MHWHHUCTEPCTBO MPOCBEINIEHAS POCCUIICKOM ®EJEPAIIUN
MunucTepcTBO 00pazoBanus u cnopra Pecnyoauxku Kapenust

Anvunuctpanus [1eTpo3aBoacKoro ropocKkoro okpyra

MOY «JInuei Ne 40y
PACCMOTPEHO COI'JTACOBAHO
Kadenpa ecrectBennbix  Ilegarornueckuii coBer Y N\
HayK YTBEPXHAEHO:. 2
anekrmax CB.
Tpotoxon Ne 1 [Iporokon Ne 10 “ £ 2 - o 2l
oT «28» aBrycra 2025 1. oT «29» aBrycra 2025 r. ITprkas Ne 158

Ot «1» centsibps 2025/

PABOYAS ITIPOTPAMMA
(ID 6721675)

yueOHoro npeamera «buosiorus. Yriy0JeHHbIH YPOBEHb)

st ooyuatomuxcs 10 —11 kmaccon

IleTrpo3aBoack 2025



HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMY npeaMety "buosorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit ®enepannm»y, ®I'OC COO, Konnenuuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOi paboyeil mporpamMmbl
BOCITUTAHHUS.

VYuebusiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
SIBIIIETCS. OJTHUM M3 KOMIIOHEHTOB IMpeIMeTHOW obnactu «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cornacuo monoxenussm ®I'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnanu 00y4eHus Ha YPOBHE CPETHETO
o0miero oOpa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM,
CpeOHMM OOLIMM, CpeIHUM NpPOPECCHOHATBHBIM U BHICIINM O0pa3zoBaHHeM. B To ke Bpems
KOKIBIA U3 ITHX YYEOHBIX MPEIMETOB JOHKCH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBSI3aHHBIX C MpoQopUeHTALHEN
0o0ydJaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOHW O00JacTH HAy4HOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Tporpamma o yuebHOMy npeamery "buonorus" gaér mpeactaBieHue o LETU U 3a1adax
u3ydeHus yaebHoro npeamera «buonorusy» Ha yrinyOJaEéHHOM ypOBHE, OMpeeisieT 00s13aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEPIKAHUE, €r0 CTPYKTYpHUpPOBAHME IO pas3jieiiaM U Temawm,
pacnpeneneHre o KiaccaM, peKOMEHyeT MOCIeA0BaTeIbHOCTh U3YUEeHUs yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro Mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIIUI
MPEEMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUf,
Onmaromapss 4yeMy [pPOCMATpPUBAEeTCSl  HANpPaBICHHOCTh HA  MOCJIENYyIOIlee  pa3BUTHE
OMOJOTUYECKNX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUIECKOTO MBIIUICHUS, IPEICTABICHUNA O 3I0pOBOM 00Opa3e >KM3HH, Ha
BOCIIMTaHHE OEpEeKHOr0 OTHOILIEHHUS K OKpYyXKarolled HpupoaHoil cpene. B mporpamme mno
OMOJIOTUM TaK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buomorus» B peanu3alnuu
tpeboBanuit ®PI'OC COO k MmiIaHUPYEeMBIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3ynbraTaM oOydeHHs U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JEeSTEIbHOCTH O0y4YarolMXCcsl MO0 OCBOEHHUIO COJEpKaHUS OuoJiornyeckoro oOpa3oBaHUS Ha
YpOBHE CpeHEero 001mero oopa3oBaHus.

VY4eOHblii npeamer «buosorusi» Ha ypoBHE CpeAHEro 0OO0IIero oOpa3oBaHUs 3aBepIIacT
Ounonoruveckoe o0pa3oBaHUE B MIKOJE U OPUEHTUPOBAH HA PACHIMPEHUE U YIIyOJIeHHe 3HaHUN
0o0ydJaronmuxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
AMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Wzyuenue yuebHOro mpeamera «buonorus» Ha yriyOJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMMXCS K TOCIEIYIONIEMY TMOJIYYSHUI0 OMOJIOTHYECKOTO 00pa3oBaHUS B
By3axX M OpPraHM3alMsIX CPEAHEro MpodeccHoHaNbHOro oopazoBaHusi. OCHOBY €ro coiepixaHus
COCTaBIISIET CHUCTEMa OMONOTMYECKUX 3HAHUHM, MONYYEHHBIX MPU H3YYCHHH OOYYAIOUTUMUCS
COOTBETCTBYIOIIIMX CHCTEMATUYECKHX pa3esioB OHOJOTMM Ha YPOBHE OCHOBHOIO OOILIEro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYalOT pa3BUTHE. TakK, pacCIIUPEHBI U YTITYOJICHBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
o0IIMX 3aKOHOMEPHOCTSX JKHU3HH, JIOTIOTHHUTEIHHO BKJIIOYEHBI OHMOJIOTHMYECKHUE CBEICHUS



MPUKIATHOTO M TIOMCKOBOTO XapaKTepa, KOTOPble MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccurn. BozMokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIUMH 3HAHUSAMH, TIOJTYYEHHBIMUA OOYUYAIOIIMMUCS TIPU U3YUYEeHUH (PU3UKH, XUMHUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAXOAbI K M3yueHUto Ouosoruu. COriacHo UM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs )KUBBIX CHUCTEM PA3HOI'0 YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOrHYecKOro pazHooOpas3us
maHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHOJIOTHH,
SMOPHOJIOTUN ¥ OMOJIOTUN PAa3BUTHS, TCHETUKU U CEJIEKLIUU, OMOTEXHOJIIOTUN U CHHTETHYECKON
OMONIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydalolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
dusnonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTHU H
yueHue o 6uocdepe.

VYuebublii npeamer «buonorus» TpU3BaH O0ECIIEYUTH OCBOSHHE OOYYaIOUMMHCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTMIKEHMSIX, COBPEMEHHBIX HCCIICJJOBAHUSX B OMOJIOTMH, MPUKIATHBIX ACIEKTaxX
Ounonornyeckux 3HaHWM. /g pa3BuTHS W MoaAep)KaHUS WHTEpeca O0O0YJaromuXcs K OMOJIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00BbEMOM TEOPETHUECKOI0 MaTepuaia B COACpPKaHUHU MPOTrPAMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBICHMSI U PA3BUTHUS TOW WIM HMHON
oOnacTu OMOJIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeHBIX YUEHBIX B PEIIEHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
0o0y4arolyUMHUCS 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMi XHUBBIX CHUCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI UCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUHU HHTEpEca
K omnpenenéHHoi o0sactu mpodecCHOHATbHON NeATeNbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOTr0 3aBeIeHHs I POAOIKEHUS OMOIOTHYECKOro 00pa3oBaHus.

JlocTikeHune neiau u3ydeHus: yuyeOHoro mnpenmera «buonorus» Ha yriryOa€éHHOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHHE OOYYalOIIMUMHUCS CHUCTEMBbl  OHOJIOTMYECKHUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUsSX, KOHLEMIMIX, TMIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSX W IpaBWiiax,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYyHYH) KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJOTMYECKHX CHCTeM (KJIETKa, OpraHu3M, MOMYJSALus, BU,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICJIOBAHHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydJaromuxcs €  METOAaMU  MO3HAHUS  KMBOH  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOU U KIETOYHON OMoJoruw,
HMOPHOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETHKU U CEIEeKIUH, OMOTEXHOJOTUU U CUHTETHYECKON
OMoNOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIeIOBAaHUNA B J1aboparopuu M B IpHpone (HaOloaeHHe, H3MEpeHHe,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHHE OOYYaIOUIUMUCS YMEHHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TIOJIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMM M COLHUAIBHO-
SKOHOMHMYECKHMH M SKOJIOTMYECKUMHU MpoOJieMaMu YelIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JEATENHbHOCTH IO OTHOIICHHWIO K OKPYKAIOIIeH NPUPOIHON cpene, COOCTBEHHOMY
3M0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npopMIaKTUKN WHPEKITMOHHBIX 3a00JI€BaHUH, MpaBUia MOBEACHHUS B IPUPOJE U 00ECTICYeHUS
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE y 00YYAIOLINXCS MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHUSIMH B OHOJIOTHH,
pelaeMbIMi €10 MpoOJeMaMHu, METOJ0JIOTHEN OHMOJIOrMYeCcKOro HCCIeIOBaHUsl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HUCCIEJIOBAHHUM, pemeHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U IIPOIIECCOB;

BOCIIHTAHHUE Y OOYYarOIIMUXCS LIEHHOCTHOTO OTHOIICHHs K JKUBOHW MPHUPOJE B LEIOM U K
OTIENbHBIM €€ O00BbeKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPUPOJC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

npuoOpeTeHue 00y4arIUMUC KOMIIETEHTHOCTU B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHue TpaBUJl TOBEJACHUS B TMPUPOJIE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npodunakTuku  3a0oNieBaHUM,  oOecriedyeHWe  OC30MACHOCTH  JKU3HENCATCIHHOCTH B
Ype3BBIYAMHBIX CUTYAIIUSX IPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTMYEeCKUX 3HAHUN ¥ YMEHUH B MIOBCEIHEBHON KU3HU;

CO3/laHWE YCJIOBUH Ui OCO3HAHHOTO BBIOOpa OOYYAIONIMMHUCS WHIAWBHIYaTbHON
0o0pa3oBaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy IpodhecCHOHATBHOMY
CaMOOIIPEICIEHNI0, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMH HHTEpECAMHU U MOTPEOHOCTAMHU
pEeruoHa.

OO0miee ymMciiO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 uwaca: B 10 kmacce — 102 ugaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpPeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISICTCS C YUETOM CIEIU(PHUKU €ro COJEpKaHUs W HANpPaBICHHOCTH Ha MPOJIOIDKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOY4YEHHUU OMOJIOTHMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE JabOpaTOPHBIX U MpakTHUeckux pabdor. Takke ywyacThe oOydarmmxcs B
BBIMTOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIENIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNieNIIeTCsl YUYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COILEPKXAHUE OBYYEHUSA
10 KUIIACC

CoaepxaHue MpPOrpaMMbl, BBIIEJIEHHOE  KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkast umcTtopusi pa3BUTHS OHOJIOTHU.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpameHTadbHbIC, MPUKIATHBIE U
MOMCKOBBIC HAYYHbBIE UCCIICOBAHUS B OMOJIOTHH.

3HavyeHrne OuoJoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
MPUPOJIBI.

JleMoHCTpaLuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. [apsei, I
Meunnenb, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKammy», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus onosnoruu. CBOMCTBA JKUBBIX CUCTEM: €TUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU IIE€JIOCTHOCTb, CIIO)KHOCTh W YHOPSAAOYEHHOCTH
CTPYKTYpbI, ~ OTKPBITOCTb,  CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3ApaXKMMOCTb,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MOMYJIIIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
o6uoctepnsiii. [Iponeccsl, npoucxoasmue B *KUBbIX cucTteMax. OCHOBHbIE MPU3HAKU >KUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, u3ydaroniue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSIX OpPTraHU3aLNH.

N3yuenune xuBbIX cucteM. MeToapl Ouonormdeckod Haykw. HaOmromeHue, n3mepeHwue,
AOKCIEPUMEHT, CHUCTEMaTh3anus, MeraaHanu3. [loHsATHE O 3aBUCHUMOM W HE3aBUCHMOMN
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumote3. Hynesas
runote3a. [loHsTHE BHIOOPKHU U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3ylbTaToB. [IpHUMHbBI MCKa)KE€HUsI pe3ylbTaTOB KCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanun

Tabmuupl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBoONCTBa )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOU MPUPOIb», «CTpOeHNE )KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpraHOB  YEJIOBEYECKOTO  OpraHHU3May,
«buoreonenos», «buocdepay, «MeToabl U3yUeHHUS KUBOH PUPOIBD».

O6opynoBanue: 1abopaTtopHOe 000pyIOBAHUE JIJIS IPOBEACHUS HAOIOACHUN, U3MEPEHHUI,
SKCHEPUMEHTOB.

IIpakTnyeckass padora «licronp30BaHHUE Pa3IMYHBIX METOAOB MPH HU3YUYECHUHU KUBBIX
CUCTEMM.

Tema 3. buosnorus KjieTku



Knerka — cTpyKTypHO-(pyHKIMOHAJIbHAS €IMHUIA XKHUBOTrO. MCTOpUS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMU: MHKPOCKONHMA, Xpomarorpadus,
anekTpodopes3, MeTOJ MeEuYeHbIX aTroMOB, AudQepeHIHanTbHOe EHTPU(YTrupoBaHUeE,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcuznennoe) usyyeHue Kiemox.

JdemoHcTpauuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. IInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIIPENApaThl PACTUTEIbHBIX, *KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUYHON Oumosioruu (Xpomarorpadusi,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKU, TEIUIOPETYJIsALHUN.
MuHepalibHbIC BEIIECTBA KIIETKH, UX OHMOJOrHYecKasi pojb. POllb KATHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosmornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAas CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue Gpynkiuu 6enkos. [lpuonul.

VYrneBoasl. MoHOcCaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUs U (U3NKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuuu
YTJIEBOJIOB.

Jlununp.  T'uppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauusa — aunujaos.
Tpurnunepunasl, pochoaunuibl, BOCKH, cTepouibl. bruonornyeckue ¢pynkunn aunuaos. OOmue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. [IHK u PHK. Crpoenne nHyknenmHoBbIX KucioT. Hykneotuusl.
[Mpuniun kommnementapuoctu. [Ipasuno Yapradgda. Crpykrypa IHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinbl AT®. Makposprudeckue cBa3u B moiiekyine AT®. buosmornyeckue
byakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. [[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrtpykrypHast Ouosyiorusi: OMOXMMHYECKHEe M OHOpU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyl. Moodenupoeanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux komniexkcos. Komnvromepnwiii ouzaiin u opeanudeckuii cunmes OUOMONIEKYI U
UX HenpPUPOOHbIX AHALO208.

JleMoHCTpPauMu

[Toptpetsrt: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

Huarpammsl:  «PacnpenencHue XUMUYECKHX JJIEMEHTOB B HEXHMBOM  IIPUPOIE,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOIEY.



Tabmuner u cxembl: «llepuonnyeckas Tabiula XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OENmKOBOW MOJEKYNIbI», «CTpoeHHEe MOJEKYJ YriaeBoAoB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTh», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHue.

JlaGopaTopHnas padora «OOHapyxeHHe OEIKOB C IOMOIIbIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas paGora «/ccienoBaHne HyKIEMHOBBIX KUCIJIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue n QyHKIUM KJIETKH

Tumbel KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue mnpokapuoTHueckoil kieTku. KietoyHas cTeHka OakTepuii ©u  apxeil.
OcoOeHHOCTH cTpOoeHUs TreTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mnazmanemma). CTpykTypa Iula3Matudeckoil wmeMmOpanbl. TpaHCHOpPT BeLIECTB uepe3
M1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopt). Ilomynmponunaemocts memOpansl. PaGota
HATPUI-KaJIMEeBOTr0 Hacoca. DHAOUTO3: MUHOUTO3, (parouuTo3. Dk3ouuTo3. Kierounas creHka.
Crpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTEeHU, rprOOB.

[Mutomnazma. IMuto3ons. Llutockener. JBwkenue nutormnazMbel. OpraHouzsl KIETKH.
OnHoMeMOpaHHbIe OpraHOUbl KIETKH: 3HAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (YyHKIUU. B3auMOCBsA3b OJHOMEMOpPAHHBIX OpPraHOWJOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTuKkynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [I'mankuit  (arpaHylsipHBbIil)
sHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJeTke. Bakyonu pactutenbHbIX kieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUU, TMIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumbdbuoeenez (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W 1iacTul. llepBuuHbIe, BTOpUYHBIE U CIIOXHBIE IIACTHIBI
(OTOCHHTE3UPYIOIUX JYKAapuOT. XJOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOMIACThl  BBICIIMX
pacTeHUN.

HememOpanubie opranouas! kinetku CtpoeHre u QyHKIMH HEMEMOpPAHHBIX OpPraHOHIOB
kietku. PubGocombl.  [lpomescymounvie guramenmol. MuxpodriaMeHTbl. AKmuHo8ble
Mukpogpunamenmsi. MBpIIIEUHbIE KIETKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEUHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrTpoeHHe | JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nutoriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepublii GenkoBbId MaTpuKC. [IpOCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. berku XpoMmMaThuHa — TUCTOHBIL. J{uHamuxa s0epHouU
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkmoueHus.  CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  3YKAapUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JeMmoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKN», «CTpOEHUE paCTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUMY, «Sapo», «CTpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIPENapaThl PacTUTENBbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIPETapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «3yueHue cTpoeHUs KIETOK Pa3IMuHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3Moin3a U JEIIA3MOJIA3a B PACTUTEIBHBIX
KJIETKax.

IIpakTHyeckas padora «3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U NPeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIIALMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabonu3ma. Tunbsl 0OMEHa BELIECTB:
aBTOTpOGHBIHA ®  TeTepoTpoHBIA. YdyacTHe KuciIopoga B  OOMEHHBIX — IpoIeccax.
OHepreruyeckoe oOecrneueHue kietku: npespamieHue AT®D B 0oOMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIeTOYHOro merabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. OTinuuns (QepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl U OEIKU-MHTMOUTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DoTocuHTEe3. AHOKCUSEHHbIU U
oKcuzennvlli  omocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mporuecce (porocuHTe3a. CBeToBas U TEMHOBas
daspl. @omoovixanue, Cs., C4. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTh (HOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHue (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETUKOB:  HUTPHU(PHUUUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUsI U MX UCIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6ecKUCIOpPOAHOE pACUIETNIEHUE TIIOKO3HI.

buonoruueckoe okuciaeHHe, UIU KIETOYHOE JAbIXaHHEe. Ponb MUTOXOHIpHI B Ipoleccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuimpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOro myTh oOMEHa BEIIECTB Tepel] aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTrEeTHIECKOTO OOMEHa.

JleMoHCTpanun

IToprpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBON MUKPOCKOII, 000pYJOBaHUE JJIsl IPUTOTOBJIECHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKDPOIPENAapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTHUBHOCTH (epMeHTOB (Ha
IpUMEpE aMMJIa3bl WK KaTaaas3bl)».



JladopaTtopnas paGora «l3ydeHue (EpMEHTATUBHOTO PACIICIICHUS TEPOKCH/IA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciencrBenHasi uHgopManus U peaju3anus e€é B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MaTPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. | eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
aHTUNAPAJUICIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCHOT. Ponbs pubocom B OuocuHTese Oenka.

Coepemenunvie npedcmasienus o cmpoeHuu cenog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [ummote3a omepona (®@. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U 0ONMUTraTHbIe mapa3uThl. CTpOSHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwii yuxn [[HK-codepacawyux
supycos, PHK-codepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, KMBOTHbIX, pacteHuit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmezpayus u ananuz 6onvuiux maccusos («bigdata») cmpykmyprvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaL U

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmumet u cxembl: «buocuHTe3 Oenka», «[‘eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3aHnue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perymsiuus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k naenenuto. IlpecuHrernueckuit
(TOCTMUTOTUYECKHIT), CHUHTETUYECKMH M TOCTCUHTETHYECKUH (IPEMUTOTHUYECKUN) NEpUOAbI
uHTEp(PAa3BbL.

Martpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perummkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepbl W TeloMmepasa.
XpOMOCOMHBIIT Ha0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA U TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOJSALIME B HUX Iporecchl. Turmbl
MuTo3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3A.

Perynsmuss mMuToTHueckoro uukia kieTku. [IporpamMmmupyemas kierouHas rubenb —
arornTo3.



Knerounoe sapo, XpoMocoMbl, (GyHKIIMOHATIbHASI TeHOMUKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemka» — buoungopmamuuecxkue
Mooenu PYHKYUOHUPOBAHUSA KIIeMKU.

JleMoHCTpauMu

Tabmuipl u cxembl: «Ku3HEHHBI HHUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopnas padora «/3yueHrue XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnas padora «HabmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOT'OKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEJEATEIIbHOCTH OJAHOKJIETOYHBIX OopraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 4acTei MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHAs, MOKPOBHAs,
MPOBOJINAsI, OCHOBHAsA, MexaHnueckasd. OcoOEHHOCTH CTpoeHUs, PYHKUUNH U PaCTOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUMNBI JKUBOTHBIX TKaHEW: AIUTEIHAIbHAs,
COEMHUTENbHASA, MbllleuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JIBwxeHue opraHu3MoB. JIBM)KEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMITHOE,
KTYTUKOBO€, pEeCcHUYHOe. J[IBU)KEHHE MHOTOKJIETOYHBIX PpACTEHUN: TPOMH3Mbl M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX U Y€JIOBEKAa: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmoB. Iloriomienre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >XKUBOTHBIX. BHYTpUINOIOCTHOE W BHYTPHUKJIETOYHOE NUIIEBApPEHUE.
[luraHre MO3BOHOYHBIX XUBOTHBIX. OT/AENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xenesbl. [lumeBapuTenpHas cucTemMa 4esioBeka.

Hpixanue opraau3MoB. [[pixanne pactenuid. J{prxanne sxuBOTHBIX. uddy3us razoB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe U NErovyHOe
IbIxaHue. JIpIxaHue TMO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YelnoBeka. MexaHu3m
BEHTWJISILIMM JIETKUX y NTUI U MIEKONMUTAIOIMUX. Perynsauus npixanus. /{pixaTenbHble 00bEMBI.

Tpa"cnopT BelECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHOcHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane, KpPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHHs..  OBOJIIOIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Boinenenne y opranu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BblaeneHus. DuibTpanus, cekpeuuss U oOpaTHOe
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus. CBsA3b MOJOCTU Tejla ¢ KPOBEHOCHO
Y BBIICTUTEIBHOM cUCTEMaMUu. BplneneHrne y MmO3BOHOYHBIX XKHUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. O6pazoBaHre MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
or Oone3neit. MMmyHHass cuctema denoBeka. KileTOUHBII W TyMmMOpallbHBII HWMMYHHTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  cnenu@uueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHUM.

Pa3apaxxuMocTe M perynsuus y OpraHu3moB. PazipakumMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. PocToBble BelecTBa U HX
3Ha4YCHHUE.

HepBHas cucrema u peduieKTopHAs peryisinus y >KMBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIO0XKHEHUE CTPOCHUSI HEPBHOM CHCTEMBI y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PEIIEKCHI.

['yMopasibHast perynsmuss W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YenoBeka. JKemesbl
OHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3anMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl LBETKOBBIX pacTeHUil», «CHUCTEMbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMbIX», «TKaHU pacTeHHI»,
«KopueBwie cuctembr», «Ctpoenue ctebnss», «CTpoeHHE IHMCTOBOM IIIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener dyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CHUCTEMay,
«BpinenurenbHas cucrema», «DHIOKpUHHAs cucteMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeunomnonoctHpIe», «CxeMa MUTaHUs pacTeHui», «KpoOBEHOCHBIE CHCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE H0KIEBOI0O
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIkatomuxcsi», «HepBHast cuctrema ntuny, «HepBHas cuctemMa MIEKONHUTAIOMINX,
«HepBHas cuctema yenoBekay», «Pediaexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTraHU3MOB,
MUKpOIpenaparsbl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbBIC
9K3EMILIAPhl KOMHATHBIX PAaCTeHH, repOapuul pacTeHU pa3HbIX OTAENOB, BIa)KHbIE MpernapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue JJs JEMOHCTpPAIMM TMOYBEHHOTO U  BO3AYIIHOTO TIMTAaHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMEeHTOB, OOOpYyIOBaHUE IS



JIEMOHCTPALIMH ONBITOB IO M3MEPEHUIO )KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBUKEHUM, MOJIETN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yueHrue opraHoB IBETKOBOTO PACTECHHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrioynoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOe. Buibl
0ecroI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxeHnue. IlonoBele kneTku, unm ramerel. Meio3. Craaun Mmeno3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pa3Buthe. l'ameroreHe3 y JKUBOTHbIX. [loyioBbIE — Kene3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KiIeTok. Crepmarorene3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npoodrem ambpuonocuu. Konyenyus mopghocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcobeHHOCTH APOOTIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TacCTPYJISALMS).
3aknaZKka OpPraHOB W TKaHEW U3 3apOoJBIIIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akiajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYECKUX B3aUMOJEUCTBUI TreHOB. BimsHue Ha
SMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOLIEH Cpe/Ibl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronornueckoe 3HaueHUE NMPSAMOro U HENPSAMOrO Pa3BUTHUSA, UX PAaCIpPOCTPAHEHUE B IPHUPOJIE.
Tunel pocta XUBOTHBIX. @akTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

PasmHoxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OPraHu3MoOB. JIBOHHOE OIUIOJIOTBOPEHHE Y
I[BETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbI pEryIsiiud OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoOHCTpanuu

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI OECTIONOro pPa3sMHOXKEHHUS,
«Pa3MHOXEHUE XJIaMUJIOMOHa/bl», «Pa3MHOXEHUE HBIUVIEHBD, «Pa3MHOXEHHE THAPBI»,
«Meitoz», «Xpomocombl», «['amerorene3y», «CTpoeHHE SHULEKIETKH M CIEPMATO30HAa,
«OcHoBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHEY», «Pa3BUTHE MaliCKOIo
Kykayn, «Pa3Butue capanum», «Pa3Butue Jarymkn», «/I[BoiiHOE OIMIOAOTBOPEHUE Y IBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJbHBIX M JABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKW3HEHHBIH LMK NAnOpOTHUKAY,
«KU3HEHHEIN UK COCHED.



O0GopynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOTIPETIapaThl SUIIEKICTOK U CIIEPMaTO30U 0B,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKI».

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NMPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHrEe OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUID.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYNMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTast JIMHUS, THOPUABI, reHOTHN, (QeHorurn. OCHOBHBIE METOJbl TC€HETUKH:
TUOPUAOIOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, H0. A. ®unmunuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! u cxeMbl: «MeTObl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopHas pa6ora «/[po3oduina kak 00BEKT FTeHETUUECKUX UCCIIEI0BAaHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKOH €IMHOOOpPa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHzaens — 3aKkoH
pacuieneHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['nunoresa
YUCTOTHI FaMeT.

AHanuzupyromiee  ckpemuBaHue.  [IpoMexyTouHbI ~ XapakTep  HacjeIO0BaHUS.
Pacmiennienne npu3HaKkoB MIPU HETIOJIHOM IOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. LuTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. PadoTer T. Moprana. CuersieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HAaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MOJ. ['eHeTmyeckas CTPYKTypa MOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak nesnoctHas cucrema. [lneforponus — MHOMKECTBEHHOE JIECHCTBHE TI€HA.
MHoOXeCTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucra3s. [Tomnmepns.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHUS PACTEHUH, >KMBOTHBIX M YEJIOBEKa, a TaKKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEAEHMS W KOTHUTHUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO3SIMH — MApasuT» U «XO35SUH —
MUKpoOrnomy. ['eHeTHueckre acreKThl KOHTPOJIS U U3MEHEHUS HAcIeICTBeHHON HH(pOpMaIiK B
MTOKOJIEHUSIX KJIETOK M OPTraHU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl 1 cxembl: «llepBriii U BTOpO# 3akoHBI MeHnens», «petuii 3akon Menaens»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmuaupoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30d by, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», «MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi TMOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUS] MPU3HAKOB, MOJEIb JUISl JIEMOHCTPAIlMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMU CUEILUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

IIpakTuyeckas pa6ora «V3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopelictBie reHotuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJUYECTBEHHBIE TPHU3HAKH. Buabl  M3MEHUMBOCTHU:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpPOBaHUM MOIUGUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIUYECKOW HM3MEHUYMBOCTH. Bubl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYUBOCTU B CO3JJaHUU T€HETUUYECKOTO pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtalioHHass W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SIOepHBIE M IUTOIUIA3MATHYECKHUE MYTAIUU.
ComMaruueckue W TMOJOBbIe MyTanud. [[puYMHBI BOSHUKHOBEHHS MyTanui. MyTareHel W HX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Ipolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U >NUSEHOMUKA, DPONb INULEHEMUUECKUX (PaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunbl u3mMeHumBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOvHaTUBHAsT  W3MEHYHMBOCTH»,  «Meio3»,  «OmnonoTBopeHue»,  «leHeTHueckue
3a00JIeBaHUS YeIIOBEKay», «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIC HK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(dpotorpadun) ;KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «MccraemoBaHue 3aKOHOMEPHOCTEH  MoAU(HUKAIMOHHOMN
n3MeH4nBOCTH. [IocTpoeHre BapHallMOHHOIO psijia U BapUALMOHHON KPUBOW.

IIpakTuyeckasi padora «Mytamnuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuorun uenoBeka. MexayHapoJaHas MOporpaMma HUCCIEAOBAHHUS TIE€HOMAa 4YEJIOBEKa.
MeTobl U3YYCeHUS TEHETUKH YENIOBEKAa: TeHEANIOTHUECKU, OMM3HEIOBBIN, [UTOTCHETHIYCCKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHne



TCHOTHIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIINPOBAHKE, B TOM 4Hcie ¢ momompio [11[P-
ananu3a. HacnencrBennsle 3a00eBaHus 4eI0BeKa. | eHHbIE B XpOMOCOMHBIE OOJIE3HH YETIOBEKA.
bone3nun ¢ HacneACTBEHHOM MNPEApaCIONOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW T€HETUKH B
IOPEJOTBPALICHUN U JICUCHUM TE€HETHYEeCKMX 3a00JeBaHUN dYenoBeKa. MeauKO-TeHEeTHYeCcKoe
KOHCyJbTUpOoBaHue. CTBONOBBIE KIETKU. [IoHATHE «TeHETHYECKOro rpy3a». ITUYECKUE aCIIeKThI
UCCIICIOBaHM B OOJIACTH PEIaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3mueckoMy H
XUMHUYECKOMY 3arps3HEHHUIO OKpYXKarouled cpelpl. ['eHeTudeckas NpenpacroioKEeHHOCTh
YEJIOBEKA K MTATOJOTUSIM.

JleMoOHCTpaLuu

Tabmuner u cxembl: «Kapuorum denoBekay, «MeToabpl M3YUYCHHS] TEHETUKH YEIOBEKay,
«['enernueckue 3a0601€BaHUS YEIOBEKaY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cenexnusi opraHu3MoB

JlomecTukanus U cenekius. 3apoXkA€HUE CEeJEeKIMM U JoMecTukauuu. Yuenue H. U.
BaBunosa o LleHTpax npoucxoxaeHuss 1 MHOroo0pasus KyJlIbTYpHBIX pacTeHHH. Poib cenexkuuu
B CO3JaHMM COPTOB pPACTeHHH U NOpoA KUBOTHbIX. CopT, Nmopoaa, IUTaMM. 3aKOH
TOMOJIOTHYECKHUX PsI0B B HaciueACTBeHHOM m3meHunBocTh H. M. BaBuiosa, ero 3Hauenue mis
CEJIEKIIMOHHOM padoTHI.

Mertonbl cenekunoHHOM paboTsl. MckyccTBEHHBIN 0TOOP: MAacCOBBIM M MHIUBUAYaJIbHBIN.
Otanbl KOMOMHAIMOHHOHN cenekiuu. McnbplTaHue mpou3BoauTesed mo moromctBy. Ot6op mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIAa TOTOMCTBA U OTOOP IO T'€HOTHUITY C IIOMOILBIO aHAN3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ] CENeKIMOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKMH MyTareHe3 KakK MCTOYHHUK MyTalud y KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pEIAKTUpPOBaHMsI M MeToAoB pekoMOuHaHTHBIX JHK ans
MIOJIY4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyyenne mnonumuionioB. BHyTpuBHMaoBas rubpuauszanus. bauskopoacTBeHHOE
CKpelBaHue, WM MHOpuIuHT. HepoacTBeHHOE CKpelMBaHue, Uil ayTopuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtganéHHas TuUOpuUaU3aLs.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'MOpUAOB. JIOCTHMKEHMSI CENEKUUHW pacTeHUd u
KUBOTHBIX. «3€1€Has peOIOYULY.

CoxpaHeHue U HU3y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyeil s co3JaHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3SIIICTBEHHBIX KYIbTYp. M3yueHue,
coxpamenue u ynpasieHue 2eHemudecKuUMy pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbICI06bIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWeCMBYIOWUX U CO30aHUA HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEeHUEM COBPEMEHHBIX MeMmo008 HAYUHbIX UCCIe008AHUL, NepedosbIX udel u
NepcnekmueHbIX MexHOI02UlL.

JleMOHCTpaL U

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsaenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

TaGmuupl u cxeMbl: «L{eHTpbI IPOMCXOXKAECHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTEHHUN»,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CENeKIUn»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3yueHue cOpTOB KyJIbTypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX».



JlaGoparopHas padora «/3ydyeHue MeTOI0B CENEKIIMU PACTEHHIN.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JAOCTHMKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOI'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OWUOTEXHOJIOTUA: XJeOoleueHue,
IOJIy4eHHEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAenue. Mukpobuonorndeckuii cuure3. OObeKThI
MHUKPOOHOJIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€EHOMOB C LIEJIbIO MTOJIyYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COZAEPIKAIINX
HE BCTpEYaroluecs B Ipupo/ie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PacCTEHUN M KUBOTHBIX.
Kprnobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmonbp3oBaHue
ralIOuIoB B CENEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Fcnonvzosarnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX anmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK W KIOHUPOBAaHUE MXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueupoBaHus U MUKPOKIOHANbHO20 PAIMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas U IeHHas UHXeHepus. VICKyCCTBEHHBIN CUHTE3 I'e€Ha U KOHCTPYHUPOBAaHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUHU. OKOJIOTHYECKHE M JITHYECKHE MpOoOJIeMbl Te€HHOU
UHXEHEPUHU.

Menununackue 6uorexnonoruu. [TocrreHomuas mudposas meaununa. [TLP-1uarnocTuka.
MeTab010MHBINM aHaIU3, TEHOLIEHTPUYECKUI aHaIN3 POTEeOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepamus paka. 3D-
OvomH)XeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJIOTH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEeXHOJOIHMi TpPEXMEPHOro OMONPUHTHHTA U
ckaddonauHra s peueHus 3a1a4 NepcoHaTU3UPOBAHHON METULIUHBI.

Coznanue BEKTOPHBIX BAaKLUMH C LEIbI0 oOecreuyeHus: KOMOMHUPOBAHHOW 3alIUTHI OT
B030ynuteneit OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIepKalX BUPYCOB, BBI3BIBAIOIINX 0CO0O OIMAacHbIe 3a00JI€BaHMs YeNIOBEKa U )KUBOTHBIX.

JleMoHCTpPaL UK

Tabmuupr u  cxembl: «lcrnonb30BaHME  MHUKPOOPraHM3MOB B MPOMBIIUIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoONOrns — BayKHeIIas Npou3BOAUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)Y.

11 KUIIACC

Tema 1. 3apoxiaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJI0THH
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHM3Ma. JKu3Hb
Y Hay4dHas JearenbHocTh Y. JlapBuHa.



JBwkymue cwibl dBomonuu BugoB 1o Y. JlapBuHy (BBICOKas HMHTCHCHUBHOCTH
PasMHOKEHHUsI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaTeTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpemMeHHas SBOJIIOIMOHHAsT OHOIOorHs. 3HaU€HUE 3BOJIIOIUOHHON Teopuud B (HOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuubl n cxembl: «Cucrema xuBod npupoasl (mo K. Jlunuero)», «JlecTHHIa >KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHS NPUCHOCOONICHUH Yy pacTeHHH u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapmipyra nmyremectsust Y. lapsuna», «Haxoaku Y.
HapBuna», «®DopMbl 60prObI 3a cymecTBoBaHuey», «llopoabl romy6eit», «Muoroobpasue
KyJbTYpHBIX (hopM KamycTsl», «[loposbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIICHHS IBMXKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOHOLIUN.

Tema 2. MUKpPO03BOIIOIUA U eé pe3yJIbTAThI

[Tomynsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMH. COBpEeMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHenune reHo(oH/1a NOMmyIIsiliMM KaK
JJIEMEHTApHOE HBOJIIOLIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro pasHoBecus k. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
KombOunatuBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyaiiHble HEHamNpaBl€HHblE W3MEHEHUs
qacToT ayulened B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHuoicenue eenemuuecko2o paznooodpaszus. npudunsl u creocmeus. Illpossenenue 3¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyIsIui:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblif 0TOOp — Hampapistomuil ¢aktop 3BostoLnU. DOpPMBI €CTECTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3HMPYIOLNIMHA, paspeiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBECHUS )KUBOTHBIX.

[Tprcnoco0IeHHOCT OpraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocoOiaeHnuit y opranu3zmMoB. Apomopdo3ssl u uanoagantauuu. [IpuMeps! nprcrnocobaeHui
y OpraHusMoB: Mopdomnorndyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
W3onsauuss — ximroueBoil (akrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (DPKOJIOTUYECKOE), «MTHOBEHHOE)
(monmummonau3anus, THOpuan3anus ). JJTUTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Posnp  »BOmIOIMOHHOM OuomOorMM B  pa3pabOTKe HAay4HBIX METOJIOB COXpaHEHUs
O6unopazHooOpaszus. MUKPOIBOMIONUSA W KOIBOJIOLUS IMAapa3sUTOB U HMX XO035eB. MexXaHH3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEM.

