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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeamery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu mnpenomaBaHus ydeOHoro mpenmera «buomorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uzydeHus (10—11
KJIACChI) SIBJSICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «ECTecTBEHHO-
HayuyHble mpenmers». CormacHo monoxenusm PIOC COO npodunbHbIe
yueOHbIe TIPEeIMEThI, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennman  oOy4eHUsT Ha ypOBHE CpeaHero ooOimiero oOpa3oBaHus U
MPU3BaHbl OOECIECYUTH MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, cpeHUM TTPOoECCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpemsi
KOKIBIM HW3 JTHX Y4YeOHBIX TMPEAMETOB JOJDKEH OBITh OpPHEHTHpPOBAaH Ha
MPUOPUTETHOE pelIeHuEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTH HAy4YHOT'O 3HAHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIMHOW, SKOJIOTUEM, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHUE O
Hea W 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, OnpeenseT 00s3aTebH0e (MHBAPUAHTHOE) TPEIMETHOE CO/IEpIKAHUE, €T
CTPYKTYPUPOBAaHHME TIO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHYET MOCIEA0BATEIbHOCTh H3Y4YEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme 10 Ouonoruu
peaNn30BaH TMPUHIUIN MPEEMCTBEHHOCTH C HU3YYeHHEM OWOJIOTUM Ha YypPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaIllpaBJICHHOCTh HA MOCJIEAYIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCIIUTaHWE OEpeXKHOTO OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
nporpaMMme 1o OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXXHOCTH Yy4eOHOro MpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUsS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJEpKaHUsS OUOJOTUYECKOTO O0Opa3oBaHMs Ha
YpOBHE CpeAHEro 00111ero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEero oduiero oopasoBaHUs
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimpeHye U yriayOseHue 3HaHMM oOydaromMXcsi O JKMBOH NpUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTWMH, SMOpPUOJIOTUU W OMOJIOTUM pa3BUTHA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYE€HHUS U YKOJIOTUH.

Wzyuenne ydeOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOJIYYCHUIO
Ouonoruyeckoro  oOpa3oBaHMs B By3aX U OpPraHM3alMsIX  CPEJHETO
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBIISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TMOTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U YriyojieHbl OHMOJIOTMYECKHE 3HaHMsSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YeJOBEKa, OOLIMX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEACHUS IPUKIATHOTO U MTOMCKOBOIO
XapakTepa, KOTOpPble MOXHO HCIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUU
($u3MKY, XUMHH, Teorpaduy U MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMy mnpeamery "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHUIO OHOJIOTHUU.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHN OPraHUYECKOro MHUpa Ha 3emiie,
COXpaHEeHUsi OMOJIOTUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHOJIOTMH, AMOPHOJIOTHU U
OMOJIOTMN PAa3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYarolmUXCs MO OOTaHHWKE, 300JI0THH,
aHatoMuu, (usnonoruu uenoseka. B 11 kiacce wu3ydaroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3BaH  00€CEUUTh  OCBOEHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIeH, IPUHIUIIOB U MPaBUJ,
JIeXKAINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MM MU OCOOCHHOCTSX KIETKH, OpraHu3Ma, IOMyJIsSIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIUXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, MPUKIIAIHBIX aCTIEKTaX OMOJIOrMYecKuX 3HaHui. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKAaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS] U PA3BUTHS
TOM WM MHOW 00nacTh OWOJIOTMH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.



[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOrO paHra © NPUOOPETeHHE YMEHH
UCIIONB30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU MHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosorueid, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss ydeOHoro nmnpeamera «buonorus» Ha
yIIyOIE€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSIX, KOHUEMIUIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOEHUH, MHOT000pa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOT€OLEH03, Onocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
¥ COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHUE OOYyYarolmMXcsi C METOJAAMU IO3HAHMsI JKUBOM MPHUPOBI:
UCCIIEIOBATEIbCKUMUA  METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOU U
KJIETOYHOW OHMOJOrHM, SMOpPUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
OKOJIOTHH);  METOJlaMH  CaMOCTOSITEIbHOTO  TPOBENEHUS  OMOJOTHYECKUX
uccenoBaHU B JjabopaTtopum W B mpupone (HabOmroleHue, HW3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBNaficHHe OOydYaloIUMHUCS  YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHUYECKYI0 HH(OPMAIINIO; TOIH30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M  COLMAJIbHO-3KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILICHUIO K OKpPYXKaoIleld MNpUPOAHOM cpeae, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOM KM3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepru30BaTh
COBpEMEHHBIC HAYYHBIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00YYaIOIMINXCSI MHTEIIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSIMU U COBPEMEHHBIMHU
UCCIICIOBAaHUSIMM B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOJI0JIoTHeH
OMOJIOTUYECKOTO UCCIICTIOBAHMS, IPOBEICHMSI AKCIICPUMEHTAITbHBIX
WCCIJICIOBAaHHMA, peIIeHUs] OMOJIOTUYECKUX 3a/1ad, MOJACITUPOBAHUS OMOIOTHUYECKUX
00OBEKTOB U MPOIIECCOB;



BOCIIUTAaHUE y 00YyYaIOIUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMHUPOBAHUE DKOJIOTHUECKOM,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIACHUS B MPHUPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYaroIIMMUCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJ TOBEIEHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOCchephl), COXpaHEHUU COOCTBEHHOIO 37I0POBBS U 3/I0POBbSI
OKpyXaromux JoAe (coOmrogeHuss Mep npodumakTukd — 3a00J1eBaHUMH,
oOecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUIM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHME€  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMMCS
VHIMBUTyaJIbHOU o0pa3zoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCJICYIOEMYy TIPO(ECCHOHATFHOMY CaMOOIIPEACICHHIO, B COOTBETCTBHH C
WHIUBUTyAJIbHBIMU UHTEpPECAaMH U MOTPEOHOCTIMH PETrHOHA.

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanusi, coctapiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4EeHHUs OUOJOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHElU(pUKU €ro COJep KaHWs U HaINpaBIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUH OMOJIOTUN HA YIUIYyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX padoT. Takxke ydactue
OOy4YaromMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PadoT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoyIorus — KOMIUIEKCHas: Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buonormdyeckue HaykKMu M HU3y4yaeMble MMH  MOPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE MW TOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBszaHHbie ¢ Ouonoruei. 3HadyeHUE OHOJIOTHH B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKa: MEIULMHE, CEIbCKOM XO35MCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpauumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBus,
V. I'apgent, I'. Mennens, B. . Bepnanckuii, W. I1. I1aBnos, U. 1. Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuupl U cxembl: «CBsi3b OUOJOTUM C JIPYrMMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTteMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYECHHOCTb CTPYKTYpPhI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOIMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHbiit. Ilporecchl, MPOUCXOAAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaronime xuBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CHCTEMATU3alus, MeTaaHanus. llonaTue o 3aBucuMOn 1
He3aBUCUMOM IiepeMeHHOU. IlnanumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonsarue BoIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbIX. OIlEHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXeHUsT pPeE3yJbTaTOB JKcrepuMeHrta. llonsartue
CTaTHCTUYECKOTO TECTA.

JdeMoHCcTpaUU



Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buomornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJIOBEUECKOro opraHusma», «bwmoreomenos», «buocdepa», «MeTtombl
W3yYEHUS )KUBOU MPUPOJIBD».

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

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS eAWMHUIIA KuBOro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBbIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOU
TEOPHH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOIUS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, AuddepeHInanIbHOe
HEeHTpUYTUpoOBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHAass MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzneHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBuTH METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpenapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOJOB KJIETOYHOM OUOJIOTUH
(xpomartorpadus, aextpodope3, auddepeHanbHoe EeHTPUGYTUpOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKN

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIJIEMEHTHI.
Bona n e€ posib Kak pacTBOpPUTENs, pearcHTa, yd4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepaibHble BEIIECTBA KJIETKH, WX OHOJOTHYECKas
posb. POsb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonauMmepsl. benkwu.
AMUWHOKHUCIIOTHBIN cocTaB O0enkoB. CTpyKTyphl O€JIKOBOM MOjeKybl. [lepBuuHas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTOopuyHas, TpeTUYHAas, YeTBEPTUYHAS
CcTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Knaccudukauuss  OGenkos.
buonornueckue pyHkmu 6eIK0B. [lpuonsi.



Yraesoasl. MoHOCaxapuapl, AUCaXapyibl, OJIMTOCAXapUAbl U TOJIUCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunbsHo-TUapOodhoOHbIE cBOMcTBA. Kitaccuduxarius munuaos.
Tpurnmuuepunasl, ¢ochonunuasl, BOCKH, CTepouibl. buomormyeckue QyHKIMU
munuaoB. OO1Me CBONCTBAa OMOJIOrMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun komrmuiementapuocTtu. IlpaBmiio Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MectoHaxoxaenne u ouonorndeckue pynkmuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietrke. [pyeue wykneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowl cenoMuxu, MmpaHcKpUnmoMuKu, nPomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHYECKHE U OMOPHU3NYECKUE HUCCIIEI0BaHUS
cCocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekynl. Mooeruposarue
CMpPYKmMypsl U QYHKYUti OUOMONEKY U Ux Komniekcos. Komnviomepuwiii ouzaun u
opeanuyeckul cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

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

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXXHBOU
npupone», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuoanyeckass TabnuIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbD», «CTpoeHHe MOJIEKYI
yrieBonoBy», «CTpoeHne MoOJeKyn JUnuaoBy», «HyKIeMHOBBIE KHUCIOTBDY,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHue: XUMUYECKasl MOCy1a U 000PyI0BaHNE.

JlabopaTtopnasi pabora «O0HapyxkeHHE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  paGora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKIMHU KICTKH

Tunel KIETOK: »JyKapuoTH4YecKas H mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHueckoi kieTku. Knetounas crenka 0akTepuii U apxeil.
Oco0OeHHOCTH CTpPOCHHSI TEeTepOoTpOoHON U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapuoT B OMOIIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJIETKHU.
[Tna3matuueckass MeMOpana (masmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcropT BelecTB vepe3 IIa3MaTHYeCKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneru€éHHas auddysus), akKTUBHBIA (NIEPBUYHBIA W BTOPHUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabora HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
crenka. CTpykTypa 1 QyHKIIHU KICTOYHON CTCHKH PACTCHHM, TPHOOB.

