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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMY mnpenMery "buomorus" (mamee - Ouwojorus) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenonaBaHus yuyeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYuebnrpiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIaCChl) SIBJISIETCS OJIHMM W3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EcTecTBeHHO-
Hay4Hble peaMeTh». CornacHo nojoxkeHusM @I'OC COO npoduinbHbie yueOHbIS
OpeIMeThl, H3y4aeMble Ha YIIyOJIEHHOM ypOBHE, SBISIOTCA  CIOCOOOM
mubdepennmaniuy  oOy4eHHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUsS U
NPU3BaHbl 00ECMEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM NnpodecCHOHANBHBIM U BRICIIUM 0Opa3oBaHueM. B To e Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE pEIIEHHE OO0pa30BATENbHBIX, BOCIHUTATENbHBIX M Pa3BUBAIOIIUX
3a/1a4, CBS3AaHHBIX C MpodopUECHTAIMENH OOyYaroUUXCS U CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOI'O 3HAHUA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yuebHomy npeamery "buonorua" qa€r npeacraBieHue o LEu
U 3a7a4ax M3y4yeHus yuyeOHoro mpeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE,
onpezenser o0s3arenbHOe (MHBAPUAHTHOE) TPEIMETHOE COJEpkKaHUE, €ro
CTPYKTYpHpPOBAaHME IO pa3JenaM M TeMmaM, paclpefereHue I0 Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca,
BO3PACTHBIX 0OCOOEHHOCTEN 00yJaromuxcs. B nporpamme nmo Ouonoruu peasinzoBaH
MPHUHIIAI PEEMCTBEHHOCTHU C H3y4YEHHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusi, Oyarogaps dYeMy MpPOCMAaTPUBAETCsl  HAIMpPAaBJICHHOCTh  Ha
MOCJIEAYIONIee pa3BUTHE OWUOJOTHMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMUpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTMYECKOTrO
MBIIIJIEHUS, PEACTABICHHUH O 37I0pPOBOM 00pa3e JKU3HH, HAa BOCIIUTAHUE OEPEKHOTO
OTHOILIEHUS K OKpY’Karolel npupoiHoi cpeae. B mporpaMme mo OGMosioruu Takxe
MOKa3aHbl BO3MOXKHOCTU YyuyeOHoro mpeamera «buonorus» B pealn3aluu
tpeboBanuit ®I'OC COO Kk MUIaHUPYyEeMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U
IPEIMETHBIM pe3yibTaTaM 00y4ueHus 1 B JOPMUPOBAHIN OCHOBHBIX BHJIOB Y4EOHO-
NO3HABATEIbHON JEATEbHOCTH OOYy4YaloIIMXCA [0 OCBOCHHIO COJEPKAHMS
OMOJI0TMYECKOro 00pa3oBaHMs Ha YPOBHE CPEIHETO O0IIEro 00pa3oBaHusI.

VYueOnbiii npeamer «buonorus» Ha ypoBHE CpPeIHEro 001iero oOpa3oBaHUS
3aBepiaeT OMOJIOrHIecKOe 00pa30BaHKE B IIIKOJIC M OPUEHTUPOBAH HA PACIIIMPEHUE
U YIriIyOJIeHHE 3HaHUI 00y4aroluxcs 0 )KUBOUM MPUPOJIe, OCHOBAX MOJIEKYJISIPHON U



KJIETOYHON OMOIOTHH, SMOPHUOJIOTHHM U OMOJIOTHH Pa3BHUTHS, TCHETUKH, CEICKIUH,
OMOTEXHOJIOTUH, SBOJIOIIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yyenue yueOHoro mpeamera «buomorus» Ha yriiyOJIGHHOM YPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYaIOUIMXCS K TMOCIEAYIOMIEMY IOIY4YCHUIO
Ouosioruyeckoro  oOpa3oBaHUsT B By3aX W OpraHu3alusax  CpEIaHEro
npodeccronanbHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIsIET CUCTEMA
OMOJIOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYEHUH  OOyYaAIOIIMMHUCS
COOTBETCTBYIOIIUX CUCTEMATUYECKUX Pa3fesioB OMOJIOTHU Ha YPOBHE OCHOBHOTO
obuiero obpazoBanusi, B 10—11 kjaccax 3Tu 3HaHHUA TONy4arOT pa3BuTHe. Tak,
pacHIMpEeHbl W YIIIyOJIeHbl OMOJOTMYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JIOTIOTHUTEIIBHO BKJTFOUCHBI OMOJIOTHUECKHE CBEICHUS TIPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIsl MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OUOJIOTMYECKHMX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOTYYCHHBIMU OOYYAIOMUMHUCS TIPU U3YICHHUU
(U3HKHU, XUMHH, Teorpapuu U MaTEMATUKH.

Crpyktypa mporpaMmbl 1o ydeOHOMY Tmipeamery "buonorusa" ortpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA TOAXOABl K M3YUYCHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIlMH, IBOJIOLMN OpraHMYEeCKOro Mrupa Ha 3emiie,
coXpaHeHus1 OMOJIOrHYeCKOro pa3HooOpasus mianeTsl. Tak, B 10 ki1acce u3ydaroTcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTMH W OHOJIOTHH
pPa3BUTHS, TEHETUKUA W CEJICKIIMH, OMOTEXHOJOTMH W CHUHTETHYECKOW OMOJIOTHH,
aKTyalu3UPYIOTCA 3HAHHMA OOyYaroImuxcsl 1Mo OOTaHWKE, 300JIOTHH, aHATOMUH,
¢uznonoruu yenoseka. B 11 kiacce u3ydaroTcsi 3BOIIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH M y4eHHe o Ouocdepe.

VYueOupii mpenmer — «buomorus»  mpu3BaH  O00ECHEUUTh  OCBOCHHE
O00YYarOIITUMHUCST OMOJIOTHYSCKUX TCOPUH M 3aKOHOB, WJCH, MPUHITUIIOB W TPABHII,
JIeKaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MUpA, 3HAHUM O
CTPOEHWH, MHOTO00pa3uM W OCOOCHHOCTAX KIETKH, OpraHu3Ma, TOIMYJISIIUH,
OMOIIEHO3a, YKOCHCTEMBI, O BBIJAIONTUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMCHHBIX
UCCJIEIOBAHUAX B OUOJIOTMH, MPUKIAAHBIX aCTIEKTaX OMOJOTMYECKUX 3HaHuM. J{iis
pa3BUTHS U TOAJIEP)KAHUS MHTEpeca OOydalImuxcs K OHOJOTHU HapsAy co
3HAYUTEITHHBIM 00BEMOM TEOPETUYECKOT'0 MaTepuajia B COAEPKAHUH MPOTPAMMBI
10 OMOJIOTHUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIICHHUS W Pa3BUTHS
TOM WJIK UHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€YECTBEHHBIX U 3apYOEKHBIX YUEHBIX
B PEIICHUE BAXKHEUIIINX OMOIOTHYECKUX U DKOJIOTHUECKHUX MPOOIIeM.

Iens uzyuenus yueoHoro mpenmera «buonorus» Ha yriyOonéHHOM ypOBHE —
OBJIaJICHUE  OOYYAOIIMMHUCS 3HAHUSAMH O  CTPYKTYPHO-(PYHKITMOHATLHOU



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra MW MNPUOOPETCHUE YMEHUH
UCIIOJIb30BaTh 3TU 3HaHUS B (JOPMHUPOBAHUU MHTEpECa K OMpeNenEHHONW 001acTH
npodeccuoHaIbHON JIeATETbHOCTH, CBSI3aHHOM ¢ OuoONOTHel, WM K BBIOOpPY
y4eOHOr0 3aBeICHUS JIsl TPOJIOJKEHUST OMOJIOTHYECKOr0 00pa3oBaHusl.

JocTikenne 1enw wW3ydeHHs ydeOHoro mpeamera «buomorums» Ha
yrayOa€HHOM YpOBHE 00€CTIeYMBAETCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE O0YYaIOIMMMHUCS CUCTEMBbI OMOJIOTMYCCKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIHSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IIPaBHIIaX, COCTABJISAIONIAX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPA; O
CTPOCHUH, MHOT000pa3MM M OCOOCHHOCTSX OHOJOTHYeCKHX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJIAIHNs, BUA, OMOTeo1eH03, ouocdepa); 0 BEIAAIOIINXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOY4YaIOIIMXCA C METOJAMM IO3HAHUS >KUBOW TNPUPOJIBI:
UCCJIEIOBATEICKUMH  METOJaMU  OHMOJOTMYECKUX HayK (MOJICKYJISpHOH W
KJIETOYHOUN OMOIOTHH, IMOPHUOIIOTHH ¥ OWOJIOTHH PAa3BUTHS, TCHETUKHU U CEIICKITUH,
OMOTEXHOJIOTMM W CHHTETHMYECKOM OHWOJIOTHH, TaJICOHTOJOTUH, JKOJOTHH);
METOJIaMHU  CaMOCTOSITEJIBHOTO TPOBEACHUSI OHOJIOTMYECKUX HCCIEJOBaHUN B
naboparopud W B mOpupoae (HaOmOJAeHWE, W3MEpEHHe, OKCIEePUMEHT,
MOJICJIMPOBAHUE);

OBJIaJICHUE OOYYArONIUMHUCS yMEHUSMHU: CaMOCTOSITCIbHO  HAaXOJUTh,
aHAIM3UPOBATh U HCIOJIB30BaTh OHOJIOTMUECKYI0 HMH(POPMAIUIO; TOIh30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOHN; YCTAHABIMBATHh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM ¥  COITHATBHO-PKOHOMUYECKHMMH ¥  JKOJIOTUYECKUMH
npo0JieMaMH YeJI0BEYECTBA; OIEHWBATH ITOCICICTBHS CBOCH IEATEIHHOCTH IIO
OTHONIIEHUIO K OKPYXKaIoIIeW NPUPOAHONU cpelie, COOCTBEHHOMY 3/I0pPOBBIO H
3JI0POBBIO  OKPY)KAIOIIUX  JIIOJIEH; OOOCHOBBIBATH W COOJIONATh  MEpBI
npoduiakTHK MHGEKIIMOHHBIX 3a007eBaHNM, TpaBWia TOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacCHOCTU COOCTBEHHOM KU3HENEATETbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TMPUPOJHOTO W  TEXHONEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00YUAIONTUXCS HHTEIUICKTYTBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B
npolecce 3HAKOMCTBA C  BBIJAIOIIMMUCS OTKPBITUAMH W COBPEMEHHBIMU
UCCJICIOBAHUSAMH B OHWOJOTHH, PEUIAEMBIMU €10 MpoOJeMaMu, METO0JIOTHEH
OMOJIOTUYECKOTO UCCIIEIOBAHMS, TPOBEACHUS IKCIIEPUMEHTATHHBIX HCCIICIOBAHUMH,
penieHusl OMOJIOTMYECKUX 3a7ad, MOJCIUPOBAHUS OWOIOTHYCCKUX OOBEKTOB W
IPOLIECCOB;

BOCIIUTaHUE y 00YyJaronuXxcsi IEHHOCTHOTO OTHOIIEHUS! K KUBOW MPHUPOJIE B
IIEJIOM M K OTJICTHHBIM €€ 00beKTaM U SBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TCHETHYECKOM IPaMOTHOCTH, OOIIEH KYIbTYphI IOBEICHUS B IPUPOJIEC; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre  OOyYaIOIUMHCS  KOMIETEHTHOCTH B PalMOHAJIBLHOM
IIPUPOIOTIOH30BAHUH (COOITIOICHIE TIPABIIT TIOBEICHISI B IPUPOJIE, OXPAHBI BUJIOB,
JKOCHUCTEM, OHocdephl), COXpaHEHUH COOCTBEHHOI'O 3JI0POBbSI M 3JI0POBbBS
OKpYXarolmux Jroaer (cobmogeHuss wMep nOpoduiakTukud — 3a0oseBaHUM,
oOecrieueHue 0€30MACHOCTH JKU3HENEATEILHOCTH B YPE3BBIUAMHBIX CHUTYAIUSIX
NPUPOAHOTO H  TEXHOTGHHOTO  XapakTepa) Ha OCHOBE  HMCIOJIb30BAHUS
OMOJOTMYECKUX 3HAHUIA U YMEHUH B MOBCEAHEBHOM KU3HU;

CO3JaHMEe  YCIOBUW  JUIsi  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBUIYyaTbHON oOpa3zoBaTeIbHON TPAEKTOPUH, CrIocoOCTBYIOIIEH
nocyenywiemMy MnpodecCUHOHAIbBHOMY CaMOOMNPEICICHUI0, B COOTBETCTBUU C
UHAUBUIYaTbHBIMU UHTEPECAMH U MOTPEOHOCTAMHU PErHOHA.

OO61iee YyuCIO YacoB, OTBEICHHBIX HA M3Y4Y€HHE OWMOJIOTHMU Ha YriIyOJIeHHOM
yYpOBHE CpemHero oomero oopasoBanusi, cocrtaBiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HeAeNIO).

OT6op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUS OMOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEeru(UKN €ro COJASp:KaHWs W HAMpaBICHHOCTH Ha
NPOJIOJKEHUE  OMOJIOTHYECKOr0 O0Opa3oBaHUsI B  OpraHU3alUsX CPEAHEro
po¢eCCUOHATLHOIO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTenbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SABJISIETCSI TIPOBENICHHE JTA0OpPATOPHBIX M TpaKTUUYeCKuX padoT. Takxke yuactue
OOyYarOIIMXCsS B BBIMTOJTHEHUH TMPOSKTHBIX M Y4EOHO-MCCIEAOBATEILCKUX PaldoT,
TEMaTHKa KOTOPBIX ONPEIEIIACTCS yIUTEIeM Ha OCHOBE HMEIOIITUXCSI MaTepHaATbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COILEPKAHUE OBYYEHUA
10 KIIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYpcusoM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHou urorooi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHas OUOIOTUsI — KOMILIEKCHas: Hayka. KpaTkas uctopus pa3BUTHUS
Ouosornu.  buonornueckue Haykd W U3y4aeMble UMM TIPOOJIEMBI.
@yHIaMEHTalbHbIEC, NPUKIAJHbIE W TIOMCKOBBIE HAyYHbIE HCCICIOBAHUS B
OMOJIOTHH.

3HaueHue OWoONIOruu B (POPMUPOBAHUK COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
kapTuHbl mupa. [lpodeccun, cBsizaHHbie ¢ Ouosiorued. 3HaueHHe OUOJIOTUU B
NPAKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIMUHE, CEIbCKOM XO3SICTBE,
POMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpacrt, K. Jlunnent, XK. b. Jlamapk, Y. /lapun, V.
lapsen, I'. Mengens, B. 1. Bepnanckuu, U. 11. [TaBnos, . U. Meunukos, H. W.
Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl U cxembl: «CBsi3b OWOJNIOTMU C JPYTUMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cucTeMbl Kak TpeaMeT wu3ydeHusi Ouonioruu. CBOWMCTBA JKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOrO0 COCTaBa, JUCKPETHOCTh M IEJOCTHOCTb,
CIOKHOCTh M YIHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MONYJISIHUOHHO-BUJI0BO, AKOCHCTEMHBIN
(OuoreoneHoTu4eckuii), OuocdepHsniii. Ilpomeccel, TPoOUCXOAANINE B IKUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >KUBOrO. KW3Hb Kak ¢opMa CyIIeCTBOBAHUS
Matepuu. Hayku, nzydaroiye >KuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3AINU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alMs, MeTaaHanu3. [IoHsTHe 0 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnote3. HyneBas rumnores3a. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yapTaroB. [IpUunMHBI HUCKaKEHUS pE3YNbTAaTOB JKcrepumeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmumpel u  cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HU», «buomoruueckue
cucteMmbD», «CBOWCTBAa KUBOW MaTepuU», «YPOBHU OpraHU3alld >KHUBOH
npupoabe», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opranusMa», «buoreouenos», «buochepan, «Metobl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBaHue: 1a00paTopHOE O0OPYIOBAHKE JIJIsl ITPOBEACHUS HAOIIOICHUM,
VU3MEPEHUM, IKCTIEPUMEHTOB.

IIpakTuyeckass padora «/croap30BaHUE pPA3MUYHBIX METOJIOB IPH
W3YyUYECHUU KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — crpykrypHO-QYHKIIMOHAIbHAS eAWMHUIIA >KuBoro. Vcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. Jleenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

Meroasl  MOJIEKYJISIPHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYrupoBaHUe, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOHHasi MUKpockonusi. Kougoxanvuas mukpockonus. Bumanvnoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOID,
«Mcropus pazBuTHS METOA0B MUKPOCKOIIAN.

OO6opyioBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTuyeckass padora «l3ydueHne MeTOAOB KJIETOYHOW OWOIOTUU
(xpomatorpadusi, ayekTpodope3, audpdepeHIHAIbHOE LEHTPUPyTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poiib kak pacTBOpUTENS, pEareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIoperysiuu. MuHepanbHbIe BEIIECTBA KIETKH, UX OHoIorndeckas poib. Ponb
KaTUOHOB U AHUOHOB B KJIETKE.

Oprannueckne BemeCTBa KJIETKU. buonorndeckue mnoaumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil Mosekynbl. [lepBuunas
CTpYKTypa Oenka, MenTuaHas CBs3b. BTopuyHas, TpeTU4Has, YeTBEPTHUUHAS
cTpykTypsl. [lenatypamus. CBoiictBa OenkoB. Knaccudukamus  Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYraeroasl. MoHOCaxapubl, AUCaXapyibl, OJIMTOCAXapHUAbl U TTOJIUCAXAPUIBI.
O6mmit 1aH cTpoeHus U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH yTII€BOIOB.

Jlunuasl. 'mapopunsHO-rUAPOdOOHBIE cBOMcTBA. Kitaccudukanuus TUnuaos.
Tpurnunepuasl, Qochorunuasl, BOCKH, cTepouibl. buonmornueckue QyHKIUU
munuaoB. OOIIre cBOMCTBAa OMOIOTHYECKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TTOJYITPOHUIIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hykneorunpr. Ipunnun kommuiementapHoctu. I[lpaswino Yapradda. Crpykrypa
JIHK — nBoitnas cnimpanb. Mectonaxoxaenue u ouonornueckue pynknun JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHoBlIeHHbIE IEPEHOCYUKHU, UX (DYHKIIMM B
kietke. /[pyeue nykneosuompugocgpamuol (HT®). Cexenuposanue JJHK. Memoowsi
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouonorvs: OMOXUMHUYECKHE U OMO(U3UYECKUE HCCIIEIOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. Komnviomephwiti Ousain u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpertsrt: JI. ITonunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Junarpammel: «Pacripenenenne XuMU4eCKrX 3JIEMEHTOB B HEXKUBOW ITPUPOELY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOAELH.

Tabmuupel u cxembl: «llepuoanueckass TabaUIA XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOJbI», «BemecTtBa B coctaBe Opranu3MoB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKYJIbl», «CTpPOEHHE MOJEKYII
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas padora «OOHapyKeHHEe OETKOB C MOMOIIBIO KaueCTBEHHBIX
peaAKIUIA.

JlabopaTopHas padora «/cciienoBaHue HyKJIEUMHOBBIX KUCIIOT, BBIIEJIEHHBIX
U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOB)Y.

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumel KJIETOK: JykKapuoThyeckas u Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00pa30BaAHUS KIETKU.



CtpoeHue npokapuoTuueckou kiaeTku. Kierounas cTreHka OakTepuil 1 apXe.
Oc0OEHHOCTH CTpOEHHsI TeTepoTpOoHON U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE YyKapUOTHUIECKON KIleTKu. [Inazmarudeckas
MeMmOpaHa (miazmanemma). CTpykTypa IJia3mMaTuueckoil MemOpanbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIeCKyr0 MeMOpaHy: nacCuBHBIN (quddy3us, odnery€anas
mubdy3ust), akTUBHBIA (TMEPBUYHBIA W BTOPUYHBIM aKTUBHBIM TPAHCIIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpHil-KaaueBoro Hacoca. DHIOUUTO3:
MUHOIMTO3, (parouutos. Jk3o1uTo3. Kinerounas crenka. CTpykrypa ¥ (QyHKIUU
KJIETOYHOM CTEHKU pacTeHUH, TpuoOoB.

[Hutormazma. [uto3omas. I{utockener. [[Bmxenue nuromiazMbl. OpraHoubl
kjeTkd. OHOMeMOpaHHbIE OPraHOU bl KIETKH: dHAoIuIa3MaTnyeckas cetb (I11C),
anmapatr [onbIXu, JM30COMBI, HMX CTpOeHHME U (QYHKIUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOTO0 PETHKYJIyMa.
Mexanuzm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['nankuit (arpanyisipHblii) SHIO0IIa3MaTUYECKUN PETUKYITYM.
Cekperopnas ¢yHkiusa anmnapata [onbmxu. Moouguxkayus benxkoe 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [onvodcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyonu pacturensHbIX KieTok. Knerounsii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumobuoecernes (K.C. Mepeoswckosckuti,
JI. Mapeynuc). Ctpoenune U GyHKIMA MHUTOXOHApWUN u Tuiactui. llepBuunsie,
BTOPUYHBIC U CIOXKHBIE TJIACTUBI (POTOCUHTEZUPYIOIIUX FYKAPUOT. XJIOPOILIACTHI,
XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIUX PACTCHUN.

HememOpanubie opranouabl kietku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKHU. Pubocomsl. IIpomescymounvie Qunramenmol.
MuxkpodunamenTsl. Axmunogvlie muxpogpuramernmol. MpllIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KnetouHsrit
nentp. CrpoeHue © JABWKEHUE KIYTUKOB M pPECHUYEK. MUKpOTpYOOUKH
muroruiasmel.  Llentpuons. benku, accoyuuposanmvie ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byakiuu. Snepubiii  O0enkoBbli Marpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. JlunHamuka s0epHOU 000a0uKu 6 mumosze. AHoephviii
mpancnopm.

Knerounsie Bkimtouenusi. CpaBHUTENIbHAS XapAKTEPUCTHKA KIIETOK 3YKapUOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



[Toptpersi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupl 1 cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKW», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIpEnapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTopHas paGora «lI3yueHHe CTPOEHUS KIETOK Pa3IUYHbIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «lccnenoBaHue Iia3Moii3a M JIEIUIa3MOJIU3a B
PaCTUTENBbHBIX KIIETKaX».

IIpakTnuyeckas padora «/3yueHue IBHKEHUS IUTOIUIA3Mbl B PACTUTENbHBIX
KJIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YuacThe KucIopola B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrnieueHue kietku: mpespamenue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeaKIuid KJIETOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaiau3aTopoB. benku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BEUIECTB B KieTke. DorocuHTEs.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nUSMEeHmbl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOpPOIUIacTOB B MPOLECCE
dorocunTeza. CreroBas u TemMHoBasi Gasbl. Pomoovixanue, Csz., Cs. u CAM-munuo
gomocunmesa. llpogykTuBHOCTD (hoTOCUHTE3a. BrisiHue pa3nuyabix GpakTopoB Ha
CKOpOCTh (poTocuHTE3a. 3HaUEHUE (DOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEPUH, >KEIe300aKTepuH, CepoOaKTepUu, BOJOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M UX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbI# 3Tan. [ TMKOINU3 — OECKUCTOPOAHOE PACIICIICHHUE TITFOKO3bI.

buonornueckoe okucieHue, WIK KIETOYHOE JIbIXaHUE. POib MUTOXOHIpUN B
nporeccax ouonoruueckoro okucienus. Lluknuueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepeus memoparnno2o epaouernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszvl. IlpeumyinecTBa a’poOHOro MmyTH oOMEHa
BEIIECTB Nepe aHadpoOHbIM. I(H(PEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. IIpuctim, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunpl 1 cxeMbl: «@OTOCHHTE3», « IHEPreTHIECKUil 0OMeH», «brnocuHTe3
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

OOGopynoBaHue: CBETOBOM MHKpPOCKOI, O0OpYIOBAaHHME AJIs MPUTOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopatopHas padora «/3yueHne KaTaTUTUYECKON aKTUBHOCTH (hEPMEHTOB
(Ha mpuMepe amuiIa3bl WU KaTana3bl)y.

JlabopaTtopHass pabora «M3ydeHue (EpMEHTATUBHOI'O paCIHICIICHUS
NIEPOKCH/Ia BOJOPO/IA B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX.

Jlabopatopnas paGora «CpaBHeHuE mpoleccoB (POTOCHMHTE3a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U ABIXAHUSI.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuun marpuuHoro cunre3a. [IpuHIUN KOMIUIEMEHTAPHOCTU B PEAKIUSAX
MaTPUYHOIO CHUHTEe3a. Peanusanus HacnencTBeHHOW nH(opmauuu. ['eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue tpancnoptHbix PHK B OnocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanume amunHokucior. Pomb pubGocom B
O6uocuHTe3e Oenka.

Coepemennvie npedcmasieHus o cmpoenuu 2eHos. OpraHuszalys reHoMa y
OPOKApUOT U 3YKapuoT. Perynsiuus akTUBHOCTH I'€HOB y IpokapuoT. ['mmoresa
oneponHa (®. XKako0O, XK. Mano). Moaexynapusie mexanusmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsius oOMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTouHbie (OpMBbI KU3HU U 00JHUraTHbie napa3uThl. CTpoeHue
NPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbili YUK
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

BupycHubie 3a60neBanus 4enoBeka, >KkuBoTHbIX, pacteHuit. CITN I, COVID-109,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaruz donvuux maccusos («bigdatay)
CMPYKMYpHuIX OUOI02Ueckux Oanuvix. Hanomexnonoeuu 6 buono2uu u meouyume.
lIpoepammupyemvie pynxyuu 6eakos. Cnocodovl 00cmasKu 1eKkapcma.



JemoHcTpanumn

IToptpetsl: H. K. Konsbuos, /. Y. IBaHOBCKUM.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiii 1ukin, ero mepuoanl W perynsnusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH MpOIIECCOB, MPOTEKAOMMX B UHTepdaze. IloaroroBka KIeTKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUI) TIEpUOaAbl UHTEP(a3bI.

Marpuunsii cunre3 JHK — permukanms. [Ipunnunsr perumkamun JTHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJIEIbHOCTb.
Mexanusm permnukauuu JJTHK. Xpomocombl. CTpoeHue xpomocoM. TemoMmepsl U
TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTul. JIUIUIOWIHBIA W
rariouaHbelid  HaOOpHl  XpoMocoMm. ['omomormunpie xpoMocombl. [lojoBbie
XPOMOCOMBI.

Jlenenue kieTku — MuTO3. CTalud MUTO3a U MPOUCXOAIINE B HUX IPOLECCHI.
Tunsl Muto3a. Kaprokunes u tUTOKHHE3. bruonorndyeckoe 3HaueHUEe MUTO3A.

Perynamuss murornueckoro nmkiaa kierku. [Iporpammupyemas kneTrodyHas
rudenp — arnomnTos.

Knerounoe siapo, XxpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
nponugepayuu, ouppepenyuposxku, cmapenus u eubenu xiemox. «l{ugpposas
KemKka» — Ououngopmamuyeckue Mmooeiu QyHKYuoHUpOBaAHUsL KI1emKU.