JleMoHCTpPauMu

Hoptpetsl: C. C. YerBepuxos, 3. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTHY, «[lomysSIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKyIwe CHIIBI  DBOJIOIHN,



«IKONOTHYeCKass H3O0JIAMMS TOMYJISAIUA CeBaHCKOM dopenny», «l'eorpaduueckas H3OISIUS
JMCTBEHHUIIBI CHOMPCKOM U JMCTBEHHHIIBI 1aypcKoi», «[lomyIsiMoHHbIE BOJIHBI YUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otOopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHpycTpuanbHbIid MEJIaHU3M, «Kussie HCKOIIaeMbIe»,
«ITokpoBHUTENIBCTBEHHAsI OKpacka MXUBOTHBIX», «lIpenynpexaaromas oxpacka >KUBOTHBIXY,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bupgsl-gBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI0OOpa3oBaHHe TpEX  BUIOB  JIAHABIIICHY,
«JKosornyeckoe BUI000pa3oBaHue BHUAOB cUHUL, «[lomummounsr pacrenuit», «KamycTHo-
peneUYHbINA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena NTHIl U 3BEper C
npUMepaMu pa3jMYHbIX MPUCIOCOONIEHUH, Yydela MTHUIl M 3Beped pasHbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JladopaTropnasi padora «BrisBieHrE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHHE BII0B IO MOP(OIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/ionusi 1 e€ pe3yJibTaThbl

MeTtobl u3yueHus: MaKposBoiolMy. [laneonTonornyeckue METoAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSIbI OPTAHU3MOB.

buoreorpapuueckue Metoasl uzyueHus sBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue odmactu 3emian. Buabl-sHIEMUKH U PETUKTHI.

OMOPHOIOTHYECKHE U CPaBHUTEIbHO-MOPQPOIOTUYECKUE METO/bl W3YYEHHS SBOJIOLMH.
I'eHeTnyecKuE MEXAaHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSIBICHMS DBOJIIOLMOHHBIX HOBILIECTB.
["'oMosornyHble ¥ aHAJIOTMYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIsIpHO-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTreMaTH4YeCKHEe METOJAbl HM3YUEHHUS  HBOJIOLHUU.
["omonornynsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MYyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (MpaBWJia)  3BONMOUMHU. [lpunyun  cmenvl  QPyHKYui.
HeoOpaTtumocTs 3Bostoninu. AfantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U1

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, 3. I'ekkensb.

Tabmuupl U cxembl: «PUIOreHETUYECKHH PsIZl JIOIMAAN», «APXEONTEPUKCY, «3BEpo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnu», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa W ILIMMIaH3e», «l JIaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU IBOJIOLIUNY.

O6opynoBaHue: KOJUIEKIMH, repOapuu, MYJSKU HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYIUMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple rUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOHWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPEICTABICHMUSI O 3apOXKACHUU JKU3HU (KpealuMoHM3M). ['mmore3a MOCTOSIHHOTIO
camo3apo>KJIeHus )KU3HU U €€ ornposepxkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. I[lactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKO# »BomroMHU. [ImanerapHas (reojsoruyeckasi) SBOJTIOHS.
XUMHUUECKasi ABOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Omeir C. Mumiepa u . FOpu. OOpazoBanue mnoaumepoB u3 MoHoMepoB. KoarmepBaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, TeHEeTHYECKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «vmupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE ITPOTOKIIETKH.

HUctopuss 3emnu u Meroabl €€ wu3ydeHus. VckormaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAasE U aOCONIOTHAsE  T'€OXPOHOJIOTHSI.
['eoxpoHOIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnbie 3Tanel oprannyeckoil 3Bostounu. [[osIBIEHHE U 3BOJIIOUUS MEPBBIX KIETOK.
Oomonuss Metabonu3zMa. Bo3HukHOBeHHME mepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIC
OMOIIEHKNM Kak aHajor mepBbiXx Ha 3emisie coobmectB. Crtpomaronuthl. [IpokapuoTsl u
3YKapUOTBHI.

[Tpoucxoxaenue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tamnbl HBOJIOLMU BbhICIIUX pacTeHUd. OCHOBHBIE apoMop(ho3bl PaCTEHUI.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenus. [IporncxoxkaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pblB — MOSIBI€HHE COBPEMEHHBIX TUIOB. IlepBble XopaoBbIe
’KUBOTHBIE. J)KU3Hb B BOJIE. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoknenne aMmpuOnil U penTuiImii.
[Ipoucxoxaenne miiekonuTaromux W OTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXeH, MPOTEPO30H, NAIEC030i, ME3030H,
KaiiHOo30H. OOmias xapakTepuCTHKa KJIMMara M TeoJIorMueckux Impouecco. llosBienue u
paciBeT XapaKTepHBbIX OpPraHU3MOB. YTJI€00pa30BaHME: €0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTaB atMochepsbl.

MaccoBble BbIMUpAHUS — HKOJOTMYECKHUE KPHU3HMCHI Mpounuioro. IIpuumHbl U crienctBus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTMYECKU KpHU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpyHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpPaL UK

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3yueHUIo
CcaM03apoXKJIeHHs XHU3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Tansl HeopraHndecKou
sBosrOLIMNY, «['eoxpoHosoruyeckas mkana», «HadampHble 3Tanmbl OpraHUYEeCKOW SBOJIIOIMHY,
«Cxema o00pa3oBaHUs DJYKapuOT MyTéM cuMOHMOreHe3a», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOIOpOCHN», «Mxm», «llanmopoTHukm», «l 0no0ceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KMUBOTHOTO MHpay,
«ApoMop¢o3bl  KHUBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«YIeHuCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IpecMmbikarommecs, «lITuupn,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeHMckoll apey, «Pa3BuUTHE KU3HU B



MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B MNAJNECO30MCKONM dpe», «Pa3BuTue KHU3HH B
ME3030MCKOil 3pe», «Pa3BuTHe KU3HM B KallHO30HCKON »3pe», «CoBpeMEHHas cucrema
OpPraHMYECKOI0 MUPA».

O6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTIEIOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I0JEe3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIraHMUYECKHUX OCTaTKOB OPIaHU3MOB.

Bupryaabnas sgaboparopHas padora «MoaenupoBanue onbiToB Muiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOTO CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlabopaTtopnass pabora «lI3yueHne u onucaHue€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTuyeckas pa6ora «M3ydeHne OCOOCHHOCTEH CTPOEHHUS PACTEHUM pa3HBIX
OTJZIETIOBY.

IMpakTuyeckas padora «/3yueHne 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenbl 1 3agaun anTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJICTABICHUN O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHbie BO33peHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka ¢ KUBOTHBIMHU. (CuHcTEeMaTHUECKOE€ IOJIOKEHHE  YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C SKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]OIoruueckue,
sMOpHonornyeckue, (HU3NOIOro-OMOXUMUYECKHEe, TMOoBeAeHYeckre. OTINYMs YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpU3HAKOB. Pa3BuTHE rojgoBHOTO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLUANbHBIE.
CooTHoleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauU aHTpororeHesa. PanHue yenoBexkooOpasHble 00€3bsiHbI (IPOKOHCYIIbI)
U paHHHE TOHTH/bI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JTH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKH JroAcH. YenoBek yMenblid, IEpBbIE M3TOTOBIEHUS Opynuil Tpyaa. Yemosek
IPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. Yenoek reinenbOeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEKa pa3yMHOT0. YenoBeK HeaH1epTalbCKUn
KAaK BHJ JIIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBI COBPEMEHHOIO THUIIA, JEHHCOBCKUUN
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneorenerika 1 najgeoreHOMHUKa.

DBOJIIOLIMS COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBI OTOOp B MOMYNALUSAX YEIOBEKA.
Myranuonssiit porecc U noaumopusm. [lomynsuoHHbIe BONHBI, Ipeid reHoB, MUTpalus u
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosibmme packl: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHTOJIOUHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
NyTH paccelieHuss 4YeloBeka 1o 1iaHere. EnuHCTBO uyenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4YelgoBeKa K  pa3HbIM  YCIOBHUSIM
OKpykartomiel cpensl. BiausHue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciurmHapabple MeToabl B (u3nmyeckor  (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTM M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKMX  MOMYJISLUN.
buocounaneHple  uccieqOBaHMS ~— NPUPOABI  yeloBeka.  VMccimenoBaHMe — KO3BOJIIOLUU
OMOJIOTHYECKOTO M COLIMAIIBHOTO B YETIOBEKE.

JleMoHCTpauMu



[Toptpetsi: Y. dapBun, JI. JIuku, 5. . Porunckuii, M. M. ['epacumos.

Tabmumer uw  cxembl: «MeTOAbl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKEJeT WIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbI», «JIBWXKyIIME CHJIBI AHTPOIIOr€HE3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpasionurek», «HenoBek ymenslii», «HenoBek mpaMoxoasammny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHbD, «lIpenkn uvenoBekay», «IOTambl 3BOJIIOLUU YEIOBEKAY,
«Pacel uenosekay.

O6opynoBaHue: MyJIsDKM OKaMEHEJIOCTEeH, MPeMETOB MaTepUAIbHON KYJIbTYphI MPEIKOB
YelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMU W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKJICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YENIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4eslOBEKa M uepena LIMMIAaH3€, MOJENb KHCTH YEJIOBEKa U
KHCTH IIMMIIaH3€, MOJIETIU TOPCa MPEAKOB YEJIOBEKa.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUi YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY/KAKIIEH cpenoit

3apoxaeHue U pasButhe sKoioruud B Tpymax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skonoruu. CBsi3b
3KOJIOTUU C JPYTUMHU HAyKaMH.

Mertonbl skosoruu. [loneBbie HaOMOEHHUS. DKCIIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MoenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpYKaIOLIEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AILHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUM JUIS YENOBEKAa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpupofoid. POpMHUpOBaHUE HKOJIOTHYECKOW KyIbTYpPBHl U
HKOJIOTMYECKOM rpaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaLuu

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunp!l u cxembl: «Paznensl skoiaorun», «Metoasl 3kojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEeH Cpeb».

JlabopaTopnasi paGora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonorudyeckue (GakTopbl W 3aKOHOMEpHOCTH uX JedcTBus. Knaccudukanus
IKOJIOTMYECKUX  (pakTOpoB:  abuoTHyeckue, OMoTHYecKue, aHTponoreHHele. OOmue
3aKOHOMEPHOCTH JieMcTBUS 3Kojdoruueckux ¢akropos. Ilpasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PACTEHUNl M >KUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuoausm.

Temmeparypa Kak 3Kkonorudyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TolKuIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

BraxxocTs kak 3konorudeckuii ¢akrop. [IpucnocoOneHuss pacTeHuid K MOIIEPKaHHIO
BonHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.



Cpenpl oOuTaHUs OPraHMW3MOB: BOJAHAs, HA3€MHO-BO3JAYILIHAs, MOYBEHHAs, IIyOMHHAs
NOJNIOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DHU3UKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xu3HeHHol (opme. KuzHeHHBIE (OPMBI
pacTeHU: NepeBbs, KYCTapHUKHM, KyCTapHUUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
JKuznennbie (GOpMBI KHBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTBHL. (OCOOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJAEHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckue  B3auMMOICHUCTBHS  (TONMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUUN Ui CYIIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHIUI KOHKYPEHTHOTO HCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTalllK >XKHUBOTHBIX», «Cpeiasl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUIY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHCTeMa XBOWHOro Jecay, «llemm mutaHusy,
«XuiaudectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBBIE U TEHEBHIHOCIHBBIE KOMHATHBIC
pacTeHus, repOapud ¥ KOJJIEKIUU TEIUIONIOOUBBIX, 3UMOCTOHKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTHULl W 3Bepel, repOapuu pacTeHMM, OTHOCSIIMXCS K Trurpodpuram,
Kcepoduram, me3oduTaM, KOMHATHBIE pACTEHHUs JJAHHBIX TPYII, KOJUJIEKIIMH >KWBOTHBIX,
OoOUTAIONMX B Pa3HBIX cpefax, repOaphy U KOJUIEKIIMH PACTeHUH M KMBOTHBIX, 0OJaAAarOIINX
yepTaMl TPUCIIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMA PACTEHHM W S>KMUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIUH >KUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JlabopaTopnasi pabora «BbIsiBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTOCOONCHUN OpPraHU3MOB K BIIHSHUIO
TEMIEPATYPbI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKH momyisinuu. [lomynsanusa kak Ouonoruyeckas cUCTeMa.
Pons HeomgHOpomHOCTH cpenpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(GbOopMUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI Momyssiuii. OCHOBHBIE TTOKA3aTENN MTOMYIISIIIHH:
YHUCJIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBas CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHSL.

Dkojoruyeckas CTpykTypa mnomynsuud. OleHKa YHCIEHHOCTH MOmyisiuu. JuHamuka
MOMYJISIUUU U €€ peryisinusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonynsiuud. Kpussle poctra uwucinenHoctu nonyisuuu. Kpusbslie BbDKUBaHMS. Perymsmus



YUCIIEHHOCTH MOMYJSLMA: poiib (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJioruueckue crpareruu BujioB (r- u K-crparerun).

[Tonsatue 00 »HKoJMOrMUecKo Huie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHnumanbHas u
peann30BaHHas HUILIN.

Bun kxak cucrema nomymsnuil. Apeansl BUAOB. Buapl M MX KM3HEHHbIE CTpaTETHU.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJgornueckue HWHBa3HU
YyKEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU Monysauny, «lIpoctpancTBennas
CTPYKTypa mnonyasauun», «Bo3pacTHble mnupamMuisl nOomymsguu», «CKOpPOCTb 3aceneHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpraHuzMamu», «Mojmens skonmornueckord Humm k. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacCTeHUI K paCCENICHUIOY.

Tema 9. Jkos0rus cood1ecTB. IKOJOrH4YeCKHe CHCTEMBI.

CoobmecTBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrema Kak oTkpblTas cucremMa (A. JIx. Tencnu). dDyHKUMOHaNbHBIE OJIOKH
OpraHM3MOB B 3KOCHUCTEME: IPOAYLEHTbI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. A6uornyeckue O610ku 3kocucTeM. [1oUBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BeHECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE NTOKa3aTeNM 3K0ocHcTeMBl. brioMacca u MpoayKIusa. DKOJIOrM4E€CKHE T PAMMUIBI
yucesl, OnomMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — cyKieccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBL. AHTpOINIOTE€HHBbIE BO3JeHcTBUS Ha cykueccuu. KimmakcHoe —cooO1iecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

YpboskocucreMbl. OcCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponu3anusi ropoJckoil  ¢dayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAaYECHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUNA  OpraHM3MOB B
skocucteMax. Ponb kackadnoeo s¢ghgexma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM U  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTH OpPraHU3MOB, TOMYJISALIUNA M OKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX Y AHTPONOTE€HHBIX BO3ACHCTBUN.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbl 3IKOJI02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTusT MOHUTOPHHIA €CTECTBEHHBIX H
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauuu

[Toprper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectTB B 3kocucteMey», «llenmu muTaHus (macTOuIHAs, JETPUTHAs),
«DKOJIOTHYECKas MMHpaMUIa YUCeT», « IKOJIOTHUECKas mupamMuia OnomMacce», «IKOJOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonotay, «llepBuuynas cykueccusi», «BoccraHoBieHue
Jeca mocliie moxapa», «IKOCUCTeMa 03epa», «ArpoleHo3», «KpyroBopoT BewIeCTB U MOTOK
SHEPruu B arpoieHosey, «I[Ipumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydejia INTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUH, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3K0OCUCTEMBD.

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKypcHs B THIUYHBIN OnoreorneHo3 (B ayOpaBy, Oepe3HsK, €1bHUK, Ha
CYXOJIOJIbHBII WM TOWMEHHBIH JyT, 03ep0, 60J0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmeranerapras 00oj04Yka 3eMiIH, TA€ CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3rocca. Yuenue B. 1. Bepuanckoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! U €ro GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHMs Ouocdepsl. OcodeHHocTn Ouochepsl Kak riodambHON
sKocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Belects u
OMOreoXMMHYECKHEe UKIBI (Yriiepo/ia, a3ota). PUTMuuHOCTS siBNeHui B Ouocdepe.

3oHanbHOCTh Ouochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYIIM: TYHJIPa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOpbsl. Knnmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpyktypa M (YHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro TIOTEHLHala |
O6rochepHbIX QYHKIHUI.

JleMoHCTpaL Ul

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyropopot a3ora B npupone», «KpyroBopot
yriaepoaa B npupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoOE»,
«OcHoBHBIE OWOMBI cymny, «Kimmmarmdeckue mosica 3emum», «Tynapay, «Taiiray,
«Cmemannbii  nec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycTbiHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3aeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOW cpenapl. OxpaHa Bo3ayxa. 3arps3HeHHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue noussl. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpPONOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM H JKUBOTHBIM wmup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caabl U 300JI0THYECKUE
MapKH.



OcHOBHbBIEC IPUHIIMIIBI YCTOMYMUBOTO PAa3BUTHUS YeIOBEUECTBA U MpHUpOAbl. PamronanbHoe
IOPUPOJONONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYECKHX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEpOSITHbIC OCIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcul. HayuonanbHvle ungopmayuonHvle
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUcmem u cnocooos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyus MoOpcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL Ul

Tabmumel u  cxembl: «3arps3HeHue armocepbl», «3arps3HeHHEe TUAPOCchepbI»,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepainuu, KpacHoil KHUTH pervoHa.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yiIbTaTaM OCBOCHHUS OOY4YaOMIMMUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: IMYHOCTHBIE, METAIIPEIMETHBIEC U ITPEIMETHBIE.

B cTpyKkType JTUYHOCTHBIX pe3yJIbTaTOB OCBOCHHS MPOTrPaMMbl 10 OHWOJIOTMH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOYYaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEAEIIECHHUIO,
Hanuyue momusayuyu K OOYyUEHUIO OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOeX)ACHHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaIOLIUXCSl PYKOBOJACTBOBATHCS B
CBOEM  JEATENIbHOCTH  IL€EHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLUIUMH  CHUCTEME
OMOJIOTUYECKOTO  OOpa3OBaHMsSI, Haauuue NPABOCO3HAHUs  HKOJOTMUECKON  KYJIbTYpBHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTrpamMMbl 110 OMOJIOTHH JOCTUTAIOTCA B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS MU CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPa3BUTHsI, PA3BUTUSI BHYTPEHHEW MO3WIIMU JIMYHOCTH, MATPHOTHU3MA U
YBa)XEHUsI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TpyJa U CTapIIeMy MOKOJEHHUIO, B3aUMHOI'O
YBaOXKEHUS, OEpEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O W  TPaJUIHUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepaunu, IpUpOAE U OKPYKaIOLIEH cpeie.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMs yueOHOro npeamera «buonaorus» JOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYYarolUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlWW, TO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITA AESTENbHOCTH B IPOILIECCE PEaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaroMIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTI'0 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUHN YI€OHBIX TPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BHITIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCUCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA LEHHOCTSMU U COLUAIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKON UACHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBO S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOULIEHHE K NPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM TMPUPOJBL,
JIoCTXeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIICHUE W pa3BUTHE
OMOJI0TUH, TOHUMAaHK 3HAY€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:K IEHHOCTh, TOTOBHOCTb K CIIY’)KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYAIMI0 M MPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUHU C TPAIULIMSIMHU HAPOJIOB
Poccun;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUasi dCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMAaHUE AMOIIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHKE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
cOOJII0ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSITHH W OTIbIXA,
peryispHas ¢u3MYEecKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBUJ WHAMBHUIYATbHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHWE TOCJIEICTBUN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZlY, OCO3HaHHUE IIEHHOCTH MAacTEePCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHFHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

MHTEpEC K pa3inuyHbIM chepam mpodeccnoHaNbHON AESTeTbHOCTH, YMEHHE COBEpILATh
OCO3HaAHHBIN BEIOODP OymyIieit npodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIEC )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH BCel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:



9KOJIOTUYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MIPUPOJE KaK UCTOYHMKY JKU3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIBTYpBl: MPUOOpETEHHE OIBbITAa IIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIIBHOrO XapakTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CIIOCOOHOCTh UCIOJIb30BaTh NMpHUOOpETacMble IPU W3YYEHUHM OMOJIOTUM 3HAHUS U YMEHUs
IpU pEHICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONOIB30BaHHEM (cOOI0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLICH NPUPOIHON cpene,
yYMEHHUE TMPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JecTBUH U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHYECKOTO0 MBILIUICHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpPaKTHUKE, NOTOBHOCTU K Y4YacTHIO B
IPAaKTUYECKOH J1eATEIbHOCTH SKOJIOTMYECKON HaIlPaBICHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYyJIbTYD,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpPILEHCTBOBAHHE A3BIKOBOW M UHTATEILCKON KYJIBTYpHI KaK CPEJCTBA B3aUMOJIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpe KaKk O €IUHCTBE NpPUPOABI, YelIOBeKa U OoOlecTBa, B IMO3HAHUU IPHUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHs YEIOBEUECTBA, IOUCKA MyTeH BbIXO/a U3 II00albHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKHX 3HAHUH B IEJISAX MOBBIIMICHUS OOIIen
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIIMOHAJIbHOU
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydyaeMble 3HAHUS JJIs aHaIW3a M OOBACHEHHs SBJICHUMN
OKpY’KAIOIIEro MHpa M NPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JenaTh 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS JUISL peIIeHUs
npo6JeM B peabHbBIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JAEATENbHOCTH, FOTOBHOCTh OCYLIECTBIATh NMPOEKTHYIO U
UCCIIEI0BATEIBbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYE€HHUIO HOBBIX 3HAHHMH 1O OHOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHbie pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJIOrUsS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHUS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXIUCHUIUIMHAPHBIC
(MeX1penMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, UCCIIeJIOBaHUEe, HAOIIOJeHUE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHE); YHUBEpCAIbHbIC
yueOHbIe JeicTBUS (IMO3HAaBaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopmupoBanre (PYHKIMOHATBHONH T'PAMOTHOCTH M COLMAIBHOW KOMIICTCHIIUH OOYYarOIIUXCS;
CIOCOOHOCTh o0yJaronmxcs KCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MPaKTHKE.

