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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yueOHOMY nipeamety "bronorusa” (manee - 6GHonorus) Ha YpOBHE CPEIHErO OOIIETO
oOpa3zoBanust pazpaborana Ha ocHoBe DeaepanpHOro 3axkoHa ot 29.12.2012 Ne 273-03 « 06 obOpazoBanuu
B Poccutickoit @eneparmmy, ®I'OC COO, Konnenuun npenogasanus yaeOHoro npeamera «buomorus
U OCHOBHHBIX MONIOKECHUH (peaepansHol paboueii mporpaMMbl BOCIUTAHUS.

VYueOnbiii nmpeamet «buomorns» yrayonénHoro yposHs m3yueHus (10-11 kmaccer) sBmsetcs
ONHHUM W3 KOMIIOHCHTOB mnpeameTHOH oOmactu «EcrectBenHo-HayuHbie npeaMeTs». CormacHo
nonoxeHnsM GI'OC COO npoduibHble yIeOHBIE MPEIMETHI, H3YYACMBIC HA YITYOIEHHOM VPOBHE,
SBIIOTCS  criocoboM  mudpepeHuHayu OOYICHUST HA YPOBHE CPEAHEro o0mero o0Opa3oBaHUs U
MPU3BaHBl OOCCIICUYHUTE NMPEEMCTBCHHOCTh MEXKAY OCHOBHBIM OOIIHMM, CPEAHMM OOLIUM, CPEIHUM
mpo¢eCCHOHATBPHEIM U BBICIIUM 00pasoBaHueM. B To ke BpeMs KaKAbli U3 5THX YYCOHBIX MPEIMETOB
JOJDKCH OBITH OPHCHTHPOBAH HA NPHOPUTETHOC PELICHHE OOpa3oBaTEeNbHBIX, BOCIHTATCIBHBIX U
Pa3sBUBAIOIIUX 33734, CBA3aHHBIX ¢ MpodopHEHTALMCH 00yYAIOINXCs U CTUMYJIMPOBAHHEM HHTEpEca K
KOHKPCTHOH 007JacTH HAy4YHOTO 3HAHWS, CBS3AHHOTO C OHOJOTHCH, MEIUIMHOW, 3SKOIOTHCH,
MCUXOJIOTHCH, CIIOPTOM MM BOCHHBIM JICTIOM.

Iporpamma no yuebuomy npeamery "buonorus” naét npeacTaBaCHUS O LICNH U 334a49aX U3YICHUS
yueOHoro mpeamveta «buosorus» Ha yriayOaEHHOM YPOBHE, OMPEACIICT 00A3aTCNbHOS (MHBAPHAHTHOR)
MPEMETHOE COACPIKAHUE, €r0 CTPYKTYPUPOBAHUE MO pa3AeiaM H TeMaM, PAcHpeelCHUC MO KIIaccaMm,
PEKOMECHAYET TMOCICAOBATCIBHOCTh HM3VUCHHS Y4YEOHOrO MartepHana ¢ YIETOM MEKOPEIMETHBIX U
BHYTPHITPECAMETHEIX CBA3CH, JOTHKH yUeOHOrO MpoLEecca, BO3PACTHEIX 0COOCHHOCTEH oOyvaromuxcs. B
mporpaMMe 1Mo OHOJIOTMH PEeaTi30BaH MPUHLUI NMPECMCTBCHHOCTH C U3YYCHHUEM OHMOJIOTHH HAa YPOBHE
OCHOBHOTO 001ero obpa3oBaHus, 6iaroaaps 4eMy IpoCMaTPUBACTCS HANPABICHHOCTh HA MOCICAYIOIICE
pasBuTHC OHOJOTMYECKHX 3HAHUH, OPHCHTHPOBAaHHBIX Ha (POPMHUPOBAHHEC €CTECTBCHHO-HAYYHOTO
MHPOBO33PCHHS, OKOIOTHYCCKOTO MBIINIICHHS, MPEACTABICHHH O 3I0pOBOM 00pase IKH3HH, Ha
BOCIIUTaHHE OCPEKHOTO OTHOLICHHUS K OKpYKarolieH mpupomHod cpeae. B mporpamme mo Guomoruu
TaKKe MOKA3aHBl BOBMOXHOCTH yueOHoro mpeaveta «buomorus» B peammszanum tpebosannii ®I'OC
COO k mmaHUpyeMbIM THYHOCTHBIM, METANPCAMETHBIM W TMPEAMETHBIM PE3yJbTaTaM OOVUCHHSI U B
(hOPMHPOBAHNH OCHOBHBIX BHUIOB yUCOHO-TIO3HABATCIBHON ACATCIBHOCTH OOYUAIOIINXCS MO OCBOCHHIO
coaepKaHus OMOJOTHYCCKOTO 00Pa30BaHMs HA YPOBHE CPSAHETO 00Iero o0pa3oBaHusl.

VYueOubiii npeamer «buonorus» Ha ypoBHe cpeaHero oOmero o0Opa3oBaHHS —3aBEPLIACT
Ouonornueckoe 00pa3oBaHHE B INKONEC H OPHCHTHPOBAH HA PACIIUPCHHE W YITIYOICHHE 3HAHUH
00yYaroImUXCcsl 0 JKUBOU MPUPOAC, OCHOBAX MOJICKVIIIPHOW M KICTOYHOW OHOJOTHH, SMOPHOJIOTHH H
OHMOIOTHH Pa3BUTHUS, TCHETHKH, CCICKIIUH, ONOTECXHOIOTHH, 3BOIONUOHHOTO VICHUS H SKOJIOTHH.

WNayuenne yuebnoro mnpeamera «buomorus» Ha yrayOIeHHOM VPOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOLIMXCH K HOCICAVIOMEMY MONYUCHHIO OHONOTHYSCKOro 0o0pa3oBaHHS B BY3aX H
OpraHuzalugax CpeAHero mnpodeccHoHaNbHOrO obOpasoBaHus. OCHOBY €ro CONCPXAHHS COCTABISCT
cucteMa OHOJOTMYCCKHUX 3HAHWH, MONYYCHHBIX MPH H3VUCHHH OOYUYAIOIIMMHUCS COOTBETCTBYHOLIHX
CHUCTEMATUYCCKUX PA3ACI0B OHOJIOrHH HA YPOBHE OCHOBHOTO 00Iiero odpaszosanus, B 10—11 kiaccax atu
3HAHMS TONYYAOT pa3BHTHE. Tak, PacIIMpPEeHBl W YIIIyOJNCHB OHMONOTHYCCKHE 3HAHHS O PACTCHHSX,
JKUBOTHBIX, TpUOax, OAKTCPUIX, OPraHU3ME YCTOBEKA, OOIIMX 3aKOHOMEPHOCTSIX KU3HH, JOMOTHUTSIBHO
BKITFOUCHBI OHOJOTMYCCKHE CBEACHUS TMPHKIAJHOTO M IOUCKOBOTO XapakTepa, KOTOPHIC MOXKHO
HCTONIb30BaTh KaKk OPHEHTHPHI A HOCICAYIOmEro Beidopa mpodeccuu. Bo3morkHa Takke HHTErpanus
OHOIOTHYCCKUX 3HAHHUN C COOTBETCTBYIOLIMMHU 3HAHUSAMH, MOIYYCHHBIMH O0VUAIOIIMMHCS MPH U3YICHUN
(U3UKYU, XUMUH, Teorpadui 1 MAaTCMATHKH.

CrpykTypa mporpamMmel 1o yueOHOMY mpeameTy "buomorus” oTpaskacT CHCTEMHO-YPOBHEBBIM U
SBOJIOLHOHHBIN MOAXOABI K U3y4deHHIO Ouomorud. CoOriaacHO WM, H3YYAKOTCA CBOHCTBA U
3aKOHOMCPHOCTH, XapaKTCPHBIC AN JKHBBIX CHCTCM PAa3HOTO VPOBHS OPTaHU3allMH, SBOIIOLUH
OPraHUYCCKOrO MHpa Ha 3eMJIC, COXPAHCHHUS OHONOTHYICCKOro pasHooOpasus miaHetsl. Tak, B 10 kmacce
M3YYAKOTCS OCHOBBI MOJICKYJSIPHOH M KICTOYHOH OHOMOTHH, SMOPHOJIOTHH W OHOJOTHH PA3BHUTHSL,
TCHCTHKH M CCICKIMH, OHOTCXHONOTMH W CHHTCTHYCCKOH OHONOTHH, aKTyalH3HPYIOTCS 3HAHUS



oOyJarmuxcs 1Mo OOTaHMKE, 3000ruH, aHatomuu, (uzmonoruu uejoseka. B 11 kmacce usyuarorcs
3BOJIIOLHOHHOE YUCHHE, OCHOBEI 3KOJIOTHH H yUcHHE 0 dnocdepe.

VYueOHbiii mpeaMer «buoaorusy npu3BaH 00SCICUUTh OCBOCHHUE O0YUAOIIMMUCS OMOIOTUISCKUX
TEOPUH U 3aKOHOB, UACH, NPUHIUIIOB U MPABWII, JICKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTHHBl MHPA, 3HAHWH O CTPOCHWH, MHOTOOOPA3sHH U OCOOCHHOCTAX KJICTKH, OPTAHH3MA, MOIYIISAIHH,
OWOIICHO3a, DKOCHCTEMBI, O BBIJAFOIMUXCS HAYUHBIX JOCTHIKCHHUSX, COBPCMCHHBIX HCCICIOBAHMAX B
OMONOTHH, MPUKIATHEIX aCTICKTaX OHONOTHUCCKUX 3HAHWHA. g pasBuTHS W MOAJCpPIKaHUA HHTEpEca
oOyvaromuxcsi K OHOJIOTMH Hapsigy €O 3HAYHUTEIbHBIM OOBEMOM TEOPCTHUYCCKOrO Marepuaia B
COACPKAHUH MPOTPAMMBI MO0 OHOJIOTMH TPESAYCMOTPCHO 3HAKOMCTBO C HCTOPHCH CTAHOBICHHS U
pasBUTHA TOH WM WHOM 001aCTH GHOIOTHH, BKIIAIOM OTCUCCTBCHHBIX M 3aPYOCIKHBIX YISHBIX B PCIICHUC
BAKHCHIITHNX OMOTOTHUCCKUX M DKOJOTHUCCKUX MPODIIEM.

Lenp wayuenust yueOHOro mpeavera «buomorus» Ha yriayOnEHHOM YPOBHE — OBJIAJACHHC
00YUAIOIUMHUCS 3HAHUAMH O CTPYKTYPHO-()YHKIIHOHAILHOM OPTAHU3AIMH JKUBBIX CHCTEM Pa3HOTO PaHTa
U TPHOOPETCHHWE YMCHHUI HCIONB30BATh STH 3HAHHMA B (DOPMHPOBAHHM HMHTEpPECa K OMPEACIEHHON
obmactH Npo)eCCHOHANPHOW JACATEIBHOCTH, CBA3AaHHOH ¢ OHONOTHEH, WIM K BBEIOOPY VISOHOTO
3aBEACHUA IS MPOJOIKCHHUS GHONTOTHICSCKOrO 00Pa30BaHML.

JocTwkeHne Tenu wu3yucHHs ydeOHOro mnpeamera «buojorus» Ha yriayOnEHHOM yPOBHE
00eCTIeYNBACTCS PELICHUEM CICAYIOMIHMX 330

OCBOCHHC OOVYAIOIMUMHUCS CHCTCMbl OHOJOTMYCCKUX 3HAHUHA. 00 OCHOBHBIX OHOIOTHYCCKHX
TCOPYSX, KOHIEMIMAX, THIOTE3aX, 3aKOHAX, 3aKOHOMECPHOCTSIX W TPaBUJIaX, COCTABISIOIUX
COBPEMCHHYIO €CTCCTBCHHO-HAYYHYIO KApTHHY MHpA, O CTPOCHHH, MHOTOOOpPasHH U OCOOCHHOCTSX
OHOJOTHUCCKUX CUCTEM (KIICTKA, OPraHu3M, MOy, BU, OMOTCOICHO3, Ouocdepa); O BRLIAOIIMXCS
OTKPBITHSX M COBPEMEHHBIX UCCIICTOBAHUAX B OMOIOTHH;

03HAKOMJICHHE OOYYAIOIUXCA € METONAMH TO3HAHUS S>KHBOM MPHPOIBI. HCCICIOBATCIBCKUMHU
METOJAMH OHMONOTUYCCKUX HAYK (MOJCKYISIPHONW M KICTOYHONW OHOJIOTHH, SMOPHOJOTHH U OHOJIOTHH
PasBUTHA, TCHCTHKHM W CCNCKIMH, OMOTCXHONOTHH WM CHHTCTHUYCCKONH OHOJIOTHH, MaJCOHTONOTHH,
3KOJIOTHH); METOAAMHU CAMOCTOSTCIIEHOTO MPOBEACHUS OHONIOTHICCKUX HCCICAOBAHHH B 1a00paToOpuH U
B MpUPOC (HAOTIOACHHS, U3MEPEHUE, SKCIICPHMEHT, MO/ICIUPOBAHKE ),

OBMAJICHHC OOYUAIOIMMHUCA YMCHHAMH: CaMOCTOATCIIFHO —HAXOJUTh, AaHAJM3MPOBATH W
WCTONB30BaTh OHONOTHYECCKYI0 HH(OpMAIMIO; TONb30BaTbCS OHONOTMYECCKOH TCPMHUHONOTHEH U
CHMBOJIMKOHM, YCTaHABIMBATH CBSI3b MCKAY Pa3BUTHCM OHOJOTHH W COIMATBHO-DKOHOMHUCCKUMH U
SKOJIOTHUYCCKUMH TPOOJIEMaMH  YENOBCUYCCTBA, OLCHUBATH MOCICACTBHSA CBOCH JCATCIBHOCTH IO
OTHOLICHHIO K OKPYKAOLICH NPUPOJHOH cpele, COOCTBEHHOMY 3A0POBBIO M 30POBBIO OKPYKAIOLIHX
Jarofneli; 00OCHOBBIBATE W COOMIOAATH MEpbl NpodHIakTHKH HHOEKIHOHHBIX 3a00JICBaHUM, MHpaBHIa
MOBCACHUS B TMPHUPOAC U O0CCHCUCHHUs OE30MacHOCTH COOCTBCHHOW JKM3HCACATCIIBHOCTH B
YPC3BBHIYANHBIX CHTYAIMSIX MPHUPOIHOTO M TEXHOTCHHOTO XapakTepa, XapakTCPU30BaTh COBPCMCHHBIC
HAVYHBIC OTKPBITHS B 00IaCTH OHOIOTHH;

pasBute vy OOYYAOIMUXCS HWHTCICKTYANbHBIX W TBOPUCCKHX CIOCOOHOCTCH B TIPOIICCCE
3HAKOMCTBA ¢ BBHIJAIONIAMHCA OTKPBHITHSAMA M COBPCMCHHBIMH HCCJICAOBAHHAMH B OHOJIOTHH,
peliacMBIMH €10 MPODJIEMaMH, METOAOIOTHCH OHONOTHMYECKOrO  HCCICIAOBAHHSA, NPOBCIACHUS
SKCIICPUMCHTAIBHBIX HCCICIOBAHUH, PCLUICHUS OHOMOTMYCCKUX 33/1a4, MOACTUPOBAHHS OHOIOTHICCKUX
0OBEKTOB H MPOLIECCOB;

BOCITUTAHWC y OOYYAIOIUXCS IEHHOCTHOTO OTHOIICHWS K JKHBOM MPHPOJAC B ICIOM H K
OTACITBHBIM ¢& OObEKTaM W ABICHHAM, (hOPMHUPOBAHMC OSKOJOTHUCCKOM, TCHCTHYCCKOH TIPAMOTHOCTH,
00IIIeH KyABTYPHI TIOBSACHUS B MIPUPOIC, HHTCTPAIVK ¢CTCCTBCHHO-HAYYHBIX 3HAHHIA,

NpUOOPETCHUE OOYUAIOIMUMHUCA KOMIICTCHTHOCTH B PAIlHOHAIBHOM  MPHUPOAOTIOIb30BAHHM
(cobmoacHUE TpaBUJ MOBSACHHUS B MPHUPOAC, OXPAHbl BHIOB, SKOCHUCTEM, Ouochepsl), COXpaHCHHH
COOCTBEHHOTO 3[0POBbS U 3[0POBbSl  OKPYKAIMUX JHOACH (COOmAcHUsS Mep NPOPHIAKTHKH
3aboseBaHui, oOccrmeuecHHEe OC30MACHOCTH JKH3HEACATCIBHOCTH B YPE3BBIYAMHBIX — CHTYALHIX



MPUPOJHOTO U TEXHOICHHOTO XapaKTepa) Ha OCHOBE UCIIOIBb30BAHHS OUOJOTMUCCKUX 3HAHUN M YMCHHH B
THOBCCIHCBHOM >KH3HHU,

CO3JaHKEC YCIIOBHH TS OCO3HAHHOTO BBHIOOPA O0YYAIOINMICS HHANBUAYAIBHONH 00pa30BaTeIbHOM
TPACKTOPHH, CIIOCOOCTBYIOLICH  MOCIACAVIOIIEMY  MPO(ECCHOHATBHOMY  CaMOOMPEICICHHIO, B
COOTBCTCTBUU ¢ UHAUBUAYAIbHBIMU UHTCPCCAMU U HOTpC6HOCTHMI/I peruoHa.

OOmiee 4KCnO YacoB, OTBEACHHBIX HA HM3YUCHHEC OWOJOTMH HAa VIIYOICHHOM YPOBHE CPEIHETrO
obriero obpasosanus, cocrasisier 204 uaca: B 10 kmacce — 102 gaca (3 yaca B Henenro), B 11 kmacce —
102 gaca (3 yaca B HEACIIO).

O10op opraHu3alMoOHHBIX (OPM, METOAOB H CPCACTB OOYUCHHS OHOJIOTHH OCYIISCTBISICTCS C
yaETOM CICHH(MUKH €ro COACPKAHUS U HAMPABICHHOCTH HA POAOIDKCHHE OUOTIOTHYSCKOro 00pa3oBaHus
B OPraHU3aLUAX CPESAHETO MPO(ECCHOHATBHOTO U BBICIICTO 00PA30BAHHSI.

OO0s3aTeIbHBIM ~ YCIOBUEM TPH  OOYUCHHHM OHWONOTHH HA YrayONEHHOM VPOBHE  SIBISICTCS
MPOBEACHUC JTAOOPATOPHBIX M MpakTUUeCKux pabor. Takxke ydacThe OOYYAOIIUXCS B BBIMNOIHCHHUH
MPOCKTHBIX B YICOHO-UCCICAOBATEIIBCKUX PA0OT, TEMATHKA KOTOPBIX OMPEAC/ISICTCS YIUTCICM HA OCHOBC
HUMEKOIIUXCS MATCPUATBHO-TEXHUIECKHUX PECYPCOB U MECTHBIX IIPUPOAHBIX YCIOBHUH.



COAEPKAHUE OBYUEHUA
10 KUIACC

ConepxaHre TPOTPaMMEL, BBIACICHHOC KYPCU60OM, HE BXOIUT B MPOBEPKY TOCYIAPCTBEHHOU
nrorosoii arrecrauuu (I'MA).

Tema 1. Buosiorust kak Hayka

CoepemeHHas Ouonorus — KoMmIUIekcHas Hayka. Kpartkas wuctopus passutns OHONOTHML
Bronoruueckue Hayku B u3ydaeMbie UMH IpoOneMbl. @yHIAMEHTATBHBIC, NPUKIAIHBIC U MMOUCKOBHIC
HAYYHBIC UCCICIOBAHUS B OHONOTHH.

3navycHue Ouoiorud B (OPMHUPOBAHMN COBPEMCHHOH €CTCCTBCHHO-HAVYHOW KapTHUHBI MHpA.
[Ipodeccun, cBsazannbic ¢ Ouonorued. 3HaUCHUE OHONOTMH B MPAKTHYCCKOW ACATCIBHOCTH YEIOBCKA!
MEIHLUHE, CEIBCKOM XO3SHUCTBE, MPOMBIIIICHHOCTH, OXPaHE MPUPOIEL.

JdeMoHcTpanuu

[Moptpetsr: Apucrorens, Teodpacr, K. Jlunne#r, K. b. Jlamapk, Y. Hapeun, V. lapseni, I
Mewnaens, B. U. Bepraaackuii, U. 11. Ilasmos, 1. 1. Meunuxos, H. Y. Basunos, H. B. Tumodees-
Pecosekuit, [Ixx. Yorcon, @. Kpuxk, . K. benscs.

Tadmuuer 1 cxemel: «CBsI3b OHONOTHH C APYITHUMH HaykamMm», «CrctemMa OHOMOTHYSCKUX HAYKY .

Tema 2. ’Kupbie CHCTEMBI H HX H3y4YeHHE

JKusrle cucremel kak mpeameT u3yueHHs Owonorun. CBOHCTBA JKHUBBIX CHCTEM: CIUHCTBO
XHUMHYECCKOTO COCTaBa, OUCKPETHOCTh M LEJIOCTHOCTB, CIOXKHOCTh U VIOPSIAOUYCHHOCTb CTPYKTYPBL,
OTKPBITOCTb, CAMOOPTaHU3aLMs, CAMOBOCIPOM3BECACHHE, Pa3ApaKUMOCTh, H3MCHUHUBOCTb, POCT H
pasBuTHE.

VYpoBHHI OpraHU3alNN KUBBIX CHCTCM. MOJICKYJISIPHBIN, KICTOYHBIN, TKAHCBBIM, OPTaHU3MCHHBIN,
MOMYIUOHHO-BUJOBOH,  DKOCHUCTEMHBIH  (OmorconecHotnveckmii),  Ouocdepnsiii.  Ilpomeccer,
MPOUCXOASINUC B KUBBIX cucTeMax. OCHOBHBIC MpU3HAKH >KUBOTrO. JKH3HB Kak gopma CYIIecTBOBAHHUS
Marepun. Hayku, ngyyarommue »HuBbIe CHCTEMBI HA PA3HBIX VPOBHAX OPTraHH3aLHH.

HMayuenne sxuBbiXx cucTeM. Metonsl Ouojoruueckod Hayku. HaOmroacHue, wu3MepeHue,
SKCICPUMCHT, cUcTeMarmsanmsa, MctaaHanu3. [loHarne o 3aBHCHMON W HE3aBHCHMON NCPCMCHHOM.
[Tnanuposanwme sxcnepumenTa. [loctanoska u nposepka runote3. Hynesas runoresa. [onstue BeiOopku
u e€ mocTtoBepHOCTh. Pa3Opoc B Ouomormueckux naHHbIX. OLEHKa JOCTOBEPHOCTH MOMYYCHHBIX
pe3vabTatoB. [Ipuunnbl HCKkaKeHUs pe3yabTaToB 3KcnepuMeHTa. [loHATHE CTAaTHCTHISCKOTO TECTA.

JeMoHcTpanuu

Tabmuuer u cxembl: «OCHOBHBIC TMpPH3HAKH KHU3HW», «buomormueckue cuctemsr», «CpoiicTBa
JKUBOU MaTepum», «YPOBHH OPTaHU3AIlUM JKUBOW HpHPOAbD, «CTPOCHUE KUBOTHOU KJICTKM», «TkaHn
JKUBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBCUCCKOrO opranusma», «buoreonenos», «bruochepa», «Metoast
W3YUCHHS YKHBOU MPHPOIBDY.

ObopyaoBanue: mabopatopHOe OOOPYAOBAHHE IS MPOBCACHUS HAOIIOACHUMN, W3MEPCHUH,
3KCIICPUMEHTOB.

IpakTuyeckas padora «Mcnonp30BaHHE PATUIHBIX METOAOB MPH U3YUYCHHHU KUBBIX CHCTEMY.

Tema 3. buosorust KJIeTKH

Knerka — ctpykrypHO-(pyHKIMOHATIBHAS SAUHHUIIA KUBOTO. MIcTOpHS OTKpBITHS KISTKH. PadoTtsr P.
I'vka, A. Jlesenryka. Kietounas teopus (T. [lsann, M. llneiinen, P. Bupxos). OcHOBHbBIE MOT0KCHUA
COBPEMEHHOM KIETOUHOU TCOPUH.

MeToael MOJEKYIIIPHOH U KIETOYHOH OHOIOTHH: MHUKPOCKOTIHS, XpoMartorpadus, snektpodopes,
METOA MECYCHBIX aroMoB, Iu(QepeHIHATPHOS LEHTPUPYTHPOBAHKUE, KYIbTHBUPOBAHHE KICTOK.
Hszyuenue urcuposannvix xiemox. DIEKTPOHHAS MUKpocKomws. Kougoxanvhas Muxpockonus.
Bumanvroe (npusicusnennoe) usyuenie Kiemox.

JeMoHcTpanuu

[optpeTsr: P. I'yk, A. JleBenryk, T. [llsann, M. HneiineH, P. Bupxos, K. M. Bap.



Tabmuuer u cxembl: «CBETOBOW MHUKPOCKOID), «DJICKTPOHHBIH MHUKpOcKo, «Mctopus passuths
METOJ0B MHKPOCKOITHI.

OOopynoBaHue: CBETOBOH MHKPOCKOIL, MHKPONPEHAPATHl PACTHTCIBHBIX, SKHBOTHBIX U
OaKTePUATPHBIX KICTOK.

IpakTuyeckas paGora «M3yueHne METOOOB KJICTOYHOH Ouonorum (xpomarorpadus,
aaekTpodopes, aubdeperuuansaoe neHtpudyruposanue, [TLIP)».

Tema 4. Xumuueckasi OpraHuzanus KJIeTKH

XUMHUECKHH COCTaB KISTKH. Makpo-, MHKpPO- H yIbTPAMHKPOIIECMEHTH. Boga m €€ ponp kak
PacTBOPHUTETS, PEArcHTa, VYacTHE B CTPYKTYPHUPOBAHUH KICTKH, TEIUIOPETVISLIHN. MUHEpaTIbHbIE
BCIIECTBA KICTKH, UX OHOJIOrHYecKas poiib. POk KATHOHOB M aHHOHOB B KJICTKE.

Oprannueckue BewmecTsa KneTku. bruonoruyeckue moaumepsl. benku. AMHHOKHCTOTHBIH cOCTaB
oemkoB. CTpykTyphl 6e1KkoBOM Monekysl. IlepBuunas cTpykrypa 6enka, nmentuaHas cBsa3b. Bropuunas,
TpeTUYHAs, 4YeTBepTHUHAS CTPYKTYpel. HeHarypanus. Csoiicta OenxoB. Knaccnpukamms Oenxos.
Bronornueckue ¢pynkunun 6enxos. [Ipuonsi.

Yraesoapl. MoHOcaxapuabl, AHWCAXapUAbl, ONMHrOCaxXapuabl W monucaxapuisl. OOmuil mian
CTpOCHUSA B PUUKO-XUMHUUECKUE CBOMCTBA YIIeBOA0B. bronormueckue GpyHKLINH YIICBOIOB.

