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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHoMy mnpenmety "buonorus" (manee - Ouonorusi) Ha
YpOBHE cpefHero obiiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dDenepabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit deneparumny,
OI'OC COO, Konnenuuu mnpenogaBaHus ydeOHoro mpeamera «buomorus» u
OCHOBHBIX MOJIOKEHU (perepanbHOil pabouelt mporpaMMbl BOCITUTAHUS.

YueOuplii npeamer «buonorus» yriydoac¢HHoro ypoBHs usydenus (10-11
KJIACChI) SIBJSIETCS OJHUM U3 KOMIIOHEHTOB MpeAaMeTHo obnactu «EcTecTBeHHO-
HayuHble mnpeameTs». CormacHo mnonoxkenusm DPIOC COO npodunbHbIC
y4eOHbI€ MPEIMEThI, U3ydYaeMble Ha YIiyOJICHHOM YPOBHE, SIBJISIOTCA CIOCOOOM
muddepeHmanu  oOydeHHsT Ha YPOBHE CpeaHero ooOmiero oo0pa3oBaHus U
NPU3BaHbl OOECIIEYUTHh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
00IIMM, CpeTHUM NMpOo(ecCHOHATBHBIM U BBICHIUM 0OpazoBaHueM. B To e Bpems
KOKIBIA M3 DJTHX YYEOHBIX TMPEAMETOB JODKCH OBITh OPUEHTHUPOBAH Ha
NPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCIMUTATEIbHBIX U PA3BUBAIOLIUX
3a/1ay, CBS3aHHBIX C MNpPOQOpUEHTAlMEed OOYyYaIOIUXCd U CTUMYJIHUPOBAHHEM
UHTEpeCca K KOHKPETHOM 00JIaCTHM HAyYHOI'O 3HAHHUA, CBA3aHHOIO C OMOJIOTHEM,
MEAUIMHON, SKOJIOTHUEN, ICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydeOHOMY mnpenMery "buomorus" ma€T mpeacTaBlIeHHE O
Henu W 3ajadax u3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriyOJIeHHOM
YpOBHE, omnpeiensieT o0sa3aTeabHoe (MHBApUAHTHOE) MPEAMETHOE CO/IEPKAHUE, Er0O
CTPYKTYPUPOBaHME IO pa3feliaM W TeMaM, paclpelelieHre Mo Kiaccam,
PEKOMEHJIyeT MOCJIEI0BaTeIbHOCTh H3yUEHUs yuyeOHOro Marepuaja ¢ y4eToM
MEXMPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKKM Y4eOHOTO MpoIriecca,
BO3pPacCTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mporpamme mno Ouonoruu
peayi30BaH MPUHLMII MPEEMCTBEHHOCTH C HW3Y4YEHUEM OMOJIOrMM Ha YpOBHE
OCHOBHOT'O  oOmiero obOpa3oBaHus, Ojarojgapss 4emMy IPOCMAaTpUBAETCA
HAMpaBJIECHHOCTh Ha  MOCJHenylollee pa3BUTHE  OHOJIOTMUECKHX  3HAHHM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIUICHUS, TMPEICTAaBIECHUN O 370pOBOM 00pa3e XKU3HHU, Ha
BOCIIUTaHUE OEpeKHOr0 OTHOIICHUS K OKpYKawllew mnpupogHoit cpene. B
nporpaMme 1o OMOJIOTMH TaK)Ke IMOKa3aHbl BO3MOXXKHOCTH y4E€OHOr0 IIpeIMETa
«buonorusi»y B peanmuszanuu  TpeboBanuii PI'OC COO k mIaHUPYEMBIM
JMYHOCTHBIM, METANpPEIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OOydYeHUS U B
dbopMUpPOBAaHUK  OCHOBHBIX BHUIOB y4e€OHO-TIO3HABATEIBHOW  JEATEIHHOCTU
Oo0y4Jaromuxcss MO OCBOEHHUIO COJAEpX aHUSA OMOJIOrMYECKOro oOpa3oBaHUs Ha
YpOBHE CPEJIHETO 00111eT0 00pa30BaHUsI.

VYuebnsiii npeamer «buonorus» Ha YpoBHE CpeIHEro 00IIero oOpa3oBaHUs
3aBepiIaeT Ouoysiornyeckoe oOpa3zoBaHHE B LIKOJIE U OPUEHTUPOBAH Ha



pacHIMpeHre U yriiyOJIeHHe 3HaHUU 00ydYaromuxcs O >KMBOM MIPUPOJE, OCHOBAX
MOJIEKYJISIPDHOM M KIJIETOYHOW OHMOJOTrMHU, SMOPHOJIOTHA M OMOJOTMU PA3BUTHUA,
TeHETHKH, CEJIEKI[UU, OMOTEXHOJOT UM, IBOJIFOIIMOHHOT'0 YYEHUS U SKOJOTUH.

N3yuenne ydebHOoro mnpeamera «buonorus» Ha yriayOJIeHHOM ypOBHE
OPUEHTHPOBAHO HA MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOTYyYEHUIO
Ouosoruueckoro  oOpa3oBaHuUs B  By3aXx W OpraHU3alUsX  CPEIHEro
npodeccruoHaabHOro 00pazoBanus. OCHOBY €ro couepk aHusl COCTABIIIET CUCTEMA
OMONIOTMYECKUX  3HAHWHA, TMONXYYCHHBIX TPU HM3YUYCHHHU  OOYYArOIIMMHUCS
COOTBETCTBYIOLIUX CHUCTEMATHYECKUX pa3/eloB OUOJIOIMHM Ha YPOBHE OCHOBHOI'O
obmero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHS TONYYarOT pa3BuTHe. Tak,
paclIMpeHbl U yriayOneHbl OMOJOTMYECKHE 3HAHHUS O PACTEHUSX, MXUBOTHBIX,
rpubax, OaxkTepusx, OpraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX KHU3HH,
JIOTIOJIHUTENBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U IIOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJNb30BaTh KaK OPUEHTHUPHI ISl MOCIEIYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpanuss OMOJIOTMYECKHUX 3HAHUU C
COOTBETCTBYIOLIUMHU 3HAHUSIMH, MOITYYEHHBIMU OOYYAIOIIMMHUCA TNPU HU3YYEHHUU
bu3nku, XuMuK, reorpaduu 1 MaTEeMaTHKH.

CrpykTypa mnporpammel 1o ydeOHoMmy npenmery "buonoruss" otpaxkaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA MOAXOABl K HM3YYEHHIO OHOJOTUU.
CornacHo UM, U3y4yarOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIsl KUBBIX
CUCTEM pPa3HOI'0 YPOBHS OpraHU3allly, HBOJIIOLIMYA OPraHUYECKOr0 MHUpa Ha 3emile,
COXpaHEHHUs1 OHMOJOrMYecKoro paszHooOpasust minaHeTsl. Tak, B 10 xmacce
U3Y4alOTCSI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOU OHOJOTHH, IMOPHUOJIOTHUU U
OMOJIOrMM Pa3BUTHUS, TEHETUKU M CEJEKLUUHU, OMOTEXHOJOTMU M CHUHTETUYECKOU
OMOJIOrMH, aKTYyaJIM3UPYIOTCSl 3HAHUS OOydarouMxcs Mo OOTaHMKE, 300JI0THH,
aHatomMuu, Qusnonoruu uenoBeka. B 11 kjacce u3ydaroTcs 3BOIIOLIUOHHOE
y4eHHE, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

VYueOnbiii mpeamer  «buomorus» mpuszBaH  00€CTIEUUTH  OCBOCHHUE
o0yJarouuMucs: OMOJIOTMYECKUX TEOPUN U 3aKOHOB, MIEH, IPUHIUIIOB U MPaBUIL,
JIeXKAILUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUHN O
CTPOEHUM, MHOroOOpasuM M OCOOEHHOCTAX KJIETKH, OPraHu3Ma, MOIYJISIIHH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOIMH, TPUKIAIHBIX aCleKTaX OMOJOrMYecKuxX 3HaHuM. [[ns
pa3BUTHS M TOAJEPKAHUS HMHTEpeca OOydallIuxcsd K OHOJOrMH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOI0 MaTepHalia B COAEpXKaHUM IPOrpaMMbl
1o OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHHUS U Pa3BUTHUS
TOW WM MHOW o0OjacTu OWONOTWH, BKIIAJOM OTEUECTBEHHBIX U 3apyOeKHBIX
YUCHBIX B pEUIEHUE BAKHEUIINX OMOTOrMYECKHUX U IKOJIOTMUYECKUX MPOOIIEM.



[ens m3yuenus yueOHOro npeamera «bronorus» Ha yriryOJICHHOM YPOBHE —
OBJajicHue  OOYyYalOUMHUCS 3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHATIbHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOrO0 paHra W MpUOOpETeHHE YMEHHM
UCIIOJIb30BaTh ATH 3HaHUS B (HOPMHUPOBAHMM MHTEpPECA K OMPEAENICHHON 00siacTu
npodeccHoHaTbHON EeATeThHOCTH, CBSI3aHHOW C OWONOTHEH, WiIu K BBIOOPY
y4eOHOI0 3aBe/ICHUS ISl IPOJIOJKEHUST OMOJIOTHYECKOr0 00pa3oBaHUsI.

JocTwkenue 1end u3ydeHuss ydebHoro mipeamera «buomorus» Ha
yrayOJIEeHHOM ypOBHE 00€CTIEUYMBACTCS PEIICHUEM CIICTYIONUX 3a7a4:

OCBOCHHE 00YYaIONUMUCA CHUCTEMBI OMOJIOTMYECKUX 3HAHWMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEMIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUjIaX, COCTABIIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO0 KAPTUHY MHpPA; O
CTPOCHHH, MHOT000pa3uM M OCOOCHHOCTSIX OHMOJOTMYECKHUX CHCTEeM (KJIeTKa,
OpraHu3M, MOMYJISIIKUs, BUI, OMOreoleHo3, Ouocdepa); 0 BhIAAIOUIUXCA OTKPBITUSIX
Y COBPEMEHHBIX UCCJIEA0BAHUAX B OMOIOTHH;

O3HAKOMJICHHE OOYYaIOMIMXCS C METOAaMH TO3HaHUS >KUBOM MPUPOJIBIL:
UCCJICIOBATEILCKUMH  METOJaMU  OMOJIOTMYECKHX HayK (MOJEKYJISIpHOU U
KJIETOYHOM Ouosoruu, >3MOpPUOJIOTMM M OHWOJOTMM pa3BUTHUS, TE€HETUKU U
CeJNeKIIMM, OWOTEXHOJOTMM W CHUHTETHYECKOW OHOJIOTMH, TMaJCOHTOJOTHH,
HKOJIOTHH);  METOJAaMH  CaMOCTOSITENBHOIO  MPOBEACHUS  OMOJIOrMYECKUX
UCCleIoBaHnid B Jjabopatopun W B mpupone (HAONIOACHHWE, W3MEPEHHE,
AKCIEPUMEHT, MOJEITUPOBAHUE);

OBJIaJICHUE OOYyYalOUIMMHUCA  YMEHUSIMU: CaMOCTOSITEIBbHO  HAXOJMUTh,
AQHAIM3UPOBATh U HCIIOJIb30BAaTh OHMOJIOTHYECKYI0 WH(MOPMAIMIO; IOJIb30BATHCA
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOHN; YCTAHABIMBATh CBSI3b MEXKIY
pa3BUTUEM OHOJIOTMH U  COLMAJIbHO-DKOHOMHUYECKMMHU M  3KOJOTHYECKUMU
npoOjeMaMH 4eJIOBEUECTBa; OIEHUBATh MOCJEACTBUS CBOCH NESITEIBHOCTH IIO
OTHOIIEHUIO K OKPY)KAIOIIeH MNPUPOIHON cpelne, COOCTBEHHOMY 3/I0pOBBIO U
3MI0POBBIO0  OKPYXKAIOIMMUX  JIIOJeH; OOOCHOBBIBAaTH W  COOJIONATH  MEpPHI
npounakTUKM MH(GEKIIMOHHBIX 3a0071€BaHMi, MpaBUia MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOM >KM3HENESITEIbHOCTH B UpE3BhIYAHHBIX
CUTyallUsIX ~TMPUPOJHOTO M TEXHOTCHHOI'0  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y O0YYAIOIIUXCSI MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IpoOIleCCe 3HAKOMCTBA C BBIJIAIOIIMMUCS OTKPBITUSAMH KM COBPEMEHHBIMU
UCCJICIOBAHUAMH B OHWOJIOTUM, pEIIaeMbIMU €10 MpoOJieMaMH, METOAOJIOTHen
OMOJIOrMYECKOr0o UCCIIEIOBAHUSI, POBECHUS AKCIEPUMEHTAIIbHBIX
UCCJIEJIOBAaHUM, penieHrs OMOJOrnYecKuX 3a7ad, MOJICTUPOBAHUS OUOTOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCTIUTaHUE y 00YyJaronuxcsi ICHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJE B
IIEJIOM M K OTJICTHHBIM €€ 00BbEKTaM U SIBJICHUAM; (OPMUPOBAHUE IKOJIOTUIECKOH,
FeHETUYECKOW TIpaMOTHOCTH, OOIIEH KyJIbTYyphl TOBEIEHUS B  MPUPOJIE;
WHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHU;

npuoOpeTeHre  OO0ydYaloIHUMKCS  KOMIIETEHTHOCTH B PallMOHAIBHOM
IPUPOJIONOJIH30BAHUM (COOJIOICHUE TpaBUJl TOBEICHUS B MPUPOJAE, OXPaHbI
BUJIOB, IKOCHUCTEM, OMOChEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbS
OKpyXaromux Jrofelt  (coOmrogeHuss Mep NPOPWIAKTUKH — 3a00JI€BaHMM,
oOecrieyeHue OE30MACHOCTH >KU3HENCSITEIIbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUSIX
NPUPOAHOTO ¥ TEXHOTCHHOI'0 XapakTepa) Ha OCHOBE HCIIOIbh30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B MOBCEIHEBHOMN KU3HU;

CO3JaHMe  YyCIOBUW  JUIsl  OCO3HAHHOTO  BBIOOpa  OOyYarOIIMMUCS
VHIUBUyaIbHOU o0Opa3zoBaTeabHON TPaeKTOPHH, CIIOCOOCTBYIOMIEH
HOCTIEAYIONIEMY MPOPECCHOHAIBHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C
UHAUBUIYaTbHBIMU UHTEPECAMH U MOTPEOHOCTSAMHU PErHOHa.

OO6miee ynCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMU Ha yriayOJIeHHOM
YpOBHE CpemHero ooimero oopasoBanusi, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hefenro), B 11 kimacce — 102 gaca (3 gaca B HEJEIO).

Ot10op opraHuzanMoHHBIX (OPM, METOJIOB M CPEACTB OOy4YeHUSI OUOJIOTUM
OCYIIECTBIISIETCS. C YUYCTOM CHEIU(MUKH €ro Cojep>KaHus M HaAIMpaBIECHHOCTH Ha
NPOJOJKEHNE OMOJOTMYECKOTO0 00pa3OBaHMsI B  OPTraHM3AIUSX  CPETHErO
po¢eCCHOHATLHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTenbHBIM YCIIOBUEM MPU 00yUYEHUN OMOJIOTMH Ha YIiTyOJICHHOM YPOBHE
SBJISICTCSI TIPOBENICHHE JTA0OPATOPHBIX M TPAKTHYECKUX padbot. Takke ydactue
OOYYarOIINXCS B BBIMIOJHEHUH TPOSKTHBIX M y4eOHO-MCCIEAOBATEILCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEICISIETCSs YUHUTEJIEeM Ha OCHOBE  HMMCHOIIMXCS
MaTepHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUH.



COILEPKAHUE OBYUYEHUA
10 KVIACC

ConepkaHue mporpamMMsbl, BBIIETIEHHOE KYPCUBOM, HE BXOIHUT B IPOBEPKY
rocyaapcTBeHHou uroroBoit arrectauuu (I['MA).
Tema 1. buoJsiorusi Kak HaykKa
CoBpemeHHas Ouosiorusi — KOMIUIEKCHasi Hayka. Kparkas uctopus pa3BUTHS
Owonornu.  buonormdyeckne HayKM W HW3y4aeMmble HMMH  MPOOJIEMBI.
OyHIaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIC HAaY4YHbIE HCCICJOBAHUS B
OMOJIOTHH.
3HaueHue Ouonoruu B (POPMUPOBAHMH COBPEMEHHON €CTeCTBEHHO-HAYYHOU
kaptuabl Mupa. Ilpodeccun, cBs3anHbie ¢ Omomorueil. 3HaueHWe OWOJIOTHUU B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIUINHE, CEIbCKOM XO3SMCTBE,
IPOMBILIJIEHHOCTH, OXPAHE IPUPOLBI.
JdemoHcTpanun
[Toptpetsr: Apucrorens, Teodpact, K. Jluanei, XK. b. Jlamapk, Y. [JapsuH,
VY. I'apsen, I'. Mennens, B. W. Bepnanckuu, U. I1. I1aBnos, . 1. Meunuxkos, H.
. BaBunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.
Tabmuiel 1 cxembl: «CBsi3b OMONOTUM C JAPYTUMH Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.
Tema 2. 7KuBble cUCTEMbI U X H3Yy4YeHHE
XKuBble cucCTeMbl Kak NpeaMer u3zydeHus Ouonoruu. CBONCTBA KHUBBIX
CHCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, MJUCKPETHOCTb M LEIOCTHOCTb,
CJIO0XKHOCTh U YIOPAJOYECHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpTaHU3alus,
CaMOBOCITPOM3BEJICHUE, PA3APAKUMOCTb, U3MEHUYNBOCTh, POCT U PAa3BUTHE.
YpoBHH OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJSPHBINA, KIETOYHBIM,
TKAHEBBLIH, OpTraHU3MEHHBIMN, MOIYJISILIMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(Ouoreouenoruueckuit), oOuochepusiii. Ilpomeccel, npoucxosdmme B KHUBBIX
cucteMax. OCHOBHbIE MpU3HAKHU KUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Matepuu. Hayku, nzydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3aIUU.
N3ydenue xkuBbIX cucteM. MeTonbl 6nonorndeckoi Hayku. Habmronenue,
W3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alusA, MeTaaHau3. [loHsTHE O 3aBUCUMOI U
HE3aBUCUMOMW TmepeMeHHou. [lnanupoBanme oskcnepumenra. I[locraHoBka wu
npoBepka rumnote3. HyneBast runore3a. [loHsTHe BBIOOPKH U €€ JTOCTOBEPHOCTb.
Pa3bpoc B Owuonormueckux maHHbX. OTEHKAa JOCTOBEPHOCTHUIIOTYIECHHBIX
pe3ysnbTaToB. [IpUYMHBI UCKaXEHUS PE3YyJAbTaTOB JKcrepuMmeHTa. [lonsitue
CTaTUCTUYECKOTO TECTA.
JdemoHcTpanun



Tabmuiet uw cxembl: «OCHOBHBIC TPU3HAKK IKU3HHUY, «buonorudeckue
cucrteMbDy, «CBOWCTBAa JKMUBOW MaTepun», «YPOBHH OpraHU3alMy KUBOU
npupoap», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJloBeuecKoro opranusmay, «buoreornenosy», «buochepay», «Meroas
U3YUYEHUSI )KUBOU TIPUPOIBI».

OGopynoBanue:  jJaboparopHOe  O0OpyJIOBaHHME  JUIS MIPOBECHUS
HAOJIIOICHUI, U3MEPEHU I, SKCIIEPUMEHTOB.

IIpakTtuyeckas padora «lcnonp30BaHuME pPa3WYHBIX METOAOB IIPU
U3YYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorust KjieTkn

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS e€AuHUIA >kuBoro. lcropus
oTkpbITUs KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. [lIBanH,
M. Ilneiinen, P. BupxoB). OcCHOBHbIE MOJIOKEHUS COBPEMEHHOH KIIETOYHOU
TEOPUHU.

Metonbpl  MOJIEKYISPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpomatorpadus, mekTpodopes, METol MEYEHBIX aToOMOB, AuddepeHInaIbHOe
HEHTpUPYrupoBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
Ka1emok. DIEKTpOoHHasi MUKpockonus. Kougokanvnas mukpockonus. Bumanvhoe
(npusicuznernHoe) uzyueHue Kiemox.

JdemMoHcTpanuu

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

Tabmuiel 1 cxeMbl: «CBETOBOW MHKPOCKOM», «IIEKTPOHHBIH MUKPOCKOID,
«McTopust pa3BUTHSI METOJIOB MUKPOCKOITHAN.

OO6opyioBaHHe: CBETOBOM MHMKPOCKOIN, MHKpPOINpENnapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

IIpakTuyeckas padora «M3ydeHue METOAOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, snextpodopes, auddepeHMATBLHOE EHTPUGYTHPOBAHUE,
[T1IP)».

Tema 4. XuMuueckasi OpraHu3anms KJIeTKH

XUMHUYECKH COCTaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPaMUKPOIJIEMEHTBHI.
Bona u e€ ponp Kak pacTBOpPUTENS, pPEareHra, y4acTHE B CTPYKTYPUPOBAHHMH
KJIETKH, TEIUIOperyysaiuu. MuHepaibHble BellecTBa KIETKH, UX Ouosioruyeckas
poJib. PoJIb KaTHOHOB U AaHMOHOB B KJIETKE.

Opranuyeckne BellecTBA KIETKU. buonornueckue mnoiauMepsl. benkwu.
AMHMHOKHCITOTHBINA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Monekysbl. [lepBudanas
CTpyKTypa Oenka, MeNnTHaHas CBs3b. BTopuyHas, TpeTU4Has, 4YeTBEPTUUHAs
cTpykTypbl. Jlenarypamus. CsoiictBa OenkoB. Kiaccudukanuss — OeikoB.
buonornyeckue pynkmun 6enkoB. Ilpuonwl.



VYraeroasl. MoHOCaxapuabl, IMCaXxapu/ibl, OJIUTOCaXapyibl U MOJUCAXAPU/IBI.
O6mmii 1aH cTpoeHHs W (UBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonornyeckue GpyHKIMM YriIeBOIOB.

Jlunuael. ['uapodunbHO-rHApOdOOHBIE cBOMCTBa. Kitaccudukaius TUIuaoB.
Tpurnunepunsl, Qocdoaunuasl, BOCKH, cTepounbl. buomornueckue ¢GyHKIUU
aumuaoB. OOmIMe CBONCTBA OMOIOrHUEeCKUX MEeMOpaH — TeKy4ecTb, CIOCOOHOCTh K
CaMO03aMbIKaHHUIO, TIOJTYTPOHUIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK um PHK. CTtpoeHne HyKIE€HMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunmun komruiementapuoctu. [lpasmino Yapradda. Crpykrypa
JIHK — nBoitnas ciupanb. MecTtoHaxoxaeHne U ononornyeckue dynkiuu JJHK.
Buae PHK. ®yukunn PHK B kietke.

Ctpoenue monekyinbl AT®. Makposprudeckue cBsizu B MoJiekyine ATO.
buonornyeckue pynkuun AT®. BoccTanoBieHHbIE TEPEHOCUNKH, UX (QYHKIIUU B
kietke. Jlpyeue wuyxneozuompugocghamer (HT®@). Cexsenupoanue JIHK.
Memoovl cenomuku, MmpancKpunmomuKu, nPoOmMeoMuKHu.

CrpykTypHas Ouosiorusi: OMoXuMudeckue u OMoGU3NYECKHUE UCCIIEIOBAHMS
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYyphl OMOMOJeKyn. Modenuposarue
CMpPYKMypsl U QYHKYUti OUOMONEKYT U Ux Komniekcos. KomnvromepHuiti ousaiin u
OpeanuyecKull Cunmes OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JdemMoHcTpanuu

[Toptpertsr: JI. [lonunr, dx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
@. Comurep, C. IIpy3unep.

Huarpammel:  «Pacripenenenue XHUMHUYECKMX JJIEMEHTOB B HEXKUBOU
npupoje», «PacnpeneneHue XMUMHUUECKUX IIEMEHTOB B JKUBOU MPUPOAE.

Tabmuuer u cxembl: «llepumomuyeckas Tabnua XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MoJIeKyibl BOAbI», «BemnjectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIeKyJbl  Oenkay, «CTpyKTypbl OenKOoBOM MONEKybl», «CTpoeHHE MOJIEKYI
yrieBosioBy, «CTpoeHue MOJIeKyn JUnuaoBy, «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenue monekyibl ATOy.

OO6opynoBaHue: XUMUYECKas Mocyia 1 000pyA0BaHHE.

JlabopaTtopnas padora «OOHapyxeHHe OCIKOB ¢ TOMOIIBI0O KaU€CTBEHHBIX
peaKuuiny.

JlaGoparopnass  paGora  «lccrmenmoBaHue = HYKJIEMHOBBIX  KHCIIOT,
BBIJICTIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHHU3MOBY.

Tema 5. CTpoenne u GQyHKIIUN KJIETKH

Tumel KJIETOK: JdyKapuoTHyeckas u Mpokapuotuyeckas. CTpyKTypHO-
GyHKIIMOHAJIbHBIE 00Pa30BaHUS KJICTKHU.



CrtpoeHnue npokapuoTuueckoi kiaeTku. Kinerounas cteHka OakTepuil U apxeu.
Oc00EHHOCTH CTPOEHMSI TeTepOTPOGHON M aBTOTPOPHON MPOKAPUOTUYECKHUX
KJIeTOK. MecCTOo 1 poiib MPOKapHUOT B OUOIIEHO3aX.

Crtpoenue u GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Ina3zmarnueckass wmemOpana (mmasmaniemma).  CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCIIOPT BEUIECTB Yepe3 IUIa3MaTUUYECKYI0 MEMOpPaHy: NACCUBHBIN
(nuddy3us, obnerueHHas auddysus), aKTUBHBIM (IIEPBUYHBIA U BTOPUYHBIN
akTuBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. PaGora HaTpwmii-
KaJMeBOro Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuros. Dk301uTo3. Kinerounas
crenka. CTpykTypa U QyHKIIMHU KIETOYHON CTEHKU paCTeHUM, TPHOOB.

[utomna3zma. [{uro3ons. [lutockener. [[Bmxkenue nuroriazMel. OpraHouasl
kineTkd. OpgHoMeMOpaHHBIE OpPraHOWABl KJIETKU: OJHAOIJIa3MaTHYecKass CeThb
(OIIC), anmapart T'onbIKu, TU30COMBI, UX CTpoeHHE W (DYyHKIHH. B3auMoCBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KIETKH. CTpoeHue TrpaHyJIsIpHOrO PETUKYIyMA.
Mexanusm nanpasnenus 6eakos ¢ IIIC. Cunte3 pacTBopuMbix OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [nmankuii  (arpaHymispHBIM)  SHIOIIA3MATHYCCKUM
perukynyM. CekperopHas QyHkius anmapata ['onbmku. Moougurxayus 6enkos 8
annapame [ onvoocu. Copmuposxa 6enxos 6 annapame I onvoocu. Tpancnopt
BEIECTB B KJieTKe. Bakyonu pacturenbHbix kinetok. Kinerounstii cok. Typrop.

[TonyaBTOHOMHBIE  OpraHOMJBI  KJIETKH:  MHUTOXOHAPWHU,  IUIACTU[IBI.
Ipoucxoacoenue mumoxonopuii u nracmud. Cumbdbuozenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (QyHKUIMU MUTOXOHApUM W Tutactui. [lepBuunble,
BTOPUYHBIE W  CJIOXHBIE  IUIACTHABI  (DOTOCHMHTE3UPYIOIIMX  JYKAPHOT.
XJIOpOIIACTHI, XPOMOIUIACTHI, JICUKOIIACTHI BBICIIUX PACTCHUM.

HememOpanusie opranouas!l kietku CTpoeHue W GyHKIUM HeMEeMOpaHHBIX
OpraHoOMJI0B KJIETKH. PuGocomsl. IIpomescymounvie Gunamenmol.
MukpodunamenTsl. Axmunogvle Mukpoguiamernmsi. MpIlIEUHbIE  KJIETKH.
Axmunogvle KOMNOHeHmbl HeMbluleunblx Kiemok. Muxkporpybouku. Kietounsiii
neHtp. CrTpoeHne © JBWKEHHE JKTYTMKOB M pPEeCHHUYEK. MUKpoTpyOOoUuKu
muTomnasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpoguiamenmamu u
Muxpompybouxamu. Momopnule benxu.

Anpo. O6onouka sipa, XpOMaTUH, KapHoILIa3Ma, SIAPBIINIKU, UX CTPOCHUE U
¢yskuuu. SAnepHbiii OenkoBbl MaTpukc. I[IpocTpaHCTBEHHOE pacmonoKeHue
XpOMOCOM B HWHTEppazHOM snpe. Idyxpomamuu u 2emepoxpomamun. benku
XpOMaTHHa — THUCTOHBI. Jlunamuka s0epHOU 00010uKU 6 Mmumo3ze. Foephblil
Mpancnopm.

Kiierounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanun



[Toptpersi: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuupl 1 cxembl: «CTpOEHHE HYKapHOTHYECKOH KIEeTKn», «CTpoeHHe
KUBOTHOM  KJIEeTKW», «CTpO€HHME  pacTUTENbHOW  KJIeTKH», «CTpoeHue
MUTOXOHIPUNY, «Anpo», «CTpoeHNE NPOKAPUOTHUYECKON KIIETKU».

OO6opynoBaHKe: CBETOBOM MHUKPOCKOIN, MHUKPOIpENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKkTepuaibHbIX KIETOK.

JlaGoparopnasi pabGora «/3yueHWe CTpPOEHUA KJIETOK Pa3IUYHBIX
OpraHU3MOB.

IIpakTnuyeckas padora «/3yuyeHrne CBOICTB KJIETOUYHON MEMOpaHBI.

Jlabopatopnas pabGora «MccienoBanue IuiazMolid3a M JeIia3Moin3a B
PACTUTENbHBIX KIIETKaX».

IIpakTtuyeckas  padora  «/3ydyeHue  JBWKEHUS  LMTOILIa3Mbl B
PaCTUTENbHBIX KIIETKaX».

Tema 6. O0MeH BenecTB U NpeBpalleHHe YFHEPTHHU B KJIETKe

AccUMUIISATIAS ¥ TUCCUMUIISIINS — IB€ CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOHBIN W TeTepoTpOodHBI. YdacTHe KHUCIOpoAa B OOMEHHBIX
npoueccax. OHepreruueckoe obOecnedueHue KieTku: mnpeBpaumieHue ATO B
oOMeHHbIX Tporeccax. {depMeHTaTUBHBIA XapakTep peakiil KJIETOYHOIrO
MeTabonuzma. DepMeHThI, WX CTPOCHUE, CBOMCTBA M MEXaHU3M JICUCTBHUSI.
Kodepmentsl. OTanunsi pepMeHTOB OT HEOPraHUYECKUX KaTalau3aTopoB. bemku-
AKTUBATOPbl U OEJIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (hEepMEHTATHUBHBIX
peakiuii OT Pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpPraHUYECKHX BEMIECTB B KieTKe. {DOTOCUHTES.
AHOKCUceHHbIll U OKCUuceHHbll omocunmes y oaxmeputl. Ceemocobuparoujue
NUSMEHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpPOILUIacTOB B MPOLECCE
dbotocunTeza. CBeroBas u TeMHoBas (asbl. Pomoovixanue, Cs., C4. u CAM-munsi
gpomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusHue pazmuuHbiX (HakTOpOB
Ha CKOPOCTh (pOTOCHHTE3a. 3HAUCHHE (DOTOCHHTE3A.

