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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yue6HOMY mpenMetry "buomorus" (nmanee - OMOJOTHS) HA YPOBHE CPETHETO
obmero oOpa3oBaHus pazpaboTaHa Ha ocHOBe DeaepanbHOro 3akoHa OoT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit @eaepanumn», PI'OC COO, Konuenuuu npenogaBaHus yaeOHOTO
npeameTa «brosorus» 1 OCHOBHBIX MOJIOKEHUH (eaepaabHOl pabodeil mporpaMMbl BOCITUTAHUS.

VYueonnpiii peamet «buonorusy yrinyonéaHoro ypoBHs u3ydenus (10—11 kmacchr) siBisercs
OJIHUM U3 KOMIIOHEHTOB MpeAMeTHOI oOmactu «EcrecTBeHHO-HAayuHble TpeameTsl». CorjacHo
nosoxenusm GI'OC COO npoduiabHbIe yaeOHbIE TPEAMETHI, H3ydaeMble Ha YTITyOJIEHHOM YPOBHE,
SBJISIIOTCS ciocoOoM auddepeHiuanuy 00ydeHuss Ha YpOBHE CpeaHero ooOimero oOpa3oBaHHs U
MPU3BaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOILIUM, CPEIHHUM OOIINM, CPEeIHUM
npodeccHoHaIbHBIM U BBICIIUM 00pazoBaHueM. B To ke BpeMs KaXIbld M3 3TUX Y4EOHBIX
MpeIMETOB JOJDKEH OBbITh OpPHUEHTUPOBAaH Ha MPUOPUTETHOE pelleHue oO0pa3oBaTeNbHbIX,
BOCIIUTATENBHBIX W Pa3BUBAIOUIUX 3aJ[ad, CBS3aHHBIX € NpodopuUeHTaIeil oOydaromuxcs u
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTh HAy4HOIr'O 3HAHHWA, CBA3aHHOTO C OMOJIOTHEH,
MEIUIIMHOM, SKOJIOTHEH, TICUXO0JIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydueOHOMy mpenMery "buonorus" ma€t mpencraBlieHHE O MENW U 3aavax
u3ydeHus ydebHoro mpenmera «buosorus» Ha yriyOoa€HHOM ypoOBHE, ONpenenseT o0s3aTenbHoe
(MHBapUaHTHOE) TMpPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpUpOBaHHWE IO pa3feiiaM U TeMmaw,
pacnpezeneHue no Kjiaccam, peKOMEHIYeT MOCIeI0BaTeIbHOCTh U3yUeHHs yueOHOro MaTrepHana C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKK y4eOHOTO Mpoliecca, BO3PACTHBIX
ocoOeHHOCTel oOydaromuxcs. B mporpamme mo OHOJIOTMH peaau30BaH MPUHIIUAI TPEEMCTBEHHOCTH
C WU3y4YeHHEM OWOJIOTHM Ha YpPOBHE OCHOBHOTO o0O0Imero oOpa3oBaHus, Ojaromaps dYemy
MPOCMATPUBAETCS HAMPABICHHOCTh Ha TOCJENylollee pa3BUTHE OHOJIOTHYECKHX 3HAHMH,
OpUEHTHUPOBAHHBIX HAa (HOPMHUpPOBAHHE €CTECTBEHHO-HAyYHOTO MHPOBO33PEHUS, SKOJIOIHUECKOTO
MBIIILJICHHS, TIPEICTABICHHI O 3I0pOBOM 00pa3e KU3HH, Ha BOCIUTAHUE OEpEex HOr0 OTHOIIEHUS K
OKpYXalolel MpupoaHON cpene. B mporpamme mo OMOSOTHHM TakXke IMOKa3aHbl BO3MOXKHOCTH
yaeOnoro mpeamera «buosorms» B peanmzanuu TtpeboBanuit ®I'OC COO k mIaHUpyeMbIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEAMETHbIM pe3yiabTaTaM OOy4deHHs U B (OPMUPOBAHUU
OCHOBHBIX BHJOB Yue€OHO-TIO3HABATEIbHOM JEATENHOCTH OOYy4alOmIMXCSd IO OCBOEHHIO
coJiepaHus OHOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHusI.

VYyeOnpii mpeamer «buonorus» Ha YpOBHE CpeaHero oOImero o0pa3oBaHUs 3aBEpPIIACT
OmoJIoTMYecKoe 0O0pa3oBaHWE B IMKOJIE W OPUCHTHPOBAH HA PACIIMPEHHE W YIIIyOJICHWE 3HAHUN
00yJaromMXcsi 0 KUBOW MPUPOJIC, OCHOBAX MOJICKYISIPHOW M KJIETOYHOU OMOJIOTUH, SMOPHUOJIOTHI
1 OMOJIOTHH Pa3BUTHUS, TEHETUKHU, CEJIEKIIMH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U IKOJIOTUH.

N3yuenue ydyeOHoro npeamera «buonorus» Ha yriyOJeHHOM YPOBHE OPHUEHTHpPOBAHO Ha
MOATOTOBKY OOYYaIOUIMXCS K MOCIEAYIOEMY MOTYyYeHHIO OMOJIOrMYecKoro 00pa3oBaHus B By3ax
U OpraHu3aluax cpenHero mnpodeccruoHanbHOro o6pa3zoBanus. OCHOBY €ro CoJepKaHUs
COCTaBIIIET CHUCTEMa OMOJOTMYECKUX 3HAHWM, TOJYYEHHBIX MPU H3YYEHUHU OOy4aronIMMUCs
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pa3JesioB OWOJOrMM Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 kiaccax 3Tu 3HaAHUS TMOJy4YalOT pa3BUTHE. TaK, pacHIMPEHBl U YTITyOJEHbI
OMOJIOTMUECKHE 3HAHUS O PACTCHUSX, )KUBOTHBIX, Tprbax, OaKTepHsiX, OpraHu3Me YeIOBEKa, OOITIX
3aKOHOMEPHOCTSIX KHU3HU, JOTOJHUTEIHHO BKIIOYEHBI OMOJIOTHMYECKHUE CBEACHUS MPUKIATHOTO U
MOMCKOBOTO XapakTepa, KOTOPbIE MOXHO HCHOJIb30BaTh KaK OPHEHTUPHI Ui MOCIEAYIOUIEro
BbIOOpa mpodeccuu. Bo3MoskHa Taxke MHTErpamus OMOJIOTMYECKUX 3HAHUN C COOTBETCTBYIOIIUMU
3HAHUSIMH, [OJIYYEHHBIMH OOYYalOIIMMHCS TNpPU HU3Y4YeHUH (QU3UKH, XUMUHU, Teorpaduu u
MaTeMaTHKH.

CtpykTypa mnporpamMmbl 10 y4deOHOMY mnpeametry "buomorus" oTpakaer CHCTEMHO-
YPOBHEBBII W 3BOJIONUOHHBIM MOAXOJbl K H3ydeHHUI0 Ouojoruu. CoriacHoO WM, H3y4aroTcs
CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTE€pHbIE ISl KUBBIX CHUCTEM DPAa3HOTO YPOBHS OpraHU3allvy,
HBOJIIOIIMY OPTaHUYECKOT0 MHpa Ha 3emile, COXpaHEHUs OMOJIOrMYECKOTo pa3HooOpa3us IIIaHETHI.



Tak, B 10 xmacce uM3y4aroTCss OCHOBBI MOJICKYJSIDHOM M KJIIETOYHOW OHMOJIOTHH, SMOPHOJIOTUH H
OMOJIOTMM pPa3BUTHUS, TEHETUKH U CEJEKIUU, OMOTEXHOJOTMH M CHHTETHYECKON OHoJoruu,
AKTYATM3UPYIOTCS 3HAHUS OOYyYaromuxcs Mo OOTaHWKE, 300JI0THH, aHATOMUHU, (U3HOJIOTHUN
yenoBeka. B 11 kiacce M3ydaroTcs 3BOJIOLMOHHOE YYEHHE, OCHOBBI AKOJOTHMM W YYEHHE O
ounocdepe.

VYueOnpi mnpenMer «buosorws» Tpu3BaH 00€CIEYUTh OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTMYECKUX TEOPUI U 3aKOHOB, UJIEH, IPUHIIUIIOB U MPAaBUII, JIKAIINX B OCHOBE COBPEMEHHOI
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, 3HAHUH O CTPOEHHHM, MHOTO00pasuu U OCOOEHHOCTAX
KIETKH, OpraHu3Ma, T[ONYJSIUKM, OHOLIEHO3a, HSKOCUCTEMBI, O BBIAAIOMIUXCS HAyYHBIX
JNOCTHUKEHHSIX, COBPEMEHHBIX MCCIEIOBAaHUAX B OMOJIOTHH, MPUKIIAJHBIX acleKTaxX OMOJIOTHYECKUX
3HaHMi. [Ins pasBUTHS W TOAJEp)KAaHUS HHTepeca oOydaroluxcs K OHOJOTMH Hapsay co
3HAYUTENIBHBIM 00BEMOM TEOPETHUECKOr0 MaTepualia B COACpPKaHUHM IPOrpaMMBbl MO OHOJIOTHH
MPEAYCMOTPEHO 3HAKOMCTBO C HWCTOPUEH CTAHOBIICHHWS W PAa3BUTHUS TOW WJIM HWHOW 0O0MacTu
OMOJIOTHH, BKJIQJOM OTEUECTBEHHBIX U 3apyOCKHBIX YYEHBIX B pEIICHHE BaXKHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Ilenp m3ydenus ydebHoro npeamera «buosorus» Ha yriayOnEHHOM YpOBHE — OBJIAJICHHE
00y4aroUMMUCS 3HAHUSIMHU O CTPYKTYPHO-(QYHKIIMOHATIBHON OpPraHUu3alliy KUBBIX CUCTEM Pa3HOTO
paHra U mnpuoOpeTeHHue YMEHUN UCIOJb30BaTh ATH 3HaHHWS B (GOPMUPOBAHHMU HHTEpeca K
onpenenEHHo ob6macTd TpodecCHOHATBHON JESTENHbHOCTH, CBSI3aHHOW ¢ OWOJIOTHEH, WIH K
BBIOOPY YUEOHOTO 3aBEICHHUS VISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTkeHune Leiau u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOn€HHOM YpOBHE
obecrieunBaeTcs PelIeHueM CIIEIYIOUIUX 3a/1au:

OCBOEHHE O0YyYaIONIMMHUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX OMOJOTHYECKHX
TEOPUSIX, KOHIEMLHUAX, TUMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TpaBUJIaX, COCTaBISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTUHY MUPA; O CTPOCHUH, MHOT000pa3uu U 0COOEHHOCTSX
OMOJIOTMUECKHX CHUCTeM (KJIETKa, OpraHu3M, IMOMyJslus, BHJA, OHWOreomeHo3, Ouocdepa); o
BBIJAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEOBAHUIX B OMOJIOTHH;

03HaKOMJIEHHE O0YyYaIOMINXCs ¢ METOJaMH TIO3HAHUS KUBOM MPUPOBI: HCCIEA0BATEIHCKUMU
METOJaMU OHOJIOTHYECKUX HayK (MOJEKYJISIPHOW M KJIETOYHOW OHOJIOTHH, SMOPHOJIOTHU H
OMOJIOTUM pPa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTMH M CHHTETHYECKON OuoJoruwu,
MAJICOHTOJIOTUH, JKOJIOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEJIEHUs  OMOJOTHYECKHX
ucciaenoBaHuii B jabopatopun W B mpupoae (HAOMIOIEHWE, HW3MEPEHHE, OSKCICPUMEHT,
MO/ICTUPOBAHNUE);

OBJIaJICHUE OOYYAIOLIUMUCS YMEHHMSIMH: CaMOCTOATEIbHO HAaXOJUTh, aHAIM3UPOBATh U
MCIO0JIb30BaTh OMOJIOTMYECKYIO0 HH(OpMAIMIO; MOJb30BAThCsl OMOJOrMYECKOH TEPMUHOJIOTHEH U
CUMBOJIMKOM; yCTaHABJIMBATh CBA3b MEX]y Pa3BUTHEM OHOJIOTUHU U COLIMATbHO-3KOHOMHYECKUMHU U
HKOJIOTHYECKUMHU TMpoOIeMaMH YeOBEYeCTBa; OLEHUBATH IMOCIEACTBHS CBOCH AESITETbHOCTU IO
OTHOIICHUIO K OKpYy)Kalolleld NpUpOJHON cpede, COOCTBEHHOMY 3/J0pPOBbI0 M 370POBHIO
OKPYXAaIOIUX JIIOJIeH; OOOCHOBBIBATH M COOMIOAATh MEphl NPO(PHIAKTHKA HWHQPEKIIUOHHBIX
3a00JI€BaHUi, TpaBUiia TOBEJICHUS B TPUPOJE W OOECTedYeHHs Oe30MacHOCTH COOCTBEHHOM
KU3ZHEJCITENIbHOCTH B UYPE3BbIYAWHBIX CHUTYalMsAX IMPUPOJHOTO M TEXHOTEHHOIO XapakTepa;
XapaKTepH30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BuTHE y OOYYaIOUIUXCS WHTEIJIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIOIIUMUCS OTKPHITHSIMM W COBPEMEHHBIMH HCCJIEIOBAaHUSMU B OHOJIOTHH,
pelaeMbpIMu €10 MpoOieMaMH, METOJO0JIOTHEH OHMOJIOTMYECKOTO HCCIEIOBAaHUS, MPOBEACHUS
SKCINEPUMEHTAJIbHBIX  HMCCIEAOBAHMM, pelIeHus OMOJOrMYecKHX 3ajad, MOJEITUPOBaHUS
OMOJIOTHYECKHX 0OBEKTOB U MPOIIECCOB;

BOCITUTaHHE y OOYy4alOMIMXCs IIEHHOCTHOTO OTHOIIEHMsI K >KMBOW MPUPOJE B LEJIOM U K
OTIEeNbHBIM €€ oObeKkTaM U SBICHUSAM; (OPMHUPOBAHUE OSKOJOTMYECKOM, T'e€HEeTHYECKON



IrPaMOTHOCTH, OOIMIeH KyJIbTypbl TOBEIEHUS B MPHUPOJE; HHTETpali €CTeCTBEHHO-HAYYHBIX
3HAHWM;

npuodpereHne oOy4JaIOUTUMUCS KOMIETEHTHOCTH B PALMOHAIBHOM MPUPOIONOIb30BAHUH
(cobmroieHre MpaBWII IOBEACHHS B TIPUPOJIE, OXPaHbl BUJIOB, SKOCHCTEM, OHMOC(Ephl), COXpaHEHUHN
COOCTBEHHOTO 3J0pPOBBS W 3J0POBbS OKPYXKAIOIIMX JIIOACH (COoOMoeHuss Mep Npo(HUIaKTHKA
3a0oJsieBaHM, oOecrieueHHue OE30MAaCHOCTH KU3HEACATEIbHOCTH B YpPE3BBIYANHBIX CHUTYaLUAX
MPUPOJHOTO M TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE HCIIOJIb30BAHUS OMOJIOTUYECKUX 3HAHUN U
YMEHHH B MMOBCEIHEBHOM KU3HH;

CO37aHME YCJIOBHM JUII OCO3HAHHOTO BbIOOpa OOYYarOIIMMHCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON  TPAGKTOPUHU, CIIOCOOCTBYIONMICH  mocieayromeMy  npodeccHOHaTbHOMY
CaMOOIIPEeIeIICHNUIO, B COOTBETCTBUHU C UHIUBUYaIbHBIMU HHTEpECAMH U MOTPEOHOCTIMHU PETHOHA.

OOmiee YWCIO YacoB, OTBEACHHBIX HA M3y4YCHHE OWOJIOTMH Ha YIUIYOJICHHOM YPOBHE
cpenHero ooOmiero oopazoBanusi, cocrabiser 204 gaca: B 10 xkimacce — 102 gaca (3 yaca B HEfIeI0), B
11 ximacce — 102 gaca (3 yaca B HEJEINIO).

OT60p opraHu3aMoHHBIX (OPM, METOJIOB U CPEACTB 0OyUEeHUSI OMOJIOTUH OCYIIECTBIISCTCS C
yuéToM crenuuKd €ro COoJAep)KaHUS W HaIpaBIEHHOCTH Ha MPOJOJDKEHHE OHOJIOrMYecKOro
00pazoBaHus B OpraHU3ANMAX CPEAHETO MPOPECCHOHAIBHOTO U BBICIIEr0 00pa3oBaHMs.

OO0s3aTenTbHBIM  YCIIOBHEM TIPH OOYYeHHH OHOJIOTHH Ha YrIyOJIEHHOM YpPOBHE SIBJISICTCS
MpoBeJieHHe 1a00paTOPHBIX U MpakTUUeckuXx padoT. Taxke yyacTue 00ydaromuxcsi B BHITOJIHEHUU
MIPOEKTHBIX U y4eOHO-HUCCIIeI0BaTEIbCKUX padOT, TeMaTHKa KOTOPBIX ONpeAesieTcs] yIUTeneM Ha
OCHOBE UMEIOUINXCS MaTepUaibHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUIA.



COJEPKAHUE OBYYEHUA
10 KITIACC

Copep:xaHuie IPOrpaMMBbl, BbIIEJICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY IOCYAAPCTBEHHOM
uroroBoi arrecranuu (I'MA).

Tema 1. buojsiorusi Kak HayKa

CoBpemeHHast O6uoNOrusi — KOMIUIEKCHasi Hayka. Kparkas uctopusi pa3BUTHS OHOJIOTHH.
buonornueckne Hayku M u3ydaeMmble HUMU TpobOnembl. DyHIamMeHTalbHbIE, MPHUKIATHBIE U
MOMCKOBBIE HAYYHbIE UCCIIEIOBAHMS B OUOJIOTHUH.

3HaveHre OMOJIOTHH B (DOPMUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUDA.
[Ipodeccun, cs3anHbie ¢ Ouosnoruell. 3HaUYeHHWE OHOJIOTMM B TIPAKTHYECKON JCATEIHHOCTH
YeJl0oBeKa: METUIMHE, CEIbCKOM X03SICTBE, MPOMBIIIJICHHOCTH, OXpaHE MPUPO/IbL.

JdemoHcTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. dapsun, Y. I'apseit, I
Mennens, B. . Bepunanckuii, U. I1. [TaBnos, . . Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuuel u cxembl: «CBsI3b OMOJIOTUH € APYrUMHU HaykKaMmy», «Cuctema OMOJOTHYECKUX
HaYK».

Tema 2. /KuBble cucTeMbl M X H3yYeHHUE

XKuBble cucTeMbl Kak npeaMeT u3ydeHus Ouosioruu. CBONCTBA JKMBBIX CHCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh U IEIIOCTHOCTD, CI0KHOCTh U YHOPSAJOUYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAaMOOpPraHU3aIusl, CAMOBOCIIPOM3BEICHHE, PA3IPAKUMOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE.

YpoBHM OpraHu3alid  SKUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIJIETOYHBIA, TKAHEBBIMH,
OpraHW3MEHHBIN, TOMYISIITHOHHO-BUIOBOM, SKOCHCTEMHBIH (OMOTCOIIEHOTHYECKUI), ONOChHEpHBI.
[Ipoueccel, mpoucxosaiiKe B )KUBBIX cucTeMax. OCHOBHBIE TPU3HAKH KUBOTO. JKHU3HB Kak (opMma
cyuiecTBoBaHus Matepun. Hayku, usydaromue »KuBble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHU3alllu.

N3yuenne >xuBBIX cucTeM. Metoapl Ouonoruveckoi Hayku. HaOmronmenue, wm3MepeHue,
AKCIEPUMEHT, CUCTeMaTh3anus, MetaaHanus. [[IoHsITHE 0 3aBUCHUMON U HE3aBUCUMOM NEPEMEHHOM.
[InanupoBanue skcnepumenTta. [locranoBka m mpoBepka rumnote3. HyneBas rumoresza. [lonsitue
BBIOOpPKH M €€ J0CTOBEpHOCTh. Pa3zOpoc B Omosjormyeckux maHHBIX. OIlEeHKAa JTOCTOBEPHOCTH
MOJIyYEHHBIX pe3ynbTaroB. [IpUYMHBI HCKaXXeHUs Ppe3ylbTaToB dKcrnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmumpt 1 cxembl: «OCHOBHBIE TIPU3HAKH KU3HWY», «bronornyeckue cucteMoly, «CBOCTBA
KUBOW MaTtepun», «YPOBHU OpraHu3allid >KUBOM MPUPOb», «CTpOEHUE >KHUBOTHON KIIETKHY,
«TkaHu KUBOTHBIX», «CHCTEMBI OpraHoB 4YEJIOBEYECKOTO OpraHusMa», «buoreoreHos,
«buocdepay, «MeTo1bl U3yUEeHHUSI )KUBOU MPUPOIBI.

ObopynoBanue: gabopaTopHOoe 000PYIOBaHWE UIsl TTPOBEACHHS HAOIIONCHUM, M3MEPEHUH,
AKCIEPUMEHTOB.

IIpakTuyeckas padora «lcronb30BaHWe pa3IUYHBIX METOJOB MPH H3YYEHUH >KHUBBIX
CUCTEM).

Tema 3. buosiorust KjieTkn

Knerka — cTpykTypHO-GyHKIMOHANbHAS €IUHUIA KUBOTO. MCTOpHUS OTKPBITHS KIETKH.
Pab6oter P. I'yka, A. JleBenryka. Knerounas teopusi (T. IlIBamn, M. Ilneitnen, P. Bupxon).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUH.

MeTtoapl MOJEKYASPHOH ¥ KJIETOYHOW OWOJIOTMH: MHUKPOCKOIUS, XpomaTtorpadus,
anekTpodope3,  METoJ  MEYEHBIX  aToMoB, auddepeHnmMambHOEe  IEHTPpUPYTHPOBAHHE,



KYJIbTUBHPOBAHUE KIETOK. M3yuenue uxkcupogantvlx Kiemox. IJAEKTPOHHAS MUKPOCKOIIHUS.
Kounghoxanvnasa mukpockonus. Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpanuu

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

Tabmumpl 1 cxeMbl: «CBETOBOM MHMKPOCKOI», «DJIEKTPOHHBIH MHKpOcKomy, «Mcropus
Pa3BUTUSI METOJI0B MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIIpenapaThl PpPacTUTENbHBIX, >KMBOTHBIX U
OaKTEepPHATBHBIX KJIETOK.

IIpakTHyeckasi padora «/3yueHue MeETONOB KJIETOUYHOW Ouosioruu (xpomartorpadus,
anekTpodopes, nupdepennnanbroe nenTpudyruposanue, [TLP)».

Tema 4. XuMu4eckasi OpraHu3aums KJIeTKH

XUMHUYECKUH COCTaB KJIETKH. Makpo-, MUKpPO- M YIbTPaMHUKPOIJIEMEHThl. Boga u e€ ponb
KaK pacTBOpPHUTENs, peareHTa, YdacThe B CTPYKTYPHUPOBAHUU KIETKH, TEIUIOPETYISILUU.
MunepasnbHbIe BeUIeCTBa KIETKH, UX Ouosiornyeckasi pojib. Posib KATHOHOB U @aHUOHOB B KIIETKE.

Oprannueckue BeniecTBa KIETKUA. buonornueckue mnojumepbl. beakn. AMHHOKHCIOTHBIN
coctaB 6enkoB. CTpyKTypbl OeakoBoil Mosiekyinbl. [lepBuunas cTpykrypa O6enka, menTuaHas CBsI3b.
Bropuunasi, TperwuHas, ueTBepTHYHas CTPYKTyphl. JleHarypamus. CBoiicTBa  OCIKOB.
Knaccudukanus 6enxos. buomornueckne GpyHkimu 6enkoB. [Ipuonsi.

VYrineBoapl. MoHOCaxXapuabl, JUCaXapuibl, OJIMTOCaxapuabpl U moiucaxapuabl. OOmui miaH
CTpOEeHHS U (PU3NKO-XUMUUECKHE CBOMCTBA YIriieBoA0B. buonornueckue QyHKIMHN YIiIeBOJOB.

Jlunuier. IMaapodunsHO-THIPOPOOHEIE CBOCTBA. Knaccuduxarus JIUTIAIOB.
Tpurmuepuasi, dhochonunuabl, BOCKH, CTepoubl. buonornyeckue GyHKImu aunuaoB. OOmme
CBOMCTBA OHMOJIOTHUECKMX MeMOpaH — TEKy4eCTh, CIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hykneunosbie kuciotrsl. [JHK u PHK. CrtpoeHune HyKiIeMHOBBIX KHCIOT. HykneoTumasl.
[Mpunnun xommuementapHoctu. [IpaBuno Yapradhda. Crpykrypa JIHK — naBoitHas croumparie.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunsr PHK. ®yakuun PHK B knetke.

