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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ydeOHOMy mpeamery "buomnorus" (manee - Ouosorus) Ha
YpOBHE cpeqHero obuiero oOpazoBaHusi pazpaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @eaepauuny,
dI'OC COO, Konuenuuu npenojaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHOi paboueit mporpaMMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayO6naéHHoro ypoBHs uizydenus (10-—11
KJIACChI) SIBJISICTCSI OJTHUM M3 KOMIIOHEHTOB MpeaMeTHon obnactu «EctecTBeHHO-
HayuyHble TmpenMeTs». CorjacHo mnonoxeHusM OPI'OC COO mnpodunbHbIE
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
muddepentinan  oOydeHUsT Ha YPOBHE CpeaHEro ooOimero oOpa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o0IIMM, CpeHUM TpodeccrnoHaTbHBIM U BBICIINM 00pa3zoBaHueM. B To xe Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MIPUOPUTETHOE pelIeHuEe 00pa30BaTEIbHBIX, BOCHHUTATENIBHBIX M PA3BUBAOIINX
3a/1a4, CBSA3aHHBIX C MpoQopUeHTalMed OO0YyYalolUXCs W CTUMYJIMPOBAHHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOTO 3HAHHUS, CBS3aHHOTO C OHMOJIOTHEH,
MEIUIUHON, SKOJIOTUEH, ICUXOJOTUEN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mnpenMery "buosiorus" naér mpejacTtaBieHUE O
Heau M 3ajadax u3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YpPOBHE, OIpeneseT 00s13aTreabHoe (MHBAPUAaHTHOE) IPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne MO Kiaccawm,
PEKOMEHIyeT TMOCIEAOBATEIbHOCTh HM3YyUYEHHUS YYEOHOro marepuana ¢ y4EToM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBfA3€H, JIOTUKA y4eOHOTO Mpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuatomuxcsi. B mnporpamme 1o Ouonoruu
peaau30BaH MPUHIIMIT MPEEMCTBEHHOCTH C HU3y4YeHHUEM OWOJIOTUM Ha YypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyarojaps 4YeMy  IPOCMATpPUBAETCS
HaIlpaBJIEHHOCTh HA  MOCJIEAYIOIIEe pa3BUTHE  OHOJOTMYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUH O 310pOBOM 00pa3e >KU3HM, Ha
BOCIIMUTaHHE OEpEeKHOTO OTHOUICHHMS] K OKpy)Kawolled NpupoaHoi cpexne. B
nporpaMme Mo OHMOJIOTMM TaKKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpedboBanuii PIOC COO Kk mIaHUPYyEMBbIM
JUYHOCTHBIM, METAlpeAMETHbIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHUus U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Yarommxcsi MO0 OCBOCHHUIO COJIepKaHUS OUOJOTUYECKOTO O0O0pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

VYyuebnsiii npeamMer «buonorus» Ha ypoBHE cpegHEro odmero oopa3oBaHUs
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimpeHye U yriayOseHue 3HaHMM oOydaroIMXcsi O JKMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, AMOpPUOJIOTMU W OMOJIOTUM pa3BUTHA,
I€HETUKHU, CEJIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYEHHUS U KOJIOTUH.

Nzyuyenne ydeOHOoro mnpeamera «buonorus» Ha yriIyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIUXCSA K IMOCIEAYIOMEMY IOJTYYEHUIO
OMONOrMYeckoro  o0pa3oBaHMs B By3aX U OpPraHM3alMsIX  CPEIHETO
npogeccuoHanbHOro oopa3zoBanusi. OCHOBY €ro CO/AEpKaHMs COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJAYYEHHBIX NPH U3YYEHUH  OOYyYarOIUMHUCH
COOTBETCTBYIOIIMX CHCTEMATHYECKUX Pa3JeloB OMOJOTMH HA YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUA TOJMy4YarOT pa3BuTHe. Tak,
pacmMpeHsl U yriyojeHbl OWMOJIOTMYECKHE 3HAHHUS O PACTEHUSX, YKUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HHU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIAJIHOTO U TIOMCKOBOTO
XapakTepa, KOTOPble MOXHO HCIOIb30BaTh KaK OPUEHTHUPHI JJISl MOCIETYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpanusi OMOJOTMYECKMX 3HAHWM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYEHHBIMH OOYYAIOUIUMHCS NpPU HU3YUYEHHUU
($u3MKH, XUMHH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa nporpammsl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxkaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHUU.
CorylacHO UM, U3y4arOTCs CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTaHU3ALMH, 3BOJIOLMHY OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHUs OMOJIOTMUYECKOro pa3HooOpaszus 1utanetel. Tak, B 10 kmacce
U3Yy4aloTCd OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOM OHOJOruu, 3MOpUOJIOTHH U
OMOJIOTMU PA3BUTHS, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUH U CUHTETHYECKOU
OMOJIOTHH, AKTyaJIM3UPYIOTCS 3HAHUS OOyyaroumxcs Mo OOTaHUKE, 300JI0THUH,
aHatoMuu, (usuonoruu uenoBeka. B 11 kiacce wH3y4aroTCsi 3BOIIOIMOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U yUeHHUE 0 Ouocdepe.

VYuebnsiii npeamer  «buosnorus»  mpu3zBaH  00€CNEUUTh  OCBOEHUE
o0yyaroIuMHICs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIe)KAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O
CTPOEHMHM, MHOT000pa3MM MU OCOOCHHOCTSIX KIETKHM, OpraHu3Ma, MOMyJIsSIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOIIMXCS HAYYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aClEKTaX OMOJOrMYecKuX 3HaHuM. [[ns
pa3BUTHA M TOJNJEP)KAHUS HHTEpeca oOydarolmuxcs K OHWOJOrMM Hapsay co
3HAYUTENIbHBIM 00bEMOM TEOPETHUECKOI0 MaTepHalia B COAECPKAHUU MPOTPAMMBI
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U PA3BUTHS
TOM WM MHOW o00nacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEIICHUE BAKHEUIIUX OMOIOTMYECKUX U SKOJOTUYECKUX POOIIEM.



[enps uzyuenus yueOHoro npeamera «buonorus» Ha yriry0JIEHHOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra H NPUOOPETEHHE YMEHHI
UCIIONb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00acTu
npo(hecCHOHANBHOM JESITENbHOCTH, CBSI3aHHOW C OHMOJOTHEH, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

JoctikeHue 1enu u3ydeHus ydyeOHoro mnpeamera «buonorus» Ha
yrayO0aEHHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOUINX 3aa4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOIOTHUECKUX TEOPHSX, KOHIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHUHY MHUDA; O
CTPOEHMHM, MHOT000pa3MM U OCOOEHHOCTSIX OHMOJOTMYECKHX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISIUS, BUA, OMOTEO1IeH03, Orocdepa); O BBIIAIOUINXCS OTKPBITUSIX
¥ COBPEMEHHBIX MCCIIECIOBAHUSAX B OMOJIOTHH;

O3HAaKOMJIEHUE OOYyYarolmMXcsi C METOJaMU TO3HAHMS KUBOW MPHUPOJBIL:
UCCJIEIOBATEILCKUMU  METOJlaMi  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOH W
KJIETOYHOM OHMOJIOTUU, HSMOPHUOJIOTUU U OHOJOTUU PA3BUTHS, TEHETUKH W
CeJICKUIMH, OWOTEXHOJOTMM M CHUHTETHYECKOM OHOJIOrMM, NaJIeOHTOJIOTHUH,
HKOJIOTMHU);  METOAAMHM  CaMOCTOSITEJIBHOTO  NPOBEIEHUA  OHOJOTMYECKUX
UCCIIEIOBaHU B JlabopaTopu U B mpUpoae (HAOIOAEHHE, H3MEPEHUE,
HKCIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJICHHE OOYyYarOIIMMUCS YMEHHUSMHU: CaMOCTOSATEIbHO  HaXOAWTh,
aHAJIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HH(POPMALIMIO; IOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJOTMEN M CUMBOJIMKOM; YCTaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-DKOHOMHYECKMMH M 3KOJOTHYECKHUMHU
npobsieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCJIEJACTBUS CBOEH JEATEIbHOCTH IIO
OTHOILICHUIO K OKpPYXKalIlel NpUpOAHOM cpeae, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKPYXKAlOIUX  JIIOJIeH; OOOCHOBBIBaAaTH W COOMIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00JeBaHUM, MpaBuiia TOBEACHUS B MPHUPOJIE U
oOecrieueHus: 6€30MacHOCTU COOCTBEHHOMN KM3HENEATEILHOCTH B YPE3BBIYAMHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO  XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIC HAYYHBIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BuTHE Yy 00yYarOIIMXCsl MHTEIJIEKTyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IPOLECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMU U COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMM B OHWOJIOTHH, pEIIaeMbIMH €10 MpoOjeMamMH, METOJO0JOoTuei
OHOJOTUYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUSI AKCIIEPUMEHTATBHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3a7a4, MOJIECIMPOBaHUS OMOJIOTUYECKUX
O0OBEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YYaIOIUXCSl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJICJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
FeHEeTUYECKOM TPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEJACHUS B MPHUPOJIE;
WHTETpallii €CTECTBEHHO-HAYYHbIX 3HAHUI;

npuoOpeTeHrne  OOy4YaroIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIbHOM
PUPOAOTIOIL30BaHUN (COOJIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJIE, OXPaHbI
BUJIOB, DKOCUCTEM, OUOCchephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpyXXaromux Jojnei  (cobmomenuss wMep mnpodunaktuku — 3a00JIeBaHUH,
obecrnieueHrne O€30MaCHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHME  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpAa  OOYYaIOIIUMHUCS
VHIMBUTy aJIbHOU o0pa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NocJIeyoueMy Tpo(ecCHOHATbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTy JIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OWOJIOTHMH Ha YTiIyOJIeHHOM
YPOBHE CpeaHero oobuiero oopasoBanusi, cocrabisger 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJETO).

OT6op opraHuzalMoHHBIX (HOPM, METOJOB U CPEICTB OO0yUEHUS] OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(UKH €ro COJEp’KaHUs M HaIpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTeNbHBIM YCIOBUEM MTPU 00YYEHUHU OMOJIOTUN HA YIIIyOJIEHHOM YpPOBHE
ABJIAETCSl TPOBEJICHUE JTA0OPATOPHBIX M MpakTudyeckux padot. Taxxke ydactue
OoOy4Yaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMAaTUKa KOTOPBIX OMPENENAECTCS YYHUTEIEM Ha OCHOBE HMEIOLIUXCS
MaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBUM.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Copnep:kaHue mporpamMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocy1apcTBeHHOM utoropou arrectaiuu (I'MA).

Tema 1. BuoJiorns kKak Hayka

CoBpeMeHHast O0MoJIorus — KOMIUIEKCHas: Hayka. KpaTkas ucTopust pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKd M HU3ydyaeMble HMMH  MPOOJIEMBI.
dyHIaMEHTalbHbIE, NPUKIAIHbIE K TIOWCKOBBIE HAy4YHbIE MCCIEIOBAaHUS B
OHOJIOrUN.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYy4YHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosoruedd. 3HaueHHEe OHMOJOTUU B
[PAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKa: MEIULHMHE, CEIbCKOM XO35MCTBE,
MPOMBIIJIEHHOCTH, OXPaHE MPUPOBI.

JleMoHCcTpanumn

[Toptpetsr: Apucrotens, Teodpact, K. JIluaneit, XK. b. Jlamapk, Y. lapsuH,
VY. I'apgeit, I'. Mennens, B. 1. Bepuanckuii, 1. I1. I1aBnos, U. 1. Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuii, JIk. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupsl U cxembl: «CBsI3b OUOJOTMM C JPYTMMH Haykamuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3yYEHHUE

KuBble cucTEeMBl Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JHWCKPETHOCTh U LEJIOCTHOCTb,
CIHOXXHOCTh M YIOPAJOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIPHbIM, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIM, MOIYJISIIIMOHHO-BUIOBOMH, AKOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHsiii. Ilporecchl, TPOUCXOIANINE B KUBBIX
cucremax. OCHOBHBIC Mpu3HAaKU KUBOro. Ku3Hb Kak (opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromme xuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.

N3yuenue xuBbIX cucteM. MeTonsl Omosornueckor Hayku. HaGmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alusl, MeTaaHanus3. llonarue o 3aBucuMon u
HE3aBUCUMOM mnepemMeHHOW. IlmanmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonstue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbIX. OIl€HKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ysbratoB. [IpUunMHBI UCKaKEHUs PE3YyJbTAaTOB »JKcnepuMeHTa. [loHsathe
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU KU3HW», «buonornueckue
cuctembl», «CBOWCTBAa KUBOW MAaTEpUN», «YPOBHU OPraHU3alld >KUBOUN
npuponb», «CTpOeHHE MKUBOTHOW KIIETKM», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranmsma», «buoreorenos», «buocdepa», «MeTosl
W3YUYCHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJoBaHME  JJisi  IIPOBEICHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHue pas3IuyHBIX METOAOB IPH
V3YYECHUH KUBBIX CUCTEMY.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAWHUIIA KuBoro. HMcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE NOJIO)KEHHUSI COBPEMEHHOW KJIETOYHOMN
TEOPHH.

Meroabpl  MOJIEKYJIIPHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOTIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHbIX aToMOB, auddepeHnnanIbHoe
HEeHTpUPYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yueHnue ¢urcuposanHvix
K1emoK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemokx.

JlemoHcTpanuu

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

Tabmuupl 1 cxembl: «CBETOBOM MHKPOCKOIDY, «DJIEKTPOHHBIM MUKPOCKOID,
«HcTopus pazBUTHSA METOLOB MUKPOCKOTIUI.

OObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTnueckas padora «M3yueHne MeETONOB KJIETOYHON OMONOTUU
(xpomarorpadus, anexrpodopes, auddepeHuaIbHOe IEeHTPUGYTrUpOBaHUE,
[1LIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bozma m €€ posp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHE B CTPYKTyPUPOBAHUU
KJIETKH, TEIUIOPEryysiuu. MuHepanbHble BEIIeCTBA KJIETKH, WX OMOJIOruueckas
poJib. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnojauMepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKOBOM Mosiekysbl. [lepBuuHas
CTpyKTypa Oenka, MenTujaHas CBi3b. BTopuuHas, TpeTu4Has, YETBEPTHUUHAS
cTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Knaccupukauuss  Oenkos.
buonornueckue pyHkuu 6e1KoB. [lpuonsi.



Yraesoasl. MoHOCaxapuapl, AUCaXapyubl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.
OO0mumii T1IaH CTPOEGHHUS U (PU3MKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. T'uapodunsHo-ruapodhoOHbIe cBoMicTBa. Kiaccudukamms munuaos.
Tpurnmuuepunsl, $ochonunuasl, BOCKH, CTepouabl. buojorumueckue GyHKIUU
munuaoB. OO1Me CBONCTBAa OMOJIOTMUECKMX MEMOpaH — TEKy4eCTbh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunosesie kucnotsl. JJHK m PHK. CrpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommiementapuoct. [IpaBmimo Yapradda. Ctpykrypa
JAHK — nBoiinasi cnupans. Mectonaxoxaenue u ouosnornueckue pynknuu JJHK.
Buaesl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B moliekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKHU, UX (DYHKIIMH B
Kietke. J[pyeue wuyxneozuompugocpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomMuxu, mpancKpunmoMuKu, npomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OMO(DU3NYECKHUE UCCICIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuOMONEKyl. MooenuposaHnue
CMpPYKmMypsl U OYHKYUti 6UOMONEKYI U UX KOMNaeKkcos. KomnvromepHulil ouzaiin u
opeanuyeckull Cunme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, /. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[uarpammer:  «PacripeneneHue XMMHUYECKMX JJIEMEHTOB B HEXKHBOU
npupoze», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IIPUPOAEY.

Tabmuubl u cxembl: «llepuoguyeckas TaOaUIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHne MoOJeKynsl BOAbDy, «BemecTtsa B cocraBe opraHuzMoB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbD», «CTpoeHHE MOJIEKYT
yriieBooB», «CTpoeHHe MOJIEKyd JHNUAOBY», «HyKIenHOBBIE KHCIOTBI»,
«Ctpoenue Mosnekyiasl ATOy.

O6opynoBaHue: XUMUYECKast MOCy/1a U 000pyI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCIIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
peaKuin.

JlaGoparopuass  paGora  «lccienoBaHue — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue 1 QYHKIMH KICTKH

Tumbel  KIETOK: JyKapuoTHYecKas W Ipokapuoruyeckas. CTpyKTypHO-
(GyHKLIHOHAJIbHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHuecKkoi kineTku. Kinetounas creHka OakTepuii U apxei.
Oco0OeHHOCTH CTpOEHUsI TeTepoTpodHON U aBTOTPOPHON MNPOKAPUOTHUUECKUX
KJIETOK. MecCTo U poJib MPOKapHUOT B OMOIIEHO3aX.

Crpoenue U (YHKIIMOHUPOBAHHE AYKapUOTHUYECKOU KJIETKH.
[Inazmatnueckas wmemOpana (miasmanemMma). CTpykTypa IUIa3MaTHYECKOU
MeMOpanbl. TpaHcroOpT BelIeCTB Yepe3 IIa3MaTUYecKyt0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeru€énHas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbsl. Pabotra HaTpuii-
KaJUEeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (aronuTo3. DK301uTo3. Kiertounas
cteHka. CTpykTypa U QyHKIMH KIETOYHOU CTEHKU PACTEHH, TpHOOB.

[uromnasma. [{uro3zone. Lutockener. JIBuxkeHne nuroruiazMbel. OpraHouabl
kietku. OaHoOMeMOpaHHBIE OPraHoubl KIETKH: JHAOIJIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKUHMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouA0B KieTKH. CTpoeHHe TpaHyISPHOIO PETHKYIIyMa.
Mexanuszm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  SHIOIUIA3MATHYECKUUN
petukynym. CekperopHas ¢yHkius anmaparta [onsmku. Moougurkayus 6enxos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIX Ki1eToK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KJIETKU:  MUTOXOHJPUHU,  IIJIACTUIBI.
IIpoucxoacoenue mumoxonopuii u niracmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoernne u (yHKIIUM MUTOXOHIpuN u mactul. llepBuunsble,
BTOPUYHBIE M  CJOXKHbBIE  IUIACTUABl  (DOTOCMHTE3UPYIOIIMX  DYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOIIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouabl kiaeTtku CTtpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUJOB KJIETKHU. PuGocompl. IIpomedicymounvie Quramenmel.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmsl. MBIIIEUHbIE  KJIETKU.
AxmuHosvie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounsii
neHtp. CrpoeHne W JBUKEHHE JKTYTUKOB U pecHHYEK. MUKpOTpyOOUKH
nutorasMel. Llentpuons. benku, accoyuupoganmvie ¢ Muxkpoguiamenmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHblii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpoMOocoM B HWHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamut. benxu
XpOMaTHHA — THUCTOHBL. /J[unamuka s0epHOU 00010uKu 6 mumose. AHoephbiil
MPaucnopm.

Knerounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMmoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE SYKAPUOTHUECKOM KIeTKw», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpOeHHE  pacTUTENbHOM  KiIeTkn», «CtpoeHue
MUTOXOHAPUMN», «A1po», « CTpoeHHEe MPOKAPUOTUUECKON KIIETKI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPOMpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

JlabopaTtopnasi padora «l3ydeHue CTPOEHHS KIETOK Pa3JIMYHbIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3yueHne cBOMCTB KIETOYHON MEMOpPAHBI.

JlaGoparopHass padora «lccienoBaHne Mmia3Molin3a MU JICTUIA3MOJIN3a B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckas padora  «l3ydyeHue  [BMKEHHUS  LUTOIUIA3Mbl B
PACTUTENIbHBIX KIIETKaX).

Tema 6. O0OMeH BemiecTB M NpeBpallleHNe JHEPIUH B KJIEeTKe

AccUMHIIALINS U TUCCUMIISLIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BEIIIECTB: aBTOTPO(HBIN W TeTepoTpO(HBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
mpolieccax. OJHepreTuueckoe obOecrneueHue KieTku: mnpeBpamnieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIECTOYHOTO
Metabonuzma. DepMeHThI, HUX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTalIu3aTOpoB. beiku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakLMii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CUHTE3 OpPraHUYECKHX BEHIECTB B KIeTKe. DOTOCUHTES.
AHOKcuceHHbIl U OKCcuceHHbll Gomocunmes y obaxkmeputi. Ceemocoouparoujue
nuSMeHmvl U NUSMEeHmMbl peakyuoHHo2o yeumpa. Ponb XJIOpPOIIIacTOB B MPOLECCE
dbotocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BiusHue pa3nuuHbix (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIE
OakTepuu. 3HaYCHUE XEeMOCHUHTE3a.

AHa’poOHble opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN OOJIe3HEH.

AspoOHbIE OpraHU3MBbl. Dranbl AHEPreTUYECKOTrO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIFOKO3HI.

buonornyeckoe OKHCIIEHHE, WIH KIETOYHOE JbIxaHue. Poiab MUTOXOHIpHUil B
npoleccax onongornyeckoro okucienus. Lluknuueckue peakuuu. OKUCIUTETBHOE
dbochopunupoBanue. Ouepeus membpannoz2o epaouenma npomonos. Cumnmes



ATD: paboma npomonnou ATD-cunmasel. IlpeuMmyliecTBa a’poOHOTO IMyTH
oOMeHa BeIlleCTB nepes] aHadPOOHBIM. DPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JleMoHCTpauu

[Toptpetsr: JIx. IIpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DoTOCUHTE3Y, « DHEPreTUUECKUil 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, 0OOPYIOBaHHE NJSi MPUTOTOBICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «l3ydyeHue  KATaIUTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)».

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOTO PpACIICIIIICHUS
MEPOKCHJIA BOJIOPOJIa B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pab6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HacsencrBenHass uHGoOpMalLus U peajiu3anus eé B KieTKe

Peakuun mMatpuuHoro cunres3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CUHTe3a. Peanuszanus HacineAcTBEHHOW MHpopMauuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wmaTpuuHblii cuHTe3 PHK. IlpuHuwmmsl
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocuHTe3a Oenka. KoaupoBanwe amuHOkuciIOT. Ponp pubocom B
OouocuHTe3e Oenka.

Cospemennvie npedcmasierus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Perysiiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepoHa (®. XKako0, XK. Mano). Monexyrnapuvie mexanusmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOLIECCOB B KJIeTKe. KileTOuHbIN roMeocTas.

Bupycel — Heknetounbie GOpMBbI )KU3HU U 00JMraTHBIE napa3uthl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogpazos.
Obpamuas mpancKkpunyus, pesepmasa, UHmMezpasa.

Bupychubie 3a0oneBanusi yenoBeka, XuUBOTHBIX, pacteHuii. CITN]], COVID-
19, conmanbHbIe U METULIMHCKUE MPOOJIEMBI.

buoungpopmamuka: unmeepayus u ananuz donvuux maccusos («bigdatar)
CMPYKMYpHuIX buonocudeckux oaunvix. Hanomexunonoeuu 6 buonoeuu u meouyune.
Ipoepammupyemoie pynkyuu 6eakos. Cnocodwt 0ocmasKu 1eKapcms.