JdemoHcTpanumn

Tabmuupl u cxembl: «KU3HEHHBIH LUK KIETKW», «Muto3», «CtpoeHue
xpomocom», «Permukanust JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoIpenapathl: «MHUTO3 B KIE€TKaxX
KOpEIIKa JTyKay.

JlabopaTtopHas  paGora  «/I3ydyeHHme  XpOMOCOM  Ha  TOTOBBIX
MHKpOIpEnaparax».

JladbopaTopHas pa6ora «HabGnoneHue MUTO3a B KJIeTKaX KOHYMKA KOpelIKa
JyKa (Ha TOTOBBIX MHKpOIIpenapaTax)y.

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OnHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOT'OKJIETOUYHBIE OPTaHU3MBI.

Oc00EHHOCTH CTPOEHUS U )KU3HEACATEIBHOCTH OJIHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIHU, APYTUE
poTucThl. KoJIOHUaNbHBIE OPTraHU3MBL.



B3auMocBsa3b YacTel MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucreMbl opranoB. OpranusM Kak eIMHOe 1enoe. ['omeocras.

Txanu pactenuii. TUTIbI paCTUTENBHBIX TKaHEH: 00pa3oBaTelIbHAS, TOKPOBHAS,
OpoBOJALIAs, OCHOBHAs, MexaHuyeckas. OCOOEHHOCTH CTpOeHus, (PyHKUMI u
PAacCIOJIOKEHUS TKAHEW B OPraHax PaCTCHUM.

TkaHU KXUBOTHBIX U YEIOBEKA. THIIBI KMBOTHBIX TKAaHEH: 3MUTEIHAIbHAS,
COCIMHUTENIbHAS, MbIlIeYHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (QYHKIUNA W
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX M YEJIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTraHOB KMBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbIl 1 BHYTpeHHUH cKeneT. CTPOSHHUE U THUIIBI
COEMHEHUS KOCTEH.

JIBmokeHne  opraHu3moB.  J[BMJKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUHU. JIBH)KEHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHasi cuctema. Pednekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranuszmos. Ilornomenne Bopl, YIIIEKUCIOr0O ra3a i MUHEPaJIbHBIX
BEIIECTB  pacTeHusiMu.  llurtanue  KUBOTHBIX.  BHYTpHUMOJIOCTHOE WU
BHYTPHUKJICTOYHOE MHuIIeBapeHue. [IuTtaHne NO3BOHOYHBIX >KUBOTHBIX. OTHEINbI
NMILIEBApUTENBHOrO Tpakra. [IumeBapurensHble kenes3pl. llnmeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
XKabepnoe u né€rouHoe apixaHue. JpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DOBOJIIOIIMOHHOE  YCIOKHEHUE CTPOEHUSI JIETKUX TO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
MJIEKONUTArONUX. Perynsamnus apixanus. J{pixaTeabHble 00bEMBI.

TpaHcnopT BeLIECTB Y OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMbI PACTECHHUM.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHocHast cucteMa TO3BOHOYHBIX JKHMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOparieHus. IBOJIOLMOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CUCTEMBbI MO3BOHOUYHBIX KMBOTHBIX. Paborta
cepala v e€ peryisiius.

Brinenenne y oprann3sMoB. Beinenenue y pacteHuil. Beiienenne y d)KUBOTHBIX.
CokparutenbHpie Bakyonu. Opradbel BblaeneHus. @OuiubTpanus, CeKpeuus u
oOpaTHOE BCAaChIBAHME KaK MEXaHH3Mbl pabOThl OpPraHoB BbiAeleHUS. CBS3b
IIOJIOCTU TeJNa C KPOBEHOCHOW W BBIJICIUTEIIBHOM CUCTeMaMU. BblaeneHue y



MO3BOHOYHBIX >KMBOTHBIX U yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHKE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepHil M HUCTHI MPOCTEHIINX. 3alUTa Yy MHOIOKJIETOYHBIX pacTeHui. KyTukyna.
CpencTBa nacCUBHOM U XUMUYECKOM 3alIUThl. OUTOHLINIBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opraHu3ma ot Oonesnedd. UMmyHHas cuctema 4denoBeka. KieTouHwlid u
TyMOPAJIbHBIH UMMYHUTET. BpokaEHHBIH M NpUOOPETEHHBIN crnenupuuecKuit
UMMYHUTET. Teopus KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocaniurenbHble OTBETHI OpraHU3MOB. Posib BpOKAEHHOTO
UMMYHUTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocte W peryisinus  y  OpramusMmoB. Pasznpaxumocts y
OJTHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3ipa)xumMocCTp U peryisiuus y paCTeHUN.
PocrtoBeie BelecTBa U UX 3HAUYCHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTAENBl. DBOIIONHOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIENBl TOJOBHOI'O MO3Ta IO3BOHOYHBIX >XUBOTHBIX. Pediexc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIEKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAS CUCTEMA YKUBOTHBIX M YEIOBEKA.
JKene3sl 3HIOKPUHHOM CUCTEMBI M X TOPMOHBL. J{elicTBrE TOpMOHOB. B3aumMocBA3b
HEPBHOW U SHIOKPUHHOM cucteM. ['unoranamo-runoduszapHas cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl ¥ cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucteMbl OpPraHoB IIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pactenuit», «KopHeBbie cuctemsl», «CTpoeHue credisy,
«CTpoeHue JHMCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEIET 4YeIOBEKay,
«IIumeBapurenpHas cucrtema», «KpoBeHocHass cucrtema», «JlpixarenpHas
cCUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MpImieyHas CUCTEMAY,
«BplaenurenbHasg CHCTEMa», «JHAOKPUHHAS CUCTEMA», «CTPOEHHE MBI,
«UmmyHurer»,  «KumeyHomonoctHele», «CxeMa  NUTaHUS  PACTECHUN,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX IKUBOTHBIX», «CTpOEHHE TUAPHIY,
«CTpoeHue 1uiaHapun», «BHyTpeHHEee CTpOeHHE 0XKIEeBOro uepBs», «HepBHas
cuctema pbeio», «HepBHas cucrema sArymku», «HepBHas ~— cuctema
npecMmblkaromuxca», «HepsHas  cucrema  nTuny, «HepBHas — cucrema
MIIeKoNUTaouux», «HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOMIpENnaparbl OAHOKIETOYHBIX
OpPraHW3MOB, MHKPOIIPENAPATHl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIIEKIUU



HACEKOMBIX, UTJIOKOXXHX, >KMBBIE JK3EMIUISIPbl KOMHATHBIX PACTEHHM, repOapuu
pacTeHUN pa3HbIX OTJAENIOB, BIIAXKHBIE IIpenaparbl JKUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM O€CIIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YellOBeKa,
o0opyaoBaHUE I JEMOHCTPALIMK IOYBEHHOI'O ¥ BO3AYIIHOTO MUTAaHUS PACTEHUH,
pacuieruieHrs Kpaxmalia U OenKoB Moj IeUCTBUEM (PePMEHTOB, OOOPYAOBAHUE JJIs
JEMOHCTPALMH OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTHU JETKUX, MEXaHU3Ma
JBIXaTENbHBIX ABUKEHUI, MOJEIN F'OJIOBHOI'O MO3ra Pa3jJu4HbIX )KUBOTHBIX.

JlaGoparopHast padora «3yueHue TkaHel pacTEHUI.

JlaGoparopHasi pabora «3yueHue TkaHel ;KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne opraHoB IIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHMe U pa3BUTHE OPTAaHU3MOB

@opMbI pa3MHOKEHHUS OpPraHuM3MoB: Oecrionoe (BKJtOuYas BEreTaTUBHOE) U
nojaoBoe. Buapl  Oecrosoro  pa3MHOXKEHMs:  I[IOYKOBAHME,  CIOPYJISALUS,
(parmeHTanys, KIOHUPOBAHHUE.

[TonoBoe pasmuoxeHue. IlomoBbie KIeTKH, WiIM TameTrhl. Meio3. Craauu
meno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. buonorndeckuii cmMpici
MeHo3a M IOJIOBOrO Iporecca. MeWo3 M €ero MeCcTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponsiueBoe passurue. ['amerorenes y uBOTHBIX. [1010BBIE JKENE3HI.
OO6pazoBaHue 1 pa3BUTHUE MOJOBBIX KieToK. CriepmaTorenes u oorene3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnonoTBOpeHrne U 3MOpPHOHAJIBHOE pa3BUTHE >KUBOTHBIX. (CrocoObl
OIJIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPUOJIOTUsl — HayKa
0 Pa3BUTHU OpPraHU3MOB. Mopghozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTIOCUL.
Konyenyus mopgoecenoe u moodenu mopgozenesa. Craaun >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoOGnenne. Tumbl  npoGrneHus.
Hemepmunuposannoe u HedepmunuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH JpOOJEHMST MIIEKONMMUTAIOMUX. 3apOJbIILIEBbIE JUCTKU
(ractpyssiiusi). 3akiiaJika OpraHOB M TKaHEW U3 3apO/IbIIIEBBIX JUCTKOB. B3aumHoe
BJIUSHUE YacTell pa3BUBAIOIIErOCs 3apojbllia (SMOpHOHAJIbHAS WHIYKLUSA).
3aknazKa IUIAHA CTPOCHMSI JKMBOTHOTO KaK  pe3ylbTaT HEpapXU4ECKUX
B3aMMOJAEHCTBUI TreHOB. BnusHue Ha 5MOpPHOHANbHOE pa3BUTUE Pa3IUYHBIX
(haKTOPOB OKPYKAIOIIEH CPEIIBI.

Poct m pasButue xuBOTHBIX. [locTamMOpuoHanbHbIA nepuox. Ilpsmoe u
HenpsiMoe pasButue. PaszButue ¢ meramMopdo3oM y OECIO3BOHOUHBIX U
NO3BOHOYHBIX >KMBOTHBIX. DBHONIOrM4yeckoe 3HAYEHHE MPSMOr0 M HENpsIMOro
pa3BUTHS, UX PACHpPOCTpPAHEHHE B mpupone. Tumbl pocra KUBOTHBIX. DakTOPHI
pEryisiuuu pocTa >KMBOTHBIX U 4yenoBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHSA



y )KMBOTHBIX U uesioBeka. [lepruopl oHToreHesa yenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOrMYECKHE MPOIIECCHI.

Pasmuoxenne u pasBurue pacreHuil. ['amerodur u cmopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuid. OOpa3zoBaHue Criop B npoiecce Meio3a. ['amerorenes
y pacrenuid. OIIOOTBOPEHUE U PA3BUTHUE PACTUTEIILHBIX OPraHU3MOB. J[BOMHOE
OIUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHNEe U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJsiiud OHTOIeHe3a Y PaCTEeHUM U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabmumpel 1 cxeMbl: «BererarmBHoe pa3MHOXKeHHE», «Tumbel Oecrooro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJaMHJAOMOHAIbI», «Pa3zMHOXKEHHE OHBIJICHBI»,
«Pa3MHOXeHUE TUAPBDY, «Meno3y, «XpoMocoMbl», «I'amerorenes», «CtpoeHue
SIMIEKJIETKU U criepMaTo3ousian, «OCHOBHbIE CTaguu OHTOreHesza», «lIpsmMoe u
HEMpsMoOe pa3BUTuE», «Pa3BuTHe MaWCKOro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymkn», «/IBOMHOE OILUIOAOTBOPEHHE Y UBETKOBBIX PACTEHUI,
«CTpoeHHe CeMSH ONHOAOJIBHBIX U JABYIAOJBHBIX pacTEHU», «/KU3HEHHBIN IUKII
MOPCKOM KanmycCThI», « KM3HEHHBIA LUK MXay, « KU3HEHHBIN HUKJI MAOPOTHUKAY,
«OKW3HEHHBIN UK COCHBD.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpEnaparbl SULEKIECTOK H
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «/3ydeHue cTpoeHHMS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpernaparax.

IIpakTuyeckas padora «BbIABIEHME MPU3HAKOB CXOJCTBA 3apOBILIECH
MTO3BOHOYHBIX JKUBOTHBIX ).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHS BBICIIUX
PaCTEHUI.

Tema 11. I'eneTMka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoOB

Hctopus craHoBIIeHUsI M pa3BUTUS TeHETUKHY Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusa, T. Moprana. Poib 0T€UE€CTBEHHBIX YYEHBIX B PA3BUTHUU T€HETHUKH.
Pa6ots H. K. Konwriosa, H. U. BaBunosa, A. H. benozepckoro, I'. J[. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIEC TEHETUUECKHUE MOHATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJjUleNibHbIC TEeHbI, ajJbTepHATHBHBIE IPHU3HAKH, JOMUHAHTHBIA M PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs! TUHUS, TUOPUIbI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METO/Bl  TCHETHKW: THOPUIONOTHYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdeMoHCcTpanuu



[Toptpersi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasuwioB, A. H. benoszepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToabl TeHETUKNY, «CXEeMbI CKPEIIUBaAHUS.

JlabopaTtopHass padora «J/Ipo3odmia Kak OOBEKT T'€HETUYECKUX
VICCIIEIOBAHUI .

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH
eAMHOo00pa3usi ruOpUIoB nepBoro nokosjaeHus. [Ipapuno goMmuHupoBanus. Bropoi
3aKOH Menzaenss — 3aKOH pacLICIUIeHUsl IpU3HaKkoB. LluTonormueckre OCHOBBI
MOHOTHOPUTHOTO CKpENIMBaHUs. [ MIOTe3a YUCTOTHI TaMeT.

AHanmsupyroniee ckpemubanue. [I[pomexyTouHbIl XapakTep HacleOBaHHUs.
Pacmieruienrie npu3HaKoB MIPU HETIOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HaCJIe0BaHUs NPU3HAKOB. [{uToNOrnueckre OCHOBbI AUTHOPUIHOTO CKPEITUBAHMUSL.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEOBAaHUE T€HOB, HApYUIEHHWE CLEIUICHHUS MEXAY TeHaMU. XPOMOCOMHAs
TE€OpUsl HACIEACTBEHHOCTH.

I'eneTnka mona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIECHUSA NOJIA. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHnlii M rereporaMmeTHbi mon. ['eHeTmyeckas
CTPYKTYypa MOJOBbIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucremMa. [lnenorponus — MHOXKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIN aiyienu3M. B3anMOJIENCTBUE HEAUIEIbHBIX TI'€HOB.
KommiiementaprnocTs. Onucras. [lonumepus.

['eHeTMYECKMI1 KOHTPOJIb Pa3BUTHS PACTEHHI, dKUBOTHBIX U YEJIOBEKA, A TAKXKE
(U3HOTOTHYECKUX  TPOIIECCOB, TOBEACHUS ¥  KOTHUTHBHBIX  (DYHKITUH.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJIEUCTBUS «XO35IMH
— Tapa3uT» U «XO3AUH — MHUKpoOHOM». ['eHeTMueckue acheKThl KOHTPOJ U
U3MEHEHMsI HaCJIeICTBEHHON NH(OpMAIMHU B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

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

Tabmunpl u cxemsl: «IlepBoiii 1 BTOpOit 3akoHBI Menaens», « TpeTuii 3akoH
MeHnnens», «AHanu3upyrollee CcKpeluBaHue», «HenomHoe AOMUHUpPOBaHHUEY,
«CrierieHHOE HACJIeIOBaHWE TPU3HAKOB Yy npo30odmibl», «[eHeTuka Tmoiay,
«Kapuorun uenoBeka», «Kapuotun npozoduibly, «Kapuotnnm OTHLBD,
«MHOXECTBEHHBIN aJUIeIN3M», «B3auMoIeiCTBUE TEHOB.

OO6opynoBanue: MOAENb MJs JEMOHCTpAIlMUd 3aKOHOB €IWHOOOpasus
TUOPUIIOB TIEPBOTO TIOKOJICHWS U PACIICIUICHUS TMPU3HAKOB, MOJAENb IS
JEMOHCTpAllMA 3aKOHA HE3aBHCHMOIO HACJIEAOBAaHUsS NPU3HAKOB, MOJEIb IS



JIEMOHCTpAallMM CIIEIJIEHHOrO HACJIEJ0BAHUs IPU3HAKOB, CBETOBOM MMKPOCKOI,
MUKponpenapar: «J{po3odumnar.

IIpakTnueckas padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEILIUBaHUA Y APO30(PUITBI».

IIpakTnueckass  padora  «/3ydyeHue  pe3ynpTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30DUITBI.

Tema 13. 3aKkoHOMEpPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHoTHMna W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3meHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE MPU3HAKU. Buasl
V3MEHUYHMBOCTH: HEHACIICICTBEHHASI U HACJICACTBEHHAS.

Monudukanonnas HW3MEHYMBOCTh. Poib cpenbl B (OpMHUPOBAHUU
MOIU(PUKALIMOHHON M3MeHuMBocTH. HopMa peakiuu npusHaka. BapuanmoHHBIN
pan u BapuarnmoHHasi kpuBas (B. Woranncen). CpoiicTBa MOAu(HUKAIIMOHHON
U3MEHYUBOCTH.

I'enoTunuyeckas n3MeHUUBOCTh. CBOWMCTBA T€HOTUIIMYECKON U3MEHUHUBOCTH.
Bupl reHOTUITHYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KoMOuHaTuBHasT HM3MEHUYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON NU3MEHYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYUBOCTH B CO3TaHUU
TEHETUYECKOro pazHoo0pa3usi B Mpeiesiax 0JIHOr0 BUA.

MyrtauroHHass W3MEHUYMBOCTb. BuIbl MyTaluui: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUMPOBAaHHbIE MyTauud. SaepHele U
nuTOIUIa3MaTuiYeckue mytanuu. CoMaTU4YecKHe M MOoJIOoBble MyTauu. [IpuyunHb
BO3HMKHOBEHUs MyTauuil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TpoIecca. 3aKOH TOMOJIOTMYECKHUX PSJIOB B
HacieacTBeHHoM m3MmenuuBoctu (H.M. BaBuiioB). BHesjepHas M3MeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 3INULEHOMUKA, PpOJb ONUSEHEMUYECKUX (HaKmopos 6
Hacne0068aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMOS.

JdemoHcTpanumn

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBuiios.

Tabmumpt u  cxeMbl: «Buasl u3MeHuMBOCTHY», «MonudukarmoHHas
U3MEHYUBOCTHY, «KomOuHaTuBHas U3MEHYUBOCTHY, «Meio3y,
«OmnonporBopeHuey, «I'eHernueckue 3a00JeBaHus YeloBeKay, «BUbl MmyTanuii».

OO6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIUIIPbl KOMHATHBIX PACTEHMUIA,
pucyHku ((poTtorpadum) )KUBOTHBIX C PAa3IMYHBIMHA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON HW3MEHYMBOCTU. [locTpoeHue BapHaIlMOHHOTO psAla |
BAPHUALMOHHOW KPUBOW».



IIpakTnyeckas padora «Myrtamuu y JjApo3oduiabl (HA TOTOBBIX
MUKpONpenaparax).

Tema 14. I'eHeTnka 4esioBeKka

Kapuornn dyenoseka. MexnyHapoaHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  Meroabsl  M3ydeHUsT TEHETHMKHM  YEJIOBEKa: T'€HEaJOrMyecKui,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOE ONpENEIICHUE IeHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHHUE, B TOM YHUCJE C MOMOLIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00JieBaHUs YellOoBeKa. [ eHHbIE U XpPOMOCOMHBIE
0one3Hu uyenoBeka. bonesHu ¢ HaAcIEeNCTBEHHOW NPEapacloiOKEHHOCTHIO.
3HaueHUuEe MEIUIIMHCKON T€HETUKH B MPEIOTBPAIICHUH U JIEYEHUU F'€HETHUYECKUX
3a0oneBaHui 4yenoBeka. MeauKO-reHeTUYecKoe KOHCYJbTHpoBaHue. CTBOIOBbBIE
kJIeTKU. [[oHATHE «TE€HETHYECKOro rpys3a». DTUYECKHE ACIEKThl UCCIIEIOBAHUMI B
00J1aCTH peJaKTUPOBAHHUS T€HOMA M CTBOJIOBBIX KJIETOK.

['enernueckue (akTOppl TOBBINICHHONW UYYBCTBUTEIBHOCTH YENIOBEKA K
(u3HUEeCKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKPY’Karolleil cpenbl. I'eHeTnyeckas
IIPEAPACTON0KEHHOCTD YEIOBEKA K MATOJIOTUSIM.

JdemoHcTpanuu

Tabmuipl u cxembl: «Kapuotun yenoBekay, «MeToabl U3YyUEHUS TC€HETUKU
yesoBekay, «I eHernueckue 3a001€BaHUs YEIOBEKa.

IIpakTHuyeckas padora «CoCTaBICHHE U aHAIN3 POJTOCIOBHON».

Tema 15. Cenrekunsi OpranusMoB

JlomecTukanus U ceJIeKIus. 3apOXKIECHUE CENEKIINN U JOMECTUKALIMU. Y YEHHE
H. U. BaBunoBa o lleHTpax NOpOUCXOXKIAEHUS M MHOrooOpasus KyJIbTYPHBIX
pacrenuii. Poib cenexkunu B CO31aHUM COPTOB PACTEHUM U OPOJ KUBOTHBIX. CopT,
nopoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACJIEACTBEHHOW U3MEHUUBOCTH
H. 1. BaBuiioBa, ero 3HaueHue 1)1l CETEKIIMOHHON paOoTHhl.

Metoasl ceneKkMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM H
VWHIVBUYaJbHbIN. Otanbl  KOMOWHALIMOHHOM  CEJIEKIIHH. UcnsiTanue
OpOU3BOAMUTENEH MO MOTOMCTBY. OTOOpP MO T'€HOTHUIy C IOMOUIBIO OLEHKH
(eHoTHIAa MOTOMCTBA U OTOOP IO T€HOTUNY ¢ nomolbio aHanusa J[HK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIEKIUOHHOM  paloThl.
PannanmoHHblil 1 XUMHUYECKUN MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTYpPHBIX
¢opm opranuzmoB. lcnonp3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS U METO/OB
pexomOuHaHTHBIX JIHK 17151 momydeHus: ncXoIHOro MaTepuaiia Juisl CEEeKIUH.

[Tonyuenune MOJINTUIOUIOB. BnyrpuBunoBas rubpunu3ams.
bnuskoponcTBeHHOe  cKpemiuMBaHMe, wiM  MHOpuauHr.  HepoactBeHHoe
CKpellluBaHue, Win ayrOpuauHr. ['erepo3uc U ero npuyuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtmanénHas ruOpuauzauus. [Ipeogonenue Oecruiogus



MEXBHUOBBIX THOPUIOB. JJOCTHMKEHUS CENEeKIIMU PACTEHUIN U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHHE U U3yYEHUE N'EHETUYECKHUX PECYPCOB KYJIBTYPHBIX PACTEHUI U UX
JUKHUX pOIAYEH JUIsl CO3JaHUsl HOBBIX COPTOB U THOPHUIOB CEJIbCKOXO03AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanenue u YnpaeileHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX  JHCUBOMHBIX 8 UYelsax YIVYULeHUs
CYWecmeyiomux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 6 MOM HUcCle C
NpUMEHEHUEM COBPEMEHHBIX MemMOo008 HAYUHbIX UCCIe008aAHUlL, Nepedo8blx uoeu u
NepCneKmuBHbIX MexXHOA02UM.

JdemMoHcTpanuu

[Toptpersr: H. U. Baunos, . B. Muuypun, I'. /1. Kapneuenko, II. II.
Jlykpsnenko, b. JI. Acraypos, H. bopinoyr, /I. K. benses.

Tabnuuel u cxembl: «L{eHTPBI MPOUCXOKACHUS U MHOT'000PA3uUsi KYJIbTYpPHBIX
pacTeHuit», «3aKOH TOMOJOTHMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHUHUBOCTH,
«Mertogpl cenekuuny, «OtnanéHHas ruopuauzanusy, «MyTtareHes.

JlabopaTopHas padora «3ydeHue COpTOB KyJbTYPHBIX PACTEHUU U MOPOJ
JOMAITHUX KUBOTHBIX.

JlaGopaTopHasi padora «3ydeHue METOIOB CEIEKIIUU PACTECHUM.

IIpakTuyeckas padora «[IpuBnBKa pacTeHHI».

Ikckypeusi «OCHOBHBIE METOAbl M JOCTHKEHUS CENEKIMM pPACTEHUUA H
YKUBOTHBIX (Ha CENEKIMOHHYIO CTaHILIMIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AHUCTBO, B JIaOOPaTOPHIO
arpOyHHBEPCUTETA WU HAYYHOI'O LIEHTPA)».

Tema 16. BUoTeXHOJI0TUS U CHHTETHYECKAsA OMOJIOTHSA

OOBEKThI, UCHOJB3yEeMble B OMOTEXHOJIOTMH, — KIJIETOYHbIE W TKaHEBbIE
KYJIbTYpHI, MHUKPOOPTaHU3MBI, 1754 XapaKTepUCTHKA. TpanuuroHHas
OMOTEXHONIOTHA:  XJIEOOMEUeHHE, TMONYYCHHE KHCIOMOJOYHBIX  MPOAYKTOB,
BUHOAenue. MukpoOuonornueckuid cuHTe3. OOBEKTBI MHUKPOOHOIOTMYECKUX
TexHojorui. [IpousBoacTBo Genka, aMUHOKUCIOT U BUTAMUHOB.

CozntaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHHS U
KOHCTPYHUPOBAHUSI TEHOMOB C LIEJIBIO MOJIYYEHUSI OPraHU3MOB U MX KOMITIOHEHTOB,
CoJlepKalllX HE BCTPEUaOIIUeCs B IPUPOie OMOCUHTETHUECKHUE MYTH.

Knerounas unxkeHepus. MeTonbl KyJbTyphl KJIETOK U TKAHEH pacTEHUd MU
KUBOTHbIX. KpuoOGanku. Comaruyeckas THOpuAM3AIUS U COMATHYECKUU
sMOpuorene3. lcnonb3oBaHUE TramiougoB B CEIEKUUM pacTeHui. [lonyuenue
MOHOKIIOHAbHBIX anmumei. Hcnonvszosanue MOHOKIOHANbHBIX U NOAUKTOHATLHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PekoHCTpyKius
AWLIEKJIETOK U KIOHUPOBAaHHUE XUBOTHBIX. METO TPaHCIUIAHTALMU AJIEp KIETOK.



Texnonozuu 0300posieHus, KyIbmusupo8aHus U MUKPOKIOHAIbHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass U TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 TIe€Ha U
koHcTpyupoBanue pekomonHanTHbIXx JIHK. Cosoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUS U ITEPCIIEKTUBBI XPOMOCOMHOM M T€HHOW MHKEHEPUU. DKOJIOTHUECKUE
U 3TUYeCKHUe NMpoOIeMbl TeHHON HHKEHEPUH.

Menumnuackue Ouotexnonoruu. [loctrenomuas nudposas meaumnuHa. [11[P-
JIUArHOCTUKA. MeTaOoJIOMHBII aHanu3, TeHOLUEHTPUYECKUH aHalu3 MpoTeoma
YEJIOBEKA IS OLIEHKH COCTOSIHUSL €ro 370poBbs. Mcmonb30BaHME CTBOJOBBIX
kiaerok. TaprerHas Tepanus paka. 3D-OuommkeHepuss mns  pa3paboTKu
(yHIaMEHTATbHBIX OCHOB MEIUIMHCKUX TEXHOJOTMM, CO3JaHUs KOMIUIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TPEXMEPHOro OMOmpUHTUHTA U ckaddosauHra
JUIS pelIeHUs 3a]1a4 ePCOHAIN3NPOBAHHON MEIULIMHEI.

