MunucTepeTBO IpocBemenus Poceniickoit Penepamnun
MunuctepcrBo o6pazoBanus CeepayioBckoi obnacTu
MKY "Vmpasnenue o6pazoBaHus MyHUIIUIIATBHOTO OKpyra borzanosuy”
MYHHUIAIATBHOE 00IMe06pa3oBaTe/IbHOE YUPEeKACHIE
baiitHoBCcKas cpenHss o0meobpazoBaTenbHas MKoIa
(MOQOY baiitnosckas COILI)

COI'JTACOBAHO
3amecTuTens aupekropa no Y BP

Zrhssy - [BIL Kpuponorosa/ Y .A. Coxomnosa/
/ =

W «Z29» OF  2025T.

«L9» O 4F 2025

PABOYAS ITPOTPAMMA
(ID'F716107)
y4ueOHoro npeamera «bnoJsiorus.
Yray6seHHbIH ypOBEHb)»

st obyqaromuxes 10 —11 knaccos

c. baiinel, 2025 1.



INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yueOHOMY npeaMery "buosorus" (manee - OHONOrHsA) Ha YPOBHE CPEIHETO
obmero obpasoBaHus paspaboTraHa Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 obpazoranuu B Poccuiickoit ®eaepaunny, ®I'OC COO, Konuenuuu npenogaBaHus y4eOHOTO
npeaMeta «buonorus» u OCHOBHBIX MOJOKEHUH (enepaibHOi pabodeil mporpaMMbl BOCTIUTAHUSI.

VYuebnsiil peamet «buomorus» yraybna€anoro ypoBHs u3ydeHus (10—11 kmaccel) siBaseTcs
OIHUM W3 KOMIIOHEHTOB MNpeAMeTHON oOnactu «EcTecTBeHHO-Hay4Hble MpeaMeTsl». CorjaacHo
nonoxenusmM @I'OC COO npodunbHbIe yaeOHBIC IPEIMETHI, U3y4aeMbIe Ha YTIyOIEHHOM ypOBHE,
SBITIOTCS criocoOoM nuddepenimanum o0ydeHUs Ha YPOBHE CpeaHero olmero oOpa3oBaHus W
[PU3BaHBl 00ECHCUNTh MPEEMCTBCHHOCTD MEKAY OCHOBHBIM OOIIMM, CPEIHUM OOILIMM, CPEAHUM
npodeCCHOHATBHEIM U BBICIIMM 0o0pa3zoBanueM. B TO k¢ BpeMs KaXABIH W3 3THX Y4EOHBIX
IPEIMCTOB JOIDKCH OBITh OpPHCHTHPOBAH HAa IMPHOPUTETHOC pEHICHHE 00pa3oBaTeIbHBIX,
BOCITUTATEIBLHBIX ¥ Pa3BUBAIONIMX 3a/1a4, CBI3aHHBIX C NpodopHeHTanuei oOydarommxcs Hu
CTUMYJIMPOBAHUEM MHTEpPECAa K KOHKPETHOM 00JIaCTH HAyYHOT'O 3HAHMS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEJIUIIMHOM, YKOJIOTHEH, ICUXOJIOTHEN, CTIOPTOM UJIM BOCHHBIM JICIIOM.

[Tporpamma 110 yuebHomy mnpeamery "buosorusa" naér npejcraBieHUe O HENM M 33jadax
U3y4eHHs yueOHoro npejamera «buosorus» Ha yriyOjaEéHHOM YpOBHE, OIpejieiisieT 00s3aTesbHOe
(MHBapuaHTHOE) I[IPEJIMETHOE COJIEpKAHUE, €ro CTPYKTYpUpOBaHUE I[I0 paszjeiiaM H TeMmaw,
pacriipeiesieHue 110 KjaccaM, peKOMEH/IyeT 110C/Ie/10BaTe/IbHOCTh U3YUeHHsI yueOHOro MaTepuaa ¢
y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPE/IMETHBIX CBSI3€l, JJOTUKHM y4eOHOro Npoliecca, BO3PacTHBIX
ocobeHHocTel oOyyatonuxcs. B nporpamme 110 6M0J10THHI pean30BaH IPUHIMII IPEEMCTBEHHOCTH
C WU3Y4YCHUEM OWOJOTMM Ha YPOBHE OCHOBHOTO 00miero oOpa3oBanus, Onarogaps uemy
[IPOCMATPHUBACTCS HAIPABJICHHOCTh Ha IIOCJIE/AYIONIEE pa3BUTHE OMOJOTMYECKUX 3HAHUM,
OpUEHTUPOBAHHBIX Ha (DOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, SKOJOTHYECKOIO
MBIIIIEHMS], TPEJICTABICHNUN O 3T0pOBOM 00pa3e JKU3HM, HA BOCIIUTAHUE OEPEKHOTO OTHOIICHMS K
OKpY’KaIoNIeH mpupoaHou cpeae. B mporpamMmMe mo OWMONOTMH TakKE MOKAa3aHBI BO3MOXKHOCTH
yuebHoro mnpeamera «buosgorus» B peanuzanuu TpeboBanuit ®I'OC COO k nnaHUpyeMbIM
JUYHOCTHBIM, MCTANpPEAMETHHIM W TPECAMETHBIM pe3yibTrataM oOydeHUuss U B (HOPMUPOBAHUU
OCHOBHBIX BH/IOB Y4cOHO-TO3HABATEIBHONW JICATENHHOCTH OOYHAIOIIMXCS MO  OCBOEHUIO
Co/ICpXKaHus OMOJIOrMYECKOTO 00Pa30BaHUsI HA YPOBHE CPE/THETO 00IIeT0 00pa3oBaHu .

VYueOubiit npenMer «buosorus» Ha ypoBHE cpeaHero ooOiiero oOpa3oBaHMs 3aBeplIacT
Ouonorudeckoe oOpa3oBaHHE B IIKOJE W OPUEHTHUPOBAH Ha pacUIMpEeHUE M YIIyOJeHUE 3HAHUMN
0o0y4aromuxcs 0 KMBOI NMPUPOJE, OCHOBAX MOJICKYISIPHON U KJIETOYHOW OMONOruH, SMOpPHOIOTHI
1 OMONOTHM Pa3BUTHSA, TEHETUKHU, CEJIEKIIMN, OMOTEXHOIOIMH, HBOJIIOIIMOHHOIO YUEHUS U 3KOJIOTHH.

Uzyuenne yueOHoro mpenmera «buosorus» Ha yrinyOJe€HHOM YpPOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY O0yHaOUIMXCcs K MOCIEAYIONIEMY MONTYYEHHIO OUOJIOTHYECKOT0 00pa3oBaHus B By3ax
U OpraHuzalusix CcpeaHero mnpodeccuoHalbHOro oOpa3zoBaHusi. (OCHOBY €ro CcOJEpKaHus
COCTaBJISIET CHUCTEMa OMOJOTHYECKUX 3HAHWM, MOJYYEHHBIX MpPH HM3YyYEHUH OOyYaroIluMucs
COOTBETCTBYIOIIIUX CHUCTEMATHUYECKMX pa3/ieloB OMOJOTMM Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus, B 10—11 kiaccax 3T 3HaHUS MOJY4AlOT pazBUTHE. Tak, paclIupeHbl U YriyOneHb
OMOJIOTUYCCKHUE 3HAHUS O PACTCHUSIX, )KUBOTHBIX, Tpubax, OaKTEPUAX, OPraHU3ME UCIIOBEKa, OOTIHX
3aKOHOMEPHOCTSX KM3HH, JOMOJHUTEIBHO BKIHOYEHBI OMOJIOTHYECKHE CBEJICHUS MPUKIATHOTO U

MOUCKOBOI'0 XapakKTCpa, KOTOPBIC MOXKHO HUCIHONB30BATH KAK OPHUCHTHUPHL AJI MOCICAYHOUICTO



BbIOOpa npodeccun. Bo3MokHa Takke HHTerpanrs OUONOTHYECKHUX 3HAHUM C COOTBETCTBYIOIUMU
3HAHUSAMHU, MOJYUYEHHBIMH OOYyYarolIMMUCA TPU U3y4YeHUU (U3UKH, XHUMHH, Teorpaduu u
MaTEMaTHKH.

CtpykTypa mnporpaMMmbl 1o yueOHOMY mpeamery "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBI W SBONIOIHMOHHBIA MOAXOABl K H3ydeHHI0 Ouonoruu. CoOriaacHO MM, H3y4arTcs
CBOICTBA M 3aKOHOMEPHOCTH, XapaKTEpHBbIE AJSl KUBBIX CHUCTEM PAa3HOTO YPOBHSI OpraHU3alllH,
HBOJIIOLIMU OPTaHUYECKOT0 MHpa Ha 3emile, COXpaHeHUs1 OUOIOTHYECKOTO pasHOOOpa3us IUIaHETHI.
Tak, B 10 wiacce U3y4darOTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOH OMONOTUHU, IMOPUOTIOTHH U
OMOIIOTUM PA3BUTHSA, TCHETHKH W CEIICKLUMH, OWOTCXHOJOTMH M CHHTETHYECKOH OHOJIoTHH,
AKTYAIM3UPYIOTCS 3HAHUS OOydJaloumxcs 1o OOTaHWKE, 300II0THH, aHATOMUM, (DU3UOIOTHU
yejgoBeka. B 11 kiacce u3ywaroTcsi 3BOJIOLMOHHOE YYEHHE, OCHOBBI 3KOJIOTUU U YYCHHE O
ouochepe.

Vyebusii npeamer «buomorms» npusBaH  00CCIICUHTH OCBOCHHE OOYYAIOIIMMUCS
OMOJIOIrMYECKHUX TEOPUH U 3aKOHOB, UIEH, IPUHLUIIOB U LIPaBMJI, JIEXKALIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAY4YHON KapTHUHBI MMpa, 3HAHUM O CTPOCHHM, MHOI000pazMu M OCOOEHHOCTSX
KJIETKH, OpraHu3mMa, IIOIYJISlUH, OHOIIEH03a, OKOCUCTEMBI, O BBUIAIOIIMXCS Hay4dHBIX
JIOCTUKEHUSIX, COBPEMEHHBIX UCCIIEIOBAHUSX B OMONOIMH, IIPUKIIAHBIX aCIEKTaX OMOJIOrHYECKHX
3HaHui. JUIsg pa3BUTUS W TOJJIEpKAaHUST MHTEpeca oOydaroluxcsi K OMOJOrMu Hapsajy co
3HAYUTEIIBHBIM O0BEMOM TEOPETHUYECKOIO Marepvalla B COJIEpKaHUM LPOrpamMMbl 110 OHOJIOIMH
MPEYCMOTPCHO 3HAKOMCTBO C HMCTOPUCH CTAaHOBJICHUS W PA3BUTHUSI TOW WM HWHOW 001acTH
OMOJIOrMM, BKJIQJIOM OTEYECTBEHHBIX M 3apyOEXKHBIX YYEHBIX B pEIICHHE BaXKHEHIINX
OMOJIOIrMYECKHX M 9KOJIOIMYECKHUX IpodJieM.

[lens m3ydenus yuyeOHoro npejmera «buosorus» Ha yriyOnEHHOM YpPOBHE — OBIIAJICHHE
00y4aromuMuCs 3HaHUSIMH O CTPYKTYPHO-QYHKIIMOHAIBHON OpPraHu3allMy *UBbIX CUCTEM Pa3HOI'0
paHra u npuoOpeTeHUE YMEHHUN MCMOJIb30BaTh 3TH 3HAHMS B (OPMUPOBAHHUU HMHTEpeca K
onpenenéHHoi obmactu TPodEeCCHOHATHLHON JICATEILHOCTH, CBSI3AHHOW C OWOJIOTHEH, WM K
BbIOOPY yueOHOr0 3aBe/ICHUS A1 IPO/IOKEHNS OMOJIOTHYECKOro 00pa3oBaHusl.

Hoctmxenune 1enu usydeHus: yueOHoro npeamera «buosorus» Ha yriayOn€HHOM YpOBHE
obecnieunBaeTcs PeIICHUEM CIEAYIONINX 3a/1a4:

OCBOEHHNE O0YUaIONUMUCS CUCTEMbl OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX OMOJOTHYECKUX
TEOpUSAX, KOHIIETIMAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M MpaBWiax, COCTaBISIOIIMX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOSHUH, MHOIr000pa3uu U 0COOEHHOCTSIX
OMOJIOTUYECKMX CHUCTEM (KJICTKA, OpraHW3M, TOMYJsIlus, BHI, OWOreoreHo3, Ouocdepa); o
BBI/IAIOIINXCS OTKPBITHUAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHM;

03HAaKOMJIEHHE O0YUaroIUXCsl ¢ METO/ITaMU TIO3HAHUSI )KUBOM MPUPO/IbI: NCCIIEI0BATENBCKUMU
METOJIaMH  OHMOJIOTHYECKMX HayK (MOJIEKYNISIpHOM M KJIETOYHOW OHOJOTHH, 3MOPHOJIOTHH U
OMOJIOTMM Pa3BUTHS, TEHETUKM U CEIEKIUH, OMOTEXHOJOTMM M CHHTETHYECKON Ouomoruwy,
NAJCOHTOJOTUH, DKOJIOTMW); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEJACHUS  OMOJOTHYECKHX
UCcCAcAOBaHUN B maboparopun W B TpUPoAC (HAOMIOJICHHE, W3MEPCHHE, DKCICPUMCHT,
MOJICITUPOBAHNUC);

OBJIaJIcHUE OOY4YaIOIIMMHUCA YMEHUSMHU: CaMOCTOATEIbHO HAaXOAWUTh, AHAIM3UPOBATh H
HCIIOJIb30BaTh OMOJIOTMYECKYI0 MH(OPMAIMIO; TOJNb30BAaThCS OHOJIOTMHECKOH TEPMHUHOJOTHEN U
CHUMBOJINKOMH; YCTaHaBIMBATh CBA3b MEX/Yy pa3BUTHEM OHOJIOTHH U COIIMATbHO-DKOHOMUYECKMUMHU U

OKOJOTHYCCKHUMHU HpO6H€MaMI/I YCIOBCUCCTBA, OICHHUBATH ITOCIC/ICTBUS CBOCH JCATCIIBHOCTH I10



OTHOILLEHHIO K OKPYXALell NpUpOoIHOH cpede, COOCTBEHHOMY 3I0POBBIO U 3[0POBBIO
OKPY)KaIOIIMX JII0JIeH; OOOCHOBBIBATH M COOJMIONATh Mephl MNPOQIIAKTHKA HHQPEKIMOHHBIX
3a0oieBaHU, TpaBWia IOBEIAEHUSA B NpHpoAe M oOecredeHHs 0e30MacHOCTH COOCTBEHHOM
KM3HENEATETbHOCTH B YPE3BbIYAHHBIX CUTyalUUsAX MPUPOJHOIO M TEXHOI€HHOTO XapakTepa;
XapakTepU30BaTh COBPEMEHHBIE HAyUHbIE OTKPBITHS B 007acTH OUOJIOTHH;

pasBUTHE y OOYyYarOIIMXCS HHTEVIEKTYyalbHBIX M TBOPYECKHX CIMOCOOHOCTEH B mpolecce
3HAaKOMCTBAa C BBIIAIOLIMMHCA OTKPBITUSAMH U COBPEMEHHBIMH MCCIEJOBAHUAMH B OHOJIOIUH,
pelaeMbIMH €10 MpoOJIeMaMH, METOAOJIOTHEll OMOJOrMYECKOro HCCIEeNOBAHUA, IPOBEICHUS
OKCICPUMCHTAIBHBIX  MCCICIOBAHMN, peIIeHUs OWMONOTHYCCKUX  33jad, MOJACIHPOBAHUS
OMOJIOrMYECKHX OOBEKTOB U IIPOLIECCOB;

BOCITUTAHHE Y OOYHYAIOMIMXCS LEHHOCTHOI'O OTHOIICHUS K >KMBOH NPUPOAC B LECIOM U K
OTHCNBHBIM €€ O00BeKTaM U ABICHHUSM; (OPMHUPOBAHUE HKOIOTUYECKOW, TE€HETHYCCKON
IpaMOTHOCTH, OOIICH KyIbTYpHl TOBEACHUS B ITIPUPOAC; HHTCTPALMHM CCTECTBEHHO-HAYYHBIX
3HAHHH;

npuobperenne 00yJaloIMMHC KOMIECTCHTHOCTH B PAaIlMOHATBLHOM TIPUPO/IOTIOIH30BAHUU
(coGuro/IcHuEe PaBWII TIOBS/ICHUS B TIPUPOJIE, OXPAHbI BUJIOB, DKOCUCTEM, OMOC(EpBl), COXpaHCHUN
COOCTBEHHOT'O 3JIOPOBbS M 3/I0POBbS OKPYXKAIOIIUX JItoJe (cobirofeHust Mep NpouiIakTUKU
3abosieBaHul, oOeccrieueHrne O€30M1aCHOCTH JKU3HE/CITEIbHOCTH B YPE3BBIYAMHBIX CHTYyalMsIX
IPUPOJHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIB30BAHUS OHMOJOTMYCCKUX 3HAHWH U
YMEHHH B ITOBCECIHEBHOW KU3HU,

CO3/IaHME YCJIOBMM JUIsI OCO3HAaHHOIO BbIOOpa OOy4YalOIIMMUCH  WHJMBH/IyaJbHOM
00pa3oBaTeILHOW  TPAaCGKTOPUHU,  CIIOCOOCTBYIONICH  MOCieAyiomeMy  npodecCHOHATEHOMY
CaMOOTIPEJICIICHUIO, B COOTBETCTBUU C MH/IHBHIyaJIbHBIMH HHTEPECAMHU U MIOTPEOHOCTSAMHU PErHOHA.

O61ee 4MciIO YacoB, OTBEJEHHBIX HAa WM3ydeHHE OMOJOIMM Ha YIUIYOJIEHHOM YpOBHE
cpenHero obuiero obpazopanus, cocrapiuseT 204 yaca: B 10 knacce — 102 yaca (3 yaca B Heaieno), B
11 xnacce — 102 yaca (3 vaca B HEaEMIO).

OT60p OpraHu3aIMOHHBIX GOPM, METOJIOB U CPE/CTB OOYUCHUS OHMOJIOTHU OCYIICCTBIISICTCS C
ya€TOM cnenu(uK| €ro COJCpKaHWs W HANpaBICHHOCTH Ha MPOJIODKECHHE OHOJIOTHYSCKOTO
00pa3zoBaHus B OpraHu3aIUsIX CPEIHErO MPOGECCHOHANBHOTO U BBICIIICTO 00pa30BaHUSI.

OO6s3aTeNbHBIM YCIIOBUEM MpPU OOYYEHMM OMONOrMM Ha YriyOJEHHOM YpOBHE SBIISCTCS
NPOBE/ICHUE Ta00PATOPHBIX U MPAKTHYECKUX padoT. Takxke yyacTie 00yJaronuxcs B BHIIOTHCHUN
MPOCKTHBIX U y4eOHO-HUCCIICAOBATCIBCKUX paboT, TEMAaTHKa KOTOPBIX OMPE/CNIICTCS YIUTENEM Ha
OCHOBE MMEIONIMXCS MATCPUATbHO-TEXHUYCCKIX PECYPCOB M MECTHBIX MPHUPO/IHBIX YCIOBUH.



COJEP/KAHUE OBYYEHUS
10 KJIACC

CopepxaHne IPOrpaMMBl, BEIIEIEHHOE KYPCUBOM, HE BXOIUT B IIPOBEPKY rOCYAAPCTBEHHOM
uroroBoi arrectanuu (I'A).

Tema 1. buoJsiorust Kak HayKa

CoBpeMeHHass Ouojorusi — KOMIUIEKCHas Hayka. KpaTkas HCTOpHsl pa3BUTUSL OHOJIOTUH.
buonorndeckue Hayku W H3ydaemble MMH TpoOiembl. DyHIaMeHTaNbHBIC, NPUKIATHBIC H
IIOMCKOBBIE HAYYHbIE HCCIICIOBAHUS B OMOJIOTHH.

3navyenve Ononorun B (POPMUPOBAHUN COBPEMEHHOW €CTECTBCHHO-HAYUHOW KaPTHHBI MUPA.
[Mpodeccuu, cpszannbic ¢ Owonorucii. 3HaueHUE OWONOTMH B MPAKTHYCCKOH ACATCIBHOCTH
4eJIOBEKA: MEAMLIMHE, CEJILCKOM XO03SIHCTBE, IIPOMBIILIIICHHOCTH, OXPAHE IIPUPOBL.

JeMoHcTpanuu

[Toprpersl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V. I'apseid, I'.
Mennens, B. . Bepuaackuii, . T1. TTasnos, U. . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuipl 1 cxembl: «CBA3b OHOJOTHM C JIpYTMMH Haykamu», «Cucrema OMOJIOTHYECKHX
HaYK».

Tema 2. 7KuBble cucTeMbl U HX H3yYeHHe

JKuBble cucTeMbl Kak MpeaMeT u3ydeHusi Ouosiornu. CBONCTBA KUBBIX CUCTEM: €IUHCTBO
XMMHMYECKOI'0 COCTaBa, JAUCKPETHOCTD U 1[EIOCTHOCTD, CJIOXHOCTh U YIIOPSJIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPraHU3alus, CaMOBOCIIPOM3BE/IEHUE, PaA3/[PAKUMOCTh, H3MEHUYHUBOCTh, POCT U
pa3BHUTHE.

YpoBHM  OpraHM3alMi  KUBBIX CHUCTEM: MOJEKYJIAPHBIA, KJICTOYHBIM, TKAaHCBBIH,
OpTaHU3MEHHBIN, MOMYISIUOHHO-BUA0BOM, YKOCUCTEMHBIN (OHOTEOIIEHOTHYECKUIT), OnOoCepHBIi.
[Tporeccrl, mpoucxoasire B )KUBBIX cucTeMax. OCHOBHBIEC NPU3HAKK KHUBOro. JKHU3Hb Kak (opma
cylecTBoBaHus Marepuu. Hayku, u3yuatoliye >KuBble CUCTEMBI Ha Pa3HBIX YPOBHSX OpraHMU3allUH.

Uzyuenne xuBbIX cuctem. MeTonbl Ouosiormdeckoilt Hayku. Habmionenwme, m3MepeHue,
AKCIEPUMEHT, CHCTEMATH3alM, MeTaaHanu3. [IoHsITHE O 3aBUCHMON U HE3aBUCHUMOMN NEPEMEHHOM.
[InanupoBanue skcnepumeHnTa. IloctaHoBka u mpoBepka runote3. Hymesas runoresa. [lonsatue
BbIOOpPKH M €€ JocTOBEpHOCTh. Pa30poc B Oumosornueckux nAaHHBIX. OIlleHKa J1IOCTOBEPHOCTH
MOJIYUEHHBIX  pe3ynbTaroB. [IpHMUMHBI  MCKaXKeHMs pe3ynbTaToB dKcrnepuMmeHTa. lloHsTue
CTaTHUCTUYECKOro TECTA.

JeMoHcTpanuu

Tabmunp! u cxembl: «OCHOBHBIC IPU3HAKH KU3HNY, «bHogorndeckne cucTemMun», «CBOMCTRA
AKUBOM Marepum», «YPOBHH OPraHU3allMU KUBOW MNPUPOABD», «CTpOEHHE JKMBOTHOM KIETKWY,
«TkaHu KUBOTHBIX», «CHCTEMBI OpraHOB YEJOBEHUECKOTO OpraHm3Ma», «bHoreorieHo3»,
«buocdepay, «MeTosbl U3yUEHUS )KUBOW MTPUPOIBIY.

O6opynoBanue: gadopaTopHOoe 000PYIOBAHUEC [T MPOBEACHUS HAOMIOJICHUN, U3MECPCHHUIA,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «Vcrnonb30BaHME PA3IUYHBIX METOJOB IPU H3YYCHHH >KUBBIX

CHCTCM».



Tema 3. buonorns kjierku

Knerka — cTpyKTypHO-(YHKUMOHANbHAs €IMHHULA >KUBOro. VICTOpHA OTKPBITUS KIIETKH.
Pabdorer P. I'yka, A. JleBenryka. Knerounas teopus (T. IlBann, M. Illneiinen, P. Bupxon).
OcHOBHBIE TIOJIOKEHUSA COBPEMEHHON KJIETOYHOM TEOPHUHU.

Metoapl MOJEKYISPHOM M KJIETOYHOW OHOJOrMHM: MHKPOCKOIHUS, XpomaTtorpacdus,
anekTpodope3,  METOJ  MEUYEHbIX  aTOMOB,  AuddepeHUHanbHOe  LEeHTpU(YTHpOBaHHUE,
KyJbTUBUPOBAHHUE KIETOK. M3yuenue @Qurkcupogannvix Kiemok. IIEKTPOHHAs MHUKPOCKOIMMUSL.
Kondghoxanvnas muxpockonusa. Bumanvrnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHCcTpAaLIMH

[Toprpersr: P. I'yk, A. Jlesenryk, T. IlIsann, M. Illielinen, P. Bupxos, K. M. bap.

Tabmuubl M cxembl: «CBETOBOH MHUKPOCKOI», «JIEKTPOHHBIA MUKpOCKOm», «McTtopus
pa3BUTHS METOJIOB MUKPOCKOIIUM.

ObopynoBanue: CBETOBOH MHKPOCKOII, MHKpONpEnapaTshl pPacTHTEIBHBIX, >KUBOTHBIX H
OaKTeprUaNTbHBIX KICTOK.

IIpakTuyeckaa padora «lI3yueHue MeTOJIOB KIETOUHOW Owosiorun (xpomarorpadus,
atekrpodopes, ruddepenimansHoe eHTpUud yruposanue, [1LIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHUUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMUKPO3JIEMEHThl. Boma u €€ ponb
KaK pacTBOPUTENS, pEareHTa, YydacTHe B CTPYKTYPUPOBAHUU KIETKH, TEIUIOPETYJISIUH.
MunepasbHbIe BEHIECTBA KIIETKH, X OHoJiornieckas poJib. Poib KaTHOHOB M aHUOHOB B KJIETKE.

Opranudeckue BelllecTBAa KIETKHU. buosormdeckue nonumepbl. benku. AMMHOKHCIOTHBIH
coctaB 0enkoB. CTpykTyphl OeIKOBOM MoJiekyibl. IlepBuuHas cTpykTypa Oelika, NENTH/IHAs CBSI3b.
Bropuunas, TpeTuuHas, 4erBepTHuUHAs CTPYKTypbl. [leHarypaums. CBolictBa  O€NKOB.
Knaccudukanms 6enkoB. bruosornueckne GyHKIMU 0eKoB. [Ipuonsi.

VYrnesoasl. MoHOcaxapuabl, AMcaxapu/ibl, ONUrocaxapuisl U nonucaxapuasl. O0mui niaH
CTpOEHUS M PU3NKO-XMMHUYECKUE CBOMCTBA YIIIeBO/I0B. buonornueckue GyHKIMN YIIIEBO/IOB.

Jlunnaer. I'unpodunpHo-ruapodoOHbIE CBOICTBA. Knaccudukanus JUMUAOB.
Tpurnuuepuasl, Gocponunuasl, Bocku, crepoussl. buonorndeckue ¢yHkiuu aunugoB. OO0uue
CBOMCTBAa OMOJOTMYECKMX MeMOpaH — TEKydecTb, CIOCOOHOCTh K  CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JJHK u PHK. Crtpoenmne HyknenmHOBbIX Kuca0T. HykiaeoTumisl.
[Tpuniun kommiuemenTapHoct. IlpaBuno Yaprapda. Crpykrypa JAHK — aBoiinas cnupans.
Mectonaxoxaeaue n ouonoruueckre Gpyaknuu JHK. Bunst PHK. ®ynknnn PHK B knetke.

Crpoenne monekyasl AT®. Makpospruueckue cBsizu B Mmoiekyiae AT®. buonorundeckue
byakiun  AT®. BoccraHoOBIEGHHBIC TICPEHOCUYMKH, WX (QYHKIIMH B KIETKE. /Jlpyeue
nyxkaeosuompugpocpamor (HTD). CexBennposanue JIHK. Memoowr cenomuxu, mpanckpunmomuxu,
npOMeoMuKU.

CtpykrypHast Ouojiorusi: OMOXMMHMUYECKUE M OMOPU3MYECKHE HCCIE/IOBaHUS CcOCTaBa M
MIPOCTPAHCTBEHHOM CTPYKTYpHl OMomMonekyn. Moodenuposanue cmpykmypol u QyHKyuti 6LOMONIEK)
u ux xomnaexcos. Komnvromepuwiti ousaiin u opeanuyeckutl cunmes OUOMONIEKYI U UX HENPUPOOHbIX
AHANI0208.

JeMoHCcTpanun

[Toptpetsr: JI. [loaunr, /Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankimn, @. Conrep, C.
[Ipy3unep.



Huarpammbl:  «PacnpeneneHue XUMHYECKHX  JJEMEHTOB B HEKHBOH  MIpUPOIEY,
«PacnpeneneHne XUMHUYECKHX AIEMEHTOB B )KUBOW IMIPUPOJIEN.

Tabmuuelr u cxemsl: «llepuogudeckass TabnuMia XUMHYECKUX dJIeMEHTOB», «CTpoeHue
MOJIEKYNBl BOAbI», «BemecrBa B cocTaBe OpraHusmoB», «CTpoeHHE MOJEKYIbl Oenkay,
«CTpyKTypbl OeNKkoBOH MOJeKyabl», «CTpoeHHe MOJEKYN YIrieBoJoB», «CTpoeHHe MOJeKyl
munuaoBy, «HykinenHoBbie KUCTOTB), «CTpoeHre MoJeKyiIsl ATO».

O6opynoBaHue: XuMudeckas nocya u 00opy1oBaHue.

Jladoparopnas padora «OOHapykeHHE OEITKOB ¢ MTOMOIIBIO KaYeCTBEHHBIX PEAKIIU».

JlabopaTopnas pabGora «llccienoBaHrue HYKIEUMHOBBIX KHUCIOT, BBIACICHHBIX M3 KIETOK
Pa3JIMYHbBIX OPIaHU3MOBY.

Tema 5. CTpoenne U QyHKINH KIeTKH

THITBI KJIETOK: 3yKapUOTHYECKas W TpokapuoTuueckas. CTpyKTYypHO-(YHKIHOHAJILHBIC
00pazoBaHus KJICTKH.

Crpoenue npokapuorudeckoil kiueTku. Kiierounas crenka Oakrepuil u apxeit. OcoOeHHOCTH
CTpOCHUS TeTePOTPOdHOI 1 aBTOTPOPHON NMPOKAPUOTHUCCKHUX KISTOK. MECTO M POJIb MPOKAPUOT B
OMonEeHo3ax.

CrpoeHre M (YHKIMOHUMPOBAHHE dyKapHoTHHecKol kieTku. [Inasmarnyeckas MemOpaHa
(mnazmanemma). CrpykTypa Iia3MaTH4eckoid  MeMmOpaHbl. TpaHCIIOPT — BEILECTB  uepe3
IUIa3MaTHYeCKyI0 MeMmOpany: maccuBHBIA (muddysus, obneruénnas uddy3mus), aKTUBHBINA
(nepBUYHBIH M BTOPUHYHBIN aKkTUBHBIN TpaHcropt). Ilosynponunaemocts mMemOpanbl. Pabota
HATPUI-KAJIMEBOTO HAcOCa. DHJIONMTO3: MHHOIMTO3, (aroruro3. Ix3o1uro3. Kierounas creHka.
Crpykrypa v QyHKIIUN KJIETOYHON CTEHKU pacTeHuil, rpuOoB.

Huronmazma. LluTtozons. [luTockener. Jlmxenue nuroiniazmbl. OpraHOHWIBI  KIICTKH.
OnoMeMOpaHHbIC OPraHOMBI KJICTKHU: dHjoruiazMatuueckas ceth (BI1C), anmapar [Noawmkw,
JU30COMbI, MX CTpoeHHE M (YHKIMH. B3auMocBA3b OJHOMEMOpPAHHBIX OPTraHOUAOB KIETKH.
CtpoeHHEe TpaHYyIsSpHOro peTUKyiayma. Mexanusm wnanpasnenus 6eaxoe 6 OIIC. CuHtes
pacTBOopuMBIX  OenkoB.  CuHTE3  KJIETOYHbIX  MeMmOpaH. [nmankuili  (arpaHymsipHBIi)
sHAoMIa3MaTHueckuil petukynyM. CekperopHas ¢yHkuusi anmapata [oapmxu. Moougurayus
benxos ¢ annapame I'onvoxcu. Copmuposxa 6eixos 6 annapame I onvoxcu. TpaHCTIOPT BEIICCTB B
kieTke. Bakyonu pactutensHbIX kieTok. Kinerounstit cok. Typrop.

[TosryaBTOHOMHBIE ~ OPTaHOUABI KJIETKH: MMTOXOHJPUH, TIACTUABL. [Ipoucxodscoenue
mumoxonoputi u naacmud. Cumbuocenes (K.C. Mepexcrkosckuii, JI. Mapeynuc). CtpocHue u
GYyHKIIMM  MMUTOXOHApPUN M muacTuid. IlepBuuHBIE, BTOPUYHBIE W  CIIOXKHBIE TUIACTHJIbI
(OTOCHHTE3UPYIONINX JYKAPHOT. XITOPOILIACThI, XPOMOTUIACTHI, JICWKOIIIACTHI BBICIIUX PAaCTCHUM.

HememOpanHubie opraHonibl kieTkn CTpoeHue U (QyHKIMH HeMEMOpPaHHBIX OpPraHOWIOB
KiIeTku.  Pubocombl.  [lpomeoscymounvie  ¢hunamenmoi.  MuUxkpo@uiaMeHTol.  AKmuHogvie
Mmuxpogunramenmol. MBbIlIIEUHbIE KIETKU. AKMUHOGbIE KOMHOHEHMbl HEeMbIUEYHbIX KIEeHOK.
Muxkpotpybouku. Knerounsiii ueHtp. CTpoeHMEe M JBWKEHUE HKIYTMKOB U PECHHUYEK.
Muxkpotpybouku nutormasmsel. Ilentpuons. berku, accoyuuposannvie ¢ Muxpoguiamenmamu u
muxpompybouxkamu. Momopnsie benxu.

Anpo. Obonouka sapa, XpoOMaTHH, KapHoIlIazMma, SAPBIIIKH, WX CTPOEHHE U (YHKIUH.
SAnepHblit 6eNKOBEIN MaTpUKC. [IpOCTpaHCTBEHHOE PACTIONOKECHUE XPOMOCOM B HHTEPGhA3HOM spe.
Dvxpomamun u 2emepoxpomamut. beaxkyn XpoMaTuHa — TUCTOHBL. JJunamuxa sdeproti 060104KY 8
mumose. Hoepuulit mpancnopm.



Knerounsle BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK DYKapHOT (PacCTUTENBHOI,
YKHUBOTHOH, TPHOHOMN).

JdemoHcTpaunu

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

TaOnuupl U cxeMbl: «CTpOEHUE IYKAPHOTHUECKON KIeTKH», «CTpOeHHE )KUBOTHOM KIETKHY,
«CTpoeHue pacTUTEIbHOM KineTku», «CTpoeHHe MUTOXOHApHM», <«Slapo», «CtpoeHue
IPOKAPHOTUYECKON KIETKHY.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIPENApaThl PACTUTEIbHBIX, JKUBOTHBIX KIETOK,
MUKpOIIpenaparbl OaKTepHalibHbIX KIIETOK.

JlabopaTopnas padora «3yueHue CTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOB).

IIpakTuyeckas padora «/3ydeHre CBOHCTB KIICTOYHONH MEMOpPAHBD».

JlabopaTopnas padora «lccienoBanue IazMoiid3a M JI€IUIa3MOJIU3a B PacTUTEIbHBIX
KIIETKaX».

