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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mipeamMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUH (periepanbHOil pabouelt mporpaMmbl BOCIIUTAHMUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBJSIETCA OJHUM W3 KOMIIOHEHTOB IpeAMeTHOW obnacth «EcTtecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM OI'OC COO npodunsHbie yaeOHbIC
OpeaIMeThl, H3ydaemble Ha yriayOJEHHOM YpOBHE, SBISIOTCS  CIOCOOOM
mubdepennpanuy  00ydeHUsT Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIABIA M3 OJTUX YYEOHBIX TMPEAMETOB JODKEH OBITh OPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINUX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEN, CIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma no yuebHomy npeamery "buonorus" ga€t npeacraBieHue o eI
U 3a7la4ax U3ydeHus yueOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpPOBHE,
ompeneNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYPHUpPOBAaHHME MO pa3jiellaM M TeMaM, paclpeiesieHue I0 Kjaccam,
PEKOMEHYyeT MOCIEA0BATEIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€W, JIOTUKH Y4eOHOro mpolecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydarommuxcs. B nmporpamme mo OMoioruu peann3zoBaH
IOPUHLIKI IPEEMCTBEHHOCTH C U3yYEeHUEM OHUOJIOTMH HAa YPOBHE OCHOBHOTO 00ILIEro
oOpa3zoBaHus, Onarojaps dYemMy [MpOCMAaTpPUBAETCS  HAMpPaBICHHOCTh  Ha
NOCJIEAYIONIee pa3BUTUE OWOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
(GopMUpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHS,  HKOJIOTHYECKOTO
MBIILUICHUS], IPEACTABICHUH O 30pOBOM 00pa3e *KU3HHU, Ha BOCITUTaHHE OEPEKHOTO
OTHOIIEHUS K OKPYXKAIOIIel MPUPOIHOM cpene. B mporpamme 1mo OMOIOTHH TaKKe
MOKa3aHbl BO3MOXKHOCTH yudeOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K IUIaHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MIPEAMETHBIM pe3yJIbTaTaM 00y4ueHHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATEJIIbHON JIEATEIBHOCTH OOYYalOIIMXCS IO OCBOEHHUIO COJEp>KaHUs
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111er0o 00pa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHero oduiero oopa3oBaHUs
3aBepIaeT OUOJIOrn4ecKkoe 00pa3oBaHKe B IIKOJIE U OPUEHTUPOBAH HA PACILIUPEHUE
U yriyOJeHue 3HaHUH 00y4aroluXcs 0 dKUBOM MPHUPOJIE, OCHOBAX MOJIEKYJIAPHOU U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTMU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJIEKIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOIYYCHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CPEIHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusi COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TMOJTY4alOT pa3BuUTHE. Tak,
pacmiMpeHbl U yriayOjaeHbl OWMOJIOTMYECKHE 3HAHHUA O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YEeJOBEKa, OOLIMX 3aKOHOMEPHOCTSIX MKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takyke HMHTErpaius OMOJIOTMYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIUMHUCS TIPU H3YYCHHUH
bu3UKY, XUMUH, Teorpaduu 1 MaTEMaTHUKH.

Ctpykrypa mporpaMMmbl 10 ydeOHOMY mipeametry "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUU.
CornacHoO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIOLMHM OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHus1 OMOJIOTUYECKOro pa3HooOpasust anetsl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJICKYJIIPHOW U KJIETOYHOW OMOJOTUU, SMOPHUOJIOTUU U OHOJIOTUU
pPa3BUTHsI, TEHETUKU MU CEJEKUUU, OMOTEXHOJOTMU W CHUHTETHYECKOW OMOJIOTHH,
aKTYaJU3UPYIOTCS 3HAHUS OOydYarouIuxcsi Mo OOTaHWKE, 300J0TUM, aHATOMUH,
¢uznonorun yenoseka. B 11 kitacce u3zydarorcst 3BONMIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YueHHe 0 ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOEHUE
0oOy4JaroIIMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOT000pa3MM MU OCOOCHHOCTSAX KIJIETKH, OpraHu3Ma, MOIYJISALHUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTMYECKUX 3HAHUMU. [[ns
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepualia B COACpXKaHUHU MPOTrpaMMbl
no OMOJIOrMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

[enp n3yuenus yueOHoro npeamera «bruonorus» Ha yriryoJIEHHOM YpOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHOMN



OpraHM3allMd JKUBBIX CHUCTEM PA3HOTO paHra M MNpUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON JAESITEIbHOCTH, CBSI3aHHOW C OuoJsiorumeid, Wiu K BbIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE 00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
paBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHWUH, MHOTOOOpa3Mu WU OCOOCHHOCTSX OWOJOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MONyJsus, BU, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW |
KJIETOYHOU OMOJIOTUH, SMOPUOJIOTUH U OMOJIOTMH Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM M CHUHTETHYECKOW OWOJIOTMH, MaJC€OHTOJIOTHH, 3KOJIOTUN);
METOJJaMU CaMOCTOSTEIBHOTO IPOBEJIEHUS OHMOJIOIMUECKUX MCCIEI0BaHUN B
naboparopud uW B nOpupone (HaOMOJAEeHUE, U3MEpPEHHUE, HSKCICPUMEHT,
MOJICTUPOBAHUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh W HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJOTMYECKOM TEPMUHOJIOTUEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMHUYECKUMH U  3KOJOTMYECKUMHU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoQHIaKTUKA UH(QEKIIMOHHBIX 3a00J€BaHUN, MPABUIIA MOBEACHUS B MPUPOIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO0  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00YUAIOIINXCS UHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
Ipoliecce 3HAKOMCTBA C  BBIJAIOIIUMUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHuei
OMOJIOTMYECKOT0 HCCIEA0BaHNUS, TPOBEACHUS HKCIIEPUMEHTAJIBbHBIX UCCIIeI0BaHUM,
pelieHus: OMOJIOTUYECKUX 3aJady, MOJEIMPOBAHUSA OUOJIOTMYECKHX OOBEKTOB H
MPOILIECCOB;

BOCIIUTAHUE Yy 00YYaIOIIUXCsl [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUYECKOH,



TeHETHYECKOM IPAaMOTHOCTH, 00IIIeH KyJIbTYphl MOBEJICHUS B IPUPOJIE; HHTETpALlUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrne  OO0y4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOIOTIOIH30BAHNUH (COOTIOICHIE TIPABIII TIOBEICHHUSI B IPUPO/IE, OXPAHbI BUJIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI M 3JI0POBBS
OKPYXXAIOIIUX  Jrojie  (coOmroeHuss Mep Npo(MIakTUKH — 3a00JICBaHUM,
oOecrieueHne 0€30MacCHOCTH KU3HENEATENbHOCTH B UYPE3BhIUAMHBIX CUTYaIUsIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM JKU3HU;

CO37aHWEe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIOMUMUCS
WHIUBU Ty AIbHOM oOpa3oBaTenbHOI TPAeKTOPUH, CIIOCOOCTBYIOIIEH
nocJyenyronemMy npodecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHUBUTyaIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazopanus, coctapisger 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISETCSA ¢ YIETOM CHEIU(UKH ero COJAep KaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMsl B OpTaHM3AIUAX  CPEIHETO
po¢heCCHOHAILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX padoT. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TMPOSKTHBIX M YUCOHO-HCCIICIOBATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS yUUTEIIEM Ha OCHOBE MMEIOIITMXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJEPKXAHUE OBYYEHUA 10 KJIACC

CopnepkaHrue NpOrpaMMbl, BBIIEIECHHOE KYPCUBOM, HE BXOJHUT B MPOBEPKY
rocynapctBeHHO# utorooi arrecraiuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonornu.  buonormueckue HayKd M HM3y4aeMble HMH  MIPOOJIEMBI.
@yHIaMEHTAJIbHbIC, NPUKIAIHBIE W IIOWCKOBBIE HAy4HbIE HWCCIEIOBAHUSA B
OHOJIOTHN.

3HaueHre OMoJOoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosorued. 3HayeHHEe OUOJIOTMU B
IIPAKTUYECKOM JIESATEIBbHOCTH YEJIOBEKA: MEIULHHE, CEIbCKOM  XO3SMCTBE,
IIPOMBIIUIECHHOCTH, OXPAaHE IPUPOIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apsen, I'. Mengens, B. . Bepnanckuu, U. I1. I1aBnos, . . Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpYruMu Haykamm», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3YyYeHHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JAUCKPETHOCTb W LEJIOCTHOCTD,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CAMOOpraHU3alus,
CaMOBOCIIPOU3BEEHUE, PA3APAKUMOCTb, U3SMEHUYUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuit), oOuochepusiii. Ilpoueccsl, NTpoUCXOA[IINE B KHUBBIX
cucremax. OCHOBHbIE TNpu3HAKW >kuBoro. JKu3Hp Kak (opma cyliecTBOBaHUS
Marepun. Hayku, nzyyaromue >KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALUH.

N3ydenue xuBbIX cucteM. Meroapl Ouonormdeckoil Hayku. HaOmromenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeEMaTr3anusl, MetaaHanus. [lonsaTue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast rumnoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux AaHHbIX. OIllEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yapraroB. [IpuunMHBI WCKaXEHUs PE3YyIbTATOB JKcnepuMeHTa. [loHAThe
CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmunplt u cxembl: «OCHOBHbIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI



OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUSI )KUBOU MTPUPOJIBI».

OobopynoBanue: 1ad00paToOpHOE 00OPYIOBAHUE [T TPOBEACHUS HAOIIOICHUH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWEe pPa3IMYHBIX METOIOB IIPU
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ineiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHSI COBPEMEHHOW KJIETOUHOMN
TEOPUHU.

MeToapl  MOJIEKYJISIpHOM W KJIETOYHOM  OMOJNOrMHM:  MHUKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodopes, METo MEUYEHBIX aTOMOB, AU(epeHInaNbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJ0B MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadusi, saexrtpodopes, auddepeHmaIbHoe IEHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIeCTBA KJIETKU, UX Ouojoruueckas posb. Posb
KAaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIEeCTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKoBOM Mosiekyibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukanus  Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.

Yraesoasl. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.
OO6muit  1aH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJI€BOJIOB.
buonornueckue GyHKIIUU YTIIEBOJOB.



Jlununel. IM'mapodunbHO-THAPOdOOHBIE cBOMcTBa. Kitaccudukarus TunuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. OO1me cBOMCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxneunosesie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynbl AT®. Makposprudeckue cBsizu B Moiiekysie ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, WX (DYHKINUU B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull CuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Hoptperst: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinn, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «Pacnpenenenne XMuMHUECKUX SJIEMEHTOB B HEXKUBOU IIPUPOLEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOJICH.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BemecrtBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl OEIKOBOM MOJIEKYJb», «CTpOeHUE MOJIEKYJ
yrieBonoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenue Mosnekyiabl ATOy.

OOopynoBaHue: XUMUYECKAs TOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «OOHapykeHUE OCJIIKOB C TTOMOIIbIO KaU€CTBEHHBIX
peaKIii».

JlaGopaTopHnasi pabdora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIJIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbl KJIETOK: JyKapuoTHUecKas U TmpokapuoTudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHure mpoKapuoTHIECKO# KiIeTku. KitlerouHas cTeHKa OaKTepHi U apXei.
Oco0OeHHOCTH CTpOEHMsI TeTepoTpOo(HON U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib TPOKapHOT B OMOLIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE DYKAapUOTHUYECKON KIeTKH. [l1azMarudeckas
MeMOpana (turazmanemma). CTpykTypa miia3MaTH4ecKoil MeMOpaHbl. TpaHcmopT



BEILIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: accuBHbIN (nuddy3us, oOnerdyéHuas
nuddys3ust), akTUBHBIM (MIEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tonynponuiaemocts MeMOpaHnbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOITUTO3, (aronutos3. Dk301uTo3. Knertounas crenka. CTpykrypa ¥ (QyHKITUU
KJICTOYHOW CTEHKHU pacTEeHUM, rpuOoB.

[uromnasma. [{uto3onb. Lurockener. JIBuxeHue murtomiasmbl. OpraHou/Ibl
kJeTkr. OTHOMEMOpaHHbIE OPTaHOUIbI KIETKHU: dHAoIIa3Marnueckas cetb (I11C),
anmapat [ oJbIXu, JHM30COMBI, HX CTpoeHHE U (QYHKIMUA. B3auMocCBs3b
OJTHOMEMOPAHHBIX OPTaHOUAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOUYHBIX MeMOpaH. [ aakuit (arpanyysipHbIN) SHAOIIA3MATHUECKUI PETUKYITYM.
CexperopHast ¢pynkuus annapara [onbku. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kietounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKH:  MHUTOXOHJIPUHM,  IUJIACTHJIBI.
Ipoucxoscoenue mumoxonopuii u naacmud. Cumoduozcenes (K.C. Mepeorckosckuii,
JI. Mapeynuc). Ctpoenne W (PyHKIMU MHUTOXOHIpuM U miactul. [lepBuunsie,
BTOPHYHBIE U CJIOYKHBIC INIACTUBI (DOTOCHHTE3UPYIOIMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIIUX PACTEHUM.

HememOpanusie opranouabl kieTku CTpoeHue M (QPyHKIIMH HEMEMOpaHHBIX
OpraHoOuI0B KJICTKH. Pu6ocomsi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
neHtp. CTpoeHWe U JBWKEHHWE JKTYTHKOB W peCHWYEK. MUKpOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophuie benku.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHblii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpOMOCOM B HWHTepha3HOM sizipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /{unHamuka s0epHol 00010uKu 6 mumose. AHoephbiii
Mpaucnopm.

Knerounsle BratoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dYKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

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

Tabmumer 1 cxeMbl: «CTpoeHHE JYKApUOTHUYECKON KIeTKn», «CTpoeHme
JKUBOTHOM  KJIETKW», «CTpOo€HHE  pacTUTEIbHOW  KIETKW», «CTpoeHue
MUTOXOHIIPUIY, «S1po», «CTpoeHrEe TPOKAPUOTUUECKON KIICTKI.



OOopyznoBaHue: CBETOBOM MMKPOCKOI, MHUKpPOIpENnapaTbl pPacCTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpENapaThl OaKTepUalbHbBIX KIETOK.

JlaGopaTtopnas paGora «l/I3yueHue CTpoOeHHMS KJIETOK pa3JInYHbIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydeHue cBOMCTB KJIETOUHOI MEMOpaHbD.

JlaGopaTtopnasa padora «VccienoBaHue miIa3MoiM3a M JEMIIa3MOJIM3a B
PaCTUTEIBHBIX KIETKaX».

IIpakTuyeckas padora «/3yueHue ABUKEHUS LIUTOILIA3Mbl B PACTUTEIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BeliecTB M NMpeBpPalllcHIE JHEPTIUH B KJIEeTKe

AccuMUISILIMSL ¥ TUCCUMMIISALIAS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumnel ooOMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepoTpoHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. JHepreruueckoe obOecrnieueHne KieTku: mnpeBpamieHne AT B
OOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiui KJIECTOYHOTO
MeTabonusma. DEepMEHThl, MX CTPOCHHME, CBOMCTBA M MEXaHU3M JICHUCTBUS.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benmku-
aKTUBAaTOpPbl M OENKU-UHTMOUTOpBI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX
peakLuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
Anoxcueennviti u okcuceHHwlli omocunmes y baxkmepuii. Ceemocobuparowjue
nueMeHmbvl U NUSMEeHmMbvl PeakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogyKTUBHOCTH POTOCUHTE3A. BiusiHue pa3auuHbIX PaKTOpoOB Ha
CKOPOCTh (poToCcHHTE3a. 3HaUECHHUE (POTOCUHTESA.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe oKuclIeHHE, WIH KJIETOYHOE JbIxaHue. Poiab MUTOXOHIpUH B
nporeccax ouojgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
bochopunupoBanue. Iuepeus membparHo2o epaouerma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwvl. IlpeumyniecTBa a’poOHOro MyTd oOMeEeHa
BEILECTB Iepes aHadpoOHbIM. D(PPEKTUBHOCTD IHEPTETUUECKOTO OOMEHA.

JlemoHcTpanuu



[Toptpetsr: JIx. IIpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « DJHEPreTHUECKUil oOMen», «buocunres
oenka», «Ctpoenune pepMeHTa», « XeMOCUHTE3Y.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, O0OOpYIOBaHHE AJSi MPUTOTOBICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlabopaTtopHasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

JlaGopaTopnas pabora «U3ydeHue ¢GEepMEHTATUBHOTO pacCIIEIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (¢GOTOCHHTE3a U
XEMOCHUHTE3a.

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpManus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHrte3a. [IpuHINI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wmaTpuuHblii cuHTe3 PHK. IlpuHuwmms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecrou knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanuwe amuHOkucCioT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHu3alus reHoma y
MPOKAPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
IIPOIIECCOB B KieTKe. KieTounslii romeocTas.

Bupychl — HekeTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHsbie 3a00sieBanus YesnoBeka, )KMBOTHbIX, pactenuil. CITMJ, COVID-19,
COITMAIbHBIE U MEUIIUHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz b6orvuux maccusos («bigdata»)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexnonocuu 6 ouonozuu u meouyute.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKkapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbios, /. Y. UBaHOBCKUIA.



Tabnuiel u cxembl: «buocuntes Oenkay, «I'eHeTndeckuii koa», «Bupycei»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza u Mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekawiux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECCKUH ) IEpUOBI UHTEPGa3HI.

Martpuunbii cunre3 JHK — perumkanwmsa. [Ipunnuner permmkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbll  HAOOpel  XpoMmocoM. ['oMonorumunslie xpomocombl. I[lonoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaguyu MUTO3a U MMPOUCXOISIIHNE B HUX MIPOLECCHI.
Tunbl Muto3a. Kapuoknnes u nuuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsiuuss MuTOTHYECKOro LMKIA KieTku. [Iporpammupyemas kineroyHas
rudeb — arnomnTo3.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuupl u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Muto3», «CTtpoeHue
xpomocomy, «Pemmkamusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi padora «HabmroneHne MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OJTHOKIIETOUHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC T'PHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUe
npoTucThl. KoJlOHMaIbHbIE OPTraHU3MBl.

B3auMocBsA3p 4YacTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel U
CHUCTEMBI OpraHoB. OpraHu3M Kak euHoe 11enoe. ['omeocras.



Tkanu pacteHuil. TUMBI paCTUTEIBHBIX TKaHEN: 00pa3oBaTeIbHasl, IOKPOBHAs,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUMN U
PACIIOJIOKEHUS TKAHEW B OPraHax PACTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCUHUTENbHAs, MbIleyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIUN U
PaCIIOJIOKEHUS TKAHEW B OpPraHax >KMBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUH ckeneT. CTpOeHUE U TUIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaabHbIX
BellecTB  pacreHusmu.  [Iutanume  KMBOTHBIX.  BHyTpumosoctHoe U
BHYTPUKIIETOYHOE NUIIEeBApeHUE. [IuTaHne NO3BOHOYHBIX XMBOTHBIX. OTHENbI
MUIIEBAPUTENBHOTO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmmeBapuTenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi MOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEWIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUS CTPOCHHUS KPOBEHOCHON CHUCTEMbI IMO3BOHOYHBIX KUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyoau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl pPaOOThl OpraHoB BblaeieHUA. CBs3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIJICIUTEIBHOM cuUcTEMaMu. Breigenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (HyHKIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Y YEJIOBEKA.



