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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpeametry «buonorus» (manee - Owonorus) Ha
ypOBHE cpenHero obmero obpazoBaHus pa3zpaboraHa Ha ocHOBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konnenuum mnpenojaBaHusi ydyeOHoro mnpeamera «buomnorus» u
OCHOBHBIX NOJIOKEHUH (epepanbHOi paboueit mporpaMMbl BOCITUTAHHUS.

Cornacuo monoxenusm PI'OC COO mnpodunpHbie yueOHBIE MPEIMETHI,
u3ydaeMmble Ha YIiIyOJIEHHOM YpOBHE, SBISIOTCS crocoboMm auddepeHmaniu
00yueHUsI Ha ypOBHE CpeIHero oOmiero oOpa3oBaHUsS W NPHU3BaHBI 00ECIEYUTH
IPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOLIMM, CPEAHUM OOIIUM, CpPEIHUM
poeCCHOHANILHBIM M BBICIIUM OOpa3oBaHUEM. B TO ke BpeMsl KaXAblid U3 ITHUX
y4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPUEHTHPOBAH HA MPUOPHUTETHOE DPEIICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIBHBIX M Pa3BUBAIONIMX 33Jlay, CBS3aHHBIX C
npodopueHTanueil o0yJarmuxcs U CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOU
00JIaCTH HAYYHOTO 3HAHUS, CBS3aHHOTO C OHOJIOTHEH, METUIIMHOM, SKOJOTUCH,
TICUXOJIOTUEH, CITIOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamety «buomorus» na€r mpencraBiieHHe O
eI M 3ajJadax HM3ydeHusi yueOHoro mnpenmera «buosorus» Ha yriiy0J€HHOM
YpOBHE, onpeesnser 00s3areabHoe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHUE, €ro
CTPYKTYpUPOBaHHE TIO pasfeinaM W TeMaM, paclpeleieHne Mo Kiaccam,
PEKOMEHIYET TMOCIeAOBATEIIbHOCTh M3YyUYCHUS YYEOHOro Mmarepuayiia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPHIIPESIMETHBIX CBS3€H, JIOTMKH Yy4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwaromuxcsi. B mporpamme mno Ouosoruu
peaan30oBaH NPUHIMI TMPEEMCTBEHHOCTH C H3yYE€HHEM OHOJOTMHM Ha YPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHus, Ojarojapss dYemMy MpOCMaTpUBaeTCs
HAMpaBJICHHOCTh HA  MOCIEAYIOIMIEe pPa3BUTHE  OWOJOTMYECKHX  3HAHUM,
OPHUEHTHPOBAaHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
9KOJIOTUYECKOTO MBIIIUICHHS, TPEJICTABICHUH O 3I0pOBOM 00pa3e KM3HU, Ha
BOCIIUTAaHUE OEpeKHOTO OTHOIICHUS K OKpYKalIel NpupoAaHoi cperne. B
mporpaMme Mo OHMOJOTMM TakXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOTO TpenMeTra
«buonorus» B peanmmzanuu  TpeboBanmit  PI'OC COO K mIaHUPYEMbBIM
JUYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHHS U B
(GbOpMHpPOBAaHUHM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIBHOW  JICSITCIILHOCTH
00ydJaronmxcsi Mo OCBOCHHUIO COJACp)KaHWA OHOJIOrMYEeCKOro o0pa3oBaHUs Ha
YPOBHE CpPeAHEr0o 00IIero 00pa3oBaHus.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpeliHero oOiiero oopazoBaHus
3aBepiiaer Ouoyiorudyeckoe oOpa3oBaHME B IIKOJIE W OPUEHTHPOBAH Ha
pacuIMpeHre W yriiyOJieHHe 3HaHWWA 00YyYarolUXCs O >KMBOM MpPUpPOJIe, OCHOBAaX



MOJICKYJISIPHOM M KIJIETOYHOW OWOJIOTUH, SMOPUOJIOTUH U OUOJNIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUN, ONOTEXHOJIOTUH, 3BOITIOIMOHHOTO YUYEHHS U SKOJIOTHH.

Nzyuenne yueOHOro mnpeamera «buomorus» Ha yriayOleHHOM YpOBHE
OpUEHTHUPOBAHO Ha IOJATOTOBKY OOYYarOIIMXCS K IMOCIEAYIOIIEMY IOJyYEHUIO
Ouonoruyeckoro  oOpa3oBaHMs B By3aX U OpraHM3alUsX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €r0 COAEpX aHHUs COCTABIIAET CHCTEMa
OMOJIOTMYECKUX  3HAHMW, TOJYYEHHBIX TpU HM3YyYEHUH OOydaroIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3/ie]IOB OMOJIOTHH HA YPOBHE OCHOBHOTO
obmiero obpazoBanus, B 10—11 knmaccax 3TH 3HaHMS TOJNYYarOT pa3BuTHE. Tak,
pacmipeHsl U yriyOJieHbl OHOJIOTMUYECKHE 3HaHMsS O pAacTEHUSX, JKUBOTHBIX,
rpubax, OakTepwsiX, OpraHW3Me YeJIOBEKa, OOIMMX 3aKOHOMEPHOCTSIX >KW3HH,
JIOTIOJTHUTEIBHO BKJIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI IS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanuss OMOJIOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJIYYECHHBIMU OOYYAIOIIMMHUCA TNPU H3YYECHUU
bu3uku, XumMun, reorpaduu 1 MaTEMaTHKH.

CrpykTypa nporpammsl o ydyeOHoMmy mnpenmery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBI W JBOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE JJIS1 AKUBBIX
CUCTEM Pa3HOTr0 YPOBHS OpraHU3allii, SBOJIIOIIMH OPraHUYecKOro MUpa Ha 3emiie,
COXpaHEHUsA Ouojoruyeckoro paszHooOpasusi miaHetsl. Tak, B 10 kmacce
W3Y4YalOTCSl OCHOBBI MOJICKYJIPHOM M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMONOTHH Pa3BUTHS, TEHETUKUW M CEJICKIUU, OMOTEXHOJOTUU W CHHTETHYECKON
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolmuXcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (usuosoruu uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHHEe, OCHOBBI SKOJIOTUU U yueHue o ouocdepe.

VY4eOHblii npeamer  «buonorus»  mpu3zBaH  00ECIEUUTb  OCBOEHHE
o0Oy4aromuMucss OMOJIOTMUECKUX TEOPUN U 3aKOHOB, UAEH, IPUHLIUIIOB U MIPaBUIL,
JIekKaIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApPTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJISALUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHSX, COBPEMEHHBIX
UCCIIEJOBAHMSIX B OMOJIOTUH, IPUKIIAIHBIX aCIIEKTaxX OMOJIOTMYECKUX 3HaHUM. [l
pa3BUTHA M NOAJEP)KAHUSA MHTEepeca OOydaroluXcs K OHMOJOrMM Hapsay co
3HAYUTENIBHBIM O0BEMOM TEOPETUUYECKOTO0 MaTepuaia B COACPXKAaHUHU MPOTPaMMbI
no OMOJIOrMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHUS U Pa3BUTHUSA
TOM WM MHOW oOnacTh OWOJNOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJIOTHIECKIX U IKOJIOTUIECKUX MPOOIIEeM.

I{enb n3yueHus yueOHoro npenmera «buonorusp» Ha yriryOJ€HHOM YpOBHE —
OBIIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHOMN
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OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpeTeHHuEe YyMEHUMH
UCIIONIb30BaTh 3TH 3HaHUSA B ()OPMUPOBAHMM MHTEpEca K OMpenenEHHON obiacTtu
npo(hecCHOHANBPHON JAESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOODPY
y4eOHOTr0 3aBeACHUS JIs IPOJIOJKEHUSI OMOJIOTMYECKOT0 00pa30BaHuUs.

JocTikeHue uenu M3ydeHus yuyeOHoro mnpenmera «buonorus» Ha
yrIyOIE€HHOM YpOBHE 00€CTIEYNBACTCS PEUICHUEM CISAYIONINX 3a/]1a4:

OCBOCHHME OOYYAIOIMUMHUCS CUCTEMbI OHMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOCHHUHU, MHOT000pa3MM M OCOOEHHOCTAX OHOJOTUYECKHX CHUCTEeM (KJIEeTKa,
OpraHu3M, MOMYJISALKUs, BUJ, OUOTE€0IeHO3, Onocdepa); O BHLAAIOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OUOJIOTUH;

O3HAaKOMJIEHHE OOydYaronmMxcsi ¢ METOAaMH TO3HaHUS >KUBOW TMPUPOJIBI:
UCCJIEIOBATENIbCKUMU ~ METOJIaMU  OMOJIOTMYECKMX HayK (MOJIEKYJISIpHOU U
KJIETOYHOW OHOJOTUH, SMOPUONOTMM W OHOJOTHMH pa3BUTHUSA, TEHETUKH U
CEJIEKIINM, OWOTEXHOJOTUH M CHHTETUYECKOM OMOJOrHM, MaJCOHTOJIOTHH,
JKOJIOTUH);  METOJJaMH  CaMOCTOSITEJIBHOTO  MPOBEACHUS  OMOJOTHYECKHX
ucclieIoBaHu B Jytabopatopu M B Tpupoje (HaOJ0JeHHEe, W3MEpEHHUeE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJicHUEe OOYyYaIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITENIbHO  HAaXOIUTh,
aHAJIM3UPOBATh W HCIOJIb30BaTh OHMOJOTHYECKYI0 HH(GOPMALMIO; MOJB30BaTHCS
OMOJIOTUYECKON TEPMUHOJOTUEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM W  COLMAJIbHO-PKOHOMUYECKMMH U  SKOJOTUYECKUMHU
npoOjemMaMu 4YeJOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH JNESITEIbHOCTH IO
OTHOILIICHUIO K OKpYXalollel NpupogHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3[I0POBBIO  OKPYXKAlOIIUX  JIOJIe; OOOCHOBBIBAaTH U  COOJIONIaTh  MEPHI
npodUIaKTUKU WHQPEKIIMOHHBIX 3a00JI€BaHMM, MpaBuia MOBEACHUS B MPUPOJE U
obecrnieyeHns 0€30MacCHOCTH COOCTBEHHOM JKM3HENESITEIHPHOCTH B UpE3BbIYAHBIX
CUTyallUsIX ~MPUPOJHOTO U TEXHOTCHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAyYHbBIE OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00yUYaIOIUXCSI HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B IMpOIlECCE 3HAKOMCTBA C BBIIAIOMIMMUCSA OTKPBITUSIMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTMH, pEIIaeMbIMU €10 MpoOJieMamMu, METOAOJOTHuen
OMOJIOTMYECKOT0 UCCIIEIOBaHMS, MPOBEICHUS AKCTIEPUMEHTAIILHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOrMYeCKUX 3a/1a4, MOACINPOBAHUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;

BOCIIUTAaHUE y 00YYaIOIUXCS [IEHHOCTHOIO OTHOILIEHHUS K JKUBOW MPUPOJE B
1EJIOM M K OTJIETIbHBIM €€ 00beKTaM U SIBJICHUSAM; (OPMHUPOBAHUE DKOJIOTHUECKOM,



TeHETUYECKOM TPaMOTHOCTH, OOIIeHd KyJbTYphl TMOBEACHHUS B MPHUPOJE;
UHTETpaIK €CTeCTBEHHO-HAYYHBIX 3HAHUM;

npuobpereHue  OOyYaroImIMMHCS ~ KOMIIETEHTHOCTH B PAllMOHAIHLHOM
IPUPOAOTNOIb30BaHUN (COOJIIO/ICHHE TpaBUJI TMOBEICHHUS B MPUPOJIE, OXpaHbl
BUJIOB, KOCUCTEM, OHMOchephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpyXaromux Joaed (cobmoneHus Mep NpOoPHIAKTUKH — 3a00JIeBaHUM,
oOecrieueHne OE30MACHOCTH KU3ZHEICATENLHOCTH B YPE3BBIYAMHBIX CHUTYyalHsIX
OPUPOTHOTO M  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3J]aHUE€  YyCIOBUM  JUJII ~ OCO3HAaHHOrO  BbIOOpa  OOy4YaOIIMMUCS
VH/IMBUA 1Y JIbBHOU o0OpasoBarenbHOI TPAEKTOPUHU, CIOCOOCTBYIOMIEH
HOCHEAYIOMEMY MNPOPECCHOHATBPHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
WHUBUyaJIbHBIMUA HHTEpPECAMU U MOTPEOHOCTAMH PErHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA MU3y4YeHHE OUOJOTUU Ha YriIyOJIeHHOM
ypOBHE cpeaHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJEIO).

Ot6op opraHm3anMoOHHBIX (OPM, METOJOB U CPEACTB OOydYEHUST OMOJIOTHH
OCYLIECTBIISIETCA C YYETOM CHEeUU(UKU €ero colepKaHUs W HAMpaBIEHHOCTH Ha
IPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHUs B  OpPraHM3alUsAX CPEIHEro
PO eCCHOHATILHOTO U BHICIIETO O0Opa30BaHUS.

OO0s13aTeNIbHBIM YCIOBHEM NMPU 00yUYEeHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SBJIIETCSl TIPOBEJICHUE JTAa0OpPATOPHBIX M MpakTUdyeckux pabot. Takxke ydactue
0o0yyJaroumxcsi B BBIIOJHEHUU MPOEKTHBIX U y4eOHO-HCCIEA0BATENIbCKUX padoT,
TEMaThKa KOTOPBIX ONPENEISETCS y4YUTEJIEeM Ha OCHOBE HMEIOIIMXCA
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

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

Tema 1. buoJsiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble MMH  MPOOJIEMBI.
dyHaaMEHTallbHbIEC, NPUKIAIHBIE W TMOHCKOBBbIC HAy4YHbIE€ HCCIIECIOBAHUSI B
OHOJIOTHUH.

3HadeHre OMOJOruu B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HadyeHUE OMOJIOTHH B
MPAKTUYECKOM JIESTEIBHOCTH YEJIOBEKa: MEJUIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpauuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckuii, U. I1. I1aBnos, . 1. Meunukos, H.
W. BaBwiios, H. B. Tumodees-PecoBckuii, JIxx. Yorcon, @. Kpuxk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

JKuBble cuctemMbl Kak TpenMeT u3ydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJIOKHOCTb M YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKAHEBBLIH, OPTaHU3MEHHBIN, MOIMYJISLIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(OuoreonieHotTuueckuii), oOmochepusid. Ilpomeccrsl, mpoucxopsimue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (hopma CyIIECTBOBAaHUS
Marepun. Hayku, n3yyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHSIX OpraHU3alUu.

N3ydenue xuBbIXx cucTeM. Metoasl Ouonornyeckoil Hayku. Habmionenue,
U3MEPEHUE, SKCIIEPUMEHT, cUCTeMaTu3alus, MetaaHanus. [loHsTue o 3aBUCUMON U
He3aBUCUMOM mnepeMeHHou. [lmaHupoBanme »skcnepumenTa. I[locranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynabTaroB. [IpUyuuMHBI UCKaXXEHUS PE3yIbTaTOB »JKclepuMmeHTa. [loHsaThe
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HW», «buonoruueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEYeCcKoro opranuszmay, «buoreonenosy», «buocdepay, «Metomab
W3YUYEHHUS )KUBOM ITPUPOJIBI».

O6opynoBanme:  jmabopatopHoe  oOOpyJOBaHWE  JJII  MPOBEACHHS
HaOJI0/IEHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAs enuWHUIA KUBoro. Mcropus
otkpbITHs Ki1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LLBans,
M. Hlnetinen, P. BupxoB). OcCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJISAPHONM ¥ KJIETOYHOM  OWMOJOTHU:  MHUKPOCKOIIHS,
xpomatorpadusi, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QEepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposanmvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOM, «JIEKTPOHHBII MUKPOCKOID,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOTIUI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOM OHUOJIOTUH
(xpomartorpadus, anekrpodopes, auddepeHImanbHoe IEHTPUYrupoBaHUE,
[ILIP)».

Tema 4. XumMmuueckasi Opranu3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bonma m €€ posib Kak pacTBOpPHUTENA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyisinuu. MuHepajabHble BELIECTBAa KJIETKU, MX OHOJOrHyecKas
poJib. POsib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckne BelleCTBAa KIETKH. buosmornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oefnka, NHenTHAHas CBA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEPTUYHAsA
cTtpyktypsl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss  Oenkos.
buonoruueckue pynkuun 6enkoB. [lpuonsi.



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

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccudukanys TMnuaos.
Tpurnuuepunbl, QGocPoiunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOIue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CrTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectoHaxoxaeHue u ouosorndeckue ¢pynkuuu JIHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmosekyiabl AT®. Makposprudyeckue cBsi3u B Mojekyine ATO.
buonorunueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocghamer (HT®@). CexBenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKy, NPOMeoMUKU.

CtpykTypHas OuoJyiorusi: OMOXUMUYECKHe U Ono(u3ndecKkrue MCCIeTOBaAHMS
COCTaBa W TPOCTPAHCTBEHHOW CTPYKTYpHI OWOMOJEKyn. Moodenuposarue
CMPYKmMypsl U QYHKYUL OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
Opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

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

Huarpammel:  «PacrpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelecTBa B cocTaBe opraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHuEe MOJEKYI
yrieBooB», «CTpoeHre MoJIeKyn JUnuaAoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenne Monekybl ATOy.

ObopynoBaHue: XUMHYECKast MOCy1a U 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lccrmemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKIMH KJICTKH

Tumbl KIETOK: JyKapuoTHYecKas M Mpokapuotnueckas. CTpyKTypHO-
(GyHKUIHOHAJIBHBIE 00pa30BaHUs KJIETKH.



CtpoeHre mpoKapruoOTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
Oco0eHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPOPHOM MPOKAPHOTHUECKHUX
KJIETOK. MecTO U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenue u (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB uepe3 IIa3MaTHUYECKYI0 MEMOpaHy: MacCHUBHBIN
(muddy3us, obneru€éunas audQys3us), aKTUBHBINA (NMEPBUYHBIA U BTOPUUHBIN
aKTUBHBIN TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGorta HaTpuii-
KaJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, ¢aroruros3. DKk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KJIETOYHON CTEHKU PacTeHH, rprOoB.

[Huromnasma. [{urozomns. [utockener. [IBuxkenune nurorniaazmbl. OpraHnou bl
kieTkdn. OnHoOMeMOpaHHbIE OpraHOWJbl KJIETKU: SHIOIUIa3MaTHYeCKas CEeThb
(BIIC), ammapat [Nonbmku, TU30COMBI, UX CTpoeHHe W GyHKIUU. B3aumocss3b
OJIHOMEMOpaHHBIX OPraHoMJ0B KiIeTKU. CTpoeHue rpaHysipHOTO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHylsipHBIA)  SHAOIUIA3MATHUECKUN
petuxkynym. CekperopHast QpyHkius anmapata ['onbmxu. Moougurkayus denkos 6
annapame [ onvoxcu. Copmuposka 6enkoe 6 annapame [onvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeToK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJAbBl  KIJIETKH:  MUTOXOHJAPUM,  ILJACTUJIBIL.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumobuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIIMM MUTOXOHApPUM W tuiactuia. [lepBudHbIe,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  AYKApHOT.
X0pomiaacTbl, XpOMOILIACTHI, IEHKOIIACTHI BHICHIMX PACTEHUM.

HememOpannbie opranouasl kietku CtpoeHrne W GyHKIUA HEMEMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocombr. IIpomesxcymounvie Qunramenmol.
MukpodunamMeHTbl. Axmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AxmuHosvle KOMNOHEeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kierounbii
nentp. CTpoeHWe U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momophule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3ma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PaCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u eemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHou 000104Ku 6 mumosze. Aloepnulil
MPAaHcnopm.

Knerounsle BriatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK DYKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



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

Tabmupt 1 cxembl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKn», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHIPUMNY, «Aapoy», «CTpoeHre NPOKAPUOTUUECKON KIETKMY.

OO6opyoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTnueckasi padora «3yyeHue CBOMCTB KJIETOUHOH MeMOpaHbD».

Jlabopatopuass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTnyeckass  padora  «/I3ydyeHne  ABMKEHUS  LUTOIIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB 1 MpeBpallleHUE YIHEPTHH B KJIETKe

AcCCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOMHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe oOecriedeHne kieTku: mnpespameHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTAaTUBHBIA XapakTep peakluil KIETOYHOIO
Metabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otianunsa ¢pepMEHTOB OT HEOpPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peaKkiuii OT pa3INYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHMYECKUX BemiecTB B KieTke. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcuceHHblll omocunme3 y odaxmepui. Ceemocoouparoujue
nUCMeHmbl U NUSMEeHmMbl PeakyuonHo20 yenmpa. Poab XJI0pomiIacToB B mpoiiecce
dotocunteza. CBetoBas u TeMHOBas dazpl. Domoovixanue, Cz., C4. u CAM-munur
gdomocunmesa. 1lpoaykTUBHOCTh (oTOoCHHTE3a. BiusHue pa3nuvHbiXx (hakTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHue (POTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Buaesl Oposkenus. I[IponykTbl OpokeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHbie OpPTaHHU3MBI. Oransl DHEPTETUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOHOE PACHIEIUICHUE TITHOKO3bI.

buonornyeckoe okuUcieHne, Wi KIETOYHOe JAbixaHue. Poab MUTOXOHApUHN B
npoiieccax ouosoruyeckoro okucienus. [uknmnueckue peakiuu. OKUCTUTENBHOE
dochopmiupoBanue. Iuepeus membpanHo2o epaduenma npomonos. Cunmes

10



AT®D: paboma npomouuou ATD-cunmaszwi. IlpemmyiecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTh YHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

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

Tabmumpt u cxembl: «@OTOCUHTE3», «DHEpreTuuecKuii ooMen», «bruocunres
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opyoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHME JISI MPUTOTOBICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass  padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTajlasbl).

JlaGopaTtopnas pa6ora «M3ydyeHne (HEepPMEHTATUBHOTO pPAaCILCIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue tporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE POTIECCOB OPOKECHUSI U TIBIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalus U peajusanus e€ B KIeTKe

Peakunn marpuuHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW MHGoOpManuu. ['eHeTnueckui
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

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

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoMa y
IIPOKApUOT U 3YKapHOT. Peryisinus akTUBHOCTM T€HOB Yy NpOKapuoT. ['mmortesa
onepoHa (®. XKakob, K. Mano). Moznexynsapusie mexanusmvl IKCNPECCUl 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuus oOMEHHbBIX
npoueccoB B kieTke. Knetounslii romeocras.