[Murorumasma. [{utozons. Lutockener. [IBukenue nuroruiazMmel. OpraHouabl
kietku. OnHoMeMOpaHHBIE OpPraHoOUJbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar ['onbaxku, JTU30COMBI, UX CTpoeHUE M (yHKUHMH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHOUJOB KJIETKH. CTpOeHHE TpaHyJSIPHOIO PETUKYIyMma.
Mexanuszm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHJIOIUIA3MATHYECKUUN
petukynyM. CekperopHas ¢yHkius anmapata ['onpmku. Moougurayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounslid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJPUH,  IUJIACTHJIBI.
Ilpoucxoorcoenue mumoxondpuii u niacmuo. Cumouozcenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUM u mactun. llepBuunsle,
BTOPUYHBIE UM  CJIIOXKHBIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue W (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKHU. Pu6ocombl. IIpomescymounvie Qunramenmol.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pecHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. Ob6osnouka siapa, XpoMaTUH, KapUoILUIia3Ma, SIAPBIINIKA, KX CTPOSHUE U
bynkuuu. SnepHbiii O0enkoBbl MaTtpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. /J{uHamuka s0epHoU 00010uKu 6 mumose. AHoephbiii
MPAHCnopm.

Knerounbie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun



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

Tabmuupbl u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHHe NPOKaAPUOTHIECKOU KIETKNY.

OOopynioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparsl pacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEPUAIbHBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK Ppa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3yueHue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlaboparopnass paGora «JlccnenoBanue miazMonM3a M JIEIJIa3MOIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckass  padora  «/3ydyeHue  [OBUKEHHUS  LUTOILIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpaleHie JHEPIHU B KJIeTKe

AcCUMMIIALINS ¥ TUCCUMIIISIINS — IBE€ CTOPOHBI MeTabonmmn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(HBIA U TreTepOTPOPHBIA. YdacTue KHCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: mnpespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHHU3M JECHUCTBUSI.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHUYECKUX KaTajau3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakluii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcuceHHbIll U OKCcuceHHbIl omocunme3 y obaxkmepuii. Ceemocodouparoujue
nueMeHmyvl U NUSMeHmbvl peakyuoHHo2o yeumpa. Poiabp XJIOpOIIacToB B IpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHHe pa3nuyuHbIX (HaKTOPOB
Ha CKOpOCTh (poToCcHMHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. Pasnoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIHE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

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

AspoOHbIe OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTNICHUE TIIFOKO3HI.

buonornyeckoe okHclIeHUE, WIH KIETOYHOE JibIXxaHue. Poib MUTOXOHIpHIL B
npolieccax ononoruyeckoro okucnenus. [uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszwvl. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMeHa BellleCTB nepes] aHa3POOHBIM. DPPEKTUBHOCTh SJHEPTETUUECKOTO OOMEHA.

JleMoHCcTpaIuA

[Toptpetsr: JIx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « DIHEPreTUUECKUil 0OMen», «buocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopyioBaHHE: CBETOBOMI MHUKPOCKOI, 000OpPYIOBaHHUE JJII IPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3ydueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTaaasbl)».

Jlabopatopuass pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacaeacrBenHass uHGoOpMaLus U peaju3anus eé B KiIeTKe

Peakuuu mMatpuuHoro cunHrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopManuu. ['eHeTnueckuit
KOJI, ero cBoucTtBa. TpaHckpuniusa — MarpuuHbeli cuHTe3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIJIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuueckou xnemke. Hexooupyrowue PHK.

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

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuszalys reHoma y
MPOKAPUOT U IYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOIIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycel — HexiieTounbie (hOpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpauckpunyus, pesepmasa, unmezpasa.

BupycHbie 3a0oneBanusi dyenoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

buoungopmamura: unmeepayua u anaruz 6onvuiux maccueos («bigdata»)
CMPYKMYPHBIX OUo02UYecKux oanHvlx. Hanomexuonocuu 6 ouonocuu u meouyume.
Ipoepammupyemvle pynkyuu 6enkos. Cnocobvi 00CmasKu 1eKapcms.



JdeMoHCcTpaMu

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

Tabnuiel U cxembl: «buocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakTepruodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u Mutos.
Oco0eHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  [IpecunteTmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) TIEpUOBI HUHTEP(A3HI.

Martpuunsbiii cunre3 JJHK — pemnukanus. Ilpunnuner perumkannun JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, AHTUNAPAIUIECIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUll. JIUMIouaHbId W
rariouaHblid  Habopsl  XpoMocoM. ['omonoruunbie XpomMocombl. [lonoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX

nporneccel. Tunel muro3a. Kapuoknne3 n nuToknHe3. buosiorndeckoe 3HaueHuUe
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KIETKHU. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu Kiemox. «lL{ugpposas
KllemKkay» — ououngopmamuyeckue mMooeiu QyHKYUOHUPOBAHUS KIemKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKII KIETKW», «MmuTo3», «CTpoeHwue
xpomocomy, «Permmmkamusa JJHK».

O6opyaoBaHu€e: CBETOBOM MUKPOCKOT, MUKpOIpenapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIYKa».

JlabopaTtopnass  pabora «3yuenne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlaGopaTopHasi pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUSI M KUBHEACATEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, Apyrue npoTUcThl. KolOHUAIbHBIE OPTaHU3MBI.



B3anMoCBsI3p 4aCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAs, TMPOBOJAINAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTpPOECHUS,
(GYHKIMI 1 pacloIoKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu KMBOTHBIX M Y€JOBEKAa. TWIMbI KUBOTHBIX TKAHEW: AIUTEIMAIIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (QPYHKIUN H
PAaCIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4eJOBEKa. OYHKIIMHA OPraHOB U CUCTEM OPTaHOB.

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

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PaCTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX >KMUBOTHBIX M YEJIOBEKA:
MblieuHas cucreMa. Pediiekc. CkeneTHbie MBITIIBI U UX paboTa.

[Iutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue >KMBOTHBIX. BHyTpuUIIOIOCTHOE M
BHYTPUKIIETOYHOE TNuIIeBapeHue. IIuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YETIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHuit. Jlpixanue ;kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /pIxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTema 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTUTAIOMuUX. Perynsmus apixanus. JpixateabHble 00bEMBI.

TpaHcnopTt BeElIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewlecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa T0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpaiiieHus. DBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CEKpelMsl U 00paTHOE BCACHIBAHME KaK MEXaHU3MbI PaOOTHI OPraHOB BBIICIICHHUS.
CBs3b NOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIAEIUTENIBHON CUCTeMaMu. BoijiesieHue y



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

3amMra y OpraHu3MOB. 3aluTa Yy OJHOKIETOYHBIX OpraHu3moB. CHopsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPACTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3amMra y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOW3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. MIMMyHHas cucrema denoBeka. KieTouHslid u
TYMOpPAJIbHBIA HUMMYHUTET. BpoXAEHHBIH H TPHOOPETEHHBIA crenu(uuecKuii
UMMYyHUTET. Teopus KIOHaNIbHO-ceneKTUBHOro mmmMmyHnurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxkxumocTte ¥ peryisuus |y OpraHusMmoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POocTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucrema u pedrekTopHas peryisiius y >KUBOTHBIX. Hepnas
CUCTEMA U €€ OTHEJNbl. JBOJIOUUOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HIAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M WX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3bp HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanaMmo-runodusapHas
CUCTEMA.

JleMmoHCcTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny», «bakrepum», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHUID,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctedisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHM >KUBOTHBIX», «CKEJIET YeI0BEKa»,
«IIumeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CUCTEMaAY, «Koxay, «MBpIl1euHast CHUCTEMAY,
«BblaenurenbHas cuUcTEMay, «IHAOKPUHHAsA cuUCTeMa», «CTpPOCHHUE MBIIIIbLY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TWTaHUA  PACTECHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE MO0XKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cucteMa yenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOUYHbIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHMI pa3HBIX OTHAEJIOB, BIAXHbIE MpenapaTbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AecTBreM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON €MKOCTHU JIETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.

JlabopaTopHnasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlabopaTopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTCHUS».

Tema 10. PazMmHokeHue M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISIUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHOxkeHue. [lonoBbie KIeTkW, WM rametol. Meiio3. Craauu
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnarosep. bruonorndecknii CMbICIT
M€i03a M TIOJOBOro Impouecca. Melo3 W €ro Mecrto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kele3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHEe U AMOPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH NPOOJEHUS MIICKONMUTAIONUX. 3apObIIIEBhIE JIMCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTel pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WHIYKIUSA).
3akyagka IUlaHA CTPOCHUSI KUBOTHOTO KAk pe3ysibTaT HEPaAPXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha 5SMOpPHOHAIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTamOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HAUY€HHE MPSMOTrO U HEMPSIMOIo



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTauu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['ameroput m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpollecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue u
Pa3BUTHUE CEMEHU.

MexaHu3Mbl peryJIsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnuupl u cxembl: «BereraTuBHOe pa3MHOXEHHUE», «TuIbl Oecrnoioro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMHJAOMOHAIbI», «Pa3MHOXEHHE 3BIIIEHBD,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOE pa3BuTHe», «Pa3BUTHE MalCKOro Xxyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «J/IBOMHOE OIUIONOTBOPEHHE Y ILBETKOBBIX PACTEHHI»,
«CTpoeHune ceMsH OJHOJOJNBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM [UKI MXa», <«KU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN IIUKIT COCHBD».

OOopynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEpPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYILIKI.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICIINX
PaCTEHUI».

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pPa3BUTUS TE€HETUKM Kak Hayku. Paboter T
Mengnens, I'. ne ®pusza, T. Moprana. Posiib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Pa6oter H. K. KonsrioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUSI 1 CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TEHOTHUIT, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYISIPHO-TE€HETUUECKH.

JdeMoHCTpaMuK

[loptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPELIUBAHUS.

JlabopaTopuast paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

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

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIICIUIEHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI FaMeT.

AHannzupytomiee ckpemuBanue. [[poMeKyTOUHBIN XapaKkTep HaclieI0BaHUs.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHens: — 3aK0OH He3aBUCUMOTO
HacleoBaHusi  mpu3HakoB.  [luTosormyeckue  OCHOBBI  JTUTHOPHUIHOTO
CKpCIIMBAHUSI.

