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MOSACHUTEJBHASA 3AIINCKA %
[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Omosorus) Ha‘%

ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO

3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoii CDCI[epaHI/II/I»,%
dI'OC COO, Konmenuuu mnpernojaBaHuss ydyeOHoro mpenmera «buosigorus» HEEK

OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS. %
YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11

KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO- zi«

HayuyHble npeameTe». CormacHo mnonoxeHusm POIOC COO HpO(bI/IJILHHeEi“

y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM

nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs H%

MIPU3BaHBl OOCCIEYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHM, cpenHHMzﬁ

o01MM, cpeHUM MpodheCcCUOHATBHBIM U BBICIIUM oOpa3zoBaHueM. B To xe BpeMﬂEi«

KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha

MPUOPUTETHOE PEIICHHE O0pa30BaTEIbHBIX, BOCHUTATEIBHBIX U pa3BHBa}ome;ﬁ

3a/lay, CBS3aHHBIX C NpodopueHTanuenn oOydaronmxcs Hu CTHMyJIHpOBaHHeMEﬁ

WHTEpeca K KOHKPETHOM O0JIACTHM HAyYHOI'O 3HAHMS, CBSI3aHHOTO C OMOJIOTHUEH,

MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEH, CTIOPTOM WJIM BOCHHBIM JICJIOM. Ei«
[Iporpamma mo ydeObHomy mpeamety "buonorua" naér npeacTtaBieHHE 0%

Heau M 3aJayax M3ydeHus ydeOHoro mnpenmera «buonorus» Ha yrny6neHH0M:ﬁ

YpOBHE, onpeaeiisieT o0si3aTeNbHOe (MHBAPUAHTHOE) MTPEAMETHOE COAep KaHue, ero

CTPYKTYPHpPOBAaHHME TIO pazjieliaM ¢ TeMaM, paclpeiesieHue 110 KnaccaMEiK

PEKOMEHJIyeT TMOCIE0BaTeIbHOCTh M3Y4YEHUs YYEOHOro marepuaia ¢ yquOMfi“

MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,

BO3pPACTHBIX OCOOEHHOCTEH oOyuwaromuxcsi. B mporpamme 1o 6I/IOJ]OFI/II/I%

peanv30BaH NPUHIUIT MPEEMCTBEHHOCTH C HM3y4YeHUEM OHOJIOTMU Ha ypOBHe%

OCHOBHOTO  O0miero oOpa3oBaHusi, Oysaromaps 4eMmy HpOCManI/IBaeTCSI%

HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,

OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO MI/IpOB033peHI/IHEﬁ

HKOJIOTUYECKOTO MBIIUICHUS, MPEACTaBICHU O 370pOBOM 00pasze >KHU3HW, Ha%

BOCIIUTaHUE OEpeXHOro OTHOIICHUS K OKpYXarolled NpupoaHou cpene. B

nporpaMme Mo OHMOJIOTHH TakKe IMOKa3aHbl BO3MOKHOCTH YYEOHOTO npez[MeTaEﬁ

«buonorusiy B peamuzaruu  TpeboBanuii PIOC COO «k nnaHpreMHMEiK

JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B ;ig

(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH

OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTUYECKOTO O00pa3oBaHUS Ha%

YPOBHE CpeJHero oo1ero oopa3oBaHusl. %
VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus

3aBepiiaeT OuoJIOTMYecKoe O00pa3oBaHME B IIKOJE MW OPUEHTUPOBAH Ha%
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paciuiMpeHue U yriayOneHue 3HaHWKi OOYyYaroIIHUXCs O XUBOM Mpupoje, OCHOB&X%
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHH, HSMOPHOIIOTHMH U OUOJNOTHU pa3BHTH;1,Eﬁ
TeHETUKH, CEICKI[UN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3yyenue yudeOHOro mnpeamera «buonorus» Ha YriIyOJIEeHHOM ypOBHe%
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K IMOCIEAYIOIIEMY nonyqumoEiK
Ononornyeckoro  oOpa3oBaHMsI B By3aXx M OpraHU3ALMIX cpez[Hem%
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TP  U3YYEHUU 06yqa}0mHMHcsizi«
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOI‘O%
oOmiero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOJy4YarOT pa3Buthe. Tak,
pacmMpeHbl U yriayOJjeHbl OHMOJOTMYECKHWE 3HAaHUA O PACTEHHSX, )KI/IBOTHBIX%
rpubax, OaKTepusX, OpraHU3ME 4YeJOBEeKa, OOIUX 3aKOHOMEPHOCTAX )KI/ISHI/I%
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U HOHCKOBorozﬁ
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTUPBI AJI MOCIEAYIOLIErO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHHUM czﬁ
COOTBETCTBYIOIIMMHU 3HAHHUSMH, IOTYYCHHBIMU OOYUYaIOIIUMUCS TPH H3yqupm5i“
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydeOHOMy mnpenmery '"buomorus” 0Tpa>1<aeTEiK
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBIN MOAXOABl K H3YYECHHIO 6H0nomniﬁ
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpHbIE NI mHBblxzﬁ
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKoro paszHooOpaszus miaHeTtsl. Tak, B 10 KH&CCC%
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJIOrHH, 3MOpPHOJIOTUN Hfi“
OMONOTUN Pa3BUTUS, TEHETUKU W CEJICKIMU, OMOTEXHOJOTUU U CHUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCA 3HAHUS OOydYarolmuXcs Mo OOTaHUKE, 300J10r1/m§ﬁ
aHaromuu, (uznonorun uenoBeka. B 11 kiacce wuzydarorcs 3BOH}OHHOHHO€%
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe. ;i«

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, MW, MPUHITUIIOB U TPaBUJ, Eig
JeXKAallUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUM o%
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKECHUSX, COBpeMeHHLIXEﬁ
WCCJICIOBAHMSIX B OMOJIOTHH, IPUKIIATHBIX ACTIEKTaX OMOJIOTUYECKUX 3HAHUM. I{Hﬂzﬁ
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co ;ig
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS U pa3BHTHs{zi«
TOM uiau MHOW oOjacTu OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apy6e>1<Hblei<<
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM. %
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[enb n3yuenus yueOHoro npenmera «buonorusp» Ha yrimyOa€éHHOM ypOBHE —%
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3alMi J>KUBBIX CHCTEM pa3HOr0 paHra © NpuoOpeTeHue yMEHUU
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JloctmxeHnne 1enu u3ydeHus yudeOHoro mpenmera «buonorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHUS >KHUBOW TNPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJIaMH  CaMOCTOSITEJIbBHOTO  IPOBEJAEHUS  OMOJOTHYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U  COLMAIbHO-3KOHOMUYECKHMMH U  SKOJOTHYECKHUMHU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIEHUIO K OKpY)KaroIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO0  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBATH M COOMIOJATH  MEPHI
npo@uIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOLIUXCS WHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTE
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, PEIIAEMBbIMH €10 MpoOJeMaMH, METOJO0JIOTue
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEACHUS AKCIIEPUMEHTAJIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;
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BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B %
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTHIECKO %
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN; %
npuoOpeTeHrue  OOy4YaroMIMMHUCS  KOMIIETEHTHOCTH B pauHOHaJILHOMEiK
IPUPOJIOTIONB30BAaHUH  (COOIOACHUE MPAaBHI TOBEACHUS B MPHUPOJE, oxpaHm%
BUJIOB, SKOCUCTEM, Oroc(eprl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 37I0POBBS
OKpYXKaIOIIUX  JIojied  (CoOmMoieHuss Mep  MNpo(HIIaKTUKH 3a60JIeBaHHHEi«
oOecrieyeHue O€30MacHOCTU KUBHENEATEILHOCTH B UYpE3BhIYANHBIX cmyaumxzﬁ(
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU; %
CO3JaHHe  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpA O6Y‘—IaIOHII/IMI/ICH%
VHIWBUYyaJIbHON oOpazoBaTeIbHON TPACKTOPUH, CITIOCOOCTBYIOIICH %
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHIUBUTyAIbHBIMU WHTEPECAaMH M IIOTPEOHOCTSIMH PETHOHA. %
OO111ee 4MCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMU Ha yrny6neHH0M5i“
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo). %
OT6op opraHu3anMoHHBIX (OPM, METOJOB M CPEACTB OOyUCHUS 6H0n0r1/11/15ig
OCYIIECTBISIETCS ¢ y4€TOM CHenu(PUKU €ro Coaep)kaHus U HaMpaBICHHOCTH Hazi«
NPOJOJDKEHHE OMOJOrnYeckoro oOpa3oBaHMs B OpraHu3alusaX CpeaHEro
PO eCCHOHATIBEHOTO U BHICIIETO 00pa30BaHUSI. %
OO0s13aTeIBbHBIM YCIIOBHEM MPU O0YYCHUU OMOJIOTUH HA YITyOJaEHHOM ypOBHefi“
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaronIMXcsl B BBIMOJHEHUU MPOEKTHBIX M YYEOHO-HCCIEA0BATEIbCKUX pa60TEiK
TEeMaTHKa KOTOPBIX OMPEIASIASTCS ydUTEJIeM Ha  OCHOBE I/IMe}omI/IXCHEiK
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHA. %
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COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OMoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OWoJIOorMK B (POPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHO
kaptuabl mupa. [Ipodeccun, cpsizaHHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuu, U. I1. [TaBnos, 1. 1. Meunnkos,
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTeMbl Kak NpeaMer u3zydeHust Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KHUBBIX CHUCTEM: MOJICKYJSAPHBIM, KIECTOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, YKOCHUCTEMHBIMN
(buoreoneHotTuyeckuit), omochepuniit. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroiire >kMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3AINU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka runote3. HyneBast runoresa. Ilonsrtue BbIOOpKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun
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Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU IKUZHWY, «EI/IOJ'IOFI/ILICCKI/IG%
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI ‘%
npuposib», «CTpoeHHe KUBOTHOW KIIETKW», «TKaHW >XUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepar, «MCTO,ZIBI%
W3YUYEHHUS )KUBOU ITPUPOJIBI». %

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS npOBez{eHm%
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnosp30BaHWE pPa3IMYHBIX METOHOB npnzi«
W3YUYEHUH JKUBBIX CHCTEM. Eﬁ

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-(QYHKIMOHAJIbHAS €AUHUIA YKUBOTO. I/ICTopHﬂEiK
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. HJBaHHEﬁ
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOKECHHS COBPEMEHHOM KHGTO“IHOI/I%
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTHH: MI/IKpOCKOHI/IH%
xpoMarorpadusi, 3meKTpodope3, METOJlI MEYEHBIX ATOMOB, z:n(bq)epeHuHaanoe%
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emok. DNEeKTPOHHAsT MUKpOcKomnus. KoxgoxanvHas MUKpoCcKonus. Bumaﬂbﬂoeiﬁ(
(npudicuznenHoe) uzyueHue Kiemox. %

JleMoHCTpauumn ;i«

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. llneiinen, P. Bupxos, K. M.
bap. Eﬁ(

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MI/IKpOCKon»,Ei“
«HcTopust pa3BUTHSI METOJOB MUKPOCKOTIUIY.

OOopyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTsl paCTHTeanHx,EiK
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK. %

IIpakTnueckas padora «/3yueHue MeETOJOB KIETOYHOM 6H0ﬂ0rnnzﬁ
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
TTLIP)». %

Tema 4. Xumuueckasi Oprann3anms KJICTKH %

XUMHUYECKUI COCTaB KJIETKH. Makpo-, MUKPO- U YJIBTPAMUKPOIIEMEHTHI.
Bona um e€ posib Kak pacTBOpUTENI, peareHTra, y4acTHe B CprKTypHpOBaHHH%
KJIETKH, TEIUIOpErysauuu. MuHepallbHbIe BEIIECTBA KIETKH, UX 6H0nornqec1<aﬂ5i“
poib. Poib KAaTHOHOB M aHHOHOB B KJIETKE. %

Opranuyeckne BelleCTBAa KIETKA. buonormyeckue mnonaumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTPYKTYphl OEIKOBOW MOJIEKYJIBI. HepBHqHaﬂ%
CTpyKTypa Oenka, menTHaHas CBsI3b. BTopuuHas, TpeTHuHas, quBepTHqHaﬁ%
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi. Ei«

[
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YraeBoasl. MoHOCaxapubl, IUCaXapuibl, OJIUTOCaAXapuabl U nonncaxapnnm.%
OOmuit  mnaH CTpoeHHss ¢ (U3HKO-XMMHYECKHE CBOWCTBA erIeBOI[OB.%
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpl. M'mapodunsHO-THApOGOOHBIE cBOMicTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1me cBoWCTBa OMOJOTHYECKIX MEMOpPaH — TEKYUYECTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CtpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. Jlpyeue wuyxneozuompugocpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CcmpyKmypbol U OYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzaiin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrnipeneneHue XUMUYECKMX 3JEMEHTOB B HEXKHBO
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabnuel u cxembl: «llepuoguueckass TabMWIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooB», «CTpoeHre MoJieKyn JunuaoBy, «HyKIeMHOBbIE KHCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi pabora «O0GHapyxeHHEe OCIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopuass  pabdora  «MccienoBaHue  HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.
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Ctpoenue npokapruoTuieckon kieTku. Knerounas crenka Oakrepuii u apxeﬁ.%
Oco0eHHOCTH CTpOEHUs TeTepoTpoPHON U aBTOTPOGHON MPOKAPHOTUUECKHUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckas wmemOpana (riazmanemma). CTpykTypa IJIa3MaTHUYeCKO
MeMOpanbl. TpaHCIIOPT BELIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBI
(muddy3usa, obneruénnas auddys3usi), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGora Hatpwmii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

[utomna3ma. [luto3one. Llutockener. [[Brmxenne nuroriazMel. OpraHoubl
kieTkd. OnHoMeMOpaHHBIE OPraHOMIbl KJIETKU: SHAOIUIa3MaTHYeCcKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuii  (arpaHyisipHBIA)  SHIOIIA3MATUYECKU
petukynyM. CekperopHas ¢pyHkuusa annapara ['onbmxu. Moougukayusa 6enkos
annapame [ onvoocu. Copmupoexka benxkos 6 annapame I onvoxcu. TpaHcnopt
BEIECTB B KJIeTKE. Bakyosnu pacturenbHbIx Ki1eTOK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHUBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUM.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. lIpomesxcymounvie Gunamenmol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbvl Hemblueunblx Kiemok. MukpotpyOouku. Kietouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
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uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6osouka siapa, XPOMATHH, KapUOILIa3Ma, SIPBINIKU, UX CTPOCHUE H
byakuun. SnepHpiii O0enKOBBIM MaTpuKkc. IIpocTpaHCTBEHHOE pPaCIOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOl 00010YKU 6 Mmumose. AHoepHvi
MpaHcnopm.

Kinerounsie BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu
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[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc. %
Tabmumpt 1 cxeMbl: «CTpOEHHE JYKapUOTUYECKOM KIETKU, «CTpoeHHeEﬁ
JKUBOTHOM  KJETKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPHUW», «SAapo», «CTpoeHUE NPOKAPUOTHIECKON KIETKN. %
OOopynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENapaThl paCTHTenLHHX,EﬁK

YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK. %
JlaGopaTopuasi pabdora «/I3ydeHue CTPOCHUSI KIETOK Pa3IMYHbIX
OpraHU3MOB). zi«

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD». Eﬁ

JlabopaTtopnass padora «MccinenoBaHue Ia3MoiM3a W JAEIUIa3MOJn3a B
PACTUTEIJIBHBIX KJIETKAX). %

IIpakTnueckas  padora  «/3ydyeHue  JOBWKEHHS  LUTOILIA3MBI B%
PACTUTENIbHBIX KIETKAX). %

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIISILINS U JUCCUMUWISIUS — JIB€ CTOPOHBI MeTaboau3ma. Turbl 06MeHaEiK
BEILLECTB: aBTOTPO(QHBIA W TreTepoTpoHBIA. YdyacThe KUCIOpoaa B O6MCHHHX%
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMEHHBIX Tporieccax. DepMEHTATUBHBIN XapakTep peaxiuin KneToqﬂoroEiK
Metabomusma. DdepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXaHH3M z[eﬁCTBI/m.EiK
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPTAaHUYECKUX KaTalnu3aTOPOB. Bemcn-%
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakIuii OT pa3IMYHbIX (PAKTOPOB. %

IlepBUYHBIA CHHTE3 OpPTraHUYECKUX BEIIECTB B KIETKE. dDOTOCHHTez.%
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmuvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Poiap XJI0poIiacToB B Hpouecceiﬁ(
doTtocunTe3a. CBeToBas u TeMHOBas daszpl. Pomoovixanue, Cz, Cy u CAM-munbz%
gdomocunmesa. IlponyktuBHOCTh (hOTOCHHTE3a. BimsiHME pa3audHBIX q)aKTopOB;i«
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pasnoo0Opasue opraHH:sMOB-xeMoanTeTHKOB:Eig
HUTPUPUIUPYIOIIME OaKTepuu, >Kene300aKTepuu, cepoOaKTEpHH, Boglopo;leIeiiK
OakTepuu. 3HaUEHHUE XEMOCHUHTE3a.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHus u szi«
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI Kak 06LeKTLIEﬁ
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH. ;ig

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHIEIUICHHE TITFOKO3BI. zi«

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHApUI B%
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus MeMOPAHHO20 2paoueHma npomoHO8. CMHMQS%
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AT®D: paboma npomonnoi ATD-cunmaszwi. IlpeumyiectBa a’poOHOTO HYTI/I%
oOMEHa BeIeCTB mepes aHadPOOHBIM. DPHEKTHBHOCTH SHEPTETHUESCKOTO OOMEHa. Ei“
JleMoHCTpanun %
[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenbrapar, 11. Mutuem, I'. A. 3aBap3uH. %
Tabmuibt 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETUICCKUN OOMEH, <<BI/IOCI/IHT63%
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.
O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE IS anFOTOBJIeHI/I;Izi«
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB. %
JlabopaTtopnass paGora «/3yyeHune  KaTaqTUTUYECKOW  AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y. %
JlaGopaTopnass padora «l3yueHue QepMeHTATUBHOTO pacmenneHmEiK
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX). %
Jlabopatopnass paGora «CpaBHeHHE mpoIEcCOB  (POTOCHUHTE3A
XEMOCHUHTE3a». %
JlabopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKEHUS U JBIXAHUS. Ei“
Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe
Peakunun matpuunoro cuHte3a. [IpUHIMI KOMIUJIEMEHTAPHOCTH B peaKuHﬂinK
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui %
KOJ, €ro cCBoMcCTBa. TpaHckpunuusa — wmaTpuunbeli cuHTe3 PHK. HpI/IHHI/IHBI%
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK. %
Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka. Eig
Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoMa yzig
MPOKAPUOT U IYKApHUOT. Peryisiius akTUBHOCTU T€HOB Y MPOKApHUOT. FHHOTesa;i«
ornepoHa (®. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCHpeccult 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 06MeHHHinK
npoiieccoB B kieTke. KieTounslit romeocTas. %
Bupychl — HekeTounble (hOPMBI )KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHHE
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll uumiﬁ
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos. %
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda. %
Bupychsie 3a00eBaHus 4esioBeka, kMBOTHBIX, pacteHuit. CITN, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI. zi«
Buoungopmamuxa: unmezpayus u ananuz O0abUUX MACCUBOS («blgdata»)ii«
CMpYKmMypHuIX Ouoiocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyune.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodovl 00cmasKu 1eKkapcms. %
[
[
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JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1muka, ero mepuoabl W peryisnusa. Wutepdaza u  MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunTeTndyeckuii  (MMOCTMUTOTUYECKUM),  CHHTETHYECKHI
MOCTCUHTETHUECKUH (MPEMUTOTUUECKUI) IEPUOIbI UHTEP(DA3HI.