Bupycer — HekneTounbsie HOpMBI KU3HUA U O0HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3aboneBanus yenoBeka, kuBOTHbIX, pactenuid. CITU, COVID-
19, conmanbHbIe U METUIIMHCKUE MTPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.

11



JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. . IBanOBCKUI.

Tabmuubr u cxemsl: «buocunres Genkay, «l eHeTnueckuii kKoa», «Bupyce,
«bakTepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoiasl u perymauus. HMutepdaza m murtos.
Oco0eHHOCTH TMpOIIeCCOB, MPOTEKAOMMX B UHTepdase. IloaroroBka KIeTKH K
nenenuto.  [IpecunteTnyeckuii  (MMOCTMUTOTHYECKWN),  CHUHTETUYECKHUH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmmmkanun JIHK:
KOMIUIEMEHTAPHOCTD,  ITOJIYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPAJUIEIBHOCTD.
Mexanusm pernukanun JTHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TeromMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTUIll. JIUTJIOWAHBIA W
rarionHblii  HaOopel XpoMocoM. ['omonoruuynsie Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue wimerku — wmutTo3. Craauu MHTO3a M MPOUCXOMSIIME B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHue
MHUTO34.

Perymamua mutorndeckoro nukia kietku. [Iporpammupyemas kiietouHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHaNbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu kiemox. «lugposas
KlemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBaAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Murtos», «CrtpoeHue
xpomocom», «Permnukarusa JJTHK».

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

JlaGopaTopnass  pabora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTMperapaTax ).

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OAHOKIJIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCcOoOEHHOCTH  CTPOEHUSI U JKU3HEACSTENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OIHOKJIETOYHBIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBbHBIE OPTAHU3MBI.
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B3anmocBsA3p 4acTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHsl M
cucteMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIUN 1 pacIioyoKEeHHs TKaHEe B OpraHax pacTeHUM.

TkKaHM XKUBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTENIbHAsA, MblleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUN U
PacIONOKEHUS TKAaHEN B OPraHax KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TIe€HEpaTUBHBbIE OpraHbl pacTeHuil. OpraHsl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHiI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PEeCHHUYHOE. J[BM)KEHHME MHOTOKJIETOUHBIX pPaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranne opranusmoB. IlormomeHue BOABI, YIVIEKHCIOrO rasa W
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHne >KMBOTHBIX. BHyTpHunosioctHoe u
BHYTPHMKJIETOYHOE MNHILeBapeHue. I[lnTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kene3bl. IlnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuid. [{pixanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOe npixanue. [[pixarenbHasi HOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. JIpixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX [103BOHOYHBIX IKUBOTHBIX.
JpIxarenpHass cUCTEMA YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMUX. Perynsamus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropt BemecTs y KHUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHass cucrema ITO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpauieHusi. IBOJIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOM CUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepana U e€ peryisamnus.

Beigenenne y opranmsmoB. Beinenenue y pacrenui. Beigenenume y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Oprasbl BblaesieHus. @OuibTpanus,
CeKpelusa U 00paTHOE BCAChIBAHUE KaK MEXaHWU3Mbl paOOThI OPraHOB BBIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBLAECIMUTENBHON cucTeMaMU. Beienenue y
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MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHne um (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MNPOCTEHIIMX. 3amUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTBa macCUBHOM M XUMHAYECKOU 3a1UThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M KX HPOU3BOJHBIE.
3amuTa opranu3ma ot Oosnesned. iMmyHHas cuctema yenoBeka. KieTtounslii u
I'YMOpaJbHbIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creruduuecKui
UMMYHHTET. Teopusi KJIoHaIbHO-CeleKTUBHOTO uMMyHuTeta (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocnnasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxumocte W perymsauumsa y  OpraHu3moB. Pasmpaxummocts  y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxkumMocTe u  perymsiuusa y
pacteHuii. PocToBble BemecTBa U UX 3HaYCHHUE.

HepBuast cucrema u pednexkrtopHas perynsuuss y KUBOTHbIX. HepBHas
cucTeMa M €€ OTHesbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKHUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedexkc u
pednekropHas ayra. besycinoBHbIe U yCIOBHbBIE PEIICKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl OSHOOKPMHHONM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHIOKPUHHON cucteM. [unortanamo-runodu3zapHas
cucrema.

JdeMoHcTpauuu

[Toprper: U. 11. [Tainos.

Tabmumpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreimme», «Opranbl LIBETKOBBIX PACTEHHII»,
«CuctemMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHe cTeOms,
«CTpoeHue JNUCTOBON IUIACTUHKNY, «TKaHW >KUBOTHBIX», «CKEJEeT YeJIOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «Hepsnas CHUCTEMAY, «Koxay, «MBpI11euHast CUCTEMA,
«BpraenurenbHas cuctema», «HIOOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIBD,
«Mmmynurer»,  «KumeuHononoctHele», «CxeMa  NHUTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI I[O3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUJIPBI»,
«CTtpoeHue miaHapum», «BHyTpeHHee CTpoeHue 0XKAEeBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas — cucrema  nTuny, «HepBHas — cucrema
MIIeKonuTarmux», «HepBHas cuctema yenoBekay, «Pedaexcy.
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OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUTIPhl KOMHATHBIX PACTEHUM, repdbapun
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopynoBaHue ISl IEMOHCTPAIIMN TTIOYBEHHOTO U BO3AYIITHOTO MUTAHKS PACTCHUA,
pacileruieHus Kpaxmana U OeJKoB Moj AedcTBUeM (hepMEeHTOB, 000pyAOBaHUE IS
JIEMOHCTPALIMU OIIBITOB 10 M3MEPECHUIO KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

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

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OPraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHHUS: TMOYKOBAaHHE,  CIIOPYJISIINSA,
dparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. [lonoBbie KIeTkH, Wau rametbl. Meiio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro Mecrto B JKU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JI0BBIE KeEe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMmaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KJIETOK.

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

NuauBuayanbHOEe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOLIIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opoonenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJIEHUS MIICKONMUTAIONIUX. 3apOJbIIICBhIC JIMCTKU
(ractpynsnus). 3akiiajika OpraHoB M TKaHEH U3 3apo/IbIIIEBbIX JUCTKOB. B3auMHoe
BIIMSIHUE dYacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANbHAS HWHIYKIIHS).
3akyagka IUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha >MOpHOHAIBHOE pa3BUTHE PaA3TUYHBIX
(haKTOPOB OKPYXKAIOIICH 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
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pPa3BUTHUS, UX PACIPOCTpAHEHUE B MPUPOAE. THUIBI pOCTa >KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YesioBeka. CTaguu mocTIMOPUOHATHLHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnospl oHTOreHe3a yenopeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PazmHoxenne u pasButue pacteHui. ['amerodut u cmopodut. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
OpraHnu3MoB. /|BOiHOE OIIOAOTBOPEHHE Y IIBETKOBBLIX pacTeHuil. O0pa3oBaHue 1
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISLUN OHTOIE€HE3a Y PACTEHHI U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubl u cxembl: «BereraruBHoe pazMHOxkeHUe», «Tumbl Oecrosioro
pa3sMHOXKEHUA», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE HSBIIICHBD,
«Pa3zmHOXeHue ruzipel», «Meio3», «Xpomocomely, «l'ameTtorenesy», «CtpoeHue
SIMIEKIIETKH U crepMaro3oniay, «OCHOBHBIE CTaguu OHTOreHesa», «llpsimoe u
HenpsiMoe pa3Butue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTHe JIATYWIKW», «J|BOMHOE OIUIOJOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue CeMsiH OJHOJOJBHBIX M JBYJIOJBHBIX PAaCTEHUIN», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <« KM3HEHHBIM UMK MXa», <« KHU3HEHHBIM  IUKI
MarnopOTHUKAY, « KU3HEHHBIN LIMKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHLEKIETOK H
CIIEpPMATO30MU10B, MOJENb « LMK pa3BUTHS JIATYLIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnyeckass padora «BpIsBIEHHE MNPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass 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 OT€UECTBEHHBIX YUEHBIX B PA3BUTUHU
renetuku. Padoter H. K. KomberioBa, H. 1. BaBuniosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsI JIMHUSL, THOPHUIbI, TEHOTHII, (DEHOTHII.
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OCHOBHBIE ~ METOABI ~ TEHETHUKU:  THOPHIOJIOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJIAPHO-TEHETUYECKHM.

JdemoHcTpanumn

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

Tabmuip! u cxeMbl: «MeToIbl TeHETUKIY, «CXEeMBbI CKPEILIUBAHUS.

JlaGopaTtopnass padora «/[po3oduna kKak OOBEKT TI'€HETUYECKHUX
HUCCIIEI0OBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpeuBanue. IlepBbiii 3akon MeHnenss — 3aKoH
ennHooOpa3us THOpUI0B nepBoro nokojeHus. [lpasuno nomunupoBanus. Bropoi
3aKk0OH MeHJens — 3aKOH pAacIIEIUICHUs NPU3HAKOB. LluTosornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpEIMBaHus. [ UI1oTe3a YNCTOTHI TaMeT.

AHanuzupytoniee ckpenBaHue. [IpoMeKyToUHbIi XapakTep HaclieJOBaHU.
Pacmiennenune npu3HakoB py HEMOJIHOM JOMUHHUPOBAHHH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HacleOBaHUsl ~ Npu3HakoB.  Llurosornueckne  OCHOBBI  JUTHOPUIHOIO
CKpELIMBaHU.

Cueruiennoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuemnieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIeHaMH. XPOMOCOMHAas
TEOpHsI HACJICCTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONPEIEICHUs 110Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporameTHsld moJ. ['eHermdeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBaHne Nnpru3HaKkoB, CLENJIEHHBIX C I10JIOM.

['eroTun kak nenocTHas cucrema. llnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anmopnencrBue HeaUIeIbHBIX TE€HOB.
Kommnementapaocts. Onucras. [Toamumepus.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHUS PACTECHUM, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acmneKkTbl KOHTPOJS U
MU3MEHEHUs HacJIEICTBEHHONW NH(POPMALIMU B IIOKOJEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

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

Tabmuiel u cxemsl: «llepBbiit 1 BTOpoi#t 3aKoHBI Menaens», « Tpetuil 3akoH
Mennens», «Ananusupympoliee CKpemuBaHue», «HemomHoe nomMuHUpOBaHUEY,
«ClemnyieHHOEe HAaclel0BaHUE IPU3HAKOB Yy Apo3oduibl», «['eHeTuka mnomnay,
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«Kapuotun uenoseka», «Kapuotun gpozodpuis», «Kapuorun mnruusy,
«MHOXECTBEHHBIN allJIeNnu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBaHue: MoOJenb A JEMOHCTpAallMM 3aKOHOB E€IMHOOOpasus
THOpUJIOB TIEPBOTO TMOKOJEHUS W pAacHICIUICHUs NPU3HAKOB, MOJENb s
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «/Ipozopumnay.

IIpakTuyeckass padora «l3ydyeHwe pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IP030(UIIBD).

IIpakTuueckass  paGora  «lM3yyeHue  pe3ysibTaToOB  JUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeabl npu  (popmupoBaHuM (PeHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHAS.

MoaudukanuonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaupukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu mpusnaka. BapuanmoHHBIN
pan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOJIU(PUKAITMOHHOM
WU3MEHYUBOCTH.

['enHoTHNIMYEeCcKass U3MEHYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM Mpoliecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
TeHETHYECKOr0 pa3HOoOOpas3us B Mpeiesiax OJJHOTO BUA.

MyranmonHass W3MEHYMBOCTh. BHabl MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HUHAYUUPOBAHHBIE MYyTallMU. SaepHble WU
HuToIIa3MaTuyeckue Myrauuu. CoOMaTUYECKUE W MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTaluil. MyTareHbl M HX BIHSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTHM MYTALMOHHOI'O IpoIecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacnencTBeHHo m3menuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUUBOCThH U
HACJICCTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAac1e008aHuU U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JdemoHcTpanumn

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

Tabmuubl u  cxembl: «Buasl u3meHunBocTH», «MoaudukanuoHHas
U3MEHYUBOCTBY, «KombOunaTtuBHas U3MEHYUBOCTD, «Meio3,
«OmnoaoTBopeHuey, «I'eHernueckue 3a00aeBaHus YeI0BeKa», « Buabl MmyTamuii».
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ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHMUIA,
pucysku (dpotorpadum) >KUBOTHBIX C PA3TUIYHBIMH BHIAMH H3MEHUYHUBOCTH.

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

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas mporpaMma MCCIENOBaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHHsT TEHETMKM  YeJOBEKAa: IEHEATIOrMYECKU,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOIYJIILIUOHHO-CTaTUCTUYECKHUN,
MOJIEKYJIAPHO-TEHETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE T€HOTHUIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[IP-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YelIOBEeKa. [ eHHbIE U XPOMOCOMHBIC
Oone3Hu uyenoBeKa. bone3HHM ¢ HACIEACTBEHHOW MPEapacloiokEHHOCTHIO.
3HayeHue MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a00yieBaHUN 4YesoBeka. MeauKo-reHeTHYeCKOe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEeHEeTHYECKOTO Ipy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
duznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYyXkaromiei cpenpl. ['eneTnyeckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdeMoHcTpauuu

Tabmuubl u cxembl: «Kapuotun yenoBeka», «MeTolIbl U3YYEHUS] TE€HETUKU
yesioBeKay, «I'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POAOCIOBHO.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKkanuss W CEJIEKUUs. 3apOKACHUE CEJNEKIUMU W JOMECTUKAIUU.
Yuenne H. WM. BaBumoBa o IleHTpax mNOpouCXOXkKAEHUS U MHOTO00pa3us
KYyJbTYpPHBIX pacTeHui. Ponp cenekuuy B CO31aHMM COPTOB PACTEHHHM M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IwITaMM. 3aKOH TIOMOJIOTHYECKHX DpSJIOB B
HaciaeACcTBeHHOW wu3MeHuuMBoctHh H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl cenekIMOHHOW paboThl. VICKycCTBEHHBI OTOOp: MAacCOBBIM U
VIH/IUBUTY AJIbHBIN. DTanel KOMOMHAIIMOHHON CCJICKLIUU. HUcnwiTanne
IpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUNY C TOMONIBIO OIEHKU
¢dbeHoTuna NOTOMCTBa U OTOOP MO TEeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbIM 1 XUMHYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUN y KYJbTYPHBIX
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¢opm opranusmoB. Mcnonb30BaHHE TEHOMHOTO PENAKTHPOBAHUS M METOJIOB
pexomOunanTHbIX JJHK 17151 momydenust ucxonnoro marepuana AJis CEeIeKIum.

[Tonyuenue HOJIUIIJIONIOB. BuyTpuBuaoBas ruOpUaAn3aIHs.
brnu3kopoAcTBEHHOE — CKpelmuBaHue, Wik UHOpuAMHr.  HeponctBenHoe
CKpeluuBaHue, win aytopuauHr. ['ereposuc m ero npuuuHbl. Hcnonab3oBaHue
rereposuca B ceneknuu. Otnanénnas rudbpuausamus. [Ipeomonenune Oecruionus
MEXBUIOBBIX THOPUOB. JIOCTHKEHUS CEJICKIIUNA PACTCHUHN U )KUBOTHBIX. «3e1éHas
Desonoyusy.

CoxpaHeHHEe U M3y4YeHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEH JJIg  CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYueCmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeoosvix uoeti U NepcneKmuBHbIX MexXHOI02UM.

JdemoHcTpanumn

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

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

JlaGopaTopHasi padora «/3yyeHrue copTOoB KyJIbTYypHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

Ikckypcusi «OCHOBHbIE METOJbl U JOCTHXKEHHSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKITUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1a00OpaTOpuio
arpOyYHHBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHoiorust U CHHTETHYECKasA OMOJIOTHS

OOBEeKThI, UCMHOJb3yeMble B OHMOTEXHOJOTMH, — KIJIETOYHbIE U TKaHEBBIC
KYJBTYPBI, MHUKPOOPTaHU3MBl, 170:¢ XapaKTEPUCTHUKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IMPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTbl MHKPOOHMOJOTHUECKHX
TexHonorui. [IpousBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJbIO MOJYYEHUsI OPTraHU3MOB U X KOMIIOHEHTOB,
coJiep KallluX He BCTPEUYaroIIrecs B IPUPOie OMOCUHTETHYECKUE TTYTH.
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Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3alus ¢  COMATHYECKHMA
smOpuorere3. lcmonpb30BaHWe TaruIOWIOB B CEJICKIUUA pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
SUIEKIETOK U KIOHUPOBAHHUE KUBOTHBIX. METOJ TpaHCIIAHTAUU SIEp KIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHasg WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M = NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOW  HH)KECHEPHH.
OKOJOrM4eCKHe U AITUUECKHUE TPOOJIEMbI T€HHOM HHKEHEPHUH.

Menuuuackue 6uorexnonoruu. [loctrenomnaas uudpoBas meauruaa. [TI11P-
JMAarHocTuka. MeTa0oJOMHBIN aHalW3, TEHOUEHTPUYECKUH aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kinetok. Taprernas Tepamust paka. 3D-OuommkeHepuss misg  pa3pabOTKu
(GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHUs KOMILUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWONMPUHTHUHra U ckadhoaauHTra
JUISL PELIEHUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

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

JdeMoHcTpauuu

Tabmump! u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HH)KEHEpUs».

JlabopaTtopHnas pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJOYHOKUCIBIX TPOAYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)Y.

11 KJTACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX MPEACTABJICHUH B
onosioruu

OomonnoHHas teopus Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas aesrenpbHocTh Y. /[apBuna.
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JIBrKy1Me CUiTbl 3BOIOLMH BUAOB 110 Y. JlapBUHY (BBICOKAs MNHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunTeTnuecko Teopuun HBomtonnu (CTD). HelitpanbHas
Teopust sBomouuud. CoBpeMeHHas JBOJIOLUMOHHAs  Ouojorusg. 3HauYeHUE
HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdemoHcTpanumn

[Toptpetsl: Apucrorens, K. Jlunnent, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Kioswe, Y. lapsun, C. C. UerBepukos, W. 1. llImansraysen, [Jx. Xonaein, . K.
beinses.

Tabmumet u  cxembl: «Cucrema xuBoil mnpuponsl (mo K. Jlunuer)y,
«Jlecthna xuBbBIX cymectB (mo Jlamapky)», «MexaHusm QopMUpOBaHUs
npucnocoOsieHnii 'y pacreHuii u kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. apsunay, «Haxonku Y. Jlapsunay, «DopMbl 00psObI
3a cymectBoBaHuey», «llopoasl romy6ei», «Muoroobpasue KyJabTypHBIX (opm
KarycTb», «[lopoabl qoMalHuX )XKUBOTHBIX», «CxeMa 00pa30BaHusl HOBBIX BHIOB
(mo Y. J[apBuny)», «CxemMa COOTHOILICHHS JBUXKYIIMX CHJ 3BOJIOLHI,
«OCHOBHBIE TTOJIOKEHHSI CHHTETHYECKON TEOPUH IBOJTIOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ pPe3yJIbTaThl

[Tonynsuust Kak 3JeMEHTapHas eIWHHLA 3BOJOLMH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOTO pa3zHoOoOpa3ust W CTPYKTypbl momyisuuid. W3meHenue
reHopoHJa TOMYJSIMU KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTnueckoro paBHoBecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble (DakTOpbl (IBHXKYIIME CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHunBocTh. [Ipeiid reHOB —  ciydyaiiHbIe
HEHANpaBliEeHHbIE M3MEHEHHMsI 4YacTOT aened B momyssiusax. Oddekt
ocHoBatend. JIpgexm OymouirouHoco eopaviuika. CHudceHue 2eHemuiecKko2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opeiigha cenog 6
oonbwiux U manelx  nonyiayuax. Mwurparmu.  M3omsums  momyssiuii:
reorpaduyeckas (IpOoCTPaHCTBEHHAs ), OMOJIoTHYeCcKas (PEmpOyKTUBHAS).

EctrectBennblii oTO0p — Hampapisitonmii  (aktop sBomonun. DopMel
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAaOWIM3UPYIOIIMM,  pa3phIBAIOLIUN
(mu3pynTtuBHblii). [lomoBoit 0TOOp. BO3HMKHOBEHHE U 3BOJIIOIUS COIUATIBLHOTO
NOBEJCHUS KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OPraHU3MOB  KaK  PE3yJabTaT  MHKPOIBOJIOIHH.
Bo3HukHOBeHHe — mpucnocoOieHud y  opraHusmoB.  Apomopdo3sl U
uanoanantauuu. [lpumepsl npucnocobieHnit y opraHu3mMoB: MOpP(OIOrHYecKue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  TOBeAeHYeckne.  OTHOCHUTEIbHOCTh
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.
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Bun, ero xputepuum u cTpykTypa. BumooOGpasoBaHue Kak pe3yJbTar
MUKpO3BOMIONMHU. M3omsmus — kimoueBod ¢aktop BuaooOpaszoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHUS: AJITOTIATPUIECKOE (reorpaduueckoe),
CUMIIaTpUYECKOE  (DPKOJOTUYECKOE),  «MTHOBEHHOE»  (MOJMIUIOUAN3ALHUS,
rubpuauzanus). JJIMTeTbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponp sBomionmMOHHON OMoONMOrMUM B pa3pabOTKe HAay4YHBIX METOJOB
coxpaHeHusi Onopa3zHooOpa3usi. MUKPOIBOJIOLMS M KOIBOJIOLMS Mapa3suTOB U UX
X0351eB. MexaHu3mbl (OPMUPOBAHUSL YCTOMUMBOCTU K aHTUOMOTHKAM M CIOCOOBI
O0pBbOBI C HEW.

JdemoHcTpanumn

[Toptpetsr: C. C. YerBepukos, . Maiip.