Co3naHne BEKTOPHBIX BaKIMH C LENbI0 00ecredeHuss KOMOMHHPOBAHHOMN
3amuThl OT Bo3Oymuteneir OPBU, ycTaHoBieHHE MOJEKYJISAPHBIX MEXaHHU3MOB
¢ynkunonuposanust PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO ONACHBIE
3a00J1€BaHUs YETIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxemsl: «/Crnonb30BaHUE MUKPOOPTraHW3MOB B MPOMBIIIIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHKeHeEpUs», «I €eHHass HHXKEHEPUS».

JlaGopaTopnas padora «/3ydyeHne o0bEKTOB OMOTEXHOIOTUN .

IpakTueckas padora «llonyyeHre MOJTOYHOKUCITBIX TPOLYKTOBY.

JKeKypcusi «bHOTEXHONOrMs — Ba)KHEWIIAsT IPOU3BOAMTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3ZBOICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIIHMOHHBIX NPEACTABJICHUN B
OnoJioruu

OpomonmonHas Teopust Y. JlapBuna. IIpeanochbliku BO3HUKHOBEHHUS
napBuHHA3MA. JKU3Hb U Hay4yHas aearenbHocTh Y. JlapBuHa.

JIB>ky1ue cuibl 3BostoiMu BuaoB 1o Y. JlapBuny (BbICOKasi HHTCHCUBHOCTD
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEJICTBEHHAas M3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoit Teopun s3Bomouun (CTI). HelTpanpHas
teopus HBomtouuu. CoBpeMeHHas HBOJIOIMOHHAS  OWoNorusl. 3HayeHue
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpanuu



[Toptpersi: Apucrtorens, K. JIunnen, K. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepukos, W. 1. lImansraysen, k. Xonaeitn, . K.
benses.

Tabmuupe! u cxemsl: «Cuctema xuBoi npupoasl (o K. JInnuer)», «Jlectauna
KUBBIX cyiiecTB (o Jlamapky)», «Mexanuzm HopMUPOBAHUS PUCTIOCOOTEHUHN Y
pacTeHuit u *kUBOTHBIX (10 Jlamapky)», «KapTta-cxema mapiipyra mytemniectBus Y.
Hapsunay, «Haxogxku Y. [lapBuna», «Dopmbl OOpbObI 3a CYIECTBOBAHHE,
«[Toponpr romy6ei», «MHoroodpasue KyJabTypHbIX (opM KamycTb», «Ilopozs
JIOMAIIIHUX >KUBOTHBIX», «Cxema o0pa3oBaHus HOBbIX BHJIOB (mo Y. JlapBuHYy)»,
«CxemMa COOTHOUIEHUS MABWXKYIIMX CHJI 3BOMIOLMHNY», «OCHOBHBIE IIOJOKECHHS
CUHTETUYECKON TEOPUH IBOJIOLIHI.

Tema 2. MUKpP03BOIIOLHA U €€ pe3yJIbTATHI

[Tonmynsiuus Kak slI€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLICHKM TEHETUYECKOro pa3HOoOoOpasus U CTPYKTyphl mnomynsinuil. M3meHenue
reHo(oH/a TOMyJNAIMHA KaK »3JIEMEHTapHOE OHBOJIOLMOHHOE SBJICHHE. 3aKOH
reHetTuueckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (AKTOPbl (IBIKYIIME CHUJIbI) SBOJIONUU. MyTallMOHHBIHI
nporiecc. KomOunatuBHas wu3MeHunBOCTh. /[lpeiid reHOB — ciydaiiHbie
HEHAIPaBJIEHHbIE U3MEHEHHSI YAaCTOT aJljiesield B monyasauusax. J((eKT ocHoBaTemsl.
Opgexm oOymuvinounozo eopaviuka. CHUdMCEHUE 2eHemudecKo20 pazHooopasus:
npuuunsl u creocmsus. llposenenue s¢pgpexma opeiigha eeno6 6 6OIbUUX U MATBIX

NONYAAYUSAX. Murpanuu. N3orsimus MO YIS LIV : reorpaduieckas
(mpocTpaHCTBEHHAs), Onosioruyeckas (penpoyKTUBHAs).
EctecTBeHHbIi 0TOOp — HampaBisomuid  Qaktop sBomonuu. DopMel

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIM
(mm3pynTuBHbIi). [lomoBoit or6op. BO3HUKHOBEHHE M IBOJIOIMUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOIeHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLUU.
Bo3nukHOBeHUE NpUcnoco0IeHui y opranu3MoB. ApoMop(}o3bl ¥ uANOoaIanTaluu.
[Tpumeps! TprcocOOJIeHNIA Y OPTaHU3MOB: MOP(hOIOTHYECKHE, GU3UOTIOTHIECKHE,
Oumoxumuyeckue, mnopeAeHUYeCKHe. OTHOCUTEIBHOCTh  MPUCTOCOOJIEHHOCTH
OpraHHU3MOB.

Bun, ero xpurepum u crTpykrypa. BumooOpazoBaHue Kak pe3yJibTar
MUKpO3BOMOIMH. M3omsanust — kimoueBod ¢akTtop BumoodOpazoBanus. [lytu u
CIocoObI BUJI000pa30BaHUsA: aJJIONaTPUIECKOE (reorpaduueckoe),
CUMITATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE»  (TTOJIUILTOMAN3AIuS,
rubpuauzanus). JJIMTeTbHOCTh YBOIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Posnb 3BOTIOIMOHHOM OMOJIOrUH B pa3paboTKe HAyYHbIX METOAOB COXPaHEHHUS
O6uopazHooOpasusi. MHUKPOIBOIIONMS M KOIBOJIOLMS IMAPA3UTOB M HX XO3SEB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUYUBOCTU K AHTHOMOTUKAM U CITIOCOOBI OOPHOBI €
HEW.

JdemoHcTpanuu

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

Tabmuiet 1 cxembl: «MyTanmoHHasT HM3MEHYUBOCTHY, «llomynsironnas
CTpPYKTypa BUaa», «CxeMma mposiBaeHus: 3akoHa Xapau—BalinOepray, «JBuxyiue
CWJIBl HBOJIIOIUUY, «IDKOJIOTHMUYECKass M30JSIUs MOMYJsALUUA CeBaHCKOM (openny,
«I"eorpaduyeckas U30JISIUS JTUCTBEHHUIIBI CHOMPCKON U JIMCTBEHHUIIBI TAYPCKOM»,
«[TonmynsiIMOHHBIE BOJHBI YHCIEHHOCTH XMUIIHHUKOB U KEpTB», «Cxema NeHCTBHUS
€CTECTBEHHOT 0 0TOOpay, «@opMbl 00pHOBI 3a cyliecTBOBaHUEY, «HIyCTpHUaIbHBIHI
MenaHu3m»,  «KuBble  Hckomaemsbie»,  «IIOKpOBHUTENBCTBEHHAass  OKpacka
XKUBOTHBIX», «[Ipenynpexnaromas oOKpacka 3KHBOTHBIX», «Duznonorunueckue
agantaiuny, «lIpucnocOONIEHHOCTh OpPraHu3MOB M €€ OTHOCHTEIBHOCTHY,
«Kpurepuu Buna», «Buapl-nBoiHuKn», «CTpyKTypa Buaa B Npupoie», «Crnocoosl
BUI000pa3oBaHus», «I eorpaduueckoe B11000pa30BaHue TPEX BUOB JIaH bIIICH,
«DQKOJIOrnYecKkoe BUA000pa3oBaHUe BUAOB CHHHUL», «[lomurionasl pacTeHuid»,
«KanycTHO-peneunbiil THOpUI.

OO6opynoBaHue: repOapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, dydena NTUIl U
3BEpeil ¢ MpUMEPAMH Pa3IMYHBIX IPUCITIOCOOICHU, Yydesa NTHI] U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHud ONU3KUX BHJIOB, OOPA30BABIIUXCS Pa3IUYHBIMU
crnocobamu.

JladbopaTopHasi paboTa «BrIsiBIeHHE U3MEHUUBOCTH Y 0COOEH OJTHOT'O BUJIaY.

JlabopatopHnas padora «lIpucrnocoOnaeHus opraHU3MOB U X OTHOCUTEJIbHAS
11e71eC000Pa3HOCTh .

JlaGopaTtopnas pabdora «CpaBHEHHE BHUAOB 1O MOP(HOIOTHYECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBo/iouus 1 eé pe3yjabTarbl

Meroael wu3ydeHMs MakpodBomooumu. llaneoHTronmornmueckue  METOZBI
uzydeHus: dBomouuu. IlepexogHeie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHHU3MOB.

buoreorpadguueckue meroasl u3ydeHus sBomtonuu. CpaBHeHue (Gropsl H
(dayHbl MaTepuKOB M OCTpoBOB. buoreorpaduyeckue obmactu 3emnu. Bunbl-
SHAEMUKHU U PEIIUKTHI.

OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(OIOTUYECKUE METObI M3Yy4YECHUS
BONIIOLMHU. ['€HeTMYecKue MEXaHU3MBbl 3BOJIOLMM OHTOI€HE3a W IOSIBICHUS
SBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHUE,



OMOXMMHUYECKUE U MAaTEMAaTUUECKHUE METO/IbI U3YUEHHS dBOJIOIUHU. [ OMOIOTUUHbIE
redbl. COBpEMEHHBIE METO/IbI ITOCTPOCHUS (PUIIOT€HETUUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U SBOJIOLIMS TEHOMOB.

OOuue 3aKOHOMEPHOCTH (MpaBuiia) 3BOMONUU. [Ipunyun cmenvl QyHKYUl.
HeoGpaTtumocTs 3Bomtonnu. AnanTuBHas pajauanus. HepaBHOMEpPHOCTh TEMIIOB
SBOJIOLIHH.

JdeMoHCcTpanuu

[Toptpersi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, 3. ['ekkens.

Tabmuupl 1 cxembl: «DuUIOreHeTUUEeCKUl psii JoMaIn», «APXEONTEPUKCY,
«3Bepo3yObie  smepbl»,  «Creromedanb»y,  «Punnodurery,  «CemMeHHBIE
nanopoTHUKN», «buoreorpadudeckue 30HBI 3emiun», «Jlpeli KOHTUHEHTOBY,
«Penukthly, «HavanbHble cTagud SMOPUOHATLHOIO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHbIE W AaHAJOTHYHbIE OpraHe», «PyIuMeHThI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OphI 4YEIOBEKAa M IIWMIIaH3e», «lIaBHBIC
HaIpaBJICHUsI BOMIOIUNY, «OO0IIME 3aKOHOMEPHOCTH 3BOJIIOIIUN.

OOGopynoBaHue: KOJJIEGKIIMU, TrepOapuu, MYJISKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE )KU3HA HA 3eMJie

Hayuynpie rumore3sl NPOUCXOXKICHUS KU3HM Ha 3emiie. AOUOreHe3 W
naHcriepmusi. JloHaydHbie TpeCTaBICHUS O 3apPOXKIECHUU KU3HU (KpEarmoOHU3M).
['mnoTte3a NOCTOAHHOTO CaMO3apOKICHUS )KU3HH U €€ onpoBep>keHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. IIporcxoxaeHue sXxM3HU U aCTPOOHOTIOTHsl.

OcHOBHBIE JTalbl HEOPraHUYECKOU ABOJIIOLUU. [lmanerapHas
(reosoruueckasi) HSBOJIONMS. XUMHUYECKas OJBOMIOLUMA. AOHUOT€HHBIA CHHTE3
opraHuyeckux BemniectB U3 Heopranuueckux. OmeiTr C. Mumnepa u I'. HOpm.
O6pazoBanue nonumepoB u3 MmoHomepoB. KoanepBarnas runore3a A. N. Onapuna,
runore3a nepBuyHoro OynboHa JIx. XonjelHa, reHeTrudeckas rumoreza [
Ménnepa. Pubosumer (T. Yek) um rumoreza «mvupa PHK» V. T'mnbepra.
dopmMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Ncropus 3emun m MmeToibl €€ n3ydeHus. MckonaeMple OpraHu4eCKUe OCTATKU.
I'eoxpononioruss u e€ Meroabl. OTHOCHUTENbHAs W AOCOJIOTHAsE T€OXPOHOIOTHS.
['eoxpoHoIOruuecKas mKaja: 30Hbl, 3pbl, HEPUOJbI, STOXU.

HauvanbsHbie sTanel opranndeckor »sBoiarouuu. [logBiaeHne u 3BOIOLUA
NEPBbIX KIETOK. DBOJIOIMUS MeTabonru3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.



[Tpoucxoxienne 3ykapuoT (CUMOUOreHe3). JBONIOIMOHHOE IPOUCXOXKIEHUE
BUpPYCOB. IIponcxoxneHue MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ 3Talbl ABOJIOLIMM BBICHIMX pacTeHuil. OCHOBHBIE apoMopdo3b
pacreHui. Bpixox pacrenus Ha cymy. IlosBieHue CIOpPOBBIX pAacTEHUU W
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. I[IpoucxoxaeHue BETKOBBIX
pacTeHUMN.

OcCHOBHBIE€ 3Tanbl SBOJIONHUHU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOpnoBbIe KUBOTHBIE. JKU3Hb B BO/E. DBOJIOIMUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuduit u pentwiumii. [IporcxoxneHne MICKONUTAIONUX U
ntul. [lpunnun kmroyeBoro apomop@dosa. OcBoeHue O€CNO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

Pazutne xu3Hu Ha 3emie MO »paM U IEepUoAaM: apxel, MPOTEPO30il,
najaeo30M, Me3030i, kaliHo30i. OO0I11as XapaKTEpUCTUKA KIMMaTa U F€0JIOrMYEeCKUX
npoueccoB. [losBaeHue U pacuBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa3zoBaHUE:
€ro yclIOBHUs U BIIMSIHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BbIMUPaHUSI — 3KOJIOTMYECKUE KPU3UCHI ITpouuioro. llpuunHsel u
CJIENCTBUS MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM IKOJIOTMYECKUH KPHU3HC, €T0
ocobennoctu. [Ipobnema coxpaneHus: 6uopazHooOpasust Ha 3emJie.

CoBpemeHHasi cucreMa opraHudeckoro mupa. [IpuHiumnel kinaccudukayuu
opranu3MoB. OCHOBHbIE CHCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpr n cxeMbl: «Cxema ombita @, Penny», «Cxema onpita JI. ITactepa mo
U3YUYEHHIO CaMO3apOXKJIEHHs Xu3HW», «Cxema ombita C. Mwumiepa, I'. Opm»,
«JTampl  HEOPraHWYECKOW  JBOMOLUM»,  «['€OXpOHOJIOrMYECKass  IIKauay,
«HauanpHble 3Tanbl OpraHUYecKo 3BOIIONUNY, «CxeMa 00pa30BaHUS IYKApPHOT
nyTéM cuMmOuorenesa», «Cucrema KUBOW mpupoabl», «CTpoeHUE BUPYCA,
«Apomopo3bl  pacteHuid», «PuHHOQUTH), «OIHOKIETOYHBIE BOIOPOCIH,
«MHorokierounsle Bopopociamy», «Mxwm», «lanmopoTHukn», <« 0N0CEMEHHBIE
pactenus», «Opranbl HUBETKOBBIX paCTEHUI», «CXema pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(do3sl KUBOTHBIXY, «[IpocTeitmmey, «Kumedanomnonoctaeie», «Ilmockue
yepBuy», «HUnenucronoruey», «PviOb», «3eMHOBOMHBIE», «lIpecMbIkaronuecs,
«Itnusy, «Miekonuraromuey, «Pa3Burue xKu3HU B apXenuckon spey», «Pa3surue
KA3HA B IPOTEPO3OUCKOU 3pey», «Pa3BuUTHE KU3HU B MAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pey», «Pa3BuTHe )XU3HU B KAaWHO30MCKOM 3pen,
«CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUpPay.



OO6opynoBanue: repOapuuM pacTeHU pa3JIUYHBIX OTAEIOB, KOJUIEKIUU
HACEKOMBIX, BJIQXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHX, CKEJIEThl MO3BOHOYHBIX dKUBOTHBIX, Uy4€elia IITULL U 3BEPE, KOJJIEKIIUU
OKaMEHEJIOCTEe, TMOJIE3HBIX MCKOIMAEMbIX, MYJSIKU OPraHUYEeCKUX OCTaTKOB
OpPraHU3MOB.

BupryanbHas nabopatopHasi padora «MoaenupoBanue onbIToB Musinepa—
IOpu 1o u3ydueHunto abMOreHHOro CHHTE3a OPraHUYECKUX COSMHEHNI B IEPBUYHOM
atMocdepe».

JlaGoparopHasi pabdora «/I3ydyeHHMEe M ONHCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnuyeckas padora «l3yueHne OCOOEHHOCTEH CTpOEHUS pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJI0BEKa — AaHTPOIOI eHe3

Paznens! u 3anaun anTpononorud. MeToapl aHTPOIIOIOTHH.

CraHoBi€HUE TIPEACTABICHUIN O TMPOMCXOXKICHUM 4YENOBEKa. PenuruosHsie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

CxoxncTBO yenoBeka ¢ KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JI0r0-0MOXUMHUYECKHE,
noBegeHueckue. OTanums 4eloBeKa OT KUBOTHBIX. [IpsMOX0XIeHue U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOrO MO3ra M BTOPOM CUTHAIBHOU
CUCTEMBL.

JBrxyire cuibl (PakTopbl) aHTPOIIOreHe3a: OMOJIOrMYeCcKue, COlMaIbHbIC.
CooTtHolieHrne OMOIOTHYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOIIOTeHe3a. PaHHHME uenoBEKOOOpa3HbIE 00E3bsHbBI
(MPOKOHCYJIBI) U paHHUE MOHTUJIBI — OOIIKE MPEIKU YET0BEKOOOPa3HbIX 00€3bsH U
JM0JIel. ABCTPAJONMUTEKH — ABYHOTHE NMPEAKHU JItoAe. YeloBek yMenbli, MepBbIe
W3TOTOBIIEHUA OPYAUM Tpyaa. YenoBek NMpsSAMOXOIAIINN U IEPBBIA BBIXOT JIOIEH 32
npenensl Adpuku. Yenosek reinenb0eprekuil — o0l npegok HeaH 1epTaIbCKOro
YEJIOBEKAa M YEJIOBEKAa pa3yMHOro. YemoBEeK HEaHIEpPTaJbCKUW Kak BUJ JIIOJEH
XOJIOAHOTO KinMMarta. YeloBeK pa3yMHbI COBPEMEHHOI'O THIIA, JECHUCOBCKUM
YeIIOBeK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuxu. [lameorenernka u
I1aJIEOr€HOMMKA.

DBOJIOLUST COBPEMEHHOTO 4elnoBeKa. EcTecTBeHHBbI OTOOp B MOIMYJISIUSIX
yenoBeka. MyTanMoHHBIN Tiporiecc U moiaumMopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpaius U «3QQPEeKT OCHOBATENS» B MOIMYJISIUSIX COBPEMEHHOTO
YEJIOBEKA.



Uenoseueckue pacel. [loHsatue o pace. bonbline pachl: €BpoIeouaHast
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBAaTOpHAIbHAs]),  MOHTOJOHUIHAS
(a3uarcko-amepuKaHcKkas). Bpems W myTu pacceleHHsl 4YelloBeKa IO IUIaHETE.
EnuacTtBOo  yenoBewecknx  pac. HayuHas  HECOCTOATENBHOCTH  pacu3Mma.
[Iprcnoco6eHHOCTh YeoBEeKa K pa3HbIM  YCJIOBHUSIM OKPYXKalOIIEW Cpejbl.
Bnusnue reorpadudeckoit cpessl U Aperida reHoB Ha MOPQPOTOTHUIO U (PU3NOIIOTHIO
YEJI0BEKa.

MexaucuuiinHapHable  MeToabl B Qusnueckoil  (OMOIOrHYECKO)
AHTPOIOJIOTUHU.  DBOJIIOLIMOHHAS ~ AHTPONOJIOTUST M TAJE€OAHTPOIOJIOTUs
YEJIOBEYECKUX MNOMYJIAui. broconuanbHble MCCIENOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KOIBOTIOMUH OUOIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanumn

[Toprpertser: Y. dapBun, JI. JIuku, A. S. Poruackui, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTObI aHTPOTIOIOTUNY, «[ OJIOBHOW MO3I UEIOBEKaY,
«HenoBekooOpa3Hbie 00€3bsiHBIY, «CKeleT 4YeloBeKa M CKEJET IITUMITaH3e,
«PynMMEHTHI U aTaBU3MBI», «JIBUXKYIIUE CUITBI aHTPONOT€HE3ay, « IBOJIIOIMOHHOE
IpPEBO  YENOBEKay», <«ABcCTpajionuTek», «YenoBek  ymenslil», «YenoBek
MPAMOXOIAIIMNNY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl SBOIIOLMU YETOBEKa», «Pachl UemoBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TMpeAMETOB  MaTepualibHOM
KYJIbTYpbl TIPEAKOB 4YeENIOBeKa, penpoaykuwu (dororpaduu) KapTuH C
MUGDOJIOTUIECKUMUA U OUOJEHCKUMU CIOKETaMU TPOUCXOXKJICHUS 4YeJIOBEKa,
dboTorpadun HaX0IOK MCKOMAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YeloBeKa, MOJICIb
yeperna 4elnoBeKa 1 yepera NMMITaH3€, MOJIeNIb KUCTH YE€JIOBEKAa U KUCTH IIIMMITaH3E,
MOJIEJIM TOPCa MPEIKOB YETOBEKa.

JladopaTopHasi padora «l3yueHne ocoOeHHOCTEH CTpPOCHHUS CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM).

IIpakTuyeckas padora «3yueHue SKOJOTMUECKUX aanTaluid YEI0BEKa.

Tema 6. JkoJjiorusi — HayKa O B3aUMOOTHOIUICHHUSAX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxneHue u pazButhe skonoruu B Tpynax A. 'ymOonbara, K. @. Pynee, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. Cykauésa. Paznensl u 3amaun
sKoJ0ruu. CBs3b KOJIOTUU C APYTUMHU HayKaMHU.

Meroasl skonoruu. lloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B JIKOJOTHH:
OpUpOAHbIE UM JlabopaTopHble. MoAenupoBaHWEe B HKOJIOTMM. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, perHOHATBHBIN 1 TJI00aTbHBIN.

3HaueHUEe DOKOJOTMYECKUX 3HAHWUW i1  YeJOBEeKa. KOJIOTMYECKOe
MHPOBO33PEHUE KaK OCHOBA CBSI3€W 4YeloBe4ecTBa ¢ mpupoaor. @opmupoBaHue
AKOJIOTUYECKOM KYJIbTYPbI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUSI.



JemoHcTpanumn

[Toptpetsi: A. I'ym6onpar, K. @. Pynbe, H. A. CeBepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmumel 1 cxembl: «Pa3gensl skomorumy», «Metoanl skoiorum», «Cxema
MOHUTOPHHTA OKPYXKAOIIEN CpENbD».

JlaGopaTopHasi pabora «3yueHne METO/I0B AKOJIOTUYECKHUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl u cpeaa oOMTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH X aencTBus. Knaccudpukarms
AKOJIOTHYECKUX (DaKTOpPOB: aOUOTUYECKHE, OMOTHYECKHUE, aHTpororeHHsie. O0mme
3aKOHOMEPHOCTH ACHCTBUS dKojormueckux Qakropon. [IpaBwno muanmyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOUOHTHBIC
OpraHU3MBI.

AlGuotnueckue ¢aktopsl. CBeT Kak nsKkonorudeckuit ¢dakrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMUYECKHE TPYIIbI
pPaCTeHMI M JKMBOTHBIX II0 OTHOWIEHWIO K cBeTy. CHrHajgbHas pojib CBETA.
doTonepuoanusM.

Temneparypa kak 3konorudeckuid daxrtop. JleiicTBue TemmepaTypsl Ha
opraHus3Mbl. [IOMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIEC OPTaHU3MBI.

Brnaxnocte kak skonormdeckuit daktop. Ilpucrocobiiennss pacTeHud K
NoJiIep)KaHui0 BogHOro Oananca. Kimaccudukanus pacTeHHil MO OTHOIICHUIO K
Boze. [IpucnocoOnenust ;)kUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3MYIIHAs, MOYBEHHas,
ryOMHHAs ~ TOJMOYBEHHAs, BHyTpUOpraHudMeHHas.  DU3MKO-XUMUYECKUE
0COOEHHOCTH cpefl oOuTaHusi opraHnu3MoB. [Iprcrnoco0aeHnst OpraHu3MoOB K KU3HU
B Pa3HbIX cpeaax.

buonoruueckue putmbl. BHemmHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
rou4yHble PUTMBL. [IpUCIIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBHM KU3HMU.

’Kuznennsie popmbl opranuzmoB. [lousarue o xxuzHeHHoM hopme. XKuzHeHHbIe
(dbopMbI pacTeHMil: JepeBbs, KYCTapHHKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl,
ofHoNeTHHE TpaBbl. JKu3HeHHBIE (OPMBI )KUBOTHBIX: THUIPOOMOHTHI, T€OOMOHTHI,
a3poOnoHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue daxkTopsl. Bunbl OMOTHYECKHX B3aUMOACHCTBUI: KOHKYPEHIUS,
XMIIIHUYECTBO, cUMOKM03 U ero (opmsel. [lapazutusm, koomepaiusi, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBRO). Herpoduueckue
B3auMojielicTBust  (Tommueckue,  Qopudeckue, (pabpuyeckue).  3HaUCHUE



OMOTHYECKUX B3aMMOJACHCTBUM [JIsi CYILECTBOBAHHMS OpPraHU3MOB B Cpele
obutanus. [IpuHIMI KOHKYPEHTHOI'O UCKITFOUEHHUS.

JdemoHcTpanuu

Tabmuupl 1 cxeMbl: «Okoyorudeckue (akTopb», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKHE TPYIIIBI JKUBOTHBIX IO OTHOLIEHUIO K CBETY», «TErnoKpoBHbIE
KUBOTHBIE», «XOJIOIHOKPOBHBIE JKUBOTHBIE», «DHU3MOIOrMYECKUE aaanTauuu
KHUBOTHBIX», «Cpeabl o0OWTaHUS OpraHU3MOB», «bHOIOTHYECKUE PHUTMBI»,
«KuznenHnblie popmbl pacTeHuily, « KuzHeHHbIe (HOPMBI )KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOI'O JIECay, «IJKOCUCTEMA XBOMHOro jeca», «llemn nuranus»,
«XUIITHUYECTBOY, «[Tapazutuszm», «KoHKypeHIus», «CumOmo3y,
«KoMMeHcanusm».