JleMoHCTpaMuK

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

Tabmuiel u cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCcKuii Ko», «Bupyche»,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHnue MOJEIIA BUPYCay.

Tema 8. ’Ku3HeHHBbIH HUKJI KJICTKH

Knerounsli 1uki, ero mnepuoabl M peryisiuusa. Wurtepdaza u mMutos.
Oco0GeHHOCTH TPOIECCOB, MpoTeKarommx B uHTepdasze. IloaroroBka KieTku K
nenenuto.  [Ipecuntetmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) IEPUO b UHTEP(DA3BI.

Marpuunbiii cunre3 JIHK — pernmkanms. [Tpunuunsr penmukanuu JTHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, AHTUNAPAILIEIBbHOCTb.
Mexannsm permmkanuu JTHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TejaoMepa3a. XPOMOCOMHBIH HAOOp KICTKM — KapuOTWIl. JIWTUIOWIHBIA U
rariouAHblii  HabOpbel  XpoMocoMm. ['omonioruunbie XpomMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue xmerkm — wmuto3. Craguu MHUTO3a M TPOUCXOJAIINE B HUX

nporeccel. Tunel muto3a. KapuoknHe3 n nuTOoKMHE3. bHosorndeckoe 3HaueHUE
MUTO3a.

Perynsuust MutoTMYECKOro LUMKIA KIETKU. [Iporpammupyemasi KieTO4YHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocoMbl, (DYHKIMOHAJbHAs TE€HOMHKA. Mexanusmol
npoaughepayuu, oughgepenyuposku, cmaperus u eubenu Kiemox. «L{ugpposas
Kemkay» — buoungopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KIeMKU.

JeMmoHcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIA LUK KIETKW», «Mutos», «CrtpoeHue
xpomocom», «Permukarusa [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKa JIyKa.

JlaGopaTtopnass  paGora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlaGopaTopHnasi pabGora «HalmoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpEnapaTax)y.

Tema 9. Crpoenue u GpyHKIMH OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOEHHOCTM ~ CTPOEHHUS U KU3ZHENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIE
BOJOPOCIIN, APYTHE NMPOTUCTHI. KOJOHNAIbHBIE OPraHU3MBI.



B3auMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusMm Kak eIuHoe 1einoe. ['omeocras.

Tkanum pacreHuii. TuUIBI  pacTUTENbHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXxaHudeckas. OCOOEHHOCTU CTPOECHUS,
GYyHKIUI 1 pacioOXKEeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Ye€JOBEKAa. TWIbI KUBOTHBIX TKAHEW: AIUTEIUAIIbHAS,
COCJIMHUTENbHAS, MblllIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKUUNA WU
PACIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie U T'eHEpaTUBHbIE OpraHbl pacTeHuid. OpranHbl U
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4yesoBeKa. OYHKIIMN OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyHbIi M BHYTpeHHHU ckeneT. CTpoeHue u
THUIBI COEAUHEHUS KOCTEM.

JIBuxeHne  opraHm3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHMIA:
TPOIIU3MBI M HACTUU. JIBHUJKEHME MHOTIOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHbie MBITIIIBI U UX paboTa.

[Iutanue opranu3moB. [lornomenue BOABI, YIJEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lluTaHue >kMBOTHBIX. BHyTpuronoctHoe u
BHYTPUKIIETOYHOE TNUIIEBapeHue. [IuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBApUTENBHOTO TpakTa. [IumeBapurensHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJTIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHuil. Jlpixanue >kuBoTHbIX. {udPpy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. /[pIxarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. J{prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTeMa 4YesioBeKa. MeXaHu3M BEHTWISIUUM JETKUX y MNOTHUI] U
MJIEKOTUTaromux. Perysius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopr BewlecTB y JKMBOTHBIX. KpoBeHOCHass cucrema U €€ OpraHsl.
KpoBeHocHasi cucTteMa TO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru xkpoBooOpaiieHusi. DBOJIOIUOHHbBIC
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua u €€ peryssuus.

Brinenenue y opranusmoB. Beigenenwe y pacrteHuil. Beinenenue y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbel BbiaeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PaOOTHI OPTraHOB BBIICIICHHUS.
CBs3b NOJIOCTH TEJIa C KPOBEHOCHOW M BBIAEIUTEIBHON CUCTEMaMU. BoijiesieHue y



NO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHue u QpyHKIMOHMpPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3amMra y OpraHu3MoB. 3aliuTra y OJHOKJIETOYHBIX OpraHu3moB. Cropsl
OakTepuil M UUCThl MNPOCTEMIIMX. 3alUTa y MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUABI.

3almMTa 'y MHOTOKJIETOYHBIX JXKUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. MIMmyHHas cuctema denoBeka. KieTounslii u
TYMOpPAJIbHBIA HUMMYHUTET. BpOXaEHHBIH H TpHOOPEeTEHHBIA crenuduuecKuit
UMMYyHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MoB. Poiib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazgpaxumocts u  perymsauusa |y opraHusmoB. PasnpaxumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazgpaxumMocTe ©  perymsimus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYECHHE.

HepBHast cucrema u pedrekTopHas peryjsuus y >XUBOTHBIX. HepBHas
cCUCTEMA U €€ OTHENbl. DBOIOLUOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTAENIBl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
peduiekTopHas ayra. bezycioBHbIE U YCIOBHBIE pe(IICKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
Kene3pl SHIOKPUHHOM CHUCTEMBI M UX TOPMOHBL. [IeliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW UM SHIAOKPUHHOM cucTeM. [unoramamo-runodusapHas
cucrema.

JleMoHCTpauuun

[Toptper: U. I1. I1aBnos.

Tabmunpel u cxembl: «ONHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocrelimmey», «Opransl IBETKOBBIX PAaCTCHHI,
«CucremMbl OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBblie cuctembly, «CTpoeHue cTeds,
«CTpoeHne JNHCTOBOM IUIACTHHKWY, «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«IInmesapurenbHas cucreMa», «KpoBeHocHas cucrema», «JlpixareinbHas
CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpl1euHas CUCTEMA,
«BpraenurenbHas cucrteMa», «OHIAOKpPUHHAA cucrtema», «CTpOeHWE MBIIILbDY,
«Ammynuter»,  «KumeunonosoctHeie», «Cxema  TWTAaHUS  PACTECHUI»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBD»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpOE€HHE HOKIAEBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHag — cucrtema
MIIeKonuTaromux», «HepBHas cuctema uenoBeka», «Peduaexcey.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJIHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHHil, repOapuu
pacTeHUN pa3HbIX OT/AEJOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3YIIHOTO MTUTAHUS PACTEHUH,
pacuieruieHHs Kpaxmalia U OeJIKOB 1o AecTBreM (HepMEHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHrne TKaHEN PAaCTCHUIN».

JlabopaTopHasi padora «I3yueHne TKaHEeW )KUBOTHBIX».

JlaGopaTopHasi padora «3yuyeHne OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJtOYas BEreTaTUBHOE) W
nosioBoe. Buasl  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYJISIuS,
dbparmMeHTaius, KJIOHHPOBaHUE.

[TonoBoe pa3mHOkeHue. IlonoBbie KieTku, wiau ramerbl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. KpoccnHrosep. bruonorndecknii CMbICIT
M€i03a M IIOJOBOro Impouecca. Melo3 W €ro MecTo B KHU3HCHHOM LIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3Butre. I'aMeTorenes y ;KxUBOTHBIX. [10JI0BBIE JKene3bl.
OOpa3zoBaHue U pa3BUTHUE MOJIOBBIX KIIETOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnofAoTBOpEeHUE U AMOPUOHAIBHOE pPa3BUTUE JKUBOTHBIX. CrocoObl
OILIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgocenez — 00Ha U3 21aHbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopgpoeenesa. Cramuu >MOpHUOTEHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbl  npoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIMTAONINX. 3apOJABIIICBBIC JUCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHATIbHAS WHIYKIUA).
3akiagka IUIaHAa CTPOECHUS KUBOTHOTO KakK pe3yibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BrusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYKAIOIICH Cpe/Ibl.

Poct u pasButhe x)uBOTHBIX. [locTomOpuoHanbHblii nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszButne ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JMBOTHBIX. bHoOJIOrMYecKoe 3HAaYE€HHE NPSMOIO0 M HENPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B MpUpOAE. THUIbl pocTa KUBOTHBIX. DakTOpsI
peryisiiiy pocTa >KMBOTHBIX U YesioBeka. CTaauu mocTaMOpHOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenune u passutrue pactenwil. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B Imporecce Meno3a.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHU.

MexaHu3Mbl peryJaiuyl OHTON€HE3a Y PACTCHUMN U dKUBOTHBIX.

JlemoHcTpanuu

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHE», «Tumbl Oecmooro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMHAOMOHAAb», «Pa3sMHOXEHHE 3BIJIEHBDY,
«Pa3zmHOXeHue ruzipel», «Meito3», «Xpomocombly, «['amerorenes», «CTtpoeHue
AUIEKIIETKH U crepmMaTo3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsmoe u
HEnpsAMoe pa3Buthe», «Pa3Butrne wmalckoro xyka», «Pa3Butue capaHumy,
«Pa3Butne narymkw», «JIBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUNY,
«CtpoeHne ceMsH OJHOIOJBHBIX U JABYIOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOW  KamycTb», <«OKU3HEHHBIM I1UKI  MXa», <« KU3HEHHBIA  IUKI
NarnopoTHUKA», «KU3HEHHBIN UK COCHBDY.

OO0opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONPENapaThl SHUEKIECTOK U
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISATYIIKI.

JlaGoparopHasi padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbIgBICHUE MNPU3HAKOB CXOJCTBA 3apPOIBIIICH
MO3BOHOYHBIX YKUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoOB PA3MHOXKEHHUS BBICHINX
pacTeHUN.

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHNu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Haykud. Paboter I
Mengens, I'. ne ®@puza, T. Moprana. Ponb 0T€UEeCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6oter H. K. KonberioBa, H. 1. BaBunora, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unmumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUUECKHUE TOHATHS U CUMBOJIBI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEeHBI, AJIbTEPHATHUBHbIC TPU3HAKU, JOMUHAHTHBIA U PEHECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TEHOTHUIT, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKUIA.

JleMoHCTpauu

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

JlabopaTopuasi paGora «JIpozodunma Kak OOBEKT TEHETHUUYECKHX

VCCIIEIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Momnorubpunnoe ckpemmBanue. IlepBbiii 3akoH  Menaens — 3aKkoH

ennHooOpas3ust rTHOpUI0B nepBoro nokojeHus. [lpasuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUIeHUs NPU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHud. [ unores3a 4ynucToThl ramer.

AHanusupyromee ckpenBanue. 1IpoMeKyTOUHBIN XapakTep HacleJ0BaHUs.
Pacuueruienre npu3HaKoB IIPU HEIIOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpenBanue. Tpetuid 3akoH MeHzens — 3aKOH HE3aBUCUMOTO
HAcJelIOBaHMUS ~ NpHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHMOPUIHOIO
CKpEILBaHUS.

CueruieHHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernsienHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHWE CLEIUICHUSA MEXAYy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS MOJIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBIM M TeTEepOoraMeTHBIM Moia. ['eHernueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

['enoTun kak nenocTHas cucrema. [nerorponus — MHOKECTBEHHOE JICMCTBUE
reHa. MHOXECTBEHHBIM ajuIeNnu3M. B3auMOIEeNCTBUE HEaJUIENbHBIX TI'E€HOB.
KommiementapHocTs. Onucras. [Tomumepus.

['eHeTHYEeCKUI KOHTPOJIb PA3BUTHS PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a
Takke (U3MOJIOTHYECKUX TMPOILIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIMH.
['eHeTHUecKkre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MUKpOOHOM». ['eHeTmyeckue acnekTbl KOHTPOJIS H
M3MEHEHUS HACJIEeICTBEHHOW MH(OpMAMU B TOKOJICHHUX KIIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiilf 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
MeHnnens», «AHamum3upyrouniee CcKpemuBaHue», «HemomHoe noMuHHUpOBaHHEY,
«CuernsieHHOe Hacle/IoBaHuEe MPU3HAKOB Y Jpo30guibl», «l'eHeTuka moJiay,



«Kapuotun denoBeka», «Kapuotun npozoduiby, «Kapuotum mnTUIBDY,
«MHOXX€eCTBEHHBIN ajjIenu3m», « B3auMoaeliCTBUE T€HOBY.

O6opynoBaHue: MOJEIb ISl  JIEMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
THOpUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JEMOHCTpAllMM 3aKOHA HE3aBHUCMMOTO HACJIEAOBAaHMS IPU3HAKOB, MOJEIb A
JIEMOHCTpallUM CIICIJICHHOTO HACEI0BaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKporpenapar: «J[po3odumnay.

IIpakTuyeckass padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «l3yueHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIUBAHUSA Y APO30(PHITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue reHotuna u cpeapl npu  (GOopMHUpOBaHMHM (HEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. BUab
W3MEHUYMBOCTH: HEHACJICACTBCHHAS U HACJICACTBCHHAS.

MoaudukanronHas u3MeHYUBOCTb. Ponb cpensl B (hOpMUpPOBaHHUH
Mou(DUKAIIMOHHOW M3MeHYMBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOIu(UKAIMOHHOU
W3MEHUYHMBOCTH.

I'eHoTHIIMYECKass M3MEHUMBOCTh. CBOMCTBA T€HOTUIINYECKOM N3MEHUYHUBOCTH.
Buapl reHOTUITHYECKOW N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIl[MOHHASI.

KomOuHaTuBHass M3MEHYMBOCTH. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATHBHON M3MEHYMBOCTHU. POJIb KOMOMHATUBHON N3MEHYHMBOCTH B CO3JJaHUH
TEHETUYECKOTO Pa3HO00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTanroHHass WM3MEHYMBOCTb. BuIbl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYLUHUPOBaHHbIC MyTalluu. SlaepHble U
HUTOIUIa3MaTHYeckue myTtauuv. CoMaTUYEeCKUE W TMOJIOBbIE MyTauuu. [IpryunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl W WX BJIMSHUE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO Tporecca. 3aKOH TOMOJIOTHYECKUX PSI0B B
HacienctBeHHo m3MenunBoctd (H.W. BaBumon). BuesnepHash W3MEeHYMBOCTH U
HACJICJICTBEHHOCTb.

Dnueenemuxa U INUCEHOMUKA, pPOJb DNULEHEMUYECKUX (HaKkmopos &
HACIe008aAHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.

Tabmuel u  cxeMbl: «Buasl u3MeHUMBOCTHY», «MoaudukanuoHHas
U3MEHYUBOCTHY, «KomOnHaTnBHAS U3MEHYHUBOCTEY, «Merio3y,
«OnnonoTBopeHuey, «I 'eHeTnueckre 3a00eBaHus YeloBeKay, « Buabpl MyTanuii».



O6opynoBaHue: XKMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHHI,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHYMBOCTH. [locTpoeHue BapWallMOHHOTO psAga |
BAPUALIMOHHOW KPUBON».

IIpakTuueckass padora «Mytamuu y JApo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun uenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUSA T€HOMA
4yenoBeka. MeTonbpl  M3y4eHUs ~ TIE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKUH, MOITYJIALIMOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUINMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[11[P-ananu3a. HacneactBeHHbie 3a00JieBaHUs YelOBEeKa. [ €HHbIE U XpPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJie3HW C HacleCTBEHHOM MPenpacroyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKH B MPEIOTBPAIICHUHN U JICYEHUHU T'€HETUYECKHUX
3a00seBaHUN 4YenoBeKka. MeauKo-reHeTHUecKoe KOHCYJIbTHupoBaHue. CTBOJIOBbBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl MCCIIECIOBAHUN B
00J1acTU peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3YecCKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpY’Karomie cpeapl. ['eHeTnyeckas
MPEIPACIIOIOKECHHOCTD YEJTOBEKA K MAaTOJIOTUSIM.

JleMoHCTpauuun

Tabmuiel 1 cxembl: «Kapuotun yenoBekay, «MeToabl U3yYeHUS T€HETHKU
yesioBekay, «l eHeTnyeckue 3a001eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenrekuusi OpraHu3mMoB

JloMecTukanust W celeKuus. 3apoKJACHUE CEJNEKIMM U JIOMECTHUKAIIMU.
Yuenue H. WM. BaBwioBa o lleHTpax mnpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUil. PoJp cenekuuym B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, mMmoOpoaa, MmMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIO0B B
HacleacTBeHHOW wm3menHunBoctTH H. WM. BasunoBa, ero 3HaueHue JJId
CEJIEKIIMOHHOU pabOThI.

Metoabl ceneKkIMOHHONW paboThl. M cKyccTBeHHBIM OTOOp: MAacCOBBIM U
VIH/IUBU1y AJIbHBIM. DTarbl KOMOMHAIIMOHHON CCJICKLIUU. HUcnbiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoIbio aHanu3a JIHK.

WcKkycCTBEHHBIM ~ MyTareHe3 Kak  METOJl  CEJICKIMOHHOW  paOoThI.
PanyanMOHHBIN U XUMUYECKAN MYTareHe3 Kak MCTOYHUK MYTalUi Y KyJIbTYPHBIX



dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PEIAKTUPOBAHUS M METOJOB
pekoMmOuHanTHbIX JIHK 117151 mosmydenust iCXoOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenue MOJINTIOU]IOB. BnyTtpuBuaoBas ruOpuIn3aIus.
brmu3kopoACcTBEHHOE — CKpelMBaHWE, WM  WHOpuauHT.  HepoacTBeHHoe
CKpellluBaHue, Wik aytopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpuauszanus. IIpeogonenue Oecrutoaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U U3yYCHUE N'EHETHUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKAX  pOAWYed  JJIsI  CO3/JaHUsl  HOBBIX COPTOB W THOPHUIOB
CEIIbCKOXO3SIICTBEHHBIX  KYJbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yensax YIVUUeHUs CYuecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeodosuvix uoetll U nepcneKmueHblX MexHoI02UlL.

JleMoHCTpauu

[Toptpersl: H. . Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuipl U cxeMbl: «L{eHTpbI TPOUCXOXKICHUSI U MHOTOOOPa3us KyJbTYPHBIX
pacTtenuin, «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHMBOCTHY,
«Metogpl cenexkuumny, «OTnanéunas rudpuauzanus», «MyTareHesy.

JlaGoparopHasi padora «/3ydeHue copToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3yueHrne METOAOB CEICKIIUA PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IKekypceusi «OCHOBHBIE METONBl U JIOCTHKEHHS CEJIEKIUMU PACTEHUl U
YKUBOTHBIX (Ha CEJICKIITUOHHYIO CTaHIUIO, IUIEMEHHYO bepmy,
COPTOUCIIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SICTBO, B JIabOpaTOpUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoI0TMs U CHHTETHYECKAS OMOJIOTHS

OOBEKThI, HCHOJB3yEeMble B OHOTEXHOJOTUM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, IMOJIYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOjeNne. Mukpoouonoruueckuii cuHte3. OOBEKTH MHUKPOOHOJOTUYECKUX
texHosoruid. [Ipon3BoACTBO OenKa, aMUHOKUCIOT U BATAMUHOB.

Co3naHue TEXHOJIOTMI M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbI0 MOJYUYEHHUSI OPTaHU3MOB U MX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUAOIIHNECs B MPUPOI€ OMOCUHTETHYECKHUE MYTH.



Kiierounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss U COMaTHYECKUN
smOpuoreHe3. lcnoiab30BaHHE TallIOWIOB B CEJIEKIUMU pacTeHuil. [lonyyenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHAbHBIX U NOJUKIOHANbHbBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWIEKIIETOK U KIIOHUPOBAHUE XKUBOTHBIX. METONI TpaHCIUIAHTALUU SJEP KIIETOK.
Texnonocuu  0300poéneHus, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUS CENbCKOXOZAUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHXXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIoOCTH)KEHHsT M NEpPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  HMH)KCHEPUH.
DKOJIOrM4eCKHE U AITUUECKHUE TPOOIIEMbl T€HHOW NHKEHEPUU.

Memununckue OuorexHonoruu. [loctrenomuas mudposas meaumuaa. [TLP-
JIMarHoctTuka. MeTaboJIOMHBI aHaJIN3, TEHOIIEHTPUYECKUM aHaau3 MnpoTeoMa
4eJIOBEKa Ui OLIEHKH COCTOSIHMSI €ro 3J0poBbs. MCIOnb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss myig  pa3pabOTKU
(yHIaMEHTaJIbHBIX OCHOB MEAMLMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEpPHOro OmonmpuHTUHra U ckaddonaunra
JUISL PELIEHUS 3a/1a4 IEPCOHAIN3UPOBAHHON MEULIMHBI.

Co3naHue BEKTOPHBIX BaKLMH C I€JIbI0 00ecredyeHuss KOMOMHHPOBAHHOMN
3amuThl OT BOo3Oyaurenet OPBU, ycraHoBieHHME MOJIEKYJISIPHBIX MEXaHU3MOB
¢ynkunonupoBanuss PHK-cogepskamumx BUPYCOB, BBI3BIBAIOIIUX OCO0O OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoHCcTpauumn

Tabnunp! u cxemsl: «lcnonab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «llosyyeHrne MOJTOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOM3BOJWTENIbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaeHue u pa3BUTHE 3BOJIOHMUOHHBIX INpeICTABJICHUNA B
OnoJI0oTHH

OomonmonHass teopuss Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hp U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JBrokyiye cuiibl 3BotolnK BUAOB 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pa3MHOKEHUS ~ OpPraHU3MOB, HACJIEICTBEHHas HM3MEHUMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnueckot Teopun dBomonuu (CTD). HelitpansHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAS  Ouojorua. 3HaYeHUE
HBOJIIOIIMOHHON TEOpUU B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosbe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaeix, . K.
benses.

Tabmunpt u cxemsl: «Cucrema skuBod mpupoasl (mo K. Jlunnuero)y,
«Jlectonna xuBbBIX cymectB (mo Jlamapky)», «Mexanusm (GopmupoBaHUS
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHbIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsust Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBanue», «llopoasl romyoeit», «MHoroobpasue KylabTYpHBIX (GopMm
KanmycTbl», «[loposbl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUOB
(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBMXKYIIUX CHJ DSBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUU IBOJTIOLIUNY.

Tema 2. MUKPO3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tommynsiuus Kak 3J€MEHTapHasl €quHULA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTypbl mnonyisiuuid. M3menenue
reHooH/a MOMYJSIUUKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BailinOepra.

OnemeHTapHble (AKTOPHI (IBKYIIUE CHUJIbI) HBOJIONUU. MyTallMOHHBIMN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. J[lpelid reHOB — ciiydaiiHble
HEHAIpaBJICHHbIE W3MEHEHHMsS 4YacTOT ajieJed B nonymanusx. Oddext
OCHOBAaTeNsl. Jpgpexm Oymuvinounoco 2opaviuika. CHUMNCEHUE 2eHemUYecKo20
paznoobpasus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2enos 8
oonvuux u  marlx  nonynayusx.  Mwurpanuu.  V3onsauus  TOMYJISITH:
reorpaduyeckast (mpocTpaHCTBEHHAs), OMoJIorndecKkast (penpoayKTUBHA).

