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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmeTy «buosorus» (mamee - Ouoyiorusi) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
®I'OC COO, Konnenuuu mnpenogaBaHus ydeOHoro mpenmera «buomorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

Cornacao nonoxenussm GI'OC COO npoduiibHble yuyeOHBIE MNPEIMETHI,
u3yJaeMble Ha YTIIYOJIEHHOM YypOBHE, SIBIIOTCS CIocoOoMm muddepeHmanim
oOy4eHHsI Ha YPOBHE CpEIHETO OO0IIero oOpa3oBaHUS W NPHU3BAHBI 00ECIICYUTH
IPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPEIHUM OOIIKUM, CpEIHUM
po(eCCUOHANIBHBIM M BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaxIbld U3 ITHUX
y4€OHBIX TNPEAMETOB JIOJKEH ObITh OPUEHTUPOBAH HAa MPHOPUTETHOE pPEIICHUE
00pa30BaTEeNbHBIX, BOCHUTATENBHBIX M PAa3BUBAIOIIMX 3a/ay, CBSI3aHHBIX C
npodoprueHTaeil 00yJamuxcss U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOMN
o0jacTi HAy4YHOrO 3HAHUS, CBSI3aHHOTO € OWOJIOTMEN, MEIULUHOM, 3KOJIOTHEH,
IICUXOJIOTHEN, CHOPTOM MJIM BOEHHBIM JEJIOM.

[TporpamMma no yueOHOMy mpenmery «buonorus» ma€r npencraBieHHE O
HeNMu W 3a1adax u3ydeHus ydeOHoro mpenmeta «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesisieT o0si3aTesibHOE (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpOBaHHE IO pa3ieiaaM U TeMmaM, paclpeleieHre MO0 Kiaccam,
PEKOMEHJIyeT TOCJIEeI0BAaTeIbHOCTh M3YYEHUS Y4YEOHOro Mmarepuajia ¢ y4€ToM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Y4eOHOTO MpoIiecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peai30BaH TMPUHIUI TMPEEMCTBEHHOCTH C H3yYeHHEM OHOJOTMH Ha YPOBHE
OCHOBHOTO  o0miero oOpas3oBaHusi, Oyiaromaps 4YeMy MPOCMATPHUBACTCS
HAIpaBJIEHHOCTh Ha MOCJENyIollee pa3BUTHE  OMOJOIMYECKHWX  3HaHUH,
OPUEHTHPOBAHHBIX Ha (POPMHpPOBAHME €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEICTaBICHUA O 3I0pOBOM 00pa3e >KW3HM, Ha
BOCIUTaHHE OEpeKHOTO OTHOUIEHMsSI K OKpyKalolled mnpupomgHoi cpexae. B
nporpaMMe Mo OMOJIOTUM TakXKe MOKa3aHbl BO3MOXHOCTH Yy4e€OHOIro IMpeamMera
«buonorusiy B peanmuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM W TMPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
GbOpMUPOBaHUY OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIBHON  JIEATEIHLHOCTH
oOy4arolmuxcss MO OCBOCHHUIO COACpX aHHUS OUOJIOTHYECKOro 0Opa3oBaHUs Ha
YPOBHE cpeaHero o0miero oopa3oBaHus.

VYueOubiii ipeamet «buonorus» Ha ypoBHE CpelHEro ooImero ooOpa3oBaHuUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha
pacmmpeHue u yriayOJjeHre 3HaHWK OOyJarommxcsi O >KMBOM MPUPOJE, OCHOBAX



MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTMUA U OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKI[UU, OMOTEXHOJIOTUU, YIBOIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOIYYCHUIO
Ononornyeckoro  oOpa3oBaHMsl B By3aXx M OpraHM3alUsAX  CPEIHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusi COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TMOJTY4alOT pa3BuUTHE. Tak,
pacmiMpeHbl U yriayOnaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJIOBEKa, OOLIMX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapakKTepa, KOTOPble MOXHO HCIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMM, IOJYYEHHBIMU OOYYaIOIIMMUCS MPU H3yUYEHUU
($u3MKH, XUMHH, Teorpaduy U MaTEMaTUKH.

Ctpykrypa mporpaMMmbl 10 ydeOHOMY mipeametry "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUU.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJI )KHBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIOLMHM OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
M3Y4YalOTCSi OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHMOJIOTMH, AMOPHOJIOTUU U
OMOJIOTUU PA3BUTHUSI, TEHETUKA W CEJEKUUH, OMOTEXHOJIOTMH W CUHTETUYECKON
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAHMS OOy4yarolMuXcs Mo OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kjacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYyeOnsiii npeamer  «buonorus»  npu3BaH  00ECNEYUTh  OCBOEHHUE
0oOy4JaroIIMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOMyJIsSIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTMYECKUX 3HAHUMU. [[ns
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMH Hapsiay co
3HaYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHS U Pa3BUTHUS
TOM WM MHOW o0nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeixHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.

[enp u3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN



OpraHM3allMd JKUBBIX CHUCTEM PA3HOTO paHra M MNpUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIHMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
paBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu MU OCOOCHHOCTSX OWMOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onocdepa); 0 BbIIAIOMIMUXCS OTKPBITHIIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHMOJOrHMM, SMOpPUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEeJIEKIIMM, OWOTEXHOJOTMUM U CHHTETUYECKOW OHOJIOTHH, MaJCOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
uccieoBaHuii B Jlabopatopur W B mOpupoae (HaOdrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalolUMUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAXOAMTb,
aHaJIM3UPOBaTh W HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJOTMYECKOM TEPMUHOJIOTUEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OLICHUBATh IMOCIEACTBUS CBOEH NESITEIBHOCTU IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 0€30MacCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO0  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YYAIOIUXCS MHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpoOIleCCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHuei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHYECKUX
00OBEKTOB U MPOIIECCOB;

BOCIIUTAaHUE Yy 00YyYalOLMXCsl [IEHHOCTHOTO OTHOILIEHHUS K KUBOW MPHUPOJE B
LEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUYECKOH,



IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEICHUS B MPUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaroMIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIBHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0OPOBbSI
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep nporIakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH >KU3HENEITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLIUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM JKU3HU;

CO37aHWEe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIOMUMUCS
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
MOCJIEYIONIEMY TPO(PECCHOHATIEHOMY CaMOOTPEEICHUIO, B COOTBETCTBHH C
WHUBUTyaIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/ielo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISETCSA ¢ YIETOM CHEIU(UKH ero COJAep KaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHU3ANMSIX  CPEIHETO
po¢heCCHOHAIBHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX padoT. Taxxke ydactue
OOyYaroIMXcs B BBITOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIICI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEICIAETCS yUYUTEJIEeM Ha OCHOBE HMCIOIIMXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUHM.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

ConepkaHre NpoOrpaMMbl, BBIIEICHHOE KVPCUBOM, HE BXOIUT B IIPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buosornyeckue  HaykMu U HU3yd4aeMble UMHU  NPOOJIEMBI.
@DyHIaMEHTAJIbHbIC, NPUKIAJAHBIE M IIOMCKOBBIC HAY4YHBIE HCCICIOBAHUS B
OHOJIOTHH.

3HauyeHre OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHOMU
KapTuHbl Mupa. [Ipodeccun, cBsizanHble ¢ Ouosorued. 3HayeHHEe OUOJIOTMU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanumn

[Toptpetsi: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. I'apgent, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3y4YEHHUE

JXuBble cuctembl Kak mOpeaMeT u3ydeHust Ouosjoruu. CBONCTBa JKHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIMOHHO-BU0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOro. JKuW3Hb Kak ¢opMa CyIlIecTBOBaHUS
Marepun. Hayku, n3yyaromye ;KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3yyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaGmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
He3aBUCUMOM IniepeMeHHOU. [lnanumpoBanue oskcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HCKaKEHUSA pE3yNbTaTOB JKcnepumeHta. llonsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranusmay, «buoreornenos», «buocdepa», «Metoab
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME i  IPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUHUIIA KuBOro. Kcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomarorpadus, 37eKTpodope3, METOJ MEUEHBIX aToOMOB, AU(QepeHInanbHOe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona u e€ posib Kak pacTBOpPUTENs, PEarcHTa, y4acTUE€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOruYecKas
posib. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckne BelIleCcTBAa KIETKH. buosornueckue mnojauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, YeTBEPTHUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukanuss  OGenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoasl. MoHOCaxapuapl, AUCaXapyuibl, OJIMTOCAXapUbl U MOJTUCAXaPHUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-THApOdoOHEBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuAoB. OOIue cBONCTBAa OMOJIOTMYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas crmpans. MectoHaxoxaenune u ouonorndeckue pynkmuu JIHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl cenoMuKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrtpykTypHas OuoJiorusi: OMOXUMUYECKHe U Onou3ndecKrue MCCIeIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAECH.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHne MOJIeKyNn JIMNuAoBY», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHUE OEITKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccienoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u pyHKIMH KICTKH

Tunel KIETOK: »JyKapuoTHyecKass M mpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
OcoOEHHOCTH CTpPOCHHSI TeTepOoTpPOoHOM U aBTOTPO(GHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUUYECKOM KJIETKHU.
[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelIeCTB yepe3 IMIa3MaTUYeCKyl0o MeMOpaHy: MacCUBHBIN
(muddy3us, obmeruéHHas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MeMmOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
crenka. CTpykTypa u GyHKIHH KIETOYHOW CTCHKH PaCTCHUM, TPHOOB.

Huromna3zma. [uro3ons. Hutockener. JIBuxkenne nuromia3Mbl. OpraHouIbl
kietku. OnHoOMeMOpaHHBIE OPraHoOUbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHOUJOB KJIETKH. CTpOEHHE TPaHYJSIPHOTO PETUKYJIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkius anmapata ['onpmku. Moougurkayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  IUIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIMU MUTOXOHIpUN M 1wiactui. llepBuunele,
BTOPUYHBIE UM  CJIOXKHBIE  TUJIACTUABI  (POTOCHUHTE3UPYIOMIMX  DYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocombi. IIpomescymounvie Quramernmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpo@uiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. Ob6osnouka siapa, XpoMaTUH, KapuoILia3Ma, SIIPHIINIKA, UX CTPOCHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Kinerounbie BritoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKaApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupbl u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK Ppa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHnass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOIU3a B
PaCTUTENBHBIX KIETKAX).

IlpakTnueckass padora  «l3ydyeHue  [BWKEHUA  UUTOIIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreruueckoe oOecredeHue kietku: mnpespameHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHI M OCIKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (PEepMEHTATHUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmyvl U NUSMEeHMbvl PeakyuoHHo2o yenmpa. Ponb XJIOpOIUIacToB B IpoLecce
dbotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHMe pa3nuyuHbIX (HAaKTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuu, >Kele300aKTepuu, CcepoOaKTEpHH, BOIOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN TaM. I TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuciieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeusi memoOpanHo2o epaduenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMyniecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toprpetsr: k. IIpuctiu, K. A. TumupsizeB, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OO6opynoBaHuEe: CBETOBOM MHMKPOCKOI, 00OpYJOBaHHUE sl MPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGopaTopuass paGora «/3ydueHue  KaTaIUTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaasbl)».