IIpakTuyeckas pabdora «/3yueHue ABUKEHUS HUTOILIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelllecTB U NpeBpallleHHe JHEPIrUN B KJIeTKe

AcCUMWISIIIMSL U JINCCUMWISIIIMSL — JIBE€ CTOPOHBI Meradoiu3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOHBIH U TETEPOTPOQHEIN. YyacTue KUCIOpoaa B OOMECHHBIX IIpoIieccax. JHEPreTHIECKOES
obecnieyeHue kieTku: npespaiieHne AT® B oOMeHHBIX nporeccax. GepMEHTATUBHBIN XapakTep
peakimii KJIeTouHOTO MeTabonu3ma. DepMEHTHI, UX CTPOCHUE, CBOMCTBA WU MEXAHU3M JICHCTBUS.
Kodepmentsl. Otnuuust (pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-akTHUBaTOphl U
OEIKU-UHTHONTOPBL. 3aBUCUMOCThH CKOPOCTH (PEpMEHTATUBHBIX PEAKIMi OT Pa3InYHBIX PaKTOPOB.

[lepBruHBIl CHHTE3 OPraHHYECKMX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUCeHHbI U
okcucenHwlli  pomocunmez 'y 6axkmepui. Ceemocobuparowue NUSMEHMbL U NUSMEHMbl
PpeaxkyuoHno2o yenmpda. Poiab XJ0porutacToB B Iporiecce ¢orocunre3a. CBETOBas M TEMHOBAS
dazsr. Pomoosixanue, Cs, Cp u CAM-muner ¢pomocunmesa. IIpoayKTUBHOCTH (POTOCHUHTE3A.
BnusiHue paznnyHbIx (pakTOpoB Ha CKOPOCTH (POTOCHHTE3A. 3HAUYEHKE (POTOCHUHTE3A.

XemocunTte3. PazHooOpaszne opraHM3MOB-XEMOCHUHTETUKOB: HUTpU]UIIMpYIOIINE OaKkTepuu,
XKene300aKkTepun, cepobakTeprn, BOOPOHbIE OaKTepuu. 3HAaUEHUE XEMOCHHTE3A.

AHaspobHble opranu3msl. Bunael Opokenus. IlpoaykTel OpokeHUS M UX HCIONb30BaHUE
YEIOBCKOM. AHA’POOHBIC MHUKPOOPTaHU3MBI KaK OOBCKTHI OMOTEXHOJOTUM U BO30YIUTEIH
OounesHen.

AdpoOHBIC OpraHu3Mbl. JTamnbl DJHEPreTudeckoro oOmeHa. [loAroToBUTENBHBIN dTarl.
['mukonu3 — 6ECKUCIOPOAHOE PACHIEINIEHHE TIIIOKO3bI.

bronoruueckoe oOkucleHue, WK KJIETOYHOE JbixaHue. Ponb MHTOXOHApMI B mpolieccax
Oononorudeckoro okuciaeHus. Luknuueckue peaknuu. OkuUcauTenbHoe (pochopuaupoBaHue.
Ouepeus membpannozo epaduenma npomonos. Cunmes AT®: paboma npomonnoii AT®-cunmasuol.
[TpeumymiectBa a’dpoOHOro myTH oOOMEHa BEIHIECTB IHepes aHa’poOHbIM. IhGHEKTUBHOCTh
AHEPreTHUECKOro 0OMEHa.

JeMoHcTpanun

[Toptpetsr: JIx. IIpuctnu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmunbl u cxembl: «DOTOCHHTE3», «DHEpreTuueckuii obmeny, «buocuHTEe3 Oenmkay,
«CtpocHue pepMeHTa», «XECMOCUHTE3».



O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pynOBaHUE AJIS MPUTCOTOBIEHUS! MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

Jladoparopnas padora «l3yueHne KaTaTHTHYECKONH aKTUBHOCTH (EepMEHTOB (Ha IpHUMEpE
aMUIIa3bl WM KaTalasbl)y.

Jla6opaTopuasi paGora «/3yueHue (HepMEHTATHUBHOTO pacUIEIIEHUs MEPOKCHIA BOAOPOIA
B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

Jladoparopnas padora «CpaBHeHHE IPOLECCOB (POTOCHHTE3a U XEMOCHUHTE3AY.

Jladoparopnas padora «CpaBHeHHE IPOLIECCOB OPOKEHUS M IBIXaHHS.

Tema 7. HacnencreenHass HHGpopManus M peanu3anusd eé B KiIeTKe

Peakuuu marpuunoro cuHte3a. IIpUHLMII KOMIUIEMEHTAPHOCTUM B pEaKLUsAX MaTpPUUHOI'O
cuHre3a. Peanmzamus HacnencTBeHHod wuH(opmarmu. ['eHeTHUecKWit KOm, €ro CBOMCTBA.
Tpanckpununsa — marpuunbil cuHTe3 PHK. IIpuHmmmel TpaHCKpUIIIMK: KOMILUIEMEHTApPHOCTD,
AHTUIAPAICIBHOCTb, aCUMMETpUHHOCTh. Cospesanue mampuunvix PHK 6 aykapuomuueckoii
xknemxe. Hexooupyrowue PHK.

Tpancnsiust m e€ odranel. Yuactue Tpancunoptaeix PHK B OGuocunrese Oenka. YcnoBus
OouocuHTe3a Oenka. Kojuposanue amunokuciot. Pois pubocom B Onocunrese Oelika.

Coepemennvie npeocmasnenus o cmpoenuy 2eros. OpraHuzanus I'eHOMa y IPOKapuoT U
9yKapuoT. Peryisinusi akTHBHOCTH I'€HOB y pokapHoT. ['unoresa onepona (®. XKakoo, XK. Mano).
MonexynapHvie mexanusmol SKCHpeccuu 2eHos y sykapuom. Pornv xpomamuna é pezyasayuu pabomul
2eHog. Peryisiius oOMEHHBIX polieccoB B KieTke. KieTouHslii romeocras.

Bupycsl — Hekinerounbsie GOpMBbI JKH3HKM U oOnHraTHbie napasuThl. CTpOCHHE MPOCTHIX U
CJIOJKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwiti yuka JJHK-codepacawux supycos,
PHK-cooeporcawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pegepmasd, Unmezpasd.

BupycHbie 3abos1eBaHus 4eIOBEKA, )KUBOTHBIX, pacteHuit. CITU, COVID-19, conuanbHble
U MEJIUITUHCKHE TTPOOJICMEL.

Buoungpopmamura: unmeepayus u ananuz 6onvuiux maccueos («bigdatar) cmpykmypHolx
buonocuueckux oanuwix. Hanomexnonoeuu 6 buonocuu u meouyure. Ilpocpavmupyemvie ¢hyHxyuu
benrxos. Cnocobwl 00CmMasKu 1eKkapcma.

JeMoHcTpanuu

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

Tabmumer w  cxembl:  «buocunTes  Oenka», «l'eHernueckuit kom», «Bupyce,
«baxTtepruodaru».

IIpakTyeckas padora «Co3gaHne MOCTU BUpYyCay.

Tema 8. JKU3HeHHBIN IMUKJ KJIETKH

Knerounsii 1uki, ero mnepuonasl u perymsnus. Wuatepdaza m muto3. OcobeHHOCTH
mporieccoB, npoTekawimux B uHTepdaze. [loarotopka knerku k nencHuto. IlpecuHTeTHUCCKMIMA
(MOCTMUTOTHUYECKHI), CUHTETHUYECKUH M TOCTCHMHTETUYECKUH (IIPEMUTOTUYECKUI) TEePHOIBI
uHTEpPa3bl.

Matpuunsti  cuntes  JIHK -  penmkanmsa.  Ilpunmmner  penmmkanun  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATHBHBIH  CHUHTE3,  aHTUINApaJUIeNbHOCTh.  MexaHu3m
permukanuu JIHK. Xpomocomel. CtpoeHne xpoMocoM. TemoMephl U TenoMepasza. XpOMOCOMHBIN
HAaOOp KJIETKM — KapuoTHN. JIMnnomaHbll W ramjaouiHbIi Habopel XpoMocoM. I'oMoJoTHYHBIE

XpOMOCOMBI. [1010BBIE XPOMOCOMBL.



Henenue xnetkn — Muto3. CTaaAuu MUTO3a U MIPOUCXOASANINE B HUX Ipouecchl. TUbl MUTO3A.
Kaprokunes u nurokunes. buosornueckoe 3HaUeHHE MHTO34.

Perynsmus MUTOTHYECKOTO [IUKJIA KJIeTKH. [IporpaMMmupyemast KiietouHasi ru0enb — aromnTo3s.

Knetounoe saapo, xpomocombl, (yHKIHOHATIbHasi TeHOMUKA. Mexanusmsl npoaugepayuu,
ougppepenyuposxu, cmapernus u eubeau kiemox. «lugposas knemkay — buounpopmamuyeckue
Mooenu PYHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpauuu

Tabmuuel u cxeMbl: «Ku3HeHHBIH LUKIT KIeTKH», «Muto3», «CTpoeHHe XPOMOCOM»,
«Perumkauus JJTHK».

ObopynoBanue: CBETOBOM MHKPOCKOI, MHKporpemaparsl: «MHTO03 B KIETKax KOpEIIKa
JIyKay.

JlabopaTopnas padora «/3yueHue XpoMOCOM Ha FOTOBBIX MUKPOIIpEIapaTax».

JlaGopaTtopnas pabora «HaGnromenne MUTO3a B KIETKax KOHYMKA KOpEIIKa JykKa (Ha
rOTOBBIX MUKpOIIperapaTax)».

Tema 9. CTtpoenne u GyHKIIMH OPraHU3MOB

buonornueckoe  pasznooOpazue  OpraHu3MOB. OTHOKJIETOYHEIE, KOJIOHMAJIBHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHHS M KU3HEIEATEIHHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepum,
apxeu, OJIHOKJIETOYHbIE I'pUOBI, OJIHOKJIETOUYHBIE BOJOPOCIH, Jpyrue npoructsl. KojsoHuaibHbie
OpraHU3MBlI.

B3auMoCBA3p 4acTell MHOT'OKJICTOYHOIO OPraHM3Ma. TKaHW, OpraHbl U CHCTEMBI OPraHOB.
Opranusm Kak ejinHoe 1esoe. 'omeocras.

Tkanu pacteHuil. TUIIBI pacTUTEIBHBIX TKaHEW: oOpa3oBareibHasl, IOKPOBHAs, IIPOBO/IAIIAS,
OocHOBHas, Mexanu4deckas. OcOOCHHOCTH CTPOCHHS, (DYHKIIMK M PACIIOIOKEHUS TKaHEH B Opranax
pacTeHuil.

TkaHu )KMBOTHBIX U YeJIOBEKa. THIbI dKUBOTHBIX TKAHEW: SMUTENUANbHASL, COCTUHUTENbHAS,
MBbIllIeYHast, HepBHas. OCOOEHHOCTH CTPOCHMS, (PYHKIIMH M pacHoSIOKEHUs TKaHEH B opraHax
YKUBOTHBIX U YEIIOBEKA.

Opranbl. BereratuBHble M IreHepaTUBHbIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBbl OPraHOB
YKUBOTHBIX U denoBeka. DyHKIIMM OpraHOB U CUCTEM OPTaHOB.

Onopa Tena oprannszMoB. Kapkac pactenuit. CKeneTbl 0 HOKJIECTOUHBIX U MHOTOKJIETOUYHBIX
KUBOTHBIX. HapykHbIN 1 BHyTpeHHM ckeneT. CTpOEHHE U THUIIBI COETMHEHUS] KOCTEH.

JBmkeHUe  OpraHu3MoB. [[BIDKEHHWC  OJTHOKJICTOYHBIX  OPTaHM3MOB:  aMEOOMTHOE,
KT'YTUKOBOE, pECHUYHOE. J[BI)KEHNE MHOTOKJIETOYHBIX PACTEHUHN: TPOM3MBI U HacTUU. [[BuxkeHHE
MHOTOKJIETOYHBIX KHUBOTHBIX M HeJOBEKa: MblllieuHas cuctema. Peduiekc. CkeneTHbIe MBIIIIBI U UX
pabora.

IIntanue opranmsmoB. [lormonieHue BOABI, YIVIEKHUCIOINO Tra3a M MHUHEPAIBHBIX BEIICCTB
pacTeHusMH. IlnTaHue S>KMBOTHBIX. BHYTpPUMNOJIOCTHOE W BHYTPHUKJIETOUHOE MUIIICBApEHUE.
[TuTaHue MO3BOHOUHBIX >KMBOTHBIX. OT/AENbl NUIIEBAPUTENbHOrO TpakTa. [lumeBapurtenbHbie
xenessl. [InmeBapuTenbHas cucTeMa 4eIoBeKa.

Jeixanne oprann3moB. Jlpixanue pacteHuid. JIpixanue xuBOTHBIX. Juddy3us razoB uepes
MOBEpXHOCTh KieTku. KoxHoe npixanme. JlpixatenbHas moBepxHOCTh. JKabepHoe u nérouHoe

JBIXaHUC. Z[I:IX&HI/I@ ITO3BOHOYHBIX KHMBOTHBIX H YCITOBCKA. 3BOJ’II~OHI/IOHHO€ YCIIOXKHCHUC CTPOCHUSA



JNETKUX TI03BOHOYHBIX JKMBOTHBIX. /[IpIXxaTenpHas cHcTeMa dYenoBeKa. MeXaHH3M BEHTHISIINH
JETKUX y NTUL U MIEKONUTAOIMX. Peryssinus apixanus. J{pixatenbHble 0ObEMBI.

TpaHcOpT BelIeCTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUU. TpaHCIIOPT BELIECTB
y )KUBOTHBIX. KpoBeHOCHasI cucteMa u €€ opransl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX KMBOTHBIX
u yenoBeka. Cepaue, KpOBEHOCHbIE cOCylbl U KpoBb. Kpyru kpoBooOpamieHHs. DBOIIOLHOHHBIE
YCIIOKHEHHUSA CTPOEHUS KPOBEHOCHOW CHCTEMBl INO3BOHOUYHBIX XHMBOTHBIX. Pabora cepama u eé
perysauus.

Breinenenne y opraHusmoB. Beigenenuwe 'y  pacteHuil. BplneneHwe 'y KMBOTHBIX.
CoxkparurenbHble Bakyosd. Opransl BbiieneHus. @unbTpanus, cekpeuus 1 oOpaTHOe BCachblBaHUE
KaKk MEXaHW3Mbl paboTBl OpraHoB BblueneHUsA. CBs3b TONOCTH TelA C KPOBCHOCHOHW U
BBIICIUTENBHON cuctemMamu. BplieneHue y I[03BOHOYHBIX JKMBOTHBIX M 4ejoBeka. Iloukw.
Crpoenne u ¢pynkuuonuposanue neppona. Od6pazoBanne MOUYH y YEIOBEKA.

3ammurTa y OpraHu3MoB. 3aliuTa Yy OQHOKICTOYHBIX OpraHu3MoB. Criopbl OakTepHil U IUCTHI
[pocTeiIIMX. 3almra y MHOIOKIeTOYHbIX pacreHuil. Kyrukyna. CpeacrBa nacCUBHOM H
XUMHYECKON 3aiIuThl. DUTOHIU/IBI.

3amuTa y MHOTOKJIETOUYHBIX JKUBOTHBIX. [IOKpOBBI M MX IIPOM3BO/IHBIE. 3alllUTa OPraHu3Ma OT
Oonesneil. UMMyHHast cucrema uenoBeka. KiieTouHbll U rymMopalibHbI UMMYHHUTET. BpoxaEHHbIN
U IpHOOpeTEHHBIN crienupuyeckuil tMMyHuTeT. Teopus KIOHaJIbHO-CEJIEKTUBHOIO MMMYHHUTETA
(II. DOpmux, ®. M. bepuer, C. Touerasa). BocmamuTenbHble OTBETH OpraHu3MoB. Polib
BPOK/IEHHOI'O UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHM.

PazapaxxuMocTe W peryisnus |y OpraHu3MoB. Pa3gpakmMoOCTh y  OJHOKIIETOYHBIX
opranm3moB. Takcucsl. Pa3apaxxuMocTe M peryisnus y pacTreHud. POCTOBBIE BemecTBa U HX
3HAYCHHUE.

Hepshas cucrema u pediaexTopHas peryssius y sKuBOTHbIX. HepBHas cucrema u €€ OT/1ebl.
DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OT/EIBI TOJIOBHOTO MO3Tra
MO3BOHOYHBIX KUBOTHBIX. Pediiekc u pediekropHas ayra. be3ycinoBHBIC U YCIOBHBIC PEICKCHI.

I'ymopanbHas peryasnuss M OHAOKPUHHAsh CHCTEMa JKMBOTHBIX M 4enoBeka. JKemessl
DHJOKPUHHOM CHCTEMBl M HUX TOpMOHBL. [lelicTBHe TOpPMOHOB. B3anMOCBSI3b HEPBHOH H
DHJOKPUHHOM cucteM. [ unoramamo-runoduzapHas cuctema.

JeMoHcTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuel u cxembl: «OJHOKIETOUHBIE BOJIOPOCIN», «MHOIOKIIETOUHBIE BOJOPOCIN»,
«baxTepun», «lIpocreiimmey, «OpraHbl IBETKOBBIX pacTeHUN», «CUCTEMBI OPraHOB MO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIx», «TkaHu pacteHuit», «KoOpHEBBIE CHCTEMBDY,
«CtpoeHue ctedasy», «CTpoeHHE TUCTOBOU TITACTUHKNY, « TKaHM )KUBOTHBIX», «CKEICT YCTOBEKAY,
«I[InmeBapurenbHas cucteMa», «KpoBeHocHas cuctemay, «J/lpixartenpHas cuctemayn, «HepsHas
cucteMa», «Koxka», «MspimeuHas cucreMa», «BplieauTenbHas CcUCTEMa», «OHAOKpUHHAs
cucreman, «CtpoeHue MbIIIb, «MMMyHHTET», «KUIIEUHONONOCTHBIE), «(CXeMa TTUTAHUS
pacTeHui», «KpoBEHOCHBIE CUCTEMBI TO3BOHOUYHBIX KMBOTHBIX», «CTpOeHHE TUIPEIY, «CTPOCHHE
niaHapuuy, «BHyTpeHHee cTpoeHHe M0XKJIeBOro uepBs», «HepBHas cuctema pwid», «HepHas
cUCTeMa JIATYIIKN», «HepBHas cuctema npecmelkaromuxces», «HepsHas cucrema ntuiy, «HepsHas
cuctema MiekonuTaromuxy», «HepBHas cuctema uenoseka», «Pedueker.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpOIpenapaThl OJHOKJIETOUHBIX OPIraHHU3MOB,

MUKpOInpenaparsl TKaHeﬁ, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIMM HACCKOMBIX, HIJIOKOKHX, KHWBBIC



DK3EMIUIAPhl KOMHATHBIX pacTeHuil, repOapuu pacTeHHd pa3HbIX OTHAEJIOB, BJIAKHBIE Ipenaparhbl
YKUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMH OeCHO3BOHOYHBIX XHBOTHBIX, CKEJET YelOBEKa,
o0opyAoBaHUE I JEMOHCTPAIMN TTOYBEHHOTO M BO3AYIIHOTIO MUTAHUS PACTEHUH, paclieryieHus
Kpaxmalnia ¥ OelKkoB moj JeiicTBueM (epMeHTOB, 000pyAOBaHUE A AEMOHCTPALUU OMBITOB IO
WU3MEPEHUIO JKU3HEHHOW €EMKOCTH JETKMX, MEXaHHW3Ma JbIXaTelIbHBIX JBIKEHUH, MOJEIH
TOJIOBHOTO MO3Ta Pa3JIMYHBIX )KUBOTHBIX.

JlaGoparopHas pabora «/3yueHre TKaHel pacTeHUN.

JlaGoparopHas padora «/3yueHre TKaHeH )KUBOTHBIX).

JlabopaTopnas padora «/3yueHue opraHoB IBETKOBOI'O paCTEHUS».

Tema 10. Pa3mHoKeHHe U pa3sBUTHE OPraHU3MOB

®opMBI pa3sMHOXKEHHUS OPraHU3MOB: Oecrosioe (BKIIIOYasl BEreTaTHBHOE) M IOJIOBOC. Bub
6ecrooro pa3sMHOXKEHUS: TIOYKOBAHHE, CIIOPYIIALUS, PparMeHTanus, KIOHHPOBAHNKE.

[TosioBoe pazmuoxeHue. ITonoBele KieTku, wim ramersl. Meiios. Craguun meiiosa. [losenenne
XpoMocoM B Meno3e. Kpoccunrosep. bruosornueckuii CMbICI Me03a U IIOJIOBOro Iipouecca. Melo3
U €TI0 MECTO B JKHU3HEHHOM I[MKJIE OPraHU3MOB.

[TpeizaposibliieBoe pazutue. 'amerorenes y »kuBoTHBIX. [1osioBbie Jkene3pl. OOpa3oBanue u
pa3BUTHE 110JI0BBIX KiIeTOK. Criepmarorenes u oorete3. CTpOEHHUE MOJIOBBIX KIIETOK.

O110/10TBOpEHHE U OMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIUIOJOTBOPEHHUS:
Hapy»KHoe, BHyTpeHHee. [lapTenorenes.

NuuBuayaibHOE pa3BUTUE OPraHU3MOB (OHTOI€HE3). DMOpHOJIOTHS — HayKa O Pa3BUTHU
opranu3moB. Mopgoeenez — o0na u3 enaguwvix npodnem amobpuonocuu. Konyenyus mopgoeernos u
mooenu mopgozenesa. Crajuu >MOpUOTreHe3a KUBOTHBIX (Ha IpuMmepe Jsrymku). JpoGrnenue.
Tunsl poOnenust. Jemepmunuposannoe u HedepMuHuposauHoe opobaenue. bracmyna, munvl
onacmyn. OcobeHHOCTH JIpOOJICHUS] MIIEKOIMUTAIONMX. 3apO/BIIIEBBIC JIMCTKH (TacTpysIsaius).
3akjajKka OpPraHOB W TKaHEH M3 3apOBIIIEBBEIX JIMCTKOB. B3anmMHOEC BIHSHUE 4YacTeH
pa3BHBarolIerocs 3apojsliina (3MOpUOHaIbHAs UHAYKIIKA). 3aKiajKka TJlaHa CTPOCHUS! KUBOTHOIO
KaK pe3yJbTaT MEpapXMUYECKHUX B3aUMOJICHCTBMI reHOB. BnusHue Ha 3MOpHOHaNbHOE pa3BUTHE
pa3auyYHbIX (PaKTOPOB OKPYXKAIOIIEH Cpelbl.

Poct u paszsutue xuBoTHbIX. [locTamMOpronansublil nepuos. [Ipsmoe u HempsiMoe pa3BUTHE.
Pazsute ¢ metamop¢o3oM y OEClIO3BOHOUHBIX M TO3BOHOYHBIX JKMBOTHBIX. buonormueckoe
3HaYEHUE MNPSIMOI0 U HEMPSIMOTO pa3BUTHUS, UX PpacCIpOCTpaHEHHWE B MNpupoje. Tumel pocTa
KUBOTHBIX. DPaKTOpbl PErysMy pOCTa XUBOTHBIX M uenoBeka. CTaguu MocToMOpPHOHANBHOTO
pa3BUTHSA y JKMBOTHBIX M 4esnoBeka. [lepuosabl oHTOreHesa uesnoBeka. CTapeHHE U CMEPTh Kak
OMOJIOrMYECKHE MPOIECCHI.

PasmHoxeHue u pa3Butue pacteHuil. ['amerodut u cnopodut. Meio3 B )KU3HEHHOM IUKIIE
pactenuii. O6pazoBaHue crop B mporiecce Merosa. ['amerorenes y pactenuid. Omao/I0TBOPEHHE H
pa3BUTHE PACTUTENBHBIX OPTraHu3MOB. JIBOHHOE OIIOJOTBOPEHHE VY IIBETKOBBIX PacTEHHI.
O6pa3zoBaHue U Pa3BUTHE CCMCHH.

MexaHu3Mbl perysIuy OHTOT€HE3a Y PACTEHUH U KUBOTHBIX.

JeMoHcTpanun

[Toptpetsr: C. I'. HaBammn, X. [IIneman.

Tabmunel 1 cxembl: «BereraTuBHoe pa3MHOXKEHHE», «THUIBI OECHOIOr0 Pa3sMHOKEHUNN,
«Pa3zMHOXKEHHE XJITAMUJOMOHABIY, «Pa3zMHOKEHUE 3BIVICHBIY, «Pa3zMHOXKEHUE THAPBDY, «Meno3y,
«XpomocoMbly, «I'ametorenesy, «CTpoeHUE STMIEKAETKA M CIIepMaTo30uaa», «OCHOBHBIC CTaauu



OHTOTeHe3ay, «lIpsiMoe 1 HenmpsAMoe pa3sBUTHEY, «PazBuTHe MaiicKoro Kyka», «Pa3BuTue capaHuny,
«Pa3ButHe JATYIWIKW», «JIBOHHOE OIJIOAOTBOPEHUE Yy LBETKOBBIX pacTeHUi», «CTpoeHHe CeMsH
OJHOAOJBHBIX M ABYAOJBHBIX pacTEHUI», «KM3HEHHBIN UK MOPCKOH KamyCcThl», «KU3HEHHBIN
LUK MXa», « KU3HEHHBIA LUK MATOPOTHUKAY, «KU3HEHHBIA LUK COCHBDY.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpenaparbl SUIEKIETOK U CIepMaTo30U0B,
MozeNb «L UK pa3BUTHS JIATYILKA Y.

JlaGoparopnasi pabdora «l3yueHHe CTpo€HHS TOJOBBIX KJIETOK HA  TOTOBBIX
MHKpoOIIpenaparax.

IIpakTuyeckasa pabota «BbIiBICHUE I[IPU3HAKOB CXOJCTBA 3apOJBILLIECH [03BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnas padora «CrpoeHue OpraHoB pa3MHOKEHHS BBICIIMX PACTCHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIE/ICTBEHHOCTH H H3MEHYHBOCTH OPraHU3MOB

HcTopus cTaHOBICHUS M Pa3sBUTHS T'CHETHKH Kak Hayku. Paboter I'. Mennens, I'. ne ®pusa,
T. Moprana. Poisib oredecTBeHHBIX y4EHBIX B pa3BuTuu renetuku. Padorsl H. K. Konsnosa, H. 1.
Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®wmmyenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T'€HETHYECKHE I[IOHATHS U CHUMBOJIBI. [ OMOJOIMYHBIE XPOMOCOMBI, AJLI€JIbHBIC
I€Hbl, aJbTEPHATUBHBIC [IPU3HAKM, JIOMUHAHTHBIH M PpEIECCUBHBIA IIPU3HAK, T[OMO3HIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpHbI, reHoTull, (eHoTun. OCHOBHBIE METOJIbl T'€HETHUKH:
ruOpHI0JIOrMUECKUN, IUTOIOIMYECKUM, MOJIEKYIISIPHO-T€HETHYECKHH.

JeMoHcTpanuu

[Toprpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. J1. Kaprieuenko, 0. A. ®ununienxo, H. B. Tumodeer-Pecosckuii.

Tabsu1s! 1 cxeMbl: «MeTojIbl FEHETUKNY, «CXEMBI CKPEILIMBAHUS».

JladopaTtopuas padora «/Ipo3oduia kak 00bCKT TCHCTHUCCKUX UCCIICIOBAHUN».

Tema 12. 3aK0oHOMEPHOCTH HACTIEICTBEHHOCTH

Mounorubpuanoe ckpemmBanue. [lepsoiit 3akon Mennens — 3akoH enuHO0Opa3usi THOPHUIOB
nepBoro nokoneHud. [IpaBuno nomuHupoBaHus. BTopoll 3axkoH MeHnena — 3aKk0H pacuienieHus
npu3HakoB. LluTonornueckre 0CHOBbI MOHOTHOPUTHOTO CKPEUIUBaHU. [ MMOTe3a YMCTOTHI raMeT.

AHanuzupytoniee ckpeniuBanue. [IpoMexyTouHblil xapaktep HacieaoBaHud. Paciuernsenue
MIPU3HAKOB TPU HEMOJHOM JOMUHHUPOBAHUH.

Jurnbpunnoe ckpeniuBanue. Tpernii 3axkon MeHEns — 3aKOH HE3aBUCHUMOTO HACIICTOBAHUS
npu3HakoB. Llutonornueckre oCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CuermienHoe HacnesoBanue npuszHakoB. Padorsr T. Moprana. CiiericHHOE HAcle0OBAaHUE
TEHOB, HAPYIICHUE CIICTUICHUS MEXAY TeHaMU. XPOMOCOMHAs TEOPHS HACIEICTBEHHOCTH.

I'enetuka nona. XpOMOCOMHBIM MEXAHM3M OIpPEACICHHS TOJa. AYTOCOMBI U IOJNOBBIC
XpPOMOCOMBL. ['OMOramMeTHBIi W reTeporaMeTHbI noji. ['eHeTudeckass CTPYyKTypa IOJIOBBIX
xpomocoM. HacnenoBanne mpu3HAaKoB, CIEIVICHHBIX C TIOJIOM.

I'enoTun kak uemocTHast cucteMa. IlmeloTponus — MHOXKECTBEHHOE JECHCTBUE TEHA.
MHOXKeCTBEHHBIM ~ a/ienu3M. B3anmopaeicTBhe HeamleNnbHBIX TEeHOB. KOMIUIEMEHTApHOCTb.
Onucra3s. [lonumepns.

I'eHeTHYeCKMIT KOHTPONbL Pa3BUTHSL PACTECHUM, JKUBOTHBIX WM YEJIOBEKa, a TakKkKe
(U3HONOrMYECKUX TPOIIECCOB, MOBEACHNUS U KOTHUTHBHBIX (pyHKINN. ['eHeTHUecKne MeXaHU3MBbI

CI/IM6I/IOFCHC3a, MCXaHU3MBI BSaHMOHGﬁCTBHH «XO3MH — TapasuT» U «XO3IUH — MHKpO6I/IOM)>.



['eHeTHyeckue acmeKThl KOHTPOJs U W3MEHEHHs HaclelCTBEHHOW HH(opMaluu B MOKOJIEHHUAX
KJIETOK ¥ OPTaHHU3MOB.

JdemoHcTpaunu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuupl 1 cxembl: «llepBeili U BTOpol 3akoHBl MeHaensa», «Tperuit 3akoH MeHaens»,
«AHanusupymoliee ckpemuBaHue», «HemomHoe aoMuHHpoBaHHE», «CUEMJIEHHOE HaCleIOBaHHE
MPU3HAKOB Yy NIpo3oduisly, «['eHeTnka monay, «Kapuotun ydenoBekay, «Kapuotun apozoduib,
«Kapuotun ntunb», « MHOKECTBEHHBIH allean3m», «B3anmMoaeiicTBre reHoB».

O6opynoBaHue: MOACTL IS EMOHCTpAIMHM 3aKOHOB €IWHOOOpPa3us TUOPUIOB TIEPBOTO
MOKOJICHUSI W PAacCIICIUICHUS MPU3HAKOB, MOZCNIb I JEMOHCTpAIlMy 3aKOHA HE3aBUCHMOTO
HACJICAOBAHUS NPU3HAKOB, MOJCIb Ul AEMOHCTPALMH CICIUICHHOTO HACJICIOBAaHUS IMPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «/pozodunay.

[pakTuyeckass padora «M3yyenue pe3ynbTaToB MOHOTHUOPUAHOTO CKPCIIUBAHHUS Yy
JPO30(HIIBD.

[pakTuyeckas padora «/3yuenue peE3ysibTaTOB JIMTHOPHUJIHOTO CKPCIIMBAHUS Yy
JIPO30QUITBD».

Tema 13. 3aKoHOMEPHOCTH U3MEeHYNBOCTH

B3aumojeiictBue resHoruna M cpejapl upu  popmupoBaHuM (eHoTuna. l3MeHunBocTh
npuznakoB.  KauecTBeHHBIE M KOJIMYCCTBCHHBIC  NOpPU3HAKK.  BUJBI  M3MCHUYMBOCTH:
HEHACJICJACTBCHHAS U HACJICACTBCHHASI.

Momundukannonnass u3MEHYUBOCTh. Ponb cpenbl B GopMHUpOBaHMH MOAUGUKAITIOHHON
u3MeHunBoctd. Hopma peaknuu npusHaka. Bapuanumonsslii psyi M BapualinoHHas kpuBas (B.
Horanncen). CpolicTBa Mo/ Iu(pHUKAIIMOHHON N3MEHUUBOCTH.

['enorunmueckass W3MEHUMBOCTH. (CBOWCTBA TCHOTHUIIMYCCKOW HW3MEHUYHMBOCTH. Buabl
TEHOTHUITUYCCKON N3MECHYNBOCTH: KOMOWHATHBHAS, MyTaIlMOHHAS.

KoMmOvHaTuBHasT M3MEHYUBOCTH. Mel03 W TMOJOBOW MPOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYMBOCTH. POJh KOMOMHATUBHON M3MCHUMBOCTU B CO3/IAHUU T€HETUYCCKOTO Pa3HOOOpa3us B
mpesiesiax OJIHOTO BHJIA.

MyranmonHasi W3MCHYUBOCTh. Bujbsl MyTtanuii: TEHHBIC, XPOMOCOMHBIC, TCHOMHBIC.
CrnoHTaHHBIC W WHIYIUPOBAHHBIC MyTalluu. SACpHBIC W IUTOIIA3MATUYCCKUC MYTAIIHUH.
CoMarnuecknue W MOJOBBIC MyTaruu. [IpUYMHBI BO3HUKHOBCHUS MyTanuil. MyTareHbl U HX
BIIUSHUEC HA OPTaHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO MPOIECCa. 3aKOH TOMOJIOTHYCCKUX
psaoB B HacineactBeHHoW wusmeHunBocTd (H.M. BaBunos). BHednepHass W3MEHYMBOCThH H
HACJICACTBCHHOCTD.

Onucenemurxa U 3INULEHOMUKA, POb INUSEHEMUYECKUX (PaKkmopos 6 HACNe008aHuu u
USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB V OP2AHUIMOS8.

JleMoHcTpanun

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmunpel u  cxembl: «Bumasl wu3MeHUMBOCTHY, «MoauduKanuoHHas W3MCHUYHBOCTHY,
«KomOuHaTHBHAs M3MEHUMBOCTH», «Meiio3y», «OmnogorBopeHuey», «l eHeTnueckue 3aboneBaHUs
yenoBekay, «Buapl myranuii».

OOopynoBaHue: JKUBBIC W TEpOApHBIC DJK3EMIUISIPHl KOMHATHBIX PACTCHHUM, PUCYHKHU

(dboTorpadun) >KUBOTHBIX C PA3IMYHBIMU BUIAMU U3MCHUYUBOCTH.



Jladoparopnass  padora  «lccrmemoBaHue = 3aKOHOMEPHOCTEH  MOAU(MUKAITTOHHOU
W3MEHYUBOCTH. [TocTpoeHne BaprallMOHHOTO PsAJIa U BAPHAIMOHHON KPUBOM».

IIpakTuueckasi padora «Myrtamuu y Apo30Qibl (Ha TOTOBBIX MUKPOIIperapaTax ).

Tema 14. I'enernka yej0Bexka

Kapruotun denoBeka. MexayHaponHas MporpaMMa HCCIEIOBAHHS TE€HOMa YeJIOBEKa.
MeToapl W3ydyeHUS TEHETHKH 4YelOBeKa: IeHeaJorndyeckuil, ONM3HElOBbId, LHUTOTeHEeTHYEeCKUH,
MONYJIALUOHHO-CTATUCTUUECKUH, MOJIEKYJIPHO-TeHETHUYeCKUH. COBpPEMEHHOE  OINpEAesICHHE
TE€HOTHIIA: MOJIHOTEHOMHOE CEKBEHHPOBAHNE, T€HOTUIIHPOBAaHUE, B TOM uwnciie ¢ nomoupo [IIP-
ananu3a. HacneacrBennsie 3a0oneBanus 4enoBeka. [ CHHBIC B XpOMOCOMHBIC OOJC3HH YEIOBEKA.
bonesnn ¢ HacICACTBEHHOM NPEAPACIIONOKCHHOCTRIO. 3HAYCHUE MEIMLIMHCKOM TCHCTHKU B
IIPEIOTBPALICHMM W JIEYEHUU TEHETHYECKMX 3a0oieBaHUM dYenoBeka. Meauko-reHeTudeckoe
KOHCYJIbTUpoBaHue. CTBOJIOBbIE KIIETKU. [IOHATHE «TE€HETHYECKOrO Ipy3a». DTHUECKHE acleKTh
UCCIICIOBAHMIA B 00JIACTH PEIAKTUPOBAHMS TCHOMA M CTBOJIOBBIX KJICTOK.

