHOKECHHS, WHIWBUIYaJbHOTO DPAa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aUMOJCHCTBUS TEHOB, TETEpPO3UCA; JEUCTBUUN
UCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOUIETO, MBIDKYIIETO U
pa3phIBAIOIIETO0 E€CTECTBEHHOTO OTOOpa; aIONaTpU4YecKoro U
CUMIIATPHUICCKOT'O BI/II[OO6pa.30BaHI/DI; BJIUAHUA OBWIKYIIUX CHII
3BOJHOIINN Ha FGHO(I)OHI[ NOIMYJIAIUH, HpI/ICHOCO6HeHHOCTI/I
OpraHM3MOB K cpefe oOuTaHus, dYepeAOBaHHS HaIpaBICHUN

OBOJJIIOLUHA,; KPYTOBOpPOTa BEHIECCTB U IMOTOKA SHCPIrUH B SKOCUCTEMAX

ChopmupoBaHHOCTE yYMEHHUS BBIIETSATh CYIIECTBEHHBIC MPU3HAKH
BHPYCOB, KJIETOK IIPOKApHOT H DYKApHUOT, OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OpTraHN3MOB, BUIOB, 6I/IOFGOHGHO3OB 1 DKOCUCTEM,
0COOEHHOCTH ITPOLIECCOB 0OMEHA BEIIECTB U IPEBPALLCHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, IIACTUYECKOT0 M SHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mel03a, OIUIOJJOTBOPEHUS, PAa3BUTHA |
Pa3MHOKEHHUS, HHIMBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHe3a),
OOpBOBI 3a CYIIECTBOBaHHE, €CTECTBEHHOTO ortbopa,
BU/I000pa30BaHMsl, IPUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpele
OOWTaHMSA, BIHMSAHUS KOMIIOHEHTOB OJKOCHCTEM, aHTPOIIOTCHHBIX
M3MEHEHH B 9KOCHCTEMaX CBOECH MECTHOCTH, KPYrOBOPOTa BEILIECTB

Y TIPEBpAICHHS SHEPTUU B Orocdepe

YMmeHue HCIIOIB30BaTh COOTBETCTBYIOIIUE apryMeHTHI,
61/IOJ'IOI‘I/I‘IGCKYIO TCPMHUHOJIOTUIO U CUMBOJIMKY IJId OOKAa3aTCIbLCTBA
poACTBa OPraHUu3MOB PA3HBIX CUCTCMATHUYCCKUX T'PYIIIL; B3AUMOCBA3U
OpraHu3MoB U CpCIbl 06I/ITaHI/I$I; CAWHCTBA YCJIOBCYCCKUX pac,
HEOOXOJUMOCTH  37I0pOBOTO  0o0pa3a  KHM3HHU,  COXPaHECHHS
pa3HooOpa3usi BHIIOB U DKOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHUS

MIPUPOJIBI U YEJIOBEYECTBA

YMeHHe KPUTHYECKH OIEHUBATh HWH(OOPMAILUIO OHOJIOTHYECKOTO
COJIep)KaHHUs; UHTEPIPETUPOBATh ITHUECKUE ACMIEKThl COBPEMEHHBIX
UCCeIOBaHMM B OHOJNOrMM,  MEIOUIMHE, OHOTEXHOJIOTHUH;
paccmaTpuBath ri106aJibHbIe HKOJIOTHYECKHE po0OIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO

IIO3HUIIHIO




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA EI'D
1O BUOJIOT'UHN

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKRAHUSNA

buonorusa xak HayKa. JKusble cucTeMbl 1 BX HU3YUYCHUC

1.1

CoBpemeHHast OMONOTHS — KOMIUICKCHAsh Hayka. buolormdyeckue Hayku H
u3ydaemple UMU mpobiembl. DyHIaMEHTAbHbBIC, TPUKIAIHBIE U TIOUCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HavyeHue OMOJIOTHMH B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccuu, cBs3anHbIe ¢ OHONOTHEH. 3HAYCHHE OWOJIOTUU B
MPAKTUYECKON JIeATEIbHOCTH YeJIOBEKa: MEIUIMHE, CEJIIbCKOM XO35HCTBE,

MIPOMBIIIJIEHHOCTH, OXpaHe IPUPOIbI

1.2

JKuBble cCTEMBI Kak IpeaMeT U3ydeHus: Ononoruu. CBOMCTBA KUBBIX CUCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M ICJIOCTHOCTD, CIIOKHOCTh U
YIOPSAT0YCHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIINs,
CaMOBOCITPOM3BEICHUE, Pa3IPaKUMOCTh, ©3MEHUYHUBOCTbD, POCT M Pa3BHTHE.

YpoBHU OpraHU3alUHU KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHbBIN, TKaHEBBIH,
OpraHU3MEHHBIM, O ISITHOHHO-BUIOBOH, YKOCHUCTEMHBIN
(6buoreoneHoTnyeckuii), 6mochepusiii. [Iporeccrl, mMpoucxoAsimye B KUBBIX
cuctemax. OCHOBHBIE MPHU3HAKU XKUBOTO. JKHU3HB Kak ¢opMa CYIIeCTBOBAHUS

MaTepuun

1.3

MeTtoael Ouonorndeckoid Hayku. HaOmroneHue, W3MepeHHE, JKCIEPUMEHT,
cucremaruszauusa, MeraaHanu3. lloHsTMe O 3aBUCUMOW M HE3aBUCUMOU
nepeMeHHoOM. [lnanupoBanue sxcniepumenTa. IloctaHoBKa U IpoBepKa TMIIOTES.
Hynesass rumnores3a. Ilonstue BbIOOpKM M €€ mocToBepHOCTh. Pa3bpoc B
Oonosnornyeckux AaHHBIX. OIEHKa TOCTOBEPHOCTH TOJYYEHHBIX PE3yIbTaTOB.
[IpyuurHBI HCKaXEHUS PE3YJIBTATOB dKCIIEpUMEHTA. [IOHATHE CTAaTUCTHUYECKOTO

TECTa

KneTka kak Omosioruyeckasi cucrema

2.1

Knetka — cTpykTypHO-(yHKIIMOHATBHAST €AUHUIIA )KUBOTO. VICTOPHST OTKPBITUS
knetku. Pabotsl P. I'yka, A. Jleenryka. Knetounas teopus (T. LlIBann, M.
[neiinen, P. BupxoB). OCHOBHBIE TOJIOKEHUS COBPEMEHHOW KJIETOYHOU
TEOpUH.

Mertoapl  MOJIGKYJISAPHOHM W KJIETOYHOM  OWOJIOTHU:  MHUKPOCKOIHS,
xpoMarorpadusi, 35eKTpodope3, METOJ MEUCHBIX aTOMOB, nuddepeHImaibrHoe

ueHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK




22

XUMHUYECKUH COCTAB KIETKUA. MaKpo-, MUKPO- U yJABTPaMUKpOJIeMeHTh. Bosia u
e poJib KaK pacTBOPUTEISI, peareHTa, y4yacTHe B CTPYKTYPUPOBAaHUM KIIETKH,
TEIUIOperyIsilud. MuHepallbHble BELIECTBA KJIETKH, UX OMOJIOrHYecKas poJib.
Posib KaTHOHOB U aHMOHOB B KJIETKE.

buonoruueckue monumepsl. benku. AMHUHOKUCIOTHBIA COCTaB OEJKOB.
CrpykTypsl OenkoBoil Moiekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBA3b. BTOpHMuHas, TpeTW4Has, YETBEPTUYHAs CTPYKTyphl. JleHaTypaums.
CoiictBa 6enkoB. Knaccuduxanus 6enxos. buonoruueckue QyHKIM O€IKOB.
VYrneBoasl. MoHOcaxapuibpl, JUCaXapyUibl, OJIMTOCAXapUIbl U MOJUCAXapUABI.
OOumii maH cTpoeHus U (PU3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOOB.
Buonorundeckue GyHKIUHU YTIE€BOIOB.

