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MHNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no yue6HOMY npeamety "buonorus” (nanee - OM0IOTHS) HA YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pazpaboraHa Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O06 o6pa3oBaHum
B Poccutickoit @eaepanumny, @I'OC COO, Konnenuuu npenogaBanus yueoHoro npeamera «buomorusy
Y OCHOBHBIX TOJOXEHUH (enepaabHoi pabodelt IporpaMMbl BOCIIUTAHHS.

VYuebnsit npeamet «buonorusy yrimyonéaHoro ypoBHs nzyuenus (10—11 kmaccel) sBIseTCS OJHUM
U3 KOMIIOHEHTOB MpeaMeTHOH obmacth «EcTecTBeHHO-HAy4yHbIE MpeaMeTbn. COrlacHO MOJI0KEHUSM
OI'OC COO mpodunpHbIE ydeOHBIE MPEAMETHI, W3y4daeMble Ha YriayOJEHHOM YpOBHE, SIBIISFOTCS
crocoboM auddepeHnuanuu o0ydeHuss Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUsS W TPU3BAHBI
o0ecreynTh  IPEEeMCTBEHHOCTb  MEXJAY OCHOBHBIM  OOIIMM, CpeJHHUM  OOLIMM, CpPEAHUM
npo¢eCCHOHATBFHBIM U BBICHIMM 00pa3oBaHueM. B TO ke Bpems KaXIblii U3 3THUX y4eOHBIX MPEIMETOB
JOJKeH OBbITh OPHEHTUPOBAH HA MPUOPUTETHOE pelIeHHE OoOpa3oBaTENbHBIX, BOCIHUTATEIbHBIX H
Pa3BUBAIOIIMX 33/1a4, CBA3aHHBIX C MpoQopHeHTanHell 00yJaromuxcs U CTUMYJIMPOBAaHUEM HMHTEpeca K
KOHKpETHOW o00JacTh HAyyHOTO 3HAHUSA, CBSA3aHHOTO C OHOJOTHEH, MEIUIIMHON, SKOJOTHUEl,
TICUXOJIOTHEH, CTIOPTOM MJIM BOCHHBIM JICTIOM.

[Iporpamma mo yuebHoMy nipeamety "buosnorusa" ga€t npencraBlieHHE O LETU W 3a/1a4ax U3y4eHUs
yuebHoro npeamera «buonorus» Ha yriyOn€HHOM YpOBHE, ONpeesnseT o0s3aTenbHoe (MHBAPHAHTHOER)
MpeIMETHOE COJIEp’KaHUE, €ro CTPYKTYpUpOBaHHE IO pa3zieiaM M TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHAYET IOCIEAOBATEIbHOCTh M3yU€HUs Y4eOHOro Marepuaja € YYETOM MEXKIIPEAMETHBIX MU
BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKU Y4EOHOro Mpolecca, BO3PAaCTHBIX 0COOCHHOCTeH oOyvaromuxcs. B
nporpaMMe Mo OMOJIOTHH Pean30BaH MPHHILMUI MPEEMCTBEHHOCTH C W3YYEHHUEM OHMOJIOTUM Ha YPOBHE
OCHOBHOT0 0011ero o0Opa3oBaHusi, 6Jarogaps yeMy NpOCMaTPUBACTCS HAIIPABIEHHOCTh HA MOCENYyIOIIee
pa3BuTHE OHMOJOTMYECKHX 3HAHWH, OPHUEHTHUPOBAHHBIX Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, DKOJOTUYECKOTO MBIIUICHUS, MPEICTaBICHUA O 300pOBOM oOpa3e J>KHU3HM, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHHS K OKpY’Karolled mpuponHoi cpene. B mporpamme mo Ouonoruu
TaK)Ke IOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buosorus» B peanusanuu TpeboBanmii ®I'OC
COO K mmIaHHpyeMBIM JIMYHOCTHBIM, METAaNpPEAMETHBIM M MPEIMETHBIM pe3yJibTaTaM OOydYeHHsS U B
(hopMHUPOBaHUM OCHOBHBIX BUJOB YUEOHO-TIO3HABATENBHOMN AEATEIFHOCTH OOYYArOMIUXCS MO OCBOEHUIO
coJiepKaHusl OMOJIOTUIECKOTO 00pa30BaHUs Ha YPOBHE CpeTHEro oomiero oopa3oBaHusl.

VY4yeOublii mnpeamer «buonorus» Ha YpPOBHE CpelHero ooOmero oOpa3oBaHHs 3aBepIIaeT
Ouosoruuyeckoe 0o0Opa3oBaHHME B IIKOJIE M OPUEHTHPOBAH Ha paclIUpeHHe U yriyOJeHue 3HaHu
o0ydaromuxcsi 0 )KMBOWH NMPUPOJAE, OCHOBAX MOJEKYJISAPHOW M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUU U
OMOJIOTUH Pa3BUTHS, TCHETUKH, CEJIEKIINU, ONOTEXHOJIOTUH, IBOJIOIMOHHOTO YUYEHHS U SKOJIOTHH.

N3yyenne yuebHOro mpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYaroIUXCs K IMOCHEAYIONIEMY MOJYYEHHIO OMOJIOTHYECKOro 0Opa3oBaHUs B By3ax M
OpraHM3alMsIX CpeaHero mnpogeccuoHanbHOro oOpa3oBaHHs. OCHOBY €ro COJEp)KaHUS COCTaBIISIET
cucreMa OMOJIOTMYECKHUX 3HAHWU, MOJYYEHHBIX NPU H3YUYEHUH OOYYaIOUIUMHCS COOTBETCTBYIOIIUX
CUCTEMAaTUYECKUX pa3JielioB OMOJOTUU Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus, B 10—11 knaccax atu
3HAHUS TONYYarOT pa3BUTHE. TakK, paclIMpeHbl W YrIyOJieHbl OWOJIOTMYECKHWE 3HAHUS O PACTEHUSX,
KUBOTHBIX, rpubax, OakTepHsix, opraHu3Me 4elloBeKa, OOIMX 3aKOHOMEPHOCTAX KU3HH, TOMOTHUTEIHHO
BKJIFOYEHbI OHMOJIOIMYECKHE CBEACHUS MPHUKIAJHOIO M TIOMCKOBOTO XapaKTepa, KOTOpPhlE MOXHO
HCIIOJIb30BaTh KaK OPUEHTHUPHI I MOcienytonero Beidopa npodeccun. BodmoxkHa Takke MHTETpanus
OHMOJIOTMYECKHX 3HAHUHN C COOTBETCTBYIOIIUMU 3HAHUSMU, TOTYYEHHBIMU 00YYaIOIIUMUCS TIPU U3YUCHUH
(bu3KUKN, XUMUH, Treorpa@uu U MaTEMaTHKH.

CtpyKkTypa mporpaMmMbl 1Mo y4yebHomy mpenMery "buomorus" oTpaskaeT CHCTEMHO-YPOBHEBBIN H
SBOJIIOLIMOHHBIA  MOAXOABl K u3ydeHHto Owuonoruu. CorjacHO MM, H3y4yalOTCs CBOWCTBA H
3aKOHOMEPHOCTH, XapakTepHbIC JJIsi JKUBBIX CHUCTEM pPA3HOTO YPOBHS OpraHU3allUd, HBOJIOIHH
OpraHUYECKOro MUpa Ha 3emJie, COXpaHEeHHUsT OMOJIOTHYECKOTro pa3HOoOOpa3us mianeTsl. Tak, B 10 kimacce
M3YYalOTCS OCHOBBI MOJICKYJSIPHOM M KIJIETOYHOM OHOJOTMM, SMOPUONOTHM W OHOJOTHM DPa3BHUTHA,
TeHETUKH U CeJIeKIMHU, OWOTEeXHOJIOTMH M CHHTETHYECKOW OWOJNOrHM, aKTyalu3UpYIOTCS 3HAHUA
oOyyaromuxcs 1Mo OOTaHUKE, 300J0TMM, aHATOMUH, (u3nojoruu yeiaoBeka. B 11 kmacce u3ywarotcs
ABOJIIOIIMOHHOE YYEHHE, OCHOBBI DKOJIOTHHU U yueHue o ouocdepe.

VYuebnblit npeamer «buosorusy npusBaH 00eceYnTh OCBOCHHE O0YUAIOIIMMUCS OMOJIIOTUHYECKUX
TEOpUI U 3aKOHOB, UJEH, IPUHIIMIIOB U MPABUJI, JISKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM



KapTHHBI MHpa, 3HAaHUH O CTPOCHHUH, MHOTOOOPa3HH M OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMyJIsIHY,
OMOIIeH03a, IKOCHCTEMbI, O BBIJAIOUINXCA HAYYHBIX JOCTH)KCHUSAX, COBPEMEHHBIX MCCIEJIOBAaHUSAX B
OMOJIOTUH, TPUKIATHBIX acleKTaX OWONOTrMYecKuX 3HaHWU. [ pa3BUTHUSA U MOANCpPKAHUS HHTEepeca
oOydaromuxcsi K OHOJOTMM HapsAy CO 3HAYUTEIbHBIM OOBEMOM TEOPETHUECKOrOo MaTepuana B
COJICpKAHUU MPOTPaMMbl MO OHOJOTHHM TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBICHHS H
pa3BUTHA TOM WM MHOM 00acT OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apYOE)KHBIX YUEHBIX B PELICHUE
BXHEUIINX OMOJIOTHUECKUX U IKOJIOTMYECKUX MPOOIEM.

Henp wusyuenus yuebHoro mnpeamera «buonorus»y Ha yriayOJ€HHOM YypOBHE — OBIAJICHUE
00yYaromuMUCs 3HAHUAMU O CTPYKTYPHO-(YHKIMOHATIBHON OpraHU3aIMK KUBBIX CHCTEM Pa3HOTO paHra
U npuoOpeTeHre yMEHUU HCMOIb30BaTh 3TH 3HaHHUS B (OPMUPOBAHMM HHTEpEca K OMNpelesIEHHOU
obmact mpoecCHOHANBHON JEATETbHOCTH, CBA3aHHOW € OHWONOTHMEH, WA K BBIOOPY Yy4eOHOTO
3aBe/IeHUs I MIPOJOJIKEHHsI OMOJIOTUYECKOTr0 00pa30BaHusl.

JocTikeHnne uLenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriyOia€HHOM ypOBHE
o0ecrnieunBaeTcs pelIeHuEeM CIEIYIOINX 3a1au:

OCBOCHHE OOYYAIONIMMHKCS CUCTEMBbl OWOJIOTMYECKUX 3HAHWN: OO0 OCHOBHBIX OHOJOTHYECKUX
TEOpUSAX, KOHUEMNIMAX, THUIMOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX U MPaBHIAX, COCTaBJISIOLINX
COBPEMEHHYIO E€CTECTBEHHO-HAYYHYI0 KAapTHHY MHUpA; O CTPOCHHM, MHOT0OOpa3uud U OCOOCHHOCTAX
OMOJIOTMYECKUX CUCTEM (KJIETKA, OPTaHU3M, MOIYJISIUS, BUI, OMOTeo1ieH03, Onocdepa); 0 BhIIAIOIINUXCS
OTKPBITUSX U COBPEMEHHBIX UCCIICAOBAHMIX B OMOJIOTHH;

O3HAaKOMJIEHHE OO0YyYaloUIMXCs C METOJaMU TMO3HAHUS KUBOW MPUPOJIBI: HCCIEN0BATEIbCKUMHU
MeTOoJaMH OMOJOTMYECKMX HayK (MOJIEKYJISIPHON M KJIETOYHOW OHOIOruu, 3MOPHOJIOTUH U OHUOJIOTUH
pa3BUTHSA, TEHETHKH M CEJIEKIMHM, OUOTEXHOJOTMM M CHUHTETUYECKOM OWOJIOrHH, MajieoHTOJIOTHH,
9KOJIOTUH); METOIaMU CaMOCTOSITEIIbHOTO MPOBECHUSI OMOIOTHYECKUX MCCIIEAOBAaHMI B TaOOpaTOpUH U
B nipupoie (HaOIroaeHre, n3MepeHHe, SKCIIEPUMEHT, MOJIEIUPOBAHUE);

OBNajicHue OOydYalONIMMHUCS YMEHHMSMHU: CaMOCTOSTEIbHO HAaxXOAWTh, AaHAIW3UPOBATH U
HCIIOJIb30BaTh OHMOJOrMYECKyl0 HH(OPMAINIO; TOJb30BAThCSI OUOJIIOTUYECKON TEPMHUHOJIOTHEH Hu
CHUMBOJIMKOW; yCTAHABJIMBATh CBSA3b MEXAY DPa3BUTHEM OHOJIOTUM W COLMAIBHO-DKOHOMHYECKUMH M
9KOJIOTMYECKUMHU TMpOoOJeMaMH YeJIOBEYECTBA; OILIEHHWBATh IOCIEJACTBUS CBOEH NEATEIbHOCTH TIO
OTHOIICHHUIO K OKpPY>KaIoIIel MPUPOJHON cpene, COOCTBEHHOMY 3/I0POBBIO U 3I0POBBIO OKPYIKAIOMIMX
Jrofei; 00OCHOBBIBAaTH M COOMIOAATH Mepbl MpoduimakTuku MHGPEKIMOHHBIX 3a00JIeBaHUM, IMpaBUIiIa
MOBEJICHUsI B TPHpPOJE U obOecredyeHus: Oe30MacHOCTH COOCTBEHHOW IKM3HENESTEIHbHOCTH B
Ype3BBIYANHBIX CHUTYyAIMsIX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaThb COBPEMEHHBIE
Hay4YHBIE OTKPBITHS B 00JIaCTH OHUOJIOTHH;

pa3BUTHE y OOYYalOUIMXCS WHTEIJIEKTyallbHBIX W TBOPYECKHMX CIIOCOOHOCTEH B IMpoliecce
3HAaKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMU W COBPEMEHHBIMH HCCIEJAOBAaHMSIMU B OHOJIOIHH,
pelaeMbpIMH €0 MPOOJIeMaMH, METOAOJIOTHEH  OMOJIOTHYECKOTO  WCCIICOBAaHUS, IPOBEACHUS
HKCHEPUMEHTAIbHBIX UCCIICOBAHUM, peleHHss OMOJOTHUECKUX 3a/1a4, MOJICTUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;

BOCIUTaHHE y 00YYAIOLIMXCS IIEHHOCTHOTO OTHOILIEHUS K KUBOW MPUPOJIE B LIEJOM H K OT/IEIbHBIM
e€ oO0BbeKTaM U SBJICHHSIM; (POPMUPOBAHUE HSKOJOTHUYECKOW, TEHETHMYECKOM TPaMOTHOCTH, OOIIei
KyJIbTYpbl IOBEJICHUS B IPUPOJIE; MHTETPALMN €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHne OOYJaroIUMUCS KOMIIETCHTHOCTH B PAlMOHAIBHOM  TPUPOIOTIOIH30BAHUU
(cobmofeHne mpaBWi TMOBEACHUS B TNPHPOJIE, OXpaHbl BUJOB, IKOCHCTEM, Omochepbl), COXpaHEHUH
COOCTBEHHOTO 3/I0pOBbSI U 3JI0POBBSl OKpYXKalOMMX Jitojed (coOntoeHuss Mep MNpo(UIaKTUKH
3a0oneBaHui, oOecriedeHne O€30HMacCHOCTH KHU3HEIEATENbHOCTH B  UYPE3BBIYAWHBIX CHTYalHsAX
MIPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIOIb30BaHUS OMOJIOTMUYECKUX 3HAaHUN U YMEHUI B
MOBCEIHEBHOMN JKU3HU;

CO3/1aHHE YCJIOBUH ISl OCO3HAHHOTO BbIOOpa 00yUaIOUIMMUC UHAUBHIYyaIbHOI 00pa3oBaTeNbHOM
TPAaeKTOPUH,  CIIOCOOCTBYIOIIEH  MOCIEAYIOMIEMY HPOPECCHOHATBLHOMY  CaMOOIPEICICHUIO, B
COOTBETCTBUM C MHIUBUAYAIbHBIMU HHTEPECAMU U MOTPEOHOCTIAMHU PETUOHA.

OOmiee 4MCIIO 4acoB, OTBEACHHBIX Ha M3yueHHE OMOJOTHMHM HA YIIyOJIEHHOM YPOBHE CpPEIHETO
obmero obpazoBanus, coctabiser 204 yaca: B 10 xkimacce — 102 gaca (3 gaca B Heneno), B 11 kmacce —
102 gaca (3 gaca B HeZIETIO).



Otb6op opraHu3zaOHHBIX (OPM, METOJOB U CPEIACTB OOydUeHHs OHOJOTHH OCYIIESCTBISETCS C
y4€TOM crienuUKU ero ColepKaHMs U HAIIPABICHHOCTH Ha MPOJODKEHUE OMOJIOTHYECKOT0 00pa30BaHus
B OpraHMU3aIUsaX CPEAHETO MPO(heCCHOHAILHOTO U BBICIIETO 00pa30BaHUs.

OO0s3aTeNbHBIM ~ YCIIOBUEM TpU  OOY4YeHWHW OHOJOTMH Ha YIUIYOJIEHHOM YPOBHE SIBIISIETCS
MPOBEJICHUE JTA0OPATOPHBIX W TpakTHUecKux paboT. Takke ydacthe 0OydYarOIIUXCS B BHITIOJHEHHUH
MIPOEKTHBIX U y4EOHO-HUCCIIEA0BATEILCKUX PAbOT, TEeMaTHKa KOTOPHIX OMPEIEIISICTCS YIUTEIEM Ha OCHOBE
MMEIOIIUXCS. MATEPHATIbHO-TEXHHUECKUX PECYPCOB M MECTHBIX IPUPOJIHBIX YCIOBHIA.



COJAEP)KXAHUE OBYYEHUA
10 KJIACC

CopepxaHue NpPOrpaMMBbl, BBIIECIEHHOE KYPCUBOM, HE BXOIUT B NPOBEPKY IOCYAAPCTBEHHOU
uroroBoi arrectaruu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHass Ouosiorusi — KOMIUIEKCHass Hayka. Kparkas wucTropust pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku M U3yyaemble UMHU NpoOiembl. DyHIaMEHTAIbHbIE, PUKIAJHBIE U TOUCKOBBIE
Hay4HbI€ MCCIIEJOBAHUS B OUOJIOTUH.

3nayenue Ouojoruu B (HOPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpa.
IIpodeccun, cpszanHble ¢ Ouosiorueil. 3HadeHne OUOJIOTMM B IMPAKTUYECKOM JEATEbHOCTH YesIOBEeKa:
MEJUIMHE, CENbCKOM XO3SICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOJIBL.

JdemoHcTpauuu

[optpetsl: Apucrorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I.
Mennens, B. . Bepnanckuii, U. II. IlaBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

TaGnuue! u cxemsl: «CBsi3b OMOJIOTUH € APYTUMH HayKaMm», «CucteMa OMOJIOTMUECKUX HAYK».

Tema 2. 7KuBble cucTeMbl M X H3YYeHHE

XKusble cucreMbl Kak npeaMmeT u3ydeHus Ouonoruu. CBOWCTBA JKUBBIX CHUCTEM: E€IUHCTBO
XUMHUYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIOXKHOCTb U YIOPSAIOYEHHOCTH CTPYKTYpBHI,
OTKPBITOCTb, CaMOOPTaHU3aLAsA, CaMOBOCIIPOM3BEICHHUE, Pa3Ipa)kKUMOCTb, H3MEHYMBOCTb, POCT H
pa3BUTHE.

YPOBHH OpPraHM3alMU JKUBBIX CHUCTEM: MOJIEKYJISIPHBINM, KICTOYHbIN, TKAHEBbIM, OPraHU3MEHHBIN,
MOMYJIAMOHHO-BUZIOBOM, ~ 9KOCHCTEMHBI  (OumoreoueHormueckuit), Ouochepusiii.  Ilpouecchsl,
IIPOUCXOJAIINE B KUBBIX cucreMax. OCHOBHBIE MPU3HAKK KUBOro. JKu3Hp Kak (opma CylecTBOBaHUS
Matepun. Hayku, n3yyaromiye *uBble CUCTEMBI HA Pa3HbIX YPOBHAX OpPraHU3ALNH.

N3yuenne >kuBbIXx cucteM. Meroabl Ouonoruueckoil Hayku. HaOmronenue, u3MepeHue,
SKCIIEPUMEHT, CUCTEMaTu3alus, MeraaHanu3. [[OHSATME O 3aBUCHMMON M HE3aBUCHUMON IEPEMEHHOM.
[InanupoBanue sxkcrepuMenTa. [locraHoBka u nposepka runotes. Hynesas runoresa. [lonsarue BeiGopku
u e€ JocToBepHOCTh. Pa3bpoc B Ouomormueckux mgaHHbIX. OIllEHKa JOCTOBEPHOCTH TTOJTYYEHHBIX
pe3ynbTaroB. [IpnunHbI HCKaXKEHUS PE3YJIBTaTOB 3KCIiepuMeHTa. [IoHATHE CTaTUCTHYECKOrO TECTA.

JdemoHcTpauuu

Tabmuuel m cxembl: «OCHOBHblE NpPU3HAKU >KU3HW», «buonormdeckue cucrems», «CBOHCTBa
KUBOM MaTepun», «YpOBHU OpraHU3alMu KUBOH NMpHUpoab, «CTpOEHHE KMBOTHOM KIETKN», «TkaHu
KHUBOTHBIX», «CHCTEMbI OPraHOB YeJIOBEYECKOro opraHuszMay, «buoreornenos», «buocdepar», «MeToasl
U3Y4EHMsI JKUBON MPUPOIBD».

O6GopynoBanue: nabopaTopHoe OOOpyJIOBaHWE I TIPOBEICHHSI HAOIIOJCHUN, HW3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnons30BaHNEe pa3IMYHBIX METOAOB IPU U3YUYEHUH KUBBIX CHCTEM).

Tema 3. bnosorus KieTku

Kinerka — cTpykTypHO-(yHKIIMOHATbHAS €ANHUIIA )KUBOTO. MIcTOpHs OTKpBITUS KIeTKU. PaboThr P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MONOXKEHUS
COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeToabl MOJEKYJISIPHOU M KJIETOUYHOW OMOJOrMU: MUKPOCKOMHMS, XpoMaTtorpadus, 3JIeKTpodopes,
METOJ] MEUYEHBIX aToOMOB, JU(QepeHIHraTbHOe UEHTPUPYTUPOBAHUE, KYyJIbTUBHPOBAHHUE KIIETOK.
H3yuenue ¢uxcuposannvix Kiemox. DIEKTPOHHas MUKpockonus. Kowugokanvhnas MUKpockonus.
Bumanvnoe (npudicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabmuuer 1 cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBII MUKPOCKOM», «lcTopusi pa3BUTHA
METOJI0B MUKPOCKOITUI.

OOGopynoBaHue: CBETOBOM MHKPOCKOIN, MHKPOIIPENapaTbl pPacTUTENbHbIX, JKUBOTHBIX H
OakTepuaTbHBIX KIETOK.



IIpakTnyeckass padora «l3yueHue MeTONOB KIETOYHOH Ouonoruum (xpomartorpadus,
anexTpodopes, nuddepernuanpaoe nnenTpudyruposanne, [11IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- M YyJIbTPaMUKpPOIJIEMEHThl. Boma u €€ ponp Kak
pacTBOpUTEINSI, peareHTa, y4dacTHE B CTPYKTYPUPOBAHUU KJIETKH, TEIUIOpEryJsauuu. MuUHepaabHbIe
BEIIECTBA KJIETKH, UX Onosioruyeckast posib. Poib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buosornueckue noiaumepsl. benkn. AMMHOKHMCIOTHBIN cOCTaB
6enkoB. CTpyKTypbl OeiakoBoil Mosiekybl. [lepBuyHas cTpykTypa Oenka, nenTuaHasi CBsi3b. BTopuuHas,
TpPEeTUYHAsi, YeTBepTHYHast CTPyKTypbl. Jlenatypamusa. CsoiictBa OenkoB. Knaccuduxanus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [lpuonsi.

VYrneBoabl. MoHocaxapuipl, Aucaxapuabl, OJMrocaxapuibl M mnonucaxapuipl. OOmuMi m1aH
CTpOeHHS U (PU3MKO-XUMUUECKHE CBOMCTBA YIIIeBOJ0B. buonoruueckue GyHKINU YTI€BOJOB.

Jlunmunel. T'uapodunsHO-THApOodOOHBIE cBolicTBa. Kiaccubukarnwst aumumoB. Tpurivmepuasl,
(dbocdonunuabl, BOckH, crepouisl. buonornueckue pynkunu aunuaos. OOLMe cBoicTBa OMOIOTHYECKUX
MeMOpaH — TeKy4ecTh, CHOCOOHOCTh K CAMO3aMBIKAHUIO, TOIYITPOHULIAEMOCTb.

Hyxneunosbie kucnotel. JJHK n PHK. Ctpoenue nHyknenHoBbix kuciot. Hykneotuasl. [Tpunuun
koMmiuiemeHTapHocTu. [IpaBuno Yapradda. Crpykrypa JJHK — aBoiiHas criupans. MecTOHaXOXIeHUE H
ouonornueckue ¢pynknun JJHK. Buast PHK. ®ynkiuun PHK B knetke.

Crpoenue monekyinsl AT®. Makpoaprudeckue cBsizu B Mosiekyiie AT®. buonorndeckue QyHKImm
AT®. BoccTaHoBIIEHHBIE IEPEHOCUMKH, MX (QYHKIIUU B KIETKE. /[pyeue nykneozuompugpocghameor (HTD).
CexksenupoBanue JJHK. Memoowsr cenomuru, mpanckpunmomuxu, npomeomuxu.

CrtpyktypHast Owuojorusi: OuOXUMHUYECKHE U OHMO(PHU3UUECKHE UCCIECJOBaHHUS COCTaBa M
MIPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJNEKYI. Moodenuposanue cmpykmypsl U QYHKYU OUOMONEKYI U UX
Komnexcos. Komnvromepmwiti Ouzaun u op2aHudeckull Cunmes 6UOMOJIEKYL U UX HeNPUPOOHBIX AHAO208.

JdemMoHcTpauuu

[Toptpetsr: JI. Ilomunur, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Csurep, C.
[Ipy3unep.

Juarpammsbl: «PacnpeneneHne XMMUYECKHUX AJIEMEHTOB B HEXMBOW INpupone», «Pacnpenenenue
XUMHUYECKUX AJIEMEHTOB B JKMBOU MPUPOJIE».

Tabmumpsr 1 cxemsl: «I[leproguyueckast Tabmua XUMUYECKUX IIEMEHTOB», «CTpOEHUE MOJEKYJIIBI
BOJIbI», «BemecTBa B coctaBe OpraHu3MoB», «CTpoeHHE MOJeKyJbl Oenka», «CTpyKTypbl OeNKoBOii
MOJIEKYNb», «CTpoeHHue MOJEKYa YIIIeBoI0B», «CTpoeHHe MOJeKyd JHUNUAoB», «HykienHoBbie
KHCIOTB, «CTpoeHne MoieKyisl ATOy.

O6opynoBaHue: XUMUUECKas MOCcyia ¥ 000py10BaHHeE.

JlaGopaTopnas padora «O0HapyxeHHEe OETKOB C TTIOMOIIIBIO KAY€CTBEHHBIX PEAKIIHIN.

JlaGopaTtopnass pabora «lccienoBaHue HYKIEHMHOBBIX KHCIIOT, BBIJCICHHBIX W3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n pyHKIIUM KIETKH

Tumbl  KJIETOK: dyKapuoTHuUecKas U  mpokapuoTudeckas. CTpyKTypHO-(QYHKIIMOHAIBHBIE
00pa3oBaHMs KIETKH.

Crtpoenue mnpokapuoThdecko kierku. Kierounas crteHka Oaktepuil u apxeil. OcoOeHHOCTH
CTpOeHUsI TeTepoTpodHON M aBTOTPOPHON MPOKAPUOTHUYECKUX KJIETOK. MECTO W POJb MPOKApHOT B
OuoIIeHO3aX.

Crpoenne u (GyHKIMOHUPOBAHUE DJYKapUOTHYECKOW KieTku. [lmasmaTtudeckas wmeMOpaHa
(mnasmanemma). CTpyKTypa Iuia3MaTudeckoil MeMOpaHbl. TpaHCHOPT BELIECTB 4Yepe3 IUIa3MaTHUECKYIO
MeMmOpany: maccuBHbIN (nuddys3us, obneruénnas nuddysus), akTUBHBINA (MEPBUYHBIA U BTOPUYHBIN
akTUBHBIH TpaHcmopt). [lomynponunaemocts MeMOpanbl. PaboTa HaTpuii-KanueBOro Hacoca.
DHJIONUTO3: MUHOIKUTO3, (haroruTo3. Dk3ouuTo3. Kiertounas crenka. CTpykTypa U QyHKIIUN KJIETOYHON
CTEHKH PACTEHHIA, TpHOOB.

Hurommazma. I{uto3zons. Ilutockener. JIBwxkeHue 1urTormiasmbl. OpraHowabl — KJIETKH.
OpHoMeMOpaHHBIE OpTaHOMABI KJIETKU: HJHAomiazMmaTnueckas cerb (DOIIC), ammapar [onbmkw,
JM30COMBI, UX CTpoeHHe U (YHKIMH. B3auMocCBsI3p 0JHOMEMOpPAHHBIX OPraHOUAOB KieTKu. CTpoeHue
TpaHyJSIPHOTO peTuKyinyma. Mexanusm Hanpasnenus 6eaxos ¢ IIIC. CuHTE3 pacTBOPUMBIX OEJIKOB.
CuHTEe3 KJIETOYHBIX MeMOpaH. [maakuii  (arpa”HysipHBIA) SHIIOIUIA3MATUYECKHH  PETHKYJIYM.



Cekperopnas pynkius annapata ['onbmku. Moougurkayusa benxos 6 annapame I onvoxcu. Copmuposka
benxkos 6 annapame Ionvoxcu. TpaHCHOPT BeLIECTB B KIETKe. Bakyolu pacTUTENbHBIX KJIETOK.
Kunerounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOMABI KJIETKU: MUTOXOHIPUH, TIACTUBL. [Ipoucxoxcoerue MumoxoHoputi
u naacmuo. Cumobuozenes (K.C. Mepeckosckuii, JI. Mapeynuc). Ctpoerne 1 QyHKIIMM MUTOXOHAPHHA U
wiactug. [lepBuuHble, BTOPUYHBIE W  CJOXKHBIE TUIACTUABI  (DOTOCHHTE3UPYIOIIUX  HAYKApHUOT.
XJIOPOIUIACTBI, XPOMOIUIACTHI, JISMKOIIIACTHI BEICIIUX PACTEHUMN.

Hemem6pannbie opranouzsl kinetkn CtpoeHrne M QyHKIUH HEMEMOPAHHBIX OPraHOUIOB KJIETKH.
PubGocomsbl. Ilpomexcymounvie ¢unamenmsi. MUKpOUIAMEHTBI. AKMuUHOBble MUKPOQDUIAMEHMbI.
MpliieyHble KIETKU. AKMUHOBble KOMNOHEeHmbl HeMbluleuHblX Kiemok. Muxkporpyoouku. Kiierounsrii
ueHtp. CTpoeHMe M [BHKEHHE XTYTHKOB M peCHHYEK. MHKpOTpyOOUKHM HUTOIUIa3Mbl. LIeHTpHOIb.
benku, accoyuuposannvle ¢ mukpogunamenmamu u muxpompyboukamu. MomopHule benxu.

SAnpo. Obonouka sizpa, XpOMaTUH, KapuoIiazMa, sIPHIIIKA, UX CTPOEHUE M (YHKUUU. SnepHbIit
6enkoBbIil MaTpukc. [IpocTpaHcTBeHHOE pacHoNoKEHUE XPOMOCOM B HHTEP(hA3HOM SiApe. DyXpomamun u
eemepoxpomamun. benkn XpoMaTuHa — TUCTOHBL. J[uHamuka s0epHoll 000n0uKU 8 mumo3se. HoepHoiil
Mpaucnopm.

Knerounsle BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapUOT (PacTUTENbHOM,
YKUBOTHOM, TPUOHOM).

JdemMoHcTpauuu

[ToptpeTtsr: K.C. MepexkoBckuii, JI. Mapry:uc.

Tabmuuer u cxembl: «CTpoeHHE 3YKapUOTHYECKOW KIETKW», «CTpOeHHE KMUBOTHOW KIIETKW»,
«CtpoeHue  pacTUTENbHOM  KIETKW»,  «CTpoeHre  MHUTOXOHApUW»,  «Aapo»,  «CtpoeHue
MIPOKAPUOTHUYECKOHN KIETKHY.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaTbl PacTUTEIbHBIX, MXHUBOTHBIX KIIETOK,
MUKpPOIpEnapaTsl 0aKTepHAIbHBIX KIETOK.

