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ITosicHuTEILHAS 3aIMCKA

[Iporpamma mno yueOHOMY mnpenmery «buonorusa. YrinyOn€HHbI YpOBEeHb» (nanee —
Ouonorvsi) Ha YpOBHE cpenHero obmero obpasoBaHusi pazpaborana Ha ocHoBe DenepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @eaepannny, GI'OC COO,
Konnenuuu mnpenonaBanusi y4yeObHoro mpeamera «bUONOTHsS» U OCHOBHBIX IOJOKEHHM
denepanbHO paboueil mporpaMmbl BOCIIUTAHHUS.

VY4eOnsIil npeamer «buonorus» yriyonéanoro yposHs usyuenus (10—11 knaccsl) sBaseTcst
OJIHUM W3 KOMIIOHEHTOB MpeAMeTHON oOnactu «EctecTBeHHO-Hay4yHble HpeaMeThl». CorjiacHo
nonoxerusmM @I'OC COO npodunbHbIe yueOHBIE TPEIMETHI, H3y4aeMble Ha YIiTyOJIEHHOM ypOBHE,
SBJISIFOTCSL crocoboM nuddepeHimanun 00yueHuss Ha YpoBHE CpEIHEro oOIiero oOpa3oBaHUS H
NpU3BaHbl 00ECIEUYUTh MPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHUM
npodecCHOHANbHBIM U BBICHIMM OOpa3zoBaHueM. B To ke BpeMs KaxAbli M3 3TUX Y4eOHBIX
NPEMETOB JIOJDKEH OBITh OpPHEHTUPOBAH Ha MPHOPUTETHOE peIIeHHe 00pa3oBaTelbHBIX,
BOCIHUTATEIbHBIX W Pa3BUBAIONIMX 3a7ad, CBSI3aHHBIX C MpodopueHTalHe oOydarolmuxcs u
CTUMYJMPOBAHUEM MHTEpEca K KOHKPETHOM 00JIaCTH HAayYHOTO 3HAHMS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEAUIIMHOMN, 9KOJIOTUEH, ICUXOJIOTHEH, CTIOPTOM UM BOCHHBIM JIETIOM.

[IporpamMma no yueOHOMYy npeamery «buosorusp» naér mpeiactaBieHHME O LEIU U 33Jadax
u3ydyeHus: yuyeOHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE, OMpeielsieT o0s3aTenbHOoe
(MHBapuUaHTHOE) MpPEIMETHOE COJEpXKaHUE, €ro CTPYKTypUpOBaHME IO pasjeiaM M TeMaMm,
pacrpezieieHue Mo KiaccaM, peKOMEHAYET MOCIe0BaTeIbHOCTh U3YUeHHS yU4eOHOro MaTepuania ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU Y4eOHOTO MPOIecca, BO3PACTHBIX
ocoOeHHOCTel oOyyaromuxcs. B mporpamme o 6uonoruu peaan3oBaH NPUHLUI IPEEMCTBEHHOCTH
C u3yuyeHueM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, Ojarojgaps dYemy
IPOCMATPUBAETCSl HAIMPABICHHOCTh HA TOCIEAYIOLlee pa3BUTHE OMOJIOTMYECKUX 3HAHUH,
OpUEHTUPOBAaHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, 3KOJOTHYECKOIO
MBILIEHUS, TPEACTABICHUN O 3/10pOBOM 00pa3e >KU3HHU, Ha BOCIMTaHHE OEpPEeKHOIO OTHOLIEHUS K
OKpY’KalIIe NpupoaHOu cpere. B mporpamme mo OHOJNIOTHH Tak)Ke IMOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpeamera «buonorus» B peanuzanun tpedoBanuii ®I'OC COO kK mnimaHUpyeMbIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEAMETHbIM pe3yibTaraM oOydeHus U B (HOpPMHUPOBAHUU
OCHOBHBIX BHMJIOB Y4eOHO-TIO3HABATEIBHOM JEATEIBHOCTH OOYyYaromUXCs IO OCBOCHUIO
coJiepKaHusl OMOJIOrMYECKOTr0 00pa30BaHMs HA YPOBHE CpEIHEro 001Iero oopa3oBaHus.

VYuebublii npenmer «buonorus» Ha ypoBHE CpeiHEro o0Iero oOpa3oBaHMs 3aBepllIaeT
O6uonoruueckoe oOpa3oBaHHE B IIKOJE U OPUEHTUPOBAH HA PACUIMPEHUE U YIIIyOJieHUuEe 3HAHUMN
o0yyaromuxcs o0 *KHUBOH MPHUPOJIE, OCHOBAX MOJIEKYJISIPHON M KJIETOUYHOW OMOJIOTUH, SMOPHOIOTUI
1 OMOJIOTUM Pa3BUTHUS, TEHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YUYEHHUS U IKOJIOTUH.

Nzyuenune yuebHoro npeamera «buonorus» Ha yriayOJeHHOM YpOBHE OPHMEHTHPOBAHO Ha
MOJFOTOBKY OOYYaroOUMXCs K MOCIEAYIOIEMY MOTyYeHHIO OHOJIOrHYECKOro 00pa3oBaHus B By3ax
U OpraHu3anusax cpegHero mnpodeccuoHanbHoro obpaszoBanus. OCHOBY €ro cojepiKaHus
COCTaBJISieT CHUCTeMa OHMOJOTMYECKHX 3HAHWM, MOJMYYEHHBIX NpU H3YYEHUH OOydaroIUMUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKHX pa3/leioB OWOJOTMM Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBanus, B 10—11 kiaccax 3Ty 3HaHMS MOJY4YarOT pa3BUTHE. Tak, paclIMpPEeHbl U YIIIyOJIEHBI
OMoJIOTHYeCcKHe 3HAaHUS O PACTEHUSX, KUBOTHBIX, TpHOax, OaKTepusX, OpraHu3Me yesioBeKa, 00X
3aKOHOMEPHOCTSIX >KM3HH, JOMOJHUTEIBHO BKJIIOYEHBI OMOJIOTUYECKHE CBEJIEHUS MPUKIATHOTO U
IIOMCKOBOI'O XapakTepa, KOTOPbIE MOXHO HCIOJb30BaTh KaK OPUEHTHUPBI I IOCIETYIOIIETO
BbIOOpa npodeccun. Bo3MokHa Takke MHTErpalus OMOJIOrMYeCKUX 3HAHUN C COOTBETCTBYIOLIUMU
3HAHUSIMH, TIOJyYECHHBIMH OOYYaIOUIMMUCA TpU U3yuYeHHH (U3MKHU, XUMHUH, reorpapuu u
MaTeMaTHKH.

CrpykTypa mnporpammsl Mo ydeOHOMYy mpeamery «buonorusy orpaxaer CHCTEMHO-
YPOBHEBBIM U SBOJIONHOHHBIM MOAXOABl K H3y4deHHIO Ouosjoruu. CorjmacHO MM, H3y4daroTCs
CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEPHBIE MJISl KUBBIX CHUCTEM PAa3HOIO YPOBHS OpraHU3ALNH,
SBOJIIOIIMM OPTraHMYECKOro MHUpa Ha 3emile, COXpaHEeHUs: OMOJIOTrHYECKOro pa3Ho00pa3us IIAHETHI.
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Tak, B 10 kmacce M3y4yaroTcsi OCHOBBI MOJIEKYJISIPHOM M KIJIETOYHOW OWOJIOTHH, SMOPHOJOTUU H
OMONIOTUN Pa3BUTHSA, TCHETUKW W CEJIEKIHMH, OHOTEeXHOJOTHMM M CHHTETHYECKOW OHOJIOrHH,
aKTyaJIM3UPYIOTCS 3HAHUA oO0ydarolmuxcsd Mo OOTaHHKE, 300JI0TUH, aHATOMUH, (QHUIUOIOTUU
yenoBeka. B 11 kiacce u3yyaroTcs HBOJIIOLIMOHHOE YUYEHHUE, OCHOBBI DKOJIOTMM U YUYEHHE O
ouocdepe.

VYuebubiii npeamer «buonorus» npuzBaH 00ECHEYUTh OCBOCHHE OOYYaIOMIMMUCS
OMOJIOTHYECKUX TEOPU U 3aKOHOB, UJIEH, IPUHLIUIIOB U MPAaBUIL, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOM KApTHHBI MHpA, 3HAHUKW O CTPOEHUHM, MHOT000Opasuud M OCOOEHHOCTSIX
KJIETKH, OpraHu3Ma, MOMyJsuu, OHOIEeH03a, JKOCHCTEMbI, O BBIJAIOIIUXCS HAYYHBIX
JOCTI)KEHUSIX, COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH, IPUKIIAJHBIX aCHEKTaX OMOJOTHYECKUX
3HaHuW. Jlnsg pa3BUTUS W TONJEp)KAHUS HUHTepeca OOydaroluxcsi K OHOJOTMH Hapsay Cco
3HAYUTEIBHBIM O00BEMOM TEOPETHUECKOTO MaTepHaja B COACPKAHUHM MPOTPaMMBI 1O OHOJIOTHU
MPEeyCMOTPEHO 3HAKOMCTBO C HCTOPHEW CTAHOBJIEHHUS M Pa3BUTHUS TOM WIM HHOM oOnactu
OMOJOruM, BKJIAJOM OTEUECTBEHHBIX M 3apyOeXHbIX YUYEHBIX B pEIICHUE BaKHEHIINX
OMOJIOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

Lenb usyuenus yuebHoro mpenmera «buosnorus» Ha yriayOnEHHOM ypOBHE — OBIIAJIEHUE
00y4JalIMMUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHATBHON OpPraHU3alliy KUBBIX CHCTEM Pa3HOTo
paHra W HOpUOOpeTeHHWEe YMEHUN UCIOJb30BaTh 3ITH 3HAHUS B (OPMHUPOBAHMM MHTEpeca K
onpenenéHHON 00nacTh MNPOPEeCcCCHOHANBHON JEATENbHOCTH, CBSI3aHHOM C OWolorueid, wim K
BbIOOPY YUeOHOr0 3aBeIeHUS AJIsl IPOJOHKEHNS OMOJIOTHYeCKOro 00pa3oBaHusl.

JlocTuxkenue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOnéHHOM YpPOBHE
oOecrnieunBaeTcs PeIICHUEM CIEAYIOINX 3aau:

OCBOEHHUE O0YUAIOIUMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUM: 00 OCHOBHBIX OMOJIOTHYECKHUX
TEOpUSAX, KOHLEIIMUAX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTAX M MpaBUiIaX, COCTABJISIOIIMX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpPa; O CTPOSHUH, MHOT00Opa3uu 1 0COOEHHOCTSIX
OMOJIOTMYECKUX CHUCTEeM (KJIETKa, OpraHu3M, IMOMYJISIus, BHJ, OWOTreoleHo3, Ouocdepa); o
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

O3HaKOMJIEHHE  oO0yyaroumxcs ¢  METOJAaMM  IO3HAHUS  JKMBOM  NPUPOABL:
UCCIIEI0OBATEIbCKUMHM METOJaMH OMOJIOTHYECKUX HayK (MOJIEKYJIAPHOM M KJIETOYHOW OHOJIOruy,
HMOpHUOJIOTUN U OWOJIOTUH Pa3BUTHS, F€HETUKH M CEJIEKIMH, OMOTEXHOJOTUU U CHHTETHYECKON
OMO0JIOTHH, TAJIEOHTOJIOIUH, SKOJIOTHH); METOIaMU CaMOCTOSITENIbHOTO MTPOBEACHUS OMOIOTHYECKUX
UCCIeIOBaHU B Jyrabopatropud W B Tpupoje (HaOmroJIeHHe, HW3MEPEHHE, OSKCIEPUMEHT,
MOJIETUPOBAHHKE);

OBJIaJIcHHE OOY4YalOIMMHUCA YMEHHUSMHU: CaMOCTOSITEIbHO HaXOAWTh, aHAIU3UPOBaTh U
UCIOJIb30BaTh OMOJOTMYECKYI0 MH(OPMAIUIO; MOJI30BAaThCS OMOJIOTUYECKON TepMHUHOIOTHEH U
CHUMBOJIMKOM; YCTaHABIIMBAThH CBA3b MEX/y Pa3BUTHEM OUOJIOTHH U COIMAIbHO-3KOHOMUYECKUMHU U
HKOJIOTHYECKUMH TpoOIeMaMu YeJIOBEYECTBA; OLCHUBATH IOCIEICTBUS CBOEH IESITEIBHOCTH II0
OTHOLIEHHIO K OKpYyXarolled MPUPOAHON cpele, COOCTBEHHOMY 3J0pPOBbI0 M 370POBBIO
OKPYXAIOMINX JIIO/ICH; OOOCHOBBIBATH W COOJIOAATh MEphl MPOQPUIAKTHUKN HH(PEKIIHOHHBIX
3a00eBaHUi, TpaBUiia TOBEJACHUS B TPHUPOJE W obOecrmedeHus Oe30macHOCTH COOCTBEHHOM
JKU3ZHEJICATEIbHOCTH B UYPE3BbIUAWHBIX CHUTYallUSAX MPHUPOTHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIE HAyUHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYyYaloIUXCs MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBa C BBIJAIOLUIUMUCS OTKPBITUSMU U COBPEMEHHBIMU HCCIEIOBAaHUSIMH B OHOJIOTHH,
pelaeMbIMH €10 MpoOJIeMaMH, METOA0JIOTHEH OHOJOrMYECKOro HCCIEOBaHUs, IPOBEICHUS
OKCIIEPUMEHTAJIbHBIX  HMCCIEAOBAHUN, pelIeHuss OHOJOTMYECKHX  3aJady, MOJEITUPOBaHUS
OMOJIOTNYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIHUTaHHE Yy OOYy4YarolIUXCsl LIEHHOCTHOTO OTHOLICHHS K XUBOHM NMPUPOAE B IIEIOM U K
OTHeNbHBIM €€ o0BeKTaM U SABICHHUSM; (OPMHPOBAHUE HSKOJIOTUYECKOH, TEeHEeTHYECKOU
rPaMOTHOCTH, OOIIeW KyJbTYphl MOBENEHHS B MPHUPOJAE; HHTErpalill €CTECTBEHHO-HAYyYHBIX
3HAHUM;



nproOpeTeHNne O0YYAIOIUMHUCS KOMIETEHTHOCTH B PAIlMOHAILHOM TPUPOAONOIH30BAHUN
(cobiroenue mpaBuil MOBEACHUS B TIPUPOE, OXPAHbI BUIOB, IKOCUCTEM, OHOC(hEpHI), COXpaHEHUH
COOCTBEHHOTO 37I0POBbSI M 3JI0POBbSI OKPYXKAIOIIUX JIFOJIEH (COOMONeHUS Mep NPOQUIaKTUKA
3a0oneBaHuii, obecrieueHne OE30MaCHOCTH JKU3HEACATEIIBHOCTH B YPE3BBIYAWHBIX CHUTYaIUSIX
NPUPOJHOTO M TEXHOT'CHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BaHMS OWMOJIOTHYECKUX 3HAHUH U
YMEHHUH B IIOBCEAHEBHOW KU3HU,

CO3llaHME YCJIOBHW IS OCO3HAHHOTO BBIOOpa OOYYArOMIMMHUCS  WHIWBHYaJTbHON
00pa3oBaTeNbHONW  TPAaeKTOPUH, CHOCOOCTBYIOWIEH — mocieayioumeMy  mnpodeccHoHaIbHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C MHMBH Y aJIbHBIMH HHTEPECAMHU U MIOTPEOHOCTSIMHU PErHOHA.

OOmiee yuCIO YacoB, OTBEJACHHBIX Ha HM3y4YeHHE OHMOJOTMHM Ha YTIIyOJEHHOM YpPOBHE
cpennero obmero oopa3zoBanusi, cocrabiser 201 gac: B 10 kimacce — 102 gaca (3 yaca B Hezeno), B
11 xmacce — 99 yaca (3 yaca B HeZIeNIO).

OT160p OpraHMU3alMOHHBIX (HOPM, METOJIOB U CPEICTB O0yUSHHSI OMOJIOTUH OCYIIECTBISETCS
c y4éroM cnenu(uKH ero CoAep)KaHWs M HANpPaBICHHOCTH Ha MPOAOJDKEHHE OHMOJIOTHYECKOTrO
00pa30BaHUs B OpPraHU3ALHUAX CPETHETO MPO(ECCHOHATLHOTO U BBICIIIEIO 00pa30BaHHSI.

OO0s3aTenbHBIM yCIOBHEM TpU OOYYEHHWH OMOJOTMHM Ha YTIyOJIEHHOM YPOBHE SBISETCS
NPOBE/ICHUE JIAOOPATOPHBIX M MPAKTHYECKUX paboT. Takke ydactue 00y4aromuXxcs B BHITOJTHECHUN
NPOCKTHBIX U y4eOHO-HUCCIIEAOBATENLCKUX paboT, TeMaTHKa KOTOPBIX OMPENENIIeTCsl YUYUTEIeM Ha
OCHOBE UMEIOIIUXCSI MATEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUH.

Conep:xanue 00yyeHust
10 kjacc

CopepxaHue porpaMMsbl, BBIJIEIIEHHOE KYPCUBOM, HE BXOAUT B IIPOBEPKY I'OCYNapCTBEHHON
utorosou arrectanuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemeHHass Ouonorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BUTUS OMOJIOTHH.
buonornyeckne Hayku M u3ydaemble UMM TpoOieMbl. DyHAaMeHTadbHbIE, NPUKIAJHBIE HU
MOMCKOBBIE HAYUHBIE UCCIIEOBAHNS B OMOJIOTHH.

3HayeHue 6Mooruu B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA.
[Ipodeccuu, cBszaHHbIe ¢ OuoNorued. 3HaU€HHE OHOJIOTMM B TPAKTUYECKON JEATEIHHOCTH
4eJI0OBEKA: MEAMIIMHE, CEIbCKOM XO35IIICTBE, TPOMBILIJIEHHOCTH, OXPaHE IPUPOBI.

JdemMoHcTpauuu

IToptpetsl: Apuctotens, Teodpact, K. Jlunnet, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I
Mennens, B. U. Bepnaackuii, . I1. I1aBnos, 1. . Meunukos, H. U. BaBunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuipr u cxembl: «CBsA3b OMONOTMH C OPYTMMH HaykaMm», «CucremMa OHOJIOTHYEeCKHX
HayK».

Tema 2. ’KuBble cUCTEMbI M UX U3yYeHHUE

JXuBble cuctembl Kak npeaMeT u3ydeHus: 6uonoruu. CBOIMCTBA JKUBBIX CHUCTEM: €HMHCTBO
XUMHYECKOI'0 COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTD, CJIOKHOCTD U YIOPSI0YEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPraHU3alsl, CAMOBOCIIPOM3BEAEHUE, Pa3APAKUMOCTh, U3MEHUMBOCTb, POCT U
pa3BUTHE.

YPOBHM OpraHM3alMi JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KIJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIN, MOMYJISIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOreoleHOTHYECKHit), OnochepHBIi.
[Tporneccel, mpoucxosIue B KUBBIX cucTreMax. OCHOBHBIC MPU3HAKHU KUBOro. JKU3Hb Kak (hopma
CylecTBOBaHMs Marepuu. Hayku, n3ydaromue KxuBble CHCTEMBI Ha Pa3HBIX YPOBHAX OpraHHU3alUH.