Jlumuael. [unpodunbHo-rHIpodoOHBIe cBoiicTBa. Kiaccudukanus JIUIUIOB.
Tpurnunepuasi, Ghochonunuabl, BOCKH, CTepoubl. buomornueckue QyHKIUU
mununoB.  OOmume cBoiicTBa OMONOrMYECKMX MeMOpaH — TEeKydecTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, [TOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucinorsl. JIHK u PHK. Ctpoenue HYKIEHHOBBIX KHCIOT.
Hyxneorunsl. [puanun komrmiementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas criupanb. MecToHaxoxaeHue u ononorndyeckue Gynkmuu JJHK.
Bunsr PHK. ®ynkuun PHK B kneTke.

Crpoenne monexkynsl AT®. Makpospruueckue cBasu B Moaekyine ATO.
buonoruueckue pyukiun AT®. BoccTaHOBIEHHbBIE TEPEHOCYUKH, UX (PYHKITHH
B kietke. CexBenuposanue /JHK.

CrtpykTypHas Ouosiorusi: OMOXMMHUYECKHEe M OMO(PU3NYECKHE MCCIIEeTOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKYI

2.3

Tumbl KIETOK: JyKapuoTHYeckas U mpokapuotmueckas. CTpyKTypHO-
(byHKIMOHANTbHBIE 00pa30BaHUs KICTKH.

Crpoenue mpokapuoTHuecKor kieTku. KieTtouHas creHka OakTepwii M apxeil.
OCOOEHHOCTH CTPOCHHSI TeTePOTPOPHON M aBTOTPOPHOH MPOKAPUOTUIECKHX
KJIETOK. MeCTO U poJib MPOKAPUOT B OMOIIEHO3aX.

Crtpoenre u (QpyHKIIMOHUPOBAHHUE dYKAPUOTHYECKON KIETKH. [lmazmaTmueckas
MeMmOpaHa (rasmaneMma). CTpyKTypa Iia3MaTiaecko MeMOpansl. Tpancopt
BEIIECTB 4Yepe3 IUIa3MaTUYECKyl0 MeMOpaHy: TmaccuBHBIA (nuddysus,
obneruéHHas nuddysus), akTUBHBIN (NMIEPBUYHBIA W BTOPUYHBINA AKTUBHBIN
tpa"cnopt). [lomymponurnaemocts MemOpanbl. Pabota HaTpHii-kanneBoro
Hacoca. DHIOLUTO3: MUHOIUTO3, (haronnuto3. Dk3ouuTo3. Kiierounas creHka.
CtpykTypa v (YHKIIUU KIETOYHON CTEHKH pacTeHUI, rpuOOB.

[Murornazma. Iluto3omns. Llutockener. [IBmwxeHue nutoruiasMmbl. OpraHouIbI
kietkd. OmHOMeMOpaHHBIE OPraHOWIbI KIETKH: SHAOIIa3MaTHYecKas CeTh

(OIIC), anmapar I'oabaxku, JIM30COMBI, UX CTpOeHHE U (YHKIUH. B3anMocBs3b




OJJHOMEMOpaHHbBIX OpPraHOUI0B KIeTKH. CTpOeHHE IPaHyIIsIPHOTO PETHKYIyMa.
Cunre3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [ nmagkwmii
(arpaHyssipHBIA) 3HIOMIIA3MaTHUECKU peTHKyiayM. CekpeTopHas (QyHKIM
annapara ['onsmku. TpaHcnmopT BelecTB B KiEeTKe. Bakyonu pacTUTENBHBIX
kietok. Kierounslit cok. Typrop.

ITomyaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPHH, IUTACTUBL.

Crtpoenue u (GyHKUMU MHUTOXOHIpHHA W TuiacTui. IlepBuuHble, BTOpUUYHBIE U
CIIO)KHBIE  IIACTUABI  (OTOCHHTE3UPYIOIIMX  DYKApHUOT.  XJIOPOIUIACTHI,
XPOMOIIIACTHI, JIEMKOIUIACTHI BHICIIMX PACTEHUH.

HememOpannsle opraHounsl kietku CrTpoeHue M (YHKIUM HEMEeMOpaHHBIX
OpraHoujioB KjieTKu. PubGocombl. MukpodunameHTsl. MBIIEUHbIE KIIETKH.
MuxkpotpyOouku. Knetounsiii nentp. CTpoeHHe U JBUKEHUE JXT'YTHKOB H
pecHruek. MUKpOTpyOOUKH IIUTOIUIa3MbL. LleHTprors.

SAnpo. OOosouka sapa, XpOMaTHH, KapuoIula3Mma, SAPBIIIKHU, UX CTPOCHUE U
¢bysakuun. SnepHbiii 6enkoBbiii MaTpukc. IlpocTpaHCTBEHHOE pacroyokKeHHue
XpOMOCOM B MHTEp(}a3HOM siipe. benku xpoMaTuHa — TUCTOHBI.

Knerounsle BrmrodeHus. CpaBHHUTENbHAS XapPAKTECPUCTUKA KIETOK JYKAPUOT

(pacTuTeNbHOM, )KUBOTHOM, TPUOHOM )
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AccuMmIIALMS ¥ TUCCUMUJISIIUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbel oOMeHa
BEIIECTB: aBTOTPO(PHBIN U reTepoTpodHbI. YUacTue KUCI0po/ia B OOMEHHBIX
mporeccax. JHepreTuueckoe obecreyeHne KIeTKu: mpeBpamieHue ATD B
oOMeHHBIX Tmporeccax. DepMEeHTATUBHBIN XapaKTep peakiuil KIETOYHOTO
MeTtabonu3zMa. DepMeHTHI, UX CTPOCHHE, CBOWCTBA M MEXaHHM3M JCHCTBHSL.
Kodepmentsl. Ornuunst (epMEHTOB OT HEOPraHWYECKHUX KaTalu3aTOpPOB.
benku-akTuBaTOpel M OCNKU-MHTHOMTOPHL.  3aBHCHMOCTH  CKOPOCTHU
(epMEeHTATUBHBIX PEaKIUil OT pa3IUYHbIX (PAaKTOPOB.

IlepBuuHBI CUHTE3 OpraHMYECKUX BelecTB B Kietke. PortocuHre3. Poib
XJIOpPOIUTACTOB B Tporiecce ¢orocuHTe3a. CBeToBass W TeMHOBas (asbl.
[MponykTuBHOCTH (hoTOCHHTE3a. BrmsiHue pa3nuyHpX (aKkTOpoB Ha CKOPOCTH
¢dotocuHTe3a. 3HaueHue (HOTOCHUHTESA.

XeMOCHUHTE3. PaznooGpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUPULIUPYIOITHE OaKTEepUH, Kelie300aKTepun, cepoOaKTEepHUH, BOJOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHHTE3A.

AnaspoOnbie opranu3mbl. Bumel Opoxxenus. Ilpoayktel OposkeHuss U UX
UCIOJIb30BAaHUE YETIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN O0Ie3HE.

AdpoOHBIE OpraHU3MBbl. DTalbl SHEPreTHYeckoro oomMeHa. [1oroToBUTENbHBIN

artain. ['nmukonus — 6€CKI/ICJ'IOpOIlHOG PacClICIVICHUEC TTTFOKO3bI.




buonornueckoe OkHCIIEHHE, WIM KJIETOYHOE JbIxaHue. Poib MUTOXOHIpUH B
nmporieccax ~ OHMOJIOTHYECKOTo  OKuCieHHs.  Llukimyeckue — peakium.
OxuciurensHoe dhochopmmpoBanue. [IpenmyinecTBa adpoOHOTO MyTH 0OMEHa

BEILIECTB Iepe]] aHadPOOHBIM. I (PEKTUBHOCTH IHEPTETUUECKOI0 0OMEHa

2.5

2.6

Peakuyu matpuyHoro cuntesa. lIpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX
MaTpUYHOrO  CHHTe3a.  Peanm3aums  HacleICTBEHHOW  MH(OpMaIUH.
['enernueckuii koa, ero cBorcTBa. TpaHckpumnius — MmatpuuHbiii cuate3 PHK.
[IpyHIMNBI  TPAHCKPUIILMU:  KOMIUIEMEHTAapHOCTb, AHTHUIAPAJUIEIbHOCTD,
aCUMMETPUYHOCTb. TpaHcimsanus U e€ stanbl. Yyactue TpaHcnopTHbeix PHK B
O6uocunrese Oenka. YcinoBusa OuocuHTe3a Oenka. KoaupoBanue aMHMHOKHUCIIOT.
Pons pubocom B 6uocunTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapHoT U 3YKapuoT. Perysiiysi akTHBHOCTH F'€HOB
y npokapuot. ['unoresa onepona (P. XKakoo, XK. Mano). Perynsnus oOMeHHBIX
IIPOLIECCOB B KieTKe. KiIeTOUHbIN roMeocTas.