Jlumaner. T'mapodunsro-ruapododusie crolictea. Knaccudpuxaums mununos. Tpurauuepuas,
dochoaunuasl, BOCKH, cTepouabl. buogoruueckue QpyHkimu aunugos. Q0mue CBONUCTBA OHOIOTHUSCKUX
MEMOPAaH — TEKY4ECTh, CHOCOOHOCTD K CAMO3AMBIKAHHIO, IOy IPOHULIAEMOCTE.

Hyxnennosrie xucnotsl. JJHK u PHK. Ctpoenne nyxnennoBrix kucnoT. Hykiaeornapt. [Tpunimn
kommuiemenTapuoctu. [lpasuno Yapradda. Crpykrypa JJHK — asotinas crmpans. MecToHAXOKICHHE U
ouonornueckue pyuxumu JHK. Bugst PHK. ®yaximpm PHK B kneTke.

Crpocuue wmomekyast AT®. Maxkpospruueckue cBs3u B monekyne AT®. buonormueckue
¢yakumn  AT®. BoccraHoBiICGHHEIE  TNEPEHOCUHKH, WX  (QVHKOWM B KIETKe. J{pyeue
nyrneosuompugochamor (HT®). CexsennpoBanvie HHK. Memoow: eenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHas Ouonorus: OHOXHUMHYCCKHEC H Onodu3MYecKHe HCCICIOBAHUS COCTaBa U
MPOCTPAHCTBCHHOW CTPYKTYPHI OHOMONCKYI. Modenuposanue cmpykmypuol 1 YyHKYuli OUOMONEKVT U UX
KOMNIeKCco8. KomnwsromepHviil Ousaiin i OpeaHUYecKuti CUHmMe3 OUOMONEKYN U UX HeNPUPOOHBIX AHANO208.

JdeMoHcTpanuu

[optpetsr: JI. Tomuar, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Conrep, C.
IIpy3unep.

HMuarpammer: «PacnpeaencHue XUMHUIECKHX 3JEMEHTOB B HEXHBOW mpupoae», «Pacnpenenenne
XHUMHYICCKHX DJIICMCHTOB B )KHBOM MPHPOIL.

Tabmuuer u cxemsl: «llepuoguyueckas TaOnuIa XUMHICSCKHUX 3JIEMEHTOBY, «CTPOCHHE MOIEKYIIbI
Boabpl», «BemecrBa B cocraBe opraHuzmMoBy, «CTpoeHHE MONCKyJbl O¢ikay, «CTPyKTyphl OSIKOBOMH
MONeKyab», «CTpPOCHHE MOJCKYN VYIiaeBoaoB», «CTpocHHE MONEKyn IuUnuaoBy, «HykineuHosbie
KHCIOTHIY, «CtpocHue Moneky sl ATD».

OO0opynoBaHHe: XUMUYCCKAs OCYAa U 000pyI0BaHUE.

JlaGopaTopHas padora «OOHapYKEHHE OCIKOB C MOMOIIBIO KAYCCTBCHHBIX PEAKLIAN .

JlaGopaTopHas paGora «MccnenoBaHue HYKICHHOBBIX KHCJIOT, BBIACICHHBIX H3 KICTOK
Pa3INYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u pyHKIHH KIETKH

Tunmel  KIeTOK:  3yKapuoTHUECKas | mnpokapuortuueckas.  CTpyKTYpHO-(VHKIHOHATBHEIC
o0Opa3oBaHUs KICTKH.

CrpocHue mnpokapuotuucckon wietkd. Kmerounas crenka Oakrepuil m apxei. OcoOeHHOCTH
CTpOCHHUA TeTepPOTPOPHON M aBTOTPOPHOU NPOKAPHOTHUECKHX KICTOK. MECTO W poib MPOKAPHOT B
OroneHo3ax.

CtpocHne u (YyHKIMOHHUPOBAHHE JYKaApHOTHUYCCKOM kieTkd. I[lmazmatmueckas wmemOpana
(nmasmanemma). CTpyKTypa MIa3MaTHISCKONH MeMOpaHbl. TPaHCIOPT BEUICCTB YSPe3 ILIA3MATHUCCKYHO



MeMOpany: maccuBHBH (angdysus, obmeruéHHas auddyzusa), akTHBHBIA (MEPBUYHBIA W BTOPHYIHBIA
aktuBHbIH Tpancnoprt). Ilonymponumaemocts MemOpanel. PaGota HaTpuii-kanueBOro Hacoca.
DHAOLUTO3: MUHOLMTO3, arounTos. Jx3ounto3. Knerounas crenka. Ctpykrypa v QyHKIUM KICTOYHOH
CTCHKH PAaCTCHUH, IpHOOB.

Huromnazma. Iutoszons. Lutockener. [lBmwxenne nwmrommazmel.  OpraHowgsl  KICTKH.
OnxHomeMOpaHHBIC OpPraHousl KISTKU. HdHAommasMaruueckas cets (OI1C), ammapar ['oabmxwy,
JU30COMBI, HX CTpocHHE U (YHKUMH. B3auMocBsa3p ogHOMEMOpaHHBIX OpraHouioB kietku. CtpocHue
TPaHyISIPHOTO peTukynyMa. Mexanusm wanpaenenus Oeaxoe ¢ IIIC. CuHTE3 pacTBOPHUMBIX OCIKOB.
Cunre3 kiaerouHelx MeMmOpaH. [nmaakuit  (arpaHymsapHbBIF) 3HAOIUIABMATHYCCKHH — PETHKYIVM.
CexperopHas ¢pyukuus anmmapara [omemxu. Modugpuxayus benxos ¢ annapame I onvoocu. Copmuposexa
beaxoe 6 annapame [onvOxcu. TpaHCIOPT BEINECTB B KICTKE. Bakyomu pacTUTENBHBIX KIICTOK.
Krerounsrtit cox. Typrop.

[TomyaBTOHOMHBIC OPTaHOWABI KICTKH: MUTOXOHAPHH, INACTUABL. [Ipoucxodcoenue MumoxoHopuil
u naacmuo. Cumouozenes (K.C. Mepecroscxuii, JI. Mapaynuc). CTpoeHre U QyHKIMH MUTOXOHAPHHI U
miactiy. llepBuuHble, BTOPHYHBIC M CIOXKHBIC IUIACTHAB  (DOTOCHHTC3UPYIOLIMX  SYKAPHOT.
XmoporacTsl, XPOMOIIIACTEL, TEHKOIIIIACTEI BHICIIHX PACTEHHUI.

HememOpannbie opranouns! kinetkd CtpoeHue u (YHKIUH HEMEMOPAHHBIX OPraHOHIOB KIICTKH.
Pubocomel.  [lpomescymounvie uramenmor. MuxkpounaMeHTbl. AKMUHOGbIE MUKPODUIAMEHHIBL.
MelieuHbIe KICTKU. AKmunogvie KOMNOHEHMbI HeMblueunsix xiemok. Muxporpydoukn. Knetounwiii
ueHTp. CTpoeHHE W JBUXKCHHE JKI'VTHKOB M PEecHHUYCK. Muxpotpybouku mutoruiasMel. LleHTpHONS.
Benxu, accoyuuposanuvie ¢ muxpogpuiamenmamie u muxpompybouxamu. Momopuwie 6enxu.

Anpo. OGonouka sapa, XPOMATHH, KAPUOILIA3Ma, SAPBIIKH, UX CTPOCHUE U QVHKUMH. SaepHbIi
GenmkoBbli MaTpuke. [IpocTpaHCTBEHHOE PACTIONOKEHUE XPOMOCOM B HHTEP(asHOM sape. DyxpomamuH i
eemepoxpomamur. belkn XpomaTtnHa — TUCTOHBL. Junamuxa s0eproil 000104Kku 6 mumose. Hoepuulii
MPAHCcnopm.

Knerounsie BkmroucHus. CpaBHHTETBHAS XapPAKTCPHCTHKA KICTOK 3YKAPHOT (PACTHUTEIBHOM,
JKUBOTHOH, IPUOHOL).

JdeMoHcTpanuu

[MoptpeTtsr: K.C. Mepeskkopekuii, JI. Maprynuc.

TaOmuuer u cxeMbl: «CTPOCHHE 3VKAPUOTHICCKOH KICTKH», «CTPOCHHE MKHUBOTHOHM KJICTKH,
«Ctpoenue  pacturenbHOH — wieTkw»,  «CtpoeHwe  MuToxoHmpum»,  «Smpo»,  «CtpoeHue
MPOKAPUOTHUECKOH KICTKW.

OOGopynoBaHue: CBETOBOH MHMKPOCKOIN, MHUKPONPENApaThl PACTUTCIbHBIX, >KUBOTHBIX KICTOK,
MHKPONpenapaTsl GaKTCPUATBHBIX KICTOK.

JlaGopaTopHas padorta «M3yducHrE CTPOCHUS KICTOK PA3IMYHBIX OPTaHU3MOBY.

IpakTuyeckas padora «/3yucHHE CBOWCTB KICTOYHON MEMOPAHED».

JlaGopaTopHas pabora «McciaenoBaHue mia3Monsa u ACIIA3MON3a B PACTUTCIBHBIX KICTKAX.

IpakTuyeckas padora «M3yucHuE ABIKCHUS UTOIIA3MBI B PACTUTCIBHBIX KICTKAX.

Tema 6. O0MeH BelecTB H NPeBpAaLeHHE SHEPTHH B KJIETKe

AcCCHMIJIILIUA W JUCCHMMWILALMS — [JBE CTOPOHBI MeTabonm3ma. THmbl OOMEHA BEIICCTB:
aBTOTPOdHBIH U reTepoTpodHbIH. YyacTHe KHUCIOpPOAa B OOMCHHBEIX MPOLECCAX. JHEPreTHUCCKOE
obecricucHre kneTkd: mpespamenne AT B oOMeHHBIX mponeccax. {DepMeHTATHBHBIA XapakTep
peakuuii knmerouHoro Merabommsma. DepMeHTBI, HX CTPOCHHE, CBOWCTBA M MEXAHH3M JCHCTBHAL
Kodepmentsr. Otmuuns GepMEHTOB OT HEOPraHUYCCKUX KATAIU3ATOPOB. BeNKH-akTHBATOPBI U OCIIKH-
HHTUOHUTOPBI. 3aBHCUMOCTh CKOPOCTH (JEPMCHTATHBHEIX PEAKLHN OT PA3TUYHBIX (PakTOpOB.

[lepBHyHBI CHHTE3 OpPraHUYCCKHUX BEHICCTB B KIeTKe. DoTOCHHTE3. AHOKCULEHHBI 1 OKCUSCHHbIT
@omocunmes y baxmepuii. Ceemocobuparoujue nueMeHmsl U NUSMEHMbl PearyuoHHo20 yenmpd. Pors
XJI0poriacToB B mporecce porocuntesa. CBeroBas u temuoBast (assl. Pomoovixanue, Cs, Cy. u CAM-
munst omocunmesa. [lpoaykrueHocTh (otocuHTe3a. Bnusuue pasnuuHbIX (GaKTOpPOB HA CKOPOCTb
dorocunTe3a. 3HaucHHE HOTOCHHTE3A.



Xemocunres. PaznooOpasue OpraHu3MOB-XCMOCHHTETHKOB. HUTPUPHUHPVIOIINEC OaKTCPHH,
JKeNe300aKTePUH, CEPOOAKTEPHUH, BOAOPOAHEIC OaKTCpUH. JHAUCHUE XEMOCHHTE3A.

AHaspoOneie opranusmbl. Buawsl Opoxenusa. [lpomykTel Oposk€HHS W HMX HCIOJIb30BAHHC
YeNnOBEKOM. AHA3POOHBIC MUKPOOPTAHU3MBI KaK 00BEKTHI OHOTCXHOIOTUH U BO30YIUTETH OOC3HEH.

A3polOHBIC opraHu3Mbl. JTtambl 3HepreTudeckoro oomena. Iloarorosurepusiii stan. ['mukonus —
OCCKUCIOPOIHOE PACIIETINICHHUE TITFOKO3BI.

Bronoruueckoe OKHCTEHHME, WIH KJICTOYHOE JbIXaHWE. POnb MUTOXOHApPWHA B Ipoleccax
ouonornueckoro okuciacHus. Lluknmueckue peakiuu. OxucnurensHoe (ochopuIupoBaHue. IHepeus
Membpannozco  epaouenma  npomonos. Cummes ATD: paboma npomounoii ATD-cunmaszor.
[Ipenmymecrtea aspoGHOro mytd oOMEHAa BEIECTB Hepel  aHad’poOHbIM.  DPPEKTHBHOCTD
SHEPreTHIECKOTO OOMEHA.

HdeMoHcTpanuu

Ioptpetsr: [Ix. Ilpuctmn, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A. Jurensrapar, I1
Mutuesn, I'. A. 3aBapaun.

Tabmuier u cxemsr. «DoTocuuTesy, «IHepreTryeckuil oomMen», «buocunres Genka», «CrpoecHue
(depMeHTay, «XECMOCHHTESY.

OOGopynoBaHue: CBETOBOM MHKPOCKON, OOOPYIOBAaHHME Ui TNPUIOTOBICHHS NOCTOSHHBIX U
BPEMEHHBIX MHUKPONIPEIAPATOB.

JlaGopaTopHass pabora «M3yucHne kaTamuUTHUEeCKOW AaKTHBHOCTH (EPMECHTOB (Ha mpUMEpe
aAMUTa3bl WK KATaNa3bl)».

JlaGopaTopHasi paGora «M3yucHue (epMCHTaTHBHOTO PACIICILICHHUS MEPOKCHIA BOIOPOJA B
PACTUTEITBHBIX H dKHBOTHBIX KICTKAX).

JlaGopaTopHas padora «CpaBHCHHE MPOLCCCOB (POTOCHHTE3A H XCMOCHHTE3AY.

JlaGopaTopHas padora «CpaBHCHHE MMPOLICCCOB OPOKCHUS U TBIXAHHUS .

Tema 7. HacneacTeeHHast HH(pOpMALIHS H PeaTH3AUS €€ B KJIETKe

Peakmun matpudnoro cunresa. [IpuHIMN KOMINIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO CHHTE3A.
Peanuzarnus nacieacTeHHol wuHpopmanmu. ['CHETHYECKHE KO, €r0 CBOWCTBA. |PAHCKPHIIUS —
marpuunbeiii cuaTe3 PHK. IlpuHummmer TpaHCKpHIINHM: KOMIDIEMEHTaPHOCTh, AHTHIIAPAIICIBHOCTD,
acumMeTpuaHocTh. Cospesanue mampuunwvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyiowue PHK.

Tpancnanus u e€ stamsl. Yuactue TpancnoptHeix PHK B Onocunrese Oenka. Y cnosus OnocuHTesa
oenka. Koauposanue aMHHOKUCIOT. Posib pubocom B OMoCHHTE3E OEITKa.

Coepemenuvie npedcmagnenus o cmpoenuu eenoe. OpraHu3aniis reHoMa y MPOKAPUOT U SYKAPHOT.
Perynsius aktuBHOCTH TeHOB v npokapuoT. ['unotesa onepona (®. Kaxoo, K. Mano). Moxrexyraprvie
MEXAHU3MbBL IKCHpeccUull 2eHog y aykapuom. Pons xpomamuna 6 pecynayuu pabomsi 2enog. Perymsims
0OMCHHBIX MpoLEeccoB B kineTke. KieTounsiil romeocras.

Bupycel — HekaeTounsle GOPMBI JKU3HH U 0OIHMraTHeIC TTapa3uTbl. CTPOCHHUE MPOCTHIX U CIIOMKHBIX
BUPYCOB, PETPOBUPYCOB, Oaxtepuodaros. Kuswenwnwiti yuxn JIHK-cooepycawux eupycos, PHK-
codeporcauyux eupycoe, baxmepuogpazos. Obpamnas mpaHCKpunyus, peeepmasd, UuHmeepasd.

Bupychbie 3aboneBanus uenoseka, xkuBoTHbIX, pacternd. CITUI, COVID-19, coumaneHeie u
MEIHULMHCKHUE TPOOJICMBI.

buounpopmamura: unmeepayus u amaiusz OGoavwux maccueoe («bigdatar) cmpyrkmypHvix
ouonoeuveckux Oaunnvix. Hamomexwonoeuu e ouonocuu u meouyuwe. Ilpoecpammupyemvie @ynxyuu
benxos. Cnocodvl 00CMAGKU NEKAPCME.

JeMoHcTpanuu

IMoptperer: H. K. Komeuos, . Y. UBaHOBCKHIA.

Tabmuisr u cxemsl: «buocunates 6enkay, «['eHeTuaeckuii koa», «Bupyce», «baktepuodarny.

IpakTuyeckas padora «Co3qaHne MOJCTH BUPYCAy.

Tema 8. JKusHeHHBIH UMK KJIETKH



Krnerounnii uukn, ero mepuonasl u peryisinus. Marepdaza u muro3. OCOGEHHOCTH MPOLIECCOB,
npotekarouux B uatepdase. [logroroska kiaerku k aeneuuto. IIpecunreTrueckuii (MOCTMHUTOTHYCCKHUIA),
CHHTCTHYCCKUHA U MOCTCHHTCTHUYCCKHH (IIPEMHUTOTHUECCKHUI) TIEPHOABI HHTECP(hA3HL.

Martpuunsiit cuares JHK — permmuxarms. puanymer permukarum JIHK: xomrutemenTapHOCTS,
MOJIVKOHCCPBATUBHBIN CHHTE3, aHTHmapamicabHocTh. Mexanmm  permukanuun  JJHK.  Xpomocomer.
Crpocuue xpomocoMm. Temomepsl U TeaoMepaza. XPOMOCOMHBIH HA0Op KICTKM — KAPHOTHIL
JUmion THeIH U raruIONIHbIH HAGOPHI XpoMocoM. [ omonoruyasbie XpoMocoMbl. [1010BbIE XPOMOCOMBI.

Henenne xiaetku — muro3. CTaauy MHUTO3a W NPOUCXOJAIINE B HHUX NMPOLECCH. THITBI MUTO3a.
Kaprnokures n mutokune3. brosornieckoe 3HaUEHHE MUTO3A.

Perymsamms MmutotHueckoro nukia knetkd. [Iporpamymupyemas knetouHas rudenns — arnonTos.

Knerounoe sapo, xpomocombl, (VHKOHOHAIbHAS TEHOMUKA. Mexanuzmuvl npoaughepayui,
oughgheperyupoeru, cmapenus u cubenu kiemok. «l{ugpoeaa knemxay — duoungopmamuueckue Mooeu
QDYHKYUOHUPOBAHUS KIEHIKIL.

JdeMoHcTpanuu

Tabmuret u cxembl:  «OKH3HCHHBIM 1UKI KICTKH», «Muto3y, «CTpOCHHE XPOMOCOMY,
«Permmukarmns JJHK.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, MHKpoTpenapatsl: «MHUTO3 B KIETKaX KOPEIIKA JTyKay.

JlaGopaTopHas padora «M3yueHre XpOMOCOM Ha FTOTOBBIX MUKPOTIPEIIApaTax».

JlaGopaTopHas padora «HabmoacHre MUTO3a B KICTKAX KOHYHMKA KOPCIIKA JyKa (HA TOTOBBIX
MHKPOIPEenaparax)».

Tema 9. Ctpoenne u pyHKLHH OPraHU3MOB

Bronoruueckoe pazHooOpasue opraHnzMoB. OJHOKICTOUHBIC, KOJOHHATBHBIC, MHOTOKJICTOYHBIC
OpraHu3MBbI.

OCODECHHOCTH CTPOCHHS W JKU3HEACATEIPHOCTH OXHOKICTOYHBIX OpraHuamMoB. baktepuw, apxeu,
OJHOKIICTOUHEIC IPUOBI, OMHOKJIETOYHBIC BOJOPOCIH, APYrUe NPOTHCTH. KoToHHAaIbHBIC OPTaHH3MBI.

B3anmocBa3p 4acTeHl MHOTOKICTOYHOTO OpraHu3Ma. TKaHH, OpraHbl H CHCTEMBEI OPTaHOB.
Opranunsm kax eguHoe uenoe. ['omeocras.

Tkanu pacteHuil. TUIBI pacTUTENBHBIX TKaHEW: oOpasoBarenpHas, MOKPOBHAS, MPOBOASINAS,
OCHOBHas, MexaHuueckas. OcoOEeHHOCTH CTpOoeHHS, (VHKUUH W PacloNioKCHUSA TKAaHCH B opraHax
pacTeHuit.

TkaHu KUBOTHBIX W 4YEJIOBEKA. [HWITBI JKUBOTHBIX TKAHCH: SMHTCTHATBHAS, COCIUHHTCIBHAS,
MeIleyHast, HepBHasa. OcobeHHOCTH cTpocHMs, (PYHKUUH U PACIOIOKCHUS TKAaHSH B OpraHax >KHBOTHBIX
U YCITOBCKA.

Opranel. BererarnBHBIC W TGHEpaTHBHBIC OpraHbl pacTeHui. OpraHbl M CHCTEMBI OPraHOB
JKUBOTHBIX H Uel0BeKa. DYHKIMU OPraHoB U CHCTEM OPTaHOB.

Onopa Tena opranuamoB. Kapkac pactenuii. CkeneTel OJHOKICTOYHBIX W MHOTOKJIETOYHBIX
»kuBOTHBIX. HapykHelii 1 BHyTpeHHUH ckeneT. CTPOSHHE U THIIBI COCTUHCHUS KOCTCH.

HBwkeHne OpraHn3MoB. [[BIKEHHE OJHOKJICTOYHBIX OPraHU3MOB. aMEOOMIHOE, >KIYTHKOBOC,
pecHuuHOE. JBIDKEHHE MHOTOKICTOUHBIX PACTCHHH: TPOMH3MBI H HACTHHU. J|BIJKCHUC MHOTOKJICTOYHBIX
JKUBOTHBIX H UeJIOBEKA: MbIeyHas cructema. Pednexc. CkeaeTHBIE MBIIIIE H UX paboTa.

[Nutanue opranmamos. IlormomeHue BOABIL, VITICKHCIOrO rada W MHHCPAIBHBIX BEINCCTB
pacteHusaMu. [luranue xuBOTHBIX. BHyTpHmONOCTHOE W BHYTpHKIETOUHOE muineBapeHue. [lutanne
MO3BOHOYHBIX KMBOTHBIX. (OTAensl mHINEBapUTEIbHOrO Tpakta. llUIeBapUTCIBHBIC — KETIC3HI.
IInmeBapuTensHas cucTeMa 4eIoBeKa.

Heixanue opranusmoB. Meixanue pacrenuii. Jlpixanue skuBotTHbiX. Juddysus razos uepes
noBepxHOCTh KneTku. Kosknoe aeixanue. [prxareapHas nmoBepxHOCTh. YKabepHOS M IETOYHOC JBIXAHHUE.
JpIxaHHe MO3BOHOYHBIX >KHBOTHBIX M HYENOBCKA. OJBOIIOLMOHHOC VCIOXKHCHHE CTPOCHUS JIETKHUX
MO3BOHOYHBIX KUBOTHBIX. JIpIXaTenpHas cHCTEMa 4elaoBeka. MeXaHu3M BEHTWLILHH JIETKUX Y NTHL U
MIICKONUTAOIUX. Perymsauus apixanus. JprxatenbHee 0OBEMBIL.



TpaHCIIOpPT BEIIECTB y OPraHU3MOB. [paHCIIOPTHBIE CHCTEMBI pacTeHHH. TpaHCIOPT BEIECTB V
»kuBOTHBIX. KpoBeHOocHas cuctema u € opranel. KpoBeHOCHas cucTeMa MO3BOHOYHBIX JKMBOTHBIX U
yenoseka. Cepane, KpPOBEHOCHBIE COCYABI M KpoBb. Kpyru KpoBooOpaineHHS. JBONIOLUOHHBIC
VCIIO’KHCHUSI CTPOCHHS KPOBCHOCHOW CHCTEMBI IO3BOHOYHBIX JKMBOTHBIX. Paborta cepama u eé
PETYIALMA.

Beigenenue y opranusmos. Breiaenenne v pacrenuil. Beigenenue v sknBoTHBEIX. COKPATHTETBHEIC
Bakyonu. Oprasel BeiAeneHus. QUIbTpanus, cekpeuus 1 0OpaTHOE BCACHIBAHUC KAK MEXaHH3MBI PaboThI
opraHoB BeiAcneHus. CBsI3b MONOCTH TEJA ¢ KPOBCHOCHOH M BBIJCIUTCIBHON cucTeMaMHu. BreiaeneHue y
MO3BOHOYHBIX KMBOTHBIX U ueioBeka. [louku. CrpoeHue u pyukumonuposanue Hedpona. O6pazosaHue
MOYH Y YEJIOBEKa.

3ammra y OpraHm3MOB. 3alUTa y OXHOKICTOYHBIX OpraHu3mMoB. Cropbl OakTepud M IHCTHI
MPOCTEHINNX. 3alquTa Y MHOTOKICTOUYHBIX pacteHui. Kytukyna. CpeactBa macCHBHOH M XUMHYCCKOH
3amuTel. DUTOHIM L.

3ammra y MHOTOKJICTOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOAHBIC. 3AIMUTA OPraHU3Ma OT
Oonesneri. Umvynnas cucrema uenoseka. KieTouHblil M rymopaibHBI MMMYHUTET. BpoxnéHHbIA U
MPUOOPETEHHBINH  creLUpUUSCKHE HUMMYHHTET. Teopust KmnoHaIbHO-ceaekTuBHOrO nmmynurtera (IL
Jpmux, ®. M. bepuer, C. Tonerasa). BocnanutenbHrele OTBETH OpraHu3mMoB. Pomb BpOXAEHHOTO
HMMYHHTETA B PA3BUTHH CUCTCMHBIX 3a00ICBAHHH.

PazgpaskumocTp M peryianms y OpraHu3MoB. Pa3apakuMOCTh Yy OJHOKIETOYHBIX OPTaHU3MOB.
Takcucsl. PazapaxuMocTs u perymanus y pacteHuil. PocToBrIe BemecTBa U MX 3HAUCHHUE.

HepBras cuctema u peduekropHas peryminus v KHBOTHBIX. HepBHas cuctema W €€ OTAECTBL
JBOMIOLIMOHHOE VCIIOKHCHUE CTPOCHHS HEPBHOM CHCTEMBI V JKUBOTHBIX. OTZENBI TOJOBHOIO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Pediicke u pednektopras ayra. be3ycnoBHsie U YCIOBHBIC PSPIICKCHI.

I'ymopanbHas peryisauys U 3HIOKPUHHAS CUCTEMA YKUBOTHBIX U 4eI0BeKa. JKeae3bl 3HIOKPHHHOH
CHCTCMBI W WX TOPMOHHL /[lcHicTBHC TOPMOHOB. B3amMOCBSA3p HCPBHONH W JSHAOKPUHHOH CHUCTCM.
lN'umoranamo-runodusapHas cucrema.

HdeMoHcTpanuu

IToptper: U. I1. IlaBnos.