Martpuunbii cunres JIHK — perumkanms. [Ipunnuner penmmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u

=
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TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbli  HaOOpel  XpoMocoM. ['omonorumunsie xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHUe
MHTO3a.

Perynsnust MUTOTHUYECKOTO IHKIA KIETKH. [IporpamMMmmpyemasi KiIeTOYHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Murtoszyn, «CtpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpelIka JIyKay.

JlaGoparopnass  pabdora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpenaparax.

JlaGopaTopHasi paboTa «HabmoneHne MuTO3a B KIIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OAHOKJIECTOYHBbIC TPHUOBI, OJHOKICTOYHBIE
BOJIOPOCIH, ApyTrue MpoTUCThl. KoJIOHUAIbHBIE OPTaHU3MBI.
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B3aumocBsA3p 4acTell MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesbHAasd,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
PaCIIOJIOKEHUS TKAHEW B OpPraHax >KMBOTHBIX M YEJIOBEKA.

Opranbsl. BereraTuBHbIE M T'€HEpAaTHBHBIE OpraHbl pacTeHuil. Oprasbl
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranuzmoB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
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BHYTPHUKIICTOYHOC IIHUIIICBAPCHUC. [Iutanne MO3BOHOYHBLIX >KMUBOTHBIX. OTI[GHBI%
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MUIIEBAPUTENBHOTO TpakTa. [lumeBapurtenvHble xene3bl. llumieBapurtenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >kuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxxHOoe npixanue. /[pixarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. /[prxaHue mMO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUE CTPOEHUS JIETKUX IO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucrema 4esioBeka. MeXaHu3M BEHTWISIUUHU JETKUX y MTHL U
MIIeKonuTaromux. Perymnsmus apixanus. J{prxatenbHpie 00bEMBI.

TpaHcnopT BelIECTB Yy OpPraHu3MoOB. TpPaHCIOPTHBIE CHUCTEMBI PACTEHUM
Tpancnopt BemecTB y >KUBOTHBIX. KpoBEHOCHass cucremMa U €€ OpraHbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrum kpoBooOparieHusi. IBOJIOIHMOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOYHBIX KHBOTHBIX. PaboTta
cepaua u e€ peryssiusi.

Brigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DunbTpanus,
CEKpeIus U 00paTHOE BCACHIBAHWE KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJEICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICJIUTENIBHON cucTemMaMu. Beiaenenue y
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% MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [Touku. CtpoeHue u (byHKuHOHHpOBaHHe%
Ei“ Heppona. OOpazoBaHNE MOYH Y YETIOBEKA. Ei“
% 3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI %
OakTepuii M UUCTHI MPOCTEHIIMX. 3almuTa Y MHOTOKIETOYHBIX PACTEHUMU.
zi« Kyrukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI. Eig
% 3amMTa 'y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HX HpOI/IBBOI[HBIe%
3amura opranusmMa oT Oone3zHel. IMMyHHas cuctema 4enoBeka. KieTouHblil u
Ei« TYMOpPJIbHBIA UMMYHHUTET. BpokaAEHHBIH M NPUOOPETEHHBIM CHGHI/I(bI/ILIeCKI/II/I%
Eﬁ uMMyHUTET. Teopus KiOHaNIbHO-celdekTuBHOro ummynutera (I1. Dpnux, O. Miﬁ
bepuer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
Eig UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN. EEK
;i« PazpgpaxuMocTs W perymsiuuss |y  OpraHu3moB. Pa3apakuMocThb zi«
Ei« OJTHOKJIETOYHBIX OpraHu3mMoB. Takcuchel. PazgpaxumocTs u  perymsuus y%
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.
Eig HepBHasg cucrema u pedrekTopHas peryiasiuus y >KHUBOTHBIX. HepBHaﬁ%
Ei“ cucTeMa U €€ OTHENbl. DBOJIIOUUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHCTeMHEi“
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
Ei« pedrnexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PE(ICKCHI. zi«
Eﬁ( ['ymopanbpHast peryisiuus U 3HAOKPUHHAs CHCTEMa YKUBOTHBIX U quOBeKaEiK
zi« Kene3pl SHIOKPUHHOW CHUCTEMBI M WX TOpMOHBL. JleiicTBue ropMOHOBzi«
B3auMoCBsA3b HEpBHOW M SHIOKPUHHOW cucTeM. [ umnoTtaiaMmo-runodusapHas
;i« CUCTEMA. Eﬁ(
Eﬁ JleMOHCTpanuu Eﬁ
[Toptper: U. 11. I1aBnos.
zi« Tabmuupl U cxembl: «OIHOKIETOYHBIE BOJOPOCIH, «MHoromequHe%
Eig Bojopocim», «bakrepumn», «lIpocrenmme», «Oprasbsl LIBETKOBBIX paCTeHI/II/I»,%
;i« «CucteMpl  OpPraHoB TMO3BOHOYHBIX JKHMBOTHBIX», «BHyTpeHHee CTpoeHHe;i«
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
zi« «CTpoeHue JNHCTOBOM IUIACTUHKWY», «TkaHW >KUBOTHBIX», «CKener quOBeKa»,Eﬁ
EEK «IIumeBapurensHas cucteMa», «KpoBeHocHass cuctemay, «JlblxaTenLHaﬂfiK
cuctema», «HepHas  cucrema», «Koxka», «Mpbleynas  cucremay,
% «BplgenurenbHas cucTeMay, «DHAOKPHUHHAs cucteMa», «CTpoeHue MBIHIHBI»%
Ei“ «Ammynurer»,  «KuiiedynomnonoctHeie», «CxemMa  NHUTaHUSA paCTeHHH»,EiK
;ig «KpoBeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue rm]pm»gig
«CtpoeHue mniaHapum», «BHyTpeHHee CTpoeHHe O0XkKAEBOro 4epBs», «HepBHas
% cuctema poio», «HepBHas cucrema ssrymkm», «HepBHas CHCTeMazi«
Ei« npecmblkaromuxcs», «HepBHas  cucrema  nruny, —«HepBHas CHCTeMaEi«
% MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy. zi«
[ [
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O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpPENaparhl OJIHOKJIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUH, repOapuu
pacTeHUM pas3HbBIX OTACJIOB, BIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTU JETKUX, MEXaHU3Ma
JIBIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3TUYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHuW3MoOB: Oecrionoe (BKIIOYas BETE€TaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonmoBoe pasmuoxkeHue. [lonoBble kieTku, win rametsl. Meno3. Craauu
Mmeno3a. [loBenenne xpomocom B Meno3e. Kpoccunrosep. buosmornueckuii cMpica
MeHo3a M IIOJIOBOTO Tporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue ¥ pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPHUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenoe u mooenu mopghocenesa. Cramgun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiaika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pa3Butne xuBoTHBIX. [locTamOpuonaneheiii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHUE MPSAMOrO0 M HEMPSIMOTro
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% pPa3BUTHS, UX PACHPOCTPAHEHHE B MpUpoje. THUIBI pOCTa KUBOTHBIX. CDaKTopBI%
Ei“ PEryJluU POCTa KUBOTHBIX U ueioBeka. CTaauu mocTaMOpHOHATBHOTO pa3BHTmEﬁ
% y JKUBOTHBIX U uenoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI. %
Eig Pasmuoxxenne u pasButue pacteHui. ['ametodut u cnopodur. Meiios B%
% KU3HCHHOM TIHMKJIe pacTeHuil. OOpa3oBaHue Crop B Iporiecce MCHOB&%
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
zi« opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue I/I%
Ei“ pa3BUTHE CEMEHU. Ei“
MexaHu3MBbl PETYISLUN OHTOIEHE3a Y PACTEHUMN U )KUBOTHBIX.
5‘“ JleMoHCTpanun zi«
% [Toptpersl: C. I'. HaBammun, X. [lIneman. %
Ei« Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHUE», «Turmbl 6ecnonorozﬁ
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUJAOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
% «PazmHokenue runpe», «Meno3», «Xpomocomel», «I'ameroreHes», «CTpoeHI/IeEiK
Ei“ AULIEKIETKH U criepMaro3ouaay, «OCHOBHBbIE CTaAuM OHTOreHesay, «lIpsmoe Hzi“
HEmpsMoe pa3BuThue», «Pa3Buthe wMalckoro xyka», «Pa3Butue capaHumy»,
Ei« «Pa3Butne nArymku», «JIBoHHOE OIUIOAOTBOPEHHE Y ILIBETKOBBIX paCTeHI/II/I»,%
Eﬁ( «CTpoeHue ceMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX pacTeHUN», «KHU3HEHHbIN um{niﬁ
:i« MOpPCKOM  KamycTbl», <« Ku3HeHHBIM 1HMKI MXa», <«OKU3HEHHBII umcnzi«
MAarIOPOTHUKA», «JKM3HEHHBIN IUKII COCHBI».
Eig OOopynoBaHHe: CBETOBOM MHMKPOCKON, MHKpPOIpenapaThl SHULEKIETOK HEEK
Ei“ CIIEpMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY. Ei“
JlaGopaTopHasi pabora «/3yueHne CTpOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
zi« MHUKPOIIPENApATAX . Ei«
% IIpakTuyeckasi padora «BpIBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIICH %
zi« MO3BOHOYHBIX )KUBOTHBIX). ;ig
JlabopaTtopnass paGora «CTpoeHME OpPraHOB pPa3MHOXKEHUS BBICIINUX
Eig pacCTEHMIN». Eig
% Tema 11. I'eneTuka — Hayka 0 HACJIEJICTBEHHOCTH U mMquHBOCTnEiK
OPraHMu3MoB
:i« Hcropust cTaHOBICHUS W Pa3BUTHS TEHETUKW Kak HayKud. PaboTbl zi«
% Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B paBBI/ITI/II/I%
;ig reHetuku. Pabotel H. K. KonbioBa, H. Y. BaBunora, A. H. benosepckoro, I'. ﬂ;ﬁ
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.
% OCHOBHbBIE€ TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
% aJUieJIbHbIE TEHbI, AJIbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
zi« MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.
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% OCHOBHBIE ~ METOABI  TE€HETHUKU:  THOPHAOJOTMYECKUN,  IMUTOJOTMYECKUN ,%
‘% MOJIEKYISAPHO-TEHETUYECKHM. %
% JleMoHCTpanun
[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Koabsnos, H. %
% BasuioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. %
% Tumodees-PecoBckuid. %
Tabmus! u cxeMbl: «MeTopI TeHETUKIY, «CXEMBI CKPEITUBAHUS.
% JlaGopaTtopnas pabora «/lpo3oduima Kak  OOBEKT reHeaneCKHx%
% VICCJIEIOBAHUI. %
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
% Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menpens — 3&1I<0HEﬁ
Eﬁ €AMHO00pa3usl rTHOPUIOB MEepPBOTo MokojaeHus. [IpaBuno nomMmunupoBanus. Bropoi %
% 3aKkOH MeHaens — 3aKOH paclIeIuIeHUs NpPU3HAKOB. llurosnormueckue OCHOBLIEEK
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.
% AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS. %
% Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH. %
JuruOpugHoe ckpemyBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOIO
Eﬁ Hacle0BaHUs  Ipu3HakoB.  lluTtomorndeckne  OCHOBBI z[HrH6sz[H0roiiK
Eﬁ CKpeILBaHUS. %
zi« CueruieHHOEe HacienoBaHue npusHakoB. PabGotel T. Moprana. CuenneHHoezi«
HACJIEJOBAHUE TE€HOB, HAPYILICHHE CLETUICHUS MEXIAy T'e€HaMH. XPOMOCOMHAas
% TEOPUs HACIECACTBEHHOCTH. %
% ['enernka nosa. XpoMOCOMHBI MEXAHU3M OINPEIEIECHUS 10Ja. AyTOCOMBI I/I%
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M reTreporaMeTHbl mosi. ['eHernueckas
% CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM. %
% ['eroTun Kak nuenocTHas cucrema. [InenoTponus — MHOKECTBEHHOE neHCTBHeEﬁ
% reHa. MHOXECTBEHHBIM aJUIENU3M. B3auMOIenCTBUE HEAUIEIbHBIX reHOB:i«
Kommnementapuocts. Onuctas. [lomumepus.
% I'eHeT4yeCKUN KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX U YEJIOBEKA, a%
% TaKKe (PU3MOJOTMYECKUX TMPOIECCOB, MOBEACHHUS M KOTHUTHBHBIX (DYHKIIMIA Eﬁ
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHUCTBUS «XO35TUH
% — Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeThuyeckue acmeKkThl KOHTPOJIS I/Iiﬁ
% U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB. %
;ig JdemMoHcTpanuu ;ig
[Toptpetsr: I'. Mennens, T. Mopras.
Ei« Tabmunpt u cxemsl: «IlepBriif 1 BTOpoil 3akoHBl Menaens», «Tperuit SaKOH%
Ei« Menpnens», «Ananusupymooliee ckpemuBaHuey», «HemomHoe ﬂOMHHHpOBaHHe»,%
% «CrernyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTnka momay, %
[ [
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«Kapuotun uenoseka», «Kapuotun apozodpunb», «Kapuorum nTuisn,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb JUIA JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpallMM 3aKOHA HE3aBUCHMOTO HACJIEJOBAaHUS MNPU3HAKOB, MOJEIb JJIs
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass pa6ora «l3ydyeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass  padora  «l3yueHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzanmoneiictBue reHotuna u cpeanl Ipu  GOpMUpPOBAHUM (PeHOTHIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass u3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBI
psan u BapuarmonHas kpuBasi (B. Horanncen). CpoiicTBa MOIu(DUKAITMOHHO
W3MEHYMBOCTH.

['eHoTUNIMYECKass N3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON N3MEHUMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 W TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHas W3MEHYMBOCTh. BuHIBl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAHHbICE MyTallMh. SoepHble U
HUTOIIa3MaTuyeckrue Myrtanuu. CoMaTUYecKUue U MoJjoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  dNUSECHEMUYECKUX (HaKmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOS.