Bupycbl — Heknerounble (opMbl KM3HM U OOJMratHele napasutbl. CTpoeHue
IIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruOdaros.

BupycHble 3ab01eBaHus yenoBeka, KUBOTHbIX, pacteHuil. CITN/, COVID-19,

conuaJIbHbIC U MCIUIITMHCKUC HpO6J’ICMBI

Knerounslii muki, ero mepuoisl M perymauusa. HMurepdaza u  Mutos.
OcobeHHOCTH IPOLECCOB, NMpoTeKaroIux B MHTepdase. [loaroroBka kieTku
neneHuto. IlpecuHTreTHueckuit  (MMOCTMUTOTHYECKWH), CHHTCTHYECKHH W
MIOCTCUHTETUYECKUH (IPEeMUTOTUYECKUI) TepHoaAbl UHTEP(Da3bI.

Matpuunsiii cunre3 JJHK — perumkamms. Ilpunnunsr perummkauunn JIHK:
KOMILUIEMEHTAPHOCTb, IIOJYyKOHCEPBATUBHBI CHUHTE3, AHTUIAPAIICIBHOCTD.
Mexanusm perumkanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl n
TeroMepasa. XPOMOCOMHBIA HA0Op KIETKH — KapuoTUN. JIUIIIOMIHBIA U
rarIouHbI  HAabopsl XpoMocoM. ['omornorumuynsle XpomMocombl. [looBbie
XPOMOCOMBI.

Jlenenune kneTku — Muto3. CTaiuu MUTO3a M MPOUCXOJSAIINE B HUX MPOIECCHI.
Tuner Muroza. Kapuokunes m nutokuHes. buonornueckoe 3Ha4€HHE MHTO3A.
Perymauus mutoTHueckoro mnukia kKieTtku. lIporpammupyemast kieToudHas
ru0esnb — aromnros.

(DYHKI_[I/IOHaJ'IBHaﬂ I'CHOMHKa

OpFaHI/I3M Kak OMOJIOTHYECKas CHCTEMa

3.1

OJIHOKJ'ICTO‘-IHBI@ , KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHHu3MbI n

MHOTI'OTKAaHCBLIC OpraHU3MBbI.




dopMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) W
nosioBoe. Buael Gecnooro pa3MHOXKEHHS: IOYKOBAaHUE, CHOPYJISAIMS,
(dbparMeHTanus, KJIOHUPOBAHUE.

[lonoBoe pasmuoxenue. [lonoBble kneTku, wianm rameTtsl. Meio3. Cranun
meito3a. IloBenenue xpomocom B Mmeio3e. Kpoccunrosep. buonoruueckuii
CMBICI M€i03a U MOJI0BOT0 Ipouecca. Melo3 U ero MecTo B )KM3HEHHOM LIUKJIE
OpPTraHU3MOB.

IIpen3aponbieBoe pa3BuTue. I'ameToreHes y >KMBOTHBIX. [l0JIOBBIE Ke€E3BI.
OOpa3oBaHue U pa3BUTHE TOJOBBIX KieToK. CrepMaToreHe3 M OOIeHes.
Crtpoenue monoBBIX KIETOK. OIUIONOTBOpEHHE U 3MOPHOHAIBHOE pPa3BUTHE
KHUBOTHBIX.  CrocoOBl  OIJIOJOTBOPEHUS:  HAapYXKHOE,  BHYTpPEHHEe.
[TapTenorenes.

WunuBuayanbHOe pa3BUTHE OpraHu3zMoB (oHTOreHe3). Craguu s3MOpuoreHesa
KUBOTHBIX (Ha pumepe asarymku). Ipodnenue. Tumnsl gpodnenns. OcoOeHHOCTH
NpoOJIeHHsT MJIEKOTIUTAIOIIMX. 3apOABIIIEBbIE JIUCTKU (racTpyisiuus). 3akiaaka
OPraHOB W TKaHEW W3 3apOJBILIIEBBIX JINCTKOB. B3anmHOe BiIusHME yacTeil
pa3BUBAIONICTOCS 3apoibllia (dIMOpHOHANBHAS WHAYKIMS). 3aKiagka IUiaHa
CTPOCHUS KHBOTHOTO KaK pPE3yJbTaT HEepapXHMUECKUX B3aUMOJACHUCTBUI T€HOB.
BnusiHre Ha SMOpHUOHAIBHOE PAa3BUTHE PA3IMUHBIX (DAKTOPOB OKPYKAIOLICH
Cpenbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbll mepuon. Ilpsmoe u
HempsiMoe pas3BuTHe. PaszButue ¢ MetamMopdo3oM y OECIO3BOHOUHBIX U
MO3BOHOYHBIX XHMBOTHBIX. BHOJOrHMuYecKkoe 3HAY€HUE MPSIMOTO M HENPsIMOTO
Pa3BUTHSL, UX PACIIPOCTpaHEHHE B pUpoAae. Tumbl pocta KUBOTHBIX. DakTOPHI
perysilMi pocTa >KUBOTHBIX M dejoBeka. Craguu MOoCTIMOPHOHAIBEHOTO
pa3BUTHSA y )KUBOTHBIX U 4esloBeKa. [leproasl OHTOreHe3a uenoBeka.
PasmHoxeHne u pasButHe pacTeHuil. ['ameropur u crnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHuid. (OOpa3zoBaHue cCrmop B Mpolecce Meiosa.
l'amerorenes y pacrenuil. OIUIOAOTBOPEHHE U Pa3BUTUE PACTUTEIbHBIX
opranu3moB. J[BOHOE OIJI0IOTBOPEHHE Y IIBETKOBBIX pacTeHuil. O0pa3zoBaHue
U pa3BUTHE ceMeHU. MexaHH3Mbl DPErysilud OHTOreHe3a y pacTeHud Hu

JKHNBOTHBIX
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I/ICTOPI/IH CTAaHOBJICHUA W Ppa3BUTHUA TI'CHCTHUKHM KaK HAYKH. OCHOBHEBIE
reHEeTHYECKHE MOHATHS W CUMBOJEL. | OMOJIOrMYHEBIC XPOMOCOMBI, AJIJICJIBHBIC
I'CHbI, AJbTCPHATHBHBLIC IIPU3HAKH, HOMHH&HTHLIﬁ n peuecanHHﬁ IIPpHU3HAK,
roMo3urora, rerepo3urora, 4YucTas JHUHUA, FI/I6pI/I,[[BI, I'CHOTHUII, CI)CHOTI/IH.
OcHOBHBIE METOJbl I'CHCTHKH:. T I/I6pI/II[OJ'IOl“I/I‘{CCKI/II7I, ouToJIor quCKHﬁ,

MOJICKYJISIPHO-T CHEeTHYCCKUI
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MonorubpuaHoe ckpemmBanue. IlepBeiii  3akoH Menaens — 3aKoH
eauHoOo0pa3us TUOPHIIOB TMEpPBOTrO IMOKOJeHUs. [IpaBuio moMUHUpOBaHUS.
Bropoii 3akoH Menenss — 3akoH paciieruieHus: npu3HakoB. [{utonornueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIMBaHUs. | UITOTE3a YNCTOTHI TaMeT.
AHanuzupytoliee ckpemuBanue. [[pomMexyTouHbId XapakTep HacjelIoBaHUA.
Pacuiennenue npu3HakoB NpU HETIOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHzens — 3aKOH HE3aBUCUMOTO
HACJIeIOBaHUS  MpHU3HAKOB.  LluTonmormvyeckue  OCHOBBI  JUTHOPUTHOTO
CKpELIMBaHMUS.