Jlabopatopuasi pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOIO CHHTE3a. Peanuszanusa HacineAcTBEHHON MHpopManuu. I eHeTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpumius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus TeHoMa y
MPOKAPUOT U DYKApHUOT. Perynsiiius akTUBHOCTH T€HOB y TpokapuoT. ['mmotesa
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2€eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HekieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, kUBOTHBIX, pactenuit. CIIN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u anamuz dorvuiux maccusos («bigdata»)
CMPYKMYPHBIX OUo02UuYecKux oanHolx. Hanomexuonocuu 6 ouonocuu u meouyute.
Ipoepammupyemvle pynkyuu 6enrxos. Cnocobbt 00CmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounsli 1uki, ero mnepuoabl M peryisuusa. WMurtepdaza u  mutos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TIEpUOBI MHTEPGA3HI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannun JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblii  Habopsl  xpoMocoM. ['oMonorumunble  xpoMocombl. [losjoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX

nponeccel. Tunbel muto3a. KapuoknHe3 u nuToknHe3. buosiormdyeckoe 3HaueHUE
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
rubesnpb — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
Kliemkay» — ououngopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: «OKW3HEHHBIH IUMKI KICTKH», «MmuTO03», «CTpOocHHE
xpomocomy, «Permmmkamusa JJHK».

O6opyaoBaHKEe: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpELIKa JIYKa».

JlabopaTtopnass  pabora «3yueHne = XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlaGopaTopHnasi pabora «HaGmoieHre MUTO3a B KJIeTKaX KOHYKMKA KOpEIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepum, apxew, OJHOKJIETOYHBbIC TPUOBI, OJHOKJIETOUYHbBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHUAIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4ACTEN MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OprannsM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacrtenuii. Tumbl pacTUTENBbHBIX TKaHEW: 0Opa3oBaTelbHa,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIMI 1 pacioIOXKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MblllIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHus, GYHKUUNA U
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenunii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli M BHyTpeHHHI ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOIOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlorjomieHne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEIIECTB pacTeHUsIMU. IIuTanue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNUIIEBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTIEmbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJTIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
KabGepHoe u nérounoe apixanue. J[pIxaHue Mo3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKOTUTaromux. Perynsius npixanust. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TpPaHCHIOPTHBIE CHCTEMbI PACTEHHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3moB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PabOTHl OPraHOB BBIJICIICHHUS.
CBs3b NOJIOCTH TeJIa C KPOBEHOCHOW W BBIJAEIUTEIIBHON cUCTeMaMu. BoljielieHue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKIETOYHBIX pPACTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3amMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHEBIE.
3amuTa opranu3ma ot OonesHed. IMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOPANbHBIA HUMMYHUTET. BpoXn€HHBIH M TpHOOPETEHHBIA crenuduuecKuit
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTts M peryisinus |y  OpraHusmoB. Pasznpaxumocts vy
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOLUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOW CHUCTEMBI
y XKUBOTHBIX. OT/AENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOM cuCTeM. [ umoTanaMo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CUCTEMAY, «Koxay, «MBplIeuHas CHUCTEMAY,
«BblgenurenbHas cUCTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbIY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TWTAaHUA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapum», «BHyTpeHHee CTpoeHHe T0KAeBOro uepssi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENapaThl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJOBEKA,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBrUeM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlabopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHuM3MoOB: Oecrionoe (BKJtOYas BEreTaTUBHOE) H
noysioBoe. Buasl  Oecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau ramerbl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonornyecknii cmpici
M€i03a M TIOJOBOro Ipouecca. Melo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE U AMOPHUOHATBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenoe u modenu mopghoeenesza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apobieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH NpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMUCTKH
(racTpynsinus). 3akiaJKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS HMHAYKIHSA).
3akyagka IUIaHA CTPOCHUS IKUBOTHOTO KakK pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIIECH CPe/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B NMPUPOAE. THIBI pocTa KUBOTHBIX. PaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuUE U
Pa3BUTHUE CEMEHU.

MexaHu3Mbl peryJIalud OHTOTCHE3a Y PACTCHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabnmuupl 1 cxembl: «BereratuBHOe pa3MHOXKeHUE», «TuIbl Oecrnoioro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJIIECHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «Pa3Butue capa”Humn,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOIOJBHBIX U ABYIOJBHBIX PACTEHUI», « KU3HEHHBIA UK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM [UKI  MXa», <«KU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN ITUKJT COCHBI».

OOopyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOIIpEnapaTaxy.

IlpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTuka — Hayka O HacCJIeJACTBEHHOCTH M W3MEHYHUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®puza, T. Moprana. Poiib 0T€4e€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Paboter H. K. KoneioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJuIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJIbI ~ TF€HETUKH:  THOPUIOJOTUYECKHUM,  LHUTOJIOTHYECKHUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JdeMoHCcTpaMuA

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbl CKPEIIUBAHUS.

Jlabopatopuasst paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VCCIIEIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuino qomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pAaCIICIUICHUs NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHannzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre nmpu3HakoB MpU HENOJIHOM JOMUHUPOBAaHUMU.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacleoBaHusl  mpu3HakoB.  lluTosormyeckue  OCHOBBI  JTUTHOPHUIHOTO
CKpCIIIMBAHUSL.

CuerienHoe HacienoBanue mpusHakoB. Pabotet T. Moprana. CremnneHHoe
HACJICIOBAHUE TI'E€HOB, HAPYILICHUE CLEIUVIEHUS MEXIAYy TeHaMH. XPOMOCOMHAs
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMOcOoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'enoTun xak uenoctHas cucremMa. [inenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI aJuiean3M. B3anmMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOIOTHYECKUX TPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKIIUM.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTmyeckue acnekTbl KOHTPOJIS U
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBbiilf 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,



«Kapuotun denoBeka», «Kapumotun npozoduib», «Kapuotum mnTULBDY,
«MHOX€ECTBEHHBIN aJlJIennu3M», « B3auMoaeicTBUE TEHOBY.

O6opynoBaHue: MoOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJIEAOBAHUS MNPU3HAKOB, MOJECIb IS
JIEMOHCTpAllUM CIICIJICHHOTO HACEIOBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKpompenapar: «J[po3odunay.

IIpakTnyeckas padGora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKPEIIMBAHUA Y IPO30(DHUITBD».

IIpakTnyeckass  paGora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIHOIO
CKpEIIUBAHUSA Y APO30(PHITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumojeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpu3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICCTBCHHASI.

MopaudukanimoHHass HW3MEHYUMBOCThb. Ponb cpeasl B (hopMHUpOBaHUM
Mo u(DUKAIIMOHHOW M3MeHYMBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psa u BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
W3MEHUYHMBOCTH.

I'eHOoTHIIMUECKAsT M3MEHUMBOCTh. CBOMCTBA TCHOTUIINUECKONM N3MEHUYNBOCTH.
Buapl reHOTUTTHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATHBHON M3MEHYNBOCTHU. POJIb KOMOMHATHBHON N3MEHUYHMBOCTH B CO3JIaHUH
Tr€HETUYECKOr0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUIA.

MyTanroHHass W3MEHYMBOCTb. BuIbl MyTalnuili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLIUPOBAHHBICE MYyTallMu. SlaepHble U
HUTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpryunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoliecca. 3aKOH TOMOJIOTHUYECKUX PSJIOB B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCThH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPONb DNUSEHEMUYECKUX ¢Hakmopos 8
HACe008aAHUU U UBMEHUUBOCMU (PEHOMUNUYECKUX NPUSHAKOB ) OP2AHUIMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabnmuel u  cxembl: «Bugasl u3mMeHunmBOCTHY», «MoaudukaoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAS U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I 'eHeTnueckue 3a0o0ieBaHus YeIoBeKay, « Buabl MyTammii.



OO6opynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga U
BAPUALIMOHHOW KPUBOW».

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapunotnn 4yenoBeka. MexayHapoaHas NIporpamMma HCCIEIOBAHUS T€HOMA
4yenoBeka. MeTonbl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHH,
OJIM3HEIOBBIH, LUTOT€HETUYECKUM, MOIYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[1[[P-ananu3a. HacienctBeHHble 3a001€BaHus YelIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
Oone3HH 4YelnoBeKa. boJie3HW C  HAcleCTBEHHOW MPEIpacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a0o0yieBaHU 4yenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «T€HETHYECKOrO rpy3a». DTUYECKUE ACIEKThl UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecCKOMY U XHUMHUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeabl. ['eneTnyeckas
MIPEAPACTIONIOKEHHOCTD YEI0BEKA K MTaTOJIOTHSAM.

JleMoHCTpauumn

Tabnuuel u cxembl: «Kapuotun uenoBekay, «MeToJbl U3yUEHUs] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanyss W CENEKUUs. 3apOKICHUE CENEKIMM W JIOMECTUKALMH.
Yuenue H. WM. BaBunoBa o lleHTpax mNpoMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuym B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAacTBeHHOM wum3MeHuuBoctTM H. WM. BaBunoBa, ero 3HadyeHue s
CEJICKIIMOHHOM pabOThI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/IUBU1YQJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKLIUU. HctwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PannanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYyPHBIX



dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUA U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana sl CeJIeKIUU.

[Tonyuenue MOJIUTIOU]IOB. BnyrpuBuaoBas rUOpUIN3aLIUS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoxacTBeHHOe
CKpelllMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUH U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJBTYPHBIX PACTCHUU U
UX JUKAX PpOAWYCH 1A CO3MaHMS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIIICTBEHHBIX  KYJIbTYp. HM3yuenue, coxpaneHue u  ynpaegieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeooswvix uoetl U nepCcneKmueHblX MexHoL02UlL.

JlemoHcTpanuu

[Toptpersi: H. M. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI TPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIIOB B HACJIEACTBEHHOW HW3MEHUYHBOCTHY,
«Metonpl cenexkimmny, «OTnanéuHas rudpuauzanus», «MyTrareHesy.

JlaGoparopHas padora «3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SICTBO, B JIabOpaTOpUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKASA OMOJI0THS

OOBEKTHI, HMCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOMYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJIeHEe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosoruid. [Ipon3BoACTBO Oenka, aMUHOKHUCIIOT U BATAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETHYECKHUE MTYTH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK U TKAHEW pAacCTEHHUH H
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss ©  COMaTHYECKHUN
smOpuoreHe3. lcnonb30BaHHE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX aumumen. Mcnonv3osanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHbIX
anmumen 6 Mmelduyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XMBOTHBIX. METOA TpPaHCIUIAHTALIMK SIAEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUA U MUKPOKIOHATLHO2O
DA3MHONCEHUSL CENbCKOXOZAUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  HMH)KECHEpUHU.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOJIEMbl T€HHOW HKEHEPUU.

Menuuunckue Ouotexnonoruu. [loctrenoMuas nudposas meaunuHa. [11{P-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa JUIl OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUsl KOMILJIEKCHBIX
TKaHEl COYeTaHWEM TEXHOJIOTHHA TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIMHBI.

Co3naHure BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneir OPBU, yctaHoBieHHE MOJIEKYJISIPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHass nHKeHepUsn», «I eHHass HH)KEHEPUs.

JlaGopaTopHasi padora «/3yueHne 00HEKTOB OMOTEXHOIOTUM.