Tadmuuer u  cxembl:  «OOHOKIETOUHBIE BOAOPOCHN», «MHOTOKICTOUHBIE BOXOPOCITHY,
«baxrepum», «[Ipocreiimme», «OpraHbl LBETKOBBIX pacTeHUN», «CHCTEMBI OpPraHOB IMO3BOHOYHBIX
JKUBOTHBIX», «BHYTpeHHee CTpocHHE HacekoMmbx», «Tkann pactenui», «KopHeBble CHCTEMBDY,
«Crpoenue crelOmsn», «CTpOCHHE NHCTOBOM IMIACTUHKNY, «TKaHH KUBOTHBIX», «CKEICT UCIOBEKAY,
«IInmesapurensHas cucrema», «KpoeenocHas cucrema», «JlprxarensHas cucremay, «Hepsras
cucremay, «Koxkarn, «Meimeunas cucreMa», «BuiaenaurtenbHas cuctema», «JHIOKPHHHAS CHCTCMAy,
«Ctpoenne  Mpimnply, «UmmynureTy, «Kumeunononoctaeie», «(CxeMa NHTaHHUS PaCTCHHID,
«KpoBeHOCHEIE CHCTEMBI TMO3BOHOYHBIX KHBOTHBIX», «CTpoecHHE ruapel», «CTPOCHHE IUIAHAPUHY,
«BHyTpeHHEE CTpOcHHE AOXKACBOro 4epBs», «HepBHag cucrtema peid», «HepBHag cuctema IAryIukmy,
«HepsHas cumcrema mnpecMmbikarommuxcs», «Hepsmag cmcrema nrmmy», «HepeHas —cucrema
miekonuTaromux», «HepeHas cuctema yenosekar, «Pedmeke.

OOopynoBaHue: CBETOBOH MHKPOCKOI, MHKPONPENAPATHl  OJHOKICTOYHBIX  OPTaHU3MOB,
MHKpONpeniaparbl TKAaHEH, PAaKOBHUHBI MOJUTIOCKOB, KOJUICKIHH HACCKOMBIX, HITIOKOXKHX, JKHBBIC
SK3EMIUTAPHl KOMHATHBIX PACTCHUH, repbapuu pacTeHUH Pa3HBIX OTACTOB, BIAXKHBIC MPEMIAPATHI
JKUBOTHBIX, CKCICTHI MO3BOHOYHBIX, KOJICKUHH OCCMO3BOHOYHBIX JKUBOTHBIX, CKEIET YCIOBEKA,
0o0OpYIOBaHHE I JCMOHCTPALMH IOYBCHHOTO W BO3AYIDHOTO THTAHHUS PACTCHHH, PACIICTUICHUS
KpaxMmaia W OCJKOB Moj ACHCTBHEM (PEpMEHTOB, OOOpYAOBAaHHMEC AN JCMOHCTPALUH OIBITOB IO
HU3MECPCHHUIO JKHU3HCHHOW EMKOCTH JIETKUX, MEXAHM3Ma JBIXATCIBHBIX JBH)KCHHH, MOACIH T'ONOBHOTO
MO3ra Pa3nuIHBIX )KHBOTHBIX.

JlaGopaTopHas paGora «V3yueHue TKAaHSH PacTCHUY .

JlaGopaTopHas paGora «M3yueHHE TKAHCH KUBOTHBIX) .

JlaGopaTopHas padora «/3yueHNE OPraHOB LIBETKOBOTO PACTCHUS .



Tema 10. PazmHokeHHe H pa3BHTHE OPraHHU3MOB

DopMBI  PA3MHOKCHHSI OPraHU3MOB. 0O€Cmonoe (BKIKOYAs BEICTATUBHOC) W TOJA0BOC. Buasl
0eCIoNoro Pa3MHOKCHUS. MOUYKOBAHUE, CIIOPY LM, (hparMEeHTALNS, KIOHHPOBAHHE .

[Tonosoe pasmuoxkenue. Ilonoseie kmeTkn, wmu rametsl. Meto3. Craamu Mmeirosza. [loeeaeHue
xpomocoM B Merose. Kpoccurrosep. brnomoruaecknii cMbICT MEH03a M TOIOBOTO nIponiecca. Meiios u ero
MECTO B )KH3HCHHOM IIMKJIC OPTaHHU3MOB.

[Ipenzaponeimesoe passutre. ['ametorenes y »kuBoTHbIX. [lonoBrie skene3bl. OOpaszoBaHue u
pasButHe NoNoBHIX Ki1eTok. CriepMaTtoreHes U ooreHe3. CTpoeHHE MOJTOBBIX KIETOK.

OnnogoTeopeHre H SMOPHOHANBHOE Pa3BUTHC KUBOTHHIX. CIIocoOB! OMIOAOTBOPCHUS: HAPYIKHOE,
BHyTpeHHee. [ lapreHorenes.

NnauBuayanpHOE pasBUTHE OPraHU3MOB (OHTOTEHE3). OMOpPHONOTrHMsA — Hayka O Pa3BHTHH
opranusMoB. Mopgozcenes — 00Ha u3 enaguvix npodaem ambpuonozuu. Konyenyus mopocenos u modenu
mopgpocenesa. Ctanuu SMOPHOTCHE3a JKUBOTHBIX (Ha mpuMepe ryinku). Jpoonenue. Tumel apoOneHuUs.
Jlemepmunuposannoe u nedepmunuposannoe Opooaenue. brnacmyna, muner Oaacmyn. OcobeHHOCTH
JPOONCHUST MIICKOITUTAOINNX. 3aPOABIIICBBIC JIUCTKH (racTpyJsiius). 3aKkiagKka OPraHoB U TKAHCH U3
3apOABIICBEIX JTHCTKOB. B3anMHOE BiIMSHHEC YacTCH Pa3BHBAIOIIETOCH 3apoiblma (3SMOpPHOHATBHAS
HHAYKIMS). 3aKnajKa IUIaHA CTPOCHHS JKHBOTHOTO KAaK PE3yNbTaT HEPAPXHUCCKUX B3aUMOACHCTBHU
reHoB. BimsHue Ha SMOPHOHAIBHOE PAa3BUTHE PA3THYHBIX (DPAKTOPOB OKPYIKAIOLICH CPEIBI.

Poct u paseutue xuBoTHBIX. [locTomMOpronameHbiil mepuon. Ilpsmoe u Hempsmoe pa3BHTHE.
Paseutie ¢ Metamopo3oM y OSCIIO3BOHOYHEIX M MO3BOHOYHBIX JKUBOTHHIX. bHomornueckoe 3HaucHMe
MPSMOTO M HEMPSMOTO Pa3BUTHS, UX PACIPOCTPAHCHHE B mpupoze. Tumel pocta KUBOTHEIX. DakTopsl
PEryISLMHA POCTa KUBOTHBIX M 4enoBeka. CTaauu HOCTSMOPHOHATBHOTO PA3BHTHS V JKUBOTHBIX U
yenoseka. [leproarr ontorenesa yenoseka. CTapeHUE U CMEPTh Kak OHOIOTHUECKHUE TIPOLIECCHI.

PasmHoxeHne u passutue pactenmi. ['amerodur u crmopodur. Meiioz B KH3HCHHOM ITHKIIC
pactenuii. ObpazoBaHue cmop B mpouecce Metioza. ['amerorenes vy pactenuid. OmmoaoTBOpeHHE U
Pa3BUTHC PACTUTEIBHBIX OPraHU3MOB. [IBOMHOE OMIOZOTBOPECHUE Y LIBETKOBEIX pacTeHuil. OOpa3oBaHre
U Pa3BUTHE CCMCHU.

MexaHu3MBl PEryJsILAA OHTOTCHE3a V PACTCHUH U JKUBOTHBIX.

JdeMoHcTpanuu

[optpetsr: C. I'. Hapamun, X. Llnemas.

TaOmuuer u  cxemul: «BeretarnmBHoe pasMHOXKEHHEY, «THIBI OECHONOro Pa3sMHOMKCHHSD),
«Pa3sMHOXKCHHC XJTaMHAOMOHAABI», «Pa3sMHOXKCHUC O3BrACHBD, «PadmMHOXkeHHE THIPBD, «Mehosy,
«Xpomocomer», «l'ametorenes», «CrpocHHe SHLEKICTKH W crepMaTozonga», «OCHOBHBIC CTaIuu
onroreueza», «lIpsamoe m Hempsimoe paseutHe», «PasBurHe Maiickoro xyvka», «Passutue capaH4my,
«Pazputne marymkm», «J[BoliHOE OMIOAOTBOPEHHE V LBETKOBBIX pacTeHHi», «CTpoeHHE CeMSH
OJHOJOJBHBIX M JBYIOJIBHBIX PACTCHHUNY, «KU3HCHHBIH LUK MOPCKOW KammycTh», «KU3HEHHBIH LUK
Mxa», « KU3HCHHBIA LUK TaOPOTHHKAY, «KH3HEHHBIH LUK COCHBD».

OOGopynoBaHuEe: CBETOBOM MHKPOCKOI, MUKPOIPETIAPATHI SHIEKICTOK H CIICPMATO30HI0B, MOJETb
«IuKa pasBUTHS TATYIOKID.

JlaGopaTopHas padota «3yucHre CTPOCHHS NONOBBIX KICTOK HA TOTOBEIX MUKPOIIPETIAPATAX).

IpakTuyeckas paGora «BbISIBICHHE NPU3HAKOB CXOACTBA 3apPOJBIICH IMO3BOHOYHBIX
JKUBOTHBIX).

JlaGopaTopHas padora «CTpOCHHUE OPraHOB PA3MHOKCHHUS BBICIIHX PACTCHUID).

Tema 11. I'eHeTHka — HayKa 0 HACJIEACTBEHHOCTH H H3MEHYHBOCTH OPraHH3MOB

Uctopus cTtaHoBiCHUS U pa3BUTHA reHETUKU Kak Hayku. PaGoter I'. Mengens, I'. ne ®pusa, T.
Moprana. Ponp orteuecTBeHHBIX yuéHbIX B passutuu reHetuku. PaGoter H. K. Komsmosa, H. WL
Bagunosa, A. H. benozepckoro, I'. 1. Kapneuenxo, 10. A. dunumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIC TCHETUUCCKHE MOHATHS W CHMBOJBL. | OMOIOTHYHBEIC XPOMOCOMBI, QJIICIBHBIC T'CHBL,
aNbTePHATUBHEIC MPU3HAKU, JOMUHAHTHBEINA U PELICCCUBHBIN MPU3HAK, TOMO3UIOTa, TCTCPO3UTOTA, YUCTAL



auHus, rUOpuAbl, reHOTHN, ¢QeHoTturr. (CHOBHBIC METOABI TCHCTHUKW. THUOPUIOJOTHUCCKUL,
LUTOJIOTHUECKUH, MOTEKYISIPHO-TCHETHUECKUH.

JdeMoHcTpanuu

[Moptpetsr: I Menzens, I ne ®pus, T. Mopran, H. K. Komeuos, H. M. Basunos, A. H.
Benosepckuit, I'. /1. Kapricuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecosckuii.

TaOmuuer 1 cxeMbl: «MeToAbI TeHETHKI», «CXEMBI CKPCIIHBAHHY .

JlaGopaTopHas padora «[po3oduia kaxk 00BCKT rCHETHUCCKUX UCCIICAOBAHUID .

Tema 12. 3aKoHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuanue. llepseiii 3axon MeHzmeas — 3aKOH €AUHOOOpasus TUOPHIOB
nepeoro nokoncHus. llpasuno momunupoBanus. Bropoli 3akoH MeHzaens — 3aKOH pPacIICIICHUSA
MPU3HAKOB. L{UTOMOrHuecKHe OCHOBBI MOHOTHOPHIHOTO CKPEIIMBAHHA. | HIIOTE3a YHCTOTH TaMerT.

AHnammzupyiomee ckpempBanue. [IpoMexyTounslii xapaktep HaciaenosaHus. PacimerieHue
MPU3HAKOB MIPH HETTOJTHOM JOMHHHPOBAHUH.

Hurubpuanoe ckpemuBanue. Tpetuit 3akoH MEHACIS — 3aKOH HE3aBHCHMOTO HAC/ICAOBAHUS
MpU3HAKOB. L{UTOMOrnuecKie OCHOBBI JUTHOPHIHOTO CKPCIIUBAHHS.

CueruieHHoe HacneoBanue npusHakoB. Pabotel T. Moprana. CuermieHHOS HACICIOBAHNUE T'CHOB,
HApPYLICHHUE CLCIUICHUS MEXKIY TeHaAMH. XPOMOCOMHAS TCOPUS HACICACTBCHHOCTH.

l'enetnka moma. XpOMOCOMHBI MEXaHHM3M OINPEACIHCHHS MONa. AYTOCOMBI M IOJOBEIC
XpoMOcOMBI. ['oMoraMeTHEIH M reTeporaMeTHbiil mon. [eHeTHUeckas CTPYKTypa MOJOBEIX XPOMOCOM.
Hacrnenosanue npu3HaKkoB, CLECIUICHHBIX C [TOJIOM.

I'cHotnm xak weaocTtHas cuctema. llacHoTpomms — MHOXKCCTBCHHOC JACHCTBHEC TCHA.
MHoKeCTBCHHBIN aienu3M. BzaumoacicTBiue HEAUICAbHBIX TCHOB. KOMIUIEMCHTAPHOCTh. JIHCTA3.
TMoamvepus.

I'eHeTHYCCKHIT KOHTPOID PAa3BUTHS PACTCHUMH, JKUBOTHBIX M UEJIOBCKA, & TAKKE (PHI3HONTOTHICCKUX
MPOLICCCOB, TMOBCACHHMSA W KOTHHTHBHBIX (VHKUUE. [eHeTHYecKHEe MEXaHHU3MBl CUMOHOICHE3a,
MEXaHH3MbI B3aUMOJCHCTBHS «XO3JUH — MAPa3UT» U «XO3MHH — MUKpoOHOM». ['eHeTHUeCcKHe acneKThl
KOHTPOJIS U U3MCHCHHS HACTICICTBCHHOW HH(OPMAIMH B MOKOJICHMAX KJICTOK H OPTaHHU3MOB.

JdeMoHcTpanuu

IMoptpersr: I'. Menznens, T. Mopran.

Tadmuer u cxemel: «llepebiii 1 BTOpOH 3akoHBl MeHzmens», «Tperuii 3akoH Mengems,
«AHammzupyiomee ckpemusanne», «Hemomnoe agomunmpoBanue», «CLCIUIICHHOE HAClCIOBAHUE
NMpU3HaKkoB y Aposodunel», «l'eHeruka mona», «Kapuotun uwenosekay, «Kapuwotum apozoduisiy,
«Kapuorun nruteny, « MHOKCCTBCHHBH a/UICTH3MY, «B3anMOACHCTBIEC TCHOBY.

OGopynoBanue: MOJCTs O ACMOHCTPALMHM 3aKOHOB CIHHOOOpAsHs THOPUAOB IEPBOTO
MOKOJCHUS M PACIICIUICHHS TMPU3HAKOB, MOJENb AN JCMOHCTPALlMM 3aKOHA HE3aBHCHMOTrO
HACNICAOBAHUS NPH3HAKOB, MOJCTb AN JCMOHCTPALMH CLEIUVICHHOTO HACICIOBAHUS MPH3HAKOB,
CBETOBOM MHKPOCKOI, MUKponpenapar: «Apozodunar.

HpakTuyeckas padora «M3yucHue pe3ynbTaTOB MOHOTHOPHUAHOTO CKPCLIUBAHUS V APO30QUIBDY.

HpakTuyeckas padora «M3yucHue pe3ynbTaTOB JUrHOPUIHOTO CKPEIIUBAHUS Y APO30(UIBD».

Tema 13. 3aKoHOMepPHOCTH H3MEHYHBOCTH

BaanmopeiictBue reHoruna u cpeasl nmpu GopmupoBaHun (peHoTHna. M3MeHIMBOCTE MPH3HAKOB.
KavyecTBeHHBIE ¥ KOJTMYECCTBCHHBIC TPU3HAKH. BHIBl H3MEHUYMBOCTH: HCHACICACTBCHHAI W
HACIICACTBCHHASL.

MoaupukanmonHas u3MeHYHBOCTh. Pomb  cpeapl B (OPMHPOBAHHHM — MOIUDHKALIMOHHOH
m3MeHunBocTH. Hopma peakumu mnpusHaka. BapuauwoHHel psg u BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOAUPHUKALIMOHHON H3MEHUNBOCTH.

l'enotunuueckas  w3MeHunMBOCTh.  CBOHCTBA ~ TCHOTHUIHMYECKOH — M3MCHYMBOCTH.  Buawl
TCHOTHITHYECKON M3MCHYHBOCTH. KOMOUHATHBHAS, MYTALIMOHHAS .



KomOunaruBHas w3MeHUnBOCTE. MeHO3 W TOJIOBOH TNPOLECC — OCHOBA KOMOHWHATHBHOM
U3MEHYUBOCTH. POnb KOMOWHATHBHOW H3MCHYHBOCTH B CO3JAHHH TCHETHYECKOrO PasHOOOpasus B
Ipeienax OgHOrO BUAA.

MyTtanuoHHas U3MECHYMBOCTh. BUabl MyTalmii: TeHHBIC, XPOMOCOMHBIC, TCHOMHbBIC. CIIOHTAHHBIC
¥ WHIYLHUPOBAHHBIC MyTalwu. SlAepHble U UuTOmIasMaTHdeckue MyTarmu. COMATHUCCKUE U TIOJIOBBIC
mytauud. |lpuduHBl  BO3HUKHOBCHHMS MyTalmi. MyTarcHbl ¥ WX BIHSHAC HA OPTaHHU3MBI.
3aKOHOMEPHOCTH MYTAITHOHHOTO MpOLEcca. 3aKOH TOMOJIOTHYECKHX PSAIOB B  HACICACTBCHHOM
mmenunsocty (H.W. Basunos). BHesaepHas H3MEHYHBOCTh U HAC/ICACTBCHHOCTb .

Onucenemurxa U INUSCHOMUKA, POIb  3NULEHEMUYECKUX (PAKMOPO8 8 HACIeO08aHUU U
USMEHYUBOCTIL (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOE.

JdeMoHcTpanuu

IMoptpersr: I'. ne ®pus, B. Moranncen, H. M. Basuios.

Tabmuer  u  cxembl.  «Bugsl  m3menunBocTy, «MoaudUKalOHHAS — U3MCHYHUBOCTBY,
«KoMOuHathBHAsT H3MCHUHBOCTB», «Metio3y, «OmmoxoTBopeHue», «l cHeTHUeCKUE 3a00CBAHUS
YCIOBEKAY», « BUABI My TaIHiiy.

OO0opynoBaHue: JKUBBIC U TepOAPHBIC SK3EMIUTSPBI KOMHATHBIX PACTCHUH, pucyHKH ((doTorpadun)
SKUBOTHBIX € PA3JUYHBIMHU BUAAMH U3MCHIHBOCTH.

JlaGopaTopHas pabora «McciaenoBaHue 3aKOHOMEPHOCTEH MOAM(PUKAIMOHHONH M3MCHUHMBOCTH.
IMocTpocHne BapuaTMOHHOTO PAAA U BAPUALTMOHHOW KPUBOW.

IpakTuyeckas padora «MyTtauun y Apo30¢ sl (Ha TOTOBEIX MUKPOIPENApaTax)y.

Tema 14. I'eneTnka yenoBeka

Kapuorun uenoseka. MexxayHapogHas mporpaMMa HCCIEIOBaHMA TeéHOMa ueinoBeka. MeToasl
M3YYCHUS TCHCTHKH YCIOBCKA. T'CHCANTOTMUCCKUH, OMU3HCIOBBIN, IIUTOICHCTUUYCCKUM, MOMY/ISIIHOHHO-
CTAaTUCTHICCKHM, MOJCKYIpHO-reHeTHUeCKUi. COBPEMEHHOE ONPEACICHUE MCHOTHIA., MOTHOTCHOMHOE
CCKBCHHUPOBAHHUC, TCHOTHOHPOBAHUEC, B ToM umciac ¢ nomompio [I[P-amammsa. HacmeacteeHHBIC
3aboseBaHus 4enoBeka. ['€HHbBIE W XPOMOCOMHBIC OONE3HH 4EI0BeKa. bonesHH ¢ HacIeACTBEHHOH
MPEAPACTIONIOKCHHOCTRIO.  3HAUCHUEC MCIUIMHCKOH TCHCTUKM B MNPCJOTBPAICHUH U JICUCHHUH
TCHETHYECKUX 3a00NeBaHUN YEIOBEKa. MEIHKO-TCHETHIECKOES KOHCYIbTUPOBAHKE. CTBONOBHIC KICTKH.
[lonaTHE «TCHETUUECKOTO TPy3a». JDTHYCCKHE ACHCKTBI HCCICIOBAHUH B OOIACTH PEIAKTUPOBAHUS
TEHOMA M CTBOJIOBBIX KJICTOK.

I'enetnueckue GakTOPsl MOBBIIICHHOW YYBCTBUTCIBHOCTH UYCIOBEKA K (DU3UYCCKOMY U
XUMHYECKOMY 3arpsA3HEHUIO OKpy’Karomew cpeasl. I'eHeTndeckas MpeapacrooKEHHOCTh UENOBEKA K
MTATOJIOTHAM.

JeMoHcTpanuu

Tabmurer u  cxembl: «Kapuotun uenoBeka», «MeToabl H3YUCHHS TCHETHKH YCIOBCKAY,
«['eHeTHUECKHE 3a00ICBAHHUS YCTIOBEKA.

HpakTuyeckas padora «CocTaBICHNC U aHATH3 POJOCIOBHONY .

Tema 15. Cenexiusi opraHuzMoB

HoMmecTukamnus U cenekuusd. 3apoKACHUE CeleKIu U goMectukanun. Yuenue H. M. Basunosa o
LlenTpax mpoHCX0KACHUS U MHOTOOOpasus KyJIbTYpHBIX pacTcHHH. Pome cenekuny B cO31aHUM COPTOB
pacTeHuii u mopo kuBotTHeIX. CopT, MOPOJa, ITaMM. 3aKOH FOMOJIOTHYCCKUX PII0OB B HACICICTBCHHON
mmenurBocty H. Y. Basunosa, ero 3Ha4eHHE 47151 CEICKIIMOHHOMN paboThI.

MeTtoasr cenexkunoHHOH padboTsl. MICKyccTBEHHBIN 0TOOP: MACCOBBIH M WHAWUBUIYAIbHBIN. JTAIbI
koMOVHauWoHHOW cenekimn. Mceneitanue mnpomsBoxuTenceii mo mortoMcTBy. OTOOpP MO TCHOTHITY C
MOMOIIIBIO OLICHKH (PCHOTHUITA MOTOMCTBA U OTOOP MO IEHOTHITY ¢ MOMOINbI0 ananu3a JIHK.

HckyccTBeHHBIH MyTarcHe3 Kak METOA CEICKLIMOHHOW paboThl. PaaMaliMOHHBIN M XUMHUYCCKUN
MYyTarcHe3 KaK MCTOYHHK MyTallMi y KyJbTYpHBIX (OpM OpraHu3MoB. MCHop30BaHUEC TEHOMHOIO
peaakrupoBanus u METOA0B pekomOunanTHeiX JIHK 1aast moayueHuss uMCXOAHOTO Marepuaga A
CEJICKIIHH.



[Monyuyenne nonwronnoe. BayTpuBHaoBas ruGpuauzanus. bin3kopoacTBeHHOE CKpEIIHBAHUE,
win uHOpuguar. HepoacTteeHHoe ckpermyBanue, Wi ayTOpuauHr. [eTepo3nc W €ro NpUYMHEL
Ucmonb3oBanue reteposuca B cenekiuu. Otaanéunas rubpuamsanms. [lpeogonenue Oecrumomus
MEKBHAOBBIX THOPUIOB. JIOCTIKEHHS CENEKIINH PACTCHUN U XKUBOTHBIX. « 3e16Has pe6ontoyus ».

CoxpaHCHHE M H3YYCHHEC TCHETHUYCCKHX PECYPCOB KYJBTYPHBIX PACTCHUH W MX AUKUX poaUYCH
JUI CO3JaHHS HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIMCTBCHHBIX KYIbTVP. HM3yuenue, coxpanenue u
Ynpasienue 2eHemuUIeCKUMY Pecypeamy CelbCKOX03SUCMBEHHBIX U NPOMBICIOBIX JICUBOMHBIX 6 Yeasix
VAVHULCHUS CYIECMEYIOWUX U CO30AHUS HOBBIX NOPOO, JUHUL U KPOCCO8, 8 HIOM YUCHe ¢ NPUMEHEHUEM
COBPEMEHHBIX MeMOO08 HAYUHBIX UCCIeO08AHUT, NePedo8blX UOeTl U NePCHeKMUBHBIX MEXHON0UTL.

JdeMoHcTpanuu

IToptpersr: H. Y. Basunos, 1. B. Muuypun, I'. J. Kapneuenko, I1. II. Jlykesauenko, b. JL
Actaypos, H. Bopaoyr, 1. K. Benses.

Tabmuuer u cxemsl: «LIeHTpEI NPOUCXOKIACHNA H MHOTO0OPa3Hus KYJIbTYPHEIX PACTCHHID, «3aKOH
TOMOJIOTHYICCKHX PSIOB B HACICACTBCHHOW H3MEHUYHBOCTH», «Metonsl cenekuum», «QraanéHHas
ruOpuam3anms, «MyTtareHes».

JlaGopaTopHass pabora «M3yueHue COPTOB KYJIBTYPHBIX PACTCHHH W MOPOX JOMAIIHUX
JKUBOTHBIX.

JlaGopaTopHas padora «/3ydeHNEC METOA0B CCIICKIIUU PACTCHHITY.

IpakTuyeckas padora «lIpuBrBKa pacTcHHI.

Irckypeusi «OCHOBHBIC METOABI M JOCTIKCHHS CCJICKIMM PACTCHUM W JKUBOTHBIX (HA
CENICKIUOHHYIO CTAHLIMIO, INIEMEHHYIO (hepMy, COPTOUCTIBITATEIBHEIN VIACTOK, B TCIUTHYHOC XO3AHCTBO,
B MTabOPaTOPHIO arpOYHUBEPCUTETA HITH HAYIHOTO LICHTPA)».

Tema 16. BuoTexHOJIOrHSI H CHHTETHYECKAS OHOJIOTHS

OOBEKTBI, HCHONB3YEMbIC B OHOTCXHONOTHUH, — KICTOYHBIC U TKAaHCBBIE KYJIBTYPBL,
MHKPOOPTaHHU3MbI, UX XapaKTCPUCTHKA. 1paJuLHOHHAS OHOTCXHONOTHA: XJICOOMCUCHHE, MOIYYCHHE
KHCTOMOOYHBIX MPOIYKTOB, BHHOJCITHC. Muxkpobuonoruyeckuit CHHTE3. OOBeKTHI
MUKpodronoruueckux texnonorui. [Iponssoncteo Henka, aMHHOKHCIOT U BUTAMUHOB.

Co3maHue TEXHONOTMH M HHCTPYMCHTOB LICICHAIMPABICHHOIO H3MCHCHHS W KOHCTPYUPOBAHUS
TCHOMOB C LICTBEO TMOJYYCHHUS OPraHU3MOB H HUX KOMIIOHCHTOB, COJACPXKAIIMX HE BCTPCUAIOLINCCS B
npupoae ONOCHHTCTUICCKUC MY TH.

