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MOACHHUTEJBHAA 3AITMCKA

[TporpamMa mo yueOHOMY mpeamety «buosorus» (namee - OHOJIOTHS) HA
YPOBHE cpeaHero ofdmero o0pazopaHus paspadoTaHa Ha ocHoee dexepanbHOro
3akoHa OT 29.12.2012 Ne 273-@3 «O06 oOpasosanuu B Poccuiickoil denepanuny,
OIoC COO, KoHuemmu npenogaBaHus y4yeOHOro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKCHUIN PeaepanbHOi pabodeii nporpaMMbl BOCTTHTAHUSA.

Cornacao nonoxkenusim ®I'OC COO npodmibHBIE Y9EOHBIE MPEAMETHI,
H3y49acMblc Ha yriayOmEéHHOM YPOBHE, SBIAIOTCA CIOCOOOM auddepeHunanmn
00y4eHHs HA YPOBHE cpegHero odimero o0pa3oBaHHsA U IPHU3BAHBI OOCCIEYHTDH
IPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIMM, CpeaHuM OOLuM, CpPEeIHHM
npo¢eCCHOHANBHEIM U BHICIIMM 00pa3oBaHueEM. B TO ke BpeMs KaKIblil U3 3THX
y4eOHBIX TPEAMETOB JQJDKEH OBITh OPUCHTHPOBAH HAa NPUOPUTETHOE PEILCHHE
00pa3oBaTEeNBHBIX, BOCMUTATENBHBIX M Pa3BHBAKIIUX 3a4ay, CBA3aHHBIX C
npogopueHTalMel 00yYarIUXcsd U CTHMYJIUPOBAHUEM HHTEpPEca K KOHKPETHOIA
00nacTH HAY4YHOTO 3HAHWA, CBA3aHHOTO ¢ OWoOJIoTHeH, MEOWLMHOM, 3KOJIOTHEMN,
IICUXOIIOTUEH, CIIOPTOM HJIM BOCHHBIM ACJIOM.

[Iporpamma no y4eOHOMY mpeameTy «BHOJIOTHS» OAéT MPEACTABJICHHE O
Lend M 3aJadax H3ydeHus ydyeOHoro mpeamera «buomorus» Ha yriiyOnéHHOM
YPOBHE, oTIpeaenaeT o0a3areIbHOC (HHBAPUAHTHOE ) MPEIMETHOE COACPIKAHUE, €r0
CTPYKTYpPHPOBAHUE MO pazfielaM U TeMaM, paclpelesicHHe Mo Kiaccam,
PEKOMEHAYET NOCIEAOBATENBHOCTE H3YUYCHHS YYE€OHOrO0 Marepuaia ¢ y4ETOM
MEKIPEAMETHBIX M BHYTPUIPEAMETHBIX CBs3€H, JOrHKH y4e€0HOTO Mpolecca,
BO3pAcTHBIX OCOOGHHOCTEH ofOyuarommxcd. B mporpaMme mno  Ouosiornu
peanu3oBaH TPHUHIMI MPEEMCTBEHHOCTH € M3Y4YCHHEM OHONOTUM HAa YpPOBHE
OCHOBHOTO  obmiero  oOpaszoBanudA, Onmarogaps 4eMy [pOCMAaTpUBacTCA
HAMpPABJIICHHOCTh HA  MOCHEAYIOWIECEe pa3BUTHE  OWONOIHYCCKUX  3HAHUIA,
OPHECHTHUPOBAHHBEIX HA (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
5KOJIOTUYECKOr0 MBINUICHUA, TPEACTABICHHA O 3A0pPOBOM 00pa3e SKH3HH, HA
BOCMHTAaHHE OCpEeKHOrOo OTHOWICHHA K OKpyXawlled npuponHoil cpeae. B
MporpaMMe 1no OHOJOTHH TakoKe MOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMmeTa
«buonorus» B peamuzaumu  TpedoBannii OI'OC COO Kk miaHHpYEMBIM
JAUYHOCTHBIM, METANPEAMETHBIM M MPEAMETHBIM pe3ynbTaTaM OOYYCHHUS U B
(GOpMHpPOBAHHH OCHOBHBIX BHAOB YY€OHO-MO3HABATENBHON  AEATETBHOCTH
oOyyaroluxcs 10 OCBOCHHMIO coaep:kKaHus OMOJIOrHYecKoro oOpa3oBaHHS Ha
YPOBHE CpeHEro o0Iero 00pa3oBaHus.

YueOHplit npeaMeT «BbHONOrNA» HAa YPOBHE CpeAHero oduero odpazoBaHuA
3aBepmaer OHOJOTHYECKOEe O00pa3oBaHHE B IIKOJAE M OPHCHTHPOBAH Ha
paclIMpEeHUEe U yrIyOneHue 3HaHUi O0ydJarommxcs O JKHBOH IPHPOAE, OCHOBaX



MOJICKYJIAPHOM M KJIETOYHOH OMOIOruM, >MOpHONOTHH U OHOJOrMH pPa3BUTHA,
TE€HETUKH, CENEKINH, OMOTEXHOJIOTHH, 3BOTIOIMOHHOTO YUEHHS U 3KOJIOTHH.

N3yuenne yueOHOro mnpeamera «buonorus» Ha yriuyONeHHOM YPOBHE
OPUEHTHPOBAHO HA NOATOTOBKY OOYYAKIIMXCA K MOCHEAYIOUIEMY TOIYYEHHEO
Ouonoruvyeckoro  o0pazoBaHHs B  By3aX W OpraHu3allMaX  CPEAHETO
npodeccuoHanbHOro 00pa3oBanusa. OCHOBY €r0 COOCP)KAHHS COCTABIIACT CHCTEMA
OHONMOrMYECKHX  3HAHWHM, MONYYEHHBIX TIPH M3YYCHHH  OOYYalOLIUMHECS
COOTBETCTBYIOIIMX CHCTEMATHYECKHUX Pa3deiioB OHONOTHH HA YPOBHE OCHOBHOTO
obwero oOpazoBanus, B 10—11 kmaccax 5TM 3HAHHA MOJY4YalOT pasBuTHE. Tak,
pacIpeHBl H YIIyOJieHBl OHONOIHYECKHE 3HAHWA O PACTeHHSX, >KHBOTHEBIX,
rpudax, OakTepudx, OpPraHU3MEe YeNOBeKka, OOLMX 3aKOHOMEPHOCTAX >KH3HH,
JOTIOJIHUTENTFHO BKJTOUEHBI OHOIOMHYECKUE CBEECHUS TIPUKIIATHOTO 1 TIOUCKOBOTO
XapakTepa, KOTOPBIE MOYKHO HCIOIB30BATh KaK OPHEHTHPHL UM MOCIEAYIOLIETO
BeIOOpa mpodeccHuu. Bo3MOXkHa Takoke HHTerpauds OHOJOTHYECKHX 3HAHHH ¢
COOTBETCTBYIOIUMMH 3HAHHAMH, MMOJYYCHHBIMH OOYYAIOLIHMHUCS TMPH H3YYCHUH
$U3MKH, XMMHH, Teorpadun 1 MaTeMaTHKH.

CrpykTtypa mporpamMmbl mo ydeOHOMY mpeamery "buonorus” orpaxkaer
CHCTEMHO-YPOBHEBBEII M JBOJIIOUHOHHBIH MOOXOABl K H3YYEHHIO OHWOJIOTHH.
CornacHo UM, H3y4aloTCA CBOMCTBA M 3aKOHOMEPHOCTH, XaPAKTE€PHbIE I KHBBIX
CHCTEM Pa3HOTO YPOBHS OPraHMU3alliy, SBOJIOIMH OPraHNueCkoro Mupa Ha 3eMiie,
COXpaHeHHd OHOJIOTHYECKOTO pasHooOpasus mnaHeTel. Tak, B 10 Kmacce
M3YYalTCs OCHOBBI MOJEKYJIIPHOH M KIETOYHOH OHOJIOTHH, 3MOpPHONOTHH H
OUOJIOTMH PA3BUTHUA, TCHETHUKH W CENEKIUH, OWOTEXHOJOTMH M CHHTETHYECKOM
OHONIOrMH, AKTYAIH3UPYHOTCS 3HaHHA OOydYalolUXcad no OOTaHHKE, 300JIOTHHU,
aHaToMuM, (U3MONOrHM 4YelnoBeka. B 11 Kiacce H3ydaloTcs SBOMIOLMOHHOE
YUCHHUE, OCHOBBI SKOJIOTUH U YUeHHE 0 Ouocdepe.

YueOneiii  mpeaMer  «buonmorms»  NpuU3BaH  OOCCMEYHTh  OCBOCHHUE
o0y4JaromuMucs GHOOTHUECKUX TEOPHH H 3aKOHOB, WACH, MPUHIMIIOB U MPABHUII,
JeXKAMX B OCHOBE COBPEMEHHOH €CTECTBCHHO-HAYYHOI KapTHHBL MUPa, 3HAHWIA 0
CTPOSHHH, MHOroo0pasuH M OCOOCHHOCTAX KJIETKH, OPraHu3Ma, MOMYJIALHH,
OHOLIEHO32a, PKOCHCTEMBI, O BBIIAIINXCS HAYUHBIX NOCTHXKEHHAX, COBPEMEHHBIX
UCCIICAOBAHNUAX B OMONOTHH, MPUKIAAHBIX acleKTaX OUONOTHYECKUX 3HAHUM, [{nd
pa3BUTHA M TNOAACPKaHHA HMHTEpeca OOY4YarOmMXcAd K OHOJOTMH Hapaay cCo
3HAYHUTEILHEIM OOBEMOM TEOPETHYESCKOr0 MaTepHaia B COACPYKAHHH MPOTPaMMEI
Mo OHOJIOTHH TIPEAYCMOTPEHO 3HAKOMCTBO ¢ UCTOPHEH CTAHOBJIEHWS M Pa3BUTHA
TON WIM HHOW 00macTu OWOJIOTHM, BKIAAOM OTCUYCCTBEHHBIX M 3apyOeKHBIX
YVUYEHBIX B PEUICHUE BAKHEHIOHX OHOJOTHYECKHX M YKOJIOTHUSCKHX MPOOIIEM.

Llens m3ydeHus yaeGHOro npeameta «buonorns» Ha yrinyOIéHHOM YPOBHE —
OBNaieHHe  OOydYalOIIMMUCA 3HAHHAMH O  CTPYKTYPHO-(PYHKIHOHAITBHOM



OpPraHM3allil >KUBBIX CHCTEM Pa3HOr0 paHra W MNPHOOPETEHHE YMEHMIA
HCTIOJIB30BATh 3TH 3HaHUA B (JOPMUPOBAHHM MHTEPECA K OMpPEACNEHHON o0nacTu
Mpo(eCCHOHANBHON NEATENBHOCTH, CBA3aHHO ¢ Ouojorueidl, Wi Kk BeIOOpY
yueOHOr0 3aBEACHUS 1A MPOAOKEHHS OHONOTHYECKOTO 00pa3OBaHus.

JlocTiokeHue Lenu M3yveHHs y4eOHoro mnpeaMera «buonorus» Ha
yrIyONnEHHOM yPOBHE 00€CICYHBACTCS PEIICHUEM CIIEAYIOINX 3aJaY:

OCBOCHHME OOYYAIOIMMUCA CUCTEMBI OMOJIOTUYCCKHX 3HAHUMA: 00 OCHOBHBIX
OHOMOrHYCCKUX TEOPUAX, KOHUETLUAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX H
MpaBWiax, COCTARIAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHHUH, MHOTOOOpa3ud H OCOOCHHOCTAX OHONOTHMYECCKHX CHCTEM (KIICTKA,
OpraHu3M, NONYMALMs, BUA, OMOT€OLEHO3, Ouocdepa); 0 BELAAKIINXCA OTKPBITUAX
H COBPEMEHHBIX HCCIIEAOBAHUAX B OHOJIOTHH,

O3HAKOMJICHHE OOYYAIIUXCAd ¢ METOJAMH MMO3HAHUSA >KUBOH TNPHUPOJBL
HCCNENOBATENBCKUMH  METOZIaMH  OHONOTHYECKHX HAyK (MONEKYISPHOH H
KIeTouHoi Ouomoruu, >MOpuosornd u  OWONOTHHM PA3BUTHS, TCHETHKH W
CeNEKUUH, OHOTECXHOJNIOTUH W CHHTETHYECKOH OHONOTHH, TAancOHTONOTHH,
5KOJIOTHH), METOOAMH  CaMOCTOSTENBHOTO  MPOBEACHHS  OHONOTHMYECKUX
HccnenoBaHuit B jabopatopuu W B mpupoae (HAOMIOACHHE, HW3MEpPEHHE,
SKCTIEPUMEHT, MOACITMPOBAHHE ),

OBNaJicHHE OOYYArOUMMHUCA YMEHHAMH. CAMOCTOATENIBHO  HAXOMIUTh,
AHANMM3UPOBaTh M HCIOJB30BATh OHOMOTHUYECKYI0 HH(OPMALMIO, NOJIb30BATHCS
OHOJIOrMYECKOl TEPMHUHOJIOTHEH W CHMBOJUKOIM, YCTAHABIHBATh CBA3b MEXKAY
pasBUTHEM OHONOTUM M  COLMATBHO-D)KOHOMHYECKHMH H  SKOJOTHYECKHMH
MpoOJieMaMH YETTOBEYECTBA, OLICHHBATH MOCHCACTBUA CBOCH NEATENBHOCTU MO
OTHOLICHUID K OKPYXKAaromeH HOPUPOIHON cpede, COOCTBEHHOMY 3AOPOBBI0 H
3OPOBBK  OKPY)KAIOLIMX  NOJCH, OOOCHOBBIBATD U COONMIOJATH  MEPHI
npodIaKTUKH UHPEKIMOHHBIX 3a00IeBaHmii, MpaBuia MOBESACHHS B NIPUPOJAE H
obecneueHus 0e30MacHOCTH COOCTBEHHON JKU3HEACATEIBHOCTH B YPE3BBIYANHBIX
CHUTyallMsIX MOPHPOAHOTO M  TEXHOTEHHOrO XapakTepa, XapaKTepU30BarTh
COBPEMEHHBIEC HAYYHBIE OTKPHITHA B 001aCTH OHOJIOTHH,

PasBUTHE Y OOYYAIOINXCA HHTEIUIEKTYATBHBIX H TBOPYECKUX CIOCOOHOCTEIH
B MpOIECCe 3HAKOMCTBA ¢ BBITAKIMMHUCA OTKPHITHAMH W COBPEMEHHBIMH
HCCNENOBAHUAMH B OHONOTHM, PEIIaeMBIMH €0 MpoOaeMaMH, METOAQJIOTHEIH
OHOMOrHYECKOTO HCCIIE AOBAHHS, MPOBEACHHSA SKCIEPUMEHTANIBHBIX
HCCNEeNOBaHMIA, pellieHHs OHOJOTHYECKHUX 33/a4, MOJETHPOBAHNSA OHONMOTHUYECKHX
00BEKTOB U IIPOLICCCOB;

BOCTIMTaHHE Y OOYYAIOMIMXCS LIEHHOCTHOTO OTHOLICHUA K JKHBOH MPUPOIE B
LIEJIOM U K OTACNIBHBIM €€ OOBEKTaM M SIBJICHHAM; (POPMHUPOBAHHUE YKOJIOTHYECKOM,



FEHETUYECKOH TIPaMOTHOCTH, OOIWICH KYJBTYpPBl MMOBEACHUS B NPUPOIE,
MHTErPALIMH €CTECTBEHHO-HAY YHBIX 3HAHMIA,

npuoOpereHne  O0yYarONIMMHUCA  KOMIIETEHTHOCTH B PallHOHANBHOM
MPUPOAOMONB30BaHUN (COOMIONEHNE MpaBUN MOBEACHHA B MPHUPOAE, OXPAHBI
BHJIOB, 3KOCHCTEM, OHochepsl), COXpaHEHHH COOCTBEHHOIO 3/10POBBS H 30POBbA
OKpyKarowux Jiioged  (codmogeHna Mep  npodunakTuke  3a00JIeBaHMWIA,
obecricueHue OC30MACHOCTH JKU3HEIACATEIBHOCTH B UPE3BBIYAHHBIX CHUTYALMAX
NPUPOAHOTO M  TEXHOTCHHOIO XapakTepa) HAa OCHOBE  HCIOJIb30OBaHMA
OHOTOrHYCCKUX 3HAHUI U YMEHHI B TOBCCAHEBHOM JKU3HN,

CO3JAHWE  YCJIOBMH I8 OCO3HAHHOTO  BBIOOpPa  OOYYaIOLIMMHCS
WHAUBU Y AJIbHOM 00pazoBaTeNbHON TPacKTOPHH, CIOCOOCTBYIOILEH
MOCAEAYIOIIEMY TNPOGECCHOHATIBHOMY CaMOOIPEACICHUIO, B COOTBETCTBUH ¢
HHUBHAYAIBHBIMH HHTEPECAMU H MTOTPEOHOCTAMH PETHOHA.

OO011ee YnCIO YacoB, OTBEACHHBIX HA U3y4YeHUE OHOJIOTUH HA YINTyONEHHOM
ypoBHE cpeanero oduero odpazopanus, coctapiger 204 yaca: B 10 kimacce — 102
qaca (3 yaca B HeAeni0), B 11 kimacce — 102 qaca (3 gaca B HEIemo).

Ot6op opraHu3auHOHHBEIX (OPM, METOJOB M CPEACTB 0OyueHHs OHOJIOTHH
OCYILECTBIIACTCS € YUYETOM CHECUUPUKN €r0 COOCPKAHHA W HANPABICHHOCTH Ha
MPOJOIDKEHHE OMONOTHYECKOro o0pa3oBaHHA B OpPraHW3aUUAX CPEAHETO
MpoheCCHOHATBHOIO U BBICIIETO 00pa3oBaHMUs.

OO0s3aTENBHEIM YCIOBHEM NpH 00yUYeHUH OHOJIOTHH HA YIITyONEHHOM YPOBHE
ABJISICTCA TMPOBEACHHE Ta0OpPaTOPHBIX W MpakTU4Yeckux palbor. Tawke ydacTue
O0y4aloIMXCA B BHIMOMHEHHH TPOSKTHBIX W YU4eOHO-HCCIEAOBATENBCKUX PadoT,
TEMAaTUKA KOTOPHIX ONPEACNAeTCA YUYUTENEM HA OCHOBE HMEIOILHXCA
MAaTCPHATBHO-TEXHHYECKUX PECYPCOB M MECTHBIX MPUPOAHBIX YCIOBUI.



COIAEPXAHUE OBYYEHHUA
10 KITACC

CopepxaHue MPOrpamMMBl, BBIAEIICHHOE KYpCuEOM, HE BXOOUT B TPOBEPKY
roCyaapcTBEHHOMN NTOTOBOI atTecTaumu (I HA).

Tema 1. bHosorus kak Hayka

CoBpemeHHad OMONMOrus — KOMIUIEKCHAA Hayka. Kparkas ucropus pa3BUTHA
Ouonmorun.  Buonormdeckue Hayku W H3YyYa€MBIE UMH  TPOOIEMBL
dyHaaMeHTaNbHBIE, TPUKIAAHBIE W TOHCKOBBIE HAyYHBIE MCCICAOBAHUA B
OuonIoruy.

3HavyeHue Ononorud B (POPMHPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAYYHOMH
kaptuHel mMupa. Ilpodeccun, cesazanneie ¢ Ouonorueii. 3HaYcHUE OHONOTHH B
MPAKTHYECKON ACATENBHOCTH YEJIOBEKA: MEAMLMHE, CEJIBCKOM  XO3AMCTBE,
IPOMBILUICHHOCTH, OXPAHE TIPHPOIEI.

JeMoHCTpanun

[Toptpetni: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapeuH,
Y. I'apeeii, I'. Mennens, B. . BepHaackuii, Y. I1. Ilaenos, K. 1. Meynukos, H.
H. Baeunos, H. B. Tumodees-Pecorckuii, /[xx. Yotcon, @. Kpuk, /1. K. benses.

Tabmuubr 1 cxembl: «CB43b OMONOTUM ¢ ApPYTUMH Haykamm», «Cucrema
OHOMOrHYECKUX HAYKY.

Tema 2. JKuBble CHCTEMbI H HX H3YUY€HHE

HuBpie cHCTEMBI Kak NpeaMeT u3ydyeHus Owmonmornu. CBOWCTBA JKMBBIX
CHCTEM: €IOMHCTBO XHUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTD,
CIIOKHOCTE M YIOPAZOYEHHOCTH CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHW3alus,
CaMOBOCITPOU3BEACHHUE, PA3APAKAMOCTD, N3MEHUYMBOCTD, POCT U PA3BUTHE.

YPpOBHH OpraHH3alHH > KUBBIX CHCTEM: MOJIEKYJIAPHBIA, KJICTOYHBIM,
TKAHEBHIH, OpraHU3MEHHBIH, MOMYIALHOHHO-BUAOBOM, 3IKOCHCTEMHBII
(OnoreoneHoTHUECKHiT), OnocepHblii. IIpoliecChH, MPOUCXOAAIIHE B SKUBBIX
cucteMax. OCHOBHBIE TpH3HAKH >XKUBOro. JKu3Hb Kak (popMa CyIIECTBOBAHHS
marepui. Hayku, U3yvarolue >KUBbI€ CUCTEMBI HA PAa3HBIX YPOBHAX OpraHHU3alldy.

H3yuyeHne KMBBIX cHCTeM. Metoael Omonornueckod Hayku. HaGmoaeHwue,
H3MEPEHUE, SKCTICPUMEHT, CUCTeMaTU3auus, MeTaaHamm3. [IousaTue o 3aBucuMoii n
HE3aBHUCHUMOWH 1niepeMenHoi. [InaHupoBanme »skcnepumeHntra. IlocraHoBka u
npoBepka runore3. Hynepas rumotesa. [IoHdaTue BBIOOPKH H €€ OOCTOBEPHOCTE.
Pa3zbpoc B Owmosormveckmx JaHHBIX. OLCHKA JOCTOBEPHOCTH IOJIYYCHHBIX
pe3yneTatoB. [IpHYMHBI WCKAKEHHA PE3yJBTAaTOB OJKcnepuMmeHTta. [lonsTue
CTATUCTUYECKOTO TECTA.

JdeMoHCcTpauuH



TaOmuuel U cxeMmbl: «OCHOBHBIE TPU3HAKH SKU3HWY», «BHOTOrHYECKHE
CHUCTEMBI», «CBOICTBa >KMBOH MaTepuu», «YPOBHH OpraHu3allud >KUBOIi
npupoasl», «CTpOeHWE KUBOTHOH KNETKU», «TKaHHU >KUBOTHBIXY», «CHCTEMBI
OpPraHOB YE€JIOBEYECKOr0 OpraHusMay, «buoreoneHos», «buochepa», «Metoasl
H3YYeHHS KUBOU MPUPOIBI».

OGopymoBanue:  nmaboparopHoe  00OpyAOBaHWE  AJiA  IPOBEACHHUS
HAOJIIOACHUN, N3MEPEHHUIA, SKCIICPUMEHTOB.

IIpakTuyeckas pabdora «Hcmonmp30BaHWE pPa3MyHBIX METOAOB IIPH
H3YYCHUH SKUBBIX CHCTEM.

Tema 3. bHonorus KieTku

Knetka - CTpyKTYpHO-(YHKIMOHaNbHAs e€IuHHMUA kuBoro. Hcropud
OTKpeITHA K1eTKH. Pabotel P. ['yka, A. Jlesenryka. Knerounas teopus (T. I11BaHH,
M. IllneiineH, P. Bupxo). OCHOBHBIE NOJOXCHHA COBPEMEHHOH KNETOYHOM
TEOPUH.

Metoasl MOJEKYJNAPHOW W KIETOYHOH  OHOJIOTMH:  MHKPOCKOITHA,
xpoMmatorpadus, 3aeKkTpodope3, METOA MEUEHBIX aTOMOB, Au(depeHuHATbEHOS
LeHTPU(PYTUPOBAHNE, KYJIBTUBHPOBAHUE KICTOK. H3yvenue uxcuposanieix
kiremox. DIEKTPOHHAI MUKpOCKonus. Konporarenas muxpockonus. Bumanvroe
(RPUXCUSHEHHOE) USYHEeHUe KACHOK.

Jdemoncrpauun

Iloptpetsr: P. I'yk, A. Jlesenryk, T. [1Isann, M. IlIneiinen, P. Bupxos, K. M.
Bap.

Tabmuue! U cxeMbl: «CBETOBOH MHKPOCKOID», « NEKTPOHHBIA MHKPOCKOM»,
«HcTopud pasBUTHS METOAOB MUKPOCKOTIHHY.

OGopynoBaHHue: CBETOBOH MHKPOCKOI, MHKPOMPEMAPAThl PACTUTEIBHBIX,
KHBOTHBIX U OAKTEPHATIBHBIX KIICTOK.

IlpakTuyeckas paGora «M3yueHHe METOAOB KICTOYHOH Onomorum
(xpomarorpadmsa, snexkrpodopes, aupdepeHUHANBEHOES UCHTPH(YTHPOBAHUE,
TTLP)».

Tema 4. XUMHYECKAsA OPraHH3ALUS KJICTKH

XUMHYECKHH COCTaB KIETKU. Makpo-, MUKpPO- U YIBTPAMHKPO3JIEMEHTHI.
Bona u €€ pone kxak pacTBOPUTENS, pEarcHTa, V4YacTHE B CTPYKTYPHPOBAHUU
KJIETKH, TEIUIOPETYNIud. MUHepanbHbIE BEILECTBA KIETKH, UX OHOIOTrHYecKas
poJib. Posib KATHOHOB ¥ AHHOHOB B KIIETKE.

Oprasnyeckue BeIIECTBA KIETKH. buomornueckue monumepsl. benku.
AMMHOKHMCIIOTHBIH cocTaB OenkoB. CTPYKTYphl OeNKOBOMH MOIeKyIbl. TlepBuyHas
CTpyKTypa Oelka, NenTHAHAs CBA3b. BTOpWYHAA, TPETHYHASA, YCTBEPTUYHAS
cTpykTypel. Jenatypauusa. CpoiictBa OenkoB. Kiaccudumkanus  Oenkos.
buonoruyeckue pyHkuun 6enKoB. IIpuonst.



Yrnepoasl. MoHOCaXapu/bl, AUCAXAPUABL, OTUTOCAXAPU/Bl U MOMUCAXAPUIBI,
OOumii mnmaH CcTpoeHHs W (PU3UKO-XMMHUYECKHE CBOWMCTBAa  YIVIEBOJOB.
buonoruveckue (PyHKIHUH YTTIEBOAOB.

Jlumuaet. T'uapodunero-ruapodoOHbIe cBoiicTBa. Knaccudukanus mumuaos.
Tpurmuuepuas:, ¢ochonunuasl, BOCKH, CTepouAbl. buonormueckue (yHKIUHU
mamuaoB. O0ume CBOCTBa OHOIOTUYCCKHX MEMOPAaH — TEKY4ECTh, CITOCOOHOCTE K
CaMO3aMBIKAHHUIO, MTOJIYIIPOHULIAEMOCTD.

Hyxnennoseie kucnotel. JJHK u PHK. CTpoeHHE HYKICHHOBBIX KHCIOT.
Hyxneornapl. Ilpunuun xommiementapHoctu. IlpaBuno Yapradgda. Crpykrypa
JHK — npoiinas cnmpans. MectoHaxokacHue u ouonormdyeckue gpynxuuu JTHK.
Buner PHK. ®yakiun PHK B kneTke.

Ctpoenue Monexyiabl AT®. Makpospruueckue cBi3d B Monekyie ATO.
buonoruueckue ¢pyHxkuun AT®. BoccTaHOBICHHBIE IEPEHOCYHKH, UX (PYHKIUH B
KneTke. Jlpveue wHyxneozuompugpocpamer (HITD). Cexpennpopanne JIHK.
Memoowr cenomuru, MpanCKPUNMOMUKY, HPOMEOMUK.

CrpyktypHas OuoONMOrud: OMOXHMMHMUYECKUE H OHOPHINYECKNE HCCIeAOBaHHSA
COCTaBa H MPOCTPAHCTBCHHOH CTPYKTYpBl OMOMONIEKYNI. —Mooderuposarue
CmMpYyKmypol 1 pyHryuti OUOMOTEKYA U UX KOMHAeKkcos. Komnviomeprutil ousaiin u
opeaHudecKull CuHmes OUOMOAEKYR U UX HENPUPOOHBIX AHATOZO6.

Jdemoncrpauun

[Toptpetsr: JI. TMonunr, /Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun,
®. Canrep, C. [Ipy3unep.

JluarpaMMel.  «PacnpeneneHue XUMHYECKMX 3JEMEHTOB B HEXHUBOI
MpUpose», «PacnipeieieHne XUMHYECKUX JIEMEHTOB B SKUBOI IPUPOJE.

Tabmuupl u cxembl: «llepuoanyeckas Tabiuna XAMHYCCKHX SJIEMEHTOBY,
«CTpocHrEe MONEKYJIBI BOIABDY, «BemecTtsa B COCTaBE OPraHU3MOBY, «CTPOCHHUE
MOJIEKyJIbl  Oenka», «CTPYKTypel O€NKOBOH MONEKYNIB», «CTPOCHHME MOJICKYT
yIJIEBOAOB», «CTPOCHWE MOJIEKYN IUNHAOBY, «HYKICHHOBBIE KHCIOTBI»,
«CtpoeHne MOJIEKYIIBL AT®».

O0opyaoBaHHE: XUMHYECKAs! [TOCY1a H 000PY I0OBaHME,

JlaGopaTopnas padora «OOHapyxkeHue OEIKOB ¢ TIOMOIIBE) KAU€CTBEHHBIX
peakiuiny.

JlaGopaTopnaa  paGora  «MccnenoBaHue — HYKIEHHOBBIX — KHCIIOT,
BBIJCJICHHBIX U3 KIIETOK PA3TMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne H pYHKUHH KJI€TKH

TUmBl  KIETOK: 3YKapHOTHYECKas M TpokapuoThdeckas. CTpyKTypHO-
(YHKUMOHANBHEIE 00pa30BaHHS KICTKH.



CTpoeHue NpoKapuoTHYECKOH KieTku. KiieTounas cTeHka OakTepuil H apxei.
OcoOEHHOCTH CTPOEHHs TeTepoTpoHOH M aBTOTPOQHOH MPOKAPHOTHYECKHX
KJIETOK. MEeCTO M pojib MPOKapHOT B OHOLIEHO3aX.

CrtpoeHue u (PYHKIIMOHHPOBAHUE IYKapHOTHYECKOH KIIETKH.
[Tnazmatuueckas wMemOpaHa (masMamemma). CTpyKTypa IU1a3MaTHUYECKON
mMeMOpaHbl. TPaHCIOPT BEMIECTB YEPE3 IUIA3MATHYECKYI0 MEMOPaHy: MACCHBHBIM
(audpdy3usa, obneruénnas ouddy3us), aKTHBHBIA (IECPBUYHBIA W BTOPUYHBIMH
akTUBHBIA Tpancmopt). [lonynmponnmaemocts memOpanbl. PaGora Harpmii-
KaTMEBOTO HACOCA. DHAOLUMTO3. MUHOLHUTO3, (paroumto3. Dk3oumrTo3. Knerounad
cTteHka. CTpykTypa ¥ QyHKUMH KICTOYHOH CTCHKH PAcTCHUI, rpuboB.

[utonmnasma. L{utoszons. [lurockener. JIBukeHHe nuTONIa3Mbl. OpraHouabl
KIeTKH. OAHOMEMOpaHHBIE OPraHOWAB!l KIETKH. 3HJOMIA3MATHYECKAA CETh
(3M1C), ammapat [ONBIKH, JU30COMBI, UX CTpoeHHE W (PYHKIHH. B3auMoCBA3b
OJHOMEMOpAHHBIX OpPraHOUAOB KAE€TKH. CTpOSHHE IPaHYNSIpHOTO PETHKYJIyMa.
Mexanuzm nanpasrenus beaxos ¢ IIIC. CuHTe3 pacTBOpUMEIX OenkoB. CHHTE3
KIeTOuHbIX ~ MeMOpan. [nmagkuii  (arpanyndapHbiil)  SHOOIJIA3MATHYECCKUI
pertukynyMm. CekpetopHas GyHkuus annapara I'onsmxu. Mooupurayus 6eaxos 6
annapame [onvoxcu. Copmuposxa beaxos 6 annapame Ionwoxcu. TpaHcmopt
BELIECCTB B KIIETKE. BaKyou pacTUTENBHBIX KINETOK. KIIeTOUHEII COK. Typrop.

[TodyaBTOHOMHBIE ~ OpPraHOMABI  KJICTKH.  MUTOXOHJADHHM,  TUIaCTHBL
IIpoucxoocoenue mumoxonoputi u naacmuo. Cumbuozenes (K.C. Mepesickosckud,
JI. Mapeyauc). CtpoeHne W (YHKIUM MHUTOXOHApMI W miacTud. [lepBUYHBIE,
BTOPUYHBIE U CJIOXKHBIE [IACTHAB  (POTOCHHTE3UPYIOIUX  SYKapHOT.
XMOpPOIIACTHL, XPOMOILIACTSI, JIEHKOIUIACTH! BBICIIUX PACTECHHIA.

HememOpanubie opraHonabl KieTkn CTpoeHHe M (yHKLHH HEMEMOPaHHBIX
OpraHoHAOB KJIETKH. PuGocoMBl. [Ipomeoicymouruie Guranienmor.
MuxpohunameHTsl.  Axmunogvie  muxpoguiarermer. MBIMICYHBIE  KICTKH.
Axmunoseie KomMnoHeHmol Hemviuteynolx Kiemox. MuxkpotpyObouku. KiteTodHbli
ueHTp. CTpPoeHHE U JBWKEHUE SKIYTUKOB M PEeCHUYEK. MUKpOTpyOOUKH
IUTOTUIA3MBl. LleHTpHone. berxu, accoyuuposaHuvie ¢ MuxpouiameHmamu u
muxpompybouxamu. Momopuvie 6eaxu.

Anpo. Obonouka gapa, XPOMaTHH, KapHOIU1a3Ma, SAPBILIKY, UX CTPOCHUE U
byukuuu. SnepHeiii OenkoBbI MaTpUKC. ITPOCTPAHCTBEHHOE PaCIONIOKEHHE
XpoMocoM B uHTepdasHOM sgpe. JIyxpomamun u eemepoxpomamur. DBenku
XpOMaTHHA — THUCTOHBL. Jlunamuxa s0eprosi oborouxu 6 mumose. Hoepwwiil
MPAHCHOP.

Knerouneie BrirueHusa. CpaBHUTEIBHAS XAPAKTEPUCTUKA KIETOK IYKAPHOT
(pacTUTENbHOM, JKUBOTHOM, TPHOHOM).

JdeMoHCTpanun



Ioptpetsr: K.C. Mepexkosckuii, JI. Maprynuc.

TaOmuuel 1 cxembl: «CTPOCHHE SYKAPUOTHYECKOH KieTkw», «CTpoeHue
KHBOTHOH  KieTku», «CTpOoCHUHE  pacTUTENBHOH  KIETKH», «CTpoeHHe
MUTOXOHAPHIY, «SLapo», «CTPOEHUE MPOKAPHOTHICCKOH KIETKU.

O0opytoBaHHE. CBETOBOH MHKPOCKOI, MHKPOIpENaparhl PacTUTENBHBIX,
KHBOTHBIX KIIETOK, MUKPOIPENAaparsl OaKTCPHAIBHBIX KIIETOK.

JlaGoparopnass padora «M3yueHne CTPOCHHMS KICTOK Pa3IMYHBIX
OPraHU3MOB».

IIpakTu4yeckas paéora «3ydyeHHe CBOHCTB KICTOUYHOH MEMOPAHEI».

JlaGoparopnas paGora «HMcciemoBaHue IUIa3MoOJIM3a W ICIUIA3MOJH3A B
PAaCTUTENBHBIX KIETKAX).

IIpakTuyeckas  padora  «M3yuyeHHe  JBWKEHUS  LUTOIJIA3MBl B
PaCTUTENBHBIX KIETKAX).

Tema 6. OGMeH BeLLICCTB H NMPEeBPALICHHE JHEPTHH B KJIETKe

ACCUMWISIIMA U JUCCUMIJIALUA — ABE CTOPOHBI MeTabonu3ma. Tunel oOMena
BEIICCTB. aBTOTPO(HEBI M reTepoTpodHbIil. YyacTHe KHMCIOpoAa B OOMEHHBIX
mpoueccax. JHepreTuueckoe ofecnedeHue KIeTKH: mpeppamicHue AT B
OOMEHHBIX Tipomeccax. DEpMEHTATUBHBIA XapakTep peakuud KIETOYHOro
merabonusma. DEpMEHTEI, UX CTPOCHHUE, CBOMCTBA M MEXAHH3M JCHCTBHUA.
KodepmenTrl. Otnuuus (EpMEHTOB OT HEOPTaHMUYECKUX KATaNU3aTOPoB. benku-
AKTUBATOPBl M OENKH-MHTHOMTOPBL. 3aBUCHMOCTh CKOPOCTH (PEpPMEHTATHUBHBIX
peaxkimii OT pa3nUYHBIX (aKTOPOB.

[lepBUYHBI CHHTE3 OpPraHUYECKHUX BEIUECTB B KieTke. DoTtocuHTEs.
Anoxcuzennwitt u oxcuceHuviti pomocurnmes y baxmeputi. Ceemocobupaioujue
HUSMEHMbL U NUSMEHMbL PEAKYUOHHO2O yeHmpa. PONb XJIOPOIUIACTOB B IIPOLIECCE
dorocunHTe3a. CBeroBad ¥ TeMHOBaA daszvl. Pomoowixarnue, Cs., Cy. u CAM-munot
¢omocunmesa. 1lpoaykTHBHOCTE (oTocHHTE3a. BiuAHNE pa3nMuHBIX (aKTOPOB
HA CKOPOCTH (POTOCHHTE3A. 3HAUYCHHE POTOCHHTE3A.