EcrtecTBeHHbII 0TOOp — HampaBisomuil  Qakrtop >BodoUUUA. DOpPMEI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAaOWIM3UPYIONMIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIN). [lomoBoit 0TO0p. BO3HUKHOBEHHE M HBOJIIOIUS COIMAIHHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  Pe3yjbTaT  MHUKPOIBOJIIOLMUHU.
Bo3HUKHOBEHHE  MpPUCNOCOOJEHU y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsr npucnocobieHuil y opraHu3MoB: MOP(HOJIOTHYECKUE,
¢uznonornyeckue,  OMOXUMHUYECKHE,  moBeaeHuYeckre.  OTHOCUTEIBHOCTD
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yjbTaT
MUKpO3BOMIOIMU. M3omsiius — kioueBod (aktop BuagooOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHMUS: aJuIoNaTpUYECKOe (reorpaduueckoe),



CUMIIATpUYeCcKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMIUIONAN3ALINS,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanusmbl GoOpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp  sBoOmtonmoHHON OMOJOTMM B pa3paboTKe HAy4HBIX METO/OB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CIOCOOBI
O0pBbOBI C HEl.

JleMoHCTpanun

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

Tabmuubl 1 cxemsl: «MyTauuoHHass HM3MEHYUMBOCTHY, «llomynsiuonHas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/Ipuxymue
CHJIbI 3BOJIOLUNY, «DKOJIOrMUecKas M30JUS MOIMYJIALUNA CeBaHCKON (openmny,
«l'eorpaduueckass W30IAMUS  JIUCTBEHHUIBI CHOMPCKOW W JIMCTBEHHUIIBI
naypckoi», «IlomynsiimoHHbIE BOJTHBI YUCICHHOCTH XUIHUKOB U KEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro o0TOopay», «®PopMbl OOpHOBI 3a CYIECTBOBAaHHUEY,
«BaycTpuanbHblii MenaHu3m», «KuBble uckonaembie», «[IokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOIeHHOCT OpPraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buna», «Buasl-nBoiiHukm», «CTpyKTypa Buaa B
npuposie», «Crocodbl BuI000pazoBaHus», «l'eorpapuueckoe BUA00Opa30BaHUE
TpEX BHUIOB JAHJIBILEH», «IKOJIOTMUYECKOE BHUI000pa30BaHHE BHJOB CUHUID,
«ITomunnonael pacteHuin», «KamycTHo-peeuHblii ruOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHIl U
3BEpell C MNpUMEpaMH pa3IMYHBIX MPUCHIOCOOJEHUN, dYyuyeraa NOTUI U 3Bepei
pa3sHbIX BUAOB, repOapuu pacTeHUd OJM3KUX BHJIOB, 0Opa30BaBLIMXCSA
Pa3IMYHBIMH CTIOCOOAMHU.

JlabGopaTopnasi padora «BrisiBIeHHE H3MEHUHMBOCTH Y 0COO€H OJHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobiieHuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlabopaTtopuass pabora «CpaBHEeHHE BHJIOB 1O MOP(OIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yJabTaThl

Meroasl u3ydeHHs MakpoldBorouuu. [lameoHTOIOrMYecKne  MeTOJbl
u3ydyeHus oHBomouuu. Ilepexomnbie QopMbl U (PUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue MeToabl u3ydeHUs s3Bojouud. CpaBHeHUE QIOpHI U
(dbayHbl MaTepUKOB U OCTpPOBOB. buoreorpaduueckue obiactu 3emiau. Bunbl-
DHAEMUKHU U PEJIUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bI U3YUEHUS
ABOIOLMH. ['€HEeTMYeCKMEe MEXAHU3Mbl JBOJIIOLIMM OHTOTE€HE3a W IOSBIICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PyaumenTtapHble  opraHbl M araBu3Mbl.  MOJIEKYJISIpPHO-T€HETUYECKHUE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUHU.
['omonoruunbie TeHbl. COBpEeMEHHBIE METOAbl MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTall{ U IBOJIIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJONMH. [IpuHyun cmervl yHKYuUil.
HeobOpatumocTs 3BomtounH. ApanTvBHas paauanusa. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIUY.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkens.

Tabmumpl U cxeMbl: « DUIOTEHETUYECKUI PAJ JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodutey,  «CeMeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HBI 3eMian», «Jlpelid KOHTUHEHTOBY,
«Penuktey, «HavanpHble cTaauu SMOPUOHAIIBHOTO Pa3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «l'OMOJIOTMYHBIE M aHAJOTWYHbIE OpraHe», «PyauMeHThI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpbI 4YEJIOBEKAa M IIMMIIaH3e», «lJIaBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO1I1e 3aKOHOMEPHOCTHU HBOJIIOLIANY.

OObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOIAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBUTHE )KU3HU HA 3emJie

HayuHbple TuUmoTe3bl NPOUCXOXKAEHUS >KU3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOXKJICHUHU KU3HU (KPEAllMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ ONpOoBEpKeHUE onbiTamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxoxienue skM3HU U aCTPOOUOJIOT U

OcHOBHbIE JTaIlbl HEOPraHU4EeCKOU JBOJIIOLVH. [Lmanerapuas
(reonmoruueckas) SBOJIONMUSA. XHMHYECKAass OHBOJIONHSA. AOHOTCHHBIM CHHTE3
opraHnyeckux BemecTtB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
OO6pazoBanue mnoduMepoB U3 MoHOMepoB. KoaunepBatHas rtunoteza A. U.
Omnapuna, TunoTe3a nepBuyHoOro OyiaboHa J[x. XomnaeitHa, reHeTUYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emnmu u meronpl €€ wu3ydyeHus. lckomaemble OpraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M AOCOJIOTHAS
reoxpoHosorus. ['eoXxpoHosorndyeckas mKasa: 30Hbl, 3pbl, HEPUOJIBI, JTOXHU.



HavanpHble 3Tanbl opraHMyeckol »Boitouuu. llosiBIeHWE W 3BONIOLUA
NEPBBIX KJIETOK. DBOMIONUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOTIIEHKM KaK aHAJIOr MEepPBbIX HAa 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.

[Tpoucxoxaenue s3ykapuoT (CUMOUOTeHe3). DBOIIOIMOHHOE TPOUCXOKICHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl ABOJIOLUU BhICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bI
pacrennii. Bpixox pacrenmii Ha cyunry. llosiBiIeHMe CHOPOBBIX pacTeHHU U
3aBoeBaHre UMK cymu. CemeHHble pacTeHus. lIponcxoxaeHne NIBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tanbl 3BOJIIOLMU KMBOTHOTO MHpa. OCHOBHBIE apoMOP(}O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TUnoB. [lepBble XOpHOBBIE KUBOTHBIE. JKU3HB B BOJE. DBOJIIONUSA MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONINX U
ntull. [lpunnun ximroyeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasgutne xu3HM Ha 3emMie IO dpaM M IEepUoAaM: apxeu, IMPOTEPO3OW,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara U
re0JIOrMYeCKUX IporeccoB. llosBiieHME M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrineoOpa3zoBaHHE: €0 YCIOBUS U BIMSIHUE HA Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAHUS — JKOJIOTHYECKHE KPU3HUCHI ITpouuIoro. IIpuunHer u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHHW. COBPEMEHHBIM 3KOJOTUYECKUN KPHU3HUC, €r0
ocobenHoctu. [Ipobiema coxpanenus: OmopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [lpuHiumnel kinaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnasmannanu, JI. [lacrep, 1. . Meunukos, A. N.
Omnapun, Ix. Xonaelin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema omnbita @. Penny», «Cxema onbita JI. I1actepa mo
M3YUYCHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwn»,
«JTanbl  HEOPraHWYECKOW  JBoMoUuMW»,  «l'eoxpoHosormueckas  mIkaiay,
«HauanpHble 3Tarbl OPraHUYEcKo 3BONMIOLUNY», «CxeMa 00pa30BaHMS 3YKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuBoil mnpupoab», «CTpoeHue BHUpycay,
«Apomopdossl  pacrenuit», «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCIINY,
«MHoroxkierounsle Bogopocin», «Mxwn», «llanopoTrHukn», «l ol0ceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHun», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «ApomMopdossl KUBOTHBIX», «lIpocteiimme», «KuieuHononiocTHbIey,
«IInockue YyepBU», «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaronuecs», «IItunpey, «Mnekonuraronme», «Pa3BuTue XU3HH B
apXeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN Ipe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTre )KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMa OPraHuYECKOr0 MUPAY.

O6opynoBanue: repObapuu PACTCHHWN Pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UIJIOKOKHMX, CKEJIEThl [MO3BOHOYHBIX JKMBOTHBIX, 4Yy4della NTUIl U 3BEpEH,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJBDKH OPraHHUYE€CKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHas JaboparopHass padora «MoaenupoBaHUE — OIBITOB
Mumiepa—HOpu 1o u3y4eHno abuOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEePBUYHON aTMochepe».

JlabopaTopnasi pa6ora «/3ydeHue M omucaHuE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckass padora «M3yueHue OCOOEHHOCTEM CTPOEHUS PACTCHHI
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yueHue oCOOEHHOCTEN CTPOEHUSI MTO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaenue yea0BeKa — AaHTPOIOI eHe3

Paznensl v 3a1a4n aHTPONOIOTHU. METOIbI aHTPOTIOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hbie
BO33peHUsA. COBpEMEHHBIC HAYUYHBIE TEOPUH.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHUCTEMATHUECKOE MOJIOKEHUE YEITOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA C  JKAUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTUYECKHE, AMOPHUOJIOTUYECKUE, (bU3HONIOT0-OMOXUMUYECKUE,
noBesieHueckue. OTanyusl 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3AHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE rOJOBHOIrO MO3ra U BTOPOM CUTHAJIBHOMN
CHUCTEMBI.

JBrokymue cuiibl ((hakTOphl) aHTPOIOTeHe3a: OUOJIOTHYECKUE, COIIMANIbHBIC.
CooTHolleHne OMOJOTUYECKUX U COIMATIBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIE CTaJMM aHTPOIOreHe3a. PaHHHME YenoBEKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIbI) U PaHHUE MOHTUBI — O0IIUE MPEKHU YeIOBEKOOOPA3HBIX 00€3bsiH U
Mo1e. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIIOAEH. UenoBEK yMeIbli, IepBbIC
M3TOTOBJIEHUS OPYIUM Tpyaa. UenoBek NpsIMOXOASIIMUA U MEPBBIM BBIXOJ JIKOJEH
3a  npenenasl  Adpukn. YenmoBek reipenpOeprckuii — - OOmME  MPEIIOK
HEAHJEPTATBbCKOTO YEJIOBEKA M YEJIOBEKA pa3syMHOro. YenoBeKk HeaHIAEPTaTIbCKUN
Kak BHJ JIIOJEH XOJOAHOTO KJMMaTa. YeloBEK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a mpeneinamMu AQpuku.
[TaneoreHeTrka 1 NajaeoreHOMHUKA.



DBOJIIOLMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBbIH OTOOp B MOIMYJISIUSAX
yesioBeka. MyTanuoHHbIN miporiecc U noiaumopdusm. [lomynsiMoOHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «dpQPexT ocHoBaTels» B MOIMYJSIUSIX COBPEMEHHOTO
YeJ0BeKa.

Yenoseueckne pacel. llonatne o pace. bompmme pacel: eBporneouHast
(eBpa3zmiickasi),  aBcTpajo-HerpoujHas  (dKBaTOpHalbHas),  MOHITOJOHUJIHAS
(a3uaTcko-aMepuKaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTH — pacusMa.
[IpucrnocoOeHHOCTh YeJOBEKa K Pa3HbIM YCJIOBHUSIM OKPYKalolEed CpeJbl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdoioruro u
(bU3HOIOTHIO YeTIOBEKa.

MexauciuIuiiHapHble  MeToAsl B (u3udeckol  (OMOJIOTUYECKOM)
AHTPOTMOJIOTUM.  DBOJIOLMOHHAS ~ QHTPOINOJIOTUST U MAJCOaHTPOIMOJIOTHS
YEeJIOBEYECKUX MOMYJISIMA. buoconuanbHble UCCIEOBAaHUS MPUPOABl YEIOBEKA.
HccnenoBanrie KO3BOTIONUH OMOJIOTMYECKOTO U COIMATIBLHOTO B YEJIOBEKE.

JleMoHCTpauu

[Toprpetsr: Y. HapBun, JI. Jluku, 4. . Porunckui, M. M. I'epacumos.

Tabauipl U cxeMbl: «MeTo/ibl aHTPOMOJIOTHIY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKENeT 4YeloBeKa M CKeJEeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «J|BUKyIIME CUIIBI aHTPOIIOTEHE3A», « DBOJIFOIMOHHOE
JIpPEBO  YENOBEKa», «ABcTpamonutek», «YenoBek  ymensliy, «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpomaHbOHIB,
«ITpenku yenoBekay, « ITanbl SBOTIOLNN YEITOBEKay», «Pachl 4EITOBEKAY.

OOopynoBaHue: MYJSDKM — OKaMEHENOCTeH, NPEeAMETOB MaTepualibHOU
KyJbTYpbl ~TPEAKOB 4YeJloBeKa, penpoiaykiuu (dororpaduu) KapTUH C
MUpoIOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaxXOAOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET Ye0oBeKa, MOJIEhb
yepena uejloBeKa M 4eperna IIMMIIAH3€, MOJIeNIb KHUCTH 4YeJIOBEKa U KHUCTHU
HIMMITaH3€, MOJEJIN TOPCa MPEIKOB YETIOBEKa.

JlaGopaTopHasi padora «M3ydeHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYECKUX aJallTallui YeJIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAJIOPTaHU3MEHHBIX CHCTEM C OKPY KAKIel cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CeepuoBa, J. I'ekkensi, A. Tencim, B. H. CykauéBa. Pa3ngensl u 3amaun
sKoJ0TUH. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.



Metonbl 3kosoruu. IloneBble HaOMIOEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
OpUpoAHbIE W JiabopaTtopHble. MoJeaupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATIBHBIN U TJI00aIbHBIIH.

3Hau€HHE SKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. JKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YesnoBedecTBa ¢ npupoaor. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JeMoHCcTpaUuK

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

Tabmuupel 1 cxeMbl: «Pa3gensl skomorum», «MeToasl skonorum», «Cxema
MOHHUTOPHUHIA OKPYXKaIOLIEN CPEIbI».

JlabopaTtopHas padora «M3yuenne METOJIOB DKOJIOTHYECKUX
VCCIIEIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUSA

Dxoyoruueckre (PakTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAaKTOPOB: aOMOTHUYECKHE, OMOTHUECKHE, aHTpoIoreHHbIe. O01me
3aKOHOMEPHOCTHU JeHCTBUA 3Koyornueckux ¢akropos. IlpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak sKkosiornyeckuil ¢akrop. JlelictBue
Pa3HBIX YYaCTKOB COJIHEYHOT'O CIIEKTpa HAa OPTaHU3MBbl. DKOJIOIMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX [0 OTHOIICHHIO K cBeTy. CUTHabHas poOJIb CBETA.
DoTONEPUOIU3M.

Temneparypa kak skonorudeckuil axrtop. JleiicTBue TemiepaTypbl Ha
opranu3Msbl. [IOMKUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
noJJIep>KaHu0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIlIHAs, MOYBEHHAs,
ryOMHHAasT  TOAMOYBEHHAs, BHYTpUOpPraHuU3MEHHas.  DU3UKO-XUMUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opraHu3sMoB. IlpucnocoOneHus: OpraHu3MoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornyeckne putMmbl. BHemHue um BHyTpeHHHUE pUTMBI. CyTOYHBIE H
roJu4Hble pUTMBL. [IprucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUU KU3HU.

Kusnennsie @opMbl opranu3MoB. [loHsiTue o Ku3HEeHHOW (Qopme.
Kusnennbie GOpMbI pacTEHU: 1E€PEBbS, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



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

buotnueckue (bakTOopHI. Bunnr OMOTHUYECKUX B3aNMOJIEVCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opMel. [lapazutusm, koomneparus,
MyTyalnn3M, KOMMEHCAIn3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3auMoJecTBUs  (Tomuueckue,  (Qopuyeckue, (Qpabpuueckue). 3HaUYCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [I[pUHIMI KOHKYPEHTHOTO UCKITIOUEHUSI.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue (axrtopbn», «CBETOBOM CHEKTPY,
«ODKOJOTMYECKHE TPYIIBI )KUBOTHBIX IO OTHOUIEHHUIO K CBETY», «TeIIOKpOBHBIE
JKUBOTHBIE», «XOJIOJHOKPOBHBIE >XMBOTHBIE», «DHU3MOIIOrMUECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHMS OpPraHU3MOB», «DBHOJOrMYECKHUE PUTMBDY,
«Kuznennole  ¢opMbl  pacteHui», <« KuszHeHHsie  (QOpPMBI  KUBOTHBIXY,
«IJKOocCUCTEMA IUPOKOJIMCTBEHHOIO JIECA», « IKOCUCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudecTBoy, «llapasutuzm», «Koukypenus», «CumOuosy,
«KoMMeHcanuzm.

OO6opynoBanue: repOapuu pPacTeHUN U KUBOTHBIX, MPUCTOCOOJIEHHBIX K
BJIUSHUIO Pa3JUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUU, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIE KOMHATHBIE PACTEHUs, repOapuu U KOJJIEKIUHU TEIUIONIO0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3Bepel, repOapuu
pacTeHui, OTHOCSAUIMXCS K rurpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYMI, KOJUIEKIMH >KUBOTHBIX, OOUTAIOIINX B Pa3HBIX cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJAJAIOIIUX dYepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCJIOBHM >KU3HHU, Tepbapuu H
KOJUIEKIIUM PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOJIIEKIUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOACHCTBUSAX.

JlabopaTtopuasi padora «BpIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTtopnass padora «BpIsBIeHHE TMPUCTOCOOJICHUN OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi pabora «AHATOMHUYECKHE OCOOCHHOCTH PpACTCHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Dk010rusA BUAOB U MOIMYJIANH

DKOJIOTMYECKHE  XapaKTePUCTUKHU  TOIMYJISILHH. [Monynsauust ~ Kak
Ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0coOeHHOCTEW OMOJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjsinuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,



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

DKoyoruyeckas CTpykrypa nomnyiasiuud. OUeHKa YMCIEHHOCTH MOMYJIALINH.
JvHamuka monyiasiudu U €€ perysiius. bruoTudeckuil MOTEHUUAN MOMYJISIUU.
MoaenupoBanve TMHAMHUKHA NOMYJISUAA. KpuBble pOCTa YACIEHHOCTH MOMYJISIIUH.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poiib (HaKTOPOB,
3aBUCAIIUX U HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJOTUYECKUE CTPATeruu BUIOB (1- U
K-ctparerun).

[Tonsitue 00 sKomornyeckoil Huime Buaa. MecrooOuTanue. MHoromepHas
Mozenb dkosormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormyeckon
Huiy. [loTeHnnanbHas U peann30BaHHAs HUILIU.

Bun kak cucrema nonynsuuid. Apeansl BUIOB. Buabl M HMX >KU3HEHHBIE
CTpaTerun. JKOJIOTUYECKUE IKBUBATIECHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS W MUTpPalMil >KUBOTHBIX. buosorndeckue
WHBA3UH YyKEPOJHBIX BUIOB.

JleMoHCTpauu

[Toptper: k. . XaTuynHCOH.

Tabnuupl U cxeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKHU TOMYJISIIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa momyasiuum», «Bo3pacTHble  OUpaMuIbl
nonyysiqun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3iIMYHbIMU
opranuzmammn», «Mogeinb 3xonorndueckor Humm /x. M. XaTauncoHnay.

O6opynoBanue: repdapun pacTeHH, KOJJIEKIIUH KUBOTHBIX.

JlabopaTopnass pabora  «lIpucnocoOieHus ceMssH  pacTeHHH K
pacCeeHuION.

Tema 9. Dko10rus CO00IECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXKIY
OpraHu3MaMH B OMOLEHO3€.

Dxocucrema kak OTkpbiTas cucrema (A. Ix. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOJIYIEHThl, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue 1enu u cetu. AOHOTHYECKHUE OJIOKH
skocucteM. [10YBbI U Wbl B 3KOcHCcTEMaX. KpyroBopoT BEHIECTB M OTOK SHEPTUU
B 9KOCHCTEME.

OCHOBHBIE  TIOKAa3aTeIM  JKOCHCTEMBbL. buomacca ©W  MNPOIYKIUA.
DKOJIOTUYECKHE MUPAMU/IBI Urucel, OMOMAaCChl M SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — cykieccuu. [lepBudHbie U
BTOPUYHBIE CYKIIECCHM W UX TMPUYUHBL. AHTpPOIOIEHHbIE BO3JECHUCTBUS Ha
cykueccuu. KnnmakcHoe cooOuiectBo. bruopaznooOpasue u noiHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYNBOCTU COOOIIIECTB.



[IpuposHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCcUcmembl Mopeu U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, CMmenel, nyCmbitb.

AHTPONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATrpolLeH03. Pazmuuus
MEK]Ty aHTPOIIOTEHHBIMU U PUPOAHBIMU IKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bropa u ¢ayna. CuHaHTpomM3alus TOpoACKOM ¢ayHbl. buonorumdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackaonozo 3ghghexkma u 6u008-30uguxamopos (Kinouesvix
6U008) 6 yHxkyuonuposanuu sxocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXKIY
CMEKHBIMU 3KOCHUCTEMAMH. Y CTOWYMBOCTh OPTAHU3MOB, MOMYJISLIUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmol 8030€eticmeus 3GepA3HeHUU pPA3HbIX munos Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX 9KOCUCTEM.

JleMoHCTpauu

[Toptper: A. JIxk. Tencnu.

Tabmuupt  u cxembl:  «Ctpykrypa  OuOIEHO3a»,  «DKOCHUCTEMa
HIMPOKOJIMCTBEHHOTO Jiecay, « DKOCUCTEMa XBOMHOTO Jieca», «DyHKIHOHAIbHbBIC
IPYIIIBl OPTAaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenu nutanus (macTOUIIHAS, NETPUTHASN)», « IKOJIOTHUYECKAS MUPAMHUIA YUCEID»,
«IKOJIOTUYECKasi mMpaMujia OMoMacchl», «IKOJOTUUECKas MUpaMujia dHEPTUn»,
«O0pazoBanue 06osota», «IlepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxapa», «9KocucTemMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBapUyM KaK MOJIETh
KOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpazusi MEIKUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX 3KOCUCTEMAX).

IKCKYpcUsi «IDKCKYpCHsl B TUIIMYHBIM OMOTEO1IeHO3 (B 1yOpaBy, OEpe3HsK,
SJIbHUK, Ha CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0TI0TO)».

IKCKypcusi «IKCKYpCHsl B arpodKOCHCTEMY (Ha MOJIE WM B TEIJIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHas IKoCUCTEMA

buocdepa — oOmiernnanerapHas 000J0o4Ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJIa kM3Hb. PazBuTHe npejcrtaBieHuii o ounocdepe B Tpyaax J. 3rocca.