XEMOCUHTES. Pa3HoobOpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPpUPUIUPYIOIIUE OaKTepuu, >Kele300aKTepuu, CepoOaKTEepuu, BOJOPOIHBIC
OakTepuu. 3HaYEHNE XEMOCHUHTE3A.

AHa’poOHBbIe opraHm3Mbl. Buabsl Opoxxenus. [IpomykTel OposkeHHS M HX
UCIIOJIb30BaHUE YEeIOBEKOM. AHa’poOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUM B BO30YAUTENH OOJIE3HEH.

AspoOHBIC OpraHU3MBI. Oranbl AHEPTreTUYECKOT0 oOMeHa.
[ToaroroBurenbHbIM Tam. [ THUKOIN3 — OECKUCIOPOIHOE PACIEIICHUE TITFOKO3BI.

buonornueckoe okuciaeHue, WIM KIETOUYHOE AbIXaHue. Pojabr MUTOXOHIpUIA B
nporieccax Ouonoruyeckoro okucieHus. [uknuyeckue peakuun. OKUCIUTETHEHOE
dbochopunupoBanue. Iuepeus memopannozo epaduenma npomonos. Cunmes



ATD: paboma npomonnou AT®-cunmaszel. llpeumyiiecTBa a3poOHOTO MyTH
oOMeHa BelecTB nepesi aHadpoOHbIM. D(HPEKTUBHOCTH IHEPTETUUECKOI0 0OMEHa.

JdemoHcTpanuu

[Toptpersi: dx. [lpuctiou, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Onrenbrapar, I1. Mutyem, I'. A. 3aBap3uH.

Tabmump! 1 cxembl: «@OTOCHHTE3, «DHEPreTHUECKul 00Men», «brocunres
oenkay, «Ctpoenue pepmeHTa», «XEMOCHUHTE3N.

OO6opynoBaHue: CBETOBOM MHUKPOCKOMN, 00OpYAOBaHUE ISl MPUTOTOBJICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGoparopuass pabora  «/3ydeHue  KATAIUTUYECKONM  AKTHUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMIIIa3bl WM KaTala3bl)y.

JlabopaTtopHass padora «/3yueHune ¢GEepPMEHTATUBHOTO PACIICIUICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIIETKAX.

JlabopaTopnass pabdora «CpaBHeHue mpoilecCoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHUE POLIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HacsencrBenHasi ”H(pOpMalus ¥ peajin3ainus e B KJIeTKe

Peakunn MatpuyHoro cuuresa. [I[pUHIMI KOMIJIEMEHTAPHOCTH B PEAKLMIX
MaTpUYHOTO CHHTEe3a. Peanm3anus HaciaeACcTBeHHOM nHpopMaluu. [ eHeTnyeckuit

KOJ, €ro cBoucrBa. TpaHckpunuus — Marpuunbiii cuHte3 PHK. IlprHnmns:

TPAHCKPUIITUU: KOMIZIEMEHTAPHOCTh, aHTUTIAPAJUIETbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsnus u e¢ sranbl. Yuactue TpancnopTHeix PHK B OnocunTese 6emnka.
VYcnoBust OuocunTe3a Oenka. KoaupoBanue amuHokucinor. Ponb pubGocom B
OuocuHTe3e Oenka.

Cogpemennvie npeocmasienus o cmpoenuu 2eHos. Opranusaiys TeHoMa y
MPOKApUOT U 3YKapuoT. Perynsius akTMBHOCTHM I€HOB y NpPOKapuoT. ['mmoresa
onepona (®. XKakob, XK. Mano). Moznexkynapuvie mexanuzmvl IKCApeCcCUU 2eHO8 )
aykapuom. Ponb xpomamuna 6 pezynayuu pabomul 2enog. Perynsuns oOMEHHbIX
npolieccoB B kieTtke. KiueTouHslii romeocTas.

Bupycsl — HekieTounbie (hOpMBbI )KU3HU U OONHUraTHble rnapa3utbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHenHbvIll YUK
HK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasd.

Bupycubie 3aboneBanusi yenoBeka, »KuBOTHBIX, pactenuid. CITMJI, COVID-
19, conmanbHbIC U METUITUHCKHUE TIPOOJIEMEI.

buoungpopmamura: unmeepayua u anaruz oonvuiux maccugos («bigdatay)
CMpPYKmMypHuIX buoiocudeckux oanuvix. Hanomexnonozuu 6 ouono2uu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocobvt 00cmasKu 1eKapcms.



JdemMoHcTpanuu

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

Tabmunpl u cxembl: «buocunTes Oenkay, «l'eHeTHYecKuil Koa», «Bupycor»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3qaHne MOJIEIU BUPYyCay.

Tema 8. ’Ku3HeHHBIN IUKJ KJIETKH

Knerounsrit 1wk, ero mnepuonabl u perymsauua. WHTepdaza u  MuTO3.
Oco0eHHOCTH TPOIlecCOB, MpOTEKaromux B uHTepdaze. [loaroroBka KIeTKH K
nenenuto.  Ilpecunrerndeckuit  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKUH U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) IeproIbl UHTEP(Da3bI.

Martpuunsiii cunte3 JHK — pemnmuxaums. [Ipunuunsr perummkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, AHTUIIAPAJJICIBbHOCTD.
MexanusMm perkanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TenoMepaza. XpPOMOCOMHBIM HaOOp KJIETKH — KapuoTHIl. JIUIUIOMAHBIN WU
ralion el Habopel  xpoMocoM. ['omonornunsie xpomocomsbl. [lonoBbie
XPOMOCOMBI.

Henenne knerkn — wmuTo3. CraguM MHUTO3a M NIPOUCXOIAIIME B HHX

npoueccel. Tunbel muTo3a. KapuoknHe3 u nuToknHe3. buosorndeckoe 3HaueHue
MUTO3A.

Perymsauuss mutoTHueckoro nukia KiIeTkd. lIporpammupyemasi kierouyHas
rudesnp — anomnros.

Kinerounoe snpo, XpoMocombl, (QyHKIMOHAJIbHAs T€HOMHKA. MexaHuzmol
npoaugepayuu, ouggepenyuposku, cmapenus u eubenu kKiemox. «L{ugposas
K1emKay» — ououHgopmamuyeckue mooenu QyHKYuOHUpOBAaHUsl KIemKuU.

JdeMoHCcTpanuu

Tabnuuel 1 cxembl: «KU3HEHHBIA UK KIETKWY», «MuTo3», «CTpoeHue
xpomocomy, «Perukanus JJTHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparsl: «MHUTO3 B KIETKax
KOpPEIIKa JIyKay.

JlabopaTropHas padora «M3yuenne  XpoMOCOM Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlabopaTopHuas padora «HabGnroneHue MuTo3a B KJIeTKaX KOHYMKa KOpelika
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenue u GyHKIIUM OPTraHU3MOB

buonornueckoe pazHooOpazue OpPraHu3MOB. OJHOKIIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOEHHOCTH  CTPOEGHHMSI W >KU3HENESTEeIbHOCTH OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OFHOKJIETOYHBbIE TpPUOBI, OTHOKJIECTOYHBIC
BOZOPOCIH, APYrUe NPOTUCTHI. KOJIOHNAIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YAaCTE MHOTOKJIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranos. Opranusm Kak enuHoe nenoe. ['omeocras.

Tkanu pacrteHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelsibHasd,
MOKPOBHAsI, MPOBOJASIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIIMN ¥ PacTIONOKEHUS TKaHEH B opraHax pacTEHUH.

TkaHU KUBOTHBIX U YEIOBEKA. THWIBI KUBOTHBIX TKAHEHW: 3MUTEIHAIbHAS,
COCIMHUTENIbHASA, MbIlIedHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (PYHKIUA U
pPAacCIOJIOKEHUS TKAHEU B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie W TI'€HEpAaTHBHBIE OpraHbl pacTeHuil. OpraHel u
CHCTEMBbI OPTraHOB )KUBOTHBIX U Yel0BeKa. DyHKIIMN OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKIETOYHBIX M
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyHbli ¥ BHYTpeHHHU ckeneT. CTpoeHue u
THIBI COEIMHEHUS KOCTEM.

JIBmokeHue  OpraHu3MoB. JIBWJKEHHME  OJHOKJIETOYHBIX  OpPraHWU3MOB:
aMeOOUIHOE, KTYTHUKOBOE, PEeCHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:
TPONW3MBl M HACTUHU. JIBM)KEHME MHOTIOKIJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIlieuHas cuctema. Pedrnekc. CkeneTHbIE MBIIIIBI U UX padoTa.

I[Iutanue opranusmoB. llormomeHne BOABI,  YIJIEKMCIOTO Tra3za H
MUHEPAIBbHBIX BELIECTB pacTeHUsAMU. IluraHue >XUBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPUKIIETOUHOE TNuleBapeHue. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX. OTIENBI
MUIIEBAPUTENBHOrO TpakTa. I[lumeBapurenvHbie xene3bl. [lumeBapurenbHas
CHCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. Judy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas TOBEPXHOCTD.
KabepHoe u nerounoe apixanue. JlpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE  YCJIO)KHEHUE CTPOEHUS JICTKMX IMO3BOHOYHBIX >KMUBOTHBIX.
JlpixatenbHas cucTeMa YeloBeKa. MeXaHW3M BEHTWIALMU JICTKUX y NOTUI U
MJICKOTIUTAIONTUX. Perymsius apixanus. J[prxaTenbHpie 00bEMBI.

TpaHCIIOPT BEWIECTB Y OPraHM3MOB. TpPaHCHOPTHBIE CHUCTEMbI PACTEHHM.
Tpancnopt BemlecTB y KUBOTHBIX. KpoBEHOCHas cucremMa W €€ OpraHsbl.
KpoBeHocHasi cucrtemMa TMO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepare,
KPOBEHOCHBIE COCYJIbI M KpoBb. Kpyru KpoBooOpailleHHs. DBOIIOLHMOHHbBIC
YCJIO)KHEHUSI CTPOEHHUS KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. Pabora
cepAla U e¢ peryisiuus.

Beinenenne y opranusmoB. Beigenenne y pacrenuil. Boiaenenwe y
#UBOTHbIX. CokpaTuTenbHble Bakyonu. Opransl BbiaeneHus. OuibTparus,
CeKpelMsi U 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl pa0OThl OPraHOB BBIJICIICHMUS.
CBsi3b MOJOCTH TENA C KPOBEHOCHOW M BBIJIETUTEIBHON cUcTEMaMU. Beienenue y



MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. [louku. CtpoeHne u (pyHKIIMOHUPOBAHUE
He(ppoHa. OOpa3oBaHKWE MOYH Yy YETIOBEKA.

3amuTa 'y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHOpBI
OakTepuii M UUCTHI MNPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX paCTEHUH.
Kyrtukyna. CpeactBa nacCUBHOM U XUMUYECKOM 3a1IUThl. OUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX NPOU3BOJIHBIC.
3ammra opraHu3zMa ot Ooses3Heil. UMmyHHas cuctema uenoBeka. KieTouHbldd u
I'yMOpaJIbHBIH UMMYHUTET. BpOXICHHBIH W TIPUOOPETCHHBIM CHEIUUUCCKUN
UMMYHHUTET. Teopusi KIOHAIbHO-celeKTUBHOrOo ummyHutera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocrianurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JI€BaHUH.

Paznpaxxumocts u  perynsuMs |y  OpraHusmoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpraHu3moB. Takcucel. PazapaxumMocTe u peryjasanus y
pacteHuid. PocTOBBIE BEMIECTBA U X 3HAYCHHUE.

HepBhuas cucrema u pednekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CHUCTEMA U €€ OTHAEIbl. DBOJIIOIUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOW CHCTEMBI
y SKMBOTHBIX. OTIENbI TOJOBHOI'O MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pediiekc u
pednexTopHas nyra. be3ycinoBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanbHas peryisauus M SHIOKPUHHAS CHCTEMA >KMBOTHBIX M YEJIOBEKA.
JKene3pl HHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JIeHCTBME TOPMOHOB.
B3auMocBsi3p HEpBHOW W DHIOKPUHHON cucteM. [unoramamo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. 11. I1aBnos..

Tabmuupl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOYHbIE
Bogopociany», «bakrepum», «lIpocreiimue», «Oprasbl IBETKOBBIX PACTEHHI»,
«CucrtemMbl  OpraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHUE
HaceKoMbIX», «Tkanu pacteHuil», «KopHeBble cUCTEMBI», «CTpoeHue cTeOms»,
«CTpoeHuEe JUCTOBOW IUIACTUHKMN», «TKaHM MKUBOTHBIX», «CKEJIET 4YeloBEeKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cuCTEMAy, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMA,
«BprgenurenbHas cucremMa», «IHIOKpUHHas cuctema», «CTpOEHHE MBIIIIbDY,
«Ummynurer»,  «Kunmeynononoctuele», «Cxema  NHATaHUS  PacTEHUN,
«KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHUE THUIPBDY,
«CTtpoeHue miaHapumny», «BHyTpeHHee CcTpoeHHe H0XKIeBOro uepssi», «HepBHas
cuctema poio», «HepBHas cucrema ssarymkm», «HepBHas — cucrema
npecMmbikaronuxcs»,  «HepBnas  cucrema  nruny, «HepBHas — cucrema
MIIeKonUTaronux», «HepBHas cucrema yenoBekay, «Pediexcy.



OO0opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIPENApaThl OJHOKIECTOUYHBIX
OpraHU3MOB, MHUKpOINpENnaparbl TKaHEH, pPaKOBUHBI MOJUIFOCKOB, KOJUICKIIMH
HAaCEKOMBIX, UTJIOKOXKHUX, dUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHuil, repdoapuu
pacTeHHMii pa3HbIX OT/AEJIOB, BIIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEeIOBEKa,
o0opy10BaHUE JJIs1 IEMOHCTPAIIUU TOYBEHHOT'0 ¥ BO3IYIITHOTO TUTAHUS PAaCTEHUH,
pacuierieHrs Kpaxmala U OelKoB Moj JielcTBreM (GepMEeHTOB, 000pyA0BaHHUE IS
JEMOHCTPALMH OMBITOB MO0 U3MEPEHUIO KM3HEHHOW €MKOCTH JICTKUX, MEXaHHW3Ma
JIIXaTeNIbHBIX JBUKEHUM, MOJIENIA TOJIOBHOI'O MO3ra Pa3IuYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHne TKaHeW paCTEHUIN.

JlaGopaTopHasi pabora «/3yueHrue TKaHEH KUBOTHBIX.

JlabopaTopHas padora «/3ydueHue opraHoB IBETKOBOI'O PACTEHUS.

Tema 10. PazMmHOXkeHHE M pa3BUTHE OPraHM3MOB

®opmMbl pa3MHOKEHUSI OPTraHU3MOB: Oecronoe (BKIJIIOYas BETeTaTHBHOE) W
nojoBoe. Buael  Oecrosioro  pa3MHOXEHUS:  [OYKOBAaHUE,  CHOPYJISLUS,
(dparMeHTanusi, KIOHUPOBAHUE.

[TonoBoe paszmuokeHue. IlosoBbie KieTKH, Wiau ramerbl. Meiio3. Craguu
Mmeiosa. [loBegenne xpomocom B Meio3e. Kpoccunrosep. bruonornueckuii cMbici
Meio3a M TOJOBOro Impouecca. MeWo3 M €ero MecTo B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapopspiieBoe pa3Burue. ['amerorenes y »KuBOTHbBIX. [10JI0BBIE KENE3BI.
OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPUOHAIIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObI
OIUIOOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHONIOTHS — HayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3 2nasHuix npoobaem IMOPUOLOUL.
Konyenyuss mopgocenoe u mooenu mopgoeceneza. Cragun >MOpUOTEHE3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoOnenme. Tumbsl  apoOieHus.
Jlemepmunuposannoe u nedepmunuposanmoe Opobnenue. bnacmyna, munvi
onacmyn. OCOOEHHOCTH APOOJEHUS MIICKONMUTAIOMMNX. 3apOJIbIIIEBbIC JTUCTKH
(racTpyssinusi). 3aKiazKa OpraHOB U TKaHEW U3 3apOJbIIIEBbIX JUCTKOB. B3anMHoe
BIUSHUE YacTell pa3BUBAIONIETOCS 3apojbliia (dMOpPUOHANbHAS HHIYKIIHS).
3aknagka IUlaHAa CTPOCHUS JKHUBOTHOIO KaK  PE3yJabTaT HEPAPXUUYECKHUX
B3aUMOJICHCTBUI TeHOB. BnusHue Ha SMOpPHUOHATIBLHOE PAa3BUTHE PA3JIMUYHBIX
(akTOpOB OKpYyKaroUIeh Cpebl.

Poct u pasButue >xuBOTHBIX. [locTaoMOpuoHanbHBIN mepuoa. I[Ipsmoe u
HenpsiMmoe  pasBuTHe. PaszButue ¢ wmeramopdo3oM y OECHO3BOHOUYHBIX U
MO3BOHOYHBIX KMBOTHBIX. BHOJIOrMYECKOe 3HAYCHHE MPSIMOTO U HEMPSIMOTO



pa3BUTHUSA, UX PACHPOCTPAHEHUE B MpUpoAe. Tumbl pocta KUBOTHBIX. DAKTOPHI
peryJsiuy pocTa )KUBOTHBIX U yenoBeka. CTauu mMoCTIMOPUOHATILHOTO Pa3BUTHS
y )KMBOTHBIX U uenoBeka. [lepuonsl onTorenesa uenoeka. CtapeHUe U CMEPTh Kak
OMOJIOTUYECKUE TTPOLIECCHI.

Pasmuoxxenne u pasButue pacrenmii. ['amerodut u cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHuid. OOpa3zoBaHwe cmop B TMpolecce Meio3a.
l'amerorene3 y pacreHuid. OIUIOOOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX
opranu3MoB. [[BoifHOE OIJIOOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue u
pa3BUTHE CEMEHMU.

MexaHu3Mbl peryJssiuyd OHTOIN€HE3a Y PACTEHHUI U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuibsl 1 cxembl: «BereratnBHOe pa3MHOXKeHHEY», «Tumel Oecroyoro
pa3sMHOXEHUs», «Pa3MHOXEHUE XJIaMUIAOMOHAIbD, «Pa3MHOXEHHE 3BIJICHBIY,
«Pa3MHO)eHUE TUAPBY, «Meno3y», «XpoMocoMbly, «l'amerorenes», «CtpoeHue
AWLIEKIIETK U crnepmaTo3ouga», «OCHOBHBIE CTaAuM OHTOreHe3a», «llpsamoe u
HENpsIMOE pa3BUTHE», «Pa3BuTHe MaWCKOro xyka», «Pa3Butue capaHumny,
«Pa3Butne mArymkn», «/IBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTCHUN»,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JIBYJOJIbHBIX pacTeHUi», «KMU3HEHHBIN LUK
MOPCKOM  KamycCTbl», <CKWM3HEHHBIM LMK MXa», <«KW3HEHHBIA LUK
MAarnopOTHHUKA, «KM3HEHHBIN LIUKJI COCHBI».

OOGopynoBaHue: CBETOBOW MHUKPOCKON, MHUKpPOIpenaparbl SHUIEKIETOK U
CIIEpPMATO30UJI0B, MOJEb «L{UKI pa3BUTHUS JATYIIKI.

JlaGoparopHasi padora «/3ydyeHue CTpoeHUs MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpEnaparax».

IIpakTnyeckass padora «BrplsiBIieHME NMPU3HAKOB CXOJACTBA 3apOJIbILIEH
MO3BOHOYHBIX >KUBOTHBIX).

JlabopaTtopnas padora «CTpoeHHe OpraHoB pPa3MHOKEHHS BBICIINX
pacCTEHUI».

Tema 11. NeHeTuka — HAYKa O HACJIEICTBEHHOCTH M U3MEHYUBOCTH
OPraHN3MoOB

Wctopust craHoBieHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paborsr I
Mengpens, I'. ne @puza, T. Moprana. Poiab OT€4ECTBEHHBIX YYCHBIX B Pa3BUTUU
renetuku. Pa6orer H. K. KonmbmoBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ununuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE€ TEHETUUECKHUE TOHATUS U CUMBOJIBI. | OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTEPHATHUBHBIE MPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YACTAasl JIMHUS, THOPUJIBI, TEHOTUT, (DEHOTHII.



OcHOBHBIE ~ METOABl  TEHETHKU: TUOPUIOJIOTUYECKHUM,  LUTOJIOTUYECKHM,
MOJIEKYJIAPHO-T€HETUYECKU.

JdemoHcTpanuu

[Toptpeter: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Kossios, H. HU.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, }0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuil.

Tabnuiel u cxembl: «MeTo bl TeHETUKN», «CXeMbl CKPEITUBAHUS.

JladopaTtopHast pabGora «JIpo3odmiaa Kak OOBEKT TCHETHYCCKHX
VICCIIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBelii 3akoH MeHaens — 3aKOH
eAMHO00pa3usi rTuOpUI0B mepBoro nokojeHus. [IpaBuno qomuHMpoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacIICIUIeHUs MPU3HAKOB. [luTonorndeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIUBaHus. [ UmoTe3a YMCTOTHI raMeT.

AHanmsupyroniee ckpeupanue. [IpoMexXyTOUHBIN XapaKkTep HACJIeI0BaHUSI.
Pacmerienre npu3HakoB Ipy HEMOJIHOM JIOMUHUPOBAHUMU.

JuruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeH1ensl — 3aKOH HE3aBUCHMOI0
HACJIeIOBaHUS  IPU3HAKOB. [Mutomornueckue  OCHOBBI  JUTHUOPHUIHOTO
CKpEILLIMBAHUS.

Cuemennoe HacnenoBanue npusHakoB. Paborer T. Moprana. CrerieHHOe
HACJIEIOBAHWE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TeHaMHh. XPOMOCOMHas
TE€OpHUs HACIEACTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIA MEXaHU3M OMNPENENICHHS M0Ja. AyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHsbIN U rereporaMeTHsil noil. ['eHernueckas
CTPYKTYpa IOJOBBIX XpoMOcoM. HaciiemoBanue npru3HaKkoB, CLEIVIEHHBIX C MTOJIOM.

I'enorun xak uemoctHas cucremMa. [lnenorponus — MHOXKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbIN auienu3M. B3auMOJEHWCTBUE HEAUICNbHBIX T'EHOB.
KommiiementapHocts. Onuctas. [lonmumepus.

['eHeTnyeckuil KOHTPOJIb PA3BUTHSI PACTECHHM, XUBOTHBIX M YEJIOBEKa, a
Takke (PU3UOJIOTHYECKUX TMPOLECCOB, MOBEACHUS M KOTHUTHUBHBIX (PYHKIIMM.
['eneTnueckre MeXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTudeckue acmekThl KOHTPOIS |
W3MEHEHHsI HACIICJICTBEHHON NH(GOPMAIINH B TIOKOJICHUSX KIETOK M OPTaHHU3MOB.

JdemoHcTpanuu

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

Tabmuuel u cxembl: «llepBbiii 1 BTOpoi 3aKkoHbl MeHaens», «Tperuil 3akoH
Mengensi», «AHanu3upylollee CKpelmuBanuey», «HemonHoe IOMUHHUpPOBAHUEY,
«CleIIeHHOE HacleOBaHUE TPU3HAKOB Yy Jpo3oduibly, «l'eHeThKa Tosay,



«Kapuortunn uenoBeka», «Kapuotun apo3zoduiaby, «KapuoTum OTHUIBD,
«MHOXECTBEHHBIN ajieIn3my, «B3auMoaeCcTBUE TEHOBY.

OOGopynoBaHue: Mojenb JUisl  JIEMOHCTPAIlMU 3aKOHOB  €IMHOOOpa3us
TUOPHUIOB TIEPBOTO TIOKOJICHUS M pacHICIUICHUS TNPU3HAKOB, MOJIEIb IS
JIEMOHCTPAIlMM 3aKOHA HE3aBUCUMOIO HACJIEAOBAHWS IPU3HAKOB, MOJIEIb IS
JEMOHCTpPAlMK CIEIJICHHOTO HACIEIOBaHUA MPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKponpenapar: «J{po3zoduna.

IIpakTnueckass padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIBAHUS Y IPO30DUITBI».

IIpakTtuyeckas  padora  «M3ydueHue  pe3ylbTaTOB  JUTHOPUAHOTO
CKpEILIUBAHUA Y APO30(PUITBI».

Tema 13. 3aKkoHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HopMupoBaHWHM (PEHOTHIIA.
N3menunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJICCTBECHHAS U HACIICICTBCHHAS.

MopaudukaluoOHHasT W3MEHYUBOCTh. Ponb cpenbl B (opMHpOBaHUU
MOJIU(PHUKALIMOHHON M3MeHunBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psn u BapuanuoHHas kpuBas (B. HMoranncen). CoiicTBa Moau(pHUKalMmOHHON
M3MEHYMBOCTH.

I'enotunuueckas n3MeHYUBOCTh. CBONCTBA T€HOTUIINYECKON M3MEHUUBOCTH.
Bupl reHOTUITHYECKOM U3MEHUYUBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHas u3MeHYMBOCTH. Meio3 W TOJIOBOM MpoIEecC — OCHOBA
KOMOWHATUBHON N3MEHYNBOCTHU. P0OJIb KOMOMHATUBHON HU3MEHYNBOCTHU B CO3TaHUU
TEHETHYECKOro pa3Hoo0pasus B mpejieax 0JHOro BUIA.

MyranmoHHass W3MEHYMBOCTh. BHAbl MyTaluil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAaHHBbIE MyTauuu. SaepHeie U
HMTOIIa3MaTudeckue myranuu. CoMaTHUeCKUe U MOJ0Bble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanui. MyrareHsl W WX BJIUSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTA MYTAIMOHHOIO TPOIEcca. 3aKOH TOMOJIOTMYECKHUX PSJIOB B
HacneacTBeHHoM m3meHuuBoctu (H.M. BaBwiioB). BHesnepHas U3MEHUHMBOCTH U
HaCJICACTBEHHOCTb.

Onueenemuxa u SNUSEHOMUKA, POdb SNUSLEHEMUYECKUX @OaKmopos 6
HACIe008aAHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. Y. BaBunos.

Tabmumet u  cxembl: «Buasl u3mMeHuuBOoCcTH», «MoaudukanuoHHas
U3MEHUYHUBOCTHY, «KoMOuHaTHBHasA U3MEHYHUBOCTHY, «Meino3sy,
«OmnonoTBopeHuey, «I enernueckre 3a001eBaHusl YeIoBeKay, « BUIbl MyTaniuiy.



OOGopynoBaHue: XKUBble U TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTEHUH,
pucyHKH (poTorpaduu) >KMBOTHBIX C pa3JIMYHBIMU BUAAMH H3MEHUYUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapuanMOHHOTO psna U
BAPUALIMOHHOW KPUBOM».

IIpakTnueckass padora «Myramuun y gapo3oduiasl  (HA TOTOBBIX
MUKpONpenaparax).

Tema 14. I'eHeTuka 4esioBeKa

Kapuorun yenoBeka. MexayHapoJHas MporpaMma HCCIEIOBaHHS T€HOMa
4yelnoBeKa.  MeToapl  M3y4eHUsI TE€HETHMKH  YEJIOBEKAa: TIE€HEaJOrM4EeCKUH,
OJIM3HELOBBIH, IIUTONCHETUYECCKHH, MOMYJISIIIUOHHO-CTATUCTUYECKHM,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpemeHHOE ONpPENEIIEHNE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHUE, FT€HOTUIMUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T11P-ananu3a. HacneacTtBeHHbie 3a00ieBaHUs YellOBEeKa. [ eHHbIE 1 XpOMOCOMHBIE
0oje3HM 4yenoBeka. bone3Hu ¢ HACIENCTBEHHOW MPEapacroioKeHHOCTHIO.
3HaueHUE MEIUIIMHCKOW T'€HETUKH B MPEIOTBPAICHUH U JIEYEHUH T'€HETUYECKHUX
3a0oeBaHU 4YenoBeKa. MeOUMKO-TeHETHUECKOE KOHCYJIbTHpOoBaHUE. CTBOJIOBBIE
KJIETKU. [IOHSATHE «T€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIEIOBaHUN B
00JIaCTH pEeaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

I'enernueckne (akTOpsl TOBBIMICHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKA K
bU3NYECKOMY U XUMUYECKOMY 3arps3HEHUIO OKpYyXKarolmieh cpenbl. ['eHeTnueckast
IPEAPACTIONOKEHHOCTD YENOBEKA K MATOJIOTHUSIM.

JdemoHcTpanuu

Tabnuipl 1 cxembl: «Kapuotun udenoBeka», «MeTolibl U3yYEHUSI TEHETUKU
yenoBekay, «['eHeTnueckue 3a00IeBaHMsI YEIOBEKAY.

IIpakTHyeckas padora «COCTaBICHHUE U AHATIU3 POAOCIOBHOW.

Tema 15. Cenexkuusi Oprann3mMoB

JlomecTukanuss U CeNEeKUUA. 3apOXKICHUE CENEKIMU U JOMECTUKAIUU.
VYuenue H. UW. BaBuimoBa o IleHTpax mnOpoUCXOXACHUS U MHOTo00pa3us
KYJIbTYPHBIX pacTeHHil. Ponb cenekuuu B CO3JaHUM COPTOB PACTEHUN W TOPOL
#uBOTHbIX. CopT, MOpoaa, IMTaMM. 3aKOH T'OMOJIOTUYECKHX pPSAJIOB B
HacaenacTBeHHOM wm3MeHunmBoctu H. WM. BasmiaoBa, ero 3HadeHme A
CEJICKIIMOHHON PaboTHI.

Meroasl ceneKImoHHON paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIM U
VHIUBU1yaJIbHbBIN. DTarbl KOMOMHAIIMOHHON CCEJICKIIUH. HUcnwiTanne
OPOU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C IOMONIBIO OIICHKH
(deHoTHna mNOToMCcTBa U OTOOP MO TEHOTHUITY ¢ nmomoInbio ananuza JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOM  paOoThI.
PannanmoHHblii 1 XMMUYECKUN MyTareHe3 Kak MCTOYHHUK MYyTalud y KyJIbTYPHBIX



(¢opM opraHu3moB. lcnonp30BaHME T€HOMHOIO pPEJAKTUPOBAHHUA M METOOB
pexomOuHaHTHBIX JIHK 111 monyyeHust iCX0QHOro MaTepuana Jjis CeleKINH.

[Tonyuenue MOJINTIONTOB. Bnytpusunosas ruOpUIn3aLIMs.
bnu3zkopoacTBeHHOE — cKpelmiuMBaHue, WM uHOpuauHr.  HepoactBeHHOe
CKpellliBaHue, WU ayTOpuauHr. l'erepo3uc u ero mnpuuuHsl. lMcmnonb3oBaHue
rerepo3uca B cenekuuu. OtaaneHHas ruOpuausauus. [Ipeononenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKLMU PACTEHUN U )KUBOTHBIX. «3en1eHast
DesoIOYUA Y.

CoxpaHEeHHE U HW3y4YEHUE I'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHUN U
UX JUKAX  poAMYEd U1 CO3JaHUsl  HOBBIX COPTOB W THOPHUIOB
CEJIbCKOXO3SIMICTBEHHBIX  KYNbTYp. [I3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYECKUMU PecypCamul CebCKOXO3AUCMBEHHbIX U NPOMBICIIOBbIX IHCUBOMHBIX
6 Yenax YayuumeHus Cyuecmeyiouux u co30anus Ho8blx NOpoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEeHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHUL,
nepeoosvix uoell U NepcneKmusHbIX MexHoL02UlI.