CuemnnenHoe HacienoBaHue npusHakoB. Paborer T. Moprana. CreruieHHoOe
HaclieJ0BaHUE T€HOB, HAPYILIEHHUE CLETUICHUS] MEXIy TeHaMu. XpOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIN MEXaHU3M ONPEIENECHUS MoJa. AYTOCOMBI U
MOJIOBBIE XpOMOCOMBI. ['OMOramMeTHbIN U rereporaMeTHblid noJi. ['eHeTnueckas
CTPYKTypa TMOJOBBIX XpoMocoM. HacrnemoBanwe NpPU3HAKOB, CIETUICHHBIX C
IIOJIOM.

I'enoTun kak nenoctHas cuctema. [IneloTponus — MHOXKECTBEHHOE JIEMCTBUE
resa. MHOXKECTBEHHBIA aJlleM3M. B3auMoaelcTBHE HealJIeIbHBIX TI'CHOB.

Komnnemenrapaocts. Onucras. [loaumepus
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BzaumoneiictBue reHoruna W cpexpl  npu  (GopMHpOBaHUM  (peHOTHIIA.
M3MeHuMBOCTh NMpHU3HAKOB. KauecTBEHHbIE M KOJMUYECTBEHHBIE MPU3HAKU. Buabl
W3MEHYUBOCTH: HEHACIICICTBEHHAs! U HACJICICTBCHHASI.

MopandukanmonHas — u3MeHuuBOCcTb.  Pomb  cpempl B (hOpMHpPOBaHUU
MoAM(UKAIMOHHOM M3MeHuMBOCcTH. Hopma peakimu npusHaka. BapuanmoHHBIH
psan u BapuarmonHas kpuBas (B. Horanncen). CoiicTBa MOAM(UKAIMOHHOM
M3MEHYHUBOCTH.

I'eHoTunnueckass u3MeHYMBOCTb. (CBOWCTBA T'€HOTUNMYECKONM H3MEHUMBOCTH.
Bunel reHOTHIIMYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MyTAI[HOHHAS.
KomOunatuBHasT W3MEHYMBOCTh. Mel03 H TIOJOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON N3MEHYMBOCTU. POIb KOMOMHATUBHON N3MEHYMBOCTH B CO3JaHUN
IeHETUYECKOr0 pa3HooOpa3ys B IIpeiesiaX OHOrO BUJIA.

MyrannoHHasi '3MEHYMBOCTb. BUIbI MyTal1ii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHBIE M MHIYLUPOBAaHHBIC MyTaluW. SInepHbIE M LUTOILIA3MATUYECKUE
Myranuu. ComaTtuyeckue W MOJIOBbIE MyTanuu. [IpuumHBI BO3HUKHOBEHMS
Myranuid. MyrtareHbl ¥ MX BIUSHHE HA OPraHU3MBL  3aKOHOMEPHOCTH
MYTallAOHHOIO TIpOLECcCa. 3aKOH T'OMOJIOTMYECKHX PANOB B HACIECACTBEHHON
m3menunBoctd  (H.M.  BaBunoB).  BHesnepHas  M3MEHUMBOCTH U

HaCJICACTBCHHOCTD
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Kapuotun uyenoBeka. MexayHapoaHas mOporpaMma HCCIEIOBAHUS TE€HOMa
yejgoBeKa. MeTonbl M3y4eHUsI TEHETMKM YEJOBEKAa: TIEeHEeaJlOorMYecKui,
OJIM3HELIOBBIH, IIUTOreHETHYCCKHUH, MOMYJISITUOHHO-CTaTUCTUYECKUA,
MOJIEKYJIAPHO-T€HETUYECKUI. CoBpemMeHHOE omnpeaeieHue TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBaHWE, FTEHOTUITMPOBAHUE, B TOM YHCJIE C TIOMOIIBIO
[MI1P-ananu3a. HacnencTBeHHble 3a00eBaHMS  YedOBeKa. [ CHHBICE U
XPOMOCOMHBIE 0one3Hu YyeJIoBeKa. bone3nun C HacJIeICTBEHHOM
MPEIPacOI0KEHHOCTHIO. 3HAYEHUE MEAUIIMHCKOM T€HETUKU B MPEAOTBPAIICHUN

1 JICUCHHMH ICHETUYCCKHX 3a00seBaHul YenoBeka. CTBOJIOBBIEC KIIETKU

3.6

JlomecTukaiyss U CeNeKUusl. 3apoXkKAECHUE CENEKUMU U JOMECTUKALMU. YUYeHHUe
H.. BaBunoBa 0 IeHTpax MPOMCXOXKACHHS M MHOTrooOpasusi KyJIbTYpHBIX
pactenuid. Ponb cenekuuu B CO3JaHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copt, mopona, mramMMm. 3aKOH TOMOJIOTUYECKHX PSJIOB B HACJIEICTBCHHOM
m3MeHunBocTH H.W. BaBuiioBa, ero 3Ha4eHUE IS CENICKITMOHHON paboTEHI.
MeTtoapl ceneKUMOHHOM paboThl. McKyccTBEHHBI OTOOp: MAaccoBBI H
WHIWBUIYAIbHBIA.  JTambl  KOMOWHAMOHHOW  cenekiuu.  Mcnbitanue
npousBoguTesied 1mo moroMcTBy. OTOOp MO T€HOTHIY C MOMOIIbIO OLIEHKH
(dbeHoTHIa MOTOMCTBA M OTOOP 10 TeHOTHITY ¢ ToMolIbio aHanuza JJHK.
HckyccTBeHHBINM MyTareHe3 Kak METOJT CeJIEKIIMOHHON pa0boThl. PaguannoHHbIM
U XUMHUYECKHII MyTareHe3 Kak MCTOYHHUK MYTalud y KYJIbTYPHBIX (hopMm
opranu3mMoB. lMcmonap30BaHHE T'€HOMHOTO PEAAKTHPOBAaHUS U  METOIOB
pexombunanTHbIX JIHK 17151 monmydenus ucxoIHOTo Matepuaa AJis CENeKIIH.
[lonyuenne monmruionnoB. BHyTpuBHIOBas ruOpumu3anys. ban3kopoicTBeHHOE
CKpelIMBaHue, WM MHOpUIMHT. HepoJcTBEeHHOE CKpelBaHue, W ayTOPUAMHT.
I'ereposuc u ero npuunnHsbl. Vcnons3oBanue rereposuca B ceiekuuu. OtnanéHHas
rudpuamzanys. [Ipeononenne Oecruious MEXBHIOBBIX TMOpUAOB. JlocTKeHHs

CCIICKIIMH paCTCHI/If/’I H XXMBOTHBIX

3.7

OOBEKTBI, UCTIONIb3YEMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAaHEBBIE KYJIbTYPHI,
MUKPOOPIaHU3MbI, HX XapakTepucTuUKa. TpaaunmoHHas OHOTEXHOJIOTHS:
xjieborneyeHre, TONY4YeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BUHOJEIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOJIOIMUECKUX TEXHOJIOTUH.
IlpousBopcTBO  Oesika, aMMHOKHMCIOT M BHUTaMUHOB.  VIcKyccTBEHHOE
OIUIOIOTBOpEHUE. PEKOHCTpYKIMS SMLIEKIETOK U KIOHMPOBAaHHWE >KUBOTHBIX.
Merto/ TpaHCIIaHTALMU SIIEP KIIETOK.

XpoMOCOMHasi W TEeHHas WHXEHepHs. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
KoHcTpyupoBaHue pexkomOuHaHTHbIX JIHK. JlocTwkeHuss M mNepCreKTUBBI
XPOMOCOMHOW M TE€HHOW MHXXEHepUH. MeauIUHCKUe OUOTEXHOJIOTHH.

Hcnonp30BaHne CTBOJIOBBIX KIIETOK




Cucrema u MHOI‘OO6pa3I/IC OpraHn4eCcKoro Mmupa

4.1

buonoruueckoe  pazHooOpazue  opraHu3moB. CoBpeMeHHass  cuUcCTeMa
opranuueckoro mupa. [IpuHuunel kimaccupukanuu opranu3smoB. OCHOBHBIE
CUCTEMaTUYECKHE TPYIIbI OPraHU3MOB.