IIpakTuueckasi padora «llonydeHne MOJIOYHOKUCIBIX POTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)).

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
OouoJiorumn

OomonmonHas Tteopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1He CHIIbl 3BOIOUNMH BUIOB 110 Y. J[apBHHY (BBICOKas HHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEACTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. apeun, C. C. UerBepukos, 1. 1. llImansraysen, x. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlectonma xuBbBIX cymectB (mo Jlamapky)», «Mexanusm (popmupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyJIbTypHBIX (opm
KanycTbl», «[lopobl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BHIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXXYIIUX CHUJ DSBOJIIOIUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUIECKON TEOPUH 3BOJIIOLIM.

Tema 2. MUKpPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTapHas eAuHuLa 3BOMOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphbl mnonyisauuid. M3menenue
reHooH/a TOMYJSUHUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemenTapHbie (AKTOpPHl (IBMIKYIIME CHUJIBI) HBOJIONUU. MyTalMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMs 4YacToT aieiaed B momyisauusx. Oddexr
OCHOBartensl. Jgpgpexm oOymuinounoeo 2opaviuika. CHUdCEHUE 2eHemUUecKo2o
pasnoobpasus: npuuunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2eros 6
bonvuux U Mmarvlx  nonynayusx.  Mwurpanuu.  M3onsuus  mOMyJISIU:
reorpaduyeckas (MpocTpaHCTBEHHAs1), OMoJIOrudecKkast (pernpoayKTUBHas).

EctecTBeHHbII 0TOOp — HamnpaBisiomuii Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUH.
Bo3HukHOBeHHE  mpuCnOcOOJeHW y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocobieHuit y opranu3mMoB: Mopdoaorunyeckue,
¢uznonornueckue,  OMOXUMHYECKHE,  MoBedeHUYeckre.  OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsius — kiodeBor (aktop BuaooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000PA30BaAHUS: AJITOTIATPUIECKOE (reorpaduueckoe),



CUMIATpUYeckoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momunIouIU3aIys,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanuzmbl GOpMHUPOBaHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp sBomronmoHHO#l  OuWonormu B pa3paboTKe HAyYHBIX METOJOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmumpt 1 cxeMbl: «MyTalioHHasE HM3MEHYMBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxyiiue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOMYJALUNA CEeBaHCKOM (openmy,
«l'eorpaduueckass M30JSAUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlomysiiuoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 32 CYIIECTBOBAHUE,
«MHaycTpralIbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre anantrauun», «lIpucrnocoOIEHHOCT, OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepum Buma», «Buasl-nBoiHukn», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bugo00Opa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITomunnounael pacteHui», «KamycTHo-peeuHblii ruOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEepell C MpUMEpaMH Pa3IMYHBIX MPUCTIOCOOJEHUN, 4Yyuyenaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCSA
pPa3TUYHBIMU CTIOCOOAMH.

JlabGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiienuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB 1O MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

MeTtonbl  HM3ydeHHs  MaKpOAIBOMIOLMHU. [laneoHTONOrMYecKne METO.bI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojouud. CpaBHeHUE QIOpBI U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Bujawbi-
SHAEMUKHU U PEIUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
ABOIONMH. ['€HeTHYecKue MEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISpPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U IBOJIFOIUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBUiia) 3BOJONMH. [IpuHyun cmenvi yHKyuil.
HeoOpatumocTs 3BOMIONMH. AJanTuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB
HBOJIIOLIMH.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUH PsiI JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepel»,  «Crerouedansl»,  «Punmodure»y,  «CeMeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «Jlpeiid KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguu 3MOPHOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBbIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAa0Opbl YEJIOBEKa MW IIUMIaH3e», «l JaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH HBOJIIOLIUN.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJTIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HU HA 3emJie

HayuHbple TUMOTE3bl MPOUCXOXKICHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEJICTaBICHUS O 3apOKJICHUU KU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHUe onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxaeHue xKu3HU U aCTPOOUOIOTHS.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIIONHSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BeniecTB W3 Heopranuueckux. OmeiTr C. Mumiepa u I'. IOpu.
OO6pazoBanue mnoauMepoB U3 MoHoMepoB. KoamepBatHas rumoresa A. M.
Onapuna, runore3a nepBuyHoro oynsona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emnn u meronpl €€ wu3ydyeHusa. lckomaembple OpraHUYECKHe
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHAsT U AOCOJIIOTHAS
reoXpOHOJIOTHS. [ €0OXpOHOIOrMUeCKas IKaia: 0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHWyecko HBodtoLMH. [losBIEHHE U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKApUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tanbl 3BOJIIOLMM KUBOTHOrO MHpa. OCHOBHBIE apoMOpP(O3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. Ilpunnoun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO3OW,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIornyecknx mnpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OpPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUSI — SKOJOTUYECKUE KPU3HUCHI mpouuioro. IIpudnHbl u
CJIIEACTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
oco0enHnoctu. [Ipobiema coxpaneHus OMopazHooOpas3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel kmaccudukanmu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnaiumannanu, JI. [Tacrep, 1. . Meunuxkos, A. N.
Omnapun, Ix. Xongeln, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUW»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BONMIOIUNY, «CxeMa 00pa3oBaHUsI DYKapHOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkiierounsle Bogopocim», «Mxw», «llanoporHukm», «l ol0ceMeHHbIE
pactenus», «OpraHbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS MKUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumeuHononocTHbiey,
«Ilnmockue YEpBU», «YneHucToHorue, «PEIOBI, «3E€MHOBOIHBICY,



«IIpecmbikaronuecs», «IItuupy», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeuckou spey», «Pa3BuTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE )KU3HU B
MMAJIE030UCKOM 3pey», «Pa3BUTHE )KU3HU B ME3030MCKOHU 3pe», «Pa3BUTHE )KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPaY.

O6opynoBanue: repbapuy pPACTCHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BIJIAYKHBIE IIPENapaThl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUN
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKABOTHBIX, 4Yydelia NTULl W 3BEpeu,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHast padora «MoaenupoBaHHE — ONBITOB
Muiepa—FOpu 1o n3y4eHuto abMOTE€HHOTO CHHTE3a OPraHUYECKUX COCTMHEHUM B
NEepBUYHOM aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yyeHue oCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenue Yea0BeKa — AaHTPOIIOIeHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruno3Hbie
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUH.

CX0cTBO 4enoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3AHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPOINOreHe3a: OMOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHoleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJMM AHTPOIOTeHe3a. PaHHHME YemoBEeKOOOpa3HbIe 00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIHE MPEKH Y€IOBEKOOOPA3HBIX 00€3bsH U
JM0/IeH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenenasl  Adpuku. YemoBek reipenpOeprckuii — oOmMA  MpeoK
HEAHJEPTATBbCKOTO YEJIOBEKA M YeJIOBEKA pasyMHOro. YenoBeK HeaHIepTalbCKU
Kak BHJ JIIOJIEH XOJOJHOTO KinmaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOEHHWE KOHTUHEHTOB 3a mpeneisamMu AQpuku.
[TasieoreneTrka v nMajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: eBpomneouaHas
(eBpaszuiickas),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  dyenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONIeHHOCTh YeNOoBEKa K pa3HbIM YCJIOBUSM OKpYXAarOUIEH Cpeabl.
Bnusaue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio U
($U3HUOIOTHIO YeIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
AHTPONOJIOTUM.  OBOJIOLUMOHHAS ~ AHTPOIOJOTHS WU IAJCOAHTPOINOJIOTHS
YEJIOBEUECKUX NOMyJsiuuid. bruocouuanbHble HCCIIETOBaHUS MPUPOAbI YETOBEKA.
HccnenoBanue KO3BOMIOIMHY OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heanaepranbuby, « KpoMmaHbOHIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIIOBEKA», «Packl yeoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
(doTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4eJOBEKa W 4Yepena IIMMIAaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

JlabopaTtopuass padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTallNi YEIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sK0J0TuU. CBSI3b SKOJIOTUU C IPYTUMH HAyKAMH.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCNEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe U JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKaIbHBIN, peTHOHATBLHBIN U TJI00aIbHBIN.

3Hau€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JdeMoHCTpaMuA

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, O. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl 3Koa0orHN», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEABD).

JlabopaTtopHas padora «3yuyenue METOI0B HKOJIOTHYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okozoruueckue (akTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JIEHUCTBUS dKojoruueckux (axkropos. [IpaBuino munumyma (K.
[npenrens, 0. JInOux). TonepaHnTHOCTh. DBpHUOUOHTHBIE M CTEHOOMOHTHBIE
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak nsKojorudeckuit (axrtop. JleicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOIMYECKUE TPYIIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibHas poJib CBETA.
doToOnEeprUOaU3M.

Temneparypa kak oskonorumdyeckuid (axrtop. [leiicTBue TtemmepaTypbl Ha
opraHu3Mbl. [ToiiKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojaJiep >KaHuo BojgHOro Oananca. Knaccudukanuss pacTeHUH MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YyILHAs, MOYBEHHAs,
ryOMHHAsT  TOMAMOYBEHHAs, BHYTpHUOpraHuU3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. IlpucrnocoOsieHus OpraHu3MOB K
JKW3HU B Pa3HbIX Cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbL. [IpucocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opraHu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kuznennbie POpMBI pacTeHUM: 1€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUMU:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opMmel. [lapazutusm, koomneparus,
MYTyaln3M, KOMMEHCAIn3M (KBapTUPaHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMoOJIecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [I[pUHIMT KOHKYPEHTHOTO UCKITIOUYEHHUS.

JleMoHCTpanun

Tabmuplt 1 cxeMmbl: «OKosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «Te€mIoKpOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenbl O0OuTaHUSI OpraHu3MoB», «buosormdeckue puTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBo», «llapasutuzmy», «Koukypenmus», «CumoOunosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pPacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3JUYHbIX JKOJOTMYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJNIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHHS, TepOapru U KOJUICKIIUU TETJIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOMTAIOIIMUX B Pa3HbIX cpeaax,
repOapu U KOJUICKIIMM PpACTEHUW ¢ IKUBOTHBIX, OOJAJAONIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXKM3HU, repbapuu u
KOJUIEKIIMU DPACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlabopaTtopuass padora «BpIsiBIeHHE TMPUCITOCOOJICHU OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [Tomymsiiuss Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTeW OMOoJIOrMK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTead NOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCT,



BO3pACTHasi M TMOJIOBAsl CTPYKTYpa, PpPOKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JluHaMuKa MmOmyJsiuu U €€ peryisinus. buoTHYecKkuii NMOTEHLHA MOMYJISLUH.
MonenupoBaHue AMHAMUKY MONYJALUU. KpuBble pocTa YMCIEHHOCTH NOMYJISLUU.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[TonsitTue 00 sKomornyeckoil Hume Buaa. MecrooOutanue. MHoOromepHas
Mozenb dkosormdeckon HumM Jx.M. XatunmHcona. Pa3zmepsl skosiormdeckon
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbl U HX >KU3HEHHBIC
CTpaTEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJACHHUS W MUTpalMil JKUBOTHBIX. buonormdeckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabmuubl U cxembl: «ODKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSALHANY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHble  mupaMuibl
nonyasauum», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopnass pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PACCETICHUIOY.