OOGopynoBaHnue: repOapuu pPacTeHUNW U KUBOTHBIX, MPUCHOCOOTIEHHBIX K
BIMSIHUIO PAa3JIMYHBIX SKOJIOIMYECKHX (DakTOpoB, repOapuu CBETOIHOOMUBBIX,
TEHENOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHHsI, repOapuu U KOJJIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Yyyena NTHUIl U 3Bepeil, repdapuun
pacTeHuid, OTHOcALMXCs K rurpoduram, kcepopuram, mMe3opuTam, KOMHATHBIE
pacTeHUs JaHHBIX IPYMI, KOJJIEKIUU XKUBOTHBIX, OOUTAIOIIUX B pPa3HBIX Cpenax,
repbapu M KOJUIEKIIMM pACTEHUHM M IKUBOTHBIX, OO0JaJaOMIMX dYepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHH >KU3HHU, TrepOapuu M
KOJIJIEKIIUM PAaCTEHUN M JKUBOTHBIX PA3JIMYHBIX YKU3HEHHBIX (OpM, KOJIEKLIUU
KUBOTHBIX, YYaCTBYIOILUX B Pa3JINYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHass paGora «BbIsiBIeHHME MPUCTIOCOONEHUN OPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGopaTtopnass palGora «BblsiBIeHHE NPUCIIOCOONEHUNH OpPraHU3MOB K
BJIUSTHUIO TEMIIEPATYPhD».

JlabopaTtopHasi paboTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUI M3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Iko10rusi BUIOB M NOIMYJIAMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  MOIYJISILHUHU. [lonynsauma — Kak
Ounonornyeckas cucrema. Ponb HEOJHOPOAHOCTU Cpenbl, GPU3HUECKUX OapbepoB U
0COOEHHOCTEN OMOJI0ruu BUIOB B (POPMUPOBAHUU IMPOCTPAHCTBEHHOM CTPYKTYpHI
nomyisauuid. OCHOBHBIE IOKAa3aTeNW IMOMYJSLUU: YHUCIEHHOCTh, IUIOTHOCTS,
BO3pacTHAasT W TMOJOBasg CTPYKTypa, POXKIAAEMOCTb, NPHUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIHSI.

OKonoruyeckasl CTpykrypa nomyisanud. OIEHKa 4YMCIEHHOCTH IOIYJISLUU.
JIluHaMKKa HONyJsiuuyA U €€ peryysnusa. bUoTHYecKui IMOTEHLIHAN IOIYJISALHUH.
MopenupoBanue JMHaAMUKH NOMYJsAuud. KpuBble pocTa YUCIEHHOCTH MOITYJISALIMH.
KpuBble BbDKMBaHUA. Perynsiuys YUCIEHHOCTH NOMYJSLUNA: poiib (PAKTOpOB,



3aBUCSIINX U HE 3aBUCSIIMX OT MIIOTHOCTH. DKOJIOIMUYECKUE CTPATEruu BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkonorndeckon HumM [k .M. Xarumncona. Pa3zmepsl 3kosormueckon
Huiy. [loTeHuuanbHas U peanru3oBaHHAs HUILIH.

Bun kak cucrema mnomynsuuid. Apeanbl BUIOB. BHUIBI M HUX JKU3HECHHbIE
CTpaTeruu. JKOJIOTNYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TMOBEAEHUS M MUIPALMA KUBOTHBIX. buonmornueckue
WHBA3UU YY>KEPOJHBIX BUIOB.

JdemMoHcTpanuu

[Toptper: Jx. 1. XatunHCOH.

Tabmuupl M cxembl: «ODKOJOTMYECKUE XapaKTEPUCTUKU MOMYJSLUN,
«IIpocTpaHCTBEHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHele  nupaMujibl
nonyaaun», «CKOpPOCTb  3aCelIeHUs IMOBEPXHOCTH 3€MJIM  PAa3JIUYHBIMU
opranuzMaMmn», «Mogenb 3kosiorndeckor Hummu [[x. M. XaTunHcoHay.

OG6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlabopatopHnas padora «IIpucnocoOneHust CEMsiH paCTeHUM K pacCeIeHUIo».

Tema 9. Iko10rus cO00IECTB. IKOJOTHYECKHE CUCTEMBbI.

CooOmecTBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3u Mexay
OpraHu3MaMu B OHOLEHO3€.

Okocuctema Kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: MpPOJYLEHThl, KOHCYMEHTbI, PEIyLCHTHI.
Tpopuueckue ypoBHu. Tpoduueckne unenu u cetu. AOHOTHUECKHE OJOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOCcUcTEMax. KpyroBopoT BeliecTB U MOTOK SHEPTUn
B OKOCHCTEME.

OcHOBHBIE IOKA3aTENU IKOCUCTEMBI. bromacca u mpoayKiys. DKOJIOrHYECKHe
NUpaMUIbl Yucel, OMoMacChl U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaBnenHsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCMM M HMX TMPUYUHBL. AHTPOIOrE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobuiectBo. buopaznooOpasue u moHOTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOILIECTB.

[IpuponHbIie 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. IKOCUCmeMbl Mopel U
oxeanog. Ixocucmemvl MyHOp, 1€Co8, Cmeneu, nyCmbitb.

AHTpOIIOreHHbIE 3IKOCUCTEMBL. ATrposkocucTema. ArpoueHo3. Pazmuums
MEXy aHTPOIIOI€HHBIMU U IPUPOIHBIMHU 3KOCUCTEMAMM.

VYpOoskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
dnopa u dayna. CunanTponmzaiusi Topojackoil QayHbl. buomorudeckoe wu
XO035IUCTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHI OpPTraHU3MOB B
IKocHucTeMax. Poib Kackaonozo 3gghexma u 8U008-30UDPUKAMOPOS (KIAIOUEBbIX
6U008) 6 yHKYUOHUposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISIUI U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBUH.

Mexanuzmvl 6030eticmaus 3a2psi3HeHUll PA3HbIX MUNO08 HA CYOOPCaAHUZMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOGbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 6030elicmaus. MeTomonorus
MOHHMTOPHHTA €CTECTBEHHBIX U aHTPOIOTCHHBIX SKOCHCTEM.

JdemMoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmupt u cxembl:  «CTpykTypa  OuHOIIEHO3aY, «IKocucrema

MIMPOKOJIMCTBEHHOTO JIecay, «DKOCUCTEMa XBOMHOTO Jiecay, «DyHKIIMOHAIbHbIE
TPYIIIBI OPraHU3MOB B SKOcHUcTeMe», «KpyroBopoT BelecTB B 3kocuctemey, «llenu
nuTaHus (MacTOWIHAs, JETpPUTHAs)», «DKOJOTHYECKas MHUpaMHUaa YHCE,
«QKonoruyeckas nupamuja OMOMacchl», «IKOJOTMYEcKas MUpPaMUIA SHEPTUMY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccraHoBieHue jeca mnocie
noxkapa», «JKocucTema 03epa», «ArpoueHos3», «KpyroBopoT BeEIIECTB M IMOTOK
SHEPruu B arpoueHo3e», «lIpumepsl ypOoskocuctem».

OOGopynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Uydesia NTHUIl U
3Bepeil, repOapuu KyIbTYpPHBIX U TUKOPACTYIUX PACTEHUI, aKBAPUYM KaK MOJIETh
9KOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onucanue ypo03KOCHCTEMBI».

JlabopaTopHass paGora «l3yueHune pazHOOOpa3us MEIKUX IOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCHCTEMAX).

IKCKypeusi «DKCKYpCHsl B TUIIMYHBIN OMoreorieHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/0JbHBIN WX MMOMMEHHBIN JYT, 03€p0, O0I0TO)».

IKCKypcusi «IKCKYpCUsS B arpodKOCUCTeMy (Ha TMoje WM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodaabpHas IKoCHCTEMA

buocdpepa — oOmiennanerapHas o0ojiouka 3eMiiM, TAE€ CYIIECTBYET WU
CyIlleCTBOBaJa kKU3Hb. PazBuTue npeacraBieHuii o ouocdepe B Tpyaax . 3rocca.
VYuenue B. . Bepnanckoro o 6uochepe. O6nactu 6mochepst u e€ coctan. XKupoe
BeIIeCTBO Onochepst u ero PyHKITHH.

3aKOHOMEpPHOCTH cyliecTBoBaHUs Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
ri100anbHOM dKocHCcTeMBl. JluHaMuueckoe paBHoBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOT€OXMMUYECKHE IIUKIIBI (Yriiepoa, a30ta). PUTMUYHOCTD SIBJICHUI B
ouocdepe.



3oHanbHOCTH Onochepsl. [lonsTue o 6umome. OCHOBHBIE OMOMBI CYIIIH: TYHIPA,
XBOMHBIE Jieca, CMEIIaHHbIE M IIMPOKOJHCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIECA, BBICOKOTOphs. KiimMar, pacTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CyIIU.

Crpykrypa U QYHKIIMS )KUBBIX CUCTEM, OIICHKA UX PECYpPCHOTO MOTEHIIUAJIA U
ouocdepHbIX QPYHKIUH.

JdeMoHCcTpanuu

[Toptpetsl: B. 1. Bepraackui, J. 3rocc.

Tabmunpl u cxembl: «['eochepnr 3emnu», «KpyroBopoT azora B MPUPOAEH,
«KpyroBopor yrinepoga B mpupone», «KpyroBopor kuciopoga B MpUPOIE»,
«Kpyroopot Boasl B mpupozae», «OcHOBHbIE OMOMBI cymmy, «Kinmarnueckue
nosica 3emnm», «Tynapay», «Taira», «CMmemannbiid Jiecy, «I1IupOKOINCTBEHHBIN
necy, «Crenpy», «CaBanHay, «llycTbiHay, « Tponnueckuii gecy.

OO6opynoBanue: repbapun pacTeHHUI pa3HbIX OMOMOB, KOJUIEKITUHN KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OImIas cpeaa

OKOJIOTUYECKHE KPU3UCBl M HMX MNPHUYMHBL. BO31EHCTBUE YEIOBEKa Ha
ouocdepy. 3arps3HeHne BO3AyIHOM cpenbl. OxpaHa BO3yxa. 3arpsa3HEeHUE BOJHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHune mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3meHnenue kimnmara.

AHTpPONIOTEHHOE BO3JICMCTBUE HA PACTUTEIBHBIA M KUBOTHBIM MHUp. OXxpaHa
PaCTUTENBHOTO U >KUBOTHOrO Mupa. OCHOBHBIE NPUHLMIBI OXPaHbl IPHUPOIBI.
Kpacasie kHuru. OcobGo oxpansemble mpupoganbie Tepputopuu (OOIIT).
Boranndeckue caipl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIC TPHUHIUIIBI YCTONYMBOI'O PA3BUTHSI UYEIOBEYECTBA U IMPUPOJIBI.
PanvonanbHOE  MPUPONONOJIb30BAHUE W COXpaHEHHWE  OMOJIOTHYECKOro
pazHooOpasust 3emian. OOmMeE 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJIOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €ro0 BEPOATHBIE MOCIIEICTBUS.

Pa3Butne METOIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOT'CHHBIX
npoueccoB. CucmemHvie ucciedo8aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEeHmMOCnocoonot snepeemuke. buonoeuueckoe pasnooobpasue u 6uopecypcani.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneuusarowjue O00CmMyn K
ungopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcHoBbl
sKopeaburumayuyu dKocucmem U cnocobos 60pvOLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCEM.

JdemoHcTpanuu

Tabnu1iel u cxembl: «3arpsizHeHue arMochepbi», «3arps3HeHue ruapochepb,
«3arpssHenue nouBb», «[lapHukoBbiit addhexT», «Oco00 oXpaHseMble IPUPOTHBIC
TeppUTOpUn», «Moenu yrnpaBiasieMoro Mupay.



OGopynoBanue: ¢dororpaguu OxpaHsSEMbIX pacTeHUM U >KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IVIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHMUS ITPOTI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
00yJaromMMUMHUCS TPOrpaMM CpeaHero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX Pe3yIbTaTOB OCBOSHHUS MPOrpPaMMBbI IO OUOJOTUH
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON
rPaXIAaHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAMOONPENEIEHUI0, Haiuuyue Mmomusayuu K OOYYEHUIO  OHOJIOruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUM JUMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEW U HCTOPUUECKUX TPATUIUN Pa3BUTHUS OHOIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I1[€HHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMU CHUCTEME
OMOJIOTMYECKOro 00pa30BaHusl, HAIUYUEe NPABOCOZHAHUS FKOIOTMUECKOU KYJIbTYPBHI,
CnocoOHOCMU cMagums ENA U CTPOUTD KU3HEHHbBIC TUTAHBI.

JIM4HOCTHBIEC PE3YIIBTATHl OCBOCHUS ITPOTPAMMBI 110 OMOJIOTHH IOCTUTAIOTCS B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOpPMaMH
MOBEJCHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBQKECHUS K 3aKOHY W IPABOIOPSAAKY, YEIOBEKY TpyAa U CTApLIEMY MOKOJIEHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJulUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon Penepanuu, Opupoae u
OKpYXKarolIeH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUA YyuyeOHoro mnpeamera «buonorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YJArOIINXCS PYKOBOACTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [EHHOCTSIM POCCHICKOT0o O0OIIEeCTBa, PaCUIUPEHHE >KU3HEHHOTO
OMbITA W OMbITA JAEATEIBHOCTU B IMPOILECCE peAM3allUid OCHOBHBIX HANpPaBICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:ka1aHCKOTro BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MPAB U 00sI3aHHOCTEH, YBaXKEHUE 3aKOHA
U TIPaBOIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAEATETLHOCTU MIPH CO3/IaHUU YUEOHBIX
NPOEKTOB, pEIIEHWH Yy4EeOHBIX U TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIHMI0 IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATh B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOCXKICHUSIMU, KYyJIbTYPHBIMU LIEHHOCTAMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIPOILIECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIEHUS K MHEHHUIO OINMOHEHTOB TMPHU OOCYXKICHUHM CIIOPHBIX BOIMPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMA

c(hopMHUPOBAHHOCTH POCCUHUCKOM IpakIaHCKON UASHTUYHOCTH, IATPUOTHU3MA,
YBaXXCHUSI K CBOEMY HapOJly, YyBCTBa OTBETCTBEHHOCTH rnepei PoauHol, ropoctu
3a CBOM Kpail, cBO0O PoauHy, CBOM S3BIK M KYJBTYpY, MPOIUIOE W HACTOSLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIbI,
TOCTHXEHUsIM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTMM, TOHMUMAaHUS 3HAYCHHUS OWOJIOTMU B TO3HAHMHM 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

ujelHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXXEHUIO M 3amure OTeuyecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POAUTEINSIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAsh ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOI MPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanus, (POPMHUPOBAHMSI KYJLTYPbl 310POBbSI H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

MOHUMAHME U peaau3alius 3J0poBOro u 0€30MacHOro oopasa Ku3HH (310pOBOE
nUTaHue, COOJI0IEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHUPOBAHHBIN PEXKUM
3aHATUM W OTHbIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OEpeKHOrO,
OTBETCTBEHHOT'O U KOMIIETEHTHOT'O OTHOIIECHUSI K COOCTBEHHOMY (PU3MUECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHE 1EHHOCTH MNPaBWJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUN M HEMPUATHUS BPEIHBIX NMPUBBIUEK (YHOTpeOJeHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTEPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJIHATH TaKy0 AESTEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaylied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTHh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIlECTBOBAHUSI;

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOM KYyIbTYpHl: TPHOOPETCHHE OIBITA
IUIAHUPOBAHUSI TOCTYNKOB W OIEHKHM WX BO3MOXHBIX IOCIEACTBUMA IS
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTbH UCIOJIb30BaTh MPUOOpETaEMbIe TPU U3YUEHUN OMOJIOT UM 3HAHUS
U yMEHUS TP  pEIIeHHH MpoOJieM, CBSI3aHHBIX C  PAIlMOHAJIBHBIM
IPUPOIOIIONIB30BaHNEM  (COONIIOICHNE  TPaBWJI  TIOBENCHHUS B TPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHOE HEMPHUSTHE IEUCTBUN, IPUHOCSIIAX BPEJ OKPYKAIOIIEH TPUPOTHON
cpelie, yMEHHE MPOTHO3UPOBATH HEOJIArOMPHUATHBIE SKOJOTHUECKHE TMOCISACTBUS
npeAnpUHUMAEMbIX JEHCTBUM U MPEI0TBpAIlaTh UX;



HaJIUYME PAa3BUTOT'0 IKOJOTHUECKOTIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTIbITa TSI TENbHOCTU HKOJIOTUYECKOM HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOUN
MPaKTUKE, TOTOBHOCTH K Y4aCTHIO B MIPAKTUUECKOU JIEATEIIbHOCTH SKOJIOTMUYECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOEI'0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYJIbTYpPhl KaK CpEICTBA
B3aUMOJEHCTBUS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

NOHUMaHHE CcrnenudUuKd OUOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUpPOBaHUU PALMOHAIBHOTO HAYYHOT'O MBILIUIEHUS, CO3JaHUU LIETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KAIOIIeM MHpE KaK O €IMHCTBE IMPHUPOJbI, YeJIOBEKa U
o0IecTBa, B IMO3HAHWHM TPHUPOMAHBIX 3aKOHOMEPHOCTEH W PEIICHHH MpoOIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMHU JJII COBPEMEHHOW LHUBHIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 TIIO0ATBHBIX AKOJOTMUECKUX MPOOIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHMOJOTMYECKHUX 3HAHUU B IENSIX
MOBBIILIEHUS OO0IIe KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydaromuxcs, Gopmupyemon
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJb30BaTh TMOJy4yaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOUEHUSI HAa OCHOBE HAay4YHBIX (PaKkTOB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHUE IIEHHOCTH HAYYHOW JEATEIbHOCTU, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW TO OHWOJOTHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUSI y4eOHOro mpeaMera «buomaorusy
BKJIIOYAIOT: 3HAYuMble M1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUYaAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYUYHbIE TOHITHUS, OTpaKaroIIne
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEUU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccleloBaHue, Ha0I0IeHne, U3MEPEHHE, SKCIIEPUMEHT U APYTHE); YHUBEPCATbHbBIC
yueOHbIC JCHCTBUS (IIO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC),
obecrieunBaromue GopmupoBanue GHyHKIIMOHATHHOW TPAMOTHOCTH M COIUATLHOM
KOMIIETEHIIMM  OOYYaloIUXCS; CHOCOOHOCTh OOYYaromIMXCS  HMCIOJIb30BaTh
OCBOEHHBIE MEKIUCIIUTUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAJIbHbBIE
y4eOHbI€ JEUCTBUS B IO3HABATEILHOW U COLIMAJIBHOM MPAKTHUKE.

B pesynbrate uzydueHus OMONOrMU Ha YPOBHE CpPEAHEro 00111ero o0pa3oBaHus
y oOyuvaromierocss OyayT c@QopMUpOBaHbl TO3HABATEIbHBIE YHHUBEPCAIbHbBIC
yueOHbIe JCHCTBUSA, KOMMYHHKATHBHBIC YHUBEpCaJIbHbIE Yy4eOHBIE EHCTBUA,
peryJaTUBHBIC YHUBEpCAIbHbIC YUeOHbIC NEUCTBUS, COBMECTHAS AEATEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IPOTrpaMMbl CpPEIHEro OOIIero
00pa30BaHus IOJKHBI OTPaXKaTh:

OBaanenne YHUBeEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6azoBbIe JJOrHYeCKHE TeiCTBHS:

CaMOCTOSATENTLHO  (QOPMYJNIMpPOBAaTh W AKTyaJlIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUWA MPUEMBI JIOTUYECKOTO MBbIIIICHUS
(aHaynM3a, CUHTE3a, CpaBHEHMUsI, KilacCupUKaIU, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJOTUYECKUX MOHATUM (BBIACNATH UX XapaKTepHbIe NMPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENEeNsATh 1LeNU JAeITEIbHOCTH, 3aJaBasi MHapameTpbl U KPUTEPUU HX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIbHOCTHU C MOCTABIIEHHBIMU LENSIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHE TTOHATHUS ISl OOBsICHEHUS (DAKTOB U SIBICHUMN
YKABOU IPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHIYKTUBHbBIC, JCNYKTHUBHBIC, IIO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYUS B paccMaTPUBAEMbBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

MPUMEHATH CXEMHO-MOJIEIbHBIE CPEJICTBA ISl PECTABICHUS CYIIECTBEHHBIX
CBSI3e U OTHOIICHUH B U3y4yaeMbIX OHOJOTMYECKUX OOBEKTax, a TakKe
MPOTUBOPEUUM Pa3HOTO pOja, BBISBICHHBIX B Pa3IUYHBIX WHOOPMAIIMOHHBIX
UCTOYHUKAX;



pa3pabaThiBaTh IJIaH pEIICHHUs] TPOOJIeMbl C Y4ETOM aHajlu3a MMEIOLIUXCS
MaTepHUAIIbHBIX U HEMAaTEepUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIBbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIIEACTBUMN 1EATEIbHOCTH;

KOOPJMHUPOBATH U BBITIOJIIHATH Pa0OTy B YCIOBHUSX PEabHOT0, BUPTYaIbHOTO
Y KOMOMHUPOBAHHOT' O B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIIeI0BATEIbCKUE 1eHCTBHSA:

BJIa/IETh HABbIKAMH Y4E€OHO-UCCIEA0BATENbCKON U IPOESKTHON JIEATENbHOCTH,
HaBbIKAMU  pa3pelieHus mpodsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IOMCKY METO/I0B PEUIEHUS NPAKTUYECKUX 3314, TIPUMEHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pa3IMYHbIE BUABI JEATEIBHOCTH [0 IMOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpETalny, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYallUsIX, B TOM YHCJI€ IPH CO3/IaHUN YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHUpOBATh HAYYHBIN TUI MBIIUJIEHUS, BIaJAETh HAYYHOU TEPMUHOJIOTHEN,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh W (HOpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTEIbLHOM
JEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajauy,
BBIJIBUTATh TUNOTE3Y €€ PeleHUs, HAaXOAUTh apryMEHTHI JUIsl J0OKa3aTeIbCTBAa CBOMX
YTBEP)KJECHUM, 33]1aBaTh IAPAMETPbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOJE€ PEIICHHUs 3aJayd Pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh NPUOOPETEHHBIH OIBIT;

OCYILECTBIIAThH IEJICHANIPABICHHBIN TOUCK TMEepeHoca CPEeACTB M CHOCO00B
NencTBUS B MPOGECCUOHATIBHYIO CPENy;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO OOJacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE UJEH, MpEIIaraTb OpUTMHAJIbHBIE MOIXOJbl U pELICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINUE aJTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nndopmaunmueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMAIUH (TEKCTE Yy4eOHOr O
nocoOusi, Hay4YHO-TIOMYJAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBApsIX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIU3UpPOBATh
UH(POPMAIUIO Pa3IUYHbIX BUAOB U (POpPM IpeacTaBiICHUs, KPUTUYECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;



dbopMyIUpOBaTh 3aMPOChl U MPUMEHITh PA3IUYHBIE METOJbl TIPU TOUCKE U
orbope Ouonornueckort mHMOpPMaALMKM, HEOOXOIUMOM Il BHITTOJHEHUS Y4EOHBIX
3ajay;

npuoOpeTaTrh OIBIT HCHOIb30BaHUS HUH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOIb30BaHUS PAa3TUIHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTUMANTBHYIO  (GOpMY  TPEACTABICHHUS
Onoaornyeckor HHpopMaluu (CXembl, rpaduKH, TuarpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIONIb30BaTh HAYYHBIM S3BIK B KadecTBE CpeAcTBa Npu paboTe C
Ouonornyeckod HWHGPOPMAIMEH: TMPUMEHATh XUMHUYECKHEe, (UIHUECKHE U
MaTeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (DOpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHUYECKHE  CpEACTBA
HATJISTHOCTH;

BIIQJIETh  HABbIKAMU  pAaclo3HaBaHUsS W 3alIUThl  WH(OpMAaIUH,
UH(POPMAIIMOHHON 0€30MacHOCTH JJUYHOCTH.

OBjajieHNe YHMBEPCAJTbHBIMM KOMMYHHUKATHBHBIMU JAeHCTBUSIMH:

1) o6menmue:

OCYIIECTBIJISITh KOMMYHHUKAIIMHU BO BCeX c(pepax >KU3HU, aKTUBHO y4aCTBOBATH
B JAMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIHHO BBINIOJHEHHUS TMpeiaraeMoin
3a/1a4M, YYUTHIBATh MHTEPECHI U COIIACOBAHHOCTH IMO3UIUMN APYrUX YYACTHHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIECHUS, IOHUMATh 3HAYEHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyalUH,
YMETh CMSITYATh KOH(JIUKTHI U BECTH MIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICUCTBUS, MOHUMATh
HaMEPEHUs JIPYruX JIOJeH, MPOSIBIATh YBAKUTEIbHOE OTHOUIEHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyITHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOUYKY 3PEHHS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M MCIOJH30BaTh MPEUMYIECTBA KOMAaHIHON M WHJIUBHUIYaJIbHOU
pabOTHI MPU PEIICHUHU OMOJIOTHYECKOMN MpoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTD
MPUMEHEHUS TPYIIOBHIX ()OPM B3aUMOJICHCTBUS NIPU PEIICHUN YUeOHOU 3aa4H;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JIEUCTBHM C Y4y€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN Ka)KI0r0 YiI€Ha KOJUIEKTHUBA;

OPUHUMATh [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPAWHHUPOBATh JACHUCTBUS MO €€ JIOCTHXKEHUIO: COCTABIATH IUIaH JCUCTBU,



pacnpenensTh poiu ¢ Y4ETOM MHEHUM YYaCTHHUKOB, OOCYXJAaTh peE3yJbTaThl
COBMECTHOM paboTHl;

OLIEHMBATh Ka4€CTBO CBOETO BKJIaJa U KaX/I0T0 YJaCTHUKA KOMaHbl B OOIINIA
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE IPOEKThI, OLIEHUBATh HJEU C TO3ULUUUA HOBHU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh TO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX
CUTYaLMSIX, TPOSABIISTH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

OBJy1aJieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eCTBUAMMU:

1) camoopranu3anusi:

UCTOJIb30BaTh OHOJOTMYECKHE 3HAHUS J[UIA BBIABICHUS MpoOOJeM M HX
pElIeHHs] B )KU3HEHHBIX U YY€OHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM IIEJEBbIE M CMBICIOBbBIE
YCTAaHOBKHU B CBOMX JCHCTBHAX M NOCTYIIKAX MO OTHOIICHWIO K XUBOW IPUPOJIE,
CBOEMY 3/7I0POBBIO U 3/I0POBbIO OKPYKAOIIHX;

CaMOCTOSITETIHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30oBaTENbHOM
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIILHO COCTABJIATH IJIaH PELICHHSI TPOOIEMBI C YUETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

paciupsTh paMKU y4eOHOI0 IIpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHU;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IMIUPOKOH SPYAULMH B
pasHBIX O0JIACTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTEeNbHBIN U
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAaIMsIM, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LEISIM;

BJA/JE€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediaexkcuu Kak  OCO3HaHUsA
COBEPINAEMBIX JICHCTBHM M MBICIUTENIBHBIX IIPOLECCOB, HUX PpE3YyJbTaTOB U
OCHOBaHUI, UCMHOJIb30BaTh MPHUEMBI pedIeKCHH IJi1 OLUEHKH CHUTYyalllH, BhIOOpa
BEPHOTI'O PEUICHUS;

YMETh OLICHUBAaTh PUCKUM W CBOEBPEMEHHO IIPUHUMATh PELICHHA IO MX
CHI)KEHMUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX I@pU AaHAIN3E pPE3yJIbTaTOB
NEeSTENbHOCTH;



3) npuHsTHE CeOsl ¥ IPYTHUX:
OpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATENbHOCTH;
OpU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OLIUOKH;
pa3BUBATH CIIOCOOHOCTH NOHUMATh MUP € MO3UIMH JPYTOro YeJIoBeKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yNbTaThl OCBOCHHS COJEpKAHHS Y4yeOHOro mpeaMera
«buonorusi» Ha yrayOnE€HHOM YypOBHE OPUEHTHPOBAHBI Ha oOecredeHue
npopunbHOro  o0ydenus  oOywarommxcs  Ouonormu. OHM — BKIIIOYAIOT:
cnenuuyeckue s OMOJOruKu Hay4yHble 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI 1O
OCBOCHHIO, UHTEPIPETAMH U TIPEOoOpPa30BaHUIO 3HAHHM, BUJIBI JIEATEIBHOCTH 10
TIOJTYYCHHIO HOBBIX 3HAHWUN M MX MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cuTyanusax. l[IpenmerHsie pe3ynbTaThl MPEACTABICHBI MO
rojilamMm U3y4eHusl.