OcoOeHHOCTH CTPOEHMSI U KU3HEIEATEIBHOCTH OJIHOKJIETOYHBIX OPraHU3MOB.
baxTepuu, apxeu, OJHOKIIETOUHBIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, IPYTrHe
npotuctel.  KomoHuaneHble  opraHu3Mbl.  JIBUKeHHE  OJHOKJIETOYHBIX
OpPraHu3MOB: aMEOOUTHOE, )KTYTUKOBOE, PECHUYHOE. 3aIlIUTa y OJJHOKJIETOYHbIX

OpraHnu3MoOB. PaSI[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHHU3MOB. Takcucsl

4.2

MHoroknerounsle  pacTeHus. B3auMocBA3b  4WacTeli  MHOTOKJIETOYHOTO
opranu3Ma. TkaHu, OpraHbl U CHCTEMbl OPraHOB MHOTOKJIETOYHOTO OPTaHH3MA.
Opranusm Kak efuHoe nenoe. TkaHu pacTeHui. TUIbl pacTUTENbHBIX TKaHEH:
oOpa3oBaTesibHasl, IMOKPOBHAs, NPOBOJMAIIAs, OCHOBHAs, MEXaHUYECKasl.
OcobenHoct cTpoeHHs, (QYHKIMA M pacHoOJOXKEHUsS TKaHEH B OpraHax

pacTeHui

4.3

BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUi. QyHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BH>KeHUE MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBbI
n Hactud. [loriomenue BOJBI, YIIEKHUCIOrO ra3a U MHHEPAIBHBIX BELIECTB
pactrenusimu. Jlpixanue pactennid. Auddysus razoB dyepe3 moBEpXHOCTH KIETKH.
TpancniopTHbele cucTeMbl pacTeHuil. Beinenenue y pactenuil. 3ammura 'y
MHOTOKJIETOUHBIX pacTeHuil. Kyrtnkyna. CpeacTtBa macCMBHOM M XMMHYECKOU
3amuThl. OUTOHIMBI.

Pa3znpaxuMocTh M peryisinusa y OpraHu3MoB. Pa3npaxuMocTe U perymsauus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocTtoBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHOroOKJIeTOUYHEIE JKHMBOTHBIC. B3amMOCBSI3bp dYacTe MHOTOKJIIETOYHOTO
opranu3ma. TkaHH, OPTaHbl U CUCTEMbI OPTAaHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranmns3Mm kak eauHoe 1iennoe. 'omeocTas. TkaHM )KMBOTHBIX M YelloBeKa. THITBI
JKUBOTHBIX TKaHEHW: SMUTETUaIbHAs, COCAMHHUTENIbHAs, MBIIICYHAs, HEPBHAs.
OcobenHocT cTpoeHHs, (YHKIMA M pacHoOJOXKEHUsS TKaHEH B OpraHax

JKHBOTHBIX M YCJIOBCKaA

4.6

OpraHsel ¥ CUCTEMBI OPraHOB KUBOTHBIX. @YHKIIMM OPraHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTI'OKJIETOYHBIX
XKUBOTHBIX. Hapy>kHbIil 1 BHyTpeHHMI ckeneT. CTpOEHUE U TUIbl COSAUHEHMS
KOCTEH.

JIBrKeHNe MHOTOKJIETOYHBIX JKMBOTHBIX. [IuTaHme »xuBOTHBIX. IluTaHue
MMO3BOHOYHBIX >KMBOTHBIX. [[pixanue »kuBoTHBIX. KoxxHoe npixanue. XKabepHoe

U NTETOYHOE JILIXaHUE.




JlbIxaHue MO3BOHOYHBIX >KUBOTHBIX. DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHHS
JErKUX MO3BOHOYHBIX )KMBOTHBIX. J[pIXaTeabHas cucTeMa yesnoBeka. MexaHusm
BEHTWISIIIUM JIETKUX Y NTUI U MIIEKONUTAIOMMX. TpaHCHOPT BEUIECTB Yy
opranu3mMoB. TpaHCIOPT BelIeCTB y *HUBOTHbIX. KpoBeHOocHas cuctema u eé
opranbl. KpoBeHocHas ~ cucTemMa  IMO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpaIieHusl. DBOMIONHUOHHBIE YCIOKHEHHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI TTO3BOHOYHBIX JKUBOTHBIX. BhIenenue y opraHu3MoB. BeineneHue y
#UBOTHBIX. CoKpaTuTenbHble Bakyoiu. Opranbl BbiAeneHus. CBs3b MOJOCTH
TeJa ¢ KPOBEHOCHOM U BBIIETTUTENbHOM cucTeMaMu. Brinenenne y mo3BOHOYHBIX
KUBOTHBIX. 3alWTa y MHOTOKJICTOYHBIX JKUBOTHBIX. [IOKpOBHI u UX
MIPOU3BOTHBIC.

PazpaxuMoCTh U perymsius y Opranu3MoB. Pa3apaxiuMocTh y OJTHOKJIETOUHBIX
opranm3MoB. Takcuchl. Pa3pakMMOCTh W PEryNsius y MHOTOKJICTOYHBIX
pacteHuii. PocToBbIE BENIECTBA M UX 3HAYEHUE.

HepBrast cuctema u pedieKTopHasi pEeryJsius y MHOTOKJICTOUHBIX KHBOTHBIX.
HepBuast cucrema u e€ otraenbl. DBOJIOUMOHHOE YCIOXKHEHHE CTPOCHHUS
HEPBHOW CUCTEMBI Y KUBOTHBIX.

Pazpaborka anroputmoB W mporpamMm i 3GGHEKTUBHON (DYHKIIMOHAIBLHON
aQHHOTAIlMd  TE€HOMOB,  TPAHCKPUITOMOB,  MPOTEOMOB,  METa0OJIOMOB

MHKPOOPTaHNU3MOB, paCTCHHﬁ, JKHMBOTHBIX M YCJIOBCKaA

5.1

OpI‘aHI/BM YCJIOBCKA U €ro 3J0POBLC

OpraHsl ¥ CUCTEMbI OpraHOB uyesoBeka. OT/ebl TOJIOBHOTO MO3Ta ITO3BOHOYHBIX
KHUBOTHBIX. Pednekc u pednexkropnas nyra. be3ycioBHbIE U YCIOBHBIE
pednexcel. 'ymopanbHas peryisius U SHIOKPUHHAS CHCTEMa >KUBOTHBIX W
yenoBeka. JKene3bl 9HTOKPUHHON CUCTEMBI U UX TOPMOHEIL. JleiicTBre TOPMOHOB.
B3aumocBsi3p HEpBHON U PHIOKPUHHOW cucTeM. [‘mnoranamo-runodusapHas

cucreMma. Pednexc u pednexropnas ayra. bezycnoBHble U yCIOBHBIE pedaeKCh

5.2

3aumra oprauu3ma ot 6onesnell. IMMyHHas cuctema yenoBeka. Kietounsiit u
IYMOpaJIbHBIE MMMYHUTET. Bpoxn&HHBIN, NpuoOpeTéHHbI crnennduyeckuii
uMMyHHTET. Teopusi KIOHAJIbHO-CENEKTUBHOrO uMMyHuTeTa (I1.Dpnux,
®.M.bepner, C.ToneraBa). BocnamurenbHble OTBETHI OpraHu3MoB. Poib

BPOKAEHHOIO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI
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KpoBenochnas cuctema u e€ opransl. Cep/ilie, KPOBEHOCHBIE COCYJbI U KPOBb.

