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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpeametry «buomnorus» (manee - Owonorus) Ha
ypOBHE cpemHero obmero obpazoBaHus pa3paboraHa Ha ocHOBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpaszoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenuum mnpenojaBaHusi ydyeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHoil paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacuo monoxenusm OPI'OC COO mnpodunbHbie yueOHBIE MPEIMETHI,
n3ydaeMmble Ha YIIyOJIEHHOM YpOBHE, SBISIOTCS criocoboMm auddepeHuaniu
00yueHUsI Ha ypOBHE CpeIHero oOmiero oOpa3oBaHUsS W MPHU3BaHBI 00ECIEYUTH
PEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIMM, CPEAHHM OOIIKUM, CpPEIHUM
po(eCCHOHANILHBIM U BBICIIMM O0Opa3oBaHUEM. B TO ke BpeMs KaKIblii U3 ITHX
y4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPUEHTHPOBAH HAa MPUOPHUTETHOE DPEIICHUE
00pa3oBaTeNbHBIX, BOCIUTATEIBHBIX MW Pa3BUBAIOIIMX 3aJla4y, CBSI3aHHBIX C
npodopueHTanueil o0yJarommuxcs U CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOU
00J1lacTH HAYYHOTO 3HAHUWSA, CBSA3AHHOTO C OHOJIOTHEH, METUIIMHOM, SKOJOTUCH,
TICUXOJIOTUEH, CITIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mipeamety «buomorus» na€t mpencraBiieHHE O
eI M 3ajadax HM3ydeHusi yueOHoro mnpenmera «buosorus» Ha yriiyOoJ€HHOM
YpOBHE, onpeessieT 00s3areabHoe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUPOBaHHE TIO pasfenaM W TeMaM, pachpefeieHne Mo Kiaccam,
PEKOMEHYEeT TMOCIeAOBATEIIbHOCTh M3YyUYCHUS YYEOHOro MaTepuayiia ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPHIIPESIMETHBIX CBS3€H, JIOTMKH Yyd4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwaromuxcsi. B mporpamme mno Ouonoruu
peaan30oBaH NPUHIMI TMPEEMCTBEHHOCTH C H3yY€HHEM OHMOJOTMHM Ha YPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHus, Ojarojapss dYemMy MpOCMaTpUBaeTCs
HAMpaBJICHHOCTh HA  TMOCIEAYIOIMIEe pPa3BUTHE  OWOJOTHYECKHX  3HAHUM,
OPHUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
9KOJIOTUYECKOTO MBIIIUICHHS, TPEJICTABICHUNA O 3I0pOBOM 00pa3e KH3HU, Ha
BOCIIUTAaHWE OEpeKHOT0 OTHOIICHUS K OKpYKaIIIel NpupoAHoi cpeme. B
mporpaMme Mo OHMOJOTMM TakXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOTO TpenMeTra
«buonorus» B peanmmzanuu  TpeboBanmit  GI'OC COO K mIaHUPYEMbBIM
JUYHOCTHBIM, METAINpPeAMETHBIM M TIPEAMETHBIM pe3yJbTaTaM OOydYeHHUS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIBHOW  JIESITCIIBHOCTH
0o0ydJaronmxcsi Mo OCBOCHHUIO COJCp)KaHUA OHOJIOTMYECKOro o0pa3oBaHUsA Ha
YPOBHE CpPEAHET0 00IIero 00pa3oBaHMs.

VYyebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOiiero oopazoBaHus
3aBepiiaer OuoyorMdyeckoe oOpa3oBaHME B IIKOJIE W OPUEHTHPOBAH Ha
pacuIMpeHre W yriiyOJieHHe 3HaHWWA O00y4arolUXCsi O >KMBOM MpUpOJ]Ie, OCHOBAaX



MOJICKYJISIPHOM M KIJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJNIOTMU Pa3BUTHS,
TeHETHUKH, CEJICKIIUN, ONOTEXHOJIOTUH, BOITIOIMOHHOTO YUYEHUS U SKOJOTHH.

Nzyuenne yueOHOoro mnpeamera «buomorus» Ha yriyOleHHOM YpOBHE
OpUEHTHUPOBAHO Ha IOATOTOBKY OOYYArOIIMXCS K IMOCIEAYIOIIEMY IOJYyYEHUIO
Ouonoruyeckoro  oOpa3oBaHMs B By3aX U OpraHM3alUsX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €r0 COAEpM aHHs COCTABIISAET CHCTEMa
OMOJIOTMYECKUX  3HAHMWA, TOJYYEHHBIX TpPU HM3YyYEHUH  OOydaromMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieIOB OMOJIOTMU HA YPOBHE OCHOBHOIO
obmiero obpazoBanus, B 10—11 knaccax 3TH 3HaHMS TOJNYYarOT pa3BuTHe. Tak,
pacmMpeHsl M yriyOJieHbl OHOJIOTMYECKHE 3HaHMs O pacTEHUsX, JKUBOTHBIX,
rpubax, OakTepwsiX, OpraHM3Me YeJIOBEKa, OOIMMX 3aKOHOMEPHOCTIX >KW3HH,
JIOTIOJTHUTEIBHO BKJIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO MCIOJIb30BATh KaK OPUEHTHUPHI JJIs MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJIYYECHHBIMU OOYYAIOIIMMHUCA TNPU H3YYEHUU
bu3uKu, XuMuK, reorpadruu 1 MaTEMaTUKH.

Crtpyktypa mporpamMmbl 1o ydeOHoMy mpeamery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBII W JBOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE JJIS1 AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHHU3alUH, SBOJIIOLUN OPraHNYECKOro MUpa Ha 3emiie,
COXpaHEHUs Ouojoruyeckoro paszHooOpasus miaHetsl. Tak, B 10 kmacce
W3Y4YalOTCSl OCHOBBI MOJICKYJIPHOM M KJIETOYHOM OHOJIOTMH, SMOPHOJIOTHU U
OMONOTHH Pa3BUTHS, TEHETUKU M CEJCKIMU, OMOTEXHOJOTUU M CHHTETHYECKON
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolmUXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmosoruu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4eHHEe, OCHOBBI SKOJIOTUU U yueHue o ouocdepe.

VY4eOHblii npeamer  «buonorus»  mpu3zBaH  00€CIEUUTb  OCBOEHHE
o0Oy4aromuMucss OMOJIOTMYECKUX TEOPUN U 3aKOHOB, UAEH, IPUHLIUIIOB U MIPaBUII,
JIekKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KApTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suu M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IMOIYJIALNH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKCHHSX, COBPEMEHHBIX
UCCIIEJOBAaHMSIX B OMOJIOTUY, IPUKIIAIHBIX aClIEKTaX OMOJIOTMYEeCKUX 3HaHUM. Jis
pa3BUTHA M NOAJEP)KAHUS MHTepeca OOydaroluxcs K OMOJOrMM Hapsay co
3HAYUTENBHBIM 00BEMOM TEOPETUUYECKOT0 MaTepuaa B COACPXKAHUHU MPOTPaMMbI
no OMOJIOTMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS U Pa3BUTHUSA
TOM WM WHOW oOnacTh OWOJNOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
yU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHIECKIX U IKOJIOTUIECKUX MTPOOIIEM.

Ienb n3yueHus yueOHoro npenmera «buonorusp» Ha yriryOJ€HHOM YpOBHE —
OBNIAZIcHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYPHO-(QYHKIIMOHATbHOMN



OpraHM3allMi JKMBBIX CHCTEM pa3HOTO paHra U MpHOOpEeTeHHue YMEHH
UCIONIb30BaTh 3TH 3HaHUSA B (POPMUPOBAHUU MHTEpEca K OMpeAeNEHHON o0nactu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C OuosorMel, WM K BBIOODPY
y4eOHOTr0 3aBeICHUS JIs IPOJIOJKEHUSI OMOJIOTMYECKOT0 00pa30BaHuUs.

JocTtikeHue uenu uM3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yryOIE€HHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:

OCBOCHHME OOYYAIOIMMMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHHWI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO0 KapTUHY MHUPA; O
CTPOCHHUHU, MHOT000pa3uu M OCOOEHHOCTAX OHOJOTUYECKHX CHUCTeM (KIIeTKa,
OpraHu3M, MOMYJISALKUs, BUJ, OUOTEOIeHO3, Onocdepa); O BHLAAIOIIUXCS OTKPBITHIIX
Y COBPEMEHHBIX HCCIIEOBAHUAX B OUOJIOTUH;

O3HAaKOMJIEHHE OOy4YaromMxcsi ¢ METOAaMH TO3HaHUS >KUBOW MPUPOJIBI:
UCCJIEIOBATENIbCKUMU ~ METOJIaMU  OMOJIOTMYECKUX HayK (MOJIEKYJSIpHOU U
KJIETOYHOW OHOJOTUH, SMOPUONOTMM W OHOJOTHH pa3BUTHUSA, TEHETUKH U
CEJIKIINM, OWOTEeXHOJOTUH M CHHTETUYECKOM OMOJIOrHM, MaJCOHTOJIOIHH,
JKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIBHOTO  TMPOBEICHUS  OMOJOTHYECKHX
uccleIoBaHUM B Jtabopatopu M B Tpupojie (HaOJI0JeHHE, H3MEpPEHHUeE,
HKCIIEPUMEHT, MOJICIMPOBAHUE);

OBJIaJicHUEe OOYYAIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITENIbHO  HAXOIWTbh,
aHAJIM3UPOBATh W HCIOJIb30BaTh OHOJOTHYECKYI0 HH(GOPMAIMIO; MOJB30BaTHCS
OMOJIOTUYECKOM TEPMUHOJOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM UM  COLMAJIbHO-3KOHOMUYECKMMH U  SKOJOTUYECKUMHU
npo0jemMaMu 4YeOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH JIESATEIbHOCTH IO
OTHOIICHUIO K OKpY’Kalolleil NpUpOIHON cpene, COOCTBEHHOMY 3I0POBBIO U
3MI0POBBI0  OKPYXKAIOIMIMX  JIIOJeH; O0OOCHOBBIBATH W  COOJIONATh  MEpPHI
npodUIaKTUKU WHQPEKIIMOHHBIX 3a00JI€BaHU, MpaBuia MOBEACHUS B MPUPOJIE U
obecrnieyeHns 0€30MaCHOCTH COOCTBEHHOM JKM3HENESITEIHPHOCTH B UpE3BbIYATHBIX
CUTyallsiX TMPUPOJHOTO H  TEXHOTCHHOTO XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITHUS B 00J1aCTH OHMOJIOTHH;

pa3BUTHE Y 00yUaIOIUXCS MHTEIIEKTYabHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B IMpOIECCE 3HAKOMCTBA C BBIIAIONIMMHUCSH OTKPBITUSIMHU M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTMH, pEIIaeMbIMU €10 MpoOsiieMamMHu, METOAOJOTHuen
OMOJIOTHYECKOTO UCCIIEIOBaHMS, POBEICHUS AKCIIEPUMEHTAIILHBIX
UCCJICIOBAaHUM, peleHus: OMOJIOrMYeCKUX 3a/1a4, MOACINPOBAHUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;

BOCIIUTAaHUE Yy 00YYaIOIIUXCSl [IEHHOCTHOTO OTHOILIEHHUS K JKUBOW MPUPOJE B
LEJIOM M K OTJIETIbHBIM €€ 00beKTaM U SIBJICHUSAM; (OPMHUPOBAHUE IKOJIOTHUECKOM,



TeHETUYECKOM TPaMOTHOCTH, OOIIeHd KyJIbTYphl TMOBEACHHS B MPHUPOJE;
UHTETpallK €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpereHue  OOyYaroImIMMHCS ~ KOMIIETEHTHOCTH B PAllMOHAIBLHOM
IPUPOAOTNOIb30BaHUN (COOJIIO/ICHUE TpaBUJI TMOBEICHHUS B MPUPOJIE, OXpaHbl
BUJIOB, SKOCUCTEM, OHMOchephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpyXaromux Joaed (cobmoaeHus Mep MNpOPHIAKTUKH — 3a00JeBaHUM,
oOecrieueHne OE30MACHOCTH JKU3HEICSATENLHOCTH B YPE3BBIYAMHBIX CHUTYyalHsIX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJOTMYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JJaHUE€  YyCIIOBUM  JUJII ~ OCO3HAaHHOrO  BbIOOpa  OOy4YarOMIMMUCS
VH/IMBU 1Y JIbBHOU o0OpasoBarenbHOI TPAEKTOPUHU, CIOCOOCTBYIOMIEH
NOCIEAYIOMEMY NPOPECCHOHATBPHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
WHMBUyaJIbHBIMUA HHTEpPECAMU U MOTPEOHOCTAMH PETrHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJOTUU Ha YriIyOJIeHHOM
ypOBHE cpeaHero obrmiero oopa3zoBanus, coctarisieT 204 vaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJETIO).

Ot60op opraHu3amMOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUS OWOIOTHH
OCYLIECTBIISIETCA C YYETOM CHEUU(UKU €ero colepKaHUs W HANpaBIEHHOCTH Ha
IPOJOJDKEHHE OMOJIOTMUYECKOro 00pa3oBaHUs B OpPraHM3alUsiX CPEIHEro
PO eCCHOHATILHOTO U BHICIIETO OOpa30BaHUS.

OO0s13aTeNbHBIM YCIOBHEM MPU 00y4YEeHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
ABJIIETCSl TIPOBEJICHUE JTA0OPATOPHBIX M MpakTUdyeckux pabot. Takxke ydactue
0o0yyJaroumxcsi B BBIIOJHEHUU MPOEKTHBIX U y4eOHO-HUCCIEA0BATENIbCKUX padoT,
TEMaThKa KOTOPBIX ONPENEISeTCs y4YUTEJIEeM Ha OCHOBE HMEIOIIMXCA
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPKXAHME OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyapcTBeHHOM utoropoi arrectamuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM W HU3ydyaeMble HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIEC, NPUKIAIHBIE W T[OHCKOBBbIE HAy4YHbIE HCCIECIOBAHUS B
OHOJIOTHH.

3HadeHre OMOJOrMU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
kapTtuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HaYyeHUE OHOJIOTHH B
MPAKTUYECKOM JICSTEIbHOCTH YEJIOBEKa: MEJHUIIMHE, CEJIbCKOM XO3SIHUCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpauuu

[ToptpeTtsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apsen, I'. Mengens, B. . Bepnanckui, U. I1. [1aBnos, 1. . Meunukos, H.
H. BaBwmiios, H. B. Tumodees-PecoBckuii, JIxx. Yorcon, @. Kpuxk, /. K. benses.

Tabnuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cuctemMbl Kak mpenMer u3ydeHus: Ouosnoruu. CBONCTBA KUBBIX
CHCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, MAUCKPETHOCTb M UEJIOCTHOCT,
CJIOKHOCTb W YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(OuoreonieHotuueckuii), Omochepusiid. Ilpomeccrel, mpoucxosmue B KUBBIX
cucteMax. OCHOBHbIE MpPU3HAKU >XUBOro. Ku3Hb Kak (opma CyIIeCTBOBaHUSA
Marepun. Hayku, nu3yyaromme >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHSAX OpraHU3alUu.

N3ydenue xuBbIXx cucTeM. Metoasl Ouonmornyeckoil Hayku. Habmionenue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. llonaTue o 3aBucuMon u
He3aBUCUMOM nepeMeHHou. IlmanupoBanme skcnepumenta. I[locranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH IMOITYYEHHBIX
pe3yabTartoB. [lpUuMHBI UCKaXEHUS PE3ylbTaTOB »JKcnepuMmeHTa. [loHsaTne
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HW», «buonoruueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpPraHU3ALMHN KUBOU
npupoas», «CTpoeHHe KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeuecKoro opranusmay, «buoreonenos», «buocdepay, «Metomab
W3YUYECHHUS )KUBOM ITPUPOJIBI».

O6opynoBanme:  jmabopatopHoe  oOOpyJOBaHWE  JJII  MPOBEACHHS
HaOJI0ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHUH JKUBBIX CHCTEMY.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QyHKIMOHANbHAasg eIuWHUIA KuBoro. Mcropus
otkpbITHs ki1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBans,
M. Hlneiinen, P. Bupxo). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJISAPHOM ¥ KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIIHSA,
xpomatorpadusi, 37meKkTpodope3, METOJ MEUEHBIX aToMOB, AU(EepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. H3yuenue ¢huxcuposanmvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOIM, «JIEKTPOHHBI MUKPOCKOID,
«HMcTopust pa3zBUTHS METOAOB MUKPOCKOTIUI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IlpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOM OHUOJOTUH
(xpomarorpadus, amekrpodopes, auddepeHmanbHoe IeHTPUdYrupoBaHue,
[TLP)».

Tema 4. XumMmuueckasi Oprann3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bozma m €€ posib Kak pacTBOPHUTENA, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOpEryisinuu. MuHepajabHble BELIECTBAa KJIETKU, MX OHOJOrHyecKas
poJib. Posib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKH. buomornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oefnka, NHenTHAHas CBA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss Oenkos.
buonornueckue pynkunu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIBIL.
OOmuit  mnaH CcTpoeHuss H  (UBHKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckue GyHKIUU YrII€eBOJOB.

Jlununel. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccudukanys TUIuaoB.
Tpurnuuepunbl, QGocPoiunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOIue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CITOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJTYIIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotuapl. Ilpunnun kommiaementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectonaxoxaeHue u ouonorndeckue ¢pynkuuu JJHK.
Buner PHK. ®ynkuuun PHK B knetke.

Crpoenne Mosekyiabl AT®. Makposprudyeckue cBsi3u B MoJekyne ATO.
buonorunueckue gpynkuun ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocghamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKy, NPOMeoMUKU.

CtpykTypHas OuoOJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKUE HCCIEAOBAHUS
COCTaBa M TMPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Mooeruposanue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHBOM
npupoze», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogndeckas TaOiauIla XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJb», «BelecTBa B cocTaBe OopraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHHuE MOJEKYII
yrieBonoB», «CTpoeHne MOJIeKyn JMnuaAoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

ObopynoBaHue: XMMHYECKasi IOCy1a U 000py10BaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHEe OCITKOB C TTOMOIIBI0 KAaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lccrmemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHHU3MOB.

Tema S. CTpoenue u QyHKUIMHU KJICTKH

Tumbel KIETOK: JyKapuoTHYecKas M Ipokapuoruueckas. CTpykTypHO-
(GbyHKIHMOHAJIBHBIE 00pa30BaHUs KIECTKH.



CtpoeHre MpOKapuoOTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
Oco0OeHHOCTH CTpPOEHUs TeTepoTpOPHON U aBTOTPOGHOM MPOKAPHOTHUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue U (GyHKUIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IIa3MaTHUYECKYI0 MEMOpaHy: MacCHUBHBIN
(mupdy3us, obneru€éunas audQys3us), aKTUBHBINA (IIEPBUYHBI U BTOPUUHBIN
akTUBHBIN TpaHcropT). Ilomynmponuniaemocts MeMOpanbl. PabGora Hatpwii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U PyHKIIMU KJIETOYHON CTEHKU PacTeHHi, rprOoB.

[uronnasma. [{urozomns. [utockener. JIBuxkenue nuroniazMbl. OpraHou bl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKH: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), anmapar T'onbaxku, JM30COMBI, UX CTpoeHHe M (DyHKIMH. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHoOMJOB KiIeTKU. CTpoeHue rpaHysipHOTrO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyfsipHBIA)  SHAOIUIA3MATHYECKUN
petuxkynym. CekperopHast QyHkius amnmapata ['onbmku. Moougurkayus denkos 6
annapame [ onvoxcu. Copmuposka 6enxkoe 6 annapame [onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosin pacTuTenbHbIX KIeTOK. Kiterounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJAbBl  KIJIETKH:  MUTOXOHAPUM,  ILJIACTUJIBIL.
Ipoucxooicoenue mumoxonopuii u naacmud. Cumodbuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIIMM MUTOXOHAPUM W 1uiacTuia. IlepBudHbIie,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCHMHTE3UPYIOMIMX  AYKApHOT.
X0pomiaacTbl, XpOMOIUIACTHI, IEHKOIIACTHI BHICHIMX PACTEHUM.

HememOpannbie opranouasl kietku CtpoeHrne W GyHKIUA HEMEMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocombr. IIpomesxcymounvie Qunramernmul.
MukpodunaMeHTbl. Axmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KJICTKH.
AxmuHosvle KOMNOHeHmMbl HeMbluleynblx Kiemox. MukpoTpyoouku. Kierounsii
neHtp. CTpoeHWe U JBWKEHHUE JKTYTHKOB U pPECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momophule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Mma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHbiii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PaCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHou 000104Kku 6 mumosze. Aoepmulil
MPAaucnopm.

Krnerounsle BritoueHuss. CpaBHUTENbHAS XapAKTEPUCTUKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmumpl u cxembl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTkn», «CTpoeHHe  pacTUTENbHOM  KiIeTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHrEe TPOKAPUOTUYECKON KIIETKI.

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUalbHBIX KIETOK.

Jlabopatopnass padora «lI3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPraHHU3MOB).

IIpakTnueckasi padora «/3yyeHue CBOMCTB KJIETOUHOH MeMOpaHbD».