JlaGopatopnas padora «/3yueHue cTpoeHHs KIETOK Pa3IuYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «l3ydyeHne cBOMCTB KJIETOUHOI MEMOpaHbD».

JlaGopaTopnas padora «lccnenoBanue mia3Moin3a U Jemia3MoiIn3a B PaCTUTENBHBIX KIETKaX».

IIpakTnyeckas padora «/3yueHne ABMKEHUS LIUTOIIA3MbI B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB U NMpeBpalleHUe JHEPTUN B KJIeTKe

AccuMMISIMSA W JTUCCUMWJISIIUA — JBE€ CTOPOHBI MeTabonmu3Ma. Tumbsl OOMEHa BEIIECTB:
aBTOTpOoHBIH H TeTrepoTpodHbIl. YuacTue Kuciopoga B OOMEHHBIX Ipolieccax. JHEpPreTuuyecKkoe
obecrieyenne kieTku: mpeBpameHne AT B oOMeHHBIX mporeccax. DPepMEeHTATHUBHBIH XapakTep
peakuuii KiaeToyHoro wmetabonu3ma. DepMeHThl, UX CTPOEHHE, CBOIICTBA M MEXaHU3M JECHCTBUS.
Kodepmentsl. OTnuuns GpepMEHTOB OT HEOPraHMUYECKUX KaTalu3aTopoB. benku-akTHUBaTOpbl U OENKU-
MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX PEaKIUN OT pa3iINuHbIX (PaKTOPOB.

[lepBUUHBII CHHTE3 OPraHUYECKUX BELIECTB B KiIE€TKE. DOTOCUHTE3. AHOKCUSEHHBIU U OKCUSEHHDIU
Gpomocunmes y b6axmepuii. Ceemocoduparowjue nuemeHmol U NUSMEeHmMbl PeaKyuoHHo2o yenmpa. Ponb
XJIOpOIUTAcTOB B mporiecce potocunteza. CBeroBast U TeMHOBasi daszbl. Pomoovixanue, Ci., Cs- u CAM-
munvl pomocunmesa. IIponykTUBHOCTh (GOTOCHMHTE3a. BiusHHE pa3nuyHbIX (aKTOPOB HA CKOPOCTb
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

XeMmocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUGUIUpYIOUIHNE OaKTepuH,
xKenez00aKkTepuu, cepodakTepru, BOIOPOIHbIE OaKTepun. 3HaUeHUEe XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buasl Opoxenus. IlpogykTbl OpokeHHS M UX HCIOJIb30BaHHUE
4eJI0BEeKOM. AHa’POOHBIE MUKPOOPTaHU3MBbI KaK O0BEKTHl OMOTEXHOJIOTUU M BO30YIUTETH OOJIe3HEH.

AspoOHBIE OpraHu3MBbl. JTambl dHEpreTudeckoro ooMena. I[loaroroBurenbHbIi dTan. [ mukomus —
0ECKHUCIOPOAHOE PACIIETNICHHE TTTIOKO3bI.

buonornueckoe OKuUCIEHUE, WIM KJIETOYHOE JbixaHue. Poiab MUTOXOHIpHI B mpoleccax
ouosiornyeckoro okucieHus. lluknmueckue peakunu. OKHCIUTENbHOE (GochOopuIMpoBaHUE. DHepeus
Membpannoeo  epaduenma  npomonos. Cummes ATD: paboma npomounnoti ATD-cunma3soi.
[IpeumymiectBa  a’poOHOrO myTH oOMEHa BEHIECTB Tepel  aHadpoOHbIM. D(P(HEeKTUBHOCTH
SHEPTEeTUYECKOr0 OOMEHa.

JdemMoHcTpanuu



Iloprpersr: k. Ilpuctau, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Ourensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmunel u cxeMbl: «DoToCcHHTE3Y», «DHEpreTHUecKul 0OMeH», «bruocunres 6enka», «CTpoeHue
(bepmeHTa», « XeMOCHHTE3Y.

OOGopynoBaHHe: CBETOBOW MHKPOCKOI, 00OpyJOBaHHME JJs IMPHUTOTOBICHHUS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIPENAPATOB.

JlaGopaTtopnasa pabGora «/3yyeHne KaTaTUTHYECKOW AaKTHMBHOCTH (EpPMEHTOB (Ha mpumMepe
aMuUIIa3bl WM KaTaaasbl)y.

JlaGopaTtopnas padora «l3yueHne ¢epMEHTATUBHOIO pACIIEIUICHUS MEPOKCHIA BOAOPOAA B
PaCTUTEIbHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopHas padora «CpaBHeHHE NMPOLECCOB (POTOCHHTE3A K XEMOCHHTE3a).

JlaboparopHnasi padora «CpaBHEHHUE IPOLIECCOB OPOIKEHUS U JBIXAHUS.

Tema 7. Hacnencreennas uHgopManus 1 peajnu3anus eé B KieTke

Peaknun MatpuuHoro cunresa. [IpyHIMI KOMIIEMEHTAPHOCTH B PEAKLMIX MATPUYHOTO CHUHTE3A.
Peanuzanust HaciaencTBeHHOM uHpopMmanmu. ['eHeTHYecKMH KO, €ro CBOWCTBAa. TpaHCKpUIIUS —
MatpuuHblii cuHTe3 PHK. IlpuHOuMIBI TpaHCKpUNIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAILIEIBHOCTD,
acuMMeTpudHoCTh. Cospesanue mampuunvix PHK 6 ayxapuomuueckoii kniemxe. Hexooupyrowue PHK.

Tpancisanus u e€ sranbl. Yuactue TpancnopTHeix PHK B 6nocunTese Oenka. YcinoBus OMOCHHTE3a
6enka. KogupoBanue amunokucnot. Pois pubocom B OnocunTese Gernka.

Coepemenuvie npedcmasnenus o cmpoeruu 2eHos. OpraHuzanusi FeHoMa y IPOKapHoOT U DYKapuoT.
Perynsuus akTHBHOCTH T€HOB y mpokapuoT. ['unotesa onepona (P. XKako6, XK. Mano). Mozrekyasprvie
MexXauuzmbl IKCnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pecynayuu pabomsel 2enos. Perynsauus
0OMEHHBIX IPOIIECCOB B KieTKe. KieTounbIi romeocTas.

Bupycbl — HeksieTouHble (OPMBI )KU3HU U 00IUTraTHbIE Mapa3uThl. CTPOCHHE MPOCTHIX U CIOMKHBIX
BHPYCOB, pPETPOBHUPYCOB, OakrepuodaroB. Kuzuenuwiti yuxn JHK-cooepocawux eupycos, PHK-
cooepaicawux supycos, bakmepuogazos. Obpammuas mpancKpunyus, pesepmasd, UHmezpasd.

BupycHbie 3aboneBaHusi 4enoBeka, XMBOTHbIX, pactenuid. CIIN, COVID-19, couumansHbsie u
MEUIIMHCKUE MPOOIIEMBI.

buoungopmamuxa: unmeepayusi u anamuz Oonvwux maccugos («bigdatar) cmpyxmypmvix
buonoeuveckux Oamnvix. Hamomexwonocuu 6 o6uonocuu u meouyuwne. Ilpoepammupyemvie ¢hyHkyuu
oenxos. Cnocobvl docmasKu 1ekapcma.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. 1. BaHOBCKUI.

Tabmuub! u cxemsl: «brnocunTes Oenkay, «[ eHeTnyeckui Ko, «Bupycer», «bakreprodarny.

IIpakTnyeckas padora «Co3zgaHue MOAEIN BUPYCay.

Tema 8. ’/Ku3HeHHbII HUKJI KIETKH

Knerounslii nuki, ero mepuoasl U perymsauus. MHrepdaza m muro3. OcCOOEHHOCTH MPOIECCOB,
nporekamux B uurepdasze. [loaroroska kiuetku k aeneHuto. [Ipecunrernyeckuil (IOCTMUTOTUYECKHUI),
CHUHTETHYECKUH U MOCTCUHTETUUECKUH (IPEMUTOTUYECKUI) TepHOIbl HUHTEP(ha3bI.

Marpuunsiii cunte3 JJHK — perumkanusa. I[Ipuanunsr permmmkanuun JIHK: xomiemMeHTapHOCTSD,
MOJIYKOHCEPBATUBHBIM CHUHTE3, aHTUnapaienbHocTb. Mexanuam pemnukanuun JIHK. Xpomocomsl.
Crpoenue xpomocoMm. TemoMmepbl U TelnoMepaza. XPOMOCOMHBIA Ha0Op KIETKH — KapUOTHII.
JIMIIIIOMAHBIN 1 TaruIOUAHBIA HaOOpBl XpoMocoM. ['oMotorudHbie XpoMOCOMBI. [10710BbIE XPOMOCOMBI.

Henenune kinetkn — mMuto3. CTaauM MHTO3a U MPOUCXOIALINE B HUX Mpolecchl. THMbl MUTO3a.
Kapunoxunes n nuroknses. buonornueckoe 3HaueHHEe MUTO3a.

Perynsius MmutoTHYeckoro nukia kiaeTku. [Iporpammupyemas KieTouHasi THOeb — arornTos.

Knerounoe siipo, XpoMocombl, (YHKIHMOHAJIbHAss TeHOMUKA. Mexanuzmevl npoaughepayuu,
ouggepenyuposxu, cmapenus u eubenu kiemox. «L{ugposas kiemrxa» — obuounghopmamuueckue mooenu
DYHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpauuu

Tabmure! U cxembl: «OKU3HEHHBIN UK KIETKI», «Muto3y», «CTpoeHne XxpoMocomy, «Pemmukanus
JHK».

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpopenapaThl: «MHUTO3 B KJIETKaX KOPEIIKA JTyKa.

JlaGopaTopHas padora «/3yueHre XxpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTax».



JlaGopaTopnas pabora «Habnronenne MuUTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa (Ha TOTOBBIX
MHKpOIIpenaparax).

Tema 9. Ctpoenune u pyHKIMH OPraHU3MOB

buonornueckoe pasHooOpasue opraHu3MoB. OJHOKIETOYHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOUHBIE
OpPTraHHU3MBI.

Oco0eHHOCTH CTPOEHUS M KU3HENEATEIBHOCTH OJHOKIETOYHBIX OopraHu3moB. bakrtepuu, apxew,
OJTHOKJICTOYHBIE IPUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, APYTHe NPOTHCTHL. KoOHNaNbHBIE OPraHU3MBI.

B3anMocCBs3p 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkKaHW, oOpraHbl M CHCTEMBI OpPraHOB.
OpranusMm Kak exuHoe Leioe. 'omeocras.

Tkanu pacreHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHAs, MOKPOBHAs, MPOBOIAIIAL,
OCHOBHasA, MexaHuuyeckass. OCOOCHHOCTH CTpoeHUus, (YHKIMA U pacloNOKEHUS TKaHEH B OpraHax
pacTeHui.

TkaHu XUBOTHBIX M 4YeJIOBEKAa. THIbl JKMBOTHBIX TKaHEH: SIUTENUANbHAs, COEAMHUTEIbHAs,
MblllIeyHasi, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIUN U PACIIONOKEHHS TKaHEH B OpraHax >KUBOTHBIX
U YEJIOBEKa.

Opransl. BereraTuBHble M TIe€HEpaTUBHbIE OpraHbl pacTeHud. OpraHbl U CHCTEMBI OpPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIMN OpraHoOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. CkeneTbl OAHOKIETOYHBIX M MHOI'OKJIETOYHBIX
KUBOTHBIX. HapyHbIil 1 BHYTpeHHUH ckeneT. CTpOeHUE U TUIIbI COETMHEHUS KOCTEH.

JIBukeHne opraHu3MoB. JIBMDKEHHE OJHOKJIETOYHBIX OpPraHM3MOB: amMEOOMAHOE, >KTYTHKOBOE,
pecHU4YHOE. [[BUKEHNE MHOTOKJIETOYHBIX PACTEHUIl: TPONM3MBbI U HACTUM. [|BM)KEHHE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBeKa: MblllieuHas cuctema. Pediiekc. CkeneTHble MBI U UX paboTa.

IIuranue opranusmoB. IloryonieHue BOXBI, YIVIEKMCIIOIO Ta3a M MMHEPAIbHBIX BEIIECTB
pacteHussMu. IlutaHne XMBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPUKIETOYHOE nuiieBapeHue. [luranue
[I0O3BOHOYHBIX KUBOTHbIX. OTHensl NUIIEBAPUTEIBHOIO TpakTa. [IuieBapUTENbHBIE  KEJIE3BI.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

Hpixanwe opranu3moB. Jlpixanwe pacteHwid. [lpixanuwe >XuBOTHBIX. Juddysus razos uyepes
MOBEpXHOCTh KIeTku. KoxkHoe apixanue. JlprxarenapHas MOBEpXHOCTh. JKaOepHoe U NEroyHoe JbIXaHHe.
JlpIxaHWe TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCJIOXHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHasl cuUcTeMa 4yeloBeKa. MeXaHW3M BEHTWISLUHU JETKUX Yy NTHI] U
MieKonuTammux. Perynsanus apixanus. J{pixareabHble 00bEMBI.

TpaHcnopT BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCHOPT BELIECTB y
KUBOTHbIX. KpoBeHOCHast cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX >KMBOTHBIX W
yenoBeka. Cep/ie, KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpamieHHs. OBONIOIHOHHBIE
YCIOKHEHHUS CTPOEHHUS KPOBEHOCHOM CHCTEMbI ITO3BOHOUYHBIX JKMBOTHBIX. PaboTta cepama u eé
peryJsnus.

Boigenenue y oprannsmoB. Beigenenue y pactenuil. Beinenenue y &uBOTHbIX. COKpaTUTENBHBIE
Bakyosnu. Opransl BelieneHus. OunpTpanus, cekpenus 1 00paTHOE BcachblBaHHWE KaK MEXaHU3MBbl paOOThI
OpraHoB BblieneHUs. CBs3b NOJOCTH TeJla C KPOBEHOCHOM M BBIAEIUTENIBHON cucTeMaMu. Brinenenue y
MMO3BOHOYHBIX KUBOTHBIX U yesoBeka. [louku. Ctpoenue u pyHkunonupoBanue Hedpona. OOpa3oBaHue
MOYH y YeJIOBEKa.

3amuTa y OpraHu3MOB. 3aliuTa Y OJHOKIETOYHBIX OpraHu3MoB. Cropsl OakTepuil W IHUCTHI
IIPOCTENIINX. 3allUTa y MHOTOKJIETOYHBIX pacTeHui. KyTtukyna. CpencTtBa nacCUBHOW M XMMHUYECKOU
3amuThl. UTOHIUABI.

3amuTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M MX IpPOM3BOJAHBIE. 3aIlMTa OpPraHU3Ma OT
Oonesneil. UMMmyHHast cucrtema denoBeka. KieTOYHBIM W TYMOpaJIbHBIH UMMYHUTET. BpoxaEHHBIN U
npuoOpeTEHHBIN crieun(puYeckuii UMMYHHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHurera (I1.
Opmux, ®. M. bepner, C. Tonerara). BocmamurenbHble OTBETHI OpraHu3MoB. Pojb BpOXIEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxxuMocTe M peryssiius y OpraHu3moB. Pa3znpakMMocTh y OJHOKIETOYHBIX OPTaHH3MOB.
Takcucsl. Pa3npaxuMoCTh U peryJisiiys y pacTeHUM. POCTOBBIE BeleCcTBa U UX 3HAYCHUE.

HepBHas cucrema u peduiekTopHasi peryisuus y XKUBOTHbIX. HepBHas cucrema u €€ OTIenbl.
OBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHMSI HEPBHOM CHCTEMbI Yy XUBOTHBIX. OTHENbI T'OJIOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekropHas nyra. besycioBHbie U ycnoBHbIE pedieKChl.



['ymopanbHas perynsuusi U SHAOKPUHHAS CHCTeMa >KUBOTHBIX U YesioBeka. JKenes3bl SHIOKPUHHON
CUCTEMbl M HMX TOPMOHBI. J[lelicTBME TOpPMOHOB. B3amMOCBSI3b HEPBHOW W SHIOKPUHHON CHUCTEM.
l'umoTanamo-runodu3apHas cucrema.

JdemoHcTpauuu

IToptper: U. I1. I1aBnos.

Tabmuis! u cxembl: «OIHOKIETOYHBIE BOJOPOCINY, « MHOTOKIIETOUHbIE BOOpoCciny, «bakTtepuny,
«IIpocreiitmey, «Opranbl IBETKOBBIX pacTeHUiD», «CHCTEeMbl OpPraHOB IMO3BOHOYHBIX >KUBOTHBIXY,
«BHyTpeHHee cTpoeHne HaceKoMbIX», « Tkanu pactenuii», «Kopuesble cuctembl», «CTpoeHue ctelms»,
«CTtpoeHue JHUCTOBOM IIACTUHKN», «TKaHM >KUBOTHBIX», «CkeneT uenoBekay, «lluieBapurenbHas
cucteMa», «KpoBeHocHass cucreMa», «/lpixarenpHass cuctema», «HepBHas cucrema», «Koxay,
«MplimeyHasi cucteMay, «BoinenurenbHas cuctemay, « QHIOKpUHHAA cucTeMay, «CTpOCHHE MBIIIIBD,
«Ammynuter», «KumeunononoctHeley, «Cxema NWTaHUA pacTeHHi», «KpOBEHOCHbIE cHUCTEMBI
MO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruape», «CTpoeHue IiaHapun», «BHyTpeHHee CTpoeHue
noxzaesoro uepBsi», «HepBHas cucrema poio», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIkaomuxcsa», «HepBhas cucrema nruny», «HepBHas cuctema miekonurtamommxy», «HepBHas
cucTema yesoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOH  MHKPOCKOI, MHKpONpenapaTsl  OJHOKIETOYHBIX  OpPraHU3MOB,
MHUKpOIIpenapaTsl TKaHEW, pPAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKHX, IKHUBBIC
9K3EMIUIAPhl KOMHATHBIX pACTCHH, repOapuy pacTeHUH pa3HBIX OTENOB, BIAXHBIC IPEMapaTh
KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUICKIUM OECIIO3BOHOYHBIX IKHBOTHBIX, CKEJET YelIOBeKa,
0o0OpyIOBaHUE JIsi JEMOHCTpAIMM TOYBEHHOTO M BO3IYIIHOTO MUTAHUS PACTEHUH, pacIleIuIeHUs
Kpaxmana U OenkoB moj JAeiicTBueM (EepMEHTOB, 00OpYyJOBaHHME Jisi JIEMOHCTpPAlMU OIBITOB IO
U3MEPEHHIO JKU3HCHHOW EMKOCTH JETKHX, MEXAHU3Ma JbIXaTEJIbHBIX JBUKEHUM, MOJEIH TOJOBHOIO
MO3ra pa3jJu4HbIX )KUBOTHBIX.

JlaboparopHnasi pabdora «/3yueHue TkaHeil pacTeHUID.

JlaGopatopnas padora «/3yueHue TkaHei )KUBOTHBIX».

Jlaboparopnasi padora «/3yueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOKeHMe U Pa3BUTHE OPTraHN3MOB

@®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecronioe (BKJIKOYash BETEeTaTUBHOE) W TMOJIoBoe. Bubl
0ecrooro pa3MHOKEHUS: TIOYKOBaHUE, CTIOPYJISILMS, (pparMeHTalus, KIOHHPOBAaHUE.

[TonoBoe pasmuokenue. [lonoBbie kieTku, win ramersl. Meiio3. Craguu meinosza. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bruomornueckuii cMpicit Mel03a U MOJ0BOTO npouecca. Meios u ero
MECTO B KU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzapoapimeBoe paszputue. ['ameTtoreHes y xuBOTHbIX. [lonoBbie xkene3pl. OOpa3oBaHHE U
pa3BUTHE NOJIOBBIX KiIeTOK. CriepmaTorenes u ooreHes. CTpOoeHUE MOJIOBBIX KIETOK.

OmnogoTBOpeHrEe U SMOPHOHATBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOAOTBOPEHHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WnauBuayanbHOE pa3BUTHE OPraHu3MOB (OHTOreHe3). OMOpHONOrHs — Hayka O pPa3BUTHU
opranu3mMoB. Mopgoeenes — 00Ha u3 2naguwvix npooaem amopuonocuu. Konyenyus mopgozenos u mooenu
mopghoceneza. Ctaauu SMOpHUOTeHe3a JKUBOTHBIX (Ha mpuMepe Jisrymkn). Jpoodnaenue. Tumnsl 1podiieHus.
Jlemepmunuposannoe u HedepMuHuposanHoe opobaenue. bnacmyna, munei 6nacmyn. OCOOEHHOCTH
JIpoOsieHUs] MJIEKOMUTAIOIMIKX. 3apOo/bIlleBble JIUCTKU (racTpyJisiuus). 3aKiIagka OpraHoB U TKaHEW W3
3apOJIBIINIEBhIX JIMCTKOB. B3anMHOE BIMsSHUE dYacTell pa3BHUBAIOIIETOCS 3apoibliia (IMOpHOHAIbHAS
MHAYKIMS). 3akiajka IJlaHa CTPOEHHs >KMBOTHOTO KakK pe3yJbTaT HMEpapXMUECKUX B3aUMOACHCTBHIA
reHoB. BrnusiHue Ha SMOpHOHAIEHOE PAa3BUTHE PA3TMYHBIX (PaKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButne xuBoTHBIX. [locTamOpuonanbHbi mepuoa. [Ipsmoe u HempsiMoe pa3BUTHE.
Pa3zButne ¢ meramopo30M y 0€CrO3BOHOYHBIX U IMO3BOHOYHBIX JKMBOTHBIX. bHollornyeckoe 3HaYeHHE
MPSIMOTO M HEMPSIMOTO Pa3BUTHS, UX PACIPOCTPAHEHHE B IpHpoAe. Tumel pocra )KMBOTHBIX. PaKTOPBI
PETYISIIAA POCTa KMBOTHBIX M ueioBeka. CTaauu TMOCTIMOPHUOHAIBLHOTO DPA3BUTHS y KUBOTHBIX H
yenoBeka. [lepuoabl onToreHesa yenoneka. CTapeHue U cMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

PasmHoOxeHHe M pas3BuTHe pacteHuil. ['ameropur u cmopopur. Meiio3 B KU3HEHHOM LIUKIE
pacrenuii. OOpa3oBaHue crmop B mporecce Mmeinos3a. ['ameroreHe3 y pacteHuit. OmiogoTBOpeHUE M
pa3BHUTHE PACTUTEIBHBIX OPTaHU3MOB. /[BOITHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHue
U pa3BUTHE CEMEHM.



MexaHu3MBI PETyJIsIUU OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpauuu

[Moptpetsr: C. I'. Hapamun, X. [llneman.

Tabmusr u  cxembl: «BereratuBHOoe pa3MHOXeHHE», «Tumbel Oecroysioro pa3MHOMKEHUS,
«Pa3MHOXEHHE XJIaMUIOMOHAAbDY, «Pa3sMHOXKEHHE OJBIJICHbD», «Pa3smMHOXkeHHe Truapel», «Menos»,
«Xpomocombl», «l['amerorenes», «CTpoeHHE AMIEKIECTKH M CHepMaro3ousia», «OCHOBHBIE CTaauU
oHTOreHesa», «llpsamoe m HempsiMoe passutue», «PaszBurve Mailckoro xyka», «Pa3Butue capaHuun»,
«Pa3zButne nArymku», «/[BoliHOE OIIOJOTBOPEHHE Yy LBETKOBBIX pacTeHHiD», «CTpoeHue cemsiH
OJIHOJOJIBHBIX U JBYAOJBHBIX PAaCTeHUI», «KU3HEHHBIA LIUKI MOPCKOM KaIyCThbl», «KH3HEHHBIM LUK
MXa», « Kn3HEHHBIN LUK MANOPOTHUKAY, « KU3HEHHBIN LIMKI COCHBD).

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPEapaThl SUIEKICTOK U CIIEPMATO30M 0B, MOJIEIb
«LIuKi pa3BUTHS JIATYILIKW.

JlabopaTtopHnasi padora «/3yueHne cTpoeHHs MOJOBBIX KJIIETOK Ha TOTOBBIX MUKPOIIPETIapaTax».

IIpakTuyeckass padora «BpIsiBIeHHME MNPU3HAKOB CXOACTBA 3apOJBIIIEH  [MO3BOHOYHBIX
YKUBOTHBIX ).

JlabGopatopnas padora «CTpoeHrE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHUI.

Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHU3MOB

Hctopust cTaHOBIIGHUS W pa3BUTHSA T'€HETHKHM Kak Hayku. Paboter I'. Mennens, I'. ne ®@pusa, T.
Moprana. Ponp oredecTBeHHBIX Y4Y€HBIX B pasButuu reHetuku. Paborsr H. K. Kombmosa, H. W.
Basunosa, A. H. benosepckoro, I'. /1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE TOHSTHS U CUMBOJIBL. ['OMOJIOTHUYHBIE XPOMOCOMBI, AJIJICJIbHBIE TEHBI,
aJbTEPHATUBHBIE IPU3HAKH, JOMUHAHTHBINA U PELIECCUBHBIM NPHU3HAK, TOMO3UT0TA, F€TEPO3UT0Ta, YUCTAs
auHMS, THOpWabI, TreHoTur, QeHotun. OCHOBHBIE METOJBI T'CHETHKH: THOPUIOJOTUYCCKUH,
LUTOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETHUECKUI.

JdemMoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne ®puz, T. Mopran, H. K. Konsuno, H. U. Basunos, A. H.
Benosepckuii, I'. 1. Kaprieuenxko, F0. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuis! u cxeMbl: « MeTO bl TeHETUKI, «CXEMBI CKPELTUBAHUS.

JlaGopaTopHas padota «/lpo3odmia kak 00bEKT FreHETUICCKIX UCCIICIOBAHMIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpumnoe ckpemuBanue. [lepBpiii 3akoH MeHIens — 3aKOH €IWHOOOpas3wsi THOPHIIOB
nepBoro nokosieHus. IlpaBuno nomuHupoBaHus. BTopoill 3akoH MeHaenss — 3aKOH pacllelIeHUs
Mpu3HaKoB. [{uTomornueckue OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBaHMs. [ UTIOT€3a YUCTOTHI TaAMET.

AHanusupyroniee ckpemnBaHue. IIpoMexyTouHblil XapakTep HacienoBaHusa. Pacuienenue
MIPU3HAKOB MIPU HETIOJIHOM JIOMUHHUPOBAHUMU.

Hurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBUCHUMOTO HACJEIOBaHUS
nmpu3HakoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIINBAHUS.

CueruienHoe HacneoBaHue npu3HakoB. Pa6otsr T. Moprana. CrierieHHOE HaclieIOBaHUE T€HOB,
HapyllIeHHUE CLEIUICHUS MEKIy TeHaMHi. XPOMOCOMHAs TEOPHS HACJIEICTBEHHOCTH.

I'enernka noxa. XpoMOCOMHBIN MEXaHU3M OINPENEIEHHUS M0JIa. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
l'omorameTHsbIil U reTeporameTHbIN Moj. ['eHeTHnueckas CTpyKTypa MoJoBbIX XpoMocoM. HacnenoBanue
MPU3HAKOB, CIEIICHHBIX C MTOJIOM.

I'enotunn kak wnemoctHas cucreMa. Ilnedorpommuss — MHOXKECTBEHHOE JIEHMCTBHE IEHA.
MHOX€eCTBEHHbI ajienu3M. B3aumoaeicTBue HeauleNbHBIX T€HOB. KOMIUIEMEHTapHOCTh. JMNHUCTa3.
[Tonumepust.

['eHeTHYECKUT KOHTPOJIb Pa3BUTHsI PACTEHUMN, )KMBOTHBIX M UEJIOBEKA, a TaKXKe (PU3HOJOTHUUECKHUX
MPOLIECCOB, TIOBENCHUS M KOTHUTHUBHBIX (yHKIUH. ['eHeTnyeckue MeXaHU3Mbl CUMOHOTEHE3a,
MEXaHU3MbI B3aHMOJICUCTBUS «XO35MH — Mapa3uT» M «XO35MH — MHUKPOOHOM». ['€HEeTHUEeCKHE aCIeKThI
KOHTPOJISI U U3MEHEHHUS HACJIEICTBEHHOM MH(OPMAIIUY B TIOKOJICHUSIX KIIETOK M OPTaHU3MOB.

JdemoHcTpauuu

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

Tabmuuber u cxembl: «llepBpiii m BTOpoW 3akoHbl MeHnens», «Tpetuit 3akoH MeHnuens»,
«Ananuzupyromiee ckpemuBanue», «HemonHoe pomuHHpoBaHue», «CleMIeHHOE HacleJOBaHUE



NpU3HAKOB y 1apo3zodpuibl», «l'eHetmka momnay, «Kapuotun uenoBeka», «Kapuortum apo3ohuisn»,
«Kapuorun nrunsn», « MHOKECTBEHHBIN aJIeIn3M», « B3anuMoaencTere reHoB.

OOGopynoBanue: Mojenb JUIsI JEMOHCTPAllMM 3aKOHOB €IMHOO0Opaszus THOPHIOB IEPBOTO
MOKOJIEHUS M PpACLICIJICHUS MPU3HAKOB, MOJEIb JUIl JEMOHCTPALMM 3aKOHAa HE3aBUCHUMOIO
Hacle0BaHUsl MPU3HAKOB, MOJENb Il JEMOHCTPALMM CHEIUIEHHOTO HAacJIeIOBaHMUS MPHU3HAKOB,
CBETOBO MUKPOCKOII, MUKponpenapart: «Jlpozoduay.

IIpakTuueckas padora «l3ydueHue pe3yabTaTOB MOHOTHOPUIAHOTO CKPEIIUBAHUS Y IPO30(DUITBI».

IIpakTnyeckas padora «l3yuenue pe3yabTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(UIbD).

Tema 13. 3akoHOMepHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHotuna u cpeabl mnpu popmupoBanuu ¢eHorumna. U3MeHUNBOCTh MPU3HAKOB.
KauecTBeHHbIE M  KOJIMYECTBEHHbIE MpPU3HAKU. BHIbI HW3MEHYMBOCTU: HEHACHEJCTBEHHAs U
HaCJIEACTBEHHAS.

MoaudukanoHHas HW3MEHYMBOCTb. Poib cpensl B (OPMHPOBAHMM  MOAM(PUKALMOHHOM
n3MeHunBoctu. Hopma peakuuu mnpusHaka. Bapuanuonsbelii pan u  BapuanuonHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYNBOCTH.

l'enotunuueckass  W3MeHYMBOCTh.  CBOMCTBA  I€HOTUIIMYECKOM  M3MEHUYMBOCTU.  Buasl
FEHOTUIMYECKON N3MEHYMBOCTU: KOMOMHATHUBHAS, MYTallUOHHAS.

Komb6unaruBHast wu3MeHUMBOCTb. Meilo3 W TOJOBOM mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYUBOCTH. POJIb KOMOWHATUBHOW HM3MEHYMBOCTH B CO3/JaHUM TCHETHYECKOTO pPa3HOOOpasus B
npezenax OIHOro BUA.

MyTanuonHasi U3MEHYMBOCTb. BU/IbI MyTalluii: T€HHbIE, XPOMOCOMHbIE, TeHOMHbIC. CIIOHTaHHbBIE U
WHIYLUPOBAHHBIE MyTaluu. SlepHble M LUTOILIa3MaTHdeckue mytanuu. COMaTUYeCKHE U IOJIOBbIE
MyTanuu. [IpUyuHBl BO3HUKHOBEHHMS MyTaluuid. MyTareHbl W HMX BJIUSHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTM MYTAalUMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKHMX PSAOB B HACIEICTBEHHOU
m3menunBocT (H.W. BaBunos). Buesigepnas ”3MEeHUYMBOCTh U HACJIEICTBEHHOCTb.

Onucenemuka U 3NUSEHOMUKA, PpOJb  dNULEHEMUYeCKUX ¢hakmopoe 8 HAcCLe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOS8 ) OP2AHUIMOS.

JdemoHcTpauuu

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmuet  u cxembl: «Buabsl  u3MeHuMBOCTHY, «MoauduKanMoHHAas  U3MEHYHUBOCTDHY,
«KoMmOuHaTBHAsT HM3MEHYHMBOCTEHY, «Meio3y», «OmnomorBopeHue», «['eHeTndeckue 3abosieBaHUS
yeoBeKkay, « Buabsl myTanuin.

ObopynoBaHue: KUBbIE U TepOapHbIe YK3EeMIUIIPhl KOMHATHBIX pacTeHuil, pucyHku ((otorpadum)
YKUBOTHBIX C Pa3IUYHBIMU BUIAMH U3MEHYMUBOCTH.

JlaGopaTopnas padora «VccrnenoBaHue 3aKOHOMEpPHOCTEH MOTUGPUKANMOHHOW H3MEHYHBOCTH.
[TocTpoeHne BapralMOHHOTO Psifia U BApPUALIMOHHON KPUBOW».