Crpoenne mouiekynbl AT®. Makpospruyeckue cBsizu B Mmosiekysie AT®. buonoruueckue
¢byaknun  AT®. BoccTaHOBJIEHHBIE TEPEHOCYMKH, HUX (GYHKIIMA B KJIETKe. /[pyeue
nykneosuompugocpamor (HT®). CexpenupoBanne JJHK. Memoow cenomuxu, mpanckpunmomuxu,
NPOMEeOMUKU.

CtpykTypHas OWOJOTHsA: OMOXMMHYECKHE M OHO(PU3MYECKHE WCCICIOBAHUS COCTaBa M
MIPOCTPAHCTBEHHOM CTPYKTYphl OnoMolieKkyn. Moodenuposanue cmpykmypol u QYHKYuL 6UOMONEKY
u ux xomniexkcos. Komnvromepnulii Ouzaiin u opeanuyeckuii cunmes OUOMONEKY U UX HENPUPOOHBIX
AHANL0208.

JdemoHcTpanuu

[Toprpetsr: JI. [lomunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauxnun, ®@. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHne  XMMHYECKHX  JJEMEHTOB B HEXHBOU  MPHUPOJIE»,
«PacmpeneneHne XUMUYECKUX JIEMEHTOB B )KMBOM IPUPOJIEN.

Tabmuuer u cxembl: «llepuoguueckas TabnMIla XUMHYECKHX JIIEMEHTOBY», «CTpoeHue
MOJIEKYNBI BOJb», «BemiectBa B cocTraBe oOpranu3smMoB», «CTpoeHHE MOJEKyIbl Oenkay,
«CTpyKTYpBl OEIKOBOW MOJIEKYIbl», «CTpOEHHE MOJIEKY] YIIIeBOJIOB», «CTpOeHHE MOJICKYJ
munuaoBy, «HykiienHoBbIE KUCIOTBDY, «CTpoeHrnEe MOJEKYIbl ATD.

O6opynoBaHue: XUMHYECKas TTocyia 1 000pyI0BaHHE.

JladopaTopHas pa6ora «OOHapykeHHE OCIKOB C MTOMOIIBIO KAYECTBEHHBIX PEAKITUI.

JlaGoparopHass pabGora «VccienoBaHue HYKJIEHHOBBIX KHUCJIOT, BBIJEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n yHKUUM KJIETKH



Tunel KJIETOK: JyKapHoTHYecKass U TNpokapuorudeckas. CTpyKTypHO-(pYHKIIMOHAJIbHbIE
00pazoBaHUs KIETKH.

Ctpoenue npokapuoTHdeckoil kiaeTku. Kinetounas crenka Oakrepuid u apxeit. OcoOeHHOCTH
CTPOCHHS TeTepOoTpO(HON U aBTOTPOPHOM MPOKAPUOTUIECKUX KIETOK. MeCcTo 1 poJib MPOKAPHOT B
OuoLeHo3ax.

Crpoenne u (GyHKIIMOHUPOBAHUE DYKAPHOTHUECKOW KieTku. [lmasmarmueckas memOpaHa
(urazmanemMma).  CTpykTypa IIJIa3MaTHYeCKOoW  MeMOpaHbl. TpaHCHOPT BEIIECTB  uepes
IIa3MaTH4eckylo MeMmOpaHy: maccuBHBIM (auddys3us, obneruénnas auddy3us), aKTUBHBIA
(mepBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymponumaemocts mMeMOpaHbl. Pabota
HaTPUH-KAJIMEBOTO HAcocCa. DHJOIMTO3: MUHONMTO3, (paroruTo3. Dk3o1uTo3. KiueTouHnas creHka.
CtpykTypa v QyHKIIMH KJIECTOYHON CTEHKH PacTECHUM, TpUOOB.

[Hurtommazma. Ilutozons. I[lutockenmer. JIBwkeHwe mnuToruia3Mbl. OpraHouibl KIETKU.
OnHomeMOpaHHBIE OpraHOUbI KIETKH: 3Hporuiazmatuyeckas ceth (JIIC), ammapar ['ombmxw,
JU30COMBI, UX CTpoeHHe U GYyHKUUU. B3auMoCBA3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyIApHOTO peTukynyma. Mexanuzm Hanpasnenus 6eakos ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB.  CHHTE3  KIETOYHBIX  MeMOpaH. [mamkuit  (arpaHyJIspHBIN)
SHJOIUIa3MATHIYCCKUN peTukyayM. CekperopHas (ynkmus anmapata [ombmku. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposxa denkoe 6 annapame I o1v0xcu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pactuTenbHbIX KieToK. Knetounsiit cok. Typrop.

[lonyaBTOHOMHBIE OpraHOMIbl KJIETKH: MHUTOXOHAPUH, TUACTUABL [Ipoucxooicoenue
mumoxonopuui u naacmud. Cumobuoeenez (K.C. Mepeoxckosckuui, JI. Mapeyiuc). CTpoeHHne u
GyHKIMM  MHUTOXOHAPUH ©  miactuia. llepBuyHble, BTOPUYHBIE U  CIIOKHBIE IUIACTHbBI
(OTOCHHTE3UPYIOUINX FYKAPUOT. XIIOPOIIACTHI, XPOMOILIACTHI, JIEHKOTUIACTHI BHICIIUX PACTCHHI.

HememOpannbie opranouabl kietku CrpoeHue M (QyHKIUM HEMEMOPAaHHBIX OPTaHOHIOB
Kkietku. PuGocombl.  Ilpomescymounvie  ¢unamenmol.  MukpoduiiaMeHTbl.  AKmuroGvle
Muxkpogunramenmol. MpbllIEUHble KIETKH. AKMUHOBble KOMNOHEHMbl HeMbIUEUHbIX KIeMmOK.
Mukpotpy6ouku. Knerounsnii mentp. CTpoeHHWE © JABWKEHHE IKIYTHKOB M PECHHYCK.
Muxkpotpy6ouku nuroriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ mMukpogunamenmamu u
muxpompyboukamu. Momopmwie 6enxu.

SAnpo. ObGonouka siapa, XpoOMaTHH, KapHOILIa3Ma, SIPBIIIKH, WX CTpOeHHE U (YHKIHH.
SAnepubrit 6enKoBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOM B HHTEPGhA3HOM sJIpe.
Oyxpomamun u 2emepoxpomamun. benku XxpomatuHa — TUCTOHBL. /[uHamuxa s0epHoti 06010YKY &
mumo3se. HoepHulii mparcnopm.

Knerounsie BkitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT (PaCTUTEIbHOM,
YKUBOTHOM, TPHOHON).

JdemoHcTpanuu

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

Tabmump! 1 cxembl: «CTpoeHUE SYKAPUOTHIECKOUN KIIETKN», «CTpOEHUE KUBOTHOU KIICTKH,
«CTpoeHue pacTUTENbHON  KIeTKW», «CTpoeHne MUTtoxoHApumn», «Anpo», «CrpoeHue
MPOKAPUOTHUECKOHN KIETKI.

O6opynoBaHue: CBETOBOH MUKPOCKOT, MUKPOIIPENapaThl paCTUTENbHBIX, dKUBOTHBIX KJIETOK,
MUKpOTpenaparbl 0akTepHalIbHbIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOCHUS KIETOK Pa3JIMYHbIX OPTaHU3MOB).

IpakTuyeckasi padora «/3yueHue CBOWCTB KICTOYHOM MEMOpaHBI.

JlaGoparopHass padora «/ccienoBaHue Imia3mMoJiM3a U JACIUIA3MOJIM3a B PACTUTEIBHBIX
KIIETKax».

IIpakTnyeckas padora «l/3yuenue ABMKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpalleHne SHEPruM B KJIeTKe

AccUMWIALNS U TUCCUMWISLIAA — JBE CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BeEIeCTB:
aBTOTPO(HBINA U TeTepoTpOo(dHBINA. YUyacThue KHCIOpoaa B OOMEHHBIX IMpoIeccax. IHEPTeTHIECKOE



obecrieuenne kieTku: npeppaimieHue ATD B oOMeHHBIX mpolieccax. DepMeHTaTUBHBIA XapaKTep
peaknuii KJIeTouyHoro Merabonm3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXaHU3M JICHCTBHS.
Kodepmentsl. OTimunst (pepMEHTOB OT HEOPraHMYECKHX KaTalu3aTOpOB. benku-akTUBaTOphHl U
OCNKU-UHTHOUTOPBL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKITUN OT PA3IMUHBIX (PAKTOPOB.

[lepBuuHBIl CHUHTE3 OpPraHWYECKUX BEHIECTB B KieTke. MDOTOCUHTE3. AHOKCUceHHblU U
oKkcueennvlti  pomocunmes y  baxmepui. Ceemocobupaowue nueMeHmvl U NUSMEHMbl
peaxkyuonnoz2o yeumpa. Ponb xyoporuiactoB B mpouecce ¢oTtocuHTe3a. CBeroBas U TEeMHOBas
daszel. @omoovixanue, Csz., Cs u CAM-munvr gpomocunmesa. IlpoayKTUBHOCTH (OTOCHHTE3A.
Brustaue pa3nuasbix pakTopoB Ha CKOPOCTh oTOCHHTE3a. 3HAaYeHUE (POTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHu3MOB-XEMOCHHTETHKOB: HUTPUPHUIIUPYIOMIUE OaKTepUH,
XKene300aKTepuu, CepoOaKTEPHH, BOJOPOIHbIE OakTepun. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Buasl Opokenms. [IpoaykTel OpoKeHHS W WX HCIOJIH30BAHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MbI KaK OOBEKTHl OHOTEXHOJOTHH W BO3OyaUTENH
0ose3Heil.

AdpoOHBIE OpraHu3Mbl. JTambl SHEPreTHdeckoro ooOmeHa. I[loAroTOBHTENBHBIN JTarl.
['mukonan3 — 6eCKUCIOPOHOE PACIIEIUIEHHUE TIIFOKO3HI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIxaHue. Poib MUTOXOHApPUI B mpoleccax
ouosnormueckoro okxucieHus. luxinuyeckue peaknuu. OxuciuTenbHoe QGocopuiinpoBaHue.
Ouepeus membparrnoeo epaduenma npomonos. Cunmes AT®.: paboma npomonnou ATD-cunmasol.
[IpeumymecTBa a’>poOHOTO myTH OOMEHa BEIMIECTB TNepea aHa’poOHBIM. D(PPEeKTUBHOCTH
SHEPTeTUYECKOT0 OOMEHa.

JdemoHcTpanuu

[Toprpetsr: Ix. [Ipuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpel u cxembl: «DOTOCHHTE3», «DHEpPreTuueckuii obmen», «buocuHTes Oenkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOIM, 00OpyJOBaHHE AJsl MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JladopaTopHas padora «l3ydyeHne KaTaIUTHYECKONW aKTUBHOCTH ()epMEHTOB (Ha TpHUMEpE
aMUJIa3bl WK KaTajaasbl)y.

JladopaTopHas padora «l3ydueHue hepMEHTATHUBHOTO PACIICIUICHUSI MEPOKCHIA BOJIOPOaA
B PaCTUTEJIbHBIX U KUBOTHBIX KIIETKAX).

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB OPOKECHUS U TBIXaHUS.

Tema 7. HaciiencrBeHHasi nHpopManus U peajau3anus eé B KJIeTKe

Peakuun marpuyHoro cuute3a. [IpvHIKI KOMIUIEMEHTApHOCTHM B PEAKLUUAX MaTPUYHOTO
cuHTe3a. Peanmsanus HacnenctBeHHoW wuHMopmaruu. ['eHeTMYecKud KOJA, €ro CBOWCTBA.
Tpanckpunuusi — matpuuHbeli cuHTe3 PHK. IlpuHUMOBI TpaHCKPUIILMKM: KOMILUIEMEHTAPHOCTb,
AHTUNAPAIIETBHOCTh, ACUMMETPUUYHOCTh. Co3pesanue mampuunvix PHK 6 asykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancmsiiust u e€ sranmpl. Yyactue TpancnopTtHeix PHK B OuocuuTeze Oenka. YcmoBus
onocunTe3a 6enka. KogupoBanne aMuHOKHCIIOT. Posib pubocom B GnocuHTE3Ee OernKa.

Coepemennvie npeocmasnenuss o cmpoenuu 2erog. OpraHuzalus T€HOMa y TPOKapUOT U
JyKapuoT. Perynsius akTHBHOCTH T€HOB y NMpokapuoT. ['unores3a onepona (. Kako0, XK. Mano).
MonexynapHule mexanusmvl IKCnpeccuu 2eHos y sykapuom. Ponb xpomamuna é pecynayuu pabomol
2eHos. Perymnsaius oOMEHHBIX MPOIIECCOB B KieTke. KiieTounbiit romeocTas.

Bupycbl — HekieTouHble (OpMBI KU3HM U oOnuratHele napasutbl. CTpOeHUE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. Kusnennoiil yuxa JJHK-cooepacawux supycos,
PHK-cooeporcawux eupycos, baxmepuoghazos. Obpamuas mpaHckpunyus, pegepmasa, uHmezpasa.



BupycHsie 3a0osieBanust yenoBeka, )uBOTHBIX, pactenuit. CITNJ], COVID-19, conmanbHbie
Y MEAMIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmeepayus u anaiuz 6omvuux maccusos («bigdatay) cmpyxmypuoix
buonocuueckux oanuvix. Hanomexunonoeuu ¢ ouonocuu u meouyune. Ilpoepammupyemvie pyHkyuu
benxos. Cnocobovl 0ocmasKu 1eKapcme.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbuos, /1. Y. UBaHOBCKUH.

Tabmumet w  cxembl: «buocuHTes Oenkay, «l'eHernueckuii kKom», «Bupycem,
«baktepuodarm.

IMpakTuyeckas padora «Co3aaHue MOJEIN BUPYCay.

Tema 8. ZKM3HEeHHBIH LUK KJIETKH

Knerounsrii nwmkm, ero mepuoabl u perymsnus. HMutepdaza m murto3. OcobeHHOCTH
MpoIieccoB, mpoTekamux B uHTep(daze. [loaroroBka kierku k neneHuto. [IpecuHTEeTHUYECKUA
(MOCTMUTOTUYECKUM), CHHTETUYECKMH W TOCTCUHTETHYCCKUNU (MPEMUTOTHYECKUIN) TICPHUOIBI
nHTEep(Da3hI.

Marpuunbiii  cunte3  JIHK - permmkamms.  I[lpunnunsr  perummkamuun  JIHK:
KOMIIJIEMEHTApHOCTh,  TOJYKOHCEPBAaTUBHBIM  CHUHTE3,  aHTHMNAapauieIbHOCTh.  MexaHu3Mm
permukanun JIHK. Xpomocomel. Ctpoenne xpoMocoM. TernoMepbl U TenoMepasza. XpoOMOCOMHBIN
Ha0Op KJIETKA — KApUOTHUIL. JIUTIOMIHBIN W TaruIOMIHBIM HAOOPHI XpomocoM. ['oMosjoruyHbie
xpoMocoMbl. [TosioBbIE XpOMOCOMBL.

Jlenenue kineTku — MuTo3. CTau MUTO3a U MIPOUCXOSIINE B HUX Mpoecchl. THIBI MUTO3A.
Kaprokunes n nutoknnes. buosnornueckoe 3HaueHrE MUTO3A.

Perymsmus MUTOTHYECKOTO LIUKIIA KIETKHU. [IporpaMmMmupyemas kjeTouHasi THOeIb — afomnTo3s.

Knerounoe sinpo, xpomocombl, GyHKIHOHANbHAs TeHOMHKA. Mexanusmsl npoaughepayuu,
ougpepenyuposku, cmapenus u eubenru xiemox. «lugpposas knemka» — ououngopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpanuu

Tabmumpl 1 cxembl: «KWU3HEHHBIM HHMKI KICTKH», «Muto3», «CTpoeHHe XpoMOCOMY,
«Pemmukaryst JTHK».

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpoTpenapaTbl: «MHTO3 B KJIETKax KOpEIIKa
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JladopaTtopHas padora «HaOmrogeHne MHTO3a B KIETKaX KOHYMKA KOpEIIKa Jiyka (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenue n GyHKUMM OPraHU3MOB

buonormueckoe  pasHooOpa3ue  OpPraHu3MOB. OOHOKIIETOYHbIE,  KOJIOHHAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS M JKU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MmoB. bakrepun,
apxeH, OJIHOKJIETOYHbIE T'pUObI, OJHOKJIETOYHbIE BOJAOPOCIH, ApYyrue NpoTHUCThl. KonoHuanbHbIE
OpraHU3MBI.

B3anmocBs3p yacTelf MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMbI OPTaHOB.
Opranusm Kak eauHoe 1enoe. ['omeocras.

Tkanu pacteHuii. TUIBI pacTUTEIBHBIX TKAHEH: 0Opa3oBaTeNbHAs, TIOKPOBHAS, TPOBOIAIIAS,
OCHOBHasi, MexaHn4deckasi. OcCOOCHHOCTH CTPOCHMs, (YHKITUH W PACIOJIOKEHHUS TKAaHEH B opraHax
pacTeHui.

TkaHU KUBOTHBIX U YeJOBeKa. THIbI )KUBOTHBIX TKaHEW: SMUTENNaIbHAsL, COCIUHUTENIbHAS,
MbITIeyHas, HepBHas. OCOOCHHOCTH CTpPOCHMs, (YHKIIMH M PACIOJOXKEHHS TKaHEH B opraHax
KUBOTHBIX U YeJIOBEKA.

Opranbl. BereratuBHble W T€HEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIIMU OpraHoOB U CUCTEM OpPIraHOB.



Onopa tena opranu3moB. Kapkac pactenuii. CkeneTsl OJHOKIETOUYHBIX U MHOTOKJIETOUYHBIX
KUBOTHBIX. HapykHbIil 1 BHYyTpeHHH ckesieT. CTpOCHUE U TUIIbI COEMHEHUS KOCTEH.

JIBukeHre  OopraHu3MoB.  JIBiKeHHE  OJHOKJIETOYHBIX  OPraHM3MOB:  aME&OOUTHOE,
KT'YTUKOBOE, peCHUYHOE. J[BH)KEHHE MHOTOKJIETOYHBIX PAaCTEHUI: TPOIIM3MbI U HacTUH. J[BIKEeHUE
MHOTOKJIETOYHBIX >KMBOTHBIX M YeJIOBEeKa: MblllieyHas cucreMa. Peduiekc. CkeneTHbIE MBIl U UX
pabora.

[Tutanue opranusmos. [lornomieHne BOABI, YITIEKUCIOTO Ta3a M MHUHEPAIbHBIX BEIIECTB
pacrenusiMu. [luTtaHue JKUBOTHBIX. BHYTPHUIOJIOCTHOE M BHYTPUKIETOYHOE IHILEBApPEHHUE.
[luTaHue MO3BOHOYHBIX >KMBOTHBIX. OTAENbl NUIIEBAPUTENBHOTO TpakrTa. [luieBapurenbHbIE
xenesbl. [IumeBapuTenbHas cucTemMa yenoBeka.

Jlpixanue opranu3moB. J[prxanuwe pacrenuid. [[pixanue >kuBOTHBIX. Juddy3us razos uepes
noBepxHOCTh KieTku. KoxHoe apixanue. [[pixatenpHass moBepxHOCTh. JKabepHoe M JErouyHoe
IpIxaHue. J{pIxaHue Mmo3BOHOYHBIX KUBOTHBIX U YEJIOBEKa. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHUS
NErKUX TO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenbHas cucTeMa 4enoBeKa. MeXaHu3M BEHTUISLHMU
NETKUX y NTUI U MIIeKoNuTaromux. Perynsanus apixanud. JlpixareabHble 00bEMBI.

TpaHcnopT BEMIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacT€HUN. TpaHCHOPT BEIIECTB
y )kuBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbsl. KpoBeHOCHast cucTeMa MO3BOHOYHBIX AKUBOTHBIX
n yenoBeka. Cepjie, KPOBEHOCHBIE COCYAbl U KpoBb. Kpyru kpoBooOpaiieHus. DBOJTIOIMOHHBIC
YCIIO)KHEHHSI CTPOEHHUsI KPOBEHOCHOW CHUCTEMBbl MO3BOHOYHBIX KMBOTHBIX. Pabora cepnua u eé
perynsanus.

Beinenenne y opranuzMoB. Beimenenwe y pacteHuil. BbineneHue 'y JKMBOTHBIX.
CoxkpaturensHble Bakyosd. Opranbl BblaenaeHus. OuibTpanus, ceKpenus u o0paTHoe BcachbIBaHUE
KaKk MeXaHH3Mbl paboThl OpraHoB BblAesneHUs. CBsA3b IMOJIOCTH Tejla C KPOBEHOCHOM U
BBIJICNTUTENILHON cucTeMamMu. BblieneHre y TO03BOHOYHBIX JKMBOTHBIX M uesjoBeka. [loukw.
Crpoenue u ¢pyHKImonupoanue Hedppona. OOpazoBaHHE MOYH Y YEJIOBEKa.

3ammTa y OpraHu3MoB. 3alnTa y OJTHOKICTOYHBIX OpraHu3MOB. CHOphl OaKTEpU M IUCTHI
NpOCTEUIINX. 3allluTa y MHOTOKJIETOUHbIX pacTteHuil. Kyrukyna. CpeacTtBa MacCUBHOW U
XUMHUYECKOU 3amUTEL. OUTOHITUEL.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M X IPOU3BOIHBIE. 3allUTa OpraHU3Ma OT
oonesneit. IMmyHHas crucrema 4enoBeka. KieTouHbI U TyMOpaabHBI KMMYHUTET. Bpoxk1EHHBIN
U MpUOOpeTEHHBIN criennpuyeckuii UMMyHUTET. Teopusi KIOHaIbHO-CEJIEKTUBHOIO MMMYHHUTETA
(IT. Dpmux, ®. M. bepuer, C. ToneraBa). BocmamurenpbHble OTBETHl OpraHW3MOB. Poib
BPOKJIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI.

PazmpaxxumocTs M perymsiuus 'y OpraHu3MoB. Pa3apakuMocTh y  OJIHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3znpaxuMocTh U perynsiuus y pacTeHuil. PocToBbIe BemiecTBa U HX
3HAuYEHUE.

HepBnas cuctema u peduexkropHas perynsuus y >KUBOTHbIX. HepBHast cucreMa u €€ oOTAeNbl.
DBOJIIOIMOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CHCTEMBI y )KUBOTHBIX. OTIENbI TOJIOBHOTO MO3Tra
MMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropHas nyra. bezycnoBHbie 1 yciaoBHBIE peIeKCHI.

I'ymopanbHas perynasiuus W SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. JKesessl
SHJIOKPUHHOM CHUCTEMbI W HUX TOpPMOHBI. JleiicTBHe TOpMOHOB. B3aWMOCBsA3b HEpPBHOW U
SHAOKPUHHOW cucteM. [ unoramamo-runodu3sapHas cuctema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuuper u cxembl: «OTHOKJIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUYHBIE BOJOPOCIN,
«bakrepuny, «lIpocreitmmey, «Opranbl HBETKOBBIX pacTeHUIN», «CUCTEMBI OPraHOB MTO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHEee cTpoeHue HaceKoMbix», «TkaHu pacteHuin», «KopHeBbIE CHCTEMBI»,
«Ctpoenue ctebms», «CTpoeHne TMCTOBOM TIACTUHKNY, « TKaHH KUBOTHBIX», « CKEJIET YeIoBeKay,
«IInmeBapurenpHas cucreMa», «KpoBeHocHas cucrema», «JlpixarenpHas cuctemay, «HepBHas
cucrtemMa», «Koxa», «Msblmeynas cucreMa», «BslgenurenbHas cucremay, «OHIOKPUHHAsS



cucrema», «Ctpoenue Mbib», «UmMmynuter», «KumeunononoctHele», «Cxema MNUTaHUSA
pactenuii», «KpoBeHOCHbIE CHCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHue
wiaHapuny, «BHyTpeHHee CTpoeHHe I0KIeBOro uepBs», «HepBHas cuctema pwid», «HepsHas
cucrtema JArymkn», «HepBHas cucrema npecmbikaromuxcsi», «HepBHas cucrema ntuiy, «HepBHas
cucTeMa MJIEKONUTaImux», «HepBHas cucrema yenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpEnapaTbl OJAHOKIETOYHBIX OPTraHU3MOB,
MUKpOTpenaparbl TKaHEeW, pPaKOBHHBI MOJUTIOCKOB, KOJUIEKIIUHM HACEKOMBIX, UTJIOKOXKHX, KUBBIC
AK3EMIUISIPbl KOMHATHBIX PAacTEeHUM, repOapuu pacTeHHH pa3HbIX OT/AEIOB, BIIAXHBIE MperapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMH OECIO3BOHOYHBIX YKUBOTHBIX, CKEJIET YEIOBEKa,
o0opynoBaHue Ui IEMOHCTpAIMN MOYBEHHOTO W BO3AYIIHOTO MUTaHUS PAacTEHUH, pacUleTIeHUs
KpaxMaja 1 OelKoB moJ JAeicTBUEM (EpMEHTOB, 000PYAOBaHME Ul JEMOHCTPAIMH OMBITOB I10
U3MEpPEHUIO JKU3HEHHOW EMKOCTH JIETKUX, MeXaHW3Ma [IbIXaTeNbHbIX JBWKCHHH, MOJAEIN
rOJIOBHOTO MO3ra Pa3jNyHbIX )KMBOTHBIX.