3ammTa y OpPraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3moB. CHoOpsl
OaKTepuil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uenoBeka. KiietouHblili u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPHOOPETEHHBIM creruduuecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celeKkTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTts U peryisiius 'y  OprauusmoB. Pazmpaxumocts y
OJTHOKJIETOUHBIX OpraHu3MoB. Takcuchl. PazapaxuMoCTh U peryisiuus y pacCTeHUN.
PocToBble BelllecTBa U X 3HAUYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOITIOLHOHHOE YCI0KHEHUE CTPOCHUS HEPBHOU CHCTEMBI Y
KUBOTHBIX. OTIIENbI TOJOBHOIO MO3ra IO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX W YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleficTBHE TOPMOHOB. B3anMOCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl  OpPraHoOB NO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue JNHCTOBON IIACTUHKW», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpoeHUE MBIIIIbDY,
«mmynurer»,  «Kuiieuynomonoctuele», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«Ctpoenue mnaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nrumy, «HepBHas — cuctema
MIIEKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcey.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOUHbIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, HIJIOKOXXHMX, KHBbIC JK3EMIUIIPbl KOMHATHBIX PACTEHUM, TepOapuu
pacTeHHMl pa3HbBIX OTHAEJIOB, BJIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIEThI



MO3BOHOYHBIX, KOJUIEKIIMM OECrO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBeKa,
o0opyZ0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIHOIO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Mo AecTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTAaHU3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTaiys, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meino3. Craauu
Mmeno3a. [loBegenne xpomocom B menose. Kpoccunrosep. buomornuecknii cMbICI
Melo3a M IIOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKHU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTre. I'aMeTorenes y JKUBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHnes u oorenes. CTpoenue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesza. Craguum >3MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apobieHus.
Jemepmunupoeannoe u HedepmuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMUTAIOUIUX. 3apOJABIIIECBbIE JUCTKU
(racTpynsiuus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHUE 4YacTed pa3BUBAIOIIETOCs 3apojpliia (3MOpHOHANbHAS WHIYKIIMS).
3aknaaka IUTaHAa CTPOEHMS JKMBOTHOIO KaK  pPe3yJIbTaT  HEpapXUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5SMOpPHOHAIBHOE pa3BUTHE Pa3IMYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM Yy OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHS, UX pacnpocTpaHeHue B mpupoie. Tumbl pocta KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTauu nmocTaMOPUOHAIBHOTO pa3BUTHUS
y JKUBOTHBIX U uesioBeka. [lepnoibl oHTorenesa yenoBeka. CTapeHue U CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.



PasMHoxxenue u paszputue pacteHuil. ['amerodur u crnopodut. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue Crop B mpolecce Meiosa. ['ameTorenes
y pactenuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoWiHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJIAlud OHTOTCHE3A Y PACTECHUN U )KUBOTHBIX.

JdeMoHCcTpaMu

[Toptpetsr: C. I'. HaBammun, X. [llneman.

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHE», «Tumbl Oecmonoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIEHBDY,
«PasmHoxeHue runpel», «Meito3», «Xpomocombly, «I'ametorenesy», «CtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pas3Butue capa”Humn,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOIOJBHBIX U JABYIOJBHBIX PAaCTCHHI», <« KU3HEHHBIN ITUKII
MOPCKOW KanmycTbD, «JKU3HEHHBIN TUKI MXa», «KU3HEHHBIN [IUKJI TAIIOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBLY.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlabGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MHKpOITpEnapaTax».

IlpakTnueckass padora «BblsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoOB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0TeueCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pa6otsr H. K. KonsiioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U1 CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJIbI ~ TEHETUKH: THOPUIOJOTUYECKHUM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemMoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
Basuno, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunuenko, H. B.
Tumodees-PecoBckuii.



Tabnuibl U cxembl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUSI.
Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3usi THOPUIOB MepBoro nokoieHus. [Ipasuno gomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs] NPU3HAKOB. L{uTonornmyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI FaMeT.

AHanuzupyroniee ckpemuBanue. [[poMeKyTOUHbIN XapakTep HacleIOBaHMUS.
Pacuierienre nmpru3HakoB MPU HEMOJHOM JOMUHUPOBAHUMU.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacJe10BaHus pU3HaKoB. [{uTomornyeckre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIY TeHaMH. XPOMOCOMHAs
TEOpHUsI HACIIECICTBEHHOCTH.

['eHeTnka nojia. XpOMOCOMHBIM MEXAHU3M OMpPEAEIEHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TreTeporamMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CHETVIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucremMa. [neoTponuss — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEIIOBEKA, a TAKKE
(U3MONOTUYECKUX  TIPOILIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYHKIUH.
['eHeTHUYECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
M3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TTOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpens», «Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrerneHHOe HacJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka TmoJiay,
«Kapuotun denoBeka», «Kapuotun npozodmib», «Kapuotum mOTULBDY,
«MHOXECTBEHHBIN alJICIN3M», « B3anMo1eliCTBHUE T'€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rHOPUJIOB TIEPBOTO TIOKOJICHHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpaAllUM 3aKOHA HE3aBUCHMOTO HACJIEJOBAHWS MNPU3HAKOB, MOJECNb IS
JIEMOHCTpAllUM CIIEIJIEHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3zoduinay.



IIpakTuueckass padora «/3ydyeHwe pe3yabTaTOB MOHOTHMOPHUIHOTO
CKpEIIUBaHUA Y IPO30DUITBD».

IIpakTuueckass paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKPEIIMBaHUSA y IPO30(DUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukannonHas u3MeHUYUBOCTh. Pomb cpensl B (GOpMHUpPOBaHUU
Moau(pUKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
U3MEHYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHatiBHass W3MEHYMBOCTH. Mei03 U MOJOBOM Mpolecc — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3HoO0pa3us B Mpeesiax OJHOrO BU/IA.

MyTanmonHass W3MEHYMBOCTh. BuIbl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHbele. CHOHTaHHBIE W  MHAYUHUPOBAHHbICE MyTalMHh. SoepHble W
nuToIa3mMaTuyeckue mMyranuu. CoMaTUYecKUue U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O MPOLECCA. 3aKOH TOMOJIOTHYECKUX PSIOB B
HaciencTBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HAC1e008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 Y OP2aAHUZMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmuiel u cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKalmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Bumbl myTammiiy.

OOopyoBaHue: XMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAM(PUKAIIMOHHON W3MEHUMBOCTU. [locTpoeHue BapuanmoHHOTO psAga U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckas padora «Mytaiuu y apo3o¢unasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnKa Yesi0BeKa



Kapuotun uvenoBeka. MexnyHapoaHas NporpaMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YEHHs  TIEHETUKM  YEeJOBEKAa: TIE€HEATIOrMYECKH,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISAPHO-TEHETUYECKHM. CoBpeMeHHOE ONPENICIICHNE reHOTHUIA!
ITIOJJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOILIBIO
[1[[P-ananu3a. HacnenctBenHble 3a001eBaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
Oone3HM 4YesoBeKa. boJie3HM C HAcleACTBEHHOM MpelpacioyioKEHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUU T'€HETHUYECKUX
3a00eBaHUN 4YenoBeKka. MeauKo-TeHETUYECKOe KOHCYJbTHUpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [IoHSATHE «TEHEeTHYECKOTo Tpy3a». ITUUECKUE acCNEeKThl UCCIEIOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enernueckue (akTOpbl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
(U3MUECKOMY U XHUMHYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. I'eneTnyeckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeTojpl U3yuyeHUS T€HETUKU
yesioBekay, «l eHeTnyeckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenexkumsi OpraHusMoB

JlomecTuKanus 1 ceeKuus. 3apoKJICHHE CEEKIIUU U JOMECTUKAIIUU. Y YeHUE
H. U. BaBunoBa o lleHTpax NpOMCXOXKIEHUS M MHOT0OOpasus KyJIbTYPHBIX
pactenunii. Ponp cenexuuu B CO31aHUU COPTOB PACTEHUI U MOPOA )KUBOTHBIX. COPT,
IOpOJIa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSIA0OB B HACIEACTBEHHOW U3MEHYMBOCTH
H. W. BaBunogsa, ero 3HaueHue JJis CEEKIIMOHHOM pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnel KOMOWHAIIMOHHON CCJICKIIUU. HctrwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO F€HOTHUITY ¢ HoMouIkko aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranu3moB. lcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomouHanTHBIX JIHK 17151 momyueHust ICXOIHOTO MaTepuaa Jjis CeJICKIUU.

[Tonyuenune MOJINTUUIOUIOB. BuyTtpusnaosas rUOpUAN3aLINSL.
brnuskopoicTBEHHOE — CKpemmBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpelMBaHue, Win ayTOpuauHr. ['erepo3uc w ero mpuumHbl. Vcmomb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rubpuausauus. [Ipeogonenue Oecruiogus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PAaCTCHUMN U )KUBOTHBIX. «3enéHas
DpesonoyuUsy.



CoxpaHeHne U U3y4YeHUE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX pOJUYEH JIJISi CO3/IaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YynpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaax YVIAVYUleHUs
Cyuecmeyowux U co30aHusi HO8bIX NOPOO, NUHUU U KPOCCO8, 6 MOM HUCIe C
NPpUMEHEHUEeM COBPEMEHHBIX MEMO008 HAYYHBIX UCCIe008aHUl, Nepedosblx uoel u
NepCneKmuBHbIX MexXHOI02UL.

JleMoHCTpanun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHUX PSAOB B HACIEACTBEHHON H3MEHUYHUBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlabopaTopHasi pabdora «/3ydeHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKcKRypceusi «OCHOBHBIE METOJbl U JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
YKHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOIYyYEeHUE KHCJIOMOJIOYHBIX IPOYKTOB,
BUHOjIee. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHUKPOOHMOJIOTUYECKHUX
texHosorui. [IpousBoacTBO Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUS T€EHOMOB C LIEJIBIO MOJIYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHIECKUE TTYTH.

Knerounass mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpuUAM3alMS W COMAaTHYECKUN
sMOpuorene3. lcmonb3oBaHue TramiouoB B CeJICKUMH pacTeHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANIEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METO/I TpaHCIUIAaHTALMKU SIAEP KIIETOK.
Texnonocuu 0300po6nenus, KyibmugUpo8aHus U MUKPOKIOHANbHO2O PASMHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.



XpOMOCOMHass M T€HHas WHXeHepHs. VICKyCCTBEHHBI CHHTE3 T€HAa U
KoHCcTpyupoBanue pekoMOnHanTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JIOCTHKEHHUSI ¥ IEPCIIEKTUBBI XPOMOCOMHOW ¥ TEHHOW MHKEHEPUN. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOIIEMbl TEHHOW NHKEHEPHUH.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JUarHocThka. MeTaOOJOMHBIM aHajau3, TEHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBEKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbf. VICIONb30BaHHE CTBOJIOBBIX
kieTok. TaprerHas Ttepanust paka. 3D-Omowmkenepus minsg  pa3pabOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEAMIMHCKUX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKadoIauHTa
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHne BEKTOPHBIX BaKLIMH C LENbI0 00€CredeHUs] KOMOMHHPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «Vcnonap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHxkeHepus», «I eHHass UHKEHEPUs».

JlaGopaTopHnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IkcKkypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE 3BOJIONMUOHHBIX INpeIACTABJICHUNA B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedarenbHocTh Y. JlapBuHa.

JBroKyIye CUitbl 3BOTFONIUK BUI0B 110 Y. JlapBUHY (BbICOKAsi MHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunterndeckoir Tteopuu dBoonuu (CTD). HelTpanbhas
teopust dBomouud. CoBpeMeHHas JBOJIONMOHHAS  OWoJorus. 3HA4YECHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosbe, Y. Hapsun, C. C. UerBepuxos, 1. . HImanerayzen, Ix. Xongein, /. K.
benses.



Ta6nuie! u cxembl: «Cucrema xuBoi pupoibl (1o K. JIuauero)y, «JlectHuiia
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHui u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta myrteriecTBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «®Dopmbl O0pbrObI 3a CyIIECTBOBAHHEY,
«[lopoasl Tomy6eit», «MHorooOpasue KyabTypHBIX (opM KamycTb», «llopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema o0pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLIECHUS ABWKYIIMX CHJI 3BOMIOLAN», «OCHOBHBIEC ITOJOKECHHS
CUHTETHYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MuKpo3BoOIIOLMA U €€ pe3yJIbTAThI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTIOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIALUAX. DPPEKT OCHOBATEIIS.
Ippexm O6ymouiiounozo eopaviuika. CHUdCeHUe 2eHemuuyecKko2o pa3zHoobpaszus:
npuyunsl u creocmsus. llposenenue s¢pgpexkma opeticha eenog 6 6ONLUWUX U MATBIX

NONYIAYUSX. Murpanun. N3osius MO JISILIUIA: reorpaguueckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JABWXKYIIWWA, CTAOWJIM3UPYIOLIMKA,  pa3pbIBAOIIMIMA
(zm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
TIOBE/ICHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE pUCTIOCOOIEHUH y Opranu3mMoB. ApoMopdo3bl U HANOAJANTALIUH.
[Tpumepsl nprcnocoOIeHU y OpraHu3MoB: MOp(hOIoruyeckue, PU3noI0ru4ecKue,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHH3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPOdIBOIOIMHU. M3omsmus — kimodeBoi (akTop BumooOpazoBanusa. Ilytu u
CIIoCcoObI BUJ1I000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMIIATPUYECKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3sHOOOpa3usl.

Pob 3BOTIOLIMOHHOM OMOJIOTHH B pa3pabOTKe HAYUYHbBIX METOJOB COXPAHECHHUS
OouopaszHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3suTOB U HUX XO35CB.
Mexanu3Mbl (GOpMHUPOBAHUS YCTOMUHUBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPBHOBI €
HEH.



JdeMoHCcTpaMu

[Toptpets: C. C. YUeTBepukos, J. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buxymme
CHJIBl 3BOJIFOLUN», «IDKOJIOrMYEcKass M30JsUUs MONYJSALHMN CEeBaHCKOU (openmny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM 1 IMCTBEHHUIIBI JAYPCKOD»,
«ITonmynsAIMOHHBIE BOJHBI YUCIEHHOCTH XHUIMHUKOB U KEPTBY», «CxeMa AeNCTBUS
€CTECTBEHHOTO 0TOOpay, «PopMbI OOPHOBI 32 CYLIIECTBOBaHHEY, «HIyCTpHAIbHBIHI
Menanu3zM», <«OKuBble  uckomaembie»,  «IlOKpOBUTENBCTBEHHAsT  OKpacka
XKUBOTHBIX», «lIpenympexpnaromas okpacka >KUBOTHBIX», «DU3HOJIOTMYECKUE
amantanun», «lIpucOoCOONEHHOCTh OpPraHu3MOB U €€ OTHOCHTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoitHuku», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BU1000pa3oBanusy, «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«IKoJ0ru4YecKkoe BHI000pa30BaHHE BUAOB CUHUI», «lloauruionasl pacTeHHiD,
«KamycTHO-peieuHbIil TuOpumy.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIl U
3BEpeil ¢ MpuMepamMu pa3IMuHbIX MPUCIIOCOOJICHHIM, YyUesa NTHIl U 3BEpeil pa3HbIX
BUJIOB, TepOapuu pacTeHUM OJM3KUX BHUIOB, OOPA30BABIIMXCA Pa3IUYHBIMU
crocobamu.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padota «IIprcnioco0aeHrss OPraHM3MOB U UX OTHOCHUTEIIbHAS
1e71eCO00pa3HOCTHY.

JlaGopaTopnass paGora «CpaBHeHUE BHUJOB MO MOp(oIOrHuecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOLINS U €€ Pe3yJibTaThl

Metoasl u3ydeHMsT MakpolsBoJwonuU. [laneoHTONOTrMYECKHE  METOMBI
uzydeHus: HBoimonuu. IlepexonHeie ¢GopMbl U (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue metonpl u3ydeHus spoitonuu. CpaBHeHue ¢GIIopsl U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHJEMUKHU U PEIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMIbl U3YYEHUS
BOMIOIMU. ['eHeTHUecKkue MEeXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSIBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AQHAJOTMYHBICE  OPTaHBbI.
PynuMentapuble  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHYECKUE U MAaTEMAaTUUYECKHUE METO bl U3YUEHUS dBOJIIOIMHU. [ OMOIOTUYHbBIE
reHbl. COBpEMEHHBIE METO/IbI IOCTPOCHUSI (PUIIOTEHETHYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallUX U 3BOJIOLMS TEHOMOB.



OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOOIUU. [Ipunyun cmenvl QyHKYUl.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIHH.

JleMoHCTpanun

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkelnsb.

Tabnuubl 1 cxembl: «DUIOreHETUUECKUN Psijl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Punmoduth»y,  «CemMeHHBIE
nanopoTHUKn», «buoreorpaduueckue 30HBI 3eMin», «Jlpeiid KOHTUHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOPUOHAIBHOIO Pa3BUTUS O3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AaHAJIOTUYHBIE OpraHe», «PyJaUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YelloBEKa M IMMMaH3e», «[aBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO1IME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIIOTUYHBIX, PyJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIponcxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HayuyHple TUMoOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcrepmusi. [JloHayyHble IpencTaBlI€HUs O 3apPOKICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apPOKICHUS KU3HU U €€ onpoBep KeHHe onbiTaMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU ABOJIIOLUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyecKkux BemecTB n3 Heopranndeckux. OmpiTr C. Mumiepa u I'. Opm.
O6pazoBanue noauMmepoB u3z moHomepoB. Koanepsarnas runoreza A. M. Onapuna,
runore3a nepBuyHoro OynwoHa JIk. XongeiHa, TreHeTHdeckas rumoTe3a [.
Ménnepa. PubGosumbr (T. Yex) u rumoresa «mupa PHK» VY. Tunbepra.
dopMupoBaHuEe MEMOPAH U BO3HUKHOBEHUE MPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMmble OpraHu4eCcKUe OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U aOCOIIOTHAs T€OXPOHOJIOTHUS.
["'eoxpoHoOIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, SITOXH.

HauvanbHbie 3Tanbl opraHndeckou sBoouuu. [losgBieHne © 3BOIIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKN KaK aHaJOr MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTBHI.