[IpenmerHbie pe3ynbTaThl OCBOCHUS yueOHoro npenmera «buomnorusi» B 10
K1acce JOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOpPMHpPOBAHHUU €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B
NMO3HAHWW  3aKOHOB TPHUPOABI M  PEHICHWH TPoOJIeM  palroOHAIBLHOTO
MPUPOJIONOJIB30BAHUS, O BKJIAJAE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Oonooruu;

BJIQJICHUE CHCTEeMOW OHOJIOTMYECKMX 3HaHWi, KOTOpas  BKJIIOYAeT:
OCHOBOITOJIAraloNue OWOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboIu3M, TIOMEeOocTa3, CaMOPEryJsus, CAaMOBOCIIPOHM3BEIECHUE,
HACJIEICTBEHHOCTh, MU3MEHYMBOCTb, POCT M Pa3BUTHE), OUOJIIOrMYECKUE TEOPHUHU
(xnerounas Teopust T. lIpanna, M. Illnetinena, P. BupxoBa, xpomocoMHas Teopust
HacneAacTBeHHocT T. Moprana), yuyenuss (H. W. BaBunoBa — o ueHrpax
MHOrooOpa3us U MPOUCXOXKICHHSI KyJIbTYPHBIX PaCT€HUI), 3aKOHBI (€InHO00pa3us
NOTOMKOB TIE€PBOr0 MOKOJEHUS, PACIICIUIEHHUS, YACTOThl TaMET, HE3aBUCHUMOTO
HacinenoBanusa [. MeHaens, TOMOJOTMYECKUX pAIOB B  HACJIEICTBEHHOMU
n3menunBocty H. M. BaBuiioa), npuHUuUIb! (KOMIULIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOAAMU HAyYHOrO TO3HAHUSI, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJIHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHUCJE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIIOBEKA, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB pACTE€HHI, JKUBOTHBIX, YEJIOBEKA, IIPOLIECCOB KU3HEAEATEIbHOCTH,



NIPOTEKAIOIINX B OPTaHW3MaxX PacTCHHM, KMBOTHBIX M YEJIOBEKA, OMOIOTHYCCKUX
IpoLIecCOB: 0OMeHa BellecTB (MeTadonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHMUs,
aBTOTPO(HOTO U TeTepOoTPOdHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeTorene3a, SMOpUOreHe3a, MoCTIMOPUOHATILHOTO Pa3BUTHS,
pPa3MHOXKEHUS,  WHIAUBUAYaJbHOTO  pa3BUTHs ~ opraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TepO3Kca, UCKYCCTBEHHOIO 0TO0DA;

yMEHHE YCTaHABIWBATh B3aMMOCBS3M MEXKAY OpPraHOMIAMHU KJIETKA M HUX
GYHKIIUAME, CTPOCHHEM KJIETOK Ppa3HBIX TKaHEW M WX QYHKIHIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB y pAcCTCHUH, >KMBOTHBIX M YEJIOBEKAa W HUX
GYHKIUAME, MEXAY CUCTEMaMU OpPraHOB M WX (QYHKIUSMHU, MEXKAY ITaramu
oOMEHa BEIIECTB, ATalaMH KJIETOYHOTO IMKJIA U KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHANIBHOIO Pa3BUTHUS, TEHOTUIIOM MU (DEHOTUIIOM, (PEHOTHIIOM M
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISABIISTh OTJIMUUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY JJIsl J0Ka3aTeNbCTBA POACTBA OPTaHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIITI,

yYMEHHUE PeIIaTh OMOIOTUIECKUE 3aa91, BBISBIISITH TPUUUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyEMBIMU OMOIIOTMYECKUMU TIPOIIECCAMU | SIBICHUSAMU, JAeNaTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUH TOJIYYEHHBIX PE3YyJIbTaTOB;

yYMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PaldOThI, COOMIOAATh
npaBujia mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh UX OKCIIEPUMCHTAIHLHBIMU
cpencrtBamu, GOpMYIUpPYs Ielb HMCCIENOBAaHUS, AHAIM3UPOBATH TMOJYyUYECHHbBIC
pE3yNbTaThI U JIENIaTh BHIBOJIBI,

YMEHHE Y4YacCTBOBaTh B y4E€OHO-HCCIIEIOBATENHCKON padoTe Mo OWOIoruw,
AKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  MOJYyYEHHbIE  pe3yibTaThl HAa  YYCHHUUECKHUX
KOH(EPEHITUSX;

YMEHHE OILICHWBAaTh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIEOBAaHUI B
00J1aCTH OMOJIOTUU ¥ MEAUIIMHBI (KIIOHUPOBAHHUE, UCKYCCTBEHHOE OTIIOA0TBOPEHHE,
HAIPaBJICHHOE U3MEHEHUE T€HOMA U CO3/IaHKMe TPAHCTEHHBIX OPraHU3MOB);

yMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymieil mpodeccruoHambHOM
NEATENbHOCTH B 00JIACTH OWOJIOTMH, MEIMIIMHBI, OMOTEXHOJIIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO034MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIiayOJsTh MO3HABATEIbHBIH
WHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccur u
IOPOJODKEHUE OWOJIOTMYECKOr0 00pa3oBaHUS B OpraHM3alUsX CPEIHEro
poQeCCHOHATLHOIO U BBICIIIETO 00pa30BaHUS.



[IpenMeTHble pe3ybTaThl OCBOSHUs ydueOHOro mpenmera «buosorus» B 11
K1acce JOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJIOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBl MHpa, B TO3HAHUM 3aKOHOB IMPHUPOJBI M PEUICHUH SKOJOTHUYECKUX
npo0JieM YellOBEYeCTBA, a TAaKXKE B PEIICHUH BOIMPOCOB PalMOHAIHHOTO
PHUPOIOTIONH30BaAHUSA, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K TPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX Yy4EHBIX-OMOJIOIOB B
pa3BUTHE OMOJIOTHY;

yMEHHUE BIIAJIETh CHUCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OMpEeNIeNICHHs] M TOHUMAHHE CYIIHOCTH OCHOBOIIOJATAIOIIUX OHOJIOrMYEeCKHUX
TEPMUHOB M MOHATUM (BUI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOPUU
(aBomtounonHas teopus Y. J[apBuHa, CUHTETHYECKAs TEOPUS IBOJIOLMH), YUCHUS
(A. H. CeepuoBa — 0 nyTsx 1 HamnpasieHUsX 3Bontounn, B.1. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jk. Xapau m B. BaiiaOepra,
3apojsiiieBoro cxojacrsa K. M. bapa), mpaBuna (mMunumyma HO. Jlubuxa,
AKOJIOTHYECKON MHpaMuJibl 3HEpruM), runore3sl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHUE  BJIAJIETh  OCHOBHBIMH  METOJAMHU  HAYYHOrO0  IO3HAHUS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX UCCIICIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HabJIoJIeHHe, JKCIIEPUMEHT), Cloco0amMu BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIC TPU3HAKW: BUJIOB, OHOr€OIE€HO30B,
SKOCUCTEM M Ouochepbl, CTaOWIM3UPYIOIIEro, ABMXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOpA, AJJIONATPUUYECKOTO M CUMITATPUYECKOT0 BUI000pa30BaHus,
BIUSHUS ~ JBWXKYIIMX  CWJI ~ DBOJIONMM  HA  TeHO(GOHI  TIOMYJISIIUH,
NIPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpefie OOWTaHUs, YepPEIOBaHMs HAIPaBICHUI
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX

yMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIOIHUH,
JIBIDKYIIUMH CHJIaMH aHTPOIIOr€He3a, KOMIIOHEHTAMHU PAa3JIUYHBIX SKOCUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
PUCIIOCOOJICHHOCTh BHUJIOB K Cpefe OOWTaHus, aOMOTHYECKMX U OMOTHYECKUX
KOMIIOHEHTOB ~ 9KOCHCTEM, B3aMMOCBSI3€M  OpPraHu3MoB B  COOOIIECTBaX,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE MCIOJIb30BATh COOTBETCTBYIOUIME AapryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY IS JI0KAa3aTEIbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTaHMSI, EAMHCTBA



YeIIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHs MHOTrooOpa3usi BHJIOB H
9KOCHUCTEM KaK YCIOBHS COCYIIIECTBOBAHUS MTPUPOJIBI M YEIOBEUECTBA;

yYMEHHE peliaTh OMOJIOTHYECKUE 3aa9U, BBISBISITh TPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMH MIPOLIECCAMU U SIBJICHUSMH, JIENaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTaTOB;

yYMEHHUE BBINONHATH J1TA0OpATOPHBIE M TPAKTUYECKHE PaldOThI, COOMIOAAThH
npaBWIa Mpu paboTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPATh WX OKCICPUMEHTAUTHBHBIMU
cpeacTBamMu, GOpMyIUPYs IeJdb HWCCIEIOBAHMS, AaHATU3UPOBATH IOTYYCHHBIE
pE3yNbTaThI U JENIaTh BHIBOJIBI,

yMEHHE Y4YacCTBOBaTh B y4e€OHO-HCCIIEIOBATEIbCKON padoTe Mo OHMOIOorHuH,
9KOJIOTUU W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  TIPEACTABNIATH  TOJNYYCHHBIE  pe3yabTaThl HA  YUYCHHUYECKUX
KOH(EepeHITUAX;

yYMEHHUE OIEHWBATH THUMOTE3bl M TEOPUH O TIPOUCXOKICHUH JKU3HU, YEITOBEKa
M UYEJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBHUSIX U CIOCO0AX MperoTBpaIICHUs
ro0aabHbIX U3MEHEHU B Ouocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oymymied mpodeccuoHanIbHON
JESITENFHOCTU B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIOIb30BAHS, METUIIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEIbCKOTO XO3AWCTBA, MHIIEBOM
NPOMBIIIUICHHOCTH, YTIIyOJSITh IIO3HABAaTENbHBI HMHTEpEC, HANpPaBICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccun W MPOAOHKEHHUE
OMOJIOrMYECKOro 00pa3zoBaHUsl B OPraHU3aLMUAX CPEIHETO MPOQPECCHOHAIBHOIO U
BBICIIIEr0 00pa30BaHMUs.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne ni/m Konrtpoasnbie | IIpakTnueckue
NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypen
1 buonorus kak Hayka
2 JKuBble cucTeMBbl U UX U3y4EeHUE
3 Bbuosnorus xinerku 0.5
4 XuMHUUECcKasi OpraHu3aIyst KICTKH 10
5 Ctpoenue U pyHKIMU KIETKH 8
6 OOMeH BelecTB U MPEeBpallleHrue YHEPTHH B 9 1
KIIETKE
- HacnencrBennast unopmanus u 9 05
peanu3zaius e€ B KJIeTKe
8 JKU3HEHHBIN IUKIT KIIETKU 6 1
9 Crpoenue U pyHKIIMHA OpraHU3MOB 17 1.5
10 Pa3mHOXeHHME U pa3BUTHE OPTaHU3MOB 8 1.5
1 ['eneTrka — HayKa 0 HaCJIEJICTBEHHOCTH U ) 05
M3MEHYUBOCTU OPTraHU3MOB
12 3aKOHOMEPHOCTU HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6
14 ['eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHoIOTHS ¥ CHHTETHYECKAsT OMOTIOTHS 4
17 Pe3epBHOE Bpems 1 1




OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102

13




11 KVIACC

KoanuectBo yacos JIeKTPOHHbBIE
HanmeHnoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabubie | IIpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoTbI padoThbI
pecypcbl
1 3apoIeHNE B Pa3BUTHE IBOJTIOIIHOHHBIX 4
MpeACTaBICHUN B OMOJIOTUH
MukposBosronyst 4 €€ pe3yiabTaThl 14 2
MakposBoronus u € pe3yabTaThl 6
[IponcxokaeHne u pa3BUTHE )KU3HA Ha
4 P 8 P 15 15
3emie
5 IIpoucxoxneHne 4enoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHS — HayKa O B3aMMOOTHOILICHHSX
6 OpPraHU3MOB U HaJOPTraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollen cpeon
OpraHusMmsl U cpesja 0OuTaHus 1.5
DKoJ0THUS BUAOB U TOMYISALUN 0.5
DKoJorusi coo01EeCTB. DKOIOIHUECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rnmobanpHas sxocucTema
11 UYenoBek u OKpyxaromias cpeaa 6
12 PesepBHoe Bpems 8 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 1 7.5







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJLHEBIE
Bcero P
padoTsbI

IIpakTH4eckne
padoThbI

Jlara
U3y4YeHust

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

buoinorus Kkak KOMIIEKCHAs HayKa U KaK
4aCTb COBPEMCHHOI'O 06H.IGCTBa

JKuBEIE CHCTEMEI U UX CBOWMCTBA

YPOBHeBaﬂ opraHu3anys )XUBbIX CUCTEM

I/ICTOpI/DI OTKPBITUA U U3YUYCHUA KIICTKU.
Knerounas TCOpUA

MeTo1bl MOJIEKYISIPHOM U KIIETOYHOM
ouonoruu. [IpakTndeckast pabora
«M3ydeHre METOI0B KIIETOYHOU
6uosioruu (xpomarorpadus,
anekTpodopes, muddepeHImaIbHOe
nentpudyruposanue, [TLP)»

0.5

XUMHUECKUN COCTAB KJIIETKHA

MI/IHepaHBHHe BCIICCTBA KIICTKH, UX
OnoJoruyeckas PpOJib

Opranuueckye BeIecTBa KIeTKH —
6enku. JlabopatopHas pabora
«Ob6Hapyx)eHre 6eJIKOB ¢ TOMOIIBIO
KayeCTBEHHBIX PEaKIHiD»

0.5

CgoiicTBa, kinaccupukanus u QyHKIUHA
0enKoB




10

Opranuyeckue BelecTBa KIeTKU —
YIJI€BOABI

11

OpFaHI/I‘IGCKI/Ie BCIICCTBA KIICTKH —
JIMITUABI

12

Hyxneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHas pabota «lccnenoBanme
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK PA3JIUYHBIX OPraHU3MOB)

0.5

13

Crpoenue u pynkiuu ATO. Ipyrue
nykieosuarpudocdatel (HTD)

14

CexsennpoBanue [JHK. Meromast
T€HOMUKH, TPAHCKPUTITOMHKH,
MIPOTEOMHKHU

15
16

MeToapl CTPYKTYPHOM OHOJIOTHH

Tune! knerok. [Ipokapuornueckas Kierka

17

CrpoeHne 3yKapuoTUYECKOM KIIETKH.
[TpaxTuueckas pabora «3ydenue
CBOMCTB KJICTOYHOU MeMOpaHbI»

0.5

18

[loBepXHOCTHBIN annapar KIETKH

19

OnHomMeMOpaHHBIE OPraHOUIBI KIETKH.
[Ipaktuyeckas padora «M3yuenue
JBUKCHHS LIUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKax»

0.5

20

I1osryaBTOHOMHBIE OPraHOW/IBI KIIETKH:
MUTOXOH/IPHUH, TUIAcTH L. JlabopaTtopHas
pabota «/ccrenoBanue niaazmMoamn3a u
JEMIa3MOIN3a B PACTUTENBHBIX KIETKAX)»

0.5

21

HememOpaHHbIe OpraHOU/IbI KJIIETKU




22

Crpoenue u QyHKIUU SApa

23

CpaBHuUTENbHAs XapaKTEPUCTHKA KIETOK
sykapuot. Jlaboparopnas pabota
«M3ydeHue cTpoeHHsI KIECTOK Pa3IMIHBIX
OpraHU3MOBY»

0.5

24

ACCI/IMHJ’I?IHI/IH U JTUCCUMWIIAIINS — IOBC
CTOpOHBI MeTabosm3Ma. Tursl oOMeHa
BemecTB. JlJaboparoprast pabota
«M3ydeHune KaTaauTHIeCKOH aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTayias3bl)»

25

DepMEHTAaTUBHBIN XapaKTep Peakiui
KJIETOYHOr0 MeTabonn3ma. JlaboparopHas
pabota «M3ydyenue GpepMeHTaTUBHOTO
pacIenIeHus epoKCuaa BOA0OpoJa B
PaCTUTEIBHBIX U )KMBOTHBIX KJIETKAX»

0.5

26

benku-akTHBaTOPHI M OEIKH-UHTUOUTOPEI

27
28

ABTOTpO(HBIN THI OOMEHA BEILIECTB

dotocunres

29

Xemocwunres. Jlaboparopras pabota
«CpaBHeHuUe TporeccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AnHaspoOHbIe opraHu3Mbl. Bubt
opoxenusi. JlabopatopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
JIBIXaHUS

31

AdpoOHbIC OpraHU3Mbl. DTaIbl
SHEPreTUIecKoro ooMeHa




DHeprus MeMOPaHHOTO TpaIueHTa

32 npotoHoB. Cunte3 AT®: pabora
npotoHHON AT®-cuHTa3bI
33 Peakuun MaTpuyHOro cMHTE3a
34 Tpanckpunius — MaTpUYHBIA CUHTE3
PHK
35 Tpancnsus u e€ HTarnbl
36 KoaupoBanue amunokucnot. Ponb
prubocoM B OMocHHTE3€e Oeka
37 Opranu3zanys reHoMa y IPOKapuoT U
9YKapHOT
38 MonekynspHble MEXaHU3MBbI SKCIIPECCUU
TEHOB Y YKapHOT
Bupycbl — HekIeTouHbIe POPMBI KU3HU
39 u o0nuratHele napasutsl. [Ipaktuyeckas 0.5
pabota «Cozanue MOJEIH BUPYCa»
40 BupycHurble 3a601eBaHus 4eI0BeKa,
YKUBOTHBIX, PACTEHHI
41 HanoTtexnonoruu B Onosioruu u
MEUIIHE
42 JKU3HEHHBIN UK KIETKH
43 Matpuunsiit cunte3 JJHK
Xpomocowmsl. JTabopaTopHast pabota
44 «M3yueHre XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOTIpenaparax»
45 JleneHne KJISTKH — MHTO3
46 Tunel knerok. Kapuokunes U IUTOKUHES. 05

JlaboparopHas pabota «HabnroneHue




MHTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»

47 Peryisanus :KM3HEHHOTO IUKJIA KIIETOK

48 OpraHusM Kak €IMHOE LIEJI0e

49 Txanu pactenuii. JlTabopatopHas pabora 05
«3y4eHne TKaHEH pacTeHui '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JIaGopatopHas pabora «/3yueHue TkaHei 0.5
KUBOTHBIX)»
Opranbl. CucTeMbl OPraHoB.

51 JlaboparopHas pabota «3yuenune 0.5
OPraHOB LIBETKOBOT'O PACTCHUS»

52 Ormopa Tena opraHu3MOB

53 JIBIDKEHHE OpTaHU3MOB

o4 IIutanue opranu3MoB

55 [TuTaHre TO3BOHOYHBIX )KUBOTHBIX.
[TnmeBapurenpHas cucTeMa 4eJIoBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX KUBOTHBIX U
YesoBeKa

58 TpancnopT BemecTB y OpraHnu3MoB

59 KpoBeHocHas cucrema N0o3BOHOYHBIX
KMBOTHBIX U YEJIOBEKA

60 Brinenenue y opranu3smos

61 3amuTa y OpraHu3MoB

62 HNmmyHHas cuctema 4yenoBeka




Pa3znpaxkxumocTs u perynsiuus y

63
OpPTaHU3MOB
64 ['ymopanbpHast peryasius 1 SHIOKpUHHAs
crcTeMa KUBOTHBIX U YeJIOBEKa
65 @DopMbl Pa3MHOKEHUSI OPraHU3MOB
66 [TomoBoe pa3MHOKEHHE
67 Meiio3
I'ametorenes. OOpa3oBaHue U Pa3BUTHE
68 MOJIOBBIX KJIeToK. JlabopaTopHas paboTa 05
«V3ydeHune cTpoeHHs MOJIOBBIX KIETOK Ha '
TOTOBBIX MHKpOTpenapaTax»»
69 WHnuBuayansHOe pa3BUTHE OPTaHU3MOB
— OHTOTCHE3
70 3akJajgka OpraHoB U TKaHEH u3
3apOJIBIIIEBHIX JTHCTKOB
Poct u pa3BuTHE KUBOTHBIX.
71 JlaGopaTopHas pabota «BbisiBieHue 05
MIPU3HAKOB CXO/ICTBA 3apObIIIEH
MTO3BOHOYHBIX KUBOTHBIX)
PasMHOkeHHME U pa3BUTHE PACTCHUM.
7 JIaGopatopHas paborta «CTpoeHue 05
OpPraHOB Pa3MHOKEHUS BBICIIUX
pacTeHui»
73 Hctopust CTAaHOBIIGHUS M Pa3BUTHSA
TCHETHKH KaK HAyK1
74 OCHOBHbBIE TIOHSATHUSL U CUMBOJIBI 05

renetuku. JlabopaTopHas pabora




«/Ipo3oduna kak 00BEKT FTEHETUIECKUX
HCCIETOBAHUN

3aKOHOMEPHOCTHU HACIEAOBAHUS
Mpu3HaKoB. MoHOTHOpUIHOE
ckpemBanue. [IpakTrueckas paborta

75 " 1 0.5
N3ydenue pe3ynbraToB
MOHOTHOPHUIHOTO CKPEIIUBAHHS Y
apo3oduisr"

76 [utonoruyeckue OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHaIM3UPYIOIIEE CKPEIIMBAHUE. 1
Henonnoe nomunnpoBanue
JlurubpuHoe CKpenuBaHue.

78 [IpakTuueckas pabora «3yuenue 1 05
Pe3yAbTATOB JUTHOPUIHOTO '
CKpEILIUBaHUS Y APO30(DHITBI»

79 [{uTonornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpELIMBaHUS

80 CuermuieHHOE HacJeI0BaHUE MPU3HAKOB 1

81 XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH 1

82 I'enetuka nomna 1

83 T'eHoTHI Kak [[eJIOCTHAS CUCTEMA 1

84 I'eneTndecknii KOHTPOJIb Pa3BUTHS 1
pacTeHui, KUBOTHBIX U YETIOBEKa

85 W3MeHunBOCTH ITpU3HAKOB. Buibl 1
M3MEHYMBOCTH

86 MoaundukanoHHass N3MEHYUBOCTD 1




87

Bapuanuonnslii psa 1 BapualiioHHas
kpuBas. JJaboparopHas padota
«HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(DHUKAITMOHHON U3MEHUYHUBOCTH.
[locTpoeHne BapuallMOHHOTO psia 1
BapHallMOHHOW KPUBOI»

0.5

88

I'enoTunmueckas M3MEHUYNBOCTb.
KoMOuHaTHBHASI N3MEHYHUBOCTE

89

MyTanmonHass ”3MEHUYNUBOCTb.
[TpakTrueckas padborta «MyTaruu y
Tpo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTalUOHHOT' O
mponecca. ONUIreHeTHKA U SITUTeHOMHKA

91

I'enetnka yenoBeka. [IpakTnueckas
pabota «CocTaBieHue U aHAIN3
POAOCIOBHON»

0.5

92

93

MeTtoasl METUITMHCKON T'€HETUKHA
3HaueHue METUIIMHCKON T'€HETUKH B
MPEIOTBPALLCHUH U JICUCHUU
FeHETUYECKHUX 3a00JIeBaHMIl YETOBEKA

94

OCHOBHBIEC TIOHSITHSI CEICKITHH.
JlaGopaTtopHas pabota «l3ydeHue copToB
KYJIbTYpPHBIX PACTEHHUH U TIOPOJT
AJOMaIITHUX KUBOTHBIX»

0.5

95

MeToab! ceneKIMOHHON paboThI.
JlaGopaTtopHas paborta «3ydenHue
METOJIOB CEJIEKIIMH PACTEHUI»

0.5




JloCTHXKEHHS CENIEKIIMU PACTEHU 1

96 #UBOTHBIX. [IpakTHueckas pabora 1
«IIpuBUBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHUE U UCIIOIh30BaAHHE 1
TeHETHYECKUX PECypPCOB
buoTexHoIOTHS KaK HayKa U OTPacCIib

98 npousBojicTBa. [IpakTudeckas pabora 1 0.5
«3yueHne 0ObEKTOB OMOTEXHOIOTHUIY

99 OcHOBHbIE HAMPaBICHHUS CHHTETUYECKOM 1
Ouoaorun

100 XpoMOCOMHasi U TeHHAsI MH)KEHEPHUs 1

101 MenuiHckre OMOTEXHOIOTHH

102 Pezepsnbiit ypok. [ToBTOpenue, 1
0000111eHHEe, CUCTEMATH3alMs 3HAHNUH

OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOIT'PAMME




11 KVIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTHueckue u3yuenusi | 06pazOBATENBHBIE
padoTbI padoThI pecypest
1 OomtonmonHas teopus Y. JlapBuna 1
5 JBr>KyIlre CUIIbl 3BOJIOIMU BUIOB 1o Y. 1
HapBuny
3 bopn0a 3a cymecTBoBanue, 1
€CTECTBEHHBIN M UCKYCCTBEHHBII 0TOOD
4 DOopMHUPOBAHUE CUHTETUYECKON TEOPUH 1
ABOJIIOLIUN
5 DTansl HBOIOIMOHHOTO MpoIiecca: 1
MUKPO3BOIIOIUS M MAKPOIBOJIIOLIHS
6 [onmynsiuyst — 31€eMeHTapHas eAMHULIA 1
ABOJIIOLIAN
3aKOH r€HETHUYECKOro paBHoBecus JIx.
7 Xapau, B. BaiinGepra. JlabopaTopHas 1 05
pabora «BbIsiBIIcHHE U3MEHYMBOCTH Y '
oco0eli 0JTHOTO BUIa»
8 DneMeHTapHble (aKTOPBI 3BOIIOLUN 1
9 Dddekt ocHoBarens. Ipdekt 1
OYTBLJIOYHOT'O FOPJIBIIIKA
10 Murpauuu. M3omauuy momyJsiui: 1
reorpaduyeckas, buonornyeckas
11 EcrecTtBeHHBIN 0TOOP — HANPABIISIOMIUN 1

(bakTOp IBOJIIOIIUU




12

[TosoBoii oTOOp

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pE3yJIbTaT MUKPOIBOIIOLUHY.
JlaGopaTopHas pabora «3yuenue
apoMop(030B U UIU0ATANTALUH y
pacTeHNH 1 )KUBOTHBIX»

0.5

14

[Tpumeps! mpucocoOIeHUH y
OpPraHu3MOB: MOP(OJIOTHYECKHE,
¢dusnonornuecKkre, ONOXMMHUIECKHE,
noBeneH4eckue. JlabopatopHas pabora
«IIpucnocobaeHnss OpraHn3MoB U UX
OTHOCHUTEJIbHAs 11E1€CO00Pa3HOCTh

0.5

15

Bupn, ero kxpurepuu u CTpykTypa.
JlaGopaTopHas pabora «CpaBHeHUE
BHUJIOB 110 MOP(OIOTHIECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa BUJa

17

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLIH

18

CBsI3p MUKPO3BOJIIOLIMU U
ANUIEMHOJIOT U

19

MaKpOBBOJ'H-OI_[I/IH. ITaneoHTONOTMUECKHE
MCTOABI U3YUYCHUS 3BOJTIOIIUN

20

buoreorpaduueckue MeTo1bI U3yUECHUS
HBOJIIOLIUN

21

DOMOPHOJIOTHUECKUE U CPABHUTEILHO-
MOP(}OITOrHUeCcKHe METO bl H3yUCHHS
JBOJIFOIAN




MonekynsapHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE U MAaTeMaTHIECKHE
METOIbI H3YUCHHSI IBOTIOIIUN

23 O0111e 3aKOHOMEPHOCTH IBOJIIOIIUH

24 AnantuBHas paguaIysl.
HepaBHOMEPHOCTH TEMITOB HBOJTIOIIAN

o5 HayuHble THTIOTE3BI MPOUCXOKICHUS
JKU3HU Ha 3emJie

26 JloHay4HBIE MTPEIICTABICHUS O
3apOXKICHUH KU3HU

97 OCHOBHBIE 3TaITbl HEOPTaHUIECKOM
HBOJIOIIUU

28 ['unoTte3sl 3apOXKACHUS KUZHH
HcTopus 3eMiu 1 METOIBI €€ H3YICHHS.