XEeMOCHHTES. PasnooOpasue OpPraHU3MOB-XEMOCHHTETHKOB!
HUTpupuIMpytomue OakTepuu, Kene300aKTepuu, CepoOaKTEpPHU, BOJOPOIHBIC
OakTepun. 3HaYECHHE XEMOCHHTE3A.

AHa>poOHBle opraHu3Mbl. Buawl Opoxenud. [IpoaykTel OposkeHHS U HX
HCTIOJIE30BAHHE YEJIOBEKOM. AHA3pOOHBIE MHMKPOOPTaHW3MBI KaK OOBEKTHI
OHOTEXHOJIOTHH U BO3OYAUTENH OONE3HEH.

A3po0OHBIE OpPraHU3MBI, DTanel YHEPrEeTHUECKOrO o0OMeHa.
IToaroToButenpHLIH 3Tan. [NHKONH3 — OECKUCTIOPOIHOE PACIICILUICHHE [THOKO3HI.

BHONOTHYECKOE OKUCIICHUE, WK KIIETOYHOE ABIXaHHuE. POilb MUTOXOHAPHIL B
nmpoueccax OMONOrHYECCKOTO OKHCIcHUA. Lluknuueckue peakuuu. OKUCITUTENBHOE
dbochopunmupoBanmne. Iwepeuss membpannozo epacueHma npomonos. CuHmes



AT®D: paboma npomonnon ATD-cunmazer. TlpenuMylnecTsa a’3poOHOro MyTH
00MeHa BELIECTB NEPe aHA3POOHBIM. I(PPEKTUBHOCTD FJHEPreTHUECKOr0 00OMEHa.

JdeMoHcTpauun

Ioptpetsr: k. Ilpuctin, K. A. Tumupsses, C. H. Bunorpaackmii, B. A.
Surensrapar, [1 Murtyenn, I'. A. 3aBaps3uH.

Tabmuupl 1 cXeMBl: «POTOCHHTE3», « JHEPreTHUCCKHIT 0OMEH», «BHOCHUHTE3
Oenka», «CTpoeHue PepMeHTa», « XEMOCHHTE3Y.

O0GopymoBaHHe: CBETOBOH MHKPOCKOI, O0OOPYAOBAHWE IS TIPUTOTOBIICHHS
MIOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGoparopnas palGora «M3y4YeHHE  KATAIUMTHYECKONH  AKTUBHOCTH
(EpMEHTOB (Ha MPUMEPE aMIJIa3bl HITH KaTauasbl)».

JlaGoparopnas pabGora «M3ydyeHne (HPEpPMEHTATHBHOTO PaCIICTUICHUS
MEPOKCHIA BOAOPOAA B PACTUTENBHBIX U XXKUBOTHBIX KIIETKAX».

JlaGopatopHas pabora «CpaBHEHHE mpoLECCOB (POTOCHHTE3A H
XEMOCHHTE3a).

JlaGoparopnasi pa6ota «CpaBHEHHE MPOLECCOB OPOYKEHUS U ABIXAHHS.

Tema 7. HacneacreeHHast HHGopManus H peanu3anus eé B KJIeTKe

Peaxuuu marpudHoro cuntesa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAaKLUAX
MATPUYHOIO CHHTe3a. Peanu3auus HacneACTBEHHOM uHpopMauun. ['eHeTHuecKmii
KOJ, €ro cpoiictBa. TpaHckpunuus - MaTpuuHblii cuHTe3 PHK. IlpuHIME
TPAHCKPHIILUU: KOMIUIEMEHTAPHOCTh, AHTHIAPAIUIENBHOCTh, ACUMMETPHYHOCTS.
Cospesanue mampuunvix PHK 6 syxapuomuyeckon knemre. Hexooupyrowyue PHK.

Tpancnauus u e€ stansl. Y4dactue TpancnopTHeix PHK B OuocuHTE3e Oenka.
Yenopus OmnocuHTesa Oenka. Komupomanue amuHoxucnor. Ponp puGocoM B
OuocunTE3e OenKa.

Cospementeie npeocmasieHus o cmpoeruu cenog. OpraHu3auus T€HOMa Y
[IPOKAPHOT W 3YKApUOT. Peryisuud akTUBHOCTH T€HOB Yy NPOKApHoT. I'umnoresa
onepona (. XKakob, XK. MaHo). Moaexyaaprvie Mexanusmvl IKCHPECCUU 2EHOB Y
aykapuom. Ponv xpomamuna 6 pecyrayuu pabomul cenos. Perynanua oOMEHHBIX
MpPOLECCOB B KieTke. KeTouHblii roMeocTas.

Bupycel — HEKIIETOUHBIE (POPMBI SKU3HH U OONUTaTHBIC NapasuThl. CTPOCHHE
MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. KuszHennwitt yuxi
HHK-cooepxcawux  eupycos, PHK-codepocawyux eupycos, baxmepuohacos.
Obpamnas mpasckpunyus, pesepmasa, unmeepasd.

BupycHeie 3a0osieBaHHA 4enoBeka, KUBOTHBIX, pactenuii. CITHU]], COVID-
19, counaneHbie 1 MEAULHMHCKHE TTPOOJIEMEL.

bBuounpopmamura: unmezpayua u anaius oorvutux maccueos («bigdatay)
CMPYKMYPHBIX OUOAOZUYECKUX OaHHbIX. HanomexHorocuu 8 Ouoaozuu i MeouljuHe.
IIpoepanmupyesvie pynxyuu deaxos. Cnocober 00CmMasku AeKAPCme.



JdeMoHcTpauun

[Toprpetel: H. K. Konbsuos, /1. M. FIBaHOBCKHIA.

Tabmuue! 1 cxemsl: «buocunTes Oenka», «'eHeTHueckuii koay, «BUpyCED,
«baktepuodarny.

IMpakTu4yeckas padora «Co3naHHE MOJIETH BUPYCAY.

Tema 8. /Ku3HeHHBIH UK KJIeTKH

Knerounelii wHMKI, ero mepuoasl H perynauua. Hurepdasa m  MHTO3.
OcoGEHHOCTH MPOLECCOB, MPOTEKAWIIUX B WHTepdase. [loarotoBka KIETKH K
aenennto.  [IpecunTeTnyeckuit  (MOCTMHUTOTHYCCKHIT), CHUHTETHYCCKHI U
MOCTCHHTETUYECKUIA (TIPEMUATOTHYCCKHIA ) TEPHUOAB HHTEPPA3LL.

Marpuuneiii cunre3 JTHK - pernukaums. ITpuHuumnel pernukanun JIHK:
KOMIUIEMEHTAPHOCTh, [OJMIYKOHCEPBATHUBHBIA  CHHTE3, AHTHUNAPAIIICIBHOCTE.
MexanusM permukanuy JITHK. XpoMmocomsel. CTpoeHHe XpoMOCOM. TeaoMephl H

TeJIOMepasa. XPOMOCOMHBIE Ha0op KICTKHM — KapHOTHIL JIUIUTOMJHBIH H
rafiOnaHbIi  HAOOpEl  XPOMOCOM. ['OMONIOTHYHBEIE XPOMOCOMEBI.  [lonoBbIe
XPOMOCOMBI.

Henenne xieTkn — MHTO3. CTaguM MHUTO3a M TPOUCXOOAIIAE B HHUX
npoueccel. Tumbl Muro3a. KapuokuHe3 U UWTOKHHE3. BHOIOrHYecKoe 3HAYEHHE
MHTO3A.

Perymaunus MHTOTHYECKOTO LMKIA KIeTKH. [IporpaMMupyeMas kjieTouHas
rudens — anonTo3.

KnerouHoe saapo, XpoMOCOMBI, (YHKIHOHAIbHAd T€HOMHUKA. Mexanusib
nponucpepayuu, oupepenyuposxu, cmapenus u eubeau rxiemox. «l{ughposas
Kaemxay — buounopmamudeckue MoOeIu (YYHKYUOHUPOBAHUS KICMKU.

JeMoHCTpanuu

Tabmuupl ¥ cxeMbl: «KW3HEHHBIH LHKT KICTKW», «Muto3», «CTpocHue
xpoMocom», «Perumkanusa JJHK.

OGopynoBaHue: CBETOBOIH MHKPOCKOT, MUKPOIMpEnaparthl: «MHTO3 B KJIETKAX
KOPELIKa JIyKa».

JlaGopaTopnas  paGora  «M3yyeHHe  XpOMOCOM  HAa  TOTOBBIX
MHKpOTpenapaTax».

JladopaTopuas pabora «HabnrooaeHrue MUTO3a B KJIETKAX KOHYMKA KOPEIKa
AyKa (Ha FOTOBBIX MHKpPOTIpEnaparax)».

Tema 9. CTpoeHne 1 PpyHKUHH OPraHH3MOB

Buonornueckoe pazHooOpazue OPraHH3MOB, ONHOKIIETOYHBIE,
KOJIOHUAITBHEIC, MHOTOKIIETOYHBIC OPTAHU3MEI.

OCOOCHHOCTH ~ CTPOCHUA W JKU3HEACATCNIIBHOCTH  OAHOKJICTOYHBIX
opraHu3moB. baktepuu, apxew, OAHOKICTOYHBICE TPHOBI, OJHOKIICTOYHBIC
BOJOPOCIH, APYTHE MPOTUCTHL. KOIIOHUANBHEIE OPTaHU3MEL.



B3auMOCBA3b 4acT€ii MHOTOKNETOYHOrO OpraHusMa. TkaHHM, OpraHbl H
CHUCTEMBI OpraHoB. OpraHusM Kak eauHoe nenoe. I'oMmeocras.

Tkauu pacrenmii. Tumbel pacTHTENBHBIX TKaHeH: oOpasoBaTenbHasd,
MOKPOBHAsA, MPOBOAALIAA, OCHOBHad, MexaHuveckad. (OcCOOEHHOCTH CTpPOCHUS,
(GyHKIUI 1 pacTIONOKEHNS TKaHEH B OpraHax pacTeHUI.

TKaHU JKMUBOTHBIX H YEIOBEKA. THIIBI KUBOTHBIX TKAHEH. 3MHTEIHANBHAL,
COCAMHUTENbHAA, MBILICYHAA, HEpBHAsg. OCOOEHHOCTH CTpOoeHHA, (YHKUUH H
PacToNIOKEHUA TKAHEH B OPraHax >KUBOTHBIX M YEJIOBEKA.

Opranel. BereTaruBHBIC UM T'€HEPATHBHBIC OpPraHbl pacTeHuil. OpraHel U
CHCTEMEI OPTaHOB KHUBOTHBIX M YENOBEKA. DYHKLMH OPTAHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3MoB. Kapkac pacreHuii. CKeleTel OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX >KUBOTHBIX. Hapy>kHblii U BHYTpeHHHiIl ckeneTr. CTpOcHHE H
THITBI COCTHHEHHUS KOCTEH.

JIBIOKEHHE  OpPraHu3MOB.  JIBHDKEHHWE  OAHOKJIETOYHBIX  OPraHU3MOB:
amMEOOMIHOE, KTYTUKOBOE, PECHUYHOE. [BMKEHHME MHOTOKICTOYHBIX PACTCHHIA:
TPONU3MBI W HACTHH. JBMKCHHE MHOTOKIETOYHBIX SKUBOTHBIX W YENOBEKA:
Mblle4Has cucteMa. Pedmexe. CkeneTHBIe MBIIIEL H MX padoTa.

[Intanue opranusmoB. Ilornomenue BOABL, YIVIEKHCTIONO rasa H
MHUHEPANBHBIX BEILECTB PACTCHUAMH. [IMTaHME KMBOTHBIX. BHYTPUIIONIOCTHOE W
BHYTPUKIICTOYHOE MuIIeBapeHue. IluTaHne NO3BOHOYHBIX >KMBOTHBIX. OTHENBI
MUILEBAPUTENBLHONO TpakTa. [lumieBapuTenbHble Kene3wl. IlunieBapuTenbHas
CHCTEMA YEJIOBEKA.

JpIxaHue OpraHu3MoB. [IeixaHue pacteHuil. Jlpixanue »xuBoTHBIX. Tuddy3ug
ra3oB 4epes3 NOBEPXHOCTh KIETKH. KoxkHoe apixaHue. J[bIXaTeNbHas MOBEPXHOCTb.
XKabeproe u nérounoe apixaHue. J[pIxaHue MO3BOHOYHBIX )KUBOTHBIX H YENOBEKA.
OBOJIIOUMOHHOE  YCIOXKHCHHUE CTPOCHUA JIETKUX [MO3BOHOYHBIX JKUBOTHBIX.
HAvixatenpbHad cuUCTEMa 4enoBeka. MeXaHW3M BEHTWIALUMHW JIETKUX Y NTHL U
MJICKOTIUTAOLIHX. Perynsums apixanud. JpixarenbHbie 0ObEMBL

TpaHCOOpPT BEIIECTB Yy OPraHU3MOB. TPaHCMOPTHBIE CUCTEMBI PACTCHUIA
Tpancropr BelIECTB Y KUBOTHBIX. KpoBeHOCHas cucreMa W €€ OpraHelL
KpoBeHOCHAad CHCTeMa [MMO3BOHOYHBIX JKHMBOTHBIX M uenoBeka. Cepaie,
KPOBEHOCHBIE COCYABl M KpoBb. KpyrH KpoBOOOpalllEHHA. SBOMIOIUOHHBIE
YCIIOKHEHHUsl CTPOCHUS KPOBEHOCHOM CHCTEMBI NO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua u €€ peryasauuns.

Brinenenve y opraHu3MoB. Beinenenwe y pacreHuid. BeineneHue y
KHUBOTHBEIX. COKpaTuTeNnbHbIC Bakyonu. OpraHel BblAencHUA. OUIbTpaLus,
CeKpenrs U 00paTHOS BCACHIBAHME KAaK MEXAHM3MBI padOTHI OPraHOB BHEIACIICHHA.
CBA3b MOJIOCTH TEJIAa ¢ KPOBEHOCHOM U BBIACIHTENBHONH cucTeMaMu. BriaeneHue vy



MO3BOHOYHBIX XMBOTHBIX U 4enoBeka. [louku. CTpoeHne U (PpyHKIHMOHUPOBAHHUE
He(poHa. OOpa30BaHHE MOYH Y YEJIOBEKA.

3aluTa y OpraHu3MoB. 3alliUTa Y OJHOKIETOYHBIX OpraHu3mMoB. Cropsl
OakTepull M LMCTHI MPOCTEHINMX. 3alMTa Yy MHOTOKIETOYHBIX PacCTECHHH.
Kyrukyna. Cpeacrsa naCCHBHOH M XMMHYECKOH 3aUTEL. DUTOHIUIEL

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKPOBEI M HX MPOU3BOIHEIC.
3amuTa opraHuzMma ot OonesHel. IMMyHHas cucTeMa 4enmoBeka. KneToudHwlid u
[YMOPAITbHEIE MMMYHHTET. BpOXAEHHBIE W TPUOOPETEHHBIA CHEHUPUYCCKUA
HMMYHUTET. Teopus KIOHAIBHO-CENCKTHBHOTO HMMyHMTeTa (II. DOpnux, ®. M.
bepner, C. Tonerapa). BocmanuTensHeie OTBETH OPraHu3MOB. Ponlb BPOSKIEHHOTO
HMMYHHUTETA B PA3BUTHH CHCTEMHBIX 3a00JICBAHUI.

PaznpaxuMocTh MW peryiasduus Yy  OpraHusMoB. PazapaxuMocTts y
OJTHOKJICTOYHBIX OpPraHu3MoB. TakCUCHl. Pa3fpakuMOCTP M peryyduus vy
pacTeHuii. POCTOBBIE BEIECTBA H X 3HAUCHMHE.

HepBHas cuctemMa m peduieKTOpHas peryifuua y SKUBOTHBIX. HepBHad
CHCTEMA U €€ OTACIBI. DBOMIOLMOHHOE YCIIOKHEHHE CTPOCHHSA HEPBHOM CHCTEMBI
y KHBOTHBIX. OTAENBI TOJMOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pedrekc u
pednekTopHas ayra. be3ycnoBHBIC H YCIOBHEIE pe(IeKCEL.

['yMopanibHas peryisduud W SHIOKPHHHAA CHUCTEMA KHBOTHBIX M YEJOBEKA.
JKeneswl BHOOKPUHHOM CHCTEMBI M HX TOPMOHBL JIeHCTBHE TOPMOHOB.
B3auMoOCBA3b HEPBHOH M SHAOKPUHHOIN cucTeM. [ unoranamo-runoduzapHas
CHCTEMA.

Jdemoncrpauun

[optpet: H. I1. ITaBnos.

Tabmuupl U cxeMbl: «OHHOKIECTOYHBIC BOAOPOCIHY», «MHOTOKIETOUYHBIC
Bogopocin», «bakrepun», «llpoctefime», «OpraHel LBETKOBBIX PACTCHHIN»,
«CuCTeMBl OPraHOB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpoeHHE
HACeKOMBIX», «Txaum pacteHuit»y, «KopHeBbie CHCTEMBI», «CTpoeHHE CTEONY,
«CTpOcHHME JINCTOBOH IUTACTUHKHM», «TKaHH >KUBOTHBIX», «CKENET YEIOBEKAY,
«[InmesapureneHas  cucreMa», «KpoBeHOoCHas cucTeMa», «JlpIXarenbHas
cucreMa», «HepeHas  cuctema», «Koka»,  «MblllleyHas  CHCTEMay,
«BeraenurensHas CHCTEMa», «OHAOKPUHHAA CUCTEMa», «CTPOCHHE MBIIIIBIY,
«UMmyHuTer», «KumeuHomonocTHele», «(CXeMa  MHUTaHUA  PACTCHHIN,
«KpOBEHOCHBIE CHCTEMBl MO3BOHOYHBIX JKHBOTHBIX», «CTPOCHHME THWAPEI»,
«CTpoeHHE IUTAaHApUU», «BHYTPEHHEE CTPOCHHUE NOXKIACBOrO 4depms», «HeppHas
cucreMa peid», «HepBHas cucrema narymkw», «HepBHad — cuctema
npecMmbikaromuxca»y, «HepsHada  cucrema  nrun», «HepBHada — cuctema
MIICKOTIMTaIoWNX», «HepBHas cucteMa yenoBekay, «Peduiexkey.



O00opyaoBaHHE. CBETOBOM MHKPOCKOI, MHKpPOMpEnaparsl OJHOKIETOUHBIX
OPraHH3MOB, MHKpONpenapaTsl TKaHEH, pPAaKOBUHBI MOJUTIOCKOB, KOJUIEKIMH
HACEKOMBIX, WIIOKOXKUX, SKHBBIE SK3EMIUIAPBl KOMHATHBIX PAacTeHUH, repdapuu
pacTeHHH pa3HBIX OTACNOB, BJIXHBIE MpPENapaThl SKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM O€CMO3BOHOYHBIX KHBOTHBIX, CKEJIET YEIOBEKA,
000pyJOBaHUE ANIA AEMOHCTPALUHA TIOYBEHHOTO W BO3AYLIHOTO MIUTAHUA PACTCHUM,
paclucIUICHUA KpaxMaia i OeJIKOB 1mog aeicTBrueM PepMEHTOB, 000PYIOBAHUE IJIA
OEMOHCTPALMH ONBITOB MO U3MEPEHUIO JKU3HEHHOH EMKOCTH JIETKHX, MEXaHU3Ma
OBIXATENBHBIX ABHYKCHUIN, MOAEIN TOJTOBHOIO MO3Ta PA3JIMYHBIX )KUBOTHBIX.

JlaGoparopnasi pabora «/M3yueHne TKaHEH pacTeHHII.

JlaGoparopnas pabora «HM3yuyeHue TkaHeH JKUBOTHBIX».

JlaGoparopuas padora «M3y4yeHue OpraHoB IBETKOBOIO PACTEHH».

Tema 10. Pa3mHoKeHHE H PAa3BHTHE OPraHU3MOB

DOpMBL pa3sMHOXXEHHS OpPraHU3MOB. O€CToNioe (BKIOYas BErETaTHBHOE) U
noioBoe. Buapl  Oecnonoro  pasMHOMKCHWA:  MOYKOBAHHE,  CIIOPYJIALAA,
dparMeHTaLMs, KIOHHPOBAHHE.

[TonoBoe pasmHokeHue. [lonoBBIe KIETKH, WM rameTel. Meiio3. Craguu
meriosa. IloseaeHne xpoMocom B Meiose. Kpoccuurosep. BUONIOrHYECKHA CMBICI
Meo3a M IONOBOr0 mmpouecca. Meko3 U €ro Mecro B JKU3HCHHOM LHKIE
OpPraHH3MOB,

[IpenzaponsiieBoe pasBUTHE. ['aMETOreHe3 y KUBOTHEIX. I10NI0OBBIE JKEME3HL
OO0pazoBaHue U pa3BUTHE NONOBBIX KIETOK. CriepMaroreHes 1 oorene3. CTpoeHue
MOJOBBIX KJIETOK.

OnnoaoTBOpeHHE W SMOPHOHATIBHOE Pa3sBUTHE KHUBOTHBIX. (CNOCOOHI
OIUTOAOTBOPEHUS: HAPY)KHOE, BHYTpeHHEE. [lapTeHorenes.

MaauBHAYaTbHOE PA3BUTHE OPTaHH3MOB (OHTOTEHE3). OMOPHOIOTHA — HAYKA
O Pa3BUTHH OPTaHU3MOB. Mopgozenes — 00Ha U3 21a6HbIX NPOOAEM SMOPUORO2UU.
Kounyenyus mopgozernos u mooeru mopepozeresa. Cragum >MOpHUOTEHE3a
XUBOTHBIX (Ha npuMepe Jjarymkd). JpoOnenue. Tumbl  apoOneHus.
Lemepmunuposannoe u nedepmunuposannoe oOpobiaenue. baacmyna, munvi
Onacmysn. OcOOCHHOCTH APOOMEHUS MIIEKONMTAIOIMX. 3apOJBIILEBBIE JIHCTKH
(racTpynduus). 3akjiagxa OpraHoB U TKaHEH U3 3apoBIIIEBEIX JUCTKOB. B3auMHOe
BIMAHHE 4YacTell pasBUBAKOILETOCA 3apojplllia (IMOpHOHANBHAA WHAYKIUSA).
3aKiagka [UIaHA CTPOCHHA JKMBOTHOTO KAk  Pe3ylbTaT  HEPAPXUUECKUX
B3aUMOACHCTBUI TeHOB. BiugHue Ha 3MOPDHOHANBHOE pPA3BUTHE Pa3HYHBIX
($aKTOpPOB OKpY-KaIOIIEH Cpeabl.

Poct m pasputHe KHBOTHBIX. IlocTamMOpuonaneHbiii nepuoa. [IpaMoe u
HenpsMoe pasputHe. PazputHe ¢ MeramMopdo3oM Yy O€CIO3BOHOYHBIX H
MO3BOHOYHBIX JKUBOTHBIX. BHONOrMYECKOE 3HAYECHHE MOPAMOTO H HEMPSAMOro



pa3BUTHs, HX PacHpOCTpaHEHHE B MPHPOAC. THIBI pOCTa KMBOTHBIX. DAKTOPEI
pETyIAIMH POCTA KHUBOTHBIX H 4esioBeka. CTaauu NOCT3MOPHOHAIBHOIO PAa3BUTHS
y )KUBOTHBIX H 4eJIoBeKa. [leproasl oHTOreHEe3a Yenoseka. CTapeHue H CMEPTh Kak
OHONOTHYECKUE MPOIIECCHI.

PazmHOeHMe W pasButHe pacteHmii. ['amerodur m cnopodpur. Meiios B
KH3HCHHOM [HMKJIEC pacteHHid. OOpa3oBaHHE CIOpP B MPOLECCe MEio3a.
I'amerorenes y pacreHuii. OMIOJOTBOPEHUE H  PA3BUTHE  PACTHTEIBHBIX
OpraHu3MoB. JIBOWHOE OIJIOAOTBOPEHHE Y LUBETKOBEIX pacTeHmil. OOpa3oBaHHe H
Pa3BUTHE CEMEHH.

MexaHU3MBI PETYJIAIAH OHTOTEHE3a Y PACTEHUHN W )KUBOTHBIX.

Jdemoncrpauun

Ioptpetsr: C. I'. Hapamun, X. [1IneMaH.

Tabmuuel U cxeMmbl: «BeretatuBHOE pasMHOXKEHHE», «THMBL Oecrmonoro
pPasMHOXKEHUAY, «PasMHOXKEHHE XJIAMUAOMOHAABI», «Pa3MHOMXEHHE 3BIVIEHBDY,
«Pa3mHOXeHNE THAPBED, «Meho3», «XpoMOCOMEI», «I'aMeToreHes», «CTpocHHe
ARLEKIETKH H CHepMaTo30uAa», «OCHOBHBIE CTaAMH OHTOTEeHE3a», «Ilpsmoe u
HENIPAMOE pasBUTHE», «Pa3BuTHe MAaiCKOro sKykay, «Pa3BuTue capaHumy,
«PazButHe JATyWIKH», «JBOWHOE OIUIOAOTBOPECHUE VY LIBETKOBBIX PACTCHWI,
«CTpocHNe CeMsH OAHOAOJIBHBIX M ABYAONBHBIX PACTCHWIN», « KU3HEHHBINH LUK
MOpPCKOM  kanycThl», (CKu3HEHHBIH 1HKIT MXa», <«OKU3HEHHBI LUK
ManoOpOTHUKA», « KM3HEHHBINA UK COCHBD,

O0opyoBaHHe. CBETOBOH MHMKPOCKOI, MHKpPONpenaparsl AHIEKICTOK H
CIIEPMATO30U 0B, MOAEND « [ {MK pa3BUTHS JIATYIIKHY.

JlaGopaTopnas paGora «H3yueHne CTPOCHHs NOJOBBIX KIETOK HA TOTOBBIX
MHUKPOTIPETIApaTaxy.

IIpakTnueckas pabora «BbIABICHHWE NPU3HAKOB CXOACTBA 3apOABILLEH
[IO3BOHOYHBIX )KUBOTHBIX».

JlaGopaTropnass paGora «CTpPOCHHE OpPraHOB pPa3MHOKCHWS BBICLIHX
pacTeHuit».

Tema 11. T'eHeTHKA — HAYKA 0 HACJEACTBEHHOCTH H H3MEHYHBOCTH
OpraHH3MoOB

Hctopud CTAHOBJICHHS W Pa3BUTHS TE€HETHKH Kak Hayku. Paboter T
Mennend, I'. ne ®puza, T. Moprana. Pone OT€4eCTBEHHBIX YYEHBIX B Pa3sBHTHU
remetukn. Pabotel H. K. Konsuora, H. M. Basunora, A. H. benosepckoro, I'. .
Kapneuenxko, FO. A, dununuenxo, H. B. Tumodeepa-Pecosckoro.

OCHOBHBIE TEHETHUCCKUE TIOHATHS W CUMBOJBL. ['OMOTOrHYHEBIE XPOMOCOMEIL,
AJUICNIBHBIE T€HBl, AIBTCPHATHBHBIC MPH3HAKH, AOMHHAHTHBIA M PELICCCHUBHBIM
MPU3HAK, TOMO3HUI0Ta, FETEPO3UTOTA, YUCTAsA JTMHUS, THOPUIB], TCHOTHT, (PeHOTHI.



OCHOBHBIE  METOABI  TEHETHUKH:  THOPUIOMOTUYECKUH,  LIUTOJOTHMYECKUIA,
MOJIEKYJIAPHO-TE€HETHUYECKUH.

JdeMoHcTpauun

[Toptpetsr: I. Mennens, I'. ne ®pus, T. Moprad, H. K. Konenos, H. K.
Basunoe, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A, ®ununuenko, H. B.
Tumogeer-PecoBckuii.

Tabmuupl U cXeMbl: « METOABI FEHETUKI?, «CXEMBI CKPECLIUBAHUSA.

JlaGoparopnas pabora «Jllpozoduna kak OOBEKT TE€HECTHUYECKHX
UCCNEN0BAHUIY.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

MonoruOpunsoe ckpeuwpanue. IlepBbiii  3akoH MeHaens — 3aKkoH
eAMHO00pa3us ruOpuI0B NepBoro nokoseHud. Ilpasuno roMuarposanust. Bropoii
3akOH MeHaens — 3akOH paclIeTUIeHHs NPH3HAKOB. [lUTOMOrHYeckue OCHOBHI
MOHOTHOPUIHOTO cKpeluBaHus. [ MmoTe3a YuCTOTH FraMeET.

Ananmu3upyroniee CKpemmBanue. 1IpoMEKyTOUHBIA XapaKTep HACICOOBAHUA.
PacuienuieHue MpU3HAKOB MPH HEMOJIHOM JOMAHUPOBAHUH.

HurubpugHoe ckpeiuanue. TpeTuit 3akon MeHAeNa — 3aKOH HE3aBHCUMOT 0O
HACNEAOBAHUA  TPU3HAKOB.  LIMTONOTMYECKHE  OCHOBBI  OUTUOPHAHOTO
CKPELLIMBAHUA.

CuennenHoe Hacnegosanue npusHakos. PaGorer T. Moprana. CremneHHoe
HAC/IEIOBAHUE TEHOB, HAPYIICHHE CLEIUICHUA MEXAy TeHaMH. XPOMOCOMHAs
TEOPHUs HACJIEACTBEHHOCTH.

['eHeTuka noja. XpoOMOCOMHBIH MEXaHH3M OINpPEASNeHH Mojla. AYTOCOMBL U
MOJOBBIE XPOMOCOMBI. ['OMOraMeTHBIE M reTreporaMeTHBIi mon. [eHeTHueckad
CTPYKTYpa MONOBLIX XpoMocoMm. Hacneaopanue npu3sHAKOB, CUEIUIEHHBIX € MOJIOM.

['eHOTHN KaK LenocTHad cucrema. I ieoTponus — MHOYKECTBEHHOE ACHCTBHE
reia. MHOXKECTBEHHBIN amnenu3M. DB3auMoaeicTBHE HEAUIENbHEIX [E€HOB.
KommieMeHntapHocts. 3nuctas. [lomaMepus.

['eHeTHYECKHI] KOHTPOJL pa3BUTUs pPACTCHHUH, >KUBOTHBIX M YENOBEKa, a
TAIOKE  (PU3HOJIOTHYECKUX TIPOLIECCOB, TOBEACHHS W KOTHUTHBHBIX (DYHKLHIA.
I'eHeTHYECKHE MEXAHU3MBI CHMOHOT€HE3a, MEXAHU3MBI B3aUMOJCHCTBUS «XO35IHH
— MapasdT» M «XO34UH — MHKpPOOHOM». ['€HETHUYECKHE acCmeKThl KOHTPOJA H
MU3MEHECHUS HACJENCTBEHHON HH(POPMALIUK B IOKOJEHUIX KJIETOK H OPraHU3MOB,

JeMoHCTpanun

Ioptpetsr: [. Mennens, T. Mopras.

Tabmuupbl 1 cxeMbl: «lIepBelii 1 BTOPO# 3akOHBI MeHaens», «TpeTuii 3aKoH
Mengenda», «AHAIU3UPYIOLIEE CKPeIUBaHHWEY, «HeEmosHoe IOMHUHHUPOBAHMEY,
«CUenNeHHOEe HACNCAOBAHUE TPU3HAKOB y APO30(IIIBY, «I CHETHKA MMoyay,



«Kapnorun uenosexka», «Kapwmotun apozodumsy, «KapuoTun nNTHIED,
«MHOXECTBECHHBIH aaenusm», « B3auMoaeiicTBHE TEHOBY.

OGopynoBaHue: MOAETL A JACMOHCTPALlMM 3aKOHOB  €adHO00pasus
rHOpUIOB TNEPBOTO IMMOKOJNCHHST H PACHICTUIEHHA TNPH3HAKOB, MOAEIb JUIS
JEMOHCTpALMH 3aKOHA HE3aBHCHMOIO HACICIOBAHUA TNPU3HAKOB, MOJAENL Ui
OEMOHCTPALMU CLEIJICHHOTO HACICAOBAHUSA TPWU3HAKOB, CBETOBOH MUKPOCKOIL,
MUKporpenapar: «po3odunar».

IlpakTuyeckas paGora «M3yyeHHe pe3ysbTaTOB  MOHOTHOPHUIOHOTO
CKPCIIMBAHHUA Y APO30PMIB.

IlpakTuueckas  paGora  «3ydyeHHe  pe3ynbTaroB  JUTHOPHIHOTO
CKpELMBAHUA Y APO30(UIIBD.

Tema 13. 3aKOHOMEPHOCTH H3MEHYHBOCTH

B3aumongiicTeue reHoTMna W CpeAsl NpH  (OPMHPOBaHUH (PEHOTHIA.
H3MeHYHBOCTE MpH3HAKOB. Ka4eCTBEHHBIE U KOJIUYECTBEHHBIE MPU3HAKU. BuABL
H3MEHYMBOCTH. HCHACIICACTBCHHAA M HACIICACTBCHHAA.

MonudpukauMoHHas H3MEHYHBOCTL. Pomb cpeapl B (POPMHPOBAHUH
MOOH(pHUKAIMOHHON H3MeHUMBOCTH. HopMma peakuum mpusHaka. BapuauumoHHBINH
psaa u BapuauunoHHas kpuBad (B. Horanncen). CpoiicTBa MOAM(PHUKALIMOHHOMN
H3MEHYUBOCTH.

['eHoTHNHYECKAss H3MEHYHBOCTh, CBOHCTBA NEHOTUNUYECKOH U3MEHYHUBOCTH.
Buapl reHOTHITHYECKOH U3MEHYHBOCTH: KOMOWHATUBHAS, My TALILOHHAS.

KoMOnHaTHBHAs M3MEHYMBOCTh. Meiio3 M MONOBOH TpoIecc — OCHOBA
KOMOMHATHBHOI N3MEHUHBOCTH. POb KOMOMHATUBHON U3MEHUYHMBOCTHU B CO31aHUH
FEHETHYECKOro pazHoo0pasus B Mpeaeaax OAHOTO BUAA.

MyTauuoHHass H3MEHYHMBOCTb. BHIABI MyTaUMi. TEHHBIE, XPOMOCOMHBIE,
reHoMHpie. CIOHTAHHBIC W  WHAYUMPOBAHHBIC MyTauwuu. SApcpHeie H
LUTOTIIA3MATHYECKAE MyTauud. COMATHYCCKUE W MOJIOBBIC MyTauuu. IIpuyHHBL
BOSHUKHOBEHUA MyTauui. MyTrareHel W HX BIHAHHE HA OPraHU3MEL.
3aKOHOMEPHOCTH MYTAlHOHHOIO [MpoLiecca. 3aKOH TOMOJIOTHYECKUX pPsAOB B
HacnencTBeHHON u3MeHunBocTH (H. M. Baeunos). BHesaepHas U3MEHYHMBOCTE H
HACJIeICTBEHHOCTD.

OnuceHemura U SNUCCHOMUKA, pPOIb SNUSCHEMUYECKUX (Dakmopoé 6
HACACO08UAHUN U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 V OPSAHUZMOG.

JeMoHCTpanun

Ioptpetsr: ['. ne ®pus, B. Moranucen, H. Y. Basunos.

Tabmuupl ®  cxeMbl: «Buapl H3MEHUHBOCTH», «MoandukaupoHHas
H3MEHYHUBOCTEY, «KomOuHaTuBHag H3MCHUYHUBOCTHY, «Mero3»,
«OnnoaoTBOpeHHeY, «I eHeTHYECKHEe 3a00IeBaHus YCIOBEKa», « BHAB MyTaLMiiy.



ObopynoBaHue: KHBBIE H repOapHBIE 3K3EMIUIAPH KOMHATHBIX PACTEHHH,
pUCYHKH ((oTorpadun) >KHUBOTHBIX ¢ Pa3IHYHBIMH BUAAMH H3MEHYUBOCTH.

JlaGoparopnast padoTa «Hccnenosanue 3aKOHOMEPHOCTEH
MOAU(DUKAIMOHHONH W3MEHYHBOCTH. [loCTpoeHHME BapWALMOHHOTO pAAa H
BApUALIMOHHON KPHBOI».

IlpakTuueckas pabdora «Myrtauunm vy  Apo30odunel  (HA TOTOBBIX
MHUKpOTpenaparax )».

Tema 14, 'eHeTHKA Ye10BeKA

Kapuorun 4emnoBeka. MexxayHapoaHas MpPOrpaMma HMCCICOOBAHWA T€HOMA
gyenopeka.  MeToapl  M3YyYEHHMA TEHETHKM  YEJIOBEKA:  TeHEAIOTHYECKHIA,
OJIM3HELOBHIH, [IUTOrCHETHUYECKHIA, MOMYJIAIMOHHO-CTATHCTHYECKHUH,
MOJIEKYJIAPHO-TEHETUUECKUH, CoBpeMeHHOE ONpencacHne FEHOTHIIA:
MOJTHOMCHOMHOE CEKBEHHUPOBAHUE, T€HOTHIHPOBAHHE, B TOM YHUCE C MOMOILBED
[T [P-ananu3a. HacneacteeHHBIe 3a00J1€BaHUS YENIOBEKA. [ €HHBIE H XPOMOCOMHBIE
Oonie3HH YeNMOBEKAa. bBONE3HH ¢ HACNEACTBEHHON MMPEeApaconoKEHHOCTHIO.
3HAYCHHE MEANUMHCKON I'CHETUKH B NPCAOTBPALICHUH U JICYCHHH TCHETHYECKUX
3a0oneBaHuil YemoBeKa. MeEAUKO-TEHETHUECKOES KOHCYIbTUPOBaHHE. CTBOJIOBBHIC
KIeTKU. [IOHATHE «TEHETHUYECKOrO TPy3ay. DTHUECKUE aCTEKTHl HCCICAOBAHUH B
00J1acTH PeAAKTUPOBAHUA FCHOMA H CTBOJIOBBIX KJIIETOK.