B pesynprare w3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro o0Imero oOpa3oBaHUS Y
oOydaromerocss OyayT copMmupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC yUeOHBIC JEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBIE JEWUCTBUS, PETYJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro OO0IIero oO0pa3oBaHHS
JIOJKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a30BbIe JIOTHYECKHE IeICTBUA:

CaMOCTOSITENILHO (DOPMYJTMPOBaThE M aKTYyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

UCIIONb30BaTh TPU OCBOCHMM 3HAHUN TMPUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHaAu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C JAPYTUMHU TOHITHSIMH);

OTIPE/ICIIATh TEMH JEATEIHbHOCTH, 3a7aBas TMapaMeTpPbl U KPUTCPHH WX JOCTHIKCHHS,
COOTHOCHUTH PE3yIbTAaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

HCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUS ISl OObACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHHUS (MHIyKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHHSX, (OPMYITUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHUsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePHUAIbHBIX
¥ HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOT0, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BBIE HCCIEN0BATEILCKHE AeHCTBUA:



BJIa/IETh HaBBIKAMH y4eOHO-HCCIIE0BATEIbCKOM U MPOEKTHON NeATEIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlNU, MTPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsiX, B TOM YHCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/]aud B 0Opa30BaTEIbHON NEATEIbHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBATh 3ajJady, BBIJBUTATh
rUnore’y e€ pelieHusl, HaxOJuUThb AapryMEHTHI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHIN3UPOBATh IOJYYEHHBbIE B XOJ€ PpELICHUS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
pOoPECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABATEJIbHYIDO U  IPAKTUYECKyl0  oOsactu
KU3ZHEJEATENIbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJXOAbI W PEUICHUS, CTaBUTh
po0JIeMBI U 3a/1a4H, JOIYCKAIOIUE aIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIMM (TEKCTe ydeOHOro mocodus,
HAyYHO-MIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsX M CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHere), aHAIM3UPOBAaTh HMH(OpPMALMIO pa3IMYHBIX BHJIOB U (GOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHMpoBaTh 3ampOChl M TMPUMEHATh pa3IMYHbIE METOJbl NpPH IOMCKE U OTOOpe
Ouosiornueckoi MHpopMaluu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCIHOJB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TAOIUIIbI, PUCYHKH U IPYTroe);

WCIIOJIh30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH paboTe C OHUOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH;

BJIaJIeTh HABbIKAMHU pAClO3HABaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1ajieHNe YHHBEPCATbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSAMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax >KM3HHU, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpelylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECH U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOallbHbIE CpEICTBA OOLICHUs, MOHMMATh 3HAUEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHMS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JIOAEH, IPOSIBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAas IeATeJbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYaJIbHONW pabOThI IpU
peleHn OMONIOTUYECKOH MPOoOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH peLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)K0T'0 4JIeHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIWHUPOBATH
JEUCTBUA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENENATh POJIM C Yy4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOH paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXKJOr0 yJYaCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAECHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PeryITHBHBIMH JCHCTBUSIMH:

1) camoopranusanusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpoOJeM M HX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUU 1I€J€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTH COOCTBEHHBIE 33/7a4l B 00pa30BaTElIbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IpeMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIAJICTh HAaBBIKAMU I103HABATEJIbHON pe(IEeKCUN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, HCIIOIB30BaTh MPUEMBI pedieKcun
JUISL OLICHKU CUTYal[MH, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;
IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHsATHE ce0s1 M APYTUX:
NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaABO JAPYTUX Ha OILIMOKHY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro YeIOBEKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MPOoPMIHLHOTO 00y4eHHsT 00y4YaroIUXCs
Oouonornu. OHM BKIIOYAIOT: creUu(pUYEcKue s OMOJIOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMU U IPEeoOpa3OBaHUIO 3HAHUM, BB
NEeSITEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUM W HMX HNPHUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaKXe B peaJIbHbIX KU3HEHHBIX CUTyalusx. [IpeaMeTHble pe3yabTaThl NPeACTaBICHbI 0 To1aM
U3YYEHHUS.

[IpenmerHbie pe3ynbTaThl OCBOCHHs YydeOHOro mnpeamera «buonorust» B 10 Knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJii OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI H
pelIeHny podieM paloHaIbHOTO MIPUPOIONOIB30BaHus, O BKIIaJIe POCCUMCKUX U 3apyOEKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOMOJAraroline
OMOJOTHYECKHEe TEPMHUHbI W TOHATUS (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboiu3M, TrOMeocTas,
caMOperyJsilysl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U Pa3BUTHE),
Oouonornyeckue Teopun (kiaetouyHas Tteopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nenrpax
MHOT000pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PAaCTEHHI), 3aKOHBI (€IUHO00pa3us MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHI FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBocth H. M. BaBwiioBa), NpHHIMITBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUs, UCIOJIB3YEMbIX B OMOJOTHYECKUX
HCCJIEIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IeHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcCie OakTepuid, rpubOB, pacTeHHIA,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >XHUBOTHBIX U
4eJI0BeKa, OMOJIOrMYeCKUX MPOLECCOB: 0OMEHa BEIIEeCTB (METa00IM3M ), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMEeTOreHe3a, SMOPUOTreHe3a, MOCTAIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
UHIMBUYAJIbHOTO Pa3BUTUs OpraHu3Ma (OHTOreHe3a), B3auMOJCHCTBUS TI€HOB, Ie€TepO3Hca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTaHABJIMBATh B3aUMOCBS3U MEX]y OpraHOWJAMHU KJIETKHM M UX (PYHKIMSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEeH W X (PYHKIUSIMHU, MEXTy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUii, >KUBOTHBIX M 4YENIOBEKA M WX (QYHKIHSIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX
GbyHKIUSAME, MEXAY JTanaMd oOMeHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKJIOB OPraHu3MOB, J3TallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpeabl OOUTAHUS;

YMEHHE BBISIBISTH OTIMYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

yYMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4H, BBISIBISATh MPUYUHHO-CIEICTBEHHBIC CBSI3U
MEXYy HCCIEIyeMbIMH OHOJOTHYECKHUMH TpOIleCCaMd U SBJIICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHKEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
bopMynupys 1eb UCCIeI0BaHus, aHATM3UPOBATh MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

yYMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MeIUIUHE, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO TMPEICTABIISATH
MOJTy4YEHHBIC PE3yJbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeOBaHUN B o0nacTu
Ononornu W MenWIUHBl (KIOHWPOBaHHE, HMCKYCCTBEHHOE OIUIOOTBOPEHHUE, HAlpaBICHHOE
M3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylel mpodeccuoHalbHON 1EATEIbHOCTH B
obnactu OMOJIIOTUH, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIIEBOM
POMBIIIICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBI HWHTEPEC, HAINPABICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPeCcCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEHICHUH YKOJIOTHUUYECKUX MPOOJIEM YeTIOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
PaIMOHATFHOTO TPUPOJIOTIONB30BaHUsl, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OoOIMIECTBY, YEIOBEKY, O BKJIaJIe POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OHOJIOTHH;

YMEHHE BJIaJIeTh CHCTEMON OMONIOTUYECKUX 3HAHUHM, KOTOpas BKIIOYAET ONpEAeTCHUS U
MOHMMaHHUE CYITHOCTH OCHOBOMOJAraloMUX OWOJIOTUYECKAX TEPMHHOB M TIOHSATHHA (B,
JKocucTema, Ouocdepa), Ouonormueckue Teopun (dBomtonuoHHas Teopuss Y. [lapsuHa,
CUHTeTHUecKass Teopus sBomorun), ydenus (A. H. CesepmoBa — 0 MyTsSX U HaMpaBICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muaumyma lO. JInbOuxa,
9KOJIOTUYECKOW MUPaMUIbI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHE BJAJETh OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHUS, HCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHMCaHUE, H3MEpEeHHe,



HaOJI0IeHUE, YKCIIEPUMEHT), CIIOCO0aMU BBISBICHUS M OLIEHKU aHTPOIOIEHHBIX M3MEHEHHUH B
IPUPOJIE;

YMEHME BBIACIATh CYLIECTBEHHbIE IPU3HAKU: BUAOB, OMOI€OLEHO30B, SKOCHUCTEM MU
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAMU HBOJIOLUM, JBUXKYILIUMU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHME BBISIBIIATH OTJIMYUTENIbHBIE IPU3HAKH )KUBBIX CUCTEM, MPUCIOCOOJEHHOCTh BUI0B
K cpere oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHME UCIOJb30BaTh COOTBETCTBYIOLINE aPTyMEHTbI, OMOJIOTMYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHU3MOB pa3HbIX CHCTEMAaTHYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, CIUHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHMsI MHOT0OOpa3usi BUJOB M 3KOCHUCTEM KaK YCJIOBHUS COCYILECTBOBAaHHUS IMPHUPOIbI U
YeJI0BEYECTBA,

YMEHHME pellath OUOJIOTHYECKUE 3a7aud, BBIIBISATH NPUYMHHO-CIIEICTBEHHBIE CBSA3U
MEXIy HUCCIeAYeMbIMH OHOJIOTMYECKUMHU IHpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJABI U
IPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIOJIHATH JJAOOPATOPHBIE U MPAKTHYECKHE padOThl, COOJI0IaTh MpaBUia MPH
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX HSKCIEPUMEHTAIBHBIMH CpPEJICTBAMHU,
bopMynupys 1eNb UCcCIeI0BaHNs, aHATM3UPOBATh MOJYUYESHHbIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4EOHO-HCCIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HBIX OOIIECTB, M NMYOJHMYHO MPEACTaBIATh
MOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(EpEeHIUIX;

YMEHHME OLICHMBAThb TUIOTE3bl U TEOPUH O IPOUCXOKICHUM JKU3HU, YEIOBEKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOco0ax MpeAoTBpAlleHUs TI00abHbBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpodeccuoHambHON AEATEIbHOCTH B
o0macti  OMOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBII HMHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJOIDKEHHE OMOJIOTMYECKOro o00pa3oBaHUsT B OPraHU3aLUSAX CpEIHEro

Mpo)eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMeHoOBaHUe KoanuyecTBO 4acoB
duekTpoHHbIe (LM (POBbLIE)
n/ | pa3ieioB H TeM KoHTpoJibHbIE IpakTHueckune
Bcero o0pa3oBaTe/ibHbIE PeCypChI
n nporpamMmMbl padoThI padoThI
buomnorns kak Hayka 1 bubnmorexa OK
e https://m.edsoo.ru/7f41¢292
JKuBEBIE CHUCTEMBI U X 5 bubmnoreka IIOK
A3y4eHUE https://m.edsoo.ru/7f41c292
bubmnoreka IIOK
buomo e
HOJOTHA TIeTIH 3 I https://m.edsoo.ru/7f41¢292
XumMmuueckas 8 | 5 bubmnoreka IIOK
OpraHu3anus KIeTKU https://m.edsoo.ru/7f41c292
CtpoeHue u pyHKIMH 5 15 bu6muoreka [JOK
KJICTKH ’ https://m.edsoo.ru/7f41¢292
OO0OMeH BEIIECTB U
IpeBpaIeHNE dYHEPTUU 12 1 2.5 bubmmorexa LOK
pepall P ’ https://m.edsoo.ru/7f41c292
B KJIIETKE
HacnencrBennas
uH(opMaLs 1 1 0.5 bubmuorexa [JOK
pMan . ) https://m.edsoo.ru/7f41¢292
peanuzanus e€ B KJIIETKE
Ku3HEeHHBIN UK 6 ! bubnunorexa LIOK
KJIIETKHA https://m.edsoo.ru/7f41c292
Crpoenue u GyHKIUU 17 15 bubmuoreka [JOK

OpTraHnu3MOB

https://m.edsoo.ru/7f41c292




10 PasmHoxeHue u g L5 bubnuotexa [JOK
pa3BUTHE OPraHU3MOB ' https://m.edsoo.ru/7f41c292
I'eneruka — Hayka o

1 HaCJIEICTBEHHOCTH U 5 0.5 bubnunoreka LIOK
H3MEHYUBOCTH ) https://m.edsoo.ru/7f41¢292
OpraHu3MOB

12 3aKOHOMEPHOCTH 10 { bu6mmoreka IIOK
HacJIeICTBEHHOCTHU https://m.edsoo.ru/7f41c292

13 3aKOHOMEPHOCTH 6 5 bubnuorexa [IOK
H3MCHYHUBOCTH https://m.edsoo.ru/7f41¢c292

bubmnoreka IIOK

14 I'eneTnka yenoBeka

HOTHIRA HCTOBCK 5 0.5 https://m.edsoo.ru/7f41¢292
bubmnoreka IIOK

15 C

CICKIHA OPTaHHsMOB 5 1 https://m.edsoo.ru/7f41c292
buorexHonorusa u
bu6nunorexa [IOK
16 CHHTETHYECKas 5
https://m.edsoo.ru/7f41c292
OHoJIorus
IToBTOpEHME,
000011IeHME,

17 R 8
CHCTEeMaTH3aIus
3HAHUU

18 NTtoroBeiii KOHTPOJIB 2

OBIIEE KOJIMYECTBO
136 18

YACOB I10 [TIPOI'PAMME




11 KIIACC

Ne HaumMeHoBaHHe KounuectBo yacos
dueKkTpoHHbIE (LM (pPOBbLIE)
n/ pa3iejioB U TeM KoHTpoJibHbIE IIpakTn4yeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
I NporpamMmsbl padoTbI padoThI
3apoXxACHUE U pa3BUTHE
SBOJIFOIIMOHHBIX 10 bu6nunoreka [IOK
MPEJICTABICHUI B https://m.edsoo.ru/7f41cc74
Oonosoruu
) MukposBomntonus u eé 9 55 bub6nuoreka [JOK
pe3yJIbTaThl ’ https://m.edsoo.ru/7f41cc74
3 MakposBonronus u eé g | bubnmnoreka [HOK
pe3yabTaTh https://m.edsoo.ru/7f41cc74
[Ipoucxoxnenue u
4 a3BUTHC JKU3HU Ha 21 1 2.5 Bubnworexa [IOK
P ' https://m.edsoo.ru/7f41cc74
3emie
[Ipoucxoxnenue
yeaoBeKa — 13 1 15 but6mmoreka [IOK
’ https://m.edsoo.ru/7f41cc74
AHTPOIIOT€HE3
DKOJIOTHS — HayKa O
B3aMMOOTHOIIIEHHUSX
6 OpraHu3MOB U 3 0.5 bubnuotexa [JOK
HaJOpraHu3MEHHBIX ’ https://m.edsoo.ru/7f41cc74
CUCTEM C OKpYXKarolen
cpenoiu
7 OpranusMmsl 1 cpena 12 3 bubmuoteka [IOK




YACOB I10 ITPOTPAMME

obouTaHus https://m.edsoo.ru/7f41cc74

g OKoJIorus BUIOB U o 0.5 bubnunorexa LIOK
MOMYJISAUNA ’ https://m.edsoo.ru/7f41cc74
OK0JI0THS COOOIIECTB.

bubnunoreka LIOK
9 OKOJIOTHYECKHUE 13 0.5
https://m.edsoo.ru/7f41cc74
CHUCTEMBI

10 buocgepa — rinobanbHas 6 bub6nuoreka [IOK
HKOCHCTEMA https://m.edsoo.ru/7f41cc74

11 YenoBek u 6 bubmuorexa [JOK
OKpy>Karolas cpeaa https://m.edsoo.ru/7f41cc74
IToBTOpEHME,

12 000011IeHNE, 1 bu6nmoreka [IOK
cUcTEeMaTHu3alusg https://m.edsoo.ru/7f41cc74
3HAaHUU
HTtoroBeiii KOHTPOIb

13 : P 4
3HAHUH

OBILIEE KOJIMYECTBO
136 14







ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne
n/ | Tema ypoka KoimuecTBo
n 4acos
B KonTpoJibHbIe IIpakTuyeckue DJIeKTPOHHBbIE HU(PPOBLIE
cero
padoThI padoThI o0pa3oBare/bHbIC
pecypchl
buonorus kak KoMIieKCHast
HAVKA 1 KAK 9ACTE q bubmuorexa [IOK
Ve https://m.edsoo.ru/863e6122
COBPEMEHHOT0 0011IecTBa
JKuBEBIE CHUCTEMBI U X 1 bubmnoreka IIOK
CBOMCTBA https://m.edsoo.ru/863e6564
YpoBHeBast opraHuzanus | bu6muoreka [JOK
JKUBBIX CUCTEM https://m.edsoo.ru/863e6564
Hcropus OTKpbITUA U
n3ydeHus kietku. Kinerounas 1 bubmorexa [TOK
ya ’ https://m.eds00.1ru/863e6e88
TEeOpHs
MeToapl MOJIEKYIISIPHOM U 1 bu6muoreka [JOK
KJIETOYHOM OMOJIOTHH. https://m.edsoo.ru/863e6122
N3yuenne MeTo10B KIETOYHON { : bubmuoreka [JOK
ouonoruu. [1P https://m.edso00.ru/863e6122
XUMUYECKUN COCTaB KIETKH 1 Bubmmorexa [IOK
https://m.edsoo.ru/863e674¢
MuHepanbHbIE BEILIECTBA 1 bubmuoteka [IOK