Tabmuubl 1 cxembl: «MyTanMoHHass H3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema nposiBjieHus 3akoHa Xapau—BaiinOepra», «JIBuxyiiue
CHJIBI 3BOJIIOLUNY, «IKOJOTHYECKasi M30JSALUS MOMYJISIHUA CeBaHCKOU (hopemny,
«l'eorpaduueckass H30JALIUS  JUCTBEHHUIIBI CHOUPCKOM H  JIMCTBEHHUIIBI
naypckoit», «llonynsunoHHbIE BOJHBI YUCICHHOCTH XUIITHUKOB H KEPTB», «Cxema
JEUCTBUSL €CTECTBEHHOTo oOTOOpa», «DdopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«MnpyctpuanbHblii Menanu3my, «KuBble uckonaemMbie», «[lokpoBUTEIbCTBEHHAS
OKpacka KUBOTHBIX», «[Ipenynpexaromias OKpacka YKUBOTHBIX ),
«Dusnonoruueckue agantauun», «llpucnoco0ieHHOCT, OpraHu3mMoB u €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukn», «CTpyKTypa BUIa B
npupose», «Crnocodwsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIIECH», «IKOJIOrMYECKOEe BUI000pa30BaHHWE BUAOB CHHUIL,
«ITonmumnnonbl pactenuit», «KamycTHo-peneuHblil TuOpum.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia IITHII 1
3Bepell C MpUMEpaMHu Pa3IUYHBIX TPUCIOCOOJICHHM, Yydesla NTHIl W 3Bepei
pa3HbIX BHUAOB, TrepOapuu pacTeHUd OJIM3KUX BHUAOB, OOpPa30BABLIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnass padora «BpIsiBiIeHHE H3MEHUMBOCTH y OCOO€W OJHOTO
BUJIA.

Jlabopatopuass  padora  «lIpucmocobienus  opraHu3MoB U HX
OTHOCUTEJIbHAS 1IEJIECO00PAZHOCTHY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Metonbl  u3ydeHuss MakposBosoluu. [lameoHTOmOrMYECKHEe  METOJbl
uzydeHus: oHBomonuu. Ilepexonnbie ¢opMbl U (QUIOTEHETUYECKUE  PSIbI
OpPraHU3MOB.
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buoreorpaduueckue Meronbl u3zydeHus sBoitouuu. CpaBHeHue (IOpHl U
dbayHpl MaTepuKoB M OCTPOBOB. buoreorpaduueckne obOmactu 3emuu. Bumbi-
DHAEMUKHU U PETUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKHUE METO/Ibl U3YYEHUS
BONMIOIMU. ['eHeTHdeckne MeXaHW3Mbl SBOJIIOIMM OHTOTEHE3a M TMOSBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapHele  opranbl W aTaBU3Mbl.  MOJEKYJISIpPHO-TEHETHUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTUYECKME  METOJbl  M3YyYEHHsS]  DBOJIIOLUU.
['omonoruunsie TeHbl. COBpEMEHHBbIE METOAbl MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMH U 3BOJIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TMpaBwiia) IBOONUH. [IpuHyun cmenvl yHKyU.
HeobOpatumocTs 3Bosonnu. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJTIOIUH.

JdemoHcTpanumn

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromep, O. I'ekkelsb.

Tabmuipl u cxembl: «OUIOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3ydOble  sAmepb»,  «Crerouedansv»,  «PuHnopute»,  «CeMeHHbIE
nanopoTHuku», «buoreorpaduueckue 30Hb 3emun», «Jlpeiid KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguu 3SMOPUOHAIBLHOTO PA3BUTHUS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJIOTUYHBIE OpraHe», «PyJaUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0Opbl 4YEJIOBEKa MW IIUMIaH3e», «l JaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH HBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKI[UU, TepOapuu, MYJSDKM HMCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISDKM T'OMOJIOTHYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HHA HA 3emuie

HayudHble TUMOTE3bl MNPOUCXOXKIEHUS >KM3HU Ha 3emie. AOuWoreHes u
naHcrepmus. /J[JoHayuyHble IPEACTaBICHUS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxaenue sKu3HA U aCTPOOHOJIOTHS.

OcHOBHBIE ATarbl HEOpPTraHUYECKON ABOJTIOIUH. [Tnanerapnas
(reosioruyeckasi) HBOJIOIUS. XUMHUYECKas 3BOJIOLMS. AOHOTeHHBIM CHHTE3
opraHuyeckux BemniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpm.
OOpazoBanue moysMMepoB u3 MoHoMmepoB. Koamepsatnas rumoresa A. W.
OmnapuHa, runortesa nepBudHoro OynpoHa [[x. XomnaeiHa, reHeTudecKas TUnoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. I'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.
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HUctopust 3emum U MeroAbl €€ u3ydeHus. VIckomaemble OpraHU4ecKue
octatku. ['eoxpononorus u e€ wmeroabl. OrTHocuTenbHass © aOCONIOTHAsA
reoxpoHosiorus. ['eoxpononornyeckas mKana: 30Hbl, 3pbl, IEPUOIBI, ITIOXH.

HavaneHuble 3Tanbl opraHmyeckod spomtouuu. [losBiieHHe U 3BOMIFOLUA
HEPBBIX KJIETOK. DBOJIOLUSA MeTa0oau3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJje COOOIECTB.
CrpomatonuTsl. [IpokapruoTHl U 3yKapHUOTHI.

ITpoucxoxaeHne 3ykapuoT (CUMOHOTEHE3). DBOJIIOLUOHHOE TPOUCXOKACHHE
BHUpycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpraHu3MoB. BoO3HUKHOBeHHe
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl HBOJIIOIMU BBICIIUX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pacrennii. Bpixoxy pacrenun Ha cymy. llosBneHue CHOpPOBBIX pacTeHUM W
3aBoeBaHue umMu cymu. CemeHHble pacTeHus. IIpoMcxXoKIeHHEe LBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tambl 3BOJIOLHMHU KXUBOTHOrO MHUpa. OCHOBHBIE apoMOpP(O3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TumoB. [lepBbie XOopa0BbI€ KUBOTHBIE. JKU3HB B BOZAE. DBOJIOLHS O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHue MICKONUTAIOINIMX U
ntul. IlpuHnun ximoueBoro apomopdosa. OcBoeHue O€CnO3BOHOYHBIMU U
MIO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

PasButre xu3HM Ha 3eMie IO 3paM M NEpPUOJaM: apXeil, MpOTEpO30H,
najgeo3oM, Me3030M, kaWHo3oM. OOmas XapakTepucThka KiIuMmaTta u
reoJIOTHYECKUX mpoueccoB. [losBieHre M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrineoOpa3zoBaHHE: €T0 YCIOBUS U BIMSHUE HA Ta30BbIH COCTAaB aTMOC(]EpBHI.

MaccoBele BBIMUPaHUSL — 3KOJIOTMYECKUE KPU3HUCHI Npouuioro. IIpuumuel u
CJEICTBUSl MAacCOBBIX BbIMUpaHUW. COBpEMEHHBIA 3KOJOTMYECKHA KPHU3HUC, €ro
ocobenHoctH. [Ipobaema coxpaneHus 6nopazHooOpas3us Ha 3emiie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpuHnunel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE TPyl OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: ®. Penu, JI. Cnamnanuany, JI. [Tacrep, M. 1. Meunukos, A. U.
Omnapun, Jx. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onbita JI. [Tactepa no
U3YUYEHUIO CaMO3apoxAcHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTanpl  HEOPraHMYECKOW  3BOMOLMM»,  «['€0XpOHOJOrMyeckas  IIKajiay,
«HavaspHble 3Tanel OpraHUYEcKor 3BoIOLUNY, «Cxema o0Opa3oBaHHUS 3YKapHOT
nyTéM cumOuorenesa», «Cucrema >KuUBOM mnpupoasl», «CTpoeHue BUpYyCay,
«Apomopdo3sl pacTeHMil», «PuHMOMUTED), «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokserounbsle Bojopociam», «Mxmw»y, «llamoporaukm», «l'omoceMeHHbIe
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pacteHus», «OpraHbl IBETKOBBIX pacTeHHi», «(Cxema pa3BUTUSA KUBOTHOI'O
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocTeimmey, «KumedHomnomnocTHbiey,
«Ilmockue YEepBU», «YneHuCTOHOTHEY, «PBIOBIY, «3EeMHOBOIHBICY,
«IIpecmbikaronmecs», «lItuupy», «Muekonurarommue», «Pa3BuUTHE KU3HU B
apXeucKkou spey», «Pa3BuTHe KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTHe KU3HU B ME3030MCKOU 3pe», «Pa3BuTue Ku3HU B
KaHO30MCKOM 3pey, «CoBpeMeHHas CUCTEMa OPraHUnYECKOI0 MUPay.

O6opynoBanue: repObapuuM pacTeHU pa3IUYHBIX OTAEJOB, KOJUICKIIMH
HAaCEKOMBIX, BJIAKHBIE NIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyd4ena MTHI U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKONAEMbBIX, MYJSIKA OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu 1o uzydeHuro abMOreHHOro CUHTE3a OPraHUYeCKUX COEAMHEHUH B
HNEPBUYHOI aTMocdepe».

JlabopatopHasi padora «/I3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB.

IlpakTnueckass padora «M3yueHne O0COOCHHOCTEH CTPOCHUSI PACTECHHM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHne ocoOeHHOCTEH CTPOEHHS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Pa3nensl u 3agaun aHTPONOJIOTUH. METO/IbI aHTPONOJIOTHH.

CraHoBJIIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeJIOBEKa. PennrunosHeie
BO33peHUs. COBPEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4eI0BEKa € JKUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bU310I0r0-OMOXUMHYECKHE,
noBezeHueckue. OTIINYMS YeIOBeKa OT KUBOTHBIX. [IpsIMOX0XKI€eHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CHCTEMBI.

JBrwxyuiye cwibl ((pakTopsl) aHTpOIOreHe3a: OUOJI0oTuYecKue, ColualbHbIC.
CooTHoleHHEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOMIOTEHESE.

OCHOBHBIE CTaAUM aHTpoIoreHesa. PaHHUE dYenoBeKOOOpa3HblEe 00€3bsSHBI
(TPOKOHCYIIBI) U paHHHUE MOHTHIBI — OOIIHE MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
Jro/iel. ABCTPAJIONIMTEKU — JIBYHOTHE MPEJKHU JIIoJehH. UelloBEK yMEIblil, NepBbIe
M3TOTOBIICHUS] OPYAUM Tpyla. YenoBeK NPAMOXOMSAIIMN U MEPBBIM BBIXOJ JIOACH
3a mnpenensl  Adpuku. UYenoBek reigensOeprckuii — - 0OOmMMM  MPENIoK
HEaHIEPTaJIbCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOro. UYeloBeK HEaHAEePTAIbCKUN
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KaK BHJ JIFOJEH XOJOAHOTO KJIMMaTra. YeloBEeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4YENOBEK, OCBOEGHHME KOHTHHEHTOB 3a mpenaenamMu AQpUKH.
[TaneoreneTuka u najeoreHOMUKA.

DBOJIIOLIMST COBPEMEHHOTO ueNioBeKa. EcTecTBEeHHBIM OTOOP B MOMYJISLIUSIX
yesioBeka. MyTanuoHHbI mpouecc U noaumMopdusM. [lomynsiroHHbIE BOJHBI,
nperid reroB, murpanus U «3G@eKT ocHOBATENS» B MOMYJIALUIX COBPEMEHHOTO
YEJIOBEKa.

UYenoseueckne pacel. [loHstne o pace. bonbmme pacel: €BpOneougHas
(eBpaswmiickas),  aBCTpajio-HErpouJHAs  (PKBATOpUaAlIbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHckasi). Bpemss u myTu pacceiieHMs] 4eJOBEKa IO IJIaHETe.
EnunctBo  dyenoBeuecknx — pac.  HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Tpucnoco0aeHHOCTh 4YeNOoBeKa K pPa3HbIM YCIOBUSIM OKPYXAlOIIe Cpeibl.
Bnusitaue reorpaduueckoit cpenbl u apedida reHoB Ha MOpQOJIOTHIO U
(bU3HO0JIOTHIO YeTIOBEKa.

MexauciuminHapaple  MeToabl B (usmdeckodt  (OMOJIOTHYECKOM)
AHTPOIOJIOTMM.  OBOJIOLHMOHHAsA  aHTPOINOJIOTMST W MaJIEOAHTPOIOJIOTUS
YEJIOBEUECKUX NOMyJsUui. bruoconualbHbIe HCCIIEIOBAaHUS NPHUPOABI YEJIOBEKA.
HccnenoBanre K03BOTIOLMHI OUOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpetsr: Y. {apBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTobl aHTPOTIONIOTUNY, «[ OJTOBHOW MO3T YeloBEKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT 4YeloBeKa M CKeleT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBbIY, «JIBHXKyIIME CHIIBI AHTPOIIOT€HE3A», « IBOJOLHUOHHOE
IpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heannepranbiby, « KpoMaHbOHUBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOIUU YEJIOBEKA», «Packl 4eloBeKay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTeH, MPEeAMETOB MaTepuaIbHOM
KyJbTYpbl ~TPEAKOB 4YejloBeka, penpoaykiuu (portorpadum) KapTuH C
MU(DOJIIOTUYECKUMU U OHOJEHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢dotorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIIOBEKA, MOJIEIb
yeperna 4eJOBeKa M 4Yepena IIMMIAaH3€, MOJENb KHUCTH YEJOBEKAa M KHUCTU
HIMMITIaH3€, MOJENH TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3yueHne o0COOEHHOCTEH CTpPOEHHUS CKeJeTa
YeJI0BEKAa, CBSA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JI0rMYECKUX aJanTalui YeIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHSIX OPraHU3MOB H
HATOPraHU3MEHHbIX CUCTEM € OKPY:KAKLIeH cpeaou
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3apoxaeHue U pazBuThe 3kojioruu B Tpynaax A. ['ymOonbara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.

Meroasl skosioruu. [loneBsie HaOMIOACHUS. DKCIEPUMEHTHI B SKOJOTHU:
npupoAHble W JiabopaTtopHble. MoJenupoBaHre B HKOJOTUU. MOHUTOPHUHT
OKPYKaIOIIEH CPebl: JOKAIbHBIN, PETHOHATBHBIN U TII00ATHHBIN.

3HayeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEJIOBEYECTBA C mMpupomor. PopMHUpOBaHUE
HKOJIOTHYECKOMN KYJIbTYpPbI U SKOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHcTpanuu

[Toptpetsr: A. I'ym6onbar, K. @. Pymee, H. A. Ceseprio, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl 1 cpea 0OOMTaAHUS

Dkoyiornueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: abMOTHYECKHE, OMOTUUECKUE, aHTpororeHHbie. O0mme
3aKOHOMEPHOCTH JACUCTBUA 3KoJorndyeckux Qaxtopon. Ilpasuno munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHUOMOHTHBIE UM CTEHOOHMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKojorumyeckuid Qaxrop. eiicTBue
pPa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJIOTUYECKHE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CUTrHaJIbHas poJib CBETA.
doTtonepuoausm.

Temneparypa kak »skojoruueckuii (akrop. JledicTBue Temreparypsl Ha
opranu3Msbl. [IOMKHIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocte kak skonoruuyeckuit ¢akrop. Ilpucnocobrenusi pacTteHuil K
noJIepKaHuio0 BogHOro OanaHca. Kmaccudukanus pacTeHH! MO OTHOIICHUIO K
Boze. [Ipucrnocobnenust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHas  TOJAINOYBEHHAs,  BHyTpuUOpraHu3zMeHHas.  DU3HKO-XUMHYECKHE
O0COOCHHOCTH cpejJi obuTaHusi opraHu3MoB. I[IpucmnocoOieHus OpraHu3MoB K
JKU3HU B Pa3HbIX CpeAax.

buonornueckue putMbl. BHemHne u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.
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XKuznennole Qopmbl opranu3moB. [loHsiTHE 0 JKHU3HEHHON (QopMe.
XKuznennsle PopMbI pacTEHUN: AepeBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE
TpaBbl, OAHOJETHHE TpaBbl. JKU3HEHHBIE (QOPMBI >KUBOTHBIX: THIAPOOHMOHTHI,
re0OMOHTHI, a9pPOOHUOHTHI. OCOOEHHOCTH CTPOCHHMS U 00pa3a )KU3HH.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUMU:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxyieOHM4ecTBO). Hetpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (Qopuueckue, dalOpudeckue). 3HaAYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN [Isl CYIIECTBOBAaHUS OpPraHu3MOB B Cpelie
oburtanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemoHcTpanumn

Tabmuplt 1 cxeMmbl: «Okonorunueckue QaxTope», «CBETOBOWM CHEKTPY,
«IKOJIOTUYECKHE TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKHUBOTHBIEY», «DU3MOJOTHUECKUE aJallTaluu
KUBOTHBIX», «Cpempl o0OWTaHUS OpraHu3MoB», «buomornueckue puUTMBIY,
«Kuznennole  ¢opmbl  pacteHuit», <« KuszHeHHble (QOpPMBI  KUBOTHBIXY,
«JKocucTEMa MHUPOKOIMCTBEHHOTO JIeCca», « IKOCHCTEMA XBOMHOrO Jjiecay, «llenu
NUTaHus», «XumuHudectBoy, «llapasutuzm», «Koukypenuus», «Cumounos»,
«KoMMeHcanuzm».

O6opynoBanue: repbdapuy pPacTEHUW W >KUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHBIX 3KOJOTHYECKHX (PAKTOpOB, TepOapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapyuu U KOJUIEKIIMU TEIJIOII00UBbIX,
3UMOCTOMKHMX, MOPO30yCTOMUMBBLIX PACTCHMM, Uydena MNTHUIl U 3Bepei, repdapuu
pacTeHuid, OTHOCAIIMXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHus aHHBIX TPYMI, KOJJICKIUU KUBOTHBIX, OOUTAIOIIMX B pa3HBIX Cpenax,
repOapuu M KOJUIGKIMM PACTEHUW U SKUBOTHBIX, OOJAJAalOUIMX YepTaMu
INPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKU3HM, repdapuu u
KOJUICKITUU PACTCHHM W JKUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OPM, KOJIICKIIUU
YKUBOTHBIX, YUYACTBYIOIINX B PA3ITMYHBIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlabopaTtopnasi padora «BpisiBIEHHE MNPUCTOCOOTICHU OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlaGopaTopnasi paGora «BpIgBICHHE NPUCTOCOOJIEHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTECHHH U3
Pa3HbIX MECT OOUTaAHUS.

Tema 8. Ikos10rvsi BUAOB U MOMYJIAUI

OKOJIOTUYECKUE  XApaKTEpUCTHUKA  MOMYJIALNH. [lonmymsimuss ~ Kak
Oouonoruueckas cuctema. Poib HEOTHOPOAHOCTH cpenibl, PU3NIECKUX OapbepoB U
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0COOCHHOCTEH OMOJIOTMU BUAOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTEIW MOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,
BO3pacTHasi M TOJIOBAasl CTPYKTypa, POXKIAEMOCTb, MNPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKoyoruyeckas CTpykrypa nomnyiasund. OUueHKa YMCIEHHOCTH TOMYJISLIMH.
JuHamuka nmomyisiuuu U e€ peryisiiusa. buoTudeckuil MOTEHIMAN MOIMYJISIIHH.
MoaenupoBaHnue TUHAMUKY oNyJsaiuu. KpuBbie pocTa YUCIEHHOCTH MOMYJISIINY.
KpuBble BbDKMBaHUA. Perynsiiys YUCICHHOCTH MONYJALMMA: posib (PaKToOpoB,
3aBUCALIUX U HE 3aBUCALIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTpaTeruu BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoJOTMYECKON HUIIE BUaa. MecrooOutanue. MHOTOMEpHas
Mozenb dkosormdeckon Humm Jx.M. XatumHcona. Pasmepsl 3kosormyeckon
Huu. [loTeHnManbHas U peaaTu30BaHHas HUILLIN.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BuIbl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJECHUSI WU MUTpalUMid KUBOTHBIX. buosorumyeckue
MHBAa3UM YYyKEPOJHBIX BUJIOB.

JdeMoHcTpauuu

[Toptper: x. M. XaT4yuHCOH.

Tabmumbl u  cxembl: «ODKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJISIAN,
«IIpocTpaHcTBEeHHast  CTpyKTypa mnomyiasiquu», «Bo3pacTHble  mHpamMuabl
nonyysumn», «CKOpOCTb  3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmMammu», «Mogaeins 3kosornyeckor Humu J[x. M. XarunHconay.

Ob6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

Jlabopatopnasi padora  «IIpucnocoOnenust CceMsH  pacTeHHd K
PACCETICHUION.

Tema 9. Iko10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexnay
OopraHu3Mamu B OHMOIIEHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. J[x. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [10YBbI U Wbl B 3KOCcHCTEMAX. KpyroBopoT BEHIECTB U ITOTOK 3HEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeauW  dBKOCUCTEMbl. buoMacca W OpoayKIHS.
DKOJIOTMUECKHE MUPAMUJIbI Unucell, OMOMacChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTr€HHbIC BO3JCUCTBUS Ha
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cykneccun. Knmmakcnoe coobmectBo. buopasHooOpasue u moaHoTa KpyroBopoTta
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.

[TpupoaHbie IKOCUCTEMBI. JKOCUCmeMbL 03Ep U peK. DKocucmemvl Mopel u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCmblHb.

AHTpONOreHHbIE HJKOCUCTEMBI. ArposkocucTteMa. ArpoieHo3. Pasznuuus
MEXIy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. [opoackas
bnaopa u ¢ayna. CuHaHTpomu3alus TropoJickorl ¢ayHbl. buosorudeckoe u
X035MCTBEHHOE 3HAUYCHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
sKocucteMax. Ponb kackadHoeo s¢ghghexkma u 6u008-20upuxamopos (Kuouesvix
61008) 8 pyHKyuoHuposanuu s3xocucmem. IIepeHOC SHEPTUU U BEMICCTB MEKIY
CMEXXHBIMU DKOCUCTEMAMU. Y CTOMYMBOCTb OPTaHU3MOB, IOIYJISALUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi g030elcmeust  3Aa2pA3HeHUl  PA3HbIX Munos Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUAL.
MeTo1070THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCUCTEM.

JdeMoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CTpykTypa  OuoneHo3a»,  «29KocHCcTeMa

HIMPOKOJUCTBEHHOTO Jecay, « IKOCHCTeMa XBOWHOIO Jiecay, « OyHKIHMOHAIbHBIC
Ipyniibl OPraHu3MoOB B 3KocHcTeMe», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEY,
«enu nutanus (macTOUIIHAS, JETPUTHAS)», «DKOJIOTHYECKask TUPAMUIA YUCEID,
«JKonorudeckas mupamMuia OMOMacChly), «IKOJIOTHUECKass MUpaMUa SHEPTUN,
«O6pazoBanue 6onotay, «IlepBuuHas cykueccus», «BoccTaHoBIeHHE Jeca mocie
noxapa», «9Kocucrema o3epa», «ArpoueHos3», «KpyroBopor BelIeCTB M MOTOK
SHEPruu B arpoiieHose», «lIpumepsl ypboskocucTem.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia IMTHII 1
3Bepeid, repbapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTECHUH, aKBApUYyM KaK MOJIEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBD.

Jlabopatopuass padora «M3ydyeHue paszHooOpaszusi MEJIKUX [MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypcHsl «DKCKYpCHsl B TUIIMYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€JIbHUK, Ha CYXOJ0JIbHBINA UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypeHsl «IJKCKypCcHsl B arpo3KocucTeMy (Ha MOJje WM B TEIIUYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3kocucTeMa
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buocdepa — oOmermanerapnas oOosoyka 3emiid, TA€ CYMECTBYET WA
CyILIECTBOBaJIa >kM3Hb. Pa3BuTHe mpencraBieHuit o 6uocdepe B Tpynax . 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. Ob6mactu 6mocdepsr u e€ coctas. Kupoe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH CyIecTBOBaHUs O6uocdeprl. OcobeHHocTH Ouochephbl Kak
r1100anpHOM 3KOoCcHCcTeMBI. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKJIBI (yriiepona, a30Ta). PUTMUYHOCTD SIBJICHMIA
B Ouocdepe.

3oHanbHOCTL Ouochepnl. [loHsTHe o0 OnomMe. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOWHBIE Jieca, CMEIIAaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTeMH, CABAHHBI,
MyCTBIHU, TPOMTMYECKHUE JIeCa, BHICOKOTOPhs. Kiumart, pacTUTEeIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KHUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
onochepHbIX PYHKIIUM.

JdemoHcTpanumn

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «I'eocdepst 3emun», «KpyroBopoT azora B mpuponey,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT KuciopojJa B HpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymny, «Knumatuueckue
nosica 3emun», «TyHapa», «Taiiray, «Cmemanssii gecy, «1InpokoInCcTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbinsy, « Tponudeckuii jiecy.

Oo6opynoBanue: repdbapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIIaf cpeaa

DKOJIOTUUECKHE KPU3UChl M HMX MpUYMHBL. Bos3nelicTBue uyenoBeka Ha
onocepy. 3arps3HeHHEe BO3AyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTENbHBIN U KUBOTHBIN Mup. OxpaHa
PaCTUTENBHOTO U JKUBOTHOTO MHpa. OCHOBHBIC MPUHIIMUIBI OXPAHBI MPUPOIBI.
Kpacubsie xuHuru. Oco0o oxpansiemble npupoansie Tteppuropun (OOIIT).
Boranunueckue caapl ¥ 300JI0THUYECKHUE MTAPKU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA U MPUPOJIBI.
PanvionansHOe  NpPUPOAONONB30BAHUE W COXpAaHEHHUE  OMOJOTMYECKOro
pazHooOpasust 3emumm. OOmuMe 3aKOHOMEPHOCTH TIOOATBHBIX 3KOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €T0 BEPOSTHBIEC TOCIEACTBHSL.

Pa3BuTHe METOJOB MOHUTOPHUHIa pa3BUTUS OMACHBIX TEXHOTE€HHBIX
npouieccoB. CucmemHvlie uUCCIe008aHus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcaoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
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ungopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoGbl
aKopeadburumayuy dKocucmem U cnocoboe 060pbOLI ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCmeM.

JdeMoHcTpanuu

Tabmuubl w  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdeprl», «3arps3HeHue 1nouBbl», «llapHukoBbii  3ddexT», «Ocobo
OXpaHsieMbIE IPUPOIHBIE TEPPUTOPHUI», «MOJENH yIPaBIIEMOTr0 MUPay.
O6opynoBanue: ¢doTorpaguu OXpaHsSEeMbIX pPACTEHUM M KUBOTHBIX KpacHol
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perroHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
oOyJarouMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAaNpPEIMETHBIE U MIPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YJarONUMUCS POCCUUCKON
IPAKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHOJIOTHH,
yeleHanpaesienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOUXCS PYKOBOACTBOBATHCSA B CBOEH
JEATEIIBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  OOpa3oOBaHUs, Haluyue  HNpPABOCO3HAHUS  DKOJOTHYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TIaHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMuU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTH3MA U
YBaKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHSI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIUui0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, TpUpoJie U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO Tmipeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CITOCOOHOCTH 00YyYaroIIMXcsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHI, COOTBETCTBYIOIIHUX
TPaJWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITAa U OTBITA JEATCILHOCTH B MPOIECCE peaiM3allii OCHOBHBIX HamNpaBICHUU
BOCIIUTATEILHOM JESITEIHLHOCTH, B TOM YHUCJI€ B YaCTH:

1) rpakIaHCKOr0 BOCIIMTAHHS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;
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OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U IPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBINIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIECHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTAMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
PonuHou, ropmoctu 3a CBOM Kpai, CBOO PoauHy, CBOM $S3bIK U KYJIbTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IBI,
NOCTHXEHNSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BUTHE OWOJOTMH, MOHUMAHUS 3HAYE€HHs OMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO TMPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;
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MOHMMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUYHOCTH;

5) ¢u3uYeckOro BOCHUTAHMS, (POPMHPOBAHUS KYJIbTYPbI 310POBbSl H
IMOIUOHAIBHOTO 0J1ar0MOTyYH:

MOHMMAHUE W peanu3anus 370pOBOro u Oe3omacHOro oOpa3a XKHU3HU
(3mopoBOoe  TUTaHWE, COOJIOJICHWE TUTMEHWYECKHX TMPaBWJI ©  HOPM,
cOaJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UUECKOMY U NICUXUUYECKOMY 3/10POBBIO;

MOHUMAaHUE IIEHHOCTH TPABWI WHIWBHAYATHHOTO M  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUX, YTPOXKAIOIINUX 3J0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIUEK (yHmoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHSATH TAKYIO JI€SITEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbIE KU3HEHHbIC TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICEHUE YPOBHS 3KOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYMIKOB W OIIGHKM MX BO3MOXHBIX TOCICACTBUN A
OKPYKarUIEH Cpebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM W TyTed uX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HaHWST W YMEHUS TMPU PEIICHUH TPoO0JIeM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOJIONIONAb30BaHUEM  (COOJIOICHUE  MPaBWU  MOBEICHUST B MPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHUS B DSKOCHUCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, OHOChEphI);
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AKTUBHOE  HEMNPUITUE JICWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIArONPHUSTHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JIESITEIBHOCTH dKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOIIECTBEHHOM MPAaKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuuUK OHONOTHMH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBiICHUsT 00 OKPYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodseM
COXpaHEHUs IIPUPOJHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJII COBPEMEHHOW IMBHIIM3AIINN:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTeHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHHst  nepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOIMYECKMX 3HAHUW B LEAX
NOBBILIEHUS] OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH O0OydYarommxcs, GopMupyemoi
IpU U3YYeHUH OUOJIOTUH;

IIOHMMAHHUE CYHIHOCTHM METOAOB ITO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HaHWs MJI1 aHalu3a H
OOBSCHEHUS SBJICHUI OKPYKAIOLIETO MUpa U MPOUCXOJAUIMX B HEM U3MEHEHMH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HbIX (AKTOB U
MMEIOLIMXCS JAHHBIX C LIENbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIB30BATh OWMOJIOTMUYECKHUE 3HAHUS IS
pelieHns Ipo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HaHUE I[IEHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY MOJyYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOyUaAIOLIUXCA
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHaAyYHbIe MOHSITUS, OTPAXKAIOIINEe
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIecC,
cucTeMa, HayudHbIM (DaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClIeJOBaHHe,  HAONIOJICHHE, U3MEpPEHHE, OKCIEpUMEHT U  Jpyrue);
yHHUBEpCaJbHble Yy4eOHblE JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

pEryJsiTUBHbIE), o0ecreynBaroye (dbopmupoBaHue (GyHKIMOHATBHOM
rPaMOTHOCTH U COIIMAJBLHOM KOMIIETCHIIMHM OOYYarolIUuXCs; CIOCOOHOCTH
oOyyJarouuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIC,

MHUPOBO33PEHYECKUE 3HAHWS W  YHUBEpCaldbHbIE Yy4YeOHBIC JCHCTBUS B
MO3HABATEILHOU U COLIMAIBHOM MPAKTHKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YpPOBHE CpEAHEro oO0IIero
oOpazoBanusi y oOyyaromierocs OyayT chOpMHUPOBaHbl  IMO3HABATEIIbHBIC
YHUBEpCaIbHbIC YUeOHbBIE ACHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC
NEUCTBUS, PETYJISTUBHBIC YyHUBEpPCAIbHBIC YYCOHBIE JCHCTBUSA, COBMECTHAS
NEeSATEeTbHOCTD.

MertanpenMeTHble Pe3yJbTaThl OCBOCHMSI MPOrPaMMbl CPEIHEr0 OOIIETro
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHUBEPCATbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
AefiCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE e CTBHSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJlU3UpoBaTh  MpolsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHUHM 3HAHWN TPUEMBI JIOTHUYECKOTO MBIIIICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpPHbIE NMPU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMH MOHSATUSAMH );

OTIpENIETIATh I JEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTU C TTIOCTABICHHBIMHU IIEIISIMU;

WCITOJIB30BATh OMOJIOTUYECKHUE TMOHSATHS JUIsl OOBsICHEHUS (DAKTOB U SBICHUMN
KUBOW TIPUPOJIBIL;
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CTPOUTH JIOTHUECKHUE PpACCYX ACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIE, TIO
aHaJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B pPaccMaTpUBaEMBbIX
ABIICHUAX, POPMYIHPOBATH BHIBOJBI U 3aKIIOUYCHUS;

OPUMEHSATh  CXEMHO-MOJETbHBIE  CpEACTBAa  JNS  IPEACTaBICHUS
CYIIECTBEHHBIX CBSI3¢H M OTHOIIECHUI B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a
TakK€  NPOTHUBOPEUYHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTbIBaTh IUIAH PELICHHS MPOOJIEMBbI C YYETOM aHaIN3a UMEIOIINXCS
MaTepHalbHBIX U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B EATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCEACTBUM JESTEbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIe0BATEIbCKHE IeCTBUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEILICHHsI MPAKTHUECKUX 33]a4, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pa3jMyYHble BHUIBl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4EeOHBIX
CUTYalMsIX, B TOM YHCIIE IPH CO3JaHUN YUEOHBIX M COLIMAIbHBIX MPOCKTOB;

(dopmMHUpoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIaMH;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYAIHIX;

BBISIBIISAITh TIPUYMHHO-CJICACTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajauyy,
BBIJIBUTATh TUIOTE3y €€ pEeUIeHHs, HAaXOAMTb APTyMEHTHI AJS JOKa3aTeIbCTBA
CBOMX yTBEPXJICHUM, 3a7]aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB M CIOCOOOB
JEHCTBHS B MPOPECCHOHATBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHMSA B TO3HABATENBHYIO M IMPAKTHUYECKYI0 00JacTu
KHU3HEIEeATEIIbHOCTH;

yMEeTh MHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;
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BBIJIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UH(POPMALUMU (TEKCTE yU4eOHOTrO
nocoOusi, Hay4YHO-IIOMYJISIPHOM suTeparype, OHOJIOTUYECKUX CIIOBapsiX H
CIpPaBOYHHMKAX, KOMIIBPIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHAIM3UPOBATH
UHGOPMAIIMIO PA3IMYHBIX BUOB U (POPM IMpeICTaBICHUs, KpUTHUECKH OLIEHUBAThH
€€ I0OCTOBEPHOCTh U HENPOTUBOPEUNBOCTH;

(GopMyIMpOBaTh 3aNpoChl U NPUMEHATH PA3IMYHbIE METOJbI IIPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OOXOAUMOMN JJIsSI BBIMOJHEHUS YUEOHBIX
3ajady;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHUKAaTHBHBIX
TEXHOJIOI'MH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
IIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  TPEICTaBICHUS
Ouonoruueckoi nHPopMauu (Cxembl, TpaduKu, JUarpaMmbl, TAOIUIII, PUCYHKU
" Jpyroe);

UCIIOJIb30BaTh HAyyHBIM $3bIK B KayecTBE CpeAcTBa Mnpu padoTe ¢
Ouonoruueckod uMH(pOpMaLMEN: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKM U CUMBOJIBI, (HhOpMyIbl, aOOpeBHATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJaJ€Th  HAaBbIKAMU  pAaclO3HABaHMs M 3alIMTBl  MH(pOpMaLuH,
MH(POPMaAILMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH AeHCTBUAMM:

1) ob1menne:

OCYIIECTBJISATh KOMMYHHUKAIIMK BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTE WM JUCKYCCHM IO CYILIECTBY OOCYXJaeMOUl TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCHUTEIHHO BBINOJHEHHUS MpeiaracMon
3aJja4uM, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
JIMajiora Wik JUCKYCCUN);

pacrnio3HaBaThb HeBepOalbHbIE CpPEJICTBA OOILIEHUS, IOHUMAaThb 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MNPEINOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYyallHM,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJIeTh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJECUCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, IPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOPPEKTHOU (popme (popMyIrpoBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.
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2) coBMeCTHAsI IesITeJIbHOCTh:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThI IpH pelIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJICHCTBUS PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN KaXKJOTO WieHA KOJUICKTUBA;

NpPUHUMATh TIEIM  COBMECTHOW  JEATEIbHOCTH, OpPTraHU30BHIBATH U
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABIIATH IUIAH JCUCTBUU,
pacnpeiesiaTh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI pabOThI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa M KaXJOrO0 YYaCTHHMKA KOMAaHIbI B
oO1IMii pe3ynbTaT no pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHUBaTh MHJIEU C TMO3UIMH HOBU3HBI,
OpUTHUHAIBHOCTH, MTPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBISITh TMO3UTHUBHOE CTPATETHUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITHh HHUITHATUBHBIM.

OByajieHHe YHMBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSMMU:

1) caMmoopraHu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [JIs BBIABJICHHUS NpoOJIeM U HX
pEIIeHUS B )KU3HEHHBIX U YI€OHBIX CUTYaIUsX;

BBEIOMpATh HA OCHOBE OHMOJIOTMYECKMX 3HAHWHA IIEJIEBBIE M CMBICIIOBBIE
YCTAaHOBKU B CBOMX JIEUCTBHSX M IMOCTYINKAaX MO OTHOILIEHUIO K >KMBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIbHYIO JESTEIbHOCTb, BBISBISATH
poOJIeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITEJIbHO  COCTaBJSATh IJIaH pEIIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOYTEHUI;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HBIX O0JacTAX 3HAHWM, TOCTOSHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KyJbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YIHTATOB IIEIISIM;
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BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YNbTAaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pedICKCUHN Ui OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOTO PEILECHUS;

YMETb OLEHUBATh PUCKH W CBOEBPEMEHHO IPUHHMMATh PELIEHUA IO HX
CHIKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PH aHaJIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHATHE ceDdsT M APYTHX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBI JPYTMX IIPH aHajIu3€ pe3yJbTaToOB
NEATEIIbHOCTH;

IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OIIUOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4YEOHOro MpeaMmera
«buonorusi»y Ha yrayOJIE€HHOM ypOBHE OpPUEHTUPOBAHBI Ha oOecleyeHue
npopuapHOro  o0yueHuss  oOydaronuxcss  Owojorm. OHHM  BKJIIOYAIOT:
cnierududeckue i OMOJIOTHN HAayYHbIE 3HAHUSI, YMEHUS ¥ CTIOCOOBI IEHCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIMU W MPEOOPA30BAHUIO 3HAHUM, BHUJIBI JIEITEIBHOCTH TI0
MOJIYYEHHUIO HOBBIX 3HAaHUM UM MX MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a TAKKE B
peanbHBIX KU3HEHHBIX cuTyalusx. [IpenmeTrHble pe3ynbTaThl MPEACTABIEHBI IO
roJiaM U3y4eHUsl.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS ydueOHOTO mpeamera «buomorus» B 10
KJlacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U POJU OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
MO3HAHWW  3aKOHOB TPHUPOJALI W  PEIIEHWH MpoOJeM  palMOHAIBHOTO
MIPUPOIOTIOIB30BAHNS, O BKJIQJI€ POCCUICKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH,

BJIAJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArale OUOJOTHYECKUE TEPMUHBI M TOHSTHS (PKU3HB, KIIETKA,
OpraHus3M, MeTaboinu3M, TOMEOCTa3, CaMOpPEryJisilus, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTHYECKHE TEOPUU
(knerounas Teopus T. llIanna, M. llneiinena, P. BupxoBa, xpomocomHas Teopus
HacnenactBeHHocTH T. Moprana), yuenus (H. WM. BaBwioBa — o 1meHTpax
MHOTOOOpa3usi U  TPOUCXOXKICHUS  KyJIbTYPHBIX  pPACTEHUM),  3aKOHBI
(emrnHOOOpa3wsi MOTOMKOB TMEPBOTO TOKOJEHUS, PACIICIICHUS, YUCTOThI TaMer,
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HE3aBUCUMOTO HacienoBanuss [. MeHaenss, TOMOJIOTUYECKHX PSAIOB B
HAaCJIEICTBEHHOU U3MEHUYHBOCTHU H. n. Basuiona), MPUHLIHATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMU HAyYHOI'O TO3HAHMS, HMCIOJb3YyEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCAaHUE, HM3MEpPEHUE,
HaOJI0/IEHUE, SKCIIEPUMEHT);

YMEHUE BBLACIATH CYILIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxkTepuii, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpraHOB PACTEHMM, MKUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3IHEACATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PAcTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHUYECKHX
IPOLIECCOB: OOMEHA BELIECTB (METAa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(HOTO U reTepoTpoHOrO TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOpHUOreHes3a, MOCTIMOPUOHAIBHOTO PA3BUTHUA,
pPa3MHOXEHUS,  WHAUBUAYAJIBHOIO  PAa3BUTHS  OpraHu3smMa  (OHTOIEHE3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIMBATH B3aUMOCBS3M MEXKJY OpPraHOMJAMHM KIETKH U HX
GYHKUUSIMH, CTPOCHHEM KJIIETOK pa3HbIX TKaHed M X (QYHKIUSAMH, MEXKIY
opraHaMyd W CHUCTEMaMU OpPraHoOB y pAacCTE€HUM, KUBOTHBIX M YEJIOBEKAa M HX
GYHKIUSAMH, MEXAY CHCTEMaMd OPraHoB U HMX (QYHKIUSIMH, MEXAYy STanaMu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanaMy 3MOPHUOHAIBHOTO PAa3BUTHUS, TEHOTUNIOM M (PEHOTUIIOM, (EHOTHIIOM U
dbakTopamMu cpebl 0OUTaHUS,

YMEHUE BBISABJIATh OTIMYHUTENIbHbIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIII;

YMEHUE peniaTb OMOJOTMYECKHUE 33a4H, BBISIBISATh IPUUHMHHO-CIIEICTBEHHBIE
CBSI3M MEXKy UCCIETyeMbIMU OMOJIOTHYECKIUMH MPOILIECCAMU U SIBJICHUSIMH, J1€1aTh
BBIBO/IbI M IPOTrHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIMOJHATH JIA0OpaTOpHbIE M MpakTUYecKue paboThl, cOOJ0IaTh
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUIaTh THUIOTE3bl, MPOBEPSITh HX OSKCHEPUMEHTAIbHBIMU
cpeactBaMu, (GOpMyIUpys Ielb HCCIeNOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pe3ynbTaThl U JeNaTh BHIBOIbI,

YMEHUE Y4YacTBOBAaTh B y4eOHO-UCCIIEIOBATEILCKON paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJIUILIMHE, MPOBOJAMMON Ha 0a3e HIKOJbHBIX HAy4HbIX OOIIECTB, U
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nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHYECKHX
KOH(pEpEeHLIUSAX;

YMEHHE OIICHMBATh AITHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obysacti  OMOJIOTMM W MEIUIMHBI  (KJIOHUPOBaHUE,  HCKYCCTBEHHOE
OIUIOZOTBOPEHUE, HANPABJICHHOE W3MEHEHHE T'€HOMa W CO3JaHUE TPAaHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oymyiied mpodeccrnoHalbHOMI
NEeATEIbHOCTH B 00JaCTH OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJIOTHUHU, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBa, MUILEBOM MPOMBIILIEHHOCTH, YIIIyOJIATh MO3HABATEIIbHbBIN
MHTEPEC, HAIIPABJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTRYIOLIEH podeccun u
IpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHMA B  OpraHU3alUsAX CPEIHEro
po(eCCHOHATILHOTO U BHICIIIETO 0Opa30BaHUs.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KapTHUHBl MHpa, B TMO3HAHUM 3aKOHOB MPHUPOJBI U PEIICHUU 3KOJOTHYECKHX
npoOjeM 4YeloBeuecTBa, a TakKKe B PEUIEHUU BOIMPOCOB PAIMOHAIBHOIO
IPUPOAOIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUICKUX U 3apyOeKHBIX y4EHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKJIIOYAET
omnpeneseHuss M TMOHUMAaHHE CYIIHOCTH OCHOBOIOJATaloMIMX OHOJIOTHYECKHUX
TEPMUHOB M TOHATUN (BHJ, 3KOocHUCTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPHUH
(oBomrorimonHas Teopust Y. JlapBuHa, CUHTETHYECKas: TEOPHSI SBOJIOLNH), YUCHUS
(A. H. CesepuoBa — 0 nyTsx 1 HanpasieHUsx 3Boitounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojeieBoro cxojacrea K. M. bapa), npaBwna (Munumyma HO. JIuGuxa,
HKOJIOTUYECKON NHpaMHIbl 3HEpPruu), runoressl (runoresa «vupa PHK» V.
['un6epra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAy4YyHOrOo  MO3HAHMUS,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOocOO0aMU BBISBICHUS U
OLICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
PKOCUCTEM M OHochepbl, CTAOMIM3UPYIOIIETO, ABUKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJJIONaTPUYECKOro u CUMIIATPUYECKOTO
BUJI000pa30BaHuUs, BIAUSHUS JABMKYIIUX CHJI SBOJIOLMK HA T€HO(POH I MOIMYJISIHUH,
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IPUCTIOCOOTICHHOCTH OPTaHU3MOB K Cpelie 0OUTaHusl, YepeqOBaHUs HalpaBICHUN
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY MPOLECCAMH 3BOJIIOIUH,
JIBUKYIIUMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAaMHU PAa3IMYHBIX SKOCUCTEM U
MIPUCTIOCOOICHUSIMA K HUIM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTENIbHbIE  MPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpele oOuTaHws, aOMOTUYECKUX M OMOTHYECKHX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3¢  OpPraHM3MOB B  COOOIIECTBAX,
AHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUJISl IOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMAaTUUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M Cpebl OOUTaHMsI, €IUHCTBA
YeIIOBEYECKMX pac, HEOOXOMUMOCTH COXpaHEHUS MHOTooOpasusi BHJIOB U
IKOCHCTEM KaK YCIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEYECCTBA,

