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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOmMy mpenmery "buomorus" (mamee - Omosiorws) Ha
YpOBHE cpenHero obimiero odpas3oBaHus pazpaboTaHa Ha OcHOBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepamumny,
dI'OC COO, Konnenmuu mnpenogaBaHusi ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yriayonénnoro ypoBHs usydenus (10-11
KJIACChl)  ABJSIETCS.  OAHUM M3  KOMIIOHEHTOB  MpEAMETHOM  obyiactu
«EctectBeHHOHayuHble mnpeameTsy. CormacHo mnonoxeHuam POIrocC COO
nporiibHBIE yaeOHBIE IPEIMETHI, H3y9aeMble Ha YTIIYOJIEHHOM YPOBHE, SBIISIFOTCS
criocobom auddepeHmanuu 00y4eHus Ha YPOBHE CpPEIHETO 001ero oopa3oBaHus
U TIPU3BaHbI 00ECIEYUTh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeTHUM TIPo(eCcCHOHATBFHBIM U BBICIIIMM 00pa3zoBaHueM. B To ke Bpems
KOKIbIH M3 OTUX YYEOHBIX MPEIMETOB JIOKEH OBITh OpPUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHUE O00pPa30BATENIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIUX
3a/lay, CBA3AaHHBIX C MpOodOpHUECHTAIMEH OOYyYaIOIIMXCS M CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOW OOJIAaCTH HAYYHOTO 3HAHUA, CBA3AHHOTO C OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yueObHoMy nipeamety "buonorus" n1aét npeacraBieHue O 1eH
U 3aJ]a4ax M3ydeHus ydeOHoro mpeamera «buosorus» Ha yriayOinEHHOM ypOBHE,
omnpejeNsieT o0s3aTeNibHOEe (MHBAPUAHTHOE) TPEIMETHOE COJEpkKaHUE, €ro
CTPYKTYPUpOBaHHME TIO pasfenaM U TemaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHIYET TMOCIIE0BATENbHOCTh M3Y4YEHHMs y4eOHOro marepuaia ¢ Y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSA3€H, JIOTHKM Y4eOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEM 0OyJaromuxcs. B mporpamme mo 6uonoruu peaan3oBaH
MPUHIIUAT PEEMCTBEHHOCTH C U3y4€HUEM OMOJIOTHU Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Onarogaps 4YeMy NPOCMATPUBAETCS  HAMNpPABICHHOCTh  Ha
MOCJICYIONEe pa3BUTHE OHOJOTUYECKUX 3HAHWM, OpPHUEHTHPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJOTUYECKOTO
MBIIIUICHUS, TIPEICTABICHUMN O 3I0POBOM 00pa3e *U3HU, HA BOCTIUTAaHUE OEPEKHOTO
OTHOIIEHUS K OKPY>KaIOIIeH pUpoaHO cpene. B mporpamme mo 6uosioruu Takxke
MOKa3aHbl BO3MOXHOCTH ydeOHOro mpenmera «buonorus» B peanu3anuu
tpeboBanniit ®I'OC COO K MIaHUPYEMBIM JMYHOCTHBIM, METANpPEIMETHBIM WU
MpeAMETHBIM pe3yJibTaTaM 00y4eHUs U B (POPMUPOBAHUU OCHOBHBIX BUIOB YUEOHO-
MO3HABATEIILHON  JEATENHHOCTH OOYYAIOIMUXCSA 110 OCBOCHHUIO COJCpIKAHUS
OMOJIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPETHETO 00IIEero 00pa3oBaHusI.

VYyebnsiii penMer «buonorus» Ha ypoBHE cpeaHero oOuero oOpa3oBaHHS
3aBepIlaeT OMOJIOTHYECKOE 0Opa30BaHUE B IIKOJIE 1 OPUEHTHUPOBAH Ha pACIIUPEHHE



U yriyOJeHue 3HaHU 00y4aroImuxcs 0 >KUBOU PUPOJIE, OCHOBAX MOJIEKYJIAPHOU U
KJIETOYHOW OMOJIOTHH, SMOPUONIOTHHA U OMOJOTHH Pa3BUTHUS, TEHETUKH, CEJICKIINH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue yueObHoro mnpenmera «buosorusy» Ha yriyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO HA TOJIMOTOBKY OOYyYarolUMXcCsi K MOCIHEAYIOIIEMY MOJIYYSHHUIO
Ouosiornyeckoro  oOpa3oBaHHUsi B  By3aXx M OpraHu3alMsIX  CpPEAHEro
npodeccruonanbHOro odpazoBanusi. OCHOBY €ro CoJiep>KaHHUsl COCTABIIIET CUCTEMA
OMOJIOTUYECKUX  3HAHUW, TOJYYEHHBIX TMpPU  H3YYEHUH  OOYyYaAIOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX pa3/IeOB OMOJIOTMM Ha YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kiaccax 3Tu 3HaHMS TONMY4YalOT pa3BUTHE. Tak,
paCUIMPEHbI U YTIIyOJIeHbl OMOJIOTMYECKHE 3HAHUSI O PACTEHUSX, ’KUBOTHBIX, Ipudax,
OaKkTepusix, OpraHM3ME€  4YeJOBeKa, OOUIMX  3aKOHOMEPHOCTAX  JKU3HH,
JOTIOJTHUTENBHO BKJIFOYEHBI OMOJIOTHYECKUE CBEJICHUS MPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO HMCIOJIb30BaTh KAK OPUEHTHUPHI IJIs MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3moxkHa Takxke HHTErpanusi OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TOJYYECHHBIMU OOYYarOIIMMHCS TPU H3yUYEHUU
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

Crpykrypa mporpamMmbl mo ydeOHOMYy mpeamery "buosorus" orpaxkaer
CUCTEMHO-YPOBHEBBIH W 3BOJIIOLIMOHHBIA MMOAXOJbl K HW3YYEHHUIO OWOJIOTHH.
CorylacHO UM, U3Y4arOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHHM3allMH, SBOJIOLUNA OPraHUYECKOro MUpa Ha 3emile,
COXpaHeHUs1 OMOJIOTUYECKOTO pa3HOOOpa3us mianeTsl. Tak, B 10 kiacce uzydarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOM OHOJIOTHMH, AMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETHKU U CEJIeKLHUH, OMOTEXHOJOTUU U CHUHTETUYECKOW OMOJIOruH,
aKTyaJIM3UPYIOTCS 3HAHMS OOydYaroIMXCAd MO OOTaHMKE, 300JIOTMHM, aHATOMUH,
¢dbusunonorun yenoBeka. B 11 kiacce u3ydaroTcsi I3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH M YUeHHEe 0 Onocdepe.

VYuebnsiii  npenmer  «buonorus»  mpu3BaH  00€CEUUTh  OCBOCHHE
O0Oy4YarOIIMMHUCS OMOJOTUYECKUX TEOPUN M 3aKOHOB, WJEH, IPUHIIMIIOB U MPAaBUII,
JIEKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTOOOpa3suu M OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, MOIMYJISLHUH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, MPUKIAIHBIX aClleKTaX OMOJOTUYECKUX 3HAHUMU. J{s
pa3BUTHSL M TOJJIEpKAHUSA HWHTEpeca OO0yyalolmuxcs K OHOJIOTMM Hapsigy co
3HAYUTENIbHBIM 00BEMOM TEOPETUYECKOTO MaTepuaja B COJACPKAHUU MPOrPaMMBI
o OMOJIOrMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS M PAa3BUTHUS
TOM WM UHOM 001acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEIKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIEM.



Lenb uzydenus yuebHoro npeameta «buonorus» Ha yriiyOaéHHOM ypOBHE —
OBlaficHHe  OOy4YaloIUMHUCS  3HAHUSMH O  CTPYKTYPHO-(YHKIIMOHAIBHOM
OpraHu3allid >KUBBIX CHCTEM pPA3HOrO0 paHra # MpPUOOpPETeHHE YMEHUM
UCIIOJIb30BaTh 9TU 3HAHUA B (POPMUPOBAHUU MHTEpPECa K OMpeneNEHHON 00yacTu
npo(hecCHOHANBHON AESTeIbHOCTH, CBSA3aHHONM C OHOJOTHEH, WM K BBIOOPY
y4eOHOT0 3aBeICHUS I MIPOOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JocTikeHue 1end u3ydeHus ydeOHoro nmpeamera «buonorus» Ha
yrayOnéHHOM ypOBHE 00€CTIeUMBAETCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHE 00YUAIOIUMHUCS CHCTEMbI OMOJIOTUUECKIX 3HAHHI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIEHIHUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUH, MHOT000pa3vu U OCOOCHHOCTSX OHOJIOTHYECKUX CHUCTEeM (KJIeTKa,
OpraHu3M, MMOMYJIALMs, BUI, OMOreoneHo3, onocdepa); 0 BELAAIOIINXCS OTKPBITUSAX
U COBPEMEHHBIX MCCIEJAOBAHUAX B OMOJIOIMM; O3HAKOMJICHHE OOYYaroIMXcs C
METOJaMU TIO3HAHMUS JKUBOM MPUPOABL:  HCCIENOBATEIIbCKUMHU  METOJaMU
OMOJIOTMYECKUX HAyK (MOJICKYJISIPHOW U KJIETOYHOM OMOJIOTHUH, SMOPHUOJIOTUM U
OMOJIOTUM Pa3BUTHS, TEHETUKH M CEJIEKIIMH, OMOTEXHOJOTMH U CUHTETUYECKON
OMOJIOTHMH, NTAaJICOHTOJIOTHUH, SKOJIOTUH); METOJIaMU CaMOCTOSITEIBHOTO ITPOBEICHUS
OMOJIOTMYECKUX HCCIEAOBAaHUNA B JlabopaTopuu U B Hpupoje (HaOIIoAeHUE,
U3MEpPEHHUE, DKCIIEPUMEHT, MOJCIUPOBAHUE); OBIAJACHUE  OOYYaIOIIUMHUCS
YMEHUSIMH: CAMOCTOSITEIbHO  HAaxOJWTh, AaHAJIU3UPOBaTh M  MCHOJb30BATh
OMOJIOTMYECKYI0 MH(POPMAITUIO; MOJB30BaTHCS OMOJOTHYSCKOM TEPMUHOJIOTHEH U
CHUMBOJIMKOM; yCTaHaBIUBATh CBA3b MEXIY PAa3BUTHUEM OHMOJIOTMH M COLUAIBHO-
HPKOHOMUYECKMMU M 3KOJIOTMUECKHUMH MpOOJeMaMHU YEJIOBEYECTBA; OICHUBATH
MOCJIEJICTBUSL CBOEH JEATETbHOCTH MO OTHOILUEHUIO K OKpPYXaloled MpUpOIHON
cpene, COOCTBEHHOMY 3/J0POBBIO U 3/10POBbIO OKPYKAIOUIUX JIt0/1€H; 000CHOBHIBAThH
U coOmoaTh Mepbl MpOoQUIAKTUKU HWHGEKIHMOHHBIX 3a00JeBaHui, MpaBuia
NOBEJACHUS B TpUpoAe U  obOecrneueHus O€30MacHOCTU  COOCTBEHHOM
KHU3HEJCITSIbHOCTH B YPE3BBIUANHBIX CUTYallUAX MPHUPOJHOTO U TEXHOTEHHOTO
XapakTepa; XapaKTepu30BaThb COBPEMEHHBbIE Hay4dHbIE OTKpBITHS B 00JacTu
OuoNoruM; pa3BUTHE Yy OOYYAlOIIMXCS HWHTEIUICKTYyallbHBIX U TBOPYECKUX
CIIOCOOHOCTEM B Tpollecce 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITHUSIMU U
COBPEMEHHBIMH HCCIEAOBAaHUSIMU B OHOJIOTHH, pPEUIAEMBIMH €10 MpolJemMamu,
METOJI0JIOTHEN OMOJIOTUYECKOTO HUCCIIEeI0OBAaHUS, TPOBEICHUS KCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM, pelIeHus OMOJOTHUYECKUX 3a]a4, MOACIUPOBAHUS OMOJIOTUYECKUX
O00OBEKTOB U MPOLIECCOB; BOCIUTAHUE Y O0YUYaIOIIMUXCA IEHHOCTHOTO OTHOIICHUS K
YKUBOU MPHUPOJIE B LIEJIOM U K OTAEJIbHBIM €€ 00bEKTaM U SIBJICHUSIM; (pOpMHUpOBaHHE
HKOJIOTUYECKOM, TEHEeTUYECKOW TIpaMOTHOCTH, OOIIEH KyJIbTypbl IMOBEACHHUS B



OpUpOJE;  HMHTETPAllMd  €CTECTBEHHO-HAyYHbIX  3HAHHWM;  IpuoOpeTeHue
OOy4alolMMHUCS KOMIIETEHTHOCTH B  PAalMOHAIBHOM  IPHPOJONOIB30BAHUHU
(cobnrofieHue TMpaBUJl TOBEJICHUS B TMPUPOJE, OXpaHbl BHUIOB, HSKOCUCTEM,
ounocdepsl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3/I0POBbS OKPYKAIOIIUX JIOIeH
(cobmrongeHuss Mep mnpoduIaKTUKK 3a0oyieBaHui, obOecreueHrne Oe30MacHOCTH
KU3HENICATCIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIUSIX MPUPOJHOTO W TEXHOTCHHOTO
XapaKkTepa) Ha OCHOBE HCIOJIb30BaHUSI OWOJOTMYECKUX 3HAHMM W yMEHUU B
MOBCEHEBHOM KU3HU;

CO3/IaHME€  yCIOBUM  JJIi  OCO3HAHHOTO  BBIOOpa  OOYyYaronIMMUCS
VHIMBUTyaJIbHOU 00pa3zoBaTenbHON TPACKTOPHH, CIIOCOOCTBYIOMIEH
MOCJIEYIONIEMY MPOPECCUOHATIBHOMY CaMOONPEIEICHUI0, B COOTBETCTBHHM C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO111ee 4ncao 4acoB, OTBEJEHHBIX HA U3y4YeHHE OMOJIOTMHU Ha yriyOJEHHOM
ypOBHE cpeaHero oOmiero obpazoBanmsi, coctaBisieT 204 gaca: B 10 xracce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/ielo).

OT60p opraHu3alMOHHBIX (POpPM, METOAOB U CPEACTB OOy4YEHUS OMOJIOTHU
OCYIIECTBIISIETCSI ¢ Y4ETOM CIEeIU(PUKUA €ro COACp>KaHWS U HANpaBICHHOCTH Ha
IpOAODKEHHE OMOJIOTMYECKOro oOpa3oBaHMs B OpraHU3alUsAX CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUSI.

OO0s3aTenpHBIM YCIOBUEM IIPH OOYYEHHH OMOJOTMU Ha YIriIyOlI€HHOM ypOBHE
SBJIIETCSI TIPOBENCHUE JIA0OPATOPHBIX M TMpaKTHUeCKuX padoT. Takxke ydactue
OOy4YaromMXcsl B BBITIOJHEHUU MPOEKTHBIX U Y4EOHO-MCCIEAOBATENLCKUX padoT,
TEMaTHKa KOTOPBIX OMpPEIEISIeTCS yUUTEIeM Ha OCHOBE HMEIOIIUXCSI MAaTepUATbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Copnep:kaHue TporpaMMbl, BBIJICJICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouonorusi — KOMIUIeKCHasi Hayka. Kpatkas ucropusi pa3Butus
Owonornu.  buonormyeckue Haykm M H3ydaeMble ~ MMH  TPOOJIEMBL.
OyHIaMEHTAIIbHbIE, NPUKIAJAHBIE W TOWCKOBBIE HAYYHBIE HWCCIEAOBAaHUS B
OHOJIOTUU.

3HaueHne OuoJIorMH B (DOPMUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. lIpodeccuun, cBa3aHHbie ¢ Ouonorueil. 3HaueHUE OUOJOTUM B
IIPAKTUYECKOM JCATEIBHOCTU 4YEJIOBEKA: MEAULMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIILJIEHHOCTH, OXPaHE MPUPOBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. T'apgeit, I'. Mengnens, B. 1. Bepnanckui, U. I1. I1aBnos, Y. 1. Meunukos, H.

. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl 1 cxembl: «CBsI3p OMOJOTMU C JOpYruMu Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

JKuBble cucTembl Kak peaMeT u3yueHust 6nosoruu. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XMMHYECKOI0 COCTaBa, AUCKPETHOCTh U ILEJIOCTHOCTb, CJIOKHOCTh U
YHOPSIAOYEHHOCTD CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHu3aLusl,
CaMOBOCIIPOU3BEEHUE, PA3APAKUMOCTb, U3MEHUYUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3anvy JKUBBIX CHUCTEM: MOJIEKYJSIPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OpTaHW3MEHHBIM, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(Ouoreouenotnueckuit), Omocdepusiii. Ilpoueccsl, NpoucxoAsmKe B KUBBIX
cucremax. OCHOBHbIE TNpHU3HAKU XUBOro. KHM3Hb Kak (opma cCyliecTBOBaHUS
Marepun. Hayku, nzyyaromue >KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALUH.

N3ydenue kuBBIX cucteM. Meronbl Ouonornyeckoil Hayku. HaGmronenue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3aLNsl, MeTaaHan3. [IoHATHE O 3aBUCUMON U
He3aBUCUMOM nepemeHHoW. IlmanupoBanue okcnepuMmeHnta. IlocraHoBka u
npoBepka runote3. HyneBas rumote3a. [loHsTue BBIOOPKH U €€ HOCTOBEPHOCTb.
Pa3bpoc B Owuonormyeckux AaHHbIX. OIllEHKAa JAOCTOBEPHOCTH MOIYYEHHBIX
pe3ynbraroB. [lpuunMHBl HCKaK€HHS peE3ynbTaTOB JKcnepuMeHTa. [loHsThe
CTaTUCTUYECKOTO TECTA.



JdeMoHCcTpauu

Tabmumet u  cxeMbl: «OCHOBHBIE TPU3HAKH KU3HW», «buonornueckue
cucTeMbD», «CBOMCTBA )KMBOUW MaTEPUI», « Y POBHH OPraHU3aLMHU KUBOU IPUPOBDY,
«CTpoeHHEe KUBOTHOW KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI OpPraHoB
4eJI0BEYECKOro OpraHusmay», «buoreonenosy», «buocdepa», «MeToapl U3ydeHus
YKABOW MPUPOIBD».

O6opynoBanue: mabopaTopHoe 000pyI0BAHUE JJISI TPOBEACHUS HAOIIOICHUA,
WU3MEPEHHMN, IKCIIEPUMEHTOB.

IIpakTH4yeckas padora «lcnosp30BaHuE pa3IM4YHBIX METOAOB IIPU U3YYECHUU
JKUBBIX CHCTEM.

Tema 3. BuoJsiorus KJIeTKH

Kierka — cTpykTypHO-(hyHKIIMOHATIBHAS €IUHUILIA )KUBOTO. VICTOpUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[nefinenH, P. BupxoB). OCHOBHBIE MOJ0KEHUS COBPEMEHHOM KIETOYHOU TEOPHH.

Metoapl  MOJEKYJISIPpHOM M KIETOYHOM  OWOJOTHHU:  MHUKPOCKOIHS,
xpomarorpadus, 3JeKTpodope3, METOJ MEUYEHBIX aToMOB, au(depeHIraTIbHOEe
HEeHTpUPYTUPOBAaHUE, KYJIbTUBUPOBAHUE KJIETOK. M3yueHnue ¢hurcuposanmvix
K1emoK. DIEKTpOHHAss MHUKpockonus. Kongoxanvuas mukpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabnuipl 1 cxembl: «CBETOBOM MHUKPOCKOI», «INEKTPOHHBIA MHUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUID.

O6opyoBaHue: CBETOBOM MMKPOCKOI, MHUKPOIMpENnapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «M3ydyeHne METOJOB KIJIETOUYHON OHOIOTUU
(xpomartorpadusi, snekrpodope3, auddepeHIanbHOe EeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKHM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bopa u e€ ponb Kak paCTBOPUTENS, PEATEHTA, YYaCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TerIoperyJsiuud. MuHepanabHbIe BEIIECTBa KIETKHU, UX OuoJiornueckas poib. Poib
KAaTMOHOB M aHUOHOB B KJIETKE.

Oprannueckne BelIECTBAa KIETKU. buosornueckue mnosmmMepsl. benkw.
AMMHOKHUCIOTHBIN cocTaB 0eiakoB. CTpyKTypbl OenkoBoi Mojekynbl. [lepBuunas
CTpyKTypa Oeika, nenTuaHas CBsi3b. BTopuyHas, TpeTuyHas, 4YeTBEpTUUYHAsS
cTpykTypbl. Jlenatypanus. CoiictBa O0enkoB. Knaccudukanus 6eakos.



buonoruueckue Gpynkunu 6enkoB. /Ipuonui.
YrneBoasl. MoHOcaxapubl, AUCaXapuIbl, OTUTOCAXapUAbI U MOIUCAXAPU/IBL.

OO6mwmii 1IaH cTpoeHuss ¢ (PU3MKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlutunpl. I'napodunsHo-ruapodoOHbIe cBolcTBa. Knaccudukamus munuaos.
Tpurnunepunbl, ¢GochoUnuIbl, BOCKH, CTEpOouibl. buonmornueckue QyHKIUU
aunuoB. O01Iue cBocTBa OMOIOTUYECKUX MEMOpaH — TeKy4eCTbh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kuciotel. JIHK um PHK. CrpoeHune HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ipuamun komrmmementapHoctu. [IpaBmimo Yapradda. Crpykrypa
JIHK — noiinas cnimpanb. MectoHaxoxaenue u ouonorndeckue ¢ynkmuu JJHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenue Monekyisl AT®. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornyeckue pynkuun AT®. BoccraHOBIIEHHBIE IEPEHOCUMKH, UX (PYHKIUU B
Kietke. Jpyeue nykneozuompughocgpamol (HT®). Cexsenuporanue JJHK. Memoodsi
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas OuoJioTHs: OMOXMMUYECKHE U OMO(PU3NUECKUE HCCIEeI0BaHUs
cocTaBa M TMPOCTPAHCTBEHHOM CTPYKTYypbl OHOMONEKyNI. Modenuposanue
CmpyKmypol U QyHKYuil OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ouzavin u
Opeanuyeckull CuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JemoHcTpanuu

[Toptperst: JI. Ilomunr, /Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknus, O.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B HEXKUBOUW IIPUPOJIED,
«PacrnipeniesieHue XuMUYECKUX 2JIEMEHTOB B KUBOW MPUPOJICH.

Tabnuuel U cxembl: «llepuoguueckass Tabiuila XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoJIeKylibl BOIbI», «BemiecTtBa B cocraBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpPYKTyphl OENKOBOW MOJEKybl», «CTpoeHHE MOJIEKYI
yrieBosioBy, «CTpoeHHEe MOJeKyJl JunuaoBy, «HykiIenHOBbIE KHUCIOTHIY,
«Ctpoenne Mosnekysbl ATOy.

O6opynoBaHue: XUMUYECKasl TOCy/1a U 000PyI0BaHNE.

JlabopaTtopnasi pa6ora «OOHapykeHHE OCJTKOB C MOMOIIBI0 KaueCTBEHHBIX
peakuuii».

JlaGopaTopHasi padora «/ccienoBanre HyKJIEMHOBBIX KUCIIOT, BBIJEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema S. Crpoenue u QyHKUMH KJICTKH

Turnbr KJIETOK: SyKapuoTHYECKas u IPOKAPUOTUYECKAS.
CtpykTypHO(DYHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



Crtpoenue nmpokaproTHIeCKOl KieTku. Kietounas creHka 6akTepuil M apXe.
OcoOeHHOCTH CTpPOEHHUsI TeTepOTPOPHOM U aBTOTPOPHONH MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenuie 1 PyHKIIMOHUPOBAHUE dyKApUOTHUECKON KieTku. [lnasmaTuyeckas
MeMOpana (riazmanemma). CTpykTypa Iia3zmMarudeckoil MeMOpansl. Tpancmopt
BEIIECTB Uepe3 MIa3MaTUYECKyr0 MeMOpaHy: naccuBHbIN (quddy3us, odnerdy€éHnas
nuddys3ust), aKTUBHBIM (MEPBUYHBIH W BTOPUYHBIA AKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemoct MeMOpaHbl. Pabota HaTpuiikaaueBOro Hacoca. DHIOIHUTO3:
MUHOIMTO3, ¢aronuto3. Dk301uTo3. Kierounas crenka. CTpykTypa u (QyHKIIUU
KJICTOYHOW CTEHKHU pacTEeHUM, rprOoB.

[urornasma. [{urozomns. [urockener. [IBuxkenue nutoriazMbl. OpraHOUIbI
kjeTku. OnHOMeMOpaHHbIE OpraHOU/ bl KJIETKU: dHoMIazMaTudeckas cetb (I11C),
anmapaT [OnbIXH, JU30COMBI, HX CTpoeHHe u (QyHkuuU. B3aumocBs3b
OJTHOMEMOpPAaHHBIX OPraHOMAOB KIeTKH. CTpOoeHHE TpaHyIIpPHOTO PETUKYITyMa.
Mexanuszm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [ agkuii (arpanyIspHbIi) SHAOIIIA3MATHYECKUI PETUKYITYM.
CekperopHast pyHkus anmapata ['onpmku. Moougurkayus 6enkos 6 annapame
Tonvoocu. Copmuposxa 6enxoe 6 annapame Ionvoxcu. TpaHCHOPT BEIIECTB B
KJeTke. Bakyonu pactutenbHbixX kieTok. Kierounsrii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHoOWAbl  KIETKH:  MHUTOXOHJAPWHU,  IUIACTHUIIBI.
Ilpoucxoorcoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenue M (QPyHKIMM MHUTOXOHApUN u mactul. llepBuunsle,
BTOPUYHBIE U CJIOKHBIE IIACTH/IbI (POTOCUHTE3UPYIOIINX IYKapHUOT.

XJI0pOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranousl kineTku CtpoeHue u (QyHKIMH HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. PuGocomsr. IIpomedicymounvie Qunamenmol.
MukpodunameHnTsl. Axmunogvle Mukpoguiamenmol. MBpIIIEUHbIE  KIIETKH.
Axmunogvie KOMNOHeHmMbl HeMmbluleuHblx Kiemok. Muxkpotpyoouku. KieTouHslit
uentp. CrpoeHue U JBUKEHUE KIYTUKOB M PECHHYEK. MUKpOTpyOOUKHU
nuToruiasmel. Llentpuons. benku, accoyuuposamnvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. Obosouka sigpa, XpOMaTHH, KapHoIIa3Ma, SIIPHIIIKA, UX CTPOCHUE U
bynkuuu. SAnepHbiid OenkoBbI MaTpukce. lIpocTpaHCTBEHHOE pacmoyiOKEHUE
XpoMOocoM B uHTephasHOM siape. Iyxpomamur u cemepoxpomamunr. benku
XpoMaTHHA — THCTOHBL. J{unamuxa si0epHoli 00010uKuU 6 mumose. SfoepHviil
MPAHCcnopm.

Knerounbie BritoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KJIETOK 3YKApHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).



JdeMoHCcTpauu

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

Tabmupl 1 cxembl: «CTpoeHHE JYKApUOTHUECKON KieTkn», «CTpoeHue
KUBOTHOM  KieTkn», «CTpoeHHMe  pacTUTENbHOM  KiIeTkw», «CrpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHHEe NPOKAPUOTHIECKON KIETKNY.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKPOINpENnapaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpPOIIpenapaThl 0aKTepUaIbHbIX KIETOK.

Jlabopatopnass pabGora «/3ydyeHne CTpPOEHHMS KIETOK Pa3IUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlaGoparopnass pabora «VccrnemoBanue mia3Mosin3a M JEIJIa3Mojn3a B
PACTUTENbHBIX KIIETKaX).

IIpakTuyeckasi padora «l3ydeHue IBUKEHHS ATOILIA3MbI B PACTUTEIIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BemiecTB M NPeBPaLllCHHE JHEPIUH B KJIETKe

AcCUMMIIALINS U TUCCUMUJISIIIUS — JIBE CTOPOHBI MeTabou3Ma. Turbsl oOMeHa
BEILIECTB: aBTOTPO(HBIA U TeTepoTpOdHBIA. YYacTue KUCIOpPOJia B OOMEHHBIX
npoleccax. OJHepreTudeckoe oOecrieueHue KieTku: npespamienue ATO B
OOMeHHBIX Tporeccax. {OEepMEHTATUBHBIA XapaKTep pPEaKiuid KIETOYHOTO
Metabomusma. DepMeHTBI, MX CTpOEHHE, CBOWCTBA W MEXAaHU3M JICHCTBUS.
Kodepmentsl. Otnnuusg ¢GepMEHTOB OT HEOPraHUYECKUX KaTajau3aTOpOB.
benknakTuBaTOpHI U OENKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH
(dbepMEeHTATUBHBIX PEAKIIMI OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHMYECKUX BELIECTB B KieTke. {DOTOCUHTES.
AHOKcuceHHbIll U OKcuceHHbll gomocunme3 y oOaxmepuii. Ceemocobuparowue
nUSMeHmbl U NUSMeHmbl peaKyuoHHo20 yeHmpa. Ponb XJI0pomiacToB B Mpolecce
dotocunteza. CBeroBasi 1 TeMHOBast (ha3pl. Domoovixanue, C3-, Ca- u CAM-munwi
gpomocunmesa. IIponykTUBHOCTH (pOoTOCHHTE3a. BrusiHue pa3nuyHsix pakTopoB HaA
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHHTES. Pa3noob6paszue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUpPYIOIIHE OaKTepuu, Kenez00akTepuu, cepoOaKTepuH, BOJOPOIHbBIC
OakTepuu. 3HAYCHHE XEMOCHHTE3A.

AHadpoOHbIe opraHu3Mbl. Bunabl Opoxenus. I[IpoaykTel OposkeHHs M HUX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pPOOHBIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.

[ToaroroBUTENbHBIN TaM. [ TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.



buonornueckoe OKUCICHUE, WK KIETOYHOE JbIXaHue. POIb MUTOXOHAPUHN B
nporeccax Omonoruveckoro okucieHus. Luxnmmueckue peakiuu. OKUCIUTEIHHOE
dbochopunupoBanue. Inepeus memopannozo epaouenma npomoros. Cunmes ATD:
paboma npomonunou AT®-cunmasel. IlpenmyiiecTBa a’poOHOro MyTH OOMEHa
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: JIx. [Ipuctimu, K. A. Tumupsze, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «DOTOCUHTE3Y, «DHEPreTHUECKUN 00MeH», «bruocuHTe3
oenkay», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, O0OPYIOBaHHE IS MPUTOTOBICHHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padorta «/I3yueHue KaTaTMTHYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTajlas3bl).