[eHeTndeckue (HaKTOpbl MOBBHIICHHONH YYBCTBHTENBHOCTH YENOBEKA K
(U3MUECKOMY H XUMHUYECKOMY 3arpsA3HEHUIO OKpyKaronieh cpensl. I'eHeTHUeCcKas
MPEAPACIONIOKEHHOCTD YETOBEKA K MATOIOTHSIM.

Jdemoncrpauun

TaOmuupl u cxemsl: «Kapuotun 4enobeka», «MeToabl U3y4€HUS TCHETUKH
yenoBekay, «I eHeTnueckue 3a00JIeBaHU YEIIOBEKA.

IlpakTHyeckan padora «COCTaBICHHE H AHATIH3 POIOCIOBHON.

Tema 15, Cenexuus OpraHu3mMoB

JomecTuKauud H CENeKUHA. 3apOXKACHUE CENCKUMH MW JOMECTHUKALWH.
Yuenne H. M. Baeunosa o LleHTpaXx MNPOHCXOXKIACHHA W MHOT0O00pasus
KYJIETYPHBIX PacTeHUH. PoJIb CENEKUUH B CO3JAHUM COPTOB PACTCHUH M MOPOA
XKMBOTHBIX. COpT, MOpoJda, IUTaMM. 3aKOH TIOMOJOTHYECKHX PsIfoB B
HacnenacTBeHHoM u3MeHunBoctH H. WM. BasunoBa, ero 3HaueHue i
CENCKLIMOHHOI paboTHI.

Metoapl cenekuMoHHON padoThl. MCKyccTBeHHBIH OTOOpP: MAcCOBBIH M
HHAUBUYAJIBHBIA.  JTankl  KOMOMHAUMOHHON  cenekuun.  HMcneitanue
MPOM3BOAMTENECH 1O MOTOMCTBY. OTGOpP MO TEHOTUNY ¢ MOMOLIBI0 OLICHKH
¢deHOTHIIA MOTOMCTBA ¥ OTOOP MO reHOTUIY ¢ MOMOMIBI0 aHamm3a JHK.

WMCKyCCTBEHHBIH  MyTareHe3 Kak  METOoH — CENCKUMOHHOH  paloThl
PapuaurOHHBIN M XUMHAYECKAN MYTAareHe3 KaKk HCTOYHUK MyTalHi Y KYJIBTYPHBIX



¢opMm opraHu3MoB. Hcnonp30BaHHE TE€HOMHOTO PEIAKTUPOBAHHA U METOJOB
pexomOuHanTHBIX JIHK 1514 nony4yeHus HCXOAHOro MaTepuana s CENeKIMH.

[lonyuyenue TIOJIUIUIONIOB. BHyTpHBHIOBas rudpuau3anus.
bnu3kOpOACTBEHHOE  CKpEIMBaHME, WnM  MHOpuauHr.  HepoacTeeHHoe
CKpellUBAaHUe, MIH ayTOpuaMHr. I'eTepo3uc U ero mpuyuuHel. Hcmone3opanue
rereposuca B cenekuuu. OtpanénHas ruOpuamzanua. Ilpeoponenne Oecroaus
MEKBUAOBBIX THOPUAOB. JJOCTKEHNA CENEKLMUA PACTCHHUN U KHBOTHBIX. « 3€1EHAS
PeCOTIOYUA».

CoxpaHeHne W U3YUYCHHE TCHETHYECKUX PECYPCOB KYJIBTYPHBIX PACTCHWI U
UX [JAKAX POOWYeH Ui CO3JAHMA HOBBIX COPTOB M THOPHIOB
CENbCKOXO3AICTBEHHBIX  KYIBTYpP. H3yvenue, coxpaHwenue u Ynpagneuue
2EHEMUYECKUMU PeCcypramMil CeNbCKOXO3AUCIMBEHHBIX U NPOMbBICTOBBIX JHCUBOTNHbBIX
8 YenaX YAYYUEHUS CYIeCmBYVIOWUX U CO30aHUSA HOBBIX NOPOO, TUHUE U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEHUeM COBPEeMEHHBIX Memo008 HAVYHBIX UCCIe008aHU],
nepedosuIX uoetl U NePCNEKMUBHBIX MEXHONO0UH.

JeMoHCcTpanun

[Toprpetei: H. W. Basunos, 1. B. Muuypun, I'. [J. Kapneuenko, II. IL
Jlykpsuenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuupl u cxeMbl: «LIeHTPBI TPOUCXOKACHUA U MHOTOOOPAa3NA KyJIBTYPHBIX
pacTeHuii», «3aKOH TOMOJIOTHUYECKHX PAAOB B HACIEACTBCHHONU H3MEHYHBOCTUY,
«Metoapl cenekimuy, «OTAanéHHas rudpuauszanus», « MyTareHes».

JlaGoparopnas paGora «M3yueHHE COPTOB KYJIBTYPHBIX PaCTEHUH M MOPOI
JIOMALTHUX KUBOTHBIX».

JlaGopaTtopHas paGora «M3yueHne METOOB CENEKINH PACTECHUIY.

IIpakTHueckas padora «IIpuBHuBKa pacTeHUIA».

Ikekypeusi «OCHOBHBIE METOABI W AOCTHXKCHHS CCICKUMH PACTCHWH W
YKHBOTHBIX (Ha CENECKUHOHHYIO CTaHLMIO, IUIEMEHHYIO depmy,
COPTOMCIIBITATENBHBIA YYaCTOK, B TCIUIMYHOC XO34HCTBO, B J1abOpaTopHio
arpOYHUBEPCUTETA I HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTHsSI H CHHTETHYECKAasi OHOJI0THSA

OOBEKTHI, UCTIONB3YEMBIE B OHUOTEXHOJNIOTHH, — KIETOYHBIE H TKAHEBBIE
KYJIBTYPBI, MHUKPOOPTaHU3MEI, HX  XapaKTepUCTHKA. TpanuiuoHHAs
OHOTEXHONOTHA.  XJICOONMEUEHHE, MOJYYCHHE KHCIOMONOYHBIX  TNPOAYKTOB,
BUHOAeNHE. Mukpobuonoruyeckuii cuHTE3. OOBEKTH MHKPOOHONIOTHYECKUX
TexHonoruii. ITponseoacTro Oenka, aMIHOKUCIIOT M BUTAMHUHOB.

Co3panme TEXHONOTHH W MHCTPYMEHTOB LCJICHANIPABJIICHHOTO H3MEHCHUSA U
KOHCTPYHPOBAHHS TEHOMOB C LIENbIO MOJTYYSHHA OPTaHH3MOB U MX KOMIIOHECHTOB,
COIEPIKAIMX HE BCTPEHAOIMUECCA B IPUPOAE OMOCHHTETHYECKUE TYTH.



Knerounas umxeHepHsa. MeToasl KynbTyphl KIETOK U TKAHEH pacTeHUH H
*HUBOTHBIX. KpuoOGankn. Comarnueckad rudpuanzaiys M COMATHYECKHI
3MOpHoreHe3. Hcmonp30BaHHE TralUIONJOB B CENEKUUN pacTeHuil. [Tomywenue
MOHOKTOHATbHBIX aHmumet. Henonv3068anue MOHOKTIOHATbHBIX 1 ROTUKTOHUTbHBIX
anmumen 6 meouyune. HCKYCCTBEHHOE OIUIOAOTBOPEHHE. PEeKOHCTpYKIUA
AALEKIETOK U KIIOHMPOBAHWE KHBOTHBIX. MeTOA TPaHCIUIAHTALMH AACP KIETOK.
Texnonocun  0300po6aeHUA, KYAGMUBUPOBAHUA U MUKPOKIOHAALHO2O
DASMHONCEHUSA CEAbCKOXO3AUCMBEHHBIX KYAGMYP.

XpoOMOCOMHAad YU TIeHHad WHKCHEpUA. HICKYCCTBEHHBIM CHHTE3 I'€HA H
koHcTpyupoBanue pekomOuHaHTHEIX HK. Cosoanue mpanceennvix opeanusmos.
JIOCTHXKEHHS W MEPCHEKTHBBL  XPOMOCOMHOM M TE€HHOH  HMHXXCHEPHH.
DKOIOTUYECKHE U 3TUHYECCKHE NPOOIEMBI TEHHOH HHXKEHEPHM.

Menmuimackue 6norexHomoruu. [loctreHomMHas nudpopas MeaunuHa. [TP-
AUArHOCTUKA. MeTaOoNOMHBIN aHaNK3, TEHOLCHTPHYECKUH aHamu3 MpoTeoMa
YENOBEKA [UIA OLUEHKHU COCTOAHHS €ro 340pOBbA. KCHonb30BaHHE CTBOJIOBBIX
KieTok. TapretHas Ttepamus paka. 3D-OmommkeHepus Ansd  pa3paboTKu
$yHIAMEHTANBHEIX OCHOB MCIHUMHCKAX TEXHONOTHMH, CO30AHUS KOMIUIEKCHBIX
TKaHEH COYCTAHHEM TEXHOJNOTHI TpEXMEepHOTO OHOMPHMHTHHTA H ckaddonauHra
IUTA PELIECHUA 3a0a4 [IEPCOHATU3HPOBAHHON MEAULIUHBL

Co3aHie BEKTOPHBIX BAaKIMH C LENBI0 00€CHEUeHHs KOMOMHHPOBAHHOM
3ammthl OoT Bo3Oyauteneii OPBU, ycTaHOBNEHHE MOJEKYIAPHBIX MEXaHH3MOB
¢yHkimonnpopanns PHK-coaepskamiux BUPYCOB, BBI3BIBAKOMIMX 0CO00 OMACHBIC
3a00JI€BaHHS YEIOBEKA U SKHBOTHBIX.

Hdemoncrpauun

Tabmuue! u cxembl: «Mcnonp30BaHHE MAKPOOPTAaHU3MOB B IIPOMBILIIICHHOM
IPOU3BOACTBE», «KneTouHas HHKEHEPHUSY, «] eHHAd HHKEHEPUA».

JlaGoparopnasi padota «M3yueHne 0ObeKTOB OHOTEXHOIOTHI.

IIpakTHueckas padora «llonyyeHne MONOYHOKUCITBIX TPOAYKTOB.

IKckypeusi «BHOTEXHONMOrMs — BakHEHIIas MNPOM3BOAUTENABHAS CUiA
COBPEMEHHOCTH (Ha OHOTEXHOIOTHYECKOE IPOHU3BO/ICTRO ).

11 KJIACC

Tema 1. 3apoxkaeHne H pa3sBHTHE 3BOJIIOIHOHHBLIX NpPeACTAB/ICHHH B
OMOJIOrHH

OpomounoHHas Teopuda Y. [apBuHa. IIpeAnoCHUIKM BO3HMKHOBEHHS
JapBuHU3MA. JKM3HE M HAyYHAd AeATeIbHOCTE Y. lapBuHA.

JABHXKYILIHE CHJIBI SBONOLMH BUAOB MO Y. JlapBuHY (BEICOKAs HHTCHCUBHOCTD
pPa3MHOKEHUS  OpPraHU3MOB, HACICACTBECHHAd M3MEHUMBOCTH, Oopbla 3a
CYILECTBOBAHHE, €CTECTBEHHBIN H HCKYCCTBEHHBIH 0TOOP).



Odopmnenne cuHTeTHYeckol Teopun 3pomonuu (CTD). HeilitpaneHas
Teopus  3BoMONHH. COBpPEMEHHAs  3BOJIFOLIMOHHAs  OHONOTHA.  3HAYEHHE
3BOJTIOLIMOHHON T€OPUH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOH KapPTUHBL MUPA.

JdeMoHcTpauun

Ioptpetsr: Apucrorens, K. JIunneii, XK. b. Jlamapk, 3. XK. Cenr-HUnep, K.
Kioeee, U. Hapeun, C. C. Yerepukos, W. W. [lImaneraysen, k. Xonaein, . K.
benges.

Tabmuubpl u cxembl. «Cucrema sxkuBod npupoasl (no K. JlunHElo ),
«JlectHnua oxuBHIX cymectB (mo Jlamapky)», «MexanusMm (GopMupoBaHUA
NpUCTIOCOONEHU y pacTeHui W KUBOTHBEIX (1o Jlamapky)», «Kapra-cxema
mapuipyta nyremecteus Y. Jlappuna», «Haxonku Y. Tapeuna», «@opMel GOpeOLL
3a cyumecteoBaHue», «[lopoabl ronyOeit», «MHOrooOpasue KyabTYpHBIX (OpM
KamycTel», «[Jopoabl JOMAIHUX KHBOTHBIX», «CXeMa 00pa3oBaHUs HOBBIX BUJIOB
(mo Y. JlapeuHy)», «CXeéMa COOTHOIIEHHSA JBIKYIIUX CHJI 3BOJIOLHHY,
«OCHOBHBIE TIONIOKEHHS CHHTETHYECCKON TEOPUH IBOTIOLIMI.

Tema 2. MHKPO3BOIIONHSA H €€ Pe3yJbTAThI

[TomynsAus Kak IeMEHTapHas eAUHNLNA 3BOMouun. COBPEMEHHBIE METOIb]
OLECHKN TEHECTHYCCKOTrO Pa3sHooOpa3us M CTPYKTYypbl monyisauuil. M3MeHenue
reHoponaa monylnAUuMH Kak 3JIEMEHTApPHOE 3BOMIOLMOHHOE SABJICHWE. 3aKOH
reHeTu4ecKoro papHoBecHus /Lx. Xapau, B. BaiinGepra.

OneMeHTapHBe (AKTOphHl (ABWXKYLME CHIBI) HBOMIOLHMH. MyTalloHHBIH
nponecc. KomOuHaruBHad u3MEHYHMBOCTH. [lpeiip TeHOB — chnydaiiHeie
HCHANpAaBJICHHBIC H3MEHEHUs YacTOT aieniell B momynamusax.  O¢dekt
OCHOBaTeNs. Ogexm Oymuiiounoco 2opaviwikd. CHUMCEHUE SeHEMUYECKO20
pasHoobpasus: npudunut u cieocmeus. Ilpossnenue s¢pdpexma Opetipa 2enos 6
boreutux  u  maieix  ponyaayusax.  Mwurpauudn.  M3onsumd  MOIMYJIALHNA:
reorpadmyeckas (MPOCTPAHCTBEHHAA ), OHONIOTHYECKas (PENPOIYKTHUBHAS ).

EctectBennblii orbop — HampaBndAtommii ¢dakrop sBomouud. DPopMbl
€CTECTBEHHOT0  O0TOOpa:  ABWKYIIMH, CcTaOMIM3HPYIOWMI, pa3pbIBalOLIuMii
(maspyntusHbiii). Tlonoeoit 0T00p. BO3HUKHOBEHHE M 3BOJIFOLUS COLMAIBHOIO
MOBEECHUS JKUBOTHBIX.

[TpucnocoONeHHOCTE  OPraHU3MOB  KaK  Pe3yJabTaT  MHUKPOIBOJIOLUH,
BO3HUKHOBCHHE  MPUCTIOCOONICHWIE Yy OpraHu3MoB.  ApoMOpdo3bl U
uanoaganTauun. [IpuMepsl NMPUCIOCOONEHUA Y OPTraHH3MOB. MOP(OIOTHUYECKHUE,
¢uzHonorHuecKkne,  OHOXUMHYECKHE,  TOBeAcHUYeCkHe.  OTHOCHTENBHOCTH
IPUCTIOCOOIEHHOCTH OPTAHU3MOB.

Bua, ero kpuTepuMm H CIPyKTypa. BumooOpa3zoBaHme Kak pe3ynbTat
MuKposBomouun. M3omauus — kimo4yeBoi ¢aktop BuaocoOpazoBanms. [lytm u
crocoOsl BUI000pa30BaHHUs: ATTOTIATPHYICCKOE (reorpaduueckoe),



CUMIATPUYECKOE  (SKOJOrHYECKOE),  «MTHOBEHHOE»  (MOJHILIONU3aLu,
ruGpuausanus). JJIMTeIpHOCTE IBOMIOLIMOHHBIX NTPOLIECCOB.

MexaHu3Mel (POPpMHPOBAHHA OHOIOTHUYECKOTO pasHOO0pasus.

Pone »BOmMOIMOHHONH OHONOrud B pa3spadoTke HAyYHBIX METOJOB
COXpaHeHus 0HopasHo00pasua. MUKPOIBOMIOLHS U KO3BOIOIMS MAPAa3UTOB U HX
x035¢B. MexaHn3mMel GOPMUPOBAHUA YCTOHYHMBOCTH K AHTHOMOTHKAM M CIIOCOOBI
OOpBEOLI ¢ HEH.

JdeMoHCTpanun

[Toprpetel: C. C. YeTBepukop, 2. Maiip.

Tabmuupl u cxeMmbl: «MyTanHOHHAsA M3MEHUYMBOCTEY, «llomymsauuoHHas
CTPYKTypa BUAa», «CxeMa MposABICHHA 3aKkoHA Xapau—BaiiHOepra», «/[BrKyinue
CHJBL 3BOJIFOLMMY», «DKOJOrMYecKas W30JALMA NONyNaluil ceBaHCKOH (openn»,
«[eorpapuueckas HM30MANMA  JUCTBEHHHUIBI CHOMPCKOH W JIMCTBEHHHIIBL
naypckoiy, «[TomynsamuOHHBIE BOMHBI YHCICHHOCTH XUIIHUKOB U KEPTBY», «CxeMa
OCHCTBHS €CTECTBEHHOTO oTOopay, «®DopMbl OOppOB 3a CYLICCTBOBAHHEY,
«HUapycTpraNibHBIA METannu3My, «KUBBIE HCKOMAEMBIE), «]IOKpOBUTENLCTBEHHAS
OKpacka YKHBOTHBIX», «[Ipenynpexparomas OKpacka YKUBOTHBIX»,
«DU3NONOTHYECKUE aganTauun», «lIpucnocoOieHHoCTh OpraHu3MoB U €é
OTHOCUTENIBHOCTEY, «Kputepun Buaa», «Buabl-aBoiHUKW», «CTPyKTypa BHAA B
npupoae», «CnocoOsl BHAOOOpazoBaHusA», «['eorpaduueckoe BHIOOOpa3OBaHHE
TPEX BHAOB JIAHABIIEH», «IKOJOTHYECKOe BHI0O0OPA30BAHHE BHAOB CHHUIL,
«[Tomumuounael pacTenuil», «KanycTHo-peneunslii rubpuny.

O0opyaopaHue: repOdapuu pacTeHUIl, KOJUICKIIMH HACEKOMBIX, Uydena NTUll U
3Bepeil ¢ NMpUMEpaMH pPas/IMYHBIX MPHCIOCOONEHHUI, 4yuyena NTHIl M 3Bepeit
pPa3HBIX BHMOOB, repbapum pacTeHMit OJNM3KHX BHAOB, 00pa30BaBILHXCS
Pa3MUYHBIMH CIIOCOOAMHU.

JlaGopaTopnast padora «BBIABICHME M3MEHUHBOCTH y 0C00eH OgHOro
BAAQ.

JlaGopatopnas  palGora  «[IpucmocoOneHuss  OpraHU3MOB M HX
OTHOCUTENBHAS LENECOOOPa3HOCTHY.

JlaGoparopnas pabora «CpaBHEHHE BHAOB MO MOPPOTOrHUECKOMY
KPUTEPHEOY.

Tema 3. Makpo3BoJiounsi H €€ pe3yjbTaThl

Metogel M3y4YeHMS Makpo3BONOUMH. IlameoHTOnorndeckue MeETOABI
H3y4eHUs oHomouuu. IlepexoaHeie (GOpMBI M (DHIOTCHETHYECKHE  PAJBI
OpPraHU3MOB.

Buoreorpagpuyeckue METOAB H3Y4YCHHMS 3BOMOUMHU. CpaBHEHHE (UIOPHL H
¢dayHEI MaT€pHKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emun. Buabl-
SHACMMKH H PEJIUKTHI.



OMOPHONIOrHYECKHE U CPABHUTENLHO-MOPPONIOTHYESCKHE METOABI M3YUYEHHS
3BOIONMU. ['€HETHUECKHE MEXAHHM3MBI HBOJIOIHM OHTOIEHE3a U MOABJICHUA
3BOJIIOLMOHHBIX  HOBIIECTB. [OMOJIOTMYHBIE ¥ aHAJIOTHYHBIE  OpraHbl.
PynumentapHele  opraHel M araBuU3MBL.  MOJEKYIIAPHO-TE€HETHUECKHE,
OMOXUMMYECKHE W MAT€MaTHUYECKHE  METOABl  M3YYEHHS  DBOJIFOLIMU.
I'omoniornuneie reHbl. COBPEMEHHBIE METOABI TOCTPOCHHA (PUIOrCHETHYECCKUX
IOCPEBBEB.

XPOMOCOMHBIC MYTALIMK U SBOJIIOLUA TEHOMOB.

OO01pe 3aKOHOMEPHOCTH (TPAaBHJIA) 3BOMIOUHM. [Ipunyun cimerst QyHkyuil.
HeoGpatuMoCcTh 3BOMIOLMH. AJAanTHUBHAs paauauuia. HepaBHOMEPHOCTH TEMIIOB
3BOJIIOLHH.

JdemoncTpauun

Ioptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mromnep, 3. ['ekkens.

Tabmuuel H cxXeMbl: «PHIOTEHETUYECKHIA pAA JIOWIAAW», «APXEONTEPHKCY,
«3Bepo3yOnie  smepel»y, — «Creroueaner»,  «PuHModuTey,  «CeMEHHBIC
manopoTHUKW», «buorcorpapuyueckue 30HBI 3emim», «Jlpeiid) KOHTHHEHTOBY,
«Penukte», «HawaneHele cragud >MOPHOHATBHOIO PAa3BUTHA TO3BOHOYHBIX
KHUBOTHBIX», «['OMOJOrHYHBIE W AHAIOTHYHBIC OpPraHel», «PyIUMEHTHI»,
«ATaBH3MBI», «XpPOMOCOMHBIC HAOOpHI dYeNIOBEKA M IIMMIIaH3¢», «[JIaBHEBIE
HAIMPaBIECHUSA 3BOTIOLHMNY, «O011e 3aKOHOMEPHOCTH SBOJIOLIHNY.

OO0opyaoBaHHNe. KOJUICKLMH, TepOapuu, MYyJs>KHM HCKOMAEMBIX OCTAaTKOB
OpPraHH3MOB, MYJISDKH TOMOJOTHYHBIX, AHAJIOTHYHBIX, PYAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. [IponcxoxaeHue U pa3BHTHE )KH3HH HA 3eMJie

Hayynple ruUmoTe3sl NPONUCXOXKICHHUS SKU3HH Ha 3emiie. AOHMOreHe3 H
nmancnepmud. JloHay4HbIC TPEACTABICHUS O 3aPOKACHUM SKU3HU (KPCALMOHU3M ).
I'unore3a NOCTOAHHOrO CAMO3APOXKACHUA SKU3HH U €€ OMPOBEP)KEHUE onbiTaMu D.
Penu, JI. Cnannanuanu, JI. [1actepa. [IponcxoxaeHue ;KU3HH H acTpOONONIOTHA.

OCHOBHEIE 3TN HEOPraHHu4eCKOM 3BOJIFOLUH. [InanerapHas
(reonoruveckas) 3BOMIONMA. XHUMHYECKAss H3BONKOLUMA. AOHOTCHHBIH CHHTE3
OpPraHHYEeCKUX BeEIIECTB U3 HeopraHudeckux. Oneit C. Mumnepa u I'. HOpu.
OO0pazoBaHne mnoOMMMEPOB M3 MOHOMepoB. KoaueppatHas rumotesa A. .
OmnapuHa, runotesa nepruYHOro OyneoHa k. XonaeiiHa, reHeTH4YecKad runoTesa
I Ménnepa. Pubosumbl (T. Yex) u rumoresa «mupa PHK» VY. TI'mibepra.
dopmuporaHne MeMOpaH U BOBHUKHOBEHHUE MPOTOKIETKH.

Hcropua 3eMnn M METOABl €& u3y4YeHHs. VMCKomaeMble OpPraHHYECKHe
octarki. I'eoxpoHonoruss H €& wmeroapl. OTHOCHTENbHAA M abCOMIOTHAS
r€OXpPOHONOTHA. I €OXPOHONOrHYECKAas WKAIA: 30HBI, 3Pbl, IEPHOIBL, STIOXH.



HavaneHble 3Tanel OpraHuveckoii sBomonuu. [logBneHHe U 3BOMIOLMA
MEPBBIX KAETOK. IBOJIOUUSA MeTa0onu3ma. BO3ZHUKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHBIE MHUKPOOHBIE OHOMNEHKN KaK aHAJIOr MEPBBIX HA 3eMIie COOOIIECTB,
Crpomaronutsl. [TpokapuoTH U 3YKapHOTHL.

[TpOHCXOXKACHHE IYKAPHOT (CUMOUOTEHES). DBOMIOIHOHHOE MPOUCXOKICHUE
BUPYCOB. IIpOHCXO)KOECHWE MHOTOKJICTOYHBIX OpPraHu3MoB. BO3HHKHOBEHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPraHu3MOB.

OCHOBHBIC 3Tamnbl 3BOJIIOLUMH BBICHIHMX pacTeHWil. OCHOBHBIC apoMOpP(hO3bI
pacTteHmii. Brixon pacteHuii Ha cymy. IlodBieHHE CHOPOBBIX PpACTEHHH U
3aBocBaHHE WMH cymu. CeMeHHble pacTeHus. [IpOMCXOXKACHHUE LBETKOBBIX
pacTeHMIA.

OCHOBHBIE 3Tambl BOMIOLHMU KHUBOTHOrO MHpa. OCHOBHBIE apoMOpQo3bl
XUBOTHBIX. BeHackas ¢ayHa. KemMOpuHCKUii B3pBIB — MOSIBICHHE COBPEMEHHBIX
TUNOB. [IepBbie XOpAOBHIE KUBOTHBIE. JKHU3HB B BOAE. DBOJIFOLMS MO3BOHOYHBIX.
ITpoucxoknenue ampubnii u pentunmii. [IpoucxoxaeHne MICKOMUTAOMMX U
nrul. [lpuHiun KmodyeBoro apomopdosza. OcBocHHe O€CMO3BOHOYHBIMM |
O3BOHOYHBIMY JKUBOTHBIMH CYLLH.

PazputHe W3HW Ha 3emiie MO 3paM H TEPHOJAM: apxeif, MpoTepo3of,
Majico30i, Me3030#, KaiHo30i. OOmWad xapakTepuCTHKa KJIMMara H
reoJIOTHYECKUX MpoueccoB. IlosBIeHHEe M paclBET XapakTEPHBIX OpPraHH3MOB.
YrneoOpa3oBaHHE: €r0 YCIOBUA M BJIMSIHUE HA ra30BbIil COCTaB aTMOC(EPHL.

MaccoBbie BEIMUPAHHS — 3KOJIOTHYECKUE KPU3HUCH NPONUTOro. IIpHYMHEl U
CIICACTBHA MAacCOBBIX BBIMHpAHUH. COBPEMEHHBIH 3KOJOTHYECKUH KpH3HC, €r0
ocoOenHocTH. [Tpobnema coxpaHeHHs OHopasHOOOpasud Ha 3eMIte.

CoBpeMeHHad cucTeMa OPraHudeckoro mupa. IIpHHOMINEL KinacchpuKanm
oprann3mMoB. OCHOBHBIC CHCTEMAaTHYECKUE TPYTINBI OPraHU3MOB.

JeMoHCTpanun

[Toprpetsr: ®. Pean, JI. Cnamnanuaunn, JI. [acrep, 1. U. Meunnxos, A. W
Omnapun, Ix. Xonneiiy, I'. Mémnep, C. Mumnep, . I0pu.

Tabmuue! n cxemsl: «Cxema onbita . Pemn», «Cxema oneita JI. ITactepa mo
H3YYEHHIO CaMO3apOKAcHUs Xu3HW», «Cxema oneita C. Mumnepa, I'. FOpu»,
«3Tanel  HEOPTAaHMYECKOH  3BOMIONMHY»,  «[€OXpOHOMOrMYecKas  LIKajay,
«HavanbHele 3Tanbl OpraHUYEckoil 3BOMIOIMKY, «CxeMa 00pa3oBaHUs >YKapHOT
nyTéM cuMmOuorenesa», «CuHcreMa JKHBOH mnpupoap», «CTpoeHHE BHpPyCay,
«ApoMop¢osel  pacteHui», «PuHHOPUTEY, «OAHOKNETOYHBIE BOAOPOCIHY,
«MHOTOKJIETOYHBIE BOAOpOCn», «Mxu», «IIamopoTHHKH», «I ONOCEMEHHEIE
pacTeHus», «OpraHbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTHA JKHBOTHOIO
MHupa», «ApoMopdo3bl KMBOTHBIX», «lIpocteiimme», «KHIICUYHOMOJIOCTHBIEY,
«IInockune YEPBUY, «YNEHUCTOHOTHUEY, «PEBIOEI?, «3eMHOBOIHBICY,



«[Ipecmeikaronmmecsy, «[Itumel»y, «Mnekonutarome», «Pa3sBHTHE S>KU3HM B
apxeickoil ape», «Pa3BUTHE *KH3HU B MPOTEPO30HCKOM 3pe», «PasBUTHE KU3HH B
MaJIe030MCKOM 3pe», «PazBUTHE KU3HU B ME3030HCKOI 3pe», «PasBUTHE KU3HH B
KaifHO30MCKOM 3pe», « COBpEMEHHAA CUCTEMA OPraHUYECKOrO MUPay.

OGopynoBaHue: repOapud pacTeHMH Ppa3NHUHBIX OTAENOB, KOJUICKIUH
HACEKOMBIX, BIQKHBIC NIPENAPATHl )KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUIEKLIHH
UTJIOKOJKMX, CKENETH IO3BOHOYHBIX JKMBOTHBIX, Yy4Yelia MNTHL, U 3BEPEW,
KOJUICKLUMH OKAMEHENOCTEH, MMONE3HBIX MCKONAEMBIX, MYJIDKH OPraHu4eCKuX
OCTaTKOB OPraHU3MOB.

BupryanoHas  gaGoparopHas paGora «MogenupoBaHHE — OMBITOB
Munnepa—IOpu no uzyueHno aOHOr€HHOTO CUHTE3a OPraHMYECKUX COSNUHEHUH B
MEePBUYHOI aTMOChepe».

JlagopaTopnasa paGora «M3yueHue M ONHCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPraHU3MOB).

IlpakTuyeckan pabora «l3ydeHue OCOOCHHOCTEH CTPOCHHUA pPaCTEHHU
Pa3sHBIX OTAETIOBY.

IlpakTHyeckas padora «3ydyeHue 0COOCHHOCTEH CTPOCHHSA TMO3BOHOYHBIX
JKUBOTHBIX».

Tema 5. IIpoHcxo:kaeHHe Ye/I0BEKa — AHTPOINOreHe3

Paznensl 1 3a1a4d aHTPONONOrHH. MeTo bl AaHTPOTIOIOTUH.

CTaHOBJIEHHE MPEACTABJICHUI O TMPOUCXOXKACHHU 4YeNIOBeKa. PenurnosHeie
BO33peHH. COBPEMEHHBIC HAYYHBIE TEOPUH.

CXOZICTBO YENOBEKA ¢ JKUBOTHBIMH, CHCTEMATHYECKOE MOIOKEHUE YETIOBEKA.
CBunerenscTBa  CXOACTBA  YENOBEKA ¢ JKHBOTHBIMH.  CPaBHUTENIBHO-
MOP(OTOrHYECKHE, IMOPHOJIOTHYECKHE, (n3H0IOr0-OMOXHUMHUIECKUE,
noBeAeHYecKre. OTINYMs YENOBEKa OT KUBOTHBIX. [IpAMOXOKAECHHE U KOMILIEKC
CBA3AHHBIX ¢ HUM TPHU3HAKOB. Pa3BUTHE NOJIOBHOIO MO3Ta H BTOPOH CHIHAIBHOM
CHCTEMEI.

JIBuxymue cunbl ((pakTopel) aHTpOTOreHe3a: OHONOTHYECKHE, COLMANIBHBIE,
CooTHoIEeHNE OHONOTUYECKUX U COLMAIBHEIX (PAKTOPOB B aHTPOTIOTEHE3E.

OCHOBHBIE CTaJMU AHTPOMOTEHE3a. PaHHHE YeNoBekoOOpasHble 00€3bSHBI
(POKOHCYJIBI) U PAHHUE TIOHTHIBI — OOIINE MPEIKH Y€NOBEKOOOPa3HBIX 00€3bIH 1
MIOACH. ABCTPAIONUTEKU — ABYHOTUE MpPEAKH JIoAeH. UYenoBek yMenslil, nepBuie
U3rOTOBJICHUA OPYIHHA TpyAa. YenoBeK NPAMOXOAAIINNA U MEPBBIA BBIXOA JIOACH
3a mpenensl  Adpuku. Yenosex reiiaensOeprckuii  — ofmwmi  mpenok
HEAHACPTATBCKOTO YEIIOBEKA M YEJIOBEKA Pa3yMHOr0. UelloBEK HEaHOECPTAIIBCKHIA
KaK BHJ JIFOACH XOJOAHOrO KiauMara. YenoBeK pa3yMHBIAH COBPEMEHHOTO THIIA,
OCHUCOBCKHI YENOBEK, OCBOCHHE KOHTHHEHTOB 3a MmpenciaMu  AQpUKH.
ITanmeoreHeTHKa ¥ MaNeOreHOMHUKA.



DBOMIOLUS COBPEMEHHOIO 4enoBeka. ECTecTBeHHBINH OTOOp B MOMyJALUsAX
4yenoBeka. MyTalMoHHBIN npoliece U momuMopdusM. [TonynsamHOHHBIE BOJHBI,
apeii reHoB, Murpaus U «3PQPEKT OCHOBATENS» B MOMYJALMAX COBPEMEHHOIO
YENOBEKA.

Yenoseuyeckue pacel. IloHsatHe o pace. bonple pacel: €BpOIEOHIHAA
(eBpa3miickasi),  aBCTpalNO-HErpoMgHas  (PKBATOpPHANBHAs),  MOHIOJIOMAHAS
(a3marcko-aMepHKaHcKad). BpemMs M myTH paccelieHHs 4YEIOBEKA MO IUIAHETE.
EmuHcTBO  9enmoBedyeckHX pac. HaydHas — HECOCTOATENBHOCTH — pacH3Ma.
ITprcmocOONEHHOCT YEJIOBEKA K PAa3HBIM  YCIIOBUAM OKPYJKAKOLIEH CPEabl.
Bnusaue reorpaduyeckoit cpeapl H  gpeida reHoB HAa  MOPGOIOruio u
(U3HOIOTHEO YESIOBEKA.

MexauCIMIUTHHApHBIE  METOAB B (usMyeckoii  (OHOTOrHUYECKONR)
AQHTPOTIONIOTHH.  OJBOJIFOLIMOHHAS ~ QHTPOMOJOTHS M NaJCOaHTPOTNOIOrHS
YENOBCYECCKUX MOMyNAluii. BUOCOIMATBHBIE UCCNENOBAHUS MPHPOJLI YENIOBEKA.
Hccneaopanne KOOBOMOUNH OHOTOTHYECKOro U COLMANIBHOTO B YETTOBEKE.

JeMoHCcTpanun

[Toprpetsr: Y. Japeun, JI. JIuku, A. A. Porunckuii, M. M. I'epacuMoB.

Tabmuupl 1 cxeMbl: «MeTOABl AHTPOMOJIOTUIY, «]I OJIOBHOIH MO3I YETOBEKAY,
«YenoexkooOpazHeie 00€3biHBY, «CKEIEeT YCIOBEKA M CKENeT MMIMMIIaH3e»,
«PyIUMEHTEI H aTaBU3MBL», «J[BIDKYIIUE CHIIBL AHTPOIIOTEHE3a», « IBOTIOLIHOHHOE
IpPEeBO  YENOBEKa», «ABCTpaTomuTeK», «Uemoeex  yMmenwlii», «Uenosek
MPAMOXOAAMMID), « [IeHHCOBCKHI YenoBek» «Heannepransiby, « KpoOMaHBOHIIED,
«[IpenxH yemoBekay, « ITAIb] 3BOJIOLHHY YEJIOBEKA», «Packl YyeIoBekay.

O0opynoBaHHe: MYJSDKH  OKAMEHETOCTEH, [MPEeAMETOB  MATepHANBHOIM
KyJbTYpHl MPEOKOB dYeNiOBeKa, penpoaykuuu (¢dotorpadpun) KapTHH C
MUQPOJIOTHICCKUMH W OMONICHCKHMM CIOKETAMHM ITPOUCXOKACHHSA YENOBEKa,
dororpadun HaXOAOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEIIET YECIOBEKA, MOJEIIb
gyepena dYenoBeKa M yepena IWIUMITAH3€, MO KHCTH YENOBEKA W KHCTH
[IHMIAH3€, MOJENH TOPCA IMIPEAKOB YEJIOBEKA.

JlaGopaTopnasa padora «HM3yueHue OCOOCHHOCTEN CTPOCHUs CKEleTa
YENOBEKA, CBA3AHHBIX C MPAMOXOXKICHUEM,

IMpakTuyeckan padora «3yucHue 3KOTOrHICCKIX afanTalui YETOBEKAY .