YMEHHE peniaTh ONOJIOTHYECKUE 3a/1a4H, BBIABISATH IPUUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXAY UCCIIETyeMbIMU OMOIOTHUECKUMH MTPOLIECCAaMU U SIBICHUAMH, J€NIaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIyY€HHBIX PE3yJbTaTOB;

YMEHHE BBITIOIHITH J1A00paTOpHBIE M MPAKTUYECKHE DPAaOOTHI, COOIIOIAThH
IpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HMX OSKCIEPUMEHTAIbHBIMU
cpeactBaMu, (GOpMyIUpys Ielb HCCIeNOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HMCCIIENOBATENBbCKOW paboTe MO OHOJOTHH,
DKOJIOTUM W METUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO  TPEJACTABIATh  MOJYYEHHBIE  pEe3yJNbTaThl Ha  YYEHHYECKHX
KOH(EpEeHIIUSX;

YMEHHE OIICHWBATh TUIIOTE3bl M TEOPHH O TIPOUCXOXKICHUH JKU3HHU, YEITOBEKa
¥ YEJIOBEUECKUX pac, O MPUYHMHAX, MOCIEACTBUSAX U CHOCO0aX MpeoTBpaIICHUS
I00aThHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBISTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHanbHOM
JESITEIbHOCTH B 007acTU OMOJIOTHH, HKOJIOTUH, TPUPOIOTIONB30BAHUS, MEAUILIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHM, CEIIbCKOTO XO3SMCTBA, MHINECBON
POMBINIJICHHOCTH, YIUIyOJISATh TO3HABATEIbHBIA HMHTEPEC, HANpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYyIOIIEH  mpodeccun U IPOAODKEHUE
OMOJIOrMYECKOro 00pa3oBaHusl B OpraHU3alUsIX CPEIHEro MpohecCHOHATBbHOTO U
BBICIIIET0 00Opa30BaHUsI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne n/m Kontpoabusie  IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypesI
1 buonorus xak Hayka
2 JKuBbIE cCTEMBI U UX U3YUYCHHE
3 buonorus knetku 0.5
4 XUMHUUYECKasi OpraHu3anys KIETKH 10
5 Crtpoenue u GyHKIHH KICTKA 8
6 OOMeH BeIeCTB U MPEeBpalleHue YHEPTHH B 9 1
KIIETKE
7 Hacnencreennas undopmanus u 9 05
peanuzanuys e€ B KJIETKe
JKu3HEeHHBIA UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3MHOXeHUE U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'eneruka — Hayka O HACIEJACTBEHHOCTH H 5 05
W3MEHUYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1
14 ['eneruka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OUOIOTUS 4
17 PesepBHOe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
1 3aposkJeHNe U pa3BUTHE IBOJIIOLNOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
MuKpo3BOIIOLHS U €€ PE3YNIbTAThI 14 2
MakpoaBosmronus 1 €€ pe3yabTaTbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTAaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleu cpenou
7 Opranusmesl 1 cpesia 0OuTaHHs 1.5
8 DKOJIOTHUS BUJIOB U TOMYISIUN 0.5
DKoJorusi CoO01IECTB. DKOIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — riobanbHast sKocucTemMa
11 UYenoBek u OKpyxaroias cpeaa
12 PeszepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5
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IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie

oOpa3oBaTe/ibHbIE

pecypcbl

Buosorus kak KOMIUIEKCHAsI HayKa M KaK
4acTh COBPEMEHHOT0 00IIIecTBa

JKuBEIE CHCTEMEI U UX CBOMCTBA

YpoBHEBas OpraHu3anus ;KUBbIX CUCTEM

HcTopust OTKPBITHS U U3YYEHHUS KIIETKHU.
Knerounas teopus

Mertoabl MOJIEKYJIAPHON U KJIETOYHON
o6uonoruu. [IpakTrueckas padora
«M3y4eHre METOI0B KJIIETOYHOU OMOJIOTHH
(xpomaTtorpadwus, 3nexTpodopes,
nuddepeHnraibHoe IEeHTPUGYTUpOBaHUE,
[TLIP)»

0.5

XUMHYECKUHN COCTAB KJIETKHU

MuHepaibHbIE BEIIeCTBa KIETKU, UX
Ouonoruyeckas poib

Opranndeckue BEnecTBa KICTKH — OCIKH.

JlaGopaTopHas pabora «OO0Hapyx)eHne
OeJIKOB C TTOMOIIIbIO KAY€CTBEHHBIX
peaKuuii»

0.5

CgoiicTBa, knaccupukanus u GyHKIIHH
0enKoB
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OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KICTKU —

10
YTIIEBOIbI

1 Opranuyeckue BenecTBa KJIeTKH —

JTUTIV BT
Hyxnennoseie kucnorsl. JIHK u PHK.

12 JlaGopaTtopHnas pabora «HcciaenoBanue 05
HYKJIEMHOBBIX KHUCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JTUYHBIX OPTaHU3MOBY

13 Crpoenue u pyakuuu ATOD. Jlpyrue
Hykieosuarpudocdars (HTD)

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

15 MeTozsl CTPYKTYpHO#M OHOJIOTHH

16 Tunel knerok. [Ipokapuornyeckas KieTka
CrpoeHnue 3yKapruOTHUYECKON KIIETKHU.

17 [IpakTuueckas pabora «3y4ueHue cBONCTB 0.5
KJICTOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KISTKH
OnHOMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTuueckas padora «M3yuenue 05
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKax»

[TomyaBTOHOMHBIE OpPTraHOUABI KJIETKU:

20 MHUTOXOH/IPHH, TUIacTH L. JIJabopaTopHast 05
pabota «/ccnenoBanue miIa3Mosn3a u '
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

21 HememOpaHHbIe OpraHOUIbI KJIETKH
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22

Crpoenue u GyHKIUH s1Ipa

23

CpaBHUTEIbHAS XapAKTEPHUCTUKA KIICTOK
aykapuot. Jlaboparopuas pabora
«3ydyeHune cTpoeHus KJIETOK pa3IMYHbIX
OpPraHU3MOB»

0.5

24

ACCUMUIISIINS U TUCCUMUIIALINASA — JBE
CTOpOHBI MeTabonmu3Ma. Tumnel oOMeHa
BeriecTB. JlaboparopHas paboTa
«M3y4yeHne KaTaIuTUIECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpuMepe aMuIa3bl WK
KaTaJasbl)»

25

DepMEeHTaTUBHBIN XapaKTeP peaKIHil
KJIETOYHOTO MeTabou3Ma. JlaboparopHast
pabota «M3y4yeHue pepMEeHTaTHBHOTO
pacuieruieHust EpPOKCUIa BOJOPo/ia B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

0.5

26

benku-akTUBaTOPHI U OCIKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT OOMEHa BEIIECTB

28

dorocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHE TIPOIIecCOB POTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AHa’poOHbBIE OpraHu3Mbl. Buabl OpokeHusl.
JlaGopaTtopHnas pabora «CpaBHEHHE
IPOIIECCOB OPOXKEHUS H JBIXAHUSD)

31

AdpoOHBIE OpraHU3MBbI. JTambl
9HEPreTUYecKoro oOMeHa. DHeprus
MEMOpPaHHOTO I'paIMeHTa MPOTOHOB.

52




Cunte3 AT®: Pabora nporonnoit AT®-
CHHTa3bl

O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
teme "OOMEH BeLeCcTB U MpeBpaleHue

32 sHepruu B kietke" / KontponpsHas pabora
no TeMe "OOMeH BEIIeCTB U MPEeBpaICHIE
SHEpPruu B KJeTke"

33 Peakuuu MaTpuyHOTO CHHTE3a

34 Tpanckpunius — marpuuabiii cuaTe3 PHK

35 Tpaucasus u e€ dTambl

36 KonnpoBanue amuHOKUCIOT. Posb
pubocom B OnocuHTEe3e Oenka

37 Opranuzanus reHoMa y mpoKapuoT u
JyKapuoT

38 MounekynsipHbIe MEXaHU3MBI SKCIIPECCUHI
TEHOB Y 9YKapHoT
Bupycbl — HekieTouHble pOPMBI KUZHU U

39 obnuraTHbIe Mapa3uThl. [IpakTHyeckas 0.5
pabota «Co3anue Mo BUPycay»

40 BupycHsle 3a6051eBaHus YellOBeKa,
’KUBOTHBIX, PACTCHUI

41 HanotexHosoruu B OMOJIOTHH U METUITTHE

42 JKu3HEeHHBIA UK KIETKA

43 Matpuunslii cunte3 JJHK
XpomocoMsl. JTaboparopHast pabora

44 «M3y4eHre XpoMoCOM Ha TOTOBBIX 0.5

MUKpOTIpenaparax»
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45

JleneHue KIETKM — MHUTO3

Tunsl kneTok. KapruoknHes3 U HIUTOKUHES.
PeI‘y.HSII_II/ISI KNU3HCHHOT'O IIMKJIA KJICTOK.

46 JlaboparopHas pabota «HabmoaeHue 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»
O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
temaM "HacnencrBennas unpopmauus u

47 peanuzauus ee B kieTke", "Ku3HeHHbIi
uka ki1etkn" / KonTponbHas paboTa mo
teMme "Peakiiuy MaTpu4HOrO CUHTE3a"

48 Opranu3M Kak euHOE 11eI0e

49 Txanu pacrenuii. JlabopaTopHas pabora 05
«3yueHne TKkaHell pacTeHUI» '
TkaHU )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHnas pabota «3ydueHue TkaHel 0.5
YKHUBOTHBIX»
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabota «M3yueHne opraHoB I[BETKOBOTO 0.5
pacTeHHs»

52 Ormopa Tena opraHu3MOB

53 JIBI>KeHHE OpraHu3MOB

54 [TutaHue opraHu3MoB

55 [Muranue MO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenbHas CUCTEMA YEIOBEKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX KUBOTHBIX H
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YCIO0BCKa

58 TpaHcopT BENIECTB y OPraHU3MOB
59 KpoBeHocHas cuctema o3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa
60 Brienenue y opraHuzMoB
61 3amura y oOpraHu3MOB
62 NMMyHHast cucTeMa 4yenoBeka
63 PaznpaxkxumMocTs U perymnsmus y
OpraHU3MOB
64 I'ymopanbHas peryssnus 1 3HAOKpUHHAS
CUCTEMa KUBOTHBIX U YeJIOBEKa
65 DopMBI Pa3MHOXKEHUS OPraHU3MOB
66 [TomoBoe pazMHOKEHUE
67 Meiio3
["ameTorenes. OOpa3oBaHHe U pa3BUTHE
68 MOJIOBBIX KJIETOK. JlabopaTopHas pabota 05
«M3yueHune cTpoeHus MOJIOBBIX KIJIETOK Ha '
TOTOBBIX MUKpOIpEnapaTax»»
69 WuauBuayanbHOe pa3BUTHE OPraHU3MOB —
OHTOT'€HE3
20 3akyajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB
PocT u pa3zButHe )XKMBOTHBIX.
7 JlaGoparopHas pabota «BrisBneHne 05
NPU3HAKOB CXOJICTBA 3apObIIICH
IIO3BOHOYHBIX KUBOTHBIX»
72 Pa3MHOXeHUE U pa3BUTHE PAaCTCHUH. 0.5
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JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHHS BBICIIUX PACTCHHUI»

73

O06o0011eHne U cUCTeMaTU3als 3HAHUH 110
teme "CTtpoeHue u pyHKIIUN OpraHu3mMoB" /
KontponsHas padora no teme "CTtpoeHue u
¢byHKIMN OpaHU3MOB"

74

HcTropust CTAHOBJICHUS M Pa3BUTHSI
TCHCTUKU KaK HAYKH. OCHOBHBIE ITIOHATHUA U
CUMBOIIBI TeHeTHKH. JlabopaTtopHas paboTa
«/po3oduina kak 00bEKT TeHETHUECKUX
HCCIIEIOBAHUID)

0.5

75

3aKOHOMEPHOCTH Hacle10BaHMs
pU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuaeckas pabota
"N3yueHne pe3ynbTaToB MOHOTHOPUIHOTO
CKpeLIMBaHuA y Jpo30Quist"

0.5

76

[{uTonmornyeckue OCHOBBI MOHOTHOPUIHOTO
CKpEILMBaHUS

77

Ananusupyroiiee ckpemppanue. Hemonnoe
JOMUHHUPOBaHUE

78

JlurubpuHoe CKperuBaHue.
[IpakTuueckas padora «M3yuenue
Pe3yIbTaToOB TUTHOPHIHOTO CKPEIIMBAHUS
y 1p030(hUITBI

0.5

79

[uTonoruyeckrue OCHOBBI TUTHOPHUIHOTO
CKpEILMBaHUS

80

CleruieHHOe HAcJIeI0BaHKE MMPU3HAKOB

81

XpOMOCOMHasI TEOPUSI HACIEACTBEHHOCTH
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82

I'eneTuka nmona

83

I'eroTnm xak OEJIOCTHAsA CUCTEMaA

84

I'eneTndeckuii KOHTPOJIb Pa3BUTUS
PacCTCHMM, )KUBOTHBIX U 4EJIOBEKA

85

H3MeHunBOCTh MpHU3HAKOB. BUabl
U3MEHYHUBOCTU

86

MopaudukarmonHas ”3MEHUYNBOCTh

87

BapuauvoHHbI psif U BaApUaLIMOHHAS
KkpuBas. JlabopaTopHas paborta
«HccnenoBanmne 3aKOHOMEPHOCTEN
MO (PUKAITIOHHOM U3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO Psiia U
BApUAIMOHHOW KPUBOM»

0.5

88

I'enoTunuyeckas U3MEHUMBOCTb.
KoMOnHaTHBHAs N3MEHYNBOCTE

89

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

0.5

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO IIPOLIECCa.

ONUIeHETHKA U DIIMTCeHOMHUKA

91

O00011eHNEe U cCUCTEMATU3ALMS 10 TEME
"I'eneTnka - HayKka O HACJIEICTBEHHOCTH U

U3MEHYMBOCTH OPTaHU3MOB" /

KontponsHas padora no teme "['enernka"

0.5

92

['eneruka yenoBeka. [IpakTudeckas pabora
"CocTaBiieHHE U aHaJIU3 POJOCIOBHOM"

93

MeTtoasl METUITMHCKON T€HETUKHT
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3HadecHUE M€I[PII.[PIHCKOI>1 T'CHCTUKHU B

94 MPEAOTBPAIEHUH U JICUCHUH TeHETUYECKUX 1 0.5
3a00JIeBaHUH YeoBeKa
OCHOBHBIE TIOHATHUS CEICKITUH.

95 JlaboparopHas pabota "M3ydeHue copToB 1 05
KYJIBTYPHBIX PACTCHHUI U TIOPOJT JOMAITHHX
JKUBOTHBIX"
MeToap! ceaeKIIMOHHON paboTHI.

96 JlaboparopHas pabota "M3ydeHne MeTo10B 1
CEJIEKIIMM pacTeHU"
JloCcTHXKEeHHS CEeEKIIMU PACTEHU 1

97 KUBOTHBIX. [IpakTrueckas padota 1
"ITpuBuBKa pacTeHui"

98 CoxpaHeHue, U3yueHHe U UCTIOIb30BaHUE 1 05
TCHETHYECKUX PECYPCOB
BroTtexHonorus kak Hayka v OTpacib

99 npousBojcTBa. [IpakTnyeckas pabora 1
"N3yueHnne 0ObEKTOB OMOTEXHOIOTHH"

100 OcHOBHBIE HAMPABICHUS CHHTETUYCCKUI 1
Oounonoruun

101 XPpOMOCOMHAsI ¥ T€HHAsI HHXKCHEPUS

102 MeaunuHcKue OMOTEXHOIOTHH

OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOIT'PAMME
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11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tema ypoka Bcero Konrpoanneie  Tpaxruieckue i[f}y‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbele
padoTsI padoThI pecypen
1 OpodononHas Teopust Y. Jlapsuna 1
5 JIBHoKyIIHE CHIIBI ABOJIFOLMA BUAOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBoBaHue, €CTECTBEHHBIHN 1
Y UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJIIOLIMU
5 DTarbl 3BOJIIOIIMOHHOTO Mpolecca: 1
MUKPO3BOIIOLHUS U MAKPOIBOIIOLIHS
6 [Tonmynsimus — 3neMeHTapHasl €AMHULIA 1
3BOJTIOLIUU
3aKOH reHeTUYECKOro paBHOBecHs JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIeHIE U3MEHUYUBOCTH Y '
0co0el OHOT'O BHIa)
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIAN 1
9 OS¢ ekt ocnoBaremnst. dpdexr 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3oaiumumn nomysmuii: 1
reorpaduyeckas, OnoJIorudecKas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINAN 1
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(hakTop IBOIOIHH

12

[TonoBoii oT60p

13

[TprcmocoOIeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MHUKPOIBOIFOIIHH.
Jlabopartopnas padota «3yuenue
apoMop$030B U UANOATATITAIUN Y
pacTeHuil U KUBOTHBIX)»

0.5

14

[Tpumeps! ipucnocoOaeHU y OpraHu3MOB:

Mopdoioruaeckue, GU3n0IOTHIECKHE,
OMOXMMHUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast pabora «IIpucnocobnaeHus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
11e71ecO000Pa3HOCThY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
Jlaboparopnast pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa BUza

17

BunooOpa3oBanue Kak pe3ynbTaT
MHKPO3BOJJIIOLUA

18

CBi13p MHKPO3BOJIIOIWHA U SITUACMHUOJIOT A

19

Makpossontouus. [laneontonornueckue
MCTObI U3YUYCHUS 5BOJIFOITUN

20

buoreorpaduueckue METObI U3YUYECHUS
SBOJIIOLIMU

21

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-
Mopdooruueckre MeTo1bl U3y4eHHUs
SBOJIIOLAA

22

MounekyapHO-TeHETUYECKHE,
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OHMOXMMUYECKHE U MAaTEMaTUUYCCKHUE
MCTOABI U3YUYCHHUS SBOJTIOIUN

23 OO01mre 3aKOHOMEPHOCTH JBOJTIOIHH
24 AnantuBHas paauanus. HepaBHoMepHOCTD
TEMITOB 3BOJIIOLUU
o5 Hayunble runotes3sbl mpoucxoxaeHUs
JKW3HU Ha 3emiie
26 JloHayuHbIe PEACTABICHUS O 3apOKICHUI
KU3HH
97 OCHOBHBIE 3Tanbl HEOPTraHUYECKOU
SBOJIIOLIMU
28 ['unoTre3sl 3apOKACHUS )KU3HU
Uctopus 3emiin 1 METOABI €€ U3YUEHUS.
29 Jlaboparopnast pabota «3yuenue u 05
OMHUCAaHUE UCKOIMAEMbIX OCTATKOB JIPEBHUX
OpraHUu3MOB»
30 HauanbeHbie 3Tanbl opraHunyecKoi
SBOJIIOLIMU
31 DBOIIOLUS YKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro mupa. [Ipaktuyeckas 05
pabota «3ydeHne ocoOeHHOCTEH '
CTPOEHUSI pPACTEHUN Pa3HBIX OTIEIOBY
33 OcCHOBHBIE 3TaIlbl 3BOJIOIUYU )KUBOTHOTO
Mupa
34 DBOIOIUS )KUBOTHBIX. [IpakTrueckas 05

pabora «3yuenue ocobeHHOCTEH

61




CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX)

35

PazBuTune xu3Hu Ha 3emJie 1o Apam U
nepuojam

36

MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE
KPHU3HCHI MPOILIOTO

37

CoBpeMEHHBII 3KOJOTUYECKUI KPU3HUC, ET0
OCOOEHHOCTH

38

CoBpeMeHHas cCTeMa OPraHHYECKOTO
Mupa. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIBI OPTraHU3MOB

39

[IEHHUE U CUCTEMATHU3AINS 3HAHUN 1T
O00011IeH1E U CUCTEMATH3a 3HA o
TemaM "MUKpPO3BOJIIOLUS U €€
pe3yabTaThl”, "Makpo3BOJIIOLHUS U €€
pe3yabTathl"/ KonTponbHas paboTa 1o
TeMme "DBosrorua"

40

AHTpPOIOJIOTHS — HayKa O 4YeJIOBEeKe

41

PazBuTue npencraBnenuii o
MPOUCXO0KICHUU YEIOBEKA

42

MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
pabota «3ydeHne ocoOeHHOCTEH
CTPOCHUS CKEJIeTa YeJIOBEeKa, CBA3AHHBIX C
MPSIMOX 03K ICHUEM)

0.5

43

JIBM>KyIIMe Cuiibl aHTPOTIOreHe3a

44

CooTHOIIEHE OUOJIOTHYECKUX U
COLMAILHBIX (PaKTOPOB B AaHTPOIIOTCHE3E

45

OCHOBHBIE CTaIMM AHTPOIIOTEHE3a
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46

IlajeoreneTuka u majeoreHOMHUKa

47

OBOTIONAS COBpPEMEHHOTI'O YCIIOBECKA

48

UYenoseueckue packl. [Ipaktuyeckas
pabota «3ydeHne s3KOIOrnIeCcKux
ajanTalyil 4YeJIoBEKa)