W3ydenue xuBBIX cucTeM. Meronbl Ouonornyeckoil Hayku. HaOnromenue, usmepeHwue,
SKCIIEPUMEHT, CUCTeMaTu3alus, Metaananus. [IoHsITHE 0 3aBUCUMON U HE3aBUCHUMOMN MEPEMEHHOM.
IInanupoBanue skcrnepuMmeHnTa. IlocranoBka u nposepka rumnores. Hynesas runoresa. Ilonarue
BBIOOPKH M €€ J0ocTOBEpHOCTh. Pa30poc B Ouonormyeckmx maHHBIX. OIEHKa JOCTOBEPHOCTH
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IIOJ[yYE€HHBIX pe3ynbTaroB. [IpMUMHBI HCKaXEHUS pe3yNbTaToB dKcrnepumeHta. llonarme
CTaTUCTUYECKOr'O TECTA.

JdemoHcTpauuu

Tabmuupr u  cxembl: «OCHOBHBIE NIPU3HAKU JKU3HW», «bHOJOrMUeckue cucTeMsely,
«CBoiicTBa )XMBOM MaTepun», «YPOBHU OpraHU3allid >KUBOW MPUPOAbD, «CTpOCHHE XKUBOTHOU
KIETKN», «TKaHMU JKMBOTHBIX», «CHCTEMbI OPraHOB UYEIOBEYECKOr0 OpraHu3May, «buoreoreHos»,
«buocdepay, «MeToabl U3yUEHUs! KUBON IPUPOIBD».

Ob6opynoBanue: J1abopaToOpHOE 00OPYIOBAHHE /ISl MPOBEICHUST HAOIOICHUH, U3MEPCHHIH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcronb3oBaHME PA3NUYHBIX METONOB NPU HM3YUYEHUHU JKUBBIX
CUCTEM.

Tema 3. Buosorus KieTrku

Knerka — cTpyKTypHO-(DyHKIIMOHAJIbHAS €IMHHULA XHUBOTro. VICTOpUS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

MeTtoabl MONEKYJISPHOH W KJIETOYHOM OHOJOTMM: MHKpPOCKOIHUS, Xpomartorpadus,
anekTpodope3,  METOA  MEuUeHbIX  aToMOB, JuddepeHIuanbHOe  LEHTpU]yrupoBaHue,
KyJIbTUBUPOBAaHHUE KIICTOK. M3yuenue @HUKCUPOBAHHBIX KIemOK. DIEKTPOHHAS MHUKPOCKOIHSL.
Kongokanvnaa muxkpockonus. Bumanvroe (npusicusnennoe) usydenue Kiemox.

JdemMoHcTpanuu

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

Tabmuipr u cxembl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBIM MuKpockom», «Wcropus
pa3BUTHS METOJIOB MUKPOCKOIIUIY.

O6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHMKpPOIpPENapaTbhl PacTUTEIbHBIX, >KUBOTHBIX W
OaKTepHaIbHBIX KIETOK.

IIpakTnueckas padora «M3ydeHne MeTOAOB KJIETOYHOW Ouonoruu (xpomartorpadus,
anekTpodopes, nudpdepenmansHoe eHTpudyruposanue, [TLP)».

Tema 4. XumMuveckasi OpraHu3anus KIeTKH

XHMMHUUYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIBTPaMUKpPO3JIeMEHTEL. Bona u e€ poius
KaK pacTBOPUTENS, pEareHTa, ydacThe B CTPYKTYpUPOBAHHUU KIIETKH, TEIJIOPETYJISLHNN.
MuHepanbpHbIe BeleCTBA KIETKH, UX OHoorndeckas posb. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKH. buonornyeckue nomumepsl. benkn. AMUHOKHCIOTHBIN
coctaB 6enkoB. CTpyKTypsl 0esIKOBOM Moneky:bl. [lepBudHas cTpykrypa Oenka, menTHiHas CBS3b.
BropuuHnas, TperuuHas, 4YeTBepTHYHas CTPYKTypbl. JleHatypamus. CBoiicTBa  O€NKOB.
Knaccugukarus 6enkos. buonornueckue GpyHkiuu 6enkos. /lpuonut.

YrneBonbl. MoHOCaXapuabl, AUCaXapuiabl, OJUTOCAXAPHUABI U Moarcaxapuapl. OOmuii miax
CTpOEHUs M (PU3MKO-XMMHUUECKUE CBOMCTBA yriieBoA0B. bronornyeckue GyHKIMH yriIeBOAOB.

JInnuael. I'unpodunbHO-rHAPOPOOHBIE CBOMCTBA. Knaccupukanus  aunuuos.
Tpurnunepunasl, Gochoaunuasl, BOCKH, cTepouabl. buonornueckue ¢yHkimu aunuaos. OOmue
cBOiicTBa OMOJOrMYeCKMX MeMOpaH — TEeKy4ecTb, CIIOCOOHOCTh K  CaMO3aMbIKaHUIO,
MOJIyIPOHUIIAEMOCTD.

Hyxnennoseie kucnotel. [JHK um PHK. Ctpoenme HykienHoBbIX kucioT. HykieoTumsl.
[Tpuniun xomriementapHoctd. IlpaBmiio Yapradda. Crpykrypa HAHK — nBoitnas cnupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuuu JHK. Bunst PHK. ®ynkunu PHK B kietke.

Crpoenne monexkynsl AT®. Makposprudeckue cBa3u B moiekyine AT®. buonornueckue
byakumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, WX (QYHKIMA B  KIETKe. /[pyeue
nyxneozuompugocgamor (HT®@). CexenupoBanue J{HK. Memoowl ecenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrtpykTypHast OuoyioTHs: OMOXMMHUYECKHE M OHMO(PH3UYECKHE HCCIECNOBAHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OMOMoOJIeKyl. Modenuposanue cmpykmypol u )yHKyuti OUOMONEKY
u ux komniekcos. Komnvromeprulii Ousatin u opeaHuyecKuil CuHme3s OUOMONEKYI U UX HeNPUPOOHBIX
aHano2o08.



JdemoHcTpauuu

[optpersr: JI. Tlonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep, C.
[Ipy3unep.

Juarpammsbl:  «PacnpeneneHue XMMHMYECKUX  JJIEMEHTOB B HEKHUBOW  IIPUPOLIEY,
«Pacnpenenenre XMMUYECKHX 3JIEMEHTOB B KHBOW IPUPOAE».

Tabmuupr u cxembl: «llepuomnueckas TabnMuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbl», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJEKyJbl Oenkay,
«CTpyKTYpbl OENnKOBOW MOJIEKYNbI», «CTpoeHHE MOJIEKYNl YrieBoJaoB», «CTpoeHHe MOJIEKYI
nunuaoBy, «HykienHoBbie KUCIOTB», «CTpoeHrue MOJEKyJIbl ATDy.

ObopynoBanue: XUMUYECKas OCy1a 1 000py10BaHHE.

JlaGopaTopHas padora «OOHapykeHHE OCITKOB ¢ MTOMOIIbIO KAYeCTBEHHBIX PEaKIUi.

JlabopaTopHnasi padora «lccnenoBaHue HYKJIEHHOBBIX KHCIOT, BBIJEJIIEHHBIX U3 KIETOK
Pa3JINYHBIX OPTaHU3MOBY.

Tema 5. CTpoenune u pyHKIMHU KIETKH

Tunbl KieTok: syKapuoTHUecKas W IpokapuoTHueckas. CTpyKTypHO-(YHKIHMOHAJIbHbIE
00pa3oBaHus KJIETKH.

CrtpoeHnue nmpokapuotuyeckoit kinetku. Kinerounas crenka 6akrepuii u apxeir. OcoOeHHOCTH
CTpOCHUS TeTepoTpo(HON U aBTOTPOPHON MPOKAPUOTHISCKUX KIETOK. MeCTO u poJib MPOKAPHUOT B
OHoLIEHO3aX.

Crpoenne u (GyHKIMOHHPOBAHHE DYKApHOTHUECKOW KieTKW. Ilmasmarmdeckas memOpaHa
(mnasmanemma). CrpykTypa Imia3mMaTuyeckod MeMmOpanbl. TpaHCOPT — BELIECTB — uepes
IUTa3MaTHYeCKyl0 MeMmOpaHy: mnaccuBHBIA (muddysus, oOmeruénHas muddysus), aKTUBHBINA
(mepBUYHBIH W BTOPUYHBIM akTUBHBIM TpaHcnopT). [lomynponunaemocts memOpanbl. Pabota
HaTpUN-KaJIMEeBOro Hacoca. DHJOLUTO3: MUHOLUTO3, Garomuros. Jk3ouuto3. Kierouynas creHka.
CrpykTypa 1 (PyHKIMH KJIETOUHOM CTEHKH pacTeHUi, rpuoOoB.

Huronmnaszma. Iluto3omnb. I{utockener. [IBmwkenune uwurToruiazMbl. OpraHoMIbl KIETKH.
OnHomMeMOpaHHBIE OpPraHoOMbl KJIETKU: sHAoruasMatuueckas ceth (OIIC), anmapar [Nonbmxw,
JN30COMBI, UX CTpO€HHE U (QYHKIMH. B3auMOCBA3b OAHOMEMOpPAHHBIX OPraHOMJIOB KIETKH.
CrpoeHue TpaHyJISIpHOTO peTHKyiayMa. Mexanusm nanpaenrenusi 6enkoe 6 OIIC. Cunres
pactBopuMbIx  OenkoB.  CuHTe3  KJIETOYHBIX  MeMOpaH. [nmamkuii  (arpaHyJspHBIN)
sHJIOMIa3MaTHUeckuil petukyinyMm. CekperopHas (yHkuus anmapara [onbmxu. Moougurkayus
benxos 6 annapame I'onvoxcu. Copmuposka benkos ¢ annapame I 01v0xcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyonu pactutenbHbIX KineTok. Kierounsnii cok. Typrop.

[ToniyaBTOHOMHBIE OpPraHoOWIbBl KJIETKU: MHUTOXOHIAPHUM, IUIACTUABL. [Ipoucxoocoenue
mumoxonopuu u naacmuo. Cumbuozenez (K.C. Mepexckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIIMM  MUTOXOHApPUN u  mactul. llepBuyHBIE, BTOPUYHBIE W  CIIOXKHBIE TILIACTHJIbI
(OTOCHHTE3UPYIOMIUX FYKAPHOT. XIOPOILIACTHI, XPOMOIUIACTHI, JIEHKOIIACTHI BHICIIUX PACTEHHH.

HememOpanubie opranouasl kiaeTku CTpoeHue W (YHKIMH HEMEMOpPaHHBIX OpPraHOUIOB
KJIeTku. Pubocombl.  Ilpomesxcymounvie  ghunamenmoi.  MukpodunaMeHTsl.  Axkmunogbie
Muxkpogunramenmol. MpblIEUHbIE KIETKU. AKMUHOBble KOMHOHEHMbl HEeMbIUEeYHbIX KIemoK.
Muxkpotpybouku. Knerounsnii nentp. CTpoeHMe U JABWKEHHE JKI'YTHMKOB W PECHUYEK.
MuxkpotpyOouku nuroruia3msl. LlenTpuons. benku, accoyuuposannvie ¢ mMukpoguiamenmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

Anpo. OGonouka sipa, XpOMaTUH, KapHoIUla3Mma, SIIPBIIIKHA, WX CTPOECHHE U (DYHKIUH.
SnepHblil OenkoBbIii MaTpUKC. [IpocTpaHCTBEHHOE PacioyioKEHHE XPOMOCOM B HHTEP(a3HOM sifpe.
dyxpomamun u 2emepoxpomamun. beaku XpoMaTuHa — TUCTOHBL. Junamuka s0epHoti 06010YKUY &
mumose. AoepHulii mpancnopm.

Knerounsie  BkmoueHus.  CpaBHHUTENbHAs  XapaKTEpPUCTHKA  KJIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JdemoHcTpauuu

IToptpetsi: K.C. MepexkoBckuid, JI. Mapryinuc.



Tabmuib! u cxembl: «CTpoeHHE dYKApUOTHUECKON KIETKH», « CTPOCHHE )KUBOTHOMN KIIETKHY,
«CtpoeHue pacTuTenbHOM  KiIeTkW», «CTpoeHue MUTOXOHIpUM», «Sapo», «CrpoeHue
MIPOKAPUOTUYECKON KIIETKI.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPONpENapaTbl PACTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KIETOK.

JlabopaTopHasi padora «/3y4ueHue cTpoeHus KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «/3yueHne CBONCTB KJIIETOYHOM MEMOpaHBI».

JlabopaTopHnasi padora «lccnenoBanue miuazMolid3a U JAEIJIA3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

IIpakTnueckas padora «l3yuyeHne ABMKEHUS LIUTOIIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NpeBpalleHue JHEPruM B KJIeTKe

AccUMHIISAIS ¥ AUCCUMIJISIUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIecTB:
aBTOTPO(HBIA U reTepoTpOodHBIA. YyacTue KUCIOpoAa B OOMEHHBIX IMpolieccax. JHEPreTHUecKoe
oOecnieueHue kiuetku: npeppaiieHne AT® B oOMeHHBIX mporeccax. PepMEHTATUBHBIN XapakTep
peakiuil KIeTo4Horo metabonusma. OepMeHTHI, UX CTPOEHUE, CBOWCTBA M MEXaHU3M JCHUCTBHUS.
Kodepmentsl. Otnmnunst pepMEHTOB OT HEOPTaHWYECKHUX KaTaau3aTopoB. BelKu-akTHBATOpHI U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATHUBHBIX PEAKIIUN OT Pa3INyuHbIX (PaKTOPOB.

[lepBuuHbIl CUHTE3 OpraHMYECKUX BeUIECTB B KieTke. POTOCUHTE3. AHOKCU2eHHbL U
oKcueenHvlll  pomocunmes y baxkmepuii. Ceemocobupaowue nucMeHmMvl U NUSMEHMbl
peaxkyuonnoz2o yeumpa. Ponb xynoporuiactoB B mpouecce ¢ortocuHTe3a. CBeroBas U TEMHOBAs
dazpl. @omoovixanue, C3., Cs u CAM-munsr pomocunmesa. IlpoaykTuBHOCTH (HOTOCHHTE3A.
Brnusiaue pa3nuvHbIX (akTOpOB Ha CKOPOCTH (hOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunres. PazHooOpa3ue opraHM3MOB-XEMOCHHTETUKOB: HUTpUDULIUpYIOLINE OaKTEepHH,
xKene300aKTepun, cepobakTepru, BOJIOPOAHbIE OaKTepuu. 3HaU€HNE XEMOCUHTE3A.

AnaspobHble opranusMbl. Bunel Opoxenus. [IpoaykTel OpoxkeHHs M MX HCHOJIb30BAHUE
YeJIOBEKOM. AHa3pOOHBIE MHUKpPOOPIaHM3MBI KaK OOBEKTbl OHOTEXHOJOTMM W BO30YyIUTENIH
001e3HEeH.

AspoOHBIE OpraHu3Mbl. OTalbl JHEPreTUYecKoro obmena. [loAroTOBUTENBHBIN HTall.
['mukonmn3 — 6eCKUCIOPOAHOE pacLIeNIeHUE TIHOKO3BI.

buonoruueckoe OKkucieHHE, WU KIETOYHOE JbIXaHue. Ponb MUTOXOHApUN B mpoueccax
O6uonornyeckoro oxucieHus. Lluxnndyeckne peakiuu. OxucnutenbHoe (ochopuaupoBaHue.
Duepeus memobpannozo epaduenma npomonos. Cunmes AT®: paboma npomonnou ATD-cunmasuol.
[TpeumymiectBa a’poOHOro myTH oOMEHa BewlecTB Imepes aHa’poOHBIM. (P(HEeKTUBHOCTH
SHEPreTHYecKOro oOMeHa.

JdemoncTpanuu

[Toprpersr: k. [Ipuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmuupr u cxembl: «DoToCHHTE3», «IHEpreTudeckuii oOMmen», «bmocuHTe3 Oenmkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYIOBaHHE JAJIsl IPUTOTOBJIEHHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHas padora «/3yueHne KaTaIUTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMepe
aMuUJIa3bl WIKM KaTanas3bl)».

JlabopaTopHas pa6ora «/3yueHne pepMEHTATHBHOTO PaCIICTUICHHs TIEPOKCHIA BOJAOPOIa
B PACTUTENBHBIX U KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHEHHE TTPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopHasi paboTa «CpaBHEHHE TIPOIECCOB OPOKECHHSI U TBIXAHUS.

Tema 7. HacieacrBeHHasi MHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cusresa. IIpMHIMI KOMIIJIEMEHTApHOCTU B PEAKLUSAX MATPUYHOIO
cuHTe3a. Peanmzanmst HacnencTBeHHoW wHMopmaruu. [‘eHEeTHYeCKMd KOJ, €ro CBOWCTBA.
Tpanckpunuus — Mmatpuunblii cuHTe3 PHK. IlpuHumnel TpaHCKpUIIMHU: KOMILIEMEHTAPHOCTb,



AHTUNAPAJUICIbHOCTh, aCUMMETPUUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou
kiemxke. Hexooupyrowue PHK.

Tpancnauus u e€ atanbl. Yuactue TpaHcnoptHbix PHK B OumocunTese Oenka. YcnoBus
o6uocunresa 6enka. Koguposanue amuHokucnot. Pois pubocom B GnocunTese Oemnka.

Cogpemennvie npedcmaenenus o cmpoeHuu 2enog. OpraHusaiys TeHOMa y IPOKapuoT U
9YKapHOT. Perynsnus akTHBHOCTH T€HOB y MpokapuoT. I unoresa onepona (. XKakoo, XK. Mano).
MonexynapHvie mexanusmbl IKCHpeccuu 2eHos y sykapuom. Ponb xpomamuna é pe2ynayuu pabomol
2eno0g. Perymnsaius oOMEHHBIX MPOIIECCOB B KieTke. Kiierounsrii romeocTas.

Bupycbl — HekieTouHble ()OPMBI KU3HM U OOJIUraTHeie mapasuThl. CTpOeHUE MPOCTHIX U
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaro. Kusznennwiii yuki JJHK-codepaicawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasd, uHmezpasd.

BupycHsbie 3a0oneBanus yenoBeka, ;kuBoTHbIX, pacteruit. CIIN, COVID-19, conmansubie
¥ MEIULIUHCKHUE MTPOOIIEMBI.

Buoungpopmamura: unmezpayus u ananuz dorvuwux maccueos («bigdatay) cmpyxkmyphoix
buonoeuveckux oanuvix. Hanomexnonoeuu @ 6uonocuu u meouyure. Ilpoepammupyemvie ¢hynxyuu
benxos. Cnocobvl 0ocmasKu 1ekapcma.

JdeMoHcTpanun

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

Tabmumer u cxembl: «buocunres Oenka», «leHetnueckuii kom», «Bupycs»,
«bakrepuodarm».

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. ’/Ku3HeHHBIN HUKJI KJIETKHU

Knerounsnii nuki, ero mepuoanl u perynsuus. WMutepdaza u muro3. OcobOeHHOCTH
mpolieccoB, npoTekamux B uHTep(daze. [loaroroBka kieTku K neneHuto. [IpecHHTETHUYECKHIA
(MOCTMUTOTUYECKUI), CHUHTETHUECKUH U TOCTCUHTETUYECKHH (MIPEMUTOTUYECKHUN) IEpPHO/IbI
uHTEp(Pa3bl.

Matpuunelii  cunre3 JHK - pemmmkanusa.  Ilpunnmnsr  permmkanmm  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBaTHBHBIM  CHUHTE3,  aHTHUNAPAJICNIBHOCTb.  MexaHu3M
perunkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl U Tenomepasza. XpoMOCOMHBIN
HAaOOp KJIETKH — KapuoTwm. JIMIUIOMAHBIA M TarsIoWJHBIA HAaOOpBl XpoMocoM. ['omMojoruvHbIe
XpoMocoMsl. [1os10BBIE XpPOMOCOMBI.

Jenenue xnetkn — muto3. CTaguu MUTO3a M TNPOUCXONALIME B HUX Ipouecchl. Turbl
muto3a. Kapnokunes u nurokunes. bruongorndeckoe 3Ha4eHHE MUTO3A.