TemMa 6. DK0J0OrHs — HAYKA O B3aHMOOTHOIICHHSIX OPraHH3MOB H
HA/IOPraHU3MEHHbIX CHCTEM ¢ OKPY:KaKlel cpeaoii

3apokaeHNE M pa3BUTHE 3KOJOrHH B Tpyaax A. I'ymOoneara, K. @. Pynee,
H. A. Cesepuona, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl n 3agaun
5K0N0THH. CBSA3b SKOIOTUHU ¢ APYTUMH HAYKaMHU.



Meroasl sxomorun. [lonepble HAOMFOACHHSA. DKCIIEPHUMEHTHL B 3KOJOTHH:
MpUPOAHBIE M JaloparopHele. MonaenupoBaHHE B 3KOJIOTMH. MOHUTOpPHHT
OKPY>Kalolel Cpe/bl: JIOKANBHBIH, PETHOHANIBHBIA U MIOOATBHBIIA,

3HAUEHNE DKONOTMYECKHX 3HAHW S UYE€NOBeKAa.  IKOJIOTHYECKOE
MHPOBO33PEHHE KaK OCHOBA CBs3€H 4eloBe4ecTBa ¢ NMpupoaoi. dopMHpoBaHHE
3KOJIOTHYECKON KYJIBTYPBL U SKOJIOTUYECKOH TPAMOTHOCTH HACEJICHUS.

JdeMoHCTpanun

[Toprpeter: A. I'ymGonear, K. ®@. Pynee, H. A. Cesepuos, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmauel u cxemel: «Pasgenel skonorum», «Metogel skonorun», «Cxema
MOHHTOPHHIa OKPY>KAKMICH Cpeb».

JlaGopaTropnas  paGota «H3yueHHe  METOAOB  3KOJIOTUYECKHUX
HCCIJIEI0OBAHHIY .

Tema 7. Opranu3msbl U Cpega OOUTAHHA

DKonoruyeckue (GakToOphl ¥ 3aKOHOMEPHOCTH HX AeticTBuA. Knaccudukaums
SKOJIOTHYECKUX (pakTOpOB: abHOTHUYECKHE, OHOTHYECKIE, AHTPOMOTeHHBIe. O01ie
3aKOHOMEPHOCTH ACHCTBHA 3KoMoTHYeckux (aktopo. [Ipapuno muaumyma (K.
npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOHOHTHBIE M CTCHOOMOHTHEIC
OpPraHHU3MEI.

Abnornueckue (Qaktopbl. CBET kak 3Kosornyeckuil (axrop. JlelicTeue
Pa3HBIX YYaCTKOB COJIHEYHOTO CHEKTPAa HA OPraHHU3MBl. DKOJOTHYECKHE [PYMIEL
pacTeHHii M >KUBOTHBIX MO OTHOLICHHIO K ¢BeTy. CHUrHanbHad poJib CBETA.
doTonepuoau3M.

Temneparypa kak 3komoruueckuii (aktop. JlelicTBue TeMmmeparypel Ha
opranu3Mbl. [IOHKHIOTEpPMHBIE W TOMOWOTEPMHBIE OPraHWU3MBL. DBPUTEPMHBIE H
CTEHOTEPMHBIC OPTaHU3MBEI.

BraxHocTs Kak 3Komormdeckuii ¢akrop. IlpucnocobineHus pacTeHuii K
noagepkaHuio BogHoro Gananca. Knaccudukauus pacTeHuil MO OTHOIICHHIO K
Boae. [IpucrnocoOneHus KUBOTHBIX K U3MEHEHHK) BOJHOTO PEXUMA.

Cpensl 00MTaHUS OPraHU3MOB. BOJHAs, HA3EMHO-BO3AYIIHAS, MOYBEHHAS,
rIyOuHHAs  MOAMOYBEHHAs, BHYTPHOPraHU3MEHHasd.  DU3NKO-XHUMHYECKUE
0COOEHHOCTH CpeA OOMTaHWA OpraHu3MoB. IIpHCTIOCOONEHHS OPraHU3MOB K
YKM3HH B Pa3HbIX Cpeaax.

Buonornueckue putMbl. BHEMIHHE W BHYTPEHHHE PUTMBL. CyTOYHBIE H
rOAUYHBIE PUTMBI. TIpUCTIOCOONEHHOCTE OPraHU3MOB K CE€30HHBIM H3MEHEHHIM
YCIIOBUM JKU3HH.

Auznennsle Qopmel  opranu3mMoB. IloHsTme © KM3HEHHOH (Qopme.
JKuzHeHnneie POPMBI pacTEHUN: ACPEBbA, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHE



TPaBbl, OIHOJECTHHE TpaBhl. JKU3HEHHBIE (JOPMBI SKUBOTHBIX. THIPOOHOHTHI,
reOOHOHTSI, a3pOOHOHTEL. OCOOEHHOCTH CTPOSHHS H 00pasa KH3HH.

Buotnueckne  ¢QakTopel.  Buael  OHMOTHYECKMX — B3aUMOJEHCTBHIA:
KOHKYPEHIUs, XUIITHUYECTBO, CUMOMO3 U €ro (popmbl. TTapasurusmM, koonepanus,
MYTYaJIH3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxJIeOHHUeCTBO). Hetpoduueckue
B3aUMOZCHCTBUA  (TomHueckne, (Qopudeckue, dadbpuyeckue).  3HAYECHUE
OMOTHYECKHX B3aUMOJCHCTBHH JJIA CYIIECTBOBAHHA OpPraHU3MOB B Cpeae
obutanus. [I[pUHLKI KOHKYPEHTHOIO HCKIFOUEHHS.

JdeMoHCTpanun

Tabmuuel U cXeMbl: «OKOMOTHYECKUE (PAKTOPE, «CBETOBOH CHEKTP»,
«IKONOrHYECKHE TPYIIEL )KUBOTHBIX N0 OTHOILICHHIO K CBETY», «TE€MIOKPOBHBIE
KUBOTHBIE», «XONOAHOKPOBHBIE S>KUBOTHBHIE», «DU3HOIOTHYECKHE aAanTaluy
KUBOTHBIX», «Cpeapl OOUTaHWA OpraHu3MoB», «BHONOTUYECKHE PUTMBI»,
«KuzHeHHble  QopMbl  pacTeHmit», («Ku3HeHHBIE (OPMBI  SKHBOTHBIX),
«IKOCHCTEMA IHPOKOINCTBEHHOTO Jiecay, « IKOCHCTEMA XBOMHOIO jecay, «Llenu
MUTaHUA», «XHIIHHYeCTBO», «[lapazutusm», «KoHkypenuus», «CumOuo3»,
«KoMMeHcanmm3m».

ObopyaoBanue: repbapud pacTeHH M JKHBOTHBIX, TNPHUCIOCOONCHHBIX K
BIMAHUIO PA3NIHYHBIX OKOJIOTHYECKHX (PAKTOpoB, repdapuu CBETOMIOOHBEIX,
TEHENKOONUBEIX U TEHEBBIHOC/IUBBIX PACTCHUIl, CBETONIOOMBHIC, TEHEMOOUBHIE H
TEHEBBIHOCINBBIE KOMHATHBIE PACTEHUA, repOapii U KOJUICKIMU TEIUIONOUBBIX,
3UMOCTOHKHX, MOPO30YCTOMYMBEIX PacTeHHH, Yydena NTHIL U 3Bepeid, repdapuu
pacTeHuii, OTHOCAIUXCA K rurpoguraM, kKcepoduram, Me30(puTaM, KOMHATHBIE
pacTeHNs JAHHBIX TPYIIN, KOJJIEKIMM *KUBOTHBIX, OOUTAIINX B Pa3HBIX CpeAax,
repbapud M KOJWIEKLUWH PACTCHWA HM JKUBOTHBIX, OONAajalommx 4YepTaMu
MPUCTIOCOOICHHOCTH K CE30HHBIM W3MCHEHHSAM YCJIOBHH JKU3HH, repbapuu H
KOJUICKIMH PACTCHUI M KUBOTHBIX PA3NHMYHBIX JKU3HEHHBIX (JOPM, KOJICKLWH
KHBOTHBIX, YYACTBYIOLIMX B PA3TMYHBIX OHOTHYECCKHUX B3aUMOACHCTBUAX.

JlaGopaTopHas padora «BvIiBACHHE NPUCIOCOONEHUH OPraHU3MOB K
BIIUSHUIO CBETAY.

JlaGopaTopunas padora «BBIBICHHE TPUCTOCOOEHUH OPraHU3MOB K
BJIIMSHUIO TEMIIEPATY PhI».

JlaGoparopnas paGora «AHaTOMUYeCKHe OCOOCHHOCTH PacTEHWl U3
Pa3HBIX MECT OOUTAHULY.

Tema 8. DK0/10rHst BHAOB H NMOMYJISIIH i

DOKOJIOTUYESCKUE  XApaKTepPUCTHKH  momyysuun.  Ilomyndousa — Kak
OHOMOrHYecKas cucreMa. Posib HEOOHOPOAHOCTH Cpeabl, Pu3nyecKux OapbepoB H
0COOCHHOCTEH OHOJIOTHH BHAOB B (POPMHUPOBAHHUH MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyasaumii. OCHOBHBIC TIOKA3aTEIM  TOMYJSLUMH. YHCICHHOCTh, TUIOTHOCTD,



BO3pacTHAass U [MOJIOBass CTPYKTYpa, POXKAAEMOCTh, TPHPOCT, TEMI PoOCTa,
CMEPTHOCTh, MUTPALIH.

DKosioTHYecKad CTPYKTypa momyisaiud. OIEeHKa YUCICHHOCTH TOMYMISAIMH.
JluHaMuKa MOMYJANMH U €€ peryaauusa. BHOTHUECKUIT MOTEHIMAT MOMYJIALMH.
MoaenupoBaHye TUHAMHUKH NMONYJIALHH. KpUBBIE pOCTa YHCIEHHOCTH NONYIIALMH.
KpuBbie BBEDKMBaHUA. Perymsdums YWCICHHOCTH MOMYyNAUMMA: posib (PAKTOPOB,
3ABHCAILNX U HE 3aBUCALLNX OT IUIOTHOCTH. JKOJIOTUYECKUE CTPATETUH BUAOB (I- U
K-cTparerum).

[TonsiTne 00 >KONOTHYECKOM HHIIEe BHAa. MectooOutanue. MHOromepHas
Mozens 3Konmornyeckon Humm k.M. XarumHcona. Pasmepel 3KONOTHYECKOH
HUIM, [ToTeHManbHad U peanu30BaHHAL HULIH,

Bun kak cucteMa momynsanui. Apeansl BUJIOB. BHIBI M MX >KH3HEHHBIE
CTPaTeruy. JKOJOTHYECKHE SKBHBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS W MUrpauMii >KUBOTHHIX. BHOIOrHuYecKue
HHBA3UHU 9yKCPOAHBIX BUIOB.

JeMoHCcTpanun

[Toprpet: k. 1. XaT4uHCOH.

Tabmuupl ©W  cxXeMmbl: «DKONOTMYCCKHE XAPAKTEPUCTUKUA TOMYISALHNY,
«l[IpocTpaHCTBeHHAad  CTPYKTypa  momyisuuw», «Bo3pacTHele  mHUpaMuabl
momymanun», «CKOPOCTh  3aCENEHHs MOBEPXHOCTH 3€MJIM  pa3jMYHBIMU
opraLusmMammy, «Moaemns 3xonoruydeckoi vy k. M. XaTunHCOHaY.

O0opynoBanue: repdapuu pacTeHHil, KOJUIEKIMH KHBOTHBIX.

JlaGopaTropunas  paGora  «IIpucmocoOneHus  CceMSH  pacTeHHH K
pacceNneHuoy.

Tema 9. Jxog0rus coo011eCTB, JKOJOTHIECKHE CHCTEMBI,

CoolmiecTBa opraHu3moB. buouenos M ero crpykrypa. CBA3H MEKAY
OpraHu3MaMM B OHOLICHO3E.

OkocucteMa kak oTKpbiTas cucrema (A. Dk Tencnu). PyHKUMOHAIBHEIE
ONMOKH OpPraHU3MOB B 9SKOCHCTEME. MPOAYLECHTH, KOHCYMEHTHI, PEIYLEHTHL
Tpoduueckue yporHH. Tpoduueckne LenH W CETH. AOHOTHYECKHE OJIOKH
3KOCHUCTEM. [ToUBEI U UNBI B 3KOcUCTEMAaX. KpyroBopoT BEIIECTB U MOTOK YHEPTHH
B DKOCHCTEME.

OCHOBHBIE  MOKa3aTelM  3KOCUCTEMBl.  buoMacca M OPOAYKIMAL
OKOJIOrHYeCKUE MUPAMHUABL YHCET, OMOMACCHL K SHEPTHH.

Junanmuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. Oayxmyayuis.
HampapiieHHBIE 3aKOHOMEPHBIE CMEHBI c000mIecTB — Cykueccuu. [lepBuunebie u
BTOPUYHBIE CYKLUECCMH H HX TPUYHHBL. AHTPONOICHHBIC BO3ACHCTBHA HA
cykueccuu. KimmakcHoe coobmiectBo. buopaznoodpasue v nonHoTa KpyroBopoTa
BEIICCTB — OCHOBA YCTOMYNBOCTH COOOMIECTB.



[TpUpOAHBIE PKOCUCTEMBI. JKOCUCHeMbl 038D U peK. IKocucmemvl Mopeit u
OKEAHO08. IKOCUCIEMb IMYHOP, 1€C08, cmeneti, NYCbiHtb.

AHTpOMOTNEHHBIE HKOCHCTEMBI. ATPO3KOCHUCTEMA. ATPOLECHO03. Paznmnuus
MEKIY aHTPOTIOTEHHBIMH U IPUPOAHBIMHI SKOCHCTEMAaMH.

YpboskocucTeMel. OCHOBHBIE KOMIIOHEHTHL YpPOO3KOCHCTEM. I opoackas
dnopa m ¢ayna. CuHaAHTpPONH3ALUWA TOPOACKOH ¢ayHbl. buomormdeckoe H
XO3SMCTBEHHOES 3HAYECHUE arPOSKOCUCTEM H YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOACHCTBUN OPTaHU3MOB B
JKOCUCTEMAX. Polb KACKAOH020 3¢hhexma u 6uoo8-30upuramopos (Kiouesvix
81006) 8 pyHrkyuonuposaruu sxocucmem. [IepeHOC IHEPTrUH H BEIWICCTB MEKAY
CMEKHBIMHU SKOCHCTEMaMH. Y CTOHYNBOCTE OPraHU3MOB, MONYALMHA H SKOCHCTEM
B VCIOBHAX €CTECTBCHHBIX H AHTPOTIOTCHHBIX BO3ACHCTBHUIA.

Mexarnuzaw 8030€lICIBUA  3AePA3HeHUll  PA3HBIX  MUNO08  HA
CYOOP2AHUIMEHHOM, OP2AHUZMEHHOM, NONYIAYUOHHOM U IKOCUCIIEMHOM YPDOGHSX,
OCHOBbI ~ FKOAOCUHECKO2O — HOPMUPOSAHUS — AHMPONO2EHHO20  B8030€liCMBU.
MeToa0I0THA MOHUTOPHHTA €CTECTBEHHBIX H AHTPOIOTEHHBIX 3KOCHCTEM.

JeMoHCTpanuu

[Toprpet: A. k. Tencnu.

Tabmuuer u cxemel:  «CTpykTypa  OHOLEHO3a»,  «3DKOCHCTEMA
[IHPOKOIUCTBEHHOIO JIECA», « IKOCHCTEMA XBOIHOIO Jieca», « DyHKIHOHATIBHBIE
TPyNnBl OPraHU3MOB B 3KOCHCTEME», «KpyroBOpOT BELIECTB B HKOCHCTEMEY,
«lenu nmutaHug (nacTOMIHASA, NETPUTHAN)», « DKOJTOTHYECKasA MAPAMHUIA YHCEI»,
«JKonornueckas nupaMuaa OMOMAcChD», « DKONOTHYECKad MUpaMHIA HEPrHH»,
«O0pasosanue Oonota», «IlepuuHas cykueccHs», « BoccTaHOBIEHHE Jieca MOCie
noxapay, «DKOCHCTEMAa 03¢pa», «ArpoucHos», «Kpyroopor BEmIECTB M IOTOK
SHEPTUH B arpoueHo3ey, «[Ipumepsl ypooIKocucTeEM».

ObGopyaoBanue: repdapnu pacTeHH, KOJUICKIHA HACCKOMBIX, YyUelia NMTUHL H
3Bepeil, repéapuy KyNbTYPHBIX U AUKOPACTYIIUX PACTCHHN, AKBAPUYM KaK MOJEIb
KOCUCTEMBHI.

IMpakTH4Yeckas padora «3yueHue u onmucaHue ypOOIKOCHCTEMBDY.

JlaGopaTopnaa paGora «l3yvyeHue pasHOOOpasUs MEIKHX TOYBEHHBIX
YIEHHCTOHOTUX B PasHBIX IKOCHCTEMAXY,

IKCKYpCeusi « IKCKYpCHs B TUIMMHYHBIA OHOTE€OIEHO3 (B AyOpaBy, Oepe3HIK,
CJIBHMK, Ha CYXOAOJBHBIHA MW TIOHMEHHEBIH JIyT, 03epo, GOIOTO ».

IKCKYpeusi «ODKCKYpCHS B arpo3KOCHCTEMY (HA MONE MW B TEIUIMYHOE
XO03SHCTBO )».

Tema 10. buocdepa — rnodanbHas 3KocHCTEMA

Buocepa — obmemnanerapHas 00omouka 3eMIH, A€ CYIIECTBYET HIH
CYILECTBOBAJIA »kKM3Hb. PazpuTHE nmpeacTtasieHuii o 6uocdepe B tpyaax 3. 3rocca.



Yuenue B. U. BepHaackoro o 6uochepe. O6nactn Suoceprl u €€ cocras. XKupoe
BELIECTBO OHOCPEPHI H €ro PyHKIUH.

3aKOHOMEPHOCTH CYIIECTBOBaHUA OHocheprl. OcoOeHHOCTH OHOCPEpHl Kak
r1o0anbHOH 3KOCHCTEMBL. J[MHAMUYeCKoe paBHOBecHE B Ouochepe. KpyroBopotsl
BEIIECCTE U OMOTr€OXUMHYECKHE LMKIIBL (YyIaepoaa, a3ora). PATMHYHOCTE SBICHUI
B Onocdepe.

3onanpHOCTE Omocdeprl. Ilonatue o Omome. OCHOBHBIE OHOMBI CYILH:
TYHIpPA, XBOHHBIE JIECA, CMCIIAHHEBIE ¥ IIMPOKOIUCTBEHHBIC JIECA, CTEIH, CABAHHEI,
IIyCTBIHH, TPOTIMYECKUE JIECA, BBICOKOTOPbs. KNMMAar, pacTHTENbHBIA W YKHBOTHBIMH
mMup OMOMOB CYILH.

CTpykTypa U (PyHKIHS KUBBIX CHCTEM, OLICHKA UX PECYPCHOrO MOTECHIUANA U
OuocepHBIX PyHKIHH.

HemoncTpauun

[Toprpetel: B. K. BepHaackuii, 3. 3rocc.

Tabmupl 1 cxemel: «I'eocdepsl 3emmm», «KpyroBopor a3ora B MPUPOIELY,
«Kpyropopor yriiepoga B npupome», «KpyroBopor Kucnopoza B IPHUPOIE»,
«KpyroBopoT BOABl B MpHPOAC», «OCHOBHBIC OHOMBI cymmn», «KinmartHueckue
nosca 3emnn», «Tyngpa», «Taiiray, «CMemanHbiii ecy, «lIInpoKOIMCTBEHHBIH
nec», «Crenby, «CapaHHa», «IlycTeHmy, « Tponuyueckuit gecy.

O6opyaopaHue: repOapuu pacTeHHI pa3HBIX OMOMOB, KOJUIEKITUH KHUBOTHBIX.

Tema 11. YenoBeK U OKPYKAIOLIANA Cpeda

DKOJMOTUYECKUE KpU3UCHI W WX OpUYuHBL. BosneiictBue uenoBexka Ha
Ouocdepy. 3arpsasHeHHe BO3AYIIHOH cpeapl. OxpaHa BO3AyXa. 3arps3HEHUE
BOOHOH cpeapl. OxpaHa BOAHBEIX pecypcoB. Paspymenne mnousbl. OxpaHa
[IOYBEHHBIX pecypcoB. M3smMeneHune kimmara.

AHTPOMOreHHOE BO3ACHCTBHE HA PACTUTENBHEIN W KMBOTHBIH MHp. OxpaHa
PaCTHTENBHOTO W JKMBOTHOTO MHUpPA. OCHOBHBIC MPHHLHMIIBEL OXPaHBI TPUPOIBL.
Kpacupie kHuru. Ocobo oxpansempie mnpupoanbie Tepputopun (OOIIT).
BoTtaHnveckue caapl U 300J0rHYECKUE TTapKH.

OCHOBHBIC TIPHHLIMIIBI YCTOMYMBOTO Pa3BUTUs YEJIOBEYECTBA M IPHUPOIEL
PaioHaneHOE  MPUPOJONMONB30OBAaHHME M COXPAHEHHE  OHOJOTHYECKOTO
pasHooOpaszus 3emmn. OOmMEe 3aKOHOMEPHOCTH TINTOOATBHBIX 3KOJIOTHYECKHX
Kpu3ucOB. OCOOCHHOCTH COBPEMEHHOIO KPH3UCA U €r0 BEPOATHBIE MOCICACTBHUA.

Pazpure METOAOB MOHHTOPHHTA PA3BUTHUA OMACHBIX TEXHOTCHHBIX
MPOLECCOB. (ucmemmuvie UCCTEO08AHUA nepexooa K pecypcocbepecaiowjen u
KOHKYPEHMOCROCOOHOI sHepeemure. buorozuueckoe pasHoobpasue u buopecypcuol.
Hayuonanoneie ungpopmayuonnvie  cucmemul, oOecnequsaoujue OoCmMyn K
unopmayuu  NO  COCMOSIHUIO  OMOENbHBIX  6U008 U axocucmem. (OCHOBbI



aropeabunumayuy  IKocucmem U Chocobos 6opvbur ¢ OUONOBPEICOCHUSIMU.
Pexoncmpyriytist MOPCKUX U HAZEMHBIX SKOCUCTIEM.

JdeMoHcTpauun

Tabmuuel ® cXxeMBbl:  «3arpasHeHHe  atMoc(epel»,  «3arpsa3HEHHe
rufpocepel», «3arpsasHeHue MmouBbl», «IlapHukoBbli 3ddexT», «Ocobo
OXPaHAEMBIE IPUPOAHBIE TEPPUTOPUN», « MOJENN YIIPABIAEMOIO MUAPA».
OGopyanoBanue: ¢dotorpadpum OXpaHACMBIX PACTEHUH H >KMBOTHBIX KpacHoii
kauru Poccuiickon ®eaepaunn, KpacHoi KHAK PErHoHa.



INTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMEI 11O
BHOJIOI'HHA HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JINHHOCTHBIE PE3YJIbTATBI

®OI'OC COO ycranaBmBaeT TPeOOBAHUA K Pe3yJbTaraM OCBOCHHS
o0y4YaloIUMHUC MPOTpaMM  CpeaHero od0mero o0pa3oBaHWA. JIHYHOCTHBHIE,
METalPeIMETHEIC U TIPEAMETHEIE.

B CTpYyKTYpe MUYHOCTHBIX PE3YNBTATOR OCBOSHUS MPOrPaMMBl 110 OHOJIOTHH
BBIACICHB CIEAYIONHME COCTABMAIOMINE. OCO3HAHUE OOYYAOIIUMUCA POCCHICKOM
IPaKIaHCKOH WACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CAMOCTOATEIBHOCTH
U CaMOOTPENENICHUL), Haruyue momusayuu K  OOyYeHHIO  OHOJOTHH,
YeaeHanpasaeHHoe paseumie BHYTPEHHUX YOSKICHHH JHYHOCTH HAa OCHOBE
KIIOYEBBIX LEHHOCTEH M HCTOPHYECKMX TpPAagHLUN Ppa3BUTHS OHOJIOTHYECKOro
3HAHWS, 2OMOBHOCHb U CROCODHOCHL 00YUYAIOMIMXCA PYKOBOACTBOBATECSA B CBOCH
OEATCTBHOCTH LECHHOCTHO-CMBICTIOBBIMM  YCTAHOBKAMH, MPUCYIIMMH CHCTEME
OHONMOrHYECCKOr0  O0pa30BaHUA, Haauyue  NPAGOCO3HAHUA — IKOIOTHUECKOM
KYJIBTYPBL, CROCOOHOCHU Cmagtmb LIETTH U CTPOUTD SKU3HEHHBIE IUIaHBI.

JIMYHOCTHBIE PE3YJBTATHL OCBOCHHUS MPOrpaMMbl O OMOJIOTHH JAOCTUTAKOTCA
B €IWHCTBE Yy4YeOHOH W BOCHUTATENBHONH JCATENIBHOCTH B COOTBETCTBHH C
TPAJUIHOHHBEIMH POCCUHCKUMH COLMOKYIBTYPHBIMU, HCTOPUYECKUMH H JTYXOBHO-
HPABCTBEHHBIMH LICHHOCTSMH, TIPHHATBIMH B OOILISCTBE MPaBWIAMH M HOpPMaMH
MOBCACHUS M CIOCOOCTBYIOT TpOLECCAaM CaMOIMO3HAHHS, CAMOBOCHHTAHHS H
CAMOPA3BUTHSA, PA3BUTHA BHYTPCHHEH MO3MLMW JIMYHOCTH, MNATPHOTH3MA W
YBKCHHUS K 3aKOHY U NPAaBONOPSAKY, YCIOBEKY TPyJa W CTAPLIEMy MOKOICHHIO,
B3aHMHOTO YBKCHHUA, OCPE)KHOT0 OTHOLICHUA K KYJIBTYPHOMY HACICOMIO H
TPAAHLMAM MHOTOHAUMOHANBHOrO Hapoaa Poccuiickoii denepauun, npupoae u
OKpYy Kalollleii cpene.

JIMYHOCTHEIE PE3yNBTATHL OCBOCHHUA YUYeOHOro mnpeaMeTa «buomorusy
JOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTE 00YYAIONIMXCS PYKOBOACTBOBATHCS
cOPMHUPOBAHHOH BHYTPEHHEH TNO3MIHEH NTMYHOCTH, CHCTEMOM 1LIEHHOCTHBIX
OPHEHTALMi, TIO3MTUBHBIX BHYTPEHHHX  yOCKICHWH, COOTBETCTBYIOIUMX
TPAOHLMOHHEIM LEHHOCTAM POCCHHCKOro 0OO0IIECTBA, PACIIMPEHHE >KU3HEHHOIO
OTIBITA U OTBITA ACATCIBHOCTH B MPOLECCE Peau3allii OCHOBHBIX HAITPABIICHHI
BOCITUTATEIIBHON AEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOre BOCIHTAHHS:

Cc(hOPMHPOBAHHOCTD MPAKIAHCKOH ITO3ULIMH 00YUYAKOIIErocss KaK aKTUBHOIO M
OTBETCTBEHHOTO YJICHA POCCHICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpaB W OO0A3aHHOCTEH, YBaKEHHE
3aKOHA U MPaBOMOPAIKA,



TOTOBHOCTE K COBMECTHOM TBOPYECKOH MEATEIBHOCTH TMPU CO3AaHHH
yUueOHBIX MPOEKTOB, PEUICHUH YUeOHBIX U MO3HABATENIBHBIX 3a/1a4, BHINOJHEHHH
OUONOTHYECKUX YKCTIEPUMEHTOB,

CNOCOOHOCTE  OMPEACNATE COOCTBEHHYK) MO3MIMIO MO OTHOIIEHHK) K
ABJICHUAM COBPEMEHHOM >KU3HHN H OOBACHATE €€,

YMCHUE YUWUTBHIBATH B CBOMX ACHCTBHAX HEOOXOOUMOCTH KOHCTPYKTHBHOIO
B3aUMOACHCTBUA JIFOACH ¢ Pa3HBIMA YOCIKACHUAMH, KYJIBTYPHBIMH LEHHOCTAMHU H
COLMAJIBHBIM IMOJIOKEHUEM

TOTOBHOCTE K COTPYOHHYECTBY B TNPOLECCE COBMECTHOTO BHITOJIHEHHS
y4eOHBIX, [IO3HABATCIIBHBIX W HCCICOOBATENIBCKMX 3a/a4, YBAKUTEIBHOTO
OTHOIIEHHS K MHEHHUK) ONMOHEHTOB MPH OOCYXXIEHUH CIOPHBIX BOIPOCOB
OUONOTHYECKOT0 COACPKAHU,

TOTOBHOCTE K TYMAHUTAPHOH U BOJIOHTEPCKON ACATETBHOCTH,

2) IATPHOTHYECKOT0 BOCTIUTAHHS

c(hopMHUPOBAHHOCTE POCCHICKOM TPOKAAHCKOT HOCHTHYHOCTH,
MAaTPHOTU3MA, YBAXKCHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IIEPEX
Poauuoli, ropaoctu 3a CBOW Kpak, CBOWO PomuHy, CBOH A3BIK M KYJIBTYPY,
[IPOLIIOE ¥ HACTOALLEE MHOTOHALMOHANBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLUCHUE K NPUPOAHOMY HACIICAUIO H MAMATHHUKAM [IPUPOIBI,
JNOCTUKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE,

CNOCOOHOCTE OLICHHBAaTh BKJIAJ POCCHHCKHX YUY€HBIX B CTAHOBICHUE H
pazBuTHE OWOJIOTHH, MOHUMAHWsA 3HAYCHHA OWOJIOTMH B TO3HAHWH 3aKOHOB
MPUPO/BI, B )KH3HH YEJIOBEKA H COBPEMEHHOTO OOLIECTBA,

uackHad yOSKIEHHOCTh, TOTOBHOCTE K CIYXKEHHIO U 3amuTe OTevecTBa,
OTBETCTBEHHOCTb 32 €70 CyAp0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHUS:

OCO3HAHUE AYXOBHBIX LIEHHOCTEN POCCUICKOrO HApOaa,

c(hOPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMA, STHYECKOrO MOBEACHNUA;

CNOCOOHOCTh OLIEHMBATH CHTYal[Ml) M MPHHAMATh OCO3HAHHBIE PEIICHUA,
OPHEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHEBIE HOPMBI ¥ IICHHOCTH,

OCO3HAHHE JTMYHOIO BKJIa/a B MOCTPOSHHE YCTOHUMBOTO Oy AyIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAMUTENSAM, CO3/TAHUIO CEMBH HA OCHOBE
OCO3HAHHOIO TMPUHATHA UEHHOCTEH CeMEHOM S>KU3HH B COOTBETCTBHHM ¢
TPAOULHUAMHA HApOOoB Poccuu;

4) 3CTEeTHYECKOro BOCIIHTAHHSA:

ICTETUYECKOE OTHOMICHUE K MHPY, BKIKYAA ICTCTUKY OBITa, HAYYHOrO H
TEXHHUYECKOTO TBOPYECTBA, CIOPTA, TPYyAQ, OOLIECTBEHHBIX OTHOLICHHIA,

TIOHHUMAHWE IMOLUOHANIBHOTO BO3ACHCTBUA XKUBOH MPUPOIBL ¥ €€ LECHHOCTH,



TOTOBHOCTE K CaMOBBIPOKCHHK) B PasHBIX BHAAX HCKYCCTBA, CTPEMIICHHE
MPOABJIATE KAY€CTBA TROPUECKOH JIHYHOCTH,

S) ¢pu3uvyeckoro BOCHHTAHUA, POPMHPOBAHHS KYJALTYPHI 3J0POBbS H
IMOLHOHAIBLHOIO $JIATONOJIYYHSA:

NOHMMaHHEe W peanusalmd 370poBOoro M 0e30macHOro ofpasa JKH3HH
(3mopoBoe  nHTaHWe, COONMIOACHWUE TUTHCHHYECKUX MPAaBHJI W HOPM,
cOAIAHCUPOBAHHBIM PEKUM 3aHATHH W OTABIXA, peryiasapHads Quindeckas
AKTUBHOCTB), OEPEIKHOTO, OTBETCTBEHHOTO M KOMIICTEHTHOTO OTHOLICHWA K
COOCTBEHHOMY (PM3UYCCKOMY U MICUXUYECCKOMY 3I0POBBIO;

MOHHMMAHWE LEHHOCTH MPAaBWJI HHIWBHAYAJIBHOIO M  KOJUIEKTHBHOTO
0€30MacHOTO MOBEACHUS B CUTYALUAX, YTPOKAIIUX 3JOPOBBE0 H 5KH3HHU JTIOACH

OCO3HAHUE MOCNEACTBHIL U HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIOTPEONCHUA
AJIKOrOJIs, HAPKOTHKOB, KYPEHHA ),

6) TpyAOBOr0 BOCIIHTAHHUA:

TOTOBHOCTB K TPYAY, OCO3HAHWE LICHHOCTH MACTEePCTBA, TPYAOMOOHE;

TOTOBHOCTE K AKTHBHOW JAEATENIBHOCTH TEXHOIOIHYECKOH WU COLMANIBHOMN
HAMpPABJICHHOCTH, CNOCOOHOCTh MHULMHPOBATD, INITAHHPOBATh U CAMOCTOATEIBHO
BBINIOJIHATE TAKYIO JEATENBHOCTE,

WHTEPEC K Pa3IMYHbIM cdepaM mpodeccHoHanbHOM AeITETPHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIN BHIOOpP Oyaymiell mnpoecCHM W pealHu30BHIBATH
COOCTBEHHBIE YKN3HCHHBIE TJIAHBI,

FOTOBHOCTE H CIIOCOOHOCTH K OOpasOBaHHED M €aMOOOpa3’OBaHHIO Ha
MPOTSLKEHUU BCEH JKU3HM,

7) IKOJIOrHYECKOIr0 BOCIIHTAHHS:

SKOJIOTMYCCKU LIENECO00Pa3HOE OTHOMICHHE K MPUPOAE KAK HCTOYHHKY
KH3HH Ha 3eMiie, OCHOBE €& CYIICCTBOBAHNSA,

NOBBIIICHHE YPOBHA OJKOJIOTHYECKOH KYJBTYPBI. MPHOOPETCHHE OIMBITA
[UIAHUPOBAHHUA TIOCTYNIKOB M OLUEHKH HX BO3MOKHBIX IIOCIECACTBHIA  [Uid
OKpYy Karolleil Cpenbl;

OCO3HAHME TNOOANBHOTO XapakTepa JKONOTHYECKUX MPOoONeM M myTeil ux
pelleHud,

CNOCOOHOCTh HCTIONB30BATE NPHOOPETAEMBIE TMPH HM3YUYCHUH OHONOTHH
3HaHHS M YMEHHS TpPH PEUICHUH MOpoOJIEM, CBA3aHHBIX ¢ PalMOHAJBHBIM
MPUPOIONMONB30BAHUEM  (COOMIOACHUE TPABMI  TOBEACHHS B MPUPOIE,
HANpaBACHHBIX Ha COXPAHCHUE PABHOBECHUA B JIKOCHCTEMAX, OXPaHy BHIOB,
3KOCHCTEM, OHOChEpHI ),

AKTHBHOC HCNPUATHE OCHCTBHI, NPHHOCAIIMX BPEd  OKPYXKAKOILUCH
MPUPOJHON cpeie, YMECHHUE MPOTHO3ZUPOBATH HEOIATOMPHUATHBIE IKOIOTHYCCKHE
MOCIEACTBUA TPEANPUHUMACMBIX ACHCTBHIA W MPEIOTBPALLATE WX,



HAJTMYNE PA3BUTOrO KOJOTHUECKOrO MBILIIIEHUS, IKOJIOTHUYECKOI KYJIBTYpHI,
OTIBITA NEATETBHOCTH IKOJIOTHIECKOI HaMpaBICHHOCTH, YMEHUA
PYKOBOJICTBOBAaThCA MMH B MO3HABATENBHON, KOMMYHUKATUBHOW M COLIMANIbHOI
MPaKTUKE, TOTOBHOCTU K YYACTHI) B MPAKTHYECKOH ACATEIBHOCTH YKOTOTHYECKOIA
HAMpPaBJICHHOCTH,

8) HeHHOCTH HAYYHOT0 MO3HAHNS:

C(OPMHPOBAHHOCTE MHPOBO33PEHUA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsS HAyKH M OOMICCTBEHHOW MPAKTHKH, OCHOBAHHOIO HA AHANIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOCIO MECTA B TIONHUKYJIBTYPHOM MHPE;

COBCPILCHCTBOBAHNE S3BIKOBOM M YMTATENBCKON KyJIbTYPBl KaKk CpPeacTBa
B3aUMOJIEHCTBHA MEX Y JIIOBMU H [TO3HAHUS MUpa,

NOHHMaHNe COelM(UKd OUOJMOTHMM KaK HaykH, OCO3HAHHS €€ pONH B
(OpMHpPOBAHHH PALMOHANBHOTO HAYYHOrO MBILUICHHS, CO3JAHHU LENOCTHOTO
MPEACTABICHUA 00 OKpPYXKAKILEM MUPE KaK O €AMHCTBE MPHPOJBI, YENIOBEKA U
o0lIeCTBa, B TO3HAHWH MPUPOAHBIX 3aKOHOMEPHOCTEH H peleHHH Mpodiiem
COXPAHECHUA TPUPOIHOTO PABHOBECHSA,

yOSKIEHHOCTE B 3HAYMMOCTH OMOJIOTUW Ui COBPEMCHHOW LHMBUIM3ALMH:
obecreyeHruss HOBOIO YPOBHA PA3BUTHA MCIOWLUMHBL, CO3JAHHE MEPCIEKTUBHBIX
OHOTEXHOJIOTUI, CMOCOOHBIX  pemaTe PeCypcHbIe  NpoOJAEMBI  Pa3BUTHS
4EI0BEYECTBA, MOMCKA MyTeH BBIXOAA M3 ITOOATBHBIX 3KOJIOTHYECKUX MPOOIEM H
obecreueHus  mepexoJa K YCTOHYMBOMY  Pa3BHTHEO,  PAlHOHAIBHOMY
HCTIONB30BAHUID TIPHPOAHBIX PECYPCOB U (POPMHUPOBAHHIO HOBBIX CTaHIApTOB
YKU3HH,

3aUHTEPECOBAHHOCTh B TIONYYCHHH OWOJOTHYECKHX 3HAHHI B 1ENIX
MOBBILICHUA OOMICH KyJBTYpPBl, €CTECTBCHHO-HAYYHOH T'PAMOTHOCTH, Kak
COCTaBHOM 4YacTU (YHKUHOHAIBHON rpaMOTHOCTH OOydaromuxcs, GopMUPYEMOii
MPU H3YYCHUU OHOJIOTHH,

TIOHHMAaHWE CYIIHOCTH METOJOB TO3HAHUA, UCTIONB3YEMBIX B €CTECTBEHHBIX
HAayKaX, CIOCOOHOCTH HCHONB30BaTh MOMy4YacMble 3HAHHUS JUId aHaIu3a Mo
OOBACHEHHUs SBIECHUN OKPYXKAIONIETO MHPA U MPOUCXOJANMX B HEM H3MEHEHHH,
YMEHHE JeNaTh OOOCHOBAHHBIC 3aKIKOUYECHHS HAa OCHOBE HAYYHBIX (PaKTOB H
HMEIONINXCA JAHHBIX C LENBE MONYYEHUS JOCTOBEPHBIX BHIBO/IOB;

COCOOHOCTE CaMOCTOATENBHO HCMONb30BaTh OMOJTOTHUYECKUE 3HAHUA IS
pelneHus mpodieM B pealbHBIX KH3HEHHBIX CUTYALHAX

OCO3HAHHME IICHHOCTH HAy4YHOU JEATENBHOCTH, TOTOBHOCTh OCYILECTBIIATH
IPOEKTHYIO M UCCIICAOBATENLCKYIO ACATEIBHOCTE NMHANBUAYAIBHO U B TPYIIIIE,

TOTOBHOCTE M CIIOCOOHOCTH K  HENPEPBIBHOMY  OOpa3oOBaHHIO U
camM0o00pa3oBaHHI0, K AKTHBHOMY TOJYYEHHMIO HOBBIX 3HAHWH MO OMOJIOTHM B
COOTBETCTBHH € YKM3HCHHBIMH TIOTPEOHOCTAMM.



METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeaMETHBIE PE3yabTaTEl OCBOCHHS YYEOHOTO MpeaMera «bHonorusy
BKTIOYAKT. 3HAYUMBIE A8 (OPMUPOBAHHA MHPOBO33PEHHUS O0YYAKOIIUXCA
MEKANCHUIUIMHAPHBIE (MEKIPEAMETHBIEC) OOIIEHAYYHBIE TOHATHUS, OTPaXKAFOLIUE
LEJIOCTHOCTE HAyYyHOW KapTHHBI MHpPAa M CHeuudpuKky METONOB TIO3HAHHA,
HCTIONIB3YEMBIX B €CTECTBEHHBIX HAayKax (BEIIECTBO, PHEPrus, ABICHUE, TPOLIECC,
CHCTEMA, Hay4yHbIN (aKT, MPHHLNUI, HIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCICAOBAHUE,  HAOMIOOCHWUE,  HM3MEPEHHE, OKCICPUMEHT W OPYIHE),
VHUBEPCAJIbHBIE Y4YeOHBIE JCHCTBUA (TMO3HABATENIBHBIC, KOMMYHHKATHBHEIEC,

pETYIATHBHBIE), o0ecnevuBaronme (GhopMUpOBaHUE (PYHKIMOHATBHOH
PaMOTHOCTH M COLIMAIBHOH KOMIETEHIMU O0ydYalolMXcd, CIOCOOHOCTh
O0yUaroIHXCA HCTIONIB30BaTh OCBOCHHBIE MEKTUCIUIUTHHAPHEIE,

MHPOBO33PEHUYECKUE 3HAHHUA W  YHUBEPCAIbHBIE Y4YeOHBIE JCHCTBHA B
[IO3HABATENBHON U COLUMAIBHOM IMPAKTHKE.

B pe3ynbrare wu3yueHus OHONOTMH HaA ypOBHE cpedgHero ooOmwero
oOpazoBanus y oOyyaromerocas Oyayr copMupoBaHBl IO3HABATE/BHEIC
YHHUBEPCAITbHBIC YYEOHBIC ACHCTBUSA, KOMMYHUKATUBHBIC YHUBEPCAITBHBIC YUCOHBIC
OCHCTBUSA, PETyJATUBHBIC YHHUBEPCAIbHBIC YUeOHBIC JEHCTBHUA, COBMECTHAS
NEATETBHOCTD.

MeranpeaMeTHBIE PE3YNBTATEl OCBOSCHHS MpPOTPaMMBI CPEHErO OOIIETO
00pa30BaHUsA TOJDKHEL OTPaXKaTh:

OBiageHne  YHHBEPCAJIbHBIMH  Y4eOHBIMU NO3HABATEJILHBIMH
AeHCTBHAMM:

1) Ga3oBble JJOTHYECKHE AeHCTBHS:

CaMOCTOSTENIBHO  (POPMYJIHMPOBATE M aKTyalIM3HpOBaTh  npodieMy,
paccMarpuBaTh €€ BCECTOPOHHE,

WCIIOJIB30BATh [PH OCBOCHWH 3HAHWA MPUEMBI JOTHYECKOTO MBINLUICHUA
(aHanu3za, CUHTE3a, CPaBHEHHUS, KNaccH(pUKaK, 0000IIECHHS ), PACKPHIBATh CMBICI
OUONOTHUECKUX MOHATHI (BBIACTATh WX XapaKTEPHBIE TPH3HAKH, YCTAHABIMBATH
CBSI3H ¢ APYTHMH TIOHATHAMH ),

OMpENENATh LENH JeATSTbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIBTAThl JEATEBHOCTH C TIOCTABICHHBIMH 1ENAMH,

WCIIONIB30BaTh OMOJIOTUYECCKUE TOHATHA I 0OBbsCHEHHS (PAKTOB H SIBICHMIA
SKUBOU MMPUPOBL,

CTPOMTH JIOTMUECKHE pacCyXACHWS (MHIYKTHBHBIC, OCAYKTHBHEIC, TIO
AHAJIOTHH ), BBIBJISATH 3aKOHOMEPHOCTH H TIPOTHBOPEUMs B PAaCcCMATPHUBACMEIX
ABNICHUAX, GOPMYTHPOBATE BRIBOJABI H 3AKITFOUCHHUA,

NPUMEHATh  CXEMHO-MOJENBHBEIE  CpeacTBa AN TPEACTABIICHHS
CYILECTBEHHBIX CBA3EH M OTHOIUCHHI B H3yYaeMBIX OMOJIOTHYECKHX OOBEKTaxX, a



TAKXXe  [POTHBOPEYMH  pasHOrO0  pojda, BBIABICHHBIX B PasiIHYHBIX
HH(OPMAIIMOHHBIX HCTOYHHKAX;

paspadaTeiBaTh IUIaH PELICHUS NMPOOJEMBL C YYETOM AHAIN3a MMEIOLIHUXCS
MaTE€PHATBHBIX U HEMATEPUANBHBIX PECYPCOB;

BHOCHUTBH KOPPEKTURHI B NEATECIBHOCTD, OLICHUBATh COOTBETCTBHE PE3Y/IBTATOB
LIeJIAM, OLICHHBATh PUCKH MOCICACTBUN ACATEIBHOCTH,

KOOPAMHHPOBATH M  BHIMONHATE paboTy B YCIOBHAX  PeabHOTO,
BUPTYATBHOIO H KOMOMHHPOBAHHOTO B3aUMOJCHCTBHUSA;

Pa3BUBATh KPEATHBHOE MBILUICHUE NPH PELICHHH KU3HEHHBIX MPOOIEM.

2) GaszoBble HCCEA0BATE/ILCKHE ACHCTBHS:

BJIAJICTh HABBIKAMH YYE€OHO-UCCIIEA0BATENBCKOM H IPOEKTHOM NEATENBHOCTH,
HABBIKAMH  paspellicHud po0iaeM, CHOCOOHOCTBED M TOTOBHOCTBIO K
CaAMOCTOATENBHOMY MOUCKY METOAOB PELICHUS NPAKTHYECCKUX 3a/1a4, TPUMEHEHUED
pa3IHYHBEIX METOOB MMO3HAHMS,

WCIOJIB30BATh PA3NIMYHBIE BHUABL JACATENBHOCTH MO TOJYUYCHHIO HOBOTO
3HAHWS, €r0 MHTEPHpETaluMH, MPEeOOpPA3OBAHHI0O W TPUMEHCHHMIO B Y4COHBIX
CHTYALUAX, B TOM YHCJIE TIPU CO3JAHUH YUECOHBIX U COLMAITBHBIX MPOEKTOB,

(GopMHPOBATh HAYYHBIA TUM MBILUICHUA, BIAAECTh HAYYHON TEPMHUHOJIOTHUEH,
KIIOUYCBBIMH OHATUAMH U METOAAMH;

CTaBUTH H (POpMYyNHpPOBaTh COOCTBEHHBIE 3afladyd B 00pa30BaTENbHOI
JEATEIBHOCTH M )KH3HEHHBIX CHTYaLUAX;

BBIABJIATE NPHYHHHO-CICACTBEHHBIE CBA3M M aAKTYaJlM3HPOBATH 3a7a4y,
BBIIBUraTh THIIOTE3Y €€ PEIICHUs, HAXOAHUTh apryMEHTHl Ul N0KAa3aTesIbCTBa
CBOUX YTBEPXKICHUI, 3a1aBaTh MapaMeTPhl U KPUTEPUH PELICHUS;

AHANTM3UPOBATh MONIYYEHHBIC B XOAE PCHICHHS 3a0add  PE3yJIBTATHI,
KPUTHYECKH OLICHHBATH UX AOCTOBEPHOCTH, IPOTHO3UPOBATH N3MCHEHUE B HOBBIX
YCIOBHAX;

AABATh OLICHKY HOBBIM CHTYAaUMsM, OLCHUBATH TPUOOPETEHHBIN OIBIT,

OCYILECTB/IATE LIEICHAMPABICHHBINH MOUCK MEPEHOCca CPEACTB U CIOCOOOB
NCHUCTBHS B MPO(ECCHOHANBHYIO CPEay;

YMETh NMEPEHOCHTH 3HAHHMs B MO3HABATENIBHYIO M NPAKTHYECKYIO 00IacTH
KU3HEAEATENIBHOCTH

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUCOHBIX MPEAMETOB;

BBIIBUI'aTh HOBHIE MACH, NPEAJIaraTb OPUIrHHAJIBHBIE MOAXOABl H PELICHUA,
CTaBUTH NPOOIEMBI U 337249, JOMYCKAIINE ATbTEPHATHBHBIC PEIICHNS.

3) padoTa ¢ uHpopmauHeii:

OPUCHTUPOBATHCA B PA3IMYHBIX UCTOYHHMKAX MHPOPMALMH (TEKCTE YUEOHOro
nmocoOusA, HAyYHO-TIOMYJIAPHON JMTeparype, OHONOTMYECKHX CIIOBapsxX H
CIPAaBOYHHMKAX, KOMMBIOTCPHBIX 6a3zax maHHbIX, B MHTEpHETE), aHAIH3HPOBAThH



HH(OPMALMIO PasNUYHBIX BUAOB U (POPM MpEeACTABICHHS, KPHTHYECKU OLICHUBATh
€& JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTD;

(pOpMYJIHPOBATh 3aMPOCH U MPUMEHATh Pa3NIMYHbIC METOMBI TPH MOUCKE U
otOope Onomornyeckoil HHpopManuy, HeOOXOAUMOH [UIS BBIMOJIHEHHS YYeOHBIX
3a7a4,

npuodpeTaTs OMBIT WCIONB30BAHUA HHPOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIi, COBEPLICHCTBOBATH KYJIBTYPY AKTUBHOTO MCIIONB30BAHUS PA3IHYHBIX
MMOUCKOBBIX CHCTEM,

CaMOCTOATENIFHO  BBIOHpAaTh  ONTHMANbHYIO  (GOpMy  IpPeaCTABIICHHS
oronoruyeckoi nHpopMaumn (CxeMbl, rpaduku, JUArpaMMbl, TAOJIHULBI, PUCYHKH
H Apyroe),

UCMONIB30BATh HAYYHBIM S3BIK B KAueCTBE CpeacTBa npu  pabore ¢
Ouomornveckoii MHpOpMaLHMEH: NPUMEHATH XUMHYECKHE, (PUIMUECKUE H
MAaT€MaTHYECKHE 3HAKM U CHMBOJBI, (POpMynsl, a0OpeBUATYPy, HOMEHKIATYpY,
HCTIONIB30BaTE M NPeoOpa3oBHIBATH  3HAKOBO-CUMBONMYECKHE  CPEACTBA
HATJISAJHOCTH,

BIAJETh  HABBIKAMH  PAaclO3HaBaHMd W 3al0MTel  HHpOpMALUH,
HHPOPMAHOHHO 0€30MaCHOCTH JIMYHOCTH.

OsjageHHe YHHBePCAJbHBIMH KOMMYHHKATHBHBIMH AeHCTBHAMH:

1) oG1ienue:

OCYIIECTBAATH KOMMYHHKAIIMH BO BCEX C(pepax >KU3HH, AKTHBHO YUaCTBOBATh
B UAJIOre WM AUCKYCCHH MO CYIIECTBY OOCYKIAeMOH TEMBI (YMEHHE 3a/1aBaTh
BOMPOCH], BHICKA3BIBATH CYXKIEHHA OTHOCHTENBHO BBIIOMHEHHs MpeIaracMoi
3aJ]a4, YYUTBHIBATh HHTEPECH H COITIACOBAHHOCTEH MO3HLMH APYTHX YYAaCTHHKOB
OHAJIOTA WIH JUCKYCCHH ),

pacno3HaBaTh HEBEPOATbHBIC CPEeaCcTBA OOIICHWS, MMOHMMATH 3HAYCHUE
COLHAJIBHBIX 3HAKOB, NPEANOCBUIOK BO3HHKHOBCHHMA KOH(IMKTHBIX CHTYALWIA,
YMEThb CMrYarh KOH(IUKTEL U BECTH NIEPETOBOPEIL,

BIAJICTh PA3INYHBIMHM CMoco0amMHu OONICHHS M B3aHMOJEHCTBHUS, MOHUMATh
HAMEPEHHUs APYTUX JIFOJEH, MPOSBNATh YBAKUTETBHOE OTHONICHHE K cO0eCe THUKY
H B KOPpeKTHO# popMe GOPMYJIHPOBATh CBOH BO3PAKEHHU,

Pa3BEPHYTO U JIOTHYHO H3JIaraTh CBOK TOUKY 3PEHUSA C HCIOAB30BAHHEM
A3BIKOBBIX CPEJICTB,

2) COBMECTHAS NeATe/IbHOCTD:

NIOHUMATh M HCIOB30BaTh NPEUMYIIECTBA KOMAHAHONH M WHAMBUAYAIBHOM
paGoTHI MPH pelICHUH OMONOTNYECKOH MTpodiaeMbl, 000CHOBBIBATE HEOOX0 JUMOCTD
MPUMEHEHHA TPYIMOBLIX (POpM B3aNMOACHCTBUS TIPH PELICHHN yueGHOH 3a1ayn;,

BEIOMpATh TEMATHKY M METOJbl COBMECTHBIX ACHCTBMI ¢ y4éTOoM OOIIMX
HHTEPECOB H BO3MOYKHOCTEHN KAKIOrO WieHa KOJUICKTHBA,



NpUHUMATh LEMH  COBMECTHOH  JEATENIBHOCTH, OpraHU30BBIBaTH U
KOOPAUHHUPOBATh JNCHCTBHA MO €€ NOCTIPKCHHUI). COCTABATH IUIAH JICHCTBHIA,
pacnpenenars POl ¢ YYETOM MHEHMIl YYaCTHHKOB, OOCYKAATh PE3YAbTATHI
COBMECTHOH paboTHI,

OLICHUBATh KAUECTBO CBOEr0 BKNAJa M KaXXAOr0 YYaCTHHKA KOMAHIB! B
oO1mii pe3yapTar mo pa3paboTaHHBIM KPUTCPHAM,

npeaaratb HOBBIC IPOCKTHl, OLUCHUBATH HACH C MO3WLHH HOBHU3HEL,
OPUTUHAIBHOCTH, IPAKTUYECCKONH 3HAYUMOCTH,

OCYIICCTBIIATE [MO3UTHBHOE CTPATETHYECKOE TOBEACHUE B  Pa3IHMYHBIX
CHTYaLUAX, IPOABJIATE TBOPYECTBO H BOOOPAKEHHE, OBITH MHULMATHBHBIM.

OB/1ageHne YHHBEPCAJIbHBIMH PEryISTHBHBIMH JCHCTBHAMH:

1) camoopranusanus:

UCMONB30BaTh OMONOTHYECKHE 3HAHUSA /U4 BBIABICHUS MOpoOONEM H HX
PEIICHUS B )KU3HECHHBIX U YYEOHBIX CUTYALUIX,

BEIOMpATh HA OCHOBE OHOJIOTMYECKUMX 3HAHWUN LENCBHIE M CMBICJIOBBIC
YCTAHOBKH B CBOMX JACHCTBHUAX M MOCTYIIKAX MO OTHOLICHHIO K SKUBOI MpHPOAE,
CBOEMY 340POBBIO U 3A0POBBIO OKPY’KAIOLLHUX,

CaMOCTOSTENIBHO OCYIICCTBIIATD TO3HABATEIBHYI) AEATEIBHOCTD, BBISBISATH
npoOeMBl, CTaBUTH U (POPMYIMPOBATE COOCTBEHHEBIC 3aJaYl B 00pa30BaTENIbHOIM
NEATETBHOCTH M >KM3HECHHBIX CHTYALUAX,

CAMOCTOATENIBHO  COCTABIATh TIIAH PEIIEHHS MpPOOJIEMBI ¢ YYETOM
HMEIONINXCA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W NPEANOYTEHMIA;

NAaBaTh OLEHKY HOBBIM CUTYAIIHsIM,

PacIupATh paMKH YYEOHOTO IPeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA,

AenaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATH €0, Opark OTBETCTBEHHOCTH
34 PELLECHHUE,

OLICHUBATH MIPHOOPETEHHBII OTIBIT,

CnocOOCTBOBATh (POPMHUPOBAHUIO W MPOABICHUIO IUUPOKOH JPYyIHLHMH B
pasHBIX OO0MACTAX 3HAHWH, MOCTOSHHO TOBHILATE CBOH O00pa3OBaTEeNbHBIH H
KYJBTYPHBIH YPOBEHS.

2) CAMOKOHTOJIb:

NAaBaTh OLCHKY HOBBIM CHUTYAllUIM, BHOCHTH KOPPEKTHBHL B JACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YNBTATOB 1IEIISAM,

BIAJCTh HABHIKAMH  TIO3HABATCNBHON  peduieKCHM KAk  OCO3HAHHA
COBEpIIACMBIX JACHCTBHI W MBICIUTENBHBIX MPOLECCOB, HX PEe3YNBTaTOB H
OCHOBaHHH, HCNONB30BATh MPUEMBI PEGUICKCHH A OLCHKW CUTYalWH, BHIOOpa
BEPHOTO PCILCHUS,

YMETh OLCHUBATH PHUCKH H CBOCBPEMEHHO TNPWUHUMATh PCIICHHS N0 HX
CHWKCHUIO,



NPUHUMATh MOTHUBBl M aQPryMEHTHL APYrHX IPH aHAIU3€ Pe3yiIbTaToB
JEATENBHOCTH,

3) npuHsATHE Ce0s H APYIUX:

NpUHIMATh €04, TOHUMAs CBOU HEJOCTATKH U JOCTOUHCTRA,

NPUHUMATh MOTHUBBl M aApPryMEHTHL APYrHX IPH aHAIU3€ Pe3yiIbTaToB
OEATEIBHOCTH,

NPU3HABATH CBOE NIPABO W MPABO APYIHX HA OLUINOKH;

Pa3BUBATH CIOCOOHOCTE MOHUMATE MUP € IMO3ULHMUA APYTOTrO YEIOBEKA.

INPEJIMETHBIE PE3YJIBTATHI

[TpenmeTHBIE pPE3yNbTaTBl OCBOCHHSA COACPXKaHUA Y4eOHOro mpeamMera
«buonorus» Ha yruyON€HHOM YPOBHE OPHECHTHPOBAaHBI Ha 00€CNEYECHUE
npoguabHOro  00yueHHss  oOyvawomuxcs  Ouosornd. OHH  BKIIOYAKOT:
crenupuueckue 11 OHOIOUH Hay4YHbIe 3HAHUS, YMEHHS U CIIOCOOBL AEHCTBHI 10O
OCBOCHHIO, MHTEPIPETALUNH W MPeoOPa30BAHUIO 3HAHUH, BHIABl ACATEIBHOCTH MO
MOJIy9CHUIO HOBBIX 3HAHHI M UX NPUMCHEHUIO B PA3NIHYHBIX YUEOHBIX, 4 TAKKE B
peanbHBIX KU3HEHHBIX CHTyauuax. lIpeaMeTHele pe3ynbTarhl MMPEACTABIEHBI 110
rOAaM H3YYCHUS.

[IpeameTHBIE pe3ynpTaTel OCBOCHUA y4yeOHOro mpeamera «buonorusy B 10
Kaacce TODKHBL OTPaKaTh:

C(POPMHPOBAHHOCTH 3HAHWH O MecTe U poau OHONOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B ()JOPMHUPOBAHMH E€CTECTBEHHO-HAYYHOU KAapTHHBL MHpa, B
MO3HAHWM  3aKOHOB TPUPOABI M PEIIEHHH MPoOIEeM  PallMOHAIBHOIO
IPHPOJONONB30BAHNA, O BKJIAAC POCCUACKHX H 3apYOC)KHBIX YUEHBIX B Pa3BUTHE
OHOIIOrHHY;

BIAJCHHE CHUCTeMOHl OHONMOTMYECKWX 3HAHWH, KOTOpas BKIIOYACT:
OCHOBOIIONATAIOIIME OWONOTHYECKHE TEPMHHBI W TOHATUSA (KM3HB, KIICTKA,
Opranu3M, MeTaboNn3M, TOMEOCTa3, CaMOPETyIsLHsA, CAMOBOCHPOU3BEICHHE,
HACNEACTBEHHOCTh, W3MEHUYMBOCTh, POCT M PA3BUTUE), OMOJIOTHUECKHE TEOPHH
(xnerounas Teopus T. [MIeanna, M. Ilneiinena, P. Bupxosa, XpoMOCOMHAas TEOPHS
HacneaAcTBeHHOCTH T. Moprana), yuenus (H. M. BaeumoBa — 0 LEHTpax
MHOTOOOpa3us W  MPOHCXOXKACHHSA  KYJBTYPHBIX  PAacTEHWii),  3aKOHBI
(emnHOOOpa3ud NMOTOMKOB NEPBOINO MOKOICHUA, PACIUEIUICHHS, YHCTOTHL TaMET,
HE3aBHCUMOTO HaciegoBanus [.  MeHgend, TOMOJNOIMYECKHX PAJOB B
HACJIEACTBEHHOM H3MEHYHBOCTH H. n. Basunosa), MIPHHLIUTIEL
(KOMILIEMEHTApPHOCTH );

BIAJCHHEC OCHOBHBIMM MCTOAAMH HAYYHOIO TO3HAHMA, HCIOJB3YEMBIX B
OHOJMOTHYECKUX MCCICIOBAHHAX JKUBBIX OOBEKTOB (ONHCAHHE, HM3MEPECHME,
HAOJIIOACHUE, SKCTIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBCHHBIC MPU3HAKU, BHPYCOB, KIETOK MPOKAPHOT U
3YKapHOT, OJHOKJIECTOYHBIX H MHOIOKJIETOYHBIX OPTraHH3MOB, B TOM YHCIE
OakTepuii, rpuOOB, PacTeHUIl, )KMBOTHBIX U YEJIOBEKA, CTPOSHUSA OPraHOB M CHCTEM
OpPraHOB PACTEHHMH, SKUBOTHBEIX, YENOBEKAa, NPOLECCOB KU3HEACATETLHOCTH,
MPOTEKAOIINX B OPTaHU3MaX PACTEHHH, *KUBOTHBIX M YEOBEKa, OHONOTHYECKUX
MPOLECCOB. 0OMEHA BEIICCTB (METabONH3M ), IPECBPALLEHUA SHEPTHH, OPOKCHMS,
aBTOTPOPHOro U reTepoTpoPHOTO THIOB NMUTAHUA, (POTOCHHTE3a H XEMOCHHTE3A,
MHMTO3a, Meli03a, raMeTorenesa, 3MOpUoreHes3a, nocTIMOPHOHATBHOIO PA3BUTHA,
Pa3MHO)KEHWA,  MHOWBUAYAJIBHOTO  PA3BUTHA  OpraHm3Ma  (OHTOrcHe3a),
B3aHMOJEHCTBUA I'€HOB, FETEPO3UCA, UCKYCCTBEHHOr0 0TOOPA,;

YMEHHE YCTAHABJIMBATH B3aHMOCBA3H MEXIY OpPTaHOMJAMH KJIETKH H WX
GYHKIMAMHE, CTPOCHHWEM KJIETOK pPasHBIX TKAaHEH W WX (YHKIHUIMH, MEXTY
OpraHaMM H CHCTEMAaMH OPraHOB y pacTE€HUH, >XMBOTHBIX U YE€JIOBEKA H UX
QYHKIUAMU, MEXKAY CHUCTEMaMH OPraHOB M HX (yHKUMAMH, MEXAY 3Tanamu
o0MeHa BEIIECTB, HTANAMH KIETOYHOTO LMKJIA U )KU3HCHHBIX LHKJIOB OPTaHHU3MOB,
sTanmamMi SMOPHOHAJIBHOTO PA3BUTHA, TCHOTUNOM M (PEHOTHUIIOM, (PEHOTHIIOM H
dakTopaMu cpeabl OOUTAHNA,

YMCHHUE BBISBJIATH OTIMYHTEIBHBIE TIPU3HAKH JKUBBIX CHCTEM, B TOM YHCIE
pacTeHuUit, )KUBOTHBIX H YECIIOBEKA;

YMEHHE HCMONBb30BAaTh COOTBETCTBYHOIHE APTYMEHTHI, OHOIOTHYECKYIO
TEPMHHOJIOTHE) M CUMBOJIUKY JUT JIOKA3aTeJIbCTBA POACTBA OPraHU3MOB PasHbIX
CUCTEMATHYECKHX TPy,

YMEHHNE pelIaTh OHONOTHYECKHUE 3a1a49H, BHISBIATH IPHUYUHHO-CIIEACTBEHHBIE
CBSI3H MEXIY HUCCIETYyEMBIMU OHOTOTHYSCKUMH TIPOIECCAMH U SIBJICHUAMHU, JIENIaTh
BBIBOABI M ITPOTHO3Bl HA OCHOBAHWH MOMYYEHHBIX PE3YJIBTATOB,

YMCHUE BBIMOJIHATE JA0OpPATOpHBEIE M IMPAKTHUeCKHuEe paboTel, coOI0AaTh
mpaBuia mpu padote ¢ yuyeOHBIM H Ta00paTOPHBEIM 000y IOBAHHEM,

YMCHUE BBIOBUTATh THIIOTE3B, NPOBEPATH HX OSKCICPUMEHTAIBHBIMH
cpeacTBaMu, (GopMyTHpys LENb HCCACIOBaHHWS, AHATU3HUPOBATH IMOJIYYCHHBIE
pe3yNbTaThl M IENATh BHIBOJBI,

YMEHHE YYaCTBOBaTh B Y4EOHO-HCCNIEAOBATENbCKOM padoTe mo Ouonoruwm,
3KOJIOTHH W MEAMIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4HBIX OOIIECTB, H
MyONMYHO  TPEACTABNATH  MOJYYEHHBIE  PEe3yJbTATHl Ha  YUCHHUYECKHX
KOH(pepeHLMIX

YMEHHE OIICHUBATh STHYECKUE aCTEKTHl COBPEMEHHBIX HCCICNOBAHUI B
obnactn  OWHONOTMH M MEIMUMHBI  (KJIOHMPOBAaHHE,  HMCKYCCTBEHHOE
OIUTOAOTBOPEHHUE, HAMPABJICHHOE HM3MEHEHHE Te€HOMa M CO3JAaHHE TPAaHCTEHHBIX
OPraHU3MOB),



YMEHHE OCYIIECTBIATE OCO3HAHHBIN BHIOOp Oyayineil mpodeccHoHANBHOM
JEATENBHOCTH B O0NAcTH OMOJOTHH, MEMUIIMHBI, OMOTEXHONOTHH, BETCPUHAPUH,
CEMBbCKOTO XO34ICTBA, MUIEBOM MPOMBINLICHHOCTH, YINyONaTh MO3HABATEBHBIIH
HHTEPEC, HAMPABAECHHBIH HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOLICH MpodeccHu u
MPOAODKEHUE  OHMOJIOTHYECKOTO 00pa3oBaHUs B OpraHU3aldAX CPEIHETO
npoeCCUOHATBHOTO H BRICIIETO 00pa30oBaHus.

[IpeaMeTHBIC Pe3yJIbTATHl OCBOCHUA yueOHOro mpeaMera «buonorusy B 11
Kaacce JOJDKHBI OTPaKaTh:

C(hOPMHPOBAHHOCTL 3HAHUM O MeECTe€ H pPONM OHONOTHM B CHCTEME
€CTEeCTBCHHBEIX HayK, B (OpPMHMpPOBAHMH COBPEMEHHOI €CTeCTBCHHO-HAYYHOI
KapTHHBl MHPA, B TIO3HAHWH 3aKOHOB TPHPOABI M PEUICHHH KOJTOTHUECKHX
MpoOJieM YENOBEUYECTBA, A TakKKe€ B PEUICHHH BOMPOCOB PallMOHANBHOTO
MPUPOJIONONB30BaHNA, U B (JOPMHPOBAHHH IIEHHOCTHOIO OTHOIICHUS K TMPHPOJE,
O0LIECTBY, YEMOBEKY, O BKIAAE POCCHICKHX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHMOOTHH;

YMEHME BIAJETh CHCTEMON OHONOTHYECKHX 3HAHWI, KOTOpas BKIHOYACT
OnpeAeneHnss W IMOHHMAHWE CYIIHOCTH OCHOBOIOJAraromuX OHONMOTHIECKUX
TEPMUHOB M MOHATHI (BHI, JKocucTema, Omuocdepa), OHONOTMUECKHE TEOPHUH
(aBonrouonHas Teopus Y. JlapBuHA, CHHTETHYECKAs TEOPHS SBOJIOLHH), YUCHHS
(A. H. CepepioBa — 0 myTax M HanpaeJieHUAX 3ponronud, B.M. BepHaackoro — o
Ouocdepe), 3akoHBI (reHeTHueckoro pasHoeecus JDx. Xapau u B. BaiinOepra,
sapoaeiiesoro cxoacrsa K. M. bspa), mpasuna (Munumyma 1O. Jlubuxa,
3KONOTHYECKOH MHpaMHAbl DHEPrHUH), THUMOTe3bl (rumoresa «Mupa PHK» V.
I'unGepra);

YMEHME  BJIAJeTh  OCHOBHBIMH  METOJAMH  HAYYHOTO  MO3HAHHS,
HCTIONB3YEMBIMH B OHOJIOTHYECKUX MCCIEIOBAHHAX KUBBIX OOBEKTOB H SKOCHCTEM
(omucaHmne, M3MEpeHHe, HaOMOACHHE, HPKCICPUMEHT), CTOCO0aMH BBIABJICHUA H
OLICHKHU aHTPOMOTEHHBIX N3MEHEHH It B IPHPOJE;

YMEHHE BBIJIENIATh CYNICCTBCHHBIC MPHU3HAKU. BHAOB, OHOICOLIEHO30B,
KOCHCTEM H OHOChepsl, CTAOMMM3UPYIOUIErO, ABWXKYIIETO M Pa3pbIBAKOILIETO
€CTECTBEHHOTO otOopa, AJIOTIATPHYECKOTO u CUMIIATPUIECKOTO
BH000PA30BaHUs, BIIUSHUS JBIDKYIINX CHJT SBOMIOLUH HA FeHO(OH MOMyIAINH,
MPUCTIOCOOEHHOCTH OPTaHU3MOB K cpefie OOMTaHMs, Y€PEAOBAHHUs HANPaBICHUI
SBOJIIOLMH, KPYTOBOPOTA BELIECCTB M TIOTOKA PHEPIHH B IKOCHCTEMAX,

YMEHHE YCTAHABIUBATH B3aHMOCBA3M MEXKAY NPOLECCAMH  3BOJIFOLIMH,
OBWKYLIMMH CHJIAMH aHTPOIIOTEHE3a, KOMIIOHEHTAMHM PA3IMYHBIX YKOCHCTEM H
MPHCTIOCOOIEHHAMH K HUIM OPraHU3MOB;

YMEHME  BBIABIATH  OTIHYMTCIBHBIE — TIPH3HAKA  JKHBBIX  CHCTEM,
MPUCTIOCOONIEHHOCTE BUAOB K cpede OOHTaHHA, abMOTHMYECKMX M OHOTHYECKHX



KOMIIOHEHTOB ~ YKOCHCTEM, B3aHMOCBA3€H  OpraHH3MOB B  COOOIIECTBAX,
AHTPOTIOTCHHBIX H3MEHEHMIA B YKOCUCTEMAX CBOECH MECTHOCTH,;

YMEHHE MCTONb30BaTh COOTBETCTBYIOINE APryMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHE) Y1 CHMBOJIUKY I/ JOKA3aTeNILCTBA POJCTBAa OPraHH3MOB Pa3HBIX
CHCTEMAaTHYECKHUX TPYIIN, B3aUMOCBI3U OPTaHU3MOB U Cpe/bl OOUTaHNA, €AMHCTBA
YEJIOBEUCCKHX pac, HEOOXOAHMOCTH COXPaHEHHs MHOTO0Opasus BHAOB H
HKOCHCTEM KaK YCITOBHS COCYILICCTBOBAHNA MPHPOAEI H YEIIOBEUECCTRA;

YMEHHE perarh OMOJIOTHYSCKHE 3a0a49H, BHIABIATE IPUUNHHO-CIIEICTBEHHEIE
CBSI3M MEXIY HCCIEeAyEMBIMH OHOIOrHYECKUMH TIPOLIECCaMH U SIBJICHUAMH, JeJaTh
BBIBOJBI H ITPOrHO3B! HA OCHOBAHHWH IMOJIYYEHHBIX PE3YIIBTATOR;

YMEHHE BBITIONHATE JTa0OpaTOpHBIE M TIPAKTHUECKHe padoThl, COOMOAATH
MpaBua npu padboTe ¢ YYEOHBIM H T1a00paTOpHBIM 000pYA0BAHHEM;

YMEHHE BBIABUTATh THIMOTE3bI, TPOBEPATh HX JKCOCPUMEHTATBHBIMU
cpeacTBaMu, (GOpMyIHpyYs LEIb HCCASIOBaHHs, AHATU3HPOBATh IOJIYYCHHBIE
pe3yJIBTaThl M JeJIaTh BBIBOJBI,

YMCHHE Y4YacTBOBATH B yueOHO-HCCIEIOBATENbCKOH pabore mo OGMOIOruM,
5KOJIOTMH ¥ MEIOHLKHE, TPOBOAMMON Ha 0a3e IKOJBHBIX HAy4HBIX OOLIECTB, H
myONUYHO  TPEACTARNATH  MOJYYCHHBIE  PEe3yJbTaThl HAa  YYSHHYECKHX
KOH(EPEeHLNAX

YMEHHE OIIEHUBATh TUIMOTE3bI H TEOPHH O TIPOUCXOKICHNH KU3HH, YETIOBEKA
M YENOBEYECKUX pac, O MPHUUHHAX, MOCICACTBUAX M CMOCO0aX MpeAOTBpaILCHHS
rnoGanbHBIX H3MEHEH M B GHochepe;

YMEHHE OCYIIECTBIIATE OCO3HAHHBIH BBHIOOP Oyayimeit mpodeccHoHanbHOM
AEATETBHOCTH B 00NacTH OUONOTUH, IKOJIOTHH, IPUPOAOTIONB30BAHHS, MEHIVHEI,
OHOTEXHONOTHH, TICUXOJOTHN, BETEPUHAPUH, CENBCKOTO XO3AHCTBA, MUIICBOM
POMBILIIICHHOCTH, YIyONsATh TO3HABATENBHBEI HHTEPEC, HAMpaBICHHBIH Ha
OCO3HAHHBIH  BBIOOp  COOTBETCTBYWOIICH  TpodeccHd W NPOJOIDKEHHE
OHOMIOrHYECKOr0 00pa30BaHUA B OPraHM3ALMAX CPEOHETO MPO(eCCHOHANBHOIO U
BBICILIErO OOpPa3OBaHMUsI.