VYuenue B. U. BepHanckoro o 6uochepe. Obnactu 6nocheps! u e€ cocras. XKupoe
BeIecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUs Ouocdepbl. OcobeHHOCTH OHuochepbl Kak
rI106anpHOM 3KOoCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BCIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a30Ta). PUTMUYHOCTE SIBIECHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. IloHsiTue o Ouome. OCHOBHbIE OHMOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEILIaHHbIC U IIUPOKOJIMCTBEHHBIE JIeCa, CTENH, CABAHHBI,
MyCTHIHU, TPOIMUYECKHE JIECa, BRICOKOTOPhs. KiuMar, pacCTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaa U
onochepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsr: B. Y. Bepranckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopor azora B mpupojey,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoma B mpupoje»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cyminy, «KinMarnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiil jgec», «LIMpokoInCcTBEHHbIN
nec», «Crenby, «CaBanHay, «IlyctbiHsy, « Tpornnueckuil gec.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKIIUH >KUBOTHBIX.

Tema 11. YennoBek M OKpy:Ka0IIaf cpeaa

OKOJIOTUYECKHE KPHU3UCHI M WX NPUYMHBL. Bo3aelcTBue denoBeka Ha
ouocdepy. 3arps3HeHHe BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HCHHE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnousbel. OxpaHa
MIOYBEHHBIX pecypcoB. I3MeHEeHUE KIIMMaTa.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTEIBbHBIA M KUBOTHBIA MHUp. OXpaHa
pPaCTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPUHIIMIBI OXPAaHbI MPUPOIBI.
Kpacaesie xHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
borannyeckue casibl ¥ 300JI0TUYECKUE TAPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSl YEJIOBEYECTBA U IMPUPOJBIL.
PanronanbHO€ ~ MPUPOJOMOSIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emyd. OOIIME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE MOCIEICTBUS.

Pa3Bute METOOB MOHUTOPHMHIAa pa3BUTHUS OIMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocbepezaioueii u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonnvie cucmemsl, obecneuusaroujue O00CMyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHbIX U008 U dKocucmem. (OcHovl



9Kopeabuumayuyu dKocucmem U Ccnocooos 060pvObl ¢  OUONOBDPENHCOCHUIMU.
Pexoncmpyxkyus Mmopckux u HazeMHvIX IKOCUCNEM.

JleMoHCTpauu

Tabmumpt  u cxeMbl:  «3arpsi3HeHHEe  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiii  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIeNN YIPABISIEMOT0 MUPay.
O6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pPAaCTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuun, KpacHol KHATH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHS
OOyJaromMMHCST TPOTPaMM  CpPEIHEro 00Imero o0pa3oBaHUs: JUYHOCTHEIC,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOrpPaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIIME COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONpPEACNICHUIO, Haiuuyue momueayuu K OOydeHUIO  OHMOJOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAIUIUN pPa3BUTHSA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKaMHU, NPUCYIIUMHU CUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue HNpaoCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBbI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTrPaMMBbI MO OUOJIOTUH JTOCTUTAIOTCS
B EIUMHCTBE Y4Ye€OHOW M BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU WU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT MpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpa3BUTHUSA, pa3BUTHS BHYTPEHHEH MO3HUIMU JIMYHOCTH, MATPUOTU3MA H
YBOKEHUS K 3aKOHY U MPABOIOPSAIKY, YEIOBEKY TPyJa U CTapllIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHUS, OEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY KaIOIIEH CpeIe.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mnpenmera «buomorusy»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJICTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA AEATEILHOCTH B MPOIIECCE peaiu3allii OCHOBHBIX HaIpaBJICHHI
BOCIIUTATEILHOM ESITEIHLHOCTH, B TOM YKCJIE B YaCTH:

1) rpaIaHCKOr0 BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX IpaB M OOSI3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [I€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWHU YUYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOMW KU3HU U OOBICHSITH €€;

YMEHHE YUYUTHIBaTh B CBOMX JCHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KyJIbTYPHBIMUA LICHHOCTSMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCJIEAOBATEIbCKUX 3a/lady, YBaXUTEIbHOIO
OTHONIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIUTAHMS:

chOpMHUPOBAHHOCTh pOCCHUCKON IPaKIaHCKOMN UJIEHTUYHOCTH,
NaTpuoOTU3Ma, YBaXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU IE€pE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYJIBTYPY,
MPOIILIOE U HACTOSIIEE MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTHHM, TOHUMAHMUS 3HAYCHUST OWOJOTMU B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaenHas yOoexxIE€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure OTeyecTna,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW pOCCUNCKOTO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

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

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauuusiMu Hapo1oB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHHUE IMOITMOHATBHOTO BO3ICHCTBUSI JKMBOM TIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUECKON JIMYHOCTH;

5) ¢usuueckoro BOCHUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOLMOHAIBHOIO 0J1ArONOJy YU

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHOro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUJl U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsipHas Qu3nyecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE I1EHHOCTU TPAaBUJ HHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 37I0POBBIO U KU3HU JIIOICH;

OCO3HAHME MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTHUBHOW JI€ATENbHOCTH TEXHOJIOTMYECKOM M COIUAIbHOM
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHSTH TaKy1O J€ATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM NpoPecCUOHAIBHON AESTENIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccud | pealu30BBIBATH
COOCTBEHHBIC KU3HECHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUY€CKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11€J€CO00pa3HOE OTHOIICHHWE K MPUPOJIE€ KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBLIIIIEHUE YPOBHSI JKOJOTUYECKON KYyJIbTYpbl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEH CPEIbI;

OCO3HAaHHE TJI00ATBHOTO XapaKTepa JKOJIOTMYECKHX MpOoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble NPU HU3YYEHUU OUOJIOTHH
3HAHUS M YyMEHUsI TpU pEeHieHUd NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
IPUPOIOIIOIb30BaHUEM  (COONIOZCHHE  TIPaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCUCTEMaX, OXpaHy BUJIOB,
AKOCUCTEM, Orochepbl);

aKTUBHOE HENpUsATHE JEHUCTBUM, TMPUHOCSIIMX Bpel  OKpYyKarolen
IPUPOAHON Cpelie, YMEHHE MNPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpALaTh UX;



HaJIMYUE Pa3BUTOTO SKOJIOIMUECKOTIO MBIIUIEHUS, SKOJIOTMUECKON KyJIbTYpBHI,
OIIbITa JESATENIbHOCTH IKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHMUSI
PYKOBOJCTBOBATbCSI MU B IO3HABATEJIbHON, KOMMYHMKAaTUBHOW M COLIMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN EATEIbHOCTH SKOJIOTUYECKON
HaIlpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHMS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIbTYPHOM MUPE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOW M YHUTATENbCKON KYJbTYpbl Kak CpelcTBa
B3aMMOJICUCTBHS MEXY JIFOAbMU U IIO3HAHUS MUDa;

NOHMMaHUE creun(puky OHUOJNOrMM Kak HayKH, OCO3HaHus €€ pojau B
(OpMHpPOBAHUM PALMOHAIBHOTO HAY4YHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpPEACTaBICHUsT 00 OKpPYXaloleM MHpE KaK O €AUHCTBE MPHUPOJIbI, YeJIOBEKA U
o0miecTBa, B IMO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJIi COBPEMEHHOM LMBHWJIM3ALIUU:
oOecrieyeHus: HOBOI'O YpPOBHS Pa3BUTUS MEAMIMHBI, CO3IaHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pElIaTh PECYpCHblE  NPOOJEMBbI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY  pa3BUTHIO,  palllOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUW B LEJAX
NOBBILIEHHUSI OOIIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW I'PaMOTHOCTU oOyuaromuxcs, GopMupyeMoit
IPU U3y4YEeHUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4aeMble 3HAHUA JJIs aHaiu3a |
OOBSICHEHMSI SIBICHUM OKPYXaroIIero MUpPa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHUS HA OCHOBE HAy4YHbIX (aKTOB M
UMEIOIINXCS JAHHBIX C IEJIbI0 TIOJy4YEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OHOJOTMYECKHE 3HAHMS JUIs
pelIeHus npodyieM B pealibHbIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTbH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYATIBHO U B TPYIIIIE;

TOTOBHOCTh U  CIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHUU MO OHOJOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHS y4eOHOTO mpenmera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC T (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYarOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEeHAYYHBIC TOHATHS, OTPAKAIOITNE
IEJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEpPrusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (paKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHWE,  HAOMIOJICHUE,  WU3MEpPEHHE, OKCIEPUMEHT U  JApYyrue);
yHUBEpCaJbHbIe Yy4yeOHbIC JEeWCTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJISITUBHBIE), oOecreunBaroIIme dbopmupoBaHue (yHKIIMOHATBHOM
IPaMOTHOCTH UM  COIMAIBHOW KOMIIETEHIIMU O0O0ydYarouuxcs; CIoCOOHOCTh
o0yJarommxcs UCIIOJIb30BATh OCBOECHHBIE MEXKIUCIIUIUTMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W yHUBEpPCAJIbHBIC y4YEeOHBIE JICUCTBUS B
TI03HABATEJILHON M COIMAILHOM MPaKTHKE.

B pesynpraTe wu3yueHuss OHOJOTMM Ha YpPOBHE CpPEIHEro oOIIero
oOpazoBanus y oOydJaromerocs OyayT cGhOpPMHpPOBAHBI TO03HABATEILHBIC
yHUBEpCaIbHBIC YUeOHbBIE NCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYJISATUBHBIC YyHHUBEpPCAIbHBIC YYEOHBIC JCHCTBHUSA, COBMECTHAs
JIeSITeIIbHOCTb.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPaMMBbl CpPEIHEro OOIIero
0o0pa3oBaHus JIOJKHBI OTPakKaTh:

OBiaaenue YHHBEpPCAJIbLHBIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AEUCTBUSIMM

1) 6a30Bble JOoruvyeckKune JaeMcTBUSI:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIHU, O00OIICHUS ), paCKPbIBAaTh CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3H C IPYTUMH TTOHATHSIMH);

OTpENEIATh TETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUHU HX
TOCTHDKCHHSI, COOTHOCUTD PE3YNIbTATHI ACATEIHPHOCTH C TIOCTABICHHBIMHA IICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYSCKHE TOHATHUS JUI 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYKICHUS (MHIyKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SBIICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

IIPUMCHSTH CXEMHO-MO/IETbHBIE CpelcTBa JUIS MIpeCTaBICHHS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TakK€  IPOTUBOPEYMM  pa3HOrO  poja,  BBIIBIEHHBIX B Pa3jM4YHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIU3a UMEIOIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU NOCIIEACTBUN JAESTEIbHOCTH;

KOOPAMHUPOBaTbH M  BBIIOJHATH pabOTy B  YCJIOBHUAX  PEaJbHOTO,
BUPTYaAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIa/IETh HaBbIKaMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHOM JESTEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METOAO0B PELICHUSI TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
pPa3TUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTU [0 IOJIYYEHUIO HOBOIO
3HAHUS, €ro HHTEpIpeTaly, NpeoOpa3oBaHUI0 M NPHUMEHEHUI0 B YYEeOHBIX
CUTYaLUsIX, B TOM YHUCJIE€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILUICHUS, BIaJE€Th HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTb U (HOPMyIHpPOBaTh COOCTBEHHBIE 3alayd B 00pa3oBaTEIbHON
JEATEIbHOCTH U KU3HEHHBIX CUTYaLUSX;

BBISIBJIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIEHUs, HaXOAUTh APTYMEHTHI JJISl JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJYYEHHBIE B XOJE PpELICHHsS 3aJa4d pe3yJIbTarThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK TEpeHOoca CPEeICTB U CIOCOOOB
NEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yYMETh IMEPEHOCUTh 3HAaHUS B MO3HABATEJIBHYIO M MPAKTHUUYECKYIO 0O0jacTu
KU3ZHEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE WJEH, MpeylaraTb OPUTMHAJIBHBIE MOAXOJbl U PELICHMUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ nundopmanueii:

OPUEHTHUPOBATHCS B PA3TUUYHBIX UCTOYHHKAX MH(OpMaIuu (TEKCTe y4eOHOro
nocoOusi, HAyYHO-TIOMYJISIPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAJIM3UPOBATh



UH(OPMAIUIO PA3TMYHBIX BUIOB U (HOPM MPENCTABICHUS, KPUTUYECKU OLIEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

bopMyIUpOBaTh 3alpPOChl U MPUMEHSTH PA3IMUYHBIE METOJbI MPU MOUCKE U
otbope Omosornueckor MHGOpMAIH, HEOOXOAMMOM TSI BBHITTOJIHEHHS YICOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTU, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3TUUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
ononornyeckor uHpopmauu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KadecTBE CpeAcTBa MNpu padoTe ¢
Ouonornueckoil mHGpOpMalMeH: TNPUMEHITh XHUMHUYECKHe, (u3mueckue W
MaTeMaTHYeCKUe 3HAKWM W CUMBOIIBI, (HOpMyIbl, aO0peBHaTypy, HOMEHKIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJIAJCTh  HABBIKAMM  paclo3HaBaHWSA M 3alUThl  WHMOpMaIuw,
MH(OPMAMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

1) oOmenme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIBHO BBINOJHEHUS MpeiaraeéMomn
3aJlay, YUYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3ULUNA APYIHMX yYaCTHHUKOB
JMaJIoTa WM JUCKYCCUN);

pacrnio3HaBaThb HeBepOalbHbIE CpPEJICTBA OOLIEHHsS, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IUKTHBIX CUTYallui,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh PA3IMYHBIMH CHOCOOAMM OOILEHUS U B3aUMOJICHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU opme HopMyITupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTD:

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJEHCTBUSA NP PEIICHUN YYeOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C Y4€TOM OOLIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA,;



NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ JIOCTMIKECHHMIO: COCTaBJISITh IUIAH JECHCTBUM,
pacnpeneniarh pojaud ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
001t pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaraTb HOBBIE IIPOEKTHI, OLECHHMBAaTh HUIEHU C TIO3ULUUAA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3IHYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OBJaieHne YHMBEPCATbHBIMH PEryJATHBHbIMU ACHCTBUSIMH:

1) camoopranuzamnus:

WCITOJIB30BaTh OHOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TPOOJIEM W UX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3JIOPOBBIO U 3[I0POBBIO0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO NEATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30oBaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJIAITh IUUIaH pEIICHUS NpoOJieMbl € Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuMpsATh paMK{ y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTCHUM;

JienaTh OCO3HaHHBIM BHIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pelIcHueE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HBIX 00JACTSIX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJ€Th HABBIKAMH  TIO3HABATENBHON  peduIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JIEHUCTBUM U MBICIUTENbHBIX MPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIIEKCUU ISl OLEHKU CHUTYalllud, BHIOOpA
BEPHOI'O PEILICHHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHUKEHHIO;



OpPUHUMATh MOTHUBBI W apryMEHThl APYrUX IMpU aHAlU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

3) npuHATHE Ce0A U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
NeSTEeIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3UIIMU APYTOro YeJIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS COAEpX aHUS Y4eOHOro MpeaMeTa
«buonorusiy Ha yriayOJaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIICUYCHHE
npodmibHOrO  OOydeHmst  oOydvaromuxcs  Owonornn. OHH — BKIIIOYAOT:
cnenuduueckue st OMOIOTUN HAay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUN 110
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BAHUIO 3HAHUM, BUJBI NEATEILHOCTH IO
MOJIYYSHHUIO HOBBIX 3HAHUW M MX MPUMEHEHHUIO B PAa3IMYHBIX yUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynabTaThl MPEACTABICHBI MO
roJiaM U3y4Y€eHHUsl.

[IpeameTHble pe3ysbTaThl OCBOECHUS yueOHOro npeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MeCT€ U pOJU OHOJIOTUHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
NO3HAHWW  3aKOHOB TPHUPOABI W  pEUHIeHMH NOpoOJieM  palHOHAIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHUE
OMoJI0THH;

BJIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraKoIIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJaM3M, TOMEOCTa3, CaMOPETyJsus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT M PAa3BUTHE), OMOJIOTUYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOTO00pa3usi W MPOUCXOXKIACHUS  KYJbTYPHBIX  pacTeHWi),  3aKOHbI
(ennHOOOpa3usi MOTOMKOB NEPBOT0 MOKOJEHUS, PACILEIJICHUSI, YUCTOThl TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHaensa, TOMOJOTHUYECKUX pPAJIOB B
HACJICICTBEHHOU U3MEHYUBOCTU H. n. Basunoga), MPUHLIHATIBL
(KOMILIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMU HAyYHOI'O IIO3HAHMS, MCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCICOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEPEHHE,
HaO0JI0ICHHUE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYIICCTBEHHBIC TIPU3HAKHI: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUN, >KUBOTHBIX, UEJOBEKA, IIPOIIECCOB IKU3HEACSITCILHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PAcCTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MIPOIIECCOB: OOMEHa BeliecTB (MeTa00IM3M), MPEBPAICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(PHOTO M reTepOoTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, MeK03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYAIBHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXIY OpraHOMJIAMHU KJIETKH U HUX
GyHKIUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHe MU WX (QYHKUUAMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacCTCHHWH, JKMBOTHBIX W YEJIOBEKAa W WX
GYyHKIHASIMH, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIUSMHU, MEXIY STalaMu
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIa U KU3HEHHBIX IIUKIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOIO Pa3BUTHS, T€HOTHIOM U (EHOTHINOM, (DEHOTUIIOM H
(dhakTOpamMu cpeibl OOMTaHUS;

YMEHHUE BBISIBIATh OTIMYHUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX M YEJIOBEKA;

yMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HBIX
CUCTEMATHUICCKUX TPYTIIT;

yMEHHUE pemaTh OMOJOTUIECKUE 3aa9H, BBISBISITS IPHYUHHO-CIICICTBEHHBIC
CBSI3M MKy UCCIICTYEMbIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINMOJIHATh JTA0OpATOPHBIE U TPAKTUYECKHUE padOThl, COOMIOIATH
npaBuiia Mpu padboTe ¢ yueOHBIM U JJabOPaTOPHBIM 000PY/I0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpYs I€Jb KCCIEIOBAHUS, aHAJTU3UPOBATH MOIYUYEHHBIC
pe3ybTaThl U JENaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4eOHO-HMCCIICIOBATEIILCKONM paboTe 1Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJWYHO  TPEACTABIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYCHHYECKHX
KOH(epeHIusx;

yMEHUE OIICHUBATh STUYECKHUE AaCIMEKThl COBPEMEHHBIX HCCIIEOBAaHUN B
oOylactu ounoJsioruu u M€ IULINHBI (KITOHUpOBaAHUE, HCKYCCTBEHHOE
OIUTOIOTBOPCHKE, HAIMpaBIEHHOE M3MCHEHHWE T'€HOMAa M CO3JlaHWE TPAHCTCHHBIX
OpraHU3MOB);



yMEHHUE OCYIECTBIIATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccruoHanbHOM
JEATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YTayOJsTh MO3HABATEIbHBIM
MHTEpEC, HAIIPaBJICHHBIN HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOKEHUE OHOJIOTUYECKOT0 O0pa3oBaHUs B  OpPraHU3alUsAX  CPEIHETO
PO eCcCCUOHANBHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3ysbTaThl OCBOECHUS ydyeOHOro npeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUHOU
KapTHUHBl MHpaA, B TO3HAHMM 3aKOHOB MPUPOABI M PEIICHHH SKOJOTMYECKHUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHMH BOIPOCOB PAIMOHATIBLHOTO
MPUPOJIONIOIB30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOeKHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
OTpEJCICHUs] W TOHUMAHWE CYIIHOCTH OCHOBOIOJIAraIoMUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOPUHU
(aBosmtonioHHas Teopust Y. JlapBuHa, CUHTETHUECKAs TEOPHUS IBOJIIOIUH), YUCHUS
(A. H. CesepiioBa — 0 nyTsX U HampaBieHusx sBoitonuu, B.W. BepHajackoro — o
ouocdepe), 3akoHbl (reHeTHdyeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apogsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTMYECKON THUpaMuibl IHEPTruM), rumnotres3bl (rumoreza «vupa PHK» V.
['unbepra);

YMEHHE  BJQJAE€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO0  MO3HAaHWI,
UCIIOJIb3yEeMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOCOO0aMU BBISIBICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B MIPUPO/IE;

yMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHUJIOB, OHOTEOIEHO30B,
KOCUCTEM U Ouochepbl, CTAOMIM3UPYIOMIETO, NBIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJJIONaTPUYECKOTO u CUMITATPHUYECKOTO
BHUJ1000pa30BaHMsl, BIUSIHUS ABMKYIIIUX CHJI SBOJIFOIIMK HA T€HO(OH]I OMYJISIIINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOuTaHus, YepeaOBaHUsl HAMpaBICHUN
HBOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaTh B3aWUMOCBS3M MEXIY MPOLECCAMU HBOJIOLNH,
JBIDKYIIMMHA CHJIAMH aHTPOIIOTeHe3a, KOMIIOHEHTAMHU Pa3IMYHBIX SKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHME  BBIIBISATH  OTJIMYMUTENIbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCIIOCOOJICHHOCTh BHUJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OMOTHYECKHUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3€ll  OpraHM3MOB B  COOOIIECTBAX,
AHTPONOIEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYTII, B3aUMOCBSI3U OPraHU3MOB U CpPebl OOUTAHNUSA, IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHsI MHOrooOpasusi BHUIOB U
HKOCHCTEM KAK YCJIOBHS COCYLIECTBOBAHUS IPUPO/IBI U YEIOBEUYECTBA;

yMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH TPUUNHHO-CIICACTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTMYECKUMHU MIPOIIECCAMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHITH JIA0OPATOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuiia npu pabote ¢ yueOHbIM U J1a00paTOpHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTATh TUIIOTE3bl, MPOBEPATH WX OSKCIEPUMEHTAIHHBIMU
cpeacTBamMu, (GOpMyIUpys LeJdb WCCIEJOBAHMS, AaHAJU3UPOBATH IMOJIYYCHHBIC
pe3yJbTaThl U JAENaTh BBIBOJBL;

YMEHHE y4acTBOBaTh B y4e€OHO-MCCIENOBATENbCKOW paboTe Mo OHOJIOorud,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAy4YHbIX OOILIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIOTE3bl U TEOPUH O MPOUCXOKJIECHUH KU3HU, YEJIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MperoTBpALLEHUs
r00anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILIECTBIIATh OCO3HAHHBIM BBIOOp Oyaymiell mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, KOJIOTUH, IPUPOIOTIOIb30BAHNS, METUIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEJICKOTO XO34HCTBA, MHILEBOM
IPOMBIIIJIEHHOCTH, YIJIyOJIATh I103HABATEIbHBIH MHTEPEC, HANpPaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOTHKEHHE
OMOJOrMYECKOT0 00pa30BaHUs B OpPraHU3AlUSAX CPEIHET0 MPO(PECCHOHATBHOTO U
BBICIIIET0 00Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/t Kontpoabnbsie IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 buonorus kak Hayka
2 JKuBbie cucTEMBI U UX U3yUYEHUE
3 buonorus knerku 0.5
4 XuMu4ecKasi OpraHu3aius KIeTKU 10 1
5 Crpoenne U QyHKIUH KICTKH 8 1 2
6 OOMeH BelIeCcTB U MPEBpalllEeHUE SHEPTUU B 9 1 1
KJIETKE
7 HaCJIel[CTBeHIfaSI uHbopManus U 9 ) 0.5
peanu3zanus €€ B KIETKE
JKU3HEHHEBIN IUKIT KIETKA 6 1 1
9 CrtpoeHue u QyHKIIMH OpraHU3MOB 17 1 1.5
10 Pa3mHOXeHME U pa3BUTHE OPraHU3MOB 8 1 1.5
1 I'eneTnka — Hayka O HaCIEICTBEHHOCTH U ) 0.5
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACTIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 | |
14 I'eneTuka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buotexHonorus u CHHTETHYECKasE OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10