JlaGopaTtopuasi pabGora «/3ydyeHue QepMEHTATUBHOTO pacUICIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIHHBIX U dKUBOTHBIX KIIETKAX.

Jlabopatopnass paGora «CpaBHeHue mpolreccoB  (OTOCHHTE3a |
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MMPOIECCOB OPOKECHUS U JbIXAHU.

Tema 7. HaciencrBenHass uHGopMaLus U peaju3anus eé B KiIeTKe

Peakuun matpudHoro cuHTesza. [IpyHIUMIT KOMIUUIEMEHTAPHOCTH B PEaKIUAX
MaTpPUYHOrO CHHTe3a. Peanuzanus HaciencTBeHHOW MH(popMauuu. I'eHeTnyeckuid
Kol, ero coicTBa. Tpanckpunumss — MarpuusHbli cuHTe3 PHK. IIpuHummmne
TPAHCKPUIIMU: KOMIUIEMEHTApPHOCTh, AHTUIAPAIIIETBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yyactue TpancnoptHbix PHK B GuocunTese Genka.
VYcnousi O6mocunte3a Oenka. KomupoBanue amuHokucnoT. Poms pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npeocmasienus o cmpoeHuu 2enog. OpraHuzalus T€HOMa y
MPOKAPUOT U AYKApPUOT. Perymsius akTUBHOCTH T€HOB Yy MpokapuoT. ['mmortesa
ornepoHa (®. XKakob, XK. Mano). Monekynaprvie mexanuszmvl 3KCNPeccu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomer 2enos. Perynsauus oOMEHHbBIX
MPOIIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupychel — HekJieToUHbIe POPMBI KU3HU U OOJMraTHele mapa3utbl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbl YUK
JHK-cooepocawux supycos, PHK-cooepocawux supycos, bakmepuoghazos.

Obpamuas mpanckpunyus, peeepmasa, UuHmezpasda.



Bupychbie 3a0oseBanns yenoBeka, ;kuBoTHbIX, pactenuid. CITUJI, COVIDI19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayus u ananruz ooavuiux maccusos («bigdata»)
CMpYKmMypHuix buono2uieckux oannvix. Hanomexuonocuu 6 ouonocuu u meouyume.
lIpoepammupyemvie ¢hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JdeMoHCcTpaMuU

[Toptpetsr: H. K. Konbnos, /. . UBanOBCKUM.

Tabmuiel u cxeMbl: «buocunrte3 Oenkay, «I'eHeTHYeCKHt Koa», «Bupyche»,
«baktepuodarm.

IIpakTnueckas padora «Co3znaHnue MOJCIH BUPYCAy.

Tema 8. ’Ku3HEeHHBIH UKJ KJIETKH

Knerounslii 1uki, ero mepuoiabl u peryisuua. Wutepdaza u  mMuTO3.
Oco0OeHHOCTH TpoIlecCOB, MpoTekaronux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  IIpecunteTnueckuit  (MOCTMUTOTHUYECKHI),  CHUHTETHYECKUM U
MOCTCUHTETUYECKUN (MTPEMUTOTUYECKUI ) TIEPUO b HHTEP(DA3BI.

Martpuunsiii cunre3 [JHK — pemnukanusa. Ilpunnuner penmmkanuu JHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM  CHUHTE3, AHTUIIAPAIIICIBHOCTD.
Mexanusm permukannu [JHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTull. JIUIUIOMIHBIA W
rariougHbld  HabOpel  XpomMocoM. ['omonoruunbie XpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne knetkn — Muto3. CTaguu MUATO3a U IPOUCXOASIINE B HUX ITPOLIECCHI.
Tunel Muto3a. Kapnoknnes n nutokuHes. buonornyeckoe 3HayeHuE MUTO3a.

Perymsnusa MutoTHYECKOro nukia kieTtkd. [Iporpammupyemas kieroyHas
ru0esb — anomnTo3.

Knerounoe siipo, XpoMocoMmbl, (DYHKIIMOHAbHAs TEHOMHKA. Mexauusmol
npoaughepayuu, ougppepenyuposxku, cmapenus u eubeau xiemox. «l{ugposas
KliemKkay» — ououngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxembl: «OKWU3HEHHBIN IMKI KICTKH», «Murtos», «CtpoeHme
xpomocomy, «Pemmmkamusa JHK.

OOopymoBaHHE: CBETOBON MHKPOCKOII, MUKpOTIperapaThl: «MUTO3 B KIIeTKax
KOpEIIIKa JIyKay.

JlaGopaTtopnassi  pabora «/3yueHne XpoMOCOM Ha  TOTOBBIX
MHUKpOIIpernaparax.

JlaGopaTopHasi padora «HabmroaeHne MuTo3a B KJIIETKaX KOHYMKA KOpeEIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).



Tema 9. Crpoenue u GyHKIIMHA OPraHU3MOB

buonoruueckoe pazHooOpasue oprann3MoB. OHOKIETOYHBIC, KOJTOHUAIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS U KU3HEIEATEIBHOCTH OJHOKJIETOUHBIX OPraHU3MOB.
baktepuu, apxeu, OJHOKIIETOUHBIE TI'pUOBI, OJHOKJIETOUYHBIE BOAOPOCIH, APYTUe
IpOTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBL.

B3anMocCBs3p 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U
cucTeMsl opraoB. Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pactennii. Turbl pacTUTENBHBIX TKAHEN: 00pa3oBaTeIbHasl, IOKPOBHA,
pOBOSIIAs, OCHOBHAasA, MexaHuueckas. OCOOCHHOCTH CTpOeHHSA, (PYHKUUNA U
PACITOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHu KUMBOTHBIX MU 4YelOBeKa. THIBI KUBOTHBIX TKAHEW: 3MUTEIUAIbHASA,
COEMHUTENbHAs, MbllIeuHasi, HepBHas1. OCOOEHHOCTH CTpoeHUs, (YHKUUN U
PACITOJIOKEHUS TKAHEN B OpPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TE€HEpPATUBHBIE OpraHbl pacTteHnil. Opranel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMKA OPTraHOB U CUCTEM OPIaHOB.

Omnopa Ttena opranu3moB. Kapkac pacreHuii. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyHbIi1 1 BHyTpeHHMI cKkeneT. CTpOeHHE U TUIIBI
COCIMHEHNS KOCTEMN.

JIBrokeHne  OopraHu3moB.  [[BHJKEHME  OJHOKIETOYHBIX  OpPraHU3MOB:
amMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. /[BHK€HHME MHOTOKJIETOYHBIX PACTEHUM:
TPONU3MBl W HACTUU. JIBMKEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M 4YeEJIOBEKa:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue opranu3moB. [lornomenune BoabL, yriaeKUCIOro raza i MUHEPaIbHBIX
BEILIECTB pacTeHUsAMU. [InTanue >xuBOTHBIX. BHYTPUIIOJIOCTHOE ¥ BHYTPUKIIETOYHOE
nuuieBapeHue. [luraHne NmO3BOHOYHBIX KXUBOTHBIX. OTIEbI MUILEBAPUTEIBHOTO
TpakTa. [IumeBapurensHble xkenessl. [InmeBapuTenbHas cucTeMa 4eJI0BeKa.

JHpixanue opranu3mMoB. J[pixanue pactenuil. Jlpixanue xuBoTHbIX. Juddy3us
ra3oB 4yepe3 NOBEpXHOCTh KiIeTKU. KokHoe apixanue. [IpixaresnbHas MOBEPXHOCTb.
XKabepHoe u n€rounoe npixaHue. J[pixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHUE CTPOCHMS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JpixarenbHass cucTteMa 4eloBeKa. MexaHu3M BEHTWISAUMH JETKUX Yy NOTHL H
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BEHIECTB y OPraHU3MOB. TpPaHCHIOPTHBIE CUCTEMBI PACTCHUMU.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucremMa W €€ Oprassl.
KpoBeHocHasi cucremMa TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE cOoCyabl W KpoBb. Kpyru KpoBooOpamieHus. BOJIOLMOHHBIE



YCIIOKHEHUSI CTPOEHUs KPOBEHOCHOW CHCTEMBbI MO3BOHOYHBIX KMBOTHBIX. PaboTta
cepLa U €€ peryJisiuus.

Brinenenne y opranu3moB. Beinenenue y pacteHuil. Beiienenue y ;)kuBOTHBIX.
CokparutensHble Bakyosd. Opransl BblaeiacHUs. PuibTpanus, CEKpenus u
oOpaTHOE BCachlBaHUE KaK MEXaHHU3Mbl paOOTHl OpPraHoB BblaeieHUs. CBs3b
IIOJIOCTH Te€Ja C KPOBEHOCHOW M BBIACIMTEIBHOW CHCTEMaMU. BplieneHue y
NO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CTpoeHue u QyHKIMOHUPOBAaHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKa.

3amMra y OpraHu3MOB. 3alllMTa Yy OJHOKIETOYHBIX OpraHu3MoB. CHOpEI
OaKTepHil U UCTHI MPOCTEUIINX. 3alIUTAa Y MHOTOKJIETOYHBIX pacTeHuid. KyTukyia.
CpencTBa NacCUBHOM M XUMHYECKOM 3aIUThl. DUTOHLIABI.

3amuTa y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOU3BOIHBIE. 3aIIUTA
opranu3ma oT Oone3Heil. MMMmyHHas cucrema uyenoBeka. KieTouHslii u
TYMOpaJbHBIA HWMMYHUTET. BpOXIEHHBII M NpUOOPETEHHBIN crenupuIecKuid
UMMyHUTET. Teopusi KiIoHambHO-celeKTUBHOrOo uMmmynurera (I1. Opmux, @. M.
beprer, C. Tonerasa). BocnanurenbHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte W perynsuuMss |y OpraHu3moB. Pasmpaxumocts y
OJTHOKJIETOYHBIX OPraHU3MOB. TakCUChI. Pa3paxuMoCTh U perysinus y pacCTeHUN.
PocTroBble BelllecTBa U X 3HAYCHHUE.

Hepshas cuctema u peduieKTopHast peryisinus y ;KUBoTHbIX. HepBHas cucrema
u €€ OTHeNbl. OBOJIOLUUOHHOE YCJIOKHEHUE CTPOEHUsS HEPBHOM CHCTEMBI Yy
AKUBOTHBIX. OTHAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduexc wu
pednekropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIEKCHI.

['ymOpanpHas peryisuus M DHIOKPUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
JKenes3pl SHIOKPUHHON CUCTEMBI U UX TOPMOHBI. J[eiCTBHE TOPMOHOB. B3auMOCBS3b
HEPBHOM M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. 11. I1aBnos.

Tabmuubr 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
BoJopocimy», «bakrepum», «lIpocreiimme», «Opranbl LIBETKOBBIX PACTEHUN»,
«CucTteMbl  OpPraHOB  IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «Tkanu pactenuit», «KopHeBwle cuctemb», «CTpoeHue cTeOss»,
«CTpoeHue JIUCTOBOM IUIACTUHKW», «TKaHW KMBOTHBIX», «CKEJIET YeI0BEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cuctemay, «HepBHas cucremay, «Koxa», «Mplieunas cucremay, « BeraenurenbHas
cUCTEMA», «OHIOKpUHHas cucrteMa», «CrtpoeHue MbIb», «MMMyHUTETY,
«Kumeuynononoctueie», «CxeMa MATAHUS PACTEHUI,



«KpoBeHocHbIE CHUCTEMBI MO3BOHOYHBIX IKUBOTHBIX», «CTpOeHHE THUAPHIY,
«Ctpoenue miaHapun», «BHyTpeHHee cTpoeHHe MoKAeBoro uepss», «HepBuas
cucreMa pbio», «HepBHas cucrema sarymku», «HepBHas — cuctema
npecMmbikaomuxcs»,  «HepBHas  cucrema  nTum», «HepBHas — cucrema
MIIeKOMIUTaOMuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynoBaHHEe: CBETOBOM MHKPOCKON, MHUKPONPENapaThl OJHOKIETOYHBIX
OpPTraHU3MOB, MHKpONpenapaTsl TKaHEW, PaKOBHHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXKHUX, JKUBBIE IK3EMIUIAPhl KOMHATHBIX pPAcTeHUH, repOapuu
pacTeHHid pa3HbIX OTJENOB, BIIAXHBIC TMpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJICKIIUM OECHO3BOHOYHBIX JKHBOTHBIX, CKEJIET 4YeJIOBEeKa,
00OpyZOBaHUE TSl IEMOHCTPALIMU TIOYBEHHOTO M BO3IYITHOTO MUTAHUS PACTECHUIH,
pacIernieHus: KpaxMaia 1 OeJIKOB 1o 1eicTBUEM (hepMEHTOB, 000pYyAOBAHUE JIS
JIEMOHCTPAIIMH OMBITOB 10 W3MEPEHUIO KU3HEHHON E€MKOCTH JIETKHUX, MEXaHHU3Ma
JBIXaTENbHBIX ABM)KCHUN, MOJIEIH TOJIOBHOT'O MO3Ta Pa3IMYHBIX )KHBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEN paCTCHUI».
JlaGoparopHasi pabora «/3ydyeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buubl  Oecnosioro  pa3MHOXEHHUS:  MOYKOBAHHUE,  CIIOPYJISIIUA,
(dbparmeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkenue. [lonoBbie kneTku, win rameTel. Meio3. Craguu
Mmeno3a. [loBenenne xpomocom B Meniose. KpoccuHrosep. bUomornyeckui CMpICi
M€Ho3a MW IO0JIOBOTO Iporecca. Meno3 M ero MeCTO B JKU3HCHHOM IIHKJIC
OpraHU3MOB.

[IpenzapoasiiieBoe pa3zButue. ['amerorenes3 y >kMBOTHBIX. [10JI0BBIE JKENE3HI.
OOpa3zoBaHue U pa3BUTHE TOJIOBBIX KJeToK. CriepmaToreHes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnoA0TBOpEHHE W HIMOPUOHAIBHOE Pa3BUTHUE KUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozcene3 — 0OHa u3 2nagHvlx npood.iem IMOPUOTOCUL.
Konyenyuss mopgocenoe u moodenu mopghoeenesa. Craguu >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jrymku). Jlpobmenuwe. Tumbl  apoOGieHws.
Jemepmunuposannoe u HeoepmuHupogannoe OpobaeHue. bracmyna, munoi
onacmyn. OcoOEHHOCTH JPOOJICHUS] MIICKOMUTAIONIUX. 3apOIBIIICBBIC JIMCTKU
(racTpynsuus). 3akiaaKa OpraHoB U TKaHEW M3 3apOJIBIIIEBHIX JIUCTKOB. B3auMHoe
BIIUSHAE 4YacTed pa3BHBAIOIIETOCS 3apojibliia (IMOpPHUOHAIBHAS —HWHIYKITHS).



3akiagka IUJIaHA CTPOEHMS KUBOTHOIO KaK pe3yjbTaT HEepapXUUECKUX
B3aUMOJICUCTBUII T'eHOB. BinsHue Ha 3MOpPHOHAIBHOE pa3BUTHE PaA3JIMYHBIX
(baKTOpOB OKpYyKaloeh Cpeibl.

Poct u pa3Butne KuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoi. [Ipsmoe u
HempsiMoe pa3Butue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX JKUBOTHBIX. DHOJIOTMYECKOE 3HAYEHHWE MPSIMOTO W HENPSIMOIO
pa3BUTHSI, UX PACIPOCTPAHEHHE B MpuUpone. THUIbl pocTa XKUBOTHBIX. PaKTOPHI
pEryJsiliiy pocTa KUBOTHBIX U yenoBeka. CTaauu MocTIMOPUOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4enoBeka. [lepronibl onTOreHe3a uenoBeka. CTapeHre u CMEpPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoxeHne u pasButhe pactenuil. ['amerodur u crnopodur. Meiio3 B
YKU3HEHHOM ITMKIIe pacTenuil. O0pa3zoBaHue criop B mpoiiecce meiiosa. ['ameTorenes
y pacteHuil. OTI00TBOPEHNE U Pa3BUTHUE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHUE CEMEHHU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuupl u cxembl: «BereratuBHOe pasMHOXeHUE», «Tumbsl Oecroyioro
pasMHOXEHUsD», «Pa3zMHOXKEHHE XJIaMUJIOMOHaAbD», «Pa3MHOMXEHHE 3BIIICHBD,
«Pa3zmHoOxeHue tuape», «Mehosy, «Xpomocombl», «I'ameroreHes», «CtpoeHue
AUIEKIIETKH U cliepMaro3onia», «OCHOBHbIE CTauM OHTOreHes3ay, «lIpsamoe u
HenpsiMOe pa3BuTue», «Pa3Burue Manckoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymku», «/[BOMHOE OMIOAOTBOPEHHWE Y LBETKOBBIX PACTECHHIN»,
«CTpoeHue ceMsH OAHOMOJBHBIX U ABYAOJBHBIX pacTeHUI», «KU3HEHHBIN UK
MOPCKOM KamycTb», «KU3HEHHBIN UK MXa», « KU3HEHHBIN [IUKJI AIIOPOTHUKAY,
«Kn3HEHHBIN IIMKJI COCHBIY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHUKpPONpENnaparbl SUIEKIETOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLIKID.

JlaGopaTopHas padora «/3ydeHne CTpOEHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

IIpakTnueckass padora «BpIABICHHUE TNPU3HAKOB CXOJCTBA 3apOIBIIICH
MMO3BOHOYHBIX YKUBOTHBIX).

JlabopaTtopuass paGora «CrpoeHuE OpPraHoB Pa3MHOXEHUS BBICIINX
pacTeHu.

Tema 11. 'eneTnka — HayKa 0 HACJTEACTBEHHOCTH M U3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBNIEHUS U Pa3BUTUSI T€HETUKH Kak HayKu. Pabotel I'. Menpens,
I'. ne ®puza, T. Moprana. Ponp 0T€4ECTBEHHBIX YUYEHBIX B PAa3BUTHUU I€HETHKH.



Pa6otst H. K. Konsiosa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
1O. A. ®unmumaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE T€HETUYECKUE TOHSATUS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBEI,
aJUIeNIbHbIE TEHBI, AJIbTEPHATHUBHBIE NPU3HAKW, JOMUHAHTHBIA WM PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTAsl JIMHUSL, THOPU/IBI, TEHOTHIL, (DEHOTHII.
OCHOBHBIE METOJIbI F€HETUKU: THUOPUAOJOTHUUYECKUNM,  LHUTOJOTHUYECKUU,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun
[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. .
Basunos, A. H. benozepckuit, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.

Tumodeer-PecoBckuii.
Tabauiel 1 cxembl: «MeToIbl TeHETUKINY, «CXEeMbI CKPEIIUBAHUSD.

JlaGopaTtopnas pabGora «J/Ipozopuna Kak OOBEKT TE€HETUUYECKUX
HCCJIEIOBAHUIN).

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. llepBbiii 3akoH Menzaens — 3aKoH
eAMHO00pa3usi rTMOpHUIOB NepBoro nmokosnenus. [IpaBuno goMmuHupoBanus. Bropoi
3aKkOH MeHIens — 3aKOH pacIleIUICHHs NPHU3HAKOB. lluTonornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanusupyroniee ckpemuBanue. [[poMexyTouHblld XapakTep HacaeI0BAHMSL.
Pacuienienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemuBanue. Tperuii 3akoH MeHemns — 3aK0OH HE3aBUCUMOTO
HaclieJ0BaHUsI MPU3HAKOB. [{uToM0OTHMYEeCKNE OCHOBBI JUTHOPUIHOTO CKPEIIIMBAHUSI.

CuerieHHoe HacnenoBanue npuszHakoB. Pabotel T. Moprana. CrernieHHoe
HACJIEJIOBAaHUE TEHOB, HAPYIICHUE CLEIUICHUS MEXIYy TreHaMu. XPOMOCOMHas
TEOpUs HACIICICTBEHHOCTH.

['eneTnka nosia. XpoMOCOMHBIN MEXaHHU3M ONPEAEIEHUS mona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbld U TeTepOraMeTHbhIM Toja. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HaKoOB, CUETUIEHHBIX C MOJIOM.

['enotun kak nenocTHas cucreMa. [lmenoTponus — MHOKECTBEHHOE JIEMCTBUE
refa. MHOXECTBEHHBIM ajuienu3M. Bz3auMojaencTBUE HeaJUIeAbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHS PACTEHHH, J)KUBOTHBIX U YEJIOBEKA, A TAKKE
(U3UOJIOTHYECKUX  TIPOIIECCOB, TOBEJAEHUS U  KOTHUTHUBHBIX  (DYHKIUH.
I'eHeTMUECKME MEXaHU3MBI CUMOMOreHe3a, MEXaHU3MbI B3aUMOJIEHCTBHUS «XO3SHUH —
mapasuT» M «XO35IMH — MHKpPOOHOM». ['eHeTHueckrhe acreKThl KOHTPOJIS H
M3MEHEHHMS HACJICACTBEHHOM MH(POPMAIIUU B IIOKOJICHUSIX KJIETOK U OPTaHU3MOB.



JdeMoHCcTpauu

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

Tabmumet u cxemsl: «llepBbiit 1 BTOpOit 3akoHBI MeHaens», « TpeTuil 3akoH
Mennens», «AHamu3upyroniee CcKpelmuBaHue», «HemomHoe noMuHUpOBaHHUEY,
«CremnyieHHOE HaclleZJOBaHWE MPU3HAKOB Yy Jpo3oduibl», «l'eHeTuka moiay,
«Kapuotunn  yenoBeka», «Kapuortun apozopuie», «Kapuotum nOTHLBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJEINb JIs1 IEMOHCTPAIMK 3aKOHOB €MHO00pa3ns THOPUIOB
IIEPBOTO ITOKOJICHNS ¥ PACIECIUICHUS IPU3HAKOB, MOZEIIb IS IEMOHCTPALIMH 3aKOHA
HE3aBHCUMOTO HACJIEIOBAHUS IPU3HAKOB, MOJIEIb I AEMOHCTPALUN CLEIIIIEHHOTO
HACJIETOBaHMsI MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKporpenapar: «/Ipo3odumay.

IIpakTnueckass padora «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOIO
CKpEIIMBaHUA y APO30(PUIB».

IIpakTuyeckas  padora  «M3ydeHue  pe3yiabTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHotuna u cpenbl npu  (GopmMupoBaHUM (EHOTHIIA.
N3MeHYMBOCTh TpU3HAKOB. KaueCTBEHHBIE M KOJIWYECTBEHHBIC NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MonudukanonHas H3MEHYUMBOCTh. Ponb cpeapl B (hOpMUPOBAHHUH
MOAM(PUKALMOHHON M3MeHuuBOCTH. Hopma peakiuu npusHaka. BapuannoHHBIM
psa u BapuanuoHHas kpuas (B. Moranncen). CpolicTBa MOau(dUKaAMOHHOU
V3MEHUYUBOCTH.

['eHOTHIIMYECKAsT N3MEHYMBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHYUBOCTHU.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs HW3MEHUYMBOCTh. MeH03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOM M3MEHUYUBOCTH. POJIh KOMOMHATUBHOM M3MEHUUBOCTH B CO3JaHUM
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUA.

MyTanroHHasT W3MEHYHUBOCTh. BuJbl MyTalui: TE€HHbIC, XPOMOCOMHBIC,
reHoMHble. CHOHTaHHBIE W  MHAYLUPOBAHHbIE MyTanuu. SaepHbie U
nUToIUIa3MaTuyeckue Myrtauuu. CoOMaTM4ecKUue W IMOJOBble MyTauuu. [IpudnHbl
BO3HUKHOBEHUS MyTaluid. MyTareHbsl M WX BJIMSHHE HAa OpPTraHU3MBI.
3aKOHOMEpPHOCTH MYTALlMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTMYECKHX PSI0B B
HacnencTBeHHOM u3MeHunBocTy (H.M. BaBunoB). BHesnepHass W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa U DNUCEHOMUKA, pPOJb INUSEHEMUUEeCKUX (Hakmopos 8
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB Y OPSAHUZMOS.



JdeMoHCcTpauu

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

Tabmuubr u  cxembl: «Buapl w3MeHdmBOoCTHY, «MoaubuKaMoHHAS
U3MEHYMBOCTHY», «KOMOMHATHBHASA N3MEHUUBOCTBY, «Meno3y,
«OmnonorBopeHue», «I'enernyeckue 3a001eBaHus yeaoBekay, « Buabl Mmyranuiny.

OOopynoBaHHE: KUBBIE M TepOapHbIE SK3EMIUISIPbl KOMHATHBIX PACTEHHI,
pucyHku (¢dotorpadun) >KMBOTHBIX C PA3TUYHBIMU BUIaMUA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON W3MEHUYMBOCTU. [loCTpoeHHME BapHWAMOHHOTO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckast  padora «Myramun 'y npo30¢huiiel (Ha
TOTOBBIX MUKPOIIpEaparax).

Tema 14. I'eHeTHKA UYejI0oBeKa

Kapuotun uenoBeka. MexayHapoaHass ImporpaMMa HCCIEAOBAHUS T€HOMA
yeimoBeka.  MeToapl  HM3YyYCHUS ~ TE€HETMKM  YEJIOBEKa:  T'€HEAJOTHMYECKHU,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUIM, MOMYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpeMeHnHOE ONPENECITICHUE TE€HOTHUIA!
MMOJJHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOUIBIO
[1I1P-ananu3a. HacnencTBenHblie 3a001eBaHms yeaoBeKa. ' eHHbIE 1 XpOMOCOMHBIE
Oone3HH 4YejoBeKa. boje3HM ¢ HACIEeICTBEHHOH MPeapacioioKeHHOCTBIO.
3Ha4YCHUE MEIULIMHCKON M'€HETUKHU B MPEIOTBPALICHUM U JEYEHUH N€HETUYECKUX
3a00JeBaHUi YenoBeka. MeauKo-TeHETUYECKOe KOHCYJIbTHUpoBaHUE. CTBOJIOBBIC
KJIeTKHU. [IoHSATHE «TMeHETMYECKOTO Ipy3a». ITHUYECKUE aCIEKThl UCCIIEIOBAaHUM B
00J1acTH peaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJICTOK.

['enetnyeckue (akTopsl MOBBIIMIEHHONW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bU3NYECKOMY U XMMHUUYECKOMY 3arpsi3HEHUIO OKpY»Karomieh cpeanl. ['eHeTnueckas
MPEAPACIIOIOKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JleMoHCTpauumn

Tabmuubr u cxemol: «Kapuotun udenoBeka», «MeTolbl U3y4eHUS] T€HETHUKU
yeJIoBeKay, «I eHeTndeckue 3a00JIEBaHMS YETIOBEKA).

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesekuusi OpraHu3sMoB

JlomecTuKanus v ceIeKIus. 3apoKICHNE CEJIEKIUN U IOMECTUKALINH. Y YECHHUE
H. U. BaBuwioBa o lleHTpax NpoUCXOXACHUS U MHOrooOpasus KyJIbTYPHBIX
pactenuil. Poiib cenekiuy B CO3JaHUH COPTOB PACTEHUI U IOPOJ ) KUBOTHBIX. COpT,
nopoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAAOB B HACJIEICTBEHHOW M3MEHUYMBOCTH
H. . BaBunoga, ero 3HaueHue JJis CENEKIIMOHHON paOOTHI.



MeTtoapl cenekIMOHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIM U
VIH/INBU1Y QJIbHBIM. DTanel KOMOWHAIIMOHHON CCJICKIIUHU. HUcnwiTanne
MpOU3BOAMUTENICH MO TNOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKU
¢dbeHoTuna NOTOMCTBa U OTOOP MO TeHOTHUITY ¢ oMoIbio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOM  paboThl.
PannanoHHbIi 1 XUMUYECKUA MYTareHe3 Kak MCTOYHUK MYTallMM y KYJIbTYPHBIX
dbopm opranuszMoB. Hcronb3oBaHWEe TE€HOMHOTO PENAKTUPOBAHUS M METOJIOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTO MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MIOJIUTIOU]IOB. BnyTtpuBuaoBas rUOpUIU3ALIHSL.
bmu3kopoACTBEHHOE — CKpeuuBaHuWe, Wiaud  uHOpuaumHr.  HeponctBeHHoe
CKpelniuBanue, win aytopuauur. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rereposuca B cenekuuu. OtnanéHHas rulOpuauszanus. [Ipeomonenue Oecriionus
MEKBHUAOBBIX THOPUAOB. JIOCTHXKEHUS CENIEKIIMU PACTCHUI U KUBOTHBIX. «3e1éHast
DesonoYuUAy.

CoxpaHeHUE U U3yUYEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUMN U HX
JUKUX POAUYEH ISl CO3IaHUSI HOBBIX COPTOB U TMOPHUIOB CEIBCKOXO3IMCTBEHHBIX
KyJIbTyp. HM3yuenue, coxpanenue u YynpaeieHue 2eHeMmudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOGbIX  HCUBOMHBIX 6 YeAdax VIYYUleHUs.
Cyuecmeyowux U co30aHus HOBbIX NOpoO, JTUHUL U KPOCCO8, 8 MOM HYUCTe C
NpUMeHeHUueM COBPEMEHHBIX MeMmOo008 HAYUHbIX UCCAe008AHUL, Nepedosblx uoel u
NepCneKmuGHbIX MexXHOI02UL.

JemoHcTpanuu

[Toptpers: H. W. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. 1L
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel u cxembl: «l[eHTpBbI MTPOUCXOKICHUSI 1 MHOTO00Opa3us KyJIbTYPHBIX
pacTeHHi», «3aKOH FOMOJIOTUYECKUX PANOB B HACIEACTBEHHOW H3MEHUYHMBOCTH,
«Metoapl cenexkimmny, «OTnanéuHas rudpuauzanus», «MyTrareHesy.

JlaGopaTopnasi padora «/3ydyeHue copToB KyJIbTYpHBIX PACTEHUN W MOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN».

IKckypcusi «OCHOBHBIE METOJbl M JOCTHXKEHUSI CEJIEKLIUH PACTEHUU U
YKUBOTHBIX (Ha CEJICKIHOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCIIHITATENIbHBIA y4acTOK, B TEIJIMYHOE XO34MCTBO, B J1a0OpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

Tema 16. BuoTexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, UCIOJIb3yeMble B OHMOTEXHOJOTUHU, — KIETOUYHbIE M TKaHEBbIE
KYJbTYPbl, MUKPOOPTaHU3MBI, UX XapaKTepucTuka. TpaauunonHas OMOTEXHOIOT U



xJie0omeueHue,  MOJyYeHUE  KHCIOMOJIOYHBIX  MPOAYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuii cunte3. OOBEKTHl MHKPOOMOJOTHYECKHX TEXHOJOTHIA.
[TpousBoacTBO O€nKa, aMUHOKUCIIOT U BUTAMUHOB.