IIpakTnyeckas padora «Myrtanuu y apo30¢Guiibl (Ha TOTOBBIX MHKPOIIpEmapaTax).

Tema 14. I'eHeTHKA YeJiOBEKA

Kapuotun uenoBeka. MexayHapoiHas mporpamMma HCCIEIOBAaHUS T€HOMa 4elloBeKa. MeToabl
M3YUYEHHUs TCHETHKH YeJIOBEKA: T€HEAJTOTHYECKUU, OJM3HEIOBBINA, IMUTOTCHETUYCCKUN, MOIYIISIIMOHHO-
CTAaTUCTUYECKUN, MOJIEKYJsipHO-reHeTnYecKuil. COBpEMEHHOE ONpe/iesieHne TeHOTHUIIA: OJIHOT€HOMHOE
CEKBCHHpPOBaHWE, TECHOTHNUPOBaHHE, B TOM uwncie ¢ nomombto [II[[P-ananusza. HacnenctBeHHbie
3a00yieBaHUs YellOBeKa. |'@eHHbIE W XPOMOCOMHBIE OOJIE3HM uenoBeKka. bole3Hu ¢ HacieICTBEHHOM
MPEAPACTIONOKEHHOCTRI0. 3HAUE€HWE MEJMIIMHCKONW TEHETUKM B TMPEAOTBPAIICHUA W JICUCHUU
TeHeTUYECKUX 3a00NeBaHUl denoBeka. MeauKo-reHeTHuecKoe KOHCYIbTHpoBaHUE. CTBOJIIOBBIE KIETKH.
[loHsiTHE «TEeHETHYECKOro TIpy3a». DTUYECKHE AacleKThl HCCIEJOBaHMA B 00JacTH PENaKTUPOBAHMS
r€HOMa M CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTOpbl TIOBBIIIEHHONM YYBCTBUTEIBHOCTH 4eJOBeKa K (U3MUECKOMY U
XUMHUYECKOMY 3arps3HEHHUI0 OKpY»Karomieil cpenpl. ['eHeTHueckass mpenpacroyioKEHHOCTh YEIOBEeKa K
MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmuer u  cxembl: «Kapuotunm uyenoBeka», «Meronbl HU3ydeHHs TEHETHKU YEJOBEKay,
«"eneTrueckue 3a00I€BaHUS YETIOBEKAY.

IIpakTnyeckas padora «CocTaBICHUE U aHAIIU3 POJIOCITOBHONY.



Tema 15. Ceniekuusi OpraHu3MoB

JloMecTrkanus U cenekuus. 3apoKJAeHue celekuuu u noMmectukanuu. Yuyenue H. M. BaBunosa o
[leHTpax MPOUCXOXKIEHUS U MHOT000pasusi KyJIbTYPHBIX pacTeHHil. Poib cenekiuu B CO3aHUN COPTOB
pacTeHuil u mopoJl )KUBOTHBIX. CopT, mopoaa, mMTaMM. 3aKOH FOMOJIOTHYECKUX PAJIOB B HACJIEIACTBEHHOM
m3menunBoct H. V. BaBuioBa, ero 3HaueHUE AJIs CENEKIIMOHHOW PabOTHI.

Mertoapl ceneKIMOHHONW paboThl. MICKyCCTBEHHBIM OTOOp: MAacCOBBIM M MHAMBUIYAJTbHBINA. DTaIbl
KOMOMHAIIMOHHOW ceneKiuu. VcnplTaHue Npou3BOAMTENCH MO MOTOMCTBY. OTOOp TO TEHOTHUITY C
MTOMOIIBIO OLIEHKH (PEHOTHUIAa IIOTOMCTBA U 0OTOOP MO FeHOTUITY ¢ oMolbio ananuza JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENeKIHMOHHON paboThl. PajualnMOHHBIN U XMMHYECKUN
MyTareHe3 Kak HCTOYHUK MyTalud y KyJIbTYpHBIX (GopM opraHuzMoB. lcronb3oBaHHE T'€HOMHOTO
peNaKTHUPOBAaHUS M MeToJ0B pexomMOuHaHTHBIX JIHK nams momyueHuss mcxomHoro marepwana JUist
CEJIEKLIUU.

[Tonyuenue mnonumionaoB. BuyTpuBHmoBas rubpuanszanus. BIu3kopoJCTBEHHOE CKpEIIMBaHUE,
win uHOpuauHr. HepoJcTBeHHOE CKpellMBaHuE, WM ayTOpUIWHT. ['eTepo3uc U €ro MNpUYUHBI.
Hcnonp3oBanue rerepo3uca B cenekiuu. Otnanénnas rubpunuzanus. [Ipeomonenue Oecrmoaust
MEXBUIOBBIX THOPUAOB. JIOCTHXKEHUS CENEKIIUN PACTCHUH U KUBOTHBIX. «3€1EHAS peBOIIOYULY.

CoxpaHeHue 1 U3y4eHHE TeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTCHUHN U UX TUKUX POAUYCH IS
CO3/IaHHS HOBBIX COPTOB M THUOPHUIIOB CEIbCKOXO3SWCTBEHHBIX KYJIBTYp. M3yuenue, coxpanenue u
ynpaenenue 2eHemu4yeckKuUMU pecypcamu CenbCKOXO3SAUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX 6 YEJIAX
VAVYUEHUST CYUEeCMBYIOWUX U CO30aHUsL HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM Yucie C NpUMeHeHuem
COBPEMEHHBIX MEMOO08 HAVUHBIX UCCIEO08AHUL, NEPeO0s8blx UOell U NePCneKMUBHbIX MeXHOI02U.

JdemoHcTpauuu

IToprpersr: H. WU. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II. Jlykesnenko, b. JL
Acrtaypos, H. bopinoyr, /I. K. benses.

Tabmuie! U cxeMbl: «L[eHTpBI MPOUCXOXKIECHUS M MHOTO0OOpa3us KyJIbTYPHBIX PAaCTCHHI», «3aKOH
TOMOJIOTUYECKUX pAJOB B HACJIEICTBEHHOW HM3MEHUYMBOCTH», «Mertoasl cenekuum», «OtnanéHHas
rubpuauzamusy, «MyTarenes».

JlaGopaTtopnasi padora «l3ydyeHne COpPTOB KyJbTYPHBIX PACTEHUM W TOPOJ JAOMAITHUX
YKUBOTHBIX».

JlaGopatopnas padora «/3yueHne METOA0B CEIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHuin».

Ikcekypeusi «OCHOBHbIE METOJBI M JOCTHKEHMSI CENIeKIIMM pPacTEeHU W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIUIO, INIEMEHHYIO (DepMy, COPTOUCIIBITATENbHBIN YUaCTOK, B TEIUIMYHOE XO3SICTBO,
B J1a00OpaTOPHIO arpOYHUBEPCUTETA UM HAYYHOTO IICHTPA)».

Tema 16. BUOTeXHOJI0THS M CHHTeTHYeCKAs] OMOJIOTHA

OOBEKTHI, HCMOIb3yeMble B OHMOTEXHOJNOTMHM, — KJIETOYHBIE W TKAHEBBIE KYJIBTYDHI,
MHUKpPOOPTaHU3MBI, MX XapaKTEepPUCTUKA. TpaaullMOHHAas OMOTEXHOJOTHs: XjeOomedeHue, MOoTydeHHe
KHUCJIIOMOJIOYHEBIX MPOAYKTOB, BUHOJEIIHE. MukpoOroIOTHIECKIi CUHTE3. OOBEKTHI

MHUKPOOHOJIOTHYECKHX TeXHOIorui. [Ipons3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3aHne TEXHOJOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOIO W3MEHEHMS M KOHCTPYUPOBAHMS
T€HOMOB C LIE€JIBIO IIOJYYEHHUs OPraHU3MOB U MX KOMIIOHEHTOB, COJEpXKAllMX HE BCTPEYAIOLIUECS B
MpUPOie OMOCHHTETUUECKHE Ty TH.

Krnerounas nnxeHepus. MeTObI KyIbTyphl KJIETOK M TKaHEH pacTeHUi U KUBOTHBIX. KproOaHKu.
CoMarnueckasi THOpUAM3AIMS U COMAaTHUECKUi dMOpuorenes. Mcmonp30BaHue TariouIoB B CEJICKIIUN
pacreHuil. [lonyuenue MoHoKIOHANbHBLIX anmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHbIX
anmumern 68 meouyutre. VICKyCCTBEHHOE OILIONOTBOpEHUE. PEeKOHCTpYKIMS SHIEKIETOK U KJIOHUPOBAHHE
KUBOTHBIX. MeTOo TpaHCIUIAaHTALMU SAEp KIETOK. TexHonocuu 0300po6neHus, KyIbmMueuposanus u
MUKPOKTIOHATILHO20 PAZMHONCEHUS CeNbCKOXO03AUCTNEEHHBIX KYIbMYD.

XpOMOCOMHAasi W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha M KOHCTPYMpPOBaHUE
pekomOunantHbiX JIHK. Coszdanue mpanceennvix opeanuzmos. JIOCTHKEHUST W MEPCIICKTHUBBI
XPOMOCOMHOMW ¥ T€HHON MHXEHEPHH. DKOJIOTHYECKHE U STUYECKUE MPOOIEeMbl TeHHOM WH)KEHEPHUH.

Menunuackue Ouotexnonoruu. IloctreHomuas umdpoBas wmeaumnuHa. [II[P-amarnocTuka.
MeTaboI0OMHBIA aHaNIM3, TEHOICHTPUYECKUI aHalIM3 MPOTEOMa YesIOBeKa JJIsl OLEHKU COCTOSIHUS €ro
310poBhs. Vcmosib30BaHME CTBOJIOBBIX KIIETOK. TapreTHas Tepamus paka. 3D-OwoumkeHepus s



pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/1aHUsl KOMIUIEKCHBIX TKaHEH
COUETaHHEM TEXHOJOTUH TpEXMEpPHOro OHoNmpUHTHHra U ckaddonauuHra aas pemeHus 3aaad
MIEPCOHAIM3UPOBAHHON MEUIMHBI.

Cozanue BEKTOPHBIX BakIUH C LENbl0 oO0ecrnedyeHus KOMOWHUPOBAHHOM 3aIllMTHI  OT
Bo3Oyaureneir OPBU, ycraHoBieHHWe MOJEKYJSIPHBIX MeXaHU3MOB ¢yHkunonupoBanusi PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YeIOBEKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmumpl u cxemsl: «lcnonap3oBaHHE MHUKPOOPTraHM3MOB B IPOMBIILICHHOM TPOU3BOJICTBEY,
«Kiterounasa uHxxeHepus», «l ' eHHass HHKEHEPUS».

JlabopaTropHnasi pabora «3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «llomyueHue MOJIOUYHOKHUCIIBIX IPOLYKTOBY.

Jkekypeust «buorexHonoruss — BakHEWIIAs MPOM3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kaeHne u pa3BUTHE 3BOJIOLMOHHBIX NPeICTABJCHUH B 0M010TMH

OpomononHass Teopus Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHMS JapBuHU3Ma. JKu3Hb U
Hay4Has AesaTesnbHocTh Y. /lapBuHa.

JBmkymye cuibl 3Boionuud BUAOB 1o Y. JlapBuHy (BbICOKash MHTEHCHUBHOCTb PAa3MHOKECHHS
OpPraHU3MOB, HACJIEJCTBEHHAss HW3MEHYMBOCTb, OOpb0a 3a CyIIEeCTBOBAaHHE, €CTECTBEHHBIH U
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cunTeTHueckoi Tteopun sBomtoruu (CTD). HeiirpanbHas TeOpUsS SBOJIOIHH.
CoBpemeHHast 3BOJIOLMOHHAST OWONOrHs. 3HaYeHHE OHBOJIOLMOHHOW Teopun B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHUHbBI MUpA.

JdemoHcTpauuu

[Moptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kroswe, Y. lapsun, C.
C. Yetrsepukos, U. U. IlImansraysen, . Xonaein, /. K. benses.

Tabmuuer u cxembl: «Cuctema xuBoit npupoasl (mo K. Jluanero)y, «JlecTHHIIA KUBBIX CYIIECTB
(o Jlamapky)», «MexaHu3m (HopMUPOBaHUS MTPUCIIOCOOTICHUHN y PACTEHHUH U )KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapmipyra myremectsus Y. lapsuna», «Haxonku Y. JlapBunay, «®@opMbl 60pbObI 32
cymectBoBanue», «llopoasl romyOeit», «MHoroobpasue KyInbTypHBIX GopM KamycTel», «Ilopossl
JIOMAIITHUX XUBOTHBIX», «CxeMa oOpa3oBaHus HOBbIX BUJIOB (1o Y. J[apBuHy)», «Cxema COOTHOLIEHHUS
JBUKYIIUX CHJT SBOJIOIHIY, « OCHOBHBIE MOJIOKEHUS CHHTETHYECKON TEOPUH SBOTIOIIHI.

Tema 2. MuxkposBosonust 4 eé¢ pe3yJbTaThl

[lonmynsiust kak o>ineMeHTapHas eauHuua HSBoitonuu. CoBpeMEHHbIE METOIbl  OLIEHKH
TEHETUYECKOT0 pPa3HOOOpa3Hus W CTPYKTYpbl NOMyJsaiuid. M3meHenue reHooHIa MOMYJSLIUN Kak
3JIEeMEHTapHOE 3BOJIIOLIMOHHOE SIBJIeHHE. 3aKOH reHeThuyeckoro pasHoBecus Jlx. Xapau, B. BaitnOepra.

OneMeHTapHbIe (PaKTOPHI (IBUXKYIIME CHIIBI) ABOTIOIMH. MyTaliMoHHbIH npouecc. KomOunaTHBHAs
M3MEHYUBOCTH. J[pelid reHoB — ciryuyaiiHble HEHANIPaBICHHBIC M3MEHEHUS YaCTOT aJUICIICH B MOMYJISIHIX.
Dddext ocHoBatens. Ighgexm Oymuiiounoco eoprviuika. CHUdCeHUe 2eHemuuecKko2o pasHooopasusl:
npuuunsl u creocmeus. Ilposenenue sghghexma Opetigha cenoe 6 OOMLUUX U MATLIX NONYIAYUSX.
Murpauuu.  M3onsauus — momyisiuuMid:  reorpaduueckas  (MPOCTpAaHCTBEHHAs),  OMOJOrMYecKas
(perpoyKTHBHA).

EcrecTBenHblit 0TOOp — HampaBistomuid GaxkTop 3Bodronuu. POpMBI €CTECTBEHHOTO OTOOpa:
JBIDKYIINHN, CTaOWIM3UPYIONINH, paspbeiBatomuid (au3pyntuBHbIA). [TomoBoi or6op. Bo3HukHOBEHME U
9BOJIIOLIMSI COLIMAJIBHOTO TIOBEEHUS )KUBOTHBIX.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB  KaK  pe3yJbTaT  MUKPOIBOMIONMH.  BO3HUKHOBEHHE
npucrnocoOaeHuit 'y opranu3MoB. Apomopdosbl U uamoanantauuu. Ilpumepsl mpucnocoOieHuit y
OpraHU3MOB: MOP(OIOTHYECKHE, (buzmoornUecKue, OMOXUMHUYECKHE, MOBEJICHYCCKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOICHHOCTH OPTaHU3MOB.

Bupn, ero kpurepuu u cTpyktypa. Bunoob6pasoBanue kak pe3ynbTaT MUKpO3BoJouuu. V3omsmus —
KIo4eBoi  (akrop BuaooOpazoBanus. Ilytm u cmocoObl BHAOOOpa30BaHUS: AJIONATPUUYECKOE



(reorpaduueckoe), CUMIIaTpUYecKoe  (IKOJIOTHYECKOE), «MTHOBEHHOE» (monmumouM3ays,
rubpuanzaiys). JJJIMTenbHOCTh 3BOTIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOPMHUPOBAHUS OMOJIIOTUIECKOTO pa3HOOOpa3usl.

Ponw 3BOMIONIMOHHONM OHMONOTHH B pa3pabOTKEe HAyYHBIX METOJIOB COXPAaHEHHS OMOpPa3HOOOpa3usl.
MHUKpPO3BOIIONHS U KOABOJIOIHS MApa3UTOB U UX X03s51eB. MexaHu3Mbl (POPMUPOBAHHS yCTOMYUBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEH.

JdemMoHcTpanuu

[ToptpeTtsr: C. C. UerBepukon, 3. Maiip.

Tabmuue! u cxembl: «MyTallMOHHAs U3MEHYHBOCTHY, «Ilomy siMoHHas CTpyKTypa Buga», «Cxema
nposiBiieHus1 3akoHa Xapau—BaitnOepray, «/IBuKyIire CHIIbI 3BOJIOLUUNY, «IKOJOTHYECKas U30JIALUS
MOMYJISAIUI ceBaHCKoM Gopenn», «['eorpadudeckast U30JISIHS TUCTBEHHUIIBI CHOMPCKON U JINCTBEHHUIIBI
naypckoit», «llonmynsuuoHHbIE BOJIHBI YHCJIEHHOCTH XHUIIHMKOB M XKepTB», «Cxema AecTBus
€cTecTBEHHOro oTOopa», «®DopMbl OOpbOBI 3a CyliecTBOBaHHE», «VHIYCTpUANbHBIA METaHU3M,
«OKuBble uckomnaembie», «IIoOKpOBUTENbCTBEHHAs OKpacka >KUBOTHBIX», «[Ipemympexparomas okpacka
KHUBOTHBIX»,  «Du3nojormueckue  amantrauum»,  «lIpucrocoONeHHOCTh  OpraHu3sMoB U €€
OTHOCHUTENBbHOCThY, «Kputepuu Buna», «Buabl-nBoiinukn», «CTpykTypa Buaa B npupoze», «CrnocoOsl
Bun000pa3oBanus», «leorpapuueckoe BHI000pazoBaHHE TPEX BUAOB JAHIBIIICH», «IKOJIOTHYECKOE
BUI000pa3oBaHue BUAOB CUHUIY, «lonummonasl pactenuit», «KamyctHo-penednbiii THOpUI.

ObopynoBanue: repbapry pacTeHUH, KOJJICKIIMA HACEKOMBIX, Yydea MTHUIl U 3Bepeil ¢ mpuMepaMu
Pa3IUYHBIX MPUCIOCOOJIEHHUH, Yydyena NTULl U 3Bepedl pasHbIX BUAOB, repOapuu pacTeHUi ONM3KUX
BUJIOB, 00pa30BaBIINXCS PA3IMYHBIMH CLIOCOOAMH.

JlabopaTopHasi padora «BrIsiBiIeHHE N3MEHUNBOCTH y OCOOCH OJTHOTO BUIA».

JlaGopaTopHas padora «IIpucnocoOieHuss OpraHu3MOB U UX OTHOCUTENbHAS 11E€I1eCO00Pa3HOCThY.

JlabopaTropHnasi padora «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3aBosonusi 4 eé pe3yJbTaTbl

Metonpl u3ydeHHs MakpodsBomonuH. llaneoHTOnornueckue MeETOAbl HM3YyYEHHUS SBOJIOLUU.
Iepexoanbie GopMbI U GUITOTEHETUIECKHE PSIIBI OPTAHU3MOB.

buoreorpaduyeckue Meronpl mzydenus sBoitounu. CpaBHeHue (uopbl U (payHbl MaTEepUKOB U
ocTpoBoB. bruoreorpadudeckue oomactu 3emiau. BUabI-3HIEMUKHA U PETTUKTHL.

DOMOpHONIOTHYECKHE U CPaBHUTEIHHO-MOP(OJIOTHYECKHE METOJAbl  M3YyUYEHHUS  SBOJIIOIUH.
I'enernueckue MeXaHU3Mbl JBOJIIOLIMM OHTOTE€HE3a U TMOSBJICHMSI HBOJIIOLIMOHHBIX HOBIIECTB.
['oMonornunple W aHANOTMYHBIE OpraHbl. PyauMeHTapHble OpraHbl M aTaBU3MbIL. MOIEKyISIpHO-
TreHETUYECKUE, OMOXMMHUYECKHE U MAaTEMaTHUECKUE METOAbl U3YUEHHsI ABOJIOLNU. ['OMOIOrMYHBIE TE€HBI.
CoBpeMeHHbIE METObI TOCTPOCHUS (PUITOTEHETUYECKUX JIEPEBBEB.

XPOMOCOMHBIE MyTallM1 U YBOJIIOLIMSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBWiIa) ABOMIONMU. [lpunyun cmenvt @yuxkyuu. HeobpatumocTs
9BOJIIOLIMU. AflanTUBHAs paauanysa. HepaBHOMEPHOCTh TEMIIOB ABOJIIOLINH.

JdemMoHcTpanumn

IToptpetsr: K. M. bap, A. O. KoBanesckuii, . Mromnep, J. I'ekkens.

Tabmuib! u cxembl: « ODUITOTEHETUYECKUH PSIT JIOMIAAN», K APXEONITEPUKCY, «3BEPO3yObIe SIIEPH»,
«Creronedanby, «Punuodurey», «CeMeHHbIE NamOpPOTHUKWY», «buoreorpaduueckue 30HBI 3eMIn»,
«peitp xontunentoB», «Pemukthl», «HauyanbHble cTaguu 3MOPHOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
YKUBOTHBIX», «] 'OMOJIOTMUHBIE U aHAJOTUYHBIE OpraHbl», «PyIUMEHTB», «ATaBU3MBID», «XPOMOCOMHbIE
HaOoOpbl YeloBeKa M IIuMMaH3e», «['7aBHble HampaBieHHs 3BOJOLUNY, «OOIIMe 3aKOHOMEPHOCTH
IBOJIIOLIUNY.

O6opynoBaHue: KOJJIEKLUWHU, repOapuu, MYJSDKA HCKOMAEMbIX OCTaTKOB OPraHM3MOB, MYJISKH
TOMOJIOTUYHBIX, aHAJTOTUYHBIX, PYJUMEHTAPHBIX OPTraHOB U aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emMule

HayuHble runoTre3bl MPOMCXOKICHUS KHU3HH Ha 3emie. AOuoreHe3 u naHcrnepmus. JloHaydHbIe
MIPE/ICTAaBJICHUS O 3apOKJICHUU KU3HU (KpealnoHu3M). ['MnoTe3a mocTOsTHHOTO caM0o3apoK/IEHUS JKU3HU
n eé omnposepxenue onelitaMu @. Penu, JI. Cnammanuanu, JI. Ilactepa. IlpoucxoxneHue >Xu3HM U
acTpoOHOJIOTHSI.

OcHOBHBIE 3Tallbl HEOpraHUYeckod sBotonuu. [lnaHerapHas (reojorudeckasl) 3SBOJIIOLMSL.
XuMudeckasi dBOTIONNS. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BeIIecTB U3 HeopraHmdeckux. OmbiT C.



Munepa u I'. FOpu. OGpa3oBanue nonuMepoB u3 MmoHoMepoB. KoanepBatnas runote3a A. M. Onapuna,
runortes3a nepBuyHoro O0ynroHa Jx. Xonnelina, renetudeckas runote3a I'. Mémnepa. Pudoszumsr (T. Yek)
u runore3a «mupa PHK» V. I'mnbepra. @opmupoBanue MeMOpaH 1 BOSHUKHOBEHHUE ITPOTOKIICTKH.

Uctopus 3emin u Mmetoasl e€ uzyueHus. Mickomaempie opranndeckue octatku. ['eoxpoHonorust u
e€ meroapl. OTHOCHUTENbHAS U a0CONIOTHASI TE€OXPOHOJOTHUS. ['€OXpOHOMOTHYECKas MIKala: 30HBI, PbI,
MIEPUOJIBI, STIOXHU.

Hauanbubie sTansl oprannyeckoii 3posonnu. [losiBieHre u 3BONIONMS MEPBBIX KIETOK. DBOJIIOIUS
MeTtaboiau3Ma. Bo3HnkHOBeHUe nepBbIx dKocucTeM. CoBpeMEHHbIe MUKPOOHbBIE OMOIUIEHKH KaK aHaJIoT
nepBbIx Ha 3emute coobmecTB. CTpoMaTonuThl. [IpOKapuOTHI B SyKapPHOTHI.

[Ipoucxoxaenue dykapuoT (cuMOHoOreHe3). DBOJIOLUOHHOE MPOUCXOXKACHHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE 3Talbl SBOJIOIUH BBICIIMX pacTeHUi. OcHOBHBIE apoMopdo3bl pacTeHwil. Bbixon
pacteHuii Ha cymry. [losiBneHue cropoBbIX pacTeHHW U 3aBO€BaHHME MMU cylid. CEeMEHHbIE PACTEHMUS.
[IponcxoxaeHUE BETKOBBIX PACTEHUMN.

OcHOBHbBIE 3Tambl 3BOJIONUHN KUBOTHOTO Mupa. OCHOBHbIE apoMOp(do3bl KUBOTHBIX. Benuckas
¢dayna. KemOpuiickuii B3pbIB — OSIBJICHHE COBPEMEHHBIX THUTIOB. [IepBbie XOpa0BhIe )KUBOTHBIC. JKU3HB B
BOZIC. OBOJIIONMSA IO3BOHOYHBIX. [Ipoucxoxxnenue ambubuii u pentwmid. [Ipoucxoxaenue
MJICKOTUTAIMUX ¥ mruil. [lpuHmum ximrodeBoro apomopdosa. OcBoeHHe O€CIIO3BOHOYHBIMH H
[103BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emiie MO 3paM U TEPUOJIaM: apXeil, MpPOTepo30H, Maleo30M, ME3030H,
KaifHo30H. OOmias XapakTepuCTHUKa KiIuMaTa M TeoJorudeckux mpoueccoB. [losBienne u pacuber
XapaKTePHBIX OPTaHU3MOB. YTIE00pa30BaHKE: €r0 YCIOBUS U BIUSHUE HAa Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUsl — SKOJOTMYECKHE KPU3UCHI Mpouwioro. IIpuunHsl U cieacTBrus MacCoBBIX
BoiMUpaHuid. COBpEMEHHBIH 3KOJOTHMUYECKUl KpH3HC, ero ocobenHoctu. Ilpobnema coxpaHeHUs
OmopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cUCcTeMa OpraHnYecKoro mupa. [IpuHiumne! knaccudukanuu opraHu3MoB. OCHOBHBIC
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpauuu

[Toptpetsr: @. Penu, JI. Cnamnannanu, JI. [Tacrep, . 1. Meunukos, A. Y. Onapun, [[x. Xonaeiin,
I'. Ménnep, C. Musnep, I'. FOpu.

Tabmuubpr u cxembl: «Cxema ombiTa ®. Peam», «Cxema ombita JI. Tlactepa mo wu3ydeHHIO
camo3aposkJieHus Ku3Hu», «Cxema onsita C. Muinepa, I'. FOpu», «3Tansl HEOpraHMuecKoi 3BOTIOLUNY,
«I"eoxpoHonoruyeckas mkanay, «HaganbHble 3Tambl OpraHudeckoil 3Bomroluny, «CxeMa o00pa3oBaHUA
IyKapuoT MyTéM cuMOHoreHeza», «CucreMa >XKUBOU Mpupoab», «CTpoeHue BUpYca», «ApomMopdo3sl
pactenuit», «Punnodurs», «OTHOKIETOUHBIE BOAOPOCIN», «MHOTOKIETOUHbIE BOAOPOCIN», «MXm»,
«ITanopotHukm», «l'onoceMeHHble pacTeHus», «OpraHbl IIBETKOBBIX pacTeHHi», «(CxeMa pa3BUTHUS
KUBOTHOTO MHpay, «ApoMopdo3bl KUBOTHBIX», «lIpocteitmmey», «Kumeunonomnoctusie», «Ilmockue
yepBu»,  «YUnenucronorue»,  «PwiOb»,  «3emHOBOmHBIE»,  «lIpecMbikatomuecs»,  «IITuis,
«Mnekonuratomue», «PazButue )KU3HU B apXercKoil ape», «Pa3BuTue KU3HU B MPOTEPO3OMCKOM Ipey,
«Pa3BuTHE KU3HU B MAJIECO30MCKOMN 3pey», «Pa3BUTHE )XU3HU B ME3030MCKOMN dpe», «Pa3BuTue Xu3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHasi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: repObapuul pacTEHUN pPA3IUYHBIX OTIENIOB, KOJUIEKIIMA HACEKOMBIX, BIIQJKHBIC
mpenaparsl JKUBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUICKIIMA WIJIOKOXKHMX, CKEJIEThl TTO3BOHOYHBIX
JKUBOTHBIX, Yyueia NTHUI[ U 3BepeHd, KOJUIEKIIMM OKaMEHEJOCTEH, IMOJIE3HbIX HCKOMAEMbBIX, MYJISKU
OpPraHUYECKHUX OCTATKOB OPraHU3MOB.

BupryanbHas jgaboparopHasa padora «Mogenuposanue oneltoB Muiepa—tOpu no mzydenuro
aOMOTreHHOT 0 CMHTE3a OPraHUYeCKUX COeIMHEHUI B IEpBUYHON aTMochepey.

JlaboparopHasi pabora «/3yueHue 1 onucaHue UCKOMAEMbIX OCTATKOB JIPEBHUX OPraHU3MOB).

IIpakTuyeckasi padora «/3yuenne oCOOCHHOCTEN CTPOCHHUS PACTEHUN Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/I3yueHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema 5. Ilpoucxo:kaeHune yeJ0BeKa — AaHTPONOreHe3

Pazgensl u 3agaun aHTponosiorui. MeTo sl aHTPOTIOJIOTUH.



CraHOBJIEHHE TIPEICTaBICHUH O IPOUCXOXKACHUM 4YEJOBEKA. PeNuruo3Hble  BO33pEHMS.
CoBpeMEeHHbIE HAy4YHbIE TEOPHH.

CxoAcTBO 4yenoBeKa C JKUBOTHBIMU. CHCTEMAaTHUECKOE IMOJIOKEHUE uesoBeka. CBUIETENbCTBA
CXOJICTBA YEJIOBEKA C KUBOTHBIMHU: CPaBHUTEIbHO-MOP(OJIOTHUECKre, IMOpPHOIOrHIecKue, pU3noIoro-
Oouoxumuueckue, nosefeHuyeckue. OTIMYUS YeIOBEeKa OT JKMBOTHBIX. [IpsIMOXOXKIEHHE M KOMIUIEKC
CBS3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Tra U BTOPOM CUTHAJIbHON CUCTEMBI.

JBwxymme cuibl (pakTopsl) aHTpomoreHe3a: Ouoiormueckue, couuanbHbie. COOTHOIIEHUE
OHMOJIOTMYECKHUX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIuU aHTpoIoreHe3a. PanHue yenoBexkooOpa3Hbie 00€3bsHbI (IPOKOHCYJIIBI) U paHHHE
MOHTUIBI — OOIIME TPEIKU YeJI0BEKOOOPa3HbIX 00€3bsiH U JIOJCH. ABCTPATONUTEKH — JBYHOTHE MPEIKH
mojed. YenoBek yMenblid, IepBble U3TOTOBICHUs OpyIHH Tpynaa. UesloBeK NpSAMOXOMSIIMA U IEpPBbIN
BBIXOJ] JIFOJIeH 3a mpenensl AQpuku. YemoBek renaenb0eprckuii — o0l IpeIoK HEeaHAepTaIbCKOTO
YeJIOBEKa M 4eJOBEKa pa3yMHOro. YesnaoBeK HEaHJEPTaIbCKUM Kak BHUJ JIIOJEH XOJIOAHOIO KiuMaTa.
YenoBeK pa3yMHbIIi COBPEMEHHOI'O THIA, JEHUCOBCKHUI YEJIOBEK, OCBOCHUE KOHTUHEHTOB 3a Ipe/eaMu
Adpuku. [TaneoreneTnka 1 najaeoreHOMHUKA.

DBOJNIOIMS COBPEMEHHOTO 4ejoBeka. EcTecTBeHHBIM OTOOp B MOMYJSAIUSAX  YelIOBEKa.
MyTanuoHHbIi nporece u nonumopdusm. IlomynsnuoHHble BOJIHBL, pei¢ reHoB, MUTpanus U «3PQPexT
OCHOBATEJIsH» B MOMYJIALMAX COBPEMEHHOI'O YEIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bonbime pacel: eBponeonnas (eBpasuiickas), aBcTpajo-
HerpouaHas (dPKBaTopuajabHas), MOHTOJOUIHAS (a3uaTCKO-aMepUKaHCKas). Bpems u myTu pacceneHus
4yelloBeKa MO IuUIaHeTe. EIMHCTBO denoBeueckux pac. HayuHas HECOCTOSTENBHOCTh pacu3Ma.
[IpucnocoOaeHHOCTh YeoBeKa K pa3HbIM YCJIOBHSIM OKpYysKarouled cpensl. BrnusHue reorpaduyeckoit
cpensl U Apetida TeHOB Ha MOPGOIOTHIO U (PU3HOJIOTHIO YeTIOBEKa.