13




11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/mn Konrpoabnbsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
| 3apokJIeHUE U Pa3BUTHE IBOJTIOLUOHHBIX 4
MIpe/ICTaBICHN B OMOIOTHHU
MukposBontonus U €€ pe3ybTaTsl 14 2 2
Makpo3BostoLHs U €€ pe3yabTaThl 6
[IpoucxoxaeHue U pa3BUTHE KU3HU Ha
4 P 8 P 15 2 1.5
3emiie
5 [IpoucxoxaeHue yenoBeKa — aHTPOIOTeHES 10 1 1
DKOJIOTHSl — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYy>Karollen cpenon
Opranusmel 1 cpesa OOUTaHUs 1 1.5
DKoJ0rus BUAOB U NOMYJIALUN 1 0.5
DKOJI0THUs COOOIIECTB. DKOIOTHUECKHE
9 H 12 1 0.5
CHUCTEMBI
10 buocdepa — rinobanbHas SKocUcTEMa 1
11 UYenosek U OKpyxKarolas cpeaa 1
12 PesepBHOE Bpemst
OBULIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 10 7.5




ITOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYeckHe
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Buonorus kak KOMIUIEKCHAsI HayKa M KaK
4acTh COBPEMEHHOTO 00IIeCcTBa

JKuBBIE CHCTEMEBI U UX CBOMCTBA

YpoBHEBas opraHu3anys )KUBbIX CHCTEM

HcTopust OTKPBITHS U U3YYEHHUS KIIETKU.
Knerounas teopus

Metoasl MONEKYJIIPHON U KJIETOYHON
6uonoruu. [Ipaktuyeckas padora «M3yuenue
METOJIOB KJI€TOYHON OMOIOTHH
(xpomarorpadusi, sekTpodopes,
muddepeHranbHoe HeHTPUPyrupoBaHue,
TTLIP)»

XMMHYECKUH COCTaAB KJIETKU

0.5

MuHepanbHbIe BEIIECTBA KIETKH, HX
Ouosnoruyeckas poiib

OpraHuyeckue BellecTBa KIETKH — OeJIKH.
JlaGopatopHas pabota «OOHapyx eHue
0EJIKOB ¢ MOMOIIBIO KaYECTBEHHBIX PEAKIINI»

CgoiicTBa, K1accupuKanys U QyHKIHA
0enKoB

0.5

10

OpFaHI/I‘-IeCKI/Ie BC€IICCTBA KIICTKHU —




YTJIICBOAbI

11 OpraHuyecKkue BelecTBa KIETKH — JIUTHIbI
Hyxneunossie kucnotsl. JJHK n PHK.

12 JlaGopaTtopHnas pabora «McciaenoBanue 0.5
HYKJIEMHOBBIX KUCJIOT, BBIJICIIEHHBIX U3
KJIETOK Pa3IMYHBIX OPTaHU3MOB)

13 Crpoenue u ¢pynkiun ATO. [Ipyrue
nykineosuarpudocparsr (HTD)

14 CexBennpoBanue [JHK. Metoasl reHOMUKH,

TPAHCKPUIITOMUKH, TPOTEOMUKHU

15 MeToapl CTPYKTYPHOU OHOIOTHH

16 Tunsl knetok. [IpokapuoTnyeckas KieTka
CtpoeHue 3yKapuOTHUYECKOM KIETKH.

17 [TpakTuueckas padota «M3yueHne cBOWCTB 0.5
KJIETOYHOU MEMOpaHbD»

18 [ToBepXHOCTHBIN anmnapar KJIeTK!

OpnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas padora «M3ydeHne ABHKEHUS 0.5
[UTOIUIa3MbI B PACTUTEIBHBIX KIETKAX)

[ToryaBTOHOMHBIE OPTaHOUIBI KJIETKU:

20 MUTOXOHJIpHH, TIacTu bl JlabopaTopHas 0.5
pabora «MccnenoBanue miazmMonusa u '
JIETIIa3MOJIN3a B PACTUTEIBHBIX KIIETKaX)

21 HememOpanHbIe OpraHOUIbI KIETKU

22 Crpoenrne u QyHKIUH sIpa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK

23 sykapuot. Jlaboparopnas pabota «3yueHnue 0.5

CTPOCHUA KJICTOK pPa3JINYHbIX OPTraHU3MOB»




ACCI/IMI/IJ'DII_[I/HI U JUCCUMMWIIAIINSA — IBEC
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa

24 BemecTB. JlabopaTopHas pabora «3ydueHune 1
KaTaJINTUYECKOW aKTUBHOCTH ()epMEHTOB (Ha
pUMepe aMUJIa3bl UK KaTanasbl)»

DepMEHTaTUBHBIN XapaKTep Peakuu
KJIETOYHOTO MeTabonmu3Ma. JlaboparopHas

25 pabora «3ydueHue pepMeHTAaTUBHOTO 1 0.5
paciieruieHust epoKcua BOA0poa B
PaCTUTEIBHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTOpH! M OCIKH-UHTUOUTOPHI 1

27 ABTOTpOGHBII THII OOMEHa BEIIECTB 1

28 doTocuHTE3 1
Xemocwunres. Jlaboparopras pabota

29 «CpaBHeH#ue mporeccoB pOToCHHTE3A U 1 0.5
XEMOCHHTE3a»

AHa’poOHbIe OpraHu3Mbl. Buasl OposkeHusl.

30 JlaGopaTtopHas pabora «CpaBHEHHE 1
MIPOIIECCOB OPOKEHUS U JIBIXaHUS)

31 AspoOHBIE OpraHU3MBbI. DTarbl |
SHEPreTHIecKoro ooMeHa
OHeprus MEMOpPaHHOTO TPaIN€HTa IPOTOHOB.

32 Cunre3 AT®: pabora npotonHoit AT®- 1
CHHTa3bl

33 Peakuuu MaTpuuHOTO CUHTE3a 1

34 Tpanckpunuus — marpuunbiil cuaTe3 PHK 1

35 Tpancnsius u e€ sTarnbl 1

36 KomupoBanue amunokuciaor. Poias pubocom 1



B OnocuHrese Oeska

Opranuzanys reHoMa y mpoKapuor u

37
3YKapuoT

18 MounekyapHbIE MEXaHU3MBbI SKCITPECCUHU
T€HOB Y 3yKapuoT
Bupycsl — HekIeTouHble (OPMBI KUZHU U

39 oOnuratHble napasutel. [IpakTudeckas 0.5
pabota «CoziaHue MOJIeNii BUpYCay

40 Bupychsie 3a0601eBaHus YelloBeKa,
JKUBOTHBIX, PACTCHUI

41 Ha"oTexHOM0ru B OMOJIOTUH U MEIUIINHE

42 KU3HEeHHBIN UK KIETKHA

43 Marpuunsiii cuate3 JJHK
Xpomocomsl. JlTaboparoprast pabota

44 «3yyeHne XxpoMoCOM Ha FOTOBBIX 0.5
MUKpOIIpenaparax»

45 JleneHnue KJIETKM — MHTO3
Tunel kneTok. KapuokuHes 1 IUTOKUHES.

46 JlaGopaTtopHas pabora «HabmroaeHue Mmuto3a 0.5
B KJIETKaX KOHYMKa KOpeIlKa JyKa (Ha '
TOTOBBIX MUKpOIIpEnapaTax)»

47 Perynsiust ®KU3HEHHOTO LIUKJIA KIETOK

48 OpranusM Kaxk eJuHOE 11eJI0€

49 Tkanu pacrenuil. Jlaboparopnas pabota 0.5
«3y4yeHue TkaHel paCTCHUN» '
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas paborta «3yueHue TkaHeu 0.5

KHUBOTHBIX»




Opranbl. Cucremsl opranos. JlaboparopHas

51 pabota «l3y4ueHue opraHoB I[BETKOBOTO 1 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB 1

53 JIBr>kKeHrEe OpraHu3MOB 1

54 IIutanue opranu3zMoB 1

55 [TuTaHne Mo3BOHOYHBIX )KUBOTHBIX. 1
[TuimeBapuTenbHas cucTemMa yelloBeka

56 JIpIxaHune opraHu3MoB 1

57 JlpIxaHue M03BOHOYHBIX )KUBOTHBIX U 1
YyeJloBeKa

58 TpaHcoOpT BEIIECTB y OPraHU3MOB 1

59 KpoBenocHas cucrema o3BOHOYHBIX 1
YKUBOTHBIX U YEJIOBEKA

60 Brinenenue y opranusMoB 1

61 3amura y opraHu3MOB 1

62 NMMyHHas cucTeMa yenoBeka 1

63 PaznpaxumocTs M peryssius y OopraHu3MoB 1

64 ['ymMopanbHast perysius U S3HI0OKpUHHas 1
CUCTEMA KUBOTHBIX U YEJIOBEKA

65 DopMBI pa3MHOKEHUSA OPraHU3MOB 1

66 [TonoBoe pazmHOX)eHNE 1

67 Meiios 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MIOJIOBBIX KJIeTOK. JlabopaTopHas pabora | 0.5

«I/I3yquI/Ie CTPOCHHU ITOJIOBBIX KJICTOK Ha
TOTOBBLIX MHUKpOIIpCIIapaTax»




69

HNunuBuayansHOE pasBUTHE OPraHU3MOB —
OHTOTEHE3

70

3aksajKa OpraHOB U TKaHEH U3
3apOJAbIIICBBIX JIUCTKOB

71

Poct u pa3Butne xuBoTHBIX. JIabopatopHas
pabota «BpIsiBIeHIE TPU3HAKOB CXOCTBA
3apoJiblIe TO3BOHOYHBIX KUBOTHBIX)

0.5

72

PasmHOXeHMe U pa3BUTHE PACTCHHIH.
JlaboparopHas pabota «CTpoeHHEe OpraHoB
Pa3MHOXKEHUS BBICIIUX PACTCHHID

0.5

73

Wcropus cTaHOBIEHUS U pa3BUTHS TEHETUKHU
KaK HayKH

74

75

76

OCHOBHBIC TIOHSITUSI © CUMBOJIBI TCHETHUKH.
JlaboparopHas pabota «JIpo3oduiia kak
00BEKT TCHETUYCCKUX UCCIICIOBAHUIND)
3aKOHOMEPHOCTH HaCJIEIOBaHHS ITPU3HAKOB.
MoOHOTHOPHIHOE CKPEIBAHHE.
[TpakTuueckas pabota "U3yueHue
PE3yIBTaTOB MOHOTHOPHTHOTO CKPEITUBAHUS
y npo3oduibr"

[{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO
CKpEIBAHHS

0.5

0.5

77

AHanuzupytoiiee ckpeuuBanue. Hernomnnoe
JOMHMHHUPOBaHHE

78

79

Jurnbpunnoe ckpemuBanue. [Ipaktudeckas
pabora «3yueHue pe3ynbTaToB
TUTHOPUITHOTO CKPEIIUBAHUS Y IPO30(DIITBDY

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI ,Z[I/IFI/I6pI/II[HOFO

0.5



CKpPEIIMBaHUS

80 CuenieHHoe HaclieIoBaHUE MTPU3HAKOB 1
81 XpOoMOCOMHasi TEOpUS HACJIECTBEHHOCTH 1
82 I'enetuka nona 1
83 ['eHoTHI KaKk LETOCTHAS cCUCTEMA 1
24 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA 1
pacTeHui, ’KUBOTHBIX U YEIIOBEKA
25 N3MeHUnBOCTH NpU3HAKOB. Buibl |
W3MEHYUBOCTH
86 MoudukaroHHas “3MEHYNBOCTh 1
BapuanonHslii psig u BapuaioHHas
kpuBas. JlabopaTopHas pabora
%7 «HccnenoBaHue 3aKOHOMEPHOCTEN 1 0.5
MOIU(PUKATTMIOHHON U3MEHUHUBOCTH. '
ITocTpoeHnne BapualMOHHOTO psifa U
BapUAIMOHHON KPUBOII»
28 I'enoTunuyeckass USMEHYUBOCTb. 1
KomOunaruBHas "3MEHYUBOCTD
MyTannoHHast U3MeHUUBOCTb. [IpakTudeckas
89 pabota «MyTanuu y npozoduisl (Ha 1 0.5
TOTOBBIX MUKpOIIpEnapaTax)»
90 3aKOHOMEPHOCTU MYTAIlMOHHOTO MPOIECCa. 1
ONUTreHeTHKa U SIUT€HOMUKA
91 I'enetuka yenoseka. [IpakTuueckas pabora | 0.5
«CocraBieHue u aHaJIU3 POJOCIOBHOMNY '
92 MeTtoasl MEOUITMHCKON T€HETUKH 1
93 3HavYeHHE MEIUIIMHCKON TeHETUKH B 1

NpeaoTBpaAlICHUU U JICHCHUU I'CHCTUYCCKUX




3200JIEBAHUN YEIOBEKA

OCHOBHBIE TIOHSITHS CEJICKIINH.
JlaboparopHas pabota «3ydeHnue copToB

94 . 1 0.5
KyJIBTYPHBIX PACTEHUHU U MOPOJ JOMAIIHUX
KHUBOTHBIX»
MeTopl CEeNeKIMOHHOM paboTHI.

95 JlaGopaTtopHnast pabota «M3yueHne MeTo10B 1 0.5

CEJIEKLIUH PACTCHUIN»
JlocTrKeHMs CEeEKIIMU PaCTEHUN 1

96 JKUBOTHBIX. [IpakTrueckas padota 1
«ITpuBHBKa pacTeHU»

CoxpaHeHue, U3y4eHHe U UCIO0JIb30BaHUE

o7 TEHETUYECKUX PECYPCOB !
buoTtexHosorus kak Hayka u oTpacib

98 npousBojcTBa. [Ipaktuyeckas pabora 1 0.5
«M3y4yeHne 00beKTOB OMOTEXHOIOTUIY

99 OcHoBHbIE HaMpaBICHUS CHHTETUYECKOM 1
Ounonorun

100 XpOMOCOMHas U T€HHAasl HHXEHepUs 1

101 MenuuuHckue OMOTEXHOIOTUH 1

102 PesepHbIii ypok. [ToBTopenue, o6o01eHue, |

CHCTeMaTHU3alus 3HaHUN

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 13.5




11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o Tema ypoka Beero Kontpoabubie IlpakTuueckue 0BPA0BATETBHBIE
padoThI padoThI pecypeni
1 OpomonnonHas Teopust Y. lapBuna 1
5 JIBHoKyIIME CHIIBI 3BOJIFOIMU BUAOB 1O Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHBIN U |
MCKYCCTBEHHBII 0TOOP
4 ®opMHUpPOBAaHNE CUHTETUYECKON TEOPUHU 1
3BOJIIOLUAN
5 DTarbl H3BOIIOIIMOHHOTO MPOoIecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIUS
6 [Honynsiius — snemMeHTapHast €IMHHLIA |
IBOJIIOLIMU
3aKOH reHeTUYeCcKoro paBHoBecus Jx.
. Xapnau, B. BaiinOepra. JlabopaTopHas 1 0.5
pabota «BoIsiBIeHNE U3MEHUUBOCTH Y '
0co0eii 0IHOTO BUIA»
8 DOneMeHTapHbIe GaKTOPHI 3BOITIOLUU 1
9 D¢ dexr ocHoBarens. IpdexT OyTHUIOUHOTO 1
rOpJIbIILIKa
10 Murpauuu. M3o0numuu nomysisamui: 1
reorpaduyeckas, Ouonormueckas
1 EcTecTBeHHbII 0TOOp — HanpaBIsSIOLINI |

(hakTop IBOFOIIHH




12

[TonoBoit oT6OP

13

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
pe3yabpTaT MUKpOdBoJroIHH. JlaboparopHas
pabota «M3yduenune apomopdo30B u
HMO0aANTAlUN Y PACTCHUHN U )KUBOTHBIX)

0.5

14

[Tpumeps! pucmocoOaeHU y OPraHU3MOB:
MopdosIorTHIecKue, GU3H0TOTHIECKUE,
OHMOXMMUYECKHUE, TTOBEICHUECKHUE.
JlaboparopHas padota «IIpucrnocoOnenus
OpraHnu3MOB U UX OTHOCHUTCJIbHAA
11e1eCO000Pa3HOCTh)»

0.5

15

16

Bup, ero kputepuu U CTpyKTypa.
JIaboparopHast pabora «CpaBHEHHE BHIOB
110 MOP(OJIOTHIECKOMY KPHUTEPHIOY»

Crpykrypa Buaa

0.5

17

BunooOpa3oBanue Kak pe3ynbTar
MUKPOIBOJIOIUH

18

19

CBs3b MHUKPOSBOJJOIOHUA U QIITUACMHUOJIOTNH

Makpossontonus. [laneonTonornueckue
METO/IbI U3yUYEHUS IBOJIOIUU

20

21

22

buoreorpaduyeckue METOIbI U3YICHUS
JBOJIIOLIAA

3M6pI/IOJ'IOFI/I‘IeCKI/IC " CPABHUTCIILHO-
MOp(l)OJ'IOFI/I‘leCKI/IC METObI U3YUYCHUA
9BOJJIIOIINH

MOJ'IeKy.]'IHpHO—FeHeTI/I‘{CCKI/Ie,

OMOXMMUYECKHE U MaTEMATHYECKHE MCTOBI
HU3YYCHUS 5BOJIFOIINU




23 OO111e 3aKOHOMEPHOCTH IBOJIOIIH 1
24 AnantuBHas paauanua. HepaBHoMepHOCTH |
TEMIIOB 3BOJIOLUU
25 Hayunble rUnoTe3sl IPOMCXOXKAECHUS KU3HU |
Ha 3emie
%6 JloHay4HbIe IPEACTABICHUS O 3aPOKICHUU 1
KHU3HH
7 OcCHOBHBIE 3Talbl HEOPTaHUYECKOM 1
IBOJIIOLIMH
28 ['unoTessl 3apoKACHUS KUZHU 1
WcTopus 3eMau 1 METO/IbI €€ N3YUEHHUS.
29 Jlaboparopuas pabota «/3ydenne u | 0.5
OIMCAaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB»
30 HavanpHble 3Tanbl opraHMuecKoi 3BOIOLNN 1
31 DBOJIIOLIMS 3YKapUOT 1
OCHOBHBIE 3Tallbl BOJIIOLUU PACTUTEILHOTO
39 mupa. [Ipaktrueckas padora «/3yuenue | 0.5
0COOCHHOCTEH CTPOCHHS PACTCHHI Pa3HBIX '
OTJIEJIOB»
1 OCHOBHBIE 3TaIlbl HBOIIOLIH KHUBOTHOTO 1
Mupa
OBonronus )KUBOTHBIX. [IpakTnueckas
34 pabota «M3yueHne ocoOEHHOCTEN CTPOEHUS 1 0.5
[T03BOHOYHBIX )KHUBOTHBIX)»
35 Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U |
nepuosiamMm
36 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE 1




KPHU3HCHI NPOILIOrO

CoBpeMEHHBIN IKOJIOTUYECKUH KPU3HUC, €TO

37
0COOCHHOCTH
38 CoBpemMeHHas cucTeMa OpraHudecKoro Mupa
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB
40 AHTPOIIOJOTHS — HAayKa O YeJIOBEKE
41 Pa3BuTue npeacraBieHnii 0 TPOUCXOKICHUN
YeJoBeKa
MecTo yenoBeka B CUCTEME OpPraHH4YECKOTr0
4 mupa. JlaboparopHas padora «3ydenue 0.5
O0COOCHHOCTEH CTPOCHUS CKEJIeTa YeIOBEKa, '
CBSI3aHHBIX C MIPSIMOXOKICHUEM
43 JIBIOKyIIIME CHIIBI aHTPOIIOTeHE3a
44 CooTHoIIeHNE OMOJIOTHICCKHX U
COLIMAJILHBIX ()aKTOPOB B AHTPOIIOT€HE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
46 [Taneorenerrka u majeOreHOMUKA
47 DBOJIIOIHS COBPEMEHHOTO YEJIOBEKa
Yenoseueckue pachl. [Ipaktuueckas padbota
48 «3yueHne 3KOJI0TUUECKUX afanTaimi 0.5
YEJIOBEKa»
49 MexauciurInHapHbie METOIbI
AHTPOIIOJIOTUU
50 3apoxaeHUE U pa3BUTHE YKOJIOTHUU
5] Metonast skonorun. JlabopaTtopHast pabota 0.5

«HSyquI/IC MCTOAOB 3KOJOIMYCCKHUX




HUCCIIEJOBAHUI

3HayeHNne YKOJIOTHYECKNUX 3HAHUHI 1

52 1
YeJI0BeKa

53 Dxonorudeckue GakTopb 1
Abunortnueckue GaxkTopsl. CBeT Kak

54 sKosioruueckuit gpaxrop. JlaboparopHas 1 0.5
pabota «BpIsiBI€HNE PUCTIOCOOICHHI '
OpPraHM3MOB K BIUSIHUIO CBETA
Abuornyeckue gakropsl. TemmepaTypa Kak

55 skosiormueckuid pakrop. JlabopaTopHas 1 0.5
pabota «BrIsiBI€HNE PUCTIOCOOICHHI '
OpPTaHU3MOB K BIIMSIHUIO TEMIIEPATY P
Abuotnyeckue pakTopbl. BraxHocTh Kak

56 skosiormueckuid pakrop. JlabopaTopHas 1 0.5
paboTta « AHATOMHYECKHE OCOOCHHOCTH '
pacTeHHIA U3 Pa3HBIX MECT OOUTAHUS

57 Cpensl 0OuTaHUSI OPraHU3MOB 1

58 buonoruueckue puTmbl 1

59 JKuznennbie GopMbl OpraHU3MOB 1

60 bruotnueckue hakTopsl 1
3HaueHne OMOTHYECKUAX B3aUMOIECTBUI

61 JUIS CYILIECTBOBAHUS OPTaHU3MOB B CpeJie 1
oOuTaHus

& DKOJOTHYECKHE XapaKTePUCTUKU 1
MOMYJISIIUN
OCHOBHBIE TIOKA3aTEH MOy JISIUH:

63 YUCJIEHHOCTb, INIOTHOCTh, BO3pACTHAS U 1

IoJIoBast CTPYKTypa




OcHOBHBIC TTOKA3aTeIN NOMmyJIIuruu:

64 POXKIAEMOCTD, MPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUU

65 OKojorudeckasi CTpyKTypa MoIyJIssiun

66 JlvHamMuKa NOMyJIAIUY U €€ PEeryJsius

67 KpuBbie pocTa YHCIEHHOCTH TIOMYJISIIIHAH.
Kpussie BbIKUBaHUS
DkoJsornyeckast Huma Buaa. JlaboparopHast

68 pabota «IIpucmocobnaeHus ceMsiH pacTeHUN 0.5
K pacceICHUIo»