JdemMoHcTpanuu

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

Tabmuubr w  cxembl: «Bumbl u3MeHunBocTH», «MoaubuKaoHHAs
U3MCHYHUBOCTHY, «KomOnHaTtuBHas U3MEHYHUBOCTEY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.
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[
ObopynoBaHue: *KUBbIE U TepOApHBIE HK3EMIUIIPHl KOMHATHBIX PACTCHUUN ,%
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH. %
JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTE
MOAU(PUKAIIMOHHON M3MEeHYUMBOCTU. I[locTpoeHue BapHallMOHHOTO psiaa I/I%
BapUAILMOHHON KPUBOWY. %
IIpakTuyeckas padora «Mytauuu y Jgpo3odunsl (Ha FOTOBBIX%
MUKpOIpenaparax)».
Tema 14. I'eHeTHKa YesiOBeKa zi«
Kapuotun uyenoBeka. MexayHapoaHass MporpaMma HCCIEI0OBaAHUS reHOMaEﬁ
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJIN3HEIOBBIN, IATOr€HETUYECKUM, MOMYJIALIMOHHO-CTATUCTUYECKHU, %
MOJIEKYISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA! %
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHUCIE C HOMomLIoEi«
[TI[P-ananu3a. HacnencTtBeHHble 3a001€BaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
O0o0ne3HH 4YenoBeKa. boyie3Hu C  HaclleCTBEHHOU HpeI[paCHOJIO)KeHHOCTB}O%
3HaYeHNE MEAUIMHCKOW T€HETUKHU B MPEIOTBPAILCHUH U JICYEHUN reHeTquCKfoi“
3a00yieBaHUN 4YenoBeka. MeauKo-TeHETUYECKOe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [IoHSTHE «T€HEeTHYEeCKOTO Irpy3a». ITUUYECKUE ACIEKThl UCCIEAOBAaHUN BEEK
00JIaCTH peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK. %
['enetnueckue (akTopbl TOBBIIMIEHHONM YYBCTBUTEIBHOCTH YeEJIOBEKa Kzi«
(bu3MYEeCKOMY U XHUMHYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. I'eneTnyeckas
IIPEAPACIIONIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM. Eﬁ
JleMOHCTpanuu Eﬁ
Tabmuubl u cxemsl: «Kapuotun denoBekay, «MeTobl U3YYEHHUS TEHETUKHU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY. %
IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY. Eig
Tema 15. Cestekuusi OpraHu3MoB zi«
JlomecTukanus W CeleKUuus. 3apoXJCHHE CEJNEKUMH W JOMECTHKALWU.
Yuenne H. WM. Basumoa o ILleHTpax MNpOUCXOXKICHUSA U MHOFOO6paSI/I$I%
KYJbTYPHBIX pacTeHuil. Ponb cemekuuu B CO3JaHUM COPTOB PACTEHUN H Hopoﬁi“
#uBOTHBIX. CopT, MNopoaa, mMTaMM. 3aKOH T'OMOJIOTUYECKHX PSIOB B
HacleacTBeHHONW wu3meHumBoctu H. . BaBuioBa, ero 3HaudcHuHe %
CEJICKITMOHHOM PabOTHI. Ei“
Metonbl cenekuMOHHON padoThl. McKyccTBEHHBIH OTOOp: MacCOBBIU H;ﬁ
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanne
OpOM3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHUIy C TOMOIIBIO OL[GHKI/I%
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK. Ei«
HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ]  CEJCKIIMOHHOW  paboThlI.
PannanimoHHbIl 1 XUMAYECKUN MyTareHe3 Kak MCTOYHUK MyTalHi y KYJII)TypHBIX%
[
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[
¢dopm opranusmoB. Mcnonp30BaHWE TEHOMHOIO pPENAaKTUPOBAHUS U MGTOI[OB%
pexomOuHaHTHBIX JIHK 1151 momy4ueHns ncXoJHOTO MaTepuaa Jijisl CEICKITUH. %

[Toyuenue HOJIUIIIIONIOB. BuyTpuBuaoBas THOpUIN3aIINS.
bnu3kopoACTBEHHOE — CKpellMBaHWE, WA  WHOPUJIMHT. HGpOI[CTBeHHOG%
CKpelIMBaHue, WKW ayTOpuAuHT. ['eTepo3uc M ero MpUYHUHBIL. HCHOHLSOB&HI/IG%
rerepo3uca B cenekiuu. OtnanéHHas rudpunmszanus. [Ipeogonenue 6ecm10mm%
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKINN PACTEHUH U )KUBOTHBIX. «3e1éHas
Dpesonioyusy. zi«

CoxpaHeHrEe U U3yYEHUE T'€HETHYECKHUX PECYPCOB KYJIbTYPHBIX PACTCHHIA Hii“
UX JUKUX pOAMYEH U1 CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u ynpaeﬂeﬁue%
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHbIX U NPOMbBICIOBbIX afcueomeszﬁ
8 Yenax VIVHUeHUs. CYUecmeyiomux U co30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 6%
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI. Eig

JleMOHCTpANHH 5‘“

[Toptpersr: H. . BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsenko, b. JI. Acraypos, H. bopnoyr, /. K. benses. %

Tabnuibl u cxembl: «LleHTpBI TIPOUCXOXKIEHU U MHOTOOOpa3us KyanypmeEiK
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON H3MquHBocm»,%
«Metoppl cenexkuun», «OTnanénnas rudpuauzanusy, «MyrareHes».

JlaGopaTopuasi padora «/3yueHne cOpTOB KyJIbTypHBIX PACTEHUN U noponiﬁ
JIOMAIIHUX KUBOTHBIX). Ei“

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun». %

Ikckypeuss «OCHOBHBIE METOJIbI M JOCTUXKEHUS CENEKIMM PpPAaCTeHUU H zi«
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IUIEMEHHYIO (bepMy,%
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)». Eig

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS %

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaﬂI/IHI/IOHHa}I%
OuoTexHONOTUs:  XjeOomNeueHue, TMOIyYeHHE KHCIOMOJOYHBIX npo;:[yKTOBEi“
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX %
TexHoJsoruid. [Ipon3BoacTBO Oenka, aAMUHOKHUCIOT U BATAMUHOB.

CozniaHre TEeXHOJOTrMi U MHCTPYMEHTOB ILIEJICHANPABIEHHOTO U3MEHEHHUS I/I%
KOHCTPYHPOBAHUS T€HOMOB C LIEJIbIO MMOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB, %
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH. %
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[

Kierounasa uHxeHepus. MeToasl KyJIbTypbl KJIETOK W TKaHEW PACTEHUU I/I%
KUBOTHbIX. Kpuobanku. Comarnueckas rubpuauzanus u COMaTquCKHﬁEi“
sMOpuorene3. lcnonb3oBaHuE Tramwiou0B B CEJIEKIHUH PACTECHUIA. Hoxzyuenue%
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKOHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOoCcOMHass W Te€HHas WHKEeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekoMOnHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOIEMbI T€HHOM MHKEHEPHH.

Menununckue 6uorexHosoruu. [loctrenomuas nudposas menuimna. [TIP-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEJUIMHCKHX TEXHOJOIMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHO
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJSIPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlabopaTtopHnas pa6ora «/3yyeHne o0bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

=ic
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11 KIIACC

Tema 1. 3apokaeHue m pa3sBuTHE IBOJIONMOHHBIX NPEACTABJICHHMI B
omnoJiorumn

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aearensbHocTs Y. JlapBuHa.

JIBroKy1IME CUIIbI HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).
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Odopmiienne cunTeTnueckor Tteopun 3Bojtonmu (CTDI). HeI/ITpaJ'IBHa}I%
teopusi dBomonuu. CoBpeMeHHas  SBOJIOIMOHHAS  OWOJIOTHA. 3HaquHe%
HBOJIIOLIMOHHON TEOPHH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpA. %

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK %
KroBbe, Y. lapsun, C. C. YerBepukos, M. 1. llImansraysen, Jx. Xonaein, . K%
benses.

Tabmuubr u cxembl: «Cucrema >xuBo mnpupoasl (mo K. HHHHG}O)»,%
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
IPUCIIOCOOIEHUI Yy pacTeHHid M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyta nyremectsusa Y. Japsuna», «Haxonku Y. lapsuna», «opMbl 6opb6m;ﬁ
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThl», «[1opobl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BHILOBEEK
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI. %

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI %

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKH TE€HETUYECKOT0 pPa3HOO0Opazus M CTPYKTYpPbl MOMYJISIIHA. I/IsMeHeHHeEiK
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE 3BOJIOLMOHHOE SIBICHHUE. 3aKOH%
reHetuueckoro paBuosecus k. Xapau, B. BaitnOepra. %

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHunBOCTh. [Ipeiip reHOB — cnyanHLIeEiK
HEHAIIPaBJICHHbIE HW3MEHEHMsS 4YacTOT ajuleJed B  IOMYJISALHSIX. 3(1)(beKT5i“
ocHOBaTend. JIggexm oOymuinounozo eopaviwika. CHudiceHue 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3¢pgpexma Opeticha cenos 6%
oonvuwux u  manvlx  nonyaayusx.  Murpauun.  M3onmAuMs  OOMynsiui %
reorpaduyeckas (IpOoCTPaHCTBEHHAs ), OMoIoTHYecKas (PernpolyKTUBHAS). %

EctecTBenHbIii oT0Op — HampaBisiomwii ¢gakrtop sBomonud. DopMbl
€CTeCTBEHHOTO  OTOOpa:  JBWXKYIIUM, CTAaOWJIM3UPYIOUIMNA,  pa3pbIBArOLIUN zi«
(nm3pyntuBHbIi). [lonoBoit oTO0p. BO3HMKHOBEHHE U HBONIOLUS counanworo%
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OpraHU3MOB  KaK  pe3yjbTar MHKpoaBonfouHHEﬁ
Bo3HukHOBEeHHE ~ MPUCIOCOONCHWH Yy  OpraHu3MoB.  ApoMopdo3sbl I/I%
uanoanantauud. IIpumepsl npucnocodseHuit y opraHu3mMoB: MOpP(hOIOrH4YecKue, %
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB. zi«

Bun, ero xputepum u crpykrypa. BumooOpasoBanue Kak pesyanaTii«
MUKpO3BOMIONMK. M3omsmus — kimrodeBod ¢aktop BupoobOpaszoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpa(bnqecme),%
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CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (nonnnnonz[maum{,%
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB. Ei“
Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3usl. %
Ponb  »BONIOIIMOHHOM OWOJOTMHM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHusi 6rMopa3zHo00pa3usi. MUKPOIBOIIONUSA U KOABOIIOLHUS MMapa3UTOB U HXEEK
x03s51eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTUKAM U cnoco6m%
OOpBLOBI C HEM.

JdeMoHCcTpaMuA zi«

[Toptpets: C. C. YUeTBepukos, 3. Maiip. Eﬁ

Tabmunpl 1 cxembl: «MyTallMOHHass HM3MEHYUBOCTBHY, «llomymsimonnas
CTpYKTypa BUAa», «Cxema MposiBJIEHUs 3aKoHa Xapau—BaiinOepray, «I[BH)KymHeEiK

CHJIBl ABOJIIOLUN», «DKOJIOTMYECKass M30JSALUs MOMYJIALNN CEeBaHCKOU cpopem/l»;ﬁ
«l'eorpaduueckass M30JSAIUS  JTUCTBEHHUIIBI CHOUPCKON U JIHCTBeHHI/IuLI%
naypckoi», «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JEHUCTBUS €CTECTBEHHOro oTOopa», «PDopmbl OOpHOBI 32 cymeCTBOBaHI/Ie»,EiK
«MBaycTpuanbHblii MenaHnu3mM», «/KUBBIE HCKOIIAEMBbIEY, «HOKpOBI/ITenLCTBeHHa;I%
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX ),
«®uznonoruueckue axantauum», <«lIpucrnocobieHHOCTh OpPraHU3MOB U ee%
OTHOCHUTENBHOCTBY, «Kputepun Buma», «Buabl-nBoriHukn», «CTpykTypa BHAA B%
npupose», «Crnocobsl BugooOpazoBaHus», «leorpaduueckoe Bnﬂoo6pa3OBaHHe:i«
TPEX BUAOB JaHABIIIEH», «IKOJIOrMYECKOEe BUI000pa30BaHUE BHUIOB CHHUI,
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu. %
Oo6opynoBanue: repOapuy pacTeHUM, KOJUIEKIIMM HACEKOMBIX, dydesia MTHUI Ei“
3Beped ¢ MpuUMepaMH pa3IMYHbIX MNPUCIIOCOOJICHHH, Yyyena NTHUIl U 3Bepe
pa3HBIX BHJOB, TrepOapuu pacTeHUW OJIU3KUX  BUIOB, O6pa30BaBIHI/IXC$I%
Pa3IMYHBIMU CLIOCOOAMH. %
JlabopaTtopnasi pabota «BpigBiIeHHE HM3MEHYMBOCTH Y OcCOOEH oz[Horo,:ﬁ
BHUJIAY.
JlaGopaTtopnass  pabora  «lIpucmocoGieHuss  OpraHu3sMOB W I/IX%
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY. EEK
JlaGopaTopnasi pabora «CpaBHEHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPHUIOY. zi«
Tema 3. Makpo3BoIIOLNS U €€ Pe3yJibTaThl Ei“
Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl ;ig
uzydeHus: oHBomonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUUYECKUE  PSIIbI
OpraHU3MOB. %
buoreorpaduyeckue mMeTonsl u3yudeHus sBomonuu. CpaBHeHHE (IIOPHI Hii«
(dayHbl MaTepuKkoB M OCTpOBOB. buoreorpaduueckue obmactu 3emnu. Bumbi-
DHIAEMHUKHU U PEIUKTHI. zi«
[
(
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OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBPEMEHHBIE METOMABI MOCTPOCHHS (PUIOTeHEeTHYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61muMe 3aKOHOMEPHOCTH (TpaBuiia) 3BoJitolMu. [Ipunyun cmenvt ynkyu
HeoOpatumocTs 3Bosonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepbl», — «Creronedanbr»,  «Punuodutey,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBbIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpbI 4YeJOBEKa W IMuMNaH3e», «lnaBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. ILmanerapnas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannueckux. Ombir C. Mummepa u I'. FOpnm.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. U.
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopust 3emuin ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHMYECKHE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHass H  aOCOIIOTHAS
reoXpoHOoJorus. I'eoXpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.

e

- G G G D G @ @G @G @ @ @ @ @G @ @G @G @ @ @ @ @G @ @ @

- G G G G @ @G @G @ @ @ @ @G @ @G @G @ @ @ @ @G @ @ @

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



A e e A A R R A AR A

HauvanbHbpie 3Tanbel opraHudeckord »sBoironuu. llosBinenue wu 3BOJ’IIOHI/I}I%
NEPBBIX KJIETOK. DBOJIOLHMS MeTaboian3Ma. BO3HMKHOBEHHE TEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB. %
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE HpOHCXO)KI[CHI/IG%
BUpYycOB. llpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BOSHHKHOBGHH@%
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATalbl HBOJIOLMHA BBICIIMX pacTeHuil. OCHOBHBIE apOMop(bozmii«
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHME UMH cymu. CemeHHble pacTeHHs. [IpoMCXOXKIEHHE IIBETKOBBIX
paCTEHUI.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwinil. [IponcxoxneHne MIEKONUTAIOMUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3zBuTne xu3HM Ha 3emMiie MO 3paM U NEpuojaM: apxei, MpoTepo30
nmajgeo30i, Me3030M, KaifHo30#. OOmas XapakTepucThka KiIuMmaTa
reoJIoTHueckux mpoueccoB. llosiBaeHre W paciBeT XapaKTEpPHBIX OpPraHU3MOB.
VYrieobpa3zoBaHue: €ro yciioBUs U BIMSIHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPaHUSI — 3KOJIOTHYECKHE KPU3HCHI MPONUIOro. [IpuynHel u
CJIECTBUS MAacCOBBIX BbIMHUpaHUil. COBPEMEHHBIN 3KOJOTHMYECKUN KPU3HC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYNIbI OPTraHU3MOB.

JemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanw, JI. ITactep, . 1. Meunukos, A. U.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoMOUUM», «['€oXpoHOJIOrMYEecKass  IIKaJay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounsie Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopdo3bl KUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbIeY,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
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«IIpecmbikaromuecsy», «lItuubyy, «Mnekonuraromue», «Pa3Butne KuzHU B%
apxeickoi spe», «Pa3BUTHE )KU3HU B MPOTEPO30MCKOM 3per, «PazBuTue Ku3HU Ei“
Naae030McKoil 3pe», «Pa3BuTHe KU3HU B ME3030MCKOM 3pey», «Pa3BuTue xKu3HU
KaifHO30McKoM 3pey, «CoBpeMeHHas CUCTeMa OPraHUYeCKOro MUPaY. %
O6opynoBanue: repObapuud pacTeHU pas3IUYHBIX OTAEIOB, KonneKuHH;ﬁ
HAaCEKOMBIX, BJIa)KHbBIE ITPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIGKL[I/II/I%
UTJIOKOXKHMX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yydesla NTUIl U 3Bepeu
KOJUIEKIIUU OKaMEHENOCTEH, TMOJE3HBIX HCKOMAEMbIX, MYJISKHU opraHquCKHin«
OCTAaTKOB OPraHU3MOB. Ei“
BupryaabHaa gadoparopHasi padora «MoJenupoBaHUE — OIMBITOB
Munnepa—tOpu no u3yueHuto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COCAMHEHUM BEEK
NepBUYHON aTMocepey. Eﬁ(
JlaGopaTtopnasi padora «l/3yuyeHHe M ONUCAHUE MCKOIAEMBIX OCT&TKOB%
JPEBHUX OPTaHU3MOBY.
IIpakTnueckass padGora «V3ydeHue OCOOCHHOCTEH CTpPOCHUS PACTCHUI Eig
Pa3HBIX OTJEIOBY. %
IpakTnueckas padora «M3ydyeHne oCOOCHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX). Ei«
Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3 zi«
Pa3znensl 1 3a7a4u aHTPOMOJIOTUN. METO Ibl aHTPOTIOJIOTHH. zi«
CraHoBjieHHE TIPEACTABICHUN O MPOUCXOXKICHUM YeJIOBeKa. PenurunosHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH. ;i«
Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA. Ei“
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE, zi«
noBesieHueckue. OTauyus 4ejoBeka OT KUBOTHBIX. [IpsiMoxoxaeHue u KOMrmeKcEﬁ
CBSI3aHHBIX C HUM TPU3HAKOB. Pa3BuTHe roloBHOrO MO3ra W BTOPOM CHUTHAIBHO ;i«
CUCTEMBL.
JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOruYecKre, CollualbHbIE. %
CooTHolieHHue OMOJIOTHYECKUX U COIUATIbHBIX (haKTOPOB B aHTPOIIOTEHE3E. EEK
OcHOBHBIC CTaJuu aHTporioreHe3a. PaHHue uenoBekooOpas3Hbie 00€3bSIHBI
(IPOKOHCYIIBI) ¥ pAHHUE TTOHTHUJIBI — OOITUE TIPEIKH YeT0OBEKOOOPa3HBIX 00€3bsH H:ﬁ«
JoJie. ABCTPaONUTEKN — JBYHOTHE MPEAKH Jtojeh. UenoBeK yMebli, nepBHe%
W3TOTOBJICHUsI Opyaui TpyAa. YenoBeK NMpsIMOXOSAIINNA U TIEPBBIA BBIXOJ JIIOJIC
3a  mpenensl  Adpuku. YenoBek reigenbOeprckuii — 0OmME  MpeNoK
HEaHIEpTaJIbCKOTO YEJIOBEKa M YEJIOBEKa pa3yMHOro. YeloBeK HeaHAePTAIbCKUM
KaK BHUJ JIIOJIEM XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpukw.
[laneorenerrka u najaeoreHOMHUKA.
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OBOIONMS COBPEMEHHOTO 4elloBeKa. EcrecTBeHHBIN 0TOOp B HOHyJIﬂHI/I}IX%
yenoBeka. MyTanroHHBIN Tiporiece u moiduMopdusM. [lomynsmuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3uarcko-amepukaHckas). BpeMss u myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHctBO  dyenoBeueckux pac. HayuHas  HECOCTOSITENBHOCTH  pacH3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUH.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHUS U MaJEOaHTPOMNOJIOTHUS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeTo/Ibl aHTPOTOJIOTHNY, «[ OJIOBHON MO3T YEIIOBEKay,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNneT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynuMeHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3a), « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOAIINIY, «JleHnCcoBCKkuM yenoBek» «Heannepranbuby, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU UM OHOJICUCKUMH CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena uYeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
ITUMITaH3€e, MOJIEJIN TOpca MPEIKOB YeIOBeKa.