JlaGopaTtopHas padora «JVccienoBaHue mia3MoiM3a M JEIUIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTnyeckass  padora  «/3ydyeHwe  ABWKEHUS  LMUTOILIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB U MpeBpPallleHUE IHEPTUH B KJIETKe

AcCCUMUIISILIAS ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe oOecriedeHne kieTku: mnpeBpameHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapaKTep pPEAKLHUN KIETOYHOIO
meTtabonusma. DEepMEHThl, MX CTPOEHHME, CBOMCTBA M MEXAHU3M JICHCTBUS.
Kodepmentsl. Otanunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakuuii OT pa3IUyYHbIX (PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMYecKux BemecTB B KieTke. dortocuHTes.
AHOKCcuceHHbIll U OKCcuceHHbll omocunmes y obaxmepui. Ceemocoouparoujue
nUSMEeHmMbl U NUSMEeHmMbl PeakyuoHHo20 yenmpa. Poab XJI0OpOomIacToB B mpoiiecce
¢dorocunTeza. CretoBasi u TeMHOBast ¢aszpl. Pomoodvixanue, Cz.,, Cy. u CAM-munuvl
¢domocunmesa. 1IpoayKTUBHOCTh (oTOCHHTE3a. BiusHue pa3nuyHbiX (hakTOpoB
Ha CKOpPOCTh (pOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuUTpuuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble OpraHu3Mmbl. Buabl Oposkenus. IIpomykTel OpoxeHMs M UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHbie OpraHU3MBl. Orarnbl SHEPIreTUYECKOIro oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE TIIFOKO3BI.

buonornueckoe okuciaeHue, WK KIETOYHOE JibIXaHue. Poib MUTOXOHIpHIL B
npoueccax ouojoruueckoro okucienus. Luknnueckue peakuuu. OKUCIUTEIBHOE
dochopmiupoBanne. Iuepeus membpannHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomouuou ATD-cunmaszwi. IlpemmyiiecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH YPHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsrl: JIxk. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I[1. Mutuem, I'. A. 3aBap3uH.

Tabmumpt U cxembl: «@OTOCUHTE3», «DHEPreTudecKuil oomen», «bruocunres
oenka», «Ctpoenne pepMeHTa», « XEMOCHHTE3Y.

O6opyoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHME JISI MPUTOTOBICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaJIUTUUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTajlasbl).

JlaGopaTtopnas pa6ora «l3yueHne (¢EepPMEHTATUBHOTO pPAaCIICIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE POTIECCOB OPOKECHUSI U TIBIXAHUSI.

Tema 7. HacaencrBenHast HHpopMalus U peajusanus e€ B KIeTKe

Peakunn mMarpuuHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW MHGoOpManuu. ['eHeTnuecKkui
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B GuocunTtese Oenka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalusi reHoma y
IIPOKApUOT U 3YKapHOT. Peryisinus akTUBHOCTM T€HOB Yy NpOKapuoT. ['mmortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmvl IKCNPECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsius oOMEHHbBIX
npolieccoB B kieTke. Kietounslii romeocras.

Bupycer — HekneTounbsie HOpMBI KU3HU U 00nHUraTtHbie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasa.

Bupycubie 3aboneBanust yenoBeka, >KUBOTHBIX, pactenuit. CITMJ, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpersr: H. K. Konsuos, /. . IBanoBckui.

Tabmuubr u cxemsl: «buocunre3 Genkay, «l eHernueckuii kKoa», «Bupycem,
«bakTepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoiasl u perymauus. Wutepdaza um muros.
Oco0eHHOCTH TMpOIIecCOB, MPOTEKAOMMX B UHTepdase. I[loaroroBka KIeTKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHUYECKWN),  CHUHTETUYECKHMH WU
MOCTCUHTETUYECKUH (MPEMUTOTUUECKUI) IEpUO bl UHTEP(DA3HI.

Marpnunbii cunre3 JIHK — perumkanms. IIpunnunsr penmmmkanun JIHK:
KOMIUIEMEHTAPHOCTD,  MOJIYKOHCEPBATHBHBIM  CHHTE3, AHTUIAPAJUIEIBHOCTD.
Mexanusm pernukanun JTHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIll. JIUTJIOWAHBIA W
rarioniHblii  HaOopel XpoMocoM. ['omonoruuynsie Xpomocombl. [losoBbie
XPOMOCOMBL.

Henenue wimerku — wmutTo3. Craauu MHTO3a M MPOUCXOIAIIME B HHUX
nporeccel. Tunel Muto3a. KapuoknHes u nuToknHe3. buosiormdueckoe 3HaueHue
MHUTO3A.

Perymamua mutorndeckoro nukia kietku. [Iporpammupyemas kiietouHas
rubesnb — anonTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHaNbHAs Te€HOMUKA. Mexanusmuol
npoaughepayuu, ouggepenyuposku, cmaperus u eubenu kiemokx. «llugposas
KllemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KU3HEHHBIM UK KIETKW», «Mutos», «CtpoeHue
xpomocom», «Pemnukarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuUTo3 B KJIETKax
KOPEIIKA JTYKa.

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MHKpPOITpENapaTax.

JlabopaTtopuasi padora «HabmoneHre MUTO3a B KJIETKaX KOHYMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MUKpOIMperapaTax ).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOEHUSI U JKU3HEACSTENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpUOBI, OIHOKJIETOYHBIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3aumocBsA3p 4acTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucTeMbl opraoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, TMPOBOASAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIUN 1 pacrooKeHHs TKaHEeH B opraHax pacTeHUM.

TkKaHU XKUBOTHBIX M YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTENbHAsA, MblleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUH U
PacIoNOKEHUSI TKAaHEN B OPraHaXx KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTHWBHBIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4esOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PEeCHHYHOE. J[BH)KEHHWE MHOTOKJIETOUHBIX pPAaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranne opranusmoB. llorynomeHue BOABI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIETOYHOE MHUILEeBapeHue. [luTtaHue NO3BOHOYHBIX JKUBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kene3wl. IlnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Hpixanue opranu3MoB. J[pixanue pactenuid. J{pixanue sxuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHas HOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. [IpixaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKMBOTHBIX.
JpIxarenpHass cUCTEMA 4YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMUX. Perynsamus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropt BemecTB y KHUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpauieHusi. IBOJIIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOM CUCTEMBbI TTO3BOHOUHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisanus.

Beigenenne y opranumsmoB. Beinenenue y pacrenui. Beigenenune y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. DOuipTpanys,
CeKpelursa U 00paTHOE BCAChIBAHUE KaK MEXaHWU3Mbl paOOThI OPraHOB BbIIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBIAECIMUTENBHON cUcTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHune u (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsel
OakTepuil M UUCTHI MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1IUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX HPOU3BOJHBIE.
3amuTa opranu3ma ot OonesHedl. MiMmyHHas cucrema denoBeka. KieTouHwlid u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUuecKuii
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmmx, ©. M.
bepuet, C. Tonerara). BocmasiutesbHble OTBETHI OPTaHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHUM.

PaznpaxumocTte u perymsuusa y  OpraHusmoB. Paszmpaxummocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxkumMocTe u  perymsiuusa y
pacteHuii. PocToBble BemecTBa U UX 3HaYCHHUE.

HepBuas cucrema u pednexropHas perynsuus y KUBOTHbIX. HepsHas
cucTeMa M €€ OTIesbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOU CHCTEMBI
y XKUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedexkc u
pednekropHas ayra. besycinoBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl OSHOOKPMHHONM CHUCTEMBI M KX TOPMOHBI. JleHCTBHME T'OPMOHOB.
B3aumocBs3p HEpBHON U SHIOKPUHHON cucteM. [unortanamo-runoduzapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. 11. [Tainos.

Tabmumpt 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreimme», «Opranbl LBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoOB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHe CTeOms»,
«CTpoeHue NHUCTOBOM TMIACTUHKNY, «TKaHW >KUBOTHBIX», «CKEJEeT YeJIOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cuctema», «HIOOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIBD,
«MmmyHurer»,  «Kumeunononoctuele», «CxeMa  NHUTaHUS  PACTECHUI»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUJIPBI»,
«CTtpoenue miaHapum», «BHyTpeHHee cTpoeHue M0xkAeBOro 4epBs», «HepBHas
cuctreMa pbio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrtema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIpPENapaThl OJIHOKIETOYHBIX
OpraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUTIPhl KOMHATHBIX PACTEHUM, repdbapun
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECNO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopyaoBaHue ISl IEMOHCTPAIIMN TTIOYBEHHOTO U BO3AYIITHOTO MUTAHKS PACTCHUIA,
pacileruieHus Kpaxmana U 0eJKoB Moj AecTBUeM (hepMEeHTOB, 000pyAOBaHUE IS
JIEMOHCTPALIMU OIIBITOB 10 M3MEPEHUIO KU3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3ydeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHS OpraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHHUS: TMOYKOBAHHWE,  CIOPYJISIUSA,
dparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. [lonoBbie KieTkH, Wiau rametbl. Meiio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro MecTo B JKMU3HEHHOM LMKIIE
OpTaHU3MOB.

[IpenzapoaspimieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JI0BBIE KEe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HapYyKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTAaHU3MOB (OHTOT€HE3). DMOPHOIIOTHs — HayKa
0 Pa3BUTHUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21agHbIX NPOOLIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opoonenue. bracmyna, munoi
onacmyn. OcoOeHHOCTH JApPOOJICHUS MIICKOMUTAIOMKX. 3apOJbIIIEBbIE JIMCTKU
(ractpynsius). 3akiiajika OpraHoB M TKaHEH U3 3apo/IbIIIEBBIX JUCTKOB. B3auMHoe
BIIMSIHUE YacTed pa3BUBAIOLIECTOCS 3apojbliia (dMOpHUOHANBHAS HWHIYKIIHS).
3akyagka IUIaHA CTPOCHUS JKUBOTHOTO KaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha >MOpHUOHAIBHOE pPAa3BUTHE PaA3IUYHBIX
(haKTOPOB OKPYKAIOIIECH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HernpsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAaYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHS, UX PACHpPOCTpPAHEHHE B mHpupoje. Tumbl pocTa XKUBOTHBIX. DaKTOPHI
pEryJluU pocTa KUBOTHBIX U uenoBeka. CTaauu moCTIMOPHUOHATIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeka. [lepnoipl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OHOJIOTUYECKUE MPOLIECCHI.

PasmHoxenne u pasButue pacteHui. ['amerodut m cmopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMporecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /|BOiHOE OIIOAOTBOPEHHUE Y IIBETKOBBLIX pacTeHuil. O0pa3oBaHue u
pPa3BUTHE CEMEHH.

MexaHu3MBbl PETYISLUN OHTOTE€HE3a Y PACTEHHUI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. Inemas.

Tabmuubr u cxembl: «BereraruBHoe pazMHoOxeHue», «Tumbl Oecrosioro
pa3sMHOXKEHUD», «Pa3sMHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIIICHBD,
«PazMHOXkeHue ruape», «Meios», «XpomocoMbly, «['amerorenes», «CtpoeHue
SUIEKIETKA U cHepMaro3onna», «OCHOBHBIE CcTaauu OHTOreHe3a», «lIpsMoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTHe JIATYWIKW», «J|BOMHOE OIUIOJNOTBOPEHUE Y LBETKOBBIX PACTCHUN,
«CTpoeHue CeMsiH OJHOJOJIBbHBIX U JBYJIOJbHBIX PacTEHUN», «KU3HEHHBIA ITUKII
MOPCKOM  KamycTbDy, <« KM3HEHHBIM UMK MXa», <« KW3HEHHBIM  IUKI
MarnopOTHUKAY, « KU3HEHHBIN LIMKII COCHBD.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHLEKIETOK H
CIIEpPMATO30MUI0B, MOJENb « LMK pa3BUTHS JIATYLIKI.

JlabopaTopHas padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MUKpOIpenapaTax.

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. PaGotsr I
Menpens, I'. ne ®puza, T. Moprana. Poinp 0T€UECTBEHHBIX YUYEHBIX B PA3BUTUHU
renetuku. Padoter H. K. KomerioBa, H. 1. BaBunoa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsI JIMHUSL, TUOPUIbI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOABl  TEHETHUKU:  THOPHIOJIOTMYECKUN,  LUTOJOTMYECKHUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuip! u cxeMbl: «MeTo bl TeHETUKIY, «CXEeMBbI CKPEILIUBAHUSY.

JlaGopaTtopnass padora «/[po3oduna kKak OOBEKT TI'€HETUYECKHUX
HUCCIIEI0OBAaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpenuBanue. IlepBbiii 3akon MeHnenss — 3aKoH
ennHooOpa3ust THOpUI0B nepBoro nokojeHus. [lpasuno nomuaupoBanus. Bropoit
3aKkOH MeHJens — 3aKOH pacIIEIUICHUs NPU3HAKOB. lluTosornueckue OCHOBBI
MOHOTMOPHUIHOIO CKpEIMBaHus. [ UI1oTe3a YNCTOTHI TaMeT.

AHanuzupytoniee ckpenBaHue. [IpoMexyToUHbIi XapakTep HacleJOBaHUS.
Pacmiennienne npu3HaKoB IPY HETIOJHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaclleOBaHMUsl ~ MNpu3HakoB.  llurosornyeckne  OCHOBBI  JUTHMOPUAHOIO
CKpELIMBaHU.

CueruienHoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuemieHHoe
HACJICJOBAHWE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXAy IeHaMH. XPOMOCOMHAas
TEOpHsI HACJICICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONpEIETIeHUs 110J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporameTHsld moJ. ['eHermueckas
CTPYKTypa MOJIOBBIX XpoMOcoM. HacnenoBanne NprU3HaKoB, CLENIEHHBIX C MOJIOM.

['eroTun kak nenoctHas cucrema. Ilnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHBI aiIenu3M. B3auMoIencTBUe HEAIEIbHBIX TI'€HOB.
Kommnementapuocts. Onucras. [Toamumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHUS PACTEHUM, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJOTMYECKUX TPOIECCOB, TMOBEIEHUS M KOTHUTHUBHBIX (YHKIIHI.
['eHeTnYecKre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». I'eHeTnueckue acmneKkTbl KOHTPOJS U
U3MEHEHUS HACJIEICTBEHHONW NH(OpMALIMU B IIOKOJIEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit 1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Menpens», «AHamusupyroniee ckpeuupaHue», «HemomHoe IOMHUHHpOBaHUEY,
«ClemnyieHHOEe HAaclel0BaHUE IPU3HAKOB y Apo3o¢uibl», «['eHeTuka mnonay,



«Kapuotun uenoseka», «Kapuotun gposzodpuis», «Kapuorunm mnruuby,
«MHOXECTBEHHBIN allJIeNnu3M», «B3auMo1eiiCTBUE T€HOBY.

ObopynoBanue: MoOJeNb AN JEMOHCTpAallMM 3aKOHOB €IMHO0Opa3us
THOpUJIOB TIEPBOTO TOKOJEHUS W pAacIICIUICHUs MPU3HAKOB, MOJENb s
JEMOHCTPAllMM 3aKOHA HE3aBUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y AP030(UIIBD).

IIpakTuueckass  paGora  «l3yyeHue  pe3ysibTaToOB  JUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(PUIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl Opu  HOpMUPOBAHMM (PEHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACIIEACTBEHHAS.

MopudukanrmonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaudukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu mnpusHaka. BapuannoHHBIN
pan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOJIU(PUKAITMOHHOM
WU3MEHYUBOCTH.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOWMHATHBHAS, MyTAIIHOHHAS.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TMOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
TeHEeTHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyranmoHHass W3MEHYMBOCTh. BHabl MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HUHAYUHUPOBAHHBIE MyTalMU. SnepHble WU
HUTOIIa3MaTuYeckue Myrtauuu. CoMaTUYECKUE U MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl M WX BIHSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTHM MYTALMOHHOI'O Ipolecca. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacnencTBeHHo m3menuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIEICTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAac1e008aHuU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOS.

JdemoHcTpanumn

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

Tabmuubr u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
U3MEHYUBOCTBY, «KombunaTtuBHas U3MEHYUBOCTD, «Mernosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl MmyTamuii».



ObopynoBaHue: *XUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHHIA,
pucysku (dpotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psiia U
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Myrtanun y apo3odunbl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas nporpaMma MCCIENOBaHUS Te€HOMaA
yenoBeka.  MeToabl  M3y4YEHHsT TEHETMKM  YeJOBEKAa: IEHEATIOrMYECKHM,
OJIM3HETIOBBIH, LHUTOT€HETUYECKUM, MOIYJISILIUOHHO-CTaTUCTUYECKHUN,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE TE€HOTHUIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[IP-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YeslOBEeKa. [ eHHbIE U XPOMOCOMHBIC
Oone3Hu uyenoBeKa. bone3HM ¢ HACIEACTBEHHOW MPEapacloiokKEHHOCTHIO.
3HayeHUue MEAUIMHCKON T€HETUKHU B MPEJOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a0o0sieBaHUN 4YenoBeka. MeauKo-reHeTHYeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». JTUYECKUE aCHEKThbl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKA K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYyXkaromiei cpenpl. ['eneTnyeckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MaTOJIOTHUSIM.

JdeMoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun venoBeka», «MeTolbl U3y4eHUS] TE€HETUKHU
yesioBeKay, «I 'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POAOCIOBHO.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKkanuss W CEJIEKUUs. 3apOXKACHUE CEJIEKIMU W JOMECTUKALUU.
Yuyenue H. W. BaBmioBa o lleHTpax MpPOWCXOXKACHUS €W MHOTO00pa3us
KYyJbTYpPHBIX pacTeHui. Ponp cenekuuy B CO31aHMM COPTOB PACTEHHHM M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJIOTHYECKHX DpSJIOB B
HaciaeACcTBeHHOW wu3MeHuuBoctTHh H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl cenekIMOHHOW paboThl. VICKycCTBEHHBIN OTOOp: MAacCOBBIM U
VIH/IUBU 1Y AJIbHBIN. DTanel KOMOMHAIIMOHHON CCJICKIIUU. HUctwiTanne
IpOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUNY C TOMOUIBIO OIEHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThlI.
PannanmoHHbIN 1 XUMUYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUN y KYJbTYPHBIX



¢opm opranusmoB. Mcnonb30BaHHE TEHOMHOTO PENAKTHPOBAHUS M METOJIOB
pexomOunanTHbIX JJHK 17151 momydenust ucxonnoro marepuana AJis CEIeKIUH.

[Tonyuenue HOJIUIIJIONIOB. BuyTpuBngoBas ruOpuaAn3aIys.
bnu3kopoAcTBEHHOE — CKpeluMBaHue, wWid  UHOpuaAuHr.  HeponcrBenHoe
CKpeluuBaHue, win aytOpuauHr. ['ereposuc u ero npuuuHbl. Mcnosnab3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpuausamms. [Ipeomonenune Oecruionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIUNA PACTCHUHN U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHrEe U M3y4YeHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEN JJIg  CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNBTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYueCmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOoM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeoosvix uoeti U NepcneKmuEHbIX MexXHOI02UL.

JdemoHcTpanumn

[Toptpersr: H. M. Basumos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl u cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSOB B HACIEACTBEHHONM HN3MEHUYMBOCTHY,
«Mertonpl cenexkuumy, «OtnanéHnas ruopuanzanusy, «Myrtarenes».

JlaGopaTopHasi padora «/3yyeHrne copTOB KyJIbTYpHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

Ikckypcusi «OCHOBHbIE METOJBl U JOCTHIKEHHSI CEJIEKIMUM PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKI[TUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1ab0OpaToOpuio
arpOyYHHBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHoi0rust U CHHTETHYECKAsA OMOJIOTHS

OOBEeKThI, UCMHOJb3yeMble B OHMOTEXHOJOTMH, — KIJIETOYHBIE U TKAaHEBBIC
KYJBTYPBI, MHUKPOOPTraHU3MBl, 170:¢ XapaKTEpUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOJOTHYECKUX
texHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepXaliiX He BCTPEYAroIUecs: B IPUpoAe OMOCUHTETUYECKUE MY TH.



Kierounasa unxeHepus. MeTonpl KyJbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss U COMaTHUECKH
smOpuorere3. lcmonb30BaHWe TaruIOWIOB B CEJICKIUU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
SMIEKIETOK U KIOHUPOBAHHUE KUBOTHBIX. METO TpaHCIIAHTALUU SIEp KIIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHasg HWHXKEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha |
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss UM NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOWM  HH)KECHEPHH.
DKOJOrMYeCKHE U AITUUECKHUE TPOOJIEMbl T€HHOM WHKEHEPHUH.

Menuuuackue 6uorexnosoruu. [loctrenomuas nuudposas meaunuHa. [TIP-
JMAarHocTuka. MeTaOoJOMHBIN aHalW3, TEHOUEHTPUYECKUH aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIoOJIb30BaHHME CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-OuommkeHepust miisg  pa3pabOTKu
(GyHIaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/IaHHS KOMILIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHra U ckadhoauHTa
JUISL PELIEHUS 3a/1a4 IEPCOHAM3UPOBAHHON MEIULIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENbi0 OOecredeHus: KOMOMHHPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, ycTaHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢dbyukunonupoBanusi PHK-congepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEIOBEKA U )KUBOTHbIX.

JdeMoHcTpauuu

Tabmunp! u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHKEHEPUs».