69 Bun xak cucrema nomysisiuii

70 3aKOHOMEPHOCTH TIOBEJICHUS 1 MUTPALIAN
’KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 DKocucrema Kak OTKpbITasi cucTeMa

7 KpyroBopoT BelecTB ¥ MOTOK SHEPTUH B
DKOCHUCTEME

74 OcCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI

75 DKOJOTrH4eCKUE MUPaMHIbI

76 N3menenus coob1iecTB — CyKIIECCUH

77 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOCUCTEMBI MOPEI 1 OKEaHOB

73 [IpupoanbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEIEH, TyCThIHb

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI

20 Ypb6oskocucremsl. [IpakTuueckas pabora 0.5

«M3yuenue u onucaHue ypoo3KOCUCTEMBI»




3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX

81 B3aUMOJICCTBUI OPraHU3MOB B
9KOCUCTEMAaX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

%) Pa3HBIX TUTIOB Ha CyOOpraHN3MEHHOM,
OpraHU3MEHHOM, TIOMYJISIIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmierutanerapHas 060109Ka
3emin

84 VYuenue B. U. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYyIIIECTBOBaHUS OHnochepsl

26 KpyroBopoTsl BeriecTs u
OMOreOXUMHYECKUE ITUKIIBI

g7 3oHanpHOCTH OHOochepsl. OCHOBHBIE OMOMBI
CyIIu

88 YcroitunBocTh 6uocheps

89 DKOJOTUYECKHE KPUUCHI U UX TTPUYUHBI

90 BosneiicTBue denoBeka Ha onochepy

01 AHTpPONOreHHOE BO3JCHCTBUE HA
paCTUTENBHBIN U KUBOTHBIA MU

92 OxpaHa npupos

93 OcHOBHBIE MPUHIUTIBI YCTOHYHBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI
PanmonansHoe NpUpoAONONbL30BaHNE U

94 COXpaHEHHEe OMOJIOTHYECKOT0 Pa3HO0Opasus
3emun

95 O60061IeHne o TeMe « MUKPOIBOIIOUS U €€

pe3ynbTaTh»




O06006menne o Teme « MakpoIBOIIOIUS U €€

96 1 1
pe3yabTATHDY

97 O606muienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )KU3HU Ha 3eMiie»

08 O6006menue o teme «IIpoucxoxaeHue |
YeJI0BeKa — aHTPOTIOTCHE3)

99 O06o0061IeHne o TeMe «DKOJIOTHS — HayKa O | |
B3aMMOOTHOIICHUSX OPTAaHU3MOB)

100 O606mIeHne o Teme «OpraHu3Mbl U cpea |
oOUTaHUS

101 O6o6meHIie 1o TeMe «DKOJIOTHUS BUIOB U I
TIOTTYJISIIA I

102 O606menue o Teme «buochepa — |
rJ100anbHask IKOCUCTEMAY

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 7.5




IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEEOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM pPe3yJbTATaAM OCBOCHUS
NpoBepPsSIeMOro OCHOBHOI1 00pa30BaTeJIbHOI MPOrPpaMMBbI CPeIHEro 0011ero
TpeOoBaHus o0pa3oBaHust

CdopmupoBaHHOCTh 3HAHUKW O MECTe U POJH OUOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
peIIeHUN KU3HEHHO BAXKHBIX COIMATBHO-ITUUYECKUX, YKOHOMUYECKHUX,
AKOJIOTHUYECKUX MPOOJIeM YeTIOBEUeCTBa, a TAKXKe B PELICHUH BOIPOCOB
paIoOHaIBLHOTO MPUPOAOIOIE30BaHUA, B DOPMUPOBAHUU [IEHHOCTHOTO
OTHOIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIa/Ie POCCUUCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OHOJIOTHH

Bnanenue cucremoil 3HaHMH 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHUS, UCTOIB3YEMBIX B OMOJOTMYECKHX HCCIICIOBAHUSIX >KUBBIX
O0BEKTOB M JKOCHCTeM (ONUCaHME, W3MEpEeHHEe, IPOBEACHHE
HaOII0ACHNH); CIOCOOAMU BBISIBICHUS M OLIEHKM aHTPOIOTI€HHBIX
W3MEHEHUH B PUPOJE.

2 YMeHue BbIIBUraTh I'MIIOTE3bI, MPOBEPSTh MX JKCIEPUMEHTAIBHBIMU
cpeactBaMu, (GOpMYJIHpYys 1Lellb UCCIEIOBaHUS, aHAJIU3UPOBATh
[IOJIy4YE€HHBIE PE3YJIbTAThI U JENaTh BHIBO/BL.

BolsiBneHHe 3aBUCUMOCTM  MEXIY HCCIEIYyEMbIMU BEJIIMYMHAMH,
00BbsICHEHUE MOIYYEHHBIX Pe3yJIbTaTOB U (POPMYJIUPOBAHHUE BBIBOJIOB C

HCIIOJIb3OBAHNUEM HAYYHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHue BIafeTh CHUCTEMOW OHOJOTMYECKMX 3HAaHUH, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAONME OWOJOTMYECKUE TEPMHHBI M TOHSTHUS
(KM3Hb, KJIETKA, TKaHb, OpraH, OpPraHu3M, BH[, TMOMYJISALHMS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBI WMMYHHTET,
OuocuHTe3 Oenka, OWOMONMMMEPBI, JUCKPETHOCTh, CaMOpETyJIsIus,
CaMOBOCIIPOU3BEICHUE, HACJIEJICTBEHHOCTb, W3MEHYUBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouosnoruueckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHAJIbHO-CENEKTUBHOIO MMMyHHUTeTa II.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpHUs HaciencTBeHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoactsa K. bapa, sBosronmoHHas

teopuss Y. JlapBuHa, CHHTETHYECKAass TEOpUS SBOIIOLHH, TEOPHS



antporioreHeza Y. Jlapsuna; Teopus Oumoreoreno3a B.H. Cykauépa;
yuenue H.W. BaBunoBa o meHTpax MHOroo0paszus U MPOUCXOKACHUS
KyJIbTypHbIX pactenuid, ydenne A.H. CeseproBa o0 myTsix u
HampaBJICHUSX 3BOIOIUH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€AUHOO0Opa3Hsi MOTOMKOB MEPBOT0 MOKOJICHUS, PACIIEIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeAoBaHus Mpu3zHakoB . Mennens;
CUEIUICHHOTO HAacJIeIOBaHUs MPU3HAKOB W HapyUICHUs CUEIUJICHUsS
resoB T. MopraHa; roMoJIOTMYECKUX DPSAOB B HACIEICTBEHHOU
m3menunBocty H.M. BaBwioBa; renernueckoro paBHoBecHus JIk.
Xapau u B. BaitnOepra; 3apoasimeBoro cxojactBa K. bapa;
ounoreHeTnueckuii 3akoH J. ['exkerns, ®@. Mrosiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH );

npaBmwia (MuauMmyMa 0. Jlubuxa, 9KOJOrHYecKON MUpaMUIbl YHCe,
OMOMAacChl U DHEPTHUN);

runore3bl (koauepBatHo A.W. Omnapuna, nepBu4HOro OyiboHa JIx.

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

YMeHue pemiaTh TOHCKOBBIE OHOJIOTMUECKHE 3aJauyM; BBISBISATH
MPUIUHHO-CIICJCTBEHHBIE CBsI3U MEXIY uccieyeMbIMU
OMOJIOTHYCCKUMH  OOBEKTaMH, TIPOIleCCaMU W SIBIICHUSMH;, JeJaTh
BBIBO/IBI ¥ IPOTHO3BI HA OCHOBAHWH MOTY4YE€HHBIX PE3yJIbTATOB,;

COCTABJIATh TEHOTUIMYECKUE CXEMbl CKPEIIMBAHUS ISl Pa3sHbIX THUIIOB
HacJIeJOBaHUsI MPU3HAKOB Y OPraHU3MOB, COCTABIISITh CXEMBI MEpeHoca

BCIIICCTB U SHCPI'UH B OKOCUCTEMAX (I_[el'H/I IIUTaHuA, IIUIICBBIC CCTI/I)

VYMeHHe yYCTaHABIMBATh B3aUMOCBSI3H  MEXAYy CTPOSGHHEM U
(GYHKIUSIMA: OpPraHOMJOB, KIETOK pa3HBIX TKaHEH, OpraHamMu |
CHCTEMaMH OpPTaHOB y pACTCHWH, JKMBOTHBIX M YEJIOBEKA; MEXIY
JTaraMu OOMEHa BEUIECTB; ATallaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX
LIUKJIOB OPraHU3MOB; 3TallaMyi SMOPUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u  ¢eHotunoM, ¢eHotunoM U (QaKTOpaMu Ccpeibl  OOUTaHMUS,
mporeccaMy  ABOJIONMH, JABIKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX IKOCHUCTEM W MPHUCHOCOOICHUSIMH K HUM

OpraHnu3MoOB

YMeHue BBIIENATH CyIIeCTBEHHbIE TPU3HAKHU:

CTPOCHHS BUPYCOB, KIIETOK MPOKAPUOT U FYKAPHUOT; OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BU/OB, 6HOFCOH€HO3OB, 3KOCUCTEM H
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PAaCTCHUH,
KUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEIEATEIHHOCTH, TPOTEKAIOIINX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H 4YCJIIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (Meraboim3M), HWHPOPMANMH U
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTO U TeTepOTPO(HHOTO
TUTIOB TMHTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, HSMOpHUOreHe3a, MNOCTIMOPHOHAIBLHOTO  Pa3BUTHS,
pa3sMHOXKCHHUS, WHIMBHYyaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTCHE3a),
B3aMMOJICHCTBHSI TEHOB, TETEPO3UCa; JCHCTBUHA HMCKYCCTBEHHOTO
orbopa,  CTaOWIM3HMPYIOLIETO, JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTeCTBEHHOTO OTOOpa; aJJIONAaTPUYECKOTO M CHUMIIATPHUYECKOTO
BUJI000pa30BaHusl; BIMSHUS JIBUXKYIIMX CHJI SBOJIIOIUU Ha TEHO(OHT
MOIYJISALUY; TPUCIIOCOOJCHHOCTH OPraHU3MOB K cCpejie OOHWTaHus,
ycpeaoBaHus HaHpaBHeHI/If/'I OBOJIIOLIMH, KPYroBopoTra BCIICCTB U

IIOTOKA SHCPIUr B SKOCUCTCMAX

C(bOpMI/IpOBaHHOCTI) YMCHUA BBIACIATH CYHICCTBCHHBIC TMIPU3HAKU
BUPYCOB, KIETOK MPOKAapUOT U DYKAPUOT; OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB, OMOTCOIICHO30B U KOCHUCTEM;
OCOOCHHOCTH MPOIIECCOB OOMEHA BEIECTB U MPEBPAIICHUS SHEPTUHU B
KJIeTKe, (POTOCHHTE3a, IJIACTHYECKOTO W JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOAOTBOPEHUS, pa3BUTHA U
Pa3MHOKEHHUS, HHIUBUIYaTbHOTO Pa3BUTHs OpraHM3Ma (OHTOTCHE3a),
O0pBOBI 3a CyLIECTBOBAaHKE, ECTECTBEHHOTO 0TOOPa, BUI000pa30BaHus,
MPHUCIIOCOOJCHHOCTH OPraHU3MOB K Cpeie OOWTaHMs, BIIHSHUS
KOMITOHEHTOB 9KOCHUCTEM, aHTPOIOTCHHBIX U3MEHEHHI B 9KOCHCTEMAX
CBOCH MECTHOCTH, KPYyroBOpPOTa BEINECTB M MPEBPAIICHHS YHEPTHH B
ounocdepe

Ymenue HCII0JIb30BATh COOTBETCTBYIOIIHE apryMeHTBHI,
OMOJIOTHYECKYI0 TEPMHUHOJIOTHUI0O W CHMBOJIMKY Ul JIOKa3aTeIbCTBA
poACTBa OPraHU3MOB PAa3HBIX CUCTEMATUUYCCKUX TI'PYIIN, B3aWMMOCBA3U
OpPraHuU3MOB U cpellbl OOWTAHHWsS; CIUHCTBA YEIOBEYCCKUX pac;
HEOOXOMMOCTH 3JI0POBOTO 00pa3a *H3HH, COXPAHCHUSI pa3HO00pa3us
BHUJIOB M OKOCHUCTEM KaK YCJIOBUA COCYHICCTBOBAHUA MNPUPOJALI H

YCJI0BCUCCTBA

YMeHHe KpUTUYECKH OIEHHWBAaTh HH(POPMALUIO OHUOIOTHYECKOTO
COJIepKaHUs; MHTEPHPETUPOBATH ITHUYECKUE ACIIEKThl COBPEMEHHBIX
UCCeIOBaHU B~ OWONOTMH,  MEIUIMHE, OMOTEXHOJIOTHH;
paccMmatpuBath rJ100aNbHbIE HKOJIOTMYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO



INEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

CoBpemeHHass OHMOJNOTHSI — KOMIUJICKCHAsE Hayka. bHoJormdeckne HayKH U
n3ydaemple uMH 1mpobiembl. DyHIaMEHTaIbHBIC, NMPHUKIATHBIE W TMOUCKOBHIE
Hay4YHbIEC UCCIIEIOBAaHUS B OMOJIOTHH.

3HaueHue Ouonoru B (OPMUPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun, cBsizannbie ¢ Ouosiorueil. 3HaueHUE OUOJIOTHU B
MPAKTUYECKOW JICSITEIIbHOCTH YEJOBEKa: MEAUIMHE, CEJIbCKOM XO3SIICTBE,

IMPOMBIIIIICHHOCTH, OXPAaHC ITPUPOAbI

1.2

JKuBble cuCTeMBbl Kak MpeaMeT u3ydeHus ouonorun. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CIOKHOCTh U
YHOPSAI0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCITPOM3BENICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YpOBHHM OpraHHU3alHUH >KUBBIX CUCTEM: MOJICKYJSIPHBIN, KJIETOYHBIN, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOIA, 9KOCUCTEMHBIHI
(buoreoneHoTuueckuii), OunocdepHsiid. I[Iporecchl, MPOUCXOAAININE B IKUBBIX
cucremax. OCHOBHBIC TPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHUS

MaTepun

1.3

2.1

2.2

Meroasl Ouonornueckoid Hayku. HaOmromeHue, wu3MepeHue, SKCIEPUMEHT,
cucremarusanus, MeTaaHanus. [loHsTHe O 3aBHCUMONW M  HE3aBHCUMOM
nepemenHoil. [InanupoBanue sxcnepumenta. [locTaHoBKa U MpoBepka TMIIOTES.
HyneBass rumnote3a. Ilonstue BBIOOpKM U €€ mocToBepHOCTH. Pa3dpoc B
OMOJIOTMYECKHUX JaHHBbIX. OIICHKa JAOCTOBCPHOCTH IIOJYYCHHBLIX PC3YJIbTATOB.
[IpyuunHbBl HMCKaXeHUs] pe3yJbTaTOB HKclepuMeHTa. [loHsATHE CTaTUCTHYECKOro

TECTa
KneTka kak Omosiorudyeckasl CuicteMa

Knerka — cTpykTypHO-(DYHKIIMOHAJIbHAS €IUHHIA >KUBOTO. VICTOPHUS OTKPBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[neiinen, P. BupxoB). OcHOBHBIE MIOJIOKEHUSI COBPEMEHHOW KJIETOUYHOM TEOpHUH.
MeTobl MOJIEKYJIIPHOM M KJIETOYHOIH OMOJIOTMH: MUKPOCKOIHUS, XpoMaTorpadus,
anexTpodopes, METOZ MEYEHBIX aTOMOB, muddepeHnnanbHoe

HEeHTpU(YyrupoBaHKe, KyJTbTHBUPOBAHUE KIIETOK

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIEMEHThl. Boga u

e€ poJib Kak pacTBOPHUTENS, peareHra, y4yacTHe B CTPYKTYpUPOBAHHMU KIIETKH,
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Terioperynsauud. MuHepaabHble BElIeCTBAa KIETKH, WX OHOJOTHYecKasl pOJib.
Ponb KaTHOHOB M aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHHOKHUCIOTHBIH COCTaB  OEIKOB.
CrtpykTypsl OenkoBod Moyiekynbl. [lepBuuHast CTpykTypa Oeika, MENTHIHAS
CBs3b. BTOpuuHas, TpeTUYHas, dYETBEpTUUHAs CTPYKTYypbl. JleHaTyparus.
CgoiictBa 6enkoB. Kimaccudukanus 6enkoB. buomornueckue GyHKIUNA OSITKOB.
VYrneBonbl. MoHOcaxapuibl, JUCAXapUAbl, OJIMTOCAXApPUAbl U MOJHUCAXAPUIBL.
OO0muit mnaH CcTpoeHUus W (PU3UKO-XUMHUYECKUE CBOMCTBA  yTJICBOJIOB.
buonoruueckue GyHKIUU YTI€BOJOB.

Jlumuaer.  T'mapodunbHO-THApOGOOHBIE cBoMcTBa. Kiaccudukarus IUIMUaOB.
Tpurmunepunsl, Gochomunuapl, BOCKH, CTepOUABL buonorudeckne (yHKIUU
munuoB. O0HIKe CBOMCTBa OMOJIOTHYECKUX MEMOpPaH — TeKY4eCTh, CIIOCOOHOCTH
K CaM03aMbIKaHHIO, TOJTYITPOHUIIAEMOCTb.

Hyxkneunosbie kucnotel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [Ipuniun komrmiemenTapuoctu. IlpaBmno Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. Mectonaxoxaenue u ouonorndyeckue ¢pynkuuu JJHK.
Buns PHK. ®@ynkuuu PHK B knetke.

Crpoenue wMonekynsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonornueckue ¢pynkunn AT®. BoccTaHoBIEHHBIE IEPEHOCUNKH, UX (YHKIMH B
kietke. Cexksenuponanue [JHK.

CtpykTypHast Ouonorusi: OMOXMMHUYECKHE W OHOPU3NYECKUE HCCIEeTOBAHUS

coCTaBa 1 HpOCTpaHCTBCHHOfI CTPYKTYPbI 6I/IOMOJ'ICKYJ'I

Tunbl  kimeTok: sykapuoTHyeckas M Ipokapuoruueckas. CTpyKTypHO-
(byHKIHOHATIBHBIE 00pa30BaHMUs KIETKH.

CrpoeHre MpOKapHOTHYECKON KieTkh. KieTtouHas creHka OakTepuil W apxeil.
OcobeHHOCTH CTpOeHUsi TeTepoTpodHOl U aBTOTPO(HON MPOKAPHUOTHUYECKHX
KJIETOK. MecTO U poJib MPOKApHOT B OMOLIEHO3aX.

Crpoenre n (pyHKIIMOHMpPOBaHWE DYKAPUOTHYECKOW KieTku. [lmasmarmdeckas
MeMOpaHa (tutazmanemma). CTpykTypa 1ia3Matudeckod memOpanbl. Tpancmopt
BEIIECTB uepe3 IUIa3MaTHYeCKyld MeMOpaHy: maccuBHbIM  (auddysus,
obneruénHass auddy3ust), aKTUBHbIM (NEPBUYHBI M BTOPUYHBIM aKTUBHBIN
Tpancnopt). [lomynmponumaemocts MemOpanbl. PaGora HaTpuii-KaaueBoro
Hacoca. DHJOIUTO3: MUHOIMUTO3, (aromuTo3. Dk301KTo3. KierouHas creHka.
CtpykTypa 1 GyHKIMU KIETOYHOW CTEHKH PACTEHHM, TPHOOB.

[Mutormmasma. Ilurto3onb. Llurockener. JlBwxkeHue muromaazMel. OpraHousl
kineTkn. OmHOMEeMOpaHHBIE OpraHOWABI KIIETKH: DHIOIUIa3MaTH4ecKas CeTb
(BIIC), anmapar ['oabaxu, TU30COMBI, UX CTpOCHHE U (QYHKIMH. B3anmocBsa3b
OJTHOMEMOpaHHBIX OpPraHouA0B KJeTkH. CTpoeHHe TpaHyJIpHOIO PETUKYIyMa.

Cunres pactBopuMbIXx OenkoB. CuHTE3 KIETOYHBIX MeMmOpaH. [maakuit




(arpanynspHBIN) SHAOIUIA3MAaTUUYECKH peTukyiayMm. CekperopHas (GyHKIHS
annapata [ompmxu. TpaHcmopT BemiecTB B KieTKe. Bakyonu pacTUTEIbHBIX
kietok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOU bl KJIETKUA: MUTOXOHJIPUH, TUTACTUIBI.

Crpoenre W (QyHKIMM MUTOXOHApPUN W mactul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABI  (OTOCHMHTE3UPYIOLIMX  DYKApUOT.  XJIOPOILJIACTHI,
XPOMOILIACTBI, JEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranounsl kiaetku CrpoeHre U (QyHKIMU HeMeMOpaHHBIX
opraHousioB Kkjietku. Pubocombl. MukpodunameHTsl. MbplllieuHble KIETKH.
Muxkpotpybouku. Krerounsiii mentp. CTpoeHHE U JBUKEHHE JKTYTUKOB H
pecHrdeK. MUKpOTpyOOUKH UTOIIIa3Mbl. L[eHTproIh.

Anpo. Obonouka sjpa, XpOMaTUH, KapuoIUIa3Ma, SIPBILIKU, UX CTPOEHUE U
bynkiuu. SnepHbiit 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHOIOKEHUE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTnHa — TUCTOHBI.

Knerounsie BrimtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK JYKapUOT

(pacTUTenbHOM, )KUBOTHOU, TPUOHOIN)
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AcCUMHIISAIS M JAUCCUMMIISIIMS — JIB€ CTOPOHBI MeTabonm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOGHBIM M TeTepoTpOPHBIA. YdacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. JHepreTudyeckoe oobOecriedyeHne KiIeTku: mnpeBpamienue ATD B
oOMeHHBIX TIporeccax. DOEepMEHTATUBHBIN XapakTep peakluid KJICTOYHOTO
Merabonm3ma. DEepMEHTHI, WX CTPOEHUE, CBOMCTBA W MEXaHU3M JICUCTBUSI.
Kodepmentsl. Otnnuus GpepMEHTOB OT HEOPraHWYECKUX KaTaiau3aTopoB. bemku-
aKTUBATOPbl M OENKU-WHTHOUTOPHL. 3aBUCUMOCTH CKOpPOCTH (PEepMEHTATHUBHBIX
peaKIuii OT Pa3IMIHbIX PaKTOPOB.

IlepBruHBIl CHUHTE3 OpraHUYEeCKUX BemecTs B kierke. PotocuHre3. Ponb
xJioporjactoB B mpouecce ¢orocunTe3a. CBetoBas U TeMHOBas  (hasbl.
[TponyktuBHOCTH (OoTOCHHTE3a. BiusHue paznuuHbIX (aKTOPOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHn3MOB-XEeMOCUHTETUKOB: HUTPUDUIHPYIOTHE
OaKkTepHH, Kese300aKTepuu, cepoOaKTepuH, BOAOPOAHbIE OaKTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buasl Opoxxenus. IIpoaykTsl OpoxeHUss U HX
UCIOJIb30BAaHNE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIuTeNn OOIe3HEH.