Perynsuuss muroTHueckoro mukia kietku. llporpammupyemas kierouHas Trubenp —
arornTo3s.

Knerounoe syipo, xpomocomsl, (GyHKLIHMOHANIbHAS T€HOMUKA. Mexanuzmvl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposas xiemxa» — ouourgopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu

Tabmuubr u cxembl: «KWU3HEHHBIA MK KIETKH», «MuTo3», «CTpoeHHE XpOMOCOMY,
«Penmukammsa JJHK».

O6opynoBaHue: CBETOBOW MHMKPOCKON, MHUKporpenapaTsl: «MuHTO3 B KJIETKax KOpellKa
TyKay.

JlaGoparopHas pabora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopunasi pa6ora «HaOmoneHne MuTo3a B KJIETKaX KOHYHMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIPEIapaTax ).

Tema 9. CTpoenue n pyHKIMH OPraHu3MoOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKJIETOYHbIE,  KOJOHHAJIbHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHUS M KU3ZHEACSITENbHOCTH OJHOKJIETOUHBIX OpPraHu3MOoB. bakrepuw,
apxeH, OJHOKJIETOYHBbIC T'PUObI, OAHOKJIETOUYHBIE BOJOPOCIH, APYrHe NPOTUCTHI. KojoHmaibHbIE
OpraHU3MBI.



B3anmocCBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMBI OPraHOB.
Opranusm Kak enuHoe nenoe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTesibHas, IOKPOBHas,
NPOBOJIAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOoeHHs, (DYHKIHMHA U PacHOIOKECHHUS
TKaHeW B OpraHax pacTeHUH.

TKaHM )KMBOTHBIX U Y€JIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SNIMUTEINAIbHASA, COCAUHUTENbHAS,
MbllIeyHas, HepBHasg. OCOOEHHOCTH CTpOeHMs, (PyHKIMH M pacrnonoXeHus TKaHeW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIe U IeHEpAaTUBHBIE OpraHbl pacTeHUu. OpraHsl U CUCTEMBI OPIaHOB
JKUBOTHBIX U 4yesioBeka. DyHKIUU OpPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranusmoB. Kapkac pacrennii. CKenaeTsl OAHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIll U BHYTpeHHMH ckeneT. CTpOEHHE U TUIIbI COEIUHEHUS KOCTEH.

JIBr>keHHe  OpraHu3MoB. JIBMJKEHHE  OJIHOKJIETOYHBIX  OpPraHu3MoB: amMEOOMJHOE,
KIYTHUKOBOE, PECHUYHOE. JIBUKEHNE MHOTOKJIETOYHBIX PACTEHHUI: TPOIIU3MBI M HACTUHU. [[BHKEHME
MHOI'OKJIETOYHBIX )KMBOTHBIX U YEJIOBEKA: MblllIeuHas cucteMa. Pediekc. CkeneTHble MBIIIIIBI U UX
pabora.

IIutanue opranusmos. IlornomeHue BoAbI, YIIEKUCIOrO ra3a U MHUHEPAIbHBIX BEILECTB
pacreHusAMH. IIuTaHue KUBOTHBIX. BHYTPHUIIONIOCTHOE UM BHYTPHUKIETOYHOE IIHIIEBAPEHUE.
[InTanue mMO3BOHOUYHBIX JKUBOTHBIX. OTAENbl NUILNEBAPUTENIBHOrO Tpakra. [InmeBapurenbHble
’kenesbl. [InmeBapurenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. [lpixanue pacteHuil. J{pixanue xuBoTHbIX. [uddy3us razos yepes
MOBEPXHOCTh KiIEeTKH. KokHOe nbixanue. [lpixarenpHasi MOBEPXHOCTh. JKabepHoe W NErovHOE
JpIxaHue. J[pIXaHWe MO3BOHOYHBIX )KMBOTHBIX M Y€JI0BEKA. DBOJIIOLIUOHHOE YCIO)KHEHUE CTPOCHHUS
JNETKUX TI03BOHOYHBIX JKMBOTHBIX. JlpIXaTrenpHas cucTreMa 4esloBeKa. MeXaHu3M BEHTHIISILUU
JETKUX y NTUI U MIEKONUTAOMMX. Perysamnus apixanus. J{pixareiabHble 00bEMBI.

TpancnmopT BemecTB y OpPraHuW3MoOB. TpPaHCHOPTHBIE CUCTEMBI pacTeHUM. TpaHCHOpT
BELIECTB y )KMBOTHBIX. KpoBeHOCHas cucreMa u €€ opranbel. KpoBeHOCHas cuctema MO3BOHOYHBIX
KUBOTHBIX U uenoBeka. Cepale, KpOBEHOCHbIE cOCYIbl U KpoBb. Kpyru kpoBooOparieHus.
OBOJIIOLIMOHHBIE YCIOXKHEHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMBbI ITO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepana u €€ peryismus.

Beinenenne y opraHusmoB. Beinenenue y pacteHuid. BeineneHue |y JKUBOTHBIX.
CoxkpatutenbHble Bakyosnu. Opransl BbieneHus. OuiabTpaius, ceKpenns 1 oOpaTHOE BcachlBaHUE
Kak MeXaHM3Mbl paboTbl OpraHoB BblieneHus. CBs3b MOJOCTH Tela C KPOBEHOCHOH U
BBIJICIINTEIIBHOM CHCTEMaMu. DBplieneHue y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukwm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHKHE MOYH y YeTIOBEKa.

3amuTa y opraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepuil U UCTHI
IpocTeHIKX. 3aliUuTa y MHOTOKIETOYHbIX pacteHuil. Kytukyna. CpencrtBa maccuBHOM U
XUMHAYECKOH 3aIUTEL. OUTOHITUIEI.

3amuTra y MHOTOKJIETOYHBIX KUBOTHBIX. IIOKpOBBEI M MX MPOM3BOJHBIE. 3alUTa OPraHU3Ma
or Oose3neil. MmmyHHass cucrema uyenoBeka. KieTouHbli W TyMOpaidbHBIH HMMYHHTET.
Bpoxxaéuuslii u mpuobpeTéHHblil cnenuduyecknii UMMYHUTET. Teopusi KIOHAIbHO-CEIEKTHBHOTO
ummynurera (I1. Opnux, ®. M. bepner, C. Tonerasa). BocnanuTtenbHble 0TBETH OpraHu3MoB. Posb
BPOXKJIEHHOTO IMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHH.

PazgpaxxumocTe W perynsuus |y OpraHu3MoOB. PasnpaXumocTb y OJHOKJIETOYHBIX
opranusmoB. Takcuchbl. Pa3apakuMOCTb M peryysnus y pacTeHud. PocToBBIE BelmecTBa U MX
3HA4YCHHE.

HepBHast cuctema u peduiekTopHas peryisius y XHBOTHBIX. HepBHas cuctema u eé
OTIeNbl. ODBOJIOIUOHHOE YCIOKHEHUE CTPOCHHUS HEPBHOW CHCTEMBI Yy JKUBOTHBIX. OTxensl
TOJOBHOTO MO3ra TO3BOHOYHBIX JKMBOTHBIX. Peduekc u pedumekropHas ayra. besycioBHbeie u
YCIIOBHBIC PEIICKCHI.



I'ymMopanbHast perynasnuss ¥ DHIOKPDHHHAs CHUCTEMA JKMBOTHBIX M uyenoBeka. JKenessl
SHIAOKPUHHOM CHUCTEMBl M HUX TIOpPMOHBI. [leficTBHe TOpMOHOB. B3aMMOCBS3b HEpPBHOU H
9H/IOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JdemMoHcTpanuu

[Toptper: . I1. ITaBnos.

Tabmuupl u cxembl: «OAHOKIETOYHBIE BOAOPOCHN», «MHOIOKJIETOYHBIE BOAOPOCIHY,
«bakrepum», «IIpocreiimune», «Opranbl IBETKOBBIX PACTEHUI», « CUCTEMBI OPraHOB ITO3BOHOYHBIX
JKUBOTHBIX», «BHYyTpeHHee cTpoeHue HaceKOMbIX», «TkaHu pacteHuin», «KOpHEBbIE CHCTEMBDY,
«Ctpoenue credisn», «CTpoeHne TUCTOBOH MIIaCTUHKNWY, « TKaHM XKUBOTHBIX», « CKEJIeT YelloBeKay,
«lTnmeBapurenbHas cucrema», «KpoBeHocHas cucremay, «/lpixarenbHas cucreMa», «HepBHas
cucrema», «Koxa», «Mplmednas cucrema», «BpiienurensHas cucTeMa», «OHIOKPUHHAs
cucrema», «Ctpoenue wmblmnb», «MMmyHurer», «KumeunonomoctHele», «Cxema MNHUTaHUSA
pacteHni», «KpoBEHOCHBIE CHCTEMBI ITI03BOHOYHBIX KXUBOTHBIX», «CTpoeHHe ruapey, «CTpocHHE
iaHapun», «BHyTpeHHee CTpoeHHEe J0KIeBOro udepBs», «HepBHas cuctema pbid», «HepBHas
cucTtema JIrymkn», « HepBHas cuctema npecmbikaromuxcs», «HepBras cuctema ntuny, «HepBHas
cucTeMa MJIEKOUTalomux», «HepBHas cucrema yenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpPENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIpenaparbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJIJIEKIUH HACEKOMBIX, UITIOKOXKHX, KUBBIE
9K3EMIUISIpbl KOMHATHBIX PAacTeHUH, repOapuu pacTeHUH pPa3HBIX OT/IENIOB, BIaKHbIE IpenapaThl
KUBOTHBIX, CKEJIETHl MO3BOHOYHBIX, KOJUIEKIUH OECIO3BOHOYHBIX >KUBOTHBIX, CKEJIET YeJIOBEKa,
000py10BaHUE JJIsl IEMOHCTPALMU TOYBEHHOTO M BO3YLIHOI'O MHUTAHUS PACTCHUH, pacIIeIICHUs
Kpaxmasia ¥ OesKoB Toj JeiicTBueM (pepMeHTOB, 000pyIOBaHHE ISl IEMOHCTPAIMH OIBITOB IO
U3MEPEHUI0 JKU3HCHHOM EMKOCTH JIETKUX, MEXaHM3Ma [bIXaTEJIbHbIX [BHKCHHUH, MOZAEIN
TOJIOBHOT'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEW paCTEHUI».

JlabopaTopHas padora «/3ydeHne TkaHel KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazmHoOkeHMe 1 pa3BUTHE OPTaHU3MOB

@opMbl pa3MHOKEHHSI OpPraHU3MOB: Oecroyioe (BKIIIOYas BEreTaTUBHOE) M M0JI0OBOE. Buabl
0ecrooro pa3MHOKEHUS: TOUYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAHUE.

IlonoBoe pasmHoxenue. [lonoBble kineTkw, wunm ramersl. Meio3. Craguum Mmeiio3sa.
IloBenenne xpomocom B Meino3ze. Kpoccunrosep. buosornueckuii CMbICI Melo03a M ITOJIOBOTO
npouecca. Meio3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe pazsutue. ['amerorenes y »uBoTHbIX. [lonoBsie sxene3pl. O6pa3oBaHue
Y pPa3BUTHE NOJIOBBIX KJIETOK. CriepMaToreHes u oorenes. CTpOeHHE MOJIOBBIX KIETOK.

OmnogoTBOpeHHe M 3MOpHOHANBbHOE pa3BUTHE XUBOTHBIX. CIOCOOBI OIIOJIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WnnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTUs — HayKa O Pa3BUTUHU
opranu3MoB. Mopghozenez — 00Ha u3 2nasHvlx npoobaem smopuonozuu. Konyenyus mopgocernos u
mooenu mopgpozenesa. Ctaguu 3MOpUOTeHe3a KUBOTHBIX (Ha mpumepe JArymku). JpoOrnenue.
Tunbsl apoGnenus. [emepmunuposannoe u Hedepmunuposannoe Opobnenue. bracmyna, munvl
onacmyn. OcoOeHHOCTH JpOOJeHHS] MIIEKONMUTAIOUIUX. 3apOJbIIIEBbIE JIUCTKH (TaCTPYJISILIMS).
3akiagka OpraHOB W TKaHEH M3 3apoAbIIIEBBIX JIMCTKOB. B3anMHoOe BiusHUE YacTel
pa3BUBaroIIerocs 3apojsiiia (3MOpHOHaIbHAs UHAYKINS). 3aKiajKka IUIaHa CTPOEHUS KUBOTHOIO
KaK pe3yJibTaT MepapXMYeCKHX B3aMMOJAEHCTBHI TeHoB. BiusHue Ha >MOpHOHANbHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pazButue xuBoTHBIX. [TocTamOpuonanbHblif nepuoa. Ipsmoe u HenpsiMoe pa3BUTHE.
Pa3zputne ¢ meramopo3oM y O€CIO3BOHOYHBIX M IO3BOHOYHBIX >KMBOTHBIX. buojoruueckoe
3HaUEHUE MpPSIMOrO0 M HENPSMOI0 pa3BUTHUS, UX PACIPOCTpaHEHHE B Ipuponae. Tumel pocrta
KHUBOTHBIX. DaKTOpPBl PEryisiiuu pocTa >KUBOTHBIX U uenoBeka. CTaguu MOCTIMOPHUOHAIBHOIO
pa3BUTUS y KUBOTHBIX M uesoBeka. llepuonbl oHTOreHesa uenoBeka. CTapeHHE U CMEpPTh Kak
OMOJIOTHYECKHUE TIPOIECCHI.
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Pa3zmuoxxenue u pazButue pacrenuid. ['amerodur u ciopodur. Meiio3 B )KU3HEHHOM ITUKIIC
pactenuii. O6pa3oBanue crop B mporuecce Merio3a. ['amerorenes y pactenuid. OmiogoTBOpEeHUE U
pa3BUTHE PACTUTENIBHBIX OpraHU3MOB. J[BOWHOE OIUIOAOTBOPEHHE Yy UBETKOBBIX pPACTEHUH.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl pEryIsiiuy OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuupl u cxembl: «BererarnuBHoe pa3MHOXEHHE», «TUIBI OECOIOro pPa3MHOKEHUS»,
«Pa3MHOXEHHE XJTaMUJOMOHAIbY, «Pa3MHOXKeHUe 3BriIeHb», «Pa3MHOXKEHHE TUIPBDY, «Meno3y,
«Xpomocombl», «I'amerorenes», «CTpoeHue SHLEKIETKH U criepmaTo3onsa», «OCHOBHBIE CTauu
oHTOreHe3a», «lIpsimoe u HenpsAMoe pa3BuTHE», «Pa3BuTHE MaliCKOTro )XyKa», «Pa3BuTue capaHumy,
«Pa3Butue marymku», «/{BoiHOE OIUIOJOTBOPEHHE y LIBETKOBBIX pacTeHui», «CTpoeHue cemsiH
OJIHOJIOJIBHBIX U JIBYJOJIbHBIX pacTeHUi», «KM3HEHHBIN LUK MOPCKOW KarmycThDy, «Kn3HEHHBIH
UK MXay, « KU3HEHHBIN [IUKII MAIOPOTHUKAY, «KM3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIpENnapaThl SIMIEKIETOK U CIIePMaTO30UI0B,
Mozeib «L{MKII pa3BUTHUSA JIATYIIKIY.

JlabopaTtopHass paGora «l3ydyeHue CTpPOEHHsSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckass padora «BblsiBlieHHE NPU3HAKOB CXOACTBA 3apOABIIIEH IMO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIIIMX PACTCHUIN».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIeICTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

HcTopus ctaHOBIIEHUS U pa3BUTHUS FeHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne ®@pusa,
T. Moprana. Ponb oTedecTBeHHbIX yU€HBIX B pa3Butuu reHetuku. Padotst H. K. Konbosa, H. U.
BasunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. dununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUUYECKUE IMOHATHS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, alIEIbHBIE
TEHbl, aJIbTCPHATHBHBIC MPU3HAKK, JOMUHAHTHBIMN M PEUNECCUBHBIA MPHU3HAK, TOMO3UIOTA,
TeTepo3UroTa, YWCTas JHHUS, TUOpUABI, TeHOTHMN, (eHoTun. OCHOBHBIE METOJbI TE€HETHUKHU:
rUOPUA0IOTHUECKHUM, IUTOIOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdemoncTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

TaOmuis! u cxeMbl: «MeTo bl TeHETUKI, «CXEMBbI CKpEIIUBaHU.

JlaGopatopHas padora «/lpo3oduia kak 00bEKT reHeTHYECKUX HCCIEIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIECTBEHHOCTH

Monorubpunnoe ckpemuanue. [lepBblit 3akoH MeHens — 3aK0H eTUHO00pa3Hsi THOPUIOB
nepBoro nokoseHud. [IpaBuno nomuHupoBanusi. Bropoit 3akoH MeHaenss — 3aK0H paclierieHus
npu3HaKkoB. [{uromornueckue 0OCHOBBI MOHOTHOPUIHOTO CKpEeIIMBaHus. [ MmoTe3a YMCTOTH ramer.

AHanusupyrolee ckpenuBanue. [IpoMexxyTouHbIN XapakTep HacienoBaHus. Pacuiennenue
MIPU3HAKOB IIPU HETIOJHOM IOMUHHUPOBAHUHU.

JurubpunHoe ckpemuBaHue. Tperuit 3akoH MeHzaenss — 3aKOH HE3aBUCHUMOTO
HacJieI0BaHMs MTPU3HAKOB. [{UTOMIOrHYecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CueruienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuersieHHOe HaciaeaoBaHUE
I€HOB, HAPYLICHUE CLCIUICHUS MEXAY T'eHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXaHU3M OIpeAeNeHUs Moyia. AyTOCOMBI M TIOJIOBBIE
XpPOMOCOMBI. l'OMOramMeTHBIi W TrereporaMeTHbll 1oj. ['eHeTudeckas CTPyKTypa IIOJIOBBIX
xpoMmocoM. HaciienoBanre Mpu3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enotun kak wnemoctHas cucrema. llneorpomuss — MHOXKECTBEHHOE JEWCTBUE TEHA.
MHOXeCTBEHHbIN ~ aiienu3M. B3auMozaeicTBue HeaulenbHbIX TIeHOB. KOMIIIEMEHTapHOCTb.
Onucras. [Tonumepust.
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'enernuecknii KOHTPOJIb Ppa3BUTHS PACTEHUM, JKUBOTHBIX M YEJIIOBEKa, a TaKxke
(U3HOIOTHYECKUX TPOIIECCOB, MOBEACHUS U KOTHUTHBHBIX (pyHKIMH. ['eHeTHUECKHEe MEXaHU3MBI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35SUH — MapasuT» U «XO3AUH — MUKPOOHOMY.
['eHeTHYECKUE aCTEeKThl KOHTPOJSI M M3MCHEHHS HACJICICTBEHHOW HH(POpPMAIMHM B MOKOJICHHSX
KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

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

Tabmuupr u cxemsl: «llepBbiii U BTOpoi 3akoHbl MeHnens», «Tpetuil 3akoH Mennens»,
«Ananuzupyroniee ckpemuBaHue», «HemnomHoe noMuHupoBaHue», «CLEMJIEHHOE HACIEIOBAHHE
NpHU3HAKOB y JApo3oduiely, «I'eneruka nonay, «Kapuorun uenosekay, «Kapuotum apo3ohuis,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN aJIean3M», «B3anmoencTBre reHoBY.