TEMATHYECKOE INTAHHPOBAHHUE
10 KNTACC

KoauuecTBo 9acoB JNeKTpOHHbIE
HaumeHoBaHHe pa3neoB U TeM (undposbie)
Ne n/n Koutpoabnsie | IpakTHueckne
NnporpaMmMel Bcero o0pa3zoBaTeabHbIe
padoThI padoTeI pecypeni
1 buonorus kak Hayka 1
2 JKuBble cUCTEMBI H UX U3Y4YEHHE 2
3 Buonorus knerku 2 05
4 XUMHYECKad OpraHu3alusa KIeTKH 10
5 CtpoeHue U GpyHKLUHH KIETKH 8 2
6 O6MeH BeLecTB U MPEBPALIeHHe YHEPTUH B 9 .
KJIETKe
7 HacnencreenHas ungopmMarys u 9 0.5
peanu3anus €€ B KIETKe
8 JK13HeHHBIN UUKA KIEeTKU 6 1
Ctpoenue 1 GpyHKLHH OPraHH3MOB 17 1.5
10 Pa3sMHOXEHHE H Pa3BUTHE OPTaHH3MOB 8 1.5
1 I'eHeTHKa — HayKa O HACIEACTBEHHOCTH H 5 05
HU3MEHYHBOCTH OPraHH3MOB
12 3aKOHOMEPHOCTH HACNEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH H3MEHUYHBOCTH 6 1
14 I'eneTHka yesnoBeKa 3 05
15 Cenekuus OpraHM3MOB 4 1
16 BHOTeXHONOrMA H CHHTETHYECKasd OHOJOTHS 4
17 PesepsHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB ITO ITPOTPAMME

102




11 KIACC

Koauuecrso uacos JNeKTPOHHDbIE
N n/in HaumeHoBanue pa3neos u Tem Korpoasmeie | Mpaxmaseckne (undposbie)
NPOrpamMmbl Bcero ofpasoBarebHbIE
padoTer padoTel pecypen:
1 3apoxkaeHue U pa3BUTHE IBOJIOLIHOHHBIX 4
npeAcTasneHuil B OHoaoruu
2 MuKpo3BOOLMS H €€ Pe3YJIbTaTh 14 2
3 MakposBONIOLHA H €€ Pe3yNbTaThl 6
4 IMpoucxoxaeHue 1 pa3BUTHE XKU3HU HA 15 L5
3emae
5 [Tpoucx0xKIeHHE YEIOBEKA — AHTPOTIOTEHE3 10 1
DKOJIOTHA — HayKa O B3aMMOOTHOLIEHHAX
6 OpraHM3MOB U HAAOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpyXaroLeH cpeaoii
7 OpraHusMbl U cpena oOUTaHUA 9 1.5
8 JKOJIOTHS BUOB U MOMYJISLUH 9 05
9 DKoN0rHsA coo0LIEeCcTB. DKOMOTHUECKHE ’ 05
CHCTEMBI
10 Bbuocdepa — rnobanbHasg sKocHCcTEMA 6
11 YenoBek U OKpyXKAOIAs Cpena 6
12 PesepsHoe Bpems 8
OBILLEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE INTAHHPOBAHHE

10 KITIACC
KonuuectBo yacop DNEeKTPOHHDbIE
dara uHpposLIe
Nen/m | Tema ypoka Koutponbnbie | IlpakTH4yeckue
Bcero H3Y4eHHs1 | o0pa3zoBaTelbHbIe
padoTbl patoThI
pecypebl
! Bbuonoryua Kkak KOMIUIEKCHAs HayKa 1 Kak 1 1-4.09.
4acTb COBPEMEHHOTo 00LecTBa
2 JKuBbIe CHCTEMBI H UX CBOIICTBA 1 4°4.09.
1-4.09.
3 YpoBHEBas OPraHU3aLMs XHBBIX CHCTEM 1
HcTOpust OTKPLITHS M H3YU€HHsT KJIETKU.
4 Pt OTKP y 1 7-11.09
KnetouHas Teopus
MeTtoabpl MOJEKYAPHOH H KJIETOUHOH
6uonoruu. [TpakTHueckas padora
«3yyeHHe METOAOB KJIeTOUHOH OHOIOT 1N
5 Y 1 0.5 7-11.09
(xpomarorpadus, 35ekTpodopes,
mudpepeHLanbHOe LEHTPUGYTHPOBAHMUE,
IT1P)»
6 XuMHU4eckuil COCTaB KJIETKH 1 7-11.09
- MuHepaJbHble BEILECTBA KJIETKH, HX | 14-18.09
OHOMOrHYecKas poib
OpraHuueckyie BeLeCTBa KIETKH — OeJIKH. 14-18.09
g Jlaboparopnas pabora «OOHapyxeHNe 1 0.5
0€NKOB ¢ MOMOLIBK KAYECTBEHHBIX '
peaxmii»




9 CroticTBa, knaccupukauus U GyHKUUH 14-18.09
Oenkos
10 OpraHu4eckye BeLECTBA KIETKH — 21-25.09
YIJIEBO/bI
1 OpraHuueckyie BeLeCcTBa KIeTKH — 21-25.09
JUMUABL
Hyxneunosbie kucaorel. AHK 1 PHK. 21-25.09
12 Jlaboparopnas pabora «Hccnenopanue 0.5
HYKJIEHHOBBIX KHCJIOT, BBIACIIEHHBIX U3
KJIETOK Pa3JIHYHBIX OPTaHH3MOB)
Crpoenne u pynxuuu ATD. [pyrue 28.09-2.10.
13
Hykneosuarpudochare (HTD)
14 Cexpenuposanue JJHK. Metonbl reHOMUKH, 28.09-2.10.
TPAHCKPUNTOMUKH, MPOTEOMUKH
15 MeTtonsl CTpyKTYpHOI OHonoruu 28.09°2.10.
16 Tune! knerok. ITpokapuoTnueckas Knerka >-9.10.
CTpoeHHe 3yKapHOTHUECKOH KJIeTKH. 5-9.10.
17 IpakTuyeckas pabota «M3ydyeHue CBOICTB 0.5
KJIETOYHOI MeMOpaHbI»
18 IToBepXHOCTHBIH anmnapaT KIETKH St
OnHoMeMOpaHHbIE OPTaHOU/IBI KIIETKH. 12-16.10.
19 IMpaxTuueckas pabora «Hzyuenue 0.5
JABHXXE€HUA LHTOIJIA3MbI B paCTHTeHbeIX
KJIeTKaxX»
20 [TonyaBTOHOMHbBIE OPraHOHIBI KJIETKH: 05 12-16.10.

MHTOXOHIAPHH, TacTuabl. JlaGopaTopHas




pa60'ra «HMccnegopaHue MiaasMonusa u
ACIAa3MOJIN3a B PACTUTECIIBHBIX KJICTKAX»

21

HemeMOpaHHBIE OPraHOH/BI KIIETKH

12-16.10.

22

Crpoenne u pyHxuMHU a1pa

19-23.10

23

CpaBHUTeNbHAA XapaKTEPUCTHKA KJIETOK
sykapuot. JlaboparopHas padora
«3y4yeHne CTPOEHHS KJIETOK pa3yIHYHbIX
OpPraHH3MOBY

0.5

19-23.10

24

AccuMHIALIMA U AUCCHMUISLUS — /1B
cropoHsl Metabonmusma. Tunst o6MeHa
sewects. JlaGoparopaast pabora «3yuenue
KaTaJINTHYECKOH aKTUBHOCTH (pepMEeHTOB
(Ha npuMepe aMIIA3bl WIH KaTalasbl»

19-23.10

25

DepMEeHTAaTUBHBIA XapakTep peakLHii
KJIeTOYHOro MetabonusMa. JlabopaTopHas
pabota «3yueHune pepMEeHTATHBHOTO
paclIeneHus NepoKCHA BOAOPOAA B
PAaCTUTENbHBIX H SKHUBOTHBIX KJIETKAaX»

0.5

5-11.11.

26

Benku-akTHBaTOpHI H OeNKH-MHrHOUTOPBI

5-11.11.

27

ABTOTpOdHBII THIT 0OMEHA BEIIECTB

5-11.11.

28

doTtocuHTE3

12-18.11.

29

XemocuHTes. JlabopaTopHas paboTta
«CpaBHeHHe MpoLeccoB GPOTOCHHTE3A H
XEMOCHHTE3a»

0.5

12-18.11.

30

AHaspoOHbIe oprannsmMsl. Bune! OposxeHus.

12-18.11.




JlabopatopHas pabota «CpaBHeHuUe
NPOLIECCOB OPOXKEHHS H AbIXAHUA»

A3poOHbIe OpraHu3MblL. JTanbl 19-25.11
31 3HepreTH4eckoro odMeHa. DHeprus
MeMOpaHHOro rpaaneHTa npotonos. CuHTes
AT®: Pabora nporonHoit AT®-cunTa3k!
O6o0L1ieHHe U cHCTeMaTH3aLHs 3HaHHUIT Mo 19-25.11
teMe "OOMeH BellecTB U NpeBpaLieHle
32 sHepruu B knerke" / KonrponapHas pabora
no TeMe "OOMeH BelIeCTB H MpeBpalleHHe
3HEpPrHH B KNeTke"
33 Peakiin MaTpHYHOTO CHHTE3a 19-25.11
34 Tpanckpunips — matpu4sbii cuHTes PHK 26.11°2.12
35 Tpancnauus u e€ 3tanbl 2641212
36 Konuposanue aMHHOKHCIOT. Ponb prbocoM 26.11-2.12
B OHOCHHTe3¢e Oenka
37 Opranuszanus reHoMa y NpOKapHoT U 3-9.12.
YKApHOT
33 MounekyJsipHble MEXaHH3MBbI 3KCTIPECCHH 3-9.12.
T€HOB Y 9YKapuoT
Bupycbl — HekeTodHble GOPMBI KH3HH U 3-9.12.
39 obnuraTHble napasutol. [IpakTHuecKas 0.5
paGota «Co3naHue MOOENH BUPYCa»
40 Bupychsie 3a60ne3a?1/m 4EJI0BEKa, 10-16.12.
JKUBOTHBIX, paCTeHHI/I
41 HaHoTexHONOruH B OHONOTYH U MeOHLIMHE 10-16.12.




42

JK13HeHHBII LUK KIETKU

10-16.12.

43

Martpuunsiii cunres JTHK

17-23.12.

44

Xpomocomnr. JTaboparopHas pabora
«3yueHne XpoOMOCOM Ha FOTOBBIX
MHKpOTpenapaTax»

05

17-23.12.

45

JeneHue KJIETKH — MHUTO3

17-23.12.

46

Tunel knerok. KapHokuHes H LUTOKHHES.
Perynaums )KM3HEHHOTO LIHKJIA KJIETOK.
Jlaboparopnas pabora «Habmonenue
MHTO3a B KJIETKaX KOHYHKA KOPEIlKa JIyKa
(Ha roTOBBIX MUKPOTIPENApaTax )»

05

24-30.12.

47

OG6obLIeHHe ¥ CHCTEMATH3AINA 3HAHHHI MO
teMam "HacnencTeeHHas HHpopMaUuus 1
peanuzauus ee B knerke", "JK13HeHHbIH
uukna kaetku" / KontponbHas padota mo
TeMe "Peakuuy MATPUYHOTO CHHTE3a"

24-30.12.

48

OpI‘aHI/BM KaK €IHHOE LCI0C

24-30.12.

49

Txkanu pactenuii. JlTaboparopras pabora
«3yueHne TKaHeH PaCTeHHI»

0.5

11-15.01

50

TxaHH JKHBOTHBIX U YEJIOBEKA.
JlaGoparopHas padota «H3ydyeHue TKaHeH
’KMBOTHBIX»

0.5

11-15.01

51

Opranbl. Cucrembl opraHoB. JlaboparopHas
padota «3yuyeHHe OpraHoB LIBETKOBOTO
pacTeHHs»

0.5

11-15.01




18-22.01

52 Omnopa Tena opraHu3MoB

53 JIBHKEHHE OPraHHu3MOB 482204

54 ITuTaHne OPraHu3MoOB 482204

55 IIuTaHue NO3BOHOYHBIX KHBOTHBIX. 25-29.01
[InmepapuTeneHas cucTeMa YyeloBeka

56 JpIxaHne OpraHu3MoB LR

57 JIbIxaHHe MO3BOHOUHBIX XHBOTHBIX U 25-29.01
4eJIOBEKa

58 TpancnopT BeECTB y OPraHu3MOB 4:5.02

59 KposeHocHas cuctemMa mo3BOHOYHBIX 1-5.02
’KUBOTHBIX H YeOBeKa

60 BrioeneHue y opraHu3sMoB S

61 3amuTa y OpraHu3MoB 51202,

62 HMMyHHas cUCTEMA HeIoBeKa 8-12.02.

8-12.02.

63 Pa3apa:xuMOCTE U peryisaums y OpraHi3MoB

64 I'yMopanbHas perynsuus 1 SHAOKPUHHASA 15.19.02.
CHCTEMA YKUBOTHBIX U YeJIOBEKA

65 DOpMbI pa3MHOXKEHHA OPraHH3MOB 15:19.02.

66 ITonoBoe pa3zMHOXKEHHE 15.19.02.

22-26.02.

67

Meiios




68

I"ametorenes. OOpa3oBaHHe H pa3BUTHE
nosnoBbIx knerok. Jlaboparopnas pabora
«M3yueHne CTPOSHHS NMOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKPOIPENnapaTax»

0.5

22-26.02.

69

HNuauBuayanbHOe pa3BUTHE OPTAHH3MOB —
OHTOI'CHE3

22-26.02.

70

3aknanka OpraHoB H TKaHEeH U3
3apOoabIICBLIX JHCTKOB

1-5.03.

71

Poct u passurne kuBoTHBIX. JlabopaTopHas
pabora «BbIABIeHHE IPH3HAKOB CXOACTBA
3aPOABILIEH TO3BOHOUHBIXK XKUBOTHBIX)

05

1-5.03.

72

Pa3MHOKEHHE H PA3BUTHE PACTEHHH.
JlaGopartopHas patota «CTpoeHHe OpraHOB
Pa3MHOKEHHS BBICLIHX PacTeHHI»

0.5

1-5.03.

73

O6o01ueHne 1 cHCTeMaTH3alHs 3HaAHHI Mo
teme "CTpoeHre H QyHKUUH OpraHu3MoB" /
KoHTponbHas pabota no TeMe "CTpoeHHe H
¢yHKIMH OpaHI3MOB"

9-12.03.

74

Hcropus CTaHOBJIGHHS H Pa3BHTUA
IeHETUKH KaK HayKU. OCHOBHbBIE TOHATHUSA U
cumBonbl reHeTukd. Jlaboparopaast pabora
«Jlpozoduna kak OObEKT réHETHUECKUX
UCCNEeNOBAHUI»

0.5

9-12.03.

75

3aKOHOMEePHOCTU HAaCNeNOBaHUA
NpH3HAKOB. MOHOTHOPHAHOE CKpeLLBaHHE.
IIpakTudeckas pabora "H3yueHue
pe3yabTaTOB MOHOTUOPUAHOTO
CKPeLHBAHUA ¥ APO30(bI"

0.5

9-12.03.




76 LuTtosoruyeckue OCHOBbI MOHOTHOPHUAHOTO 15-19.03
CKpeLHBaHNA
77 Ananusupymouiee ckpemusanue. Henonunoe 15-19.03
JOMHHHPOBaHHE
HurubpuaHoe ckpelMBaHue. 15-19.03
3 IIpakTudeckas pabora «U3yueHue 05
pe3yAbTaTOB AUTUOPUAHOTO CKPEeLLHBAHHS ‘
y apo3odpunb»
79 [Turonoruyuecke OCHOBBI AUTHOPUAHOTO 22-26.03.
CKpPeLHBAHUA
80 CuenneHHoe HACIeNOBAHHE NPH3HAKOB 22:26.05.
81 XpOMOCOMHasA TEOpHA HACNEACTBEHHOCTH 222005,
82 I'enernka nona 2-9.04.
83 I'eHOTHN KaK LENOCTHAsA CUCTEMA =504,
84 I'eHeTHUECKHIT KOHTPONb PA3BUTHS 5-9.04.
PaCTeHHH, KUBOTHBIX H YEJTOBEKA
25 H3MeH4uBOCTD MpH3HAKOB. Buabl 12-16.04.
H3MEHYHBOCTH
86 MonupukauHOHHAsA U3MEHYHBOCTD s
BapuainoHHBIN pAn 1 BapHALHOHHAS 12-16.04.
kpusai. JlaboparopHas pabora
87 «HccnenoBaHne 3aKOHOMEPHOCTEH 0.5

MOAM(PUKALMOHHONH H3MEHYHBOCTH.
ITocTpoeHne BapHALIMOHHOTO Psiia H
BAPUALHOHHOH KPHBOH»




33

I'eHoTHnHYeCcKas H3MEHYHBOCTD.
KoMOuHaTnBHas H3MEHYHBOCTD

19-23.04.

39

MyTtaluuoHHasA U3MEHYHBOCTD.
IMpaxTuueckasa pabora «MyTanuu y
Apo30guibl (Ha rOTOBBIX
MHKPOIIpenaparax )»

0.5

19-23.04.

90

33KOHOMepHOCT W MyTaUHOHHOTO MpoLecca.
SMHUreHeTHKa H STMHMreHOMHKA

19-23.04.

91

Ob6obieHne 1 CHCTeMATH3aLHs 10 TEMe
"["eHeTnka - HayKka O HACNEACTBEHHOCTH U
H3MEHYHBOCTH Oprann3mMoB” / KontponpHas
pabora no teme "I'enernka"

0.5

26-30.04.

92

['eHeTnka 4enoseka. [IpakTHyeckas pabota
"CocTaBleHHE H aHAIU3 POAOCTOBHOH"

26-30.04.

93

MeTonbpl MEOHLIHHCKO! MeHEeTHKHU

26-30.04.

94

3HaquHe Me,[[HLlHHCKOﬁ I'€éHETHUKH B
l'lpeIlOTBpaLlleHHI/l H JIEYE€HHUH NEHeTHYECKUX
3a001eBaHHIl UeIOBeKa

0.5

4-7.05.

95

OCHOBHBIE MOHSTHSI CEJIEKIIHH.
JlaGopatopHas pabora "H3y4eHue copToB
KYJNbTYPHBIX pacTeHUI 1 MOpoa JOMALUHUX
’KUBOTHBIX"

0.5

4-7.05.

96

MeTonb! celeKUHOHHOH palboThl.
JlaGoparopHas padota "H3ydeHue METOOOB
CEJIGKIIMH pacTeHHi"

4-7.05.

97

JIOCTHXKEHUSA CENeKLHH PACTEHHH 1
KUBOTHBIX. [IpakTHyeckas pabora
"I[TpuBuBKa pacTeHuii”

10-14.05.




08 CoxpaHeHHe, H3yueHle U UCMONb30BaHHE 1 0.5 10-14.05.
FeHETHYECKHX PECYPCOB '
buoTexHoOnorus kak Hayka u OTpacib 10-14.05.
99 npoussozacTea. [Tpakruueckas pabora 1
"N3yuenne obbexToB OHOTEXHONOrHH"
100 OCHOBHBI€ HaMpaBJeHUs CUHTETUYECKHH ] 17-21.05.
Ouonorun
101 XpOMOCOMHAasA U FeHHas WHXXKEHepUs 1 72105,
102 MenuimHckne 6HOTEXHONOMH 1 472105,
OBIIEE KOJMYECTBO YACOB ITO 102 135
.

MPOT'PAMME




11 KIACC

Konuuecrso uacos JNEKTPOHHDIC
Ne aTa NH@POBLIC
Tema ypoka Kourposbnseie | IlpakTuueckue A p
n/n Bcero H3Y4C¢HHS | 00pPa30BATE]bHDBIC
padoThi padoTsl
pecypent
1 JBomonuoHHas Teopus Y. Jlapsuna 1 1-4.09.
> I[Bmlcyume CHJIBbI 3BOJIKOLIMH BUAOB 1Mo U, 1 1-4.09.
JapBuny
3 Bopbba 3a cylecTBOBaHuUE, €CTECTBEHHBIH 1 1-4.09.
H HCKYCCTBEHHbIH oTOOp
QopMUPOBAHNE CHHTETHYECKOH TEOPHHU
4 PP P 1 7-11.09
3BOMIOLIMH
JTarnsl 3BOTIOLHOHHOIO MPOLECCa:
5 5 port 1 7-11.09
MHKPO3BOJIKOLIHS H MaKPO3BOJIOLHA
IMonynauus — sneMeHTapHas €IHHHLA
6 YT p A H 1 7-11.09
3BOMIO LU
3aKOH NeHeTH4ECKOro paBHOBeCHA JIk. 14-18.09
7 Xapnu, B. Baiinbepra. JlaboparopHas 1 0.5
pabora «BbIABIEHHE H3MEHYHBOCTH Y '
ocobeit OHOTrO BUAa»
8 JneMeHTapHbIe (PAKTOPbI IBOTOLHH 1 4451809
9 B¢ ekt ocHoratensa. SddekT " 14-18.09
OyTBUIOYHOTO FOPJIBILLKA
10 Murpauun. H3onAuuy nonyasuui: 1 21-25.09

reorpagpudieckas, Ouonoruyeckas




11

EcTtecTBeHHBIH 0TOOp — HanpapA Ui
¢axrop 3BOMOLIHU

21-25.09

12

IMonosoii oTbop

21-25.09

13

ITpucnocodaeHHOCTL OPraHu3MOB KaK
pe3yJBTaT MHKPOSBOJIOLIHH.
JlaboparopHas pabota «H3yueHue
apoMop(h0O30B H HAHOAAANTALUI ¥
pacTEeHHi U SKHBOTHBIX»

0.5

28.09-2.10.

14

IMpumepsl npHCIOcobaeHHH Y OPraHH3MOB:

mopdonoruueckue, GU3MOIOTHUECKUE,
OHOXHMHUYECKHE, TOBEICHYECKHE.
Jlaboparopnas pabora «IIpucnocobnenus
OPraHU3MOB U HX OTHOCHTE/IbHASI
1eNecooOpasHOCTbY

0.5

28.09-2.10.

15

Bua, ero KpUTEpHH H CTPYKTYpa.
JlabopatopHas pabota «CpaBHeHHEe BHOOB
no MOpP(ONOrHYECKOMY KPHTEPHIO»

0.5

28.09-2.10.

16

CTtpykTypa BUOA

5-9.10.

17

BumoobpaszoBaHue Kak pe3yJbTaT
MHKPO3IBOJIKOLHU

5-9.10.

18

Ces13b MHUKPO3BOJKOOHH H 3NHACMHOJIOTH

5-9.10.

19

MaKPOSBOII}OLIHH. ITaneoHTONOrHUYECKHE
METOAbI H3YYUCHHUA 3BOJIOLIHH

12-16.10.

20

Buoreorpaduteckne MeTOAb! H3y4eHHs
IBOJIIOLIUH

12-16.10.

21

IMOPHONOrYeCKHE U CPaBHHTEJIBHO-

12-16.10.




MOpd’)OJ’IOl"H‘leCKHe METOAbI H3YUCHUA

IBOJIKOLIUH
MonekyapHO-reHeTHUECKHE, 19-23.10
22 OHOXMMHUYECKHE U MATEMATUYECKHE
METOMBI H3Y4EHHUS 3BOTIOLNUH
23 Ob1uHe 3aKOHOMEPHOCTH 3BOIIOLIHH 19-23.10
24 ApantuBHaa paguaums. HepaBHOMepHOCTD 19-23.10
TEMIOB 3BOJIIOLUU
25 Hay4Hble runoTese! NpoHCXOXKAECHHA 5-11.11.
YKU3HH Ha 3emuie
26 JloHay4HbIe MPEACTABICHHUS O 3apOKACHUH 5-11.11.
KU3HH
7 OcHOBHBI€ 3Tanbl HEOPraHHYECKO 5-11.11.
3BOJIKOLIMH
28 I'inoTe3nl 3apOKASHHS XKU3HH 2811
Hcropust 3eMiu 1 METOABI €€ H3yHeHUs. 12-18.11.
20 JlabopatopHas pabora «H3yuenue u 05
OMHCAHHE UCKOTMAeMBIX OCTATKOB JIPEBHUX '
OpPraHHU3MOB»
30 HaganeHble 3Tanbl opraHHYeCcKoi 12-18.11.
3BOMIO LU
31 IBOIIOLIUA 3YKAPHOT 19-25.11
OCHOBHBIE 3TaIbl YBOJIIOLHU 19-25.11
0 pactuTensHOro mupa. [Ipakruueckas 0.5
o | .

paGota «H3yueHue ocoO0eHHOCTEH
CTPOSHMA pacTeHH PasHbIX OTOENOBY




33

OcHOBHBI€E 3Tanbl 3BOJIIOLHH JKHBOTHOTO
MHpPa

19-25.11

34

IBOMONMA KHBOTHBIX. [IpakTHYeCKas
pabora «M3yueHue ocobeHHOCTEH
CTPOEHHS NMO3BOHOYHBIX KHBOTHBIX»

05

26.11-2.12

35

PazputHe )KH3HU Ha 3eMie no opaM U
nepuogamM

26.11-2.12

Maccossie BbIMHPAHHA — 3KOJIOTHYCCKUE
KPH3HCBI [TPOLLIOrO

26.11-2.12

CoBpeMeHHBIIT 3KOJIOTHYECKHUIT KPU3HUC, ero
0coOeHHOCTH

3-9.12.

CoBpeMeHHasA CHCTEeMa OpraHHYECKOro
mupa. OCHOBHbIE CHCTeMaTHYECKHE
TPYMIbl OPraHM3MOB

3-9.12.

39

O600LIeHHE 1 CHCTEMATU3ALHS 3HAHUH 110
TeMaM "MHKPO3IBOMIOLHA U €€
pesyabTaThl”, "Makpo3BOMOLUA U €€
pesyabtarsl"/ KontponeHas pabora no
TeMe "DBomonua”

3-9.12.

40

AHT])OITOJIOI‘I’UI — HayKa O YC€JIOBCKE

10-16.12.

41

Passurne npeacrasiaeHuii o
MPOUCXOKIEHHUH YeJIOBEKa

10-16.12.

42

MecTo yenoBeka B CHCTEME
opranuueckoro mupa. JlaGoparopHas
pabora «M3yueHue ocobeHHOCTEH
CTPOEHUS CKEJIETa YEeJIOBEKA, CBA3AHHBIX C
HpﬂMOXO}K,IIeHHeM))

05

10-16.12.




17-23.12.

43 JBWXKyLUHE CUJIbI aHTPOMOTreHe3a
44 CootHoumeHne OHONOrHYECKHX H 17-23.12.
COLHAJIbHBIX (PAKTOPOB B AHTPOIOTEHE3E
45 OCHOBHBIE CTAZIMH AHTPOIIOTeHEe3a AESA2.
46 ITaneoreHeTrika U naaeoreHOMHKa 234-30.12.
47 IBOMIOLMA COBPEMEHHOTO YeNIoBeKa 24-30.12.
Yenoseueckue packl. [lpaxkrtuueckasn 24-30.12.
48 pabora «3yueHne IKOIOrHUeCKUX 05
ajanTaLui 4eOBeKa»
49 MexauCUHIIMHAPHbIE METOABI 11-15.01
AHTPOTIONOTHH
50 3apokaeHHe U pa3BUTHE SKOMOTHH 11-15.01
Mertonst sxkonorun. JlaGoparopaast pabora 11-15.01
51 «3yueHne METON0B 3KONIOTHYECKHX 05
HCCIIEAOBAHMI»
57 3HaueHHE IKOJOTHUYECKUX 3HAHUI 1151 18-22.01
4eJIOBEKa
53 Skonorudeckue GpakTopbl BT
Abuotudeckue dpakropbl. CBeT Kak 18-22.01
54 skonoruueckuii paxrop. JlaboparopHas 0.5
pabora «BpiaBaeHHe NPHCIOCOONEHMIH '
OPFaHIBMOB K BJIHSIHHK) CBETA»
55 Abuornueckue pakropsl. Temneparypa 0.5 25-29.01

KaK 3KoJoruueckuii gakrop.




JlabopatopHas pabota «BuigBreHHE
npHCIOCOONEHHIT OPraHN3MOB K BJIMAHHIO
TEMIIEPATY PbI»

Abnornueckue akropsl. BraxxHOCTb Kak 25-29.01
56 skonoruueckuii paxrop. JlaboparopHas 0.5

pabora «AHaTOMHYECKHE OCOOEHHOCTH '

pacTeHHi1 U3 pa3HbIX MeCT OOUTAHUSA»
57 Cpenbl 0OMTaHHS OpPraHH3MOB 25-29.01
58 buonoruyeckue puTMel 1-5.02

1-5.02

59 XKuzHenHsle GopMBI OPraHU3MOB
60 Buotnueckue pakropbl .

3HayeHHe OMOTHYECKHX B3aUMOAEHCTBHI 8-12.02.
61 AJIA CYLIECTBOBAHUA OPraHU3MOB B cpene

o0HTaHus
&2 IKOJIOTHUECKHE XAPAKTEPHCTHKH 8-12.02.

NOMYJIALHHA

OCHOBHBIE NOKA3ATENH MOMYJIALMH: 8-12.02.
63 YHCAEHHOCTD, INIOTHOCTD, BO3PAaCTHAA H

noJI0Basg CTPYKTYpa

OCHOBHBIE MOKA3aTENH MOMYNALNH: 15.19.02.
64 POKAAEMOCTb, IPHPOCT, TEMIT POCTA,

CMEPTHOCTb, MHTPaLlH
65 IKONOrH4YeCKas CTPYKTYpa NOMyJIALHH 431902
66 JluHaMuKa NOMyJISIUH U €€ peryJsaLms 431902




KpHBbIC POCTa YHCJIICHHOCTH MONYJAUWH.

22-26.02.

67
Kpusbie BbDKHBAHHS
JKONIOrM4eCKasl HHLIA BUAA. 22-26.02.
68 Jlaboparopras pabora «IIpucnocobaenus 05
CEMsH PaCTeHHH K PaCCEeNICHHIO»
69 Bua kak cucrema nonyasuui 22-26.,02.
20 3aKOHOMEPHOCTU MOBEIEHHA W MUTPaLii 1-5.03.
’KMBOTHBIX
71 CoobmecTBo opraHn3MoB — OHOLIEHO3 42505,
72 IKOCHCTEMA KaK OTKPbITasl CHCTEMA 1-5.03.
7 KpyroeBopoT BellecTB H MOTOK SHEPTHH B 9-12.03.
JKOCHCTEME
74 OCHOBHBIE MOKA3aTENH SKOCHCTEMBI S
75 IKONOTHYECKUE TTHPAMU/BI 9-12.03.
76 H3menenna coobmecTs — CyKIeccHu 4519:05
77 [TpupoaHbie 3KOCHCTEMBL. IKOCHCTEMbI 15-19.03
03€ep U peK. IKOCHUCTEeMbI MOpeil H OKeaHOB
3 ITpupoaHbIe 3KOCHCTEMBL. IKOCHCTEMbI 15-19.03
TYHIp, JIECOB, CTeMNel, MyCTbIHb
79 AHTPONOreHHbIE 3KOCHCTEMBI 22-26.03.
20 Yp6oskocucremsr. Ipaktiyeckas pabora 05 22-26.03.
«H3ydeHue U ornucaHHe ypOo3KOCHCTEMbD» '
81 3aKOHOMEPHOCTH (hOPpMHPOBAHUSA 22-26.03.




OCHOBHBIX B3aHMOAECHCTBUI OpraHn3MoOB B
IKOCHCTEMax

MexaHu3Mbl BO3ASHCTBUA 3arpsisHEHUH 5-9.04.
22 Pa3HBIX TUNOB Ha CyOOPTaHM3MEHHOM,
OPFaHIBMEHHOM, HOHYJIHIII/IOHHOM H
3KOCHCTEMHOM YPOBHAX
23 buocpepa — obiuennanerapHas obonodka 5-9.04.
3eMiu
5-9.04.
84 Yuenne B. U. Bepnanckoro o Guochepe
85 3aKOHOMEPHOCTH CYLIECTBOBAHUSA 12-16.04.
Buocdepsr
26 KpyroBopoTbl BeLLeCTB 1 12-16.04.
OHOreoXHMHYECKHEe LHKIIbI
27 3oHanbHOCTL Ouochepbl. OCHOBHBIE 12-16.04.
OHOMBI CYLIH
88 YeroitunsocTe 61oChepe! 49°23.08.
89 IKONOTHYECKUE KPH3HCHI U UX TPHUUHHBI 19:23.04.
90 BoszeiicTBue yenoseka Ha Ouocdepy e
o1 AHTpONOreHHoe BO3ACHCTBYUE Ha 26-30.04.
PACTUTENbHbIN W XKUBOTHBIH MUP
92 OxpaHa npHpOAb 26-30.04.
93 OCHOBHBIE IPHHIUIIBI YCTOHYHBOIO 26-30.04.
pPa3BUTHA Y€JIOBEYECTBA H NPUPOADI
04 PauyoHaabHOE MPUPOIONOIb30BaHHE H 4-7.05.

COXPAHCHHUEC OHOJIOrHYECKOro




pasHoobpasus 3emnu

O06001eHHe 1 CHCTEMATH3AIMS 3HAHHH 110 4-7.05.

TEMaM " JKOJIOTHA - HAYKa O

B3aHMOOTHOLUEHHAX OPraHH3MOB APyT €

JPYroM 1 HAAOPraHH3MEHHBIX CHCTEM C
95 OKpyKarmen cpepoii”, "Opranusmsl 1 1

cpena obutaHuA", "IKONOTHSA BHAOB U

nonyiAuMsg”, "IKonorus cood1LecTs.

Dkonorudeckue cucreMul”, "bBuocdepa -

rnoGanbHas skocucreMa" / KoHTponbHas

paboTa no TeMe "Jkonorus”
96 PesepBHblii ypok 1 i
97 PesepBHbiii ypok 1 10-14.05.
98 PesepBHbIii ypok 1 10-14.05.
99 PesepBHbIii ypok 1 10-14.05.
100 PesepBHbIii ypok 1 17-21.05.
101 Pe3sepBHbIii ypok 1 17-21.05.
102 PesepBHbIii ypok 1 17-21.05.

OBLIEE KOJIMYECTBO YACOB I1O
I[MPOTPAMME

102

75







INPOBEPAEMBIE HA EI'3 110 BHOJIOI'MH TPEBOBAHHA K
PE3YJILTATAM OCBOEHHA OCHOBHOMH OBPA3OBATEJILHOH
IMPOI'PAMMBI CPEJHET' O OBILIET O OBPA30BAHHSA

Kon
NpoBEPSEMOro
TpeOoBAHHS

IIpoeepsiembie TPEOOBAHHA K NPEAMETHBIM PE3YJbTATAM OCBOCHHS
OCHOBHOH 00pa30BATE/ILHONH MPOrPaAMMb] CPeAHEro o0mero
o0pasoBanus

C¢dpopMUPOBaHHOCTE 3HAHHII O MeCcTe W PoNH OHOJOTHM B CHCTEMeE
€CTECTBEHHBIX HayK, B {popMupoBanuH COBPEMEHHON
€CTeCTBEHHOHAYYHOI KapTHHBI MHpa, B MO3HAHUH 3aKOHOB MPHPOIBI U
PEIIEHHHN KU3HEHHO BAXKHBIX COLHAJIbHO-3THYECKHX, YKOHOMHYECKHX,
IKOJOTHUECKHUX MPOOJIEM 4eJIOBeYECTBA, 4 TAKXKE B PEIISHHH BOIPOCOB
pauKMoOHANBbHOTO MPHPOAONOIb30BaHUA, B (POPMHPOBAHHH LEHHOCTHOTO
OTHOILEHHS K Npupoae, oOIECTBY, YEI0BEKy; O BKJIAAE POCCHHCKHX H
3apy0eKHBIX YUE€HBIX — OHONIOTOB B pa3BUTHE OHOMOTHU

BnaneHune cucTeMoil 3HaHHI 00 OCHOBHBIX METONAX HAay4YHOTO
MO3HAHUS, HCTIONB3YeMbIX B OMONOTMYECKHX HCCNEHOBAHHSX JKUBBIX
00BbeKTOB M SKOCHCTeM (OmHCaHHe, H3MepeHHe, MpoBeleHe
HaOmoaeHuit); cnocodaMu BBIABJIEHHS H OLEHKH aHTPOIOTEHHBIX
M3MEeHEHHI B mpupoze.

YMeHHe BbIABHIATb THIOTE3BI, MPOBEPATh HX 3KCTEPHMEHTANbHBIMH
cpencTeamy, (OPMyNHpYs LeNb HCCAENOBAHMS, aHAIM3HPOBAThH
MONyYeHHbIe Pe3yNbTAThI i AeNaTh BHIBOIDIL.