Krnerounas umxeHeprs. MeTonbl KyIbTyphl KJICTOK H TKAHCH PACTCHHH M KUBOTHBIX. KprnoOaHku.
Comatuueckas THOpUAN3ANUS U COMATHYCCKHH 3MOpuorenes. Mcnonp3oBaHue ramionioB B CENCKIHH
pactenuit. [lonyuenue MOHOKIOHANBHBIX aHmumen. Hcnonws306anue MOHOKIOHANLHBIX U NOAUKIOHATLHBIX
anmumen 6 meouyure. ICKyCCTBCHHOE OIIOAOTBOPEHHUE. PEKOHCTPYKLINSA SHLIEKICTOK W KIOHHPOBAHKC
JKUBOTHBIX. MeETOoA TpaHCIMAaHTALMH SACP KICTOK. Texwonocuu 0300poenenuss, KyIoMueUPOGAHUs U
MUKPOKAOHANBHOCO PASMHONCEHUS! CENbCKOXO3ATICINECHHBIX KYIbIYP.

XpoMocoMHas W TeHHas HHKeHepus. FICKyCCTBEHHBIH CHHTE3 T€HAa H KOHCTPYHPOBAHHE
pexomOunantaelx  JAHK.  Coszoanue mpanceennvix  opeanuzmog. JIOCTWKEHHS U HEPCICKTHBBI
XPOMOCOMHOU M TEHHOU HHYKCHEPHHU. JKOJOTHUCCKUC U 3THUCCKUE MPOOICMBl TCHHOW HHKCHEPHH.

Meauuunckue OuorexHosnoruu. lloctrenomuas 1mdposas weauimna. [ILP-guarnocruka.
MeTtabonoMHBIH aHANIN3, TCHOLUCHTPHUYCCKUHA aHATU3 MPOTCOMA YEIOBCKA AN OLCHKH COCTOSIHHS €TO
300poBbs. Mcmonb3oBaHue CTBOJOBRIX KJIeTOK. TapretHas tepammsa paka. 3D-OuommkeHepus ans
paspaboTku (YHIAMCHTATBHBIX OCHOB MCTHUIIMHCKUX TEXHOJIOTHH, CO3MAHMSI KOMIUICKCHBIX TKaHEH
COUYCTAHHUCM TCXHOJOTUH TPEXMEPHOro OHONMpUHTHHTa M ckadomauHra mIs pPeLICHUs 3a1ad
MEPCOHATTN3UPOBAHHON MEIULIMHEI.

Co3maHue BCKTOPHBIX BaKUWH C LETBI0 OOCCICYCHUS KOMOWHHPOBAHHOH 3allMTHI  OT
Bo3Oyautenedi OPBH, ycraHoBneHne MONCKYISPHBIX MeXaHH3MOB (yHkunoHuposanmst PHK-
COJEp KALIUX BUPYCOB, BRI3BIBAIOLINX 0CO00 OMACHBIC 3a00ICBaHUS YEIOBEKA 1 KUBOTHBIX.

JeMoHcTpanuu



TaGmurer u cxembl: «MCMOIp30BAHNE MHKPOOPTAHU3MOB B IMPOMBIIIJICHHOM IPOU3BOICTEEY,
«Knerounas nmkeHepus», «[ cHHAS HHXKCHEPUDY.

JlaGopaTopHas padora «M3yueHne 0OBEKTOB OHOTEXHOJOTHIY .

IHpakTuueckast padora «lloxyueHHE MOTOYHOKHUCIBIX MPOIYKTOBY.

Orckypeusi «BHOTEXHONOTHST — BAKHEHINAS MPOU3BOAUTCIBHAS CHJIA COBPEMCHHOCTH (Ha
OHOTEXHOIOTUICCKOS TTPOU3BOICTBO)Y.

11 KUIACC

Tema 1. 3apoxaeHue H pa3BUTHE SBOJIOIHOHHBIX MPEACTABJICHHI B 0H0JIOrHH

JeomoumonHas Teopus Y. JlapeuHa. Ilpeamochuiki BO3HHUKHOBEHHWS JapBuHH3MA. JKuzHb U
Hay4Has gearenpHocTh Y. Jlapsuna.

Hewxymue cumsl 3Bomound BugoB mo Y. JlapeuHy (BRICOKAas WHTCHCHBHOCTB Pa3MHOMKCHHS
OpPraHu3MOB, HACICACTBCHHAS HM3MCHYMBOCTb, OOppda 3a CVIIECTBOBAHHE, CCTCCTBCHHBIN U
HUCKYCCTBCHHBIH 0TOOD).

Odopmiacaue cunternyeckont teopuu a3sojronuu (CTJ). HelitpanpHas Teopust 3BOJOLUH.
CoBpeMeHHas 3BOMIOLMOHHAS OHONOTHA. 3JHAUCHHE DJBOTIOLMOHHOW Teopud B (OPMHPOBAHHH
CCTCCTBCHHO-HAYYHOM KapPTHHBI MHPA.

JdeMoHcTpanuu

[optpetsr: Apucrotens, K. Jlunnei, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kroese, Y. apsun, C.
C. Yersepukos, M. U. lImansraysen, [x. Xoagein, Jl. K. bemsies.

Tabmuuer n cxemsl: «Cucrema xusod npupoxsl (no K. Jluaeero)», «JlecTHHNA KHUBBIX CYLIECCTB
(mo Jlamapky)», «Mexanuzm GOpPMHPOBAHUS MIPUCTIOCOONCHHUH V pacTeHUH U *KHUBOTHBIX (10 JlamMapky)»,
«Kapra-cxema mapmpyrta nyremectsus Y. Hapeunay, «Haxoaxu Y. Hapsuna», «@opmer GopbOBl 3a
cymectBoBaHue», «llopoxer romybei», «MHorooOpaszue KyabTypHBIX (opMm kamyctel», «llopoasr
JOMAIIHUX KHUBOTHBIXY, «Cxema oOpazosanus HOBbIX BuAOB (o Y. Jlapsuny)», «CxemMa COOTHOIICHUS
JBIKYIOUX CHI SBOTIOLUN», «OCHOBHEIC MONOKEHHS CHHTCTHIECKON TCOPHUH IBOTIOLIAID.

Tema 2. MHKpO3BOIIOLHSA H €€ pe3yJbTaTbl

[Momymsust xak »iaeMeHTapHas cauHuna 3Bomonnd. CoBpPEMEHHBIC METOABl  OLICHKH
TCHCTHYECKOTO Pa3zHOOOpasus W CTPYKTypbl momyypinuid. M3veHeHwe reHO(OHIA TOMYJSLHMA KAk
3JIEMEHTAPHOC 3BOIOLIMOHHOC SIBICHUE. 3aKOH reHeTHdeckoro pasHosecus k. Xapau, B. BaitaGepra.

JneMeHTapHbie  (akTopel  (ABIKVINHE — CHJBI)  OBOTIOLMH.  MyTalMOHHBIH  mpouecc.
KomOunarusHas w3MeHunBocTh. [lpeiih reHOB — cayvaliHBlC HCHANPABICHHBIC H3MCHEHHS YacTOT
amnencii B monymauuax. dext ocHoBarens. O@gexm Oymuiiounoeo eopaviuika. Cuudicenue
2eHemu4ecKko20 pasHoobpaszus: npuyunel u credcmeus. Ilpoaenenue s¢pgpexma Opeiigha 2ernos 6 GonvuLUx
u maneix nonyiayusx. Murpamun. Mzonamus momymauuii:  reorpaduueckas (IpOCTPaHCTBEHHAN),
Ouooruueckas (PerpoayKTHBHA).

EcrectBeHHBINT 0T00Op — Hampasisromui daktop 3Bomonuu. PopMBI €CTECTBEHHOTO OTOOpA!
JBWKYIOUH, cTaOWIN3UPYIOIKH, paspeiBaromuii (au3pynruenbiii). [lonosoit o16op. Bo3HnkHOBEHHE U
SBOJIOLHS COLUATBEHOTO MOBEACHUS YKHBOTHBIX.

[IpucnocoOneHHOCT  OPraHM3MOB  Kak  pe3yiabTaT  MHKPO3BOMIOLMH.  BoO3HUKHOBCHHE
MPUCTIOCOOICHUH v opranu3MoB. Apomopdossr u mauoagantauuu. [lpuMepsl OpuUCTIOCOOICHHN Y
OpraHu3MOB! MOP(OTOTHICCKHE, (hU3HOTIOrHIECKHE, OHOXUMHYECKHE, MOBECHYCCKHC.
OTHOCHTEIPHOCTD MPUCHIOCOOICHHOCTH OPTaHH3MOB.

Bug, ero kpurepun u ctpykrypa. BunooGpasosanue kak pe3yiabTar MUKpodBoaronmu. M3omsamms —
KIo4eBoi  (Qakrtop BuaooOpaszoBanusa. llyTh u cmocoObl  BUIOOOpa3OBaHHUS ATONATPHUYCCKOE
(reorpaduueckoe),  CUMIATPUYECKOS  (DKOMOTHYECKOE),  «MTHOBCHHOCY»  (MOMHMILIOWTH3ALMS,
ruOpuauzanys). J[mureibHOCTh HBOTIOLIMOHHBIX TPOICCCOB.

Mexanu3ambl popMUPOBaHUI GHONOTHICCKOTO PA3HOOOPasHsL.



Posib 3BOMIOIIMOHHON OHOJIOTHH B Pa3palbOTKE HAYYHBIX METOMOB COXPAHCHHUS OHOpa3HOOOpasus.
MuKpO3BOTIOLHS U KOIBOJIOLMS MAPA3UTOB U UX X035¢B. MexaHu3Mbl (POPMHPOBAHHUS YCTOHYHUBOCTH K
AHTHOMOTHKAM U CIOCOOBI OOPBROBI ¢ HEH.

JdeMoHcTpanuu

[optpeTsr: C. C. Yersepukos, J. Matip.

Ta6muusr u cxemsl: «MyTaloOHHAsI H3MEHIUBOCTBY, «[lomymsiuponHas cTpykTypa Buga», «Cxema
NpOsIBICHUS 3akoHA Xapau—BaitaOepra», «/IBrKyIIHE CHITBI 3BOTIOLHNY, «IKOJOTHUCCKAS HU3O0JSILIAS
MONYJISLIHHA CeBaHCKOH openm», «['eorpaduaeckas H30IALMsT THCTBCHHULBI CHOUPCKON U JTHUCTBEHHHLIBI
gaypekoiy, «[lomysIHOHHBIC BOJHBI YHCICHHOCTH XHIOHUKOB W KepTB», «Cxema AcHCTBHS
€CTCCTBCHHOrO oT1OOpa», «®Dopmbl OoprOBl 3a cyiuecTBoBaHUC», «MHAYCTpHATBHBIH MEIAHU3MY,
«Kusbie uckomaembic», «[lOKpOBUTEIBCTBCHHAS OKpacka »KHBOTHBIX», «[Ipexympexparomas oxkpacka
KHBOTHBIX»,  «@Dwusnonornucckue  aganramum»,  «[IpHCIOCOONCHHOCTH  OpraHu3MoB Hu ¢€
OTHOCHTEJIBHOCTEY, «Kpurepun Buaa», «Buapi-asoitaukm», «CTpykrypa BuAa B mpupoae», «CrnocoOs
BUAOOOpazoBanms», «l eorpadrdeckoe BHmooOpa3oBaHHE TPEX BHAOB JAHABIICH, «DKOIOTHUCCKOE
BUI000pa30BaHUE BUAOB CHHHLY, «[lomumnonasr pacteruiiy, «KamycTHo-peaedHbIil rTHOpUI.

ObopyaoBanue: repOapuy PACTCHUM, KOJICKIMHM HACCKOMBIX, YydYeja MTHII W 3BEPEH ¢
NPUMEPAMH PA3IUYHBIX MPHUCIOCOOICHUM, YyUe/ia NTUI U 3BEPCH pasHbIX BUAOB, repOapuu pacTCHHI
OIU3KUX BUAOB, 00PA30BaBIINXCS PA3THIHBIMHU CIIOCOOAMHL.

JlaGopaTopHas paGora «BpisBIcHHE U3MECHIMBOCTH ¥ 0COOCH OHOTO BHAAY.

JlaGopaTopuass  padora  «lIpucmocoOnacHUsT ~ OpPraHu3MOB W UX  OTHOCHTCIIbHAS
LIEICCOO0PA3HOCTDY.

JlaGopaTopHas padora «CpaBHCHHE BHIOB MO MOP(OIOTHUCCKOMY KPUTCPHIOY .

Tema 3. Makpo3BoIOLHS H €€ pe3yJIbTaThI

MeToapl H3YYCHHS MaKpOIBOMIOUUH. [lalCOHTOMOrMYCCKHE METOAbl HM3YUYCHHUSI SBOJIOLHH.
[Mepexoausie GopMbl 1 PUIOTCHETHUCCKHC PSIIBI OPTAaHU3MOB.

Brorcorpaduueckue MeToapl usyueHus 3pomonnd. CpasHeHue ¢Guopsl U GayHbl MATCPUKOB H
octpoBos. buoreorpadrueckue odbnactu 3emiu. BHObI-SHAEMUKH U PETUKTHL.

OMOPHOTIOTHYCCKHE M CPaBHHUTEIBHO-MOP(OTIOTHUCCKAE METOABl H3YUCHHS  3BOIOLHUH.
leHeTHuEeCKME MEXaHM3MBI OBOJIOLHH OHTOICHE3a W IMOSIBICHUS  JBOJIOLMOHHBIX  HOBIICCTB.
loMonoruyHelc M aHAMOTWYHBIC OpPraHel. PyauMCHTapHBIC OpraHbl M aTaBU3Mbl. MOJCKYIIPHO-
TCHCTHYCCKHC, OMOXUMHUYCCKUEC H MATCMATHICCKHE METOABI H3YUCHHUSI SBOIIOLUH. [ OMOIOTHYHBIC TCHBI.
COBPEMECHHBIC MCTOABI IOCTPOCHHUSI (PUITOTCHETUUCCKHX ICPCBBCB.

XpPOMOCOMHBIC MYTALIUH U SBOJIOLUS TCHOMOB.

Oomue 3akoHOMEpHOCTH (rpaBuiia) 3BoJroUuu. [Ipunyun cmenvt Qyuryuti. HeobpaTumocTs
3BOMIOLMH. AJanTuBHas paguanysi. HepaBHOMEPHOCTE TEMIIOB 3BOTIOLIUH.

JdeMoHcTpanuu

[Moptpetsr: K. M. bap, A. O. Kosanesckuit, ®. Mromnep, 9. ['ekkemns.

TaOmuuer u cxeMbl: « DUIOreHETHICSCKHN PAA TOMAIN», KAPXCONTEPHKCY, «3BEPO3YOBIC ALICPBD),
«Crerouedansry, «Puanodurery, «CemeHHBIC MAanOPOTHUKWY, «buorcorpaduueckue 30HBI 3eMI),
«peiid xoutuneHtoB», «Pemukrey, «HauampHbie cTaanu 3MOPHOHATBHOTO PAa3BHUTHS TMO3BOHOYHBIX
JKHBOTHBIX», «[ OMOIOTHYHBIC U aHAIOTHYHBEIC OpraHe, «PyauMeHTs), «ATaBU3MBLY, «XPOMOCOMHBIC
HAOOPHI YCIOBCKA M LIMMIAH3C», «l[ JaBHBIC HAMpPaBICHHS 3BOIOLMKY, «OOIHE 3aKOHOMEPHOCTH
SBOJIOLIHI .

O0opyaoBaHue: KOICKIHH, TepOapHH, MYJISKH HCKOMASMBIX OCTATKOB OPTaHH3MOB, MYJISIKH
TOMOJIOTHYHBIX, QHATIOTHYHBIX, PYAUMECHTAPHBIX OPTaHOB U ATABH3MOB, KOUICKIIMH HACCKOMBIX.

Tema 4. [IpoucxoxkaeHue H pa3BUTHE *KH3HH HA 3emJie

HayuHpie rumoTe3sl npoOMCXOXKICHUS KHU3HH Ha 3emie. AOuorene3 n maHcnepmust. JloHay4HbIC
MPEACTABICHUS O 3apOXKICHUH KU3HH (KpeauroHn3M). ['MnoTe3a MoCTOSHHOTO caMO3apoKIACHHUS YKH3HU
u e¢ omposepkerue ombitaMu ®. Penu, JI. Cnamnannanum, JI. Tlacrepa. [lpoucxoxacHue XuzHH U
acTpoOHOIOTHSL.



OcHoBHBIC 3Tambl HeopraHudeckod ssomronmu. [lmanetapHas (reomoruueckas) 3BOTEOLHAL
Xumrdeckas 3BOMOLHI. AOHOTCHHBIM CHHTE3 OPraHHYCCKUX BemecTs u3 Heopranmueckux. Ombit C.
Munnepa u I'. FOpu. OGpazosanue momumepos uz MmoHomepos. Koanepsarnas runoteza A. M. OnapuHa,
runotesa nepudHoro OyiapoHa Jx. Xomaeina, reneruaeckas runotesa I Mémnepa. PuGozumsr (T. Uek)
u runote3a «vupa PHK» V. I'mnbepra. ®opmuposanre MeMOpaH B BO3HHKHOBCHHE MMPOTOKICTKH.

Uctopus 3emumn u Metoas! e€ nzyuenus. Mckomaemele oprannueckue octarku. ['eoXpoHonorus u
e¢ metoxbl. OTHOCUTENbHAS U aOCOMIOTHAS TEOXPOHONOTHA. | €OXpOHOMOrHYeCKas [KANa: S0HBL, 3B,
MCPUOBI, STIOXH.

HauansHeie 3Tams! opranuyeckoi 3pomonu. [losBraeHHE U 3BOMIOLUS EPBBIX KICTOK. JBOTIOLHSI
Metabonu3ma. BosHukHOBeHHE NepBHIX SkocucTeM. COBpeMEHHBIE MUKPOOHBIC OHOIUIEHKH KaK aHaIor
nepBeIX Ha 3emiie coobmects. CtpoMaTtomuTsl. [IpokaproTsl B 3VKapHOTEL.

[IpoucxoxkneHue sykapuor (CHMOHOTEHE3). JBONIOLHUOHHOC MPOHMCXOXKICHHE BHPYCOB.
[IponcxokneHHEe MHOTOKIETOYHBIX OPraHu3MOB. BO3ZHHKHOBEHHE OCHOBHBIX TPYII MHOTOKJICTOYHBIX
OpraHu3MOB.

OcHOBHBIC 3Tambl IBOJIOUMU BeicHX pacTeHud. OcHoBHEIC apoMopdosel pacteHHE. Beixon
pacteHui Ha cymy. [losgBneHune copoBBIX pacTeHUH U 3aBoeBaHHE UMM CyIIH. CEMCHHBIC PACTCHHIL.
[IpouncxoxkaeHUE HBETKOBBIX PACTCHHH.

OcHOBHBIC 3Talbl BOIIOLMHU >KUBOTHOro Mupa. OcHOBHBEIC apoMopd03bl KUBOTHBIX. BeHackas
tayna. KemOpuiickuii B3pbIB — NOSABICHUE COBPEMECHHEIX TUIOB. [lepBric Xopaoebie kuBoTHBIE. JKU3Hb B
BOJEC. OJBOMIOUMSA TO3BOHOUHBEIX. [lpomcxoxnmenue amduOuit u pernmwanid.  [IpomcxoxaeHue
MICKONMTAIOMUX W nrul. [lpwHmmn xiaroueBoro apomopdosza. OcBoeHue O€CNO3BOHOYHBIMHA U
MO3BOHOYHBIMH YKUBOTHBIMU CYIIIH.

PazBurne >km3Hu Ha 3eMiie MO 3paM M TNECPUOJAM. apXcH, MPOTEPO30H, MANCO30H, ME3030MH,
kaiHOo30H. OOmas XapakTepucTHKa KIMMara W reonormdeckux mnponeccos. [lossrenue u pacuseT
XapaKTePHBIX OPraHU3MOB. YTIcoOpa30BaHUE: €ro VCIOBHS H BIHSHUE HA Ta30BHIH cOCTaB aTMOC(hephl.

MaccoBbic BBIMUPaHUS — 3KOTOTHYCCKUAEC KPU3UCHI MPOILIOro. [IpHIuHEl U CICACTBHS MacCOBBIX
BeIMUpaHui. COBpPEMEHHBIH OKOIOTHUECKHI KpU3UC, ero ocoOeHHoctu. llpobnema coxpaneHus
GuopazHooOpaszus Ha 3eMie.

CoBpeMeHHas cUCTEMa OpraHuueckoro wmwupa. [lpuHmpnel  knaccudukamyi  OpraHH3MOB.
OCHOBHBIC CUCTEMATHYCCKHE IPYIIIBI OPTaHU3MOB.

JdeMoHcTpanuu

IMoptpersr: ®. Pexu, JI. Coammanuanu, JI. Tlactep, M. M. Meunukos, A. WM. Onapun, [Ix.
Xongein, I'. Mémep, C. Mumnep, I'. FOpu.

Tadmer u cxemel: «Cxema ombita @©. Pemm», «Cxema omeita JI. Ilacrepa mo wusydeHuro
caMo3apoXKICHI JKU3HWY, «Cxema omeita C. Munnepa, I'. FOpu», «9tansl HeopraHHIecKON 3BOMIOLIUNY,
«['eoxpoHonormueckas mkanay, «HavganpHpie 3Tamsl opraHuveckol 3Bomonumny», «Cxema obpa3oBaHus
3YKApHOT NMyTéM cuMOHoreHesa», «Cucrema >kuBol mpupoab», «CTpoeHHe BHpycay, «ApoMopdo3sl
pacteHuit», «PunnoduTE», «OIHOKICTOYHBIC BOAOPOCINY, «MHOTOKIETOUHBIC BOXOPOCTH», «MXm»,
«[Tanopotaukm», «l'omocemeHnbie pacTeHms», «OpraHbl LBETKOBBIX pacTeHUi», «(CxeMa pa3BUTHA
JKUBOTHOTO MHpay, «ApomMopdossl xuBoTHBIX», «lIpocreiimue», «Kumeunonomocthriey, «[lnockue
uepBw», «Unenucronorme»,  «PeiOb»y,  «3emuoBOgHBIC»,  «lIpecMmbikarormuecs»,  «llTuip,
«Mnexonmraromue», «Pa3BuTre )XKM3HU B apXeHCKOH 3pe», «Pa3BUTHE )KU3HH B MPOTEPOZOUCKON 3pe»,
«PazBuTHE KU3HM B TIANCO30HUCKOH 3pe», «Pa3BurHe KU3HH B ME3030HCKOH 3pe», «Pa3BuTHe KU3HU B
KaiHO30HcKoH 3pe», «CoBpeMeHHas CHCTEMa OPTaHUUECKOTO MHPaY.

ObopyaoBanue: repOapuu PacTCHHM PA3IMYHBIX OTIAC/IOB, KOUICKIIMA HACCKOMBIX, BJIAYKHBIC
MpernapaTbl JKUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIHH HWITOKOXKHX, CKEJCTHl IO3BOHOYHBIX
JKUBOTHBIX, 4yd4elIa NTHL M 3BEPCH, KOMICKIMH OKAMCHEIOCTCH, MONE3HBIX HCKOMACMEBIX, MYILDKU
OPraHUYCCKUX OCTATKOB OPraHU3MOB.

BupryansHas nadoparopnas padora «Mogenuposanue oneitoB Mumiepa—Opu no usyueHuio
abMOTCHHOTO CHHTE3a OPraHUYECCKIX COCIUHCHUH B IEPBUYHON aTMocdepe».



JlaGopaTopHas padota «3yducHre H ONUCAHNUE HCKOTIAEMBIX OCTATKOB APEBHUX OPTaHU3MOBY.
HpakTuyeckas padora «M3yucHre 0cOOCHHOCTEH CTPOCHUS PACTCHHHN Pa3HBIX OTACIOBY.
IpakTuyeckas padora «M3yucHre 0cOOCHHOCTEN CTPOCHHS IO3BOHOUHBIX JKUBOTHBIX).

Tema 5. IlpouncxoskaeHne Ye10BeKa — AHTPOIIOTeHE3

Paznens u 3agauu anTpononoruy. MeToapl aHTPOIOTIOTHH.

CraHOBNECHHEC TMPCACTABICHUH O NPONCXOKACHUHM 4YEIOBEKa. PennrnosHele  BO33PCHML.
CoBpeMEHHEBIE HAYUHBIC TCOPHH.

CxoactBo yenoBeka ¢ KUBOTHBIMU. (CHCTEMATHUECKOC MOJOKEHHE UenaoBeka. CBHIETEIbCTBA
CXOJCTBA YEJIOBCKA C JKUBOTHBIMH. CPaBHHUTEIBHO-MOP(ONIOruuecKue, SMOPHOIOrHIecKue, pru3nonoro-
ouoxuMmuueckue, mopeacHYeckue. OTIHYMS 4YEIOBEKa OT JKUBOTHBIX. [IpAMOXO0XKICHHE W KOMIUICKC
CBSI3aHHBIX C HUM NMPH3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOH CHUTHATIBHON CHCTEMEL.

Hewxymue cumel (GakTopbl) aHTPONOreHe3a: OHONOrHdecKue, counuainbHeie. COOTHOIICHHE
OHOIOTHYECKUX U COLMANBHBIX (PAKTOPOB B aHTPOIOTCHESE.

OCHOBHBIC CTaAMM AHTPOTIOTCHE3a. PaHHHE 4YCTOBEKOOOpA3HBIC O0C3bsIHBI (MPOKOHCYIIBI) H
PaHHUE MOHTHABI — OOIINE MPEIKH YeTI0BEKOOOPa3HBIX 00E3bsH U TIOACH. ABCTPATONUTEKH — ABYHOTHE
peaku moAcH. YeraoBek yMenslil, EpBBIE W3TOTOBICHUA OpyAui Tpyaa. UenoBek mpsaMOXOaImuid U
MEPBBIA  BRIXOA JroAed 3a mnpeaensl Adpuku. Yenosek reiigenpOeprckuil — oOmuil mpexox
HCAHJCPTATBCKOTO YETOBCKA M YENOBCKA Pa3yMHOro. YenmoBeK HEAHACPTANbCKHH Kak BHI THOACH
XOJOAHOrO KiauMarta. YemoBeK pa3yMHBIH COBPEMEHHOTO THIA, ACHHCOBCKHH YCIOBEK, OCBOCHHC
KOHTHHEHTOB 3a npeaeiaaMu Adpuku. [lancoreHeTrka U naaeoreHOMHUKA.

JBOMOLIMSA  COBPEMCHHOTO dYenoBeka. EcrecTBeHHBID 0TOOp B HOMYJSILMAX — UYCTOBEKA.
MyTaumonssri npouecc U nonuMopdusm. [onmynsamponHsie BOMHEL, Apeiid reHoB, MUrpaus H «3QPeKT
OCHOBATCIISD» B MOMYLIIMAX COBPEMCHHOTO YETOBCKA.