['eneTrueckue (akTOpbl NOBBIICHHOW YYBCTBHUTECILHOCTH YEIOBCKA K (PU3MUCCKOMY H
XMMHMYECKOMY 3arpsi3HEHUIO OKpYsKatolleil cpe/ipl. ['eHeTnueckas 1peipaciioioxkeHHOCTh YeJIOBEKa
K [1aTOJIOTHSIM.

JeMoHcTpanuu

Tabmuupsl n cxembl: «Kapuortun uenoseka», «MeTojibl U3Y4YEHHS] T'EHETHMKU 4YEIIOBEKa»,
«['enernueckue 3a00I€BaHUS HEIIOBEKAY.

IIpakTuyeckas padora «CocraBiieHUE U aHAIN3 POJOCIOBHOI».

Tema 15. Cenexnusi oOpraHu3MoB

JlomecTukanusg M cesekius. 3apoKJEHHE CEJIeKIIMM M joMecTukanuu. Yuenue H. .
BasusioBa o LleHTpax nponcxox/JeHusi ¥ MHOIrooOpasnst KyJIbTYPHBIX pacTeHui. Poib ceneknuy B
CO3/IaHMM COPTOB PAcTeHHUM U 1OPO/J] KUBOTHBIX. CopT, 11Opoja, ITaMM. 3aKOH IOMOJIOIMYECKUX
ps0B B HacnencrBeHHOW wmiameHumBocTH H. M. BaBuioBa, €ro 3HaueHHE A CEJICKIMOHHOU
paboTHI.

Metoapl cenekiimoHHOW paboThl. MIcKycCTBEHHBIM OTOOp: MacCOBBIM M MHAMBUYAIbHBIH.
Drtanbel KOMOWHAIIMOHHOM cenekiuu. McmpiTaHue npou3BOAMUTENCH TO MOTOMCTBY. OTOOp TO
TEHOTHUITY C MOMOIIIBIO OIEHKH (PEHOTHIA MOTOMCTBA U OTOOP MO I'E€HOTHUITY C MMOMOIIBIO aHaIM3a
JHK.

UckyccTBeHHBIM MyTarcHe3 Kak METOJ  CCIACKIIMOHHOW paloThl. PamuanmoHHBIM U
XUMUYECKMM MyTareHe3 Kak MCTOYHMK MyTalluid y KyJbTypHbIX (OpPM  OpPraHM3MOB.
Hcnonp30BaHne FEHOMHOTO PEIAKTUPOBaHUSI U MeTo/10B pekoMmOuHaHTHBIX JIHK nmst momyueHus
HCXOJ/IHOTO MaTepuana Jiisi CEIEKIUN.

[Toryuenue  monumiouaoB.  BHyTpuBupoBas  ruOpuausanus.  bnuskoponcteHHoOe
CKpEIMUBaHNe, UM MHOpUAMHT. HepoCTBEHHOE CKpelllMBaHUE, WIH ayTOpUAMHT. I'eTepo3uc 1 ero
npuunHbl. Mcnons3oBanue rereposuca B ceneknuu. OtnanéHnas rubpuausanus. IIpeononenue
Occruious MEKBUOBBIX THOPUIOB. JIOCTHMKEHUS CENCKIIMM PACTCHUM W YKUBOTHBIX. «3enénas
DEBONIOYULY.

CoxpaHeHHE M H3y4EHHME TEHETMUECKHX PECypCOB KYJIbTYPHBIX DPACTEHUH M MX AUKHUX
pojudei /Ui COo3AaHMsl HOBBIX COPTOB M TMOPHIIOB CENBCKOXO3SIMCTBEHHBIX KYIbTYp. HM3yueHue,
coXpanenue U YNpaeieHue 2eHemuyecKuMy pecypcamiu CelbCKOXO3AUCMBEHHbIX U NPOMbICI06bIX
HCUBOMHBIX 8 YEAX VIVUUCHUS CYYECMBYIOWUX U CO30ANHUSL HOBbLX NOPOO, TUHUL U KPOCCO8, 8 MOM



yucne ¢ NpuMeHeHuem COBPEMENHBIX Memo008 HAYUHBIX UCCIe008aHUU, Nnepedosvix uoen u
NepCneKmMuEHbIX MeXHON02UT.

JdemoHcTpaunu

[Toptpetsr: H. 1. BaBunios, . B. Muuypun, I'. JI. Kapneuenko, I1. I1I. JIykpsinenko, b. JI.
Actaypos, H. bopnoyr, JI. K. benses.

TaOnuupl 1 cxembl: «LIeHTpBl MPOUCXOXKIEHUS U MHOroo0Opasus KyJIbTYPHBIX PacTE€HHi»,
«3aKOH TOMOJIOTMYECKHX PAIOB B HACIEACTBEHHOM HW3MEHUYMBOCTH», «METOABI CENeKIMn»,
«OtnanéHHas rudpuan3anus», «MyTareses».

JlabopaTopnas pabGora «/3yyeHue cOpToB KyJIbTYPHBIX PACTEHHMM M IIOPOA JOMAIIHUX
YKUBOTHBIXY.

JlabopaTopnas padora «3yueHre METOIOB CEJIEKLIMM PACTEHUI».

IIpakTnyeckas pabdora «[IpuBuBKa pacTeHUI».

Ikcekypenst «OCHOBHBIC METOJBI M JOCTHKCHUS CCJICKIMU PACTCHUHM M KMBOTHBIX (HA
CCJICKLIMOHHYIO CTAaHLUIO, IUIEMEHHYIO (epMy, COPTOMCHBITATEIBHBIN y4YacTOK, B TCIUIMYHOC
X035I1CTBO, B J1a0OPAaTOPHUIO arpOYHUBEPCUTETA MIIM HAYUHOT'O [IEHTPA)».

Tema 16. BuoTexHoJI0TUS M CHHTeTHYeCKasi Ononorus

OOBbeKTBl, HUCHOJB3YEMblE B OMOTEXHOJOI'MM, — KJIETOYHBIE U TKaHEBbIE KYJIBTYpHI,
MUKpPOOPIaHM3Mbl, MX XapakTepUCTHKa. TpajiMlIMOHHAss OHOTEXHOJOrus:  XJieOolleUeHue,
MIOJIyYEHUE KHCIOMOJIOYHBIX IIPOJYKTOB, BUHOJIENHE. Mukpobuosiornueckuii cunTe3. OOBEKTHI
MUKpOOHOJIOrHUecKuX TexHojorui. [Ipon3BoyicTBo 6€1ka, aMUHOKHUCIOT U BUTAMHHOB.

Cozjlanue  TEXHOJIOTMM M HMHCTPYMEHTOB  IEJICHAIIPABICHHOI'O  M3MEHEHUS U
KOHCTPYMPOBAHHUS T€HOMOB C IIEJIBIO ITOJIY4CHHUS OPraHU3MOB M X KOMIIOHEHTOB, COJICPKAIIUX HE
BCTpEUAIOIIUECS B IIPUPOJIE ONOCUHTETUYECKUE ITYTH.

Kiterounas wmuxeHepus. MeToJbl KyJNbTypbl KIETOK M TKAHEH PAaCTEHUH M IYKUBOTHBIX.
Kpuobanku. ComaTtuueckas rubpuauzalMs M comaTuueckuili smOpuoreHes. HMcnonbszoBaHue
TalUIONI0B B CEIACKUMHU pacTeHUU. [lonyuenue MmoHokIoOHANbHbIX anmumen. Hcnonvzosanue
MOHOKNIOHANbHBIX U NOJUKIIOHANbHBIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIIIOJ0TBOPEHHE.
PexoHCTpyKIIMsl SHUIEKIETOK M KIOHMPOBAHHUE KUBOTHBIX. METO/ TpaHCIUTAHTAIMU ]1€p KIETOK.
Texnonoeuu  0300po6REHUA,  KYIbMUBUPOBAHUA U MUKPOKIOHAILHO20 — PASMHOJICEHUS.
CeNbCKOXO3AUCMBEHHBIX KVAbMYP.

XpOMOCOMHAsl M TEHHasi WHKEHEpHUs. VCKyCCTBEHHBIM CHHTE3 I'€Ha UM KOHCTPYHPOBAHUE
pexomOuHanTHBIX [IHK. Coz0anue mpanceenuvix opeanusmos. JoCTHKEHUS W MEPCHEKTUBBI
XPOMOCOMHOM U FTEHHON UH)KEHEPUH. DKOJOTHYECKUE U ITUUECKUE MPOOIEMbl TEHHON HHKEHEPUH.

Menunuunckue OuorexHogoruu. IloctreHomHas nudposas MmemuiuHa. [TLP-guarnocTuka.
MeTaOonoMHBIN aHaNN3, TEHOIICHTPUYECKUM aHAIN3 MPOTEOMa 4YeJIOBEKa JUIsl OLICHKH COCTOSHUS
ero 3/10poBba. Mcnonb3oBaHue CTBOJIOBBIX KJIeTOK. TapreTHas Tepamusi paka. 3D-O0uouHxeHepus
JUIsl pa3paboTku (yHJAMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3JaHMsI KOMILIEKCHBIX
TKaHEH COUETAHMEM TEXHOJOTUH TPEXMEPHOro OMOMPHUHTHHIA U ckadpdoiaauHra s pelieHus
3a/1a4 MEPCOHATU3UPOBAHHON METUIIUHBI.

CozflaHue BEKTOPHBIX BaKIMH € 1ENbl0 OOECreuyeHus KOMOMHMPOBAHHOW 3alllUTHI OT
Bo30Oynuteneit OPBU, ycraHOBIieHHE MONEKYISPHBIX MeXaHW3MOB (yHknuonuporanus PHK-
COJIEpKallMX BUPYCOB, BRI3BIBAIOIIKMX 0CO0O0 OMacHble 3a00JIEBaHUS YEOBEKA U )KUBOTHBIX.



JdemoHcTpaumnu

Tabmuus! u cxembl: «lcnoiab30BaHe MUKPOOPTaHU3MOB B IIPOMBIIIEHHOM MPOU3BOJICTBEY,
«Knerounas nHxxeHepus», «I'eHHass HHKEHEPUS».

Jladoparopnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

[Ipakruueckas padora «llomyueHue MOTOYHOKUCIBIX TPOIYKTOBY.

IKekypeusi «bUOTEXHONOTHS — BaKHEHIIas MPOU3BOJUTENbHASA CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:xaeHue 1 pa3sBHTHE IBOJIONHOHHBIX MPeCTABJEHU B 0HOT0THH

OpomouuonHas teopust Y. JlapBuna. [Ipeanoceliku BO3HUKHOBEHHS JapBUHM3MA. JKU3Hb 1
Hay4Has pedarensHocTs Y. JlapBuHa.

JBuxyue cuibl 3Bosionuu BuoB 110 Y. lapBuHy (BbICOKass UHTEHCUBHOCTh Pa3MHOKEHHUS
OpraHM3MOB, HACJIC/ICTBEHHAs HM3MEHYMBOCTh, OOppba 3a CYIIECTBOBAHME, CCTECTBEHHBIM U
HCKYCCTBCHHBIN OTOOD).

Od¢opmienue cunrerndeckoir Teopuu 3pomtoin (CTD). HeitrpansHas TeopHst dBOJIIOILMHU.
CoBpeMennas JBOJIONMOHHAs OMOJIOTHS. 3HAYCHUE DBOJIOIMOHHOW TEOPHMU B (HOPMHUPOBAHUHU
€CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JeMoHcTpanuu

[Toprpersr: Apucrorens, K. Jlunneir, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Kiosse, Y.
Hapsumn, C. C. Uersepukos, 1. U. llImansraysen, Jx. Xosaenn, . K. Benses.

Tabmuupl u cxemsl: «Cucrema xuBoil npupojiel (1o K. Jlunaero)», «JlecTHuia »xuBBIX
cymecTs (1o Jlamapky)», «Mexanusm GopMupoBaHusi IIPUCIIOCOOICHUN Y PACTEHUH M )KMBOTHBIX
(no Jlamapky)», «Kapra-cxema mapmpyra nyremectBus Y. [lapsuna», «Haxoaxu Y. lapunay,
«DopMbl 60puOBI 3a cymiecTBoBaHUE», «[lopoabl romaybeit», «MHoroo0pa3ue KyabTypHBIX (OpM
kanmyctbl», «[lopoapl aoMamHUX JKUBOTHBIX», «(Cxema o0pa3oBaHMs HOBbIX BHMIOB (no Y.
HapBuny)», «Cxema COOTHOIIEHMS JBWXKYIIMX CHJI D3BOJIONUN», «OCHOBHBIC IOJOKEHUS
CUHTETHYECKON TEOPUH IBOTIOIIUIY.

Tema 2. MUKPO3IBOIIONUA H €€ Pe3yJIbTaThl

[Tonmynsinust kak »3leMeHTapHass eJuHuIA 5BOIMONUK. COBPEMEHHBIE METO/Bl OIICHKU
TEHETMUYECKOTO pazHoOoOpa3ust U CTPYKTYyphl momynsanui. M3meHeHnne reHo¢poH1a MOnyasiuy Kak
AIIEMEHTAapHOE DBOJIOIMOHHOE SIBJIEHME. 3aKOH TeHeTudeckoro pasHoBecus J[Ix. Xapmu, B.
Baitabepra.

OnemeHTapHble (aKkTOpbl (ABMXKYIIME CHJIBI) D3BOJIONMH. MyTallMOHHBIM  mpolecc.
Komb6uHaTuBHast n3MeHUNBOCTh. [[peiid reHoB — ciydaifHble HEHaNpaBlIeHHbIC U3MEHEHUS 4acTOT
ateneit B momymsnusx. OddexT ocHoBatens. Iggexm Oymbliounoco eopaviuika. CHudiceHue
2EHEMUYEeCKO20 pA3H000pasusn. npuuunsl u cieocmeus. Ilposenenue s¢ghghexma Oopetigpa eenos &
bonvuux u  manelx  nonyaayuax. Murpanun. M3onauums  nomynanuid:  reorpaduueckas
(mpocTpaHCcTBeHHAs ), OMOIOTHMYEcKast (PENPOYyKTHBHAS).

EctecTBeHHbI 0TOOp — Hanpapistoumii hakTop 3BosONNN. POPMBI ECTECTBEHHOTO O0TOOpA:
JBUKYIIMH, — cTaOMnMM3UpyroUMi,  paspsiBalomuid  (au3pyntuBHbii).  [lomoBoit  oTGop.

BosuukaoBeHHE U 3BOJIIOIUA COLITMAJIBHOTI'O ITOBCJICHUS ) KUBOTHBIX.



[TpucnocoOAeHHOCT, OpPraHU3MOB KAk pe3yJlbTaT MHUKPOIBOMIOLMHU. Bo3HHKHOBEHHE
MIPUCTIOCOOIEHUH Y opraHn3MoB. ApoMopdo3bl U uanoagantanuu. [IpuMepsl npucmocobieHnid y
OpraHu3MoB:  Mopdoyoruueckue,  (GUIHOIOTHUYECKHE,  OHOXHMHUYECKHE,  ITOBEJICHUYECKHE.
OTHOCUTETBHOCT PUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykTypa. BupooOpazoBaHume Kak pe3yabTaT MHKPOIBOIIOLMH.
Wzonsiust — wiodeBodt  Qaxtop BupooOpasoBanus. llytTu u  cmocoOGbl  BUAOOOpa3OBaHUA:
annonarpudeckoe  (reorpaduyeckoe), CUMIIATPUUECKOE  (IKOJIOTHMYECKOE), «MTHOBEHHOE)
(nonumnonauzauus, rudbpuanuszanus). JJJIUTeIbHOCTh SBONIOIIMOHHBIX TPOIECCOB.

Mexanu3mbl GOpMHUPOBAHKS OHOJIOTHIECKOTO pazHooOpazusl.

Ponp  3BomounoHHOM OHONOrvM B pa3pabOTKE HAYYHBIX METOJOB  COXpaHCHUS
onopaznooOpazus. MHKpPO3BONIONMS W KOIBOJIOLMS TApa3uTOB W WX XO035A¢B. MexXaHU3MBI
(GhOpMUPOBAHHS YCTOWYHBOCTH K aHTHOMOTUKAM U CTIOCOOBI OOPLOBI ¢ HEM.

JdeMoHCcTpAaLIMH

[Toprpersr: C. C. YerBepukos, 2. Maiip.

Tabmunpl U cxembl: «MyTalmoHHass MU3MEHYUBOCTHY, «IlOMyISIIIMOHHAs CTPYKTYypa BHJIa»,
«Cxema  1nposiBlieHMs  3akoHa — Xapau—BaitHOepra»,  «/IBwxylme  CWIBI  3BOJIOIUN,
«DJKOJIOTHYECKAs M3OJIALMS  NONYJsIuil  ceBaHckoi  ¢dopenu», «l'eorpaduueckas H30IANUSA
JIMCTBEHHMIIbI CUOUPCKOW W JIMCTBEHHHUIIBI JJaypcKoil», «IlonyiasiimoHHbIE BOJHBI YHCIEHHOCTU
XUIIHMKOB U KepTB», «(Cxema JielCcTBUS ecrecTBeHHOro oTbopa», «Dopmbl OopbObl 3a
CYILIECTBOBAHHUE, «MBycTpuanbHeI MEJTAHU3M, «OKusblie HCKOIIAEMBIEY,
«IToxpoBuTenbCTBEHHAsT OKpacka KHUBOTHBIX», «llpenynpexnaromas okpacka >KXUBOTHBIXY,
«Puznosnornueckue aganranuny», «lIpucrnocoOIeHHOCTh OPraHu3MoOB M €€ OTHOCUTEIBHOCTBY,
«Kpurepun  Buna», «Buasl-aBoinukuy, «CTpykTypa Buja B  1pupoje», «CrocoObl
BupooOpazoBanus»,  «leorpaduueckoe  BUpOOOpazoBaHHE  TPEX  BHJOB  JIAHJIBIICHY,
«DKOJIOTHYECKOE BUI000pa3oBaHue BUAOB CHHHI, «llonummouast pactenuity, «KamycTHo-
PEACUHBIN THOPUTY.

O0GopynoBanue: repdapuu pacTCHHUM, KOJUICKI[MM HACCKOMBIX, Yydela TTHII M 3BEpeil ¢
npUMepaMu pas3IWYHBIX TNPUCHOCOOJEHUH, uydena MNTUIl W 3Bepedl pasHbIX BHUAOB, repdapuu
pacTeHul ONM3KUX BHUJIOB, 00PA30BABIIHNXCS PA3TMYHBIMHU CIIOCOOAMHU.

JladopaTropuas padora «BrisBiIcHHE H3MCHUNBOCTH Yy OCOOCH OJTHOTO BUIA».

Jladboparopuas pabora «[IpucnocoOncHUsT OpPraHU3MOB W WX  OTHOCHUTCIIbHAs
1IETIECO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHeHuE BH0B IO MOP(POJOTHIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Boaonua U e€ pe3yJibTaThl

Metoapl u3yueHUs: Makpo3BoroluH. IlaneoHTonornueckre MeTo/Ibl U3ydEHUS! IBOJIIOIMH.
[Tepexonubie GopMbl U PUITOTEHETUHECKUE PSAIBI OPTAHU3MOB.

buoreorpaduyeckue MeToabl u3ydueHus spomonuu. CpaBHeHne (Haopsl 1 payHsl MATEPUKOB
U OCTpOBOB. bruorcorpadpuucckue odmactu 3emnu. Buabl-d>HAEMUKY U PETTUKTHI.

OMOpPHOJIOTHYECKHE M CPAaBHUTENBHO-MOP(OIOTHUECKHE METO/IbI HM3YUEHHUS HSBONIOIUH.
['eHeTHYECKHME MEXaHU3Mbl DSBONIOIMM OHTOTEHE3a M TMOSBICHUS SBOJIOIMOHHBIX HOBIIECTB.
["'oMonornuHble W aHaJOTUYHBIE OpraHbl. PyTuMeHTapHbIE OpraHbl U aTaBU3MblL. MOJEKYISpHO-
TEHETHYECKHE, OMOXUMHUYECKHE U MaTEMaTUHECKUE METO/Ibl U3YUEHHS 3BOMIOIMH. ["'oMooruyuHkIe
reHbl. COBPEMEHHBIE METO/1bI TIOCTPOEHUS (PUITOTEeHETUUECKUX JIEPEBHEB.

XpOMOCOMHI)IG MyTalyy U 5BOJTFOIHS TCHOMOB.



OO0mue 3aKOHOMEpPHOCTH (IIpaBuia) dBotouun. Ipunyun cmenwvt ¢pynxyuii. HeodpatumocTtsb
ABOJIFOLUU. AJANITUBHAA paguanusi. HepaBHOMEPHOCTh TEMITOB SBOIIOLIHH.

JdemoHcTpaunu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiuiep, O. I'ekkensb.

Tabnuuel u cxembl: «DumoreHeTHUECKUM P JOMIAAN», «APXEONTEPUKCY, «3BEpo3yOble
amepb», «Crerouedanb», «PuHHOQUTH), «CeMeHHble ManopoTHUKH», «buoreorpapuyeckue
30HBI 3emin», «Jlpeitd koHTUHEHTOB», «PenukTbl», «HadanmpHble cTaguum SMOPHOHAIBHOTO
Pa3BUTHUS MO3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTHYHBIE U aHAJOTUYHBIE OPraHbl», «PynuMeHThD,
«ATaBU3MBI», «XpPOMOCOMHBIC HAOOpBI 4YEIOBEKA W IMHUMIAH3e», «[TaBHBIE HampaBICHHUS
SBONTIOLUNY, «O0IIMEe 3aKOHOMEPHOCTH 3BOJIOLIH,

ObopynoBanue: KOJJICKIUH, TepOapuu, MYJSDKM HMCKOMAEMBIX OCTaTKOB OPTraHHU3MOB,
MYJISKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJUMEHTApHbIX OpPIaHOB M aTaBU3MOB, KOJUIEKLHU
HACEKOMBIX.

Tema 4. IIponcxokaenne U pa3BUTHe )KU3HU Ha 3emuie

HayuyHple runore3sl NPOMCXOXACHUS KU3HW Ha 3emie. AOWOTE€HE3 M IaHCHEPMMSL.
JloHayuHble Tpe/CTaBIICHHUS O 3apOXKJEHUM >KM3HHM (KpealnoHu3M). ['unore3a IIOCTOSIHHOIO
camMo3aposk/ieHusl KU3HH U €€ onposepkeHue omnbitaMmu @. Penu, JI. Cnamnannanu, JI. Iacrepa.
[TpoucxoxaeHne XU3HU U acTPOOHOJIOTHS.

OcHoBHbIE ATallbl HeopraHuueckoi spostonuu. Ilianerapnas (reosoruyeckasi) 3BOJIONHUS.
Xumuueckas 3BoJoNUs. AOHOreHHbII CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOpraHuyeckux. Onplt
C. Mwnepa u I'. FOpu. O6pazoBanue nonumepoB n3 MoHomepos. Koamepsarnast runoreza A. H.
OnapuHa, runore3a nepsuuHoro Oynpbona Jlkx. XomjelHa, renerndeckas runoresa I'. Mémiepa.
Pu6oszumsr (T. Yek) u rtumoreza «vupa PHK» V. T'unbepra. dopmupoBanue memOpan u
BO3HHKHOBEHHE IIPOTOKJIETKH.

Uctopuss 3emnm u  Meroabl €€ wu3ydeHus. lVckomaemple OpraHM4YecKHE OCTATKH.
I'eoxpoHonoruss u  e€  meroasl. OTHocuTenbHass W aOCOJIOTHAas  T€OXPOHOJNIOTHMS.
["'eoxpoHoorMyecKast Kasa: 30Hbl, 3pbl, IEPUOIbI, FTTOXHU.

HauanpHble aTambl opranuyeckoil sBomonuu. [losiBIeHHE M 3BONIONMS NEPBBIX KIIETOK.
Opomtonus  MetaboausMa. Bo3HUKHOBeHHE TeEpBBIX dKocucTeM. CoOBpeMEHHBIE MHKPOOHBIE
OMOTUIEHKM KaK aHaJIOT NepBbIX Ha 3emiie coodmiecTB. CTpoMaToauThL. [IpOKapruOTHI M 2yKapHUOTHI.

[TpoucxoxaeHue »ykapuoT (cUMOUOTEHE3). DBONIOIMOHHOE IPOUCXOXKICHHUE BHPYCOB.
[TpoucxoxaeHHMe  MHOTOKJIETOYHBIX ~ OpraHu3MoB.  BO3HHKHOBEHHE  OCHOBHBIX  IpyMN
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3TaIbl BOJIOLNN BBICHIMX pacTeHUl. OCHOBHBIE apoMopdo3bl pacTeHU. Beixoa
pacteHuidi Ha cymry. [losBIeHWE CIMOPOBBIX pacTCHUUM M 3aBocBaHME WMU Ccymu. CeMEHHBIC
pactenus. [IpoucxoxacHIE IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl HBOJIOIUM KUBOTHOTO MHpa. OcHOBHBIE apoMop(do3bl KUBOTHBIX.
Bennckas gayna. KemOpuiickuii B3pbIB — MOSBIECHUE COBPEMEHHBIX THUMNOB. IlepBbie XOp/OBBIE
*KUBOTHBIC. JKU3HL B BOjIC. DBOIONUS MO3BOHOUHBIX. [IpoucxoxaeHre ambuOuil U penTHIHA.
[TpoucxoxACHNE MIICKOMUTANONMX © NTHIl. [IpuHnun wmoueBoro apomopdosa. OcBocHHE
0€eCcIo3BOHOUYHBIMY U TO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazeuTue xu3HM Ha 3eMiie MO 3paM U MEPHOJIAM: apXel, NPOTEPO30i, MANcO30H, ME3030M,
KaifHo301. OO111as XapakTepruCcTHKa KJIuMaTa U TeojIoTUYecKuX rpoiieccoB. [losBaeHne 1 paciBeT



XapaKTepHBIX OPraHM3MOB. YTeoOpa3oBaHHE: €ro YyCjIOBHA M BIUSHUE Ha Ta30BBI COCTaB
aTMOoCQepBHI.

MaccoBble BBIMHpPaHHS — DKOJOTHYECKHE KpHU3UCHl mnpomuioro. IIpuumHel n ciaenctsus
MacCOBBIX BbIMHpaHUil. COBpeMEHHBIH YKOIOTMYECKHH KpH3HC, €ro ocobeHHoctu. IIpobnema
COXpaHeHHs OHMopa3HooOpas3us Ha 3eMile.

CoBpeMeHHasi cucTeMa opraHudeckoro mupa. IIpuHUumsl ki1accuduKauyy OpPraHU3MOB.
OcCHOBHBIE CHCTEMATHYECKUE TPYIITEI OPTaHU3MOB.

JdemoHcTpauuu

[Moprpersr: ®@. Pean, JI. Cnamnanuanu, JI. Tlactep, . U. Meunukos, A. U. Onapun, k.
Xonpeitn, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmuier u cxemsl: «Cxema ombeita @, Pean», «Cxema ompita JI. [lacTepa mo w3ydeHHIO
camo3apoxxjeHust xu3Hn», «Cxema omnbita C. Mwmepa, I'. HOpu», «Ortansl HeopraHMueckon
sBoOLIMKY, «I'eoxpoHosornyeckas uwikaina», «HauyanbHble 3Talbl OPraHUYECKOW 3BOJIOLUN,
«Cxema 00pa3oBanus dyKapHoT NyTEM cuMOHorenesay», «Crucrema KUBOW MpHPOIbD», «CTpoeHue
BUpyca», «Apomopdosbl  pactenmity, «Punmodure», «OTHOKIETOYHBIE  BOJOPOCIHNY,
«MHOTroKJIeTOUHBIE BOJIOpociny, «Mxu», «llanopotaukmy, «I'onoceMeHHble pacTeHUs», «Opranbl
[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS J>KMBOTHOTO MHPa», «ApPOMOpP(O3bI KUBOTHBIX»,
«[Ipocreiimme», «Kumeunononoctueie», <«Ilrockue uyepBu», «Unenucronoruey», «PoIObI»,
«3emuoBOIHBICY, «IIpecMmbikarommuecsy, «lItuipy, «Miaekonuratomue», «Pa3BuTre Xu3HA B
apxeuckon 3pe», «PasBUTHE XKU3HU B NPOTEPO3OUCKON dpe», «Pa3BUTHE KU3HM B NAJICO30UCKOU
apey, «PasBuTHE KU3HM B ME3030HCKON 3pe», «Pa3BuTHe >KM3HM B KAaMHO30MCKOM 3pey,
«CoBpeMeHHas cucTeMa OPraHUYEcKOro MUpPay.

OOGopyaoBanue: repdapuu pacTCHUM PA3IUIHBIX OT/ICIIOB, KOJUICKIINA HACCKOMBIX, BIAKHBIC
pernaparsl JKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIMU HIVIOKO)KHMX, CKEJIETHl ITO3BOHOYHBIX
JKUBOTHBIX, Yydesa NTUI[ ¥ 3BEpel, KOUICKIUN OKaMEHEIIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJIKH
OpPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryanbHaa JaGoparopHasa padora «MojaenupoBanue omnbiToB Mumnepa—tOpu 1o
H3Y4YEHHIO a0MOTEHHOr0 CHHTE3a OPraHUYECKUX COSAMHEHNH B IEPBUYHOM aTMocdepe».

Jladboparopuas pabora «/3yuecHue U ONHCAHUE MCKOMACMBIX OCTaTKOB JPECBHUX
OpPTaHU3MOBY.

[IpakTnyeckas padora «/3yueHne 0cCOOCHHOCTEN CTPOEHUS PaCTEHUI Pa3HBIX OTACIOB.

[IpakTnyeckas padora «3yueHne ocCOOCHHOCTEN CTPOEHNS MO3BOHOUYHBIX )KUBOTHBIX .

Tema 5. IIpoucxoxkieHue Yea10BeKka — aHTPONOTreHe3

Pa3znens! u 3anaun anTponosornu. Metoasl aHTPONOIOTHH.

CraHOBJIEHHUE MPE/JCTABICHUNH O MPOUCXOXKJACHUM 4YeJoBeKa. PeaurnosHele BO33pEHMS.
COBpEMEHHBIEC HAYYHBIC TCOPHH.

CXO0ACTBO 4ENIOBEKA € KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YesToBeKa. CBH/IETEIbCTRA
CXOJICTBA 4YEJIOBEKA C J>KMBOTHBIMU: CpaBHUTENbHO-MoOpdonoruueckue, 3MOPHOIOTHYECKHE,
¢buznonoro-6MOXMMHUIECKHE, MOBeAeHUecKHe. OTIu4Ms YesloBeKa OT )KMBOTHBIX. [IpsmMoxoxieHue
U KOMIUIEKC CBSI3aHHBIX C HUM MPHU3HAaKOB. Pa3BUTHE rOJOBHONO MO3ra M BTOPOH CHUTHANbHON
CUCTEMBI.

JIBmxkymiue cunbl ($hakTopbl) aHTPONOreHe3a: OUOJIOTHYECKUE, collanbHble. COOTHOIIIEHHUE
OMOJIOTUYCCKHUX U COITHABHBIX (haKTOPOB B aHTPOTIOTCHE3C.



OCHOBHBIE CTaJIUH AHTPOIIOreHe3a. PaHHME 4YenoBeK0o0Opa3Hbie 00€3bAHBI (MPOKOHCYIBI) U
paHHHe MOHTUAbl — OOIIMe TMpelKH YelIOBEKOOOPa3HBIX 00e3bsiH U HroAeid. ABCTPaIONMUTEKH —
JIBYHOTHE TpeAku Jroged. YemoBek yMenbldd, MepBble W3TOTOBJICHUS Opyaud Tpynaa. Yemopek
MPAMOXOSAIINN W TIEPBBIM BHIXOJ IIOJeH 3a mpenensl Adpuku. YemoBek relaenbOeprcKuil —
o0l MpeloK HeaHepTaIbCKOTO YEelOBeKa U 4eloBeKa pa3yMHOro. YenoBek HeaHIEpTaIbCKUN
KaK BHUJ JIOJEH XOJIOAHOTO KIHMMaTa. YenoBeK pa3yMHBIH COBPEMEHHOIO THUINA, AEHUCOBCKHIA
YeJ0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuxu. [laneoreneTrka 1 naaeoreHOMHKA.

DBONIOLMST COBPEMEHHOTO 4YeloBeKka. EcTecTBeHHBIM OTOOp B MOMYMALHAX YeNIOBEKa.
Myraunonssiii ipouecc U noaumopdusm. IlomynsumoHHbIE BONHBI, Apelid IeHOB, MUTpauUus U
«a¢h ekt ocHOBaTEISA» B MOMYISIIUAX COBPEMEHHOT'O YEIOBEKA.

Yenoseueckne pacel. [lonstue o pace. bonbmme pacel: eBporeomgHas (eBpa3uickasi),
aBCTpajIo-HerpouIHas (IKBaTOpUaIbHAs), MOHTOJIOUHAS (a3UaTCKO-aMepuKancKkas). Bpems u nytu
pacceneHusl uyelnoBeka 110 IiaHere. EnuHCTBO denoBeueckux pac. HayuHas HecocTOSITEIBHOCTD
pacu3ma. llpucnoco0aeHHOCTh YEIOBEKAa K pa3HbIM YCIOBHSIM OKpYKamomied cpeabl. Brusmue
reorpaduueckoii cpeasl 1 apetida reHoB Ha MOP(OITOTHIO U (PH3HOIOTHIO YETIOBEKA.

MexiucuuIuIMHapHple  METojbl B (u3nyeckod  (OMOJIOTMUECKOM)  aHTPOIIOJIOIHH.
OBOJIIOIMOHHAS AaHTPOIIOJIOTHSL Y ITAJIEOAHTPOIIOJIOT S YEJIOBEUECKHX MOy, bruoconunanbHbie
HCCJIE/IOBaHMSI IIPUPO/IbI uesioBeka. McecieioBanue Ko3BOIONNN OHMOJIOrHYECKOI'0 U COIIMAJIBHOTO B
YEJIOBEKE.

JdeMoHcTpanuu

[Toprpersr: Y. apsun, JI. Jluxu, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumbsl u  cxembl:  «Merojapl  anTponojorum», «[OJOBHOM  MO3I  YEIOBEKay,
«YenoBexkooOpa3Hble 00e3bsiHb», «CKENeT 4YejloBeKa M CKEJIET MMMIaH3e», «Py/IUMEHTBl U
aTaBU3MbD»,  «JIBHXKYIIME CHJIBI  aHTPOIIOTE€HE3a», «IJBOJIOIMOHHOE JIPEBO  HEJIOBEKa»,
«ABcTpanionuTek», «YernoBek yMmemnblit», «HenoBex MpsSIMOXOAANUi», «/eHUCOBCKUI Yen0oBEK»
«Heannepransip», «KpomansoHiby, «IIpenkn yemoBekay, «ITambl 3BONIONUH YeT0oBeKay, «Pachl
YEJIOBEKAN.

O6opynoBaHue: MyJsSKM OKaMEHEJIIOCTEH, NMPEAMETOB MaTEpHallbHOM KYIbTYpbl MPEIKOB
YeIoBeKa, penpoaykimu ((pororpadun) kapTuH ¢ MUPOTOTUUCCKUMHU U OMOJICHCKUMHU CIOKCTAMHU
IIPOUCXOXK/ICHUS YeNOoBeKa, (oTorpa@uu HaXOJ0K MCKOMAEMBIX OCTATKOB YEIOBEKa, CKEJET
YeJIOBEKa, MOJEJIb uepena 4ejgoBeKa M ueperna I[IUMIAH3€, MOJETIb KHCTU YEIOBEKAa WU KHUCTH
[IMMIIaH3€, MOJIEIIN TOPCA MPEJIKOB YEIOBEKA.

JlabopaTropuas padora «/I3yucHue 0COOCHHOCTEH CTPOCHUS CKEJIETA YCTIOBEKA, CBI3aHHBIX
C TIPSAMOXOXKJACHUEM.

[IpakTuyeckas padora «3yucHue IKOTOrHYCCKUX aaNTaIlNil YeTIOBCKaY.

Tema 6. DxKosorust — HayKa 0 B3aMMOOTHOIICHUSIX OPIAaHU3MOB M HA/IOPraHU3MEHHBIX
CHCTEM C OKpYkKawuei cpenoi

3apoxacHUE U pa3BUTHE dKoJ0THH B Tpyaax A. ['ymboneara, K. ®@. Pynse, H. A. Cesepriiona,
. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3anaun sxkomgoruu. CBs3b 9KONOTHH C APYTUMHU
HayKaMH.