CozlaHne TEXHOJIOTMA M MHCTPYMEHTOB ILIEJICHANPABICHHOIO M3MEHEHUS U
KOHCTPYHPOBAHUS T'€HOMOB C LIEJIbIO ITOJIyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinerounasa mnkeHepus. MeToapl KyJabTypbl KJIETOK M TKAHEW PAaCTEHHU WU
KUBOTHbIX. Kpuobanku. Comaruueckas TuOpuaAM3alUsl U COMaTHYECKHI
smMOpuoreHe3. lcnonb3oBaHue TalJIONIOB B CEJIEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Vlcnonv3zoeanue MOHOKIOHANbHBIX U NOAUKTOHAIbHBIX
aumumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
SAWLEKIETOK U KIOHUPOBAHME JKUBOTHBIX. METOI TpaHCIUIAHTALUU SIEp KIETOK.
Texnonoz2uu 0300pogaenus, KyibmueUpOSanHus U MUKPOKIOHATLHO20 PA3SMHONCEHUS]
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpoMOCOMHass W TeHHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
koHCcTpyupoBanue pekomOuHaHTHbIX JHK. Cozdanue mpanceennvix opeanuszmos.
JlocTrkeHns U epCeKTUBBI XPOMOCOMHOM Y TEHHOW HHKEHEPHH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON UHKEHEPUU.

Menuuunckue OuorexHosoruu. IloctreHomMHas 1M@poBas MEIUIMHA.
[MIIPaunarHocTka. MeTaOoI0OMHBIN aHaAIN3, TEHOLICHTPUYECKUN aHAIU3 MPOTeOoMa
YyeJaoBeKa Uil OLEHKM COCTOSIHMSL €r0 340pOBbs. VICIOJIB30BaHHME CTBOJIOBBIX
kiaetok. TaprerHas tepanusi paka. 3D-OuoumkeHepus i pa3pabOTKU
(GyHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3/IaHUS KOMILJIEKCHBIX
TKaHEl COYeTaHWeM TEXHOJOTMH TPEXMEPHOTo OMompuUHTHHTra U ckad@oaauHra
JUISL PEIIEHUS 3a/1a4 NIEPCOHATN3UPOBAHHON MEULIUHBI.

Co3naHne BEKTOPHBIX BAaKIUH C LENbI0 oOecrneuyeHus: KOMOWHHUPOBAHHOM
3amuThl OT Bo30ymuteneit OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHHU3MOB
¢dbynkunonupoBanusi PHK-conepkaimx BHpPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunpl u cxembl: «/cnonb3oBaHNE MUKPOOPTaHU3MOB B IPOMBIIUIEHHOM
IIPOU3BOJCTBEY, «KieTouHass nHKeHepUs», «I €HHass HHKEHEPUSD.

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOIOTUM.
IpakTnueckas padora «lloydyeHrne MOJOUYHOKHUCIBIX TPOTYKTOBY.

Okckypeusi  «buotexHonmoruss — BakHEWIIas NpPOW3BOAUTEIbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC



Tema 1. 3apo:kaeHue u pa3BuTHE IBOJTIONMOHHBIX NPeJICTABJICHUN B
omnoJsioruu

OpomounoHHas Teopuss Y. JlapBuHa. Ilpeanochuiku  BO3HMKHOBEHUS
napBuHU3Ma. JKU3Hb 1 Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuiibl 3BOJIIOIMHY BUIOB 10 Y. JlapBuHY (BbICOKass MHTEHCUBHOCTD
Pa3MHOXKEHHS  OPraHW3MOB, HACIEJICTBEHHas W3MEHYMBOCTh, Oopnba 3a
CYILLIECTBOBAHKE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmitenne cuaTeTHUecKoi Teopun dBomonuu (CTD). HelitpanbHas Teopus
sBomouu. CoBpeMeHHas 3BOJIIOLIMOHHAs Ouojorusi. 3HaA4eHHE 3BOJIIOIMOHHON
TE€OpUU B GOPMUPOBAHUN €CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoHCTpanumn

[Toptpetsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kroswe, Y. apBun, C. C. Yersepukos, 1. U. [lImaneraysen, Ix. Xonaeun, . K.
benses.

Tabmunps! u cxemsl: «Cuctema xuBoit mpupoas! (1o K. Jlunuer)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «MexanuzM (GpopMUpOBaHHS MPUCTIOCOOTIECHUH Y
pacTeHull u KUBOTHBIX (110 Jlamapky)», «KapTta-cxema mapuipyra myremectBus Y.
Hapsuna», «Haxonku Y. JlapBuna», «®Dopmbl OOpbObI 3a CYIIECTBOBAHUEY,
«[Topoasl romy6eit», «MHoroodbpasue KyabTypHBIX (opM KamycTbl», «Ilopomabl
JIOMAIIHUX KUBOTHBIX», «Cxema oOpa3zoBaHus HOBbIX BUIOB (o Y. JlapBuny)»,
«Cxema COOTHOIIEHUS JBWXKYIIMX CHJ 3BOJOUUN», «OCHOBHBIE MOJIOKEHUS
CUHTETHYECKON TEOPUH 3BOJIIOLIVI.

Tema 2. MuKpo3BOIIOLMA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3aeMeHTapHas eIMHULA 3BOJIIOIMH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETHYECKOro pa3HooOpas3usi M CTPYKTyphl mnonyisuuil. M3meHeHue
reHo(oH/a MOMYJSIIMM Kak »JIEMEHTAapHOE 5SBOJIOLUOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus k. Xapau, B. BaitnOepra.

DneMeHTapHbie (HaKTOpbl (IBWXKYIIWME CHJIBI) HSBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTtuBHass u3MeHYMBOCTh. [lpeiid TeHOB — ciyyaiiHble
HEHanpaBJieHHbIE U3MEHEHUS YacTOT ajuiesieil B monmyasuusax. DPp¢GeKkT ocCHOBATENs.
Ddexm oOymuinounoco eopaviuika. CHUdCEHUE 2eHEMUYECKO20 pPA3HO0OPA3UL:
npuuunsl u cieocmsus. Ilposesnenue aghghexma opetigha eenos 6 6ONbWUX U MATBIX
NONYIAYUSIX. Murpanumu. N3onsauns IIOITYJISALIUI: reorpaguyeckas
(mpocTpaHcTBeHHAs ), OMoornvecKkas (penpoayKTHBHAS).

EctecTBeHHbIII 0TOOp — HampaBiIAOMMA ¢akTop 3BojoUHH. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JABWXKYIIUH, CTAaOWIM3UPYIOUIUN,  pa3pbIBAIOIINI



(mm3pyntuBHbIi). [loroBoit oTOOp. BO3HMKHOBEHHE M 3BOJIOLHUSA COLHUATIBHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHW3MOB  Kak  pe3yjibTaT  MHUKPOIBOJIIOLIMH.
Bo3HuKkHOBEeHHE TPUCTIOCOOJICHNI Y OpTraHu3MOB. ApoMop(]O3bl U UIMOAAANTALINH.
[Tpumepsl mprUcnocoOIeHH Yy opraHu3MoB: Mopdosiorunueckue, Gu3noJornyecKue,
OnoxumMuyeckue, mnoBeaeHYeckne.  OTHOCUTEIBHOCTh  IPHCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepuum u CcTpykTypa. BumooOpazoBanue Kak pe3ysbTar
MUKpOdBOMIOIMHU. M3omsmus — kirodeBoil ¢aktop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIAaTPUYECKOE (reorpaduueckoe),
CUMIATPUUECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE»  (MOJMIUIOUAN3AINA,
ruOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexann3mbl GOpMUPOBAHKS OMOJIOTUYECKOTO Pa3HO00pasHsl.

Pob 3BOITIOLIMOHHON OMOJIOTHH B pa3pabOTKe HAYYHBIX METO/IOB COXPaHEHHUS
OouopazHooOpaszusi. MUKPOIBOJIONUS U KOABOJIONMS MMApa3sUTOB U HMX XO3SIEB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI €
HEW.

JlemoHcTpanuu

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTallMOHHAsT W3MEHUMUBOCTHY», «llomynsaironHas
CTpyKTypa Buaa», «Cxema mposBlieHUs 3akoHa Xapau—BaitnOepray, «JIBuxymiue
CHJIBl ABOJIOLUUNY, «IJKOJOTUYECKAs M3OJSALMSA MOMYJsUUA CeBAaHCKOM (openmy,
«I"eorpaduueckas U301 JIUCTBEHHUIbI CHOMPCKOW U TUCTBEHHULIBI 1aypCKOiD»,
«IlomynsiIIMOHHBIE BOJIHBI YHCICHHOCTU XWIIHUKOB U JKEePTB», «CxemMa JercTBus
€CTECTBEHHOTO 0TOOpay, «Dopmbl 60PHOLI 3a cyliecTBoBaHUEY, « UHIyCTpHUaTbHbIN
MeaHu3M», «KuBble nckonaembiey, « [okpOBUTENbCTBEHHAS! OKpACKa KUBOTHBIX»,
«IIpenynpexnaromas OKpacka >KMBOTHBIX», «DHU3MOIIOTMUECKUE aJanTalumny,
«[IpucnocobaeHHOCT, OPraHu3MOB U €€ OTHOCHTENBHOCTbY», «Kpurepuu Bumay,
«Bupgpi-nBoitHukmn», « CTpyKTypa Buaa B mpupozae», «CrnocoObl BUI000pa30BaHUS,
«I"eorpadpuueckoe BUAO0Opa3oBaHUE TPEX BUIOB JAHABILEH», «IKOJIOTHUUYECKOE
BUJI000pa3oBaHue BHUAOB cuHUIY, <«llomumuonnel pacrenumit», «KamycTHo-
PEACYHBIN THOPHT.

O6opynoBanue: repoapuu PaCTCHHUM, KOJUIEKIIMN HACEKOMBIX, Yydelia MTHI] U
3BEpel ¢ MpUMepaMM pa3IMYHBIX MIPUCIIOCOOJICHUH, Yydera NTUIL U 3Bepeil pa3HbIX
BUJIOB, repbapuud pacTeHUl OJU3KUX BHJIOB, OOPA30BaBILIUXCSA pPa3IMYHBIMU
CIIOCOOAMH.

JlabopaTtopHnasi pa6ora «BbIsiBIeHIE U3MEHYUBOCTH Y 0COOEH OHOTO BUIAY.



JlaboparopHnasi pabora «IIpucrnocoOieHuss OpraHu3MOB U UX OTHOCUTEIbHAS
11EJIECO00Pa3HOCTHY.

Jlabopatopuass padora «CpaBHeHHME BHJIOB MO Mop(dogoruyeckomy
KPUTEPUIO».

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

Metobl u3yueHust Makpo3BoJitoIuu. [laieoOHTOIOTHYECKHE METOIbI U3YUCHUS
sBommonuu. [lepexoansie hopmbl U HUTOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaguyeckue Meroapl ulydeHus sBomonuu. CpaBHeHue (ropsl u
(ayHbl MaTEepUKOB M OCTpoBOB. buoreorpapuueckne obmactu 3emin.
BuUIbIDHAEMUKN U PETTUKTBHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POJIOTHUECKHE METOAbl H3yYEHHS
BOMIOLMU. ['eHeTHYeCKne MEXaHM3Mbl SBOJIOLMU OHTOI€HE3a M IOSBICHUS
DBOJIIOMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OpraHBbl.
PynumenTapHble  opranbl M araBu3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXUMHUYECKHUE U MATEMATUUYECKUE METO/Ibl U3YUEHUS IBOIOLUU. | OMOIOTrMYHbIE
reHbl. COBpEMEHHBIE METO/IbI TIOCTPOCHUS (PHIIOT€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOIOLUS TEHOMOB.

OO6mue 3aKkOHOMEPHOCTU (TIpaBuia) BOJIOUUU. [IpuHyun cmeHvl yHKYul.
HeobpatumocTs 3BoONMM. AnantuBHas paguainus. HepaBHOMEpHOCTH TEMIIOB
DBOJIIOLINH.

JlemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuubl u cxembl: «DUTOTEHETHUECKUI PsIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepwl»,  «Creromedansy,  «Punnodute»,  «CeMEHHBIC
nanopotTHukn», «buoreorpaduueckue 30Hbl 3emin», «Jlpeiid) KOHTUHEHTOBY,
«Penuktel»y, «HauanpHble cTaguu SMOPHUOHATBLHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTUYHBIE U aAHAJOTMYHbIE OpraHby, «PyIuMEHTbI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI YeEOBEKa M IIHUMITaH3e», «[JlaBHbBIE
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUICKIIMU, TepOapuu, MyJSKH HCKOMAeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI)KA TOMOJIOTUYHBIX, AHAIIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble ruUnoTe3sl MPOMCXOXKACHHUS >KU3HUM Ha 3emiie. AOHOreHes u
naHcrepmus. JloHaydHble MPEACTaBICHUS O 3apPOXKIACHUM KU3HHU (KPEaLMOHU3M).
['MnoTe3a NOCTOSIHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBep:keHue onbitamu O.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu 1 aCTPOOHOIOTHA.



OcHOBHBIE 3Tanbl HEOPraHWYeCKo 3BoMtoKH. [InaneTapHas (reogoruueckas)
ABOTIOITUS. XUMUYECKast IBONIOIUS. AOHMOTEHHBIM CUHTE3 OPTaHUYECKUX BEIIECTB
u3 "Heopranudeckux. OnsiT C. Mumiepa u I'. FOpu. O6pazoBanue moimMepoB U3
MoHOMepoB. KoanepBatHass runoreza A. WM. OnapuHa, rumore3a MNEPBUYHOTO
oynrona JIx. Xonmeiina, renetndeckas runotesa . Mémnepa. Pu6o3umsr (T. Yek)
u runoresa «mupa PHK» V. I'unbepra. ®opmupoBanre MeMOpaH 1 BOSHUKHOBEHHE
MIPOTOKJIETKH.

Hcropus 3emnn u MeTobl €€ n3ydeHus. Mckonaemble OpraHnueCcKue OCTaTKH.
['eoxpoHonoruss U €€ metoapl. OTHOCUTENbHAS W AOCOJIOTHAs T€OXPOHOJIOTHA.
['eoxpoHOIOrMYECKas MIKaIa: Y0HbL, 3PbI, IEPUOBL, SIIOXH.

HavanbpHble 3Tansl OpraHn4yecKou 3BooInU. [1osiBIIEHNE 1 ABOJTIOLMS IEPBBIX
KJIETOK. OBomonus MeTtabonu3ma. BO3HUKHOBEHHE TMEPBBIX  HKOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIIIEHKM KaK aHAJIOT MEPBBIX HAa 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI 1 3yKapuOTHI.

[IpoucxoxaeHue s3ykapuoT (CUMOHOreHe3). DBOTOIMOHHOE TPOUCXOKICHHE
BUpYCOB. IIpoHCXO0XKJI€HHE MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHMKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIEC 3Tanbl 3BOJIIOIUU BBICHIMX pacTeHuil. OcHOBHBIE apoMopdo3bl
pacteHnii. Bpixon pacreHud Ha cymy. llosBiieHME CHOpPOBBIX pAacTeHUM H
3aBoeBaHue uMH cymd. CeMeHHble pacTeHus. lIpoHcXoKIeHHe LBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tambl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
*KUBOTHBIX. Bennackas (ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOproBbIE KUBOTHBIE. JKU3HB B BOZAE. DBOIIOLHS NO3BOHOYHBIX.
[Tpoucxoxnenue ampubuii m pentunuii. [IpoucxoxxaeHue MICKOMHUTAIONINX U
ntuil. [lpuHoun kmaroueBoro apomopdosa. OcBoeHHe O€CO3BOHOYHBIMU U
MIO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

Pa3utne xu3HM Ha 3emiie MO 3paM U MEPHOJAM: apXeu, MpOTEepO30u,
1ajaeo30ii, Me3030M, kaitHo30i. OO0Ias XapakTepUCTUKA KIIMMAaTa U T€OJIOTUYECKUX
npoueccoB. [losBieHHEe U pACIBET XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHHE:
€ro yCJIOBUS U BIIMSHUE HA ra30Bblil cOcTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHUSI — JKOJOTHYECKHE KPU3HCHI mponuioro. [IpuunHsl n
CJIEACTBUA MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIA JIKOJIOTHYECKUN KPHU3HUC, E€r0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHumnel kraccuduxauu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.



JdeMoHCcTpauu

[Toptpetsl: @. Penu, JI. Cnannanuaunu, JI. ITactep, . . Meunukos, A. N.
OmnapuHn, JIx. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muiel u cxemsl: «Cxema omnbita @. Penny», «Cxema omnbita JI. [TacTtepa mo
M3YUYCHHUIO caMo3apokaeHusa xu3Hm», «Cxema ombiTa C. Mwmuiepa, I'. Opn»,
«JTanbl  HEOPraHWYeCKOW  3BoNOIUKY», «['eoxpoHonormyeckas  IIKagay,
«HauvanbHble 3Tanbl OpraHUYECKoO 3BOIOIUKY, «CxeMa o0pa3oBaHUs 3YKapHOT
nyTéM cumOuorenesa», «CucremMa XUBOW mpupoabl», «CTpoeHue BUpYyCay,
«Apomopdo3sl  pactenuity, «PunMOPUTEY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokierounsle Bomopocin», «Mxwu», «llanmoporHukm», «l'omoceMeHHbIe
pacTeHus», «Opraisl IBETKOBBIX pacTeHUN», «Cxema pa3BUTHS ) KUBOTHOTO MUPaAY,
«Apomopdo3ssl kUBOTHBIX», «IIpocreimmey, «Kumednononoctueiey», «llnockue
yepBu», «YnmeHuctoHorue», «PeiOb», «3eMHOBOMHBIC», «IIpecMbikarommecsy,
«IItune», «Miekonuraromme»,  «Pa3BuThe KU3HU B apXEUCKOU 3pey,
«Pa3BuTHe XU3HM B IPOTEPO3OMCKOM 3pe», «Pa3BUTHE XKU3HM B NAICO30MCKOU
ape», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B KAMTHO30MCKOU
ape», «CoBpeMEHHasi CUCTEMA OPraHUYE€CKOro MUPay.

O6opynoBanue: repOapuM pPacTEHUU Pa3IUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXXHBIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIUU
WTJIOKOKHUX, CKEJIEThI IO3BOHOYHBIX JKMBOTHBIX, UydeJia IITUL] U 3BEPEH, KOJUIEKIIUN
OKaMEHEJIOCTEM, TIOJE3HbIX HCKOIMAEMbIX, MYJSIKA OPraHuYeCKUX OCTaTKOB
OpPraHU3MOB.

BupryanbHas gadoparopHas padora «MopaenupoBanue onbIToB Musiepa—
FOpu 1o n3ydyeHuro abMOreHHOr0 CUHTE3a OPraHMYE€CKUX COETMHEHUI B IEPBUYHOM
atMocdepe».

JlaGoparopnasi pa6ora «/3yyeHne M OINKMCAHUE HCKOIMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEH CTpOEHUS pPacCTEeHUM
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «/3ydyenne ocoOEHHOCTEH CTPOCHUSI TTO3BOHOYHBIX
JKUBOTHBIX».

Tema 5. IIpoucxokaeHue yea0BeKa — aHTponorenes Pasensr

W 3aJ1a4¥ aHTPOIOJIOTHH. MeTOabl aHTPOITOIOTHH.

CraHOBNIEHUE TIPEACTABJICHUM O MPOUCXOXKICHUM YeJIOBEeKa. Pernuruosnbie
BO33peHMs. COBpEeMEHHBIC HAYYHBIC TCOPHH.

CXO0JCTBO YeNOBEKa C KUBOTHBIMU. CHCTEMaTHYECKOE MOJI0KEHHIE YeTIOBEKa.
CBumerenbcTBa CXOZCTBa YeJIoBeKa C YKUBOTHBIMU:
CPaBHUTEIHBHOMOP(OIOTHUUECKHE, AMOPHOJIOTUYECKHE, ¢dbusnomnoro-



Onoxumuyeckue, moBeJaeHuYeckue. OTauuus  4YelioBeKa OT  KMUBOTHBIX.
[IpsiMOX0KI€HUE M KOMILJIEKC CBSI3aHHBIX C HUM NMPU3HAKOB. Pa3BuUTHE TOJIOBHOTO
MO3ra U BTOPO CUTHAIBHON CUCTEMBI.

JBrokymue cuibl (pakTopbl) aHTpOINOreHe3a: OMOJOTUYECKUE, COLUATBHBIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE cTaguu aHTponoreHe3a. PanHue yenoBexkooOpa3HblE 00E3bSHbBI
(TIPOKOHCYJIBI) M PAHHKE TIOHTUBI — OOIIHNE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
J0JIe. ABCTPAJIONUTEKU — JIBYHOTHE MPEAKU JItoAci. YeloBeK yMeIbld, MepBbIe
M3TOTOBIICHUS OPYAUH TpyJa. UeloBEK MPAMOXOIAIINN U TIEPBBIN BBIXO/I JIFOJIEH 32
npenenst Appuku. YenoBek reiaenb0eprckuii — 001l mpeaok HeaHAepTalIbCKOro
YEeJIOBEKA M YEJIOBEKAa pa3yMHOro. YenoBeK HeaHIEpPTaIbCKUN Kak BUJ JIIOJEH
XOJIOHHOTO KJMMaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JEHHUCOBCKUN
YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu AQpuku.

[TameoreneTrka 1 NajgeoreHOMHUKA.

DBOJIIOLIMSI COBPEMEHHOI'O 4YelloBeKa. EcTecTBeHHBId OTOOP B MOIMYJISIIUSAX
yesioBeka. MyTanMoHHbIN mporiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3hdEKT OCHOBATENS» B MOIMYJISIUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. [lonsaTre o pace. bonbime pacel: eBponeonHas

(eBpa3miickas),  aBCTpaJlo-HETpoHWHAss  (PKBATOpHAJIbHAS), MOHTOJIOUTHAS

(a3maTcko-aMepuKaHcKas). Bpemss W myTH paccelieHus 4YenoBeKa IO IUIAHETE.
EnuHctBO  yenoBeweckux — pac.  HaydHas  HECOCTOSATENBHOCTH  pacu3Mma.
[Tpucnoco61eHHOCTD YeTI0BEKa K PA3HBIM YCIIOBHSIM OKPY KaIOIIeH cpebl. Bnusinue
reorpaguveckoii cpeapl u apeiida reHoB Ha MOPQOIIOTUIO U PUZUOIOTHIO YETIOBEKA.
MexaucuuruinHapaple  MeToabl B (u3mveckoil  (OMONOrH4ecKoil)
AQHTPOMOJIOTUM.  OBOJIIOIMOHHASA  AHTPOIIOJIOTHST M MAJECOAHTPOIOJIOTHS
YEJI0BEUECKUX MOMYJIALMNA. bruoconnaibHple nCcCiie10BaHUs TPUPOIbI YEIIOBEKA.
HccnenoBanue KOBOMIOIMHY OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.
JleMoHCTpauumn
IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunackui, M. M. I'epacumos.
Tabmuiel 1 cxembl: «MeToIbl aHTPOTIOJIOTHNY, «I 0JIOBHOM MO3T YeIOBEKa,
«YenoBekooOpa3Hbie 00e3bsiHBDY, «CKENeT dYeNoBEeKa M CKEJIEeT IUMIIaH3e,
«PynuMeHTBI U aTaBU3MBD», «/JIBUKYIIIME CHIIBI AaHTPOIIOT€HE3A», « DBOITOLHOHHOE
JIIPEBO  UEJIOBEKA», «ABCTpajmonurex», «YemoBek  ymenwlit», «YemoBek
NPSIMOXOIAIIUI, «JleHncoBckui yenoBek» «Heanaepranbubny, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEIIOBEKa», «Packl yeloBeKay.
OOopynoBaHue: MyJsKM  OKaMEHENOCTeH, MpeaMeToB  MaTepualbHOU
KyJIbTYphl ~TpPEAKOB YelIoBeKa, penpoaykuuu (dororpaduu) KapTHH C



MU(POJIOTHUECKUMU M OWONEHCKUMH CIO)K€TaMU TMPOHMCXOXKICHUS UeIOBeKa,
(ororpadun HaxOAOK UCKONAEMbIX OCTAaTKOB YE€JIOBEKa, CKEJIET YeIOBEKa, MOJEIb
yeperna 4eI0BeKa U yeperna MUMIIaH3€, MOJIENIb KUCTH YEJIOBEKa U KUCTH IIUMIIaH3e,
MOJEJIN TOPCa MPEIKOB YEJIOBEKA.

JlabopaTtopuass paGora «M3yueHue o0cCOOCHHOCTEH CTPOEHHUS CKejleTa
YeJI0BEKa, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnuyeckas padora «/3yyeHne dKOJIOrHYECKUX aJalTalui YEI0BEK.

Tema 6. Ik0/10TrUsl — HAYKA 0 B3AaUMOOTHOIIIEHUSIX OPTaHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHre U pa3BUTHE KoIoruu B Tpyaax A. ['ymbonbara, K. @. Pynbe, H.
A. CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
3K0JIOTMHU. CBSI3b IKOJIOTUU C IPYTUMHU HAYKAMH.

MeTtonb! axonorun. [ToneBbie HaOMIOEHNSA. DKCIIEPUMEHTHI B 9KOJIOTUU:
npupoaHble U JabopaTopHblie. MojenupoBaHue B HKOJIOTUU. MOHHUTOPHUHT
OKpY’KaroIIel Cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaYeHUE DKOJOTMYECKUMX 3HAHMW UL  4YEeJIOBEKA.  JKOJOTMYECKOE
MHPOBO33PEHNE KaK OCHOBA CBA3E€H ueyioBedyecTBa C Ipuponon. dopmuposanue
DKOJIOTUYECKOM KYJIBTYPBI U 3KOJIOTUYECKOU IPAMOTHOCTH HACEJICHUS.

JleMoHCTpauumn

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmmupel u cxembl: «Pasgensr sxomorum», «MeToapl skojorum», «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEABD.

JlaGopaTopHas padora «3yueHne METOJIOB AKOJIOTUYECKHUX
HUCCICIOBAHUN.

Tema 7. Opranu3msl U cpea OOUTAHUS

DkoJyoruyeckre (pakTopbl U 3aKOHOMEPHOCTH uXx aeicTBusd. Kiaccudukanus
HKOJIOTHYECKUX (PaKTOpOB: abMOTUYECKHE, OMOTUYECKHE, aHTpoIoreHHbie. Ooiue
3aKOHOMEPHOCTH JEHCTBUA Konorudeckux (axropos. IlpaBuino muaumyma (K.
[lInpenrens, FO. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTECHOOMOHTHBIC
OpTaHU3MBI.

AbGuotnueckue paktopel. CBET Kak sKoorndeckuit paxrop. JleficTBrue pa3HbIx
YYaCTKOB COJTHEYHOI'O CIIEKTPA HA OPTaHU3MBbI. DKOJIOTUYECKUE TPYNIIBI PACTEHUN U
JKUBOTHBIX TIO OTHOIIEHHUIO K CBETY. CUTHAJIbHAsA pOiIb cBeTa. DOTONMEPUOIU3M.

Temneparypa kak skojiornueckuii ¢akrtop. JleiicTBue Temmepatypsl Ha
opraHu3Mbl. [IoHKMIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.



Bnaxnoctes kak skonorumueckuit (akrtop. I[Ipucmocobmenusi pacteHuil k
oIep KaHui0 BOAHOTO Oamanca. Kmaccudukarus pacTeHHl MO OTHOIICHHIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuUTaHMS OPraHMW3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, TOYBEHHAs,
IyOMHHAs ~ TOANOYBEHHAs,  BHYTPUOpPraHU3MEHHAas.  DUBHKO-XUMHYECKHE
0COOEHHOCTH cpesi 0ouTaHus opraHnu3MoB. [Iprucnocobienns opraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue put™mbl. BHemHMEe M BHyTpeHHUE pPUTMBI. CyTOUYHBIE U
roguyHbie puTMBI. [IprCrocoOIEHHOCTh OPTaHW3MOB K CE30HHBIM HM3MEHEHUSM
YCJIOBHM KU3HMU.

Kuznennsie popmbl oprann3zMoB. [lonarue o xu3HeHHoH Gopme. JKu3HeHHbIe
dbopMbl pacTeHUM: NEpeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TPAaBHI,
OJIHOJIeTHUE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOrOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue paxropsl. Buasl OnoTHUECKUX B3aUMOJCHCTBUN: KOHKYPEHIINS,
XUIIIHUYECTBO, cUMOM03 U ero ¢opmbl. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIN3M (KBapTUPAHTCTRBO, HaxJICOHUYECTBO). Hetpoduueckue
B3aUMOJICHCTBUSL  (Tomuueckue,  ¢dopudeckue, ¢dadpuyeckue). 3HAUCHHE
OMOTUYECKUX B3aUMOICHUCTBUH /TSI CYIIIECTBOBAHMS OPTaHU3MOB B Cpejie OOUTaHUS.
[IpyHIMT KOHKYPEHTHOT'O UCKIIFOUEHHUS.

JlemoHcTpanuu

Tabnuupel u cxembl: «Ikonoruyeckue ¢GaxkTopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIbI KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TEIJIOKPOBHbBIC
KUBOTHBIE», «XOJIOMHOKPOBHBIE KUBOTHBIE», «DHU3HOIOrHYECKUE aJanTalnu
KUBOTHBIX», «CpeJibl 0OMTaHUsI OpraHU3MOBY, «bHOIOTMYeCKHe pUTMBIY,
«Kuznennole  ¢opmbl  pacTeHuit», <«OKuzHeHHbIE  (OPMBI YKUBOTHBIX),
«IKOCUCTEMA MIMPOKOJIMCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOIO Jiecay, «llenun
NUTaHuS), «XUIHUYecTBO», «llapasutusmy», «KoHkypeHmus», «CuMOmno3»,
«KommeHcanuzmy.

O6opynoBanue: repdbapuri pacTEHUM W KUBOTHBIX, MPUCIOCOOJCHHBIX K
BIUSHUIO PA3JIMYHBIX JKOJOTMYECKUX (PAKTOpOB, repbdapuu CBETOIHOOUBBIX,
TEHETIOOMBBIX M TCHEBBIHOCIUBBIX PACTEHUN, CBETOJIIOOWBHIC, TCHEIIOOWBBIC H
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTEHUS, TepOapUH M KOJUICKIIUH TETUIOTIOOUBBIX,
3MMOCTOMKHUX, MOPO30YyCTOMYUBBIX PACTEHMIA, yydena NTHUIl U 3Bepeil, repdapuu
pacTeHui, OTHOCALMXCS K TUrpoduram, kcepoduram, mMe30puTaM, KOMHATHBIE
pacTeHus! TaHHBIX TPYMI, KOJUICKIIUU KUBOTHBIX, OOMTAIONIUX B Pa3HBIX cpefax,
repOapu M KOJUIKIIMM PACTEHWH W KUBOTHBIX, OO0JaNaONMX dYepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHMSIM YCJIOBUU JKU3HM, TepOapuu U



KOJUICKIINH paCTeHI/Iﬁ N JXKUBOTHBIX PA3JIMYHBIX KU3HCHHBIX (bOpM, KOJVICKIIUH
JKMBOTHBIX, YHAaCTBYIOIIHUX B PA3JIMYHBIX OMOTHUYECKUX B33HMOI[€I>1CTBH$1X.