JlabopaTopnasi pabGora «l3yueHne ocoOEHHOCTENW CTpPOCHHUS CKeleTa
YeJI0BEKa, CBS3aHHBIX C MPSAMOXO0XKICHUEM.

IpakTnueckas padora «3yyeHre 3KOJIOTHYECKHUX aJlallTallui YETOBEKAY.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalolleil cpeaoi

3apoxaeHue U pazButue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.
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[
Metonsl skonoruu. IloneBwie HaOMIOACHUS. DKCIEPUMEHTHI B 3KOJIOFI/II/II%
npupojaHeie U JabopartopHbie. MojenupoBaHHe B 3KOJOTHHU. MOHI/ITOpI/IHF%
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.
3HAaYeHUE DOKOJIOTMYECKUX 3HAHUW JUISI  4YEJIOBEKa. SKOHOFH‘IeCKOG%
MHPOBO33pPEHUE KaK OCHOBA CBSI3€M YEJIOBEYECTBA C MPUPOIOM. CDopMHpOBaHHe;iK
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS. %
JleMoHCTpanun
[Toptpets: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepios, 2. ['exkenb, A.%
Tencnu, B. H. Cykaués. Eﬁ
Tabmunpl 1 cxemsbl: «Pasgensl skonorum», «Metoasl 3konorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI». Eﬁ
JlabopaTopHas padora «3yuenue METO/IOB 3Konornqecr<nx§i§
UCCIIEIOBAHMIT». Ei«
Tema 7. Opranu3msl U cpea OOUTAHUS
DKOJIOTHYECKHE (PaKTOPhl U 3aKOHOMEPHOCTH MX JCHCTBUS. Knaccn(bHKauHﬂEiK
HKOJIOTHYECKUX (DAKTOPOB: A0MOTHYECKUE, OMOTHYECKHUE, aHTPOIIOTCHHBIE. 061111/165‘“
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTeHo6H0HTHbIeEiK
OpraHU3MBbl. %
AbGuotnueckue (¢aktopel. CBEeT Kak 3KOJOTHYECKUU (PakTop. )leﬁCTBHe:i«
pPa3HbIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX I10 OTHOUIEHHIO K cBeTy. CHUTrHaJbHas poJib CBeTa.Eﬁ
doTonepruoau3M. %
Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. DBPUTEPMHBIE I/I%
CTEHOTEPMHBIE OPTaHU3MBI. ‘%
Bnaxuocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacTeHwmit K%
NoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA. %
Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAs, Ha3€MHO-BO3YyIIHAs, nqueHHaﬂ,EiK
rilyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
0COOEHHOCTH cpenl oOuTaHus opranu3MoB. [IpucrnocoOneHuss OpraHu3MOB KEEK
YKU3HM B pa3HbIX Cpelax. %
buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H;ig
roJM4yHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU. %
XKuznennoie Qopmbl opranu3moB. [loHsTHE 0 JKHU3HEHHOI (l)opMe.%
XKuznennsle POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE %
[
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TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MYTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHu4YecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TenIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenuity, «KuzHeHHbIE  (GOPMBI  JKUBOTHBIXY,
«IJKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenun
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTHYECKUX (PaKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydelia MTUIl U 3Bepel, repbapun
pacTeHui, OTHOCSIIMXCS K rurpoduram, kKcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUJIEKIIMN KUBOTHBIX, OOUTAIONIMX B Pa3HBIX cpenax,
repbapuri M KOJUIGKIIMM PACTEHUM U IKUBOTHBIX, OOJIaalONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHHUSIM YCIOBUM >KU3HM, repOapuu u
KOJUICKITUU DPACTCHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi pabora «BpisiBIeHHEe NPUCTOCOOJIEHUNH OPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi pabora «BbisiBIeHHE NpPUCTOCOOJEHUM OpPraHW3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pabdora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHUHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUA0B U NMOMYJISAIMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmynsimuss ~ Kak
Oononornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, GU3HMUECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
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BO3pDaCTHAasT M IIOJOBAasl CTPYKTypa, POKIAEMOCTb, MIPUPOCT, TEMII pocm,%
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMuKa MOMyJALUUA U €€ perysius. buorndeckuil moTeHIMa IIOIIYJISIHI/II/I.%
MoaenupoBaHue TMHAMHUKHA TONYJISIIAK. KpHuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBeie BbDKMBaHMS. Perymanus 4YUCICHHOCTH NOMYJIALMH: POJIb (b&KTOpOB,%
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarue o0 sKkojorMUeckol Humie Buaa. MectooOutanue. MHoroMepHas
Mozenb 3Kkosiorndeckon HumM k.M. XatumHcoHa. Pa3zmepbl 3KOJIOTMYECKO
Hui. [loTeHnmanpHas u peanr3oBaHHAsS HUIIW.

Bun kak cucrema momynsumii. Apeanbl BUIAOB. Buabl M WX KU3HECHHBIC
CTpaTeruu. IKOJOTUUECKUE IKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS W MUrpalMil >KMBOTHBIX. buosoruueckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuiel W cxeMbl: «ODKOJOTUYECKHE XapaKTCPUCTUKH  TOMYJISAIIHN,
«IIpocTpaHcTBeHHAass  CTpPyKTypa  nomyJisinunw», «Bo3pacTHele  nUpamuibl
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opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTopnasi  padora «lIpucnocoOneHuss ceMsH  pacTeHUI
pacceyeHuION.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMu B OUOIIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAJIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbI, KOHCYMEHTBHI, PEIYILICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 9KOcHcTeMax. KpyroBopoT BEIIECTB M MTOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaMU/IbI YK CEN, OMOMACChl U SHEPTHUH.

=~

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HanpapiienHble 3aKOHOMEpPHBIE CMEHBI COO0IIEeCTB — cykieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCHM W MX MPHUYUHBI. AHTPONOI€HHbIE BO3JAEHCTBHUS Ha
cykueccuu. Knumakcnoe coobmiectBo. bruopasnooOpasue u moaHoTa KpyroBopora
BELIECTB — OCHOBA YCTONUNBOCTH COOOLIECTB.
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[Tpuponubie 3x0ocUCTEMBI. JKOcucmembl 03€p U pek. IKocucmemvl Mopeu u%
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb. Ei“
AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU. %
YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHUCTEM. Fopoacxaﬂ%
biopa u ¢ayna. CuHaHTpomm3aIus TOPOACKOW ¢ayHbl. buonorudeckoe I/I%
XO3SIIICTBEHHOE 3HAYEHHE arpOIKOCHUCTEM B YPOOIKOCHUCTEM.
3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B%
sKocuctemax. Ponb kackaonoco 3gghekma u 6udo8-30ughpukamopos (m;oqeeblx%
61008) 8 pyHKyuonuposanuu sxocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIAN U 3K0CHCTeMEiK
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHM. ;i«
Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX Mmunos Hazi«
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20 6030edcm6uﬂ.§i§
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOITOTCHHBIX 3KOCHCTEM. Ei“
JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu. Ei«
Tabmuubt u  cxembl:  «CTpykTypa  OHOIIEHO3a», «SKOCHCTeMa;iK
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOWHOTO Jiecay, «CDyHKuI/IOHaJIBHLIe:i«
TPYIIBI OPTraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS )», « DKOJIOTHYECKAsT TUPAMHIA qncen»,%
«IKonoruyeckas mupamMusia OMOMacChl», «IKOJOTHUYECKas MUpamuia 3Hepmn»,5ﬁ
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopor BEIIECTB U HOTOK%
SHEPruM B arporieHo3e», «[Ipumepsr ypboskocucTem. :i«
O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MITHIL | %
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI. :i«
IIpakTuueckas padora «/3ydyenne u onucanue ypO03IKOCUCTEMBD». EEK
JlaGopaTopnasi padora «M3ydyeHue paszHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX). zi«
IKCKYypcHusi «IKCKYpCUsl B THIMYHBIN OuoTeoreHo3 (B ayOpasy, 6ep63H}IK,%
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)». ;ig
IKCKYypcHsl «DKCKypCHsl B arpodKocHCTeMy (Ha MOJe WM B TEIIMYHOE
XO3SHCTBO)». Ei«
Tema 10. buocdepa — riodanbHas IKOCUCTEMA Ei«
buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CYILECTBOBaJIA kKM3Hb. Pa3BuTHe npejacraBieHuii o ouochepe B Tpyaax . 3}0003%
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VYuenue B. U. Bepuazackoro o 6mocdepe. Ob6aactu 6mocdepsr u €€ cocTas. )KI/IBOC%
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOTEOXMMHUYECKUE UKIbI (yriepoja, a3oTa). PUTMHUYHOCTD siBIIEHU
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeca, BHICOKOTOPhs. Kinmar, pacTUTENbHBIN U JKUBOTHBI
MUp OMOMOB CYIIIH.

CrpykTypa u (yHKIHS )KMBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaa 1
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopojia B OPHUPOAE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnu», «TyHapay, «Talray, «Cmemannsiii jgec», «IIIMpoKOIMCTBEHHBI
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repbapuu pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIMHU YKUBOTHBIX.
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Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
PACTUTENBHOTO W JXKUBOTHOTO MHpa. OCHOBHBIE TMPUHIIUIBI OXPaHbI MPHUPOJIBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caipl U 300J10THYECKUE TTAPKH.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEOBEUECTBA W TMPUPOJIBI.
PanmonanpbHOE  TPUPOJONONIL30BAHME W COXpaHEHHE  OHMOJOTHYECKOTO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa B €T0 BEPOATHBIE TIOCIIEICTBU.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemuvle UCCe008aHUsL Nnepexooa K pecypcocbepezaroujei u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonnvie cucmemvl, obecneuusawowue 00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX B8U008 U dKkocucmem. (OCHOBbL
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Kopeadurumayuu IKocucmem U Ccnocobo8 6opvovLl ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JdemoHcTpanumn

Tabmuubl u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arpsi3HeHue
ruapocdepbl», «3arpsizHeHue MouBb», «llapHukoBblil  3pdexT», «Ocobo
OXpaHsieMbIE TPUPOIHBIE TEPPUTOPUNY, «MoOJIeN yIPaBIsIEMOro MUPay.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

[ [
[ [
[ [
[ [
[ [
dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
% OOy4YalOIIMMHUCSL TPOrpaMM CpelHero o0Iero o0pa3zoBaHUs: JIH‘IHOCTHLIG%
% MeTaIpeIMETHbIC U TIPEIMETHBIE. %
% B cTpykType AMUHOCTHBIX pPe3yabTaTOB OCBOCHUS MPOTPAMMBI 1O OHOIOTHU %
BBIJICJICHBI CIEAYIOIIHNE COCTABIISIOLIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUICKON
% IPaKJaHCKON MIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, caMOCTOHTenLHOCTHEiK
% U CaMOOIIPENENCHUIO, Haauuyue Mmomueayuu K OOyUEHHUIO 6H0J10r1/n/1%
yeneHanpaeienHoe passumiue BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
% KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUN pPa3BUTHS 6H0nornqecxoroiig
% 3HAHMS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJCTBOBATHCS B CBOEH %
% JEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, IPUCYIIHMHU CI/ICTeMe;ig
OMOJIOTMUECKOTO  O0Opa30BaHUA, Haauuue NPA8OCO3HAHUS  SKOJIOTHYECKO
% KYJIbTYPBL, CHOCOOHOCMU CMABUMb L€ U CTPOUTH KU3HEHHBIE TUIaHBI. Eﬁ
% JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPaMMBbI IO OMOJIOTHH I[OCTI/Ira}OTc;IEiK
B €IMHCTBE Y4eOHOM M BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUH C
Eﬁ TPaJMLIMOHHBIMU POCCUINCKUMH COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMU U JTyXOBHO- Eﬁ
% HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HopMaMHEﬁ
MOBEACHUS U CIOCOOCTBYIOT MPOLIECCAM CaMOINO3HAHUS, CaMOBOCHUTAHUS U
% CaMOpAa3BUTHUSA, PA3BUTHS BHYTPEHHEH NO3MUMU JIMYHOCTH, MATPUOTHU3IMA HEEK
% YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyAa U CTaplIeMy HOKoneHHIo,EiK
% B3aMMHOIO YBaXXCHUs, OCpEXKHOr0 OTHOIIEHUS K KYJbTYpHOMY HAaCIECAUIO mﬁ
TpaJMLIMsIM MHOTOHAIIMOHANBbHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
% OKpYyXarolen cpee. %
% JIM4HOCTHBIE pE3yJbTaThl OCBOCHMS Y4e€OHOro TmpeaMera <<BI/IOJ'IOFI/ISI>>%
JOJKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYarOIIMXCsl PYKOBOACTBOBATHCS
% c(OpMUPOBAHHON BHYTpEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOMU ueHHOCTHHxEﬁ
% OpUEHTAlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBeTCTBonmHXEiK
zﬁ TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO 0O0IeCTBa, pacUIMpeHHe >I<I/I3HeHHorozi«
OMbITA M OMbITA JEATEIBHOCTH B IPOLIECCE PeAIM3alMU OCHOBHBIX HalpaBJICHHM
% BOCIIUTATEIbHOU IEATEIbHOCTH, B TOM YHCJIE B YACTH: %
Ei“ 1) rpasKIaHCKOr0 BOCIIMTAHUS: Ei“
c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
% OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA; %
‘zi« OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M O00s3aHHOCTEH, yBanceHHeEi«
zi« 3aKOHA W MPaBOINOPSJIKA; %
( (
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TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIBHOCTU NIPH co:mamzm%
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHUIO
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYWUTHIBATh B CBOUX JECUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIFOJIEH C Pa3HBIMHU YOESKICHHUSIMU, KYJIbTYPHBIMA HEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
yu4eOHBIX, TIO3HABATEJIbHBIX U HCCIENOBATEIbCKUX 3a/ad, YBAKUTEIBHOTO
OTHOUIEHUS! K MHEHHUIO ONIOHEHTOB IMpHU OOCYXIEHHH CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTHU3MA, YBAKEHHUS K CBOEMY HapoOJ]ly, YyBCTBA OTBETCTBEHHOCTH IHEpPE]
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
IIPOIIIOE U HACTOSIIIEE MHOIOHAMOHAJIBHOT0 Hapoaa Poccny;

LIEHHOCTHOE OTHOUIEHUE K NIPUPOAHOMY HACIEIUIO U NMaMATHUKAM IPUPOJIBI,
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% JOCTHKCHUSAM Poccun B HAayKE, HCKYCCTBC, CIIOPTC, TCXHOJIOTHUAX, TPYAC,
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CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HAYCHHUs] OWOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3anuTte OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHHUMAaHHUE YMOLUOHAIIBHOTO BO3JICVCTBUS KUBOM IPUPOABI U €€ IEHHOCTH;
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TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHJIAX MCKYCCTBA, CTpCMJ’IeHI/Ie%
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH; Ei“

5) ¢usnueckoro BocnuTaHusA, GOPMHUPOBAHMA KYJIbTYPbl 310POBbA I/I%
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

NOHMMAaHUE U peaju3anus 300poBoro u Oe3omacHoro oOpasza >1<H3HI/IEEK
(3mopoBOE  TUTaHWE, COOJIOJICHHE TUTMEHWYECKUX MpaBUl U HopM%
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIICHHUS Kii«
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO; Ei“

NOHMMAaHHE I€HHOCTM TPaBWJ HHAWBUIYAJILHOTO M  KOJUIEKTUBHOTO
0€30I1acHOTO MOBEJICHHS B CUTYAIIHSIX, YTPOXKAIOMINX 30POBBIO U KU3HU JIFOCH Ei«

OCO3HAHUE TIOCJIEACTBUN W HETMPUATHUS BPEIHBIX MPUBBIYCK (yHOTpe6neHI/I;IEﬁ
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS); Ei«

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue; Eig

TOTOBHOCTh K AaKTHBHOW JAEATEIBHOCTH TEXHOJIOTUYECKOW U couHaHLHoﬁ‘fﬁ“
HANPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITNIOJIHATH TaKyIO JE€STEIbHOCTD; Ei«