JdemoHcTpanun

[Toptperst: H. W. BaBunos, Y. B. Muuypun, I'. 1. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuuel u cxembl: «LeHTpbI MPOUCXOKACHUS U MHOT000pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH NOMOJIOTMYECKUX PSAJOB B HACIEACTBEHHOM M3MEHUYMBOCTH,
«MeTonbl cenekiumny, «OTaaneHHas rudpuausanus», «MyTtareses».

JlaboparopHas padora «/3ydeHHe COPTOB KyJBTYPHBIX PACTEHUN U IOPOJ
JOMAITHUX >KUBOTHBIX.

JlaGoparopHuasi padora «3yueHre METOJ0B CEIEKIIUU PACTEHUI.

IIpakTHyeckas padora «lIpuBuUBKa paCTCHUIN».

IKekypeuss «OCHOBHBIE METOABI M JOCTHIKEHUS CEJIEKIMM PACTCHUA U
AKUBOTHBIX (Ha CEJIEKLIUOHHYIO CTaHLMUIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBII yYaCTOK, B TEIUIMYHOE XO34MCTBO, B J1aDOpATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

Tema 16. BuoTrexHo10rus ¥ CHHTETHYECKasi OMOI0T S

OOBbeKThI, UCHOJb3yeMble B OMOTEXHOJOTMM, — KIIETOYHBIE M TKaHEBbIC
KYJIbTYPBI, MUKpPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. Tpagunuonnas
OMOTEXHONOTUA:  XJIEOONEUYeHHEe, TMOJIYyYEeHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOJEnne. Mukpobuonornueckuii cunTe3. OOBEKTH MHKPOOMOJOTHYECKUX
texHosioruii. [IponsBoacTBo Genka, aMUHOKUCIIOT U BATAMHUHOB.

Co3nanue TEXHOJIOrMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIENBIO MOJTYYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEeUaroluecs B MpUpoie OMOCUHTETUYECKHUE ITYTH.



Knerounass unxkenepus. Meroapl KylbTypbl KIETOK M TKAHEW PACTEHUU U
#KUBOTHBIX. Kpuobanku. Comatnyeckas THOpUAM3aldg W COMATUYECKHUM
smOpuoreHe3. lcnonb3oBaHue rariougoB B celeKuUuu pacteHuil. [llonyuenue
MOHOKNIOHAbHBIX anmumei. Vcnonvzosanue MOHOKIOHANbHBIX U NOJIUKTIOHAIbHBIX
aumumen 6 Mmeouyuxe. VICKYCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKLHA
AUILIEKJIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOJ TpaHCIUIAHTAIUK SIIEpP KIETOK.
Texnonocuu  0300posieHus, KYIbMUBUposanus U MUKPOKAOHANLHO20
DA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pexkomonHanTtHbix JAHK. Cosdanue mpanceennvix opeanuzmos.
JIoCTM>KEHUsT UM NEPCHEKTHBbI  XPOMOCOMHOM W TE€HHOW  HWH)XEHEPHHU.
DKOJIOrMYECKHE U 3TUYECKUE MPOOIeMbl FT€HHONW MHKEHEPUH.

MeauuuHckue OuorexHonoruu. [loctrenomuas nugposas meguuuHa. [TLP-
JTUarHocTuka. MeTaOoJIOMHBI aHaldu3, TEHOLEHTPUUYECKUN aHalIu3 MpoTeoma
YEeJIOBEKa JJISI OLUEHKU COCTOSIHHSI €ro 3J0pOBbiA. CMOIb30BaHME CTBOJIOBBIX
KJIeTok. TaprerHas Tepanus paka. 3D-OmommkeHepuss g pa3pabOTKH
(yHIaMEHTAbHBIX OCHOB MEIUUMHCKHX TEXHOJIOIMH, CO3JaHUSl KOMIUIEKCHBIX
TKaHEH COYETaHHWEM TEXHOJOTMH TPEXMEPHOro OUONMpUHTHUHra U ckaddorauHra
JUISL PELLICHUS 33/1a4 [IEPCOHATU3UPOBAHHON MEIUIIMHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEIbI0 OOecreuyeHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oynureneit OPBU, ycTaHoBieHHE MOJEKYJISPHBIX MEXaHHU3MOB
dbyukunonuposanuss PHK-conepskaiyx BUpYyCOB, BBI3BIBAIOIIUX OCOOO OINACHBIE
3a00sieBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnuup! u cxemsl: «/cnonb30BaHHEe MUKPOOPTAaHU3MOB B MIPOMBIIIIIEHHOM
IPOU3BOACTBEY, «KileTouHas HHXKEHEpU», «I €HHAss HHKEHEPUS.

JlabopaTopHasi padota «/3yueHrue 00beKTOB OMOTEXHOIOTHUN.

IIpakTuyeckas padora «llomydeHnE MOJIOYHOKUCIBIX POAYKTOB.

IKeKypeusi  «bHOTEXHONOTHMA — Ba)KHEWIIAS IPOU3BOAUTENBHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUYECKOE IPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apoxkneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpPEACTABJICHHMI B
Omosiorum

OpomonmonHas Teopust Y. JlapBuna. Ilpeamocbuiku BO3HHKHOBEHUS
napBuHHA3Ma. JKU3Hb U Hay4yHas AearenbHocTh Y. J[apBuHa.

JIBrxyire cuibl 3BostolMy BUI0B 110 Y. JlapBuHy (BbICOKAsi HHTEHCUBHOCTb
pPa3MHOXKEHUSI OpPraHM3MOB, HAcCJEICTBEHHas M3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN M HCKYCCTBEHHBINA O0TOOD).



Odopmnenue cunternueckot teopun 3Bomouuu (CTD). HeltpanbHas
Teopuss HBomouuu. CoBpeMeHHas HBOJNIONMOHHAS  OWONOrus. 3HayeHue
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI MUpA.

JdemoHcTpanun

[Toptpersi: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 9. XK. Cent-Unep, XK.
Krosee, Y. apsun, C. C. YerBepukos, 1. 1. HImansraysen, Jx. Xonaein, /. K.
bernses.

Tabmuupl u cxembl: «Cucrema xuBoil mnpupoasl (o K. Jlunnuero)y,
«Jlectnunia xuBbIX cymecTB (mo Jlamapky)», «MexaHusm GHOpMHUPOBAHUS
npucnocoOsieHnii 'y pacteHud W kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapmipyra nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cymecTtBoBaHue», «llopoasl romyoOeit», «MHoroobpasue KyabTypHBIX (HopM
KanycTb», «I1opoJibl TOMAIIHUX KUBOTHBIX», «CXxema 00pa30BaHUsl HOBBIX BUJIOB
(mo Y. Hapsuny)», «Cxema COOTHOLIEHUS JABWXKYIIUX CHJI SBOJIIOLUNY,
«OCHOBHBIE TIOJIOKEHUS CHHTETUYECKOU TEOPUH IBOJTIOIIUN.

Tema 2. MUKPOIBOJIIONHSA U €€ Pe3yJbTAThI

[Tonynsinusa kak 3aeMeHTapHast eIuHUIA BOTIONUMU. COBpPEMEHHbBIE METO/IbI
OIICHKM T'€HETHMYECKOTO Pa3HOoOoOpa3us U CTPYKTYpbl momyssiiui. H3meHeHue
reHooHJa TOMYJSIMU KaK JJIEMEHTAPHOE DBOJIOIMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (ABUKYIIUE CHUIIbI) SBOMIONUU. MyTallMOHHBIN
npouecc. KomOuHatuBHas u3MeHUMBOCTh. Jlpeild reHoB — ciayyailiHbie
HEHAINpaBJICHHbIE M3MEHEHUs 4YacTOT aiened B monmymsauusx. O¢dekr
OoCcHoOBaTens. JIDgghexkm Oymovinounozo eopaviwka. CHudbCeHUe 2eHeMuUYecKo20
pasznoobpazus: npuuunsl u cieocmeus. Ilposenenue sagpghexma Opeiigha 2enog 6
bonvuwux u  manvix  nonyaayusax.  Mwurpammu.  V30mMmMs  MOMYJISIIAN:
reorpaduyeckas (mpocTpaHCTBEHHAs ), Onooruyeckas (penpoyKTUBHAS).

EcTecTBeHHBII 0TOOp — HampaBiglOmMi (Qakrtop 3BodoUUA. DOpPMBI
€CTECTBEHHOIro  0TOOpa:  JBIXKYUIMM, CTaOWIM3UPYIOMINM,  pa3pbIBaIOIIUAN
(nu3pynTuBHbIi). [lomoBoit orOop. BO3HMKHOBEHME W HBONIONUS COLMAIBLHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOneHHOCT,  OPraHW3MOB  KaK  Pe3yibTaT  MHUKPOIBOJIOIMHU.

Bo3nukHOBeHHe — mpucnocoOjeHud y  opraHuzMoB.  Apomopdosbl U
uanoanantanuu. [lpumepsl npucnocoOaeHuil y opraHu3MoB: MOPGOIOrHYECKHe,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToOBeJleHuYeckue.  OTHOCHUTENbHOCTh

IPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xpurepuum u crpykrypa. BumooOpasoBaHme Kak pe3yibTaT
MUKpO3BOJOIMU. M3omsauus — kimroueBod (aktop BupgooOpazoBanus. Ilytu u
croco0bl BHI000pa30BaHM: ajuionaTpuieckoe (reorpaduyueckoe),



CUMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIonU3au,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIECCOB.

MexaHu3Mbl GOpMHUPOBAHUS OMOTOTHYECKOT0 pa3HO00pa3Hsl.

Ponp  osBomtonmoHHoW Omosormu B pa3pabOTKe Hay4dHBIX  METOJIOB
COXpaHeHus1 6nopazHooOpasust. MUKPOIBOMIONMS M KOIBOIIOIHS MAPA3UTOB U UX
x03s51eB. MexaHu3Mbl POPMUPOBAHUS YCTOMUMBOCTA K AHTUOMOTHKAM M CHOCOOBI
O0pBLOBI C HEl.

JdemoHcTpanuun

[Hoptpertsi: C. C. YerBepukos, . Maiip.

Tabmunpl U cxeMmbl: «MyTalniMoHHasT W3MEHYUBOCTH», «llomymnsiiroHHast
CTPYKTYpa Buaa», «Cxema MposiBjeHusl 3akoHa Xapan—BaiinOepray», «/[Bmwkyiine
CWJIBI DBOJIIOIMMNY, «IKOJOTHUECKasT M3OJIALMS MO CeBaHCKON (opemny,
«l"eorpaduueckasi H30MS1UA  JUCTBEHHUIBI CHUOUPCKOM W  JIMCTBEHHHIIBI
naypckoit», «llomyasiiuoHHbIe BOJTHBI YUCIEHHOCTH XUIITHUKOB M XXEPTBY», «Cxema
NENCTBUSL ecTecTBEHHOro otoopay, «Dopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MHaycTpuanibHpId MenaHu3sM», «KuBble uckonaemsiey, «IlokpoBuTenbcTBEeHHAS
OKpacka AKUBOTHBIX», «[Ipengynpexnaronias OKpacka KUBOTHBIX»,
«Pusnonornueckue ananrauun», <«lIpucnocoOIeHHOCTh OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepun Buaa», «Buabl-nBoiiHukn», «CTpykTypa BUAa B
npupogae», «CrocoObl BugooOpazoBanus», «l'eorpaduyeckoe BHUI000pa3oBaHUE
TPEX BUJOB JAHJBIIIEH», «IJKOJIOTHYECKOE BUI000pa30BaHUE BHUJAOB CHHUID,
«[Tonuron el pacTenuity, «KamycTHo-peaeuHbiil THOpUI.

O6opynoBaHue: repOapruu pacTeHUM, KOJJIEKIIMH HACEKOMBIX, dydena NTUIl |
3Bepell ¢ mpUMepamMu pa3JIMUHbIX MPUCIOCOOJICHUH, Yydena NOTUI] U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUW OJM3KUX BHUIOB, 0O0pa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOAMH.

JlabopaTtopnas paGora «BbIsiBIeHHE W3MEHYMBOCTH Yy OcCOO€l OJHOro
BUJIAY.

JladbopaTopuas  padora  «lIpucnocobienuss  opraHusmMoOB U HX
OTHOCHUTENbHAS 1[E1E€CO00Pa3HOCTHY.

JlabopaTtopuas pabora «CpaBHeHHUE BHJIOB 1O MOP(OIOTHIECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOLHS U €€ pe3yJabTaThl

Meroasl  u3ydeHUsT Makpod3BOJOIUHU. [lameoHTONOrnYecKkrue  MeTObl
uzydeHnust osBomonuu. Ilepexogubie ¢opMbl U (QUIOTEHETUYECKHE  PSIIbI
OpraHU3MOB.

buoreorpaguueckue meronapl uzydeHus spoitouuu. CpaBHenue ¢Giaopbl U
dayHpl MaTepukoB U OCTpoOBOB. buoreorpaduueckue obmactu 3emuu. Bumsi-
SHJEMUKHU U PEIUKTHI.



OMOPHOIOTHYECKUE W CPABHUTEIBHO-MOP(OTOTUIECKHE METOIbI H3YUCHHS
BOMIIOIMHU. ['€HeTMYecKue MEXaHW3Mbl 3BOJIIOLMU OHTOIE€HE3a U MOSBICHUS
SBOJIOLIMOHHBIX ~ HOBIIECTB. |'OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHbI.
Pynumentapuble  opraHbl M aTaBU3Mbl.  MOJEKYJIIPHO-T€HETUYECKUE,
OMOXMMHUYECKHE ©  MaTeMaTH4YeCKMEe  METOABl  HM3YYCHHUS  DBOJIOIHM.
I'omonoruunsie reHbl. COBpEMEHHBIE METOMBI MOCTPOCHUS (HUIOTC€HETHYECKUX
JEPEBHEB.

XpOMOCOMHBIE MYTAIIMU U 3BOJIFOLIAS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (TpaBMia) 3BONIIONUA. [Ipunyun cmenvl GyHKyuil.
HeobOpatumocTps 3Bomtonu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
SBOJIOLIAH.

JdemMoHcTpanuu

[Toptpersi: K. M. bap, A. O. Koanesckuii, @. Mroiuep, 3. [ 'ekkensb.

Tabmuipl U cxeMbl: «DWIOreHETUUECKUN PSJl JIOMAaAN», «APXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Cterouedans»,  «Punnodpute»,  «CeMeHHBIE
nanopoTHUKW», «buoreorpaduyeckue 30HbI 3emin», «Jpeid KOHTHUHEHTOBY,
«Penukte», «HauyanpHble cTaaud 53MOPHOHAIBHOIO PAa3BUTUSL MO3BOHOUYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aAHAJOTMYHbIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Ophl YEIOBEKAa M IIMMIIaH3e», «l JaBHbIE
HaAIPABJICHUS 3BOJTIOLUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJIOLII.

OOGopynoBaHue: KOJIEKIUH, TepOapuu, MYJSDKH HCKOMAEeMbIX OCTATKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUA HACEKOMBIX.

Tema 4. IIpouncxoxaenue U pa3BuTHE :KU3HU Ha 3emJie

Hayuynbie rumore3sl NpOUCXOXKACHUS KU3HU Ha 3emie. AOUOreHe3 u
naHcrnepmus. J[oHaydHbIe TPEACTABICHUS O 3aPOXKIACHUU KU3HU (KPEallMOHU3M).
['mnoTte3a MOCTOSHHOTO CaMO3apOXKIEHUS )KU3HU U €€ ONPOBEpKeHUE onbiTamu .
Penn, JI. Cnannanmanm, JI. ITactepa. [IponcxoxaeHne >KM3HA U aCTPOOHOIOTHSL.

OcHOBHBIE JTaIlbl HEOpPraHUYEeCKOH DBOJIIOLIUH. ITimanerapHas
(reosoruueckasi) HSBOJIOIMSA. XHUMHUYECKas dBOJOLMSI. AOHOre€HHBIN CHHTE3
opraHuyeckux BeniecTB M3 Heopranumdeckux. OmbiT C. Mwmmepa u I'. HOpu.
OOpazoBanue mnoiauMepoB u3 MoHoMepoB. KoanepBatHass rumoresa A. .
Omnapuna, runore3a nepBuyHoro 0ynpona Jlx. XomnaeitHa, reHeTUYECKasi TUIIOTE3a
I'. Ménnepa. Pubozumsl (T. Yek) u runoresa «mupa PHK» V. Tl'unGepra.
dopMupoBaHue MEMOpPaH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ucropust 3emuin u MeToApl €€ u3yuyeHus. Vckomaemple OpraHUYecKue
octarku. Il'eoxpoHonoruss u ee¢ Meroabl. OTHocHUTenbHAass W aOCOMIOTHAs
reoxXpoHoorus. I'eoxpoHomoruyeckas mKana: 30Hbl, 3pbl, HEPUObI, STOXU.



HauvanbHbie sTanel opranndeckor sBomrouuu. [losgBieHne u 3BOIOLUA
MEPBLIX KJIETOK. DJBOJIOIMUS MeTaboiu3Ma. BO3ZHUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUICHKU KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [TpokaproTsl U 3yKapUOTHI.

[Tpoucxoxnenne 3ykapuoT (CUMOUOTeHe3). IBOIIOIMOHHOE TIPOUCXOXKICHNE
BUpYCOB. [Iponcxox/eHME€ MHOrOKJIETOUYHBIX OPraHM3MOB. BO3HUKHOBEHHE
OCHOBHBIX IPyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE Tallbl BOJIONMH BBICIIUX pacTeHuid. OCHOBHBIE apomMopdo3bl
pacrenuid. Bpixom pacrenud Ha cymy. llosiBieHue CHOpOBBIX pacTeHUU U
3aBoeBaHne UMM cymu. CemeHHble pacTeHus. [IponcxXokIeHue [BETKOBBIX
pacTEHUM.

OcCHOBHBIE 9Tallbl BOJIONUHN KUBOTHOrO Mupa. OcHOBHBIE apomMopdo3bl
KHUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpaoOBbIE KUBOTHBIE. JKM3HL B BOJAE. DBOJIOIHUSA TO3BOHOYHBIX.
[Ipoucxoxnaenne ambubuii u pentuiauit. [IpoucxoxnaeHne MIIEKONMUTAIOMUX U
ntull. [lpunnun xiaroueBoro apomopdosa. OcBoeHHe OECMO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMHU CYIIIH.

PazButne xu3HM Ha 3emie MO ’paM W IEPHOJAM: aApXEW, MPOTEPO30H,
najeo3ou, Me3030HM, KailHo3oi. OOmas  xapakTepucTHKa Kiumara |
reoJIOTHYECKHUX TMporeccoB. [losBieHHE M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCIOBUS U BIUSHUE HAa Ta30BbI COCTaB aTMOC(EPHI.

MaccoBbie BbIMUPAHUSI — SKOJIOTMYECKUE KPU3UCHI mpouuioro. [IpuunHbl u
CJIENCTBUS MAacCOBbIX BbIMHUpaHHil. COBPEMEHHBIN SKOJOTMUECKUU KPHU3HC, E€ro
ocobennoctu. [Ipobiema coxpanenus OnopasHo0Opas3ust Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHudeckoro mupa. [IpuHIUNBI KIaccuukamuu
opranu3moB. OCHOBHbBIE CUCTEMATUUYECKHE TPYIIIBI OPraHU3MOB.

JdemoHcTpanuun

[Toptpetsr: ®@. Penu, JI. Cnautannanu, JI. [lacrep, . 1. Meunukos, A. .
Omnapum, [x. Xonueitn, I'. Mennep, C. Mumnep, I'. FOpu.

Ta6nuipl u cxembl: «Cxema onbita @. Penuy, «Cxema onbita JI. [TacTepa mo
U3YYEHUIO CaMO3apoXxAeHus Xu3zHm», «Cxema ombita C. Mumiepa, I'. HOpwuy,
«JTanpl  HEOPraHWYECKOW  HBOMIOLMK»,  «['€oXpoHOJIOrMYecKas  LIKaJIay,
«HayvanpHble ATanbl OpraHUYECKO ABOJIONUNY, «Cxema o0pa3oBaHUs DYKaApUOT
nyreM cuMmOuoreresa», «Cucrema XUBOM mnpuponb», «CTpoeHHEe BUpPYCay,
«Apomopdossl  pactenuit», «PuHHOGUTE», «OIHOKIETOUYHBIE BOJOPOCIH,
«MHoOroknerounsie Bogopocian», «Mxwm», «llanmoporHukm», «l 0JI0OCEMEHHBIE
pacteHusa», «Opranbl IBETKOBBIX pacTeHUil», «CxeMa pa3BUTUS KUBOTHOTO
mMupay, «Apomopdo3bl KHUBOTHBIXY», «lIpocreifmue», «KUIIEYHOMOTOCTHBIEY,
«I1nockue YEpBUY, «YHJIeHUCTOHOTHEY, «PBI10BI», «3eMHOBOIHBICY,



«IIpecmbikaromuecsay, «lItuupry, «Miekonutaromme», «Pa3BuThe XuU3HU B
apXxenckou spey, «Pa3BUTHE )KU3HU B MPOTEPO3OMCKOI 3pey, «Pa3BuTHe KU3HU B
MAJIC030UCKOUN 3pe», «Pa3zBUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaitHO301CKOM 3pe», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTr0 MUPay.

OO6opynoBanue: TepOapuyd PACTCHHH PA3IUYHBIX OTIEIOB, KOJUICKIIMH
HAaCEKOMBIX, BJIAKHBIE MPENAPaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUU
UTJIOKOKHUX, CKEJIEThl TIO3BOHOYHBIX JKMBOTHBIX, 4Yydena NTHUI] U 3BEpEN,
KOJUIEKIIUA OKAMEHEIJIOCTEN, MOJIE3HBIX MCKOMAEMbIX, MYJBSIKUA OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHaa  sa0oparopHasi padora «MoaenupoBaHUWE — ONBITOB
Mumiepa—tOpu 1o u3y4eHuro abMOTeHHOI0 CUHTE3a OPraHUYEeCKUX COCIMHEHU B
NepPBUYHON aTMOchepe.

JlabopaTtopHas pabora «/3ydyeHHe M ONHCAaHHE HMCKOMAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l/3yueHrne OCOOCHHOCTEM CTPOCHUS PACTCHUIM
pPa3HBIX OTMIECJIOBY.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTENM CTPOCHHS MTO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenue yejoBeka — aHTPOINOTeHe3

Paznesnel 1 3anaun anTponosiorun. MeToasl aHTPOIOJIOT U H.

CraHOBIIEHME TPEICTABICHUN O TMPOUCXOXKICHUM 4YEIOBEKa. Penurmnosnbie
B0O33peHUsl. COBPEMEHHbBIE HAYYHBIE TEOPHH.

CxopncTBo yenoBeka ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMHU:  CPaBHUTENIBHO-
Mopdomornyaeckue, AMOPHUOJIOTHYECKHUE, (bU3M0II0r0-0MOXUMUYECKUE,
noBeneHYecKue. OTIMYMS YEI0BEKa OT KUBOTHBIX. [IPAMOXO0XKIECHUE U KOMIUIEKC
CBSI3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CHUTHAJIbHOMN
CHCTEMBI.

JIBrxymue cuibl ((pakTophl) aHTpONoOreHe3a: OMOIOrHYECKUE, COLIMAIbHBIE.
CootHolieHne OMOTOTHYECKUX U COITUATBHBIX (PaKTOPOB B AHTPOIIOTEHE3E.

OcHOBHBIE CTaguu aHTpororeHe3a. PaHHue uernoBeKoOOpa3HbIE 00€3bsHBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHIBI — OOIITHE TIPEIKN YeTOBEKOOOPa3HBIX 00€3bsH U
J0/IC. ABCTPAJIONUTEKH — JIBYHOTHE MPEJIKHU JItoJeid. YelmoBeKk ymenbli, nepBbie
V3TOTOBJICHUS OpYIUHN Tpyaa. YenoBek NpsMOXOISIIMN U MEPBBIA BBIXOJ JIFOACH
3a mpenensl  Adpuku. YemoBek reimenpOeprckuii  —  oO0mMA  MIPEIOK
HEAHJIEPTAIBCKOIO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YenoBeK HeaHIAepTAIbCKHUI
KaKk BHJI JIIOJICM XOJOJHOTO KiumaTta. YelmoBeK pa3yMHBbI COBPEMEHHOI'O THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpenenamu Adpuku.
[TaneoreneTrka v nMajeoreHOMUKA.



DBOJIIOIMSA COBPEMEHHOI0 4ejoBeKa. EcTecTBEHHbI OTOOp B MOMYNISLUAX
yenoBeka. MyTalmoHHbIN Tiporiece v nonuMopdusm. [lomynsiiiuoHHBIE BOJHBI,
napeid reHoB, murpanus U «3(pQexkT ocHoBaTeNs» B MOIMYJISIUSAX COBPEMEHHOIO
YEJIOBEKa.

UYenoseueckue pacel. IloHstue o pace. boisbimme pacel: eBporneougHas
(eBpasmiickasi),  aBCTpajo-HErpougHasi  (9KBaTOpuajibHas),  MOHTOJOUIHAs
(a3uarcko-amMepuKaHcKkas). BpemMs u myTH pacceiieHHsl 4YelioOBeKa IO IIJIaHETe.
EnunctBo  dyenoBeueckux pac. HaydHas  HeCOCTOSTENBHOCTh  pacu3Mma.
[IpucnocoOeHHOCTh 4YeNoBEeKa K pPa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusnue reorpaduueckoir cpenpl U Apeiia reHOB Ha Mopdoioruro  H
(U3HOIOTUIO YeTOBEeKa.

MexauciuIuinHapHble  MeToAsl B (u3uyeckol  (OMOJIOTHYECKOi)
AQHTPOMOJIOTMHU.  DBOJIOIIMOHHAS ~ QHTPOMOJOTHSI W MaJ€OAHTPOMOJIOTHUS
YeJIOBEYECKUX NOMyJsiiuii. buoconuanbHble UCCIEAOBaHUS MPUPOAbI YEJIOBEKA.
NccnenoBanrie KOIBOIIONNUHA OMOJIOTMYECKOTO U COIUANIBHOTO B YEJIOBEKE.

JdemoHcTpanun

[Toprpersr: Y. dapsun, JI. Jluku, 4. 1. Porunckui, M. M. I'epacumos.

Tabnuipl U cxembl: «MeToabl aHTPOMOIOTUNY, «I 0JTOBHON MO3T YeI0BEKa,
«YenoBekooOpa3Hubie 00€3bsiHbI», «CKENeT YeIOoBEKa M CKeNeT IIHMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbIY, «JIBHKYIIME CUIIBI aHTPOIIOT€HE3A», «DBOIOLUOHHOE
IpPEBO  4YENOBEKa», <«ABcTpanonuTek», «YenoBek  ymensii», «YenoBek
NpSAMOXOIAIININY, «/leHncoBckuit uenoBek» «Heannepranbiipiy, «KpoMaHbOHIBD,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEI0BEKay, «Packl yenoBekay.

OO6opynoBaHHe: MYJSDKHM — OKaMEHEIIOCTEeH, MPEIMETOB  MaTepHualbHOMN
KyJIbTypbl ~TpPEIKOB 4YelIOBEKa, penpoaykuuu (pororpaduu) KapTHH C
MU(OTOTHUECKUMH UM OHOJISUCKUMM CIOK€TaMHM TMPOUCXOXKACHUS YeIOBEKa,
doTorpadumn HaX0IOK UCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yepena 4YeJIoBE€Ka M Uepena IIMMIIAH3€, MOJIeNIb KHCTH 4YeJIOBE€Ka U KUCTH
HIMMITaH3€, MOJEIN TOPCa MPEIKOB YEIIOBEKA.

Jlabopatopnas pabGora «/3ydyeHne OCOOEHHOCTEH CTpOEHUsI CKeleTa
YEJIOBEKA, CBSA3AHHBIX C MPAMOXOKICHUEM).

IIpakTuyeckas padora «3ydeHue 3K0JIOrMYECKUX aJalTalNil YETOBEKay.

Tema 6. DJxojorusi — Hayka 0 B3aUMOOTHOLIEHUSIX OPraHU3MOB U
HAOPraHNU3MEHHBbIX CUCTEM C OKPY:Kalolleil cpenoi

3apoxkneHue u pa3Butue dkojorud B Tpynax A. ['ym6onpara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykaueBa. Pazgensl u 3amauun
sKkoJ0oruu. CBsI3b IKOJIOTUHU C IPYTUMHU HAYKAMH.



Mertonbl 3konoruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B 3KOJOTHU:
OpUpOAHbIE UM JlabopaTopHble. MoJenupoBaHWEe B HKOJIOTMU. MOHHUTOPHHT
OKpY’Karolen cpeibl: TOKaIbHBIN, pETHOHATBHBIN U TJI00aTIbHBIM.

3HaueHUE DOKOJIOTMYECKMX 3HAHMM Uil  YeNOBEKa. JKOJIOTMYECKOE
MHUPOBO33pPEHUE KaK OCHOBa CBSI3€M uenoBedyecTBa ¢ npuponoi. dopmupoBaHue
AKOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTMYECKON IPAMOTHOCTH HACEJICHHS.

JdemoHcTpanuu

[Toptpetsr: A. I'ymbomsar, K. ®@. Pynase, H. A. CeBeprios, D. ['ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabmumel m cxeMbl: «Pa3genbl skomoruuy, «MeToasl dKoJorum», «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEH CpesibI».

JlabopaTopHas padora «3yuyeHue METO0B JKOJIOTHYECKUX
UCCIIEIOBAHUI.

Tema /. Opranusmbl 1 cpeaa 0OOMTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH ux nerictBus. Knaccudukarms
AKOJIOTUYECKUX (PAaKTOPOB: abMoTHYECKUEe, OMOTUYECKUE, aHTponoreHHbie. OO0rmiue
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

AbGuotnueckue ¢daktopel. CBeT Kak dKojormdeckwii Qakrtop. JlelicTBue
pPa3HbIX YYaCTKOB COJIHEYHOIO CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHHI M JKMBOTHBIX [0 OTHOIIEHUIO K cBeTy. CHUrHajibHasi poJib CBETA.
doTonepruoan3M.

Temneparypa kak nskonoruueckuid (akrop. JleiicTBue TemiepaTypbl Ha
opraHu3Mbl. [IoMKWIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. JBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skomormyeckuit dakrop. I[IpucmocobneHus pacTeHuii K
TOJIIeP’)KaHUI0 BOAHOTO OanaHca. Kiaccudukamusi pacTeHUN MO OTHOIICHHIO K
Bojie. [IpucnocoOnaeHus )KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs,
IyOMHHAsT ~ TOATOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3NKO-XUMUYECKHE
OCOOCHHOCTH cpejl oOuTaHusi opraHu3moB. I[IpucnocoOneHusi OpraHu3MoB K
KU3HU B Pa3HbIX Cpelax.

buonornueckne putMmbl. BHemHue W BHyTpeHHUE PUTMBI. CyTOYHBIE H
roJu4Hble PUTMBL. [IpUCIIOCOONIEHHOCTh OPraHW3MOB K CE30HHBIM HM3MEHEHUSM
YCIOBHM KU3HMU.