MexaucuuIuIMHapHble METOAbl B (hu3nueckoi (OMOJIOrHYecKoi) aHTPOMOIOTHH. DBOIIOLUOHHAS
AHTPOIOJOTUS M IaJCOAHTPOIOJIOTHS YEJIOBEYECKMX NOMyJsiuuid. buocouuanbHble HCCIEI0BAHUSA
MpHUPObI uenoBeka. MccaenoBanue K03BOIIOIUN OUOJIOTMYECKOTO U COITUAIIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpetsr: Y. Hapsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

Tabmure! 1 cxembl: « MeTOIbI aHTPOTIOJIOTHIY, «[ 0JT0BHOI MO3T YenoBeka», «HenoBekooOpas3HbIe
00e3bsiHb», «CKeNneT uenoBeKka U CKeNeT IuMnaH3e», «PyIuMEeHThl U aTaBU3MbD», «JIBUOKYIIHE CHIIBI
AHTPOIIOTEHE3a», « DBOJIIOLMOHHOE JAPEBO YEIIOBEKa», «ABCTPAIONUTEKY, «HeIoBeK ymenblil», «Henosek
npsAMoxo iy, «JleancoBckuii yenosek» «Heannepranbiupy, «KpomanboHub», «IIpeaku yenosekay,
«OTarnsl 3BOJIIOLUYU YETIOBEKay, «Packl uemoBekay.

O6opynoBaHue: MyJSDKA OKaMEHENOCTeH, TMpeAMETOB MaTepuaibHOW KyJIbTypbl MPEAKOB
4enoBeka, penpoiaykiuu (pororpaguu) KapTMH ¢ MHUDOJIOTHYECKMMU U OHOJEHCKUMHU CIOXKETaMu
MIPOUCXOXKACHUS YesloBeKa, ¢oTtorpaduy HaXOJOK HMCKOMAEMBIX OCTAaTKOB UEJIOBEKa, CKEJIET YelOBeKa,
MOJIENIb Yepelna 4eslOBEeKa M 4eperna IIMMIIaH3€, MOJIENb KHCTH YEJIOBEKAa M KHCTH IIMMIIAH3€, MOJEIH
TOpca MPEKOB YEJIOBEKa.

JlaGopaTtopHasa pabGora «/I3yueHue OCOOEHHOCTEW CTPOEHHUS CKelleTa YeJOBEKa, CBS3aHHBIX C
MIPSIMOXOKJICHUEM.

IIpakTnyeckas padora «/3yueHne HKOJIOTHUECKUX aJalTallMi YETOBEKAY.

Tema 6. Jxo0/10rusi — HayKa 0 B3AaUMOOTHOLIEHUSAX OPraHU3MOB M HA/IOPraHU3MEHHBIX CHCTEM
¢ OKpY:KaIei cpeaoi

3apoxaeHue u pa3BUTHE dKojoruu B Tpynax A. ['ymGonbara, K. @. Pynee, H. A. Cesepiiona, 3.
I'exkens, A. Tenciu, B. H. CykauéBa. Pasmensl m 3amaum skosoruu. CBsA3b DKOJIOTHH C JPYTHMMH
HayKaMH.

Metoasl skonoruu. IloneBble HaOmOAeHHA. ODKCHEPUMEHTHI B SKOJOTMU: TPUPOJIHBIE U
nabopaTopHble. MoJenupoBaHre B OKOJIOTHH. MOHHUTOPUHT OKpYXalomed Cpeabl: JIOKaJIbHBIMH,
PETrMOHANBHBIN U TII00aTbHBIN.

3Ha4YeHHE SKOJIOTMUECKUX 3HAHUU JUIsl YelIOBEKAa. DKOJOTMYECKOE MHPOBO33PEHHE KaK OCHOBA
CBA3€H uyesoBedecTBa C MNpupoaoil. POpMHUpPOBAaHUE DKOJOTMYECKOM KYyJIbTYPhl U OKOJIOTMYECKOU
IPAMOTHOCTH HACEJIECHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynee, H. A. CeBeprios, O. I'ekkenb, A. Tencnu, B. H. Cykaués.



Tabmumer u  cxeMmbl: «Pa3gensr skomorum», «Mertombl »Konorum», «CxemMa MOHUTOPUHTA
OKPYKaIOIIEe CpeabD».

JlabopaTtopHnasi padora «/3ydyeHrne METOJOB SKOJIOTMUYECKUX HCCIIETIOBAHUI.

Tema 7. Opranusmbl 4 cpeia 00UTAHUSA

Okonornyeckue (HakToppl W 3aKOHOMEPHOCTH HX AeWcTBUsA. Kiaccuduramus 3KOIOTHUECKUX
(dakTopoB: abWoTHYECKHe, OMOTHYECKHE, aHTpormoreHHbie. OOIMe 3aKOHOMEPHOCTH JICUCTBUS
skosormueckux QakropoB. IIpaBuno munumyma (K. I[Hnpenrens, HO. JIubux). TornepaHTHOCTH.
OBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue ¢akropel. CBeT Kak 3Kolorudeckuii ¢axrtop. JleHCTBHE pa3HBIX YYacTKOB
COJIHEYHOT'O CIEKTpPa Ha OPraHU3MBbl. DKOJIOTUYECKHUE IPYIIIbl PACTEHUN U KMBOTHBIX MO OTHOLLIEHUIO K
ceery. CurnanbHast pojb cBeta. PoTONepruoan3M.

Temnepatypa Kkak 9kojoruueckuit Qaxrtop. JlelicTBue TemmepaTypbl Ha  OpraHU3MBI.
[ToiikunoTepMHbIE 1 TOMOHOTEPMHBIE OPIraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPIaHU3MBI.

BrnaxHocTe kak skosiorudeckuit axrop. [Ipucnocodnenuss pacteHUil K MOJAEPKAHUIO BOJHOTO
6ananca. Knaccugukanus pacTeHuii o OTHOLIEHUIO K BoJe. IIprucnoco0nenus KUBOTHBIX K U3MEHEHHIO
BOJHOTO pEXUMa.

Cpenpl  oOuTaHMst OpraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, [OYBEHHAs, TIJIyOWHHAA
MO/INMTOYBEHHAsI, BHYTpHUOpraHu3MeHHas. OU3NKO-XUMHUYECKHE OCOOEHHOCTHU Cpell OOUTAaHUSI OPTraHU3MOB.
[IpucniocobaeHns OpraHu3MOB K KU3HU B Pa3HbIX Cpeiax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJMYHBIE PUTMBI.
[IpucrnocobaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHUH KU3HH.

Kuznennsie ¢opmbl opranu3MoB. [Tonstue o xuzHeHHou popme. XKuzHeHHbIE (HOPMBI PaCTCHUI:
JIepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJETHHE TPaBbl, OAHOJIETHHE TpaBbl. JKu3HEHHBIE (POPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HH.

buotnyeckue ¢axTopsl. Buabl OHOTHYECKMX B3aMMOACWUCTBHI: KOHKYPEHLUS, XWUIIHUYECTBO,
cumbuo3 u ero c¢opmel. [lapasutusm, koomepanus, MyTyajau3M, KOMMEHCAJIU3M (KBapTHPAHTCTBO,
HaxJIeOHM4YecTBO). Herpodudeckue B3aumomelicTBus (Tommdeckue, Qopudeckue, (Hadpuyeckue).
3HaueHne OMOTUYECKHUX B3aMMOJICHCTBUIL AJIsl CYIIECTBOBAHUS OPraHU3MOB B cpefie ooutanus. [Tpunnumn
KOHKYPEHTHOT'O UCKJIFOUECHHUS.

JdemoHcTpauuu

Tabmuuer 1 cxembl: «IKonorudeckue (hpakroper», «CBETOBOW CIEKTPY», «DKOJOTHUECKUE TPYIIIBI
JKUBOTHBIX IO OTHOLIEHHUIO K CBETY», «TE€MIOKpPOBHBIE XKUBOTHBIE», «XOJOIHOKPOBHBIE >KUBOTHBIE,
«®Du3NoI0ruuecKre aJanTaluud JKUBOTHBIX», «Cpenpl oOuTaHMsl opraHu3sMoB», «buonoruueckue
putMbl», «KuszHeHHele (opmbl pacTeHui», <« KuzHeHHbIe (DOPMBI KHBOTHBIX», «IKOCHCTEMA
LIIMPOKOJIMCTBEHHOIO Jiecay, «IDKOCHUCTEMa XBOMHOro Jneca», «llemum mnuranus», «XUIIHAYECTBOY,
«ITapazutuzmy», «KonkypeHmusn», «Cumonos», «KoMMeHcammsm.

O6opynoBanue: repOapud pPacTeHUN U KUBOTHBIX, MPUCTIOCOOIEHHBIX K BIMSHHUIO Pa3TUYHBIX
9KOJIOTMUECKUX (DaKTOpOB, repbapuu CBETONIIOOMBBIX, TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHH,
CBETONIOOMBBIC, TEHETIOOWBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHHUS, TepOapuud W KOJUICKIMH
TEIUIONIOOUBBIX, 3MMOCTOWKHX, MOPO30YCTOWYMBBIX pAcTEHHH, dydena NOTHIl W 3BepeH, repOapuu
pacTeHHid, OTHOCAIINXCS K TUTpoduTam, kcepoputam, Me3oduraM, KOMHATHBIE PACTEHUS JAHHBIX TPYIII,
KOJUIEKIIMH JKUBOTHBIX, OOUTAIOIINX B Pa3HbIX Cpeaax, repdapuu M KOJUIEKIUH PAaCTEHUI U KUBOTHBIX,
o0JajjaroIuX 4epTaMu IMPHCIIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIOBHUH JKU3HH, repOapuu u
KOJUICKIIUU PACTEHUHN W KUBOTHBIX PA3TUYHBIX )KU3HEHHBIX ()OPM, KOJICKIIUU KUBOTHBIX, YIaCTBYFOIINX
B Pa3IMYHBIX OMOTUYECKUX B3aHMMOJICHCTBHSIX.

JlabopaTropHnasi pabora «BrIsiBieHHEe MPUCTTIOCOOICHUI OPTaHU3MOB K BIUSTHUIO CBETa.

JlaGopaTopHas pa6oTa «BpisBIeHHE MTPUCITOCOOICHUN OPTaHU3MOB K BIUSHHIO TEMIIEPATyPhI».

JlabopaTopHasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUSD.

Tema 8. Ikoj10rus1 BUAOB M NOMYJIANMI

DKOJIOTHYECKHE XapaKTepUCTUKHU momynsuuu. [lomymsmus kak Ouonoruueckas cucrema. Ponb
HEOJIHOPOJHOCTH Cpefbl, (pU3NUecKnX OapbepoB U OCOOCHHOCTEH OHMOJOTMHM BUAOB B (hOPMUPOBAHHUU
MIPOCTPAHCTBEHHOW CTPYKTypbl momyJsanuii. OCHOBHBIE IIOKA3aTEIW MOMYJSLUUU: YUCIEHHOCTD,
IUIOTHOCTh, BO3pAacTHasi M I0JIOBasg CTPYKTYypa, POXKAAEMOCTb, MHPUPOCT, TEMII pPOCTa, CMEPTHOCTD,
MHUTpaLusl.



DKoJioruueckasi CTpykrypa nonyJssauuu. OueHka YUCICHHOCTH NOMyIsSuuu. J{nHaMuka momnysisiuu
u eé perynsauus. buotnueckuii moteHnuan nomyssinuu. MoaenupoBanue AMHAMUKY Tomysuud. Kpuseie
pocTa 4YMCIEHHOCTH nomyisiuuu. KpuBble BbDKUBaHUS. Peryisiiusi 4UCIEHHOCTH MOMYJALMM: poib
(hakToOpoB, 3aBUCAIIMX U HE 3aBUCAIIUX OT IUIOTHOCTH. DKOJIOTMYECKHEe cTpareruu BujuoB (r- m K-
CTpaTeru).

[TonsTre 006 sKoNMOrMYecKOl HUIIEe BUIa. MecTooOuTanue. MHOrOMepHasi MOJIENbh SKOJIOTUYECKON
wuim J[x.M. Xatunncona. PazMepsl skonorndeckoi HuMd. [loTeHmanbHas U peain30BaHHAs HUILIH.

Bun kak cuctema nomysnsiuuii. Apeassl BU0OB. Buabl U UX )KU3HEHHbIE CTPATETUU. DKOJIOTHYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUA U MHIPAlUN >KMBOTHBIX. bHOJOrMYeckre WHBA3MM 4YyKEPOJHBIX
BH/JIOB.

JdemoHcTpauuu

IToptper: [Ix. M. XarunHCOoH.

Tabmuil U cxeMbl: «DKOJOTMYECKUE XapaKTepUCTUKU momyssinum», «lIpocrpancrBenHas
CTPYKTypa mnomyisiuun», «Bo3pacTtHbie nupamuabl nomyiasuun», «CKOpOCTh 3aceleHuss MOBEPXHOCTHU
3eMuIH pa3InuYHbIMU OpraHu3MamMmu», «Mojenp sxonorudeckoit Humu [Jx. M. XatunHconay.

O6opynoBanue: repOapuu pacTCHUN, KOJIEKIIUN )KUBOTHBIX.

JlabopaTropHnasi pabdora «[IpucrnocoOneHus ceMssH pacTeHUN K pacCeICHUION.

Tema 9. Jxos0rus coodmecTB. IKOJOrH4YeCKHe CHCTEMbI.

CooOuiectBa opranu3MoB. buoiieHos u ero crpykrypa. CBsizu Mex a1y OpraHu3MamMu B OMOLIEHO3E.

Dxocuctema Kak oTkpbiTas cucteMa (A. JIx. Tencnu). OyHKUIHMOHATIBHBIE OJOKM OPraHU3MOB B
9KOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHu. Tpoduueckue nenu u ceTH.
AbuoTtnueckue 010ku sKocucteM. [10uBbBI 1 MBI B 9KOcHcTeMax. KpyroBopoT BeliecTB U MOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHbIE TIOKA3aTENIN SKOCUCTEMBI. bruomacca U NpoayKuus. KOJIOIMUECKUE NUpaMHIbl YHUCE,
OHOMacChl U PHEPTHH.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HamnpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKileccuu. [lepBruHbIe M BTOPUYHBIE CYKIIECCHM M MX MPHUYUHBI.
AHTpomnoreHHbIe BO3/ecTBUS Ha cykieccun. KimmumakcHoe coobmiectBo. buopaszHooOpasue M moiaHoTa
KpyTrOBOpOTa BEIECTB — OCHOBA yCTOMYMBOCTH COOOIIECTB.

[Ipupoanbie 3x0cUCTEMBL. DKOocUcmeMbl 03P U peK. IKOCUCTEMbL MOpel U OKeaHo8. IKOCUCTIEMbL
MYHOp, 1ec08, cmeneli, NyCmbitb.

AHTpOINIOTreHHBIE SKOCUCTEMBI. ATpo3KocucTemMa. ArpoueHo3. Paznuuus Mexay aHTpOIIOr€HHBIMU
Y IPUPOJIHBIMH SKOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. loponckas ¢mopa u ¢ayHa.
CuHaHTponu3anus ropojackoil ¢ayHbl. buonornyeckoe M XO3sIIICTBEHHOE 3HAUEHUE arpoO3KOCHCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aMMOJIEUCTBUN OpPraHM3MOB B dKOcUcCTeMax. Poib
KACKaoHo2o a¢hghexma u 6u006-30uhuxamopos (Kiouesvix 8U008) 8 (DYHKUUOHUPOBAHUU IKOCUCTEM.
[lepeHoc oHepruM H BEUIECTB MEXJAY CMEXKHBIMH JKOCHCTEMaMHU. YCTOMYMBOCTb OPraHU3MOB,
MONYJIALMI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U @HTPOIIOTE€HHBIX BO3/IEUCTBUIA.

Mexanuzmbl 8030eticmaus 3a2psa3HeHUti pasHblX Muno8 Ha cyOOpSaHU3MeHHOM, OP2aAHU3MEHHOM,
NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbL IKONOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmaus. MeTo0I0TUsl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX IKOCHCTEM.

JdemoncTpanuu

[Toptpert: A. [Ix. Tencau.

Tabmumer u  cxeMbl: «CTpykTypa OHOIICHO3a», «IKOCHUCTEMa IIMPOKOJIUCTBEHHOTO Jiecay,
«2xocucrema XBOHHOrO Jiecay, « DyHKIIMOHAIbHBIE TPYIIBI OPTraHU3MOB B dKOCHCTEMEY», «KpyroBopot
BEIIECTB B JKOcUCTeMe», «llemm murTaHus (macTOWIHAs, OETPUTHAN)», «IKOJIOTHYECKas MHpaMuaa
yrcemn, «IKoIornueckas nupamMuaa Onomaccoy, « JKoIoruyeckas nupaMmuaa suepruny, «O0pa3zoBaHue
6omnora», «IlepBuunasi cykuneccusi», «BoccTtaHoBineHue jeca moclie MoXapay, «IKOCHCTEMa 03epay,
«ArpoueHo3», «KpyroBopoT BelIecTB U MOTOK SHEPTUH B arporeHosey, «lIpumepsl ypOoIKoCHCTEM).

Ob6opynoBanue: repOapun pacTeHUH, KOJJICKIIMM HACEKOMBIX, Yydeia NTHIl U 3Bepel, repbapun
KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.



IIpakTnyeckas padora «/3yueHue u onucanue ypOoo3KOCHCTEMBD».

JlabopaTropHasi padora «l3ydeHune pasHOOOpa3usi MENKUX MOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX
3KOCHUCTEMAX).

IKCKYpceusi «DKCKypCUsi B THUIWYHBIA OworeorneHo3 (B 1nyOpaBy, O€pesHsK, €IbHUK, Ha
CYXOJIOJbHBIN WM MOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKYypeHs «IKCKYPCHsI B arpO3KOCUCTEMY (Ha TT0JI€ WK B TEIIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanpHast IkocucTemMa

buocdepa — obmernnanerapHas 06o104yka 3eMiIH, /i€ CYIIECTBYET WJIM CYIIECTBOBAJIA JKU3Hb.
Pa3zButne mpencraBneHuii o 6uocdepe B Tpymax J. 3iocca. Yuenue B. U. Bepuanackoro o 6mocdepe.
O6mnactu 6uocdeps! u e€¢ coctas. JKuBoe BemiecTBo 6rochepsl ¥ ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBoBaHus Ouocdepbl. OcoOeHHOCTH Ouocdepbl Kak TrI00aIbHOM
skocucTteMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U OHOT€OXUMHUYECKHUE
UK (yriaepoaa, a3oTa). PutMudnocTh siBieHuit B 6uocgepe.

3onanbHOCTh Ouochepsl. [lonstue o 6uome. OcHOBHBIE OMOMBI CYIIW: TyHZpa, XBOHHBIE Jeca,
CMEIIaHHBbIE U MIMPOKOIUCTBEHHBIE Jieca, CTENH, CABaHHBI, MTYCThIHU, TPOMUYECKUE JIECA, BHICOKOTOPBSI.
Kimmar, pacTuTenbHBIN U dKUBOTHBIM MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (yHKOHS >KHBBIX CHUCTEM, OIIEHKAa UX PECYpPCHOTO MOTCHIHMAla U OUOCHEpHBIX
hyHKIMA.

JdemMoHcTpauuu

[Toptpetsr: B. W. Bepuanckuid, 3. 3rocc.

Tabmuist u cxemsbr: «['eochepst 3emumm», «KpyroBopoT azota B nmpupoze», «KpyroBopor yriepoaa
B IIpupoae», «KpyroBopot kuciaopoja B npupoze», «KpyroBopot Bojbl B npupoze», «OCHOBHbIE OHOMBI
cymm», «Knumaruueckue  mosica  3emnm»,  «Tymmgpa»,  «Taiiray, «CmemaHHbll — Jecy,
«InpokosucTBEeHHbIN Jiec», «Crenby, «CaBanHay, «IlycTbiHsgy, « Tponuyeckuii jgec.

Oo6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaloumias cpeaa

DKOJIOTUYECKHEe KPU3WCHl M WX TPUYUHBL Bo3zeiicTBue yenoBeka Ha Owmocdepy. 3arps3HeHHE
BO3yIIHOW cpenpl. OxpaHa Bo3dyxa. 3arpsi3HEHHE BOAHOM cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pa3zpymienue nmoussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHre KiuMara.

AHTpPOMOTEHHOE BO3JIEHCTBUE HA PACTUTEIBHBIA U KUBOTHBIA Mup. OXpaHa pacTUTENBHOTO H
KUBOTHOTO MHpa. OCHOBHBIE MPUHIUIBI OXpaHbl MpuUpoasl. KpacHble kHuTH. Oc000 OXpaHseMble
npupoaubie Tepputopun (OOIIT). boTanndeckue caabl U 3007I0THISCKUAE TTAPKH.

OCHOBHbBIE TPHUHIMIBI YCTOMYMBOTO pa3BUTHUSL YEJIOBEUECTBA U Mpupojbl. ParmonanbHoe
MIPUPOIONOIB30BaHNE M COXpaHEHHE OMOJIOTHYECKOro pazHooOpaszus 3emin. OO0Iue 3aKOHOMEPHOCTH
INI00ANBHBIX JKOJOTHUECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa M €ro BEpOSTHHIC
MOCIIEZICTBUSI.

Pa3BuTHEe METOIOB MOHMTOPUHIA Pa3BUTHS ONACHBIX TEXHOT€HHBIX MpoueccoB. CucmemHvie
uccredosanusi nepexooa K pecypcocoepezaroujeil u KOHKypeHmocnocobnou snepeemuxe. buonozuueckoe
pasznoobpasue u buopecypcwl. Hayuonanvnuie ungopmayuonnsie cucmemvl, obecneuugaroujue 00Cmyn K
uHgopmayuu no cOCMOAHUI0 OMOENbHLIX 81008 U IKocucmem. OcHoBbl IKOpeaburumayuy IK0CUCmem u
cnocob06 60pvobl ¢ buonospexcoeHusMU. Pekoncmpykyus MOpcKUx u HA3eMHbIX IKOCUCTHEM.

JdemMoHcTpanumn

Tabmumel U cxeMmbl: «3arps3HeHHE aTMocdepbl», «3arps3HeHue Tuapochepsl», «3arps3HeHHe
nouBel», «llapauKoBBIT 3dekT», «Ocobo oxpaHseMble TPHUPOAHBIE TeppUTOpUN», «Moaenu
YIPABIISIEMOTO MUPAY.

O6opynoBanue: (ororpadur oxpaHSEMBIX pPACTCHHH W JKUBOTHBIX KpacHoit kHurm Poccuiickoi
®enepanuu, KpacHoi KHUTM peruoHa.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA IIPOI'PAMMBI IO BHOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYaIOMMMHUCS IMPOTrpamMMm
cpeaHero o0Iiero o0pa3oBaHus: JUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHS IMPOrPaMMbI IO OHOJOTUU BBIJCIICHBI
CJICAYIOUINE COCTABISIONINE: OCO3HAHUE OOYYArOIIMMHCS POCCHHUCKON TPakIaHCKOH HACHTHYHOCTH —
TFOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOATEIBHOCTH M CAMOOINPEACNICHUIO, Haauuue MOmMusayuu K
o0y4YeHHI0 OHOJIOTUH, yeleHanpagieHHoe pazeumue BHYTPEHHUX YOSKICHHH JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [EHHOCTEH M UCTOPHUYECKHX TPAaTUIMil pa3BUTHsI OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U
cnocoboHocms O0YYarOIUXCS PYKOBOICTBOBAaTbCS B CBOCH JIEATEIIHOCTH LIEHHOCTHO-CMBICIIOBBIMHU
YCTAaHOBKAMHM, TPUCYIIUMHU CHUCTEME OMOJIOrMYecKOro oOpa3oBaHUs, Haauyue NpasoCoO3HAHUS
9KOJIOTUYECKOH KYJIbTYPBI, CHOCOOHOCMU CIMA8UMb UEIHA U CTPOUTH KU3HEHHBIE IITaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTPAMMBI 0 OMOJIOTHH JOCTUTAIOTCS B €IUHCTBE Y4eOHOI
U BOCIMTATEIbHOM  JEATEIBHOCTH B COOTBETCTBUM €  TPAJAUIMOHHBIMH  POCCUMCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU, IPUHATHIMU B 00II€CTBE
NpaBUJIaMH ¥ HOPMaMH TOBEJCHUS M CIOCOOCTBYIOT IPOLIECCAM CAMOIO3HAHUS, CaMOBOCIIMTAHHS U
CaMOpa3BUTHUA, DPA3BUTUS BHYTPEHHEHW MMO3WUIUU JUYHOCTH, MAaTPUOTU3Ma U YBAXKEHUS K 3aKOHY U
MIPABOMOPSIZIKY, YEIOBEKY TPYAA U CTapIIEMy MMOKOJICHHIO, B3AUMHOTO YBa)KEHHsI, 0EpEKHOTO OTHOIICHUS
K KyJbTYpHOMY HacJIeUI0 WU TPagulMsIM MHOTOHAIlMOHANIbHOrO Hapona Poccuiickoii ®exneparum,
MIPUPOJE U OKPYKAIOLLEH cpelie.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS ydeOHoro mpeamera «buojorus» HOMMKHBI OTpa)karh
TOTOBHOCTB U CIIOCOOHOCTH 00YUaIONUXCs PYKOBOJCTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIIHECH
JUYHOCTH, CHCTEMOH  ILIEHHOCTHBIX  OpHEHTALUW, TO3UTUBHBIX  BHYTPEHHHX  YOEXICHUII,
COOTBETCTBYIOIIUX TPAAMIMOHHBIM IEHHOCTSAM pPOCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOI'O
OMbITA M ONbITA JAEITETLHOCTH B MPOLECCE peanu3aliil OCHOBHBIX HAINpPaBICHUN BOCHUTATEIHHOM
JESTENIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCcKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh TPAXKTAHCKONH TO3UIUHU OOYYAIOIIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00s13aHHOCTEH, YBaKEHUE 3aKOHA U ITPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH J€ATEeIbHOCTH IPU CO3JJaHUH YUEOHBIX TPOEKTOB, PEUICHUH
y4eOHBIX U MO3HABATEIHHBIX 33/1a4, BHIITOIHEHUU OUOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OTPEENATh COOCTBEHHYIO IO3ULIMI0 MO OTHOLIEHUIO K SIBJICHHSIM COBPEMEHHOM
KU3HU U OOBSICHSTH e€;

YyMEHHE YUYUTHIBAaTh B CBOMX JIEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBUS
JIOZIeH ¢ pa3HbIMU yOEKICHUSIMH, KyJIbTYPHBIMU IICHHOCTSIMHU M COITHAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJHEHUS YU€OHBIX, T03HABATEIbHBIX
U HCCIEOBATEIbCKUX 3a/lad, YBAKUTEIHHOTO OTHOIICHHUS K MHEHHWIO OIIMOHEHTOB MPHU OOCYKICHUU
CHOPHBIX BOIPOCOB OMOJOTHYECKOTO CONEPIKAHNS;

TOTOBHOCTb K TYMaHUTAapPHOU U BOJIOHTEPCKOU J€ATEIbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTH POCCUUCKOM Tpa)TaHCKOW MIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K CBOEMY
Hapo/y, YyBCTBA OTBETCTBEHHOCTHU Nepea PoanHoM, ropaocTH 3a CBOM Kpai, cBOI0 PoauHy, CBOM S3bIK U
KYJbTYpY, IPOLUIOE U HACTOsIIIee MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEOUI0 U TMaMATHUKAM TMPUPOIBI, JOCTUKECHHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHMCKMX YUYEHBIX B CTAaHOBJIEHHE M pa3BUTHE OHOJIOTHH,
MMOHVMAaHUS 3HAYCHUs OMOJIOTHH B MO3HAHUU 3aKOHOB MPUPOMABI, B JKU3HH YEIOBEKA U COBPEMEHHOTO
o0111ecTBa;

ujeitHast yOe:kIEHHOCTh, TOTOBHOCTh K CITy’K€HHUIO U 3amute OTedecTBa, OTBETCTBEHHOCTH 32 €T0

cynp0y;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAaHME AYXOBHBIX IIEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYalMI0 M TPUHHMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTEISAM, CO3JaHUI0O CEMbUM HA OCHOBE OCO3HAHHOTO
MPUHSTHS LIGHHOCTEW CeMEeNHOM dU3HU B COOTBETCTBUH C TPaIULUsAMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUS:

ACTETHUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYas OSCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBCHHBIX OTHOIICHHIA,

MMOHMMAaHKUE SYMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHE MPOSIBIATh KayecTBa
TBOPYECKOI TNYHOCTH;

5) ¢usnueckoro BocnuTaHus, (GOPMHPOBAHMS KYJbTYPbl 310POBbSI M 3MOLHMOHAJIBLHOIO
0J1aronoJryymsi:

MOHMMAaHUE W peanm3als 3I0pOBOro M Oe3omacHOro oOpa3a XU3HU (370pOBOE IHTaHUE,
cOoONIOICHHE TUTMEHUYECKHMX MpPaBWJI M HOPM, COalaHCUPOBAHHBIM pPEXKUM 3aHATUH U OTHAbIXA,
perymsipHasi pu3MYECKash aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

MMOHMMAHHUE IICHHOCTH IMPaBWI WHAMBHIYAIBHOTO U KOJJICKTUBHOTO OE€30MACHOTO TMOBEICHUS B
CUTYalUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCIIEACTBUIA M HETIPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOTOJIsI, HAPKOTHKOB,
KypeHus);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1I00ue;

TOTOBHOCTh K AaKTUBHOM JESATEIBHOCTH TEXHOJIOTMUYECKOM W COLMAJIbHOW HAaNpaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMOJIHATH TAKYIO AESTENLHOCTD;

WHTEpEeC K pa3iudHbiM chepaM mpodecCHOHANBHONW AESITeNTLHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOpP OyayIiei mpodeccruu U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBI;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUN BCEH KU3HMU;

7) IKOJIOrH4eCKOro BOCIIUTAHMS

IKOJIOTHUYECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK MCTOYHUKY KM3HU Ha 3eMJie, OCHOBE
e€ CyIecTBOBaHNUS;

MOBBIIIEHUE YPOBHSI KOJOTHYECKON KyIbTYPhl: IPHOOPETEHUE OMBITA MIAHUPOBAHUS TOCTYIIKOB U
OIICHKU WX BO3MOXXHBIX TTOCJIC/ICTBHM JIJIST OKPYIKAIOIIEH CPEIbI;

OCO3HaHUE TT100aThHOr0 XapaKkTepa SKOJOTHIECKHX POo0IeM U MyTel X pelieHus;

CITOCOOHOCTh HCIOJIB30BaTh MpUOOpETaeMble TPH HM3yYCHHH OWOJOTHU 3HAHUS W yMEHUS TIPHU
pelIeHnr TpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM MPUPOJIONONB30BAHHEM (COOIOJCHHE TMPABUIT
TIOBEJICHNS B TIPHUPOJE, HAMPABICHHBIX Ha COXpPAaHEHHWE PABHOBECHUS B DKOCHUCTEMax, OXpaHy BHJIOB,
IKocucTeM, bnochepsr);

AKTUBHOE HENPUATHE NEUCTBHUW, NMPUHOCALIIUX BpEA OKPYKAKOIIEH NPHUPOJHOU Cpele, yMEHHUE
MIPOTHO3UPOBATh HEONATOMPHATHBIE HSKOJOTHMYECKHUE TMOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUNA H
MPEeA0TBPAIATh UX;

HaJM4YMe Pa3BUTOrO IKOJIOTHUYECKOTO MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpbl, ONBITA AESTEILHOCTH
9KOJIOTMYECKON  HAMpaBJIEHHOCTH, YMEHHUSI  pPYKOBOJCTBOBATbCSI MMH B  II03HABaTeNIbHOI,
KOMMYHHUKAaTUBHON U COLIMAJIbHOW MPAKTHKE, TOTOBHOCTU K YYacCTHIO B MPAKTUUECKOWU JESITEIIbHOCTU
9KOJIOTMYECKOM HANpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHOW MPAKTUKUA, OCHOBAHHOTO Ha JMAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeCTa B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM M UUTATEIBCKOU KYJIBTYpPhI KaK CPEACTBA B3aUMOJICUCTBUS MEXIY
JIOABMH U MTO3HAHUS MHUPA;



MOHUMaHHE CIeHU(PUKNA OHUOJIOTUM KaK HayKH, OCO3HaHus €€ poid B (POpMHUPOBAHUH
PalMOHAIIFHOTO HAayYHOTO MBIIUICHHS, CO3aHUM LEJIOCTHOTO TPEJCTABICHUS 00 OKpY’KaromeM MHUpe
KaK O €IMHCTBE MPHUPO/IbI, YeJIOBEKa M 0OIIECTBa, B TO3HAHUHU IPUPOJHBIX 3aKOHOMEPHOCTEN U PELICHUU
po01eM COXpaHeHHs TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUISI COBPEMEHHOH LMBWIM3ALMU: O00ECTIeYeHUsT HOBOTO
YPOBHSI Ppa3BUTHS MEIUIMHBI, CO3/JaHHE MEPCIEKTUBHBIX OWOTEXHOJOTHWH, CHOCOOHBIX peIIaTh
pecypcHbIe MPOoOJIeMbl Pa3BUTHS YEIOBEYECTBA, IMMOMCKA IMyTeH BBIXOAA M3 TI00ATBHBIX 3KOJIOTHMYECKHX
npoOieM M oOecredeHusi Iepexoja K YCTOWYMBOMY pas3BUTHIO, PAIMOHAIBHOMY HCIIOIB30BAHHIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B TIIOJyYCHWH OHOJOTMYECKUX 3HAHMH B IENAX IOBBIIICHUS o0Omen
KYJIbTYpBl, €CTECTBEHHO-HAyYHOH IPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (PYHKIMOHAJIHHON I'PaMOTHOCTH
oOyyJaronuxcs, GoOpMHUPYEMON MPU U3YyUEHUH OMOJIOTHH,

MOHMMaHKE CYIIHOCTH METOJIOB MMO3HAHMSA, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH
UCTIONIB30BATh TIOJydaeMble 3HAHMS IS aHalu3a M OOBSICHEHHS SIBICHUH OKpYKAIOIET0 MHUpa |
MPOUCXOAIIMX B HEM U3MEHEHUH, YMEHHUE JelaTh 0OOCHOBAaHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAYYHBIX
(aKTOB M UMEIOLIMXCS JAHHBIX C LEJIBIO TIOJyYSHHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO MCIIONB30BaTh OMOJIOTHUECKUE 3HAHMS JJS PEUIeHHs MpoOiieM B
PEabHBIX KU3HEHHBIX CUTYaIUIX;

OCO3HAaHME LEHHOCTH HAyYHOW JESATEIbHOCTH, T'OTOBHOCTh OCYHIECTBISATH MPOEKTHYIO H
HCCIIe/IOBATENBCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO M caMOOOpa30BaHUIO, K AKTUBHOMY
MOJTY4YEHHIO HOBBIX 3HAHUI 110 OMOJIOTHH B COOTBETCTBHH C KHU3HEHHBIMH NOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpenmeTHble pe3yiabTaThl OCBOCHHS Y4eOHOro npeamera «buonorusy» BKIIOYAIOT: 3HAUUMBbIE
Uit OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEXIUCHUTUTMHAPHBIE  (MEXIPEIMETHBIC)
oOlIeHayYHbIE MOHATHS, OTpaKalollue HEIOCTHOCTh HayYHON KapTUHBI MHpa U CleUu(UKy METO/I0B
MO3HAHMSI, UCTOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBIEHUE, MPOIIecC, CUCTEMA,
HAy4YHBIM (PaKT, MPUHIUM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCleAOoBaHWE, HaOIoJeHHeE,
W3MEpEHue, OJKCIePUMEHT U JpyrHe); VYHUBEpcaldbHbIe Yy4eOHbIe JelcTBUs (ITO3HABATEIIBHEIE,
KOMMYHHKATHUBHBIE, PETYIATUBHBIE), oOecneunBaronye GpopmMupoBaHue (yHKIHMOHATHHON TPAMOTHOCTH
U COIMAJLHOW KOMITETEHIIUU OOYyYaIoNUXCs; CIIOCOOHOCTh OOYYArOMIMXCsl WCIOJB30BAaTh OCBOCHHBIC
MEXJIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHUBEpCAlbHbIE YyueOHBbIE JIEHCTBUS B
MO3HABATENIBHON M COITMAILHOM MPAKTHKE.