[Tpoucxoxxnenue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE TIPOUCXOKICHUE
BUpYycOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMHU BbICHIUMX pacTeHUu. OCHOBHBbIE apOMOP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosBiieHMe CIOPOBBIX pPacTEHUM W



3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IponcXOoaeHrne LBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHBbIE apoOMOP(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIC. JKU3Hb B BOAE. DBOIIOLHNS TO3BOHOUHBIX.
[Ipoucxoxnaenne ampubuii u pentwimi. [IpoucxokaeHUe MIICKONUTAOINMX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMH U
MTO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

Pa3BuTne xu3HM Ha 3emie MO 3paM M MEepUoAaM: apXxeu, MpoTepo30il,
naneo30ii, Me3030M, KaitHo30i. O01Ias XapaKTepUCTUKa KIIMMaTa U T€OJIOTUIECKUX
npoiieccoB. [losiBeHne 1 paciBeT XapaKTepHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCIJIOBHUS U BIMSHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI ITponuioro. llpudunHsl n
CJIIEACTBUS MAacCCOBBIX BbIMHpaHHN. COBPEMEHHBIM IKOJOTHMYECKUH KPHU3HC, €T0
ocobennoctu. [Ipobnema coxpanenus 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [lpuHiumnel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpanumn

[Toptpersr: @. Penu, JI. Cnamutanuanu, JI. Ilacrep, . . Meununkos, A. U.
Omnapumn, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHUIO CaMO3apOXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBOMIOUHAW»,  «[ €oXpoHOJIOrMYecKass — IIKaJay,
«HayvanbHble 3Tanbl OpraHUYEcKON ABOIMOIMNY, «Cxema oOpa3oBaHUs SYKAPUOT
nyTéM cumoOnoreHeza», «CucremMa XKUBOW TpHUPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacreHuit», «PuHnOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxksietounbie  Bogopocin», «Mxu», «llanopotHukm», «l'omoceMeHHbIE
pacteHus», «OpraHbl [IBETKOBBIX paCTEHHI», «CXeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(do3sbl KUBOTHBIXY», «I[IpocTeitmmey, «Kumeunomnonoctusiey, «llnockue
yepBu», «YneHucToHorue», «PwIOBD», «3emMHOBOAHBICY, «IIpecMbIKaromuecs,
«lItnupy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXeMCKOU 3pe», «Pa3Butne
JKU3HU B IIPOTEPO3OMCKOU dpe», «Pa3BUTHE KU3HUM B NAJICO30UCKOU 3pey,
«Pa3BuTHE XKU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHasi CUCTeMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuu pPACTCHUM pa3IWYHBIX OTHAEIOB, KOJIICKIIUH
HACEKOMBIX, BIIAKHBIE MPENApPaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUH
WTJIOKOXKUX, CKEJIETHI TO3BOHOYHBIX KMUBOTHBIX, UydeJia MTUIL U 3BEPEN, KOJIIEKIIUN
OKAMEHEJIOCTEM, TIOJE3HBIX HCKOMAEMbIX, MYJISIKA OpPraHU4YECKUX OCTATKOB
OpPraHU3MOB.



BupryaasHas gadopaTopHas padora «MojenupoBaHue onbIToB Musiepa—
KOpu no n3ydennto abMOTreHHOr0 CUHTE3a OPraHMYECKUX COCIMHEHUN B IEPBUYHOMN
atMocdepe».

JlabopaTopnasi paGora «/3yueHue u omuMcaHWE MCKONAEMbBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS pPaCTEHUM
Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «/3yyeHue 0COOEHHOCTEN CTPOEHUS MMO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl 1 3a7a4 aHTPOMOJIOTUHN. METO/IbI aHTPOTOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHble
BO33peHus. COBpEMEHHbIC HAYYHBIE TEOPUU.

Cx0/CTBO 4yenoBeKa C )KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPQOJIOTUYECKHE, AMOPHUOJIOTUYECKHE, (bU3H0I0r0-0MOXMMHUYECKHE,
noBesieHueckue. OTInyus 4enoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBL.

JIBrkymue cuiibl (hakTopbl) aHTPOIOreHe3a: OMOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHolieHHne OMOTOTUYECKUX U COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIEC CTauu aHTpororeHe3a. PaHHue uenoBekooOpas3Hbie 00€3bSIHbBI
(IPOKOHCYJIBI) U paHHUE MOHTUBI — O0IIUE MPEKU Y€IOBEKOOOPA3HBIX 00€3bsiH U
JOJIe. ABCTPAJONUTEKN — JBYHOTHE NMPEAKH JIIOAEH. UenoBeK yMenbli, MepBbIe
M3TOTOBJIEHUS OpYAUH TpyAa. UemoBeK MpAMOXOISIINN U IEPBBIM BBIXO JIOIEH 32
npenensl Apuxu. YenoBek reifenboeprekuii — o0t mpeok HeaHAepTaaIbCKOTO
YEJIOBEKAa M YEJIOBEKa pa3ymMHOro. YeloBeK HEaHAEPTAIbCKUM KaK BHJ JIHOJEU
XOJIOJHOTO KJMMaTa. YelloBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JECHUCOBCKUMN
YeJIOBeK, OCBOCHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenermka u
najseoreHoOMHKA.

DBOJIONNS COBPEMEHHOTO dYesoBeKka. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
yejoBeka. MyTainmoHHBIN Tiporiecc W mnojJuMopdusM. [lomynsiiOHHBIE BOJIHBI,
npeid reHos, murpaius U «3GdEKT ocHOBATEN» B MOMYJSIHUSAX COBPEMEHHOIO
YyeJIoBeKa.

UYenoseueckne pacel. [loHstue o pace. bombmme pacel: €BpoIneouIHas
(eBpaswmiickas),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOWIAHAsS
(a3uarcko-amepukaHckas). BpeMs M myTH paccelieHHs] 4YesioBeKa IO IIIaHeTe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTH  pacusMa.
[TpucnocoOneHHOCTh YemoBeKa K pa3HbIM YCIOBUSM OKPYXKAIOIIEH Cpebl.



Bnustnue reorpaduueckoit cpenbl U iperida reHoB Ha MOPGOIOTHIO U (PU3UOTIOTUIO
YEJI0BEKA.

MexaucuuiuinHapHbple  METoJbl B (u3uyeckor  (OMOJOTHYECKOH)
aHTPOIOJIOTUH.  DBOJIOLMOHHAS  AHTPONOJIOTHS W MAaJCOaHTPONOJIOTHS
YEJIOBEYECKUX MMONMYJSIUUMKA. bHOCONMANbHBIE MCCIECIO0BAHUS NPUPOABI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JdeMoHCTpaMuA

[Toptpersr: Y. lapsun, JI. JIuku, 5. . Pornnckuii, M. M. I'epacumos.

Tabmumpt 1 cxembl: «MeToIbl aHTPONOJOTUNY, «['0OJTOBHON MO3T ueIoBeKay,
«YenoBexkooOpa3Hbie 00€3bAHb, «CKeNeT YeIoBeKa M CKEeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CHIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpPEBO  YENOBEKa», «ABcTpamonutek», «YenoBek  ymenslity, «YenoBek
IPAMOXOISIIMINY, «/leHncoBckuil yenosek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITanbl 3BOTIOLNHN YEITO0BEKa», «Pachl 4ETOBEKa.

O6opynoBaHue: MyJSDKH —~ OKaMEHEJIOCTEeH, MpEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TPEAKOB 4YeJloBeKa, penpoaykiuuu (pororpadum) KapTuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOUCXOXKJICHUSI YEJIOBEKa,
(doTorpaduu HaxoI0K HCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yepena 4esI0BeKa U Yeperna NMMITaH3€e, MOJIEIb KUCTH YEJI0BEKA U KUCTH IIAMIIaH3E,
MOJIEJIN TOpCa MPEIKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0XKIECHUEM.

IIpakTueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTallui YEIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKLIeH cpeaou

3apoxaeHne u pa3BuTHe dkojioruu B Tpyaax A. 'ymGonbara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmensl u 3amaun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.

Metonbr sxosorun. IloneBble HabOMIOIEHUS. DKCHEPUMEHTHI B HKOJOTHU:
NpUPOAHBIE W JIabopaTopHbie. MoJenupoBaHre B HKOJIOTUU. MOHUTOPHUHT
OKPYXKaIOIIel CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaueHue DKOJOTMYECKUX 3HAHUM JUIA  4YeJIOBEKA. DKOJIOTMUECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3E€M YENOBEYEeCTBA C NpUpoaoil. PopmMupoBaHHe
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Kkonorum», «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEN CPEIbD.



JlabopaTopHast padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTH UX AericTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAaKTOPOB: aOMOTUUYECKUE, OMOTHYECKHE, aHTpOTOreHHbIe. O01ue
3aKOHOMEPHOCTH JCHCTBUS dKoJornueckux Qakropos. [Ipasmno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnyeckue ¢aktopel. CBeT Kak sKosornueckuit ¢akrop. JleiicTBue
pPa3HbIX YYACTKOB COJIHEYHOI'O CHEKTpa HAa OPraHu3Mbl. DKOJOTHYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHMIO K CBeTy. CUTrHaJbHAs poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak skonorumdyeckuid (axrtop. [leiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuil kK
NOJIEpKaHUI0 BOJHOrO OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DPU3NKO-XUMHUYECKUE
0COOEHHOCTH cpesl 00uTaHust oprann3moB. [Iprucnoco0iennst opraHu3MoB K KU3HU
B pa3HbIX cpeaax.

buonornueckne putMbl. BHemHne u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie hopmbl oprann3moB. [lorsTue o sxu3znenHoi hopme. JKu3HeHHbIE
bopMbl pacTeHMil: AEpeBbs, KyCTApHUKH, KYCTAapHUYKH, MHOTOJIETHHE TpPaBbl,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XHUIIHUYEeCTBO, cuMOM03 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyaau3M,
KOMMEHCaJIM3M (KBapTUPAHTCTRO, HaxJIeOHUYECTBO). Herpoduueckue
B3aUMOJIeHcTBUSL  (Tomm4yeckue, (opuueckue, dadOpuyeckue). 3HaAUCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI 711 CYLIECTBOBaHHS OPraHW3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemMoHcTpanuu

Tabnuipl U cxembl: «OKojoruueckue ¢akTope», «CBETOBOM CHEKTPY,
«IKOJOTUYECKHE TPYMIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TeninoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu



KUBOTHBIX», «Cpenbl 0OUTaHHUSI OpPraHU3MOBY», «bBHOJOrHYECKUE PUTMbBDY,
«Kuznennelie popmbl pacTeHuil», « KuzneHHbIe (hOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMA XBOWHOro yeca», «llemu mnuranus»,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHnus», «CuMbmno3,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSIHUIO Pa3UYHBIX OKOJOTHYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHMI, CBETOJIOOMBBIC, TCHEIIOOUBBIC U
TEHEBBIHOCIIMBBIC KOMHATHBIE PACTEHUS, repOapuy U KOJJIEKIUN TETIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHHM, dydesla NTHUI] U 3Bepel, repdbapuu
pacTeHMid, OTHOCSIIUXCS K rurpoduram, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYII, KOJUJIEKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpelax,
repO0apum M KOJUIGKIMM PpACTEHUA U JKUBOTHBIX, OOJaJalONIMX 4YepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX Pa3IUYHBIX >KU3HEHHBIX (POpPM, KOJICKIUU
KUBOTHBIX, YYACTBYIOIIUX B PAa3JINYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopnass pabGora «BplisgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUAKO TEMIIEPATYPBI».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJIA UM

OKOJIOTUYECKUE  XApPaKTEpPUCTHKUA  TOIYJISLHH. [lomymsimuss ~ Kak
Ounonornyeckas cucreMa. Posib HEOTHOPOMHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOTUU BUIOB B ()OPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpbI
nonyysiuid. OCHOBHBIE TIOKA3aTENW MOMYJALMHU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pACTHasi M TOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPHUPOCT, TEMII PpPOCTaA,
CMEPTHOCTb, MUTPALUA.

OKoJiornyeckasl CTpykrypa nonyiasiuud. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JlvHamuka monynsauuu U €€ peryysanusa. bHoTHYecKui NMOTEHUHAN IOIYJISILUU.
MopaenupoBaHue IMHaAMUKH NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBble BbDKMBaHUSA. Perynsiivs YUCICHHOCTH MOMYJSALUUNA: pojib (PaKTOpoOB,
3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUN BUIOB (I- 1
K-ctparerun).

[Tonsitue 00 sKoNOrMYeckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Huy. [loTeHnnanbHas U peaau30BaHHAs HUILIHN.



Bua kak cucrema nonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIE
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUSI W MUrpaluid >KUBOTHBIX. buosiormueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «OKOJOTHYECKUE XaPAKTEPUCTUKU MOMYJISIUN,
«IIpocTpaHcTBeHHast  CTpyKTypa  momyisiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyisiiun», «CKOPOCTh  3aceleHUsi MOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonorudueckort Humm . M. XaTunHcoHay.

O6opynoBanue: repbapuu pacTeHU, KOJJICKIIUH KUBOTHBIX.

JlabopaTtopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 9. Ikos10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOJYIEHThl, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEHIECTB U MOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE OKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJIOTHYECKUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcrnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbL 03EP U peK. DKocucmembl Mopeti u
oKeanos8. IKocucmemovl mMyHOp, J1ecos, cmeneu, nyCmvlHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
ME3K]ly aHTPOIIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

VYpb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoackas
bnopa u ¢ayna. CuHaHTpomuzaius ropojickoi daynbsl. buosorudeckoe u
X035MCTBEHHOE 3HAUECHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
6U008) 6 yHKyuoHuposanuu sxocucmem. 1lepeHOC PHEPTUA U BEUIECTB MEKIY
CMEXHBIMU SKOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISALIMNA U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIMOTE€HHBIX BO3CHCTBUH.



Mexanuszmol 6030eticmeust 3a2pﬂ3H€HMﬁpa3Hblx munoe Ha Cy50p261H1/l3M€HHOM,
OpPScAHUSMEHHOM, nonyjaiAyuOHHOM u IKOCUCMEMHOM YPOBHAX, OCHOBbl
IKOJIOCcUUECKO2O HOPMUPOBAHUA AHMPONOSEHHO20 6030€eUCmBUs. MGTOIIOJIOFI/IH
MOHHUTOPHHI'd CCTCCTBCHHBIX N aHTPOIIOI'CHHBIX 9KOCHCTCM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencau.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoleHO3a»,  «DKOCUCTEMA

IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTeMa XBOMHOro jeca», «DyHKIIMOHAIBHBIC
TPYIIBI OPraHU3MOB B 3KocHucTeME», «K KpyroBoport BeliecTs B skocucTemey, «Lemnun
nuTaHus (macTOWINHAs, JETpUTHasA)», «IKOJOTMYECKas NUpamMuaa YHUCEID,
«JKoyorryecKas nupamua Ouomacch», «IKOJIOTHUECKass MUpaMuja SHEPrHM»,
«O6paszoBanue 6onotay, «IlepBuuHas cykueccus», «BoccTaHoBiIeHHE Jieca TOCTe
noxkapa», «9KOocHUCTeMa 03epay, «ATporeHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPTruH B arporieHo3e», «[Ipumepsr ypboskocucTem.

OobopynoBanue: repOapuy pacTeHUM, KOJUIEKIIMY HACEKOMBIX, Uydelia MTUL U
3Bepel, repOdapum KyJIbTypHBIX U AMKOPACTYIINX PACTEHUN, aKBAPUYM KaK MOJIETb
DKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBDY.

JlaGopaTopnasi pabora «M3yuenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HbBIX SKOCUCTEMAX).

IKCKYypeHsi «DKCKypCHUsl B TUIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSiK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arposKocHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — oOmennanerapHas 000J04YKa 3eMIIM, TJI€ CYIICCTBYET HIIH
CyILLECTBOBaJIA >KM3Hb. Pa3BuTHe npeacrtaBieHuil o ounocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BEIECTBO Orochephl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHus Onocdepsl. OcodeHHoCcTH OHMOCchepsl Kak
rII00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEILECTB U OMOT€OXUMHUYECKHUE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH SIBICHUH B
ouocdepe.

3onanbHOCTH OMochepsl. [TonsTie o Onome. OCHOBHBIE OMOMBI CYIIN: TYHIPA,
XBOMHBIE Jieca, CMEIIAHHbIE W IIUPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTHIHY, TPOTIMUECKUE JIeCa, BEICOKOTOPhs. Kimmat, pacTUTENbHBIN U KUBOTHBIHI
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIUS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIAIa U
ounochepHbIx QyHKIUHA.



JdeMoHCcTpaMu

[Toptpetsl: B. 1. Bepuanckuii, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpuUpoOIe»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopoga B HPHUPOJEL»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHapay», «Taliray, «Cmemanneii gec», «ILInpokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gecy.

O6opynoBanue: repdapuu pacTCHUN pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YennoBek u okpy:kaomias cpeaa

DKOJIOTHYECKHE KPU3UChI M MX MNpUYUHBL. Bo3jeicTBhe ueloBeKka Ha
ouocdepy. 3arpszHeHne BO3AyIIHON cpeabl. OxpaHa BO3/lyXa. 3arpsi3HEHNE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpOIIOT€HHOE BO3/JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OXxpaHa
PaCTUTENIBHOTO M XUBOTHOrO MHpa. OCHOBHBIE NPUHUUIIBI OXPaHbl MPUPOJIBL.
Kpacasie xkHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHUSL UEJIOBEUECTBA W MPUPOJIBI.
PanimonanbHOE  TPUPOJONOJIB30BAHUE W COXpaHEHHE  OMOJIOTMYECKOIo
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TOCIIECTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocoepezaiowjei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHobl
9Kopeaburumayuu dKocucmem u cnocobos 060pvOLL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCTEM.

JlemoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruapochepbn,
«3arps3uenue nouBb», «[lapaukoBbIit AadhexT», «Oco00 oxXpaHseMbIe IPUPOTHBIC
TeppuTOpUn», «MoAeIH yIpaBIseMOTro MUpa».