KJIETKU, UX Ouosornyeckas
pOJb

https://m.edsoo.ru/863e674e

Oprannueckue BeniecTna

bubnunoreka LIOK

? KJIETKU — OeNKu https://m.edsoo.ru/863e6b72
OO6HapyxeHue 6eKOB ¢
10 MOMOIIIbIO KaY€CTBEHHBIX bubmorexa HOK
Hlv https://m.edsoo.ru/863e6b72
peaxuuii. JIP
1 YpoBHM OpraHu3anuu bubnmnoreka [HOK
OEJIKOBBIX MOJIEKYI https://m.edsoo.ru/863e6b72
12 CaolicTBa, Knaccuduxanus u bubnuorexa [IOK
¢byHKLIMN O€nKOB https://m.edsoo.ru/863e6b72
13 CaoticTBa, K1accuukanvs u bubnuorexa [IOK
byHKIIMN OEIKOB https://m.eds00.ru/863e6b72
14 ®epMeHTh OMOoJI0rnYecKue bu6nuoreka [JOK
KaJau3aTophl https://m.edsoo.ru/863e6b72
Oprannueckue BeulecTBa
15 KJIETKU — YTJIEBOABI (TIPOCTHIE bubmorexa HOK
yr A p https://m.eds00.ru/863e6870
caxapa)
Oprannueckue BeulecTBa
16 KerTKI/I — YIJIEBOJBI bubmmorexa OK
yr A https://m.eds00.ru/863e6870
(Tmonucaxapubl)
17 Oprannueckue BeulecTBa bubnuotexa [JOK
KJIETKU — JIAIIHAbI https://m.edsoo.ru/863e6870
but6mmoreka [IOK
18 H . JHK
YKICHHOBEIE KHCIIOTHL. /| https://m.edsoo.ru/863e6d5c
19 Hyxnennoseie kucinotel. PHK bubnuotexa [JOK




https://m.edsoo.ru/863e6d5c

20

HccnenoBanue HyKJIEMHOBBIX
KHCJIOT, BBIJIEJICHHBIX U3
KJICTOK Pa3JIMIYHbIX
opranusmos JIP

but6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

21

Crpoenue u pyakuun ATO.
HApyrue
HyKJIIe03uaTpuochaTs
(HT®)

bubnuorexa [JOK
https://m.edso00.ru/863e6d5c

22

O060011IeHNE 3HAHUN 10 TEME
«XHUMHYECKasT OpraHU3aIus
KJIETKI)

23

O060011IeHNE 3HAHUN 10 TEME
«XHUMHYECKasT OpraHu3aIus
KIIETKH»

24

KonTponbhast pabota no teme
«XHUMHUYECKHH COCTaB KIIETKI)

25

CexBennpoBanue [JHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKH

bu6nuorexa [IOK
https://m.edsoo.ru/863e6122

26

Meroas! CTpyKTypHOHR
Ouoaorun

bu6nunorexa [IOK
https://m.edsoo.ru/863e6122

27

TuIEl KIETOK.
IIpokapuoTrueckas KieTka

28

Oco0eHHOCTH CTPOEHUH,




KU3ZHEJEATEIbHOCTH U
MHOT000pa3us MPOKapuOT

OcoOeHHOCTH CTpOEHUS,

29 JKU3HEAEATEILHOCTH U
MHOT000pa3usi MPOKaApPHOT
CrpoeHnue 3ykapuoTHYECKON bu6muoreka [IOK
30 KJIeTKU. V3yueHue cBOHCTB 0.5 https://m.edsoo.ru/863e6ff0
KJIeTOUHOU MeMmOpansl. [1P https://m.edsoo.ru/863e716¢
. bubnunoreka LIOK
[ToBepxHOCTHBIN anmapar
31 https://m.edso00.ru/863e6ff0
KIeTKH https://m.edso00.ru/863¢e716¢
bubnuoreka [IOK
OnHOMEMOpaHHBIE OPTaHOUIBI
32 https://m.edsoo.ru/863e6ff0
IICTKA. https://m.edsoo.ru/863e716¢
N3yuenue nBukeHus bubmuoreka [JOK
33 LATOIUIa3Mbl B PACTUTEJIBHBIX 1 https://m.edsoo.ru/863e6ft0
kieTkax. I1P https://m.edsoo.ru/863e716¢
IToiyaBTOHOMHBIE OPTaHOUIbI bubmuoreka [JOK
34 KJIETKH: MUTOXOHJPHUH, https://m.edso0.ru/863e6ff0
[UIACTHAbI https://m.edsoo.ru/863e716c
HccnenoBanue mia3Moan3a u bu6nunorexa LIOK
35 JIeTIIa3MOoJIN3a B 1 https://m.edso0.ru/863e6ff0
pacTUTENbHBIX KileTKax. JIP https://m.edsoo.ru/863e716¢
but6mmoreka [IOK
HemeMOpaHHbIe OpraHOUIBI
36 CTETKIL https://m.edso00.ru/863e6ff0
T https://m.edsoo.ru/863e716¢
37 Crtpoenue u GyHKINHA sipa bubnuoteka [JOK




https://m.eds00.ru/863e6ff0
https://m.edsoo.ru/863e716¢

CpaBHUTENIbHAS bu6muoreka [IOK

38 XapaKTEePUCTUKA KIIETOK https://m.edsoo.ru/863e6f0

JyYKapuoT https://m.edsoo.ru/863e716¢
bubnunorexa LIOK
N3ydenue cTpoeHus KIETOK

39 A THHEX ODFAHIEMOB. JIP 1 https://m.edsoo.ru/863e6ff0
p p ' https://m.edsoo.ru/863e716¢
AccuMmisnus u

40 JTUCCUMMJIISALINASL — JIBE
CTOPOHBI MeTabom3Ma. THIbI
oOMeHa BEIIECTB.

41 N3ydeHnue kataauTHuecKon ! bub6nuoreka [IOK
akTuBHOCTH (pepmenToB. JIP https://m.edsoo.ru/863e766¢
DepMEHTAaTUBHBIN XapaKTep
pEaAKLHI KJIETOYHOTO
MeTtabonusma. W3ydenue

42 (bepMEHTaTUBHOTO 0.5
pacIerIeHus IepoKcuaa
BOJIOPOJIa B PaCTUTENbHBIX U
JKUBOTHBIX KieTkax. JIP

43 benku-akTuBaTopsl U OeNKu-

UHTHOUTOPBI

44 ABTOTpOGHBIN TUTT 0OMEHa bubmuorexa [IOK

BCIIIECTB https://m.edsoo.ru/863e7¢98
b K
45 ®doTocuHTEe3 nommorexa O

https://m.edsoo.ru/863e7c¢98




doToCHHTETHYECKHE

46
MUTMEHTBI
@DakTOpPHI, BIUAIOIINE HA

47 dorocunTe3. 3HAUCHUE
dboTocuHTE3a
Xemocunrte3. CpaBHEHUE

48 mpoiieccoB (PoTocuHTE3a U 0.5 bubmmorexa [IOK

potl ’ https://m.edsoo.ru/863e7c98
xeMocuHresa. JIP
AHa’poOHBIE OPTaHU3MBI.

49 Bunpt 6poxenns. CpaBHeHHE 0.5 bub6nuoreka [JOK
MIPOLIECCOB OPOKEHUSI U ’ https://m.edsoo.ru/863e7aae
neixanus. JIP

50 AdpoOHBIE OPTaHU3MBL. JTaIbl bub6nuoreka [IOK
IHEPreTHYECKOro oOMeHa https://m.edsoo.ru/863e7aae
OHeprust MeMOPaHHOTO

51 rpagueHTa npotoHoB. CHHTE3 bu6muoreka [JOK
AT®: pabota npOTOHHOIN https://m.edsoo.ru/863e7aae
AT®-cunTassl

52 Peakiium MmarpudHOro cuHTE3a bubmorexa [TOK

t P https://m.edsoo0.ru/863e796e
53 TpaHckpunus — MaTpUYHbIN bu6muoreka [JOK
cunre3 PHK https://m.edso0o.ru/863e796e
N bubmuoreka [JOK
54 Tpanc e€ ora
PancIAtIA 1 ranet https://m.edsoo0.ru/863e796e
55 KoaupoBanue aMUHOKHCIIOT. bubmuoreka [JOK

Posb pubocom B GrocuHTE3€

https://m.edsoo.ru/863e796e




Oenka

Opranuzanus reHoma y

56 IPOKapUOT U 3yKapuoT
57 MonexysspHblE MEXaHU3MBbI
IKCIIPECCUU T€HOB y 3YKapHOT
Bupycsl — BHEKIIETOUHBIE
53 (OpMBI )KU3HU U O0IUraTHbIE 0.5 bu6nuoreka [JOK
napa3utbl. Co3gaHue MoJeIu ’ https://m.edsoo.ru/863e¢7540
Bupyca. [1P
Bupycusble 3a001eBaHus
59 YeJI0BEKa, )KUBOTHBIX bubmmorexa [JOK
D ’ https://m.edso00.ru/863e7540
pacTeHuit
[ToBTOpHUTENBHO-
60 000010l YPOK 10 TeMe
«CTpoeHue KJIeTKH 1 00MeH
BEIIECTB
KonrponbHas pabora no reme
61 «CTpoeHue KJIeTKH 1 00MeH
BELIECTBY
2 HanoTexHonoruu B 6Mosioruu
Y MEIULIMHE
63 JKU3HEeHHBIN UK KIETKU bubnmorexa LOK
https://m.edsoo.ru/863e7dc4
64 Matpuunslii cunte3 JTHK
65 XpomocoMmsl. M3yuenune 0.5 bu6muoreka [JOK

XPOMOCOM Ha I'OTOBBIX

https://m.edsoo.ru/863e7dc4




MUKponpenaparax. JIP

bubnunorexa LIOK
66 JleneHue KJICTKHM — MHTO3
https://m.edsoo.ru/863e7dc4
67 Tunel knetok. Kaprokunes n 0.5 bubnmoreka [JOK
nuTokunes. JIP ’ https://m.edsoo.ru/863e7dc4
68 Perynsiuust >KU3HEHHOTO LMKJIA bubnunorexa LIOK
KJIETOK https://m.edsoo.ru/863e7dc4
69 OpranusMm Kaxk eJuHOE 11eJI0e
. bubmuorexa [JOK
Txanu pacrennid. M3ydenue
70 . - 1P 0.5 https://m.edsoo.ru/863e6f0
TKAHCH PACTCHUM. https://m.edso00.ru/863¢e716¢
T bubnuorexa [JOK
KaHM )KMBOTHBIX U YEJIOBEKA.
. https://m.edsoo.ru/863e6ff0
71 N3yuenune TkaHen )KUBOTHBIX. 0.5
P https://m.edso0.ru/863¢e716¢
https://m.edso0.ru/863df606
Opransl. CucTeMbl OPraHoB.
72 N3yuenune opraHos 0.5 https://m.edsoo.ru/863dfae8
LBETKOBOTO pactenus. JIP
73 Ormopa Tena opraHu3MoOB
74 JIBr>KeHUE OpraHu3MOB
75 IIuranue opraHu3smMoB bubmmorexallOK
https://m.edsoo.ru/863e2f9a
[IuTaHue MO3BOHOYHBIX
76 )KUBOTHBIX. [InmeBapurensHas bubmmorexa [TOK
- HATeRap https://m.edsoo.ru/863e2f9a
CHCTEMa YeJIOBEeKa
77 JlpIXaHue opraHu3smMoB bubmuoteka [IOK




https://m.edsoo.ru/863e231a

I[BIXaHI/IC IIO3BOHOYHBIX

but6mmoreka [IOK

78
JKUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863e231a
79 Tpancnopt BewecTB y
OpraHU3MOB
KpoBeHocHas cucrema
80 MMO3BOHOYHBIX )KMBOTHBIX U bubmmorexa LIOK
https://m.edsoo.ru/863e1712
YeJioBeKa
81 Briaenenue y opranu3smMoB
82 3amuTa y OpraHu3MoB
83 MMMyHHas cucTeMa 4enoBeKa bubamorexa LIOK
yH https://m.edsoo.ru/863e1942
24 PaznpaxumMocTs u peryisinus y bubnmnoreka [HOK
OpraHHU3MOB https://m.edsoo.ru/863dfdb8
['ymopasibHast perynsuus u
85 BIiIM 01? WHHAas (I:)HcZeMa bubmorexa [JOK
HOXP https://m.edsoo.ru/863e098e
JKUBOTHBIX U Y€JIOBEKa
26 DopMbI pa3MHOKEHUS
OpraHU3MOB
87 [TonoBo€ pa3MHOKEHUE
b K
23 Meitos nomoteka 11O
https://m.edsoo.ru/863e7f4a
I"amerorenes. M3yuenue
but6mmoreka [IOK
89 CTPOEHMS MOJIOBBIX KJIETOK Ha 0.5

TOTOBBIX MUKPOIIpCIIapaTax.

https://m.edsoo.ru/863e81b6




JIP

90

NunuBuyanbHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3

bubnunorexa LIOK
https://m.edsoo.ru/863e8436

91

3aksajKa OpraHoOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

92

Pocrt u pazButHE )KUBOTHBIX.
BrIsiBieHME IPU3HAKOB
CXOJICTBA 3apObIIIECH
IMO3BOHOYHBIX KUBOTHBIX. JIP

0.5

93

PasMHOXeHUE U pa3BuTHE
pacrenuii. CTpoeHue opraHoB
Pa3MHOXKEHHUSI BBICIIUX
pacrenuii. JIP

0.5

94

Uctopus craHoBIEHUS U
Pa3BUTHS TEHETUKU KaK HAYKH

bubnuorexa [JOK
https://m.edso00.ru/863e8612

95

OCHOBHBIC ITOHATUS U
CHMBOJIBI T€HETUKH.
Hpozoduia kak 00bEKT
TeHETHYECKUX MCCIISIOBAHM.
JIP

0.5

bu6nuorexa [IOK
https://m.edsoo.ru/863e8878

96

3aKOHOMEPHOCTH
HaCJIeIOBaHHSI TPH3HAKOB.
N3ydenue pe3yapTaToB
MOHOTHOPUIAHOTO
CKPEIIUBAHUS Y IPO30(UIIBL.
[P

0.5

bubnunorexa LIOK
https://m.edsoo.ru/863e8878




]_[I/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI

97 MOHOTHOPHIHOTO bubmorexa [IOK
pHA https://m.edsoo.ru/863e8878
CKpELIUBaHUS
AHanusu miee
98 CKpe I/IBEIZ:/IOC Henonnoe bubmorexa [IOK
et ’ https://m.edsoo.ru/863e8878
JIOMAHUPOBAHUE
JlurnbpuHoe CKpeIrBaHue.

99 N3yuenue pe3ynbTaToB 0.5 bubnmnorexka HOK
JUTHOPHUIHOTO CKPELTUBAHUS Y ) https://m.edsoo.ru/863e89a4
npozoduisl. ITP

100 [HuTonoruyeckrue 0CHOBEI bu6mmoreka IIOK
JUTHOPUTHOTO CKPEITUBAHUS https://m.edsoo.ru/863e89a4

101 CreryieHHOe HaclIeIOBaHUE bu6mmoreka [IOK
MPU3HAKOB https://m.edsoo.ru/863e8c60

102 XpoMocoMHas Teopust bu6muoreka [JOK
HACJIEeACTBEHHOCTHU https://m.edsoo.ru/863e8c60

bu6nuorexa [IOK

103 I'eneTuka mmoja

HETHIa noi https://m.edsoo.ru/863e8c60
I'enoTHn Kak IeI0CTHAS

104 t
cHCTEeMa
I'eneTnyeckuii KOHTPOJIb

105 | pa3BuTHS pacTeHuUM,

JKMBOTHBIX M YeJIOBEKa
106 M3MeHYnBOCTh TPU3HAKOB.
Buasr n3aMEHYHNBOCTH
107 Monuduxarmontas bubnunorexa LIOK




HN3MCHYNBOCTDH

https://m.edsoo.ru/863e8efe

Bapuaunonsslii psia u
BapuallMOHHAs KpUBasl.

108 Hccnenosanne 0.5 bubnunoreka LIOK
3aKOHOMEPHOCTEM ’ https://m.edsoo.ru/863e8efe
MOAM(UKAITMOHHON
n3MeHunBoctu. JIP
I'enoTunuueckas

109 U3MEHYUBOCTD. bubnunoreka I1IOK
KomOunaTtuBHas https://m.edsoo.ru/863e8efe
N3MEHYUBOCTH

110 MyTanoHnHass ”3MEHUYNUBOCTb. 0.5 bubmnoreka [HOK
Myranuu y apo3oduisl. JIP ) https://m.edsoo.ru/863e8efe
3aKOHOMEPHOCTH

111 MYTallHOHHOTO IIpoIliecca bubmmorexa TIOK

yrat pont ' https://m.edsoo.ru/863e8efe
DONUreHeTHKa U SJIIUTeHOMUKA
I'eHeTnka deoBeka. Bu6 LIOK
noInoTEKA

112 CocraBiieHHE U aHAIIN3

. 0.5 https://m.edsoo.ru/863e8d78
ponociosHou. [1P

113 MeTtoansl MeJUITTHCKOM bub6anoreka LIOK
T€HETUKU https://m.edsoo.ru/863e8d78
3HaueHne MeaUIIHHCKOMN

|14 | TEHETHKH B IpeNOTBpAICHIH bubmuorexa [IOK
U JI€YEHUU T'€HETUYECKUX https://m.edsoo.ru/863e8d78
3a00JIeBaHNI YeI0BEKA

115 | [ToBTOpUTENHEHO-0000IIAOIINN




YPOK IO TeMe
«HacnencTBeHHOCTD U
W3MEHYUBOCTbh OPTaHU3MOB

116

[ToBTOpUTEIBEHO-0000IIArOIIN
YPOK IO TeMe
«HacnencTBeHHOCTD U
U3MCHYMBOCTh OPTaHU3MOBY

117

Konrtponbnas padora mo reme
«HacnencrBeHHOCTE U
U3MEHYMBOCTH OPTAaHU3MOBY

118

OCHOBHBIE IOHATHUS CEJNEKIUHU.
N3yuyenue cCOpToB KyJIbTypHBIX
pacTeHni U OPOJ JOMAIITHUX
JKUBOTHBIX. JIP

0.5

bubmnoreka IIOK
https://m.edsoo.ru/863e9214

119

MeToibl CENeKIIMOHHON
pabotsl. M3yuenue mMeTo10B
cenekuu pacrenuit. JIP

0.5

bub6anoreka LIOK
https://m.edsoo.ru/863e9214

120

JlocTrkeHus CeNeKINn
pacTeHUH U KUBOTHBIX.
IIpuBuBKa pactenui. 11P

bu6nunorexa [IOK
https://m.edsoo.ru/863e9214

121

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BaHUE TEHETUIECKUX

pecypcoB

122

buorexHonorus kak Hayka u
OTpaciib MPOU3BOJICTBA.
N3yuenne o0bEKTOB

0.5

bubnunorexa LIOK
https://m.edsoo.ru/863e9336




ouorexuosnoruu. [1P

123 OcHoOBHbIE HaNpaBICHUS Bu6muotexa [JOK
CHHTETHYCCKOU OMOJIOTHH https://m.edsoo.ru/863e¢9336
124 XpOMOCOMHAasI ¥ T€HHas bu6nuorexa LIOK
HH)KEHEPUS https://m.edsoo.ru/863e9336
bubnunoreka LIOK
125 1 Meanunckue duorexnonorm https://m.edso0.ru/863e9336
IloBTOpHUTENBHO-
126 | o06o0maromuii ypoK 1mo Teme
«OCHOBBI CETIEKIHIY
127 [ToBTOpeHME, 0606111er1€,
CHUCTEMaTH3aIus 3HAaHUI
128 [ToBTOpEHME, 06o6merIe,
cUCTEMaTH3aIus 3HAHUI
129 [ToBTOpEHwUeE, 0606111er1€,
CHUCTEeMaTH3alus 3HAaHUI
130 [ToBTOpEHHE, O606HI€HI§G,
CHUCTEMaTH3alus 3SHAaHUI
131 [ToBTOpEHuUE, 06o6merle,
CHUCTEeMaTH3aIus 3HAaHUH
132 [ToBTOpeHue, 0606111er1€,
CHUCTEMaTH3aIus 3HAaHUI
133 [ToBTOpeHwUe, o6o6meHI/vIe,
CHUCTEMaTH3aIus 3HAaHUI
134 [ToBTOpenwue, 06001IeHNE,

CHCTeMaTHU3alus 3HaHU!