Metoasl sxonorun. [loneBble HaOmoOAECHHSA. DKCIEPUMEHTHI B JKOJIOTHUHU: MPUPOIHBIE H
nabopatopHble. MoaenupoBaHUe B SKOJOTMH. MOHUTOPHHI OKpYXarolled cpesbl: JOKaTbHBIMH,
PETHOHAIILHBIN U TTIO0ATLHBIN.



3HAYEHUE DKOJIOTMYECKHMX 3HAHUM [UId 4YeJIOBEKa. OKOJIOTMYECKOE MHUPOBO33PEHHE Kak
OCHOBA CBSI3€H 4YeNOBEYECTBA € MNpUpPoJod. P@OpMHPOBaHHE HSKOJOTHYECKOM KYJIbTYpbl U
DKOJIOTHYECKON TPAMOTHOCTH HACEJICHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymbonpar, K. @. Pynse, H. A. Ceepros, 3. I'ekkens, A. Tencnu, B. H.
Cykau€s.

TaOnuupl 1 cxemsl: «Pa3gensl sKogorun», «MeToabl 3KONIOrHM», «CxeMa MOHUTOPHHIA
OKPY’KAIOLIEH CPebI».

JlabopaTopnas padora «3yueHne METOI0B 3KOJIOTHYECKUX HCCIIEIOBAHMII.

Tema 7. Opranusmsl H cpefa OOMTAHHA

DKkonoruyeckue GakTopbl ¥ 3aKOHOMEPHOCTH UX JeiicTusa. Kinaccuukamus 3KOI0rn4ecKux
¢dakTopoB: abmoTHUECKHE, OHOTHHYCCKHE, aHTpormorennbsie. OOMmMe 3aKOHOMEPHOCTH ACHCTBUS
skosoruueckux (akropos. [lpasuno muammyma (K. npenrens, 0. JIubux). TomepaHTHOCTS.
OBpUONOHTHEIC M CTCHOOMOHTHEIC OPTaHU3MEI.

Abuornueckue ¢aktopsl. CBET Kak JKOJIOTHUYECKHH (akTop. [eiicTBHe pa3HBIX YJ4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIpYIIBl PACTEHUH M KHBOTHBIX 110
OTHOIICHHUIO K cBeTy. CurHanbpHas poib cBera. doronepuomsm.

Temneparypa kak »Jkosioruueckuil Qaxrop. JlelicrBue TeMmiieparypbl Ha OpraHH3MBI.
[To¥kmnOTEpMHBIE U TOMOHOTEPMHBIE OPIaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPIaHHU3MBbI.

Biaxnocts kak osxosiorumueckuil ¢akrop. [Ipucmocobiienusi pacTeHUN K TOJICPKAHUIO
BoIHOTO Oatanca. Kimaccudukarnus pacteHuit 110 OTHONMICHUIO K BojIe. [IpucnocobaeHus KHUBOTHBIX
K U3MEHEHUIO BO/JIHOTO PEXKUMA.

Cpenbl oOuTaHMS OPraHW3MOB: BOJHAs, HA3e6MHO-BO3/yIlHAs, II0YBEHHAs, [IIYyOMHHAs
[IOJIITIOYBEHHAS], BHYTpUOpPraHU3MeHHas. @OU3MKO-XMMUYECKUE OCOOEHHOCTH Cpeji OOMTaHMA
opranu3MoB. [IpucrnocobaeHust OpraHu3MOoB K KU3HU B pa3HbIX cpeax.

buonoruueckue putmsl. BHemHue u BHyTpeHHHE PUTMBL. CyTOYHBIE M TOJUYHBIC PUTMBI.
[TprcnocoONeHHOCTh OPTaHNU3MOB K CE30HHBIM U3MEHEHUAM YCIOBHUH JKHU3HMU.

Kusnennsle Qopmbl opranu3moB. Ilonstue o xuszHeHHoW ¢opme. JKusHeHHBIE (OPMBI
pacTeHUi: NepeBbs, KyCTapHUKH, KYCTapHWYKH, MHOTOJIETHUE TPaBbl, OJTHOJETHUE TPABbI.
JKusnennble GOpMBI JKUBOTHBIX: MMJIPOOMOHTHI, T€OOMOHTHI, a3pO0OHOHTHI. OCOOEHHOCTH CTPOCHUS
1 00pasa KH3HMU.

buotnueckue paxTopel. Bubl OMOTHYECKUX B3aMMOACHCTBHH: KOHKYPEHIIMSI, XUIIIHUYECTBO,
cumMO103 M ero (opmsl. [lapazutrsm, koonepalus, MyTyaan3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckue B3aumopciicTBus (tommueckue, popuueckue, GpaOpUUCCKHE).
3HaueHue OMOTHYECKUX B3aUMOJICHCTBHI ISl CYIIECTBOBAHMS OPraHU3MOB B cpeje OOUTaHus.
[TpuHIIMIT KOHKYPEHTHOTO UCKITFOYEHHUS.

JleMoHcTpanun

Tabmurpl 1 cxeMbl: «JKoyoruueckue (GaxTopbl», «CBETOBOM CHEKTP», «IKOJOTHHECKHE
TPYNIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEMIOKPOBHBIE KUBOTHBIE», «XOJOAHOKPOBHBIC
KHUBOTHbIEY, «DU3NOIOTHYECKHE aJlanTallii KUBOTHBIX», «Cpenbl 0OOWTaHUS OPraHM3MOBY,
«buonornueckue putmbl», «KuzHeHHblEe (GopMBI pacTeHM», «OKu3HEHHBIE (OPMBI JKMBOTHBIX»,
«JKOocuCTEMA IIHUPOKOIUCTBEHHOTO Jecay, «JKOCHCTEMa XBOMHOro neca», «llenum nutaHus»,
«XunHuuecto», «Ilapazutnimy, «KonkypeHuus», «Cumonosy, «KoMmeHcamuzmy.



OO6opyaoBanue: repObapud pPacTeHHWH M IKHBOTHBIX, IPUCIOCOOJEHHBIX K BIHSHHIO
PasIUYHBIX  DKOJOTHYECKUX  (AaKTOpPOB, TrepOdapud  CBETOJMIOOWBBIX, TEHEMIOOUBBIX U
TEHEBBIHOCIHBBIX PACTEHUH, CBETOJMIOOMBBIE, TEHENIOOUBBIE W TEHEBBIHOCIHBBIE KOMHATHBIE
pacTeHus, repOapuy U KOJUIEKIUH TEIUIONOOUBBIX, 3UMOCTOMKIX, MOPO30YCTOMYUBBLIX PACTEHUH,
yyyena MNTHIl W 3Bepeil, repbdapuu pacTeHUil, OTHocAmMXCA K rurpodutam, Kcepoduram,
Me30¢huTaM, KOMHATHBIE PACTEHHS AaHHBIX T'PYII, KOJUIEKIUH >KUBOTHBIX, OOMTAIOIIUX B Pa3HBIX
cpenax, repOapuu ¥ KOJNJIEKUHMH pAacTeHHH U JKUBOTHBIX, OOJaJaronIMX  4YepTaMu
MPUCTIOCOOTIEHHOCTH K CE30HHBIM U3MEHEHUAM YCIOBUM JKU3HH, TepOapur U KOJUIEKIIUU PAaCTeHUN
¥ )KMBOTHBIX Pa3IMYHBIX KU3HCHHBIX (HOPM, KOJUICKIHHM KUBOTHBIX, YYACTBYIOIIMX B Pa3JIMIHBIX
OMOTHYECKUX B3aHMMOICHCTBUSIX.

JlabopaTopnas pabora «BpisBieHuEe IPUCIIOCOOIEHUI OPraHU3MOB K BJIUSHUIO CBETa.

JladopartopHass paGota «BroisiBieHHE TPUCHIOCOOICHUN OpPraHu3MOB K  BIMSHUIO
TEMIIEPATYPBIY.

JlabopaTopnass pabora «AHATOMUYECKHE OCOOEHHOCTHM pacTeHHH M3 pPa3sHbIX MECT
obutaHus».

Tema 8. Dxoji0rust BUAOB M NOMYAANUI

DKOJIOTHYECKUE XapaKTepUCTUKHU Ionyisiiuu. [lonynsnus kak OMoiorudeckas cuUcTeMa.
Pons HeommnopogHocTH cpeibl, (HU3MYCCKUX OaphepoB M OCOOCHHOCTCH OMOJIOTMH BWJIOB B
(GOpMHUPOBaHMH MPOCTPAHCTBEHHON CTPYKTYphl Honyiasiuiuid. OCHOBHbBIE 1IOKA3aTEJN IOMYJISIHN:
YHCJIEHHOCTD, INIOTHOCTh, BO3pacTHasl U 110JIOBAs CTPYKTYpPa, POXKJIaEMOCTb, IIPUPOCT, TEMII pOCTa,
CMEPTHOCTb, MUT'PALIHSL.

Dkojioruyeckas CTpykrypa nomyssiuu. OIlleHKa YHUCICHHOCTH NONIyJsIuK. [(uHamuka
nonyisiiuu U €€ perynsuus. buorndyeckuil noreHnuan nonysiasnuu. MojenupoBaHre JMHAMUKU
nonyinsiiyv.  KpuBele pocra uMciaeHHocTH ronyisiuuu. Kpusble BbDKUBaHMsS. Perymsnus
YUCJIICHHOCTH TMOMYJANUNA: poib (DAKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT TUIOTHOCTH.
DKojorudeckue crpareruu BujoB (r- u K-crparerun).

[TonstTue 00 »HKomoruueckoil Hunie BuAa. Mecroobutanne. MHoromepHas MOJENb
skonornyeckod Humm Jx.JM. XatuumHcona. Pasmeps! skonorudeckod Humu. lloTeHnuanbHas u
pean30BaHHask HUIIIH.

Bun xak cucrema nomynsnuid. Apeanbl BHIOB. Buabl M MX JKU3HEHHBIE CTPAaTErHM.
DKOJIOTUYCCKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPallUi KUBOTHBIX. bronornueckne nHBa3UU 4yKEPOJHbBIX
BU/IOB.

JeMoHcTpanuu

[Toprper: Ix. U. XatunuHcoH.

Tabmurpl U cxembl: «IKOJOTHYECKHE XapaKTEPUCTHKHU Momyisiuny, «IIpocTpaHcTBeHHas
CTpyKTypa monyisiuny, «Bo3pacTHple mnupaMuasl nonyiasinuu», «CKopocTh — 3aceleHus
MOBEPXHOCTH 3€MIIM Pa3IMYHBIMU OpraHusMamm», «Mojaenb skonoruueckod Humm JIx. U.
XaTunHCOHAY.

Ob6opynoBanue: repOapuy pacTeHUM, KOJIEKIIUY KUBOTHBIX.

Jladoparopnas padora «[IpucrnocobneHus ceMsiH paCTCHUH K PACCEICHUION.

Tema 9. JkoJ10rus c0001ICCTB. IKOJNOTHUECKHE CHCTEMBbI.

CooOmectBa opraHu3MoB. burorieHo3 M ero crpyktypa. CBA3M MeEXIy OpraHu3MaMu B
ouorneHo3e.



OxocucTemMa Kak oTKpbiTas cucrema (A. Jx. Tencnn). @yHKIHOHATBHBIE OJIOKH OPTraHA3MOB
B 9KOCHCTEME: MPOAYUEHThI, KOHCYMEHTHI, peaylieHThl. Tpoduueckue ypoBHU. Tpoduueckue nenu
u ceTd. Abnotndeckue 010ku 3xocucteM. [IoUBEl U Wbl B sKkocucTeMax. KpyroBopoT BeliecTs u
MOTOK SHEPTUH B IKOCUCTEME.

OcHOBHBIE TOKa3aTeNIN JKOCUCTEMBI. buomacca ¥ mpoayKuusa. DKOJOTHYECKHE MHpaMUIbI
qrces, OHOMacchl U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HampapieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — cykueccuu. [lepBUUHBIE M BTOpUYHBIE CYKLIECCHH M HUX
IIPUYMHBL.  AHTPOIIOIEHHBIE  BO3JEHCTBUS HA  cykueccud. KimmakcHoe — cOOOIIECTBO.
buopaznoobpa3ue u OJHOTA KPYrOBOPOTAa BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIICCTB.

[TpuponHble 3KOCHCTEMBI. JKOCUCHEMbl 03Ep U peK. DKOcucmemvl MOpell U OKeaHos.
Ixocucmemvl MyHOp, 1€C08, CHenell, NYyCHblIHb.

AHTpPOIIOI€HHBIE ~ DKOCHCTEMBI.  Arpo3kocucrema.  ArpoueHo3. Pazmuuus — MExXIy
AHTPOIIOTCHHBIMHU M TPUPOIHBIMH SKOCHCTCMAaMH.

Ypobookocucrembl. OCHOBHBIE KOMIOHEHTHI ypOodkocucrem. I'opojckas ¢uopa u (dayna.
CuHaHTponM3anus ropojickoi paynel. buonornueckoe u x034HCTBEHHOE 3HAYEHHUE aIrPOIKOCHCTEM
U ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICMCTBMI OpraHM3MOB B 3KOCHCTEMaX.
Ponv racrkaonozo spgpexma u 6udos-30upuxamopos (Kiouesvlx 6UO08) 8 (HYHKYUOHUPOBAHUU
skocucmem. llepeHOC BHEpPruM M BEIIECTB MEKIY CMEXKHBIMH 3KOCHCTEMaMH. YCTOWYMBOCTD
OpPraHU3MOB, ITOIYJISIMI U 9KOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOI€HHBIX BO3JICHCTBUI.

Mexanuzmbl  8030€licmeus  3aepA3HEeHUti  PA3HbLIX — MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM,  NONYISAYUOHHOM U  HKOCUCEMHOM  YPOBHAX, OCHOBbl  IKON0SUUECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 B6030eticmaus. MeToJ 010l MOHUTOPUHIA €CTECTBEHHBIX H
AHTPONOTEHHBIX 3KOCHUCTEM.

JeMoHcTpanuu

[Toptpet: A. JIxx. Tencnu.

Tabmunpl M cxembl: «CTpyKTypa OMOIICHO3a», «DKOCUCTEMA IMMPOKOIMCTBEHHOTO JICCay,
«JKxocucTeMa XBOWHOTO Jjeca», «@DYyHKIHMOHANbHBIC TPYIIbl OPraHU3MOB B JKOCHUCTEMEY,
«KpyroBopor BemecTB B oKkocuctemey, «llemm mumTanus  (macTOMIIHAS, ICTPUTHAsN)»,
«JKoJoTHYCCKAs MUPAMHUIA YUCET», «IKOJOTHUECKAas Mupamujga OMOMacCh», «IKOJIOTHYCCKast
nupaMmsia 3Heprun», «OopazoBanue Oosota», «llepBuuHas cykieccus», «BoccraHoBieHHE eca
nocje noxapa», «JKocucTeMa o3zepa», «ArpolieHo3», «KpyroBopoT BEIIECTB M MOTOK YHEPTUU B
arpolieHo3e», «IIpumepsl ypboakocucTemM».

OGopynoBanue: repdapuu pPacTCHHM, KOJUICKIIMM HACCKOMBIX, 4ydejia MTHI[ U 3BEpEH,
repOapuu KyIbTYPHBIX M AUKOPACTYIINX PACTCHUH, aKBAPUYM KaK MOJICIb YKOCUCTEMBI.

[IpakTuueckas padora «/3yueHue u onucanue ypOoodKOCHCTEMBIY.

Jladoparopunas padora «/3yueHue pasHOOOpa3usi MCIKHX MOYBCHHBIX WICHUCTOHOTHUX B
pa3HbIX IKOCUCTEMAXY.

IKekypeusi «IKCKypcusi B TUIHMYHBIA OuoreorieHo3 (B ayOpaBy, Oepe3HsK, €bHUK, Ha
CYXO/JIOJIbHBIN MM TIOWMEHHBIN YT, 03€p0, O0I0TO)».

IKekypensi KIKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIC WK B TCIUTUIHOC XO3AKHCTBO ))».



Tema 10. buocdepa — riodanbHasi IKOCHCTEMA

buocdepa — oOmemnnanerapHas oOojiouka 3eMiIM, TI€ CYIIECTBYET HIM CYIIECTBOBAIA
KU3Hb. Pa3zButne mpeacraBieHnit o omocdepe B Tpynax . 3rocca. Yuenue B. 1. Bepranckoro o
onochepe. O6mactu 6uoceps! u e€ coctas. JKruBoe BemecTBo 6HoChEPhI U €ro QYHKIINH.

3aKOHOMEPHOCTH CyIIecTBOoBaHUA Ouochepbl. OcobeHHOCTH OHOchepbl Kak IIoOaIbHOM
sKkocucTeMbl. JluHamudeckoe paBHOBecue B Ouocthepe. KpyroBopoTel  BellecTB U
OMOre0OXUMHYECKHUE ITUKIIBI (YTIIepoaa, a3oTa). PUTMHYHOCTD siBNeHUH B Onochepe.

3oHanbHOCTh Ouocdeprl. [lonatue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHIpPa, XBOHHBIE
Jieca, CMCIIAHHBIC W LIMPOKOJIMCTBCHHBIC Jieca, CTEIW, CABAaHHBI, MYCTBIHH, TPOIMYECKHE JiEca,
BBICOKOTOpPBS. Kitmmar, pacTUTEIBHBIN U )UBOTHBIH MUP OHOMOB CYILH.

Crpykrypa v QyHKIHUS KUBBIX CHCTEM, OLICHKA UX PECYypCHOrO MOTCHIHANA 1 OHOCc(epHBbIX
byHKUni.

JdeMoHCcTpAaLIMH

[Toprpersr: B. U. Bepnazckuii, 3. 3rocc.

Tabmuubsr 1 cxemsbl: «l'eocheps 3emmuy, «KpyroBopor azora B mpupojae», «KpyroBopot
yriepojia B mipupojie», «Kpyrosopor kucioposia B npupoje», «KpyroBopor BOJIBI B IIPUPOJICY,
«OcnoBubie Onomel cymuny, «Kimvmarnaeckue nosica 3emumm», «Tynapay, «Taitray, «CMenianHbiii
necy, « IupoxosmcTBEeHHBIH jiec», «Crenby», «Capannay, «[lyctoinsy, «Tponudeckuii gecy.

OOGopyaoBanue: repOapuu pacTCHUM Pa3HBIX OMOMOB, KOJUICKIIUN KUBOTHBIX.

Tema 11. Yesi0BeK U OKpY:Ka0IIas cpeaa

DKOJIOTHYECKUE KPU3KUCHI U UX 1IpUUMHBL. Bo3elicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3JYIIHON cpenbl. OxpaHa BO3/yxa. 3arpsisHCHHC BOJHON cpeanl. Oxpana BOJHBIX PECYPCOB.
Pa3pyienue noussl. OXxpaHa IIOYBEHHBIX pecypcoB. MI3MeHeHue kirMara.

AHTpPONIOTEHHOE BO3/ICHCTBUE HA PACTUTEIBHBIN U JKUBOTHBIN Mup. OXpaHa pacTUTEIBHOIO U
YKUBOTHOTO MHUpa. OCHOBHBIC MPUHIIUIBI OXpaHbl pupoabl. KpacHbsie kHUTH. OCO00 OXpaHsIECMBIC
npupoasblie Tepputopun (OOIIT). borannyeckue cajibl U 300JI0THUECKUE TTAPKH.

OCHOBHBIC TIPUHITUIIBI YCTOMYMBOTO pPAa3BUTHS HCIOBCUCCTBA W MPHUPOJLL. ParmonanbHoe
IPUPO/IONIONL30BAaHUE M COXpaHeHHue Ouosnoruueckoro pasHooOpazust  3emnu. OOmnme
3aKOHOMEPHOCTH [J100AbHBIX HKONOIMUECKHUX KpH3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hca U
€ro BEPOSITHbIE MOCTIE/ACTBHUSL.

Pa3BuTHe METOI0B MOHUTOPHHIA PAa3BUTHSI OMACHBIX TEXHOTEHHBIX MpolieccoB. Cucmemuule
uccnedosaunusi nepexooa K pecypcocbepezarowell U KOHKYPEHMOCHOCOOHOU  IHepeemuke.
Buonocuueckoe pasznoobpasue u oOuopecypcel. HayuonanvHvle UHOOPMAYUOHHBIE CUCTHIEMB,
obecneuusarouue 00CMyn K UHGOpMayuu no COCMOAHUIO OMOEIbHBIX 81008 U 3Kocucmem. OcHogvl
IKoOpeadbunumayuy IKocucmem u cnocobos 6opvoul ¢ Ouonospexcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JleMoHcTpanun

Tabnuipl U cxembl: «3arpsi3HeHne atMochepbl», «3arpsizHeHUE THAPOCchEPhI», «3arpsa3HCHUC
nouBel», «llapHuKoBbIi dhdexT», «Ocob60 OXpaHICMBbIC TPUPOAHBIC TEppUTOpUN», «Mojenu
yIpaBasieMOTO MUpay.

O6opynoBanue: pororpadum oxpaHseMbIX PacTCHUM U KUBOTHBIX KpacHoil kHuru Poccuiickoit
®enepanyu, KpacHol KHUTY peruoHa.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT' TN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JJMHHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K pPe3ynbTaTaM OCBOCHHUS OO0YyYarOIUMHCS
IPOrpaMM CpeHEro o0IIero 00pa3oBaHus: JUMUHOCTHBIE, METAIIPeIMETHBIE U TIPEIMETHBIE.

B cTpykType JNMUYHOCTHBIX Pe3yNbTaTOB OCBOECHHS MPOrPAMMBI MO OHOJOTHU BbIIENEHBI
CJICYIOIHUE COCTABIISIONINE: OCO3HAHNE O0YJAIOMIMMHCS POCCUICKON TPaXKIAHCKOM UACHTHYHOCTH
— T'OTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEACIICHUIO, HAIUYUe MOMUsayuu X
o0y4yeHuio OMOJIOTHY, yereHanpasiennoe pazeumue BHyTPCHHNX yOSKICHUN TMYHOCTH HAa OCHOBE
KITIOYEBBIX HEHHOCTCH M MCTOPUYCCKHUX TPAAULNIN Pa3BUTHSI OMOIOTUYCCKOTO 3HAHUSL, 2C0MOBHOCHb
u cnocobnocms O0YHAIOIIUXCA PYKOBOACTBOBATHCS B CBOCH JIEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMH  YCTQHOBKAMHM, NPUCYIIMMUA CUCTEME OHMOJIIOTHYECKOTO OOpasoBaHUs, HAIuulUe
HPABOCO3IHAHUS IKOJIOTUUECKON KYJIBTYPBI, CHOCOOHOCMU CMAGUmMsb NENU U CTPOUTH KUZHEHHBIC
TLJIAHBI.

JluuHOCTHBIC PE3YNBTATHl OCBOCHHUSI IIPOTPAMMBI 110 OMOJIOTHH JIOCTUTAIOTCS B CJIUHCTBE
y4eOHOW W BOCIHHUTATEIBHON JEATECILHOCTH B COOTBETCTBHUH C TPAJIUIHUOHHBIMU POCCHUCKUMHU
COITMOKYJIbTYPHBIMH, UCTOPUYCCKMMH W JTYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMHU, NMPUHSATHIMH B
oOliecTBe IpaBWIAMM U HOPMaMu IIOBEJICHUS M CIIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAHHMSI W CaMOPA3BUTHS, Pa3BUTUA BHYTPEHHEH IMO3WIMHM JIMYHOCTH, NATPUOTH3MA U
YBaXEHUs K 3aKOHY M IIPABONOPSAJIKY, YEJIOBEKY Tpy/Ja M CTaplIeMy IIOKOJCHHUIO, B3aUMHOIO
yBaXXEHUA, OCPSIKHOTO OTHOIICHUS K KYJILTYPHOMY HACJICAHIO U TPATUIIASIM MHOTOHAITMOHAIHHOTO
Hapoja Poccuiickoi Denepalinn, IPUPOJIE U OKPYXKAIOIICH CpeJie.

JluuHOCTHBIC PE3yabTAaThl OCBOCHUS y4cOHOTO mpeameTa «buomorus» AOMKHBI OTpa)kaThb
TOTOBHOCTh M CIOCOOHOCTh OOYyYaroluxcs pPyKOBOJICTBOBAaTHCS C(POPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEN TMYHOCTH, CUCTEMOU 1IEHHOCTHBIX OpPHEHTAallUH, TO3UTHBHBIX BHYTPEHHMX YOEXK/ICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO 00IIECTBa, PacIMPEHNE KUZHEHHOTO
ONBITA U ONBITA JICATCIBHOCTH B MPOIECCE pPeanu3allid OCHOBHBIX HAMPABICHUN BOCIUTATEIBHOM
JICATEIILHOCTH, B TOM YHCIIEC B YACTH:

1) rpa:k1aHcKoOro BOCIMTAHUSA:

c(OpPMHUPOBAHHOCTh ~ TPAKJAHCKOM  Mo3ulMKU  oOydarolerocs Kak  akTHBHOTO W
OTBETCTBEHHOT'O YJIEHA POCCHICKOI0 ODIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IMpaB M 00s3aHHOCTEH, YyBa)KEHHWE 3aKOHA H
MIPaBONOPAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYCCKOW JACSITCIIBHOCTA TPU CO3JAHMH YUYCOHBIX MPOCKTOB,
PEIICHIH YUCOHBIX W MO3HABATEIBHBIX 337144, BEITIOJTHCHHH OHOTOTHYCCKUX DKCIICPUMEHTOR;

CIIOCOOHOCTH ONMpPEACTATH COOCTBEHHYIO MO3ZMIIMIO 10 OTHOIIEHUIO K SBJICHUSAM COBPEMEHHOM
JKU3HU U 00BACHSTE €€;

YMCHHUE YUUTHIBATH B CBOUX JICHCTBHUIX HEOOXOMMMOCTh KOHCTPYKTUBHOT'O B3aUMOICHCTBUS
JIIOJICH € PA3HBIMU YOCKICHUSIMU, KYTbTYPHBIMHU IICHHOCTSIMU U COITHATBHBIM TIOJIOKCHUCM;

TOTOBHOCTh K COTPYJAHMYECTBY B IMIPOIIECCE COBMECTHOrO BBIIOJHEHHUA Y4EOHBIX,
MO3HABATENIBHBIX U UCCIEIOBATENBCKUX 3a/1a4, YBAKUTECIBHOTO OTHONIEHUS K MHCHHUIO OMIMOHEHTOB

pU 00CYX/IEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEP/KaHNUS;



TOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKOM NEATENBHOCTH;

2) NATPUOTHYECKOTO BOCIIUTAHMS:

Cc(hOpMUPOBAHHOCTh POCCHHUCKON TPakJTaHCKON HACHTUYHOCTH, TATPUOTH3MA, YBAKEHHUS K
CBOEMY HapoAy, 4yBCTBa OTBETCTBEHHOCTH nepen PoauHol, ropaoctu 3a cBoi kpail, ceow Poauny,
CBOI1 SI3BIK M KYJIBTYpPY, IPONUIOE U HACTOAIEE MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

LUEHHOCTHOE OTHOILIEHUE K MPUPOTHOMY HACIEAUI0 U HNaMsITHUKAM IPUPOJbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTH OLIEHUBATH BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJIEHHE U PAa3BUTUE OUONOTHH,
MOHWMAHUS 3HAYCHHUS OWOJIOTMH B TIO3HAHWHM 3aKOHOB NPHPOJBI, B IKU3HU 4YEIOBEKA W
COBPEMEHHOTO O0IIEeCTBA;

uzeiHas yoexK 1I€EHHOCTh, TOTOBHOCTD K CIYKEHHIO U 3aiuTe OredyecTBa, OTBETCTBEHHOCTD 32
ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOTO HAPOIA;

c¢(pOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOI0 IIOBEJICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMI0 M IPUHHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYACH Ha
MOpalbHO-HPABCTBEHHBIE HOPMBI ¥ [ICHHOCTH;

OCO3HAHHUE JIMYHOT'O BKJIa/1a B IOCTPOCHUE YCTOMUHUBOIO OY/IyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTEIISM, CO3/aHHIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHSTUS EHHOCTEN CEMEUHOM )KU3HHU B COOTBETCTBUM C TPAAUIMAMU Hapoa0B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETHUYECKOE OTHOILIEHHE K MHpPY, BKIIIOYAs ICTETUKY ObITa, HAYyYHOI'O M TEXHHYECKOI'O
TBOPUECTBA, CIIOPTa, TPY/1a, OOLIECTBEHHBIX OTHOLICHMI;

[IOHMMAaHHE AMOIIMOHAJIBHOIO BO3/IEHCTBUS XUBOU IIPUPO/IBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHIO B pa3HBIX BHMJAX MCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPUECKON JTMUHOCTH;

5) ¢pu3nyeckoro BOCMUTAHUA, POPMHPOBAHHUS KYJbTYPHI 310POBbS U YJMOIHOHATBHOIO
onaronoJyqus:

MOHUMAHWEC M peau3alius 370pOBOTO U Oe3omacHOTO o0pasa XU3HH (370pOBOC MUTAHUE,
co01o/leHre TUTMEHWYECKMX MMpaBUJl W HOPM, COANaHCHPOBAHHBIN PEXUM 3aHATHUM M OTAbIXA,
perynspHas pusudeckas akTHBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOHICHHMSI
K cOOCTBEHHOMY (PU3UUECKOMY U TICUXMUYECKOMY 3/I0POBBIO;

MOHMMAaHUE 1IEHHOCTH TMPABUJ MHAUBUAYAIBHOIO U KOJIIIEKTUBHOTO OE30MacHOT0 MOBE/ICHUS
B CUTYallUsAX, YTPOKAIOIIUX 3/10POBBIO M KHU3HU JIOJIEH;

OCO3HAHMUE TMOCIEACTBUM M HENPHITUS BPEJAHBIX TMPUBBINEK (YHNOTPEOJEHUS aJNKOroJs,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIMTAHMA:

TOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepCTRa, TPy 10to0ue;

TOTOBHOCTh K aKTHBHOHN JIEATEIBHOCTH TEXHOJOTMYECKONW M COIMAIbHON HaIpaBiICHHOCTH,
CIIOCOOHOCTH MHUIIMMPOBATh, MIIAHUPOBATh U CAMOCTOATENBHO BBIMOIHATH TAKYIO JCSITEIbHOCTD;

UHTEPEC K pazdu4HbIM cdepaM NpoeccCHOHANbHOW JEesTENIbHOCTH, YMEHHME COBEpIATh
OCO3HAHHBIN BEIOODP Oymyrieit mpodeccuu u peaTn30BbIBATh COOCTBCHHBIC )KM3HCHHBIC TTAHBL;

TOTOBHOCTh M CMOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa3OBaHUIO Ha TPOTSKEHUH BCel

KU3HU;



7) 3K0JI0OrM4eCKOro BOCIIMTAHUS:

DKOJIOTHYECKU IeNIeco0Opa3Hoe OTHOIIEHHE K MPUPOJAE KaK HUCTOYHHUKY JKM3HH Ha 3eMile,
OCHOBE €€ CYIIIECTBOBAHUA;

MOBBLIIIEHHE YPOBHS DKOJOTHYECKOH KYJIbTYphl: TNPHOOPETEHHE ONBITa IUIAHHPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXKHBIX MOCTEACTBUH JJIs1 OKPYKAIOIIEH Cpebl;

0CO3HaHHUE TVIO0ATFHOTO XapakTepa YKOJIOTHIECKUX MPOoOJIeM U IyTeH NX PELICHHU;

CIOCOOHOCTD HCIIONIB30BATh MPUOOpeTaeMble ITPH U3YUSHUH OMOJIOTUM 3HAHUSA U YMEHUS MpU
pEIICHUH TIPOOJIEM, CBA3AHHBIX C PAIlMOHAIBHBIM IMPHPOIONOIB30BaHUEM (COONIOACHUE TPABHII
MOBCICHUS B IIPUPO/IC, HANPABICHHBIX HA COXPAHCHHUE PABHOBECHS B 3KOCHCTEMAaX, OXPaHY BHUJIOB,
IKOCHUCTEM, OrOChepsl);

AKTMBHOC HEIPHUATUE NCUCTBUM, IPUHOCAIIUX BPEI OKPYKAIOIICH IPUPOJHON CPELE, YMEHUE
[IPOTHO3MPOBATH HEOIArOMPHUATHBIC SKOIOTHUCCKUE TMOCICACTBUS TPCAIPHHUMACMBIX JICHCTBHI 1
MpeAOTBpaIlaTh ux;

HAJUYUC PA3BUTOTO SKOJOTUYCCKOTO MBILUICHUS, JKOJIOTHYECKON KYJIBTYpBI, OIIbITa
JICATCITLHOCTH  DKOJIOTMUCCKOW  HAINPABJICHHOCTH, YMCHUS  PYKOBOJICTBOBATHCSI HMMH B
MMO3HABATCIIPHOW, KOMMYHUKATHBHONW W COIMAJIBHOM TIPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JICITEILHOCTH SKOJIOrMYECKON HAIPABIEHHOCTH,

8) HEHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMUPOBAHHOCTH MHUPOBO33PCHUS, COOTBETCTBYIONICTO COBPEMECHHOMY YPOBHIO Pa3BUTHUS
HAayKW # OOIICCTBCHHOW TMPAKTUKH, OCHOBAHHOTO HA JIMAJIOTE KYJIBTYP, CIOCOOCTBYIOIIEIO
OCO3HAHUIO CBOEI0 MECTA B IOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW UM YHUTATEIBCKON KYJIBTYPHI KaK CPEJCTBA B3aMMOJICHCTBUS
MEX/Ty JIIOJIbMH U TIO3HAHUS MUPA,

MOHVMaHUe Crhenu@UKH OUOJIOTUU KAaK HAyKd, OCO3HaHMsI e€ poiu B (HOPMHUPOBAHHUU
PaIMOHANTBHOTO HAYYHOT'O MBIILICHUS, CO3JAHUH IEIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM
MHpPE KaK O €IMHCTBE MPUPO/IBI, YEJIOBEKA U 0OIICCTBA, B MO3HAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEH
U PEIICHUH MPOOJIEM COXPAaHCHUSI IPUPOTHOTO PABHOBECHUS,

yOCKIEHHOCTh B 3HAYMMOCTH OWOJIOTMH JUIsi COBPEMCHHOM NMBUIHM3AIMU: OOCCIICUCHUS
HOBOTO YyPOBHS Pa3BUTHS MCAMUIMHBI, CO3/]aHHUEC TICPCICKTHUBHBIX OMOTEXHOJOTUM, CIMOCOOHBIX
permars pecypcHbic MpoOJEeMBbI pa3BUTHSI YEIOBEUCCTBA, MOKMCKA IMYTEH BBIXOJA W3 TIOOAIBHBIX
DKOJOTHYECKUX MPOOJIEM M 0OCCIICUCHUS TIEPEXO0/a K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATHLHOMY
HCIIOB30BAHUIO MPUPOHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOMYYCHUW OMOJIOTMYCCKUX 3HAHWUU B IICJAX TOBBIMICHUS OOIICH
KYJIbTYpbl, CCTCCTBCHHO-HAyYHON TPaMOTHOCTH, KaK COCTaBHOM uacTh (HhyHKIIHOHATHLHOU
rPaMOTHOCTH OOyuUaromxcs, GopMUpyeMOi MpU U3yd4eHUN OHOIOTHH;

MOHUMAHWE CYIIHOCTA MECTOJOB TO3HAHUS, HWCIOIL3YEMbIX B CCTCCTBCHHBIX HayKax,
CIIOCOOHOCTH  HCMOJB30BATh TIOJIy9acMbIC 3HAHMS JUIS aHaidu3a ©  OOBSICHCHHS  SIBJIICHHUM
OKPY)KAIONICTO MHUPA M TPOUCXONAIMUX B HEM W3MCHCHUN, YMEHHUC JCiaTh OOOCHOBAHHBIC
3aKIIOUCHUS HAa OCHOBEC HAYYHBIX (AaKTOB M MMCIONINXCSA JAHHBIX C TICNBK TMOTyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITEIFHO MCTOIb30BaTh OMOIOTUYCCKIE 3HAHUS /TS PEIICHUS MPOOIIeM
B PCATBHBIX KUZHCHHBIX CUTYaIIUSX;

OCO3HAHUC IICHHOCTH HAYYHOW JCSITCIIBHOCTH, TOTOBHOCThH OCYIIICCTBIISITH NMPOCKTHYIO U
HCCIICAOBATCIIBCKYIO ICITENBHOCTh UHIMBUIYAIHHO U B TPYIITIC;



TOTOBHOCTb M CIIOCOOHOCTh K HENpPEpPbIBHOMY OOpa30OBaHHIO H CaMOOOPA30BaHMIO, K
AKTUBHOMY TMOJYYEHHIO HOBBIX 3HaHWH 1O OHOJOTHH B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ynbTaThl OCBOEHHS yueOHOro mnpeaMera «bHoONOTHS» BKIOYAIOT:
3HauuMble A1 (QOpMHpPOBAaHUS  MHPOBO33pPEHHs  OOydalolUXCs  MEXIUCUUIUTMHAPHBIE
(MeXIpeIMETHBIC) OOIIEeHAYYHBIC TIOHATHUS, OTPAXKAIOIINE UEIOCTHOCTh HAYYHOW KapTUHBI MHAPa U
creur(pruKy METOMOB TIO3HAHHUS, HMCIIONB3YEMBIX B €CTCCTBEHHBIX HayKaX (BEIIECTBO, IHEPrHs,
SBIICHHUE, IPOIIECC, CHCTEMa, HAYYHBIH (DakT, MPUHLUM, THIOTE3a, 3aKOHOMEPHOCTE, 3aKOH, TCOPUS,
Ucclle/IoOBaHKe, HaOJIOJEHUE, U3MEPEHME, SKCIEPUMEHT U JpYIHe); YHHMBEpPCAIbHbIE y4eOHbBIE
JeicTBust  (NIO3HABATCIBHBIE,  KOMMYHHKATHBHBIC,  PETYJISATHBHBIC),  OOCCHCUHMBAIOIINC
dbopMUpOBaHHE (PYHKIHOHATHHOH TPAMOTHOCTH M COLMATBHOM KOMIICTCHLIUH OOYYarOIMIMXCS;
CIIOCOOHOCTH oOyuaronmxcst UCIIOJIb30BATh OCBOEHHBIE MEXKJIMCHMIUIMHAPHBIE,
MHUPOBO33PCHUYCCKHC 3HAHWS W YHHBCPCAJbHBIC YUeOHBIC JICHCTBHS B II03HABATCIBHONH U
COIIMAIbHON IIPAKTHKE.