O6opynoBanue: (ororpaguu OxXpaHsSEMbIX pPaCTEHUM U >KUBOTHBIX KpacHoit
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME OOYyYaroIMMUCS POCCUUCKON
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHS OHOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIIOTUYECKOU KYJIbTYPHI,
cnocobHocmu cmasums NENN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHATHIMU B OOIIECTBE MpaBUJIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOUIEHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbBITA JAEATEILHOCTH B MPOIIECCE peaiu3allid OCHOBHBIX HampaBICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPABOIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEILHOCTH IIPH CO3aHUHN YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJILHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakTaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM MPUPOJIbI,
JIOCTHXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAy4YHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIICHUI;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOIO 0J1ar0NMOTy YU

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a *KU3HHU (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE LEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO I€SITEIIbHOCTB;

MHTEpEC K pa3IMyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEICTBUN IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM U MyTell ux
pelLIeHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M yMEHUS TpU  pEIIeHHH NpoOJieM, CBSI3aHHBIX C  PAIMOHAJIBHBIM
IPUPOJIOTIONIB30BaHUEM  (COONIIOJIEHUE  TpPaBWJ  TOBENEHUS B  MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILLIMX BPE OKPYKAIOLIEH PUPOIHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON JAESITETbHOCTH 3KOJOTUIECKON
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOJABMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJOTUM KakK HayKd, OCO3HaHUsA €€ pOJu B
(OpMHpPOBaHUN PALMOHATBHOTO HAYYHOT'O MBIILIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJIsi COBPEMEHHOM LMBHIM3AIINU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJIBLHON TPaMOTHOCTH OOydarommxcs, GopmupyeMoi
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIIOYCHHS HAa OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JAESITeNbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEJMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEHU(PUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
U CCIeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbIE
yueOHble JeiCcTBUS (TO3HABATENbHbIE, KOMMYHHKATHUBHBIC, PETYJIATHUBHBIE),
obecneunBaomue GopMrupoBaHrue (yHKIIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  OOYyYarolMXcCs; CIIOCOOHOCTh  OOY4YaroIIMXCS  MCHOJIb30BaTh
OCBOCHHbBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

B pe3ynbpraTe u3yueHuss OMOJIOruM Ha YPOBHE CpEeIHEro 00LIero o0pa3oBaHus
y oOyuatomerocss OyayT c@OpMUpOBaHbBl I103HABATEIbHbIE YHHUBEPCAJIbHBIC
y4yeOHbIEe JEHCTBUS, KOMMYHHUKATHBHBIE YHUBEpCAJbHbIE YydeOHbIE IEHCTBUA,
PEryJISTUBHBIE YHUBEPCAIIbHbBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOSITENIbHO  (OPMYyJIUPOBaTh U aKTyalU3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpPHbIE NPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUA JUIsl O0BsICHEHUS (DAKTOB U SIBJICHUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IEJIbHBIE CPEACTBA JIsl TPEACTABICHHUS CYIIECTBEHHBIX
CBSI3eM M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxke
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEIILHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIe0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHS,

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHUpPOBATH HAYYHBIM TUI MBIIUICHUS, BIae€Th HAYYHOU TEPMHUHOJIOTHEN,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apPTYMEHTHI JUIsl JOKA3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrHHaJIbHbIE MOIXOJbl U PELIeHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIAPHOM JUTEpaType, OHOJOTHYECKHX CIIOBapsiX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



bopMyIMpOBaTh 3alpOChl U MPUMEHATh PA3JIUYHbIE METOJIbI MPU TOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yUeOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHMUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCIIONBb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Oouonornueckord uHGpOpMalMen: TNPUMEHATh XUMHYECKHE, (QU3NYECKue u
MaTeMaTHUYeCKUE 3HAaKM U CUMBOJIbI, (hopMyibl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH e CTBUSIMU:

1) o0mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCYy>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIbHO BBIMOJHEHMsS IpeasiaraeMoin
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MIEPErOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PELICHUHU Y4eOHOM 3a1auu;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,



pacnpenensaTb poid C y4ETOM MHEHMI y4YacTHUKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIsl BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IO3HABATENIBHYIO NEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEICHHMS] TPOOIEMBI C YUETOM UMEKOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIBHOCTH;



3) npuHATHE ceDdsT U APYTHX:
IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,
IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;
IPU3HABATh CBOE MPABO U NPABO JPYTUX HA OLINOKHU;
pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE peE3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIedYeHHe
npoduapHOro  00yueHHMs  oOydaronuxcss  Owosormu. OHHM  BKIIIOYAIOT:
cnenuuyeckue st OMOJIOTMH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TTO
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHble pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BIIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAONINE OUOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. llIneitnena, P. BupxoBa, xpomocoMHasi Teopus
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KYyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3s
MIOTOMKOB TI€PBOr0 TOKOJIEHHUS, PAaCIHICIUICHUS, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PAJOB B  HACJIEIACTBEHHOM
n3meHunBoctd H. M. BaBuiiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbIC TTPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pACTEHHI, JKUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KU3HENEITEIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max PacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, MeK03a, TaMEeTOTeHe3a, 3MOpUOreHe3a, MOCTAIMOPHOHATBHOTO Pa3BUTHSI,
pa3MHOXKEHUS,  WHIUBUAYaJbHOTO  pa3BUTHS  opraHu3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHUE YCTAaHABIMBATH B3aMMOCBSI3M MEXIy OpPraHOMJIAMHU KJIETKU U HUX
GYHKIUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKAHEHM M WX (QYHKIUAMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pPAaCTCHWH, JKMBOTHBIX M YEJIOBEKAa U HX
GYHKIASIMHE, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSMHU, MEXIY OSTallaMu
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHAIBHOTO Pa3BUTHS, TEHOTUIOM U (DEHOTUIIOM, (PEHOTUIIOM U
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIs JOKa3aTeIhCTBA POJICTBA OPraHU3MOB Pa3HbIX
CHUCTEMATHUYCCKUX TPYIIIT,

YMEHHE peniaTh OMOIIOTUYECKUE 3a]]a4H, BBISBISTH IPUUNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATH JIa0OpAaTOpHbIE M MpakTUYecKue padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
pE3yNbTATHI U JIeNIaTh BHIBOIBI;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
OKOJIOTUM U MEITUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBbIC  pE3yJbTaTbl HAa  yYEHHYECKHUX
KOH(DepeHIusX;

YMEHUE OIICHMBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
o0acTv OMOJIOTHUHU U MEUIIMHBI (KJIOHHPOBAaHKE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HapaBlIEHHOE N3MEHEHNE TeHOMA B CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyayIieil mpodeccHoHaTbHON
NEATEeTLHOCTH B 00JacTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CENIbCKOTO XO31CTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIIyOJaTh O3HABATEIIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHHM3AIUsIX CPETHETO
po(hecCHOHANBHOTO U BHICIIET0 00pa30BaHUsI.



[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» B 11
K1acce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBl MHpA, B IIO3HAHMM 3aKOHOB MPHUPOJABI M PELIEHUU 3SKOJOTHMYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIOIL30BaHUS, U B ((POPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHWUW, KOTOpas BKJIIOYAET
ONpE/ieNIeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralolMX OHOJIOTHMYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(3BomronronHasa teopust Y. J[apBUHA, CHHTETUYECKAsT TEOPUS HBOJIIOLUH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinGepra,
3aponeimieBoro cxoactsa K. M. bopa), mpaBuna (munumyma lO. JIubOuxa,
HKOJIOTUYECKON MUpaMHIbl 3HEpPruu), rumnore3bl (rumoreza «vupa PHK» V.
['unGepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOAAaMU  HAYYHOTO  IMO3HaHUS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIACHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONATPUUECKOTO U CUMIIATPUUYECKOT0 BUI000pa30BaHus,
BIUSHUAA ~ JBWXKYIIUX  CHWJI  DBOJIONMU  Ha  TeHOQOHJ  TOMYJISIHUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIlpaBJIECHUN
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY IPOLECCAaMU HBOJIIOLUH,
JBIOKYIIMMHM CUJIAMH aHTPONOreHe3a, KOMIOHEHTAMU PAa3JIMYHBIX 3KOCUCTEM H
MPUCIIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpelle OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€d  OpraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U Cpelbl OOUTAHUS, €AMHCTBA



YEeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpPAaHEHHsI MHOrooOpas3usi BHUIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MTPUPOJIBI M YEIOBEUCCTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 33]]a4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOJIOTHUYECKUMHU MTPOLIECCAaMU U SIBICHUSAMH, JIEIaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBHIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpeacTBamMu, (GopMyIupys Ledb HCCIEIOBaHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe mo OHOJOoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOIMYHO  TPEACTABIATH  MOJYYCHHBIE  PEe3yNbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U croco0ax MpenoTBpallleHus
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHanbHOU
JESITEIbHOCTH B 001aCT OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3iHCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIVIYOJIATh I103HABAaTEJIbHBIM MHTEpEC, HANpaBICHHbIM Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mOpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBHOTO |
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10
5) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BelecTB U IpeBpalleHUe YSHEPTUU B 9 1
KJIETKE
; Hacnencreennas ungpopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKa 0 HacJIE€CTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkpoaBomtonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJIOTrHs — HayKa O B3aMMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTHS BUAOB U TOITYIISINAN 0.5
DKos0orus coodIecTB. DKOJIOTHYECKHe
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




HOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuteckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTshI padoThI pecypeni
1 buronorus kak KOMIIJIEKCHAs HAyKa U KaK 1
4acTh COBPEMEHHOI0 00I1IeCTBa
JKuBbI€ cUCTEMBI M X CBOMCTBA 1
VYpoBHeBast OpraHu3aLus )KUBbIX CUCTEM
4 VicTopust OTKpPBITHS U U3YUEHUS KIETKU. 1
Knerounas teopus
Metoasl MOJIEKYJIIPHOM U KJIETOYHON
ouonorun. [Ipaktuueckas pabora
5 «M3yueHne MeTo0B KIETOYHON 1 05
6uosioruu (xpomarorpadus, '
anekTpodopes, auddepeHnnanbHoe
ueHtpudyruposanue, [1LP)»
6 XHWMHMYECKUH COCTAB KIIETKH 1
7 MuHepanbHble BENIECTBA KIETKH, UX 1
Ouosiornyeckas poJib
Opranndeckue BEIECTBA KIETKH —
8 6enxu. JlabopaTopHas pabora 1 05
«Ob6Hapyx’eHHne 6eJIKOB ¢ TOMOIIBIO '
KAuECTBEHHBIX PEAKLIUI»
9 CoiicTBa, knaccudukanys U GyHKIUN 1
0eJKoB




10

OpFaHI/I‘-I€CKI/Ie B€IICCTBA KJICTKHU —
YIJI€BOAbL

11

12

13

OpFaHI/I‘-IeCKI/Ie BC€IICCTBA KJICTKHU —
JIMITNU I bI

Hyxkneunoseie kucnorsl. [JHK u PHK.
JlaboparopHas padora «/ccnenoBanue
HYKJICMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

Crpoenue u pynkuun ATD. Ipyrue
nykineosuarpudocdarst (HTD)

0.5

14

CexBenupoBanue JIHK. Meroabt
TCHOMUKH, TPAHCKPUTITOMHKH,
MIPOTCOMUKH

15
16

MeTob1 CTPYKTYpHOH OHONIOTHH

Tunel KJI€TOK. HpOKapI/IOTI/I‘-IeCKaSI KJICTKa

17

18

19

CrtpoeHue 3yKapuOTHYECKON KIIETKH.
[IpakTuueckas padbora «M3yuenue
CBOMCTB KJIETOUHOI MEMOpaHbI»

[ToBepXHOCTHBIN anmapar KJIETKU
OnHomMeMOpaHHbBIE OPTraHOUIBI KIIETKH.
[IpakTuyeckas padora «M3yueHue

ABUKCHUS HUTOIIa3MbI B paACTUTCIIbHBIX
KIJIETKax»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTaHOUABI KIETKH:
MUTOXOHJIpUH, TUIacTU b, JJabopaTopHast
pabota «VccnenoBaHue mia3Mon3a u
JIEIIa3MOJIMN3a B PACTUTEIBHBIX KIIETKaX»

0.5

21

HememOpanHbie opraHOu/IbI KIETKU




22

Crpoenue u GyHKIUH sIpa

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KJICTOK
sykapuot. JlaboparopHas pabota
«M3ydeHne CTpOCHUS KIETOK Pa3IMYHbIX
OpPraHU3MOBY

AcCUMWISIIIMS U TUCCUMMJIISALIUS — JBE
CTOpOHBI MeTabonmm3Ma. Turel oOMeHa
BemiectB. Jlaboparopuas pabora
«M3ydeHne KaTaIuTUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WIH
Kartajasbl)»

0.5

25

DepMEeHTATHBHBIN XapaKTep PeaKiuii
KJIeTO4YHOTO MeTabonu3ma. JlaboparopHas
pabota «M3y4yenue GpepMEeHTaTUBHOTO
pacIerIeH s HepoKCHIa BOAOPOIa B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

0.5

26
27

benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

dortocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHuUe TpoleccoB poTocuHTE3a U
XEMOCHHTE32»

0.5

30

AnHaspoOHBIE OpraHu3Mbl. Buisr
opoxxenus. JlaboparopHas paboTa
«CpaBHEHHE TIPOLIECCOB OPOXKEHUS U
TBIXaHHSD»

31

AspoOHBIE OpraHU3MbI. JTaIbl
SHEPTEeTUYECKOr0 OOMeHa




DHeprust MEMOPaHHOTO IPATUCHTA

32 npotoHoB. CuHTe3 AT®: paboTa
npoToHHON AT®-cuHTa3bI
33 Peakium MaTpuyHOTrO CHHTE3a
Tpanckpuniys — MaTpUYHbIA CUHTE3
34
PHK
35 Tpancsiiust u e€ 3Tarnbl
36 KoaupoBanue amunokuciot. Ponb
pubocom B OmocuHTE3€E OenKa
37 Opranu3zaiys reHoMa y IpoKapuoT u
3yKapuoT
38 MornexyssipHbIe MEXaHU3MBbI SKCTIPECCUU
TCHOB Y 2YKapHOT
Bupycbl — HekneTouHble POPMBI KUZHU
39 u oOnuratHele napasuTsl. [IpakTnyeckas 0.5
pabota «CoziaHue MOJeNI BUpyca»
40 BupycHsle 3a0051eBaHus yeslOBeKa,
KUBOTHBIX, PACTEHUN
41 Hanorexnonoruu B 6uojaoruu u
MeIUIINHE
42 JKu3HeHHBIH UK KIETKU
43 Matpuunslii cunte3 JJHK
Xpomocomsl. JITaboparopHas pabota
44 «M3yueHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOITpenaparax»
45 Jlenenue KIETKH — MUTO3
46 Tunel knetok. Kaprnokunes u IUTOKUHES. 05

JlabopaTtopHas pabota «Habmronenue




MHUTO3a B KJIETKaX KOHUYMKA KOPEIlKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Peryisanus :KM3HEHHOT O LIUKJIA KJIETOK

48 Opranu3M Kak eHOE 11e10€

49 Txanu pacrenuii. JlJaboparopnas pabota 05
«M3ydeHne TKaHEeH paCTCHUI» '
TkaHM KUBOTHBIX U YEIOBEKA.

50 Jlaboparopnas pabota «/3yueHue Tkanen 0.5
KUBOTHBIX)»
Opraunbl. CucTeMbl OpraHoB.

51 Jlaboparopnas pabota «/3yueHnue 0.5
OPraHOB LIBETKOBOI'O PACTEHUS»

52 Omnopa Tena opraHu3MoB

53 JIBM>KeHHE OpraHu3MOB

o4 [Intanue oprann3zMoB

55 ITuTaHne NO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eloBeKa

56 JlpIxaHue OpraHu3MoB

57 JIpIXxaHue MO3BOHOYHBIX JKUBOTHBIX H
9eoBeKa

58 TpaHcnopT BemecTB y OpraHu3MoB

59 KpoBeHocHas crucreMa Mmo3BOHOYHBIX
KUBOTHBIX U YEIOBEKa

60 Brinenenue y opranu3zmMoB

61 3amura y OpraHu3MoB

62 NMmyHHast cucteMa yenoBeka




PazgpakuMocTs 1 peryisuus y

63
OpPraHUu3MOB
64 I'ymopanbHast peryasius 1 SHI0KpUHHAs
crcTeMa KUBOTHBIX M YeJIOBEeKa
65 DopMBI pa3MHOXKEHHST OPTaHU3MOB
66 [TooBoE pa3MHOKEHNE
67 Meiio3
I'ameTorenes. OOpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIabopaTopHas padora 05
«M3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIpenapaTax»»
69 WuauBuyanbHOE pa3BUTHE OPTaHU3MOB
— OHTOTEHE3
70 3akJiazika OpraHoB M TKaHEeH U3
3apOIBIIIEBHIX JIUCTKOB
Poct u pa3BuTHE JKUBOTHBIX.
71 JlaGopatopHnas pabota «BelsiBieHue 05
MIPU3HAKOB CXOJICTBA 3apO/IbILIeH
MIO3BOHOYHBIX KUBOTHBIX»
PasMHOkeHHME U pa3BUTHE PACTEHUIA.
7 JlaGopatopnas pabora «CtpoeHue 0.5
OpPraHOB Pa3MHOXEHHUS BBICIINX
pacTeHui)
73 HcTopust CTaHOBJICHUS M Pa3BUTHS
TCHETHKH KaK HAyKH
OCHOBHbBIE TIOHSATHS U CUMBOJIBI T€HETUKH.
74 JlabopaTtopHas pabota «JIpo3zodua kax 0.5

00BEKT I€HETHYESCKUX HCCHCHOB&HHﬁ))




3aKOHOMEPHOCTU HACIEAOBaHUS
MPHU3HAKOB. MOHOTHOpUIHOE
ckpeuuBanue. [IpakTuueckas padbora

75 1 0.5
"N3ydeHne pe3ynbTaToOB
MOHOTHOPUIHOTO CKPEIIUBAHUS Y
npo3oduibr”

76 [{uTomornyeckue OCHOBBI 1
MOHOTHOPUAHOTO CKPEIIMBAHUS

77 AHaJIM3UPYIOLIEE CKPEUIMBAHUE. 1
Henosnnoe nomranpoBanue
JlurubpuHoe cKperBaHue.

78 [IpakTuueckas pabora «13ydyeHue 1 05
PE3yIbTATOB JUTHOPUIHOTO '
CKpEUIMBAHUSA y APO30(UITB»

79 [{uTonornyeckre OCHOBBI AUTHOPHIHOTO 1
CKpEeLIMBaHUs

80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB 1

81 XpOMOCOMHasl TEOPUS HACJIEICTBEHHOCTU 1

82 I'enernka mosa 1

83 I'eHoTHI Kak LIEJIOCTHAS CUCTEMA 1

84 I'eneTrueckuii KOHTPOJIb Pa3BUTHUS 1
pacTeHuil, KUBOTHBIX U YEIOBEKa

85 N3meHunBOCTh IpU3HAKOB. Buasl 1
W3MEHYHUBOCTH

86 MonudukanronHas "3MEHYUBOCTh 1
BapranunoHHBIN psia U BapUallMOHHAS

87 kpuBas. JlabopatopHas pabota 1 0.5

«HccnenoBanue 3akOHOMEPHOCTEN




MOIU(PHUKAITIOHHON U3MEHUUBOCTH.
[TocTpoeHnue BapHalliOHHOTO psija U
BapHallMOHHOW KPUBON»

88

89

90

I'enoTunuyeckas N3MEHYNBOCTb.
KoMOunatuBHast N3MEHYHUBOCTD

MyTanunoHHast U3MEHUYUBOCTb.
[IpakTrueckas paborta «MyTanuu y
Ipo30¢ bl (Ha TOTOBBIX
MUKpOIpenaparax)»

3aKOHOMepHOCTI/I MYTalUOHHOI'O
nponecca. OIHUIeHEeTHKA U SITMISHOMHUKA

0.5

91

I'eneruxa yenoseka. [IpakTuueckas
pabota «CocTaBieHue U aHaIU3
POIOCIOBHOM»