0.5

49

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

50

3apokeHUE U pa3BUTHE IKOJIOTUN

51

Metonst skonorun. JlaboparopHas pabora
«M3y4yeHne MeToI0B SKOIOTUIECKHIX
HUCCIIEIOBAHUI)

0.5

52

3HaueHne YKOIOTMYECKUX 3HAHUU IS
yeJI0BeKa

53

Dxonorundeckue hakTopbI

54

Abnortnueckue gaxtopsl. CBeT Kak
skoJornueckuit pakrop. JlabopaTopHas
pabota «BpIsiBIeHHE TPUCTIOCOOTICHUH
OPTaHU3MOB K BITUSTHHIO CBETa»

0.5

55

Abunoruueckue paxTopsl. Temmeparypa
KaK 9KOJIOTUYECKUH (aKTop.
JlabopartopHnast pabota «BrisiBieHHE
MPUCIIOCOOTICHUH OPTaHU3MOB K BIMSTHHIO
TEeMIIepaTypbi»

0.5

56

Abuortnueckue GpakTopsl. BiaxxHocTh Kak
sKosioruueckuit gpaxtop. JlaboparopHas
pabota «AHATOMUYECKHE OCOOCHHOCTH
pacTeHni U3 pa3HbIX MECT OOUTAHMS

0.5

S7

Cpenpl 0OuTaHNUS OPraHU3MOB
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58

buonornueckue puTMsl

59 Kuznenneie GopMbl OpraHU3MOB

60 buotuueckue hakropsl
3HaueHne OMOTUYECKHUX B3aUMOCHCTBHIA

61 JUISL CYIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKU
MOMYJISITII
OcHOBHBIE TIOKA3aTeNN MOMYJISIIHN:

63 YUCJICHHOCTb, INIOTHOCTh, BO3PACTHAS U
M0JIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENN MOMYJISIIHN:

64 POXKIaeMOCTh, IIPUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPALIAN

65 OKojoruyeckasi CTpyKTypa MOonyJsaiun

66 JlnHaMyKa TOMYJISIITUN U €€ PeryJIsius

67 KpuBbie pocTa 4iCIEHHOCTH TOMYIISIIIHH.
KpuBble BIKUBaHUS
DKoJoruyeckasi HUIIA BUAA.

68 Jlaboparopnast pabora «IIpucnocobiaeHus 0.5
CeMsIH paCTeHH K pacCEeJICHUIO»

69 Bun kak cucrema nmomynsiuit

20 3aKOHOMEPHOCTH MOBEJCHUS M MUTPALIAN
JKUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBoport BeliecTB u MOTOK SHEPTHH B
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OKOCHUCTEME

74 OcHOBHBIE TOKA3aTENIN IKOCUCTEMBI

75 DKOJIOTHYECKUE TUPaAMUJIbI

76 W3meneHus coo0IIecTB — CYKIIECCHH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. JKOCUCTEMBI MOPEN U OKEAHOB

78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckas pabota 05
«3yuenne u onucanue ypo03KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
JKOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHUI

82 Pa3HbIX TUIIOB Ha CyOOpraHM3MEHHOM,
OpraHU3MEHHOM, MOMYJISIITUOHHOM U
ASKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapHast 0601049Ka
3emiu

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMUS
ounochepsl

86 Kpyrosopots! BeniecTs u
OMOreOXMMHYECKHUE [IUKIIBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE

OMOMBI CyIIN
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88

YcroitunBocTh 6uochepsl

89 DKOJIOTHYECKUE KPUZHUCHI U UX MPUIUHBI
90 BosneiicTBue uenoBeka Ha 6uochepy
01 AHTpPOIIOT€HHOE BO3/IEHICTBUE HA 1
PaCTUTENbHBIN U )KUBOTHBIN MU
92 OxpanHa mpupo b 1
93 OCHOBHBIE PUHIUIIBI YCTOWIHUBOTO 1
Pa3BUTHUS YEIIOBEYECTBA U TIPUPOIBI
PanmonanpHOe MpupoOOIN0Ib30BaHUE U
94 COoXpaHEHHEe OMOJIOTHYECKOTO 1
paszHooOpa3us 3eMiau
O06001IeHrEe 1 cUCTEMaTU3aIUs 3HAHUI 110
TemaM "DKOoJIOTUA - HayKa O
B3aMMOOTHOLIECHUSX OPTraHU3MOB JIPYT C
APYroM ¥ HaJJOPTaHU3MEHHBIX CUCTEM C
95 okpy>Katoten cpegoit", "Opranusmsl u 1
cpena ooutanus", "IKOIOTUS BUIOB U
nonysus”, "DKoJI0rus COOOIIECTB.
Okonorunyeckue cucremsl”, "bruocdepa -
riobanbHas skocuctema" / KontpoiapHas
pabora o Teme "Dkonorus"
96 PesepBHEIi ypok 1
97 PesepBHBIi ypok 1
98 PesepBHEIi ypok 1
99 PesepBHBIi ypok 1
100 PesepBHEIi ypok 1
101 PesepBHBIi ypok 1
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102

PesepBHbIil ypok

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

102

7.5
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'NU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

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

CdopmupoBaHHOCTH 3HAHUKW O MECTE U PONH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB TIPUPOJIBI U
pEIICHUH KU3HECHHO BKHBIX COIMATBHO-3TUYCCKUX, SKOHOMHUYECKHUX,
AKOJIOTHYECKUX TIPOOJIEM YEeTIOBEUECTBA, a TAKXKE B PEIICHUU BOIPOCOB
paIMoOHaIBFHOTO MIPUPOAOIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K TPUPOJIe, OOIIECTBY, YEIOBEKY; O BKIIAJIE POCCUHCKUX U

3apyOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Brnanenue cuctemoil 3HaHMA 00 OCHOBHBIX METOJAaX HAYyYHOTO
MO3HAHUS, UCIOJB3YEMBIX B OMOJIOTMYECKHUX HCCIEIOBAHUSIX >KUBBIX
O0OBEKTOB M JKOCHCTEM (ONHCaHHWE, H3MEpeHHe, NpOBeIECHHUE
HaONOIeHNH); CrocoO0aMu BBISBICHUST W OICHKH aHTPOMOTEHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHHe BBbIIBUTATh TMIOTE3bl, MPOBEPATHh MX SKCHEPUMEHTATbHBIMHU
cpenctBamu, (opMmynHmpys 1edb HCCICNOBAaHUS, AaHATU3UPOBATH
MOJIy4YE€HHBIE PE3YJIbTAThI U JeNIaTh BHIBOIBL.

BrisiBieHre 3aBUCHUMOCTH  MEXKIY HCCIEIYyEeMbIMH BEIUYHUHAMH,
00BsICHEHUE TIOTYYEHHBIX PE3yAbTAaTOB U (POPMYIUPOBAHHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX ITOHATUN, TCOPUN U 3aKOHOB

YMeHue BIAJETh CHUCTEMOM OHOJOTMYECKMX 3HAHHMH, KOTopas
BKJIFOYAET: OCHOBOIIOJIATAIONIME OWOJOTUUECKUE TEPMHUHBI M TIOHSTHUS
(KM3Hb, KJIETKA, TKaHb, OpraH, OPraHu3M, BH[, MOMYJISAIMS, SKOCHCTEMa,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenmka, OWMONOMMMEpBI, IUCKPETHOCTb, CAMOPETYJIALHA,
CaMOBOCIPOU3BENICHNE, HaCJIe/ICTBEHHOCTb, W3MEHYUBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHUE);

Owosornueckre Teopuu: KieroyHas Teopus 1. IlIBamna, M.
[Ineitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO MMMyHHUTEeTa Il
Opnux, U.JM. MeunukoBa, XpoMOCOMHasi TEOpUS HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoacrtsa K. bapa, spomronuonHas

teopus Y. JlapBuHa, CHHTETHYECKas TEOpHUSl HBOJIOLMHU, TEOPUS
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antporioreHe3a Y. Jlapsuna; Teopus Ouoreoueno3a B.H. Cykauépa,
yuenne H.M. BaBunoBa o meHTpax MHOrooOpasusi U MPOUCXOXKICHUS
KyJIbTYpHbIX pacTeHuii, yudenune A.H. CepepuoBa o0 nyrix wu
HalpaBJIeHUAX dBoIOIMH, yaeHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3Hs MOTOMKOB IEPBOTO MOKOJIECHUS, PACIIEIUICHUS
MPU3HAKOB, HE3aBUCUMMOI'O HacjeqoBaHus mpusHakoB [. Mennens;
CIICTUICHHOTO HACJEeIOBaHUS TPU3HAKOB W HAPYIICHUS CUEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSAI0OB B HACJIEACTBEHHOM
n3MeHunBocty H.M. BaBunosa; reHermueckoro pasHoBecus JIxk.
Xapmu u  B. BaiinGepra; 3apopgsimeBoro cxonctBa K. boapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MPUHLIMIIBI (YUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH );

npaBwia (MuanMyMa FO. Jlubuxa, SKOJOTrMYEeCKON MHpaMUIbl YHUCe,
O6uoMacchl U SHEPTUN);

runote3bl (koanepBatHor AWM. Omnapuna, nepBuvHOro OyiaboHa JIXK.

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

Vmenue peiiaTb IMOUCKOBBIC OHOJIOrHYECKHe 3aJa4u, BbIABJIATH
MNPUYNUHHO-CJIICACTBCHHBIC CBA3HU MCKOAY HCCIICAYyCMbIMU
OMOJIOrMYECKMMHU O6’b€KTaMI/I, mnmponeccamMu M ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU IMOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATHL I'CHOTHIIMYCCKHUE CXEMbl CKPCHIUMBAHHA JIA Pa3HBIX THUIIOB
HACJICAOBAHUS NPHU3HAKOB Yy OPraHuU3MOB, COCTABJIATHL CXCMbI IICPCHOCA

BEIIECTB U SHEPTUU B DKOCUCTEMAX (I[CTIH MUTAHUS, TTUIIEBBIC CETH)

YMeHue yCTaHaBIMBATh B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIMAMU: OPraHOMIOB, KJIETOK pAa3HBIX TKaHEH, OpraHamMu H
CHCTEeMaMH OpPIraHOB y pAacTEeHHWH, >KUBOTHBIX M YEJIOBEKA; MEXKAY
sTanmamMy OOMEHa BEIIECTB; ATallaMU KJIETOYHOTO IMKJIA U JKU3HEHHBIX
[IUKJIOB OPraHU3MOB; 3TallaMyd SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u ¢eHotunom, QeHorunoMm U QpakTOpaMH CpeAbl OOWTaHUS;
NPOLECCAaMU  DBOJIIOLUH;, JBWKYIIMMH CHWJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTAMH Pa3INYHBIX 3KOCHCTEM M TNPHCIOCOOICHUAMH K HHUM

OpraHu3MoOB

YMmenune BBIACIIATh CYIICCTBCHHBIC ITPU3HAKHU

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

B OpraHusMax paCTeHI/II\/'I, KHUBOTHBIX M 4YCJIOBCKA, OMOJIOTHYECKHUX
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mporeccoB: oOMmeHa BemiecTB  (MeTabonm3Mm), uHGOpMAaNUA U
IpeBpaleHus] SHEPTruH, OpOKEHHUs, aBTOTPOPHOTO U TeTepPOTPOPHOTO
TUMOB MNHTaHUA, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
ramMeToreHe3a, dSMOpHOTEHe3a, MOCTIMOPHUOHAIBHOTO  Pa3BUTHS,
Pa3sMHOXEHHUS, UHIUBHIYyaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHe3a),
B3aUMOJCUCTBUS T'€HOB, TE€TEPO3UCA; JEUCTBUH HCKYCCTBEHHOIO
orOopa, CTaOWIM3UPYIOMIETO, JBIDKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOpa; ayuionaTpUyeckoro M CHMIIATPUYECKOIO
BUZ000pa30BaHusl; BIUSHUS JBHKYIIMX CHJI SBOJIIOLIMU HA TeHO(OH]
MOMYJISIUK; TPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpeie OOWTaHus,
YyepelOBaHMsI HAMpaBiICHUI 3BOJIOLMHU; KPYroBOpOoTa BEIIECTB H

IIOTOKa SHECPIur B DKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHS BBIICATH CYIISCTBCHHBIC IPHU3HAKU
BUPYCOB, KJIETOK NPOKAPHOT M JYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OMOTEOIICHO30B U SKOCHUCTEM;
0COOEHHOCTH TMPOIECCOB OOMEHA BEIIESCTB ¥ MPEBPAIICHUST SHEPTUH B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOTO OOMEHa,
XEeMOCHHTE3a, MHUTO3a, Meio3a, OIUIOJOTBOPEHHS, pPAa3BUTUS U
pPa3sMHOXEHHUS, UHIUBHYyaIbHOTO Pa3BUTH OpraHu3Ma (OHTOTeHe3a),
00pBOBI 3a CyIIeCTBOBaHUE, ECTECTBEHHOT'O 0TOOPa, BUI000pa30BaHMUsI,
MPHUCIIOCOOJICHHOCTH OPraHU3MOB K cpeAe OOWTaHWS, BIMSIHUSL
KOMITOHCHTOB 3KOCHUCTCM, aHTPOIIOTCHHBIX U3MEHEHUH B 3KOCHUCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBPAIICHUS YHEPTHH B

ouocdepe

YMeHue HCIIOJIb30BaTh COOTBETCTBYIOLIUE apryMeHTHI,
OWOJIOTMYECKYI0O TEPMHHOJOTHIO M CHMBOJIMKY JUISl JOKa3aTelbCTBA
POJICTBa OPraHU3MOB PA3HBIX CHCTEMATHUYECKUX TPYII; B3aUMOCBS3U
OpraHu3mMoB U CpCIbl OGHTaHI/I}I; CANHCTBA YCJIOBCUCCKUX pPac,
HE00XOAMMOCTH 3I0pPOBOT0 00pa3a KHU3HH, COXPaHEHUs! pa3HOOoOpa3us
BUJIOB M OKOCHUCTEM KaK YCIIOBUSI COCYIIECTBOBAaHHS MPUPOIBI U

YeJI0BCUECCTBA

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

ITO3HUIIHIO
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INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
IT1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

buonorus xax HaykKa. JKuBble cucTeMBI 1 X HU3YUCHUC

1.1

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

3HayeHue OWONOTMM B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cszanHbie ¢ Ouonorueld. 3HaueHHWE OHWOJOTUM B
MPAKTHYECKON JEATENbHOCTH YeJOBEKa: MEIWIIMHE, CEJIbCKOM XO3SICTBE,

IIPOMBILIIEHHOCTH, OXPaHe IIPUPOBI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus: Ouosjoruu. CBOWCTBA KUBBIX CHCTEM:
€MHCTBO XMMHUYECKOI'O COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CIIOKHOCTh U
YHOPSIIOYEHHOCTh CTPYKTYPHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BEJEHHUE, PA3APAKUMOCTh, U3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHHU3alllMM >KMBBIX CHUCTEM: MOJIEKYJISPHBIM, KJIETOUHbBIA, TKAHEBBIM,
OpraHu3MEHHBIH, MOMYJISIUHOHHO-BUA0BO, AKOCUCTEMHBIN
(OmoreonieHoTHYECKUH), OnochepHbid. [Iporecchl, MPOUCXOAAININE B IKHUBBIX
cucremax. OCHOBHbIE TpU3HAKU >XKUBOTrO. JKu3Hb Kak (opMa CyIecTBOBaHUS

MaTepuu

1.3

Meroasl Ouosornmueckoil Hayku. HaOmroneHue, wu3MepeHHe, IKCIIEPHUMEHT,
cucremartuszanus, wmeraaHanus3. [loHdaTMe O 3aBUCHMOM M HE3aBUCUMOM
nepemeHHou. [lmanupoBanue skcnepumenta. [locraHoBKa M IIpoBepKa TUIIOTES.
HyneBass rumote3a. Ilonarue BBIOOpKM u €€ HOCTOBEpPHOCTh. Pazbpoc B
Ouonornuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TOJYYEHHBIX PE3yIbTaTOB.
[IpyuunHbBl HCKaXEHUSI PE3yJbTAaTOB AKCIEpUMEHTA. [IOHSATHE CTATUCTUYECKOTO

TECTA

KneTka xak Onoioruyeckasi CHicTeMa

2.1

Knerka — cTpykTypHO-()YHKIIMOHAJIbHAS €IWHUIA KUBOTO. MCTOpUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
[netinen, P. Bupxo). OcHOBHBIE MOJIOKEHHUS COBPEMEHHOM KJIIETOYHOUN TEOPHH.
MeToabl MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOJ{ MEYEHBIX aTOMOB, nuddepeHIraIbLHoe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPAMUKPOdJIEMEHTHL. Bona u

e€ poiib KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBAHHH KIIETKH,
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TeIUIOperysauud. MuHepanbHbIC BEIIECTBA KIETKH, WX OHOJOTHYECKas pPOJib.
Posb KaTHOHOB ¥ aHMOHOB B KIIETKE.

buonornueckne momumepsl. benku. AMUHOKHCIOTHBIA COCTaB  OEJKOB.
CtpykTypbl OenkoBoi Mojekynbl. [lepBuunas cTpykTypa Oenka, menTHAHAS
CBSI3b. BTOpuWuHas, TpeTWYHAs, 4YETBEpTUYHAs CTPYKTYphl. JleHaryparus.
CoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckne GyHKIuu OEnKoB.
VYrneBoabl. MoHocaxapupl, AMcCaxapHibl, OJMrOcaxapuibl U TMOJIHCAXaPUJIBI.
O0mwmit mmaH CTpoeHus W (PU3HKO-XMMHUUYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruydeckue GyHKIIMU yTIIEBOIOB.

Jlumuaet.  T'uapodunsHO-rHApodoOHBIe cBoiicTBa. Kiaccudukauus mmunumos.
Tpurmuuepuasi, dhochonunuapl, BOCKH, CTepouabl. buomornueckue QyHKIUN
nunaoB. OOIMe CBOWCTBA OMOJIOTHYECKUX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, MTOJTYNPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. JIHK u PHK. CrpoeHune HyKIEHMHOBBIX KHCIIOT.
Hyxneoruapl. [lpuanun xkommiaementaproctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnimpanb. MectoHaxoxaenune u ouonorndeckue ¢pynknuu JTHK.
Buast PHK. ®ynkiuu PHK B knetke.

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

CrtpykrypHast OuWOJOTHS: OMOXMMHUYECKHE W OHOPU3NYECKUE HCCICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tumel  KJIETOK: dJyKapuoTHYecKas W  mpokapuoruueckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pPa30BaHUsI KIETKHU.

CrpoeHue mpokapuoTHYeCKON KieTKkd. Kierodnas creHka OakTepuili W apxewu.
OcobeHHOCTH CTpOEHUsi TeTepoTpo(HOM M aBTOTPO(HON MPOKAPHOTHYECKUX
KJIETOK. MecTOo U poJib MPOKapuoT B OUOIIEHO3aX.

CrpoeHue u (GYyHKIMOHUPOBAHUE SYKAPUOTHYECKOW KieTku. [lnmazmaruueckas
MeMOpana (tutazmanemma). CTpyKkTypa Tuta3MaTtudeckod memOpanbl. Tpancmopt
BEIIECTB  uepe3 IUIa3MAaTHYeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
obneruénnas auddys3us), aKTUBHBIM (NMEPBUYHBIA M BTOPUYHBIM aKTUBHBINA
tpancnopt). I[lomynponumaemocts MemOpaHbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJIOIMTO3: MUHOIMUTO3, (aromuTo3. Dk30uuTo3. KierouHas cTeHKa.
CrpykTypa 1 GyHKIHMU KIETOUYHOM CTEHKH pacTeHUi, TpuoOoB.

Huronna3zma. [urozons. Llutockener. JIBwkeHue uuroriazMbel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), ammapat I'onbakH, TU30COMBI, UX CTpOCHHE M (PYHKIMU. B3aumMocBs3h

OJTHOMEMOpaHHBIX OPraHoOMA0B KJeTkH. CTpOoeHHE TPaHyJISIPHOIO PETUKYIyMa.
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Cunte3 pactBOopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakwuii
(arpaHyJSpHBIA) SHIOIUIA3MATHYECKUN peTHKyIyM. CekpeTopHas (yHKIHS
anmapara ['onbmku. TpancmopT BemiecTB B KJETKEe. Bakyonum pacTUTENbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPUH, ITACTUIBL.

Crpoenre W (yHKIIMM MUTOXOHIpUN M TuacTui. llepBuuHble, BTOpUYHBIE U
CIIOKHBbIE  TIACTUABl  (OTOCHUHTE3UPYIOUIMX  JYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTHI, IEUKOTIACTHI BBICIIIUX PACTECHUN.

HememOpannsle opranougsl kinetku CtpoeHune M (YHKIMM HEMEeMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpodunameHTsl. MBIIEYHbIE KIETKH.
Muxkpotpybouku. Kierounsrii nentp. CTpoeHHME M JBHKEHHE JKI'YTUKOB U
pecHruek. MUKpoTpyOOUKH HUTOILIa3MbIL. LleHTprob.

Snpo. ObGonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIMIKA, WX CTPOCHUE U
¢bynkuuu. SnepHbiii OenkoBbId MaTpukc. IIpocTpaHcTBEHHOE pPACHONIOKEHHE
XpoMocoM B HHTep(ha3HOM siape. benku XxpoMaTuHa — THCTOHBI.

Kinerounsle BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapHOT

(pacTuTeNBHOM, YKUBOTHOH, TPUOHOI)

2.4

AcCUMMIISIIMS ¥ AUCCUMHJISIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(HBIN M TreTepoTpodHBIH. YyacTue KHCIopoJa B OOMEHHBIX
mporeccax. JHEpreTudeckoe oOecredueHne KIeTku: mpepamenne ATD B
oOMeHHBIX Tmporeccax. DepMEeHTAaTUBHBIM XapaKTep peaKIui KJICTOYHOTO
Metabonu3ma. DepMEeHTHI, WX CTPOCHHE, CBOICTBA M MEXaHHU3M JCHCTBUS.
Kodepmentsl. OTinuns pepMEeHTOB OT HEOPraHWYECKUX KaTaiu3aTopoB. benku-
aKTUBATOpPbl U OENKU-WHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHUBHBIX
peaxkuuii oT pa3UuyHbIX (PaKTOPOB.