BhisiBI€HHE 3aBHCHMOCTH MEXKJAY HCCIEAYeMbIMH BeJIHYHHAMM,
OOBACHEHNE TMOYYEHHBIX PE3YJIbTATOB H OPMyIHPOBAHNE BHIBOLOB €
MCIONb30BaHHeM HayYHBIX TIOHATHIA, TEOPHH 1 3aKOHOB

YMeHHe BIaneTh CHCTEMOH OHONOrM4YeCKHX 3HAHWH, KOTOpast
BKJIIOYAET. OCHOBOTIONATAIOLIME OHONOTHYecKHe TePMHHBI M TOHATHS
(>ku3Hb, KJIETKA, TKAHb, OPraH, OPraHU3M, BHJ, MOMYJBILHS, SKOCHCTEMA,
OuoneHo3, Ouochepa, MeTaOONH3M, FOMEeOCTas3, KJISTOUHBIH MMMYHMTET,
OuocuHTes Oenka, OHOMOMMMEpPBI, HOWUCKPETHOCTb, CaMOPEryJsLus,
CaMOBOCTIPOU3BEACHHE, HACJIeICTBEHHOCTD, H3MEHYHBOCTb,
SHEPro3aBHCHMOCTD, POCT H Pa3BHTHE),

Ouonornueckne Teopuu: knerouHas Tteopus T. IllBamna, M.
lneiinena, P. Bupxoa, kJIOHaNbHO-CENeKTUBHOrO HMMyHuTeta II
DOpmux, H.. MeuHnkoBa, XpOMOCOMHAs TEOPHs HACNEeACTBEHHOCTH T.
Moprana, 3akoH 3apoabnuesoro cxoacrsa K. bapa, 3pomoinuoHHas

TEOpUA 4. HapBI/IHa, CHHTCTHYCCKAA TEOPHA 3BOMIOUWH, TCOPHA




aHTponoreHesa Y. [lapeuHa, Teopus OuoreoueHosza B.H. Cykauépa;
yuenne H.H. BaBunosa o neHTpax MHOrooOpasusa H NPOUCXOXIAESHUs!
KyJbTypHbIX pacteHud, ydeHue A H. CepepuoBa © mnyTax u
HaNpaBJeHUsX BOMOLHH, yueHue B 1. BeprHanckoro — o 6uocepe);
3aKOHBI {€IHHOOOPA3Hs MOTOMKOB MEPBOrO MOKOJIEHHS, PACIeIIeHHS
MPU3HAKOB, HE3aBHCHUMOro HacienoBaHWs npusHakoB [ Menpens;
CLEIJICHHOrO HACJeAOBaHHs NPH3HAKOB M HApYLICHHs CLEIUICHHs
renoB T. MopraHa, roMONOrHYeCKHX pPSAOB B HACI€ACTBEHHOH
usmenunsocti H.M. Baeunopa, renetudeckoro paBHOBecHS JIk.
Xapan u B. BaiinOepra; 3sapoabimeBoro cxonctea K. Bopa;
OuoreHernueckuii 3akoH 3. I'ekkens, @. Mionnepa);

NPHUHLHIBI {(YUCTOTBI FAMET, KOMIUIEMEHTAPHOCTH),

npasuaa (Muaumyma IO. JInbuxa, sxonoruueckoii mupaMHibl 4HCETN,
OUOMacchl H SHEPTHHU),

runoressl (koauepsatHoii A M. OmnapuHa, nepBuuHoro OynwoHa JIk.
Xonpeiina, Mukpocdep C. ®okca, pudosuma T. Yek)

YMeHHe peuaTh IMOUCKOBBIE OHOJOrHMYeCKHE 3a7a4H; BBIABIATH
NPUIHHHO-CIIEACTBEHHbIE CBA3U MEXKY HCCNENyEeMbIMU
OHonornyeckuMH O0OBEKTaMH, MpPOLECCaMH M SBJEHUSAMH, OenaThb
BBIBO/IbI H IIPOTHO3bI HA OCHOBAHHH IOJIYYEHHBIX PE3YJIBTATOB;
COCTABJISATE NEHOTUINHMYECKHE CXEMbl CKPELIHBaHHS A Pa3HbIX TUIOB
HacleAOBaHHsA NMPHU3HAKOB y OPraHHU3MOB, COCTABJATH CXEMBl MEpeHOCa
BEIIIECTB U 3HEPTHH B 3KOCHCTEMAX (LIeNH IMHTAHHUA, MHILEBbIE CETH)

VMeHHe YCTaHAaBIMBaThb  B3aUMOCBA3M MEXIY CTpPOEHHEM M|
(PYHKLMSAMH: OPraHOMAOB, KJIETOK pPAa3HBIX TKaHEH, OpraHamu H
CHCTEeMaMH OpraHOB Y PpacTeHWH, >XKHBOTHBIX M YENOBEKA, MEXAY
sTanaMy 0OMEHa BELIECTB; 3TanaMH KJIE€TOYHOIO LHKJIA H XKU3HEHHBIX
LIMKJIOB OPTraHU3MOB; 3TanaMH 3MOPHOHANILHOIO Pa3BUTHS, NEHOTHIIOM
U ¢eHoTHrOM, ¢eHOoTHIOM U (dakTopaMH cpeabl OOUTaHUS;
npouecCaMu  3BOJIIOLIMH, ABHXXYLIHMH CHJIaMH AHTPOINOreHE34,
KOMIIOHEHTAMH Pa3iU4HbIX 3KOCHCTEM M MPHCMOCOONEHHAMH K HUM
OpraHu3MOB

Y MeHHE BBIIENATD CYIECTBEHHbIE MPH3HAKH:

CTPOEHHsI BUPYCOB, KJIETOK MPOKAPHOT U 3YKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX OPTaHH3MOB, BHIOB, OHOI€OLIEHO30B, YKOCHCTEM H
Ouocdepbl;, CTpOEHUA OPraHoB M CHUCTEM OpPraHOB pPacTEHHI,
’KHBOTHBIX, YEIOBEKA,; MPOLECCOB XXU3HEASATENBHOCTH, MPOTEKAOIUX
B OpPraHM3Max pacTeHHWil, SKHBOTHBIX W UEJOBEKa, OMOJOrHYECKHX




npoueccoB. oOMeHa BellecTB (Merabonausm), HHPOpMALMH U
NpeBpalleHus 3Heprun, OpoKeHUs, aBTOTPOPHOro H reTepoTpoPHOro
TUMOB MHTaHUA, (OTOCHHTE3a H XEMOCHHTE3a, MHTO3a, Meiio3a,
rameToreHesa, IMOpHOreHesa, NOCTIMOPHOHANBHOIO  Pa3BHUTHSA,
Pa3MHOXEHHUsA, HHAHUBHAYAJIIBHOIO Pa3BUTHS OPraHM3Ma (OHTOIeHe3a),
B3aUMOICHCTBHA TI€HOB, TreTepo3Hca, MAeiCTBHI HCKYCCTBEHHOTO
orbopa, CTaOMIM3HPYIOINErO, ABIKYINENO M  Pa3pbIBAIOLIETO
€CTECTBEHHOro oTOOpa;, AaJUIONATPHYECKOTO M CHMNATPHYECKOro
BUA0OOpPa30BaHNA, BAMAHUA OBHXKYIIHX CHJI 3BONIOLHM Ha TeHO(POHI
MONYJSIUH;, NPUCTIOCOONIEHHOCTH OpPraHu3MOB K cpene oOuTaHms,
uepeNOBaHUA HANpaBJCHHII 3BONIOLHM, KPYroBOpPOTa BELIECTB MU

MMOTOKA HEPTHUH B 3KOCHCTEMAX

CdopMHUpOBaHHOCTE YMEHHUS BBIAENATb CYLIECTBEHHbIE TNPH3HAKU
BUPYCOB, KJI€TOK IPOKAPHOT UM 3YKAPHUOT, OJHOKJIETOMHBIX U
MHOTOKJIETOUHBIX OPTaHH3MOB, BHIOB, OHOreOLIEHO30B H 3KOCHCTEM;
0co0eHHOCTH mpoleccoB 0OMeHa BEeLIeCTB H MpeBpalleHHs SHepriu B
KaeTke, (POTOCHHTE3a, IUIACTHYECKOTrO M HHEPreTHHEeCKOro oOMeHa,
XeMOCHHTE3a, MHTO03a, MEH03a, OIUIOAOTBOPEHMS, pa3BHUTHA H
pa3MHOKEHHSA, MHOHUBUAYANBHOTO Pa3sBUTHS OpPraHu3Ma (OHTOTeHesa),
60pbbbI 32 CYLIECTBOBAHHE, €CTECTBEHHOIO 0TOOpa, BUI00Opa3oBaHusl,
MpUCMOCOONEHHOCTH OpPraHu3MOB K cpede OOMTaHWA, BIHAHUA
KOMIOHEHTOB 5KOCHCTEM, aHTPOMOTeHHBIX U3MEHEeHUH B 3KOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB M NMPEBPAILEHHS 3HEPTHU B
Guocdepe

Ymenune HCIIOJIB30BATh COOTBETCTBYIOIIIE apryMeHTHI,
OMONOTMYECKYI0 TEPMHHONOTHIO H CHMBOJIHKY N AOKA3aTeNbCTBA
POACTBA OPraHM3MOB PAa3HBIX CHCTEMATHYECKUX IPYNII, B3aUMOCBA3H
OpPraHu3MOB U cpenpl OOMTaHHA, €QHHCTBA HEJIOBEYECKHX pac;
HeoOXOOHUMOCTH 3[0POBOTO 00pasa KH3HH, COXpaHeHUs pa3Ho00pasHs
BUAOB H 3KOCHCTEM KaK YCJOBHS COCYLUIECTBOBAHHS IPUPOABI U
YeJNIOBeUeCTBA

VMeHHe KPUTHYECKH OLIEHHBATh HHOPOPMAIHMI) OHONIOrHUeCKOro
CONEPKAHMS, WHTEPNPETHPOBATh ITHUECKUE ACNEKThl COBPEMEHHBIX
MCCICIOBAHMN B OHMOJIOTMH,  MEAMUUHE,  OHOTEXHOJOTHUH;
paccMaTpuBaTh rnobaneHbIe IKOJIOTHUECKHE npodaeMbl
COBPEMEHHOCTH, (POPMHUPOBATL MO OTHOLIEHHIO K HUM COOCTBEHHYIO

MO3HITHID




IHEPEYEHD DJIEMEHTOB COAEPXKAHHA, ITIPOBEPAEMBIX HA EI'D
11O BHOJIOT'HH

Kon

IIpoBepsieMbli 3JIEMEHT COACPRAHUA

buonorus kak Hayka. JKuBbIE CHCTEMEI H HX H3YYCHUEC

1.1

CoBpemeHHass OHONOTHS — KOMIUIGKCHasd Hayka. buonorudeckue Hayku H
u3y4aeMble HMH npoOnembl. QyHAAMEHTANbHbIE, NPUKIAAHBIE H TOHCKOBbIE
Hay4HBIE HCCIIEOBAHUS B OHOIOTHHU.

3HaveHne Ouonorud B (GOPMUPOBAHHM COBPEMEHHOH €CTECTBEHHO-HAay4HOI
kapTuHbl Mupa. Ilpodeccuu, ceazanHble ¢ Omonorueil. 3HaueHne OHOMOrHH B
MPAKTU4ECKOH AEATeNbHOCTH 4eJoBeKa: MeOWLMHE, CEeNbCKOM XO03siicTBe,
MPOMBILIIEHHOCTH, OXpaHe NPUPOAbI

1.2

JKuBble CHCTEMBl Kak npeamMeT u3ydeHHs Ouojorud. CBOHCTBA JKHUBBIX CHCTEM:
€IMHCTBO XHMHYECKOTO COCTaBa, OUCKPETHOCTh W LENOCTHOCTb, CJNOKHOCTb H
YIIOPSAOUEHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPTaHH3aLHs,
CaMOBOCTIPOH3BEAECHHE, Pa3IpakUMOCTh, H3MEHUHBOCTD, POCT U Pa3BUTHE.
YPOBHH OPraHW3ALMU KHBBIX CHCTEM: MOJIEKYJAPHbIH, KJIETOUHBIH, TKAHEBBII,
OPraHU3MEHHBI, NOMYJIALHOHHO-BUAOBOH, 3KOCHCTEMHBIH
(6uoreoueHoTu4eckuii), Ouocdepuplii. [Ipouecchl, mMpoucxomdlIde B KUBBIX
cucremax. OCHOBHbIE Mpu3HAaky kuBoro. JKusHe kak Qopma CylmecTBOBaHUA
MaTepHH

Meronel Ouosmornueckoii Hayku. HabmoaeHue, usmepeHue, 3KCIEPHMEHT,
cucremarusauusa, MeraaHaiu3. IloHarHe © 3aBUCHMOH M HE3aBHCHMOII
nepeMeHHoili. IInaHupoeaHne skcrnepuMenTa. I[TocTaHOBKA W MpOBEpPKa THIOTES.
Hynesas runoresa. Ilonsrue BeiGopkun u e mocroBepHocTh, Pazbpoc B
Ouonoruueckux HaHHBIX. OLeHKa DOCTOBEPHOCTH MONYYEHHBIX Pe3yJbTaToOB.
IIpu4HHEl MCKaKeHUA pPe3yJbTaTOB 3KCMepHMeEHTA. IIOHATHE CTaTHCTHYECKOTO
TecTa

Krnerxa kax 6uonoruuyeckas CucTema

21

Knerka — cTpykTypHO-QYHKIHOHANBHAS eqUHUIA JXuBOro. Mcropust oTKphITHS
kaetku. PaGotel P. I'yka, A. Jlepenryka. Knerounad teopus (T. IlIpann, M.
HInefinen, P. Bupxos). OCHOBHbBIE NONOKEHHS COBPEMEHHOHN KJIETOUHOH TEOPHH.
Metoar! MONEKYIAPHON U KNETOYHOH OHOJIOTHH: MHKPOCKONHA, XpOMaTorpagus,
sJeKTpodopes, MeTon MeYeHbIX aTOMOB, nuddepeHIraTbHOS

LeHTPH(YTHPOBAHUE, KYJIBTHBUPOBAHHE KJIETOK

2.2

XUMHYECKUH COCTaB KIETKH. Makpo-, MUKPO- U YIIBTPAMUKPOJIEMeHThl. Bona u
€¢é poNib KaK PaCTBOPUTEJsS, PEareHTa, y4acTHe B CTPYKTYPHPOBAHHH KJIETKH,




TEMIOperyIsuud. MuHepaldbHble BEILeCTBAa KJIETKH, WX OHOJOrHYecKas ponb.
Ponb KaTHOHOB H AHHOHOB B KJIETKE.

buonornveckue mnonumepbl. benkH. AMHHOKHCIOTHBIH cOCTaB  OeNKoB.
Crtpyxrypel Oenkoroii monexyabl. IlepBuunast ¢TpykTypa Oenka, nenmtuaHas
cBs3b. BTOpHuHasA, TpeTHuYHasA, 4YeTBePTUMHAs CTPYKTyphl JleHaTypanus.
CaoiicTpa 6enkop. Knaccudukauusa 6enkos. buonoruyeckie GyHKUMH OEIKOB.
Yrnepoael. MoHoCaxapuzabl, AUCAXapUABI, OJHIOCaXapuabl U MOJHCAXaPHIBL
OO0wuii mnnaH cTpoeHus W (PU3HKO-XHMHUYECKHE CBOWCTBA  YIJIEBOIOB.
buonornveckue GyHKUNH YIIEBOIOB.

Junuaer. TunpodunbHo-ruapodobHeie cBoiicTBa. Knaccudukaims munmugos.
Tpurnuuepuasl, (ochonunuapl, BOCKH, cTepouapl. buojorndeckue GyHKUHH
nunuaos. Obmue coiicTBa Ononornyecknx MeMOpaH — TeKy4eCTb, CIIOCOOHOCTD
K CaMO3aMBIKaHUK), TOJIYIPOHHIAEMOCTbD.

HykneuHoebie kucaorel. JHK u PHK. CrpoeHue HYKJIEHHOBBIX KHCIIOT.
Hyxneorunw!. Ilpunnun kommuementapHoctu. Ilpasuno Yapradda. Crpykrypa
JAHK — mBoiiHas cnupanb. MecToHaxoxaeHHe H Ouonorndeckue Gpyakuuu JHK.
Bunel PHK. ®yukuuu PHK B knetke.

Crtpoenne monekynnl AT®. Makposprudeckue cBsasu B Mojaekyne ATO.
buonornyeckue pyHkuud AT®. BoccTaHOBNEHHBIE MEPEHOCYHKH, UX (DYHKLMH B
knetke. Cexennposanue JIHK.

CrpyxrypHast Ouonorusi: Ouoxummueckne u OnHODUIMUECKHE HCCIEAOBAHUA
COCTaBa H MPOCTPAHCTBEHHON CTPYKTYpPbl OUOMONIEKY

Tunel  kneTok: dykapuoTH4eCKass M npokapuotHueckas. CTpykTypHO-
(dyHKUHOHANBHBIE OOPa30BaHUS KJETKH.

Crpoenne npokapuotuueckoi knerku. KnerouHas crenka Oaxrepuili u apxeii.
OcobennocTn CTpoeHHst reTepoTpodHOil M aBTOTPOPHONH NPOKAPHOTHUECKHX
KJeToK. MecTo U poJib MPOKapHOT B OHOLIEHO3aX.

Ctpoenne u (HyHKIHMOHHPOBAHME 3yKapHOTHUECKOH kaerku. Ilnasmatuueckas
MeMOpaHa (rmasManeMma). CTpykTypa niasMatHueckoil MemOpaHel. TpaHcropT
BEIIECTB 4Yepe3 IUlasMaTH4deckyro MemOpaHy: mnaccuBHbilE  (auddysus,
obneruénnas uddysus), axkTUBHbIH (NEPBUYHBIE M BTOPUYHBIH AKTHBHBII
TpaHcniopt). IlonynpoHuuaemocTe MeMOpaHbl. Pabota HaTpuii-KanHeBOro
Hacoca. DHAOLMTO3. MUHOIMTO3, (arouuTos. Dx3ouuto3. KnerouHas cTeHka.
Ctpykrypa H GYHKUHH KJIETOYHOH CTeHKH pacTeHHil, rpuGos.

Muromnazma. Lluroszons. Llutockener. [lpuxkeHue nuromnazmel. OpraHouzab!
knetky. OpHoMeMOpaHHBIE OPraHOMIABl KJIETKH. 3JHIAOIUIA3MATHYECKAss CeTh
(3I1IC), annapaT ['odbIKH, TU30COMBI, UX CTpOeHHEe H (YHKUUH. B3auMocBA3b
OTHOMEMOPAHHBIX OPraHOWAOB KJEeTKH. CTPOSHHE TPaHyJIAPHOrO PETHKYJIYMA.
CuHrte3 pacTBOpUMBIX OenkoB. CHHTE3 KJIeTOYHbIX MeMOpaH. I'magkuii




(arpaHynapHbiil) SHAoOMNIasMaTHUYeCkHil peTukyayMm. CekperopHad ¢yHKUHSA
armmapata Tonppxu. Tpancnopr BemecTs B kinerke. Bakyoau pacTHTEIbHBIX
kiaetok. Knetounelii cok. Typrop.

HOJIyaBTOHOMHble Opl"aHOI/I,I[bI KJICTKH. MHUT: OXOH,[[pI/II/I, mIacTuabl.

Crpoenue u ¢yHKIMM MHTOXOHAPUH M MacTHA. IlepBuuHble, BTOpH4YHBIE H
CIOKHblE  TIACTUABl  (QOTOCHHTE3UPYIOILMX  3YKapUOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEHKOMIACTBI BHICIIHX PACTEHUIA.

HemeMOpaHHble opraHouzbl kneTku CrpoeHue H (PyHKUHH HeMeMOpaHHBIX
opraHouzaoB KineTkd. PubocoMel. MuxpodunaMeHTs. MbllleyHble KIETKH.
Mukpotpydouku. Knerounbni wneHtp. CTpOoeHHE H JBHXXEHHE KIYTUKOB H
pecHu4ek. MUKpOTpyOOUKM LUHUTOIIa3Mbl. LIeHTpHOE.

Anpo. Obonouka Axpa, XPOMATHH, KapHOIUIA3Ma, SAPBILIKM, HX CTPOCHHE U
bysxkimuy. Snepueiii Oenkosblii MaTpukc. IIpocTpaHCTBEHHOE pPACHONOKEHHE
XpOMOCOM B HHTepda3HOM Aape. benku XpoMaTHHa — FTHCTOHBI,

Knerounbie BkmoueHHs. CpaBHUTENIbHAA XapaKTEPHCTHKA KJIETOK 3VKapHOT
(pacTHTENbHOI, JKHBOTHOH, rPHOHON)
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AccUMWISLIMA U AUCCHMHJIAALHA — JB€ CTOPOHBI Merabosusma. Tunbl oOmMeHa
BELIECTB. aBTOTPOGHLIA U rerepoTpodHbii. Yuactue xucnopona B oOMEHHBIX
npoueccax. JHepreTuyeckoe odecredyeHHe KIeTku: mpespameHne AT® B
obmeHHbIx mpoueccax. DepMEHTATHUBHBIH XapakTep PeakLHil KIETOUHOro
Mmetabonusma. PepMeHTbl, HX CTPOEHHE, CBOWCTBA H MeXaHH3M HAeiCTBUS.
Kodepmentsl. OTnuuns GpepMEHTOB OT HEOPraHHYECKHX KaTalH3aTopoB. benku-
aKTUBATOPBl U OENKH-HHrHOUTOPBL 3aBHCHMOCTH CKOPOCTH (PepPMEHTATHBHBIX
peakLuuii OT pa3au4HbIX (HaKTOPOB.

[TepBuuHBI CHHTE3 OpPraHMYEeCKHX BewlecTB B Knerke. Dorocuntes. Poab
XJopomnacToB B mpouecce (orocuHTesa. CBeroBas M TeMHOBasdg asbl
[IponykTuBHOCTL (poTOCHHTE3a. BausHMe pasnHuHbIX (DAaKTOPOB HAa CKOPOCTD
{porocunTesa. 3HaueHHe (POTOCHHTE3A.

XeMocHHTe3. PazHooOpasue opraHi3MOB-XeMOCHHTETHKOB. HUTPU(pHLHpYIOLINE
OakTepuu, skene3obakTepHu, cepobakTepHy, BOAOPOAHbIE OakTepHu. 3HaueHUe
X€MOCHHTE3a.

AHaspoOHble opraHuambl. Buabl OposkeHus. IlpogykTel OposkeHUS M HX
HCIOJB30BAHHE YEJIOBEKOM. AHAPOOHBIE MHKPOOPraHH3MbI Kak OOBEKTHI
OUOTEXHONOrMH H Bo30ynuTenu GonesHei.

A3poOHBIe OpraHH3Mbl. JTanbl dHepreTudeckoro obmena. IToaroroBuTENbHBIN
stan. [nmukonns — OeCKHCIOPOIHOE PACILENIIEHHE TITKO3bL.

Buonornyeckoe OKUCIEHHE, WIM KJIeTOYHOe ObIXaHWe. Pojb MHTOXOHOpHIT B
nponeccax OHOJIOTHUECKOTO OKHCIIEHUSL. Huxkauyeckue PeaKLHH,

OxucnurensHoe ¢ocpopunupopanue. [Ipeumyiuectsa aspoGHoro mytu oGMeHa




BELIECTB nepen aHa3poOHbIM. (P PeKTHBHOCTE SHEPreTHYeCKoro oOMeHa

2.5

Peakuuu MatpuuyHoro cHHre3a. [IpHHLMN KOMIUIEMEHTapHOCTH B pEAKLHAX
MaTpUYHOTO CHHTe3a. Peanu3auus HacneacTBeHHOH HHbopMaLuu. I 'eHeTHuecKui
koA, ero csoiicrBa. Tpanckpunuusi — marpuuHbii cuHTe3 PHK. IlpuHLunb!
TPAHCKPHIUMH: KOMIUIEMEHTAPHOCTb, aHTUMAPAJIENbHOCT, ACHMMETPHYHOCTD.
Tpancmauust u eé stanbl. Yuactue TpancnoptHeix PHK B OnocuHTese Oenka.
Venosus Ouocunresa Oenka. KonupoBanme amuHokucnor. Posas pubocom B
OuocuHTe3e Oenka.

OpraHuzaiys reHoMa y NpoKapHoT H SYKapHOT. Peryysauus akTHBHOCTH I'€HOB Y
npokapuoT. ['unoresa onepona (®. XKakob, )K. Mano). Perynsauus oOMeHHBIX
npoueccoB B KieTke. Kneroynslii romMeocras.

Bupychl — HekyieTouHble (POpMBI KH3HH H OOaMraTHele mapasutel. CTpoeHHe
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, HakTeprogharos.

BupycHeie 3a00neBaHus 4enoBeKa, KuBOTHbIX, pacreHuit. CITNJ], COVID-19,
COLIMAJIbHBIE U MEIHLIIHHCKHE NPOOJIeMbl

2.6

Knerounelfi UMKJN, ero mnepuoasl H perynsuus. HHrepdasa H  MUTO3.
OcobenHocTu npoueccos, nporekawmux B uHrepdasze. I[MoaroroBka knerku x
neneHuto.  IlpecuHTeTHYecKUH  (MOCTMUTOTHYECKHiT), CHHTETUYECKUH WU
MOCTCUHTETHYECK I {MPeMUTOTHYECKHIT) NepHoOb! HHTEP(a3eL

Marpuunbiii cuntes JITHK - perukaums. Ilpunumynsr permkaumn  JTHK:
KOMIUIEMEHTApHOCTb, TOJNYKOHCEPBAaTUBHBIN CHHTE3, aHTHIApPaeNbHOCTE.
Mexanusm permmkamuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Teaomepsl u
TenoMepasa. XPOMOCOMHBbIH HaOop KIeTKM — KapuoTun. JUMIOHAHBIA U
ramnouaHelii  HaGopbl XpoMocoM. I'omonoruuHele XpoMocoMel. IlomoBblie
XPOMOCOMBL.

Henenve kneTkd — MuTo3. CTaguM MHUTO3a U MPOMCXOAALINE B HHUX NMPOLECCHI.
Tunet muroza. Kapuokunes u nurokunes. buonornueckoe 3HaueHHe MHTO3a.
Peryasimua MutoTH4eckoro nukna kiaetku. IporpamMupyemasn kietouHas rudesnn
— arnonTo3.

OYHKIIMOHAIBHAS FeHOMHKA

Opranusm kak GHONOrH4YecKas CHCTeMa

3.1

OnHOKNETOUHBIE,  KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE ~ OpPraHH3Mbl  H
MHOTOTKaHEBbIE OPTaHH3MBI.

@opMbl Pa3sMHOXKEHHA OpPraHU3MOB. Oecronoe (BKJIKYAsA BEreTaTHBHOE) U
nonosoe. Buabl Oecrmodoro pasMHOXKEHHS. TOYKOBAHHE,  CIOPYIALINA,
¢dparMeHTaLHs, KIOHHPOBAHUE.

IMonosoe pasmuokeHue. [Tonosbeie kneTkH, wid ramersl. Meiio3. Ctaauu Meiiosa.
ITosenenue xpomocoM B Meiose. Kpoccunrosep. buonornueckuil cMpica Meiiosa




U MOJOBOTO Mpouecca. MeHo3 U ero MecTo B JKH3HEHHOM LHKJIE OPraHU3MOB.
IIpensapoabimesoe paszsutue. 'ameTorenes y kuBOTHBIX. I1OJIOBBIE >Kene3bl
OOpa3oBaHue W pa3BHTHE TMONOBBIX KieToK. CmepMaToreHes H OOTeHes.
Ctpoenne nonoseix KiaeTok. OQmionoTBopeHHe U >MOpHOHANBHOE pPa3sBHTHE
KHUBOTHBIX. CrocOOBI OIUIONOTBOPEHUA: HAPY)XKHOE, BHyTpeHHee. [TapreHorenes.
HWHauBuOoyaneHOe pasBuTHe opraHu3moB (oHToreHes). Crtaauu 3MOpHOreHesa
JKUBOTHBIX (Ha npumepe asaryumku). Jipobnenne. Tuner apobnenns. Ocobennoctu
OpoONeHus MIEKOMUTAIOWMX. 3apoAbllieBble JUCTKH (racTpynsAuus). 3akiagka
OpPraHoB H TKaHell M3 3apOAbIIEBbIX JIHCTKOB. B3auMHOe BAMSHNE 4YacTeH
Pa3BHBAKOLIErOCA 3apoabla  (3MOpHOHANBbHAS HHAYKIMA). 3aKjajgka IUIAHA
CTPOEHHUA KUBOTHOTO Kak Ppe3yNbTaT HepapXU4eCcKUX B3aMMOIEHCTBHI TeHOB.
BausHue Ha »MOPHOHANBHOE pa3sBHTHE pa3IHYHBIX (DAKTOPOB OKPYXKAMOLIEH
CpeibL.

Poct u passutHe kuBoTHbIX. [TocTaMOpuoHanbHeli nepuon. [IpsaMoe u HenmpsMoe
paseurne. PasBurue ¢ Meramopdo3oM y GeCrnO3BOHOMHBIX M [O3BOHOMHBIX
’KHBOTHBIX. BuonorHyeckoe 3HaueHHe MNPSAMOrO M HENPAMOIrO PpasBUTHA, HX
pacnmpocTpaHeHHe B mpupoae. THMbl pocTa XHBOTHBIX. PaKTOpHl peryiaLHu
pocTta >XHMBOTHBIX M 4enoseka. Craguu NOCTIMOPHOHAIBHOTO PA3BHUTHA Y
’KHBOTHBIX U uenioseka. [lepronbl OHTOreHes3a 4eNnoBeKa.

PasmuoxxeHne u passurie pacreHuil. [amerodur u cnopodur. Meiios B
KH3HEHHOM Lukae pacreHuil. OOpasoBaHue cnop B mpolecce Meio3a.
I'ametoreHes y pactreHufi. ONIONOTBOpPEHHE H Pa3BHUTHE PACTHTENBHBIX
opranu3mMoB. JIBOIiHOe OMIOOTBOPEHHE ¥ LBETKOBBIX pacTeHuii. ObpazoBaHue u
pa3BHTHE ceMeHH. MexXaHU3Mbl peryJisLHH OHTOTeHe3a Y paCTeHHI H JKHBOTHBIX
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Hcropua CTaHOBJE€HMA M Pa3BHTHA T'eHETHKH Kak Hayku. (OCHOBHBIC
FeHeTHYECKHe MOHATHA U CHMBOJNIBL. | OMOJOTHYHBIE XPOMOCOMBI, AJIENIBHBIE
TeHbl, aNbTEePHATHUBHBIC TPH3HAKH, JOMHHAHTHBI H PpeLeCCHBHBIH TMpPHU3HAK,
rOMO3HIOTA, TETePO3UroTa, YHMCTas JHHYA, rubpuaebl, reHotun, GeHoOTHIL
OcCHOBHbIE ~ MeTOABl TI€HeTHKH: THOPUAONOTHYECKMH,  LIMTOJOrMYECKUH,
MOJIEKYJIAPHO-TeHETHYECKHIA

MonorubpunHoe ckpelnBanue. Ileperiii 3akoH MeHaensa — 3akoH eAnHooOpas3usa
rudpumoB nepsoro mnokoseHus. [IpaBuno DOMHHHpOBaHHA. BTopol 3akoH
MeHnenss - 3aKOH pPACLIEIUIEHUS TMPU3HAKOB., I[UTONOrMUYECKHE OCHOBBI
MOHOTHOPHIHOIO cKpelBanud. [ MnoTe3a 4HCTOTHI raMer.

AxHamusupyromee ckpemuBaHue. [IpomexcyTOUHBI XapakTep HacNeNOBAHUA.
PaciienneHue NpU3HAKOB NPH HEMOJHOM IOMHUHHPOBAHHH.

Hurnbpunnoe cxpemusanne. Tpernil 3akoH MeHaens — 3aKOH HE3aBHCHMOIO
HacJIenOBaHHA IIPU3HAKOB, ul/lTOJIOFH'-IeCKHe OCHOBBI ,I[I/II“I/IGPH,U,HOI‘O




CKpeLIMBaHHs.

Cuernniennoe HacnenosaHue npusHakos. Paborer T. Moprana. Cuennennoe
HAC/IEIOBAHHE TEHOB, HapyLIEHHE CLEIMUICHHA MeXAy reHamu. XpoMOoCOMHas
TEOPHs HACAEACTBEHHOCTH.

Il'enetnka mona. XpOMOCOMHBIN MEXAHH3M OMNPEACHeHHs Noaa. AyTOCOMbI H
TMOJIOBbIE XPOMOCOMBI. 1"'OMOraMeTHbI M rereporaMeTHblii moa. I'eHeTHueckas
CTPYKTypa MOJOBBIX XpoMocoM. HacnenoBanneé npu3HAKOB, CUEIVICHHBIX C
TOJIOM.

I'eHoTHN Kak UeJOCTHas cucrema. IlneHoTpornHs — MHOKECTBEHHOE AEHCTBHE
reHa. MHOXeCTBeHHBI amenu3M. B3aumMoneiicTBHe HEANENIbHBIX T'€HOB.

KommnneMmeHtapHocTh. 2mucTa3. [TonuMepus

34

BsaumoneiictBue reHoTHIA U cpebl npH Gopmuposanuu GpeHotuna. M3meHunBocTs
npu3HakoB. KadyecTBeHHbIe H KONMMYECTBEHHbIe MpH3HAKH. BHObI M3MEHYHBOCTH:
HEHACJIEACTBEHHAS H HACIEACTBEHHAS,

MonujukanonHas ~ H3MeHuUHBOCTb. Ponb cpempl B (hOpMHpOBAHHH
MomH(pHKaUHMOHHOH M3MeHurBoCcTH. HopMa peakuyy npH3Haka. BapHauHOHHBIH psan
u BapuaumoHHas kpusai (B. HoranHcen) CsoiicTBa MomH(HKALMOHHON
W3MEHUYHBOCTH.

I'eHoTUNMYecKasd M3MeHUYHBOCTE. CBOHCTBA NeHOTUMMYECKOH H3MEHUMBOCTH. BHObI
FeHOTUITHYECKON H3MEHYHBOCTH, KOMOUHATHBHASA, MyTAIllHOHHAA.

KomOMHAaTHBHAS H3MeHYMBOCTb. Meiio3 W TMOJNOBOH Tmpouecc — OCHOBA
KOMOHHATHBHOM HM3MeHUHBOCTH. Pojib KOMOHHATHBHOH H3MEHUMBOCTH B CO3OAHUU
FeHETHYECKOrO Pa3sHOOOPasa B peieIax OMHOrO BH/A.

MyTauuoHHass U3MEHUHBOCTb. BUabl MyTalUMi: reHHble, XpOMOCOMHBIE, TeHOMHBIE.
CroHTaHHBIE W HHAYLHMPOBAHHBIE MYTaUMH. SINepHbIE M IMTOIIA3MATHYECKHE
myTtaimu. CoMaTH4YecKue U rojiosele MyTauun. [TprHunHBl BOSHUKHOBEHNS MyTaLIMi.
MyTareHel M HX BIMSHHE Ha OpPraHH3Mbl. 3aKOHOMEPHOCTH MYTALHOHHOTO
MpoLecca. 3aKOH FOMOJIOTHYECKHX PANOB B HACNEACTBeHHOH H3MeHunsBocTy (H.H.
Bapuior). BHesnepHas H3MEHYMBOCTE H HACAeACTBEHHOCTD
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Kapuorun wuenopexka. MexayHapoaHas mporpaMma HCCIENOBaHHS T'eHOMa
yenopeka. MeTogbl H3yuY€HHS TE€HETHKH 4YellOBeka:  TeHeaJorM4ecKHii,
OJNM3HELIOBBIH, LHTOr€HeTHYECKHIA, NONYISUHOHHO-CTATHCTHYECKHIA,
MOJIEKYJIPHO-TEHETHUECKHI. CoBpemeHHOe onpeaeaeHue TeHOTHITA,
MOJIHOT€HOMHO€E CeKBEHHpOBaHHe, FTeHOTHIHPOBAHUE, B TOM YMCJe ¢ MOMOLIBIO
[MIIP-ananu3a. HacnencreenHeie  3aboneBaHus  uenoBeka. [eHHblE U
XpOMOCOMHEIE  OOJIe3HU YyenoBeKa. Bbonesun c HACJIeOCTBEHHOH
MPEAPACIONOKEHHOCTBI). JHAUEHHE MEMULIMHCKON NeHETHKH B MPEeNOTBPALIEHUH
U JICUEHHU FeéHETHYECKHX 3a00NeBaHmi uenoBeka. CTBOJIOBBIE KIIETKH
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JloMecTHKaLHS 1 ceNleKLus. 3apmKaeHe CeNeKUHH U JOMeCTHKauuU. YueHne H.1.
BaBunoBa O LEHTpax NPOHCXOXAEHHS M MHOrooOpasusi KyJNbTYPHBIX PacTEHHIl.
Ponb cenekuyH B CO3JaHHH COPTOB PacTeHHH U mopon ;KMBOTHBIX. CopT, mopozna,
INTAMM. 3aKOH IOMOJIOTMYMECKHX PsiIOB B HacleACTBEHHOH n3MeHumBoctH H.IL
BaBunoBa, ero 3HaueHue /s CENEKIHOHHOM paboThL.

Metonbl cenekuUMoHHON paboTbl.  MckyccTBeHHbIH oOTOOp: MAacCOBBIi U
MHAHBHUYAJIbHBIH. Oranbl  KOMOHHALMOHHOH CEJIeKLHH. Hcnpiranue
npousBoguTened Mo noToMcTBy. OTOOpP MO TEHOTHNY C MOMOLIbIO OLEHKH
¢deHoTHNA MOTOMCTBA H OTOOP MO FeHOTHNY ¢ NoMoLbio aHanu3a JJHK.
HcKycCTBEHHBIH MyTareHe3 Kak MeTO/ CeNeKLHOHHOH paboTel. PaananyuonHerii u
XUMHYECKMH MyTareHe3 Kak HCTOYHHK MyTauud Yy KYJbTYpHBIX (opM
oprann3MoB. HMcnmosnb3oBaHHEe T'€HOMHOrO  PEJAKTHPOBAHMA M METOAOB
pexomOuHanTHEIX JTHK U1 nony4eHHs HCXOMHOro MaTepHaa i CEIeKLIHU.
[Monyyenue noaurionaoB. BHyTpuBHmoBas ruOpummzauma. bnuskoponcTBeHHOe
CKpeLIMBAHNE, WIH HHOpHAUHT. HeponcTBeHHOE CKPEIMBAHHE, WM AyTOPHIMHI.
Ieteposuic U ero mpuuMHbl Mcmonb3oBaHue reteposnca B cenekuMd. OTnanéHHas
rubpunnzauus. Ipeononenue OecrnomusAa MeXBHIOOBBIX THOpHAOB. JloCTIDKEHHS

CENEKIIUH PACTEHHH U YKUBOTHBIX
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OGbexThl, HCMONB3yeMble B OHOTEXHONOTHH, — KNIETOYHbIE M TKAHeBble KYJIBTYPHI,
MHKPOOPTaHM3MBI, MX  XaPaKTEPHCTHKA. TpajuUUOHHAA  OHOTEXHONOIHS:
xaeboneyeHHe,  MONyYeHHEe  KUCIOMOJOYHBIX  MPOAYKTOB,  BUHOAENHE.
MukpoGuonoruueckuii  clHTe3. OOBEKTHl MHKPOOMONOTMUYECKHX TEXHOMOTHIA.
IMpouseoncTBo  Oenka, aMHHOKHCIOT W BUTaMHHOB.  HICKycCTBEHHOE
OIUIOAOTBOpeHHE. PeKOHCTPYKUHS SAMUEKNIeTOK W KJIOHHPOBaHHE >KHBOTHBIX.
MeTon TpaHCILIAHTALMY S/IEP KIETOK.

XpOMOCOMHAsi W TeHHas WHXeHepwi. VICKyCCTBEHHBIH CHHTE3 TIeHa W
KOHCTpyHpoBaHHe pexkoMOuHaHTHbIX JHK. JlocTH)KeHHS U TMepCreKTHUBBI
XPOMOCOMHOH ¥ TeHHOil uHxeHepun. Menauuuackue OHOTEXHONOIHH.

Hcnonb3oBaHHe CTBOJOBBIX KJIETOK

CucteMa u MHOFOOﬁpaBHe OpPraHH4YcCKoOro Mupa

4.1

buonornyeckoe  pasHooOpasue  opraHusmoB.  CoBpeMeHHas  CHUCTeMa
opranuyeckoro Mupa. I[IpuHuMnEl KnaccupUKaUUH OpraHu3moB. (OCHOBHBIE
CHCTEMATHUYECKHE MPYIINBI OPraHU3MOB.

Oco0eHHOCTH CTPOEHUS M SKU3HEAEATENbHOCTH ONHOKIETOUHBIX OpraHH3MOB.
Bakrepun, apxeH, OJHOKJIETOYHBbIe rPpHOBI, OMHOKJIETOMHBIE BOJOPOCIH, APYTHE
npotucThl. KonoHnanbHble OpraHu3Mel. [IBiskeHle OTHOKIETOYHBIX OPraHU3MOB:
amMEO0ONIHOE, XKIYTHKOBOE, PECHHYHOE. 3alHMTA Y OJHOKJIETOYHBIX OPraHH3MOB.
Pa3npaxxumMocTb y OAHOKJIETOUYHBIX OPraHu3MOB. TakCHCBI
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MHorokerouHble pacTeHUsA. B3auMOCBA3b 4acTeil MHOTOKJIETOUHOTO OPraHKi3Ma.
TkaHH, OpraHbl H CHCTE€Mbl OPraHOB MHOIOKJIETOMHOrO OpraHusma. OpraHusm
Kak eauHoe uenoe. TkaHH pacTeHHH. TuUnbl pacTHTENBHBIX TKaHEH:
ofOpazoBareyibHasd, MOKPOBHAs, MNPOBOAAINAS, OCHOBHAA, MeXaHHYECKas.
OcobeHHOCTH CTpOeHN, (PYHKLMIH U PaCTIONOKEHHs TKaHeH B OpraHax pacTeHHH

BereratuBHBIC H NeHepaTHBHBIE OpraHbl pacTeHul. @yHKIHUN OPraHOB U CHCTEM
opranos. Kapkac pacreHuii. /[prxeHHe MHOTOKJIETOUHBIX PACTEHHI: TPONU3MbI H
Hactuu. [lormolleHue BOABI, YINEKUCIOrO ra3a W MHHEPAJbHBIX BELIECTB
pacteHuaMH. [Ipixanue pactenuii. Judysus razos uepes NOBEPXHOCTh KIIETKH.
TpaHcmOpTHbIE CHCTEMbl pacTeHHil. BbigeneHue y pacteHuil. 3amuTta vy
MHOTOKJIeTOUHBbIX pacteHui. Kytukyna. Cpeacrea macCHMBHON H XHMHYECKOi
samuThl. PUTOHLMABL

PaznpaskMMOCTb U perynsauus y OpraHu3MoB. Pa3apaXUMOCTe H peryisauus y
MHOTOKJIETOUHBIX pacTeHuil. POCTOBBIE BeleCTBA U HX 3HAYECHHE
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MHOrokneTouHble  SKMBOTHble. B3auMMOCBA3b  4HacTell  MHOTOKJIETOUHOTO
opranusMa. TkaHM, OpraHbl H CHCTEMBl OPTaHOB MHOTOKJIETOYHOTO OpraHH3Ma.
Oprannsm kak eauHoe nenoe. I'omeocras. TkaHH KUBOTHBIX H 4€JIOBeKa. THITHI
JKMBOTHBIX TKaHeil: SMUTeNUaNbHasi, COEIWHHTENbHAs, MbIlIeUHas, HepBHas.
OcobenHoctu cTpoeHus, (GyHKUUII U PaACHONOKEHHS TKaHEll B OpraHax

JKHBOTHBIX U Y€JIOBCKA

4.6

OpraHbl 1 CHCTEMBI OPIaHOB >XHBOTHBIX. DYHKIMH OPraHOB H CHCTEM OPTaHOB.
Onopa Tena opraHn3moB. CKejaeTel OAHOKJIETOYHBIX H MHOTOKJIETOYHBIX
KHBOTHBIX. HapyskHblil U BHyTpeHHHI1 ckeneT. CTpoeHHe M THIbI COENWHEHHUS
KOCTEH.

JABUKEHHE MHOTOKJIETOYHbIX SKHBOTHBIX. IluTanue kuBoTHbIX. IluTanue
TMO3BOHOYHBIX KHBOTHBIX. JlpIxaHKe skuBOTHBIX. KoxxHoe neixanue. XKabepHoe H
NErOYHOE NbIXaHHE.

JpIxaHie TO3BOHOYHBIX JKUBOTHBIX. OBOJNIOLMOHHOE YCJIO)KHEHHE CTPOSHHA
NErKUX MO3BOHOYHBIX KMBOTHBIX. JlpIXaTeNbHas cHCTeMa YeloBeka. MexaHu3m
BEHTWISLIMH JIETKUX y NTHL H MIEKONMHTAOUMX. TpaHCnmOpT BemecTs y
OpraHu3MoB. TpaHCHOPT BEIIECTB Y SKUBOTHBIX. KpoBeHocHas cucrema U €€
opranbl.  KpoBeHocHass ~ cucTemMa  MO3BOHOYHBIX  KMBOTHBIX.  Kpyru
KpoBOOOpalieHysA. DBOMIOLIMOHHBIE  YCNOXKHEHHA CTPOEHHA KPOBEHOCHOM
CHCTEMBI TO3BOHOUYHBIX JKHUBOTHBIX. BhimeneHue y opranuzmo. Beimenenue y
KHBOTHBIX. COKpaTUTENIbHBIE Bakyosid. Opraubl BbieneHya. CBsi3b NONOCTH TEJA
C KPOBEHOCHOI W BBIAENHTENBHOH cHCTeMaMu. BblmeneHHe y MO3BOHOYHBIX
KHBOTHBIX. 3alMTA Y MHOTOKJIETOYHBIX KHMBOTHBIX. IlokpoBel H  ux

MPOH3BOOHDIC.




Pa3npaxUMOCTb H peryJisLHs y OpraHHu3MoB. PasapakMMOCTb y OIHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apakumocTe U PerynsauMs y MHOTOKJIETOUHBIX
pacteHuii. PocToBble BElIECTBa H UX 3HAYEHHE.

Hepenas cucrema n pednexTopHas peryisalus y MHOTOKJIETOYHBIX JKHBOTHBIX.
HeppHas cucreMa 1 €€ oTaesbl. DBOMIOLHOHHOE YCIOXKHEHHE CTPOSHHA HEPBHOM
CHCTEMBI ¥ JKHBOTHBIX.

Paspaborka amroputMoB H mporpamm uisi 3¢d¢ekTHBHOH (pYHKIHOHANBHOM
aHHOTallMM  TeHOMOB,  TPAaHCKPUNTOMOB,  MPOTEOMOB,  MeTabOJIOMOB
MHKPOOPraHU3MOB, PACTEHUI, J)KUBOTHBIX H YeJOBEKa

Opl"aHHSM HEJIOBEKA H €TI0 30POBEE

5.1

OpraHbl H CUCTeMbl OPraHoB 4enoBeka. OTAeNbl FONIOBHOTO MO3Tra MO3BOHOYHbIX
KHBOTHBIX. Pednexc u pednexropHas nyra. bBesycioBHble U YCIOBHBIE
pedaekcel. I'yMopanbHas perynsauus W SHIOKPHHHAA CHCTEMa SKHBOTHBIX H
yeaoBeka. JKene3rl SJHAOKPHHHON CHCTEMBI M UX FOPMOHBL. JIefiCTBHE rOPMOHOB.
B3auMoCBsi3p HEpBHOH M 3IHAOKPHHHON cucreM. [Numorasamo-runodusapHas
cucrema. Pednekc u peduekropHas ayra. besycnosHble H yclnoBHBIE pedaekchl
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Bamura opranuzma or GonesHeil. HMMyHHas cucrema uenosexa. Knerounsiii u
TYMOpadbHbIE HMMMYHHTET. BpoknéHHbIH, npuoOpeTéHHbIH crneundryecKuii
UMMyHHTET. TeopHus  KJIOHANbHO-CENEKTHBHOrO  uMMyHutera (I1.Dpmmx,
@® M. Bbepuer, C.Tonerapa). BocnanuTtenbHble OTBETbl OpraHusMoB. Ponb
BPOKAEHHOTO HMMYHHTETA B Pa3BUTUU CHCTEMHBIX 3a00eBaHMiH
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KpoBeHocHast cucrema u eé oprasel. Cepale, KPOBEHOCHBIE COCY/bI M KPOBB.
Kpyru kpoooOpaiuenns. PaGora cepaua u e€ peryasuus
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HMeixanne uenoseka. Juddysus ra3os depes noBepxHOCTb KIETKH. JIpxaTeabHas
cucreMa 4enobeka. JlpIxaTenbHas MOBEPXHOCTb. Peryaduus  ObIXaHHS.

JIpIXaTenbHbIe O0BEMBI
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[TumesaputenpHas cucremMa venopeka. OTaenbl NHULIEBAPUTENbHOTO TPAaKTa.
IMumesapuTenbHble  dKejae3bl.  BHYTpUNONOCTHOE M BHYTPHKJIETOHHOE
MHIIEBAPEHHE

5.6

IMokpoeer u ux mnpousBoanbie. Opranbl BoiAeaeHuA. Ilouxku. CrpoeHue u
¢ysxunoHnpoBanne HeppoHa. PunbTpanms, cekpelus 1 00PaTHOE BCACHIBAHHE
KaK MeXaHH3Mbl padoThl OpraHoB BelAeneHusA. OOpa3oBaHHe MOUH Y YEJOBEKa
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Z[BI/I}KSHI/Ie yenoBeka: MbllleuyHas cucrema. CkeleTHble MBIIILBI M HX pa60’ra.

CTpoeHue U THIIBI COSAMHEHNA KOCTEH

Teopus 3pomoruu. Pa3euTHe XXu3HU HA 3emie

6.1

DOpomoumonHass  teopus U Jlapsuna. [Ipennmochuiku  BO3HHUKHOBEHHS
napeuHu3Ma. JKu3Hp M HayuHas aeaTensHOCTh U JlapBuHa.




ABukywwye cuibl 3Bomound BuaoB no Y. HapBuHy (BbICOKas WHTEHCHBHOCTH
Pa3MHOXKEHHS OpraHH3MOB, HACJI€[CTBEHHAs W3MEHYHBOCTH, OoOppOa 3a
CYLIECTBOBaHHE, €CTECTBEHHBIH U HCKYCCTBEHHbIH OTOOP).

Odopmnenue cunteTnueckoil Teopun 3somouun (CT3J). HelitpaneHas Teopus
sBomonny. CoBpeMeHHas 3BONIOLHOHHAA OHONOrusa. 3HadueHHe IBONOLMOHHOMH

TeOpuH B (POPMHPOBAHUM €CTECTBEHHO-HAY4YHOI KapTHHBI MHpa

6.2

IMonmymauust kak 3JeMEHTapHasi enHMHHNA 3BOMOUHH. COBPEMEHHBIE METOIbI
OLIEHKH TE€HETHYECKOro pasHooOpasus W CTPYKTypbl nonynsuuil. M3meHeHue
reHo(pOHAAa MONMYJALMM KaK 3JEMEHTApHOe 3BOJIIOLHOHHOE ABJIEHHE. 3aKOH
reHetTuueckoro pasHopecus k. Xapau, B. BaiinGepra.

OneMeHTapHble (akTopbl (ABMKYLUME CHJbI) SBOJIOUMH. MyTaLHOHHBIMH
npouecc. KomOunatuHast wu3MeHunBOCTb. [Ipeiip reHoB - caydvaiiHbie
HeHalpaBJieHHble HM3MEHEHHS 4YacToT ajnened B rnonymsauusax. Jddexr
OCHOBATEJIsI. Murpanyu. Hzonmsmusa TOMYJISALHH reorpafuyeckasn
(npocTpaHcTBeHHAA), OHOMOTHYECKAs (PENPOAYKTHBHAs).

EcrectBeHHblii oTOOp — Hampapnsdrowmii  ¢akrop sBonmouHd.  DopMbI
ecTecTBeHHOro ordopa:  ABIKYIMH, CTaOMIH3UPYIOLME,  pa3pbIBAOLIHIL
(muspynrusHeiii). [Tonosoit otdop.

[IpucriocoOneHHOCTh  OPraHH3MOB KAk Pe3yNbTaT  MHKPOSBOJIOLHH.
BosnukHOBeHne — mpucnmocotsieHnii y  opraHu3MoB.  ApoMopdo3bl  u
uauoanantauuy. ITpuMepsl npucniocoOneHudi y opranu3moB. OTHOCUTENbHOCTD
NpUCNOcO0IeHHOCTH OPraHH3MOB.

Bun, ero «kpurepun u  crpyktypa. BumooOpasoBaHme Kak  pesysbTaT
MuKkpossomounH. HMzonsauusa — kmodeBoil ¢aktop BumooOpasoBaHHd. IlyTH u
crocobsl BH1000pa30BaHus: aJIONATPHYECKOe (reorpadpuueckoe),
CUMMATPUYECKOE  (IKOJIOTHUECKOE),  «MTHOBEHHOE»  (NMOJHIUIOHAH3ALMA,
rubpuauzauus ). AmuTeNbHOCTD SBOJIIOLHOHHBIX MPOLIECCOB.

MexaHu3Mbl (POPMHPOBAHHA OHOJIOTHIECKOrO pasHooOpasys.

Ponb 3BOMIOUMOHHON OHONOTHH B pa3paboTke Hay4HbIX METOAOB COXPAHEHUS
OunopazHooOpasus. MHKPOSBONIOLUHMA W KO3BOMIOUMA Mapa3suTOB H HUX XO35€B.
MexaHu3mbl POPMHUPOBAHHA YCTOHYHBOCTH K AHTHOHOTHKAM U ¢riocoObl OopuObI

C Heil

6.3

Meroapl H3ydyeHHs Makpo3BOMOLUH. [1aleOHTONOrHYECKHE METOABl H3Y4YeHHs
sBonouuu. IlepexogHbie hopMbl U GUNOreHETUIECKHE PSAbl OPraHU3MOB.
buoreorpafuueckue meroasl H3yueHua 3pononuy. CpasHeHue ¢uiopsl H (payHbI
MaTepHKOB U OcTpoBOB. buoreorpaduyeckue obnactu 3emnu. Buabl-sHAEMHKH H
PEJIUKTBL.

DOMOpHONOTHYECKHE U CPaBHHUTEJILHO-MOP(ONOrHYECKHE METOABl  H3YUYeHHs




3BONIOLMM. ['eHeTHdeckHe MeXaHW3Mbl 3BOMIOLMH OHTOTeHe3a W TMOSABJIEHUA
3BOJKOLHOHHBIX  HOBLIECTB. [ 'OMOJOrMYHBIE ¥ QHAJOIMYHBIE  OPraHBbL
PynumeHTapHble  OpraHel M  aTaBu3Mbl.  MOJNeEKyIApHO-TeHEeTHUECKHE,
OMOXUMHYECKHE UM MATEMAaTHYECKHEe  METOAbl  H3YYEHHS  3BOJIKOLUH.
TomonornuHbie reHel. COBpEMEHHBIE METO[bI MOCTPOSHHS (PUIIOT€HETHYECKHX
IE€pPEeBbEB.

XPOMOCOMHBIE MYTAIIMH U 3BOJIKOLIUA NEHOMOB.

O0mue 3akoHOMepHOCTH (MpaBuia) sBoNoUud. HeoOpaTHMOCTb 3BONIOLIHH.
ApnanTtuBHas paguauus. HepaBHOMEPHOCTh TEMIOB 3BOJIIOLIUH

6.4

HayuHble THMOTE3bl MPOHUCXOXIOEHHA SKH3HH Ha 3emue. AOHOreHes Wu
naHcriepMus. JJoHay4Hble MpeacTaBiIeHHs O 3apOXKIEHHU KH3HH (KpeauroHH3M).
I'unoresa MOCTOSIHHOTO CaAMO3apPOXKASHHS JKH3HU U €€ ONMPOBEPIKEHHE ONbITAMH
®. Pemu, JI. Cnamnanuanu, JI. TIlacrepa. IlpoucxokmeHue KH3HH H
acTpobuoaorus.

OcHoBHBIE 3Tanbl HeOpraHudeckoil spomoimu. Ilnanerapraa (reonornueckasn)
3BOJNIOUMS. XMMHYeCKas 3BOMIOLMA. AOHOreHHbIi CHHTe3 OpraHHYeCKHUX
BemecTs u3 Heopranmdeckux. Ombir C. Mumnepa u I'. IOpu. O6pasopanne
nonumMepoB u3 MoHoMepoB. KoauepsarHas rumoresa A M. Onapuna, runoresa
nepsuyHoro OyneoHa [k, XonpeiiHa, reHerHyeckas rumotresa [. Ménnepa.
Puboszumer (T. Yex) u runoresa «mupa PHK» V. T'mnbepra. ®@opmupopaHue
MeMOpaH H BO3HUKHOBEHHE MPOTOKJIETKH.

Hcropus 3emnu u Metonbl €€ u3yueHus. HMckomaeMple OpraHHYecKHe OCTATKH.
Teoxpononoruss U eé meronsl. OTHOCHTENbHAA U aOCOMIOTHAA TE€OXPOHOIOTHS.
['eoXpoHONOrHYeCKas LIKANa: S0HBI, 3Pbl, MEPHOIbI, STIOXH.

HauanbHble 3Tanel OpraHuyueckoil 3pomonuu. IlossneHne u 3BOMOLNA NMEPBBIX
KIETOK. JBomonusa  Meraboansma. BO3HUKHOBEHHE MEPBBIX  3KOCHCTEM.
CoBpeMeHHble MUKpOOHBIe OMOTUIEHKH KaK aHAJIOT MepBbIX Ha 3eMJie CooOLIeCTB.
Ctpomaronutel. [IpokapuoThl u 3yKapHOTHL

IMpoucxokaeHue SyKapuoT (CUMOHOTE€He3). BOJNIOLHOHHOE MPOUCXOKIEHHE
BUpycOB. IIpoHCXO)KOEHHE MHOTOKIETOYHBIX OpPraHu3MoB. BoO3HHUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHbIE 3Tambl SBOJMIOLUMH BBICIIHX pacTeHuii. OcHOBHble apomMopdo3bl
pacrenuii. Bexon pacrenuii Ha cywmy. IloaBneHue CnopoBBIX pacTeHUH U
3aBoeBaHHe HMU cywH. CeMeHHble pacTeHusA. IIpoucxokaeHHe LBETKOBBIX
pPacTEeHUI.

OCHOBHbIE 3Tambl HBOJIIOUMH KUBOTHOrO wmupa. (OCHOBHBIE apomopdhossl
’KHBOTHBIX. Bennackas ¢ayHa. KeMOpuiickuii B3pEIBE — MOABJICHHE COBPEMEHHBIX
Tunos. [lepsbie xopaoBbIe xUBOTHBIE. JKH3Hb B BOAE. IBONKOLUA TO3BOHOUHBIX.

ITpoucxoxkaeHue ampubuil u pentunuii. [IpoHcxokoeHre MIEKOMHTAIOIIHX U




nrtuy, [lpuHoun kmoudesoro apomopdosa. OcBoeHHe OeCmO3BOHOUHBIMH H
MO3BOHOYHBIMH )KHBOTHBIMH CYIIH.

Pa3BuTHe XH3HU Ha 3eMJie 110 3paM H MepHoIaM: apxeii, MpoTepo30ii, Maneos3oH,
Me3030i, KaiiHo30il. OO0mas xapakTepucTHKa KiIMMata H TE€OJOHYECKHX
npoueccor. ITosBNeHNe H PacBET XapaKTEPHBIX OPraHU3MOB. YriaeoOpazoBaHue:
€ro yCIOBHS H BIIHSHNE Ha ra30BbIi cocTa aTMOcdephl.

MaccoBpie BBIMUPAHHA — 3KOJOTHYECKHE KPHU3HChI npoinnoro. Ilpuumnser u
CNEACTBHA MAacCOBBbIX BbIMHpaHHUil. COBpeMeHHBI SKONOTHYECKHii KPH3MC, €ro
0cO0EHHOCTH

6.5

Pazgensl W 3amadyu aHTpomosiordd. Mertoabl aHTpononorud. CTaHOBNeHMe
MpEeACTABICHHUI O MPOUCXOKAESHHH YenoBeka. CoBpeMeHHbIE HayUHbIe TEOPHH.
CxoncrBo 4enoBeka ¢ KUBOTHBIMH. CHCTEMATHYECKOE MOJOXKEHHE 4YeNIOBEKa.
CBupeTeNbCTBA  CXONCTBA  YeNOBEKA C  JKMBOTHBIMH.  CPaBHHUTEJBHO-
Mopdosorudeckue, IMOPHONOrHYECKHE, (pu3HOIOrO-OHOXUMHUYECKHE,
noseaeH4Yeckne. OTIHYHS Y€J0BEeKa OT XUBOTHBIX. [IpAMOX0XAEHHE U KOMILIEKC
CBSI3aHHBIX ¢ HUM MpHU3HAKOB. Pa3BiTHE rOJOBHOTO MO3ra H BTOPOIi CUTHANBHOI
CHUCTEMBL

JApiniyimpe cuibl (HaKTopel) AHTPONOreHes3a: OHONOTHYECKHE, COLHAJIbHBIE.
CooTHoweHHe OHONOTUYeCKUX U COLHANBHBIX $aKTOPOB B aHTPOMOTEHEse.
(OCHOBHBIE CTaAHU AHTPOIOreHe3a. ABCTPANIONUTEKH — IBYHOTHE NPEIKH JIFOALH.
Yenopek  yMenblil, nmnepBble H3rOTOBACHHMS OpyduH Tpyda. UYenosek
npAMOXOoOAIWMA W mepBelii BbIXom mogeit 3a mnpemensl Adpuku. Yemopek
refinensOeprekuii — oOLWMIT NPEOK HEAHAEPTANBCKOrO HEIOBeKa U YeNIOBeKa
pasyMHoro. Yenosek HeaHAepTaNbCKMH Kak BHI JIoAell XONOOHOTO KJIHMATA.
Yenoeex pasyMHBIl COBPEMEHHOrO THUMNA, ACHHCOBCKUI YENIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeneaamu Adpuku.

DBONIOLUMA COBpPEMEHHOTO 4esnoBeka. EcTecTBeHHbIHi 0TOOpP B MOMyNALHAX
yenoseka. MyTtaumoHHell npouece u nonumoppusM. IlonynaiuoHHbIe BOJHBL
npeiid reHos, murpauusa u «3¢pdekT ocHoBaTeNA» B MOMYJALUMAX COBPEMEHHOTO
YeloBeKa.

Yenoseueckue pacel. [lonsarne o pace. bosbiune pacel:  eBponeonaHas
(eBpasmiickas), aBcTpajo-HerpoHgHas  (SKBaTOpHAJNbHAsA), MOHTOJOHIOHAA
{asmaTrcko-aMepukaHckasn). Bpems u myTH pacceneHus u4eNoBeKa MO IUIAHETE.
EnauHCTBO  denoBedeckMX pac. HayyHas HECOCTOSTENbHOCTE — pacH3Ma.
IMpucnocoONeHHOCTh uYeIOBEKAa K Pa3HBIM YCIOBHAM OKPYXKAKILEH Cpesbl.
Bnusxue reorpaduueckoit cpenpl u apeiiba reHoB Ha Mopdonoruw u

d)H?:HOJ'IOl‘HIO YCJIOBCKa

KOCHCTEMBI H MPpUCYLIHUE HM 3aKOHOMEPHOCTH




7.1

Pazpenbl u 3agaur 3k0N0rHU. CBA3b 3KOJOTHH € IPYTHMH HayKaMH.
Meroaer skonoruu. Ilonesele HaOmoOAeHHS. DKCOEPUMEHTHI B HKOJOTHU:
npupogHele W JnabopartopHble. MonenuposaHue B SKOJMOTHM. MOHHUTOPHHT

OKPY KAIOLIEH CPeabl. JIOKANbHBIH, PErHOHAMBHBIN H II00aIbHbIH
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Dkonoruyueckue (pakTopel U 3aKOHOMEpHOCTH HX peficteua. Kmaccudukaums
IKONOrHYECKUX (pakTopos: abuornueckue, OHOTHYECKHE, AHTPOIOTEHHBIE,
O0mue 3akOHOMEpPHOCTH AEHCTBHS 3Konorudeckux Qaxropos. IlpaBuno
muHuMyMa (K. Inpenrens, FO. JInOux) TonepaHTHOCTb. DBpUOUOHTHBIE H
CTeHOOHOHTHBIE OPraHH3MBI.

Abuotnyeckue dakToppl. CBeT Kak 3konorudeckuii gakrtop. HefcTBHE pasHbIX
YYaCTKOB CONHEYHOTO CHEKTpa HAa OpraHH3Mbl. IJKOJOTHYECKHe TIpyMIibl
pacTeHuii M JKHBOTHBIX MO OTHOMIEHHIO K cBery. CHrHajbHas poNb CBETa.
DOTONECPUOAH3M.

Temneparypa kax oskonsornueckuii ¢axrop. [lelicteue TemnepaTtypel Ha
opranusMbl. [TolkunoTepMHbIe U NOMOHOTEPMHBIE OPraAHH3MBlL. DBPUTEPMHBIE H
CTEHOTEPMHbIE OPraHH3Mbl.

Braxxnocte kak konmormueckuii  ¢aktop. IlpucmocobseHus pacreHuii  k
NOARepKaHHI BoAHOro Oananca. Knaccudukamms pacTeHMil MO OTHOMICHHI) K
Boze. ITpucnocobneHus ;KHBOTHBIX K H3MEHEHUIO BOIHOTO PEeXUMA.

Cpeapt o0uTaHHs OPraHW3MOB. BOJHAs, HA3€MHO-BO3JYIUHAA, IOYBEHHAs,
rnyOHHHA8  MOAMOYBEHHAsA, BHYTPHOPraHH3MeHHas. DU3HKO-XMMHYECKHE
0oco0eHHOCTH cpen O0OUTaHUA oOpraHu3MoB. IlpucrniocoOneHHs OpraHH3MOB K
KHM3HH B Pa3HBIX Cpenax.

buonoruyeckue puTMbl. BHellIHUEe W BHYTpeHHHE pUTMBL. CyTOYHBIE U TOAUYHBIE
putMbl [IpuCnocoONeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSM YCJIOBHI
KH3HMU.

JXusHeHHble (GopMbl opraHu3moB. [loHaTHe o sku3HeHHOH ¢opme. JKH3HEHHBIE
(dopMbI pacTeHMii: AepeBbsA, KYCTAPHUKH, KYCTAPHHYKH, MHOTOJIETHHE TPaBbl,
OofHONeTHHE TpaBbl. JKu3HeHHble (GOPMBI JKHBOTHBIX: THAPOOUOHTHI, F€OOUOHTEI,
a3poOHOHTBL. OCOOEHHOCTH CTpOeHUs U 00pasa KU3HH.

Buoruueckue ¢axropel. Buabl OHOTHYECKHX B3aHMOAEHCTBHI: KOHKypeHUHA,
XHMLIHHYeCTBO, CUMOHO3 U ero ¢opmbl. IlapasuTusm, Koomepauusa, MyTyaJH3M,
KOMMEHCAJIN3M (KBapTHPAHTCTBO, HaxJIeOHHYECTBO). Herpoguueckue
B3auMomelicTeud  (Tomuyeckue, d¢opuueckue, dadpuyeckne). 3HaueHUHe
OMOTHYECKHNX B3aUMOACHCTBUH M CYIIECTBOBAHMA OPraHH3MOB B Cpefe
oburanus. [IpyHIMI KOHKYPEHTHOTO HCKIIKOUYEHHUS
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DKOJIOTHYECKHE XapakTepucTHku nomynsaumy. Ionynauums kax Ouonorunueckas
cucrema. Ponb HeogHOpOOHOCTH cpenel, Pusuyeckux OapbepoB H 0cOOEHHOCTEH




Ouonorud BUAOB B ()OPMHPOBAHUH NMPOCTPAHCTBEHHON CTPYKTYPbI MOMYJISLMH.
OCHOBHBIE NOKA3aTENM MOMYJALMU. YHCAEHHOCTb, IJIOTHOCTb, BO3PAacTHas H
MOJNIOBas CTPYKTYpa, PpOKIAEMOCTb, NPHPOCT, TEMIT pOCTa, CMEPTHOCTD,
MHTPALHS.

DKOJOrHYecKass CTpykTypa nonyaanud. OneHka YHCIEHHOCTH MOMYJIALHH.
ArHaMHKa NMONMyJAUMM H €€ perynsauus. bHoThyeckuil moTeHUWan NOMyIsaUUH.
Monenuposanne auHaMHkM — nonyasuudd.  KpuBble pocra  HHCIEHHOCTH
nonyasuuH. Kpusble BbDKHBaHNA. PerynsauMs 4HCICHHOCTH MONYMALMHA: poJb
$akTOpOB, 3aBHCALIMX H HE 3aBHCAILMX OT IUIOTHOCTH. JKOJOTHYECKHe
cTpareruu Buaos (r- u K-crparerun).

ITonatne o6 oskojoruueckoil Huile Buga. MecroobuTanue. MHoroMepHas
mozaene skojornueckoi Humm Jx.M. Xatuuncona. Pasmepe! 3konornueckoi
Huwy. IToreHIManbHas U peann3oBaHHAA HUIIN.

Bun kak cucrema nonyasuuii. Apeansl BHOOB. Buabl M MX SKHU3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTH  MOBEACHHA W MHUIpanMid  >KHBOTHBIX.

buonoruyeckne HHBa3uH Yy KE€POOHBIX BHOOB
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Coobmecrsa opranmsmos. buoueHos u ero crpykrypa. Ceasu  Mexay
opranu3MaMu B OHOLEHO3e. DJKOCHCTEMa Kak OTKpbrras cucrema (A JIx.
Tencnu). PyHKUHOHANBHBIE ONOKM OPraHH3MOB B SKOCHCTEME: TNPOLYLEHTHI,
KOHCYMEHTBI, peayueHTel. Tpoduueckue ypoHH. Tpoduueckue nenu v ceru.
Abnotnueckue Onoku skocHcTeM. ITodBbl M HNBI B 3KOcHCTeMax. Kpyrosopot
BELIECTB 1 MOTOK SHEPTHH B 3KOCHCTEME.

OcHOBHBIE MOKA3aTeNH 3KOCHCTéMbl. buoMacca M nmpoAykiuA. DKONOTHYECKHE
MHpaMUIBl YHces, OOMacchl H SHEPTHH.

HampapieHHbIe 3aKOHOMEPHBIE CMEHBI coodIecTs — cykueccun. [epeudHbie H
BTOPHYHBIE CYKIECCHH W MX NPUYHHBL AHTPONOTeHHBIE BO3ASHCTBHA Ha
cykueccud. KnuMakcHoe coobumectso. bropasHooOpasue U NomHOTa KpyroBopoTa
BEIECTB — OCHOBA YCTOHYMBOCTH COODLIECTB.

[IpuponHble 3KOCHCTEMBI. AHTPOMOTreHHbIE SKOCHCTEMBI. ATIpPOSKOCHCTEMA.
ArpoueHos. Pasznuuus Mexay aHTPOMOreHHBIMU H NPUPOAHBIMU SKOCHCTEMAaMH.
Vpboskocucrembr, OCHOBHBIE KOMIOHEHTR! ypOoskocucTem. ['opoackas dopa u
¢dayna. CuHanTponusauus ropoiackoii ¢ayHel. buonorudeckoe U Xo3sAHCTBEHHO®
3HAUEHHE arpo’kocucTeM U ypOoskocHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHHUA
OCHOBHBIX B3aUMOAEHCTBHI OPraHH3MOB B SKOCHCTEMAX.

[TepeHOC PHEPriH H BELIECTB MEXIY CMEXHBIMU 3KOCHCTEMaMH. Y CTOIMHBOCTD
OPraHusMoOB, l'lOl'lleﬂl.[I/lﬁ U  3KOCHCTEM B YCJIOBHAX C€CTCCTBCHHBIX H

AHTPOMOTeHHBbIX BO3ACHCTBUH
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buochepa — ofwennaHerapHasa obonodyka 3eMNH, rAe CyLeCTBYeT MU




CyllecTBOBaNa :KM3Hb. YueHue B.HM. Bepnaackoro o Ownochepe. OGnactu
Ouocepr! u eé cocras. JKusoe Bemectso Suoctepe! u ero GyHKLIHU.
3aKOHOMEpPHOCTH cyLuecTBoBaHuA Ouocdepol. OcobeHHocTH Ouocdepbl Kak
rnobanpHON  3KkocucTeMBl.  JlHHaMuueckoe  paBHOBecue B Ouocdepe.
Kpyrosoporsl BemiecTB H OMOreOXHMHYECKHE LHKIBL (YIJIepona, as3oTa).
PUTMU4HOCTD ABNIeHUIT B GHOChepe.

3onanpHOCTL Onochepr!l. [Tonarue o Guome. OCHOBHbIE OHOMBI CYLIH: TYHApA,
XBOIHBIE Jleca, CMELUaHHble W LWHPOKOJUCTBEHHbIE Jieca, CTeNM, CaBaHHb,
MyCTbIHM, TPOMMYECKHe Jieca, BbICOKOropesi. Kiuumar, pacTuUTeNbHbI U
KHBOTHBIH MHP OHOMOB CyLIH.

CtpykTypa H (PyHKUUS KHBBIX CHCTEM, OLIEHKA HX PECypCHOro MOTeHLHana H

ouoctepubix pyHkuuUi

7.6

DKOMOTHYECKHE KPH3MChI H UX NMpHYHHBI. Bo3nelicTBue yenoseka Ha Ouocdepy.
3arpA3HeHHe BO3AYLIHOH cpenbl. OxpaHa BO3AyXa. 3arpA3HEHHE BOAHON Cpensbl.
Oxpana BoaHbX pecypcoB. Paspymenue mousbl. OXpaHa MOYBEHHBIX PECYPCOB.
H3MeHeHHe K1umara.

AHTPONOTEHHOE BO3EHCTBUE HA PAaCTUTENbHBIH M KUBOTHBIH Mup. OxpaHa
PAaCTHTENIBHOrO M KHBOTHOrO MHpa. OCHOBHBIE NPHHLMITBI OXPAaHbl MPUPOIBL.
Kpachbie kHuru. Ocobo oxpaHsemble mnpHponHble Tepputopuu (OQOIIT).
BoranuueckHe Cajbl 1 300JIOTHYECKHE MTAPKH.

OcCHOBHblE TNPHHLUUMNBI YCTOHYMBOTO Ppa3BHUTHS 4YeNOBEYECTBA W IPUPOIbI.
PauuoHanbHOEe  MpHUPOJOMONb3OBaHME W COXpaHeHHe  OHOJOTHYECKOro
pazHoobpaszua 3emin




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IUISA YYHEHUKA

1. YyeOuuk "Buonorus" nns 10 knacca. YrnyOnenHsiil yposenb (o pea. B. B. ITaceunuka)

2. Yyebuuk "buonorus" nas 11 knacca. YrnyOnennsiii yposens (mox pen. B. B. Ilaceunuka)
METO/JUYECKHUE MATEPHUAJIbI JIJISA YYUTEJIA

1. buonorus. A 1O. Hoxuesa. — M.: DkcMo. — 320 ¢. — (BeCh IIKOJIbHBIN KypC B CXeMax M
Tabnuuax)

2. Cyxopyxkosa JLH. buonorus. Terpans — npaktukym. 10 — 11 knaccsr: yued. nocodue ans
obwmeobpasosar. oprannzaumii/ JI.H. Cyxopykosa, B.C. Kyumenxo, E.®@. Uepnsikosckas. —
2-e u3n. — M.: [Ipoceeluenue. — 47 c.

3. Cyxopyxkosa J.H. buonorusi. Terpanb — tpenaxep. 10 — 11 knaccer: yueO. nmocodue aiis
obureobpasosar. opranusauuii/ J.H. Cyxopykosa, B.C. Kyumenko, E.A. Bnacosa. — 2-¢
u3n. — M.: Ilpocsemenne, 2019. — 111 c.

IHHU®POBBIE OGPA30BATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

1. Enunas komnekuus LMppoBbix oOpa3oBarelbHbIX pecypcos: http://school-
collection.edu.ru

Peury BIIP https://4vpr.ru/
Poccuiickas anexkrponnas mkosna https://resh.edu.ru/subject

Peury EI'D https://bio-ege.sdamgia.ru/

@ e B B

@®UITHA https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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