Jlabopatopuasi pabGora «BbisiBiIeHHE MPUCITIOCOOTICHUI OpPraHu3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi pabGora «BbIsIBICHHE TPUCTIOCOOTICHUN OPraHU3MOB K
BIIUSHUIO TEMIIEPATYPBI».

JlabGopaTopHasi padoTa « AHaTOMHUYECKHUE OCOOCHHOCTH PACTEHUMN U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Dko010rus BUAOB U MOILYJIS UM

DKOJIOTUYECKUE XapaKTePUCTHKU MO YJIALUY. [Honmynsius KaK
ouonoruyeckas cucrema. Poiab HEOMHOPOTHOCTH Cpefibl, PU3nYecKux 6apbepoB U
O0COOCHHOCTEM OMOJIOTHH BUJIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyJysiiiuii. OCHOBHBIE TMOKa3aTed MOMYJAIMU: YUCICHHOCTb, IIJIOTHOCT,
BO3pAacTHasT M TIOJIOBasi CTPYKTypa, POXKIAAEMOCTb, IPUPOCT, TEMI POCTAa,
CMEPTHOCTb, MUTpAIIHS.

DKkojioruyeckas CTpykTypa nomyssiiuu. OleHKa YHUCICHHOCTH MOIMYJISIUU.
JvHamuka momyisiuuu U e€ perynanus. buoTudeckuii mOTEHIMANT MOMYJISINY.
MopenupoBaHue TMHAMUKH TTONyJisiuu. KpuBbie pocTa YUCIEHHOCTH MOIMYJISLHAH.
KpuBble BbIkUBaHUA. Perynsiusi 4UCICHHOCTH MOMYJSIUNA: poJib (PaKTOpPOB,
3aBUCSIIMX U HE 3aBUCAIIUX OT IUIOTHOCTU. DKOJOTUUYECKUE CTPATETUU BUIOB (T- U
K-cTparerun).

[Tonsitue 06 sKomornueckoi Huile Buaa. Mecroobutranue. MHOromepHas
MoJ1ed1b 3Kosorndeckor Huiu [x. M. Xatunncona. Pazmepsl 5k0J10rnueckor HUIIu.
[ToTeHuMabHAS U peaTM30BaHHAs HUIIIY.

Bun kak cucrema nomyssanui. Apeansl BUIOB. Buabsl M uMX JKU3HECHHBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEICHUSI W MUrpaluid >KUBOTHBIX. bHoJornueckue
WHBA3UM YYKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Jx. W. XaTunHCOH.

Tabmuubl U cXembl: «DKOJOTHYECKUE XaPAKTEPUCTHUKU  TOIMYIISIIITN,
«IIpocTpaHcTBeHHass  CTpyKTypa  nomyjsinumny», «Bo3pacTHble  nmHpamMuabl
nonyasiuun», «CKOpPOCTh  3aceleHUs] TMOBEPXHOCTH  3€MJIM  PA3JIUYHBIMU
opranuzMamny, «Mogeib 3kosiorndeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUH KUBOTHBIX.

JlabopaTtopHnasi pa6ora «IIpucnocoOyiennst ceMsiH paCTeHUI K pacCeICHUIO».
Tema 9. Jxosorust cood1mecTB. IKOJIOrHYECKHE CHCTEMBbI.



CooOmiectBa opranu3mMoB. buorneHo3 u ero crpykrypa. CBsizu MexIy
OpraHu3Mamu B OMOILIEHO3E.

Okocucrema kak oTkpbiTas cucreMa (A. JIx. Tencnu). @yHKIMOHAIbHBIE
OJIOKM OpPraHU3MOB B DJKOCHCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpodudeckue menu u ceTH. AOuUOTHYECKHE OJIOKU
skocucteM. [1ouBbI U Wbl B 9KocucTeMax. KpyroBopoT BeniecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeIM  dKOCHCTEeMBl.  buomacca HPOIYKITHSL.
DKOJOrM4ecKne MUPaMH bl YUCEN, OMOMACChl U SJHEPTHH.

Hunamuxa skocucmem. Kamacmpodghuueckue nepecmpotixu. @aykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIlecCuU. llepBudHbBIE W
BTOPUYHBIC CYKIIECCMM M WX TPUYUHBL. AHTPOIIOIEHHBIE BO3JICUCTBUSA Ha
cykneccuu. KnumakcHoe coobiiectBo. buopasnooOpasue u moiHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[TpupoaHbIe PKOCUCTEMBI. DKocucmemvl 03Ep U pex. dKocucmemvl mopet u
oKkeanos. Ixocucmemvl MyHOP, 1€CO8, CMenell, NyCMmbltb.

AHTPOTIOTEHHBIE JKOCHUCTEMBbI. ATpo3dkocucTema. ArporeHo3. Pazmuuus
MEXTy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU SKOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOO3KocHCcTeM. [ 'opojackas
baopa u dayna. CuHaHTpomm3amms TOpOACKOW dayHbl. buomorunueckoe u
X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBHI OPTaHW3MOB B
IKOcUCTEMAaX. Poiib Kackaonoz2o sghgexma u 6ud08-30upukamopos (Kiouesvix
61008) 6 QyHKyuoHuposanuu sxocucmem. IIepeHOC PHEPTHH U BEIIECTB MEXITY
CMEXHBIMU SKOCUCTEMAMH. Y CTOWYMBOCTH OPTAaHU3MOB, TIOIYJIAIAN U 9KOCUCTEM B
YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmul 6030eticmsusi 3a2psA3HeHULl PA3HLIX MUNOB HA CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM,  NONYJIAYUOHHOM U IKOCUCMEMHOM  YPOBHSX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 B030eUCMBUSL.

MeTo10JI0THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX SKOCHCTEM.

JdemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabnuiel U CXEMBI: «CtpykTypa  OuoneHosa»,  «IKocHCTeMa

HIMPOKOJUCTBEHHOTO Jiecay, «DKOCUCTEMA XBOMHOTO Jjecay, « OyHKIHOHAIbHbIE
IPYIIIbI OPraHU3MOB B 3KOcUCTEME», « KpyroBopoT BellecTB B 3kocucTeMey, «Llenu
nuTaHus (TacTOWINHAS, JCTPUTHAS)», «DKOJOTHYECKAs TUpaMuaa Yucel»,
«JKonoruyeckas nupamuaa OMoMacchbl», «IKOJOTUYECKAs] MUpaMuia SHEPIHM,
«O0pazoBanue Oonotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca nocie



nokapa», «JKocuctema o3epa», «ArporeHo3», «KpyroBopoT BemecTB U MOTOK
DHEPTUU B arporeHo3e», «[Ipumepsr ypooskocuctem.

O6opynoBanue: repdbapun pacTEHUM, KOJUICKIIUA HACEKOMBIX, Yydesia NTUIl U
3Bepel, repOoapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTEHUH, aKBapUYM KaK MOJEIh
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi pabGora «/3ydeHme pa3HOOOpa3Wsi MEIKHX IOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYypeHsl «IKCKYpCcUsi B TUIIUYHBIA OMoreorieHo3 (B 1yOpaBy, Oepe3HsK,
SJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcHsi «DKCKYpCHS B arpodKOCHUCTEMY (Ha TOJ€ WM B TEIUTMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdpepa — obOmernanerapHas oOojouka 3emiiM, A€ CYIIECTBYET WIIU
CyIIIeCTBOBaJIA *13Hb. Pa3BuTHE NipencTaBiennii o ornocdepe B Tpynax 3. 3rocca.
VYuenune B. 1. Bepaaackoro o 6uocdepe. O6aactu 6uocdepsl u e€ cocran. JKupoe
BEIECTBO Orochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cylecTBoBaHMs Ouocheprl. OcobenHoctr Onocepsl Kak
ro0anbHOU AKOcucTeMbl. /[IlnHaMuueckoe paBHoBecue B dnochepe. KpyroBopoTsl
BEII[ECTB U OMOT€OXMMHUYECKUE IIUKIIBI (YIJIepoa, a30Ta). PUTMUYHOCTH SIBICHUH B
ouocdepe.

3oHanbHOCTH Onocdepsl. [lonsatre o 6uome. OCHOBHBIE OMOMBI CYLIU: TYHIPA,
XBOMHBIE JIeca, CMEIIaHHbIE U IIIMPOKOJIMCTBEHHBIE JIeca, CTEH, CABaHHBI, TyCTHIHHU,
TPOIIMYECKHUE JIeCca, BBICOKOTOpbs. Knmmar, pacTUTEnbHbIA W KUBOTHBIA MHP
OMOMOB CYIIIH.

CtpykTypa U QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOI0 MOTEHIMAIa U
onocdepHbIX PYHKIUH.

JleMoHCTpauumn

[Toptpetsi: B. . Bepnanckuid, 3. 3rocc.

Tabmuubr u cxemsl: «['eochepsr 3emim», «KpyroBopoT azoTa B mpHUpPOAEH,
«KpyroBopoT yriepona B mpupoae», «KpyroBopor kuciopojga B NPUPOACH,
«KpyroBopoT Bonbl B npupojae», «OCHOBHbIe OMOMBI cymm», «Kiumaruueckue
nosica 3emun», «Tynapa», «Tairay, «Cmemanusiil aecy, «IIInpoKkoIMCTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponudeckuil gecy.

O6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUHN YKUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIIaf cpeaa

DKOJIOTMYECKHE KpPU3UCHI W HX TMpUYMHBL. Bo3nelicTBue dyenoBeka Ha
ouocdepy. 3arps3HeHne Bo3ayiHou cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJTHON



cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3menenue kimmara.

AHTpPONOreHHOE BO3JIEWCTBHE HA PACTUTEIBHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO U )KUBOTHOTO MHUpa. OCHOBHBIE MPUHITUIIBI OXPaHbl IPUPOIBI.
Kpacubie knuru. Ocobo oxpansembie mnpuponnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPUHUUIBI YCTOWYMBOIO PAa3BUTUSA YEJIOBEYECTBA M IPUPOJIBI.
PannonanbHOE ~ NpPUPONOMNONIB30BAHUE W COXpAaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emiu. OOHME 3aKOHOMEPHOCTH TJ00ATBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEICTBU.

Pa3BuTne METOIOB MOHUTOPMHIA pA3BUTHS  OINACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvie uccieoosanusi nepexooa K pecypcocoepezaioujei U
KOHKYPEeHmOocnocoonou suepeemuxe. buonozuueckoe paznoobpasue u ouopecypchni.
Hayuonanvnvie ungopmayuonnvie cucmemvi, obecneyugarowjue O0OCmMyn K
ungopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U IKocucmem. (OcCHOBbI
9Kopeaburumayuu SKocucmem u cnocobos 60pvbovl ¢ 6UONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix 5KOCUCHEM.

JleMoHCTpanumn

Tabmuup! 1 cxembl: «3arpsi3HeHUE aTMOCcepbl», «3arpsi3HEHUE TUApPochepsD,
«3arps3HeHue nouBbhy, «IlapHukoBeIil 3@ pekT», «Oco00 oxpaHseMble TPUPOIHBIE
Tepputopun», «Monenu ynpasiasemoro mupay. OOopynoBanue: dotorpaduu
OXpaHseMbIX pacTeHuM U KUBOTHbIX KpacHou kHuru Poccuiickonn denepaumu,
KpacHoli kHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaer TpeOOBaHUSA K pe3yjbTaTaM OCBOEHUS
OOyJaroIMMHUCST TIPOTrpaMM  CpeaHero oOmero oOpa30BaHUS: JIMYHOCTHBIC,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX pe3yJbTaTOB OCBOCHHS MPOrpPaMMbI [0 OMOJIOTUU
BBIJICTICHBI CIICYIOIIME COCTABJISIONINE: OCO3HAHME OOYUYaIOIIUMUCS POCCHICKON
IPAKIAHCKOW UIEHTHYHOCTH — FOTOBHOCTH K CAaMOPAa3BUTHUIO, CAMOCTOATEIbHOCTH
U CaMOOIPEACIICHUIO, Haiuuue Momueayuu K  OOY4EHUIO  OHOJIOTUH,
yeleHanpaeienHoe pazeumiue BHYTPEHHHX YOESXKICHMM JIMYHOCTH HA OCHOBE
KJIFOYEBBIX I[EHHOCTEW M HCTOPUYECKUX TPAJUIIMN Pa3BUTHUA OHOJIOTHYECKOTO
3HAHMS, 20MOBHOCMb U CHOCOOHOCMb 00YYAIOIIUXCSl PYKOBOJCTBOBATHCA B CBOEH
JEATEIIBHOCTH [I€EHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, MPUCYIIMMHU CHCTEME
OMOJOTUYECKOTO 00Pa30BaAHUS, HANUYUE NPABOCO3HAHUS YKOJTIOTHUYECKOU KYJIbTYPHI,
cnocobHocmu cmasums UENN U CTPOUTD KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS ITPOTPaAMMBI 110 OMOJIOTUU JOCTUTAIOTCS B
CAVHCTBE YYEOHOW U BOCHHUTATEIILHOM JESITEIbHOCTH B COOTBETCTBUHU C
TPAAULUUOHHBIMA  POCCUUCKHUMHU  COLIMOKYJIBTYPHBIMH, HCTOPUYECKHUMHU U
JTyXOBHOHPABCTBEHHBIMHU IICHHOCTSIMM, MPUHSITHBIMU B OOIECTBE MpaBUJIaMHU U
HOPMAaMH OBEAECHUS U CIIOCOOCTBYIOT MTPOLIECCaM CaMOIIO3HAHU A, CAMOBOCTIUTAHHUSI
U CaMOpAa3BHUTHS, Pa3BUTHS BHYTPEHHEW NO3UIMM JUYHOCTH, MAaTPUOTU3MA U
YBaKEHUS K 3aKOHY U IPABOMOPSAKY, YEJIOBEKY TPyAa U CTapllieMy MOKOJIEHUIO,
B3aMMHOTO YBA)KE€HHMsI, OEpPEeKHOr0 OTHOLIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJUIMsIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickoit depepauun, npupoje u
OKPY’KaIOIIEH Cpee.

JIMYHOCTHBIE PE3YNIbTAThl OCBOEHUS YUEOHOT0 MpeiMeTa « BHomorusy MomKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOyYarouuxcsi PYyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHWUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIeCTBa, pacHIUpPEHHE KU3HEHHOTO
OMbITA M ONBITA JEATEIBHOCTH B MPOLIECCE pean3allid OCHOBHBIX HaIlpaBieHUMN
BOCIIUTATCIILHON JIEATCIILHOCTH, B TOM 4YHCIE B YacTH: 1) TpaskIaHCKOro
BOCHUTAHMA: CHOPMUPOBAHHOCTh TPAKIAHCKON TMO3UIMHA OOYYaIOIIETOCs Kak
aKTHUBHOTO U



OTBETCTBEHHOTO  YJi€eHA  POCCHUHCKOro  OoOIecTBa;,  OCO3HAHWE  CBOMX

KOHCTUTYIIMOHHBIX MIPaB U 005I3aHHOCTEH, YBaXKEHUE
3aKOHA W MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATEIILHOCTH MPHU CO3/ITaHUH YICOHBIX
MPOCKTOB, pElIeHWH YYEOHBIX W TI03HABATENbHBIX 3aJiad, BBINIOJIHEHUU
OMOJOTUYECKUX IKCTIEPUMEHTOB; CTIOCOOHOCTD OMPEEISITh COOCTBEHHYTO ITO3HUITHIO
10 OTHOIIECHUIO K
SBJICHUSIM COBPEMEHHOW JXM3HU M OOBICHATH €€, YMEHHE YYMThIBaTh B CBOHUX
JEUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O B3aUMOJCHCTBHS JIIOJICH C pa3HBIMU
yOCXKICHUAMH, KyJIbTYPHBIMA IIEHHOCTSIMA W  COITMAIBHBIM  ITOJOKEHUEM;
TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJHEHUS! YUEOHBIX,
[I03HABATEIbHBIX M HCCIEHOBATEIBCKUX 3374, YBAXXUTEJIBHOIO OTHOLICHHS K
MHEHHUIO ONIMOHEHTOB NpHU OOCYXIECHHH CIOPHBIX BOIMPOCOB OHMOJIOTHYECKOTO
COAEP>KaHHUS; TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOM ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM IrpaXXJaHCKON WJICHTUYHOCTH,
MaTPUOTU3Ma, YBAKEHUA K CBOEMY HApOAYy, UYyBCTBA OTBETCTBEHHOCTH MEPEL]
Ponunou, ropioctu 3a cBoM Kpaid, CBO0 PoauHy, CBOU SI3BIK U KYJIBTYPY, ITPOILIOE
Y HACTOAILIEE MHOTOHAIIMOHAIBHOIO Hapoha Poccuu; LIEHHOCTHOE OTHOLIECHUE K
MIPUPOJHOMY HACJIECAUIO U TAMSITHUKAM IIPUPOJIBI,

JNOCTIXKEHUAM Poccun B Hayke, HMCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;
CIIOCOOHOCTh OIIEHWBATh BKJIAJI POCCUMCKUX YUYEHBIX B CTAHOBJICHHWE U Pa3BUTHE
OWONOTHY, TOHUMAHUs 3HAYCHUS OWOJIOTMM B TO3HAHUM 3aKOHOB IMPHUPOJbI, B
JKU3HU YeJI0BEKa U COBPEMEHHOTO OOIIECTBA; UeiHas yOeKIEHHOCTh, TOTOBHOCTh
K CJIY’)KEHUIO U 3anmure OTevyecTna,

OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
OCO3HAHHWE JYXOBHBIX LIEHHOCTEW POCCUHCKOro Hapoja; cpopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSA, 3TUUYECKOTO MOBEACHMS; CIOCOOHOCTh OLIEHUBATh
CUTYalLMIO U IPUHUMATh OCO3HAHHBIE PEILICHNUS,

OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI W LEHHOCTH; OCO3HAHUE
JMYHOTO BKJIAJ[a B TOCTPOCHHUE YCTOMYMBOTO OY/TyIIIETO; OTBETCTBEHHOE OTHOIIICHHE
K CBOMM pPOJUTEISAM, CO3JAHUI0 CEMbHM HAa OCHOBE OCO3HAHHOTO TMPUHSATUSA
LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUM C TPAAULUAMU Hapo10B Poccuu;
4) ICTETHYECKOr0 BOCIIUTAHUA
ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOUAsi CTETUKY ObITa, HAYYHOTO U



TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIEHUH; TOHUMaHHUE
OMOITMOHAIEHOTO BO3JICHCTBHS JKUBOK IPUPOJIBI U €€ IIEHHOCTH; TOTOBHOCTH K
CaMOBBIPAYKEHHUIO B pa3HBIX BUJAX HCKYCCTBa, CTPEMJICHUE

MPOSIBIISITH KAYECTBA TBOPUCCKOU JTUYHOCTH;

5) (pusryeckoro BocnuTaHus, GopMuUpoOBaHUS KYJIbTYPbI

310POBbSI U IMOIHOHAIBLHOTO 0JIATOMOJTY M

MTOHUMAaHUE B peali3aliis 3J0POBOro 1 6e301macHoro oopasa )Ku3HU (310POBOE
MUTaHWE, COOTIOICHIE TUTHCHNYECKUX TIPABUII U HOPM, cOaTaHCUPOBAHHBIN PEKUM
3aHATHH W OTAbIXa, peErylsapHas (Qu3ndyeckas aKTUBHOCTH), OEpekHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (DM3UYCCKOMY U
MICUXMYECKOMY 3/I0POBBIO; TTOHMMAaHWE IIEHHOCTH NPABWJI WHIWBHUIYAIBHOTO W
KOJUICKTUBHOTO
0€30mMacHOr0 TOBEACHHS B CUTYAIUAX, YIPOXKAIONINX 3JJ0POBBIO M JKU3HU JIFOJCH;

OCO3HAHHE MOCIEACTBUN U HENPUSITHUS BPEIIHBIX MPUBBIYEK (YIIOTpeOIeHUs
aJIKOTOJIs, HAPKOTHKOB, KYPCHHSI);

6) TPYAOBOT0 BOCTIMTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAaHHWE IIEHHOCTH MAacCTepCTBa, TPYA0It00ue;
TOTOBHOCTh K AaKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM ¢  COLMAIbHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIBHO
BEITIOJIHATh ~ TaKyl  JICATEIBHOCTh; HWHTEPEC K  pa3MuHbIM  cdepam
npoecCHOHABHON  IEATeTLHOCTH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymein mpodeccun | pealru30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI;
TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) JIKOJIOTHYECKOTr0 BOCIIUTAHUS:
AKOJIOTUYECKH 11€JIECO00pa3HOE OTHOIICHUE K MPUPOJIe KaK UCTOUYHUKY

JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS; MOBBIIICHHE YPOBHS 3KOJIOTUYECKOM
KyJIbTYphl: TPHOOPETEHUE OMbITa IJIAHUPOBAHUS TOCTYMKOB U OLEHKH UX
BO3MOXXHBIX TMOCJIEICTBUN [IJI1 OKpPYXKAIOIIEH Cpelibl; OCO3HaHWE TI00abHOTO
XapakTepa SKOJIOTMYECKUX MPpoOJieM U MyTeu ux
pENIeHHs; CIIOCOOHOCTh MCIIONIB30BaTh MPHOOpPETacMbIe TIPU M3yUYEHUHU OHOJIOTHH
3HAHWST W YMEHUS TPU PEIICHWH TMPOOJIeM, CBS3aHHBIX C PaAlMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIOJIEHME TMpaBWJl  MOBEIECHUS B  MPUPOJE,
HaIMpaBJICHHBIX HAa COXPAHEHHE PaBHOBECHS B DKOCHUCTEMAaxX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChephl);

AKTUBHOE HEIPUATUE NECUCTBUM, MPUHOCAIINX BPE OKPYKAIOIIEH ITPUPOJHON
cpeie, YMEHUE MPOTHO3UPOBATh HEOJIAroNnpUsTHBIE DKOJOTHYECKUE TMOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAILATh UX;



HAJIMYHE PA3BUTOTO SKOJOTHUECKOTO MBITIUICHHSI, SKOJIOTUYECKONU KYJIbTYpHI,
OIIbITa JIEITEIbHOCTH 9KOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMH B I103HABATEIbHOH, KOMMYHHMKATHBHONW W COIMAJILHOM
IIPAKTHUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYCCKOMN JIEITEILHOCTH 3KOJIOTHUSCKON
HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW IMPaKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJIbTYpP, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOCTO MECTa B IMOJIMKYJIBTYPHOM MHPE;
COBEPIIICHCTBOBAHME S3BIKOBOM M YNTATEIHCKON KYJIBTYPhI KaK CPEACTBA

B3aMMOJICUCTBUS MEXTY JIFOABMHU U TIO3HAHUS MUPA; TOHUMaHUE CIIEIU(DUKU
OMOJIOTHH KaK HAyKH, OCO3HAHUS €€ posid B (POPMUPOBAHUHU PAIIOHATIEHOTO
HAyYHOT'O MBIIICHHUS, CO3JJaHUH IIEJIOCTHOTO MIPEICTABICHHS 00 OKpYKaIOIIEeM
MHUpE KaK 0 €JMHCTBE IPUPOIBI, YSIIOBEKA M OOIIECTBA, B IO3HAHUHU TIPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHESHHS IIPUPOTHOTO PABHOBECHS;
yOXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH TSI COBPEMEHHOM ITUBUITN3AIIAHN:
obecriedeHUsI HOBOT'O YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHNE TTEPCIICKTHBHBIX

OMOTEXHOJIOTHM, CHOCOOHBIX peIlaTh pecypcHbIe MPOOJIEMBbI Pa3BUTHUS

YeJI0BEUECTBA, TMTOMCKA MyTEeH BBIXO1a U3 TII00ATBHBIX SKOJOTHICCKUX TPOOIIeM U
oOecneueHus nepexoja K YCTOMYHBOMY Pa3BUTHIO,
paIMoHaTbHOMY MCIIOJIE30BAHUIO MPUPOTIHBIX PECYPCOB U (HOPMHUPOBAHUIO
HOBBIX CTaHJAPTOB XU3HH, 3aHHTEPECOBAHHOCTh B MOJTYYCHU T
OMOJIOTMYECKUX  3HAHHK B LIEJISIX TTOBBIIIEHUS oOrmen

KyJbTYpbl, €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH, KaK COCTaBHOM

4acTH (PYHKIIMOHAIBHON IPaMOTHOCTH 00yUaromuxcs, GopMupyemMoit npu
M3YYEeHUH OUOJIOTUH; TOHUMAHKE CYIIIHOCTH METOJIOB ITO3HAHUS, HCIIOJIb3yEeMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCITOJIH30BATh MOJTyIaeMbIC 3HAHUS JIJIS
aHaju3a U OOBSICHEHUS SBJIICHUIN OKPY’KAFOIIET0 MUPA M MPOUCXOIAIINX B HEM

W3MCHEHHH, YMEHHUE JIeNaTh 000OCHOBAHHBIC 3aKITFOYCHHS HAa OCHOBE HAYYHBIX

($haKTOB M UMEIOIIHMXCS JAHHBIX C IEIBI0 TTOJIYICHHS JOCTOBEPHBIX BEIBOIOB,
CIIOCOOHOCTH CAMOCTOSATEIBLHO MCIIOJIH30BATh OMOJOTHUECKUE 3HAHUS IS
perieHuss mpoOJieM B peadbHBIX JKM3HEHHBIX CHUTYAIUSIX; OCO3HAHWE IIEHHOCTH

HAyYHOU JCSATEIHHOCTH, TOTOBHOCTh OCYIIECTBIISATh
MPOCKTHYIO M HCCIICIOBATENBCKYIO JAESTEIPHOCTh MHIUBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHN0, K AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHUN MO OHWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMH MOTPEOHOCTSIMH.



METAINIPEJMETHBIE PE3YJIBTATDBI

MeTtanpeameTHble pe3ysbTaThl OCBOCHHUS yyeOHOro mpeamera «buonorus»
BKJIIOUAIOT: 3HAauMMble JUIsl (OPMHUPOBAHMSI MHUPOBO33PEHUSI O0YyYarOUIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYYHbIE MOHSTHS, OTPaXarolue
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa U CHeUU(PUKYy METOIOB TMO3HAHHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILLECTBO, PHEPIHs, SBJICHHUE, IPOLECC,
CUCTEMa, HAay4YHbIM (akT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCJIEI0BAHNE, HAOIIIOICHHE, UBMEPEHNE, SKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIE
yuyeOHble JIelicTBHsS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE, DPETYJSTHUBHBIE),
obecneunBaromye GopmMupoBaHUe (PYHKIIMOHATBHON I'PAMOTHOCTH M COLUATbHOMN
KOMIETEHIIMM  OOYyYaloluXcs; CHOCOOHOCTh  OOYYarOIIMXCS  HCIOJIb30BATh
OCBOEHHBIE MEXIUCLUUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbBIE
y4eOHbIE IMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

B pesynbrate n3yueHus OMOJIOTMU Ha YPOBHE CPEIHETO 0011ero o0pa3oBaHUs
y oOyuaromerocs OyayT chopMHpOBaHbl I103HABATEIbHBIE YHUBEPCAJIbHBIC
y4yeOHbIE JIeMCTBHSI, KOMMYHUKATUBHBIE YHUBEpCaJbHbIE YyueOHbIE JEHCTBUA,
PEryJISITUBHBIE YHUBEPCAIIbHbBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MertanpeameTHble pe3yiabTaTbl OCBOEHHS IPOTPaMMbl CPEIHEro OOIIEero
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OgByaieHue YHMBeEPCAJIbHBIMH Y4eOHBIMH M03HABATEIbHBIMU
NEeHCTBUAMM:

1) 6a3oBble JIOTHYeCKHE AEHCTBHUA: CaMOCTOSATEIBHO (HOPMYIHPOBATH M
aKTyaJu3UpoBaTh NpoOJIeMy, paccMaTpUBaTh €€ BCECTOPOHHE; HCIOIb30BaTh IpU
OCBOCHMH 3HAHMU TPUEMBI JIOTHYECKOT0 MBIIIUICHUS (aHAIHU3a, CHHTE3a, CPAaBHEHUS,
Kiaccupukanuu, 000OIEeHUs), PACKPBIBATh CMBICT OHOJOTMYECKUX TOHATHMA
(BBLOENATh WX XapaKTepHble NPU3HAKH, YCTAHABIMBATH CBSA3M C JAPYTUMHU
HNOHSTUSMH); ONPEIENIATH LEIH JeSTEIbHOCTH, 3a/1aBas apaMeTpbl U KPUTEPUHU UX
JOCTHXKEHHUSI, COOTHOCUTh PE3YJIbTaThl ACSTEIBHOCTU C MOCTAaBICHHBIMHU LIETSIMU;

UCITIOJIb30BaTh OMOJOTUYECKHUE MOHATUSA ISl 00BbsICHEHUS (DAKTOB M SIBJICHUMN
YKUBOH MIPUPOJIBI; CTPOUTH JIOTHUYECKUE PACCYKIAEHUS (MHIYKTUBHBIE, N1EAYKTUBHBIE,
110 aHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B PACCMaTPUBAEMBIX
ABJIICHUSIX, (OPMYIUPOBATh BBIBOJABI M 3aKJIOYEHHUS; NPUMEHSTh CXEMHO-
MOJICJIbHBIE CPEJICTBA ISl MPEJCTABICHUS CYIIECTBEHHBIX CBS3€M M OTHOILICHUU B
U3y4aeMbIX OHOJIOTMYECKHX OOBEKTax, a TaKXe MPOTUBOPEUYHI pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHbIX MHPOPMAIIMOHHBIX MCTOYHHKAX; pa3padaTbiBaTh IJIaH
peuieHust npooeMbl ¢ y4ETOM aHaIM3a UMEIOLUXCS



MaTepUAIBHBIX W HEMAaTEepPHAIbHBIX PECYpCOB; BHOCHTH KOPPEKTHBBHI B
JeSITETbHOCTD, OIICHUBATH COOTBETCTBHUE PE3YIIHTATOB

IeNsSIM, OIICHWBAaTh PHCKH TMOCJEICTBUN JCATEIBHOCTH;, KOOPIWHHPOBATH U

BBITIOJHSATH PabOTy B YCIIOBHSX PEATBHOTO, BUPTYAIBHOTO U KOMOWHHPOBAHHOTO

B3aUMOJICHICTBHS; Pa3BUBATh KPEATUBHOE MBIIUICHUE NMPU PEUICHUH >KU3HEHHBIX

npobJieM.