OO6opynoBanue: MOJeNb IS JEMOHCTpPAIlMM 3aKOHOB €AMHOO0Opasus THOPUIOB IEPBOTO
MOKOJIEHUS] W pAaclIeIUICHUs MPU3HAKOB, MOJENIb MJis JEMOHCTPAllMM 3aKOHA HE3aBUCHUMOIO
HacJIEOBaHMsI IIPU3HAKOB, MOJENb JJIsl JEMOHCTpAlMM CLEIJIEHHOTO HAcleJ0BaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{po3odumay.

IIpakTuyeckass padora «/3yueHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckass padora «/3ydyeHune pe3yabTaTOB JUTHOPUIHOTO CKPEHIMBAHUA Y
JPO30(UITBD».

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeasl npu  ¢GopmupoBaHuu ¢deHorumna. l3MeHYnBOCTH
npu3HakoB.  KauecTBeHHBIE M KOJMYECTBEHHBIE  NPHU3HAKH. BHUIBI  M3MEHYMBOCTHU:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MopaudukamonHas U3MEHYUBOCTh. Poib cpensl B GopMuUpoBaHUK MOAUGPUKAITMOHHON
u3MeHunBocTH. Hopma peakuuu mnpusHaka. BapuanumoHHbI psin v BapuaiimoHHas kKpuBas (B.
Horanucen). ColicTBa MOIU(UKAIIMOHHON H3MEHUYUBOCTH.

I'eHoTunnueckass u3MeHUMBOCTh. (CBOWMCTBA TE€HOTUIIMYECKOM W3MEHUYMBOCTU. Buabl
TEHOTHUITUYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MyTallMOHHAS.

KoMbOuHatuBHass M3MEHUMBOCTh. Mei03 M MOJIOBOM MPOIECC — OCHOBa KOMOMHATHBHOM
U3MEHYUBOCTH. POJh KOMOMHATHBHONW M3MEHUYMBOCTU B CO3/IaHUM T€HETUYECKOTO pa3HOOOpa3us B
npezenax OJHOTO BUJA.

MyTanuoHHasi HW3MEHUYMBOCTh. BHIBI MyTaluii: TeHHBIE, XPOMOCOMHBIC, TEHOMHBIEC.
CHoHTaHHBIE W WHIAYLUUPOBAaHHBIE MyTalUMU. SaepHble W UUTOIUIA3MATUYECKUE MYTalHH.
Comaruueckre W TMOJOBbIe MyTanuu. [IpUYuHBI BO3HMKHOBEHHUS MyTaluil. MyTareHol MU UX
BIIMSIHHUE HA OPraHM3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO IIpoliecca. 3aKOH TOMOJOTHYECKHX
psaoB B HacienctBeHHoW wu3meHunBocTH (H.M. BaBunoB). BHesdnepHas H3MeHYMBOCTh U
HAaCJIEJCTBEHHOCTb.

Onucenemura u 3NULEHOMUKA, pPOIb INUSCHEMUYECKUX (QAaKmopos 6 HaAcied08aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JdemMoHcTpauuu

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

Tabmuupr u cxembl: «Bunmbl um3MeHuuBOCTHY, «MoaudukanmoHHass HW3MEHUYHUBOCTHY,
«KomOvHaTuBHAs M3MEHUUBOCTH», «Meio3», «OmnonoTBopeHue», «I'eHeTndyeckue 3a0oieBaHUS
yesoBeka», «Buasl MmyTamuii».

O6opynoBaHue: >KUBble U TepOapHbIE SK3EMIUIAPhl KOMHATHBIX PACTCHU, PUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTtopuass  padora «lccnemoBaHue — 3aKOHOMEpPHOCTEH — MOAM(PHUKAIMOHHON
M3MEHYUBOCTH. [TocTpoeHnE BapUAIIMOHHOTO PsAJla U BapUAIMOHHON KPUBOIN.

IIpakTnyeckas padora «Myraiuu y Apo30Guibl (Ha TOTOBBIX MHKPOIIpPETapaTax)y.

Tema 14. I'eneTnka 4yenoBeka

Kapuotun uenoBeka. MexayHapogHass IporpaMma HCCIEIOBaHUS TE€HOMAa YeJOBEKa.
Metoapl M3y4YeHUs] TCHETHKU YEJIOBEKA: TCHEATIOTHMYECKUH, ONU3HEIOBBINA, ITUTOTCHETHYCCKHH,
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MONYJIALIMOHHO-CTATUCTUYECKUH,  MOJEKYJSIpHO-TeHEeTHUYeCKUi. COBPEMEHHOE  OIpEEIICHHE
TE€HOTHUIIA: MOJHOT€HOMHOE CEKBEHUPOBAHHE, TEHOTUIIMPOBAHUE, B TOM uKcie ¢ nomoubto [TLHP-
aHanuza. HacnenctBennsie 3aboeBaHus 4yelloBeka. [ eHHbIE U XpOMOCOMHBIE OO0JIE3HH YelOBEKa.
bone3nn ¢ HaciaeACTBEHHON MpPEAPACIIONOKEHHOCTHIO. 3HAYECHUE MEIULMHCKOM TEHETHKU B
NPEeIOTBPAlICHUH W JICYCHUH TEeHEeTHYEeCKHX 3a0ojeBaHUil dYeloBeKka. MeTuKO-TeHEeTHYEeCKOoe
KOHCy/bTUpOBaHue. CTBOJIOBBIE KJIETKU. [IOHATHE «Tr€HETUYECKOro rpys3a». ITUYECKUE ACTICKTHI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOphl TOBBIIICHHONW YYBCTBHUTEIBHOCTH YENOBEKAa K (PU3UYECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKpY Karollel cpenbl. ['eHeTnueckas mpeapacionoKeHHOCTh YEI0BeKa
K MaTOJIOTHSM.

JdemoHcTpauuu

Tabmuubl u cxembl: «Kapuotun uenoBeka», «MeToabl M3ydeHUs] TEHETHKH YEJIOBEKay,
«"eneTnueckue 3a001€BaHUS YETIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POJOCIOBHON.

Tema 15. Cesiekniusi Oprann3MoB

JloMecTukauus W celeKuMs. 3apoKJEHUE CeNeKUUu M Jomectukanuu. Yuenune H. U.
BasuinoBa o LleHTpax mpoucxoxaeHUs U MHOT000pa3us KyJlbTypHbIX pacTeHuid. Poib cenexkiuu B
CO3JIJaHUU COPTOB PACTEHHUI W MOPOJ KUBOTHBIX. COpT, MOpoja, mTaMM. 3aKOH TOMOJIOTHYECKUX
psAnOB B HacienctBeHHoM u3meHunBocth H. W. BaBunoBa, ero 3HaueHue A CEJIEKIMOHHOU
paboThL.

MeTtoapl ceneKIMOHHOM paboThl. MCKycCTBEHHBINM OTOOp: MAacCOBBI M MHAWBHIYalIbHBIH.
Otanbl KOMOWHAMOHHOM cenekiuu. McnbeiTanue mnpousBojauTeneit mo motomMcTBy. OTOop 1o
TEHOTHUITYy C MOMOIIBIO OLEHKH (PEHOTUIA MOTOMCTBA U OTOOP MO I€HOTHUITY C MOMOIIBIO aHAN3a
JHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ CeNEeKIMOHHON paboThl. PagmanuoHHbli U
XUMUYECKUM MyTareHe3 KakK MCTOYHHK MYyTalMid y KYJIbTypHBIX (OpPM  OpraHHW3MOB.
Hcnonp30BaHrne T€HOMHOTO PelaKTUPOBaHMS U MeTo/0B pexkomOuHaHTHBIX JIHK mist momyueHus
HCXOAHOTO MaTepHalia Jijisl CENEKIUH.

[Tonydyenne  monuruionaoB. BHyTpuBuaoBas  rubpuamszanus.  bauzkopoacTBeHHOE
CKpelIuBaHue, Wik HHOpUIUHT. HepoicTBeHHOE CKpelrBaHue, Uiu ayTopuIuur. ['erepo3uc u ero
npuuuHbl. Mcnons3oBanue rereposuca B cenekuuu. OtmanéHHas rubpuaumzanus. [Ipeomonenue
Oecruiousi MEXBUIOBBIX THOpUIOB. JlOCTHMIKEHUS CEJEKIMH PACTEHWW U KUBOTHBIX. «3enénast
DPeBONIOYUAY.

CoxpaHeHHe W HM3yYEHHE TEHETHMUECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUNW M UX JUKUX
poauyeil /Ui CO3JaHMsI HOBBIX COPTOB M THOPHUIIOB CENBCKOXO3SIMCTBEHHBIX KYJIBTYp. M3yueHue,
COXpaHeHue U YNpaeieHue 2eHeMmudecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHDBIX 8 YENAX YIVUULEHUs CYWECMBYIOWUX U CO30AHUSL HOBLIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yycne ¢ NpUMeHeHUueM COBPEeMEHHbIX Memo008 HAYYHbIX UCCIe008aHULl, Nepedosblix uoell U
NePCneKmueHbIX MEXHOI02UIL.

JdemMoHcTpauuu

IToprpersr: H. U. BaBunos, U. B. Muuypun, I'. /I. Kapneuenko, II. II. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuier u cxembl: «L[eHTpBI MPOUCXOXKIECHUS U MHOT000pa3usi KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKHX PSAI0B B HACIEICTBEHHOW W3MEHUYMBOCTH», «METOIbI CEIEeKIUN»,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopHasi pabdora «/3yueHne COpTOB KYyJbTYpHBIX PAacCTEeHHH U MOPOJ JOMAIIHUX
JKUBOTHBIX).

JlaGoparopHas pabdora «/3yueHne METO0B CENEKIIMU PACTEHUID.

IIpakTnueckas padora «IIpuBuBKka pacTeHuin».

Ikekypensi «OCHOBHBIE METOJIBI U JOCTHIKEHHS CEJEKLUUU PACTEHUH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENIbHBIN yYacTOK, B TEILUTHYHOE
X035ICTBO, B 1a00paTOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO IICHTPA)».
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Tema 16. buoTexHOJI0TUs U CHHTETHYECKast OMOJIOT U

OOBEKTHI, HCHOJB3yeMble B OHOTEXHOJOTHH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MUKpPOOPTaHU3MbI, MX XapaKTEepUCTUKA. TpagulMOHHas OHOTEXHOJOTHs: XJebomeueHue,
NOJyYeHHE KHCIOMOJIOYHBIX IMPOAYKTOB, BHHOJENHWE. MukpoOuonornueckuii cunte3. OOBEKTHI
MUKpoOuosornyeckux Textosoruii. [I[ponsBoactso Oeiaka, aMUHOKHUCIOT U BUTAMHHOB.

CozaHue  TEXHOJOTMM UM MHCTPYMEHTOB  IIEJICHAINIPABIEHHOTO  WU3MEHEHMsSI U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIBIO MTOJIYYEHUsI OPraHU3MOB M UX KOMIIOHEHTOB, COJEPKAILUX HE
BCTpEYAIOIINecs B IPUPOJie OMOCUHTETUUECKUE Ty TH.

Kinerounas unxeHepus. MeTonpl KyJnbTyphl KIETOK M TKaHEW PACTEHUM M KUBOTHBIX.
Kpuobanku. Comarudeckas TuOpuaM3anus W COMaTHYeCKUi »MmOpuorene3. lcmomp3oBaHue
rariouJIOB B CEIIEKUUU pacTeHuil. [lomyuenue monoxnonanvHuvlx aumumen. HMcnonvzosanue
MOHOKIOHANbHBIX U NOJUKTOHATbHLIX aHmumen 6 meoduyune. VICKyCCTBEHHOE OIJIOJOTBOPEHHUE.
PekoHCTpyKIMS AWLEKIETOK U KJIOHUPOBAHME KUBOTHBIX. METOJ TpaHCIUIaHTAUUU SIAEP KIETOK.
Texunonocuu  0300poGreHUs,  KYIbMUBUPOBAHUS U  MUKDPOKIOHANLHO20 — DA3SMHONCEHUs.
CeNbCKOXO03AUCMBEHHBIX KVIbIYD.

XpOMOCOMHas1 M I'eHHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYMPOBaHHE
pekomOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHMOKCHHS W TIEPCTIICKTHUBBI
XPOMOCOMHOW U T€HHON MH)KEHEPHUU. DKOJIOTUYECKUE U ITUUECKHUE MTPOOJIEMbl T€HHOW HHKEHEPUU.

Menunuackue onorexHosoruu. I[locrrenomuas nudposas menununa. [IIP-auarnoctuka.
MeTaboIOMHBIN aHaNH3, TEHOLEHTPUYECKAN aHAIN3 MPOTEOMAa YEJIOBEKA JUIS OLEHKH COCTOSHHS
ero 3/10poBbs. Vcrnonp3oBaHNe CTBOJIOBBIX KIIETOK. TapreTHas Tepamus paka. 3D-Omounkenepus
JUIsl pa3paboTKU (yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUH, CO3JaHUS KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONMPHHTHUHTA W cKadOIIUHTa Ui PEIICHUs
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 OOecredeHnuss KOMOMHUPOBAHHOM 3aIllUTHI OT
Bo30ynuteneid OPBU, ycraHoBiieHHE MOJIEKYJSIPHBIX MexaHU3MOB (yHKumoHnupoanus PHK-
COJIep KalX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMacHbIe 3a00JIeBaHMs YeIOBeKa U KUBOTHBIX.

JdemMoHcTpauuu

Tabmuuet u  cxemsl: «Vcnosiap3oBaHWE  MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «Kitlerounas nnxeHepus», «l eHHass HHXKEHEPUD).

JlaGopaTtopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llomyuyeHue MOJIOYHOKHUCIBIX TIPOAYKTOBY.

JIKCeKypenst «broTexHonorns — BakHeHIIasi IPOU3BOJUTENBHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 kaacce

Tema 1. 3apoxxaeHue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABIEHUN B OMOJI0THHI

OpomonnonHas teopus Y. Jlapsuna. [Ipennocbuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb 1
Hay4Has neareabHocTh Y. JlapBuHa.

JIBroKylIMe cuibl ABOMONMH BUIOB 110 Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTb Pa3MHOKEHHUS
OpraHU3MOB, HACJIEJICTBEHHAas WM3MEHYHMBOCTb, OOphOAa 3a CyLIECTBOBAHHWE, €CTECTBEHHBIM U
UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunrerndeckoir Teopun 3pomormu (CTI). HelitpanbHas Teopusi 3BONIOIMH.
CoBpeMeHHas 3BOJIONMOHHAs OWOJIOTHS. 3HAYEHHE SBOJIIOLMOHHOW TEOpUU B (HOPMHPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTHUHBI MUDA.

JdemMoHcTpanuu

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansrayzen, x. Xonaeitn, J. K. benses.

Tabmuubr u cxembl: «Cuctema >xuBoil npuponbl (mo K. Jluanero)», «JlecTHHIa KUBBIX
cyuiectB (o Jlamapky)», «Mexanu3m (popMupoBaHUs MPUCIIOCOOICHHUH y PACTEHHI M KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nytemectBus Y. Jlapsuna», «Haxoaku Y. dapBuHay,
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«Dopmbl 00pbOBI 3a cymecTBoBaHue», «llopoabl romybei», «MHOTOOOpasue KyJbTypHBIX (HOpM
Kamyctel», «[lopoasl gomMamHuX >KUBOTHBIX», «Cxema oOpa3oBaHuss HOBBIX BHJOB (mo Y.
HapBuny)», «CxemMa COOTHOIICHMSI JBMXKYLIMX CHJI 3BOJIOUUN», «OCHOBHBIE MOJIOKEHUS
CUHTETHUYECKOIN TEOPUU IBOJIIOLIUNY.

Tema 2. MuUKpo3BOJIIOIUSA U €€ pe3yJIbTaThl

[Tomynsuus kak »yieMeHTapHas eauHuna 3Bojouuu. COBpPEMEHHBIE METOJbl OLEHKU
TEHETUYECKOTO Pa3HOoO0pa3usl U CTPYKTYphl Homynauuid. M3meHenne reHodoH1a MOMyJIALUN KakK
AJIEMEHTAapHOE 3BOJIOLMOHHOE SBJIEHME. 3aKOH TIeHeThuyeckoro pasHoBecus Jlx. Xapau, B.
Baitn6epra.

OneMeHTapHble (AaKTOpbl (ABWXKYILIME CHJIBI) SBOJIOUUH. MyTalMOHHBIM Mpolecc.
Komb6unaruBHast u3sMeHUMBOCTh. [[peiid reHoB — citydaiiHble HEHANpaBICHHbIE U3MEHEHHUS YacTOT
aeneid B nomyisimusix. Dddext ocHoBatens. Dggexm OymuLiounozo eopaviuwka. CHudicenue
2EHeMU4ecKo20 pazHooopasus: npuduusl u cieocmeus. llposenenue sghghexma Opetiha ecenos 6
oonvwux u  maneix nonyaayusx. Mwurpanuu. M3omauus  momynsnuii:  reorpaduveckas
(mpocTpaHCcTBeHHas ), OroIoru4eckast (penpoayKTUBHAS).

EcrecTBennblii oTOOp — HampaBisitounii  (gaxkrop sBomonun. DopMBI  €CTECTBEHHOTO
oTOopa: NBIXKYIIWN, CTAOMIM3UPYIOIIMK, paspbiBatomuil (qu3pyntuBHbIi). [lonoBoit otbop.
Bo3HHMKHOBEHME U ABOJIIOLIKS COLIMATILHOTO ITOBEACHUSI )KUBOTHBIX.

[Ipucnoco0aeHHOCT, OpPraHU3MOB Kak pe3yJbTaT MHUKPOIBOMIONUH. BO3HHUKHOBEHHE
nprucnocoOIeHnid y opraHu3MoB. ApoMopdo3sl U uanoanantTauuu. Ilpumepsr npucmocodneHuit y
OpraHu3MoB:  Mopdoiorudeckue,  (QU3NOIOTUYECKHE, OHOXMMHUYECKHE,  IOBEICHUYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepuu u CTpykTypa. BumooOpazoBaHue Kak pe3yibTaT MHUKPOIBOIIOIHH.
M3onmsiuust — komoueBod  ¢akTop BUAooOpazoBaHus. IlyTm u  cmocoObl  BUI000pa30oBaHUSA:
ajsionaTpuyeckoe  (reorpaduyeckoe),  CHUMIATpUYECKOe  (IKOJOTHYECKOE), «MTHOBEHHOE»
(monummonan3anus, rudpuanzanus). JJuTeIbHOCTh SBOIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOmtOIMOHHON OHONOrMM B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHUs
6uopazHooOpazusa. MHKpPO3BOMIONMS M KOIBOJIOLUS Mapa3uTOB M MX XO031€B. MeXaHU3MBbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoncTpanuu

[Toptpetsr: C. C. YerBepukos, . Maiip.

Tabnuuel u cxembl: «MyTallMOHHAs U3MEHYMBOCTBY, «IloMyssiMOHHAs CTPyKTypa BUAA»,
«Cxema  mposBieHUss 3akoHa  Xapau—BaitHOepra»,  «JIBWKyIiMe€  CWJIBI  DBOJIIOLIUNY,
«JKoJorHYecKasi M30JIIMS  HOMyJsAUi ceBaHckod ¢openu», «I['eorpaduueckas uzonduus
JUCTBEHHUIIBI CHOMPCKOW W JIMCTBEHHHULBI Naypckoi», «llomynsnunoHHbIE BOJHBI YHCIEHHOCTU
XMIIHUKOB M XKepTB», «Cxema JeHCTBHA ecTeCTBEHHOro orbopa», «Dopmbl OOppOBI 3a
CYILIECTBOBaHHEY, «MHycTpuanbHbIi MEJIaHU3M», «KuBbie HCKOMaeMbIe»,
«IToKkpOBUTENLCTBEHHAs OKpacka IKHBOTHBIX», «llpemynpexnaromas oKpacka >KUBOTHBIX»,
«®Dusnonoruueckue agantauun», «IIprcrnocoOIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurtepun Buna», «Bugsl-nBoitHukm», «CTpykTypa Buaa B npupoae», «CrocoObl
BUJ000pazoBanus»,  «leorpadguueckoe  BHmooOpa3zoBaHMe  TpEX  BHUAOB  JIAHJBILICH,
«DKOJIOTHYECKOE BHUI000pa3oBaHue BUAOB CcUHUID, «llomumonasl pactenuit», «KamyctHo-
peneyHslid THOPUIY.