UHTEpEeC K pa3iMyHbIM cepaM MpodheccHnoHaTbHOM e TeIbHOCTH, yMeHI/IeEiK
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccuu U peanmo&mam%
COOCTBEHHBIC KHU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOPa30BaHUIO Ha%
NPOTSLKEHUM BCEH JKHM3HH; %

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

IKOJIOTUYECKH IIeIeCO00pa3HOe OTHOIIEHHE K MPHPOJAE Kak I/ICTO‘IHI/IKy%
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHUS; Eig

NOBBILIICHHE YPOBHS OSKOJOTHYECKOW KYJbTYphl: MpPHOOpETEeHHe onHTa;ﬁ
IUIAHUPOBAHMUS TOCTYNKOB M OIEHKM WX BO3MOXKHBIX TIIOCJIEICTBUN ISt
OKpY’KaroIen Cpeibl; zi«

OCO3HaHWE TI00ATBHOTO XapakTepa JKOJOTMUYECKUX MPOoOIeM W MyTei foﬁ
pEIICHNUS;

CIIOCOOHOCTh HCIIOJI30BaTh MpUOOpETaeMble TPH HU3YYCHUH 6I/IOJIOFI/II/I%
3HaHWS W YMEHHsS TMpU pPEIICHUU NpoOJieM, CBA3AHHBIX C pauHOHanLHHMEﬁ
NPUPOAOINOIb30BaHUEM  (COONIOAEHUE  TpaBuUi  TOBEACHHUS B npnpone;ig
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B HOKOCHUCTEMAax, OXpPaHy BHUIOB,
aKocucTeM, orochepsr); zi«

AKTUBHOE HENpUATUE JECUCTBHUM, NPUHOCAIIMX BpEd  OKPYXKaroUe Ei«
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUATHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U PEIOTBPAIAT UX; zi«

[
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[ [
% HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpHI, %
% OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMeHH;IEﬁ
% PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHON, KOMMYHUKAaTUBHON MU COLIMAIIBHO
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUYECKON EATEIbHOCTH SKOJIOTMUECKO %
% HaIpaBJIEHHOCTH; %
% 8) neHHOCTH HAYYHOI'O ITO3HAHMSA: %
c(OpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
% YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA ,ZLI/I&JIOFG%
% KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE; %
COBEPILIECHCTBOBAHKUE S3BIKOBOM M YMTATENBCKOM KYJBTYpbl KaK CpeIcTBa
% B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA; %
% NOHMMAaHUE CIeUU(PUKA OHOJOTMM KaK HAyKd, OCO3HaHUA €€ poJin B%
% (GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3JAaHUU uenocmoroiﬁ«
IpEJCTaBICHUsS 00 OKpYXalolleM MHUpE KaK O €IMHCTBE MPHUPOAbI, YeJOBEKa U
% oOIIecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEHW M PEIICHHH np06neMEﬁ
% COXpaHEHUs! TPUPOAHOIO PABHOBECHS, Ei“
yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
% o0OecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULIMHBI, CO3JIaHUE nepcneKTHBmeEﬁ
Eﬁ( OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh  PeCcypcHble  MPOOJIEMBI pasBHTH;IEiK
% YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
Eig UCIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHIApPTOB
% KU3HU,
3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMYECKUX 3HAaHUM B LEJIX
% NOBBIIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
% COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU OOydaromuxcs, GopMUpyeMo
% pU U3Y4eHUH OHOJIOTHH;
NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOIb3YEMBIX B €CTECTBEHHBIX
% HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
% OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEr0 MUpPA U MPOUCXOJAIINX B HEM HM3MEHEHU
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
% MMEIOIINXCS JaHHBIX C LEJNbI0 MOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;
% CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
% peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;
OCO3HAaHUE LIEHHOCTH HAyYHOW JEATEIbHOCTH, FOTOBHOCTb OCYILIECTBISAThH
% MPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;
Ei« TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
Ei« COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMMU.
[
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METANIPEAMETHBIE PE3YJIBTATBI

[
[
[

MetanpeameTHble pe3yabTaTbl OCBOEHMsI yueOHoro mpeamera «buonorus»
BKJIIOUAIOT: 3HAuYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHUS o6yqa}omnxc;1%
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOLICHAYYHbIE TOHATHS, OTpax(a}onmeEﬁ
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHeuu(puKy MeTOoJ0B HO3H3HI/I$I%
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HaykKax (BELIECTBO, SHEPIHUs, SIBJICHHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOpI/I}I%
UCCIIEJIOBaHWE,  HAONIOIEHHWE, U3MEpPEHHE,  OJKCIEPUMEHT U z[pyme)%
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,
pEryJsiTUBHBIE), o0ecreyrBaroe (dbopmupoBaHue (yHKIHMOHAIBHOM %
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUUH O00yYaroluxcs; cnoco6HOCTLEiK
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE, ;i«
MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
IIO3HABATEJILHON U COLMAIIBHOM IPAKTHUKE. %

B pesynbrate wu3ydeHHs OHOJIOTMM Ha YpPOBHE CPEIHErO 06merofﬁ<
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
yHHUBEpCaJbHbIEC yueOHbIE AEHCTBUSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIC yqe6HHe%
NEHCTBUS, pPEryJISATUBHBIE YHUBEpCAIbHbIE Y4eOHble JIEHCTBUS, COBMGCTH&H%
NeSATEIbHOCTD. ;ig

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHUs JOJDKHBI OTPAXKATh: %

Osuanenue YHHBepPCAJbHBIMHU y4eOHbIMH nosnaBaTeﬂbnbaniiK
AEeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA: Eig

CaMOCTOATENbHO  (QOpMYyJNIHpPOBAaTH U aKTyaJIU3UPOBATh npo6neMy,Ei“
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHUU 3HAHUM NPUEMBI JIOTHYECKOTO MBIHIJIGHI/I}I%
(aHaynza, CUHTE3a, CPaBHEHUSI, KjIaccU(pUKali, 0000IIEeHUs ), pACKPHIBATh CMchEﬁ
OMOJIOTUYECKUX MOHATUM (BBIACNATh UX XapaKTEpHbIC MPU3HAKH, yCTaHaBnHBaTbiﬁ
CBSI3U C APYTUMU NOHATUSAMH);

ONpENENATh LEIN JAEATeIbHOCTH, 3aJaBas IMapaMeTpbl U KpUTEPUU I/IX%
JOCTUKEHHSI, COOTHOCUTD PE3yJIbTaThl AESITEIbHOCTH C IOCTABJICHHBIMU LEJISIMU; Ei“

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Uil 00bsICHEHUSI (DAaKTOB U SBJICHU
JKUBOW TIPUPOJIBIL; %

CTPOUTH JIOTHUECKHE pPacCyXIeHUsl (MHIYKTUBHbBIC, JI€TyKTUBHBIE, no%
aHAJIOrMM), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYMS B paCCManHBaemezi«
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTa A npezLCTaBJIeHI/I;I%
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3Y4aeMbIX OMOJIOIMUYECKHUX OOBEKTaX, aii“
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TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;
pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIU3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTbD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;
KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH XKU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBHS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BHUJbl JACSITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHOH TEPMUHOJIOTHE
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

CTaBUTh M (HOpMyIUpoOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHO
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILLICHHUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISAThH LI€JICHANIPABICHHBIA MOUCK MEPEeHOca CPEJACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpejaraTtb OPpUTMHAJIBHBIE TOJAXOJbI M pPEIIEHUs,
CTaBUTb NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE AlbTEPHATUBHbBIC PELICHMUSL.

3) padora ¢ nHpopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaJIM3UpPOBATh
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[
% nH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUICCKU OH@HHB&TB%
% e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH; %
% (GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otOope Ouosiornueckoi nHGOpMaIU, HEOOXOIUMOUN ISl BBINOTHEHUS y‘{€6HBIX%
% 3a/1ay; %
% npuoOpeTaTh OIBIT WCHOIL30BAHMUS HH(POPMAIIMOHHO- KOMMyHI/IKaTI/IBHI)IX%
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
% MOMCKOBBIX CUCTEM; %
% CaMOCTOATENbHO  BbIOMpATh  ONTUMAIbHYIO  (opMy npezLCTaBﬂeHHﬂii“
% ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH %
" Jpyroe);
% UCIIONb30BaTh HAY4YHBIA S3BIK B KadecTBE CpEACTBa MpU padoTe CEEK
% OvoNornyeckor HHPOpMaLUE: MTPUMEHATh XUMHUYECKHE, (U3NYECcKue I/Iii«
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
% UCTIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHUYECKHE cpeI[CTBaEiK
Ei“ HaTJISTHOCTH; Ei“
BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
% nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH. %
% OByaieHUe YHMBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JeHCTBUSIMU: %
zi« 1) o0meHue: zi«
OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
% B JMAJIOTE WJIM JTUCKYCCHUU TIO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3az[aBaTLEﬁ
% BOIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIHLHO BBHITIOJHEHUS MPEIaraeMo ﬁfi“
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX y4aCTHUKOB
% JMasora Wik JUCKYCCUN); %
Eig pacrmo3HaBaTh HEBEpOAJbHBIE CpPEACTBA OOIICHHS, MOHUMATh 3HaquHe‘§i§
% COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX cmyaunn;ﬁ
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;
% BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHWS W B3aMMOJICHCTBHS, HOHHMaTBEﬁ
% HaMEpEHUS IPYTUX JIFOJEH, MPOSBIIATh YBAKUTEIHLHOES OTHOIICHUE K co6ece)1HI/H<y5iK
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;
% pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C chonb30BaHHeMziK
% SI3BIKOBBIX CPEJICTB. Eig
% 2) cCOBMeCTHAas 1eSITeJIbHOCTh: %
MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
zi« paboThI IpH pelIeHUU OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATh HEOOXOTUMOCT B%
Ei« IPUMEHEHHs TPYNIOBbLIX (HOpPM B3aUMOJEHCTBUS MPHU pPELICHUH YUeOHOM 3a1a4H; Ei«
BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOImUX
Ei« MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,; Ei«
[ [
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NpPUHUMATh TEIA  COBMECTHOW  JEATEIBbHOCTH, OpPraHW30BHIBATH I/I%
KOOPJIMHUPOBATh ACUCTBUS MO €€ JTOCTHKEHUIO: COCTaBIATh IUIaH JACHCTBUIN ,%
pacnpeneniaTh poiau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI; %

OLICHMBATh KayeCTBO CBOETO BKJIAJla M KAXKJIOTO y4YaCTHHKA KOMAaHbI Bzﬁ
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM; %

nmpeayiaraTh HOBBIE TIPOCKTHI, OIICHWBATh HWJEU C TIO3UIMA HOBHU3HHI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYNUMOCTH; %

OCYUIIECTBJISITh IMO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B pa3quHLIX‘Yi“
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBj1aieHHe YHHBEPCAJIbHBIMH PEryJISITHBHBIMHU AeHCTBUSIMM: %

1) camoopranu3anusi: ;i«

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIs BBISBJICHHS TpoOJIeM U Hxii«
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BEIOMpATh Ha OCHOBE OHWOJIOTMUECKMX 3HAHWU TIICJICBBIC H CMBICJIOBHeEﬁ
YCTAaHOBKH B CBOMX JEHCTBHSIX M MOCTYIIKaX MO OTHOIICHHUIO K JKUBOW MPUPOJE, %
CBOEMY 37I0POBBIO U 3JJ0POBBIO OKPY’KAIOIINX;

CaMOCTOATENFHO OCYIIECTBIISATh MO3HABATEIBHYIO NIESITEIbHOCTD, BBISIBHSITB%
po0IeMBbl, CTaBUTh U (HOPMYIUPOBaTH COOCTBEHHBIC 3a7aud B 00pa30BATEIHHO %
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSX; %

CaMOCTOSITENIFHO ~ COCTAaBJISATh TIUIAH pEIIeHUS MpoOJieMbl C  Y4ETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEATIOUTCHUI; %

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM; %

pacHIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBeTCTBeHHOCTBEiK
3a pelleHue; %

OIICHUBATh IPUOOPETEHHBIN OTIBIT; %

CrIocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW JPYAUIUN B
pPa3HBIX 00JaCTSIX 3HAHWKA, IMOCTOSHHO IIOBBIMIATH CBOH 0OOpa30BaTEIbHBIN I/IEEK
KYJIbTYPHBIN YPOBEHB. %

2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTb KOPPEKTHUBHI B neﬂTenLHOCTb,Eﬁ
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM; %

BJIAJCTh HABBIKAMHM  IIO3HABATCIILHOH  pedeKCHH  Kak 0co3HaHmI;ig
COBEpILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBAaHHM, MCIOJb30BaTh MPUEMBI peIICKCUU ISl OIEHKU CHUTYaIlUH, BLI6opazi«
BEPHOT'O pELICHU; Ei«

YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHU)KEHMUIO; %
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IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PU aHaIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npoduibHOoro  oOydeHust  oOydwatomuxcss  Owosorur. OHHM — BKIJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX XKW3HEHHBIX cuTyauusx. [IpenmeTHble pe3ynabTaThl MPEICTABICHBI MO
roJlaM U3y4eHHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIQJICHUE CUCTEMOM OWOJOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeICTBEHHON NU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIHATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);
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[
% YMEHHE BBIACIATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT I/I%
Ei“ JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
% OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
Eig IPOTEKAIOLIMX B OPraHU3Max PAacTeHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTrHYECKUX
% IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
zi« MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHesa, nocTIMOPHUOHAIBHOTO Pa3BUTHI,
Ei“ pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;
Eig YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOMJAMHU KIETKH M HUX
;i« (GYHKIUSAMHU, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIHUAMH, MEXKIY
Ei« OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
Eig oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
% TanaMu 3MOpPUOHAIBHOTO Pa3BUTHS, T'€HOTUNOM U (HEHOTUIIOM, (PEHOTUIIOM U
(dbakTopamu cpebl 0OUTaHUS,
Ei« YMEHHE BBISABIATH OTJIMUYMUTEIbHbIE TMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
Eﬁ( pacTeHMid, )KMBOTHBIX U YEJIOBEKa;
zi« YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeNbCTBA POJCTBA OPTaHW3MOB Pa3HBIX
Eﬁ( CUCTEMaTUYECKUX TPy,
Ei“ yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
zi« BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;
Eﬁ( YMEHUE BBINOJHATh JIA0OPATOPHBIE M IMpakTUYecKHe padoThl, COOI0IATh
% npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
Eig cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
EEK PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHw,
zi« HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
Eﬁ“ nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
% KOH(epeHusX;

YMEHHME OLICHUBATh ATHYECKHUE AacClEeKThl COBPEMEHHBIX HCCIIEJAOBAaHUN B
zi« obmactu  Ouonorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
Ei« OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
zi« OpraHUu3MOB);
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YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp OymyIIeit npoq)eccpIOHanLHoﬁ%
JIESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOIsSTh MO3HABATEIbHBI
WHTEpEC, HAIMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu I/I%
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 0Opa30BaHUS. %

[IpeameTHBIC pE3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh: %

chOpMHPOBAHHOCTh 3HAHUW O MECT€ U pOJu OHOJIOTHMH B CI/ICTGMG%
€CTECTBEHHBIX HayK, B (HDOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAY4YHO
KapTUHBI MHpA, B TMO3HAHUM 3aKOHOB IMPHUPOJBl U PELICHUU 3KOJIOFPI‘1€CKI/IX%
npoOJeM 4YelnoBeuecTBa, a TakKKe B PEUIEHUU BOIPOCOB pauHOHanLHoroEﬁ
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE, %
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY; ;i«

YMEHUE BIAJIETh CUCTEMOW OHOJOTMYECKHX 3HAHUM, KOTOpas BKJnoqaeTEi“
ONpENENEeHUs] W IOHMMAaHHWE CYIIHOCTH OCHOBOIIOJAralpIIux OHOJOTHYECKUX
TEPMUHOB M TOHATUM (BHUI, PKOCHCTeMa, Ouocdepa), OMOIOrHUECKUE TeopI/H/IEiK
(aBomroniionHas teopust Y. J[apBuHa, CHHTETUYECKAs TEOPHs DBOJIIOIIHH), yquHﬂEﬁ
(A. H. CeBepiioBa — 0 myTsiX U HampaBjieHusix 3Bomonuu, B.M. Bepnaackoro — 0%
ouocdepe), 3akoHbl (reHeTndeckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apogeimeBoro cxojacrsa K. M. boapa), mpaBwia (mMunumyma lO. HI/I6HX&%
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V%
['un6epra);

yMEHHE  BJIaJA€Th  OCHOBHBIMH  METOJIaMHM  HAy4HOTO no3HaHH;IEiK
UCITOJIb3yEMbIMH B OMOJIOTMYECKUX UCCIIEIOBAHUSX KUBBIX OOBEKTOB U C-)KOCI/ICTCM%
(ommcanue, U3MEpeHUe, HaONIOJeHUE, SKCIEPUMEHT), CIIOCOOAMHU BBHISBIICHHS I/I%
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHUE BBIJICISATh CYIIECTBEHHbIC MPU3HAKU: BHJIOB, 6I/IOFCOI_ICH030B%
PKOCUCTEM U Ouochepsl, CTaOUIU3UPYIONMIETO, ABUXKYIIETO U pa3pLIBa}omer0%
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pa30BaHUs, BIUSHUS JIBWKYIIIUX CHJI SBOJIOIMN HA TEHO(OH] TIOMYIISITUN %
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIIPaBICHU %
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U TOTOKA SHEPTUH B 3KOCHCTEMAX; %