0.5

92

93

94

MeToabl MEIUIIUHCKON TEHETUKU

3HadeHue MEIUITMHCKON T'€HETUKHU B
MMpEeaAOTBPAIICHNUU U JICHCHHUU
TCHETHYECKHUX 3a00JIeBaHUI YeIoBeKa

OCHOBHBIE MOHATHUS CEJIEKIINH.
JlaGopatopHnas pabora «3yueHue copToB
KYJIBTYpHBIX pacT€HUI U OpOJ]
JOMAIIHUX KUBOTHBIX)»

0.5

95

MeToapl CEeNeKIMOHHON pabOTHI.
JlaGopatopnas pabora «3yuenue
METO/IOB CENIEKIIUN pacTeHUII»

0.5

96

JIOCTHKEHHUSI CENIEKIIUU PACTEHUN U
#UBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHHI»




CoxpaHeHue, U3y4eHHEe U UCII0JIb30BaHUE

97 1
TeHETUYECKUX PECypPCOB
buotexHoorus kak Hayka u 0Tpacib

98 npousBojicTBa. [IpakTuueckas pabora 1 0.5
«M3yduenne 00beKTOB OMOTEXHOIOTUI

99 OcHoOBHbIE HaNpPaBJICHUS] CHHTETUYECKON 1
ouooruu

100 XpoMOCOMHas ¥ TeHHAsi HH)KCHEPHUS

101 Menunnackue OMOTEXHOIOTUN

102 PesepsHnbiit ypok. [loBTopenue, ) 1
0000111eHIe, CUCTEMATH3AIIHS 3HAHHUH

OBILIEE KOJIMYECTBO YACOB I1O 102 135

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Kourpoanusie  IpaxTuteckue ilsyllemm :)lﬁlc)l;l;OBaTeanue
padoTshI padoThI pecypeni
1 OpodoniionHast Teopust Y. JlappuHa 1
5 JIBH>KyIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHue, 1
€CTECTBEHHbIN M UCKYCCTBEHHBIH 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLIUS
6 [Momymsius — sneMeHTapHas eAMHULIA 1
3BOJIIOLIMU
3aKOH reHETHYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUU 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30n8umuu nonymsuuii: 1
reorpaduueckas, Ononormueckas
11 EctectBeHHbI 0TOOp — HanpaBIISIOLINI 1
(hakTOp IBOIOITUN




12

[TonoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B U HINOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! ipucnocoOaeHUH y
OpraHu3MoB: Mopdoornieckue,
¢busnonornueckue, ONOXMMHUIECKHE,
noBeneHueckue. Jlabopatopuas padora
«[IpucnocodbneHns opraHu3MoB U UX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCTh)»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHeHUE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHIO»

0.5

16

17

Crpykrypa BUIa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs13b MUKPO3BOJIIOINH U
AIUAEMHUOJIOTHH

Maxpoasomtonus. [Taneonronornueckne
METO/Ibl U3yUYEHHS 3BOJIIOLUN
buoreorpaduyeckue MeToabl U3ydeHUs
IBOJIIOLIMH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJTIONNHU




MonekynsapHO-TEHETUYECKUE,

22 OMOXMMHUYECKHE U MATEMATHYCCKUE
METO/]IbI U3yUYEHHS IBOJIOLUU

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnanTuBHas paaualus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIINH

o5 HayuHbie rUIOTE3bI POUCX 0K ICHUS
JKW3HU Ha 3emJie

26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUH JKU3HU

97 OcHOBHBIE 3Tallbl HEOPraHUIECKON
HBOJIIOLINH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
HcTopust 3emMau 1 METOMIBI €€ N3YUECHHUS.

29 Jlaboparopnast pabora «3yuenue u 0
OIMCAaHNE UCKOITAEMBIX OCTATKOB &
JPEBHUX OPTAaHU3MOBY

30 HauanbHble 3Tanel oprannyeckoin
HBOJTIOIINH

31 DBOITIOLUS SYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pactutensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEH &
CTPOCHHS PACTCHHUH Pa3HBIX OTJIEIIOB)

33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO

MHUpa




OBoronus )KUBOTHBIX. [IpakTnueckas

34 pabora «3yyeHue ocooeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiamMm

36 MaccoBble BEBIMUpaHUS —
9KOJIOTMYECKHUE KPU3UCHI MPOIILIOTO

37 CoBpeMeHHBIN HKOTOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOTO
MUpa

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpPOIOJIOTHS — HayKa O 4YeJIOBEKe

41 Pa3BuTue npencrabienuii o
MIPOUCXOXKIACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHUSI CKEJIeTa YeIIOBEeKa, CBA3aHHBIX
C TIPSIMOXO0XKICHUEM»

43 JIBM>KyIIMEe CUIIbl aHTPOTIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [TaneoreHeTrka 1 majeoreHOMHUKA

47 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKa




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHune 3KoI0rHyecKux
ajlanTalnui 4eJoBeKa»

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/IC " pa3BUTHE DKOJIOI'HHU

51

Mertoab! sxkonoruu. Jlabopatopras
pabota «/3yueHne METo10B
IKOJIOTHYECKUX HCCIIEIOBAHHI

0.5

52

53

3HadeHne YKOIOTMYECKUX 3HAHUN IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBET Kak
sKosornueckuit ¢pakrop. JlaboparopHas
pabota «BblIsBIEHNE PUCTIOCOOICHUIH
OpPTraHU3MOB K BIUSHHIO CBETa»

0.5

55

AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKHUM (PaKTop.
Jlaboparopnast pabota «BrisiBieHue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD)

0.5

56

Abuotnyeckue gpakropsl. BnaxxHocTh
KaK 3KOJIOTUYECKH pakTop.
JlaGopaTopHas paboTa «AHATOMHUYECKUE
0CcOOEHHOCTH pacTEeHH U3 pa3HbIX MECT
OOUTaHUS»

0.5

57
58

Cpensl 06uTaHUSI OPTaHU3MOB

buonornueckue PUTMBI




59

’Kuznenusie pOpMBI OPraHu3MOB

60 buotnueckue GakTops
3HaueHue OMOTUYECKUX B3aUMOACHCTBHIA

61 JUIsL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTHYECKHE XaPaKTEPUCTUKU
MOMYJISAIUH
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKoJIOTHYECKast CTPYKTYpPa OIS IIHH

66 JInHaMuKa TONYIISIIAN U €€ PeryIsnus

67 KpuBsie pocta YMCIEHHOCTH MOMYJISIIIHH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HUIlla BU/a.

68 JlaboparopHnast pabota 05
«[TpucmnocobaeHus cCeMsIH PacTeHUH K '
pacceneHnIo»

69 Bun kak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIAI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPbITas CUCTEMa

73 KpyroBopoT BellecTB U MOTOK SHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3meHneHus coo0IIecTB — CYKIIECCHH
[TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHBb

79 AHTPOIIOTEHHBIC YKOCHUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabota

80 «3yueHne u ONMCaHue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aMMOJCHCTBUI OpraHU3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HBIX TUMIOB Ha CyOOpTraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmernnanerapuas
oboouka 3emiu

84 VYuenue B. W. Bepnasackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl

86 Kpyrosopots! BeniecTs u
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE

OMOMBI CyIIIH




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOr€HHOE BO3/ICHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana nmpupo bl

93 OCHOBHbBIE TIPUHIIUITBI YCTOHYHUBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI
ParnmonansHO€ IPUPOIONIOIH30BAHUE U

94 COXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiun

95 O06o0meHue 1o Teme «MUKPOIBOIIOIUS
U e€ pe3ysbTaThD»

96 O60061meHne o Teme «Makpo3BOITIOIUS
" €€ pe3yIbTaThD»

97 O6o06menue no Teme «IIpoucxoxaeHue
Y pa3BHUTHE KU3HU Ha 3eMIie»

08 O6o06menue no Teme «IIpoucxoxaeHue
YeNoBeKa — aHTPOIIOTEHE3»

99 O060061eHne 0 TeMe «IKOJIOTUs — HayKa
0 B3aMMOOTHOIIIEHUSIX OPTraHNU3MOB

100 O6061menne o Teme «OpraHu3mMbl U
cpena oouTaHMs»

101 O060061IeHne o TeMe «IKOJIOTHS BUIIOB U
TIOITYJISLIAN

102 O600menue mo Teme «buocdepa —

rio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

7.5



IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
NpoBepsieMoro OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOTrPaMMBbI CPeIHero
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUW O MECTE€ W POJIU OMOJIOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B dbopmupoBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB TPUPOJIBI
M peIICHHMH  JKU3HEHHO  BAXKHBIX  COLMAIBHO-3TUYECKHUX,
1 HKOHOMHYECKHUX, IKOJIOTUYECKUX MPOOIJIEM YeIOBEUECTBA, a TAKKE B
PELICHHH BOIPOCOB  PAIMOHAIBHOTO TPUPOIONOIB30BAHUS, B
(GOpMHPOBAaHUU IIEHHOCTHOTO OTHOILICHHS K IMPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIaJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenue cucremoll 3HaHM 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, UCIIOJIb3yEeMBbIX B OMOJIOTMUECKUX MCCIETOBAHUAX KUBBIX
O0BEKTOB M 3KOCHUCTEM (ONHMCaHUE, W3MEpPEHHEe, IPOBEICHHE
Ha0JI0/IeHUH); coco0aMy BBISBJICHUS U OLIEHKHM AHTPONOTE€HHBIX
W3MEHEHUH B PUPOJE.

2 YMeHue BbIIBUTaTh TUIOTE3bl, IPOBEPATh UX SKCIIEPHUMEHTAIbHBIMU
cpeAcTBaMu, (GOPMYJIMpYsS LeNb HCCIEIOBaHUs, AaHaIU3UPOBATh
TIOJTy9YECHHBIE PE3YIIbTATHI U JIEJaTh BBIBOJBI.

BbisiBIeHHE 3aBHCHMOCTH MEXIy HCCIEIyeMBbIMH BEIHMYMHAMH,
00BsICHEHHUE MOJIyYEHHBIX PE3YyIbTaTOB U (hOPMYIUPOBAHHUE BHIBOJOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BIageTh CHCTEMOW OHONOTUYECKUX 3HAHMM, KOTopas
BKJIIOUAET: OCHOBOIIOJIAraoIe OMOTIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(KU3HB, KJIETKA, TKaHb, OPTaH, OPTaHU3M, BUJI, TIOMYJISIIHNS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI MIMMYHHUTET,
OuocuHTe3 Oenka, OWOMOIMMEPBI, TUCKPETHOCTh, CAMOPETYIISIIHA,
CaMOBOCIPOU3BENICHUE, HaCJIEICTBEHHOCTb, U3MEHYUBOCTb,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouonorudeckue Teopuu: kierouHas teopus 1. IlIBanna, M.
[MIneitnena, P. BupxoBa; Ki10HaIBHO-CENEKTUBHOIO UMMYyHHUTETA [1.
Opnux, N.1. MeynukoBa, XpOMOCOMHAasi T€OpUs HACJIEIACTBEHHOCTH

T. MopraHa, 3akoH 3apoppiiieBoro cxojactsa K. bapa, sBosmonmonnast

teopusa Y. JlapBuHa, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS




antporioreHe3a Y. Jlapsuna; teopust Ouoreorenoza B.H. Cykauéna;
yuenue H.J. BaBuioBa o ieHTpax MHOrooopasusi 1 MpOUCX0KAECHUS
KyJIbTypHbIX pactenud, ydenue A.H. CeBepuoBa o0 nyTsix u
HarpaBJIeHUsX dBosronnn, yuenue B.W. Bepnaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3Wsi  TMOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacllerIeHHs] TPU3HAKOB, HE3aBUCUMOI0 HACJIEJOBaHMs IPU3HAKOB
I'. Menpnens; CUEIIEHHOIO HACIEA0OBaHUs NPU3HAKOB U HAPYILIECHUS
cuerieHuss reHoB 1. MopraHa; TOMOJOTHYECKHX pSAIOB B
HacjeAcTBeHHONM wu3MeHunmBocTd H.M. BaBmioBa; reHETHUECKOTO
paBHoBecust [[x. Xapau u B. BaitnOepra; 3apoasiieBoro cxojicTtsa K.
bapa; Ouorenernueckuii 3akon . ['exkens, . Mromnepa);
MIPUHIIMIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaBwia (Muaumyma tO. JInOuxa, 3K0JOrHYeCKOr MUPaMUIbl YnCell,
OMOMacchl U SHEPTUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OynboHa JIx.

Xongetina, mukpocdep C. @okca, pudosuma T. Uek)

YMeHue peuiaTb ITOUMCKOBBLIC OMOJOrHYECKHUE 3aJa4M, BbIABJIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMHU
OHOJIOTHYECKUMU O6”I)GKTaMI/I, npoueccamMm M ABJIICHUAMU, [OCJIATh
BBIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATb TCHOTHIIMYCCKUEC CXEMbI CKPCHINBAHUA IJI PA3HBIX THUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'UU B OKOCUCTEMAX (HCHI/I IIUTaHus1, ITUIIEBbIC CGTI/I)

YMeHue ycraHaBiIMBaThb B3aMMOCBS3M MEXKIY CTPOEHHUEM U
(GYHKIUSMHU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEW, OpraHamu H
CHUCTEMAMM OpPraHOB Y PAcCTEHH, XUBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMy 0OMeHa BEIECTB; ATalaMH KJIETOYHOTO IIMKJIA U )KU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTallaMM 3MOPHOHAIBHOIO  Pa3BUTHS,
FEHOTUIIOM U (PeHOTHNOM, (EHOTUIIOM U (aKTOpamMHu Cpebl
oOuTaHMsA;  TpoIeccaMd  SBONIOUMHU;  ABIKYIIMMH  CHJIAMHU
AQHTPOIIOTEHE3a;  KOMIIOHEHTAMH  pa3iIUYHBIX  JKOCUCTEM U

MPUCTIOCOOTIEHUSIMH K HUM OpTraHU3MOB

YMmenune BBIJICIATE CYHICCTBCHHBIC ITPU3HAKU

CTPOCHHUA BUPYCOB, KJIICTOK IMMPOKAPUOT U 3YKAPUOT, OAHOKIICTOYHBIX
U MHOT'OKJICTOYHBIX OpTaHU3MOB, BUIOB, 6I/IOFCOHCHO3OB, OKOCUCTEM
)41 6I/IOC(1)CpBI; CTPOCHUSA OpPraHoOB U CHCTCM OpPraHoOB paCTCHI/Iﬁ,
KHUBOTHBIX, YCIIOBCKaA, IponEeCcCoB KHU3HCACATCIIBHOCTH,

MMPOTCKAIOIIUX B OpraHu3Max paCTCHHﬁ, JKHUBOTHBIX H YCJIOBCKA,




OMOJOTHMYECKUX TPOIECCOB: OOMeHa BemecTB (MeTabonu3Mm),
UHPOPMALIUY U TIPEBPAIICHUS YHEPTUH, OPOKEHUs, aBTOTPOPHOTO U
reTepoTpoPHOrO THUIMOB THUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MUTO3a, ME03a, FTaMeTOreHe3a, YMOPHOTreHe3a, MOCTIMOPHOHATLHOTO
pa3BUTHUSA, PA3MHOKCHHUS, WHIWBUIYaTbHOTO PAa3BUTHUS OpraHU3Ma
(oHTOrEeHe3a), B3aUMOJCHCTBUSI TEHOB, TETEPO3UCa; JEHUCTBUIA
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
Pa3phIBAIOIIETO ECTECTBEHHOIO OTOOpa; ajuIONaTpPHUYECKOro U
CUMIATPUYECKOTO BHJIO00PA30BAHUS, BIUSHUS JBIDKYIIUX CHJI
ABOJIONMHM Ha TEHO(OHA  MOMYNALMHU; IMPHUCIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, 4YepPEeIOBaHHS HAINPABICHUN

9BOJIIOLIUH,; KPYTOBOPOTAa BEHICCTB U IMOTOKA SHCPIUH B SKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUSI BBIJCIATH CYIIECTBCHHBIC MPU3HAKU
BUPYCOB, KIETOK IIPOKApUOT M 3YKApUOT;, OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BH/IOB, OMOT€OIICHO30B M 3KOCHCTEM;
O0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCHUHTE3a, MIACTHYECKOrO UM DHEPreTHUYEeCKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEi03a, OIUIOJOTBOPCHHUS, pa3BUTHSI U
Pa3MHOXKEHU S, UHAUBUAYAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOT€HE3a),
060pbOBI 3a CYIIIECTBOBAaHHUE, €CTECTBEHHOT'O ot6opa,
BUZ000pa30BaHusi, TPUCTIOCOOJIGHHOCTH OPraHU3MOB K Cpejie
O6I/ITaHI/I5[, BIUSAHHUA KOMIIOHECHTOB 3J3KOCHUCTEM, aHTpOHOFeHHBIX
W3MEHEHUHN B SKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTA BEUIECTB

U TIpeBpaIleHUs SHEPTUH B Onocdepe

VYmenue HCIIOJIE30BaTh COOTBETCTBYIOIIIHE apTryMEHTHI,
OMOJIOTHMYECKYI0 TEPMUHOJOTHIO M CUMBOJIMKY ISl IOKA3aTelbCTBA
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATHUECKUX TPYIIIT; B3aUMOCBS3U
OpraHW3MOB W Cpeibl OOWTaHHUS, EANMHCTBA 4YEJIOBEUECKHX pac;
HEOOXOIUMOCTH  37I0pPOBOTO obpaza  KW3HH, COXpaHEHUs
pa3zHoo0pa3usl BUAOB U SKOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHHS

NpupoAbl 1 YCJIOBCUCCTBA

YMeHue KpPUTHYECKH OIEHHWBaTh HH(OPMALNUI0 OUOIOTHYECKOTO
COJICpXKAHUS, HHTEPIPETUPOBATh ITHUYECKUE ACTIEKThI COBPEMEHHBIX
WCCIICIOBAaHUN B OWOJIOTHH,  MEOUIMHE, OHWOTEXHOJIOTHH,
paccMaTpuBaTh rJI00anbHBIC 9KOJIOTHYECKHE poOIIeMbI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon
1

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

CoBpemenHass Ouoyiorusi — KOMIUIGKCHAsi Hayka. buonormyeckue Hayku H
u3ydaeMble UMU mpoOiembl. DyHIaMEHTAIBHBIE, TPUKIATHBIC U TIOUCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OHOJOTMU B (HOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAay4HOM
kaptunbl mupa. [Ipodeccuu, csa3annbie ¢ 6uonorueid. 3HaueHue OUOJIOTHUU B
MPAKTUYECKOW JESITEJIbHOCTA YEJOBEKa: MEIUIIMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

JKuBbIe CHCTEMBI KaK TIpeaIMeT u3ydeHus ouonorun. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHMUYECKOTO COCTaBa, AUCKPETHOCTb U LIEIOCTHOCTh, CIIOKHOCTh U
YIOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, camMoOpraHu3alus,
CaMOBOCITPOM3BENICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpPraHU3aLMK KUBBIX CUCTEM: MOJIEKYJISPHBINA, KJIETOYHBIN, TKAHEBbIN,
OpraHU3MEHHBIH, MOMYJISIIIHOHHO-BHUI0OBOM, 9KOCUCTEMHBIN
(buoreoneHoTuueckuii), ouochepHsiii. IIporeccel, MPOUCXOIANINE B >KHBBIX
cucremax. OCHOBHBIC TIpHU3HAKU KUBOTO. JKHM3HL Kak (opMa CYIIECTBOBAHUS

MaTepun

1.3

Meroasl Oumosornueckoil Hayku. HaOmronenue, m3MepeHue, HKCIEPUMEHT,
cucTeMaru3amnusa, MeTaaHanns3. lloHarhme o 3aBUCMMOM W HE3aBHCHMOM
nepeMeHHOM. [1lnannpoBanue skcnepuMenTa. IloctaHoBKa U MpoBepKa rMIOTES.
HyneBast rumotes3a. Ilonatue BbIOOpkM U €€ aocToBepHOCTh. Pa3bpoc B
Oouosornuecknx NaHHbIX. OIEHKAa JTOCTOBEPHOCTHU TMOJYUYEHHBIX PE3yJbTaTOB.
[TprunHBI UCKAXKEHUS PE3YIBTATOB dKCIepUMeEHTA. [IOHITHE CTaTUCTUYECKOTO

TECTa

2.1

2.2

KneTka xak Omoioruyeckasl CicteMa

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IMHUIIA )KUBOTO. MICTOpUS OTKpBITHS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounast teopus (T. IlIBanun, M.
[netinen, P. Bupxos). OcCHOBHBIE TOJIOXKEHUS COBPEMEHHON KIJIETOYHOU
TEOPHH.