Kpyru xpoBooOpamienus. Pabora cepna u e€ perymsius

54

Ipixanwe 4enoBeka. Juddys3wst ra3oB dYepe3 IMOBEPXHOCTh  KICTKH.
JpixatenbHasgs cucTtemMa 4YesoBeka. JlpIXxaTenbHash IMOBEPXHOCTh. Perymnsnms

nbIxauus. [[prxaTenpHbie 00bEMBI




5.5

[TumeBapurenbHas cucreMa 4YenoBeka. OTHeNbl MUIIEBAPUTEIBHOIO TpPAKTA.
[MumeBapurtenbHble  Kene3bl. BHYTpPUNOIOCTHOE U BHYTPUKIETOYHOE

IMUIICBApPCHUC

5.6

[lokpoBel m mx mnpowmsBoaHble. Opranbl BbyieneHus. Ilouku. CrpoenHue u
¢byHkunoHUpoBaHUe HeppoHa. DUIbTpalLMsl, CeKpeLus U 00paTHOE BCaChIBAHNE

KaK MCXaHHU3MbI pa6OTH OpraHoOB BBIACJICHUA. O6pa30BaHI/I€ MOYH Yy 4CJIOBCKa

5.7

HBI/I)KGHI/IC yeJIoBeKa: MelieuHas cuctema. CkeaeTHBIe MBIIINBI 1 UX pa60Ta.

CTpOGHI/Ie K THUIIBI COCANHCHUA KOCTeH

Teopus 3Bomtonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomonnonHass Tteopus Y. JlapBuna. IlpenmochbUik  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aearenbHocTs Y. JlapBuHa.

JIBmokymiue cuibl 3BooNHK BUAOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXXEHHS OpPraHM3MOB, HACIEJCTBEHHAas HW3MEHYMBOCTh, Oopnba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIN OTOOD).

Odopmrnenne cunteTrueckoi Teopuu 3Bomtonuu (CTI). HelitpansHas Teopus
sBostoru. CoBpeMeHHas! BOJIOIMOHHAS OMOJIOTHS. 3HAUYECHUE IBOTIOIMOHHOMN

Teopuu B POPMUPOBAHUN €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[lomynsiumst Kak 3JaeMeHTapHas eAVHMLA 3BoJoLUU. COBpEMEHHBIE METO/bI
OLIEHKM T€HETHUYECKOI0 pa3HoOoOpa3ust M CTPYKTypbl nomysisauuid. M3meHenue
reHo(oH/Ia TOMYJIALMU KaK 3JEMEHTapHOE SBOJIIOLMOHHOE SBICHHE. 3aKOH
reHerudeckoro paBHoBecus [x. Xapau, B. BaiinOepra.

OneMeHTapHble (PaKTOpbl (IBIKYIIME CHJIBI) SBOJIONMUA. MyTallMOHHBIN
npouecc. KomOunatuBHash u3MeHuuBOCTh. [Jlpelid reHOB — cirydaiiHble
HEHANpPaBJIEHHbIE HW3MEHEHMS 4YacTOT ajuiesied B momymsinusax. Oddexr
OCHOBATEJIA. Murpauuu. MBonsiuss momyJisiuid: reorpaduyueckas
(mpocTpaHCcTBEHHas ), OrosoruuecKas (pernpoyKTHBHA).

EcrecTtBennplii oTOOp — HampaBisionid ¢gakrop dBomonud.  Dopmbr
€CTECTBEHHOTO O0TOOpa: MABIKYIIUNA, CTaOUIU3UPYIOUINH, pa3pbIBAIOIIUN
(mm3pyntuBHbIi). [TonoBoit 0TOOD.

[lpucnocoOiIeHHOCTh  OpPraHM3MOB  KaK  PE3yJlbTaT  MHKPO3BOJIOLHU.
Bo3nukHOBeHHE  mpHcnocoOsieHM y  opraHusMoB.  ApoMopdo3sl U
uanoanantauuu. [Ipumeps! npucnocobiienuil y oprann3mMoB. OTHOCHUTENIBHOCTh
MIPUCIIOCOOJICHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MUKPOIBOJIIONMH. M30msiius — kimroueBoit paktop BupooOpasoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHMUS aJUIONAaTPUIECKOE (reorpaduueckoe),
CUMITATPUYECKOE  (PKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUTIIOUIN3AINS,

rubpuaunsaiys). JJinTeabHOCTh 3BOTIOLUOHHBIX MTPOLIECCOB.




Mexanu3mbl HOpMUPOBAHHS OMOIOTHUECKOTO pa3HOOOpa3Us.

Porne 3BOMIOIIMOHHON OHMOJIOTHH B pa3pabOTKe HAyYHBIX METOJIOB COXpPaHCHHUS
OnopazHooOpasus. MUKPOIBOIIONUS U KOIBOJIOLUS MMapa3uTOB M UX XO3S5EB.
MexaHu3mbl (OPMHUPOBAHUS YCTOWYMBOCTH K AHTUOMOTHKAM M CIHOCOOBI

O0pBOBI ¢ Hel

6.3

Metobl U3ydeHus: Makpo3BoItoLnH. [laneoHTOIOrnYecKre METOIbl H3YUICHUS
sBostorun. [lepexomanabie GOpMbI U PHIIOTEHETUYECKHUE PSIbI OPTaHU3MOB.
buoreorpaduueckue Mmetonb! uzyueHus sBororun. CpaBHeHue Gopsl U GpayHbI
MaTEPHUKOB U OCTPOBOB. buoreorpadudeckue obmactu 3eminu. Bugbl-aHIeMUKH
U PETTUKTHIL.

DOMOpPHOJIOTHYECKHE ¥ CPaBHUTEIHHO-MOP(]OIOTHUEeCKHEe METOABl H3YYCHHS
IBOJIIONMH. | €HETHYECKUE MEXaHWU3MBI JBOJIIOIMH OHTOTCHE3a M IOSBICHHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTWYHBIE ¥  AHAJIOTHYHBIC OpTaHbl.
PynuMeHTapaple  opraHbl W aTaBU3MBL.  MOJIEKYISPHO-TCHETUYICCKUE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHEe METOIbl  HM3y4CHHS  JBOJIIOIIHH.
I'omostornunbie TeHbl. COBpeMEHHBIE METOABI TIOCTPOCHUS (DUIIOTCHETHYCCKUX
JIepEBbEB.

XpPOMOCOMHBIE MYTaIlH U 3BOJIIOIHS TCHOMOB.

OO6mue 3akoHOMEpHOCTH (IMpaBuia) 3Bojonud. HeoOpaTMMOCTh SBOJIOLNH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJJIIOIIMH

6.4

Hayunble rumoTte3sl NpPOMCXOXIEHUS JKM3HM Ha 3emse. AOHOreHes u
naHcnepMmus.  JloHaydyHble — NPEACTaBIEHUS O  3apPOXKACHUU  JKHU3HHU
(kpearmonusM). I'umore3a MOCTOSHHOTO CaMO3apOXKICHHUS JKU3HH U €€
onpoBepxkenue onbitamu O. Pemu, JI. Cnamnanuanu, JI. Ilactepa.
[IponcxoskaeHune Ku3HU U acTpOOHNOIOTHUsL.

OcHoOBHBIE 3Talbl HEOpraHudeckou sBosonnu. Ilnanerapuas (reosoruueckast)
HBOJIONMS. XUMHUYECKash JBOMIONMA. AOUOTCHHBIM CHHTE3 OpraHMYeCKUX
BemecTB M3 Heopranmdeckux. Omeir C. Mwmnepa u I'. FOpu. Obpa3zoBanue
nosuMepoB U3 MoHoMepoB. Koanepsarnas runoreza A.M. Onapuna, runoresa
nepsuuHoro OynboHa J[x. XonpneiiHa, reHernyeckas rumote3a I. Mémnepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE ITPOTOKIIETKH.

Uctopus 3emnu u metonsl e€ u3ydeHus. MckonaeMble OpraHM4ecKUue OCTaTKH.
I'eoxpononorusa u e€ mMetoabl. OTHOCUTENbHAsE U a0COIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHoOrMYecKas 1IKaa: S0HbI, 3pbl, HEPUOBI, DTTOXH.

HauvanpHele 3Tansl opraauueckoi ssostonnu. [losiBiaeHre 1 3BOIIOLNS IEPBBIX

KJIETOK. DBOIIOIHS MeTabonu3Ma. Bo3HHUKHOBeHHE IEPBBIX JOKOCUCTCM.




CoBpeMeHHbIE MUKpPOOHbIE OHOIJIEHKM Kak aHallol TNepBbIX Ha 3emiie
coobmiectB. CtpomaTonuThl. [IpokapuoThl M SyKapHOTHI.