B pesynprare wu3ydeHuss OMOJIOTMM Ha YPOBHE CPEIHEIO 00mero o0Opa3oBaHus y
obyualomerocs OyayT chOpMHpPOBaHBI TMO3HABATCIBHBIC YHUBEPCAIBHBIC Y4YEOHBIC JCHCTBUA,
KOMMYHHKATHBHBIC YHHBCPCAIbHBIC YUCOHBIC JACHCTBUS, PETY/ISTUBHBIC YHUBCPCAIBHBIC yUCOHBIC
JICCTBUS, COBMECTHAs JIEATEIHHOCTb.

MeranpeMeTHbIE pe3yJIbTaThl OCBOEHHUS [IPOrpaMMbl CPEJHEr0 0O0Iero o0pa3oBaHMs
JIOJKHBI OTPaKaTh:

OgJaieHNe YHHBEPCAILHBIMH YUeOHBIMH MO3HABATEIbHBIMH /Il CTBHAMM:

1) 6a3oBbIe JorMUecKHe NeHCTBUS:

CaMOCTOSITENILHO ~ (OPMYJIMPOBaTh M aKTyalIu3upoBaTh MpobieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIB30BaTh NPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHanM3a, CUHTE3a,
CpaBHEHMsl, Kiaccuukanuy, oOOOIIEHUs), pacKpbIBaTh CMBICI OWONOTMYECKUX TMOHATHH
(BBIICNIATH WX XapaKTCPHBIC MPU3HAKH, YCTAHABIMBATH CBSI3W C IPYTUMHU TTOHSATHSIMH );

OTIpeNeNATh IICNM JICATCIBHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUM WX JOCTIIKCHHS,
COOTHOCUTD PE3YJIbTAaThl ACITEILHOCTH C MOCTABICHHBIMU 1IENSAMU;

HCIIOJB30BAaTh OWOJIOTUYECKUE TIOHATHS Ui OOBSICHEHMS (DAKTOB M SIBJICHHUM KUBOM
TIPUPOJIBI;

CTPOUTH JIOTHUCCKUEC PACCYXKICHUS (MHIYKTHBHBIC, JICTyKTUBHBIC, M0 aHAJIOTHH), BBISIBIIATH
3aKOHOMEPHOCTH WM TIPOTHBOPCUHUS B PACCMATPHUBACMBIX SIBICHUAX, (POPMYITUPOBATH BBIBOJBLI U
3aKITIOUEHUS;

NPUMEHSTh CXEMHO-MOJICNTBHBIC CPEJICTBA JUIS TPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUNA B W3Yy4aeMbIX OHOJIOTHYCCKUX OOBCKTAX, a TAKXKE MPOTUBOPCUMI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX

pa3palaThIBaTh MJaH pelIcHUs MPOONEMbl ¢ YUETOM aHaIN3a UMEIONIUXCS MaTepuanbHbIX U
HeMaTepUalbHbIX PECYPCOB;

BHOCHTh KOPPEKTHUBHI B JIEATCIBHOCTh, OICHUBATH COOTBETCTBHE pPE3YJIHTATOB IICTIAM,

OIICHUBATH PUCKHU HOCHG}ICTBI/If/i JCATCIIBHOCTH,



KOOPAUHUPOBaTh U BBINOJHATh PadOTy B YCIOBUSAX pEAIbHOTO, BHPTYaIbHOIO U
KOMOHHUPOBAaHHOTO B3aUMOACHCTBUS;

pa3sBUBaTh KPEATHUBHOE MBILUICHUE NIPH PEILIEHHH )KU3HEHHBIX IPOOIIEM.

2) 6a30Bble UCCJIEN0BATEIbCKHE IeHCTBUS:

BJIAJI€Th HaBBIKAMU Y4eOHO-UCCIEN0BATEIbCKOH M IMPOEKTHOH [eATENBHOCTH, HaBBIKAMHU
paspelieHuss mpodaeM, CMOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IMOMUCKY METOAOB
peLIeHHs] MPAKTHYECKHUX 3a4ad, IPUMEHEHHIO Pa3IUYHbIX METOJ0B O3HAHUS;

UCMONB30BaTh Ppa3iMyHblE BUIbl JAEATENBHOCTH IO [OJYYEHHEO HOBOI'O 3HAHHS, €ro
UHTEpHpeTanuy, IpeoOpa3oBaHUI0 W NPUMCHCHHIO B YYCOHBIX CHTyalHsX, B TOM YHCIC TIPH
CO3JaHMM YYEOHBIX U COL[MAJIbHBIX IIPOEKTOB;

(dopMHpOBATh HAYYHBIA THUI MBINUICHHUS, BIAACTh HAYYHOW TCPMHHOJIOTHEH, KIFOUYEBHIMU
HOHATHIMU M METOJIaMU;

CTaBUTh W (OPMYIMPOBATh COOCTBEHHBIC 3ala4yd B 0Opa30BaTCIbHON ACATCIEHOCTH U
JKU3HEHHBIX CUTYaLUsX;

BBISIBJISITH IIPUYHMHHO-CIIE/ICTBEHHBIE CBA3M U aKTyalH3UpoBaTh 3ajlady, BBIIBUTATh TUIIOTE3Y
e€ pelIeHtsl, HaX0/IUTh apTYMEHTHI JIUIS JIOKa3aTeJIbCTBA CBOMX YTBEPK/ICHUH, 33/1aBaTh [1apaMeTphl
U KPUTEPUH PELICHHUS,;

AHAIM3UPOBATH 110JIyYEHHBIE B XOJI€ PEIICHUS 33/1a4d Pe3yJIbTaThl, KPUTUYECKU OIICHUBATD
UX JIOCTOBEPHOCTH, [IPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IIPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH II€JICHAIIPABICHHBIH IIOMCK IIEpeHOCa CPEJICTB M CHOCOOOB JICUCTBMS B
popeCCUOHAIBHYIO CPETY;

YMETh  IIEPEHOCUTHh  3HaHMSI B  IIO3HABATEJIbHYID W IPAKTHYECKYyl0  00JacTH
YKU3HE/IESATEIILHOCTH;

YMETh HHTErPHUPOBATH 3HAHUA U3 Pa3HbIX MPEIMETHBIX obacTei;

BBIIBUTATh HOBBIE W/IEH, [peajaraTb OPUIMHAIbHBIE TMOJXO/Jbl M PEIIEHHUs, CTaBUTh
npo0OJIeMBI U 3a/1a4H, TOMYCKAIOLIUE allbTEPHATUBHBIE PEUICHHUS.

3) padora c nudopmanueii:

OpUEHTUPOBATLCA B Pa3IMYHBIX HCTOYHUKAX HHGpopManuu (Tekcte ydeOHOro mnocodus,
HAyYHO-TIOMYJISIPHOM JnuTepaType, OMONOTMUECKUX CJIOBApPSAX M CIPABOYHHUKAX, KOMIBIOTEPHBIX
0a3ax JnaHHBIX, B VIHTepHeTe), aHaTM3UpPOBaTh WHMOPMAIMIO Pa3IUYHBIX BHIOB U (HopMm
IIPEJICTaBICHUSI, KPUTUYECKH OIIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUMBOCTD;

(GopMynupoBaTh 3ampochl W MPUMEHATh pa3liUyYHbIE METOJbBl MpH TOUCKE M OTOOpE
Ouosnorudeckoi nHGpopMaIum, HeoOX0IMMOM /IS BHITIOJIHEHNS YUEOHBIX 3a/1a4;

npUOOpETaTh OMNBIT HCMHOIb30BAHUS HMHGPOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHUH,
COBEPIIEHCTBOBATH KyJIbTYPY aKTUBHOI'O MCIOJIL30BAHUS PA3INYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBHIOMpATh  ONTUMANbHYIO (OPMY MpPEACTABICHUS  OMOIIOTHYECKOM
uHpopmarun (cxemsl, rpadvKu, JUarpamMmbl, TAOIUII, PUCYHKH U JIPYTroe);

WCTIONIh30BaTh HAyYHBIM S3bIK B KA4YCCTBC CPEACTBA NpH paboTe ¢ OMOIOTHUCCKON
uH(popMaliien: NPUMEHATh XUMHUYECKUe, (U3MYECKHE U MaTeMaTH4YeCKUE 3HAKU W CHMBOJIBI,
dbopmyner, abOpeBHMATypy, HOMCHKIATYPY, WCIOAL30BaTh MW TPeoOpPa3oBhIBATH  3HAKOBO-
CUMBOJINYECKUE CPECTBA HATIIS/THOCTH;

BJIa/ICTh HaBBIKAMU  pAaclo3HaBaHMWS M 3alIUThl  MHpOpMaIMM, HHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH.



Ogilajenne yHNBepPCAJIbHBIMH KOMMYHHKATHBHBIMU JCHCTBHAMH:

1) obmenne:

OCYILECTBJIATh KOMMYHHKALIMK BO BCeX cepax KU3HU, aKTUBHO yJaCTBOBATh B AUAJIOTE MU
JVCKYCCHH MO CYILECTBY 00CYKAaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYKIEHUS
OTHOCHUTEJIBHO BBINIOJHEHUS MpEAIaraéMod 3alayd, yYWTBHIBATH WHTEPECHl U COINIACOBAHHOCTH
NO3ULMH APYTHX YYaCTHUKOB JUAJIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBEpOATbHbIE CPENCTBA OOLIEHUS, IOHUMATh 3HAUE€HHE COLUANBHBIX 3HAKOB,
NPEANOCHIIOK BO3HMKHOBEHUS KOH(MIMKTHBIX CHTYyalMH, yMeTb CMAr4aTh KOH(JIUKTBI U BECTH
1IEPErOBOPLL;

BIAACTh PA3IUYHBIMU crocobamMu OOIICHUS M B3aMMOJACHCTBHS, IOHMMATH HAMCPCHHS
JPYTUX JIIOJCH, MPOSABIATH YBAXHUTEIBHOE OTHOLICHHE K COOCCEAHHMKY M B KOPPEKTHOW (opme
(bopMyIHpOBaTHL CBOW BO3PAKCHUS;

pa3BEPHYTO M JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) coBMecTHas 1eATeJbHOCTD:

[IOHMMaTh W HUCIOJbB30BaTh IPEUMYIIECTBA KOMAaH/JHOW W WH/JUBU/YyaJIbHOW pabOTHI IpU
pemeHun OuoJIorndeckoi MpoOieMbl, 00OCHOBBIBaTh HEOOXOJMMOCTh IPHMEHEHUS I'PYIIIOBBIX
¢dbopM B3auMOJIEHCTBHS IIPH pELICHUH yueOHOM 3a/1a4u;

BbIOMpaTh TEMATHMKY W METOJbl COBMECTHBIX JIEHCTBUH C yduy&€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJI0T'0 YiI€Ha KOJUIEKTHBA;

IPUHMMATH [1EJIM COBMECTHOM JICATEILHOCTH, OPraHU30BbIBATH U KOOPJIMHUPOBATH JIEUCTBUS
1o €€ JOCTHMIKCHUIO: COCTABJIATh IUIAH JICUCTBUHM, pacupeleNsaTh poOiau ¢ Y4ETOM MHEHHU
Y4aCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh Ka4eCTBO CBOEI'O BKJIA/la M KAXK/OI'0 YYaCTHHKA KOMaH/Ibl B OOLIUI pe3y/IbTaT 110
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE IPOEKTHI, OIIEHWBATh WJEUM C MO3UIMH HOBHU3HBI, OPUTHMHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATH MO3UTUBHOE CTPATETHYECKOE MOBEJIEHUE B PA3IMYHBIX CUTYAIUSX, IPOSIBIATh
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

OgilaieHHe YHUBEPCAJBLHBIMH PeryIaTHBHBIMY /1 CTBUSAMU:

1) camoopranmzanmus:

HCII0JIb30BaTh OMOJIOTMYECKUE 3HAHMSI /TSl BBISIBIICHUS TIPOOJIEM M MX PELICHUS B )KU3HEHHBIX
U yYeOHBIX CUTYaIINSX;

BbIOMpaTh Ha OCHOBE OMOJOrMYECKHX 3HAHUN IENIEBBIE U CMBICIOBBIC YCTAHOBKHM B CBOMX
JICUCTBUAX W MOCTYMKAax MO OTHOIICHUIO K KUBOM MNPUPOJE, CBOEMY 3J0POBBI0 U 37I0POBBIO
OKpYXaroIIMX;

CaMOCTOSITENILHO OCYIIECTBJIATh IIO3HABATEIBHYIO JEATEIBHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4M B 00Pa30BaTEIBHON JIEATEIBHOCTH U JKU3HEHHBIX
CUTYaIUsAX;

CaMOCTOSITENILHO COCTAaBIAThH IJIaH PEIICHUS] MPOOJIEMBbl ¢ yUETOM HMMEIOIIUXCS PECYPCOB,
cOOCTBEHHBIX BO3ZMOXKHOCTEH U MPEJIMOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacitnpsaTh paMKU y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEITOUTEHHUM;

JIENaTh OCO3HAHHBIN BHIOOP, ApIrYMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEUICHMUE;

OIICHUBATh MPUOOPETEHHBIH OTIBIT;



croco0CTBOBATh (OPMHPOBAHUIO M IIPOSBICHHIO IIMPOKOW SPYIUIMHM B Pa3HBIX 00JIACTIX
3HAHHUH, TOCTOSHHO MOBBIIIATE CBOH 00pa30BaTEILHBIN U KYJIBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHTYalldsM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTH, OIIEHUBATH
COOTBETCTBUE PE3YIbTATOB LENSM;

BJIa/IeTh HABBIKAMHU IMO3HABATENbHON pedieKCHH KaKk OCO3HAHHUS COBEPIIAEMBIX ACHCTBUN U
MBICITUTENBHBIX TPOIECCOB, UX PE3YJNbTaTOB U OCHOBAHUHU, UCIIONIB30BATh MPUEMBI peduiekcuu AJis
OLIEHKH CHUTYaIllH, BEIOOPA BEPHOTO PENICHUS;

YMETh OIICHUBATH PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIDKECHUIO;

[PUHUMATH MOTHBBI U QPTYMEHTBI JPYTHX IIPH aHAIH3E PE3YJIbTATOB ACATCILHOCTH;

3) npuHaATHE ceds U APYTUX:

IpUHUMATh ceOs1, TOHUMAst CBOM HEAOCTATKU U TOCTOMHCTBA,;

[IPUHUMATH MOTHBBI U QPTYMEHTBI JPYTHX IIPH aHAIH3E PE3YJIbTATOB ACATCIBHOCTH;

IIpU3HAaBaTh CBOE 1IPaBO U IIPABO APYTUX HA OLIUOKU;

pa3BHUBaTh CIIOCOOHOCTH IOHUMATh MUP € ITO3UIMH JIPYIOI'0 YeJIOBEKA.

IMPEJIMETHBIE PE3YJIBTATHI

[TpesiMeTHBIE pE3yJIbTaTBl OCBOCHHS CO/EpXKaHMUs yueOHOro upeamera «buosiorus» Ha
yriyoJIEHHOM YPOBHE OPHUCHTHPOBAHBI Ha 00CCICYCHUE NPOMMILHOTO 00y4YeHUS OOYHJarOIIMXCS
Oouonorun. OHU BKIIIOYAIOT: CHElM(pUYEcKHe /Ul OHOJIOTUY Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOObI
JISUCTBUI 110 OCBOEHMIO, MHTEPIPETAMM U IIPEOOPa3OBaHUI0 3HAHUH, BUJBI JIEATEILHOCTU 110
IIOJIYYEHUIO HOBBIX 3HAHUU M MX INPUMEHEHHUIO B Pa3JUYHBIX Y4E€OHBIX, a TakKe B PealbHBIX
JKU3HEHHBIX cuTyanusx. [IperMerHbie pe3ynbTaThl IIPEJICTABIEHBI 110 I'OJ/[aM U3YUYEHHUS.

[IpeameTHBIC pE3ynbTaThl OCBOCHUA yucOHOTrO mpeameta «buomorus» B 10 Kiracce nomKHBI
OTpPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHHUI O MECTE W PONM OUOJIOTMH B CUCTEME ECTECTBEHHBIX HAyK, B
(OpMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MHUpA, B TO3HAHUU 3aKOHOB MPUPOABI U PEIICHUU
npolbsieM palMoHaIbLHOrO MPUPOONIONB30BAHMS, O BKIIAJE POCCUICKUX M 3apYOCKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHY;

BJIa/ICHUE CUCTEMON OMOJOTMYECKMX 3HAaHMN, KOTOpas BKJIKOYAET: OCHOBOIOJATarolne
OMOIOrMYecKue TEPMUHBI U TOHATUS (KHU3Hb, KJIETKA, OpPraHU3M, METa0O0JM3M, TOMEOCTa3,
CaMOpETYJISIINS, CAMOBOCIPOM3BE/ICHUE, HACIEACTBEHHOCTb, M3MEHYHMBOCTh, POCT U Pa3BUTHE),
ounonoruueckue Teopuu (knerounas reopusi 1. lllsanna, M. lIneitnena, P. Bupxosa, xpomMocomHas
teopus HacaeacteeHHocTH T. Moprana), yuenust (H. M. BaBunoBa — o 1nieHTpax MHOTO0OOpa3us u
MIPOUCXOXK/ICHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€1MHOO0Pa3usl MOTOMKOB MEPBOTO MOKOIECHHUS,
paCIICTUICHHS], YUCTOThI TAMET, HE3aBUCUMOTO HaciaeaoBaHus ['. MeHaens, rOMONOrn4ecKnux psijioB
B Hacse/IcTBeHHOW n3MeHunBocT H. M. BaBunosa), npuHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMM HAy4HOTO MO3HAHMS, HCIOJNB3YEMBIX B OHOJOTHYECKMX
HCCJIE/IOBAHMX KUBBIX OOBEKTOB (OMHMCAHHUE, U3MEPEHNE, HAOMIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKU: BHPYCOB, KJIETOK NMPOKAPHUOT W JYKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM 4YHCNE OakTepuii, rpubOB, pacTeHUH,
KMBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CHCTEM OpPTaHOB PACTCHHM, KUBOTHBIX, YEIOBEKA,

mponecCOB KUBHCACATCIEHOCTH, MPOTCKAIINX B OpraHu3Max paCTGHHﬁ, JKUBOTHBIX M YCJIOBCKA,



OMOJIOTUYECKHUX IPOIIECCOB: OOMEHa BEIIECTB (MeTaboIn3M), IIPEeBpaIlleHus] SHEPruu, OpOKEeHH,
aBTOTPO(HOTO U reTepoTpoPHOTO TUITOB MUTAHUS, (HOTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEHO03a,
ramMeTorenesa, ’MOpuoreHe3a, MocTIMOPUOHATIBHOTO Pa3BUTHS, Pa3MHOXKEHUS, UHIUBUIYaJIbHOTO
pa3BUTHUS OpraHu3Ma (OHTOTE€He3a), B3aUMOJEHCTBUS T€HOB, FETepO3UCca, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OpPTraHOMJIAMHU KIETKH U uX (YHKIUSIMHU,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeH M UX (YHKUMSIMH, MEKIY OpraHaMH U CHCTEMaMHU OPraHoOB Y
pacTeHui, )KUBOTHBIX U YENOBEKa U UX (PYHKIUAMHU, MEXKIY CUCTEMaMU OPraHOB U X (PYHKIIHUAMHU,
MeEXKY 3TallaMi OOMEHa BEIECTB, ATalaMU KJIETOYHOTO [HUKIIA U dKU3HEHHBIX IIUKIIOB OPTaHHU3MOB,
sTaraMu SMOPUOHAIBHOTO Pa3BUTHS, TCHOTHIIOM U (PEHOTHIIOM, (peHOTUNIOM M (haKTOpaMH CPEIbI
o0UTaHUS;

YMEHHUE BBISBIATH OTIUYMTENBHBIC IPU3HAKK JKUBBIX CHCTEM, B TOM YHCIIC PACTCHUH,
XUBOTHBIX U YEJIOBEKA;

YMEHME HMCIIOJIb30BATh COOTBETCTBYIOIIUE apI'yMEHTbI, OMOJIOTHYECKYI0 TEPMHHOJIOIHIO U
CHUMBOJIMKY JJIS TOKA3aTEeIbCTBA POJACTBA OPTaHU3MOB PA3HBIX CHCTEMATHYCCKUX TPYIIII,

YMEHHUE peniaTh OMOJOTHUCCKUE 33/1auM, BBIABIATH PUIHHHO-CIIC/ICTBCHHBIC CBSI3M MEKIY
UCCJICTYEeMBIMH  OHOJIOTHYECKUMH TIPOIECCAMU ¥ SBJICHUSIMH, JI€IaTh BBIBOJIBI M IMPOTHO3BI HA
OCHOBaHUU 110JIyYEHHBIX PE3YJIbTATOB;

YMEHME BBIIOJIHATE JIabOpaTOpHbIe W IpaKTHHECKHWE padoThl, COOJIOJATh IpaBuia IIPU
pabote ¢ yaeOHBIM 1 JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBUIBUTaTh THIIOTE3BI, MPOBEPATH HMX DKCICPUMEHTAIBHBIMH  CPEJCTBAMH,
dbopMynupys 1ieib UCCIEI0BaHUsl, aHAIM3UPOBATh ITOJIYYEHHBIE PE3YJIbTATHI U JIENIaTh BBIBO/IbI;

YMECHUE YYacTBOBaTh B Y4UCOHO-HMCCICOBATECIILCKON paboTe 1Mo OHOJIOTUM, JKOJOTUH H
MEMIIMHE, IPOBOJAMMON Ha 0a3e NIKOJbHBIX HAy4YHBIX OOINECTB, M IIyOJHWYHO IIPEJICTABIATH
MOJIydCHHBIC PE3YIbTATHI HA YICHUYCCKUX KOH()EPEHIUX;

YMEHHE OIIEHUBATh STUYECKHUE aCMEKThl COBPEMEHHBIX UCCIIEI0OBAaHUI B 00JaCTH OMOJIOTHH U
MEAUIMHBI (KJIOHUPOBAHKE, UICKYCCTBEHHOE OIJI0/IOTBOPEHME, HAMTPABICHHOE U3MEHEHUE TEHOMA U
CO3/1aHHME€ TPAHCTEHHBIX OPTaHU3MOB);

YMECHHUE OCYIICCTBISAThL OCO3HAHHBIN BRIOOP Oymymicil mpodhecCuOHATLHON NEATSILHOCTH B
obnactu OMONIOTMH, MEAUIIMHBI, OMOTEXHOJOTUH, BETEPHHAPUM, CEIBCKOTO XO34HMCTBA, MUIIEBON
IIPOMBIIIJIEHHOCTH, YINTyOJIaTh MO3HABAaTEAbHBI MHTEPEC, HANpPABICHHBIH Ha OCO3HAHHBIN BBHIOOD
COOTBETCTBYIOIIEH MPOGEecCUr U NMPOJIOKEHUE OMOJOTrHYecKoro oOpa3oBaHMsI B OpPraHU3alMsIX
cpenHero npohecCHOHATLHOTO U BBICIICTO 00pa30BaHUs.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO mipeameTa «buonorus» B 11 Kracce nomxKHBI
OTpaxkaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE W PONM OUOJIOTMH B CHUCTEME ECTECTBEHHBIX HAyK, B
(OpPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUHOW KapTHHBI MHUpPA, B TO3HAHUM 3aKOHOB
IPUPOJBL U PEIICHUH JKOJOIMYECKHUX TMPOOJIEM UEIOBEUECTBA, @ TAK)KE B PEIEHHU BOMPOCOB
palMoHaIbHOIO MPUPOAOIIOIB30BaHNS, U B (POPMHUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPUPOJE,
OOIIECTBY, YENOBEKY, O BKJI3JEC POCCUHCKHX U 3apyOeKHbIX YUEHBIX-OMOJOTOB B Pa3BUTHE
Ouojorun;

YMEHHE BJIAJIETh CUCTEMOW OMOJIOTHYECKUX 3HAHMM, KOTOpas BKJIKOYACT ONPEJCICHHUS U
NOHUMAaHHUE CYNTHOCTH OCHOBOTIONIATAIONIMX OHONOTMYECKMX TEPMHUHOB U TMOHATHH (BHI,
skocucTteMa, Ouocdepa), Ouonorudeckue teopun (dBomrormoHHass teopust Y. JlapBuHa,
cuHTeTHueckas Teopusi sBomonun), yueHus (A. H. CepeprioBa — o myTsdX W HamnpaBIEHUSIX



sBomronud, B.M. BepHaackoro — o 6uocdepe), 3akoHbI (reHeTHUECKOro paBHOBecus k. Xapau u
B. BaitnGepra, zapogsimeBoro cxoacrBa K. M. bopa), mpaBuna (mMunumyma [O. JIuGuxa,
DKOJOTHYECKON MUpaMHUIbl YHEPTUH ), TUIIOTEe3b! (rumote3a «vupa PHK» V. I'nmibepra);

YMEHHE BIIaJeTh OCHOBHBIMH METOJAAMH HAy4YHOTO [O3HAHUS, UCIOJb3yeMbIMU B
OMOJIOTMYECKUX HCCIETOBAHUSX JKUBBIX OOBEKTOB M HKOCHCTEM (OMHCaHHe, H3MEpeHue,
HaOJI0JIEHUE, DKCIEPUMEHT), CMOcO0aMHU BBISIBJIEHHS M OLIGHKH AHTPOIOT€HHBIX H3MEHEHHH B
pUpoJE;

YMEHHE BBIIENATh CYIIECTBEHHbIE TPU3HAKH: BHJIOB, OHOrEOIIEHO30B, DJKOCHCTEM H
ouocdepsl, CTA0OWIM3UPYIOMICTO, ABMKYIICTO H  Pa3pbIBAIOIICTO E€CTECTBCHHOTO 0TOOpA,
AUTOMATPUICCKOTO M CUMIIATPUYECCKOT0 BUA00OpA30BaHUS, BIUSHUS ABMKYIIUX CHJ YBOIIOLIMU HA
reHoQoHA TOIMYJISLUH, HPUCHOCOOJICHHOCTH OpPraHM3MOB K cpelne oOWTaHus, depeloBaHUs
HATIPABICHUH 3BOJIOLNH, KPYTOBOPOTA BEIIECCTB U MIOTOKA YHEPTHU B YKOCUCTEMAX;

YMCHHEC YCTAHABIMBATH B3aUMOCBSI3H MEKIY MPOIECCAMHU 3BOIIOIMH, JBIKYIIUMU CHIAMHU
AHTPOTIOreHe3a, KOMIIOHSHTAMH PA3UTIHBIX YKOCUCTEM H MIPUCTIOCOOICHUSIMY K HUM OPTaHU3MOB;

YMCHHE BBISBIISITE OTJIUYUTCIHHBIC TPU3HAKM KUBBIX CHCTEM, MPHUCITIOCOOICHHOCTH BHJIOB K
cpene obOuranusi, aOMOTHYCCKUX W OMOTHYCCKMX KOMIIOHCHTOB JKOCHUCTEM, B3aMMOCBSI3CH
OpPraHu3MOB B COOOIIECTBAX, aHTPONOTCHHBIX M3MEHEHHUH B YKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHUE WCIOIB30BaTh COOTBETCTBYIONIME APTYMEHTHI, OMOJIOTHYECKYIO TEPMHHOJOTHIO U
CUMBOJIMIKY JUI JIOKa3aTelIbCTBA POJCTBA OPraHW3MOB PAa3HBIX CHUCTEMAaTHUYCCKHX TPYIIII,
B3aMMOCBSI3M OPTaHW3MOB W CPEAbl OOWUTAHUS, CIMHCTBA YEIOBEUCCKUX pac, HEOOXOIMMOCTU
COXpaHCHHUS MHOTOOOpa3us BUJOB U DKOCHUCTEM KakK YCIOBHUS COCYIICCTBOBAHHS TNPUPOJIBI U
YeJIOBEYECTBA;

YMEHHEC peliaTh OMOJIOTHYCCKHE 33/a9H, BBISBISATH MPUIUHHO-CICACTBCHHBIC CBSI3M MEXKIY
UCCJICTyEeMBIMI OHMOJIOTHYCCKUMHU TIPOIIECCAMU U SIBJICHUSIMH, JICJIaTh BBIBOJIBI M TIPOTHO3BI HA
OCHOBAHMH NOJTYYCHHBIX PE3YIbTATOB;

YMEHHE BBIMNOJHATE JIaOOpaTOpPHbIE W MpakTUHecKue padoThl, COONIOAATh MpaBWia MpH
paboTe ¢ yaeOHBIM U J1a00paTOPHBIM 000PY/I0BAHUEM;

VMCHHC BBIIBUTATh THIOTE3bI, MPOBEPATh HMX DKCICPUMCHTATBHBIMU  CPCICTBAMH,
bopMyIHpys 1IENb UCCIICTOBAHMS, aHATU3UPOBATH MMOJYYCHHBIC PE3YIbTATHI U JICTATh BBIBOIBI;

YMCHUEC YYacTBOBaTh B YYCOHO-HCCICAOBATEIHCKON paboTe MO OHOJOTUM, JKOJOTUH H
MEWIIMHE, TPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, U MYOJIUYHO MPEJICTABIATH
MOJTYYCHHBIC PE3YJILTATHI HA YICHUICCKUX KOHDEPCHITHSIX;

YMCHHC OIICHWBAaTh TUMOTE3bl WM TEOPUM O TMPOUCXOXKJACHUM JKW3HH, YCIOBCKA W
YEJIOBCYCCKMX pac, O MNPHUYMHAX, TOCIEACTBUAX W CIOCO0ax MpeNoTBPAIICHUS TIIOOATBHBIX
M3MEHEHUH B Ouocdepe;

YMCHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP Oyaymieit mpodecCHOHATBEHON JCSITCIIBHOCTH B
obmact OWOJIOTHH, YKOJIOTHH, TIPUPOIOTIONL30BAHUS, MEIUIIMHBI, OHOTEXHOJIOTHH, TICHXOJIOTHH,
BETEPHHAPUH, CEITBCKOTO XO3SHCTBA, MHUINCBONH MPOMBINUICHHOCTH, YIIYOJISThH IO3HABATEIHHBIN
WHTCPEC, HAMpPABJICHHBI Ha OCO3HAHHBINH BHIOOP COOTBETCTBYIOIIECH Mpodeccur U MPOIO0KCHUE
OMONIOTHYECKOTO O00pa30BaHUsl B OpraHU3alMAX CpeHET0 TPOQECCHOHATBHOTO W BBHICIIETO
obpazoBaHwusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
Ne KommuecTso yacos JJ1eKTpoHHbBIE (I (PPOBLIE)
HaumeHoBaHHe pa3aeoB U TeM NPOrPaMMBI
n/m Bcero KoHTpoabHbBIE IIpakTUyeckue 00pa3oBaTeJbHbIE PECYPChI
paboThI padoThI
1 buonorus xak Hayka 1
2 JKvBEIe cHCTeMBI B MX M3YUCHHE 2
3 buonorus kiaeTkn 2 0.5
4 XuMHdecKasi opraHu3alys KISTKH 10 1
5 Ctpoenue 1 GyHKIUH KICTKH 8 2
6 OOMeH BelllecTB U TIpeBpallleHre SHepTuy B 9 1
KIIeTKe
7 HacnencTreHHas nHbopManus v peannsaius eé B 9 0.5
KIIeTKe
8 JKu3HEHHBIN INKA KIETKH 6 1
9 CtpoeHue u HyHKUIUHN OPraHU3MOB 17 1.5
10 Pa3MHOXEHHE 1 pa3BUTHE OpPraHU3MOB 8 1.5
1 I'eHeTHKa — HayKa 0 Haciae/ICTBEHHOCTH U ) 0.5
HW3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HAcJACACTBEHHOCTH 10 1
13 3aKOHOMEpPHOCTH U3MEHUMBOCTH 6 1
14 I'cHeTHKa HeloBeKa 3 0.5
15 Cenexuys opraH3MOB 4 1
16 buoTtexHomorns u cuHTeTHHECKas OUOJIOTHS 4
17 Pe3epBHOE Bpemst 1
OBULIEE KOJIMYECTBO YACOB 102 0 13
MO IMPOI'PAMME




11 KJJACC

Ne Konn4vecTBo 9acos DnexTponnbie (MuGpoBHIE)
HaumeHnoBaHHe pa3nesioB U TeM NPOrpPaMMBbI
n/n Bcero| KoHTtpoabHbie IpakTu4ecKue o0pasoBaTeJbHbIE peCypChI
patGoThI padoThI
1 3apoXkIeHUE U pa3sBUTHE SBOTIONMOHHBIX MMPEICTaBICHUM B 4
Oro0run
2 MukposBosonius 1 e€ pe3yabTaThl 14 2
3 MakpoaBorollHs U €€ pe3yAabTaThl 6
4 IIporcxoxieHNe U pa3BUTHE KU3HU Ha 3emie 15 1.5
5 IIporcxoxieHNE UeI0BeKa — aHTPOIIOreHe3 10 1
6 DKoJorus — Hayka O B3aMOOTHOIICHHUSX OpraHH3MOB 1 3 0.5
HaJIOPraHU3MEHHBIX CHCTEM ¢ OKpY’KalolleH cpenoi
7 OpraHusMBbl ¥ cpeia oOUTaHus 9 1.5
8 DKoJorus BUJAOB U MOMYIS UK 9 0.5
9 DKOJIO0THS COOOIIECTB. DKOJIOTHIECKHAE CHCTEMEI 12 0.5
10 | buocdepa — rmobanpHas SKOCHCTEMa 6
11 YesroBek 1 oKpyXKarolllas cpesa 6
12 | PesepBHOE BpeMs 8
OBHIEE KOJIMYECTBO YACOB 102 0 75

MO IMMPOI'PAMME




IHOYPOYHOE IIJTAHUPOBAHUE

10 KITIACC
Ne KoanyectBo yacos Tata DJIEKTPOHHBIE HH(PPOBLIE
Tema ypoka o0pa3oBaTejbHbIE
n/n Bcero| Konrtpoabnble | IlpakTnyeckue | H3yJeHHs
pecypchl
padoThI padoThI

Buonorus kak KOMIUIeKCHas HayKa M KaK 4acTh COBPEMEHHOI'0

| 1 3.09.25
oO1recTBa

2 KuBbie cucTeMBl M HX CBOMCTBA 1 3.09.25

3 YpoBHeBas opraHHM3alys KHUBBIX CHCTEM 1 5.09.25

4 HcTtopus oTkphITus 1 H3yueHHd KiaeTkd. Knetounas Teopus 1 10.09.25
MeTo1BI MOJIEKYISIPHON M KJIETOMHOW OMOIOTHHL.

5 [Ipaktuueckas padora «M3yueHne METOI0B KJICTOUHON 1 0.5 10.09.25
6uonorum (xpoMartorpadus, smekTpodopes,
muddepeHnmanpHoe eHTpudyrupopanue, [11P)»

6 XVMHYECKUI cocTaB KIETKH 1 12.09.25

7 MuHepanbpHble BelllecTBa KIACTKH, UX OHOJI0rHYecKas poJb 1 17.09.25
Opranunteckue BellecTBa KISTKH — Oenku. JlaGopatopHas

8 pabota «OOHapykeHHE OEIKOB ¢ TOMOIIBIO Ka9eCTBECHHBIX 1 0.5 17.09.25
peakiuiy

9 CaoiicTBa, KiIaccupukauys U GyHKIHK OEIKOB 1 19.09.25

10 | Opranudeckue BelllecTBa KISTKH — YTJICBOJIBI 1 24.09.25

11 OpraHu4ecKUE BEIIECTBA KJICTKH — JIUIUIBI 1 24.09.25
Hyxnennossie kuciotsl. JJHK u PHK. JlaGopatopras paborta

12 | «HMccmegoBanre HyKJISHHOBBIX KACIOT, BRIICICHHBIX U3 1 0.5 26.09.25
KJICTOK Pa3IHIHBIX OPTaHHU3MOBY
Crpoenne u pynrimu ATO. [pyrue HykneozuntpudgochdaTs

13 1 1.10.25
(HTD)

14 CekBenupoBanue JHK. Meroabl reHOMUKH, 1 1.10.25
TPaHCKPHUIITOMHKHY, TTPOTEOMUKH T

15 | MeTtonibl CTPYKTYpHOH OHOTOTHH 1 3.10.25

16 | Tunsl kaerok. [IpokaproTrieckas KiIeTKa 1 8.10.25
CrpoeHue sykapuotuieckoli kietku. [Ipaktudeckas pabora

17 ., ., 1 0.5 8.10.25
«M3ydeHue cBOMCTB KJICTOUHOM MeMOpaHbI»

18 | IloBepXHOCTHBIH annapat KISTKH 1 10.10.25




OnHoMeMOpaHHBIC OpraHouAbl KieTku. [IpakTuiueckas padota

19 0.5 15.10.25
«M3yveHue ABIKCHUA LIUTOIIA3MBI B PaCTUTEIBHBIX KICTKaX»
[lonyaBTOHOMHBIC OPraHOU/BI KJICTKH: MUTOXOH/IPUH,

20 | mactuasl. JlaboparopHas paborta «HMccaenoBanue 0.5 15.10.25
IJ1a3MOJIM3a U JICIIa3MOJIN3a B PACTUTEIBHBIX KICTKAX)

21 | HemeMOpaHHBIC OpraHOWIBI KICTKH 17.10.25

22 | CrpocHue 1 GYHKIHMU siIpa 22.10.25
CpaBHUTEIBHAA XapaKTEPUCTHKA KIETOK 3YKapHOT.