Metoabl  MOJEKYJISIpHOM M KJIETOYHOH  OHMONOTMH:  MHUKPOCKOIMA,
xpomarorpadus, 31eKTpodopes, METO]I MEYEHBIX aTOMOB, IU(hepeHInalIbHOe

eHTpu(yrupoBanue, KyJIbTHBUPOBAHUE KIIETOK

XHUMHUYECKUI COCTAB KJIETKH. Makpo-, MUKPO- U yJIbTPaMUKPOAJIeMEHThL. Boa u

e poJb KaKk pacTBOPUTEINSI, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUU KIIETKH,




TEIUIOPETysui. MuHepalbHbIe BEIIECTBA KIETKU, UX OMOJOTHYECKas POJib.
Posib kKaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue monumepsl. benku. AMHUHOKUCIOTHBIM COCTaB  OEJKOB.
Crtpykrypbl OenkoBoil Moisiekynbl. [lepBuyHas cTpykTypa Oesika, MenTHAHAS
CBA3b. BropuuHas, TpeTuuHas, YeTBEpTUYHAs CTPYKTyphl. JleHaryparusi.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKIuu OSIKOB.
VYrneBonpl. MoHOCaxapuibl, IUCAXapUAbl, OJIUTOCAXAPUIbl U IOIUCAXAPUIBL.
OO0muit 1aH cTpoeHHs U (PU3UKO-XMMUYECKHE CBOWCTBA YIJIEBOJOB.
buonorudeckue GHyHKIIUU YTIIEBOIOB.

Jlumunel. ['uapodunsHO-THAPOdPOOHBIE CcBOlicTBa. Knaccudukarms mumnumos.
Tpurnuuepunsl, Gochonunuasl, BOCKH, cTepouabl. buonorndeckue QpyHkumu
munuaoB.  OOmue CcBOHCTBa OHMOJOTMYECKMX MeMOpaH — TEKy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHUIO, TTOJIYIIPOHUIIAEMOCTb.

HyxneunoBbie kucnotsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun kommiementapaoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnupanb. MecroHaxoxaenue u 6nonoruueckue ¢pynkimu JJHK.
Buael PHK. @yuxkunu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosiekyine ATO.
buonoruueckue pynkiuu AT®. BoccraHOBIEHHBIE IEPEHOCYUKH, UX PYHKITUU
B kietke. CexkBenuposanue [JHK.

CtpykTypHasi OWOJIOTHS: OMOXMMHUYECKHE U OMO(PU3NUYECKHE HCCIEAOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tumbr  KJIETOK: JyKapHOTHUYeCKass M Tpokapuotudeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTHueckoi kieTku. KierouHast crenka OakTepuil 1 apxew.
Oco0eHHOCTH CTpPOEHUsl reTepoTpoPHON U aBTOTPO(HON MPOKAPUOTUUYECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (QyHKIMOHUPOBAHHE 3YKapUOTHYECKON KieTkH. IlnazmaTuueckas
MeMmOpaHa (rua3manemma). CTpykTypa miazmaTuyeckoid Memopansl. TpaHcmnopt
BEUIECTB uepe3 IUIa3MaTHUecKyl0o MeMOpaHy: maccuBHBIA (auddysus,
oOneryénnast Aud¢ys3us), aKkTUBHbBIN (NIEPBUYHBIA M BTOPUYHBIA AKTUBHBIN
tpancnopt). Ilomynponumaemocts MemOpanbl. PabGora HaTpuii-kaiueBoro
Hacoca. DHAOLUTO3: MUHOIMUTO3, (parounTo3. DKk301uTo3. KietouHas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurommaszma. I{utozons. [{utockener. JIBmwxkeHue uuroruiazMel. OpraHOUAbI
kieTku. OgHoMeMOpaHHBIE OPraHOW[bl KJIETKH: JHAOIUIa3MaTHUYEeCcKas CeTh
(BIIC), anmapat ['oab1KH, JIU30COMBI, UX CTPOCHHE U YHKUUHU. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHouI0B KIeTKH. CTpoeHHe IpaHy ISIPHOTO PETHKYIyMa.

Cunte3 pacTBOopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [maakuii
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(arpaHymnspHBIA) SHAOMIA3MATHYECKUH peTHKyayM. CekpeTopHas (QyHKIUSA
annaparta ['oabmxu. TpaHcnopT BeLIECTB B KIETKe. Bakyosnau pacTUTENbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenre u (yHKIMHM MHUTOXOHAPHHA W TulacTH. llepBUYHBIC, BTOPHYHBIE U
CIIO)KHBIE  IIACTUABI  (POTOCHHTE3UPYIOIIMX  DYKApUOT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opraHouzasl kinetku CrpoeHue M (PyHKIMM HeMeMOpaHHbBIX
OpPraHonsioB KieTku. Pubocombl. MukpoduiamMeHTsl. MBIIIEYHbIE KIIETKH.
MuxkpotpyOouku. Kietounsiii nentp. CTpoeHME M JABHKEHHME JXI'YTHUKOB U
pecHrueK. MUKpOTpYOOUKH LUTOIIa3Mbl. LIeHTpHOIIb.

Snpo. Obosouka sapa, XpOMaTUH, KapuoIUia3Ma, SApPBIILKHA, UX CTPOCHHE U
¢bynkuuu. SnepHeiii OenkoBbIA MaTpuKC. [IpocTpaHCTBEHHOE paCIONIOKEHHE
XpoMOcOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BkmrodeHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIIETOK JYKapuOT

(pacTuTenbHOM, YKUBOTHOU, TPUOHOI)

AccuMUISIIMA U JUCCUMMIIALIUS — JIB€ CTOPOHBI MeTabosin3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(PHBIA U TreTePOTPOPHBIA. YUacThe KHCIOpoaa B OOMEHHBIX
mporeccax. DHepreTudeckoe obecrieueHue KieTku: npeBpamenne ATD B
oOMeHHbIX Tmporeccax. DepMEeHTAaTUBHBIM XapakTep peakiuil KJIeTOYHOIro
Metabonmu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA W MEXaHMU3M JIEHCTBHSL.
Kodepmentsl. Otnuuust (QepMEHTOB OT HEOPTaHWYECKUX KaTalUu3aTOpOB.
benku-aktuBaropbl U OEIKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(epMEeHTATUBHBIX peaKkIil OT pa3InYHbIX (HaKTOPOB.

IlepBuuHBI CHHTE3 OpraHMYecKMX BewlecTB B KieTke. Porocunres. Ponb
XJIOpOIUIacTOB B mporecce (orocunTeza. CBeroBas W TeMHOBas (a3l
[IponykTuBHOCTH (hoTOCHMHTE3a. BiusHue pa3nuyHbIX (akTOPOB HAa CKOPOCTb
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XeMOCHHTE3. Pa3znoobpa3zue OpPraHU3MOB-XEMOCHHTETUKOB!
HUTpUUUMpYIOIKE OaKTepuH, Kele300aKkTepun, cepoOaKTeprH, BOJOPOIHbIE
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mmbl. Buapl Opoxenus. IlponykTsl OpoxeHHs W UX
UCIOJb30BAHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHU ¥ BO30yIUTENN OOJIE3HEH.

AspoOHBIE OpraHU3MBI. JTaIbl SHEPTETUIECKOTO 0OMeHa. [1oAroTOBUTENHHBIIM
sTan. [ MMKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIFOKO3BI.

buonoruueckoe OKHCIEHUE, WU KJIETOYHOE JAbIXaHHWE. Poib MUTOXOHIpHN B

mponeccax OHOJIOrHYECKOT0O OKHCJICHHUA. I_II/IKJ'II/I‘IGCKI/IG PEaKuu.




OxucnurensHoe hocopunuponanue. [IpenmyiiecTBa a3poOdHOTO MyTH 0OMEHa

BEIIECTB Mepe1 aHa3POOHBIM. DPPEKTUBHOCTh SHEPTeTUIECKOTO OOMEHa

2.5

Peakuuu marpuuHoro cuHtes3a. lIpMHIMI KOMIUIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO  CHHTe3a.  Peanmm3aunms  HacieJACTBEHHOW  HMH(OpMAIUH.
I'enernueckuii koa, ero cBorcTBa. Tpanckpumniusi — marpuuHbiii cuate3 PHK.
[IpyHUIUOBI ~ TPAHCKPUIILMHU:  KOMILIEMEHTapHOCTb, AHTHUIIAPAUIEIBHOCTb,
ACUMMETPUYHOCTb. TpaHcisanus U e€ sranbl. Yyactue TpaHcnoptHsix PHK B
O6uocunrese Oenka. YcinoBus OumocuHTe3a Oenka. KoaupoBanue aMMHOKHCIIOT.
Poas pubocom B OrocuHTe3e Oemka.

Opranu3anus reHoma y IpoKapuoT ¥ 3YKapuoT. Perynsius akTHBHOCTH I'€HOB
y npokapuoT. ['unoresa onepona (®. XKaxo0, XK. Mano). Perymnsus oOMeHHbIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekieTouHble (OpMbI KHU3HU U OOIUraTHble napasutbl. CTpoeHue
IPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

BupycHsie 3a00seBanus yenoBeka, KUBOTHBIX, pactennid. CITIMJ], COVID-19,

COIIMAaJIbBHBIC U MCIUITMHCKHUC HpO6HeMLI
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Knerounsnii mwkm, ero mepuoAasl W peryiasuus. Marepdaza u MHTO3.
OcobeHHOCTH IPOLIECCOB, MpOoTeKaromux B UHTepdase. [loaroroBka kineTku
nenenuto. IIpecuHTeTHyeckuii  (MOCTMUTOTHUYECKUH), CHUHTETUYECKMH U
MTOCTCUHTETUYECKUH (TPEMUTOTHYECKHI ) TEpUOABI HHTEP(a3hI.

Marpuunsii cunre3 JHK — perumkanpsa. Ilpuanuner permmmkanuu JIHK:
KOMILUIEMEHTAPHOCTh, IIOJYKOHCEPBATUBHBI CHUHTE3, aHTUIAPAIICIBHOCTD.
Mexanusm perunkanuu JTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Temomepaza. XpPOMOCOMHBIM Ha0Op KIETKH — KapuOTHN. JIUIMIOWmHBIN u
rarioniHbii  Habopbl XpomocoM. [‘oMosornuneie xpomocomsbl. [lonoBbie
XPOMOCOMBI.

JHenenune knetkn — MuTo3. CTaZiuu MUTO3a M MIPOUCXOJALINE B HUX IPOLIECCHI.
Tuner muro3za. Kaprokunes u nurTokuHe3. buonornyeckoe 3HauyeHHE MHUTO3a.
Perymanus mutoTHMdeckoro unukia Kietku. IIporpammupyemast kieTodHas
rubesnb — alnonTo3.

CDYHKI_II/IOHaJIBHaH I'CHOMHKA
OpPaHI/ISM Kak OMOJIOTHYeCcKasi CHCTeEMa

OnHOKJIETOYHbIE,  KOJOHUANBHBIE, = MHOTOKIJIETOYHBbIE  OpPTaHU3Mbl U
MHOTOTKaHEBbIE OPTaHU3MBI.

dopMBl pa3MHOXEHHWS OPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) M
moysioBoe. Buael 0Oecmonoro pa3MHOXKEHHUs: TMOYKOBAaHWE, CIHOPYISIUS,

(bparmMeHTaIys, KIOHUPOBAHHE.




[TonoBoe pasmuoxkenue. [lonoBble kiaeTKH, WM TameTsl. Meito3. Craauu
Mmeno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonormyeckuii
CMBICII M€i03a U MOJIOBOTO npouecca. Meno3 u ero MecTo B JKU3HEHHOM IUKJIE
OpraHU3MOB.

[Ipen3aponpiieBoe pasButue. I'ameroreHe3 y >kMBOTHBIX. llosoBble kene3bl.
OOpa3oBanne ¥ pa3BUTHE TMOJIOBBIX KieToK. CriepmaroreHe3 M OOTeHes.
Crtpoenure mosioBbIX KieToK. OTIUIOAOTBOpEeHHE U SMOPUOHAIILHOE pPa3BUTHE
YKUBOTHBIX. Croco0bpl  OIJIOJOTBOPEHHUS: HapyKHOE, BHYTPEHHEE.
[TapTenorenes.

WunuBunyansHOe pa3BuTHE OpraHu3MoB (oHTOreHes). Cramum smMOpuOreHesa
KUBOTHBIX (Ha mpumepe nsryikn). Ipobaenue. Tunsl npodnenns. OcobeHHOCTH
npoOJeHrsT MIEKOMUTAIONINX. 3apOJbIIeBble JTUCTKH (TacTpyssius). 3akiiagKa
OpraHoB M TKaHEH W3 3apOJbIIIEBbIX JIMCTKOB. B3auMHOE BIMSHHE YacTeu
pasBuBatolIerocs 3apojbiia (3MOpHOHaNIbHAsT MHIYKLHKA). 3aKiajgka IulaHa
CTPOEHMS KMUBOTHOTO KaK PE3yJIbTaT MEPAPXUUYECKUX B3aUMOJICHCTBUN T'€HOB.
BnusiHue Ha SMOpHUOHANBHOE Pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYKAIOIICH
Cpelbl.

Poct um pasButme xuBOTHBIX. [locTomMOpmoHanbHBIM mepuox. llpsmoe u
HempsiMoe pas3BuTHe. PaszButue ¢ meramopdozoM y Oecrno3BOHOYHBIX H
MI0O3BOHOYHBIX JKMBOTHBIX. bBHOJOrMYeckoe 3Ha4eHHE NPSMOIO M HENPSIMOTO
pa3BUTHS, UX PAaCIPOCTpaHEHUE B pupojie. TUmlbl pocTta )KMBOTHBIX. DaKTOPbI
peryyislMM pocTa >KUBOTHBIX M desoBeka. Craguum MOCTIMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U 4YesloBeKa. [lepnonbl oHTOreHe3a yenoBeka.
PasmHoxkeHne u pasButue pacreHuid. ['ameropur u cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuid. OOpa3zoBaHue CIOp B TMpolecce Meiosa.
l'amerorene3 y pacreHuidl. OIUIOJOTBOPEHME W pa3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OIUIOI0TBOPEHNUE Y IBETKOBBIX pacTeHnil. OOpa3oBaHue
U pa3BUTHE ceMeHU. MexaHM3Mbl DETryJsluud OHTOre€He3a y pacTeHUuH Hu

JKHUBOTHBIX

I/ICTOpI/ISI CTaHOBJICHUA W PpPa3BUTUA TCHCTUKHW KaK HAYKH. OcHOBHEBIE
reHeTHYECKHEe TTOHATHS W CHUMBOJIBI. I OMOJIOTHYHBIE XPOMOCOMEI, aJlJICJIbHBIC

I'CHBbI, AJIbTCPHATHUBHBLIC IIPU3HAKH, JOMUHAHTHBIA U pCI_ICCCI/IBHHﬁ IMPU3HAK,

32 TOMO3UT0Ta, TETEPO3UroTa, YHCTas JHHHS, TUOPUIBI, TEHOTHUN, (EHOTH.
OcCHOBHBIE METO/JBl TE€HETUKH: THOPUIOJIOTHYECCKUN, UTOJOTHICCKUH,
MOJIEKYJIAPHO-TEHETUYECKUI

33 Mounorubpunnoe ckpemuBanue. IlepBblii  3akoH Menaens — 3aKoH

eanHoOo0pa3us THUOPHUIOB TMEPBOTO IMOKOJeHUs. [IpaBuUiIO0 HOMUHHMpPOBAHUA.
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Bropoii 3axkoH MeHens — 3aKOH paclLIeIUIeHusl NIpU3HaKoB. Lluronornueckue
OCHOBBI MOHOTHOPHTHOTO CKpEUIMBaHUA. | HTIOTE3a YNCTOTHI TaMeT.
Ananusupyromiee ckpemuBanue. 1IpoMeXyTOUHBIM XapakTep HacleIOBaHUS.
Paciienuienne npru3HaKoB MIPU HETIOJHOM JJOMUHUPOBAaHUU.

JurnbpunHoe ckpemuBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBUCHUMOTO
HacjleIoBaHUs  IpU3HAKoB. lluTosornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILUBAHUS.

CueruieHHOe HaclenoBaHue npusHakoB. PabGotrer T. Moprana. CueruieHHOE
HacJIeJOBaHUE I'€HOB, HApYLIECHHE CLEIUIEHUS] MEXIy I'€HaMH. XPOMOCOMHas
TEOPHsI HACJIEICTBEHHOCTH.

I'enernka momna. XpOMOCOMHBIM MEXaHU3M ONPENEIICHUs 10J1a. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBL. I'OMOraMeTHsbIl U rereporaMeTHsli 1oil. I'eHeTndeckas
CTPYKTypa IOJIOBbIX XpoMmocoM. HacienoBaHue NpU3HAKOB, CIEMJIEHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucreMma. llneloTponus — MHOKECTBEHHOE [EHCTBUE
reHa. MHOECTBEHHBIM ajulenu3M. B3auMozelcTBHe HeaIeNbHBIX TI'€HOB.