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, dydesla NTHUI[ M 3Bepeil ¢
IpUMepaMu Pa3IMYHBIX TMPUCHOCOONEHUM, uyyuyena MNTULl W 3Bepedl pa3HbIX BHUJAOB, Tepdbapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMH.

JlaGopaTopHas padora «BrlsBIeHHE N3BMEHUUBOCTH Y 0OCOOCH OJTHOTO BHUJIA».

JlabopaTopuasi pab6ora «lIpucrnocoOneHuss OpraHM3MOB W WX OTHOCHTEIbHAs
11EeJIECO00PA3ZHOCTHY.

JlaGopaTopnas padora «CpaBHEHUE BHIOB 110 MOP(HOIIOTHIECKOMY KPHUTEPUIO».

Tema 3. Maxkpo3BoJIIOIIUS U €€ pe3yJibTaThl
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Metoapl u3ydeHuss MakpodBoaonnu. IlaneoHTonorndeckue METoapl U3y4EHUs DBOJIOLUH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIBI OPTAHU3MOB.

buoreorpadudeckue metoas! n3yueHus Bostolun. CpaBHeHue Guiopbl U (ayHbl MAaTEPUKOB
U 0cTpoBOB. buoreorpadguueckue oomacti 3eMin. BUIBI-OHIEMUKH U PETHKTHL.

OMOpHOJIOrMYECKHE U CPaBHUTENBHO-MOP(OIOrnyeckre METOAbl M3Yy4YEHHsI SBOJIIOLUU.
['eHeTHYeCKME MEXAHU3Mbl SBOJIIOLMM OHTOTEHE3a M IIOSABJICHHUS 3BOJIIOLMOHHBIX HOBILIECTB.
['oMostornyHble M aHAJIOTHMYHBIC OpPraHbl. PyluMeHTapHbIE OpraHbl M aTaBU3Mbl. MOJEKyJISIpHO-
reHEeTHYeCKre, OMOXMMUYECKHE M MAaTeMAaTHYECKHE METO/Ibl N3Y4YEHUS SBOMIONUU. [ OMOIOTHYHBIE
reHbl. COBpeMEHHbIE METO/IbI TOCTPOEHUSI (PUIOrE€HETUUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MyTallu{ U 3BOJIIOLMSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBmIIa) ABONIONUU. [Ipunyun cmenwvl hyrkyuii. HeodpatumocTtsb
IBOJIIOLIMU. AfanTUBHAA paauanusa. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINU.

JdeMoHcTpanun

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, J. I'ekkensb.

Tabnuupl n cxembl: «DUIOreHETHUECKUH Pl JIOWIAaIn», «APXEONTEPUKe», «3BEepo3yoOble
suiepel», «Creronedans», «Puanodgure», «CeMmeHHbIe ManopoTHUKW», «buoreorpaduyeckue
30HBI 3eman», «/[lpeiid koHTHHEHTOB», «Penukrb», «HavambHble cTaguum >MOPHOHAIBHOTO
Pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTHYHBIE M aHAJIOTMUYHbIE OpraHbl», «PyIuMeHTHI»,
«ATaBU3MBDY, «XpPOMOCOMHbIE HAOOphl YelOBEKa U IIUMIaH3e», «[JaBHBIE HampaBiIeHUs
ABOJIIOLIUNY, «O0I1IE 3aKOHOMEPHOCTH IBOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKUUHU, repOapuu, MYJSDKM HCKONAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUHU
HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BUTHE )KM3HU HA 3emJie

HayuHble TumoTe3bl NPOMCXOXKAEHUS KU3HM Ha 3emie. AOHOreHe3 M IMaHCHEPMUS.
JloHayuHble TPECTABICHUA O 3apOKICHUM >KM3HHM (KpeaunoHH3M). ['umore3a MOCTOSIHHOTO
camo3apoKJieHus XK1U3HU U €€ onposepxkeHue oneltaMu @. Penn, JI. Cnamnanuann, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3Talnbl HeOpraHuveckoi s»poironuu. [lnanerapHas (reosiorndyeckas) BOJIOLUS.
XuMuyeckasi 3BOJIOIUsA. AOUOTEHHBIN CHHTE3 OpPraHMYECKUX BEIECTB U3 HEeopraHuyeckux. OmnbIT
C. Mumnepa u I'. FOpu. OOpa3oBanue nonumepoB u3 MoHoMmepoB. KoanepBarnas runoresa A. .
OmnapuHa, runore3a nepsuuHoro OymnboHa JIkx. XomnpaeiiHa, reHernyeckas runoreza ['. Mémiepa.
Pu6oszumer (T. Yex) m rumore3a «vmpa PHK» V. T'mnbepra. dopmupoBanue MmemOpaH u
BO3HUKHOBEHUE MPOTOKJIETKH.

Hctopus 3emnnm u  wmeroasl €€ wusydeHusd. Vckomaemble OpraHM4eCKHE OCTaTKH.
['eoxpononoruss u e€ wmeroabl. OtHocutenbHass W aOCONIOTHAsE  TE€OXPOHOJIOTHSL.
['eoxpoHOIOrMYEcKast IKaja: 30Hbl, IPbl, IEPUOBI, JTTOXH.

HavanpHbie sTanbl opranuyeckoil sBomronuu. [losiBieHre M 3BOMIONUS TEPBBIX KIIETOK.
Oomonuss  Metabonu3Ma. Bo3HuKHOBeHHE TepBBIX 3KocucTeM. COBpeMEHHbIE MHUKpPOOHBIE
OMOIIEHKHU KaK aHAJIOT MepBbIX Ha 3emiie coobmiecTB. CTpomaronutsl. [IpokapruoTsl M 3yKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOTEHEe3). DBOJIOIMOHHOE MPOUCXOXKICHHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpraHM3MOB.  BO3HHMKHOBEHHWE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl BOIOIUH BhICHINX pacTeHuid. OCHOBHbIE apoMOp(o3bl pacTeHuil. Beixon
pacteHnii Ha cymly. llosiBieHHe CHOpPOBBIX pacTeHHWH M 3aBOoeBaHME MMM cymHd. CeMEHHbIE
pactenus. [IponcxoxieHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl HBOJIOIMHM KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennackas ¢ayna. KemOpuiickuii B3pbIB — IMOSBJIICHHE COBPEMEHHBIX THIMOB. IlepBbie XOpI0BBIC
*KHUBOTHBIC. JKM3Hb B BOAE. DBOMIONMSA MO3BOHOYHBIX. [IpoucxoxxaeHue ampuOUid U pEenTUIIHMA.
[TpoucxoxaeHne MIeKoNMUTAOMUX © NTHI. [IpuHmun kmrodeBoro apomopdosza. OcBoeHHe
0€CII03BOHOYHBIMU M TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.
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PazBuTue xu3HM Ha 3emMiie 1O paM U MEepUoJiaM: apXeu, MpoTEepo30H, Maaeo30M, Me3030H,
KaifHo30HM. OO0Imas XxapakTepuCcTUKa KIMMAaTa M reoJOrHuecKux mporeccoB. [losiBieHne u pacuseT
XapaKTepHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro YCJIOBHUS M BIUSHUE Ha Ta30BbIi COCTaB
aTMochepsl.

MaccoBble BBIMUpPAHHS — SKOJOTMYECKHE KpU3UChl mpouuioro. ITpuumusl U cineactBus
MacCOBBIX BbIMHpaHUi. COBpPEMEHHBIH SKOJIOTWYECKHH KPH3HUC, ero ocobeHHoctu. IIpobnema
coxpaHeHus OuopazHooOpas3us Ha 3emiie.

CoBpeMeHHass CUCTeMa OpPraHWYEecKOro Mmupa. lIpuHIMIBI Ki1accu(pUKAIMH OPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIITBI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Peau, JI. Cnamnannanu, JI. [Tactep, . U. Meunukos, A. 1. Onapun, JIx.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumsr 1 cxemsl: «Cxema ombita @. Pean», «Cxema onbita JI. Tlactepa mo u3ydeHuto
camo3apoxkJieHus: ku3Hu», «Cxema ombita C. Mwmmepa, I'. HOpu», «Otanbl HeopraHuueckon
3BOIOLMMY, «['eoxpoHonornyeckas mkana», «HauyanbHble 3Tambl OPraHUYECKON 3SBOIIOLUNY,
«Cxema o0pa3zoBaHUs DYKapUOT IMyTEM CUMOHOTEeHe3a», «CucTeMa )KUBOU MpUposD», «CTpoeHHUE
BUpyca», «Apomopdosbl  pacteHui», «PunnopuTh», «OTHOKIETOYHBIE  BOJOPOCINY,
«MHOroKJIeTOUHBIE BOOPOCINY, «Mxu», «IlanopotHukn», «I'onoceMeHHble pacTeHus», «Opranbl
[[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS >KUBOTHOIO MHUDPA», «ApPOMOpP(HO3bI KUBOTHBIXY,
«IIpocreiimue», «Kumeunononoctueiey, «llnockue yepBw», «UneHucroHorue», «PBIOB,
«3emHOBOJHBIEY, «lIpecMbikarommecs», «lItuupy, «Muekonuraronme», «Pa3BuThe XU3HM B
apXeuckou spe», «PasBurHe KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BuTHE KU3HHU B MAIECO30MCKOU
spe», «Pa3BuTHe KU3HM B ME3030MCKON 3pe», «Pa3BuTue XHM3HUM B KaWHO30HCKOH 3pey,
«CoBpeMeHHasi CUCTEMa OpPraHM4eCcKOro MUPay.

O6opynoBanue: repOapu pacTEeHUH pa3TUYHBIX OTAETOB, KOJUICKIIMM HACEKOMBIX,
BJIQKHBIE IIpEnapaTbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU HWIJIOKOXKHMX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Yydella MTULl U 3BEpEH, KOJUIEKUMU OKAMEHEJIOCTEH, TMOJIE3HbIX
HCKOIAeMbIX, MYJISKU OPIraHUYECKHUX OCTATKOB OPTaHH3MOB.

Bupryanbnas naGoparopHas padora «MogenupoBanue onbiToB Mumiepa—tOpu mo
M3Y4YEHHIO a0MOTE€HHOT0 CHHTE3a OpPraHMYECKUX COEAMHEHUN B IEPBUYHOI aTMochepe».

JlabopaTtopHass pabGora «l3yueHue U ONUCAaHUE HCKOMAEMBIX OCTATKOB JPEBHUX
OpPraHU3MOBY.

IIpakTnuyeckas padora «/I3yueHne ocoOEHHOCTEH CTPOCHUS PACTEHUN PAa3HBIX OTIEIIOBY.

IIpakTnueckas padora «l3yuyeHne ocoOEHHOCTEN CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema S. Ilpoucxoxaenue 4e10BeKa — aHTPONOreHe3

Paszpnensl u 3agaun anTponosiornv. MeToasl aHTPOINOJIOTHH.

CraHOBJIEHHE TPEACTABIECHUN O IPOUCXOXKICHUM 4YeEJOBEKa. PenuruosHele BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoncTBo  uenoBeka € JKMBOTHBIMHU. (CHcTeMaTHYeCKOe IIOJIOKEHHE  YENIOBEKA.
CBuzerenbcTBa  CXOJCTBA  4YEJIOBEKa C  JKMBOTHBIMU:  CPAaBHHUTEIbHO-MOP(OJIOTHYECKHE,
sMOpHonornyeckue, (QU3N0IOro-OMOXUMHUECKHe, ToBeJeHYeckre. OTauuus denoBeKka OT
KUBOTHBIX. [IpsAMOXOX/IeHHEe M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHe TOJOBHOTO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JBuxyuie cuibl ((pakTopbl) aHTpOIOreHesa: ouonoruueckue, conuanbabie. COOTHOIIEHHE
OMOJIOTMYECKUX U COLMAIBHBIX (PaKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbIE cTaauu aHTpororeHe3a. PanHue yenoBexkooOpa3Hble 00€3bsIHbI (IPOKOHCYIIBI) U
paHHHE TMOHTUABI — OOIIME MPEIKH YeIOBEKOOOPA3HBIX 00E3bSH M JIOACH. ABCTPAIONMUTEKH —
JIBYHOTHE TIpeaKku JiroAeil. YenoBek yMelnblid, MEpBble W3TOTOBICHUS Opyaud Tpynaa. Yenosek
OPSIMOXOJISAIINI W TEPBBIA BBIXOJ JIOACH 3a mpenensl Adpuku. UenoBek reinenbOeprckuii —
00K TPEeIOK HEeaHJEPTAIbCKOTO YEJIOBEKa M UYeJOBEKa pa3yMHOTO. YernoBeK HeaHACpTaTbCKHUi
Kak BHJI JIFOJEA XOJIOAHOTO Kiummara. YeloBeK pa3yMHbIM COBPEMEHHOIO THUIA, JIEHUCOBCKUU
YyeJIoBeK, 0OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u najaeoreHoMuKa.
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OBOJIIONMS COBPEMEHHOTO 4YeJIOBEeKa. ECTECTBEHHBI OTOOp B TOMYJSANMIX YEJIOBEKA.
MyTanoHHblid niporiecc U nonumopdusm. [lomynsunoHHbIe BOJHBI, Apeld TeHOB, MUTpaunus U
«3( ekt ocHOBaTENSH» B MOMYJILUAX COBPEMEHHOI'O YeJIOBEKa.

Yenoseueckue pacbl. [lonstue o pace. bonbiime pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HErpouJHasl (IKBaTOpHAIbHAs ), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKasi). Bpems u mytu
pacceneHusl uyeloBeKa IO IlaHeTe. EMUHCTBO 4denoBeueckux pac. HayuHas HeECOCTOSTENbHOCTH
pacusma. IlpucnocoGneHHOCTh 4YeaoBEeKa K pa3HbIM YCIOBHUSAM OKpY»Karouled cpensl. BiusHue
reorpaguuecKkoii cpesl U Iperida reHoB Ha MOP(OIOTHIO U (PU3UOTIOTHIO YETIOBEKA.

MexXaucUuIUIMHApHbIe  MeToAbl B (pu3nueckod  (OMOJIOTMYECKOI)  aHTPOMOJIOIUU.
OBOJIIOLMOHHAS AaHTPOIIOJIOTHSI ¥ TAJIE0AHTPOIOJIOTUS YEIOBEUECKUX MOoNyJsiuuil. buoconnansabie
UCCIIEIOBaHMsI IPUPO/Ibl yesloBeka. MccienqoBannue Ko3BOIIOLUN OHOJIOTHYECKOT0 ¥ COLUAIBHOTO B
YeJI0BEKE.

JdeMoHcTpanun

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

Tabmuuel u  cxembl: «MeToabl  aHTpPOHOJOrMM», «l'OJOBHOM MO3r  4YeJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBI», «CKeneT dYeloBeKa W CKelleT MHMMIaH3e», «PynauMeHTBl
aTaBU3Mbl», «JIBWXKyIIMEe CHJIBl  aHTPONOIEHEe3a», «ODBOJIIOLMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpanonutek», «YenoBek ymensli», «YenoBek npsaMoxoasmuiy, «JleHHUCOBCKUN YEIOBEK»
«Heannepransupsy, «KpomanboH1b», «IIpeakn yenoBeka», «Tarbl 3BOIIOLUH YelI0BeKay, «Pachl
YEJIOBEKay.

OO6opynoBaHue: MyJSDKM OKaMEHEJIOCTEH, MpeIMETOB MaTepUallbHOM KyJbTYpbl MPEIKOB
4enoBeka, penpoaykuuu (dpotorpadun) KapTUH ¢ MUPOJIOTUICCKUMHU U OHOICHCKUME CIOKETaMU
IPOMCXOXKACHUS 4YeJoBeKa, (Gororpaduu HaXOJOK HCKONAEMBIX OCTATKOB YEJIOBEKA, CKEJEeT
YyeJloBeKa, MOJENb Yepera 4YejgoBeKa W uepena IIMMIIaH3€, MOJENIb KUCTH 4YeJIOBeKa U KHUCTH
LIMMIIaH3€, MOJEIU TOPCa MIPEIKOB YEIOBEKA.

JlabopaTtopnasi pabora «/I3yueHue ocoOEHHOCTEH CTPOEHHS CKeJleTa YeJOBeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTnueckas padora «l3ydyeHne 3K0JIOTMYECKUX aJalTallMi YETOBEKay.

Tema 6. JkoJi0rust — HayKa 0 B3aHMOOTHOIICHHUSIX OPIAaHU3MOB H HAJOPraHU3MEHHbIX
CHCTEM C OKpY Kawowei cpenoi

3apoxaeHue M pa3BuTHe sSKosoruun B Tpynax A. I'ymOonpara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CyxauéBa. Paznmenst um 3amaum skomoruu. CBsi3b
DKOJIOTHH C IPYTUMHU HayKaMH.

Metoapl skonoruu. [loneBble HaOmioAeHUA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJHBIE U
nabopaTtopHble. MojenupoBaHie B 5KOJIOTMH. MOHHUTOPHHI OKpY’KaloIIeld Cpeibl: JIOKAIbHBIMH,
PETHOHANILHBIN U TJI00ATbHBIN.

3HaueHUe SKOJOTMYECKUX 3HAHMH U1 YellOBEKAa. DKOJIOIMYECKOE€ MHPOBO33PEHHE Kak
OCHOBa CBsi3€M 4YenoBedecTBa € MpuUpoaoil. POpMHpPOBAHHE HKOJOTUYECKOM KyJIbTYpHl H
HKOJIOTMUECKOM IPaMOTHOCTU HACEJIEHUS.

JdemMoHcTpauuu

IToptpetsl: A. I'ymbonear, K. ®@. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuuer u cxemsl: «Pa3gensl skonorun», «Meronabl 3kojgorun», «CxemMa MOHUTOPHUHIA
OKPYXaIOIIEeH CpeabD».

JlabopaTopnasi padora «/3ydeHre METOI0B 3KOJIOTHYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTaAHUS

Okonorndyeckue  (GakTopbl M 3aKOHOMEpHOCTH uX  JeictBus.  Krnaccugukanus
JKOJIOTUYECKHX  (akTOpoB:  abWOTHYecKWe,  OWOTHYECKHE,  aHTpomoreHHeie.  OOmme
3aKOHOMEPHOCTH JEUCTBHS 3Kojoruueckux ¢axtopon. IIpaBuno munumyma (K. [mpenrens, HO.
JIu6ux). TomepaHTHOCTh. DBPUOMOHTHBIEC U CTCHOOMOHTHBIC OPTaHU3MBI.
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AbGuoTtndeckue (akTopbl. CBET Kak 3KoJIorHUeckuil ¢akrop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OPraHu3Mbl. OKOJOTMYECKHE TIpYNINbl PACTEHUH M HKHUBOTHBIX I10
OTHOLICHHUIO K cBeTy. CurnanpHas poisb ceera. doTonepuoausm.