23 | JlabopatopHas paboTa «/3ydeHHE CTPOCHUS KICTOK 0.5 22.10.25
PasIHIHBIX OPraHU3MOBY
AcCUMIISLIMA U JUCCUMIISIMA — JIBE CTOPOHBI

24 MeTtabonmsMa. Tunel o6MeHa Berect. JlabopaTopHas paborta 241025
«/3yveHne kaTaIuTHIECKON aKTHBHOCTH (pepMEHTOB (Ha o
IpUMEPE aMUJIa3hl LI KaTajaasbl)»
DepMeHTaTUBHBIA XapaKTep peakUil KICTOUYHOTO

25 MeTtabommMa. JlabopaTopHas pabota «M3ydenne 0.5 51125
(hepMEHTATHBHOTO paclleIICHUs IEPOKCH A BOJIOPOIa B ' T
PacTUTEIBHBIX M KHBOTHBIX KICTKaX»

26 | benku-akTHBaTOPHI M OCIKU-HHTHOUTOPHI 5.11.25

27 | ABToTpodHBIM THI 0OOMEHA BEILICCTB 7.11.25

28 | doTtocuHTE3 12.11.25

29 Xemocunres. JlabopaTopHas paboTa «CpaBHEHHE TPOLIECCOB 0.5 12.11.25
(oTOCHHTE3a U XEMOCHHTE3a)» ) T

30 AHaspoOHBIe opraHu3Mel. Buawl 6poxenus. JlaGoparopHas 14.11.25
pabota «CpaBHEHHE MPOLECCOB OPOKCHUSA U JIBIXAHUSD) U

31 | AspoGHble opraHu3MBbl. DTalbl SHEPreTHHIESCKOro 0OMeHa 19.11.25
DHeprusa MeMOpaHHOTO TpajreHTa MpoToHoB. CruHTes ATO:

32 ., 19.11.25
pabota npotorHOt AT®-cuHTa3EI

33 | Peakuuu MaTpUIHOTO CHHTE3a 21.11.25

34 | Tpanckpunuusi — Marpuussiil cunte3 PHK 26.11.25

35 | Tpancasuys u e aTansl 26.11.25

36 KonupoBanue amunokuciaor. Pons pubocom B GHocHHTE3E 28.11.25
Oenka

37 | Opranuzanus reHoMa Y IpOKapHoT U BYKapuoT 3.12.25

38 | MosiekyIsipHBIC MEXaHHU3MbI DKCIIPECCHU TCHOB Y 3YKapHOT 3.12.25

39 | Bupychl — HekJIeTO4HbIC (OPMBI XH3HH U OOIUTaTHBIC 0.5 5.12.25




napasuThl. [IpakTHueckas pabora «Co3gaHue MOJICIH BUPYcay

40 | BupycHble 3a00o1eBaHuUs YeIOBEKa, JKUBOTHBIX, PACTCHUI 1 10.12.25
41 HanoTexHONIOTHMK B OMOJIOTHN U MEINIIMHE 1 10.12.25
42 | JKusHeHHBIN IIMKII KIETKH 1 12.12.25
43 | Marpuunsiii cunres JIHK 1 17.12.25
44 Xpomocomsl. JlaGopatopHas paboTa «3yHeHne XpOMOCOM Ha 1 0.5 17.12.25
TOTOBBIX MHKpOIIpEnapaTax»
45 | JleneHue KISTKH — MUTO3 1 19.12.25
Tune! knetok. Kapnokunes u nurokunes. JlaGopatopras
46 | pabora «HabmomeHne MuTO3a B KJIeTKaX KOHYHKa KOpelka 1 0.5 24.12.25
ayKa (Ha TOTOBBIX MUKpOIIperapartax)»
47 | Perymanus »KM3HEHHOTO IHUKJIA KIETOK 1 24.12.25
48 | OpraHH3M Kak eIHHOE I[eJIoe 1 26.12.25
49 Tkauu pilCTeHHfI. Jlaboparophas pabota «H3yvueHune TkaHe 1 0.5 14.01.26
pacTeHH»
S0 | s e Topaprapabons |
51| lyacne opranon uaervosoro poctem ! 05 | 16016
52 | Onopa Tena opraHu3MOB 1 21.01.26
53 | JIBuXeHHE OpraHu3MOB 1 23.01.26
54 | IlutaHue OpraHN3MOB 1 23.01.26
55 [TuTanue Mo3BOHOYHBIX KHUBOTHHIX. [IumieBapuTenpHas 1 28.01.26
cHcTeMa 4eI0BeKa
56 | JIpixaHue opraHu3MoB 1 30.01.26
57 | JIpIxaHUe TTO3BOHOYHBIX KMBOTHBIX U HeJOBEKa 1 30.01.26
58 | TpancnopT BeLIECTB Y OPraHU3MOB 1 4.02.26
59 | KpoBeHOCHad cucTeMa MO3BOHOYHBIX JKUBOTHBIX U HEIOBEKA 1 6.02.26
60 | BeigeneHue y opraHu3MoOB 1 6.02.26
61 | 3ammTa y opraHu3MoB 1 11.02.26
62 | MMyHHas cucTeMa HelIoBeKa 1 13.02.26
63 | PasapaskuMocCTh U peryJisiiys y OpraHiu3MOB 1 13.02.26
64 I'ymopanbpHas peryisnus 1 3HAOKPHHHAS CHCTEMa JKUBOTHBIX 1 18.02.26

M YCJIOBCKa




65 | ®opMbl pa3MHOKCHHS OPraHU3MOB 1 20.02.26

66 | IlonoBoe pa3MHOXKEHHUE 1 20.02.26

67 | Meiio3 1 25.02.26
Iamerorenes. OGpa3oBaHUE U Pa3BUTHE OJOBHIX KICTOK.

68 | JlaGopaTopHas paboTa «/3yueHHE CTPOCHUS MTOJOBBIX KJICTOK 1 0.5 27.02.26
Ha FOTOBBIX MHUKpOIIperapaTax

69 | MaauBunyanbHOE pa3sBUTHE OPraHU3MOB — OHTOICHE3 1 27.02.26

70 | 3aknanka opraHoB M TKaHel M3 3apOABIIIEBHIX JHCTKOB 1 4.03.26
Poct u pasButne xuBoTHBIX. JlaGopaTopHas paborta

71 «BBIsBJICHUE PU3HAKOB CXOJICTBA 3apOIbIIICH MO3BOHOYHBIX 1 0.5 6.03.26
KHBOTHBIX»
PasmHOXeHMe 1 pa3BuTHE pacTeHui. JlabopaTopHas paborta

72 «CTpoeHHe OpraHoB pa3MHOKEHHSI BBICIINX PacTeHUID ! 0.3 6.03.26

73 | McTopusi cTaHOBICHUS M Pa3BUTHA FCHCTHKH KaKk HayKu 1 11.03.26
OcCHOBHBIC TOHATHA M CUMBOJIBI FeHeTHKH. JlabopaTopHas

74 | pabota «/Ipozoduia kak 0OBEKT FeHETUIESCKIX 1 0.5 13.03.26
HCccIeI0BaHUI»
3aKOHOMEPHOCTH HacJIeI0BaHUs MPU3HaKoB. MoHOTNOpHIHOE

75 | ckpemmBanue. [lpakTudeckas pabora "HsyueHue pe3yabTaToB 1 0.5 13.03.26
MOHOTHOPHTHOTO CKpPEIIMBaHUS Y Ap030¢(rib"

76 | LluTomornieckrie OCHOBBI MOHOTHOPHIHOTO CKPEIIMBaHUS 1 18.03.26

77 | AHanmsmupytolee ckpelnBanie. HemomHoe JoMUHMpOBaHKE 1 20.0326
Hurubpunnoe ckpemuBanue. [Ipakrudeckas pabora

78 | «M3yueHue pe3yapTaToOB JUTHOPHIHOTO CKPEILIUBAHUA Y 1 0.5 20.03.26
JIp0o30(hIITE

79 | HuTomorndeckre OCHOBBI TUTHOPHUIHOTO CKPEITNBAHYS 1 25.03.26

80 | CrermieHHOe HacaeJOBaHNEe MPU3HAKOB 1 25.03.26

81 | XpoMocoMHas TeOpHsl HACICICTBCHHOCTH 1 27.03.26

82 | 'eHernka momna 1 8.04.26

83 | I'eHoTHII KaK 1[eJIOCTHAA CHCTEMA 1 10.04.26

R4 [eHeTHHUECKHIT KOHTPOJIb Pa3BUTHS PACTCHHH, )KMBOTHBIX U 1 10.04.26
qeJoBeKa

85 | U3MeHuUmBOCTS IpH3HAKOB. BUIBI H3MEeHIHBOCTH 1 15.04.26

86 | MonndurkanmoHHas U3MEHIHBOCTh 1 17.04.26

87 | BapuauuoHHBIH psia M BapuallMoHHas KpuBas. JlaboparopHas 1 0.5 17.04.26




pabota «VccnenoBanue 3aKOHOMEpHOCTEH MOTUHUKAIIMOHHOM
n3MeH4nBocTH. [locTpoeHne BapraimoHHOrO psijla U
BapUallHOHHOM KpPUBOI»

I'enoTumHUeckas H3MeHUYNBOCTE. KoMOnHaTHBHAS

88 1 22.04.26
N3MEHIHUBOCTH

29 MyrarnnonHas n3MeHIrBOCTh. [IpakTiteckas pabora 1 0.5 24.04.26
«MyTtarnmu y npo3o¢duisl (Ha TOTOBBIX MHKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTaIMOHHOTO Ipoliecca. DMUTeHeTHKa U 1 24.04.26
SIUTEHOMHKA

91 Ienernka ‘IeJ‘IOBeKa.VHpaKTI/I‘IeCKaH pabota «CocTaBieHue U 1 0.5 29,0426
aHaJIN3 POJIOCTOBHOI»

92 | MeToabl MEIUIIMHCKOH M'eHETUKHU 1 6.05.26

93 3HaueHNe MeTUITMHCKON TeHETHKY B TIPE0TBPaIleHIH 1 1 6.05.26
JIeYeHUN IreHeTHIEeCKUX 3a00/IeBaHUH UeIoBEKA T
OcHoBHEBIe TOHATHS cenekiwi. JlaGopaTopHas paboTta

94 | «M3zyueHue copToB KyJIbTYPHBIX PaCTCHUHN U OPOJI JOMAIIHUX 1 0.5 8.05.26
JKUBOTHBIX)

95 MeTo/IBI ceNeKIIMOHHO paboTHL Ha60p§T0pHa${ paboTta 1 0.5 13.05.26
«/3yveHne METO/IOB CeNeKITHN pacTeHUID

96 JocTuskeHns ceekuy paCTveHI/II/I 1 XUBOTHBIX. [IpakTiieckas 1 15.05.26
pabota «llpuBHBKa pacTeHHI

97 CoxpaHeHMe, U3yHUeHNE U UCTIONh30BaHUE TeHETHIECKIX 1 20.05.26
pecypcoB

98 buoTtexHOMOTHS Kak Hayka U OTpacihb IMPOU3BOJICTRA. 1 0.5 22.05.26
[IpakTnieckas pabora «M3ydeHne 00BEKTOB GHOTEXHOIOTHID

99 | OcHOBHBIC HalpaBICHUS CHHTETUICCKOM OHOIOTHH 1 22.05.26

100 | XpoMocoMHasi ¥ TeHHasi MHXCHEepH 1 26.05.26

101 | MeaunumHcKkre OMOTEXHOIOTVH 1 26.05.26

102 PezeprHbiit ypok. [loeTropenne, o6obieHme, cucTeMaTH3aus 1
3HaHUH

OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 13.5




11 KJIACC

KoanyectBo yacos DJIEKTPOHHbIE
No Tema ypoka Jarta uudposblie
n/n Beero KOHTpOJ‘[])H])]e HpaRanecxne H3y4YeHHUsA OﬁpaSOBaTeﬂbeIe
padoTsI padoTnI pecypcsl
1 OpomounonHas Teopus Y. Japeuna 1 02.09
2 JBMKyIire cUIIBI DBOJIONMY BUA0B o Y. JlapBuny 1 02.09
3 Boprba 3a cymecTBoBaHIe, €CTECTBEHHBIH 1 HCKYCCTBCHHBIH 1 509
oTOOop
4 DopMUpOBaHHE CHHTETUYECKOM TEOPHH SBOJIOLIUH 1 9.09
5 DTarbl HBOTIOIMOHHOTO MTPOIlecca: MHKPOIBOIIOIHS H 1 9.09
MaKpO3IBOTIONHS
6 IMonmynauua — saeMeHTapHas eIMHUIA SBOTIOLUN 1 12.09
3akoH reHeTrdeckoro papHoBecus J[x. Xapmau, B. BaitaGepra.
7 JlabopaTopHas pabora «BrIABICHHE H3MEHIMBOCTH Y 0CO0CH 1 0.5 16.09
OJTHOTO BHUJIa»
8 DneMeHTapHbIe (PaKTOPBI BOIIOLIUHI 1 16.09
9 Oddext ocHOBaTeNs. DPpPekT OyTHLUIOUHOTO rOPJIBILIKa 1 19.09
10 Murparmu. Wzonsiiuu normynsimii: reorpaduteckas, 1 23.09
OuosoruuecKas
11 | EcTecTBeHHBIH 0TOOp — HampaBisOMIU GakTop 3BOTIOLUH 1 23.09
12 | TTomoBo# oTH0p 1 26.09
[Mpucroco6IeHHOCTh OPraHU3MOB KaK pe3yJIbTaT
13 | mukposBomtonuy. JlabopaTopHas pabora «H3ydeHue 1 0.5 30.09
apoMop030B ¥ HIHOAANTAIMH Y pacTeHUI M KHBOTHBIX»
[Mpumeps! mpucocoGIeHH y OpraHu3MOB:
14 Mopoorudeckue, pU3NOIOrHIeCKIe, OMOXUMUIECKHE, 1 0.5 30.09
noeesieHueckre. JlaboparopHas pabota «IlprucnocobaeHus
OpraHW3MOB M UX OTHOCHTEIbHAS 1eJeco00pasHOCThY
15 Bun, ero kputepuu u ctpykrypa. JJaboparopHas pabora 1 0.5 310
«CpaBHeHHE BHIOB IO MOP(OIOrHIECKOMY KPUTESPHION
16 | Ctpyktypa BHaa 1 7.10
17 | Bunoo6pa3oBaHue KaK pe3yJIbTaT MUKPO3BOIIOLIUI 1 7.10
18 | CBsi3p MUKPOIBOIIONNH W DIUIEMHAOIOTHH 1 10.10
19 | Makpospomouus. [laneoHTosornuecKie METOIbl H3YUCHHS 1 14.10




OBOJIFOIIMH

20 | buoreorpaduteckre METOIbI H3YHICHHUS SBOIOLH 1 14.10

71 DOMOPHOIOTHIECKHE U CPAaBHUTEIBHO-MOP(OTOTHIECKIE 1 17.10
METOJIBI M3YHCHHS SBOJIOINI

2 MonekyaspHO-TeHETHIECKHE, CHOXUMHUIECKIE U 1 21,10
MaTeMaTHIeCKHAE METO bl M3YUCHHS SBOTOIINI

23 | OGmue 3aKOHOMEPHOCTH DBOTIOTINH 1 21.10

24 | AnanTuBHas panuanui. HepaBHOMEpHOCTh TEMIIOB 9BOJIIOILMH 1 24.10

25 | HayuHble THIOTE3BI IPOUCXOXKICHHUS XKU3HHU Ha 3emiie 1 7.11

26 | JloHayuHBIC IPE/ICTABICHHUS O 3apOKICHUH KU3HH 1 11.11

27 | OcHOBHBIE dTallbl HCOPraHUIECKOH YBOTIOIMHU 1 11.11

28 | I'mmoTe3sl 3apoKIeHUS KU3HI 1 14.11
Hcropus 3emnn n MeTonibl e€ u3ydeHus. JlaboparopHas paboTa

29 | «M3yueHue u onucaHKE HCKOMAEMBIX OCTATKOB JPEBHUX 1 0.5 18.11
OpraHu3MOBY

30 | HavyanpHble 9Tanbl OpraHUuScKON SBOJIIOLHMH 1 18.11

31 | DBoarouus SyKapHoT 1 21.11
OCHOBHBIC 3TaITbl 3BOJIOIMHI PACTUTEIFHOTO MUpA.

32 | Ilpaktuueckas pabota «M3yd1eHue 0cOOEHHOCTEH CTPOCHUS 1 0.5 25.11
pacTeHHil pasHBIX OT/ICIOBY

33 | OcHOBHBIE ATAIIBI IBOIIOLMH JKUBOTHOT'O MHpa 1 25.11

34 DBomronys KUBOTHBIX. [IpakTiteckas pabora «M3ydeHue 1 0.5 2811
0cO0CHHOCTEH CTPOCHHS TIO3BOHOYHBIX KHBOTHBIX»

35 | Pa3Butue ku3HU Ha 3emiie [0 3paM M IepHoaaM 1 2.12

36 | MaccoBbi¢ BBIMUPaHHA — KOJIOTHUECKUE KPU3UCHI MPOILIOTo 1 2.12

37 | CoBpeMeHHBII DKOJOTHUCCKIM KPH3HC, ero 0cOOCHHOCTH 1 5.12

38 | CoBpeMeHHas cUCTEMa OPraHUICCKOro MUpa 1 9.12

39 | OcHOBHBIE CHCTEMAaTHUECKUE TPYIIIBI OPTaHU3MOB 1 9.12

40 | AHTpomnonorus — HayKa O HeIOBCKE 1 12.12

41 | PazButHe mpeacTaBiIeHU O TIPONCXOXKICHIH HeI0BeKa 1 16.12
MecTto HenmoBeka B CHCTEME OPTaHMIECKOro MUpPA.

42 | JlabopatopHas paboTa «M3yueHue ocobeHHOCTEH cTpoeHUS 1 0.5 16.12
CKeJIeTa YeJIOBeKa, CBSI3aHHBIX C MPAMOXOKICHHEM

43 | JIBUXKYILIME CUJIBI aHTPOIIOTCHE3a 1 19.12

44 | CooTHOLICHHE OHMOJOTHUCCKUX M COLMATBHBIX (haKTOPOB B 1 23.12




AHTPOIIOI'CHE3C

45 | OcHOBHBIE CTaIUU aHTPOIIOTeHe3a 1 23.12

46 | IlaneoreHeTHKa M MaJeoreHOMIKA 1 26.12

47 | DBoaronysa cOBPEMEHHOI0O YeIOBEKa 1 30.12

48 YenoBedeckue pachl. HpaISTquCKas[ pabota «H3yuenue 1 0.5 30.12
HKOJOTHHECKHX a/IalTallif HeTOBEKa

49 | MexnvcIMIUIMHAPHBIC METO/IBI aHTPOIIOIOTHI 1 13.01

50 | BapoxIeHHC H Pa3BHTHE DKOJIOTHH 1 13.01

51 Mertonp! sxonorun. JlaboparopHas pa69Ta «H3yqenue 1 0.5 16.01
METOJIOB DKOJIOTHIESCKUX MCCIICIOBaHMID

52 | 3HaueHNe DKOIOTMUECKAX 3HAHUH /1A YeI0BeKa 1 20.01

53 | Dxonorudeckue GaKToOphl 1 20.01
Abunotuueckue (aktopbl. CBeT Kak SKOJIOTHHeCKHH (pakTop.

54 | JlabopaTtopHas paboTa «BhIsiBIeHNE TPHUCTIOCOOICHIIA 1 0.5 23.01
OpraHNU3MOB K BIHMSHHUIO CBETa»
Abunotuueckue (aktopbl. TemmepaTypa Kak 9KOJTOTHISCKHN

55 | dakrop. JlaGoparopHas pabota «BBIiBIeHIE MPUCTTOCOOICHUI 1 0.5 27.01
OpraHn3MOB K BIMSHHUIO TEMIIEPaTyph»
Abunornueckue pakTopbl. BlakHOCTH Kak SKOIOTHHeCKHH

56 | dakrop. JlaboparopHas paboTa « AHATOMHUYECKHE 1 0.5 27.01
0cOOCHHOCTH pacTeHUH U3 pa3HBIX MECT OOMTaHUA»

57 | Cpenbl obuTaHHs OPraHU3MOB 1 30.01

58 | buonoruveckye puUTMBI 1 3.02

59 | KusHeHHbIC (OPMBI OPraHU3MOB 1 3.02

60 | buotuueckue dakTopsl 1 6.02

61 3HaueHHe OMOTHICCKUX B3aUMOICHCTBUI IS CYIIeCTBOBAHHS 1 10.02
OpraHHu3MOB B cpesie 0OUTaHUs

62 | Dxosoruueckue XapakTepPUCTHKH MOMYISIIHN 1 10.02

63 OcHOBHBIC MTOKa3aTeIH MOMYISIHI: YICICHHOCTD, IUIOTHOCTE, 1 13.02
BO3pacTHas M MoJoBas CTPYKTypa

64 OcHOBHBIC MTOKa3aTeIN MOMYJISAILHN: POXIAEMOCTD, TIPHPOCT, 1 17.02
TEMII POCTa, CMEPTHOCTh, MUTPAIIHH

65 | Dxonoruueckas CTPYKTypa MOy LU 1 17.02

66 | JlnnaMuka nonymauuu v e€ peryaauus 1 20.02

67 | KpuBsie pocta quucieHHOCTH nonysinny. Kpusble BEIKHBaHUA 1 24.02




Dxosorudeckas Hula Bujaa. JlabopaTtopHas paborta

68 «IIprcnocobaeHms ceMsSH pacTeHIA K pacceIeHIIO» ! 0.5 24.02
69 | Bun kak cucTema Moy nui 1 27.02
70 | 3aKkOHOMEPHOCTH MOBEACHHUA U MUIPAIIMi{ )KHBOTHBIX 1 27.02
71 | CooOrmrecTBO OpraHu3MoOB — OHOIIEHO3 1 3.03
72 | DxocucteMa Kak OTKpBITasi CUCTEMaA 1 3.03
73 | KpyroBopot BeliecTB U IOTOK SHEPTUH B DKOCHUCTEME 1 6.03
74 | OcHOBHBIE IIOKA3aTEIN DKOCHCTEMBI 1 10.03
75 | DKoJoru4yecKkue NUpaMH bl 1 10.03
76 | UsmeHeHus coolIecTB — CYKIecCHn 1 13.03
77 [IpupoaHbIe 5KOCHCTEMBI. DKOCHCTEMBI 03€pP U PEK. 1 17.03
DKoCUCTeMBI MOPEH M OKEaHOB
78 [Ipupoasbie s3KOCHCTEMBI. DKOCUCTEMBI TYH/IpP, 1ECOB, CTEICH, 1 17.03
MYCTBIHB
79 | AHTPONIOTGHHBIC SKOCHCTEMBI 1 20.03
0 omcamme spoomocreronny ! 05 |2008
’1 3aKOHOMEPHOCTH (POPMUPOBAHNS OCHOBHBIX B3aUMOJICHCTBHIA 1 24,03
OpPraHM3MOB B 3KOCHCTEMax
MexaHu3MBI BO37ICHCTBHS 3arpsA3HCHUH pa3HBIX TUIIOB Ha
82 | cybopraHU3MEeHHOM, OpPraHU3MEHHOM, TMOIYJIAIIMOHHOM H 1 24.03
9KOCHCTEMHOM YPOBHSX
83 | buocdepa — obmennanerapHas 06oa0uKa 3eMIn 1 27.03
84 | Yuenue B. M. Bepraackoro o 6uocdepe 1 7.04
85 | 3akoHOMEPHOCTH CYILIECTBOBaHHMS OGrocdepbl 1 7.04
86 | KpyroBopoTsl BelISCTB K OHOTCOXHUMUUECKUE [IUKIBI 1 10.04
87 | 3onanpHOCTh Onocheprl. OcHOBHBIC GHOMBI CYILIH 1 14.04
88 | YcroitunBocTh Ouocheps 1 14.04
89 | DKojoruvecKkre KpU3UCH M X NPUYHHBI 1 17.04
90 | BozneiicTBue uenoBeka Ha buochepy 1 21.04
9] AHTpomnoreHHoe BO3/7CHCTBIE Ha PACTUTEIBHBIN U 3KUBOTHBIN 1 21.04
MHD
92 | OxpaHa npUpoIbI 1 24.04
93 OCHOBHBIC TPUHLUIIBI YCTOMYMBOIO pa3BUTHA YeI0BEUECTRA U 1 28,04

MPUPOABI




PaIII/IOHaJ'II)HOG MIpUPOJOITOJIL30BaHUC N COXpPAaHCHHUC

94 1 28.04
OMOJIOTHUECKOro pasHooOpasua 3eMiau

95 | O6obmeHue 110 TeMe «MHKPOIBOTIONMA U €€ pe3yAbTaTh» 1 5.05

96 | O6obmieHue 0 TeMe «MaKpodBOIIONHA U €€ pe3yAbTaTh» 1 5.05
O606u1eHue o Teme «IIponcxoxneHne U pasBUTHE KU3HU Ha

97 1 8.05
3emiue»

08 O606u1eHue o Teme «IIponcxoxaeHue HeaoBeKa — 1 12.05
aHTPOIIOTCHE3»

99 O60011eHNEe 1O TeMe «IKOIOTHA — HayKa O 1 12.05
B3aMMOOTHOLICHHUSAX OPraHM3MOBY ]

100 | O6o6meHne mo Teme «OpraHnu3Mbl U cpejia OOUTaHUD» 1 15.05

101 | O6o6mmeHue Mo TeMe «IKOIOTHS BUI0B U MOITYJISIIIID 1 19.05

102 | O6061enue no TeMe «buocdepa — rmobaabHas SKOCHCTEMa 1 19.05

OBIOEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5




IMPOBEPAEMBIE HA EI'D ITIO BUOJIOI'HUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHSI OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMBI

CPEJHEI'O OBILIEI'O OBPA3OBAHMUAA

Kon
MpoBepPsIeMOro
TpedoBAHUA

IIpoBepsiemble TPpeGOBAHHS K MPEeAMETHLIM Pe3yILTATAM OCBOECHHSI OCHOBHOM
00pa30BaTEJLHOU MPOTrPAMMBI CPEHEr0 00IIEero 00pazoBaHus

CopMEpOBaHHOCTE 3HAHUM 0 MECTE U POJIH OHOJIOTHH B CUCTEME €CTECTBEHHBIX HayK,
B (POPMHPOBAaHUHM COBPEMECHHON €CTECTBECHHOHAYWYHOM KapTHHBI MHpa, B MO3HAHHH
3aKOHOB TNPHUPOAB M PCIICHHH S>KU3HCHHO BaXHBIX  COIHATbHO-ITHUCCKUX,
KOHOMHYECKHX, 3KOJIOTHYECKHX MpoOieM HeJOoBeHecTBa, a Takke B PELICHUH
BOIIPOCOB PallMOHANBHOTO TPHUPOIONOIL30BaHKSA, B (POPMUPOBAHUU IIEHHOCTHOTO
OTHOUICHUS K TIPHpPOjE, OOLISCTBY, HEJIOBEKY; O BKJIAJC POCCHHCKUX M 3apyOeikHBIX
yu&HBIX — OHOJIOTOB B Pa3BUTHE OHOIOTHH

Brnagenne cumcrteMoil 3HaHWIT 00 OCHOBHBIX MeTojaxX Hay4YHOTO TIO3HaHUA,
WCTIONIB3YeMBIX B OHOJOTHMHYECKHX WCCICIOBAHUSIX JKUBBIX OOBEKTOB W DKOCHCTEM
(omucanme, U3MepeHHe, TPoBeIcHNe HaOIFoeHN); clmoco0aMyl BBRISBICHUS W OIICHKH
AHTPOTIOTeHHBIX N3MEHEHHI B TIPUPOJIE.

YMeHue BBIABUTATh THUIOTE3BI, MPOBEPATh WX IKCICPUMEHTATBLHBIMU CpEICTBaMHU,
dhopMymupys 1IeNb UCCIEIOBaHNS, aHATU3UPOBATh MOTYUeHHbBIE pe3yJIbTaThl U JeIaTh
BBIBOJIBI.