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IMpOIECCaMU HBOJIIOIUH,
JBIOKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCUCTEM Hzi«
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB; %

YMEHHUE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHMs, aOMOTUYECKUX U 6I/IOTI/I‘ICCKI/IX%

[
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[
KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€  OpPraHM3MOB B COO6HJ;€CTB21X,%
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH; %
YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY JIJIs JOKa3aTeIbCTBa POJCTBA OPraHU3MOB paSHBIX%
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPTaHU3MOB U CpeJibl OOUTAHUS, eﬂHHCTBa%
YEJIOBEUECKNX pac, HEOOXOIUMOCTH COXPAaHECHHsI MHOT0O00pas3usi BHUOB I/I%
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;
yMEHHUE pelaTh OMOJIOTUYECKUE 3a1a4H, BBISBISATH TPUUYUHHO- cnezLCTBeHHLIezi«
CBSI3U MEXKJIY UCCIEAYEMbIMU OMOJOTUYECKUMH MPOIECCAaMU U SIBJIICHUSMH, zxenanfi“
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;
YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPAKTUYECKHUE pPAOOTHI, c06moz[aTBEﬁ
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM; Eﬁ(
YMEHUE BBIJIBUTAaTh THUIIOTE3bI, MPOBEPITh UX 3KcnepI/IMeHTaJILHI>IMHEi«
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
pe3yabTaThl U JENaTh BHIBOIHI, ;i«
YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo 61/10J10r1/11/1,;ﬁ
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pe3yJbTaThl  Ha yququCKHinK
KOH(DepeHusX; %
YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUH JKU3HH, ‘—IGJIOBCK&%
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBHIX W CHOCO0axX MpeAoTBpaIIESHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe; %
YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON %
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBa, IHUIIEBOMN zi«
MPOMBINIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEPEC, HaIpaBICHHBINA Haiﬁ
OCO3HAHHBIA  BBIOOP  COOTBETCTByMOIIEH  mpodeccunn U npoz[oml(eHHe;i«
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIET0 00Opa30BaHUS. Eig
[
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoaunyecTBO yacon DJIeKTPOHHbBIE
Ne HaunmenoBanmue
(undposbie)
n/  pa3sgesioB H TeM Becer  Koutpoabubl  IIpakTHuecku
oOpa3oBaTe/ibHbIE
n NMPorpamMmbl 0 € padoThI e padoThbI
pecypchbl
bubmuorexa [JOK
1 buonorus kak 1 https://m.edso00.ru/7f4133
HaykKa 68
bu6mmoreka [IOK
2 Kupbre cuctembl 2 https://m.edso00.ru/7f4133
U MX U3y4YCHHUE 68
bu6mmorexa [IOK
3 BHOIOIHS KIICTKH 2 05 https://m.edso00.ru/7f4133
68
XyMIdecKas bubmuorexa [JOK
OpraHu3aIHs 10 1 https://m.edso00.ru/7f4133
KJIICTKHU @
bu6mmoreka [IOK
5 Crpoetue u 8 2 https://m.eds00.ru/74133
(GYHKLIUU KIETKU 68
OG6MeH BelecTs bubmuorexa [JOK
6 W TIpeBpaIIeHie 9 1 https://m.edso0.ru/7f4133
OHCPIuMr B KJIICTKE @
Hacnencrsennas bu6mmorexa [IOK
uHpopManus u https://m.edso0.ru/7f4133
7 . 9 0.5 68
peaym3arnus eé B 68
KIIETKE
bu6mmorexa [IOK
8 KuznenHsIi 6 1 https://m.edso00.ru/7f4133
IMKJI KJIETKH 68
Crpoenue u bubmuorexa [JOK
https://m.edso0.ru/7f4133
9 Pynicunn 17 15 o5
OpraHHU3MOB bo
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Pa3smHoxenue u

bu6mmoreka [IOK
https://m.edsoo.ru/7f4133

YACOB I10
I[MTPOT'PAMME

10 pa3BuTue 8 15
OpraHu3MOB 68
I'enernka — bubmuoreka [JOK
HayKa o https://m.edsoo.ru/7f4133
1 HACJIEJICTBEHHOCT 5 05 68
nHuu
W3MEHUYHUBOCTH
OpraHM3MOB
3aKOHOMEPHOCTH bubmorexa IIOK
12 HACIIEICTBEHHOCT 10 1 https://m.edsoo.ru/7f4133
- 68
bubmuorexa [JOK
13 3aKOHOMEpHOCTH 6 1 https://m.edso00.ru/7f4133
N3MCHYHUBOCTHU @
bu6mmoreka [IOK
14 I'enernka 3 05 https://m.edsoo.ru/7f4133
yeJoBeKa 68
bu6mmoreka [IOK
Cenexuust 4 1 https://m.edso00.ru/7f4133
OpraHu3MOB 68
Buorexuomnorus nu bubanoreka IIOK
16 CHHTETHYECKas 4 https://m.edsoo.ru/7f4133
6 68
WOJIOTUS
17 PesepBHOE Bpems 1
OBIIEE
KOJIMYECTB
0 CTBO 102 13
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TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJTIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHnoBanue
(uudgposbie)
n/  pasiejoB U TeM Becer  Konrpoabunl  Ilpakrnyecku
o0pa3oBaTte/ibHbIE
n NporpamMMbl 0 € padoThl e padoThbl
pecypchl
3apoxaeHue u bubmmoreka [JOK
pa3BUTHE https://m.edsoo.ru/7f4133
1 3BOJIFOLIMOHHBIX 4 68
MPEJCTABICHUI B
OMOJIOTHH
bubnunoreka LIOK
2 Mukpospotouus 14 2 https://m.edsoo.ru/7f4133
U e€ pe3ysbTaThl 68
bubmuoreka [{OK
3 Maxkpossostorius 6 https://m.edsoo.ru/7f4133
U €€ pe3yJIbTaThl 68
[Tpoucxoxaenue u Bubmmorexa [IOK
4 pa3sBUTHE JKU3HN 15 15 https://m.edso0o.ru/7f4133
68
Ha 3emuie
TIponCcXOXK/IeHNE bubmmorexa LIOK
5 FeNIOBEKa — 10 1 https://m.edsoo.ru/7f4133
aHTPOTIOTEHE3 68
DKOJIOTHS — bubnuotexa [JOK
HayKa o https://m.edso0o.ru/7f4133
B3aMMOOTHOIIECHH 68
SIX OPraHU3MOB U
6 HaJ0pPTaHU3MEHHbI 3 0.5
X CHCTEM C
OKpY KaroIleu
cpenoiu
bubnunoreka LIOK
7 Oprannsmbl 1 9 15 https://m.eds00.ru/7f4133
cpena oouTaHus ' 68
DKOJIOTHS BUJIOB U bubmmorexa [IOK
8 oMy ALHiA 9 05 https://m.edso0o.ru/7f4133
68
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DKOI0THs bubnuoreka LHOK
. https://m.edso00.ru/7f4133
9 co00ILECTB 12 05 D
DKOJOIMYECKHE 68
CCCCCCCC
Buocdepa — bubnunorexa HOK
10 mIooanbHag 6 https://m.edsoo.ru/7f4133
aaaaaaaaaa 68
YenoBek u bubnuoreka IHOK
11 OKPY’KaroLIas 6 https://m.edso00.ru/7f4133
cpen 68
12 PesepBHOe Bpems 8
OBLIEE
KOJIMYECTBO HACOB 102 0 7.5
1O ITPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuecTBO 4acoB

No KonTtp IIpakr Jara DJIEKTPOHHBIE
n/ Tema ypoka OJILHbL HHecK H3y4eH unpponbie
u Bcero e ue st o0pa3oBaTeIbHbI
padot padort e pecypchl
bl bl
buonorus xax bubmuorexa [JOK
1 KOMIUIEKCHAsI HayKa 1 1 https://m.edsoo.ru/7f4
KaK 4acTh COBPEMEHHOIO 13368
oOmrecTBa
bu6mmoreka [IOK
2 X(H]ff’le CHCTCMBI 1 HX 1 https://m.edso00.ru/7f4
CBOMCTBa 13368
bu6nmoreka [JOK
3 YpoBHeBas opranuzaius 1 https://m.edsoo.ru/7f4
JKUBBIX CUCTEM 13368
Hcropust OTKpBITHS U but6mmoreka [IOK
4 M3YYEHHS KIETKH. 1 https://m.edsoo.ru/7f4
Knerounas reopus 13360
Meto1bl MONEKYIAPHON bubmuorexa [JOK
Y KJIETOYHOW OMOJIOTHH. https://m.edsoo.ru/7f4
[TpakTudeckas pabora 13368
«3yueHnne meTon0B
KJICTOYHOW OHMOJIOTHH
5 (xpomarorpadus, 1 0.5
anexTpodopes,
muddepeHIansHoe
neHTpudyrupoBanue,
[TLP)»
bubmuorexa [JOK
6 XUMUHIECKUH COCTaB 1 https://m.edso0.ru/7f4
KJIETKH 13368
MuHnepasibHbIE BEIIECTBA bu6mmoreka [IOK
- KJIETKU, UX 1 https://m.edsoo.ru/7f4

Ouosornueckas poib

13368
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Opranunueckue
BEIIIECTBA KJIETKU —
oenku. JlabopaTopHas

bubmuorexa [JOK
https://m.edsoo.ru/7f4
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KJIeTku. [IpakTaeckas

8 pabota «O0HapyxeHue 0.5

0EJIKOB C IIOMOIIIbIO

Ka4eCTBEHHBIX

peakuuii»

CBoiicTBa, bubnunorexa LIOK
9 KinaccuuKaLys 1 https://m.edsoo.ru/7f4

byHKIMN OEIKOB 13368

OprasudecKue bubmnorexa LIOK
10 BeIeCTBA KIETKH — https://m.edsoo.ru/7f4

YIJIEBOIbI 13368

Opranudeckue bubmuorexa [IOK
11 BEIECTBA KICTKH — https://m.edsoo.ru/7f4

JUINABI 13368

HyknenHnoBbie KUCIOTBI. bubnuoreka [IOK

JHK u PHK. https://m.edsoo.ru/7f4

JlabopatopHas pabora 13368

«HccnenoBanne 05

HYKJIEMHOBBIX KHCJOT,

BBIJIEJICHHBIX U3 KJIETOK

Pa3IUYHbIX

OpraHU3MOBY

CtpoeHue u GyHKIHH bubnnoreka [JOK

ATO®. [Ipyrue https://m.edsoo0.ru/7f4
13

HYKJI€03UATpUOChHATHI 13368

(HTD)

CexsennpoBanue [IHK. bubnmoreka [JOK

MeTo bl TEHOMUKH, https://m.edsoo.ru/7f4
14

TPAHCKPUIITOMUKH, 13368

MIPOTEOMUKHU

bubmuorexa [JOK

15 MeTonpl CTpYKTYypHOM https://m.edsoo.ru/7f4

OounoJsIornuu 13368

Tunsl KIETOK. bubmorexa [IOK
16 TIpoKapHoTHYECKas! https://m.edsoo.ru/7f4

KJIETKa 13368

Crpoenue bubnmoreka [JOK
17 YKapUOTUUECKOU 0.5 https://m.edsoo.ru/7f4
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ﬁ pabora «3yuenue 13368
ﬁ CBOWCTB KJIETOYHOH
ﬁ MeMOpaHbD»
bu6mmoreka [IOK
ﬁ 18 IToBepXHOCTHBIH https://m.edsoo.ru/7f4
ﬁ anrapar KJICTKHU 13368
ﬁ OnHOoMeMOpaHHBIE bubnmoreka [JOK
OPraHOU/IbI KIIETKH. https://m.edsoo.ru/7f4
ﬁ 19 I[TpakTuueckas pabora 05 13368
ﬁ «3yueHune NBUKEHUS
[UTOIJIa3MBbI B
ﬁ pPACTUTEIIBHBIX KIETKaX»
ﬁ ITomyaBTOHOMHBIE bubnuorexa [JOK
OPTraHOM/IbI KJIETKHU: https://m.edsoo.ru/7f4
ﬁ MHTOXOHJIPHH, 13368
ﬁ IJIACTUIBI.
20 JlaGopaTopHnas pabota 0.5
ﬁ «HccnenoBanue
MJIa3MOoJN3a U
ﬁ JIeIU1a3MoJIn3a B
ﬁ PACTUTEIBHBIX KIETKAX)
bu6nmoreka [JOK
ﬁ o | HememOpanHeie https://m.edsoo.ru/7f4
ﬁ OpPra’Hou/Ibl KIIETKU 13368
ﬁ bu6mmoreka [IOK
29 Ctpoenne u QyHKIHH https://m.edsoo.ru/7f4
ﬁ Ajipa 13368
ﬁ CpaBHUTENIbHAS bubnmoreka [JOK
ﬁ XapaKTEePUCTUKA KIIETOK https://m.edsoo.ru/7f4
3YKapHOT. 13368
ﬁ 23 JlaboparopHas paboTa 0.5
ﬁ «M3yuenune cTpoeHHs
KJICTOK Pa3IUIHBIX
ﬁ OpPTaHU3MOBY
ﬁ AccuMuius 1 bubnmoreka [JOK
ITUCCAMWISALIASL — IBE https://m.edsoo.ru/7f4
ﬁ CTOPOHBI META0OIU3MA. 13368
ﬁ 24 Tunsl oOMeHa BeIecTs.
JlaGopaTtopHnas pabota
ﬁ «M3yuenune
KaTaJUTUYECKON
ﬁ AKTUBHOCTH (pepMEHTOB
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(Ha mpuMepe aMusIa3bl
WIM KaTajiasbl)»

DepMeHTaTUBHbBIN bubmuorexa [JOK
XapakTep peakuun https://m.edsoo.ru/7f4
KJIETOYHOTO 13368
MeTaboIM3Ma.
JlaboparopHas pabota
25 «3yuenune 0.5
(bepMeHTaTUBHOTO
paciierieHus
MEPOKCHIa BOJIOPO/IA B
pPaCTUTEIBHBIX U
JKUBOTHBIX KJIETKAX)
bu6mmoreka [IOK
26 beskn-akTHBaToOpsI 1 https://m.edso00.ru/7f4
OCIIKU-UHTHOUTOPBI 13368
bubmuorexa [JOK
27 ABTOTPOQHBIH THIT https://m.edsoo.ru/7f4
oOMeHa BeIleCcTB 13368
bu6mmoreka [IOK
28 MDOTOCHHTES https://m.edsoo.ru/7f4
13368
XeMOCHUHTE3. bubmuorexa [JOK
JlaGoparopHas paboTa https://m.edsoo.ru/7f4
29 «CpaBHEHHE TPOIIECCOB 0.5 13368
dboTocuHTE3a U
XEMOCHHTE3a)
AHa’poOHbBIE bubnmoreka [JOK
opraHusmsl. Buasl https://m.edsoo.ru/7f4
30 OpOKEHHUSL. 13368
JlaGopaTtopHnast pabota
«CpaBHEHHE MTPOLIECCOB
OpOJKEHWSI U JIBIXaHHS»
AspOoOHBIE OPraHU3MBI. bubmmorexa [IOK
31 | Drambl BHEPreTHIECKOTO https://m.eds00.ru/7f4
oOMeHa 13368
DHeprusi MeMOpaHHOTO bubnmuorexa [JOK
rpaJiMeHTa MPOTOHOB. https://m.edsoo.ru/7f4
32 Cunre3 AT®: pabora 13368

npotoHHON ATO-
CHUHTa3bI

i dssssiiii

[
[
[
i
[
(|
[
[
[
[
(]
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
i
i
i
i
(


https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

A e e N AR

33

34

35

Peakuuu MmarpudHoro
CUHTE3a

Tpanckpunuus —
Matpuunblid cuHTe3 PHK

Tpancnsauus u e€ srarbl

bubmuorexa [JOK
https://m.edsoo.ru/7f4
13368

bubmuorexa [JOK
https://m.edsoo.ru/7f4
13368

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
13368

36

Konnposanue
aMHUHOKHUCIIOT. Ponb
pubOCOM B OMOCHHTE3E
Oenka

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
13368

37

38

Opranuzanus reHoma y
MPOKAPUOT U IYKAPUOT

MonexynspHble
MEXaHU3MbI IKCIIPECCHH
T€HOB y 9YKapuOT

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
13368

bu6nmoreka [JOK
https://m.edsoo.ru/7f4
13368

39

Bupycer —
BHEKJIETOYHBIE (hOPMBI
JKU3HHU U O0JIMTaTHBIE
MapasuThl.
[IpakTnyeckas padbora
«Co3nanue Mozenu
BHUpYCa»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
13368

40

41

BupycHslie 3a60neBanus
YeJI0BEKA, )KUBOTHBIX,
pacTeHun

Hanorexnomornu B
OHMOJIOTHU U MEIULINHE

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
13368

bubmuorexa [JOK
https://m.edsoo.ru/7f4
13368

42

JKU3HEeHHEBIN UK
KJIETKHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
13368