AdpoOHBIE OpraHu3Mbl. DTallbl 3HEpreTuueckoro oomena. [loAroToBUTENbHBIH
stan. ['Mukonu3 — 6ecKuciopoaHOe pacuieryieHUue TI0KO3bI.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE JbpIXaHWe. Poibp MUTOXOHIpUI B
mpoueccax OMOJIOTUYECKOTO OKHCJICHHUS. Huknnyeckue peaxkuuu.

OxucnurensHoe ¢ochopunuposanue. [IpenmyiiecTsa a3poOHOro MyTd OoOMeHa




BEIIECTB Tepes] aHadpOOHBIM. Dh(HEKTHUBHOCTh YHEPTETUYECKOT0 0OMEHa

2.5

2.6

Peaknuu marpuuHoro cuHre3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanuzanus HacneacTBeHHoi ungopmanuu. ['enernyeckuit
KoJ, ero cBoWctBa. TpaHckpunuus — maTpuuHblii cuHte3 PHK. IlpuHuumns
TPAHCKPUIILIMK: KOMIUIEMEHTapPHOCTh, aHTUIAPAIUIEIbHOCTh, ACUMMETPHUYHOCTD.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B Omocunrtese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucioT. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranuzanys reHoMa y MpoKapuoT U 3yKapuoT. Perynsius akTHBHOCTH I'€HOB Y
npokapuot. ['unore3a onepona (P. XKaxob, XK. Mano). Perynsuuss oOMEHHBIX
nporeccoB B kietke. Kietounslii romeocTtas.

Bupycol — HekneTouHble (OpMBI KU3HH U OOIUratHeie napasuThl. CTpoeHue
IIPOCTBIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTEpHUO(aros.

Bupycubie 3aboneBanus udenoBeka, >kMBOTHBIX, pacteHuid. CIIN/, COVID-19,

COIIMAJIbHBIC U MCIUITMHCKHUC HpO6HeMI>I

Knerounslif 1ukn, ero mnepuoabl u perymauusa. MHrepdaza u  muros.
OcobeHHocTH TpoleccoB, NpoTekaomux B MHTepdasze. [loaroroBka KieTku K
nenenuto. IlpecunreTnueckuii  (HOCTMUTOTUYECKUM), CUHTETHMUECKUH U
MOCTCUHTETUYECKUH (TPEMUTOTUIECKUN ) TIEPHOIbI HHTEP(DaA3HI.

Marpuunbiii cunte3 JIHK — pemnukauus. Ilpunuunsr penukanuun  JIHK:
KOMIUIEMEHTAPHOCTh, IIOJYKOHCEPBAaTUBHBIM CHHTE3, aHTUIAPAJUIEIbHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! u
TeroMepasa. XPOMOCOMHBIM Ha0Op KJICTKH — KapuoTHIL JIWIUIOWIHBIA H
rarmiouAHbIM  HAabopbl XpomocoM. ['omosormunble Xpomocomsbl. IlonoBeie
XPOMOCOMBI.

Jlenenue xiietku — MuTo3. CTaguu MUTO3a U MPOUCXOASIINE B HUX MPOLECCHI.
Tuner muto3a. KapnoknHe3 W IHUTOKHMHE3. bHonormdyeckoe 3HAYEHHE MMTO3a.
Perynsauus MutoTHueckoro nukia kiaetku. [Iporpammupyemas kieroyHast rudenb
— aromnTo3.

qDYHKIII/IOHaHI)Haﬂ TCHOMHKA

Opranusm Kak Onosiornyeckasi CucTemMa

3.1

OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3Mbl U
MHOTOTKaHEBbIE OpPTraHU3MBI.

@opMbl pa3sMHOXKEHHUS OpraHu3MoOB: Oecmojioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buapl  Gecrnonoro  pasMHOXKEHHUS:  [MOYKOBAHHE,  CIOPYJISAIMS,
(bparMeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBele kiaeTku, win rametsl. Meitos. Ctaauu meiiosa.

[ToBenenue xpomocoM B Mmeiioze. Kpoccunrosep. buonoruueckuii cmpici Meiio3a



U TI0JIOBOTO Iporecca. Meio3 1 ero MecTo B )KU3HEHHOM IIUKJIE OPIaHU3MOB.
IIpenzapoapimeBoe pazputue. ['ameToreHe3 y >KMBOTHBIX. I[loyioBble »Kelne3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KJIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenne mOJNOBBIX KiIETOK. OIIOJ0TBOpEHHE U SMOpPHOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craaum 3MOpHOreHesa
’KMBOTHBIX (Ha mpumepe JsrymkH). [Ipobnenue. Tunsl npodnenus. OcobeHHOCTH
IpoOJieHUsT MJICKONHMTAIOMNX. 3apOABILEBBIE JUCTKH (TacTpysisanus). 3akiaiaka
OpPraHoB M TKaHeW W3 3apOoJbILIIEBBIX JIMCTKOB. B3auMHoe BiusHHE dYacTel
pa3BHBAOLIETOCS 3apofblia (3MOpUOHAIBHAS MHAYKIMA). 3akiajka IUlaHa
CTPOEHHMSI >KMBOTHOTO KaK pE3yJbTaT HEePapXWUEeCKUX B3AaHMMOJICHCTBUI TE€HOB.
BnusiHne Ha SMOpHOHANBPHOE pPa3BUTHE PAa3IMYHBIX (DAKTOPOB OKPYIKAFOIICH
Cpelbl.

Poct u pazutue xuBoTHbIX. [locTamOpuonanbHelil nepuoa. Ipsmoe n Henpsimoe
paszButue. Pa3Butne ¢ meramopdo3oM y OECro3BOHOYHBIX W TO3BOHOYHBIX
KUBOTHBIX. buolornyeckoe 3HaueHHE MPSMOTO W HENPSMOTO Pa3BUTHA, HUX
pacrpocTpaHeHHe B mpupoje. Tumbl pocTta XUBOTHBIX. DaKkTOphl peryisnuu
pocta KHMBOTHBIX M dejoBeka. CTaguu NOCTAIMOPHOHAIBHOTO PA3BUTHS Yy
KUBOTHBIX U 4esioBeKa. [lepno/ibl OHTOreHe3a yeaoBeKa.

PasmuHoxenne wu pasButue pacrenmit. ['amerodpur um crnopodur. Meiio3 B
KU3HEHHOM LMKJIe pacTteHuid. OOpa3zoBaHue cHop B Imporecce Meiio3a.
I'ametorenes y pacteHuid. OIUIOZOTBOPEHHE U  pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. J[BOMHOE OIIOJOTBOPEHME Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U

Pa3sBUTHEC CCMCHHU. MexaHu3MBbI peryjsinii OHTOICHE3a y paCTCHI/Iﬁ U ) KUBOTHBIX

3.2

Ucropust craHOBieHMST UM pPa3BUTUS TEHETUKHM Kak Haykd. (OCHOBHBIE
FEHETUYECKHUE IOHATHS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJLJIEIBHbIE
IEHbI, AJbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PEUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TETEPO3UTr0Ta, YHCTas JIMHUS, THOPUIBI, TEHOTHMN, (EHOTHIIL.
OCHOBHBIE ~ METOJbl  T'E€HETUKH: THUOPHIOIOTHYSCKUN,  ITUTOJIOTHUECKHH,

MOJ'IGKyJ'IprHO—FeHeTI/ILIeCKI/II\/’I
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Mounorubpuanoe ckpemybanue. [lepsoiii 3akoH MeHienst — 3aKoH eMHO00pa3us
ruOpuI0B MepBOro mnokojeHus. IlpaBwiio JoMuHUpoBaHMA. BTopoit 3akoH
MeHgens — 3aKkOH paclUeNieHus MNpU3HAKoB. LlUTOnormyeckue OCHOBBI
MOHOTHMOPUAHOTO CKpeIIMBaHUs. [ UoTe3a YucTOThl raMerT.

AHanmusupyromee ckpemuBaHue. [IpoMexyTOYHBIM XapakTep HaciaeAOBaHUS.
Paciennenue npu3HaKkoB IIPU HEIIOJIHOM JOMUHUPOBAHUH.

JurnbpunHoe ckpermmBanue. Tpetuil 3akoH MeHens — 3aKOH HE3aBHCHUMOTO

HacjaceJO0BaHUs IIPHU3HAKOB. HI/ITOJ’IOFI/ILIGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO
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CKpEITUBaHUS.

CueruienHoe HacienoBanue mnpu3HakoB. Paboter T. Moprana. CremnseHHoe
HacJeJ0BaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TreHamMu. XpOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

'enetuka mosia. XpOMOCOMHBIN MEXaHU3M OINpEACTICHUs] Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ["'OMOraMeTHBI M TeTeporaMeTHBIM ToJ. I'eHeTnueckas
CTPYKTypa IOJIOBBIX XpomocoM. HacnenoBanue mNpu3HAKOB, CLEIUICHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponusi — MHOXKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBIH ajuienu3M. BsauMoneicTBue HealIeJbHBIX I'€HOB.

KommemenrapHocts. Onucras. [lonumepus

BsaunmopeiicTBre reHoTUNA U cpefibl Ipu popMupoBaHuu GeHotuna. Mi3smeHunBocTh
MpU3HAaKoB. KayeCTBEHHbIE M KOJUYECTBEHHBIE MPU3HAKU. BHIIBI M3MEHUYMBOCTH:
HEHACJICICTBEHHAsL U HACJIEICTBEHHASI.

MomudukanonHas ~ u3MeHUuMBOCTb.  Pomb  cpempl B (GOpMHPOBAHHUU
MoAM(UKAMOHHON N3MeHunBoCcTH. HopMa peakuuy npu3Haka. BapuamoHHbIi psg
u BapuarioHHass kpuBas (B. HWoranmncen). CgoiictBa MOIU(DUKAIIMOHHOM
M3MEHYHUBOCTH.

I'enotunuyeckas n3MeHUUBOCTh. CBOMCTBA FT€HOTUITMYECKON M3MEHYUBOCTU. Bubl
TCeHOTUITNYECKON M3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KomOunatuBHass W3MEHYMBOCTh. Mei03 ¥ TIOJIOBOM TIPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POIlb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3/IaHHU
TeHETUYECKOro pa3Ho00pa3us B Mpe/enax OAHOro BU/A.

MyTanroHHas ”3MEHYMBOCTh. BHJIbI MyTaluii: T€HHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE W WMHIYUMPOBAaHHBIC MyTalWU. SIepHbIE W IMTOILIA3MAaTHUYECKUE
MyTauu. COMaTHYECKUE U MOJIOBbIE MyTallK. [ [puurHbI BOSHUKHOBEHUS MYy TalUi.
Mytarenbl M HMX BIAMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HAacleACTBeHHON n3MenunBoctu (H.U.

Bagsusos). Buesiiepaast ”3MEHUMBOCTD U HACIIEICTBEHHOCTh

3.5

Kapuotun wenoBeka. MexayHaponHas MporpaMMa HCCIEIOBAaHUSA TIeHOMa
YCJIOBCKA. MGTOI[BI I/ISYLIGHI/HI TCHCTUKHN YCJIOBCKA: reHeanomquKm‘/’I,
OJIM3HELIOBBIMH, IIUTOreHETUYECKUH, NOMYJISALUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKU . CoBpeMeHHOE onpenerneHne TeHOTHIIA:
IIOJTHOT'CHOMHOC CCKBCHHpOBaHI/Ie, FGHOTI/IHI/IpOBaHI/IC, B TOM YHCJIC C ITOMOIIBIO
[M1P-anamu3a. HacnmencrBennsle  3a0oneBaHHMs  4eloBeKa. [ e€HHBIE U
XPOMOCOMHBIE 0ose3Hu YyeJIoBeKa. bone3nun c HacJeICTBEHHOMN
MPEeIPaCcHOI0KEHHOCThIO. 3HaUYCHUE MEAUIIMHCKOM T'€HETUKU B MPEIOTBpAllleHUN

U JIEUEHUN TEHETHUECKUX 3a00eBannil ueioBeka. CTBOJIOBBIE KIIETKHA
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3.7

JlomecTukanuys u ceiaekuus. 3apoxKaCHUE CeNIEKIMKA U ToMecTukauuu. Ydyenue H. M.
BapuioBa 0 1eHTpax MPOUCXOXKACHUS M MHOTO0Opa3Hsi KyJIbTYPHBIX DPAaCTCHHM.
Ponb ceneximu B coO3maHUK COPTOB PACTEHU W TOPOJT KUBOTHBIX. CopT, Mopoa,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HacjencTBeHHOW u3MeHunBoctd H.U.
BapwuioBa, ero 3navueHue 1j1si CEJIEKIIMOHHON pabOThI.

Meroapl ceneKuoHHOM paboThl. McKyccTBeHHBIM OTOOp: MacCOBBIA U
WHJIUBUyabHBIN. Ortansl KOMOWHAIIMOHHOMI CCJICKIIUH. UcnbiTanue
MPOM3BOJUTENICH MO TOTOMCTBY. OTOOpP TO TEHOTHIy C TOMOIIBIO OICHKU
(heHOTHIIa TOTOMCTBA M OTOOP IO TEHOTHUITY C moMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/]l CENeKIIMOHHOM pa0oThl. PannannoHHbIi u
XUMUYECKUM MyTareHe3 KaKk MCTOYHHUK MYyTallUd Yy KYyJbTYPHBIX (HOpM
opranu3MoB. lcnonb30BaHME TEHOMHOIO PEJAKTUPOBAHUS U METOJOB
pexombunanTHbIX JIHK 175 momyueHus ucXoIHOTO MaTepHana Jjisi CEIeKIIHH.
[Tomyyenne nommruionoB. BHyTpuBHIOBas ruOpuam3anys. bIM3KopoacTBEeHHOE
CKpeIMBaHUe, WM WHOpWAWMHT. HepoJcTBEeHHOE CKpelMBaHWE, WM ayTOPUIUHT.
I'ereposuc u ero mpuumnbl. Mcnonb3oBaHue rerepos3uca B cenekimu. OtnanéHHas
ruOpuam3ais. [Ipeogonenue Oecrutomus MEXBHIOBBIX THOpHIOB. JlocTrokeHMs

CCIICKIIMN paCTeHI/Iﬁ H XKMBOTHBIX

OOBEKTBI, UCHOIb3YEMbIe B OMOTEXHOJIOTHH, — KIIETOYHbIE U TKaHEBbIE KYJIbTYPBI,
MHUKPOOPIaHU3MbI, MX  XapakTepucTuka. TpaauuuoHHas  OHUOTEXHOJIOTHUS:
xjieboneueHne,  MOJyuYeHHUE  KUCIOMOJIOYHBIX  NPOJYKTOB,  BUHOZEIHE.
MukpoOuonoruueckuii cuHTe3. OOBEKTHI MHKPOOHOJIOTMYECKUX TEXHOJOTHH.
IIpousBoacTtBO  Oesika, aMMHOKHMCIOT M BUTaMMHOB.  MckyccTBeHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHLEKICTOK M KIOHUPOBAHUE JKUBOTHBIX.
Merton TpaHCIUTaHTaUKU SAEp KIETOK.

XpoMOCOMHass W TIeHHas WHXKEHepus. VCKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCcTpyupoBanue pexkomMOuHaHTHeIX JIHK. JlocTmkeHus W NepCreKTUBBI
XpOMOCOMHOW ¥ TeHHOW MH)XEHepuH. MenuuuHckue OHOTEXHOJIOTHH.

Hcnonp30BaHne CTBOJIOBBIX KIETOK

Cucrema 1 MHOrooOpa3ue OpraHn4eckoro Mupa

4.1

buonornueckoe  pasHooOpazue  opraHm3moB.  CoBpeMeHHas  cHUCTEMa
opraHudeckoro wmwupa. IlpuHIMNbBl Kinaccupukanuu opraHu3smMoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

Oco0OeHHOCTH CTPOEHHUS M KU3HEAEATEIbHOCTU OJHOKIJIETOYHBIX OpPraHU3MOB.
bakTepuu, apxeu, OJHOKJIETOUHbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTUE
npotucTsl. KonoHuanbHble OpraHu3Msl. J[BUkeHNE OJHOKJIETOUYHBIX OpraHU3MOB:
amMEOOUTHOE, )KTYTUKOBOE, PECHUYHOE. 3alllUTa Y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3ﬂpa)KI/IMOCTI) Y OOHOKJICTOYHBIX OPraHUu3MOB. Takcucer




4.2

MHorokJjieTouHbIe pacTeHUs. B3auMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO opraHu3Ma. OpraHusm
Kak enuHoe uenoe. Tkanum pacreHuid. Tumbl pacTUTENbHBIX  TKaHEM:
oOpa3oBarenpHasi, IOKPOBHAs, MPOBOJSIIAS, OCHOBHAs, MeXaHWYecKas.

OcoGenHoctu cTpoeHUs, PyHKIUN U PacOIOKEHUS TKaHEeH B OpraHax pacTeHU

4.3

BererartuBHble U TeHEpaTUBHBIE OpraHbl pacTeHUd. OYHKIUNA OPraHOB U CUCTEM
opranoB. Kapkac pacrenunil. /[BU>keHUE MHOTOKJIETOUYHBIX PACTEHUN: TPOIIU3MBI U
Hactud. IlornomieHne BOABI, YIVIEKUCIOrO ra3a M MHUHEPAIBHBIX BEIIECTB
pacrenusimu. Jlpixanue pacrenuil. Auddysus ra3oB uepe3 MOBEpPXHOCTh KIIETKH.
TpancnopTHbele cucTeMbl pacTeHuil. Bbiienenue y pacrenuid. 3ammra  y
MHOT'OKJIETOYHBIX pacTteHuid. Kytukyna. CpencrBa MacCMBHOW M XMMHUYECKOM
3amuThl. DUTOHUUABIL.

PasgpaxkuMocTe M peryisinus y OpraHu3sMOB. Pa3zapakuMocTh M peryisnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocroBrlie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOIrOKJIeTOYHbIE  KHBOTHBIC. B3amMOCBSI3bp  4YacTeifiT  MHOTOKJIIETOYHOI'O
opranu3ma. TKaHU, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. 'omeocra3. TkaHU )KMBOTHBIX M 4eloBeKa. THUIIbI
KUBOTHBIX TKaHEW: SMUTEIUaNbHAs, COCIWHUTETbHAs, MBIIIICUYHAsI, HEpBHAs.
OcobenHoctr  cTpoecHMs, (YHKIMHA W PpACHONIOKEHUS TKaHEH B oOpraHax

JKNBOTHBIX N YCJIOBCKA

4.6

Oprasbl U CUCTEMBbI OPTraHOB KXUBOTHBIX. DYHKIIUU OPTaHOB M CHCTEM OpPIraHOB.
Onopa Ttena opraHu3mMoB. CKeJleTbl OJHOKJIETOYHBIX W MHOTOKJIETOUYHBIX
AKUBOTHBbIX. HapyxHblii U BHyTpeHHUH ckeneT. CTpOEHHE U TUIIbl COEIUHEHMS
KOCTEH.

JIBM>KeHME MHOTOKJICTOYHBIX JKMBOTHBIX. IluTanue KkuBOTHBIX. IluTanue
MO3BOHOYHBIX JKUBOTHBIX. J[pIxaHue >kuBOTHBIX. KoxkHoe apixanue. JXKabepHoe u
JIETOYHOE JIbIXaHHUE.

JIpixaHve TO3BOHOYHBIX >KMBOTHBIX. OJBOJIOIMOHHOE YCJIOKHEHHE CTPOCHHS
JIETKUX II03BOHOYHBIX >KMBOTHBIX. JIbIXaTellbHAasI CHUCTEMa 4YeaoBeKa. MexaHH3M
BEHTWJISILIMM JIETKUX Yy MNOTUL W MIEKONMUTAIIMX. TpaHCHOpPT BEIIECTB Yy
opraHu3MoB. TpaHCIOPT BEHIECTB y XUBOTHBIX. KpoBeHOCHas cucrema u e€
opranbl.  KpoBeHOCHass  cucrema  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. JBONIOIMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI IO3BOHOYHBIX XMBOTHBIX. BblaeneHune y opraHusmMoB. Beinenenue y
*KUBOTHBIX. COoKpaTtutenbHble Bakyosn. Opransl BeiaeneHuss. CBs3b MOJIOCTH Tena
C KPOBEHOCHOM W BBIIEIUTEIIBHON cucTeMamu. BpineneHne y MO3BOHOYHBIX
KUBOTHBIX. 3alIUTa Yy MHOTOKJIETOYHBIX KUBOTHBIX. [lokpoBBI U uX

IIPpOU3BOJHBIC.




PazapaxuMocTs U peryssnus y opraHu3MoB. Pa3ipakuMocTh y 0JTHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3apaXXMMOCTb W peryisuus y MHOTOKJIETOYHBIX
pacteHuii. PocToBbI€ BEIECTBA U UX 3HAYEHUE.

HepBHas cucrema u peduieKTopHasi peryJyisiiusi Y MHOTOKJIETOYHBIX KHUBOTHBIX.
HepBHas cucrema u e€ otaesnsl. DBOMIOLMOHHOE YCI0)KHEHUE CTPOESHUSI HEPBHOM
CHCTEMBI Y KUBOTHBIX.

PazpaGorka anroputMoB u mporpamm i 3PQPeKTHBHON (PyHKIIMOHATBEHON
aHHOTallMM  TE€HOMOB,  TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB

MHUKPOOpPTaHU3MOB, paCTCHHﬁ, JKHBOTHBIX U YCJIOBCKA

OpraHI/ISM YCJIOBCKA MU €TI0 310POBLE

5.1
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Opranel ¥ cUCTEMBI OPraHOB 4esioBeka. OTaenbl TOJIOBHOTO MO3ra IIO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas ayra. besyciioBHblE U yCIOBHBIE
peduexcer. 'ymopanbpHast perynsiuss ¥ SHAOKPHHHAs CHCTEMa >KMBOTHBIX H
yesoBeka. JKenes3sl SHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[eiCTBUE TOPMOHOB.
B3auMocBs3p HEpBHON M SHIOKpUHHON cucteM. ['unoramamo-runodusapHas

cucrema. Pedrexc u pednexropHas ayra. besycinoBHble 1 yCIOBHbIE pedIeKCh

3ammTa opranu3ma oT Oosie3Hed. MiMMmyHHas cucrteMa denmoBeka. KiieTouHblld U
TYMOpaJbHBIA WUMMYHHUTET. BpoXAEHHBIN, NpHOOPETEHHBIN crenupudecKuit
UMMyHUTET. Teopusi  KJIOHaJIbHO-CeNeKTUBHOTO uMmMmyHHTeTa  (I1.Dpnmx,
®.M.bepnaer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHu3moB. Poib

BpO)KI[éHHOl"O HMMYHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUH

53
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5.5

KpOBeHOCHaﬂ cuctemMa u eé OpraHbl. Cepz[ue, KPOBCHOCHBIC COCYJbl U KPOBb.

Kpyru kpoBoobparienus. Pabora cepaiia u e€ perynsnus

Z[LIX&HI/IG YCJIOBCKA. I[I/I(bq)YSI/ISI ra3oB 4CpE3 MOBCPXHOCTDL KICTKHU. I[BIX&T@JIBH&H
CHUCTEMa  4YCJIIOBCKA. [[LIX&TGJIBH&H IIOBCPXHOCTD. PCFYJ'IHI_[I/ISI JbIXaHU.