B pesynbpraTe n3yueHus OMOJIOTMH Ha YPOBHE CpeaHero obmiero oOpa3oBaHHs y 00ydYaroImIerocs
OynyT chopMHUpOBaHBI MO3HABATEIBHBIE YHUBEPCAIbHBIE Y4YeOHbIE AEWCTBUA, KOMMYHHKATHUBHBIC
YHUBEpCAJIbHbIE yueOHbIE NEHCTBUS, PETYJSITUBHBIE YHUBEPCAJIbHBIE yueOHbIE JIEHCTBUS, COBMECTHAas
NeSITeNIbHOCTbD.

MeTtanpeaMeTHbIE Pe3yIbTaThl OCBOCHHS MPOTPAMMBI CPEJHETO OOMIero OOpa30BaHUS JIOJKHBI
OTpaXkaTh:

OBﬂalleHHe YHuBEpPCAJIbHBIMU y‘leﬁHI)IMl/l MO3HAaBATC/JIbHBIMU HeﬁCTBHHMH:

1) 6a3oBble JIOTHYECKHUE TeiiCTBUS:

CaMOCTOSITEIIEHO (POPMYITUPOBATE M aAKTYaTU3UPOBATH IIPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

WCIONIb30BaTh TMPU OCBOCHUHM 3HAHUW NPUEMBI JIOTHUECKOTO MBIIUICHUS (aHanm3a, CUHTE3a,
CpaBHEHHs, KIacCU(pHUKAIMK, 0000IIEHNSs ), PACKPBIBATh CMBICT OMOJIOTMUECKUX TMOHATHH (BBIICTATh UX
XapaKTepHble IPU3HAKHU, YCTAHABIMBATh CBSI3U C IPYTMMH ITOHATHAMM);

OTIpeCIIATh 1eNIM ACSITeNbHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUHU UX JOCTHKEHHS, COOTHOCHUTD
PE3YIbTATHI ACATCIBHOCTH C MOCTABJIICHHBIMHA LCIISIMHU,

HCIOJIb30BaTh OMOJIOTMYECKHE MOHATHS ISl 00bsICHEHUS (DAKTOB U SBJICHU KUBOI PUPOIBL;

CTPOUTH JIOTUYCCKUC PACCYKIACHUA (I/IHI[yKTI/IBHBIG, ACAYKTHUBHBIC, I10 aHaJ]OFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH M TPOTHUBOPEYMS B pPAcCCMAaTPUBAEMbIX SBJICHHUSX, (OPMYIHpPOBaTh BBIBOJALI HU
3aKJTFOYCHUS;



MPUMEHSITh CXEMHO-MOJICJIbHBIE CPEICTBA JUIsl TPEJICTABICHHUS CYLICCTBEHHBIX CBS3eH U
OTHOIIEHUH B H3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TakKe MPOTHUBOPEUUH pa3HOrO poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

paszpabatrbiBaTh IJIaH pEIHICHHUS MpOoOJIeMbl ¢ y4€TOM aHaiu3a HMMEIOIIMUXCS MaTepHabHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBHI B JI€ATEIHHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIENSM, OIICHUBATDH
PUCKU TIOCTICICTBHIA ESATEIILHOCTH;

KOOPIUHUPOBATh M BBIIOJHATH pabOTy B  YCIOBUAX pEalbHOrO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELUICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE eiiCTBHS:

BJA/IeTh HABbIKAMHU y4eOHO-UCCIIEIOBATENLCKON UM TPOEKTHOM JIeATENbHOCTH, HAaBBIKAMU
paspenieHus mpoodiieM, ClIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PELICHHS
MPAKTUYECKHX 3a]]a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0OB IO3HAHUS;

WCIIOJIb30BaTh  Pa3MYHbIC BHUJABI JACSITEIBHOCTA I10 TIOJYYEHUIO HOBOTO 3HAHUS, €r0
HMHTEpIIpETAINH, TPEOOPA30BAHUIO U MPUMEHEHUIO B yUE€OHBIX CUTYallUsX, B TOM UYHCJIE MPU CO3JaHHUU
y4eO0HBIX ¥ COITUAIBHBIX MTPOCKTOB;

(dbopMupoBaTh HAay4YHbIH THUI MBIIUJICHUS, BIAJETh HAYYHOM TEPMHUHOJIOTHEH, KIIIOUYEBBIMU
MOHATHSIMU M METOJIaMU;

CTaBUTH U (HOpMyIHpPOBaTH COOCTBEHHBIE 337]aUul B 00Pa30BaTENbHON JAE€ATEIbHOCTU U KU3HEHHBIX
CUTYAaIIUsX;

BBISIBJISITh MPUYMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBaTh 3aJady, BbIIBUraTh TMIIOTE3y €&
pElIeHUs, HAaXOJIUTh apTyMEHTHI IJIS JOKA3aTebCTBA CBOMX YTBEPXKICHHM, 3a7aBaTh MapaMeTpbl H
KPUTEPUHU PELICHUS;

AQHAIM3WPOBATH IOJIyYCHHBIC B XOJ€ PEIICHHs 33Ja4d Pe3yJbTaThl, KPUTUYECKH OIICHUBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JTaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIEHUBATh IPUOOPETEHHBIHN OIIBIT,

OCYHIECTBIISATh IICJICHANIPABICHHBIM MMOWCK TIepeHoca CPEeACTB W CHOCOOOB AEMCTBUS B
npodecCHoHAEHYIO CPey;

yMETh NEPEHOCUTH 3HAHUS B TIO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACITEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJEH, MpeJularaTh OPUTHMHAIbHBIC MMOAXOAbI U PELIEHUs, CTAaBUTh MPOOIEMBI U
3aJ1a4u, JOITyCKAIOIUE allbTEPHATUBHEIC PEIIICHHUS.

3) pabora ¢ unopmanmueii:

OpPUEHTHPOBATHCS B Pa3NUYHBIX MCTOUYHUKAX MHPOpMAIUHU (TEKCTEe y4eOHOrO MOCOOWs, HAy4HO-
MOMYJIIPHOHN JTUTEpaType, OMOIOTHISCKUX CIIOBAPSX W CIPABOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JIaHHBIX, B
WNuTepHere), aHanmu3upoBaTh MH(DOPMAIHMIO PAa3NIUYHBIX BUAOB U (HOpM MpeAcTaBleHUs, KPUTHUECKH
OIICHHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

(hopMyIHpOBaTh 3aNIPOCHI U MPUMEHSThH PA3IMYHBIC METOBI IPU MOUCKE U OTOOPE OMOIOTUYECKOM
nH(popManuu, HeOOXOAMMOM 711 BEITIOJHEHUS YICOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCIOJB30BAaHUS  MH(DOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
COBEPIIICHCTBOBATH KYJIBTYPY aKTHBHOTO MCITOJIb30BAHS PA3TUIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONMTUMATIbHYIO (GOpMy MpeacTaBieHHs] OMOIOTHYECKON HHpopMamu
(cxeMbl, rpaduKy, TUarpaMmsl, TaOJIUIBI, PUCYHKHU U JIPYTO€);

WCIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MPHU paboTe ¢ OHONOrHuecKoil HHpOpMaIIHei:
MIPUMEHATh XUMHUUYECKHE, PU3NUECKHE U MaTEMaTHYCCKUE 3HAKU U CHUMBOJIBI, (OpMYJIbl, a00peBHaTypy,
HOMEHKJIATYPY, HCIIOJIB30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BJIQJICTh HABbIKAMHU DACIIO3HABAHUS W 3alIUTHl MHPOpMAIUH, UH(POPMAIMOHHOW 0€30MacHOCTH
JUYHOCTH.

OBiageHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMH A€l CTBUSIMU:

1) o0menume:

OCYHIECTBIISATh KOMMYHHUKAIIMM BO BceX cdepax >KM3HM, aKTHMBHO Y4YaCTBOBAaTh B JTUAJIOTE WIH
TUCKYCCHH TI0 CYIIECTBY OOCYyXIaeMoil TeMbl (yMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3BIBATH CYKICHHUS



OTHOCHUTEJILHO BBINIOJIHEHUS NIPEAaraéMoi 3ajjaud, yUYUThIBaTh MHTEPECHI U COIIACOBAHHOCTH MO3ULIAN
JpYTUX YYaCTHUKOB JMAJIOra WINA AUCKYCCHH);

pacro3HaBaTh HEBEpOaJbHBIC CpPEACTBAa OOLICHMS, MOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
IPENOChITIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyallud, yMeTb CMsArdaTb KOHQUIMKTBI M BECTH
IIEPErOBOPBHI;

BJIAJIeTh PA3IMYHBIMKM crioco0amu OOIIEHUS M B3aUMOJCHCTBUSA, MOHMMATh HAMEPEHUs IpPYyTux
JIO/IeH, IPOSIBIIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY U B KOPPEKTHOU (hopme (opMynHupoBaTh
CBOM BO3PaKCHMS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHMS C UCIOJIb30BAHUEM S3BIKOBBIX CPEIICTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

IIOHMMATbh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHAMBUAYAIbHON pabOThl IPU PELIEHUN
Ouosiornyeckoil mpoOseMbl, OOOCHOBBIBaTH HEOOXOJUMOCTb INPUMEHEHHs TPYHIOBBIX  (GopM
B3aUMOJICHCTBUS NPU pPELIEHUH Y4eOHO 3a1auu;

BbIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBMH ¢ Y4€ToM OOIIMX MHTEPEecoB H
BO3MOKHOCTEH KaKJI0T0 WIECHA KOJUIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOH ACATEIBbHOCTH, OPraHU30BbIBATH U KOOPIAUHUPOBATH JEHCTBUS 110 €€
JOCTW)KCHMIO: COCTaBJIATh IUIAH JCHCTBUM, pacHpencsATb pPOJIM € YYETOM MHEHHHM YYaCTHUKOB,
00Cy»X/1aTh pe3yJIbTaTbl COBMECTHOH padoThI;

OLIEHUBATh KayeCTBO CBOETO BKJIAJa M KAKIOI0 Y4YaCTHHKA KOMaHIbl B OOIIMH pe3ynpTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeajgaraT HOBBIE IIPOEKTHI, OLIEHMBATh MJAEU C MO3ULUM HOBU3HBI, OPUTHMHAJIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIAATh IIO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMUHBIX CHUTYalHUsX, IPOSIBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

OBiageHne yHHMBePCAJIbHBIMH PeryJsiTHBHBIMY 1efiCTBUAMM:

1) camoopranmu3amnus:

HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMSI IS BBISIBICHUS MPOOJIEM U MX pEIICHHS B KU3HEHHBIX U
yUeOHBIX CUTYyallUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKHMX 3HAHMM II€JIEBBIE U CMBICIOBbIE YCTAaHOBKH B CBOMX
JNEUCTBUAX M TIOCTYNKax IIO OTHOIICHHIO K JXKUBOM IPHUPOAE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIFHO OCYILECTBIIATh MMO3HABATENbHYIO JAESATEIbHOCTD, BBIABIATH MIPOOJIEMBI, CTAaBUTh U
(bopMyIHpOBaTH COOCTBEHHBIE 3a7]a4ll B 00Pa30BATEIBHON NESATETLHOCTH U )KU3HEHHBIX CUTYAIUIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH pEIIeHUs NpoOjaeMbl ¢ y4ETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JTaBaTh OLEHKY HOBBIM CUTYalUsIM;

paciMpsATh paMK1 y4eOHOTo peiMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOHN 3pyAULIMN B Pa3HBIX 00JaCTIX 3HAHUM,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYpHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIQJIeTh HaBBIKAMHU IIO3HABATENbHOM pedieKCHH KaK OCO3HAHMS COBEpIIAEMBIX ACUCTBUHN U
MBICIIMTENbHBIX IPOLECCOB, UX PE3yJbTaTOB U OCHOBAaHMM, MCIOIb30BaTh NMPUEMBI pediaexcuu A
OLIEHKHU CHUTYalllH, BHIOOpA BEPHOTO PEILICHHUS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS IO UX CHWKEHUIO;

IIPUHUMATh MOTHMBBI U apTYMEHThI IPYI'MX IIPU aHAIU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsTHE Ce0HA U APYIUX:

MPUHUMATD ce0sl, TOHUMAsi CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATHh MOTHMBBI M apTYMEHTBI IPYTHX IIPH aHAJIU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MU C TIO3ULIUH IPYTOT0 YeIOBEKa.



HNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaTbl OCBOCHHUS colepXaHus ydeOHoro mpeamera «buonorus» Ha
yriyOJIEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecrnedeHre NPOoGUILHOTO O00y4YeHUs OO0yJYaromuxcs
O6uosiornu. OHM BKJIIOYAIOT: creruduyeckue aias OHONOTMM HayyHbIE 3HAHUS, YMEHHUS U CHOCOOBI
NEHCTBUI 1O OCBOCHMIO, WHTEpPIpETallMM W NpeoOpa3oBaHUIO 3HAHUM, BHJbI JESATEIBHOCTH IO
MOJTyYSHHIO HOBBIX 3HAHUH M X MPUMEHEHHIO B PA3IIUYHBIX YUEOHBIX, a TAK)KE B PEAbHBIX )KU3HEHHBIX
cutyauusix. [IpeaMeTHble pe3ynbTaThl MPeACTaBICHBI IO FOJIaM U3y4eHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUs ydyeOHoro mpeamera «buomnorusty B 10 Knacce IOIKHBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJM OMOJOTHMM B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMUPOBaHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B MO3HAHUHM 3aKOHOB MPUPOJBI U PELICHUU
npoOJeM PpaIOHAIILHOTO IPHUPOJOIONB30BaHMS, O BKIJIAJC POCCHHCKUX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHUH;

BJIQJICHUE CHUCTEMOM OMOJIOTMYECKUX 3HAHWH, KOTOpas BKIJIIOYACT: OCHOBOIOJIAraroIIue
OMOJOTMYEeCKHEe TEePMUHBI U TOHATHS (KH3Hb, KIETKAa, OpraHu3M, MeTadoJu3M, TOMEOCTas,
CaMOperyJisilivsl, CaMOBOCIPOM3BEIEHUE, HACIIEICTBEHHOCTh, WM3MEHUYUBOCTb, POCT M PA3BUTHE),
ouosornueckre teopuu (kieroyHas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocomHas
Teopusi HaciencrtBeHHoctu T. Moprana), yuenus (H. W. BaBwmoBa — o meHTpax MHOroooOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX pACTeHHi), 3aKOHBI (eAMHOOOpa3usi MOTOMKOB IEPBOrO MOKOJICHHUS,
pacIlenIeHus, YUCTOThl TaMET, HE3aBUCUMOIo HacienoBaHus I'. MeHzens, roMonoruueckux psijioB B
HaciencTBeHHoM n3menunBoct H. M. BaBuiosa), npuHIunb! (KOMILUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJaMU HAy4YHOI'O IIO3HAHMS, HCIOJb3YEMbIX B OHOJIOTMYECKUX
HCCIIEIOBAaHUSIX KUBBIX O0BEKTOB (OMHCAHKUE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHME BBIACIATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK IPOKAPHUOT M IyKapHOT,
OJTHOKJIETOYHBIX ¥ MHOT'OKJIETOUHBIX OPraHU3MOB, B TOM uucje OakTepuil, TpuOOB, paCTeHUM, KUBOTHBIX
U YeJOBEKa, CTPOEHUS OPraHOB U CHCTEM OpIraHOB pacTEHUIl, XUBOTHBIX, Y€JIOBEKa, IPOLECCOB
KHU3HEACATENHOCTH, MPOTEKAIONINX B OpPraHM3Max pPAcTeHH, )KUBOTHBIX M YeNOBEKa, OMOIOTUYECKUX
MpoIrieccoB: OOMEHa BemIecTB (MeTaboJM3M), TPEBPALICHUS SHEPTHH, OpOKEHUs, aBTOTPOPHOTO U
reTepoTpoHOro THUIOB MUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo03a, ramMeToreHesa,
HMOpHOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA, Pa3MHOKEHHS, HHANBUAYAIBHOTO Pa3BUTHS OpTaHU3Ma
(oHTOTEHE3a), B3aUMOIEHCTBHUS T€HOB, T€TEPO3Hca, HCKYCCTBEHHOTO 0TOO0Pa;

YMEHHE YCTaHABIMBATh B3aMMOCBS3U MEXAY OPTaHOWIAMH KIETKH U UX (QYHKIHSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHEeH M WX (QYHKIMSIMH, MEXIYy OpraHaMd M CHUCTEMaMH OpPraHOB y pacTeHHI,
KUBOTHBIX U Y€IOBEKa M X (QYHKIUSAMHU, MEXKIYy CUCTEMaMU OPTaHOB M MX (DYHKIUSAMU, MEXKIY dTalaMU
oOMeHa BeNIeCTB, JTallaMM KJIETOYHOrO IHMKJIA U JKU3HEHHBIX LHUKIOB OPraHW3MOB, JTalaMu
SMOPHOHAIBHOTO PAa3BUTHS, TEHOTUIOM U (PEHOTUTIOM, (PEHOTHIIOM U (haKTOpaMH Cpebl OOUTAHUS;

YMEHHE BBISIBIIITH OTIIHYUTEIbHBIE TIPU3HAKHY )KUBBIX CUCTEM, B TOM YHCIIE PAaCTCHUH, )KUBOTHBIX U
YeJI0BeKa;

YMEHHE UCMOJIb30BaTh COOTBETCTBYIOIIME apPryMEHTHl, OMOJIOTHMYECKYI0 TEPMHUHOJOTHIO U
CHUMBOJIMKY JJIS I0Ka3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUECKUX IPYTIIT;

yMEHHE peniaTb OWOJIOTUYECKHE 3aJlauM, BBIABIATh NPUYUHHO-CIEICTBEHHBIE CBSI3U MEXKIY
UCCIIeyeMbIMU OMOJIOTHUECKUMHU MPOLIECCAMHU U SIBJICHUSMH, JI€JIaTh BBIBOJBI U TPOrHO3bI HA OCHOBAHUU
MOJIyYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH Ja0OpaTOpHbIe M MpakTHUecKue padoThl, cOOII0AATh MpaBuia npu padore ¢
y4eOHBIM U JTa0OPATOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUTATh TUIOTE3bI, MPOBEPATh UX SKCIEPUMEHTAIBHBIMH CPEICTBAMU, (HOPMYITHPYs
1[eJIb UCCIIeI0BaHus, aHATM3UPOBATh MTOJIyYEHHbIE Pe3yJbTaThl U JIeJIaTh BBIBOIBI;

YMEHHE y4acTBOBATh B y4eOHO-HCCIIEI0BATENbCKON paboTe M0 OUOIOTUH, SKOJIOTHH U MEIHIIMHE,
MpoBOAMMON Ha 0a3e IIKOJbHBIX HAy4HbIX OOHIECTB, U MYyOJMYHO MPEACTABIATH MOJyUYEHHBIE
pe3yabTaThl HA YYCHUYECKUX KOH(EPEHIUX;

yMEHHE OLIEHUBATh ITHYECKHUE AaCMEKThl COBPEMEHHBIX HCCIEAOBAHUNA B 00JIACTH OMONOTHH U
MEIMLUHBI (KIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HANPABICHHOE W3MEHEHHE T'€HOMa M
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);



YMEHHE OCYIIECTBIATh OCO3HAaHHBIA BbIOOp Oynymiedl mnpodeccnoHanbHON AEATENbHOCTH B
oOjactT OHOJOTUHM, METUIMHBI, OWOTEXHOJIOTUH, BETEPUHAPHUH, CEJIbCKOTO XO3SHCTBa, MUIIEBOM
MIPOMBIIIJICHHOCTH, YTJIyOJIATh TO3HABATEIbHBIA WHTEPEC, HAMpPABICHHBIM HAa OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH TPOdeccCuu 1 MPOoI0JHKEHNE OMOIOTHYECKOr0 00pa30BaHus B OpraHU3aUsIX CPETHErO
po¢heCCUOHATBFHOTO U BBICILIET0 00pa30BaHMUA.

[IpeameTHbIe pe3yabTaThl OCBOEHHUs ydeOHoro mpeamera «buomorus» B 11 Kaacce NOMKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MeCTe M pPOJM OHUOJOTMM B CUCTEME ECTECTBEHHBIX HAayK, B
(OpMHUPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B TIO3HAHUU 3aKOHOB MPHUPOJBI U
PELICHUH HKOJIOTUYECKUX MPOOJIeM YeIOBEYECTBA, a TAKXKE B PEUICHHH BOIMPOCOB PAlMOHAIBLHOTO
MIPUPOJIOTIONB30BaHMA, U B (POPMUPOBAHUN [IEHHOCTHOTO OTHOLICHHUS K MPHPOJIE, OOIIECTBY, YEIOBEKY, O
BKJIaJIe POCCUMCKHX U 3apyOEKHBIX yUEHBIX-OMOIOrOB B pa3BUTHE OUOJIOTHH;

YMEHHE BJAJETh CHCTEMOW OHOJOTMYECKUX 3HAHWH, KOTOpas BKIIOYACT ONpPEICICHHUS M|
MMOHMMAaHHUE CYIIHOCTH OCHOBOIIOJATalOUMX OMOJIOTMYECKUX TEPMUHOB UM MOHATUH (BUMA, SKOCHUCTEMA,
ouoctepa), Ouonormueckue Tteopum (dBomrolMOHHAs Teopuss Y. JlapBuHA, CHHTETHYECKAas TEOpHUS
sBomtonun), yaerus (A. H. CeseprioBa — o myTsSX W HampasiieHUsx sBostonuu, B.M. Bepranckoro — o
o6uocdepe), 3akoHbI (reHeTrnueckoro paBHoBecus Jlx. Xapau u B. BaiinOepra, 3apoIbIeBoro cxocTa
K. M. bopa), nmpaBuna (mMunumyma FO. Jlubuxa, 3KOJIOTHMYECKOW NUPaMHUABl SHEPTHH), THIIOTE3bI
(rumoresa «mupa PHK» V. I'unbepta);

yYMEHHE BJIaJIETh OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS, UCTOJIb3yEMbIMU B OMOJIOTMYECKUX
HCCIICIOBAaHUSAX KUBBIX OOBEKTOB U IKOCUCTEM (OMUCAHUE, U3MEpPEHUE, HAOII0JEeHUE, SKCIEPUMEHT),
croco6aMHu BBISIBJICHHS U OIICHKU aHTPOTIOT€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHHUE BBIIEIATh CYIIECTBEHHbIC NPU3HAKU: BHJIOB, OMOTeOLIEHO30B, SKOCHCTEM U Ouochepsl,
CTaOUIIM3UPYIOLIETro, JABIKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOrO OTOOpa, aIoNaTpU4ecKoro u
CHUMITaTPUYECKOTO BHI000pa30BaHUs, BIUSHHS JABIKYIIMX CHJI 3BOJIONMM HAa TeHO(OHI TMOMYJISINY,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpene OOWTaHUS, YEpelOoBaHUS HANpaBICHUN SBOIOINH,
KpPYTOBOpPOTa BEIIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEX]y TMpOIECCaMU HBOJIONMH, ABMKYIIUMH CHIAMHU
aHTPOIIOTeHe3a, KOMIIOHEHTAMHU Pa3IMYHBIX SKOCHCTEM H MPHUCIIOCOOICHUSAMHU K HUIM OPTaHNU3MOB;

YMEHHE BBISBIISATH OTIUYUTEIbHbIC PU3HAKU KUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUAOB K Cpele
oOuTaHus, aOMOTHYECKHX M OWOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBSI3€H OpraHM3MOB B
C00011IeCTBaX, aHTPOMOTEHHBIX U3MEHEHUI B 9KOCHCTEMAaX CBOE MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OWOJOTHYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIMKY JJI JI0Ka3aTeJIbCTBA POJCTBA OPTaHM3MOB Pa3HBIX CHUCTEMATUYECKUX TPYII, B3aUMOCBSI3U
OpPraHu3MOB U Cpelbl OOWTaHMs, €IUHCTBA YEJIOBEYECKHUX pac, HEOOXOAUMOCTH COXpPaHEHHS
MHOT000pa3us BUIOB U DKOCUCTEM KaK yCIIOBHS COCYIIECTBOBAHUS MPUPOJIBI U YEITOBEYECTRA;

YMEHHE peliaTb OWOJNOTUYECKHE 3aaud, BBISBIATh MNPUYMHHO-CIECICTBEHHBIC CBSI3U MEXIY
HCCIIeAyEeMBIMU OMOJIOTHYECKAMHU TPOIIECCAMH U SIBJICHUSIMHU, JIEJIaTh BBIBOJBI M TPOTHO3BI HA OCHOBAHUH
MOJTy9E€HHBIX PE3yJIbTaTOB;

yMEHHE BBINOJIHATH J1a00paTOpHble U MpakTHUeCKHe paboThl, COOMIOAATh MpaBuia Mpu padoTe C
y4eOHBIM U JJaOOpaTOPHBIM 000PYJOBAHUEM;

YMEHHUE BBIJIBUTATh THUIIOTE3BI, MPOBEPATh MX 3KCICPUMEHTAIBHBIMHU CpEICTBaMHU, (GOpMyTUpYs
11eJTh UCCTIEI0OBAHUS, AaHATM3UPOBATh MOJIYYCHHBIE PE3YIbTAThI U JIeNIaTh BHIBOIBI,

YMEHHE y49acTBOBATh B YUE€OHO-HCCIIEOBATEIHCKON paboOTe MO OMOJIOTUH, YKOJIOTHH ¥ MEIUIINHE,
MpoBOAMMON Ha 0a3e IIKONBHBIX HAyYHBIX OOIIECTB, W MYyOJMYHO TMPEACTABIATH MOTyUYEHHBIC
pe3yNbTaThl Ha yUEHUYECKUX KOH(DEPEHIIHSIX;

YMEHHUE OLIEHUBATh TUIIOTE3bl U TEOPUHU O MPOUCXOXKICHUH JKU3HH, YEJIOBEKA U YEJIOBEUECKUX pac,
0 MPUYUHAX, MIOCIEACTBUAX U CIIOCO0aX MPEAOTBPAIEHUS IT00aTbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATH OCO3HAaHHBIA BbIOOp Oynymiedl npodeccnoHanbHON AEATENbHOCTH B
oOnactu OWOJIOTUH, SKOJOTHH, TPUPOIONOIb30BAHUS, MEIULUHBI, OHOTEXHOJOTUHU, IICHUXOJIOTHH,
BETEPUHAPHUH, CEIIbCKOTO XO35HUCTBA, MHUIEBOI MPOMBIIUICHHOCTH, YIITyOIsSTh TO3HABATEILHBIN HHTEPEC,
HaIpaBJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu U MpoAoKEHHE OMOIOTHYECKOTO
o0pa3oBaHUsl B  OpraHU3alMsIX CpeJHEero Mpo(ecCHOHATBFHOIO W BBICHIETO  0Opa3oBaHUS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/m
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17

HaumenoBaHue pa3ae/ioB U TEM IPOrpaMmabl

buonorus kak Hayka

JKuBble cucTeMbl U UX U3yUYEHHE

buomnorus knerku

XuMHYecKasi OpraHu3alust KIETKU

Crpoenne U QyHKIUHU KICTKU

OOMeH BellecTB U IpeBpallleHle YHEPTUU B KIIETKE

Hacnenctennas ungopmanus u peanuszanus e€ B
KJIETKE

JKU3HEeHHBIN TUKIT KJIETKU
CtpoeHue U QyHKIMH OpraHU3MOB
Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB

I'eneruka — HayKa O HAaCJICACTBCHHOCTU U
HN3MCHYUBOCTHU OPIraHM3MOB

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYMBOCTH

I'enernka yenoBeka

CenekIusi OpraHu3MOB

BroTexHOMOTHs U CHHTETHYECKast OUOJIOTHS
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoandyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTHyeckue
padoThI

0.5

0.5

1.5
1.5

0.5

0.5

13

JaeKkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/bHbIE PeCypChl



11 KJIACC

Ne i/
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o)}

HauMeHoBaHue pa3ae10B H TeM NPOrpamMMbl

3apoxACHUE U PAa3BUTUE IBOIIOIUOHHBIX
MPEJACTABICHUI B OMOJIOTUN

MUKpPOAIBOIIONHS U €€ Pe3yIbTATHI
MakposBontonus U €€ pe3ysbTaThl
[IpoucxosxaeHne 1 pa3BUTHE KU3HU HA 3emiie
[IpoucxosxaeHne yenoBeka — aHTPOIIOTeHe3
DKOJOTUsl — HayKa 0 B3aUMOOTHOIIICHUSIX
OpPTraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM C
OKpPY’KaIoILeH cpenou

OpranusMmsl 1 cpeia 00UTaHus

DKOJOTHUs BUAOB U MOIMYJISIIHIA

DKoJorus coo0IIecTB. DKOJIOTHIECKUE CUCTEMBI
buocdepa — rmobanbHas skocucTemMa
YesoBek U OKpyKarolas cpea

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuyecTBO 4acoB

KouTtpoJabHbie

Bcero
padoThI

14

15
10

102 0

IIpakTnyeckue

padoThI

1.5

0.5

1.5
0.5
0.5

7.5

DJIeKTpOHHbIe (LN (POBbIE)
o0pa3oBaTe/IbHbIE PecypChl



ITOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Nen/m Tema ypoka

DWW N

10
11

12

13

14

buonorus kak KOMIIJIEKCHAs HayKa 1M KaK 4aCTb
COBPEMCHHOI'O O6H_IeCTBa

JKuBbIC CHCTEMEBI M X CBOMCTBA
YpOBHeBaﬂ OpraHnu3anus )KUBbBIX CUCTCEM

WcTopust oTKpbITHS U M3y4YeHUs KieTku. KnetouHas
TEopHst

MeToabl MOJIEKYJIIPHOI B KJICTOYHOH OHMOJIOTHH.
[IpakTuueckas pabora «M3yueHne MeTo10B
KJIETOYHOM Onosnoruu (xpomarorpadus,
anekTpodopes, muddepeHnraIbHOe
nentpudyruposanue, [TLP)»

XUMHUYECKUN COCTAB KIETKU

MuHepaibHbIC BEIIECTBA KIIETKH, UX OMOJOTHYECKas
pOJIb

OpraHnyeckre BENIecTBa KICTKH — OEJIKH.
JlaGopaTopHnas pabota «O6Hapyx eHue OenKoB ¢
MTOMOIIIBIO Ka9€CTBEHHBIX PEAKIIHID)

CoiicTBa, KIaccuukanys 1 GyHKIUU OSIKOB
Opranndeckre BemecTBa KIETKU — YTIIECBOIbI
Oprannyeckre BENecTBa KIETKA — JIUTHIBI

Hyxneunossie kuciotsl. JJHK u PHK. JIaGopatopras
pabota «/ccnenoBannue HyKI€HMHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHbIX OPraHU3MOB)

Crpoenue u Gpynkuun ATO. [lpyrue
nykineosunrpudocpars (HTD)
CexsenupoBanue JIHK. MeTobl reHOMUKH,
TPaHCKPUIITOMUKHU, IPOTEOMUKH

KoanuyecTBO 4acos

Bcero

KonTpoJbHbIe
padoThbI

I Jara
PaKTHYeCKHe w3yueHus
padoThbI
0.5
0.5
0.5

DJIeKTPOHHBbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl



15
16

17
18

19

20

21
22

23

24

25

26
27
28

29

30

MeToapl CTPYKTYpPHOM OMOI0THI
Tune! knerok. [IpokapuoTnyeckas KieTka

Crtpoenue rykapuoTudeckoi kietku. [IpakTuaeckas
pabota «/3y4yeHne CBONCTB KIETOYHONH MEMOpPAHBD»

IToBepXHOCTHBIN anmmapaTr KIETKH

OpHoMeMOpaHHbIE OPTraHOU I KIIETKH.
[TpakTudeckas padora «M3yueHue TBUKCHUS
LUTOIUIa3MbI B PACTUTEJIBHBIX KIETKaX)

[TosryaBTOHOMHBIE OPTaHOMIbI KIIETKH:
MUTOXOHJIpHH, IacTu bl JlabopaTtopHas padora
«HccnemoBanue ma3Moin3a U Ieria3Molin3a B
PACTUTCIIBHBIX KJICTKAX»

HemeMOpaHHbIe OpraHOUIBI KIIETKU
Crpoenue u QyHKIHH Ipa

CpaBHUTeNbHAs XapaKTePUCTHKA KIETOK DYKapHOT.
Jlaboparopnast pabota «3yueHnne CTpOoCHHSI KIETOK
Pa3IMYHBIX OPTaHU3MOBY

AcCUMUIIAINS ¥ TUCCUMUIIALINS — JBE CTOPOHBI
MeTtaboiau3ma. Turbel oOMeHa BElecTB.
Jlaboparopnas pabota «/M3yueHne KaTaIuTUYECKON
aKTUBHOCTH (pepMEHTOB (Ha MpUMEpe aMUIIa3bl TN
KaTaJia3bl)»

depMEeHTaTUBHBINA XapaKTeP PEAKIHUN KJIETOYHOTO
MmeTabonu3ma. Jlabopatopnas pabora «M3yuenue
(hepMEeHTAaTUBHOTO pacHICTICHUS TIEPOKCUAA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»
benku-akTuBaTOpPbI U OEIKU-UHTUOUTOPHI
ABTOTpOGHBIN TUTT OOMEHA BEIIECTB

dortocuHTE3

Xemocuntes. JlabopaTopHas pabora «CpaBHeHHE
MpoLEeccOB POTOCHHTE3a U XEMOCHHTE3a»
AmnaspobHbIe Opranu3mMbl. Buabl OpoxeHusl.