135

Kontponbnas pabota

136

Konrponbnas padora

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME

136

18




11 KIIACC

No KoaudecTBO 9acoB
JIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka KonTtpoJubHbie IIpakTuyeckune
Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoThI
buonorus KaK HayKa.
Mertonbl Hay4HOT0 1
MTO3HAHUSA.
2 Uctopus 3BOJIIOLIUOHHOT O 1 bubnmoreka IJOK
YUEHHUS https://m.eds00.ru/863e¢9570
3 PasBuTtne cucremaTuku 1 bubauroreka [JOK
https://m.edsoo.ru/863e9570
4 Cucrema OpraHUYeCKOn 1 bubaroreka [JOK
npupoasl K Jlunnes https://m.eds00.ru/863e¢9570
5 XKan barucr  Jlamapk. bu6morexa IJOK
IlepBoe SBOJIIOIIHOHHOE 1 https://m.edso0.ru/863e9570
y4EeHHE
6 [Ipeanocbuiku bubmuorexa [JOK
BO3HUKHOBEHHUSI yudeHHs Y. 1 https://m.eds00.ru/863e¢9570
JapBuHa.
7 OKCHeINIMOHHBIA MaTepHua | bubmuorexa [JOK
Y. lapBuna https://m.edsoo0.ru/863e¢9570
8 HckyccTBeHHBIH 0TOOD 1 bu6moreka [IOK
https://m.edso0.ru/863e9570
9 OBontonnoHHas teopus Y. . bubmuoreka [JOK
[apBuna https://m.edsoo.ru/863e9570




10

JBroKyIre CUIIbI
9BOJIFOLIMY BUJIOB 110 Y.

HapBuny

but6mmoreka [IOK
https://m.edsoo.ru/863e¢9570
bubauoreka IIOK
https://m.edsoo.ru/863e9da4

11

boprba 3a cymecTBoBanue,
€CTECTBEHHBII U
UCKYCCTBEHHBIN 0TOOD

but6mmoreka [IOK
https://m.edsoo.ru/863e9da4

12

dopMupoBaHUE
CUHTETUYECKON TEOpUn
3BOJIIOLIUU

13

OTtanel 3BOJJIFOIMOHHOI'O
mpouecca: MUKPO3BOJIOIUSA
H MaKpO3BOJOIUA

bubmnoreka IIOK
https://m.edsoo.ru/863e9cle

14

[Tomyssauus —
JJIEMEHTapHAasl €IUHULIA
HBOJIIOLUU

bubmnoreka IIOK
https://m.edsoo.ru/863e99c6

15

3aKOH reHEeTHUYECKOT 0
paBHoBecus Jx. Xapau, B.
Baitn6epra. JlabopatopHas
pabota «BblsiBIeHuE
W3MEHYUBOCTHU y 0cO0ei
OJTHOTO BUAA»

0.5

16

Penienue 3a1a4 Ha 3aKOH
TeHETUYECKOr0 PaBHOBECHS
JLx. Xapnu, B. BaiinGepra.

17

Penrenue 3amad Ha 3aKoH
TCHCTHUYCCKOI'O paBHOBeCI/ISI




Jx. Xapau, B. Baitn6epra.

DneMeHTapHbIE (PaKTOPHI

bubnunoreka LIOK

18
3BOJIFOLIUU https://m.edsoo.ru/863e9da4
DddexT ocHoOBaTES.
19 O ekt OyTHUIIOUHOTO bubnmorexa LHOK
yr https://m.edsoo.ru/863e9da4
rOpJIBIIIKA
Murpauyu. M3onsauuun
20 MO YJISIAN: bu6nmoreka [IOK
reorpaguyeckas, https://m.edsoo.ru/863e9da4
Onosoruyeckas
EcTecTBennsbIit oTOOp —
21 HaNpaBJISIOMUN (aKTo bubamorexa LOK
P m p https://m.edsoo.ru/863e9ed0
ABOJIIOIUHT
bubnuorexa [JOK
22 [TonoBoit oT60
FIOBOH OTHOP https://m.edsoo.ru/863e9ed0
[Tpucnioco0neHHOCTh
23 OpraHu3MOB KaK pe3yiabTaT Bubmorexa [IOK
p pesy https://m.edsoo.ru/863e9fde
MHUKPOIBOJTIOIUH.
JlaGoparopHas paboTa
24 «3yuenune apoMop$o30B u bu6muoreka [JOK
WIA0AJANTANN Y https://m.edsoo.ru/863e9fde
pacTEeHN U KUBOTHBIX»
ITpumepsl
)5 PUCTIOCOOTICHHUH Y bubmuorexa [IOK

OPTaHU3MOB:
Mophosioruyeckue,

https://m.edsoo.ru/863e9fde




(U3HOJIOTHYECKHE,
OMOXHMUYECKHE,
MOBE/ICHYCCKUE.

JlaGopaTopHnas pabota

«IIpucnocobenns
26 0 I"I;HI/I?)MOB U UX bubmmorexa LHOK
P https://m.edsoo.ru/863e9fde
OTHOCHUTEIbHAs
11EJIECO00PA3HOCThY

7 Bupn, ero xpurepuu u bubmuorexa [IOK
CTPYKTypa. https://m.edsoo.ru/863e¢99c6
JlaGopaTtopHnast pabota

73 «CpaBHEHHE BUJIOB 110 bubnmnoreka HOK
MOp(hoIOrHuecKOMy https://m.edso0.ru/863e99c6
KPUTEPUIO»

bub6anoreka LIOK
2
? CrpykTypa B https://m.eds00.ru/863e99c6
Bunoobpa3oBanue kak

30 e3ﬂ HLTET bub6anoreka LIOK
pesy https://m.edsoo.ru/863e9cle
MHUKPO3BOJIIOLUU

31 CBs13b MUKPO3BOJIIOIUHU U
AMUJAEMUOIOTUU
Maxpo3BOIIOLIHS.

3 [TaneonTonornyeckue but6mmorekxa [IOK
METOJIbI U3YYEHUS https://m.edsoo.ru/863e9cle
HBOJIIOLIUN

33 buoreorpaduueckue bubnuorexa [JOK




MCTOJbI U3YUCHUA
3BOJIFOIIMH

https://m.edsoo.ru/863ea20e

OMOpPHOIOTHYECKHE U
CPaBHUTEIIHHO-

bubnunoreka LIOK

34
MOP(OJIOTHUECKHE METOIbI https://m.edsoo.ru/863ea20e
M3YUYEHUS IBOJIOIUU
MonexkynspHo-
TCHETUYECKHE,
bubnuorexa [JOK
35 OHMOXHMUYECKHE U
https://m.edsoo.ru/863ea20e
MaTEeMaTHYECKHUE METOIbI
W3Y4YEHUS HBOJTIOIIUN
36 OO61re 3aKOHOMEPHOCTH bubnuoreka [IOK
3BOJIIOLIUN https://m.edsoo.ru/863e9cle
AnanTtuBHas paguanus.
37 HepaBHOMEpPHOCTH TEMIIOB
SBOJIFOIINU
18 [ToBTOpenue, 06001IEHNE,
CHCTEMAaTH3aIUs 3HAaHUU
39 KonrponbHas pabora
Hayunsbie rumore3sl
40 I (z[IzIICXOX(L[eHI/ISI JKU3HU Ha bubmmorexa TIOK
p https://m.edsoo.ru/863ea5ab
3emite
JonayuHnsie
41 OpeacTaBICHUS O bubmmorexa TOK
p https://m.edsoo.ru/863eaSab
3apOXKACHUU )KU3HU
42 OCHOBHBIE 3TaIIbI bubanoreka IIOK




HEOPraHUYeCKOM
SBOJIIOIINH

https://m.edsoo.ru/863eabbe

43

I'nnoTe3sl 3apPOKIACHHUA
KHU3HHU

bubnunoreka LIOK
https://m.edsoo.ru/863ea5a6

44

Ucropus 3emiu u METObI
€€ U3y4cHHUs.
JlaGopaTtopHas pabota
«3yueHue u onucaHue
MCKOMAeMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY

0.5

45

HavansHble 3Tanbl
opraHqucxoﬁ 3BOJIFOIINH

bubmnoreka IIOK
https://m.edsoo.ru/863ea5a6

46

3BOJ'IIOI_II/I$I 9YKapuoT

bubmnoreka IIOK
https://m.edsoo.ru/863ea5ab

47

OCHOBHBIE >TaIbI
HBOIIOLIMU PACTUTEIHHOTO
MUpa.

48

[TpakTrueckas pabora
«M3ydyeHnue ocobeHHOCTEN
CTPOEHHUs paCTEHUN
pa3HBIX OTJIEJIOBY

49

OCHOBHBIE dTanbl
SBOJIIOLIAH KUBOTHOT'O
MUpa

50

OBOJIIOIHNS JKUBOTHBIX.

51

[TpakTunyeckas padora




«3yuenne ocoOeHHOCTEH
CTPOEHUS TTO3BOHOYHBIX
YKUBOTHBIX)

57 PasButne xu3Hu Ha 3eMiie bubnunoreka LIOK
10 3paM U Iepuoam https://m.edsoo.ru/863eaSab
53 PazButne KU3HU B bubnuotexa [JOK
KpHIITO30€ https://m.edsoo.ru/863eaSab6
54 Pa3zButHe XH3HU B Majae030€ bubnuorexa [IOK
U Me3030€e https://m.edsoo.ru/863ea5a6
. bubnuorexa [JOK
55 Pa3ButHe XU3HU B KaliHO30€
https://m.edsoo.ru/863ea5a6
MaccoBbi€ BBIMUPAHUS —
bubnuorexa [JOK
56 9KOJIOTUYECKUE KPU3HChI
https://m.edsoo.ru/863ea5ab
MPOIILIIOTO
CoBpeMeHHbII
57 DKOJOTHUYECKUN KPU3HUC bubnnorexa LHOK
p ’ https://m.edsoo.ru/863ea5ab
€ro 0COOEHHOCTH
CoBpemeHHas cucrema bubmuoreka [JOK
58
OpPraHU4YECKOro IIPOIIIOro https://m.edsoo.ru/863ea48e
OcCHOBHBIE
59 CUCTEMATHYECKHE T'PYIITEI bubnmorexa HOK
pyH https://m.edsoo.ru/863ea48e
OpraHU3MOB
60 [ToBTOpenue, 0600MIIEeHNE,
cUCTeMaTH3alus 3HaHuH
61 Koutponpaast pabora 1o

TeMe «Bo3HHKHOBEHHE U




Pa3BUTHC )KU3HU HA 3emie»

2 AHTpOI10JIOTHS — HayKa O Bu6mumoteka [JOK
YEJI0BEKE https://m.edsoo.ru/863eac2c
63 Pa3Butue npencraBnenuii o bu6muoreka [IOK
IIPOUCXOKICHUM YEIIOBEKA https://m.edsoo.ru/863eac2c
64 MecTo 4ea0BeKa B CUCTEME bubnuotexa [JOK
OpPraHU4YECKOro MHpA. https://m.edsoo.ru/863eac2c
JlaGopaTtopHnas pabota
«3yuenue ocobeHHOCTEH
bubauoreka [IOK
65 CTPOCHUS CKeJeTa 1
https://m.edsoo.ru/863eac2c
YeJI0BEKa, CBSA3aHHBIX C
MPSIMOXOXKICHUEM >
66 JBrKy1IME CUTIBI bubmnoreka IIOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
CooTHo1ieHne
67 OMOJIOTHYECKUX H but6mmoreka [IOK
COLMAJIbHBIX (PaKTOPOB B https://m.edsoo.ru/863ead44
aHTPOIIOTEHE3E
68 OCHOBHBIC CTaIuN but6mmoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
69 [Taneorenerrka u
MajeoreHOMHuKa
70 DBOJIIOIHST COBPEMEHHOTO bubnmoreka [JOK
4eJI0BEKA https://m.edsoo.ru/863ead44
71 YenoBeueckue pachl. 0.5 bubmuoteka [OK

[TpakTyeckas pabora

https://m.edsoo.ru/863eaea?




«M3yueHune 3KOJIOrMIeCKUX
aJanTalni 4eJI0OBEKa»

72

MexaucIuIInHapHbIe
METO/Ibl aHTPOIIOJIOTHUH

bubnunoreka LIOK
https://m.edsoo.ru/863ead44

73

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHui

74

KonrponbHas pabora 110
TeMe «AHTPOIIOIEHE3)

75

3apoxJeHne U pa3BUTHE
9KOJIOTHH

76

MeToanl SKOIOTHH.
JlaGopaTtopHnas pabota
«3y4yeHune MeTo10B
9KOJIOTHYECKHX
HCCIIeIOBAaHUM

0.5

7

3HaueHNE PYKOJIOTHICCKUX
3HAHMUH JJI 9eJTOBEKa

78

Okonoruyeckue HakTopsl

bub6anoreka LIOK
https://m.edsoo.ru/863eafec

79

AbuoTtnueckue GpaxkTopsl.
CBeT Kak 3KOJIOTHUYECKHil

daxTop.

bub6anoreka LIOK
https://m.edsoo.ru/863eb10e

80

JlaGopaTtopHnas pabota
«BoIsiBIICHUE
MPHUCTIOCOOICHHIA
OpPTaHU3MOB K BIHSHHUIO

bubmuorexa [JOK
https://m.edsoo.ru/863eb10e




CBETa»

AlGuotnueckue GakTOpHbI.

bubnunorexa LIOK

81 Temneparypa Kak
. https://m.edsoo.ru/863eb10e
9KOJIOTHYECKU (hakTop.
JlaGopaTtopHnast pabora
«BpIsBIEHUE
82 MIPUCTIOCOOICHUI bubmmorexa [OK
P https://m.edsoo.ru/863ebl10e
OPTaHW3MOB K BIIHSTHHUIO
TEMIEPATYpPhI»
AlGuotnueckue GpakTOpHI.
bubmnoreka IIOK
83 Bnaxxnocts kax
. https://m.edsoo.ru/863eb10e
IKOJIOTHYECKUH aKTOP.
JlaGopaTtopHnast pabora
24 «AHaToMHYECKHE bubnuorexa [JOK
0COOEHHOCTH PACTCHHI U3 https://m.edsoo.ru/863eb10e
Pa3HBIX MECT OOUTAHUS»
25 Cpenpl oouTanus bubnmnoreka [JOK
OpraHu3MoB https://m.edsoo.ru/863eafec
86 bronoruueckne puTMbl
%7 Kuznennsie popmbl
OpraHU3MOB
bub6mmorexa [IOK
88 buotnueckue pakTopsl
daicrop https://m.edsoo.ru/863eb348
3HaueHue OMOTHYECKHUX
. . bubnuotexa [JOK
89 B3aUMOJICUCTBUM AJIs

CYHICCTBOBAHUA

https://m.edsoo.ru/863eb348




OpPTaHU3MOB B Cpejie
oOurTauusg

90

DKOJIOTHYECKUE
XapaKTEPUCTUKH
MONYJISAIIUA

91

OcHOBHBIE ITOKa3aTeIn
MOMYJISILIK: YUCIICHHOCTbD,
IJIOTHOCTh, BO3pAcTHAs U
MOJIOBAsi CTPYKTYpa

92

OcHOBHBIE ITOKa3aTeIn
MOMYJISILIAK: POKIAEMOCTb,
MIPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAITUN

93

DKonorudyeckas CTPYKTYpa
MoImyJaanun

94

JlnHaMuKa nomyJsiuu u eé
peryisanus

95

Kpussle pocra
YHUCJICHHOCTHU MOITYJIAINHN.
KpI/IBble BbBDDKUBaHUA

96

DKosoruyeckast HuIIa
Buaa. Jlaboparopnas
pabota «[IpucnocobneHus
CEMsIH paCTeHUH K
pacceneHuIo»

0.5

97

Bunpg xak cucteMa




MOMYJISIITU A

98

3aKOHOMEPHOCTH
HOBE/ICHUS U MUTPAIAi
KMBOTHBIX

99

Co00111ecTBO OPraHu3MOB
— OHoIeHO3

bubnunoreka LIOK
https://m.edsoo.ru/863eb46a

100

DKocucremMa Kak OTKpbITast
cucrema

Bbubanoreka [IOK
https://m.edsoo.ru/863eb46a

101

KpyroBopor BeliecTs u
MOTOK PHEPTUU B
IKOCHCTEME

102

OCHOBHBIE ITOKa3aTeIn
3KOCHCTCMbI

Bbubmanoreka [IOK
https://m.edsoo.ru/863eb46a

103

DKOIOTrHYeCKHe IMUpaMU bl

104

N3menenus cooOIecTs —
CYKIIECCHH

105

IIpupoaHbIE S5KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKocucTeMbl MOpel U
OKEaHOB

106

IIpupoaHbIE S5KOCUCTEMBI.
DKOCHUCTEMBI TYHAP, JIECOB,
CTeneH, MyCThIHb

107

AHTpOl'IOF CHHBIC
O9KOCHCTEMBI




108

Ypb6osKoCHCTEMBL.
[TpakTrueckas pabota
«3y4yeHue u onucanue
ypOOIKOCUCTEMBI»