KommnemenrapHocts. Onuctas. [lonumepus

BiaumoneiictBue reHoTHIa W cpensl  npu  (opmupoBaHMHM  (pEeHOTHIIA.
N3meHunBOCTh NpH3HAKOB. KadeCTBEHHBIE U KOJIMYECTBEHHBIE IPU3HAKUA. BHIbI
M3MEHYMBOCTH: HEHACIICICTBEHHAs U HACIIEICTBCHHAS.

MopaudukanonHas ~ U3MeHYMBOCTb.  Ponb  cpeapl B (hopMHpPOBAHUH
Mo (pUKaMOHHON M3MeHunBocTH. HopMa peakuuu npusHaka. BapuanmoHHbIN
psan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOIU(pHKAlIMOHHON
U3MEHYHUBOCTH.

I'enotunnyeckass u3MeH4YMBOCTb. (CBOMCTBA T'€HOTUIMYECKOHM W3MEHUMBOCTH.
Bupl reHOTUIIMUECKON M3MEHUYMBOCTH: KOMOMHATUBHAS, MyTal[IOHHASI.
KomOunaTtuBHasT W3MEHYMBOCTh. Mei03 H TIOJOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOM M3MEHUMBOCTH. POJTb KOMOMHATUBHOM M3MEHUYMBOCTH B CO3/JAaHUM
TeHETHYECKOro pa3HooOpasus B Ipesiesiax 0THOro BU/IA.

MyTanroHHas ©3MEHUYMBOCTh. BUIbI MyTallnii: TeHHBIEC, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M MHIAYLIMPOBAaHHBIE MYTAallMH. SAepHBIE M LUTOILIA3MATUYECKHE
Myraiuu. ComaTuyecKue W TMOoJoBble MyTanuu. IIpUdMHBI BO3HHMKHOBEHUS
MyTanMid. MyTareHsl W HMX BIMSHME Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOIO MIporecca. 3aKOH TOMOJOIMYECKHX PSAJOB B HACJIEICTBEHHOU
m3menuuBoctu  (H.M.  BaBwioB).  BHesnepHas  u3MEHYMBOCTh U

HaCJICACTBECHHOCTD

3.5

Kapuotun wyenoeka. MexayHapo/nHas HporpaMMa HCCIEIOBaHUS TE€HOMa

YCJIOBCKaA. MGTOHBI HU3YyUCHUSA TCHCTUKU  UYCJIOBCKA: FGHC&HOFHHGCKHﬁ,




OJIM3HEIIOBBIA, IIUTOTCHETUYECKU, MOMYISAUUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKUH. CoBpeMeHHOE ONpEAEeHUEe  TEeHOTHIA:
MOJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YUCJIE€ C IOMOIIbIO
[111P-anamu3a. HacnencTBeHHble 3a00jCBaHMS  4ejaoBeKa. | CHHBIE W
XpOMOCOMHBIE ~ 0OJ€3HM  4YeloBeKa.  bOJe3HM ¢ HaclleJCTBEHHOM
MPEIPacoI0KEHHOCThI0. 3HaYCHIE MEIUITMHCKON T€HETUKH B MPE0TBPAILICHUH

M JICYESHNH I'eHETHYECKHUX 3a00yieBaHMi yestoBeka. CTBOJIOBEIE KIIETKU
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JlomecTukanuss U cenekuus. 3apoKICHUE CEIEKIMU U JIOMECTHKAlUU. YYeHue
H.M. BaBwioBa 0 IeHTpax HNPOMCXOXKIEHUS U MHOrooOpasusi KyJbTYPHBIX
pactenuii. Ponb cenekiuy B CO3aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copt, mopona, mramMM. 3aKOH TOMOJIOTUYECKHX PSIOB B HACIEIACTBEHHOM
n3meHunBocty H.W. BaBuiiosa, ero 3HaueHHE ISl CEICKIIMOHHON paOOTHI.
MeToapl  ceneKIMOHHON paboThl. VcKkycCTBeHHBIH OTOOp: MAacCOBBI H
WHIUBUAYAIbHBIM.  OTanmbl  KOMOMHAIMOHHOW  cenekuud. VcnbiTanue
MpoU3BOUTENEH MO MOTOMCTBY. OTOOp IO TEHOTHUILYy C MOMOILIBIO OLEHKH
(dbeHoTHa MOTOMCTBA M OTOOP 10 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBINH MyTareHe3 Kak METO/l CEJIEKIIMOHHOM paboThl. PaguarionHbii
U XUMHYECKHH MyTareHe3 KaK HMCTOYHHK MYTalUil y KYJIbTYpHBIX (opM
opranusmoB. lcrnonp30BaHHE T'€HOMHOIO pPEJAKTHUPOBAHUS U  METOOB
pexoMOuHaHTHBIX JIHK 11151 mosryueHust nCX0AHOro MaTepuaa JUlsl CeleKIHH.
ITonydyenune nommmonoB. BHyTrpuBuaoBas rulpumusanus. bianskoponacTBeHHOE
CKpelllMBaHue, Wi MHOpUIUHT. HepoacTBeHHOE CKpellMBaHue, WM ayTOpUIVHT.
I'ereposuc u ero npuuunsbl. Vcnons3oBaHue rereposuca B cenekuuu. OtaanéHHas
rubpuamzanys. [lpeononenne Oecruionus MEXBHIOBBIX TMOpPHIOB. JlOCTHKEHUS

CCIICKIIMH paCTCHI/Iﬁ H XKMBOTHBIX

OOBEKTBI, UCTIONIb3YeMbIe B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPraHU3MBbl, MX XapaKTepUCTUKA. TpaguLMOHHas OMOTEXHOJIOTHSL:
xjie0oneyeHyre, IMOMYyYEHUE  KHUCIOMOJIOUHBIX  IPOAYKTOB,  BHHOJEIUE.
Muxkpobuonorndeckuii cuHTe3. OOBEKThl MHUKPOOMOJIOTHUECKUX TEXHOJIOTHH.
[IpousBopcTtBO  Oenka, aMHHOKHCIOT W  BHUTaMUHOB. VICKycCTBEHHOE
OIJIOZJOTBOPEHHE. PEKOHCTPYKLMS SHLIEKIETOK M KIOHUPOBAaHME JKUBOTHBIX.
Mertoa TpaHCIUTaHTalUU SAEP KIIETOK.

XpoMOCOMHass W Te€HHas WHKeHepus. VCKyCCTBEHHBIM CHHTE3 T€HAa H
KoHCTpyupoBaHue pexkomOuHaHTHbIX JIHK. JlocTwkeHHss M TNepCHeKTHBBI
XPOMOCOMHOW M TE€HHOW MHXXEHEpUH. MeIUIUHCKUE OHOTEXHOJIOTHH.

Hcnonp30BaHe CTBOJIOBBIX KIIETOK

Cucrema 1 MHOroo0pa3ue OpraHu4eckoro Mupa
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buonornueckoe  pazHooOpasue  opranusmoB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpunmuns! kinaccupukanuu opranuzMoB. OCHOBHbBIE
CHCTEMaTUYEeCKHE I'PYIIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OJTHOKICTOUHbIE IPUOBI, OJHOKIETOUYHBIE BOJOPOCIH, IpyTHe
npotuctel.  KosloHManbHble — OpraHu3Mbl.  JIBMKEHHME  OJHOKJIIETOYHBIX
OpPraHu3MoOB: aMEOOHMIHOE, )KI'YTHKOBOE, PECHUYHOE. 3alUTa Y OJHOKIETOYHBIX

OpraHu3MoOB. PaS,I[pa}KI/IMOCTB Y OJHOKJICTOYHBIX OPraHHU3MOB. Takcucer

MHOroknaeToYnble  pacTeHus. B3auMocBs3p  4acTed  MHOTIOKJIETOYHOI'O
opranusma. TkaHH, OpraHbl ¥ CUCTEMBI OPIraHOB MHOT'OKJIETOYHOT'O OpPraHu3Ma.
Opranusm kak enuHoe Lenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJAINAS, OCHOBHAs, MEXaHUYECKasl.
OcobeHHocTH cTpoeHMs, (YHKIMI M pacnojoXeHHUs TKaHed B oOpraHax

pacTeHui

BereratuBHbIe ¥ FeHEpAaTUBHBIE OpraHbl pacTeHUNH. DyHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /J[BUKeHHEe MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI
n Hactuu. [lorymomenue BOXBI, YIIIEKMCIIOIO I'a3a M MHUHEPAIbHBIX BEIIECTB
pacreHusmMu. J{pixanue pacteHuil. Auddysus razoB yepe3 mNoBEpXHOCTh KIETKH.
TpancnopTHele cucTeMbl pacTeHui. Beinenenue y pacteHuil. 3amura y
MHOTOKJIETOUHBIX pacTeHuid. Kyrukyna. CpeacrBa macCUBHOM M XUMHUYECKOU
3auThl. OUTOHIMIBL.

Pa3gpaxxuMoCTh U peryssnus y opraHu3sMoB. Pa3apakuMOCTb U peryisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€e BelliecTBa M X 3HAUCHHUE

MHOroKJIETOYHbIE  KUBOTHBIE. B3aMMOCBs3p 4acTei MHOTOKJIETOYHOTO
opranusma. TkaHu, Opra"bl U CUCTEMBI OPTaHOB MHOT'OKJIETOYHOI'O OpraHU3Ma.
OpranusM kak eauHoe 11e5noe. 'omeocTas. TkaHu )KMBOTHBIX U YEJIOBEKA. THIIBI
JKUBOTHBIX TKaHEH: OIHUTCIMAIbHAA, COCAUHUTCIIbHAA, MBIINICYHASA, HCPBHAS.
OcoOeHHocTH CTpoeHMs, (QYHKIHA U pacHoOJOKEHUs TKaHe B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprasbl ¥ CUCTEMBI OPraHOB KMBOTHBIX. DYHKIIMU OPTraHOB U CUCTEM OPTaHOB.
Omnopa Ttena opranu3moB. CKeleTbl OAHOKIECTOYHBIX W MHOT'OKJIETOYHBIX
KUBOTHBIX. HapyKHbII1 1 BHyTpeHHUN ckeseT. CTpOEHUE U TUIIBI COCUHEHUS
KOCTEH.

JIB>KEHME MHOTOKJIETOYHBIX KUBOTHBIX. [Iutanume xkuBOTHbIX. IluTanue
MMO3BOHOYHBIX )XKMBOTHBIX. J[pIxanue kuBOTHBIX. KoxxHOe nbixanue. XKabGepHoe
U JIETOYHOE JbIXaHUeE.

JIbIxaHW€ IO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHHUS

JIETKUX IMO3BOHOYHBIX KMBOTHEIX. JIbIXaTellbHAs CHCTEMA YelIoBeKa. MeXaHu3M




BEHTHWSIUKM JIETKUX Y NOTHI M MIEKOMHUTAIOMMX. TpaHCIOpT BeUIECTB Yy
OpraHu3MoB. TpaHCHOPT BemecTB y XKMBOTHBIX. KpoBeHOCHasi cucrema u €&
opranbl. KpoBeHocHas cucTemMa  IO3BOHOYHBIX JKUBOTHBIX. Kpyru
KpoBoOOpamieHusi. OBOJIOLUOHHBIE YCIOKHEHHUSI CTPOEHHUS KPOBEHOCHOM
CHCTEMBbI MTO3BOHOYHBIX KMBOTHBIX. BbIenenue y opranu3MoB. Beienenue y
KUBOTHBIX. CoKpaTuTesbHble Bakyoiau. Opransl BbiaeneHus. CBs3b MOJOCTH
Teja ¢ KPOBEHOCHOM M BBIIEIUTENbHOM crcTeMaMu. Bolfienienne y Ho3BOHOYHBIX
KUBOTHBIX. 3alUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M uX
MIPOU3BO/IHBIE.

PaznpaxXxuMoCTh 1 peryisius y opranu3MoB. Pa3pakuMocTh y OJJTHOKIETOYHBIX
opranu3moB. Takcucel. Pa3ipakxuMoCTh U peryisiiuss y MHOTOKJIETOYHBIX
pactenuii. PocToBble BelecTBa M MX 3HaYCHHE.

HepBHas cuctema u pedieKTopHas peryisius y MHOTOKJIETOUHBIX KHUBOTHBIX.
HepBHast cucrema u e€ oTHenbl. DBONIONHMOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOW CHUCTEMBI y KUBOTHBIX.

Pa3paborka anropuTMoB u mporpamMm Uit 3¢pGeKTUBHON (DYHKIHMOHATBHOM
AQHHOTAllUM ~ TeHOMOB,  TPAaHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHKPOOPraHU3MOB, PACTEHUH, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €T0 3JOPOBLEC

5.1

OpraHsbl ¥ CUCTEMbI OpraHoB uesoBeka. OT/esbl TOJIOBHOTO MO3Ta ITO3BOHOYHBIX
KHUBOTHBIX. Pednexc u peduiekropHas nyra. besycnoBHble U YCIIOBHBIE
peduiexcel. ['yMopanbHasi perynsuuss MU SHJIOKpUHHAs CHUCT€Ma >XUBOTHBIX U
yesioBeKa. JKenesbl 9HIOKPUHHON CHCTEMBI M MX TOPMOHBI. [[efiCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM M 3HIOKPUHHOHM cucteM. ['unortanamo-runoduzapHas

cucrema. Pedexc u pepaextopHas ayra. bezycioBHble u yCioBHbIE peieKchl

5.2

3ammTa opranusma ot 6ose3neit. UmmyHnHas cucrema denoBeka. KieTouHbiit u
IYMOpaJIbHBIA MMMYHUTET. Bpoxa€HHbIN, npuoOpeTéHHbI cneunduyeckuit
uMMyHuTeT. Teopust KiIOHaJIbHO-ceNeKTUBHOro ummyHuteta (I1.Dpnux,
®.M.bepner, C.Tonerara). BocnanuTenbHble OTBETHI OpraHu3MoB. Poib

BpO)K,Z[éHHOF O UMMYHUTCTA B Pa3BUTUN CUCTCMHBIX 3a00JIeBaHUIMA

5.3

KpoBenocHas cucrema u e€ opranbl. Cepaue, KpOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaua u e€ perymsmus

5.4

5.5

Hpixanne yenoBeka. Juddy3uss Ta30B dYepe3 TMOBEPXHOCTh  KIETKH.
JpixatenbHasg cucrteMa 4esoBeKka. JlpIxarenbHas IOBEPXHOCTh. Perymsauus
nbIxaHus. J{pxaTenbHbie 00bEMBI

[MumeBaputenpHas cucremMa ueiaoBeka. OTIEnbl MUIIEBAPUTEIBHOIO TPAKTA.
[IumeBapuTenbHble  Kene3bl. BHYTPUIIOIOCTHOE U BHYTPUKJIETOYHOE

MUIIeBapeHne




5.6

ITokpoBbl m ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢byHnkunonuposanue HeppoHa. OunbTparys, cCeKperys 1 00paTHOE BCaChIBAHUE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIACJIICHUS. O6p330BaHI/Ie MOYH Yy YCJIOBCKA

5.7

I[BI/I)KCHI/IC YyeJIoBeKa: MbIieuHas cucreMma. CKeJIeTHBIC MbIIIOBI 1 UX pa60Ta.

CTpoeHuEe U TUITBI COEAMHEHUS KOCTEH

6.1

Teopus sBoMIOIIMKU. Pa3zButHe xu3HU Ha 3emiie

OpomonnonHass Teopuss Y. Jlapuna. Ilpeamoceuiku  BO3HHKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTh Y. JlapBuHa.

JIBuokymiye cuibl 3BoNOIUM BUAOB 110 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pPa3MHOXXEHHSI OPraHM3MOB, HACIEACTBCHHAs W3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunteTnueckoi teopun 3Bomtouuu (CTI). HelttpanpHas Teopus
sBomtonuu. CoBpeMEHHas! YBOJIIOIIMOHHAS OMOJIOTHA. 3HAYEHUE YBOIIOIMOHHOM

Teopuu B GOPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa

6.2

[Tomynsius kak ajieMeHTapHas eAuHMLA 3BoJoUUU. COBpPEMEHHBIE METOIbI
OLIGHKH T€HETHYECKOr0 PazHooOpa3us M CTPYKTYypbl momyisiiuil. 3menenue
reHooH/a MOMYJALMU KaK 3JEMEHTapHOE SBOJIIOLMOHHOE sIBIIEHHE. 3aKOH
reaeTndeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHble (AKTOpPHI (IBIKYIIUE CHJIBI) SBOJIONUHA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTH. Jlpeildp reHOB — ciydaiiHble
HEHalpaBJIeHHblE M3MEHEHHUS 4YacToT amjeneil B mnomymsanusx. OddexT
OCHOBATEIIS. Murpanuu. M3onmsauua  momyssiui: reorpaduyeckas
(mpocTpaHcTBeHHas ), brooruyeckast (penpoyKTUBHAs ).

EcrecTBeHHbIl 0TOOp — HampaBisoommii ¢axkrop sBomouuu. Dopmsl
€CTeCTBEHHOTO OTOOpa: JBWXKYIIMHA, CTAaOMIM3UPYIOIIMNA, pa3pbIBAIOIINN
(nu3pyntuBHbi). [TonoBoit oT60p.

[IpucnocoOaeHHOCT, ~ OpPraHM3MOB  KakK  pe3yjbTaT  MHUKPO3BOJIIOLUH.
Bo3HukHOBeHHE  mpHCIOCOONeHMM y  opraHu3MoB.  Apomopdosbl U
uanoanantanuu. [Ipumeps! npucnocoOnenuit y opranu3smMoB. OTHOCUTENBHOCTD
MIPUCTIOCOOJIEHHOCTH OPTaHNU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumooOpa3oBaHue Kkak pe3yibTar
MUKpPO3BOJIOIMH. M30msmusa — kiroueBoi daktop BumooOpasoBanus. Ilytu u
CHOCOOBI BUI000pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUILIONAN3AIINS,
rubpuanzaiys). JJIMTeNbHOCTh 3BOTIOIUOHHBIX ITPOLECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Posnb »BOMIOIIMOHHON OMOJIOTHH B pa3paboTKe HAyYHBIX METOJIOB COXPaHEHUs

O6uropa3zHooOpasusi. MUKPOIBOMIONMS U KOABOJIOLUS MapasUTOB U MX XO3SEB.




Mexanu3mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM W CIOCOOBI

00pBObI ¢ Hel

6.3

6.4

MeToabl U3y4eHUs MaKpO3BOMIONMH. [[aJeoHTONOTHYeCKHEe METOABI U3YUCHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
buoreorpaduueckue meroas! n3ydenus spoonnu. CpaBHeHue Giopsl 1 hayHb
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Bunsr-sanemMuxn
U PEJIUKTBI.