IlepBruuHbIl cuUHTE3 oOpraHu4yeckux BemecrB B kietke. dorocunres. Poib
XJioporjiactoB B mporecce ¢orocuHre3a. CBeroBas M TeMHOBas  (pasbl.
[IponykTuBHOCT (QoTOoCHHTE3a. BnusHue pa3nuyHbiX (AaKTOPOB Ha CKOPOCTH
dboTocunHTe3a. 3HaUeHnE (POoTOCHHTERA.

XemocuHTe3. PazHooOpasue opraHM3MOB-XEMOCHHTETHKOB: HUTPUDUIIUPYIOIINE
OakTepHu, Kele300aKTepuu, cepoOaKTepuH, BOAOPOAHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHbIe oOpraHu3Mbl. Buasl Opoxkenus. I[IpogykTel OpoxeHUs U WX
UCTOJb30BAHNE YEIOBEKOM. AHa’pOOHBIE MHMKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OONIE3HEH.

AdpoOHBIE OpraHW3MBl. JTambl dHEpreTudeckoro oobmeHna. [lomroroButenbHBIN
sTan. ['Mukonan3 — 6ecKucIopoaHOe paculeryieHue TI0KO3bI.

buonornueckoe OkHCIEHME, WIM KIETOYHOE JblxaHHe. Poiap MUTOXOHIpUU B
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nporeccax OMOJIOTHYECKOTO OKHCJICHHSL. Luknndeckue peakuuy.
OxucnurensHoe ¢ochopunuposanue. [IpenmyiecTBa a’dpoOHOro MmyTu oOMeHa

BEILIECTB Tepes aHadpOOHBIM. Dh(HEKTUBHOCTh YHEPTETUYECKOTO0 0OMEHa

2.5

Peaknuu marpuuHoro cuHre3a. [IpUHIMI KOMIUIEMEHTapHOCTH B PEAKLHUIX
MaTpU9IHOTO CHHTe3a. Peanuzamnus HacnencTBeHHOM nHpopmanuu. ['eHeTHIecKuit
KOJ, ero cBoWcTBa. TpaHckpunuus — maTpuuHbiii cuHTe3 PHK. ITpuHuumms
TPAHCKPUIILIMK: KOMIUJIEMEHTApPHOCTh, aHTUIIAPAIETbHOCTh, ACUMMETPUYHOCTb.
Tpancnsmus u e€ sramel. Yuactue TpancnoptHeix PHK B OGmocunTtese Oernka.
VYcnousi 6mocuHTeza Oenka. KommpoBanue amuHOKHCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Opranuzanys reHomMa y NpoKapuoT U 3YKapuoT. Perynsius akTUBHOCTH T€HOB Y
npokapuot. ['mnoreza onepona (®. XKakob6, XK. Mano). Perynsiuss 0OMEHHBIX
MpOLECCOB B KiIeTKe. KileTouHbIi roMeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HM M oOmuratHele mapasuthl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupycubie 3aboneBanus 4denoBeka, xkUBOTHBIX, pactenuid. CITNJ], COVID-19,

COIMATbHBIC U METUITMHCKHE TIPOOIEMBI

2.6

Knerounsnii mwki, ero mepuombl W perymsaiusa. WHrepdasza u  MUTOS.
OcolenHocTy mporieccoB, Mporekamimux B uHTepdaze. [loarotroBka KieTku K
nenenuto. [lpecunreTrnyeckuid  (MOCTMUTOTHYECKHI), CHUHTETHUYECKHUH U
MOCTCUHTETUYECKUH (MIPEMUTOTUYECKUIA) IIEPHOABI MHTEP(]A3HI.

Marpuunsiii cunte3 JHK — permnukaums. Ilpunuouner penmukanuun  JIHK:
KOMIUIEMEHTAPHOCTb, IOJIYKOHCEPBATUBHBIA CHHTE3, AHTHUIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepasa. XpPOMOCOMHBI HAa0Op KIETKM — KapuOTHIL. JIMTUIOMAHBIA U
rariouIHbIN  HAOOphl XpomMocoM. ['omosornmunbie XpomMocombl. IlomoBbie
XPOMOCOMBI.

Jlenenue xiietku — MuTo3. CTaguu MHUTO3a U NPOUCXOASAIINE B HUX IMPOLECCHI.
Tunsl MuTo3a. KapuokuHes u nurokuHe3. buonorunueckoe 3HaueHHE MMTO3A.
Perynsmus mutoTndeckoro nukia kietku. [Ilporpammupyemas kietoynasi rudesns
— anomnTo3.

OyHKIIMOHATIbHAs TCHOMUKA

Opranusm Kak OUOJIOTHYECKast CUCTEMA

3.1

O,Z[HOKJIGTO‘IHBIG, KOJIOHHUAJIBHBIC, MHOT' OKJICTOYHBIC OpraHu3Mbl u
MHOT'OTKAHCBBIC OPTraHU3MBbI.

@dopMBI Pa3MHOKEHHUSI OpPraHW3MOB: Oecrmojioe (BKJIIOYas BETETaTUBHOE) U
nmojioBoe. Buapl  0Gecrmosoro  pa3MHOKEHHUsS:  MMOYKOBAaHHE,  CIOPYJISIHS,

(bparmMeHTanys, KIOHUPOBAHHE.
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[TonoBoe pazmuosxenue. [lonoBeie kneTku, wim ramersl. Meio3. Ctaaun meinosa.
[ToBenenue xpomocoMm B Mmeiioze. Kpoccunrosep. buonornyeckuii cmbici Meiio3a
1 TI0JIOBOTO Tpoliecca. Melo3 U ero MecTo B )KU3HEHHOM ITHKJIE OpraHU3MOB.
[IpenzaponpimeBoe pa3Buthe. ['ameToreHe3 y >KMBOTHBIX. [lojiOBbIE JKeme3bl.
OOpa3oBaHue W pa3BUTHE TOJOBBIX KIETOK. CriepMaroreHe3 W OOTEHE3.
Crpoenre mOJNOBBIX KiIETOK. OMIOI0TBOpEHHE U SMOpPHMOHAIBHOE pa3BUTHE
KHUBOTHBIX. CIIOCOOBI OTUIOAOTBOPEHUS: HAapYKHOE, BHyTpeHHee. [lapTeHorenes.
NunuBuayansHoe pasButue opraHu3MoB (oHToreHe3). Cramum 3MOpuoreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). JIpobnenue. Tunsl apodnenus. OcoOeHHOCTH
IpoOJieHUs MJIEKOMMTAIOMMUX. 3apOAbILIEBbIE JUCTKH (TacTpyssimus). 3akiaaka
OPraHOB M TKaHEW M3 3apOJBIIIEBBIX JHMCTKOB. B3anMHOe BiIMsSHME YacTed
Pa3BHUBAIONIECTOCS  3apojblilia (IMOpHOHANBHAS HMHAYKIWA). 3aKiajka IUIaHa
CTPOCHHS KUBOTHOTO KaK pPE3yJbTaT HEPAPXUUYECKUX B3aUMOJICHCTBUN TE€HOB.
Biusnue Ha 5SMOpHOHATBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH
cpenpbl.

Poct u pazButne xxuBoTHBIX. [locTamOprnonanbHbI iepuoA. [Ipsmoe u HenpsMoe
pasButHe. Pa3Butne ¢ meramopdo3omM y OeCrnO3BOHOUHBIX M IMO3BOHOYHBIX
KUBOTHBIX. buoiornueckoe 3Hau€HUE MPAMOrO M HEMPSMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mpupoje. Tumbl pocTa XKUBOTHBIX. (DakTOphl perynsuuu
pocTa JKMBOTHBIX M denoBeka. CTaaud NOCTAIMOPHUOHAIBHOTO pa3BUTUA Y
KUBOTHBIX U 4esioBeKa. [lepnosbl OHTOreHe3a 4enoBeKa.

PasmuHoxenne u pasButue pactenmit. [ametrodur u cropodur. Meiio3 B
KU3HEHHOM IMKie pacteHuil. OOpa3oBaHWe cmop B TIpolecce Mekosa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHUE PACTUTEIbHBIX
Opranu3MoB. /[BoiiHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHil. OO0pazoBaHue 1

pa3BuTHE ceMeHU. MexaHu3MBbl peryJisiliii OHTOI€HE3a y PaCTEHUN U KUBOTHBIX

3.2

Ucropust craHOBieHMST U pa3BUTHS TEHETHMKM Kak Haykd. (OCHOBHbIE
TEHETUYECKHUE TOHATHS U CHUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, AJIJIEIbHbBIC
TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMHUHAHTHBIA M PELECCUBHBIA MpPHU3HAK,
TOMO3UTOTa, TETEPO3UroTa, YUCTasl JUHHUS, THOPUABI, TEHOTUN, (PEHOTHII.
OcHOBHBIE ~ METOABI  TCHETHKH: THOPUAOIOTHYECKHH,  IUTOJIOTHYECKUM,

MOJIEKYJISIPHO-T€HETHYECKHIt

3.3

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH Menens — 3aKoH eqnHo00pa3us
rUOpUIIOB TIepBOTO TOKONeHUs. [IpaBuino mgomuHupoBaHUs. Bropoil 3akoH
MeHngenss — 3aKkOH paclIEIUICHUs MNPU3HAKOB. LlUTomornyeckne OCHOBBI
MOHOTHOPUAHOTO CKpelrBaHus. [ umores3a 4McTOTHI ramer.

AHanuzupyrolee ckpenuBaHue. IIpomMeXyTOuHBIM XapakTep Hacl€OBAHMUS.

Pacmemnenne IMPHU3HAKOB IIPpHW HEIIOJIHOM JOMHUHUPOBAHHH.
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JurnbpunHoe ckpemmBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO
HACJIEIOBaHMUs ~ MPU3HAKOB.  lluTonormveckwe  OCHOBBI  JTUTHOPUIHOTO
CKpELIUBaHHUS.

CueruieHHoe HacienoBaHue mpu3HakoB. PaGoter T. Moprana. CuerieHHOE
HacJe0BaHUE TE€HOB, HApPYIICHUE CLEIJICHUs MEXIy reHaMu. XPOMOCOMHas
TEOPUs HACJIEICTBEHHOCTH.

I'eneruka mosa. XpOMOCOMHBIM MEXaHWU3M OIpEIENeHHUs Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbli M TeTeporaMmeTHhI moi. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBanue nNpU3HAKOB, CIEIUICHHBIX C
TMIOJIOM.

I'enotun kak uenoctHas cucrema. [lneloTponuss — MHOKECTBEHHOE IEHCTBUE
refa. MHOXECTBEHHBI auieau3M. Bi3auMoneiicTBHEe HeaJUICILHBIX TI'€HOB.

KommemenrapHocts. Onuctas. [lonumepus

3.4

BianmopetictBue reHoTuna u cpepl pu GopMupoBanun Genorumna. MzmeHInBoCTh
npu3HakoB. KauecTBeHHbIE W KOJUYECTBEHHbIE IMPH3HAKU. BUIbI M3MEHUMBOCTH:
HEHACJIEICTBEHHAS U HACJIEICTBEHHASI.

MomudukanmonHas ~ u3MeHuuMBocTb.  Pomep  cpeapl B (opMHpOBaHHU
MoAM(UKAMOHHOM n3MeHunBocTH. HopMa peakuuy npu3Haka. BapuamoHHbIi psag
u BapuarioHHass kpuBas (B. UWoranmncen). CoiictBa MOAM(MUKAIIMOHHOM
M3MEHYHUBOCTH.

I'enoTunmyeckas n3MeHUNBOCTh. CBOMCTBAa NT€HOTUITMYECKON M3MEHYUBOCTH. Buibl
TEHOTUIMHYECKON N3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaIIUOHHASL.

KomOunatuBHass W3MEHYMBOCTh. Mei03 ¥ TOJIOBOM TpollecC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POsIb KOMOMHATHUBHON M3MEHUYMBOCTH B CO3aHUU
TeHEeTUYECKOro pa3Hoo0pa3us B Mpeesiax OAHOro BU/a.

MyranuoHHas U3MEHYMBOCTb. BHIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE U WMHIYLMPOBAaHHBbICE MYyTalUWU. SIepHble M IUTOILUIA3MAaTHYECKUE
MyTtaiuu. COMaTHYECKUE U MOJIOBbIE MyTalK. [ [pHurHBI BOSHUKHOBEHUS MYTaLMH.
MyrareHpl M HMX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MIOHHOIO
npoiiecca. 3aKOH TOMOJIOTHUYECKHUX PSIIOB B HacleACTBeHHON u3meHunBocTH (H.U.

BaBI/I.HOB). BHGH,Z[GpHa}I HU3MCHYUBOCTH U HACJICACTBCHHOCTH

3.5

Kapuotun wuenoBeka. MexayHapoiHas MporpaMma HCCIEIOBaHUS TE€HOMaA
yenoBeka. MeTonbl  M3y4yeHUs TEHETUKH  4YeJIOBeKAa: T'eHEaJOrH4ecKUi,
OJIM3HELIOBBI, IUTOICHETHYCCKHI, MOMYJISIIUOHHO-CTATUCTUYECKHIA,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpemeHHOE onpeaeeHue TCHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IMOMOIIbIO
[MIIP-anamu3a. HacnencrBeHHbsle  3a00j€BaHUS  YelOBeKa. | CGHHbIE U

XPOMOCOMHBIE 0oJie3HHn yeJIoBeKa. bonesznu C HaCJIEICTBEHHOHU
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npeaApacioIOKCHHOCTBIO. 3HaueHne MGI[HI.[HHCKOﬁ TCHCTHUKU B MNPCAOTBpAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIIETKU

3.6

JloMecTukaius 1 ceneKius. 3apoxkIeHue CeNIeKLUU U fomecTukaimu. Yuenue H.1.
BaBuioBa o 1eHTpax MPOUCXOKACHUS W MHOT000pa3us KyJIbTYPHBIX PACTCHUIA.
Ponb ceneknuu B co3aHuU COPTOB PAacTeHMd M MOPOJ KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJJIOB B HACIEACTBEHHOW u3MeHumBocTH H.U.
BaBuioBa, ero 3HaueHue ISl CEIEKIIMOHHON pabOTHI.

Metoapl  CeneKIUMOHHOW paboThl. VCKYCCTBEHHBI OTOOp: MAaccoBBIM U
WHIUBUYTbHBIH. OTtanel KOMOWHAIIMOHHON CEJIEKIIUH. UcnreiTanue
MPOU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OLIEHKH
(eHoTuna NoToMcTBa M OTOOP MO TEHOTHUITY ¢ MoMolIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEIeKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHUYECKUM MyTareHe3 Kak HWCTOYHUK MyTaluid Yy KYyJbTYpHbIX GopM
opranu3moB. Mcrons3oBaHHE€ TEHOMHOIO PEIAKTUPOBAHUS M METOJOB
pexombunanTHeIX JIHK nist momy4deHuss HCXOMHOTO MaTepuaia JJist CEIeKIUH.
[Tonmydenne nommruionioB. BHyTpuBHIOBas ruOpumm3anys. biIM3KOpoacTBEeHHOE
CKpelllMBaHue, Wik WHOpuAuHr. HeponcTBeHHOE CKpelBaHHWe, WM ayTOpUIUHT.
I'ereposuc u ero mpuumnsl. Mcnonb3oBaHue rerepos3uca B cenekimu. OTnanéHHas
rubpumaiyst. [IpeomoneHne Oecruioquisi MEXBUIOBBIX THOPWUAOB. JlocTrkeHUs

CCIICKIIUH paCTeHI/Iﬁ " )KUBOTHBIX

3.7

OOBEKTHI, UCMIONB3YyEeMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIC U TKAHEBHIC KYIbTYPHI,
MHUKPOOPIaHU3MbI, HMX  XapaKTepucTuKa. TpaauuuoHHAas  OHWOTEXHOJOTHS:
xjieboneueHne,  MOJydeHHE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BUHOJEIHE.
MukpoOuonornueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
[TpousBoacTBO  Oenka, AMHHOKHMCJIOT Y  BHTaMHHOB. UckyccrBeHHOE
OIUTIOIOTBOPEHUE. PEKOHCTPYKIMA SULEKIETOK M KIOHUPOBAHUE >KMBOTHBIX.
Merton TpaHCIUTaHTaUUu SAEp KIETOK.

XpoMOCOMHAsi W TIeHHas WHXXEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pexkomOmHanTHbIX JIHK. JlocTmkeHus ¥ TMepCHeKTHBBI
XPOMOCOMHOM M TEHHOM WHXXEHepuu. MeaunuHckue OWOTEXHOJIOTHH.

Hcmonn30BaHue CTBOJIOBBIX KJIETOK

Cucrtema 1 MHOTOOOpa3ne OPraHMIECKOro MUpa

4.1

buonoruueckoe = pazHooOpasue  opranusmoB.  CoBpeMeHHass  cHCTEMa
opranuyeckoro Mupa. llpuHnuNel kKnaccuukanuu opraHu3MoB. (OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

Oco0eHHOCTH CTPOEHUS M KHU3HEACSITETbHOCTH OJHOKJIETOUHBIX OPraHU3MOB.
bakTepuu, apxeu, oJHOKJIETOUHbIE T'PUOBI, OJJHOKJIETOUHbIE BOAOPOCIH, APyrue

IMPOTUCTHI. KomonunansHbie OpTraHHU3MBI. I[BI/DKGHI/IG OOHOKJICTOYHBIX OPraHU3MOB!
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amMEOOUTHOE, )KTYTUKOBOE, PECHUYHOE. 3allluTa y OJAHOKJIETOUYHBIX OPTaHU3MOB.

PazpaxuMocTh y OTHOKIIETOYHBIX OPraHu3MOB. TakCUChI

4.2

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

OcoOenHocTy cTpoeHUs, PYHKIHIA U PACTIONOKECHHS TKAHEH B OpraHax pacTeHUi

4.3

BereraruBHble U Te€HEpaTUBHBIE OpPraHbl pacTeHU. OyHKIUKU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. /[Bu>keHre MHOTOKJIETOUYHBIX PACTEHUN: TPOITU3MBI U
Hactuu. IlornomieHne BOXABI, YIVIEKUCIOrO ra3a M MHUHEPAIBHBIX BEIIECTB
pactenusmu. [[pixanue pacteHuid. uddysust ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cucCTeMbl pacTeHUil. Bblaenenue y pacteHuil. 3ammura y
MHOTOKJIETOYHbIX pacTeHui. Kyrukyna. CpencTBa macCHMBHOM M XUMHYECKOU
3amuUThl. DUTOHIUABL.

PasnpaxxumocTs M perynsuus y opraHusMoB. Pa3npakxumocTe W peryinsuus y

MHOTI'OKJICTOYHBIX paCTeHI/II\/'I. PocrtoBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHOroKkineTouHbple  KMBOTHBIE. B3anMMOCBS3b  4YacTe€ll  MHOTOKJIETOYHOI'O
opranu3zma. TkaHH, OpraHbl U CUCTEMbl OPTaHOB MHOT'OKJIETOYHOTO OpPTraHH3Ma.
Opranusm kak enuHoe nenoe. ['omeocras. TkaHu KUBOTHBIX M YeTOBEKA. THUIIbI
KUBOTHBIX TKaHEH: JIWTEIUalbHas, COCIWHMTENbHAs, MbIIICYHAs, HEPBHAs.
OcobenHoctu cTpoeHHs, (GYHKIMA H PaCIONOXKEHUS TKaHEH B oOpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

Oprasbl U CUCTEMBbl OPraHOB KUBOTHBIX. DYHKIIMK OPraHOB U CUCTEM OpPraHOB.
Omnopa Tena opranu3moB. CKeleTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIii U BHYTpeHHUU ckeneT. CTpOCHUE W THUIbI COCTUHEHUS
KOCTEH.

JIBU>KeHME MHOTOKJIETOYHBIX KWUBOTHBIX. IluTanue xuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue KUBOTHBIX. KokHOE npixanue. XKabepHoe u
JIETOYHOE JbIXaHUE.

JIpIxaHue TMO3BOHOYHBIX >KWBOTHBIX. ODBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS
JIETKUX II03BOHOYHBIX >KMBOTHBIX. JIpIXaTeldbHas cHCTeMa dejioBeka. MexaHu3m
BEHTWJIALIMM JIETKUX Yy NTUL W MICKONUTAIOUMX. TpaHCIOPT BELIECTB Yy
Opranu3MoB. TpaHCIOPT BEHIECTB y KUBOTHBIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHocHas ~ cucremMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIIeHusl. JBONIOIMOHHBIE  yCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CHUCTEMBI TMO3BOHOYHBIX XMBOTHBIX. BblaeneHune y opraHu3MoB. Beinenenue y
*KUBOTHBIX. COKpaTuTeNbHble Bakyoau. Opranbl BeigeneHusa. CBs3b MOJIOCTH Tela

C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMamMu. BrpiaeneHue y MO3BOHOYHBIX
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KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IIOkpoBBI M HX
IIPOU3BOJIHBIE.

Pa3npaxuMocTh 1 perynsanus y OpraHu3MoB. Pa3apaxumMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcuchel. Pa3apaXuMocTh W peryjsiiuss y MHOTOKIETOYHBIX
pacteHuii. PocToBele BelllecTBa U UX 3HAUYCHHUE.

HepBHas cucrema u peiaeKTOpHas peryisiuus Y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBhas cuctema u €€ oTAenbl. IBOJIOIMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM
CUCTEMBI y )KUBOTHBIX.

PazpaGoTka anaropuTMoB M mporpamm s 3PQGEKTUBHONH (YHKIMOHATBHON
aHHOTaLUU TE€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB

MUKpPOOPTaHW3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpraHu3Mm 4eoBeKa U €ro 3I0pPOBbE

5.1

Opransl ¥ cUCTEMBI OPTaHOB 4YenoBeKa. OTAEIBI TOJOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Pednekc u pedunekropHas nyra. be3ycioBHBIE U YCIOBHBIE
peduekcel. 'ymopanbHast perynsiiuuss ¥ SHAOKPHHHAs CHCTEMa >KUBOTHBIX H
yenoBeKa. JKene3bl SHAOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3anMocBs3p HEpBHOW W JHAOKPUHHOM cucTeM. [unoramamo-runodu3sapHas

cuctema. Pednekc u pednekropHas ayra. besycinoBHbIE B YCIOBHBIE pedIeKCh

5.2

3ammrTa opranu3ma ot OosiesHed. MiMmyHHast cuctema venoBeka. KieTounwnii u
TYMOPQJIbHBIA HMMYHHUTET. BpoXI€HHBIN, NpUOOPETEHHBIH CcrienruPpUIeCKUuit
UMMYHHTET. Teopusi KIOHAIBHO-CENeKTUBHOTO uMMyHuTeTa (IL.Dpmux,
®.M.bepuer, C.ToneraBa). BocnaiurenbHble OTBETHI OpraHu3MoB. Poib

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBeHnocHast cucrema u e€ opranbl. Ceplie, KpOBEHOCHBIE COCYIBI H KPOBB.