29 Jlaboparopuas pabota «/3ydenue u 05
OTHCAaHKUE UCKOMAeMBbIX OCTATKOB '
JPEBHUX OPT'aHU3MOBY

30 HauanbHble 3Tansl opraHunyeckoit
IBOJTIOIIAN

31 DBOJTIOLUS DYKapUOT
OCHOBHBIE ITaITbI YBOJOIIH

39 pactutensHOro Mupa. [IpakTrueckas 05
pabora «3yueHune ocoOeHHOCTEM '
CTPOEHUS PaCTEHUH Pa3HBIX OTIEIIOB)

33 OCHOBHBIE 3TaIlbI BOJIOIUH KHBOTHOTO

Mupa




DBOIIONHNS JKHBOTHEIX. HpaKTI/I‘IeCKaH

34 pabora «/3ydueHne ocoOeHHOCTEH 0.5
CTPOCHHUS TTO3BOHOYHBIX KHBOTHBIX)

35 Pa3BuTHe )13HU HA 3eMIIe IO paM U
nepuoJiamMm

36 MaccoBble BBIMUPAHUS —
HKOJIOTUYECKUE KPUZHCHI MTPOILIOTO

37 CoBpEMEHHBII SKOJIOTUIECKUN KPHU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHasE CUCTEMa OPraHNYECKOTO
MHUpa

39 OCHOBHBIC CHCTEMATHYECKUE TPYIIIIBI
OpPraHNU3MOB

40 AHTpOMOJIOTHSI — HayKa O YEJIOBEKe

41 Pas3Butue npeacrasieHuit o
MPOUCXOXKICHUH YeJIOBEKa
Mecto yesoBeka B CUCTEME
oprannveckoro mupa. JlaboparopHas

42 pabora «/3y4ueHne ocoOeHHOCTEH 0.5
CTPOEHUS CKeJeTa YeIOBEKa, CBI3aHHBIX
C MPSMOXOXKICHUEM»

43 JIBIKyIIIME CHITBI aHTPOIIOTEHE3a

m CooTHollleHHEe OUOJIOTHYECKUX U
COIMANTLHBIX (PaKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBIE CTaJIUU AHTPOTIOTCHE3a

46 [TaneoreHeTrKa M MaJeOreHOMHUKA

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA




48

UYenoseueckue packl. [IpakTuueckas
pabota «3ydeHune 3K0JIOrMIeCKuX
aJanTaui 4eJaoBeKay

0.5

49

MC)KI[I/ICI_II/IHJ'II/IHapHLIe MCETOJbI
AHTPOIIOJIOInHr

50

3apoXxaeHUE U Pa3BUTHE IKOJIOTHU

51

Mertonpb! skonoruu. JlabopatopHas
pabora «/3yueHne MeTo10B
IKOJOTMYECKUX UCCIIETOBAHMI»

0.5

52

3HayeHne SKOJIOTNYECKUX 3HAHUHN 111
YyeJIoBeKa

53

Okonoruyeckue (GpakTopsl

54

AbuoTtnueckue paktopsl. CBET Kak
sKoJIorHUecKuil GakTop. JlaboparopHas
pabota «BpIsBIEHHE IPUCTIOCOOICHUIA
OpPTraHM3MOB K BIIUSTHUIO CBETa»

0.5

55

AbuoTtnueckue dakropel. Temneparypa
KaK 9KOJIOTUIECKHUN (haKTop.
Jlabopartopnas padota «BrisiBieHne
HPUCTIOCOOIEHUI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYpPbD)

0.5

56

AbuoTtnaeckue akTopbl. BraxxHocTh
KaK PKOJOTHYECKHUHA (PaKTop.
JlaGopaTopHnast paboTa « AHATOMHYECKHE
0COOCHHOCTH PAaCTEHUH U3 Pa3HBIX MECT
o0UTaHUS

0.5

57

Cpenbl oOuTaHUs OPraHu3MOB

58

buonornueckue puTMbl




59

JKuznennsle GopMbl OpraHU3MOB

60 buotnyeckue pakTopsi
3HayeHne OMOTUYECKUX B3aUMOICHCTBUI

61 JUIsI CYILIECTBOBAHUS OPIaHU3MOB B CpEZIE
oOurtaHus

62 DKOJIOTUYECKUE XapAKTEPUCTUKU
HOMYJISLUH
OCHOBHBIE TIOKA3aTeJH MOIMYJISALUH:

63 YHCIIEHHOCTD, IJIOTHOCTh, BO3PAaCTHAS
H0JIOBAst CTPYKTypa
OCHOBHBIE TIOKA3aTEeJH MOIYJISLUH:

64 POX1aeMOCTh, IPHUPOCT, TEMI POCTA,
CMEPTHOCTB, MUTPALIUH

65 DKoJytoruyueckas CTpyKTypa HOIMYIISALUH

66 JlnHaMuKa TOMyJISIAN U €€ PEeTyIIsIus

67 KpuBble pocTa UuCIEHHOCTH MOMYIISALINH.
KpuBbie BBKHBaHUS
OKoytornueckas HUIIA BUAA.

68 Jlaboparopnas pabota 05
«[IpucrocobeHust ceMsiH pacTeHUHN K '
pacceneHuIo»

69 Bun kak cucrema momynsmuin

70 3aKOHOMEPHOCTH MOBEICHHS 1 MUTPALIAI
YKHBOTHBIX

71 Coo0111ecTBO OpraHu3MoB — OHOIIEHO3

72 OKocucTeMa Kak OTKpBITasi cucTeMa

73 KpyroBoport BeIiecTs 1 MOTOK YHEPTUH B

9KOCHUCTEMC




74

OCHOBHBIE ITOKa3aTSIIN YKOCUCTEMBI

75 DKOJIOTUYECKUE MUPAMUIbI

76 W3MeHeHus: coo0IIecTB — CYKIIECCHU
[TpupoiHbIe SKOCUCTEMBI. DKOCUCTEMBI

7 03ep M peK. IKOCUCTEMBI MOPEH U
OKECaHOB

78 [TpupoaHbie SKOCHCTEMBI. DKOCHCTEMBI
TYHJP, JIECOB, CTETIEH, MyCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI
Ypb6oskocuctemsl. [IpakTudeckas pabota

80 «3y4yeHne u onrcanue 0.5
ypOOIKOCUCTEMBI»
3akoHOMEpHOCTH (hOpMUPOBAHUS

81 OCHOBHBIX B3aUMOJIEVICTBUI OPraHU3MOB
B DKOCHUCTEMAaX
MexaHu3Mbl BO3AEHUCTBUS 3arPSI3HEHUI

82 Pa3HbIX THUIOB HA CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISAIIMOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmienmanerapuas
o0osouka 3emiu

84 VYuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouocdepsr

86 KpyroBopoTs! BemiecTs u
OMOreOXMMHYECKHE [TUKJIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTh Onochepsl

89 DKOJIOTHYEeCKUE KPUUCHI M UX TPHYNHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpONIOr€HHOE BO3/IEUCTBHE HA
PaCTUTENBHBIN U )KUBOTHBIA MUP

92 Oxpana mpupoIsI

93 OcCHOBHBIE TPUHITUTIBI YCTOHYHBOTO
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
PanpionansHO€ IPUPOAOTIOIB30BAHUE

94 COXpaHECHHE OMOJIOTUIECKOTO
pa3zHooOpa3us 3emiu

95 O6061eHme o Teme «MUKPOIBOTIOLHS
U €€ Pe3yNbTaTh»

96 O606menue mo Teme «MaKpOIBOTIOIUS
U €€ pe3yJbTaThD)

97 O6006mmenue o teme «IIpoucxoxaeHue
Y pa3BUTHE XU3HU Ha 3eMIIe»

98 O606menue no teme «IIporcxoxaeHue
YeJI0BeKa — aHTPOTIOTCHE3)»

99 O060061eHe 10 TeMe «DKOJIOTHS — HayKa
0 B3aMMOOTHOIICHUSX OPTaHH3MOB)

100 O606menue mo remMe «OpraHu3mMbl U
cpeaa oOuTaHuUs»

101 O6061eHue o Teme «IKOJIOTHs BUJOB U
TIOMYJISIITU I

102 0O606mmenue o reme «buocgepa —

riio0ajgpHas YKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB I1O0
[NPO'PAMME

102

7.5







HNPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaAHMS

IIpoBepsiemble TPeOGOBAHMS K NMPeIMETHBIM pe3yJibTaTaM
OCBOCHUSI OCHOBHOH 00pa30BaTe/IbHOM POrpaMMBbI CPeIHEro
o011ero oopa3oBaHus

CchopMupoBaHHOCTh 3HAHMHA O MECTE M POJM OMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dbopmMupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHO! KapTHHBI MUPA, B TIO3HAHUU 3aKOHOB IPHPOIBI
M pElIeHHMM  JKU3HEHHO  BAXKHBIX  COLMAIBHO-3THUECKUX,
HKOHOMHUYECKHUX, IKOJIOTUYECKHX MPOOIJIEM YeIOBEUEeCTBa, a TaKXkKe B
peuicHuK  BOIIPOCOB pPAOMOHAJIBHOI'O MPHUPOAOIOJIb30BAHUA, B
(GbOopMHpPOBaHUN EHHOCTHOTO OTHOLICHHS K MPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIaJZIe POCCUHCKUX U 3apYOEKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUH

Bnanenne cucreMoil 3HaHMM 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, UCTIOIB3YEMBIX B OMOJOTHUECKUX MCCIIECIOBAHUSAX KHUBBIX
O0OBEKTOB M 3KOCHCTEM (OMUCaHUE, W3MEpPEHHEe, NpPOBEICHHE
HaOI0JIEHUH); CcIOcO0aMH BBISIBICHHWS W OIIEHKH aHTPOTIOTEHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3bI, IPOBEPSTh UX IKCIEPUMEHTAIbHBIMU
cpeacTBaMu, (QOpMyIUpys ILelb HUCCIEAOBaHUs, aHAIU3UPOBATh
MOJTy4EeHHBIE PE3YNbTAThl U 1€JIaTh BHIBOJIBI.

BbisiBieHHE 3aBUCHUMOCTH MEXIY MCCIEIyeMbIMH BEIMYMHAMH,
00BSICHEHHUE MOJTYYSHHBIX Pe3yIbTaTOB U (OPMYIHPOBAHUE BHIBOJIOB

C UCITIOJIb30BAHUCM HAYUYHBIX HOHHTI/II>'I, Teopnﬁ 1 3aKOHOB

YMeHue BiaZeTb CHCTEMOW OMOJIOTMUECKUX 3HAHHUM, KOTopas
BKJIIOYAET: OCHOBOIOJIAralOIIe OUOIOTHYECKHE TePMHUHBI M MOHATHS
(K13HB, KIIETKA, TKaHb, OPTaH, OPraHM3M, BHJ, OIS, SKOCUCTEMA,
OuorieHo3, 6nocdepa; MeTaboII3M, TOMEOCTa3, KICTOYHbI HIMMYHHTET,
OuocuHTe3 O€sKa, OWOMONMMEpHI, UCKPETHOCTb, CAaMOPETYIISIMS,
CaMOBOCIIPOU3BE/ICHNE, HACIIE/ICTBEHHOCTD, WU3MEHUYHBOCTb,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHUE);

Ouosjoruueckue Tteopuu: KierouHas Tteopus 1. IlIBanna, M.
[lneinena, P. BupxoBa; KIIOHaIbHO-CETEKTUBHOTO HMMyHHTETa [1.
Opnux, N.1. MedyHnnkoBa, XpOMOCOMHAasi TEOPHUsI HACJIEACTBEHHOCTH

T. Moprana, 3akoH 3aposiiieBoro cxojictsa K. bapa, apostoninonHast




teopuss Y. JlapBuHA, CHHTETHMYECKas TEOPHs DBOJIOLUHU, TEOPHS
antponoreHesa Y. Jlapsuna; teopus Ouoreonenoza B.H. Cykauéna;
yuenne H.U. BaBunoBa o ieHTpax MHOT0OOpa3us U MPOUCXOXKACHUS
KynbTypHbIX pacteHuii, yuenue A.H. CesepuoBa o mnyTix u
HaMpaBlIeHUsX dBomoNHH, yaerune B.. Bepranckoro — o 6uocdepe);
3aKOHBI  (eIMHOOOpa3usi  MOTOMKOB  TEPBOrO  IMOKOJICHHS,
pacIienjaeHusl MPU3HAKOB, HE3aBUCUMOI'0 HACJIEJOBaHUs MTPU3HAKOB
I'. Menpnens; CUEIUIEHHOIO HACJIEIOBAaHUS NIPU3HAKOB U HAPYIICHHUS
cuerieHuss resoB  T. Moprana; TOMOJOTMYECKMX pSJIOB B
HaclieACTBeHHOM mu3MeHumBocTH H.M. BaBmioBa; reHeTHYECKOTO
paBHoBecwus [x. Xapau u B. BaitnOepra; 3apoasieBoro cxoacTtsa K.
bapa; 6uorenernueckwuii 3akon J. ['exkens, @. Miomnepa);
MPUHIIUIIBI (YUCTOTHI FaMET, KOMILIEMEHTAPHOCTH);

npaswia (MuaumyMa 1. Jlubuxa, 3K010rnyecKoi mupaMuIsl Yucel,
OMOMAaCChI U DHEPTUHN);

runote3sl (koanepBatHoi A.M. Omapuna, nepBuuHOoro OyinboHa J[x.

Xonneitna, mukpocdep C. doxca, pubdozuma T. Hek)

YmMmenue peuiaTb IMONUCKOBBLIC OHOJIOTMYCCKHUE 3aJa4M, BBbIIBIIATH
MPUIUHHO-CIICACTBCHHBIC CBsA3H MCKIAY HCCIICAYCMbIMU
OMOJIOTMYECKUMU O6I>CKTaMI/I, nponeccaMmn M ABJICHUSAMH, NOCJIATh
BBIBOJbI U IIPOTrHO3bI HA OCHOBAHWHU MMOJYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTUIIMYCCKUEC CXCMbI CKPCIIUBAHUA JIA Pa3sHBIX TUIIOB
HacCJICAOBaHUA IPU3HAKOB Y OPraHu3MOB, COCTABJIATH CXEMbI IICPCHOCA

BCIICCTB U OHCPIvU B OKOCUCTEMAX (IIGHI/I IIHUTaHWA, ITHIICBBIC CGTI/I)

YMeHue ycraHaBiIMBaTb B3aUMOCBSI3M MEXKIY CTPOEHUEM U
GYHKIUSMH: OpPraHOMJIOB, KJIETOK pa3HbIX TKAaHEW, OpraHaMu H
CUCTEMaMH OpraHOB y PAacTeHMi, >KMBOTHBIX M YEJIOBEKa; MEXIY
sTanamMu 0OMeHa BEIECTB; dTalaMH KJIETOYHOI'O LIUKJIA U )KU3HEHHBIX
IUKJIOB  OpPraHM3MOB; JTamamMH AMOPHOHAIBHOTO  Pa3BUTHS;
TeHOTUNIOM U (EeHOTUNOM, (QEeHOTUNIOM U (aKTOpamMH Cpeabl
oOWTaHUs; MpoLEeCCaMU  HBOJIOLIMM;  JABIDKYIIUMHU  CHUJIAMH
aHTPOIOT€HE3a;  KOMIIOHEHTAMH  Pa3lIMYHBIX  DKOCUCTEM W

HpI/ICHOCO6J'IeHI/I}IMI/I K HUM OPraHnu3MoOB

YMeHue BBIICIATh CYIIECTBCHHBIC TPU3HAKH

CTPOCHUS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OAHOKICTOUHBIX
¥ MHOTOKJICTOYHBIX OPT'aHU3MOB, BHJIOB, OMOT'€OIIEHO30B, SKOCUCTEM
U Ouocdepbl; CTPOSHUS OPraHOB W CHUCTEM OpPraHOB pPACTCHUH,

KHNBOTHBIX, YCIO0BCKaA, nmponeccoB KUBHECACATCIIbHOCTH,




MPOTEKAIOIINX B OpPraHU3MaxX pacTEeHUH, KUBOTHBIX U YEJIOBEKA;
OMOJOTMYECKHX TMpPOLEeCCOB: oOOMeHa BemecTB (MeTaboau3Mm),
nH(pOpMaIIUY U TIPEBpaIICHUs YHEPTHH, OPOKEHUS, aBTOTPO(PHOTO U
reTepoTpoPHOr0 TUMOB MUTAHUS, (OTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Meii03a, raMeToreHe3a, aMOpruoreHe3a, mocTIMOPUOHAIEHOTO
pPa3BHUTHSA, PA3MHOKCHHS, WHJIWBHUIYaJbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aMMOJICUCTBHUS TEHOB, TETEPO3UCA; JEUCTBUI
UCKYCCTBEHHOI'O 0TOOpa, CTaOWIM3UPYIOLIETO, JBHXKYLIETO U
pa3phIBAIOIIETO  €CTECTBEHHOrO0 OTOOpa; ajuIONaTPUYECKOro U
CUMIATPUICCKOTO BHJI0O00PA30BAHMS;, BIHMSHHS JBIKYIIUX CHII
IBOJIIOIIMM  HAa TeHO(OHA  TOMYJAINHMH, MPHCIIOCOOJICHHOCTH
OpPTaHW3MOB K cCpelne OOWTaHWs, YepeNOBaHUs HANpPaBICHHUN

OBOJIIOIIUMHU; KPYTOBOpPOTa BCHICCTB U ITIOTOKA SHEPIrMU B SKOCHUCTEMAX

ChopMHupoBaHHOCTh yYMEHHUS BBIIEIATH CYIIECTBEHHbIE MPU3HAKHU
BUPYCOB, KIETOK MPOKAapUOT W 3YKapHOT; OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BUIOB, OMOTEOIIEHO30B U SKOCUCTEM;
0COOEHHOCTH IPOLIeCCOB 0OMEHA BEIIECTB U MPEBPALICHHS SHEPTUU B
KIIeTKe, (POTOCHHTE3a, TUIACTHYECKOTO0 U IHEPreTHUeCKOro oOMeHa,
XEMOCUHTE3a, MMHTO3a, Me€i03a, OIJIOJIOTBOPEHUS, PpPa3BUTUA U
Pa3MHOXKEHHUS, UHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHEe3a),
00pBOBI 3a CYIIIECTBOBAHHE, €CTECTBCHHOTO otOopa,
BUA000pa30BaHusl, MNPUCIOCOOJICHHOCTH OPraHW3MOB K Cpefe
O6I/ITaHI/I$I, BJIMAHUA KOMIIOHCHTOB 3JKOCHUCTEM, AHTPOIOICHHBIX
W3MEHEHUHN B AKOCUCTEMAX CBOEW MECTHOCTH, KPYrOBOPOTA BEIIECTB

Y TIpeBpalIeHus YHEprun B Onocdepe

VYmenne UCIOJIb30BaTh COOTBETCTBYIOIIINE apryMeHTHI,
OMOJIOrMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY JUISl TOKA3aTelbCTBA
POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATHUYECKHUX I'PYIIIT; B3aUMOCBSI3H
OpPraHu3MOB M Cpelbl OOWTaHMs;, €JUHCTBA YEJIOBEYECKHX pac;
HEOOXOAMMOCTH  30pOBOro  obOpa3a  KHM3HHM,  COXpPaHEHHUs
pa3Ho00Opa3usi BUJIOB U 3KOCUCTEM KaK YCJIOBHUSI COCYIIECTBOBAHMS

MpUpoOAbI 1 YCJIOBECUCCTBA

YMeHne KpUTHYECKH OIEHUBaTh HHGPOpPMALUI0 OHOJIOTHYECKOTO
COZEPKaHUsA; UHTEPIIPETUPOBATh ITUYECKUE ACTIEKTHI COBPEMEHHBIX
UCCIEIOBaHUM B OWOJNOTMH,  MEIOUIMHE, OUOTEXHOJOTHUH;
paccmaTpuBaTh rI100anbHbIe JKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

ITO3HUIIHUIO




HEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, IIPOBEPJAEMbBIX HA EI'D
11O BUOJIOT'UHN

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

buonorus xkak HayKa. 2’KuBbIe CHCTEMEI U HX HU3YUCHUC

11

CoBpemeHHast Ouonorus — KOMIUIEKCHAsh Hayka. buojormdeckue Hayku U
u3ydaemble UMH TpoOiembl. DyHIaMEHTaNbHbIC, MPHUKIAIHBIE U TOUCKOBBIC
Hay4YHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HavyeHue Omosoruv B (POPMHUPOBAHWUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBa3anHbie ¢ Ouosnorueld. 3HaueHue OUOJIOTHHU B
MPAKTUYECKON JEATeIbHOCTH 4YellOBeKa: MEIUIIMHE, CEJIbCKOM XO3SHCTBE,

MPOMBIINIJICHHOCTH, OXpaHC IMTPHUPOABI

1.2

JKuBble cucTeMbl Kak peaMeT u3ydeHus ouonoruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOI0 COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTD, CI0XKHOCTh U
YIOPSIAOUYEHHOCTh CTPYKTYPBHI, OTKPBITOCTB, caMoOpraHusanus,
CaMOBOCIIPOM3BEACHUE, PA3IPAKUMOCTh, U3MEHUMBOCTD, POCT U PA3BUTHE.

YPpOBHH OpraHU3alMK KUBBIX CUCTEM: MOJIEKYJISPHBIN, KIETOUYHbIN, TKAHEBBIM,
OpraHUu3MEHHbIM, MOMYJISIUUOHHO-BUI0BO, AKOCUCTEMHBIN
(OuoreoneHoTHUECKHU), OnocdepHbid. IIponeccsl, MPOUCXOASIINE B KUBBIX
cuctemax. OCHOBHBIC MPHU3HAKU >XKUBOTO. JKH3HB Kak (opMa CYIIeCTBOBAHUS

MaTepuu

1.3

Meroasl Ouoniormueckoi Hayku. HaOmromeHue, u3MepeHHe, SKCIEPUMEHT,
cucrematuszanusa, MeraaHanu3. lloHsATHE O 3aBUCMMOM M HE3aBUCUMOU
nepemeHHol. [InannpoBanue skcnepumMenTa. [loctaHoBKa U poBepKa TUIIOTES.
HyneBass runores3a. Ilonstue BbIOOpKM M €€ mocToBepHOCTh. Pa3bpoc B
Ouosnoruuyecknx JaHHbIX. OLIEHKAa TOCTOBEPHOCTH MOJIYUYEHHBIX PE3yJIbTaTOB.
[IprunHbI HCKaXKeHUS pPe3yJabTaTOB dKcnepuMeHTa. [[oHATHE CTaTUCTUYECKOro

TECTa

KneTka kak OMoioruyeckasi CucreMa

2.1

Krnetka — cTpykTypHO-QyHKIIMOHAIbHAS €IUHULA KUBOTrO. MIcTOpUs OTKpBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[netinen, P. BupxoB). OCHOBHBIE TOJIOKEHUS COBPEMEHHOW KJICTOYHOM
TEOpUH.

MeToapl  MONEKYISAPHOM W KIETOYHOM  OMOJOTHMU:  MHUKPOCKOTHS,
xpomatorpadusi, anekTpodopes, MeTol MEYEHBIX aTOMOB, quddepeHIaTIbHOE

LICHTpI/I(byTI/IpOBaHI/Ie, KYJIBbTUBUPOBAHUC KIICTOK




2.2

XUMHUUECKUH COCTaB KIETKH. MaKkpo-, MUKpO- M YJIBTPaMUKpPOUIEMEHTHI. Boja u
€€ poJib KaK pacTBOPUTEISI, PEareHTa, y4acTHe B CTPYKTYPUPOBAaHUM KIIETKH,
TEIUIOperysiuui. MuUHepaabHble BEUIeCTBAa KJIETKH, UX OHMOJOTHYECcKasi poJb.
Posib KaTHOHOB U aHMOHOB B KJIETKE.

buonornueckue mnonuMmepsl. benkun. AMHHOKUCIOTHBIM cocTaB  OEJIKOB.
CtpykTypsl 0enkoBO MoJekyibl. llepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BropuuHas, TpeTuyHas, YETBEpPTUYHAS CTPYKTyphl. JleHaTypaums.
CoiictBa 6enkoB. Knaccudukanus 6enkoB. buonorunueckue QyHKIIH OSIKOB.
VYrneBoabl. MoHOcaxapu/ibl, JUcaxapHabl, OJIMTOCAXapUIbl U IOJIHCAXaPUIBL.
O6mwmit miaH cTpoeHUST W (HU3UKO-XMMHUYECKUE CBOWMCTBA YIJICBOJIOB.
buonoruueckue QyHKIUU YTrIIeBOJOB.

Jlumuaer. TuppodunsHO-TUAPODOOHBIE cBOMicTBa. Knaccudukanus aumumos.
Tpurmuuepunsl, dpochonunuasl, BockH, crepousisl. buonornyeckue GpyHkuuu
munugoB. OOmme cBoifcTBa OMONOTMYECKMX MEMOpaH — TEKydecTh,
CHOCOOHOCTh K CaMO3aMbIKaHUIO, TTOJTyITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JIHK u PHK. Crpoenne HYyKIEHMHOBBIX KHCIIOT.
Hykneoruasl. [Ipunnun komiuiementapHoctu. [Ipasuno Yapragda. Ctpykrypa
JIHK — nBoiinas cnipanb. MectoHaxoxaeHue u ononorudeckne pynkunu JJHK.
Buasl PHK. ®ynxunu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsisu B Mosiekylie ATO.
buonornueckue Gpynkiun AT®. BoccTaHOBICHHbBIE IEPEHOCYUKH, MX QYHKIUU
B kietke. CekBenupoBanue JJTHK.