JlabGoparopHas padora «l/3yueHue TKaHeW pacTeHUN».

JlaGoparopHas padora «/3yueHue TKaHel >KUBOTHBIX).

JlaGoparopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTECHHS».

Tema 10. Pa3MHOKeHHMe U Pa3BUTHE OPraHU3MOB

dopMbl pa3MHOKEHHSI OpraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) M IMOJIOBoe. Buapl
0€ecIoI0ro pa3MHOKEHUS: IOYKOBaHUE, CIIOPYIIALMS, (pparMeHTalus, KIOHUPOBAHUE.

[TonmoBoe pasmuoxenue. [lonoBbie kKineTku, Wi rameTsl. Meito3. Ctaguu meitosza. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. brosorndeckuii cMbIC Meiio3a U MOJI0BOTO mpolecca. Meios
1 €ro MECTO B )KM3HEHHOM ITKJIE OPraHU3MOB.

[IpenzaponpieBoe pazputue. ['amerorenes y »kuBOoTHBIX. [TooBeIe xene3bl. OOpa3oBaHue u
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHHUE MOJIOBbIX KIETOK.

OmnonoTBOpeHre M SMOpPUOHANIbHOE pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHE3). DMOpPHOJIOTHS — HayKa O pPa3BUTHU
opranu3MoB. Mopgoeenez — oOna uz enauvix npodrem smopuonocuu. Konyenyus mopghoecernos u
mooenu mopgoeeneza. Cramuu >MOpHOTeHe3a XUBOTHBIX (Ha mpuMmepe Jasarymiku). JpoOienue.
Tunel apoGnenus. [emepmunuposannoe u HedepMuHuposanHoe Opobnenue. brnacmyna, munwi
onacmyn. OcoOEHHOCTH APOOJICHUS] MIIEKOMUTAIONMINUX. 3apOJIbIIICBhIC JHUCTKUA (TacTPYJISIns).
3akjialka OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JINCTKOB. B3auMHOE BIUSHHE YacTel
pa3BHBAIOIIETOCs 3apojiplia (IMOPUOHATIBbHAS MHAYKLMA). 3aKiajika IUlaHa CTPOEHUSI KUBOTHOTO
KaK pe3yJbTaT MEepapXUyecKUX B3auMOJCHCTBUII reHoB. BiusHue Ha sMOpHOHaANbHOE pa3BUTHE
pa3aMyYHbIX (PAaKTOPOB OKPYKAIOIIEH CpPeibl.

Poct u pazButue xxuBoTHBIX. [locTamOprnonanpHbIi niepro. [IpsmMoe U HenpsiMOoe pa3BHUTHE.
Pa3Butne ¢ Meramopdo3om y O€CIO3BOHOYHBIX M TO3BOHOYHBIX >XKHMBOTHBIX. buonormueckoe
3HaYEHUE MPSIMOr0 M HENpSAMOTO pa3BUTHUS, WX pacCHpOCTpaHEHHWE B mpupone. Tumbl pocra
KUBOTHBIX. DaKTOpBI PErysslMi pOCTa KUBOTHBIX M yenoBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTHS y KUBOTHBIX U uenoBeka. Ilepuoabl oHTOreHesa uenoBeka. CTapeHHe W CMEpPTh Kak
OMOJIOTHYECKHE TPOIIECCHI.

Pa3smuoxenue u pazsutue pacteHuid. 'amerodur u copodur. Meiio3 B )XKM3HEHHOM ITUKIIC
pactenuii. OOpa3oBaHue Crop B Iporecce Meio3a. ['amerorenes y pacteHuid. OmaonoTBOpeHUE U
pa3BUTHE pPACTUTEIbHBIX OPraHu3MoB. JIBOWHHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PACTEHUU.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI peTyJIsIUN OHTOT€HE3a Y PACTEHUI U KUBOTHBIX.

JdemoHcTpanuu

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

Tabnuuel u cxembl: «BereratuBHoe pa3MHOXeHHE», «THUIBI OECHONOr0 Pa3MHOKEHUS,
«Pa3MHO)XeHHEe XIaMuIOMOHAIb, «Pa3MHOKeHUe HBIIIEHBD», «Pa3zMHOXKeHHE ruapb», «Menos»,



«Xpomocomel», «['amerorenesy», «CTpoeHUE SHUUEKIECTKH U criepMaro3onaay, «OCHOBHbIE CTaJNHU
oHTOTeHe3a», «lIpsiMoe u HenpsiMoe pa3BUTHEY, «Pa3BUTHE MalICKOTO KyKa», «Pa3BUTHE capaHuny,
«Pa3Butne nATymkn», «JIBoWHOE OIJIOJOTBOPEHHE Y IBETKOBBIX pacTeHUi», «CTpoeHUE CeMSH
OJHOJOJIbHBIX U JBYAOJBHBIX pACTEeHUI», «KU3HEHHBIM UK MOPCKOM KamycTbl», «KU3HEHHBIN
UK MXay, « KU3HEHHBIN UK NalOPOTHUKAY, «KM3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MHUKpOTIpENapaThl SHUIICKICTOK W CIEPMATO30HIOB,
Mozenb «L{UKIT pa3BUTHS JIATYIIKI.

JlaGoparopHass pabGora «l3yyeHue CTpO€HUA TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax».

IIpakTuyeckass padora «BblsiBICHHE NPU3HAKOB CXOJICTBA 3apOJbIIIEH TMO3BOHOYHBIX
AKUBOTHBIX».

JlabGoparopHas padora «CTpoeHH€e OpraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUIN.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBIIGHUS U pa3BUTHS TeHETHKU Kak Hayku. Padoter I'. Mennens, I'. ne @pusa,
T. Moprana. Poibs oTedecTBeHHBIX yu€HBIX B pa3BuTuH reHetuku. Padorsr H. K. Konbemosa, H. 1.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE TEHETUYECKHE MOHATHS W CUMBOJIBL. [ OMOJOTHYHBIE XPOMOCOMBI, aJUIeJIbHbIE
TeHbl, aJbTEPHATHBHbIC MPU3HAKHU, JAOMUHAHTHBIH M PEIECCUBHBIA NPU3HAK, TOMO3UIOTA,
reTepo3uroTa, YMCTas JHUHUA, THOpUAbI, reHoTul, (eHotun. OCHOBHBIE METOJbI TEHETHKH:
TUOPUIONIOTUYECKUH, ITUTOJIOTHUECKII, MOJIEKYJISIPHO-T€HETHYCCKUH.

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. TumodeeB-Pecosckmii.

Tabnuue! u cxeMbl: «MeToIbl TeHETUKI», «CXEMBbI CKPEITUBAHUS.

JladopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX UCCIEIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpentuBanue. [lepBbiii 3akoH MeHenst — 3aKOH euHOo00pa3usi THOPUIOB
nepBoro nokojeHud. [IpaBuno momuHupoBanusa. Bropoi 3akoH MeHnens — 3aKOH pacHienIeHUst
npu3HakoB. LluTonoruyeckre 0CHOBbI MOHOTHOPUHOTO CKpeniuBaHus. ['Mnore3a 4ucToTh raMer.

AHanuzupytoliee ckpeniuBanue. [I[poMexyTouHblii XapakTtep HacienoBaHus. Pacuiensienue
MPU3HAKOB MPU HEMOJIHOM JOMHHHUPOBAHHU.

JlurubpuaHoe ckperniuBanue. Tperuii 3akoH MeHienss — 3aKOH He3aBUCUMOTO HACJIeIOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBAHUS.

CueruieHHOe HacnenoBaHue mpu3HakoB. Paboter T. Moprana. CreruieHHOE HaciaedoBaHUE
TeHOB, HapYILIEHUE CIETUICHUs MEX1y reHaMu. XpOMOCOMHas TEOPUs. HACIEICTBEHHOCTH.

'eneruka nosia. XpOMOCOMHBIM MEXaHHM3M ONPEAENCHHS MoJia. AyTOCOMBI M TOJIOBBIE
XpoMOocOoMBbl. ['OMorameTHbIi M rereporaMeTHbld TMOJ. ['eHeThdeckas CTPYKTypa TOJIOBBIX
xpomocoM. HacnenoBanve npu3HaKkoB, CLEMICHHBIX C TIOJIOM.

l'enotun kak mnenoctHas cucrema. llneloTpornuss — MHOKECTBEHHOE JEHCTBHUE TEHA.
MHOXECTBEHHBIN ~ajuienu3M. B3anMoneicTBHe HeaJulelbHbIX TI'e€HOB. KOMIIEMEHTapHOCTb.
Onucrtas. [lomumepusi.

['eneTnueckuid KOHTPOJb pPa3BUTUA PACTCHUM, KUBOTHBIX M UEJIOBEKA, a TaKke
(U3MOJIOrMYECKUX MPOLIECCOB, MOBEACHNUS U KOTHUTHBHBIX (pyHKIuM. ['eHeTHUeCKne MeXxaHN3MBbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MMH — MapasuT» U «XO35SUH — MHUKPOOHOMM.
['eHeTnyeckne acmeKkThl KOHTPOJSI M U3MEHEHMsI HacJeICTBEHHOW HMH(OpMaluu B TMOKOJIEHUIX
KJIETOK M OPraHU3MOB.

JdemoHcTpanuu

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



Tabmumpr u cxembl: «llepBwiii 1 BTOpOW 3akoHBI Mennens», «Tpetuii 3akoH MeHaems»,
«AHanuzupyrolee ckpemuBanue», «HemomHoe nomuHupoBaHue», «ClLEMJIEHHOE HacjaelI0BaHUE
MPU3HAKOB Yy Ipo3oduibl», «I'eHetuka nonay, «Kapuorun venosekan, «Kapuorun apo3zodpuibiy,
«Kapuotun ntune», « MHOKECTBEHHbBIN allIENN3M», «B3auMoIelicTBHE T€HOBY.

O6opynoBaHue: MOJEIb I JAEMOHCTPAllMM 3aKOHOB €IMHOOOpasusi THOPHIOB TIEPBOTO
MOKOJICHUSI W pAacUIeTUIEHUs MPU3HAKOB, MOJENb Ui JEMOHCTpallMd 3aKOHAa HE3aBHCHUMOTO
HACJIEIOBAHUS MPHU3HAKOB, MOJENb JJIsi JEMOHCTPALUU CLEIJICHHOTO HACJEeI0BaHUS MPHU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3zoduiay.

IIpakTHyeckasi padora «l3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIUBAHHUS Yy
TPO30(UITBD».

IlpakTHyeckasi pabora «l3yueHue pe3ynbTaTOB JUTHOPUIHOTO CKPEIIMBAHHUS Yy
TPO30(UITBD».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHUBOCTH

B3aumopeiictBue reHotMma u cpeabl npu  GopmupoBaHuu (deHoTuna. M3MeHunBOCTH
npu3HakoB.  KadyecTBeHHbIE U KOJIMYECTBEHHbIE  TMpPU3HAKH.  Buabpl  M3MEHYMBOCTH:
HEHACJIeICTBEHHAs ¥ HACJIEICTBEHHAI.

MonudukanronHnass u3MeH4UBOCTh. Ponb cpenpl B (opmupoBaHuHM MOAU(DUKALIMOHHOM
n3MeHunBoCcTH. Hopma peaknuu mnpusHaka. BapuanuoHHbli psinm u BapuanmoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'enoTunnueckass u3MeHYMBOCTh. (CBOWMCTBA T'€HOTUIMYECKOW HW3MEHYMBOCTH. Buabl
TeHOTUITNYECKOW U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAsT M3MEHUMBOCTh. MeW03 W TMOJOBOW MPOIECC — OCHOBA KOMOWHATHBHOM
M3MEHUYUBOCTH. PoJIb KOMOMHATHBHON M3MEHUYHUBOCTH B CO3/IJaHUM I€HETHUYECKOTO pa3HooOpa3us B
npenenax 0JHOTO BUAA.

MyranmoHHasi HW3MEHYUBOCTb. BuIbl MyTauuii: TeHHbIE, XPOMOCOMHbBIE, TI'€HOMHBIE.
CrioHTaHHbIE M MHAYHMPOBAaHHBIE MYyTalWU. SaepHble M IMTOIUIA3MaTHUYECKUE MYTaIUu.
ComaTuueckue W TMOJOBble MyTalnuu. [IpuyuMHBI BO3HUKHOBEHMS MyTaluid. MyTareHel U HUX
BIIUSIHUE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO IIpollecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacneAacTBeHHOM wu3meHumBocTH (H.M. BaBwioB). BresaepHas W3MEHUYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuka U OSNUSEHOMUKA, pPOIb INUSEHEMUYEeCKUX (QAaKmopos 6 HACIe008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Noranncen, H. 1. BaBuios.

Tabmuupelr U cxeMbl: «Buapl u3MeHUUBOCTH», «Moau(UKAIIMOHHAS H3MEHYUBOCTHY,
«KomOnHaTHBHAsT W3MEHYMBOCTHY, «Meio3y», «OmionoTBopeHuey, «I eHeTndyeckue 3a0oJieBaHUS
yesnoBekay, «Buabl myramuing.

O6opynoBaHue: KHUBble U TepOapHble SK3EMIUISIpbl KOMHATHBIX PpPAacTEHHUH, PHCYHKHU
(dboTorpacdun) >KMBOTHBIX C Pa3TMUYHBIMU BUJIAMU U3MEHYHBOCTH.

JladopaTtopnas  pab6ora  «lcciemoBanwe = 3aKOHOMEPHOCTEH  MOIU(DHUKAITMOHHOM
W3MEHYMBOCTH. [TocTpoeHnEe BapUAIIMOHHOTO PsAJia U BAPUAITMOHHON KPHUBOI.

IIpakTHyeckasi padora «Myrtanuu y 1po30¢uibl (Ha TOTOBBIX MUKpPOIIpENaparax).

Tema 14. I'eHeTHKA YeJsIOBEKA

Kapuorun uenoBeka. MexayHaponHasi mporpaMma HCCIEIOBaHUS T'€HOMa YeloBeKa.
Metoapl M3Y4YeHHS TEHETHKH YEJIOBEKAa: TCHEATOTHMYECKHH, OJM3HEIOBBIN, ITUTOTCHETUUYECKUM,
MOMYJISIIIUOHHO-CTAaTUCTUYECKUM,  MOJIEKYNIsipHO-TeHeTHueckuil. CoBpeMeHHOe  OmpefesieHue
TeHOTHUIIA: MMOJIHOTEHOMHOE CEKBEHHUpPOBAaHUE, TEHOTHUIIMPOBAHKUE, B TOM uucie ¢ nomomibio TT1[P-
aHanuza. HacnencrBennsle 3a00s1eBaHus yesloBeKa. [ eHHbIE U XpOMOCOMHbBIE OOJIE3HH 4YeJIOBEKa.
bonesnn ¢ HaciencTBEHHOW NPEApPACHOJIOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON TE€HETHUKH B
MPEeOTBPAIlEHUH U JIEYCHUH TEeHETHYEeCKHX 3a00JeBaHUN uyelnoBeKka. MeTuKo-TeHeTHYeCcKoe



KOHCyJbTHpoBaHUe. CTBOJIOBbIE KJIETKH. [IOHATHE «T€HETHYECKOro Tpy3a». DTUYECKHE aCIEKTh
UCCIIeIOBaHUI B 00JIaCTH peJakTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (hakTOpbl MOBBIILIEHHOW UYYyBCTBUTEIBHOCTH YeEJOBeKa K (DU3WYECKOMY U
XUMHYECKOMY 3arps3HEHHIO OKpYKartolleil cpepl. ['eHeTnueckas mpeapaciosioKeHHOCTh YelloBeKa
K MaTOJIOTHSIM.

JdemoHcTpanuu

Tabmuuer u cxembl: «KapuoTun uyenoBeka», «MeToapl HW3y4eHHUS TE€HETHKH YEJIOBEKay,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHON.

Tema 15. Cesiekniusi OpraHu3sMoB

JoMecTukanmusi M CceleKuus. 3apoKJACHUE CeleKUMH MW JoMecthkanuu. Yuenwe H. U.
Basuioa o LleHTpax mMporCX0XKACHUS ¥ MHOTOOOpa3ust KylIbTypHBIX pacTeHui. Posb cenexunu B
CO3JJaHUU COPTOB PACTEHHM M MOPOJ KUBOTHBIX. COpT, Moposa, mTaMM. 3aKOH FOMOJIOTHYECKUX
pAoB B HaclencTBeHHOW u3MeHunmBoctu H. WM. BaBwioBa, ero 3HaueHHe ISl CEJIEKIMOHHOU
paboTEHL.

MeToapl CeleKIMOHHOW paboThl. MCKyCCTBEHHBIN OTOOp: MAacCOBBIM M WHIWBUIYaJTbHBIN.
Otanbl KOMOWHAIIMOHHOM celeKuu. lcnbiTanue mnpousBoauTeNe 1o moTtoMcTBy. OTOOp MO
TEHOTHUITYy C MOMOIIBIO OLEHKH (PEHOTHIA MOTOMCTBA U OTOOP MO I'€HOTUIY C IMOMOIIBI0 aHAIU3a
JTHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ  CEJEKIIMOHHOW paboTel. PamuanuoHHBIA U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTalUd y KYyJAbTYpHBIX (OpM  OpraHu3MoB.
Hcnonp30Banre TEHOMHOTO PEIAKTHPOBAHMS U METOJOB pekoMOmHaHTHRIX JIHK mis momyuenus
MCXOJHOTO MaTepHasa JJisl CeNeKIINH.

[Tonydenne  MOJMIUIOWIOB. BuayrpuBumoBas  rubpuamsanus.  bauskopoacTBeHHOE
CKpelllMBaHue, Uil HHOpuAUHT. HepocTBeHHOE cKpeniuBaHue, Wi ayropuausr. ['ereposuc u ero
npuunHbl. Vcnonb3oBanue rereposuca B cenekuuu. Otnanéunas rubpuauzanus. [Ipeononenue
Oecrioiuss MEXBHUAOBBIX THOpHIOB. JoCTKEHUsI CENeKIUU pacTeHUl U KHUBOTHBIX. «3enéHas
pesonoyusy.

CoxpaHeHHEe M H3Y4YE€HHE TE€HETHMYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHH M MX JHUKHX
poauyeit uisi co3JaHusl HOBBIX COPTOB U TMOPHIIOB CENIbCKOXO3SIICTBEHHBIX KYNbTYp. M3yueHue,
coxpameHue U YnpasieHue 2eHemuyecKUMU pecypcamu CelbCKOXO3AUCMEEHHbIX U NPOMbICIO8bIX
HCUBOMHDBIX 8 YEJISAX YIYUUEHUS CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, JTUHULL U KPOCCO8, 8 MOM
yycne ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCLe008aHUL, Nepedosbix uoel u
NepCneKmuBHbIX MexXHOLO2UII.

JdemoHcTpanuu

[Toptpetrsr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykesinenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{eHTpbl MPOUCXOXKACHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHHII»,
«3aKOH TOMOJIOTMUECKHUX PSJIOB B HACJIEICTBEHHOM W3MEHYMBOCTH», «METOJbl CeleKINN»,
«Otnanéunas rudpuauzanusy», «MyrareHes».

JlaGoparopHass pabGora «/3ydeHue cCOpPTOB KYJbTYPHBIX PACTEHUM W TMOPOJ JAOMAIIHUX
KUBOTHBIX».

JlaGoparopHas padora «/3yueHne METOJI0B CEIEKIIUN PACTCHUIN.

IIpakTuyeckas padora «lIpuBHuBKa pacTeHUI».

Ikcekypenst «OCHOBHBIE METOJABI U JIOCTHKEHUS CEJeKIUU PAcTeHMM M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIM y4acTOK, B TEILIMYHOE
XO035ICTBO, B 1a0OpaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. buoTexH0/I0rUs U CHHTETHYECKAsi OMOJIOTHSI

OOBbeKTbl, HUCHOJb3yeMble B OHMOTEXHOJIOTMHM, — KIETOYHbIE M TKaHEBbIEe KYJIbTYpHI,
MUKpPOOPTraHHU3Mbl, HMX XapakTepucTuUKa. TpagulMoHHas OHOTEXHOJOTHS: XjebomnedeHue,



MOJIyYeHUE KHUCJIOMOJIOYHBIX MPOAYKTOB, BHUHOJENHE. Mukpobuonoruueckuid cuHTte3. OObEeKTHI
MHUKpPOOHOJIOTHYECKUX TeXHOJIorui. [Ipon3BoacTBO OenKka, aMUHOKHUCIOT U BUTAMHHOB.

CozaHue  TEXHOJOTMM W MHCTPYMEHTOB  LIEJICHANPABICHHOTO  HM3MEHEHUS U
KOHCTPYHPOBAHHUSI T€HOMOB C IEJIbIO MOJYYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB, COJEpXKaIlIUX He
BCTpEUaloluecs B IpUpoie ONOCUHTETUYECKUE TYTH.

Knerounass unxkeHepusi. MeTonpl KylbTypbl KJIETOK M TKAaHEH pPACTEHUM M S>KUBOTHBIX.
KpuoGanku. ComaTtmueckass THOpUIu3amusl W COMAaTHYECKUW sMmOpuoreHes. Mcmonap3oBaHue
ramionioB B CEJEKUUU pacTeHuil. [lonyuenue MmoHOKIOHANbHLIX aHmumen. Hcnonvzosanue
MOHOKIIOHANbHBIX U NONUKIOHATbHLIX aHmumen 68 Meoduyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PekoHcTpyKIus SIMIIEKIETOK M KIOHUPOBAHHE >KUBOTHBIX. MeTO TpaHCIUIAaHTAlUU SIACP KIIETOK.
Texunonocuu  0300posieHUs,  KYIbMUBUPOGAHUS U  MUKPOKIOHANILHO20 — DPAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHasi U TeHHasi WH)XeHepusa. VICKyCCTBEHHBI CHUHTE3 T'€Ha U KOHCTPYHpPOBAHUE
pekomOunantabix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTKEHHS W TIEPCIIEKTHUBBI
XPOMOCOMHOM ¥ T€HHOW MH)XXKEHEPHUH. DKOJOTHIECKUE U AITHIYECKUE TTPOOIEMbI T€HHOW MH)KCHEPHUHU.

Menumuackue OouotexHosoruu. lloctreHomuas mudpoBas meaununa. [ILP-aumarnoctuka.
MeTa00IOMHBIN aHAIN3, TE€HOIICHTPUYECKUI aHaJIW3 MPOTEeOMa YeJOBEeKa ISl OLIEHKH COCTOSHUS
ero 3710poBbs. Vcnonap3oBaHue CTBOJIOBBIX KJETOK. TapreTHas Tepamus paka. 3D-O0uoumxenepus
Ui pa3paboTku (yHIAMEHTATbHBIX OCHOB MEAMLMHCKHMX TEXHOJOTHH, CO3/1aHHS KOMILUIEKCHBIX
TKaHEeW COYEeTaHHWEM TEXHOJIOTUH TPEXMEPHOTO OUOMPHHTHUHIra M cKaQQOJAUHra Uil pelIeHUs
3aJ1a4 MepCOHATU3NPOBAHHON MEIULIUHBIL.

CozaHue BEKTOPHBIX BaKIMH C IENbl0 oOecrieuyeHUus: KOMOMHHMPOBAHHOW 3alUThl OT
Bo3Oymauteneii OPBU, ycraHoOBiIieHHE MOJICKYISPHBIX MeXaHW3MoOB (yHkuuonupoBanus PHK-
COJIeprKalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIE 3a00I€BaHUS YEIOBEKa U dKUBOTHBIX.

JdemoHcTpanuu

Tabnuue! 1 cxeMbl: «/cnoap30BaHuE MUKPOOPTaHU3MOB B IIPOMBIIIJIEHHOM MTPOU3BOJICTBEY,
«Krnerounas nnxeHepus», «l'eHHas HHXEHEPUSI».