Tema 9. Jxosorust cood1mecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEAyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetu. AOWOTHYECKHE OIOKHU
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIECTB U IOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. buomacca u  mpomykuus.
DKOJOrM4ecKre MUpaMuIbl YUCEN, OMOMACChl U SJHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W HMX MPUYUHBI. AHTPONOre€HHbIE BO3JAEHCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKocucmembvl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctempl. OCHOBHBbIE KOMIOHEHTHI ypOoskocuctem. [opoackas
baopa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
asKocucteMax. Poib kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMUYMBOCTh OPraHU3MOB, TMOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeusi 3aepA3HEeHUll pPA3HbIX munoe Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer  u  cxembl:  «CTpykrypa  OuoueHo3a»,  «DKocUCTEMaA

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IPYIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«Ilenu nutanus (mactOuIIHas, NETPUTHAS)», « IKOJOTHUECKAsl MUPAMHUAA YUCEID»,
«IJKkonoruyeckas nupamua OMOMacChly, «IKOJOTHMUECKas MUpaMuia SHEPTUN»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «KoCUCTeMa 03€pa», «ArporeH03», «KpyroBopoT BEMIECTB U MOTOK
OHEPTUU B arporeHo3ey», «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIETh
KOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onrucanne ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «l3ydeHue paszHooOpaszusi MEJIKUX MMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJIOJIbHBIM WM TOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCHsSI B arposKoCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmennanerapHas 000Jji04ka 3€MIJIM, TJI€ CYIIECTBYET WIH
CylIecTBOBaJIa KW3Hb. PazButue npenacrasienuii o 6nochepe B Tpyaax 3. 3iocca.



VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. )Kuboe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Guochepsl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3ota). PUTMHUYHOCTE sSIBIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Omome. OCHOBHbIE OHUOMBI CYIIM:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHBIC ¥ IIMPOKOJIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMmar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYpCHOTO0 MOTEHIaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kkuciopojga B HOpUPOIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cyminy, «Knumatudeckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiil jgec», «LIMpokonmncTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesntoBek M OKpy:xa0OIIAs Cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3/ICHCTBUE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTEBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPaHbBI MPHUPOJIBI.
Kpacaeie kHuru. Oco0o oxpansemblie mpupoanbie Ttepputopun (OOIIT).
borannueckue cagapl 1 300710THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIUIBI YCTOWYMBOTO PA3BUTUS UYEIOBEYECTBA U TPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHME W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emuid. OOIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJIOTHUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCa U €r0 BEPOSITHBIE TTOCJICICTBUS.

Pa3BuTHe METOJOB MOHUTOPHMHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccreo008anus nepexooa K pecypcocoepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanouvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00CmMyn K
uHgopmayuu no  CcoCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHOBbL



9Kopeabuiumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaMuA

Tabmuipt  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENIN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHATH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl 10 OUOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpaesienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haluyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUNCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUSI K 3aKOHY W MPABOIMOPSAJKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS yueOHOro mpeamera «buonorusy»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, pacCHIMpPEHUE KU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLMAJIbHBIM IOJIOKECHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaXXJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIIECIUIO U MaMIATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IC;

CIIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHMUS 3HAYCHUST OWOJOTMU B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, (POPMHUPOBAHMS KYJHTYPbI 3J0POBbS U
IMOIMOHAJILHOTO 0JIarONoJIyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHM U OT/AbIXa, peryspHas ¢uznueckas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3I0POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHHWE MOCIEACTBUN U HENMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHMI0O U CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBIIIIEHUE YPOBHS HKOJOTMUECKON KyJIbTYpbl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUS TpPU pEHieHWH TpoOJjieM, CBS3aHHBIX C pallMOHAJIbHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
MPUPOJIHON Cpejle, YMEHHE IPOTHO3UPOBATh HEOJAroNpUsITHBIE HKOJOTHUUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMM B IO3HABATEIIbHOM, KOMMYHMKATUBHON M COIMAIbHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHd M OOIECTBEHHOU MPaKTUKW, OCHOBAHHOTO Ha JTUAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOJABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CcrnenupuKku OHOJOTUM KaK HayKd, OCO3HaHUS €€ poJid B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPOOJieM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIET0 MUPAa U MPOUCXOANINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus MpoOJIeM B peabHBIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAHUW MO OHMOJIOTHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPaKAOIINE
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPrusi, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJIONEHHE, MW3MEpPEHUEe, OKCHEPUMEHT W  JIpyrue);
yHUBEpCalbHble Yy4eOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHBIC YIeOHbBIC JCHCTBYS, KOMMYHHUKATUBHBIC YHUBEPCABLHBIC YICOHBIC
JEHUCTBUS, PETYJISATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEJIbHBIMHU
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIHU, 000OIICHHUS ), PAaCKPHIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3pabatrbiBaTh IUIAaH pELIEHHs MPOOJEMBbl C YYETOM aHAIM3a MUMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIBHOIO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIIe0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a1ady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh IEPEHOCUTh 3HAaHUS B MO3HABATEJIbHYI0 U MPAKTHYECKYIO O0JacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(GOPMALIMIO Pa3IMYHbIX BUJOB U (POPM IpE/ICTaBICHUSI, KPUTUUECKH OLIEHUBATH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MM, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KAayeCcTBE CpeACTBa Mmpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HAaBbIKAMU  pacloO3HaBaHMs M 3alIMTBl  MHpOpMAaIUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM TUCKYCCHUU O CYIIECTBY OOCYyXaaemMoi TeMbl (YMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUN OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMIKECHHIO: COCTaBJISATh IUIAH JECHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JAEHCTBHSIX M MOCTYIKAaxX MO OTHOILICHHWIO K JKMBOHM MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IUIAH pELIEHUs MpoOJiieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTD
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI pe@IeKCUU [JIs OLEHKHU CUTyalluH, BhIOOpa
BEPHOT'O PEILICHUS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IpPU AaHAINW3E pe3yIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMSI COJEP)KAaHUS Y4YEOHOro TMpeameTa
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npopunapHOro  o0yueHuss  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIICHHH TpobJieM  paruoHaIbLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTUYECKHE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi M TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(enHOOOpa3Msi OTOMKOB TEPBOrO IMOKOJICHHS, PACHICTUICHUSI, YUCTOThI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHngensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTUYECKUX HCCICOBAHUSAX JKUBBIX OOBEKTOB (OIMUCaHUE, H3MEpPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
OYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUS OPTaHOB M CHCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB JKU3HEACSITECIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO M TeTepOTPOPHOrO TUIIOB MUTAHUS, OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAaHABIIMBATh B3aMMOCBS3M MEXIY OpPTraHOMJAAMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (QYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
ATanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKW JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHu, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHIYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYECKIMHU TIPOIECCAMU U SBIICHUSIMHU, JIETIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencrBamu, GOpMYIHpPYS I1€Jb MCCIEIOBAHUS, aHATU3UPOBATH TMOITYUYCHHBIC
PE3YNbTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIIATH  IOJIYYCHHBIC  PE3yJIbTaThl HAa  yYEHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
oOylactu ounoJioruu u M€ IULINHBI (KJTOHUpOBaHUE, HCKYCCTBEHHOE
OIUTOJIOTBOPCHHE, HAIMpPaBICHHOS M3MCHECHHWE T'€HOMAa M CO3JIaHWe TPAHCTCHHBIX
OpraHu3MOB);



YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuied mpodeccuoHalIbHON
JeATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiayOJIsTh MO3HABATEIbHBIM
UHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIMsIX CPETHETO
PO EeCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPUPOABI M PEUICHUM SKOJIOTUYECKHUX
npo0bjieM 4YelnoBeYecTBa, a TaKXKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIOIb30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOIIECHHS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMUYECKHUX 3HAHWUW, KOTOpas BKIOYAET
ONpeNieNeHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralomnX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOCHCTEMa, Ouocdepa), OMOIOrMUYECKHUE TEOPUU
(aBomronronHas teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBomtoiuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAyYHOIO  IO3HaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAaHUAIX KUBBIX 00BEKTOB U 3KOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCcOO0aMu BBISBIICHUS U
OLICHKM aHTPOIIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHHME BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O orbopa, AJUTONaTPUYECKOTrO U CUMIIaTPUYECKOTO
BUJI000pa30BaHus, BAUSHUS ABMKYIIUX CHJI SBOJIOLMU HA T€HO(POH I OIS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXIY IPOLECCAMU HBOJIIOLUH,
JNBIDKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOIEHHOCTh BHAOB K cpele oOuTaHusi, abMOTHUYECKHMX M OMOTHYECKHX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBsS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE periaTb OMOIIOTUYECKUE 33a]Ja4H, BBISBISATH MPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU MIPOIECCaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuia npu paboTe ¢ y4eOHbIM U Ja00paTOPHBIM 000PYI0BaAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpenacTBamMu, (GOpMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIOoruH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJMMON Ha 0a3e LIKOJbHBIX HAYYHBIX OOILECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEJIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpalleHus
ry100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuiell mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AWCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIIyOJIATh T103HABAaTEJIbHBIH MHTEpEC, HANpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKH 10
3) Crpoenvuie u GyHKIUHU KICTKU 8
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
; Hacnencrennas unpopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa 0 HacJIE€CTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Bostonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTrHsg — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 15
DKOJIOTHS BUAOB U MOYJISIAN 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBasi OpraHU3anus KUBBIX CUCTEM
4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas Teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHOH OUOJIOTHH 1 05
(xpomarorpadus, snexrpodopes, '
TuddepeHMaIbHOe HEHTPU(YTUPOBaHHUE,
ITLIP)»
6 XHUMHUYECKUHN COCTAB KIIETKH 1
7 MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX 1
Ouosoruyeckas poib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
3 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupukanys U QyHKIUN 1

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

1 Opranudeckue BEIecTBa KIETKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunrpudocdarer (HTD)

14 CexBennpoBanue [JHK. Merozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTtobl CTPYKTYPHOIM OHONIOTHH

16 Tunel knetok. [IpokapuoTndeckas kierka
CtpoeHune dyKapuOTUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBepXHOCTHBII anmapar KJIETKH
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.

19 [IpakTuueckas pabora «M3yueHnune 05
JIBYDKEHUS [IUTOIJIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[TosryaBTOHOMHBIE OPraHOU bl KJIETKU:

20 MUTOXOHJIpHH, T1acTubl. JlabopaTopHas 05
pabota «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HemeMOpanHble opraHOU bl KIIETKH

22 Crpoenue u GyHKIUH 11pa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIIETOK Pa3InIHbIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMUIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep Peakui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue pepMeHTaTUBHOTO
pacILeIUIeHHs IEPOKCHUIa BOAOPOA B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AnaspoOHbIe Opranu3Mbl. Bunel 6posxeHus.