0.5

109

3aKOHOMEPHOCTH
dbopMUpOBaHUS OCHOBHBIX
B3aWMOJICUCTBUI
OpPraHU3MOB B IKOCUCTEMAX

110

MexaHu3MBbI BO3/ICHCTBHSI
3arpsi3HEHUI pa3HbIX TUIIOB
Ha CyOOpraHU3MEHHOM,
OpPraHu3MEHHOM,
MOMmyJIAUOHHOM U
O9KOCHUCTEMHOM YpPOBHAX

111

Kontponbaast pabora 1o
pasmeny  «OpraHusmbl U
OKpY’Karomiasi cpear»

112

buochepa —
oO1iernianeTapHas
o0osiouka 3emiu

bu6nunorexa [IOK
https://m.edsoo.ru/863ebb5e

113

VYuenue B. 1.
Bepnanckoro o 6uocdepe

bu6nuorexa [IOK
https://m.edsoo.ru/863ebb5e

114

3aKOHOMEPHOCTH
CYIIECTBOBaHMS OHOC(EpHI

but6mmorekxa [IOK
https://m.edsoo.ru/863ebd16

115

KpyroBopoTsl BeliecTs u
OMOTEOXMMHUYECKUE TTUKITBI

but6mmorekxa [IOK
https://m.edsoo.ru/863ebd16




116 30HaAILHOCTH OHOCHEPHI. bu6muoreka [IOK
OcHOBHBIE OMOMBI CYIITH https://m.edsoo.ru/863ebd 16
but6mmoreka [IOK
117 Ycroit 0
CTOHUMBOCTS GHOCheps! https://m.edsoo.ru/863ebd 16
118 DKOJIOTMYECKUE KPU3UCHI U
UX IPUYUHBI
119 Bo3geiicTBue ueioBeka Ha bubmnoreka IIOK
o6uochepy https://m.edsoo.ru/863ebale
AHTpPOIIOT€HHOE
120 BO3JEHCTBHE HA bubmnoreka IIOK
pacTUTENbHBIN U https://m.edsoo.ru/863ebale
SKUBOTHBIN MUP
121 OxpaHa npupo/isl
OCHOBHbBIE IPUHIIUIIBI
122 CTOMYMBOTO Pa3BUTHUS bubmorexa [TOK
Y P https://m.edsoo.ru/863ebale
YeJI0BEUECTBA U MPUPOJIBI
PanmonansHoe
MIPUPOIOTIOTB30BAHHE U
123 C(I))X paIfeHHe bubmorexa [TOK
P https://m.edsoo.ru/863ebale
OMOJIOTHYECKOTO
pazHooOpaszus 3emin
O00011eHME 110 TEME
124 «MuUKpO3BOIOLIUSA U €€
pE3YIBTATHD
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOUH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIBHO-3TUYCCKUX, SKOHOMHYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMoOHAIFHOTO MTPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/IC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMSI, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX HCCIIETOBAHUSAX JKHBBIX
Oo0OBEKTOB M d3KOcHUCTeM (OmucCaHWe, HW3MEpeHue, MPOBEACHUE
HaOJt0/IeHnH); CHoco0aMy BBISBIECHUS W OLIEHKH aHTPONOr€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh WX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYS IIeNb HWCCIEAOBaHUS, aHATU3UPOBATH
MIOJTyYEHHBIE PE3YyJIbTAThI U J1€1aTh BHIBOJBI.

BbisiBIeHHMEe 3aBUCHMOCTH  MEXKJy HCCIEIyeMbIMH BEIMYMHAMU,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (hOPMYITUPOBAHHE BBHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHHTHf/’I, TeopI/Iﬁ " 3aKOHOB

YMeHue BiajeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralole OWOJOTMYECKUE TEPMHUHBI M TOHSTUS
(KM3HB, KIIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJSILUS, SKOCHCTEMA,
Ouorieno3, onocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HACJIEJCTBEHHOCTb, W3MEHYMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Ouonornyeckue Teopuu: kietoyHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, 1.1. MeuHnkoBa, XpOMOCOMHAsi T€OpUsl HACAEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonctsa K. bapa, 3pomronmonHas

teopuss Y. JlapBuHa, CHHTETHYECKas TEOPUA DSBOJIIOLUH, TEOPHUS




antpornoreneza Y. [lapsuna; teopust Ouoreoneno3a B.H. Cykauéra;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTsIx u
HampaBJIeHUsX 3BojronuH, yuenue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus mpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
resoB T. MopraHa; roMoJIOrMYECKUX PSAJOB B HACJIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapnu u B. BaiinOepra; 3apoasimeBoro cxonactsa K. bapa;
ouorenernueckuii 3akoH J. ['ekkens, @. Mroiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, sKonoruueckoi mupaMuibl 4UCed,
OMOMAaccChl U SHEPTUH);

runote3bl (koarepsatHoi A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. Pokca, pudozuma T. Uek)

YMeHue peumarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
MPUYNUHHO-CJIICACTBCHHBLIC CBsA3HU MCXKOY HCCIICAYEMbIMU
OHOJIOrMYECKUMHU 06’b€KTaMI/I, mnmponeccamMm MW ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIAATb I'CHOTHIIMYCCKUEC CXEMbl CKPCHIUMBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAacTEHHi, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu oOMEeHa BELIECTB; TalaMy KJIETOYHOI'O LIUKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMy ’MOPUOHAIILHOTO Pa3BUTHS; T€HOTUIIOM
u ¢deHotunoM, ¢eHoTUrnoM U GaKTOpaMu Cpelbl  OOUTaHMS,
IpoLeccaMi  JBOJIIOLUM; JBWKYLIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACTATH CYIIECTBCHHBIC TPU3HAKH:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPHOT M IYKAPHOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPraHU3MOB, BHJIOB, OHMOT'COIICHO30B, SKOCHCTEM U
Oomoctepsl; CTPOCHUS OPraHOB W CHUCTEM OpPraHOB PACTCHHH,
’KMBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACATEIBHOCTH, MPOTEKAFOIINX

B OpraHusmax paCTCHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrHYSCKUX




mporeccoB: oOMeHa BemiecTB  (MeTabosim3Mm), UWHPOPMAIUU |
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 5SMOpHOreHe3a, NOCTAMOPHOHAIBHOIO  pPa3BUTHA,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
orOopa,  CTAaOWIM3MPYIOLIETr0,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOI0 M CUMIATPUYECKOro
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(DOH]
MOMYJISIIUK; TPUCHOCOOJIEHHOCTH OPraHW3MOB K Cpelae OOMTaHMs,
YyepeloBaHMUsl HAIPaBJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHbIE IPU3HAKH
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJIHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPIHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEpreTM4eckoro oOMeHa,
XEMOCUHTE3a, MHTO03a, Meio3a, OIUIOAOTBOPEHHUS, pAa3BUTHSI U
Pa3MHOXKEHHUS, UHIUBUIYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpefe OOWTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUH B 3KOCHCTEMAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILLEHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMeEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYII; B3aUMOCBS3U
OpPraHU3MOB W cpenbl OOWTAaHWS;, EIWHCTBA YEIOBEYECKHX pac;
HEe00XO0IMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HH(POpPMAIMIO OHOIOTHYECKOTO
COJICpKaHUs; WHTEPIPETUPOBATH ITHUYECKUE AaCIEKTHl COBPEMEHHBIX
UCCIIe/IOBaHW B~ OWOJOTHH,  MEAWIUHE,  OHOTEXHOJIOTHH,
paccMarpuBaTth I ENINZIAE 9KOJIOTUYECKUE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MO3UIIHAIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMSl — KOMIUJIEKCHAsh Hayka. buosjormueckue Hayku U
u3ydyaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OwWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. [Ipodeccun, cBsizannble ¢ Ouonoruei. 3HaueHue OUONOTHH B
MPAKTUYECKOW JICSITEIbHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMmer u3zydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOUHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(buoreonieHotuueckuii), OmocdepHsiid. IIporecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIIECTBOBAHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMmaruzamnus, Metaadanu3. IloHsTme o 3aBUCMMOM ® HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass rumnore3a. Ilonstue BbIOOpKM U €€ pocToBepHOCTb. Pa3zbpoc B
Oouosornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpnumHBEl HCKaKeHUs pe3yJbTAaTOB JKCIEpUMEHTA. [loHsATHE CTaTUCTUYECKOTO

TECTa

Knerka xak Ouoiorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANbHAS €AWHMIIA XKUBOro. Mcropus OTKpBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeToapl MOJIEKYJIIPHOHN M KJIETOUYHON OMOJIOTHN: MUKPOCKOTIHS, XpoMaTorpadusi,
anexTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHnmranbaoe

LHEHTPUPYTUPOBAHUE, KYIHTUBUPOBAHHUE KIETOK
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XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTpPaMUKpPOIIEMEHTHI. Bona u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYpPUPOBAHHUU KIIETKH,




TEIUIOPETYISMU. MUHepanbHbIe BEIIECTBA KICTKH, UX OHOJIOTHYECKas pOJib.
Posnb kaTHOHOB U aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH cOCTaB  OENKOB.
Crtpykrypbl OenkoBoi Monekyibl. [lepBuunas cTpykTypa Oenika, MHenTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbl, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XUMUYECKHE CBOICTBA  yrJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlummuapl. T'unpodunbHo-rHapodoOHbIe cBolicTBa. Kiaccupukanus JIMOUIOB.
Tpurnuuepunsl, dochonunuasl, BOCKH, CTepouabl. buonorumdeckue GyHKIUU
munuaoB. O0mire cBoicTBa OMONIOrMYECKUX MEMOpPaH — TeKy4ecTh, ClIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYyKIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpuniun xomminementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. Mectonaxoxaenue u 6uonorndeckue pynkuuu JHK.
Bunel PHK. @yukunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkimn AT®. BoccTaHOBNEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CexkBennposanue [JHK.

CtpykTypHast Ouoyiorusi: OMOXUMHUYECKHE U OMODHU3NYECKHUE WCCIISIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kieTok: sykapuoTHueckass M npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHNUS KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
OcoOeHHOCTH CTpOeHUsi TeTepoTpoPHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBaHHE SYKApHUOTHYECKOM kieTku. [lmazmarmueckas
MeMmOpana (ruiazmanemma). CTpyKTypa Iuia3MaTudeckoil MmeMmOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTHuYecKyl0 MeMOpaHy: maccuBHbIN  (nuddysus,
obOneruénnass nud@ysus), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIA aKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGora HaTpwuii-kaaneBoro
Hacoca. DHJIOIMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
Crpykrypa u QyHKIUHN KJIETOYHON CTEHKU pacTeHUH, rpuOoB.

Hurommaszma. Ilutozons. Ilutockener. JIBukeHwe uuToria3mMel. OpraHoubl
kineTkdu. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OJHIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE U (yHKUMU. B3auMocBs3b
OJJTHOMEMOpaHHBIX OpPraHOUA0B KiIeTKH. CTpOEHHE TpaHyJIIpHOIO PETUKYIyMa.

Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
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(arpaHyisipHBIA) SHAOIUIA3MATHYECKUN peTHUKyIyM. CekpeTopHas (yHKUIUS
annapata ['onpmku. TpaHcmopT BeliecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenre n (pyHKIMM MUTOXOHApPUN M miactup. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBHI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranoujsl kietku CrtpoeHne M (yHKUUMM HeMeMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduiaaMeHTbl. MpllieyHble  KIETKU.
MuxkpotpyOouku. Knerounslii nentp. CTpoeHHE U [BUXKEHHE >KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MBbL. LIeHTpHOIb.

Snpo. O6Gonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIILIKH, UX CTPOECHUE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpuKc. IIpocTpaHCTBEHHOE pPACHONIOKEHHE
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTuTenbHOM, YKUBOTHOU, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN U TEeTepOTpOHBINA. YuacTue KuCIopoaa B OOMEHHBIX
mporeccax. JHepreTuyeckoe ooOecriedyeHue KiIeTKu: mnpeBpaiieHne ATO B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
MeTtabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA U MEXaHWM3M JIEHUCTBUS.
Kodepmentsl. OTinuns GepMEHTOB OT HEOPraHUYECKHX KaTaanu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEePMEHTATHUBHBIX
peaxiuii oT pa3nUYHbIX (PaKTOPOB.

[lepBuuHBIil CHHTE3 OpraHMYECKHX BellecTB B KieTke. dPortocunte3. Pomp
XJoporiacToB B mporecce (orocunTesa. CpetoBas u TemMHOBas (asbl.
[IponyktuBHOCTh (hoTOCHHTE3a. BnmsiHuEe paznuyHbBIX (PAKTOPOB HA CKOPOCTHh
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUIIUPYIOIIHE
OakTepuu, KeIe300aKTepuu, cepoOaKTepHH, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mmbl. Bumel Opokenus. [IpomykTel OpokeHUs H UX
WCIIOJIb30BaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpPraHW3Mbl. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
stamn. ['Mukonn3 — 6ECKUCIOPOAHOE pACHICTICHUE TIIOKO3HI.

buonornueckoe oOkucCiIeHUE, WIH KIETOYHOE JblXxaHHe. Poinp MUTOXOHIpUK B
rporeccax OHOJIOTUYECKOT0 OKHCIICHUS. [{uknuueckue peakuuu.

OxucmurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa
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BEIIECTB Tepes aHa3POOHBIM. DPPEKTUBHOCTH IHEPTETUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTPUYHOTO cuHTe3a. Peannsanus HacnencTBeHHOM nHpopMmarmn. ['eneTrnuecKkuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusbslid cuHTe3 PHK. IIpumHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpaHcnoptHbeix PHK B OuocuHTe3e Oenka.
VYcnoBust OumocunTe3a Oenka. KonmupoBanue amuHOKHCHOT. Pomb pubGocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTHBHOCTH F€HOB y
npokapuot. ['mnoreza onepona (®. XKako6, K. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycesl — HekierouHbsle (OpPMBI KU3HH W OONMUraTHble mapasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pacteHuid. CIINJ], COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii nwmkn, ero mnepuonbl W perymsius. Warepdaza u MUTO3.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B uMHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecuHTeTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUH U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEPHOIbI HHTEP(Da3bI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuanunsr perumkanun  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBAaTUBHBIA CHHTE3, aHTUIIAPAJLIEIBbHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHI. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenue xieTkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASINNE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsmus mutoTndeckoro nukia kiaeTku. [lporpammupyemas kietouHasi rudens
— anomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHMKA

3.1

OpPaHHSM Kak OMOJIOrHYecKas CHCTEMaA

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIIOYas BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALHUA,
¢bparmMeHTaIys, KIOHUPOBAHHE.

[TonoBoe pasmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun meio3sa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buonornueckuii cmpici Meiiosa
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1 IIOJIOBOTO IIporiecca. Meo3 v ero MeCTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszButHe. I'amMeroreHe3 y X UBOTHBIX. llojoBble JKeme3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepMaToreHe3 U OOIEHE3.
Crpoenue moJiOBBIX KiIeTOK. OmIoJ0TBOpeHHE U SMOpPUOHAIBHOE pPa3BUTHE
*KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu sMOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl apodnenus. OcodeHHOCTH
Ipo0JieHUsT MJIEKONMTAIOMIMX. 3apobIleBble JUCTKH (racTpyisanus). 3akiaika
OpPraHoOB W TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBarOIIerocs 3apoibllia (3MOpUOHANbHAs HWHAYKUMSA). 3akiajka IJIaHa
CTPOEHUS JKHBOTHOTO KaK pe3yJbTal HEPapXWYECKUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXNKaroleH
cpenbl.

Poct u pazutue xuBoTHBIX. [locTaMOpronanbHbIil nepuoa. [Ipsimoe u HenpsiMmoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUYHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSAMOrO MU HENPSMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpbl peryiasuuu
pocTta SKMBOTHBIX M denoBeka. CTaaiuud NOCTAIMOPHOHAIBHOTO pa3BUTUSA Y
KUBOTHBIX U 4esoBeKa. [lepnoipl oHTOreHe3a yenoBeka.

PasmHoxeHne u paszButue pacteHuid. ['amerodutr um cnopoputr. Meiio3 B
KU3HEHHOM IuMKJIe pactenuii. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHE M PAa3BUTUE PACTUTENIBHBIX
OpraHu3MoB. /[BoifHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHi. O0pazoBaHue u

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjannuu OHTOTICHE3a Y paCTeHI/Iﬁ N ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE ITOHSATHS W CHUMBOJEL I OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIIBHBIC
I'CHBbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHﬁ u peHeCCHBHBIﬁ IIpHU3HAK,
roMoO3uroTa, rerepo3nurora, 4YucTasd JIMHUA, FI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIC METOABbI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-IeCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomunHupoBanus. Bropoit 3akoH
MeHgenss — 3aKkOH pacIIEIUICHUs MNPHU3HAKOB. [lUTOIOrMuYeckre OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrolee ckpemyBaHue. IIpomMexXyTOuHBIM XapakTep Hacl€OBAHHUS.
Paciienuienne npru3HAaKoB IIPU HETIOJHOM JTOMUHUPOBAaHUU.

JlurunOpuaHoe ckpemuyBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHMOTO

HacCJICOJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoOe
HAacJEeA0BAaHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHAas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHU3M OIIpPEJEIEeHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue INpU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

l'enoTun kak uenoctHas cucrema. [lnenoTpornuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieu3M. B3auMOAEHCTBUE HEAJIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lomumepus
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BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
npu3HakoB. KayecTBeHHbIE M KOJUYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (bopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psij
u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enotnnmyeckas n3MeHUUBOCTh. CBOMCTBA F€HOTUITHYCSCKOM M3MEHYMBOCTU. BHIBI
TeHOTUIMMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOunatuBHas W3MEHYMBOCTh. Mei03 ¥ TOJOBOWM TpolecC — OCHOBA
KOMOHMHATHUBHOI M3MEHYUBOCTU. P0OIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETHYECKOr0 pa3HooOpa3us B Mpe/iesiax OTHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalUMU. S€pHbIE W IMTOIUIA3MAaTHYECKUE
MyTaiu. COMaTHYECKUE U TIOJIOBbIE MyTalMK. [ [pUYrHBI BOBHUKHOBEHHWS MyTalIHiA.
MyTareHpl M WX BIMSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAIMOHHOTO
nporecca. 3aKOH TOMOJIOTHUECKUX PsIIOB B HAacleACTBeHHOM u3MenunBoctu (H.H.