[Ipoucxoxnenue 3ykapuoT (cuMOMOreHe3). DBOJIOLHUOHHOE MPOUCXOXKIECHUE
BUpYycOB. [IpouncxoxknaeHne MHOTOKJIETOYHBIX OpraHu3MOB. Bo3HHMKHOBeHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATalbl 3BOJIIOLMU BBICHIMX pacTeHUH. OCHOBHBIE apoMOp(O3bI
pacteHui. Beixon pacreHmii Ha cymy. IlosiBieHue CIOpPOBBIX PACTEHUR H
3aBoeBaHMe MMM cymH. CemeHHble pacteHMs. lIponcxokaeHue LBETKOBBIX
pacTeHuN.

OCHOBHBIE JTallbl SBOJIIOLUU KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(O3bI
KMBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — NOSIBICHHE COBPEMEHHBIX
TunoB. IlepBbie Xop10BbIE )KUBOTHBIE. JKN3HB B BOJ€. DBOJIOLHUS TO3BOHOYHBIX.
[Tpoucxoxnenne ampuduii u pentuinuii. [IponcxoxaeHne MICKOMUTAIONINX U
ntul. [lpuHnun xitoueBoro apomopgdosza. OcBoeHHE OECIO3BOHOYHBIMHU U
MI03BOHOYHBIMU KMBOTHBIMH CYIIIH.

PazBuTue u3HM Ha 3emiie 110 3paM U NEPUOJaM: apXxeu, IPoTepO30ii, MAIEC0301,
Me3030#, KaiHOo30i. OOmas xXapakTepUCTHKa KIWMara M T'eOJIOTHYECKUX
npoueccoB.  llosBienne W pacuBeT  XapaKTEpHbIX  OPraHU3MOB.
VYrneobpazoBaHue: ero yCIOBUS U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(hepHI.
MaccoBble BBIMHUpaHUSI — HKOJOTMYECKHE KpHU3UCHI mpouuioro. [IpuumHbl u
CJIEICTBUSI MacCOBBIX BbIMHpaHU. COBpPEMEHHBIN 3KOJIOTHYECKUNA KPU3HC, €ro

0COOEHHOCTH

6.5

Pasmensl u 3amaum anTpomonorud. Metoasl antpomnonorun. CTaHOBIEHHE
MpeACTaBICHUMN O MPOUCXOKACHUH ueaoBeka. COBpeMEHHbIE HayUHbIE TEOPHUHU.
CxoACTBO yenoBeKa C KUBOTHBIMU. CHUCTEMATUYECKOE MOJIOKEHUE YETIOBEKA.
CBuzeTenbcTBa  CXOJACTBA  YEJIOBEKA C  KUBOTHBIMH:  CPAaBHUTEIBHO-
Mopdonorudeckue, IMOPHOIIOTUYECKHE, (bU3HOIOT0-OMOXUMHYECKHE,
noBegeHyeckre. OTIMuUMs dYeloBeKa OT JKUBOTHBIX. [IpsiMoxoxaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOT'O MO3ra M BTOPOM
CUTHAJIbHOW CUCTEMBI.

JBrxymue cuibl (GakTopbl) aHTPOIOreHe3a: OWOJIOTHYECKUEe, COIMAIbHBIC.
CooTHoleHre OMOIOrMYECKUX U COUUAIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJUU AaHTPOIOTreHe3a. ABCTPAJONUTEKH — JBYHOTHE IPEIKH
moaeh. YemoBek yMelnblid, NMEpPBbIE H3TOTOBICHHUS OpyAuid Tpyaa. YenoBek
MNPSIMOXOJIAIIMI M TEepBBI BBIXOA IioJed 3a mpenensl Adpuxu. Yenosek
reiinensOeprekuii — o0mMii MPeIoK HeaHJePTaIbCKOTO YelIOBEeKa M 4YeJOBeKa
pasymHoro. YenoBek HeaHAEPTAIbCKUN KaK BUJI JIIOAECH XOJIOAHOTO KiIMMaTa.
UenoBek pa3yMHBIII COBPEMEHHOIO THMA, ACHUCOBCKHI YEJIOBEK, OCBOCHHUE

KOHTHHCHTOB 3a NpCICIaMn A(pr/IKI/I




DBOJIIONMST COBPEMEHHOTO YeJIoBeKa. ECTeCTBEHHBIM OTOOp B MOIMYJNISIHSAX
yenoBeka. MyTanmoHHBIN Tporiece U momMopdusM. [lomynsimoHHbIe BOJIHBI,
npeiid reHo, Mmurpanus u «3pQGeKT OCHOBATENS» B MOMYJISIHUIX COBPEMEHHOT O
YelioBeKa.

UYenoBeueckue packl. [lonstue o pace. bonpimmme pacel: eBporneougHas
(eBpasmiickasi), aBCTpallo-HETpoUIHas (dKBAaTOpUaIbHAs), MOHTOJOUIHAS
(a3maTcko-aMepuKaHCKasi). BpeMs u myTH paccelieHus 4eJOBeKa IO TUIAHETe.
EnunctBo uyenoBeueckux pac. HayyHas HecOCTOSTENbHOCTh pacu3Mma.
[TprcnocoO0IeHHOCTh YeNoBeKa K Pa3HBIM YCIOBUSM OKpPYKAIOIICH CpEeIbl.
Bnusaue reorpadudueckoir cpeapl u apeida reHOB Ha MOPQOIOTHIO U

(U3MOIOTHIO YeIOBeKa

DKOCHUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTHU

7.1

Pa3nensl u 3agaun sxosiorun. CBA3b 3KOJOTUU C IPYTUMHU HaYKaMHU.
Mertoabl skonorud. lloneBble HaOMOACHHA. DKCIEPUMEHTHl B SKOJOTHU:
npupoaHble M JabopaTopHble. MojenupoBaHHe B SKOJIOTUH. MOHHUTOPHHT

OKPYKAOIIeH CPeJbl: TOKAIBHBIN, PETUOHAIBHBIN U TJI00ATbHBIH

7.2

Dkojorudeckue (pakTopbl M 3aKOHOMEpHOCTU uX nedctBus. Knaccuduxamms
HKOJIOTUYECKHUX (DAaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, AaHTPOIOTCHHEIE.
OOmme 3aKOHOMEPHOCTH JEWCTBUS OKOJOTHUecKuX ¢akxtopos. [IpaBuio
muHumyma (K. IInpenrens, 0. JIn6bux). TonepanTHOCTh. DBpUOHMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckue ¢akropbl. CBET Kak 3Konorudeckuit pakrop. JleiictBre pa3HbIx
YY4aCTKOB COJIHEYHOTO CIEKTpPa Ha OPraHu3Mbl. OKOJIOTMYECKHE TPYIIIBI
pacTeHMM M XUBOTHBIX IO OTHOIIEHUIO K CcBeTy. CHrHanbHas poJib CBETa.
DOoTONEPUOIU3M.

Temmepatypa kak »dkojoruueckuii (akrop. JleiicTBue Ttemmeparypsl Ha
opranusMsl. [IoMKUI0TEPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak okonorumueckuit ¢akrtop. IlpucmocoOnenust pacteHuit K
MoJyIep KaHuio BoaHOro Oananca. Kimaccuukarus pacTeHHIA 10 OTHOIICHHUIO K
Boje. [Ipucmnoco0aenust >KUBOTHBIX K U3MEHEHHUIO BOIHOTO PEKHMA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3EMHO-BO3AYIIHAs, I[OYBEHHAs,
rIyOMHHAs TOJANOYBCHHAs, BHYTPHOpPTaHM3MEHHas. @DOHU3HKO-XUMUYECKHE
0coOeHHOCTH cpesl obuTaHusi opranusmoB. [IpucmnocoOneHus OpraHu3MoB K
KHU3HU B pa3HbIX Cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTO4HBIE H
roguyHble pUTMBL. [Iprcrnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUAM

YCJIOBUM KU3HU.