Uenoseueckue pacel. [lonsatue o pace. bonbimue pacel: eBponconanas (eBpasHiickas), aBCcTpano-
HerpougHas (IKBATOPHAIbHAS), MOHrOJOHUIHAS (a3HATCKO-aMECPUKAHCKas). Bpemst u myTu pacceieHus
yenmopeka Mo 1iaHete. EaWHCTBO uenoBeueckux pac. HayduHas HecocTOATENBHOCTH —pacH3Ma.
[TprcnocoOneHHOCTh YEenOBEKa K Pa3HBIM YCIOBHAM OKPY)KaroLeH cpeapl. BausHue reorpaduueckoint
cpeasl u aApetida reHOB HA MOPGOIOTHIO U (PH3HOJIOTHIO YCIOBCKA.

Mesk TUCHUITHHAPHBIC METOABI B (hHU3HICCKOH (OHOMOrHUSCKOM) aHTPOMOJOTHH, JBOTIOLHOHHAS
AHTPOIIONOTHS W TAJICOAHTPOIONOTHS YCIOBCUSCKUX MOMYLIIUMHA. buocormanbHbie HMccaeJOBaHUS
npupoasl yenoseka. MccneaoBanue KO3BOMONHHA OGHOIOTHYECKOTO M COLUATBHOTO B YCJIOBEKE.

JdeMoHcTpanuu

IMoptpersr: Y. Hapsun, JI. Jluku, S. . Pornackuit, M. M. I'epacumos.

TaGmuier u cxembl: «MeTOBI aHTPOIOJOTHIY, «] 0JJOBHOH MO3Tr 4eT0BeKaY», «HenoBeKkoOOpa3HbIe
00e3bsHB), «CKEIeT YenoBeka W CKeNneT InMnani3e», «PyanMeHTs U ataBu3Mbly, «JIBHXKYIIHC CHIIBI
AHTPOIIOTCHE3ay, «DBOMIOLMOHHOC JPEBO YCTOBCKA», «ABCTPAIONUTEK», «YenoBek yMemblin», «HemoBek
npsaMoxoaamuiy, «Jerucorckuii uenmosek» «Hearnmepraneipn, «Kpomausorts, «lIpeakn uenoBekay,
«JTarmbl 3BOMIOLUH YeTIOBEKay, «Packl uenosekay.

OOGopynoBaHue: MYJSDKH OKAMCHENOCTCH, NPEAMETOB MATCPHATIBHON KYJIBTYPH NPEAKOB
uenoBeka, penpoaykiuu (dororpadun) xapTH ¢ MHPOIOrHUCCKUMH W OHOJCUCKHUMH CHOKCTAMHU
MPOUCXOXKACHHS YET0BEKa, (oTorpaduu HAXOJOK HCKONMACMBIX OCTATKOB UEIOBECKA, CKEIET YCIOBEKA,
MOJEJIb Yepera YeIOBEKa W Yepena IMUMIIAH3e, MOJCNb KHCTH YEIOBEKA M KHCTH IMUMIIAH3C, MOJCIH
TOpCa MPEIKOB YCTIOBCKA.

JlaGopaTopHas padora «M3yucHHe OCOOCHHOCTCH CTPOCHHS CKEIETA YCIOBCKA, CBA3AHHBIX C
MPSIMOXO0MKACHHACM .

IpakTuyeckas padora «M3yucHHE SKOTOTHYCCKHUX aTANTALHHA YCTOBCKAY.

Tema 6. Dxoyioruss — HayKa O B3aHMOOTHOLUIEHHSIX OPraHH3MOB H HAJOPraHH3MEeHHBIX
CHCTEM C OKpYsRaro1ueii cpeaoi



3apoxxacHue u passutue kojiorun B Tpygax A. I'vmboasara, K. @. Pymee, H. A. Ceseprosa, 3.
lexkxens, A. Tencnu, B. H. Cykauépa. Pazmener m 3amaun skonorun. CBf3b 3KOJOTHH C JPYTHMH
HAYKaAMH.

Metoner skomoruu. Iloneebie HaOmOAeHHSA. OKCICPUMEHTHL B OSKOJOTHH. MPHPOAHBIC H
naboparopHbie. MoaenupoBaHHEe B OKONOTHH. MOHHTOPHHT OKPYXAIOIIEH CpPEAbl: JIOKATbHBIM,
PETHOHAIIBHBINA U TJI00ATBHBIMN.

3HAYCHUC JKOJOTMYCCKHUX 3HAHWH JUIS YCTOBEKA. JKOJIOTMYCCKOC MHPOBO33PCHHE KaK OCHOBA
cBs3el uenoeeuecTBa ¢ mnpHpogol. DopMHpOBaHHE SKOIOTHYECKOW KYIBTYPBL M 3KOJIOTHUYCCKOM
IPaMOTHOCTH HACCIICHHSL.

JdeMoHcTpanuu

[optpetsr: A. I'ymGompar, K. ®@. Pynee, H. A. Ceseprios, 9. I'ekkens, A. Tencnn, B. H. Cykaués.

Tabmurer u cxemsr.  «Pazgaensr 3kojorum», «Meroabl 3xogorum», «CxemMa MOHHUTOPHHTA
OKPVYKAIOLIEH CPEBD».

JlaGopaTopHas padora «/3y4eHNUEC METOA0B SKOJOTHICCKUX UCCICIOBAHUED.

Tema 7. OpraHusmsl H cpeaa o0OUTAHHUSA

Jxojoruueckue (GakTopel U 3aKOHOMEpPHOCTH WX ackcTBus. Krnaccuduraims 3>KOTOTHISCKUX
daktopoB: abuoTHUCCKHME, OuoTHueckue, aHTponorcHueic. QOOMmMKME 3aKOHOMEPHOCTH —JICHCTBHS
skojornueckux (pakropos. [lpasuro mumamvyma (K. lopenrenas, 0. JluGux). TomepaHTHOCTS.
IBPHOUOHTHBIC U CTCHOOHMOHTHBIC OPTaHU3MBbI.

Abuotnueckue aktopel. CsBer kak skonoruucckuil (akrop. [leHcTBHe pasHEIX VYYaCTKOB
COTHCYHOTO CIECKTPa HA OPraHU3MEBI. JKOJOTHYCCKHE TPVl PACTCHHUN M JKUBOTHBIX MO OTHOLICHHIO K
ceety. CurHanbHas pois ceeta. PoToneproau3m.

Temmeparypa kak oskoiormucckuii (akrop. /[elictBue TeMmepaTypbl Ha  OPraHH3MBL.
[No¥ikunoTepMHbIE H TOMOHOTCPMHBIC OPraHU3MBI. JBPUTCPMHBIC U CTCHOTCPMHBIC OPTaHU3MBI.

BraxHocTte kak skonoruueckuit daxtop. [IprcnocobnenHus pacTeHU K NOAACPKAHUIO BOTHOTO
Gananca. Knaccudurkanus pacteHnii no oTHOEHMIO K Boae. [IprcnocobieHus JKUBOTHBIX K H3MCHCHHIO
BOJHOTO PEXKHUMA.

Cpensl  oOWTaHMs OpPraHW3MOB. BOXHAd, HA3CMHO-BO3AYIIHAS, [OYBCHHASA, INIyOWHHAS
MOJNOYBCHHAS, BHYTPHOPraHn3MeHHas1. PU3HKo-XUMHUIECKUE OCOOCHHOCTH Cpea OOUTAHHS OPTaHU3MOB.
[TpucnocoOneHus OPraHu3MOB K KHU3HH B PA3HBIX Cpeaax.

Buonormueckue purvel. Bremnne u BHyTpeHHHE pHUTMBL. CYTOYHBIC W TOAWYHBIC PUTMBL.
[TprcnocoOneHHOCTh OPraHU3MOB K CE30HHBIM H3MCHCHIIM YCIIOBHH JKH3HH.

YKuznennsie dopmbl opranuamos. [lonstue o sxusHeHHol dpopme. KuzneHHbsie GOpMbI pacTCHUI:
JCPEBbs, KYCTAPHHUKU, KYCTAPHUYKH, MHOTOJCTHHC TPAaBhbl, OJHONCTHHE Tpasbl. KuszHeHHBIC (HopMBbI
JKUBOTHBIX. THAPOOHOHTHI, TCOONOHTHI, a3poOHOHTE. OCOOCHHOCTH CTPOCHHS U 00pa3a KHU3HH.

Brotnueckue Qakroprl. Buael OnoTHUeCKHX B3aMMOICHCTBHI: KOHKYPCHLMS, XHIIHHYCCTBO,
cuMOuo3 u ero ¢opmel. IlapasuTusm, koomepamus, MyTyaau3M, KOMMEHCATH3M (KBAapTHPAHTCTBO,
HaxyeOHnuecTBO). HeTtpoduueckue BlammoneicTBus (Tommdeckue, (dopudeckue, GadpuuccKue).
3HavucHHEe OMOTHYCCKUX B3aUMOJCUCTBHI JUTs CYLICCTBOBAHUS OPraHU3MOB B cpeae odutanus. [IpuHmmn
KOHKYPECHTHOT'O HCKITFOUCHHSL.

JdeMoHcTpanuu

TaOmuuer U cxembl: «Jkonoruucckue paktoper», «CBETOBON CHEKTPY, «IKOIOTHUCCKUE TPYIIIIEI
JKUBOTHBIX 1O OTHOLICHHIO K CBETY», « [CIUTOKPOBHBIC >KUBOTHBICY, «XOJOTHOKPOBHEIC KHBOTHBICY,
«DPHU3NONOTHYIECKUE aNanTalid JKUBOTHEIX», «Cpexpl oburanus opraHn3mMos», «bromorunueckue
putMel», <«OKuzHenneie ¢opmbl  pacteHHiD», <« JKu3HEeHHbIE (QOPMBI  JKHBOTHBIX», «JKOCHCTEMA
IIHPOKOJIIUCTBEHHOTO JIeca», «JKOocHcTeMa XBOHHOro neca», «llenmn nutanus», «XUIHAYCCTBOY,
«[Tapazuruzmy, «Konkypenuus», «Camounosy, «Kommencamuzmy.

ObopyaoBanue: repOapuu PacTCHUN U KUBOTHBIX, MPHUCHOCOOICHHBIX K BIHSHHIO PAa3THIHBIX
3KOJIOTHYECKUX (PAaKTOPOB, repdapHy CBETOMIOOHBBIX, TCHETIOOWBEIX W TCHCBBIHOCIHBBIX PACTCHHH,
CBETONMIOOHUBHIC, TCHETIOOWBHIC W TCHECBBIHOCIHBBIC KOMHATHBIC PACTCHHSA, TepOapudl W KOJUICKLAH



TCIUTOMOOUBBIX, 3WMOCTOUKHX, MOPO30YCTOMYHMBBIX PACTCHHM, d4y4yena NTHLI H 3BEpeH, repdapuun
PacTCHHUH, OTHOCAIIUXCS K rurpoduTtam, kcepoduram, Me3oduTaM, KOMHATHBIC PACTCHHS JAHHBIX TPYIIIL,
KOJIJICKLIMH JKUBOTHBIX, OOUTAIOLINX B Pa3HBIX Cpeaax, repdapuy U KOMICKIUH PACTCHUN W YKUBOTHBIX,
00najaromux YepTaMH MPUCIOCOONCHHOCTH K CE30HHBIM HM3MCHEHHSM VCIOBHH JKU3HH, repbapud U
KOJIJICKLIMM PACTCHUH M >KUBOTHBIX PA3IHYHBIX )KU3HEHHBIX (OPM, KOJUICKLIUH dKUBOTHBIX, VIACTBYIOLIHX
B Pa3IHYHBIX OHOTHYCCKUX B3AUMOJCHCTBHAX.

JlaGopaTopHas padora «BeisiBiacHue npucnocoOICHHUH OPraHU3MOB K BIIUSTHHIO CBETAY.

JlaGopaTopHas padoTta «BrIsBICHNE NPUCIIOCOOICHUH OPraHU3MOB K BIMSHHUIO TEMIICPATYPED).

JlaGopaTopHas padoTa «AHATOMUYICCKHE OCOOCHHOCTH PACTCHUH U3 PA3HBIX MECT OOUTAHHS .

Tema 8. IxoJIOrust BUAOB U MOMYJISLHIA

Jkonoruucckue xapakrepuctuku momyminud. [lonymanums kak Guonornmueckas cucreMa. Poip
HCOMHOPOJHOCTU CPEabl, (pusuucckux OapbepoB U OCOOCHHOCTCH OHOJIOTHH BHIOB B (DOPMHPOBAHHUH
MPOCTPAHCTBCHHOW CTPYKTYpHl mnonymiuui. OCHOBHBIC TOKA3aTeNH MOMYJSALMH. YUCICHHOCTS,
IUIOTHOCTh, BO3PACTHAS U MONOBAs CTPYKTYPA, POKAAEMOCTb, NPUPOCT, TEMI POCTA, CMEPTHOCTS,
MUTpaLusl.

JKonoruueckas cTpykrypa nonysnud. OneHka YUCICHHOCTH MOMY UK. JIHHAMIKA Oy I
U e¢ perymsauus. buotuueckui moTeHIMAaN nomy i, MoaeIupoBaHue JUHAMHKH nonyiauud. Kpussie
pocTa uMCIeHHOCTH mnomysauud. Kpueble BbDKUBaHUA. Peryminusa YHCICHHOCTH MOMYILILMHA. POIb
(aKTOpOB, 3aBUCAIINX W HE 3aBUCALINX OT IUIOTHOCTU. JKOJOTMYecKHe crparernd Buios (r- u K-
CTpaTEruy).

[onsatre 06 3xonornueckor Huie Buaa. MecrooOutanue. MHOroMepHas MOAETb 3KOTOTHICCKOH
Hum Jx M. Xaranacona. Paszmeps! axosnoruueckoit Humm. [loTeHmnansaas 1 peamn3oBaHHas HALIH.

Bu xak cucrema nmonyminpi. Apeans! BUAOB. BUABI M HX JKU3HEHHBIC CTPATEIHH. DKOIOTHYCCKIC
SKBUBAICHTBHI.

3aKOHOMEPHOCTH MOBEACHHUS W MHUIPALM JKUBOTHBIX. BHOIOrHYECKHEe WHBA3HUM UYKEPOIHBIX
BUJOB.

HdeMoHcTpanuu

IMoptper: Ix. U. XaTumacoH.

TaOmuuel W cXeMbl: «JKONOTHYECCKHE XapaKTCPUCTHKU momyasaium», «lIpoctpaHcTBeHHas
CTpyKTYypa momyyinumy», «Bospactabie mupamugsl momyysmum», «CKOPOCTh 3aCETICHHS MOBEPXHOCTH
3eMiTd pa3TUaHBIME OpraHu3Mammy, «Mogens sxomorudeckoi aumu [x. Y. XaruuacoHay.

O6opyaoBanue: repOapun PaCcTCHUH, KOICKIIUH JKUBOTHBIX.

JlaGopaTopHuas padora «IIpucnocoOneHus CEMSIH PACTCHUHN K PACCEICHUIO .

Tema 9. Jxkos0orust coo6IecTB. IKOJOrHIECKHE CHCTEMBbI.

CoobiecTBa oprann3moB. buorieHos u ero crpykTypa. CBI3u MEKAY OPraHu3MamMu B OHOLICHO3E.

Oxocuctema kak otkpeitas cucrema (A. [k, Tencan). @yHKIHOHATBHBIC OJIOKH OPraHU3MOB B
3KOCHCTEME! MPOAYLICHTBI, KOHCYMEHTHI, peayUeHTH. Tpoduueckue ypoBHU. Tpoduueckie Henu U CETH.
AbuoTtrieckue 6moku sxocrcteM. [Tousbl 1 Wikl B 3xocucreMax. KpyroBopoT BEIECTB U HOTOK SHEPTHU
B 9KOCHUCTEME.

OcHoBHBIC TIOKA3aTENN 3KOCHCTEMbI. brioMacca 1 mpoxykuus. JKOIOrHICCKUE THPAMUABI YHCE,
OGHOMAaCCH ¥ SHEPIUH.

Junamurxa sxocucmem. Kamacmpogpuueckue nepecmpoiixy. @ayxmyayuu. HanpasncHHbIE
3aKOHOMEPHBIC CMCHBI COOOIIECTB — cyKUecCHH. [lepBHYHBIC U BTOPUYHBIC CYKLIECCHH M MX HPHYHHBL.
AHTpOTIOTeHHBIC BO3ACHCTBUA Ha cykueccun. KmrmakcHoe coobmiectBo. bropazHooOpaszue u momHOTa
KPYTOBOPOTA BELICCTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

[Ipupoanbie 3KOCHUCTEMBI. JKOCUCHEeMbl 038P U pex. IKOCUCHEeMbl MOpel U  OKeaHos.
Orocucmemvl myHop, 1ecos, cmeneii, nNYCMbiHb.

AHTPOTIOTCHHBIC 3KOCHCTEMBI. ArposkocucTeMa. ArpoucHo3. Pazmuuns Meskay aHTPOTOTCHHBIMU
U TIPUPOTHBIMH SKOCHCTEMAMH.



Ypboskocucrembl. OCHOBHBIE KOMIOHCHTHI ypbOoskocucteM. [opoackas ¢umopa u dayHa.
Cunantponnzanus ropoackor (aynel. buomornueckoe W XO3MHCTBEHHOC 3HAYCHHE arpO3KOCHCTEM H
yPOO3IKOCUCTEM.

3akoHOMEPHOCTH (OPMHUPOBAHMS OCHOBHBIX B3aMMOJCHUCTBHI OPraHH3MOB B dKOCHCTEMax. o6
KACKAOH020 2hgherma u 6UO06-20UDPUKAMOPOE (KIIOHeGbIX 6UO08) 8 (DYHKYUOHUPOBAHUU IKOCUCHIEM.
[lepeHoc o»HEpPruM W BELICCTB MEXKIY CMCKHBIMH OKOCHCTCMAMH. YCTOHYHBOCTD OPTaHH3MOB,
MONYJISALHHA H 9KOCHCTEM B YCIOBHSIX CCTCCTBCHHBIX M AHTPOTIOTCHHBIX BO3ACHCTBHIA.

Mexanuzmor 8030eticmeust 302pasHeHuti PA3HbLIX MUNO08 HA CYOOP2AHUIMEHHOM, OP2AHUIMEHHOM,
NONYASYUOHHOM U IKOCUCMEMHOM YPOGHSX, OCHOBbI IKOIOSUHECKO2O HOPMUPOSAHUS AHHIPONOEHHOZ0
6030eiicmaiss. MeTOOIOT s MOHUTOPHHIA CCTCCTBCHHBIX H AHTPOIIOICHHBIX SKOCHCTCM.

JdeMoHcTpanuu

[MoptpeTt: A. Ix. Tencnn.

Tabmurer u cxemer.  «CTpykTypa OHOICHO3a», «IKOCHUCTEMA IIMPOKOIHUCTBCHHOTO JIECay,
«IKoCHCTEMA XBOWHOTO Jieccay, «DYHKUHOHATBHBIC TPYIIIBI OPraHU3MOB B 3KOCHCTEME», «KpyroBopot
BeUICCTB B 3Kocucteme», «llemm muranus (macTOWINHAS, ASTPUTHAS)», «DKOJOTHYCSCKAS MHUPaMUIA
YUCEID, «IKOJOTHUCCKAS MHPAMUAA OHOMACCH, «IKOJOTHUCCKAs MUpaMuia dHeprumy», «O0pasosanue
bomnota», «llepuunas cykueccus», «BoccraHoBiaeHne neca mocie mokapay, «IDKOCHCTEMA 03epay,
«ArporeH03», «KpyroBopoT BEIIECTB U MOTOK SHSPTUH B arpoueHo3e», «[IpuMepsl ypOOIKOCHCTEMY .

OobopyaoBanue: repdapuu pacTeHUH, KOUICKIHA HACCKOMBIX, UYYE/a MTHUI[ U 3BEpPEH, repdapuu
KYJBTYPHBIX M AUKOPACTYIIUX PACTCHHUI, aKBAPHYM KaK MOJCIIb SKOCHCTCMBI.

IpakTuyeckas padora «3yucHHe U ONMUCAHUE YPOOIKOCHCTEMBDY.

JlaGopaTopHas padora «M3yueHue pasHOOOpa3us MEIKUX MOYBCHHBIX WICHHCTOHOTHX B PA3HBIX
3KOCHCTEMAX).

IKCeKkypceHst «IKCKYPCHS B THIHYHBIA OHOreoneHo3 (B ayOpaBy, OCpE3HSK, CIbHUK, Ha
CYXOZONbHBIA WITH MOHMEHHBIH YT, 03€p0, GOI0TO)».

IKCKYpPCHA «IKCKYPCHS B arpo3KOCUCTEMY (HA TOJIE HITH B TSILTHIHOE XO3SHCTBO)Y.

Tema 10. Buocdepa — riio6anbHas s5KocHCTEMA

buochepa — obmenaneTapHas 00onouka 3€MJIH, TAC CYMICCTBYCT HIH CYINSCTBOBAIA YKH3Hb.
Paszsutue npeacraBneHuii 0 ouochepe B Tpymax . 3rwocca. Yuenue B. WM. Bepuaackoro o Ouochepe.
O6nactu 6uocheprl u e€ cocras. JKusoe BemecTBo OHochepsl U ero GYHKLIUH.

3akoHOMEpHOCTU CyinecTBoBaHusS Ouochepol. OcoOcHHOCTH OHOChEpsl Kak rinodaaIbHON
skocucTeMbl. [luHamuueckoe pasHoBecwe B Onoctepe. KpyroeopoTsl BemiecTs U OHOr€OXHMUYCCKHE
LUKIB (yriepoaa, azora). PurmMudsOCTSh siBiicHUE B OHochepe.

3onanpHOoCTh OHOChepsl. IlonsTre o Ouome. OCHOBHBIC OHMOMBI CYIIH. TYHIAPA, XBOHHBIC Jeca,
CMCLIAHHBIC U LIMPOKOJIMCTBCHHBIC JICCA, CTCIH, CABAHHBI, IyCTHIHH, TPOIHMYCCKUE JIECA, BBICOKOTOPBSI.
Knumar, pacTiTeibHbIH U )KUBOTHBIH MU OHOMOB CYILIH.

Crpykrypa U (pYHKUMS KHBBIX CHCTEM, OLICHKA HMX PECYPCHOr0 MOTCHUMATA W OHOCHEPHBIX
(yHKUHH.

JdeMoHcTpanuu

[MoptpeTtsr: B. U. Bepraackuii, 9. 3rocc.

Tabmuisr u cxemsr: «l'eochepst 3emmmy, «Kpyrosopot azora B npupoae», «Kpyrosopor yriepoaa
B nipupoe», «Kpyrosopor kucnopoaa B mpupozae», «Kpyrosopor Boasl B mpupoae», «OCHOBHBIC OHOMBI
cymmy, «Knmuvatuueckue mosica  3emum», «Tyampay», «Tafiray, «CMCIIaHHBIH  JIECY,
«HupokomucteeHHbIH 1ecy, «Cremby, «Caannay, «[lycteiasy, « Tponuueckuii 1ecy.

O6opyaoBanue: repOapun PaCTCHUH Pa3HbIX OMOMOB, KOJUICKIMH KUBOTHBIX.

Tema 11. Uenopek u okpyxaomas cpeaa

JKONOTHUCCKUE KPHU3UCHL M HX Npu4uHbl. BozneiicTeue uenoseka Ha Omoctepy. 3arpssHeHHE
Bo3aywHOW cpeapl. OxpaHa Bosayxa. 3arpssHeHue BOAHOH cpeapl. OXxpaHa BOAHBIX PECYPCOB.
Paspyuienne noussr. Oxpana mouBeHHBIX pecypcoB. 3MeHeHHE KiTUMaTa.



AHTPONIOTCHHOE BO3ACHCTBUE HA PACTUTCNBHBIA M KHUBOTHBIH Mup. OXpaHa PacTUTCIBHOIO H
JKUBOTHOTO Mupa. OCHOBHBIE NPUHLMIOBI OXpaHel npuponsl. Kpacueie kHuru. OcoGo OXpaHScMEBIE
npupoansie Tepputopun (OOIIT). borannueckue caapl v 300TOTHYCCKUE MAPKH.

OcHOBHbIC NPHHLUIBI YCTOHYHMBOrO pa3BUTHS UYEIOBCYCCTBA M NPUPOABI. PanmoHanbHOE
MPUPOAOIONB30BAHUE M COXPAHCHUE OHONOrHYecKoro paznoodpasus 3eman. OOmue 3aKOHOMEPHOCTH
[IO0ATBHBIX  OKOIOTHYECKUX KpH3ucoB. OCOOGCHHOCTH COBPEMCHHOIO KPH3HCA U €0  BEPOSTHBIC
MOCJICACTBUSL.

PasButHe METOZOB MOHHTOPHHIA PAa3BUTHS ONACHBIX TCXHOTCHHBIX mpoueccos. (CucmemHuie
ucce0068anUs nepexood k pecypcocbepezaioujeti u KOHKypeHmocnocobnot snepeemuxe. buonoeuveckoe
pasHoobpasue u buopecypcol. Hayuonanvhsie ungopmayuonnvie cucmemvl, odecneyusauue 00Cmyn K
UHQOpMAYUY O COCTNOAHUIO OMOCTLHBIX U008 U dKocucmem. OCHOGbI IKOPeadUIUMAYUY IKOCUCTIEM U
cnoco6o6 bopvivl ¢ buonogpescoeHuamy. PexOHCMPYKYUs MOPCKUX 1 HA3EMHBIX IKOCUCHIEM.

HdeMoHcTpanuu

TaOmuuer u cxeMbl: «3arpssHeHue atMocdepsl», «3arpsasHeHue ruapoceprl», «3arpsA3HCHHC
nouss», «llapHukoBerii 3¢dekT», «0Ocobo oxpaHsAcMbIe TPUPOAHBIE TeppuTopur», «Moaemu
VIPaBISIEMOTO MUPAY.

Oo6opyaoBanue: (ororpaduu OXpaHSCMbIX pacTCHHM © KUBOTHBIX KpacHoii kuuru Poccuiickoit
®enepannn, KpacHoil kauru pernona.



HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMMHOCTHBIE PE3YJIbTATDI

®I'0OC COO ycranaBmuBacT TpeOOBAaHUS K PE3yNbTATAM OCBOCHHS OOYYAOIIMMUCS IPOrPAMM
cpeaHero odmero 00pa3oBaHUS: IHYHOCTHBIC, METAIPEAMETHBIC H PCAMCTHBIC.