JlabopaTtopHnas pa6ora «3yyeHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJOYHOKUCIBIX TPOAYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWIasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apoxkaeHue m pa3sBUTHE IBOJIONMUOHHBIX MPEACTABJICHUH B
omnoJsioruu

OpomonyoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aesTenpbHocTh Y. /[apBuna.

JIBrKy1Me CUITbl 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJIEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLLECTBOBaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckor Tteopun dBomonmu (CTD). HewTpanbhas
Teopust dBomonuu. CoBpeMEHHass JBOJIONMOHHAS  Owojorus. 3HAYCHUE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Krosse, Y. lapBun, C. C. UerBepukosn, 1. U. lImansraysen, Jx. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopmupoBaHus
npUCHOCcOONeHnt y pacTeHuil W >kuBOTHhIX (mo Jlamapky)», «Kapra-cxema
mapupyta nyremectBus Y. lapunay, «Haxonku Y. lapBuna», «®opmbl 60pbObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KylbTypHBIX (GopM
KammycTbl», «[1opoJpl JOMAIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIEHUS MABWXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIOLMSA U €€ pe3yJbTaThI

[Tonynsuust KaKk 3J€eMEHTapHas €IUHHLA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. M3meHeHue
reHooHa TOMYJSIMU KaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DnemeHTapHble (AKTOPHI (IBWIKYIIHE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KoMOuHaTHBHass W3MEHUMBOCTh. Jlpelid TreHoB — ciydyailiHbIe
HEHAIpaBJCHHbIE UW3MEHEHHs 4YacToT ajiened B nonymsanusx. Oddexr
ocHoBatend. JIpgexm OymouLrouHo2o eopaviuika. CHudCeHue 2eHemuiecKko2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3¢ppexma Opeiigha eenos 6
oonbwiux U manelx  nonyaayuax. Mwurpatmu.  M3omsums  momyssuil:
reorpaguyeckas (IpoCcTpaHCTBEHHAs ), OMoJoThYecKas (PENpoOyKTUBHAS ).

EcrectBennbiit oTOOp — HampaBisoomui  (HakTop SBOMIOIUUA. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JABMXKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUI
(mm3pyntuBHbii). [lonoBoit or6op. BO3HMKHOBEHHE U 3BOJIOLHUSA COLHMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHUU.
Bo3nukHoBenne — mpucrnocoOiieHuid y  opraHusmoB.  Apomopdoszsl U
uanoagantauuu. [Ipumepsl npucnocobieHuil y opranu3mMoB: MOp(hoIoruueckue,
¢uznonornueckue,  OumoxuMmMuyeckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpOsBoOIMU. M3omsius — kimoueBod (aktop BugooOpazoBanusa. [lytu u
CIIOCOOBI BUI000pa30BaHNUS AJITOTIaTPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOJ0THUYECKOE), «MTHOBEHHOE» (mosUIUIONIU3anus,
rubpuanzanus). JJuTeabHOCTh 3BOTIOIMOHHBIX TPOILECCOB.

Mexanu3mbl GopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIOMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus: 6Mopa3Ho00pa3usi. MUKPOIBOIIOLMS U KOIBOJIOLMS Mapa3uTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEH.

JdeMoHcTpauuu

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

Tabmuubl 1 cxembl: «MyTanuMoHHass H3MEHYUBOCThHY, «llomynsimonHas
CTpyKTypa BuAa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «JIBmxkyine
CHJIBI 3BOJIIOLUNY, «IKOJOTHYECKasi M30JSALUS MO CeBaHCKOU (hopemny,
«l'eorpaduueckass M30ISAUMA  JIMCTBEHHUIIBI CHUOUPCKOW U JIMCTBEHHUIIBI
naypckon», «llomynsiiMOHHbIE BOJHBI YUCIEHHOCTU XUIIHUKOB U XKEPTBY», «CxeMa
JEHCTBUSL ecTecTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«apycTpuanbsHell MenaHu3M», «JKuBble uckomaemelie», «[IoKkpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka JKUBOTHBIX»,
«Duznonornueckue anantanuu», «lIprUcnocoOJeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukn», «CTpyKTypa BUIa B
npupoze», «Crocobsl BumooOpa3zoBanus», «I'eorpaduueckoe BuUm000pa3OBaHUE
TpEX BHUIOB JaHJBIIIEH», «IKOJOTHYECKOE BHI000pa30BaHHE BUAOB CHHHUIL,
«ITonumounasl pacteHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHM, 4Yydesla NTUI U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHWH OJM3KUX BHUAOB, 0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabéora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0€H OJHOTO
BUJIA).

Jlabopatopnass  padora  «lIpucmocobmenus  OpraHm3MOB U HX
OTHOCHTEIbHAS 11e1IeCO00Pa3HOCTDY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB 1O MOP(HOIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIOLNS U €€ Pe3yJibTAThI

Meroasl HM3ydeHHs Makpol3BOIMOUMHU. [lall€OHTOIOrMYECKHE  METOAbI
u3ydyeHus oHBomouud. llepexomubie ¢GopMbl U UIOTEHETUYECKUE  PSATIBI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBojtouuu. CpaBHeHue ¢Giopsl U
dbayHbl MaTepukoB MU OCTpoBOB. buoreorpaduueckue obmactu 3emuu. Bupabi-
SHAEMHUKHU U PEJIUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YICHUS
BOMIONMM. ['eHeTHueckue MeXaHU3Mbl JBOJIOLIMM OHTOT€HE3a M TMOSABJICHUS
HBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PyauMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYECKME  METOJbl  M3YyYEHUS]  SBOJIIOLUU.
['omonoruunabie TeHbl. COBpEMEHHBIE METOIBI MOCTPOEHUS (HUIOTCHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TMpaBuia) 3BOMOIUU. [Ipunyun cmenvt QyHKYUl.
HeoOpatumocTs 3BomonMu. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, 3. ['ekkenb.

Tabnuubl U cxembl: «DUIOTEHETUUECKUN DSl JIOIMIAIN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepbl»,  «Cteromnedansy,  «Punnodutey,  «CeMeHHbIE
nanopoTHUKW», «buoreorpapuueckue 30HBI 3eMin», «Jlpeii) KOHTHHEHTOBY,
«PemukThy, «HavampHble CcTaguu 3MOPUOHATBHOTO PA3BUTHSA TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHe), «PyIUMEHTBI»,
«ATaBu3MBl», «XpPOMOCOMHBIE HAa0OpHI YeNOBEKa M IUMIaH3e», «[aBHBIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHMe 3aKOHOMEPHOCTH IBOJTFOIIUNY.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OPraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HHU HA 3emuie

Hayunple THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emie. AOWoreHes u
nancnepmusi. JJoHayuHble TMPEACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnasnanuanmy, JI. I[Tactepa. [IponcxoxkaeHue xu3HU 1 aCTPOOUOIIOTHSI.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Inanerapnas
(reomoruueckas) SBOJIONUSA. XHMHYECKas dBOJIONUSA. AOHOTSHHBIH CHHTE3
oprannueckux BemectB u3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpu.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoamepBarHas runoreza A. .
Onapuna, runore3a nepBuyHoro oyiaboHa JIx. XomnaeitHa, reHeTUYecKasi TUnoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnn U MeroApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHe
octaTku. [eoxpoHonorus u e€ wMeroAbl. OTHOcHUTeNbHAas W aOCOIIOTHAs
reOXpOHOJIOTHUs. [ €0OXpOHOJIOrnYeCcKast IKajaa: 30HbI, 3pPbl, IEPUOJIbI, STOXHU.



HauvanwpHble »Tambel opranudeckou 3Bosirounu. [losiBiieHME W 3BOJIOLHS
MEPBBIX KJIETOK. DBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKN KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHes). IBOIOIMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOUYHBIX OPraHUM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUuH. OCHOBHBIE apOMOPGO3bI
pactenur. Beixon pacrenuit Ha cymy. [losiBieHHe CHOpPOBBIX pPACTEHUU W
3aBoeBaHME WMH cymu. (CeMeHHble pacTeHHs. [IpOMCXOXKIEHHE IIBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl SBOJIONHUH >KABOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLUHUS TO3BOHOYHBIX.
[Mpoucxoxnenue ampuoObuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHHE OECMO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMie IO ’paM M MEepUuofaM: apxeu, MPOTEPO30i,
najgeo3oM, Me3030M, KkaWHo3zou. OOmas XapakTepucThka KiIumarta U
reojorndyeckux npoueccoB. [losiBiieHME W pacHBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro yclIOBUS U BIMSHAE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMYECKHE KPU3UCHI pouuioro. IIpuunuel u
CJIEACTBUSI MAacCOBbIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHUYECKUUA KPHU3HC, €r0
ocobenHocTtH. [Ipobaema coxpaneHust 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpunHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /x. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apOoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTambl  HEOPraHWYECKOW  »Bomouun»,  «l'eoxpoHonormyeckas  MIKaiay,
«HauanpHble 3Tanbl OpraHUYeckoi 3Boonumn», «Cxema o0pa3oBaHUsI PYKapHOT
nyTéM cumoOnoreHeza», «Cucrema >XKUBOW TpHUPOAb», «CTpoeHue BHpYyCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCIHY,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llamopotHukm», «l'oocemeHHbIe
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», <«lIpocreiimmey, «KuIIe4HOMOTOCTHBIEY,
«IInockue 4yepBUY, «YnenucroHoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXxeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU 3pe», «Pa3BuTue Ku3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuuM pPacTeHU pa3IMYHBIX OTAEJOB, KOJUIEKIIMH
HACEKOMBIX, BJIQXKHBIE MTpenapaTsl KUBOTHBIX, PAKOBHHBI MOJITIOCKOB, KOJUIEKIUN
UTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydejla IMTHULl W 3BEPEH,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKONMAEMbIX, MYJISIKUA OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHnto abMOreHHOro CUHTE3a OPraHUYeCKUX COSUMHEHUN B
HNEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/3yueHue W oOmMCaHHWE MCKOIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckasa padora «l3ydyeHue 0cOOEHHOCTEH CTPOECHUS PACTEHMIA
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3yueHne ocoOeHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKABOTHBIX)».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPONIOIOTHH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esOBEeKa. PemurunosHeie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOPQOJIOTUIECKHE, AMOPHUOTIOTUYECKHE, (bU3HO0TI0T0-ONOXMMUYECKHE,
noBegeHueckue. OTIMYMS YEI0BEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE I'OJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JiBukymire cuiibl (pakTophl) aHTPONOreHe3a: OMOIOTUYECKUE, COLUaIbHbIC.
CooTHolieHrne OMONIOTMYECKUX U COIIMAIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOINOreHe3a. PaHHHE 4YenoBeKOOOpa3HbIE 00€3bsSHBI
(IPOKOHCYJIBI) M paHHUE IMOHTUIBI — O0IIHE MPEJIKH Y€I0BEKOOOPa3HBIX 00€3bsH U
JIro/iel. ABCTPAJIONIUTEKU — JIBYHOTHE MPEJKHU JIIOAeH. HelIOBEK yMEIblil, epBbIe
U3TOTOBJICHUs OpYAuHN TpyzAa. YeloBeK NpAMOXOAAIIMN U NIEPBBIM BBIXOJ JIOJAEH
3a  mpenensl  Adpuxku. YemoBek remenbOeprckuii  — 0o0mMA  TPEoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJEM XOJIOOHOTO KiauMarta. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a nmpeaenamu Adpuku.
[TaneoreneTrka 1 najeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YelOBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSLMIX
yenoBeka. MyTannoHHBIA mpouecc U noigumopdusm. [lonmynsiuoHHbIE BOJIHBI,
nperid renoB, murpanus U «3G(eKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. [loHarne o pace. bonemme pacel: eBponeouHas
(eBpaswmiickasi),  aBCTpajO-HErpouJHAs  (PKBATOpUANIbHASs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTu paccelieHHsl 4YejoBEeKa IO IUIAHETE.
EnuncTBO  dyemoBedeckux — pac. HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[Tprcnoco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKpYXKaroIIeW Cperbl.
Bnusitaue reorpaduueckoit cpenbl u  apedida reHoB Ha MOpQOJIOTHIO U
(bu3HONOTHIO YeIoBeKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAsA ~ QHTPOIIOJIOTMS W MAJICOAHTPOIIOJIOT U
4eJIOBEUECKUX INOIyJsuui. buoconnanpHble HCCIENOBaHUSA NPUPOJBI YEIIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabnuup! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHb, «CKeleT YeIoBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbI», «/{BHKYIIHE CUIIBI aHTPOIIOT€HE3a», « DBOJIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «Yenosek  ymensli», «Yenosek
NPAMOXOIINNY, «JleHncoBckuii yenoBek» «Heanaepranbiby, « KpoMaHbOHIIBDY,
«IIpenku uenoBeka», «ITalbl HIBOJIIOLUY YEJIOBEKa», «Pacel yenoBekay.

OOopynoBaHue: MyJSKM  OKaMEHENOCTEeH, NpeaIMeTOB MaTepUabHOU
KyJbTypbl TpPEIKOB 4YeJOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(DOJIOTUYECKUMU U OHOJEHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢otorpauu HaXOJOK UCKOIIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepemna 4eJoBeKa W 4Yepena IIMMIIaH3€, MOJENb KHCTH 4YEJIOBEKAa WM KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTPOCHHs CKeleTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTHyeckas padora «/3ydyeHue 3K0JIOrMUECKUX aJanTalui 4YeJIO0BEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKIleil cpeaou

3apoxaeHue U pazButue 3kosiornu B Tpynaax A. ['ymOonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9Ko0ruu. CBS3b DKOJIOTUU C IPYTUMU HAYKAMHM.



Metoasl skonoruu. IloneBbie HaOMIOACHMS. DKCIEPUMEHTHl B SKOJIOTHH:
OpuUpojHble W JabopatopHble. MonaenupoBaHUE B IKOJOTUA. MOHUTOPHHT
OKPYKaIOIIEH Cpebl: JOKATBHBIN, PETHOHATBHBIN U TII00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW JUIA  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM 4enoBedecTBa ¢ Npuponoi. PopmupoBaHue
HKOJIOTHYECKOM KYJIbTYPHI M IKOJIOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. Cesepiios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konorun», «Cxema
MOHUTOPHHIA OKPY’KAIOLIEN CPEIBDY.

JlaGopaTopHhasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0BaHUI.

Tema 7. Opranu3mMsbl U cpeaa OOUTAHUSA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMOoTHUYECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAEUCTBUS 3KoJoruueckux (axrtopos. IlpaBuno munumyma (K.
[lnpenrens, ). JIubux). TonmepaHTHOCTb. DBPUOWOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak sKonoruueckuid akrop. [eiictBue
Pa3HBIX YYACTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUl M >KUBOTHBIX II0 OTHOWIIEHWIO K cBeTy. CHUrHajibHass poJib CBETA.
DOTONEPUOIU3M.

TeMneparypa kak skojoruueckuii (akrop. JledicTBue TeMreparypsl Ha
opranu3Mmbl. [1oMKHUIOTEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak sxosiormyeckuit dakrtop. IlpucrnocobneHuss pacTteHuil K
nojJiep>kKaHuo0 BojgHOro Oananca. Knaccudukamus pacTeHUN MO OTHOHIEHUIO K
Boje. [IpucnocoOnenns KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
riyOMHHas  TOANOYBEHHAs,  BHyTpuUOpraHu3zMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3moB. llpucnocoOiieHus oOpraHu3MOB K
YKU3HU B Pa3HbIX Cpeaax.

buonornyeckuie put™mbl. BHemiHue W BHyTpeHHHE pPUTMbI. CyTOuYHBIE U
rOJUYHbIE PUTMBL. [IpHcrnocOOIeHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHUSM
YCIIOBUU KU3HU.

Kusznennsie @Qopmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
KuszneHnHsie POpMbI pacTeHU: 1EePEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re00OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a JKU3HHU.

buotnueckue bakTopsI. Bunet  OMoTHMYeCKMX — B3aMMOJICHCTBUIL:
KOHKYPEHIIUsI, XUIIHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koomnepauus,
MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadbpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanus. [I[pyuHIIMT KOHKYPEHTHOTO UCKIIIOUCHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «IKonorudyeckue @axrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEerIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KHBOTHBIEY», «DU3MOIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbpl o0OWTaHUS OpraHu3MoBy, «buonornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«IKOocHCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMA XBOMHOrO Jsecay, «llenu
NUTaHus», «XuiHudectBoy, «llapasutusm», «Konkypenuus», «CumoOunosy,
«KommeHcanmuszmy.

O6opynoBanue: repbdapuM pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOpPOB, TepOapuu CBETONHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIUU TEIJIOTIOOUBHIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBLIX PACTCHMM, Uydena NTHUIl U 3Bepei, repdapuu
pacTeHuii, OTHOCAIIUXCA K rurpoduram, kcepoduraM, mMe3opuraM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJIEKIIMN KXUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTeHWW U SKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHMSIM YCIOBUW JKWU3HH, repdbapuu u
KOJUICKIIMM PACTEHUN U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B Pa3IMUHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTtopuasi padora «BbIsiBICHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlabopaTtopnasi padora «BpisiBIeHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIANMM

DKOJIOTUYECKUE  XApaKTEPUCTHUKA  MOMYJIALIUH. [lomymsinuss ~ Kak
ounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3NUECKUX OapbepoB U
0CcOOEHHOCTE OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJysiiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUW: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pPaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, HPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHUA.

Dkosioruyeckas CTpykrypa nonysisinud. OueHKa YUCIEHHOCTH MOMYJISLHHU.
JlnHaMuKa momyyisiiuyd U €€ peryianus. bUOTHUYECKUA MOTECHIMA TOIMYJISALUHN.
MopenupoBaHue TMHaAMUKA NOMyJIsiUuK. KpuBble pocTa YUCIEHHOCTH MOIMYJISLINHN.
KpuBbie BbpkMBaHMs. Perynsiusi 4YMCICHHOCTH MONYJSUUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT MNIOTHOCTU. DKOJIOTUYECKUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonarue o0 sKoJorMYecKod HuUie Buaa. MectooOutanue. MHoroMmepHas
MoJenb dKosiornyeckon Humm Jx.M. XaruymHcoHa. Pa3mepbl 3KOJI0TMYECKOU
Hul. [loTeHnmanpHas u peanr3oBaHHAs HULIU.

Bun xak cucrema nomyisuuid. Apeanbl BUJIOB. Buabsl M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTUYECKHE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTHM TOBEJEHUS W MHrpaluid KUBOTHBIX. buonormyeckue
VHBA3UU YyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cxeMmbl: «DKOJIOTHYECKUE XapAKTEPUCTUKU MOMYJISLHUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HONyJasiuum», «Bo3pacTHble  NHpamMuAbI
nonyisiiun», «CKOpOCTh  3aceleHusi [OBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranuzmMammn», «Moaens 3kosmornyeckor Humm J[x. M. Xatunaconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucnocoOneHuss ceMssH pacTeHUH K
pacCeseHUION.

Tema 9. Jxosnorust coodmecTB. IKOJOrHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crtpykrypa. CBsizu MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIIMOHAIBHbBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne mnenum u cetn. AOUOTHYECKHE OJIOKU
skocucteM. [1ouBbl U Wikl B 3kocucTemMax. KpyroBopoTt BEwEeCTB U MOTOK 3HEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeaM  JKOCUCTEMBbl. bumomMacca u  mpoayKuws.
DKOJIOTUYECKHE MUPAMU/IBI YiCell, ONOMACCHI 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dunykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX IMPUYMHBL. AHTPONOIE€HHbIE BO3JECUCTBUS Ha
cykueccuu. Knumakcnoe coobiiectBo. buopasnoodpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[Tpuponnbie 3x0ocuCcTEMBI. JKOcucmembl 03Ep U pex. IKocucmemvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, cmeneu, nyCmultb.

AHTpONOr€HHBbIE HKOCUCTEMBI. ATrposkocucTteMa. ArpoueHo3. Pazmuuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteMm. [opozackas
dropa u ¢dayna. CuHaHTpomm3aius TOpOACKON ¢ayHbl. buonormyeckoe u
XO3SIIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco sgpghekma u 6udos-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu 3Kkocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTb OPTAHU3MOB, MOIYJISLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030€licmeust  3Aa2pA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCEUAL.
MeTom0m0THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoueHO3a»,  «DKOCUCTEMA

IIMPOKOJUCTBEHHOTO Jecay, «DKOCHCTEMAa XBOWHOIO Jecay, «OyHKIHOHAIbHBIC
IPYIIIBl OPraHU3MOB B 3KOCHUCTEME», «KpyroBOopoT BEIIECTB B 3KOCUCTEMER,
«enu nutanus (nmacTOUIIHAS, JETPUTHAS)», « DKOJIOTHYECKask TUPAMHIA YUCEID,
«Jkonoruyeckas nupamuia OMOMacChly, «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O0pazoBanue 0osiotay, «llepBuunas cykiueccus», «BoccTaHOBIIEHHE Jieca MOCTe
nokapa», «JKocucreMa 03epa», «ArporeHos3», «KpyroBopoT BeHmIECTB M MOTOK
SHEPruM B arpoueHose», «[Ipumepsl ypoosKocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTypHBIX M JUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTHyeckas padora «/3yuenue u onucanue ypO03KOCHUCTEMBD.