Kuznennsie Qopmbl opranuzMoB. [lonsiTue 0 JKU3HEHHON (Qopme.
XKuznennsie GopMbl pACTEHUI: IepEeBbs, KYCTAPHUKHU, KYCTAPHUYKH, MHOT'OJIETHUE



TpaBbl, OJIHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI >KUBOTHBIX: THAPOOHOHTHI,
re0OHOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa KU3HH.

buornueckue  QaxTopsl. Bunsl  6uotHueckux B3aMMOJICHCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOKO03 U ero ¢opmsl. [lapasutusm, koomnepamus,
MYTyallu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxyieOHNYecTBO). Herpoduueckue
B3auUMoJIeicTBHUsl  (TomHM4ueckue,  Qopudeckue, ¢adbpuueckue). 3HAYCHUE
OMOTHYECKUX B3aMMOJACHCTBUN Il CYIIECTBOBAaHUS OPraHU3MOB B Cpele
oboutanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemMoHcTpanuu

Tabmuupl U cxeMbl: «IQKonorudyeckue (akTopel», «CBETOBOH CHEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «TErIoKpoBHbIE
KUBOTHBIE», «XOJIOJIHOKPOBHBIE 3>KUBOTHbIEY», «DHU3MONOTMYECKUE adanTaluu
KUBOTHBIX», «Cpembl OOWTaHWS OpPraHU3MOBY», «DBHONIOTHYECKHE PUTMBDY,
«Kusnennoie  Qopmbl  pacreHuity, «KuzHeHHble  (DOPMBI  JKHBOTHBIXY,
«IKOCHCTEMA IIHPOKOJIUCTBEHHOTO JEca», « IKOCUCTEMA XBOMHOrO Jecay, «Llemnu
nuTaHusy, «XumnaudectBoy, «llapasutuzmy», «KoukypeHmus», «CuMOnuos3y,
«KommeHcanuzmy.

OOGopynoBanue: repOapuM pacTEHUU M KUBOTHBIX, MPHUCIOCOOJIICHHBIX K
BJIUSHUIO PA3JIUYHBIX OKOJOTUYECKHX (haKTOpPOB, TepOapuu CBETOIIOOUBBIX,
TEHENOOMBBIX U TEHEBBIHOCIIMBBIX PACTEHU, CBETOJIIOOUBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHUs, repOapuu U KOJUIEKIUHU TEIUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUW, dyuena NTHIl U 3Bepel, repdapuu
pacTeHuil, OTHOCSIIMXCA K TUrpoduraM, Kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIM, KOJJICKIINHN KUBOTHBIX, OOUTAIONINX B PAa3HBIX Cpeax,
repOapu M KOJUIEKIMU PpACTEHUAd W IKUBOTHBIX, OOJAJaloUUMX 4YepTamu
NPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHMSIM YCIOBUW >KU3HM, TepOoapuu u
KOJUIEKIIMM PACTEHM M >KMBOTHBIX PA3JIMYHBIX YKU3HEHHBIX (HOPM, KOJUIEKIIUU
KUBOTHBIX, YYACTBYIOIIHNX B PA3IMYHBIX OMOTHUECKUX B3aUMOJICUCTBUSAX.

JlabopaTopunasi paGora «BbIsiBIieHUE MNPUCTIOCOOJIECHUNA OPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTtopnass pabota «BbisgBiICHHE MPUCTOCOOJCHUI OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhI».

JlabopaTopHassi paGora «AHATOMHYECKHE OCOOCHHOCTHM pACTCHUU U3
Pa3HBIX MECT OOUTAHHS Y.

Tema 8. Dxoy10rUs1 BUAOB U MOMYJISIIUAI

DOKOJIOTUYECKHE  XapaKTePUCTUKH  TOMYJIALHH. [Momymsiiust KakK
Oouosnornyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, PU3NYECKUX OapbepoB U
0COOEHHOCTEN OMOJI0ruu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPbI
nomyisiuuid. OCHOBHBIE MTOKA3aTeNy MOMYJIALNHA: YACIEHHOCTh, IJIOTHOCTD,



BO3pACTHasi M TIOJNOBasg CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPAILIHSL.

DKONOru4eckasl CTpykrypa nomyssinuu. OIeHKa YHUCIEHHOCTH TOIYJISLHH.
JIlnHaMHKa MOMYJISUUA U €€ peryisuusa. buoTudyeckuil moTeHuuana MOMYJISIUU.
MopenrpoBanue JMHaMUKH HonyJsiiuy. KpuBble pocTa YUCIEHHOCTH MOIMYISLIHH.
Kpusble BbDKMBaHUA. Perynsmusi 4MCIEHHOCTH TMOMYJSIIUN: pOib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJIOTHYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKojormyeckoi Humie Buaa. Mecrooburanne. MHOroMepHas
Mozenb skonorndeckon Humm Jlx.M. XaruumHcona. Pasmepsl skosormueckon
Huiy. [loTeHnuanbHas U peaan3oBaHHas! HUIIU.

Bun kak cucrema mnonynsinuil. Apeansl BUIAOB. BUIbI M MX KU3HEHHBIE
CTpaTeruu. DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJAEHUS W MUrpaluid >KUBOTHBIX. buonoruueckue
WHBA3WU YYKEPOIHBIX BUIOB.

JdemoHcTpanun

[Toprper: Ix. . XaTynuHCOH.

Tabmumbel M cXeMbl: «ODKOJOTMUYECKHUE XaPAKTEPUCTUKHU  TOMYJISIIUI,
«IIpocTpaHCTBEHHass  CTpyKTypa  mHomyasiuuun», «Bo3pacTHble  NHpaMHIbI
nonynaiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmamMmny, «Moaens skomorndeckon Humu . M. XaruuHconay.

O6opynoBanue: repOapuu pacTeHU, KOJUIEKIIUN KUBOTHBIX.

JlabopaTtopHass padora «lIpucmocoOieHuss ceMsSH  pacTeHHH K
PacCEICHUIO».

Tema 9. DkoJiorug coo01IeCTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexay
OopraHu3Mamu B OHOIIEHO3E.

DxocucrteMa Kak oTkpbiTasg cucrema (A. k. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpraHu3MOB B HKOCHCTEME: MPOJIYIEHTbI, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u ceru. AOuorHueckue OJOKU
skocucteM. [TouBbI U Wbl B 3KocHcTeMax. KpyroBopoT BEIIECTB U MTOTOK HEPTUU
B OKOCUCTEME.

OcHOBHBIE  TIOKa3aTelM JKOCHUCTEMBI. buomacca ©  HPOAYKUHS.
DKOJOTUYECKHUE TUPaMUJIbl YHCENl, OMOMACCHI U DHEPTHH.

Junamuka sxocucmem. Kamacmpodhuueckue nepecmpotiku. Daykmyayuu.
HanpapnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKilecCuu. llepBuuHbIE U
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPONOr€HHbIC BO3JICHCTBUA Ha
cykueccuu. Knumakcrnoe cooOuectBo. bruopaznoo0Opasue u nmoiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[IpupogHbie 3KOCUCTEMBL. JKOCUCmEMbL 03€D U peK. DKocucmembl Mopeti U
oxeano8. IKocucmemvl MYHOP, 1eCos8, cmenetl, nyCmbitb.

AHTpPOINIOTEHHBIE JKOCUCTEMBI. ATrpodKOcUcTeMa. ArponeHo3. Pasmuuwns
MEXIy aHTPONOT€HHBIMU U MTPUPOIHBIMUA SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [ opojckas
dbraopa u dayna. CuHaHTponuzaiusi ropojcko ¢ayHbel. buonmoruueckoe u
XO035TUCTBEHHOE 3HAYEHUE arpodKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
sKkocucteMax. Ponb xackaonoeo s¢hgexma u 6udos-30ugpuxamopos (Kirouesvix
6U008) 6 yHKkyuonuposanuu sxocucmem. IlepeHOC PHEPTrUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAMHU. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIUAA U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIIOI'€HHBIX BO3/ICHCTBUM.

Mexanuszmul 8030eticmeus 302pA3HEHUN  PA3HbIX munoe Ha
CcyOOp2aHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM VPOBHSX,
OCHOBbI ~ DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€lCMBUsL.
MeToa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanuu
[Toptper: A. JIxk. Tencnu.
Tabmuusr u cxembl:  «CTpykTypa  OuoueHo3a»,  «IKOCHUCTEMaA

HIMPOKOJIUCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOro jecay, «DyHKIMOHATbHbIE
IPYIIbl OPraHU3MOB B 3KOcUcTeMe», «KpyroBopoT BEIIECTB B JKOCUCTEMEY,
«enu nutanus (macTOUIIHAS, NETPUTHASN)», «IKOJIOTHUECKass MUPaMHJIa YUCET»,
«QKoNoruvecKas nupaMuga OuoMacchl», «IKOJIOTHYECKas MUPAMUIA SHEPTUN,
«O06pazoBanue O6omotay, «llepBuunas cykueccus», «BoccTaHoBieHue jieca mocie
noxkapa», «J9KOCHCTeEMa 03epa», «ArpoueHos3», «KpyroBopoT BelIECTB M NOTOK
SHEPruu B arpoueHo3ey, «lIpumepsr ypOoskocucTem».

O6opynoBanue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Yydena ITHIL U
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUMN, aKBAPUYM KaK MOJIEIb
KOCHUCTEMBI.

IIpakTuueckas padora «3yueHue u onucaHue ypoo3KOCUCTEMBIY.

JlabopaTtopnass pabora «/3ydyeHne pasHOOOpa3usi MENKUX TOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

IKeKypeusi «IDKCKYpCHsl B TUIIUYHBIA OUOreoreHo3 (B 1yOpaBy, OEpe3HsK,
eIbHUK, Ha CYXOJO0JbHBIA WIIN MTOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKypcusi «IKCKYpCHs B arpo3KOCUCTEMY (Ha MOJI€ WIH B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. Buocdepa — riaod6aabHas Ikocucrema

buocdepa — obmiennanerapHas o0ono4yka 3emiid, re CyIIeCTBYET WU
CyIlleCTBOBaJa XU3Hb. PazBuTue npencravieHuit o 6uocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocdeps! u e coctas. XKupoe
BEIECTBO Onoc(epsl U ero QyHKIMH.

3aKOHOMEpPHOCTH cyliecTBOBaHusl Ouocdepbl. OcodeHHOoCTH Onocdepsl Kak
ri00aIbHOM 3K0cUCTeMBbI. JMHamMudeckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOTreOXMMHYECKUE IUKIIBI (yriiepoaa, a3ora). PUTMHYHOCTE sBIICHUN
B Ouocdepe.

3oHanbHOCTh OuWocdepsl. [lonstue o Ouome. OCHOBHBIE OHOMBI CYIIIU:
TYHJIpa, XBOMHBIE Jleca, CMEIIaHHbIE U IMIMPOKOIUCTBEHHBIE JIeca, CTEIH, CAaBaHHBI,
MyCTHIHU, TPOIMYECKUE JIECA, BRICOKOTOphs. KilMMar, pacTUTENbHBINA U )KUBOTHBIM
MUp OMOMOB CYIIIH.

Crpykrypa U QyHKIIMS )KUBBIX CUCTEM, OIICHKA UX PECYpPCHOTO MOTEHIANa 1
ounocdepHbIX QyHKIUH.

JdemMoHcTpanuu

[Toptpersr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxembl: «l'eochepsr 3emnny, «KpyroBopoTr azora B MpUpPOIE»,
«KpyroBopor yriepoga B mpupoae», «KpyroBopoT KHCIOpolia B MPUPOIELH,
«Kpyrosopor Boasl B mpupoae», «OcHOBHble OMOMBI cymmn», «Kinmarnueckue
nosica 3emnm», «Tynapay», «Taiira», «Cmemannbiii jecy», «IIIMpOKOIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTbiHay, « Tponudeckuit gecy.

OO6opynoBanue: repOapum pacTeHUN Pa3HbIX OMOMOB, KOJUICKITUHN YKHBOTHBIX.

Tema 11. YestoBek U OKpy:Ka0Inas cpeaa

DKOJIOTUYECKHE KPUBUCHI W UX TpUYMHBL. BosznelicTBue uyenoBeka Ha
ouochepy. 3arpssHeHre BO3AYyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. MI3MeHeHue KiiuMara.

AHTpPOIIOTEHHOE BO3JICICTBUE HA PACTUTENBbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENBHOTO U KMBOTHOTO Mupa. OCHOBHBIE MNPUHIUIBI OXPAHBI MPUPOJIBIL.
Kpacubie xkHuru. Oco0o oxpansemble mnpupoansie Tteppuropun (OOIIT).
Boranndeckue casibl U 300JI0rHYECKUE TTAPKHU.

OCHOBHBIE TPHUHIUIBI YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA M IMPHUPOBI.
PamonanpbHOE  MPUPONONOSB30BAaHUE W COXpaHEHHWE  OMOJIOTUYECKOro
pazHooOpasmust 3emin. OOmmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX ASKOJOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTI'0 KPU3KCa U €ro BEPOSTHBIC TTOCIIC/ICTBUS.

Pa3BuTe METOJOB MOHUTOPHMHIAa PAa3BUTHS OIMACHBIX TEXHOIEHHBIX
nporeccoB. Cucmemmuvie ucciedosanus nepexooa K pecypcocbepezcaroujeti u
KOHKYPEeHmMOCNnocoOHol aHepeemuke. buonoeuueckoe pasnoobpasue u 6Ouopecypcul.
Hayuonanvuvlie ungopmayuonnvie cucmemsl, obecneuusaroujue 00Cmyn K
ungopmayuu no cocmoaHuo OmoenbHbIX 8U008 U dKocucmem. OCHOBbI



9Kopeadbunumayuu Kocucmem U Ccnocobos 6opvbOLL ¢  OUONOBPEHCOECHUAMU.
Pexoncmpykyus mopckux u HazemHvix 9KOCUCTEM.

JdemoHcTpanuu

Tabmuuet u cxembl:  «3arps3HeHHe  atMocepbl»,  «3arps3HeHue
ruapocdepb», «3arpsizHeHne TouBb», «[lapHukoBBIA 3ddekT», «Ocobo
OXpaHseMbIE PUPOTHBIC TEPPUTOPUNY», «MOJCIH YIIPaBIIEMOTO MUPAY.
O6GopynoBanue: (ororpaduu OXpaHSEMbIX PACTCHUN U KUBOTHBIX KpacHoi
kHuru Poccuiickont @enepannu, KpacHol KHATH peruoHa.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaer TpeOOBaHUA K pE3ylbTaTaM OCBOCHHS
OoOy4YarolmMUMHUCs MPOrpaMM cpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
METaInpeAMETHbIE U ITPEIMETHBIE.

B cTpykType AMUHOCTHBIX Pe3yJbTaTOB OCBOCHUS MPOrPAMMBI 110 OMOJIOTHH
BBIJIEJIEHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYaIOIIMMUCS POCCUICKON
TpaXTaHCKOW UIEHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOIIPENEICHUI0, Haauuyue Mmomueayuy K OOy4EeHUIO  OMOJIOIHH,
yenenanpaenennoe paszeumue BHYTPEHHUX YOEKIEHUH JMYHOCTH HAa OCHOBE
KJITIOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAUIMA Pa3BUTHA OMOJIOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOLUXCS PYKOBOACTBOBATHCS B CBOEH
JESITEIbHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJOrMYecKoro  0oOpa3oOBaHUs, Haluyue  NPA8OCO3HAHUS  SKOJIOTMYECKOU
KYJIbTYpPbl, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH )KMU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH JJOCTUTAIOTCS
B €IUMHCTBE Y4E€OHOM M BOCHUTATEIbHOM MAEATEIbHOCTH B COOTBETCTBUU C
TPaJIUIUOHHBIMH POCCUICKUMU COLMOKYIBTYPHBIMU, HCTOPUIECKUMHU U TyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMHU, TPUHATHIMH B OOIIECTBE MpaBWJIAMU U HOpMaMH
IOBEJICHUS! U CIOCOOCTBYIOT IpolleccaM CaMOIIO3HAHMS, CaMOBOCHMTaHUS U
caMOpa3BUTHUS, pPa3BUTUS BHYTPEHHEH MO3ULUU JIMYHOCTH, MNATPUOTU3MA U
YBKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TpyAa M CTaplIeMy MOKOJIECHHUIO,
B3aMMHOTO YBaXXCHHsI, OEpEXKHOrO0 OTHOIICHUS K KyJIbTypHOMY HACIEAHIO U
TpaJULUsIM MHOTOHAIlMOHAIbHOIO Hapona Poccuiickoit ®enepauuu, npupoje u
OKPY’KAIOIIEH Cpeie.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS yueOHoro mpenMera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYarOIIMXCsl PYKOBOACTBOBATHCS
c(OpMUPOBAHHON BHYTpPEHHEN MO3MLIMENH JIMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTALIMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHMH, COOTBETCTBYIOLIMX
TPaIUIIUOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIECTBA, PACHIMPEHUE KXU3HEHHOTO
OTBITa W ONBITA JISATEIHHOCTH B TMPOIECCE pealu3allid OCHOBHBIX HaIPaBIICHUN
BOCIIUTATENIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaIaHCKOro BOCHIUTAHUS:

c(OpMUPOBAHHOCTH IPAKJAHCKOM MO3UIIMK 00YYarOMIerocst Kak akTUBHOTO U
OTBETCTBEHHOT' 0 YJIeHA POCCUUCKOT0 OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, YyBa)KE€HHE
3aKOHA U MPaBOIOPSJIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITENIbHOCTH TPH CO3[aHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX M IO3HABATEIbHBIX 3aJ/1ay, BBHINOJIHEHUU
OMOJOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTMPEAENSITh COOCTBEHHYIO TO3UIMI0 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €¢;

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOAEH C pa3HbIMU YOSXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTAMU U
COLIMAJIbHBIM TOJI0)KEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMIOJHEHUS
y4eOHBIX, TO3HABAaTEIbHBIX M HCCIEAOBATENBCKUX 3a7ady, YBaXUTEIBHOTO
OTHOLIEHUS K MHEHHIO OIIOHEHTOB NPH OOCYKIEHUM CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOT0 COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM AESITEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hOpMHPOBAHHOCTh POCCHUICKOMN IPaXKIaHCKON U EHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HApoOJy, YyBCTBA OTBETCTBEHHOCTH IEpE.l
Pomunoil, ropmoct 3a cBOM Kpal, CBOXO PoauHy, CBOW A3BIK M KYJIBTYpY,
IPOLIJIOE ¥ HACTOSIIIEE MHOTOHALIMOHAIBHOT O Hapoa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEAHIO M MAMSTHUKAM IPUPOJIBI,
nocTikeHussM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUUCKHX YUYCHBIX B CTAHOBJICHUE U
pa3BuTHEe OWOJOrMH, MOHUMAHUS 3HA4YeHHs OHMOJIOTMHM B TMO3HAHUM 3aKOHOB
IPUPO/IbI, B )KU3HH YEIOBEKA U COBPEMEHHOI'0 O0IIECTBA;

ujaeliHas yOeXJICHHOCTh, TOTOBHOCTh K CIy)K€HHIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HAPOa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHUE JIMYHOI'O BKJIa/1a B MOCTPOCHUE YCTOMUHUBOIO OyAyIIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEISAM, CO3[JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS IIEHHOCTEW CEMEHHOM KU3HU B COOTBETCTBUU C
TpaauuusMu HaponoB Poccuu;

4) 3¢TETHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHWE K MHpPY, BKJIIOYas ICTETHKY ObITa, Hay4HOrO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/AQ, OOIIECTBEHHBIX OTHOIIECHUH;

NOHUMAaHHUE SMOLMOHAIBHOTO BO3IEUCTBUS KMBOU MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXCHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMJICHUE
MIPOSIBIIATH Ka4eCTBA TBOPUYECKON JTMIHOCTH;

5) ¢u3nYecKoro BOCHUTAHHUS, (OPMHUPOBAHHS KYJbTYPbI 3I0POBbSI H
IMOLUMOHAJBLHOIO (JIAroOnoJIyYusi:

NOHMMaHUE W peanu3anus 370pOBOro u Oe3omacHOro oOpasa >KH3HU
(3mopoBOo€  mUTaHUE, COOJIIOJICHUE TUTMEHUYECKUX MpaBUJI U HOPM,
COQTAaHCHPOBAHHBIM PEKUM 3aHATHH W OTAbIXa, pEryispHas (u3ndecKas
aKTUBHOCTb), OEpPEXKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

MOHMMaHUE I[EHHOCTH TIPaBWJI HHIWBUAYaJIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEJCHUS B CUTYAIUSIX, YTPOKAIOIINX 3[I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHME MOCJIEACTBUN W HENPUATUS BPEAHBIX MPUBBIYEK (YHOTpEOICHHUS
AJIKOT OJIsI, HAPKOTHUKOB, KYPEHUS);

6) TPyZA0BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYHdy, OCO3HAHWE IIEHHOCTH MAaCTEepCTBa, TPYIO0JII00UE;
FOTOBHOCTh K AKTUBHOW AEATEIbHOCTU TEXHOJOTMYECKOU U COLMAIbHOU
HATIPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATh M CAMOCTOSTEIHHO

BBITIOJTHATD TaKyHO EATEILHOCTD;

WHTEpEC K pasInyHbIM cepaM MpoPeCCHOHATBHON ACITEIHHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oynymield mnpodeccu U peaTn30BHIBAThH
COOCTBEHHBIE )KM3HECHHBIE TJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHHWIO M C€aMOOOpa3OBaHUIO Ha
NPOTSKEHUHU BCEU KU3HU,

7) 3K0JIOrM4€eCKOro BOCITUTAHMSA:

AKOJIOTHYECKH IIeJIECO00pa3HOe OTHOIICHUE K MPHUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHHSI;

MOBBIIIICHWE YPOBHSA OKOJOTUYECKON KyJNbTYphl: TMPUOOPETEHHE OIbITa
IUTAHUPOBAHUS TIIOCTYNIKOB W OIICHKM WX BO3MOXKHBIX TOCIEACTBUN IS
OKpYXalollen Cpeibl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa JKOJIOTHYECKUX MpoOJeM W MyTel uxX
pElICHMS;

CIIOCOOHOCTh HWCIIOJI30BaTh TMPUOOpETaeMble MPU HM3YYCHHH OWOJOTUU
3HAHMSI W YMEHUS TMPU PEHICHUH TPOOJeM, CBS3aHHBIX C pallMOHAIBHBIM
IPUPOOIONIb30BaHUEM  (COONIOZICHHE  TpaBWJI — TOBEACHUS B MPUPOJE,
HANIPABJICHHBIX HA COXPAaHEHHE pPABHOBECHS B DKOCHUCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, Onochephl);

AKTMBHOE HEMPHUATHE JEHCTBUM, TMPUHOCIIIMX Bpel  OKpYXKaromen
NPUPOAHON Cpefie, YMEHHE MPOrHO3UPOBATH HEOJIArONMPHUATHBIE IKOJOTHYECKUE
MOCJICJICTBUS MPEANPUHUMAESMbBIX JCHUCTBUI U MPEIOTBPAIATD UX;



HAJIMYKE PA3BUTOIO 3KOJOIMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYIbTYpHI,
OTbITa JeATEeNbHOCTH HKOJIOTHYECKOM HAIpPaBJIEHHOCTH, YMEHHUS
PYKOBOZACTBOBATbCA MMM B IO3HABaTEJIbHON, KOMMYHHMKaTUBHOW M COLIMAJIbHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM JEATENBHOCTH 3KOJIOIMYECKOM
HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS

c(hOpMHPOBAHHOCTh MMPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKd M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JUaliore
KYJIBTYp, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE SI3bIKOBOM M UYWUTATENbCKOW KYJIBTYPbl KaK CpEACTBa
B3aUMOJICHCTBHS MEX]Y JIFOIbMU U TIO3HAHUS MUPA;

NOHMMaHue creuupuky OHOJIOrMM Kak HayKH, OCO3HaHUS €¢ pOiau B
(OopMUpPOBAaHNU PALMOHATIBHOIO HAYYHOI'O MBIIUICHUS, CO3JaHUM I[E€JIOCTHOIO
NpPEICTaBICHUs 00 OKpYXKarolleM MHpE Kak O €QUHCTBE MPUPOJIbI, YEIOBEKa U
oOlIecTBa, B MO3HAHMM MNPUPOJHBIX 3aKOHOMEPHOCTEW MW peuieHuu MpodieM
COXpPaHEHUs IPUPOITHOTO PABHOBECHS;

yOeX/ICHHOCTh B 3HAYUMOCTH OMOJIOTMH JJiI COBPEMEHHOW LMBUIM3ALUU:
oOecrieyeHuss HOBOIO YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3/IaHUE NEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pElaThb PECypCHble  MNPOOJIEMbl  Pa3BUTHA
YeJI0BEYECTBa, IOUCKA MyTEeH BBIXOJA U3 IJI00AIBbHBIX HKOJIOTHYECKUX MPOOJIEM U
obecrieueHusi  Iepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PaLMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PEeCypcoB M (OPMHUPOBAHHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUH OHOJIOTMUECKMX 3HAHUW B ILENAX
HOBBIIICHUST O0IIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, KakK
COCTaBHOM YacTH (PYHKIMOHAJIBHONW I'PaMOTHOCTH OOydyaromuxcs, GpopMupyemon
IpU U3yYEHUU OUOJIOTUH;

NOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIHOCOOHOCTH WCIIOJIb30BaTh IIOJy4yaeMble 3HAHUS I aHalIu3a u
OOBSICHEHHS SIBICHUU OKPYKAIOUIEro MUPA U MPOUCXOASAIIMX B HEM HW3MEHEHUH,
yMEHHE JielaTb OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB H
UMEIOIINXCS JAHHBIX C LEJbIO MOJIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJb30BAaTh OMOJIOIMYECKHE 3HAHUS VIS
pelieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaIMSIX;

OCO3HAHME LIEHHOCTU HAy4YHOH JEATEIbHOCTH, N'OTOBHOCTH OCYILIECTBISATH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO ACSITEIbHOCTh MHAUBUIYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUIO, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUI MO OHOJIOrMM B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMH.



METANPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHs ydueOHOro mnpemmera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe MJis1 (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPaKarolue
IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEHUPUKY METOJOB TMO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUsl, SBICHHUE, MPOIIECC,
CUCTeMa, Hay4YHBIN (haKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccle/oBaHue,  HaONIOJEHWEe, U3MEpPEHUE,  DKCICPUMEHT U Ipyrue);
yHUBEpCaJIbHbIe ydeOHble JeHCTBUS (IMO3HABaTelbHbIE, KOMMYHHUKAaTHBHBIE,

pEryJIATUBHEIE), o0ecIeuynBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPAaMOTHOCTH W  COIMAIBHOM KOMIIETEHIIMH OOYyYaIoOIUXCs; CIMOCOOHOCTH
o0yJaronuxcs UCTIONH30BaTh OCBOCHHBIC MEXTUCIIUTUTHHAPHEIE,

MHUPOBO33PEHUYECKME 3HAHMSI M  YHUBEpCaJbHble Yy4yeOHble JCHCTBUS B
ITO3HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynpraTe wu3yueHuss OWMONOTMM Ha YpPOBHE CpEAHEro  OOIIEero
oOpa3zoBaHuss y oOywaromierocss OyAyT cQOpMHUpPOBaHbBl IO3HABATEIbHBIE
yHUBEpCAJIbHbIEC YUeOHbIE AEHCTBUS, KOMMYHUKATUBHbIE YHUBEPCAIbHbBIE yUeOHbIE
JIENUCTBUSA, PErYyISITUBHbIE YHHUBEpPCAIbHBbIC Y4YeOHbIE JEHCTBUSA, COBMECTHAs
JeSITENbHOCTb.