JladopaTopHas padora «/3yueHrne 0ObEKTOB OMOTEXHOJIOTHI.

IpakTuyeckas padora «llosmydeHne MOJIOYHOKHUCIIBIX MPOIYKTOBY.

IKcKkypeusi «bHOTEXHOJOTHUS — BaKHEHIIas TMPOU3BOJUTENIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KITIACC

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIUOHHBIX NPEACTABJICHUI B OMOJI0THHI

OpomononHast Teopust Y. Jlapsuna. [Ipeanockuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB U
Hay4Has nearesnbHocTh Y. JlapBuHa.

JIBuokymue cuiibl 3Bosonnu BuaoB 1o Y. JlapBuny (BbICOKass HHTEHCUBHOCTh Pa3MHOKEHUS
OpraHM3MOB, HACJIEJICTBEHHAas W3MEHYMBOCTb, OOphOa 3a CyIIECTBOBAaHHWE, €CTECTBEHHBIM U
HCKYCCTBEHHBIN OTOOD).

Odopminenue cuaTeTHdecko Teopuu 3Bosroruu (CTD). HelTpanbHas Teopus HBOJIOIUH.
CoBpeMeHHasi 3BOJIIOIIMOHHAS OWOJIOTHs. 3HAYCHHE SBOJIONMOHHON TEOpHUH B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpanuu

[Toptpetrsr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. KroBbe, Y.
Hapsun, C. C. Yersepukos, . U. IlImaneraysen, /. Xomnneiin, /. K. benses.

Tabmumpl u cxembl: «Cucrema xuBod mpuponsl (mo K. Jlunuero)», «JlecTHuna >KMBBIX
cymectB (1o Jlamapky)», «Mexanu3Mm GOpMHUPOBAaHUS TPUCTIOCOOIEHUN Y PAaCTEHUH W KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyra nyremectBust Y. Jlapsuna», «Haxoaku Y. lapBunHay,
«Dopmbl 00prOBI 3a cymiecTBoBaHue», «Ilopoabl romyoeit», «MHOoroodpasue KyabTypHBIX (popm



Karmyctbl», «[lopoabpl gOMamIHUX MKUBOTHBIX», «Cxema o00Opa3oBaHusi HOBBIX BUIOB (mo Y.
HNapBuny)», «Cxema COOTHOIICHUS MABWXKYIIUX CHUJI 53BOJIOLUNY», «OCHOBHBIE TMOJOKEHUS
CUHTETUYECKOM TEOPUU IBOJTIOLIUNY.

Tema 2. MuKpo3BoIIOIMS U €€ pe3yabTaThl

[Monmymsiuust kak »iieMeHTapHas eauHuia 3Bodroluu. COBpEMEHHBIE METOJbl OLEHKU
TeHEeTUYECKOTO PazHoO00pa3usl U CTPYKTYphI momyisaiuil. 3MeHeHnne reHogoHaa MOMYISIUN Kak
AJIEMEHTAPHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH TeHeTuyeckoro paBHoBecusa JIx. Xapau, B.
Baitn6epra.

DOneMeHTapHble  (aKkTOphl (ABWDKYIIME CHJIBI) OSBOJIOIMHA. MYyTallMOHHBIA  TIpOIecC.
KombOunaruBHas n3amMeHUnBOCTh. Jlpeiid reHoB — ciaydaiiHble HEHaAINpaBJIEHHBIE U3MEHEHHS 9acTOT
ateneit B momymsiusax. D¢dekt ocHoBatens. IDggexm Oymwirounozco eopaviuuka. CuudiceHue
2EHeMUYecKko20 pasHoobpasus: npuyunvl u cireocmsus. llpossnenue s¢hgexma Opetigha eenos 6
oonbuwux U manvlx  nonyiayuax. Murpamun. M3onsmus  nomynsuuii: | reorpaduyeckas
(mpocTpaHCTBEHHAs ), OHoJIoTHYecKast (PerpoyKTUBHAS).

EcrectBenHbIit 0TOOp — HampaBsonui GaxkTop BOIOIUNA. DOPMBI €CTECTBEHHOTO 0TOOpA:
NBIDKYIIAM,  CTAOMIM3UPYIOMIUMA,  pa3pbiBaromuii  (au3pyntuBHbBINM).  [lomoBoit  otbop.
Bo3HHKHOBEHME U 3BOJIOLHUS COLIUATIBLHOIO MOBEACHUS KUBOTHBIX.

[IpucrnocobaeHHOCT, OpPraHU3MOB Kak pe3ydbTaT MHUKPO3BOJIONMH. Bo3HUKHOBEHHE
MPUCTIOCOOIEHUH y opraHnn3MoB. Apomop}o3sl B uaroanantanuu. [IpuMepsl mpucrnocoOneHuit y
OpraHu3moB:  MopdoJsioruueckre,  (U3HOJOTUYECKHE, OWOXMMHUYECKHE,  IOBEICHYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BumooOpazoBaHue Kkak pe3yabTaT MHUKPOIBOJIOIHH.
Mzonsmmst —  ximroueBod  (aktop BUAooOpasoBaHusa. Ilyrm u  cmocoObl  BHA00Opa30OBaHUS:
ajutonatpuieckoe  (reorpaduueckoe), cUMIATpUYecKOe  (PKOJOTHYECKOE), «MTHOBEHHOE)
(momumutonan3anust, rubpuanzanus). JJIuTenbHOCTb SBOIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl (popMUpOBaHUS OMOJIOTUUYECKOTO Pa3HOOOpa3usl.

Ponp oBomonMOHHON  Oumojornd B pa3pabOTKE HAyYHbIX METOJOB  COXpaHEHUs
O6uopazHooOpaszus. MHKpPOAIBOJIOLKS M KOABOJIONUS IMApa3UTOB M HUX XO03sieB. MexaHHU3MBbI
(dhopMupOBaHUS YCTOWIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpanuu

[Toptpetsr: C. C. UerBepukos, J. Maiip.

Tabnuuel u cxembl: «MyTalmoHHasE U3MEHUYMBOCTEY, «llomynanuoHHas CTpyKTypa BUIaY,
«Cxema mposiBieHHS 3akoHa  Xapau—BaitHOepra»,  «J/[BwKylmue  CHIIBI  DBOJIIOIIUNY,
«OKOJOTHYECKasT M3OJAIUs TOMYyJISIUid  ceBaHCKOM (openn», «['eorpaduueckas u30IAIUA
JUCTBEHHUIbI CHOUPCKON M JHCTBEHHMIBI Jaypckoiy, «llomyisiMoHHbIE BOJIHBI YHCIEHHOCTU
XUIIHUKOB M KepTB», «(Cxema MJeWcTBHUS ecTeCTBEHHOro oTOopa», «Dopmbl OopbOBl 3a
CYIIIECTBOBaHHE, «MHaycTpranbHbIi MEJTaHU3M, «KuBbie HCKOTIaeMbIE»,
«[lokpoBuTEeNbCTBEHHAs OKpacka KUBOTHBIX», «lIpenympexnaronias oKpacka >KHBOTHBIXY,
«Dusnonoruueckue agantauuny», «lIpucrnocoOneHHOCTh OPraHM3MOB M €€ OTHOCHUTEIHLHOCTDHY,
«Kputrepun Buma», «Bunei-aBoitHukm», «CTpykTypa Buaa B mpupone», «CrocoOsl
BHp00OpazoBaHus»,  «l'eorpaduueckoe  BUAOoOOpa3oBaHME  TPEX  BUJAOB  JIAHJBIIICHY,
«IKojoTHYECKOe BUI000pa3oBaHWe BHJIOB CcuHULY, «[lomummonasr pactenuitn, «KamycTHo-
pEeICUHBIN THOPUITY.

O6opynoBanue: repbapuy pacTeHH, KOJUICKIIMM HACEKOMBIX, 4ydella NTHUIl W 3BEpeH C
pUMepaMy Pa3IMYHBIX MPUCIIOCOOJIEHNH, 4Yydyena NTHIl U 3Beped pasHbIX BUAOB, repbapuu
pacTeHui ONM3KUX BUIOB, 00PA30BABIIMXCS PA3TIUIHBIMH CIIOCOOAMH.

JladopaTopHas pa6ora «BrIsiBIeHHE N3MEHUYMBOCTH y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas padora «[IpucnocoOneHuss OpraHU3MOB W WX  OTHOCHTEJIbHAS
11EeTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPUIOY.



Tema 3. MakposBoJionus u eé pe3yabTaTbl

MeTtopl u3ydeHus: Makpod3BoJtonuu. [laneoHTonornueckue MeTOAbl U3YYEHUS! HBOJIOLMH.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSIIBI OPTraHU3MOB.

buoreorpaduueckue meroas! uzydenus spomonuu. CpaBHeHue (Giaopsl U GpayHbl MaTEPUKOB
1 ocTpoBOB. bruoreorpaduueckue o6mactr 3eMiau. Buapl-sHIEMUKH U PETUKTHI.

DOMOpPHUOJIOTHYECKHE U CPaBHUTEIBHO-MOP(OIOTUYECKUE METOMAbl HM3YYEHHUS HBOJIIOLHH.
I'eHeTnyeckne MeXaHU3Mbl 3BOJIONUM OHTOTEHE3a M TMOSBICHUS SBOJIOIMOHHBIX HOBILIECTB.
['oMosiornuHble U aHAJNOTUYHBIE OpraHbl. PynuMeHTapHble OpraHbl W aTaBU3Mbl. MOJEKYISpHO-
reHeTHuYecKkue, OMOXMMUYECKHe U MaTeMaTHUYeCKUe METO/Ibl 3YUEHHUs HBOJIIOLHMU. ['OMOJIOTHYHbIE
redbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIIOTE€HETUYECKUX JEPEBbEB.

XPOMOCOMHBIE MYTAIlMH U 3BOJIIOIHS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBuiia) 3BoJonun. [Ipunyun cmenst gyuxkyuii. Heodpatumoctsb
HBOJIIONMH. AJAaNTUBHAS paauanus. HepaBHOMEPHOCTH TEMIIOB BOJIIOLINU.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, @. Mromnep, J. ['ekkens.

Tabmumpl U cxembl: «DUIOTEHETHYSCKUN P JIOMIAIN», «APXEONTEPUKC», «3BEpO3yObIe
amepb», «Creronedansl», «Punnoputsr», «CeMmeHHblE ManoOpoTHUKWY, «buoreorpaduueckue
30HBI 3emnm», «Jlpeiid koHTHHEHTOBY», «PenmukTh», «HauanpHble CcTaguu SMOPHOHAIBHOTO
pPa3BUTHS MO3BOHOYHBIX KUBOTHBIX», «[ OMOJIOTHYHBIE M aHAJIOTMYHbIE OpraHb», «PyauMeHThI»,
«ATaBU3MBDY, «XpOMOCOMHBbIE HaOOpbI 4YeloBeKa M IIUMMaH3e», «[JaBHbIE HampaBiIeHUS
ABOTIOHHY, «O0I11IMe 3aKOHOMEPHOCTH BOJIIOLIIY.

ObopynoBaHue: KOJUIEKIUH, TrepOaphy, MYISKM MCKOMAeMbIX OCTATKOB OPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTApHBIX OpPraHOB W AaTaBU3MOB, KOJUIEKIIMH
HACEKOMBIX.

Tema 4. IIpoucxoskaeHue U pa3BuTHe )KU3HU HA 3emJie

HayuHple rumoTe3pl MPOUCXOXKACHHSI >KM3HM Ha 3emiie. AOHWOTeHe3 W TaHCIEpPMUs.
JloHayyHble TpEACTABICHUS O 3apOKICHUM JKU3HHM (KpealuoHu3M). [umoresa MOCTOSIHHOTO
CaMO3apoKICHUS )XU3HU U €€ ompoBepkeHue onbiTamu @. Penu, JI. Cnamnanuanu, JI. Ilactepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHOBHBIE 3Talbl HEOpraHudeckor 3BoJtonuu. IlnanerapHas (Teojoruyeckas) dBOJIIOIUS.
Xumuyeckasi 3BOJIOLUSA. AOMOTEHHBIN CHHTE3 OPraHUYEeCKUX BEUIECTB M3 HEOpraHudeckux. OmnbIT
C. Munnepa u I'. FOpu. O6pa3oBanue nonuMmepoB u3 MoHoMepoB. KoamnepBarnas rumoreza A. .
Omnapuna, runore3a nepsudHoro OympoHa J[k. XousmeiHa, reHeTndeckas rumnote3a I'. Mémnepa.
Pu6osumer (T. Yex) m rumnoresa «vmpa PHK» VY. TI'mnbGepra. dopmupoBanme meMOpaH u
BO3HUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emuin u Meroapl €€ wu3ydeHus. Vickomaembple OpraHM4YecKHUE OCTaTKH.
I'eoxpononoruss u e€ wmeronasl. OtTHocuTenbHass U aOCOJIIOTHAsgE  TE€OXPOHOJIOTHS.
['eoxpoHonoruyeckast mKasna: 30Hbl, SPbl, IEPUOJIBI, FTTOXH.

Havanpubie aTambl opraHudeckoi sBomonuu. [losiBieHHE W 3BOMIONMS TEPBBIX KIETOK.
Opomronuss  Merabonu3zMa. Bo3HukHOBeHHME mepBbIX d3kocucTteM. CoBpeMEeHHbIE MHKPOOHbBIE
OMOIIEHKHU KaK aHAJIOT MepBhIX Ha 3emiie coobmiectB. CTpoMaTonuThl. [IpokapuoThl ¥ 3yKapuOTHI.

[IpoucxoxnaeHue 3ykapuoT (CUMOMOTEHE3). DBOJIONHUOHHOE IPOUCXOXKICHUE BHPYCOB.
[IpoucxoxxaeHrne  MHOTOKJIETOYHBIX ~ OpraHU3MOB.  BO3HHMKHOBEHHWE  OCHOBHBIX  TpYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIlbl 3BOJIIONHMH BBICIIMX pacTeHnit. OcHOBHBIE apoMop(}o3bl pacTeHuid. Bbrxos
pacteHuii Ha cymy. [logBieHue CHOPOBBIX pACTEHUHW M 3aBOe€BaHWE UMHU Cylmid. CeMEHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTECHUM.

OcHOBHBIE 3Tallbl HBOJIIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THMOB. IlepBbie XOpII0BBIE
KUBOTHBIC. JKU3HL B BOJE. DBOJIIOIMUS MO3BOHOYHBIX. [Iponcxoxnenne ampuOuil ¥ penTHIIMA.



[IpoucxoxxaeHue MiEKONMUTAIOMUX W NOTUIL. [IpuHnun ximodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazpuTure xu3HM Ha 3emile MO 3paM M MEPUOAAM: apXeil, MPOTEepO30id, MaIeo30M, ME30301,
KaitHOo301. OO0Ias xapakTepUCTHKaA KIMMAaTa W T€0JOrHYecKuX mporeccoB. [losiBieHne u pacuser
XapaKTEepHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro YCIOBHUS M BIUSHHE Ha Ta30BbId COCTaB
aTMOocC(ephl.

MaccoBble BBIMHpPaHUS — 3KOJIOTUYECKHE KPHU3UCHI mpouuioro. [IpuumHbl U ciencTBus
MaccOBbIX BhIMUpaHH. COBPEMEHHBIM 3KOJIOTHUECKHH KpHU3HC, ero ocoOeHHocTH. [Ipobiema
coxpaHeHHUs1 Onopa3sHooOpa3us Ha 3emiie.

CoBpemeHHast cucTeMa opraHuyeckoro mupa. IlpuHuunel kinaccudukanuy OpraHu3MOB.
OcHOBHbBIE CUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

JdemoHcTpanuu

[Toptpetrsr: ®@. Pean, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. 1. Onapun, JIx.
Xonpaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpr u cxembl: «Cxema ombita ®@. Pemm», «Cxema ombita JI. TlacTepa mo u3ydeHuro
caMo3apoxkaeHust ku3Hu», «Cxema ombiTa C. Munepa, I'. FOpu», «3Otanmbsl HeopraHU4YecKoi
sBoMIOINKY, «['eoxpoHosornyeckas mikaiga», «HauanbHble STambl OPraHUYECKOW SBOIOLUNY,
«Cxema 00pa3oBaHUs DYKapHUOT MyTEM cUMOMOTEeHe3ay», «Cructema XuBOM Tpupoasl», «CTpoeHue
BHUpyca», «Apomopdo3sl  pacreHuit», «PuHMOGUTHY, «OMHOKJIETOYHBIE  BOJOPOCIN,
«MHOTOKJIETOYHBIE BOAOPOCIN», «Mxuy», «IlanopoTHukm», «l'o1oceMeHHbIe pacTeHus», «OpraHbl
LBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHPa», «APOMOP(O3bI KUBOTHBIXY,
«IIpocrenimuey, «Kumeunononoctueie», «llmockue uyepBu», «Unenucronorue», «PvIObD,
«3emMHOBOHBIEY», «lIpecMbikarommecs», «lItunpey», «Mnekonutarommuey, «Pa3BUTHE KU3HU B
apxeickoil spey, «Pa3BUTHE KU3HHU B MPOTEPO30MCKON 3pey, «Pa3BUTHE KM3HU B MaJCO30MCKON
ape», «Pa3BUTHE KU3HU B ME3030MCKON 3pe», «Pa3BuThe KU3HM B KaWHO30MCKON 3pey,
«CoBpeMeHHasi CUCTEMa OPraHU4YeCcKOro MUPay.

ObopynoBanue: repbapuu pacTEeHUN pa3TUUYHbBIX OTAETIOB, KOJUIEKIIUA HACEKOMBIX, BIIA)KHbBIE
mpenapaThl KUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJIJIEKIIUU HWIJIOKOKHMX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Uydesia NTHIl U 3Bepei, KOJJIEKIIMU OKAMEHEJIOCTE!, MOJIE3HBIX UCKOTIAeMbIX, MYJISKHI
OpraHMYECKHUX OCTATKOB OPTaHU3MOB.

BupryaabHas JjadopatopHass padora «MogenupoBanue onbslToB Muuiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOTO CHHTE3a OPraHMYeCKUX COECMHEHHUM B IEPBUUHOI aTMOchepe».

JlaGoparopHass padora «l3ydyeHHe UM ONUCAaHHE MCKOMAEMBbIX OCTATKOB JIPEBHUX
OpraHU3MOB.

IpakTHyeckasi padora «M3yueHne ocoOEHHOCTEH CTPOCHUSI pACTEHUN PA3HBIX OTACIIOBY.

IIpakTHyeckasi padora «M3yueHne ocoOEHHOCTEH CTPOCHHMS MTO3BOHOYHBIX KUBOTHBIX.

Tema 5. IIpoucxokaeHue 4eJi0BeKAa — AaHTPONOreHe3

Pa3nensl u 3agaun aHTpONOIOTHU. MeTO1bI aHTPOIOJIOTUH.

CraHoBJIEHHE TPENCTABICHUNA O TMPOUCXOXKICHUU YeJoBeKa. Pelnruo3Heie BO33PEHUA.
CoBpeMeHHbIE HAyYHbIE TEOPHUH.

CxoacTBO uenoBeka ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEeHHE YenoBeka. CBUIETENbCTBA
CXOJCTBA YeJNOBEKa C JKUBOTHBIMU: CpPaBHHUTEIbHO-MOp(dosornueckue, 3MOpHUOIOrHYecKue,
¢buznooro-6noxuMuueckre, nopeaeHueckue. OTauuMs yenoBeka OT )KUBOTHBIX. [IpsMoxoxeHue
U KOMIUIEKC CBSI3aHHBIX C HUM INpU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra W BTOpPOW CUTHAJIbHOU
CUCTEMBI.

JIBwxkymue cuibl (hakTopsl) aHTpOTIOTeHe3a: OMOJIOTMYecKue, colranbHbie. COOTHOIICHNE
OMOJIOTUYECKHUX U COIMATBHBIX ()aKTOPOB B aHTPOITOTCHE3E.

OcHOBHBIE CTaIMH aHTPOIIOTeHe3a. PaHHMe denoBekooOpa3Hbie 00€3bsHbI (MPOKOHCYIIBI) U
paHHUE TIOHTHUJIIBI — OOIME TPEIKH YEIOBEKOOOPa3HBIX 00€3bSH U JIOACH. ABCTPATOTUTEKUA —
JIBYHOTHE TIpeaku JiroAeil. UenoBek yMenblid, NEpBbIe W3TOTOBJICHUS Opyauil Tpyna. Yenosek



MPSIMOXOISANIIMNA W TIEPBBIA BBIXOJ JIOAeH 3a mpenensl Adpuku. YemoBek rernenbOeprckuii —
o0mui MpeIoK HeaHJEPTATLCKOTO YeJOBEKa M YeIOBEKa pasyMHOro. YemoBeK HeaHIepPTaIbCKUI
Kak BHJ JIIOJIEH XOJIOJHOTO KiumaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JACHUCOBCKUMN
4eJl0BEK, 0OCBOCHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u naaeoreHOMHKa.

DBOJIIOIMST  COBPEMEHHOTO 4elloBeka. EcTecTBeHHBIH OTOOP B TOMYNSIIUSAX YEIOBEKA.
MyrtanuoHHbId Tponiece u noauMopdusm. [lomynsimoHHbIE BONHBI, Ipeiid TeHOB, MUTpAIs U
«3(hdeKT ocHOBaTENA» B MOMYJIALUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. [lonstue o pace. bonbmme pacel: eBpomeowmHas (eBpasuiickas),
aBCTpao-HerpouIHas (PKBaTOpUaIbHas), MOHTOJIOUTHAsS (a3UaTCKO-aMepUKaHcKas). Bpems u mytu
pacceneHusl yeloBeka Mo IjaHeTe. ENMHCTBO dYenmoBedeckux pac. HayuHas HecOCTOSITENbHOCTD
pacusma. IIpucnocoOneHHOCTh 4YeloBeKa K PasHBIM YCIOBHSM OKpYKarolied cpeapl. Bnusaue
reorpaduyecko cpeapl u Aperida reHoB Ha MOPQOJIOTHUIO ¥ PU3UOJIOTHIO YETOBEKA.

MexauciurimHapable  METoabl B (u3nueckoid  (OMOJOTHYECKOH)  aHTPOTIOJIOTHH.
DBOJIIOIMOHHAS aHTPOIIOJIOTHS ¥ NTAJIE0OAHTPOTIOJIOTHS YeIOBEUECKUX MOMYIsuii. buoconuanbHbie
MCCIIeIOBAaHUS IPUPOJIbI YyeoBeka. McciaenoBanre KOABOMIONUN OMOJIOTHYECKOTO U COLMAIBHOTO B
YeNoBeKe.

JdemoHcTpanuu

[Toptpetsr: Y. Hapsun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabmumplt u  cxembl: «MeToapl  aHTpOTMOJIOTHH», «[OJIOBHOH MO3r  4YEIOBEKay,
«YenoBexkooOpa3Hble 00e3bsiHB», «CKelneT 4YenoBeKa U CKeleT IIHUMIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBHKyIIME€ CHJIBI ~ aHTPOIOreHe3a», «OBOJIIOIMOHHOE JpPEBO  YEIOBEKay,
«ABcTpanonurek», «HemoBek yMenbiin», «YHemoBek NpsIMOXOASIINN», «JIeHUCOBCKUN UYETOBEK»
«Heannepranpub», «KpomanboH1b, «I[Ipeaku dyenoBeka», «ITambl 3BOTIOLMHN YET0BEKay, «Pachl
YeOBEKay.

O6opynoBaHue: MYJSDKH OKaMEHEJIOCTEH, MPEAMETOB MaTepHAIbHOW KYJIbTYPHl TPEIKOB
YenoBeka, penpoaykiuu (pororpadun) kapTuH ¢ MUDOTOTHICCKUMUA B OUOJICHCKUME CIOKETaMH
MIPOUCXOXKACHUS YeJoBeKa, (ororpaduu HAXOJOK HMCKOMAEMBIX OCTaTKOB YEJIOBEKa, CKEJeT
4eloBeKa, MOJENb uepera ueloBeKa M yeperna IIMMIaH3e, MOJEIb KHCTH YelOBEeKa U KHCTU
IMMIIaH3€, MOJENU Topca MPEJIKOB YEIOBEKa.

JladopaTopHas padora «/3yyeHrne 0COOEHHOCTEH CTPOCHMSI CKeJIeTa YeJIOBEKa, CBSI3aHHBIX
C PSAMOXOXKIACHUEM.

IIpakTuyeckas padora «3yyeHue S3KOJIOrMYECKUX alanTaluid 4eTOBEKa.