JlaGopaTopnas paGora «lI3yueHue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJIEHUCTOHOTUX B PA3HBIX 3KOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM MIOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYpcUsi «IDKCKypCUsS B arpo’KoCHUCTeMy (Ha MOJe WU B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocepa — obmiernianerapHasi o0ojiouka 3eMJM, TJI€ CYILIECTBYET WIIU
CyILIECTBOBaJIa >kU3Hb. Pa3BuTHe mpencrasieHuit o 6uocdepe B Tpynax . 3rocca.



VYuenue B. U. Bepnaackoro o 6mocdepe. Ob6mactu 6mocdepsr u e€ coctas. Kupoe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cymiecTBoBaHus Ouocdepnl. OcodeHHOCTH Onochepsl Kak
ro0anbHOU 3KOCUCTEMBI. JlMHaMuyeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOT€OXMMHUYECKUE HUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUM
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. I[lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jeca, CTeH, CABAaHHBI,
MyCTBbIHU, TPOIMYECKHUE JIeca, BICOKOTOphs. Kinmar, pacTUTENbHbIN U )KMBOTHBIN
MHUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAA U
ounocdepHbIx QyHKIUHA.

JdeMoHcTpauuu

[Toptpetsl: B. U. Bepuanckuii, 3. 31occ.

Tabmumpr u cxemsl: «I'eocdepst 3emmn», «KpyroBopoT azora B mpupome»,
«KpyroBopoT yrimepoma B mpupoae», «KpyroBopoT Kuciopoga B TpUPOIEY,
«KpyroBopoT Boabl B mipupoje», «OCHOBHBIE OMOMBI Cymn», «KnummaTndeckue
nosica 3emnn», «TyHapay», «Talray, «Cmemanneiii aec», «IIupokoancTBEeHHbIM
aecy, «Crenby, «CaBanHay, «IlycTeiHgy, « Tponuueckuii nec.

O6opynoBanue: repbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawias cpeaa

DKOJIOTUUECKHE KPU3UChl M HMX MpUYMHBL. Bos3nelicTBue uyenoBeka Ha
ouocepy. 3arpszHeHHe BO3AyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne kimmara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJBIL.
Kpacaeie xHuru. Oco0o oxpansemblie Tmnpupoanbie Ttepputopuu (OOIIT).
Borannueckue cajpl U 300JI0THYECKUE TAPKH.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO DPA3BUTHsI YEIOBEYECTBA U TMPUPOJIBI.
PannonanbHoe  MPUPOAOINONIb30BAHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emuu. OOmKME 3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3Bute METOMOB MOHUTOPHWHTA pa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemuvle uccie0os8anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcaoi.
Hayuonanvnvlie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. (OcCHOBbI



aKopeadburumayuy dKocucmem U cnocobos 060pbOLI ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mopckux u nazemHubIx d9KOCUCTEM.

JdemoHcTpanumn

Tabmuubl u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpszHeHre T1ouBb», «llapHukoBeIil  AddexkT», «Ocobdo
OXpaHseMbI€ IPUPOTHBIC TEPPUTOPHUIY, «MOJEH yIpaBIsIeMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHWA W >KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOydJarouMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
IPAKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHOJIOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIINXCS PYKOBOJICTBOBATHCSI B CBOCH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  O0pa3OBaHUs, Haluyue  HNPABOCO3HAHUS  DKOJOTHYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTOCTUTAIOTCS
B CJMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CaMOITO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTH3MA U
YBaKEHHS K 3aKOHY U IMPABOIOPSIKY, YCTOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcClEeIUuI0 U
TPAAULIUSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor denepauuu, MpUposie U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTo mpeamera «buomorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHI, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITa U OTBITA JIEATEIILHOCTH B TMPOIECCE peaiM3allii OCHOBHBIX HampaBICHUU
BOCIIUTATEILHOU JESITEIHLHOCTH, B TOM YHUCJI€ B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUINH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOUX KOHCTHUTYLIMOHHBIX MpaB MU OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH NpPH CO3/1aHUU
y4eOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M TMO3HABATENbHBIX 3a71a4, BHIMOIHEHUU
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENLCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MNpU OOCYXXICHHUH CIHOPHBIX BOIPOCOB
OMOJIOTMUYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHsS K CBOEMY HapoOJly, YyBCTBa OTBETCTBEHHOCTH INEPE]
Ponuuou, ropmoctu 3a cBOM Kpal, CBOWO PoauHy, CBOM SA3BIK M KYJBTYpY,
IIPOIIUIOE M HACTOSIIEE MHOTOHAIMOHAJIBbHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILICHHUE K MPUPOJAHOMY HACIEAUIO U MaMATHUKAM IIPUPOJIBI,
JNOCTHXKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJIEHUE W
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYEHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusamMu Haponos Poccun;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHUE YMOIIMOHAIBHOTO BO3/IEMCTBHUSI )KUBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOLUUOHAIBHOIO 0J1ar0MOTyYHS:

NOHMMAaHUE U peaju3alus 370poBOro u Oe3omacHOro oOpasa KHU3HU
(310poBO€  THUTaHHWE, COOJIOJEHHME TUTHEHUYECKUX TPaBUJI U HOPM,
cOAaHCUPOBAHHBIM PEXHUM 3aHATUH M OTHAbIXa, peryjsipHas (¢uznueckas
aKTUBHOCTH), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DU3UUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHUE 1EHHOCTH TPAaBWJI HHJMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY10J1t00ue;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIIEHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U peasr30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTHYeCKOT0 BOCITUTAHMSA:

HKOJIOTUYECKU IIEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS JSKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYXaroUen Cpebl;

OCO3HaHHE TJI00ATBHOTO XapaKTepa SKOJOTMYECKHUX MpoOJeM W MyTed HX
pEeLIeHMS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HAHUSI W YMEHUSA TMpU pEUIeHUH NpoOJeM, CBA3aHHBIX C PalUMOHAIbHBIM
OPUPOJIOTNIONB30BaHUEM  (COONIIO/IEHUE  TpaBWJ  TOBEIEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAx, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUsITHE JEHUCTBUN, NPUHOCAIIUX Bpel  OKpYKaIOIIeH
OPUPOIHON cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONpUATHBIE SKOJOTUYECKUE
NOCIIEACTBUSI IPEANPUHUMACMBIX IEHCTBUH U NMPEAOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOM HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIbHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IIPAaKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON JESITEIBHOCTH dKOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOM MPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYyJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE cheuu(UuKy OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IpEJCTaBICHUs. 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKAa U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXPaHEHUS IIPUPOJTHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0Oecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEIMLMHBI, CO3JAHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  pa3BUTUS
YeJI0BEYECTBA, OUCKA MyTeH BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIEM U
ofOecrieueHHss  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOIMYECKMX 3HAHUW B LEJAX
NOBBIIICHUSI OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM IPaMOTHOCTH O0OydYarommxcs, GopMupyemoi
IPU U3Y4EHUH OUOJIOTUY;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPYXKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHI,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIYYEHMS] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKUE 3HAHUS Ui
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHSX;

OCO3HAaHME LIEHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO JEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTb M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUI 1O OMONOrMM B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro npeamera «buomorus
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYaAIOIIMXCA
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCIUPUKY METOIOB TMO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHHUE, Mpoliecc,
cucTeMa, HayudHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UccleloBaHue,  HaONIOJIeHHEe,  M3MEpPEHUEe,  OSKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHbIC Y4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GyHKIIMOHATIEHOU
TPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXxcs; CIOCOOHOCTD
o0yyarommxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKHE 3HAHUSI W  YHUBEpPCAIbHbIE Yy4ueOHbIE JCHCTBHS B
MO3HABATEILHOM U COLIMAIIBHOM MPAKTHKE.

B pesynapraTte wm3ydeHuss OWONOTMHM HA YPOBHE CpEAHETO OOIIEero
obpazoBanusi y oOyyaromierocs OyayT chOpMHUPOBaHbl  IMO3HABATEIIbHBIC
yHUBEpCabHble yueOHbIE ACHCTBUSA, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUECOHbIC
NEUCTBUS, PEryJsTUBHbIE YyHHUBEpCAJbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeaMeTHbIE PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCaJIbHbIMH y4eOHBIMU NMO3HABaTeJIbHbIMH
AefiCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpOBaThL  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, cCUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABINBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OTpEeNeNATh LeNu JeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIEISIMU;

WCITOJIB30BATh OMOJIOTUYECKHUE TTOHSATHS JUIsl OOBSICHEHUS (DAKTOB M SIBICHUUN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKUE pPACCYXKIEHUs (MHAYKTUBHBIC, JI€yKTUBHbBIC, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTtBa IS MpEACTaBICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIEHWUH B M3YYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIMOHHBIX HCTOUYHUKAX;

pa3palaTeIBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepraIbHbIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESATEIbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPO0JIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PELIEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHMSI,

UCIIONIb30BaTh pPAa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TNPHUMEHEHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YUCJIE MPH CO3JaHUH YUEOHBIX U COLUATbHBIX IPOEKTOB;

(opMUpPOBATh HAYYHBIM TUI MBILUICHUS, BIaI€Th HAYYHOU TEPMHHOJIOTHEN,
KJIFOYEBBIMU MTOHATUSIMHU U METOJIaMU;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESTEIIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M U AKTyaJIM3UpOBaTh 3a4auy,
BBIIBUTaTh TUIOTE3Y €€ pEeleHUs, HAXOAUTb apryMEHTHl Ul JOKa3aTesIbCTBA
CBOMX YTBEPXACHUMN, 3a71aBaTh apaMEeTPbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPELLY;

yYMETh IMEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KU3HECATEIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TMOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEIICHUSI.

3) pabora ¢ nnopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UH(POPMALUU (TEKCTE yU4eOHOTrO
nocoOusi, Hay4YHO-IOMYJISIPHOM suTeparype, OHOJIOTUYECKUX CIIOBapsX H
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HE0OOXOAUMOMN JJISI BBIMOJHEHUS YUEOHBIX
3a/1ay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYI0  GOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
" JIpyroe);

UCIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
ouosiorndeckor uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3NYEeCKUe U
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh U NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAaclO3HABaHWSA W 3aUTHl  WH)OpMAaIuH,
HH(pOpMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO61enme:

OCYIIECTBIISITh KOMMYHHUKAITUHN BO BCeX c(pepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM IO CYHIECTBY OOCYXIaeMoil TeMbl (YyMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBIMIOJHEHUS MpeiaraeMoun
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MUIMN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOH popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAWBUIYaJTLHON
paboThI MpH PEIICHUH OUOJIOTHYECKOU MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (OPM B3aMMOJIEHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WieHA KOJUICKTUBA;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacrnpenenatb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKA KOMAHIbI B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATh MWJAEH C TO3ULUHAA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBjafieHre YHUBEPCAIbHBIMY PeryJasSTUBHbIMU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSl [UJI BBIABJICHHUS NOpOOJIeM U HX
pelieHus B )KU3HEHHBIX U YU€OHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO NIESITEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAaH pEIIeHHs MpoOJeMbl ¢ y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYalMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pELICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUMU B
pa3HbBIX O0JIacTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpPIIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YNbTAaTOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIECHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaIU3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYI'MX IpU aHaIu3e pe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yNbTaTBl OCBOCHHS COJEPKAHHWS Y4eOHOro mpeamera
«buonorusiy Ha yrayOJaEHHOM ypOBHE OPUEHTHUPOBAHBI Ha oOOecleueHue
npopuapHOro  o0yueHus:  oOydaronuxcss — Owosormd. OHHM  BKJIIOYAIOT:
cnenuduyueckue A OMOJIOTMU HayYHbIE 3HAHUSI, YMEHHUS U CLIOCOOBI IEUCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIUU W MPEoOpa30BaHUIO 3HAHUM, BHUJBI JIEITEIBHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUM U MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKXKE B
pealbHBIX KU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yabTaThl MPEICTABICHBI IO
roJam U3y4YEeHHs.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTHHU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  MPUPOAbl U  PEUIEHUU MpoOJEM  PAIMOHAIBLHOIO
IPUPOOTIOIH30BAHUS, O BKJIQJIE€ POCCUICKUX U 3apYyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraIye OUOJOTHYECKUE TEPMUHBI M TOHATHUS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(xknerounas teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBuimoBa — o meHTpax
MHOT0OOpa3usi M MPOUCXOXKACHUS  KYJIbTYPHBIX  PAcCTEHHU),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIICIICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHzaensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. . Basuiiosa), MPUHLIHIIBI
(KOMILIEMEHTApHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCAaHUE, HM3MEpPEHUE,
HaOJIFOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJIHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OaxTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB KU3HEAEATEILHOCTH,
NPOTEKAIOIIMX B OPraHW3Max PAaCTEHMi, KUBOTHBIX U YeJIOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METAa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHesa, MoCTAIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS  OpraHuzMa  (OHTOreHEe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIHAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW W WX (QYHKIUSAMH, MEXIY
OpraHamMM M CHCTEMaMH OpraHOB Yy pAacCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMU, MEXIY CHCTEMaMH OpPraHOB M UX (YHKIHMSIMH, MEXAY >TarnaMu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATallaMu SMOPUOHAIILHOTO Pa3BUTHS, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

yYMEHUE BBISBJIATH OTIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMAaTHYECKUX TPYIIIL;

yMEHHUE pemaTtbh OMOJOTHYECKUE 331a49H, BBISBISATH IPUUNHHO-CIIEACTBEHHBIE
CBSI3U MEXY UCCIIEAYEMBbIMU OMOJIOTHYECKUMU NPOIIECCAMU U SBICHUSIMHU, J€TIaTh
BBIBOIbI ¥ IPOTHO3EI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTUYECKHe pPadOThI, COOIIOAThH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyIHpys ILellb HCCIeIOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pe3yJIbTATHI U ICTIaTh BBIBOIBI;

YMEHUE Y4acTBOBaTh B Yy4€OHO-HCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
HKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze IMIKOJBHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  IOJyYEHHbIE  pe3yjibTaThl Ha  yYCHHUYECKUX

KOH(EpEeHIIUSX;
YMEHUE OIICHUBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obyjacti  OWOJIOTMM W MEIUIMHBI  (KJIOHUPOBaHUE,  HCKYCCTBEHHOE

OIUTIOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa W CO3JIaHWE€ TPAaHCTECHHBIX
OpraHu3MOB);



YMEHHE OCYILECTBISTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHaNIbHOM
NESATETLHOCTH B 00JAaCTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUILIEBOM MPOMBIIIEHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH Tpodeccuu u
NPOAODKEHHE OHMOJIOTMUECKOTO O00pa3oBaHHsS B  OpraHU3alldsAX CPEIHEro
po(eCCHOHATLHOTO U BHICIIETO 0Opa30BaHUs.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4ueOHOTO mpeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHMH B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TPHUPOJLI W PEHICHUU SKOJOTHYECKHUX
npoOyieM 4YeloBEYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAIBHOTO
MIPUPOIOTIONB30BaHUS, M B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
0011IeCTBY, YEJIOBEKY, O BKJIaJIE POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BJAJE€Th CHUCTEMOM OHMOJOTHMYECKUX 3HAHWM, KOTOpas BKIIOYACT
ONpeAeNeHNs] U TOHMMAaHHE CYHUIHOCTH OCHOBOIMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHSATHUH (B, dKOocHUcTeMa, Ouocdepa), OHMOIOrHYECKHE TEOPUH
(oBomrorimoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsT TEOPHSI SBOIOINH), YUCHUS
(A. H. CeepuoBa — 0 nyTsx u HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHdeckoro paBHoBecust J[x. Xapau u B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma HO. JluOuxa,
AKOJIOTMYECKOM TMHUpaMHIbl SHEPruu), rumore3bl (rumore3a «mupa PHK» V.
['unbepra);

yMEHUE  BJQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEMBIMH B OMOJIOTUYECKUX UCCIICIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOocOO0aMu BBISBJICHUS U
OIICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IC;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM H Oumochepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUUECKOTO u CUMIIATPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JBIKYIIAX CHJI DBOJIIOIMUA Ha TEHO(MOH/I TOMYJISAIINH,
MIPUCIIOCOOTICHHOCTH OPTaHU3MOB K Cpelie 0OMTaHusl, YepeOBaHUs HaNpaBICHUIA
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U NMOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATH B3aUMOCBSI3M MEXAY HPOLECCAMH SBOJIOIUH,
JIBWKYIIIMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHCHTAMHU PAa3IMYHBIX SKOCHUCTEM H
MIPUCTIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENIbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHWs, aOMOTUYECKUX U OMOTUYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBSI3ed  OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJibl OOUTAHMS, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA,

yMEHUE peniaTh OMOJOTUYECKHUE 3a]a4H, BBISIBISATh MPUUMHHO-CIIEICTBEHHBIE
CBS3U MEXAY UCCIEAYyEeMbIMU OMOJIOTMYECKUMU MTPOLIECCAMHU U SIBJICHUSMU, J€JIaTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpaKTUYECKHEe PadOThI, COOIIOIAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpenctBamu, GopMyaupys Iejlb HCCIENOBAHMS, aHAIM3UPOBATH MOJYYCHHbBIC
PE3YJIBTATHI U ICNIaTh BHIBOBL;

YMEHUE Y4acTBOBaTh B Yy4€OHO-MCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHUYECKHX
KOH(EPEHITUSAX;

yYMEHUE OIEHWBATh TUIMOTE3bI M TEOPHH O MIPOUCXOXKICHUN KU3HU, YEJIOBEKa
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpaIleHUs
rJ100aJbHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBHIOOP Oyayied npodeccruoHanbHOU
NEeATEILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIONIOJIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICHUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3MiCTBA, MHIIEBON
MPOMBITIUICHHOCTH, YTJIyOJIATh TIO3HABATEILHBIA WMHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccuu W IPOJIOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHMU3ALMIX CPEAHEro MpopeCcCUOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/e/ioB U TeM (undpossbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThbI padoTsI pecypenr
1 buoinorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XuMHUYecKasi OpraHu3aius KIeTK: 10
5 Crpoenuie u GyHKINU KIETKU 8 2
6 OOMeH BellecTB U NMpeBpalleHne S HEPTUH B 9 1
KJIETKE
7 Hacnencreennas uapopmarus u 9 0.5
peanuzanus e€ B KIETKe
JKU3HEeHHBIN UK KIIETKU 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'eneruka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MoB 4 1
16 BuoTtexHonorus 1 CHHTETHYECKass OUOJIOTHs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
1 3apokJeHNe U pa3BUTHE IBOJTIOLNOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3BOIIOLHS U €€ PE3YNIbTAThI 14 2
Maxkpo3BOIIOLHS U €€ PE3YIbTaThI 6
[TpoucxoxaeHue U pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxnaeHue yenoBeKa — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILIEHUSAX
6 OPraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
Opranusmel U cpeia 00uTaHus 1.5
OKoJ0rus BUJ0B U MOMYJISILUMA 0.5
DKoJ0Tusl COOOIIECTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 YenoBek u OKpysKarolas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KouaunyecTBo 4acoB DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tema ypora Bcero Konrposbnpie  TMpakrueckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsbI padoThI pecypenr
1 buonorus kak KoMIUIeKCHast HayKa U Kak |
4acTh COBPEMEHHOT0 00I1IecTBa
2 JKuBble cucTeMBI U X CBOWCTBA 1
YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
4 HcTopust OTKPBITHS U U3YYEHHUS KIIETKHU. |
Knerounas teopus
Mertoabl MOJIEKYJIAPHON U KJIETOYHON
o6uonoruu. [IpakTrueckas padora
5 «M3y4yeHre METOI0B KJIIETOYHOU OMOJIOTHH 1 0.5
(xpomaTtorpadwus, 3nexTpodopes, ’
nuddepeHnrantbHoe EeHTPUGYTUpOBaHUE,
[TLIP)»
6 XUMHUYECKUHN COCTAB KIIETKU 1
. MunepanbHble BELIECTBA KIETKH, UX 1
Ouonoruyeckas poib
Opranuyeckue BeIecTBa KJIECTKH — OEJIKU.
2 JlaGopaTopHas pabora «OO0Hapyx)eHne | 0.5
OEJIKOB C TTOMOIIIbIO KAY€CTBEHHBIX ’
peaKuuii»
9 CgoiicTBa, k1accupukanus u GyHKIIHI |
0enKkoB




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

10
YTIIEBOIbI

1 Opranuyeckue BenecTBa KIeTKH —

JTUTIV BT
Hykneunossie kucnorsl. JIHK u PHK.

12 JlaGopaTtopHnas padora «HcciaenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3TUYHBIX OPTaHU3MOBY

13 Crpoenue u pyakuuu ATOD. Jlpyrue
Hykieosuarpudocdars (HTD)

14 CexsennpoBanue [JHK. Merosst
T€HOMHKH, TPAHCKPUIITOMHUKH, TPOTCOMHUKHI

15 MeTozsl CTPYKTYpHO# OHOJIOTHH

16 Tunel knetok. [Ipokapuornyeckas KieTka
CrpoeHnue syKapruOTHUYECKON KIIETKHU.

17 [IpakTuyeckas padora «M3yyeHue cBONCTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKU
OnHOMeMOpaHHbIE OPraHOUbI KIETKH.