BrisBiaeHne 3aBHCHMOCTH  MEXy UCCIeAyeMBIMH BeIHYMHAMH, OOBSICHEHUE
MOMTydeHHBIX Pe3yNbTaTOB M (pOpMyIHpOBaHUE BEIBOJOB C HCITOJIB30BAHUEM HayTHBIX
MOHSITHI, TCOPUl M 3aKOHOB

YMeHne BiazeTh CHCTEMORl  OHOJIOTHHECKMX  3HAaHHUE, KoTopas  BKJIOYACT:
OCHOBOIOJIArafoIMe OHOIOTMHYECKHE TSPMUHBI M TOHATUA (3KH3HB, KJIETKA, TKaHb, OpraH,
OpraHu3M, BUJI, MOMYIALMS, SKOCHCTeMa, OHOLIEHO3, Ouocdepa; MeTaboIHM3M, TOMEOCTas,
KJICTOYHBIM MMMYHHUTET, OHOCHHTE3 Oelka, OHOMOINMEpHI, TUCKPETHOCTD, CaMOpETy IsLIFS,
CaMOBOCIIPOM3BE/ICHHE, HACIC/ACTBCHHOCTh, M3MCHUYMBOCTh, 3HEPrO3aBHCHMOCTb, POCT H
pazBUTHE);

ouonormieckue Teopun: kiaerouHas teopus 1. llIeanna, M. lllneiinena, P. Bupxosa;
KIIOHaIbHO-CelIeKTHBHOro MMMyHHTeTa [I. Opnux, .M. MeunukoBa, XpomMocoMHas
TeopHsl HacieJcTBeHHOCTH 1. Moprana, 3akoH 3apojbleBoro cxoactBa K. bopa,
sBodrolMOHHAA Teopusi Y. [lapBuHa, cHHTETHHUECKasd TEOPHA DBOJIIOLMH, TCOPHS
anTporiorereza Y. [lapBuHa; Teopus OwmoreornieHoza B.H. Cykauépa; yuenme H.H.
Bapunosa o neHTpax MHOroo0pasus K NPOUCXOXK/CHUS KyJIbTYPHBIX PACTCHUM, YICHHE
A.H. CegeprioBa o myTsX U HallpaBiICHUSAX dBodOLUM, yieHUe B.M. Bepranckoro — o
ouocdepe);

3aKOHBI (eIMHOOOpa3Hui IOTOMKOB IIEPBOrO IOKOJCHHS, PacUICIUICHUS MPH3HAKOB,
HE3aBHCHMOTO HacjeJ0BaHUs Npu3HakoB ['. MeHzens; cLemIeHHOro Hacje0BaHHs
NPU3HAKOB M HApYIICHHA CLECIJICHHUA T'eHoB 1. MopraHa; roMoJIOrHYECKUX PSAJOB B
HacleAcTBeHHON wu3MeHurnBocTH H.M. BaBumoBa; reHeTwueckoro paBHoBecHd JIx.
Xapnu u B. BaitaGepra; 3apopgpimesoro cxoacrba K. bapa; 6uorenetndeckuii 3akoH 3.
I'ekkens, ®©. Mromnepa);

NPUHIMITE (MUCTOTHI FaMET, KOMILIEMEHTapHOCTH);

npaBuna (MuauMyMa 1O. JlubGrxa, skonorudeckodl mupamMuzabsl ducesn, OHOMAacChl H
SHEPTHH);

rurotessl  (koariepBatHoit AWM. OmapuHa, nepBuvHoro OympoHa JIx. XomaeiiHa,
mukpochep C. Dokca, pudozrma T. Uek)

VYMeHne peuiate MMOUCKOBBIC OHOIOrHIECKHE 3alady; BBIABJIATL TIPHUIXMHHO-
CJIC/ICTBCHHBIC CBA3SHU MCKAY HCCICAYCMbIMU OHOJIOTHIECKUMU 06’LGKTaMI/I, nponeccaMmn
U ABJICHWAMU, J1CJ1aTh BHIBOJBI K IIPOTHO3BI Ha OCHOBAHNU IMMOTYUCHHBIX PE3YJILTAaTOB;
COCTaB/ATH T'CHOTUIMYCCKHUEC CXCMbI CKPCIIMBaHUA JIA pPasHbIX THUIIOB HACICIOBaHUA
[PHU3HAaKOB Y OpraHu3MoOB, COCTaB/IATbL CXCEMbBbI IIEPCHOCA BCIISCTB MW DHCPrUM B
OKOCHCTEMax (IIGHI/I NUTaHW:A, ITMIICBLIC CeTI/I)




YMeHne ycraHaBINBATh B3aMMOCBA3H MCK/Y CTPOCHHEM M (PYHKIHMAMHU: OPraHOMJIOB,
KJIETOK pa3HBIX TKaHEH, opraHaMi U CHCTEeMaMH OPTaHOB y PAacTCHHH, KHBOTHBIX H
4eJIoBeKa; MEXIy OSTamaMd OOMEHa BEIISCTB; HTalaM{ KICTOYHOIO LIUKIA H
XHU3HEHHBIX [IMKJIOB OPraHM3MOB; dTallaMH SMOPHOHAIBHOT'O Pa3BUTHUS; TCHOTHIIOM H
¢deHOTHIIOM, (PEHOTUIIOM M (aKTOpaMH cpeldbl OOWTaHUA; MpOoIleccaMH IBOIIOIIHU;
JBIKYILMMY CHJIAaMH aHTPOIOICHE3a; KOMIIOHGHTAMH PpAa3IHYHBIX 3KOCHUCTEM H
NPUCIOCOOICHUSIMK K HUM OPraHH3MOB

VYMeHHe BBIICIATH CYIIeCTBEHHBIC TIPH3HAKN:

CTPOCHHS BHPYCOB, KICTOK TPOKAPUOT W  DYKapHOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHM3MOB, BH/IOB, OHOTCOIICHO30B, 3KOCHCTEM U OHochepsr;
CTPOCHHUS OPTaHOB M CHCTEM OPIaHOB PAacTCHWH, KMBOTHBIX, HeJOBEKa; IPOIECCOB
KHU3HENIEATEIFHOCTH, MPOTEKAOIINX B OpraHU3Max PacTCeHUI, )KMBOTHBIX U HeJIOBEKa;
OMONOTHHEeCKHX TpoIleccoB: OOMeHa BelllecTB (MeTabommsMm), WHpopManuu U
MpeBpaIleHAs YHEPTHH, OPOKEHHS, aBTOTPOGHOTO U TeTepOTPO(GHOro THITOB MUTAHUS,
¢oTOCHHTE3a W XEMOCHHTe3a, MHTO3a, Meio3a, TaMeToreHesa, HMOpHOreHesa,
MOCTAMOPHUOHATBHOTO ~ Pa3BUTHS, pPa3sMHOXKCHHS, WHIUBHAYaJbHOTO  Pa3BUTHSA
oprann3Ma  (OHTOTeHe3a), B3aWMOJCHCTBHA  TEHOB, TeTeposnca;  ACHUCTBUIt
HCKYCCTBCHHOTO OTOOpa, CTaOWIM3HPYIOIEro, JBIXKYIICTO W pa3pbIBAroONIero
€CTECTBCHHOTO OTOOpa; aIONaTpUYecKOro M CHMIIATPHHUECKOTOo BHI000pa30BaHUS;
BIUSHUA JIBIDKYIIMX CHJI SBOJIONUHM Ha TeHO(OHI MOMYNALMH; MPUCIOCOOICHHOCTH
OpraHu3MOB K cpejie OOMTaHMS, HepeloBaHHU HAIpaBICHUI HBONIONHN; KPYTOBOpOTa
BEILICCTB M IOTOKA SHEPTUH B SKOCHCTEMAax

CdopMUpOBaHHOCT, YMEHHS BBIICIATH CYNICCTBCHHBIC MPU3HAKH BHPYCOB, KICTOK
MPOKApHOT M 3YKApHOT; OTHOKIECTOYHBIX W MHOTOKJICTOYHBIX OpPraHM3MOB, BHJIOB,
OMOTCOIeHO30B M DKOCHCTEM; OCOOCHHOCTH TMPOICCCOB OOMEHa BEIISCTB U
MpeBpallleHNs] SHEPrHU B KIeTKe, (poTocHHTE3a, IUTACTHYECKOTO M SHEPreTHHYECKOTO
o0OMeHa, XeMOCHHTe3a, MUTO3a, Mei{03a, OIUTOIOTBOPEHHS, Pa3BUTHS M Pa3MHOXKCHI,
WHIMBHIYaIbHOTO Pa3BUTHSA OpraHM3Ma (OHTOTeHe3a), GOphOBI 3a CyIIeCTBOBaHHE,
€CTECTBEHHOT'O OTOOpa, BHUI000pa3oBaHUs, MPUCTIOCOOICHHOCTH OPTaHM3MOB K cperne
oOWTaHUS, BIMSHUS KOMIIOHCHTOB 5SKOCHCTEM, aHTPOIOTCHHBIX W3MCHCHHH B
HKOCHCTEMaX CBOCH MECTHOCTH, KPyroBOpOTa BEIECTB W IPEBpalleHHS SHEPTUM B
buochepe

VYMmeHue HCIIOJb30BaTh COOTBCTCTBYIOIIINC aApryMeHTHI, 6I/IOJ'IOFI/I‘IGCKYIO
TCPMUHOJIIOTUIO W CHMBOJIMKY /4 JOKa3aTCJIbCTBa pPOJICTBAa OPraHU3MOB pa3HbIX
CHCTCMATUYICCKUX TIPYIIl; B3aMMOCBA3K OpPraHHM3MOB MW CPCIbl 06I/ITaHI/I$I; CJINHCTBa
YCJIOBCHUCCKUX pac, H606XOZ[I/IMOCTI/I 3/I0pOBOI'0 06pa3a JKHU3HH, COXpPaHCHUA
pa3Hoo6pa3I/m BHJIOB M DKOCHCTCM KaK YCJIOBHUA COCYIICCTBOBAHUA IMPHPOJLI H
HCIOBCHUCCTBA

VYmMeHue KPUTHUYICCKHN OIICHUBATL I/IH(bOpMaIII/IIO OHOIOTIIECKOT0 COACPIKAHUA,
HHTCPIPCTUPOBATL ITUYCCKUC AaCIICKTBI COBPCMCHHBIX I/ICCJ'IGZ[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I,
MEIHILIMHE, 6I/IOT6XHOJ'IOFI/II/I; paccMaTpHBaTh ra00albHBIE HKOJOTHYECKUE Hp06J'IeMI)I
COBPCMCHHOCTH, q)OpMI/IPOBaTI) 110 OTHOINICHHIO K HUM CO6CTB€HHYIO ITO3HUITHIO




INEPEYEHDB 9JIEMEHTOB COAEPXAHUA,
ITPOBEPAEMBIX HA EI'3 110 BUOJIOT'UH

Kox

IpoBepsieMblii 31eMeHT COTEPKAHNSA

broaorus kak HayKa. JKuBbIC CHCTEMEI I HX H3YHUCHHC

1.1

CoBpemeHHas 6HON0THA — KOMIUIEKCHAs HayKa. bromorudeckue HayKu ¥ U3ydaeMble HMU TPOOIEMBI.
(dyHIaMeHTaIbHBIC, TPUKIaJIHBIC M IOUCKOBBIC HAYYHBIC HCCIICIOBaHUSA B OHOJIOTHH.

3HadeHne OWogoruM B (OPMHPOBAHHK COBPEMCHHOW €CTECTBCHHO-HAYWYHOH KapTHHBI MHpa.
[Ipodeccun, cesa3anHbie ¢ OHoMOrHel. 3HatUeHHE OUOOTHH B MPAKTHIECKOM 1eATeIbHOCTH YeIOBeKa:
MEJIMIIMHE, CEJIBCKOM X03SIHCTBE, IPOMBIIUICHHOCTH, OXpaHe PHUPOIBI

1.2

XKuBble cHcTeMBl Kak MpenMeT H3ydeHUs Owosormy. CBoificTBa JKMBBIX CHCTEM: CIHHCTBO
XHMHYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTD, CIOXKHOCTh U YIOPSANOYCHHOCTh CTPYKTYPHI,
OTKpPHITOCTh, CaMOOPTaHM3AIlMS, CaMOBOCIIPOM3BEICHUE, pa3IpaXKHMOCTh, H3MEHYMBOCTb, POCT H
pa3BHTHE.

VpOBHHM OpraHW3allii XHUBHIX CHCTEM: MOJICKYJIAPHBIH, KICTOYHBIH, TKaHEBBIH, OpraHM3MEHHEBIH,
MOMYJIAIIMOHHO-BUIOBOM,  DKOCHCTEMHBIM  (OHWoreoreHoTHdeckuil), Owuocdepnprit. I[Ipomecchr,
MPOUCXOIAIINE B )KHBHIX cicTeMaX. OCHOBHBIE PU3HAKHY KUBOTO0. JKH3HB Kak (hopMa CyIIecTBOBaHUS
MaTepuH

1.3

MGTOZ[I)I OHOIOrHIeCKOU HayKH. Ha6J’IIOZ[eHI/Ie, HU3MCPCHUEC, OKCIICPUMCHT, CHUCTCMaTHU3allud,
MeTaaHanuz. [IoHATHE O 3aBHCHMON M HE3aBHCHMOM nepeMeHHoﬁ. HHaHHpOBaHI/Ie OKCIICpHMCHTA.
IlocTtaHoBka m IIpOBEPKa THUIIOTE3. Hy.]'IeBaH runore3a. IloasaTHe BI)I60pKI/I u eé HOCTOBCPHOCTD.
Pa36poc B OHOJIOTMYCCKUX JaHHBIX. OIIGHKa HJOCTOBCPHOCTH IIOJYYUCHHBIX PE3YyIbTATOB. HpI/I‘II/IHI)I
HCKaXXCHHUA PC3YJIbTATOB DKCIICPUMCHTA. IloHATHE CTAaTHCTUISCKOIO TECTA

KneTka kak 6Hogornueckas cucreMa

2.1

Krietrka — cTpykTypHO-pyHKIMOHANIBHAS €AUHMIA *uBOro. Mctopusi oTKpbiTHs KieTku. PaGotwr P.
I'yka, A. JleBenryka. Knetounas teopust (T. LlBamn, M. Illneiinen, P. BupxoB). OcHoBHEIC
MOJIOXKCHUS COBPEMCHHOM KJICTOUHON TCOPHH.

Metonpl MOJCKYISIPHOH M KJICTOYHOM OHMOJIOTHH: MHKPOCKOMUS, Xpomartorpadus, syieKkTpodopes,
METO/I MCHEHBIX aTOMOB, U} epeHIHaTbHOE LCHTPU(YTHPOBAHUE, KYJIbTHBHPOBAHUE KICTOK

2.2

XUMHYECKHM CcOCTaB KICTKH. Makpo-, MUKpO- M YJIbTPaMHKPO3JIeMEHTH. Boja u e poap Kak
pacTBOpUTENs, pearcHTa, y4acTHE B CTPYKTYPHPOBAaHMH KJICTKH, TCIUIOperysiuud. MuHepaabHbIC
BeIlIeCTBA KIJICTKH, UX OHoIorudeckas poib. Posib KAaTHOHOB M aHHOHOB B KJICTKE.

buonormieckue momumepbl. benkn. AMUHOKHCIOTHBIM cocTaB OeiakoB. CTpYKTypel OeIlKOBOM
Monekyibl. [lepButnas cTpykrypa Oesika, menTuaHas cBA3b. BTopudHas, TpeTHUHAas, HeTBEPTHIHAS
cTpykryphl. [enarypanus. CpoiictBa OenkoB. Knaccugukanus Oenxos. buomorumtdeckue (yHKIHN
OEIIKOB.

VYriaeBoabl. MoHOCaxapuibl, TUCaXapUibl, OJUTOCaxapuabl B noaucaxapuabl. OCILU IIaH CTPOCHUS
1 GH3UKO-XUMHYIECKHE CBOMCTBA YIIeBOA0B. brosioruieckre pyHKIHH YIICBOIOB.

Jlunmuaer.  T'unpodunsHo-ruApodoOHEIe cBolicTBa. Kimaccudukauus aunuaoB. TpUraunepuisbi,
dochonunuael, BockH, crepouabl. buonormdeckue ¢yHKuumM aunuaoB. OOmme cBoiicTBa
OHOIOTHICCKIX MEMOPaH — TeKYHIeCThb, CIIOCOOHOCTE K CaMO3aMBIKaHHUIO, OTYIPOHULAEMOCTb.
Hyxneunorsie kucimotel. JJHK u PHK. CrpoeHue HykiaemHoBBIX KHciaoT. Hykneotuawl. IIpunHimm
komruieMeHTapHocTd. [IpaBmmo Yapradda. Ctpykrypa JJHK — nBoitHas crimpans. MecToHaxoxieHue
n ouonormiaeckue pyraknuu JJHK. Buasr PHK. ®yrknmun PHK B kietke.

Crpoenne momekynbl AT®. Makposprudeckre cesazu B Moiekyine AT®. buonormdeckue ¢yHKImn
AT®. BoccTaHoBIeHHEIE TepeHOCHHKY, UX (hyHKIMH B KiieTke. CekBeHupoBanue JJHK.

CrpykrypHas Ouonorua: OHOXMMHHYECKHE M  OHOH3MUECKHE HCCIACAOBAaHUSA COCTaBa U
MPOCTPaHCTBCHHOM CTPYKTYPBI OHOMOJICKY.T
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THIBI KICTOK: ByKapuoTHUecKas U MpokapuoTuieckas. CTpyKTYpHO-(pyHKLMOHAIBHBIE 0Opa3oBaHus
KICTKH.

Crpoenne nmpokapruotHdeckoil kieTkr. KiterouHas cTeHka Oakrepuil 1 apxeil. OcoOeHHOCTH CTPOCHUS
rerepoTpopHOI U aBTOTPOoHOI MPOKAPHOTHIECKUX KIeTOK. MecTo U poib MpoKapHoT B OHOIICHO3aX.
CtpoeHne ¥  (QyHKUIHOHHPOBAaHHE JyKapHOTHHecKoil kierku. [lmasmarudeckas MemOpaHa
(mnasmanemma). CTpykTypa  IUIasMaTHUeckod  MemOpaHbl. — TpaHCIOpPT  BELIECTB  Hepes
IUTa3MaTHieckyr0  MeMOpaHy: TmaccuBHBIA  (auddysusa, obaeruénHas auddysns), aKTUBHBIN




(TepBUYHBIN 1 BTOPUYHBIN aKTUBHBIA TpaHcopt). [lomympoHuiiaeMocts MeMOpaHbl. Pabota HaTpwmii-
KaJHEeBOro Hacoca. DHIOUUTO3: MHHONIUTO3, aronuTo3. Jk3onuto3. Knetounas crenka. Ctpykrypa u
(YHKUUH KJICTOYHOM CTEHKU pacTeHuil, rpuooB.

Hurommnasma.  wurosons.  Lwurockener.  [IBmkeHne  muromnasmel.  OpraHowsbl  KJIETKH.
OnHoMeMOpaHHBIC OPraHOWABI KICTKU: 5Haoruasmarudeckas cetb (DIIC), anmapar [Iombaxu,
JIN30COMBI, X CTpOeHHUE U (PyHKIMU. B3auMOCBs3L 0JJHOMEMOPaHHBIX OpraHOHI0B KiIeTKH. CTpoeHue
IPaHyJIAPHOTO peTuKyayMa. CHHTE3 pacTBOPHMBIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. I aakuii
(arpaHynspHBI) SHAOIIA3MaTHUeCKUN peTukyayM. CekperopHas ¢yHKUuA anmapata [ oabaxu.
TpaHcnopT BellecTRB B KieTKe. Bakyonu pacTutenbHbIX KieToK. Kietounslil cok. Typrop.
[lomyaBTOHOMHBIC OpraHOMIBI KICTKH: MHUTOXOH/PHUH, TLIIACTH/IBL.

CtpoeHue W (PyHKIMM MHUTOXOHApHH W IuiacTul. IlepBUtHBIC, BTOPUYHBIC U CJIOKHBIC ILTACTHIBI
(hOTOCHHTE3UPYIOLINX 3YKapHOT. XJIOPOILIACThI, XPOMOILIACTHI, JICHKOIIACTHI BBICIIUX PACTCHHH.
HememOpannsie opranouasl kieTkn CTpoeHHEe W (YHKIMHM HEMEMOpaHHBIX OPTaHOMIOB KIETKH.
Putocomel. MukpoduaamenTs. Mbiieunsie kieTkd. Mukporpy6ouku. Kierounsiii uentp. CtpoeHue u
JBHXXEHHE )KTYTHKOB U pecHUHIeK. MUKpoTpyOouKH HuTOmIa3Mel. LIeHTpHOIE.

SAnpo. Obosouka Aapa, XpOMaTHH, KapHOIUIa3Ma, SUIPBILKH, UX CTpoeHHE M GYHKUUH. SAnepHbIii
OcnkoBblif MaTpuke. IIpocTpaHCTBEHHOE pacIoIOKEHHE XPOMOCOM B HHTepdazHoM sape. bemku
XpOMaTHHA — THCTOHBHI.

Krnerounsie BriaroueHus. CpaBHUTENbHAd XapaKTePHCTHUKA KICTOK 3YKapHOT (pacTHUTEIBHOM,
KUBOTHOM, TPUOHOIN)

2.4

AcCUMIISIINSA ¥ TUCCHMWIALUS — IB€ CTOPOHBI MeTabon3Ma. THIBI OOMEHa BEILICCTB: aBTOTPOQHBIH
U rerepoTpodHBId. YdacTHe KHcIOpoaa B OOMEHHBIX Hpoleccax. DHEpreTHdeckoe obecletuecHHe
KIeTk: mnpeBpamieHne AT® B oOMeHHBIX mporeccaXx. {MepMeHTaTUBHBIN XapaKTep peaKIHid
KJIETO4HOro MeTabonu3mMa. DEpMEHTHI, UX CTPOCHHE, CBOMCTBA M MeXaHU3M jeiicTBus. KodepMeHTHI.
Otanunst GpepMEHTOB OT HCOPTaHMYCCKUX KaTaan3aTopoB. benku-akTuBaTOphl U OCIKH-HHIHOUTOPEI.
3aBHCHUMOCTB CKOPOCTH (PEPMEHTATUBHBIX PEAKLIUil OT pa3TUIHBIX (PaKTOPOB.

[lepBUHHBIH CHHTE3 OpraHUMEcKUX BEIecTB B KieTke. DoTocunTe3. Posib X10pomiacToB B mpouecce
¢orocunTe3a. CeroBass W TeMHOBas (a3el. IIpogykTUBHOCTE oTocuHTe3a. BrnusHHE paszauyHBIX
(hakTOpOB Ha CKOPOCTH (poTocHHTE3a. 3HAUEHUE (POTOCHHTE3A.

XemocunTte3.  PasHooOpasue  OpraHM3MOB-XEMOCHHTCTHKOB:  HUTPUHUUPYIOILUE  OaKTEpHH,
XKene300aKTepur, cepoOaKkTeprH, BOAOPOIHBIC OaKTepHH. 3HaUCHUE XEMOCHHTE3a.

AHaspoOHbIe opraHnu3Mbl. Bunskl 6poskerus. [IpoaykTel OposkeHHA W MX HCIOIb30BAHUE HYCIOBEKOM.
AHa3poOHbIe MUKPOOPTraHU3MbI KaK 00BEKTHl OMOTEXHOIOTHH K BO3OYIUTENHN GOIe3HEH.

AdpoOHBIC OpraHM3Mbl. JTambl dHepreTHveckoro oomMeHa. IlogroroButenbHbl stam. [aukoaus —
0ECKHCIOPOIHOE PaCICIVICHNE TIFOKO3BI.

Bronoruueckoe OKHCICHHE, WIM KICTOYHOE JbIXaHHWe. Polb MUTOXOHApHH B mpoleccax
Ouomoruueckoro okucieHus. Lluknudeckue peakuuu. OkuciuTensHoe  pocdopuanpoBaHue.
[IpeumymecTBa adpoOHOro myTH oOMeHa BemecTB Imepen aHa’poOHBIM. JddeKTHBHOCTD
DHEPreTHICCKOro oOMeHa

2.5

Peakuuu marpudHoro cunTresa. IIpMHIMI KOMIUICMEHTapHOCTH B PEAKLMUSAX MATPUYHOTO CHHTE3a.
Peanmzanus nHacnenctBeHHoN wHbopMarmm. |'eHeTndeckwii Koj, ero cBoiicTBa. TpaHCKpUIIINA —
MarpuuHbll cuHTe3 PHK. IlpMHIMIBI TpaHCKPUIIIUK: KOMILIEMEHTAPHOCTb, aHTHIIAPAJIICILHOCTD,
acCUMMETpUIHOCTh. TpaHcmauus u e€ sranbl. Yduactue TpaHcnoptHeix PHK B OnocunTtese Oeinka.
VYcnosusa 6uocunTesa 6enka. KoaupoBanue amuHokucaoT. Pones pubocom B 6GuocHHTe3e Gelika.
OpraHuzaipisi reHoMa y TNPOKapHOT M JYKapHOT. Perymiuus akTHBHOCTH TEHOB y IPOKapHOT.
l'umotesa omepona (@. XKako6, XK. Mano). Perymsanusa oOMeHHBIX TIpolieccoB B KieTke. KiteTouHsIi
roMeocTas.

Bupycel — HeknerouHble (OPMBI KU3HH U OONUTaTHBIC MapasuThl. CTPOCHHE MPOCTHIX M CIOXKHBIX
BUPYCOB, PETPOBUPYCOB, GaKTeprogaros.

BupycHpie 3abonmeBaHus wenoBeka, XUBOTHBIX, pacteHmit. CIIHJ[, COVID-19, conpanpHble H
MEIHIIUHCKHE TIPOGIICMBI

2.6

Krnerounwiii nmkn, ero mepuonsl u perymsiims. MHTepdasza u MuTos. OcoOCHHOCTH MPOILECCOB,
nporekaommx B uHTepdase. IloaroroBka  kimerkn K jAeneHuto.  IIpecuHTeTHUCCKMI
(TOCTMUTOTHYECKHI), CHHTCTHYCCKMH UM TMOCTCHHTETHUYCCKHM (IPEeMHTOTHHECKUIl) MEpHOIBI
vHTepdasbl.

Martpuunbii cunte3 JHK — pemmukanus. Ilpunnumer pemmukanvu JHK: xommnemeHTapHOCTB,
MMOJIYKOHCEPBAaTUBHBIN CUHTE3, aHTUNapauieJbHOCTh. MexanusMm pemnukaiue JJHK. XpomocoMel.




Ctpoerue xpomocoM. Temomepel U TenoMepaza. XPOMOCOMHBIM Habop KISTKH — KapUOTHIL.
JMIIIonIHBIN U TaIIouIHBIH HaGopsl XpoMocoM. ['oMonoruiabie XxpoMocoMbl. [1o10BEIE XPOMOCOMBI.
Henenue kaeTkn — muro3. CTaguM MUTO3a K MPOHCXO/SMINE B HHUX NPOLECCHl. THIBI MHUTO3a.
Kapuokunes u umrokuHes. bromormueckoe 3HaueHHe MUTO3a. Perymsnus MHTOTHHECKOro IHKIA
kaeTkd. [IporpamMmmupyemas kiaetodHas ruesb — aronTos.

QDyHKUMOHAIbHAS TEHOMHUKA

OpFaHI/BM Kak OHoJormueckas cCHCTeMa

3.1

ONHOKIETOYHBIE, KOJOHHAIBHEBIE, MHOTOKJICTOMHBIC OPTaHU3MBl 1 MHOT'OTKAHEBbIC OPTaHU3MBI.
DopMbI pa3sMHOXKEHHUS OPraHU3MOB: Oecrooe (BKIOHas BEreTaTUBHOS) U MojioBoe. Buawl Gecmonoro
Pa3sMHOXKEHUS: TOUKOBaHKE, CIIOPYIALIUS, (PparMeHTallKs, KIIOHHPOBaHHE.

IlomoBoe pasMHOxkeHWe. IlonoBble KkmeTkW, wnn rameTsl. Meilo3. Cramgum Meiiosa. IloeeneHue
xpoMocoM B MeHoze. Kpoccunrosep. buonmornueckuil cMbica Meiio3a M OJ0BOro mpouecca. Melos u
ero MeCTO B XH3HEHHOM IIHKJIC OPraHHU3MOB.

[IpensaponeiieBoe pasButve. ['ameroreHes y KuBOTHBIX. llomoBwie »xeme3pl. OOpasoBaHue Hu
pasBUTHE IOJOBBIX KiIeToK. CriepmMaTorenes v ooreHes. CTpoeHHE MOJI0BBIX KICTOK. OII010TBOpPEHHIE
u HSMOpHOHAJIBHOE PA3BUTHE JKUBOTHBIX. CIOCOOBI OILTOAOTBOPEHUS: HapyKHOE, BHYTPCHHEC.
ITapTeHoreHes.

WnnuBniyanpHOE pasBUTHE OpraHn3MoB (oHTOreHes). Cragun sMOpHOreHe3a KMBOTHBIX (Ha MpHUMepe
msrymiky). dpobaenue. Tunbl apoGieans. OcoOeHHOCTH APOGICHHS MICKOIUTAIOUINX. 3apO/IbIIICBEIC
JHUCTKH (TacTpyssinus). 3akiazka OpraHoB M TKaHCH W3 3apoBIILEBBIX JIHCTKOB. B3aumHoe BIusHUE
qacTell pa3BHBAIOICrocs 3apojbllia (3MOpHOHANbHAd MHIYKIMA). 3akiajka IUIaHa CTPOCHHS
XHBOTHOTO KaK pe3yIbTaT HEpapXHUEeCKUX B3aUMOJICHCTBHH TeHOB. BimsHHe Ha >MOpHOHAIBHOE
Pa3BHUTHE Pa3IUIHBIX (PaKTOPOB OKPYKAIOILCH Cperbl.

Poct u pasButue xuBoTHBIX. [locTomMOproHanbHEIl nepuoa. [lpsaMoe u HenmpsimMoe pasButre. PasBuTtne
¢ MeTaMop(]o30M y OCCIIO3BOHOUHBIX M ITO3BOHOYHBIX XHBOTHBIX. bHoJOrHYIeckoe 3HatMeHNE IPSIMOT0O
U HENpsMOIO Ppa3BUTHS, HUX paclpocTpaHCHHWE B Npupojae. THUIBI pocTa XHBOTHBIX. (DaKTOpBI
PETyISIMU POCTa JKUBOTHBIX U HenoBeka. CTajuu MOCTAMOPHOHAILHOIO Pa3sBUTHA y KHBOTHBIX H
yenoBeka. [leprosbl OHTOreHe3a HeaoBeKa.

PasmuOXeHUe U pazBuTHe pacteHuil. ['ameroduT u ciopodur. Meiios B JKU3HEHHOM UK paCTeHU.
Ob6pazoBanue crnop B mpolecce Meioza. ['amerorenes y pacteHuil. OIUIOZOTBOPEHUE U Pa3sBUTHE
pacTUTEIBHBIX OpPraHU3MOB. [[BOiHOE OILTIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pasBUTHE ceMeHH. MeXaHNU3MBl PErYIAIIMH OHTOTCHE3a Y PACTCHHH M YKUBOTHBIX
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I/ICTOPI/IH CTaHOBJICHUA W pa3BUTUA TCHCTUKH KaK HayKH. OCHOBHBIC TCHETHYCCKHEC IIOHATHA H
CUMBOJIBIL. [ oMoOJTOruIHEIC XpOMOCOMEI, aJUICJIBbHBIC 'CHLBI, AJIbTCPHATHBHLBIC IIPU3HAKH, Z[OMHHaHTHBIﬁ
u peuecanHHﬁ MIpHU3HaK, rOMO3UI0Ta, IeTePoO3UroTa, IUCTad JINHHUA, FI/I6pI/IZ[I)I, T'CHOTHII, q)eHOTI/IH.
OCHOBHEIC METOAbI ICHCTHUKHU ! FH6pHZ[0HOFH‘IeCKHﬁ, HHTOHOFH‘IGCKHﬁ, MOJ'IGKy.TIHpHO-FeHeTH‘IeCKHﬁ
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MounorubpunHoe ckpentuBanue. [lepBrrii 3akoH MeHens — 3aK0H eIMHOOOpazus THOPHUIOB TEPBOTO
nokoneHus. [lpaBuio nomuHUpoBaHus. Bropoil 3akoH MeHzaens — 3akoH paciieIUIeHHs MPU3HAKOB.
HuTonorndeckne 0cHOBBI MOHOTHOPHTHOTO CKpeIIUBaHus. [ MoTe3a HUCTOTH raMer.
AHammupyromiee ckpenmBaHue. lIpoMexxyTodHBI XapakTep HacleqoBaHHA. PacieruieHue
MTPU3HAKOB MTPH HETTOTHOM JIOMUHUPOBAHUH.

Jurnbpuanoe ckpemuBaHue. Tpetwil 3akoH MeHaend — 3aKoH HE3aBUCHUMOTO HacCIeIOBaHUA
mpu3HakoB. L{uTonorndeckre ocHOBBI AUTHOPUTHOTO CKPEIIMBaHMA.

CreruieHHOe HacieqoBaHHe Tpu3HakoB. PaGoTel T. Moprana. CremneHHoe HacieJoBaHHE T'€HOB,
HapylIeHUe CIeIUICHNI MeX Ty TeHaMI. XpOMOCOMHasl TeOpHs HacaeICTBEHHOCTH.

I'enernka moma. XpoMOCOMHBII MeXaHW3M OTpefleleHnd 1oda. AYyTOCOMBI U TIOJOBBIE XPOMOCOMBI.
l'omorameTHBIII ¥ reTeporaMeTHBIE Ton. ['eHeTHdeckas CTPYKTypa TIONOBBIX XPOMOCOM.
HacnenoBaHue npu3HaKkoB, CIEIISHHBIX C TIOJIOM.

I'eHoTHIT Kak LemocTHas cucTeMa. IlneoTponua — MHOXKECTBEHHOE AccTBIE TeHa. MHOXKECTBEHHBIM
atenusM. BzaumornelicTBre HeauneabHbIX reHoB. KoMmieMeHnTapHocTh. Onucras. [loaumepus

3.4

BraumoszeiictBue reHoTHIa W cpensl npH  ¢GopMHpoBaHHM (peHOTHNA. VI3MEHUMBOCTH NPH3HAKOB.
KauecTBeHHBIE W KOJIMYECTBCHHBIC MpPH3HAKM. BHIBI W3MEGHUMBOCTH: HCHACJICACTBEHHAs H
HacJIC/ICTBCHHAS.

MoaudukannoHHas U3MEHIUBOCTh. Ponb cpenbl B hopMHpOBaHHN MOANUGHKALMOHHON H3MEHUYHUBOCTH.
Hopma peaknuy mpmzHaka. BapwaiwioHHBIN pa7 v BapualoHHas kpuBas (B. Moranmmcen). CpoticTBa
MOAU(UKAIMOHHONW H3MEHUYHBOCTH.




I'eHoTHMIIMUeCcKass WM3MEHUMBOCTH. CBOHMCTBA TEHOTHUIMMYECKON H3MEHUMBOCTH. BHIBI TEHOTHITHUCCKOMN
M3MEHYHBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KomGuHaTHBHAS M3MEHIMBOCTE. Meio3 M TOMOBOM MpoIiecc — OCHOBA KOMOWHATHBHOM M3MEHYMBOCTH.
Ponp koMOMHATHBHOI M3MEHIHBOCTH B CO3/IaHUY TEHETHHECKOTO pa3HOOOpa3Hs B MpejienaX OJHOTO BH/IA.
MyTalmoHHass M3MEHYMBOCTh. BHIBI MyTalWlii: TeHHBIE, XPOMOCOMHEIC, TeHOMHBIe. CIOHTaHHBIE H
MHIYIIUPOBaHHBIE MyTalnuu. SaepHble W IHTOIUTIa3MaTHdeckre MyTaimn. CoMaThdecKne U TIOJIOBBIC
MyTanun. [IpriHB BORHUKHOBEHNS MyTariuil. MyTareHbl ¥ MX BIMSHHC Ha OPraHU3MBL. 3aKOHOMEPHOCTH
MYTallMOHHOTO TIpollecca. 3aKOH TOMOJIOTMHMECKHUX PAAOB B Hacue[AcTBeHHON wm3MeHuwmBocTH (H.H.
Bapuiio). BHesmepHast H”3MeHINBOCTD U HaclleICTBEHHOCTh

3.5

KapI/IOTI/IH JCIOBCKaA. MG)KZ[YHEIPOZ[HEIH nmporpaMmMa HCCJICJOBaHUA TICHOMa YCIOBCKaA. MGTOZ[I)I
HU3YUCHHUA I'CHCTHUKH YCJIOBCKaA: FeHeaHOFH‘IeCKI/Iﬁ, 6HH3H€IIOBI)Iﬁ, HHTOFGHGTH‘IGCKHﬁ, MMOMYJIALUOHHO-
CTaTHCTH‘IeCKHﬁ, MOJ'IGKy.TIHpHO-FeHeTI/I‘IeCKHﬁ. COBpeMeHHOG OIIpe/ICJICHNC T'CHOTHIIA:
MMOJTHOI'CHOMHOC CCKBCHHUPOBAHUC, TCHOTHIIMPOBAHHWEC, B TOM YHCIC C IIOMOIIBIO HHP-aHaHI/Ba.
HaCJ’IeZ[CTBeHHI)Ie 3aboJeBaHUs 4eiaoBeka. I eHHBIE U XpOMOCOMHBIC GolresHn 4eioBeka. boiesHU ¢
HaCHeZ[CTBeHHOfI IpeapaclioIOXKCHHOCTBIO. 3HavueHHe Me[[HIIHHCKOfI FCHCTUKKU B IPCIOTBpAIllCHUN KN
TIeYeHUU FreHeTHIEeCKUX 3a00aeBaHui YetoBeka. CTBOIOBEIC KICTKU

3.6

JoMecTHKalyA U ceseKIus. 3apoxaAeHUe celIeKIUK U JoMecThKanuy. YdeHre H.M. BaBuiosa o neHTpax
MTPOMCXOXKICHNS U MHOTOO0pasmsl KyIbTypHBIX pacTeHHil. Pojib celekum B co3IaHiN COPTOB pacTeHUA
1 1moposi ¥WBOTHBIX. CopT, Mopoja, IMTaMM. 3aKOH TOMOJOTMHMECKHX PSAOB B HAacleACTBEHHOM
mmeranBocTd H.W. BaBmioBa, ero 3sHadeHue A8 ceJleKITMOHHOMN paboThI.

MeTtonpl ceneKMOHHON paboThl. MIckyccTBeHHBIH OTOOp: MacCcOBHIM W WHAWBUAYAIBHEIN. DTaIThl
KOMOWHAIMOHHOMN cenekiuu. McmpiTaHHe MpOW3BOAWTENeH O MOTOMCTBY. OTOOp IO TEHOTHITY ¢
MTOMOTIIBIO OI[eHKH (heHOTHUIIa TOTOMCTBA M OTOOp TI0 TEHOTHITY ¢ MoMoInbio anamm3a JJHK.
HckyccTBeHHBI MyTareHe3 KaK METOd CelIeKIIMOHHOW paboThl. PagmannoHHBIE W XUMHHECKHMA
MyTareHe3 Kak MCTOYHUK MYTaIlil y KyJbTypHBIX (opM opraHuzMoB. Mcmonb3oBaHre TeHOMHOTO
penakTHPOBaHUA W MeToJIoB perkoMOMHaHTHBIX [IHK ams momydeHHMs MCXOTHOTO MaTepuaia JJid
ceJIEKLIHH.

[Nomyduenne momumuionaoB. BHyTpuBumoBas ruOpwmzaiwsa. biamzKopoacTBeHHOE CKpellUBaHUe, VI
vHOpyWHT. HeponcTBeHHOE ckpeluBanye, Win ayTOpuauHT. ['eTeposuc 1 ero nprauHbl. Mcnoms3oBaHie
rerepozuca B cenekimu. OtnanéHHas rubpuamzaims. [Ipeononerre Gectionuss MeXBHUIOBBIX THOPHIOB.
JocTikeHus ceeKIUK paCTCHUN U 3KUBOTHBIX

3.7

OOBEKTHI, UCMOIb3YEMBbIC B GHOTEXHOIOTHH, — KICTOYHBIC M TKaHEBBIC KYJIBTYPhI, MUKPOOPTaHU3MBI,
UX XapakTepHcTHKa. TpaguuuoHHas OHOTEXHOJOTHA: XJeOomedeHHe, MOMyHdeHHE KHCIOMOIOYHBIX
NPOIYKTOB, BUHO/ACIHE. MukpoOHomornueckuil cuute3. OGbeKTEl MUKPOOHOIOTHIECCKUX TEXHOIOTHH.
[pon3BoacTBO Genka, aMUHOKUCIOT M BUTAMHHOB. VICKYCCTBEHHOE OILIOJIOTBOPEHHE. PeKOHCTPYKIHS
ARIEKICTOK U KJIOHUPOBaHUE XUBOTHBIX. METO/ TpaHCILIaHTALUH SI/ICp KICTOK.