Tema 6. DKoj0rust — HayKa 0 B3aMMOOTHOIIEHUAX OPraHU3MOB U HAAOPraHU3MEHHbIX
CHCTEM C OKpY Kaloleil cpenoi

3aporkaeHue u pa3BuTHE 3KoJorun B Tpyaax A. ['ym6onbara, K. ®@. Pynee, H. A. CeBepiiona,
D. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3a1aun sxonorun. CBsi3b 9KOJOTUH C JPYTUMH
HayKaMH.

Metonel skosioruu. [loneBble HaOmioneHUs. DKCHEPUMEHTHI B 3KOJIOTUHU: NPUPOIHBIE U
naboparopHbie. MoaenmupoBaHWE B AIKOJIOTHHM. MOHHTOPUHT OKpPY)KAIOIIEH cpeipl: JIOKAJIbHBIH,
pPErHOHAIBHBIN U TJI00ATBLHBIN.

3Ha4YeHUE DKOJOTMYECKUX 3HAHUM [ 4YeNOBEKa. OJKOJIOTMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBsi3ed denoBe4yecTBa ¢ mpupongoi. DopMupoBaHUE SKOJOTHYECKOW KYJIbTYpPhl U
HKOJIOTMYECKON TPAMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ymGombar, K. @. Pynse, H. A. CeBepuios, D. I'ekkens, A. Tenciau, B. H.
Cykaués.

Tabnuuel u cxembl: «Paznensl skonorun», «MeTtonsl 3kojoruuy, «CxemMa MOHUTOpPUHTA
OKpY’KarolEenl Cpesibl».

JlaGoparopHas padora «/3yueHre MeTo 0B IKOJIOTHUYECKUX UCCIEIOBAHUI.

Tema 7. Opranusmbl 4 cpea 00MTAHUA



Dkojorudeckue GakTopbl U 3aKOHOMEPHOCTH UX JeiicTBus. Kiaccudukaius s3K0I0rn4eckux
(dakTopoB: abuWoTHYECKHE, OMOTHYECKHE, aHTpomoreHHble. OOIMe 3aKOHOMEPHOCTH JCHCTBUS
skojornueckux ¢akropoB. [IpaBmwio muaumyma (K. Ilnpenrens, 0. JIubux). TomepaHTHOCTB.
OBpHOUOHTHBIC M CTCHOOMOHTHBIC OPTaHU3MBI.

AbGunoTtndeckue ¢akrtopsl. CBeT Kak dKoJorndeckuid ¢aktop. [leficTBHE pa3HBIX Y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. OKOJOTHMYECKHWE TPYIIbl PACTEHUH M JKUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CUrHasiabHas poJib cBera. DoToneprou3M.

Temmeparypa kak »dKojoruyeckuii akrtop. JleiicTBue TtemmepaTtypsl Ha OpraHWU3MBIL.
[To¥KkuIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skonoruveckuii ¢akrop. IlpucmocoOnenuss pacTeHUH K MO IEep KaHUIO
BosiHOTO Oamanca. Kmaccudukanus pacTeHuil o OTHOIIEHUIO K Boje. [Ipucmocobienust >)KMBOTHBIX
K U3MEHEHHIO BOJTHOTO PEXHUMA.

Cpenpl oOuTaHMs OPraHMW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IIOYBEHHAs, TIIIyOMHHAs
MOANOYBEHHAsI, BHYyTpUOpraHu3MeHHas. @Ou3nko-xuMudyeckue OcoOEHHOCTH cpel  OOWUTaHus
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HbIX Cpeliax.

buonorunueckue purmbl. BHemHue u BHyTpeHHHE pUTMbI. CyTOYHBIE M TOJUYHBIE PUTMBL
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUM JKU3HH.

Kusznennsie ¢Gopmbl opranusmoB. Ilonstue o xuzHeHHOU (opme. JKuzHeHHbIE (GOPMBI
pacTeHMii: nepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TPAaBBl.
Kuznennsie GOpMBI KUBOTHBIX: THIPOOUOHTHI, TEOOHOHTHI, a3pOOHOHTEI. OCOOCHHOCTH CTPOCHUS
1 00pasa KU3HU.

buotnueckue dakropsl. Buasl OMOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHIIHS, XHIITHHYECTBO,
cuM6mno3 u ero ¢opmel. [lapazutusm, Koomepaius, MyTyaau3M, KOMMEHCATU3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3ammopeicTBus (Tommueckue, Gopuyeckue, hadpUUecKue).
3HaueHue OMOTHYECKUX B3aUMOJICHCTBUM JUIsl CyHIECTBOBAHHUS OPraHM3MOB B cpeiie OOUTaHUS.
[TpyHIMT KOHKYPEHTHOTO UCKITIOUEHHS.

JdemoHcTpanuu

Tabmumpl 1 cxembl: «OKojorudeckue ¢GakTopbl», «CBETOBOM CHEKTP», «IKOJIOTHUYECKHE
TPYIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TemIoKpoBHBIE )KMBOTHBIE», «XOJIOJHOKPOBHbBIE
KUBOTHBIEY», «DU3NONOTHYECKUE aJanTalli KUBOTHBIX», «Cpelnpl OOUTaHHUS OpPraHU3MOBY,
«buonornyeckue puTMbD, «OKu3HeHHbIe (OpPMBI pacTeHHiD», «Ku3HEHHbIE (OPMBI KUBOTHBIXY,
«IJKOCHUCTEMA MIMPOKOJIMCTBEHHOTO Jeca», «IJKOCHUCTEMa XBOMHOro jeca», «llemm nuranus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypeniusy, «Cumonosy», «Kommencammzmy.

OGopynoBanue: repOapuu pacTeHWH ¥ IHKUBOTHBIX, MPHUCIOCOOJEHHBIX K BIHUSHHUIO
pPa3IMYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuud  CBETOJIOOMBBIX,  TEHETIOOMBBIX W
TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIIOOMBBIC, TEHENIOOWBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pactenusi, repObapuu M KOJUJIEKIIUU TEIIOIIOOUBBIX, 3UMOCTOMKUX, MOPO30YCTOMUNBBIX PAaCTEHHI,
gydena MNTHI] W 3Beped, repbapuy pacTeHWi, OTHOCAIIUXCS K rTurpoduram, Kcepodutam,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX I'PYMI, KOJJIEKIUHU KUBOTHBIX, OOMTAIOIIMX B Pa3HBIX
cpenax, repOapuM ¥ KOJUIGKIIMM PAcTEHUH W KUBOTHBIX, OOJNajaloluX dYepTaMu
MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSM YCIOBHM KU3HU, TepOApUU U KOJUIEKIIMH PacTeHUI
Y JKUBOTHBIX PA3IUYHBIX JKU3HEHHBIX (POPM, KOJUIEKIIMH >KMBOTHBIX, YYACTBYIOLIUX B Pa3IHMUHBIX
OMOTHUYECKUX B3aMOJICHCTBUSX.

JlabopaTopHas pa6ora «BrisBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIIMSIHUIO CBETAY.

JladbopaTopHasi padora «BbIsBIeHHE TPHUCIOCOONICHHI OPraHM3MOB K  BIIHMSHUIO
TEMIIEpPaTypbI».

JladbopaTopHasi pa6ora «AHAaTOMHYECKHME OCOOCHHOCTH pAaCTEHHH U3 Pa3HBIX MECT
oOUTaHU.

Tema 8. IkoJ10rusi BUI0B U MOMYJIS LU



DKOJIOTHYECKHE XapaKTepUCTUKU mnonmyisinuu. [lomymsumst kak Oumosiornyeckas cucTeMa.
Pons HeomHopomHOCTH cpenbl, (pu3nyeckux OapbepoB M OCOOCHHOCTEH OHOJIOTMM BHIOB B
(GbopMHUPOBAHUM TPOCTPAHCTBEHHON CTPYKTYphl momyasiui. OCHOBHbIE MOKa3aTeNd MOMYJIALINN:
YHCIIEHHOCTb, INIOTHOCTh, BO3PACTHASI U MOJIOBAsi CTPYKTYPA, POKAAEMOCTh, IPUPOCT, TEMIT pOCTa,
CMEpPTHOCTb, MUTPALIHSI.

Dkojoruyeckas CTpykTypa nomymsinuu. OIleHKa YHUCICHHOCTH MOmynsuuu. JluHamuka
nonymsiuu U e€ perynauua. buotnyeckuil moreHnuan nomynsauud. MoaenupoBaHue JUHAMHUKH
nonymsinuu. KpuBble pocta uwucieHHocTH mnomyasuudu. Kpusble BbDKuUBaHUS. Perymsius
YUCJIEHHOCTH TMOMYJSIIUI: poib (AKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUMX OT IJIOTHOCTH.
DKOJIOTHYECKHE CTpaTeruu BUsoB (I- u K-ctparerun).

[Tonsatue o006 »okosormueckol Humie BUAa. MecrooOutanue. MHoOroMepHas MOJEIb
skoJsiornyeckol HumM Jx.M. XarunHcona. Pa3smepsl skosiormdyeckoid Humd. [loTeHiuanbHas u
peain30BaHHAs HUIIH.

Bung kak cucrema mnonynsaunui. Apeanbl BUIOB. BHAbl M WX KU3HEHHBIE CTPATETHH.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS 1 MUTPALU )KUBOTHBIX. bruosornyeckie MHBa3UU 9yKEpPOIHbIX
BU/JIOB.

JdemoHcTpanuu

[Toptpert: Jx. M. XaTynHCOH.

Tabnuuel U cxembl: «IKOJOTUYECKHE XapaKTEPUCTHKHU MOMyisiiuu», «lIpocTpancTBeHHas
CTpyKTypa momymsauuun», «Bo3pacTHple mnupamMuibl nOOOmymsiun», «CKOpPOCTh 3aceleHHs
MOBEPXHOCTH 3€MJIM PA3JUYHBIMU OpraHu3mMaMm», «Mogenb skonorndeckord Humm JIx. .
XaTuynHCOHaY.

Ob6opynoBanue: repOapun pacTeHUM, KOJIJICKIIUHU )KUBOTHBIX.

JladopaTopHas pa6ora «I[IpucrnocoOiieHnst ceMsiH paCTEHHUI K pacCeICHUION.

Tema 9. IkoJ10rusA CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmectBa opranu3MoB. buomneno3 u ero crpykrypa. CBs3W MEXIy OpraHu3MamMu B
ououeHo3e.

DxocucTtema kak oTKpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE OJIOKH OPraHU3MOB
B DKOCHCTEME: MPOIYIEHThI, KOHCYMEHTHI, peyleHThl. Tpoduueckue ypoBHU. Tpodudeckue nenu
u ceTu. Abnotuueckue 610ku 3xocucteM. [louBbl U uibl B skocucteMax. KpyroBopor BeliecTs u
MOTOK SHEPTUU B SKOCHCTEME.

OcHoBHbBIE TMOKa3aTeNH KOCUCTEMbl. buomacca U mpoaykius. DKOJOTHYECKHE MHPaAMUIbI
yuces, OMOMAaCChl U SHEPTHH.

Junamuxa skocucmem. Kamacmpoghuueckue nepecmpoiiku. @nyxmyayuu. HamnpaBieHHbIS
3aKOHOMEpPHBIE CMEHBI cO00IecTB — cykueccuu. [lepBUYHbIE U BTOPUYHBIE CYKIECCUM U HX
MPUYUHBL.  AHTPOTIOTEHHBIE  BO3JCUCTBUS HA  CykKieccud. KIMMakcHOe€  COOOIIECTRBO.
buopasnoo6pasue 1 noJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIle 3KOCUCTEMBI. JKocucmemvl 03€p U peK. IKocucmemvl MOpeu U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmenetl, NyCmbviHb.

AHTpOIIOT€HHbIE ~ 3KOCUCTEMBL.  Arpo3’kocucrema.  ArporeHo3. Pazmuuua  Mmexny
AHTPONOTEHHBIMU U MPUPOTHBIMU IKOCHCTEMAMHU.

Ypboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOo3KocucTeM. ['opojackas ¢uiopa u dayHa.
CunaHTpONU3aIMs TOpoACKo# (ayHbl. bronorndeckoe n X03sWCTBEHHOE 3HAYCHUE arPOIKOCHUCTEM
1 ypOOIKOCUCTEM.

3akoHOMEpPHOCTH (DOPMHUPOBAHKS OCHOBHBIX B3aMMOJICUCTBHI OPraHM3MOB B SKOCHCTEMaX.
Ponv xackaonoeo sghgpexma u 6udos-s0ugpuxamopos (kirouesvix 6udo8) 6 QYHKYUOHUPOBAHUU
skocucmem. llepeHOC HSHEPrUU U BEUIECTB MEXKAY CMEXKHBIMH SKOCHUCTEMaMH. Y CTONYMBOCTH
OpPraHU3MOB, MOMYJISILIUM U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U aHTPOMOTEHHBIX BO3ACHCTBUM.



Mexanuzmbl  8030elicmeus.  3aeps3HeHUuti  pasHblX — Munog Ha  CcyO0OpP2aHUu3MeHHOM,
OpP2aHUBMEHHOM,  NONVIAYUOHHOM U  IKOCUCNEMHOM  YPOBHAX, OCHOB8bl  IKONOSUYECKO20
HOPMUPOBAHUSA AHMPONO2EHHO20 6030eticmaus. MeToloNorus MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX SKOCUCTEM.

JdemoHcTpanuu

[Toptper: A. [Ix. Tencnu.

Tabnmuuel u cxembl: «CTpykTypa OuOIEeHO3a», «IKOCHCTEMa MIMPOKOJIMCTBEHHOTO JIECa»,
«JKocucTeMa XBOWHOro Jeca», «QDyHKIHMOHAIbHbIE TPYHIbl OPraHU3MOB B HSKOCHUCTEMEY,
«Kpyrosopor BemectB B 3kocucteme», «llemu mnuTaHus (macTOumHAs, AETPUTHAS)»,
«DKoJIOTUYECKasi MUpaMHaa YHucen», «IDKOJOTHUYecKass Mmupamuaa OHOMacchl», «IKOJIOTHYECKas
nupamuaa sHeprun», «O0pasoBanue Oosota», «llepBuuHas cykueccus», «BoccraHoBieHnue yeca
rocJie Mmokapa», «JKocucTemMa o3epay», «ArpoueHos», «KpyroBopoT BemiecTB ¥ MOTOK SHEPTUH B
arporieHosey, «lIpuMepsl ypboskocucTem».

ObopynoBanue: repbapuy pPacTeHHM, KOJUICKIIMM HACEKOMBIX, Uydena ITHUII U 3BEpew,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTHyeckasi padora «3yueHne u onucanue ypoo3KOCHCTEMBIY.

JladopaTopHas padora «l/3ydeHue pasHOOOpa3usi MEIKHX MMOYBEHHBIX UYJIEHHUCTOHOTHUX B
Pa3HbIX IKOCUCTEMAX).

IKCKYpceHusi «IDKCKypCHs B THUIUYHBIA OwWoreornieHo3 (B myOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKYypcHs «IKCKYPCHS B arpOIKOCUCTEMY (Ha TOJI€ WU B TEIUTMYHOE XO35HCTBO )».

Tema 10. buocdepa — riodanbHas IxkocucTeMa

buocdepa — oOmermanerapHas o0osiouka 3eMiH, TII€ CYIIECTBYET WM CYIIECTBOBaJaA
KW3Hb. PazButHe npencraBienuid o 6mocdepe B Tpymax J. 3rocca. Yuenue B. 1. Bepnaackoro o
onocdepe. Obnactu 6uocheps! u e€ coctan. XKuBoe BemiecTBo 6rochepsl 1 ero GyHKITUH.

3akoHOMEpHOCTH cymecTBoBaHusi Ouocdepbl. OcobeHHOCTH Onochepsl Kak TII0O0aTbHON
sKkocucTeMbl. J[MHamuuyeckoe paBHOBecMe B Ouocdepe. KpyroBopoTel  Bemects U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoia, a30Ta). PUTMHUYHOCTS siBIeHUI B Ouocdepe.

3onanpHOCTE OMOcheprl. [lonsTne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHIpPA, XBOWHBIC
jeca, CMEIIaHHbIE W IIWPOKOJIMCTBEHHBIE Jieca, CTENH, CABaHHbI, MYyCTHIHHM, TPONMUYECKHE Jeca,
BBICOKOTOPBs. KituMar, pacTUTENbHBIN 1 )KUBOTHBIA MUpP OMOMOB CYIIIH.

CtpykTypa U (QyHKIHMS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIHAIa U OMOChEpPHBIX
GyHKIIHN.

JdemoHcTpanuu

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumsr u cxemsl: «l'eochepsr 3emmm», «KpyroBopor azora B mpupone», «Kpyrosopor
yraepoaa B mpuponae», «KpyroBopot kucnopoga B mpupone», «KpyroBopoT BOIbI B IPUPOJIEH,
«OcHOBHBIE OMOMBI cymny, «Knmumartudeckue nosica 3emimny, «Tynnpay, «Takiray, «CMenanHbIN
necy, «llIupokonmcTBeHHbIN Jiecy, «Crenby, «CaBanHay, «IlycTeiHy, « Tponudeckuii gecy.

O6opynoBanue: repoapun pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH JKUBOTHBIX.

Tema 11. YestoBek M OKpYy:Kalomas cpeaa

DKOJIOTHYECKHE KPU3HUCH U UX PUYUHBI. Bo3nelicTBre yenoBeka Ha Onocdepy. 3arps3HeHue
BO3QYIIHOW cpenpl. OXxpaHa BO3ayxa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pazpymienue noussl. OxpaHa MOYBEHHBIX PECYpcoB. MI3MeHeHne KkiauMara.

AHTPOIIOr€HHOE BO3JICHCTBUE HA PACTUTENIBHBIN U )KUBOTHBIN Mup. OXpaHa pacTUTEIBLHOTO U
AKUBOTHOTO Mupa. OCHOBHBIE IPUHUMUIBI OXpaHbl Mpupoabl. KpacHsie kHuru. Ocobo oxpaHsembie
npupoaubie Tepputopun (OOIIT). boTannveckue caapl U 300JI0TMYECKUE TTAPKH.

OcCHOBHbIE TPUHILMUIIBI YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA M TMPHUPOABI. ParmoHanbHOe
MPUPOJIOTIONIL30BAaHME W COXpaHEHHE OWOJOTHYECKOTO  pazHooOpazust 3emum. OOmue



3aKOHOMEPHOCTH TJI00aJIbHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca U
€ro BEPOSATHBIE MOCJIECTBUSI.

Pa3BuTHe METO/I0B MOHUTOPUHIA Pa3BUTHSI OMACHBIX TEXHOTEHHBIX mpoiieccoB. CucmemHole
uccne0osanusi nepexooa K pecypcocoepezaroujeil U KOHKYPEHMOCHOCOOHOU — dHepeemuxe.
buonocuueckoe pasnoobpasue u oOuopecypcol. Hayuonanvhvle uHgopmayuoHnmvie cucmemol,
obecneuusarowue 00Cmyn K UHGhopmayuy no cCOCMOoAHUI0 OMOeNbHbIX 8U008 U IKocucmem. OcHo8bl
sKopeabuumayuu dKocucmem U cnocobos 60pvoLl ¢ buonogpexcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuipl U cxembl: «3arpsi3HeHne atMochepbl», «3arps3HeHue THAPOChEPh», «3arpsa3HeHne
nouBel», «llapaukoBbeIil AddekT», «Ocob0 oxpaHseMble TPUPOJHBIC TEppUTOpUNY», «Moaenu
YIPaBISEMOTO MUPaAY.

ObopynoBanue: pororpadum oxpaHseMbIX pacTeHH U KUBOTHBIX KpacHoil kHuru Poccuiickoit
Oenepanun, KpacHoli KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOCHHUS OOYJarONTUMUCS
MIPOrpaMM CpeiHero oOuiero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U MTPEIMETHBIE.

B crpykType NMYHOCTHBIX PE3ylbTaTOB OCBOCHUS MPOTPaMMbl MO OHOJIOTHUU BbIAEICHBI
CJIEIYIONTNE COCTABIISIONINE: OCO3HAHUE 00YJAIOITUMHUCS POCCUHCKON TPaKJaHCKON WICHTUIHOCTH
— F'OTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIHLHOCTH U CAMOOTPECIICHUIO, Haludue MOmugayuy K
00yueHUuI0 OUOJIOTHH, YeleHanpasieHHoe pa3sumuye BHYTPEHHUX yOeXJAeHUN JINYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEN U UCTOPUUECKHUX TPATUIUI pa3BUTHs OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCb
u cnocobonocms OOYYaIOIIMXCS PYKOBOJACTBOBAaThCS B CBOEH JI€ATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMHM, TPUCYIIUMH CUCTEME OHOJIOTMYECKOTO 0Opa3oBaHUs, Haauyue
npagoCco3HaHUs FKOJOTHUUECKON KYIbTYPBl, CHOCOOHOCMU CMAsums UEIH U CTPOUTH KU3HEHHBIE
TJIaHBbI.

JInuHOCTHBIE PE3YyNbTAaThl OCBOEHUSI MPOTPaMMbl MO OHOJIOTUU JOCTHUTAIOTCS B €IUHCTBE
yueOHOM M BOCHHUTATEIBHOM JAEATEIHHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKMMH M JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMM, NPUHSATHIMU B
oOuiecTBe MpaBWIaMM W HOpPMaMH TOBEIEHUS M CHOCOOCTBYIOT IpolleccaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUS M CaMOPA3BUTHS, PAa3BUTHUSI BHYTPEHHEH MO3UIMHM JUYHOCTH, MAaTPUOTHU3MA U
YBOXEHHUsI K 3aKOHY M TPaBONOPSAIKY, YEJIOBEKY TpyJda U CTapIIeMy IOKOJIEHHIO, B3aUMHOTO
yBa)KeHUsI, OEPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HACIEAMIO U TPAJAULIMSAIM MHOTOHAIIMOHATIBHOTO
Hapoja Poccuiickoit denepannu, IpupoJIe U OKPYKaroIIen cpee.