19 [IpakTuueckas padora «M3yuenue 0.5
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKax»

[TomyaBTOHOMHBIE OpPTraHOUABI KJIETKU:

20 MHUTOXOH/IPHH, TUIaCTH L. JIJabopaTopHast 0.5
pabota «/ccnenoBanue mia3Mon3a u '
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

21 HememOpanHbIe OpraHOUIbI KJIETKH

22 Crpoenue u GyHKIHH sapa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«V3y4yeHune cTpoeHus KJIETOK pa3IMIHbIX
OpPTaHU3MOB»

0.5

24

ACCUMUIISITINS ¥ TUCCUMIISALINS — JBE
CTOpOHBI MeTabou3Ma. Turmbl ooOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTuTHYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl WU
KaTaJasbl)»

25

DepMEHTAaTUBHBIN XapaKTep PeakLui
KJIETOYHOTO MeTabonmu3Mma. JlaboparopHas
pabora «3yuenue hepMEeHTaTUBHOTO
pacieryieH s IepoKCHa BOAOPOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

Benku-akTuBaTOpHI U OENKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT OOMEHa BEIECTB

28

dortocunTes

29

Xemocunres. Jlaboparopuas pabota
«CpaBHeHHe TpoLeccoB pOTOCHHTE3a U
XEMOCHHTE3a

0.5

30

AHa3poOHBIC OpraHu3Mbl. Buibl OpoxkeHusI.
JlaGopaTtopHnas pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHUS U JTBIXAHUS

31

AspoOHBIE OpraHU3MBI. JTaIlbl
SHEPreTUIecKoro oOMeHa. DHeprus
MEMOpPaHHOTO IpaJIue€HTa MPOTOHOB.
Cunre3 AT®: Pa6ota npotorHoit AT®D-




CHHTAa3bl

O0001eHre U cUCTEMATU3aLMS 3HAHUHN 110
teme "OOMEH BEIIECTB U MPEBPAICHIE

32 sHepruu B kietke" / KontponpsHas pabora
no TeMe "OOMeH BEIIeCTB U MPEeBpAICHIE
JHEPruy B KJIEeTKe"

33 Peakiium MmatpudHOro cCMHTE3a

34 Tpanckpunuus — MatpudHbiid cuaTe3 PHK

35 Tpancnauus u e€ 3Tamnbl

16 KonnpoBanue amuHOKUCIOT. Posb
pubocom B OnocuHTEe3e Oenka

37 Opranuzanus reHoma y mpokapuor u
3YKapuoT

13 MounekynsipHble MEXaHU3MBbI SKCIIPECCUHI
TE€HOB Y 3YKapuOT
Bupycbl — HekieTouHble pOPMBI KUZHU U

39 obnuraTHbIe Mapa3uThl. [IpakTHyeckas 0.5
pabota «Co3anue Mo BUPYCay

40 BupycHslie 3a06051eBaHus YellOBeKa,
JKUBOTHBIX, PACTCHUH

41 HanorexHomorny B OMOJIOTUN U MEIUIINHE

42 JKU3HEeHHBIN UK KJIETKU

43 Matpuunslii cunte3 JJHK
XpomocoMsl. JITaboparopHas pabora

44 «M3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»

45 JleneHne KIEeTKU — MUTO3




Tuns! kneTok. Kapnoknnes u qUTOKUHES.
Perynsauus »KM3HEHHOTO IIUKJIA KIIETOK.

46 JlabGopaTtopHnas pabora «Habmronenue 0.5
MUTO3a B KJIETKaX KOHYMKa KOpelKa Jiyka
(Ha rOTOBBIX MUKpOIIpenapaTax)»
O06o01IeHre U cUCTeMaTU3alus 3HAHUN 110
temaMm "HacnencrBennas naopmanus u

47 peanuzanus ee B kietke", "JKu3HeHHbIN
ki kietkn" / KonrponpHas padoTa mo
teme "Peakiiuu MaTpu4HOro cuHTe3a"

48 OpranusMm Kaxk euHOE LIEJ0e

49 Txanu pacrenuii. JlabopatopHas pabora 0.5
«M3y4yeHne TKaHEel paCTCHUN» ’
TkaHU )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas paborta «3ydeHue TKaHen 0.5
KUBOTHBIX)
Opranbl. Cucremsl opranos. JlaboparopHas

51 pabota «/3yueHre opraHoB IIBETKOBOTO 0.5
pacTeHHs»

52 Omnopa Tena opraHu3MoB

53 JIBr>KeHrE OpraHu3MOB

54 [Iutanue opranuzmMoB

55 [TuTanne MO3BOHOYHBIX KUBOTHBIX.
[TumieBapuTenbHas cucTeMa 4yeaoBeKa

56 JIpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YeloBeKa

58 TpaHcnopT BEIIECTB Yy OpraHU3MOB




KpoBenocHas cucrema no3BOHOUHBIX

> YKUBOTHBIX U YeJIOBEKa

60 Boiaenenue y opranu3smMosB

61 3anmTa y OpraHu3MoB

62 HNMMmyHHas cucTema 4enoBeka

63 PaznpaxkxumocTs U perymsmus y
OpraHU3MOB

64 I'ymopanbHas peryssnus 1 3HAOKpUHHAS
CHUCTEMaA KUBOTHBIX U YCIIOBCKA

65 DopMBbI pa3MHOKEHUSI OPTraHU3MOB

66 [TonoBoe pa3MHOXKEHUE

67 Meiios
["ameTorenes. OOpazoBaHHe U pa3BUTHE

68 MOJIOBBIX KJIETOK. JlabopaTopHas pabota 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha ’
TOTOBBIX MUKpOIIpenapaTax»

69 WuauBuayanbHOe pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

70 3akyajKa OpraHOB U TKaHEH U3
3apOJAbIIICBBIX JIUCTKOB
PocTt u pa3zButHe )XKMBOTHBIX.

71 JlaGopaTtopHnasi pabota «BrlisBiieHHE 0.5
MPU3HAKOB CXOJCTBA 3apObIIIeH
IIO3BOHOYHBIX KUBOTHBIX»
PazmHoXeHUe U pa3BUTHE PACTCHUN.

72 JlaGopaTtopHnas pabora «CTpoeHue opraHoB 0.5
Pa3MHOKEHHUSI BHICIINX PACTEHUI»

73 O06o01IeHre U cUCTeMaTU3alus 3HAHUN 110




teme "CTtpoeHue U pyHKIIUN OpraHu3mMoB" /
Kontponbnas padota mo teme "CTpoeHue u
GyHKIMH OpaHU3MOB"

I/ICTOpI/ISI CTAaHOBJICHUA U PA3BUTUA
TCHCTUKU KAaK HAYKH. OCHOBHBIC TTIOHATHUS U

74 CUMBOIIBI TeHeTHKH. JlabopaTtopHas paboTa 1 0.5
«/Ipo3oduna kak 00BEKT FT€eHETUIECKUX
HUCCIIENOBAHUN
3aKOHOMEPHOCTHU HACIEAOBaHUS
NpU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [IpakTuueckas pabota 1 0.5
"N3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpenuBanus y apo30duibr”

76 [uTonornyeckrue OCHOBBI MOHOTHOPHIHOTO 1
CKpEIIUBAHUS

77 Ananusupyroiiee ckpemppanue. Hemonnoe 1
JTOMUHHUPOBaHUE
JurnbpumHoe CKpenmrBaHue.

73 [IpakTuueckas padota «3yueHnue | 0.5
Pe3yJIbTaTOB IUTHOPUIHOTO CKPEIIUBAHUS ’
y 1p030(hUITBI

79 [uTonornyeckrue OCHOBBI TUTHOPHUIHOTO 1
CKpEIIMBAHUS

80 CuenneHHoe HacleJOBaHUE TPU3HAKOB 1

81 XpOoMOCOMHasi TEOpHS HACIEICTBEHHOCTH 1

82 I'eneruka nona 1

83 I'eHoTHI KakK 11€JI0CTHAS CHCTEMA 1

84 I'eneTnyeckuii KOHTPOJIb Pa3BUTUS 1




paCTeHI/II\/'I, ZKHUBOTHBIX U YCJIOBCKA

85

N3MeHUnBOCTH MPU3HAKOB. BUibl
N3MCHYUBOCTH

86

MopaudukarmonHas ”3MEHUYNBOCTh

87

BapuauvoHHbI psif U BapUaLIMOHHAS
KkpuBas. JlabopaTopHas paborta
«MccnenoBanne 3aKOHOMEPHOCTEN
MOIU(PUKAITIOHHON U3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BApUAIMOHHOW KPUBOM»

0.5

88

I"'enoTunuyeckas N3MEHUYUBOCTb.
KoMOunaTuBHast N3MEHYHUBOCTD

89

MyTanuoHHas U3MEHYHBOCTb.
[IpakTuueckas pabora «MyTtarun y
Ipo30¢ Uikl (Ha TOTOBBIX
MHUKpOIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIiecca.
DONUTEeHETHKA U ATTUTCHOMHUKA

91

O0001IcHNE U CHCTEMATH3aLIHS 110 TEME
"I'eneTnka - HayKa O HACJIEICTBEHHOCTH U
U3MEHYMBOCTH OPTaHU3MOB" /
Kontponbnas padora mo teme "I'enernka"

0.5

92

I'eneruka yenoBeka. [IpakTudeckas pabora
"CocTaBiieHHE U aHaJIU3 POJOCIOBHOI"

93

MeTtoasl METUITMHCKON T€HETUKHT

94

3HayeHNEe MEIUIIMHCKON TCHETUKHU B
MPEAOTBPAIEHUH U JICUCHUH TeHETHYECKUX
3a00JIEBaHUH YeJIOBEKa

0.5




OCHOBHBIE ITOHSITUI CCJICKIIUU.
JlaGopaTtopHnas pabora "M3yueHnue copToB

95 KYJIBTYPHBIX PACTEHUI U TIOPOJI JOMAIIHUX ! 05
YKUBOTHBIX"
MeToap! ceaeKIIMOHHON paboTHI.

96 JlaboparopHas pabota "M3ydeHne MeTo10B 1
CEJIEKIIMU pacTeHui"
JlocTrkeHMs CeNEKIIUU PacTeHUH 1

97 XKUBOTHBIX. [IpakTnueckas pabora 1
"ITpuBuBKa pacTeHun"

08 CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHUE | 0.5
TeHETUYECKUX PECypPCOB
buoTtexHonorus kak Hayka U oTpaciib

99 npou3BojcTBa. [IpakTuueckas pabora 1
"N3yueHnne 0ObEKTOB OMOTEXHOIOTHE"

100 OcHOBHBIE HAMPABICHUS CHHTETUYCCKUI 1
Ounonoruun

101 XpOMOCOMHAs M TeHHAsA UHKEHEPUS 1

102 MeaunuHcKue OMOTEXHOIOTHH 1

OBIIEE KOJIMYECTBO YACOB I10 102 13.5

[NPOT'PAMME




11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbBbIE
Ne aTra H(ppoBbIE
n/n Tema ypoka Bcero Konrpoanneie  Tpaxruieckue i[f}y‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbele
padoTsI padoThI pecypen
1 OpomonnonHas teopust Y. lapBuna 1
5 JIBHoKyIIHE CHIIBI ABOJIFOLMA BUAOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBoBaHue, €CTECTBEHHBIHN |
Y UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJIIOLIMU
5 DTarbl H3BOJIIOIIMOHHOTO Mpolecca: 1
MUKPO3BOIIOLHUS U1 MAKPOIBOIIOLIHS
6 [Tomynsius — 3neMeHTapHas €AMHULIA 1
3BOJTIOLIUU
3aKOH reHeTUYECKOro paBHOBecHs JIK.
7 Xapau, B. BaiianOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIeHIE H3MEHUYUBOCTH Y ’
0co0el OHOT'O BHIa)
8 DOneMeHTapHbIe (PaKTOPHI IBOTIOIAN 1
9 O¢dexrt ocnoBaremnst. dpdexr |
OyTBUIOYHOTO TOPJIBILIKA
10 Murpauuu. M3oaumuu nomysmuii: 1
reorpaduyeckas, OnoJIorundecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINAN 1
(hakTop IBOIOIHH




12

[TonoBoii oT60P

13

[TprcrocoOIeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MHUKPO3BOJIFOIIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B U HIAUOAAANITAIIUHN Y
pacTeHUM U KUBOTHBIX)

0.5

14

[Tpumeps! ipucnocoOaeHU y OpraHu3MOB:

Mopdonorudeckue, GU3MOIOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopnas pabota «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e7IECO00Pa3HOCTh»

0.5

15

Bupn, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPUIO»

0.5

16

CrpykTypa Buaa

17

Bunoo6pa3oBanue Kak pe3yibTar
MHKPO3BOJIOIMN

18

CBs3b MUKPO3BOJIIOIWHU U SITUACMHUOJIOTUN

19

Makpossosntonus. [Taneontonornueckue
METO/bI U3yUEHUS IBOTIOIUN

20

buoreorpaduueckue METOIbI U3YICHUS
3BOJTIOLIUU

21

DOMOpPHOIOTHYECKHUEe U CPAaBHUTEIBHO-
Mop(doornueckre MeToIbl U3y4eHUs
3BOJTIOLIUU

22

MonekynsipHO-TeHEeTHUECKUE,
OMOXMMHYECKHE U MaTeMaTU4ecKue




MCTObI U3YUYCHUS 5BOJIFOIIUN

23 OO6mre 3aKOHOMEPHOCTH YBOJTIOIHH
24 AnanTtuBHas paguarus. HepaBHoMepHOCTH
TEMITOB 3BOJIIOLUU
’5 HayuHblie runoressl IpOUCX 0K ICHUS
JKW3HU Ha 3emiie
26 JloHayuHbIe PEACTABICHUS O 3apOKICHUI
KU3ZHU
7 OcCHOBHBIE 3TaIbl HEOPTaHUYECKOM
SBOJIIOLIMU
28 I'unoTe3bl 3apokIeHUs KU3HU
Uctopus 3emiin 1 METOABI €€ U3YUEHUS.
79 Jlaboparopnast pabota «3yuenue u 0.5
OTMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOBY
30 HauanbHbie 3Tanbl opraHunyecKkoi
SBOJIIOLIMU
31 OBoIoIUs 3YKapuoT
OCHOBHBIE 3TaIlbl BOTIOIUU
1 pacturensHoro mupa. [Ipaktuyeckas 0.5
pabora «3yuenue ocobeHHOCTEH ’
CTPOCHHS PACTCHHI Pa3HBIX OT/IEIOB)»
13 OcCHOBHBIE 3TaIlbl 3BOJIOIUYU )KUBOTHOTO
Mupa
DBOIOIUS )KUBOTHBIX. [IpakTuueckas
34 pabota «3ydeHne ocoOeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHUA — 3KOJOT'MYCCKUE

36 1
KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN 3KOJIOTUYECKUN KPU3HC, €TO 1
0COOEHHOCTH
CoBpeMeHHas cucTeMa OpraHuYeCcKoro

38 Mupa. OCHOBHBIE CUCTEMATHUYECKUE 1
IpyMIbl OPraHU3MOB
O06o0uieHre 1 cucTeMaTH3aIys 3HaHUH 110
TeMaM "MUKpO3BOIIOLUS U €€

39 pe3ynbTatel”, "MakposBoronus u ee 1
pe3yabTatel"/ KonTponbHas paboTa 1o
TeMme "OBoronusa"

40 AHTpPOIIONOIUsI — HayKa O 4EJIOBEKE 1

A1 PazBuTue npenacrabieHuii o 1
MIPOMCXOXKJACHUN YeJIOBeKa
Mecro uenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3yueHue ocoOeHHOCTEN 1 0.5
CTPOCHHUSI CKeJIeTa YeJI0BEeKa, CBSI3aHHBIX C
MPSIMOX OKICHUEM»

43 JIBIKyIIME CUJIBI AHTPOIIOTEHE3a 1
44 CooTHo1ieHre OMOJIOTHYECKUX U |
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOTCHE3E
45 OCHOBHBIE CTaIUU aHTPOIIOI'€HE3A 1
46 [TaneoreHerrka 1 NaJeoOreHOMHUKA 1
47 DBOJIIOLIHUS COBPEMEHHOTO YEJIOBEKA 1

48 Yenoseueckue pacsl. [IpakTrueckas 1 0.5




pabota «3ydeHHe SKOITOTHIECKUX
aJanTalyil 4YeJIOBEKa)

MG)KI[I/ICI_II/IH.HI/IHapHBIG METOABI

49 1
AHTPOTIOJIOTUH

50 3apoKICHUE U Pa3BUTHE SKOJIOTUU 1
Metonst skonorun. JlaboparopHas pabora

51 «M3yueHne MeTo0B FKOIOTMUECKHUX 1 0.5
HUCCIIEIOBAHUI)

5 3HavYeHNE YKOJIOTMICCKUX 3HAHUHN JUISI |
YeJI0BeKa

53 Dxonorudeckue hakTopbI 1
Abnortnueckue gaxtopsl. CBeT Kak

54 sKosoruueckuit gpaxtop. JlaboparopHas 1 0.5
pabota «BpIsiBIeHHE TPUCTIOCOOICHUI '
OPTaHU3MOB K BIIMSIHUIO CBETa»
Abuoruueckue gaxkTopsl. Temmeparypa
KaK 9KOJIOTUYECKUH (aKTop.

55 JlaGopatopHnas pabora «BeisiBieHHe 1 0.5
MPUCIIOCOOJICHUT OPraHU3MOB K BIUSTHUIO
TEMIIEPaTyphI»
Abnornueckue GpakTopsl. BiaxxHocTh Kak

56 sKosoruueckuit gpaxtop. JlaboparopHas 1 0.5
pabota «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHni U3 pa3HbIX MECT OOUTAHMS)

57 Cpenpl oOuTaHUs OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kuznenusie pOpMBI OPraHU3MOB 1

60 buotnueckue dpakTops 1




3HaueHue OMOTUYECKUX B3aUMOICUCTBUMN

61 JUISl CYIIIECTBOBAHUS OPraHU3MOB B CpEJIe
oOuTaHus

6 DKOJIOTHUECKUE XAPAKTEPUCTUKHI
TOMYJISIITUI
OcHOBHBIE MOKa3aTeNN MOMYJIALNN:

63 YUCJIEHHOCTb, INIOTHOCTh, BO3pacTHAas 1
MOJIOBAas CTPYKTypa
OcHOBHBIE MOKa3aTeNN MOMYJIALNN:

64 POXKIAAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUU

65 OKosorudeckasi CTpyKTypa MOonyJsun

66 JlnHamMuKa nonyJsiuu U €€ perysius

67 KpuBsie pocta YnCIEHHOCTH MOIYIISIUH.
KpuBbie BbKUBaHUS
DKoJIoruuecKasl Hulia Buja.

68 Jlaboparopnas pabota «I[IpucrnocoOnenus 0.5
CEMSIH paCTeHUH K PaCCEJICHUIO»

69 Bup kak cucrema nonysisinuid

70 3aKOHOMEPHOCTHU MOBEJICHUS U MUTpAIUil
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OUOIICHO3

72 DKOcCHCTEMa KaK OTKpBITasi CUCTEMA

7 KpyroBopor BeliecTB 1 NOTOK SHEPTUH B
JKOCUCTEME

74 OcCHOBHBIE IOKA3aTENN YIKOCUCTEMBI

75 DKOJOrM4ecKre NUpaMHuIbl




76 H3meHeHus coOO1IECTB — CYKLIECCHH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpEil 1 OKEaHOB

73 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTENEH, MyCTHIHB

79 AHTpPONIOT€HHBIE YIKOCUCTEMBI

20 Ypb6oskocucremsl. [IpakTrueckas pabora 0.5
«3yuenne u onucanue ypo03KOCUCTEMBI» ’
3aKOHOMEPHOCTH (HOPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
HKOCUCTEMAaX
MexaHu3Mbl BO3IEUCTBUS 3arPSI3HEHUN

2 pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIMOHHOM U
HKOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmierutanerapHas 060104Ka
3emun

84 VYuenue B. W. Bepnasackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHMUS
o6uocdepsl

26 KpyroBopotsl BemecTs u
OMOTCOXMMHUYECKHE ITUKITBI

27 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocTh 6uochepsl

89 DKOJIOTUYECKNE KPUZUCHI U UX MPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy




AHTpPOIIOT€HHOE BO3/IEHICTBUE HA

o1 pPaCTUTENBHBIN U KUBOTHBIA MU !
92 Oxpana npuposl 1
93 OCHOBHBIE TPUHIUIBI YCTOMYHUBOTO 1
pa3BUTHA YEJIOBEUYECTBA U IPUPOIBI
PannonansHOe IpUpOAOIIOIH30BAHNUE U
94 COXpaHEeHHE OMOJIOTHIECKOTO 1
pazHo0Opa3zus 3emin
O06o001IeHre U cucTeMaTU3alrs 3HaHUN 110
TeMaM "DKOJIOTHS - HayKa O
B3aMMOOTHOILIEHUAX OPraHU3MOB JIPYT C
JIPYTrOM U HAaJIOPTaHU3MEHHBIX CUCTEM C
95 oKpy»xaroient cpenon”, "Opranusmsel 1 1
cpena ooutanus", "IKOJOTHSI BUIOB U
nonyJsnus”, "IKOJ0THs COOOIIECTB.
Oxonoruueckue cuctemel", "buocdepa -
riobanbHas skocuctema" / KonTpoapHas
pabota mo Teme "Dkonorus"
96 Pe3epBHbIil ypok 1
97 PesepBHbIit ypok 1
98 Pe3epBHbIil ypok 1
99 PesepBHbIit ypok 1
100 Pe3epBHbIil ypok 1
101 Pe3epBHbIil ypok 1
102 Pe3epBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOIT'PAMME




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJIbTATaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
o0pa3oBaHus

CdopmupoBaHHOCT 3HAHUW O MECT€ W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB TIPUPOJIBI U
pEIICHUH KU3HECHHO BKHBIX COIMATBHO-3TUYCCKUX, SKOHOMHYECKHUX,
AKOJIOTHYECKUX TIPOOJIEM YEeTIOBEUECTBA, a TAKXKE B PEIICHUU BOTIPOCOB
paIMoOHaIBFHOTO MIPUPOAOIOIE30BaHUS, B (HOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K TPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/IEC POCCUHCKUX U

3apyOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Brnanenue cuctemoil 3HaHM 00 OCHOBHBIX METOJAaX HAYyYHOTO
MO3HAHUS, UCIOJB3YEMBIX B OMOJIOTMYECKHUX HCCIEIOBAHUSIX >KUBBIX
OOBEKTOB M JKOCHCTEM (ONHCaHHE, H3MEpeHHe, NpOBeICHUE
HaONIO/IeHNH); CrocoO0aMM BBISBIICHUST W OICHKH aHTPOIOTEHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHHe BbIABUTATh TMIOTE3bl, MPOBEPATh MX SKCHEPUMEHTATbHBIMHU
cpenctBamu, (opMmynHmpys 1edb HCCICNOBAaHUS, AaHATU3UPOBATH
MOJIy4YE€HHBIE PE3YNIbTAThI U JeNIaTh BHIBOIBL.