BaBI/IJ'IOB). BHCH,[[CpHaSI U3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKM  YEJOBEKAa: TIEeHEAJIOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MONYJISITUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETUYECKHI. CoBpeMeHHOE omnpeAeseHue TCHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIIP-anamu3a.  HacnencrBeHHble — 3a00jeBaHUs ~ YeJNOBEKa. | e€HHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKA. bonezuu C HAaCJIEICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON N€HETUKHU B MPEIOTBPALICHUN

U JIEYECHNH T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU
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JloMecTukanus ¥ ceNeKius. 3apoxkaeHre CeJIeKIIMU U jomecTukaimu. Yuenue H..
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJbTYPHBIX PACTECHHH.
Ponb cenexiyu B co3qaHuM COPTOB PaCTEHUN M MOPOJ KHUBOTHBIX. CopT, Mopoaa,
TaMM. 3aKOH TOMOJIOTMYECKHMX PSJIOB B HACIEACTBEHHOW M3MeHunBoctd H.M.
BasuiioBa, ero 3nauenue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUYyAIbHBIH. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MpPOU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIYy C IMOMOUIBIO OLEHKH
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMoIbio ananu3a JIHK.
NckyccTBeHHBIN MyTareHe3 Kak METOJl CeNEKIIMOHHON pa0boThl. PaguanimoHHbIi 1
XUMHUYECKU MyTareHe3 Kak MCTOYHUK MYTaluid Yy KYyJIbTYpHBIX (QopM
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PEIAKTUPOBAHUS UM METOJOB
pexomOuHaHTHBIX JIHK 11151 mosmydeHust HCXOAHOTO MaTepraia sl CeIEeKIIHH.
[lonyuenne mnomumuounoB. BuyrpuBugoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpelllMBaHue, Wi UHOpuAMHT. HepoicTBeHHOE CKpelBaHWe, WM ayTOPUIUHT.
I'ereposuc u ero mpuumsbl. Mcnonb3oBaHue rereposuca B ceneKiuu. OTnanéHHas
rubpuanzanys. [lpeogonenne Oecruiomusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, NCNOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapakTepUCTHKa. TpajAulMOHHAas  OHOTEXHOJIOTHS:
xje0oneyeHre,  MOJydyeHHEe  KUCIOMOJIOYHBIX  HPOJIYKTOB,  BUHOJENHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX TEXHOJIOTHIA.
[IpousBoncTBO  Oenmka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCTpynpoBaHue pexkomOuHaHTHbIX JIHK. JlocTmkeHns W TEpCIIEKTUBHI
XpPOMOCOMHOW M T€HHOM WH)XeHepuu. MeaunuHckue OHOTEXHOJIOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/IC OpTraHHu4€CKOro Mmupa

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cHUCTeMa
opranuyeckoro Mupa. llpuHnunel kinaccugukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHUS M JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OJHOKIETOUYHbIE TPUObI, OJHOKIETOUYHbBIE BOJOPOCIH, APYTrHUe
npoTUCThl. KoJOHMAIbHBIE OpraHu3Mbl. J|BUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amEOouaHOE, KTYTUKOBOE, PECHHUYHOE. 3allUTa Yy OJHOKIJIETOYHBIX OpPraHU3MOB.

PazpaxuMocTh y OTHOKIETOYHBIX OPraHU3MOB. TaKCUChI
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4.3

4.5

4.6

MHoOrokJjieTouHbIE pacTeHUs. B3auMOCBS3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEH:
oOpasoBarenibHas, IOKPOBHAas, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcobenHocty cTpoeHUs, PYHKIUN U PACIIONIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHud. @YHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI U
Hactuu. lloryiomieHue BOIBI, YIIEKUCIOrO Ta3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. [Ipixanue pacrenuid. Auddys3us razoB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cuctembl pacTeHuil. BeineneHue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XUMHUYECKOM
3amuThl. DUTOHIUIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3gpakuMocTb W peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrbIe BeliecTBa U UX 3HAYCHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3aMMOCBS3b  4acT€il  MHOTI'OKJIETOYHOTO
opraHnusma. TKaHI/I, Oopradbl 1 CUCTCMbI OpPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHU KUBOTHBIX U 4Ye€IOBEKa. THIIBI
JKABOTHBIX TKaHEU: JIUTENHAIbHASA, COCAWHUTENbHAs, MBIIIEYHAs, HEpPBHAs.
OcoOenHoctu CcTpoeHHs, (YHKIMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprasbl U CUCTEMBI OPraHOB *UBOTHBIX. DYHKIIMK OPraHOB U CHUCTEM OpPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJIHOKJIETOYHBIX W MHOTOKJIETOUYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE W THUIbl COETUHEHUS
KOCTEH.

JIBrK€HHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanue sxuBoTHbIX. IluTanue
MMO3BOHOYHBIX )XKHBOTHBIX. [[pixanue »uBOTHBIX. KoxkHOE npixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIXaHW€e TO03BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCJIOKHEHHUE CTPOCHHS
JIETKUX TMO3BOHOYHBIX KMBOTHBIX. JlpIXaTejbHasi cUCTeMa 4YeloBeKa. MexaHu3m
BEHTWJIAIIMK JIETKUX Yy TTHIl W MIJICKOMUTAIONMX. TpaHCIOpPT BEIIECTB Y
opranu3moB. TpaHcHoOpT BeUIECTB Yy UBOTHbIX. KpoBeHOcHast cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIeHusi. OBOJIONUOHHBIE  YCIOXHEHUS CTPOCHHS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX >XMBOTHBIX. BplneneHue y opranu3moB. Beiaenenue y
#KUBOTHBIX. CoKkpaTtutenbHble Bakyonu. Opransl BeieneHusi. CBs3b MOJOCTU TENa
C KPOBEHOCHOM W BBIICIUTEIIBHON CUCTeMamMu. BplneiieHHMe y MNO3BOHOYHBIX
JKUBOTHBIX. 3aliUTa Yy MHOIOKJIETOYHBIX JKMBOTHBIX. [lOKpoBBI M uX

IIPOU3BOJHEIC.
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PaznpaxkuMoCTh U peryisius y opraHu3MoB. Pa3apaxuMocTh Yy OJHOKIETOUHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJslus y MHOTOKICTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pedieKTOpHas peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJeinsl. DBOIIOIMMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4eoBeKa U €ro 310pOBbE

Opranbl ¥ cUCTEMBI OPTaHOB yesnoBeka. OTeabl TOJIOBHOTO MO3ra TO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besycrnoBHbIE H  yCIOBHBIC
peduexcel. I'ymopanbHast perynasiuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yenoBeKa. JKene3bl SJHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. J[eficTBUE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. besycioBHbIE U YCIOBHBIC PEIICKCHI
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3amuTa opranuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
rYMOpajJbHBIA HUMMYHHUTET. BpoxkaE€HHbBIN, NpUOOpEeTEHHBIN crneuuduueckuit
umMmMyHuTeT. Teopuss  KIOHAJIbHO-CeNEeKTUBHOro uMMmyHuTera (IL.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poub

BPOKJIEHHOIO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus
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Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucteMa denmoBeka. JlpIxarenmpHas TOBEPXHOCTb. Perynmsamusi  JIbIXaHUS.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

[MumeBapurtenbHas cucreMa uenoBeka. OTIenbl MHUIIEBAPUTENBHOTO TPAKTA.
[InmeBapuTenbHble  XKene3bl.  BHYTpUIIOIOCTHOE M BHYTPHUKIJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBojaHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunpTpanus, cekpenus U 0OpaTHOE BCaChIBaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpa3zoBaHuEe MOYH Y YETIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIOBI U HUX pa60Ta.

CTpoeHME U TUITIBI COEAMHEHUS KOCTEH

Teopust sBoMIOIIMU. PazBuTHe XU3HU HA 3eMIie

6.1

OpomounonHass teopus Y. JlapBuna. [Ipeanochuiku  BO3HUKHOBEHMS

napsuHMU3Ma. JKn3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.




JIBmokymue cuibl 3Boionuu BuaoB 1o Y. JlapBuHy (BbICOKAas MHTEHCHBHOCTH
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAs W3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBaHHE, ECTECTBEHHbBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanpHas Teopus
sBomtor. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYCHHUE BOIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimust kak ayeMeHTapHas eauHuia 5BoyiolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus /x. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (GaKTOpPHl (ABWKYIIME CHJIBI) OSBONIONUH. MyTalMmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHOB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleledl B momymsauuax. Oddexr
OCHOBATEJIA. Murparnuu. W3onsmus TOTTYJISILIAIA: reorpaduueckas
(mpoctpaHCcTBEHHas1), Oroaoruueckas (penpoayKTUBHAS).

EctectBennbiii  orOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIONIIUH, Pa3pbIBAIOLIUI
(nu3pyntuBHbi). [TonoBoit oT6Op.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yiabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE  MpHCIIOCOOIeHMH Yy — opraHu3smMoB.  ApoMopdo3bl U
uanoanantanuu. [IpuMeps! npucrnocobneHuit y opranuzMoB. OTHOCHTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BupmooOpasoBaHue Kak pe3ysbTaT
MUKposBoJtoiu. M3omsamus — xiroueBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUYECKOoe (reorpaduueckoe),
CUMITAaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (IOJIUIUIOWUIU3AIIHS,
rubpuanzanys). JJMTenbHOCTh 3BOTIOIUOHHBIX TPOLIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMOJIOTMM B pa3pabOTKe HAYYHBIX METOJIOB COXPAaHEHMS
OropazHooOpa3usi. MUKpPOIBOIIOIMSA W KODBOJIOIMS TApPa3UTOB M HMX XO35CB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHObI

C HeH

6.3

MeTtoapl u3ydeHuss Makpos3Boironuu. [lageoHTomornyeckue MeTOAbl M3YUYEHHS
sBomtorun. Ilepexoansie GopMbl U PUIOTEHETUYECKHUE PSAIbI OPTAHU3MOB.
buoreorpaduyeckue Metobl u3yueHust Botonud. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuku u
PEJUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHYECKAE METOJbl HM3y4YCHHUS
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SBONIOLMU. ['€HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOIMU OHTOTE€HE3a W IOSBJICHUS
SBOJIOUMOHHBIX  HOBHIECTB. [ OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapusle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKue  METOJbl  U3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYESCKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUU. HeobpaTUMOCTh 3BOJIOLHUU.

AnanrtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumnore3bl MNpPOUCXOXKIEHHS JKM3HM Ha 3emiie. AOuoreHes H
naHcnepmus. JloHay4Hble PEeAICTaBICHUS O 3apOKICHUH KU3HU (KPEallMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Bostouuu. [lmanerapHas (reosiorunyeckas)
9BOJIIOLMUS. XUMHUECKass »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHMYeCKUX
BemiecTB u3 Heopranuuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB U3 MoHoMepoB. KoanepBarnas rumotesa A.J. Omapuna, rumnoresa
nepBuuHoro OynboHa JIk. XonpneitHa, reHetuueckas runore3a [. Mémnepa.
Pu6ozumer (T. Yex) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYeCcKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil spomonuu. [losBieHne u 3BONIONMS MEPBBIX
KJICTOK. OBONIONUA MeTabonu3ma. BO3HUKHOBEHHWE TEPBBIX HIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEepBbIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[Tpoucxoxxaenue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpYycoB. [IpoucxokIeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJNIOUMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pacteHuid. Bbixox pacrenuit Ha cyumry. IlosiBieHue CHOpOBBIX pacTeHHH U
3aBoeBaHMe MMM cymd. CeMmeHHble pacTeHus. I[IpoucxXoxkaeHHe IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tamnbl H3BONIONMU JKUBOTHOTO Mupa. OcCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [lepBeie XOpnoBeIe KUBOTHBIE. JKU3HB B BOJE. DBOIIONUSA ITO3BOHOYHBIX.

[Tpoucxoxaenne ampuoduit u pentwnmii. [IporcxoxaeHHe MIECKOMUTAOIINX U
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ntun. [lpuanun xmodeBoro apomopdo3a. OcBoeHue OECIO3BOHOYHBIMH U
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazuTue xu3HM Ha 3eMiie IO 3paM U IepuogaM: apxeul, MpoTepo30M, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [losiBieHne U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa3oBaHUE:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHI mpoiuuioro. [Ipuuyunbl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosoruu. Meronsl aHTponosniornd. (CraHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH YeroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4enoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yeaoBeka OT )KMBOTHBIX. [IpsIMOX0XKeHrEe U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JiBmxymue cuibl ((akTopbl) aHTpONOreHe3a: OHOJIOTHYECKHE, COIHAJIbHBIE.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJIuM aHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIIOJIEH.
UYenoBek  yMenblil, TIepBble H3TOTOBICHUA opyaui  Tpyaa. UYenosek
MPSIMOXOJISAIIUNA W TIEPBBIA BBIXOA JIoAeH 3a mpenensl Adpuku. Yemosek
reiienb0epreckuii — oOUi NpeJoK HEeaHIEepPTATbCKOro YesloBeKa W YelloBeKa
pazymHOro. YenoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
UYenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a MpeneiaamMu AQpukH.

DOBONIONUS COBPEMEHHOI'O uesioBeKa. EcTecTBeHHBINI OTOOp B MOMYJSALHUAX
yenoBeka. MyTanMoHHbI mporiecc W noaumopdusm. [lomynsannoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3PQHEKT OCHOBATENA» B MOMYJISAIHUIX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBponeonHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTopuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). BpeMss M IyTH pacceleHHs 4elnoBeKa IO IUIAHETE.
EaunctBo  dyenmoBeueckux pac. HayuHas  HecCOCTOSITENBHOCTh — pacu3Ma.
ITpucnocoOneHHOCTh uelloBeKa K pa3HbIM YCIOBHUAM OKpYXarolled cpenbl.
Bnusiaue reorpaduyeckoit cpeasl u Apeiia TeHOB Ha MOPGOJIOTHIO U

(U3HOIOTHIO YeTIoBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
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Pa3nens! u 3agaun sxosioruu. CBsi3b IKOJIOTUH C IPYTUMH HAYKaMHU.
Meroast skonoruu. lloneBbie HaOmOAEHHUS. DKCIEPUMEHTHI B HKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUe B SKOJOTUU. MOHUTOPHHT

OKPYIKaIOIIeH Cpebl: TOKAIbHBIN, pErHOHAIbHBIN U TJ100aIbHBIN

Okojoruueckre (akTopbl M 3aKOHOMEpPHOCTH ux nedctBus. Knaccuduxarms
JKOJIOTMUECKUX (PAaKTOpOB: abMOTHYECKHE, OUOTHYECKHE, aHTPOIOTI€HHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJOrndeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkoyoruyeckuit gaxrop. [eiicTBue pa3HbIx
Y4acTKOB COJIHEYHOIO CIHEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKUE TPYIIIbI
pacTeHMil M JKUBOTHBIX MO OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTornepruoausm.

Temnmepatypa kak okojorumdeckuii ¢akrop. JlelicTBue TemmepaTrypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak okonoruueckuit  dakrop. [IpucmocobneHust pacTeHHil K
MoJi/Iep>kaHuio BoAHOTrO Oananca. Kiaccudukaius pacTeHU MO OTHOIIEHUIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAass  MOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. (DHU3UKO-XUMHUYECKHUE
OCOOCHHOCTH CpeJl oOMTaHMs OpraHu3MoB. l[IpucnocobiieHuss OpraHu3MoB K
KHU3HU B Pa3HBIX Cpe/Iax.

buonoruueckue putmsl. BHenHne u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHIi
AKU3HU.

XKuznennvie Gopmbl opranusmos. [loHsTHe o xu3HeHHON (Qopme. Ku3HEeHHbIE
(GopMBI pacTeHMiA: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPAaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOESHMS U 00pa3a )KU3HU.

buotnueckune daxTopbl. Bumbl OMOTHYECKHUX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUITHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomnepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBus  (Tomuueckue, (Qopuueckue, (abpuueckue). 3HAUEHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN [UIsl CYIIECTBOBAHHSA OPraHU3MOB B Cpele

obutanus. [[pUHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKHU momymsinuu. [lomynauus kak Ouojoruveckas

cucrema. Poiib HEOTHOPOTHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOCHHOCTEH
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O6uosioruu BUIIOB B (DOPMHUPOBAHUU TPOCTPAHCTBEHHOH CTPYKTYPBI TOIMYJISIIUMA.
OcHOBHbIE MOKa3aTeNM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IONYJISLUH.
JluHaMuKa nomyisuuu U €€ peryisauus. buoTudeckuil NOTeHIUaN MOIYJISLUH.
MognenupoBanue IUHAMHMKU — nomymsinud.  KpuBele  pocTa  4YHMCICHHOCTH
nonyinsiuuu. Kpusble BbDKMBaHMs. Perymsanus 4uMCIEHHOCTH MOMYJISILUI: pPOJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpaTeruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »sKoysoryueckoil Hume Buaa. MectooOuTaHue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcoHa. Pa3zMepbl 3KOIOrMYecKoin
Humy. [ToTeHnmanbHas ¥ peaan30BaHHAs HUILIN.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  IOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBsi3u Mexay
opraHu3mMamMu B OuOIlEHO3€. DKOCHCTeMa Kak OTKpbiTag cucrema (A.[Jx.
Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: IMPOJAYIIEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpodudeckue 1enu U CETH.
Abuotnyeckue 6m0oku dKocucTeM. [TouBbl M MIBI B 3KocHcTeMax. Kpyrosopot
BEIIECTB U MMOTOK HEPTUU B IKOCUCTEME.

OcHoBHbBIE TTOKa3aTeIN 3KocucTeMbl. buomacca u mpoaykius. DKOJIOTHYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIC CYKIECCHM M WX MPHYUHBL. AHTPOIOTCHHBIC BO3CHCTBHS Ha
cykueccun. KimmmakcHoe cooOuiectBo. bruopaznoobpasue 1 moiHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHo3. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TTPUPOTHBIMH SKOCHCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas diopa u
¢dayna. CuHaHTponU3alus TOpoACcKoi (ayHbl. bruonornueckoe u X03sIiiCTBEHHOE
3HAa4YeHHE arpo’dKOCUCTEM M YypOO3KOCHCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM M BEHIECTB MEXIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHuU3MOB, TMOMYJSIUA W SKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX W

AHTPONOT€HHBIX BO3CUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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CyllecTBOBaia >kM3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps! u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  dKocuUcTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemiectB M OHMOr€OXMMHUYECKME LUKIbBI (YIJepojaa, a3oTa).
PurmuunOCTS siBCHMIT B Onochepe.

3onanbHOCTh OMOcheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC Jieca, CMCIIAHHBIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHM, TPOIUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTHTENbHBIH W
YKUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa U (QYHKIHS XKHBBIX CHCTEM, OLICHKA MX PECYpCHOTO MOTCHIMANA U
o6uochepHbIX QyHKIUN

DKOJOTHYeCKHe KPU3UChl U UX MpUUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenpl. OXpaHa BO3AyXa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BoaHBIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpONOTeHHOE BO3JICHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIA Mup. OxpaHa
PaCTHTEIHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBL.
Kpacubie xaurn. Ocobo oxpansembie mnpupoansie Ttepputopun (OOIIT).
Bboranndeckue caipl U 300JI0THYECKHE TAPKH.

OcCHOBHbIE TPHUHIMIIBI yCTOMYMBOTO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOE  MPHPOIOINONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpazus 3emin



YYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buosorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyonioB A.M. u ap.; [loxg
penakuueit [laceunuka B.B. AkninonepHoe o6mectBo «M3narenscTBo «IIpocBemnienner
* buonorus, 11 knacce/ [laceunuk B.B., Kamenckuit A.A., Py6rios A.M. u np.; [og

penakuueit [laceunuka B.B. AknmonepHoe oo6mectBo «M3narenscTBo «IIpocBenienne

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

e buomorus 10 — 11 knace, «JIMHUS )KU3HW»; METOJUYECKOE ITocoOue (YriayOIEHHBIN
ypoBens); B. B. [laceunuk, I'. I'. llIsenos, T. M. E¢umona; Mocksa: IIpocsemenue,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
bu6mmoteka I1OK https://m.edsoo.ru
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