MertanpeaMeTHbIe pe3ylbTaThl OCBOEHHS TMPOTpamMMbl CPEIHEro oOIIero
00pa30BaHUs JIOJKHBI OTPaXaTh:

Osaanenue YHHUBEPCAJbHBIMU yueOHbIMH MO3HABATEIbHBIMH
AeCTBUAMMU:

1) 6a3oBbIe JIOTHYECKHE TeHCTBUSA:

CaMOCTOSATENILHO  (OPMYJIMPOBATh W aAKTyaJIU3UpOBATh  MpoOJiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIOIH30BaTh TMPH OCBOCHWU 3HAHUM NPHUEMBI JIOTHYECKOT'O MBIIUICHUS
(aHasM3a, CUHTE3a, CpaBHEHUS, KilacCupuKaIuy, 0000IIeH s ), PAaCKPbIBATh CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH TTOHSTUSIMH);

OTNpEeNEeNATh LENH JACSITeIBHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPHUH HX
JTOCTHYKCHHS, COOTHOCUTD PE3YyIbTaThl ACATEIHHOCTH C MMOCTABICHHBIMH LIEJISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA SISl OOBsICHEHUsT (DAKTOB U SIBICHUMN
YKABOU IIPUPOJIBIL;

CTPOUTH JIOTMYECKHE pPaCCyXKIeHUs (MHIYKTUBHBIC, JIETYKTUBHBIC, II0
aHAJIOTWM), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS] B paccMaTpUBaEMBbIX
SABIICHUSX, (DOPMYITHPOBATH BHIBOJBI U 3AKIIOUCHUS;

OPUMEHSITh  CXEMHO-MOJENbHBIE  CpelcTBa ISt MpeICTaBIICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOILIECHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TaKkK€  TMPOTHUBOPEYMH  Pa3HOTO  POJa,  BBIABICHHBIX B Pa3IMYHBIX
WH(GOPMAITMOHHBIX UCTOYHUKAX

pa3pabarpiBaTh IUIaH pPEIICHUS] MPOOJEMbl C YYETOM aHajiu3a HUMEIOLIUXCS
MaTepHUAIIbHBIX U HEMAaTepUaATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B I TEINHHOCTD, OIIEHUBATH COOTBETCTBUE PE3YIIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCTICACTBUN JACATEIBHOCTH;

KOOPJMHUPOBATh M  BBIMOJHATH pabOTy B  YCJIOBHUSIX  peajbHOrO,
BUPTYaTHLHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIe0BaTeIbCKHE e CTBHUS:

BJIA/ICTh HABBIKAMH Y4EOHO-UCCIEA0BATEIbCKON U MTPOECKTHOM JESITEIIbHOCTH,
HaBBIKAMHU  pa3pemieHus MpoOJieM, CIHOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOSTEITILHOMY ITOUCKY METOIOB PEIIeHUs MTPAKTUIECKHUX 3a]1a4, IPUMCHECHHIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BHUIBI JCSITEIBHOCTH IO TOJIYYEHHUIO HOBOTO
3HAHWSI, €r0 WHTEPIpPETAlHH, NPEeoOpa30BaHUI0O M TPUMEHEHUIO B YUEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3/IaHUN YUEOHBIX U COIMATBHBIX TIPOEKTOB;

(dbopMHUpOBATh HAYYHBIH THUI MBIILJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHCH,
KITFOUEBBIMU TTOHITUSIMU U METOJIaMH;

cTaBUTh W (HOpMyIUpOBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
JEATENBHOCTH W KU3HCHHBIX CUTYAIIHSX;

BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajadvy,
BBIIBUTATh THUIIOTE3y €¢ PEIIeHHUs, HaXOAUTh AapTyMEHTHI IJis JOKa3aTelnbhCTBA
CBOUX YTBEPKJICHHM, 3a71aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aQHAIM3UPOBATh TIOJNYYCHHBIC B XOJE PCIICHHWS 3aJadyd  Pe3yibTaThl,
KPUTHUYECKH OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIGHKY HOBBIM CHUTYallMsIM, OIICHHBATh TNPUOOPETCHHBIN OIBIT;,

OCYIIIECTBIIATH 1EICHAIIPABICHHBIN MOUCK NIEPEHOCA CPEJCTB U CIIOCOO0B
NEeNCcTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh NIEPEHOCUTD 3HAHUS B TIO3HABATEIHHYIO U MPAKTUYECKYIO 00JIaCTH
KUZHENEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JaCTEH;

BBIJIBUTATh HOBBIC HJICH, MPEIJiaraTh OPUTHHAIBHBIC TOIXOMBI M PEIICHMUS,
CTaBUTH MPOOJIEMBI U 33]1a4H, JOMTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pa6oTa ¢c uHpopMannei:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX MH(OpMAIUKU (TEKCTe yueOHOTO
nocoOusi, HAyYHO-TIONMYJAPHON JUTEparype, OHOJOTMYECKUX CJIOBApAX W
CIpPaBOYHHKAX, KOMIILIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHETE), aHAIM3UPOBATH



UH(OPMALIMIO PA3JIMYHBIX BUAOB U (DOPM MpPEACTABICHHS, KDUTUUECKU OLICHUBATh
€€ JIOCTOBEPHOCTh U HENPOTUBOPEUYHBOCTb;

(opMyIMpOBaTh 3aMpOChl U NPUMEHATH PA3NTUYHBIE METOJbI MPU MOUCKE U
orbope Ouonornueckor mHMOpMaLMK, HEOOXOIUMOM JIJIsi BHITTOJHEHUS Y4EOHBIX
3ajady;

npuodpeTaTh ONBIT HCHOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYPYy aKTUBHOT'O MCIIOJIb30BAHUS PAa3IMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMYy  HIpeaCTaBICHUS
Ounonornueckoi HHPpopMauu (Cxemsbl, TpaduKu, JUarpammbl, TaOIUIBI, PUCYHKU
" Ipyroe);

UCMOJIb30BaTh HAy4yHBbIH #A3BIK B KauyecTBE CpEACTBA HpuU padoTe cC
Ouonornyeckor wHPOpMAIMEH: TNPUMEHATh XUMUYECKHE, (U3HUECKUE W
MaTE€MaTUYECKUE 3HAKU U CHUMBOJBI, (QopMylibl, abOpeBUaTypy, HOMEHKIATYpy,
UCIIONIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HATJISTHOCTH;

BJaJeTh  HABBIKAMU  pAClO3HAaBaHUS W 3alUTHl  HMH(OpPMAIUH,
UH(pOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBJ1aieHUe YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMHM AelCTBUSIMM:

1) obueHme:

OCYULIECTBJISATH KOMMYHUKAILIMH BO BCEX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJAEHHUS OTHOCHUTEIBHO BBIINOJIHEHMS MpesiaraeMon
3a/1a4d, YYUTBIBATh MHTEPECHl U COIJACOBAHHOCTH MO3MIMN JPYTrUX YYACTHUKOB
Jyanora Wi JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOILECHUS, TOHMMATh 3HAYEHUE
COLIMAbHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CUTYyaluH,
YMETb CMATYaTh KOH(MIUKTHI U BECTU TIEPErOBOPHI;

BJAJETh PA3JIUYHBIMU CIIOCOOaMH OOLIEHUS U B3aUMOJEHUCTBUS, MOHUMATh
HaAMEPEHUS IPYTuX JI0JEH, MPOSIBIATh YBAKUTEIbHOE OTHOUIEHUE K COOECETHUKY
U B KOppEKTHOU hopme GOopMyITHpOBaTh CBOM BO3PAKEHUS;

Pa3BEpHYTO M JIOTMYHO H3JIaraTh CBOK TOUYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAS 1eATeJIbHOCTh:

NOHMMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHON M HWHIUBUAYaJIbHOU
paboThI IPH pEIIEHUN OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBBIX ()OPM B3aMMOCHCTBHS IPU PEHICHUN YUeOHOU 3a1auH;

BBIOMpaTh TEMAaTUKY W METOJbl COBMECTHBIX ICHCTBHMA C Y4ETOM OOIIMX
MHTEPECOB U BOBMOYKHOCTEMN Ka)/10r0 YWIeHA KOJIJIEKTHBA;



OpPUHUMATh LEJIW COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJUHUPOBATH JEUCTBUS MO €€ JOCTHMKEHHUIO: COCTAaBJATh IUIAaH JCHCTBUH,
pacnpenensiTe pojid C y4E€TOM MHEHHMI YYaCTHUKOB, OOCYXIaThb pEe3yJbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJaJa M KaXKJOrN0 YYaCTHUKAa KOMaHIbl B
o0l pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE MPOEKTHI, OLIEHMBAaTh HJAEU C TMO3UIMH HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IUYHBIX
CUTYaIMSIX, TPOSABIIATh TBOPUECTBO U BOOOpAXKEHUE, ObITH NMHUIIUATHBHBIM.

OByageHne YyHUBEPCAJIbHBIMYU PEryJsITUBHBIMH 1eICTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIEHUS NPOOJIEeM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIIUAX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUN ILEJIEBbIE U CMBICIOBBIE
YCTaHOBKU B CBOMX JIEMCTBHUSAX U IOCTYIKax IO OTHOIIEHUIO K JKUBOH MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOLIUX;

CaMOCTOSITENILHO OCYILECTBIISATh MO3HABATEIBHYIO NIESATEbHOCTh, BBISIBISATH
npoOJIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4d B 00pa30BaTEIbHOMN
NEATENbHOCTH U KU3HEHHBIX CUTYalLNAX;

CaMOCTOSATEJIbHO ~ COCTABJISITh IUJIAH pEIIeHHs MNpoOJeMbl C  y4E€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEHN M MPEIMOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYaIIMSIM;

pacuIMpATh paMKH y4e€OHOro MmpeaMeTa Ha OCHOBE JIMYHBIX HPENNOYTEeHHIH;

JieJIaTh OCO3HAHHBIMA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHue;

OLIEHUBATh PUOOPETCHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW JPYAULMU B
pa3HbBIX O0JIACTAX 3HAHWM, IOCTOSHHO IIOBBINIATh CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJa/J€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENbHBIX IPOLIECCOB, HX PE3YJbTATOB U
OCHOBaHUi, UCTOIB30BaTh MPHUEMBI PeIIEKCHH AJsl OIEHKH CUTYyallud, BBHIOOpa
BEPHOTO PELICHUS;

YMETb OLIEHUBaTh PHUCKM W CBOEBPEMEHHO IPUHUMATh PEHICHUs IO HX
CHI)KEHMUIO;



NPUHUMATh MOTHBBI M apryMEHThl JPYrUX TMpH aHaIW3€ pe3yIbTaToB
NEeSTENbHOCTH;

3) npuHsTHE CeOsI M APYTrUX:

NPUHUMATH ce0sl, MOHUMAasi CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JPYruX MpH aHaJIW3€ pe3yJIbTaToB
NEeSTENbHOCTH;

NPU3HABATh CBOEC MIPABO U MPABO JIPYTUX HA OLUIMOKU;

pa3BUBATh CIIOCOOHOCTH MIOHUMATh MUP C MO3UIIMH IPYTOr0 YEITOBEKa.

INPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS COAEpKaHUS Y4YEOHOro mpeamera
«buonorus» Ha yriyONeHHOM YpPOBHE OpHEHTHPOBAHBI Ha OOecleyeHue
npoguiabHOro  o0yueHuss  oOydarouuxcss — Oumosiorud. OHU  BKIJIIOYAIOT:
cnenupuyeckue sl OMOJIOTMH HaAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBHIA 11O
OCBOEHUIO, UHTEPIIPETALNU U MPEeOOpPa30BAHUIO0 3HAHUM, BUJIBI JESITEIBLHOCTH MO
MOJIYYEHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3JUYHBIX YUEOHBIX, a TAKXKE B
peaybHBbIX XU3HEHHBIX CUTyalusXx. [IpeameTHbie pe3ysiabTaThl MPEACTABICHBI 11O
rojiaM U3y4eHusl.

[IpeamerHbie pe3ynbTaThl OCBOCHUs ydeOHOro mnpeamera «buonorus» B 10
KJlacce JOMKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCTe€ UM pOJM OHOJOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
MO3HAHUM  3aKOHOB  NPUPOJLI U  PEIICHHH MNpoOJIeM  palrdOHAIbHOIO
IPUPOJIONOJIH30BAHMS, O BKJIaJe POCCUMCKUX U 3apyOEKHBIX YUCHBIX B Pa3BUTHE
OHOJIOTHH,

BIQJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAraline OUOJIOrHYECKUE TEPMUHBI U TIOHSATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboiau3M, TOMEOCTa3, CaMOpEryislus, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT W Pa3BUTHUE), OMOJOTMYECKHE TEOPUU
(xnerounas Teopust T. llIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHasi T€OpHst
HacneactBeHHoct T. Moprana), yuenus (H. WM. BaBwioBa — o0 1meHTpax
MHOrooOpasusi M  TPOUCXOXKICHHUSI  KYJbTYPHBIX  PAcTeHHM),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TMEPBOTO MOKOJEHHUS, PACIIEIJICHUS, YHUCTOThI TaMeT,
He3aBUCUMOro HacienoBaHusi [. MeHuensa, TOMOJOTMYECKUX PSAOB B
HAaCJIEICTBCHHOU U3MEHUYMBOCTH H. . Baswuiosa), MPUHLIUIIBI
(KOMILIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaMU HAyYHOT'O TO3HAHMS, HCIOIb3yEeMBIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAHHUE, WU3MEpPEHUE,
HAOJIFOICHAE, SKCTICPUMEHT);



YMEHHE BBIIETATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM UHCIE
6axtepuii, TpuOOB, paCTEHUH, )KUBOTHBIX U YEIOBEKa, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pACTEHUM, >KUBOTHBIX, 4YEJIOBEKa, IPOLECCOB KUIHEACATEIbHOCTH,
NPOTEKAIOUINX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKAa, OMOJOTHUYECKHUX
poLEecCOB: 0OMEHa BellecTB (MeTabonu3M), MPeBpaIleHUsT SHEPTrun, OpoxKeHus,
aBTOTPO(HOTO U TeTepOTPOPHOro TUMOB MUTAHUSA, (DOTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMEeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  UHAUBUAYAIBHOIO  PAa3BUTHUS  OpraHusMa  (OHTOIE€HE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, UICKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABJIMBATh B3aMMOCBS3M MEXIYy OpPraHOMIAaMHU KJIETKH U HUX
(YHKIUSIMH, CTPOEHHUEM KIJIETOK pa3HbIX TKaHEH M MX QYHKIUSAMH, MEXKIY
OpraHaMd W CHCTEeMaMH OpPraHOB Y pAacTEHHUH, >KMBOTHBIX M 4YEJIOBEKa MU UX
(GYHKIUSIMH, MEXKIYy CHCTEMaMH OpPraHoB M UX (YHKIUSAMHU, MEXIY 3TarnaMu
oOMeHa BeIleCTB, dTalaMy KJIETOYHOTO IIUKJIA U KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
dTanaMy SMOPUOHAIBHOTO Pa3BUTHS, T€HOTUIIOM W (EHOTHIIOM, (DEHOTHUIIOM U
dbakTOopaMu cpesibl OOUTaHUS,

YMEHHE BBISIBIATH OTIMYHUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHMii, )KUBOTHBIX U YEIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIUME AapryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJHUKY JUISI TOKA3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTeMaTUYECKUX TPy,

YMEHHE peliaTh ONOJIOrHYeCKUe 3a/1a4M, BhISABIATh IPUUYUHHO-CIIECACTBEHHbBIE
CBSI3M MEXKAY UCCIIETyEeMbIMU OMOJIOIMYECKUMHU MTPOLIECCAaMU U SIBICHUSMH, JeNIaTh
BBIBO/IbI I TIPOTHO3bI HA OCHOBAHUU IMOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOJHATH JTA0OpATOPHBIE M MPAKTHYECKHE pPAaOOTHI, COOIIOAAThH
npaBuiIa Mpu padoTe ¢ y4eOHBIM U 1a00PATOPHBIM 00OPYI0BAHKUEM;

YMEHUE BBIJBUTATh THUIOTE3bl, MPOBEPATH UX SKCIEPHUMEHTAIbHBIMU
cpeactBamu, GOpMYIHpYS Leldb HCCIENOBaHMSA, AHAIM3UPOBATH MOTYyYCHHBIE
pe3yJbTaThl U JeNaTh BbIBOJBL;

YMEHHE YyYacTBOBAaTh B Y4e€OHO-HCCIIEIOBATENbCKON paboTe Mo OuoJIoruw,
DKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTABIATH  MOJIYYEHHbIE  pe3ylbTaThl Ha  YUYEHHYECKHUX

KOH(EpEeHITHX;
YMEHHUE OIICHUBATh OJTUYECKHE AaCIEKThI COBPEMEHHBIX HCCIICIOBAHUNA B
objacth  OWONOTMKM M MEAWIMHBI  (KJIOHMPOBAHWE,  HCKYCCTBCHHOC

OIUIOJOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMa W CO3[IaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oymymied mpodeccuoHaAITbHON
NEeSATeTbHOCTU B 00JIacTH OMOJIOTUM, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUU,
CEJIbCKOT0 XO034MCTBa, MUILEBOM MPOMBIIIIEHHOCTH, YTIyOJIsaTh MO3HAaBAaTEebHbBIN
WHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccur u
POJOJKEHUE OHMOJIOTHYECKOTO 00pa3oBaHMs B  OpraHHU3aIUsAX  CPETHETO
po¢eCCHOHATLHOTO U BBICIIETO 00pa30BaHUSI.

[IpenMeTHble pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buomorus» B 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECTE€ M PO OHOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpa, B TO3HAHUM 3aKOHOB MPHUPOJBI W PEHICHUU DKOJIOTHMYECKHX
npo0yieM dYeloBeUeCTBa, a TaKkKe B PEHICHWH BOMPOCOB PAIMOHAIBHOTO
IPUPOJIONOJIB30BAHUS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIICHUSI K TIPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX U 3apyOEkKHBIX YUCHBIX-OHOJIOrOB B
pa3BUTHE OMOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMOM OMONOTMYECKHX 3HAaHMM, KOTOpas BKIIIOYAET
OMpeNeNieHUs] M TIOHMMAaHHUE CYIIHOCTH OCHOBOIOJATraroluX OHUOJIOrHYeCKUX
TEPMUHOB M TMOHATHHA (BHI, JKOcucTeMa, Ouocdepa), OMOIOTMYECKHUE TEOPHUH
(aBomtounonHas teopus Y. JlapBuHa, cUHTETHYECKas TEOPHS IBOJIIOIUU), YUCHUS
(A. H. CeBepuoBa — 0 nyTsX U HampasieHusx 3Bomtounu, B.M. BepHaackoro — o
ouocdepe), 3akonbl (reHeruueckoro paBHoBecusi J[x. Xapnu u B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
AKOJIOTHYECKON MHUpaMHIbl PHEPruu), TrumoTe3bl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHUE  BJQJIETh  OCHOBHBIMHM  METOJIaMM  HAy4YHOr0  IIO3HAHWS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX UCCIICIOBAHUSIX )KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaOIIOJIeHHe, SKCIEPUMEHT), CIocOO0aMu BBISIBICHHUS U
OLICHKH aHTPOIOI'€HHBIX U3MEHEHUH B MPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHbIC MPU3HAKU: BHJOB, OHOTCOLIEHO30B,
AKOCUCTEM M OMocdepbl, CTaOMIM3UPYIOIIETO, IBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT O otOopa, AJUTONATPUYECKOT0 u CUMIIATPUUECKOTO
BUI000PA30BaHUs, BIMSHUS JBIKYIIUX CHJI SBOJIIOIMN HA TeHO(POH/ TOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOMTaHusl, YepeIOBaHUSI HANpaBICHUN
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHUU B IKOCUCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBS3M MEXIY MPOLECCAMU 3BOJIOINH,
JBIDKYIIUMH CHJIaMH aHTPONOreHe3a, KOMIIOHEHTaMHU Pa3JIMYHBIX 3KOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBJISATH  OTJIMYUTENBHBIE  MPU3HAKKW  KUBBIX  CHCTEM,
IIPUCIIOCOOJICHHOCTh BHJIOB K Cpejie 00OMTaHUs, aOMOTHUECKUX U OMOTHYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aWMOCBSI3€i  OpraHM3MOB B  COOOIIECTBax,
AHTPOIIOIE€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JIJISl I0Ka3aTeNIbCTBA POJICTBA OPTraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPElbl OOWTaHUS, CIMHCTBA
YEIIOBEUECKUX pac, HEOOXOMUMOCTH COXPAaHCHHs MHOToOOpa3usi BHUAOB U
AKOCHCTEM KaK yCIIOBHS COCYIIECTBOBAHHMSI TIPUPOJIBI M UETIOBEYCCTBA;

yMEHHE peliaTb OMOJIOTUYECKUE 3aa4U, BBISIBISTh IPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXKTY UCCIIETYEMbIMU OMOJIOTUYECKUMH TIPOIIECCAMU U SIBICHUSMHU, JIeNIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINONHATh JIA0OPATOPHBIE M MpakTU4YecKue padoThl, COOIIOAThH
npaBWIa Mpu padoTe ¢ y4eOHBIM 1 Ta00paTOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCIEPUMEHTATHHBIMU
cpencTtBamu, GOPMYIUPYS IIeNIb HUCCIICIOBAaHUS, AaHAIM3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U JENaTh BHIBOJIBI,

yMEHHE Y4YacCTBOBaTh B Y4E€OHO-HCCIIEIOBATEIHCKON PabOTe MO OMOJIOTHH,
AKOJIOTUU W MEIUIIMHE, MMPOBOAMMON Ha 0a3e NMIKOJBHBIX HAYYHBIX OOIIECTB, U
NyOJMYHO  TPEJCTaBIATH  IOJYYCHHBIC  PE3yJbTaThl HAa  YYCHHYECKHX
KOH(pepeHITHX;

yYMEHHUE OIEHWBATH THIIOTE3bl M TEOPUHU O MPOUCXOKICHUM KU3HH, YETTOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, TOCIEACTBUAX M CIIOCO0ax TpeIOTBpAIICHHS
rJ100aIbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccuoHaIbHON
JIESTENHbHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTHH, TPUPOIONIOIH30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETCPUHAPUH, CEIbCKOTO XO3SMCTBA, TMHINEBOU
IIPOMBIIICHHOCTH, YTAyOJsATh TO3HABATEIbHBI WHTEPEC, HAINpaBJICHHBIA Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  MpOodeccCuu U MPOJOJDKEHUE
OMOJIOrMYecKoro 00pa3oBaHusl B OPraHU3AIMIX CPEAHEr0 MPOdECCHOHATBHOIO H
BBICIIIEr0 00pa30BaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne ni/m Konrpoabusie | IIpakTHyeckue
MpOrpaMMblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI pecypes:
1 buosnorus kak Hayka
2 JKuBbIe cHCTEMBI M UX U3yUCHHE
3 Buonorus kietku 0.5
4 XuUMHUECKasi OpraHu3alus KIeTKU 10
5 Crpoenue 1 PyHKITUU KIETKH 8
6 OOMeEH BeIecTB U IPEBPAIICHIE SHEPTUH B 9 1 1
KIICTKE
7 HaCJ'Ie,I[CTBeHI-‘IaH uHpOpMaIus U 9 1 05
peanuzaiys e¢ B KIETKe
8 JKW3HEHHBIN UK KJIETKH 6 1
9 Crpoenue u pyHKIIMY OPTaHU3MOB 17 1 1.5
10 Pa3mHOXeHME 1 pa3BUTHE OPraHU3MOB 8 1.5
11 I'eHeTHKa — HayKa O HACJICICTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHUBOCTHU 6 1
14 I'enetuka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHoOTHS ¥ CHHTETUYECKAs OUOJIOTHS 4
17 PezepBHOE Bpems 1




OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 12
11 KJIACC
KonauvecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uu¢poBbie
Ne n/mn P Konrpoabnbie | IlpakTnyeckue (nup )
NporpaMmbl Bcero o0pa3oBaTeJibHbIE
padoThbI padoTbI
pecypchbl
1 3apokeHNe U pa3BUTHE IBOJTIOLUOHHBIX 4
MpeiCTaBICHUI B OMOJIOTUI
MuKkpo3BOIIOLUS U €€ pe3ybTaThl 14 1 2
Maxkpo3BOIOIHS U €€ Pe3yNbTaThI 6
4 [IponcxoxaeHne u pa3BUTHE )KU3HU HA 15 1 15
3emiie
) [IpoucxoxneHne 4eaoBeKka — AaHTPOIIOTEHES 10 1 1
DKOJIOTUsl — HayKa O B3aUMOOTHOILIEHUSIX
6 OpPraHU3MOB U HaIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
OpranusMsl 1 cpejia OOUTaHUs 1.5
DKOJIOTHUs BUIOB U MONYJISALIANA 0.5
9 DKosorusi cood1EecTB. JKOIOIMUECKHE 12 05
CHUCTEMBI
10 buocdepa — rnmobanbHas sKocucTeMa 6 1
11 UenoBek U OKpysKarolas cpeaa 6
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 7.5




IHOYPOYHOE IINTAHUPOBAHME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoabHbie
padoThbI

IIpakTH4eckue
padoTbI

Jara
U3yYeHUs

DJIeKTPOHHBIE
nmudpoBbie
o0pa3zoBaTesibHbIE

pecypcebl

buosnorus kak KOMIUIEKCHAsI HAyKa U KaK
4acTh COBPEMEHHOTO o0miecTBa. JKuBbie
CUCTEMEI U UX CBOMCTBA

ypOBHeBaH opraHusanuA KUBbIX CUCTEM

Hcropust OTKPBITHS U U3yUEHUS KIETKH.
Krnerounas Teopus

Metoasl MOJIEKYJIIPHON U KJIIETOYHOU
6uonoruu. [IpakTnyeckas pabora
«M3ydyeHne MeTo10B KJIETOUHOU OHOJIOrun
(xpomatorpadus, anexrpodopes,
nuddepeHanbHoe HeHTpUGyrupoBaHue,
[TLP)»

0.5

XUMHUYECKUN COCTaB KJIETKH.
MuHepasibHbI€ BEIIECTBA KJIETKH, UX
Omonoruveckas poJib

OpraHudeckue BEIIECTBA KJIETKU — OEJIKH.

JlaGopatopHas padora «OOHapyxeHue
0EJIKOB ¢ MOMOILBIO0 KaUeCTBEHHBIX
peaxkuuii»

0.5

CsoiicTBa, kinaccuduxanys 1 GyHKIUH
0esKoB




Oprannyeckue BeIecTBa KIETKH —
YTJIEBOJIBI

OpFaHI/I‘IeCKI/IC BCIICCTBA KJIICTKHU —
JIUTIUABI

10

Hyxkneunosbie kucnorsl. JJHK u PHK.
JlaboparopHnas pabota «lccnenoanue
HYKJICHHOBBIX KHCJIOT, BBIJICJICHHBIX W3
KJIETOK Pa3IUYHBIX OPTaHU3MOB)

0.5

11

Crpoenue u pynkuuu ATO. [Ipyrue
Hykieosuarpugocdarsl (HTD)

12

CexsennpoBanue [JHK. Metoabl
T€HOMUKH, TPAHCKPUIITOMUKH,
MPOTEOMUKHU. METOIbI CTPYKTYPHOI
OHOJIOruH

13
14

Konrtponbnas padora Nel

Twurel KJIETOK. HpOKapI/IOTI/I‘leCKaH KJICTKa

15

CtpoeHnue 2yKkapuoTHIECKOM KICTKH.
IIoBepXHOCTHBIN anmapar KJIETKH.
[Ipaktuueckas pabora «/3yueHue CBOWCTB
KJIETOYHOM MeMOpaHbI»

0.5

16

OnHoMeMOpaHHBIC OPraHONIBI KICTKH.
[TpakTueckas pabora «3yuenue
ABVIKCHUS HUTOIIA3MbI B PACTUTCIIbHBIX
KJIETKax»

0.5

17

[ToyaBTOHOMHBIE OPTaHOMIbI KJICTKH:
MUTOXOHJIPHH, TUTacTH L. JlabopaTopHas
pabota «lccnenoBanue mIa3Mou3a U
JIETUTa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)

0.5




18

HemeMmOpanHbIe opraHOU/IbI KIIETKU

19

20

Crpoenue u pyHKIMH sapa

CpaBHHTENbHAS XapaKTEPUCTHUKA KIIETOK
sykapuort. JlabopaTopHas pabota
«3y4eHne cTpOeHUs KIETOK Pa3IMYHbIX
OpPTaHU3MOBY

0.5

21

KonTponbhas pabota No2

22

ACCUMWISIIIUS U TUCCUMMIIALIASA — JBE
CTOpOHBI MeTabosu3Ma. Tunsl oOMeHa
BenectB. JlabopaTopHas pabota
«3ydyeHne KaTaIUTUYECKOU aKTUBHOCTH
bepMeHTOB (Ha IpUMepe aMHIIa3bl UK
KaTaJia3bl)»

23

DepMEHTATUBHBIN XapakTep peakuui
KJIETOYHOro MeTabonun3ma. JlabopaTopHas
pabota «M3yuenune pepMeHTaTUBHOTO
pacIuernieHus epoKCuaa BOAopoaa B
PaCTUTEIBHBIX U )KMUBOTHBIX KJIETKaX»

0.5

24

benku-akTHBaTOPHI M OEITKU-UHTHOUTOPHI

25

ABTOTpOGHBIN TUIT 0OMEHA BEIIECTB

26

dortocunTes

27

XemocuHnres. JlaboparopHas pabota
«CpaBHEeHHE TIPOIIECCOB (POTOCHHTE3A U
XEMOCHHTE32»

0.5

28

Ana3poOHble opranu3Mbl. Buasl OpoxeHus.

JlabopaTtopHast pabora «CpaBHEeHHE
NPOIIECCOB OPOKECHUS M JBIXaHUS

29

AspoOHBIE OpraHU3Mbl. DTaIlbl




HHEPreTHYeCcKoro ooMeHa

OHeprus MEMOpPaHHOT'O TPaIueHTa

30 npotoHoB. Cunte3 AT®: pabora 1
npotoHHON AT®-cruHTa3BI

31 KonTponbHas padorta Ne3 1

32 Peaxnyu MaTpuuHOrO CHHTE3a 1

33 Tpanckpunius — MatpudHbiid cuaTe3 PHK 1

34 TpaHcmsiius u €€ 3Tarnbl 1

35 KoaunpoBanue amunokucnot. Poib 1
pubocom B OuocuHTe3e Oenka

36 Opranuzainys reHoMa y poKapuoT U 1
HYKapHOT

37 MomnexyssipHbIe MEXaHU3MBI YKCTIPECCHH 1
TeHOB y 9YKapuoT
Bupycbl — BHEKII€TOUHBIE (POPMBI )KU3HH U

38 obnuraTtHeie apa3uthl. [IpakTuyueckas 1 0.5
pabota «Co3nanue MoOJelu BUpyca»

39 BupycHslie 3a601eBaHus YeI0BEKa, 1
JKUBOTHBIX, PACTCHUI

40 HaHnoTexHoI0THN B OMOJIOTHU 1 MEIUITIHE 1

41 Kontponbnas padota Ne 4 1

42 JKU3HEHHBIN [TUKII KJIIETKA 1

43 Matpununsiii cunres JJHK 1
Xpomocowmsl. JlTabopaTtopHas pabota

44 «M3yyeHre XxpoMOCOM Ha TOTOBBIX 1 0.5
MUKpOIIpenapaTax»

45 JleneHue KIeTKu — MHUTO3 1




Tunel kietok. KapruoknHes U HIUTOKUHES.
Jlaboparopnas pabota «Habmronenue

46 1 0.5
MHTO3a B KJIETKaX KOHUMKA KOpEILIKa JIyKa
(Ha TOTOBBIX MUKPOIIpENapaTax)»
47 Perynanus ;KxH3HEHHOTO IIUKJIA KJIETOK
48 OpranusM Kak eIMHOE L1eJI0e
TkaHM pacTeHHUH, KUBOTHBIX U YEJIOBEKA.
49 JlabopaTtopHast pabota «/3yueHue TkaHei 1 0.5
PaCTEHH U KUBOTHBIX»
Opraunsl. Cuctemsl opraHos. JlabopaTopHas
50 pabota «/3ydyeHue opraHoB IIBETKOBOT'O 1 0.5
pacTeHus»
51 Onopa Tena OpraHu3MoB U JBUKECHUE 1
OpPTraHN3MOB
52 ITutanue opraHu3MoB 1
53 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenpHas cucTeMa 4eaoBeka
o4 J{pIxaHue Oprannu3MoB 1
55 JlpIxaHue Mo3BOHOYHBIX KUBOTHBIX U 1
YeoBeKa
56 TpaHcnopT BeecTB y OpraHu3MOB 1
57 KpoBeHoCHas cucrteMa o3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa
58 Boiaenenue y opranu3smos 1
59 3ammra y OpraHu3MoB 1
60 MIMMyHHas cucTeMa JeioBeKa 1
61 PazgpaxxumocTs U peryisanus y 1




OpraHu3MOB

I'ymopanbHas peryisauus U S9HIOKpUHHAs

62 CHCTEMa JKUBOTHBIX U YEIIOBEKA

63 KonTtponbhas pa6ota Ne 5

64 ®DopMBI Pa3MHOKEHUST OPTAHU3MOB

65 ITonoBoe pasmHo)keHue. Melio3
I"ameTorenes. OOpazoBaHHe U pa3BUTHE

66 MOJIOBBIX KJIETOK. JlabopaTopHast pabota 05
«3yueHne CTpOCHUS MOJIOBBIX KIIETOK Ha '
TOTOBBIX MUKpPOITpETapaTax»

67 WHnuBuayabHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

68 3akiajKka OpraHoB U TKaHEH U3
3apO/IBIICBBIX JINCTKOB
Poct u pa3BuTHE KUBOTHBIX.

69 JlabopaTopHas pabota «BrisiBIIeHHE 05
NIPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX KUBOTHBIX)
Pa3smHOXeHMe U pa3BUTHE paCTEHUM.