OMOPHOJIOTHUECKUE M CPABHUTEIBHO-MOP(OIOrHYECKHE METObl H3Y4YEHUS
IBOMIONWH. ['€HEeTHUECKHEe MEXaHW3MBl SBOJIIOIMHM OHTOTEHE3a U IOSBICHUS
SBOJIOLMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  aHAJOTHMYHBIE OpTaHBI
Pynumentapaple  opraHbl M aTaBU3MBL.  MOJIEKYIISIPHO-TEHETHUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl HW3YYEHHsS  DBOJIOIHH.
I'omosnoruynsie reHsl. COBpeMEHHbIE METO/IbI OCTPOCHUSI (PUITOr€HEeTHYECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTAITUH U IBOJIOIHS TEHOMOB.

OOure 3akOHOMEpHOCTH (MpaBuiia) 3BOJrOLMH. HeoOpaTuMocTh 3BONIOIMH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIOIINH

Hayunble rumore3sl NpPOUCXOXKAEHUS KHU3HU Ha 3emiie. AOuUOreHes
naHcrnepmus.  JloHayyHble — NpEACTaBIEHUS O  3apOXKICHUU  KU3ZHU
(kpeauoHu3M). ['mumoresa MOCTOSHHOTO CaMO3apOXKACHMSI JKU3HU U €€
onpoBepxkenue omnbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
ITpoucxosxaeHne >ku3Hu U acTpOOUOIIOTUSI.

OcHOBHBIE 3Tallbl HeOpraHuueckoi sBomoruu. [lnanerapHas (reosoruueckas)
sBOJIIOLIMS. XHMMHUYECKass HBOJIOLUA. AOHOreHHBIM CHHTE3 OpPraHUYEeCKUX
BemectB u3 Heoprannyeckux. Ompir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nosimMepoB n3 MoHoMmepoB. KoanepsathHast runore3a A.M. Onapuna, runoresa
nepsuyHoro OynboHa JIx. XonneiiHa, reHeTnueckas rumote3a I'. Mémnepa.
Pu6o3sumsl (T. Yek) u runoresa «mupa PHK» V. I'unbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hctopusa 3emun n MeToasl €€ uzyueHus. Vckonaemble OpraHU4ecKUe OCTATKH.
I'eoxpononorust u e€ mMetoabl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHONOrMYecKas mKaja: 30Hbl, 3Pbl, IEPUOBL, FTOXH.

Hauanpensbie sTanbsl oprannyeckoil 3Boiionuu. [1osiBiIeHrE U SBOTIONMS EPBBIX
KJIETOK. OJBoyfoLus MeTaboin3mMa. BO3HUKHOBEHHE TIEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MHUKpOOHblE OWOMIEHKM KaK aHaJor NepBbIX Ha 3emie

coobmecTB. CTpomMaToauThl. [IpoKaprOTHI U 3yKapHUOTHI.




6.5

[Tpoucxoxaenue 3ykapuoT (CUMOMOTreHe3). DBOJIOIHMOHHOE MPOUCXOXKICHHE
BUpYycoB. IlponcxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHME
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl 3BOJIIOLMU BBICHIMX pacTeHUH. OCHOBHBIE apoMOpP(O3bI
pacteHuii. Bpixon pacreHuid Ha cyumry. llosBneHue CHOpOBBIX PAacTeHU H
3aBoeBaHne MMU cymM. CemeHHble pacTeHMs. lIpomcxoxkieHue LBETKOBBIX
pacTeHui.

OCHOBHBIE 3Talbl 3BOJIIOLMU KUBOTHOIO Mupa. OCHOBHBIE apoMOp(O3bl
KHUBOTHBIX. Benyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBble xopa0oBbIe KUBOTHBIE. JKU3HD B BOJIE. DBOJIIOLMS 1I03BOHOYHBIX.
ITpoucxoxaenune ampuouilt u pentunuil. IIpoucxoxaeHre MICKOIUTAOMMUX U
ntun. Ilpunnun kimodeBoro apomopgosza. OcBoeHue O€CrO3BOHOYHBIMU U
MI03BOHOYHBIMU KUBOTHBIMH CYILIH.

Pa3BuTHe xu3HU Ha 3eMJIe 110 3paM U IIepruoiaM: apxel, IpoTepo30H, Majaeo3oHu,
Me3030, KaiHOo30M. OOmas XapakTepUCTUKa KJIMMaTa M TIeoJOrMYecKUX
npoueccoB.  IlosBneHne M pacuBeT — XapaKTEpHbIX  OPraHU3MOB.
VrieoOpa3oBaHue: €ro yCIOBUS U BIMSHUE Ha Fa30BbIH COCTaB aTMOCHEPHI.
MaccoBble BBIMMpAHUSI — 3KOJOTMYECKHE KpU3HUChl mpouuioro. [IpuunHbl u
CJIEICTBUS MACCOBBIX BEIMUpaHuil. COBpEMEHHBIN 3KOJOTUYECKUI KPU3HC, €TO

0COOEHHOCTH

Pasnensl u 3amaum anTponosornu. Metoael aHTponosioruv. CTaHOBIEHHE
MIpeICTaBICHUH O MPOUCXO0XKIEHUH ueroBeka. CoBpeMeHHbIE HayYHbIE TEOPUH.
Cxoz1cTBO yesoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE UYeIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  JKUBOTHBIMU:  CpPaBHUTEIIBHO-
MOp(OJIOTHYECKHE, SMOPHOIOTUYECKHE, ¢bu3noI0ro-6MOXUMHYECKHE,
noBeieHueckue. OTiMuusi yenoBeKa OT JKUBOTHBIX. IIpsiMoxoxaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJI0OBHOrO MO3ra U BTOpPOM
CUTHAJIbHOW CUCTEMBI.

JBmwxyue cuibl ((hakTopel) aHTpoOIOreHe3a: OMOJOTHUYECKHE, COLMAIbHBIE.
CooTHolleHre OMOJIOTMYECKUX M COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTAJMM AHTPOINOreHe3a. ABCTPAJONMUTEKH — JBYHOTHE IPEIKH
monen. YenoBeK yMeIbId, IEpBbIE W3IOTOBIEHUA OpyAMM Tpyna. Yemosek
NPSIMOXOAAIIMM M TepBBIA BBIXOJ JtoAeH 3a mpenensl Adpuxu. Yenoek
reiensoeprekuii — o0Imui NpeoK HeaHJepTaIbCKOTO YeJIOBEeKa M 4YeoBeKa
pa3zymHOro. YenmoBek HEaHJIEPTaIbCKU KaK BHJ JIFOJIEH XOJOJHOrO KJIMMarta.
YenoBek pa3yMHBII COBPEMEHHOIO THUIIA, JACHHCOBCKHH YEIOBEK, OCBOEHHUE
KOHTHHEHTOB 32 IpeaenamMu AQpukH.

DBOJIIONMS COBPEMEHHOTO 4elIoBeKa. ECTeCTBEHHBI OTOOpP B MOMYJISIHIX

yesoBeka. MyTalimoHHBIN mporiecc u nonumopdusm. TlomynsimoHHbIe BOTHBI,




7.1

7.2

npeiid reHoB, Murpanus 1 «3pHeKT 0CHOBATENS» B MOMYJISIIUAX COBPEMEHHOTO
YeJI0BeKa.

YenoBeueckne pacel. [lonatme o pace. bompmme packl: eBporeongHas
(eBpasmiickasi), aBCTpaslo-HETpOWJHAs (PKBAaTOpUANbHASA), MOHTOJOWIHASL
(a3uaTcko-amepuKaHcKasi). Bpems u myTu pacceneHMs 4yeloBeKa IO IUIAHETe.
EnunctBo 4yenoBeueckux pac. HayuHas HeCOCTOATENBHOCTh —pacH3Ma.
[TpucrocobaeHHOCTh YenoBeKa K Pa3HbIM YCIOBUSIM OKPYXKAIOMIEH Cpemsl.
Bnusnue reorpaduueckoit cpensl u Apeiida reHoB Ha MOPQOIOTHIO U

(U3MONOTHIO YeIoBeKa
DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxosoruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.
Metoapl skonoruu. IloneBble HaOMOIEHUS. DKCIEPUMEHTHI B SKOJIOTHMH:
IpUpoJHble U JabopaTopHble. MojenupoBaHue B 3KOJIOTMH. MOHMTOPUHT

OKpY>KaroIlel Cpe/Ibl: TOKAIbHBIN, pErHOHAIBHBIN U TT100aTbHBIN

Okosornyeckue (hakTopel U 3aKOHOMEPHOCTH ux JeictBusa. Knaccugukanms
9KOJIOTUYECKUX (PAaKTOpOB: aOMOTHUYECKHE, OMOTHYECKHE, AHTPOIOTCHHBIE.
OOme 3aKOHOMEpPHOCTH JACWUCTBUS AKoJOrHMueckux QaxtopoB. I[IpaBuio
munnmyma (K. Inpenrens, FO. JInbux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOUMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue paktopsl. CBeT Kak 3konoruyeckuii gpaxrop. JlelicTBue pa3HbIx
Y4acTKOB COJIHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIpYIIIbI
pacTeHMii U >KUBOTHBIX 10 OTHOIIEHHIO K cBeTy. CHUrHanbHas poJib CBETa.
doTtonepuoausM.

Temmneparypa kak »3kojoruuyeckuii c¢akrop. /[leiictBue TtemmnepaTypsl Ha
opranusmsl. [IolKkUI0TEpMHBIE U TOMOWOTEPMHBIE OPIraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxHocte kak oskonormdeckuit ¢dakrop. Ilpucmocobnenuss pacrteHuii K
MoJI/Iep>KaHuio0 BogHOTO OanmaHca. Kiaccudukaiys pacTeHH MO OTHOIIEHHIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHHsl OpraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, MOYBEHHAs,
ryOMHHAss TOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. @OU3HKO-XMMUYECKHE
0COOCHHOCTH cpesl obuTaHus opraHu3MoB. [IpucrocoOieHus opraHu3MoB K
JKU3HH B Pa3HBIX CpPeNaXx.

buonornueckue purMmbl. BHemHue u BHyTpeHHHE puTMBL. CyTOYHBIE H
roauyHble pUTMBL. [IprcnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSIM
YCJIOBUM JKU3HH.

XKuznennsle popmbl opranu3zMoB. [lonsTre o xu3HeHHOU popme. KuzHeHHbIe

¢dbopMBI pacTeHuil: JepeBbsi, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPAaBHI,




7.3

7.4

oJHOJIeTHHUE TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, T€OONOHTHI,
a’3poOnOoHTBI. OCOOEHHOCTHU CTPOEHUS U 00pa3a KHU3HU.

buotnueckue ¢axtopsl. Buasl 6MOoTHUECKUX B3aUMOJEHCTBUN: KOHKYPEHILIHS,
XMIHUYECTBO, cUMONO03 U ero ¢opmsl. [lapasutusm, koonepauus, MyTyalnusM,
KOMMEHCAIU3M  (KBapTHPAHTCTBO,  HaxjeOHuuecTBO).  Herpoduueckue
B3auMoJielicTBUS  (Tommyeckue, (Qopuueckue, Qabpuueckue). 3HAYCHHE
OMOTHYECKMX B3aUMOJEHCTBUN [UId CYIIECTBOBAHUS OPraHU3MOB B cpelie

o0uTaHuS. HpI/IHHI/IH KOHKYPEHTHOI'O NCKIIFOYCHUA

DKOJIOTHYECKUE XapaKTePUCTUKH Monyssuun. [lonmymsauus kak Ouosiornueckas
cucrtema. Posb HEOTHOPOHOCTH cpejibl, Pr3ndecKux 6apbepoB U OCOOCHHOCTEH
OHMOJIOTHH BUIOB B POPMHUPOBAHUY MPOCTPAHCTBEHHOM CTPYKTYPHI TIOMYJISIIHA.
OcHOBHBIE TTOKa3aTEM MOMYJISIUN: YUCIEHHOCTh, MJIOTHOCTh, BO3pAacTHAs U
MOJIOBAasl CTPYKTYpa, POXKAAeMOCTb, MPUPOCT, TEMI pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Dkoyoruueckas CTpykrypa mnomyisiuu. OreHka YHUCIEHHOCTH MOMYJISINUN.
JluHaMuyKa MonyJsiuu U €€ peryisius. buotnyeckuil noTeHIal MOy LU,
MopenupoBanue AuMHaAMUKM —rnonyiasauud. KpuBbsle pocTa  YHCIEHHOCTH
nomnynsuud. KpruBble BbDKMBaHUA. Perynsnus 4MCI€HHOCTH MOMYJSIUUNA: POJIb
(akToOpoB, 3aBUCAMIMX W HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJOTHYCCKHE
crpateruu BUaoB (I- u K-ctpaterumn).

[TonstTre 00 »SKONOTMUYECKON HuUIIe BuAa. MecrooOuTanwe. MHOromepHas
Mojenb skosiornyecko HumM Jx.M. XatumHcona. Pazmepsl sKojornyeckon
Hui. [loreHnmanpHas U peain30BaHHAsT HUILIN.

Bun kak cucrema mnonynauuii. Apeansl BUAOB. BuIbl MU UX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTM  TOBEACHUS W MUIPALMUA  KUBOTHBIX.

brnonornueckue nHBa3UH YYy>KCPOAHBIX BUI0OB

CooOmiectBa opranu3mMoB. buorneHo3 u ero crpykrypa. CBS3UM MexAy
opraHu3mMamMu B OWOIleHO3e. DKOCHCTeMa Kak OTKpeITas cucrema (A.JDx.
Tencnu). OyHKIMOHATIbHBIE OJIOKM OPraHU3MOB B HKOCHCTEME: MPOIYLEHTHI,
KOHCYMEHTHI, peaylieHThl. Tpodudeckue ypoBHH. Tpoduueckue 1enu u CeTH.
AbGuotuueckue 610ku 3KocucTeM. [IoUBBI U Wbl B 3KOCcHcTeMax. KpyroBopor
BCIICCTB U TOTOK DHCPI'UH B DKOCHUCTEME.

OcCHOBHBIE MOKAa3aTENN IKOCUCTEMBI. buoMacca u mpoayKuusi. IKOJIOTHYECKHE
MUPAMHJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBieHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuunHbie 1
BTOPUYHBIE CYKLIECCMM W WX INPHYUHBL. AHTPOIIOT€HHBIE BO3ACUCTBHS Ha
cykneccun. KnmmakcHoe — cooOmiectBo.  buopasnooOpazwe W mojHOTa

KPYroBOpOTa BEILIECTB — OCHOBA YCTOIUMBOCTH COOOILECTB.
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IIpuponHble SKOCUCTEMBI. AHTPOIIOTE€HHBIE 3KOCHCTEMBL. ATpo3KOCUCTEMA.
ArporeHo3s. Paznuuus Mex 1y aHTPOIIOT€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas dopa
u ¢ayna. CuHaHTponuzamusi ropojackod ¢aynel. buonoruueckoe u
XO3SICTBEHHOE 3HAYCHHE arpOdKOCHUCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH
(bopMHpPOBaHUS OCHOBHBIX B3aUMOJICHICTBUI OPTaHU3MOB B 9KOCHCTEMAX.

[lepenoc sHeprum u BEHIECTB MEX1Y CMEKHBIMUA SKOCUCTEMAaMHU. Y CTOMYUBOCTD
OpraHu3MOB, TMONYJSALMI M SKOCHCTEM B YCJIOBHUSAX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3JCUCTBUI

buochepa — oOmerianerapuas oOosouka 3emMild, TAE€ CYIIECTBYET WIH
cymiectBoBana >ku3Hb. Yuenue B.M. Bepnamckoro o Omocdepe. OOGmactu
o6uocdeps u e€ coctas. KuBoe BeriecTBo Onochepbl U ero pyHKIUH.
3aKkOHOMEpPHOCTH cyiecTBoBaHus Onocheprl. OcobeHHOCTH Omochepsl Kak
rnobanpHOM  SKOocucTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopotbl BeliecTB M OHOre€OXMMHYECKHE ILMKIbI (yriaepojaa, as3ora).
PurmudHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTH OHochepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIHN: TYHJIPA,
XBOWHBIC Jieca, CMEIIaHHbIE W IIUPOKOJIUCTBEHHBIC JieCa, CTEMH, CABaHHBI,
MyCTBIHU, TPOIHMYECKUE Jieca, BBICOKOTOphS. KimMar, pacTUTENbHBIA W
KHUBOTHBI MUp OMOMOB CYILIH.

CrpykTypa U (QyHKIMS KHUBBIX CUCTEM, OLIEHKA MX PECYpCHOI0 MOTEHIMANa U
o6uochepHbIX PYHKINN

DKoslornyeckre Kpu3uchl U X Npu4HMHbl. Bo3aelicTBue yenoseka Ha buochepy.
3arpsi3sHEeHuE BO3AyIIHOM cpeapl. OXpaHa BO3ayxa. 3arps3HEHUE BOIHON CPEIbI.
Oxpana BoIHBIX pecypcoB. Pa3pymenne moussl. OXpaHa IMOYBEHHBIX PECYPCOB.
W3meHeHue Kaumara.

AHTpONOreHHOe BO3JEHCTBUE HA PACTUTENbHBIM W KUBOTHBIA Mup. OxpaHa
PacTUTENILHOTO W XKUBOTHOTO MUpa. OCHOBHBIE NMPHHIUIBI OXPAaHBI TPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansembie mnpupoanbie Ttepputopun (OOIIT).
Borannyeckue caspl U 300JI0THYECKHE TAPKH.

OCHOBHBIE TNPUHLMIIBI YCTOWYMBOIO pa3BUTHS YEJIOBEYECTBA M MPUPOIBI.
PammonaneHOe  TIPUPOAOMNONB30BAHWE ¥ COXPAaHEHHE  OMOJIOTMYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

1. buonorus: 10 knace, yriayOJeHHBIH YpOBEHb: ydeOHOE TOCOOUE B 2-X YacTAX/
B.B.I[laceunuk, A.A. Kamenckuii, A.M. Pyouos. [lox penakuueii B.B.
[Taceunnka. Mocksa, [Ipocsemenne, 2025 r.

2. buonorwus: 11 kirace, yrimyOJaeHHBIA YPOBEHB: yaeOHOe iocoone/
B.B.[laceunuk, A.A. Kamenckuii, A.M. Pyouos. Ilox pegakuueit B.B.
[Taceunnka. Mocksa, [Ipocsemenne, 2025 r.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. buonorus. 10 knace. YriuyOnéHHblil ypoBeHb. YueOHoe ocooue" Mockaa,
IIpocemenue, 2025 1.

2. buomnorus. 11 knacc. YrnyOn€éHusiil ypoBeHb. YdebHoe mocodue" Mocksa,
IIpocemenue, 2025 1.

3. buonorwus. 10 kmacc, nmpakTukyM (yriyOiaEHHBIA YPOBEHB). YueOHOE
nocooue" Mocksa, [IpocBemienue, 2025 r.

4. buonorus. 11 kimace, npakTukyM (YrIyOJEHHBIH ypOBEHB). YueOHOE
nocoobue" Mocksa, [IpocBemienue, 2025 r.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
1.bubmmoTeka [IOK

2. ludposas 6nonorudeckas nadboparopus Touka Pocta
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