JlnuHOCTHBIE pe3yNnbTaThl OCBOCHMS ydeOHOro mpeamera «buosiorus» IOMKHBI OTpa)kaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CUCTEMOM IEHHOCTHBIX OPHUEHTAIIMN, TO3UTUBHBIX BHYTPEHHUX YOCKIECHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 0OIIeCTBa, paclIMpeHne KU3HEHHOTO
OTIbITa M OMBITA JESITENLHOCTH B MPOLIECCE PeaTu3allii OCHOBHBIX HAaMpaBlIEHUI BOCIUTATEIBHOMN
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpasKIaHCcKOro BOCIMTAHMS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  mo3uuuu  oOyyarouierocss Kak  aKTHMBHOIO U
OTBETCTBEHHOTO 4JIEHa POCCUHCKOro OOIIEeCTBa,;

OCO3HAHHME CBOMX KOHCTUTYLMOHHBIX MIpaB M OOsA3aHHOCTEH, YyBaKeHHE 3aKOHa U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOHN AESITETbHOCTU NMPHU CO3AAHUU Y4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 3a/1a4, BHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAETATh COOCTBEHHYIO MO3HIIMIO 110 OTHOIIECHUIO K SIBJICHUSIM COBPEMEHHOMN
JKM3HU U O0BACHATH €€;

YMEHHE YYUTHIBaTh B CBOMX JEMCTBHUIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aUMOJAEUCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSAMHU, KYJIbTYPHBIMU [ICHHOCTSIMU M COIIMAJIBHBIM TOJI0OKEHHEM;

TOTOBHOCTh K COTPYOHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMIOJHEHUS Y4YEOHBIX,
MO03HABATENIbHBIX U UCCIIEOBATENbCKUX 3a/a4, YBAKUTEIHHOIO OTHOIICHUSI K MHEHHUIO ONMOHEHTOB
MpHU 00CYKJIEHUHU CIIOPHBIX BOIPOCOB OMOJIOTHUECKOTO COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JIESTEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOW T'pakJIaHCKOW WICHTHUYHOCTH, MAaTPUOTHU3MA, YBAKCHHS K
CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH Tiepe]; PoiMHOM, Top10CcTH 3a CBOM Kpal, cBoto Poauny,
CBOM SI3BIK U KYJBTYPY, MPOILIOE U HACTOSIIEe MHOIOHAIIMOHAILHOTO Hapoaa Poccnu;



LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAMIO M MaMSITHUKAM MPUPOABI, TOCTHKEHUIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATH BKJIAJ] POCCHMCKMX Y4EHBIX B CTAHOBJICHHWE U Pa3BUTHE OUOJIOTHH,
MOHUMAaHMs 3HA4YeHHUs] OWMOJOTMM B TO3HAHMM 3aKOHOB MPHUPOJBI, B KU3HU 4YeJOBeKa U
COBPEMEHHOTO OOIIECTBA;

ujeiHast yoe:x 1IEHHOCTh, TOTOBHOCTD K CIYXEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHMWE JYXOBHBIX IIEHHOCTEN POCCUICKOT0O HApOaa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh OLICHMBATH CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POIMUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTMYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHpY, BKJIIOYas 3CTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHHE YMOLIMOHAIBHOTO BO3JACHCTBUS AKUBOM MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP&KEHHIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSBISTH
KayecTBa TBOPYECKOM JIMUHOCTH;

5) ¢u3uyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI U IMOLMOHAJIBLHOT0
0J1aronmoJryyms:

MMOHUMAaHHUE M pealm3alus 3J0pOBOTO M Oe30macHOro obpasa KH3HMU (370POBOE MUTAHUE,
coOIoiecHNe TUTHMEHWYEeCKUX MpaBWJI U HOPM, COAlaHCUPOBAHHBIN pPEXHUM 3aHATHI U OTIbIXa,
perynspHas gu3ndeckas akTUBHOCTb), O€pexKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIECHHUS
K COOCTBEHHOMY (PM3UUECKOMY U TICHXHYECKOMY 37I0POBBIO;

MOHUMAaHKE [IECHHOCTH MPAaBUJI HHIUBUAYAIBHOTO U KOJIJIEKTUBHOIO 0€30M1aCHOTO MOBEICHUS
B CUTYalUsX, YTPOXKAIOMIUX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHME TOCHEACTBUA M HENPUATHUS BPEAHBIX MpPHUBBIUEK (YMOTPEOJIEHUSI aJKOTOJIA,
HapKOTUKOB, KypeHHS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYAOI00UE;

TOTOBHOCTh K aKTHBHOM NIEATENIBHOCTH TEXHOJOTMUYECKOM M COIMAIbHOM HaIpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO 1E€ATEIbHOCTD;

UMHTEpeC K pa3iuyHbiM chepam NpodecCHOHATBHOW NEeSTENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOODP OymyIiel npodeccuu u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpPa30BaHUIO M CamMOOOpa30BaHHUIO Ha TPOTSDKCHHH BCEH
KU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

HKOJIOTHYECKU 11eJIecCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHHMKY XKU3HHU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS OKOJIOTMYECKOW KYNbTYpbl: NpHUOOpETEeHHE OTbITa IIAHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOXHBIX IMOCJIEICTBUI IJIs1 OKpYKaIoUIeil cpeapl;

OCO3HAaHHKE TTI00aTbHOTO XapaKTepa SKOJIOTHUYEeCKUX MPOOIeM U IMyTel UX pelIeHHUs,;

CIOCOOHOCTH MCHOJIb30BaTh MPUOOpETaeMble IPU U3YUEHUN OMOJIOTUN 3HAHUS U YMEHUS MPU
pelieHny mpobeM, CBA3aHHBIX C PallMOHAIBHBIM IPUPOJIONOIL30BaHUEM (COOIIIOIEHUE MPaBUII
MOBE/ICHUS B MPHUPOJIE, HAMIPABJICHHBIX HA COXpaHEHHE PAaBHOBECHS B 3KOCHCTEMAaX, OXpaHy BHUJIOB,
IKOCUCTeM, Onochepsl);



AKTUBHOE HEMPUSATHE IEUCTBUMA, MPUHOCSIINX BPEI OKPYKAIOIIECH TPUPOAHON Cpesie, YMEHHUE
MIPOTHO3UPOBATh HEOIArOMPUATHBIE 3KOJIOTHYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX NEHCTBUN U
MpeoTBpALaTh UX;

HaJIM4YUEe PAa3BUTOTO HSKOJOTHYECKOTO MBIIUICHHS, 3KOJOTHYECKOM KyJIbTYphl, OIBITa
NEeSITeIbHOCTH ~ DKOJIOTUYECKOM  HAmpaBI€HHOCTH, YMEHHUS  PYKOBOACTBOBAaThCS MMM B
MO3HABATEIbHON, KOMMYHUKATHBHOM M COLMAJIbHONW MpaKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JESITeTbHOCTH IKOJIOTUYECKOM HaIllPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKu M OOIIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JAMaJore KyJIbTyp, CIHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATEILCKOM KYJIBTYphl KaK CpeJICTBAa B3aHMMOJCHCTBUS
MEXIY JIFOJIbMU U TIO3HAHMSI MUPA;

NMOHUMaHHue crenuukn OWONOTMM KaK HayKd, OCO3HaHHS €€ poiu B (GOPMHUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUM IIEJIOCTHOTO MPEACTaBIECHUS 00 OKpYKaroleM
MHpE KaK O €IUHCTBE MPUPO/IbI, YeTOBEKa U OOIIEeCTBA, B IO3HAHUU NMPUPOJHBIX 3aKOHOMEPHOCTEN
U peleHur npooIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTHU OHOJIOTUU ISl COBPEMEHHOM IMBMIIM3AIMK: OOecredeHus
HOBOTO YpPOBHSI DPa3BUTHS MEIUIMHBI, CO3/IaHUE IEPCHEKTUBHBIX OMOTEXHOJIOTHUM, CIIOCOOHBIX
pelarh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TJI00AIbHBIX
AKOJIOTHUECKUX MpobieM U obecrieueHus: mepexojia K yCTOMYMBOMY Pa3BUTHIO, PALMOHATLHOMY
MCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJIyYEHUU OWOJOTMYECKHUX 3HAHWM B LEISIX MOBBILIECHUS OOIIen
KYJIbTypbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW dYacTH (DYHKIIMOHAIHHOM
IPaMOTHOCTH oOydJaromuxcs, GopMUpyeMoid pu N3yIeHHH OUOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOJIOB TO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJb30BaTh IMOJlydaeMmble 3HaAHHUS JJIs aHajdu3a U OOBSCHEHUS SBICHUI
OKPY)KAIOIIEr0 MHpa M MPOUCXOIANIMX B HEM HW3MEHEHUH, yMEHHE JelaTb OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHBIX (DaKTOB M MMEIOIIMUXCS JAHHBIX C LEJIbI0 MOJy4eHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS IJIs1 PeIeHUs TpooiieM
B pEAIbHBIX KU3HEHHBIX CUTYALHSIX;

OCO3HAHHE ILIEHHOCTH HAy4YHOW JesITeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACSITEIbHOCTh MHIUBUIYAIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO W CaMOOOpa30BaHUIO, K
aKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHUH 1O OHOJIOTUM B COOTBETCTBUU C >KHU3HEHHBIMU
MOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaqMeTHbIe pPe3yJIbTaThl OCBOCHHS YYeOHOTO TpeaMera «BHOJOTHs» BKIIOYAIOT:
3HaYMMble IS (OPMHPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS  MEXAUCIUTUIMHAPHBIC
(MexXnpeaMeTHbIe) 00IIeHAYyIHBIE TOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHON KapTHHBI MUpa U
cienu(UKy METOJOB TIO3HAHUS, HCIOJIB3YEMBIX B €CTCCTBEHHBIX HayKax (BEIIECTBO, JHEPrus,
SIBIICHHE, MTPOIIECC, CUCTEMa, HaAyYHBIH (DaKT, MPUHIIKII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHH,
vccaenoBaHue, HaONIOJCHWE, W3MEpPEHHe, SKCIEPUMEHT W JpPYTrue); YHUBEpCaJIbHBIC YUeOHBIC
nevictBusi  (TO3HaBaTelbHBIE,  KOMMYHHUKATHUBHBIC,  PETYISATHBHBIE),  OOCCIICUMBAIOIINE
dbopmupoBaHre (PYHKIMOHAIBHOW TPAaMOTHOCTH W COLMAIBHON KOMIETCHIIMH OOYYaroluXCs;
CTIIOCOOHOCTh oOyJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE MEX TUCIIUTUTHHAPHBIC,



MHPOBO33PEHUYECKUE 3HAHUS W YHHUBEpcalbHble Yy4yeOHblEe JACWCTBHUS B TO3HABaTENbHOM U
COIMAJIBHOW MPAKTHUKE.

B pesyapraTe wu3ydeHHs OHWOJOTMM Ha YPOBHE CpeaHero ooOmero oOpa3oBaHUS Y
oOyuarorerocst OynyT cOpMHpPOBaHBI IO3HABATEIbHBIE YHUBEpCAJbHbIE Y4YeOHBIC ICHCTBUA,
KOMMYHHMKATHBHBIE YHUBEpCalIbHbIE YyUeOHbIE NCHCTBUS, PErYIATUBHbIE YHUBEpPCAIbHbIE YUEOHbIE
NeMCTBUS, COBMECTHAS JI€ATEIbHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOEHHS MPOTPaMMBl CpETHEro o0Imero oOpa3oBaHUs
JOJIKHBI OTPaXKaTh:

OBiajeHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO  (OPMYNIHPOBaTh M aKTyaJlu3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIO0JIb30BATh MPU OCBOCHUU 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHANINU3a, CUHTE3a,
CpaBHEHHUA, KiaccUpUKaUKM, OOOOIIEHUs), PACKPhIBATh CMBICT OHOJIOTHUECKUX TOHSTHA
(BBLIENSATH UX XapaKTepHbIEC MPU3HAKU, YCTAaHABINBATH CBS3U C IPYTUMU MOHSATHUSAMH);

OTpENeNATh e MACATEeIbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUU HX JOCTHXKECHUS,
COOTHOCHUTH PE3YybTAThI AEATEIHLHOCTHU C MOCTABICHHBIMH LIETSMU;

UCIO0JIb30BaTh OWOJIOTMYECKUE TOHATUS JUIsl OOBsICHEHHs (DAKTOB M SBIECHUI KUBOM
MIPUPOJIBI;

CTPOUTH JIOTUUECKUE pacCyXJIeHusl (MHIYKTUBHBIC, I€TyKTUBHbBIC, [0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PAcCCMaTPHUBAEMBIX SBICHUAX, (OPMYIHpOBATH BBIBOABI U
3aKIIIOUEHUS;

MPUMEHAITh CXEMHO-MOJIENbHbIE CpPEACTBAa JUIA NPEICTABJICHUS CYLHIECTBEHHBIX CBSI3ed U
OTHOIICHUN B H3y4aeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKKe MPOTUBOPEUYHil pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH pEHICHHs MPOOJIEMbI C YUETOM aHAN3a UMEIOIINXCA MaTEepPUATIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESITEIBHOCTb, OIIEHMBATh COOTBETCTBHE pE3YJIbTATOB IIEIISAM,
OILICHUBATh PUCKH MOCJIEICTBUN ACATEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPabOTy B YCIOBHUSX pEANbHOrO, BUPTYyaJbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE ICHCTBHS:

BIIaJIETh HAaBbIKAMHU Y4eOHO-HCCIEA0BATEIbCKOM U TMPOEKTHOW AESITEIbHOCTH, HAaBBIKAMU
paspelieHus MmpoOsieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOHMCKY METOJIOB
pelIeHUs MPaKTUYECKHUX 3a/]a4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

UCIO0JIb30BATh PAa3lMYHble BUIbl JESATENBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIIpEeTallK, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4E€OHBIX CHUTYyalUAX, B TOM YHUCIE MpHU
CO3JaHUU YYEOHBIX U COLMAIbHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THUIl MBIIUICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHATUSMH U METOJIaMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a/Jadyd B 0Opa30BATECIILHOW NEATEILHOCTH U
KU3HEHHBIX CUTYalHsIX;

BBISIBIISITH IPUUMHHO-CIICCTBEHHBIE CBSI3U U aKTyaJHU3UPOBATh 3aJauy, BBIABUTATh TUIIOTE3Y
e€ peleHus, HaX0AUTh apTYMEHTHI JJIsl JOKa3aTeIbCTBAa CBOMX YTBEPKIACHMI, 3a/1aBaTh MapaMeTphbl
U KpUTEPUHU pELICHUS;

aHAJIM3UPOBATH TMOJIyYECHHBIE B XOJE PEIIEHUS 3aauld pe3ylbTaTbl, KpUTHUYECKU OLIEHUBATH
UX TOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;



OCYILIECTBJIATh LI€JICHANpPABICHHBI TOUCK IepeHoca CPelICTB M CHOCOOOB JEWUCTBUS B
poheCCHOHANBHYIO CPENY;

yMEThb  MEpPEHOCHTh 3HaHUS B  IIO3HABaTEJIbHYI0O M  MPAKTUYECKyI0  00JacTH
AKHU3ZHEJESITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HbIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE HJIEW, IMpeAjaratb OpPUTMHANbHBbIE TMOJXOAbl M PELIEHUs, CTaBUTh
poOIeMbl U 3a/1a4H, TOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3MYHBIX HCTOYHMKAX HWHMOpManuu (TEeKcTe Y4eOHOro MocoOus,
Hay4YHO-TIONMYJISIPHOM JUTEepaType, OMOJOTHMYECKUX CIIOBAapsAX U CIPABOYHHKAX, KOMIIBIOTEPHBIX
0azax maHHBIX, B VHTepHere), aHaMM3WpPOBaTh WH(OOPMAIIMIO PA3JIMYHBIX BHAOB H (HOpM
MIpeJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3ampockl W MPUMEHSATh pa3UyHble METOAbl MpPU IOUCKE U O0TOOpe
Onoslornueckoi nHpopMaIuy, He0OX0IUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

npHoOpeTaTh OMBIT HCMOJIb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS Pa3IMYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO ~ BBHIOMpPATh ONTUMAJIbHYIO (GOPMY TIPEACTaBICHHUS OWOJOTHYECKOU
nHpopMmanuu (cxembl, TpaduKu, TuarpaMMbl, TaOIUIBI, PUCYHKH U APYTOEC);

WCIO0JIb30BAaTh HAy4YHBIH S3bIK B KauecTBE CpeACcTBa Mpu paboTe ¢ OHOJIIOTHYECKOM
uHpopmanuen: TPUMEHSITh XUMHUYECKHe, (U3MYECKHE M MaTeMaTU4YeCKUEe 3HAKU U CHUMBOJIBI,
dbopmynel, abOpeBHUATypy, HOMEHKIATYPY, HWCIOJIB30BaTh U MpeoOpa3oBBIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BIIQJIETh HaBBIKAMM  pACO3HABaHMSI M 3aAIIUTHl  HHPOpPMAIMH, HHPOPMAIMOHHOM
0€30MacCHOCTH JTUYHOCTH.

OBnajeHHe YHHBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

1) o0menmue:

OCYILIECTBIISATH KOMMYHHKAIIMK BO BceX chepax *KU3HH, aKTUBHO y4aCTBOBATh B IMAJIOTe WU
JMCKYCCHU TI0 CYIIECTBY 00CYKIaeMoil TeMbl (YyMEHHE 3a7jaBaTh BOMPOCHI, BbICKA3bIBaTh CY)KJICHUS
OTHOCHUTENIHO BBITIOJTHEHUS MpeajaraeMoil 3aladyd, y4UTHIBATb HHTEPEChl M COTJIACOBAHHOCTH
MO3UIUHI APYTUX YYACTHUKOB AUAJIOTa WM AUCKYCCUU);

pacrno3HaBaTh HeBepOaJbHBIE CpPeCTBA OOIICHUS, TOHUMATh 3HAYEHHUE COLMAIbHBIX 3HAKOB,
MPENNOCHIJIOK BO3HUKHOBEHMSI KOH(DIUKTHBIX CHUTYalMil, YMETh CMSr4aTb KOH(JIUKTBI U BECTU
MIEPETOBOPHI;

BIIQJIETh PA3JIUYHBIMU CIOcOOaMU OOIIEHUST U B3aUMOJEUCTBUS, MOHUMATh HaMEPEHUS
IpYTUX JIOACH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECEAHHKY M B KOPPEKTHOU (opme
(bopMynupOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3pEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasl 1eSAITeIbHOCTD:

MOHUMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYAIbHOW pabOTHl IpH
perieHun OMOJIOTHYECKOW TPOoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dhopM B3aMMOICHCTBHS MPU PEIICHUN YICOHOU 3a/1a4u;

BBIOMpATh TEMaTUKy W METOJbl COBMECTHBIX ACUCTBUN C y4€TOM OOIIUX HHTEPECOB H
BO3MOXHOCTEH Ka)I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATD 11eJId COBMECTHOMN JIeATEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH JAEUCTBUS
Mo €€ MOCTIKEHUIO: COCTaBJIATh IUJIaH JACHCTBUM, paclnpeleisiTb PoOJIM € Y4ETOM MHEHUH
YYaCTHUKOB, 00CY)KIaTh pe3yabTaThl COBMECTHOU PaOOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIA/a U KaKJI0TO YYaCTHUKA KOMaH/bl B OOIIMK pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM,

npeaiaraTb HOBBIE IMPOEKTHI, OIEHMBATh HJAEU C MO3WIUU HOBHU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYILIECTBJISITh MO3UTUBHOE CTPATETMUECKOE TIOBEJCHHE B PA3IMUHbBIX CUTYalUsX, IPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJsiITUBHBIMH /1€iCTBUAMM:

1) camoopraHu3zanus:

MCI0JIb30BaTh OMOJOTHYECKHE 3HAHUS JUTSI BHISIBIIEHUS TIPOOJIEM M MX PEUICHUS B )KU3HEHHBIX
1 y4eOHBIX CUTYaLUAX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHX 3HAHUN IENIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSX M TOCTYNKaxX MO OTHOLIEHUIO K >KMBOW TNPHUPOJIE, CBOEMY 3JI0POBBIO U 3I0POBBIO
OKPYKaIOINX;

CaMOCTOSITEJIBHO OCYIIECTBIISATh TO3HABATEIbHYIO JAESITEIbHOCTb, BBISIBIATH MPOOIEMBI,
CTaBUTh U GOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIbHON ACITEIbHOCTH U )KHU3HEHHBIX
CUTYaIHsIX;

CaMOCTOSITENIbHO COCTAaBIIAITh IUJIAH pPEUICHHUs] MpoOJeMbl ¢ y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNlaTh OCO3HAHHBIM BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATh MIPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIMPOKON APYAMIIMH B Pa3HBIX 00OJACTAX
3HaHWH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYaIlUsiM, BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OIICHUBATDH
COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIIETh HAaBBIKAMHU MMO3HABATEIbHON pereKkcuu Kak OCO3HAaHHUs COBEPIIAEMbBIX JEHCTBUN U
MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHU, NCIOJIB30BaTh NMPUEMBI pediaekcuu s
OILICHKHU CUTYalllU, BEIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHUS [0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX MPU aHAIHU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MpPU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3UIMH IPYTOro YellOBeKa.

HNPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS cojAepkaHUs ydeOHoro mpenmera «buonorus» Ha
yrIyOJIEHHOM YPOBHE OPHEHTHPOBAaHBI Ha oOecrmedeHne Mpo(riIbHOTO O0y4deHUs OO0ydarommuxcs
ounosornn. OHM BKITIOYAIOT: crielupuyecKre isi OMOJIOTUN HAayYHbIC 3HAHMS, YMEHUS M CIIOCOOBI
NEUCTBUI 1O OCBOCHHIO, MHTEPHIpETAlM U MPeoOpa30BaHUIO 3HAHUMN, BBl NEATEIBHOCTH IO
MOJIyYEHUIO HOBBIX 3HAHUW M MX NPHUMEHEHUIO B Pa3jIMYHBIX y4eOHBIX, a TakkKe B peallbHbIX
KU3HEHHBIX cuTyalusax. [IpenmeTHbie pe3yabTaThl MPeICTaBICHbI O TOJaM U3ydeHHUs.

[IpeameTHBIE pe3ynbTaThl OCBOCHUS yueOHOTO TipeaMera «buonorusi» B 10 knacce nomKHbBI
OTpaxkarh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe W POJU OMOJIOTUU B CHUCTEME ECTECTBEHHBIX HayK, B
(bopMHUPOBAHUM €CTECTBEHHO-HAYYHOU KapTHHBI MHPA, B O3HAHWU 3aKOHOB MPHUPOJBI U PEIICHUU
po0JieM palMOHAIBFHOTO MPUPOIOTIONIb30BaHMS, O BKIIaJe POCCUICKUX M 3apYOEKHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH,

BIIQJICHUE CHUCTEMOW OHOJIOTUYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATaIOIIHe
OMoJOTMYeCKHe TEPMUHBI M TOHATUS (KU3Hb, KJIETKa, OpPraHu3M, MeTaloJIu3M, TOMEOCTa3,
cCaMOperyJslus, CaMOBOCIPOU3BEICHHE, HACIEACTBEHHOCTb, M3MEHUYHUBOCTh, POCT M Pa3BUTHE),



onosornueckue Teopuu (kmerounast teopus T. [lIBanna, M. [lnefinena, P. Bupxosa, xpoMmocomMHas
Teopusi HacneAacTBeHHOCTH T. Moprana), yaenust (H. V. BaBunoBa — o meHTpax MHOTOOOpa3us u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€AMHOOOPa3usi MOTOMKOB MEPBOr0 MOKOJICHNUS,
pacllernyeH s, YUCTOTHl TaMeT, He3aBUCUMOro HacienoBanus . Menens, roMOJIOTHYECKUX PSAIO0B
B HacleACcTBeHHOM n3MenunBoctu H. Y. BaBmiioBa), mpuHIMIIEI (KOMILIEMEHTAPHOCTH ),

BJIaJICHHE OCHOBHBIMU METOJAaMH HAay4YHOTO MO3HAHMS, HCIOJIb3YEMBIX B OHOJOTHYECKHX
HCCIIEI0BAHUSX JKUBBIX OOBEKTOB (OMMCaHUE, U3MEPEHNE, HAOMIOCHUE, DKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M SYKApPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHcClle OakTepuil, rpubOB, pacTEeHUM,
KUBOTHBIX U YEJIOBEKa, CTPOCHHUS OPTaHOB U CHCTEM OPraHOB PACTEHHM, KUBOTHBIX, YEIOBEKa,
MIPOLIECCOB JKU3HEACATEIHHOCTH, MPOTEKAIONINX B OPraHU3MaxX PAcTEHUH, )KMBOTHBIX U YeJIOBEKa,
OMOJIOTMUECKHX TPOIIECCOB: 0OMEeHa BelecTB (MeTaboIM3M), IPEBPAIICHHS SHEPTHH, OpPOKEHUS,
aBTOTPO(PHOTO U TeTepOTPO(PHOTO TUIIOB MUTaHUS, (POTOCMHTE3a U XEMOCHUHTE3a, MUTO3a, ME03a,
rameToreHesa, sMOpuoreHe3a, nMoCTIMOPHOHATBHOTO PA3BUTHS, PA3MHOXKEHUS, WHIAUBUAYAILHOTO
pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMO/ICICTBHS T€HOB, FeTepo31ca, HICKYCCTBEHHOTO 0TO0Da;

YMEHHE YyCTaHABIMBATh B3aUMOCBSI3U MEXKIY OpPraHOMJAMHU KIETKH M UX (YHKIUSIMH,
CTpPOEHHEM KJIETOK Pa3HbIX TKaHeW M X (QYHKUUAMH, MEXKIY OpraHaMH U CUCTEMaMH OPraHoB y
pacTeHHUi, )KUBOTHBIX U UEIOBEKa U UX QYHKIUSAMHU, MEXKAY CHCTEMaMU OPraHOB M UX (PYHKIUAMU,
MEXy 3TarlaMyd oOMeHa BEIIEeCTB, dTarnaMH KJIETOYHOTO LUKJIA U )KU3HEHHBIX IIUKIOB OPraHU3MOB,
sTanaMu SMOPHUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM M (DEHOTUTIOM, (PEHOTHIIOM U (PaKTOpaMH CPEIbI
o0uTaHu;

YMEHHE BBIABIATH OTIMYMUTEIbHBbIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE pPaCTEHUH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME ApTryMEHThI, OMOJOTHYECKYI0O TEPMHHOJIOTHIO U
CUMBOJIUKY JIJIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yYMEHHE peliaTh OMOJIOTHYECKHE 3aJaul, BBISBIATH MPUUYUHHO-CIEACTBEHHBIE CBS3U MEXKIY
UCCIIETyeMbIMU OHMOJOTHYECKUMHU TPOLIeCCaMU M SIBJICHHUSIMH, JeJlaTh BBIBOJBI U IMPOTHO3bI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH J1A0OpAaTOPHBIE W TMpaKTUYeCKHe paboThl, cOOIIOAAaTh MpaBWiIa MpPU
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIBUTATh THUIOTE3bl, MPOBEPATH MX OSKCIEPUMEHTAIBHBIMU CpEICTBaMH,
bopMynupys Leib UCCIAeA0BaHNS, aHAIM3UPOBATH MOTYUYE€HHbIE Pe3yJIbTaThl U JIeNIaTh BBIBO/IBI;

YMEHHE YYacTBOBaTh B Y4YEOHO-HCCIIEIOBATEILCKONW paboTe MO0 OHOJIOTHH, 3KOJIOTHH M
MEIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOIIECTB, W MYyOJWYHO TPEACTABIATH
MOJIy4YE€HHBIE PE3YIbTaThl HA YICHUUECKUX KOH(PEPEHIINX;

YMEHHE OLIEHUBATh STUYECKHE ACTIEKThl COBPEMEHHBIX UCCIIETOBAaHUI B 00J1aCTH OUOJIOTUU U
MEIUIMHBI (KJIOHHPOBaHKE, UCKYCCTBEHHOE OIIOIOTBOPEHHUE, HAPAaBICHHOE N3MEHEHUE TeHOMA U
CO3/[aHH€ TPAHCTECHHBIX OPTaHU3MOB);

yMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oymyrieil mpodeccHoHaTbHON AESITEIbHOCTH B
oOnactu OMOJIOTHH, MEIULMHBI, OMOTEXHOJOTUH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA, MUILEBOI
MIPOMBIIIJIEHHOCTH, YIIIYOJIATh MO3HAaBaTeNbHBIM MHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIA BBHIOOP
COOTBETCTBYIOIIECH MpodeCcCuu M MPOJODKEHHE OHOJIOTMYECKOTO 0Opa30BaHMsI B OpPraHU3AIMSIX
cpenHero mpodeccuoHaILHOTO M BRICIIIETO 00pa3oBaHUsI.