JIpixaTenpHbIe 00BEMBI

HI/IH_IeBapI/ITeJ'ILHaH CHUCTCMaAa YCJIOBCKaA. OT)ICJ'ILI MMUIICBAPUTCIBHOI'O TpaKTa.
HI/IIHGBapI/ITCJ'IBHBIG KCEJIC3BbI. BHYTpI/IHOJ'IOCTHOe u BHYTPHUKIICTOYHOC

MUIICBAPCHUC

5.6

5.7

6.1

ITokpoBel M wux mnpousBojaHble. Opranbl BbyaeneHus. Ilouku. CtpoenHue u
¢byHKIMOHMpOBaHUE HedpoHa. DuUIbTpaIMs, ceKpelrs U oOpaTHOe BCAChIBAHUE
KaK MeXaHU3Mbl paboThbl OpraHoB BbiAeneHUs. OOpa3zoBaHUE MOYH y YellOBeKa
JIBI>KEHHE 4eloBeKa: MbliiedHas cucreMa. CKeleTHble MBIIIIBI U UX padoTa.
CtpoeHue U TUIIBI COEAMHEHNS KOCTEN

TeOpI/IH 3BOIOLMHU. Pa3BuTHe )KM3HU Ha 3emite

3BOJ’IIOI_II/IOHHa$I TCOpUA 4. Z[apBI/IHa. Hpe,[[HOCInIJ'IKI/I BO3HHUKHOBCHUA

napBuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.




6.2

6.3

JBrkyue cuibl 3BodronuKu BUIOB no Y. JlapBHHY (BBICOKAas MHTEHCHBHOCTb
pa3sMHOXKEHHs OpraHU3MOB, HACJEICTBEHHas M3MEHYMBOCTb, Ooprba 3a
CYLLECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunterndeckoit Teopun sBomonun (CTD). HeirpansHast Teopus
sBotoru. CoBpeMEeHHas HBOJIOLMOHHAsE OMOJ0rusa. 3Ha4eHHE 3BOJIIOLMOHHOM

Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa

[Tonmynsauus kak sjeMeHTapHass enuHuna 3Bosirolud. COBpEMEHHBIE METOJbl
OLIEHKU T'eHETUYECKOro pa3sHooOpa3us U CTPYKTypbl nomynsuui. M3meHenue
reHoQoHa TOIMYJSAIUN KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHerudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (AKTOPhl  (IBMXKYILME CHJIBI) 3BOJMIOLUUH. MyTallMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpelid reHoB — ciyuaiiHble
HEHANpaBJICHHbIE HW3MEHEHHMsS 4YacToT auiened B momymsamusax. Oddekr
OCHOBATEJIA. Murpanuu. N3omsanns HOMYJISLIAN: reorpaguyeckas
(mpocTpaHCcTBeHHAas ), Orosoruyeckast (penpoyKTUBHA ).

EcrecTBeHHbIii 0TOOp — HampaBnsiommid  ¢axTop dBoMOIMH. DopMEI
€CTECTBEHHOIO  O0TOOpa:  JBWXKYIIMH, CTAOMIM3HPYIOIIMN, pa3pbIBAIOLIUI
(mu3pyntuBHbIi). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  KaK  pe3yjibTaT  MUKPOIBOJIOLUU.
Bo3HukHOBeHHE  mpuUCIIOCOOJIEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantanuu. [IpuMeps! npucrnocobneHuii y opranu3MoB. OTHOCHTEIBHOCTD
IIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum U CTpykTypa. BupooOpazoBaHue Kak —pe3yJibTar
MUKPO3BOJIONUHU. M3omsius — KirodeBol ¢akrop BuaooOpasoBanus. Ilytu u
CII0COOBI BHU1000pa30BaHUS: JUIONATPUUECKOE (reorpaduueckoe),
CHUMIIaTpUYEeCKOe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (IOJMILIOWIU3AINS,
ruOpuan3anys). JnmurenbHOCTh SBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl popMHUpOBaHHS OMOJIOTUYECKOT0 pa3HOOOpa3usl.

Ponp 3BonIoLMOHHON OMOIOTMU B Pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHHS
O6uopazHooOpasus. MHKpPOIBOMIOLUSA U KOIBOJIIOLUS Mapa3uTOB U UX XO35EB.
MexaHu3mbl (HOpMUPOBAHMS YCTOMYUBOCTH K aHTUOMOTHKAM U CITOCOOBI 00pbOBI

C HEH

Metoael m3ydeHHus: Makpo3Boirouuu. [lageoHTomorndeckue MeTonbl M3y4deHHS
sBosirou. [lepexonupie Gopmbl 1 pUIIOreHETUUECKHE PSABbI OPIaHU3MOB.
buoreorpaguueckue Mmeroas! usyueHus spomonuu. CpaBHeHue Gaopsl U GpayHbI
MaTEepUKOB M OCTPOBOB. buoreorpapuueckue odnactu 3emnu. Buasl-sHIeMUKH 1
PEJIUKTBHI.

OMOpPHUOIOTHYECKUE UM CPaBHUTEIbHO-MOPQPOJOTUYECKUE METO/bl U3yUYEHUS




IBOJIONMK. [ eHeTHYeCKne MEXaHU3MBbI SBOJIIOIIMM OHTOTEHE3a M TIOSBIICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  aAHAJOTHYHBIC  OpTaHBHI.
PynumenTapHple  opraHbl M araBuU3Mbl.  MOJIEKyISPHO-T€HETUYECKHUE,
61/IOXI/IMI/I‘ICCKI/IC u MaTEMaTHYCCKUC METOAbI HU3Yy4YCHUA OBOJJKOUH.
I'omonoruunbie rerbl. COBpeMEHHBIE METOABI MOCTPOCHUS (PHUIOTCHETHYECKUX
JICPEBBEB.

XpOMOCOMHBIG MyTall1 U 5BOJIIOIHUA 'CHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBwia) 3BOIIONKH. HeoOpaTMMOCTh 3BOIIOIUH.

A,Z[aHTI/IBHaH paauanus. HCpaBHOMepHOCTB TEMIIOB 3BOJIFOIIUHN

6.4

Hayunple rumoTe3bl MNPOUCXOXKICHHS JKU3HM Ha 3emie. AOHOTeHe3 W
naHcnepmus. JJoHay4dHbIe MPeACTaBICHUS O 3aPOKICHUH KU3HU (KPEALIHOHU3M).
['Mnores3a MOCTOSTHHOrO CaMO3apPOXKICHUS KU3HU U €€ ONPOBEPKEHUE ONBITAMU
®. Pemu, JI. Cnamnanumanu, JI. Tlactepa. IlpoucxoxxaeHue KH3HU H
acTpOOHUOJIOTHSI.

OcHoBHbIE 3Tallbl HeOpraHUYeckod sBomtonuu. [lmaHetapHas (reomoruyeckas)
OBOJIONUS. XUMHUECKasi JBOJIOLMUSA. AOHOTEHHBI CHHTE3 OpraHHYECKUX
BemiectB u3 Heopranmdeckux. Omeir C. Mumiepa u I'. FOpu. OOpa3zoBanue
nonumepoB U3 MoHoMepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa
nepBuuHoro OyipoHa JIk. XonpaeitHa, reHetnueckas rumnore3a [. Mémnepa.
Pu6osumer (T. Yex) m runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopust 3emnu u meroabl €€ u3yueHus. Vckoraemble OpraHMYECKHUE OCTaTKU.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAS M a0CONIOTHAST T€OXPOHOJOTHSL.
['eoxpoHOnOrnyecKas mKajaa: 30Hbl, SPbl, IEPHUOJIbI, JTIOXH.

Hauanenbie 3Tansl oprannyeckoil s3posirouuu. [losBieHne M 3BOJIOLMUS MEPBBIX
KJICTOK. OBOJIOLUS MeTabosn3Ma. BoO3HMKHOBEHHE MEpPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIEHKH KaK aHaJIor MEpBbIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl 1 3yKapHOTHI.

[IpoucxoxaeHue sykapuoT (CUMOHMOreHe3). DBOJIIOLUOHHOE MPOUCXOXKICHUE
BUpYcOB. IIponcxokIeHne MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX T'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl HBOJIONUUA BBICHIUX pacTeHuil. OCHOBHBIE apoMOpPGO3bI
pactenuii. Beixox pacrenuit Ha cymry. IlosiBieHuMe CHOpOBBIX pacTeHHH U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxokieHue IBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tallbl 3BOJIOLUHM JKUBOTHOrO Mupa. OcHOBHbIE apoMop(ho3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunos. [lepBrie XOproBbIe kUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS I03BOHOYHBIX.

[Tpoucxoxaenune ampubuii u pentuauil. IlporcxoxneHne MIEKONUTAOUINX U




ntun. [lpuHnmn kmodeBoro apomopdoza. OcBoeHHE OECO3BOHOYHBIMHU U
IT0O3BOHOYHBIMH KMBOTHBIMH CYIIIH.

Pa3BuTHe xu3HU Ha 3eMiie 1O 3paM U NEpUoAaM: apxeH, MpoTepo3oi, Najaeo3oHu,
Me3030H, KalHO30M. OOmas XapakTepuCTHKa KIMMaTa W TE€0JOrMYeCKHX
nporeccoB. [losiBieHne 1 paclBeT XapaKTEPHBIX OPraHU3MOB. YTie00pa3oBaHUe:
€ro yCJIOBMsI U BIIMSHUE Ha T'a30Bbli cocTaB aTMochepsl.

MaccoBble BBIMHUPAHUS — 3KOJOTMYECKHE KpHU3UChl mnpomoro. Ilpuumsbl u
CJIEICTBUSL MAaccoOBbIX BbIMUpaHU. COBPEMEHHBIN 3KOJOTMYECKUI KPHU3UC, €0

0COO0EHHOCTH

6.5

Pasnenst m 3agmaum  aHtpomosoruu. Metonel aHTponosiorud. CTaHOBIIEHUE
MPEACTABICHUIN O MPOUCXOXKACHUM YyeoBeKa. COBpEMEHHbIE HAyUHbIE TEOPUH.
CxoAcTBO 4enoBeKa C KUBOTHbIMU. (CHCTEMAaTHYECKOE IMOJIO)KEHHE YeJIOBEKa.
CBuzerenbcTBa  CXOJICTBA  4YEJIOBEKA € KUBOTHBIMH:  CPAaBHUTEIBHO-
Mopdonorugeckue, AMOPHOTIOTUYECKHE, (U3HOIIOTO-OMOXUMHIYECKHE,
noBegeH4Yeckre. OTau4ms 4eloBeKa OT KUBOTHBIX. [IpAMOX0kaeHnEe 1 KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAIBHOMN
CUCTEMBI.

JIBukymire cuibl ((pakTophl) aHTPOIOreHe3a: OMOJIOTHYecKHe, COLHUaTbHbIC.
CooTHolIeHrne OMOTOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OcHOBHBIE CTaANU AaHTPOIIOTeHE3a. ABCTPATIOMUTEKH — ABYHOTHE TIPEAKH JIFOICH.
YenoBek  yMmenblil, MepBbIe  H3TOTOBIECHUSA opyaud  Tpyaa. UYenosek
NPSAMOXOJAIIUNA M TEPBBIA BBIXOA JIIOACH 3a mpenensl Adpuku. YemoBek
reiensoeprekuii — o0l MpeoK HeaHIepPTaTbCKOrO YeNOBeKa U 4YelOBEeKa
pasymHoro. YenoBek HeaHIEPTaJbCKUW KaK BHJI JIIOACH XOJIOJHOIO KJIMMATta.
UYenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JIEHHMCOBCKHUN 4YEIOBEK, OCBOEHHUE
KOHTHHEHTOB 32 Mpeneinamu AQpuku.

DBONIOIUS COBPEMEHHOTO ueloBeKa. EcCTecTBEHHBI OTOOp B MOMYISIUAX
yenoBeka. MyTalMmoHHBIA mporiecc U moaumMopdusm. [lomymnsimoHHbBIE BOJIHEI,
npeiid reHoB, Murpanus U «3h(EeKT oCHOBATEINS» B MOMYJISAIUAX COBPEMEHHOTO
YeJoBeKa.

UYenoseueckne pacel. Ilonsitue o pace. bonbmme pacel:  eBporneougHas
(eBpasuiickasi), aBCTpaJO-HErpoWJHAs  (PKBATOpUAJbHAs),  MOHTOJOMIHAS
(azuarcko-aMepukaHckas). Bpemss m myTH pacceneHus 4eJIOBEeKa IO IJIaHETE.
EnuncTtBOo  yenoBeueckux pac. HayuynHas  HecoCTOSTENbHOCTh — pacHu3Ma.
[IprcnocoOaeHHOCTh YellOBEKa K Pa3HbIM YCIOBHSAM OKPYXAIOIICH Cpeabl.
BnusHue reorpaguueckoit cpeiasl M Jpeiida TeHOB Ha MOPQOJOTHUI0 U

(U3HMONIOTHIO YeToBeKa

DKOCUCTEMEI U IpUCyIIEe UM 3aKOHOMCPHOCTHU



7.1

Pasnens! n 3agaun sxosorun. CBsI3b DKOJIOTUU C IPYTUMHU HAYKAMH.
Mertoabl skonoruu. IloneBble HaOmroAeHUS. OKCIEPUMEHTHI B 3KOJOTHMHU:
npupojHble W JabopaTopHble. MoAETMpOBaHWE B HKOJOTHH. MOHHTOPUHT

OKPYKarOIIeH CPe/Ibl: TOKAIBHBIN, pErHOHAIBHBIN U TJI00aTbHBIN

7.2

7.3

Okonorndyeckue (akTopsl M 3aKOHOMEpHOCTH WX JeiictBus. Kiaccuduxanms
HKOJIOTUYECKUX  (PaKTOpoB: abmoTHyeckue, OWOTUYECKHE, aAHTPOIIOTCHHEIE.
OOure 3aKOHOMEPHOCTH JEHCTBMsI 3KoJlorndeckux ¢akropos. IIpaBuio
muanmyma (K. HInpenrens, FO. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC H
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBET Kak 3KOJOTHUECKHi (akTop. JlelicTBhe pa3HBIX
YYacTKOB COJIHEYHOTO CIIEKTpa Ha OPraHMU3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHUil M KUBOTHBIX 110 OTHOUIEHHIO K cBeTy. CurHajibHas pojib CBeTa.
@oTOonEepruoAU3M.

Temmeparypa kak dkojormueckuii Qaxrop. JleficTBue Temmeparypbl Ha
opranu3Mmsl. [lolikuaoTepMHBIE M TOMOMOTEpPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak akojormdeckuit ¢axrtop. IIpucnocobnenuss pacTeHMH K
noJyjiepKaHuto BogHoro Oanmanca. Kiaccudukanust pacTeHU MO OTHOILIEHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXHMA.

Cpenpl oOWTaHHMS OpPraHW3MOB: BOJHAs, HA3E€MHO-BO3JAYINHAS, ITOYBEHHAs,
ryOMHHAs  TOJNNOYBEHHAs, BHYTPHOpPraHW3MeHHas. DHU3UKO-XUMHUYECKHUE
0CcOOEHHOCTH cpei oOuTaHus OopraHu3MoB. lIpucrnocoGiieHust OpraHu3MoB K
KHM3HU B Pa3HbIX Cpeax.

buonornveckue putmbl. Buemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJUYHBIC
putMmbl. [IprcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHMA
KHU3HH.

XKuznennsie popmel opranuzMoB. [lonsrue o >xuzHeHHOM (opme. JKHU3HEHHBIE
(bopMBI pacTeHMIA: JepeBbs, KYyCTApHUKU, KyCTapHUYKH, MHOTOJICTHHE TPAaBBI,
OJHOJIeTHUE TpaBbl. JKu3HEeHHBIE (DOPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOMOHTHI,
a3poOHOoHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a )KU3HH.

buotnueckue Qaxtopsl. Buabl OMOTHYECKMX B3aMMOJEHCTBHM: KOHKYpPEHIMS,
XHITHAYECTBO, cUMOMO03 U ero (opmel. [lapazutusMm, xoomnepamnus, MyTyaau3M,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaXJICOHUUYECTBO). Herpoduueckue
B3auMojieiicTBug  (Tomuueckue, (dopuueckue, (pabpuueckue). 3HaUCHHE
OMOTMYECKMX B3aUMOJEHCTBMIA JUIl CYyIIECTBOBAHUS OPraHU3MOB B cpeje

oOutanus. [IpuHIIMI KOHKYPEHTHOTO UCKIIOYEHUS

OKOJIOTUYECKHE XapaKTCPUCTUKU TOITYJIANH. HOHYJ'I}ILII/IH KaKk Ouojoruyeckas

cuctemMa. Posib HEOTHOPOAHOCTH Cpenbl, PU3NUECKHX OaphepOB U OCOOCHHOCTEH




O6uoJ0rMM BUJIOB B (DOPMHUPOBAHUH MPOCTPAHCTBEHHOMN CTPYKTYpPBHI MOMYJISIUI.
OcCHOBHBIE MOKa3aTeau MNOMYJSLHUU: YUCIEHHOCTb, IUIOTHOCTb, BO3pAacTHas H
IIOJIOBAsl  CTPYKTypa, pOXKAAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MHUTpaLusl.

Dkosiornyeckasi CTpykTypa mnonyisauud. OILleHKa YUCIEHHOCTH MOIYJISLIH.
JluHaMuka nomyJjsiuMyd U €€ peryJsisiuus. buoTudeckuil moTeHuuan MOIyJIsuu.
MopenupoBanue AMHAMUKH — IOMyJssnud. KpuBble pocTa  4YHUCIEHHOCTH
nonyysanuy. Kpusble BbDKUBaHUA. Peryisnus 4uCIECHHOCTH IOIYJISLUN: pOib
(GakToOpoB, 3aBUCANIMX M HE 3aBUCAUIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpareruu BunoB (1- u K-ctparerun).

[Tonsitue 006 oKosormyecko Hume BuAa. Mectoobutanue. MHoromepHas
Mozenb sKkonormdeckod Humm Jx.M. XarunHcona. Pa3Mepsl 3KOIOrm4eckoin
Huiy. [loTeHnanbHas U peaaTn30BaHHAs HUIIH.

Bun kak cucrema nomynsiuil. Apeansl BUIOB. Buasl M HMX KU3HEHHBIE
CTpaTerMu.  3aKOHOMEpPHOCTH  TOBEAEHUS W MWUIpalMid  >KUBOTHBIX.

Bbuonornueckue nHBa3UH YYXCPOAHBIX BUI0B

7.4

CooOmectBa opranu3MoB. buoneno3 u ero crpykrypa. OCBsizu Mexay
opraHuzMamMu B OMOIleHO3e. DKocucTeMa Kak oOTKpelTas cuctema (A.JDx.
Tencnu). dyHKUMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: HPOAYLEHTHI,
KOHCYMEHTHI, peayueHTtbl. Tpodudeckue ypoBuu. Tpoduyeckme memnu u ceTH.
AbuoTtnueckue 0noku skocucteM. [louBbl W Wbl B 9KocucTeMax. KpyroBopot
BELIECTB U IIOTOK HEPTUU B DIKOCUCTEME.

OcHoBHBIE ITOKa3aTelIM 3KOCHCTeMBl. buomacca n mpoaykuusa. OKOJIOTHYECKUE
MUpaMM/Ibl YUCENl, OMOMACChl U SJHEPTHH.

HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKLECCMM M MX IPUYUHBL. AHTpPONOIE€HHBIE BO3JCHCTBHA Ha
cykueccuu. KnmmmakcHoe coobmiectBo. buopasnoobpasue v mosiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanbie 3KocHUCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMA.
ArporneHos. Pa3nnuns Mexxay aHTpONIOTEHHBIMU U TIPUPOJHBIMUA SKOCHUCTEMAaMHU.
VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oposickas diaopa u
(dayna. CuHaHTpONHM3alLKs TOPOACKON ¢ayHbl. bromornueckoe u X03sIiCTBEHHOE
3HAYCHHE arpodKOCUCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS
OCHOBHBIX B3aUMOJACUCTBUI OpPraHU3MOB B 3KOCHCTEMAX.

IlepeHoc 3HEprUM M BELIECTB MEXKAY CMEXKHBIMU IKOCHCTEMaMU. Y CTOMYMBOCTh
OpraHM3MOB, TMOMNYJSAUUI M DBKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmemnanerapnas oOomouka 3emiid, TA€ CYIIECTBYeT WU



cymecTtBoBasiia ku3Hb. YueHue B.M. Bepnaackoro o Owmochepe. ObGmactu
ouocdepsl u e€ cocras. KuBoe BemecTBo 0nochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH CyIIecTBOBaHUSI Ouocdeprl. OcobeHHOCTH Omochepsl Kak
robanpHOW  dKOcHCTeMBbl.  JluHamuueckoe  paBHOBecMe B Oumocdepe.
KpyroBopoTbl BemecTB M OHOr€OXMMHYECKHE IHKIBI (YrJiepoaa, a3o0Ta).
PurmudHOCTS siBIIeHMI B Ouocdepe.

3oHanpHOCTh Ouocdeprl. [Tonstre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOIHBIC Jieca, CMEIIAHHbIC M IIMPOKOJHMCTBCHHBIC Jieca, CTCIH, CaBaHHBI,
MYCTBIHM, TPOIMYECKHE Jieca, BBICOKOTOpbsi. KiMmar, pacTHTENbHBIA W
KUBOTHBIA MHP OMOMOB CYIIIH.

Crpykrypa u (QYHKIHMS KHBBIX CHCTEM, OIEHKA MX PECYpCHOro MOTEHIMAIa U

onocdepHbIX QyHKIHI

7.6

DKOJOTHYeCKHe KPU3UCH M MX MpUUYMHBL. Bo3nelicTBue denoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3IYIIHOU cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOW CPEJIbI.
OxpaHa BoaHBIX pecypcoB. Pa3pymenue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3Menenue knumara.

AHTpPOIIOT€HHOE BO3/IEHCTBUE Ha PACTUTEIBHBIM W KMBOTHBIM Mup. OxpaHa
PacCTUTENBHOTO U KUBOTHOTO MHUpPA. OCHOBHBIE NMPUHLHUIBI OXPAHbI TPHPOIBIL.
Kpacupie kuuru. Ocobo oxpansemble npuponansie Ttepputopun (OOIIT).
Borannueckue caapl ¥ 300J0THYECKHUE MTAPKU.

OCHOBHBIE TPUHIMUIIBI YCTOMYMBOTO PA3BUTHUsI YEJIOBEUECTBA M IPHUPOJIBIL.
PanmonansHoe  mpUpOIOMOJIB30BAaHME U COXpPAaHEHHE  OMOJIOTHYECKOTO

pa3zHooOpasus 3eMian




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

[Taceunuk B.B., Kamenckuii A.A., PyonoB A.M. u apyrue noj penakiueii [laceunnka B.B..
buonorus 10 knacc. M: IIpocsemienue, 2023 r. / Tepemos A.B., [TerpocoBa P.A.. buonorus.

buonorunueckue cucremsl 1 npoueccol 10 kiacc. M: [Ipocsemienue, 2023 r.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