BrisiBieHre 3aBUCHUMOCTH  MEXKIY HCCIEIYyEeMbIMH BEIMYHUHAMH,
00BsICHEHUE TIOTYYEHHBIX PE3yAbTAaTOB U (JOPMYIUPOBAHHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX MTOHATUN, TCOPUN U 3aKOHOB

YMeHue BIAJETh CHUCTEMOM OHOJOTMYECKMX 3HAHHMH, KOTopas
BKJIFOYAET: OCHOBOIIOJIATAIONIME OWOJOTUYECKUE TEPMHUHBI M TIOHSTHUS
(XKM3Hb, KJIETKa, TKaHb, OpraH, OPraHu3M, BH[, HOMYJSIMS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenmka, OWONONMMEpBI, IUCKPETHOCTb, CAMOPETYJILHA,
CaMOBOCIIPOU3BENICHNE, HACJIE/ICTBEHHOCTb, W3MEHYUBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owosornueckne Teopuu: KieroyHas Teopus 1. IlIBanna, M.
[Ineitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO MMMyHHUTEeTa Il
Opnux, .M. MeunukoBa, XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxojacrtsa K. bapa, spomonuonHas

teopus Y. JlapBuHa, CHHTETHYECKas TEOpPHUSI DIBOJIOLMHU, TEOPUS




antpororeHe3a Y. Jlapsuna; Teopus Ouoreoueno3a B.H. Cykauépa,
yuenne H.M. BaBunoBa o meHTpax MHOrooOpasusi U MPOUCXOKICHUS
KyJIbTYpHbIX pacTeHuii, ydenne A.H. CesepuoBa o0 nyrix wu
HalpaBJIeHUAX dBoIIOIMH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3usi MOTOMKOB IEPBOTO MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacjeqoBaHHs mpusHakoB [. Mennens;
CIICTVICHHOTO HACJEeIOBaHUS TPU3HAKOB W HAPYIICHUS CUEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSAIOB B HACJIEACTBEHHOM
n3MeHunBocty H.M. Basunosa; reHermueckoro paHoBecus JIxk.
Xapmu u  B. BaiinGepra; 3apopgsimeBoro cxonctBa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MPUHLIMIIBI (YUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH );

npaBwia (MuanMyMa FO. Jlubuxa, SKOJOTMYEeCKON MHpaMUIbl YHUCe,
O6roMacchl U SHEPTUN);

runote3bl (koanepBatHor AWM. Omnapuna, nepBuvHOro OyiaboHa JIXK.

Xonpaeitaa, mukpochep C. Dokca, pudosuma T. Uek)

Vmenue peiiaTb IMOUCKOBBIC OHOJIOrHYECKUe 3aJa4u,; BbIABJIATH
MNPUYINHHO-CIICACTBCHHBIC CBA3HU MCKAY HCCIICAYyCMbIMU
OMOJIOrMYECKHMHU O6’b€KTaMI/I, nponeccamMnu M ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU IMOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATHL I'CHOTHIIMYCCKHUE CXEMbl CKPCHIUMBAHHA JIA Pa3HBIX THUIIOB
HACJICAOBAHUS NPHU3HAKOB Yy OPraHu3MOB, COCTABJIATHL CXCMbI IICPCHOCA

BEIIECTB U SHEPTUU B DKOCUCTEMAX (ICTIH MUTAHUS, TTUIIIEBBIC CETH)

YMeHue yYCTaHaBIMBATh B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIMAMU: OPTraHOMIOB, KJIETOK pAa3HBIX TKaHEH, OpraHamMu H
CHCTEeMaMH OpPIraHOB y pAacTEeHHWH, >KUBOTHBIX M UEJIOBEKA; MEXAY
JTanmamMy OOMEHa BEIIECTB; ATallaMU KJIETOYHOTO IMKJIA U JKU3HEHHBIX
[IUKJIOB OPraHU3MOB; 3TallaMyd SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u  ¢eHotunom, ¢QeHorunoMm U QpakTOpaMH CpeAbl  OOMTaHUS;
NPOLECCAaMU  JBOJIIOLUH;, JBWKYIIMMH CHWJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTAMH Pa3INYHBIX 3KOCHCTEM M TPHCIOCOOICHUSAMH K HHUM

OpraHu3MoOB

YMmenune BBIACIIATh CYIICCTBCHHBIC ITPU3HAKHU

CTPOCHHS BUPYCOB, KIIETOK IMPOKAPUOT U IYKAPHUOT; OJHOKICTOUHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM U
Ouocdeppl; CTPOEHUS OpPraHOB W CHCTEM OPraHoOB PACTCHHM,
JKUBOTHBIX, YCJIOBCKA, MPOLCCCOB KUHCACATCIIbHOCTHU, MMPOTCKAOIINX

B OpraHusmax paCTeHI/II\/'I, KHUBOTHBIX M 4YCJIOBCKA, OMOJIOTHYECKHX




mporeccoB: oOMeHa BemiecTB  (MeTabonm3Mm), uHGOpMaUA U
IpeBpalleHus] SHEPTuu, OpOKEHUs, aBTOTPOPHOTO U TeTepOTPOPHOTO
TUMOB MNHTaHUA, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
ramMeToreHesa, 9SMOpHUOTEHe3a, MOCTIMOPHUOHAIBHOTO  Pa3BUTHS,
pPa3sMHOXEHHUS, UHIUBHIyaJbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
B3aUMOJCUCTBUS T'€HOB, TE€TEPO3UCA; JEUCTBUH HCKYCCTBEHHOIO
orOopa, CTaOWIM3UPYIOMIETO, JBIKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOr0 O0TOOpa; ayuIonaTpUyeckoro M CHMIIATPUYECKOIO
BUZ000pa30BaHusl; BIUSHUS JBHXKYIIUX CHJI 3BOJIIOLIMU HA Te€HO(OH]
MOMYJISIUM; TPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpeie OOWTaHus,
yepelOoBaHMsI HAmpaBiICHUI 3BOJIOLMHU; KPYroBOpOTa BEIIECTB H

IIOTOKa SHEPIUr B SDKOCUCTEMAX

ChopMUpPOBaHHOCTh YMEHHS BBIICIATh CYIIESCTBCHHBIC IPHU3HAKU
BUPYCOB, KJIETOK NPOKApHOT H JYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B U SKOCHUCTEM;
0COOEHHOCTH TMPOIECCOB OOMEHA BEIIECTB ¥ MPEBPAIICHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOTO OOMEHa,
XEeMOCHHTE3a, MHUTO3a, Meio3a, OIUIOJOTBOPEHHS, pPAa3BUTUS U
Pa3sMHOXKEHHUS, UHIUBHIYyaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHe3a),
00pBOBI 3a CyIIeCTBOBaHUE, ECTECTBEHHOT'O 0TOOPa, BUI000pa30BaHMUsI,
MPHUCIIOCOOJICHHOCTH OpPraHU3MOB K cpeAe OOWTaHWs, BIMSHUSL
KOMITOHCHTOB 3KOCHUCTCM, aHTPOIIOTCHHBIX U3MEHEHUH B 3KOCHUCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBPAIICHUS YHEPTHH B

ouocdepe

YMeHue HCIIOJIb30BaTh COOTBETCTBYIOLIUE apryMeHTHI,
OWOJIOTMYECKYI0O TEPMHHOJOTHUIO M CHMBOJIMKY JUISl JOKa3aTelbCTBA
POJICTBa OPraHU3MOB PA3HBIX CHCTEMATHUYECKUX TPYIII; B3aUMOCBS3U
OpraHu3mMoB U CpCIbl OGHTaHI/I}I; CANHCTBA YCJIOBCUCCKUX pPac,
HE00XO0AMMOCTH 3I0pPOBOT0 00pa3a *KHU3HH, COXPaHEHUs! pa3HOOOpas3us
BUJIOB M OKOCHCTEM KaK YCIIOBUSl COCYIECTBOBAaHHS MPUPOIBI U

YeJI0BCUCCTBA

YMeHHe KpUTHYECKH OIICHMBAaTh WH(GOPMAIMIO OHOJIOTHYECKOTO
COJIEpKaHUs; MHTEPIPETUPOBATH ITHUECKHE ACIEKTHl COBPEMEHHBIX
HCCIIeOBaHU B Ouosoruu, MEIUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh ro0anbHBIC IKOJIOTUYECKUE POOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHHUIO K HUM COOCTBEHHYIO

ITO3HUIIHIO




INEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

buonorus xax HaykKa. JKuBble cucTEeMBI I BX HU3YUCHUC

1.1

CoBpemeHHass OWOJIOTHSI — KOMIUICKCHAs HayKa. DBHOJOTMYecKHWe HayKu |
u3ydaemble UMH TpoOiembl. DyHIaMEHTaNbHBIC, TPUKIAIHBIE W TTOMCKOBEIC
HAaYYHBIC UCCJICAOBAHUA B 6I/IOJ'IOFI/II/I.

3HayeHue OWONOTUM B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUHOM
kaptuabl mupa. I[Ipodeccuu, cszanHbie ¢ Ouonorueld. 3HaueHHWE OHMOJOTUH B
MPAKTHYECKON JEATENbHOCTH YeJOBEKa: MEIWIIMHE, CEJIbCKOM XO3SICTBE,

IIPOMBILIIEHHOCTH, OXPaHe IIPUPOBI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus: Ouosnoruu. CBOWCTBA KUBBIX CHCTEM:
€AMHCTBO XMMHUYECKOIO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CIIOKHOCTh U
YHOPSI0YEHHOCTh CTPYKTYPHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BEJEHHUE, PA3APAKUMOCTb, U3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHHU3alMM >KMBBIX CHUCTEM: MOJIEKYJISPHBIM, KJIETOUYHbBIA, TKAHEBBIM,
OpraHu3MEHHBIH, MOIYJISIUHOHHO-BUI0BO, AKOCUCTEMHBIN
(OmoreonieHoTHUECKUH), OnocdepHbid. I[Iporecchl, MPOUCXOAANINE B IKHUBBIX
cucremax. OCHOBHbIE TpU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIecTBOBaHUS

MaTepuu

1.3

Meroasl Ouosornmueckoid Hayku. HaOmromeHue, wu3MepeHHe, IKCIIEPHUMEHT,
cucremaruszanus, wmeraaHanus3. [loHdaTMe O 3aBUCHMOM M HE3aBUCUMOM
nepemeHHol. [lmanupoBanue skcnepumenta. [locraHoBKa M IIpoBepKa TUIIOTES.
HyneBass rumote3a. Ilonarue BBIOOPKM u €€ HOCTOBEpPHOCTh. Pazbpoc B
Ouonornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TOJYYEHHBIX pPE3YyIbTaTOB.
[IpuunHBl HCKaXEHUSI PE3yJbTATOB AKCIEpUMEHTA. [IOHSATHE CTATUCTUYECKOTO

TECTA

KneTka xak Onosioruyeckasi CHicTeMa

2.1

Knerka — cTpyKTypHO-()YHKIIMOHAJIbHAS €IWHUIA KUBOTO. MICTOpUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
[nefinen, P. Bupxo). OcHOBHBIE MOJIOKEHHUS COBPEMEHHOM KJIIETOYHOUW TEOPHH.
MeToabl MOJIEKYIJISIPHOM M KJIETOYHOM OMOJIOTHH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOJ{ MEYEHBIX aTOMOB, nuddepeHIraIbLHoe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOdJIEMEHThL. Bona u

e€ poiib KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBAHHH KIIETKH,




TeIIoperysauud. MuHepanbHbIe BEIIECTBA KIETKH, WX OHOJOTHYECKas pPOJib.
Posb KaTHOHOB ¥ aHHOHOB B KIIETKE.

buonornueckne momumepsl. benku. AMUHOKHCIOTHBIA COCTaB  OEJKOB.
CtpykTypbl OenkoBoi Mojekynbl. [lepBuunas cTpykTypa Oenka, menTHAHAS
CBSI3b. BTOpHWuHas, TpeTUYHAs, 4YETBEpTUYHAs CTPYKTYphl. JleHaryparus.
CoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckne GyHKIuu OEnKoB.
VYrneBoabl. MoHocaxapupl, AUcCaxapHjibl, OJMrOcaxapuibl U TMOJIHCAXaPUJIBI.
O0mwmii mmaH CTpoeHus W (PU3HKO-XMMHUUYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruydeckue GyHKIIMU yTIIEBOOB.

Jlumuael.  T'uapodunbsHO-ruapodoOHbie cBoiicTBa. Kiaccudukanus aunumos.
Tpurmuuepuas, dochonunuabl, BOCKH, CTepouabl. buomornueckue QyHKIUU
nunaoB. OOIMe cBOWCTBa OMOJIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

HyxneunoBbie kucnorel. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneoruapl. [lpuanun xkommiaementaproctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas ciupanb. MectoHaxoxaenune u ouonorudeckue ¢pynknuu JTHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsizu B Monekyiae ATO.
buonornueckue ¢pynknuu ATD. BoccTanoBeHHBIE IEPEHOCUYNKH, UX (DYHKITUHU B
kietke. CekBennpoBanue JIHK.

CrtpykrypHast OuWOJOTHS: OMOXMMHUYECKHE W OHOPU3NYECKUE HCCICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPhI OMOMOJIEKYJT
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Tumel  KJIETOK: dJyKapuoTHYecKass W  mpokapuoruueckas. CTpyKTypHO-
(yHKIIMOHAIbHBIE 00pPa30BaHUsI KIIETKHU.

CrpoeHue mpokapuoTHYECKON KieTKd. KierouHnas creHka OakTepuili W apxewu.
OcobeHHOCTH CTpOEHUsi TeTepoTpo(HOM M aBTOTPO(HON MPOKAPHOTHYECKUX
KJIETOK. MecTO U poJib MPOKapuoT B OUOIIEHO3aX.

Crpoenne u GYyHKIMOHUPOBAHUE SYKAPUOTHYECKOW KieTku. [lnmazmaruueckas
MeMOpana (tutazmanemma). CTpyKkTypa Iuta3MaTtudeckod MmemOpanbl. Tpancmopt
BEIIECTB uepe3 IUIa3MAaTHYeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
obneruénHas auddys3us), aKTUBHBIM (NMEPBUYHBIA M BTOPUYHBIM aKTUBHBIN
tpancnopt). [lomynponumaemocts MemOpaHbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJIOIMTO3: MUHOIMUTO3, (aroruTo3. Dk30uuTo3. KieTouHas cTeHKa.
CrpykTypa 1 GyHKIHMU KIETOUYHOM CTEHKH pacTeHHi, TpuoOoB.

Huronna3zma. [urozons. Llutockener. JIBwkeHue uuroriazMbel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), ammapat ['onbakH, TU30COMBI, UX CTpPOCHHE M (PYHKIMU. B3aumMocBs3h
OJTHOMEMOpaHHBIX OPraHouA0B KJieTkH. CTpoeHHe TPaHyNISIPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MeMOpaH. [magkuit




(arpaHynspHBIA) SHIOIUIA3MATHYECKUN peTHKyIyM. CekpeTopHas (yHKIHS
annapara [osnbmku. TpaHcmopr BeliecTB B KIETKe. Bakyosin pacTHUTENbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPUH, IUTACTUBL.

Crpoenre W (yHKIIMM MUTOXOHIpUN M TuacTui. llepBuuHble, BTOpUYHBIC U
CIIO)KHBIE  TIACTHUABl  (POTOCHHTE3UPYIOIIUX  DYKApUOT.  XJIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIIIACThI BBICIIIUX PACTECHUM.

HememOpannbie opranowabl kinetku CTpoeHwe u  (QYHKIIMA HEMEMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpodunameHTbl. MBIIEYHbIE KIETKH.
Mukpotpybouku. Knerounsiii unentp. CTpoeHHE U ABWKCHUE KIYTUKOB U
pecHruek. MUKpoTpyOOUKH UTOILIa3MbIL. LleHTprosb.

SAnpo. O6onouka siapa, XpOMaTHH, KAapHOIUIa3Ma, SAPBIMIKA, UX CTPOECHUE U
¢bynkuuu. SnepHbiii OenkoBbId MaTpukc. IIpocTpaHcTBEHHOE pPACHONIOKEHHE
XpOMOCOM B HHTep(]a3HOM szipe. benku xpomaTtuHa — TUCTOHBI.

Knerounsle BrmodeHus. CpaBHUTENbHAs XapaKTCPUCTUKA KIETOK JYKApUOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOI)
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AccuMWISILIMS U TUCCUMMIIALIMSA — JIB€ CTOPOHBI MeTaOonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TreTepoTpodHBIH. YyacTue KHCIopoJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obecriedeHue KIeTku: mnpespaiieHue ATD B
oOMeHHBIX Tmporeccax. {DepMEeHTAaTHBHBIM XapaKTep peaKIui KJICTOYHOTO
Merabomm3ma. DEpMEHTHI, WX CTPOEHHE, CBONCTBA W MEXaHWU3M JCHCTBUSI.
Kodepmentsl. OTinuns pepMEeHTOB OT HEOPraHWYECKUX KaTaiu3aTopoB. benku-
aKTHUBATOPbl M OEIKU-UHTUOMTOPBI. 3aBHCHUMOCTb CKOPOCTH (pepMEHTAaTHBHBIX
peaxkuuii oT pa3nuYHbIX (PaKTOPOB.

[lepBuuHBIiI CHHTE3 OpPraHMYECKUX BEIIECTB B KieTke. PotocuHTe3. Poib
XJioporjiacToB B mporecce ¢orocunre3a. CBeroBas M TeMHOBas  (pasbl.
[TponykTuBHOCTH (OoTOCHHTE3a. BnusHue pa3nuuHbIX (HaKTOPOB Ha CKOPOCTH
dboTocunHTe3a. 3HaUeHnE (oTOCUHTE3A.

XemocuHTe3. PaznooOpasue opraHu3MOB-XEMOCHHTETHUKOB: HUTPUPUIMPYIOIIKE
OakTepuu, Kele300aKTepuu, cepoOaKTepuH, BOAOPOAHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHbIe oOpraHu3Mbl. Buasl Opoxkenus. I[IpogykTel OpoxeHUs W WX
UCIIOJIb30BAaHNUE YEJOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OONIE3HEH.

AdpoOHBIE OpraHU3MBbl. JTallbl YHEPreTHYEcCKOro oOMeHa. IloAroToBUTEIHHBIN
sTan. ['Mukoan3 — 6ecKucIopoaHOE paculeryieHue TI0KO3bI.

buonornueckoe OKHUCIEHHME, WIM KIETOYHOE JbIXaHWe. Ponb MUTOXOHApHI B
nporeccax OHMOJIOTUYECKOTO OKHCIICHHUS. [uknnueckue peaKIuH.

OxucnurensHoe ¢ochopunuposanue. [IpenmyiecTBa a’dpoOHOro Mmytu oOMeHa




BEIIECTB Mepe aHa3pOOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

2.5

Peaknun marpuuHoro cuHresa. [IpyHIMI KOMIUIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOT0 cuHTe3a. Peann3anus HacnencTBeHHON nHopmarn. ['eneTnueckuii
KoJ, ero cpoiictBa. TpaHckpunuus — marpuusbiii cuHre3 PHK. Ilpuniune
TPAHCKPHUIILMK: KOMIUIEMEHTAPHOCTh, aHTUIIAPAUIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancmsiiust 1 e€ sranbl. Yuactue TpancnopTHeix PHK B OmocunTese Oenka.
YcnoBust OmocunTe3a Oenka. KomumpoBanue amuHokuciaor. Pomb pubGocom B
O6uocuHTe3e Oenka.

Opranusanys reHomMa y MpoKapuoT U 3YKapuoT. Perynsius akTUBHOCTH T€HOB y
npokapuot. ['unote3a onepona (P. XKako6, XK. Mano). Perymsauust oOMEeHHBIX
IpoueccoB B kieTke. KiieTounslil romeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKU3HM U OOMUraTHble mapasuTbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruoQaros.