70 Jlaboparopnas pabota «CTpoeHHE OpraHOB 0.5
Pa3MHOXCHHS BBICIIIHX PACTCHUIN»

71 HicTopus CTaHOBJICHUS U PA3BUTHS
TCHETUKHU KaK HAyKH
OCHOBHBIE MOHSTHUS ¥ CHMBOJIBI T€HETHKH.

72 JlaGopaTtopHnas pabota «/Ipo3oduna kak 0.5
00BEKT FCHETUUECKUX UCCIICIOBAHUIN

73 3aKOHOMEPHOCTU HACIIEAOBaHUS 05

npu3HaKoB. MOHOTHOpUIHOE




ckpemuBanue. [Ipaktiueckas pabora
"HN3yueHue pe3ynbTaToB MOHOTHOPUIHOTO
CKpeIIUBaHMs y 1p030(UiIbl"

[{uTonornvyeckrne OCHOBBI MOHOTHOPHUIHOTO

74 1
CKpeLBaHUs
75 Ananusupytouiee ckpemubanue. Henonnoe 1
JOMHHHUPOBaHUE
Jurubpuinoe CKpeuiBaHue.
76 [Ipaktrueckas padota «3yuenue 1 05
pe3yIbTaTOB AUTHOPUIHOTO CKPEIIUBAHHS '
y Apo30(uIs
77 [{uTonornyeckre OCHOBBI AUTHOPUIHOTO 1
CKpeILBaHMs
78 CueruieHHOE HAcJIe0BaHHE MPU3HAKOB 1
79 XpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTH 1
80 ['enetuka mosna 1
81 I'enoTun Kak nenocTHas CUCTEMA 1
82 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA 1
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA
83 M3MeHYMBOCTH IPU3HAKOB. Busl 1
WU3MEHUYUBOCTH
84 MonuduxaionHas "3MEHYMBOCTh 1
BapuanmoHHsli psi ¥ BapualioHHas
kpuBas. JlabopaTopHas pabota
85 «MccnenoBanre 3aKOHOMEPHOCTEM 1 05

MOU(UKATIOHHONH H3MEHUUBOCTH.
[TocTpoeHue BapHallmOHHOTO psijia U
BapUALIMOHHON KPUBOM»




86

I'enoTnnmueckas N3MEHYNBOCTb.
KomMmbOuHaTHBHAg H3MEHYUBOCTE

87

MyTannoHHast U3MEHYUBOCTb.
[TpakTrueckas pabora «MyTtamnuu y
Ipo30(UiIBl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

88

3aKOHOMEPHOCTH MYTAI[HOHHOTO TIpoIiecca.

DNUIeHETHKA U DITUTEHOMUKA

89

KonTtponbhas pa6ota Ne 6

90

I'eneruka yenoseka. [IpakTnueckas padbora
«CocTaBieHUE U aHAJIU3 POJIOCIIOBHOI

0.5

91

MeTtoabsl MEIUITMHCKON T'€HETUKN

92

93

3HaueHne MeUIIMHCKON T€HETUKHU B
MPEJOTBPALLECHUH U JIEYEHUN T€HETUUECKUX
3a00JIEBaHNI YEIOBEKA

OCHOBHBIE TIOHSITHSI CEJICKITHH.
JlabopaTopHnast pabota «3y4deHue copToB
KYJbTYPHBIX PACTCHUI U MOPOJ JOMAITHUX
JKHUBOTHBIX»

0.5

94

MeTobl ceaeKIIMOHHOM paboThl.
JlaGopaTopHas pabota «/3ydeHne MeTo10B
CEJICKLIMM PACTEHUN»

0.5

95

96

JloCTI>KEHMS CENEKLIIUU PACTCHUN U
KHUBOTHBIX. [IpakTHyeckas pabora
«IIpuBHBKa pacTeHuD)

CoxpaHeHue, U3y4eHNE 1 UCTIOIb30BaHHE
FEHETHYECKUX PECypPCOB

97

buoTexHoorus Kak Hayka u oTpaciib

0.5




npousBojcTBa. [IpakTndeckas pabora
«M3yuenue 00beKTOB OMOTEXHOIOTHI

OcHoBHbIE HaMpPaBICHUS CHHTETUYECKOM
98 O6uonoruu. XpoMOCOMHas ¥ TeHHast

WH)XCHEpUs. MeMIIMHCKHE
OMOTEXHOJIOTHH.

99 Peszepsubiii ypok. [ToBTOpeHue,

00001IeHne, cCUCTEMaTU3alMs 3HAHUI

100 PesepsHeiii ypok. IloBTOpeHnue,
000011IeHIE, CUCTEMATH3aIMs 3HAHUH

101 PesepsHblit ypok. [loBTOpEHue,
00001IeHne, CUCTEMATU3ALIUS 3HAHUI

102 PesepsHeiii ypok. [loBTopeHnue,
00001IeHne, CUCTEMATU3AIUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102

13




11 KJIACC

KoanuyecrBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrponubie | Hpaxtirieckue iyqeﬂnﬂ :)Iﬁ];l;zonaTenLHme
padoThI padoThI pecypesi
1 OpomonmonHas teopus Y. lapBuna 1
p JIBIDKYIIME CHIIBI HBOJIFOLMM BUAOB 110 Y. 1
JapBuny
3 Bboprba 3a cymiecTBoBaHUE, €CTECTBEHHBIN 1
U UCKYCCTBEHHBIN 0TOOD
4 ®opMUpOBaHNE CUHTETHUECKON TeOpUn 1
9BOJIIOLIMU
5 DTarbl HBOJIIOIIMOHHOTO MpoIecca: 1
MUKPOABOJIIOIHS U MAKPOIBOIIOLIUS
6 [Momynsiust — seMeHTapHas eMHNALA 1
9BOJIIOLMH
3aKOH reéHEeTUYECKOoro paBHoBecus J[x.
7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 05
pabora «BbIsiBI€HNE H3MEHUNBOCTH Y '
ocobell 0JTHOro BHIa»
DrneMeHTapHble (aKTOPBI BOJIIOLINH.
8 DddexT ocHoBarens. Dddexr 1
OYTBUIOYHOT'O I'OPJIBIIIKA
9 Murpanuu. M30m0um nomyJsIsiui: 1
reorpaguueckas, OMoJoruyecKast
10 EctecTBenHbIi 0TOOp — HAINPaBISIOMIHNA 1

¢axrop 3Bomonuu. [TonoBoit oTd60op




11

[Ipucnoco0aeHHOCTh OPTaHU3MOB KaK
pe3yIbTaT MUKPOIBOJIOIIHH.
JlaGopaTopHas paborta «3ydenue
apoMop$h030B U UANOATANITAIINNA Y
pacTeHuil U )KUBOTHBIX)

0.5

12

[Ipumeps! MpUCTIOCOOICHUH Y OPraHU3MOB:

Mopdonorudeckue, GU3NOIOTHUECKHE,
OMOXUMUYECKHUE, IIOBEICHYCCKHE.
JlabopaTtopHas pabota «IIpucrnocobnenus
OpPTaHW3MOB M UX OTHOCHUTEITbHASI
11eTIECO00PA3HOCTH

0.5

13

Bun, ero kpurepuu u CTpyKTypa.
JlaboparopHas pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO)

0.5

14

Crpykrypa BUJa

15

Bunoo6pazoBanue kak pe3yabTaT
MHUKPOIBOJTIOIAN

16

CB3p MHUKPOIBOJIIOIUHA U SITUAECMHUOJIOTUN

17

KonTponbhas padora Ne 1

18

MakxkposBomtorus. [laneontonornyeckue
METO/Ibl U3YYECHHUS SBOIOIHH.
buoreorpaduueckue MeTo b1 U3yUeHUs
3BOJIIOLIMU

19

3M6pI/IOJ'IOF HNYCCKHUEC U CPABHUTCIIBHO-
MOp(I)OJ'IOl"I/I"IeCKI/Ie METOJbI U3YUCHUS
3BOJIFOIIUH

20

MonekynsipHO-T€eHETUYECKHUE,
OMOXMMHYECKHE U MAaTEeMaTUIEeCKHE




MCTOABI U3YUCHU A 3BOJJIIOLUA

21

OO01re 3aKOHOMEPHOCTH IBOJTIOIIHH.
AnanTtuBHas paauaius. HepaBHOMEpHOCTh
TEMIIOB DBOJIFOIINHI

22

HaquHe THUIOTE3bI MPOUCXOKICHHUA
JKM3HM Ha 3eMmiie. I[OHay‘-IHLIC
npeaACTaBJICHUA O 3apOXKACHUHN )KU3HU

23

OCHOBHBIE 3TaIbI HeOpFaHquCKOﬁ
3BOJIFOIIUH

24

I'nnotessl 3apoXxkACHUS KU3HU

25

Hcrtopus 3emin n METO/BI €€ N3YUEHUS.
JlabopaTtopHas pabota «3ydueHue u
OIMCAaHNE UCKOITAEMBIX OCTATKOB JAPEBHUX
OpPTaHU3MOB»

0.5

26

HauanpHble 3Tansl opraHnyecKon
3BOJIIOLIUN

27

DBOJIIOLHS DYKAPHOT

28

OCHOBHBIE 3TaIlbl SBOJIIOIHH
pacturensHOro Mupa. [IpakTrueckas
pabota «/3yyeHue ocobeHHOCTEH
CTPOCHUS PACTCHHUI Pa3HBIX OTAEIOBY»

0.5

29

OCHOBHBIE JTAIIbI 9BOJIFOIINHA ) KUBOTHOT'O
MuUpa

30

DBOoITIONINS JKUBOTHBIX. [IpakTHdeckast
pabota «/3yyeHue ocobeHHOCTEH
CTPOCHUS MTO3BOHOYHBIX )KHBOTHBIX)

0.5

31

Pa3zButue xu3nu Ha 3emie 1o 3pam u
nepuoaam




MaccoBbie BBIMHUPAHHA — 3KOJOTUYCCKUC

32 Kpu3uchl npouuioro. CoBpeMeHHbII
IKOJIOTUYECKHUN KPHU3HC, €TO 0COOCHHOCTH

33 CoBpeMeHHast CUCTeMa OPraHUIECKOTO
TIPOIILIIOTO

34 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpPTraHu3MOB

35 Kontponbhas padota Ne 2
AHTpONONIOrus — HayKa O YeJIOBEKE.

36 PasBuTHe npecraBieHuit 0
MIPOUCXOKICHUH YEIOBEKA
MecTo yesoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas

37 pabora «M3ydeHne ocoOeHHOCTEH 0.5
CTPOEHUS CKelleTa YeJlIOBeKa, CBI3aHHBIX C
NPSIMOXO0XKJICHUEM)

38 JIBYOKyIIIE CUJTBI aHTPOITOTEHE3a

39 CooTHorieHne ONOIOTHIECKUX U
COLIMAJIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

40 OCHOBHBIE CTAJMH aHTPOIIOTeHe3a

41 [aneoreHeTrka u najaeoreHOMHUKA

42 DBOITIOLINST COBPEMEHHOT'0 YeJI0BEKa
Yenoeueckue pacel. [IpakTuueckas

43 pabota «M3yueHune 5KOJIOTHIeCKUX 0.5
aJIarTalyii YeJI0BeKa»

44 MeXauCIuTUIMHAPHBIE METOBI
aHTPOIIOJIOTUHI

45 KonrtpomnsHas padota Ne 3




46 3apokIeHNe U Pa3BUTUE IKOJIOTUU 1
Mertoab! skosioruu. Jlaboparopnast pabota

47 «M3yueHre METOI0B IKOJIOTHUECKHUX 1 0.5
HCCIIE0BAHUI

48 3HaYeHHE IKOJOTHUECKUX 3HAHUH IS 1
YelioBeKa

49 Dkonorudeckue GpakTopsl 1
Abuotnueckue dakTopsl. CBET Kak

50 skosiormueckuii pakrop. JlaboparopHas 1 05
pabora «BblsBieHHe prucnocoOaeHui '
OpPraHU3MOB K BIIUSHUIO CBETa»
Abuotuueckue hakTopsl. Temmeparypa
KaK 9KOJIOTHUYECKHUH PaKTop.

o1 JIaGopatopHas pabota «BbisiBieHHe 1 0.5
MPUCTIOCOOTIEHUI OPraHU3MOB K BIUSHUIO
TEeMIIEPaTyphbI»
Abuoruueckue haxkTopsl. BinaxkHOCTh Kak

59 skosiormueckuii pakrop. JlaboparopHas 1 05
paboTta «AHATOMUYECKHUE OCOOCHHOCTHU '
pacTeHHit U3 pa3HbIX MECT OOUTAHUS»

53 Cpenbl 0OMTaHUSI OPraHU3MOB 1

54 buonornueckue puTMbl 1

95 XKuzHeHHble pOpMBI OPraHU3MOB 1

56 buotnyeckue pakTopsl 1
3HayeHne OMOTHUYECKUX B3aUMOIEHCTBUI

57 JUTSL CYIIECTBOBAHUSI OPTaHU3MOB B Cpejie 1
oOuTaHus

58 KonTponbnas padora Ne 4 1




DKOJIOTUYECKUE XapaKTEPUCTUKU

59 1
TIOTTYJISITIAH
OcHOBHBIE MTOKa3aTeN! MOMYSIUH:

60 YHCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U 1
MOJIOBast CTPYKTYpa
OCHOBHBIE TIOKA3aTeNN TOMYJISIINAN:

61 POXJ1aeMOCTb, TPUPOCT, TEMI POCTA, 1
CMEPTHOCTH, MUTPAIAN

62 DKOJIOTHYECKast CTPYKTYpa MOMYJISIHH

63 JInHaMuKa MOMYJISAINN U €€ PEeTYIISAIHS

64 KpuBbie pocta 4uCICHHOCTH MOMYIISIIHH. 1
KpuBbie BeIKHBaHUS
DKOJIOTHYECKAs HUIIIA BHA.

65 Jlaboparophas pabota «IIpucmocobneHus 1 0.5
CEMSTH paCTEHUH K pACCEIICHUIO»

66 Bun xak cuctema nomymsuit 1

67 3aKOHOMEPHOCTH TIOBEJICHUS M MUTPAITAN 1
KHBOTHBIX

68 Kontpomnbnas padota Ne 5 1

69 Coo0111ecTBO OpraHN3MOB — OHUOIIEHO3

70 JKocucTeMa KaK OTKPbITasi CUCTeMa

71 KpyroBopot BemecTs 1 MOTOK YHEPTHH B 1
IKOCHCTEME

72 OcHOBHBIE MOKAa3aTeIN IKOCUCTEMBI 1

73 DKOJIOTHYECKUE TUPAMUJIBI 1

74 N3menenus cooOI1ecTB — CYKIECCUH 1

75 [IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 1




03€p U peK. DKOCUCTEMBI MOpEN U OKEaHOB

IIpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI

76 TYHJIP, JIECOB, CTEIEH, IIyCThIHb 1

77 AHTPOMOTE€HHBIE YKOCHCTEMBI 1

78 YpboakocucreMmsl. [IpakTrueckas padbora 1 05
«3yuyeHne u onucanue ypooIKOCHCTEMBD) '
3akoHOMEpPHOCTH (POPMUPOBAHUS

79 OCHOBHBIX B3aUMOJEHCTBUN OPraHNU3MOB B 1
IKOCHCTEMAX
MexaHu3Mbl BO3AEHUCTBUS 3arpPsI3HEHUI

80 pa3HBIX TUTIOB Ha CYOOPraHU3MEHHOM, 1
OpPTraHU3MEHHOM, MOMYJISIIIUOHHOM U
9KOCUCTEMHOM YPOBHSX

81 buocdepa — obmierutanerapHast 060109Ka 1
3emn

82 Yuenue B. W. Bepuanckoro o 6uocdepe 1

83 3aKOHOMEPHOCTH CYILIECTBOBaHUS 1
ouochepsl

84 KpyroBopoTs! BemiecT u 1
OMOTCOXUMUYECKHE ITUKITBI

85 3oHanbHOCTH Onochepbl. OCHOBHBIE 1
OMOMBI CYyIITN

86 YcroitunBocts Onocheps 1

87 Konrtpomnsnas padota Ne 6 1

88 DKOJIOTHYECKUE KPUZUCHI M KX TIPHYHHBI 1

89 BoszeiictBue uenoBeka Ha Ouocdepy 1

90 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA 1




PaCTUTEIbHBIN U KUBOTHBIA MUD

91 Oxpana npupozsl 1

92 OCHOBHBIE IPUHIHITBI YCTOHYUBOTO 1
Pa3BHUTHUS YEIOBEUYECTBA U TPUPO/IBI
PanronanbpHOE IPUPOJIONIONB30BaHIE U

93 COXpaHEeHHEe OHOJIOTUYECKOr0 1
pa3HooOpaszus 3emin

94 PezepsHbiii ypok. [loBTOopenue, 1
0000111eH1Ee, CUCTEMATH3aIMs 3HAHUN

95 QGOGmGHHe 1o TeMe «MHKpPO3BOIIONHNS U 1
€€ pe3yJbTaThD»

96 Q606MCHHC 1o TemMe «MaKpO3BOJIIOLHS U 1
e¢ pe3yJIbTaTh»

97 O6o06menue no reme «lIpoucxoxaenue u 1
pa3BUTHE XKU3HU Ha 3eMIIe»

08 O6o6mmenue no teme «IIpoucxoxnenue 1
YeJI0BEKa — AaHTPOIIOTCHE3)

99 Oo6o06meHne o Teme «IKOJIOTHS — HayKa O 1
B3aUMOOTHOIICHUSIX OPTaHU3MOBY»

100 Oo6o061enne no reMe «OpraHu3Mbl U cpesa 1
oOUTaHUS

101 O6O6HI€HI/IUC 10 TeMe «DKOJIOTHUS BUIOB U 1
TOMYJISIIA

102 O6o06menue o Teme «bruocdepa — 1
rio0anbHast IKOCHCTEMa)

OBILIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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HNEPEYEHD (KOAU®UKATOP) IPOBEPAEMbBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIbHOM
HNPOI'PAMMBI CPEJHEI'O OBIIETI'O OBPA3OBAHUSA U DJIEMEHTOB
COIEPXAHMUS ITO BUOJIOT' AU

IIpoBepsiembie Ha EI'D no 6mosiorum TpedGoBaHus K pe3yJabTaTaM O0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrPaMMBbI CpeIHero oo0uero oopa3oBanus

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHMUS K MPEAMETHBIM Pe3yJbTaTaM OCBOCHHUS
OCHOBHOU 00pa3zoBaTeIbHON IPOrpaMMbl CPEIHEr0 OOIIETO
oOpa3oBaHuUs

1

CpopMHUpPOBAHHOCTh 3HAHUW O MECTE M POJU OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUPA, B MO3HAHUHU 3aKOHOB MPUPOJbI U PELICHUU
KU3HEHHO  BAXKHBIX  COLMAIBHO-ITUYECKUX,  IKOHOMHYECKUX,
HKOJIOTMYECKUX MpOOJIeM YeIOBEUeCTBa, a TakKe B PEHICHUU
BOMNPOCOB PALMOHAILHOTO MPHUPOJIONOIb30BaHUs, B (OPMUPOBAHUU
LEHHOCTHOI'O OTHOIIEHHs K TpUpOJie, OOIIECTBY, YEIOBEKY;
0 BKJIaJI€ POCCUICKHX U 3apyOEKHBIX YUEHBIX — OMOJIOrOB B pa3BUTHE
ouosnoruu

Bnagenne cucremoii 3HaHME 00 OCHOBHBIX METOAaX HAYyYHOTO
MO3HAHUS, UCIIONIB3YEMBIX B OUOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX
OOBEKTOB U DKOCUCTEM (ONHCAaHWE, U3MEpPEHUE, IPOBEICHUE
HAOJIIOICHNIT); CITOCO0aMH BBISBJICHHUS M OIEHKH AaHTPOMOTEHHBIX
W3MEHEHUN B IPUPOJIE.

YMeHue BbIABUTATh TUIIOTE3bI, MPOBEPATh UX AKCIEPUMEHTAIbHBIMU
cpenctBaMu, (QOpMyaupys 1elb HCCIEAOBaHUs, AaHAIU3UPOBATH
MOJIYYEHHBIE PE3YIbTATHI U JAENIaTh BHIBOJBI.

BoisiBiieHMEe 3aBUCUMOCTH MEXKAY MCCIEAYEMbIMU BEJIIMUYUHAMU,
00BSICHEHHE TIOYICHHBIX PE3YIHTATOB U (POPMYIIMPOBAHNE BHIBOIOB
C UCTIOJIb30BAHUEM HAYYHBIX MOHATUH, TEOPUH U 3aKOHOB

YMeHue BiajeTh CUCTEMOW OHOJIOTMYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraroiiue OMOoJIOrnyecKre TEPMUHBI U TTOHSITHUS
(KM3Hb, KJIE€TKAa, TKaHb, OpraH, OpPraHuU3M, BHJ, TMOIYJISAIINS,
PKOCHCTEMa, OuormeHo3, Oumocdepa; Meraboiau3M, TroMeocTas,
KJICTOYHBIM ~ MMMYHUTET, OWOCHMHTE3  Oenka, OHOIOIUMEpHI,
JIACKPETHOCTb, CaMOpETYJIALMA, CaMOBOCIIPOU3BEICHUE,
HACJIEJCTBEHHOCTh, = W3MEHYMBOCTb, JHEPrOo3aBUCHUMOCTb,  POCT
U pa3BUTHE);
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Oouonormueckue  Teopuu:  kierouHas Teopuss 1. IlIBaHHa,
M. IInerinena, P. Bupxosa; KJIOHaIbHO-CEIEKTUBHOIO UMMYHHUTETA
IL Opaux, n.n. MeuHnukoBa, XPOMOCOMHas TEOpUs
HacneAacTBeHHocTH T. Moprana, 3aKkOoH 3apOZbIIIEBOTO CXOACTBA
K. bapa, sBomonronHas teopus Y. JlapBuHa, CHHTETHYECKAsT TEOPUS
IBOJIIOIMH, Teopusi auTponorenesa Y. Jlapsuna; Teopust OuoreoreHosa
B.H. Cykauesa; yuenue H.W. BaBuioBa o nentpax mMHOroo0Opasus
U MPOUCXOXKJIECHUS KYyJIbTYpHBIX pactenuil, yuenue A.H. CeBepioBa
0 IyTSAX W HAIpaBJICHUAX dBoionuu, ydeHnne B.M. Bepnaackoro —
0 6uocdepe); 3akoHbI (€IUHO0OpA3HUs TOTOMKOB TIEPBOTO MOKOJICHHUS,
pacuieryieHus TPU3HAKOB, HE3aBUCUMOI0 HACIEAOBAHUS MPU3HAKOB
['. Mengens; CUEIUIEHHOIO HAaCJlE€AOBaHUs MPU3HAKOB U HAPYLIECHUS
cuerieHuss  resoB  I. Moprasa;  rOMOJIOTMYECKUX  PSIOB
B HacleJICTBEHHOM m3MeHunBocTH H.J. BaBuioBa; reHEeTHUECKOIo
paBHoBecus Jlx. Xapau u B. BaitnOepra; 3apoabllieBoro cxojacrsa
K. bapa; 6uorenerndeckuii 3akoH 3. ['ekkens, ©. Mromepa);
MPUHIUIBI (YUCTOTHI FTaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuanmyMa FO. JInbuxa, sKoI0rn4eckoi mupaMu bl YUCed,
OHOMacCChI ¥ DHEPTHUN);

runote3nl  (koarepBatHot A.M. OmapuHa, nepBUYHOrO OyIbOHA
Jx. Xonneiina, mukpocdep C. dokca, pudbozuma T. Uek)

YMeHHe pemarh IOMCKOBBIC OWOJOTHYECKUE 3aJadyM; BBISBIIATH
MIPUYUHHO-CJICICTBCHHBIC CBSA3U MEXTY UCCIICTYEMbIMU
OMOJIOTHYECKUMH OOBEKTaMH, TpoIlecCaMHd M SBICHUSAMHU, JCNIaTh
BBIBOJIBI Y TIPOT'HO3BI HA OCHOBAHUH TIOJTYYCHHBIX PE3yJIbTATOB;
COCTaBJISITh TEHOTUITMYSCKUE CXEMBbI CKPEIITUBAHMS ISl pa3HBIX THUIIOB
HACJICIOBAHUS TIPU3HAKOB Y OPTraHU3MOB, COCTABIISTH CXCMBI
MEepPeHoca BEIIECTB M DHEPrUM B OJKOcHCTeMax (IeMd TMUTaHUS,
MIUIIEBBIC CETH)

YMeHue  ycTaHaBIMBaTh  B3aWMOCBSI3U  MEXKIY  CTPOCHHEM
U (QYHKIUSMU: OPraHOWIOB, KJIETOK pa3HBIX TKaHEW, opraHaMu
¥ CHUCTEMaMHU OPTaHOB Yy PAaCTCHH, KUBOTHBIX M UYETIOBEKA;, MEKIY
sTarmmamMu 0OMEHa BEIECTB; dTallaMU KJICTOYHOTO ITUKJIA U KU3HEHHBIX
IIUKJIOB ~ OPTaHW3MOB; dJTallaMH AIMOPHUOHAIBHOTO  Pa3BHUTHS,
TCHOTHUIIOM U (peHOTUTIOM, (PEHOTHIIOM U (haKTOpaMH CpPeIbl OOUTAHHUS;
MPOIeCCaMH  JBOJIIONHH;, JBWKYIIMMUA CHJIAMH aHTPOIOTeHEe3a;
KOMITOHEHTaMU PA3JIMYHBIX YKOCUCTEM U MPHUCTIOCOOJICHUSIMU K HUM
OpPTraHW3MOB

YMeHue BBIACIATh CYIICCTBCHHBIC ITPU3HAKU!
CTPOCHUA BUPYCOB, KIICTOK IMPOKAPUOT U IYKAPHUOT,; OAHOKJICTOUYHBIX
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¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BUOB, OMOT€OIEHO30B, IKOCUCTEM
u Ouochepbl; CTPOCHUS OPraHOB W CHCTEM OpPraHoOB PACTEHUH,
KUBOTHBIX, YEIIOBEKa; MIPOIIECCOB KUZHEICATCITLHOCTH,
MPOTEKAIOIINX B OpraHM3Max pAacTCHHH, >KUBOTHBIX M YEIIOBEKa;
OMOJIOTMYECKUX MPOIECCOB: OOMEHa BeHlecTB (MeTabosn3M),
WHPOpPMAIIMU W TPEBPAIICHUs dHEPTrUu, OpOXKEHUs, aBTOTPO(HOTO
U TeTepOoTpPO(HOro THUIOB MHUTAHHS, (OTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mel03a, TaMeToreHe3a, SMOpHUOreHe3a, MoCTIMOPUOHAIEHOTO
pa3BUTHs, PA3MHOXKCHHS, WHANBUIYATLHOTO Pa3BUTHS OpTraHU3Ma
(oHTOTEHE3a), B3aMMOJACWCTBHA TEHOB, Te€TEpO3UCa; JCHCTBUI
HUCKYCCTBEHHOI'0  0TOOpa,  CTAaOWIM3UPYIOUIEro,  JABMXKYIIETO
U pa3phIBAIOIIETO €CTECTBEHHOrO0 OTOOpa;  ayuIoNaTpUYEeCcKOro
U CHMITATPUYECKOTO BHUI000pA30BaHMS; BIUSHHUS JABMKYIIAX CHII
DBOJIIOIMM  HA  TEHO(POHI  TOMYNISAIUU;  MPUCTIOCOOIEHHOCTHU
OpraHuU3MOB K cpeAe OOWTaHWs, 4YepEAOBAHHMS HaIpaBICHUN
ABOJIIOINH; KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B IKOCHCTEMAX

ChopmMupoBaHHOCTh yYMEHUSI BBIIEISATH CYIIECTBEHHBIC MPU3HAKH
BUPYCOB, KJETOK TMPOKAPUOT M DYKAPHOT; OJHOKJIETOYHBIX
M MHOTOKJIETOYHBIX  OpraHu3MOB,  BHUJOB, OHOr€OLIEHO30B
U DKOCHUCTEM; OCOOCHHOCTHM TMpOIECCOB OOMEHa  BEIECTB
U TPEBpAICHUS SHEPruud B KJETKe, (POTOCUHTE3a, IJIACTUYECKOTO
U DHEPreTMYecKkoro oOMeHa, XEeMOCHMHTEe3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, Pa3BUTHUSI U PA3MHOXKEHHUS, WHIWBHUAYAIBLHOTO
pa3BUTHs opranu3ma (OHTOreHesza), OOpbOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO OTOOpa, BUJI000pa30BaHUsI, MPHUCITIOCOOJICHHOCTH
OpPraHU3MOB K Cpelie OOUTaHUSI, BIUSHUS KOMIIOHEHTOB SKOCHCTEM,
AHTPONIOTE€HHBIX M3MEHEHUM B HJKOCHUCTEMAax CBOEH MECTHOCTH,
KPYroBOpOTa BEIIECTB W NMPEBPAIICHUS YHEPTUH B Ouochepe

Ymenue UCIIOJIb30BaTh COOTBETCTBYIOLIHE apryMeHTHI,
OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO M CUMBOJMKY ISl JOKa3aTeJIbCTBA
POJCTBA OPraHU3MOB PA3HbIX CUCTEMATUYECKUX I'PYII; B3aUMOCBS3U
OpraHu3MOB U CpelIbl OOWTaHUS; E€IUHCTBA YEIIOBEYECKHX pac;
HEOOXOAMMOCTH  3/J0pOBOrO  oOpa3a  KHU3HM,  COXpaHEHMs
pa3sHoOOpa3us BUIOB U IKOCHUCTEM KaK YCIOBHS COCYLIECTBOBAHUS
IPUPOJIBI U YETTOBEYECTBA

YMeHrne KpUTHYECKH OIICHMBAaTh WHGOPMAIMIO OHOJIOTHYECKOTrO
COJIEpKaHUsI; UHTEPIPETUPOBATh ATUUECKUE ACIEKThl COBPEMEHHBIX
HUCCICAOBAHUM B OHWOJIOTHHM,  MCIHWIMHE, OHWOTEXHOJIOTHHU,
paccMaTpuBaTh TI00ATBHBIE SKOJIOTMYECKUE MPOOJIEMbI COBPEMEHHOCTH,
dbopMupOBaTh MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUI0
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IlepeyeHnb J1IEMEHTOB COAepKAHUSA, TPoBepsieMbIX HA EI' mo Ouosorum

Kon

[IpoBepsieMblii 2JIEMEHT COAEP>KaHMUS

1

buonorus kax HayKa. JKuBbIe CHCTEMBI M UX HN3YUYCHHUC

1.1

CoBpemeHHasi OMONOrMs — KOMIUIEKCHAs Hayka. buonormdeckue HaykKu
M H3ydyaeMble MMM [poOiembl. @DyHIaMEHTaJbHbIE, MPUKIAIHbIC
Y TIOUCKOBBIE Hay4HbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HadeHue OMoJIOruK B pOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBa3annbie ¢ Ouonorueil. 3HaueHue OGUOIOTUN
B MPAKTUYECKOU AEATEIbHOCTU YEJIOBEKA: MEAULIMHE, CENBCKOM XO351CTBE,
MIPOMBILIJIEHHOCTH, OXPaHE IPUPOIBI

1.2

KuBpie cucTemMbl Kak TpeAMeT u3ydeHus Ouosioruu. CBOWCTBA KHBBIX
CUCTEM: €QUHCTBO XMMHUYECKOTO COCTaBa, AUCKPETHOCTb U LIEJIIOCTHOCTb,
CJI0’KHOCTh u YHOPSAI0YEHHOCTh CTPYKTYpBHlI, OTKPBITOCTb,
CcaMOOpraHu3alys, CaMOBOCIIPOU3BENICHUE, Pa3ApaKUMOCTh, U3MEHYUBOCTb,
POCT U pa3BUTHE.