Jlaboparopnas padota «CpaBHEHHE TPOIECCOB
OpOKEHUS U JBIXAHUSD)

0.5

0.5

0.5

0.5

0.5

0.5



31

32

33
34
35

36
37
38

39

40

41
42
43

44
45

46

47
48

49

50

AspoOHBIE OpraHU3MBl. ITaIbl JHEPTETUIECKOTO
oOMeHa

DOHeprust MeMOpPaHHOTO IPaJUEHTa IIPOTOHOB.
Cunre3 AT®: pabora npotoHHON AT®-cuHTa3BI

Peaknum MaTpu4HOro cuHTE3a
Tpanckpunuust — Matpuunbiid cuHTe3 PHK
Tpancnsiuus u e€ sTarbl

Komuposanue amuHOKHCIOT. Pons pubocom B
Onocuurese OeKa

Opranu3zaius reHoMa y IPOKapuoT U 3YKapUOT
MounekysipHble MEXaHU3MBbI SKCIIPECCUH T€HOB Y
9YKapuoT

Bupycsl — HeksieTouHbIe (OPMBI KU3HU U

oOnuratHele napasuThl. [lpakruueckas padbota
«Co3anue MoJIeI BUPYCa»

BupycHnbie 3a0601eBaHMs Y€I0BEKa, KUBOTHBIX,
pacTeHui

HanotexHonoruu B OMOJIOTHH U MEAUIIMHE
JKM3HEHHBIN UMK KIETKU
Martpuunsiii cunres3 JHK

Xpomocomsl. JlabopaTopHas pabora «3yuenue
XpPOMOCOM Ha FOTOBBIX MUKpOIIpenapaTax»

Jlenenune KIeTKH — MHUTO3

Tune! knerok. Kapruokuses U IUTOKUHES.
Jlaboparopnast pabota «HaGmroaenne MuTo3a B
KJIETKaX KOHYMKA KOpeIIKa JiyKa (Ha TOTOBBIX
MUKpOTIpenaparax)»

Perynsius >kM3HEHHOTO IIUKJIA KJIETOK

OpraHI/ISM KaK €IMHOC 1ICJI0C

Txanu pacrenuii. JlabopatopHas padora «3y4uenue

TKaHEW pacTeHUIN»

Tkanu )kUBOTHBIX U yenoBeka. JlaboparopHas paboTa

«/3yueHne TKaHei )KUBOTHBIX)

0.5

0.5

0.5

0.5

0.5



51

52
53
54

55

56
57
58

59

60
61
62
63

64

65
66
67

68

69

70

71

72

Opransl. Cuctemsl opranoB. JlaboparopHas pabota
«3yueHne opraHoB IIBETKOBOTO PACTCHHSD)

Omnopa Tena opraHu3MoB
JIBU>KeHHe OpraHu3MOB
[Tutanne opraHu3MoB

IInTanue MO3BOHOYHBIX )KUBOTHBIX.
[InmeBapuTenpHas CUCTEMA YEJIOBEKa

JIpIXxaHue OpraHu3MoB
JIpIXaHue ITO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA
TpaHcnopT BeECTB y OPraHu3MOB

KpOBeHOCHaﬂ CHUCTEMA ITIO3BOHOYHBIX )XUBOTHBIX U
YCI0BCKa

Brinenenue y oprann3mon

3amura y OpraHu3MoB

NMMyHHas cuctema 4enoBeKa
Pa3npaxuMocTh U peryssiiys y OpraHu3MoB

I'ymopanbHast peryisius U S3HIOKpUHHAs CUCTEMa
KUBOTHBIX U YEJIOBEKa

@opMbl pa3MHOKEHHSI OPTaHU3MOB
[TonoBoe pa3zMHOKEHUE
Meiio3

I'amerorenes. O6pa3oBaHME U pa3BUTHE MOJOBBIX
kierok. JlabopaTopHas pabora «/3ydenue ctpoeHus
IMOJIOBBIX KJICTOK HA 'OTOBBIX MUKpOIIpCIiapaTax»

NunuBunyansHOE pa3BUTHE OPraHU3MOB —
OHTOTCHE3

3akJajKa OpraHoOB U TKaHEH U3 3apOIBIIIEBBIX
JINCTKOB

PocT u pa3Butue xxuBoTHBIX. JJabopaTtopHas paboTa
«BpIsIBIEHUE TPU3HAKOB CXOCTBA 3aPOIBITICH
MMO3BOHOYHBIX KUBOTHBIX)»

Pa3zmHoxeHue u pa3BuTHE pacTeHuil. JlaboparopHas

—

0.5

0.5

0.5

0.5



73

74

75

76

77

78

79

80
81
82
83

84

&5
86

87

pabota «CTpoeHHe OpraHoB Pa3MHOKEHHUS BBICIIIUX
pacTeHuin»

HcTtopust cTaHOBIEHUS U Pa3BUTHSI TCHETUKH KaK
HAyKH

OCHOBHBIE MOHATHUS U CUMBOJIbI TEHETHUKH.
JlaGopatopHnas padota «lpo3o¢una kak 00BEKT
Te€HETHYECKUX UCCIICIOBAaHUI

3aKOHOMEPHOCTH HACJIE0BaHUS IPU3HAKOB.
Monorubpunnoe ckpemuBanue. [Ipaktuueckas
pabora "M3yueHue pe3ybTaToB MOHOTHOPHIHOTO
CKpEIIUBaHUA Y 1P030(HibI"

[{uTonmornyeckue OCHOBBI MOHOTHOPUIAHOTO
CKPEIIHUBAHUS

AHanuzupytolee ckpemuBanue. Hernonnoe
JOMHUHHPOBAaHUE

Jurnbpunnoe ckpemubanue. [Ipaktuueckas pabora
«M3yuenue pe3ynbTaToB IUTHOPUIHOTIO
CKPEIIHUBAHUS Y IPO30(UITBDY

[uTonornyeckue OCHOBBI JUTUOPUIHOTO
CKpEIIUBAHUS

CueruieHHOE Hacle0BaHNE IPU3HAKOB
XpOoMOCOMHasi TEOpUS HACIIECTBEHHOCTH
['eneTuka nona

['eHOTHN Kak IENOCTHAs cUcTeMa

['eHeTHUECKMIT KOHTPOJIb Pa3BUTHS PACTEHH,
KUBOTHBIX U YETIOBEKa

M3MeHUnBOCTH IPU3HAKOB. BBl N3MEHUNBOCTH
MonudukaronHas ”3MEHYHBOCTh
BapuanmoHHslii psig v BapualimoHHas KpUBasl.
Jlaboparopuas padota «VccnemoBanue
3aKOHOMEPHOCTEN MOAUPHUKAITUOHHOMN
n3MeHuuBocTU. [locTpoeHne BapruallMoHHOTO psiaa U
BapHaIllMOHHON KPUBOW»

— ek

0.5

0.5

0.5

0.5



88

89

90

91
92

93

94

95

96

97

98

99
100
101

102

I'enorunmueckas n3MeHINBOCTE. KoMOMHAaTUBHAS
N3MCHYHNBOCTH

MyrannoHHast u3MeHUYUBOCTh. [IpakTudeckas pabora
«MyTamuu y 1po30}uiisl (Ha TOTOBBIX
MHKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTallMOHHOTO MpoLecca.
OnUreHeTHKa U dIIMTEHOMHUKA

['enetuka yenoBeka. [IpakTuyeckas pabora
«CocrapiieHHE U aHAJIU3 POJIOCITOBHOM
MeTtoasl MEIUIIMHCKON T€HETUKU
3HaueHnue MEOUIIMHCKON T'€HETUKHU B
MPEAOTBPAIIECHUN U JICUEHUH T€HETUYECKUX
3a00/I€BaHMH YEI0BEKA

OcHoBHble noOHATHUS cenekiun. JlabopaTopHas
pabota «M3y4eHne copToB KyJIbTYPHBIX PACTCHUHN U
MIOPOJ JOMAILIHUX )KUBOTHBIX)

Mertoapl ceneKnnoHHOM padoThl. JlabopaTopHas
pabota «/3y4yeHre MEeTOI0B CENeKIIMU PACTCHUI

JlocTHKEHMsI CENEKLUU PACTEHUI U dKUBOTHBIX.
[IpakTuueckas pabora «[IpuBuBKa pacTeHHID»

CoxpaHeHue, U3y4eHHE U UCTI0Ib30BaHUE
TeHETUYECKUX PECYPCOB

buorexHonorus kak Hayka 1 OTpacib IPOU3BOJICTBA.
[TpakTuyeckas padora «M3ydyenue oObEKTOB
OMOTEXHOJIOT UMY

OcHOBHBIC HANPABJICHHUS] CHHTETUYECKON OMOI0THI
XpOMOCOMHAs M TeHHAas HH)XKEHEPUS
Menummackre OMOTEXHOIOT NI

PesepsHylit ypok. [loBTopenue, 06061ieHue,
cucTeMaTH3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

0.5

0.5

0.5

0.5

0.5

13.5



11 KJIACC

Nen/m  Tema ypoka

AW N =

10

11
12

13

14

OpomonronHas teopust Y. Jlapsuna

JIBroky1ue cuiibl 3BOJIOLMU BUAOB 1o Y. JlapBuHy
BopnrOa 3a cymiecTBoBaHUE, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP

DOopMUPOBAHUE CUHTETUYECKON TEOPHUU IBOJIKOLIMHI
DTarbl 3BOJIIOIIMOHHOTO MPOIECCA: MUKPOIBOIIOIHS
1 MaKpO3BOJIFOLUS

[Tonynsuus — 35eMeHTapHast €IMHULIA 3BOJIOLNUN

3akoH reHetuueckoro pasHosecus Jlx. Xapau, B.
Baiin6epra. Jlabopatopnas pabora «BpisiBienue
M3MEHYHMBOCTH y 0COOEH OJTHOTO BUIa»

DOneMeHTapHbIe PaKTOPHI IBOTIOIIUN

Oddext ocHoBatens. IphdexT OyTbIIOYHOTO
rOpJIBIIIKA

Murparnuu. M30siiun nomysisiuii: reorpaduyeckas,
Ouonoruaeckast

EcrecTBeHHbII 0TOOp — HaIpaBsOIHiA (haKTOp
IBOJIIOLIAU

[TonoBoii oT60p

[TprucrocoOIeHHOCTh OPraHN3MOB KaK pe3yJIbTaT
MuKpo3Boroiuu. Jlaboparopnas pabota «3yueHue
apoMopdh030B U UANOATANITAIUNA Y PACTCHUH U
KUBOTHBIX)»

[Tpumepsl IpUCTIOCOOIEHUH Y OPTaHU3MOB:
Mopdoioruaeckue, GU3HOIOTUIECKHE,
Oonoxummueckue, nopeneHdeckue. Jlaboparopuas
pabora «IIpucnocobieHuss OpraHU3MOB U UX
OTHOCHUTEIbHAS 11eJIeCO00Pa3HOCTh

KoaunuyecTBO 4acoB

KonTpoabHbie

IIpakTuyeckue Aara
H3yYeHHUSs
padoThI
0.5
0.5
0.5

DJIEeKTPOHHbBIE
undposbie
o0pa3oBaTe/bHbIE

pecypchl
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16
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22
23
24

25

26
27
28

29

30
31

32

33

34

Bun, ero kpurepuu u ctpykrypa. JlaboparopHas
pabota «CpaBHEeHHE BUAOB IO MOPPOIOTHYECKOMY
KPUTEPUIO»

Crpykrtypa Bua
BunooOpa3oBaHue kak pe3ysbTaT MUKPOIBOJIIOLUU
CBsi3b MUKPOSBOJIIOIMH U SIIUIEMHOJIOT MU

Makpossontouus. [1aneoHTonornyeckue MeTo bl
W3YYEHHUSI SBOJIOINH

Bnoreorpacbnqecxne MCTOJbI U3YUCHHA 9BOJIIOLIUHU

DOMOPHUOIOTHYECKHUE U CPABHUTEIBHO-
Mopdororuueckre MeTo Ikl H3y4eHHS IBOTIOIUU

MOﬂeKleﬂpHO-FCHCTI/I‘ICCKI/IG, OMOXMMUYECKHUE U
MAaTEMaTUYCCKHUEC METOAbl U3YUCHUA SBOJTIOIUA

OO6mme 3aKOHOMEPHOCTH SBOJIOLUN

AnantuBHas paguanysa. HepaBHOMEpHOCTh TEMIIOB
9BOJIFOLUU

Hayu4Hble rUnoTe3bl MPOUCX0XKICHUS )KU3HH Ha
3emite

JloHayuyHbIe MPEICTABICHUS O 3aPOKICHUN KUZHU
OCHOBHBIE 3Tanbl HEOPraHUYECKON IBOTIOLUU
['unotessl 3apoxKACHUS KUZHU

Ucropus 3emiin 1 MeToAbI €€ N3yUYeHUsI.
Jlaboparopnast pabora «/3yuenue u onrcaHue
HCKOIIA€MBbIX OCTATKOB JIPEBHUX OPTraHU3MOB)
HauanbHble 3Tanbsl OpraHu4ecKkoil 3BOTIOLHNH
DBOJIIOLIMS 3YKapUOT

OCHOBHBIE 3TaMnbl HBOJIIOLUN PACTUTEIIBHOIO MHPA.
[IpakTnueckas pabora «M3yueHne ocoOeHHOCTEN
CTPOEHHUSI PACTEHUN Pa3HbIX OTIEJIOB)

OCHOBHBIE 2Tarbl YBOJTIOIIAN KUBOTHOTO MUPA
DBoJTONHS )KUBOTHBIX. [IpakTdeckas padbora

«M3yuenne ocoOeHHOCTEN CTPOEHUS T03BOHOYHBIX
KUBOTHBIX)»

0.5

0.5

0.5

0.5
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37

38
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40

41

42

43
44

45
46
47

48

49
50
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52
53

54

55

PazBuTue xu3Hu Ha 3eMJie 10 HpaM U nepruoaMm

MaccoBbie BBIMUPAHUA — 3KOJOTMYCCKUC KPU3UCHI
IpomIoro

CoBpeMeHHBIH KOJTOTUYECKUIT KPU3HC, €ro
0COOEHHOCTH

CoBpemeHHast cucTeMa OpraHuYecKoro Mupa
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI OPraHU3MOB
AHTpOII0JIOTHSI — HAyKa O YEJIOBEKE

PazBuTue npeacraBieHuii 0 IPOUCXOKICHUU
yeJ0oBeKa

MecTo 4enoBeka B CHCTEME OPTaHUYECKOTO MHUpA.
JlaGopatopHnas pabora «3yuenue ocobeHHocTei
CTPOCHHMS CKEJIeTa YeIOBEKa, CBSI3aHHBIX C
IPSAMOXOKICHUEM

Z[BI/I)KyIJ_II/Ie CHJIbI aHTPOIIOI'CHE3a

CooTHoLIEHE OUOIOTMYECKUX U COLAAIbHBIX
(hakTOpPOB B aHTPOIIOTEHE3E

OcCHOBHBIE CTaIMM AHTPOTIOTEHE3a
ITaneoreneTnka 1 najgecorcHOMHUKA
DBOJIIOLIHASI COBPEMEHHOTO YeJIOBEKa

Yenoseueckue pachl. [Ipaktuueckas pabota
«3yueHne 3K0I0rHYECKUX aJanTalkil 4eJI0BEKa

Me)K,ZII/ICHI/IHJ'II/IHapHBIe METOJbI aHTPOIIOJIOTUH
3apoxaeHUE U pa3BUTHE IKOJIOTUU

Metonst skonorun. JlabopaTopHas pabora
«3yueHne MeTo0B IKOJOTHUECKUX
HUCCIIEJOBAHUI»

3HaueHHe YKOJOTUICCKUX 3HAHUN IS YeJIOBEKa
Dkosorudeckne HakTopsl

Abuotnueckue GpakTopbl. CBET Kak HKOJOTHUECKUI
¢akrop. JlabopaTopHas pabora «BrisiBiIeHne
IPUCTIOCOOTIEHUH OPraHU3MOB K BIMSIHUIO CBETa»

AbGuotuueckue daktopsl. Temmeparypa Kak
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sKojornyeckuit paxrop. JlabopaTopHas pabora
«BpIsiBICHNE TPUCTIOCOOIEHUI OPraHU3MOB K
BIIUSTHUIO TEMIIEPaTypbD»

AbuoTtnueckue GakTopsl. BiaakHOCTB Kak
skonornueckuit ¢pakrop. Jlaboparopuas padora
«AHaTOMHUYECKHE 0COOCHHOCTH PAaCTEHUH M3 Pa3HBIX
MeECT OOUTaHUS»

Cpenpl 00MTaHUsI OpraHU3MOB
buonornueckue puTMbl
KuzHeHHbIe GOPMBI OPraHU3MOB
buotnueckue GakTopsr

3HaueHne OMOTUYECKUX B3aUMOIEUCTBUI IS
CYILIECTBOBAHUS OPraHU3MOB B CpeJie OOUTaAHUS

OKOJIOTUYECKHE XApaKTCPHUCTUKHU ITOIIYJIAIUA

OcCHOBHBIE TIOKA3aTENIN NOIYJISILIMK: YUCIEHHOCTbD,
IJIOTHOCTb, BO3pAcTHAs U MOJIOBAsi CTPYKTypa

OcHOBHbIE MOKa3aTeNN NOMYJISILIMU: POKIAEMOCTb,
IIPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIUU

DKoJjoruueckasi CTpyKTypa MonyJsiuu
JlnHaMuKa MOMYJIALUU U €€ PeryJsius

Kpussle pocta uncinennocty nomyssinuu. Kpuseie
BBDKMBAHMS

Dkonorudeckas Huia Buaa. JlabopatopHas padora
«IIpucnocobieHns CeMsTH paCTEHHH K PACCEIICHUIOY

Bun kak cucrema nomyisinmin

3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUN )KMBOTHBIX
Co00111€CTBO OpraHU3MOB — OHMOLIEHO3

DKocucTema Kak OTKpbITasi cucTeMa

KpyroBopoT BewECTB 1 MOTOK SHEPTUHU B
HKOCUCTEME

OCHOBHBIE TIOKA3aTEIH YIKOCUCTEMBI
OKOJIOTMYECKUE TUPAMUJIBI

—_—

—_—
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N3menenuns cooOIecTB — CYKIIECCHH

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK.
DKocHucTeMbl MOPEH U OKEaHOB

IIpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI TYHIID,
JIECOB, CTENEH, IIyCThIHb

AHTpOHOFeHHI)Ie O9KOCHCTEMbI

Ypboakocucremsl. [IpakTudeckas padora
«M3yuenue u onrcanue ypoo3KOCUCTEMBI»

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aMMOJICVCTBUI OPraHU3MOB B 3KOCUCTEMAX

MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUM pa3sHbIX
TUIIOB Ha CyOOpraHU3MEHHOM, OPTaHU3MEHHOM,
MONYJIALIMOHHOM U 3KOCUCTEMHOM YPOBHSX

buocdepa — obuerianerapaas 0601049Kka 3eMiau
VYuenue B. . Bepnaackoro o 6uochepe
3aKOHOMEPHOCTH CYIIIEeCTBOBaHUs Orochepsl
KpyroBopoThI BemecTB 1 OMOT€OXUMHUYECKUE IIUKITBI
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIN
YcroitunBocTh OHOChEpsI

DKOJIOTHYECKHE KPU3HUCHI M UX TIPUIHHBI
Bo3zaeiicTBue yenoBeka Ha 6uochepy

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTEIbHBIN U
YKUBOTHBIN MUP

OxpaHa mpupOIbI

OCHOBHBIE TIPUHITUITBI YCTOWYMBOTO PA3BUTHS
YeJIOBEYECTBA U TIPUPO/IBI

PanmonansHoOe MPUPOAOIIONBE30BaHNE U COXPAHEHUE
OMOJIOrMYeCKOro pa3HooOpasus 3emin

O6001menue mo Teme « MUKPOIBOIIONHUS U €€
pe3yIbTaThD»

O60061meHne o Teme «MaKkpOIBOTIOIUS U €€
pe3yabTaThI»

—_— = e e e e |
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O6006mmenue o reme «IIpoucxoxaeHue u pa3BUTHE
KU3HU Ha 3eMJie»

O06o6mmenue no teme «IIpoucxoxeHne yenoBexka —
AHTPOIIOTEHE3

Oo6o06mieHne o TeMe «DKOJIOTHS — HayKa O
B3aMMOOTHOUICHHUSAX OPraHU3MOB)

O6o006menue no Teme «OpraHu3Msl U cpesia
oOuTaHUs»

O6o006mienne no TemMe «IKOJIOTHs BUIOB U

OIS LA

O6006menue o reme «buocdepa — rmodabHAs
HKOCHUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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ITPOBEPAEMBIE HA EI'S IO BUOJIOT'MU TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUA
OCHOBHOH OBPA3OBATEJIBHOH ITPOI'PAMMBbI CPEJHEI'O OBIIET'O
OBPA30OBAHUA

Ko .

I ol:;e SEMOL0 IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJbTATaM OCBOEHUSI OCHOBHOI
pobep 00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHusA

TpeOOBaHUS

ChopMupoBaHHOCTh 3HAHUKA O MECTe M POJM OMOJOTHMHM B CHUCTEME €CTECTBEHHBIX
HayK, B (OpPMHpPOBaHMH COBPEMEHHON €CTECTBEHHOHAYYHONH KapTHHbI MHpa, B
[IO3HAaHUH 3aKOHOB IPUPOABI U PELICHUN XKU3HEHHO BAXKHBIX COLUAIbHO-ITUYECKUX,

1 HKOHOMUYECKUX, HKOJIOTMYECKHUX TMPOOJIEM 4YeIOBEYECTBAa, a TAaKXKE B PELICHUH
BOIIPOCOB PALMOHAIBHOIO MPUPOJOINOIb30BaHUsA, B (OPMHPOBAHUU LIEHHOCTHOTO
OTHOIIECHUS K MPUPOJE, OOLIECTBY, YEIOBEKY; O BKJIaJIE POCCUICKUX U 3apyOeimHBIX
yu€HBIX — OMOJIOrOB B Pa3BUTHE OUOJIOTUH

Bnanenue cucremoil 3HaHMM 00 OCHOBHBIX METOJaX HAy4YHOTO IO3HAHUS,
UCIOJIb3YEMBIX B OHOJIOTMYECKHUX MCCIEIO0BAHUAX KUBBIX OOBEKTOB M SKOCUCTEM
(onmcanue, M3MepeHue, MpoBeieHne HaOII01eH il ); cioco0aMu BBISIBICHUS U OLICHKH
AHTPOIIOI'€HHBIX U3MEHEHUH B IPUPOJIE.

YMeHHE BBIABUraTb THIIOTE3bI, IPOBEPATH UX DKCIEPUMEHTAIbHBIMU CPEICTBAMHU,
bopMynupys Leib UCCIEA0BaHNUs, aHAIM3UPOBATh MOJYYEHHbIE Pe3yIbTaThl U €N1aTh
BBIBOJIBI.

BbisiBieHrEe 3aBUCHMOCTH MEXJy HCCIEJYyeMbIMH BEJIMYMHAMU, OOBSCHEHUE
HOJYYEHHBIX Pe3yJIbTaTOB U (JOPMYIMPOBAHUE BHIBOJIOB C UCIIOIb30BAHUEM HAYUHBIX
MIOHATUM, TEOPUHN U 3aKOHOB

YMeHue BIaeTh CUCTEMON OHMOJOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIye OUOJIOTNIeCKre TEPMHUHBI U TIOHATUS (KU3Hb, KJIIETKA, TKaHb, OPTaH,
OpraHu3M, BUJI, TIOMYJISAIHS, YKOCUCTEMa, OMOIIeH03, Orocdepa; MeTaboIi3M, TOMEOCTa3,
KJIETOYHBIA ~ WMMYHHUTET, OWOCHHTE3  Oenka, OWOMOIMMEpHI,  JAUCKPETHOCTD,
caMOperyJisiLus, CaMOBOCIPOU3BEICHHUE, HACJIEICTBEHHOCTb, W3MEHYUBOCTbD,
SHEPro3aBHUCUMOCTh, POCT U Pa3BUTHE);
Oouosornueckue teopun: kierounas treopust T. [lIBanna, M. [neiinena, P. Bupxoga;
KJIOHAJIbHO-ceJIeKTUBHOTO uMMyHuteTa 1. Dpnux, .M. MeunukoBa, XpoMOCOMHas
Teopusi HaciueAcTBeHHOCTH T. Moprana, 3akoH 3apoasimieBoro cxozacrsa K. bapa,
3BOMIOLMOHHAA Teopuss Y. JlapBuMHA, CHMHTETHMYECKash TEOPHsl 3BOJIIOLUH, TEOPUS
antpornioreHeza Y. Jlapeuna; teopus Ouoreonenoza B.H. CykauéBa; yuenue H.U.
BaBunoBa o 1meHTpax MHOrooOpasusi U TMPOUCXOXKICHHS KYJIbTYpHBIX pacTEHH,
3 yuenne A.H. CeBepuioBa 0 MyTsAX W HaNpaBlIEHUSAX OHBONIONWH, ydeHue B.W.
Bepnasnckoro — o 6uocdepe);
3aKOHBI (€MHOOOpa3usi MOTOMKOB MEPBOTO IMOKOJEHUS, PACUICIUICHUS MPU3HAKOB,
HE3aBUCUMOI'0 HaclleIoBaHus Npu3HakoB [. MeHaens; CLEemIeHHOr0 Haclel0BAHMS
MPU3HAKOB W HApPYIICHUs clerieHus reHoB T. MopraHa; roMoJIoTHu4eCcKUX psiJioB B
HacnencTBeHHOM m3MeHunBocTH H.M. BaBumnoBa; renetmdeckoro paBHoBecHs JIX.
Xapau u B. BaitnOepra; 3apoasimeBoro cxonacrsa K. bapa; 6norenernueckuii 3akoH
3. I'ekkenst, @. Mronepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH );
npasuina (MuHEMyMa HO. JInOuxa, 9KOJOTHYECKOW MUPAMHIbI YKCel, OMOMAacChl U
SHEPIuMn);
runore3bl (koauepBatHo A.M. Omapuna, mepBuuHoro OymboHa JDx. XosneiiHa,
mukpochep C. okca, pudoznma T. Yek)

YmMmenune pcuiatb IMMOUCKOBBIC 6I/IOJIOFI/I‘-ICCKI/IC 3ala4i; BbIABJISITH TMPUIUHHO-
CIICJICTBEHHBIC ~ CBSI3M  MEXIY HCCICIYyEeMBbIMH OHOJOTMYECKHMH OOBEKTaMH,
nponecCaMu M ABJICHUSAMU, ACJIATh BBIBOJAbLI U IMPOTHO3bI HA OCHOBAHHWU IMOJYYCHHBIX
pEe3yJIbTaTOoB,



COCTaBJISITh TEHOTHITMYECKAE CXEMBI CKPEIMBAHMS TSI Pa3HBIX THUIIOB HACJICIOBAHUS
NPU3HAKOB Yy OpPraHU3MOB, COCTAaBJIATH CXEMBI IIEPEHOCA BELIECTB U DHEPIUU B
9KOCHCTEMaXx (IIeTH MUTaHWsI, TUIIEBbIC CETH)

YMeHHe yCcTaHaBIMBATh B3aUMOCBSI3U MEXKy CTPOCHUEM U (YHKIMSIMU: OPTaHOHJIOB,
KJIETOK pa3HbIX TKAHEW, OpraHaMHl M CHUCTEMaMHU OPTaHOB y PacTEHUi, )KUBOTHBIX H
YeJIOBeKa; MEXKIy JTamaMu OOMEHa BEIIeCTB; JTallaMHd KJICTOYHOTO IMKJIA |
YKU3HEHHBIX [[UKJIOB OPTaHW3MOB; dTallaMu YMOPHUOHATILHOTO PA3BUTHUS;, TEHOTUIIOM U
dbenotunom, GeHOTUNIOM U (PakTOpamMu Cpenbl OOWTAaHHS; MPOIECCAaMHU SBOJIOLNM;
JBIDKYIIMMH CHJIAMHM aHTPOINOTE€HE3a; KOMIIOHEHTAMU pPa3IMYHbIX HKOCUCTEM U
MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB

YMeHue BBIJICISTh CYIIeCTBEHHBIC TPU3HAKH:

CTPOCHHUS BHPYCOB, KJIETOK MPOKAPUOT U OYKAPHOT; OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OHMOT€OIIEHO30B, AKOCHUCTEM U Ouochepsr;
CTPOEHHSI OPTraHOB U CHUCTEM OpPraHOB PACTEHUM, KUBOTHBIX, YEIIOBEKA; MPOIECCOB
KU3HEJCATCIILHOCTH, TIPOTCKAIONIMX B OpPraHW3MaxX pPacTEeHUH, KUBOTHBIX U
YeNoBeKa; OMOJOTHYECKHUX MPOIECCOB: 0OMEHAa BEIIECTB (METa00Iu3M ), HHPOPMAITUU
U TpEBpallleHUs] SHEpPruu, OpokKeHHs, aBTOTPO(GHOro M TeTepoTPO(HOTO THUIIOB
nuTaHus, (GOTOCHMHTE3a U XEMOCHHTE3a, MHTO3a, Meio3a, TrameToreHesa,
IMOpHOreHe3a, MOCTIMOPHOHAIBHOTO PAa3BUTHS, PA3MHOKEHUS, WHIUBHIYAIEHOTO
pa3BUTHsL OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUSI T€HOB, TeTEepO3uca; NEHCTBUI
HCKYCCTBEHHOTO O0TOOpa, CTaOWIM3HPYIOMIETO, JBWKYIIETO W  Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpa; a/IONMaTPUYEeCKOro M CHUMIATPUYECKOTO BHI000pa30BaHMUS;
BJIUSTHUS JIBFDKYIIIAX CHJI 3BOJIIONMK Ha TeHO(OH/ MOIYJISAINAN; TPUCIIOCOOTICHHOCTH
OpPraHU3MOB K cpejie OOMTaHUs, YepeIOBaHMs HAPaBICHUI BOIIOLUU; KPYTOBOPOTA
BEIIECTB M ITOTOKA YHEPTUH B SKOCHCTEMAX

CdopMUpPOBAaHHOCTE YMEHHS BBIICIATH CYIICCTBECHHBIEC MPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT M IYKAPHOT; OJHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BH/IOB,
OMOreoIeHO30B U DKOCHCTEM; OCOOEHHOCTH TIPOLIECCOB OOMEHA BEIIECTB |
MPEBpAICHHUS PHEPTHH B KJIETKe, (POTOCHHTE3a, IMIACTUYECKOTO M IHEPreTHUYCCKOro
oOMeHa, XeMOCHHTEe3a, MHT03a, Meii03a, OTUTOJ0TBOPEHUS, PAa3BUTHUS U Pa3MHOXKCHHUS,
WHMBHUIYAIBHOTO PAa3BUTHS OpraHu3Ma (OHTOTreHe3a), OOphOBI 3a CYIIEeCTBOBAHUE,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHMs, TPUCIIOCOOICHHOCTH OPTaHU3MOB K CpeJie
OOWTaHUs, BIUSHUS KOMIIOHCHTOB 9SKOCHCTEM, aHTPOIOIESHHBIX HW3MEHEHUU B
IKOCHCTEMAax CBOEW MECTHOCTH, KPYrOoBOPOTa BEIECTB W MPEBPAIICHUS YHEPTUH B
ouocdepe

YMeHHe ~ HUCNOJb30BaTh  COOTBETCTBYIOIIHME  apryMEHTBI,  OHOJOTHYECKYIO
TEPMHUHOJIOTHIO W CHMBOJIMKY IS JIOKA3aTeIhCTBA POJICTBA OPTaHU3MOB DPAa3HBIX
CUCTEMAaTHUYECKUX TPYII; B3aUMOCBSI3U OPTaHM3MOB M Cpebl OOMTaHUS; CIUHCTBA
YEJIOBEYCCKUX pac; HEOOXOJAMMOCTH 3I0pOBOTO oOpa3a JKWU3HH, COXpaHCHUS
pa3HoOOpa3usi BUJOB W DIKOCHCTEM KaK YCJIOBHS COCYIISCTBOBAHMS MPUPOIBI U
YyeJI0BeUYECTBa

YMeHue KpUTHYECKH OICHHBATh HWH(GOPMAIMI0O OHOJIOTHYECKOTO COACpKAHMUS;
WHTEPIPETHPOBATh ITUUYECKHE ACMEKThl COBPEMEHHBIX HCCIIEIOBAHHI B OWOJIOTHH,
MeIUIMHE, OMOTEXHOIOTHH;, pacCMaTpUBaTh TTI00ATBHBIC YKOJIOTHUECKHUE TTPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIUIO
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IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
buonorus kak Hayka. JKuBble CUCTEMBI U UX U3yUYCHUE

CoBpeMeHHass OMOJIOTHST — KOMIUICKCHAsi Hayka. BHOJOrMYecKHWe HayKH M W3ydaeMble UMH
HpO6JI€MBI. CDYH)IaMeHTaJ'IBHI)Ie, HpI/IKJ'Ia}IHBIG U TIIOHUCKOBBIC Hay‘-IHI)IC HCCJICAOBAHUA B
OHOIOTHH.