[IpeameTHBIE pe3ynbTaThl OCBOCHUS ydueOHOTO TipeaMera «buonorusi» B 11 Knacce nomKHbBI
OTpaxarb:

c(OpMUPOBAHHOCTh 3HAHUII O MeCTe€ U POJM OUOJIOTUU B CHUCTEME ECTECTBEHHBIX HayK, B
(bopMHUpPOBAaHMM COBPEMEHHOI €CTECTBEHHO-HAyYHOM KapTUHBI MHUpa, B IIO3HAHMM 3aKOHOB
MPUPOJABI M PEHIEHUH HKOJIOTMYECKUX TMPOOJEM UEeIOBEUYECTBA, a TAaKXKE B PELIEHHMH BOIPOCOB
paIMOHAIBLHOTO MPUPOAOIOIB30BaHUSA, U B (OPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPUPOAE,



oOLIECTBY, YEJIOBEKY, O BKJIa/J€ POCCHUICKUX U 3apyOexHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOT 1N,

yYMEHHE BJaJleTh CUCTEMOW OHOJIOTMYECKHX 3HAHHM, KOTOpas BKJIIOYAET ONpPEICIICHUS U
MOHUMAaHHE CYIIHOCTH OCHOBOIOJAralouuX OHOJIOTUYECKUX TEPMHUHOB U TOHATUH (BUJ,
sKocucTteMa, Owocdepa), Ouosormdyeckue Tteopuu (dBomronMoHHas Tteopus Y. [lapBuHa,
CUHTETHYECKass Teopust sBosoruu), ydeHus (A. H. CeeprioBa — o MyTsSX W HamNpaBJICHUSIX
ssostonun, B.U. BepHanackoro — o 6mocdepe), 3akonsl (reHeTndeckoro paBHoBecus [[x. Xapau u
B. BaiinGepra, 3apoasmmeBoro cxoactBa K. M. bopa), mpaBmna (mMunumyma 0. JluOuxa,
AKOJIOTUYECKOU MUPaMUJIBI SHEPTUH ), THOTE3bI (TUnoTte3a «mupa PHK» V. I'mnbepra);

YMEHHE BIAJeTh OCHOBHBIMM METOJaMH HAy4YHOTO T[IO3HAHUS, HCIHOJb3YeMbIMU B
OMOJIOTMYECKUX HCCIEIOBAaHUSAX JKMBBIX OOBEKTOB M OJKOCHCTEM (ONHMCAaHUE, W3MEpEHue,
HaOJI0/IeHNe, SKCIEPUMEHT), Croco0aMu BBISBICHHUS U OIIEHKH AHTPOTOT€HHBIX H3MEHEHHH B
MIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE IPU3HAKU: BHJIOB, OHOr€OIIEHO30B, 3KOCHUCTEM H
onocdepbl, CTAOMIM3UPYIOMIET0, JBIKYIIETO U  Pa3pbIBAIONIETO €CTECTBEHHOTO OTOOpa,
AIJIONATPUYECKOT0 U CUMIATPUUYECKOrO BUA000pa30BaHUs, BIAMSHUS ABMXKYILIUX CHII 3BOJIIOLUHU Ha
reHo(oH ] MOMYJSIIMK, MPUCIOCOOICHHOCTH OpPraHU3MOB K cpele OOWTaHusA, 4YepeaoBaHUs
HaIpaBJIEHUH 3BOJIIOLNHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHU B SKOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aMMOCBS3H MEX]y MPOLIECCAMU 3BOJIOIMH, JBIKYIIUMHU CUIAMU
aHTPONOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX IKOCHCTEM U MPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBIATH OTIMYUTEIbHBIE MTPU3HAKU JKUBBIX CHUCTEM, IPUCIIOCOOIEHHOCTh BUIOB K
cpene oOuTaHMs, AOMOTHYECKMX M OHOTHYECKHX KOMIIOHEHTOB HKOCHCTEM, B3aMMOCBSI3EH
OpraHU3MOB B COOOIIECTBaX, aHTPOTIOT'€HHBIX U3MEHEHUH B AIKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCI0JIb30BaTh COOTBETCTBYIOIINE ApTyMEHThI, OMOJOTHYECKYI0 TEPMHUHOJOTHIO U
CUMBOJIUKY JJIi JI0OKa3aTelbCTBa POJCTBA OPraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TIpYII,
B3aMMOCBSI3M OPraHW3MOB M cCpelbl OOUTaHMs, €AMHCTBA YEJIOBEYECKHX pac, HEOOXOAMMOCTH
COXpaHEHHs MHOToOOpa3usi BUAOB U SKOCHCTEM KaK YCJIOBHS COCYIIECTBOBaHHUS MPUPOIbI U
YeJI0BEYECTBA;

yYMEHHE peliaTh OMOJIOTHYECKHE 3aJaui, BBISBISATH NMPUUMHHO-CIEACTBEHHBIE CBSA3H MEXIY
UCCIIETyeMbIMU OHOJOTMYECKUMH TPOLIECCAaMU M SIBJICHHUSIMM, JeJIaTh BBIBOJBI M IPOTHO3BI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

yYMEHHE BBINOJHATH J1A0OpAaTOPHBIE W MpaKTUYeCKHe paboThl, CcOOIIOAATh MpaBUiIa MpPH
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIBUTATh THUIOTE3bl, TMPOBEPATH HMX JKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
bopMynupys Leib UCCIEA0BaHUS, aHAIM3UPOBATh MOJIy4YE€HHbIE Pe3yJIbTaThl U JeNaTh BBIBO/IBI;

yMEHHE YYacTBOBaTh B Y4YEOHO-HCCIIEIOBATEILCKONW paboTe MO0 OHOJOTHH, SKOJIOTHH M
MEIUIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOLIECTB, M MYOIMYHO MPEICTABIATH
MOJIy4YE€HHBIE PE3yJAbTaThl HA YYCHUUECKUX KOH(PEPEHIUX;

YMEHHE OILICHUBATh TUIOTE3bl W TEOPUHU O TMPOUCXOKACHUU IKU3HU, 4YEJIOBEKA H
YeJl0BEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOC00ax MpeAoTBpaIleHUs TII00aIbHBIX
M3MEHEHU B Onocdepe;

yYMEHHUE OCYIIECTBIISATh OCO3HAHHBINH BBIOOP Oymymied mpodeccnoHanbHON JESITeTbHOCTH B
o0nacTu OMOJIOTHH, KOJIOTUH, MPUPOAOIOIHL30BAHUS, MEAUIIMHBI, OMOTEXHOJOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEJIBCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUICHHOCTH, YIIyOJATh MO3HaBaTEIbHBIN
WHTEpEC, HANpPAaBJICHHBIH HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccru u MpoI0DKEHHE
OMOJIOTMYECKOTO O00pa30BaHUs B OpraHU3ANMIX CpPeIHEro Mpo(ecCHOHATBHOTO W BBICIIETO
oOpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
No 11/in HaumeHoBaHue pa3iejioB U TeM Korrpoapmsie | Tpaxtuseckue (undposbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeaI
1 buosorus xak Hayka https://resh.edu.ru/
2 JKuBBIE CHCTEMBI U UX U3Y4EHHE https://resh.edu.ru/
3 Bbuosnorus xnerku 0.5 https://resh.edu.ru/
4 XuMudeckas OpraHu3anus KICTKU 10 https://resh.edu.ru/
) Ctpoenre U GYHKIUH KICTKH 8 https://resh.edu.ru/
6 OOMeH BeIecTB U MpeBpalleHre YHEPTUU B 9 1 httos://resh.edu.ru/
KIIETKE
7 Hacexctsennas unpopmawis u 9 0.5 https:/resh.edu.ru/
peannzanus €€ B KJIETKe
8 JKu3HEeHHBIN IUKIT KIIETKU 6 1 https://resh.edu.ru/
9 Crpoenrne u GyHKIIMH OPraHHU3MOB 17 15 https://resh.edu.ru/
10 Pa3mHOeHue 1 pa3BUTHE OPraHU3MOB 8 15 https://resh.edu.ru/
11 I'eHeTnka — HayKa O HACIEJICTBEHHOCTH U 5 05 httos://resh.edu.ru/
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHU HACJI€ACTBEHHOCTH 10 https://resh.edu.ru/
13 3aKOHOMEPHOCTH U3MEHYNBOCTU 6 https://resh.edu.ru/
14 I'eneTnka yenoBeka 3 0.5 https://resh.edu.ru/
15 Cenekiusi OpraHu3MOB 4 1 https://resh.edu.ru/
16 buoTtexHonorus u cuHTETHYECKast OMOJIOTUS 4 https://resh.edu.ru/
17 PesepBHOE Bpems 1
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 13




11 KJIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (ncpp )
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsbl

1 3apoxaenue vaa3BnTne HBOJIIOIUOHHBIX 4 httos://resh.edu.ru/
MIPEJICTaBJICHUI B OMOJIOTHI
MukposBoitonus U €€ pe3ysbTaThl 14 2 https://resh.edu.ru/
MakposBomronus U €€ pe3ysbTaThl 6 https://resh.edu.ru/
IT

4 POHCXOICICHIC 1 PasBITHE KISHIL Ha 15 15 https:/resh.edu.ru/
3emiie

) [IpoucxoxaeHue YyeoBeKa — aHTPOIIOTEHE3 10 1 https://resh.edu.ru/
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHUSIX

6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CHUCTEM 3 0.5 https://resh.edu.ru/
C OKpYKarollen cpenou
Opranusmsl ¥ cpeia 0OUTaHus 15 https://resh.edu.ru/
DKoJoTus BUIOB U MOMYJISLHN 0.5 https://resh.edu.ru/

9 DKOJIOTHS COOOIIECTB. DKOJIOTHIECKNE 12 05 httos://resh.edu.ru/
CHCTEMBI

10 Bbuocdepa — rmobanpHas sxocucTemMa 6 https://resh.edu.ru/

11 YenoBek 1 OKpyXKarommas cpeaa 6 https://resh.edu.ru/

12 PesepBHOE Bpems 8

OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyectBo yacos DJIEeKTPOHHbIE
Ne ara U@poBbIe
u/n Tema ypoka Beero f:::io gcl;aeRTqu f/ll3y'lelll/lﬂ Sﬁil;onaTeanble
padoThbI padoThI pecypchl
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 4acTh 1 httos://resh.edu.ru/
COBPEMEHHOTO 00IIIecTBa
JKuBbIE CUCTEMBI 1 KX CBOMCTBA https://resh.edu.ru/
YpoBHEBAsI OpraHu3alus )KUBbIX CUCTEM https://resh.edu.ru/
4 Hcropust OTKpsITHA U N3ydeHUs KieTkH. Kierounas 1 https://resh.edu.ru/
Teopus
MeTo1bl MOJIEKYISIPHOM U KIETOYHON OMOJIOTHH.
5 [IpakTnueckas padbora «M3yueHre METO0B KJIETOUHOM 1 05 https://resh.edu.ru/
ouonoruu (xpomatorpadus, nekTpodopes,
middepennnansHoe nenTpudyruposanue, [1LIP)»
5 XUMHYECKHH COCTaB KJIECTKU. BxoaHoe 1 0.5 https://resh.edu.ru/
TeCTUPOBaHHe.
7 MuHepanbHble BELIECTBA KIETKH, UX OnoIornyecKkas 1 httos://resh.edu.ru/
poJib
Oprannyeckue BelecTBa KJIETKH — 0eJIKH.
8 JlabopaTopHas pa6ora «O0HapykeHne 0eJIKOB ¢ 1 0.5 https://resh.edu.ru/
NMOMOIIbI0 KA4eCTBEHHBIX PeaKkuuii»
9 CoiictBa, knaccupukanys 1 GyHKIUU OEIKOB https://resh.edu.ru/
10 Opranudeckue BEIIEeCTBA KJIETKU — YIJIEBO/IbI https://resh.edu.ru/
11 Oprannueckue BenecTBa KIeTKH — JITTHIbI https://resh.edu.ru/
Hyxneunossie kucnotel. JJHK u PHK. JlabopaTopHnas
12 pabota «MccrenoBanue HyKJIEHHOBBIX KUCIIOT, 1 0.5 https://resh.edu.ru/
BBIJICJIEHHBIX U3 KJIETOK Pa3IMYHbIX OPraHU3MOB)
13 Crpoenue u ¢pynkiun ATO. [pyrue 1 https://resh.edu.ru/




Hykneosuarpudocdarsr (HTD)

CexBenupoBanue JJHK. Metoasl reHoMukH,

14 https://resh.edu.ru/
TPAHCKPUIITOMHKH, TPOTEOMHUKHI
15 MeTo1bl CTPYKTYPHOUH OHOJIOTHH https://resh.edu.ru/
16 Tunel knetok. IIpokapuoTnyeckas KierTka https://resh.edu.ru/
17 Crpoenue 3yKapH0anevc1<0171 KJIETKH. l:IpaKaneCKa;I 05 httos://resh.edu.ru/
pabota «/3y4eHrne CBOUCTB KIECTOYHOW MEMOPaHBD»
18 IToBepXHOCTHBIN ammapar KJIETKH https://resh.edu.ru/
OnHOMeMOpaHHbIE OpraHou bl KiIeTKH. [IpakTideckas
19 paboTa «M3ydyeHune NBHKEHHS IUTOILIa3MbI B 0.5 https://resh.edu.ru/
PaCTUTENBHBIX KJIETKAX)
ITos1iyaBTOHOMHBIE OPraHOU/bI KJIETKHU:
20 MMTOXOHAPHUH, JIacTHbI. JIlabopaTopHasi padora 05 httos://resh.edu.ru/
«HccnenoBanue miiazMoJIM3a u 1enjasMosus3a B
PACTUTENBHBIX KJIETKAX»
21 HememOpaHHBIE OpraHOU B KIETKH https://resh.edu.ru/
22 Crpoenue u GyHKIUH sIIpa https://resh.edu.ru/
CpaBHHMTE/JIbHAS XapAKTEPUCTUKA KJIETOK
23 yykapuot. JlaboparopHas padora «13yuenue 0.5 https://resh.edu.ru/
CTPOEeHUS KJIETOK Pa3HYHbIX OPraHM3MOB)
ACCHUMMIIAIINS U TUCCUMUIISALIUS — JIBE CTOPOHBI
24 MeTabonu3ma. Tunsl oOMeHa BGHIGSTB. JlaboparopHas httos://resh.edu.ru/
paboTa «M3ydyeHue KaTaauTUYeCKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpuMepe aMUIa3bl WITH KaTalla3bl)»
®epMEeHTATHBHBIN XapaKTep peaKkuuil KIeTO4YHOro
o5 MeTta0oau3ma. JlaboparopHas padora «Uzyuenune 05 httos://resh.edu.ru/
(pepMeHTATHUBHOIO pacuieneHusi NepoKcuaa
BO/I0PO/Ia B PACTUTEJILHBIX H *KUBOTHBIX KJIETKAX)
26 benku-akTuBaTOpPHI M OEIKU-UHTHOUTOPBI https://resh.edu.ru/
27 ABTOTpPO(]HBIHN THIT 0OMEHA BEIIECTB https://resh.edu.ru/
28 doTocuHTE3 https://resh.edu.ru/




XemocunTes. JJabopaTopHas padora «CpaBHeHHE

29 0.5 https:/resh.edu.ru/
poIeccOB (POTOCHHTE3A U XEMOCHHTE3a
AnHaspoOHBIe OpraHu3Mbl. Buibl OpoxKeHHSI.

30 Jlaboparoprast pabota «CpaBHEHHE TIPOIIECCOB https://resh.edu.ru/
OpOKCHHUSI U JIBIXAHUSD)

31 AdpoOHBIE OpraHNU3MBbI. DTaIbl JHEPTETHUECKOTO httos://resh.edu.ru/
oOMmeHa

32 DHeprusi MEMOPaHHOTO rvpamzleHTa npoToHOB. CUHTE3 httos://resh.edu.ru/
AT®: padora npotoHHON AT®-cuHTa3BI

33 Peakiiuu MatpuyHOTO CHHTE3a https://resh.edu.ru/

34 Tpanckpunuust — Marpuunbiid cuaTe3 PHK https://resh.edu.ru/

35 Tpancnsauus u e€ 3Tanbl https://resh.edu.ru/

36 Komuposanue amuHOKHCIOT. POtk prubocom B httos://resh.edu.ru/
OonocuHTe3€e OenKa

37 Opranuzanys reHoMa y IpoKapuoT U 3yKapuoT https://resh.edu.ru/

38 MoutekyIsipHbIE MEXaHU3MBbI KCIIPECCHH TEHOB Y httos://resh.edu.ru/
SYKapHOT
Bupycbl — BHeKIIeTOUHBIE (DOPMBI KU3HU U

39 obnuratHbie mapa3uTel. [IpakTrueckas paboTa 0.5 https://resh.edu.ru/
«Co3anue MOJIeNN BUPYCa»

40 BI/IpyCHI)je 3a00JIeBaHMSI YEITOBEKA, )KUBOTHBIX, httos://resh.edu.ru/
pacTeHumii

41 HanoTexHoIOTMY B OMOJIOTHH U MEUIIIHE https://resh.edu.ru/

42 JKu3HEHHBIN UK KIIETKH https://resh.edu.ru/

43 Matpuunsiii cunte3 JIHK https://resh.edu.ru/

m Xpomocomsl. JTabopaTopHas padora «M3yueHue 05 httos://resh.edu.ru/
XpOMOCOM Ha TOTOBBIX MUKPOTIpEIapaTax»

45 JleneHue KIeTKW — MHUTO3 https://resh.edu.ru/
Tunbl kiaeTok. KapuokuHes u HUTOKUHE3.

46 JlaGopaTopHnasi padora «Had/roaenne MuTO3a B 0.5 https://resh.edu.ru/

KJIC€TKaX KOHYUKA KOpelIKa JyKa (Ha roToBbIX




MMKponpenaparax)» (IpoMe;KyTOYHbIH KOHTPOJIb)

47 Perynsanus ;KM3HEHHOTO LIUKJIA KIETOK https://resh.edu.ru/

48 OpranusMm Kak euHOE 11eJI0e https://resh.edu.ru/
Txanu pacrenuii. Jlaboparopnas padota «/3ydenue

49 P - SADOPATOPHATP 7 1 0.5 https://resh.edu.ru/
TKaHEW pacTCHHID»
TxaHu )KUBOTHBIX U uesoBeka. JlabopaTopHas pabota

50 . patoprazp 1 0.5 https://resh.edu.ru/
«M3yueHne TKaHe# KUBOTHBIX)
Opraunsl. Cuctemsl opranoB. JlabopaTopHas pabota

51 P P Patoprazp 1 0.5 https://resh.edu.ru/
«3y4ueHne OpraHoOB IIBETKOBOTO PACTCHHSD)

52 Omnopa Tena opraHu3MoB https://resh.edu.ru/

53 JIBUKEHHE OpPTraHU3MOB https://resh.edu.ru/

o4 IInranue opraHu3MoB https://resh.edu.ru/
[TuTaHue MO3BOHOYHBIX KUBOTHBIX.

55 1 https://resh.edu.ru/
[InmeBapuTenbHas cUCTEMA YEJI0BEKA

56 JlpIxaHue opraHu3MoB https://resh.edu.ru/

57 JIpIxaHue 1MO03BOHOYHBIX )KUBOTHBIX M YEJIOBEKA https://resh.edu.ru/

58 TpaHcopT BELIECTB y OPraHU3MOB https://resh.edu.ru/
KpoBeHocHas cuctema MO3BOHOYHBIX KUBOTHBIX U

59 P 1 https://resh.edu.ru/
YeloBeKa

60 Brigenenue y opraHuzMoB 1 https://resh.edu.ru/

61 3amura y opraHu3MoB 1 https://resh.edu.ru/

62 NmMmyHHas cuctema dyenoBeka 1 https://resh.edu.ru/

63 PazapakuMocThb U perynsius y OpraHu3MoB 1 https://resh.edu.ru/
['ymopanbsHas perymsius U S3HIOKPUHHAS CHCTEMA

64 YMOP peryzAl HOKP 1 https://resh.edu.ru/
KUBOTHBIX U YEJIOBEKA

65 @opMBI pa3MHOXKEHUSI OPTaHU3MOB https://resh.edu.ru/

66 [TonoBoE pa3MHOXKECHHE https://resh.edu.ru/

67 Meiio3 https://resh.edu.ru/
I'ameTorenes. O6pa3zoBanue U pa3BUTHE MOJOBbIX

68 P P 1 0.5 https://resh.edu.ru/

KJIeTOK. JlabopaTtopHas padora «M3yuenue




CTPOEHMS MOJOBBIX KJIE€TOK Ha TOTOBBIX
MHKpOInpenaparax»

69 WuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3 https://resh.edu.ru/

70 3axiaj ka OpraHoB M TKaHEH U3 3apO/IbIIIEBBIX JTUCTKOB https://resh.edu.ru/
Poct u paszsutue xxuBoTHbIX. JlTabopaTopHas pabota

71 «BpIsBIEHNE TPU3HAKOB CXOCTBA 3apOAbIIIEH 0.5 https://resh.edu.ru/
MO3BOHOYHBIX KHBOTHBIX)
Pa3smHuoxkenue u pa3surue pacteHuid. JlaboparopHas

72 pabota «CTpoeHne OPraHOB Pa3sMHOKEHHS BBICIIHX 0.5 https://resh.edu.ru/
pacTeHuin»

73 HcTopust cTaHOBJICHUS U Pa3BUTHS TEHETUKU KaK httos://resh.edu.ru/
HayKU
OCHOBHBIE TIOHSATHUS U CUMBOJIBI TE€HETHKH.

74 Jlaboparoprast padota «Jlpo3oduna kak 00BEKT 0.5 https://resh.edu.ru/
TeHETUYECKUX UCCIIeI0BaHUII»
3aKOHOMEPHOCTH HACJIEJOBAaHUS IPU3HAKOB.