JlaGopatopHas pabota «CpaBHEeHUE
IPOIIECCOB OPOXKEHUS U JIBIXAHUSD)

AdpoOHBIE OpraHU3MBbl. JTarbl
HHEPreTUUECKOro ooMeHa. DHeprus
MeMOPaHHOTO I'PaJMeHTa POTOHOB.
Cunte3 AT®: Pabora nporonnoit AT®-

0.5




CHHTAa3bl

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teMe "OOMEH BEIIEeCTB U IPEBPAIICHHIE

32 sHepruu B kietke" / KonrponbsHas pabora 1
o TeMe "OOMeH BEIIeCTB U MPEBPAIICHHE
SHEpPruM B KieTke"

33 Peakiuun MaTpyu4HOTO CHHTE3a 1

34 Tpanckpunius — marpuuabiii cuHTe3 PHK 1

35 TpaHcasus u e€ Tarbl

36 KonupoBanue aMuHOKUCIIOT. Poib 1
pubocoM B OMOCHHTE3E OenKa

37 Opranuzanus TeHOMa y TPOKapHOT U 1
IYKapHOT

38 MonekymnsipHble MEXaHU3Mbl HKCIPECCUU 1
TeHOB Y DYKapHOT
Bupycsl — HekneTouHble (OPMBI KUZHU U

39 oOnuratHele napasutel. [IpakTuyeckas 1 0.5
pabota «Co3aHne MOJIeNTd BUPYyCca»

40 BupycHsie 3a001eBaHNS YelOBEKa, 1
JKUBOTHBIX, PACTCHUH

41 HanotexHonoruu B OHOJIOTHH U MEUITIHE

42 JKU3HEeHHBIN UK KIETKU 1

43 Matpuunslii cunte3 JJTHK
Xpomocomsl. JlabopaTtopHas paboTa

44 «M3yueHne XpoMoCOM Ha TOTOBBIX 1 0.5
MUKpOTpenaparax»»

45 JleneHue KJICTKM — MHTO3 1




Tunel kneTok. KapuokuHes U IUTOKUHES.
Perymnsnus ;xM3HEHHOT O LKA KJIETOK.

46 JlaGopaTtopHnas pabora «Habnronenue 0.5
MHUTO3a B KJIETKaX KOHYMKa KOpeIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpernapaTax)»
O060011eHNe U CUCTeMAaTH3aIMs 3HAHUH 110
temaMm "HacnencrBennas nadopmanus u

47 peanuzanus ee B kietke", "JKu3HeHHbII
ki kietkn" / KonrposbHas paboTta mo
teme "Peakiiun MaTpudHOro cuHTe3a"

48 OpranusMm Kaxk eJuHOE 11eJI0e

49 Tkanu pacrenuii. JJaboparopnas pabora 05
«M3y4yeHue TKaHEeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHei 0.5
YKUBOTHBIX)
Opransl. CucreMsl opranoB. JlaboparopHast

51 pabota «/3ydyeHue opraHoB I[BETKOBOT'O 0.5
pacTeHus»

52 Ormopa Tenia OpraHu3MoB

53 JIBuKeHMe OpraHu3MoB

54 [Iuranue opraHu3mMoB

55 [Muranue MO3BOHOYHBIX KUBOTHBIX.
[MumeBapurtenpHas cucTeMa 4eoBeKa

56 JlpIxaHne opraHmu3MoB

57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U
yeJioBeKa

58 TpaHCcOpT BEIIECTB Y OPraHU3MOB




KpoBeHocHas cucteMa mo3BOHOYHBIX

>9 YKUBOTHBIX U YeJIOBEKa

60 Briienenune y opranuzMoB

61 3ammura y OpraHu3MoB

62 NMMmyHHas cuctema yenoBeka

63 Pa3znpaxxuMocTh 1 perynsuus y
OpraHU3MOB

64 I'ymopasnbHast perynsnus 1 9HI0KpHHHAS
CHCTEMa KUBOTHBIX M YEJIOBEKa

65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB

66 [TomoBoe pa3MHOKEHHUE

67 Meiio3
["amerorenes. OO6pa3oBaHue U pa3BUTHE

68 HOJIOBBIX KJIeToK. JlabopaTopHas pabora 05
«M3ydyeHune cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpOIpenapaTax»»

69 WHnuBHyabHOE pa3BUTHE OPraHU3MOB —
OHTOTeHE3

70 3akyajKa OpraHOB U TKaHEH U3
3apOJIBIIIEBHIX JTHCTKOB
Poct u pazBuTue JKUBOTHBIX.

71 JlaGoparopHas pabota «BrisBieHue 05
NIPU3HAKOB CXOJICTBA 3apOIbIIIEH
MIO3BOHOYHBIX JKUBOTHBIX)
PasMHOX€EHUE U pa3BUTHE PACTCHUM.

72 JlaGopatopHas pabota «CTpoeHHe OpraHoB 0.5
Pa3sMHOKEHUS BBICIIMX PACTEHUII»

73 O0001eHne 1 cucTeEMaTU3aLMs 3HAHUI 110




teme "CTtpoenne 1 pyHKIIUH Opranu3mMoB" /
KoHntponbnas padora o teme "CtpoeHue u
GyHKIIMA OpaHU3MOB"

I/ICTOpI/ISI CTAHOBJICHUA U Pa3BUTHA
TCHCTUKU KaK HAYKH. OCHOBHBIE ITIOHATHUSA U

74 CUMBOJIBI reHeTHKH. JlabopaTtopHas pabora 1 0.5
«/Ipo3oduna Kkak 00BEKT TEHETHIECKUX
UCCIICIOBAaHUI»
3aKOHOMEPHOCTH HACJIEAOBAHUS
npu3HaKoB. MoHOrnOpuaHOE

75 ckpemuBanue. [Ipakruueckas pabora 1 0.5
"H3yueHue pe3ybTaTOB MOHOTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(HIIbI"

76 [uTonornueckne OCHOBBI MOHOTHOPHIHOTO 1
CKpEIIUBAHUS

- Ananusupyrouiee ckpeuuBanue. Hermonnoe 1
JTOMHHHUPOBaHHE
JlurubpuiHoe CKperuBaHue.

78 [Tpaktuyeckas pabdora «M3yuenue 1 05
pe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y Ip030(QHIIBDY

79 [{uTonornyeckre OCHOBBI JUTHOPHUITHOTO 1
CKpEIIUBaHUS

80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 ['eHeTnka mosa 1

83 T'eHoTHn Kak 1eJIOCTHAS CUCTEMA 1

84 ['eHeTH4eCKU KOHTPOJIb Pa3BUTHS 1




paCTeHI/If/'I, JKHBOTHBIX K YCJIIOBCKA

85

86

N3MeHuYnBOCTh MpU3HAKOB. BUibI
U3MEHYUBOCTHA

MoaudukanroHHass K3MEHYMBOCTh

87

BapuauvoHHbIN psia U BApUaLlMOHHAS
KkpuBasi. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOI»

0.5

88

I"'enoTnnmyeckas N3MEHUYNBOCTb.
Komb6unarusHass U3MEHYHUBOCTD

89

90

91

MyTanuoHHast U3MEHYUBOCTb.
[IpakTuueckas pabora «MyTtaruu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

3aKOHOMEPHOCTH MYTAIlMOHHOTO MpoIiecca.
ONuUreHeTHKa U SMUreHOMHUKa

O00011eHNe U cCUCTEMATU3ALMS 10 TEME
"I'eHeTHKa - HAyKa O HACIEACTBEHHOCTH U
U3MEHYMBOCTU OPraHU3MOB" /
KontponbHas padora no teme "['eneruka"

0.5

0.5

92

I'enetuka uenoseka. [IpakTuueckas pabora
"CocraBiieHHE U aHAJIN3 POJIOCIOBHON"

93

94

MeTtoabl METUIIMHCKON T'€HETUKH

3HauecHUE MEIUIIMHCKOM T'€HETUKU B
npeaoTBpaAlICHUN U JICUCHUU I'CHCTUYCCKUX
3a00JIeBaHUM YeJIOBEKa

0.5




OCHOBHBIE TIOHSTHS CEJICKIUU.
JlaGopaTtopHnas pabora "M3yueHue copToB

% KYJBTYPHBIX PACTEHHUH U MOPOA JOMAIIHUX 1 05
KUBOTHBIX"
MeToap! ceaeKIIMOHHON paboTHI.

96 JlaboparopHas pabota "M3ydeHue MeTo10B 1
CEeJIeKI[MU pacTeHuit"
JlocTr>KEeHMS CeJIEKIMU PACTEHUN U

97 XKUBOTHBIX. [IpakTnyeckas pabora 1
"IIpuBuBKa pacTeHuit"

08 CoxpaHeHue, U3yuyeHHe U UCI0JIb30BaHHE 1 05
IFeHETUYECKUX PECYPCOB
buorexHonorus kak Hayka 1 OTpaciib

99 npou3BojcTBa. [IpakTnyeckas padora 1
"N3yuenne 00bEKTOB OMOTEXHOIOTHH"

100 OCHOBHBIC HANPaBJICHUS] CHHTETHUECKHUH 1
Ouonorumn

101 XpOMOCOMHas ¥ TE€HHAsl NHKECHEPUS

102 MeaunuHckue OMOTEXHOJIOTUU 1

OBUIEE KOJIMYECTBO YACOB I1O 102 135

[TPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpodoniionHast Teopust Y. JlapsuHa 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 dopMUpoOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOJTFOIIHS
5 [Momymsius — sneMeHTapHas €AMHULIA 1
HBOJIIOIIH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapnau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIEHHE U3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOLHMU 1
9 Dddext ocHoBarens. Ipdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocodIeHU Y OpraHu3MOoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrmocobnenus
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHEHUE BUIOB
10 MOP(OJIOTHIECKOMY KPHTEPHIOY

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

22

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YUCHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3Y4YCHHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOLUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMITIOB 3BOJIOIUU
o5 HayuHbie runoTessl IpOUCX 0K ICHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.
29 Jlaboparopnas pabota «M3yueHue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OTJICIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
DBOJIOLHS KUBOTHBIX. [IpakTrueckast
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TTO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 1
KPHU3HCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO 1
0COOEHHOCTH
CoBpeMeHHas CUCTEMa OPTaHUIECKOTO

38 Mupa. OCHOBHBIC CUCTEMATUYCCKUE 1
TpYMIbl OPraHU3MOB
O06o001IeHre ¥ CHCTeMaTU3alus 3HAHUH T10
TeMaM "MUKpO3BOJIIOLUS U €€

39 pe3ynbratel”, "MaKkpoIBOIIOIUS U €€ 1
pe3ynbratel”/ KonTposibHas paboTa mo
TeMme "DBoironua”

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKE 1

41 PazButue npencrasnenuii o 1
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B cUCTEME
opraHmdeckoro mupa. JlabopatopHas

42 pabota «/3ydenne ocoOeHHOCTEH 1 0.5
CTPOCHHSI CKEJIeTa YeJI0BeKa, CBSI3aHHBIX C
MPSIMOX OKICHHEM»

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a 1
44 CooTHo1IeHre OMOIOTHIECKUX U 1
COLIMATILHBIX (h)aKTOPOB B AaHTPOIIOTEHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1
46 [Taneorenerrka u NajeoreHOMHUKa 1
47 OBOIOIUS COBPEMEHHOTO YEJIOBEKA 1

48 UYenoseueckue packl. [IpakTudeckas 1 0.5




pabota «M3y4eHHE FKOJIOTHUECKUX
aanTaIuii YeoBeKa»

MG)K,Z[I/ICLII/IHJII/IHapHBIe METOABI

49 1
AHTPOIIOJIOTUHI

50 3apoxaeHUE U pa3BUTHE YKOJIOTHU 1
Metonst skonorun. JlabopaTtopHas pabora

o1 «M3yd4eHne METOI0B IKOJIOTMYECKUX 1 0.5
UCCIIETOBAHUI»

59 3Ha4YeHNe YKOJOTHUECKUX 3HAHUH JUIs 1
YeJI0BeKa

53 Dkosorudeckue GhakTopsl 1
Abuotnueckue akropsl. CBET Kak

54 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BblsiBIeHNE TPUCTIOCOOIEHUI '
OpPTraHU3MOB K BIUSHHIO CBETa»
AbGuoTtnueckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.