Kpyru kpoBoobOpamenus. Pabora cepaia u e€ peryssius

5.4

Jpixanue venoBeka. uddysus razoB yepe3 MOBEpXHOCTh KICTKH. JlpIxaTenpHas
cucrema 4enoBeka. JIpixaTenbHas TOBEPXHOCTh. Perynsuus  JbIXaHUA.

JlpIxaTenbHbIe 00BEMBI

5.5

[InmeBapurenbHas cucreMa 4enoBeka. OTaensl MUIIEBAPUTENBHOIO TpPAKTA.
[InmeBapurenpHble  Kene3bl.  BHYTpUIIONOCTHOE M BHYTPHUKIETOYHOE

MUIIeBapeHne

5.6

ITokpoBel M wux mnpousBoiHble. Opransl BblaeneHus. [louku. CrpoeHue u
¢dbyHKIMOHUpOBaHUe HeppoHa. DumbTparus, CeKpenus 1 00paTHOE BCAaChIBAaHUE

KaK MEXaHU3MBbI pabO0Thl OpraHoB BbleneHnsa. OOpa3zoBaHuEe MOYH Y YeNIOBEKa

5.7

IIBI/I}KCHI/IC YeloBeKa: MbImieyHas cucreMa. CKeleTHEIS MBIIINOBI WU HX pa60Ta.

CTpoeHue U TUIIBI COEAUHEHHS KOCTEM

Teopus sBomonuu. Pazputue xu3Hu Ha 3emiie
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6.1

OpomtoronHass  Teopuss Y.  JlapBuHa. Ilpennocwiiku — BO3HUKHOBEHUS
napsuHHU3Ma. JKu3Hb 1 HayuHas aearenbHocTh Y. JlapBuHa.

JIBrokymue cuiibl dBoJonMH BUIOB 1o Y. JlapBuHY (BBICOKass MHTEHCHBHOCTH
pa3MHOXXEHHS OpraHHW3MOB, HACJEICTBEHHas M3MEHYMBOCTh, Ooprba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuHTeTndeckoir Teopuu 3Bomtonuu (CTD). HelitpansHas Teopus
sBomtonud. COBpeMEHHasl SBOJIIOIIMOHHAS OMOJIOTHsA. 3HAYEHHE SBOJIOIMOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

6.2

[Tomynsimust kak »yeMeHTapHas enuHuna 3Bomonud. COBpeMEHHBIE METOIb
OLICHKH T'€HETHYECKOTO pa3zHOoOOpa3usi U CTPYKTyphl mHomynsuuid. M3menenue
reHooHa TOMYJSIUN KaK 3JIEMEHTapHOE 5SBOJIOIMOHHOE SBICHHE. 3aKOH
reHeTuyeckoro pasuosecus Jxx. Xapau, B. BaiinGepra.

DOneMeHTapHble  (AKTOPHl  (IBIDKYIIME CHUJIBI) ABOMIONWHA. MyTallMOHHBIN
mporecc. KomOunaruBHass u3MeHUMBOCTh. [Jlpeiid) TreHOB — ciydaifHbIC
HEHANpaBJICHHbIE HW3MEHEHHMsI YacTOT amjeneil B momymsauusx. OQQexT
OCHOBATEJIA. Murpanum. N3onsus MOMYJISIAN: reorpaduyeckas
(mpocTpaHCcTBeHHas ), Orosornueckas (pernpoIyKTUBHA).

EcrecTBeHHblii 0TOOp — HampaBisiommid  ¢axtop dBomonuH.  DOpMEI
€CTeCTBEHHOTO OTOOpa:  JBMKYIIUH, CTAaOMIM3UPYIOIIUH, pa3pbIBAIOIINN
(mu3pyntuBHBIN). [TooBoit oTOOP.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIOIMH.
Bo3HukHOBEHHE  NPHUCIIOCOONCHM Yy  OpraHu3mMoB.  ApoMopho3bl |
uanoanantanuu. [IpuMeps! npucrnocoOyieHuit y oprann3mMoB. OTHOCUTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHNU3MOB.

Bun, ero kpurepum wu cTpykTypa. BmumooOpazoBaHme Kak pe3yabTaT
MUKposBoJtonu. M3omsamus — ximrodeBoil (akrop BumooOpazoBanus. Ilytu u
CHIOCOOBI BUJI000pa30BaHHUS: aJJIONaTPUIECKOe (reorpaduueckoe),
CUMITaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJTUIUIOUIU3AIIHS,
rubpuanzaiys). JJIMTenbHOCTh 3BOTIOIUOHHBIX MTPOLIECCOB.

Mexanu3mbl GOPMHUPOBAHUS OHOJIIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMONOTHHM B pa3pabOTKE HAYYHBIX METOJIOB COXPAaHCHHS
O6unopazHooOpaszusi. MUKpPOIBOIIONUS U KOIBOJIOLMS MAapa3uTOB U UX XO3S5EB.
Mexanu3mbl OPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI

C HeH

6.3

Meroasl m3ydeHuss MakpodsBoironuu. I[lameoHTonornueckne MeToapl N3ydeHHs
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKHUE PSAIBI OPTAaHU3MOB.
buoreorpadudeckue meroapl nzydeHus sBomtonun. CpaBHeHue Gpuopsl u (ayHsl

MaTepUKOB M OCTpOBOB. broreorpaduueckue odmactu 3emnn. Buabl-sHIeMuku u
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PETUKTHI.

OMOpPHOIOTHYECKHE ¥ CPaBHUTEIBHO-MOP(POIOTUYECKUE METOAbl HM3y4CHUS
ABOJIIOLIMU. ['eHeTHYeckne MEXaHU3Mbl HBOJIIOIIMM OHTOTEHEe3a M TOSBIICHUS
HBOJIIOLIMOHHBIX ~ HOBUIECTB. |'OMOJIOTMYHBIE U  aQHAJOTUYHBIE  OPraHbI.
PynumenTtapusie  opranbl M araBu3Mbl.  MOJEKYISPHO-TEHETUYECKHUE,
OMOXMMHYECKHEe ¥  MaTeMaTUYeCKWe  METOAbl  W3YYCHHS]  DBOIIOIIHU.
I'omonoruynsie reHbl. COBpEeMEHHbIE METO/bI MOCTPOEHUS (PHIOT€HETHYECKUX
JIePEBbHEB.

XpOMOCOMHBIE MYTAIUU U 3BOJIIOIUS TECHOMOB.

OOmue 3aKkoHOMEpHOCTH (MpaBuia) 3BOMIONMU. HeoOpaTUMOCTh HBOIIOIHH.

AnantruBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOIIUN

6.4

Hayunble rumore3bl MNPOUCXOXKIEHUS JKM3HM Ha 3emse. AOuoreHes u
naHcnepmus. JloHay4dHbIe IPEACTAaBICHUS O 3apOXKICHUU KU3HU (KPEAMOHU3M).
['mnorte3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OIBITAMU
®. Pemu, JI. Crnamnanuanu, JI. Ilacrepa. IlpoucxokieHue KU3HU U
acTpOoOHOJIOTHS.

OcHOBHBIE 3Tanbl HEOpraHW4YecKoW HBomronuu. [lnanerapnas (reosormueckas)
HBOJIONMUS. XUMHUECKass »dBOJIOLUSA. AOHOTCHHBIM CHHTE3 OpPraHUYeCKUX
BemiecTB u3 Heopranmueckux. Omeir C. Mumutepa u I'. KOpu. O6pazoBanue
noauMepoB U3 MoHoMepoB. KoanepBarHas rumnore3a A.W. OnapuHa, rumoresa
nepBuyHOoTO OynboHa JIx. XonmeilHa, reHeTwdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) u runoreza «mvupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Ucropus 3emnu u metonsl €€ u3ydeHus. VIckomaeMble OpraHMYE€CKHE OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAS U a0OCONIOTHAs T'€OXPOHOJOTHSL.
I'eoxpoHosornyueckas 1mKkasa: 0HbL, Apbl, HEPUOBL, JTOXH.

Hauanensle 3Tansl oprannyeckoil 3Bostouuu. [losBiaeHnEe U 3BOJIIOLUS MEPBBIX
KJIETOK. OBoOMIOIMS MeTabonu3Ma. BO3HUKHOBEHHME TMEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOTUIEHKH KaK aHaJIoT TEPBhIX Ha 3eMJyie COOOIIECTR.
CrpomaTonutsl. [IpokapuoThl U 3yKapHOTHI.

[TpoucxoxxaeHue 3ykapuoT (CUMOHOTreHe3). DBOJIOIMOHHOE IPOUCXOXKICHHE
BUpYyCOB. IIpomcxoxJeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOMIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pactenuid. Bbixox pacrenuil Ha cyumry. IlosiBieHHe CIIOPOBBIX PAacTeHHU H
3aBoeBaHne uMMH cymu. CemeHHble pacTeHus. [IpoucxokaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tallbl JBOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl
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KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX
tunos. [lepBrie XOproBbIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLHUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampuouit u pentuinuii. [IpoucxoxaeHNE MIICKONHUTAOININX U
ntun. [lpunmun xmoyeBoro apomopdo3a. OcBoeHue OECHO3BOHOYHBIMU U
II03BOHOYHBIMU KMUBOTHBIMH CYILIH.

Pa3BuTHe xu3HM Ha 3eMJie 10 ApaM U NEepHoJaM: apXei, MpOoTepO30i, NaIeo30H,
Me30301, KaiHO30M. OOmas XapakTEepPUCTHKAa KiIMMaTa M TE€OJOTHYECKHX
npoueccos. [losiBIeHue U pacuBeT XapaKTepHBIX OpraHU3MOB. YTIeo0pa3oBaHUeE:
€ro yCJIOBHSI U BIMSHUE HA Ta30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMHUPAHHS — 3KOJOTMYECKHE KpHU3UCHl mpouuioro. IlpuumHsl u
CIEACTBUSI MACCOBBIX BbIMUpPAHUH. COBPEMEHHBIM SKOJOTMYECKHI KPHU3UC, €O

0CO0EHHOCTH

6.5

Paznenst w 3agaum anTpomnosiorud. Metonbl aHTpononorud. CTaHOBIEHUE
MIPEACTABJICHUH O MPOUCXOKACHUM YeIoBeKka. COBpEMEHHBIE HAYUYHbIE TEOPHH.
CxoacTBO 4enoBeKa C KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHUE YEIOBEKa.
CBugerenbcTBa  CXOJACTBA  4YEJIOBEKAa C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTUYECKHE, (hU3M0IOT0-OMOXUMUYECKHE,
noBegeH4Yeckrue. OTINYUS YeIOBEKa OT )KMBOTHBIX. [IpsIMOX0XkKI€HHE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. PazBuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JBrkymue cuibl ((pakTopbl) aHTPOIOTeHe3a: OWOJOTHYECKHE, COIHAIbHBIC.
CooTHoIIeHEe OMOJIOTHYECKHUX M COIUANTBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.
OcCHOBHbIE CTaAUU AaHTPOIOreHe3a. ABCTPAIONUTEKH — IBYHOTHE TIPEAKHU JIFOIEH.
UenoBek  ymenblii, TE€pBbIE M3FOTOBJIEHUS oOpyAud Tpyaa. Yenosek
MPSMOXOJISAIIUNA W TEPBBIA BBIXOA JIOACH 3a mpenensl Adpuku. YemoBek
reienpOepreckuii — oOmUi TpPeJoK HEaHAepPTATbCKOTO YelIOBEKa U YelIOBEKa
pasymHoro. YenoBek HEaHIEPTAIbCKUNM KaK BHJ JIFOAEH XOJIOJHOrO KiMMara.
UenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JIEHUCOBCKUU YEIOBEK, OCBOCHHE
KOHTHHEHTOB 3a MpenaeaamMu AQpuKH.

DOBOIIOLUS COBPEMEHHOTO 4YenoBeKa. ECTECTBEHHBIM OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHBIA mporiecc W noaumopdusm. [lomynsannoHHbIE BOJHBI,
npeiid reHoB, Murpanus 1 «3G(exT ocHOBATENS» B MOMYJISAIUSIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacel. Ilonstue o pace. bonbmume pacel:  eBporeougHas
(eBpasmiickasi),  aBCTpaJO-HETpoUAHas  (PKBaTOpHAJIbHAsA),  MOHIOJIOMJHAsS
(a3maTcko-amepuKaHcKas). Bpemss u myTu pacceieHHs] uyeloBeKa MO IUIaHETe.
EnuncTtBOo  yenoBeueckux pac. HayyHas  HECOCTOSTENBHOCTH — pacHU3Ma.

[TprucnocoOIeHHOCTh YelloBeKa K pa3HbIM YCIOBHUAM OKPYKAIOLIEH Cpeabl.
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Bnusinue reorpaduueckoid cpensl W apeiida TreHOB Ha MOPQOIOTHIO U

(bU3MONIOTHIO YeIoBeKa

DKOCHUCTEMBI U IPUCYILINE UM 3aKOHOMEPHOCTH

7.1

Pa3nens! u 3agaun sxosioruu. CBsi3b 3KOJIOTUH C IPYTUMH HayKaMHU.
Meroasl skonoruu. llonmeBbie HaOMOAECHHS. ODKCIEPUMEHTHI B IKOJIOTHH:
MpUPOJHBIE M JabopaTopHble. MoJETMpOBaHWE B HSKOJOTHH. MOHHUTOPHUHT

OKpYKaroIIel Cpe/Ibl: TOKATbHBIN, pErHOHANTBHBIN U TI00ATBHBIHA

7.2

Dxonorundeckue (GakTopel W 3aKOHOMEPHOCTH X JnedctBus. Kiaccudukarus
IKOJIOTHUECKUX (DaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, AaHTPOIOTCHHEIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHS 3KOJOrWdyeckux ¢akropos. IIpaBuio
vmuanmyMma (K. npenrens, 0. JIubux). TonepanTHOCTb. DBpUOHMOHTHBIE W
CTEHOOMOHTHBIE OpPTraHU3MBI.

Abunornueckue (akropbel. CBeT Kak sKosoruueckuit (axrop. JleiicTBue pa3zHbix
Y4acTKOB COJIHEUHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHUE TPYIIIBI
pacTeHMii M >KMBOTHBIX MO OTHOLIEHHIO K cBeTy. CurHanmpHash pojb CBeETa.
DOoTONEPUOAU3M.

Temmeparypa kak 5kojoruueckuii Qaxrtop. JlelicTBHe TemmepaTypbl Ha
opranusmsl. [IoMKMIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak 9konormueckwit  paktop. IIpucmocobneHust pacteHuil K
noJyiepKaHuto BogHoro Oamanca. Kmaccudukarust pacTeHHI MO OTHOIICHUIO K
BoJie. [Ipucnocobaenus >KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXKHMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JyILIHAs, IOYBEHHAas,
ryOMHHas  TMOANOYBEHHAs, BHYTPUOpPraHu3MeHHas. DOU3NKO-XUMHUYECKHE
0CcOOEHHOCTH cpex OoOHuTaHus OpraHu3MoB. llpucnocoOneHusi OpraHu3MOB K
KU3HU B Pa3HBIX CPENaAX.

buonoruueckue putmbl. Bueninue u BHyTpeHHHE pUTMbL. CYyTOUHBIE U TOJTUYHBIE
putMbl. [IpHcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSM YCIOBUI
KU3HU.

Kusznennsie ¢opmbl opranu3moB. [loHarue o xu3HeHHOU (opme. JKu3HEHHBIC
(dbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJETHHE TpPAaBbl,
oJHOJeTHUE TpaBbl. JKuzHeHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI,
a3poOHoHTHL. OCOOEHHOCTH CTPOSHHS U 00pasa KU3HH.

buotnueckue Qakropbl. Buabpl OMOTHYECKHMX B3aWMOJCHCTBUN: KOHKYPEHITHA,
XHUIIHAYECTBO, cuMOU03 u ero ¢opmel. [lapazutusm, koomepausi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPaAHTCTBO, HaXJICOHUYECTBO). Hetpoduueckue
B3auMoOJeiicTBUS  (Tomuueckue, (Qopudueckue, (Habpuueckue). 3HAUCHUE

OMOTHYECKMX B3aMMOJICUCTBUI JUIsl CYIIECTBOBAaHUS OPraHU3MOB B cpefe
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obutanus. [IpyHINIT KOHKYPEHTHOT'O UCKITIOUEHHS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH momyisiiuu. [lomynauus kak Ouojoruueckas
cucremMa. Poiib HEOTHOPOTHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOCHHOCTEH
Ouoyoruy BUIOB B (DOPMHPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPBHI MOIMYJISIIHAMA.
OcHOBHbBIE TMOKa3aTeNyd MOMYJALHUUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pacTHas M
MOJIOBAsl CTPYKTypa, pOKIAEMOCTh, TMPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaIHL.

Dkosioruueckasi CTpykrypa mnonyiasauuu. OIleHKa YHUCICHHOCTH TOIYJISIUU.
JluHamuka momynsauuu U e€ perynsuus. buotuueckuil moTeHIMAN MOMYJISIIIUH.
MonenupoBanue JUHAMHKU —monyiasiuu. KpuBble pocTa  YHCIEHHOCTH
nomyisitiui. KpuBble BBDKHBaHUS. Perymnsiusi 4MCICHHOCTH MOMYJSIUN: pOJb
(GakTopoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. DKOJIOTUYECKUE
crpareruu Bua0B (r- u K-crparterun).

[TonssiTue 00 »SKoNOrMYEeCKOW HuUmIe BUAa. Mectoobutanue. MHoroMepHas
Mozenb sKkonormyeckod Humm Jixk.M. XatumHcoHa. Pasmepbl 3KOIOrMYecKon
Huy. [loTeHnnanbHas U peain30BaHHAs HUIIH.

Bung kak cucrema mnomynsiumii. Apeanbsl BHAOB. BuIbl M HMX JKU3HEHHbBIC
CTparerud.  3aKOHOMEPHOCTM  NOBEACHUS M MHUTpalUid  KUBOTHBIX.

buonornueckme nHBa3Un YYKCPOAHBIX BUI0B

7.4

CoobmiectBa opranu3moB. buorneno3 u ero crpykrypa. CBs3u MEXIy
opranm3MamMu B OWOIlEHO3e. DKocucTeMa Kak OTKpbiTas cuctema (A.J[x.
Tencnm). DyHKIIMOHATBHBIE OJIOKM OPTraHW3MOB B DIKOCHUCTEME: MPOIYIICHTHI,
KOHCYMEHTBI, PeaylleHThl. Tpodudeckue ypoBHU. Tpoduyeckue Iend W CETH.
AbGuotnueckue 0yoku dkocucteM. [louBbl U Wbl B dKocucTemMax. Kpyrosopor
BEILIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OCHOBHBIE TOKa3aTeNIM AKOCUCTEMBl. buomMacca W mpoayKiusa. DKOJIOTUYECKUE
MUPaMUIBI Yrcesl, OMOMAacChl M SHEPTHH.

HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKieccud. [lepBuuHble U
BTOPUYHBIE CYKIIECCUM W WX TMPUYUHBL. AHTPONOTE€HHBbIE BO3ACHCTBUS Ha
cykneccnn. KimmmakcHoe coobmectBo. bropasHooOpasue u MmomHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipuponnbie 3KOCHUCTEMBI. AHTPONOTEHHBIE SKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArpotieHo3. Paznuuus Mmexxay aHTPOIIOT€HHBIMU U IIPUPOIHBIMU SKOCUCTEMAMH.
Ypboskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. ['opojackas ¢uiopa u
(dayna. CuHaHTpOnHM3anUs TOPOACKON dayHbl. bromornueckoe u X03sHCTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOO3IKOcHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[IepeHoc sHepruM M BEUIECTB MEXIY CMEKHBIMH KOCUCTEMaMHU. Y CTOMYUBOCTh
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OpraHnu3mMoB, HOHyJ'I}II_II/II\/'I U OKOCUCTEM B YCIOBHUAX CCTCCTBCHHLIX U

AHTPOINOT€HHBIX BO3CUCTBUN

7.5

buochepa — oOmemnanerapHas o6omo4yka 3eMiHu, T CYIIECTBYET WIH
cyliecTBoBana XH3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6nactu
ouocdepsl u e€ cocran. JKuBoe BemecTBo Onocdepsl U ero PyHKITUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rnobanpHOM  dKOocUcTeMbl.  J/luHammudeckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OHOT€OXMMHYECKHE IHMKJIBI (yryiepoa, a3oTa).
PurmudHOCTS siBIIeHMIA B Onocdepe.

3onanbHOCTh OMocheprl. [lonsarrne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJPA,
XBOWHBIC Jieca, CMCIIAHHBIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOphbs. Kimmar, pacTUTCNbHBIA U
KUBOTHBIA MHp OMOMOB CYIIIH.

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

ouochepHbIx QyHKIHIHA

7.6

DKosornyeckue KpU3uChl M UX NMpUUMHBL. Bo3zelicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AYIIHOW cpebl. OxpaHa BO3ayXa. 3arps3HEHUE BOAHOU Cpebl.
OxpaHna BoAHBIX pecypcoB. Pazpyiienne mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimnmara.

AHTpPOIIOT€HHOE BO3JEHCTBUE HAa PACTUTEIbHBIM M XUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHbBIE MPUHIIMIBI OXPAHbl MPUPOIBI.
Kpacupie xkaurn. Ocobo oxpansiemble mpupoansie Ttepputopun (OOIIT).
Borannueckue cazpl 1 300JJ0THUECKUE MAPKH.

OcCHOBHbIE TPUHLHUIBI YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA W MPUPOJBIL.
PammonanbHOe  NMPHPOJOINONB30BAaHHME UM COXpaHEHHE  OMOJIOTHYECKOTO

pazHo0Opa3zus 3emin
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

87



88