B cTpykType NHYHOCTHEIX PE3yNbTaTOB OCBOCHUS NPOrPaMMEI 1O OHONOTHH BBLACICHEI
CACAYIOIINE COCTABIIIONING, OCO3HAHHE OOYYAIOIIMMHUCS POCCHHCKON TPaKJaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOATEIBHOCTH W CAMOONPEACICHHIO, HATuYUe MOMUeAyuu K
0o0y4YCHHIO OWOIIOTHH, YeleHanpasieHHoe paseumile BHYTPCHHHX VYOCKICHHH JIMYHOCTH HA OCHOBE
KIIOUEBBIX LICHHOCTCH W HCTOPHUYCCKHUX TPAJULUN Pa3BUTHI OHONOTHUCCKOTO 3HAHHS, COMOGHOCHb U
cnocobrnocms  OOYUAKOIUXCS PYKOBOIACTBOBATBCA B CBOCH [JEATCIBHOCTH LECHHOCTHO-CMBICIOBBIMU
VCTAHOBKAMH, MPHUCYIMUMH CHCTEME OHONOTHYECKOro O0Opa3oBaHUS, HAIUYUE NPABOCOIHAHUS
3KOJIOTHUECKOU KYIBTYPEI, CHOCOOHOCHIL CIAGUMb LICTTH U CTPOUTD YKU3HCHHBIC TLTAHEL.

JIMYHOCTHBIC PE3yIbTATH OCBOCHHS MPOrPaMMBbI TI0 OHOJOTHU JOCTHIAIOTCS B CIUHCTBE YICOHOM
W  BOCIHTATEIBHOW  JEATEIPHOCTH B COOTBETCTBMH C  TPAQAWIMOHHBIMH  POCCHHCKHMH
COLIMOKYIBTYPHBIMH, HCTOPHUSCKHUMH U JYXOBHO-HPABCTBCHHBIMH LICHHOCTSIMU, IPUHATHIMU B 00IIECTBE
MPaBUIAMH U HOPMaMH MOBEACHHS H CHOCOOCTBYIOT MHPOLIECCAM CAMOIIO3HAHUS, CAMOBOCITHTAHHUS H
CaMOpa3BHUTHA, PA3BUTHSA BHYTPEHHEH TNO3WLMH JHYHOCTH, NAaTPUOTH3MA M VBAXKEGHHA K 3aKOHY H
MPABOMOPSAKY, YCIOBEKY TPYJA H CTAPIIECMY TOKOICHHIO, B3AUMHOTO YBAKCHUS, OCPEIKHOTO OTHOIICHHUS
K KYABTYPHOMY HACJICOWIO W TPAAWOMIM MHOTOHAMOHANBHOTO Hapoma Poccwmiickoit dencpammm,
MPUPOJAE U OKPYKAIOIIEH cpee.

JlmqHOCTHBIE pe3ynbTaThl OCBOCHHS VueOHoro mnpeamera «buomorus» XOMKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTh 00YYAIOIIUXCS PYKOBOACTBOBATHC CHOPMHUPOBAHHOH BHYTPSHHCH MO3ULMEH
JUMYHOCTH, CHCTEMOH  LICHHOCTHBIX  OPHCHTAUMH, TO3HTHBHBIX  BHYTPCHHHUX  YOCKICHHIA,
COOTBETCTBYIOIIMX TPAIULIUOHHBIM LICHHOCTAM POCCHHCKOr0 OOINECTBA, PACIIUPCHHE >KH3HCHHOTO
OTBITA W OIBITA ACATEIBHOCTH B IPOLECCE PEANTH3aliid OCHOBHBIX HAIPABICHHUM BOCIHMTATEIBHON
JEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskgaHCKOro BOCIIUTAHUSA:

cOPMHUPOBAHHOCTh TPAXKAAHCKONW MO3UIMH OOVYAIOIIEIOCsS KaK aKTHBHOTO W OTBETCTBCHHOI'O
YJICHA POCCUHICKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTHUTYLIMOHHBIX MPaB U 0OA3aHHOCTEH, YBXKCHUE 3aKOHA U MPABOTIOPSAKA;

TOTOBHOCTh K COBMCCTHOU TBOPUYECKOW JACATCIBHOCTH IPH CO3AAHHHM YUCOHBIX MPOCKTOB,
peLICHUN VICOHBIX U MO3HABATCIBHBIX 33144, BBITIOTHEHHH OHONOTHYCCKUX SKCIICPHMCHTOB;

CHOCOOHOCTh ONPEIENATh COOCTBCHHYIO MO3MLHIO MO OTHOIICHHIO K SBICHISIM COBPECMCHHOM
SKM3HH U OOBSICHATH €€,

VMCHHC VYHTHIBATH B CBOUX JCHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aUMOACHCTBHS
TroeH ¢ pa3sHBIMHU YOCKACHHUAMU, KYTbTYPHBIMH LIEHHOCTSMH U COLHATBHBIM MOIOXKCHHEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOLIECCE COBMECTHOTO BHIMIOTHECHUS VICOHBIX, TO3HABATCIIBHBIX
U HCCIICAOBATCIBCKHUX 337a4, YBAXKHTCIBHOTO OTHOLICHHS K MHCHHIO OIIOHCHTOB MpU 00CY:KACHUH
CHOPHBIX BOIPOCOB OHOIOTHYCCKOTO CONCPIKAHNA;

TOTOBHOCTh K TYMAHUTAPHON U BOJOHTEPCKOM ACATEIBHOCTH,

2) NIATPHOTHYECKOT0 BOCIUTAHHS:

¢(hOPMHUPOBAHHOCTh POCCHIUCKON IPaXKTAHCKOH HICHTHYHOCTH, MATPHOTHU3MA, YBAKCHHUS K CBOSMY
HApOIy, YYBCTBA OTBCTCTBCHHOCTH Iepex PoxnHOM, ToprocT 3a CBOM kpaii, cBoto PoauHy, CBOM S3BIK U
KyJbTYPY, MPOILTOE W HACTOSIIEE MHOTOHAITMOHATIBHOTO Hapoaa Poccum;

LEHHOCTHOE OTHOIICHHE K NPHPOAHOMY HACIEAMIO W TAMATHUKAM TIPHPOJBI, TOCTIKEHHAM
Poccun B HayKke, HCKYCCTBE, CIIOPTE, TEXHOIOTHAX, TPYIE;



CIOCOOHOCTh OIICHHMBATH BKJIAJ POCCHUHUCKUX YUEHBIX B CTAHOBJICHHE W PA3BUTHC OHOJIOTHH,
MOHUMAHUS 3HAYCHUSI OMOJIOTUM B MO3HAHUHU 3aKOHOB MPUPOJBI, B JKU3HU YCIOBEKA M COBPEMCHHOTO
00IIeCTBA;

WACHHAS YOCKIEHHOCTh, TOTOBHOCTh K CITY:KEHHUIO U 3amute OTeuecTBa, OTBETCTBCHHOCTD 34 €rO
cyap0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIHTAHMSI:

OCO3HAHHUE AYXOBHBIX LICHHOCTEN POCCUIICKOTO HApOJa;

¢(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3ZHAHMS, STHICCKOTO MOBEACHU,

CIOCOOHOCTh OLICHHBATh CUTYALMIO U TNPUHUMATh OCO3HAHHBIC PCIICHUS, OPUCHTHUPYSICH HA
MOPATbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH,

OCO3HAHKEC JIMYHOTO BK/IAAA B HOCTPOCHHUE YCTOHYMBOTO Oy AYIIETO;

OTBCTCTBCHHOC OTHOWICHHC K CBOUM POAHUTCIAM, CO3JTAHHUIO CCMBH HAa OCHOBEC OCO3HAHHOTO
TPUHATHS ICHHOCTCH CCMCWHOM JKU3HU B COOTBCTCTBHU € TPAIULIUAMHU HapoaoB Poccun;,

4) 5cTEeTHYECKOr0 BOCIIUTAHUS ;

3CTCTHUYCCKOS OTHOIICHUE K MHUPY, BKIIOUYAS OSCTCTHKY OBITA, HAYYHOTO H TEXHUYCCKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECCTBEHHBIX OTHOIICHHUIA,

MOHUMAHHUC 3MOLMOHATBHOTO BO3ACHCTBHS KUBOH MIPUPOIHI U ¢¢ LICHHOCTH,

TOTOBHOCTh K CAMOBBIPAKCHHUIO B Pa3HBIX BHIAX HCKYCCTBA, CTPCMIICHHUC MHPOSBIATH KAuCCTBA
TBOPYECKOM JIMUHOCTH;

5) ¢uzuyeckoro BocmHUTAHMS, (POPMHPOBAHHS KYJbTYPbI 3A0POBbSI H 3MOLHOHAJILHOIO
dsiaromosyums:

MOHUMAHUEC M PeaTu3alys 3A0POBOr0 M OC30MacHOTO 00pasza KU3HU (3I0POBOC ITUTAHUC,
COOIFOICHUE THUTHCHUYCCKUX TPABUI U HOPM, COATaHCHPOBAHHBIA PEXKHUM 3aHATHH M OTJBIXA,
perynspHast (pusnUuecKas aKTUBHOCTh), OCPEIKHOTO, OTBETCTBCHHOTO M KOMIICTCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICHXHYCCKOMY 340POBbIO;

MOHUMAHUE HCHHOCTH MPABU HWHIUBUAYATBHOTO U KOJLUICKTHBHOTO OC30MACHOTO MOBSACHUS B
CUTYAIUSX, YTPOKAIOIMNX 3A0POBBIO U KU3HH JTIOACH;

OCO3HAHME TOCACACTBUH W HCOPUATHS BPCAHBIX MPUBBIYCK (ymOTPEOACHUS — ATKOTOJS,
HApPKOTHKOB, KYPCHHSI);

6) TPya0OBOr0 BOCIIUTAHHS:

TOTOBHOCTh K TPYY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAQIIO0US;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJIOTHYECKOM M COLMAIBHOW HANpPaBICHHOCTH,
CIOCOOHOCTh MHULIUUPOBATD, INTAHUPOBATE U CAMOCTOSTCIBHO BHIMOIHITh TAKYIO ACATCIIBHOCTD,

WHTEPEC K pasmudHbiM  chepaM nOpoecCHOHATBHON JICATCIBHOCTH, YMCHHE COBCPIIATH
OCO3HAHHBIN BBIOOP OyAVIICH MPO(ECCHH U PEATU30BBIBATE COOCTBCHHBIC KU3HCHHBIC TI/IAHBI;

TOTOBHOCTH U CITIOCOOHOCTH K 00PA30BAHHIO M CAMOOOPA30BAHUIO HA MPOTSHKCHUH BCCH JKU3HHU,

7) 5KO0JIOrHYeCKOr0 BOCIIHTAHUS ;

JKONIOTHYCCKH 1EJICCO00PA3HOE OTHOIICHUE K MPHPOAC KAK MCTOYHHUKY *KHU3HH HA 3eMJIC, OCHOBS
€€ CYLIECTBOBAHMUSL,

MOBBIIICHUE YPOBHS SKOMOTHYCCKOW KyNbTYPhl: MPHOOPETCHHE OTBITA INIAHHPOBAHUS MMOCTYIIKOB
U OIICHKHU X BO3MOKHBIX TTOCJICACTBHAN AT OKPYKAFOIICH CPCIBIL;

OCO3HAHKE I00ATBHOTO XAPAKTEPA SKOMOTUICCKUX MPOOJICM U IMyTCH X PEILICHHUS,

CIOCOOHOCTh HMCIOJIB30BATh MPHOOPSTACMBIC MPH H3YUYCHUH OHOJOTHU 3HAHUS M YMCHUS MPHU
peueHru TPoOJIeM, CBS3aHHBIX C PALMOHAIBHBIM TPHPOJONONB30BAHUEM (COOIIOACHHUS IIPABHIT
MOBCACHUS B TPUPOIC, HAMPABICHHBIX HA COXPAHCHHUC PABHOBCCHS B DKOCHCTEMAX, OXPAHY BUIOB,
3KOCUCTEM, OHOChEpBI);

AKTUBHOE HEMPUATHE ACUCTBUH, MPUHOCSINHMX BPEeA OKPYKAIIEH HMPUPOAHOU Cpeae, YMEHUE
MMPOrHO3UPOBATh HEOIATOMPUITHBIC SKOJIOTMUYCCKUEC TMOCACACTBUS MPCAMPUHUMACMBIX JCHCTBUN U
MPCAOTBPAIIATE UX;



HAJIUYNE PAa3BUTOTO SKOIOTHUCCKOTO MBIIIICHHS, 3KOIOTHICCKON KYIBTYPBI, OMBITA ACATCIBHOCTH
SKOJIOTHYECKOW  HANpaBICHHOCTH, VMCHHS  PYKOBOJACTBOBATBCS HWMH B IO3HABATCIIBHOM,
KOMMYHHKATHBHOW M COLMATIBHOM MPaKTHKE, TOTOBHOCTH K YYAaCTHIO B MPAKTHUCCKOH ICITCIBHOCTH
9KOJIOTHYECKOHN HANPABICHHOCTH,

8) HeHHOCTH HAYYHOr O MO3HAHUS:

cOPMHUPOBAHHOCTh MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO Pa3BUTHS
HAyKH ¥ OOINECTBEHHOM NPAKTHKH, OCHOBAHHOTO HA JHAJIOIES KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOCT'O MECTA B MOTHKYIBTYPHOM MHPE;

COBCPLICHCTBOBAHUC S3BIKOBOM U YMTATCIBCKOW KYJIBTYPBI KaK CPESACTBA B3AUMOJICHCTBHS MEXKIY
JEOABMU U TIO3HAHHUSI MHUPA;

MOHUMAaHUE creuuukn OHWOMOrHM Kak HayKd, OCO3HaHWd € poad B (OPMHPOBAHHH
PalMOHATIBHOTO HAYYHOTO MBIIIICHHUSA, CO3JAHHH IIEIOCTHOTO IPEACTABICHUS 00 OKPYKAIOMEM MHPE
KaK O CIUHCTBE IMPUPOJIBI, YCIOBEKA U OOLICCTBA, B MO3HAHUN NPUPOIHBIX 3aKOHOMEPHOCTECH U PELICHUH
mpoGIeM COXPaHEHUS MPUPOIHOTO PABHOBECHS,

yOeHKIEHHOCTh B 3HAUUMOCTH OHONOTHH TSI COBPEMCHHOW IIMBUIHM3ALUH. OOCCIICYCHUS HOBOTO
VPOBHS Pa3BUTHS MCOULMHBL, CO3JAHHC IICPCICKTHUBHBIX OHOTCXHOJNIOTHH, CHOCOOHBIX pelarh
pecypcHble TPOOIEMBI PAa3BUTHS YCTIOBCUCCTBA, MMOWCKA MYTEH BBIXOJA M3 TNOOATBHBIX 3KOIOTHYCCKHX
npobneM U 00eCHedeHHs Imepexoja K YCTOMYHBOMY Pa3BHTHIO, PALMOHAIBHOMY HCIIOJIb30BAHUIO
MPUPOAHBIX PECYPCOB U GOPMHUPOBAHHIO HOBBIX CTAHAAPTOB YKHU3HH;

3aHHTECPECOBAHHOCTE B IONYYCHHH OHOJOTMYCCKHX 3HAHMA B LENIX MOBBIIICHHSA OOLICH
KVJIBTYPBI, CCTECTBCHHO-HAYYHOW TPAMOTHOCTH, KaK COCTABHOM 4acTH (PYHKLHOHAJIBHOH IPaMOTHOCTH
oOyyaromuxcs, GopMupyeMoi Py U3YICHUH GHONOTHH;

MOHUMAHUE CYIIHOCTH METOJOB MO3HAHMS, UCTIONB3YEMBIX B €CTCCTBCHHBIX HAYKAX, CIIOCOOHOCTH
WCTONB30BaTh MONYYACMBIC 3HAHHS A7 AHAIM3a U OOBIACHEHMS SIBICHUH OKPYXKAKOLICIO MHUpa H
MPOUCXOMSINUX B HEM H3MCHCHHH, YMCHHE AENaTh O0OOCHOBAHHBIC 3aKTIOUYCHHS HA OCHOBC HAYYHBIX
(haKTOB U HMEIOIIUXCSA JAHHBIX C LIETBIO TIOTYUCHHUS JOCTOBCPHBIX BEIBOJOB;

CIOCOOHOCTb CaMOCTOSITEIBHO HCIOJIB30BATh OMONOTHUYECKUE 3HAHMS A PEIICHHS MPoOIeM B
peanbHBIX JKH3HCHHBIX CHUTYAITUAX;

OCO3HAHHE LICHHOCTH HAayYHOW JCATCIBHOCTH, TOTOBHOCTb OCYIICCTBIATH MPOCKTHYIO H
HCCIICA0BATEIBCKVIO ACATCIBHOCT HHIUBHAYAIBHO U B IPYIIIIC;

TOTOBHOCTh U CIOCOOHOCTh K HEMPEPHIBHOMY OOPa30BaHHIO U CAMOOOPA30BAHHIO, K AKTUBHOMY
MOJYYCHUIO HOBEIX 3HAHHH 10 OMOIOTHH B COOTBETCTBHH C JKU3HCHHBIMH NOTPEOHOCTAMHU.

METAINPEJIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHBIC Pe3yIbTATE OCBOCHHUS YICOHOro mpeameTta « BHoNorusy BKITIOUAIOT: 3HAYNMEIC
st (OPMHPOBAHHUS — MHUPOBO33PCHHUS  OOVYAMOIIMXCH  MEKAUCHHUILIMHAPHBIC  (MEXKIPSIMETHBIC)
OOIICHAYYHBIC TTOHATHS, OTPAKAIOIINE LETOCTHOCTh HAVYHOH KapTHHBI MHpa H CICHU(HKY METOIOB
MO3HAHUS, UCTIONB3YEMBIX B CCTCCTBCHHBIX HAYKaxX (BEIECTBO, SHEPIHS, SBICHHE, MPOLECC, CHCTCMA,
HayYHBIA (DAKT, MPHHLMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, HCCICAOBAHUC, HAOMIOICHIC,
U3MEPCHHE, DJKCIICPHUMEHT W JIPYTHE), VHHBEPCATbHBIC Yy4YcOHBIC MOEHCTBUA (TMO3HABATCIBHEIC,
KOMMYHHKATHBHEIEC, PETYIATUBHEIE), obecreunBatomue GopMHupoBaHre (GYHKIHOHATBHOW IPAMOTHOCTH
U COLMATBHON KOMICTCHLUUH OOVYAIOIIHMXCS, CHMOCOOHOCTh OOYYAFOIMUXCS HCIOIb30BATh OCBOCHHBIC
MEKIUCIUIUTHHAPHBIC, MHPOBO33PCHUCCKHE 3HAHUS W VHHUBEPCAJIbHBIC VIeOHBIC JCHCTBHS B
MO3HABATEIBHON U COLUATIbHOU MPAKTHUKE.

B pesynprare uszyueHus OHOJOTHH HA YPOBHE CPSAHEro O0IIEro odpa3oBaHuUs y 00YUAROIICTOCS
OyayT c(hopMHUpPOBAHEI TO3HABATCIBHBIC YHHUBCPCANBHBIC YUYCOHBIC JCHCTBUS, KOMMYHHKATHBHEIC
VHHUBEPCATBHBIC VUCOHBIC ACHCTBHS, PETY/STHBHBIC VHHBCPCATBHBIC VUCOHBIC NCHCTBUS, COBMCCTHAS
JCATETBHOCTb.



MertanpeaMeTHbIC PE3yIbTATH OCBOCHHS MPOTPAMMEBI CPEIHEro oOmero oOpa3oBaHHs JOTKHBI
OTpaKarhb:

OBJjiageHne YHHBEPCAJbHBIMH y4eOHBIMH MO3HABATEIbHBIMH AeHCTBHSAMHU:

1) 6a3oBbIe JJOruyecKHe AeiCTBHA:

CaMOCTOATETIBHO (POPMYITHUPOBATE M AKTYATH3UPOBATh MPOOIEMY, pacCMaTPHBATE €€ BCCCTOPOHHCE,

WCTONB30BaTh NMPH OCBOCHUH 3HAHWH NPUEMBI JOTHYCCKOTO MBIIIICHHS (aHATH3a, CHHTE3a,
cpaBHCHUs, Kaaccuuraimm, 0000ICHHS), PACKPBIBATE CMBIC] OHONMOTHUCCKUX MOHITHH (BBIACTATh UX
XapaKTepHBIC MMPU3HAKY, YCTAHABIUBATD CBA3U C JPYTUMH HOHATHAMU);

OMPEENATE LEIH ACATCIBHOCTH, 3aJaBas MapaMeTpbl U KPUTCPHH UX NOCTIDKCHHS, COOTHOCHTD
PE3VABTATHL ACATCIBHOCTH C MIOCTABICHHBIMH LICISIMU;

HCTIONIb30BaTh OHOIOTHYCCKUE TOHATHS 111 0OBSICHEHUS (HaKTOB U SBICHUN KUBOU IPHPOIBL;

CTPOHTEL JIOTHYCCKUE PACCYXACHHUS (MHIYKTHBHBIC, ACAYKTUBHBIC, IO AHANOTHH), BBISBIATH
3aKOHOMCPHOCTH U HPOTHBOPCYHS B PACCMATPHBACMBIX SBICHHAX, (OPMYTHPOBATh BBIBOIBI H
3aKITIOUCHUS,

MPUMEHATh CXCMHO-MOJCNIBHBIC CPEACTBA 1 NPCACTABICHUS CYIICCTBCHHBIX CBA3CH H
OTHOUICHHHA B H3VYacMbIX OHOJIOTMYCCKHX OOBCKTaX, a TaKKe MPOTHBOPEYHH pPasHOTO poAa,
BBISIBIICHHBIX B PA3JIMYHBIX HH(OPMALMOHHBEIX HCTOYHUKAX;

paspabaTeiBaTh IUIAH PELICHUS HPOONEMBI C VUETOM aHATH32 HMCIOLIMXCS MATCPUANBHBIX H
HEMAaTEPHANTBHEIX PECYPCOB;

BHOCHTb KOPPCKTHBBI B JCATCIBHOCTD, OLCHHBATh COOTBCTCTBHE PE3YJIbTATOB LCIAM, OLICHUBATD
PHCKH TIOCTCACTBUH JCATCIBHOCTH,

KOOPAWHHPOBATh M  BBINOJHATH paboTy B  YCIOBHAX  PEaTbHOTO, BHPTYAIbHOTO H
KOMOWHHPOBAHHOTO B3aMMOICHCTBU;

Pa3BUBATh KPCATHBHOE MBILIUICHHUE NIPH PEIICHHUH KU3HCHHBIX MPOOIIEM.

2) 0a30BbIE HCCIIEAOBATENLCKHE ACHCTBHS:

BIAJCTh HAaBBIKAMH VUCOHO-HUCCICAOBATCIBCKOH H HPOCKTHOW JCATEIBHOCTH, HABBIKAMH
paspernieHus mpodIeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITCIBHOMY HMOHCKY METOJOB PELICHUS
MPAKTUYCCKUX 331a4, MPUMCHECHUIO PA3THYHBIX METOJOB NIO3HAHMSI,

WCTONB30BaTh PA3iMYHbIC BHABI JACATCIBHOCTH MO TMOJIYYCHHIO HOBOTO 3HAHHA, €ro
HHTCPIPETALHH, MPEoOPasoBaHNIO U NPUMCHCHHIO B YICOHBIX CHUTYALMSX, B TOM YHCIC NMPH CO3AaHUH
yueOHBIX H COMUATBHBIX POCKTOB;

($opMHPOBATh HAYYHBIM THUI MBILIJICHUS, BIAACTh HAYYHOH TEPMHHOIOTHEH, KIIOUCBBIMU
MOHATHAMU M METOAAMU;

CTaBHUTh H (POPMYIHPOBATH COOCTBECHHBIC 331241 B 00Pa30BaTCIbHON ACATCIBHOCTH U JKU3HEHHBIX
CUTYALIMSAX;

BBISBIIAITh NPUYHHHO-CICACTBCHHBIC CBA3H M aKTYAIU3HUPOBATh 33Javy, BBIABHTATh THIOTE3Y €€
pCLICHMS, HAXOOUTh APTyMCHTHI AN JOKA3aTCIbCTBA CBOMX YTBCPXKACHHM, 3aJaBaTh mapamMeTpbl U
KPHUTCPHH PEIICHUS,

AHATU3UPOBATh TOJIYUCHHBIC B XOJC PCIICHHUS 3aJaYd PE3YJIbTAThl, KPUTHUCCKH OLICHHBATH WX
JOCTOBEPHOCTD, MPOTHO3UPOBATE H3MCHEHHC B HOBBIX VCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CHTYaLHsIM, OLICHUBATh NPUOOPCTEHHBIN OIBIT;

OCYILCCTBIATh LICICHANPABICHHBIM MMOHCK TEPEHOCA CPEACTB W CHOCOOOB  ACHCTBHS B
pohSCCHOHATBHY IO CPEY;

VMETh IEPCHOCHUTh 3HAHUS B ITO3HABATCIFHYIO U MPAKTHUCCKYIO 00IaCTH MKHU3HEACIATCIBHOCTH,

VMETh HHTETPHPOBATh 3HAHUS U3 PA3HBIX MPEIMETHEIX 00nacTei;

BBIJBUTATh HOBBIC HICH, MPEATararb OPUTHHATIBHBIC TOAXOAB U PCIUCHHS, CTABUTH MPOOICMBI U
3a1a4H, JONYCKAIOIIHE aTbTCPHATHBHBIC PCLICHU.

3) paGora ¢ unopmanueii:

OPHCHTUPOBATHCA B PA3INYHBIX UCTOYHHKAX WH(pOpMAaUUHU (TEKcTe VUeOHOro mocodus, HaAyIHO-
MOMYJIIPHON TUTEparype, OHONOTHUECKHX CIOBAPSX H CIPABOYHHUKAX, KOMITBIOTCPHBIX 0a3aX AAHHBIX, B



Wuteprere), aHanuzuposate HHOOPMALMIO PA3MUYHBIX BHAOB U (GOPM NPEACTABICHHS, KPHUTHUCCKU
OLICHUBATh ¢ JOCTOBCPHOCTh M HEIPOTHBOPCUHBOCTD;

(hopMyIHPOBATH 3aIPOCHl K IPUMCHSATE PA3THIHBIC METOABI PH MOKCKE H OTOOPE OHOIOrHICCKON
vHpOPMAITUH, HECOOXOAUMOH IS BRITTOJHCHUS YICOHBIX 3a1a4;

mpuoOpeTaTh  ONBIT  WCHOJB30BaHHS  HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJOTHUH,
COBCPLICHCTBOBATE KYJIBTYPY AKTUBHOTO HCIIONB30BAHUS PA3TUYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOATEIBHO BEIOHpPATh ONTHMANBHYIO GOPMY HpEeACTaBICHHUS OHOIOrHYecKOl HHpopMarmu
(cxemsl, rpaduky, TUarpaMMsl, TAOIULBL, PUCYHKH H JPYTOE);

HCTIONIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MpHU padoTe ¢ OHOIOrHYecKoi nH(pOpMaHeH:
MPUMEHSITh XUMHUCCKHE, PU3HUCCKUEC U MATEMATHUCCKUE 3HAKH H CUMBOJbI, (popMymnsl, abOpeBHaTYpY,
HOMEHKJIATYPY, UCIOIb30BaTh U NPEOOPA30OBhIBATh 3HAKOBO-CHMBOIUYCCKUE CPEACTBA HATTISAHOCTH;

BJ4JCTh HABBIKAMH PACIIO3HABAHWA W 3aIUHUTH MHGOPMaUWy, HHOOPMALMOHHOH OE30MaCHOCTH
JTMIHOCTH.