Temmeparypa kak skojormueckuii ¢akrop. JleficTBue TteMmepaTypsl Ha OpraHHU3MBIL.
[ToMKuIOTEpMHBIE H TOMOHOTEPMHBIE OPIAHU3MBbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skonormueckuil (akrop. [lpucrnocobnenus pacTeHHi K HOJAEPIKaHUIO
BosiHOrO OanaHca. Knaccudukanus pacteHuit o OTHOIIEHHIO K Boje. [Ipucnoco6ienus »xMBOTHBIX
K U3MEHEHHIO BOJHOTO PEXMMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJIHAs, HA3eMHO-BO3AYIIHAs, MOYBEHHAs, [IIyOMHHAas
NOJNOYBCHHAs], BHYTPUOpPraHW3MEHHas. (DHU3UKO-XMMHYECKHE OCOOEHHOCTH cpel OOUTaHUsA
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K KU3HU B Pa3HBIX Cpesiax.

buonoruueckue putmel. BHemHrne u BHyTpeHHHE pUTMBbl. CyTOUHBIE M TOAUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN )KU3HH.

XKuznennsie Gopmbl opranm3moB. [lonstue o xu3HeHHOU (opme. JKuzHeHHBIE (OPMBI
pacTeHHH: [epeBbsi, KyCTapHUKH, KYCTapHUYKU, MHOTOJIETHUE TpaBbl, OJHOJETHHE TPaBBI.
Kuznennsie (HOPMBI JKUBOTHBIX: THIPOOHOHTHI, TeOOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHHUS
1 o0pasa KU3HH.

buornueckne  ¢aktopsl. Buael  OMOTHYECKMX — B3aMMOACWCTBHI:  KOHKYpEHIIHS,
XMIHUYECTBO, cuMOM03 U ero Qopmel. Ilapasutusm, koomepauus, MyTyalu3M, KOMMEHCAJIU3M
(KBapTHUpPaHTCTBO, HaxJIeOHNYEeCcTBO). Herpoduueckue B3anmoaericTBus (Tonnueckue, Gopuieckue,
dabpuueckue). 3HaueHne OMOTUYECKUX B3aUMOJICHCTBUI JJIs CYLIECTBOBaHMS OPraHU3MOB B Cpeie
oOurtanus. [I[puHIMI KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpanun

Tabmuipl 1 cxembl: «Okojorudeckue (akTopb», «CBETOBOM CIEKTP», «DKOJIOTMUYECKUe
IPyINIBl KUBOTHBIX [0 OTHOLIEHUIO K CBETY», «TE€NJIOKpOBHBIE KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHbIEY», «DU3MONOrMYECKHEe aJanTalud >KUBOTHBIX», «Cpeabl OOUTaHHS OpPraHU3MOBY,
«buonornyeckue put™mel», «Ku3HeHHble GOpMBI pacTeHUID», «Ku3HEeHHbIE (HOPMBI KUBOTHBIXY,
«2JKocHucTeMa HIMPOKOJIIMCTBEHHOTO Jiecay, «JKocHucTeMa XBOWHOro Jiecay, «llemm nurtanusy,
«XunHnyectBoy, «Ilapazutuzm», «Konkypenuus», «Cumomnosy, «KommeHcannsmy».

O6opynoBanue: repbapuu pacTeHUH U IKUBOTHBIX, NPUCIIOCOOJICHHBIX K BIIMSIHHUIO
pasIMYHBIX ~ SKOJOTMYECKUX  (PAKTOpOB, TrepOapuu  CBETONIOOMBBIX, TEHEIIOOMBBIX U
TE€HEBBIHOCJIMBBIX PACTEHUH, CBETOJIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHusi, repOapuu M KOJUIEKLUU TETJIONI0OUBBIX, 3MMOCTOMKHMX, MOPO30YCTOWYHMBBIX pAacTEHU,
yyyesna NTHI U 3Bepeil, repbdapuu pacTeHWil, OTHOCSAIMXCA K Trurpopuram, Kcepoduram,
Me30(puTaM, KOMHAaTHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIUH KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX
cpenax, repOapuM M KOJUJIGKIMM PAcTeHUH W JKUBOTHBIX, OOJaJarolMX  YepTaMu
PUCIIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBUH KHU3HH, repOapuil U KOJJICKIIMHM PAacTeHUIN
U KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMH >KUBOTHBIX, YYACTBYIOIIUX B Pa3IMUHBIX
OMOTHUYECKUX B3aUMOJCHCTBHUSX.

JlaGopaTopHas padora «BrisiBIeHHE TPUCTIOCOOICHUI OPTAaHU3MOB K BJIIMSTHUIO CBETAY.

JlaGopatopuas pabGora «BpigBieHue mnpUCHOCOOJICHUNH OpPraHU3MOB K  BIMSHUIO
TEMIEPATYPHI».

JlaGopaTtopHass paGora «AHATOMHYECKHE OCOOCHHOCTHM pAaCTEHHH M3 pasHBIX MeCT
oOUTaHUN.

Tema 8. Jko/10rusi BUAOB M NOMYJIAIMI

DKOJIOTHYECKHE XapaKTepUCTHKU momyiasauud. [lomynsuus kak Ouonoruyeckas cuUcCTeMa.
Ponp HeomHOPOAHOCTH cpenbl, (uU3MYecKnx OaphbepoB M OCOOCHHOCTEH OWOJIOTMH BUIOB B
(OpMHPOBAHNUN IPOCTPAHCTBEHHOM CTPYKTYpbl Momyssiuuidi. OCHOBHBIE MOKA3aTeNN MOIYJISALUH:
YHCJIEHHOCTD, INIOTHOCTb, BO3pPACTHAs U I10JIOBAasi CTPYKTYpPa, POKIaEMOCTb, IPUPOCT, TEMII pPOCTA,
CMEPTHOCTb, MUTPALUS.

OKojoruyeckas CTpyKTypa mnonyisauuu. OneHKa YWCIEHHOCTH momnyssauuu. /[uHamuka
HOMYJSIIMKY U €€ peryysanus. buotndeckuil moTeHuuan nomyiassuud. MozaenupoBaHue JUHAMHUKU
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nomyisiuu. KpuBele pocta uMcneHHocTd mnomynsuudd. Kpusbsle BeDKuBaHusA. Perynsnus
YHUCICHHOCTH TMOMYJSIUI: poib (AaKTOPOB, 3aBUCAMIMX M HE 3aBUCAINIMX OT IUIOTHOCTH.
DKoJiorudeckue crparerud BunoB (I- u K-ctparerun).

[lonatue 00 »sKomoruyeckoi Hume Buaa. Mecroobutanue. MHOroMmepHas MOIETb
skojornueckord HumM JIx.M. Xarumncona. Pazmepsl skonormyeckod HumM. [loTeHnuanbHas u
pearn30BaHHas HULLIH.

Bun kak cucrema mnomymisiui. Apeanbl BUAOB. Buabl MU HMX JKU3HEHHBIE CTpPaTErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHHUS M MUTpPAlUil KUBOTHBIX. buHojormueckue WHBA3UU
Yy>KE€pPOJIHBIX BUJIOB.

JdemoHcTpauuu

IToprper: Ix. WM. XaTuynHCOH.

Tabnuipr 1 cxembl: «DKOJIOTHYECKUE XaPAKTEPUCTUKU Tomysiium», «[IpocTpancTBenHas
CTPYKTypa momyisiiun», «Bo3pacTHeie mnupamMuabl nonyssiuun», «CKOpPOCTh — 3aceleHus
MOBEPXHOCTU 3eMJIM pa3IUYHBIMU OpraHusMamuy», «Mojenb skojorudeckod Humu JIx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJJIEKINU )KUBOTHBIX.

JlaGopaTopnas padora «IIpucrnocobnenus ceMsiH paCTeHUM K pacCeICHUIO.

Tema 9. Jkoj10rus cO001MIECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsA3u MeEXIy OpraHu3MaMu B
OHOLIEHO3E.

OkocuctemMa Kak oOTkpeitas cucrema (A. k. Tencnwm). DyHKIMOHATBHBIC OJIOKH
OpPraHU3MOB B JKOCHCTEME: IMPOJYIEHTHI, KOHCYMEHTBI, PEIyLeHThl. Tpoduueckne YpOBHHU.
Tpoduyeckue nenu u cetu. Abuotuueckue 0yoku skocucteM. [louBBl M MBI B 3KOCHCTEMAX.
KpyroBopoT BELECTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE TOKa3aTeIN IKOCHCTEMBbI. buomacca u mpoAyKuus. DKOJIOrMUECKUEe MUPaMUIbI
quces, OMOMacChl U SHEPTUH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HarnpaBneHHbie
3aKOHOMEpHBIE CMEHbI COOOILIeCTB — cyKueccuu. IlepBUYHBIE M BTOPUYHBIE CYKLECCHMM M HX
OPUYMHBL.  AHTPOINOTE€HHBIE  BO3JEHCTBUS Ha  Ccykieccud. KiumakcHoe — cooOuiecTso.
buopa3noobpa3ue 1 moJHOTa KpyroBopoTa BELIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBL. JKOcucmemvl 03€p U pek. IDKOcucmemvl MOpeli U OKeaHos.
Dxocucmemvl myHop, i1ecos, cmenell, nyCMmvlHb.

AHTpOIIOTEHHBIE  3KOCHCTEMBI.  Arposkocuctema. ArpoueHo3. Pazauuusa  Mexay
AHTPONOTEHHBIMU U TPUPOJHBIMU YKOCHCTEMAaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u ¢ayHa.
CuHaHTponu3aus ropoackoil ¢payHsl. buonornyeckoe 1 X03s5HCTBEHHOE 3HAUEHHE arpO3KOCUCTEM
U YpOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aWMOJICHCTBUN OPTaHU3MOB B DKOCHCTEMAaX.
Ponv xackaonoeo sgppexma u 6udos-30uguxamopos (kiwouesvix 6ud08) 6 (HYHKYUOHUPOBAHUU
skocucmem. llepeHOC SHEpPrum M BEUIECTB MEXAY CMEKHBIMM SKOCUCTEMAMH. Y CTOMYMBOCTH
OpPraHU3MOB, MOMYJISIUI 1 SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3/IEHCTBUH.

Mexanusmol  6030elicmeus  3a2pA3HEeHUll  PA3HbIX  MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbL  IKOIOSUHUECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 6030elcmaus. MeToJOoJI0THsI MOHUTOPUHIA E€CTECTBEHHBIX H
AQHTPOIOTEHHBIX 3KOCUCTEM.

JdemMoHcTpanuu

[Toptpet: A. Ix. Tencnu.

Tabmuier u cxembl: «CTpykTypa OHMOIEHO3a», «DKOCHCTEMa IIMPOKOJIUCTBEHHOTO JIeCay,
«JKocuctemMa XBOWHOTO Jiecay, «DyHKIUOHAJIbHBIE TPYMIBI OPraHU3MOB B OJKOCHUCTEME),
«KpyroBopor BemectB B 3kocucteme», «llemum mwmraHus (macTOWIIHAA, JOCTPUTHAA)»,
«IJKonoruyueckas Nnupamua 4ucen», «IKOJOrHuecKas Mupamuaa OMOMacchl», «IKOJIOTHYecKas
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nupamuja sueprun», «O0Opa3oBanue Oonota», «llepBuuHas cykueccus», «BoccraHoBieHue Jjieca
1oCJIe MoXKapa», « IKOCHCTEMa 03epay, «ArporeHos3», « KpyroBopor BemecTB U MOTOK HEPTUHU B
arpoiieHosey, «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repOapu pacTeHUN, KOJUICKIIMM HACEKOMBIX, dYydella NTHII U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBApUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTunyeckas padora «/3yyeHue u onrcanue ypooIKOCHCTEMBD).

JlabopaTopHas padora «/3yueHue pazHooOpa3usi MEJIKUX MOYBEHHBIX YICHHUCTOHOTHX B
Pa3HBIX IKOCUCTEMAX).

IKeKypeHusi «IKCKypcHs B THUIMYHBIN OuoreoreHo3 (B ayOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJI0JIbHBIN WJIM IOWMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCeKypeus «IKCKypCHsl B arpodKOCHCTEMY (Ha MOJIe WIIA B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTreMa

buocdepa — oOmennanerapHas oOonouka 3eMiiu, /i€ CYLIECTBYET WIIM CYyIIECTBOBaia
KU3Hb. PazBuTHe mpencrapienuil o 6umocdepe B Tpyaax I. 3rocca. Yuenue B. WM. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH cylecTBoBaHus Ouocheprl. OcobeHHOCTH OMOChEphl Kak TI00ATBHOM
skocuctembl. JluHamuyeckoe paBHOBecue B Oumocdepe. KpyroBoporel  Bemects U
OMOTeOXMMHUYECKUE UKIIBI (YIiepoa, a3oTa). PUTMUYHOCTD sBNIeHHI B Ouocdepe.

3onanbHOCTh Ouocdepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHIpPa, XBOWHBIE
jeca, CMEIIaHHBIE W IIUPOKOJIUCTBEHHBIC JIECA, CTEIH, CABAHHBI, IyCTHIHH, TPOIMYECKUE Jieca,
BBICOKOTOPBs. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U (QyHKIHS )KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIMaIa U OMOCHEepHBIX
byHKIHA.

JdemMoHcTpauuu

IToptpetsr: B. 1. Bepranckuii, 3. 3rocc.

Tabmuisr u cxemsl: «I'eocdepsr 3emnn», «KpyroBopor asora B mpupone», «KpyroBopor
yraepoaa B mpupojne», «Kpyroopor kucnopoga B mpuponae», «KpyroBopor Bojsl B mpHUpoOne»,
«OcHoBHBIE OMOMBI cymny, «Knumatuyeckue mosica 3emiuny, « Tyaapay, «Tairay, «CMenranHbii
necy, «lllupokonucTBeHHbIH Jec», «Crenby, «CaBanHay, «[lycTeiHay, « Tponuueckuit gecy.

O6opynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUH >KHBOTHBIX.

Tema 11. YestoBek M OKpYyKawUIas cpeaa

DKOJIOTHUECKUE KpU3UChI WU UX TpUYUHBL Bo3zaeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AyIIHOW cpenbl. OXpaHa Bo3ayxa. 3arpsa3HeHue BoJHOW cpelbl. OXpaHa BOJHBIX
pecypcoB. Paspymenne noussl. OxpaHa MMOYBEHHBIX pecypcoB. MI3MeHeHue Kimmara.

AHTpOMOreHHOe BO3ACHCTBHE Ha PACTUTENBHBIN U KUBOTHBIA MHp. OXpaHa pacCTUTEIHLHOTO
¥ )KUBOTHOTO Mupa. OCHOBHBIC IPUHITUITEI OXpaHbl pupoabl. Kpacubie kauru. Oco0o oxpaHseMbIe
npupozansie Teppuropun (OOIIT). Borannueckue capl 1 300JI0THUYECKUE TTAPKH.

OCHOBHBIE TIPHUHITUIBI YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA M NPHUPONBL. PanmoHampHOE
OPUPOJIONIONB30BAHUE M COXpaHEHHe OHoNornyeckoro pasHoobOpasus 3emnu.  OOmme
3aKOHOMEPHOCTH TJIO0AIBHBIX 3KOJIOTHYECKHX KpH3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HUca U
€r0 BEpOSATHBIE MOCIECTBHUS.

Pa3BuTne MeTO/I0B MOHUTOPUHTA PAa3BUTHUS OMTACHBIX TEXHOTCHHBIX TporieccoB. Cucmemmbie
uccneooeanusi nepexooa K pecypcocbepezarowjeli. U KOHKYPEHMOCHOCOOHOU  dHepeemuke.
buonocuueckoe pasznoobpasue u o6uopecypcel. Hayuonanvhvie uHopmayuounvie cucmemsl,
obecneyusarouyue 00CMyn K UHGOPMAYUU N0 COCMOAHUIO OMOETbHLIX 81008 U IKocucmem. OCcHO8bl
9Kopeabunumayuu dKocCucmem U cnocobos 6opvovl ¢ Ouonospedxcoenusimu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTNEM.

JdemoHcTpauuu

Tabmuuer u  cxembl: «3arps3HeHue atMochepb», «3arps3HeHHe TUIpochepsD»,
«3arps3Henne nouBb», «IlapHukoBwIid 3ddekT», «Ocobo oXpaHseMble MPUPOIHBIC TEPPUTOPUNY,
«Mogenu ynpasiasieMoro Mupay.
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O6opynoBanue: ¢oTtorpadun OXpaHIEMBIX PACTCHHH | JKUBOTHBIX KpacHOW KHUTH
Poccniickoit denepanuu, KpacHoi KHUTH pernoHa.

HJIaHI/IpyeMLI Pe3yJabTaThbl 0CBOCHUSA NIPOIrPpaMMbI

JIn4yHOCTHBIE pe3yJIbTaThI

OdI'OC COO ycranaBiauBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOCHHUS OOYYarOIIMMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U PEIMETHBIC.

B cTpykType JNMYHOCTHBIX pPe3yJbTaTOB OCBOEHUS MPOTrpamMMbl MO OHMOJOTHH BbIAEICHBI
CJIETYFOIIME COCTABIISIONINE: OCO3HAHNE 00YUYaIOIUMUCS POCCHICKON IPaXKIAHCKOM UICHTHYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO, HaAluyue MOMueayuu K
00y4YeHHIO OMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX yOeXKICHHI JINYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEH U UCTOPUUECKUX TPATUINI pa3BUTHS OMOJIOTMUECKOTO 3HAHUS, 20MOBHOCb
u cnocodonocmv O0y4arOUIMXCS PYKOBOJACTBOBATHCA B CBOEH JIEATEIBHOCTH LEHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKAMH, MPUCYIIUMHU CHUCTEME OHOJIOrMYecKOro oOpa3oBaHUs, Haiuyue
NPAGOCO3HAHUSA IKOJIOTUYECKON KYJIBTYPBl, CHOCOOHOCMU cmadums TEIU U CTPOUTh KU3HEHHBIE
TIJIaHBI.