Bupycubie 3aboneBanus udenmoBeka, uUBOTHBIX, pactenuid. CIINJ], COVID-19,

COoMaJIbHBIC U MCUITMHCKUC HpO6J’I€MbI

2.6

Knerounsnii 1ukn, ero mnepuoabl u  perymsuus. HMatepdasza u  MHTO3.
OcoOeHHOCTH TPOLECCOB, MpoTeKarmux B uHTepdasze. IloaroroBka KieTku K
nenenuto.  I[lpecuHTeTndyecknid  (MOCTMUTOTHYECKHH), CHHTETHYECKHH U
MMOCTCUHTETUYCCKUN (MTPEMUTOTHUECKUH ) TIEPHOIbI UHTEP(DA3HI.

Matpuunslii cunre3 JIHK — permkanusa. [lpunmunsr permkanun  JITHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIM CHHTE3, AaHTUIIAPAIIEIBHOCTD.
Mexanusm perummkanuu JJTHK. Xpomocomel. Ctpoenne xpomocoM. Temomeps u
TemoMepa3a. XPOMOCOMHBIM Ha0Op KIETKHM — KapuoTuil. J[umjmowmHeli u
rarmIoOuAHbI  HAOOpbl XpoMmMocoM. ['omomornynble xpomocombl. IlonoBbie
XPOMOCOMBI.

Jenenne kierku — muTo3. CTaguu MHUTO3a U IMPOUCXOMSIINE B HUX IPOIECCHI.
Tuner muto3a. KapuoknHe3 n nurtokuHe3. buonmornueckoe 3Ha4eHUE MHUTO3a.
Perynsauus MuToTHUECKOTO ITUKIA KIeTKH. [Iporpammupyemas kieroyHasi rTHOemb
— afnomnTo3.

cDYHKHI/IOHaJ'IBHafl TCHOMHKA

Opranusm Kak OUoJIOoruyecKas cuctema

3.1

OIHOKJIETOYHEIE, KOJIOHUAJIBHEIE, MHOT'OKJIETOUHBIE OpraHU3MBbI u
MHOTOTKaHEBbIC OPTaHU3MBI.

@opMBl pa3MHOKEHHUSI OPraHU3MOB: Oecrionoe (BKIIOYash BETETAaTUBHOE) U
moyioBoe. Buael  Oecrmonoro  pa3MHOXKEHUS: TMOYKOBAaHUE, CHOPYJISLHUS,
(dbparmeHTaIus, KJIOHUPOBAHHE.

[TonoBoe pasmuoxenue. [1onoBeie KiIeTKH, Wik rameTbl. Meiio3. Ctaguu meinosa.

IToBenenue xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii cMmpica Melio3a




1 IIOJIOBOTO Iporecca. Melo3 U ero MeCTO B )KU3HEHHOM LIUKJIE OPraHU3MOB.
[Ipen3aponpimeBoe pasButhe. ['ameroreHe3 y >KMBOTHBIX. [lojioBBIE Keme3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KiIeTOK. CrnepMaroreHe3 U OOTeHE3.
Crpoenne mojoBbIX KiIeTOK. OIIOIOTBOpEHHE U AMOPHUOHAIBLHOE pPa3BUTHE
®KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu sMOpHOreHesa
KUBOTHBIX (Ha mpumepe Jisarymkn). Jpoonenne. Tunsr qpodmenus. OcobeHHOCTH
NpoOJeHrs MJICKOMUTAIOMIUX. 3apOAbIIeBble JIUCTKU (TacTpyisuus). 3akiaaka
OpraHoB W TKaHEW M3 3apOJBIIIEBBIX JIUCTKOB. B3auMHOE BIMSHHE 4YacTel
Pa3BHBAIOLIECTOCS 3apofblia (3MOpUOHANbHAs WHAYKIMA). 3akjiajgka I1aHa
CTPOEHMS >KMBOTHOIO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOJICHCTBUN T'€HOB.
Bnusaue Ha >MOpHOHATbHOE pAa3BUTHE PA3IMYHBIX (DAKTOPOB OKpYXKaromien
cpensbl.

Poct u pazurtue xuBoTHbIX. [locTamMOpronansHbIi nepuo. [Ipsimoe u HenpsMoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HayeHUE MNPAMOrO M HEHNPSMOIO pas3BUTHUSA, HX
pacnpocTpaHeHue B mpupone. Tumbl pocTa KXUBOTHBIX. DakTOpbl peryisiuuu
pocTa KHMBOTHBIX M denoBeka. CTaguu MOCTAIMOPHOHAIBHOTO PAa3BUTHUS Y
YKUBOTHBIX U 4esoBeka. [lepnoasl oHTOreHesa yenoBeka.

Pasmuoxxenne wu pasButue pacteHuil. ['amerodutr u crnopodur. Meiioz B
KU3HEHHOM IMKJIe pacteHuil. OOpazoBaHHe crop B Ipolecce Menosa.
I'amerorenes y pacrenuil. OIUIOAOTBOPEHHE M Pa3BUTHE PACTUTENIBHBIX
opraHu3MoB. J[BOIHOE OIJIOOTBOPEHHUE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue U

pa3BuTHE ceMeHH. MexaHU3MBbl PEeryJslui OHTOT€HEe3a Y paCTEeHUI U )KUBOTHBIX

3.2

Hcropust craHOBIEHHST W pPa3BUTHS TEHETHMKM Kak Haykd. (OCHOBHBIC
TCHCTUYCCKUEC IIOHATUSA U CHUMBOJIBI. FOMOHOI‘I/I‘IHBIG XpOMOCOMI:I, AJIJICJIBHBIC
T'CHHBI, aJIBTepHaTI/IBHBIe HpI/I3HaKI/I, I[OMHH&HTHBIﬁ n peHeCCHBHBIﬁ HpI/ISHaK,
TOMO3HUTOTa, TETEePO3UT0Ta, YHCTas JIMHUS, THOPUIBI, TEHOTHIN, (EHOTHIIL.
OCHOBHBIE ~ METOJbI ~ TC€HETHUKH: THUOPHIOIOTHYCCKUNA,  ITUTOJIOTHUCCKUH,

MOJIEKYJIAPHO-TE€HETUYECKU I

3.3

Monorubpuanoe ckpemuBanue. [lepBorii 3akoH MeHenst — 3aKoH eTMHO00pa3ust
ruOpuaoB mepBoro mnokoneHus. IlpaBuino nomuHupoBaHUs. Bropoil 3akoH
Menzaenss — 3aKOH pacUleIUIeHUs IpU3HAKoB. lluTojormueckue OCHOBBI
MOHOTHMOPUAHOTO CKpelrBaHus. [ umoTe3a 4ucToTh TaMer.

AHanu3upyloiiee ckpeunBaHue. IIpomMexyTOuHbIM XapakTep HacleIOBaHUA.
Pacmienyienue npru3HakoB pU HEMOJIHOM JOMUHUPOBAHUU.

JurnbpunHoe ckpemmBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacJaeJOoBaHUs IPU3HAKOB. HI/ITOJ'IOFI/ILICCKI/IC OCHOBBI ,I[I/IFI/I6pI/II[HOFO




CKpELIUBaHHUs.
CueruienHoe HacienoBaHue mnpusHakoB. Pabotet T. Moprana. CueruieHHoe
HACJICOBAHNE T'€HOB, HAPYIIEHUE CLEIUICHUS MEXNYy IeHaMH. XPOMOCOMHas
TEOPHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpoOMOCOMHBIM MEXaHU3M OIpENEIeHHs] 1oja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M reTeporaMeTHbli noin. I'eHeTndeckas
CTpyKTypa IOJIOBBIX XpomocoM. HacnemoBaHme NpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enotun kak nenoctHas cucrema. [lmedoTponuss — MHOKECTBEHHOE ICHCTBUE
resa. MHOXECTBEHHBIM aiUIeau3M. B3auMoAeicTBUE HEaUICIbHBIX TI'EHOB.

Komnnemenrapuocts. Onucrtas. [Tlonumepus

3.4

BzaumoneiicTBue renotuna u cpensl npu GopmupoBanun peHotuna. I3sMeHuYnBOCTb
npu3HakoB. KayecTBeHHbIE M KOJMYECTBEHHbIE MPU3HAKU. BUIbBl M3MEHUYMBOCTU:
HEHACJICACTBEHHAs U HACJICACTBCHHASL.

MomudukaiionHass ~ U3MEHYUBOCTb. Pomb cpenbl B (OPMHUPOBAHUU
MOM(UKAITMOHHOW M3MEeHYMBOCTH. HopMma peakiinu npusHaka. BapuaroHHbIN psij
u BapuanmonHas kpuBas (B. HWoranncen). CpoiictBa MOaM(pHUKAIIMOHHON
H3MEHYUBOCTH.

I'enoTunmueckas n3MeHYUBOCTL. CBOMCTBA TEHOTUIINYECKON M3MEHUYHUBOCTU. BUIIBI
TCeHOTUITNIECKON M3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaIlMOHHASI.

KomOuHaTtuBHasT W3MEHUMBOCTh. MeHo3 © TOJIOBOM TIpPOIleCC — OCHOBA
KOMOMHATUBHONM M3MEHYHMBOCTH. POJIb KOMOMHATUBHON M3MEHUUBOCTUA B CO3JaHUU
TEHETUYECKOT0 Pa3HO0Opa3us B Mpe/enax OAHOTO BUJIA.

MyTanroHHass ”3BMEHYMBOCTh. BHIIbI MyTaluii: T€HHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHblE W WHAYUWPOBAHHBIC MYyTalluu. SepHbIE M UUTOIJIA3MATUYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBbIE MyTallK. [IpuurMHbBI BOSHUKHOBEHUS! MYTAIIHA.
Mytarensl ¥ HMX BAMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HaclecTBeHHON n3MenunBocty (H.U.

BasuoB). BHesgepHast ”3MEHUNBOCTh U HACJIEICTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexayHapoaHas MnporpaMMa HMCCIEJOBAHUS TE€HOMa
yernoBeka. MeToabl  HM3y4YeHUsS TEHETUKM  YeNOBEKa: T'€HEaJlOrMYecKuid,
OJIM3HEIIOBBIA, LIMTOreHETUYSCKUH, MOMYJISIUUOHHO-CTATUCTUYECKH,
MOJIEKYJISIPHO-T€HETUUECKUH. CoBpeMeHHOEe onpeacIcHue TeHOTHUIIA;
MOJJHOT€HOMHOE CEKBEHHUPOBAHHE, TEHOTUITUPOBAHUE, B TOM YHUCJIE€ C MOMOIIBIO
[11P-anamu3a.  HacrmencrBenHple — 3a0o0iieBaHHMS  YeIOBEKa. | GHHBIE |
XPOMOCOMHBIE Oose3Hu YeI0BeKa. bonesnu c HACJIEICTBEHHOU
MPeIPacoI0KEHHOCTbIO. 3HAYCHHE MEAMIIMHCKOW T'€HETUKU B MPEIOTBPAILICHUU

M JICYCHNH I'eHETHUYECKUX 3a00yieBaHMi yestoBeka. CTBOJIOBEIE KIIETKU




3.6

JloMecTukanus 1 ceneKius. 3apoxkaIeHue CeJIeKUU U foMecTukaimu. Yuenue H.1.
BaBuioBa o 1eHTpax MPOUCXOKACHUS W MHOTO00pa3us KyJIbTYPHBIX PACTCHUIA.
Ponb ceneknuu B co3aHUU COPTOB PacTeHHMd M MOPOJ KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSIOB B HACIEACTBEHHOW u3MeHumBocTH H.U.
BaBuioBa, ero 3HaueHue ISl CEIEKIIMOHHON pabOTHI.

Metoabl  CeNeKIMOHHOW paboThl. VMCKYCCTBEHHBI OTOOp: MaccoBBIM U
VHIUBUYTbHBI. OTtanel KOMOWHAIIMOHHON CEJIEKIIUH. UcnreiTanue
MpOU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C IOMOIIBIO OLIEHKH
(eHoTuna NoToMcTBa M OTOOP MO TEHOTHUITY ¢ MoMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEIeKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHUYECKUM MyTareHe3 Kak HWCTOYHUK MyTaluid Yy KyJbTYpHbIX GopM
opranu3moB. Mcronb3oBaHWE€ TEHOMHOIO PENAKTUPOBAHUS M METOJOB
pexombunanTHeIX JIHK nmst momy4deHuss HICXOAHOTO MaTepuaia JJis CEIeKIUH.
[ony4yenne mnonuruionioB. BHyTpuBHIoBas Tulpuausaiys. biuskopoacTBeHHOE
CKpelllBaHue, Wi WMHOpuAuHr. HeponcTBeHHOE CKpelBaHHWe, WM ayTOPUIUHT.
I'ereposuc u ero mpuuunbl. Mcnonb3oBaHue rerepo3uca B cenekimu. OtaanéHHas
rubpumaiyst.  [IpeomoneHne Oecruiouisi MEXBUIOBBIX THOPUAOB. JlocTikeHUs

CCIICKIIMH paCTeHI/Iﬁ U XKMBOTHBIX

3.7

OOBEKTHI, UCMIONB3YyEeMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIC U TKAHEBHIC KYIBTYpPHI,
MUKPOOPIaHU3MbI, HMX  XapaKTepucTuka. TpaauuuoHHas  OHWOTEXHOJOTHS:
xjieboneueHne,  MOJydeHHE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BUHOJEIHE.
MukpoOuonornueckuii  cuHTe3. OOBEKTHI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
[TpousBoacTBO  Oenka, AMHHOKHMCJIOT Y  BHTaMHHOB. UckyccrBeHHOE
OIUTOIOTBOpEHUE. PEKOHCTPYKIMA SHLEKIETOK W KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTaUUu SAEp KIETOK.

XpoMOCOMHAsi W TeHHas WHXXEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pexomOmHanTHbIX JIHK. JlocTmkeHus ¥ MepCHeKTHBBI
XPOMOCOMHOM M TEHHOM WHXXEHepuu. MeaunuHckue OWOTEXHOJIOTHH.

Hcmons30BaHue CTBOJIOBBIX KJIETOK

Cucrtema ¥ MHOTOOOpa3ne OPraHMIECKOro MUpa

4.1

buonorunueckoe  pazHooOpasue  opranusmoB.  CoBpeMeHHass  cHCTEMa
opraHudeckoro wmwupa. llpuHIMNbl Ki1accupuKanuu opraHu3mMoB. OCHOBHBIC
CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

Oco0eHHOCTH CTPOEHUS M KHU3HEACSITETbHOCTH OJHOKJIETOUHBIX OPraHU3MOB.
bakTepuu, apxeu, 0JHOKJIETOUHbIE T'PUOBI, OJJHOKJIETOUHbIE BOAOPOCIH, APyrue
npotuctsl. KonoHuanbHble opraHu3msl. J[BUKeHNE OTHOKIETOYHBIX OPraHU3MOB:
amMEOOUTHOE, )KTYTUKOBOE, PECHUYHOE. 3allluTa y OJAHOKJIETOUYHBIX OPTaHU3MOB.

Pa3npakxuMoCTh y OJTHOKJIETOUHBIX OPraHM3MOB. Takcuchl




4.2

MHorokJieTouHble pacTeHHs. B3anMOCBs3b YacTeld MHOTOKJIETOYHOTO OPTraHU3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. Opranusm
Kak enuHoe 1enoe. TkaHu pacTeHuid. TuUNbl PacTUTENbHBIX TKaHEM:
oOpa3zoBarenbHas, IOKPOBHAs, TMPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcoOenHoctu cTpoeHUs, PYHKIHIA U PACTIONOKECHHUS TKAHEH B OpraHax pacTeHUi

4.3

BereraTtuBHbIE M reéHEpaTUBHBIE OPTraHbl pacTeHUl. @YHKIIMM OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuii. /[Bu>keHre MHOTOKJIETOUYHBIX PACTEHUN: TPOTTU3MBI U
Hactuu. llorjomienue BOABI, YIJIEKUCIOTO Tra3a U MHUHEPAIbHBIX BEIIECTB
pactenusmu. [[pixanue pactenuid. {uddysus ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpaHncniopTHBIE CHUCTEMBI pacTeHuil. Beigenenue y pacrteHuil. 3amura y
MHOTOKJIETOYHBIX pacTeHui. Kyrukyna. CpencTBa macCHBHOM M XUMHYECKOU
3amuThl. OUTOHLIUIBI.

PasgpaxxuMocTe M perynsuus y OpraHu3sMoB. Pa3zapaxumocTe W peryisnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOrokieToyHple  KMBOTHBIE.  B3anMMOCBS3p  4YacTe€ll  MHOTOKJIETOYHOI'O
opranusma. TkaHH, OpraHbl U CUCTEMbl OPTaHOB MHOT'OKJIETOYHOTO OpPTaHH3Ma.
Opranusm kak enuHoe 1enoe. ['omeocras. TkaHu )KUBOTHBIX M YelOBEKa. THUIIbI
KUBOTHBIX TKaHEH: JIWTEIUalbHas, COCIWHMUTENbHAs, MbIIICYHAs, HEPBHAs.
OcobenHoctu cTpoeHHs, (GYHKIMA ¢ PACIONOXKEHUS TKaHEH B oOpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMKU OPraHOB U CHCTEM OPraHOB.
Omnopa Tena opranu3moB. CKeleTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblli 1 BHYTpeHHMI ckeneT. CTpOE€HUE M TUIIBI COEIMHEHUs
KOCTEH.

JIBM>kxeHne MHOTOKJIETOYHBIX JKHMBOTHBIX. IluTanue »kuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue KUBOTHBIX. KokHOE npixanue. XKabepHoe u
JIErOYHOE JhIXaHUE.

JIpIxaHue TO3BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCIOXKHEHHE CTPOCHUS
JIETKUX II03BOHOYHBIX >KMBOTHBIX. JIpIXaTeldbHas cHCTeMa dejioBeka. MexaHu3m
BEHTWJSILIMM JIETKUX y NOTHL M MIIEKONUTAOIIMUX. TpaHCHOpT BEUIECTB Y
Opranu3MoB. TpaHCIOPT BEHIECTB y KUBOTHBIX. KpoBeHOCHas cucrema u €€
OpraHsbl. KpoBeHocHas  cucremMa  TO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpaIIeHusl. JBONIOIMOHHBIE  YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBI TMO3BOHOYHBIX XMBOTHBIX. BblaeneHune y opraHu3MoB. Beinenenue y
*KUBOTHBIX. COKpaTuTesbHble Bakyoau. Opranbl BeigeneHusa. CBsI3b MOJIOCTH Tela
C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMamMu. BrpiaeneHue y MO3BOHOYHBIX
KUBOTHBIX. 3alIUTa Yy MHOTOKJIETOYHBIX KHUBOTHBIX. [lOKpOBBI U HX

IIPOU3BOJIHBIE.




PaznpaxuMocTh U perysanus y Opranu3mMoB. Paznpa)kumMocTs y OJTHOKJIETOYHBIX
opranu3moB. Takcucel. PasznpaxumMocTs M peryisiliuss y MHOTOKJIETOYHBIX
pactenuii. PocToBble BelleCcTBa U UX 3HAYEHUE.

HepBhas cucrema u pediexTopHas peryiasiusi Y MHOTOKJIETOUYHBIX KHUBOTHBIX.
HepBhas cuctema u e€ otnensl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOSHUSI HEPBHOM
CHUCTCMBI Y ) KUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamMMm sl 3h(EKTUBHON (DYHKIIMOHATBLHON
aHHOTaIUU T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MHUKPOOPIraHU3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA

OpranusM 4enoBeKa U €ro 340pOBbe

5.1

Opransl ¥ cUCTEMBI OPTaHOB uyenoBeKa. OTAEbl TOJIOBHOTO MO3ra MO3BOHOUYHBIX
KHUBOTHBIX. Peduekc u pednekropHas nyra. be3ycioBHbIE U yCIOBHBIC
pednexcel. ['ymopanbHas peryssiuss ¥ SHAOKPUHHAs CHCTEMa >XUBOTHBIX H
yenoBeka. JKese3bl SHAOKPUHHOW CUCTEMBI U UX TOPMOHBI. JlelicTBuE TOPMOHOB.
B3auMocBsi3p HEpBHON W SHIOKpPUHHOW cucTeM. [wumoTtamamo-runodusapHas

cucrema. Pedexc u pedaexropnas ayra. bezycioBHble U yClnoBHBIE peIeKChl

5.2

3ammra opranusma ot Oosne3Heil. IMMyHHas cuctema uenoBeka. KineTouHslii u
TYMOPaJIbHBIA MMMYHHUTET. BpoXAEHHBINM, NPUOOPETEHHBIN crenuduuecKuii
WMMYHUTET. Teopusi KJIOHaIbHO-CeNeKTUBHOTO wuMMyHHTeTa  (I1.Dpnux,
®.M.beprer, C.Toneraa). BocnamuTenbHble OTBETHI OpraHu3MoB. Poib

BPOKIEHHOTO UMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUI
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KpoBenochnas cucrema u e€ opranbl. Cepjie, KpOBEHOCHBIE COCYAbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepama u e€ peryssmus

5.4

Jpixanue yenoBeka. [uddy3us razoB yepe3 MOBEpXHOCTh KIETKU. J[pIxaTenbHas
cuctema 4eioBeka. JlpIxaTenpHas NOBEPXHOCTh. Perynsums — AbIXaHUS.