OBjiageHne YHHBEPCAJbHBIMH KOMMYHHKATHBHBIMH JeHCTBHSIMHU:

1) obuieHue:

OCYILCCTBIATh KOMMYHHUKAIIMHA BO BceX cepax »KHU3HM, aKTHBHO y4YacTBOBATh B AUANOTC WM
JUCKYCCHHM MO CVINECTBY 00CYKIacMOHM TEeMBI (YMEHHC 3aJaBaTh BOMPOCHI, BBICKA3BIBATH CYXKACHUS
OTHOCHTCIIEHO BHITIOMHCHUS NMPEAIaracMou 3aJa4H, YIUTHIBAaTh UHTCPECHl U COTTIACOBAHHOCTD MO3MLME
JPYTUX YYACTHHUKOB AUAJTIOTa HITH JUCKYCCHH);

pacmo3HaBaTek HEBEpOATBHBIE CPECACTBA OOLICHHWS, MOHHUMATh 3HAYCHHC COLMAIBHBIX 3HAKOB,
MPEANOCHUIOK BO3HUKHOBCHHS KOH(QIMKTHBIX CHUTVALHH, VMETh CMAr4atek KOHQIHKTEI W BECTU
MCPETOBOPBI;

BIAJCTh PA3MHYHBIMU CrocoOamMu OOIICHMS W B3aWMOJCHUCTBHS, MMOHUMATh HAMEPCHHS IPYTHX
TrOCH, MPOSIBILAITh VBKUTCIBHOS OTHOLICHHUE K COOCCCAHUKY U B KOPPEKTHOH (opme popmyarpoBaTh
CBOH BO3PKCHUS,

Pa3sBEPHYTO U IOTHYHO H3NIATaTh CBOKO TOUKY 3PCHHS C HCIIOIb30BAHHEM SI3BIKOBEIX CPEICTB.

2) coBMeCTHAs AESITEIbHOCTD:

MOHUMATB U UCIOJIb30BaTh MPCHMYINCCTBA KOMAHIHOH H HHANBHAYATIBHOU PabOTHl IPH PCIICHUH
OHONOTHYCCKOH  TPOONEMBI, OOOCHOBHIBATH HEOOXOAWMOCTh MPHUMEHCHHS TCPYINOBHIX  (opMm
B3aUMOJCHCTBU MPH PEIICHUH YIeOHOM 3a1a4H;

BBIOMpATh TEMATHKY W MCTOABI COBMCCTHBIX JACHCTBHH € YYETOM OOMHMX HHTEPECOB H
BO3MOXKHOCTCH KKIOTO WICHA KOJIJICKTHBA;

MPUHHUMATh LIETIH COBMECTHOM ACATEIBHOCTH, OPTaHH30BBIBATE U KOOPAWHUPOBATH JCHCTBUA MO €
JOCTHKCHHMIO. COCTAaBITh IUIAH JACUCTBHM, pacHpeacysaTh pPoOaHM ¢ y4ETOM MHEHUH VYACTHHKOB,
00CYXKIaTh PE3YAbTATH COBMECTHOH paboThI;

OLICHUBATh KAa4YeCTBO CBOCTO BKIQJa M KAKIAOTO YYACTHHKA KOMAHABI B OOIIMH PE3yabTaT IO
paspaboTaHHBIM KPHTCPHSIM;

MpeaaraTe HOBBIE MNPOCKTHI, OLCHHWBATh WIACH C TO3WLMHA HOBH3HBI, OPHIMHAJIBHOCTH,
MPaKTUIECKOU 3HAUUMOCTH;

OCYILECCTBIATh MO3UTHBHOC CTPATCTHYCCKOC MOBCACHHUEC B PA3NUYHBIX CHUTYALUAX, MPOSBIATH
TBOPYCCTBO U BOOOPAKCHUES, ObITh HHHIIMATHBHBIM.,

OBJjiageHHe YHHBEPCAJIbHBIMH PEryJISITHBHLIMH A€iCTBHIMU:

1) camoopranusamusi:

HCTONB30BaTh OHOJIOTHYECKUE 3HAHUS AJIS BBISABICHUS MPOOJIEM M WX PCLICHUS B YKU3HCHHBIX U
VueOHBIX CUTYALUX;

BBIOUpaTh HAa OCHOBE OHMOIOTHYCCKUX 3HAHWHM LEIECBHIC M CMBICTIOBHIC YCTAHOBKH B CBOHX
JEUCTBUAX W IIOCTYNKAaxX II0 OTHOLICHUIO K JKUBOM NPUPOJE, CBOEMY 3A0POBBIO U 3J0POBBIO
OKPYKAIOLINX;

CaMOCTOATEIBHO OCYIIECTBIIATh MO3HABATEIBHYIO ACATCIBHOCTD, BBISBIATE MPOOICMBI, CTABUTD U
(dhopMyaHpOBaTh COOCTBCHHBIEC 3302491 B 00Pa30BATCIbHON ACATCIBHOCTH H JKU3HCHHBIX CHUTYaLUAX;



CaMOCTOATEIBHO COCTABIATh IUTAH PEIICHHS NpoOIeMbl € VUETOM HMCIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTCH U MPEANOUTCHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaLIHSIM;

pacIIupsTh PAaMKH Y4eOHOTO MPEIMETa HA OCHOBE THYHBIX MPEANOUYTCHHIH;

JCJIaTh OCO3HAHHBIN BEIOOD, apIrYMEHTHPOBATE €r0, OpPaTh OTBETCTBCHHOCTD 32 PCLICHHC,

OILICHUBATH PUOOPCTEHHBIH OTIBIT,

€noco0CcTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO ITUPOKOU 3PYIULIMN B PA3HBIX 007aCTAX 3HAHUH,
MOCTOSTHHO TOBBIIIATE CBOM 00Pa30BATCIbHBIN U KYJIBTYPHBIN YPOBCHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTVaLUSAM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YIbTATOB LIEIISIM,

BI4JCTh HABBIKAMH ITO3HABATCIBHOU PE(ICKCHH KaK OCO3HAHHS COBCPLIACMBEIX JICHCTBUH H
MEBICTTHTENIBHBIX MPOLIECCOB, MX PE3YIbTATOB H OCHOBAaHHH, HCHOJb30BaTh HPHEMBI PEGIICKCHU IS
OLICHKU CHTYaIliH, BEIOOPA BEPHOTO PCIICHUS,

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELLEHUS 10 UX CHIKEHHUIO,

MPUHUMATh MOTHUBBI U apPTYMEHTHI JPYTUX MIPU aHATU3E PE3YJIbTATOB ACITEIbHOCTH,

3) npunsiTHE Ce0s1 U JPYrHX:

MPUHAMATE ce0s1, MOHUMas CBOU HEJOCTATKH U JOCTOWHCTBA,

MPUHUMATh MOTHUBBI U apPTYMEHTHI JPYTUX MIPU aHATU3E PE3YJIbTAaTOB ACITEIbHOCTH,

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKH,

pasBUBaTh CIOCOOHOCTh IOHHUMATH MHP € MO3ULFH APYTOTrO YCIOBCKA.

HPEJMETHBIE PE3YJ/IbTATBI

IMpeamerHpic  pe3yabTaThl OCBOCHHS COACP:KaHUS yueOHOro mpeamera «buomorus» Ha
VIIyONEHHOM YPOBHE OPUCHTHUPOBAHB Ha obecnedcHHe npoQUIBHOTO OOVUCHHUS OOYYarOIIUXCS
ouonornd. OHU BKIIOYAIOT. CHCLUPUYSCKUE XIS OHMOJIOTMHM HAYYHBIC 3HAHMS, YMCHHS H CIIOCOOBI
JCHUCTBUEM MO OCBOCHHID, HHTCPIPETALMU M NPCOOPa30BAHMIO 3HAHUH, BUABI JCATCIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUH U UX MPUMCHCHUIO B PA3TMYHBIX YICOHBIX, & TAKKE B PCAIbHBIX JKU3HCHHBIX
cutyanusix. [ IpeaMeTHBIC pe3ynbTaThl MPSACTABICHBI IO TOAaM U3YUICHUS.

IIpeamerHbic pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buomorus» B 10 Kiacce AOMKHBI
OTpaKarhb:

c(hOpMUPOBAHHOCTh 3HAHHUH O MECTC M POAH OHOJOTHH B CHCTEME CCTCCTBCHHBIX HAyK, B
(hOpPMHUPOBAHUH CCTCCTBCHHO-HAYYHOW KAPTHHBI MHUPA, B IMO3HAHUHM 3aKOHOB MPUPOIABl H PCLICHHH
MpoOJIeM PALMOHAIBHOTO MPHUPOJOTIONb30BAHMS, O BKJIAAC POCCHHCKUX M 3apyOCKHBIX YUYEHBIX B
pasBuTHEC OHMOJIOTHH,

BAQJCHUC CHCTCMOUM OWOMOTMYCCKHUX 3HAHMH, KOTOpas BKIKOYACT. OCHOBOIIOJIATAMOINNC
OHOJOTHUCCKUE TCPMHHBI W MOHATUS (KU3HB, KJICTKA, OpPraHusM, MeTaboam3M, TOMEOCTas,
CaAMOPETYJISIUs, CAMOBOCIPOU3BCACHUS, HACACACTBCHHOCTh, H3MCHYHMBOCTh, POCT W PA3BUTHE),
ouonoruueckue teopun (kactounas teopust 1. Illsanna, M. llnetinena, P. Bupxosa, xpomocomHas
Teopust HacieacTseHHocTd 1. Moprana), yvuenus (H. WM. BaBumoBa — 0 meHTpax MHOroo0pasus u
MMPOUCXOKACHHUS KyJIbTYPHBIX PACTCHHUEH), 3aKOHBI (CIUHOOOpA3usi MOTOMKOB IICPBOTO MOKOJICHUS,
PaCIICIICHHs, YUCTOTHI TaMET, HE3ABUCHUMOIO HacjcaoBanus 1. MEHICHs, TOMOJOTHYCCKUX PII0B B
HacneacTeeHHOH nameHunBoctu H. M. BaBuiiosa), mpuHImel (KOMINIEMEHTAPHOCTH),

BAQJCHUC OCHOBHBIMHU MCTOJAMH HAYYHOTO TMO3HAHHS, WCMOJb3YEMBIX B OHOJOTHYCCKHUX
WCCIICIOBAHUSX JKUBBIX 00BEKTOB (OMUCAHUE, U3MEPCHUE, HAOIFOACHUE, SKCIICPUMEHT);

YMCHHC BBIAC/IATh CYIICCTBCHHBIC MPU3HAKKA. BHPYCOB, KICTOK TMPOKAPHOT U OYKAPHOT,
OJHOKJICTOYHBIX U MHOTOKJICTOUHBIX OPTaHHU3MOB, B TOM YHUCJIC OakTepuii, rpHOOB, PACTCHHM, dKHBOTHBIX
M YCIOBCKA, CTPOCHUS OPraHOB M CHCTEM OPTaHOB PACTCHHH, JXKHBOTHBIX, YCIOBCKA, MPOLECCOB
JKU3HEACITCABHOCTH, MPOTCKAOIINX B OPraHM3Max PACcTCHUH, KHUBOTHBIX M YCJIOBEKA, OMOJOTHYCCKUX
mporeccoB. odOMeHa BemecTB (MeTabonn3M), MPEBPALICHHS BSHEPTUH, OpPOKCHHSA, ABTOTPOPHOTO H



reTepoTpoPHOrO THIOB NHTaHHSA, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO33, MeEHo03a, raMeTOreHe3a,
3MOpHOreHe3a, NOCTIMOPHOHATEHOTO Pa3BUTHS, PA3MHOXKCHUS, HHIUBHAYATIBHOTO PA3BHTH OpraHU3Ma
(oHTOrCHE32), B3AaMMOACHCTBHUS TEHOB, TETEPO3HCA, NCKYCCTBCHHOTO 0TOOPA;

VMCHHC VCTAaHABIUBATh B3AUMOCBSI3H MEXKIY OPTraHOMJAMH KJICTKH M UX (PYHKIMSIMHU, CTPOCHUEM
KICTOK pasHbIX TKaHCH W WX (YHKUISMH, MEKAY OpPraHaMH W CUCTEMaMH OPraHoOB V PACTCHHH,
JKUBOTHBIX U YCJIOBCKA H UX (PYHKIUAMHU, MEKAY CHCTEMAMH OPTaHOB U UX (PYHKIMAMU, MEKAY STanaMu
oOMECHa BEINECTB, JSTalaMd KICTOYHOIO LMKIA M JKH3HCHHBIX ILHKIOB OPraHU3MOB, STanaMu
SMOPHOHABHOTO Pa3BUTHSL, FCHOTHIOM U (peHOTHIIOM, (PEHOTHUIIOM H aKTOpaMH CPEeabsl OOHTAHUS,

VMCHHUE BBIABIATH OTIMUUTCIBHBIC TPU3HAKU KUBEIX CUCTEM, B TOM YHCIE PACTCHUH, )KUBOTHBIX U
YEIOBCKA;

VMCHHE WCIONB30BATh COOTBETCTBYIOLIHEC APTYMCHTHI, OHOJOTHUCCKYHD TEPMHHOJIOTHIO U
CHUMBOHKY IS JOKA3aTCIBCTBA POACTBA OPIaHU3MOB PA3HBIX CHCTEMATHUCCKUX TPYIIIL,

VMCHHE pelarh OWOJOTMYECKUE 3aJadH, BBISBIAT NPHUHHHO-CICACTBCHHBIC CBSI3H MEXKIY
HCCIIEAYEMBIMHA OHOMOTHUCCKIMH MPOLICCCAMH H SIBICHHSAMH, JCJIATh BHIBOJAB U MPOTHO3bI HA OCHOBAHHUHU
MOJYYCHHEIX PE3YIbTATOB;

VMCHHE BBHITIONIHATE Ta0OPATOPHBIC M MPAKTHUCCKUE paboThl, COOMOATh MpaBHia MpH padoTe ¢
yueOHBIM U T1a00PATOPHEIM 000PYAOBAHHEM;

VMCHHE BBLABHUIATh THIIOTE3Bl, MPOBEPATh MX OKCICPUMCHTAIBHBIMH CPEACTBAMH, (QOPMYIUpYS
LEJIb UCCICA0BAHUS, aHATH3UPOBATh MTOTYUCHHBIC PE3YJIBTATH U ICNATh BHIBOIHL;

VMCHHE yYacTBOBATh B YICOHO-HCCICIOBATCIBCKON PaboTe O GHONIOTHH, SKOJOTHH U MCIULIMHE,
MPOBOAMMOM Ha 0a3ec IUKONBHBIX HAYYHBIX OOLICCTB, W NYONHMYHO NPEACTABIATH MOTYUCHHEIC
PE3VABTATH HA YICHHICCKUX KOHPECPCHLINAX;

VMCHHC OLICHUBATh 3THYCCKUE ACHCKTBI COBPEMCHHBIX HCCICIOBAaHWM B 0o0macTh OHOJOTHH H
MEIWIUHBl (KIOHHPOBAHUE, HCKYCCTBCHHOC OIUIOJOTBOPCHHE, HAMNPABICHHOC W3MEHCHHEC TCHOMA H
CO3JaHHE TPAHCTCHHEIX OPTaHU3MOB);

VMCHHE OCVIICCTBIIATE OCO3HAHHBIH BbIOOp Oyaymedl mnpodecCHOHATBHOH ACATCIBHOCTH B
oOnactH OWOIOTHH, MCAHMLUHBI, OHOTCXHONOTWH, BCTCPHHAPUH, CCIBCKOTO XO3MKWCTBA, MHIICBOMH
MPOMBIIIJICHHOCTH, YINIYONATe MO3HABATCIBHBIA WHTEPEC, HAMPABICHHBIM HA OCO3HAHHBIA BHIOOP
COOTBETCTBYIOLICH NPOGECCHU U MPOAOIKCHUE OHOTOTHIECKOro 00pa30BaHMsl B OPraHU3aLUIX CPEIHETO
poh)eCCHOHATBPHOTO U BBICIIETO OOPA30BAHUS.

IIpeamerHbic pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buomorus» B 11 Kiacce AOMKHBI
OTpaKarhb:

cOPMHUPOBAHHOCTh 3HAHMH O MecTe H POiau OHONOTHH B CHCTEME CCTCCTBCHHBIX HAYK, B
(hOPMHPOBAHNM COBPEMCHHOM €CTCCTBCHHO-HAYYHOU KAapTHHBI MHPA, B MO3HAHUH 3aKOHOB MPUPOIEI U
PCLICHUN SKOJIOTHUCCKUX MPOOIEM HYEIOBEUYECTBA, 4 TAKKEC B PEIICHHH BOIMPOCOB PALHOHATBHOTO
MPUPOAOIONb30BAHMS, U B JOPMHUPOBAHUH LICHHOCTHOI'O OTHOLICHUS K IPUPOAE, OOLIECTBY, YCIOBEKY, O
BKJIAJIC POCCUHCKUX U 3apYOECKHBIX VUEHBIX-OHOIOTOB B PA3BHTHE OHONOTHH;

VMCHHE BIQJCTh CHCTEMOHW OHONOTHYCCKHUX 3HAHWH, KOTOpas BKIIOYACT ONPEACICHUS H
MOHUMAHUE CYIIHOCTH OCHOBOIIOJATAOIIHNX OHOJOTMYCCKHX TCPMHUHOB W MHOHATHH (BHI, SKOCHCTEMA,
ouocdepa), Ouonoruucckue teopuu (dBomoumoHHas teopus Y. JlapBuHa, CHHTCTHYCCKAs TCOPHS
sponmrounn), yucHus (A. H. Cesepuosa — o myTsx u HanpasneHusix 3sojroiun, B.U. Bepuaackoro — o
ouocdepe), 3axonsl (rereruucckoro pasuosecust k. Xapau u B. BaiiuOepra, 3apoapIiieBOro ¢xocTea
K. M. bopa), npaBuna (Munumyma 0. Jlubuxa, 3KOJOTHUSCKON MHHPAMUABI DHECPTHH), THIIOTE3bI
(runotesa «mupa PHK» V. I'unGepra);

VMCHHUE BIIAJCTh OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHHSA, HCIIOIb3YEMBIMU B OHOJTOTHYECKUX
HCCIICIOBAHUSX KHUBBIX OOBCKTOB M 3KOCHUCTEM (OIMHUCAHHUC, M3MCPCHHC, HAONIOACHHUC, IKCICPUMEHT),
cnoco0GaMH BHISIBICHMS M OLICHKH aHTPOIIOTCHHBIX H3MCHCHHH B IPUPOJE;

VMCHHE BBIACIATH CYLICCTBCHHBIC MPH3HAKU. BHIOB, OHOICOLICHO30B, DKOCHCTEM U Ouocdepsl,
CTaOWIN3UPVIOIIETO, ABIKYIICTO H Pa3phIBAIOLICTO E€CTECTBCHHOrO OTOOpA, AIONATPUYCCKOrO H
CUMIATPHUYECKOr0 BHA000PA30BAHUS, BIHSHHS JBIDKYINUX CHJI 3BOMIOLMH HAa TeHOQOH[ MOIMYJIALUH,



MPUCHOCOOICHHOCTH OPraHU3MOB K cpeae OOWTaHMs, YCPEIOBAHMS HAMPABICHUH 3BOJIOLUH,
KPYTOBOPOTA BELICCTB M MOTOKA YHEPTUH B IKOCUCTEMAX;

VMCHHC VYCTAaHABIHBATh B3aMMOCBA3M MEXIY NPOLECCAMH SBOIIOLMHM, ABIDKYLINMH CHIAMH
AHTPOIIOTCHE3a, KOMIIOHEHTAMH PA3IMYHBIX SKOCHCTEM U MPHCIIOCOONCHUAMH K HUIM OPTaHHU3MOB;

VMCHHUE BBISBIIATH OTIHYUTCIIBHBIC MPU3HAKH JKHUBBIX CUCTEM, MPUCIIOCOOICHHOCT BHJIOB K Cpeae
oOuTaHNA, aOHOTHYCCKHX H OHOTHUYSCKHMX KOMIIOHCHTOB 3KOCHCTEM, B3AaUMOCBS3CH OpPraHM3MOB B
co00IIeCTBAX, AHTPOMOTCHHBIX H3MCHECHHH B 3KOCHCTEMAX CBOCH MECTHOCTH;

VMCHHE WCHONB30BATh COOTBETCTBYIOLIHE AapPryMEHTHI, OHOIOTHYECKYIO TEPMUHOJOTHIO H
CHUMBONHKY JUIS AOKA3aTEIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMATHUCCKUX TPYIII, B3aUMOCBSI3H
OpraHu3MOB H cpeasl OOWTAaHMs, CAWHCTBA YCIOBCUYCCKHX pac, HEOOXOANMOCTH COXPaHCHUS
MHOT000pasmsl BUIOB U 3KOCHCTEM KaK YCIOBHS COCYIICCTBOBAHHS MPHPOABI H YCTOBEUCCTRA;

VMCHHE pelarh OWOJOTMYECKUE 3aJadH, BBISBIAT NPHUHHHO-CICACTBCHHBIC CBSI3H MEXKIY
HCCIIEAYEMBIMUA OHONOTHUCCKHMH HMPOLICCCAMU U SBICHHUSMH, JCIATh BHIBOABI H MPOTHO3bI HA OCHOBAHUH
MOJYYCHHEIX PE3YIbTATOB;

VMCHHE BBHITIONIHATE Ta0OPATOPHBIC M MPAKTHUCCKUE paboThl, COOMOATh MpaBHia MpH padoTe ¢
yueOHBIM U T1a00PATOPHEIM 000PYAOBAHHEM;

VMCHHE BBLABHUIATh THIIOTE3Bl, MPOBEPATh MX OKCICPUMCHTAIBHBIMH CPEACTBAMH, (QOPMYIUpYS
LIEJIb UCCICA0BAHUS, aHATH3UPOBATh MTOTYUCHHBIC PE3YIIBTATHI U ICNATh BHIBOBI;

VMCHHE yYacTBOBATh B YICOHO-HCCICIOBATCIBCKON PaboTe O GHONIOTHH, SKOJOTHH U MCIULIMHE,
MPOBOAMMON Ha 0a3c IUKONBHEIX HAYYHBIX OOLICCTB, W NYONHMYHO NPEACTABIATH MOJIYUCHHBIC
PE3VABTATH HA YICHHICCKUX KOHPECPCHLINAX;

VMCHHUE OLICHUBATh TUIOTE3bI H TCOPUH O MPOUCXOKACHUH JKU3HH, YCIOBCKA U YSTIOBCUCCKHUX Pac,
0 MPHYMHAX, HOCIEACTBUAX H COCcO0ax NpeoTBpaLCHNs r100albHBIX H3MEHEHHH B Onocdepe;

YMCHHE OCYIICCTBIIATE OCO3HAHHBIA BbIOOP Oyaymiell mpodecCHOHATBHOW ACATCIBHOCTH B
oOnactH OHWOJOTHH, SKOJIOTHH, MPHPOAONONb30BAHMS, MEIULMHBL, OHOTCXHOJNOTHH, MCHXOJIOTHH,
BCTCPUHAPHH, CCIIBCKOTO XO3SICTBA, MUILECBOH MPOMBIIITICHHOCTH, YTIAYOIATh MO3HABATCIBHBIA HHTEPEC,
HAIPaBJICHHBIH HA OCO3HAHHBIN BEIOOP COOTBETCTBYIOIICH MpodeccH U MPOJOIKEHHE OHOTOTHYECKOrO
00pa30BaHMs B OPraHU3aLUAX CPEIHETO NMPOYECCHOHATBHOTO U BHICIIETO 00PA30BAHHUIL.



TEMATNYECKOE NJ1AHNPOBAHWNE

10 KJTACC
No
i HaunmeHoBaHMe pa3genoB U TeM NporpamMmmebl

o A W N R

10

1

12
13
14
15
16
17

Brnonorus Kak Hayka

JKVBble CUCTEMBI N UX N3yYeHne

buonorua Knetku

XuMuyeckasa opraHmsaums KneTku

CTpoeHune 1 PyHKLUN KNETKN

OO6MeH BeLLecTB 1 NpeBpaLLeHne 3Heprum B KneTke

HacneacTBeHHas UHGoOpMaLuUsa 1 peannsauus eé B
KNeTke

YKUBHEHHbIV LUK KNETKK
CTpoeHMe 1 PYHKLMM OpraHnM3mMoB
PasMHOX€eHMWe 1 pa3BUTIE OPraHM3MOB

CeHeTMKa - HayKa O HacNeACTBEHHOCTU U
M3MEeHYMBOCTM OpPraHNM3MoB

3aKOHOMEPHOCTM HacNeACTBEHHOCTH
3aKOHOMEPHOCTU U3MEHUYNBOCTHU

[CeHeTMKa yefnoBeka

Cenexkuns opraHMsmoB

BrvoTexHonorns n cmHTeTMYeckaa 6uonorus

PesepBHOe Bpems

OBUWEE KOJIMYECTBO YACOB MO NPONrPAMME

KonunyecTtBo yacoB

Bcero

= &~ A WO O

102

KOHTpoO/bHbIE
paboThbl

MpakTnyeckue
paboThbl

0.5

15

15

0.5

13

ONEeKTPOHHbIe

(undpossble)
obpasoBaTesibHble

pecypchbl
httt>s://mvschool.edu.ru/
httt>s://mvschool. edu.ru/
https://mvschool.edu.ru/
httt>s://mvschool.edu.ru/
https://mvschool.edu.ru/
httt>s://mvschool.edu.ru/

https://mvschool.edu.ru/

httt>s://mvschool.edu.ru/
https://mvschool.edu.ru/
httt>s://mvschool.edu.ru/

httt>s://mvschool.edu.ru/

https://mvschool.edu.ru/
httt>s://mvschool.edu.ru/
https://mvschool.edu.ru/
httt>s://mvschool.edu.ru/
https://mvschool.edu.ru/
https://mvschool.edu.ru/


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KTACC

Ne n/n

9

10
1
12

OBLWEE KOMMMYECTBO YACOB MO NMPOrPAMME

HanmeHoBaHWe pas3genoBs u Tem
nporpamMmbi

3apoXaeHne v pa3BuTrEe 3BOTIOLMOHHBIX
npefcTaBneHnin B 6uonorunu

MWUKpPO3BONOLMA 1 eé pe3ynbTaThl
MakpoaBonoLuna n eé pesynbTathl

MponcxoXaeHne 1 pasBUTNE XXU3HN Ha
3emne

MponcxoXaeHre YenoBeKa - aHTPOMOreHes
JKONorns — Hayka 0 B3aMMOOTHOLLEHUSAX
OpraHn3MOB ¥ HafJOpPraHM3MeHHbIX CUCTEM
C OKpYy»>KatolLein cpeaoi

OpraHu3msbl 1 cpefa 06UTaHNA

JKonorns BUA0B U Nonynauuii

2Konorna coobLecTB. JKOMOrmyeckme
CUCTEMBI

Buocdepa - rnobanbHas aKocmucTema
Uenosek v OKpyxatoLyasa cpesa

PesepBHOe Bpems

KonnyecTtBo 4yacos

Bcero

14

15

10

102

KoHTponbHble  lpakTnyeckue
paboThbl paboThbl
1
2
15
1 1
0.5
15
0.5
0.5
1
3 7.5

ONIeKTPOHHbIE

(umdbpoBble)
obpasoBaTefibHble

pecypchbl
httos://mvschool .edu./

httos://mvschool .edu./
https://mvschool.edu.ww/

httos://mvschool .edu.L/

https://mvschool.edu.w/
httos://mvschool .edu./
httos://mvschool .edu./
https://mvschool.edu.w/

httos://mvschool .edu.Lu/

https://mvschool.edu.ww/
httos://mvschool .edu./
https://mvschool.edu.w/


https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

MOYPOUHOE NMITAHNPOBAHWE

10 K/1ACC
KonnyecTso yacoB ONEeKTPOHHbIe

No [aTta

Tema ypoka KoHTponbHble  TpaKTu4yeckune unppoBble
n/n Bcero n3y4yeHus

paboThbl paboThbl obpasoBaTesfibHble
pecypcsbl
Bnonorna Kak KOMnjaekcHas Hayka n Kak
1 1 https://mvschool.edu.ru/

4yacTb COBPEMEHHOro o6LiecTea

XXuBble cMCTEMbI U X CBOIACTBA.
2 . 1 1 httos://mvschool .edu.ru/
CTapToBbIN KOHTPO/b.