2) 6a30BbIe HCCIEN0BATEIbCKHIE AeliCTBHSA:

BJIAJIETh HaBbIKAMU YYEOHO-UCCIIEA0BATEIBLCKOW U MPOEKTHOMN JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss 1podsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJOB PEIICHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHUIO
pPa3IUYHBIX METOJOB IMO3HAHMS; UCIIOJIb30BaTh PA3IMYHbIE BUJbI JEATEIBHOCTH IO
MOJIYYEHHUIO0 HOBOT'O 3HAHMS, €r0 UHTEPIPETALIMH, TPEOOPA30BAHUIO U TPUMEHEHUIO
B y4€OHBIX CUTyalUsX, B TOM YHCJIE NPU CO3TAHUM YUYEOHBIX U COIMAJIBHBIX
OpOeKTOB; (OPMUPOBATH HAyYHbI THUI ~ MBIIUICHUS, BIAJETh HAyYHOU
TEPMHUHOJIOTHEM,

KJIFOUEBBIMUA MOHATHSIMU W METOJAMU; CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE

3a/1a4i B 00pa3oBaTeIbHON

JEATEIbHOCTH U KU3HEHHBIX CUTYALUX; BBISBIISITH IPUYMHHO-CIIEICTBEHHBIE CBS3H
U aKTyaJIu3UpoBaTh 3a/Jady, BBIABUTaTh THUIIOTE3y €€ pEIICHHs, HaxOIUTb
apryMeHThl JJi1 J0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3aJaBaTh MapaMeTphl U
KPUTEPUHU pELICHUS; aHAIM3UPOBaTh IIOJYYEHHBIE B XOJ€ PEIICHMS 3a7adu
pe3ynbTaThl, KPUTHYECKHM OLEHUBATh MX JOCTOBEPHOCTb, IPOrHO3UPOBATH
U3MEHEHUE B HOBBIX YCJOBHSX; /1aBaThb OLEHKY HOBBIM CHUTyalUsM, OLEHUBATH
NPUOOPETEHHBI  OMBIT; OCYIIECTBIATH LIEJICHANIPABICHHBIM IMOUCK TEpeHoca
CPEJICTB U CITOCOOOB

NEUCTBUSL B  NPO(PECCHOHANBbHYIO CpeAy; YMEThb NEpPeHOCUTh 3HaHUS B

MO3HABATEJIbHYIO U MTPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH; YMEThb HMHTErpUPOBAaTh 3HAHMUS M3 Pa3HBIX MPEIMETHBIX

oOnacTell; BbIIBUraTh HOBBIE WJAEU, IpeiaraTh OPUTMHAJIbHBIE MOJIXOIbI U

pelieHus,

CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMUYHBIX UICTOYHUKAX MH(MOpPMAIUU (TEKCTE Y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHUTEepaType, OMOJOTMYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMITBIOTEpHBIX 0Oa3zax JaHHbIX, B MHTepHeTe), aHAIU3UPOBATH
UHGOPMAIIMIO PA3NUYHBIX BUJIOB U (HOPM MPEICTaBICHUS, KPUTHUECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUMBOCTH; (POPMYIIUPOBATH 3aMPOCHI U TPUMEHSTH



pa3iauyHble METOAbl MpPU TOHCKE M O0TOOpe OuoJornyecKkoil HHQOpMAaIHH,
HEO0OXOMMOM TSl BRITIOJTHEHUS yUeOHBIX 3a/1a4;

IpHOOpPETaTh OTIBIT UCIIOJIb30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIBTYPY aKTHBHOTO HCITOIB30BAHUS PA3TMYIHBIX
MOMCKOBBIX  CHUCTEM; CAaMOCTOSITEIbHO  BBIOWPATh  ONTHMAIBbHYIO  (opmy
MIPEICTABIICHMUS
ounosiornyeckor nHGopmMaruu (CXxembl, TpapuKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U
Apyroe);

WCIIOJIP30BAaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TMpU paboTe C
Ononornyeckor WHGOpMANMEH: NPUMEHITh XUMHUYECKHE, (U3UYECKHE U
MaTEeMaTHYECKHE 3HAKH M CHUMBOJIBI, (hOpMYJbI, abOpeBHATypy, HOMEHKIATYDY,
HCIIOJB30BaTh M NIPeoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEJICTBA
HATJISAHOCTH;

BIAJCTh  HAaBBIKAMH  pACIIO3HABAHUS W 3alIUTBl  MHGOPMAIWH,
HH(pOpMAITMOHHOM 0€30MaCHOCTH JTMYHOCTH.

OBJjiaieHNe YHUBEPCAJIbHBIMI KOMMYHHKATHBHBIMM J1eliCTBUSIMU:

1) oOmeHune: OCYIIECTBIATH KOMMYHHUKAIIMK BO BCeX cepax »KU3HH,
AKTUBHO y4acTBOBATh B IMAJIOTE MJIM JUCKYCCHUHU I10 CYIIECTBY 00CYKIaeMOM
TeMbl (yMEHHUE 3a1aBaTh BOMPOCHI, BEICKA3bIBATh CYXKJECHUSI OTHOCUTEIIBHO
BBITIOJTHEHUS MpeIJIaracMoy 3a/1aud, YU ThIBaTh MHTEPECHI U COTJIACOBAHHOCTh
MO3UIIMN IPYTUX YYaCTHUKOB TUAJIOTA WA TUCKYCCHH ); paClIO3HaBATh
HeBepOaJIbHBIC CPECTBA OOIICHUS, TOHUMATh 3HAUCHHUE COIMAIBHBIX 3HAKOB,
MPEANOCHUIOK BOBHUKHOBEHUSI KOH(PJIMKTHBIX CUTYyaIlui, yMETh CMSITUaTh
KOH(JIUKTHI U BECTH MIEPETOBOPHI; BIIAJIETh PA3JIMUHBIMU CLIOCOOAMU OOIIEHUS U
B3aUMO/ICHCTBUS, IOHUMATh HAMEPEHUS IPYTUX JIFOJCH, MPOSIBIATH
YBaKUTEJIbHOE OTHOIIIEHHUE K COOECETHUKY U B KOPPEKTHOU hopme
bopMyIUpPOBATH CBOM BO3PAYKEHHUSI; PA3BEPHYTO U JIOTUUHO U3JIaraTh CBOK TOUKY
3pEHUS C UCIIOJIb30BAaHUEM

SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl IeSITeIbHOCTD:

MMOHUMAaTh M HKCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW U WHIAWBUIYaTbHOU
paboThI TIPH PEIICHUH OMOJOTHYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYMIOBHIX (HOPM B3aUMOJICUCTBUS TPHU PEIICHUH y4eOHOU 3a1ayu;
BBIOMPATh TEMATUKY U METOAbI COBMECTHBIX JIEUCTBUM € yUETOM OOILIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

IPUHUMATh L€  COBMECTHOM  JEATENBbHOCTH, OpPraHUu30BBIBATH U
KOOPJAMHHUPOBATH JICUCTBUS MO €€ JIOCTUKECHUIO: COCTABJIATH IUJIaH JICVCTBUU,
pacmpenenarb poju ¢ Y4€TOM MHEHUW YYaCTHUKOB, OOCYXIaTh pE3yJbTaThl



COBMECTHOU pabOThI; OIEHNBATh KaUYe€CTBO CBOETO BKJIaJa W KaXIOTO YYaCTHHKA
KOMaH bl B
oOmuii pe3ysnbTar Mo pa3padOTaHHBIM KPUTEPHUSM; MpeJjiaratb HOBBIC MPOEKTHI,

OLICHUBATh UJEH C IO3ULIMU HOBU3HBI,

OpPUTMHAJIBHOCTH, NPAKTHYECKOM 3HAYMMOCTH; OCYIIECTBIISTh IMO3UTHUBHOE

CTpaTEerunueckoe MOBEICHUE B PA3TUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anms:

UCI0JIb30BaTh OMOJOTMYECKHUE 3HAHUS JJI BBISBICHUS POOIJIEM U UX
pelieHus B OKM3HCHHBIX W YYEOHBIX CHTyalldsx; BBIOMpaTh Ha OCHOBE
OMOJIOTMYECKUX 3HAHUU 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX JIEUCTBUAX U
MOCTYIKAaX MO OTHOUIEHUIO K >KMBOM MNPUPOAE, CBOEMY 3AOPOBBIO U 310POBBIO
OKPY’KAIOUIUX; CAMOCTOSITEIBHO OCYIIECTBIISATh MO3HABATEIBHYIO IEATEIBbHOCTD,
BBISBJISITH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3aJlauyu B 00pa30BaTEIbHOU
JEATEIIBHOCTH W KU3HEHHBIX CHUTYallMsX; CAaMOCTOSITEIBHO COCTaBIATh IUJIaH
perieHust IpooIeMbl ¢ y4ETOM
UMEIOIIHUXCS PECypCcoOB, COOCTBEHHBIX BO3MOXHOCTEM W MpPEANOYTEHUH; /1aBaTh

OIICHKY HOBBIM CUTYallUsIM; PACIIUPSATh PaMKH y4eOHOI0 MpeIMeTa Ha OCHOBE

JUYHBIX TPEANOYTEHUN; IeJaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro,

OpaTh OTBETCTBEHHOCTH
3a perieHue; OIeHUBATh TPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH (HOPMHUPOBAHUIO U
MPOSIBJICHUIO IIUPOKOW HSPYAUIIMA B pa3HbIX 00JacTAX 3HAHUN, MOCTOSIHHO
MOBBIIIATH CBOM 00Pa30BaTENIbHBIA M KYJbTYpPHBIH YPOBEHb. 2) CAMOKOHTPOJIb:
J1laBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B JI€ATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIAJCTh  HAaBbIKAMU  [O3HABaTEJIbHOM  pediekcuu  Kak OCO3HaHMUs
COBEpIIAEMbIX JCHCTBHII W MBICIUTEIbHBIX MPOLECCOB, HX pPE3yJbTaTOB U
OCHOBAHUM, UCIOJb30BaTh NPUEMBI pedieKcuu sl OLEHKW CUTyalluu, BbIOOpa
BEPHOI'0 PEIICHUS; YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATh PEIICHUS
1o UX
CHUKEHHUIO;

MPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX MIPU aHAIN3€ PE3yJIbTaTOB
JCATCIIBHOCTH, 3) MPUHATHE ce0si M APYrHX: IPUHAMATL ce0s, MOHMMAas CBOM

HEJIOCTATKU U JOCTOUHCTBA; IPUHUMATH MOTHUBBI U apTyMEHTHI JAPYTUX MPHU

aHaJIM3e pe3yJbTaTOB



JeSITEIbHOCTH; TMPU3HABaTh CBOE MPAaBO M MPaBO JAPYTUX HA OIIMOKH;
pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3UIMH JIPYTrOTr0O YeJIOBEKa.
IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS COJCPKAHHUS Yy4eOHOTO IIpeaMeTa
«buonorusiy Ha yrayOm€HHOM YpPOBHE OpPHEHTHPOBAHBI Ha oOecIleueHue
npoduibHoro  oOydyeHus:  oOywarommxcs  Ouonmorud. OHHM  BKJIIOYAIOT:
cenuduueckue JjIsi OMOIOTHH HAYYHBIE 3HAHUS, YMEHHSI M CTIOCOOBI ACHCTBHIA 110
OCBOCHHIO, HHTEPIIPETAIIMU M MPEOoOpPa30BAHUIO 3HAHWUN, BUIBI JEATCILHOCTH II0
MOJIYYCHHUIO HOBBIX 3HAHWWA W UX MPUMEHEHUIO B PA3JIMYHBIX yUEOHBIX, a TAKKE B
pEaNbHBIX >KU3HEHHBIX CHUTyalusx. lIpeaMeTHbIe pe3ylbTaThl MPEICTaBICHBI 10
rojilaM U3y4eHusl.

HPGIIMGTHLIG PE3yabTaTbl OCBOCHUA y‘{C6HOFO npcamMeTa «buonorusa» B 10
Kjtacce NOJDKHBI OTPaKaThb:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUH B CUCTEME

€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMM E€CTECTBEHHO-HAYyYHON KAapTHUHBI MHUpa, B
NO3HAHWM  3aKOHOB MPUPOJAbl W  PEHIEHUH NOpo0JeM  pallOHaIbHOTO
IPUPOJIOTIOIB30BAHUS, O BKJIA/e POCCUNCKUX U 3apyOekHBIX YUEHBIX B pa3BUTHE
OuoNoruM; BIAJACHUE CUCTEMOW OMOJOIMYECKMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOITOJIATAKOIIME OUOJOTMYECKUE TEPMUHBI M TOHATUS (KU3Hb, KIETKA,
OpraHu3M, MeTadO0JM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, W3MEHUYMBOCTb, POCT U Pa3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnetounast teopust T. IlIBanna, M. lllnelinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctd T. Moprana), yuenus (H. W. BaBuinoBa — o ueHTtpax
MHOT000pa3usi ¥ MPOUCXOXKEHHUS KYJIbTYPHBIX PACTEHUN ), 3aKOHBI (€AMHOOOpa3us
IIOTOMKOB TI€PBOIO TOKOJICHHSI, PACILEIUIEHUs, YUCTOTHl T'aMET, HE3aBUCUMOIO
HacienoBanuss ['. MeHnaens, TOMOJOTHMYECKHX pPSAOB B  HACIEICTBEHHOM
n3meHunBoctu H. M. BaBuiioBa), mpyUHIUIIBI
(KOMILJIEMEHTapHOCTH); BJIaJ€HUE OCHOBHBIMH METOJAaMH HAy4YHOT'O I1O3HAHUS,
UCIIOJIb3YEMBIX B OHMOJOTMUECKHX MCCIEIOBAHUSAX KHUBBIX OOBEKTOB (OIMHCAHHE,
U3MepeHue, HaOII0AeHUE, SKCIIEPUMEHT);
YMEHUE BBIICIATH CYIIECTBEHHBIE PU3HAKU: BUPYCOB, KJIIETOK MPOKAPUOT U
3YKapHuoT, OTHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPIraHU3MOB, B TOM YHCJIE
OaxkTepuit, rpuOOB, paCTECHH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTraHOB U CUCTEM
OpraHOB  PACTEHM, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB KU3HEACITEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max pPacTeHHM, )KUBOTHBIX U YeJIOBEKa, OMOIOTMYECKUX
poLIECCOB: 0OMeHa BelIecTB (MeTab0I13M), MPEBPALLEHUSI SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTePOTPO(HOTO TUTIOB MTUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,



MUTO3a, MeH03a, TaMeTOreHe3a, YMOpUOTeHe3a, MOCTIMOPHOHATIBLHOTO Pa3BUTHA,
Pa3MHOXXEHUS,  WHAUBUIYATBHOTO pa3BUTHS  OpraHM3ma (OHTOTEHE3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, HUCKYCCTBEHHOIO 0TOOpa; yMEHUE
yCTaHABJIMBATh B3aUMOCBSI3H MEXKTy OPTraHOUIAMHU KICTKH U UX (QYHKIIUSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKIUSAMHU, MEXIYy OpraHaMu U
CUCTEMaMU OPraHOB Y PaCTEHUH, )KUBOTHBIX U YEJIOBEKA U UX QYHKIHUSAMU, MEXTY
CHUCTEMaMH OPTaHOB M KX (DYHKIMSIMHU, MEXK]Ty dTallaMl OOMEHa BEIECTB, dTaraMu
KJIETOYHOT'O [IUKJIA U KU3HEHHBIX I[IUKJIOB OPTaHU3MOB, 3TallaMi SMOPHUOHAIBHOTO
Pa3BUTHS, TCHOTUIOM U (peHOTUTIOM, ()EHOTUTIOM M (PaKTOpaMH Cpeibl OOUTaAHUS;
YMEHUE BBISBISATH OTJIMYUTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, B TOM UHCIIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKa; YMEHHUE HCIIOJIb30BaATh COOTBETCTBYIOIIHE
apryMEHTBHI, OMOJIOTHYECKYIO TEPMHUHOJIOTHUIO U CUMBOJIUKY IS
JI0Ka3aTesIbCTBA POJICTBA OPTAHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII; YMEHUE
pemaTh OMOJIOTHYECKUE 3a/1a4H, BBISIBISATH IPUUMHHO-CJICICTBEHHbBIC
CBSI3U MEXIY UCCIEAYEMbIMU OMOJIOTMYECKUMU MPOIIECCAMU U SIBIICHUSMH, JIeJaTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TIOJIYYEHHBIX PE3yJIbTaTOB; YMEHUE BBITIOIHSTh
71a00paTOPHBIE U MPAKTUUYECKUE PaboThl, COOJIIOAATh
npaBuia npu padbore ¢ yueOHbIM U Ta0OPAaTOPHBIM 000PYAOBAaHUEM; YMEHUE
BBIJIBUTATh THUIOTE3bI, MPOBEPITh HUX  IKCIEPUMEHTAIHHBIMU
cpencTBamu, GopMyIupys LeNIb UCCIAEA0BaHUS, AHAIU3UPOBATH MOTYUEHHBIE
pe3yabTaThl U JeaTh BEIBObI; yMEHHE Y4aCTBOBAThH B yUeOHO-
UCCIIEI0OBATENbCKOM padoTe 1o OMOJIOTHH,
AKOJIOTUM W MEAUIMHE, MPOBOJMMON Ha 0a3e IMIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TIPEACTABNSATH  IMOJY4YEHHBIE  pe3yJbTaThl Ha  yUYEHHUYECKHX
KOH(EepeHIMAX; YMEHHE OIICHHBAaTh OTUYECKHE AaCHEKThl COBPEMEHHBIX
UCCJIEIOBAHUI B 001aCTH OMOJIOTUY U MEAUIIMHBI (KIOHUPOBAaHUE, UCKYCCTBEHHOE
OIUIOIOTBOPEHHUE, HAMPABICHHOE W3MEHEHHE T'€HOMa M CO3/IaHUE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBJISITH OCO3HAHHBIM BBIOOp Oyayied mnpodeccruoHaTIbHOM
JEATEeIbBHOCTH B 00JacTU OWOJOTHUU, MEAUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH,
CEJILCKOTO XO35IMCTBa, MUIIEBOM MPOMBIIIICHHOCTH, YIIIYOJISTh MO3HABATEIbHBIN
WHTEPEC, HAMPaBJIEHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH mpodeccun u
MPOJIOJDKEHNE  OMOJIOTMYECKOTO0  O0pa3oBaHUsS B OpraHU3aIUsX  CPEIHEro
po¢eCCUOHAIBHOTO M BBICIIIETO 00pa30BaHuUs.

[IpeameTHBIC pe3ynbTaThl OCBOCHUSI yueOHOTO Tpeameta «buomorus» B 11
KJacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTeé W pOJM OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOU



KapTHUHBI MUPa, B TO3HAHUHU 3aKOHOB IIPUPO/IHI M PEIICHUH KOJIOTHUECCKUX MPOOIIeM
YeJOBEYECTBA, a  TaKXKE€ B  PEUICHUM  BOIPOCOB  PallMOHAIBHOTO
MPUPOOTOIH30BaHUS, U B (POPMUPOBAHUHU 1IEHHOCTHOTO OTHOILECHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIa/le POCCUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH; YMEHHUE BIIAJETh CUCTEMOW OMOJIOTMUECKUX 3HAHHM, KOTOpPas
BKJIIOYAET ONPEACJICHUS] U T[OHMMAaHWE CYIIHOCTH OCHOBOIOJIATaroIINX
OMOJIOTMYECKUX TEPMHUHOB M TOHATHH (BUI, 2JKOcHUcTeMa, Ouocdepa),
Oouonornyeckue Teopuu (dBonronMoHHas Teopus Y. JlapBuHa, cuHTeTHUYEcKas
teopust 3Bosonnu), yueHus (A. H. CeBepuoBa — 0 MmyTAX W HampaBICHUIX
sposroruu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (TEHETHUECKOTO PABHOBECHS
Jx. Xapau u B. BaitnGepra, 3apoapimeBoro cxoactsa K. M. bapa), npasumna
(muaMyMa FO. JInOuxa, 3KOJ0THYECKON MUPaMUIbl SHEPTUH ), TUIIOTE3bI (TUIIOTE3a
«vupa PHK» V.

['unGepra);

yYMEHUE BIIaJIETh OCHOBHBIMU METOaMH HAyYHOT'O MIO3HAHUS, KCIIOJIb3yEMbIMU
B OMOJIOTUYECKHX HCCIIEIOBAHUSIX KHUBBIX OOBEKTOB M HKOCHUCTEM (OIHCAHUE,
U3MEpeHue, HaOII0JICHUE, DKCIEPUMEHT), CIMOCOOaMM BBISBICHUS W OLICHKU
AHTPOIIOTCHHBIX HW3MCHEHWUH B TMPHUPOJE; YMEHHUE BBIICIATH CYIISCTBCHHBIC
MIPU3HAKKA: BUJIOB, OMOTEOIIEHO30B, SKOCUCTEM M OHOChephl, CTAaOMIM3UPYIOIETO,
JBIDKYIIETO W Pa3pbIBAIOIIETO E€CTECTBEHHOTO OTOOpa, allIONaTPUYECKOrO H
CUMIIATPUYECKOTO BHUI000pPA30BaHUS, BJIMSHUS JBIDKYIINX CHJI DBOJIONWH Ha
reHoGOH ] TOMYJAINU, TPUCIOCOOJEHHOCTH OPraHU3MOB K Cpelie OOuTaHus,
YyepeI0BaHus HAMPABICHUN YBOJIOIMU, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTHH B
HKOCUCTEMAX; YMEHHE YCTAHABIIUBATH B3aUMOCBSI3H MEX Y MPOIECCAMU IBOJIOLINH,
JIBIDKYIIMMH CHJIAMH aHTPOTIOTEHE3a, KOMIIOHCHTAMH Pa3JIMYHBIX DKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISATH  OTJIMYUTEIbHBIE  TMPU3HAKKM  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKUX M OMOTUYECKHUX
KOMITOHEHTOB AKOCHUCTEM, B3aUMOCBS3EH OpraHU3MOB B
COOOIIECTBaX, AHTPOINOIEHHBIX H3MEHEHUM B HJKOCHUCTEMaX CBOEH MECTHOCTH;
yYMEHHE UCITIOJI30BATh COOTBETCTBYIOIIIHE apTyMEHTHI,
OMOJIOTUYECKYI0O TEPMUHOJIOTHI0O W CHMBOJUKY JUIsl JIOKAa3aTelIhCTBA POJICTBA
OpPTaHU3MOB PA3HBIX CUCTEMATUYCCKUX TPYII, B3AMMOCBS3H OPTaHU3MOB M CPEJIbI
oOUTaHUsl, UHCTBA YEJIOBEUECKUX pac, HEOOXOJAMMOCTH COXpaHEHUS
MHOTOO0Opas3usi  BUJOB U DOKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS
IPUPOABI M YEJIOBEUECTBA, YMEHHE pEIIaTh OMOJOTUYECKHE 3a/la4yi, BBISBIIATH
PUYHHHO-CJICICTBCHHBIC



CBSI3U MEXIY UCCIIETyeMbIMA OMOJIOTHISCKAMH MPOIIECCAMU U SBIICHUSIMH, J€JIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJIYYCHHBIX PE3yJbTaTOB; YMEHUE BBITTOTHSTH
7abopaTopHbIE U MPAKTUYECKHE pabOThl, COOIIOIATh

npaBuia mnpu padbore ¢ ydyeOHbIM M JIabOpaTOpHBIM OOOPYIOBAHUEM; YMEHHE
BBIJIBUTATh THUIIOTE3bl, TPOBEPATh HUX IKCIEPUMEHTAJIBHBIMU  CPEJICTBAMH,
bopMyIupysl TIeIh HCCICIOBAHUS, AHAIM3UPOBATH IOIYYCHHBIC PE3YIbTAThl
JienaTh BBIBOJBI, YMEHHE Y4YacCTBOBAaTh B Y4EOHO-MCCIIENIOBATEIBCKOW padoTe MO
OMOJIOTHH, HKOJOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIbHBIX Hay4YHBIX
OOIIEeCTB, U MyOJUYHO TMPEACTABISTH MOTYyUYCHHBIE PE3yJbTaThl HA YUYCHUUYECKUX
KOH(EepEeHIINSX; YMEHUE OIEHUBATh TUIIOTE3bI M TEOPUHU O TIPOUCXOKICHUH KU3HH,
YyelloBeKa M YeJIOBEYECKUX pac, O TMpHUYMHAX, IMOCJIEICTBUIX U CIocobax
MpEeIOTBpAIIeHUsT TJIOOATbHBIX M3MEHEHHN B Ouoc(epe; YMEHHE OCYIIECTBISThH
OCO3HaHHBIA BBIOOp Oyayiied mnpodecCHOHANBHOM AEATEIbHOCTH B 0O0JAcTH
OWONOTHN, DKOJOTHH, TPHUPOIOIOIB30BAHUSA, MEIUIIMHBI, OWOTEXHOJOTHH,
MICUXOJIOTUH, BETEPUHAPUU, CEIIBCKOTO XO34MCTBa, MUIIEBON MPOMBIIIICHHOCTH,
yrayOJsiTh TMO3HABAaTEIbHBIM WHTEpPEC, HANpPaBJICHHBIA HAa OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIECH Tpodeccu U MPOJOJLKEHHE OMOJIOTMYECKOro 00pa3oBaHUsS B
OpraHU3aIMIX CPETHETO MPOGECCHOHATHFHOTO U BBICIIET0 00pa30BaHMsL.



TEMATHYECKOE INVNIAHUPOBAHHUE 10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHBbIE
Ne /i HaumeHoBaHue pa3jiejioB H TeM (Iémbpom’le)
NpPOrpaMmbI Beero Konrposbhubie | Ilpakrudyeckue | 00Pa30BATCIbHBIC
padoThI padoThI pecypcenl
1 buonorus xak Hayka 1
2 JKuBbI€e cuCTEMBI 1 UX U3yUYEHUE 2
3 buonorus knerku 2 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10 1
5 Ctpoenue u GyHKINH KICTKH 8 2
6 OOMeH BeIEeCTB U IPEBPAICHHE YHEPTUU B 9 L
KJIETKE
- Hacnencteennas nundopmanius u peaim3anus g 05
e€ B KIIETKe .
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3MHOXEHME U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnika — Hayka O HACIIEJICTBEHHOCTH H 5 05
W3MEHYHNBOCTH OPTaHU3MOB .
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['eneTrKa yemoBeka 3 0.5




15 CenekIusi OpraHu3MOB 4 1
16 BuorexHonorus u cuareTnyeckass OMOI0r U 4
17 PesepBHOE Bpems 1

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 13




11 KITACC

KosaunyecTBo 4acoB JIeKTPOHHBbIE
No 11/ HaunmeHoBaHMe pa3je/ioB U TeM (undposrie)
[
e n/m HpOrpaMMbI Beero Konrpoabubie | TIpakTuueckue | ogpazoparebuble
paﬁOTbl paﬁOTbI pecypcbl
3apokJeHHe U PA3BUTHE SBOJIOIMOHHBIX
1 MpeJICTaBICHUN B OMOJIOTUI 4
2 Mukpo3BOIIOLHS U €€ PE3YIIbTATHI 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 3 15 1.5
emiie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJIOrus — HayKa O B3aMMOOTHOIICHUSX
6 OpPraHU3MOB U HaJIOPTraHU3MEHHBIX CUCTEM 3 05
C OKpY2Karolleu cpeaou
7 OpraHusmsl 1 cpesja 0OUTaHUs 9 1.5
8 DKOJIOTHS BUJIOB U TOMYJISAIIUAN 9 0.5
DKoJI0THs CO00IIeCTB. DKOJIOTHYECKHE
9 CHCTEMBI 12 0.5
10 brocdepa — riobaibHas SKOCUCTEMA 6
11 YenoBek U OKpysKarolas cpeaa 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







INOYPOYHOE IVTIAHUPOBAHHUE 10 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Nata undgposbie
Tema ypoka
o/ yp Kontposabnbie | IIpakTHyeckne | msyuenus oOpa3oBaTesbHbIE
Beero ecypchbl
paGoThI paGoThI pecyp
1 buonorust kak KOMIUIEKCHAas Hayka U Kak i
4acTb COBPEMEHHOTI'0 00I11eCTBa
2 JKuBblE cCUCTEMBI U KX CBOMCTBA 1
3 YpoBHEBas OpraHu3anus )KUBbIX CUCTEM 1
4 HcTtopust OTKPBITHS U U3Y4YEHUS KIIETKH. 1
Kiterounas teopus
Meroapl  MOJIEKYISPHOM UM KIETOYHOM
6uosoruu. [IpakTnueckas padora
5 «M3y4yeHne METOI0B KJIETOYHON OMOJIOTHH L 05
(xpomarorpadus, anekTpodopes, '
muddepeHnaIbHOe HEHTPUPYTHpOBaHUE,
IT1IP)»
6 XUMHYECKUH COCTAB KIIETKU 1
. MuHepanbHble  BENIECTBA  KIETKH, UX L
Ouosornueckasi poib
Oprannueckue BEIecTBa KIETKH — OCJIKH.
JlabopaTtopHas pabota «OO0Hapy)eHne
8 1 0.5

OEJIKOB C IIOMOIIIBI0 KAYECTBEHHBIX
peaKuuii»




CgoiicTBa, ki1accuukanus u GyHKIIHHA

9 0esKoB
Opranuyeckue BEIECTBA KIETKU —
10 YTJIEBOABI
1 OpraHuyeckue BellecTBa KIETKH —
TN B
Hyxneunossie kucnorsl. JJHK u PHK.
JIaGoparopHas pabota «lccnenoBanue
12 HYKJIEMHOBBIX KHCIIOT, BBIJICICHHBIX U3 0.5
KJICTOK Pa3JIM4YHBIX OPraHU3MOB)»
r Crpoenne wu ¢ynkuun ATOD. [lpyrue
nykieosunrpudocdarsr (HTD)
Cexsennponanue [JHK. Metoasl renomMuku,
14 TPAHCKPUNTOMUKHU, IPOTEOMUKH
15 MeTtob1 CTPYKTYpHOH OHONIOTHH
16 Tuns! knetok. [Ipokapuornueckas kieTka
CrpoeHne  JyKapuOTHUYECKOM  KJIETKH.
17 ITpakTruyeckas pabota «M3ydyeHue cBoiicTB 0.5
KJICTOYHOI MeMOpaHbI»
18 [ToBEepXHOCTHBIN annapar KJIETKH
OnHomeMOpaHHBIE OPraHOWIBI KJIETKH.
[IpakTnueckass  pabora  «l3yueHue
19 0.5

ABHUKCHUS HUTOINIA3MbI B paCTUTCIIBHBIX
KIICTKax»




20

[TonryaBTOHOMHBIE OpPraHOMJIBI KJIETKH:
MUTOXOHJIPHH, IacTuabl. JJaboparopHas
pabora «lccrnenoBanue IMIa3MoiiM3a M
JIeTIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

0.5

21

HememOpaHHble opraHou/Ibl KJIETKU

22

Crtpoenue u QyHKIMHU Aapa

23

CpaBHuUTENIbHAsA XapaKTEPUCTHKA KIIETOK
9yKapuoT. JlaGopaTopHas pabota
«M3yueHne cTpoeHus KJIETOK pa3InyHbIX
OpPraHU3MOB»

0.5

24

ACCHUMUJISIIIAS U TUCCUMUJISIIIAS — JIBE
cTopoHbl MeTabonmu3Ma. Tumer oOMeHa
BemecTB. JlabopaTopHas pabota
«3yueHne KaTanTuTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha TpuUMepe aMuia3bl WIH
KaTasas3bl)»

25

@epMEHTAaTUBHBIA  XapakTep peakuui
KJIETOYHOTO MeTabonu3ma. JlaboparopHas
pabora «M3yueHue (epMEHTATUBHOIO
pacilerieHusl TMEepoKCHAa BOAOpoJa B
PaACTUTENLHBIX M KUBOTHBIX KIIETKAaX)

0.5

26

benku-akTuBaTOpH! U OCNKU-UHTUOUTOPEI

27

ABTOTpOGHBINH TUII OOMEHA BEILIECTB

28

dorocunres




XemocuHTes. JJabopaTropHas pabota

29 «CpaBHeHue nponeccoB poTocuHTe3a u 05
XEMOCUHTE3a»
AHa3poOHbIe OpraHu3Mbl. Buibl OpoxeHusl.