JIpixareabHbIe 00BEMBI

5.5

[MumeBaputenbHas cucrema uenoBeka. OTIENbl NHILEBAPUTETHLHOTO TpPaKTa.
[TumeBapuTenbHble  Kene3bl.  BHYTpPUIIONOCTHOE M BHYTPHUKJIIETOYHOE

MUIIEBAPEHUE

5.6

[TokpoBel U ux mnpousBogHble. Opransl BbiaeneHus. I[louku. CrtpoeHue u
¢dbynkunonupoBanue HeppoHa. OuUIbTpaIHs, CEKpElUs U 0OpaTHOE BCACHIBAHUE

KaK MEXaHU3MbI paboThI OpraHoB BeieneHus. OOpazoBaHUe MOYH Y YEJIOBEKa

5.7

ILBI/I)KGHI/IG yelloBeKa: MblIeuHas cucteMa. CKeJeTHBIC MbBIIIOBI X1 HUX pa60Ta.

CrtpoeHue u TUIIBI COEUHEHUST KOCTEN

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomtonoHHass  Teopust Y.  JlapBuna. Ilpennocwiiku — BO3HUKHOBEHUS

napBuHU3Ma. JKu3Hb 1 Hay4yHad nesatenbHocTh Y. JlapBuHa.




JiBrkymue cuiibl 3Boaonud BUJOB no Y. JlapBuHY (BBICOKash MHTEHCUBHOCTH
pasMHOXKEHHsI OpraHU3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD).

Odopmnenne cunternyeckor teopuu sBomonuu (CTD). HelirpansHas teopus
sBomtoru. CoBpeMEeHHast HBOJIOIMOHHAS OMOJIOTHs. 3HaYCHUE 3BOIOIMOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPa

6.2

[Momymnsimust Kak dJeMeHTapHas enuHuia SBomonuH. COBpEeMEHHBIE METOIbI
OLIEHKH TEHETUYECKOro pa3sHooOpa3ust U CTPYKTYphl mnomynsuui. V3meHenue
reHooHAa MOMYJSIIUK KaK »JIEMEHTapHOE 5SBOJIOIUMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus [x. Xapau, B. BaitnOepra.

DOnemeHTapHble (GaKTOpPHl (ABMKYIIHE CHIIBI) O3BOJIONUU. MyTalmOHHBIN
nporiecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeiidp reHoB — ciyuvaiiHble
HEHANpaBJIEHHbIE M3MEHEHUs 4YacToT ajulesnedl B momymsuusx. Oddekr
OCHOBATEJIA. Murpauum. N3osmsius MOMYJISAN: reorpaduyeckas
(mpocTpaHCTBeHHAas1), OMoIoruyecKast (pernpoayKTUBHAS).

EcrectBennplii  oTOOp — HampaBmsitonui  (akTtop  dBomonun.  Dopmbl
€CTECTBEHHOTO0 O0TOOpa: JBWKYIIUHA, CTAOWJIM3UPYIOIIWNA, pPa3phIBAFOIIHI
(mu3pynruBHbIi). [TonoBoit oT6Op.

[IpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yjlbTaT  MHUKPOIBOJIOLIUU.
Bo3nukHOBeHME  TpHCMOCOOJNICHM Yy  opraHu3MoB.  Apomopdo3bpl U
uauoamantanuu. [IpuMepsl npucrnocobieHuid y opranu3MoB. OTHOCUTEIIBHOCTD
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero «kpurepuum wu cTpykTypa. BumooOpa3zoBaHume Kak pe3yibTar
MUKpO3BOTIONMK. M3omsauust — xirodeBoit ¢aktop BumooOpaszoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHUSI: aJIONaTPUIECKOe (reorpaduueckoe),
CUMMATpUYecKoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (IIOJIUILJIOUIU3ALINS,
ruOpuau3anys). JmuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl HOpMUPOBaHUS OMOJIOTHYECKOTO PA3HOOOpa3usl.

Ponp 3BomtonoHHON Ononioruu B pa3pabOTKE HAayYHBIX METOAOB COXpPaHEHUs
Ooropa3zHooOpasusi. MUKPOIBOJIONUS W KOIBOJIOLHS IMAPa3UTOB U UX XO3S5EB.
Mexanu3mbl HOpMUPOBAHHS YCTOWYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

Cc Hel

6.3

MGTOI[I:I HU3YUCHUS MAKPO3BOJIOIHWH. ITaneonTomorudyeckue MCTOAbI HN3YUCHUA
sBomtorun. [lepexomanbie GOpMBI U PUITOTEHETUIECKHUE PSIBI OPTaHU3MOB.
buoreorpaduueckue Metoasl n3yuenus sBomtonuu. CpaBHeHue (Giiopsl U GayHb
MaTEepUKOB M OCTPOBOB. buoreorpapuueckue odiaactu 3emiun. Buasl-oHaeMuku u
PEIUKTBHL.

DOMOpHUONIOTHYECKHE U CPaBHUTEIBHO-MOPPOIOTUYECKHE METOAbl H3y4YEHUS




3BOJIIOIINHA. I'eHeTHYeckue MexXaHU3MEI 3BOJIOOHMNW OHTOI'€HE3a U IIOABJICHUS
3BOJOIINOHHBIX HOBIICCTB. I"'omonoruunsie n AHAJIOTUYHBIC OpraHbl.
Pynmumentapaple  opraHbl W aTaBU3MBL.  MOJEKYISIpHO-TEHETHYECKUE,
OMOXMMHUYECKAE W  MaTeMaTHYECKHE  METOIbl  HM3YYCHHS  HBOIIOIUH.
I'oMonoruuneie IeHHL. COBpeMeHHBIe MCTOABI IMMOCTPOCHUMA (bI/IJIOFGHeTI/I‘IeCKI/IX
JIePEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHSI TCHOMOB.

O6mme 3akoHOMEepHOCTH (TIpaBWia) 3BoIONMHA. HeoOpaTMMOCTh HBOIOIUU.

AnanrtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOIIUN

6.4

Hayunple rHMOTE3sI NPOUCXOXKIEHUS JKM3HM Ha 3emse. AOuWoreHes wu
naHcnepmus. JJoHay4dHbIE MPEACTABICHUS O 3aPOKICHUU KU3HU (KPEAIMOHU3M).
['mnoTte3a MOCTOSTHHOTO CaMO3apOXkKACHUS KU3HU U €€ OMPOBEPIKEHUE OIbITAMU
®. Pemu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxxneHue Ku3HU U
acTpoOHOJIOTHS.

OcHoOBHBIE 3Tallbl HEOpraHWYecKoW 3Boitonuu. llnanerapnas (reonormueckas)
IBOMIONUS. XHWMHYECKas »JBOJIONMSI. AOHOTEHHBI CHHTE3 OpPraHUYECKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumiepa u I'. Opu. OG6pa3oBanue
nosuMepoB U3 MoHoMepoB. KoanepBatHas runote3a A.M. Onmapuna, rumnoresa
nepsuyHoro OynpoHa JIx. XonneiHa, reHermueckass rumore3a . Mémnepa.
Pu6osumer (T. Yek) m runore3a «vmpa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Hctopusa 3emnu u meroabl e€ usydeHus. Vckomaemble OopraHM4YecKHe OCTaTKH.
I'eoxpononorust u e€ Meronasl. OTHOCHUTENBbHAS U a0CONIOTHAS T€OXPOHOJOTHSL.
I'eoxpoHonoruyueckas 1mKasa: 0HbL, Apbl, HEPUOJIbL, FTTOXH.

HavaneHele 3Tanel opranndeckoil 3pomrounu. [losiBieHne m 3BOMIONUS NEPBBIX
KIETOK. OBOJNIONHS MeTa0onu3Ma. BO3HHKHOBEHHME TMEPBBIX OKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIoT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKaprUOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBONIOIMOHHOE TMPOUCXOKICHUE
BUpycOB. IIpoucxoxx/ieHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHUE
OCHOBHBIX TPYNI MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl ABOJIONHMHA BBICIIUX pacTeHuil. OCHOBHBIC apoMoph o35l
pacrenuii. Bpixon pactenuit Ha cymry. [losBieHue CHOpOBBIX pacTeHUM U
3aBoeBaHue uMH cymu. CemenHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHbBIE dTallbl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMoOp(o3bl
KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie X0p/10BbI€ KUBOTHBIE. JKU3Hb B BO/IE. DBOJIOLMS MO3BOHOYHBIX.

[Tpoucxoxaenne ampubmii 1 pentwinii. [IpoucxoxxaeHne MIEKOMUTAIOMUX U




ntun. [lpuamun kmodeBoro apomopdo3a. OcBoeHue OECIO3BOHOYHBIMU H
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIH.

PazBuTue xu3HM Ha 3emiie IO 3paM U MEepUoJaM: apxeH, MPoTepO30id, MaIeo30i,
Me30301, KaiHO30M. OOmas XapaKTEepPUCTHKAa KIUMaTa H TEO0JOTHYECKUX
nporieccoB. [losiBIeHUE U paclBET XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHUE:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBINA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — 3KOJOTHYECKHE KpHU3UCHl mpouuioro. [lpuumHbl u
CJIEACTBUSI MACCOBBIX BbIMUpPAHUN. COBPEMEHHBIM AKOJOTMYECKHI KPHU3UC, €TI0

0COOEHHOCTH

6.5

Paznenst w 3agaum anTpomnosiorud. Metoabl aHTpononorud. CTaHOBIEHUE
MPEACTABICHUI O MPOUCXOKACHUH UyeToBeka. COBpEeMEHHbIE HAYYHbIE TEOPUH.
CxoacTBO 4yenoBeKa C KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHUE YEIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YeJNOBEKA C  JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTUYECKHE, (hU3M0IOT0-OMOXUMUYECKHE,
noBegeHyeckrue. OTINYMS YeIOBEKa OT KUBOTHBIX. [IpsIMOX0XkKI€HHE U KOMIUIEKC
CBA3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPON CUTHAJILHON
CUCTEMBI.

JIBmokymme cuibl ((pakToOpbl) aHTPOMOTeHe3a: OMOJOTUYECKHE, COIHATbHBIC.
CooTHoIIeHEe OMOIOTHYECKHUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.
OCHOBHBIE CTaJIMHU aHTPONOreHe3a. ABCTPATIONUTEKN — IBYHOTHE MPEAKHU JIFOAEH.
UenoBek  ymenblii, TE€pBbIE  M3TFOTOBJIEHUS oOpyAud Tpyaa. Yenosek
OpSIMOXOAAIIMA M TEpBBIM BBIXOA JoAel 3a mpenensl Adpuku. Yemosek
reiiienp0epreckuii — oOmuUi NpeqoK HEaHAepPTATbCKOTO YelIOBEKa U YelIOBEKa
pasymHoro. YenoBek HeaHIEPTATbCKUM KaK BHJ JIIOJAEH XOJOJHOrO KiuMara.
UYenoBek pa3yMHbIA COBPEMEHHOTO THIIA, JIEHUCOBCKUU YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenamu AQpukm.

DOBOJIIOLUS COBPEMEHHOTO 4YenoBeKa. ECTECTBEHHBIM OTOOpP B MOMYJSALUAX
yenoBeka. MyTalmoHHBIA Tiporiece U noauMopdusm. [lonmynasiroHHbIE BOIHBI,
npeid reHoB, Murpanus 1 «3h(exT ocHOBATENs» B MOMYJISAIUSIX COBPEMEHHOTO
YeJIoBeKa.

UYenoseueckue pacel. Ilonstue o pace. bonbmue pacel:  eBporeougHas
(eBpa3uiickasi), aBCTpajO-HErpougHAs  (PKBATOpHUAJIbHASs),  MOHTOJIOMIHAS
(a3maTcko-aMepukaHcKas). Bpemss u myTu pacceieHHs] yeloBeKa MO IUIaHETe.
EnuncTtBo  yenoBeueckux pac. HayuHas  HecOCTOSITENBHOCTH — pacu3Ma.
[TprcmocoONeHHOCTh YeNOBEKa K Pa3HBIM YCIOBHUSAM OKPYXKAIOMICH Cpebl.
Brnusane reorpaduueckoit cpenst u  apeiida TEHOB Ha MOPQOJIOTHIO U

(hbU3MOJIOTHIO YeIIOBEKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTH




7.1

Paznensl u 3agaun sxosnoruu. CBsi3b S3KOJOTUHU C APYTUMH HayKaMHu.
Metoaer skonoruu. lloneBeie HaOMIOAEHUS. DKCHEPUMEHTHI B  DKOJIOTHUHU:
NpUPOAHbIE W JiabopaTopHble. MojenupoBaHue B 53KOJOTUU. MOHUTOPHUHT

OKPY’KaIOIIEH Cpebl: TOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

Dxonorudeckue (GakTopel W 3aKOHOMEPHOCTH X JnedctBus. Kriaccudukarus
AKOJIOTUYECKHX (PAKTOpOB: aOMOTHYECKHE, OWOTHYECKHE, aHTPOIIOTCHHBIC.
OOmue 3aKOHOMEPHOCTH JIEHCTBHS 3KOJOrWdyeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIubux). TonepantHOCTh. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OpPTraHU3MBI.

AbGuoTtnueckue ¢aktopel. CBeT Kak sKojornyeckuii pakrop. JleicTBue pasHbIX
Y4acTKOB COJIHEUHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHE TPYIIIB
pacTeHUil M JKUBOTHBIX II0 OTHOLIEHHMIO K cBeTy. CHrHajmbHas pojb CBETa.
DOoTONEPUOAU3M.

TemmepaTypa kak »dkosorudeckuii Qakrop. JlelictBue TemmepaTypsl Ha
opranusmsl. [ToMKMIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak 9konormueckwii  paktop. IIpucmocobneHust pacteHHil K
noJyiepaHuto BogHoro Oamanca. Kmaccudukarust pacTeHHid MO OTHOIICHUIO K
BoJie. [Ipucnocobaenns >KUBOTHBIX K M3MEHEHUIO BOJJHOTO PEXKHMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JyILIHAs, ITOYBEHHAas,
ryOMHHas  TMOANOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE
0cOOEHHOCTH cpex oOHuTaHus OpraHu3MoB. llpucrnocoOneHusi OpraHu3MOB K
KM3HH B Pa3HBIX Cpelax.

buonoruueckue putmbl. BHeninue u BHyTpeHHHE pUTMbL. CyTOUHBIE U TOJIUYHBIE
putMbl. [IpHcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCJIOBHMA
KHU3HH.

Kuznennsie Gopmbl opranu3moB. [loHsTHe 0 *u3HeHHOU (opme. KuzHeHHBIE
(dbopMbI pacTeHUil: AepeBbs, KYCTapHUKH, KyCTapHUYKH, MHOTOJETHHE TPAaBbl,
oJlHOJIeTHUE TpaBbl. JKu3HeHHbIe (OPMBI JKUBOTHBIX: THAPOOHOHTHI, T€OOHOHTHI,
a3poOMoHTBI. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HH.

buotnueckne ¢akropbl. Buasl OMOTHYECKHX B3aMMOJCHCTBHUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOU03 U ero ¢opmel. [lapazutusm, koomepausi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3auMoOJIeiicTBUS  (Tomuueckue, (Qopudeckue, (Habpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJEHCTBHI JUIA CYIIECTBOBAaHUS OPraHU3MOB B cpeje

oOutanus. [I[puHIIUI KOHKYPEHTHOT'O UCKITIOYESHHUS

7.3

DKOJIOTUYECKHE XapaKTepUCTUKU momynsnuu. llomynsmus kak Ouoioruueckas

cuctemMa. Posib HEOTHOPOAHOCTH Cpeibl, PU3HIECKUX 0aphepoB U OCOOEHHOCTEH




OuoJIOTMU BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HOIYJISIUI.
OcCHOBHBIE TMOKa3aTeNN MOMYJALHMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pACTHAas M
IIOJIOBAst CTPYKTypa, pOXKIAEMOCTb, IPHUPOCT, TEMII POCTa, CMEPTHOCTS,
MUTpaLUL.

Okojorudeckas CTpykrypa mnonyiainuu. OIeHKa YHCIEHHOCTH IOMYJIALNU.
JluHaMuKa NOmymisauuu U e€ peryisiluus. bUOTHYecKud MOTEeHUUan MOITYJISLUU.
MognenupoBanue OUHAMMKM —NOmyiasnud. KpuBble pocTa  4HMCIEHHOCTH
nonymnsiuuu. Kpuble BbDKMBaHMS. Perymnsanus 4MCICHHOCTH IMOMYJISLUH: pOJIb
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCSIIMX OT IUIOTHOCTH. OKOJIOTHYECKHE
cTpateruu BUJOB (r- 1 K-cTparerun).

[TonsiTue 00 »SKoONOTMYECKOW HuUIe BUAa. Mectoobutanue. MHoOroMepHas
Mojenb 3Kkojorndeckod Humm Jx.M. XarunmHcona. Pa3mepsl 3KOJOTHMYECKOH
Huuy. [loTeHnnanbHas U peain30BaHHAs HULIH.

Bun xak cucrema mnonynasuuid. Apeanbl BUIOB. BuIbl M HMX JKU3HEHHBIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS WM  MHUIpalMd  KMBOTHBIX.

buonornueckne nHBa3zun YYXKXCPOOHBIX BUI0B

7.4

CoobOmectBa opranu3moB. buomneHo3 u ero crpykrypa. CBs3u MeXIy
opranm3MamMu B OWOIlEHO3e. OJKocucTeMa Kak OTKpbiTas cuctema (A.J[x.
Tencnu). OyHKIMOHATBHBIE OJIOKM OPTaHW3MOB B JKOCHUCTEME: IPOAYICHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHU. Tpoduueckue Lenu U CEeTH.
AlGuoTtndeckue 010ku sKkocucteM. [1ouBel M MBI B 3KOCHCTeMaX. Kpyrosopor
BEILIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TOKa3aTeNM IKOCUCTEMbI. buomMacca u mpoayKuus. DKOJIOTHUECKUE
MUPaMHJIbI YHCEN, OOMACChl U SHEPTHH.

HanpaBneHnnbsle 3aKkoHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM M WX TMPUYUHBL. AHTPONOTE€HHbIE BO3ACHCTBUS Ha
cykueccun. KnmnmakcHoe coobmiectBo. bruopaznooOpasue v MoHOTa KpyroBOpoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupogubie SKOCHUCTEMBI. AHTPOINOIE€HHBIE SKOCUCTEMBI. ATPOIKOCHCTEMA.
ArpotieHo3. Paznuums Mexxay aHTPOIIOT€HHBIMU U IPUPOIHBIMU S3KOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas ¢iopa u
(dayna. CuHaHTpOnHM3anUs TOPOACKOH dayHbl. bromornueckoe u X03sHCTBEHHOE
3HAYEHUE arpo’KOCHCTEM M ypOO3KocHUCTeM. 3aKOHOMEPHOCTHU (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B 9KOCUCTEMAX.

[IepeHoc sHEpruM U BEWIECTB MEXAY CMEKHBIMH 3KOCUCTEMAMHU. Y CTOMYUBOCTH
OpraHU3MOB, MOMYJISIMMA H D3KOCHUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmennmanerapHas o0Oojouka 3emid, TA€ CYIIECTBYET WU




cyliecTBoBana X Hu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctan. KuBoe BeriecTBo 6Mochepsl U ero GyHKIUH.
3akoHOMEpHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
I00aNbHOM  JKOCHCTeMBl.  JluHamMuueckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemecTB M OHOT€OXMMHYECKHE IMKJIBI (yryiepoa, a3oTa).
PurmuuHOCTS siBNEHUI B Onocdepe.

3onanbHOCTh OMocheprl. [lonsarrne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJpA,
XBOWHBIC Jleca, CMEIIAaHHBIE W IIMPOKOJMCTBCHHBIC Jieca, CTENH, CaBaHHBI,
NYCTBIHM, TPONMHUYECKHE Jieca, BBICOKOTOphs. KimMMaT, pacTHTENbHBIH U
KUBOTHBI MHp OMOMOB CYIIIH.

CtpykTypa U (QYHKIHS KXUBBIX CHCTEM, OIIEHKAa MX PECYpCHOrO TMOTEHIMAIa U

onocdepHbIX HYHKIUHA

7.6

DKOJIOTHYECKUE KPU3KCHI U UX NMPUYHHBL Bo3meiicTBue vemoBeka Ha Ouocdepy.
3arpsi3HEeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3yXa. 3arpsi3HEHUE BOJAHOU CpPEJbl.
Oxpana BOAHBIX pecypcoB. PazpymieHue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimnmara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA W KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE MPUHIIMIBI OXPaHbI MPUPOIBI.
Kpacupie kHmru. Ocobo oxpansiembie mpupoansie Tteppuropun (OOIIT).
Boranmnueckue cazbl ¥ 300J0THYECKHE TTAPKH.

OcHOBHbIE TPHUHIMIIBI YCTOHYMBOIO PA3BUTHSI UYEJIOBEUECTBA U TMPHUPOIBL.
PanmonaneHOe  TPUPONOMOIB30BAHUE W COXpPaHEHHE  OHMOJOTHYECKOTO

pa3zHooOpa3us 3eMiau
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