43

MartpuyHslii CUHTE3
JHK

bubmuoreka [JOK
https://m.edsoo.ru/7f4
13368
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ﬁ XpPOMOCOMBI. bubmuoreka [IOK
ﬁ JlaboparopHas pabota https://m.edsoo.ru/7f4
ﬁ 44 «3y4eHne XpoMocoM 0.5 13368
Ha FOTOBBIX
ﬁ MHUKpOIpenapaTax»
ﬁ Bbubnuoreka [IOK
45 Hlenenne KneTkn — https://m.edsoo.ru/7f4
zi( MHUTO3 13368
ﬁ THIbI KJIETOK. bubmumoreka [IOK
ﬁ Kapuokunes u https://m.edsoo.ru/7f4
LIUTOKHMHES. 13368
ﬁ JlaGopaTopHnas pabota
ﬁ 46 «Ha0mronenne murosa B 0.5
KJIETKaX KOHYHKA
ﬁ KOpeIIKa jJyka (Ha
TOTOBBIX
ﬁ MUKpoOIIpenaparax)»
ﬁ bubmuoreka [JOK
47 Perynsiys x13HEHHOTO https://m.edsoo.ru/7f4
ﬁ MKJA KJIETOK 13368
ﬁ bu6mmoreka [IOK
ﬁ 48 Opranusm Kak efuHoe https://m.edsoo.ru/7f4
ﬁ 1eJI0e 13368
TkaHu pacTeHUN. bubnuoreka [IOK
ﬁ JlaGoparopHas paboTa https://m.edsoo.ru/7f4
49 . 0.5
ﬁ «3yuenue TKaHeH 13368
pacTeHuin»
ﬁ TxaHu )KUBOTHBIX U bubmuorexa [JOK
ﬁ YeJI0BEeKa. https://m.edsoo.ru/7f4
50 JlabopatopHas pabora 0.5 13368
ﬁ «M3y4yenue TkaHen
ﬁ JKUBOTHBIX)
Opranel. Cucremsl bubnuoreka [IOK
ﬁ opranos. JlabopatopHas https://m.edsoo.ru/7f4
ﬁ 51 pabora «3yuecHue 0.5 13368
OpraHoOB I[BETKOBOT'O
ﬁ pacTeHHs»
ﬁ bubnnoreka [HOK
ﬁ 52 Oropa Tena OpraHH3MoB https://m.edsoo.ru/7f4
ﬁ 13368

[
[
[
i
[
(|
[
[
[
[
(]
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
i
i
i
i
(


https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

ﬁ bubmuorexa [JOK
ﬁ 53 JIBIIKEHHE OPraHN3MOB https://m.edsoo.ru/7f4
ﬁ 13368
ﬁ Bu6noreka LIOK
54 IuTaHue OPraHM3MOB https://m.edsoo.ru/7f4
ﬁ 13368
ﬁ [IuTaHne MO3BOHOYHBIX bubnnoreka HOK
JKUBOTHBIX. https://m.edsoo.ru/7f4
55
[IumeBapurenbHas 13368
ﬁ CUCTEMa YeJIOBEKa
ﬁ bubmuorexa [JOK
56 JbIXaHHE OPraHU3MOB https://m.edsoo.ru/7f4
ﬁ 13368
ﬁ bu6mmoreka [IOK
ﬁ 57 JlbIxanue no3BOHOUHBIX https://m.edso00.ru/7f4
JKUBOTHBIX M YCJIOBEKA 13368
ﬁ bu6nmoreka [JOK
ﬁ 58 TpancnopT BewECTB y https://m.edsoo.ru/7f4
ﬁ OpTraHu3MOB 13368
ﬁ KposeHocHas cucrema bubmmorexa [IOK
59 HO3BOHOYHELX https://m.edsoo.ru/7f4
ﬁ JKHUBOTHBIX M Y€JIOBEKa 13360
ﬁ bu6mmoreka [IOK
go  DuiAcienney https://m.edsoo.ru/7f4
% OpTaHU3MOB 13368
ﬁ bubmuorexa [JOK
ﬁ 61 3ammTa y OpraHu3MoB https://m.edsoo.ru/7f4
ﬁ 13368
bu6mmorexa [IOK
ﬁ 62 VMMyHHast crctema https://m.edso00.ru/7f4
ﬁ YeJI0BEKa 13368
ﬁ PasipaxkuMocThb U Bubmmorexa [IOK
63 peryssiuus y https://m.edsoo.ru/7f4
ﬁ OpTaHHU3MOB 13368
ﬁ ['ymopanbHast bubnuorexa [JOK
perymnsus u https://m.edsoo.ru/7f4
64
SHIOKPUHHAS CUCTEMA 13368
ﬁ JKUBOTHBIX H YEIIOBEKA

[
[
[
i
[
(|
[
[
[
[
(]
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
i
i
i
i
(


https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

ﬁ bubmuorexa [JOK
ﬁ 65 DopMbl pasMHOKEHNs https://m.edso0.ru/7f4
ﬁ OpPraHU3MOB 13368
ﬁ Bu6noreka LIOK
66 T10JI0BOE pasMHOKEHNE https://m.edsoo.ru/7f4
ﬁ 13368
ﬁ bubnnoreka HOK
ﬁ 67  Meiios https://m.edsoo.ru/7f4
13368
ﬁ I'amerorenes. bu6mmoreka [IOK
ﬁ O6pazoBanue u https://m.edsoo.ru/7f4
ﬁ Pa3BUTHE MOJIOBBIX 13368
68 kJeTok. JJabopaTopHas 05
ﬁ pabota «M3yuyeHue
CTPOEHUS MOJIOBBIX
ﬁ KJIETOK Ha FOTOBBIX
ﬁ MHUKpOIpenapaTax»»
ﬁ VIHIHBUIyaIbHOE bubnuoreka [IOK
69 Pa3BHTHE OPraHU3MOB https://m.edsoo.ru/7f4
ﬁ — OHTOTEHE3 13368
ﬁ 3aknajgKa OpraHoB U bubmorexa [IOK
70 TKaHeH 13 https://m.edsoo.ru/7f4
;i! 3apOJIBILIEBBIX JTUCTKOB 13368
ﬁ Poct u pa3Butue bubnuoteka [JOK
ﬁ KUBOTHBIX. https://m.edsoo.ru/7f4
JIabopatopHas pabota 13368
ﬁ 71 «BbIsBIIEHNE IPU3HAKOB 0.5
ﬁ CXO/ICTBA 3apO/IbIIIeit
TTO3BOHOYHBIX
ﬁ KUBOTHBIX»
ﬁ PaszmMHOXeHUE U bubmuorexa [JOK
pa3BUTHE PACTECHUM. https://m.edsoo.ru/7f4
ﬁ JlabopatopHas pabora 13368
ﬁ 72 «CTtpoeHue opraHoB 0.5
Pa3MHOXEHHMS BBICIINX
ﬁ pacTeHui»
ﬁ Hcropust ctaHOBIEHUS U bub6nmnorexa IIOK
ﬁ 73 Pa3BHTHS T€HETHKH KaK https://m.edsoo.ru/7f4
ﬁ HayK{ 13368

[
[
[
i
[
(|
[
[
[
[
(]
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
i
i
i
i
(


https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

ﬁ OCHOBHbIE TTOHATHS U bubnmoreka [JOK
ﬁ CHMBOJIBI T€HETHUKH. https://m.edsoo.ru/7f4
ﬁ 24 JlaGopaTopHas pabora 05 13368
«Ipo3oduna kak 00BEKT
ﬁ TCHETHUYECKUX
ﬁ HUCCIIEIOBAHUI»
3aKOHOMEPHOCTHU bubnmoreka [JOK
ﬁ HaCJIEeI0BAHNS https://m.edsoo0.ru/7f4
ﬁ IPU3HAKOB. 13368
MonorubpuaHoe
ﬁ 75 CKpEIlMBaHHUE. 05
[TpakTuueckas pabota
ﬁ "N3yueHune pe3ynbTaToB
ﬁ MOHOTHOPUIHOTO
CKpEIIUBAHUS Y
ﬁ npo3ohuis”
ﬁ uTonormyeckue bubmuorexa [JOK
OCHOBBI https://m.edsoo.ru/7f4
ﬁ 76 MOHOTHOPHIHOTO 13368
ﬁ CKpEIIUBAHUS
AHanusupyroniee bubnuoreka [IOK
ﬁ CKpEILNBAHHUE. https://m.edsoo.ru/7f4
ﬁ " Hemomnxoe 13368
JIOMHHHPOBAHHE
ﬁ Jurubpunxoe bubnuoreka [IOK
ﬁ CKpEILNBAHHUE. https://m.edsoo.ru/7f4
[TpakTudeckas pabora 13368
ﬁ 78 «M3yueHue pe3ynbpTaToB 0.5
% JTUTHOPHTHOTO
CKpEIIUBAHUS Y
ﬁ TPO30(UITBDY
ﬁ [luromoruyeckue bub6mmorexa IIOK
79 OCHOBBI TUTHOPH/IHOTO https://m.edsoo.ru/7f4
ﬁ CKpEIIUBAHUS 13368
ﬁ CleIIeHHoe bu6mmorexa [IOK
ﬁ 80 HACITCIOBAHMIE https://m.edsoo0.ru/7f4
MIPU3HAKOB 13368
ﬁ bubmuoreka [JOK
ﬁ 81 XpoMOCOMHast Teopus https://m.edsoo.ru/7f4
ﬁ HACJIEICTBEHHOCTHU 13368
bu6mmoreka [IOK
ﬁ 82 Peneriia nona https://m.edsoo.ru/7f4
i3 ????????ffﬁ (o OO


https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

A e e N AR

83

I'eHoTun Kak 1ejgocTHas
cucreMa

13368

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
13368

84

I'eneTnueckuii KOHTPOJIb
pa3BUTHUS pPaCTEHUH,
JKUBOTHBIX U YE€JIOBEKa

MN3meHUnBOCTH

bubmuoreka [JOK
https://m.edsoo.ru/7f4
13368

bu6mmoreka [IOK
https://m.edsoo.ru/7f4

85 MIPU3HAKOB. Bubl
13368
W3MEHYNBOCTH
bubmuorexa [JOK
86 MonudukaoHHast https://m.edsoo.ru/7f4
H3MCHYHUBOCTh 13368

Bapuaunonsslii psia u
BapHallMOHHAs KpUBasl.
JlaGopaTopHnas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
13368

«CocTaBiieHue U aHaInu3

«HccnenoBanue

3aKOHOMEPHOCTEN 05

MOIU(PUKAITHOHHOM

U3MCHYHMBOCTH.

IToctpoenue

BapHAIIMOHHOTO PsiJia U

BApHUAIMOHHON KPUBON»

I'enoTunmaeckas bu6mmoreka [IOK

U3MEHYHBOCTb. https://m.edsoo.ru/7f4
88 KomOunaTuBHas 13368

U3MEHYMBOCTh

MyranunonHas bubmuorexa [JOK

W3MEHYHUBOCT. https://m.edsoo.ru/7f4
89 [TpakTuyeckas pabora 0.5 13368

«MyTtanuuu y 1po30(puisl

(Ha TOTOBBIX

MUKpoOIIpenaparax)»

3aKOHOMEPHOCTH bubnmuorexa [JOK

MYTaI[HOHHOTO https://m.edsoo.ru/7f4
90

npolecca. DIUreHeTHKA 13368

Y DTIUTCHOMHKA

['eHeTHKa YelloBeKa. bubmorexa [IOK
91 IpakTuueckas pabora 05 https://m.edsoo.ru/7f4

13368

i
(|
i
([
i
[
i
[
[
[
[
[
[
[
[
¥87
[
i
i
i
i
(
i
i
i
i
i
i
i
i
[

[
[
[
i
[
(|
[
[
[
[
(]
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
i
i
i
i

A e A A A A R A A A A


https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

[
[
[
i
[
(|
[
[
[
[
(]
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
i
i
i
i

ﬁ POIAOCIOBHOM»
ﬁ bu6mmoreka [IOK
ﬁ gp | MeTOnE! MEMUIIHCKOH https://m.edso0.ru/7f4
T€HETUKH 13368
ﬁ 3HayeHNe MEeIUIITHCKON bu6mmoreka [IOK
ﬁ TEHETHUKHU B https://m.edsoo.ru/7f4
ﬁ 93 IPENOTBPAILEHUN U 13368
JICYCHUY TEeHETUICCKUX
ﬁ 3a00JIeBaHUIA YEeIIOBEKA
ﬁ OCHOBHbBIE TOHSATHUS bubmuoreka [JOK
CEJIEKLIAH. https://m.edsoo.ru/7f4
ﬁ JlaGopatopHas pabora 13368
ﬁ 94 «3yueHne copToB 0.5
KYJIBTYPHBIX PACTCHHH 1
ﬁ MOPOJI TOMAIITHUX
ﬁ JKUBOTHBIX»
MeTo1bl ceNTeKIIMOHHOM bu6mmoreka [IOK
ﬁ pabotsl. JIabopaTopHas https://m.edsoo.ru/7f4
ﬁ 95 pabora «M3yuenune 0.5 13368
METOJIOB CETEKIINU
ﬁ pacTeHuin»
ﬁ JlocTrxKeHus cenexkiuu bubnuorexa [JOK
pacTeHUH U KUBOTHBIX. https://m.edsoo.ru/7f4
96
ﬁ [IpakTrueckas padota 13368
ﬁ «IIpuBUBKa pacTeHUI»
CoxpaHeHue, H3yueHne bubmorexa [IOK
ﬁ 97 1 HCIIONE30BAHMIE https://m.edsoo.ru/7f4
ﬁ TEHETHYECKHUX PECYPCOB 13368
buorexnonorus kak bubmuorexa [JOK
ﬁ HayKa U OTpacib https://m.edsoo.ru/7f4
ﬁ MIPOU3BO/ICTBA. 13368
98 [IpakTuueckas padora 0.5
ﬁ «M3y4yenne 00HEKTOB
ﬁ OMOTEXHOIOTHUI
ﬁ OCHOBHEBIEC HANPABIICHHS bub6nmnorexa IIOK
ﬁ 99  CHHTETHYCCKOI https://m.edsoo.ru/7f4
ﬁ Ounonoruun 13368
bu6mmoreka [IOK
ﬁ 100  XPOMOCOMHas i reHHas https://m.edsoo.ru/7f4
ﬁ HHXXEHEpUs 13368


https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

A e e N AR

bubnuoreka HOK
101 Memununckue 1 https://m.edsoo.ru/7f4
OHOTEXHOJIOT MU 13368

102

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 0 135

[ [
(| [
[ [
([ i
[ [
[ (|
[ [
[ [
[ [
[ [
[ (]
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
i i
i i
i i
i i
( (

i dssssiiii


https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

[
(|
[
([
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
i
i
i
i
(

HOYPOYHOE IINTAHUPOBAHHUE

A e e N AR

11 KJIACC
N KoumnuectBo yacos Jara JJIeKTPOHHBIE
Konr. Ip. nu(ppoBbIe
n/  Tema ypoka u3yuyeH
. Bcero pabor  pabGo st o0pa3oBaTe/IbHbIE
bl ThI pecypchl
bubmuoreka [JOK
1 OBosrouonHas Teopus . 1 https://m.edsoo.ru/7f413
JapBuHa 368
bubmuorexa [JOK
2 ABIIKYIIAE CHITbI DBOIOLUH 1 https://m.edsoo.ru/7f413
Buz0B 110 Y. Jlapsuny 368
Boprba 3a cymecTBoBaHMeE, bubmorexa [IOK
3 eCTECTBEHHED] 1 1 https://m.edsoo.ru/7f413
o 368
UCKYCCTBEHHBIN 0TOOp
dopMHEpOBaHHUE bubmmotexa LIOK
4 CHHTETHYECKOH Teopun 1 https://m.edso0.ru/7f413
HBOJIIOIIH 368
DTallbl DBOIIOLHOHHOTO bub6nnorexa IIOK
5 IpOLIECCa; MHUKPODBOJIIOLHS 1 https://m.edso0.ru/7f413
Y MaKpO3BOJIIONHSA 368
omysiuus — bubnmoreka [IOK
6 JJIeMeHTapHas eAMHHALA 1 https://m.edsoo.ru/7f413
HBOJIIOLUH 368
3aKOH T€HETHYECKOTO bubnmnoreka [JOK
paBHoBecus [x. Xapau, B. https://m.edsoo.ru/7f413
Baiin6epra. JTaGoparopHas 368
7 pabota «BpIsBICHHE 1 0.5
W3MEHYMBOCTH y 0co0ei
OJTHOTO BUIA»
bu6mmoreka [IOK
8 DnemeHTapHbIe (HaKTOPHI 1 https://m.edsoo.ru/7f413
HBOJIIOLUH 368
DddexT ocHOBaATEIS. Bubmmorexa [IOK
9 DdPeKT GYTHLIOTHOrO 1 https://m.edsoo.ru/7f413
TOpJIbIIIKA 368

A AN AN

REEN


https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

ﬁ Murpanuu. M3onsauun bubmumorexa [IOK
ﬁ ITOIYJISLIAM: https://m.edsoo.ru/7f413
10 1
ﬁ reorpaduueckas, 368
Ouosornyeckas
ﬁ EcrectBennsblit 0T60p — Bubmmoreka IIOK
ﬁ 1 HAnpaBTmOmEH PaKTop 1 https://m.eds00.ru/7f413
;i( HBOJIIOLIH 368
bubmuorexa [JOK
ﬁ 12 TTos10B0i# 0T6OpP 1 https://m.edsoo.ru/7f413
ﬁ 368
ﬁ [Ipucnoco0aeHHOCTH bubnunoreka [JOK
OpPraHU3MOB KaK pe3yJbTaT https://m.edso0.ru/7f413
ﬁ MHUKPOIBOJIIOLUH. 368
ﬁ 13 Jlaboparopuas pabora 1 0.5
«3yuenmne apomMopdo30B u
ﬁ UIMOaaNTalui y paCTeHUN
Y )KUBOTHBIX)»
ﬁ ITpumeps! npucnocobeHui bubnuoreka [IOK
ﬁ Yy OpraHu3MOB: https://m.edso00.ru/7f413
MOP(DOJIOTUYECKHE, 368
ﬁ (hu3moIIOTHYECKHeE,
ﬁ OMOXMMHUYECKHE,
14 MIOBE/ICHYECKUE. 1 0.5
ﬁ JlaGopatopHnas pabota
Ii’ «IIpucnocobnenus
OpPraHU3MOB U UX
;ﬁ OTHOCHTEIIbHAS
ﬁ 11e7IECO00Pa3HOCTH»
Bupn, ero kpurepuu u bubnuorexa [IOK
ﬁ cTpykrypa. JlabopaTopHas https://m.edsoo.ru/7f413
ﬁ 15 pabota «CpaBHEHHE BUIOB 1 0.5 368
1o Mopdooruueckomy
;ﬁ KPUTEPHIO»
ﬁ bubnuoreka [IOK
16 Crpykrypa Buja 1 https://m.edsoo.ru/7f413
i 368
ﬁ bubnuoreka [IOK
17 Bujoobpasosanue kak 1 https://m.edso00.ru/7f413
ﬁ Pe3yabTaT MUKPOABOIIOIUU 368
ﬁ 18 CBs13b MUKPO3BOJIIOLINH U 1 bubmuorexa [JOK
ﬁ SIUIEMUOIOTUN https://m.edsoo.ru/7f413