30 JIaboparopHas pabora «CpaBHeHue
MIPOLIECCOB OPOKEHUS ¥ TBIXAHUS

31 AspoOHbIE OpraHU3MBbl. OTtansl
SHEPreTHYecKoro ooMeHa

32 DHeprus MEMOpPaHHOTO rpaJiueHTa
npoTroHoB. Cunre3 AT®: padbora
npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpu4yHOro cUHTE3a

34 Tpanckpunuus — mMarpuunslid cuaTe3 PHK

35 Tpancnauus u e€ 3ramnbl

35 KoaupoBanue amunokuciot. Pons pubocom
B OMOCHHTe3e OernKa

37 Opranu3zaiiys reHoMa y IpoKapuoT U
JYKapHOT

” MonekynsapHble MEXaHU3MbI JKCIPECCHH
TE€HOB Y DYKapuOT
Bupycbl — HekJIeTOUHbIE (POPMBI KU3HU U

39 obnmuraTHeie mapa3uThl. [IpakTHueckas 0.5

pabota «CoziaHue MOJeN BUPyca»




BupycHrble 3a0601eBanus yenoBeKa,

40 KUBOTHBIX, PACTEHUN

41 HanoTrexHom0ornu B OMOJIOTUH U MEIUIINHE

42 ’Ku3HEeHHBIN UK KIETKU

43 Martpuunsriii cuates JJHK
Xpomocomsl. JITaboparopHas pabota

44 «3yueHne XpoMOCOM Ha TOTOBBIX 05
MHUKpOTpernaparax»»

45 JleneHue KIETKH — MHTO3
Tunsl knetok. Kapuokrnes U HIUTOKUHES.

46 JlaGopaTopHnas pabora «HabOmomeHnue 05
MHTO3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa '
(Ha TOTOBBIX MUKpOIIpEnapaTax)»

47 Perynsmus ;kM3HEHHOTO ITUKJIA KJIETOK

48 OpranusM Kak eIMHOE LEN0e

19 Txanu pactenuit. JlaboparopHas pabota 05
«M3ydyeHne TKaHEeN PaCTEHUI» '
TkaHU )KHBOTHBIX U YEIOBEKA.

50 JlabopaTtopHas pabota «/3ydeHue TkaHeu 05
KUBOTHBIX)
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «/3ydeHne opraHOB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena OpraHu3MoOB




53

HBI/I)KGHI/IC OpraHnu3mMoB

54 [Iuranue opranu3MoB

- [TuTaHue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTemMa 4esioBeka

56 JlpIxaHue opraHu3MoB

. JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX U

5 YeoBeKa

58 Tpancmopt BemecTB y OpraHu3MoB

- KpoBeHocHass ~ cucTteMa  MO3BOHOYHBIX
KHBOTHBIX U YEIOBEKA

60 Brigenenue y opranusmoB

61 3amuTa y OpraHu3MoOB

62 NMMyHHas cucTeMa 4enoBeKa

63 PaznpaxxuMocTb U perymnsuus y
OpPraHUu3MOB

64 I'ymopanbHas perynsuuss U DHIOKPHHHAS
crcTeMa KUBOTHBIX M YeJloBeKa

65 ®opMBI pa3MHOKEHHUST OPTaHU3MOB

66 [TosoBOE pazMHOKEHNE

67 Meiio3




68

I'ametorene3. OOpa3oBaHue W pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTtopHas pabota
«M3yueHne cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»

0.5

69

I/IHI[I/IBI/II[yaJ'IBHOG Pa3sBUTHUC OPraHU3MOB —
OHTOI'CHE3

70

3akinagka OpraHoB " TKaHel u3
3apOIBIIIEBHIX JINCTKOB

71

Poct u Pa3BUTHUC JKUBOTHBIX.
JlabopaTtopHas paborta «BeisiBneHue
MPU3HAKOB CXOJCTBA 3apO/IbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOXeHME © pa3BUTHE PACTCHUH.
JlabopaTtopHas pabota «CTpoeHue opraHoB
PA3MHOKCHHA BBICHIUX paCTCHl/If/'I»

0.5

73

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTHA I'CHCTUKU
KaK HayKn

74

OCHOBHBIE TIOHATHS U CUMBOJIBI T€HETHKHU.
JlabopaTopHass pabora «Jlpo3oduna kak
00BEKT Tr€HETUYECKHUX HUCCIICTOBAHMIN

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAHUS
MPU3HAKOB. Monorubpuanoe
ckpemuBanue. [Ipaktuyeckas pabota
"N3y4yeHue pe3ynbTaToB MOHOTUOPUTHOTO
CKpEeIIMBaHUs y 1po30(uisr"

0.5




HI/ITOJIOFI/I‘-IeCKI/IC OCHOBBI MOHOFI/I6pI/I£[HOFO

76 CKpEIIUBAHUS 1

7 AHnanuzupyroiee ckpeuiuBanue. Hermonnoe L
JOMHHHUPOBAHHE
Jurubpuaxoe CKpEIlMBaHHUE.
[IpakTuueckas pabora «3yuenue

8 PE3yNbTAaTOB JUTHOPHUIHOTO CKPEIIBAHUS 1 0.5
y Ip0o30(UIBD

-9 [{uTomorndeckue OCHOBBI JUTUOPHUTHOTO L
CKpEIIUBAHUS

80 CueruieHHOe HacJIeI0BaHKE IMPU3HAKOB 1

81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1

82 I'eneTuka nomna 1

83 I'eHoTHI Kak LIEJIOCTHAS CUCTEMA 1

Y I'enetnueckuit KOHTPOJIb pa3BUTHUS 1
pacTeHMIA, )KUBOTHBIX U YeIOBEKa

g N3MeHUYnBOCTH MpU3HAKOB. BHibl i

5 W3MECHUYHUBOCTH

86 MonudukanronHas ”3MEHYUBOCTh 1
BaprannoHHBIN psa M BapualoHHas
kpuBasi.  JlaGopatopHas  pabota
«HccnenoBanne  3aKOHOMEPHOCTEH

87 1 0.5

MOJU(PUKATMOHHON H3MEHYHBOCTH.
[TocTpoeHue BapuanMOHHOTO psAla U
BAPUALIMOHHON KPUBOI»




88

I'enoTunuyeckas U3MEHUUBOCTb.
KoMOuHaTHBHAsT N3MEHYHUBOCTE

89

MYTaI_[I/IOHHaH HN3MCEHYHBOCTbD.

0.5

[IpakTrueckas pabota «MyTarnuu y
JPO30(HITBI (Ha TOTOBBIX
MUKpOTIpenaparax)»

90

3aKOHOMEPHOCTH MYTAI[MIOHHOIO IpoLiecca.
OnureHeTuKa 1 SUUT€HOMHKA

91

I'eneruka yenoBeka. [IpakTuueckas pabota
«CocraBieHe U aHAIU3 POJIOCIOBHOI

0.5

92

MeTtoapl METUIIMHCKON T'€HETUKH

93

3HaueHue MEIUIMUHCKOW TE€HETUKU B
HpCHOTBpaIIIGHI/II/I " JICUCHHUU I'CHCTHUUYCCKUX
3a00/1€eBaHMIl YeI0BEKA

94

OCHOBHBIE TIOHSATHUS CEJEKIIHH.
JlabopaTtopHas pabora «3ydeHue coptoB
KYJIbTYPHBIX PAaCTEHUH U OPOJ TOMAITHUX
KUBOTHBIX»

0.5

95

MeTob! celneKIIMOHHOM paboThI.
JlabopaTtopHas pabota «/3yueHue MeToa0B
CEJIEKIIUU PACTECHUIN»

0.5

96

JlocTmKeHMsI  CEeNEeKIMM  pacTeHHd U
KHUBOTHBIX. [IpakTnyeckas pabora

«IIpuBUBKa pacTeHUI




COXpaHCHI/Ie, HN3YUCHUC W MCII0JIB30BAHUE

97 TCHETHYECKUX PECYPCOB 1
buotexHosorus kak Hayka U OTpacib
08 npousBojicTBa. [IpakTudeckas pabora 1 0.5
«3yueHne 0ObEKTOB OMOTEXHOJIOTHI
OCHOBHBIC HAIIPABIICHHS] CHHTCTUYECKON
99 OMOJIOTHH 1
100 XpOMOCOMHAs U TeHHAsI HH)KEHEPUS 1
101 Menunuackue OMOTEXHOJIOT U 1
Pezepsubiii ypok. [IoBTOpEHue,
102 000011eHNe, CHCTEMATH3AIMS SHAHUN 1
OBIIEE KOJIMYECTBO YACOB I1O
102 13.5

I[TPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne T Hara ungposkie
Ma ypoka
/i €Ma ypo Beero Kourpoasbnbie | IlpakTnyeckue usyuennusi | 00pasoBaTe/bHbIe
paﬁOTbI pa60Tbl pecypcbl
1 OpontonuonHas Teopus Y. Jlapsuna 1
) JIBMIKYIIME CHIIBI 3BOJIFOLIMU BUJIOB 110 Y. 1
Hapsuny
) Bbopwba 3a cymiecTBOBaHNE, €CTECTBEHHBIA U 1
UCKYCCTBEHHBIN 0TOOD
4 DopMHUPOBaHUE CUHTETUYECKON TEOPUHU 1
9BOJIIOLIUU
. Oransl 9BOJIIOLMOHHOTO nporecca: 1
MHUKPOAIBOJIIOLHS U MaKPO3BOIFOLHS
6 [Momynsiust — syIeMeHTapHas eANHUTA L
HBOJIIOLIUN
3aKOH reHeTUYECKOTo paBHOBecus JIx.
Xapau, B. Baitn6epra. JlabopaTopHas
! paborta «BbIsiBIIEHHE U3MEHUNBOCTH Y 1 0.5
0co0ell 0THOro BHIa
8 OneMeHTapHbIe (GaKTOPHI 3BOIIOLNN 1
9 OddexT ocHoBarens. Ip ekt OyThIIIOUHOTO 1
TOPJIBIIIKA
10 Murpanuu. N3omsaunn MOMYJISALAN: 1
reorpaduyeckasi, OnoJIoruIecKas




11

EcrecTBeHHBIT OTOOp — HaNpPaBISAIOIIHNA
dakTop >BOIIOLIUU

12

[TonoBoit oTOOp

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yibTar MHUKPOABOIIOIHH.
JlaboparopHas pabora «l3yueHue
apoMopdo30B W UAMOANANTAIUN Yy
pacTeHH U )KUBOTHBIX)

0.5

14

[TpuMepbl PUCTIOCOOICHHI Y OPraHU3MOB:
Moposornueckue,  PU3NOIOTHUYECKUE,
OMOXHMUYECKHE, IMOBEACHYCCKUE.
JlaGopaTtopHnas padota «IIpucmocobenus
OPraHU3MOB M  HMX  OTHOCHTEIbHAs
1EIeCO00Pa3HOCTh)»

0.5

15

Bupn, ero kputepuu 1 CTpyKTYypa.
JlaGopaTtopHast pabora «CpaBHEHHE BHJIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

16

CrpykTrypa Buza

17

Bunoob6pa3oBanue kak pe3yabTar
MHUKPOIBOJTFOITUN

18

CBs3b MUKPO3BOJIFOIHUU U STTUIECMHUOJIOTUN

19

MakposBomonusi.  [laneonTonornueckue
MCTOJbI U3YUYCHUS 3BOJTIOITUN

20

BHOFCOFpa(bI/I‘{CCKI/IC MCETObI U3YUCHUSA
9BOJJIIOIIMH




OMOPHOIOTHYECKHE U

21 CPaBHHUTEIIEHOMOP(OIOTUIECKHE METOIBI
U3y4YCHUS SBOJIOINN

2 MounekynspHO-TeHEeTHIECKHE,
OMOXMMHYECKUE U MaTEMAaTHUCCKHE
METO/IbI H3YYEHUS IBOIOIHN

23 OO01mre 3aKOHOMEPHOCTH BOJTFOITHH

Y ApnanTtuBHas paguanus. HepaBHOMEpHOCTB
TEMITOB JBOJIIOIINU

’c Haydnple  rumore3bl  HPOUCXOKACHUS
JKU3HU Ha 3emiie

2% JloHay4HbIe NpeICTaBIEHUS O 3apOKICHUN
KHU3HU

57 OCHOBHBIE ITaITbl HEOPTAHUIECKOM
HBOJIIOIUH

28 ['unoTess! 3apoKICHUS )KU3HA
Uctopust 3emMan 1 MeToabl €€ M3ydeHHS.
JlaGopatopHass pabora «3yueHue wu

29 OTHCaHHE UCKOMAEMbIX OCTATKOB JIPEBHUX 0.5
OpPTraHU3MOB»

30 HavanbHble 3TaIbl OpraHn4eckoin
IBOJTIOIUH

31 DBOITIONNS DYKAPUOT




OcCHOBHBIE JTaIlbl 9BOJIFOIIUH
paCTUTCIbHOIO MHpA. HpaKTI/I‘ICCKaH

32 pabora «l3ydenue ocoOGeHHOCTEH 0.5
CTPOECHUS PACTECHHI Pa3HBIX OTIEIIOBY
33 OcHOBHBIE 3TaIlbl 3BOJIIOIUHU )KUBOTHOTO
Mupa
OBosronus KUBOTHBIX. [IpakTrueckast
34 pabora «M3yueHue ocobeHHOCTEH 05
CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)
35 Pa3BuTHe )xu3HM Ha 3emIe 1o 3paM U
nepuoam
35 MaccoBble BBIMUpaHHsS — 3KOJOTHYECKUE
KPHU3HUCHI MPOLILIOTO
- CoBpeMeHHBII 9KOJIOTHYECKUN KPU3HC, €T0
0COOEHHOCTH
” CoBpeMeHHas cucTeMa OpraHM4ecKoro
MHpa
39 OCHOBHBIE CHCTEMATHYECKHE TPYIIITBI
OpPTraHU3MOB
40 AHTPOIIOJIOTHS — HayKa O YeJIOBEeKe
m Pa3Butue MpEICTaBICHU I 0

MMPOUCXOKACHUHN YCTIOBCKA




Mecto YyeJioBeKa B CUCTEME
opranuueckoro wmwupa. Jlaboparopnas

42 pabora «3yuenne ocoOeHHoCTeH 05
CTPOCHHUSI CKEJIeTa YeJIOBEKA, CBA3aHHBIX C
IPSIMOX OXKJICHAEM)

43 JIBIOKyIIIME CHITBI aHTPOIIOTEHE3a

a4 CooTHolleHHE OHMOJIOTHYECKHUX u
COLMAIBHBIX ()aKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

46 [TaneoreneTnka u majaeoreHOMHUKA

47 DBOJIIOLIUST COBPEMEHHOTO YeJI0BEKa
Yenoseueckue packl. [IpakTuyeckas

48 pabota «M3yueHHe >KOIOTUYECKUX 05
aJIanTaluii 4YeJI0BeKay»

19 MeXTUCIUTITHHAPHBIC METO,TBI
AHTPOTIOJIOTUU

50 3apox/IeHue U Pa3BUTHE SKOJIOTHA
Mertoasi skonoruu. JlabopatopHas pabora

51 «3ydeHne  METOMOB  JKOJOTHYECKHX 05
HCCIICIOBAHMI»

5 3HaYeHUE SKOJOTUICCKIX 3HAHUH JIIS
YeoBeKa

53 Dkonornyeckue HaKTopbl




Aobuotnyeckue (daktopel. CBeT Kak
skosornveckuii akrop. JlabopaTopHas

54 paboTa «BbIsBIEHHE NPHCIIOCOOICHHUN 1 0.5
OPTraHU3MOB K BIIMSIHUIO CBETa»
AOuoTtndeckue ¢aktopsl. TemmepaTrypa
KaK 9KOJIOTMYECKHUit daxrop.
55 JlaGopaTopnast  pabora  «BblsBiICHHE 1 05
HPUCIIOCOOJICHUI OPraHM3MOB K BIMSIHUIO
TEeMIIEPaTypPbI»
Abuotndeckue (akTopbl. BinakHocTh Kak
sKosiornueckuil Qakrop. Jlaboparopnas
56 pabora «AHATOMHYECKHE OCOOCHHOCTH 1 0.5
pacTeHuil U3 pa3HbIX MECT OOUTaAHHS
57 Cpenpl 0OMTaHUS OPraHU3MOB 1
58 Buonorndeckne puTMbl 1
59 XKuznenusle popMbI OpraHU3MOB 1
60 buotnyeckue pakTopsl 1
3HaueHue OMOTHYECKUX B3aUMOAECUCTBUM
61 JUTSL CYIIIECTBOBAHMSI OPTaHU3MOB B CpeJie 1
oOuTaHus
62 DKOJIOTUYECKHE XaPaKTEPUCTUKA 1

MomyJIanun




OCHOBHBIC ITOKa3aTeIIN MOITYJIAINA

63 YHUCICHHOCTh, IUIOTHOCTb, BO3pacTHas H
M0JIOBasi CTPYKTypa
OCHOBHBIE TOKAa3aTENU MOIMYJISIHN:

64 POXKIa€MOCTb, IPUPOCT, TEMI POCTa,
CMEpPTHOCTH, MUTPAIIU

65 DKooruyeckast CTpyKTypa MOIyJISIuN

66 JmHaMuKka IOMyJSIAY U €€ peryIsnus

67 KpuBble pocTa YUCIIEHHOCTH MOMYJISILINH.
KpuBbie BBIKMBaHUS
DKOJIOTHYECcKasi HUIIa BUA.

68 JlaGopaTopHas pabota «lIpucnocobnenus 05
CEMSIH PACTEHHI K PACCEIICHUIO

69 Bun xak cucrema momynsnui

20 3aKOHOMEPHOCTH TIOBEJICHHUS U MUTPAITHIA
JKUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHOIIEHO3

72 DKocucTemMa Kak OTKpPbITasi cucTeMa
KpyroBopot BemiecTs 1 MOTOK YHEPTUU B

73 IKOCHCTEME

74 OCHOBHBIE ITOKA3aTeIIN YKOCUCTEMEI

75 DKOJOTUYECKHE MUPAMUJIbI

76 H3meHeHus coo0IIecTB — CYKIIECCHH




HpI/IpO,I[HBIe 9KOCUCTEMBI. DKOCHUCTEMBI

I 03€p U peK. IKOCUCTEMbl MOPEN U OKEaHOB

78 [TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 YpboakocucreMmsl. [Ipaktudeckas padora 05
«U3yuenne u onrcanue ypoosIKOCUCTEMBD» '
3aKOHOMEPHOCTH (dhopmMupoBaHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCHUCTEMAX
MexaHn3Mbl BO3IACHCTBUSA 3arpsA3HEHUN

A3HBIX THIOB Ha CyOOpraHW3MEHHOM

82 :
OpPraHW3MEHHOM, TOMYJISIIHOHHOM U
HKOCHUCTEMHOM YPOBHSIX
buocdepa — obmernnanerapHas 060104k

83
3emiun

84 VYuenne B. U. Bepnanckoro o 6uocdepe

a5 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uocdepsl

a6 KpyroBopoTsl BEIIIECTB "
OMOTreOXUMHUECKUE IIUKIIBI

47 3oHanbHOCTH OMocepbl. OCHOBHBIE OMOMBI
CyLIH

88 YcroitunBocTh OHocheps




89

DKOJIOTHYECKHUE KPU3HCBhI U UX ITPUYUHDBI

90 BoszneiicTBue yenoBeka Ha Ouochepy

01 AHTpPONOreHHOE BO3/ICHCTBUE Ha
PaCTUTEIIbHBIN U )KUBOTHBIA MUP

92 OxpanHa npupo bl

93 OCHOBHBIE IPUHIIHIIBI YCTOHYNBOTO
pa3BUTHUSA YEIIOBEUECTBA U IPUPOIBI
PanmonaibHOE IPUPOTONIOIH30BAHUE U

94 COXpaHCHHE OHMOJIOTHYECKOTO
pazHoo0pazus 3emin

o5 O6o061eHne 1o Teme «MUKPOIBOJIOLUS U
€€ pe3yabpTaThD)

96 O60611eHre 10 TeMe «MakpOoIBOJIOLUS U
€€ pe3yabpTaThD)

o7 O6o006menue mo teme «lIpoucxoxaeHue u
pa3BUTHE KU3HU Ha 3eMiIe»

08 O6obmenune mo Tteme «lIpoucxoxaenue
YeNIoBeKa — aHTPOTIOTCHE3»

a9 O06o0menue mo Teme «IKOJIOTHS — HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpefia

oOuTaHUI»




O0600611eHne o TeMe «IKOJIOTHUS BUJIOB U
101 TIOMYJISIIIUA 1
O6obmenne mo Teme «buochepa —
102 rJ106anbHast IKOCUCTEMAY 1
OBILIEE KOJIMYECTBO YACOB I10
102 7.5

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM pe3yJIbTaATaAM OCBOEHHS
OCHOBHOW 00pa3oBaTe/IbHOM TMPOrpaMMbl  CpeJIHEro o0uero
o0pa3oBaHus

ChopmupoBaHHOCTH 3HAHHMIA O MECTE W POJH OHOJOTHH B CUCTEME
€CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOU

eCTeCTBeHHOHaquOﬁ KapTUHbI MHUpPA, B IIO3HAHHUHN 3aKOHOB ITPHUPOJbI 1
PCUICHUU XN3HCHHO BaXHbBIX COIHAJIbHO-3THUYCCKUX, DKOHOMHUYCCKHX,
3KOJIOTHYCCKHX HpO6JICM YCJIOBCUYCCTBA, 4 TAKKEC B pCIICHUH BOIIPOCOB
PairuOHaJIbHOI'O ITPUPOJAOII0JIB30BAHUS, B (bOpMHpOBaHHH OCHHOCTHOI'O
OTHOIICHUS K IIPpUPOACL, O6H.I€CTBy, YCJIOBCKY; O BKJIaJC pOCCHﬁCKHX u
SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3BUTHEC OHOJIOruHU

Bnagenue cucremoil 3HaHUMMI 00 OCHOBHBIX METOJaxX HAay4YHOIO
MO3HAHUS, UCHOJIb3yeMbIX B OMOJOIMYECKMX HCCIIEAOBAHUIX >KUBBIX
Oo0OBEKTOB M JKOocHCTeM (ONHCaHUE, U3MEpPEHHE, IPOBEJICHUE
HaOII0ACHNH); CIIOCOOaMU BBISBICHHS M OLIEHKH AHTPOIOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHue BbIIBUTATh T'MIIOTE3bI, MPOBEPATh MX SKCHEPUMEHTAIbHBIMU
cpeactBamu, (GOpPMYJIHpYS IETIb HWCCIEAOBAaHUS, AaHAJIH3HPOBATH
MOJTyYCHHBIE PE3YJIbTATHI U JIEIaTh BBIBOJIBI.

BrisgBieHne 3aBHCHMOCTH MCXKAYy HUCCIICAYECMbIMU  BCIWMYHNHAMU,
00BsICHEHHE IMOJIYYCHHBIX PE3YJIbTATOB U (bOpMy.]'IHpOBaHI/Ie BBIBOAOB C
HCIIOJIb30BAHNUEM HAYIHBIX HOHHTHfI, Teopnﬁ M 3aKOHOB




YMeHHne BIaleThb CHCTEMOM OMOJOTHYECKUX 3HAHWH, KOTOpas
BKJIFOYAET: OCHOBOIOJArarolue ONOJIOrHuYecKUe TePMUHBI U MOHITHS
(>KU3HB, KJIETKA, TKaHb, OPTraH, OpraHu3M, BU/I, TOMYJISIMS, YKOCUCTEMA,
ouorneHo3, onocepa; MeTabon3M, TOMeocTas, KICTOYHBI IMMYHHTET,
O6uocuHTe3 Oeika, OHONOIMMEPHI, TUCKPETHOCTb, CaMOPETYJISIHS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEJICTBEHHOCTb, HW3MEHYUBOCTD,
9HEPro3aBUCUMOCTh, POCT H Pa3BUTHE); OHOJOTHYECKHE TECOPHH:
kierouHas teopus T. llIBanna, M. lnelinena, P. BupxoBa; KJ10HanbHO-
cesiekTuBHOro ummynurera I1. Opnux, U.1. MeunukoBa, XxpoMocoMHast
Teopust HacieacTBeHHOCTH T. MopraHna, 3aK0H 3apOIbIIIeBOr0 CXOICTBA
K. bapa, 3Bomounonnas teopust Y. J[apBuHa, CUHTETHYECKAs TEOPUS
SBOJIIOLIUU, TEOPHUS

antpornoreneza Y. [lapsuna; teopus Ouoreonenoza B.H. Cykauéra;
yuenrie H.W. BaBunoBa o meHTpax MHOT000pa3us ¥ MPOHCXOMKIACHUS
KyJIbTYpHbIX pacteHud, ydenue A.H. CesepuoBa o0 nyrix u
HarfpaBieHusAX 3Boironun, yuenue B.M. Bepnanckoro — o Guocdepe);
3aKOHBI (eIUHOOOpa3Ks MOTOMKOB IEPBOrO MOKOJIECHHUS, PACILEIUICHUS]
IIPU3HAKOB, HE3aBUCUMOIO HacienoBaHus IpusHakoB ['. Menpens;
CLEIUICHHOTO HACJEJ0BaHUS NPU3HAKOB M HAPYIICHUS CLEIUICHUS
resoB T. Moprana; roMOJOTMYECKMX psIOB B HACIEICTBEHHOMN
n3menunBocty H.W. BaBuiioBa; renernueckoro pasHosecus k. Xapau
u B. BaitnOepra; 3apoasimeBoro cxoacrsa K. bapa; 6uorenernueckuit
3akoH O. T'ekkens, ®. Miroanepa); NpUHIMIBI (YUCTOTHI TaMeT,
KOMILJIEMEHTApPHOCTH);

npaBuia (MuaumyMma lO. JInbuxa, 5K0IOrH4ecKol MUpaMHUIbl YHCe,
Ouomaccel M SHeprum); runoresnl (koauepBaTHoi A.M. OmnapuHa,
nepBUYHOTO OynboHa J[x.