3HaueHue Ouosoruu B (HOPMHUPOBAHHM COBPEMEHHOM E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa.
[Mpodeccun, cBsi3aHHbIe ¢ OWONIOTHEH. 3HAYCHHUE OWOJIOTHM B MPAKTUYCCKOW JIEATEILHOCTH
YeJI0BeKa: MEAMIIMHE, CEIbCKOM XO03SICTBE, MPOMBIIUICHHOCTH, OXPaHe MPUPOIBI

JKuBble cucTeMbl Kak mpeaMmer u3ydeHusi Omonoruu. CBOWCTBA JKUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTb W II€JIOCTHOCTh, CIOXHOCTh M YHOPSJAOYECHHOCTh
CTPYKTYpBI, OTKPBITOCTb, CaMOOPTraHU3alUs, CaMOBOCIPOU3BEICHHUE, Pa3APAKUMOCTb,
W3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHM  OpraHM3alMii  KUBBIX  CHCTEM:  MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAHEBBIW,
OpraHU3MEHHBIMH, MOMYJISIIIUOHHO-BUI0BOM, 9KOCHCTEMHBII (OMOTEOIIEHOTUYECKHIA ),
ouocdepnbiit. [Iporecchl, TPOUCXOAAIINE B KUBBIX cucTeMaX. OCHOBHBIE NMPU3HAKH KHUBOTO.
JKu3Hb Kak hopma CyliecTBOBaHHUS MAaTEPUH

Mertoabl Guosnornueckoi Hayku. HaGmroneHue, m3MepeHHe, SKCIEPUMEHT, CUCTeMaTH3alus,
MeraaHanu3. [loHatne o 3aBUCMMOM M He3aBUCUMOHM niepemeHHOM. IlnmanupoBanwue
skcnepumenTa. [locranoBka u npoBepka runore3. Hynesas runoresa. Ilonstue BoIOOpKH U €€
JOCTOBEPHOCTh. Pa3bpoc B Ouonmormueckux maHHbIX. OLeHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbraToB. IIpyunHBl MCKaK€HUS pe3yNbTaToOB JKcrepuMmeHTa. IloHsATHE CcTaTHCTHYECKOrO
TecTa

Kinerka kak Omomornyeckas cucreMa

Knerka — cTpyKkTypHO-(pyHKIIMOHANIbHAS €AMHUIA )KUBOTO. VICTOPHS OTKPBITHS KJIETKU. PaboThI
P. I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBann, M. llIneiinen, P. Bupxos). OcHoBHBIE
IIOJIOXKEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToapl  MOJEKYJISIpHOM W KJIETOYHOM  OWOJIOTMH: MHUKPOCKOIHUS, Xpomarorpadus,
aneKTpodope3, METOJl MEUYeHBIX aToMOB, AuddepeHnnanbHoe  LEeHTpUYTHpOBaHHUE,
KYJbTUBHPOBAHUE KIIETOK

XHWMHYECKNAN COCTaB KIIETKH. Makpo-, MUKpPO- M YJIBTPAMHUKPOAJIEMEHTHl. Boga n e€ posb kak
pacTBOpUTEN, peareHTa, Yy4yacTH€ B CTPYKTYpUPOBAaHHMM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbHble BelllecTBa KJIETKH, UX Ouoioruueckas poib. Pojlb KaTHOHOB M aHHOHOB B
KIIETKE.

buonoruueckue nomumepsl. benku. AMHUHOKHCIOTHBIN cocTaB O6enkoB. CTpyKTypbl O€IKOBOM
Mmonekynbl. IlepBuunas crpykTypa Oenka, MenTHAHAs CBsA3b. BTopuuHas, TpeTHYHas,
yeTBepTUYHasi CTpYyKTypbl. JleHarypauus. CsoiictBa OenkoB. Kiaccudukanus Oenkos.
buonoruueckue GpyHKIuu OEIKOB.

YrneBoapl. MoHOcaxapuapl, AUCaXapubl, OJUTOCAXapHAbl W Tonucaxapuabl. OOmmi 1iaH
CTPOCHHUS U (PU3MKO-XUMHUYECKHE CBONCTBA YIIeBO0B. bruojornueckue GpyHKINH yTIeBOIOB.
Jlunmuaet. ['uapodunsHo-TUapOdOOHEIE cBOMcTBA. Knaccubukarus nunumao. Tpurivunepusl,
dochonunuapl, BockH, crepounabl. buonornmueckue ¢yHkuuu nununoB. OOmme CcBOHCTBa
OMOJIOrMYeCKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTh K CaMO3aMBIKAHHUIO, TIOTYIPOHULIAEMOCTb.
Hyxneunoseie kucnorel. JJHK u PHK. Crpoenne HyknenmHOBBIX KucinoT. HykieoTuusl.
[Mpunmun xomriemenTapHoctu. IlpaBuno Yapradda. Crpykrypa JIHK — nBoiiHas crmpais.
Mectonaxoxaenue u ouonorunueckue pynakuuu JJHK. Buast PHK. ®ynkuuu PHK B knetke.
Crpoenune wmoisekyinsl AT®. Makposprudeckue cBsizu B modiekyiae AT®. buonormyeckue
¢yukunn AT®. BoccraHOBICHHBIE MEPEHOCUMKH, UX (yHKIMM B KieTke. CeKBEeHHpOBaHHE
JHK.

CtpykTypHas Ouojorus: OHOXUMHYECKME U OMO(PU3MYECKHE HCCIEAOBAaHUS COCTaBa M
MPOCTPAHCTBEHHON CTPYKTYPhI OMOMOJIEKYJT
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2.5

Tunsl KIETOK: 3yKapuoTHdeckas M mnpokapuoTuueckas. CTpyKTypHO-(QyHKIHMOHATbHBIE
00pa3oBaHUS KIETKH.

Crtpoenue mpokapuoThudeckor kieTku. Kiierounas creHka Oakrepuit u apxeil. OcobeHHOCTH
CTpOCHHUsI TeTepoTpoHOM U aBTOTPO(HON NPOKAPUOTUYECKHX KIETOK. MecTo U poib
MIPOKApPHOT B OHMOIIEHO3aX.

Ctpoenne W (yHKIMOHHUPOBaHHME SYKapHOTHYECKOH KieTku. Ilmasmarmueckas meMmOpaHa
(mna3manemma). CTpykTypa I[1a3MaTH4eckoid MeMOpanbl. TpaHCHOpPT BeUIECTB 4epes
IUIa3MaTUYECKyI0 MeMOpaHy: mHaccuBHBIA (muddysus, obneruénnas auddysus), aKTUBHBIN
(MepBUYHBIA M BTOPUYHBIM aKTUBHBIM TpaHcmopT). [lomynponunaemocts MemOpanbl. Pabota
HATPUI-KaJTMeBOr0 Hacoca. DHIOLUMTO3: NHHOIMTO3, (aromuro3. Dx3ouuto3. Kierounas
creHka. CTpykTypa U GyHKIIUH KIETOYHOM CTEHKH pacTeHUId, TpuOOB.

Hurormazma. Iluto3onb. Ilutockener. [IBwkeHue uuToruiasMbl. OpraHoujibl  KIETKH.
OmHoMEMOpaHHBIC OPTaHOUIBI KIETKU: dHAoIIa3Marnueckas cetb (OI1C), anmapat ['ombmkw,
JM30COMBI, UX CTpoeHHe W (pyHKIuH. B3auMocBsA3b OJHOMEMOpaHHBIX OPraHOWAOB KIIETKH.
Crpoenue rpaHyispHOro petukyiayma. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX
MeMmOpan. ['maakuii (arpaHyssIpHBINA) SHIOMIa3MAaTUYECKH peTHKYIyM. CekpeTopHas (GpyHKIUs
annapata [ompmxu. TpaHcmopr BemecTB B KiIeTKe. Bakyoin pacTHTENbHBIX KIIETOK.
Kinerounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHIPHUHU, IIIACTUIBL.

CtpoeHne W (QYHKUMHM MHUTOXOHApUH M miactui. [lepBUuHBIE, BTOPUYHBIE M CIIOXHBIC
IUIaCTUBl  (POTOCUHTE3UPYIOUIMX 3YKapHOT. XJIOPOILIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHI
BBICILINX PACTEHU.

HememOpannbie opranouipl kietku CtpoeHue  QyHKIMM HEMEMOPaHHBIX OPraHOMIOB KIIETKH.
Pubocombl. MukpodunamenTsl. Mplieunsle kiaeTku. Mukporpyoouku. Kierounslii ueHTp.
CtpoeHue U IBUKEHUE )KTYTUKOB U peCHUYEK. MUKpOTpyOOUKHM HUTOMIa3Mbl. LleHTprosb.

SAnpo. OGonouka sapa, XpOMAaTHH, KAPHOIUIA3Ma, SIAPBIIIKH, UX CTpOeHHE U (PyHKIUH. S nepHbIi
OenkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacmoNOXKeHHE XPOMOCOM B HHTep(ha3HOM sJpe.
benku XxpomaTuHa — TUCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTEIbHAsI XapaKTEPUCTHKA KIETOK 3YKApUOT (pacTUTENbHOM,
JKUBOTHOH, TpHOHOI)

AccUMMISAIMS M JUCCUMWIISIIMA — JIBE CTOPOHBI MeTaboiu3ma. Tumbl oOMeHa BEIEeCTB:
aBTOTpOHBIH U  rerepoTpodHbIf. VYyacTHe KuciaopoJa B OOMEHHBIX Ipolieccax.
OHepreruyeckoe obOecrneyeHne KieTku: mpeBpamieHue AT@D B 0OMEHHBIX MpoOLECcCax.
depMeHTaTUBHBIA XapaKTep peaklHil KJIeTo4YHOoro meTabosnn3ma. DEepMeHThI, UX CTPOCHHE,
cBoiicTBa UM MexaHusM zelctBus. Kodepmentsl. OTnnuust (pepMEHTOB OT HEOPraHUYECKHUX
KaTajau3aTopoB.  benku-akTuBaTopbl U OENKU-UHTHOUTOPBI.  3aBUCHUMOCTH  CKOPOCTH
(bepMEeHTATUBHBIX PEAKIHi OT PA3INUYHBIX (PAKTOPOB.

IlepBruHBIl CHHTE3 OpraHMYECKHX BemecTB B KieTrke. dorocuHTe3. Ponb XjmopomnactoB B
nporecce porocunresa. CBeroBas u TeMHoOBasA (asbl. [IpoxykTHBHOCTH GoTOoCHHTE3a. BinsHue
pasIUYHBIX (HAKTOPOB HA CKOPOCTH (poTocHMHTE3a. 3HAUeHHE (OTOCUHTE3A.

XemocuHTe3. PazHooOpaszue OpraHM3MOB-XEMOCHHTETHKOB: HHUTPHU(QHUUIUPYIOUIHE OaKTepHH,
Kene300aKTeprH, CepoOOAKTEPHH, BOJIOPOIHBIE OakTepun. 3HAYCHUE XEMOCHHTE3a.

AHaspoOHble opraHu3Mbl. Buabl Oposkenus. IIpomykTsl OpoKeHHS W HMX HCHOJIb30BAHUE
4eJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHMU3MBI KaK OOBEKThI OMOTEXHOJIOTHH M BO30YIUTETH
Ooue3Hei.

AspoOHBIE OpraHU3MBbl. DTambl dHEpreTudeckoro oomena. [loaroroBurenpHbii dTan. [mukonu3
— OECKHUCIIOPOIHOE PACLICTIIICHUE TIFOKO3BI.

buonoruueckoe okucieHHME, WM KIETOYHOE JbixaHHe. Pojib MHUTOXOHApPUN B Mpoleccax
Ouonoruueckoro okucineHus. Lluknuueckue peakuuu. OkuciaurenbHoe ¢GochopuarpoBaHue.
[IpeumymiecTBa a’poOHOr0 TyTH OOMEHa BEIIECTB Mepel aHa’dpoOHBIM. D(PPEKTUBHOCTH
SHEPreTUYECKOro 0OMeHa

Peakuuu MmatpuyHoro cuHresa. [IpHHIMI KOMIUIEMEHTAPHOCTH B PEAKIHMSIX MaTPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOW uH(opMmanuu. ['eHeTH4YecKuid KOJ, €ro CBOWMCTBA.
Tpanckpunius — matpuusablid cuaTe3 PHK. TIpuHIMIIBI TpaHCKPUIIIIUK: KOMIIEMEHTAPHOCTD,
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aHTHUIAPAIJIENbHOCTh, ACUMMETPUYHOCTh. TpaHchsAnus U e€ 3Tambl. YdacTue TPaHCIOPTHBIX
PHK B OuocunTe3e Oenka. YcnoBus OmocuHTe3a Oenka. KomupoBanue aMHHOKUCIOT. Ponb
pubocoM B OMOCHHTE3E OeKa.

Opranuzanys reHoMa y TPOKApUOT M DYKAPUOT. Perynsius akTUBHOCTH T€HOB Y MPOKApPHUOT.
I'mnote3a omepona (®P. XKako6, X. Mano). Perymsmus oOMEHHBIX MPOIECCOB B KIIETKE.
Kierounsiii romeocras.

Bupycbl — Hexserounble (OpMbI KU3HM U oOnuratHele mnapasuThl. CTpoeHHE MPOCTHIX U
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

BupycHbie 3a0oneBanus denoBeka, >XMBOTHBIX, pacTteHuil. CIIN, COVID-19, comuansHbie U
MEIULMHCKHUE NPOOIEMBI

Knerounslii 1iuki, ero nepuoasl u peryisiuus. Murepdasza u muro3. OcoOEHHOCTH MPOLECCOB,
nporekatomux B uHTepdaze. IloaroroBka kierku K geneHuto. [IpecuHTeTHYECKH
(MTOCTMUTOTUYECKUN), CUHTETHYECKUI M TMOCTCUHTETUYECKUH (IIPEMUTOTUYECKUN) MEPUOJIBI
uHTEep(Da3bl.

Matpuunsiii cunre3 JIHK — perunkanus. [Ipuanuner pennukanuu JJHK: kommuieMeHTapHOCTS,
MOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTUIApaUIeNbHOCTh. Mexanusm perukanun  JJHK.
Xpomocombl. Ctpoenue xpomocoM. Teraomepsl U TeroMepasza. XpOMOCOMHBIH HA0Op KJIETKU —
KapuoTuIll. JIMIIOWIHBIA M TaruiouAHbIA HAOOpbI XPOMOCOM. ['OMOJOTHYHBIE XPOMOCOMBI.
I1onoBbIE XPOMOCOMBI.

Henenne knetku — muto3. CTaguu MUTO3a U MPOUCXOJALINE B HUX MPOLECChl. TUIIBI MUTO3A.
Kapuokunes m nurtokuHe3. buonormueckoe 3HaueHue MHUTO3a. Perynsnus MUTOTHYECKOTO
nukia kietku. [IporpaMmmupyemast kiierouHasi TuOenb — arnomnTos.

QyHKIMOHAIbHAS TCHOMHUKA

OpFaHI/I3M Kak OMOJIOTHYECKasi CUCTEMa

OHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OPIaHU3Mbl 1 MHOTOTKaHEBbIE OPTraHU3MBI.
@dopMbI pa3MHOXEHHUsI OpPraHU3MOB: Oecrojioe (BKJIIOUash BEreTaTUBHOE) W MOJoBoe. Bujb
0ecrooro pa3sMHOXKEHUS: TOYKOBAHUE, CIIOPYIISIIHS, (hparMeHTaIus, KIOHHPOBaHHUE.

[TonoBoe pasmuoxkenwue. [lonoBeie kieTku, uian ramersl. Meito3. Ctaauu meio3za. [loBenenue
xpoMocoMm B Menoze. Kpoccunrosep. buonornueckuil cMbICi Meio3a M MOJIOBOTO IpoIliecca.
Meiio3 u ero MecTo B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpinieBoe pazputue. I'ameroreHe3 y kUBOTHBIX. [losoBbie kene3pl. OOpazoBaHue U
pa3BUTHE TIOJOBBIX KieTOK. CrnepMaroreHe3 u ooreHe3. CTpoeHHE TOJOBBIX KIIETOK.
OmnogoTBOpeHHEe W SMOpHOHAIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

WupuBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Cramum sMOpuoreHe3a >KMBOTHBIX (Ha
npumepe Jsrymkn). Jpoodnenue. Tunsl apodnerns. OcoOeHHOCTH TPOOICHUS MIICKOTTATAFOIIHX.
3apoJbilieBble JTUCTKU (TacTpyisus). 3aKiagka OpraHoB M TKaHEW U3 3apOJIbIIIEBBIX JHCTKOB.
B3anMHOe BIUsIHHE YacTeil pa3BUBAIOIICTOCS 3apobIiia (3IMOpUOHATBHAS WHIAYKIUS). 3aKIaaKa
IUTaHA CTPOEHHUS )KUBOTHOTO KaK Pe3yJIbTaT UEPAPXUUECKUX B3aUMOACHCTBHI reHOB. BiusiHue Ha
SMOpPHOHANEHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOIIEH CPEJIBL.

Poct u pa3Butue xuBoTHBIX. [locTamOpuonansHbii niepuoA. [Ipsmoe u HempsMoe pa3BUTHE.
Pa3zButne ¢ meramopdo3zom y OECrO3BOHOYHBIX M TO3BOHOYHBIX XKHBOTHBIX. bromoruueckoe
3HAUYEHHE MPSMOTrO M HENpsIMOTO Pa3BUTHUSA, UX PaCIpOCTpaHEHHE B INpupoje. Tumsl pocta
JKUBOTHBIX. DaKTOpBI PETYJIALNN POCTAa KUBOTHBIX U yenoBeka. CTauu MOCTIMOPHOHAIBHOTO
pPa3BUTHS y )KUBOTHBIX U yesoBeka. [leprobl OHTOreHes3a yenoBeka.

PasmHoxeHune u pasButue pacreHuid. ['ametoduT u cropodur. Meiio3 B KHU3HECHHOM LHKIIE
pactenuii. OOpa3oBaHue crop B mpolecce Meio3a. ['amerorenes y pactenuii. Omao10TBOpeHHE
U Pa3BUTUE PACTUTENBHBIX OPraHU3MOB. J[BOMHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX PACTEHHIA.
OOpa3oBaHue M pa3BUTHE CEMEHU. MeXaHM3MBbl PEryJSIMH OHTOTE€HE3a Y pacTeHH W
JKUBOTHBIX

Ucropust cTaHOBJICHUS U Pa3BUTHUSI TEHETUKU Kak Hayku. OCHOBHBIE TEHETUYECKUE MOHATUS U
CUMBOJIbI. ['OMOJIOTMYHBIE XPOMOCOMBI, QJIJICJIbHBIE TE€HbI, aJIbTEPHATHBHBIE NPHU3HAKH,
JIOMHHAHTHBIA U PEIIECCHUBHBINA MPHU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JIMHUS, THOPHUJIBI,
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reHoTun, ¢eHoturn. OCHOBHbIE METOJbl TE€HETHKU: THOPUAOIOTHYECKHM, LHUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUI

Mounorubpunnoe ckpemuBanue. [lepBbiif 3akoH MeHzens — 3akoH eAUHOOOpa3us THOpPUIOB
nepBoro nokosienus. [IpaBuno nomuaupoBanus. Bropoit 3axkoH MeHels — 3aKOH pacIleIICHUs
npu3HakoB. l{uTonornueckue OCHOBBI MOHOTHOPHAHOTO CKpelIMBaHUA. [ Umore3a YUCTOTHI
ramer.

AHanmusupyrolee ckpemuBanue. IIpoMexyTouHblil XapakTep HacienoBaHus. PaciieruieHue
IIPU3HAKOB IIPHU HETIOJIHOM JIOMUHHPOBAHUMU.

Jurubpunnoe ckpeuuBanue. Tpetuil 3akoH MeHzenst — 3aKOH HE3aBUCHMMOI'O HACJEIOBAaHUSA
npu3HaKkoB. L{uronornueckre oCHOBbI TUTHOPUIHOTO CKPELMBAHUSI.

CuernnienHoe HacnenoBanue mnpusHakoB. Paborsr T. Moprana. CrenseHHOe HaclieZoBaHHUE
I€HOB, HAPYIICHHUE CLEIUICHHS MEX1y TeHaMU. XpOMOCOMHas TEOpUsl HACIEACTBEHHOCTH.
I'enernka nosa. XpOMOCOMHBI MEXaHM3M OIIPENEICHMs I110J1a. AyTOCOMBI M IIOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIi M TIeTeporaMeTHBI IIOJI. ['eHeTnyeckas CTPyKTypa ITOJIOBBIX
xpoMocoMm. HaciienoBanue npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

I'enotunn kak wenoctHass cucrema. [liedorponust — MHOKECTBEHHOE JEHCTBHE TIEHA.
MHoKecTBEHHBIH aiennu3M. B3aumoneincTBUe HeaulenbHbIX I'€HOB. KOMIUIEMEHTapHOCTD.
Onucras. [lonmumepus

BianmopeiictBue reHotura u cpeabl npu GopmupoBanud GpeHotuna. 3MeHIHMBOCTh TIPU3HAKOB.
KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKK. BHIbl W3MEHUMBOCTU: HEHACIEJICTBEHHAs U
HACJIeICTBCHHASI.

MomudukanmonHas W3MeHYMBOCTh. Ponmb  cpensl B (hopmupoBaHMM — MOAM(DUKAITMOHHOMN
n3MeHunBocTU. Hopma peaximu npusHaka. BapuanuoHsbii psi u BapuaumoHHas kpuBas (B.
Horanncen). CBoiicTBa MOTU(PHUKAIIMOHHONW H3MEHYHUBOCTH.

I'enotnnnyeckast  m3MeHUMBOCTHL.  CBoiicTBa  IEHOTHMIIMYECKOH  HM3MEHYMBOCTH.  BHbI
TeHOTUITMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, My TaIlUOHHASL.

KomOnHaTuBHAsT W3MEHYMBOCTh. Mel03 M TIOJIOBOM TIpOIlecC — OCHOBAa KOMOWHATHBHOM
U3MEHYUBOCTU. POITb KOMOWHATUBHON M3MEHUYMBOCTH B CO3aHUM T€HETUYECKOTO pa3HOOOpasus B
npeenax OHOTO BUA.

MyTtaimoHnHasi ”3MEHUMBOCTb. BUbl MyTaluii: reHHbIe, XPOMOCOMHBIE, FTeHOMHbIEC. CITIOHTaHHBIE U
WHIYLIIMPOBaHHbIE MYTallMW. SlAepHble W IMUTOIDIa3MaTU4ecKue MyTaiuu. CoMaTu4yecKue u
OJIOBbIE MyTalMK. [I[puunHbBl BOBHUKHOBEHUS MyTalMi. MyTareHsl U UX BIIMSHHAE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO TPOIEecca. 3aKOH TOMOJIOTHYECKHX PSAOB B HACIEICTBEHHOH
n3menurBoctH (H.W. BaBunoB). BHesiepHass H”3MEHYHMBOCTD M HACJIEICTBEHHOCTD

Kapuotun uyenoseka. MexxayHapoaHasi MporpaMMa HcCleOBaHUs TeHOMa deloBeka. MeTo bl
W3YYCHHS TCHETUKH 4YelIOBEKa: TEHeaJOTrMYeCKHil, OJW3HEIOBBIA, IUTOTCHETUYCCKUH,
MOMYJISIIIHOHHO-CTATUCTHUECKUM, MOJEKyJsipHO-reHeTHueckuil. COBpeMEHHOE OIpe/eeHIe
rCHOTHUIIA: MMOJHOTCHOMHOC CCKBCHUPOBAHUEC, T'CHOTHIIMPOBAHUE, B TOM YHCJIC C ITOMOUIBLIO
[M[[P-ananu3a. HacnenctBeHHble 3a0ojieBaHUsl uyeioBeka. ['€HHbIE U XPOMOCOMHBIE OOJI€3HH
yenoBeka. bone3Hn ¢ HacleACTBEHHOM MpeApacroyioKeHHOCThIO. 3HAUYE€HHUE MEIUIIUHCKON
TEHETUKU B TPEIOTBpAIEHUN U JICYCHUM TEeHETHUYeCKuX 3aboseBaHui uyenoBeka. CTBOJIOBBIE
KJIETKU

JloMecTukarus U cenekuus. 3apoXkaeHUe CeleKIuu U gqomectukanuu. Yuenue H.M. Basunosa o
LIEHTpaxX MPOUCXOXKIEHUSI U MHOrooOpas3us KyJbTYpHBIX pacTeHHid. Ponb cenekuuu B co3laHuu
COPTOB PAaCTEHUU U MOPOJ KHUBOTHBIX. COpT, MOpOAA, MITaMM. 3aKOH T'OMOJIOTUYECKUX PAIOB B
HaciencTBeHHoN n3MeHunBocTd H.M. BaBuioBa, ero 3HaueHue Jyisi CeleKIMOHHON paboThI.
Metoabl ceneKIMOHHON paboThl. VICKYCCTBEHHBIM OTOOp: MacCOBBIH M HHIVBHIYaJTbHBIN.
Otanbl KOMOMHAMOHHON cenekuuu. VcnbiTaHue npousBoguTenei mo moromctry. Ot6op mo
TCHOTHITY C TIOMOIIBIO OIIEHKH (PEHOTHIIAa MOTOMCTBA W OTOOp MO TEHOTUIYy C ITOMOIUIBIO
anamm3a JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METO]l CEJICKIIMOHHON pa0boThl. PaaranimoHHbI M XUMHUYECKUI
MyTareHe3 Kak HCTOYHHK MyTaluMid y KyJIbTypHbIX (opm opranusmoB. Mcmonb3oBanue
T€HOMHOTO PEIaKTHPOBAaHUS M MeToA0B pekoMOMHaHTHBIX JIHK ams momydeHuss MCXOAHOTO
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MaTepuaa sl CEJIEKIHH.

[Tony4yenue nonuruion1oB. BuyTpuBHaoBas rubpunusaims. bam3kopoacTBeHHOE CKpEIMBaHKE, W
nHOpuMHr. HeponcTBeHHOe CKpeluBaHWe, WIM ayTOpuIuHI. l'erepo3uc M €ero NpUYMHBL
Hcnonn3oBanne rereposuca B cenekumn. Otmanénnas rubpuamsarms. [Ipeomonenne Oecruiomums
MEXBHA0BBIX THOPUI0B. JIOCTHKEHHUS CENIEKIIMN PACTEHUH 1 )KUBOTHBIX

OOBEKTHI, HWCHOJBb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE W TKAaHEBBIE KYJIBTYpHI,
MHUKPOOPTaHU3MBbl, MX XapakTepUCTUKa. TpaJuIMOHHas OWOTEXHOJOrus: XjeOoIeueHue,
MOJTyYeHHE KUCIIOMOJIOYHBIX MPOJIYKTOB, BUHOAEINE. MukpoOuosgoruueckuii cuate3. OObeKTh
MHUKpPOOHOJIOTHYECKUX TexHojorud. IIpom3BoiacTBo Oeika, aMHUHOKHUCIOT U BUTaMHUHOB.
HckyccTBEHHOE OILIONOTBOPEHUE. PEKOHCTpyKIMs SHUEKIETOK M KIOHUPOBAaHUE JKWBOTHBIX.
Meto TpaHCIUTaHTalUuU SAEP KIETOK.

XpoOMOCOMHAsi M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha U KOHCTPYHPOBAaHHUE
pexomOuHanTHBIX JIHK. JlocTikeHus M mepcrneKkTuBbl XpOMOCOMHOM M T'€HHOW WH)KEHEpHUHU.
MenauuuHckue 6uoTexHoaoruu. Vcnonb3oBaHue CTBOJIOBBIX KIETOK

Cucrema 1 MHOrooOpa3ue OpraHu4eckoro Mupa

buonornueckoe pasHooOpasue opranu3MoB. CoBpeMeHHas CHCTEMa OPraHMYeCKOro MHpa.
[Tpunnmne! knaccuduxanyu opranu3MoB. OCHOBHBIE CUCTEMATHUECKHE TPYIIIbl OPTaHU3MOB.
Oco0eHHOCTH CTPOSHUS U KU3HEICATETHHOCTH OJHOKJIIETOUYHBIX OpraHu3MoB. bakrepun, apxew,
OJIHOKJICTOYHBIC TPUOBI, OJHOKJIETOYHBIC BOJOPOCIH, APYrHe MPOTHCTHL. KosloHHaabHbIE
OpraHu3Mbl. J[BH>KEHHE OJHOKIIETOYHBIX OPTaHU3MOB: aME&OOUTHOE, KTYTUKOBOE, PECHUYHOE.
3amuTa y OJHOKJIETOYHBIX OpPraHu3MOB. Pa3iapa)kMMOCTh y OJIHOKJIETOYHBIX OPraHU3MOB.
Taxcucer

MHorokiieTounble pacTeHus. B3auMOCBA3b 4acTell MHOTOKJIETOYHOIO OpraHusMa. TKaHw,
Opraibl U CUCTEMBI OPraHOB MHOIOKJIETOYHOIO opranu3ma. OpraHmsMm Kak €IHHOE IIEJIOE.
Txanu pactenuil. Tunbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelibHAs, MOKPOBHAS, MPOBOASIIIAS,
OCHOBHasl, MexaHudeckas. OcoOEHHOCTH cTpoeHMs, (QYHKIMH M pacHojOXKeHHs TKaHEeH B
OpraHax pacTeHHUU

BereratuBHble M TeHEpaTUBHBIE OpraHbl pacTeHUil. DYHKIMU OPraHOB U CHCTEM OPraHOB.
Kapkac pacrennii. /[BuykeHre MHOTOKJIETOYHBIX PACTEHHI: Tponu3msbl U HacTuu. [lormomenue
BOJIbI, VYIJIEKHUCIIOTO Ta3a W MHUHEPAJIbHBIX BEIIECTB pPACTEHUAMHU. [[pIXaHUE pACTEHUN.
Juddy3us ra3oB uepe3 MOBEPXHOCTh KIETKH. TpaHCIIOPTHBIE CUCTEMBI pacTeHUil. BrineneHue
y pacTeHuid. 3amura y MHOTOKJIETOUYHBIX pacrteHuid. Kyrtukymna. CpencrtBa macCUBHOW U
XUMHAYECKOU 3a1UThl. DUTOHIMEL.

PaznpaxuMocTh U peryssinus y opranu3MoB. Pa3apakuMOCTh U PETYJIISALUS Y MHOTOKJIETOUYHBIX
pacTeHuii. PocToBBIE BelllecTBa M MX 3HAUECHHE

MHOrOKJIETOYHBIE KWBOTHBIE. B3aMMOCBSI3b 4acTeil MHOTIOKJIETOYHOrO OpraHu3ma. TKaHwu,
OpraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranu3ma. OpraHu3M Kak €IMHOE IIeJIO€.
I'omeocta3. TxkaHM >KMBOTHBIX M 4YeJIOBeKa. [HWIBI >KMBOTHBIX TKaHEHW: »SIUTEIHaIbHAs,
COCJIMHUTENIbHAsA, MbIlIeyHas, HepBHass. OCOOCHHOCTH CTPOCHHsI, (PYHKIHA M PaCIOIIOKECHUS
TKaHEW B OpraHax *KMBOTHBIX U YEJIOBEKA

Opranbl U cucTeMbl OpraHoOB XHUBOTHbIX. DyHKIMK OpraHoB U cucteMm opraHoB. Omopa Tena
opranu3MoB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHblli Hu
BHYTpeHHUH ckeneT. CTpoeHUe U THUIIBI COETMHEHMS KOCTEN.

JIBuKEeHME MHOTOKJIETOYHBIX JKMBOTHBIX. [IuTaHume >KuUBOTHBIX. IIuTaHue 1O3BOHOYHBIX
KHUBOTHBIX. J[pIxaHue xKUBOTHBIX. KoxkHOE nbIxanue. KabepHoe 1 1€rouHoe AbIXaHUe.
JIpIxaHWe TO03BOHOYHBIX JKMBOTHBIX. OBOJIIOLIMOHHOE YCJIOXHEHHME CTPOEHUS JIETKHUX
IIO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenbHas cucTeMa 4eaoBeKa. MeXaHUu3M BEHTWIALMH JETKUX Y
OTUL] ¥ MJIEKONMTAOMUX. TpaHCHOPT BEUIECTB y OPraHW3MoOB. TpaHCHOPT BELIECTB Y
KUBOTHBIX. KpoBeHocHas cucrema u €€ opranbsl. KpoBeHOCHas cHCTeMa IO3BOHOYHBIX
KHUBOTHBIX. Kpyrn KpoBooOparieHus. DBONIONMOHHbBIE YCIOXHEHUS CTPOEHUS KPOBEHOCHOM
CHUCTEMBI IO3BOHOYHBIX >KMBOTHBIX. BblieneHue y opraHuzMoB. BelnciieHue y >KUBOTHBIX.
CoxparurenpHble Bakyonu. Oprasbl BbiaeneHHs. CBA3b IOJOCTH Telda C KPOBEHOCHOW H
BbIIETIUTENIHOM  cucTreMaMmu. BbigesneHne y  NO3BOHOYHBIX JKMBOTHBIX. 3amura Yy
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MHOTOKJIETOYHBIX KUBOTHBIX. [IOKPOBBI ¥ UX POU3BOAHBIE.

Pa3apakuMoCTh U perymsauus y opraHu3moB. Pa3npakumMocTb y OZHOKJIETOYHBIX OPraHHU3MOB.
Takcucel. PazapaXxuMocTh U peryssiliisl y MHOTOKJIETOYHBIX pacTeHud. PocToBbIe BeliecTBa u
UX 3HAYCHUC.

HepBHast cuctema u pediieKTopHas peryjsiusi y MHOTOKJIETOYHBIX >KHUBOTHBIX. HepHas
cucTeMa U €€ OT/IeIbl. DBOJIIOIMOHHOE YCIOKHEHNE CTPOCHUSI HEPBHOM CUCTEMBI Y JKUBOTHBIX.
Pazpaborka anroputMoB u mnporpamm Ui 3(pPexkTuBHOM (DYHKIMOHAIBHON aHHOTALMU
TCHOMOB, TPAaHCKPUIITOMOB, IPOTEOMOB, METa0OJOMOB MHKPOOPTaHM3MOB, PAaCTCHUH,
’KUBOTHBIX U Y€JIOBEKa

OpFaHI/I3M YCJIOBCKA U €T0 3J0POBLC

Opraasl ¥ CUCTEMBI OpraHOB 4YesioBeKa. OTaenbl TOJOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX.
Pednexc u pednexropnas nyra. bezycrnoBHbie U ycnoBHbIE peduieKchl. ['yMopaibHas peryisuus
W DHIOKPUHHAS CHCTEMa >KMBOTHBIX W dYeloBeKa. JKene3bl SHIOKPUHHOM CHUCTEMBI M HX
rOpMOHBI. [[elicTBue ropMOHOB. B3anMOCBSA3b HEPBHOM M DHAOKPUHHOU cucTeM. [ 'urnorasamo-
runoduzapHas cucrema. Peduiekc u peduiekropnas nyra. besycioBHble U ycI0BHBIE pedIeKCh

3amuTa opranusma ot 6onesznell. ImmyHHas cucrema yenoBeka. KieTouHbl U ryMOpabHBIN
UMMYHUTET. Bpoxa€HHBIN, TpHOOpeTEHHBIN ciennpuiyeckuii UMMYHUTET. Teopust KIIOHAJIbHO-
cenexktuBHoro mmmynurera (I1.Dpnux, @.M.bepuer, C.ToneraBa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOIO0 IMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUM

KpoBenocnass cucrema u e€ opranbl. Cepile, KpPOBEHOCHBIE COCyIbl M KpoBb. Kpyru
KpoBooOparenus. Pabora cepana u e€ perymsuus

Hpixanue venoBeka. [uddys3us razoB depe3 MOBEPXHOCTb KIETKU. JlpIxaTenpHas cucTeMa
yesoBeka. JlpIxaTenbHasi IOBEpXHOCTb. Peryisnus npixanus. JpixaTenbHble 00bEMBI

HI/IHICBapI/ITCJIBHaSI cucreMma YCJIO0BCKaA. OTI[@J'IBI IMUIICBAPUTECIBHOI'O TpakKTa.
HI/IH_ICBapI/ITCJ'ILHBIe JKCIIC3hI. BHyTpI/IHOHOCTHOC U BHYTPHUKICTOYHOC ITUIIICBAPCHUC

[ToxpoBbl U ux npousBoaHble. Opranbl BeigeneHus. [louku. CtpoeHue u (HyHKIIMOHHUPOBAHHE
He(ppona. dunpTparus, CEKperuss 1 00paTHOE BCACBIBAHWE KaK MEXaHM3MbI paOOTHI OPTaHOB
BbIienieHus. OOpa3oBaHUe MOYH y YEIOBEKa

JIBukeHHe yenoBeka: MplieuHast cuctema. CKeleTHbIe MBIIIBI U UX padoTta. CTpOSHHE U TUIIBI
COeIUHEHMS KOCTEN

Teopus 3Bomtonuu. Pazputue xu3Hu Ha 3emiie

OpomonmonHasa teopust Y. [lapuna. IIpeanochliku BO3HMKHOBEHUS JapBUHM3MA. JKU3Hb U
HayyHas nesTenbHocTh Y. JlapBuHa.

JBroxkyue cuibl 3Bomouny BuaoB 1o Y. /lapBuHy (BbICOKas MHTEHCHBHOCTh Pa3MHOKEHMSI
OpraHU3MOB, HACIIeJICTBEHHAas W3MEHYMBOCTb, OOpb0a 3a CYIIECTBOBAHHE, €CTECTBEHHBIH U
MCKYCCTBEHHBII 0TOOD).

Odopmnenune cuaTeTHUecKOoW Teopuu sBomtonuu (CTD). HelTpanpHas Teopusi 3BOJIIOIUH.
CoBpemMeHHast SBOJIIOLIMOHHAS OMONOTHA. 3HAYSHHE SBOJIIOLIMOHHOW TeOpuu B (pOpMUpOBaHUH
€CTECTBEHHO-HAYYHON KapTHHBI MHpa

[Tomynsimust kak dSiIeMeHTapHas enuHuna 3Boironud. CoBpeMEHHbIE METOAbl OLEHKU
TeHEeTHYECKOro0 pa3HooOpa3usi M CTPYKTYphl Momyisuuii. M3smeHenue reHodoHaa MOMyISLIUU
KaK 3JIEMEHTApHOE JBOJIOLHMOHHOE SIBJICHHE. 3AKOH FeHETH4YecKoro pasHosecus Jx. Xapau, B.
BaiinGepra.

DOneMeHTapHble  (GakTOphl  (ABWXKYIIME CHJIBI)  SBOJIONMH. MyTalMOHHBIM  IpoIiecc.
KomOunatuBHass u3MeHYMBOCTh. Jlpeil) reHOoB — ciydaiiHble HEHaNpaBJICHHBIE HM3MEHEHUS
4acTOT ayiesnie B momyssanusax. Dddext ocHoBaTtens. Mwurpanuu. W30as1us MOMyIIsIui:
reorpaduyeckas (IpocTpaHCTBEHHAs ), OMOJIOrHYecKast (pPempoTyKTUBHAS).

EctecTBennbIii 0TOOp — HampaBisomui Gakrop 3Bomonuu. @opmbel ecTecTBEHHOTO 0TOOpA:
JBIDKYIIUH, CTaOMIM3UPYIONIUi, pa3phiBatomuil (Au3pynTuBHEIA). [TomoBoit oTOOD.
[TpucnocoOIeHHOCT,  OpPraHU3MOB  Kak  pe3yslbTaT  MHKPOAIBOJIOUMU. BoO3HHKHOBEHHE
npucnocoOiaeHuit y opranuzMoB. Apomopdo3ssl 1 uanoanantauuu. Ipumepsl npucnocoOneHuit
y opranu3mMoB. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPraHU3MOB.
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Bun, ero kputepum u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTaT MHKPOIBOJIOLUH.
W3onsauuss — kmodeBoi (akrop BupooOpazoBanusa. IlyTm u cmocoObl BuA00Opa3oBaHUS:
ajutonaTpuueckoe (reorpaduueckoe), CHUMIIATPUIECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonu3anus, rudpuauzanys). JIuTeabHOCTb SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl HOpMUPOBAHHS OMOJIOTHYECKOTO Pa3HOOOpasusl.

Pone  »BoOmOLMOHHOW  OmojorMM B pa3pabOTKE HAy4YHBIX  METOAOB  COXPaHEHUS
OnopazHooOpasusi. MHKpPO3BONIONKS M KOIBOJIOIUS MApa3sUTOB M HMX X03s€B. MeXaHU3MBI
(GhopMUPOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U cIIOCOObI OOpHOBI ¢ HEl

MeToapl M3yueHHUS MaKpOIBONIONUH. [lameoHTONOrHuecKkrue METOAbl W3YYEeHHS OSBOJIOIUH.
[Tepexomubie GOPMBI U PUITOTCHETUICCKUE PSIBI OPTaHU3MOB.

buoreorpaduyeckue metoasl uzydenus sBononun. CpaBHeHue Guopsl U GpayHbl MATEPUKOB H
ocTpoBOB. broreorpaduueckue oomactu 3eMiau. BUIbI-9HIEMUKN U PETUKTHI.
OMOpHONIOTHYECKHEe U CPaBHUTEIBHO-MOP(POIOTUYECKUE METOAbl H3YUYCHHS SBOJIOIHH.
['eHeTHYECKUE MEXaHU3MBbI DBOJIIOIMMA OHTOTEHE3a W IOSBJICHHS JBOJIIOIMOHHBIX HOBIIECTB.
['oMonoruyHbie U aHATIOTUYHBIE OpTraHbl. Py1MMeHTapHbIe OpraHbl U aTaBU3Mbl. MONIEKYIISIPHO-
TCHCTUYCCKUE, OHOXMMHYECKHE ¥  MaTeMaTHYeCKHE METOIbl HM3yYCHUS  DBOJFOIHH.
['omonoruynsie renbl. CoBpeMeHHBIE METO bl MOCTPOCHHS (PUIIOTEHETUIECKUX JePEBbEB.
XPOMOCOMHBIE MyTaITUH! B SBOJIFOIIHSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (TpaBuia) HBoMonMH. HeoOpaTuMOCTh SBONIONMH. AJaNTHBHAS
paauanus. HepaBHOMEPHOCTh TEMITOB BOJIIOIHN

HayuHble runoTe3sl NpOUCX0XKIEHUS KU3HU Ha 3emiie. AGuoreHe3 u nancnepmus. Jlonayunele
OpPEJCTaBICHUs O  3apOXKICHMM  OJKU3HM  (KpealMoHM3M). [umore3a  MOCTOSHHOTO
caMo3apoxKIeHUs KU3HU U e€ onposepxeHue onbitamu @. Peau, JI. Cnannannanu, JI. [Tacrepa.
[TponcxoxxaeHue Ku3HU U acTpOOUOJIOTHSL.

OcHoBHbIE 3Tanbl HeopraHudeckoi spomouuu. IlnanerapHas (reosnoruueckas) >BOJIOLMS.
Xumuueckasi 3BONMOLMsA. AOUOTCHHBIM CHHTE3 OpPraHMYECKHUX BEUIECTB M3 HEOPraHUYECKHX.
Omeir C. Mumtepa u I'. IOpu. OOGpa3zoBanme moaumepoB u3 MoHOMepoB. KoarmepBathas
runore3a A.M. Omnapuna, rumore3a nepBu4yHOro OynboHa JIk. XomjaelHa, TeHeTHYeCcKas
runote3a [. Mémnepa. Pubosumer (T. Yex) um rmmoresa «vupa PHK» V. T'mnGepra.
dopmupoBaHre MeMOpaH U BO3SHUKHOBEHHE MTPOTOKIIETKH.

Hcropus 3emnn u Metosl €€ n3ydeHus. Mckonaemble OpraHMuecKkue OCTaTKU. 1'€0XpOHONIOrus U
e€¢ metopl. OTHOCUTENBHAS U a0COIOTHASI TEOXPOHOIOTUs. [ e0XpoHOIOrUYecKas 1Kajia: 0Hbl,
3pbI, IEPUOIBL, STTOXU.

HavaneHbple sTanbl opraHuuyeckod sBoitouuu. [losBieHHME M 3BOMIOLMS TEPBBIX KIETOK.
Opomonust Metabonu3mMa. Bo3HHMKHOBEHHE TMepBBIX AKocucTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOIUIEHKM Kak aHalor nepBbIX Ha 3emie cooOmiectB. Ctpomaronutsl. [IpokapuoTsl u
9YKapUOTBHI.

[Tpoucxoxaenue sykapuoT (cuMOMOreHe3). OBOIIOIMOHHOE MPOHCXOXKIECHUE BUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TIpYMNI
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OCHOBHBIE ATaIbl BOJIIOLUUHU BBHICIIUX pacTeHuil. OcHOBHBIE apoMopdo3bl pacTeHHid. Brixon
pacTteHuil Ha cymy. [losiBlieHHe CIOPOBBIX pacTeHUWU W 3aBOeBaHME MMM cylmu. CeMeHHbIe
pactenus. [IponcxoxieHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3TaIlbl HBOJIIOLHMU )KMUBOTHOTO MUpa. OCHOBHBIE apoMOpP(03bl )KUBOTHBIX. BeHickast
¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. [IepBbie XOpA0BBIE KUBOTHBIE.
Kvzup B Bome. OBOMIONUS TMO3BOHOYHBIX. [IpomcxoxkaeHune ampuOuil W penTHIUM.
[Tpoucxoxaenne miiekonutarOmux W nTUl. [IpuHnun kimodeBoro apomopdosa. OcBoeHHE
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butre xu3Hu Ha 3emiie MO dpaM U TEpUoJaM: apxeH, MPOTepo30H, Maneo30i, Me3030i,
KaifHo30#1. OOmias XapakTepHCTHKAa KJIMMara U TeoJOorHueckux mporecco. [losBiaeHune u
paciBET XapaKTEpHbIX OPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBUS U BIUSHUE Ha Ta30BbII
cocTaB aTMOC(ephI.

MaccoBble BBIMUpAaHHMST — OKOJIOTMUYECKHE KpHU3UChl mporuioro. IlpuumHel U cieactBus
MaccoBBIX BIMUpaHHii. COBpEMEHHBIN IKOIOTUYECKUIN KPU3UC, €TO OCOOEHHOCTH
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Paznensl m 3amaun anTponojgorud. Metonpl aHTpornojgorud. CTaHOBJIEHUE MPEACTABICHUN O
IIPOUCXOXKAECHNHN YesoBeKa. COBPEMEHHbIE HayUYHbIE TEOPUH.

CxoncTBO 4enoBeka ¢ XKUBOTHbIMU. CHCTEMAaTHYECKOE IOJIOXKEHHE uyenoBeka. CBUICTEIbCTBA
CXOJ/ICTBA 4YeNOBEKa C JKMBOTHBIMH: CPaBHUTEILHO-MOP(OIOTHUECKUE, 3MOPHUOIOTHYECKHUE,
¢usnonoro-onoxumuueckue,  nopefeHueckue.  OTauuus  yeloBeKa  OT  JKUBOTHBIX.
[TpsiMOXOKIeHNE M KOMIUJIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuUTHE TIOJOBHOrO MO3ra M
BTOPOW CUTHAJIbHOM CUCTEMBI.

JBwxymue cuibl ((pakTopbl) aHTpornorenesa: Ouojormueckue, coruanbHbie. COOTHOLICHHE
OMOJIOTMYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOI'€HE3E.

OcCHOBHBIE CTaJMM aHTPOIIOreHe3a. ABCTPAJONMTEKH — JBYHOIME IpeAKu Jitojael. YemoBek
yMEJIbI{, TIEPBbIE M3TOTOBJICHHS OpyAud Tpyna. YeloBeKk NPSMOXOASIIMHA U TEPBBIA BBIXO]I
mrozeit 3a npenensl Agpuku. Yenosek reiaenbOeprckuii — oOmuil MpeoK HeaH1epTaIbCKOro
YeJI0BEKa M YeloBeKa pa3yMHOro. YenoBeK HEaHAEPTAIbCKUM Kak BHJ JIIOJEH XOJIOJAHOTO
KirmaTta. YenoBeK pa3yMHBIM COBPEMEHHOTO THIIA, JICHUCOBCKUM YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenamMu AQpUKH.

DOBoNIOLIMS  COBPEMEHHOTO 4YelioBeKa. EcTecTBeHHBIE OTOOpP B MOMYNALHMAX YEIOBEKA.
MyTanuonHsii ponecc 1 noiauMopdusM. [lomymsunoHHble BOJIHBL, Apeiid reHOB, MUTpalys 1
«3(h ekt ocHOBaTENSH» B MOMYJISILUAX COBPEMEHHOI'O YEIOBEKa.

Yenoseueckue pacbl. I[lonstue o pace. bonbmime pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HErpouHas (3KBaTOpUaibHas), MOHIOJIOUHAS (a3UaTCKO-aMepHKaHcKas). Bpems u
IyTU paccelieHus YejgoBeKka MO IulaHere. EnuHCTBO uyenoBeueckux pac. Hayunas
HECOCTOATENIBHOCTh ~ pacu3Ma. [IpHUcrOcCOOIEHHOCTh  4elnoBeKa K  Pa3sHbIM  YCIOBHUSM
OKpyXxartomieil cpenpl. BiusHue reorpaduyeckoil cpeabl U apeiida reHoB Ha MOP(OIOTHIO U
(U3UOJIOTHIO YeJIOBEKa

DKOCHCTEMbI U IpUCymue MM 3aKOHOMCPHOCTH

Pa3nens! u 3agaun sxostorun. CBs3b 3KOJOTUU C IPYTUMHU HAYKaMH.

Metonel skonoruu. [loneBble HaOmOAEHUS. DKCIEPUMEHTHI B JKOJIOTHUU: MPHUPOJAHBIE H
nabopaTtopHble. MoaenupoBaHue B 3KOJIOIMH. MOHUTOPUHT OKPY’KaIOIIEeH Cpeibl: JIOKAJIbHBIH,
PErHOHANIbHBIN U TT100abHBIH

Okonornyeckre (HakTopel U 3aKOHOMEPHOCTH UX JAeicTBus. Kiaccupukamms SKOIOTHIECKUX
dakTopoB: abuoTHueckue, OMOTUYECKUE, aHTpororeHHsie. OOIIMe 3aKOHOMEPHOCTH JIEHCTBUS
sKkonoruueckux ¢akropos. IIpasuino muaumyma (K. Ilnpenrens, 0. JInbux). TonepaHTHOCTS.
OBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropbl. CBeT Kak sKojormueckuii akrop. JleiicTBue pas3HBIX YYacTKOB
COJIHEYHOTO CMEKTpa Ha OPraHU3Mbl. DKOJOTUYECKHE TPYIIbl PACTEHUH M KUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CUrHaybHas poib cBeTa. DOTonepuoIu3m.

Temnepatypa kak »dkojorudeckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha OpraHU3MBI.
[TolKuIOTEpMHBIE U TOMOHOTEPMHBIE OPIraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.
BrnaxxnocTh kak skonorndeckuii akrop. IlpucnocoOnenus: pacteHuid K MOIAEPKAHUIO BOJHOTO
Oanmanca. Knaccudukamnus pacTeHMid MO OTHOIICHHIO K Boje. [lpucrocoOneHus XKUBOTHBIX K
M3MEHEHHIO BOJAHOTO PEXUMA.

Cpensl oOWTaHMS OpraHU3MOB: BOJHAs, HAa3eMHO-BO3MYIIHAs, TIIOYBEHHAs, TIIIyOWHHAS
MOJIMOYBEHHAsA, BHyTpUOpraHu3dMeHHas. (DU3UKO-XMMHUYECKHEe OCOOCHHOCTH Cpell OOUTaHHS
opranu3MoB. [IprcrnocobieHnst OpraHu3MOB K JKU3HU B PA3HBIX Cpeiax.

buonornueckue putmbl. BHemnue u BHyTpeHHUE pUTMBI. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM JKU3HH.

Kuznennole ¢opmbl opranu3moB. [lonstue o >xu3HeHHOW (opme. KusHeHHble (HOPMBI
pacTeHMii: JepeBbsl, KYCTapHUKH, KyCTapHMYKHM, MHOTOJIETHHUE TPaBbl, OJHOJIETHUE TPAaBBHI.
Kvznennole (OpMBI SKUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a’3pOoOMOHTHL. (OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckue Qaxtoprl. Bunbl OMOTHUECKHX B3aMMOJCHCTBHI: KOHKYpPEHIUS, XUITHHYECTBO,
cumbnoz wu ero ¢opwmbel. [lapasutusm, Koomepamus, MyTyalu3M, KOMMEHCAIH3M
(xBapTHpaHTCTBO, HaxjeOHuWYecTBO). Herpoduueckue B3aumMomelcTBus  (TOMUYECKHE,
dopudeckue, padbpudeckre). 3HaAUCHUE OMOTHMYCCKHX B3aMMOJICHCTBHM IS CYIICCTBOBAHHS
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OpraHu3MoB B cpefie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKITIOUEHUS

DKOJIOTUYECKUE XapaKTEPUCTUKH TOMysinud. [lomymsmus kak Ouonormdeckas cucrema. Pob
HEOJIHOPOJHOCTH Cpelbl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH OHONOTUM BHIIOB B
(GbOpMHUpPOBAaHUM  TPOCTPAHCTBEHHOW  CTPYKTYphl — momyisiiuid. (OCHOBHBIE — TOKa3aTesd
MOMYJIALIMA: YUCIEHHOCTb, IJIOTHOCTb, BO3pAacTHas M TOJIOBas CTPYKTypa, pPOKIAAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSL.

DKkoJyiornueckasi CTpykTypa mnomyiasuuud. OIlleHKa YHCIEHHOCTH mnonyisauuu. JluHamuka
MOMYJISIUUK U €€ peryysiuvs. buoTnuecknii NoTeHurall MOoMyJsauui. MoaenmpoBaHue TMHAMUKU
nonyysauuu. KpuBble pocTa yucieHHOCTH mnonyisiuud. Kpusble BbDKUBaHMS. Perynsuus
YUCJICHHOCTH TOMYJIAIMMA: poJib (aKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
DKoJIOru4ecKue cTpareru BuaoB (r- u K-crparerun).

[TonsitTue 00 »HKOJOTrMYEeCKOM Humie Buaa. Mecroobutanue. MHoromepHass MOJIENb
skosornyeckor Huwmu J/x.M. Xatuuncona. Pazmepsl skonornueckor Huu. IloreHunanbuas u
peanr30BaHHAS HULIU.

Bun xak cucrema nomynsiui. Apeansl BUAOB. Buapl M MX KU3HEHHbIE CTpATErvu.
3aKOHOMEPHOCTH TOBEACHUS M MHTPAIMi >KHBOTHBIX. BHOIOTHMUECKHE MHBA3UH YY>KEPOIHBIX
BUJIOB

CoobmiectBa opraHu3moB. buoneno3 u ero crpykrypa. CBsi3u MeXIy OpraHM3MaMmu B
OouoneHosze. JkocuctemMa Kak oTkpbiTasg cucrema (A.Jlx. Tencnu). OyHKIMOHAIbHBIE OJOKU
OpPraHU3MOB B 3KOCHCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PeIyLEeHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u cetu. AGuornyeckue OJ0KU d3KocucTeM. [10YBBI M WIIBI B HKOCHCTEMAX.
KpyroBopot BeliecTB 1 MOTOK SHEPTUU B SKOCHCTEME.

OcHOBHBIC TIOKa3aTeNH AKOCHUCTEMBI. bromacca W TpOAyKIUs. DKOJOTHYECKHE MUPAMUIBI
qucen, OMOMacChl U SHEPTUH.

HampaBnenHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKmeccwd. [lepBHYHBIE W BTOPUYHBIC
CYKLECCHM M WX TPUYMHBL. AHTPONOTreHHbIE BO3JCUCTBHA Ha CcyKueccuu. KimmakcHoe
coobmiecTBo. bropazHooOpaswe M TMOJHOTA KPYroBOPOTa BEUIECTB — OCHOBA YCTOMYMBOCTH
COOOIIECTB.

[TpupoaHble SKOCHUCTEMBL. AHTPOIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMA. ATpPOIICHO3.
Paznuuus Mexay aHTpONOT€HHBIMU U IPUPOIHBIMU YKOCUCTEMaMHU.

VYpboskocucteMbl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas d¢uopa u dayHa.
CunaHTponu3anust TOpojAcKod ¢ayHbl. buonorumueckoe ¢ XO3MHCTBEHHOE 3HAuYEHUE
arpo’KOCHCTEM M ypOOIKOCHUCTEM.  3aKOHOMEPHOCTH  (OpMHUpOBaHHMS  OCHOBHBIX
B3aMMOJICHCTBUI OPTaHU3MOB B IKOCHCTEMAX.

[TepeHoc SHEPTHM U BELIECTB MEXAY CMEXKHBIMH HKOCHCTEMAaMHU. Y CTOHYMBOCTH OPTaHU3MOB,
HOIYJISALUI U KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3JIEHCTBUI

buocdepa — obmerianerapaas 06ogouka 3eMiH, I7ie CYIIECTBYET WM CyIIECTBOBaja >KU3Hb.
VYuenune B.U. Bepnaackoro o 6uochepe. O6mactu 6mocdeps u €€ cocras. JKuBoe BemecTBo
ounocdepsl U ero GyHKIIHUH.

3aKOHOMEPHOCTH CyliecTBOBaHUs Ouocdepbl. OcobeHHOCTH OMOchepsl Kak TII00ATBHOM
sKkocucTeMbl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl BemiectB
OMOreoXMMHYECKUE IUKIIBI (yTiepo/ia, a3oTa). PUTMUYHOCTH siBNIeHHH B Onocdepe.
3onanbHOCTH Ouochepsl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYIIH: TyHJpa, XBOMHbIE Jieca,
CMEIIaHHBIE ¥ IITUPOKOJMCTBEHHBIE JIeca, CTEMH, CaBaHHBI, IYCTHIHH, TPOIUYECKHE Jieca,
BBICOKOTOPBS. Kimnmar, pacTUTeNnbHbIN U )KUBOTHBIH MUP OMOMOB CYIITH.

Crpykrypa u (QYHKIHS >KHBBIX CHCTEM, OIICHKA MX PECYPCHOTO IMOTEHIHMada M OMOC(EpHBIX
GyHKIHHA

DKOJOrHYecKre KPU3UCHhl U MX MPUYMHBL. Bo3aeiicTBue denoBeka Ha Ouocdepy. 3arpssHenue
BO3YyLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HeHHE BOAHON cpeabl. OXpaHa BOJAHBIX PECYPCOB.
Paspymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. M3mMeHeHne KinmMara.

AHTpOTIOTEHHOE BO3/ICHCTBUE HAa PACTHTENBHBIN M KUBOTHBIA Mup. OXpaHa pacTUTEIHHOTO U
JKUBOTHOTO Mupa. OCHOBHBIE NPUHLUIB OXpaHbl mnpupoAbl. Kpacueie kuuru. Oco0o
oxpansiemble ipupoaHsie Tepputopuu (OOIIT). boranudeckue caabl U 300JI0TMYECKUE TAPKU.



OcCHOBHBIE TPUHIUIBI YCTOMYMBOIO DPAa3BUTHUS UEIOBEYECTBA M NpHUponbl. PanmonanbHOeE
MPUPOIONIONIB30BAHUE M COXPAaHEHHE OMOIOTHYECKOTO pa3HOOOpa3us 3eMiu



YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHHUKA

* buonorus. buonornyeckue cuctemsl u mnporecchl; 10 kimace. yriny6nenHoe obydenue Tepemo A.B.,
ITerpocoBa P.A. OOmectBo ¢ orpanumueHHOW OTBeTcTBeHHOCThI0O «MOL MHEMO3HWHA»
* buonorus. buonornueckue cucremsl u nporeccel; 10 kmacc. yriny6iaenHoe o0ydenue. TepemoB A.B.,
ITerpocora P.A. O6mecTBO ¢ orpaHndeHHOM oTBeTCTBeHHOCTHIO « 1Ol MHEMO3UHA»

buonorus, 11 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., PyonoB A.M. m apyrue; moj pemaxiuen
[Taceunuka B.B., Axunonepnoe obuiectso «M3narensctBo «Ilpocsenienne

METOIUYECKHUE MATEPUAJIbBI U1 YUUTEJIA
buonorus 10-11 k. [Toypounsie pazpadotku. B.B. Ilaceunuk I'.I'. IlIBenioB T.M. Edumona

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH UHTEPHET

https://sbio.info/

https://bio.1sept.ru/urok/?ysclid=lmghd35pzf305481023
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