XpoMocoMHasT M TeHHad WHXKCHepHus. VMCKycCTBEHHBI CHHTE3 TIe€Ha M KOHCTPYHPOBaHHUE
pexkomOuHaHTHEIX JIHK. J[locTikeHWs W mepcmeKTUBBI XPOMOCOMHON W TeHHOH WHXEeHEepPHH.
MenunuHckue 6uorexHoiaoruu. Menoiap3oBaHHE CTBOIOBBIX KICTOK

Cucrema u MHOF006pa3I/Ie OpraHrvcCKoro Mrpa

4.1

broagoruieckoe pa3H006pa3He OpraHu3MoB. COBpeMeHHaH CHUCTCMa OPraHNUvICCKOIro MHrpa. HpI/IHIII/IHI)I
K.TIaCCI/I(bI/IKaIII/II/I OpPraHU3MoOB. OCHOBHBIC CHCTEMAaTHICCKHE TpyIIbI OpraHru3MOB.

OcobeHHOCTH CTPOCHUA U KU3HCACATCIBHOCTH OJHOKJICTOYHBIX OpPraHu3MOB. BaKTepI/II/I, apxeu,
OJJHOKJICTOYHBIC FpI/I6I)I, O/THOKJICTOYHBIC BOJOPOCIIH, APYTHUC IIPOTUCTHI. Konxonuanbabie OpraHU3MEI.
I[BI/DKGHI/IG OJHOKJICTOYHBLIX OPraHU3MOB: aMé6OI/IZ[HOG, JKTYTHUKOBOC, PpPCECHUYIHOC. 3aHII/ITa y
OJHOKJICTOYHBIX OPraHU3MOB. Pa3£[pa)KI/IMOCTI) Y OAHOKJICTOYHBIX OpraHru3MOB. Taxkcucel

4.2

MHorokmnerouHble pacTeHus. B3auMocBs3b HacTe!l MHOTOKJICTOMHOTO OpraHu3Ma. TKaHU, OpTaHbl U
CHCTCMBI OPTaHOB MHOTOKJIETOUHOrO opraHuszma. OpraHu3M Kak elrHOoe Lenoe. TkaHH pacTeHH.
THuIBI pacTUTENIBbHBIX TKAHEH: oOpa3oBaTesbHas, IOKPOBHAS, MPOBO/AILIAs, OCHOBHASA, MEXaHHUICCKAsL.
OcobeHHOCTH CTpoeHUs, (PYHKIIMI M pacnoNoXKeHHUs TKaHEeH B opraHax pacTeHHUM

4.3

BereratuBHbICe M TeHepaTWBHBIE OpraHbl pacTeHHil. (DyHKIIMM OpraHOB M cHcTeM opraHoB. Kapkac
pacTeHHil. J[BIDKeHHMe MHOTOKISTOYHBIX pacTeHH: TpONM3MBI W HacTHH. [loriorieHve BoJHI,
YTIEKUCIIOTO Ta3a 1 MIHEepaIbHBIX BelllecTB pacTeHusAMHE. Jprxanve pactenuil. Juddysus razos gepes
MOBEPXHOCTh KIETKU. [paHCIOpPTHBIC CHCTEMBI pacTeHMil. BrpineneHwe y pacTeHHil. 3amura y
MHOTOKJICTOUHBIX pacTeHuil. KyTukyna. CpeacTBa maccMBHOM M XUMUYECcKOM 3allUThl. DUTOHIUABL

PaznpaxkuMocTh M perynanus y opraHm3MoB. PazipakMMocTh W peryisiiii Y MHOTOKJIETOYHBIX




paCTeHHﬁ. PocToBEIe BCIICCTBA K MX 3HAUYCHHUC

4.5

MHorokneTouHbIe KUBOTHBIC. B3auMOCBS3b HacTell MHOTOKJICTOUHOTO OpraHu3Ma. TKaHH, OpraHbl U
CHCTEMBI OPraHOB MHOTOKJIETOYHOI0 opraHu3Ma. OpraHusM Kak eauHoe nenoe. ['omeoctas. Tkanu
XHUBOTHBIX M 4eloBeKa. THIBI JKUBOTHBIX TKaHEH: 3MHTeTHaTbHAs, COCJAMHUTEIbHAS, MbIILCTHAs,
HepBHas. OCOOEHHOCTH CTpOeHHA, (PYHKIMI M pPacloNOXKEHHUS TKaHe B OpraHax >KHBOTHBIX H
qeI0BeKa

4.6

OpraHbl W CHCTEMBI OpraHOB JKUBOTHBIX. (DYHKIMHM OpPraHOB W cHcTeM opraHoB. Omnopa Tena
oprann3moB. CKelIeThl OJHOKJICTOYHBIX W MHOTOKJICTOUHBIX XHBOTHBIX. HapyKHBI M BHYTpEHHHI
ckesieT. CTpOCHHE U THIIBI COSIMHEHUS KOCTEH.

JIBIKeHHE MHOTOKJICTOYHBIX JKUBOTHBIX. lluTanue kvBOTHBIX. [InTaHHEe MO3BOHOYHBIX >KHBOTHBIX.
Heixanue xuBoTHBIX. KoxHoe apixanue. JKaGepHoe u JIErovHOE JIbIXaHHE.

JpIxaHue MO3BOHOYHBIX XHBOTHBIX. DBOJIOLHOHHOE YCIOKHEHHE CTPOCHHA JIETKHX IO3BOHOYHBIX
XKHUBOTHBIX. JlpIxaTenbHas cucTeMa 4YelqoBeka. MexaHM3M BEHTHISIMH JIETKUX Yy NTHI U
MICKONUTAIOMKX. T[paHCIOPT BEIIECTB Y OpPraHU3MOB. TpaHCIIOPT BEIIECTB Y JKUBOTHBIX.
KpoBeHocHast cuctema u e¢ opranel. KpoBeHocHas cucTeMa ITO3BOHOYHBIX XHBOTHBIX. Kpyru
KpOBOOOpaIlleH!A. DBOMIOIIMOHHBIC YCIOXHECHUS CTPOCHHUS KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX
XHUBOTHBIX. Brijlenenue y opranusmoB. Breiienenue y :xuBoTHBIX. CoKpaTHTEIbHBIE BaKyoad. Opransl
BhiZesieHUS. CBsi3b IOJOCTH Tejla ¢ KPOBCHOCHOH M BBUICIMTENIBHOM cucTeMaMmu. BrineneHue y
MO3BOHOYHBIX JKUBOTHBIX. 3alllUTA Y MHOTOKIICTOYHBIX KUBOTHBIX. [IOKPOBEI 1 X TPOU3BOIHEIC.
PazapaxkuMocTh W peryisnus y OpraHH3MOB. Pa3ipaXMMOCTh Y OJHOKICTOYHBIX OpPTaHH3MOB.
Takcuchl. PazapaxuMocTh U peryasiys y MHOTOKJICTOYHBIX pacTeHHH. PocToBBe BellecTBa W HX
3HAUCHUE.

HepBhas cructema u peduiekTopHas peryiiius y MHOTOKIETOIHBIX XXUBOTHHIX. HepBHas cuctema u e
OT/ICTIBL. DBOMIOIIMOHHOE YCIOXKHCHHE CTPOSHHUA HEPBHON CHCTEMBI Y >KUBOTHBIX.

Pazpabotka anroputmoB u mporpamMm s 3¢¢(eKkTHBHON (PYHKIMOHAILHOM aHHOTAllMM T€HOMOB,
TPaHCKPHUIITOMOB, IPOTCOMOB, METa00JIOMOB MHUKPOOPT'aHU3MOB, PACTCHHUH, )KHBOTHBIX M YeJIOBEKa

OpFaHI/I3M HCJIOBCKA U €TI0 3I0POBLE

5.1

OpraHbl ¥ CUCTEMBI OPraHoB HenoBeKa. OTIenbl TOJIOBHOTO MO3Ta II03BOHOYHBIX KUBOTHEIX. Pedieke
u pediaekTopHas ayra. besycioBHble U yciaoBHBIC pedaekchl. ['yMmMopanbHas perymsauus u
SH/IOKpUHHAA CHCTEMa XHBOTHBIX H HeloBeka. JKele3bl SHIOKPHUHHOM CHCTEMBI M HUX TOPMOHBI.
HeitictBue ropMoHOB. BzanMocBsS3b HEPBHOW M IHIOKpPHHHON cucteM. | mmoTtamamo-rumnoduzapHas
cucrema. Peduieke u pediaekropHas ayra. be3ycaoBHBIC U YCIOBHBIC pedIeKChl
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3amuTa opraHmsMa oT OosesHell. MMMyHHas cucTema wenoBeka. KieToWHBIE M TyMOpaTbHBIH
MMMYHUTET. BpoxnéHHb, TproOpeTéHHBIN crenududecknii UMMyHHUTET. TeopHs KIOHAIBHO-
cenektuBHOTO wMMyHHTeTa ([L.Opmmx, ®.M.bepuer, C.ToneraBa). BocnamuTenbHbIE OTBETHI
oprann3moB. Posib BpoxkIEHHOT0 HMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00J1¢BaHHUH

53

KpoBeHocHast cuctema u e¢ opraHel. Cepnue, KpOBEHOCHBIC cOCYyAHl M KpoBb. Kpyru
KpoBooOpaiieHua. Pabora cepania u e€ perymauus

5.4

I[I)IX&HI/IG JCJIOBCKaA. I[I/I(b(by3l/lﬂ ras3oB 4Hepe3 MOBCPXHOCTh KJICTKH. I[I)IX&TGHI)H&H CHCTCMa YCJIOBCKaA.
I[I)IX&TGHI)H&H IMOBCPXHOCTh. Perynsnnxm JbIXaHMA. I[I)IX&TGHI)HI)IG 00BEMBI

5.5

HI/IHIeBapI/ITeHI)HaH CHUCTEMa UYCIIOBCKA. OTZ[GJ'II)I MUIIIEBapUTCJIBHOI'O TpaKTa. HI/IHIeBapI/ITeHI)HI)Ie
JKCJIC3hI. BHYTpI/IHOJ'IOCTHOG 1 BHYTPHKJICTOYHOC TTUIIICBApPCHUC

5.6

IlokpoBel W uxX mpousBongHbie. Opradwel BbiAeneHus. llouku. CtpoeHMe M (PYHKIMOHHPOBaHHE
Heppona. DuiapTpanus, ceKpeluuss W oOpaTHOE BcachIBaHHE KaK MEXaHW3MBI paboThl OpPraHoB
BhIIeseHHs. O6pa3oBaHie MOYH Y HETOBEKA

5.7

I[BI/DKGHI/IG yeJ0BeKa: MbIIedHad cucrema. CKelIeTHBIC MBIIIIBI U HX pa60Ta. CTpOGHI/Ie 1 THIIBI
COCIVMHCHHUA KOCTeH

Teopus sBonronny. Pazputue xu3HM Ha 3emie

6.1

OpomounonHas Teopus Y. JapeuHa. [Ipennockinky BOZHUKHOBEHUA AapBUHK3MA. JKU3Hb U HaydHas
nesarenbHocTh Y. JlapBuHa.

Hpwxyume cuiabl SBoonuu BuaoB mo Y. JlapBuHy (BBICOKas HHTCHCHBHOCTH Pa3sMHOXKCHHS
OpPraHU3MOB, HacJe/CTBEHHasd M3MEHUHBOCTh, OOppba 3a CYIIECTBOBAaHUE, CCTCCTBCHHBIH U
HCKYCCTBEHHEI 0TOOD).

Odopmierne cuHTeTHHeckod Teopum sBoirormn  (CT3). HeidfrpamsHas Teopus 3BOOIWU.
CoBpeMeHHasi DBOJIIOLIMOHHAs Ouojorug. 3HadeHHE DBOJIOLUMOHHOHM Teopud B (OpPMHUPOBAHHHU




eCTeCTBeHHO-Hay‘IHOﬁ KapTUHBI MUpa

6.2

[omynsauusa kak sieMeHTapHasl elIUHHIA 3BOMIOLHH. COBpeMEHHBIC METO/BI OLICHKH TeHETHUECKOIro
pasHooOpazus W CTPYKTYypHl momyaauuil. V3mMeHeHue reHooHIa MOMYSAIMH Kak 3JIeMEHTapHOE
SBOIIOIIMOHHOE SIBIICHNE. 3aKOH reHeThdeckoro papHoBecus Jx. Xapau, B. Baitabepra.
DneMeHTapHbIC (PaKkTOpBl (ABMKYIIME CHIIBI) 3BOMIOLMH. MyTaunoHHBIH npoiiecc. KoMOnHaTHBRHAS
U3MEHYHBOCTh. [pelip reHoB — ciydailHble HEHallpaBiICHHBIC K3MEHEHHSA 4YacTOT a/lieieid B
nonyasuax. ddekT ocHoBaTens. Murpanuu.  Mzomdanps  momynasuui: - reorpadgudeckas
(mpocTpaHcTBeHHas), GroaormHeckas (penpoayKTUBHAS).

EcrectBeHHBIT 0TOOp — HampaBmaolmMi ¢aktop sBomouun. DopMBI SCTECTBEHHOro oTOOpa:
TIBIDKYIIHM, CTa0IIM3NPYOIIN, pa3peiBatonnil (Au3pyntuBHEIA). [logoBoit oT6op.
[IpucnocoGiieHHOCTh ~ OpraHM3MOB  KaK  pe3yJbTaT  MHKPOIBOIIOLMH.  Bo3HHKHOBeHHE

MPUCTIOCOOICHUI y OpraHu3MoB. ApoMopdo3sl B HaHoaganTanui. [IpuMepsl mpucTocoOneHu y
opran3MoB. OTHOCHUTEIBHOCTD MPUCITOCOOICHHOCTH OPraHu3MOB.

Bun, ero xpurepun u ctpykrypa. BumooGpazoBaHue Kak pe3ynbTaT MHUKpOSBOIIOIMHU. M3omsamms —
KIoueBoil  (akTop BHAOOOpasoBaHuA. [lyTH W cmocoGBl BHIOOOpa30BaHHA: aJLIONATPUUSCKOE
(reorpaduteckoe), cUMIaTpudeckoe  (DKOJIOTHHYECKOe), «MTHOBEHHOe»  (TTOMUILIOWIN3AINA,
rubpuanzanus). JIuTenbHOCTh 3BOTIOIIMOHHBIX IIPOIECCOB.

MexaHu3MBI HOPMUPOBAHIS OHOIOTUHECKOTO pa3HOOOpasusl.

Poxp sBomormonHOl OMoorny B pa3paboTKe HaydHBIX METOJIOB COXpaHEeHUs OHopasHooOpasws.
MHEKpO3BOITIOIHS M KOBBOJIIOIHSA TTapa3uTOB M UX X035¢B. MeXaHN3MBI (pOpMUPOBaHUS YCTOUIHBOCTH
K aHTUOMOTHKAM M CITOCOOBI OOpBOBI ¢ Heil

6.3

Metonsl  u3ydeHHs MakpodBoirouMu. [lameoHTonormdeckre METOABI H3YHUCHHSA  DBOJIIOLIUH.
[epexoansie GopMbI K GUIOTCHETHUECKUE PSIIBI OPTaHH3MOB.

Broreorpaguueckue Meroabl u3yueHHA HBoonMH. CpaBHeHue (Guopbl u ¢ayHBl MaTCpUKOB H
ocTpoBoB. buoreorpaguieckue obaactu 3eMiau. BUIbI-9HIEMUKH U PEIUKTHI.

OMOpuHoJorHieckHe H  CPaBHUTEIBHO-MOP(OIOrHMYECKHE  METOABl  W3YHYCHHSA  DBOJIIOLIUH.
'eHeTHdeckie MeEXaHU3MBI DBOJIOLMK OHTOTCHE3a M IOSBJICHHUS 3BOJIOLMOHHBIX HOBIIECTB.
l'omonoruvHbie M aHaIOTMMHBIC OpraHbl. PynuMeHTapHBIC OpraHbl M aTaBU3MBL. MoJeKyJspHO-
TeHeTHYCCKHE, OMOXMMHUUYCCKHE M MaTeMaTHYeCKHe METO/Abl M3yHeHHUS dBOIONMH. ['omMoornvHble
reHbl. COBpeMEHHBIC METO/IBI IOCTPOCHHS (PUIOTEHETHIECKUX JICPCBLEB.

XpOMOCOMHBIEC MyTaIlU H DBOJIIOIIUS TCHOMOB.

Obuue 3aKkOHOMEpHOCTH (TpaBuiia) 3BomourK. HeoOpaTHMOCTh 3BOMIONMU. AJIaTHBHAS pajHallusl.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLIUH

6.4

Hayunpie rumoTessl MpOMCXOXIEHHUS XKU3HM Ha 3emiie. AOunoreHes u maHcnepmus. JloHaydHBIC
Npe/ICTaBACHUS O 3apOKICHHH >KM3HH (KpealnoHu3M). [HIoTe3a MOCTOSHHOTO caMoO3apo/CHHSA
KM3HU U e ompoBepskeHue onbiTaMu @. Penm, JI. Crmamnanuanu, JI. Ilactepa. IlpoucxoxacHue
XHU3HH U acTPOOHOIOTHA.

OcHoBHBIC DdTambl HeopraHudeckoil sBomonuu. [lnanerapHas (reomorutdeckas) SBOJIOLMAL
Xumuueckas 3BOMONNA. AGHOTCHHBIH CHHTE3 OPraHUUCCKUX BelllecTB U3 Heopranuieckux. Onwit C.
Mwinepa u I'. Opu. O6pazoBanme monuMepoB n3 MoHOMepoB. KoamepBatHas rumotesa A.U.
OmnapvHa, THIIOTe3a TepBUYHOTO OyahoHa J[k. XomaeitHa, reHerwdeckas rumotesa . Mémnepa.
PuGozmmer (T. Yex) um rtumotesa «wmpa PHK» VY. T'mnbGepra. @®opmupoBanme MemOpaH W
BO3HHKHOBCHHE IIPOTOKJICTKH.

Ucropusa 3eman u metoasl e¢ m3ydeHusA. Mckomaemele opraHudeckue ocTaTkd. ['eoxpoHomorus u eé
MeToabl. OTHOCHTENbHasg M aOCOMIOTHas reoxpoHosyorus. ['eoxpoHomoruueckas ILIKaia: 30HBI, 3pBI,
MICPHOIBI, SIIOXH.

HauanpHeie aTansl opranutdeckoil sBomonuu. [losiBieHNEe W DBOMIONMSA MEPBBIX KICTOK. JBOIIOLUS
Metabonu3ma. Bo3HUKHOBeHHE NepBBIX 3KocucTeM. COBpeMEHHBIC MHKpPOOHBIC OHOIIEHKH Kak
aHaJIOT MEPBbIX Ha 3emie coobiiecTB. CTpoMaToauThl. [IpoKapHOTEl H DYKapHOTHI.

[Ipoucxoxnenue  dykapuoT  (cUMOUOreHe3).  ODBOJIOLMOHHOE  NPOUCXOK/ICHUE  BHPYCOB.
[IpoucxoxneHre MHOTOKIETOUHBIX OpraHN3MOB. BO3HNKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJICTOYHBIX
OpPTaHU3MOB.

OCHOBHBIC 3Tamnbl DBOJIONMM BHICIIMX pacTeHuil. OcHoBHBIE apomopdosbl pacTeHuil. Brixon
pacTeHuil Ha cymy. [losiBlIeHHE CIOPOBBIX PACTCHUI M 3aBOCBaHUEC UMM CyIId. CeMCHHBIE PACTCHUSL.
[IpouncxoxneHue IBETKOBBIX PACTCHHH.

OCHOBHBIC BTambl 3BOJIOLMH >XHBOTHOro Mupa. OcHOBHBIC apoMopdo3bl KMBOTHBEIX. Bennckas
tayna. KemOpuilckuil B3pHIB — MOSABICHHE COBPEMCHHBIX THIOB. [lepBbie XOpJOBbIC HBOTHBIC.




JKuzHE B Boje. DBomrorms mo3BoHOUHBIX. [Iponcxoxnenne ampubuit u pentwmii. [Iponcxoxnenue
MIeKoNUTAlOmKUX M nrTull. [lpuHnun kiarodeBoro apomopdoza. OcBoeHHE OCCIIO3BOHOUHBIMH H
MO3BOHOYHBIMH KHBOTHBIMU CYIIIH.

PazBuTHe )xM3HU Ha 3emiie o dpaM U MEepUosiaM: apXeil, MpoTepo30i, naneo3oi, Me3030M, KallHO30il.
Obu1as xapaKTepHCTHKa KIMMaTa U reolorndecKkux mnpoueccoB. [losBaeHre 1 pacBeT XapaKTEePHBIX
OpPTraHU3MOB. YTJIcoOpa30oBaHUE: €ro YCIOBHUS U BIMSHHUE Ha a30BHI COCTaB aTMOC(EpHI.

MaccoBble BHIMUpPaHUS — DKOJOTHYECKHE KPHU3UCH Mpomuioro. IIpHduHBI M CIEACTBUS MacCOBBIX
BbIMEpaHuil. COBpeMEeHHBIM DKOJIOTHHYECKUI KPHU3HC, €T0 0COOSHHOCTH

6.5

Paznensr w 3azaum aHTpomosnoruu. Metoael aHTporongoruu. CTaHOBICHHE Mpe/CTaBICHU o
NPOUCXOXKICHUH HeToBeKa. COBpeMEHHBIC HayTHBIC TCOPHH.

CxoAcTBO HelOBeKa C JKUBOTHHIMU. CHCTeMaTHUecKoe IIOJOXKEHHE HenoBeka. CBHIETENBCTBA
CXOICTBA 4eJIOBEKAa C IKMBOTHBIMH: CpPaBHHTCILHO-MOP(OIOTHYIEcKHe, SMOPHOIOTHUECKHUE,
¢$u3n0I0ro-6NOXUMHUIECKUE, NToBeAcHIeckHe. OTaNYKs YeI0BeKa OT KUBOTHBIX. [IpaMoxoxkneHue u
KOMILJICKC CBAI3aHHBIX ¢ HUM MPH3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJILHON CHCTEMBI.
Hpwxyume cuiabl ((pakTopel) aHTpomoreHesa: OHOJIOTHHECKHE, couuanbHble. COOTHOLICHHE
OHOJOTHUCCKUX M COLIUAIBHBIX (PAaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIC CTa/IMH aHTPOIIOreHe3a. ABCTPATONHUTEKH — JBYHOI'HE MpEaKH roaeh. YenoBek yMmemblil,
NepBHIC M3TOTOBJICHUA Opynuil Tpyaa. YenoBek npsAMoXonsuIni U NEPBHI BEIXOM JTIO/ICH 3a Mpesiesibl
A¢puku. YemoBek reitnensbeprckuil — oOILIMH NPEIOK HEAHISPTaJIBLCKOTo HeIOBEKa U UeIOBEeKa
pasymHoro. YemoBek HeaHAEpTaNbcKUH KaK BHJ JIIOZCH XOJIOJHOro KiauMaTa. YemoBeK pa3yMHBIM
COBPEMEHHOTI'0O THIA, ICHUCOBCKHUII HeIOBEK, OCBOCHUE KOHTHHCHTOR 3a NpejieaaMi AQpuKy.
DBOIOLIUS COBPEMEHHOTO HegoBeka. EcTecTBeHHBINM 0TOOp B MOMyIALMAX HeaoBeKa. MyTallHOHHBIH
nporecc ¥ noauMopdusM. IlonynsaunoHHbIC BOTHEL, Apeiid reHoB, MUrpanus 1 «3¢p(HeKT 0cHOBATEI
B TIOMYJIAIIMSAX COBPEMEHHOI'O HEI0BEKa.

Yenosedeckue pachl. Ilonstue o pace. bonbiime pachl: eBpomnconaHas (eBpasuiickas), aBcTpaio-
HEeTPOU/IHAs (9KBaTOpHAIbHAS), MOHIOJIOMIHAS (a3HaTCKo-aMepHKaHcKas). BpeMs u myTH paccesieHus
qeJoBeKa M0 IulaHeTe. ENMHCTBO HenoBedecKux pac. HaydHas HecOcTOATEIBHOCTH pacu3Ma.
[IprcnocoGieHHOCTH HeloBeKa K pa3HBIM YCIOBUAM OKpyXaroleil cpensl. Bausnue reorpaduteckoit
cpenbl U apeiida reHoB Ha MOP¢OIOTHIO U (PU3HOJIOTHIO YeTI0BEKa

OKOCUCTEMBI 1 IPUCYIINC UM 3aKOHOMCPHOCTH

7.1

Paznensr u 3agauu skosiorun. CBA3k SKOJIOTHU € APYTUMU HayKaMH.

Metonet  skosmoruu. IloneBele HaOmoneHHA. DKCICPUMEHTBI B OKOJOTHH: IPHPOAHBIC H
nabopatopHbie. MojienupoBaHHe B SKOIOTHH. MOHHTOPHHT OKpyXalollel cpenbl: JIOKaJIbHBIH,
pPerHOHAIBHBINA U TI00aIbHBIH

7.2

Dkosnorudeckrue (pakTopel M 3aKOHOMEPHOCTH UX jaedcTBua. Kimaccudukamus >SKOTOTHYECKUX
takTOpoB: abMOTHHUECKHE, OWOTHYEeCKHE, aHTpomoreHHeie. OOIIME 3aKOHOMEPHOCTH ICHCTBHUS
skonorudecknx akropos. IlpaBuino munmmyma (K. IInpenrems, FO. JluGux). TomepaHTHOCTB.
OBpUOUOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Abuotudeckue pakTopel. CBeT Kak 3Koorndeckuii gpaxrop. JelicTBHe pa3HbIX yHaCTKOB COTHETHOTO
CIIEKTpa Ha OPraHW3MBl. DKOJOTHYECKUE TPYNIBI PAacTeHUIl W >KUBOTHBIX MO OTHOIICHHIO K CBETY.
CurnanbHas poib cBeTa. DOTONCPHOIH3M.

Temmepatrypa Kak oKosorudeckuii  ¢aktop. [elicTBue TemmepaTypsl Ha  OpPraHH3MBI.
[olikunoTepMHBIE ¥ TOMOMOTEPMHBIC OPTaHU3MBI. DBPUTEPMHBIC U CTCHOTCPMHBIC OPTaHU3MBEI.
BraxsocTs Kak skomormdeckuil ¢aktop. IlpucrnocoGieHns pacTeHHH K IOICPKaHUIO BOIHOIO
Oananca. Krnaccudukanus pacTeHMI 10 OTHOIIGHHIO K Boje. IlpucrocoGiieHHs >KUBOTHBIX K
HW3MECHCHHIO BOJTHOTO PEeKHMA.

Cpenpl oOUTaHKS OpPraHU3MOB: BOIHAA, HA3¢MHO-BO3YIIHAS, TOYBCHHAS, TTyOHMHHAS MO/NOYBEHHAS,
BHYTpHUOpraHusMeHHas. (DH3UKO-XUMHYCCKHE OCOOCHHOCTH  Cpeldl  OOWTaHHMsS  OpPraHH3MOB.
[IpucnocoGiieHNs opraHU3MOB K KH3HU B pa3HBIX Cpeax.

Bruonoruueckne putMel. BHemHme © BHyTpeHHHE pHUTMBL. CyTOYHBIC M TOJMYHBIC PUTMBI.
[Iprcnoco6ieHHOCTH OPraHU3MOB K CE30HHBIM H3MCHEHUSAM YCIOBHH XKH3HU.

Kuznennsie ¢opmel opranusmoB. [lonsTue o xuszHeHHO# ¢opme. JKusHeHHBIC GOPMBI pacTeHUil:
JICpeBBS, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPaBhl, OJHOJECTHUE TpaBbl. JKusHeHHBIE (POpMBI
XHBOTHBIX: THIPOOHOHTHI, T€OOHOHTEI, a3p0oOHOHTEI. OCOGCHHOCTH CTPOCHHA U 00pa3a KHU3HH.
Bruotnieckue ¢akropel. Buapl OHOTHHMECKHX B3aUMOJICHCTBHI: KOHKYPEHLMSA, XHIIHHYCCTBO,
cum6bmno3 u ero Qopmel. [lapasuTusm, koomepanus, MyTyalu3M, KOMMEHcaTU3M (KBapTUPaHTCTBO,
HaxJeOHMUecTBo). Herpoduueckwe BzamMmoneiictBus (Tommmueckue, ¢opuieckue, (abputieckue).




3HaueHHe OWOTHYECKHX B3aHMOHeﬁCTBHﬁ A CYHIECTBOBaHHA OpraHu3MoB B CpElac OoOHUTaHUA.
HpI/IHIII/IH KOHKYPCHTHOI'O NCKIKOYCHUA

7.3

DKoNOTHHecKHe XapaKTepucTuku momynanud. llomymamus kak Owonorumveckas cuctema. Ponb
HEOJTHOPOTHOCTH cpefbl, (przmtuecknx GapbepoB M 0COGEHHOCTEW OMONIOTHH BHUAOB B (pOpMUpPOBAHUH
MTPOCTPAaHCTBEHHON CTPYKTYpHl Tomyasanuii. OCHOBHBIE ITOKa3aTeNd TOIMYIAIMA: HHCICHHOCTD,
IUIOTHOCTB, BO3pacTHas W IOJ0Bas CTPYKTYpa, POkKIaeMOCTh, MPUPOCT, TEMIT pOcTa, CMEPTHOCTD,
MUTpaIus.

Dxonorudeckas cTpykTypa normyasimi. OneHka YUcIeHHOCTH HOMy Sy, [{nHaMyka MONyIsSiud 1
e€ perymanua. buoTwdeckuil ToTeHIWan NoOMyasiuu. MojaenrpoBaHWe IWHAMHUKHA OIS
Kpussie pocta uncieHHOCTH NOMynAiui. KpuBble BEDKUBaHUSA. Perynanus YMcIeHHOCTH MOYJIAIIHIL:
pois (haKTOPOB, 3aBUCAIMNX U HE 3aBUCAININX OT ILUIOTHOCTH. DKOJOTHYECKHE CTpaTerud BUIOB (r- U
K-crpaterun).

Iloratre o6 skomormdeckoil Humie Buaa. MecrtoobOutaHre. MHoOroMepHas MoJelb SKOMIOTHHIECKON
Huu [ .M. XaturHcoHa. PazMepsl akoiorudeckoil Humy. [loTeHIManbHas U peajqn3oBaHHAs HUILM.
Bun xak cucrema mormynsanuii. Apeanbl BUOB. BUIB U UX KU3HEHHBIC CTPaTerHH. 3aKOHOMEPHOCTH
MOBeJIeHUs] M MUTPAIiil JKHBOTHBIX. bromorndeckne HHBA3UH Ty>KePOTHBIX BHIOB

7.4

CoobmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBA3HM MEXIy OpraHH3MaMd B OHOLICHO3E.
OkocucreMa Kak oTKpbiTag cucreMa (A.Jlx. Tencan). OyHKUMOHAJIBHBIC OJOKH OpPraHU3MOB B
9KOCHUCTEME: NPOIYLCHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH. Tpodutueckue Lenu u
cetd. Abuoruieckue 610k 3kocucteM. [1ouBEI 1 MBI B 3KocHcTeMax. KpyroBopot BelecTB U OTOK
SHEPTUU B DKOCHCTEME.

OcHOBHBIC TOKa3aTelId BKOCHCTEMBl. bnoMacca M MpoayKIuA. DKOJOTHYCCKHE NHpPaMUBl UUCEN,
OroMacchl 1 SHEPTHU.

HampagieHnble 3akOHOMEPHEBIE CMEHBI cOO0ILECTB — CyKieccHt. [IepBUYHEBIC U BTOPUYHBIC CYKIIECCHU H
WX TpHYMHBL.  AHTPONOrCHHBIC BO3ACHCTBHA Ha  cykneccud. KiMMakcHoe — coOGIIECTRO.
BropazHooOpasue 1 MoaHOTa KPYroBOPOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOILECTB.

[Ipupoanbie BKOCHUCTEMBI. AHTPOIIOTCHHBIC JKOCHUCTEMBI. Arpo3KocHcTeMa. ArpoieHo3. Pazmutus
MEK/Iy aHTPOIIOT€HHBIMH U IIPUPOJTHBIMH SKOCHCTEMAMEL.

VYp6oskocuctemsl. OCHOBHBIC KOMITOHEHTHI ypboakocucteMm. [opornckas d¢umopa u  dayHa.
CuHaHTponH3alus ropojackoil ¢ayHel. buosnorntdeckoe 1 X035 cTBEHHOE 3HAUCHHE arpo3KOCUCTEM U
ypOodKOCcHCTEM. 3aKOHOMEPHOCTH (OPMHPOBAaHUS OCHOBHBIX B3aMMOJICHCTBHIl OpraHW3MOB B
IKOCHUCTEMAX.

[lepeHoc sHeprum u BellECTB MEXAY CMEKHBIMH DKOCHCTEMAaMH. Y CTOMYHBOCTH OPraHH3MOB,
MOMYJSIIMH M 9KOCHCTEM B YCJIOBHSIX €CTCCTBEHHBIX U aHTPOIIOT¢HHBIX BO3/ICHCTBUI

7.5

Buocdepa — obmernnanerapHas 060104Ka 3eMITH, T7Ie CYIICCTBYET MM CYILECTBOBANA KU3Hb. YHUCHHUE
B.N. Bepraackoro o 6uocepe. Obnactu 6nocheps! u e€ coctan. XKuBoe BermecTBo OHochephl U ero
(yHKITNH.

3aKOHOMEpPHOCTH cylecTBoBaHUA Grochepbl. OcobeHHOCTH GHochephl Kak ri1o0ambHON HYKOCHCTEMBI.
JuHaMudeckoe paBHOBecwe B Omocdepe. KpyroBopoThl BelIecTB W OHOT€OXMMHYCSCKHE IIHKIEI
(yrmepona, azota). PutMudHOCTS siBIeHU B Orocdepe.

3oHanpHOCTE OHocgephl. [lonstue o Ovome. OCHOBHBIC OMOMBI CYIIM: TYHJIpa, XBOHHBIC Jeca,
CMCIIaHHBIC W INIHUPOKOJIMCTBCHHBIC Jieca, CTENH, CaBaHHBI, ITyCTBIHH, TPONHYECKUE Jeca,
BBICOKOTOPbs. KITMMaT, pacTUTENbHBIN U )KHBOTHBIM MUpP OHOMOB CYIIIH.

CrpykTypa 1 GYHKIHS )KHUBBIX CHCTEM, OIICHKA MX PECypPCHOTr0 MOTEHIHaIA U OnocdepHBbIX PyHKIMH

7.6

DKOJOTHYEeCKHe KPH3UCHI M UX MNpHYMHBL. BoszaelicTBue HemoBeka Ha Ouocdepy. 3arpsA3HCHHE
BO3AyIIHON cpenbl. OxpaHa Bo3AyXxa. 3arps3HeHHE BOAHOM cpenbl. OXpaHa BOJHBIX PECYPCOB.
Pazpymienne nousel. OxpaHa NOYBEHHBIX pecypcoB. M3sMeHeHNe Kaumara.

AHTpOIIOTCHHOE BO3/ICHCTBHE Ha PAacTUTCIABHBIM M XHBOTHBIM Mup. OXpaHa pacTUTEIBHOTO H
XHUBOTHOTO Mupa. OCHOBHBIC NPHHIIMIBI OXpaHbl Npuponbl. KpacHeie kHurH. Ocobo oxpaHAEeMBIC
mpuponusie Teppuropun (OOIIT). bortanudeckue canbl ¥ 30010THHECKHE TIAPKHL.

OCHOBHBIC TNPUHIMIBI YCTOMHMMBOTO pPa3BUTUS HejaoBedecTBA W NpUpoiabl. PanuoHanbHoe
NPUPOIONOIAB30BAHHE U COXpaHCHHE OHOIOIHYSCKOTo pa3HooOpasusa 3eMin
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