Xonaeiina, mukpocgep C. Pokca, pubozuma T. Uek)

YMmenune peiiaTb IMOHWCKOBEIC OHOJIOrYECKHE 3aga4u, BbIABIATH
MMPUIUHHO-CJICACTBCHHBIC CBs3H MCKIY HUCCICAYEMBIMHA
OMOJOrHYECKUMU O6’L€KTaMI/I, nmponeccamMm W ABJIICHUAMHA,; JO€JIaTbhb
BbBIBOJZbI W TMPOTHO3bI HAa OCHOBAHWH IIOJIYUYCHHBIX PCE3YJIbTATOB,
COCTaBJIATb TCHOTUIIMYCCKUC CXCMbI CKPCHIMBAHUA IJId pPa3HBIX THUIIOB
HACJICAOBaHUA MPHU3HAKOB Y OPraHU3MOB, COCTABIISITh CXCMBI IICPCHOCA
BCIICCTB U DHCPIUH B SKOCUCTCMAX (I_ICHI/I IIUTaHus, IMUIICBBIC CCTI/I)




YMeHre ycTaHaBIIMBATh B3aUMOCBSI3H MEXK/Ty CTPOCHUEM M (PYHKIIUSMU:
OPraHOMJIOB, KJIIETOK Pa3HbIX TKaHEW, OpraHaMu U CUCTEMaMHU OPTaHOB
Y PACTECHUH, )KUBOTHBIX M YEIIOBEKA; MEXKIY dTallaMl OOMEHA BEIIECTB;
oTalaMu KJIICTOYHOI'0 MUKJIa W JKU3HCHHBIX I[UKIOB OPraHu3MOB;
TarnamMmu 3M6pI/IOHaJIBHOFO pasBuTUA; TCHOTUIIOM U q)eHOTI/IHOM,
deHoturioMm u (hakTopamMu Cpellbl OOMTaHUS; TPOIECCAMH IBOJIIOIIHH;
ABOKYIIUMU CWJIaMHU  aHTPONOICHE3a; KOMIIOHCHTAMHU Pa3JIMYHbIX
3KOCUCTEM U HpI/ICHOCO6JICHI/I$IMI/I K HUM OPraHusmMoB

YMenue BBIACIATH CYHICCTBCHHBIC ITIPU3HAKHU

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPHOT U IYKAPHOT; OJTHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHHU3MOB, BHJIOB, OMOT€OIIEHO30B, 3KOCHUCTEM U
O6uocdepsl; CTPOCHUS OPTaHOB M CUCTEM OPTaHOB PACTEHU, )KUBOTHBIX,
YeNoBeKa;  IPOLIECCOB  KU3HEAESITENbHOCTH, MNPOTEKAIOIUX B
OpraHu3Max pacTeHUM, )KUBOTHBIX U Y€JIOBEKa; OMOIOTUYECKUX

mporeccoB: oOMeHa BemecTB (Merabonm3M), HHGOpPMAIUK |
MpeBpalleHHs] YHEPTHH, OPOXKEHUS, aBTOTPOPHOTO U reTepoTpohHOTO
TUIIOB THUTaHUS, (POTOCHMHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHe3a, OSMOpHUOTEHe3a, IOCTAIMOPHOHAIBHOTO  Pa3BUTHA,
Pa3sMHOXKEHUs, WHANBHIYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICVICTBUSL T'€HOB, TE€TEPO3HCA; JEUCTBUM HCKYCCTBEHHOIO
oTOOpa, CTAaOWIM3UPYIOMIETO, JIBIKYIIETO UM Pa3phIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJJIONAaTPUYECKOTO ¥ CHMIATPHUYECKOTO
BUI000pa30BaHus; BIHMSHHAS JBHKYIIMX CHJI SBOJIIONNU HA TeHO(DOH]
MOTYJISIIIUH;, TIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpele OOWTaHwus,
Yepe10BaHMsI HAIPaBJICHUH dBOIIOIMN; KPYTOBOPOTA BEIIECTB U MOTOKA
DHEPTUHU B IKOCHUCTEMAX




ChopMupoBaHHOCTh yMEHHSI BBIICISATH CYIIECTBEHHBIE TPU3HAKU
BUPYCOB, KJIETOK MPOKApHOT H OSYKAPUOT; OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OpPTaHW3MOB, BHJIOB, OMOTEOICHO30B U 3KOCHUCTEM;
0COOEHHOCTH TPOIIeCCOB 0OMEHa BEUIECTB U MPEBPALICHUS YHEPIHU B
KJIeTKe, (DOTOCHHTE3a, TUIACTHYECKOTO W DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeiH03a, OIUIOAOTBOPCHHS, pa3BUTUS WU
Pa3sMHOXKCHUS, MHIMBHIyaIbHOTO Pa3BUTHs OpraHW3Ma (OHTOTeHe3a),
O0pBOBI 3a CyIIECTBOBAHUE, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHU,
OpUCIIOCOOJICHHOCTH OpPraHU3MOB K cpele OOHWTaHus, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI€HHBIX H3MEHEHUI B SKOCHCTEMAax
CBOEH MECTHOCTH, KpPyroBOPOTa BEIIECTB M IPEBpAILCHUS SHEPTHH B
ouocdepe

YMeHne ucnoJib30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTUUECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJIsl I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB
pa3HbIX CHCTEMAaTHYECKHX TPYII; B3aUMOCBS3M OPTaHU3MOB U CPEJIbI
0o0WTaHUs; €IUHCTBA YEIIOBEYECKHX pac; HEOOXOJIMMOCTH 30POBOTO
o0Opa3a >KM3HHM, COXpaHEHHs pa3HOOOpa3usi BUAOB U IKOCHCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IIPUPOJIbI U YEIOBEUECTBA

YMeHHe KpPUTHYECKH OIICHUBaTh WHMOpMAIU0 OHOJIOTHYECKOTO
COJICpXKaHUsS, WHTEPIPETHUPOBATh ITUUYECKHUE ACIEKTHl COBPEMEHHBIX

HCCIICTOBaHUM B Ouooruu, MEIHITNHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh ri00abHBIC DKOJIOTHYCSCKHUE pOOJIEMBI
COBPEMEHHOCTH, (pOPMHPOBATH MO OTHOUICHHIO K HUM COOCTBEHHYIO
TTO3UITUIO

INEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
EI'2 11O BUOJIOI'NH

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

buonorusa xak HayKa. ’KuBbIe CHCTEMEBI U UX HN3YUCHUC
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CoBpemeHHass OHOJOTHsI — KOMIUIEKCHash Hayka. buonoruyeckue Hayku U
u3ydaemble MMU Tpobiembl. DyHAaMEHTAIbHBIC, NMPUKIATHBIE W TMOUCKOBBIC

HAaY4YHBIC UCCJICAOBAHUA B OHOJIOTHH.

3HaueHue OuonoruM B (HOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTuHbel mupa. [Ipodeccun, cBsizanHble ¢ Ouosorueid. 3HaueHHe OHOJOTUU B
MPAKTUYECKOH JEATEIIbHOCTH YeJOBEeKa: MEAMIIMHE, CEeJIbCKOM XO3SHCTBE,
MIPOMBIIIJIEHHOCTH, OXpaHe MPUPOIbI

1.2

JKuBbIe CUCTEMBI KaK MpeaMeT M3y4deHHs Ouonoruu. CBONCTBA JKMBBIX CHCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTb M ILEIOCTHOCTh, CIIOXKHOCTb U
YHOPSIAOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLus,
CaMOBOCHPOU3BEICHUE, PA3APAKUMOCTh, H3MEHYMBOCTb, POCT U Pa3BUTHE.
YPpOBHHM OpraHHU3alMM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBbIN,
OpPraHu3MEHHBIN, TOMYJIALMOHHO-BUI0BOM, 3KOCUCTEMHBIN

(buoreoneHoTuueckuii), OuocdepHsiid. I[Iporecchl, MPOUCXOIANINE B >KUBBIX
cucremax. OCHOBHbIE MpU3HAKU >KUBOro. JKu3Hb Kak (opma CylIecTBOBaHUS
MaTepUH

1.3

Metonsl Omonormyeckoid Hayku. HalOmronenue, wu3MepeHHe, SKCIEPUMEHT,
cucrteMatusanus, MeraaHanu3. I[loHsTue o0 3aBUCUMOM U  HE3aBUCUMOU
nepemeHHol. [lnanupoBanue skcniepuMenTa. [locraHoBKa M MpoBepKa TMIOTES.
HyneBas runore3a. Ilonsitue BbIOOpKHM U €€ pocToBepHOCTh. Pa3bpoc B
Oouonornuecknx AaHHBIX. OIlIEHKa JTOCTOBEPHOCTH IMOJIYUEHHBIX PE3yIbTaTOB.
[IprurHBl HCKaXXEHUS PE3YIBTATOB JKCIepUMEHTA. [IOHATHE CTaTUCTUYECKOIO
TecTa

KneTka kak Omosiorudyeckasl CicteMa

2.1

Knerka — cTpyKTypHO-(DYHKIIMOHAJIbHAS €IMHHIA XKHUBOTrO. VCTOpUS OTKPBITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
HInefinen, P. Bupxos). OCHOBHBIE MTOJIOKEHHSI COBPEMEHHOMN KIJIETOYHOI Teopuu.
MeTobl MOJIEKYJIIPHON M KJIETOYHON OMOJIOTUHM: MUKPOCKOMHS, Xpomarorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe
LEHTPU(PYTUPOBaHUE, KYIbTHBUPOBAHHE KIETOK

2.2

XHUMHYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAaMUKPOIJIEMEHTHI. Bona u
€€ poJIb KaK pacTBOPUTEIIS, pE€areHTa, y4acTue B CTPyKTypUPOBAaHUU KIIETKH,




TEIUIOPETYSAIMH. MUHEpalIbHbIE BEIIECTBA KICTKU, X OMOJIOTHYECKas POJIb.
Ponp kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue mnonumepbl. benku. AMUHOKHCIOTHBIH cOCTaB  OEJIKOB.
CrtpykTypbl OeKoBoi MOIeKybl. [IepBudHast CTpyKTypa Oelika, MenTUIHAS CBS3b.
Bropuunas, TpetnuHas, 4eTBEpTHUYHAs CTPYKTYpHI. JleHaryparusi.

CgoiictBa 6enkoB. Kimaccudukamnus 6enkos. buonornueckue GyHKIIMNA OSITKOB.
VYrneBonbl. MoOHOCaxapu/ibl, 1UCaxapuabl, OJIMTOCAXAPUAbI U OJIUCAXAPUIBI.
OO0muit mnaH cTpoeHuss U (PU3MKO-XMMUYECKHE CBOMCTBA  yIJIeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuaer. T'mapodunbHO-THAPOGOOHBIE cBOMcTBa. Kiaccudukarus TUIUIOB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, CTEepoubl. buomornyeckue QyHKIHH
munuaoB. O0mre cBoiicTBa OUONIOrHUECKUX MEMOpPaH — TEKy4eCcTh, CHOCOOHOCTh
K CaMO3aMbIKaHUIO, TOIYIIPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JIHK nu PHK. Ctpoenne HykJIeMHOBBIX KUCIIOT.
Hyxneoruapl. [puanun xommuiementapaoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupans. Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK.
Bunel PHK. @yukunn PHK B knetke.

Crpoenue wmoinekynsl AT®. Makpospruueckue cBasu B Mosekyine ATO.
buonornueckue pynkunn AT®. BoccTaHoBineHHBIE IEPEHOCUYHUKH, UX (YHKIMH B
kietke. CexkBennposanue [JHK.

CtpykTypHast Ouoyorus: OMOXMMHUYECKHME U OMOPU3MYECKUE HCCIEIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOMN CTPYKTYPhI OMOMOJIEKYIT
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Tunst KJIETOK: AyKapuoTHUYECKas U IIPOKapUOTHYECKAS.
CtpykTypHO(DYHKIIMOHATIbHBIE 00pa30BaHUS KIJIETKH.

CrtpoeHre TpoOKapHOTUYECKOW KJIeTKU. KileTouHas cTeHKa OakTepwii U apXeid.
OcoOeHHOCTH CTpOeHUsi TreTepoTpoPHON U aBTOTPOPHOM MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

CrpoeHre U (QyHKIMOHUPOBAHUE SyKapUOTHUeCKOW kieTku. [lnasmarumyeckas
MeMOpaHa (rutazmanemma). CTpyKTypa IIa3MaTuuecko MeMOpaHsl. TpaHcropT
BEIIECTB uepe3 IUIa3MaTUYEeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
obneruénnas nud¢y3us), aKTUBHBINA (MEPBUYHBIA M BTOPUYHBIN aKTUBHBIH
tpaHcnopt). [loxynponunaemocts MeMOpaHbl. PaboTa HaTpHii-KanueBoro Hacoca.
DHJIOUKTO3: MUHOLUTO3, (paronmTo3. Dk3omuuTo3. Knerounas crenka. CTpykrypa
1 (YHKIUU KIETOYHON CTEHKH pacTeHU, IpuOoB.

Huromnasma. Iluto3zomnb. [{utockener. [[BuxkeHue wnurtomnasMel. OpraHouabl
kietkd. OpHOMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MAaTHYeCKas CeTh
(BIIC), anmapar ['oabmku, TU30COMBI, UX CTpPOCHHE U (QYHKIHMH. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIeTKH. CTpoeHHe TIpaHyJIsSIpHOrO0 PETUKYIyMa.
CuHre3 pacTBOpUMBIX O0ekoB. CHHTE3 KIETOYHBIX MeMOpaH. [ magkuit

(arpaHynspHBIA) SHAOIUIA3MATHYECKUN peTHKyiIyM. CekpeTopHas (QyHKIHS
anmapara ['onbmxu. TpancmopT BemiecTB B KJETKe. Bakyonum pacTUTENIbHBIX
kierok. Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOWIBI KJIETKA: MUTOXOHJIPUH, TUTACTH/IBI.

Crpoenre U (yHKIMM MUTOXOHJpUM M TulacTUl. llepBuuHbIe, BTOpUYHBIE U
CIIO)KHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOUIMX  AYKapuoT.  XJIOPOILUIACTBHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTECHUM.

HememOpannble opraHousl kinetku CrtpoeHue M (YHKIMM HeMEMOpaHHBIX
OpraHouioB KjeTku. Pubocombl. MuxpopunameHTbl. MpllIeUHbIE KIIETKH.
Muxkpotpybouku. Kierounsiit mentp. CTpoeHHe U JBHXEHHE KTYTUKOB H
pecHruek. Mukpotpy6ouku nutomiasMsl. LleHTpross.

Anpo. OGonouka sapa, XPOMAaTUH, KAapUOILIa3Ma, SAPBINIKH, UX CTPOCHHE U
¢byHkuu. SnepHbiii OenkoBblid MaTpukc. IIpocTpaHcTBEHHOE pacnoyioKeHHe
XpoMocoM B UHTep(ha3HOM siipe. benku XpoMaTnHa — TUCTOHBI.

Kinerounsle BkntoueHuss. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK dYKapUOT

(pacTuTeNbHOM, YKUBOTHOM, I'PUOHOIT)
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AccUMUIISIINS U TUCCUMWISIIIASL — JIBE CTOPOHBI Merabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(MHBIN U TeTepOoTpOdHBIH. YdacTue KHUCIOpoAa B OOMEHHBIX
mpoueccax. OJHepreTuueckoe obecrneueHue KieTku: mnpespameHue AT B
oOMeHHBIX Tmporeccax. DepMEHTATHBHBIA XapaKTep pPEaKIuil KIETOYHOTO
Metabonu3ma. DepMeHTB, X CTPOEHUE, CBOWCTBA U MEXaHU3M JICHCTBUSL.
Kodepmentsl. Otnuumst QepMEHTOB OT HEOPraHMYECKUX KaTaIU3aTOpPOB.
benkuaktuBaTOphl u OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOpPOCTH
(hepMEeHTaTUBHBIX PEaKIMil OT pa3INYHbIX (PAKTOPOB.

[lepBuuHbIil cuHTE3 oOpraHudeckux BemectB B kierke. dorocunre3. Poiab
XJIOpOIUTacTOB B mporecce QorocuHTe3a. CBeroBas W TeMHOBas (asbl.
[IponykTuBHOCTH (QoTOCHHTE3a. BnusHME paznuyHbIX (AKTOPOB HAa CKOPOCTh
¢dbotocunTe3a. 3HaueHue HOTOCUHTESA.

Xemocunres. PazHooOpazne opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIUPYIOIIHE
OakTepuu, >kene300aKTepuu, cepoOaKTepuu, BOAOPOIHBIE OaKTepuu. 3HauCHUE
XEMOCHHTE3A.

AnaspoOHble opranusMbel. Buner Opoxenus. [IpomgykTel OpoxeHHS H HX
UCIIOJIb30BAaHHUE YEJOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTEIIN OOJIC3HEH.

AdpoOHBIE OpraHU3MBI. JTambl dHEPreTUIecKoro odmeHa. [loAroToBHTENBHBIN
stan. ['ukonu3 — 6ecKucIopoaHOE pacuIeINIEHUE TII0KO3bI.

buonoruyeckoe OkuciIeHHE, WM KJIETOUYHOE IbIXxaHWe. Poiab MHUTOXOHIpUN B
nporeccax 6uosoruyeckoro okuciaeHus. Liuknuueckue peakiuun. OKUCIUTENBEHOE
¢dochopunuposanue. [IpenmyiiecTsa a3poOHOro MyTH 0OMeHa

BCIICCTB IEPE aHa3p06HBIM. 9(1)(I)CKTI/IBHOCTL SHEPreTUICCKOro oOmeHa
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Peakuuu matpuyHoro cuHTe3a. [IpUHIUI KOMIUIEMEHTAPHOCTH B PEAKITHSIX
MaTpUYHOTO cUHTe3a. Peanu3zanus HacieacTBeHHON nHGopMaluu. [ eHeTnueckuii
KoJ, ero cBoictBa. TpaHckpunuusi — Martpuudbld cuHTe3 PHK. Ilpunimmnst
TPAHCKPHUIIIIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIICIIEHOCTh, aCUMMETPHYHOCTD.
Tpancnsmus u e€ sranel. Yyactue tpancnoptHeix PHK B GmocunTtese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHOKuciIOT. Poib pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHoMa y MpoKapuoT U DYKapUoT. Perynsius akTHBHOCTH T€HOB Y
npokapuot. ['unoresa omnepona (P. XKako6, K. Mano). Perynsauus oOMEHHBIX

IIPOLIECCOB B KJIEeTKe. KileTouHbIi roMeocTas.

Bupycbl — Heknetounble (GopMbl KU3HU U oOnuraTHble napasuthl. CTpoeHue

MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

Bupycnsie 3a0oneBaHus yenoBeka, *KHBOTHBIX, pacreHuit. CIINI, COVID-19,
COIIMAIIbHBIC M MEIUIIMHCKUE TPOOIIEMBI

2.6

Knerounsrii iuki, ero nepuoast u perymsinus. Matepdasa u mutos. OcobeHHOCTH
mporeccoB, Mnporekaromux B uHTepdaze. [loaroroBka KIETKHM K ACIEHUIO.
[IpecunTeTnyeckuii (MOCTMUTOTHUECKHUH ), CHHTETUUECKHI M TOCTCUHTETUYECKUM
(IpeMUTOTUYECKUI ) TIEPUOIBI UHTEP(A3BL.

Marpuunbiii cunte3 JHK — pemnmukaums. Ilpunuunsr permukanuu  JIHK:
KOMILUIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIAPAUIEIbHOCTb.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TeroMepa3a. XpPOMOCOMHBIM Ha0oOp KJIETKH — KapuoTum. JIUriowaHeii wu
rarmiouaHbI  Habopbl XpoMocoM. [‘omomoruynbsie Xpomocombl. I[lomoBwie
XPOMOCOMBI.

Jenenue knetkn — MuTo3. CTaguu MUTO3a U IPOUCXOASIINE B HUX IPOLIECCHI.
Tunel muto3a. KapnoknHe3 M IHUTOKHMHE3. bHonormyeckoe 3Ha4Y€HHE MHTO3a.
Perynsmus mutoTndeckoro nukia kiaeTku. [Iporpammupyemast kineTodHasi ruoens
— aromnTo3.

CDYHKHI/IOHaJ'ILHaH TCHOMHKA

OpPaHI/ISM Kak OMOJIOTHYeCcKasi CHCTEMaA

3.1

OAHOKIIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE ~ OpPraHu3Mbl U
MHOTOTKaHEBbIE OPTraHU3MBI.

@opMbl pa3sMHOXKEHHUS OpraHU3MOB: Oecmojioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buabl  Gecriosioro  pasMHOXKEHUS:  [OYKOBaHHWE,  CHOPYJIALMS,
(bparmMeHTays, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [lomoBeie kiIeTku, Uau rameTsl. Melo3. Cranuu meio3sa.
[ToBenenne xpomocom B mero3ze. Kpoccunrosep. bruonornyecknii cMbIci Meiio3a




Y MOJIOBOTO Ipouecca. Meio3 u ero MecTo B dKU3HEHHOM LIUKJIE
OpraHU3MOB.

[Ipen3zaponpiieBoe paszputHe. ['ameroreHe3 y XKUBOTHBIX. llojoBble Jkene3bl.
OO6pa3zoBaHue U pa3BUTHE MOJIOBBIX KIIeTOK. Criepmarorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK. OIUIOAOTBOpPEHHE U 3MOPHOHAIBHOE PAa3BUTHE >KUBOTHBIX.
CrocoObl  OMJIOAOTBOpPEHUS:  HapyKkHOe, BHyTpeHHee. [lapTeHoreHes.
WupuBuayansHoe pa3BUTHE OpraHu3MoB (oHTorenes). Cramum sMOpuoreHesa
YKUBOTHBIX (Ha npumepe Jsrymku). Jpoonenne. Tumbl apodnerus. OcobeHHOCTH
NpoOsieHus] MJIEKOMUTAIOIMIKX. 3apOJbIIIeBble JIMCTKU (racTpyiisiuus). 3akiiaaka
OpPraHoB M TKaHEW W3 3apOJbIIIEBBIX JMUCTKOB. B3auMHOe BIUsHUE YacTed
pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHANIBbHAS WHIAYKIKA). 3aKkjiajka IuUlaHa
CTPOCHHS KMBOTHOTO KaK pe3ylbTaT HEPAPXUUECKUX B3aWMOJCUCTBUN TEHOB.
Bnusnue Ha »MOpHOHANBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpYKaroIIeH
Cpebl.

Poct u pazButue xuBoTHBIX. [locTamMOpronansHbIil iepuo. [Ipsmoe u Henpsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHoJOrmueckoe 3Haue€HUE MNPSIMOIO U HENPSAMOro pPa3BUTHUS, HX
pacrnpocTpaHeHue B mpupoe. Tumbl pocta >KUBOTHBIX. DaKTOPBI PErYISILIUKI POCTa
KUBOTHBIX M 4enoBeka. CTaguy MoCTIMOPHOHAILHOTO Pa3BUTHS Y KUBOTHBIX U
yenoBeka. [leproabl oHTOreHe3a yenoBeka.

PaszmHoxeHne u paszButue pacteHuid. ['amerodputr m cmopodur. Meiioz B
KU3HEHHOM IMKJe pacrteHuil. OOpazoBaHHe cIop B Ipoliecce Meio3a.
I'amerorenes y pactenuii. OIUIOAOTBOPEHHE U Pa3BUTHE PACTUTENIBHBIX
OpraHu3MoB. /[BoiiHOe OIIOAOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BuUTHE CeMEHU. MeXaHU3MBI pEryiIsiliii OHTOT€HE3a Y PACTCHUN U )KMBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTHA I'CHCTHKU KAK HAYKH. OCHOBHBIC TCHETUYECKHUE
MOHATUS H CHMBOJBLL. [ OMOJIOTHYHBIC XpOMOCOMBI, aJlIJICJIbHBIC TCHBI,
AJIbTCPHATUBHBIC TIPU3HAKH, I[OMHHaHTHBIﬁ n pGHeCCHBHBIﬁ IMPpU3HAK, TOMO3UTI0Ta,
rerepo3nurora, Yucras JIMHUA, FI/I6pI/II[I>I, T'CHOTHUII, (i)eHOTI/IH. OcHOBHEBIE METOAbI
T'CHCTUKHU! FI/I6pI/II[0J'IOFI/I‘-ICCKI/H71, III/ITOJ'IOFI/I‘-ICCKHﬁ, MOHGKYHSIpHO-FeHeTI/I‘IeCKI/Iﬁ
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Monorubpunnoe ckpemuBanue. [lepBbiit 3akoH MeHens — 3aKoH eInHo00pa3us
rubpunoB nepBoro rmnokosieHus. IIpaBuiio nomuHHpoBaHus. Btopoil 3akoH
Menpens — 3aKOH pAacIUCIUICHHA IPU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. ['unores3a 4McTOTH raMer.

AHamuzupyrolee ckpelmnBaHue. [IpoMexyTOuHBI XapakTep HacileJOBaHMSL.

PaCH_IGHJIeHI/Ie IMPU3HAKOB IIPpXU HCIIOJIHOM JOMUHUPOBAHWH.

JluruOpuaHoe ckpemmBaHue. Tperwii 3akoH MeHnaens — 3aKOH HE3aBUCHMOTO
HacjeA0BaHUs Tpu3HaKkoB. [{uTonornyeckne OCHOBBI TUTHOPHUIHOTO

CKpEILIMBAaHHUS.

CueruieHHOe HacienoBaHue npu3HakoB. PaGorer T. Moprana. CuerieHHOE
HACJICIOBAHUE TE€HOB, HAPYILICHHWE CIEIUVICHUS MEXAY T'eHaMHh. XPOMOCOMHAs
TEOpHs HACJIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIH MEXAaHHM3M OIpEACNICHUs Moya. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblid U reTeporaMmeTHbI mnoi. ['eHeTmueckas

CTPYKTYypa IIOJIOBBIX XpoMocoM. HacneroBanne npu3HaKkoB, CHEIUICHHBIX C I10JIOM.

I'enoTun kak nenoctHas cucrema. [neioTpornus — MHO)KECTBEHHOE JEHCTBUE I'eHA.

MHOKEeCTBEHHBIN aJIJICIU3M. B3aHMOHCﬁCTBHe HCAJJICJIIbBHBIX I'CHOB.

KommnementapHocts. Onuctas. [lonumepus
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B3aumopeiictBue reHotMma u  cpeapl npu  GopMupoBaHWM  (EHOTHIIA.
N3MeHunBOCTh NMpr3HAaKoB. KauecTBEHHbIE U KOJIMYECTBEHHBIE MPU3HAKUA. Bubl
M3MEHYMBOCTH: HEHACJIC/ICTBEHHA ¥ HACJICICTBECHHAS.

Monudukanonnass  MU3MEHYMBOCTh. Ponmb  cpembl B (popMupOBaHUU
MoaubUKAITMOHHOW 3MeHYnBOCTH. Hopma peaknmm npu3Haka. BapuaruoHHBIH
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOIM(UKAIMOHHON
H3MCHYHBOCTH.

I'enoTnnnueckass wW3MEeHYHMBOCTh. CBONMCTBA TE€HOTHIIMYECKON H3MEHUYHMBOCTH.

BI/II[BI TeHOTHITMYECKONH M3MEHUYNBOCTH KOM6I/IHaTI/IBHaH, MYyTallMOHHas.

KomOunaTtuBHasT W3MEHYMBOCTh. Meio03 M TOJOBOM MpOIleCC — OCHOBA
KOMOMHATHBHOM HM3MEHYMBOCTA. PoJIb KOMOMHATHUBHOM WM3MEHYMBOCTH B
CO3JJaHUU TEHETHYECKOT0 pa3HOOOpa3us B Mpeenax OJHOro BUA.

MyTtainmonHass UW3MEHYMBOCTb. Buabsl MyTauuid: TI€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE M  HHAYLUUPOBAHHbIE MyTaluu. SaepHele u
uuToriazMatnyeckue myrauud. CoMaTH4eCKUe U MOJI0Bble MyTauuu. [IpudanHsl
BO3HUKHOBEHMsSI MyTauuid. MyTtareHsl W WX BIUSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTALMOHHOI'O Mpoliecca. 3aKOH TOMOJIOTMYECKHX PSJOB B
HacyencTBeHHo! n3menuuBoctu (H.M.

BaBI/IJ'IOB). BHCHI[epHaH HU3MCHYHUBOCTb N HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas mOporpaMMa HMCCIEOOBAHUS TE€HOMaA
yenoBeKa. MeTonbl  HM3Yy4eHUs TEHETMKM  YeJOBEKAa: TIEeHEaJOrMYecKuid,
OJIM3HELIOBBIMH, IUTOTEHETUUECKUH, MO YJISIIUOHHO-CTAaTUCTUYECKHH,
MOJIEKYJIIPHO-T€HETUYECKHIA. CoBpeMeHHOe onpeAeseHue TCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHME, TEHOTUIIMPOBAHHUE, B TOM YHUCJIE€ C IMOMOIIBIO
[TI[P-ananu3a. HacneactBeHHble 3a00neBanus yenoBeka. [ eHHbIe U XPOMOCOMHBIE
Oone3HM YenoBeka. bBoOJe3HM ¢ HACIEACTBEHHOM MPEApacroyiOKEHHOCTHIO.
3HavYeHNEe MEIUIIMHCKON TeHETUKHU B TIPEIOTBPAIICHUN

U JICYEHUU TE€HETUUECKUX 3a00sieBaHnil ueiaoBeka. CTBONMOBBIE KIIETKH
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JlomecTukanys u ceseKkuusl. 3apokJIeHUE CEJIEKLIUU U TOMECTUKAUU. Y YeHHE
H.N.

BaBuioBa 0 1ieHTpax MpOUCXOXKICHUS U MHOT00OpPa3usl KYJbTYPHBIX PACTECHUHU.
Ponb cenexuuu B co3aHUM COPTOB PaCTeHUI U OPOA KUBOTHBIX. CopT, 1Opo/Ia,
mTaMM. 3aKOH FOMOJIOTUYECKUX PsIIOB B HAcleACTBEHHOW m3MeHuuBocTu H.M.

BaBI/IJ'IOBa, €ro 3Ha4YCHHUEC IJIsA CCHCKHHOHHOI;'I pa6OTI)I.

Meroapl ceneKImoHHOM paboThl. MCKycCTBeHHBIM OTOOp: MAacCOBBIA U
WHJIUBUYAJIbHBIN. JrTamsl KOMOMHAIIMOHHOMN CCJICKIIMH. HcnreiTanue
Mpou3BOUTENIed MO MOTOMCTBY. OTOOp O TE€HOTHUIy C TMOMONIBIO OIICHKH
(dbeHoTHIa TOTOMCTBA M OTOOP 0 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CEICKIIMOHHOM paboThl. PaguannoHHbIil 1
XUMHYECKHUI MyTareHe3 Kak ICTOYHHK MYTallUi Y KYJIbTYPHBIX (hOPM OPraHU3MOB.
Hcnonb30BaHne T€HOMHOIO PEJAKTUPOBAHUS U METO/10B pekoMOMHaHTHBIX JIHK
JUIS TIOJTyYEHHS] HCXOJHOr0 MaTepuaiia Juisl cenekuuu. [loaydenre noaumionios.
BuytpuBunoBas rubpuauzanusa. BIM3KOPOIACTBEHHOE CKpPELIUMBAaHUE, WIIU
uHOpuaMHT. HepoacTBeHHOE CKpeuuBaHue, Wid ayTOpuauHr. ['eTepo3uc u ero
npuyrHbL. Vcnonp3oBanue rerepo3uca B cenekunu. OtnanéHHas ruOpuan3ams.
[Ipeononenne Oecrioaus MEXBUIOBBIX THUOPUAOB. JlOCTHXKEHUS CENEeKIUU
pacTeHUN U KUBOTHBIX

3.7

OOBEKTHI, UCIIOJIb3YEMbIE B OMOTEXHOJIOTUH, — KJIETOUYHbBIE U TKAHEBBIE KYJIbTYPBI,
MUKpPOOPTaHU3Mbl, HUX XapakTepUCTUKa. TpaguluoHHas OUOTEXHOJOTHS:
xJieboneueHne,  MOJTy4eHHE  KHCJIOMOJIOYHBIX  IMPOAYKTOB,  BUHOJEINHE.
MuxkpoOuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTMYECKHX TEXHOJIOTHH.
[IpousBoncTBo  Oenka, aMUHOKUCIOT U BUTaMUHOB.  McKyccTBeHHOE
OILUIOAOTBOpEHUE. PEKOHCTpyKIUs SAWLEKICTOK W KIOHMPOBAHUE >KUBOTHBIX.
MeTto TpaHCIUTAaHTalUK SAEp KIETOK.

XpoMOCcOMHass M Te€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W
KoHCcTpyupoBaHue pexomOuHaHTHRIX JIHK. J[locTikeHuss U mepCrneKTHBBI
XPOMOCOMHOM 1 T€HHOH MH)KeHepuU. MenninHcKkue OMOTEXHOIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK

CucreMa 1 MHOTOOOpa3re OpraHMIecKoro Mupa
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buonormueckoe  pazHooOpazue  opranuzmoB.  CoBpeMeHHass  cUcCTeMa
opraHudeckoro wmwupa. IlpuHumnel knaccupukauuu opraHu3mMoB. OCHOBHbIE
CHCTEMaTUYEeCKHE I'PYIIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOEHUS U KU3HEAEATEIBHOCTH OJIHOKJIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHbIE TPUObI, OJHOKIETOUYHbIE BOJOPOCIH, JPYrHe
npotucthl. KosloHnanbHble opranu3Mbl. [IBH)KeHHE OHOKIETOYHBIX OPraHU3MOB:
amMEOOUAHOE, )KTYTUKOBOE, PECHUYHOE. 3alllUTa y OJHOKJIETOYHBIX OPTaHU3MOB.