CtpykTypHass OuoyOTHs: OMOXMMHUYECKHE M OMO(PU3NYECKHE HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYII

2.3

Tumbr  KIETOK: dJyKapuoTH4YecKass | TmpokapuoThueckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTuueckoi kiaeTku. Kietounas cTteHka OakTepuil U apXeu.
OcobeHHOCTH CTpOoeHUs1 reTepoTpodHON W aBTOTPOPHON MPOKAPHOTUUECKHUX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOLIEHO3aX.

Crtpoenue U QyHKIMOHUPOBAHHE dYKapUOTHUYECKON KieTkH. IInazmaTnueckas
MeMOpaHna (rua3manemma). CTpykTypa miazmaTuyeckoil MeMopansl. TpaHcnopt
BEIIECTB 4epe3 IUIa3MaTH4YecKyl0o MeMmOpaHy: mnaccuBHbIM (auddysus,
obneruénHass auddysus), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIM aKTHUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. PaGota HaTpuii-KaineBoro
Hacoca. DHJONUTO3: MUHOIUTO3, (haronuto3. Dk3o01uTo3. KiierouHas cTeHka.
CrpykTypa 1 GyHKINHU KIETOYHON CTEHKH PaCTEHHA, TPHOOB.

Hurorutazma. [utozons. Llutockener. [Bumxenue nurToruiazMbl. OpraHOHIbI
kineTkn. OmHOMEeMOpaHHBIE OPTaHOWIBI KJIETKH: HSHIOIIIA3MaTHUYECKas CETh

(BIIC), anmnapar I'onbxku, TM30COMBI, UX CTpoeHUE U (PpyHKIMH. B3aumocss3pb




OJTHOMEMOpaHHBIX OPraHOUI0B KJIeTKH. CTpOCHHE IPaHyIISIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbIx OenkoB. CuHHTE3 KIETOYHbIX MeMOpaH. ['mankuii
(arpaHynsipHBI) SHOOMIA3MATUYECKUN peTukyiayM. CekpeTopHas (yHKIUS
anmnapata ['onpmxu. TpancnmopT BellecTB B KieTKe. Bakyonu pacTHUTENbHBIX
kietok. Kierounstit cok. Typrop.

[lomyaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHPHUHU, IIACTUIBL.

Crtpoenre u (GyHKIMH MHUTOXOHIPHHA W TuiacTuiA. IlepBuduHbIe, BTOPUYHBIE U
CIIO)KHBIE  IIACTUABI  (DOTOCHHTE3UPYIOIIMX  DYKApHOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOTUIACThI BBICIIMX PACTCHUM.

HememOpanubie opranounbl kietkun CrpoeHune M (QyHKUMH HEMEMOpaHHBIX
OpraHouioB KjeTku. PubOocombl. MukpodunameHnTsl. MpbleyHblE KIETKH.
Muxkpotpybouku. Knetounsni mneHtp. CTpoeHHE W JIBHIKECHHE JXT'YTHKOB H
pecHryek. MUKpOTpyOOUKH IIUTOIUIAa3MbI. LleHTprob.

SAnpo. OGonouka siapa, XpOMaTHH, KapuoIUla3Ma, SAPBIINIKHU, UX CTPOCHUE U
byHkuun. SnepHbiid OSNKOBBIM MaTpUKC. [IpoCTpaHCTBEHHOE PaCIOIOKEHUE
XpOMOCOM B MHTep(]a3HOM sisipe. benku xpomaTuHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT

(pacTUTEeNbHOM, )KUBOTHOM, TPUOHOIA)

2.4

ACCUMMIIAIIMS M TUCCUMUJISILIMA — JIBE CTOPOHBI MeTabonu3ma. Tunsl oOMeHa
BEIIIECTB: aBTOTPO(HBIN U reTepoTpodHbIA. YUacTHe KHcIopoJa B OOMEHHbIX
nporeccax. DHepreTuueckoe oOecredeHne KIeTKH: npesBpameHne ATD B
oOMeHHBIX Tmporeccax. DepMEHTATHBHBIN XapaKTep PEaKuil KIECTOYHOTO
MeTabonu3Ma. DEepMEHTHI, UX CTPOCHHE, CBOWCTBA M MEXAaHHM3M JCHCTBHS.
Kodepmentsl. Otnuunst (QepMEHTOB OT HEOPraHMYECKUX KaTaJlu3aTOpPOB.
benku-aktuBatopel M O€JIKU-UHTUOUTOPBHL.  3aBUCUMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEAKIUil OT pa3InYHbIX (PAKTOPOB.

[lepBruHBIl CUHTE3 OpraHMYeCcKUX BewecTB B KieTke. PortocuHTe3. Poib
XJIOpOIIACTOB B Iponecce (orocuHre3a. CBeToBas M TeMHOBas (hasbl.
IIponykTuBHOCTH (hoTOCHHTE3a. BiusiHue pa3nuyHbX (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XeMOCHHTE3. Paznoob6pa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULIMPYIOLIHE OaKTepuu, *Kelle300aKTeprun, cepoOakTepuu, BOJIOPOIHbIE
OaxkTepuy. 3HaUEHHUE XEMOCHHTE3a.

AmnaspoOHble opraHu3mbl. Buabl Opoxenus. IIpoaykTbl OpoxeHus U HX
WCTIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN O0Ie3HE.

AdpoOHBIE OPraHU3MBl. DTambl YJHEPTETHICCKOTO 0OMeHa. [10IrOTOBUTEIBHBIIM

stan. ['ukonn3 — 6eCKUCIOpoJHOE PACILIEIUIEHNE TIIFOKO3bI.




buonoruueckoe OKHUCIIEHUE, WIN KIETOYHOE JAbIXaHHWE. POJIb MUTOXOHIpHH B
mporieccax — Ouojormueckoro  okucieHus.  Lluknuueckue — peakium.
OxucnutensHoe (pochopunuponanue. [IpenmyiiecTBa a3poOHOro Myt ooMeHa

BEIIECTB Mepes aHa3pOOHBIM. DPPEKTUBHOCTh YHEPreTUUECKOro 0OMEHa

2.5

Peakuun matpuuHoro cuHtesa. lIpuHIMI KOMIUIEMEHTApHOCTU B peaKLUAX
MaTPUYHOTO  CHHTe3a.  Peanm3anms  HAcJIEICTBEHHOW  HMH(OpPMAIUH.
I'enernueckuii ko, ero cBoictBa. TpaHckpunuus — matpuusbiil cuate3 PHK.
[IpyHUMIIBI  TPAHCKPUIILMU:  KOMIUIEMEHTAapHOCTb, AaHTHUIIAPAJUIEIbHOCTD,
aCUMMETPUYHOCTh. TpaHcisanusa U e€ sranbl. Yyactue tpaHcnoptasix PHK B
OouocuHTe3e Oenka. YcnoBus OuocuHTe3a Oenka. KoaupoBanue aMHHOKHUCIIOT.
Posb pubocom B Guocunrese Genka.

Opranuszanys reHoMa y IpoKapHoT U 3yKapuoT. Perynsnus akTUBHOCTH I'€HOB
y npokapuoT. ['unoresa onepona (P. XKako0, XK. Mano). Perynsuus oOMeHHBIX
MpoLECCOB B KieTke. KileTouHbIi romeocTas.

Bupychbl — Heknerounsle (popMbl KU3HH U OOJIUraTtHele mapasuTbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a0omeBanus denoBeka, )KUBOTHBIX, pactenuii. CITN, COVID-19,

conuaJiIbHbIC U MCIUITUMHCKUC HpO6HCMBI

2.6

Knerounslii 1mmki, ero mepuoisl M perymauusa. HMurtepdaza u  MuTo3.
OcobeHHOCTH TPOIIECCOB, MpOTeKaroImuX B MHTepdase. [ToaroToBka KIeTku
nenenuto. [IpecuHteTnyeckuit  (MOCTMUTOTHYECKUN), CHUHTETHUECKUUH W
MOCTCUHTETUYECKUH (TPEMUTOTUUECKUI) TepHOAbI UHTEP(Da3bI.

Marpuunsiii cunre3 JIHK — perumkanums. IlpuHnuner perummkanunn JTHK:
KOMIUIEMEHTAPHOCTb, IIOJYKOHCEPBAaTUBHBI CHUHTE3, AHTUIAPAIIIEIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Temomeps! u
TemoMepasa. XPOMOCOMHBIM Ha0Op KIETKHM — KapuoTHN. JIWMIowmHbId u
rarionHbii  HaOopbl XpomocoMm. [‘omonoruuneie XxpomMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenne kneTku — MATO3. CTaZiuyu MUTO3a M MIPOUCXOJALINE B HUX MPOLIECCHI.
Tunsl muto3a. Kapuokunes u nuTOKMHE3. bHojIorndyeckoe 3HaYeHHE MUTO3a.
Perynsanus mutoTHdeckoro nukia kiaeTku. lIporpammupyemas KiaeTodHas
ru0esnb — arnomnros.

CDyHKI_II/IOHaJ'IBHaH ICHOMMKaA

Opraausm Kak OHOJIOTHYECKas CUCTEMa

3.1

OI[HOKJ'IGTO‘IHBIC , KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHHu3Mbl nu

MHOI'OTKaAHCBbLIC OPIraHU3MBbI.




@dopMBl pa3MHOKEHHS OPTraHM3MOB: Oecroiioe (BKJIIOYash BEreTaTUBHOE) U
nmonoBoe. Buael OGecnonoro pa3MHOXKEHHUsS: TOYKOBaHWE, CHOPYJISAIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[lonoBoe pasmuoxkenue. IlonoBble kineTku, unum rametsl. Meio3. Craguu
Mmenos3a. IloBenenne xpomocom B Menose. Kpoccunrosep. buonormueckuit
CMBICJT M€1103a 1 MOJIOBOTO IIpo1ecca. Meno3 1 €ro MecTo B )KU3HEHHOM LIUKJIE
OpraHU3MOB.

[Ipen3aponsimieBoe pazpurue. ['amerorenes y KMBOTHBIX. 1I0JI0BBIE Kee3sbl.
OOpa3oBaHne W pa3BUTHE TOJOBBIX KiIeTOK. CrepMaToreHe3 W OOTeHeEs.
Crpoenue mosioBeIX KieToK. OmIofoTBOpeHHE W SMOpPUOHAIBHOE pPAa3BUTHE
YKUBOTHBIX. Cnioco0mr OIJIOIOTBOPEHHS: HapYXHOE, BHYTpPEHHEE.
[TapTenorenes.

WunuBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craauu sSMOpuoreHesa
YKUBOTHBIX (Ha TIpuMepe Jsaryiikn). [poonenue. Tunsr gpodaeHus. OcoOeHHOCTH
IpoOJIeHUsT MIICKOTIUTAIOMIMX. 3apOABIIIEeBbIE JTUCTKU (TacTpynsnus). 3akiaaka
OPraHOB U TKaHEW W3 3apOJBIIIEBBIX JIUCTKOB. B3anMmHOE BiIusiHUME dacTei
pa3BUBAIONIETOCS 3apofbliia (IMOpHOHANbHAS WHAYKIHWA). 3aKiajgka IulaHa
CTPOEHMSI KUBOTHOTO KAaK PE3YJbTAaT MEPAPXUUECKHX B3aUMOJCHCTBUN T'€HOB.
BnusiHre Ha SMOpHOHATBHOE PAa3BUTHE PA3IMUYHBIX (DAKTOPOB OKPYKAIOIICH
cpenbl.

Poct u pasBurme xuBOTHBIX. [locTamOpuoHanbHbli mepuoxa. IIpsimoe u
HenpsiMoe pasBuTue. Pa3zBute ¢ Metamopdo3omM y O€ClO3BOHOYHBIX U
MMO3BOHOYHBIX >KMBOTHBIX. BHOIOrHMYecKkoe 3HAYCHHE MPSIMOTO M HEMPSIMOIO
Pa3BUTHS, UX PACTIPOCTPAHECHHUE B PHUPOAE. THUIIBI pOCcTa )KUBOTHBIX. DAKTOPHI
peryisuud pocta JKUBOTHBIX M uenoBeka. Craguu MOCTIMOPHOHAIBHOTO
pa3BUTHSA y )KUBOTHBIX U 4yenoBeka. [leprobl oHTOreHe3a yenoBeka.
Pasmuoxxenne u pasButue pacteHuid. ['amerodputr um cmopodur. Meiio3 B
KU3HCHHOM IIMKJe pacteHuid. OOpa3zoBaHue Ccrmop B MpoIecce Meio3sa.
l'amerorenes y pacrennii. OIUIOOOTBOPEHHE UM PA3BUTUE PACTUTEIBHBIX
oprau3MoB. J[BolfHOE OIIO0TBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CEMEHU. MeXaHW3MBbl PETyJsIUM OHTOI€HE3a Yy PACTEHHH W

ZKHUBOTHBIX

3.2

Uctopust craHOBNEHUS W pa3BUTUSL TEHETUKU Kak Hayku. (OCHOBHBIE
FEHETUYECKHUE MOHATUSA U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJICIbHbBIE
TEHbI, aJbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBIM U PELECCUBHBIN NPU3HAK,
TOMO3UI0Ta, TETEPO3Ur0oTa, YHCTas JIMHUS, TUOPHIBI, TCHOTUI, (QEHOTHII.
OCHOBHBIE METOJbI TI'CHETHKHU: THOPHIOJIOTHYSCKHUN, ITUTOJOTUICCKHM,

MOJIEKYJIIPHO-TEHETUYECKUI




3.3

Monorubpunnoe ckpemuBanue. IlepBblii  3akoH MeHgens — 3aKkoH
e1MHo00pa3usi TuOpuI0OB MepBoro mnokoseHus. [IpaBuiao JOMUHMPOBaHUS.
Bropoii 3akoH MeHiens — 3aKOH paclleryieHus: npu3HakoB. LluTonoruueckue
OCHOBBI MOHOTHOPHTHOTO CKpELMBaHUA. | MIOTE3a YUCTOTHI TaMeT.
Ananusupyrouee ckpemuBaHue. [IpoMexyTOUHBIM XapakTep HaciIeIO0BaHUS.
Pacmennenne npu3HakoB IpHU HEIIOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tperuit 3akoH MeHzens — 3aK0OH HE3aBUCHMOI'O
HacjleIoBaHUs  Npu3HAaKkoB. LluTonmormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpELMBaHMUs.

CuemienHoe HacienoBanue npu3HakoB. PaGoter T. Moprana. CreruieHHOE
HacJeA0BaHUE T€HOB, HAPYIICHHE CLEIUICHHUs MEXAy TeHaMu. XpOMOCOMHas
TEOpHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIN MEXaHU3M ONPEIEICHUS IoJIa. AYTOCOMBI H
IIOJIOBBIE XPOMOCOMBL. |'OMOraMeTHBIN U reTeporaMeTHeIN moil. I'eHeTndeckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HaciienoBanue NpH3HAKOB, CLEIUIEHHBIX C
IOJIOM.

I'enotun kak nenoctHas cucreMa. IlnelioTponysi — MHOXECTBEHHOE JEHCTBHE
reHa. MHOXECTBEHHBIM ajuienu3M. B3aumopeiicTBue HeayuIeIbHBIX TEHOB.

KommnemenrapHocts. Onuctas. Ionumepus

3.4

B3aumoneiictBe TeHoTMma W cpeAbl Tnpu  QopMUpoBaHUMU  (peHOoTHMA.
N3menunBOCTh Npu3HakoB. KaueCTBEHHbIE U KOJIMYECTBEHHBIE NMPU3HAKU. BUb
M3MEHYMBOCTH: HEHACIICICTBEHHAS M HACJICACTBCHHAS.

MoaudukanmonHass ~ M3MEHYMBOCT. Pomb  cpensl B (pOPMHUPOBAHUHU
Mou(HKaMOHHON n3MeHurnBocTH. HopMma peaximu npusHaka. BapuanmoHHbII
psan u BapuanoHHas kpuBas (B. Horanncen). CBoiicTBa MOIU(pHUKALIMOHHON
M3MEHIHBOCTH.

I'enoTunuyeckas HW3MEHUMBOCTH. CBOICTBAa TI€HOTUIIMYSCKOM HM3MEHYMBOCTH.
Buel reHOTHITHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIlTMOHHASI.
KoMOuHaTtuBHasT W3MEHYMBOCTh. Mel03 H TIOJOBOM TMPOIlECC — OCHOBA
KOMOMHATHBHOM U3MEHUYHMBOCTH. POJIb KOMOMHATHBHON H3MEHUNBOCTH B CO3JaHUN
TeHETHYECKOTO Pa3HO00pa3usi B MpeieNiaX OJHOTO BU/IA.

MyTanuoHHas U3MEHYUBOCTE. BUbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M WHAYLUMPOBAaHHBIE MYTALMU. SIA€pHBIE M LUTOIUIa3MAaTUYECKHUE
Myrtaiuu. CoMaTHYeCKWE | TMOJIOBblE MyTaluu. [IpuunMHBI BO3HHMKHOBEHHS
MyTaiuil. MyTareHl W WX BIUSHUE HAa OpraHU3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpoIlecca. 3aKOH TOMOJIOTMUYECKUX PSJOB B HAcCJeICTBEHHOU
m3menuuBocty  (H.W.  BaBwioB).  BHesnepHas  M3MEHYMBOCTD U

HaCJICACTBCHHOCTD




3.5

Kapuotun uyenoseka. MexayHapoaHas IporpaMMa HCCIEIOBaHUS TE€HOMa
gyesoBeka. MeToapl M3y4eHHMs TEHETHMKM 4YeJIOBEKA: TI'€HEAIOTHYECKUil,
OJU3HEIOBBIH, LIUTOT€HETUYECKHH, HOMYJIALIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIpHO-TeHETHUeCKHd. ~ COBpPEMEHHOE  ONpENEICHHE  T'€HOTHIA:
IIOJIHOTEHOMHOE CEKBEHHPOBAHME, TECHOTUIIMPOBAHUE, B TOM YHCJIE C TIOMOIIBIO
[1I[P-ananu3a. HacnencrBennsie 3abojeBaHus  ueloBeka. [eHHbIE U
XpOMOCOMHBIE ~ Oosie3HM ~ 4yenoBeka.  bonesHu ¢ HaciueICTBEHHON
IPEAPACIOI0KEHHOCTHIO. 3HAUEHUE MEIULIMHCKON T€HETUKHU B ITPEJOTBPAILEHUU

U JIEUEHNN TEHETHUECKNX 3a00seBanmii ueoBeka. CTBOIOBBIE KIIETKU

3.6

JloMecTHKanusl ¥ CENEeKUMs. 3apOXKICHUE CEJEKIIMU U JOMECTHKAIUU. YUYCHHE
H.. BaBunoBa 0 LEHTpaX NPOUCXOXKICHHUS M MHOrooOpasusi KyJIbTYpHBIX
pacteHuii. Posib ceneknyu B CO3JaHUU COPTOB PACTEHUH W TMOPOJ KUBOTHBIX.
Copr, mopojga, mTamMm. 3aKOH TOMOJIOTHYECKMX pSAIOB B HACJIEICTBEHHON
m3menunBocty H.M. BaBuiosa, ero 3HaueHue /i CEICKIIMOHHON pabOTHI.
Metoasl ceneKIMOHHONW paboThl. VCKycCTBEHHBIM OTOOp: MAcCCOBBIA H
WHIWBHUIYAIbHBIA.  JTambl  KOMOWHAIMOHHOW  cenekiuu.  McmbiTanue
npou3BoguTeNeld Mo moTtoMcTBy. OTOOp MO TEHOTHMY C TMOMOIIbIO OLIEHKH
(deHoTHIIa TOTOMCTBA M OTOOP MO TeHOTHITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/] CEIEKITMOHHOM paboThl. PannannoHHbIit
U XUMHUYECKHI MyTareHe3 KaK HMCTOYHHUK MYTalluid y KYJIbTYPHBIX (opM
opranu3moB. Mcronb30BaHHE€ TEHOMHOIO pEAAaKTUPOBAaHUS U METOJIOB
pexomOunanTHbIX JIHK 11t monmydeHus uCX0AHOTO MaTepraa sl CeJIeKIHH.
[Nomy4yenne nonumonaoB. BHyTrpuBHoBas rulOpummsanus. bimskopoacTBeHHOE
CKpelllMBaHue, WM UHOpUIUHT. HepoJcTBeHHOE CKpellMBaHue, WM ayTOpUIMHT.
I'ereposuc u ero npuunnbl. Vcnonp3oBanue rereposuca B cenekiuu. OtnanéHHas
rubpuanzanyst. [lpeogonenue Oecrutonus MEXBHIOBBIX THOPHIOB. JloCTIKEHHS

CEJIEKIIMU PACTEHUI U KUBOTHBIX

3.7

OOBEKTHI, NCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KIIETOUHBIE U TKAHEBbIE KYJIbTYPBI,
MUKPOOPTaHU3MBI, HX XapaKTepUcTUKa. TpaaulmoHHass OHOTEXHOJOTHS:
xjeborneueHre, TOMYYeHHE  KUCIOMOJOYHBIX  MIPOAYKTOB,  BUHOZEIHE.
Muxkpobuonornyeckuii cunHTe3. OOBEKTH MUKPOOHOJOTHUECKUX TEXHOJIOTHH.
[lpousBopcTBO  Oeska, AMHHOKHCIOT W BHUTaMUHOB.  VIcKyccTBEHHOE
OILUIOJOTBOPEHHUE. PEKOHCTpYKIUSA SHULEKIECTOK W KJIOHUPOBAHHUE >KUBOTHBIX.
Meton TpaHCIUTaHTaLUU SAEP KIETOK.

XpomMocOMHasi M TeHHass WHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HAa H
KoHCTpyHpoBaHue pekoMOMHAHTHBIX JIHK. JlocTmkeHHs W TepCHEKTUBBI
XPOMOCOMHOW ¥ TEHHOW WHXXCHEpUH. MeIUIHUHCKHE OHOTEXHOJIOTHH.

Hcnonp30BaHnue CTBOJIOBBIX KIETOK




4.1

Cucrema 1 MHOrooOpasue OpraHMuecKkoro Mupa

buonornueckoe  pazHooOpasue  opranu3moB. CoBpeMeHHas  cUCTEMa
opranundeckoro mupa. I[lpunnuns! knaccudukanmu opraHu3moB. OCHOBHbIE
CHUCTeMaTHUYECKHUE IPYIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHHS U KHU3HEACATECIBHOCTH OJHOKJIETOUYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOYHbIE TPUOBI, OJHOKJIETOUHBIE BOJOPOCIH, IPyrue
npotuctel.  KosoHuanpHble — opraHu3Mbl.  JIBM)KEHHE  OJHOKJIETOYHBIX
OpraHu3MoB: aMEOOHIHOE, KT'YTUKOBOE, PECHUYHOE. 3alUTa Y OAHOKIETOUHBIX

OpraHu3MoB. Pa3apakuMOCTh y OJTHOKJIETOUHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHOroKJIETOYHbIE  pacTeHusA. B3auMOCBA3b 4YacT€d  MHOTOKJIETOYHOTO
opranu3ma. TkaHu, OpraHbl ¥ CUCTEMbI OPTraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm Kak enuHoe Lenoe. TkaHu pacTeHU. TUIBI pacTUTENBHBIX TKAHEH:
oOpa3oBaTesibHas, TIOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHUYECKas.
Ocobennoctu cTpoeHusi, (YHKIMA W PACTIONOXKEHHS TKaHEH B OpraHax

pacteHui

4.3

BereraTtuBHbIE M FeHEpaTUBHBIE OPTaHbl pacTeHU. OYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BU>KeHHME MHOTOKJIETOUYHBIX PACTEHUN: TPOIIU3MBbI
n Hactuu. [loriomenue BOIbI, YIIEKHCIOrO0 ra3a U MHHEPAIBHBIX BELIECTB
pactenusimu. Jlpixanue pacrenuit. uddysus razoB uepe3 NOBEPXHOCTh KIETKH.
TpaHcnopTHbIE CUCTEMbl pacTeHUW. Bbiaenenwe y pacteHuid. 3ammra y
MHOTOKJIETOYHBIX pacTeHuil. Kyrukyna. CpeacTtBa macCMBHOM M XMMHYECKOU
3amuThl. ODUTOHUIUBI.

Pa3znpaxumMocTh U peryisinusg y opraHu3MoB. Pa3npaxumMocTe U perymsuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHOroKIIeTOUHbIE  KMBOTHbIE. B3auMOCBsA3bp 4YacTe€il MHOTOKJIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMbI OPTAHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranusm kak eguHoe 1enoe. ['omeocras. TkaHU )KMBOTHBIX M YellOBEKa. THIIbI
KUBOTHBIX TKaHEW: SNUTETUalbHasl, COCAMHUTENIbHAs, MBIIICYHAsl, HEPBHAS.
Ocobennoctu cTpoeHusi, (QYHKIMA W PACTIONOXKEHHS TKaHEH B OpraHax

JKHUBOTHBIX U YCJIOBEKaA

4.6

OpraHbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Omnopa Tena opranu3moB. CKeNeThl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XUBOTHBIX. HapyxHbIil 1 BHyTpeHHMI ckeneT. CTpoeHUe U TUIbl COSAMHEHMUS
KOCTEH.

JIBM>KEHHE MHOTOKJIIETOYHBIX JKMBOTHBIX. [IuTanue >xuBoTHBIX. IluTanue
MIO3BOHOYHBIX XHMBOTHBIX. JpIXxaHue *xHUBOTHBIX. KoxkHOe nbixanue. JKabepHoe

U IErOYHOE JbIXaHHE.




JIbIXaHuE IO03BOHOYHBIX >KMBOTHBIX. DBOJIOLMOHHOE YCIIOKHEHHE CTPOCHUS
NETKUX MO3BOHOYHBIX )KUBOTHBIX. J[pIXaTelbHas cucTeMa yesloBeKa. MexaHu3m
BEHTWISIUM JIETKUX Y NOTHIl M MJICKOMMUTAIOMMX. TpaHCIOpT BeUIECTB Y
Opranu3MoB. TpaHCHOPT BelIeCTB y *KMBOTHBIX. KpoBeHocHast cucrtema u eé
opranel. KpoBeHocHas  cucTemMa  MO3BOHOYHBIX  KMBOTHBIX.  Kpyru
KpPOBOOOpAIIEHUs. DBOJIOIMOHHBIE YCJIOKHEHUSI CTPOCHUS KPOBEHOCHOM
CHCTEMBI MTO3BOHOYHBIX JKUBOTHBIX. BhIenenne y opranu3MoB. Breiaenenue y
KHUBOTHBIX. CoKparuTenpHble Bakyond. Opranbl BbineneHus. CBs3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM U BBIJICIMTENIBHOM cucTeMaMHy. BbiieneHne y mo3BOHOYHBIX
KMBOTHBIX. 3allliTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI H WHX
MIPOU3BOIHBIC.