55 JlaboparopHnast pabota «BrisiBieHue 1 0.5
MPHUCTIOCOOTICHUH OPTaHU3MOB K BITHSTHHIO
TeMIepaTypbi»
Abunotnyeckue gpakTopbl. BnaxxHOCTh Kak

56 skojornyeckuit pakrop. JlabopaTopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenbl 0OuTaHUs OPraHu3MOB 1

58 buonoruueckne puTMsl 1

59 XKuzHennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakTopsl 1




3HaueHue OMOTUYECKUX B3aUMOICUCTBUM

61 JUIsL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
oOuTanus

62 DKOJOTUYECKHIE XapaKTEPUCTUKU
MOMYJISAUN
OCHOBHBIE TIOKA3aTEeH MOMYJISIUH:

63 YHCJICHHOCTD, TNIOTHOCTh, BO3PACTHAS U
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEeIIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKoJIOTHYECKast CTPYKTYpPa MO I

66 JluHaMuKa TONYJISIIAN U €€ PeryJIsiius

67 KpuBbIe pocTa YHCIIEHHOCTH TIOMYJISIIIHH.
KpuBbie BEDKUBaHHS
DKoJIoTHYecKasi HUIla BU/A.

68 Jlaboparopnas padota «IIpucrmocobnenus 0.5
CEMSTH PACTCHHH K PaCCEIICHUIOY

69 Bun kak cucrema nonmynsiuit

20 3aKOHOMEPHOCTH TIOBEJICHUS M MUTPAIIAN
KUBOTHBIX

71 Co00111€CcTBO OpraHu3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPbITasi CUCTEMa

73 KpyroBopoT BemecTB ¥ MOTOK YHEPTHH B
IKOCHCTEME

74 OcHOBHBIE TTOKA3aTENN YKOCHCTEMBI

75 DKOJOTHYECKHE MUPaMHIbI




76

W3meHeHns coo011ecTB — CYKLECCHH

HpI/IpOI[HLIe 9KOCHUCTEMBI. IKOCUCTEMBI

" 03ep U peK. DKOCUCTEMbI MOpEil 1 OKEaHOB

78 [TpuponHbIE 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTENEH, IIyCThIHb

79 AHTpPONIOT€HHBIE IKOCUCTEMBI

80 VYp6oskocucremsl. [IpakTrueckas paboTta 05
«M3yuyenune u onucanue ypooIKOCHCTEMBD» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB Ha CYyOOpPraHU3MEHHOM,
OpTaHU3MEHHOM, MTOMYJISIIUOHHOM U
KOCUCTEMHOM YPOBHSX

83 buocdepa — obmemnanerapuas 060g09Ka
3emnn

84 Yuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopoTslI BemiecTB u
OMOTEOXUMHUYECKUE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6GHocheps

89 DKOJIOTUYEeCKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue denoBeka Ha 6nochepy




AHTpPOIIOr€HHOE BO3/IEHCTBUE HA

o1 PaCTUTENbHBIN U KUBOTHBIA MU L
92 Oxpana npupoab 1
03 OCHOBHBIE IPUHITUIIBI YCTOWYHUBOTO 1
Pa3BUTHS YEIIOBEUECTBA U TIPUPOIBI
PanronansHoe npupoa0onb»30BaHue U
9 COXpaHEHHE OMOJIOTHIECKOTO 1
pazHooOpa3zus 3emin
O060011IeHre U CUCTEMAaTU3aIMs 3HAHUH 110
TeMaM "DKOJIOTHS - HayKa O
B3aMMOOTHOIIIEHUSAX OPTAaHU3MOB JIPYT C
JIPYTOM U HaJIOPTaHU3MEHHBIX CUCTEM C
95 oKpy»aroien cpeaon”, "Opranuszmsl u 1
cpena ooutanus", "IKOJOTHSI BUIOB U
nonysaus”, "IKoa0rus cooo1ecTB.
Dkonorudeckue cuctemsl", "buocdepa -
rinobanbHas skocuctema” / KonTposabHast
pabora o Teme "Dkonorus"
96 PesepBHBIil ypok 1
97 PesepBHEIiT ypok 1
98 PesepBHBIil ypok 1
99 PesepBHEIIT ypok 1
100 PesepBHBbIil ypok 1
101 PesepBHBIi ypok 1
102 PesepBHBbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI H
pEIICHUH KU3HCHHO BAKHBIX COIMAJIBHO-3TUYCCKUX, SKOHOMHUYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHAILHOTO MIPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Bnanenne cucremoir 3HaHMH 00 OCHOBHBIX METOJaX HAy4HOTO
[IO3HAHUS, UCMOJIb3yEeMbIX B OMOJOIMUYECKHX HCCIIEAOBAHUSIX >KUBBIX
00OBEKTOB M O3KOcHCTEeM (ONUCaHUE, W3MEpEHue, MPOBEACHUE
HaOJIOACHNI); CIIOCOOAMU BBISIBICHUSI M OICHKH aHTPOIOT€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATh UX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpMYIHpYyS 1€ HWCCIEAOBaHUS, aHATU3UPOBATH
MIOJTyYEHHBIE PE3YJIbTAThl U J1€1aTh BBIBOJBI.

BbisiBIeHHEe 3aBUCMMOCTH  MEXKJY HCCIEIyeMbIMH BEIMYMHAMU,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHHUE BBHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BiafeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralole OWOJOTMUECKUE TEPMHUHBI M TOHSTUS
(K¥3Hb, KJIETKA, TKaHb, OPraH, OPTraHu3M, BHI, TOMYISIHS, YKOCHCTEMA,
Ouorieno3, omocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OMONONIMMEPHI, JUCKPETHOCTh, CaMOpETyJIsLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIeJCTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTHBHOIO MMMyHHTeTa II.
Opnux, N.1. MeuHnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxojactsa K. Bbapa, sBomtonnonHas

teopuss Y. JlapBuHa, CHHTETHYECKas TEOPUS DSBOJIIOLHUH, TEOPHUS




antpororeHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpasus U MPOUCXOKACHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mnOyTIx Hu
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
resoB T. MopraHa; roMOJIOTMYECKUX PSAJOB B HACJIEICTBEHHOU
nsMenunBocty H.M. BaBunoBa; reHetmueckoro pasHoBecus JIxk.
Xapan u B. BaiinGepra; 3apoapsimeBoro cxozactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuauMmyma fO. JIubuxa, sKonoruueckoi mupaMuibl 4Uced,
OMOMAacChl U SHEPTUH);

runote3bl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumartb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, mnmpoueccamMm MW ABJIICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXEMbI CKPCHIUBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIIECBLIC CCTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; TalaMy KJIETOYHOI'O LIUKJIA U KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMUS,
IpoLeccaMi  JBOJIIOLMM; JBWKYLIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEIATh CYIeCTBEHHBIC TPU3HAKH:

CTPOCHHUSI BUPYCOB, KIJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouoctepsl; CTPOCHUS OPraHoB W CHUCTEM OPraHOB PACTCHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACATEIHPHOCTH, TPOTEKAIOITUX

B OpraHusmax paCTCHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrHYSCKUX




mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HH(pOpMauM U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, 5SMOpHOreHe3a, NOCTAMOPHOHAJIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3MPYIOLIETr0,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOI0 M CHUMIATPUYECKOro
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(OH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cCpefe OOHuTaHus,
YyepeoBaHMUs HAIPaBJICHUM 3BOJIIOLUHM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYILECTBEHHbIE IPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTM4eckoro oOMeHa,
XEMOCUHTE3a, MHTO03a, Meio3a, OIUIOAOTBOPEHHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
60pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUH B 3KOCHCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYII; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMS;, EIWHCTBA YEIOBEYECKHX pac;
HEe00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWH(OPMALHUIO OHOIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCCleIOBaHnH B OnoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao0aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHUEC

11

1.2

1.3

CoBpemenHass OHMOJOTMsI — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. [Ipodeccun, cBsizanHble ¢ Ouonoruei. 3HaueHue OUONOTHH B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIUHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

XKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M LEIOCTHOCTh, CIOKHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIIMOHHO-BUA0BOM, 3KOCHCTEMHBIHN
(buoreonieHotuueckuii), OmocdepHsid. IIporecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >XUBOTO. JKU3Hb Kak (opMa CyIIECTBOBAHUS

MaTepuun

Mertoapl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMmaruzamnusa, Mertaadanui3. IloHsTme o0 3aBUCHMOM ©W HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ pocToBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHBEl HCKaKeHUs pe3yJbTAaTOB HKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Ouojorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(QDyHKIIMOHANbHAS €AWHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBanun, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUSI COBPEMEHHOM KJIIETOUYHOM TEOPHUH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJbTUBUPOBAHUC KIICTOK

2.2

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYPUPOBAHHUU KIIETKH,




TEIUIOpery . MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYEcKas poOJb.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue monumepbl. benku. AMUHOKHCIOTHBIH CcOCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BrTopuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QpyHKIUN OSIKOB.
VYrneBonpl. MoOHOcCaxapuipl, IUCAXapUabl, OJUIOCAXapuabl U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHUuss U (PU3UKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuner. T'wapodubHo-rUApOdOOHBIE cBolicTBA. Knaccudukamus JIumuaoB.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormdeckue (yHKIUU
munuaoB. O0mire cBOMCTBa OMOIOTHUECKUX MEMOpPaH — TEKy4eCTh, ClIOCOOHOCTD
K CaMO3aMBIKaHUIO, TOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunnun xomminementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. MectoHaxoxaeHue u 6uonorndeckue ¢pynxiuu JHK.
Bunel PHK. @yuxkunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CexkBennposanue [JHK.

CtpykTypHast OuoyioTHsi: OMOXUMHUYECKHME W OMODHU3NYECKUE WCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tumbr  kimeTok: dykapuoTHyeckas H  IpokapuoTmueckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxem.
Oco0eHHOCTH CTpOeHUsi TeTepoTpOo(PHON M aBTOTPOPHOW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (PyHKIMOHMpPOBAHHWE SYKAPHMOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iuia3MaTudeckoil MmemOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKylo MeMOpaHy: maccuBHbIM  (nuddysus,
obOneryénnass nud@ysus), aKTUBHBIN (TMEPBUYHBIA U BTOPUYHBIA AKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOLUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommaszma. Iluto3ons. Ilutockener. JIBumkeHwe mnurTomiasmel. OpraHouabl
kiIeTkd. OpHoMeMOpaHHbIE OpraHOMABl KIJIETKU: OJHJOIIa3MaTUdecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpoeHHE U (yHKUIMU. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHoOUA0B KJIEeTKH. CTpOEHHE TPaHyJIIPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkuit
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(arpaHyJspHBIA) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas QyHKUUsS
annapata ['onpmku. TpaHcmopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (yHKIMM MUTOXOHApPUN M TuacTui. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBHI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kinetku CrpoeHue M (QYHKIUM HEMEMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduiaameHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Knerounelii neHtp. CTpoeHHE U [BHXKEHHE J>KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MbL. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcOoM B HHTEp(]a3HOM sizipe. benku xpomaTnHa — THCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

AccuMWISIIMSL U JTUCCUMWIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHEe KHCIOpOJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecriedeHne KieTku: mpeBpamenne ATD B
OoOMeHHBbIX Tmporeccax. DepMEHTATUBHBIM XapakTep peakUuuil KJIETOYHOIro
MeTtabonu3ma. DepMEeHThI, UX CTPOECHHE, CBOMCTBA M MEXaHU3M JEUCTBHSL.
Kodepmentsl. Otianuuns (pepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOpPbl U OENKU-WHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaKIuii 0T pa3IuYHbIX PaKTOPOB.