Cuerniennoe HacienoBanue npusHakoB. Paboter T. Moprana. CremieHHoe
HACJIEIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOPUS HACIECTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOramMeTHhId MOoJ. ['eHeTmueckas
CTPYKTYypa IOJIOBBIX XpoMocoM. HacnenoBanue nmprusHakoB, CLETJIEHHBIX C MTOJIOM.

I'enoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN ajuiean3M. B3anMoaelcTBHEe HEaJUICIBHBIX T'E€HOB.
Kommiementaprnocts. Onucras. [lomumepus.

['eHeTYEeCKUIT KOHTPOJIb PA3BUTHs PACTEHHUM, XMBOTHBIX M YEJIOBEKa, a
TakKe (PU3NOIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MUKpOOHOM». ['eHeTmyeckune acneKkTbl KOHTPOJIS U
W3MEHEHUs HACJIEACTBEHHOM NH(GOPMAIIMU B TOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabnuubl u cxemsl: «llepBbiif 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akon
Mennens», «AHamuM3upyrouiee CKpemuBaHue», «HemomHoe noMUHHUpPOBaHHEY,
«CuernsieHHOe Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,



«Kapuotun 4enoBeka», «Kapuotun npozodwib», «Kapuotunm nTuib,
«MHOX€eCTBEHHBIN aJlJIennu3M», « B3auMoaeicTBUE TEHOBY.

O6opynoBaHue: MOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJIEb I
JIEMOHCTpAllUM CIEIJICHHOTO HACJIEIOBaHUsI MPU3HAKOB, CBETOBOM MMKPOCKOTI,
MHUKporpenapar: «J[po3odunay.

IIpakTuyeckas padora «lI3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpENIMBAHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «l3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumopeiicTBue reHOTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIA.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICCTBCHHASI.

MopaudukaniuoHHass HW3MEHYUMBOCTh. Ponab  cpeasl B (opMUpOBaHUHU
Mou(UKAIIMOHHOW M3MeHYuBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psa u BapuanmonHas KpuBas (B. Moranncen). CpoiicTBa MOAM(UKALMOHHON
W3MEHUYHMBOCTH.

I'eHoTHIIMUECKAsT M3MEHUMBOCTh. CBOMCTBA T€HOTUIINYECKONM N3MEHUYNBOCTH.
Buapl reHOTUITHYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHAs.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTHU. POJIb KOMOMHATUBHON W3MEHUYHMBOCTH B CO3JIaHUH
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax 0JTHOro BUA.

MyTanoHHasT W3MEHYMBOCTb. BuIbl MyTamuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYIUPOBaHHBICE MYTallMu. SaepHble U
HUTOIUIa3MaTHYeckue myTtanuu. CoOMaTUYEeCKUE W MOJIOBbIE MyTauuu. [IpryunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO Tporecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJICJICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPOJb  dNUSEHEMUYECKUX (Hakmopos 8
HACNIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabmupr u  cxembl: «Buasl usmMeHumBOCTHY», «MoaudukaoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAsS U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I'eHeTndeckue 3a0o0ieBaHus YeoBeKay, « Buabl MyTammii.



OO6opynoBaHue: XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHUYUBOCTH.

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

I[IpakTuyeckas padora «Mytamuu y jApo3odusibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotnn dyenoBeka. MexayHapoaHas NporpaMma HMCCIENOBAHUS T'€HOMaA
4yenoBeka.  MeTonbpl  M3ydeHUs ~ TE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYECKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKUN, MOITYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T[[P-ananu3a. HacienctBeHHble 3a001€BaHuUs YelIOBEKa. | '€HHbIE 1 XpPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIECTBEHHON MPepacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JIEYEHUHU T€HETUYECKHUX
3a0o0yieBaHU 4yenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAaHUN B
00J1acTU peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEIOBEKa K
bu3MYeCKOMY U XHUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeabl. ['eHeTnyeckas
IIPEAPACTIONIOKEHHOCTD YEI0BEKA K MTaTOJIOTHSM.

JleMoHCTpauumn

Tabnuupl u cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUs] TEHETUKU
yesioBekay, «I eHeTnueckue 3a00IeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBiieHHE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3smMoB

JlomecTukanyss W CeNEKUUs. 3apOKICHUE CENEKIMM W JTOMECTUKALMH.
Yuenue H. WM. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HaciaeAcTBeHHOM wum3MeHuuBoctT H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM pabOThI.

Metonpl cenekunoHHONW paboThl. M CKycCTBEHHBI OTOOp: MacCOBBIA U
VIH/IUBU 1Y aJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKLIUU. HUctrwiTanne
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOW  padoThI.
PannanmoHHpI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalMM Y KyJIbTyPHBIX



dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHnust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MOJIUTIOU]IOB. BnyrpuBuaoBas rUOpUIN3aLINS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  MHOpuauHr.  HepojacTBeHHOe
CKpelllMBaHue, Win ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruious
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DesonoYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKAX pOAWYCH I CO3MaHWS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaejieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blx Nopoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeooswvix uoetl U nepcneKmueHblX MexHoI02UlL.

JlemoHcTpanuu

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

Tabnuiel U cxeMbl: «L{eHTpbl MPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HM3MEHUHUBOCTH,
«Metonpl cenexkuuny, «OTnanéaHas ruopuan3anusy, «MyrareHesy.

JlaGoparopHasi padora «3ydeHue copToB KyJbTYPHBIX PACTECHUN U MTOPOJ]
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMHM PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SICTBO, B JIabOpaTOpUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOjiee. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosoruid. [Ipon3BoACTBO Oenka, aMUHOKHUCIOT U BATAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KalllX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETHYECKHUE MYTH.



Knerounass mnxkeHepus. MeToapl KyJbTyphl KIETOK M TKaHEW PACTEHUH U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss ©  COMaTHYECKUN
smMOpuoreHe3. lcronb30BaHHE TalUIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKNOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XKMBOTHBIX. METOA TpPaHCIUIAHTALMK SIAEP KIIETOK.
Texnonocuu 0300p06IeHUS, KYIbMUBUPOBAHUSL U  MUKPOKIOHANbHO2O
DPA3MHONCEHUS CENbCKOXOZAUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHcTpynpoBaHue pekomOuHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KECHEpUHU.
DKOJIOrM4eCKHE U AITUUECKHUE TPOOIIEMbI T€HHOW NHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMarHoctuka. MeTaOoJIOMHBIM aHaIN3, TEHOIEHTPUYECKUM aHaau3 MnpoTeoMa
4eJIOBeKa JUI OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. VCIONb30BaHHE CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-OuomnxeHepuss g pa3pabOTKU
(yHaMEHTAJIbHBIX OCHOB MEJMIMHCKUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEl COYeTaHWEM TEXHOJIOTMM TpEXMEPHOro OMONpPHHTHHra U ckaddoiaauHra
JUISL PEIIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BaKLMH C LEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneir OPBU, ycTtaHoBieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢dbynkunonupoBanusi PHK-congepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHCcTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuueckasi padora «llonydeHne MOJTOYHOKUCIBIX POTYKTOBY.

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

11 KUIACC

Tema 1. 3apoxkaeHue m pa3sBUTHE SBOJIONHOHHBIX NpeIACTABJICHUNA B
ouoJiorumn

OBomonmonHas teopust Y. JlapBuna. IIpeanochulkh BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U HaydHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1Me CHiIbl 3BOIOUHMH BUIOB 110 Y. J[apBHHY (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJIEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3Ha4YeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (popMupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KUBOTHhIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsust Y. lapsunay, «Haxonku Y. lapBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoabl romy6eit», «MHorooOpasue KyJIbTypHBIX (opm
KarmycTbl», «[1opoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOUIEHUS JABWXKYLUIUX CHJ 3SBOJIOLHNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIIOLII.

Tema 2. MUKPO3IBOJIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTAapHAasl €QuHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HoOOpa3uss M CTPYKTypbl mnonyisauuid. M3menenue
reHooH/Ia TOMYJSIUUKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (AKTOPHI (IBMKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOoB — ciydaiiHble
HEHAIpaBJCHHbIE W3MEHEHMsS 4YacToT aieiaed B momyisauusx. Oddexr
OCHOBartensl. JDpgpexm oOymuliounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo20
pasznoobpasus: npudursl u cireocmeus. Ilposenenue s¢gpghexma Opeiigha ceros 6
bonvuux u  manvlx  nonyaayusx.  Mwurpanuu.  M3onauus  mOMyJISIvi:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIorudecKkast (pernpoayKTUBHas).

EctecTBeHHbII 0TOOp — HamnpaBisiomuii Qakrop sBomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWKYIIMKM, CTAaOWIM3UPYIOIMIUMA,  pa3phIBAIONIUI
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUHU.
Bo3HukHOBeHHE — MpUCNOCOOJIeHU y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl mpucnocobieHnid y opraHu3MoB: MOpP(hOIOTHYECKHE,
¢uznonornyeckue,  OMOXUMHYECKHE,  MoBeaeHUYeckre.  OTHOCUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BoOIMU. M3omsus — kimoueBoi (dakTop BupooOpazoBanus. Ilytu u
CTIOCOOBI BUI000pa30BaHUS: ATOTIATPUIECKOE (reorpaduueckoe),



CUMIIATpUYecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp  sBOdIOIIMOHHON OHOJOTMM B pa3paboOTKe HAay4HBIX METOOB
coxXpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

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

Tabmuplt 1 cxembl: «MyTallMOHHAass HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxyiiue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas M30JLUS MOMYyJALUNA CEeBaHCKOM (openmy,
«l'eorpaduueckass UM30dSUUST  JUCTBEHHULIBI CHUOUPCKOM W JIMCTBEHHMUIIBI
naypckoin», «IlonynsiiimoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema
JNEHCTBUSL €CTECTBEHHOro o0TOopa», «®PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MHaycTpralbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka AKUBOTHBIXY,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHusmMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buma», «Buabl-nBoiHukn», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bugo0Opa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JaHJBIIIEHY», «IKOJOTHYECKOE BHJI000pa30oBaHUE BUAOB CHHHUIL,
«ITomunnounasl pacteHuin», «KamycTHo-peneuHblii rTuOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEpel C MpUMEpaMH pPa3IMYHBIX MNPUCTIOCOOJEHUN, dYyuyesaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW ONU3KUX BHUAOB, 0OpPA30BABIIMXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiienuss  OpraHu3MoOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlabopaTtopuass pabora «CpaBHEeHHWE BHJIOB IO MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yabTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. [laneoHTOnOrmyeckue MeETOJbI
u3ydyeHus oHBomouuu. llepexomnsie QopMbl U (PUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHus: 3Bojtouuu. CpaBHeHUE QIOpBl U
(dbayHbl MaTepUKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emuu. Bumbi-
SHAEMUKHU U PEITUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
HBOIONMH. ['€HeTHuecKue MeEXaHU3Mbl JBOJIIOLMHM OHTOTE€HE3a M TMOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
['omonoruunbie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTAallH U IBOJIFOIUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (MpaBwiia) dBOJOMUH. [Ipunyun cmemnvt yHKyuil.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIMH.

JlemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuupbl U cxembl: «DUIOreHETUUECKUI DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepel»,  «Crerouedansl»y,  «Punmodure»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «Jpeli) KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 5MOPHOHAIBHOIO PAa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAa0Opbl YEJIOBEKAa W IIUMIIAH3€», «l JaBHbBIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01IMe 3aKOHOMEPHOCTH HBOJIIOLIUN.

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

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HA HA 3emJie

HayuHple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble TPEJICTaBICHUS O 3apOXKIECHUHU KU3HU (KPEAMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKAEHUS JKU3HU U €€ onpoBepkeHUE onbiTamu D.
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxoxaenne >xM3HU U aCTpOOUOJIOTHSI.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKAas OHBOJMIONHSA. AOHWOTCHHBIM CHHTE3
opraHuyeckux BemecTtB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
O6pazoBanue mnojauMepoB U3 MoHOMepoB. KoamepBatHas runoteza A. .
Onapuna, Tunore3a nepBuyHoro oyinsona J[x. XomnaeitHa, reHeTuYecKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKJIETKH.

HUctopus 3emnn U MeroApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHasT U AOCOJIIOTHAS
reOXpPOHOJIOTHS. [ €0OXpOHOJIOrNYECKas IKaia: 0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHWyecKko HBomtoLMH. [losBIEHHME W HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUA MeTaboin3Ma. Bo3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTeHEe3). DBOJTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. IIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOPOBBIX pPAacTEHHU U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHHs. lIpomcxokieHne LIBETKOBBIX
pacTEHU.

OcCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuii u pentwmii. [IporcxoxknaeHre MICKOMUTAIOMUX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIornyecknx npoueccoB. [losBIeHME M pacUBET XapaKTEPHBIX OPTaHU3MOB.
VYrineoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUSI — SKOJOTMYECKUE KPU3HUCHI mpouuioro. ITpudnHbl u
CJIIECTBUSA MAacCCOBBIX BbIMHUpaHH. COBPEMEHHBIM IKOJOTHYECKUH KPHU3HC, E€T0
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. IlpuHuunel kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIBI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnamutanuanw, JI. Ilacrep, . . Meunukos, A. W.
Omnapun, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YYEHHUIO CaMO3apoKIeHUs Ku3HmW», «Cxema ombiTa C. Mummiepa, I'. FOpu»,
«JTanbl ~ HEOPraHWYECKOW  JBONIOLUUN»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIOLUNY, «CxeMa 00pa3oBaHUsS 3YKAPUOT
nyTéM cumbOuorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3bl  pacTeHuit», «PuHHOGUTE, «OIHOKIETOUYHBIE BOAOPOCIN,
«MHoroxkserounsle Boaopocian», «Mxw», «llanoporHukmu», «l ojl0ceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumedHononocTHbey,
«Ilmockue YepBU», «YneHucToHorue, «PEIOBI, «3EMHOBOIHBICY,



«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KuU3HM B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTue KU3HU B ME3030MCKOMN 3pe», «Pa3Burue KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas: CucTeMa OpraHuYeCKOro MUPay.

O6opynoBanue: repbapuu PACTCHWM Pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHMX, CKEJIEThl IMO3BOHOYHBIX JKABOTHBIX, 4Yydella NTULl W 3BEpeEu,
KOJUICKIIUM OKAaMEHEJIOCTEN, TMOJIE3HBIX MCKOMAEMBIX, MYJISIKA OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHasi paGora «MoaenupoBaHHE — ONBITOB
Muiepa—HOpu 1o u3ydeHnio abMOreHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas paGora «l3yuyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX .

Tema 5. IIpoucxoxaenune Ye10BeKa — AaHTPOIIOIeHe3

Paznensl u 3a1a4n aHTPONOJIOTUU. METOABI aHTPOTIOJIOTUH.

CraHoBJieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHUsA. COBpEMEHHBIE HAYUYHBIE TEOPUH.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGhOIOTHYECKHE, AMOPHOIOTHYECKHE, (bU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyusi 4enoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3AHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTrO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OMOJIOTrHYeCcKre, COIfUaTbHbIC.
CooTHoIleHNnEe OMOTOTUYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaJWM aHTpOIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIUE MPEKH YeIOBEKOOOPA3HBIX 00€3bsH U
JO/Ie. ABCTPaONUTEKN — JBYHOTHE MPENKH JIoAcH. UenoBeK yMelnblid, MepBhIC
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  npenenasl  Adpukn. YenmoBek remenbOeprckuii — - oOmMMA  MPEoK
HEAHJEPTATBLCKOTO YEJIOBEKA M YEJIOBEKA pasyMHOro. YenoBeK HeaHIepTalbCKUM
Kak BHJ JIIOJIEH XOJOJHOTO KJMMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mpeneisamMu AQpuku.
[TaneoreneTrka v nmajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTalMoHHBIN Tpouecc U noiaumopdusMm. [lonynsunoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQexT ocHoBaTeNs» B MOIMYJSAIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpa3miickasi),  aBCTpajo-HeTrpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHsl 4elOBEeKa IO IUIAHETE.
EnuHcTBO  yenmoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCJIOBHUSIM OKpYKArOUIEH Cpeabl.
Bnusaue reorpaduueckoil cpeasl u  Apeida reHOB Ha MoOp(dONOTHIO U
($U3HUONIOTHIO YETIOBEKa.

MexauciuuruinHapable  MeToAsl B (u3uYeckodl  (OMOJIOTMYECKOi)
aHTPOIOJIOTUH.  DBOJIOUMOHHAS  AHTPONOJIOTHS W MAaJCOaHTPONOJIOTHS
YEJIOBEUECKUX NOMyJsiuuid. bruoconuanbHble HCCIeOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBaHue KO3BOMIOLMH OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A, « IBOJIFOIIUOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «YenoBek  ymenslity, «Yenosek
MPAMOXOAIIMNINY, «JlenncoBckuid yenoBek» «Heanaepranpubhy, « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITarnbl HIBOIIOIUHN YETOBEKa», «Packl yenoBeka.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB 4YeJlOBeKa, penpoaykiuu (pororpadum) KapTuH C
MudoIOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
doTorpaduu HaxoI0K KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4eJOBEKa W 4Yepena IIMMIAaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMIIaH3€, MOJAEIIA TOPCa MPEAKOB YEJIOBEKA.

JlabopaTopuass pabGora «/3ydyeHne o0cCOOEHHOCTEH CTpOEHUs CKelera
YEJI0BEKA, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTalNi YEIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBIX CUCTEM C OKpY Karollei cpeaou

3apoxaeHue U pa3BuTHe 3Kkojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sK0i0TuU. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.



Metonbl 3kosoruu. IloneBble HabOMOAEHUS. DKCOEPUMEHTHI B HKOJIOTHU:
OpUpoAHbIE U JiabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKpY>KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHME KAaK OCHOBA CBS3E€M 4YEJIOBEYECTBA C NPUPOAOM. DopmMupoBaHHE
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.

JleMoHCTpaMuA

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl 3Koaorun», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPELBDY.

JlabopaTtopHas padora «3yuyenue METOI0B HKOJIOTHYECKUX
HUCCICIOBAHUN.

Tema 7. Opranusmsl U cpea O0UTAHUSA

Okosnoruueckue (akTopbl U 3aKOHOMEPHOCTU UX AercTBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JIEeHUCTBUS dKojormueckux (axkropos. [IpaBuino munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AlGuoTtndeckue ¢daktopel. CBeT Kak nsKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HAa OPraHu3Mbl. DKOJOTMYECKUE TPYMIIbI
pPaCTEHHMII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibHas poJib CBETA.
doTonepruoaU3M.

Temneparypa kak oskonorudyeckuid (axrtop. JleiicTBue TemiepaTypbl Ha
opranu3Mbl. [IoiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuili k
NoJAJIep )KaHU0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
ryOMHHAsT  TOMAMOYBEHHAs, BHYTpUOpPraHU3MEHHas.  DU3UKO-XUMUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusmMoB K
JKU3HU B Pa3HbIX Cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbl. [IpucnocoOIeHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kuznennsie pOpMbI pacTeHU: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



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

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaJn3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3auMoOJeUcTBUS  (Tomuyeckue, Qopuueckue, ¢dadpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpauun

Tabmuplt 1 cxembl: «Okosnoruyeckue (akTopsl», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYECKHE PUTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  JKHUBOTHBIXY,
«9KocucTEMa MMPOKOJIMCTBEHHOTO JIECa», « IKOCHCTEMA XBOMHOrO Jiecay, «Llenu
NUTaHus», «XunHudectBo», «llapasutuzmy», «Koukypenmus», «CumoOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pacTeHUHM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHHUSI, TepOapuu M KOJUICKIINHN TETUIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOUTAIOIIUX B pa3HbIX cpeaax,
repOapu MU KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OO0JAIAlOIIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HM, repbapuu u
KOJUIEKIIUM PACTEHHM M JKMBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOIEKUUU
YKUBOTHBIX, YYACTBYIOLIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopuasi padora «BpisiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pAaCTECHUU U3
Pa3HBIX MECT OOHUTAHUS.

Tema 8. DKo010rus BUA0B U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [Tomymsiiuss~ Kak
Oouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0CcOOEHHOCTEW OMOJIOrHH BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonyisuuid. OCHOBHBIE TIOKa3aTeau NOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCTD,



BO3pACTHasi M TMOJIOBAasl CTPYKTypa, POKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKkonoruyeckass CTpykrypa nomyiasiuud. OUueHKa YMCIEHHOCTH MOMYJISLIMH.
JluHaMuKa MmonmyJsinuu U €€ peryisinus. buoTHdyeckuii NMOTEHLHAT MOMYJISLHUU.
MonenupoBanue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perynsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (- U
K-crparerun).

[Tonsitue 00 sKomornyeckoil Huie BUAa. MectooOutanue. MHoromepHas
Mozenb dkosormyeckon HumM Jx.M. XatunmHcona. Pa3zmepsl skosormdeckomn
Huiy. [loTeHnnanbHas U pealTn30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUABI M HX >KU3HEHHBIC
CTpaTEeruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHHUS W MUTpalMil >KUBOTHBIX. buosorndeckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl U cxembl: «OJKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnonyysauuu», «Bo3pacTHble  mUpamMuabl
nonyasauun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiorndeckor Humu k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlabopaTtopnass pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PACCEIICHUIOY.

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Dkocuctema Kak oTkpbiTas cuctema (A. Jx. Tencnn). @yHKIMOHAIbHbBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BeIECTB M IOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE ~ TIOKa3aTeauM  dJKOCUCTEMBbl. bumomMacca w  mpoayknws.
DKOJOrM4ecKre MUpaMuIbl YUCENl, OMOMACChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCMM W WX MPUYUHBI. AHTPOINOreHHbIE BO3JICUCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpuposHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmblHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXTy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO35IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo s¢ghghekma u 6u008-30upuxamopos (Kiouesvix
61008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYMBOCTb OPTaHU3MOB, MOMYJISIUNA U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeusi 3aepA3HeHUl  pPA3HbIX Munos Ha
cyOOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUs.
MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «Ctpyktypa  OuoOlEeHO3a»,  «DKOCHUCTEMa

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHbBIE
IpynIbl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«enu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTMYECKass MUPAMHIA YUCEID,
«IJKkonoruyeckas nupamuaa OMOMacChl), «IKOJOTHMUYECKass MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHuUE Jieca Mocie
noxkapa», «JKocucreMa o3epa», «ArporeHos», «KpyroBopor BemecTBs U MOTOK
SHEpPruu B arpoueHosey», «I[Ipumepsr ypboskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, uydesia MTHUIl U
3Bepeil, rep0apuu KyJIbTYypHBIX U IUKOPACTYILUX PACTEHUH, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanne ypOo03KOCUCTEMBD».

JlabopaTtopuasi padora «lM3ydeHue pazHOOOpazusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYypcusi «IKCKYpCHsl B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
eJIbHUK, HA CYXOJIOJIbHBIM WJIM TONMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «IDKCKYpCHUsI B arposKOCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

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



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

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rI06anpHOM 3KOocHCcTeMBl. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3ota). PUTMHUYHOCTE sSIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [lonsitue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEIIAaHHbIE U ITUPOKOJIUCTBEHHBIE JIeca, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECa, BEICOKOTOPhs. KiuMar, pacCTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpanumn

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azoTa B mpUpOIE»,
«KpyroBopoT yrnepoga B mpupone», «KpyroBopor kuciopoga B IPHUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «KinMarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii jgec», «LIupokonmncTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponmnueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek M oOKpy:xa0IIas cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHure BO3AYyIIHOW cpenbl. OxpaHa BoO3ayxa. 3arps3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KiMMara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
PaCTUTENILHOTO W KMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOJBIL.
Kpacaesie xHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEJIOBEUECTBA U MPUPOBI.
PanronanpHO€ ~ MPUPOOMONB30BAaHME W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emsd. OOImME 3aKOHOMEPHOCTU TJIOOATBHBIX JKOJOTHUUECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBU.

Pa3BuTrie METOJIOB MOHUTOPUHTA pPa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUccreo008anus nepexooa K pecypcocoepezaoujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchwi.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CmMyn K
uHgopmayuu no CcOCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHOBbI



9Kopeabuiumayuu dKocucmem u cnocooos 060pvOLl ¢ OUONOBDPENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCcTpaIuA

Tabmuet  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3HeHue mnouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIENN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oxXpaHsEMbIX pacTeHUW U KUBOTHBIX KpacHol
kHuru Poccutickon ®@enepanuun, KpacHol KHATH pernoHa.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMUHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSTEIIbHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue momusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M HCTOPUYECKUX TPATUIUN pPa3BUTHA OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TPHUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OUOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH MO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBA)XKCHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACICIUIO H
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIITUXCSl PYKOBOCTBOBAThLCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTHU, CHUCTEMOM IEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 0O0IIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHHUI
BOCIIUTATEIHLHOM JCSITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOr0 BOCIUTAHUA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [I€SITEIBHOCTHM TIPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYCOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IpU OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaXJaHCKOM WJICHTUIHOCTH,
MaTpUOTU3Ma, YBAKEHUSA K CBOEMY HApOJy, UYyBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpail, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHNE K MPUPOTHOMY HACIIEAUIO U TAMSITHUKAM MPUPOBI,
TOCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IC;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENSIM, CO3JJaHUIO0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HAU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ICTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

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



TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONOJyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hHM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAHWE 1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YIPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTHMBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOM
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJTHSATH TaKYyIO JEATEIbHOCTD;

UMHTEpPEC K pa3iuuHbIM cepaM mpodecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  peain30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIIICHUE YPOBHSI JKOJOTUYECKON KYyJIbTYphl: MPUOOPETCHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY KAIOIIEU CPEBI;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUYECKHX MPOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHUS W YyMEHUs TpU pelieHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOINOIb30BaHUEeM  (COONIOZICHNE  TIpaBWUJ  TOBEACHUS B TPUPOJIE,
HaIlpaBJICHHBIX HA COXPaHEHHWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKArOLIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHYECKHUE
MOCJIEACTBUS NPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALATh UX;



HaJIM4KMe PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEJIbHOMW, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON JESITETbHOCTH SKOJOTHIECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B IMOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOAbMU U TIO3HAHUS MUPA;

NMOHUMAaHUE CHeuupuKu OHOJOTUM KaK HAyKd, OCO3HAaHUA €& poJii B
(OpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHWU MpoOiIeM
COXPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJIi COBPEMEHHOM LMBHIIM3ALINU:
o0OecriedyeHrss HOBOTO YpPOBHS Pa3BUTHSA MEIUIMHBI, CO3JaHUE MEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  palllOHAJIbHOMY
UCTIOJb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJIILHOW TPaMOTHOCTH OOydarommxcs, GpopmMupyemon
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOIAIINX B HEM M3MEHEHUH,
yMEHUE JeNlaTh OOOCHOBAHHBIC 3aKIIOYCHHS HAa OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKUE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO M UCCIIEAOBATEIBCKYIO IEATEIPHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
LEJIOCTHOCTh HAy4YyHOU KapTHUHBlI MHUpa U CHEeUU(PUKYy METOIOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTusi, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HU3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
yHUBEpCalIbHble Y4eOHbIE JEWCTBUSL (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcsi; CIOCOOHOCTh
00yJaroIuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYECKAE 3HAHWS W yHUBEpCaJdbHbIC YyYeOHBIC JCHCTBUA B
MMO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTHUM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOy4aromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHBIC YICOHBIE ACHCTBUSA, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YYECOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKATh:

OBaajaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOrHYecCKHe AeliCTBUSA:

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

WCITIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTUYECKUX TOHATUM (BBIIACIATh UX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
JTOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU IICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0ObSICHEHHS (PAKTOB M SIBJICHHUM
YKUBOM MPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUW B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TaKK€  IPOTUBOPEUYMM  pa3HOrO  poja,  BBIBICHHBIX B Pa3iIM4YHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIIHXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX TIPOOIIEM.

2) 0a30BbBI€E HCCIEI0BATEIbLCKHE JeHCTBHS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3TUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JACATEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUH, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTyalUsIX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBIIIJIEHUS, BIAJAETh HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEIbLHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIlEHUs, HaXOOUTh apryMEeHThl AJi1 J0Ka3aTeabCTBa
CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH PUOOPETEHHBIH OIBIT;

OCYILECTBIISITh IEJICHAIIPABICHHBIM MOUCK TEepeHOca CPEeICTB U CIOCOOOB
JeNCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IEPEHOCUTh 3HAHUS B IMO3HABATEJIbHYI0 U MPAKTHUUYECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTel;

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

3) pabora ¢ uHpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3aMpOChl U NPUMEHATh PA3NUYHBIE METOJbl IPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
OMOJOrMYeckod HH(pOpMALME: MPUMEHATh XHMHYECKue, (unueckue u
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJE€Th  HABbIKAMU  pAclO3HAaBaHHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaseHue yHMBeEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

1) oO1menme:

OCYILECTBISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU O CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEIBHO BBINOJHEHHUS TMpeiaraeéMoun
3aJlayd, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHHUKOB
JIAaJiora WA IUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOM BO3PAKCHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILICHUN y4eOHOH 3a/1auu;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEUCTBHM C Y4y€TOM OOILIuX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA,;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKECHHIO: COCTaBJIATh IUIAH JEHCTBUM,
pacnpeneniarb pojaud ¢ Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCITIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHHS NOpoOJIeM U HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOLWIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBIABIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTEbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
MMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
32 pEIICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYyAULUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMHM  TO3HABATENLHOW  pedJeKcuu KaK  OCO3HAHMS
COBEpIIAEMbIX JEUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHU)KEHMUIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIU3€ pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOrO YeIOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIe pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npouibHOoro  oOydeHusst  oOywaromuxcst  Ouosormn. OHM — BKJIIOYAOT:
cnenuduyeckue Ajisi OMOJIOTUY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JECHCTBUI 1O
OCBOCHHIO, UHTEPIPETAIMN U TIPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpenMeTHbIE pe3yibTaThl OCBOEHUs ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOKHbI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  paruoHaJIBLHOTO
MIPUPOOTIOIH30BAHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAaralomife OUOJIOTUYECKUE TEPMUHBI U TOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenactBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o 1meHTpax
MHOroOOpa3usi M TNPOUCXOXKJCHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(erHOOOpa3usi TTOTOMKOB TEPBOIO TMOKOJICHMS, PACIICIUICHHS, YACTOTHI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHuensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basuiiosa), IIPUHLIATIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX HCCICOBAHUSAX JKHUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHHE,
HaOJIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHICCTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKa, IIPOIIECCOB JKU3HEAESITEIBHOCTH,
MPOTEKAIONTUX B OPraHU3Max PACTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTab0IM3M), MPEBPAIICHHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOoTPOPHOro THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MEW03a, TaMEeTOTeHe3a, SMOpUOTreHe3a, MOCTAIMOPUOHATBLHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIY OpraHOMJAaMH KIETKH U HX
GYyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M WX QYHKUUIMH, MEXKIY
opraHaMd M CHCTEMaMH OpPTaHOB Yy pPAacCTCHWH, JKMBOTHBIX M YEJIOBEKa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIUSAMH, MEXIY STallaMH
oOMEeHa BEIIECTB, dTaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTUIOM U (PEHOTUIIOM, (EHOTHUIIOM U
dbakTopamu cpelibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJI JOKa3aTeIhCTBa POJICTBA OPraHW3MOB Pa3HBIX
CUCTEMATHICCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKTY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJHATh J1TA0OpAaTOpPHBIE M TpaKTU4YeCKue paboThl, COOII0IAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs I1€Jb HCCIEIOBAHUS, aHAJTU3UPOBATH TMOIYUYCHHBIC
pE3yNbTATHI U JIeNIaTh BHIBOBL;

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKONW pPaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusx;

YMEHUE OIICHMBATh JTUYECKHE aCIeKThl COBPEMEHHBIX WCCIICIOBAHUA B
obnacti  OWMONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUTOIOTBOPCHHE, HAIMpPaBICHHOS M3MCHECHHWE T'€HOMAa M CO3JIaHWe TPAHCTCHHBIX
OpraHU3MOB);



YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHalbHON
NeATEIbHOCTH B 00JacTH OMOJIOTHH, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUIEBON MPOMBIIIJIEHHOCTH, YIiayOJasTh MO3HABATEIbHBIM
MHTEpEC, HAIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIMsIX CPETHETO
PO eCcCCUOHATILHOTO U BBICIIEr0 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 11
Kjacce JOJKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHHM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPUPOABI M PELICHUM SKOJIOTUYECKHUX
npobyieM 4YeloBeYecTBa, a TaKkKe B PEIICHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIOIL30BaHUS, U B (()OPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHUS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOM OMOJIOTMUYECKHUX 3HAHMUW, KOTOpas BKIOYAeT
ONpe/ieNieHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralolmnX OHOJIOTHMYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUECKUE TEOpUU
(3BomronronHasa teopust Y. J[apBrHA, CHHTETUYECKAs] TEOPHUS IBOJIIOIUM), YUCHUS
(A. H. CesepiioBa — 0 myTsiX 1 HampaBieHusx sBomtonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apojsiieBoro cxojacrsa K. M. boapa), mpaBuna (munumyma FO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAYYHOIO  IO3HaHMS,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOJI0JeHUEe, SKCIEPUMEHT), CrocoO0aMu BBISABICHUS U
OLICHKH aHTPOIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOr€OLIEHO30B,
IKOCUCTEM H Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO H Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJUTONaTPUYECKOIO " CUMITaTPUYECKOTO
BUJI000pa30BaHus, BIUSHUS ABMKYLIUX CHJI SBOJIOLMK HA F€HO(POH]I TOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMsI, YepeJOBaHUsl HaIllpaBIECHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY IpOLECCAaMU HBOJIIOLUH,
JBIKYIIMMHU CHJIaMU aHTPOIOT€HEe3a, KOMIIOHEHTAaMU PAa3jIMYHbIX KOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBIATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHUCTEM,
IPUCIIOCOOICHHOCTh BUAOB K cpeie OOuTaHus, aOMOTHUYECKUX M OMOTHUECKHUX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBaXx,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsS JOKa3aTeIhCTBA POJCTBA OPTaHU3MOB PAa3HBIX
CUCTEMATHYCCKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPEIbl OOUTAHMSI, CAMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M YETIOBEUYECTBA;

yYMEHHUE pemaTh OMOJIOTUIECKUEC 3a0a91, BHISBIISITH IPHUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKTY UCCIICTYEMBIMU OMOJIOTUYECKUMH TPOIECCAMHU U SBJIICHUSIMH, JI€TIATh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOpHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh HUX OSKCIECPUMECHTATHHBIMU
cpenctBamu, GOPMYIHpPYS IEJb WCCICIOBAHUSA, AHATU3UPOBATH ITOTYUYCHHBIC
pe3yibTaThl U JeNaTh BHIBOIBI,

yMEHUE Y4YacTBOBaTh B Yy4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATh  TMOJYYCHHBIC  PE3yJbTaThl HAa  yYEHHYECKHX
KOH(epeHUusX;

yYMEHUE OIEHWBATh THUIOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEJACTBUAX U CIOCOOaX MpeaoTBpaIeHUs
ri100anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBIM BBIOOP Oynymied mnpodeccuoHaabHOM
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHMS, MEIUITHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBIIIUICHHOCTH, YIIyOJATh TI03HABATENbHBI WMHTEpPEC, HaINpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIICH Tpodeccmrt W MPOJOKCHHE
OMOOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO H
BBICIIIET0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
No 11/ HaunmeHoBaHMe pa3/ie/ioB U TeM KosunuecTBo yacos DJIeKTpOoHHbIe (LM (ppoBbIE)
@ NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl

1 buoinorus kak Hayka

2 JKuBbIE CUCTEMBI I X U3yYECHUE 2

3 buonorust knerku

4 XHUMHUYECKask OpraHu3anus KIETKN 10

5 Ctpoenue u GyHKIMH KIETKH 8

6 OOMeH BelecTB U MpeBpalieHue 9
SHEPrUM B KIETKE

7 Hacnencreennas undopmanus u 9
peanusanus e€ B KIETKE

8 JKv3HEHHBII UK KIIETKN 6
CtpoeHue u GyHKIIMH OpraHu3MOB 17

10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8

1 I'enetnka — Hayka 0 HACIEACTBEHHOCTH U )
M3MEHYUBOCTH OPraHU3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10

13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6

14 I'eneruka yenoseka

15 Cenexkuusi OpraHn3MoB 4

16 buoTtexHonorus v CHHTETUYECKas 4
Ouosorus

17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102



11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/m
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
| 3apoKeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
IpeCTaBIeHU B ONOJIOrHH
2 Mukpo3BOIIOLHS U €€ PE3YNbTATHI 14
3 Makpo3Botouus U €€ pe3ybTaThl 6
4 [IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha 15
3emie
5 [TpoucxoxaeHue yenoBeKa — 10
aHTPOIIOTeHe3
DKoJorus — Hayka o
6 B3aMMOOTHOLIEHHSIX OPIraHU3MOB U 3
HaJ0PTaHU3MEHHBIX CUCTEM C
OKpY>Karollen cpenon
Opranusmsl 1 cpeia oOOUTaHus 9
OKoJ0rus BUJOB U MOIYJISILUN 9
buocdepa — rmodanpHas skocucTema 6
10 DKoJorust coo01EecTB. DKOJIOTHYECKUE 2
CUCTEMBI
11 Yennosek U OKpyXkarowas cpena 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

buonorus kak KOMIIEKCHAS HayKa U KaK
4acTb COBPECMCHHOI'O O6H.[CCTB8.

KoauuecTBO 4acoB

Bcero

Jara
H3Y4YeHH S

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

JKuBrle cucTeEMBI U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3anus )KUBbIX CUCTCM

WcTopust OTKPBITHS U U3Y4YEHUS KIIETKHU.
Kiterounas teopus

Meroasl MOJIEKYJIIPHON U KJIETOYHON
6uosoruu. [Ipaktnueckas padora 1
«M3ydeHne MeToI0B KJIETOYHON OMOJIOTHH
(xpomarorpadus, 3nexTpodopes,
muddepeHnmaibHoe eHTPUGYTUpOBaHUE,
[T1IP)»

XUMHYECKUN COCTaB KJIIETKHA

MI/IHepaJ'H)HI)Ie BEIIECTBA KIIECTKH, UX
Ounoyiorunueckas POJib

Opranudeckue BeIecTBa KJIETKH — OEJKU.

JlabopaTtopHas pabota 1 «OOHapyxeHHe
OCJIKOB C TIOMOIIHI0 KAa4€CTBEHHBIX
peaKuuii»

CsoiicTBa, knaccudukanys 1 GyHKIUN
0emnKoB




OpFaHI/I‘ICCKI/IC B€IICCTBA KJICTKHU —

10
YTJIEBOJIbI

1 Opranuyeckue BellecTBa KIeTKH —
TN B

12 Hyxnennossie kucnorsl. JIHK u PHK.

13 Crpoenue u pynkiuu ATO. Jlpyrue
nykineosuarpudocharsr (HTD)

14 CexBenuponanue JIHK. Meroabl
T€HOMMKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTo1b1 CTPYKTYpHOH OHOIOTHH

16 Tune! knetok. [Ipokapuornyeckas kiaeTka
CrtpoeHue 3yKapuOTHYECKON KIIETKH.

17 [IpakTuueckas pabora 2 «3yuenue
CBOMCTB KJIETOUHOI MEMOpaHbI»

18 IToBEpXHOCTHBIN anmnapar KJIETKH
OnHoMeMOpaHHbIE OPTraHOU/ bl KJIETKH.

19 ITpakTuyeckas pabdora 3 «M3ydyeHue
JBUKEHMSI LIUTOIIA3MbI B PACTUTEIIBHBIX
KJIETKaX»

20 [TosnryaBTOHOMHBIE OpraHOU B! KJIETKU:
MUTOXOHJIPHH, TIIIACTU/IBI.

21 HememOpanHbie opraHou/IbI KJIETKU

22 Crpoenue u GyHKIUH s1Ipa
CpaBHuTENbHAS XapaKTEPUCTHKA KIETOK

7 sykapuort. JlabopaTopHas pabora 2
«M3yueHne cTpoeHus KJIETOK pa3IuyHbIX
OpPraHU3MOB»

24 AccuMWISIIUS U AUCCUMUIISIIIUSL — JIBE




CTOpOHBI MeTabomm3Ma. Turbel oOMeHa
BEIIIECTB.

DepMEHTAaTUBHBIN XapaKTep peaKLmil
KJIETOYHOr0 MeTabonu3ma. JlabopaTopHas

25 pabora 3 «M3yueHne pepMEHTaTUBHOTO
paciuerieHust epoKcua BoJIopoa B
PaACTUTENbHBIX U KUBOTHBIX KIETKaX)

26 benku-akTUBAaTOpPHI U OENKU-UHTUOUTOPBI

27 ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

28 dortocuHTE3
XemocunTtes. JJabopaTopnast pabora

29 «CpaBHeHHe TIpoIeccoB (poTocHHTE3a U
XEMOCHHTE3a»

Amna3po0OHble opranu3mMbl. Bujiel 6poskeHus.

30 Jlaboparopnas padota 4 «CpaBHEeHUE
MIPOLIECCOB OPOKEHUS U IBIXaHUS»

31 AdpoOHBIE OpraHU3MBbl. JTarbl
SHEPreTHYecKoro ooMeHa
DHeprus MeMOpPaHHOTO rpaIueHTa

32 npoToHoB. Cunte3 AT®: paborta
npoToHHON AT®-cuHTa3bI

33 Peaknun MaTpu4HOro cHHTE3a

34 Tpanckpunuus — marpuusbiii cuare3 PHK

35 Tpancasiuus u e€ rTanbl

36 KonupoBanue amuHokuciot. Posp
pubocom B OmocuHTe3e Oenka

37 Oprann3anys TeHOMa y IPOKaproT U

9YKapHOT




MOJ'ICKYJ'IHpHBIG MCXaHU3MBI OKCIIPECCHUU

38 I'€HOB y 3YKapHOT
Bupycbl — BHeksIeTOUHbIE (OPMBI )KUZHU U
39 oOnuratHele napasuTsl. [IpakTuyueckas
pabota 4 «Co3nanue MOJIeTIN BUPYyCa»
40 BupycHsle 3a06051eBaHUS YeIIOBEKa,
KUBOTHBIX, PACTCHUI
41 HanotexHoMOrny B OMOJIOTHH U MEUIIMHE
42 JKU3HEHHEBIN UK KIETKA
43 Martpuunsii cuares JHK
44 Xpomocomel. JTaboparopHas pabota 5
«M3ydyeHne XxpoMocom»
45 JleneHue KICTKH — MHTO3
Tuns! kneTok. KapnokuHes U IUTOKHHES.
46 JlaGopatopHnas pabora 6 «Habmronenue
MHUTO3a B KJI€TKaX KOHYMKa KOpeIlKa JIyKa »
47 Perynsanus >kM3HEHHOTO IIUKJIA KJIETOK
48 Opranusm Kak eUHOE 11EJI0€
49 Txanu pacrenuii. Jlaboparopnas padota 7
«M3ydyeHne TKaHEeN paCTEHUI»
TkaHu )KMBOTHBIX U YEJIOBEKA.
50 JlabopaTtopHas pabota 8 «/3yueHue TkaHei
KUBOTHBIX»
Opransl. CucreMsl opranos. JlaboparopHas
51 pabora 9 «M3ydeHne opraHoB IBETKOBOTO
pacTeHus»
52 Omnopa Tena opraHu3mMoB




53

,HBI/I)KGHI/IC OpraHnu3mMoB

54 IIntanue opranu3sMoB

55 IInTanne MO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenpHas cucTeMa 4eJloBeKa

56 J{pIxaHue OpraHu3MoB

57 JIbIxaHue M03BOHOYHBIX )KMBOTHBIX U
YeJioBeKa

58 TpancnopT BelecTB y OpraHu3MoB

59 KpoBeHocHas cucrema o3BOHOYHBIX
KUBOTHBIX U YEJIOBEKA

60 Briaenenue y opranusmosn

61 3amura y OpraHu3MoB

62 NMMyHHas cucrema 4enoBeka

63 Pa3znpaxxuMocTs u perynauus y
OpPraHHU3MOB

64 I'ymopanbHas perymisiius 1 SHIOKpUHHAs
CHCTEMa KUBOTHBIX U YeJIOBEKa

65 @DopMBI Pa3MHOKEHUS OPIraHU3MOB

66 [TonoBoe pazMHOXeHHE

67 Meiio3

63 I'ameTorenes. O6pa3oBaHue U pa3BUTHE
IIOJIOBBIX KJIETOK.

69 NnauBuayanbHOe pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70 3akiajika OpraHoB U TKaHEU U3
3apO/IbIIIEBHIX JTUCTKOB

71 Pocr u pasBuTHE KUBOTHBIX.




JlabopaTtopHas paborta 10 «BrlsBiieHne
MPU3HAKOB CXOCTBA 3apOJIbIIICH
MMO3BOHOYHBIX )KHUBOTHBIX)

I/ICTOpI/IH CTaHOBJICHUA U Pa3BUTHUA

72 1
TeHETUKH KaK HayKH
PasMHOkeHUE U pa3BUTHE PACTCHUIA.

73 Jlaboparopnas padota 11 «Ctpoenue 1
OpPraHOB Pa3MHOKEHUS BBICIIUX PACTCHHID)

74 OCHOBHBIE TIOHSITHSI 1 CUMBOJIBI T€HETUKHU. 1
3aKOHOMEPHOCTHU HACIEAOBaHUS

75 MPU3HAKOB. MOHOTHOpUTHOE 1
CKpEIlUBaHHUE.

76 [Hutonornyeckue OCHOBBI MOHOTHOPUTHOTO |
CKpEIIUBaHUS

77 AHanusupyroiee ckpeniuBanue. Hemomnnoe |
JIOMUHUPOBaHUE

78 JIMrnbpuiHoe CKpeuBaHme. 1

79 [{utonornyeckre OCHOBBI TUTHOPUTHOTO |
CKpeIIMBaHUS

80 CuenneHHoe HacleI0BaHUE IPU3HAKOB 1

81 XpOMOCOMHAas TEOPUSI HACTEICTBEHHOCTH 1

82 I'eneruka mona 1

83 I'eHoTHN Kak LIETOCTHAs cUCTEMaA 1

24 I'eneTn4ecknii KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKA

35 N3MeHuUnBOCTH NpHU3HAKOB. Buibl |

N3MCHYMBOCTH




86

87

88

MoaudukaroHHass K3MEHYUBOCTh

BapuanunoHHbIN psia U BapUaLlMOHHAS
kpuBas. JJaboparopHas padotal2
«HMccnenoBannue 3akOHOMEPHOCTEN
MOIU(PUKAITMOHHON U3MEHUYHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»

I'enoTunuyeckas U3MEHYHUBOCTb.
KoMOuHaTHBHAsT N3MEHYHUBOCTE

&9

MyTanuoHHast U3MEHYHBOCTbD.
[IpakTuueckas padbora 5 «Myrauu y
po30¢ bl (Ha TOTOBBIX
MHKpOIIpernaparax)»

90

91

92

3aKOHOMEPHOCTH MYTAIL[HIOHHOTO IIPOLIECCa.
OnureHeTvKa U SITUT€HOMHKA

I'eneTnka yemoBeka. HpaKTI/I‘-IeCKaH pa60Ta
6 «CocraBiieHHE B aHAIIN3 pO,Z[OCJ'IOBHOfI»

MeTtoabl MEIUITUHCKON TEHETUKU

93

94

95

3HaueHue MeIUIUHCKOI T€HETUKHU B
npenoerameHHM " JICHCHHUHU T'CHCTHUYCCKUX
3a00/1€eBaHMIl YeI0BEKA

OCHOBHbBIE TIOHATHS CEIEKIIHH.
JlaGopatopHnas pabora 12«3yuenue
COPTOB KYJIBTYPHBIX PACTEHHI U TIOPOJT
JOMAIITHUX KHUBOTHBIX)

MeTob! ceneKIIMOHHON paboThl.
JlaGopatopHnas pabora 13 «3yyenue
METO/IOB CENIEKIIUN pacTeHUII»




JloCcTHXKEHHS CeIEKIIMU PaCTEHU 1

96 *uBOTHBIX. [IpakTnyeckas padora7 1
«IIpuBUBKa pacTeHHI»

97 CoxpaHeHue, U3y4YEeHUE U UCII0Ib30BAHUE 1
T€HETUYECKUX PECYPCOB

03 buoTexHoorus kak Hayka u 0Tpacib 1
IIPOU3BOJICTBA.

99 OcHOBHBIE HAIIPABJICHHUS] CAHTETUYECKOM |
Oouosorun

100 XpOMOCOMHas M TeHHAas UHKEHEPHUS 1

101 MenunnHackue OMOTEXHOIOTUN 1

102 PesepsHnbiit ypok. [loBTopenue, 1
0000111eHIe, CUCTEMAaTH3AIIHs 3HAHHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne n/m Tema ypoka Aata unpponbie
Bcero U3y4eHust o0pa3oBaTe/bHbIE
pecypcsl
1 OpomtonuonHas Teopus Y. Jlapsuna 1
) JIBIOKyIIIME CUITBI 3BOJIFOLIMK BUI0B 110 Y. |
Hapsuny
3 Bboprba 3a cymiecTBoBaHHE, €CTECTBEHHBIH 1
U UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPUHU |
HBOJIIOLIUN
5 OTaIbl 3BOIOIMOHHOTO MpoIiecca: |
MHUKPO?3BOIIOLUSA U MAKPOIBOJIIOLIHS
6 [Honynsus — sneMeHTapHas eAMHULIA |
IBOJIIOLIMH
3aKOH reHeTUYEeCKOTo paBHOBecHs Jx.
7 Xapnau, B. BaiinOepra. JlabopaTopHas |
pabota «BblsiBIeHNE U3MEHUYUBOCTH Y
0co0ell 0IHOrO BHIa
8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1
9 O ekt ocnoparens. dpdexr !
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3omsmum nomysiui: 1
reorpaduueckasi, OnoJIoruIecKas
1 EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINN |

(baxTop BOIIOLUN




12

13

14

15

[TooBoii oT6OP

[IpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MUKPOABOIFOIIHH.
JlaGopaTtopHnas padora «3yueHue
apoMop(O30B ¥ UAKOATANITAIIMN Y
pacTeHH U )KUBOTHBIX)

[Ipumeps! mpucnocobieHuit y
OpraHu3MOB: MOP(OIIOTHIECKHE,
(u3noIornuecKre, ONOXMMHUYECKHUE,
noBeneH4eckue. JlabopatopHas padbora
«[IpucrocobaeHs] OPraHu3MOB U X
OTHOCHTEJIbHAS [1eTIeCO00Pa3HOCTH)

Bupn, ero kpurepuu u CTpyKTypa.