[
[
[
i
[
(|
[
[
[
[
(]
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
i
i
i
i
(


https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

A e e N AR

19

20

Makpo3BosTtoLHs.
ITaneonToMOrNYECKHE
METObl U3YUCHUS
SBOJIIOIUHU

buoreorpapuueckue
METOJIbI H3yYCHUS
HBOJIIOLIH

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f413

368

bu6mmoreka [IOK
https://m.edsoo.ru/7f413

368

21

22

OMOpHOJIOTHYECKUE 1
CpPaBHHUTCIbHO-
MOP(}OITOTHYECKHE METOTBI
HU3YUCHUS 5BOJIIOIIMU

MonekynsapHoO-
TeHETUYECKUE,
OMOXMMHUYECKUE U
MaTeMaTHYECKUE METOIbI
W3y4YEHUs IBOJIOLAN

bu6mmoreka [IOK
https://m.edsoo.ru/7f413

368

bubmuoreka [JOK
https://m.edsoo.ru/7f413

368

23

OO6mre 3aKOHOMEPHOCTH
SBOJIIOLHHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f413

368

24

25

AnantuBHas paaualus.
HepaBHoMepHOCTH TEMIIOB
SBOJIIOIUU

Hayunble runoressl
MPOUCXOXKICHUSA )KU3HU HA
3emiie

bu6mmoreka [IOK
https://m.edsoo.ru/7f413

368

bu6nmoreka [JOK
https://m.edsoo.ru/7f413

368

26

27

I[OHay‘{HbIe MNpEACTaBJIICHUA
0 3apOKICHHUU KU3HU

OcHOBHBIE 2Tarbl
HEOPraHWYECKOM 3BOIOLHHI

bu6mmorexa [IOK
https://m.edsoo.ru/7f413

368

bubmuorexa [JOK
https://m.edsoo0.ru/7f413

368

28

['unoTressl 3apoxkaeHus
KHU3HHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f413

368

29

Hctopus 3emin 1 METOBI
e€ nzyuenus. JlabopatopHas
pabota «3yuenue u
OITUCAHUE UCKOTIAEMBIX

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f413
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30

OCTaTKOB JPEBHUX
OpPraHU3MOB»

HauansHabie >Tamnst
OPraHr4eCKOM 3BOJIIOLUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f413

368

31

DBOIIOIUS DYKapUOT

OcCHOBHBIE 3TaIlbl BOTIOIUT
PaCTUTENHHOTO MHPA.
[IpakTuueckas pabora

bubmuoreka [JOK
https://m.edsoo.ru/7f413

368

bubmuorexa [JOK
https://m.edsoo.ru/7f413

368

CTPOCHUSA MO3BOHOYHBIX
KHUBOTHBIX»

32 . 0.5
«M3ydenue ocoOeHHOCTEH
CTPOCHUS PACTCHUHN pa3HBIX
OTJICIIOBY
bubmuorexa [JOK
33 OcHOBHBIE STaIIbI 9BOTOLHH https://m.edsoo.ru/7f413
JKUBOTHOI'O MUpa 368
DBOJTIOIHS )KUBOTHBIX. bubnuotexa [JOK
[IpakTuueckas padbora https://m.edsoo0.ru/7f413
«3yuenne ocobeHHOCTEN 0.5 368

35

PazBurue xu3Hu Ha 3eMite
0 3paMm U Mepuoam

MaccoBbie BbIMUPAHUSA —

bu6mmoreka [IOK
https://m.edsoo.ru/7f413

368

bubmuorexa [JOK
https://m.edsoo0.ru/7f413

37

9KOJIOTUYECKHUU KPHU3HUC, €ETO
0COOEHHOCTH

36 9KOJIOTUYECKHUE KPU3UCHI
368
MIPOIILIOTO =
CoBpeMeHHbIi bubnuoreka [IOK

https://m.edsoo.ru/7f413

368

38

CoBpeMeHHas cuctema
OpPraHUYECKOTO MPOIILIOTO

bu6mmorexa [IOK
https://m.edsoo.ru/7f413

368

39

OcCHOBHEIE
CUCTEMATHUYECKUE TPYIITIBI
OpraHU3MOB

bubmuorexa [JOK
https://m.edsoo.ru/7f413

368

40

AHTPOIIOJOTHS — HayKa O
YeloBeKe

bu6mmoreka [IOK
https://m.edsoo.ru/7f413
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41

PazButue npencrabienuii o
MIPOUCXOKACHUH YeTIOBEKa

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f413

368

Mecto 4esioBeKa B CHCTEME
OpraHUYEeCKOro MUpa.
Jlaboparopnas pabota

bubmuoreka [JOK
https://m.edsoo.ru/7f413

368

Jlaboparopnas pabota

42 «M3ydenue ocobeHHOCTEH 0.5
CTPOCHHUS CKEJIeTa YeIOBeKa,
CBSI3aHHBIX C
MIPSAMOXOXKICHUEM
bu6mmoreka [IOK
43 JBIKYIIHE CUIIBI https://m.edso00.ru/7f413
AHTPOIIOTCHE3a 368
CooTHolieHue bubmuorexa [JOK
44 OMOJIOTUYECKHUX U https://m.edsoo.ru/7f413
COLUAIbHBIX (PAKTOPOB B 368
aHTPOTIOTCHE3e
bu6mmoreka [JOK
OcHoBHBIC CTaUH https://m.edsoo.ru/7f413
aHTpOIIOreHe3a 368
bu6mmoreka [IOK
46 Haneorenernxa 1 https://m.edsoo.ru/7f413
IaJIecOreHOMHUKA 368
bu6nmoreka [JOK
47 OBOIIOLHS COBPEMEHHOTO https://m.edsoo.ru/7f413
4eloBeKa 368
UYenoBeyeckue pacsl. bubmuorexa [JOK
48 ITpakTryeckas pabora 05 https://m.edso0.ru/7f413
«3yueHue 3KOJOTHYECKUX ' 368
ajanTaluil 4eJIoBeKa
bubmuorexa [JOK
49 MexnucuumninHapHsie https://m.edsoo.ru/7f413
METObI aHTPOTIOJIOTUH 368
bu6mmoreka [IOK
50 3apOoKICHHE U PAa3BUTUC https://m.edsoo.ru/7f413
3KOJIOTUH 368
51 MeTobI SKOJIOTHH. 05 bubmuoreka [JOK

https://m.edsoo.ru/7f413
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52

«M3y4yeHne MeTO10B
JKOJIOTUYECKHUX
HCCIIE0BAHUI»

3HayeHUE IKOJIOTUYECKUX
3HAHUI JIS YeJIOBEKaA

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f413

368

53

54

Dkosoruueckue GpakTopbl

AbGuoTtndeckue HakTopsbI.
CBeT Kak 3KOJIOTHYECKUI
(dakTop. JlaboparopHas
pabota «BrlisiBieHHE
MIPUCTIOCOOICHHIA
OpPTraHU3MOB K BIIHSIHHUIO
CBETa»

AbGuoTtndeckue HakTopsbl.
Temneparypa xax
9KOJIOTUYECKUM (PaKTop.
JlaboparopHnast pabota
«Bp1siBIeHUE
MPUCIIOCOOTIECHU M
OpPraHU3MOB K BIIUSHUIO
TeMIIepaTypbI»

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/7f413

368

bubmuorexa [JOK
https://m.edsoo.ru/7f413

368

bubmuorexa [JOK
https://m.edsoo.ru/7f413

368

56

57

AOGuoTtndeckue HakTopsl.
BiraxxHOCTB Kak
9KOJIOTMUYECKU (aKTop.
JlaGopatopHnas pabora
«AHaTOMHYECKHE
0CcOOEHHOCTH pacTeHuil u3
pa3HBIX MECT OOUTaHUS»

Cpenpl oOuTaHus
OpPraHu3MOB

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f413

368

bubmuorexa [JOK
https://m.edsoo0.ru/7f413

368
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buonornueckue puTMbl

bubmuorexa [JOK
https://m.edsoo.ru/7f413

368
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Kuznennsie popmbl
OpPraHu3MOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f413
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ﬁ https://m.edso00.ru/7f413
ﬁ 368
ﬁ 3HaueHne OMOTUIECKIX bubnmoreka [JOK
ﬁ 61 B3aUMOJICUCTBUH 7151 1 https://m.edsoo.ru/7f413
CYLECTBOBAHUS OPraHU3MOB 368
ﬁ B cpezie OOuTaHus
ﬁ Bu6muorexa [IOK
gy | KOMOrHYECKHE 1 https://m.eds00.ru/7f413
ﬁ XapaKTePUCTHKH MOMYJIAIAN 368
ﬁ OcHOBHbIE TIOKA3aTeNn bubnnoreka [JOK
ﬁ 63 MONYJISALIMN: YACTEHHOCTD, 1 https://m.edsoo.ru/7f413
IUIOTHOCTh, BO3PACTHAS U 368
ﬁ MOJIOBAsI CTPYKTYpa
ﬁ OcCHOBHBIE TTOKa3aTeIn bubmuorexa [JOK
64 HOMYJISAHAN: POKIAEMOCTb, 1 https://m.edsoo.ru/7f413
ﬁ HPUPOCT, TEMII POCTA, 368
ﬁ CMEPTHOCTh, MUTPAILIUN
bu6mmoreka [IOK
ﬁ 65 OKoJIoru4eckas CTpykrypa 1 https://m.edsoo.ru/7f413
ﬁ MOMYJISIITII 368
ﬁ ) bubnuoreka [IIOK
66 JluHamMuKa nomynsuud u eé 1 https://m.eds00.ru/7f413
Zi’ PeTyIISIHS 368
ﬁ KpuBble pocta 4ncIeHHOCTH bubmorexa IIOK
% 67 nomymsn. Kpusse 1 https://m.edsoo.ru/7f413
BBDKMBAHHS 368
ﬁ DKoJIorMYecKasi HuIla BUa. bubnmnoreka [JOK
ﬁ JlaboparopHast paboTa https://m.edso0.ru/7f413
68 1 0.5
ﬁ «[IpucrocobeHus: ceMsH 368
pacTeHUH K pacCeICHUIO»
ﬁ bubmuorexa [JOK
69 Bua kak cucrema 1 https://m.edsoo.ru/7f413
ﬁ MOIMYJSAIHAN 368
ﬁ bu6mmoreka [IOK
ﬁ 70 3aKOHOMEPHOCTH TIOBEICHHS 1 https://m.edsoo.ru/7f413
ﬁ Y MUTpAIUil )KUBOTHBIX 368
bu6mmoreka [IOK
ﬁ 71 Co00111ecTBO OPraHU3MOB — 1 https://m.edso0.ru/7f413
ﬁ OHOIECHO3 368
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72

73

74

DKocucrTema Kak OTKpbITast
cucreMa

KpyroBoport BemiecT 1
MIOTOK SHEPTUU B
IKOCHCTEME

OCHOBHBIE TOKA3aTEHN
3KOCHUCTEMBI

bubmuoreka [JOK
https://m.edsoo.ru/7f413

368

bubmuorexa [JOK
https://m.edsoo.ru/7f413

368

bu6mmoreka [IOK
https://m.edsoo.ru/7f413

368

75

76

DKOJIOTHYECKHE IMUpaMHu bl

sMmenenus cool1ecTs —
CYKIIECCHH

bu6mmoreka [IOK
https://m.edsoo.ru/7f413

368

bubmuorexa [JOK
https://m.edsoo.ru/7f413

368

77

[IpupoiHBIE S5KOCUCTEMBI.
DKOCUCTEMBI 03€p U PEK.
DKocucTemMbl MOpel 1
OKEaHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f413

368

78

79

80

81

[IpupoiHBIE SKOCUCTEMBI.
DKOCUCTEMBI TYHJIP, JIECOB,
CTeneH, IMyCThIHb

AHTpOHOFeHHLIC
O9KOCHUCTCMbI

YpO0dKOCHCTEMBI.
[IpakTuueckas pabota
«M3yueHue u onvcaHue
ypOOIKOCHCTEMBI

3aKOHOMEPHOCTH
(hopMUPOBaHUS OCHOBHBIX
B3aHUMOJICHCTBUI
OpPraHu3MOB B DKOCHCTEMAX

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f413

368

bu6mmoreka [IOK
https://m.edsoo.ru/7f413

368

bubmuorexa [JOK
https://m.edso0.ru/7f413

368

bubmuorexa [JOK
https://m.edsoo0.ru/7f413

368

82

MexaHu3Mbl BO3JEHCTBUSA
3arpsAAI3HEHUH Pa3HbIX TUIIOB
Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM,
MONYJIALIMOHHOM U
9KOCHCTEMHOM YpPOBHSX

bubmuoreka [JOK
https://m.edsoo.ru/7f413
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Buocgepa — bubnunorexa LIOK
https://m.edsoo.ru/7f413
368

83 obmierianeTapHas 000JI09Ka 1
3emiu

bubmuorexa [JOK
84 Yuenue B. U. Bepnaznckoro 1 https://m.edso0.ru/7f413
o Ouocdepe 368

bu6mmoreka [IOK

3aKOHOMEPHOCTH 1 https://m.edsoo.ru/7f413

85
CYIIECTBOBAHMS OUOCPEphI 368

bu6mmoreka [IOK

1 https://m.edsoo.ru/7f413
6I/IOF60XI/IMI/I‘IGCKI/IC IMUKJIIbI @

86 KpyroBopoTs! BemiecTs u

bubmuorexa [JOK

87 30HaIBHOCTH OUOCHEPHI. 1 https://m.edsoo.ru/7f413
OcHoBHBIE OMOMBI CYyIITH 368

bu6mmoreka [IOK
https://m.edsoo.ru/7f413
368

88 YcroitunBocTh 6uOCheps 1

89 DKOJIOTM4ECKHE KPU3HCHI U 1 https://m.edsoo.ru/7f413
AX PUINHBI 368

bu6nmoreka [JOK

90 Bospefictsue yenosexa Ha 1 https://m.edsoo.ru/7f413

orocdepy 368

AHTpOIOreHHOe bubnnoreka [JOK

o1 BO3JICUCTBUE Ha 1 https://m.edsoo.ru/7f413
PaCTHUTENBHBIN U JKUBOTHBIN 368

MUD

bu6mmorexa [IOK
https://m.edsoo.ru/7f413
368

92 Oxpana npupozsl 1

bubmuorexa [JOK
1 https://m.edso0.ru/7f413
368

OCHOBHBIE TIPUHITHITHI
93 YCTOWYHUBOTO Pa3BUTHUS
YeJI0BEUYECTBA U MIPUPOJIBI

PanmonansHoe bu6mmoreka [IOK
MIPUPOJIOTIONE30BAHUE 1 https://m.edsoo.ru/7f413

94
COXpaHeHHe 368

OMOJIOTNYECKOT O
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I10 ITPOT'PAMME

O60611eHHE 110 TEME bubnuorexa LIOK
95 «MUKpPOIBOIIOLUSA U €8 1 https://m.edsoo.ru/7f413
Pe3yIbTaThI» 368
O60011eHHE 110 TEME bubmmorexa LIOK
96 «MaKpo3BOIIOLMS U €& 1 https://m.edsoo.ru/7f413
PE3yabTAThI» 368
O60011eHuE TI0 TEME bu6mmoreka LIOK
97 «ITpoucxoxaeHue u 1 https://m.edsoo.ru/7f413
pasBUTHE KU3HH Ha 3eMIIe» 368
O60011eHHE 110 TEME bubmmorexa LIOK
98 «IIpoucxosxieHre yeIoBeKa 1 https://m.edsoo.ru/7f413
— aHTPOIIOT'CHE3» 368
O06o0061IeHne o TeMe bubmmoreka [JOK
«DK0JIOTHS — HayKa O https://m.edsoo.ru/7f413
%9 1 368
B3aNMOOTHOILICHUAX o200
OpTraHU3MOBY»
O06001eHKE 110 TEME bubmnoreka [IOK
«OpranusMsl 1 cpenia 1 https://m.edsoo.ru/7f413
oOHUTaHHS 368
O60011EeHKE IO TEME bubmmotexa LIOK
101 «JKOJIOTUS BUAOB U 1 https://m.edsoo.ru/7f413
TIOIYJISILIAN 368
O6o0011eHNE TI0 TeEME bubmmorexa LIOK
102  «buochepa — rnodansHas 1 https://m.edso0.ru/7f413
IKOCUCTEMAY 368
OBIIEE KOJIMYECTBO YACOB
- 102 7.5
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