IlepBuuHbIl CHHTE3 OpraHMYECKHUX BemllecTB B KieTke. PorocuHres. Poib
XJIoporiactoB B mporecce (orocuHTeza. CBeroBas W TemHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BinusHHMe pa3nuyHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XemocuHTe3. PazHooOpasue opraHM3MOB-XeMOCHHTETHKOB: HUTPUDUIIUPYIOIINE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
UCTOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETU OOJIE3HEH.

AspoOHBIE OpraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoiamu3 — 6eCKUCIOpOIHOE PACIIETIIICHHUE TIFOKO3BI.

buonoruueckoe OkucCiIeHHE, WIM KJIETOYHOE JbIXaHUE. Poiab MUTOXOHIpHI B
mporeccax OHMOJIOTUYECKOT0 OKHCJICHHUS. [Muknuueckue peaxiuu.

OxkucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa
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BEIIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaenCTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero coucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAJLIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OGuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMHHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y NpoKapuoT U dyKapuoT. Perynsuus akTHBHOCTH T€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauus oOMEeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKM3HH M OoONHMraTHbie napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >KMBOTHBIX, pactenuid. CIINJ[, COVID-19,

conuaJibHbIC U MCIUITNMHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii uwmkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B MHTEpdasze. [loaroroBka KIETKH K
nenenuto.  Ilpecunrernueckuil  (HOCTMUTOTHYECKHM), CHHTETUYECKMH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonorumynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Henenne xietkn — MuTo3. CTaguu MHUTO3a U NMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl mMuTo3a. KapuoknHe3 u nurokuHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynsus mutoTndeckoro nukia kiaetku. [Iporpammupyemast kierouHas rudesb
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHMKA

3.1

OpPaHI/ISM KakK OMOJIOTHYeCcKas CHCTeEMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

dopMBl pPa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
moioBoe. Bumbl  O6ecmosoro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISAIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe paszmuosxenue. [lonoBeie kneTku, uiu ramersl. Meio3. Ctaauu meio3sa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosornueckuii cmpici Meiiosa
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3.3

1 TI0JIOBOTO Ipouecca. Melo3 u €ro MecTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[Ipen3aponpliieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHue u pa3BUTHE MOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue moJiOBBIX KiIeTOK. OmIOJ0TBOpEHHE U SMOpPUOHAIBHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craauu 3MOpHOreHesa
YKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
Npo0JieHUsT MJIEKONMTAIOIINX. 3apobILeBble JUCTKH (racTpyisanus). 3akiaika
OpPraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3auMHOE BIHSHUE 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpHOHANbHAs MHAYKLUMA). 3akiajkKa IUlaHa
CTPOEHUSI JKHBOTHOTO KaK pe3yJbTal HEPapXUYECKUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXkKaroleH
cpenpbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [lpsmoe n Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOYHBIX M IO3BOHOUHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYE€HUE NPSAMOrO MU HENPSAMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPHUOHAIBHOIO pa3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [lepnonbpl oHTOreHe3a yenoBeka.

PasmHoxeHne u paszButue pacteHuid. ['amerodputr um cnopoput. Meiio3 B
KU3HEHHOM IMKJIe pactenuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OIUIOI0TBOPEHKE Y IIBETKOBBIX pacTeHHi. OO0pazoBaHue u

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjiaquu OHTOTCHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL 1 OMOJIOrMYHBIE XPOMOCOMBI, AJIJICJIBHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, I[OMHHaHTHI)IfI n pGHGCCI/IBHBIﬁ IMIpU3HAK,
roMO3uroTa, rerepo3nurora, 4YucTas JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (I)CHOTI/IH.
OcHoBHBIC METOABbI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-ICCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-TEHETUYECKUM

Monorubpuanoe ckpemupanue. [lepBbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpuioB mnepBoro mokoseHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH
MeHngens — 3akOH paclIelyIeHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH ramer.

AHanuzupyrouiee ckpeniuBaHue. IIpomMeXyTOuHBIM XapakTep HaclleJOBaHMS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOI'O

HacCJICJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCI(I/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue npusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTEpOraMeTHbId moJl. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrema. [lnenoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHbI ajuienn3M. B3auMOAENCTBUE HEAUIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lomumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIC M KOJWYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbId psij
u BapuanmonHas kpuBas (B. HMoranHcen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIBI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOHMHATHBHAS, MyTaI[HOHHASI.

KomOunatuBHas W3MEHYMBOCTh. Meio3 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. POIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanyroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalUWU. SepHbIE M IMTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiu. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl ¥ HX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleAcTBeHHON n3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCH,[[CpHaSI U3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEIOBAaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Y4eHUsT TEHETUKM  YEJOBEKAa: TIEeHEAJOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MOMYJISIUOHHO-CTATUCTUYECKHA,
MOJIEKYJIAPHO-TEHETUYECKHIA. CoBpeMeHHOE onpeaeseHue TCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIP-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEeKa. bonesnn c HACJIEeICTBEHHOMN
MIPEIPaCTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKH B MPEIOTBPAIICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBLIE KIIETKU
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JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuioBa o 1eHTpax NMPOUCXOKACHUS U MHOI00Opasusi KyJIbTYPHBIX pPacTEHUIL.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *UBOTHBIX. CopT, mopoza,
mITaMM. 3aKOH TOMOJIOTMYECKUX PSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VMCKyCCTBEHHBI OTOOp: MAacCOBBIM |
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. Ucneiranue
npou3BoauTeNell Mo noroMcTBy. OTOOp IO TE€HOTUIY C IIOMOLIBIO OLIEHKH
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ momMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEICKITMOHHON paboThl. PagrannoHHbIi 1
XUMHUYECKMH MyTareHe3 KakK HWCTOYHHMK MyTalMii y KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T'€HOMHOIO pPEJAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 11151 mosryueHust HCXOAHOT0 MaTepraia Jilsl CeIEeKIIHH.
[lomyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuansaiys. bimskopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTkeHus

CEJICKUIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJydYeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENHE.
Muxkpobuonornyeckuid cuHTe3. OOBEKTHI MHUKPOOMOJIOTHYECKUX TEXHOJOTHIA.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpynpoBanue pexkoMOuHanTHbIX JIHK. JlocTwkeHus W TEpCHEKTHUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OHOKJIETOUHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTrHUe
IIPOTHUCTHI. KononnanpHbie OpTraHHU3MBI. HBI/I}KGHI/IC OJHOKJICTOYHBIX OPraHU3MOB!:
amMEOouHOE, KT'YTUKOBOE, PECHHUYHOE. 3allUTa Yy OJHOKJIETOYHBIX OpraHU3MOB.

PaznpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI
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MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOIo opranusma. OpraHuszm
Kak enuHoe 1uenoe. Tkanu pacteHuid. Tumbl pacTUTEIbHBIX TKAHEM:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocTy cTpoeHUs, PYHKIUN U PACIIOIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHu. OYHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MbI U
Hactuu. llornoimieHue BOABI, YIVIEKUCIOTO Ta3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pacrenuid. Auddysus razoB yepe3 MOBEPXHOCTh KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Beimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XUMHUYECKOM
3amuThl. OUTOHIIUIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3zgpakuMocTe M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrle BeniecTBa U MX 3HAUCHUE

MHOrok/IeTouHble  KMBOTHBbIE.  B3aMMOCBs3b  4acTeil  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, Oopradbl U CHUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
KUBOTHBIX TKaHEW: SIUTEIUalbHas, COCIWHMUTENIbHAs, MbILIICYHAs, HEPBHAs.
OcoOenHoctu cTpoeHHs, (QYHKUMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCIIOBCKA

Opransl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Omopa Tenma opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil 1 BHyTpeHHHH ckeneT. CTpOEHHE W THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue sxuBoTHBIX. [IuTaHme
MTO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue kMBOTHBIX. KoxkHoe apixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS
JErKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4elioBeka. MexaHu3m
BEHTWISIMM JIETKUX Yy NTHI W MIEKONMUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XHMBOTHbIX. KpoBeHocHas cucrema u eé
opranbl.  KpoBeHocHas  cucremMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHu3zMoB. Beienenue y
XKUBOTHBIX. CoKpaTUTENbHbIE Bakyosn. Opransl BoaeneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIJIEIMTEIBHOW CUCTEMaMM. BblieneHune y IO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. I[lOKpoBBI u uX

IIPOU3BOJHEIC.
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PaznpaxxuMocTh U peryisust y opranu3MoB. Pa3apakuMoCcTh Y OHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsius y MHOTOKICTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pedIieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnbl. DBONIOIMOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMMm s 3GGHEKTUBHON (YHKIIMOHAIBHON
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Oprasbl 1 CUCTEMBI OPTaHOB yesnoBeka. OTiebl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduekroprnas nyra. be3ycioBHBIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuust U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yenoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Peduekc u pedaexropras ayra. besycioBHbIe U yCIOBHBIE pedIeKChI

5.2

5.3

3amuTa opranuzMa ot OoneszHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPJIBHBIA MMMYHHTET. BpOXXAEHHBIA, NPHOOPETEHHBIH crennuduyecKuii
umMmyHuTeT. Teopuss  KJIOH&JIbHO-CelEKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poub

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynsuus

5.4

Jpixanue yenoBeka. uddysus razoB yepe3 MoBepxXHOCTh KIETKH. JlpIxaTenpHas
cucrema 4yeinoBeka. JlpIxaTenpHas TMOBEPXHOCTh. Perynsuus  AbIXaHUS.

JIpIxareabHbIe 00BEMBI

5.5

5.6

[MumeBapurenbHas cucreMa uenoBeka. OTHenbl MUIIEBAPUTENIBHOTO TPAKTA.
[InmeBapuTenbHble  XKene3bl.  BHYTpHUIIONIOCTHOE M BHYTPHUKIIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHuss. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MBbI pabOThl OpraHoB BbleseHuss. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbIeuHas cucreMa. CKeleTHBIS MBIIINbLI X1 HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

napsuHM3Ma. JKn3Hb U HayyHas aedarenbHocTh Y. JlapBuHa.