JIn4HOCTHBIE PE3YyJIbTaThl OCBOECHHUS MPOTrpamMMbl MO OMOJOTMM JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATEIbHOW JAEATEIbHOCTH B COOTBETCTBHHM C TPAJAULUOHHBIMU POCCUHCKHUMHU
COLIMOKYJIbTYPHBIMU, HMCTOPUYECKHMMH U JyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH, IPHUHSTHIMU B
oOmiecTBe MpaBWIaMM U HOPMaMU TIOBEJIEHUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUSA,
CaMOBOCIIMTAaHUs M CAMOPa3BUTHSA, PA3BUTHs BHYTPEHHEW IIO3MIMM JIMYHOCTH, NATPUOTU3MA H
YBaXEHUA K 3aKOHY M INPABONOPSAKY, YEJIOBEKY TpyJa MU CTaplIeMy IOKOJEHHUIO, B3aHUMHOTO
yBa)KEHUsI, 0EPEKHOT0 OTHOIICHUS K KyJIbTYPHOMY HACIEAUIO U TPAIULUSAM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickon Denepannn, NpUPOAE U OKPYKaKOLIEH cpee.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHUS y4yeOHOro mpeamera «buonorus» NOMKHBI OTpakaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXcs PyKOBOJCTBOBATbCS CHOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTAlW, TO3UTUBHBIX BHYTPEHHUX yOeXKIECHUH,
COOTBETCTBYIOIUX TPAJAUIIMOHHBIM LIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIMPEHNE KU3ZHEHHOTO
ONBITA U ONBITA AEATEIBHOCTH B MPOLECCE peaTn3alii OCHOBHBIX HAIIPaBJICHUN BOCIUTATEIbHOU
JESATEIIBHOCTH, B TOM UUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUA:

C(OPMHUPOBAHHOCTh  TPAKIAAHCKOM MO3UIMM  OOyyalomlerocss Kak aKTUBHOIO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOI0 OOIIECTBA;

OCO3HaHME CBOMX KOHCTHTYLMOHHBIX TIpaB M OO0S3aHHOCTEH, YBa)XEHHE 3aKOHa U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM AEATENBHOCTU NMPHU CO3JAaHUU YUEOHBIX NMPOEKTOB,
pelIeHnn yu4eOHbIX U TO3HABATENIbHbIX 33/1a4, BHIITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTpENeNATh COOCTBEHHYIO IMMO3MIIMIO TI0 OTHOIIEGHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHUE YUUTHIBATh B CBOUX JIEHCTBUAX HEOOXOJMMOCTh KOHCTPYKTUBHOTO B3aMMOAECHCTBUS
JHOJIeH ¢ pa3HBIMU YOEKACHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COI[HAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B THIPOIlECCE COBMECTHOIO BBIIOJHEHUS YYEOHBIX,
ITO3HABATEJIBHBIX U UCCIIEIOBATEIBCKHX 3a/1a4, YBAXKUTEIBHOTO OTHOLIEHUS! K MHEHUIO ONIIIOHEHTOB
pu 00CYX/IEHUH CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON IE€ATEIbHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOU TPaXTAHCKON HMIESHTUYHOCTH, MATPUOTU3MA, YBAKCHHUS K
CBOEMY HapoOJy, 4YyBCTBAa OTBETCTBEHHOCTH Iiepe] PonuHON, ropoCcTH 3a CBOM Kpal, cBO0 Ponuny,
CBOH S3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSIIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOIIEHNE K IPUPOJIHOMY HACIENNIO M aMATHUKAM IIPUPOJIBI, JOCTHXKEHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;
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CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUNCKUX YUYEHBIX B CTAHOBJIEHUE U pa3BUTHE OMOJIOTHH,
IIOHUMAaHHusI 3HA4YCHUA 6HOJIOFPII/I B TIO3HAHMH 3aKOHOB IIpHUPOAbI, B JKHU3HMU YCJIOBCKA U
COBPEMEHHOT0 00I11eCTBa;

ujeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIY)KCHHIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHUE AYXOBHBIX IEHHOCTEH POCCUIICKOT0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYALIMIO U MPUHUMATh OCO3HAHHBIEC PELICHHS, OPUECHTHPYSCh Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMbI U HCHHOCTU,

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJUTEISIM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSITUS IEHHOCTEH CEMEHOMN KU3HU B COOTBETCTBHUHU C TPATUIMSAMU Hapo10B Poccuu;

4) 3cTeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIOYas SCTETHKY ObITa, HAYYHOIO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHKUE SYMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXXCHHUIO B PA3HBIX BHUAAX HNCKYCCTB4, CTPEMJICHUC IIPOABJIATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usnueckoro BocnuTaHus, (OPMHPOBAHUS  KYJIbTYPbl  30pPOBbS U
IMOLUMOHAJIBLHOTO 0JIArONOJTyYusi:

MMOHMMAaHUE W pean3als 30pOBOro W 0e30macHOro o0pasza KU3HH (3I0pOBOE MUTAHUE,
coOIOZIeHHe TUTHEHWYECKUX MpaBWI U HOpPM, cOATaHCUPOBAHHBIA PEXUM 3aHATUH U OTAbIXA,
peryisipHas pu3HMYecKasi akTUBHOCTD), O€pEKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIEHUS
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

IMIOHUMAaHWEC NOCHHOCTU IMpaBUJl HWHAUBUAYAJIBHOTO W  KOJUICKTUBHOI'O 0e30IacHoTo
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE IMOCJEACTBUM M HENpPUATUS BPEAHBIX NPUBBIUEK (yHOTpeOJEHHUs aJIKOToJs,
HapKOTHUKOB, KYPEHHUS);

6) Tpy10BOT0 BOCIIMTAHUS

TOTOBHOCTB K TPY/y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10Jt00ue;

TOTOBHOCTH K aKTHBHOU ACATCIIBHOCTHU TEXHOJIOTMYECKOU U COHI/Ia.TII)HOI\/II HaIpaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, TUIAHUPOBATH U CAMOCTOSITEILHO BBIMOIHSITH TAKYIO JESITEbHOCTD;

UHTEpPEC K pa3iauuHbIM cdepaM NpodecCHOHATbHOW AEATEeIbHOCTH, YMEHHME COBEpIIAThH
OCO3HAaHHBII BBIOOp OyAyIIei mpodeccrun u peaarn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUI0O M €CaMOOOpPa30BAaHMIO HAa MPOTSHKEHUU Bceil
KU3HU;

7) 3KOJIOrM4YeCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIecO00pa3HOe OTHOLICHHE K NMPHPOJIE KaK MCTOYHMKY KU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS DSKOJOTHYECKON KYyJIbTYyphl: TPUOOPETEHHE OMbITa IUIAHWPOBAHUS
IMMOCTYIIKOB U OLICHKHU MX BO3MOXXHBIX HOCJ'IG)ICTBI/II\/’I JJISA 01<py>1<a}01ue171 CpEabl;

OCO3HaHUe TTI00aThHOT0 XapaKTepa SKOJOTHIECKUX POoOJIeM U MyTel X PelIeHHS;

CIOCOOHOCTh HMCMOJb30BaTh MpUOOpeTaeMble MPU W3YYEHUH OMOJIOTMU 3HAHUS U YMEHUs
IOpU pElIeHUU TMpoOJIeM, CBS3aHHBIX C paIlMOHAIBHBIM TPUPOJONOIB30BaHUEM (COOIIOCHIE
IMpaBUJI IOBCACHUSA B IIPUPOAC, HAITPABJIICHHBIX Ha COXPAHCHUEC PABHOBCCHUA B OKOCHUCTEMAX, OXpaHy
BUJIOB, 3KOCHCTEM, Onocdepsl);

AKTMBHOE HENPUITUE ACHCTBHI, MNPUHOCSAIIUX BPEA OKpPYKAIOIIEH NPUPOIHOU Ccpene,
YMCHHUC TIPOTHO3UPOBATH He6JIaFOHpI/IHTHI>Ie 9KOJIOTUYCCKUEC TIMOCICACTBUA MPCANPHUHUMACMBIX
JIEUCTBUI U MPEIOTBPAILATH HUX;

HaJIMYUC Pa3sBUTOr0 JSKOJOTMYCCKOTO MBIIIJICHUS, 3KOJIOTHYECKOU KYJbTYpPBbI, OIIbITa
NESTENIbHOCTH ~ DKOJIOTUYECKOM  HAmNpaBlIE€HHOCTH, YMEHHS  PYKOBOJICTBOBATbCA HMH B
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MO3HABATE/IbHON, KOMMYHUKATUBHON M COLUAIbHONM NPAKTHKE, TOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd M OOLIECTBEHHOM MPAKTHKH, OCHOBAaHHOIO HA JHalore KyJbTyp, CIIOCOOCTBYIOILETO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYJIbTYphl KaK CPEACTBA B3aUMOJIECHCTBUS
MCKAY JIOAbMU U ITO3HAHUWA MHPA,

MOHUMaHue crenupuKkd OMOJOTUM KaK HayKu, OCo3HaHHs e€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAYYHOTO MBILIUICHUS, CO3JaHUM LIEJIOCTHOTO MPEJCTAaBICHHUS 00 OKpY’KaloIeM
MHUpE KaK O €JMHCTBE MPUPO/IbL, YEJIIOBEKa U 00IEeCTBa, B MO3HAHUU MIPUPOJIHBIX 3aKOHOMEPHOCTEH
U pelIeHuN MpodieM COXpaHEeHUs PUPOJTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUMMOCTHU OHMOJIOTHM JIJIi COBPEMEHHOM IMBIIIM3ALMU: O00eCreYeHUs
HOBOI'0O YpPOBHA pa3BuTUA MCAWLMUHBI, CO3JaHUC IICPCICKTHBHBIX 6HOT€XHOJ’IOFI/II71, CIIOCOOHBIX
peliaTe pecypcHbie MpoOaeMbl pa3BUTHS UYEIOBEUYECTBA, MOUCKA MyTeH BBIXOJA U3 TII00AIBbHBIX
AKOJIOTMUYECKUX MPpOOeM U oOecreueHusl Nepexoja K yCTOMYMBOMY Pa3BUTHUIO, PALMOHAIBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTCPCCOBAHHOCTL B IIOJYYCHUU 6I/IOJIOFI/I‘~I€CKI/IX 3HAaHUH B OeiIAX ITOBBIINICHUS O6HI€I>1
KyJbTYpbl, €CT€CTBEHHO-HAYyYHOH TPAMOTHOCTH, KaK COCTaBHON dYacTu (YHKIHMOHATHHOU
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMoi npu u3y4eHur OUOIJIOTHH;

MOHMMaHUE CYIIHOCTH METOJOB TO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCIOJIB30BaTh IIOJydyaeMble 3HAHUS U1 aHajdu3a U OOBSCHEHUs SBJICHUI
OKPYXAIOIIeT0 MUpa M MPOUCXOMANIMX B HEM H3MEHEHUN, yMEHHUEe JaelaTb OOOCHOBaHHbBIE
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX (1)aKTOB U HUMCIOIHUXCA JaHHBIX C LOCJIbIO IOJIYYCHUSA
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIsl  pelleHUus
po0JieM B peanbHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HAaHHUE IICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTE OCYHICCTBJIATH IMPOCKTHYIO U
MCCIIEI0BATENBCKYIO ACSITENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEephIBHOMY OOpa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMHA 1O OWOJOTMM B COOTBETCTBUU C IKHU3HEHHBIMH
NOTPEOHOCTSAMHU.

MeTanpeamerHslie pe3yabTaThl

MeramnpeaMeTHble pe3yJbTaThl OCBOEHHsI y4eOHOro mnpenMeTra «bHOJOrHsS» BKIIOYAIOT:
3HaYyuMble 18 (QOPMHpPOBAHUS  MHUPOBO33PEHUS  OOYyYaIOUIUXCSd  MEXKIUCIUILUIMHAPHBIE
(MeXnpeMeTHbIE) O0IIeHayYHbIe TOHATHUS, OTPaXKaIOIIKE 1IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa U
cnenupuKy METOJOB IO3HAHMSI, MCIOJb3YyEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, HEPTHs,
SBJICHHE, TIPOIIeCcC, CUCTeMa, HayuHbIH (DaKT, IPUHIUI, TUIIOTe3a, 3aKOHOMEPHOCTbD, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HaONI0/IeHNe, W3MEpEeHHe, SKCIEPUMEHT U JpYrHe); YHUBEpCaJbHbIE y4eOHBIE

JEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATHUBHBIE, pEryJsiTUBHBIE), obecrnevnBaroIIme
dbopmupoBanre (HYHKIIMOHAIBHOW TPaAaMOTHOCTH M COIMAJIBHON KOMIETCHIIMH OO0YYarOIIUXCs;
CHOCOOHOCTh o0yyaromuxcs HCIIOJIb30BAThH OCBOCHHBIE MEXKIUCIUILIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W YHUBEpCAJbHbIE Y4yeOHblE JEHCTBUS B IO3HABAaTEIbHON U
COILIMATILHOM TTPaKTHKE.

B pesynprare wusydeHuss OWMOJOTMM Ha YPOBHE CpEAHETO 00mero oOpa3oBaHUs Yy
oOydaromierocss OyayT cOpMUPOBaHBI IMO3HABATEIBbHBIE YHUBEPCAIbHBIC Yy4UeOHBIC EHCTBUS,
KOMMYHHUKATHBHBIC YHHUBEpCAIbHBIC yUeOHbIC NIEHCTBHS, PETYJISTHBHBIC YHHUBEPCATbHBIC yUeOHBIC
HeﬁCTBHH, COBMECCTHAasA ACATCIBHOCTD.

MeramnpeaMeTHbIe pe3yJIbTaThl OCBOCHHUSI IPOTPaMMBbl CPEIHEro oOmero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OgJiaeHne YHUBEPCAJIBLHBIMH YYeOHBIMH MO3HABATEIbHBIMH IHCTBUSIMH:
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1) 6a3oBbIe JJOrHYeCKHeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh W AaKTyaJIM3UpOBaTh MpoOJieMy, paccMaTpuBarh €&
BCECTOPOHHE;

MCIOJIB30BATh MPH OCBOCHUH 3HAHWI MPUEMBI JIOTHUECKOTO MBIIUICHHS (aHaIu3a, CHHTE3a,
CpaBHEHUS, KiaccuuKauy, o000OImIEeHNs), pAacKpbIBaTh CMBICT OHOJIOTUYECKUX ITOHSTHH
(BBLACTIATH UX XapaKTepHbIC MPU3HAKY, YCTAHABIMBATh CBSI3U C IPYTUMU MOHATHIMH);

ONPEAETSATh IETH JESTEIFHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUH WX JOCTHIXKCHUS,
COOTHOCHTD PE3YJbTaThl ACATEIBHOCTHU C MOCTABJICHHBIMHU LEJISIMU;

UCTIONIB30BATh OHMOJIOTMYECKHE TOHATHS JUIA OOBSCHEHUS (AKTOB M SIBICHUH >KUBON
IPUPOIB;

CTPOUTH JIOTHYECKHE PACCYKICHUS (MHIYKTUBHBIC, ITyKTUBHBIC, 10 AaHAJOTUH), BBISIBIATD
3aKOHOMEPHOCTH W TPOTUBOPEYMs B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH BBIBOJABI U
3aKJTFOUCHHS;

MPUMEHSITh CXEMHO-MOJICBbHBIE CPEICTBA Il NPEACTABICHUS CYIIECTBEHHBIX CBS3CH M
OTHOUICHUH B HW3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYMil Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IUTaH PEHICHUs MPOOJIEMBI C YIETOM aHAIN3a UMEIOIIMXCS MaTepPUATIbHBIX U
HEMaTepHaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBBI B JIESTEIBHOCTb, OIICHUBATH COOTBETCTBUE PE3yJbTATOB LEISM,
OLICHUBATh PUCKH MOCIIEICTBUI e TEILHOCTH;

KOODAMHUPOBATh M BBIIOJHATH PAa0OTy B YCIOBHSX PEAIbHOrO, BHUPTYaJbHOTO |
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BHBATh KPEaTHBHOE MBIIUICHHUE TIPH PEIICHUH KU3HEHHBIX IIPOOIIEM.

2) 6a30BbIe HCCIE0BATENbLCKHE IEHCTBHUS:

BJIaJIeTh HaBbIKAMM Yy4eOHO-MCCIIEOBATEIbCKOM U MPOEKTHOH NesATeTbHOCTH, HaBBIKAMHU
paspemnieHus mpoodJieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY IIOMCKY METOJIOB
pelLIeHHsl PAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

WCTIOJB30BATh PA3JIUYHBIE BHIBl JCSATEIHHOCTH II0 TIOJYYEHHUIO HOBOTO 3HAHHSA, €ro
UHTEpHpeTalyu, NpeoOpa3oBaHUI0 UM NPUMEHEHHIO B YYEOHBIX CHTyallUiX, B TOM 4YHCIE NpHU
CO3JIaHUH YYEOHBIX U COIIMATBHBIX IPOECKTOB;

(¢bopMHpOBaTh Hay4HbII THUI MBIIUICHUS, BIaJ€Th HAyYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMU
MOHATUSIMH U METOAMU;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIE 3aJjaud B OOpPa30BaTENbHON NEATEIBHOCTH M
KU3HEHHBIX CHUTYaIHsX;

BBISIBJIATh IIPUYUHHO-CIIEJICTBEHHBIE CBSI3U M aKTyaJIU3UPOBaTh 3a/1auy, BBIABUTaTh THIIOTE3Y
e€ pelreHus, HaXOqUTh apTyMEHTHI JJIs JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh MTapaMeTphl
U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh MOJYYCHHBIC B XOJIE PEIICHUS 33a[aul Pe3yJIbTaThl, KPUTHYECKH OIICHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHUE B HOBBIX YCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OIEHHBATh IPUOOPETEHHBIHN OIBIT;

OCYILIECTBIIATh IIE€JICHANIPABICHHBIN IMOMCK IMEpeHoca CPEeACTB U CIIOCOOOB JEHCTBHUS B
poeCCHOHATIBHYIO CpEey;

yMETh  MEPEeHOCUTh 3HAaHMA B  [O3HABATEJIbHYIO W  NPAKTUYECKyl0  o0jactu
KU3HEEATCITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE HJEH, MpEUIaraTh OPUTHHAIBHBIE TOIAXOIbI W pEIICHHUS, CTaBUTh
npoOIeMbl U 33Ja4u, TOMYCKAIOIINE albTepHATUBHbIC PELICHHUS.

3) padora c unopmanmeii:

OPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX HHGpoOpManuu (TeKCTe yd4eOHOro mocoowus,
HAyYHO-TIONYJIIPHOM JUTEpaType, OMOJOTMYECKHX CJIOBapsAX W CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B lHTepHeTe), aHaMM3UpoBaTh HHGOPMAIMIO pPA3NIUYHBIX BUAOB H (opm
Ipe/ICTaBICHNS, KPUTUYECKHU OIICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEYHBOCTE;

25



(GbopMyIMpOBaTh 3ampoChl M IPHUMEHATh pa3IMYHbIE METOJbl IPU TMOUCKE M O0TOOpe
O6uonornyeckoit nHGopMaIu, He0OX0IUMOM /IS BHIIOJTHEHUS y4eOHBIX 3a/1a4;

IpUOOpeTaTh ONBIT MCHOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPULIEHCTBOBAThH KYJIbTYPY aKTHBHOI'O UCIOJIb30BaHUS Pa3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh ONTUMAJbHYIO (OpPMY IpeICTaBIEHHs OMOJIOTHYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTOE);

UCIOJb30BaTh HAy4HbIH S3bIK B KayecTBE CpeJCTBa INpu pabore ¢ OHOJIOrMYecKon
uHpopMaLuell: NMPUMEHATh XUMHUYECKHE, (U3NYECKHEe M MaTeMaTU4YeCKHe 3HAKU M CUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HWCHOJb30BaThb U IMPeoOpa3oOBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJIeTh HABBIKAMM pAClO3HABaHWs M 3allUThl MHPOpPMALUH, HH(OPMALIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBJajieHNe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMH el CTBHSIMU:

1) o6enme:

OCYILIECTBIISATh KOMMYHHKALIMU BO BCeX cdepax *KM3HM, aKTUBHO Y4acTBOBAaTh B JMAiOre
WIM JIUCKYCCUHM IO CYIIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3ajaBaTh BOIPOCHI, BBICKA3bIBATH
CYX/IEHUS OTHOCHUTEJIbHO BBIIOJIHEHUS Npe[jlaraeéMod 3ajJaud, YYUThIBaTb MHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIIEHHUS, IOHUMATh 3HaYEHNE COLUAIIbHBIX 3HAKOB,
NPEINOCHIIIOK BO3HUKHOBEHUS! KOH(MDIMKTHBIX CHTyallMid, YMETh CMST4YaTh KOH(IUKTHI U BECTH
HIEPEroBOPHI;

BJIAJIETh PA3IMYHBIMH CHIOcO0aMH OOIICHWS W B3aWMOJICHCTBHSA, TOHHMATh HaMEPEHUS
JOPYTUX JIOJEH, MPOSBIATh YBAXHUTEIbHOE OTHOLIEHHE K COOECEHMKY U B KOPPEKTHOW (opme
(bopMyIIMpPOBATh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3pPEHUS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAs IeSITeIbHOCTD:

MMOHMMAaTh M HUCIOJb30BaTh MPEUMYLIECTBA KOMAaHAHON M WHIUBUAYalIbHOW pabOTHI Hpu
peueHn OHoIorudeckoi mpoOsaeMbl, 0OOCHOBBIBATE HEOOXOJIMMOCTh NMPUMEHEHHS TPYNIIOBBIX
¢dbopM B3aMMOEMCTBYS IPU peLIeHUH y4eOHOM 3a/1auu;

BbIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUN C y4€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

IPUHUMATh [I€JM COBMECTHOM JESITEIBbHOCTH, OpPraHU30BBIBATH M KOOPAWHUPOBATH
JICHCTBHS 11O €€ TOCTHIKEHUIO: COCTABIATh IUIaH JECHCTBHM, paCIpeNesaTh POJIU C Y4ETOM MHEHUM
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PaOOTHI;

OLICHMBATh KaueCTBO CBOET0O BKJIaJa M Ka)KJIOT0 YYaCTHHKA KOMaH bl B OOIIUN pe3yNbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npejajaraTb HOBBIE MPOEKTHI, OIEHUBAThb WIEH C TO3UIHUKM HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATErMUeCKO€ TIOBEIEHHWE B PA3NIMYHBIX CHUTyalUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBnajeHne YHMBePCAJIbLHBIMHU PeryisiTHBHBIMH 1eiCTBUAMM:

1) camoopranm3amnus:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIS BBISBICHHS MpOOJeM W HX pEHIeHHUs B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM LIENEBbIE U CMBICIIOBbIE YCTAHOBKU B CBOMX
JEHCTBUAX M IOCTYNKAaxX IO OTHOLIEHUIO K JXMBOW NPUPOJE, CBOEMY 3I0POBBI0 U 3J0POBBIO
OKpY’KaIOLIHX;

CaMOCTOSITENIbHO OCYUIECTBIISTh IO3HABATENIBHYIO JIEATEIbHOCTh, BBISBISATH MPOOIEMBI,
CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJjaul B 00pa30BaTEIbHON JEATEIbHOCTH U KU3HEHHBIX
CUTYaIHSIX;
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CaMOCTOSITEJIHO COCTABJIAThH IJIAH PELICHUs MPOOJIEeMbl C y4E€TOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTyalUsIM;

pacimpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBaTh (POPMUPOBAHMIO M IPOSIBJICHUIO IMIMPOKOH 3pYIUIMM B Pa3HbIX 00JacTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIM U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIJICTh HAaBBIKAMU MMO3HABATEIBHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JACUCTBUI U
MBICIIUTENBHBIX MIPOLECCOB, UX PE3yJbTaTOB M OCHOBAHUM, UCIOIb30BATh NMPUEMBI pedIeKCHH A
OLICHKH CUTYal[1H, BHIOOpA BEPHOTO PEIICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX PH aHAJIU3€E PE3yIbTaTOB ACITCIBHOCTH;

3) npuHsiTHE CeOsl H APYTHX:

MIPUHUMATD ce0sl, IOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYI'MX IIPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMIMOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MMO3ULMH JAPYTroro 4eJoBeKa.