Pa3apaxuMoCTb 1 perynsius y Oprann3MoB. Pa3apakxuMocCTb y OTHOKIICTOUHBIX
opranm3MoB. Takcuchl. Pa3apa)kumMoCTb W PErymsius y MHOTOKJIETOYHBIX
pactennii. PocToBbIe BemecTBa 1 X 3HAUCHHE.

HepBnas cuctema u pedieKTopHast peryisnusl y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTAenbl. DBOMIOLMOHHOE YCIOXKHEHHE CTPOEHUS
HEPBHOM CUCTEMBI Y )KUBOTHBIX.

PazpaboTka anroputmMoB u mporpamMm ais 3(GGEeKTUBHONW (DyHKIMOHATBEHON
aHHOTAllUM  TCHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHKPOOPTraHU3MOB, PACTCHUM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA M €TI0 3JO0POBLE

5.1

OpraHsl ¥ CUCTEMBI OpraHOB 4enoBeKa. OT/Iebl TOJIOBHOTO MO3I'a ITO3BOHOYHBIX
KHUBOTHBIX. Pednexc u pednexkropnas mgyra. be3ycnoBHble U YCIOBHBIE
peduiekcbl. ['yMopanbHasi perynsuuss U SHIOKPUHHAs CHUCTEMa >KUBOTHBIX U
yesioBeka. JKene3pl 3HTOKPUHHON CUCTEMBI U UX TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBsI3p HEPBHOH W SHAOKPHUHHOM cucteM. ['mmoramamo-runogpuzapHas

cucrema. Pepnexc u pedpnextopnas ayra. beaycioBHbie U YCIIOBHBIE pe(IeKChI

5.2

3amuTa opraHusMa ot 6onesHeil. IMMmyHHas cucrema yenoBeka. KieTounslii u
ryMOpajJbHbI MUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN CHEUPUUECKH
UMMYHUTET. Teopus KJIOHaIbHO-CEeNeKTUBHOTO uMMyHHuTeTa (I1.Dpnux,
®.M.bepuer, C.Toneraa). BocnanutenbHple OTBETHl OpraHu3MoB. Poib

BPOKAEHHOIO HMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIl

5.3

KpoBeHocHast cuctema u e€ opransl. Cep/iie, KPOBEHOCHBIE COCYABI M KPOBb.

Kpyru xpoBoobpamenus. Pabora cepnna u e€ perynsmus

5.4

Ilpixanne uyenoBeka. Jluddysus ra30B dYepe3 TOBEPXHOCTh  KIETKH.
JpIxaTenpHasg cucTeMa 4YesoBeka. JlpIxaTenbHas IMOBEPXHOCTh. Perymsus

IbIxaHus. [[prxaTeabHbie 00bEMBI




5.5

HI/IH_ICBapI/ITCJ'IBHa}I CHUCTEMa 4YCJIOBCKa. OT)IeJ'IBI MMUIICBAPUTCIIBHOTO TpaKTa.
HI/IH_ICBapI/ITCJ'IBHLIe KEIIC3bI. BHy'TpI/IHOJ'IOCTHOG n BHYTPUKJICTOUYHOC

IMUIICBAPCHUC

5.6

ITokpoBsl U ux npousBojaHble. Opranbl BbiaeneHus. [louku. Ctpoenue u
¢byHkunoHupoBanue HeppoHa. OUIBTpaIHs, CEKpeLus 1 00paTHOE BCaChIBaHNE

KaK MEXaHN3MbI paboThI OpraHoB BeieneHus. OOpazoBaHHe MOYH Y YeTIOBEKa

5.7

I[BI/I)KGHI/IG yelloBeKa: MblmieyHas cucrema. CkelleTHEIS MBIIIIBI 1 UX pa60Ta.

CrpoeHue u TUIBI COEAUHEHUST KOCTE!

Teopus sBomtouu. Pazputue xu3Hu Ha 3emIie

6.1

OpomtonmonHass  Teopus Y. JlapBuna. IIpeanocelnky  BO3HHKHOBEHUS
napBuHM3Ma. JK1U3Hb U HayyHas nedarenbHocTh Y. JlapBuHa.

JBrxymue cuisl 3BosolMy BUoB 1o Y. /lapBuHYy (BbICOKass MHTEHCUBHOCTD
pPa3sMHOXEHHsI OpraHU3MOB, HACJIEACTBEHHAass W3MEHUMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmrnenne cuaTeTHueckoi Teopun 3Bomonuu (CTD). HelttpansHast Teopus
sBomtonu. CoBpeMeHHas IBOJIIOIIMOHHAS OMOJIOTHS. 3HAYEHUE YBOTFOIMOHHOM

TeopuH B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHHBI MUPa

6.2

[Momynsitust Kak >JaeMeHTapHas eAuHHIA 3BOJOUUU. COBpEMEHHBIE METO]IbI
OLIEHKH T€HETHYECKOro pazHoo0pa3usi M CTPYKTypbl nomynsauuid. M3meHenue
reHooHAa MOMyJSIUU KaK 3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBJICHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaiitnOGepra.

DOnemeHTapHble (AKTOPHl (ABMXKYIIME CHJIBI) 3BOJIOUMU. MyTalMOHHBIN
nporecc. KoMOwWHaTWBHasT W3MEHYMBOCTH. [Ipeiid reHoB — ciydaiiHbie
HEHANpaBJIEHHblE M3MEHEHUs 4YacToT aiienedl B nomymsuusax. OddexT
ocHoBarens.  Mwurpauuu.  M3omsamus  momynsuuii:  reorpaduueckas
(mpocTpaHCTBEHHAs), OMoI0rHyecKas (pernpoayKTUBHAS).

EcrectBennslit orO60p — HampaBisooumii Qaxkrop sBomouuu. Dopmbl
€CTECTBEHHOTO OTOOpa: JBWXKYIIMH, CTAOMIU3UPYIOIIUH, pa3pbIBArOIINi
(mu3pynTuBHbI). [TonoBoit oT6op.

[Ipucnoco0NeHHOCT, ~ OpPraHU3MOB  Kak  pe3ylbTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE — mpucnocoOJeHH y  opraHu3moB. Apomopdo3bl U
uanoanantauuu. [pumeps! npucnocobiaenuii y opranuzMoB. OTHOCUTENBHOCTD
MIPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum wu cTpykTypa. BumooOpasoBanume Kak pe3yabTar
MHUKpPOIBOTIONNU. M30msiiust — kimodeBoi (haktop BugooOpa3zoBanus. [lytu u
CIIOCOOBI BUI000pa30BaHMUS aJUIONIaTPUIECKOE (reorpaduueckoe),
CUMIATpUYECKOoe  (IKOJIIOTUYECKOE), «MTHOBEHHOE»  (TONHILIONIN3AIINS,

FI/I6pI/II[I/ISaI_II/I${). I[J'II/ITGJ'ILHOCTB OBOJIIOIMIMOHHBIX ITPOLCCCOB.




MexaHu3Mbl GOPMHUPOBAHUS OHOIIOTUYECKOTO pa3HO0Opa3usl.

Posnb 3BOIOIMOHHON OMOJIOTHU B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHMs
6unopazHooOpazus. MUKPOIBOIOLUS U KOIBOJIIOLHUS MAPa3UTOB M UX XO35EB.
MexaHu3mbl (OPMHUPOBAHUS YCTOWYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI

00pBOBI C HEl

6.3

MeTtoapl n3ydeHHus Makpo3BoitoLuu. [laneoHTonornueckne MeTo1bl U3y4eHUs
sBomtorn. [lepexoanbie GopMbI U GUITOTEHETUYECKHE PSIIBI OPTaHU3MOB.
Bbuoreorpaduyeckre MeTo bl H3ydeHus HBoouN. CpaBHEHHE (IIOPHI U payHBI
MaTepUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emiin. Buabl-sHaeMuku
U PETTUKTHIL.

OMOpPHOJIOrMYECKHE U CPaBHUTEIBHO-MOP(OIOrHUecKHEe METOAbl H3YYECHHS
IBOJIIOLMM. ['eHeTHUeCKe MEeXaHU3Mbl HBOJIOLMM OHTOI€HE3a M IOSBICHMSA
HBOJIIOLMOHHBIX  HOBHIECTB. ['OMOJIOTMYHBIE M  aHAJOTMYHBIE OpraHBbL.
PynumeHnrapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJISPHO-TEHETUUYECKUE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHe METOAbl HU3y4eHHs  SBOJIIOLIUU.
I'omosnoruunsie reHsl. COBpeMEHHbIE METO/Ibl OCTPOEHUS (PUIOr€HEeTHUECKUX
JIepEBbEB.

XPpOMOCOMHBIE MYTallMH U IBOJIIOLIMS TEHOMOB.

OOme 3akOHOMEpHOCTH (TpaBuia) 3BoMOIMU. HeoOpaTumMocTh 3BOIIOLINU.

A,Z[aHTI/IBHa}I paauanus. HepaBHOMCpHOCTB TEMIIOB 3BOJIOITUN

6.4

Hayunbie rumnore3sl NpPOUCXOXKIEHHUS >KU3HH Ha 3emie. AOuoreHes u
naHcrnepmusi.  JloHayuyHble — MpEACTaBIEHUS O  3aPOXKICHUU  KU3HU
(kpearmonusm). ['umore3a TOCTOSHHOTO CaMO3apOXKICHHS JKU3HU U €€
onpoepxkeHue oneitaMmu  @D. Penu, JI. Cnamnanuanm, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U ACTPOOUOIIOTHSI.

OcHoBHBIC 3Tanbl HeOpraHuueckou Bomtonuu. [Imanerapras (reosoruueckasi)
IBOMIONUA. XHWMHYECKass SBOJONMSI. AOWOTCHHBIM CHHTE3 OpPTraHMYeCKHX
BemecTB 3 Heopranmdeckux. Ompir C. Mmmnepa u I'. FOpu. OGpa3zoBanue
noMMepoB n3 MoHoMepoB. KoanepBaTHas runore3a A.M. Onapuna, runoresa
nepBuyHoro OymboHa Jk. XommeiHa, reHernueckas rumore3a [. Mémnepa.
Pu6osumsr (T. Yek) u runoteza «mupa PHK» V. I'mnbepra. ®opmupoanue
MeMOpaH U BOBHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnn u metoasl €€ u3yueHus. VMickonaemble OpraHu4ecKrue OCTATKHU.
I'eoxponomnorust u e€ Metoasl. OTHOCUTENbHAS U a0CONIOTHAS T€OXPOHOIOTHSI.
['eoxpoHonOruyeckas mKana: 30Hbl, 3pbl, IEPUOJIbI, FTIOXU.

HauanbHble 3Tanel oprannyeckoit 3Bosronuu. [lossieHre u 3BOJIIOLHNS MTEPBBIX

KJICTOK. 3BOJIIOI_[I/I$I MeTabonu3Ma. Bo3HUKHOBeHHE MEPBLIX SKOCUCTCM.




CoBpeMeHHbIE MHUKpOOHblE OWOMIEHKM KaK aHajJor MepBbIX Ha 3emie
coobuiectB. CtpomaronuTsl. [IpokaproOTHl M 3yKapHOTHI.

[IpoucxoxxaeHne 3ykapuoT (CUMOMOreHe3). DBOIIOIUOHHOE MPOUCXOXKICHHE
BUpYCOB. IIpouCXOXHAEHHE MHOTOKJIETOYHBIX OpraHU3MOB. Bo3HHMKHOBEHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATaNbl 3BOJIONWU BBICHIMX pacTeHHid. OCHOBHBIE apoMOpP(O3bI
pacreHuid. Beixon pacreHmid Ha cymy. IlosiBaeHue CHOpPOBBIX PACTEHUN H
3aBoeBaHue MMM cymud. CemeHHble pacteHus. [IpoucxokeHue LBETKOBBIX
pacTeHun.

OCHOBHBIE JTambl HBOJIIOLMM JKUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI
XKUBOTHBIX. Benyckas dayna. KemOpuiickuil B3pbIB — OSIBICHHE COBPEMEHHBIX
TunoB. IlepBsle XOp0BbIE )KUBOTHBIE. JKN3HB B BOJE. DBOIIONUSA IO3BOHOYHBIX.
[Tpoucxoxnenne ampuduii u pentuiauii. I[IponcxoxaeHne MICKOMUTAONINX U
ntul. IlpuHnun kiaroueBoro apomopgosza. OcBoeHHE O€CHO3BOHOYHBIMH U
IT03BOHOYHBIMH )KMBOTHBIMH CYIIIH.

Pa3BuTHe %13HM Ha 3eMJIe 110 dpaM U IIEpPUOJIaM: apXeil, IPOTEPO30H, NaIe030H,
Me3030M, KaiHo30M. OOmas XapakTepUCTUKa KIUMaTa U Te0JOrMYeCcKHX
mpoueccoB.  llosBienne ¥ pacuBeT  XapaKTEpHBIX  OpPraHU3MOB.
VYraeobpazoBaHue: €0 YCIOBUS U BIMSHUE HA Ta30BBI COCTaB aTMOC(EepHlI.
MaccoBble BBIMUpaHUS — DKOJIOTMYECKHE KPU3UCHI npouuioro. [IpuyunHel u
CJIEJICTBUSL MacCOBBbIX BbIMUpaHUil. COBpEMEHHBIN 3KOJIOTMUYECKUI KPU3HC, €TO

0COOEHHOCTH

6.5

Pasnenel u 3amaum anTponosorud. Metoasl aHTpornosnorud. CTaHOBIEHHUE
MIpeICTaBICHUIN O MPOUCXOXKIeHUH yeroBeka. COBpeMEHHbIE HayYyHbIe TEOPUH.
CxoJcTBO 4esoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHHE YeJIOBEKa.
CBunerenbcTBa  CXOACTBA  4YEJOBEKAa C  KUBOTHBIMH:  CPAaBHHUTEIbHO-
MOP(OJIOTHIECKHUE, AMOPHOTIOTUYECKHUE, ($U3HOTIOTO-OMOXUMHUYECKHE,
noBefgeHyeckne. OTinunsg 4YelloBeKa OT JKUMBOTHBIX. [IpsaMoxoxaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHOU CUCTEMBI.

JBrxyue cuibl ((hakTopbl) aHTpOIOreHe3a: OMOJOTHMYECKUe, COIMAaJIbHBIE.
CooTHol1eHne ONOIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaJuU aHTPOIIOTE€HE3a. ABCTPAJONUTEKH — JBYHOTHE IIPEIKH
monen. YenoBek yMelbld, NEpBBIE W3IOTOBIEHUS OpyAUM Tpyna. Yenosek
NPSAMOXOAAIIMA W TepBBIA BBIXOZ JioAe 3a mpenensl Adpuku. Yenoek
reiensoeprekuii — oO0IMi MPeIoK HeaHIEePTAIbCKOTO YEIOBEKa M YeJIOBEKa
pasyMHOro. YenoBek HEaHAEPTAIbCKUIM KaK BHUJ JIFOJEH XOJOJHOrO KJMMAaTa.
UYenoBek pa3syMHbId COBPEMEHHOI'O THIIA, ACHUCOBCKHUWM YEIOBEK, OCBOCHHE

KOHTHHCHTOB 3a nipenenamu AQpuku.




DBOJIIOLIUSL COBPEMEHHOT0 4YenoBeka. EcTecTBeHHbIM OTOOp B MOMyNALHUAX
yenoBeka. MyTallmoHHBIN npolecc U nmonuMopdusm. IlonynsunoHHbIe BOJIHBL,
npei¢ reHoB, MuUrpanus 1 «3pdexT ocHoBaTeNs» B MOMYJISIHUAX COBPEMEHHOTO
YeoBeKa.

Yenoseueckne pacbl. [loHsatue o pace. bomnbiime pacel: eBponeouaHas
(eBpasmiickasi), aBcTpajlo-HETpouJHas (dKBAaTOpUajbHAs), MOHIOJIOUAHAS
(a3marcko-aMepuKaHcKas). Bpems n myTu paccesieHusl 4eloBeKa IO IUIAHETe.
EnuncTBO 4yenoBeueckux pac. HayunHas HecoCTOSTENBHOCTb —pacH3Ma.
IIpucnocoOaeHHOCTh 4YeNOBEKa K pa3HbIM YCIOBUSM OKPYXKAIOLIEH CpeJbl.
Bnusnue reorpaguueckoit cpeasl u aApeida reHoB Ha MOPQOJOTHIO U

(GbU3HOIOTHIO YeTIOBeKa

OKOCHUCTEMEI U npucymue MM 3aKOHOMEPHOCTH

7.1

Pa3nensl u 3agaun sxosnoruu. CBs3b 3KOJIOTHUH C IPYTUMH HayKaMHU.
Metoapl skonoruu. IlosneBble HaOMOAEHUS. ODKCIEPUMEHTHI B HKOJIOTHHU:
MPUPOJHBIE U JabopaTopHble. MojaenupoBaHue B HSKOJOTMH. MOHUTOPHUHT

OKPY’KaIOIIIECH CPeJIbl: TOKAIbHBIN, PErHOHAIBHBIN U TJI00ATBHBIN

7.2

Okonornyeckue (pakTopbl U 3aKOHOMEpHOCTH ux aeiictusa. Knaccuukanus
9KOJIOTUYECKUX (HAKTOpOB: aOMOTHUYECKHE, OMOTHYECKHE, aHTPOIIOTCHHBIE.
OOwe 3aKOHOMEPHOCTH JEWCTBUS HKoJoruueckux ¢akrtopos. IIpaBuio
muanmyMa (K. npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIC H
CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotnyeckue GaxTopbl. CBET Kak 3Kosorndyeckuii paxrop. JlelcTBue pa3HbIX
YYacCTKOB COJIHEYHOIO CIIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKUE TIPYIIIBI
pacTeHM M XUBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUrHaslbHas poJib CBETA.
doTonepuoausM.

Temmneparypa kak »5konoruyeckuit ¢axrtop. /[leiictBue TemmepaTypbl Ha
opranu3Msl. [IoMKHI0TEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonorndeckuil (akrop. IlpucnocoGnenuss pacteHuid K
HOJJIep&KaHUI0 BoJHOro OanaHca. Knaccudukanusi pacTeHU 0 OTHOLIEHUIO K
BoJ€e. [IpucnocoOeHus JKUBOTHBIX K U3MEHEHUIO BOAHOTO PEXHMMA.

Cpenbl oOMTaHMsI OpraHU3MOB: BOJHAs, HAa36MHO-BO3JYIIHAs, IOYBEHHAs,
riyOMHHAs IOJIOYBEHHAs, BHYTPUOpPraHW3MeHHas. @DOU3NKO-XUMUYECKHE
0COOEHHOCTH cpell OOUTaHUs OpraHu3MoB. lIpucrnocoGiieHus OopraHu3MoOB K
KU3HU B Pa3HbIX CpEAaAX.

buonornueckue purMmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOUHBIE H
rofuyHble pUTMBL. [Iprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM

YCJIIOBUH KU3HU.




XKuznennsie popmbl opranusmoB. [lonarue o xu3HeHHOH (hopme. XKuzHeHHbIE
(bopMBI pacTeHuil: 1epeBbsi, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TPAaBBHI,
oJHOJIeTHUE TpaBbl. JKu3HEHHbIE POPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a’poOuOHTHI. OCOOEHHOCTH CTPOSHMS U 00pa3a KU3HU.

buotnyeckue ¢axtopsl. Buabl 6MOTHUECKUX B3aUMOJCHCTBUNA: KOHKYPEHIINS,
XHMITHAYECTBO, CUMONO03 1 ero (opmbl. [lapasutusm, Koonepanus, MyTyaJIn3M,
KOMMEHCaIn3M  (KBapTHpPAHTCTBO,  HaxjeOHW4ecTBO).  Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, Qopudeckne, ¢dadbpudeckue). 3HAYCHHE
OMOTHYECKMX B3aUMOJCHCTBUI JIsi CYIIECTBOBAaHUS OPraHU3MOB B cpeje

oOutanus. [IpUHIMI KOHKYPEHTHOTO UCKIIOUEHHUS

7.3

DKOJIOTHYECKUE XapaKTepUCTUKHU nonyisiiuu. [lomymsus kak Ouonoruyeckas
cucreMa. Posib HEOTHOPOTHOCTH Cpeibl, PU3NIECKUX 0aphEPOB U OCOOCHHOCTEH
Ouosioruu BU10B B (POPMHUPOBAHNUY IPOCTPAHCTBEHHON CTPYKTYPbI IOMYJISALUHA.
OcCHOBHBIC IIOKa3aTeIW IOINYJSALUU: YUCICHHOCTb, INIOTHOCTb, BO3PACTHASA H
[I0JIOBAasi CTPYKTYpa, POXKAAEMOCTb, IPHUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLys.

OKosorudeckas CTpykTypa mnomyiasinuu. OneHka YHCIEHHOCTH MOMYJISILMH.
JluHaMuKa NONyJsuuu U €€ perymsinus. buotnueckuii noTeHIMaN MOMYISIUH.
MonenupoBanue JUHAMUKU nomyiasnuu. KpuBble pocTa UUCIEHHOCTH
nonymsiuuy. Kpusble BbDKHMBaHMA. Perynsnus 4YMCIEHHOCTH MOMYJISLUI: poJlb
(GakTOpOB, 3aBUCALIMX M HE 3aBUCAIIUX OT IJIOTHOCTH. ODKOJOTHYECKUE
cTpareruu BUoB (I- u K-ctparerumn).

[lonsiTne 00 oSKojJOrMuYecKoi Humie Buaa. Mecrooburanue. MHoroMmepHas
MoJesb 3Kosiorndeckor HumM Jx.M. XatumHcoHa. PazMepbl 3KOJIOrM4ecKou
Humy. [loTeHuunanbHas U peain30BaHHas HUILH.

Bun xak cucrema nonymsanmii. Apeansl BUAOB. BHIBI M MX JKU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTH  IOBEJAEHHUS W  MUIPAalUd  KUBOTHBIX.

buonornueckue nHBa3zun YYXXECPOJAHBIX BUIOB

7.4

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBS3u MexIy
opraHu3sMamMu B OuolleHO3e. DKocucTeMa Kak OTKpbiTas cuctema (A.J[x.
Tencnu). OyHKIMOHATBHBIE OJOKH OPTaHU3MOB B SKOCUCTEME: MPOIYLIEHTHI,
KOHCYMEHTBI, pelylileHThl. Tpoduueckue ypoBHH. Tpoduueckue Henu U CeTH.
Aobuotnyeckue 6;10ku 3kocucteM. [TouBbl U mibl B 93kocucteMax. Kpyrosopor
BEIIECTB U ITOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KOCUCTEMBI. bruomacca n npoaykuus. JKOJI0rH4ecKue
MUPaMU/IbI YUCEI, OMOMACCHI 1 SHEPTHH.

HamnpapneHHble 3aKOHOMEpHbBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuynble n

BTOPUYHBIE CYKIECCUM M MX NPUYMHBIL. AHTpPOIIOI€HHbIE BO3ACHCTBUSA Ha




cykueccun. KimmakcHoe coobmectBo.  buopasHoobpasume u  monHoTa
KpPYTOBOPOTa BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

IIpuponHble 3KOCHCTEMBI. AHTPONOTE€HHBIE 3KOCHCTEMBIL. ArpO’KOCHUCTEMA.
ArpotieHo3. Paznuuus Mexxay aHTpOIOTeHHBIMH U IPUPOAHBIMU SKOCUCTEMaMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckas duopa
u ¢ayna. CuHa"Tpomm3amus TroOpoJacKol ¢ayHbl. buonorumueckoe wu
XO35IICTBEHHOE 3HAYEHHE arpo3KOCUCTEM U YpOO3KOCHCTEM. 3aKOHOMEPHOCTH
(bopMHpOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B DKOCHCTEMAX.
[TepeHoC PHEPrUM M BEUIECTB MEKTY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpPTaHWU3MOB, TIONMYJSIIMA H DKOCHUCTEM B YCIOBHAX E€CTECTBEHHBIX U

AHTPONOT€HHBIX BO3ICUCTBUI

7.5

buocepa — oOmermanerapuas o6ojgouka 3eMiM, A€ CYIIECTBYET WU
cymecTtBoBana >ku3Hb. Yuenue B.M. Bepnanckoro o Omocdepe. Obnactu
ouocdepsl u e€ cocta. JKuBoe BemiecTBo Onochepsl 1 ero PyHKITHH.
3aKOHOMEPHOCTH cCymiecTBOBaHUs Omocdeprl. OcodeHHOCTH Ouochepbl Kak
rmo0anpHOM  dKocucTeMbl. JlMHaMu4eckoe paBHOBecwe B Ouocdepe.
KpyroBopoTbl BemecTB W OHOr€OXMMHUYECKHE MUKl (yriiepoaa, as3oTa).
PutmudHOCTS siBeHUl B 6uocdepe.

3oHanbHOCTH OMochepbl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIPA,
XBOWHBIE Jieca, CMEIIAHHBIE M IIMPOKOJUCTBEHHBIE Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPONUYECKUE Jieca, BBICOKOrophsi. Kimmar, pacTUTenbHBIA U
KUBOTHBII MUp OMOMOB CYIIH.

CtpykTypa U (yHKIHS KHUBBIX CUCTEM, OLIEHKA MX PECYpCHOTO MOTECHIHANIA U
o6uochepHbIX QyHKINN

7.6

DKOJOTUYEeCKUE KPU3KCH M UX TIPUIHHBI. Bo3ieiicTBre yenoBeka Ha Ouocdepy.
3arps3HeHue Bo3ayniHoM cpeapl. OXpaHa BO3myxa. 3arps3HEHUE BOTHON CPEIbI.
Oxpana BoJHBIX pecypcoB. Paspymenue moussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3MeHenue knumara.

AHTpOIIOIr€HHOE BO3JICHCTBHE HA PACTUTENIBHBIM U KUBOTHBIM MHp. OxpaHa
PacCTUTENHHOTO M KUBOTHOTO MHpa. OCHOBHBIC MPHUHIIMIIBI OXPAHbI MIPUPOJIBIL.
Kpacuaple xnuru. Ocobo oxpansemblie mnpuponnbie Ttepputopun (OOIIT).
Borannueckue caabl U 300JI0TMUECKUE TTAPKH.

OCHOBHBIE TNPUHLHUINBI YCTOWYUBOIO Pa3BUTHS YEIOBEYECTBA U MPUPOJBIL.
PanmonansHOoe  MPUPOAOIONB30BAaHME W COXPAaHEHHE  OHOJIOTHYECKOTO

pa3zHooOpaszus 3eMiun




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

buomnorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue;
non penakiuent [Taceunnka B.B., AkinonepHoe o61ectBo «M31aTenbcTBO

«IIpocBemenne

buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6ioB A.M. u npyrue;
non penakiueit [Taceunnka B.B., Akiimoneproe o61ectBo «M31aTenbcTBO

«IIpocseuienue»

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA
buonorust 10-11 k. [Toypounsie pazpadotku. B.B. Ilaceunuk I'.I". [lIBeroB T.M.

Edumosa

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

https://sbio.info/?disableGloballnfoCollect=false ysclid=Imghx6fa8z251502403
https://bio.1sept.ru/urok/?ysclid=Imghd35pzf305481023
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=29

ysclid=Imgiog33b4278721702
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