YPpOBHM OpraHu3alMu JKUBBIX CHUCTEM: MOJIEKYJISPHBIA, KIIETOYHBIN,
TKAHEBbI, OpPraHW3MEHHBINA, MOMYJISIIMOHHO-BUAOBOM, HSKOCUCTEMHBIN
(6bmoreornenoTudeckuii), bnochepnsiid. [Iporecchl, TPOUCXOSAIINE B dKUBBIX
cuctemax. OCHOBHBIE MPU3HAKH KUBOT0. JK13HB Kak (popMa CyiiecTBOBaHHUS
MaTepuun

1.3

Mertoasl Guosiornyeckoir Hayku. HaOmronenue, usmepeHue, IKCIepUMEHT,
cucTeMaTu3anms, MeraaHaiu3. lloHsaTHe O 3aBUCMMON M HE3aBHUCHMOM
nepeMmeHHoM. IlnanupoBanue skcnepuMenTa. IlocTaHOBKa W TpoOBEpkKa
runotre3. HyneBasi rumnore3a. lloHsTHe BBIOOPKHM U €€ JOCTOBEPHOCTD.
Pa36poc B Ounonornueckux gaHHbIX. OIEHKAa JOCTOBEPHOCTH IOTYYEHHBIX
pe3ysbTaToB. [IpryunHBI UCKaXEHHS PE3yJIbTATOB dKcnepuMeHTa. [lonsarue
CTAaTUCTUYECKOT0 TeCTa

Kierka xak Omonoruueckasi cucreMa

2.1

Knerka — cTpykTypHO-(QYHKIIMOHAIbHAS eauHuIa xkuBoro. HMcropus
oTkpbiTusi KieTku. PaGorer P. I'yka, A. JleBenryka. Knerounas teopus
(T. IlIBann, M. UIneitnen, P. BupxoB). OcHOBHBIE NTOJIOKEHUS] COBPEMEHHOM
KJIETOYHOW TEOPHH.

Meroasl MOJNEKYJISIPHOM M KIETOYHOW  OWUOJIOTUM: MHMKPOCKOIIHUS,
xpomatorpadus, anekTpodopes, METOJ MEUEHBIX aTOMOB,
muddepenimanbHoe HeHTPU(DyrupoBanue, KyJIbTUBUPOBAHUE KIIETOK

2.2

XUMUYECKHN COCTaB KIIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boja u ee posib Kak pacTBOPUTENS, pEAreHTa, y4aCTUE B CTPYKTYPUPOBAHUU
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KJIETKH, TeIJIOperyisiqui. MuHepaibHble  BElleCTBA  KJIETKH, UX
Oounonornyeckas poiib. Ponb KaTHOHOB M aHHOHOB B KIIETKE.

buonornyeckue nonumepsl. benku. AMHMHOKHCIOTHBIM cOCTaB OEKOB.
CrpykTypbl 6enkoBoil Monekyibl. [lepBuunas cTpykrypa Oenka, HenTuaHas
CBs3b. BTOpuuHas, TpernyHasi, 4yeTBEpTHUYHAsI CTPYKTYyphl. JleHaryparusi.
CpoiictBa OenkxoB. Kiaccupukanus OenkoB. buonornueckue ¢yHKImu
OeKOoB.

YrieBoasl. MoHocaxapunsl, JUCaxapuabl, OJINTOCaxapyuabl
1 noaucaxapuabl. OO1muKi M1aH CTPOEHUS U (PU3UKO-XUMUYECKUE CBOICTBA
yraeBooB. buosornueckue pyHKINUN yriaeBOAOB.

Jlunuael.  [mapodwinbHO-rHApOdOOHBIE  cBoMicTBa.  Krnaccudukarms

JUTTU/IOB. Tpurmunepusi, dbochomunuabl,  BOCKH,  CTEPOHIBI.
buonornueckne ¢yakuum Junumao. OOIME CBOHMCTBA OMOJOTHYCCKHX
MeMOpaH  —  TEKYyYecTb, CIOCOOHOCTH K CaMO03aMbIKaHHIO,
MOJTYTIPOHHUIIAEMOCTb.

Hyxnennoseie kucnotel. [IHK n PHK. CTpoeHne HyKJIEMHOBBIX KHCIIOT.
Hykneorunpr. [lpunmun kommiiementapuoctu. [IpaBuno Yapradda.
Crpykrypa JIHK — nBoiinas cnupanb. MecToHaxoxAeHUE U OMOJIOrHYeCcKue
¢bynkuuu [IHK. Buast PHK. ®ynknun PHK B knetke.

Ctpoenune moinekynabl AT®. Makposprudueckue cBs3u B mosekyine ATO.
buonornueckue ¢ynkuuun AT®. BoccranoBieHHBbIE NEPEHOCUHKH, HUX
¢ynkuuu B kinerke. Cekenuposanue JJHK.

CrpykTypHas OMOJOTHs: OMOXUMUYECKUE U OMOPU3NIECKUE UCCIICTIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYJ

2.3

Tunbl KJIETOK: 3yKapHOTHYEeCKas M NpokapuoTudeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00PA30BAHMS KIETKH.

Crpoenue mnpokapuoTHuecKoM KieTku. KietouHass creHka OakTepuid
u apxed. OcoOEHHOCTH CTpOEHHUs TeTepoTpopHON U aBTOTPOPHOU
NPOKAPUOTUYECKUX KJIETOK. MecTO 1 posib NPOKapUoT B OMOLIEHO3aX.
Crpoenne u (YHKIIMOHUPOBAHUE  JYKAPUOTUYECKOM  KJIETKH.
[TnazmaTnueckas MemOpana (ruiazmanemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCmopT BemIeCTB uepe3 IUIa3MaTHYECKyl0) MeEMOpaHy:
naccuBHbIN (Muddy3us, odneruennas nuddysus), akTUBHBIN (TIEPBUYHBIN
M BTOPUYHBIN aKTUBHBIN TpaHcnopt). [lonmynpoHuiiaeMocTs MeMOpaHsb.
Pabora HaTpuii-kamueBOro Hacoca. DHIOLMTO3: MUHOLMTO3, (HarouuTos3.
Ok3o1uTo3. Knerounas crenka. CTpykTypa U yHKUIMU KJIETOYHON CTEHKHU
pacTeHuil, rpuooB.

[Muromna3ma. [{uto3omnb. [lutockener. JApuxenne nuromniazmMmbel. OpraHouasl
kJeTku. OqHOMeMOpaHHbIE OPTaHOM bl KJIETKU: SHIOIIa3MaTUYECKas CeTh
(BIIC), anmapat ['oapmKH, JIH30COMBI, WX CTpPOEHHUE U (PYHKUIHUU.
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B3aumocBsi3p  olHOMEMOpaHHBIX ~ opraHoujioB  kKieTku. CTpoeHue
rpanyisipHoro perukyinayma. CHHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [maakuii (arpaHymisipHBIA) SHIOIUIA3MATUYECKUAN
perukynyM. CekperopHas ¢yHkuus annapara [ompmxu. Tpancnopt
BEIIECTB B KIETKE. Bakyonu pacTUTENbHBIX KIETOK. KIeTOUHBIN COK.
Typrop.

[TonyaBTOHOMHBIE OPTaHOUABI KJIIETKA: MUTOXOHAPUH, TJIACTUBI.
Crpoenuve 1 GyHKIIMM MUTOXOHJAPUM U TacTul. [lepBuuHbIe, BTOPUYHBIC
U CIOXHBIE TUIACTUABI (DOTOCHHTE3UPYIOUIUX JYKapUOT. XJIOPOILIACTHI,
XPOMOILIACTBHI, JIEMKOIIACThI BBICIIUX PACTCHUM.

HememOpanubie opranonbl kieTkun CTpoeHue u G yHKIIMH HEMEeMOpaHHBIX
OpraHouJIoB KjieTku. Pubocombl. MukpoduiameHTbl. MbIIIICUHbIE KIIETKH.
Muxkpotpyoouku. Knerounslii nentp. CTpoeHHE M JIBH)KEHHE >KT'YTHKOB
U pecHu4YeK. MUKpOTPYOOUKH HUTOIIA3Mbl. [{eHTpHoIs.

Anpo. O6onouka sapa, XpOMaTHH, KapuoIia3ma, IAPbIIIKA, UX CTPOCHUE U
byakuuu.  SnmepHbId  OENKOBBIM  MaTpHKC. [IpocTpaHcTBEHHOE
pacnojio)keHrue XpoMocoM B HHTepdasHoOM siape. benku xpomatuHa —
TUCTOHBI.

Kinerounsie BxitoueHusi. CpaBHUTENIbHASI XapAKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHOI)

2.4

AccUMWIALMS W JUCCUMWIALMS — JIBE CTOPOHBI MeTabonu3Ma. Twurbl
oOMeHa BeHIeCTB: aBTOTPOGHBIN W reTepoTpodHBI. YdacThe KHUCIopoaa
B OOMEHHBIX IHpoLeccax. ODHEPreTUYecKoe O00eCHeueHue KIIETKHU:
npeBpanienue AT® B oOMeHHBIX mporeccax. depMeHTaTUBHBIN XapaKTep
peakuuii KjeTouHoro mMeradonusma. depMeHThl, UX CTpOeHue, CBOMCTBa
u  mexanmsm  jedctBus.  Kodepmentsl.  Otnuumsa  ¢depMeHTOB
OT HEOPraHMYECKUX KaTalau3aTopoB. belku-aktuBatopel H  OENKH-
UHTUOUTOPBL.  3aBHUCHUMOCTh  CKOPOCTHM  (PEpMEHTAaTUBHBIX  pEaKLUH
OT pa3NUYHbIX (PAKTOPOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BellecTB B KieTke. dorocuntes. Poib
XJIOpOIIacToB B Imporecce (orocuHTe3a. CeroBas W TeMHOBas (asbl.
[IpogyktuBHOCT,  (oTOCHMHTE3a.  BrausHue  paznuuHbiXx  (PaKTOpPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (HOTOCUHTE3A.

XEeMOCHHTE3. PaznooOpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIIUPYIOIIME  OaKkTepuw,  JKele300aKkTepuu,  cepodakTepuu,
BOJIOPOJIHBIC OaKTepuu. 3HAYCHUE XEMOCHUHTE3a.

AHaspoOHbie opranu3mbl. Bunbl Oposkenus. [IponykTbl OpoKeHHS M UX
HCIIOJIb30BAHUE YEIOBEKOM. AHA3pOOHBIE MUKPOOPTAHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YIUTENIHN OOJIE3HEH.

AspoGHBIE OpraHU3MBI. Oranbl HHEPreTUYECKOTO oOMeHa.
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[TogroroBurenbHbld dTamn. [THKONMM3 — OECKUCIOPOIHOE paCIICIICHHE
TJIFOKO3BI.

buonorunueckoe oKuCIEHNUE, WU KIETOYHOE JAbIXaHUE. POJIb MUTOXOHApUIA
B Iporeccax OWOJIOrHYecKoro okucieHus. lluknmueckuwe peaxiuu.
OxkucnutenbHoe (dochopunupoBanue. IIpeumyniecTBa a’poOHOrO MyTU
oOMeHa BeIIeCTB mepen aHadpOoOHBIM. I(H(PEKTUBHOCTH IHEPTETHIECKOTO
oOMeHa

2.5

Peakunn matpuyHoro cunTesa. [IpuHINN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOrO CHUHTe3a. Peanuzanuss HacieICTBEHHOM  MH(pOpMaluu.
I'enernueckuil koA, €ro cBoWcTBa. TpaHCKpUNLMS — MAaTPUYHBIM CUHTE3
PHK. [TpuHIMTIBL TPAHCKPHUIILUHU: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIENIBHOCTh, ACHMMETPUYHOCTh. TPAHCISLNS U €€ ATallbl. Y 4acTUE
tpancnoptHeix PHK B Ouocunrese Oenka. YcioBusi 6uocuHTe3a Oernka.
Konuposanne amuHokuciot. Ponb pubocom B Guocunrese oernka.
Opranuzanys reHoMa y IpPOKapuoT U 3YKapuoT. Peryisainus akTHBHOCTH
reHOB y mpokapuot. ['unoresa onepona (. Kakoo, XK. Mano). Perynsiius
OOMEHHBIX MPOIIECCOB B KieTKe. KileTouHbIi roMeocTas.

Bupycsl — HekiieTouHbie (OPMBI )KM3HU U 00JIMraTHBIE apa3utbl. CTpoeHue
MIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OAKTEPHO(DAroB.

Bupycusbie 3a0oneBanus yenoBeka, )KkuBOTHBIX, pactenuit. CITNJ, COVID-
19, coumanbHble 1 MEIUIIMHCKUE TTPOOIEMBI

2.6

Knerounsri 1uki, ero mepuoabl W peryisuusa. HMurepdaza u MuUTO3.
OcobeHHOCTH TTPOIIECCOB, MPOTEeKaIIMX B HHTEpdase. [loaroroBka KieTku
K geneHuto. Ilpecunrerndeckuii (MOCTMUTOTUYECKUM), CHUHTETUYECKHI
Y TTIOCTCUHTETUYECKUN (MTPEMUTOTUYECKHUI ) IeprOoIbl UHTEP(Da3bI.
Marpuunsiii cunte3 JAHK-perumkamus. Ilpunouner permmukanuum JJHK:
KOMIUJIEMEHTAPHOCTh, MOJTYKOHCEPBATUBHBIN CUHTE3, aHTUNIAPAJIIIETBHOCTD.
Mexanusm permukanuu  JIHK.  Xpomocombl. CTpoeHHE XPOMOCOM.
Tenomepbl u Tenomepasa. XPOMOCOMHBIA HAOOp KJIETKHM — KapUOTHIIL.
JIMmionaHelii ¥ TamwiouAHBIA  HAOOpsl  XpomocoMm. ['oMonorudHbie
XpOMOCOMBI. [1010BBIE XPOMOCOMBL.

Jlenenue knetkn — MuTo3. CTaguum MUTO3a W NPOUCXOASIIUE B HUX
npouecchl. Tumbl Muro3a. KapuokuHe3 W LHMTOKMHE3. buonormueckoe
3HAYEHWE  MHUTO3a. Perymsiuyds  MUTOTHYECKOrO  [MKJIA  KIETKH.
[Iporpammupyemast kieToqHasi THOEIb — aromnTo3.

O yHKIMOHAIbHAS T€HOMHUKA

Opranusm Kak Ouojioruyeckasi cucrema

3.1

OI[HOKJ'I CTOYHEIC, KOJIOHHAJIbHEBIC, MHOI'OKJICTOYHBIC OpraHnu3MbI
N MHOI'OTKaHCBLIC OPpIraHHU3MBI.
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@®opMbI pa3MHOXEHUSI OPraHU3MOB: Oecrojioe (BKJIFOYAsh BEreTaTUBHOE)
u 1nosioBoe. Buapl 6ecnosoro pasMHOXKEHHs: MOYKOBAHUE, CHOPYJISALIMS,
(dbparmenraiys, KIOHUPOBAHUE.

[TonoBoe paszmuoxkenue. [lonoBeie knetku, wim ramersl. Menos. Craguun
Mmeno3a. [loBenenne xpomocom B Merose. Kpoccunrosep. bruonornueckui
CMBICIT M€i03a M MOJIOBOrO Ipouecca. Melno3 U ero Mecto B KU3HCHHOM
LMKJIE OPTaHU3MOB.

IIpenzaponsiiieBoe pazsurue. I'ameroresnes y ;kuBOTHbIX. [10710BBIE XKEI€E3HI.
OO0pazoBanue W pa3BUTHE MOJOBBIX KIeTOK. CriepMaTOreHe3 M OOTeHE3.
Ctpoenue nosoBbIX KIETOK. OIMI0I0TBOPEHHE U SMOPHOHAIBHOE Pa3BUTHE
KUBOTHBIX. CHOCOOBI  OIUIONOTBOPEHMS:  HApy)KHOE, BHYTPEHHEE.
[TapreHnorenes.

NunuBuayanbHOoe  pa3BUTHE OpraHU3MOB (oHTOTEHE3). Craguu
AMOpHOreHe3a >XUBOTHBIX (Ha mpumepe Jarymku). [[poOGnenue. Turbl
npobneHus. OcoOEHHOCTH APOOJIEHUS MIIEKOMUTAIONIUX. 3apOJbIIIEBbIC
JTUCTKU (TacTpynsauus). 3akiajka OpraHOB U TKaHEW W3 3apOAbIIIEBBIX
JUCTKOB. B3anmMHOE BIMSHME YACTEd Pa3BUBAIOLIECTOCA  3apOJIbIIIa
(oMOpuoHanbHasT WHIAYKIHKA). 3aKiajika IJlaHa CTPOCHUS >KMBOTHOTO Kak
pe3yibTar HEepapXUIECKUX B3aUMOJICHCTBUI TE€HOB. Bnusanaue
Ha SMOPHOHAILHOE Pa3BUTHE PA3NUYHBIX (PAKTOPOB OKPYKAIOMIEH CPEIIbI.
Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM nepuox. IIpsmoe
U Hempsimoe pas3BuTHe. Pa3zButrue ¢ meramopdo3oM y Oecro3BOHOUYHBIX
M TO3BOHOYHBIX KUBOTHBIX. bHOIOrHYEeCKOe 3HAUYCHHE MPSIMOTO
U HENpSIMOTO Pa3BUTHS, UX PACHPOCTPAHEHHE B NpHUpoae. Tumbsl pocTa
KUBOTHBIX. DaKTOpPHI PETYJSIIMA POCTA KUBOTHBIX M 4enoBeka. Craauu
MOCTAMOPUOHAIBHOTO PAa3BUTHSL Yy JKUBOTHBIX M uenoBeka. llepuojbl
OHTOI'€HE3a YEJIOBEKA.

Pasmuoxxenne u passutue pacteHuil. ['amerodur m crmopodur. Meiio3
B JKM3HEHHOM IMKJEe pacTeHuil. OOpa3oBaHue crop B Ipoliecce Meiiosa.
I'amerorene3 y pacrenuid. OIIOIOTBOPEHHE M PA3BUTHE PACTUTENBHBIX
OpraHu3MoB. [I[BOWHOE OIUIONOTBOPEHHE Yy I[BETKOBBIX PACTECHHIL.
OOpazoBaHue W pa3BUTUE CEMEHU. MexXaHU3Mbl pPEryasiliid OHTOI€He3a
Y PaCTEHUH U )KUBOTHBIX

3.2

Uctopust  craHOBIEHMST W Pa3BUTUS  TCHETMKM  KaK  HAYKHU.
OCHOBHBIE T'€HETHMYECKHE TOHATHUS HW CHUMBOJBL.  ['OMOJIOrMYHEBIE
XPOMOCOMBI, aJJIebHBIC T'CHBI, aJbTEPHATUBHBIC MIPU3HAKHU,
JIOMHUHAHTHBIA U PELECCUBHBIN MPU3HAK, TOMO3UT0Ta, FE€TEPO3UT0TA, YUCTAS
JIMHUS, TUOPUIBI, T'€HOTHII, dbenoTur. OcHoBHEBIE METO/bI
I'€HCTUKU: THOPHTOTOTHUECKUH, IIUTOJOTHUCCKUM, MOJIEKYJISIPHO-
r€HETHUYCCKUH
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3.3

Monorubpuanoe ckpenuBanue. llepBblii 3akoH MeHnenss — 3aKoH
eanHooOpasusi THOPUIOB TEpBOro MokosieHus. [IpaBuino JOMUHUPOBaAHUS.
Bropoii 3akoH MeHaens — 3aKOH  paCIICIUICHUS  IPU3HAKOB.
[{utonoruueckue OCHOBBI MOHOTHMOPUIHOTO CKpellMBaHus. [umoresa
YUCTOTHI TAMET.

AHanuzupymomiee CKpEIMBAHUE. [TpoMexxyTOuHBII Xapakrep
HaclieioBaHus. Paciiernienre npu3HakoB IPU HEMOJIHOM JTIOMUHUPOBAHUU.
Hurubpunnoe  ckpemuBanue. Tperuit 3akoH MeHnenss —  3aKoH
HE3aBHCUMOI'O  HACJIEJOBAaHUS MPU3HAKOB. lluTomornmyeckue OCHOBBI
JTUTUOPUTHOT'O CKPEIIUBAHMUS.

CuemnenHnoe HacnenoBaHue npusHakoB. Paborer T. Moprana. Cuemiennoe
HACJIEIOBAHUE TE€HOB, HAPYIIIEHUE CIETUIEHUS MEXAY T€HaMU. XPOMOCOMHast
TEOpHs HACIEACTBEHHOCTH.

I'enetuka nosna. XpOMOCOMHBI MEXaHU3M OIPEAEIEHUS M0Ja. AYTOCOMBI
W TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbli M TETEpOraMeTHBIM TMOJ.
I'enernueckas CTpyKTypa IOJOBBIX XpomocoM. HacnenoBanue npusHakos,
CUEIUICHHBIX ¢ moyioM. ['eHoTHMN Kak uenoctHas cucrema. [lmerorponust —
MHO>KECTBEHHOE JIeCTBHUE rcHa. MHoxecTBEHHBIN aJJICIIU3M.
B3aumopelictBue HeaenbHbIX TeHOB. KOMIUIEMEHTapHOCTh. ONHUCTA3.
[Tonmumepus

3.4

B3aumopneiicTBue reHotHna W cpeabl Opu  (POPMHUPOBAHMU (PEHOTHMA.
N3MeHunBOCTh MpU3HAKOB. KaueCTBEHHbIE U KOJIHWYECTBEHHBIEC IIPU3HAKH.
Bunbl 13MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.
MoaudukauronHass u3MeH4MBOCTb. Ponb cpenpl B (hopMHpOBaHUU
MOIU(UKALIMOHHOW  u3MeH4uuBocTH. Hopma  peakuuum  npu3Haka.
Bapuanuonnsiii psg u BapuannonHas kpusas (B. Moranncen). CpoiicTBa
MO (UKAIIMOHHON N3MEHYUBOCTH.

I'enoTunnueckas N3MEHUYUBOCTD. CsoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHUIBI I'€HOTHIIMYECKOH H3MEHYMBOCTH: KOMOMHATHBHAS,
MyTallMOHHAS.

KomOunaTuBHas u3MeHYMBOCTh. Mel03 M MOJOBOM MpolleCC — OCHOBA
KOMOWHATHUBHONW W3MEHYUBOCTU. Pojib KOMOMHATHBHOM W3MEHUYMBOCTHU
B CO3/IJaHUU TEHETHYECKOT0 Pa3HOOOpa3us B Mpeesax OJHOro BUIA.
MyrtaunoHHass W3MEHYHUBOCTb. BHUIBI MyTaluil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE ¥ HWHIYUUMPOBAaHHbIE MYyTalluu. SaepHbie
U [UTOIUIa3MaThuueckue Myrtanuu. COMaTHYeCKHMe W TOJIOBbIE MYTAIlUU.
[IprunHbl BO3HMKHOBEHMS MyTauuid. MyTareHsl W HUX BIUSHHE Ha
OpraHu3Mbl.  3aKOHOMEPHOCTHM  MYTAallMOHHOTO  Ipoliecca.  3aKOH
TOMOJIOTMUECKHUX PSAZI0B B HaclencTBeHHOM n3menunBoctu (H.M. BaBunos).
BHesnepHas ©3MEHUYNBOCTh U HACJIEICTBEHHOCTh
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3.5

Kapuorun yenmoBeka. MexayHapoaHas nmporpamMMa MCCIEIOBAHUS T€HOMaA
yenoBeka. MeTonbl HM3YYEHHS] TEHETMKM YEIOBEKAa: TIE€HEaJOrM4eCKuM,
OJIM3HEIOBBIH, LIUTOTCHETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKH,
MOJIEKYJIApHO-TeHETHYECKUi. COBpEMEHHOE  OIpEIEICHUE T'€HOTHIIA:
MOJJHOTEHOMHOE CEKBCHUPOBAHWE, TEHOTUIHUPOBAHHE, B TOM YHCIE
¢ momomipio III[P-ananuza. HacnencrBenHbie 3a0ojeBaHHS dYCIIOBEKa.
['eHHble U XPOMOCOMHBIE 0OJI€3HH YesoBeKa. boje3Hu ¢ HaciieCTBEHHOU
PEAPaACIION0AKEHHOCTHIO. 3HaueHHUE MEIUITMHCKOM FeHETUKU
B NPEAOTBPAICHUU U JICYCHUU TEHETHUYECKUX 3a00JIeBaHUN YeJIOBEKa.
CTBOIOBBIC KIIETKH

3.6

JlomecTukamusi U CeJNEeKUHs. 3apOoKJICHHE CEIEeKIUU U JIOMECTHKAIIHH.
VYuenne H.M. BaBumoBa o MeHTpax NPOUCXOXKACHUS M MHOTIoo0pasus
KyJbTYPHBIX pacTeHHil. Ponp cenekuum B CO3JaHMM COPTOB PACTECHHM
U NOpoJ KUBOTHBIX. COpT, MOpoAa, MTaMM. 3aKOH TOMOJIOTHYECKHUX PSJIOB
B HacleacTBeHHOM wu3MeHumBocTH H.M. BaBumioBa, ero 3HadcHHE
JUTS CENIEKIIMOHHOM paOOoTHhI.

Mertoasl cenekmoHHON paboThl. MckyccTBeHHBI OTOOpP: MaccoBBIN
U UHAMBUAYaJTbHBINA. OTanbl KOMOMHAIIMOHHOW cenekuud. HcnbiTanue
MPOU3BOAMTENEH MO MNOTOMCTBY. OTOOp MO TE€HOTUIy C MOMOUIBIO
OLICHKHU (DEHOTHUIIAa MOTOMCTBA U OTOOP IO T€HOTHUITY C MOMOIIBIO aHAIN3a
JIHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ]  CENEKIIMOHHOMW  paloThI.
PagnaniMOHHBII M XUMHUYECKHM MYTAareHe3 KakK MCTOYHUK MYTalui
y  KyJIbTypHBIX (GopM opranu3smMoB. Vcmonmb3oBaHuE T'€HOMHOTO
pedaKkTUpOBaHUS M METOJ0B pekomOuHaHTHBIX JIHK mns momyuenus
HMCXOQHOI0 MaTepralia i CEIEKIUU.

[Tonyuenune MTOJIUTUUIONUIOB. BuyrpuBugoBas TUOPUIU3ALIUS.
bnuskopoacTBeHHOE CKpemuBaHWE, WM WHOpUaMHT. HepojcTBenHoe
CKpeluBaHue, WIM ayTOpuauHr. l'erepo3uc ©W  €ro  NPUYHUHBI.
Hcnons3oBanue rerepo3uca B cenekuumu. OTaaneHHas THOpUAM3AIIMS.
[Ipeononenne Gecrioaus MEXBUIOBBIX THOPUIIOB. JIOCTHIKEHUS CENEKIIUU
PACTEHHI U )KUBOTHBIX

3.7

OOBeKThl, MCHOJb3yeMble B OMOTEXHOJOTHHM, — KJIETOYHbIE U TKAHEBBIE
KYJAbTYpbl, MHUKPOOPTraHU3Mbl, UX XapakTepucTtuka. TpaauiroHHas
OMOTEXHOJIOTUS: XJICOOMEeUeHHE, TONYyYEeHNE KHUCIOMOJIOYHBIX IPOJYKTOB,
BHUHOJEIIHE. MukpoOHOIOrHIeCKUit CHUHTES3. OOBEKTHI
MHUKPOOHOJIOTHYECKUX TexHonorui. Ilpom3BoacTBo Oenka, aMHHOKHCIIOT
U BUTaMUHOB. VcKyccTBEHHOE  OIUIONOTBOpEHUE. PeKkoHCTpyKIus
SIMIEKJIETOK M KJIOHUPOBAHUE >KMBOTHBIX. METO/A TpaHCIUIAHTAllUM SJEp
KJICTOK.
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XpoMOCOMHass W TeHHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha
1 KoHcTpyupoBaHue pekomouHanTHbIX [JHK. JlocThxkeHus u nepcrnekTuBbI
XPOMOCOMHOW M TE€HHOW WHXEHEepUU. MeauuuHCcKue OMOTEXHOJIOTHH.
Hcnonb30BaHKUE CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6p33PIe OpraHHu4CcCKOro Mmupa

4.1

buonornueckoe pasHooOpasue opranm3moB. CoBpeMeHHass CHUCTeMa
opranudeckoro mupa. [lpuHimns! kinaccuukanuu oprann3MoB. OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIbI OPraHU3MOB.

OCOoOEHHOCTH  CTPOEHUS W JKU3HEHEATENIbHOCTH  OJIHOKJIETOUHBIX
opranu3MoB. bakrtepum, apxeu, OIHOKIETOYHBIE TPUOBI, OJHOKIETOUYHBIC
BOJIOPOCIIM, Jpyrue MpoTUcThl. KosloHWanbHbIe OpraHu3Mmbl. J[BH>KeHUE
OJIHOKJICTOYHBIX OpPTraHU3MOB: aMeOOMJHOE, >KT'YTUKOBOE, PECHUYHOE.
3ammra y OTHOKJIETOUYHBIX OpraHU3MOB. Pa3ipaKuMOCTh Yy OTHOKJIETOUYHBIX
Opranu3moB. Takcuchl

4.2

MHOroKkJIeTOUHbIE pacTeHUsA. B3anMMOCBI3b YacTeil MHOTOKJIECTOYHOI'O
opranu3Ma. TkaHW, oOpraHbl U CHCTEMbl OPraHOB MHOI'OKJIETOYHOIO
opranuzma. OpraHu3m Kak eauHoe Ienoe. Tkanu pacteHuid. Turmbl
pacTUTENbHBIX TKaHeW: oOpa3oBaTeiabHas, IOKPOBHAs, MPOBOJSIIIAS,
OCHOBHAsl, = MEXaHHYECKasl. OcoOeHHOCTH  CTpoeHHs,  (YHKIMMA
Y PacIoJIOKEHUs TKaHEeW B opraHax pacTeHUM

4.3

BereratuBHble M T€HEpATUBHBIE OpraHbl pacTeHUd. PYHKIMHU OpPraHoB
u cuctem opraHoB. Kapkac pacrtenuid. J[BH>k€HHE MHOTOKJIETOYHBIX
pacteHui: Tponu3sMbl W HAacTuW. [lorjomieHune BOABI, YIJIEKHUCIOrO rasa
U MUHEpaJIbHBIX BEIECTB pacTeHusMH. [pixanue pacrenuid. duddys3us
ra3oB 4epe3 INOBEPXHOCTb KIETKH. TpPaHCIIOPTHBIE CUCTEMBI PACTEHUM.
Beinenenue y pactenuid. 3aura y MHOTOKJIETOYHBIX pacTeHuid. KyTukyna.
CpencTBa naCCUBHOM U XUMUYECKOM 3alIUThl. OUTOHLIHIBI.
PaznpaxumMocCTh U perynsuus y opranu3MoB. Pa3ipakuMocTh U peryssius
Y MHOT'OKJIETOYHBIX pacTeHUW. POCTOBBIE BEMIECTBA U X 3HAYEHUE

4.5

MHOrokJjeTouHble >XMBOTHBIE. B3amMoOCBA3b YacTell MHOI'OKJIETOYHOI'O
opranu3Ma. TKaHW, OpraHbl M CHCTEMbl OpPraHOB MHOTOKJIETOYHOIO
opranu3zma. Opranusm Kak eauHoe 1enoe. ['omeocta3. TkaHM KUBOTHBIX
U 4YenoBeKa. THUmbl >KMBOTHBIX TKAHEH: SIIMTEIMANbHAsA, COCIUHHUTEIbHAS,
MbIIIe4Has1, HepBHas. OCOOCHHOCTU CTPOCHUS, (PYHKIIUNA U PacTIONOKEHUS
TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA

4.6

Opranbl U CHCTEMBI OPraHOB >KUBOTHBIX. DYHKIIMM OpPraHOB M CHUCTEM
opranoB. Omopa Tema  opraHu3moB.  CkeneTbl  OJIHOKJIETOYHBIX
W MHOTOKJIETOYHBIX JKUBOTHBIX. HapyXHbIH W BHYTPEHHHUH CKeEJeT.
CtpoeHue 1 TUIMBI COSTMHEHUS KOCTEH.
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JIBM>KEHHE MHOTOKJIETOYHBIX XUBOTHBIX. [Iuranue xuBoTHbIX. IluTaHue
MO3BOHOYHBIX JKMBOTHBIX. JlpIXxaHWE JKMBOTHBIX. KOXKHOE JbIXaHUE.
JXKabepHoe u ero4HoOe JbIXaHUE.

JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX. DBOJOIMOHHOE YCI0KHEHUE CTPOCHUS
JIETKUX TI03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cHUCTeMa 4elloBeKa.
MexaHu3M BEHTWISAIWAW JIETKUX y TNTHIl ¥ MJICKOMHUTAIOMIMX. TpaHCImopT
BEIIECTB y OPraHU3MOB. TpaHCHOPT BEIIECTB Y >KUBOTHBIX. KpoBeHOCHas
cuctemMa W ee opraHbl. KpoBeHOCHas cucTeMa IMO3BOHOYHBIX JKHBOTHBIX.
Kpyru kpoBooOparieHusi.  DBOJIOIMOHHBIE  YCIOXKHEHUS  CTPOCHUS
KPOBEHOCHOM  CHCTEMBbI  TIO3BOHOYHBIX  JKMBOTHBIX.  BbIJeneHne
y opraHu3MoB. Beinenenue y KuBOTHBIX. COKpaTUTEIbHBIE BaKyOJH.
Oprans! BeizieieHUS. CBS3b MOJIOCTH TEIa ¢ KPOBEHOCHOW U BBIJICTUTEIIHHON
cuctemMamMu. BpimeneHne y  TO3BOHOYHBIX — JKMBOTHBIX.  3alluTa
y  MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI W HMX TPOU3BOJHBIE.
PazapaxxuMocTh W perynasius y  OpPraHu3MoB.  Pa3apaxxumMocTh
y OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxuMocTs M perymsuus
Y MHOTOKJIETOYHBIX pacTeHUi. POCTOBEIE BEIeCTBA U MX 3HAUYCHHUE.
HepBhass cucrtema wu pediekTopHas peryyisiiuss y MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHAs cucTemMa M €€ OT/e/bl. DBOIIOIMOHHOE YCIOKHCHHE
CTPOEHUS HEPBHOM CHUCTEMBI Y )KHBOTHBIX.

Pazpaborka anroputmMoB u nporpamm it 3QPeKTUBHON (yHKITMOHAIHHOM
AHHOTAIlMK TCHOMOB, TPAHCKPHUIITOMOB, IPOTEOMOB, METabO0IOMOB
MUKPOOPTaHU3MOB, PACTECHUH, )KUBOTHBIX M YEIOBEKA

OpFaHH3M YCJIOBCKA U €T'0 310POBLEC

5.1

Opraubl ¥ cUCTEMBI OpPraHoB 4enoBeka. OTHENbl TOJIOBHOIO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediuiekc u pednexkropHas ayra. bezycioBHbie
1 yciioBHbIE pediiekchl. ['ymopanibHast peryisius U SHJOKPUHHAS CUCTEMA
KUBOTHBIX M 4enoBeka. JKene3bl d3HAOKPUHHOM CHCTEMBI U UX T'OPMOHBI.
JlelictBue TOpMOHOB. B3auMOCBsI3b HEPBHOM U DHIOKPUHHOW CHUCTEM.
I'mnoramamo-runoduzapuas cucremMa. Peduexkc u peduekrtopHas mgyra.
besycnoBHbIE U yCITOBHBIEC PEDIIEKCHI

5.2

3amuTa opranu3ma ot 0onesnerd. UMMyHHas cuctema yenoBeka. Kinetounsiii
51 I'yMOPJIbHBIN VUMMYHUTET. Bpoxnennsii, NpUOOPETEHHBIN
cneurduueckuit UMMYHHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOIO
ummynutera (I1. Opmux, ®.M. bepuer, C. Tonerasa). BocnanurenbHbie
OTBETHl OpPraHu3MOB. Poilb BpPOXIEHHOIO HMMMYHUTETa B Pa3BUTHUU
CUCTEMHBIX 3a00JIeBaHUIN

5.3

KpoBenocHas cucrema u ee opranbl. Cepiiie, KpOBEHOCHBIE COCY/IbI M KPOBb.
Kpyru kpoBooOpaienus. Pabota cepaia u ee perysius
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5.4

Hpixanue denoBeka. Juddy3us ra3oB uepe3 MOBEPXHOCTh KIETKHU.
JIpIxarenbHas cucrtema 4enoBeka. JlpIxaTeinbHas NMOBEPXHOCTh. Peryssuus
IbIXaHus. J{pIXaTeIbHbIC 00bEMBI

9.5

[TumeBapuTenbHas cuctema yenoBeka. OTaenbl MUIEBAPUTEIIBHOTO TPAKTA.
[TumeBapuTenbHble  Kene3bl. BHYTPUIONOCTHOE U BHYTPHUKIETOUHOE
MUIIEBAPEHUE

5.6

IToxkpoBel m ux mnpousBoaHble. Oprasbl BbiieneHus. Ilouku. CrtpoeHue
u (yHkuroHupoBanue HeppoHa. DunbTpanusi, cekpeuus U 0OpaTHOE
BCachIBaHHE KAaK MEXaHHU3Mbl pabOThl OpraHoB BhlaeneHus. OOGpa3oBaHUe
MOYH Y YEJIOBEKa

5.7

JIBr>KeHre yeioBeKa: MblllieyHasi cuctema. CKeJIeTHbIE MBIIIIBI ¥ UX padoTa.
CtpoeHue 1 TUIBI COETMHEHUS] KOCTEN

TGOPI/IH OBOJIIOIIHUH. Pa3ButuHe xu3HU Ha 3eMIie

6.1

OpomonmonHas teopusi Y. [lapBuna. Ilpennochuiku BO3HUKHOBEHUS
napBuHHA3Ma. JKU3Hb U Hay4yHas aearesbHocTh Y. JlapBuHa.

JBwxynme cwibl 3Bomouud  BuaoB 1o Y.  JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOXKEHUS OpraHU3MOB, HACJIEJCTBCHHAs
W3MEHYHMBOCTh, 00pH0a 3a CYIIECTBOBAHKE, €CTECTBEHHBIN M UCKYCCTBEHHBIN
oToop).

Odopmienue cunrernueckor Teopun sBotonuu (CTD). Heirpanbhaas
Teopus 3BoNOIUU. COBpEMEHHAasl HBOJIIOIMOHHAS OWONIOTHs. 3HAUYCHHE
ABOJIIOIIMOHHOW TEOpuH B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOU KapTUHBI
Mupa

6.2

[Tonynsius kak 3yeMeHTapHast equHuIA 3BOIIOIUA. COBPEMEHHBIE METO b
OLIEHKU T€HETUYECKOr0 pa3Hoo0pa3usi U CTPYKTypbl nonyisuuil. U3menenue
reHo(oH/1a MOMYJISILUKU KaK 3JIEMEHTApHOE IBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
renerndeckoro paBHoBecus [x. Xapau, B. BaitnOepra.

OneMeHTapHble (aKTOPbl (IBIKYIIME CWIb) SBOJTIONUU. MyTallMOHHBIH
mpouiecc. KomOunatuBHasi u3mMeHUYMBOCTH. Jlpeid reHoB — ciydaifHbie
HEHAIlpaBJEHHblE M3MEHEHHs YacTOT ajieied B nomyssiuusax. OdQext
ocHoBarensi. Murpanuu. M3onsuusa — monynsmmii:  reorpaduueckas
(mpocTpaHcTBEHHAs ), Onosiorudeckas (penpoyKTUBHAs).

EctecTBennsiii otOOp — HampaBistonmi ¢Gaktop HBomOIUU. Dopmbl
€CTECTBEHHOI0 O0TOOpa: IBIKYIIMM, CTaOWIM3UPYIOIIMM, pa3phIBaIOLIUI
(mm3pynTuBHbIi). [lomoBoit oToOp.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  pe3ynbTaT MHUKPOIBOJIOLUU.
Bo3nukHOBEeHHE  TPHUCIIOCOONEHMM y  OpraHm3MoB.  ApoMopdo3sl
u  uavoajgantauuu. Ilpumepbl  npucmocoOJieHWH y  OPraHU3MOB.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepuum u cTpykrypa. BumooOpasoBaHuwe Kkak pe3yabTar
MUKPO3BOJIIOIMHU. M3omsiust — kitodeBoit paktop BugooOpazoBaHus. [1ytu
U CcHocoObl BHA000pa30BaHMS: ajulonarpuyeckoe (reorpaduyueckoe),
CUMITaTpUUeckoe (IKOJIOTHUECKOE), «MTHOBEHHOE» (TOJIMIUIOUIU3AIINS,
rubpuauzanus). JJIMTeIbHOCTh BOIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl HOpMUPOBAHMS OMOJIOrMUECKOTO Pa3HOOOpaA3HSL.

Ponp aBomomMoHHOW OWoNOrMM B pa3pa0OTKE HAyYHBIX METOJIOB
coxpaHeHus OrnopazHooOpasusi. MUKPOIBOIIOLIUS U KODBOJIOIHUS MTapa3uTOB
U UX Xx035eB. MexaHu3Mbl (HOpMHUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHKAM
U criocoObl 0OpHOBI ¢ Hel

6.3

Metonpl u3ydeHHs MakpolsBorouuu. [laseoHToNmOrnueckrue MeTOAb
u3ydeHus: spomonuu. llepexonHeie GopMbl U (PUIOr€HETUUECKHUE PsIIbI
OpPTraHHU3MOB.

buoreorpaguueckue meroapl uzyudeHus s3Boiouuud. CpaBHeHHE (IOPHI
U (ayHbl MaTepUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3eMiu.
Bunpl-sHAEMHUKY U PETUKTHI.

DOMOpPUOIIOrMYECKUEe U CPAaBHUTENBbHO-MOP(POIOTHIECKIE METOABI U3YUCHHUS
3BOJIIOLIMU. ['eHeTnYecKkre MEXaHU3MbI HBOJIIOLIMN OHTOI'€HE3a U MOSBICHUS
ABOJIIOLIMOHHBIX HOBLIECTB. ['OMOJOTrMYHBIE M aAHAJOTUYHBIE OpraHbl.
PynumenTapHble opranbl M araBU3Mbl. MOJEKyJIIpHO-T€HETUYECKHUE,
OMOXMMHUYECKHE M MATEMaTUYECKUE METOAbl HM3YYEHHS HBOJIOLUU.
['omonoruyHsie T'€HBI. CoBpeMeHHbIE METO/IbI OCTPOEHUS
(UIOreHEeTUYECKUX JIepEeBbEB. XPOMOCOMHBIE MYTallUM W 3BOJIIOLMS
TE€HOMOB.

OO01ue 3akOHOMEPHOCTH (TpaBuIia) HBOMOIMH. HeoOpaTUMOCTh 3BOJTIOIUH.
AnantuBHas pagranys. HepaBHOMEPHOCTb TEMIIOB HBOIOLAH

6.4

Hayunble rumore3sl NPOMCXOXKIECHHUS JKU3HM Ha 3emie. AOuoreHes
U rmnaHcnepmus. JloHaydHble TPEACTABICHHUS O 3apOXKIACHUHU KU3HU
(kpearioHu3M). ['WmoTe3a MOCTOSIHHOTO CaMO3apOXKIEHUS KU3HU U €€
onpoBepxkenre onsitaMmu @D. Penu, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxxaeHue >ku3Hu U aCTPOOUOIIOTHSI.

OcHoBHbIE JTaIbl HEOPTaHUYECKOU JBOJIOLIU Y. [ImanerapHas
(reosoruyeckas) BOJIOIUSI. XUMHYECKas IBOIIONUA. AOHMOTreHHBIN CHHTE3
opraHuyeckux BeuecTB u3 Heoprannueckux. OneiT C. Mumiepa u I'. FOpu.
O6pazoBanue mnoauMepoB u3 MoHoMmepoB. KoarepBatHas rumoresa
AWN. Omnapuna, runoresa mnepBuyHoro OynboHa JIk. XomzaeiiHa,
reHeTuyeckas runoresa ['. Memnepa. Pubosums (T. Yek) u rumoresza «mupa
PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH U BO3HUKHOBEHHE IIPOTOKIIETKH.
Uctopuss 3emiin u MeTonbl €€ u3yuyeHus. Vckomaemble OpPraHUYECKHE
octaTku. ['eoxpononorus u ee meronbl. OTHOCHTENbHAs W aOCOIIOTHAS
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reOXpPOHOJIOTHs. ['€0XpOHOIOrnuecKas MKaja: 30Hbl, 3Pbl, IEPUOBI, STTOXH.
HavaneHbie sTambl opraHnyeckor HBOMOLMU. [losiBiIeHHE W H3BOIOLMA
MEPBBIX KJIETOK. OBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TIEPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE OMOIJICHKH KaK aHaJloT MEpPBBIX Ha
3emite coobmiecTB. CtpomaTonuThl. [IpoKaproTHI 1 3YKapHUOTHI.
[Ipoucxoxnenue YKapuoT (cumOuorenes). DBOJIOLIMOHHOE
IIPOUCXOXKAECHHUE BUPYCOB. IIponcx0oKaeHne MHOTOKIIETOYHBIX OPTaHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.
OcCHOBHBIE 3Talbl SBOJIOMHU BBICIIMX pacTeHUui. OCHOBHBIE apoMOpP(dO3bI
pacrenui. Beixon pactenuit Ha cymry. [losiBieHuMe cnopoOBBIX pacTEHHM
1 3aBoeBaHue UMH cyu. CemeHHbIe pacTeHus. [IpoucxoxaeHue NBeTKOBBIX
PaCTEHHIA.

OcCHOBHBIE ATanbl IBOJIIOLUHU KUBOTHOrO MHUpa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — TMOSBICHUE
COBpeMEHHbIX THUNOB. [lepBbie xOp/iOBbIe KUBOTHbIEC. JKU3HB B BOJE.
OBoNIONMS TMO3BOHOYHBIX. [Ipoucxoxkiaenue ampuOuil u  penTUIUH.
[IpoucxoxxaeHre MIIEGKONMUTAIOMUX ¢ NOTUL. [IpUHIUMI ~ KIHOYEBOTO
apomop¢o3a. OcBoeHrEe OECMO3BOHOYHBIMU U TO3BOHOYHBIMU JKUBOTHBIMU
CYILIH.

PazButne xu3Hu Ha 3emMje MO 3paM U NEpPUOJaM: apXxeH, MpOTEepO30i,
najeo3or, Me3030M, KkaihHo30M. OOmas xapakTepucTHKa KJiIuMaTa
U TeoJIOTHYecKuX mporeccoB. [losiBlieHME W paclUBET XapaKTEPHBIX
OpraHu3MoB. YTJIe0Opa30BaHKE: €r0 YCIOBUS U BIUSAHHUE HA Ia30BbIA COCTaB
aTMocQepsbl.

MaccoBble BBIMUpaHUS — JKOJIOTHYECKUE KpPU3HChI mpouuioro. [IpuynHbl
Y CJIECTBUS MaCCOBBIX BBIMUpaHHil. COBpEMEHHBIN SKOJIOTMUECKAN KPU3HC,
€ro 0COOEHHOCTH

6.5

Paznenbl u 3amaun antpomnojorud. Merosibl anTpornonoruv. CTaHOBJIEHUE
MPEICTABICHUN O MPOUCXOXKACHUHM YesioBeka. COBpPEMEHHBIE HAay4YHbIC
TEOPUH.

CxoncTtBo dYelmoBeKa ¢ JKMBOTHBIMH. CHCTEMaTHYECKOE II0J0XKCHHUE
yenoBeka.  CBHIETEILCTBA  CXOJACTBA  YCIOBEKA C  JKMBOTHBIMU:
CPaBHUTEIBHO-MOP(OTOTUIECKHE, IMOPUOIOTHYECKHE, ¢busmnonoro-
OnoxuMudeckue, IoBeAcHUYeckre. OTIMUus dYelloBeKa OT JKMBOTHBIX.
[IpsiMoXOkJIeHHE W KOMIUIEKC CBS3aHHBIX C HUM IpHU3HAKOB. Pa3zButne
TOJIOBHOT'O MO3ra U BTOPOW CUTHAJIbLHOW CUCTEMBI.

JIBrmxyiue cuiibl ((hakTOphl) aHTPOTIOTEHEe3a: OMOIOTUYECKHE, COIMATTLHBIC.
CooTHomieHrne OMOJIOrHYECKUX U COUANIbHBIX ()aKTOPOB B aHTPOTIOTEHE3E.
OCHOBHBIE€ CTaJUU aHTPOIOreHe3a. ABCTPATONUTEKH — JIBYHOTHE MPEAKU
moaen. YenoBek yMenbld, MEpBble U3TOTOBICHUS OpYAUN Tpyaa. Yenosek
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MPSIMOXOMSIIMK U TEePBBIN BBIXO JItojeH 3a mpenensl Adpuxu. Uenosek
reiienboeprckuii — o0LuMi NpeaoK HeaHIePTAIbCKOT0 YEJIOBEKA U YEIOBeKa
pa3zyMHOro. YemoBek HeaHIepTaIbCKUM KaK BUJ JIFOAEH XOJIOJHOIO KIIMMAaTa.
YenoBek pa3yMHbBIM COBPEMEHHOI'O THUIIA, JEHUCOBCKUI YEIOBEK, OCBOCHUE
KOHTHUHEHTOB 3a MpeaenamMu A QpukH.

DBOJIOLKS COBPEMEHHOI'0 YeoBeKa. EcTecTBeHHBI OTOOp B MOIMYJISLUSAX
yesoBeka. MyTalMoHHbIM npouecc W nonuMmopdusm. [lonmynsauuoHHbIE
BOJIHBI, Jpeid reHoB, murpanus u «3pGEeKT OCHOBATES» B MOIMYIISIUAX
COBPEMEHHOI'0 Y€I0BEKA.

Yenoseueckue packl. llonstue o pace. Bosblune pacel: €BpOINEOUIHAs
(eBpaswmiickasi), aBCTpajio-HErpoujHas (PKBATOpUANIbHAS), MOHIOJIOMIHAS
(a3marcko-amepukaHckas). Bpems u nmytu paccenenus yeiaoBeka o miaHeTe.
EnunctBo uwenoBeueckux pac. HayuHas HeCOCTOSITENBHOCTh pacu3Mma.
[Tprcnoco0IeHHOCTh UenoBeKa K Pa3HbIM YCIOBHUSIM OKPY)KAIOIIEH CpeJibl.
Bnusinue reorpaduueckoid cpeapl W apeiipa reHOB Ha MOPQOJIOTHIO
1 (HU3HOTIOTHIO YeTIOBEKa

7 DKOCHCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH
7.1 | Paznmensl u 3agaun skonorud. CBsI3b DKOJIOTHH C IPYTUMH HAYKaMH.
Metonp!l 3konoruu. IloneBbie HaOMIOIEHNA. DKCIEPUMEHTBl B 3KOJOTHHU:
npupoaHble U JabopaTopHble. MonenupoBaHue B 3K0J0TuUd. MOHUTOPUHT
OKpY’Karolen cpeibl: JIOKAIbHBIN, PErHOHATBHBIN U TJI00aIbHBIHN
7.2 Dkonornyeckue (GakTopbl U 3aKOHOMEPHOCTH UX AercTBUs. Knaccupukanus

AKOJOTHUUECKUX (PaKTOPOB: aOMOTHUYCCKHE, OMOTHYSCKHUE, aHTPOIIOTCHHBIE.
OO0mre 3aKOHOMEPHOCTU JIEHCTBHS 3KOJIOrMueckux ¢akropos. [IpasBuio
munumyma (K. Inpenrens, 0. JIubux). TonepanTHOCT. DBpUOHOHTHBIE
Y CTEHOOMOHTHBIE OPTraHU3MBbI.

AlGuotnueckue Qaktopbl. CBeT Kak dKonoruveckuit dakrop. [lericTBue
Pa3HBIX YYaCTKOB COJHEYHOrO CIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE
IPyNIbl PACTEHUI U )KUBOTHBIX MO OTHOLIEHUIO K cBETY. CUTHAJIbHAS POJIb
ceera. Doronepuonusm. TemrepaTypa Kak 3KOJIOTHUECKUU (axTop.
JerictBue TEMIIEPATYPhI Ha OpraHU3MBbI. [TolikunorepMHbIE
¥ TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
BnaxHocts kak 3kojornyeckuil Qakrop. IlpucnocoOnenus pacteHuii
K TojaepkaHuio BogHoro Oamanca. Kimaccudukamus  pacrenuii
0 OTHOLIEHUIO K Bojie. [Iprcnoco6ienust J)KUBOTHBIX K M3MEHEHHUIO BOAHOTO
pexXHuMa.

Cpenbl oOWTaHUSI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, TTOYBEHHAs,
riyOMHHas TOATNOYBEHHAs, BHyTpUOpraHu3MeHHas. DPU3NKO-XUMHUYECKHUE
0COOEHHOCTH cpefl oOuTaHusi opraHu3MoB. [IpucnocoOiaeHus: opraHu3MoB
K JKU3HM B pa3HbIX Cpelax.
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buonornueckue putmbl. Bremnue u BHyTpeHHUE pUTMBL. CyTOUHBIE
U TOAWYHBIE PHUTMBI. [IpHUCIOCOONIEHHOCTh OpPraHU3MOB K CE30HHBIM
U3MEHEHMSIM YCIIOBUH KU3HU.

XKuznennsle ¢opmbl opraHu3moB. [loHsiTHE O JKU3HEHHOH (Qopme.
XKuznennole ¢GOpMBI paCTEHUN: JEpPEBbs, KYCTAPHHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OHOJNETHHE TPaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX:
rUAPOOUOHTHI, TEOOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasza
KU3HH.

buortnyeckue  ¢dakrtopel.  Buumbl  OMOTHMYECKHMX  B3aUMOJCHCTBUI:
KOHKYPEHIUSI, XUIIHUYECTBO, cUMOMO3 U ero ¢Gopmbl. Ilapasutusm,
KoorTeparus, MYTyaJlu3M, KOMMEHCaJIU3M (KBapTUPAHTCTBO,
HaxjeOHu4ecTBO). Herpoduueckue  B3auMoaeHcTBHS — (TONMUYECKUE,
dopuueckue, dadbpuueckue). 3HaueHHE OWOTUYECKUX B3aUMOJCHCTBUN
JUIsL  CYIIECTBOBaHUSI OpraHuM3MoB B cpene oOurtanus. [lpuHuun
KOHKYPEHTHOT'O MCKITIOUEHUS

7.3

OKOJIOTMYECKHE  XapaKTepUCTUKW  momyisuuu.  [lomymsamust  kak
Ouonornyeckas cucreMa. Ponb HEOJHOPOMHOCTH Cpenbl, (PU3NUECKHUX
OapbepoB U  OCOOEHHOCTEW OHONOrMM BUAOB B  (POPMUPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYypbl monyssiiuid. (OCHOBHbIE TOKa3aTelu
NOMYJIALMU: YUCIEHHOCTh, MIIOTHOCTh, BO3PACTHAS U MOJIOBAsl CTPYKTYpa,
POXK1aeMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAIHSL.
DKOJIOTHYECKAs CTPYKTypa nonyiaiuu. OeHKa YUCIEHHOCTH MOMYJISUN.
JluHaMHKa TIONYJSINMUA W €€  peryisauus. DbHOTHMYEeCKHMH IOTEHIUal
nonyianuu. MoaenupoBaHue AWHAMHUKKA Tonyisauuu. Kpuele pocrta
YUCJIEHHOCTU TonyJsiuu. KpuBbie BbDKUBaHUS. Perymisius 4uCIEHHOCTH
MOMYJISIUNA: POJb (PAKTOPOB, 3aBUCSIIMX M HE 3aBHUCSIIMX OT ITUIOTHOCTH.
DKOJIOTUYECKHE CTpaTeruu BUA0B (r- u K-cTparerun).

[Tonsitue 06 skonmornyeckor HuIie Bujaa. Mecrooburanune. MHOromMepHas
Mozenp  dkosnornueckor — Humm k.M.  Xarumncona.  Pasmepsl
sKoJoruueckoi Humu. [loTeHnmanpHas U peain30BaHHAs HUIIIY.

Bun kak cucrema momynsuui. Apeansl BUIOB. Buabl M uMX KU3HEHHBIE
cTpaTeruv. 3aKOHOMEPHOCTHM TIOBEJCHUS U MUTPAIUN  KUBOTHBIX.
buonornueckre MHBa3UM 4y>KEPOAHBIX BUI0B

7.4

CooOmecTBa opranu3smMoB. buoneno3 u ero crpykrypa. CBszu Mexnay
Ooprannm3mMamMM B OHOIIEHO3e. OKOCHUCTEMa KaK OTKpbITas cHUcTeMa
(A.JIx. Tencnu). OyHKIMOHAIbHBIE OJOKH OpPraHU3MOB B JKOCUCTEME:
OPOAYLUEHThl,  KOHCYMEHTBI,  peAyLeHThl. Tpoduueckue  ypOBHHU.
Tpoduueckne 1nenu u cern. AOWOTHYECKHE OJIOKH  3KOCHCTEM.
[TouBsl M Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB M INOTOK 3HEPrUU
B SKOCHCTEME.
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OcHOBHbIE  TIOKa3aTeNM dKOcHCTEMBbL. buomacca u  mpoaykuus.
DKOJIOTHYECKHUE MUPAMUIBI YUCEI, OMOMACChI U DHEPTUHU.

HamnpapieHHble 3aKOHOMEpPHBIE CMEHBI  COOOIIECTB —  CYKIIECCHUHU.
[lepBruHbIE M BTOPUYHBIE CYKIIECCMHM M WX MPUYUHBI. AHTPOIOI€HHBIE
BO3JIEUCTBUS Ha cykieccuu. KinumakcHoe cooliiectBo. buopazHoobpasue
Y TIOJIHOTA KPYrOBOPOTA BEIIECTB — OCHOBA YCTOMUYMBOCTU COOOIIECTB.
[Ipuponnbie 3Kk0CUCTEMBI. AHTPOIIOT€HHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMA.
ArponieHo3. Paznuuus MeXJQy aHTPONOT€HHBIMH U MPUPOJIHBIMU
AKOCHUCTEMAaMH.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOosKocucTeM. I'opojackas
daopa u ¢dayna. CuHanTponuzanmsi Topojckoi (ayHbel. buomormdeckoe
U XO3SMCTBEHHOE 3HAYEHUE  arpodKOCUCTEM U ypOOIKOCHUCTEM.
3akoHOMepHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB
B SKOCHCTEMAX.

IlepeHoc oHepruM W BEHIECTB MEXKIY CMEXKHBIMH OSKOCHUCTEMaMH.
YCTOWUMBOCTD OPraHW3MOB, MONYJALUMA H OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JAEHCTBUI

7.5

buochepa — oOmennanerapras o0ojgoyka 3eMid, T/€ CYIIECTBYET
WM cynlecTBoBasia >ku3Hb. Ydenue B.M. Bepnaackoro o Ouocdepe.
Oo6mactu OGuocdepbl u ee coctaB. JKuBoe BemecTBo Ouocdepbl M €ro
(GyHKIUH.

3aKOHOMEPHOCTH cyiecTBoBanus orocheprl. OcodOeHHOCTH Orocdephl Kak
r00anbHOM 2KOocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB U OMOreOXMMHUYECKHE MHUKIBI (yriiepoaa, a3ora).
PurmudHOCTS siBIICHM B Ouocdepe.

3onanbHOCTh Onocdeprl. Ilonstue o O6mome. OCHOBHBIC OMOMBI CYIIIH:
TYHJpa, XBOWHBIC Jieca, CMEIIaHHBIC M IMMPOKOJIMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, TyCTBHIHW, TPOIHMYECKHE Jieca, BBICOKOTOphs.  Kimmar,
pacTUTEIHHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa u (PYHKITHS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHITAIa
u 6nochepHbIx QyHKIUI

7.6

OKOJIOTMYECKHE KpPU3UChI M WX MpuU4uHbBL. BoszneiictBue yenoBeka
Ha Owuocdepy. 3arpsisHeHue Bo3AylIHOW cpeabl. OxpaHa Bo3AyXa.
3arpsi3HeHHe BOJHOW cpeabl. OxpaHa BOAHBIX pecypcoB. Paszpyiienue
nouBbl. OXpaHa MOYBEHHBIX PeCypcoB. MI3MEHEHUE KIIMMaTa.
AHTpPOIIOreHHOE BO3/ICIICTBUE HA PACTUTEIbHBIN U )KUBOTHBIN Mup. OXpaHa
pPACTUTENBHOIO M JKUBOTHOrO wmupa. OCHOBHBIE NPUHLMUIIBI OXPaHbI
npuponbl. KpacHsie kHuru. Oco0o oxpaHsieMble MPUPOJIHBIE TEPPUTOPUU
(OOIIT).

borannueckue canpl ¥ 300J10THUYECKUE TAPKU.
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OCHOBHbIE€ MPUHIMIBI YCTOWYMBOTO PAa3BUTHS YEIOBEUYECTBA U MPUPOJBL.
PannonanbHOE€ MPUPOJONOIB30BAHUE W COXpPAHEHUE OHOJIOTHYECKOIo
pazHooOpazust 3eMiu
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYHEHUKA

* buonorus. buonoruueckue cucremsl u nporecchl, 10 kmace/ TepemoB A.B.,
ITerpocora P.A., O0111ecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO «OL]
MHEMO3HNHA»

* buonorus. buonorudeckue cucremsl u nporneccol, 11 kinace/ Tepemor A.B.,
[TerpocoBa P.A., OGmiecTBO ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO «M O]
MHEMO3HNHA»

* buonorus, 11 knacc/ boponun I1.M., Ipimimun .M., Ca6auna O.B.; mox
penakuueit llymuoro B.K., Jemmimuna .M., AkiirionepHoe o0111ecTBO
«M3parenscTBO «lIpocBemienne»
buomnorus. 10 kmacc : yue6.11s1 0011e00pa3oBaT. OpraHu3alii : yriryOoaeHHbIN
ypoBens / [ JI.B. Bricotikas u ap.]; mox pea. B.K. lllymuoro u I'.M. [IpiMitiuiia.
- 4 -e u3n., crep. - M.: [Ipocsemenne, 2022
buomnorus. 11 knacc : yue0.17s1 00111e00pa3oBat. OpraHu3aluii : yriryOJaeHHbII
ypoBens / [ JI.B. Beiconikast u ap.]; mox pen. B.K. [llymuoro u I'.M./|piminuiia.

- 4 -e w31, ctep. - M.: IIpocsenienue, 2022

METOAUYECKHUE MATEPHUAJIBI UIA YYUTEJISA
buonorus. Meronuueckue pexkomenaanuu. 10-11 k. : yued. mocobue st
o011eo0pa3oBat. opranuzanuii : yrinyoneHHnsld ypoBeHb / T.T. ®omuna - M.:

[Ipocsemenue, 2017.- 000 c.
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Hemviut, CadnaunHa, Beicorkast: buomorns. 10-11 kmaccsl. [Ipaktukym.

VYruybnennsiii ypoenb. ®I'OC

IMN®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHN
UHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://www.darwinmuseum.ru/

https://infourok.ru/

https://oblakoz.ru/

https://www.shio.info/
https://anatomcom.ru/partl/struktura_i_funkcii_skeleta.html
http://www.theanimalworld.ru/animals/addaks.html

https://www.zin.ru/museum/
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