75 ?/IOHomGpI/mHoe ckpenmuBanue. [Ipaktuueckas pabota 05 httos://resh.edu.ru/

N3ydeHnue pe3ynbTaToB MOHOTUOPHUIHOTO

CKpEeUIMBaHus y Ap030(uis"

76 [{uTonornyeckre OCHOBBI MOHOTHOPHUIHOTO httos://resh.edu.ru/
CKpELIBaHHS

77 AHnanusupytoiee ckpemanue. Henomxnoe httos://resh.edu.ru/
JOMUHHPOBAHHE
Jurubpunnoe ckpernuBanue. [Ipakrndyeckas padora

78 «3ydenne pe3yabTaToB TUTHOPUIHOTO CKPEIIMBAHUS 0.5 https://resh.edu.ru/
y Ip030(UITBD)

79 [{uTonornyeckre OCHOBBI JUTHOPHIHOTO httos://resh.edu.ru/
CKpELIBaHHS

80 CueruieHHOE HaclleJJOBaHUE MTPU3HAKOB https://resh.edu.ru/

81 XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH https://resh.edu.ru/

82 ['eneruka momna https://resh.edu.ru/




83

T'eHoTnn Kak 1EeJIOCTHAS CUCTEMA

https://resh.edu.ru/

I'eHeTHYECKUIT KOHTPOJIb PA3BUTHS PACTCHUH,

84 https://resh.edu.ru/
YKUBOTHBIX U Y€JIOBEKa

85 N3MeHYnBOCTh NPU3HAKOB. BUbl H3MEHYNBOCTH https://resh.edu.ru/

86 MoudukanroHHas U3MEHYUBOCTh https://resh.edu.ru/
BapuannonHblii psiq 1 BApUAIIMOHHAS KPUBAas.
JladopaTopunas padora «McciienoBanue

87 3aKOHOMepHOCTell MOIU(UKANMOHHOK 0.5 https://resh.edu.ru/
u3MeHuYnBOCTH. [locTpoeHne BapuanmoHHoOro psijaa
U BAPUALIMOHHOW KPHUBOID)
['enoTunuueckas n3amMeHUYMBOCTh. KoMOMHATHBHAS

88 https://resh.edu.ru/
U3MEHYUBOCTh
MyranmonHas u3MeH4uBOCTh. [IpakTrueckas padbora

89 «Mytanuu y 1po30Qibl (Ha TOTOBBIX 0.5 https://resh.edu.ru/
MUKpOIMpernaparax)»
3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIecca.

90 P Tt P https://resh.edu.ru/
DONUTreHEeTHKA U YITUT€HOMHKA
I'enernka yenoBeka. [lpakrnueckas padora

91 P P 0.5 https://resh.edu.ru/
«CocraBJjieHUe M AaHAJTU3 POIOCIOBHOI»

92 MeTo 161 METUITUHCKOM TeHETUKH https://resh.edu.ru/
3HaYeHNE MEAUITUHCKON T€HETUKH B MPEOTBPAILICHUH

93 P P https://resh.edu.ru/
Y JICYCHUH T€HETUUECKUX 3a00JeBaHU YeI0BeKa
OcHoBHbIe IOHATHS cenekiuu. JlabopaTopHas pabota

94 «M3ydeHne copToB KyJIbTYPHBIX PACTEHUHN U TIOPOJI 0.5 https://resh.edu.ru/
JOMAIITHUX KUBOTHBIX)
Mertoap! cenekimoHHOM paboThl. JTabopaTtopHast

95 A H p patop N 0.5 https://resh.edu.ru/
pabota «3y4eHre MEeTOI0B CEICKITUU PACTCHUIN)

OCTKEHUS CEJICKIIMU PACTeHUHN U )KMBOTHBIX.

96 A P . https://resh.edu.ru/
IIpakTnueckas padora «IIpuBuBKa pacTeHHUI»
CoxpaHeHue, U3yuyeHre U UCTIOIb30BaHNE

97 P . https://resh.edu.ru/

TEHETUYECKUX PECYPCOB




buoTtexHonorus xak HayKa U 0Tpacyib MpoOru3BOACTBA.

98 [TpakTudeckas pabora «M3ydeHne 0ObEKTOB 1 0.5 https://resh.edu.ru/
OMOTEXHOJIOT I
99 OcHOBHBIE HANTPaBJICHUSI CHHTETUYECKON OHOJIOTHUN 1 https://resh.edu.ru/
100 XpOMOCOMHasi U T€HHAsi MHXKEHepHs. MeauumHcKre 1 httos://resh.edu.ru/
OMOTEXHOJIOT U
101 Hrorosasi kKoHTpoOILHAsSI padoTa. 1 1 https://resh.edu.ru/
102 PesepBHbIit ypoK. HOBTS)peHI/Ie, 0000m1eHueE, 1 httos://resh.edu.ru/
CUCTeMAaTH3aIVsl 3HAHUHA
BIIEE KOJIMYECTBO YACOB I1
OB ol CTBO HACOB IO 102 1,5 13.5

I[TPOTPAMME




11 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka Konrpoububie | IlpakTnyeckue A op
n/n Bcero U3y4eHusi  oOpa3oBaTebHbIE
padoThI padoThI
pecypcsl
1 OpomonmonHas Teopus Y. Jlapuna 1 https://resh.edu.ru/
BIDKYVIIIHE CUJIBI DBOJIIOIMU BUAOB 110 Y.

2 Aoy 1 https:/resh.edu.ru/
JapBuny
Bopn0a 3a cyiiecTBOBaHKE, €CTECTBEHHBIN U

3 P ymu 1 https://resh.edu.ru/
MCKYCCTBEHHBIN O0TOOD
dopMupoBaHUEe CUHTETHUECKOU TEOPUU

4 PMHUp P 1 https://resh.edu.ru/
SBOJIIOLIUHU
DTaInsl PBOJIIOIMOHHOTO IIPOIlEcca:

5 pott 1 https://resh.edu.ru/
MUKPOIBOJIIOIUS U MaKPOIBOJIIOIIHS
IMomynganus — dieMeHTapHas eIuHIIa

6 Y P 1 0,5 https://resh.edu.ru/
sBoIOINH. BX0HOE TecTHpOBaHUe.
3aKoH reHeTu4ecKkoro paBHosecus k.
Xapau, B. BaiinOepra. JlabopatopHas

7 P p paTop 1 0.5 https://resh.edu.ru/
paboTa «BpIsiBIeHUE U3MEHYHBOCTH Y
0co0€eil 0THOTO BUIA»

8 DnemeHTapHbIe (PAKTOPHI IBOIIONNN 1 https://resh.edu.ru/
Oddext ocHoBarens. IpdexT OYTEUIOUHOTO

9 b b T 1 https://resh.edu.ru/
TOPJIBITITKA
Murparmu. 13019111Mu DOYJIAIIN;

10 patt 5 Y 1 https://resh.edu.ru/
reorpaduueckas, OHoIOruIecKast
EcrecTBeHHBIN 0TOOD — HAIPABIISFOLINIA

11 P P 1 https://resh.edu.ru/
(hakxTop IBOITFOIUN

12 [TonoBoit oT60P 1 https://resh.edu.ru/
IIpucrnoco0/IeHHOCTh OPraHu3MOB KaK

13 P P 1 0.5 https:/resh.edu.ru/
pPe3yJbTAT MUKPOIBOJIIOIMHU.




JlabopaTopHas padora «U3yuyenue
apoMop(030B M MIMOATANITAIIUI Y
pacTeHHii U }KUBOTHBIX»

IIpumepsl npucnocodsieHuit y
OpPraHu3MoOB: MOP(}OJI0OrHYecKHe,
¢pusznonornyeckne, OOXUMHYECKHE,

14 0.5 https://resh.edu.ru/
nopenenveckue. Jlaboparopnasi padora
«IIpucnocodeHnst OPraHu3MoB M UX
OTHOCUTEJIbHAS 1eJ1IecCO00Pa3HOCTh)»
Buj, ero kputepuu U CTpyKTYpa.

15 JlabopaTopHas padora «CpaBHeHuUe 0.5 https://resh.edu.ru/
BH/IOB 110 MOP(}0JIOrH4ecKOMY KPHUTEPHIO»

16 Crpykrypa Buaa https://resh.edu.ru/

17 Bunoo6pa3oBanue kKak pe3yabTar httos://resh.edu.ru/
MHUKPO3BOJIIOLIUN

18 CBs13b MUKPO3BOJIIOLUH U SITUJEMHOIOTUU https://resh.edu.ru/

19 Makpossomtonus. [laneontonornueckue https://resh.edu.ru/
METO/1bl U3y4EHUSI 3BOJIIOLUN

20 Bbuoreorpaduueckrie MeTO b U3yUCHUS httos://resh.edu.ru/
IBOJIIOIIUH
OMOPHOJIOTHYECKUE U CPABHUTEIHHO-

21 MOP(}OJIOTHIECKUE METO/IbI N3YUESHHSI https://resh.edu.ru/
IBOJIIOIIUH
MonekynsipHO-T€HETUUECKHUE,

22 OMOXMMHYECKHE U MATEMATHUECKUE METOIbI https://resh.edu.ru/
W3Y4EHHUS SBOJIOLUN

23 OO11re 3aKOHOMEPHOCTH IBOJIIOIIH https://resh.edu.ru/

24 AnantuBHas paguainusi. HepaBHOMEpHOCTh httos://resh.edu.ru/
TEMIIOB HBOJIIOLIUU

o5 Hay4nble runoTe3bl MPOUCXOKIACHHUS KU3HH httos://resh.edu.ru/

Ha 3eMie




HOHay‘-IHI)Ie MMpEACTABJICHUA O 3apOXKIACHUN

26 https://resh.edu.ru/
KU3HU
OCHOBHBIE ATaIbl HEOPraHUYECKOU

27 https://resh.edu.ru/
IBOJTFOITIH

28 ['unoTe3bl 3apokKACHUS KUZHU https://resh.edu.ru/
HcTopus 3emiu 1 METOABI €€ U3yUEeHHUS.
Jlaboparoprast pabota «/3y4denue u

29 partopHazt p i 0.5 https://resh.edu.ru/
OTIFICAHNE UCKOTIAeMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOB»

30 HauanbHbie 3Tansl opraHuyecKoi IBOTIOIUN https://resh.edu.ru/

31 DBOJIOIUS DYKAPHOT https://resh.edu.ru/
OcCHOBHBIE TaMNBbI IBOJIONHHA

acturebHOro mupa. Illpakruueckas

32 P pa- P ¥ 0.5 https://resh.edu.ru/
pabora «U3yuyeHue ocobeHHOCTEH
CTPOEHHSI PACTEHUIl PA3HBIX OTA€EJI0B)
OCHOBHBIE dTaIlbI 9BOJIIOIIUHU ) KUBOTHOT'O

33 https://resh.edu.ru/
MUpa
OBoJrous )KUBOTHBIX. [IpakTHueckas

34 pabota «M3ydeHne ocoOEHHOCTEH CTPOCHUS 0.5 https://resh.edu.ru/
IIO3BOHOYHBIX KUBOTHBIX»
PazButue xxu3Hu Ha 3emiie 1o 3paM U

35 https://resh.edu.ru/
neproIam
MaccoBbie BBIMHUPAHUA — 3KOJIOTHUYCCKUC

36 https://resh.edu.ru/
KPHU3HCHI TPOIIJIOTO
CoBpeMeHHBIN IKOJIOTUYECKUI KPU3HUC, ETO

37 https://resh.edu.ru/
OCOOCHHOCTH
CoBpeMeHHasl cucTeMa OPraHuYECKOTO

38 P P https://resh.edu.ru/
MPOILIOTO
OCHOBHBIE CUCTEMATUYECKUE TPYIITIBI

39 byl https://resh.edu.ru/
OpraHu3MoOB

40 AHTpOTIOJIOTHSI — HAyKa O YeJIOBEKE https://resh.edu.ru/




Pa3BuTune npeacraBieHuii 0 TPOUCXOKICHUU

41 https://resh.edu.ru/
YeloBeKa
MecTo 4e10BeKa B cUCTEME
opranuyeckoro mupa. Jlaboparopuas

42 pabora «U3yyeHue ocobeHHOCTEH 0.5 https://resh.edu.ru/
CTPOEHHS CKeJIeTa YeJIOBeKa, CBA3AHHBIX ¢
NPSIMOXO0KTeHHEM»

43 JIBM>KyIM€e CHIIbI aHTPOIIOTEHE3a https://resh.edu.ru/

44 CooTHoIIeHHE OMOTOTUIECKIX U httos://resh.edu.ru/
COIMAIILHBIX ()aKTOPOB B aHTPOTIOTCHE3E

45 OcHOBHBIE CTaJMH AHTPOTIOTEHE3a https://resh.edu.ru/

46 [TaneoreHeTrka 1 nmajacoreHOMMUKA https://resh.edu.ru/

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa https://resh.edu.ru/
YenoBeueckne pacel. [IpakTuyeckas

48 padora «I/Iu3yqelme IKOJIOTHYECKHX ) 05 httos://resh.edu.ru/
ajanTanuii yeJoBeKa» (MPoOMeKyTOYHbII
KOHTPOJIb)

49 MenIHCIMILIMHAHELC MOTOZL https:/resh.edu.ru/
aHTPOTIOJIOTHUHI

50 3apokIeHNe U Pa3BUTHE YKOJIOTHH https://resh.edu.ru/
Mertoast skonoruu. JlabopaTopHas padota

o1 «M3y4eHne METOI0B dKOJIOTHUECKHUX 0.5 https://resh.edu.ru/
HCCIIEI0BAHUID)

59 3HaueHne YKOJIOTMYECKUX 3HAHUM IS httos://resh.edu.ru/
YeloBeKa

53 DKkonoruveckue PakTopsl https://resh.edu.ru/
AbnoTtudeckue paxTopsl. CBET Kak

54 IKOJIOTHYECKHi (paKkTop. Ha60paT0pHri151 05 httos://resh.edu.ru/
pabota «BpIsiBIeHUE TPUCTIOCOOICHUI
OpPTaHW3MOB K BIIHSIHHIO CBETa)»

95 Abuotnueckue aktopsl. TemmepaTypa kak 0.5 https://resh.edu.ru/




sKoJorndeckuit akrop. JlabopatopHas
paboTa «BrlIsiBIeHHE TPUCTIOCOOTCHUI
OpPraHU3MOB K BIMSIHUIO TEMIIEPATYpPbI»

Aduornueckue paxkrTopsl. BiaaxHocTs kKak
3koJiornueckui gpakrop. Jlaboparopnas

56 1 0.5 https://resh.edu.ru/
padoTa «KAHATOMHYeCKHEe 0COOEHHOCTH
pacTeHuii U3 Pa3HBIX MeCT OOMTAHUSD)

S7 Cpenpl 0OuTaHUSI OPTAHU3MOB 1 https://resh.edu.ru/

58 buonoruueckue purMbl 1 https://resh.edu.ru/

59 XKuzHeHHble GOpPMBI OPTraHU3MOB 1 https://resh.edu.ru/

60 buotnueckue GakTops 1 https://resh.edu.ru/
3HaueHne OMOTUYECKUX B3aUMOICHCTBHIA

61 JUISl CYILIECTBOBAHHUS OPTaHU3MOB B CPEJIE 1 https://resh.edu.ru/
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKH MOIYJIALNN 1 https://resh.edu.ru/
OcHOBHBIE TIOKA3aTENIN MOMYJISIIHHA:

63 YUCJICHHOCTb, IJIOTHOCTh, BO3PACTHAS U 1 https://resh.edu.ru/
M0JIOBAs CTPYKTYpa
OcHOBHBIE TIOKA3aTENIN TOMYJISIIHN:

64 POXKIAEMOCTh, MPUPOCT, TEMII POCTA, 1 https://resh.edu.ru/
CMEPTHOCTh, MUTPAIIUN

65 DKoJIOTHYECKasi CTPYKTYypa MOMYIsIIun https://resh.edu.ru/

66 JluHaMuKa NOMYJISIIIUU U €€ PEeTyIIsIHs https://resh.edu.ru/

67 KpuBbie pocTa YUCIIEHHOCTH TIOYJISIIHH. 1 httos://resh.edu.ru/
Kpussie BKUBaHUS
IKOJIOTHYeCKasi HUIIA BU/A.

68 JlaGopaTopnas padora «[Ipucnocodienus 1 0.5 https://resh.edu.ru/
ceMsIH PacTeHHUil K pacceleHUI0»

69 Bun xak cucrema nomynsuit 1 https://resh.edu.ru/

20 3aKOHOMEPHOCTH TIOBEJICHUS M MHUTPAIIHIA 1 httos://resh.edu.ru/

KHUBOTHBIX




71 Coo0r1ecTBo oOpraHu3MOB — OHOIICHO3 https://resh.edu.ru/

72 DKocucreMa Kak OTKpbITasi CUCTEMA https://resh.edu.ru/
KpyroBopoT BeIIeCTB U MOTOK SHEPTUU B

73 PYrOBOPOT BEM P https://resh.edu.ru/
IKOCUCTEME

74 OcHOBHBIE TTOKA3aTeNId SKOCUCTEMBI https://resh.edu.ru/

75 DKOJIOTHYECKUE TUPaMU/IbI https://resh.edu.ru/

76 N3menenust cooOIecTB — CYKIIECCHH https://resh.edu.ru/
[TpupoaHbIe 3KOCHCTEMBI. DKOCHCTEMBI 03¢

77 Prpoz ) P https://resh.edu.ru/
U peK. DKOCUCTEMbI MOPEH 1 OKEaHOB
[TpupoaHbIe 3KOCHCTEMBI. DKOCHCTEMBI

78 Prpos ) https://resh.edu.ru/
TYHJIp, JIECOB, CTEIIEH, MMyCThIHB

79 AHTpPOIIOT€HHBIE 3KOCUCTEMBI https://resh.edu.ru/
Ypboakocucremsl. [Ipaktudeckast pabora

80 P P P 0.5 https://resh.edu.ru/
«3yueHne u onucaHue ypOo3KOCUCTEMBD)
3aKOHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICCTBUN OPraHU3MOB B https://resh.edu.ru/
IKOCUCTEMAX
MexaHu3Mbl BO31EUCTBUS 3arpsA3HEHUI

a3HBIX TUTIOB HAa CyOOPTraHU3MEHHOM,

82 P yoop https://resh.edu.ru/
OpraHU3MEHHOM, TIOMYJISIIUOHHOM U
KOCUCTEMHOM YPOBHSIX
bruocdepa — obmieruranerapaast 00071049Ka

83 Pep B P https://resh.edu.ru/
3emin

84 VYuenue B. U. Bepuaackoro o 6uocdepe https://resh.edu.ru/

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOCHEpHI https://resh.edu.ru/
KpyrosopoTs! BeiecTs u

86 PYTOBOP o https://resh.edu.ru/
OMOTreOXMMHUYCCKUE ITUKITBI
3oHanpHOCTH OHOochepsl. OCHOBHBIE OMOMBI

87 dep https://resh.edu.ru/
CyIITH

88 YcToiuuBOCTH OHOChepsI https://resh.edu.ru/




89

DKOJIOTUYECKHE KPU3UCHI U UX TPUUUHBI

https://resh.edu.ru/

90 BosneticTBue yenoBeka Ha Ouocdepy https://resh.edu.ru/

01 AHTpOHOl“eHHUOG Bo3nel710TBUI/Ie Ha 1 https://resh.edu.ru/
paCTI/ITeJII)HI)II/I " )JKUBOTHBIN MI/Ip

92 Oxpana npupo/isl 1 https://resh.edu.ru/
OCHOBHBIE IPUHIIUIIBI YCTOHYUBOTO
pa3BI/ITI/I$I YgCcJIOBCUCCTBA U HpI/IpOI[BI.

93 ParmonanbsHOE MPUPOIOTIONIE30BaHIE U 1 https://resh.edu.ru/
COXpaHEeHHE OMOJIOTHYECKOTO pa3HOOOpa3us
3emMutu

94 Hrorosasi kKoHTpoOILHAsSI padoTa. 1 1 https://resh.edu.ru/
O06o61Ienne 110 TeEMe «MHUKPOIBOITIO g

95 HHCHHE O TeM HKPOIBOITIONIA H ¢ 1 https://resh.edu.ru/
PE3yabTAThI»
O06o0611eHME 110 TEME «MaKpOodIBOJIIO eé

96 HHCHHE O TeM POOBOIIIONIA H 1 https://resh.edu.ru/
Pe3yabTAThI»

97 O606menue o Teme «I[IporcxoxaeHue u 1 httos://resh.edu.ru/
pa3BUTHE )KU3HU Ha 3eMIIe»
O06o611eHue 1o TeMe «IIponcxoxaenue

98 HHCHHE O TeM POHCXORICHH 1 https://resh.edu.ru/
YeJI0BeKa — aHTPOTIOTEHE3)
O06o0061IeHAE 10 TEME «DKOJIO — HayKa 0

99 HHCHHE O TeM JOTHA = HayKk 1 https://resh.edu.ru/
B3aMMOOTHOIICHHUSX OPTraHU3MOB)

100 O606mienue mo TeMe «OpraHu3MBbI U cpea 1 httos://resh.edu.ru/
oOuTaHus»
O06o0061IeHHE 10 TEME «DKOJIO 0

101 HICHIE TO TeM HOTIDL BUAOE | 1 https://resh.edu.ru/
HOHy.]'ISIIII/II/I))
O06o611enue Mo TeMe «brochepa —

102 menue 1o reme «buocdep 1 https://resh.edu.ru/
riro0abHas YKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 1,5 7.5




YUYEBHO-METOJUYECKOE OBECIIEUEHUE OBPA30BATEJBHOT O
MPOLECCA

OBSBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJISI YYEHUKA

* buonorus. buonorudeckue cucremsl u nponecckl, 10 knace/ Tepemor A.B., [TerpocoBa
P.A., OGmiectBo ¢ orpanndeHHOM 0TBeTCTBEHHOCTRIO « O] MHEMO3UWHA»

* buonorus. buonorudeckue cucremsl u nponecckl, 11 kmace/ Tepemor A.B., [TerpocoBa
P.A., OGmectBo ¢ orpanndeHHON 0TBeTCTBeHHOCTRI0 « MO MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIS

1. Turo E.B. Meroandeckoe nmocobue. [Ipumenenne nHPOPMAMOHHBIX TEXHOJIOTHHA TIPU
oOyuenuu Ouonorun. «podar, 2021.

2. TepemoB A.B. buonorus. buonornueckue cucremsl u mporieccol. 10 kimacc: mocodue s
CaMOCTOSTENLHOM paboThl oOyyaromuxcs (yriayonenusiii yposens)/ A.B. Tepemos, P.A.
[Terpocos. — M.: Muemo3una, 2015 r.

3. MonekynspHaas ouonorus. COOpHUK 3amaHuii s moarotToBku kK EI'D: yposus A, B, C:
yuebHo-MeToanueckoe mocooue/ A.A. Kupunenko. — PoctoBu//l: Jleruon, 2013 r.

4. buonorus. COOpHUK 3a/1a4 110 TeHeTHKe. ba3oBblil 1 moBbIeHHBIN ypoBenn EHO:
yuebHoe — mocobue/A.A. Kupunenko. — Pocrosu//l; Jlernon, 2011

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETHU
HUHTEPHET

*» «Emunas xomwtekuus Ludposeix OOpazoBaTensHbIXx Pecypcosy (Habop mmuhpoBeIx
pecypcoB k yueOHukam niauu [lonomapesoii M.H.) (http://schoolcollection.edu.ru/),
http://school-collection.edu.ru/catalog/rubr/000001a3-a000- 4ddd-0f6b-
5a0046b1db44/?interface=pupil class[]=50 subject[]=29 (o Conuny).

» Www.bio.1september.ru— razera «buosorus» -npuiokeHue K «1 ceHTIops». ¢
http://bio.1september.ru/urok/ - Marepuaisl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX
co3/1aH caifT, OpuM OIyONMMKOBaHKI B ra3ete "buonorus". ABTopamu caiita mpoaenana
Oosbmiast paboTa 1Mo CHCTEMAaTU3UPOBAHUIO Ta3€THBIX CTaTeH ¢ y4ETOM IMIKOJIBHON yaeOHOM
mporpaMMsl 1o npeamery "buonorus".

* Www.bio.nature.ru — HaygHble HOBOCTH OnoJioruu. * WWW.edios.ru — Diigoc — meHTp
JMCTAHIIMOHHOTO 0Opa3oBaHus. « WWW.km.ru/education - y4eOHbIe MaTepuabl U CIOBapU
Ha caiite «Kupmn u Medoauii».
* http://ebio.ru/ - Dnexrponnslii yueoHuk «bruonorus». CoaepKuT Bce pa3aeiabl OUOTIOTHH:
00TaHMKY, 300JI0THIO, AaHATOMHIO U (PU3HOJIOTHIO YEIOBEKA, OCHOBBI ITUTOJIOTUH U TEHETHUKH,
HBOJTIOIIHOHHYIO TEOPHUIO U SKOJIOTHIO. MOXKET OBITh PEKOMEH/IOBAH yJalTUMCS TSI
CaMOCTOSITENTFHOI paboTEHI.

* http://www.drofa.ru — Karamor usgarensctsa «J{podar.
» www.bionet.nsc.ru — THCTUTYT HUTOJIOTHU M TCHETHKH.

» CB0OO1HAsI OOLIEIOCTYITHAS MYJIbTUS3bIYHAS YHHBEPCAIbHAS HHTEPHETIHIUKIOTICNS,
peanu3zoBaHHas Ha npuHIUNax Buku - www.ru.wikipedia.org.

* http://it-n.ru — cetb TBOPUECKHUX YIUTEIECH.