Kusznennsie Gpopmel oprann3moB. [lorstue o xu3HeHHON Gopme. JKu3HEHHBIC
(GbopMBI pacTeHUH: JepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPABBHI,
OJTHOJIETHHUE TpaBbL. JKu3HEHHBIE OPMBI )KUBOTHBIX : THAPOOUOHTHI, TeOONOHTHI,
a’poOroHTBL. OCOOCHHOCTH CTPOCHHMS M 00pa3a )KU3HHU.

bruotnyeckue daktopsl. Buapl OMOTHUECKHUX B3aUMOJICHCTBUIA: KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMONO03 U ero gopmsl. [lapasutusm, koomeparus, MyTyalu3M,
KOMMeHcanu3M  (KBapTHUPAaHTCTBO,  HaxyieOHuW4ecTBO).  Herpoduueckue
B3auMOJeHCTBUS  (Tommueckue, Qopudeckue, ¢dadbpudeckue). 3HAUCHHE
OMOTUYECKUX B3aUMOACHCTBUN MJIsi CYHIECTBOBAHHMS OpPTaHU3MOB B Cpejie

obutanus. [IpHHINT KOHKYPEHTHOT'O UCKIIIOUEHHS

7.3

DKOJIOTUYECKHE XapaKTepUCTUKU nonyisauuu. [lomymnsanus kak Ononoruyeckas
cucreMa. Poib HEOTHOPOAHOCTH cpelibl, hru3muecKux 6apbepoB U OCOOCHHOCTEN
O6uoJIornu BUIOB B (POPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYIISLINA.
OcCHOBHBIE NOKAa3aTeIM MOMYJSALUU: YUCIEHHOCTb, INIOTHOCTh, BO3PACTHAs U
IIOJIOBAsI CTPYKTYypa, pOXKIAEMOCTb, NPUPOCT, TEMI POCTA, CMEPTHOCTS,
MHTpanusl.

Dkojoruyeckas CTpykTypa nomyiasuuu. OneHka YHCIEHHOCTH MOMYJISIIUH.
JluHaMuKa NMONyJsiuuK U €€ peryisnus. buotuueckuii moTeHIran NOyJISILH.
MonenupoBanue JuHaMUKUA rnomyiasuuu. KpuBble pocTa  4YHMCICHHOCTH
nonynsauyy. Kpusble BepKMBaHMA. Perynsnus 4UCIEHHOCTH MOIMYJISLUI: pOJIb
(GakTOpoB, 3aBUCALUIMX M HE 3aBUCAIIUX OT IJIOTHOCTH. OKOJOTHYECKHE
cTparteruu BUIOB (r- u K-cTparerun).

[lonsatue 00 HsKonorMyeckoil Humie BUAa. MectooOuTaHume. MHOromepHas
Mozenb dkosorndeckor Humum JIx.M. XarunHcona. PazMepsl dKoIorndeckou
Humy. [loreHnmansHas v peaau3oBaHHAas HUILN.

Bun kak cucremMa mnonynsuuil. Apeanbl BUAOB. Buabl M MX JKU3HEHHBIE
CTpaTeruy. 3aKOHOMEPHOCTM  IIOBEIEHUS M  MUIpalUd  JKUBOTHBIX.

buonornyeckue nHBa3ZUN YYKCPOJIHBIX BUIOB

7.4

CooOmiectBa opranu3zMoB. buoneHos u ero crpykrypa. CBsa3u MexIy
opraHm3mMamMu B OWOIIEHO3e. DKocHcTeMa Kak OTKpeiTas cucrema (A.JDx.
Tencnun). OyHKIIMOHATBHBIE OJIOKM OPraHU3MOB B DKOCHUCTEME: MPOIYIICHTHI,
KOHCYMEHTBI, peAyleHThl. Tpoduyeckue ypoBuu. Tpoduueckue 1enu U CETH.
Abuotrueckue 010k 3KocucTeM. [1ouBbI U Wbl B 3kocucTeMax. Kpyrosopor
BEIIECTB U IMOTOK SHEPTUHU B IKOCUCTEME.

OcHOBHBIE MOKa3aTenu 3KOCUCTEMBI. broMacca u nmpoaykuusa. DKOJIOrH4ecKre
MIUPAMHUJIBI YUCEN, OMOMACCHI U YHEPTHH.

HanpaBneHHble 3aKOHOMEpHBIE CMEHBI COO0IIeCTB — cyKueccuu. [lepBuunbie u

BTOPUYHBIC CYKINCCCHMU W HX IPHUYUHBI. AHTpOHOFCHHBIe BO3JICHCTBUSA Ha




cykueccun.  KimmakcHoe — cooOmiectBo.  buopasHooOpazue W MOJNHOTa
KpPYrOBOpPOTa BEIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

[IpuponHbie 3KOCHUCTEMBI. AHTPOIMOTEHHBIE 3KOCHCTEMBI. ATrposKocHucTeMa.
ArporieHos. Paznuuust Mexxay aHTpONOT€HHBIMU U IPUPOTHBIMU 3KOCUCTEMAMHU.
Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas duopa
u (dayna. CunHanTponM3auus ropoJckoil ¢ayHbsl. buonorndyeckoe u
XO34MCTBEHHOE 3HAUEHHE arpO’IKOCHCTEM U ypOO3IKOCUCTEM. 3aKOHOMEPHOCTH
(bopMHpPOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B HKOCHCTEMAX.
IlepeHoc sHEpruM U BEIIECTB MEXK1Y CMEKHBIMU 3KOCUCTEMaMH. Y CTOHUNBOCTD
OpPraHU3MOB, TIONYJSIMA M DKOCUCTEM B YCIOBHUAX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3CUCTBUN

7.5

buochepa — oOmermnanerapHas o0ono4ka 3eMiH, TIE CYIIECTBYET WIIH
cyliecTBoBajia ku3Hb. Yuenue B.M. Bepnanckoro o Omocgepe. OGnactu
ouocdepsr u e€¢ cocras. Kupoe BemiecTBo 6Mochepsl U ero GPyHKIHH.
3aKOHOMEPHOCTH cyulecTBoBaHUs Ouocheprl. OcobeHHocTu Ouochepsl Kak
mI00ambHOM  JKOCHCTeMBI.  J([MHaMmHWueckoe paBHOBecWe B Omocdepe.
KpyroBopotsl BemiecTB u OHOT€OXMMHUYECKHE IUKIBI (yriaepoja, a3oTa).
PurmuaHOCTS siBNIeHUI B Onocdepe.

3onanbHOCTE Ouochepshl. [TorsTue o 6uome. OCHOBHBIC OMOMBI CYIIIH: TYHAPA,
XBOWHBIE JIeca, CMEIIAHHBIC WM IMUPOKOJIUCTBEHHBIC Jieca, CTEIH, CABaHHBI,
MyCTBIHU, TPOIMYECKUE Jieca, BBICOKOTOphsi. KiMmar, pacTUTENbHBIA U
KMBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U (QYHKIHS )KHBBIX CUCTEM, OIlEHKA MX PECYpPCHOTO MOTCHIHANIA U

OounocdepHbIx QyHKITHHA

7.6

DKosornyeckre KpU3uchl U X NpU4YuHbL. Bo3aelicTBue uenoBeka Ha 6buocdepy.
3arps3HeHue Bo3ayHoM cpepl. OXpaHa BO3/1yXa. 3arpsi3HEHUE BOJTHOM CpEe/IbI.
OxpaHa BOJHBIX pecypcoB. Pazpymienne noussl. OXpaHa IOYBEHHBIX PECYPCOB.
N3MeHenue kimmara.

AHTpONIOreHHOE BO3/EICTBHE Ha PAacCTUTEIbHBIM MU >KMBOTHBIM mMup. OxpaHa
PacTUTENBHOTO U 5KMUBOTHOTO MHUpa. OCHOBHBIE NMPUHIMIIBI OXPaHbl MPUPOIBI.
Kpacupie xnuru. Ocobo oxpansembie mnpuponnbie Ttepputopun (OOIIT).
borannueckue caabl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIE NPUHLHUIBI YCTOWYUBOIO Pa3BUTHUS YEIOBEYECTBA U MPUPOJBIL.
PanmonanbHoe  NPUPOAOIIOIB30BAHME W COXpPaHEHHE  OHOJIOTMYECKOTO

pazHooOpaszus 3emMin
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