IIpenmeTrHbie pe3yJIbTaThI

[IpenMeTHble pe3ynbTaThl OCBOCHUS CoOJAep)KaHUs ydeOHoro mnpeamera «buonorus» Ha
yri1yOn€HHOM YpOBHE OPHEHTHPOBaHbI Ha oOecredeHue NpoQHIbHOr0 0OyueHHs! 00ydaroumuxcs
6uonorur. OHM BKIIIOYAIOT: cHElU(pUUEcKHe /Uisi OMOJIOTUN Hay4yHble 3HAHUS, YMEHHUS U CIOCOObI
JeMCTBUI 1O OCBOEHUIO, MHTEpHpPETAlMd U IMPeoOpa3oBaHUIO 3HAHWM, BBl AEATEIBHOCTH IO
MOJIyYEHUIO HOBBIX 3HAHUN M WX NPUMEHEHHUIO B Pa3IMYHbIX Y4EOHBIX, a TaKkKe B peabHBIX
JKU3HEHHBIX cuTyauusax. [IpenMeTHele pe3yapTaTsl IPEICTaBICHbI 110 TOJaM U3yUEHUs.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 10 knacce n0MKHbI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE€ U POJIM OMOJIOTMHM B CHCTEME E€CTECTBEHHBIX HAayK, B
(OpMHPOBAHNHN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B MO3HAHUU 3aKOHOB MPUPOJBI U PEIICHUN
po0JsieM palMoHaIbLHOTO MPUPOJONOIb30BAHUS, O BKIIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B
pasBUTHE OMOJIOTHY;

BJIQJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
Ouosornyeckue TEPMUHBI W TOHATHS (PKU3Hb, KIJIETKA, OpPraHu3M, MeTaboyM3M, TIOMeoCTas,
CaMOpEeryJisiliysl, CaMOBOCIPOU3BECHUE, HACIEACTBEHHOCTh, M3MEHUYHMBOCTb, POCT M Pa3BUTHE),
6uonornyeckue Teopuu (kiaerounas teopus T. [lIsanna, M. llnelinena, P. Bupxosa, xpomocomHast
teopus HacieacTBeHHocTH T. Moprana), yuenus (H. 1. BaBuioBa — o 1ieHTpax MHOTOOOpa3us u
MPOMCXOXKACHUS KYJIBTYPHBIX PacTE€HHiT), 3aKOHBI (€MHOO0pa3Hs MOTOMKOB IEPBOr0 MOKOJIECHHUS,
pacIlerIeHHsl, YUCTOThI TaMeT, He3aBUCUMOTro HacienoBaHus ['. MeHens, roMoJ0rH4ecKuX psoB
B HaciencTBeHHOH n3meHunBocty H. 1. BaBuiosa), mpuHIUIB! (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJIaMU HAy4YHOTO MO3HAHMS, UCIOJIb3YEMbIX B OHMOJOTHYECKUX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMHMCAaHUE, N3MEPEHHUE, HAaOI0AeHNE, SKCIIEPUMEHT);

YMEHHE BBIJENATh CYIIECTBEHHBbIE MPHU3HAKU: BHUPYCOB, KJIETOK IMPOKAPUOT U SYKapuoT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHCJe OakTepuid, rpubOB, pacTeHUH,
KMBOTHBIX M 4YEJIOBEKA, CTPOCHMsI OPraHOB M CHCTEM OPraHOB PACTCHHM, KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB JKU3HENEATEIbHOCTH, MPOTEKAIOLINX B OPraHU3Max PacTeHUH, KUBOTHBIX U UYEJIOBEKA,
OMOJIOTMYECKUX IPOIIECCOB: OOMEHa BelIeCTB (METabO0aU3M), TIPEBPAIICHHS YHEPTUH, OPOKECHHUS,
aBTOTPO(HOrO M reTepoTPOPHOro TUIIOB MUTAHUsA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
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rameToreHesa, ’MOpuoreHe3a, MocTIMOPHOHATIBHOTO Pa3BUTHS, PAa3MHOKEHUS, WHIUBUAYAIbHOTO
pa3BUTHUS OpraHu3Ma (OHTOI'€HE3a), B3aUMOJEICTBHS T€HOB, FETEPO3UCa, UCKYCCTBEHHOI0 0TO0DA;

yMEHHE YCTaHABIIMBATh B3aMMOCBS3M MEXAY OpPraHOMJaMH KIETKM U HX (YHKIUSMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M MX (QYyHKIHMSAMH, MEXKIy OpraHaMd U CUCTEMaMH OPTraHOB Y
pacTeHUM, KUBOTHBIX U YEJIOBEKa U UX (DYHKIUAMHU, MEXy CUICTEMaMU OPraHOB U X (PYHKIHUIMH,
MEXy dTarnaMu oOMEeHa BELIeCTB, ITalaMy KJIETOUYHOTO LIUKJIA ¥ )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
sTanam 3MOPHOHAIBHOIO PAa3BUTHS, TEHOTUIIOM M (PEHOTUIIOM, (DEHOTUIIOM U (aKTOpaMU CpPEeIIbl
o0uTaHUS;

YMEHHE BBISIBISATH OTIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM 4YHUCIIE PACTCHHIA,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIIUE ApTyMEHThI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIMKY ISl JOKAa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYIII;

yYMEHHE pelaTh OMOJIIOTUYECKUE 33/1a4H, BBISBISATh MPUYHMHHO-CICCTBEHHBIC CBSI3U MEXILY
UCCJIEyEMbIMU OHMOJIOTMUECKUMHU IPOLIECCAaMU U SIBICHUSMM, JEJIaTh BBIBOJBI M IPOTHO3bI Ha
OCHOBaHUU MOJTYyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINNOIHATH JIA0OPAaTOpPHBIE U IPaKTUYECKHE padoThl, COOJIOJATh IpaBWia IpU
paboTte ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIBUTaTh TUIOTE3bl, MPOBEPSITh HX IKCIHEPUMEHTAIbHBIMU CpEICTBaMH,
dbopMynupys Ledb UCCIe0BaHMUs, aHATM3UPOBAThH MOJIYYCHHBIE PE3YJIbTAThl U JIENIaTh BBIBO/IBI,

YMEHHE Y4YacTBOBAaTh B Y4€OHO-HMCCIIEIOBATEIHCKOH paboTe MO OMOJIOTHH, SKOJOTHU U
MEAMIIMHE, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOINECTB, M MYyOJMYHO MPEACTABIAThH
MOJIyYCHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(EPEHIUX;

yYMEHHE OIICHMBATh dTHUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEI0BaHUN B 00sacTu OHUOIOrUu
Y MEIUIMHBI (KJIOHUPOBAaHKE, HCKYCCTBEHHOE OIIOIOTBOPEHUE, HAPABICHHOE N3MEHEHNE FeHOMa
U CO3/JaHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3ZHAHHBIM BBIOOpP Oymyied mpodecCHuOHAIBHON JeATETLHOCTH B
o0nact OMOJIOTUH, MEAULMHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEITLCKOTO XO3sMCTBA, MUIIEBOM
IPOMBIIIIEHHOCTH, YIIIyOJIATh MO3HABATEIbHBIM MHTEpEC, HApPaBICHHBI Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOLIEH mpodeccun U MPOJOIKEHHE OMOJIOTMYecKOro oOpa3oBaHUs B OpraHU3AIMAX
cpenHero npoheccuoHaIbHOTO U BBICIIETO 00pa30BaHuUs.

[IpenmeTHble pe3ynbTaThl OCBOCHHUs yueOHOro npeamera «buonorus» B 11 Knacce n0IKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJH OHUOJIOTUM B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B IO3HAHUU 3aKOHOB
OPUPOJBI M PEIIEHUH SKOJOTHYECKUX MPOOJeM YellOBeYecTBa, a TAKXKe B PEIIEHHUH BOIPOCOB
paloHaIbHOIO MPUPOAOIOIB30BAHUSA, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOILIEHHUS K MPUPOE,
OO0IIeCTBY, YEJIOBEKY, O BKJAJe POCCHUHCKHUX U 3apyOeKHBIX YU€HBIX-OMOJOrOB B pa3BUTHE
OHOJIOrnH;

yYMEHHUE BJaJeTh CUCTEMOM OMOJIOTMYECKUX 3HAaHUI, KOTOpas BKIIIOYAET OMpPEIeNICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATalOUIMX OHOJOTUYECKUX TEPMHUHOB M TOHATUH (BUA,
JKOCHCTeMa, Ouocdepa), Ouonoruyeckue Teopuu (dBomronMoHHass Teopusi Y. JlapBuHa,
cuHTeTHueckas Teopusi sBomtouuu), yueHus (A. H. CeeproBa — o myTsSX U HampaBICHHIX
sBomtonnu, B.W. BepHaackoro — o 6uocdepe), 3akoHbl (reHeTudeckoro paBHosecus Jlx. Xapau u
B. BaiinGepra, 3apogsimeBoro cxojactsa K. M. bapa), mpaBuna (Munumyma lO. JluGuxa,
HKOJIOTHYECKOM MUPaMUIbl SHEPTHH ), TUNOTe3bl (Tunore3a «mupa PHK» V. T'unbepra);

yMEHHE BJaJe€Th OCHOBHBIMH METOJAAMHM HAYYHOTO TIO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTHYECKUX HCCIEIOBAaHUAX IKUBBIX OOBEKTOB UM HSKOCHCTEM (ONMHMCaHUE, H3MEpeHHe,
HaOJI0/IeHUE, SKCIEPUMEHT), CIIOCO0aMHU BBISBICHHSI M OLIEHKH AHTPOIOIeHHBIX HM3MEHEHHH B
IIPUPOJIE;

YMEHHE BBIICNATh CYyIIECTBEHHbIE IPU3HAKHU: BHJIOB, OMOIE€OIEHO30B, HSKOCHUCTEM U
onochepsl, CTaOWIM3UPYIOUIETO, [BUXKYIIETO M  Pa3phIBAIOIIETO ECTECTBEHHOTO OTOOpA,
AJJTONATPUYECKOT0 U CUMITATPUYECKOT0 BUI000pa30BaHUsl, BIMSHUS ABMKYIIUX CHJI BOJIOLMHU Ha
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reHooH TMOMyJSIUH, MPUCIOCOOJCHHOCTH OPraHu3MOB K cCpelae OOWTaHMs, 4YepeaoBaHUs
HATPaBIICHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIESCTB M MIOTOKA YHEPTHU B YKOCUCTEMAX;

yMEHHE yCTaHABIMBATh B3aUMOCBSI3U MEXIY MPOLECCAMU IBOJIOLUH, IBUKYIIUMHU CUIAMH
AHTPONIOTEHE3a, KOMIIOHEHTAMH PA3JIMYHBIX YKOCHCTEM U TIPUCIIOCOOICHUSIMU K HUM OPTaHHU3MOB;

YMEHHE BBISIBISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, IPUCIOCOOIEHHOCTh BUIOB K
cpene oOurtaHus, aOMOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB OKOCHCTEM, B3aUMOCBSI3Ei
OpPraHU3MOB B COOOIIECTBAaX, AHTPOIIOTCHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHUYECKYI0 TEPMUHOJIOTHIO H
CUMBOJIUKY [UIsl JIOKa3aTelbCTBA POJCTBA OPraHU3MOB pPa3HbIX CUCTEMATUYECKUX TPYIIIL,
B3aMIMOCBSI3M OPTraHU3MOB M CpeIbl OOMTAaHWS, €IMHCTBA YEIOBEUYECKHX pac, HEOOXOIMMOCTHU
COXPaHEHHUS MHOTooOpa3usi BUJAOB U DKOCHCTEM KaK YCIOBHUS COCYIIECTBOBaHHS MPUPOILI U
YeIIOBEYECTBA;

yYMEHHE pelaTh OMOJIOTUYECKUE 33/1a4H, BBISBISATH IPUYMHHO-CICCTBEHHBIC CBSI3U MEXILY
UCCJICTyeMbIMU OHMOJIOTMYECKUMH IPOIIECCAMU UM SBJICHHUSIMH, JEJIaTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU MOJTYyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOIHITH JIA0OPATOPHBIE W IMPAKTUYECKHE pPadOThI, COOIOMATh IMpaBWIA IPH
paboTte ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIIBUTATh THUIOTE3Bl, TPOBEPITh WX JKCIEPUMCHTAIBHBIMU CpPEICTBAMH,
dbopMynupys Ledb UCCe0BaHNUs, aHATM3UPOBAThH MMOJIYYSHHBIE PE3yJIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE Y4YacTBOBAaTh B Y4€OHO-HMCCIIEIOBATEIHCKOH paboTe MO OMOJIOTHH, SKOJOTHU U
MEAMIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, UM MYyOJIMYHO MPEACTABIAThH
MOJTy9YEHHBIC PE3yJIbTATHI HA YYCHUYCCKUX KOH(PEPEHIINSX;

YMEHHE OIICHMBATh THIOTE3bl M TEOPUU O TMPOUCXOXKICHUHM JKU3HU, YEIOBEeKa U
YEIIOBEYECKUX pac, O MPUYMHAX, IOCICJACTBUSAX H CIHOCO0AaX NPEIOTBPAIICHUS TI00ATBHBIX
U3MEHeHu# B buocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIM BBIOOp Oyayied mpopecCHOHAIBHON JeATETLHOCTH B
obnacTu OMONIOTHH, DKOJIOTUH, MPUPOIONONH30BAHMS, MEIUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEITBCKOTO XO3SMCTBA, MHUIIEBOH MPOMBINIUICHHOCTH, YIIyOJIsaTh MMO3HABATEIHHBIN
WHTEpEC, HAMPaBJICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH MPOPECCHH U MPOAOKEHUE
OMOJIOTUYECKOTO O0pa30BaHMsI B OPTraHM3AIMIX CPEAHET0 MPO(EeCcCHOHAIILHOTO W BBICIIETO
o0Opa3oBaHusl.

TemaTuyeckoe NIaHMPOBaAHUE

10 knacc
KonnuecTBo vacos DIIEKTPOHHBIE
HaumenoBanue
Ne (undpossie)
/| PA3ACIOB U TEM Beero Kontponbusie IIpaktnueckue 06pa3oBATEbHbBIE
MIpOrpamMMbl paboThI paboThI pecypesI
1 buonorus kak Hayka 1
9 JKuBble cucteMbl 1 UX 5
U3ydeHHe
3 Bbuonorus xkinetku 2 0,5
4 Xumuueckas 10 1
OpraHu3aIys KICTKH
5 CtpoeHue u GyHKINH 8 1 5
KJICTKH
OOMeH BemecTB U
6 MIpEBpAICHUE SHEPTUH B 9 1
KJIETKE
7 Hacnencreennas 9 0,5
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uHpopmManusa u
peanuzarys e€ B KJIETKe

JKU3HEHHBIN UK
KJIETKHU

10

Crpoenue u GyHKIUU
OpraHU3MOB
Paszmuoxxenue u
pa3BUTHE OPraHU3MOB

17

1,5

1,5

11

12

13

I'enernka — Hayka o
HACJIEJICTBEHHOCTH U
U3MCHYHUBOCTH
OpraHu3MOB

3aKOHOMEPHOCTH
HACJIeJCTBEHHOCTH

3aKOHOMepHOCTI/I
HN3MCHYHNBOCTH

10

0,5

14

I'eHeTnka yenoBeka

0,5

15

Cenexuusi opraHu3MoB

16

buorexnonorus u
CHUHTETHYECKAs
ouoJiorus

17

O06o061IEHNE U
cUCTeMaTHU3aus 3HaHUHU

O0111e€e KOJIMYECTBO YaCOB 110
nporpamme

102 2

13

11 kaacce

No

o/

HanmenoBanue pasznenos
Y TEM IIPOrpamMMBl

3apoKJI€HUE U pa3BUTHE
SBOJIFOLIMOHHBIX
IIPEACTABJICHUN B
O6uoI0rNu

Konmuectso yacoB

KoHnTponbHbIe

Bcero
paboThI

IIpaxkTrueckue
paboTsl

DIIeKTPOHHBIE
(uncpoBsie)
oOpa3oBarenbHbIE

pecypcsl

MukposBontonus u eé
pe3yabTaThl

MakposBontonus u eé
pE3yJIbTATHhI

IIpoucxoxneHue u
pa3BUTHE )KU3HU Ha
3emie
IIpoucxoxnenue
YeJI0BEKa —
AHTPOIIOI€HES

14 1

15

10

1,5

DKOJIOTHSI — HayKa O
B3aMMOOTHOIICHHSIX
OpraHu3MoOB U
HaJOpPTaHU3MEHHBIX

0,5
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CHUCTEM C OKpYKarollen
cpenoit
Opranusmsl 1 cpena

7 9 15
oOuTaHUA

8 OKonorus PHI[OB " 9 0.5
MOMYJISAIUI
DKOI0THs COOOIIECTB.

9 DKOJIOTrHYecKue 12 0,5
CHCTEMBI

10 buocdepa — rmobanpHas 6
9KOCUCTEMA

11 YesoBek U OKpYIKaroIias 5
cpena

12 O06o00611eHuE U } 5
cHUCTEMaTHU3alMsl 3HAHUI

OO0111e€ KOJIMYECTBO YaCOB 110 99 13

porpaMme
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