JlaboparopHas paboTa «CpaBHEHUE BHI0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

16

17

18

CrpykTtypa B
Bunoobpa3oBanue kak pe3ynbTaT
MUKPO3BOIIOLUU

CBs3b MHKPO3BOJIIOIWHN U SITUACMHUOJIOTUN

19

20

21

MaxpoaBontonus. [laneontonornueckue
MCTOJbI U3YUYCHUS SBOJTIOITUN

Buoreorpaduyeckre MeToabl U3y4eHUs
HBOJIIOLUH
OMOPHOIOTMYECKHE U CPABHUTEIBHO-

MOp(bOJ'IOl"I/ILICCKI/IG MCTOIbI U3YUYCHUA
9BOJJIIOIIMH

22

MonekyIapHO-T€eHETUYECKHUE,
OMOXMMHYECKHE U MAaTEMaTHYECKHE




MECTOJBI U3YUYCHUS 3BOJTIOUHN

23 O0111e 3aKOHOMEPHOCTH HBOJIOIIH

24 AnanTuBHas paguanus. HepaBHomepHOCTD
TEMIIOB 3BOJIFOLIUU

)5 HayuHble runoTesbl NporCcX 0K ICHHUS
JKU3HU Ha 3emiie

26 JloHayuHbIe peACTaBIEHUS O 3apOKICHUU
KU3HU

7 OcHOBHBIE TaIlbl HEOPTaHUYECKOU
ABOJIIOLIUU

28 ['unoTesbl 3apoKICHUS KU3HU
Wcropus 3emnu 1 MeTobI €€ U3yUEHHUS.

79 JlabopaTtopHas pabora «M3yyeHue u
OINMCAHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTraHU3MOBY

30 HauanbHbie 3Tars opraHn4eckoin
ABOJIIOLIUN

31 OBOIIOLUS DYKAPUOT
OcCHOBHBIE 3TaIlbl 3BOJTIOLUU

1 pactutenbHoro mupa. [Ipakrnueckas
pabora «3yuenne ocoOeHHOCTEH
CTPOEHUS PACTEHUN PAa3HBIX OTAETIOB)

13 OCHOBHBIE 3TaIlbl 3BOJIIOLUHU )KUBOTHOTO
Mupa
DBoJIOIUS KUBOTHBIX. [IpakTrueckas

34 pabota «/3yueHue ocoOeHHOCTEH
CTPOEHUS TO3BOHOYHBIX KUBOTHBIX)

35 Pa3BuTHe )xn3HM Ha 3eMIe 10 3paM U




nepuogam

MaccoBbie BBIMUPAHUA — DKOJIOTMYCCKHUC

36 KPHU3HUCHI POILIOTO

37 CoBpeMEHHBIN 3KOJOTNYECKUI KPU3UC, ET0
0COOEHHOCTHU

18 CoBpeMeHHast cucTeMa OpraHu4eckoro
MPOILIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTpOII0JIOTHS — HayKa O 4YeJIOBEKe

41 Pa3BuTHe npeacraBneHuii o
MIPOUCXOXKJICHUN YeTIOBEKa
Mecro 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «3yueHue ocoOeHHOCTEH
CTPOECHHMS CKEJIETa YEJIOBEKA, CBSI3aHHBIX C
IPSIMOXOKICHUEM)

43 JIBrKyIMe CHIIbI aHTPOIIOTEHE3a

m CooTHoIIeHre OMOIOTHYECKUX U
COLMAJIbHBIX (JaKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaJIU1 aHTPOIIOT€HE3a

46 [Taneoreneruka u najeoreHOMHUKa

47 OBOIIOIMS COBPEMEHHOTO YEJIOBEKA
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3yueHne sKOIOTHIECKUX
ajanTanui 4eJIoBEKa)

49 MexxaucuuninHapHble METOIbl

AQHTPOIIOJIOTUU




50 3apoKICHUE U Pa3BUTUE FKOJIOTHUHU 1
Mertonst skonorun. JlaboparopHas pabota

51 «3yueHne MeTo0B HKOJTOTHYECKHUX 1
HUCCIIENOBAHUN)

5 3HaueHne YKOJIOTNYECKUX 3HAHUN I !
YyeJioBeKa

53 Dxonorudeckue GpakTopsl 1
AbuoTtnueckue paxkropbl. CBET Kak

54 sKosoruueckuii pakrop. Jlaboparopuas |
pabota «BbIsiBiIeHHE TPUCTOCOOTECHUI
OpPraHU3MOB K BIIMSIHHIO CBETa»
Abuotnueckue pakropsl. Temmneparypa
KaK 3KOJIOTUIECKHI (akTop.

55 JlaGopaTtopHas pabota «BrlsBlIeHHE 1
MPUCTIOCOOICHHI OPTraHU3MOB K BIHSHHIO
TEMIEPATYpPhI»
Abuotnueckue ¢akTopbl. BraxHoCTh Kak

56 sKosiornueckuit ¢pakrop. JlabopatopHas |
paboTa «AHATOMUYECKHE OCOOEHHOCTH
pacTeHUii U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 0OuTaHusI OPraHU3MOB 1

58 buonoruueckue puTmsl 1

59 Kvznennble popMBbI OPraHU3MOB 1

60 Buotnueckue akropsr 1
3Hauenne OMOTHYECKUX B3aUMOIEHCTBHI

61 JUISI CYILIECTBOBAHUSI OPraHU3MOB B CpeJie 1
oOuTaHus

62 DKOJOTHYECKUE XapaKTEPUCTUKHI 1




MMOITyJII U

OCHOBHBIC ITOKa3aTEIIN MOITYJIANN

63 YHUCIIEHHOCTb, IJIOTHOCTb, BO3pacTHAs U
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENIN TOMYJISIIHN:

64 POKIaEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTH, MUTPALIAU

65 OKojoruyeckas CTpyKTypa MOonyJsuu

66 JluHamuKa HomyIsuuy U e€ perysiuus

67 KpuBble pocTa 9iCIEHHOCTH TTOMYJISIIIHH.
KpuBbie BEDKUBaHUS
Dkonoruyeckasi HUIIA BUAA.

68 JlabGopaTtopHas padora «IIpucnocobneHus
CEMSTH paCTEHHH K pacCeICHUIO»

69 Bua xak cucrema nonyJsiuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTemMa

7 KpyroBopoT BelecTB 1 MOTOK SHEPTUHU B
HKOCUCTEME

74 OCHOBHBIE TTOKA3aTENId SKOCUCTEMBI

75 DKOJIOTUYECKUE TUPaMUIbl

76 N3meneHnus cooOIIecTB — CYKIIECCHH

77 [TpupoaHbie 3KOCUCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCUCTEMBI MOPEH U OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI




TYH]Ip, JIECOB, CTEMEH, MyCThIHb

79 AHTpPONIOT€HHBIE YKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padora
«M3yuenue u onucanue ypoo3KoCUCTEMBI»
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
9KOCHCTEMAX
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
9KOCHCTEMHOM YPOBHSX

23 buocdepa — obmerianerapHas 060109k
3emiu

84 VYuenne B. U. Bepnanckoro o 6uocdepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uochepsl

26 KpyroBopoTs! BeecTs u
OMOreOXMMHYECKHE LIUKIIBI

37 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

88 VYcroituuBocTh Ouochepsl

89 DKOJIOTMYECKUE KPU3HCHI U UX IPUYUHBI

90 BosneiicTBue uenoBeka Ha Guocdepy

o1 AHTpPOTIOTEHHOE BO3/ICHCTBHE HA
pacTUTEIBHBIN U )KUBOTHBIN MUD

92 OxpaHna npupo/sl

93 OcHOBHBIE IPUHLIHUIIBI YCTOHYHBOTO




Pa3BUTHA Y€IOBEYECTBA U IIPUPOJbI

PanmonansHoe mpUpOAONOIb30BAHNUE U

94 COXpaHEeHHE OMOJIOTHYECKOTr0 1
pa3HooOpa3us 3emin

05 Q§06meHHe 1o TeMe «MUKpO3BOIIOLUS U !
e€ pe3yabTaThl»

96 O?o61uem&e 1o TeMe «MaKkpOodIBOIIOLUS U !
e€ pe3yabTaThl»

97 O06006mmenue no reme «IIpoucxoxneHue u 1
pa3BHUTHE XHU3HU Ha 3eMIIe»

08 O606menne o Teme «IIpoucxoxeHue |
YeJI0BeKa — aHTPOTIOTCHE3»

99 O06001mIeHue o TeMe «IKOJIOTHs — HayKa O !
B3aMMOOTHOUICHHUSX OPTraHU3MOB

100 O6061enne no Teme «OpraHu3Msl U cpesia !
oOuTaHus»

101 O6o6meHI/ie 10 TeMe «DKOJIOTUS BUIOB U |
TIOTTYJISIITHI

102 O606menne o teme «buocgepa — !
riio0anbHas IKOCUCTEMA)

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;
nop penakuuei [Taceunuka B.B., Akunoneproe odiiectBo «M31aTenbcTBO
«IIpocsemenue»

* buonorus, 11 xnacc/ [laceunnk B.B., Kamenckwnit A.A., PyomioB A.M. u
npyrue; noj pegakuueit [laceunuka B.B., AkiimonepHoe o0111ecTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

po1
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