JIBroKymie cuibl 3Boiionuu BUAOB 1o Y. J[apBUHY (BBICOKAas MHTEHCHBHOCTD
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtoru. CoBpeMeHHast BOJIOIMOHHAS OMOJOrHs. 3HAYEHUE SBOJIFOLIMOHHOM

TeopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss kak ayeMeHTapHas eauHuua 3BoytoluUd. COBpEMEHHBIE METOJIbI
OLICHKM T'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (GaKTOPHl (ABWKYIIME CHIIBI) SBOJIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBIIEHHbIE HM3MEHEHUS 4YacToT ajulened B momymsauusx. Oddekt
OCHOBATEJIA. Murparuu. W3onsmus TOTYJISLIAMA: reorpaduueckas
(mpocTpaHcTBeHHas ), brnosoruyeckast (penpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBnsoomuid  dakrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  O0TOOpa: JBIDKYIIUH, CTaOUIU3UPYIOIIUHN, pPa3pbIBAIOLIUI
(mu3pynTuBHbI). [TonoBoit oTOOP.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE  MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm U cTpykrypa. BunooOpa3oBaHue Kak pe3ysbTar
MUKposBoJtoru. M3onmsamus — xiroueBoil dakrop BumooOpaszoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuanzanys). JJnTenbHOCTh 3BOIIOUOHHBIX ITPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHONW OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
OropazHooOpa3usi. MUKpPOIBOIIONMS W KOJIBOJIOIMS TApPa3uTOB M HMX XO35ECB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI

C HeH

6.3

Metoapl uU3ydeHUsT MaKpOAIBOJIOIUHU. [lalieOHTONIOrMYeCKue METOMbI M3YyUCHHS
sBoonmi. [lepexonubie GopMbl 1 PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Meroapl u3ydeHus oo, CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTpOBOB. broreorpaduueckne odmactu 3emin. Buasl-sHIeMuku u
PEUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHYECKAE METOJbl HM3Y4YECHHUs
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IBOJIIONMH. | €HEeTHYeCKHe MEXaHU3MbI JBOJIOLUU OHTOTEHE3a U TOSBICHUS
IBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTraHbI.
Pynmumentapaple  opraHbl W aTaBU3MbL.  MOJEKYJISIPHO-TCHETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHEe  METOJbl  M3YYCHHUS  DBOJIOIHH.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TCHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBWia) 3BOTONMH. HeoOpaTHMOCTh HBOJOIUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOILIUHU

Hayunble runore3bl MNPOUCXOXKICHMsSI JKU3HM Ha 3emie. AOHOreHes H
naHcnepMmus. JloHay4Hble PEACTaBICHUS O 3aPOKICHUH KU3HU (KPEALlMOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXKAEHUS JKU3HU U €€ ONPOBEP)KEHUE OIbITAMU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Bostouuu. [lmanerapHas (reosiornyeckas)
HBOJIIOLMS. XUMHUYECKas 3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYECKUX
BemiecTB u3 Heopranuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB U3 MoHoMepoB. KoanepBartnas runote3a A.M. Onapuna, runoresa
nepBuuHoro OynboHa JIk. XonneilHa, reHetuueckas rumnore3a [. Mémnepa.
Pu6osumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHble sTansl oprannueckoil 3Bomronuu. [losiBieHre M BONIONUSA NEPBBIX
KJIETOK. OBONIONUA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3emJie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl 1 2yKapHOTBHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOTreHe3). DBOJIOIMOHHOE IPOUCXOXKICHHE
BUpYycoB. IIpoucxokIeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOMIOUMU BBICHIMX pacTeHUi. OCHOBHBIE apoMoOp(O3bI
pactenuid. Bbixox pacrenuit Ha cymry. IlosBieHue CHOpOBBIX pacTeHHN U
3aBoeBaHne MMM cymd. CeMmeHHble pacTeHus. [IponcXoxkaeHHEe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
Ttunos. [lepBrie XOproBbIe )KUBOTHBIE. JKU3HB B BOJE. DBOMIOLHUSA O3BOHOYHBIX.

[Tpoucxoxaenne ampubuit u pentunuii. [IpoucxoxaeHNE MICKOMHUTAOIINX U
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ntun. [lpuamun xmrodeBoro apomopdos3a. OcBoeHHE OECMO3BOHOYHBIMHU U
[M0O3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeil, MpoTepo30M, Najaeo30u,
Me3030#, KaiHO30M. OOmas XapaKTEepPHCTHKAa KJIMUMaTa | TEO0JOTHYECKHUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUpPAHUS — DKOJOTHYECKHE KPHU3HUCHI mponuioro. [IpuyuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHH. COBpEMEHHBIN JKOJOTUYECKUM KPHU3UC, €T0

0CO0EHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonsl aHTponosiornd. CraHOBIIEHHE
IIPE/ICTAaBICHUM O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO uyenoBeka C KUBOTHBIMH. CHCTEMAaTHUYECKOE IOJIOKEHUE 4YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (H3HO0IIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOU CUTHAIbHOU
CHUCTEMBI.

JBwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAaIbHEIC.
CooTHouleHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIMM AaHTPOIOTe€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPENKH JIIOJIEH.
UYenoBek  yMenblil, IEpBble H3TOTOBICHUA OpyAud  Tpyaa. Yenosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOUi NpPeJoK HeaHIEepPTATbCKOro YesloBeKa W YesloBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KIUMaTa.
YenoBeKk pa3syMHBII COBPEMEHHOIO THIIA, JIEHUCOBCKUN YEIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpukH.

DOBONIOIUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTanMoHHbI nporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus u «3¢pQGEKT OCHOBATENS» B MOMYJISALMIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M IyTH pacceleHHs 4elloBeKa I10 IUIaHETE.
EnuncTtBo  yenoBeweckux pac. HayyHas  HeECOCTOSTENBHOCTH — pacHU3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKAroIIed Cpeabl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTU
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Paznensl u 3agaun sxonorun. CBsi3b SKOJIOTUHU C APYTUMH HAyKaMHu.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUU. MOHUTOPHUHT

OKPY KaIOIIEeH Cpebl: JTOKAIbHBIN, pErHOHAIBHBIN U TJ100aIbHBIN

Dkojoruueckre (akTopsl M 3aKOHOMEPHOCTH uX aeiictBus. Knaccudukanus
JKOJIOTMUECKUX (PaKTOpOB: abMOTHYEeCKHEe, OWOTHYECKHE, aHTPOIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJOrWdeckux ¢akropos. IIpaBuio
munumyma (K. Ilmnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuoTtndeckue ¢akTopbl. CBET Kak dKojornueckuii (axrop. JlelcTBue pa3HBIX
Y4acCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. OKOJOTWYECKUE TIPYIMIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETa.
doTonepruoausm.

Temmepatypa kak skomorumdeckuil dakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak oskonoruyeckuit  ¢dakrop. [IpucmocobneHust pacTteHHid K
MoJIIep KaHuI0 BOJHOTO OanaHca. Kiaccudukarius pacTeHH MO OTHOUICHHIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYyILIHAs, IOYBEHHas,
ryOWHHAs — TMOAMOYBEHHAs, BHYTpPUOpPraHuU3MeHHas. (DU3NKO-XUMHUYECKHE
OCOOECHHOCTH CpeJl oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpeax.

buonornueckue purmbl. BHemnne u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJIMYHBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HHU.

XKuznennnle Gopmbl opranusmoB. [loHsTHe 0 xu3HEHHON (Qopme. Ku3HEHHbIE
(GbopMBbI pacTeHMil: AepeBbs, KYCTApHUKH, KyCTapHHUYKH, MHOTOJIETHHUE TPaBBI,
OJTHOJIETHUE TpaBbl. JKu3HEeHHBbIE (DOPMBI )KUBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckne daxTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUITHUYECTBO, cUMOMO3 U ero (opMmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAIIU3M (KBapTUPaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmuueckue, (Qopuueckue, (¢abpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN U CYIIECTBOBAHUSA OPraHU3MOB B Cpele

oOHWTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA
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OKOJIOTUYECKHE XapaKTECPUCTHUKU MOITYJIAINH. HOHy.]'IS[I_[I/ISI Kak Ouoyiormueckas

cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3NIECKUX OaphepoB U OCOOEHHOCTEH
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O6uosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIIHMA.
OcHOBHbBIE TMOKa3aTeNM MOMYJALHUUA: YHUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas u
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IOIYJISIUH.
JluHaMuKa nOmyisuuy U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOMYJISLUH.
MognenupoBanue IOUHAMMKU — nomyisinud. KpuBele pocTa  YHMCIEHHOCTH
nonyisinuu. Kpusble BbDKMBaHMs. Perynsiiys 4uCIEHHOCTH HONMYJIALMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJOB (r- u K-ctparerun).

Ilonatue 006 »sKoysoryueckoil Hume Buaa. MectooOutanue. MHoromepHas
Mozenb dKonorndeckod Humm Jx.M. XatunHcoHa. Pa3zMepsl 3KOJIOrMYecKOn
Humy. [ToTeHnmanbHas u peaan3oBaHHAas HULIN.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  IOBEJEHUS W MWUIPALMHA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoOIleHO3€. JKOocHCcTeMa Kak OTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBbHBIE OJOKW OPraHU3MOB B JKOCHCTEME: MPOMYIEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH. Tpodudeckue enu U CETH.
Abuotnyeckue 61moku sKocucteM. [TouBbl M MibI B 3KocHcTeMax. Kpyrosopot
BEIIIECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeM IKOCUCTEMBI. buomacca u MpOayKIUsA. DKOJOTUYECKUE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHbsle 3aKkOHOMEpHBIE CMEHBI COOOIIEeCTB — cyKieccud. [lepBuunbie u
BTOPUYHBIC CYKIIECCUM M WX TMPUYMHBL. AHTPONOTE€HHBbIE BO3JCUCTBUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHo3. Paznuanst Mex 1y aHTpONIOT€HHBIMU U TTPUPOTHBIMH SKOCHCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTpONU3aIMs TOPOACKON (ayHbl. bronornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEepruM M BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJSIIUA W SKOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3IECUCTBUN

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBana Xu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6nactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akOoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
rnobanpHOM  dKocucTembl.  J/luHammueckoe — paBHOBecue B Ouocdepe.
KpyroBopotbl BemiecTB M OHOreOXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOMHBIE Jleca, CMEUIaHHbIE M IIHPOKOJMCTBEHHbIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKHE Jieca, BBICOKOTOphi. Kimmar, pacTUTenbHBIA U
KUBOTHBIN MU OMOMOB CYIIIH.

Crtpykrypa U (QYHKLIHS KUBBIX CHUCTEM, OIICHKA MX PECYpPCHOIO IMOTEHIHMAIa U
o6uochepHbIX QyHKIUN

DKOJOTHYeCKHe KpU3UChl U X MpHUUMHBL. BosnelcTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
OxpaHa BOJHBIX pecypcoB. Pa3pymienne mouBel. OXpaHa MOYBECHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPONOTEHHOE BO3JICHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIA Mup. OxpaHa
PaCTHTEIHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIMITEI OXPAHBI TPUPOIBI.
Kpacubie kauru. Ocobo oxpansiembie npupoansie tepputopun (OOIIT).
Boranmnueckue cagpl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TPHUHIMIIBI yCTOMYMBOTO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PanmonaieHOE  TIPUPOJONONIB30BAaHUE W COXpPAaHEHHE  OHMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