Pa3I[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer

4.2

MHorokJieTouHbI€ pacTeHHs. B3anMOCBs3b YaCTEW MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opranbl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O opraHuzma. Opranusm Kak
eauHoe 1enoe. Tkanu pacTeHui. TUIBI pacTUTEIBHBIX TKaHEH: 00pa3oBaTebHas,
MMOKPOBHAs, TPOBOAIIASA, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTPOCHHS,
(GyHKIUI 1 paciooKeHUs TKaHEel B OpraHax pacTeHUun

4.3

BereraruBHble 1 reHepaTUBHBIE OpPraHbl pacTeHU. OyHKIMA OPraHOB U CUCTEM
opranoB. Kapkac pacreHuil. J[BM>keHUE MHOTOKJIETOUYHBIX PACTEHUN: TPOIIU3MBI U
Hactuu. IlornomieHue BOXBI, YIVIEKUCIOTO ra3a M MUHEPAIBHBIX BELIECTB
pacrenusimu. Jlpixanue pactenuil. uddysus ra3oB yepe3 NOBEPXHOCTh KIETKH.
TpancnopTHele cuctembl pacteHuil. Bobigenenue y pacrenuil. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrtBa MacCUBHOM M XUMHUYECKOH
3auThl. OUTOHIMIBL.

PaznpaxxuMocTs M peryisiumst y OpraHu3MoB. Pa3pa)kuMOCTb M pEryssauus y
MHOTOKJIETOYHBIX pacTeHHI. POCTOBBIE BElIECTBA U MX 3HAUECHUE

4.5

MHOroKk1€TOYHbIE  KUBOTHBIE. B3aMMOCBSA3pb  4YacT€ll  MHOTOKJIETOYHOIO
opranusma. TKaHU, OpraHbl U CHCTEMBbl OPraHOB MHOT'OKJIETOYHOTO OPraHU3Ma.
Opranusm kak eauHoe nenoe. ['omeoctas. TkaHU )KMBOTHBIX M 4enoBeKa. THIIbI
KUBOTHBIX TKaHEl: SIUTeNualibHas, COCJUHHUTENbHAs, MbIIIEYHAasl, HEepBHAs.
Oco6eHHOCTH CTpOeHMs, PYHKIUH U pacHoI0kKEeHUs TKaHEeH B OpraHax »KMBOTHBIX
U 4€JI0BEeKa




4.6

Oprassl U cHUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB M CHCTEM OPIaHOB.
Omopa Ttenma opranu3mMoB. CkeneTsl OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii 1 BHyTpeHHHU ckeyieT. CTpOeHHWE W THIbI COCAUHEHUS
KOCTEH.

JIBrK€HHEe MHOTOKJIETOYHBIX JKUBOTHbIX. lluTanue xuBOoTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue XUBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
JIErOYHOE JIbIXaHUeE.

JIpIXxaHue TMO3BOHOYHBIX KUBOTHBIX. DBOJIOIMOHHOE YCIOKHEHHE CTPOEHUS
JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. J[pIXarenbHas cucTeMa yesioBeka. MeXaHu3M
BEHTWJSILMM JIETKUX y NOTUL M MIEKONUTAOIMX. TpaHCHOPT BELIECTB Yy
OpraHu3MoB. TpaHCHOPT BELIECTB y XUBOTHBIX. KpoBeHOCHas cucrema u €€
OpraHsbl. KpoBeHocHas  cucrema  MO3BOHOYHBIX  KMBOTHBIX. Kpyru
KpOBOOOpAIICHHs. DBOJIOIMOHHBIC  YCIIOKHEHUS CTPOCHHSI KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BplieneHue y opraHu3moB. Beiaenenue y
#KUBOTHBIX. CoKpaTtutenbHble Bakyosnu. Opransl BelieaeHus. CBs3b MOJOCTH Tella
C KPOBEHOCHOM W BBIIEIUTEIBHON cUCTEeMaMu. BplfeneHre y M03BOHOYHBIX
KUBOTHBIX. 3aIIMTa Y MHOTOKJIETOUHBIX KUBOTHBIX. [ [OKPOBBI U X IPOU3BOHBIE.

PaznpaxumMocTh U perynasanus y Opranu3mMoB. Pa3ipa)kuMocTh y OJJTHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3znpaXuMoCTb W perysiius y MHOTOKJIETOYHBIX
pactenuii. PocToBbI€ BelIECTBA U UX 3HAUEHUE.

HepBHas cucrema u pediiekTopHas peryisius y MHOTOKJIETOUHBIX >KUBOTHBIX.
HepBHas cuctema u €€ otaensl. DBONIOIUOHHOE YCIOKHEHHE CTPOEHUS HEPBHOU
CHUCTEMBI Y KUBOTHBIX.

Pa3pabotka anropurmMoB u mporpamm ans 3(pGEeKTUBHON (YHKIIMOHATbHON
aHHOTallMd  TE€HOMOB,  TPAHCKPUIITOMOB,  IIPOTEOMOB,  MeTabOJIOMOB
MHUKpPOOPTaHNW3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpFaHI/ISM YCJIOBCKA U €T0 3JO0POBLEE

5.1

Opransl 1 cUCTEMBI OPTaHOB uyenoBeka. OTAEbl TOJTOBHOTO MO3Tra MO3BOHOUYHBIX
KHUBOTHBIX. Peduiexc u pedaextopHas nyra. be3ycnoBHbie U yciI0BHBIE pedIeKCh.
I'ymopanbHass perymsuuss M SHIOKPUHHAs CUCTEMA MXUBOTHBIX W YEJIOBEKa.
Kenes3pl HSHIOKPUHHOM CHCTEMBI W HUX TOPMOHBL. JlelCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM W SHIOKPHUHHOHM cucteMm. ['unotamamo-runodusapHas
cuctema. Pedrnekc u pednexkropHas ayra. besycinoBHbIe U yCIOBHBIC pedIeKChI




3ammra opranu3ma ot Ooje3Hei. IMMyHHasi cuctema yenoBeka. KieTouHslld u
TYMOPJIbHBIA MMMYHHUTET. BpoXXAEHHBINA, NPHOOpPETEHHBIM crenuduyeckui
UMMYHHUTET. Teopusi  KIOHAJIbHO-CEIEKTUBHOro ummyHutera (IL.Opaux,

5.2

®.M.beprer, C.ToneraBa). BocnamurtenbHble OTBETHI OpraHusmoB. Poib

BPOXIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBeHocHas cucrema u e€ opransl. Cepjle, KpOBEHOCHBIE COCYAbI U KPOBb.

5.3 )

Kpyru xpoBoobparienus. Pabora cepaia u e€ perynsius

Hbixanue yenoBeka. {uddy3us ra3oB yepe3 NOBEPXHOCTh KJIETKU. J[pIxarenbHas
5.4 crcTema yenoBeka. JlpIxarenbHast TOBEpXHOCTh. Perymsnus apIxanusi.

JlbIxatesbHble 00bEMBI

[MumeBaputenbHas cucremMa dyenoBeka. OTAeNbl MHINEBAPUTEIFHOTO TPAKTA.
55 [MumeBapuTenbHble  JKene3bl.  BHYTpHUIIOIOCTHOE M BHYTPUKIIETOYHOE

MUIIEBapPEHUE

[TokpoBsl W wux mnpowmsBoanble. Opranbl BbeneHus. llouku. Crtpoenue u
56 ¢bynkunonupoBanue Hepona. OunbTpanys, ceKpeuuss 1 00paTHOE BCACHIBAHHE

KaK MEXaHU3MBbI pabO0Thl OpraHoB BblesieHUs1. OOpa3oBaHUE MOYH Y YEIOBEKA

JIBrokeHue YenoBeKa: MplmedHas cuctema. CKeJeTHbIe MBI M UX padora.

5.7 .

CrtpoeHue U TUIIbI COEJUHEHUS KOCTEH

6 Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

OpomonnonHas teopus Y. [lapsuna. [Ipeanoceiku BOSHUKHOBEHUSI TapBUHU3MA.

6.1

JKusHp u HayuHas nesrenpbHOCTh Y. JlapBuHa.

JIBrokyle cuibl 3BoIOIUHM BUJIOB Mo Y. J[apBUHY (BBICOKAas WHTEHCHBHOCTb
pa3sMHOXEHHsT OpraHM3MOB, HAcJEJICTBEHHas W3MEHYMBOCTb, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoir Teopun sBomonmu (CTD). HeilitpanbHas teopus
sBonmon. CoBpeMEeHHAas HBOJIOIMOHHAS Ouonorus. 3HaueHUEe DBOJIIOIMOHHON
Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa




6.2

[Tomymnsimust kak ayeMeHTapHas enuHuna sBomonud. CoBpeMEHHbIE METObI
OIICHKH TEHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYphl MOMyIsnuid. M3meHeHue
reHooHAa MOMYJSIUM KakK 3JIEMEHTapHOE SBOJIOIMOHHOE SIBICHHE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (PaKTOPbI (IBUKYIIUE CUIIBI) IBOJIOLMUA. MyTallMOHHBIH mpoliecc.
KomOunatuBHass u3MeHYMBOCTh. Jlpeiid reHOB — ciydaliHble HEHAINpaBIICHHBIC
W3MEHEHHUS YacTOT ajuleliell B monmynsiusx. DPQPEeKT ocHOBaTeNss. MUrparum.
W3onsmus nonynsuuii: reorpadudeckas

(mpocTpaHCTBEHHAs ), OMOIOTHYecKast (PEPOAYKTUBHAS).

EcrecTtBeHnblii  oTOOp — Hampapisronui  (aktop  dBomronun.  Dopmbl
€CTECTBEHHOT0  0TOOpa: JABIDKYIIMN, CTAOMIM3UPYIOUIUH, pa3pbIBAIOLIUI
(mu3pynrusHbii). [TonoBoit oT6Op.

[IpucnocoOaeHHOCT, ~ OPraHM3MOB  KaK  pe3yibTaT  MHUKPOIBOJIIOIUU.
Bo3HukHOBEHME  TpPUCIIOCOONEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantamuu. [lpumepsl npucnocobieHuil y opranu3smMoB. OTHOCUTEIBHOCTh
MPHUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykrypa. BupgooGpasoBaHue Kak —pe3yabTaT
MUKpO3BOJIIOLUU. M3omsauus — kioueBoil ¢akrtop BuigooOpazoBanus. Ilytu u
CTIIOCOOBI BHI000pa30BaHUS: AJUTOTIATPUIECKOE (reorpadudeckoe),
cuMnarpudyeckoe  (dKOJIOTUYECKOE),  «MTHOBEHHOE»  (TIOJIUILIONAM3AIINS,
rubpuauzanysi). JTUTETbHOCTh  3BONIONMOHHBIX  IMPOLECCOB. MeXaHU3MBI
(dhopMUpoBaHUs OMOIOTHYECKOTO Pa3HOO0pasusl.

Ponb »BostonIOHHON Onosiorny B pa3paboTKe Hay4HBIX METOIOB COXPAHEHHUS
O6nopazHooOpazusi. MUKpPOIBOIIONUA W KOIBOJIIOIUS IMAPA3UTOB M UX XO3SEB.
MexaHu3mbl pOPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOpHOBI
C HEH

6.3

Metoael n3ydyeHus MakpodBoirouuu. [lageoHTomornyeckue MeToabl M3ydEHHS
sBosmonnu. Ilepexomnsie (Gopmbl U (PUIOrEHETUYECKUE PSAbl OPraHU3MOB.
buoreorpadudeckue meronpl uzyuenus sBoorun. CpaBHeHue (Gaopsl U GayHbl
MaTEepUKOB M OCTPOBOB. buoreorpapuueckue odmactu 3emnu. Buasl-sHIeMuku u

PCIMKTEL.

3M6pI/IOJ'IOI‘I/I‘-ICCKI/IC n CpaBHI/ITCJ'IBHO-MOp(I)OJIOFI/I‘-ICCKI/IC MCTObI U3YUCHUA




3BOJIIOIINH. I'eHeTnyeckne MexaHU3MEI OBOJIIOIMM OHTOI'€CHE3a U IIOABJICHHUSA
9BOJIOIINOHHBIX HOBIICCTB. I"'omonoruunsie u AHAJIOTUYHBIC OpraHbl.
PynumenrtapHele  oprabl M araBu3Mbl.  MOJIEKYJISIpHO-T€HETHYECKHUE,
61/IOXI/IMI/I‘ICCKI/IC nu MaTeMaTH4YCCKUEC METOAbI HU3Yy4YCHUA 3BOJIFOIINHA.
T'oMonoruuneie reHwl. COBpeMeHHBIe MCTOABI IMOCTPOCHUA @HHOFGHGTH‘IGCKI/IX
JIepEBBEB.
XpOMOCOMHBIG MyTal1 U 5BOJIIOIHUA 'CHOMOB.

OO6mue 3akoHOMepHOCTH (TIpaBmiIa) IBOTIOIMH. HeoOpaTHMOCTh IBOIIOINY.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOITMHN




6.4

Hay4nbie rumoTe3sl MporuCcX oK IeHUs )KU3HN Ha 3emite. AOMOTreHe3 U MaHCTICPMUS.
JloHayuHble NPEACTABICHUS O 3apOXKACHUU XU3HU (KpeaunoHu3M). 'mnoresa
MIOCTOSIHHOTO CaMO3apOXKACHHUSI )KU3HU U e€ onpoBepkenue onbitamu O. Pemu, JI.
Cnamnannanuy, JI. TTacrepa. [IpoucxoxxaeHue )KU3HU U aCTPOOUOIIOTHSL.
OcHoBHbIE 3Tallbl HeOpraHu4eckou sBostouuu. Ilnanerapnas (reosoruueckas)
HBOJIIOIMS. XUMHUYECKas IBOJIONUSA. AOMOTEHHBIN CHHTE3 OPraHUYECKHIX BEIECTB
n3 Heoprannueckux. Oneir C. Musutepa u I'. IOpu. OGpa3oBanue moJIMMepoB U3
MoHoMepoB. KoaunepBatHas runoreza A.M. Omnapuna, rumoresa HEpPBUYHOIO
oynwoHa /. XonnueitHa, reneTnueckas runotesa I'. Mémnepa. Pu6osumsl (T. Uek)
u runoreza «vmpa PHK» VY. Tunbepra. dopmupoBanwe MeMOpaH H
BO3HUKHOBEHHE MMPOTOKJIETKHU.

Uctopust 3emnu u meronsl €€ mzydenus. Mckonaemble OpraHu4ecKue OCTaTKU.
I'eoxponosnorust u e€ meronpl. OTHOCUTENbHAS M a0COJIOTHAs T'€OXPOHOJIOTHS.

FCOXpOHOHOFI/I‘leCKaﬂ IIKaJia: 50HbI, 9pbI, IICPUOAbI, IITOXH.

HauanbHble 3Tanel oprannyeckoi spostonuu. [losiBieHne u 3BoIOLUS MEPBBIX
KJIETOK. OBoyitoluss MeTrabonu3ma. BO3HUKHOBEHHE TIEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKN KaK aHAJIOT NIEPBBIX Ha 3eMile COOOIIECTB.
CrpomaronuTsl. [IpokapuoTsl U 3yKapuOTHI.

[Ipoucxoxaenue sykapuoT (cuMOHOreHe3). DBOJIOLMOHHOE IPOUCXOXKIACHUE
BUpYcOB. IIpoucxoxkeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBeHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl 3BOMIOUMU BBICHIMX pacTeHU. OcHOBHBIE apoMOp(O3bl
pactenuii. Beixox pacrenmit Ha cymry. IlosiBneHume CHoOpoOBBIX pacTeHHN U
3aBoeBaHne uMHu cymH. CemeHHble pacreHus. lIpoucxoxkneHne IBETKOBBIX
pacTeHuN.

OcHOBHBIE D3Tambl 3BOJIOLUUU KUBOTHOrO Mupa. OcHOBHbIE apoMop(do3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
tumnoB. [lepBbie XopaoBbie KUBOTHBIE. JKU3Hb B BOjIE. DBOMIOIMS TO3BOHOYHBIX.
[Tpoucxoxaenue ampuoduit u pentmwimid. [IporcxoxaeHne MICKOUTAIONTNX U




ntun. [Ipuxaiun  xmrodeBoro apomopdoza. OcBoeHue O0eCro3BOHOYHBIMU U
IMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HU Ha 3eMIie 10 ApaM U NepHoJaM: apXel, MpoTepo30i, Naneo30M,
Me30301, KaiiHO30M. OOmas XapaKTEepPUCTHKAa KJIMMaTa M TE€OJOTHYECKUX
nporieccoB. [losiBieHne u pacuBeT XxapakTepHbIX OPraHU3MOB. YTIIe00pa3oBaHue:
€ro yCJIOBUSI M BIIMSTHUE HA Ta30BBIA COCTaB aTMOCHEPHI.

MaccoBble BBIMUpAHUS — HKOJOTMYECKHE KPU3UCHI mpouuioro. [lpuumHel u

CJIEICTBUSL MAacCOBBIX BbIMHpaHUil. COBPEMEHHBIM 3KOJIOIMYECKUM KPU3HC, €ro
0COOEHHOCTH

6.5

Pasnenst m 3agaunm anTponosoruu. Meroabl aHTpononoru. CTaHOBIIEHHE
MIPE/ICTAaBICHUM O MPOUCXOXKIAEHUU 4denoBeka. COBpEMEHHbIE HAay4HbIE TEOPHH.
CxoncTBO 4yenoBeka € KUBOTHbIMU. CHCTEMaTHYECKOE IOJIOKEHHUE YEJIOBEKa.
CuzerenbcTBa CXOZCTBa YeJI0BEKa c KUBOTHBIMU:
CPaBHUTEILHOMOP(HOJIOTHUECKHE, SMOPHOJIOTUYECKHE, ¢dusuomnoro-
ouoxumuyeckue, nosefeHueckue. OTiauuus  YenoBeKa OT  JKUBOTHBIX.
[IpssMOXO)Ka€HNE U KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. PazBuTHe roJIoBHOrO
MO3ra ¥ BTOPOW CUTHAJIbHOW CHCTEMBI.

JBrkyme cuibl ((haKTOphI) aHTPOMIOTEHE3a: OMOJIOTHUECKUE, COLMAIBHEIE.
CooTHoluleHrne ONOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOI€HEE.
OcCHOBHBIE CTaIUM AHTPOIIOT€HE3a. ABCTPAIIONUTEKN — JIBYHOTHE MPEAKH JTHOACH.
YenoBek ymenslid, IEpBbIE U3TOTOBICHUS OPYAHM Tpya. UenoBek npsMoxo i
U TepBBIA BBIXOA Jrofied 3a mpenenbl A¢puxu. YemoBek reinenbOeprekuii —
o0IMi MpeoK HeaHAEPTAIbCKOrO YelloBeKa M YeloBeKa pa3yMHOro. YemnoBek
HEAaHJIEPTAIbCKUN KaK BHUJ JIOJEH XOJIOAHOIO KJIMMara. YemoBeK pa3yMHBIN
COBPEMEHHOIO THIIA, JEHUCOBCKUI YEIOBEK, OCBOCHHME KOHTHHEHTOB 3a
npenenamu AQpukH.

DOBONIOIUS COBPEMEHHOI'O uejoBeKa. ECTeCTBEHHbI OTOOpP B HOMYJNSLMSIX
yenoBeka. MyTalMoHHbIH mporecc W noaumopdusm. [lonmynsunoHHbIE BOJHBI,
npeiid reHoB, Murpanus u «3GPEKT oCHOBATEN» B MOMYJSAIUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckne packl. [lonstue o pace. bompiime packl: eBpoIeonaHAs
(eBpasmiickasi), aBCTpaJO-HETpOWIHAs  (PKBATOpHUAJIbHAS),  MOHTOJIOUIHAS
(a3maTcko-aMepHuKaHCKas). Bpemst u myTu pacceneHus 4eIoBeKa 1o IUIaHeTe.

EnunctBo  dyenmoBeueckux pac. HayuHas  HeCOCTOSTENBHOCTh — pacu3Mma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpPYXKAroIIed Cpeibl.
Bnusiaue reorpaduyeckoit cpensl M apeiida TreHOoB Ha Mopdosioruio H
(bu3MONIOTHIO YeIoBeKa

ODKOCUCTEMEI U MMpUCymue MM 3aKOHOMEPHOCTHU




7.1

Pa3I[eJ'IBI " 3aJa4M 3KOJIOI'nu. CBs13b DKOJIOTHH C APYruMn HayKaMHu.

Metoaer skosoruu. lloneBsle HaOMIOACHHS. OKCIEPUMEHTHI B IKOJIOTHH:
MPUPOJHBIE W JiabopaTopHbIe. MoaenupoBaHWe B SKOJOTUU. MOHHTOPHHT
OKPYKaroIIel Cpe/Ibl: TOKAIBHBIN, pErHOHAIBHBIN U TJI00aTbHBINA

7.2

Okonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX JeiictBus. Kiaccuduxanms
9KOJIOTUYECKUX (PaKTOPOB: a0MOTHYECKUE, ONOTUYECKHE, aHTPONIOreHHble. O01ue
3aKOHOMEPHOCTH JIeHCTBUA 3Konorudeckux (akropos. Ilpasmio munumyma (K.
[npenrens, FO. JIn6ux). TonepaHTHOCTh. DBPHOMOHTHBIE W CTCHOOHMOHTHBIC
OpraHU3MBl.

Abuotnueckue ¢akropsl. CBeT Kak 3kojoruueckuil ¢akrop. [leiictBue pasHbix
YYaCTKOB COJTHEYHOTO CIIEKTpPa Ha OPTaHU3MBbl. DKOJIOTHYECKUE TPYIITBI paCTeHUI

1 )KUBOTHBIX 110 OTHOHICHUIO K CBCTY. CursanapHas POJIb CBCTA. cDOTO]’IepI/IO,Z[I/ISM.

Temmneparypa kak »skojoruueckuil ¢akrtop. JlelicTBue TteMmepaTypsl Ha
opranusmsl. [1oMKunOTEpMHBIE 1 TOMOMOTEPMHBIE OpPraHU3MbI. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okomormueckuid Qaxrop. IIpucmocobneHus pacTteHHid K
noJiiep>kaHuio BojgHoro Oananca. Knaccugukainus pacTeHuil Mo OTHOILEHHIO K

BOJC. HpI/ICHOCO6HeHI/IH JKUBOTHBIX K H3MCHCHHUIO BOJAHOI'O PCXKUMA.

Cpenbl oOuTaHUS OpPraHMU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, IIOYBEHHAas,
ryOMHHas  TOANOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3HKO-XUMHYECKHE
0COOEHHOCTH cCpei OOMTaHus OpraHu3MoB. lIpucmocoOieHust OpraHu3MoB K
KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmbl. BHeninue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHbBIE
putMbl. [IprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBHH
KU3HU.

Xuznennoie Gopmbl opraHu3MoB. [loHsTue o xu3zHeHHOU (opme. KuzHeHHbIE
(bopMBl pacTeHMii: JepeBbs, KyCTapHUKM, KyCTapHUUYKH, MHOTOJIETHHE TpPaBbI,
oJlHoJIeTHUE TpaBbl. JKu3zHeHHbIe (POPMBI )KUBOTHBIX: THAPOOHOHTHI, T€OOHOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HH.

buotnueckue ¢akrtopsl. Buasl OMOTHYECKHX B3aUMOJEHCTBUN: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOU03 U ero ¢opmel. [lapazutusm, koomepanusi, MyTyalu3M,
KOMMEHCAJIA3M (KBapTHPAHTCTBO, HaXJICOHUUYECTBO). Hetpoduueckue
B3auMoOJeiicTBUs  (Tonmuueckue, (Qopuueckue, (¢dadbpuyeckue). 3HAUECHUE
OMOTHMYECKMX B3aMMOJEUCTBUN [UIsl CYHIECTBOBAHMUS OPraHHW3MOB B Cpelie
obutanus. [IpyHINI KOHKYPEHTHOT'O UCKIIIOUEHHS




7.3

DKOJIOTHYECKHE XapaKTepUCTUKu mnonyisuuu. [lomynauus kak Ouosormyeckas
cucrtema. Posib HEOTHOPOAHOCTH cpeabl, PU3NYECKUX OapbepoB U 0OCOOCHHOCTEH

Ouosioruu BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpBI HOIYJISALUI.
OcHOBHBIE TNOKa3aTeIN NOIYJSALHMHA: YUCIEHHOCTb, IUIOTHOCTb, BO3PACTHAs U
II0JIOBAs CTPYKTYPA, POKAaeMOCTb, IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUT'PALIMSL.
Okosorudeckass CTpykrypa nonyiasinuu. OILleHKa YHCICHHOCTH IOIYJIALHH.
JluHaMuKa nomyisauuu U e€ peryisiluus. buoTMYecKui NMOoTeHuuMan MOIyJISLUN.
MopenupoBaHre TMHAMUKY NONYJIAIUK. KpuBbIE pOCTa YNCIIEHHOCTH IOMYJIALUN.
KpuBble BbDKMBaHUA. Perynsmus 4MCIEHHOCTH NOMYJSALMM: poib (HakTopos,
3aBUCSILUX U HE 3aBUCSILUX OT INIOTHOCTU. DKOJIOTMYECKHE CTpAaTEruu BUIOB (1-
u K-cTparerun).

[TonsTre 06 sxonoruueckoi Huie Buaa. Mecrooduranue. MHOromepHasi MOJI€b
skonornyeckod Humm Jx.M. XatumHcoHa. Pa3Mepsl 3KOJIOrMYECKOM HUIIM.
[loTeHumanpHas ¥ pealn30BaHHAs HULIN.

Bun kak cucrema nomyssiuil. Apeaibl BUI0B. Buibl U UX )KM3HEHHbIE CTPATETUU.
3aKOHOMEPHOCTH MOBEICHHS U MUTPALIUI )KUBOTHBIX.

brnonornueckue nHBa3UH JYKCPOJHBIX BUJT0B




7.4

CooOmectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsizu Mexny
OopraHu3Mamu B OMOIIEHO3e. DKOCUCTeMa Kak OTKphITas cuctema (A.Jlx. Tercnn).
OyHKIHMOHAIbHBIE OJIOKH OPraHU3MOB B SKOCUCTEME: MPOAYIICHTbI, KOHCYMEHTHI,
peayueHtsl. Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOGHOTHYECKHE
6moku sKocucteM. I1oUBBI U MBI B 3KOCHUCTEMax. KpyroBopoT BemecTB U MOTOK
SHEPTUU B DKOCHCTEME.

OcCHOBHBIE TOKa3aTeNM KOCHUCTEMBbL. buomacca W HpORyKIHs. DKOJIOTHYECKHE
nmupaMuabl YUCCII, 6I/IOMaCCbI H DQHCPIrUu.

HamnpaBrienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccud. IlepBuunbie u
BTOPUYHBIE CYKIIECCUM M HX TMPUYUHBIL. AHTPONOreHHbIe BO3ACHCTBHUS Ha
cykneccuu. KinumakcHoe coobuiectBo. buopaznooOpa3ue u moHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.

[TpuponnHble SKOCHCTEMBI. AHTPONOTCHHBIE HKOCHCTEMBI. ATPOIKOCHUCTEMA.
ArpoueHos. Paznuuns Mexay aHTPOIIOI€HHBIMU U IIPUPOJHBIMU DKOCUCTEMAMU.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojackas ¢iopa u
¢dayna. CuHaHTpOnU3aLus TOpoACKoi (ayHbl. buonorudeckoe u x03s5HUCTBEHHOE
3HAYEHUE arpod’KOCHCTEM M ypOO3KocHUCTeM. 3aKOHOMEPHOCTU (OPMHUPOBAHUS

OCHOBHBIX BSaHMOﬂCﬁCTBHﬁ OpPraHnu3MoOB B 9KOCUCTCMaAX.

[Iepenoc 3HEpruM M BELIECTB MEKIY CMEKHBIMU SKOCHCTEMAaMH. Y CTOWYUBOCTh
OpraHu3MOB, TOMYJSIMUA H DKOCUCTEM B  YCJIOBHUSIX €CTECTBEHHBIX U
AHTPOINOT€HHBIX BO3ACUCTBUN

7.5

buocdepa — obmennanerapHas 000m04ka 3eMIIH, T/Ie CYIECTBYET WIH

cyuiecTBoBasia ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. Obmactu
6uocgepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero PyHKINH.

3aKOHOMEPHOCTH cyllecTBOBaHUS Ouocdeprl. OcobeHHOCTH OHochepsl Kak
ri00anpHOM sKOocHcTeMbl. JlnHaMuueckoe paBHOBecHe B buocdepe. KpyroBopotst
BEIIECTB U OMOre0XUMHUYECKUE LUKIbI (YTaepoa, a3ota). PUTMUYHOCTD SABICHUN

B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonstre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIpA,
XBOWHBIE Jleca, CMEIIaHHbIE U IIHPOKOJIMCTBEHHbIE Jeca, CTeNH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeca, BRICOKOTOPbs. KitmMaT, pacTUTENTbHBIN 1 )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa u (pyHKIHS KHBBIX CHCTEM, OLIEHKAa MX PECypCHOrO MOTEHIMAla H
O6uochepHbIx QyHKIHIHA




7.6

DKOJOTHYECKHE KPU3KCHl M UX MPUYINHBL. Bo3zelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3YIIHON cpeabl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJHOM CpeIbl.
Oxpana BoaHBIX pecypcoB. Pazpymienue noussl. OxpaHa MMOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPOIIOr€HHOE BO3/JECWCTBUE HA PACTUTEIBHBIM M >KUBOTHBIM Mup. OxpaHa
PacTUTEIBHOIO U KUBOTHOTO MUpa. OCHOBHBIE IPUHIUIIBI OXPaHbl IPUPOIBL.

Kpacupie kauru. Oco6o oxpansieMmbie npupoansie Tepputopuu (OOIIT).
Boranmnueckue cazpl ¥ 300JI0THUYECKHE MTAPKU.

OcHOBHbIE TPHUHIMIIBI YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA U TMPUPOIBL
PanponaneHoe  mpUpONOMOIB30BAaHUE U COXpaHEHHE  OHOJIOTHYECKOTO
paszHooOpasus 3eMiau

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAUJIBI VIS YHEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET







