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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konnenuuu mnpenomaBaHus ydeOHOro mnpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHoil paboueil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yrayO6néuHoro ypoBHs usydenust (10-11
KJIACChI) SIBJSIETCA OJHUM W3 KOMIIOHEHTOB IpeAMETHOW obnacth «EcTrecTBEeHHO-
HayuHble TmpeameTb». CormacHo mnonoxeHusM DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenann  oOy4YeHUsT Ha YpOBHE CpeAHEro ooiiero oOpa3oBaHUA U
MPU3BAaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEAHUM
o01uM, cpeHUM TTpoheCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To jxe Bpems
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C mpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHHWA, CBA3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
Heau M 3aJayax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAep KaHue, ero
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne MO Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHUs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 10 Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C U3yYeHHEM OWOJIOTUM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATPUBAETCS
HaIllpaBJICHHOCTh HA MOCJEAYIOIIEe pPa3BUTHE  OHOJOTMYECKUX  3HAHHUI,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpyKawolled npupoAaHoi cpexae. B
mporpaMme Mo OHMOJIOTMH TakKe IMOKa3aHbl BO3MOKHOCTH Y4E€OHOTO TpeIMeTa
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOM  JEATEIbHOCTU
oOydJarommxcsi MO0 OCBOCHHUIO COJepKaHUsS OUOJOTUYECKOTO O00pa3oBaHUsI Ha
YPOBHE CpeaHero o0miero oopa3oBaHus.



VYuebnsiit npenmer «buonorus» Ha ypoBHE CpemHero oOmero oopa3oBaHUS
3aBepiiaeT OMOJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha
pacuIMpeHre W yriiyOJieHHe 3HAaHUN 00ydYaroluxcsi O >KUBOW MPHUPOJIE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OHMOJOTHH, SMOPHOJIOTMU U OHOJOTUU Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yueOHOro mnpeamera «buomnorus» Ha yriyOleHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOJIYYCHUIO
Ouonoruueckoro  oOpa3oBaHMs B By3aX W OpraHHU3alMsSIX  CPEIHEro
npogeccuoHanbHOro o0pa3zoBaHus. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYECHUH  OOYyYarOIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUA TOJY4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIIIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OaKTepHsiX, OpraHU3ME 4YeJIOBEKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKJIKOYEHBI OMOJIOTMYECKUE CBEACHUS IPUKIATHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYEHHBIMH OOYYaIOIIUMUCS HpPU HU3yYEHUH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHUH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMH OPraHM4YECKOro MUpa Ha 3eMile,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpaszus IuiaHeTtl. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUU U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAaHUS OO0y4arolUXcA MO OOTaHUKE, 300JI0THH,
aHaToMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00yJaroMMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIIUIIOB U MpaBUIL,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIETKHM, OpraHu3Ma, IMOMYJIsSIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOIIUXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, MIPUKIIAIHBIX acTeKTax OMOJIOrMYecKuX 3HaHui. J{is
pa3BUTHS M TOAJEpKaHUS HHTepeca OOydaromuxcs K OHOJOTMM Hapsiay co
3HaYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COAECPKaHUU MPOTPAMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS



TOM WIM MHOW oOjacTu OMOJIOTMM, BKJIAJAOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YU€HBIX B PEIICHNE BAKHEUITUX OMOJIOTrMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

[enp uzyuenus yueOHoro npeameta «buosnorus» Ha yriryoJ€HHOM YPOBHE —
OBJIaJIcCHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO0 paHra © NpuoOpeTeHHe yMEHH
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU MHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOT0 3aBEICHUS IS MIPOOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JocTikeHue 1enu UM3ydeHuss ydyeOHoro nmnpeamera «buonorus» Ha
yrayOnéHHOM ypOBHE 00€CTIeUMBACTCS PEIICHUEM CIIEIYIONIUX 3a1a4:

OCBOCHHME OOYYarOUIUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSX, KOHIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOYyYaroUMxcs C METOJaMU IO3HAHMS KUBOM MPHUPOJBI:
UCCJIEIOBATEILCKUMU  METOJIaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM U OHOJOTUM pPa3BUTHS, TE€HETUKH U
CEJICKUMHU, OWOTEXHOJIOTMM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOrHUH,
DKOJIOTUH);  METOAAaMH  CAMOCTOSITEJIBHOTO  TPOBENECHHUS  OMOJOTMYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJaZicHuEe OOy4YalolUMUCS YMEHHUSIMU: CAMOCTOATEIbHO  HaXOJHUTh,
aHaJIM3UPOBaTh W HCIOJIB30BATh OMOJOTMYECKYI0 HH(POpPMAIUIO; MOJIb30BaTHCS
OMOJOTUYECKOH TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTHM ¥ COLMAIHHO-)KOHOMHYECKUMU U  OIKOJIOTHUYECKUMHU
npoOjeMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOIIICHUIO K OKpPYXKaloIIeld NpUPOAHOU cpeae, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPYXKAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoduiiakTUKA WHGEKITMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOM KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepH30BaTh
COBpEMEHHBIC HAYYHBIE OTKPHITUS B 001aCTH OMOJIOTHH;

pasBuTHE y 00yYaIOIMINXCSI HMHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TIPOIECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBHITUSIMH W COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpobjeMamMH, METOJ0JoTHueH
OMOJIOrMYECKOT0 UCCIIEIOBaHMUS, IPOBEJCHHUS AKCTIEPUMEHTAITLHBIX



WCCJICIOBAaHMH, PEIICHHS] OMOJIOTMYECKUX 3a/1ad, MOJCITHUPOBAHUS OMOIOTHIECKUX
00OBEKTOB U IMPOIIECCOB;

BOCIIUTAaHUE y 00YyYaIOUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTHUUECKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYaroIIMMHCS  KOMIIETEHTHOCTH B PalMOHAJILHOM
MIPUPOOTIOIL30BaHNN (COOJIO/ICHNE TIPaBWJI TOBEICHUS B TPHUPOJIE, OXPaHBI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpYXXalOIUX  Jrojied  (coOmromeHuss Mep NporiakTUku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATENbHOCTH B YPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO W  TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM  JUIsl  OCO3HAHHOTO  BbIOOpa  00ydYaroluMuUcCH
VHIMBUTyaJIbHOU o0pazoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeytoemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTAMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzalMoOHHBIX (HOPM, METOJIOB U CPEACTB OOy4EeHHUS OUOJOTUU
OCYILECTBIISIETCA C Y4ETOM CHEUU(PUKH €ro COACp’KaHWS U HAMpPaBJICHHOCTU Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpPraHU3AIMSIX  CPEIHETO
po¢eCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBHEM MPU O0yYCHUU OHMOJIOTUM Ha YyriayOJIEHHOM YpOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4YecKkux padot. Taxxke ydactue
OOyJaroIMXcs B BBITOJTHCHUH MPOSKTHBIX M YYeOHO-MCCIIEIOBATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIASIASTCS ydUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

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

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIOrus — KOMIUIEKCHasl Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble HUMH  MNPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAIHBIE M TOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OHOJIOTHH.

3HadeHre OMOJOruK B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabel mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHue OHUOJOTHM B
IIPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULHHE, CEIbCKOM XO3SMCTBE,
IIPOMBIIIJICHHOCTH, OXPaHE PUPOBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
V. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. [1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupbl 1 cxembl: «CBsI3b OMOJIOTMM C APYrUMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3y4YCHHUE

XuBble cuctemMbl Kak mOpeaMeT u3ydeHust Ouojoruu. CBOWCTBAa >KMBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JAUCKPETHOCTb U  LEJIOCTHOCTD,
CJIIO)KHOCTb M YHOPSJAOYEHHOCTb CTPYKTYpBI, OTKPBITOCTH, CaMOOpraHu3alus,
CaMOBOCIIPOU3BEEHUE, PA3APAKUMOCTb, U3MEHUMUBOCTD, POCT U PA3BUTHE.

YpOBHH OpraHu3alu KUBBIX CHCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHotuueckuit), oOuochepupiii. Ilpoueccbl, Npoucxonsdlue B KUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KMBOro. JKW3HB Kak (opMa CylIeCTBOBAHUS
Marepun. Hayku, nzyyaromue >KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3aluu.

N3ydenue xuBbIX cucTeM. Meroapl Ouonormdeckoi Hayku. HaOmromenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepuMmenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runoresa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIllEHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbraroB. [IpUunMHBI WCKaXEHUs PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTaTUCTUYECKOTO TECTA.



JeMoHCTpanun

Tabmuubl u cxembl: «OCHOBHbIE MPU3HAKU KU3HW», «buonornyeckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponab», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepar, «Metomsl
W3YUYEHHUSI )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopatopHoe  oOopynoBaHHE  JUIsi  IPOBEJCHUS
HaAOJFOICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KieTku

Kierka — cTpykTypHO-QYHKIHMOHANIbHAS €IUHMIIA >KUBOro. Kcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. IlIneitnen, P. BupxoB). OCHOBHbIE TMOJOKEHUS COBPEMEHHON KJIETOUHOMU
TEOPHH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, Mud@epeHInarIbHOoe
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHAas MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuibl u cxembl: «CBETOBOM MHKPOCKOM, «DJIEKTPOHHBI MUKPOCKOID,
«HcTopus pa3BUTHS METOJOB MUKPOCKOTIUIY.

O6opyioBaHuEe: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadus, aextpodope3, auddepeHanbHoe 1eHTPUGYTUpOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona u e€ posb Kak pacTBOpUTENS, peareHTa, y4acTHe B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperysanuu. MuHepabHbIe BEIIECTBA KJIETKH, WX OUOJOTrHYecKas
posb. PoJib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckne BemiecTBa KJIETKU. buonorundeckue mnoaumepnl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl GenkoBoi Moisekysnbl. [lepBuunas
CTpyKTypa Oeika, MenTHaHas CBs3b. BTopuuHas, TpeTWyHas, YeTBEPTUUYHAS



cTpykTypsl. [enatypauus. CsoiictBa ©OenkoB. Kiaccudpukauuss Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.

Yraesoasl. MoHOCaxapubl, AUCAXapUIbl, OJIMTOCAXapUAbl U TOJIHCAXAPU/IBI.
OO6mmii 1IaH CTpOoeHUsT U (PU3UKO-XMMUYECKHE CBOICTBAa  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlumunet. I'uapodunbHo-TUapOodhoOHbBIE cBOMcTBA. Kitaccudukanus nunuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouonornueckue pynxuuu JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makposprudeckue cBsisu B Moiiekyie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. /J[pyeue wuyxneozuompugocpamovr (HT®). Cexenuponanue JIHK.
Memoowvl eenoMuxu, MpaHcKpUnmMoMuKu, nPomeoMuKu.

CrpykTypHas Ouoisiorusi: OMOXUMUYECKHe U OHoU3NYECKrUe UCCICIOBAHUS
CocTaBa W MPOCTPAHCTBEHHOM CTPYKTypbl OuoOMoOnekyl. Mooeruposanue
CMpPYKmMypbl U QYHKYUi OUOMONEKYT U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckul cCunmes OUOMOLEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCcTpauumn

[Toptpetsr: JI. [lonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuh,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoguyeckas TabauIa XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BemecrtBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKyNbl», «CTpoeHHEe MOJIEKYI
yrieBooBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATOy.

O6opynoBaHue: XUMUYECKasl TOCY/1a U 000PYI0BaHKE.

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

JlaGoparopuass  padora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema S. Crpoenue u QyHKIMH KICTKH



Tumnbel KJIETOK: JyKapuoThueckas W mpokapuotuyeckas. CTpyKTypHO-
GbyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapuoTHUecKoi kieTku. Kinetounas creHka OakTepuii U apxeil.
Oco0eHHOCTH CTpPOEHHSI TeTepoTpOoHON W aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKApUOT B OMOILIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Tnasmatuueckass MeMmOpana (masmanemma). CTpykTypa IIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOpT BEWIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCUBHBIN
(muddy3us, obnery€nnas auddysus), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
aKTUBHBIK TpaHcropT). llomymponunaemoctr meMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa 1 QyHKIMH KIETOYHON CTEHKU PACTEHHI, TpHOOB.

Hutomna3ma. [{uto3ome. Llutockener. [IBmxenne nurormiazMbl. OpraHouasl
kieTkd. OnHoMeMOpaHHBbIE OPraHoubl KIETKU: HHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHUE M (yHKUHH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHougoB KieTku. CTpoeHHe TpaHyISIPHOTO PETUKYJIyMma.
Mexanuszm nanpaenenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUUN
petukynyM. CekpetopHas QyHkuus anmapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kinerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KJIETKH:  MUTOXOHJPUU,  TIJIACTHUIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuN U miactun. [lepBuunsie,
BTOPUYHBIE W  CJOXHBIE  TUIACTUIB  (POTOCHHTE3UPYIOMIMX  DYKAPHOT.
XJIOpOIIACThI, XPOMOILIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUIOB KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeol.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KJIETKU.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
nentp. CrpoeHne U JBWKEHUE IKIYTUKOB U pecHUYEK. MHUKpOTPyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MUKpoguiameHmamu u
muxpompybouxamu. Momopnvle denxu.

Anpo. O6osouka siapa, XpOMaTHH, KapUoILIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. Snepubiii O0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHoIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamun u cemepoxpomamui. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHOlU 00010uKu 6 mumose. AHoephbiil
MpaHcnopm.



Knerounsle BkatoueHus1. CpaBHUTENbHAS XAPAKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpaMuA

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

Tabmupr u cxeMbl: «CTpoeHHE SYKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKM», «CTpoeHue  pacTUTEIbHOM  KIeTkW», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNEe NPOKaAPUOTHIECKON KIETKN.

OOopyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTrsl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEenapaTbl OAKTEPUAIbHBIX KIETOK.

JlabopaTtopnass padora «l3ydeHue CTPOEHHsS KIETOK Pa3IMYHbIX
OpTaHU3MOB).

IIpakTuyeckas padora «/3ydueHune cBOMCTB KJIETOUYHON MEMOpPAHBI».

JlaGoparopnass padora «lccienoBanne mia3mMoyin3a W JIETUIA3MOJIN3A B
PACTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB U NMpeBpalleHNe JHEPTUH B KJIETKe

AcCUMMIIALINS ¥ TUCCUMIIISIIMS — IBE€ CTOPOHBI MeTabomm3Ma. Tumnesl oomMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreTudeckoe obecnedeHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonusma. DepMeHThI, WX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHUYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocoouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B Mpouecce
¢dotocunTteza. CBetoBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpPOCTh (poTocHHTEe3a. 3HaUeHHE (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIIHE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENH OOJIC3HEH.



AspoOHbIe OpTaHU3MBI. Orarnbl JSHEPreTUYECKOr 0 oOMeHa.
[ToaroToBuTenbHbIN ATaN. I THMKOIN3 — OECKUCIOPOHOE PACHIETUIEHUE TITHOKO3bI.

buonornyeckoe okuclieHHe, WIK KJIETOYHOE JbixaHue. Poiab MUTOXOHIpUil B
npoiieccax ouonoruyeckoro okucnenus. [uknmmnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus MmemoOpanHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmasel. IlpeuMyniecTBa a’poOOHOTO IMYTHU
oOMeHa BeIIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpauumn

[Toptpertsr: k. IIpuctiu, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTUUECKUil 0OMen», «buocunTes
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTESY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYIOBAHHUE JJI MPUTOTOBICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnass padora  «l3ydeHue  KAaTaaUTUYECKOM  AKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

Jlabopatopuass pabGora «/3ydyeHue (HEepMEHTATUBHOTO PpACIICIIIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsencrBeHHasi uHGopMalnus U peaju3anus eé B KiIeTKe

Peakuun marpuuHoro cunresa. [IpuHUINN KOMIUIEMEHTAPHOCTU B PEAKIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJI, €ro cBoucTtBa. TpaHckpunius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocuntese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Poiap pubocom B
OounocuHTe3e Oenka.

Coepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHusalus TeHoMa y
MPOKAPUOT U IYKApPUOT. Peryisiius akTUBHOCTHM T€HOB y MpOKapuoT. ['mmorte3a
ornepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npolieccoB B kieTke. Kietounslit romeocTas.

Bupycel — HekeTouHble (hOPMBI )KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHHe
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoparoB. KusHeHHbIll YUK



JHK-cooepocawux eupycos, PHK-cooepacawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UuHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, KUBOTHBIX, pacTteHuid. CIIN, COVID-
19, coumanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaiuz o6onvuiux maccueos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyume.
Ipoepammupyemvie hynkyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCTpauun

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

Tabnuiel U cxembl: «brocuHTe3 O€nKkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«baktepuodarm».

IIpakTuyeckast padora «Co3gaHue MOJCIN BUPYCA».

Tema 8. 7ZKu3HeHHbII HUKJI KJICTKHU

Knerounslii 1ukia, ero mnepuoasl W peryisiuusa. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TMpOLIECCOB, MpPOTEKaIMUX B HHTepdaze. [loAroToBka KIETKH K
nenenuto.  [Ipecunrermyeckuid  (MOCTMUTOTHUYECKUM), CHHTETHYECKUU U
MOCTCUHTETUYECKHUH (MPEMUTOTHUECKUI ) IepUo bl UHTEpGa3bI.

Martpuunsbiii cunre3 JHK — pemnukanus. IIpunnuner permmkannu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl n
TenoMepaza. XpPOMOCOMHBIA HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariougHbelii  Habopsl  XpoMocoMm. ['omosormunsle  xpoMocombl.  [lojoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOJIAIINE B HUX
npoueccel. Tunbl MuTo3a. KaproknHe3 U UUTOKMHE3. bruonorndeckoe 3HadyeHuUe
MHUTO3A.

Perynsumuss mutotndeckoro nmkia kietku. [Iporpammupyemas kiaeTtodHas
rubesnp — anomnTos.

Knerounoe sa1po, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu kKiemox. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKWM3HEHHBIH ITMKII KIETKW», «Mwuto3», «CtpoeHwne
xpomocomy, «Permmkamusa JHK.

O6opyoBaHKEe: CBETOBOM MHUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaxX
KOpEIIIKa JTyKa».

JlaGopaTtopnass  pabora «3ydenne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.



JlaGopaTopHas padora «HabmoneHnne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JykKa (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. Ctpoenue u GyHKIMH OPraHu3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOUHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBbIE TPUOBI, OJHOKJIECTOYHBIC
BOJIOPOCIH, APyrue NpoTUCThl. KOJIOHNAIbHBIE OPTaHU3MBL.

B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eIrHoe 1einoe. ['omeocras.

Tkanu pacreHuii. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeiibHa,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHumdyeckasd. OCOOEHHOCTH CTpOEHUS,
(yHKUMNA U PacoSIOKEHHS TKAHEH B OpraHax pacTEHUU.

TkaHU XKUBOTHBIX U YEJIOBEKA. THIBI KMUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHas. OCOOEHHOCTH CTpOEHUs, (YHKUHA U
pAacoIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie M TI'eHEpaTHMBHbIE OpraHbl pacTeHuil. OprasHbl U
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa tena opranuzmoB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
TUNBI COEINHEHUS KOCTEH.

JIBrokeHue  OpraHm3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOIOKJIETOUHBIX PaCTEHUIl:
TPOIIU3MBI M HACTUU. JIBM>KEHHE MHOTOKJIETOYHBIX J»UBOTHBIX M YEJIOBEKA:
MbIieuHas cucreMa. Pediekc. CkeneTHbie MBITIIBI U UX paboTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. IIuTaHue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPHUKJIETOUHOE mnuuieBapeHue. [IuTtanne mo3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIIEBAPUTENBHOIO TpakTa. IlumeBapurenbHble kene3bl. [lnmmeBapuTenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{prxanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JpixarenbHass cucTEMa YelOBEeKa. MeXaHW3M BEHTWIALMM JETKUX Yy MTHUI U
MJIeKoUTaromux. Perynsius neixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHas cucrema U €€ OpraHbl.



KpoBeHOCHass cuctemMa IIO3BOHOYHBIX JKMBOTHBIX U denoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpamieHusi. DBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOUYHBIX >KUBOTHBIX. PaboTa
cepala u €€ peryisuus.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnbl BbleneHus. PuibTpanus,
CeKpelusi 1 00paTHOE BCachlBaHHE KaK MEXaHU3MbI pabOThl OPTraHOB BBIJCIICHUS.
CBs13b MOJIOCTH TeJa C KPOBEHOCHOM M BBIJIETUTENBHON cUCTEMaMu. Brinenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
He(dpona. OOpazoBaHHe MOYH Yy YeJIOBEKaA.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. Cropbl
OakTepuil M UUCTHl MNPOCTEHINIMX. 3alUTa Y MHOTOKJIETOYHBIX pacCTEHUMU.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpPOW3BOAHBIE.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cuctema uenoBeka. KiieTouHbli u
TYMOpPJIbHBIA UMMYHHUTET. Bpokn€HHbI U npuoOpeTéHHbIN crenuduueckuit
UMMYHUTET. Teopusi KIOHaIbHO-ceJleKkTuBHOr0o ummyHutera (I1. Dpmnux, @. M.
bepuer, C. Tonerasa). BocrianmurenbHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxxumocTte ¥ perymsnus |y OpramusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PazgpakumMocTe W perymanus y
pacteHuid. POCcTOBbIE BENIECTBA U MX 3HAYECHHE.

HepBHast cucrema u pedrekTopHas peryisiius y >XUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIIOUNOHHOE YCIOKHEHHE CTPOCHMSI HEPBHOW CHCTEMBI
y XKUBOTHBIX. OTAENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JXKMBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanpHas perynsuus W 3HIOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOM cucTeM. [ unoTtaniamo-runoduiapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmupl U cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOIOKIETOYHBIE
Bojopocimy», «bakrepumn», «lIpocrermme», «Oprasbl LBETKOBBIX PAaCTCHUIN»,
«CucremMbl  OpPraHoOB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl»y, «CTpoeHue ctTediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >XKUBOTHBIX», «CKEJIET YeIOBEKa,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas



cucrema», «HepBHas  cucrema», «Koxka», «MbpbllieuHas  cucTeMmay,
«BpraenurenbHas cucteMa», «IOHIOOKpUHHAs cuctemayn, «CTpOEHUE MBIIILbDY,
«Mmmynurer»,  «KumeuyHomonoctHele», «CxeMa  NHATaHUS  PACTEHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPHDY,
«CtpoeHue miaHapum», «BHyTpeHHee CTpOEHHE IOKIEBOro uepss», «HepBHas
cucremMa peio», «HepBHas cucrema garymku», «HepBHas —cucrema
npecMbikatomuxcs», «HepBuas  cuctema  ntuny, «HepBHas — cucrtema
MIIeKOTIUTaOmuX», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIMU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHUN pa3HbIX OT/AEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKI[UM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyAoBaHUE I JEMOHCTPALIMH MIOYBEHHOTO U BO3YIIHOIO MUTaHUS PACTEHUH,
pacuierieHus Kpaxmajia U OelKoB Mo/ IeHCTBHEM (PEPMEHTOB, 00OPYAOBAHUE IS
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUH, MOJIEIIM TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHHIN.

JlaGoparopHasi pabora «/3ydueHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHM3MOB

@opMbI pa3MHOKEHHS OpPraHuM3MoOB: Oecrosnoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  IOYKOBaHHE, CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuHoxkeHue. IlomoBble KIIETKH, WM TaMmeThl. Meio3. Craauu
meno3a. [loenenne xpomocom B Menose. KpoccuHrosep. buonornyeckuii CMbICI
M€i03a M TIOJOBOro Tpouecca. Melo3 W €ro MecTto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

IIpensaponpiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [1010BBIE XKee3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmofnoTBOpeHHe U 3MOpHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

WuauBryanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi



onacmyn. OCOOEHHOCTH JPOOJEHUS MIICKOTUTAIONIUX. 3apOBIIIEBHIEC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE 4YacTell pa3BUBAIOIIETOCSA 3apojbllia (SMOpPUOHANIbHAS WHIYKLIUS).
3akilagka IUIaHA CTPOCHUS JKMBOTHOTO Kak pe3ynbTaT HEPaAPXUUECKUX
B3aMMOJCHCTBUI TeHOB. BiusHue Ha 5MOpPHOHAIBHOE pa3BUTHE Pa3IMYHBIX
(baKTOPOB OKpYKAIOIEH CPEIbI.

Poct m pa3zButhe XuBOTHBIX. IlocTamOpuoHanbHblli nepuoa. llpsmoe wu
HenmpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAYE€HHE NPSMOrO0 M HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAaHEHUE B MPHUPOAE. THUIMBI pOCTa >KUBOTHBIX. PaKTOPHI
peryJsiiiy pocTa >KUBOTHBIX U 4esioBeka. CTauu MocTIMOPUOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3mHoxxeHne u pasButue pacteHuid. ['ametopur m cnopodur. Meiio3 B
JKU3HEHHOM IuKIe pacTeHud. (OOpa3oBaHMe CIOp B IIpollecce Meio3a.
['amerorene3 y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX
Opranu3moB. JIBoifHOE OIJIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHui. OOpazoBaHuE U
Pa3BUTHE CEMEHU.

MexaHu3MBI PETYISALAA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammn, X. [lIneman.

Tabmuubl u cxembl: «BereratnBHoe pazMHOxeHHe», «Tumbl Oecrnosaoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3MHOXeHue TUAPbD, «Mehosy, «XpoMocombly, «l'amerorenes», «CTpoeHUe
AWIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsAMOe pa3BuTHe», «Pa3BuTme Maiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Yy LBETKOBBIX PACTEHUN»,
«CTpoeHue ceMsiH OJHOJOJBHBIX U JIBYIOJIBHBIX PACTEHUIN», <«KM3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
MManoOPOTHUKA», « KU3HEHHBIN IIUKJT COCHBI».

O0opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpenapaThl SHWLEKIETOK |
CIIEpMAaTO30UI0B, MOAENb «IUKIT pa3BUTHUS JSATYIIKNY.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHUKPOIIPETApATAX ).

IIpakTnueckass padora «BbIABIECHHME NPU3HAKOB CXOJCTBA 3aPOIBILICH
MTO3BOHOYHBIX )KHBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIINX
PaCTEHHI».



Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHMu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. PabGoter T
Mennens, I'. ne ®pusza, T. Moprana. Poiib 0T€4E€CTBEHHBIX YUYEHBIX B PA3BUTUU
renetuku. Padoter H. K. Konwitosa, H. Y. BaBunora, A. H. bemnosepckoro, I'. .
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHSA U CUMBOJIBI. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJJIeIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIA W PELIECCHUBHBIM
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUSL, TUOPUJIBI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYISIPHO-TE€HETUUECKHIA.

JleMoHCTpauumn

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. /I. Kapneuenko, FO. A. ®wmnuenko, H. B.
Tumodees-PecoBckuil.

Tabmunp! u cxeMbl: «MeToibl TeHETUKIY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/[po3oduna Kak OOBEKT T€HETUYECKUX

VCCIICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOoH

eAMHO00pa3us THOPUIOB MepBOTo nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKkOH pacUICIUICHUsI MPU3HAKOB. L[{UTOJIOrMYEecKrne OCHOBBI
MOHOTHOPHJIHOT'O CKpEIIMBaHMs. [ UIIOTe3a YMCTOTHI raMeT.

Ananuzupymolee ckpemuBaHue. [I[poMexxyToOUHbI XapakTep HaclieI0BaHuUs.
Pacmenienre npu3HakoB MPHU HETIOJHOM JIOMUHUPOBAHUU.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HaCJICIOBAHUSA MIPU3HAKOB. [MuTonornyeckue OCHOBBI JTUTUOPUIHOTO
CKpEIIMBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJIEJJOBAHUE TE€HOB, HAPYUICHHWE CIEIUICHUS MEXKAy TIeHaMH. XPOMOCOMHas
TEOpUs HACIICICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBI MEXAHU3M OINPEIEIECHUS 1M0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbIM IoJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HaKoB, CIETUIEHHBIX C MOJIOM.

['eHotun kak 1enoctHas cucrema. [IenoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBIM ajieau3M. B3auMmojaencTBue HeaUIeIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.



['eHeTMYECKUN KOHTPOJIb PAa3BUTHUS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakKe (PU3MOJOTMYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (YHKIHUU.
['eHeTnueckre MeXaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUSI «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOHOM». ['eHeTHyeckue acneKkTbhl KOHTPOJIS U
M3MEHEHHUS HACJIEACTBEHHOU HH(POPMAIIMU B TIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpanumn

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

Tabmumst u cxembl: «IlepBeiif 1 BTOpoil 3akoHbl Menpaens», « Tpetuit 3akoH
MeHnnens», «AHanM3UpyroUIee CKpeluBaHue», «HemomHoe DOMUHHUpPOBaHHEY,
«CuernsieHHOe Hacle/loBaHWe MPU3HAKOB Yy JIpo30¢uibl», «l'eHeThka TmoJay,
«Kapuotun denmoBeka», «Kapuotun apozoduiby, «Kapuotun nOTHIBDY,
«MHO>XECTBEHHBIN aJlJIeIn3M», «B3auMoieiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB €IWHO00pa3us
TUOpPUZOB TIEPBOTO TIOKOJEHUS W paCHICIVICHUS MNPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOIO HAcCJEIOBAHUSA NPU3HAKOB, MOJIEIb JJIs
JIEMOHCTpAllMM CLEIJICHHOIO HACIEI0BaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckass padora «l3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Yy APO30(PUIBDY».

IIpakTnyeckass  paGora  «M3ydeHue  pe3ysibTaTOB  JUTHOPUIHOTO
CKpEIIMBaHUA Yy APO30(PUIBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buisl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Monudukanuonnas HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuairioHHbIN
psa u BapuanmonHas Kpubas (B. Moranncen). CpoiicTBa MoAM(pUKALMOHHON
M3MEHUYUBOCTH.

['eHoTHIIMYECKAsT U3MEHUYUBOCTh. CBOMCTBA FT€HOTUIINYECKON U3MEHYHBOCTH.
Bunbl reHOTUTTHYECKOM N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTHBHAsS H3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax 0JTHOr0 BUA.

MyTauroHHas W3MEHYMBOCTh. BuUIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYTallMu. SaepHble U
HUTOIIa3MaTuyeckue Myrtanuu. CoMaTUYecKUue U MoJoBble MyTanuu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HA OPraHU3MBI.



3aKOHOMEPHOCTH MYTAallMOHHOI'O MpoLecca. 3aKOH TOMOJIOTMYECKUX pPSAIOB B
HacnenacTBeHHoM m3meHunBoctr (H.M. BaBwiio). BHesnepHas U3MEHUHMBOCTh U
HAaCJIEICTBEHHOCT.

Onuecenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpanun

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmubr w  cxembl: «Buasl w3MeHUMBOCTHY, «MoaudukarmoHHas
U3MEHYUBOCTBY, «KombuHaTuBHas U3MEHYUBOCTH, «Meio3y,
«OmnoaoTBopeHuey, «I'eneTnueckue 3a00IeBaHus YeI0BeKa», « Buabl mytanmii».

OO6opyioBaHUE: XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX pacTeHH,
pucyHku (poTtorpadum) )KUBOTHBIX C PA3IMYHBIMHU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckas padora «Mytamuu y 7Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa Yesi0BeKa

Kapuotnn 4yenoBeka. MexayHapoaHas NporpaMma HCCIENOBAHUS T€HOMaA
yernoBeKa. MeTonpl  M3y4YEHHs] TEHETHKM  YEJOBEKAa: TIE€HEAIOIMYECKH,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYISPHO-TEHETUUECKH. CoBpemeHHOE ONpENIECIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TIIP-ananu3a. HaciaencTBeHHbIe 3a00JIeBaHUs YelIOBEKa. | eHHbIE 1 XPOMOCOMHBIC
0one3HN uyenoBeKa. boye3HM ¢ HacleACTBEHHOM MPEeApacioyioKEHHOCTBIO.
3HayeHUuEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICUCHHH T€HETUYECKUX
3a00yeBaHUN 4YenoBeka. MeauKo-TeHEeTUYeCKoe KOHCYJbTHpoBaHue. CTBOJIOBBIE
KJIeTKU. [loHsATHE «TeHEeTHYEeCKOTO Ipy3a». DTUYECKUE aCNEKThl UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckre (akTOpbl TOBBINIEHHONW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bu3MYecKOMy U XUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeabl. ['eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JleMmoHcTpanuu

Tabnuiel U cxembl: «KapuoTun yenoBekay, «MeToJbl U3y4eHUs] TeHETUKU
yesioBekay, «l 'eHeTnyeckue 3a00eBaHUs YETOBEKa.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB



JlomecTukauuss U CeNeKUusa. 3apOKICHHE CEIEKUHH W JIOMECTUKAIUU.
Yuenne H. WM. BaumoBa o IleHTpax MNpoUCXOXAEHUS W MHOrooOpasus
KyJbTYPHBIX pacTeHuil. Poibp celekuuu B CO3/IaHWM COPTOB PACTEHHUM U TMOPOJ
#*uBOTHBIX. CopT, mMmopoaa, mMTaMM. 3aKOH T'OMOJIOTUYECKHX PSIOB B
HaciaeAcTBeHHOM wm3MeHunBocTh H. WM. BaBunoBa, ero 3HadeHue Id
CEJIEKIIMOHHOW PadOTHI.

Metoasl cenekunoHHONW paboTel. MCKycCcTBEHHBIM OTOOp: MAacCOBBIA U
VIH/INBUATYQJIbHBIM. DTarel KOMOUWHAIIMOHHOMN CCJICKIIUU. HUcnrwiTanne
npousBoauTeNied Mo mnotoMcTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OLIEHKH
¢dbeHoTuna NOTOMCTBA U OTOOP MO T€HOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PanmnanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallui y KyJbTYPHBIX
dopm opranusmoB. lcrnosb30BaHHME T€HOMHOTO PEJAKTHPOBAHUA WU METOOB
pekomOuHanTHBIX JJHK 111 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIHUH.

[lonyuenune MOJINTUIONUIOB. BnyrpuBunosas rUOpUaN3aLus.
bnuskoposcTBEeHHOE — CKpelMBaHue, wid  UHOpuauHr.  HepojacTBenHoe
CKpelIMBaHue, Wiu ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcmosb3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuauzauus. [Ipeogonenue Oecruioaus
MEKBHUJAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DpesonoyuUsy.

CoxpaHeHre U U3yYCHUE T'eHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX  pOaWYed ISl CO3JaHUsT  HOBBIX COPTOB U THOpPHUIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp. HM3yuenue, coxpanenue u  ynpasieHue
2eHeMUYEeCKUMU Pecypcamil CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOTMHBIX
8 YeAX YIYUUEHUs CYUWeCmBYIouux U CO30aHUs HOBbIX NOPOO, IUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUI,
nepeodosvix uoetli U nepcneKmueHbX MexHOI02UlL.

JleMoHCcTpauumn

[Toptpers: H. M. BaBumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKICHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIIOB B HACIEACTBEHHOW HM3MEHUYHUBOCTH,
«Metonanl ceneximmy, «OTnanéunas rudpuauzanus», «MyrareHesy.

JlaGoparopHas padora «l3ydyeHue cOpToB KyJIbTYPHBIX PACTCHUN U MOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIECKIIUN PACTEHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN».



Ikckypeusi «OCHOBHbIE METOJbl U JIOCTHKEHUSI CENEKIMU PACTeHUN u
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEILHBIM YYacCTOK, B TEIUIMYHOE XO354WCTBO, B J1IAOOpATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buorexHoJiorus U CHHTeTHYECKasi OHOJIOTHSA

OOBEKThI, MCHOJb3YyEMbIE B OHOTEXHOJIOTHHM, — KJIETOYHBIE U TKAHEBBIE
KYJIbTYPBI, MUKpPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. Tpagumonnas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHHEe, IMOIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJEenne. Mukpobuonoruueckuit cunre3. OOBEKTb MHUKPOOHOJOTUYECKUX
tTexHoJsoruid. [Ipon3BoACTBO OenKka, AMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUAOIIHECS B MPUPOI€ OMOCUHTETHUECKHUE MYTH.

Kierounasa unxkeHepus. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
#uBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLMS W COMAaTUYECKUN
smMOpuoreHe3. lcmonb30BaHME TaluiOWZOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PekoHCTpyKuus
AUIEKIICTOK U KJIIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIUIAHTALMM sIIEp KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TE€HHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
KoHCcTpyupoBanue pekomOouHantHeiX JIHK. Cozdanue mpanceennvix opeanusmos.
JlocTokeHussT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEPHUH.
DKOJOrM4eCKHEe U ATUUECKHUE TPOOIIEMbl T€HHOW HHKEHEPUU.

Menunuuckue OuotexHonoruu. [loctrenomuas mudposas meaununa. [11P-
JMAarHocTuka. MeTa0oJOMHBIN aHalnu3, TeHOUEHTPUYECKUH aHaliu3 MpoTeoMa
YyeraoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VCHOJIb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Tepanusi paka. 3D-Oumoumkenepus i pa3pabOTKU
(GyHIlaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEeW CoueTaHWEM TEXHOJIOTHH TPEXMEPHOro OMOMpPHUHTHHTA U cKaddoiaauHra
JUISL peLIEHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C IEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢dbynkunonupoanusi PHK-conepkamyx BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu



Tabnuiet u cxemsl: «/cnonb30BaHre MUKPOOPTAaHU3MOB B MPOMBILIUIEHHOM
POU3BOACTBEY, «KieTouHas nHkeHepus», «['eHHass HHXKEHepus».

JlabopaTtopHnas pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llosydeHre MOJIOUYHOKUCTBIX TPOTYKTOBY.

JIKcKypeuss «bBHOTEXHONOrMsT — BaKHEWINAs MPOU3BOAUTENbHAS CHUiIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE POU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX NpeACTABICHUNA B
onoJioruu

OomonnoHHas Teopuss Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrKy1Me CUiTbl 3BOTIOUMH BUIOB 110 Y. J[apBHHY (BbICOKas HHTEHCUBHOCTh
pa3MHOXEHHUST OpraHU3MOB, HAcCJEICTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBII U NCKYCCTBEHHBINH OTOOD).

Odopmiienne cunrerndecko Tteopun sBoionnu (CTI). HelTpanbHas
Teopusi 3Bomtouuu. CoBpeMEeHHass JBOJIIOLMOHHAs Ouosiorus. 3Ha4YeHHE
HBOJIFOLIMOHHON TEOPUH B POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JleMoHCTpauumn

[Toptpersr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. llImansraysen, [Jx. Xonaeun, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoit mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJIEHN y pacTeHnii u KUBOTHBIX (mo Jlamapky)», «Kapta-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo 4. J[apBuny)», «Cxema COOTHOLIEHUS JABWXKYLIUX CHUJ 3BOJIOLMN,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKOM TEOPUH 3BOJTFOLIH.

Tema 2. MUKPO3BOIIONHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JIeMEHTapHas €IWHULA 3BOJOUUH. COBPEMEHHBIE METOIBI
OLICHKM TE€HETUYECKOr0 pa3zHoOoOpa3us W CTPYKTyphbl mnomyisuuil. M3menenue
reHooHJa TOMYJISUUMU KaK 3JIEMEHTApHOE SBOJIOLIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro pasHosecus Jx. Xapnau, B. BaitnOepra.

DOneMeHTapHble (aKTOpbl (IBUXKYIIME CUJIbI) HSBOJIONUU. MyTalMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid rTeHOB — ciydaifHbie



HEHANpaBJIEHHbIE HM3MEHEHHUs 4YacToT ajuieiedl B momymsauusx. OQdexr
OCHOBarelns. Jgpgexm Oymulioynoeo 2opaviuika. CHUNCEHUE 2eHemUYecKo2o
pasznoobpazus: npudursl u cireocmeus. llposenenue s3gpgpexma Opeticha cenos 6
oonvuux U manvlx  nonynayusx.  Mwurpanuu.  M3onsuus oMy
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OMoIoTHIecKas (pernpoyKTUBHA).

EctrectBennblii oTOOp — HampaBistonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAaOWIM3UPYIOLIUKA,  pPa3pbIBAOIIMIMA
(zm3pynTuBHbIi). IlomoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIIOLUS COLUAIBHOTO
MOBEJCHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh  OpPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE — mpucCnOcOOJIeHW y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnii y opraHu3MoB: MOp(OJIOrHYECKueE,
¢usnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTb
PUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpo3BotonMu. M3omsmus — kirodeBod ¢akrtop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJuIonaTpU4YECcKoe (reorpacduueckoe),
CUMIATPUYECKOe  (DKOJOTHYECKOE), «MTHOBEHHOE»  (MOJUIUIOUIU3AIINS,
rubpuan3aius). JmuTeasHOCTh SBOMIOIIMOHHBIX MTPOIECCOB.

Mexanu3Mbl (OpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BONIONMOHHONW OHOJOTMM B  pa3padOTKE HAay4YHBIX METOOB
coxpaHeHHsi OMopa3zHooOpaszusi. MUKpPOIBOJIONUS U KOIBOJIOIUS MMApa3UTOB U UX
X0351eB. MexaHu3mMbl (OPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM M CHIOCOOBI
OOpBHOBI C HEl.

JlemoHcTpanuu

[Toptpetsl: C. C. UeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanuoHHass HM3MEHYMBOCTHY, «llomynsainronHas
CTpYKTypa BUAa», «Cxema NnposiBJIeHUs 3akoHa Xapau—BaiinOepray, «/IBuxymme
CWJIbl ABOJIIOLUN», «DKOJIOrMYEcKass M30Js1Us MONYJALIHUA ceBaHCKOU (openny,
«l'eorpadmueckast M3OMAIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSI ©CTECTBEHHOTO 0TOOpay, «Dopmbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«HpycTpualibHbI MenaHu3M», «KuBble uckonaemsie», «lIokpoBUTEIbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaronas OKpacka KUBOTHBIX»,
«Duznonornueckue anantanuny, «lIpucnocoO0IeHHOCT, OpPraHu3MoB H €&
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Bunbl-nBoiiHukn», «CTpykTypa Buia B
npupoze», «Crocobbl BugooOpa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE



TpEX BUIOB JAHABIIICH», «DKOJIOTMYECKOe BUA000pa30BaHHE BUIOB CHHHID,
«ITomunouasl pacTeHuit», «KamycTHo-peneunblii ruopu.

O6opynoBanue: repdbapuu pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Uydelia MTHI] U
3Bepeil ¢ MpuMepaMu pa3lIMYHBIX MPUCIIOCOOJICHUH, Yydela MTHUIl U 3Bepei
pasHBIX BHJIOB, TrepOapuM pacTeHUH OJM3KUX BHJOB, 00pa30BaBIIMXCSA
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopHasi pabora «BbIsiBIIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

Jlabopatopuass  padora  «lIpucnocobiieHuss  OpraHu3MOB U HX
OTHOCHUTEJbHAS 1IEJIeCO00Pa3HOCTDY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOP(POIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yabTaThbl

Metonbpl W3ydeHHS MaKpO3BOMIONMU. [lall€OHTOIOrMYECKUE  METOMBI
uzydeHus: HBomonuu. llepexonneie ¢GopMbl U (PUIOTEHETUYECKHE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yueHus sBomtonuu. CpaBHeHHE GUIOpBl U
(dayHbl MaTepuKkoB M OCTpoBOB. buoreorpaduueckue oGnactu 3emun. Bumbl-
SHJEMUKHU U PEITUKTHI.

OMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/Ibl U3YUEHUS
BOMIONMU. ['€HeTMUecKkue MEXaHU3Mbl 3BOJIIOLMH OHTOI€HE3a M MOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PyauMeHnTapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKMe  METOJAbl  HW3YYEHHsS  HBOJIOLUHU.
['omonornynsie reHbl. COBpEMEHHbIE METOAbl MOCTPOEHUS (PUIOT€HETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAlIMH U 3BOJIIOLMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOONUU. [Ipunyun cmenvl QyHKYuUl.
HeoOpatumocTs 3BomonMH. AfanTuBHas paauanug. HepaBHOMEPHOCTh TEMIIOB
HBOJIFOLIUY.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuit, ®@. Mrosiep, 3. ['ekkenb.

Tabmuibl U cxempl: «DWIOTCHETHUECKUN PsIT JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpapuueckue 30Hb 3emiun», «peid) KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 5SMOPUOHAIBHOIO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBbIE OpraHby, «PyIHUMEHTHI»,



«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIIOBEKAa W IIUMIIaH3e», «[J1aBHbIE
HaIpaBJIeHUs 3BOJIOIUNY, «O0I111e 3aKOHOMEPHOCTH 3BOJIIOLIUI.

O6opynoBaHue: KOJUICKIIMU, TrepOapuu, MYJSDKM HCKOMAEeMbIX OCTAaTKOB
OpraHU3MOB, MYJISI>KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxnaenne u pa3BuTHE )KU3HA HA 3emJie

HayuHble TUmoTe3bl NPOUCXOXKIAEHUS >KU3HM Ha 3emie. AOHOreHe3 u
naHcrepmusi. [JloHayyHble IpeACTaBICHUAS O 3apOKJICHUU JKU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIACHUS )KU3HU U €€ ONpoBeEpKeHUE onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoskieHue sKM3HU U aCTPOOUOJIOTHSI.

OcHoOBHBIE ATaIbI HEOPTraHUYECKON ABOJIIOLINH. [InanerapHas
(reosoruyeckasi) JBOJIOIHUA. XHUMHYECKas HdBOIIONUSA. AOHOICHHBIM CHHTE3
OpraHn4yecKkux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoanepBatHas runoreza A. .
Onapuna, Tunore3a nepBuyHoro Oynsona J[x. XomnaeiiHa, reHeTHYeCKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopus 3emnm U MeToApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHe
octarku. ['eoxpoHonorus u €€ wMeroabl. OTHOcUTENbHAsE M aOCONIOTHAs
reoxpoHosorus. ['eoXxpoHonorndyeckas mKasua: 30Hbl, 3pbl, HEPUOJIBI, TOXH.

HadvanbHbie 3Tambl opraHudeckord HBOMOUMU. [logBiIeHHE W H3BOIOLUA
NEPBBIX KJIETOK. DBONIOLUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJOT MEepPBbIX Ha 3emMjie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[TpoucxoxaeHre sykaproT (CUMOUOTEHE3). DBOIIOLMUOHHOE TPOUCXOKACHNE
BUPYCOB. [IpoucxoxkneHne MHOIOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX IPYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIEC ATalbl ABOJIOLNMHU BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(O3bI
pactennii. Bpixox pacrenmii Ha cymy. llosiBleHMe CHOpPOBBIX pacTeHHW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxoxaeHue UIBETKOBBIX
pPaCcTEHUMN.

OCHOBHBIE 3Tallbl 3BOJIONHH >KUBOTHOTO MHUpa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Bennckas ¢dayna. KemMOpuiickuii B3phIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKM3Hb B BOAE. DBOJIOIHUS MMO3BOHOYHBIX.
[Ipoucxoxnaenne ampubuii u pentwmil. [IpoucxoxaeHue MIICKOMUTAOIINX U
ntui. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.



Pa3BuTue xu3HM Ha 3emie MO 3paM M MEpUOAAM: apxel, NpoTepo30il,
najgeo3or, Me3030M, KkahWHo3oi. OOmas XapakTepucThka KiIuMmaTa u
reoJIOTMYeCKUX TmporeccoB. llosiBieHHE M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3zoBaHue: €ro yclioBUs U BIMSHHUE HA Fa30BbIN COCTaB aTMOC(ephI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI ITpouuioro. llpuunnsl n
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUU. COBpPEMEHHBIN 3KOJIOTMYECKUN KPHU3HC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpa3us Ha 3eMIie.

CoBpeMeHHas cuUcTeMa opraHudeckoro mupa. [IpuHiunel kinaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdeMoHCcTpauu

[Toptpetsr: ®@. Pennu, JI. Cnayumannanu, JI. [Tacrep, 1. . Meunuxkos, A. .
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHUIO CaMO3apOXKJIeHUs Xu3HW», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTanpl  HEOPTaHWUYECKOM  ABOMIOUHMMN»,  «[ €OXpOHOJOTMYECKas  IIKaiay,
«HauanpHble 3Tarbl OPraHUYEcKo IBONIONUNY», «CxeMa 00pa3oBaHUsS PYKAPUOT
nyTéM cumoOnoreHeza», «CucremMa XKUBOW TpuUpoabl», «CTpoeHue BHpYyCay,
«Apomopdosbl  pacreHuit»y, «PuHHOGUTHY, «OTHOKIECTOUHBIE BOJOPOCINY,
«MHoroxksietounble  Boaopocin», «Mxm», «llanoporHukm», «l'omoceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS KHUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuIIe4HOMOTOCTHBIEY,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItumpy, «Miekonurtaromme», «Pa3BuTHe XU3HU B
apXxeuckou spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne XuU3HU B
MaJIC030MCKOMN 3pe», «Pa3BuTne )KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE KU3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTACJOB, KOJUICKIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUH
UTJIOKOXKHMX, CKEJIEThl TIMO3BOHOYHBIX JKMBOTHBIX, Yydeda MTHUI[ U 3BEpeH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPraHUYEeCKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sgaboparopnas paGora «MojenupoBaHUE — ONBITOB
Mumiepa—FOpu 1o n3ydeHnio abMOTeHHOTO CUHTE3a OPTaHUYECKUX COCIMHECHUN B
MepBUYHON aTMochepey.

JlaGoparopnasi padora «/3ydeHMe M ONHCAHUE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuueckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUsS pacTeHUM
Pa3HbBIX OT/EIIOBY.



IIpakTuyeckas padora «/3ydeHne ocoOEHHOCTEH CTPOCHUS TO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Paznenbl v 3aga4n aHTPOINOJIOTUU. METO/Ibl AHTPOTIOJIOTUH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUU YesoBeKa. PemurnosHeie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJIOKEHUE YEIOBEKA.
CBueTenbCcTBA  CXOJACTBA  YEJIOBEKA € JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBegeHueckue. OTIUYus YeloBeKa OT )KUBOTHBIX. [IpAMOX0OXKIEeHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra M BTOPOW CUTHAJIHHOU
CUCTEMBI.

JIBrkymne cuiibl ((pakTOpbl) aHTPONOreHe3a: OMOJIOrHYecKue, COllUaIbHbIE.
CooTHoLIEHUE OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O0E3bSHBI
(TPOKOHCYJIBI) ¥ paHHUE MOHTHUJIBI — OOIINE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
J0Jiei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JtoAeh. YenoBeK yMelbli, MepBbIe
M3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASLIMUA U IEPBBIM BBIXOJ JIKOJIEH
3a npenensl  Adpuku. YenoBek reipenbOeprckuii  — oOmMA  Mmpenok
HEaHJEPTAIbCKOTO YEJIOBEKA M YeJIOBEKa pa3yMHOro. YenoBeKk HeaHAEepTaIbCKUN
KaK BHJ JIIOJIEH XOJOJHOTO KiIMMarta. YelnoBeK pa3yMHBII COBPEMEHHOIO THIIA,
JIEHUCOBCKHI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenamMu AQpUKH.
[TaneoreHeTrka 1 NajeoreHOMHUKA.

DBoJIONNS COBPEMEHHOTO 4enoBeka. EcTrecTBeHHBIH OTOOp B MOIMYJISIITUSAX
yeyoBeka. MyTanuoHHBIN Tiporiecc U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPexT ocHOBATENs» B MOIMYJSIUAX COBPEMEHHOTO
YeJI0BEeKa.

Yenoseueckne pacel. llonsatne o pace. bompmme pacel: eBporneouHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUalibHAs),  MOHTOJOUIHAs
(a3uaTcko-amepuKaHckasi). Bpemss u myTu paccelieHus 4YeloBeKa MO IJIaHeTe.
EnuHCcTBO  4yenmoBeyecknx — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[Tpucnoco0aeHHOCTh 4YeNoBeKa K pa3HbIM YCIOBUSIM OKPYXarolel Cpessbl.
Brnusaue rteorpadguueckoit cpeapl W Apeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YETIOBEKA.

MexaucunumninHapHbIe METOAbl B (pUBHYECKOU (Onomornueckoit)
aHTPOMOJIOTUH.  DBOJIOUMOHHAS ~ AHTPONOJIOTHS W MAJCOAHTPOMNOJIOTHS
YEJIOBEYECKUX MOMYJSIUA. bHocoluanbHble UCCIEOBaHUS MPUPOABI YEIOBEKA.
HccnenoBanue KO3BOMIOIUHI OMOIOTUYECKOTO U COLIMAIBHOTO B YEIOBEKE.



JeMoHCTpanun

IToprpetsr: Y. HapBuHn, JI. Jluku, A. . Porunckui, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeToIbl AaHTPONOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «J|BIXKYIIIME CHIIBI aHTPOIIOT€HE3A», « DBOJIIOIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenosek  ymenslit», «Yenosek
MPAMOXOIAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpubny, «KpomaHbOHIBIY,
«IIpenku yenoBekay, «ITarnbl SBOJIOLNU YEIIOBEKa», «Packl UeloBeKay.

O6opynoBanue: MyJSDKM — OKAMEHEJIOCTEH, MpeAMETOB MaTepuaIbHOM
KyJbTypbl TIPEAKOB 4YeloBeka, penpoaykuuu (pororpaduu) KapTuH C
MU(DoOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEeKa, MOJIEIh
yepena ueloBeKa M deperna MIMMIIAaH3€, MOJENIb KHUCTH 4YeJIOBEKa U KHUCTHU
IMMIIAH3€, MOJIETIA TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «3yyeHne 3KOJIOrMYECKHUX aJIallTalluil YEIOBEKA.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Karollei cpeaoi

3apoxkIeHre U pa3BUTHE 3KoJorud B Tpyaax A. I'ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencin, B. H. CykauéBa. Pa3nensl u 3amaun
sKoJ0TUH. CBSI3b 3KOJIOTUU C JPYTUMU HAyKaMHU.

Metonbl sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUpOAHBIE W JiabopaTtopHbie. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKPY’KaroIIel CPeIbl: JIOKATBHBIN, peTHOHAILHBIN U TJI00ATbHBII.

3HaYeHUEe DOKOJIOTMYECKUX 3HAHWUW JJI1  4YeJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHHUE KAK OCHOBA CBS3€H 4YenoBeuecTBa C INpuponoil. opMupoBaHue
AKOJIOTUYECKOHN KYJIbTYpPbl U SKOJOTHUYECKON IPaMOTHOCTH HACEJICHUS.

JleMoHCcTpauumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuios, D. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMmbl: «Pa3genbl skoaorum», «MeToabl sKonorumy, «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEN CPEAbD.

JlaGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
HUCCIICIOBAHU .

Tema 7. Opranusmsl U cpea OOUTAHUSA

Okoyoruueckne (PaKTopbl U 3aKOHOMEPHOCTH UX nericTBus. Knaccudukarms
IKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpoIoreHHbIe. O01ue



3aKOHOMEPHOCTH JAEUCTBHs 3Kojorndeckux (axtopoB. IlpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢akropel. CBeT Kak sKkojorumdyeckuid Qaxrtop. JleilcTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa HA OPraHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJIb CBETA.
doTonepuoau3m.

Temnepatypa kak 3kojorudeckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opraHus3Mbl. [IoMKWIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak sxosiormdeckuit ¢aktop. Ilpucnocobiienus pacteHuit K
NoJAJIep)KaHUI0 BOJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIIEHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
IyOMHHAsT  MOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  PU3NKO-XUMUYECKHE
OCOOCHHOCTH cpeji oOuTaHus opraHu3MoB. llpucrnocoOneHuss OpraHu3MoB K
JKU3HM B Pa3HbIX Cpelax.

buonornyeckne putMmbl. BHemiHue M BHyTpeHHHE pUTMBL. CyTOYHBIE H
roJInyHble pUTMBI. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kusnennele QopMbl opraHu3MoB. [loHsiTue O JKHU3HEHHOW (QopMme.
Kusnennble pOpMbI pacTeHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
reoOMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~— B3aMMOJICUCTBHIL:
KOHKYPEHLUsI, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTYyaju3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITFOUEHHUS.

JlemoHcTpanuu

Tabmupl 1 cxeMmbl: «Okonoruueckue QaxTopel», «CBETOBOWM CIEKTPY,
«ODKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHbIE», «DHU3MONOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpPraHU3MOB», «bHOJOTrHYECKHEe PUTMBIY,
«Kuznennole  Gopmbl  pactenmity, <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTEMa MHUPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu



nuTaHusy, «XumHuuectBo», «llapasutusmy, «Konkypenuus», «Cumo6mo3»,
«KoMMeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSIHUIO Pa3IUYHBIX OKOJOTHYECKUX (PaKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHEIIOOMBLIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUS, repOapuy U KOJJICKIUN TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3BEpeil, repdapuun
pacTeHuid, OTHOcAIUXCs K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJIEKIIMU KUBOTHBIX, OOUTAIONIMX B PAa3HBIX cpelax,
repOapu M KOJUIGKIIMM PACTEHUM M IKUBOTHBIX, OOJAIAIOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUW >KU3HH, repdapud u
KOJUIEKIIMM PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlaGopaTtopnass pabGora «BpisBIeHHE NPUCTIOCOOTIEHUNA OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPBD».

JlabopaTopuasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pacTeHUN U3
pPa3HbIX MECT OOMTaHUS.

Tema 8. IKo/10rust BUAOB U MOIYJIA UM

OKOJIOTUYECKHE  XApPaKTEPUCTHKUA  TOIYJISLHH. [lonynmsauust ~ Kak
ounonoruyeckas cucreMma. Poib HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisauuid. OCHOBHBIE TIOKa3aTenu NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pAacTHasi M TIOJIOBAast CTPYKTYpa, POXKIAAEMOCTb, IIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUS.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa YWCIEHHOCTH MOMYJISLIHH.
JvHamuka monmynsuuu U €€ peryysanusa. bHOTHYeCKME MOTEHUHA TMOIYJISIUU.
MopaenupoBanue IMHaMUKH NOMyIssuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBble BbDKMBaHUSA. Perymnsius YuCICHHOCTH TMOMYJANMA: posib (PaKToOpoB,
3aBUCSILUX U HE 3aBUCAILIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATEruu BUAOB (T- U
K-cTpaterun).

[Tonsitue 00 HKoNOTHMYECKOM HuIe Bupa. MecTtooOutanue. MHoOromepHas
Mozenb 3Kosiorndeckon HumM Jxk.M. XartuumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Huy. [loTeHnnanbHas U peaan30BaHHas HUILIN.

Bun kak cucrema momynsiumii. Apeanbl BUIAOB. Buabl U MX >KU3HECHHBIC
CTpaTEruu. JKOJOTMYECKUE SKBUBAJICHTHI.



3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpAllUi >KUBOTHBIX. buonoruueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JdeMoHCcTpaMuA

[Toptper: Hx. M. XaTuyuHCOH.

Tabmumbl W cXembl: «DKOJOTHYECKHUE XapAKTEPUCTHKU —TOMYJISIIHNY,
«IIpocTpancTBeHHasi  CTpyKTypa  mnomyisiiium», «Bo3pacTHble  MHUpaMUJIbI
nonyysiiun», «CKOPOCTh  3aceleHUsi TMOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humu k. M. XaTunHcoHay.

O6opynoBanue: repdbapun pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnasi pabora  «IIpucnocoGieHuss ceMsH  pacTeHUH K
pacCceeHuION.

Tema 9. IKos10rus cO00IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrtema kak oTkpbiTas cucrema (A. Ix. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOJIYIEHThI, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOCcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dSKocUCTeMbl. buomacca u  HOpoAyKIus.
DKOJIOTHYECKHUE TUPaMU/IbI YhCes, 0MOMacChl U SHEPTHUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX [PUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUSA Ha
cykneccuu. Kimumakcnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03EP U peK. DKocucmembl Mopeti U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCmulHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATposKocucTema. ArporeHo3. Pazmuuus
MEK]ly aHTPOIIOTEHHBIMH U IPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonormdeckoe u
X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
skocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30ughukamopos (Kirouesvix
61008) 6 yHrkyuonuposanuu sxocucmem. IlepeHOC PHEPTrUM U BEIIECTB MEXKAY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3JEHCTBUM.



Mexanuzmoi 8030€lcmeus  30a2pA3SHEHUll  PA3HLIX — MUNO8 Ha
cybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUSL.
MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX SKOCUCTEM.

JleMoHCTpanun

[Toptper: A. [Ix. Tencnn.

Tabmumpt  u cxembl:  «CtpykTypa  OuoleHo3a»,  «OKOocHCTeMa
IITUPOKOJUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
Ipynibsl OpraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEME,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHYECKask MTUPAMHIA YUCEID,
«JKonoruyeckas nupamuyia OUOMacCChly), «IKOJOTHUECKasi MUpaMuia SHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuunas cykueccus», «BoccTaHOBIIEHHE Jeca MOcie
nokapa», «JKocucTeMa o3epa», «ArporeHo3», «KpyroBopor BEIIeCTB W MOTOK
DHEPTUU B arporieHo3e», «lIpumepsr ypOosKOCHCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeit, repObapuu KyJIbTYypHBIX U IMKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIEITh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo03KOCUCTEMBD».

JlaGopaTopuasi pabora «l3yuenue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypcusi «IKCKypcHs B TUIIMYHBIN OmoreoineHo3 (B 1yOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJ0JIbHBIN UM TIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcusi «IKCKYpCHUsl B arpodKOCHCTEMY (HaA MOJI€ WM B TEIJIMYHOE
XO035UCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — oOmennanerapHas 000J04YKa 3€MIIM, TJI€ CYIICCTBYET WIIH
CyllleCTBOBaJia XU3Hb. PazBuTue mpeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. Ob6nactu ouocdepst u e€ coctan. JKupoe
BeIECTBO Onochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyliecTBOBaHusA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
r100abHOM PKOCcUCTeMBbI. JnHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIECTB U OMOTEOXMMHUYECKHE ITUKIIBI (YIyiepoaa, a3oTra). PUTMUUHOCTE sSIBIEHUM
B Onocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHbIC U IIMPOKOJIMCTBEHHBIE Jieca, CTCIH, CAaBaHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPhS. KilmMar, pacTUTEIbHBIA U )KUBOTHBIH
MUp OMOMOB CYIIIH.



CrtpykTypa u (yHKIHS )KUBBIX CUCTEM, OIIEHKA X PECYPCHOTO MOTEHITUANA U
onochepHbIX PYHKIIUM.

JdeMoHCcTpaMuA

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmumsr u cxemsl: «I'eocdepst 3emmn», «KpyroBopoT asora B mpupoe»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT Kuciaopoga B TPHUPOJEL»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii gecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycToiHsgy, « Tponudeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIIaf cpeaa

OKOJIOTUYECKHE KPU3UCHI W WX NpUYMHBL. Bo3aelcTBue denoBeka Ha
ouocdepy. 3arpssHeHre BoO3AyIIHOW cpeabl. OxpaHa BoO3Ayxa. 3arps3HEHUE
BOJIHOUW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbel. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune KiuMara.

AHTpOIIOT€HHOE BO3JICIICTBUE HA PACTUTENBbHBIA M KUBOTHBIA MuUp. OXxpaHa
pPacCTUTENIBHOTO WU KUBOTHOrO Mupa. OCHOBHBIE NPUHIIUIBI OXPAHBI MPHUPOIHI.
Kpacasie kHuru. Oco0o oxpansemble mpupoansie Ttepputopun (OOIIT).
boranndeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOMYMBOTO pPA3BUTHSL UEOBEUECTBA U MPUPOJIBI.
PanimonanbHO€  TPUPOJONOJIBL30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIIKME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TOCIIEICTBUA.

Pa3zBuTrie METOJIOB MOHUTOPUHIA pa3BUTHUS OMACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemmuvie uUccre008anus nepexooa K pecypcocbepezaoujei u
KOHKYPEHmMOCNnocobHot anepeemuke. buonozuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugaroujue 0ocmyn K
uHgopmayuu no  cocmoaHul0 OMOeNbHLIX U008 U Ixkocucmem. (OcHOBbI
9Kopeabuiumayuu dKocucmem U cnocooos 060pvbObI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix 5KoCUcCmem.

JlemoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHe  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHue mouBby, «llapaukoBeiii  adhdext», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJIEIN YIIPABIIEMOTO MUPAY.

O6opynoBanue: (ororpaguu OXpaHsSEMbIX pacTeHHH W >KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOIMMHUCST TPOTPaMM  CpEIHEro o0mero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpEACNCHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUH JHYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHMS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue NpPA8OCO3HAHUA  DKOJIOTHUUECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OUOJIOTHH JTIOCTUTAIOTCS
B E€IUMHCTBE Y4YEOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHHUS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir PDenepaiuu, npupoae u
OKpYKaIoUIEn cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOECHMS yudeOHoro mnpeamera «buomorus»
JOJKHBI OTpaXkaThb TOTOBHOCTh U CIOCOOHOCTh O0OYYarOIINXCSI pyKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIUECH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTMBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiu3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOM JCSITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpamaaHCcKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOT0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKE€HUE
3aKOHA U MPaBOINOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON NEATENbHOCTH TMpU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA EHHOCTSIMU U
COLIMAJILHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOILIECCE COBMECTHOTO BBITTOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3aJad, YBaXXUTEIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh pOCCUicKOn IpaKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
TOoCTUXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeitHas yOeXI€HHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amute (OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUH C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;

MMOHMMAHHUE SMOIIMOHAIBHOTO BO3/IEVCTBUS JKMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUUHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

NOHMMaHHWE W pealu3alus 3J0pOBOro U 0e30macHoro oopasza >KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, PETyJsIpHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUYECKOMY 3]I0POBBIO;

NOHMMAHUE UEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPHITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESTEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATH TAKYIO I€SITEIbHOCTB;

MHTEpEC K pa3InyHbIM cepam npodhecCuOHaTbHOU eATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud #  peain30BBIBATH
COOCTBEHHbIE KM3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K NPHUPOAE KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKarOUIEH Cpebl;

OCO3HaHHUE TJI00aJBHOTO XapaKkTepa SKOJIOTMYECKUX MpOoOJeM W MyTed HX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOJIOTNIOIB30BaHUEM  (COONIIOJIEHHE  MpaBUJ  TMOBEIEHUS B IPUPOJIE,



HalNpaBJICHHBIX HA COXPAHEHUWE PABHOBECHUS B HDKOCUCTEMAX, OXPAaHy BHUJIOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HENPUATHE JEHUCTBUM, MNPUHOCIIIMX BpEl  OKpYKAKOLIEH
NPUPOIHON cpelie, YMEHHE MPOrHO3UPOBATH HEOJIArONPUSTHBIE IKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKUE PA3BUTOTO SKOJIOTMYECKOTO MBIILICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTHUUECKOMN JIEATEIBHOCTH 3KOJIOTMYECKOM
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W YMTATEIbCKOW KYJBTYpPbl KaK CpEJICTBa
B3aUMOJECUCTBUS MEXAY JIFOJbMU Y IIO3HAHUS MUPA;

NMOHUMAaHUE ChHenuPpuKu OHOJOTUM KaK HAyKd, OCO3HAaHUA €& poJii B
GbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBICHUS] 00 OKpY)KalolleM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YEJIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXPaHEHHUs TPUPOJHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOMW ITMBUIIM3AIIUU:
oOecrieuyeHuss HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJOTHUYECKUX MPoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHMIO HOBBIX CTaHJIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHMOJOTMUECKUX 3HAHUM B IENIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IPY U3y4YCHUH OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUs, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JIs aHajdu3a U
OOBSCHEHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHHST HAa OCHOBE HAay4yHbIX (PaKkToB U
HMMEIOIIMNXCS JaHHBIX C LIEJIBIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;



CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus mpodiieM B PeaIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHHUE LIEHHOCTH HAYYHOHN JEATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOCKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B IPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C )KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYIHBIC TOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CIEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHS, SBICHHE, TPOIIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaOMIOJEHHE,  HM3MEpPEHUE, OKCIEPUMEHT U JpYyrue);
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,
peryJsiTUBHbBIC), o0ecreunBaroIme dbopmupoBaHue byHKIIMOHATBHOM
rPaMOTHOCTH U COIIMAJIBHOM KOMIETEHIIMH OOYYaloIuXcs; CHOCOOHOCTh
oOy4Jarommxcs HCITOJTH30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,
MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCaJIbHBbIC yYeOHBIE JICUCTBUS B
MO3HABATEILHON U COLIMAJIBHOM MPAKTHUKE.

B pesynbrare wu3yueHus OHWOJIOTMM Ha YypPOBHE CPEIHETO OOIIETro
oOpazoBanus y oOydvaromierocs OyayT cGhOpPMHpPOBAaHBI —TO3HABATEIbHBIC
yHUBEpCaIbHbIC yUeOHbIE JCHCTBUS, KOMMYHUKATHUBHBIC YHUBEpPCAJIbHBIC YICOHbBIC
JEUCTBUS, PETYJISATUBHBIC YyHHUBEPCAIbHBIC YYEOHBIC JCHCTBUSA, COBMECTHAS
NEATEeTLHOCTD.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHEr0 OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaaneHue YHHMBepPCAJIbLHBIMH yueOHBIMU NMO03HABATEJbHBIMH
AEeCTBUSIMM:

1) 6a30BbIe JJOornueckKue AecTBHUSA:

CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccU(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI



OMOJIOTUYECKNX TOHITHH (BBIACIATh UX XapaKTEPHBIC MPU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

ONpENENATh 1ETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE TTOHITUS Ui 00bsACHEHUsI (PAaKTOB U SIBICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHAYKTUBHbBIC, JEAYKTUBHbBIC, IO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea  JuId IpeICTaBIICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOUICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTax, a
TAaKK€  MPOTUBOPEUMU  PA3HOrO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
WH(OOPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHabHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUI AEATEIBbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE IPHU PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCIIOJb30BaTh PA3JIUYHbIE BHbI JCSITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETalHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHSATUSMU U METOAMHU;

CTaBUTh W (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIATH TNPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MapaMeTphbl U KPUTEPUHU PEIICHNUS;

aHANIM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUs 3aJaydl  pe3yJIbTaThl,
KPUTHYECKU OLEHUBATh UX JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;



JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIAThH LI€JICHANIPABICHHBIA TMOUCK TNEPEHOca CPEJCTB U CIOCOOOB
JeNcTBUS B MPOGECCHOHANBHYIO CPENy;

YMETh TNEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYIO OOJACTH
KU3HEICATESIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, MpeUiaraTh OPUTHHAIbHBIC MOIXOABl U PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POpMAIUK (TEKCTE Y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEparype, OHOJOTUYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3HPOBAThH
UHGOPMAIIUIO PA3IUYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OIEHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIUpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPU TIOUCKE U
orbope Ouosornyeckoil mHpopMannu, HEOOXOAUMOMN ISl BBIIOJIHEHUS yU4E€OHBIX
3aj1ay;

NpUOOpETaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHMUS PA3IMUHbIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMYy  TMPEACTABICHUS
Oounonornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyecko MHPOpMALMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HaKW W CUMBOJBI, (HOpPMYJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oomienme:

OCYILECTBISATh KOMMYHHUKAIIMU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBHITIOJHEHHS MpeisiaraeMoin
3aJ]a4M, YYUTHIBATb MHTEPECHl M COTJIACOBAHHOCTh TO3HIIMHA APYTUX YYaCTHUKOB
JIMajora WA JUCKYCCUN);



pacmo3HaBaTh HEBEpOAIbHBIE CpEACTBA OOIIEHUS, IMOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh Pa3IUYHBIMU CIIOCOOAMHU OOIEHUS M B3aUMOJICUCTBUS, MMOHUMATh
HaAMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas JeSITeIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHAUBHUAYaIbHOU
paboOThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a49H;

BBEIOMPATh TEMATHKy W METOABl COBMECTHBIX JCHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaKIOTO YJieHa KOJUICKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHUIO: COCTaBIISATh IUJIAH JCHCTBUMH,
pacmpenenarh pojau ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIAJa W KaXJOrO yJacTHHUKAa KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

nmpemyiaraTh HOBBIE TIPOCKTHI, OIICHWBATh HWJEH C TIO3WIIUA HOBH3HEI,
OPUTHHATBHOCTH, TIPAKTUICCKON 3HAUNMOCTH,

OCYIIECTBJISATh TMO3UTUBHOE CTPATETUYECKOE TMIOBEJACHUE B Pa3IUUYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OByaieHUe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopranuzaums:

WCITOJIB30BaTh OHOJIOTMYECKUE 3HAHUWSA JUIS BBISABICHHS TPOOJIEeM W UX
pEIICHNS B )KM3HCHHBIX U YICOHBIX CUTYAITUsX;

BBIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE W CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaX MO OTHOIICHHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 37J0POBbIO OKPY’KaIOIIUX;

CaMOCTOATEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEIbHOCTh, BBISBIATH
poOJIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITENTFHO ~ COCTAaBJISITh TIUIAH pEIIEHUS TpoOJieMbl C  Y4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacIIMpATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPENOYTESHUN;



JieNaTh OCO3HAHHBIA BBHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

Coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSIBJICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIACTAX 3HAHMM, MOCTOSHHO NOBBIMIATH CBOM OOpa30BaTEIbHBIN WU
KyJbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallHUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAa/JE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIEKCUU ISl OLEHKU CUTYyalUH, BhIOOpA
BEPHOI'O PEILICHHS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIDKEHHIO;

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIpH AaHAIM3€ pe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE Ce0NA U APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrHMX IPU AaHAIHU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIMOKHU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € O3UIMH JPYrOro 4eaoBeKa.
IMPEAMETHBIE PE3YJ/IBTATBI

[IpenMeTHBIC pPE3yNbTaTBl OCBOCHHS COJCPKAHHS YYEOHOro MpeameTa
«buonorusi»y Ha yriayOJI€HHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npobuapHOro  o0yueHus — oOydaromuxcss  Owojormu. OHHM  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTUHA HayYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TI0
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAaHUIO 3HAHWMA, BUJIBI IEATCILHOCTH TI0
MOJTYYCHHUIO HOBBIX 3HAHWU M WX PUMCHEHHUIO B PAa3JIMYHBIX YUYeOHBIX, a TAKXKE B
peaTbHBIX JKU3HCHHBIX CHUTyalusax. [IpenMeTHple pe3yabTaThl MPEICTABIICHBI 10
roJilaM U3y4dcHHUSI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTO TipeameTa «buonorus» B 10
KJlacce MOJDKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAaHUM O MECT€ W POJM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHUH  TPOOJeM  palHrOHAILHOTO



MPUPOIOTIONB30BaAHUS, O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAraloNe OHOJIOTHYECKUE TEPMHHBI U TOHATUSA (KU3Hb, KIETKA,
OpraHu3M, MeTab0JIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, WU3MEHUYUBOCTh, POCT U pPa3BUTHE), OMOJOTMYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas TeOpHst
HacnenctBeHHocTn T. Moprana), yuyenuss (H. WM. BaBuioBa — o0 1meHTpax
MHOTO0O0pa3usi W MPOUCXOXKIACHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHbI
(ennHOOOpa3usl MOTOMKOB TMEPBOTO MOKOJEHUS, PACIIEIJICHUS], YUCTOThI raMer,
He3aBUCUMOTO HaciefoBaHust [.  Mengens, TOMOJIOTMYECKUX PSIOB B
HACJIEICTBEHHOU U3MEHUYUBOCTHU H. n. BaBunosa), IIPUHLATIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHUS, HCIOJb3YEMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaO0JI0ICHUE, SKCTIICPUMEHT);

YMEHHE BBIIEIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U
HYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHUS OPraHOB U CUCTEM
OpPraHOB pACTEHHM, JKUBOTHBIX, 4YEJIOBEKa, IPOLIECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PacTCHUH, )KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKUX
MPOLIECCOB: 0OMEHa BemlecTB (MeTaboan3M), MPEeBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(GHOTO U reTepoTpoHOTO TUTIOB MUTAHUS, POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MEH03a, TaMeTOTeHe3a, IMOPUOTEeHE3a, TTOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHAUBUAYATHOTO  Pa3BUTHUS ~ OpraHu3ma  (OHTOTEHEe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, HUCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHaBJIMBAaTh B3aUMOCBS3M MEX]y OpPraHOMJAMHU KJIETKH U UX
GYHKIHASIMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEHM W WX (QYHKIUSIMH, MEXIY
OpraHamMM M CHCTEMaMHU OpPraHOB Yy pAaCTCHHWH, >KMBOTHBIX M YEJIIOBEKA U HUX
GYyHKIUSIMH, MEXKIYy CHUCTEMaMH OPTraHOB M WX (PYHKIUSMHU, MEXKIY OITaramu
oOMEHa BEIIECTB, dTarlaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTHUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISIBJISTH OTJIMUUTEIIbHBIC MPU3HAKHU JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHU, )KUBOTHBIX U YEJIOBEKa;

YMEHHUE HCIO0JIb30BaTh COOTBETCTBYIOIIME AapTryMEHThl, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KQ3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,



YMEHHE pelIaTh OMOJOTUYECKUE 3a7aUH, BBISIBISITh IPUUMHHO-CJIEICTBEHHBIE
CBSI3U MEXKJY UCCIEAYEMbIMU OMOJOTMYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JI€1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE U TPAKTUYECKUE paldOThl, COOMIOATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpeacTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, aHAJU3UPOBATH IMOJIYYCHHBIC
pe3yJbTaThl U €NaTh BBIBOJBL;

YMEHHUE Y4YacCTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJibTaTbl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
obnacth  OWMONOrMM W MEIHULUMHBI  (KJIOHHUPOBAHHWE,  HCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HAMPABIECHHOE M3MEHEHHE T'€HOMAa M CO3[JaHWE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHOU
NESTEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJOTUH, BETEpUHAPUH,
CENIbCKOTO XO3AWCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIaTh MO3HABATEIIbHBIHN
WHTEPEC, HAIIPABJIEHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Npodeccuu u
IPOJOJKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alMSIX  CPEAHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

[TpenmeTHbIe pe3yibTaThl OCBOEHUsS yueOHoro npeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTHH B CHCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTHUHBl MHpa, B TO3HAHWW 3aKOHOB NPUPOJBI M PEIICHUH SKOJIOTHUECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIOTIONB30BAHUS, U B (POPMUPOBAHUN [IEHHOCTHOTO OTHOIICHHS K TIPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OHMOJIOTHH;

YMEHHE BJAJE€Th CHUCTEMOW OMOJOrMYECKUX 3HAHMW, KOTOpas BKIOYAeT
ONpe/ieNeHUs] U TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIAralonIuX OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOcUcTeMa, Ouocdepa), OHOIOrHUECKUE TEOpUU
(oBomrortmonHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHUs BOJIIOINN), YICHHS
(A. H. CeBepiioBa — 0 myTsX U HampasiaeHusx 3Boitouun, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus J[x. Xapam u B. BaiinOepra,
3apoapieBoro cxojacrea K. M. boapa), mpaBuna (munumyma HO. Jlubuxa,



HKOJIOTMYECKOW MHpaMHbl SHEpPruu), rumore3bl (rumore3a «vmupa PHK» V.
['unbepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAaMU  HAYy4YHOTO  TO3HaHUS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, mM3MepeHue, HAONIOJCHHE, JKCIIEPUMEHT), CTIOCOOAMH BBISIBJICHUS H
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B MIPUPO/IC;

YMEHHUE BBIJICTATh CYIICCTBEHHBIC IMPU3HAKU: BHUJAOB, OHOTC€OLICHO30B,
IKOCUCTEM H Omocdepbl, CTAOMIM3UPYIOMIETO, IBIXKYIIETO H Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJJTONaTPUYECKOTO u CUMITIaTPUYECKOTO
BUJI000pa30BaHuUs, BIUSHUS ABMOKYIIUX CHJI SBOJIOLMK HA T€HO(OH]T TOMYJISIUH,
MPUCIOCOOJICHHOCTH OPTraHU3MOB K Cpelie 0OMTaHMs, YepeOBaHUsl HalpaBICHUN
HBOJIIOLINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3UM MEXAY MPOIECCAMU HBOJIOLNH,
JBIDKYIIMMHA CUJIAMH aHTPOINOTeHe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX KOCUCTEM U
MIPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISATH  OTJIMYUTEIbHBIE  TPHU3HAKK  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHus, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTE€HHBIX U3MEHEHUN B IKOCUCTEMAX CBOEW MECTHOCTH;

YMEHHUE HCIO0JIb30BaTh COOTBETCTBYIOIIME AapryMEHThl, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl IOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U Cpelibl OOMTaHUsI, ETUHCTBA
YeJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHEHHs MHOrooOpasus BHUIOB U
HKOCHUCTEM KaK YCIIOBHS COCYIIIECTBOBAHUS IPUPOJIbI K YEIIOBEUECTBA;

yMEHUE peniaTh OMOJIOTUYECKUE 3aa9U, BBISBISITH IPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKTY UCCIIEAYEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBICHUSMH, JIETaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOIMHOIATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpenctBamu, GOpMYIHpPYS I1€Jb KCCIEIOBAaHUS, AaHAIW3UPOBATH TOJYyUYCHHbIE
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKOW pPaboTe Mo OMOJIOTHH,
AKOJIOTUM W MEIMIIMHE, MPOBOAUMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOILECTB, U
nyoJIMYHO  TPEACTAaBISATH  IMOJYYCHHBIE  pe3yJbTaTbl HAa  YUYCHHYECKUX
KOH(epeHUusX;



yYMEHUE OIEHNUBATh THIOTE3bI M TEOPUU O MPOUCXOKICHUH KU3HH, YEITIOBEKA
¥ YEJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MpeaoTBpaIlCHUsS
ri100aapHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISTh OCO3HAHHBIA BBIOOp Oymymiedl mpodeccuoHambHON
NEATETLHOCTH B 00JIAaCTH OMOJIOTHH, SKOJIOTHH, PHUPOIOTIONB30BAHUS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJATh TO3HABATEIbHBI WHTEpPEC, HAMpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYyMOIIEH  mpodeccm W MPOAOHKCHHE
OHMOIOTMUECKOTO 00pa30BaHWsl B OpTaHHU3AIMIX CPEIHET0 MPO(EeCCHOHATHLHOTO U
BBICIIIETO 00pa30BaHMs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoanuectBo yacon
JJIeKTPOHHbIE
n | HaumenoBanme pa3gesioB (undposbie)
KoHnTpoabn IIpakTHYeck
/ | ¥ TeM mporpamMmmsbl Bcero o0pa3oBaTe/bHbIE
ble paboThI ue padboTsbl
1| pecypcsl
1 buoiorus kak Hayka 1
) JKuBble cucTeMbl U UX )
U3y4YeHue
3 buonorus knetku 2 0.5
XuMHuueckasi opraHu3anus
4 P 10 1
KJIETKH
CtpoeHue u pyHKIMH
5 8 2
KJIETKH
OO0OMeH BEIIECTB U
6 MIpEeBpaIlleHHE SHEPTUH B 9 1
KJIETKE
HacnencrBennas
7 uHpopmanus u 9 0.5
peanm3anus €€ B KIIETKE
8 JKu3HeHHBIN UK KIETKH 6 1




Ctpoenue u GyHKINH

YACOB 110 [TPOTPAMME

9 17 1.5
OpPraHU3MOB

10 PasMHOkeHUE U pa3BuTHE 2 15
OpraHU3MOB
I'eneruka — Hayka o

| | HacHeNCTBEHHOCTH U ) 0.5
U3MEHYHUBOCTHU
OpraHU3MOB

12 3aKOHOMEPHOCTHU 10 |
HACJIe/ICTBEHHOCTH

13 3aKOHOMEPHOCTH 6 1
U3MEHUYUBOCTH

14 | T'eneruka yenmoBeka 3 0.5

15 | Cenexuus opraHu3mMoB 4 1

16 buorexHnonorus u 4
CUHTEeTHYEecKas OMoJorus

17 | PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO
- 102 13




11 KJIACC

N

S~

HaumenoBanme pa3jaesioB
H TeM MPOrpaMmbl

KoaudecTBO 4acoB

Bcero

KonTpoabu
ble paboThI

IpakTuyeck
ue padoTsl

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3apokJeHUE U pa3BUTHE
IBOJFOIIMOHHBIX
Ipe/ICTaBICHUH B
Ounoaorun

MuxkposBoitonus u eé
pe3yJIbTaThI

14

MakposBomtonus u eé
pe3yIbTAThI

HpOI/ICXO)K,I[eHI/IC u
Pa3BUTHC ) XU3HU HA 3emite

15

1.5

IIpoucxoxaeHue yeaoBeKa
— aHTPOIIOT€HE3

10

DKoJorus — Hayka o
B3aMMOOTHOLIEHUSX
OpPraHU3MOB U
HaJ0pPraHU3MEHHBIX
CHCTEM C OKpYKarolen
cpenoit

0.5




O

7 praHu3Mbl U cpena 9 15
obutaHus

g Dkonorus 13?1;[013 u 9 0.5
TOTTYJISIITHH

9 DKoJorus cooOIecTs. 12 0.5
DKOJIOTUYECKHE CHCTEMBI

10 buocdepa — rmobanbHas 6
IKOCUCTEMA

11 YenoBek U OKpyKaromas 6
cpena

12 | PesepBHoe Bpems 8

BIIEE KOJIMYECTB
OBl O ¢1BO 102 7.5

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
N KounyecTBO 4acoB
DJIeKTPOHHbIE
Jlara
T Tema ypoka Kontposs | TIpakTuuec | ysyyen ungpposbIe
/ Bee oOpa3oBareJib
Hble KHe st
n ro HbIE pecypchl

padoThI padoThI

buonorus kak KOMIJIEKCHAs
HayKa U KaK 49acCTb 1
COBPEMCHHOT'O O6H.[€CTB8.

JKuBrle cucTEMBI U UX CBOMCTBA 1

YpoBHEBas opraHu3anys ) KUBbIX
CHUCTEM

I/ICTOpI/I}I OTKPBITHA U U3YUCHUA
knetku. Knerounas TCOpHUA




MeTo1b1 MOJIEKYISIPHOM U
KJICTOYHOU OHOIOTHH.
[IpakTuyeckas pabora
«V3ydyeHnne MeTo10B KIICTOYHOMH
Ouonoruu (xpomarorpadus,
aneKTpodopes,
nuddepeHnraibHoe
uentpudyruposanue, [TLP)»

0.5

XMMHYECKUH COCTAB KJIIETKU

MuHepaibHbIe BEIIECTBA
KJIETKH, UX OMOJIOTHYECKasi pojib

Opranuyeckuie BeleCTBa
KJIETKH — OCJIKH.
JlaGopaTtopHast pabota
«OO0HapyxeHHe OeNKOB ¢
MTOMOIIbIO KaYeCTBEHHBIX
peaKLHii»

0.5

CoticTBa, K1accudukanus u
byHKIIUM OEITKOB

OpraHnyeckue BelecTBa
KJICTKU — YIJICBOABI

OpFaHI/I‘{eCKI/IC BCIICCTBA
KJIICTKHU — JIMIIM b1




Hyxkneunossie kucnorsl. JIHK u
PHK. JIaboparopnas pabota

1
) «MccnenoBanre HyKJIEMHOBBIX 0.5
KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
pa3IMYHbIX OPTaHU3MOB)
| Crpoenue u ¢pynkiun ATO.
3 Hpyrue nykneozunrpudocdats
(HT®)
| CexsenupoBanue JJHK.
MeToanl TCHOMUKH,
TPAHCKPHUIITOMHUKH, TIPOTCOMUKHU
1 Meroabl CTpyKTYypHOI
5 Oouosioruun
1 Turbl KIETOK.
6 [IpokapuoTnueckas KieTka
CtpoeHue 3ykapuoTHuyecKoi
1 kneTku. [Ipaktuueckas padota 0.5
7 «M3y4eHune CBONCTB KIICTOYHOM '

MeMOpaHbI»

IToBepXHOCTHBIN anmapar
KJIETKH




OnHoMeMOpaHHbIE OPTaHOUIbI
kietku. [IpakTnueckas pabora
«3yueHne NBUKEHUS
IIUTOILIa3MbI B PACTUTEIBHBIX
KJIETKaX»

0.5

[TomyaBTOHOMHBIE OpPTaHOUIBI
KJICTKH: MUTOXOHJIPHUH,
miactuel. JlabopaTopHas
pabora «MccnenoBanue
TUIa3MOJIN3a U JIETUIa3MOJTN3a B
PACTUTCIIBHBIX KIICTKaX»

0.5

HemeMOpaHHBIC OpraHOUTBI
KJIETKHA

N | =

Crtpoenue u QyHKIMH s1ipa

CpaBHUTENbHAS
XapaKTePUCTHKA KICTOK
sykapuort. JlabopaTopHas
pabora «3yueHnue cTpoeHust
KJIETOK Pa3UYHbIX
OpPTaHU3MOBY

0.5




ACCUMMIIALMS U AUCCUMMIISALIMS
— JIB€ CTOPOHBI MeTa00IM3Ma.
Tumnbl oOMeHa BelecTs.
JlaGopaTtopHnast pabora
«M3y4yeHne KaTaaIuTH4eCKON
aKTUBHOCTH (pepMeHTOB (Ha
IpUMepe aMuJIa3bl WK
Karasa3bl)»

depMeHTATUBHBIN XapaKTep
pEaKInii KJIETOYHOTO
MeTrabonu3ma. JlaboparopHas
pabora «M3yuyeHue
(dhepMEeHTaTUBHOTO
pacIIerieHus! IepoKCHa
BOJIOPOJIa B PACTUTENBHBIX U
JKUBOTHBIX KJIETKAX))

0.5

benku-akTuBaTOpH! M OENIKU-
MHTHOUTOPBI

ABTOTpO(DHBIN THIT 0OMEHa
BEILECTB

[c <IN \S RN I N B \S I e N V)

dorocunTes




Xemocuntes. JlabopatopHas

2

9 pabora «CpaBHEHHE MPOIIECCOB 0.5
(doTocHHTE3a U XEMOCHHTE3a
Anas’poOHbIe OpraHu3Mbl. Buibl

3 opoxenus. JlabopaTopHas

0 pabota «CpaBHEHHUE MPOIIECCOB
OpO’KEHUS U ABIXAHUSD)

3 AdpoOHBIE OPTaHU3MBL. JTaIbl

1 SHEPreTUIecKoro ooMeHa
OHeprus MeMOpPaHHOTO

3 rpagueHTa npotoHoB. CHHTE3

2 AT®: pabora npotoHHoit AT®-

CHHTAa3bl

Peaknnn MaTpu4HOro cMHTE3a

Tpa"ckpunuus — MaTpUYHBIN
cunte3 PHK

DN WA WWwW W

Tpancnsauus u e€ srarbl




KonnpoBanue aMUHOKHCIIOT.

3

6 Pousb pubocom B OGnocunTe3e
Oenka

3 Opranuzanus reHoma y

7 IIPOKApHUOT U DYKapUOT

3 MonekynasipHble MEXaHU3Mbl

8 9KCIIPECCHH T€HOB Y 3YKapHOT
Bupycbl — BHeKJIeTOUHbBIE

3 (hOpPMBI KU3HH B OOJIMTaTHBIE

9 napasuTthl. [IpakTruaeckas 0.5
pabota «Coznanue Mozenu
BUpYCa»

4 Bupychrbie 3a0601eBaHus

0 YeNI0BEKa, )KUBOTHBIX, PACTCHHA

HaunorexHosiornm B OMOJIOTUA U
MEIULINHE

JKu3HeHHBIN MK KIETKH

W AN A= N

Matpuunsnii cunte3 JTHK




Xpomocomsl. JIaboparopHas

4

4 pabora «3yyenue xpomocom 0.5
Ha TOTOBBIX MUKPOTIpErapaTax»

4

5 Jlenenue KJIeTKU — MHUTO3
Tunsl kietok. Kapuokunes u
nuTokuHe3. JlaboparopHas

4 pabora «HabmroneHue MuTo3a B 0.5

6 KJIETKaX KOHYHMKA KOPEeIKa JIyKa '
(Ha TOTOBBIX
MUKpOIIpenaparax)»

4 Perynsuus »kM3HEHHOTO ITUKIIA

7 KJIETOK

4

g Opranusm Kak eJuHOe 11e10e

4 Txanu pacrenuii. JlJabopaTopHas
pabota «M3yuyeHue TkaHel 0.5
pacTeHun»

5 TkaHU )KHBOTHBIX U YEJIOBEKA.

0 JlaGopaTtopHnast pabota 0.5

«3y4deHne TKaHel KUBOTHBIX)»




Opranbl. CUCTEMBI OPraHOB.

5 JlaGopaTtopHnast pabota 0.5

1 «M3y4eHune opranoB LIBETKOBOI'O '
pacTeHus»

5

) Onopa Tena Opranu3MoB

5

3 JIBr>KeHMe OpraHu3MoB

5

4 [Iutanue oprann3zMoB

5 [TuTanue MO3BOHOYHBIX

5 KUBOTHbIX. [IumeBapurenbHas
CUCTEMA YeJIOBEKa

5

6 JIpIxaHue opraHu3MoB

5 JIpIxaHue MO3BOHOYHBIX

7 JKUBOTHBIX U YEJIOBEKA

5 Tpancnopt BeriecTs y

8 OpraHU3MOB

5 KpoBeHocHas cucrema

9 MO3BOHOYHBIX JKUBOTHBIX U

YCIO0BCKa

Brinenenue Y OpraHnu3MoB

— QN O

3amuTa y OpraHu3MoB




HNMmyHHas cuctema 4enoBeka

w \C @)

Pa3znpaxxuMocTs U perynsuus y
OpraHU3MOB

['ymopanbHast perynsuus u

6
4 SHIOKPUHHAS CUCTEMa
JKUBOTHBIX U Y€JIOBEKa
6 ®DopMBbI pa3MHOKEHUS
5 OpraHU3MOB
6
6 [TonoBoe pa3MHOKEHUE
6
Meiio3
7
l'ametorenes. O6pazoBanue u
pa3BUTHE TIOJIOBBIX KJIETOK.
6 JlaGopaTtopHast pabota 0.5
8 «3y4yeHne cTpoeHus MOJIOBBIX '
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
6 NunuBuayanpHOE pa3BUTHE
9 OPraHU3MOB — OHTOI'€HE3
7 3akyajKa OpraHOB U TKaHEH U3
0 3apOJIBIIIEBBIX JINCTKOB




Poct u pa3zBuTHe JKUBOTHBIX.
JlaGopaTtopHnast pabota
«BpIsBIIEHUE TPU3HAKOB
CXOJICTBA 3apObILICH
MTO3BOHOYHBIX )KMBOTHBIX»

0.5

PasMHOkeHUE U pa3BuTHE
pacrenuii. JlaboparopHas
pabota «CTpoeHre OpraHoB
Pa3MHOKEHUS BBICILIUX
pacTeHui»

0.5

Hcropus ctaHOBIEHUS U
pa3BUTHS TEHETUKH KaK HAYKU

OcHOBHBIE IOHATUS U CUMBOJIBI
reHeTuku. JlaboparopHas
pabora «JIlpo3zoduiia kak 00BEKT
T€HETHYECKUX HUCCIICTIOBAHUI

0.5




3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuaeckas
pabota "M3yueHue pe3yabTaToB
MOHOTUOPHUIHOTO CKpPEIINBAHUS
y npo3opuier"

0.5

I{uTonorunueckre OCHOBBI
MOHOTUOPHUAHOTO CKPEIIUBaHUS

AHaJ'II/IBI/II)YIOH_ICC CKPCIIMBAHHC.

Henonnoe JAOMHUHHUPOBAHUC

JlurubpuiHoe CKperuBaHue.
[TpakTnyeckas pabora
«3y4yenue pe3yapTaToB
JUTHOPUIHOTO CKPELUBAHUS Y
P30 UITBI»

0.5

I_[I/ITOJIOFI/I‘-ICCKI/IG OCHOBBEI
}II/IFI/I6pI/I]IHOFO CKpCUIMBaHUSA




()

CremieHHOoe HacIeJOBaHUE
MIPU3HAKOB

XpoMOCOMHas TeOpust
HACJIEICTBEHHOCTH

I'e”HeTuka nmona

W 0| N OO0 | m— o0

T'eHoTun Kak 1ejJ0CcTHAS
cucreMa

o

['eHeTnyeckuii KOHTPOIb
pa3BUTHUS PACTEHUH, JKUBOTHBIX
U 4eJIOBeKa

M3MeHYnBOCTH IPU3HAKOB.
Bunsl nsmMenunBocTH

N o0 W o0

Monuduxarmontas
U3MEHYMBOCTh

BapuaunonHsslii psia u
BapHallMOHHAs KpUBasl.
JlaGopartopHas paboTa
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(UKAITMOHHON
n3MeH4nuBOCTH. [TocTpoeHue
BAPUALIMOHHOTO psiaa U
BAapUALIMOHHON KPUBOI»

0.5




I'enoTunuyeckas
“3MEeHUYUBOCTh. KOMOMHATUBHAA
U3MEHYUBOCTH

MyTanuoHHast “3MEHYUBOCTb.
[TpakTuyeckas padora
«Myranuu y 1po3o¢puiisl (Ha
TOTOBBIX MUKPOIIpENapaTax)»

0.5

3aKOHOMepHOCTI/I
MYTAalUOHHOI'O ITpoILecca.
ONUIeHeTHKA U SIIMICeHOMHUKA

I'eneTuka yenoBeka.
[TpakTrueckas pabota
«CocTaBieHue U aHAJIN3
POAOCIIOBHOW

0.5

MeTtoabsl MeqUITMHCKOM
T€HETUKH

3HaueHue MEIUIIMHCKOM
TEeHETUKU B MPEOTBPAIICHUN U
JICUEHUN T€HETUIECKUX
3a00JIeBaHUH YeI0BEKa




OCHOBHBIE IOHATHUS CEJNEKIUH.
JlaGopaTtopHnast pabora
«M3yueHune copToB KyJIbTYPHBIX
pacTeHUM U IIOPOA TOMAIIHUX
YKUBOTHBIX)

0.5

MeTobl CENeKIIMOHHON
paboTtsl. JlaboparopHas pabota
«M3yueHne MEeToI0B CeNeKIuU
pacTeHui»

0.5

JlocTrkeHus CeJIeKIINU
pacTeHUM U KUBOTHBIX.
[IpakTuyeckas pabora

«IIpuBuBKa pacTeHU»

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BaHUE TEHETUIECKUX

pecypcos

buoTtexHonorus kak Hayka u
OTpaciib MPOU3BOJICTBA.
[IpakTuyeckas pabora
«M3ydyeHne 00bEKTOB
OMOTEXHOJIOTHI

0.5

OCHOBHbIE HAIIPABJICHUS
CHUHTETHYECKOU ONOJIOTHHN

XpOMOCOMHa}I U IrCHHaid
HHXKCHCPUS




0 Meauuunckre OMOTEXHOIOTUN 1
1

1 PeszepBHbiii ypok. [ToBTOpeHue,

0 000011IeH1Ee, CHCTEMATH3AINS 1
2 3HAHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

13.5




11 KJIACC

Nu Kosun4yecTBo yacos
i DJIeKTPOHHbIE
ara
1| Konrpoun uugposbie
Tema ypoka Bce P Ipakruyec HU3Yy4YeH
/ HbIE o0pa3oBaTe/bH
ro KHe padorpl | M
I padoThbI ble pecypchl
DBoJoIIMOHHAs Teopus Y. |
JlapBuHa
JBHoKyIliHe CHIIBI 3BOJIIOLUH |
BHUJ10B 110 Y. J[apBuHy
Bopr0Oa 3a cymecTBoBaHHE,
€CTECTBEHHBIN U 1
UCKYCCTBEHHBIH 0TOOP
dopMHpOBaHHE
CUHTETUYECKON TEOpUHN 1
HBOJIIOLIUN
DTarnbl HBOIOIMOHHOTO
MPOLIECCa: MUKPOIBOJOLHAS U 1
MaKpO3BOIIOLUS
[Honynsauus — 3reMeHTapHas ]

CAWMHUIIA 3BOJIFOITMHN




3aK0H T€HETUYECKOTO
paBHoBecus Jx. Xapau, B.
BaiiaGepra. JlabopaTopHas
paboTta «BplsiBieHue
WU3MEHYUBOCTHU y 0co0eit
OJIHOTO BUAA»

0.5

DOnemeHTapHbIe (HaKTOPHI
SBOJTIOINH

Db dexr ocnoBarens. dpdexr
OYTBUIOUHOT'O TOPJIBILIKA

10

Murpanuu. M3onsmuuu
MOMYJISILINIA: reorpaduueckas,
ouosornyeckas

11

EcrecTBennsbIit oTO0p —
HarpasJsomui Gpaktop
SBOJIIOLIMH

12

[TonoBoii oT60p

13

[IpucnocobaeHHOCTH
OpPTraHU3MOB KaK pe3yJbTar
MUKPOIBOJFOIHH.
JlaGoparopHas paboTa
«3yuenune apomopdo30B u
MM0AJAINTAlMI Y PACTEHUH U
YKUBOTHBIX)

0.5




14

[Ipumeps! mpucnocoOsieHuit y
OPTraHU3MOB:
Mopdorornueckue,
¢dusnoIornUecKue,
OMOXHMUYECKHE,
TIOBE/ICHYCCKHE.
JlaGopaTtopHnast pabora
«[Ipucnocobnenus
OpPraHU3MOB H UX
OTHOCHUTEJIbHAS
1e7IecO00pa3HOCThY

0.5

15

Bun, ero kxpurepuu u
cTpykTypa. JJabopaTopHast
pabora «CpaBHEHHE BUIOB 10O
MOP(}OIOTHIECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa Buzia

17

Bunoob6pa3zoBanue kak
pe3ynbTaT MUKPOIBOIIOINH

18

CBs3b MHKPO3BOJIFOINHN U
SIMHUACMHUOJIOTNHA

19

Maxpo3BOIIOLHS.
ITameoHTOTOrMYUECKIE METOIBI
HSy‘IeHI/ISI 3BOJIOIINN




20

buoreorpaduyeckue MeTob!
U3YYEHHUS IBOJIIOLNH

21

OMOPHOIOTHYECKHE U
CPaBHHUTEIILHO-
MOp(]OIOTHYECKIEe METOTbI
U3yYCHUS IBOJIOIHU

22

MonekyIapHO-r€eHETUYECKHUE,
OMOXUMHYECKHUE U
MaTeMaTUYECKUE METOIbI
U3YYEHHUS IBOJIIOINH

23

OO61re 3aKOHOMEPHOCTH
IBOJTIOLIUH

24

AnanTuBHas paguarus.
HepaBHOMepHOCTH TEMIIOB
3BOJTIOIUHU

25

HayuHnble runoressl
MPOUCXOKICHUS KU3HU Ha
3emie

26

I[OHay‘-IHI)IG MMpEaACTaBJIICHHUA O
3apOXKACHUH )KU3HU

27

OCHOBHBIE dTanbl
HEOPraHUYECKON IBOJIOIUU




28

['unoressl 3apoKAEHUS KUZHU

29

Ucropus 3emnu u MeToabl €€
u3yuenus. JlaboparopHas
pabota «3yuenue u
OTKCaHHNE UCKOTAEMBIX
OCTaTKOB JPEBHUX
OpPIraHU3MOBY

0.5

30

HauvanpHbIe Tarms!
OPraHUYEeCKON 3BOJIIOIUU

31

3BOJ’IIOI_II/I$I 9YKapuoT

32

OCHOBHBIE 3Tallbl HBOJIOLUH
pPacTUTENHLHOIO MUpA.
[TpakTnyeckas pabora
«M3yuenue ocoOeHHOCTEM
CTPOEHUS PACTCHUMN Pa3HBIX
OTJIETIOB)

0.5

33

OCHOBHBIC dTaITbI OBOJOIMNHA
JKMBOTHOI'O MHpa

34

DBOIIONHS KUBOTHBIX.
[pakTuueckas pabota
«M3ydyenune ocobeHHOCTEH
CTPOEHHS TO3BOHOYHBIX
JKHUBOTHBIX)»

0.5




Pa3Butue xu3Hu Ha 3eMiie 1o

35
9paM U nepuoaam
MaccoBble BBIMUPAHUS —

36 | DKOJIOTMYECKUE KPU3UCHI
MPOILIOTO

37 CoBpeMeHHbBIN IKOJIOTUYECKUM
KPHU3HC, €T0 0COOCHHOCTH

18 CoBpemeHHasl cucteMa
OpPTaHUYECKOTO MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE
TPYIIIBI OPTaHU3MOB

40 AHTpONOJIOTHUS] — HayKa O
4eJI0BEKE

A1 PazButue npencrasnenuii o

MMPOUCXOKACHUUN YCIIOBCKA




42

MecTo yenoBeka B CUCTEME
OpPraHUYEeCKOro MUpA.
JlaGopaTtopHnas pabota
«M3ydenne ocobeHHOCTEH
CTPOCHUS CKeJIeTa YeJIOBeKa,
CBSI3aHHBIX C
PSIMOXOKICHUEM)

0.5

43

JBrKy1ye cuiibl
aHTpOIIOreHE3a

44

CooTHoOIIEHHE
OMOJIOTUYECKHUX U
COIMATBHBIX (haKTOPOB B
AHTPOIIOTCHE3E

45

OCHOBHBIE CTaaNN
aHTpPOIOTeHe3a

46

TlaneoreHernka u
[MaJeOr€HOMUKA

47

OBOIIOLUSA COBPEMEHHOTO
4eJIoBeKa

48

Yenoseueckue pachl.
[IpakTuueckas pabora
«M3ydyeHune 3K0I0rnYecKux
aJlanTanui 4eJoBeKa»

0.5

49

MexaucCuuIIMHApHbIE
METO/IbI aHTPOTIOJIOTUH




50

3apoxJeHe U pa3BUTHE
AKOJIOTUHU

51

MeTobl SKOJIOTHH.
JlaGopaTtopHnas pabota
«3y4yenne MeTo10B
IKOJIOTHUECKUX
HCCIICIOBAHUID)

0.5

52

3HaUueHHE YKOJIOTHUSCKHUX
3HAHUH JJIA 4E€JI0BCKAa

53

Dxonorudeckue GpakTopsl

54

AOGuotnueckue GpakTOpHI.
CBeT KakK 2KOJIOTHYECKUi
daktop. JlaboparopHas
pabota «BbIsBICHHE

IpUcnoco0IeHNn OpraHM3MOB

K BJIMAHHIO CBETA»

0.5

55

AOuoTtuyeckue (HakTopsl.
Temmepatypa kak
9KOJIOTUYECKHH (PaKTop.
JlaGoparopHas paboTa
«Brp1sBIEHUE

IpUcnoco0IeHN OpraHM3MOB

K BJIMSAAHUIO TCMIICPATYpPhBID»

0.5




AbGuotnueckue GpakToOpHbI.
BnaxxHocTts Kak
9KOJIOTUYECKHH (PaKTop.

56 | JlaGoparopnas paboTa 0.5
«AHaTOMHYECKHUE
0COOCHHOCTH pacTeHH U3
pa3HbIX MECT OOUTAHUS

57| Cpensl oOuTaHUS OPTaHU3MOB

58 | buonoruueckue puTMbl

59 Kuznennsie popmbl
OpraHU3MOB

60 | buormyeckue hakToOpbI
3HaveHre OMOTUYECKUX

61 B3aUMOJICUCTBUI 11
CYIIIECTBOBaHHS OPTaHU3MOB B
cpene oOuTaHus

& DKOJIOTHYECKUE
XapaKTePUCTHKH TOMYJISIIAN
OcHoBHBIE TIOKa3aTeNN

63 | TOMYIALMH: qHCTEHHOCTS,

MJIOTHOCTh, BO3pACTHAS U
M0JIOBAsi CTPYKTypa




OCHOBHBIE TOKA3aTEIN
MOIYJISALIUN: POXKIAEMOCTD,

64
MPUPOCT, TEMII POCTA,

CMEPTHOCTh, MUTPAITUN

65 Dkojorudeckas CTpyKTypa
MOYJISIIIAH

66 JrnHamuka nonyssanuu u eé
PeTyIISIHS
Kpussie pocta yncieHHOCTH

67 | nomymsuuu. Kpubie
BBDKABaHUS
DKOJIOTHYECKAsT HUIIIA BAA.

68 JlaGopaTtopHnast pabota 0.5
«[Ipucnocobnenus cemsiH '
pacTeHuii K pacceneHUIo»

69 | Bun xak cucrema nonynasuun

70 3aKOHOMEPHOCTH TTOBEJCHUS U
MUTPAIUH )KUBOTHBIX

71 Co00111eCTBO OPraHU3MOB —

OHOILIEHO03
7 DKocucTemMa Kak OTKpbITas

CHCTEMA




KpyroBopor BeliecT u noTok

73
SHEPTUU B DKOCHCTEME

74 OcHoBHbIE NIOKa3aTENN
9KOCUCTEMBI

75 | DKOJOTMYECKHUE MUPaMUIbI

76 H3meHenus coob1ecT —
CYKIIECCHH
[IpupoaHbIE S5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK.
DKocucTeMbl MOpel U
OKEaHOB
[IpupoaHbIE S5KOCUCTEMBI.

78 | DOxocucTeMsbl TyHJIp, JIECOB,
CTeneH, MyCThIHb

79 | AHTpOINOTreHHbIE SKOCUCTEMBI
YpboskocucTeMsl.
[IpakTuueckas pabora

80| P P 0.5

«3y4yeHue u onucaHue
ypOOIKOCUCTEMBI




81

3aKOHOMEPHOCTHU
(dbopMUPOBaHUST OCHOBHBIX
B3aUMOJICVCTBUI OPraHU3MOB
B DKOCHCTEMaX

82

MexaHu3MEbI BO31EHCTBUA
3arps3HEHUHN Pa3HbIX TUIIOB Ha
cyOOpraHu3MeHHOM,
OpTraHU3MEHHOM,
MONYJISILIMOHHOM U
HKOCHUCTEMHOM YPOBHSX

83

buocdepa —
obmieruianeTapHast 000J109Ka
3emun

84

VYuenue B. U. Bepnaackoro o
ouocdepe

85

3aKOHOMEPHOCTH
CYILECTBOBaHUS OnocQepbl

86

KpyroBopoTs! BeliecTs u
OMOTeOXMMHUYECKHE [IUKITBI

87

30HaNBHOCTH OUOCHEPBI.
OcHoBHbBIE OMOMBI CYILIN




88

YcroitunBocTh OHochepsl

89

DKOJIOTUYECKUE KPU3UCHI U X
HPUYHHBI

90

Bo3neiicTBue yenoBeka Ha
ouochepy

91

AHTpPOIIOT€HHOE BO3/ICHCTBUE
Ha PaCTUTEIIbHBIN U
JKUBOTHBIN MUD

92

OxpaHna npupoisl

93

OCHOBHbBIE IPUHIIUIIBI
YCTOHYMBOTO Pa3BUTHS
YeJI0BEUECTBA M IPUPO/IBI

94

PanuonansHoe
IPUPOIOTIOIB30BAHUE
COXpaHEHHE OMOJIOTUYECKOTO
pa3HooOpasus 3eMiu

95

O00011eHME 110 TEME
«MuKpO3BOIIOLUSA U €€
pe3yJIbTaThl»

96

O00011IeHNE TT0 TEME
«MakposBoJironus 1 €€
pE3yIbTaThI»




O000111EeHME 110 TEME

97 | «lIpoucxoxeHue u pa3BUTHE 1
JKHU3HH Ha 3eMJIe»
O000111EeHME 110 TEME

98 | «lIpoucxoxaeHue yeaoBeka — 1
AHTPOIIOTEHE3)
O0001enue Mo TeMe

99 «IKOJIOTUS — HAyKa O |
B3aMOOTHOIIIEHUIX
OpPraHU3MOBY

10 O0001enue Mo TEME

0 «OpraHusMsl U cpena 1
oOuTauusI»

10 O0001enue Mo TeMe

| «IKOJIOTHS BUIOB U 1
MO YJIALIAN

10 O0001IeHNE IO TEME

) «buocdepa — rmodanpHas 1
DKOCHUCTEMAY

OBILIEE KOJIMYECTBO YACOB 102 75

I10 ITPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
nposepst
€eMOoro
TpeOOBaH
ust

HpOBepﬂeMble TpeGOBaHI/Iﬂ K IIPEAMETHBLIM pe3yjJbTaTaM 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’[bH0ﬁ MporpaMMmal CpeaHET0 oﬁmero 06p330B3HI/Iﬂ

ChopmupoBaHHOCTH 3HAHUN O MECTE€ U POJIU OMOJIOTHH B CHCTEME E€CTECTBEHHBIX
HayK, B (OPMHpPOBAHUU COBPEMEHHOH €CTECTBEHHOHAYyYHOW KapTHHBI MHUpa, B
MO3HAHUM 3aKOHOB TPUPOJbl M PEIICHUU >KU3HEHHO BAXKHBIX COIUAIBHO-
ATUYECKHUX, IKOHOMHUYECKUX, IKOJIOTHMUECKUX MpoOJIeM 4YeoBeuecTBa, a TaKkKe B
pelIeHNH BOIPOCOB PAIMOHAIBHOTO IPHPOJIONONIB30BaHMs, B (HOPMUPOBAHUH
LIEHHOCTHOT'O OTHOILIEHUS K MPUPOAE, OOIIECTBY, YEIOBEKY; O BKJIA/JE POCCUNCKUX
1 3apy0eXHBIX yYEHBIX — OMOJIOTOB B pa3BUTHE OHMOJIOTHH

Bnanenme cucremoil 3HaHWMIT 00 OCHOBHBIX METOJaX HAyYHOTO ITO3HAHMA,
UCTIOJB3YEeMBIX B OMOJOTHYECKUX HMCCIEIOBAHUSX JKUBBIX OOBEKTOB M 3KOCHCTEM
(omucanue, W3MEpPCHHE, IMPOBEICHUE HAOJIONCHUI); CIMOCOOAMH BBISIBJICHUS W
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJE.

YMeHue BplABUTATh TUIIOTE3BI, IPOBEPATh X AKCIEPUMEHTAIbHBIMU CPEICTBAMU,
bopmynMpys 1elb HCCIeIOBaHMS, aHAJIU3UPOBATh MOJYYEHHBIE DPE3YyIbTaThl U
JIEJIaTh BBIBOJBL.

BoisiBneHre 3aBUCHMOCTH MEXJy HCCIEAyeMbIMH BEJIMYMHAMHU, OOBsSCHEHUE
MOJIYUEHHBIX PpEe3ylbTaTOB M (OPMYJIUPOBAHME BBIBOJOB C HCIOJIb30BAaHUEM
Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB




YMeHue BIAAETh CHCTEMOH OWOJIOTMYECKHMX 3HAHHWMA, KOTOpas BKIIOUYAET:
OCHOBOIIOJIATraroIye OUOJIOTMYECKUE TEPMUHBI U TMOHATHS (KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHW3M, BH, MOMYJISIHS, 3KOCUCTeMa, OUOICHO03, Oruocdepa; MeTabo3Mm,
rOMEOCTa3, KJIETOUHbI MMMYHHTET, OHOCHHTE3 OelKka, OMOMOIMMEpPBI, THUCKPETHOCTH,
CaMOpETyJIALMsA,  CaMOBOCIIPOM3BEJCHUE,  HACJIEACTBEHHOCTb,  W3MEHYMBOCTb,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Ouosornueckue Teopuu: kietouHas teopus T. IlIBamna, M. Ilneiinena, P.
BupxoBa; kinoHaibHO-celieKTUBHOTO uMMyHuTeta II. Opnux, .M. MeuHnukosa,
XpOMOCOMHasi Teopus HacineAcTBeHHOCTH T. Moprana, 3aKoH 3apoJIbIIIEBOrO
cxoactBa K. bapa, sBomronmonHas teopus Y. JlapBuHA, CHHTETHYECKAas TEOPHUS
9BONIOLIMU, Teopus antpornoreHesa Y. [lapBuna; Teopust Ouoreornenoza B.H.
CyxauéBa; yuenne H.M. BaBuioBa o 1ieHTpax MHOroo0Opasusi U MPOUCXOKIACHUS
KyJIbTypHBIX pactenuit, ydeHue A.H. CepepuoBa 0 MNyTsSX U HaIlpaBICHUSAX
sBosronny, yuenue B.M. Bepuaackoro — o 6uocdepe);

3aKOHBI (€AMHO00pa3Us MOTOMKOB MEPBOT0 MOKOJICHHUS, PaCIIeIUICHHs IPU3HAKOB,
HE3aBUCHUMOI'O  HacleloBaHMs  mNpu3HakoB [.  MeHzens;  CUEIJIEHHOTO
Hacjae[OBaHUs MPU3HAKOB U HapylleHWs cuemieHus reHoB T. Moprana;
FOMOJIOTUYECKUX PSAJOB B HacieACTBEHHOW wu3meHuuBoctn H.M. Basuiosa;
reHeTudeckoro paBHosecus k. Xapau u B. BaiinOepra; 3apobIeBoro cxXoacTaa
K. bapa; Ouorenernueckuii 3akon J. ['ekkens, @. Mromiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapHOCTH );

npaBwia (MmuHuMyma FO. JIuGuxa, 3K0omorudeckoil mupaMuibl yuces, 6uomaccsl U
SHEprun);

runoressl (koarepBatHoi A.W. Omapuna, nmepBuuHoro OympoHa Jx. XomjeiiHa,
mukpocgep C. Pokca, pudo3uma T. Hek)

YMeHue pemarb IOUCKOBbIE OHOJOTMYECKHE 33aJayd; BBIBISATh NPUYMHHO-
CIIEZICTBEHHBIE CBA3M MEXAY MCCIEIyeMbIMA OMOJOTMYECKMMHU OOBEKTaMH,
IIPOLIECCAMU U SIBIICHUSIMHU; JIEJIaTh BBIBOJBI U IPOTHO3bI HA OCHOBAHWH IOITYYEHHBIX
pE3YNBTaTOB;

COCTaBJISITh T€HOTUITMYECKUE CXEMBI CKPEILMBAHUS JUI Pa3HBIX THIIOB HACJIEIOBAHUS
MIPU3HAKOB y OPraHU3MOB, COCTaBJIATh CXEMbI IE€PEHOCa BEIECTB M SHEPIUu B
9KOCUCTeMaXx (IeTY MUTaHuUs, TUILEBbIE CETH)




YMeHue yCTaHaBIMBATh B3aMMOCBS3M MEXKIYy CTPOCHHEM H  (QYHKIUSMHU:
OpPraHOUOB, KIIETOK Pa3HBIX TKaHEH, OpraHaMH M CUCTEMaMU OPTaHOB y PACTCHHH,
KUBOTHBIX W YEJIOBEKAa; MEXKIYy dTamaMu OOMEHa BEIIECTB; dTalamH KJIETOYHOTO
[MKJIA ¥ JKU3HCHHBIX IUKIOB OPraHW3MOB; dTallaMH SMOPUOHAILHOTO Pa3BUTHS,
reHOTHNIOM ®  ¢eHOTHIOM, (eHOTHIIOM H (aKTopaMH Cpeabl OOHWTaHWMS;
poIieccaMy 3BONIIONMHU; JBIKYIIUMH CHJIAMH aHTPOIIOT€HEe3a; KOMIIOHCHTaMHU
Pa3IMYHBIX IKOCUCTEM U TIPUCTIOCOOJICHUSIMI K HUM OpPTraHH3MOB

YMeHue BBIICIATH CYIIeCTBEHHBIC TPU3HAKH:

CTPOCHHS BHUPYCOB, KJICTOK IPOKAPHOT W DYKAPUOT, OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, YKOCUCTEM U Ouocheps;
CTPOCHHS OPTaHOB M CUCTEM OPTaHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA; TPOIECCOB
KU3HEJCATCIILHOCTH, IPOTEKAIOMIMX B OpPraHM3Max pacTeHUH, >KMBOTHBIX U
YeJIOBEKa; OHMOJIOTMYECKMX IIPOIeCCOB: oOOMeHa BemecTB  (MeTabou3Mm),
uHGOpPMAllMM W TNPEBPALICHUS  DHEPrHM, OpOXKCHHS, aBTOTPO(YHOrO U
reTepoTpoPHOro TUIOB HMUTaHHS, (OTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MeH03a,
raMeToreHesa, SMOpHOIreHe3a, IOCTIMOPHOHAIBLHOTO PAa3BUTHSA, PA3MHOKEHUS,
WHIVUBUIYAIBHOTO pPa3BUTHUSl OpraHuM3Ma (OHTOTeHEe3a), B3aUMOJICHCTBHUS TCHOB,
reTepo3uca; JCUCTBUN MCKYCCTBEHHOIO OTOOpPA, CTAOMIM3HPYIONIETO, ABUKYIIETO
W Pa3phIBAIONIETO €CTECTBEHHOTO O0TOOPA; AJUIONATPUUYCCKOTO H CHMITATPUIECKOTO
BHI000Pa30BaHMUS;, BIUSHUS JBIDKYIIUX CHJI dBOJIONUN HA TeHO(OH MOMYJISAINH;
MPHUCTIOCOOJIEHHOCTH OPraHU3MOB K cpejie OOMTaHHs, YepeOBaHUs HampaBIeHUI
HBOJIIOIIMH;, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B DIKOCHCTEMAX

CdopmupoBaHHOCTH YMEHHS BBIIEIATH CYIIECTBEHHBIE TPU3HAKN BUPYCOB, KIETOK
MPOKAPUOT U IYKAPUOT; OJAHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BHUJIOB,
OMOTeOIEeHO30B U DKOCHUCTEM; OCOOEHHOCTH TMPOIECCOB OOMEHa BEIIECTB H
MIPEeBpAICHHS DHEPTUU B KIIETKEe, (POTOCUHTE3a, IIIACTHUYECKOTO U YJHEPTeTUYECKOTO
oOMeHa, XEMOCHHTE3a, MHUTO03a, MeHo03a, OIUIOJOTBOPCHHS, Pa3BUTHA |
Pa3MHOXKEHHUS, UHAMBUIYaJbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOreHesa), 60prOBI 3a
CYyIIIECTBOBAHHUE, €CTECTBEHHOTO OTOOpa, BHUI000PAa30BaHUs, MPUCITOCOOICHHOCTH
OpFaHI/ISMOB K Cpegle O6I/ITaHI/I${, BIIMAHU S KOMIIOHCHTOB OKOCHUCTEM,
AHTPOTIOTEHHBIX W3MEHEHUN B DJKOCHUCTEMAaX CBOEH MECTHOCTH, KpPYroBOpOTa
BEIIIECTB U MPEBPAIEHUS YJHEPTHH B Onocdepe




YMeHue  HCIoNb30BaThb  COOTBETCTBYIOIIME  apryMEHTbHI,  OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJHUKY ISl JI0Ka3aTeIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX IPYII; B3aUMOCBSI3U OPTaHU3MOB U Cpe/ibl OOUTAHUS;, EIMHCTBA
YeJIOBEYECKHX pac; HEOoOXOAMMOCTH 3A0pPOBOro 00pa3a >KHU3HH, COXPAHEHUS
pa3HooOpa3usi BUJOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS MPUPOIBI H
4eJI0BEYECTBA

YMeHue KpUTHUYECKH OICHMBAaThb HH(GOPMAIMI0 OHOJIOTHMYECKOTrO COACPKAHMUS;
MHTEPIPETUPOBATH STUYECKHE aCIIEKThl COBPEMEHHBIX MCCIEAOBaHUN B OHMOJIOTUH,
MeAUIMHe, OWOTEeXHOJIOTUH; paccMaTpuBaTh  IIOOANbHBIE  DKOJIOTUYECKUE
poOJIeMbl COBPEMEHHOCTH, (POPMHPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MIO3ULUIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

ox

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

CoBpeMeHHast OMOJIOTHS — KOMILICKCHAsI HayKa. brosiornueckrue HayKu ¥ U3y4aeMble UMH
HpO6HeMBI. q)yHI[aMeHTaHLHLIC, HpI/IKJIa[[HBIe N TIIOHNCKOBBIC Hay‘-IHBIC HCCIICOAOBAHUSA B
OHOJIOTHH.

3HayeHue OWOJIOTUH B (DOPMUPOBAHHHM COBPEMCHHOH €CTECTBEHHO-HAYYHON KapTHHBI
mupa. IIpodeccun, cBs3aHHBIe ¢ OHOJOrHeil. 3HaYeHHUE OHOJOTMH B IMPAKTHYECCKOH
JEATEIbHOCTH YEJIOBEKA: MEAUIIMHE, CEIbCKOM XO3SMCTBE, IMPOMBIIIIEHHOCTH, OXpaHe
IIPHPOJIBI

JXKuBble cucTembl Kak npeaMeT uzyueHus ouonoruu. CBOMCTBA KUBBIX CHCTEM: €MHCTBO
XUMHUYECKOTO COCTaBa, JAUCKPETHOCTb U LEJOCTHOCTb, CIOXKHOCTh M YHNOPSIOYEHHOCTb
CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPraHHU3aLHs, CAMOBOCIHPOM3BEACHHUE, PA3APAKUMOCTD,
W3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJISPHbIA, KJIETOYHBIM, TKaHEBBI,
OpPTaHU3MEHHBIH, TOMYJISIIIHMOHHO-BUIOBOW, AKOCHUCTEMHBIH  (OHOTr€OIeHOTHYECKHIA),
ouocdepnpiid. IIporeccel, mpoucxonasmuye B KUBBIX cucreMax. OCHOBHBIC NPU3HAKH
®uBOro. JKu3Hb kak hopMa CylieCTBOBaHHS MaTEPUU

Mertoabl  Ouonornyeckoi  Hayku.  HaOmromenue,  u3MepeHHe,  SKCIIEPUMEHT,
cucreMarusanus, meraaHanu3. [loHsTHME O 3aBUCHMON M HE3aBUCHUMON IEPEMEHHOM.
[InanupoBanue skcnepuMenTta. IlocraHoBka M mpoBepka rumnores. HyneBas rumoresa.
[TonsTre BBIOOPKHM U €€ AocTOBEpHOCTh. Pa3bpoc B Oumosornyeckux JaHHbIX. OLEHKa
JIOCTOBEPHOCTH  IOJIYYEHHBIX  pe3yapTaToB. [IpHumHBI HCKakeHUS  pe3yibTaTOB
sKcriepuMenTa. [loHaTHe cTaTucTHYECKOro TecTa

Knerka kak Omosiorudyeckasl CicteMa

Knerka — cTpykTypHO-(QyHKIIMOHANbHAs €AMHUIA KUBOTO. VMICTOPHS OTKPBITHS KIETKH.
Pa6ots P. I'yka, A. Jlesenryka. Knerounas teopus (T. llIBann, M. lneiinen, P. Bupxos).
OCHOBHBIE MOJIO)KEHUSI COBPEMEHHOW KJIIETOYHOU TEOPHH.

MeToapl MONEKYISIpHOM M KJIETOYHOW OMOJOTMHM: MHKPOCKONMS, XpomaTorpadus,
anekTpodope3, METOJ MEUYeHBIX aToMoB, auddepeHanIbHoe IeHTpU(yTrupoBaHue,
KYJIbTUBHPOBAHUE KIIETOK




XUMUYECKUAN COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPO3JIEMEHThl. Boia u €€ ponp
KaK pacTBOPUTENS, pPEeareHTa, y4yacTHE B CTPYKTYPUPOBAHHMM KJIETKU, TEIUIOPETYIISAIHUU.
MuHepanbHbIC BEIIECTBA KIETKH, UX OMOJIOTHYECKasi Pojb. Poilb KATHOHOB M aHMOHOB B
KJIETKE.

buonornueckue mnomumepsl. benku. AMUHOKHUCIOTHBIA cocTaB OenkoB. CTPyKTyphI
O6enkoBoil Mosekynbl. [lepBuunas cTpykrypa Oenka, mnentugHas cBsi3b. BropuuHas,
TpeTHUHasi, YeTBepTHUHasl CTPYKTyphl. [enarypauus. CpoiictBa 6enkoB. Kinaccudukanus
0enkoB. buonornueckue GyHKIIUN OEITKOB.

VYrneBoapl. MoHOcaxapupl, AWCAXapHIbl, OJUTOCAXapUAbl W moiucaxapuisl. OOmui
IUTAH CTPOCHHUS M (DU3MKO-XMMHUYECKHE CBOWCTBA YIJIEBOJOB. buosormueckue (QpyHKIHH
yTJIEBOJIOB.

Jlunuaer. I'uapodunsHO-THIPOPOOHEIE CBOIICTBA. Knaccudukamms JIUIIUIOB.
Tpurnuuepunsl, dbocPoaunuabl, BOCKH, CTepouabl. buonornyeckune QyHKIUU JTUMHIOB.
OOmue cBoiicTBa OWOJIOrMYECKUX  MeMOpaH — TEKy4ecTh, CIHOCOOHOCTh K
CaMO03aMbIKaHHIO, TIOJYIIPOHULIAEMOCTb.

HyxneunoBbie kucnotel. JJHK u PHK. Ctpoenne nykienHoBbix kuciaor. HykiaeoTumsl.
[Mpuamun  xkomruiementapaoctu. [Ipasmwio Yapradda. Crpykrypa HAHK — ngBoiinas
cnupasib. Mecronaxoxaenne u Ouonorndyeckne ¢ynkmuu JJHK. Bugsr PHK. ®yaxkumun
PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruyeckue cBsizu B Mosiekysie AT®. buonorunueckue
¢byukiun  AT®. BoccraHoBieHHBIE  MEPEHOCYMKH, WX  (GYHKIUH B KIETKE.
CexBenuponanue JIHK.

CrtpykrypHast Ouosiorus: OMOXMMHUYECKHE M OHOPU3UYECKUE HUCCIECOBAHMS COCTaBa M
MIPOCTPAHCTBEHHOM CTPYKTYPhI OMOMOJIEKYIT




Tunbl knerok: sykapuoTHyeckass M INpokapuoTHueckass. CTpyKTYpHO-(QYHKLIHOHAIbHbIE
00pa3oBaHMsI KJICTKH.

CrpoeHre mNpOKapUOTHYECKOM KieTku. Kierounas CcTeHKa OakTepuii W apXewu.
OcobeHHOCTH CTpOEHUSI TeTepoTPO(YHON W aBTOTPOPHON MPOKAPUOTUUECKUX KIIETOK.
MecTo 1 posib IPOKAPUOT B OMOIIEHO3AX.

CrpoeHue U (QyHKUIMOHUPOBAHHE dyKapuoTHyeckol kieTku. IlnazmaTuueckas memOpaHa
(mnazmanemma). CTpyKkTypa IUIa3MaTHUeCKOM MeMOpaHbl. TpaHCHOPT BeEUIECTB uepes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIM  (muddys3usa, obneruéHnas auddys3us),
AKTUBHBIA (TIEPBUYHBIA M BTOPWUYHBIM aKTUBHBIM TpaHcmopT). [lomympoHuIiaeMocTh
MemOpanbl. Paborta HaTpuii-kaimeBOro Hacoca. DHAOIMTO3: MHHOIMTO3, (HaromuTos.
Ok3onuro3. Knerounas crenka. Ctpykrypa U (pyHKUMH KIETOYHOW CTEHKU DPACTEHUH,
rpuoB.

Huronnaszma. I{uto3onb. [lurockener. [IBmwxenue uurToriazMbl. OpraHOHWIBI KIIETKU.
OnHomMeMOpaHHBIE OpraHoMJIbl KJIETKU: 3Hpomnazmartuuyeckas cerb (OIIC), anmapar
lonbky, au30cOMBbI, MX cTpoeHHe U (yHKOMM. B3auMocBs3p OAHOMEMOpPAaHHBIX
opraHouioB KieTku. CTpoeHHE TIpaHyJIpHOro petukynyma. CHHTE3 pacTBOPUMBIX
6enkoB. CHHTE3 KJIETOYHBIX MeMOpaH. I'majgkuil (arpaHyisipHBIN) SHAOIIA3MAaTHYECKUIL
perukynyMm. CekperopHas ¢yHkuus anmnapara ['onpmxu. TpaHCHOPT BEIIECTB B KIIETKE.
Baxyounn pacturenbnbix kineTok. Knerounsiit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUHU, TIACTUIBL.

Crpoenre u (GyHKIMU MUTOXOHAPHHA M TulacTHi. llepBUYHBIE, BTOPUYHBIE U CIIOXKHBIC
1acTUIbl (POTOCHHTE3UPYIOLIUX JYKApPUOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JEHKOMIACTBI
BBICILINX PACTEHUM.

HememOpannble opranounjsl kietkun CTpoeHue M (DYHKIMM HEMEMOpaHHBIX OpPraHOWIOB
KJIeTku. Pubocomsl. MukpodunamenTsl. Mbliiednble kiaeTku. Mukporpy6ouku. Kietounsiit
ueHtp. CTpoeHHe M JIBM)KEHHE JKT'YTMKOB U pecHHYeK. MUKpOTpYOOUKH IHMTOILIA3MBI.
Llentpurons.

Anpo. Obonouka sfapa, XpOMaTUH, KapHoILIa3Ma, SAPBINIKH, UX CTPOCHHE U (YHKIIHMH.
SAnepupiii  O6enkoBbiii  Marpukc. [IpocTpaHCTBEHHOE pacHoJIOKEHHE XpOMOCOM B
uHTepdaszHoM sape. benku xpomaTuHa — TUCTOHBI.

Knerounsle  BikmroueHusa. CpaBHHUTENbHAs  XapaKTEPUCTHKA  KJIETOK  JYKapHOT
(pacTuTeNbHOM, )KUBOTHOH, IPUOHOIN)




AcCCUMMIISIIMS U TUCCUMWISIIMA — JBE CTOPOHBI MeTabonmu3ma. Turmbl oOMEeHa BEIIecTB:
aBTOTPOHBIA M TeTepoTpOoHBIA. YdyacTHe KHCIOpoJa B OOMEHHBIX IPOIECCaX.
Oueprerudyeckoe obecneueHue kietku: mnpeBpameHne AT® B oOMeHHBIX Mporeccax.
depMeHTATUBHBIM XapaKTep peakIuil KJIeTOYHOro wmerabonusma. @DepMeHTBl, HX
CTpoeHHe, cBOWCTBa W MexaHusMm geiictBus. Kodepmentsl. Ornnuus (pepMeHTOB OT
HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaTopbl U OEIKU-UHTUOUTOPBI. 3aBUCUMOCTh
CKOPOCTH (pepMEHTATUBHBIX PEAKLUN OT Pa3IMuHBIX (PaKTOPOB.

[lepBuuHbIl CHHTE3 OpraHMYECKUX BellecTB B KieTke. PorocuHTes. Poib xj10pomiacTtoB B
nporecce ¢orocunreza. CBeroBas W TemHOBass ¢asbl. [IpogyKTUBHOCTH (OTOCHHTE3A.
Bnusiaue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.
XemocuHTe3.  PazHooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPH(PHLIUPYIOIINE
OakTepuu, IKene300aKTepuu, cepodaKTepuu, BOJOPOAHBIE OakTepuu. 3HAYCHUE
XEMOCHHTE3A.

Anarpobnbie opranusMbl. Bunbel 6poxenus. [IpoaykTel OpoKeHUS M WX HCIOJIb30BaHUE
4enoBeKOM. AHa’pOOHbIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUN U BO3OYAUTENN
0ose3Hei.

AdpoOHBIE OpraHu3Mmbl. JTambl 3Heprerudeckoro obOmeHa. I[loAroToBUTENBHBIA HTaIl.
['mukonu3 — 6ecKuCIOpoAHOE paCUIEINIEHUE TIIFOKO3bI.

buonoruueckoe okuciaeHue, Win KIETOYHOE JbIxaHue. Poinb MUTOXOHIpHI B mponeccax
OMOJIOTUYECKOTO OKHCJICHUS. Huknuueckue peakLuu. OxucnuTenpHoe
dbochopmwmmpoBanue. [IpermmymectBa a’dpoOHOTO TyTH oOOMEHa BEHISCTB Tepe
aHa’poOHBIM. DPPEKTUBHOCTH SHEPreTUYECKOro ooMeHa

Peakuuu matpuyHOro cuHrtesa. [IpyHIMI KOMIUIEMEHTApPHOCTH B PEAKIMSIX MAaTPUYHOIO
cuHTe3a. Peanuzanus HacnencTBeHHON MHpoOpMmanuu. ['eHeTHyeckuil Koj, ero cBOWCTBa.
Tpanckpunuuss —  Marpuunblii  cuHTe3  PHK.  IIpuHmmner  Tpanckpunuuu:
KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIIIEIBHOCTh, ACUMMETPUYHOCTb. TpaHCIAUsa U €€ dTalbl.
VYuactue TtpaHcnoptHeix PHK B Ouocuntese Oenka. VYcnoBus OuocuHTe3a Oenka.
Koauposanue amuHokuciot. Posib pubocom B GuocunTe3e Oenka.

Opranuzanus reHoMa y MpPOKapHUOT W JyKapuoT. Perynsuus aKTUBHOCTH T€HOB Yy
npokapuot. ['unoresa onepona (®. XKakoo, XK. Mano). Perymnsamnus oOMeHHBIX IPOIIECCOB B
kieTke. KneTo4ynsiii romeocras.

Bupycsl — HekeTounble GopMbl KU3HU U 0OIuratHele napasutbl. CTpoeHue MpOoCThIX U
CIIO’KHBIX BUPYCOB, PETPOBUPYCOB, OAKTEPHO(aros.

BupycHble 3aboneBaHusi 4enoBeKa, JKMBOTHbIX, pactenuid. CIINJ, COVID-19,
COLIMAJIbHBIE U MEJUIIMHCKUE TPOOIIEMBI




Knerounsnii 1muki, ero mepuonbl u perymsmus. Matepdaza m muto3. OcoOeHHOCTH
IpoLeccoB, Mporekalmux B  uHTepdaze. IloaroroBka KIeTKH K  JENICHHUIO.
[Ipecunrernyeckuii  (HOCTMUTOTUYECKUI), CHHTETUYECKMH M  IOCTCUHTETHUYECKUMN
(IPEeMUTOTUYECKUI ) TIEPUOIBI UHTEP(A3BI.

Marpuunsiii  cunre3 JHK —  permkanms.  [lpuHnunsr  permukanuu — JIHK:
KOMIUJIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHHTE3, aHTUIIAPAJLJIEIIbHOCTb. MeXaHu3M
pemwukanun  JIHK. Xpomocomsbl. CtpoeHue xpomocoM. Tenomepbl u  Tenomepasa.
XpOMOCOMHBIN HAa0Op KIETKM — KapHOTHUIL. JIWIJIOMAHBIA W TaruIOWIHBIA HaOOpbI
xpoMocoM. ["'omosioruuneie XpoMoCcOMBI. 110510BbIE XpOMOCOMBI.

Henenne kierku — muTo3. CTaauM MHUTO3a U MPOUCXOJAIIME B HUX IPOLECCHl. THIIbI
muTo3a. KapuoknHe3 W UMUTOKMHE3. buonorndeckoe 3HaueHWe MHUTO3a. Perymsauus
MUTOTHYECKOTO UKJIa KiIeTKH. [Iporpammupyemas kineroyHasi THOEIb — arnonTos.
OyHKIIMOHATbHAS TCHOMHKA

OpraHI/IBM KaK OMOJIOTHMYECKast CHCTEMA




OOHOKIIETOUHBIE, KOJOHUAJIBHBIE, MHOIOKJIETOYHBIE OpPraHU3Mbl M MHOTI'OTKAHEBbBIE
OpPraHU3MBI.

@DopMBI pa3MHOKEHHSI OPTaHU3MOB: OecIioyioe (BKIF0Yasi BETe€TaTUBHOE) U MOJIOBOE. Buib
0€ecroJoro pa3sMHOXKEHUS: IOYKOBAaHUE, CIIOPYIALHUS, PparMeHTalus, KIOHUPOBAHHUE.
[TonoBoe pa3muHoxeHue. IlonoBble kieTku, uiaum ramerbl. Meio3. Craauu Meiosa.
IToBenenue xpomocoM B Mmeiose. KpoccuHrosep. buonornuyeckuii CMbICIH MeHO3a U
II0JIOBOTO Iporecca. Melo3 U ero MeCTo B )KM3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpimieBoe  paszputrue. ['ameroreHes y KUBOTHbIX. llonoBble  kenessl.
OOpa3oBaHue M pa3BUTHE MOJNOBBIX KiIeTok. CrnepmaTtoreHe3 u ooreHe3. CrpoeHue
MOJIOBBIX KJIETOK. OIUIONOTBOpPEHHE U 3MOpPUOHANBHOE DPAa3BUTHE JKUBOTHBIX. CrocoObl
OILJIOJIOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

WNuauBuyanbHOE pa3BUTHE OpraHU3MOB (OHTOreHes3). Craauu sMOpHOreHe3a )KUBOTHBIX (Ha
npuMepe Jarymku).  Jpoonerme. Tumbl  gpobnenms.  OcoOeHHOCTH — IpOOICHHS
MJIEKOITUTAIOIIMX. 3apOAbIIIEBbIE JUCTKU (TacTpyJisilus). 3akiajka OpraHOB U TKaHEW u3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BiusHME 4YacTell pa3BHBAIOILErOCS 3apoAblila
(oMOpuoHanbHAs MHAYKIMS). 3akjajJka IUIaHa CTPOEHHUS MKHMBOTHOIO KakK pe3yjibTaT
HepapxU4YecKUX B3aUMOJICUCTBHI IreHOB. BinsHue Ha SMOpHOHATIbHOE pa3BUTHE PA3IMUYHbIX
(aKTOpOB OKpY’KaroIei cpesbl.

Poct u pasBurue xuBOTHBIX. llocTamMOpuonansHbl nepuoxa. Ilpsmoe u Hempsmoe
pazButue. Pa3Butue ¢ mMeramopdo3oM y OECrO3BOHOYHBIX M IMO3BOHOYHBIX YKHBOTHBIX.
buonoruueckoe 3HaueHHE MNPSMOIO M HEOPSIMOIO pPa3BUTHUS, UX PACHPOCTPAHEHUE B
npupose. Tunbl pocra KUBOTHBIX. PAKTOPHI PEryJslUU POCTa KMBOTHBIX U YEJIOBEKA.
Cragun nocTIMOPUOHAIIBHOTO Pa3BUTHSI Y KUBOTHBIX U yesioBeka. [leproasl oHTOreHe3a
4eJI0BEKA.

PasmHoxeHne u pasButHe pacteHuil. ['ametodut m crnopopur. Meiio3 B KU3HEHHOM
nukie pacreHui. OOpa3oBaHue crmop B mpolecce Meifoza. ['amerorenes y pacTteHuil.
OmnogoTBOpPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHM3MOB. J[BOMHOE OIUIOJOTBOPEHHE Y
LBETKOBbIX pacTeHui. OOpa3oBaHME€ U pa3BUTHE CEeMEHU. MexaHHU3Mbl peryJsuun
OHTOT€HE3a Y PaCTEeHUH U KUBOTHBIX

I/ICTOpI/Ifl CTAHOBJICHUA W Pa3sBUTUA TCHCTUKU KaK HaYyKH. OCHOBHBIC TEHETHUYCCKUE
MOHSTHUS M CHMBOJIBI. ' OMOIOTHMYHBIE XPOMOCOMBEI, AJUICJIBbHBIC T'C€HBI, aAJIbTCPHATHBHBIC
IIPpHU3HAKH, )IOMHHaHTHBIfI n peuecanHHﬁ IMPpU3HAK, TOMO3HUI0Ta, Ire€TCPO3UroTa, 4YucTad
JIMHUA, FI/I6pI/IJII)I, T'€HOTHII, q)eHOTI/IH. OcHOBHEBIE METOJbI TCHETHUKH FI/I6pI/Il]OJ'IOFI/I‘—IeCKI/II71,
HHTOHOFHQCCKHﬁ, MOJICKyJIHpHO-PCHCTI/I‘-ICCKI/Iﬁ




Monorubpunnoe ckpemuBanue. IlepBbrii 3akoH MeHaens — 3aKOH €AMHOOOpasus
rubpuioB nepBoro mnokoisieHus. IlpaBuno nomunupoBanus. Bropoit 3akon Mennens —
3aKOH  pacuIeryieHus npu3HakoB. lluTonoruueckue OCHOBBI ~ MOHOTHOPUIAHOTO
cKkpenuBaHus. [ unoresa 4uCTOTHI raMer.

AHanusupyromee — ckpemuBaHue.  [IpoMexyTOuyHBIM ~ XapakTep  HacJIeJIOBAaHMUS.
Pacuiennenue npu3HakoB U HENIOJIHOM JOMUHUPOBAHUHU.

JurnbpunHoe ckpemuBaHue. Tperuid 3akoH MeHzaens — 3aKOH HE3aBUCHUMOIO
HacJleI0BaHMs TPU3HAKOB. LluTonornyeckre 0OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUS.
CuerieHHOE HacnenoBaHue npuszHakoB. Pabotel T. Moprana. CuenieHHOe HaclaeI0BaHUE
I€HOB, HAPYIICHHUE CLETUICHUS MEX1Yy TeHaMU. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.
I'enetnka moma. XpOMOCOMHBIN MEXaHHM3M OINPEACICHUS Moja. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIN U reTeporaMeTHbIN noj. ['eHeTnyeckas CTpyKTypa MOJIOBBIX
xpoMmocoM. HaciienoBanue npu3HaKoB, CLETIEHHBIX C ITOJIOM.

l'enoTun kak wnenoctHas cucrema. [lmeloTponus — MHOMKECTBEHHOE JICMCTBHUE TEHA.
MHoO)ecTBEHHbIN ajenu3M. B3anmoielicTBre HeaJulebHbIX TeHOB. KOMITTIEMEHTapHOCTD.
Onucras. [Tonumepust

BzaumoneiictBue reHoruna u cpeabl npu  (GopMupoBaHMM (peHoTHma. VI3MEeHUMBOCTH
NpU3HAKOB. KauecTBEHHbIE W  KOJNMYECTBEHHBIC IPU3HAKM. Buasl W3MEHYMBOCTH:
HEHACJIEICTBEHHAs! U HACJIEICTBEHHASI.

MomudukanmonHas W3MeHYMBOCTb. Ponb cpenpl B (OpMHUPOBAaHMM MOAM(PUKAMOHHON
n3MeHunBocTU. Hopma peakumu npusHaka. BapuannoHnsslil ps v BapuaiimonHas kpusast (B.
Horanncen). CoiicTBa MO (pUKAIIMOHHON U3MEHUYNBOCTH.

I'enotunuyeckass u3MeHYMBOCTb. (CBOMCTBa TE€HOTHIIMYECKOM W3MEHUMBOCTH. Buel
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MyTAallHOHHASL.

KomOunaTtuBHas m3MeH4YMBOCTh. Mel03 M IOJOBOM Mpolecc — OCHOBa KOMOWHATHBHOM
U3MEHUYMBOCTU. Pojb KOMOMHAaTUBHOM HM3MEHYMBOCTM B  CO3JAHUM T'E€HETMYECKOrO
pa3Ho00pa3us B Ipeienax 0JJHOro BUA.

MyranmonHass HM3MEHYMBOCTb. BuJbl MyTanmi: TI'€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHBIE M WHIYLUUPOBAHHBIE MyTallU. SIlepHbIE W LUTOMJIA3MATHYECKHE MYTalUH.
Comarnyeckrie ¥ NoJoBble MyTaluu. [I[puurHbI BOZHUKHOBEHMST MyTanuid. MyTareHsl U UX
BJIMSIHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAlIMOHHOTO MPOLECcCa. 3aKOH FOMOJIOTUYECKUX
psngoB B HacienctBeHHoW maMeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEeHUYUBOCTh U
HACJIEACTBEHHOCTh




Kapuotun uenoBeka. MexayHapoaHas NporpaMMma HUCCIEAOBaHUS T€HOMa 4eJlOBEKa.
MeTtoapl W3Y4YEHHUSI  TEHETUKHU 4eJ0BEKa: TeHEaIOTHYSCKHI, OJIM3HCIOBEIH,
IIUTOTCHETHUECKHH, MOIMYJISIHUOHHO-CTATUCTUYECKH, MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpemeHHOe omnpeaeieHue TeHOTHIIA: IMOJTHOT€HOMHOE CEKBEHHPOBaHUE,
FEHOTUIIMPOBaHUE, B TOM uyucie ¢ nomompbtlo [IIIP-ananmu3a. HacnencTtBeHHbie
3a00j1€BaHUs YeJOBeKa. [ eHHbIE W XpOMOCOMHBIC O0O0JIe3HHM uYenoBeKa. bomnesnu ¢
HACJEACTBEHHON  MPEApacloiOKEHHOCThI0. 3HAYEHUE  MEIUIMHCKOM TI'E€HETUKH B
MPEIOTBPALLIEHUH U JICUCHUN TeHETUYECKUX 3a00sieBanuii yesnoBeka. CTBOIOBBIE KIETKH

JlomecTukalusi M CceleKUus. 3apoKICHHUE CeNeKUMM U jJoMectukanuu. Yuenue H.M.
BaBuioBa 0 IEHTpax NPOUCXOXKICHUS W MHOrooOpa3wsi KYJIbTYpHBIX pacTteHuil. Ponb
CEJIEKIIMU B CO3JIaHUU COPTOB PACTEHH M MOPOJ KUBOTHBIX. COpT, MOpoja, MTaMM. 3aKOH
TOMOJIOTUYECKUX PsIOB B HaciencTBeHHOM m3meHunBocTh H.M. BaBuioBa, ero 3HaueHue
JUTSI CENIEKIIMOHHOM PabOoTEHI.

MeToabl ceneKIMoHHOM paboThl. MIcKycCcTBEHHBII OTOOP: MAacCOBBIA U MHIMBUIYaTbHBIN.
Oranbl KOMOMHAIIMOHHON cenekiuu. VcnpITanue mpou3BoauTeneil mo mnoromMcTBy. OT60p
10 TEHOTHITY C IIOMOIIBIO OIICHKU (DEHOTHITA IOTOMCTBA M OTOOP TI0 TEHOTHUITY C TIOMOIIIBIO
ananusa JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEeKIMOHHOW paboThl. PamuanuoHHBIT 1
XUMHYECKHA MyTareHe3 KakK HCTOYHHK MYTalWid Yy KYJIbTYPHBIX ()OPM OPraHU3MOB.
Hcrnonp30BaHKEe T€HOMHOTO PEIAKTUPOBaHUS M METOAOB pekomOuHaHTHBIX JIHK ms
MOJIyYEHUSI UCXOJIHOT'O MaTepuaa Jiisl CEeNeKLUH.

[lomyyeHue  MOMUILIONIOB. BuytpuBrgoBas — ruOpuau3aIs. bruskopoacTBeHHoe
CKpeIIBaHue, WM MHOPHIMHT. HepoacTBeHHOE CKpelBaHue, WK ayTOpuauHT. ['eTeposuc u
ero mpuunHbl. lcmomp3oBanme rerepo3urca B celekuuu. OTnanéHHas TUOPUAM3AISL.
[Ipeononenne Oecruiousi MEXBHUIIOBBIX THOPUAOB. JIOCTIDKEHMS CENEKIMH pacTeHWd |
JKUBOTHBIX

OOBEKTBbI, HCHOJNb3yeMble B OHOTEXHOJIOTHMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3Mbl, UX XapakTepHCTHKa. TpaaulMoHHas OMOTEXHOJOIHUs: XJieOoleuyeHue,
MOJy4YE€HHE KHUCIOMOJIOUHBIX IPOAYKTOB, BHHOJeNUE. MMKpPOOHOIOTHYECKUH CHHTE3.
OOBekTel MHKpOOMONOrnYeckux TexHosoruil. Ilpons3BoacTBo Oenka, aMUHOKHCIOT U
BUTaMUHOB.  VICKyCCTBEHHOE  OIUIOJOTBOpPEHME. PEKOHCTpyKIMsS — SMIEKIETOK U
KJIOHUPOBAHUE )KUBOTHBIX. METO/ TPAHCIIJIAHTALIMH SJIEP KIJIETOK.

XpoMOCOMHas M TeHHas MHXeHepusl. VICKyCCTBEHHBIM CHHTE3 I'eéHa U KOHCTPYHMPOBAHHUE
pexomOuHanTHeIX JIHK. JlocTwkeHMst M TNEpCleKTUBBI XPOMOCOMHOM U TE€HHOU
WH)XeHepuu. MeauunHckue OMoTeXHOIOTuH. VIcronbp30BaHne CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/IC OpTraHu4€CKOro Mmupa




Buonoruueckoe pazHooOpasue oprann3mMoB. CoBpeMeHHast CUCTEMa OPTaHUYeCKOro MHpa.
[Mpunmunsl  knaccudukanuu — opranu3MoB. OCHOBHBIE  CHCTEMATHYECKHE TPYIIIIBI
OpPraHU3MOB.

OCOOGEHHOCTH CTPOCHMS U JKU3HEIESITEIbHOCTH OJHOKJIETOUHBIX OpraHu3MOB. bakrepuu,
apxeW, OJHOKJICTOYHblE TpUOBI, OJHOKJIETOYHBIE BOAOPOCIHU, JAPYIHME€ IPOTHCTHI.
KononuanbHble opraHu3mbl. [IBH)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KTYTUKOBO€, PECHHYHOE. 3aliuTa y OIHOKJIETOYHBIX OpraHu3MoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoOB. Takcuchbl

MHOrokJieToOYHbIE pacTeHHs. B3anMOCBA3b YacTel MHOTOKJIETOYHOTO OpraHusma. TkaHw,
OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O opranu3ma. Opranu3m Kak €IMHOE 1EJIO0€.
Txkanu pacrenmit. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBareibHas, IOKPOBHAs,
MPOBOJAINIAS, OCHOBHas, MexaHuueckas. OcoOGHHOCTH CTpoeHHs, GYHKIMA |
pacrooXeHus TKaHEeW B OpraHax pacTeHH

BereraruBHble U reHepaTUBHBIE OpraHbl pacTeHui. yHKIIMY OPraHOB M CUCTEM OpPraHOB.
Kapkac pacrennii. JIBMKEHHME MHOTOKJIETOYHBIX PACTCHUM: TPONU3MBI U HACTHM.
[Toryonienne BOJIBI, YITIEKUCIOTO ra3a U MUHEPAIBHBIX BEIIECTB PAaCTCHUSMHU. J[pIxaHue
pacrenuil. Ju¢¢ys3us ra3oB uepe3 NOBEPXHOCTh KIETKU. TpaHCIOPTHBIE CHUCTEMBbI
pacTeHuid. Bplnenenue y pacteHuil. 3amuTa y MHOTOKJIETOYHBIX pacreHui. Kyrukyia.
CpencrBa IacCUBHOM U XMMHUYECKOH 3alUThl. DUTOHIIMIBI.

PasnpaxxumocTs M perynsiuus y OpraHu3MoB. PaszgpakuMocTb U peryisinus y
MHOT'OKJIETOYHBIX PACTEHUI. POCTOBBIE BEIECTBA U UX 3HAYCHUE

MHOroOKJIETOYHBIE KUBOTHBIE. B3auUMOCBS3b YacTe€ld MHOTOKJIETOYHOTO Opranu3ma. TkaHu,
OpraHbl U CUCTEMBbI OPTaHOB MHOTOKJIETOYHOTO opraHu3ma. OpraHnu3M Kak €IMHOE IIeJIOE.
TI'omeoctas. TkaHu >KUBOTHBIX W 4YeJIOBeKa. THIBI KMBOTHBIX TKaHEH: SIUTEIHalIbHAas,
COCIMHUTENbHAs, MbIlIeyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, QYHKIHHA U
pacIIONOKEHUSI TKAHEN B OpraHax )KMBOTHBIX U YEJIOBEKA




Opranbl U CHUCTEMbI OPraHOB JKUBOTHBIX. DYHKIIMM OpPraHoB U cUCTeM opraHoB. Omnopa
Tena opraHu3MoB. CKelleThl OJHOKJIETOYHBIX U MHOI'OKJIETOUHBIX XUBOTHBIX. HapyxHbIil
U BHYTpeHHUH ckeseT. CTpOEHUE U TUIIbI COEIUHEHUS KOCTEM.

JIBMKEHHNE MHOTOKJIETOYHBIX JKMBOTHBIX. [IuTanue >kMBOTHBIX. [InTaHue MO3BOHOYHBIX
KUBOTHBIX. JlpIxaHue ®UBOTHBIX. KoxkHOE nbixanue. JKabepHoe U IEroyHoe AbIXaHue.
JIpIxaHW€ II03BOHOYHBIX >XKMBOTHBIX. OBOJIOLUOHHOE YCJIOXHEHHE CTPOCHHSA JETKUX
IIO3BOHOYHBIX JKUBOTHBIX. JlpIXaTelnpHass CUCTEMAa 4YeJIOBEKAa. MeXaHu3M BEHTWIALHMU
JNETKUX y NTHL M MJICKONMTAOIMKX. TpaHCIOPT BEIIECTB Y OPraHu3MoOB. TpaHCIopT
BEUIECTB Yy >XMBOTHBIX. KpoBeHOCHas cucrema um e€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX. Kpyrn KpoBooOpamieHHus. OBONIONMOHHBIE —YCIIOKHEHHS
CTPOEHHUsI KPOBEHOCHOW CHUCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. BbIIeleHNE y OpraHu3MOB.
Boinenenue y xuBoTHbIX. CokpaTuTenbHble Bakyonu. Opransl BoieneHus. CBsi3b I0J0CTH
TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM CHCTEMaMM. BblaeneHue y IT03BOHOYHBIX
JKUBOTHBIX. 3allUTa Y MHOIOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX IPOU3BOHBIE.
PasnpaxxumocTs M perysnsuus y OpraHu3MoB. Pa3Ipa)kuMoCTb y OJHOKJIETOYHBIX
opranu3moB. Takcuchbl. Pa3gpaxxumocTs M perynsnus y MHOTIOKJIETOYHBIX PAaCTEHHH.
PocToBbI€ BelecTBa U MX 3HaYCHHUE.

HepBHas cuctema u peduieKTOpHasi peryisiius y MHOTOKJIETOYHBIX *UBOTHbIX. HepBHas
cucteMa U €€ OTAENbl. DBOJIOLUOHHOE YCIOXHEHHE CTPOEHUS HEPBHOM CHCTEMBI Y
KUBOTHBIX.

Pazpabotka anroputMoB U mporpamm s 3GGeKTHBHON (DYHKIIMOHAILHOW AaHHOTAIUH
T€HOMOB, TPAHCKPUITOMOB, IMPOTEOMOB, META00JIOMOB MHKPOOPIaHU3MOB, PACTEHHUH,
KUBOTHBIX U 4EJIOBEKA

OpFaHI/ISM YCJIOBCKA U €T0 3JOPOBLE

Opranbl M CHCTEMBI OpraHoB 4uejoBeka. OTIenbl TOJOBHOTO MO3ra IMO3BOHOYHBIX
KUBOTHBIX. Pediexc u peduexktopHass nayra. be3ycioBHble U YCIOBHBIE peQIIEKCHI.
I'ymopanbHas perynsinuss W 3HAOKPUHHAs CUCTEMa >KMBOTHBIX M 4YesoBeka. JKene3bl
SHJIOKPUHHOM CHUCTEMBI U HUX TOPMOHBI. JlelicTBue ropmMoHOB. B3auMOCBS3b HEPBHOU M
SHAOKpUHHON cucTteM. ['mnoranamo-runodusapHas cuctema. Pedrexc u pedaexropHas
nyra. be3ycnoBHbIE U YCIOBHBIE pehIeKChI

3ammra opraHusma oT Oomne3Heil. VMMyHHas cuctema uenoBeka. KieTouHblii u
IYMOpaJIbHBIA UMMYHUTET. BpoKAEHHBIN, MPHOOPETEHHBIN CrIeU(pUUECKU UMMYHHTET.
Teopust knoHanpHO-cenekTuBHOro uMMyHureta (IL.DOpnux, @.M.bepuer, C.Tonerasa).
BocnanurensHple OTBETHI OpraHuW3MoOB. Poilb BpOXAEHHOTO MMMYHHMTETa B Pa3BUTHHU
CUCTEMHBIX 3a00JIeBaHUI




KpoBenocHas cucrema m e€ opransl. Cepjle, KpOBEHOCHbIE COCYAbl M KpoBb. Kpyru
KpoBooOpanienus. Pabora cepaua u e€ perynanus

Jpixanue yenoseka. {uddysus razoB yepes MOBEPXHOCTh KIETKH. J{pIxaTenbHas cucremMa
yesoBeKa. JpIxaTenbHas MOBEpXHOCTb. Perymsanus npixanus. JpxaTeabHble 00bEMBI

[IumeBapurensHas  cucreMa  4einoBeka.  OThenbl  NUILNEBAPUTENIBHOTO  TPAaKTa.
[InmeBapuTenbHbIe )Kene3bl. BHYTPUIIOIOCTHOE U BHYTPUKIIETOYHOE ITUIICBAPEHUE

ITokpoBel u ux mnpousBoanble. Opranbl BbiaenaeHus. Ilouku. Ctpoenue wu
¢bynkuonupoBanre HeppoHa. DunbpTpanus, cekpenuss W 00OpaTHOE BcachblBaHHE Kak
MeXaHU3MBbI paboThl OpraHoB BblaeaeHus. OOpa3oBaHHE MOUYHU Y YEJIOBEKA

HBI/I)KGHI/IC YyeJIOBEKa: MbleyHas cucteMa. CkeleTHhIe MBIIINBI U UX pa60Ta. CTpOCHI/IC u
THUIIBI COCAMHCHUA KocTel

TCOPI/IH ABOJIIOIMH. Pa3BuTHE )KU3HU Ha 3emie

OpomonronHas teopus Y. [lapBuna. [Ipennocbuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
U HayyHas nesarenbHocTh Y. J[apBuHa.

JBuwkymme cunbl 3Bomtonuud BuAoB 1o Y. JlapBuHy (BbICOKass HWHTEHCHBHOCTH
Pa3MHOXKEHHS OpraHU3MOB, HACJIEJCTBEHHAs U3MEHYMBOCTh, OOpb0Oa 3a CyLIECTBOBAHME,
€CTECTBCHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrernyeckoit Teopun 3otonuu (CTI). HeirpanbHast TeOpHs 3BOJIOLNN.
CoBpeMeHHass SBOJIOIMOHHAs OWOJOrHMs. 3HAUY€HHWE DHBOJIIOLMOHHOW TEOpUH B
(OpMHPOBAHUM €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA




[Monmynsauus kak sjeMeHTapHas eauHuna 3Bomonud. COBpeMEHHbIE METO/Abl OLEHKH
TEHETUYECKOr0 pPa3HooOpazus M CTPYKTypbl nonynsuuil. 3menenue reHodoHga
NOMYJSAUUM  KaK 3JIEMEHTApHOE HBOJIOLUOHHOE sIBJIEHHE. 3aKOH TI'€HETHYECKOro
paBHoBecus Jx. Xapnu, B. BaitnOepra.

OneMeHTapHble (DAKTOphl (IBMXKYIIME CHJIBI) HBOJIONMH. MYyTallMOHHBIN mpoIecc.
KomOunaTtuBHas n3MeHYHBOCTb. [[peli reHoB — ciryyaiiHble HEeHANPaBJICHHbIE H3MEHEHUS
gacToT ayuieneil B nomynauusx. Dddekr ocnoBarens. Murpauuu. M3051smums DOMyIISIHA:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onosorn4eckas (penpoyKTHBHAS).

EcrecTBeHHbIil 0TOOpP — HampaBisiomui (akTtop 3BOMIONMU. DPOPMBI €CTECTBEHHOI'O
oTOOpa: JBUXKYIIMN, CTaOWIM3HMPYIOIIMHA, pas3pblBatoluil (au3pynTuBHbIi). IlonoBoit
otbop.

[TpucnocoOaeHHOCTh OpPraHU3MOB Kak pEe3yJlbTaT MHUKPOIBOIIOLMH. BO3HMKHOBeHHE
NPUCTIOCOONCHUH y  OpraHm3MoB. Apomopho3sl W uauMoamantanud. lIpumeps
npucrnocodaeHnid y opranu3MoB. OTHOCUTEIBHOCTD MPUCIIOCOOICHHOCTH OPTaHU3MOB.
Bun, ero kpurepun u cTpykTypa. BupooOpa3zoBaHue Kak pe3yabTaT MHKPOIBOJIOLIUU.
W3onsimus — ximrodeBodd akTop BUIooOpazoBaHus. Iyt u criocoObl BUA00Opa30BaHUS:
ajuionaTpudeckoe (reorpapuueckoe), CUMIATPUUECKoe (IKOJIOTHYECKOE), «MIHOBEHHOE)
(monumuionan3anus, rudpuauzanus). JaureabHOCTb SBOIIOUOHHBIX ITPOLECCOB.
MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BomtonuoHHONW OHonOrMM B pa3pabOTKe HAy4YHbIX METOJOB COXPAaHEHUS
O6uropa3zHooOpa3us. MUKpOIBOIIONMS U KOIBOMIOLMS TAPA3UTOB M UX X03s51€B. MeXaHn3Mbl
(hopMHUPOBAHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CITIOCOOBI 0OPHOBI ¢ HEl




MeTtoapl n3yueHus: Makpo3BoJtoiuu. [laneonTonornueckre METoAbl U3yUEHHS IBOJIOLIUU.
ITepexoanbie GopMbl U GUIIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpaguueckue meroasl u3ydeHus osBomouuu. CpaBHeHue ¢Guopbl U (ayHBI
MaTEepUKOB H OCTPOBOB. buoreorpaduueckue obOnactu 3emiau. Buabl-oHIEMUKH U
PEITUKTHI.

DOMOpPHOIOTHYECKUEe U CPABHUTEIHbHO-MOP(OIOTHUYECKHE METOJbl M3yYEHUS HBOJIOLIHUU.
'enernyeckue MeXaHU3Mbl DSBOJIIOIMM OHTOI€HE3a U MOSBICHUS SBOIIOIMOHHBIX
HOBIIIECTB. [ 'OMOJIOTMYHbBIE M aHAJIOTUYHBIE OpraHbl. PyarMeHTapHbie Opraibl U aTaBU3MBI.
MonekynsipHO-TeHETHUECKHE, OMOXMMHUYECKHEe U MaTeMaTUYeCKUE METOAbl H3YyYeHUs
sBomtoruu. ['omonornunsie renbl. COBpeMEHHBIE METOIbl TOCTPOCHHS (PHIIOTEHETUIECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTALIUU U YBOJIOIUS TEHOMOB.

O6mue 3akoHOMepHOCTH (TTpaBuia) 3Bosonnu. HeodpatuMocTh 3BOMIONMU. AanTHBHAS
paauanus. HepaBHOMEpPHOCTh TEMIIOB SBOJIIOLIMH




Hayunple THIOTE3Bl NPOUCXOXKICHHUA >KU3HM Ha 3emiie. AOHOTeHe3 M MaHCHEepMUs.
JloHayuHblEe TIpEACTABIEHUS O 3apOXKJIEHUM SKU3HM (KpeauuoHusMm). ['umoresa
IIOCTOSIHHOTO CaMO3apOXICHUs >KU3HM U €€ omnposepxkeHue onsitamu D. Penm, JIL
Cnanmnannanu, JI. [Tacrepa. [Iponcxoxaenue )u3HA U acTPOOUOIIOTHSI.

OcHOBHBIE 3Talnbl HEOPraHUYECKoH 3BotonuHU. [InanerapHas (reosoruueckas) BOIFOLMSL.
Xumuueckass  3BOJIOLUA.  AOHOreHHBIH  CHHTE3  OpPraHMYECKUMX  BEIECTB U3
Heopraamueckux. OneiT C. Musuiepa u I'. FOpu. O6pa3oBaHue moJimMepoB 13 MOHOMEPOB.
KoanepBarnas runore3a A.M. Onapuna, runore3a nepBuynoro O0ynpona J[x. Xomnzeiina,
reHetudeckas runoresa [. Mémnepa. Pubosumer (T. Yek) u rumoreza «vupa PHK» V.
I'un6epra. opmupoBaHre MEMOpPaH U BOZHUKHOBEHUE MPOTOKIICTKH.

Hctopusa 3emnmu u Meronsl €€ wu3ydeHMsA. JIckonmaemble OpPraHUYECKHE OCTAaTKH.
I'eoxponomorust u e€ wmeroApl. OTHOcuTeNnbHass M aOCONIOTHAs TE€OXPOHOJIOTHS.
I'eoxpoHosiornueckas 1mkasua: 0Hbl, 3pbl, HEPUOBL, JITOXH.

HavanpHble aTanel opraHudeckoi 3Boytonud. IlosiBieHHne M 3BOIOLUS NEPBBIX KIETOK.
Opomtonus MeTabosnn3ma. BosHUKHOBEHME MTepBBIX 3KocucTeM. COBpEMEHHbIE MUKPOOHbIE
OMOTUIIEHKM Kak aHaJor HepBbIX Ha 3emiie coobmiectB. Ctpomaronutsl. [IpokapuoTsl u
9yKapUOTBHI.

[Ipoucxoxaenue 3ykapuoT (CUMOHMOTreHe3). DBOJIIOLMOHHOE IPOUCXOXKIECHUE BHPYCOB.
[IpoucxoxaeHre MHOTOKJIETOUYHBIX OpPIraHW3MOB. BO3HUKHOBEHHE OCHOBHBIX TIpYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl 3BOMIONMU BBICHIMX pacTeHuid. OCHOBHbIE apoMOp(oO3bl pacTeHUil.
Beixon pacrenuit Ha cymry. IlosiBieHne crnopoBBIX pPacTEHUH M 3aBOEBAaHUE MMM CYILH.
Cemennble pacteHus. [IponcxoxkaeHne NBETKOBBIX PaCTEHU.

OcCHOBHBIE 3Tamnbl 3BOJIOLUU KUBOTHOrO Mupa. OcHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBbie
XOpAOBble KUBOTHbE. JKuM3Hb B Bojae. DBoOJOLMS MO3BOHOYHBIX. IIpomcxoxnenue
ampubuit u pentunuil. [IporcxoxaeHne MIEKONUTAIOMUX U NTULl. [IpyHIMI KITFOUEBOTO
apomopdo3za. OcBoeHne 6eCII03BOHOUYHBIMU U TO3BOHOYHBIMU KHBOTHBIMH CYILIH.
Pa3BuTHe xu3HM Ha 3eMiie 1O 3paM U NEPUOJaM: apXel, MpOTepo30H, Maneo30i, Me3030i,
KaifHo30i. OO11as xapakTepucTHKa KJIMMaTa M reoJornyeckux mporeccos. [losBienue u
pacuBeT XapakTepHBIX OPraHM3MOB. YTJeoOpa3oBaHHE: €ro YCJIOBHS M BIMSHUE Ha
ra3oBbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMHpaHHSI — 3KOJOTHYECKHE KpU3UChl mpouuioro. [IpuuuHbl U cieacTBus
MaccoBbIX BIMUpaHHil. COBpEMEHHBIN IKOJIOTUYECKUIN KPU3UC, ET0 0COOEHHOCTH




Pasnens! u 3agaun antpononorud. Meroas! anTponosoruu. CTaHOBICHUE IPEACTABICHUN
0 IIPOUCXOXKACHUH YesloBeKa. COBPEMEHHBIE HAYYHbIE TEOPHH.

CxonmerBo  4yenoBeka € JKMBOTHBIMH. (CHCTEMaTHYECKOE IIOJIOKEHHE  YEJIOBEKA.
CBuerenbcTBa CXOJACTBA YENOBEKAa C JKUBOTHBIMU: CPAaBHUTENIbHO-MOP(}OIOTHYECKHUE,
IMOPHUOIIOTUYECKUE, (PUZNOIOTO-OMOXUMHUYECKUE, TToBeieHYeckre. OTan4ns 4enoBeKa OT
KUBOTHBIX. lIpAMOXOXI€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IIpU3HaKkoB. PasBurtue
TOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON CUCTEMBI.

JBwxymme  cwibl  ((akTopel)  aHTpPONOreHe3a:  OMOJOrMYecKHe,  COIHUaJbHBIC.
CooTHolleHne ONOJIOTMYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOI€HESE.

OcCHOBHBIE CTalUN aHTPONIOTeHe3a. ABCTPAIONUTEKH — IBYHOTHE MpeaKu aroaci. Yemosek
YMEJIbIi, IIEpBbIE U3TOTOBJICHUS OPYAUM Tpyna. YenoBek NpsAMOXOASIINN U IEPBII BBIXO.
mone 3a  mpenensl  Adpuku. YemoBek reimenbOeprckuii — oOmmi  mpemox
HEaHJEPTAJIbCKOrO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. UenoBek HEaHAEPTAIbCKUM KaK BHJL
JOJEN XONOJHOro KiuMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THWIIA, JEHHCOBCKHM
4eJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenaMu AQpHKy.

OBOJIONUS COBPEMEHHOIO 4YejoBeKa. EcTeCTBEHHBIM OTOOp B MOMYISIMUAX 4YeJIOBEKa.
MyranuoHHbIH Tporiecc W monuMopdusMm. llomynsimuoHHBIE BONHBI, Apei( TEHOB,
MUTpanus u «3QQPeKT OCHOBATENA» B MOMYJIALUAX COBPEMEHHOIO YeJIOBEKa.
Yenoseueckue pacel. Ilonstue o pace. bonbiime pacel: eBporeouaHas (eBpasuiickas),
aBCTpaJlo-HerpouHas (3KBAaTOpHAJbHAs), MOHIOJIOMAHAS  (a3MAaTCKO-aMEpUKAHCKas).
Bpewms u nytu pacceneHus yesoBeka 1o IuiaHere. EquHCTBO dyenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. llpucrnocoOiieHHOCTh ueraoBeKa K pa3HbIM  YCIOBUSM
OKpy:karolel cpeabl. BnusHue reorpadguueckoit cpenbl u peiidga reHoB Ha MOpP(OJIOTHIO
1 (PU3HOJIOTHIO YeIOBEKa

OKOCUCTEMEI U MMpUuCymue MM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun skosorun. CBsi3b DKOJIOTUH C IPYTUMH HAYKaMHU.

Mertoab! 3konoruu. IloneBbie HaOMOAEHUS. DKCIIEPUMEHTHl B AKOJOTHM: MPHUPOJHBIE U
nabopaTopHble. MojenupoBaHue B 3KOJOTMH. MOHUTOPHHI OKpY)KaloLled cpeabl:
JIOKAJIbHBIN, pETUOHAIBHBIN U TTI00aJIbHBIN




Okonorndyeckue  (GakTopbl M 3aKOHOMEpHOCTH uX jaedcTBus. Kiaccuduxanms
JKOJIOTMUECKUX (pakTopoB: abuoTHUecKhe, OMOTHYECKHe, aHTpomnoreHHoie. OOmue
3aKOHOMEPHOCTH JeWcTBUS dKojorndyeckux QaxtopoB. IlpaBunmo wmunumyma (K.
[npenrens, F0. JInbux). TonepaHTHOCTh. DBpUONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.
AbuoTtndeckue (aktopbl. CBET Kak dKOJOTHUYECKHi (akTop. JelicTBHE pa3HBbIX y4acTKOB
COJIHEYHOT'O CIEKTPa HAa OpPraHU3Mbl. DKOJIOIMUECKHUE IPYNIbl PACTEHUN U KUBOTHBIX I10
OTHOILIEHUIO K cBeTy. CurHaibHas poib cBera. oronepuoausm.

Temmneparypa kak skojormueckuii ¢akrop. [leiicTBue Temmeparypbl Ha OpPTraHU3MBI.
[ToiikunoTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE M CTEHOTEPMHbBIE
OpraHU3MBbI.

Bnaxknocte kak skomnoruyeckuit ¢akxrtop. IlpucnocobneHus pacTeHuil K MOIAEPKAHUIO
BonHoro Oananca. Knaccudukanus pacreHuilt mo oTtHomieHuto k Boje. IlpucnocoGnenus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO peXUMa.

Cpenpl oOuTaHMsS OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3AYILIHAs, I[MOYBEHHAs, TIIyOWHHAs
[IO/INIOYBEHHAs, BHyTpUOpraHusMeHHas. DOU3NKO-XMMHUYECKHE OCOOEHHOCTH  Cpel
obutanus opraHu3mMoB. [Ipucnoco0neHns OpraHu3MoOB K KU3HH B Pa3HBIX Cpeax.
buonoruueckue purmpl. BHeninue u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOJUYHbBIE PUTMBI.
[TprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHIA YKU3HH.

XKuznennsie ¢opmbl opranu3moB. [lonstue o xusHeHHOU (opme. JKusHeHHbIE (HOPMBI
pacTeHuii: AepeBbsl, KyCTAPHUKHU, KyCTADHUYKHA, MHOTOJIETHUE TPaBbl, OJHOJIETHUE TPABBI.
XKuznennole (HOpMBbl KUBOTHBIX: TUAPOOUOHTHI, F€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH
CTpOeHUs 1 00pa3a KU3HHU.

buotuueckne  Qakrtopel. Bumbl  OMOTHYECKHMX  B3aMMOJICUCTBHI:  KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOMO3 u ero Qopmsel. Ilapasutusm, Kkoomepauusi, MYTYyaju3M,
KOMMEHCaJIN3M (KBapTUPAHTCTBO, HaxjeOHuM4ecTBO). Herpoduueckue B3aumonencTBus
(Tormueckue, Gpopuueckue, Gadbpuyeckue). 3HaueHHE OMOTUYECKUX B3aUMOJCUCTBUHN IS
CYIIECTBOBAHUS OPraHU3MOB B cpejie oouTaHus. [IpMHIMT KOHKYPEHTHOTO UCKITIOYEHHUS




DKOJIOTHYECKHE XapaKTepUCTUKU monyisinuu. [lomymsuus kak Ouosiormdeckas cucrema.
Poinb HeoHOpPOHOCTH cpefibl, (pu3nuecKkux 0apbepoB U OCOOEHHOCTEH OMOJIOTUU BUIIOB B
(GbOopMHpPOBaHUN TPOCTPAHCTBEHHOW CTPYKTYpbl monyisiuuid. OCHOBHBIE MOKa3aTesH
MONYJIALIMKA: YUCIIEHHOCTD, IUIOTHOCTh, BO3pAaCTHAsl U II0JIOBAsl CTPYKTYpPA, POKAAEMOCTD,
IIPUPOCT, TEMII POCTA, CMEPTHOCTH, MUTPALUI.

Okojorudeckas CTpykTypa nomyisuuu. OneHka YHMCIEHHOCTH momnyiasiuuu. JIuHamuka
NOMYJSINMM U €€ peryisuusa. buotudeckuii NmOTeHUIMan nomyasiuuu. MozaenupoBaHue
JUHAMHMKU nomyisinuu. Kpusele pocTa 4uCieHHOCTH momnyisiuuu. KpuBble BBIKHMBaHUS.
Perynauus 4uciaeHHOCTH MOMyJALUI: posib (PAaKTOPOB, 3aBUCSIIUX U HE 3aBUCSIIUX OT
IUIOTHOCTH. DKOJIOTMYECKUE cTpaTeruu BuaoB (r- u K-crparerun).

[lonatue 00 oKojoOruyeckoid Humie BuAa. MectooOuTanue. MHOroOMepHass MOJENTb
skojornyeckod Humum  Jx.JM. XarumHcona. Pa3Mepel  3KOJIOTMYECKOM  HUIIM.
[loTrenumanpHas U pealn30BaHHAs HULIY.

Bun xak cucrema nomynsuui. Apeansl BUAOB. Buabsl M MX KM3HEHHBIE CTpPATETHU.
3aKOHOMEPHOCTH IIOBEIEHUS M MHUIpalMi >KMBOTHBIX. buonorunueckne WHBa3uu
4yKEPOAHBIX BUJIOB

CooOmiectBa opranu3zMoB. buoneHo3 u ero crpykrypa. CBsi3u MexXay OpraHu3Mamu B
Oouoneno3e. DkocucreMa Kak OTKpbITas cucrema (A./Dx. Tencnm). D@yHKUMOHAIBHBIE
OJIOKM OPTaHM3MOB B HKOCHCTEME: MPOAYIICHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduyeckue 1enu u cetu. AOMOTHIECKUE OJIOKM dKOcHcTeM. [10YBBI M WIIBI B
sKkocucTteMax. KpyroBopor BeLeCTB U MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE ITOKa3aTeIN dKOCUCTEMbI. bruomacca u nmpoaykuusa. OKOJIOTHYECKUE THPaMUIbI
qucen, OMoMacchl U SHEPTUU.

HamnpasneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBUuHbIE U BTOPUUHBIE
CYKLIECCMM M MX IPUYMHBL. AHTPOIOTrE€HHbIE BO3JEUCTBUS Ha cykueccud. KimmakcHoe
cooOuiectBo. buopazHooOpasue 1 MoiHOTa KPYyroBOpoTa BEIIECTB — OCHOBA YCTOHUMBOCTH
COO0OIIIECTB.

[IpupoaHble SKOCUCTEMBI. AHTPOIOTE€HHBIE 3KOCHUCTEMBL. ATposKocucTeMa. ATPOIIEHO3.
Pa3znnums Mexx1y aHTpONIOT€HHBIMHA U IPUPOJHBIMH dKOCUCTEMAMH.

VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢uiopa u ¢ayHa.
Cunantponu3zanust ropoackoil ¢ayssl. buonornyeckoe u X03siCTBEHHOE 3Hau€HHE
arpo’KOCUCTEM U ypOO’KOCUCTEM. 3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX
B3aUMOJCHCTBUI OPraHU3MOB B IKOCUCTEMAX.

[lepeHoc oHepruM ¥ BEIIECTB MEXKIY CMEXKHBIMU SKOCUCTEMAaMH. Y CTOWYHUBOCTh
OpPraHU3MOB, TOIMYJALUA M SKOCUCTEM B YCJIOBHSIX €CTECTBEHHBIX M AHTPONOTE€HHBIX
BO3/ICUCTBUHU




buocdepa — obmieruranerapHas 000j09ka 3eMJd, TIIe CYIIECTBYET WJIM CYIIECTBOBaja
*u3Hb. Yuenue B.UM. Bepuanckoro o 6uochepe. Ob6nactu 6uocheps u e€ coctan. XKupoe
BeIIEeCTBO OMOcdepsl U ero (QyHKIIHH.

3aKOHOMEPHOCTH cyliecTBoBaHust Oouochepsl. OcoOeHHOCTH Onocdepbl Kak TIo0anbHON
sKocucTembl. JluHamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTel Bemects u
OMOTeOXMMHUYECKHE ITUKIIBI (YTIIepo/ia, a30Ta). PUTMHYHOCTE siBIIeHUH B Ouocdepe.
3onaneHOCTh OHOCheprl. [lonarue o 6mome. OCHOBHBIE OMOMBI CYIIM: TYHJIPA, XBOWHBIC
Jieca, CMEIIaHHBbIC W IMIUPOKOJIMCTBCHHBIE Jieca, CTENHU, CaBaHHBI, TyCTHIHU, TPOITHMYECKUE
nieca, BBICOKOTopbs. Kimumar, pacTuTenbHbIN U 5KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpykrypa u (QyHKUMS >KMBBIX CHCTEM, OIIEHKAa HX PECYpPCHOrO TMOTEHIHala MU
onocdepHbIX QYyHKIUN

OKoJlorn4Yeckue KpU3UChl M MX NpuuMHbBL. Bo3zgelictBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOW cpenpl. OXpaHa Bo3ayxa. 3arps3HeHue BOJAHOM cpenbl. OxpaHa
BOAHBIX pecypcoB. Paspymienune mnousbl. OxpaHa IIOYBEHHBIX pecypcoB. M3meHeHue
KJIIMAaTa.

AHTpOIIOT€HHOE  BO3JCHCTBUE Ha PACTUTENbHBIA M  KUBOTHbIE Mup. OxpaHa
PacTUTEIBLHOIO U XUBOTHOTO MHUpa. OCHOBHbBIE MPUHIUIBI OXpaHbl Ipupojbl. KpacHble
kauru. Ocobo oxpansiemble npuponnbie Tteppuropuu (OOIIT). boranuueckue caabl u
300JIOTUYECKUE TapKHU.

OcHOBHbIE MPUHIMIIBI YCTOHYMBOTO Pa3BUTHS YEJOBEUECTBA U MpUPOJbl. PannonanbHOe
IIPUPOJIOIIOIB30BAaHUE U COXPAHEHUE OMOJIOrMUYECKOro pa3HOo0pa3us 3eMiu




YUYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

* buonorus. buosornueckue cucTemMsl U IPoLIECChl; yriyoiaeHHoe o0yuenue, 10
kiacc/ TepemoB A.B., [letpocosa P.A. O06mecTBO ¢ orpaHUYCHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buosiorus. buonornueckue cucteMsl U IPOLIECCHI; yriayOiaeHHoe 00y4yeHue, 11
kiacc/ TepemoB A.B., Iletpocosa P.A. O06miecTBO ¢ orpaHUYCHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

B.U. CuBornazos, .b. Aradonosa, E.T. 3axaposa . O6uias 6uonorus. 10 kinacc

B.1. Cusornasos, U.b. Aradonona, E.T. 3axaposa. O0mas 6uosnorus. 11 kmacc.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

buonorus. buonoruyeckue cucreMsl u npoiieccol, 10 kiace/ Tepemon A.B.,
[Terpocosa P.A., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « MOL]
MHEMO3HWHA»»

43

buonorus. buonoruueckue cuctemsl U npoueccsl, 11 knace/ Tepemos A.B.,
[TerpocoBa P.A., OO011iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCThIO « O]
MHEMO3HNHA»

45

buonorus, 11 kmace/ Aradonosa 1.b., Cuornazor B.1., O6mectBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIMOHEpHOE 0OIIECTBO
«M3narenbctBo «IIpocBenieHue)

buonorusa. N.}0.11asnos, /I.B.Baxuenko,/[.B.MockBuueB. U3naTenscTBo "
dennkc"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

OUIIN. baHK OTKPBITHIX 3aIaHUM.

I'ymun . Pemry cam. EI'D.






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 669156940959655819463310575184336563501118403001
Bnageney 3apyBuHa HaTansa GopucoBHa

OeicTevTened C 30.01.2025 no 30.01.2026



http://www.tcpdf.org

		2025-09-24T14:16:19+0500