3 YpoBHeBas opraHu3aLns XX1UBbIX CUCTEM 1 https://mvschool.edu.ru/

NcTopUs OTKPbLITUSA N U3YUYEHNS KNETKM.

1 httos://mvschool .edu.ru/
KneTo4yHas Teopua

MeToAbl MONEKYNIAPHON N KNETOYHOM
6uonorun. MpakTnyeckas paboTa
«3yyeHne MeToL0B KNeTOUYHOM
6uonorum (xpomartorpadus,
anekTpogopes, gudepeHyansHoe
LueHTpudyruposaHue, MLP)»

1 0.5 httos://mvschool .edu.ru/

6 XMMUNYECKUIA COCTaB KNETKU 1 httos://mvschool .edu.ru/

MWHepanbHble BellecTBa K/NeTKU, UX

1 https://mvschool.edu.ru/
6uonornyeckas posb

OpraHuyeckue BeLLecTBa KNeTkn —
6enkn. labopatopHasa paboTa
«O6HapyXeHne 6e/IKOB C NOMOLLbIO
KayeCTBEHHbIX peakLuii»

1 0.5 httos://mvschool .edu.ru/

CsoiicTBa, Knaccupukaumsa n GyHKLUmn
9 pukay PyHKL 1 https://mvschool.edu.ru/
6enkos
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10

1

12

13

14

15

16

17

18

19

20

OpraHuyeckmne BellecTBa KNeTKN —
yrneBofbl

OpraHI/Il—IECKI/Ie BelleCcTBa KNETKN —
annnabl

HyknenHosble kucnotel. AHK n PHK.
Nab6opatopHasa paboTa «W/ccnegosaHue
HYKNEUHOBbIX KUC/OT, BblAe/IeHHbIX U3
KNeTOK pas3/InyHbIX OPraHn3mMoB»
CtpoeHue n pyHkumn AT®. Opyrue
HykneosmgTpupochatel (HTP)
CekseHupoBaHue AHK. MeTtogbl
reEHOMUWKW, TPAHCKPUMTOMUKM,
NPOTEOMUKHU

MeToabl CTPYKTYpPHOW 6uonoruu

Twunbl KneTok. NMpokapnoTnyeckas Knetka

CTpoeHMne ayKapmoTUUECKOIN KNETKMN.
MpakTuyeckasa paboTa «3yyeHune
CBOWCTB KNETOYHOW MeM6paHbI»

nOBerHOCTH bl annapat K/AeTKn

OaHomeMbpaHHble OpraHOUAbI KNEeTKMN.
MpakTnyeckas paboTa «M3yyeHune
ABVDKEHMA LMTONNA3Mbl B PaCTUTENbHbIX
KneTKax»

MonyaBTOHOMHbIE OPraHOWAbI KNETKU:
MUTOXOHAPWM, NnacTuabl. JlabopaTopHas
paboTa «VccnefoBaHme nNnasmonnsa u

0.5

0.5

0.5

0.5
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21

22

23

24

25

26

27

28

29

30

nennasmoninda B PaCTUTENbHbIX KNETKaxX»

Hemem6paHHbIe opraHonAbl KNeTku

CTpoeHune n pyHKLUY aapa

CpaBHUTeNbHasA XapakTepucTuKa KNeToK
aykapuoT. JlabopaTopHas pa6oTa
«13yyeHne CTPOEHMNS KNEeTOK PasinyHbIX
OpraH13MoB»

AcCUMUAALNA N gUCCUMUN[LNA — ABE
CTOPOHbI MeTabonuama. Tunbl 06MeHa
BellecTs. JlabopatopHaa paboTa
«/3yyeHne KaTanmTU4eCcKoin akTMBHOCTH
(hepmMeHTOB (Ha Npumepe aMmuasbl UK
KaTtasnasbl)»

depMeHTaTMBHbIN XapakKTep peakuuii
KNeTo4YHOro Metabonmama. JlabopaTopHas
paboTta «M3yyeHune hepMeHTaTUBHOIO
pacLiensieHns nepokcuia BoOAOpoAa B
PacTUTENbHbIX N XXUBOTHbLIX KNeTKax»

Benku-akTMBaTOpbl U 6ENKN-UHTMOUTOPBI
ABTOTPOMHbLI TN 06MeHa BellecTB

doTOCUHTE3

XeMocuHTes3. JlabopatopHas paboTa
«CpaBHeHMe NpoLeccoB POTOCMHTE3A U
XeMOCMHTe3a»

AHa3p0o6HbIE OpraHn3mbl. Buabl

0.5

0.5

0.5

httos://mvschool .edu.ru/
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31

32

33

34

35

36

37

38

39

40

41

42

b6poxeHus. JlabopaTtopHas paboTa
«CpaBHeHMe NpoLLeccoB 6POXKeHUA 1
LbIXaHNs»

A3p0o0bHble opraHu3Mbl. JTansl
3HEpreTMYecKoro obmeHa

OHeprusa MembpaHHOro rpajgueHTa
nNpoToHOB. CuHTe3 AT®: paboTa
NPOTOHHON AT®-CcHTa3bI

Peakunn maTpu4yHOro cuHTE3a

TpaHCKpUNUUa — MaTPUYHbI/A CUHTE3
PHK

TpaHcnAumMa n eé atansl

KoanpoBaHue aMUHOKUCNOT. Ponb
pnbocom B BUOCUMHTE3E GenKa
OpraHunsaumnsa reHoma y npokapumoT u
aykapuoT

MosnekynapHble MexaHU3Mbl 3KCNpPeccum
reHoB y ayKapuot

Bupycbl — BHEKNETOUHbIE POPMbI XKU3HM
n obnuratHele napasutbl. MNpakTnyeckas
pabota «Co3gaHune Mojenu Bupyca»
BupycHble 3a60/1eBaHUS Ye/I0BEKA,
YXVBOTHbIX, PacTeHW

HaHoTexHonornm B 6uonornun un
mMeanumHe

YKU3HEHHbIV UMK KNeTKK

0.5
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44

45

46

47

48

49

50
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52

53

54

95

MaTpuuHbli cuHTes AHK

Xpomocomsl. JlabopaTtopHasa paboTa
«3yyeHne XxpoMOCOM Ha roToBbIX
MUKporpenaparax»

[leneHne KneTkm — MUTO3

Twunbl KNeTok. KapMoknHes 1 LMTOKMHES.
NabopatopHaa paboTta «HabnwogeHne
MUTO3a B KNeTKaxX KOHUYMKa KOopeLlKa nyKa
(Ha roToBbIX MUKpoOMNpenapaTax)»
Perynauuns >XW3HeHHOr0 LMKna KNeTokK.
[MonyrofoBoe TeCTUpPOBaHMe

OpraHusm Kak efuMHoe Lesnoe

TKaHu pacTeHuid. JTabopaTopHasa paboTa
«M3yyeHne TKaHen pacTeHNn»

TKaHW XXUBOTHbIX 1 YenoBekKa.
NabopaTtopHas paboTa «M3yyeHne TKaHel
YXNBOTHbIX»

OpraHbl. Cuctembl OpraHos.
NabopaTopHas paboTa «M3ydeHue
OpraHoB LiBETKOBOIr0 pacTeHusa»

Onopa Tena opraHn3mMoB
[BVXeHne opraHn3MoB

MntaHune opraHnsmoB

MuTaHMe NO3BOHOYHbIX XUBOTHBIX.
MuuieBapuTeNbHasA cMCTEMA YenoBeka

0.5

0.5

0.5

0.5

0.5
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57
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64

65

66

67

68

69

70

[JbixaHne opraHn3mos

[bIXaHne Mo3BOHOUYHbIX XXUBOTHbIX U
yenoBekKa

TpchnopT BELWLECTB Y OpraH3moB

KpOBeHOCHaFI cnuctemMa nNO3BOHOYHbBIX
XNBOTHbLIX N Ye/l0BEKa

BblgeneHne y opraHM3smMoB
3almrtay opraHu3MosB

NMMyHHas cuctema Yenoseka
Pa3fpaXXMMOCTb 1 perynauus y
OpraHvM3mMoB

C'ymopasibHas perynayus m sH40KpUHHas

CnCcTeEMa XXNUBOTHbLIX U YE/T0OBEKaA

®opMbl pa3MHOXEHWUA OPraHU3MOoB
[MonoBoOe pasmMHOXEHMe

Meiio3

FameToreHes. O6pa3oBaHue 1 pa3BuTue
nosioBbIX KNeTok. JlabopatopHasa paboTa
«/3yyeHne CTpoeHMs NOMOBbIX KIETOK Ha
roTOBbIX MUKpOMpenaparTax»

HauBmayansHoe pasBuTne opraHM3MoB
— OHTOreHes

3aknagka opraHoB v TKaHel u3

0.5



71

72

73

74

75

76

77

78

3apoablleBbiX TMCTKOB

POCT 1 pa3BUTKE KUBOTHBIX.
JlabopaTopHas pa6oTa «BbisiBneHue
NMPU3HAKOB CXOACTBA 3apOo/blLUeit
MO3BOHOUYHbIX XXUBOTHbIX»

Pa3MHOXeHMe 1 pa3BUTHE PacTEHWIA.
Na6opatopHasa paboTta «CTpoeHue
OpraHoOB Pa3MHOXEHUS BbICLLNX
pacTeHuii»

VcTopna cTaHOB/IEHUA U pa3BUTUA
FEHETUKN KaK HayKK

OCHOBHbIE MOHATUA N CUMBOJIbI TEHETUKMN.

Na6opatopHaa paboTa «[po3odunia Kak
06BLEKT reHeTUYECKNX UccnefoBaHnii»
3aKOHOMEPHOCTU HacnefoBaHUSA
npu3Hakos. MoHornébpuaHoe
ckpewmsaHue. MpakTuyeckas pabota
"N3yyeHune pe3ynbTaToB
MOHOTM6PUAHOrO CKpewnBaHnsa y
Aposounbl™

LinTonornyeckme OCHOBbI
MOHOTIMO6PUAHOIO CKpeLimBaHusa

AHanunsnpyltoliee cKpeLmBaHue.
HenonHoe gfomMnHMpoBaHue
OnrnépunaHoe ckpewmnsaHume.
MpakTnyeckas paboTa «M3yuyeHune
pe3ynibTatoB AUTUOPUAHOTO
CKpeLLMBaHUA y Ap030(hunbl»

0.5

0.5

0.5

0.5

0.5
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80

81

82

83

84

85

86

87

88

89

90

LiMTonornyeckme oCHOBblI AUTNBPULHOTO
CKpeLimBaHus

CuenfieHHoe HacnefoBaHMe NPU3HAKOB
XpOMOCOMHaa Teopmusa HacneLCTBEHHOCTH
CeHeTnKa nona

[TeHOTUN KaK LeNoCcTHasa cuctema

eHeTMYeCKNi KOHTPO/1b Pa3BuUTUA
paCTean7|, XNBOTHbIX N Yesl0BEKa

I3MeHUMBOCTb NPU3HAKOB. Bupbl
N3MEHYNBOCTH

MoanthrKaLnoHHas N3MEHUYMBOCTb

Bapuay oHHbIV pag n BaprayuoHHas
KpvBas. JlabopaTopHas paboTa
«/ccnepoBaHne 3aKOHOMEPHOCTEMN
MOANMDUKALMOHHON N3MEHYNBOCTH.
[MocTpoeHne BapuaLMOHHOIO paja n
BapuaLMOHHOW KpUBO»

eHOTMNMYECKas N3MEHUYNBOCTb.
Komb6uHatBHas M3MeHYnBOCTb
MyTaunoHHas N3MeHYMBOCTb.
MpakTnyeckas paboTta «MyTaumn y
L4p030(hn/bl (Ha FOTOBbIX
MUKponpenapaTax)»

3aKOHOMEPHOCTM MYTALUOHHOIO
npouecca. SNUreHeTnKa v aNUreHoMmnKa

0.5

0.5



91

92

93

94

95

96

97

98

99

100

101

"eHeTnka yenoseka. NpakTnyeckas
pabota «CocTaB/ieHUe N aHanu3
POAOCNOBHOM

MeToabl MeAULMHCKOW FreHeTUKN

3HauYeHne MeANLMHCKOWN FTEHETUKN B
NpeaoTBpaLLEHNIN 1N NeYEHNN
reHeTu4YecKnx 3aboneBaHnn YenoBeka

OCHOBHbIE MOHATUS CENEKLMMN.
NabopatopHaa paboTa «/3yyeHne copToB
KYNbTYPHbIX pacTeHuii 1 Nopog
AOMALLHUX XUBOTHBIX»

MeToabl CeneKUMOHHON paboThl.
NabopaTopHas paboTa «M3yyeHue
MeTOLO0B CeneKkLun pacTeHU»
JocTvKeHnsa cenekuumn pacteHuii n
XUBOTHbIX. NMpakTnyeckasa paboTa
«lMpunBMBKa pacTeHnn»

CoxpaHeHue, N3yyeHne N UCNONb30BaHME
reHeTUYeCcKnX pecypcos

BMOTEXHOMOrMA Kak HayKa 1 0Tpac/b
npou3soAcTBa. MNpakTuyeckas paboTa
«M3yyeHne 061bEKTOB GUOTEXHONOTUMN»

OCHOBHbIE HanpaBfeHNA CUHTETUYECKOW
6mnonormun

XpOMOCOMHas U reHHas UHXeHepus

MeauunHCcKne GUOTEXHONOTK

0.5

0.5

0.5

0.5
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PesepsHbiii ypok. 11osTOpEHuE,
0000I111eHHE, CUCTEMATH3ALIMS 3HAHU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

13.5




11 KTACC

Ne
n/n

10

Tema ypoka

JBo/IOUNOHHaa Teopua Y. JapsuHa

ABwxyLme cunbl 380NIOLUN BUAOB MO
Y. [lapsuHy

Bopbba 3a cyuiecTBoBaHume,
eCTeCTBEHHbI N UCKYCCTBEHHbI 0T60p
dopmupoBaHue CUHTETUYECKOI TeopUu
3BOJIOLUN

STanbl 3BOOLMOHHOIO npouecca:
MWKPO3BOMOLMA Y MaKpO3BOOLUSA
Monynauns — anemeHTapHas egnHuLa
3BOJIOLUN

3aKOH reHeTMYecKoro pasHosecus x.
Xapgaw, B. BaiiH6epra. JTabopaTopHas
paboTa «BbigBNneHne n3MeH4YNBOCTU Y
0cobeil ogHOro BUga»

dnemMeHTapHble (haKTopbl 3BOHOL MM

AdekT ocHoBatend. pdexT
OYTbINOYHOTO rOp/blLLIKa

Mwurpaumnun. M3onaymmn nonynsymi:
reorpagpuyeckas, éuonormyeckas

KonnyecTtBo 4YacoB

Bcero

KoHTponbHble  [MpakTnyeckne
paboThbl paboThbl

0.5

[ata
N3yyeHuns

ONEeKTPOHHbIe

unpoBbIe
obpasoBaTefbHble

pecypchl
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14
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19

20

EcTecTBeHHbI 0T60P — HanpaBfoLWmnii
(hakTop 3BoNOLUN

MonoBoii oT60p

Mpncnoco6neHHOCTL OPraHM3MOB Kak
pe3ynbTaT MUKPO3BOOLUN.
NabopatopHas pabota «M3yyeHune
apoMop030B 1 nanMoaganTayuii y
PacTEHWNA 1 XUBOTHbIX»

MpuMepbl NPUCNOCo6eHNI Y
OpraHmM3MoB: MOP(OIOrMyeckue,
(hm3nonornyeckne, GUOXMMUYECKNE,
noesegeH4eckune. SlabopatopHas paboTa
«MpucnocobneHns opraHN3mMoB 1 nx
OTHOCUTe/IbHasA LiesiecoobpasHoCTb»
Bug, ero kputepuu n CTpyKTypa.
Nab6opatopHas pabota «CpaBHeHUe
BUZOB N0 MOPOIOrMYecKomy
KpUTEPUIO»

CTpykTypa Buaa
BunpoobpasoBaHue Kak pe3ynbTart

MWKPO3BOIOLNN

CBAa3b MUWKPO3BONMKOLUNN U
anngeMunonormnmn

Makpo3asontouus. MNaneoHTonorn4yeckme
MeTOofbl M3YYeHUs 3BONIOLMN

Buoreorpaduyeckne MeTofbl U3yyeHUs
3BONHOL MK
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31

32

IMOPMONOrMYecKmne U cpaBHUTEbHO-
MOPONOrnYecKkne MeToabl U3yUueHUs
3BONHOLMK

MonekynapHo-reHeTU4ecKue,
OMOXUMMYeCcKne N MateMaTmyeckume
MeTOAbl U3YYEHUS 3BOMOLUN

O6Line 3aKOHOMEPHOCTU 3BONOLUN

AfanTuBHaa paguaums.
HepaBHOMEpPHOCTb TEMMOB 3BO/OLUN

HayuHble runoTesbl NPOUCXOXAEHMNS
XXWU3HWN Ha 3emne

[loHay4Hble NpeACcTaBNeHNs O
3aPOXKAEHUN YKN3HM

OCHOBHbI€e 3Tamnbl HEOPraHMYeCcKoii
3BOJIIOLUN

fnnoTessl 3apPOXAEHNA XXU3HN

NcTopus 3eMnn 1 MeTOAbI €€ N3yUeHus.

Nab6opatopHasa paboTa «3yyeHne u
onncaHve UCKOMaeMblX OCTaTKOB
APEBHUX OpPraHn3MoB»

HauanbHble 3Tanbl OpraHNUYecKoi
3BOJIIOLUN

JBonounsa aykapnoTt

OCHOBHbI€ 3Tanbl 3BONOLUN
pacTuTenbHOro mupa. MNpakTtuyeckas
paboTa «M3yyeHne ocobeHHOCTEN

0.5

0.5
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44

CTPOEHUS PacTEHUN Pa3HbIX OTAEN0B»

OCHOBHbIE 3Tanbl 3BOMOLMN XNBOTHOIO
mMupa

OBONOLNSA XXUBOTHbIX. lNMpakTuyeckas
paboTa «M3yueHne ocobeHHOCTEN
CTPOEHMSA NO3BOHOYHbIX XXNUBOTHbIX»

Pa3BuTME XXU3HN Ha 3eM/e No apam u
nepuogam

MaccoBble BbIMUpaHNA —
3KONOTMYeCKMEe KPU3UChI NPOLLIOTO
COBpEMEHHbIN 3KONOTMYECKUNIA KpU3nc,
ero 0co6eHHOCTH

CoBpeMeHHas cucTema OpraHM4ecKoro
npoLaoro

OCHOBHbIe CUCTEMATUYECKUE TPYNMbI
OpraHvu3mMoB

AHTPONONOrns — Hayka 0 YenoBeKe

Pa3BnTMe NpeacTaBNeHW 0
NMPOUCXOXAEHNN YenoBeka

MecTo 4enoBeka B CUCTEME
opraHu4yeckoro mupa. JlabopatopHas
paboTa «M3yyeHne ocobeHHOCTEN
CTPOEHMA CKefleTa YenoBeKa, CBSA3aHHbIX
C NPSAMOXOXAEeHNEM»

[ABWXYyLLNEe CUbl aHTPOMNOreHe3a

CoOTHOLLEHNEe BUONOTUYECKUX U
COLManbHbIX (DaKTOPOB B aHTPOMOreHese

0.5

0.5



45

46

47

48

49

50

ol

52

53

54

95

56

OCHOBHbIe CTaMKN aHTPOMNoreHesa
ManeoreHeTVKa 1 naseoreHOMnKa

OBOMOLNSA COBPEMEHHOI0 Ye/ioBekKa

Yenoseuyeckune pacbl. MpaKTnyeckas
paboTa «l3yyeHmne 3KONOrn4ecKmx
aganTauunii YenoBeKa»

MexXancumnanHapHble MeTo/bl
aHTponosnorum

3apoX/aeHne 1 pasBuUTUE 3KOMOTUN

MeToabl 3Konormu. JlabopatopHas
paboTta «M3yyeHne MeTO40B
9KOMOTMYeCKMUX UCCNefoBaHNN»
3HaueHmMe 3KONOrMYeCcKUX 3HaHui ans
yenoBeka

3konoruyeckne hakTopbl

AbunoTtnueckue daktopbl. CBeT Kak
3KONOrn4yeckuii haktop. JlabopartopHas
paboTa «BbifiBIeHME MPUCNOCO6IEHNA
OpraHu3mMoB K B/IUSIHUIO CBETa»

Ab6uoTnyeckue haktopsl. Temnepartypa
KaK 3KONOrn4ecknin aktop.
Nab6opartopHasa paboTa «BbigBneHune
npucnocobieHnii opraHN3MoB K
BIVSHWIO TeMMepaTypbl»

AGBNOTMUECKME (DAKTOPbI. BAaXHOCTb

0.5

0.5

0.5

0.5
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KaK 3KOI0rnMyeckuii gakrop.
NabopatopHas pabota «AHATOMUYeECKne
0COBGEHHOCTM PacTeHN 13 pas3HbIX MeCT
obuTaHua»

Cpefbl 06MTaHWA OpraHu3mMoB
buonornyeckne puTMmsl
YKV3HeHHble (hOpMbl OPraHM3mMOoB

BrnoTtnyeckue daktopol

3HaveHne BUOTUYECKMX
B3aMMOAENCTBMIA ANA CYL,eCTBOBaHMNSA
OpraHM3moB B cpefie 06MTaHus
JKoNornyeckme xapakTepmcTmkm
nonynauunm

OCHOBHbI€ MOKa3aTenu Nonynayuu:
YMCNEHHOCTb, NJIOTHOCTb, BO3pacTHas u
nonoBas CTPYKTypa

OCHOBHbIe MOKa3aTenn NonynaLun:
POX/AeMOCTb, MPUPOCT, TEMM POCTa,
CMEPTHOCTb, MUTpaLUK

JKonoruyeckas CTpyKTypa nonynaymm

AuHamunka nonynaymm n eé perynayuns

KpuBble pocTa YNCAEHHOCTM NONYAALMUN.

Kpusble BbIXXNBaHNA

JKonorunyeckas HuLWa BMaa.
NabopartopHasa paboTa
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«lMpucnocobneHns ceMsH pacTeHUn K
pacceneHuo»

Bupg kak cuctema nonynsauyuii

3aKOHOMepHOCTM MoBeAeHUS 1
MUTPaLMii XNBOTHbIX

CoobuiecTBo opraHM3MoB — 6MOLEHO3

OKOCUCTeMa KaK OTKpbITas cuctema

KpyroBopoT BeLecTB 1 NOTOK 3HEPruu B
aKocucTeme

OcCHOBHbIe NnoKa3saTe/In 3KOCUCTEMb!
JKonornyeckue nmnpammnabl

3MeHeHMs coobLLecTB — CyKLieccuu

MpupoaHbIe 3KOCUCTEMbI. DKOCUCTEMDBI
03ep ¥ pek. DKOCMCTeMbl MOpei 1
OKeaHoB

MpupoaHbIE 3KOCUCTEMbI. DKOCUCTEMBI
TYHAP, NecoB, CTenen, NycTbiHb

AHTpOI'IOFeHHbIe 9KOCUCTEMDbI

Ypb6oakocuctembl. MpakTnyeckas
paboTa «M3yyeHune n onmcaHue
yp603KOCUCTEMbBI»

3aKOHOMEPHOCTU (POPMUPOBAHNSA
OCHOBHbIX B3aVMOJENCTBUIA OPraHM3MoB
B 9KOCMCTEMAX

0.5
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MexaHun3Mbl BO3JeNCTBUA 3arpA3HEHUA
pa3HbIX TUMOB Ha Cy60praHN3MeHHOM,
OpraH1M3MeHHOM, MONYNSLNOHHOM U
9KOCUCTEMHOM YPOBHSX

Buocgepa — obwennaHeTapHas
060/104Ka 3eMnu

YuyeHue B. V. BepHagckoro o 6uociepe
3aKOHOMEPHOCTY CYLL,ECTBOBAHMSA
6uocepsl

KpyrosopoThl BeLLecTs U
ONOreoXMMMNYECKUNE LNKIbI

30HanbHOCTb 6roctepbl. OCHOBHbIE
6uombl cyLn

Y CcTOiuYMBOCTbL Grocdepsl
SKOM0rnyeckne Kpusmnchbl N X NPUYNHBI

BosgelicTBme yenoseka Ha buocgepy

AHTPONOreHHOe BO3feACTBME Ha
pPacTUTENbHbIN M XXUBOTHbIA MUP

OxpaHa npupogbl
OCHOBHbI€ MPUHLMMbI YCTONYNBOTO

pa3BMTUSA YeNI0OBEYECTBA U NPUPOLbI

PauunoHanbHOe NpMpPOALON0/b30BaHNE U
COXpaHeHue BM00rMYecKoro
pasHoo6pasuns 3emnu
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0O606uieHne No Teme «MUKPO3BONOLMS
N eé pesynbTatbl»

0O606uweHMe No Teme «MaKpo3BONOLNS
N eé pesynbTatbl»

O606uweHne No Teme «poncxoxgeHme
N pasBuUTUE XXU3HWN Ha 3eMne»
0O606ueHne No Teme «poncxoxaeHme
YenoBeKa - aHTPOMnoreHes»

O606uieHMe NO TeMe «DKOMOMUA - Hayka
0 B3aMMOOTHOLLEHNAX OPraHU3MoB»
O606weHne no Teme «OpraH1M3mbl 1
cpefa 06uTaHuA»

0606lLeHNe N0 TeEMe «DKOMOTUs BUA0B
Y NonynaLnn»

O606LeHne no TeMe «buocepa -
rno6anbHas 3KOCUCTEMA»

OBWEE KOJIMYECTBO YACOB 110
MPOrPAMME

102
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YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET






