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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmeTy «buosorus» (manee - Ouosiorusi) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
®I'OC COO, Konnenuuu mupenomaBaHus ydeOHoro mpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUI (PenepanbHoi paboueit mporpaMmbl BOCIIUTAHUS.

Cornacao nonoxenusim GI'OC COO mnpoduiibHble yuyeOHBIE MNPEIMETHI,
nU3yJaeMble Ha YIIIYOJIEHHOM YypOBHE, SIBIIIOTCS CIocoOoMm muddepeHIuanim
oOy4eHHsI Ha YPOBHE CpPEIHETO OO0IIero oOpa3oBaHUS W MPHU3BAHBI OOCCIEYHTH
MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPEIHUM OOIIKUM, CpEeIHUM
poecCUOHANIbHBIM M BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaXIbli U3 3THUX
y4eOHBIX MPEAMETOB JOJDKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE PEIICHUE
00pa30BaTEeNbHBIX, BOCHUTATEIBHBIX M PAa3BUBAIOIIMX 3a/ad, CBA3AHHBIX C
npodoprueHTaIeil 00yJamuXcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOMN
o0JacTi HAy4YHOrO 3HAHUs, CBSI3aHHOTO ¢ OMOJIOrMEW, MEIULMHOM, 3KOJIOTHEH,
NICUXOJIOTHEN, CHOPTOM MJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOGHOMY mpeameTy «buonorus» na€t mpeincraBlieHHE O
HeNMu W 3a1adax u3ydeHus ydeOHoro mpenmeta «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpOBaHHE IO pa3ieaaM U TeMmaM, paclpeleseHue M0 Kiaccam,
PEKOMEHAYET MOCIEeI0BAaTEIbHOCTh HM3YyUEHHUs y4eOHOro marepuayia ¢ yd€ToM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM y4eOHOTo Mpoiiecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peain30BaH MPUHIUI TMPEEMCTBEHHOCTH C HM3yYe€HHEM OHOJOTHH Ha YPOBHE
OCHOBHOTO  o0miero oOpas3oBaHusi, Omarogaps 4YeMy MpOCMaTPUBAECTCS
HAIpaBJIEHHOCTh Ha  MOCJIENYyIOIIee pa3BUTHE  OMOJOTMYECKUX  3HAHUH,
OPUEHTHPOBAHHBIX HAa (POPMHpPOBAHME €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEICTaBICHUA O 3I0pOBOM 00pa3e >XKW3HM, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpyKawolled npupoaHoi cpexe. B
nporpaMMe Mo OWOJIOTUM TakXKe MOKa3aHbl BO3MOXHOCTH Yy4eOHOIro IMpeamMera
«buonorusiy B peanuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM W MPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
GbOpMUPOBaHUY OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIbHON  NIEATEITHbHOCTH
oOy4arolmuxcs MO0 OCBOCHHUIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.

VY4eOHbiii ipeameT «buonorus» Ha ypoBHE CpelHEro ooOImero oopa3oBaHuUs
3aBepiIaeT OuOoJIOTMYECKOe O00pa3oBaHME B IIKOJIE M OpPUEHTUPOBAH Ha
paciidpeHue W yriayOJieHHe 3HaHUN 00Yy4aroluxcs O >KMBOW MPUPOJE, OCHOBAaX



MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJOTMUA U OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJNIEKI[UU, OMOTEXHOJOTUU, FIBOJIOIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOIYYCHUIO
Ononornyeckoro  oOpa3oBaHMsl B By3aXx M OpraHu3alusAX  CPEIHEro
npodeccruoHanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusl COCTaBIsIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUHU  OOYYAIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
paciiipeHbl U yriayOJaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XKHUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJOoBeKa, OOIIUX 3aKOHOMEPHOCTAX KHU3HU,
JOTIOJTHUTEBHO BKIIOYEHBI OMOJIOTMYECKUE CBEJCHUS TPUKIIAHOTO U MTOMCKOBOTO
XapakTepa, KOTOpPble MOXHO HCIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErparusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYEHUU
($u3MKY, XUMHH, Teorpaduu U MaTEMaTUKH.

Crpykrypa mporpaMMmbl 10 ydeOHOMY mipeametry '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUH.
CoryacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS1 )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTaHU3ALMH, 3BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYECKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOM M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTMM PA3BUTHSI, TEHETUKU U CEJIEKUUU, OMOTEXHOJOTMU U CUHTETHYECKOU
OMOJIOrMHY, aKTyalU3UPYIOTCS 3HAHMS OOy4yarolMXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoreka. B 11 kiacce wu3ydaroTcsi 3BOJIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus» npuszBaH  00€CEUUTh  OCBOEHHUE
OoOy4aroIMMUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKAIIKMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, MOMyJIsSIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MTPUKIAAHBIX aCIEKTaX OMOJOrMYECKUX 3HAHUMU. [[ns
pa3BUTHSL M TOJAJEpKaHUS HHTepeca OOydaromuxcs K OHOJOTMM Hapsiay co
3HAYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COAECPKaHUU MPOTPaMMbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WM MHOW o00nacThu OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOIrMYECKUX U SKOJOTUYECKUX TTPOOIIEM.

[enp u3yuenus yueOHoro npeamera «bruonorus» Ha yriryOJI€HHOM YPOBHE —
OBIIQZICHHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(YHKIIMOHATbHON



OpraHM3allMd JKUBBIX CHUCTEM DPA3HOTO paHra M MNpUOOPETEHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OMoOJIOTHMEH, WM K BBIOOpPY
y4eOHOT0 3aBeICHUS IS MIPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3a/1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPHUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTOOOpa3uu MU OCOOCHHOCTSX OWOJOTHYECKUX CHCTeM (KJICTKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onocdepa); 0 BbIIAOMUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISpHOW U
KJIETOYHOW OHOJOTMHM, SMOpPUOJIOTMM U OWOJOTMM pPa3BUTUS, TEHETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJ€OHTOJIOTHH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B JylabopaTopur W B mOpupojae (HaOmrojeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaZIcHUE OOYyYalOIUMUCS  YMEHHUSIMU: CAMOCTOATEIBHO  HAaXOJHUTh,
aHaJIM3UPOBATh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeJOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUi, MpaBUiIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYAHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO0  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIE HAyYHbIE OTKPBITUS B 001aCTH OMOJIOTHUH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpOIIECCE 3HAKOMCTBA C BBIIAIOIIMMUCSH OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOrUuei
OMOJIOrMYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIIEPUMEHTATIBLHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJAEITUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAaHUE y 00YyYaIOIUXCsl [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LEJIOM M K OTJIETIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMUPOBAHUE IKOJIOTUYECKOH,



IFeHEeTUYECKOM TpaMOTHOCTH, OOIIeHl KyJIbTypbl TMOBEACHUS B MPUPOJE;
MHTErPallii €CTEeCTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaloMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAIBLHOM
MPUPOIOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJE, OXPaHBI
BUJIOB, DKOCUCTEM, OUocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0OPOBbSI
OKpYXKalOIIUX  Jrojied  (coOmromeHuss Mep NporIakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH >KU3HEACSITEIbHOCTH B YPE3BbIUAMHBIX CHUTYaIUAX
OPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM KU3HU;

CO37aHWe  YCIOBUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYarOMUMUCS
WHIUBUYyaIbHON oOpazoBarenbHON TPaeKTOPUH, crocoOCTBYIOIIEH
nocyenyonemMy mnpo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyAIbHBIMA HHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctapiser 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHHU
OCYIIECTBIISETCSA ¢ YIETOM CHEIU(UKH €ro COJASp KaHWs W HaINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO0 00pa3oBaHHMS B  OPTaHHM3AIUAX  CPEIHETO
po(eCCUOHANILHOTO U BBICIIETO 00pa30BaHUSI.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIYyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX paboT. Taxxke ydactue
OOyYaroIMXcs B BBIMOJTHCHUU TPOSKTHBIX M YYeOHO-HCCIEA0BATEILCKUX PadoT,
TEeMaTHKa KOTOPBIX OMPEIASIASTCS ydYUTEJIEM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJEPXAHUE OBYUYEHUA
10 KITACC

CopnepkaHrue NpOrpaMMbl, BBIIEIECHHOE KYPCUBOM, HE BXOJHUT B NPOBEPKY
rocynapcTBeHHo# utoropoi arrectanuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonornu.  buonormyeckue HayKM M HM3y4aeMble MMH  MOPOOJIEMBI.
@yHIaMEHTaJIbHbIC, NPUKIAIHBIE W IIOWCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OHOJIOTHUH.

3HadeHre OMOJOoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosorued. 3HayeHHe OUOJIOTMU B
IIPAKTUYECKOM JIESITEIBbHOCTH YEJIOBEKA: MEIULHHE, CEIbCKOM XO3SMCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE MPUPOIBI.

JleMoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. ITanos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBs3b OMOJIOTMM C JOpYrUMU HaykKammuy, «Cucrema
OMOJIOTMUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YyY€HHUE

JKuBble cucTeMbl Kak NpeaMer u3ydeHus: Ouonoruu. CBONCTBa >KUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb W LEIOCTHOCTD,
CJIIO)KHOCTb M YHOPSJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCIIPOU3BEEHUE, PA3APAKUMOCTb, U3SMEHUYMUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiit. Ilpoueccbl, Npoucxondlue B KUBBIX
cucremax. OCHOBHbIE TNpH3HAKW >kuBOro. JKu3Hp Kak (opma cyliecTBOBaHUS
marepuu. Hayku, n3ydaromue xuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPraHU3ALUU.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckod Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3anus, MeTaaHanus. [lonaTue o 3aBucumMon n
He3aBUCHMOM IiepeMeHHOU. IlnaHupoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnoresa. IloHarue BbIOOpKH U €€ JOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIllEHKa JOCTOBEPHOCTH MOJIyUYEHHBIX
pe3ynbraroB. [IpUunMHBI WCKaXEHUs PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.



JleMoHCTpauA

Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOKI
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  NPOBEACHUS
HaOJI0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIC ITOJOKEHHUS COBPEMEHHOH KJICTOUYHOMU
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METO MEYEHBIX aTOMOB, AU(epeHInaNbHOE
HeHTpu(dyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpersr: P. I'yk, A. JleBenryk, T. [IlIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «U3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe IEHTPUGYTUpOBAHUE,
[111P)».

Tema 4. Xumuueckas opranu3anus KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIEMEHTHI.
Bozma m e€ pospb Kak pacTBOPHUTENA, pPEareHTa, y4acTHe B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyssiunu. MuHepanbHble BEIIeCTBAa KJIETKH, MX OMOJIOTHYecKas
posb. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosiormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBoi Monekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
CTpykTypbl. JleHatypauus. CsoiictBa OenkoB. Kiaccudukauuss  Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



Yraesoael. MoHOCaxapupl, AUCaXxapyuibl, OJIMTOCAXapuAbl U MOJIHCAXAPUIBI.
OOwmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlutunpl. M'mapodunsHO-THApOdOOHBIE cBOMcTBa. Kitaccudukanus TunuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonornueckue QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOJIOrMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunsl. Ilpunnun kommiementapHoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupanb. MectoHaxoxaeHue u ouonornueckue gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIIUU B
Kietke. [Jlpyeue uyxneozuompugocgpamovr (HT®D). Cexenuponanue JIHK.
Memoowvl eenoMuKu, MpaHCcKpUNMoOMuKU, nPomeoMuKu.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
CocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuoOMonekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cCuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

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

[unarpammer:  «PacnpeneneHne XUMHUYECKHX 3JEMEHTOB B HEXWBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass TabavIia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJEKYJb», «CTpOeHHUE MOJIEKYI
yrieBonoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Mosnekyiabl ATDy.

OOopynoBaHHEe: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C MOMOIIbIO Ka4€CTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «MccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbel KIETOK: JyKapuoTHUecKas U TmpokapuoTuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHre MpoKapuOTHIECKOM KiIeTKU. KitlerouHast cTeHKa OaKTepHil U apXei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpo(HONH W aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MeCTOo 1 poJjib MPOKapUOT B OMOIIEHO3aX.



Crpoenue U (GYyHKIHOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa IIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOpT BELIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: NMacCUBHBIN
(muddy3us, obmeruéHuas auddysus), akKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth wmeMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuro3. Jk3o1uTo3. Kiuetounas
crenka. CTpykTypa 1 QyHKIMH KJICTOYHOW CTCHKU PACTCHHMA, TPHOOB.

Huromnasma. [{urozons. [utockener. JIBuxkenue nuromiasMbl. OpraHoUIbI
kieTku. OnHoMeMOpaHHBIE OpraHoOUIbl KIETKH: JHAOIUIa3MaTHYecKasi CeTh
(BIIC), anmapat 'onbaku, JM30COMBI, UX CTpoeHUE M (yHKIMH. B3aumMocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KiIeTKH. CTpOeHHE TPaHYJISIPHOIO PETUKYIyMma.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas ¢yHkiusa ammnaparta ['onsmku. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJAbl  KJIETKH:  MUTOXOHJPUU,  IJIACTHUIBI.
Ipoucxoocoenue mumoxonopuii u naiacmud. Cumouocenes (K.C. Mepeorckosckuii,
JI. Mapeynuc). Ctpoenue W (PyHKIUMHW MHUTOXOHIpuM U mactufl. [lepBuunsie,
BTOPUYHBIE U  CJOXHbBIE  IUIACTUAB  (POTOCHMHTE3UPYIOMIMX  DYKAPHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOIUIACTHI BHICIIMX PACTEHUMN.

HememOpanubie opranouabl kieTku CTpoeHue U (PyHKIUU HEMEMOpPAHHBIX
OpraHOU0B KJIETKHU. Pu6ocomsi. IIpomescymounvie Qunramernmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIEUHBIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounsii
nentp. CTpoeHHMe U JABWKEHHE KIYTUKOB U pPECHUYEK. MHUKpPOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6osouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuuu. SnepHblid OenkoBbld MaTpukc. [IpocTpaHCTBEHHOE pacHoyOKEHUE
XpOMOCOM B HWHTEppa3HOM sifipe. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. /J{uHamuka s0epHol 00010uKu 6 mumose. AHoephbiil
Mparcnopm.

Kiierounbie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

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

Tabmuubr u cxembl: «CTpoeHHE DYyKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpO€HHE  pacCTUTEIbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHne NPOKapUOTHUYECKON KIETKN.



O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3mMoyiM3a W JACIUIa3MOJu3a B
PACTUTENBHBIX KIETKAX.

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AccUMWIALMS U JUCCUMIIISLIMS — IBE CTOPOHBI MeTabonmu3Ma. Tunel oOmMeHa
BCIIIECTB: aBTOTPO(MHBIA W TeTepOoTPOHBIA. YdUacTHe KHUCIOpPOJa B OOMEHHBIX
npoleccax. JHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBINM XapakTep peakuid KJIETOYHOTO
MeTabonusma. DepMEHThl, MX CTPOCHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. OTinunst pepMEeHTOB OT HEOPraHMYECKUX KaTain3atopoB. bemku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (DEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CHUHTE3 OPraHMYECKUX BEIIECTB B KieTke. DOTOCHHTES.
AnokcueenHbvlli U oxcuceHHbll omocunmes y odaxkmeputi. Ceemocobuparowue
nUSMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponp XJIOpOImIacToB B mpouecce
¢dotocunTeza. CBeToBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOpPOCTh (poTOCHHTE3a. 3HaAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHUS U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHM3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHWE. POib MUTOXOHIpHUI B
nporeccax ouojgoruueckoro okucienus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonuou ATD-cunmaszer. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMEHa BeIecTB nepes aHadpOOHBIM. DPGHEKTHBHOCTH YIHEPTETHIECKOTO OOMEHA.

JlemoHcTpanuu

[Hoptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.



Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTUUEeCKuil 0OMen», «buocunres
oenka», «Ctpoenne pepMeHTa», « XEMOCHUHTE3Y.

OOopyoBaHue: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGopaTropnass padora «l3ydeHue  KaTaIUTUUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

JlaGopaTopnass paGora «U3ydyeHne (¢EepMEHTATUBHOTO pPACILEIIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX».

Jlabopatopuass paGora «CpaBHeHue mporeccoB (¢GOTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTtopHasi pa6ora «CpaBHEHHE POTICCCOB OPOKCHUSI M TBIXAHUSD.

Tema 7. HacsiencrBeHHass uHGopMalus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanuwe amuHOkucioT. Ponb pubocom B
OounocuHTe3e Oemnka.

CospemenHvle npedcmasieHus o cmpoenuu 2eHog. OpraHuzaius reHoMa y
MPOKAPUOT U IYKApHOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. XKako0, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsayuu pabomsl 2enog. Perynsaius 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupychl — HekseTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuszHeHHbIl YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpancKkpunyus, peeepmasd, UHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbie U METUIIMHCKUE MPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvwux maccusos («bigdatay)
CMpYKmMypHuIX buoiocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ipoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JdemoHcTpanuu

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

Tabmuubl u cxembl: «brocunrtes O6enkay, «['eHeTnyeckuit kon», «BuUpyco»,
«baktepuodarm.

IIpakTuyeckasi padora «Co3gaHrue MOAEIN BUPYCA».

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKH



Knerounslii 1ukia, ero mnepuoabl M peryisiuusa. Wurtepdaza u  mutos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  I[Ipecuntetnyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPHOIbI HHTEP(DA3BI.

Marpuunsiii cunte3 JIHK — penmukanms. Ilpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILIECIBHOCTb.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Temomepsl u
TenoMepasa. XPOMOCOMHBI Ha0Op KJIETKM — KapuHoTul. JIUTUIOMAHBIA U
rariouAaHbelid  HabOpbsl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue wimetkn — wmuto3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX
nporneccel. Tunel muto3a. KapuoknHe3 n nuToknHe3. buosiorndeckoe 3HaueHue
MHTO34.

Perynsinusa MUTOTHYECKOrO IUKIA KIETKU. [Iporpammupyemasi KieTO4YHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocoMbl, (DYHKIMOHAJbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubderu Kiemox. «L{ugpposas
K1emKay — ououHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KILEMKU.

JlemoHcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CtpoeHue
xpomocomy, «Pemmkanusa JHK.

OOopynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpEIIKa JIYKay.

JlabopaTtopnass  pabdora  «/M3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MHKPOIIPENAPATAX ).

JlaGopaTopHnasi pabora «HaOmroeHre MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHNU3MOB. OnHOKNEeTOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM  CTPOEHHUS U JKU3ZHENESTEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJOPOCIIH, APYTHE NMPOTUCTHI. KOJIOHNAIbHbBIE OPraHU3MBI.

B3auMocCBs3p 4acTeli MHOTOKJIETOYHOI'O OpraHu3ma. TKaHu, OpraHbl WU
cucteMbl opranoB. OprannsM Kak eInHoe nenoe. I'omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAsA, TMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTpOEHUs,
GyHKIMIA U PacTiONIOKEHHS TKaHEH B OpraHax pacTeHUH.



TkaHu KMBOTHBIX M Y€JOBEKAa. [HIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAs,
COCIMHUTENbHAS, MbIIeuHasi, HepBHas. OCOOCHHOCTH CTpoeHUs, (PYHKIUNA W
PACIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T'e€HEpaTUMBHbIE OpraHbl pacTeHuid. OprasHbl U
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIUM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CKeneTbl OJHOKIECTOYHBIX HU
MHOTOKJIETOUHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHH ckeneT. CTpoeHue u
THUIBI COEAUHEHUS KOCTEM.

JIBr>keHHMEe  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OoUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHMA:
TPOIU3Mbl M HACTUU. JIBH)KEHME MHOTOKIIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MbIneuHas cucreMa. Pediekc. CkeneTHbIe MBITIITBI U UX padoTa.

[Iutanne opranusmoB. IlorjomieHne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. llutanue >XUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPUKIIETOYHOE TNuIeBapeHue. lIuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOTO TpakTa. [lumeBapurenvHble xene3bl. llumeBapurtenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jlprxanue >kuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe apixanue. JlpixaTenbHasi HOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(prxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIETKUX TMO3BOHOYHBIX YKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeKa. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKonuTaromux. Perymsius apixanus. JlprxatenbHbie 00bEMBI.

TpaHcnopT BewWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHOocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum kpoBooOparieHus. DBOIIOLMOHHbBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX >KUBOTHBIX. Pabora
cepaua u €€ peryssnus.

Brinenenue y opranusmoB. Beigenenwe y pacteHuil. Bwinenenue y
KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CeKpelusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJICICHHUS.
CBs13b MOJOCTH T€Jla C KPOBEHOCHOM W BBIICIUTENIBHON cucTeMaMu. Beigenenue y
MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. Ctpoenne u GyHKIIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Y YEJIOBEKaA.

3amura 'y OpraHM3MOB. 3alllUTa y OJIHOKJIETOYHBIX OPraHu3MoB. CIOpBI
OakTepuii M WUCTHI MPOCTEHINUX. 3aluTa Yy MHOTOKJIETOYHBIX PaCTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIAThI. DUTOHIUBI.

3almuTa y MHOTOKJIETOYHBIX XKUBOTHBIX. [IOKPOBBI M WX MPOU3BOJIHBIC.
3amuTa opranu3Ma ot Ooje3Hedl. UMmyHHas cuctema uenoBeka. KieTouHbiit u



I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUUecKuit
UMMYHUTET. Teopust KIOHaNIbHO-ceneKTUBHOro mmmyHnurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETBHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUIA.

PazgpaxxmMocTp ¥ peryidanuss 'y OpraHu3MoB. PazgpaxumMocTs Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTe ©  peryisius y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucrema u pedrexTopHas peryisius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOJIIOIUOHHOE YCI0KHEHNE CTPOEHUS HEPBHOW CHUCTEMBI
y SKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Pediekc u
pednexropHas nyra. be3yciioBHbIE U yCITOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CUCTEMBI M KX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmunpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bozopocin», «bakrepun», «lIpocreiimmey», «Opransl LBETKOBBIX PACTCHHID,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKHUBOTHBIX», «BHYyTpeHHeEEe CTpOEHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBblie cuctembly, «CTpoeHue ctediis,
«CTpoeHrEe JNMCTOBOM IUIACTUHKW», «TKaHW XKUBOTHBIX», «CKEIET 4YeIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas cCUCTEMay, «Koxay, «MBpI11euHast CHUCTEMAY,
«BblgenurenbHas cUCTEMay, «IDHAOKPUHHASA cUCTEMa», «CTPOCHHE MBIIIIbLY,
«AMmyHUTETY, «Ku1miegynonojocTHEICY, «Cxema UTAHUA pacTeHui»,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUIPBI»,
«Ctpoenue miaHapun», «BHyTpeHHee CTpoeHue H0XAeBOoro uepBs», «HepBHas
cucrema peio», «HepBHas cucrema gsArymku», «HepBHas — cucrema
npecmeikaromuxcs»,  «HepBnas  cucrema  nruny, «HepBHas — cucrema
MJIeKoUTaromux», « HepBHas cucrema uenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOIPENapaThl OJHOKICTOYHBIX
OpPraHU3MOB, MUKpONpenaparbl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMU
HAaCEKOMBIX, HIJIOKOXKHMX, YKHBBIC JK3EMIUIAPHl KOMHATHBIX PACTCHUM, TepOapuu
pacTeHUl pa3HbIX OT/AEJIOB, BJIAXHBIC TMpenapaTbl >KUBOTHBIX, CKEJIETHI
ITO3BOHOYHBIX, KOJIICKIIMM OECII03BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJOBEKa,
o0opy0BaHUE I JEMOHCTPAIIMH MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacIHieTUIeHus Kpaxmasia U OelIKoB Mo eicTBreM (GepMEHTOB, 000pYIOBaHHE IS
JNIEMOHCTPAIIMKU OIBITOB O U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKMX, MEXaHU3MA
JIBIXaTEJIbHBIX JIBUKEHHM, MOJEIN TOJIOBHOTO MO3ra Pa3IMYHBIX )KUBOTHBIX.



JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTEHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. Pa3MHoOKeHnEe ¥ pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpraHu3MOB: Oecrosoe (BKIIOYas BEreTaTMBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmenTaiys, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KIeTKH, Wiau rametbl. Meiio3. Craauu
Meiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii CMbICI
Meio3a M TOJOBOro Iporecca. Melo3 M €ro MecTo B JKU3HEHHOM IUKIIE
OpraHU3MOB.

[Ipen3aponeiieBoe passurue. ['amerorenes y suBOTHBIX. [10510BBIE KeEne3bl.
OOpa3oBaHuE U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaTorenes u oorere3. CtpoeHue
IIOJIOBBIX KJIETOK.

OmonoTBOpeHHEe U 3MOPHOHAIBHOE PAa3BUTHE JKUBOTHBIX. (CHocoOblI
OIUIOIOTBOPEHMS: HApY)HOE, BHyTpeHHee. [lapTenorenes.

NuauBryabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HAayKa
O Pa3BUTUU OPTaHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTOSUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum >MOpuOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUST MIIEKOMMUTAIOMIUX. 3apOJbIIIEBbIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHUE 4YacTell pa3BUBAIONICTOCSA 3apojbllia (SMOpPHOHAIbHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHMS JKMBOTHOTO KakK pPe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha >MOpPHUOHAIBHOE PA3BUTHE PA3JIMYHBIX
(haKkTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHBI mepuoa. llpsmoe wu
HenpsiMoe pasBuThe. Pa3zButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. BHOJOrMYeckoe 3HAYEHHWE MPSAMOrO0 M HENpPSIMOro
pa3BUTHS, UX PACHPOCTpPAHEHHE B mpupone. TuUmbl pocTta KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M yenoBeka. CTaauu mocTIMOPUOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U 4enoBeka. [lepunonbl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MTPOIISCCHI.

Pa3smHoxxenne u pasButue pacreHuid. ['ametodut u cnopodur. Meiio3 B
JKU3HEHHOM IuKIe pacteHuid. OOpa3oBaHMe CIOp B IIpolecce Meio3a.
['ametorenes y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue H
pa3BUTHE CEMEHMU.

MexaHu3MBbl peTyJISIU OHTOT€HE3a Y PACTEHUH U )KUBOTHBIX.



JleMoHCTpauA

[Toptpetsr: C. I'. HaBamun, X. [llneman.

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHE», «Tumbl Oecmonoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIAMUJAOMOHAIb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3zmHOkeHue runpe», «Meio3», «Xpomocomel», «I'amerorenesy», «CtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUIY,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOW  KamycTb», <« JKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
ManopOTHUKAY, « KU3HEHHBIN LIUKII COCHBD.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIUKII pa3BUTHA JIATYIIKI.

JlabopaTtopHasi pabora «/3ydeHue CTpOEHUs NOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPEapaTaxy.

IIpakTnueckass padora «BbpIABICHME MNPU3HAKOB CXOJCTBA 3aPOIBILIEH
ITO3BOHOYHBIX )KHBOTHBIX).

JlabopatopHass paGora «CrTpoeHHME OPraHoB pPa3MHOXEHUS BBICHIMX
pacTeHUn.

Tema 11. I'eHeTMka — HayKa 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHMu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6oter H. K. KonbsrioBa, H. 1. BaBunora, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIENIbHBIE TE€HbI, AJIbTEPHATUBHBIE NPU3HAKHA, JOMWHAHTHBIA W PELECCUBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3UroTa, YUCTask TUHUS, THOPU/IbL, TEHOTHUII, (DEHOTHII.
OCHOBHbIE ~ METOABl  TEHETUKU:  THMOPHUIOJIOTMYECKUN,  LMTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpauumn

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeTobl TeHETUKIY, «CXeMbl CKPELIUBAHUS.

JlaGopaTtopnasi pabGora «J/[po3oduna Kak OOBEKT TI'€HETHUYECKUX

VCCIIEIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi THOPUIOB MepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii



3aKOH MeHaenss — 3aKOH paclIeIuIeHUs NPU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelMBaHus. [ umoresa YucToThl raMer.

AHanuzupytoniee ckpenBanue. [IpoMeXyToOUHbIN XapakTep HacleJOBaHUS.
Pacuienienrie npu3HAKOB MPU HETIOJTHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HAcJelIOBaHMUS ~ TpHU3HAKoB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILNBaHUS.

Cueruiennoe HacnenoBanue npusHakoB. Pabotsr T. Moprana. CuersienHoe
HACJIEJOBAaHUE T€HOB, HAPYIICHHUE CLETUICHUS MEXAYy TI'€HaMH. XPOMOCOMHas
TEOPUS HACIECCTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIECHUS To1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOraMeTHbIA IOJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enorum kak nenoctHas cucreMa. [1neoTponus — MHOXKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbI aenn3M. B3auMoaeiicTBUE HEaUIeNbHBIX T'EHOB.
KommnementapHocts. Onucras. [lomumepns.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakKe (PU3MOJIOTHYECKUX TPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOHOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
M3MEHEHUS HACJIEICTBEHHON NH(OPMAIIUU B TOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JleMoHCTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
Mennens», «AHamu3upymoliee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Hacle0BaHWe MNPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,
«Kapuotun 4enoeka», «Kapuotun gpozoduiby, «Kapuotun nruinby,
«MHOXECTBEHHBIN ajlJIenu3M», « B3auMoaencTBue reHOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMd 3aKOHOB €IMHOOOpasus
ruOpUOB TEPBOrO TOKOJICHHS M PACILEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTPAllMM 3aKOHA HE3aBHCUMOTO HACIJIEIOBAHUS IPU3HAKOB, MOJEIb IS
JEMOHCTPALIMH CLEIUICHHOIO HACJEIO0BAaHUS NPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHIHOTO
CKpEIIMBaHUS Yy APO30(PHITBD».

IIpakTuueckass  paGora  «M3yyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpENIMBaHUA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH



B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3meHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACIICICTBCHHASL.

MonudukanuonHas u3MEeHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarrioHHbIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHUYUBOCTH.

['eHoTHIIMYECKast U3MEHUYUBOCTh. CBOWMCTBA T€HOTUITMYECKON U3MEHUUBOCTH.
Buibl reHOTUTTNYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KoMmOuHaTuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATHBHON M3MEHYMBOCTH B CO3JIaHUHU
TEHETUYECKOTO Pa3HO00pa3us B Ipeeiax OJHOTO BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIAYUUMPOBAaHHbIE MyTauuu. SnepHsle U
HUToIIa3MaTuyeckue Myrtanud. CoMaTUYecKUue U MOoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHbl W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIECca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo u3MenunBoctd (H.U. BaBumoB). BuesnepHass U3MEHYHBOCTH U
HACJIEICTBEHHOCTb.

OnueceHemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUX Qakmopos 8
HACIe008aAHUU U UBMEHYUBOCMU (PEHOMUNUYECKUX NPUZHAKOB ) OP2AHUIMOS.

JleMoHCTpauumn

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuiet u cxeMbl: «Buasl  um3MmMeHuMBOCTHY», «MoauduKamoHHas
W3MEHYMBOCTE, «KomOnHaTuBHAs W3MEHYMBOCTB, «Merio3y,
«OmonoTBopeHuey, «I eHeTnueckue 3a0oieBaHus YeloBeKkay, « Buasl mytamuiig.

OOopynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlaGopaTopHhast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHME BapUAIIMOHHOTO psAlla U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytamuu y 7apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIIpenaparax)y.

Tema 14. I'eHeTHKA YesiOBEKA

Kapuotun uvenoeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUS T€HOMA
4yejaoBeKa.  MeToapl  M3YYEHMsI TEHETUKHA  YEJIOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIIOBBIH, LIMTOTCHECTUYECKUIA, MOIYJISILIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUINMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HacineacTBeHHble 3a00JIeBaHUs YeslOBEeKa. [ €HHbIE U XPOMOCOMHBIE



Oone3HM 4YeloBeKa. boJie3HM C HACleACTBEHHOM MpepacioyioKEeHHOCTHIO.
3HayeHUuEe MEAUIMHCKON T'€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHYECKUX
3a001eBaHUN 4YenoBeKka. MeauKo-TeHEeTUYECKOe KOHCYJIbTHUpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». DTUYECKUE aCHEKThl UCCIEHOBAHUN B
00JIaCTH pelaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckre (akTopbl MOBBIIMIEHHONW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bU3MYEeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKPYKaroIIe cpeanl. | eHeTnyeckast
IIPEAPACTIONIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JdeMoHCcTpa U

Tabmuupbl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yUYeHUs] T€HETUKH
yenoBeKay, «I'eHeTnueckue 3a001€BaHMsI YEIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATU3 POAOCIOBHOWY.

Tema 15. Cenexkumst OpranusMoB

JomMecTuKanust W CEJEKUUs. 3apOXKICHUE CEIEKIMU M JOMECTUKAIUU.
Yuyenue H. WM. BaBumoBa o lleHTpax mnpoHUCXOXKIEHUS U MHOro00pasus
KYJBTYPHBIX pacTeHU. Poip cemekumy B CO3IaHMM COPTOB PACTEHUN M TOPOL
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOM pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTYaJIbHBIM. Orarml KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoTHI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallUMi Y KyJIbTyPHBIX
dopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PEIAKTHPOBAHUA U METOOB
pexoMOuHaHTHBIX JIHK 1151 monyyeHus HCXO0AHOTo MaTtepurana ajis CeJIeKLIHH.

[Tomyuenue MTOJIUILIIOUIOB. BryTtpusuaosas TUOpUIN3aIINS.
brnuskoposcTBEHHOE — CKpelMBaHue, wid  WHOpuaunr.  HepoacTBenHoe
CKpellluBaHue, Win ayTOopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. OtmanénHas ruOpuausauus. [Ipeogonenune Oecronus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHHI U JKUBOTHBIX. «3eéHas
DEBONIOYU).

CoxpaHeHre U U3y4YEHUE T'€HETHUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
WX JUKAX  pOAWYed ISl CO3/[aHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 YeJAX YIYUUEeHUs CYWeCmyIouWux U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoell U nepcneKmuHbIX MexHOoL0U.



JleMoHCTpauA

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuibl U cxembl: «LIeHTpbI TPOUCXOXKIECHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metoppl cenexkuumny, «OTnanéuHas rudpuauzanus», «MyrareHes».

JlabopaTtopHasi paGora «/3ydyeHre copTOB KyJIbTYypHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpruBuBKa pacTeHUN.

IKckypcusi «OCHOBHbIE METOJBl U JOCTHIKCHHUSI CEJIEKIMHM PAaCTeHUl U
KUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SUCTBO, B J1a0OpaTOpHIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJI0TMsA U CHHTETHYECKAS OMOJIOTHS

OOBEKTHI, HCHOJIb3yEMbIE B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPBHI, MHKPOOPTAHU3MBEI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIOOTIEUeHHEe, TMOJIYyYEeHUE KHUCJIOMOJIOYHBIX IPOJYKTOB,
BUHOJIeE. Mukpoouonoruueckuii cuHte3. OOBEKTHl MHUKPOOHOJIOTUYECKHUX
TexHosoruii. [Ipon3BoACTBO OenKka, aMUHOKUCIOT U BAUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C IIEJIBIO MOJIYYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHUECKHUE MY TH.

Knerounas uHxkeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTCHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuAu3alUs ¢W  COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeleKUuH pactenuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AVLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIaHTALUU SAEP KIIETOK.
Texnonozuu 0300po6JIeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TeHHas HWHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHCcTpyupoBanue pekomOouHantHeiXx JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrokeHUssT W MEPCHEKTUBBI  XPOMOCOMHOM W T€HHOW  HMHXCHEPHH.
DKOJIOTMYECKHUE U 3TUYECKHE MPOOIEMbI TeHHON MHKEHEPHH.

Menuuunckue 6uorexnosnoruu. [locrrenomuas nudposas meauuuna. [TLP-
JMarHoCTUKa. MeTaOoJIOMHBIM aHAIM3, TEHOICHTPUYCCKHM aHajau3 MpoTeoMa
YEJIOBEKA JUIsl OLEHKH COCTOSHUS €ro 310pOBbs. VICIoOJb30BaHME CTBOJIOBBIX
kieTok. TaprerHas Tepanusi paka. 3D-Omoumkenepus i pa3pabOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3/IaHUs KOMIUIEKCHBIX



TKaHEH COYETAaHUEM TEXHOJOTMH TPEXMEPHOI0 OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUS 3a/1a4 ePCOHATU3UPOBAHHON MEIHUILIMHBI.

Co3niaHre BEKTOPHBIX BAaKIHMH C LEJIbI0 00ecredeHHs] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oynutenedr OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkuonnpoBanus PHK-coneprkamumx BUpYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanumn

Tabmumpet u cxemsl: «Vcnonp30BaHuE MUKPOOPTaHU3MOB B MPOMBIILIICHHOM
IIPOU3BOACTBEY, «KieTouHas HHKeHepUsn», «I eHHass HHXKEHEpUsD».

JlaGopaTopnas padora «/3yueHne oObEKTOB OMOTEXHOIOTUNY.

IIpakTnueckas padora «llosydyeHrne MOJTOYHOKUCIBIX TPOLYKTOBY.

JKcKkypeuss «bBHOTEXHONOrMsT — BaKHEWINAs MPOU3BOAUTENbHAS CHUJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KVIACC

Tema 1. 3apoxneHue W pa3sBUTHE IBOJIOLNMOHHBIX NpPEACTABJICHHMN B
OnoJIoruu

OomonnonHass Teopus Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. /lapBuHa.

JIBMoKyI1IME CUIIbI HBOIIOLMU BUJIOB 110 Y. JlapBuHY (BbICOKAst HHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHM3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunteTnyecko Teopun sBomonuu (CTD). HelitpanbHas
Teopusi 3Boitonuu. CoBpeMeHHas: JBOJIOIMOHHAS  Ouoyiorus. 3Ha4YeHHe
HBOJIFOLIMOHHON TEOPUH B POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JlemoHcTpanuu

[Toptpetsl: Apucrorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
KroBbe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Ix. Xonaeun, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoit npupoasl (mo K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cymiectBoBanue», «llopoasl romybeit», «MHoroobpasue KyIbTypHBIX (opm
KarmycThl», «[1oposl JoOManTHUX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABMXXYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJTFOLIUNY.

Tema 2. MUKpPO3BOIOIHSA U €€ Pe3yJIbTATHI



[Tommynsiuusa Kak 3J€MEHTAapHAasl €QuHULA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLIEHKH TEHETHYECKOT0 pPa3HooOpa3zus M CTPYKTypbl Homyisiuuid. V3meHeHue
reHooHAa TOMYJSIUM KaK d3JEMEHTAPHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. BaiinOepra.

DneMeHTapHble (PaKTOpbl (IBUXKYIIME CUJIBI) HSBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHuuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHANpaBliCHHbIE H3MEHEHMS YacTOT aiielied B Homymanusx. OPQext
ocHOBaTenA. JIDgghexm oOymuiiounoco eoprviuwika. CHUdCeHUe 2eHemu4eckKo2o
pasznoobpasus: npudunsvl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonvuux u  Mmanlx  nonynayusx.  Mwurpanuu.  M3onsuus oMy
reorpaduyeckas (IpoCTPaHCTBEHHAs ), OMooTHYecKas (pErpolyKTHBHAS).

EctectBennblii oTOOp — HampaBistonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMHA, CTAaOWIM3UPYIOIIUNA,  pPa3pbIBAOLIMIA
(nm3pyntuBHbIf). [lonoBoit or6op. BO3HUMKHOBEHHE U 3BOJIOLUSA COIMAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Ipucnoco0NeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUU.
Bo3HUKHOBEHHE  MpUCNOCOOJEHU y  Opranu3sMoB.  Apomopdo3bl U
uavoagantauuu. [Ipumepsl npucnocodseHuil y opranu3mMoB: MOp(hOJIOrHYEeCcKue,
¢uznonornyeckue,  OMOXUMHUYECKHE,  MoBeaeHUYeckre.  OTHOCUTENBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOIOIMU. M3o0msmus — kiodeBord (akTop BuaooOpazoBanud. Ilytu u
CrIocoObI BHJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIATPUYECKOoe  (9KOJOTHYECKOe), «MTHOBEHHOE» (monumIonAn3aNus,
rubpuan3zanusi). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BONIOMOHHONW OHOJOTMM B  pa3padOTKE Hay4YHBIX METOOB
COXpaHeHus: 6buopazHooOpasust. MUKPOIBOIIONMS U KOIBOJIIOLMS Mapa3uTOB U UX
X0351eB. MexaHnu3mMbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTHIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauumn

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmupl 1 cxembl: «MyTallMOHHAass HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/IBumxymue
CWJIbl ABOJIIOLUNY, «DKOJOrMYecKas M30Js1us MONyJIAlUi ceBaHCKOU (openny,
«l'eorpaduueckast M30ISAUS  JTUCTBEHHUIIBI CHUOUPCKOM W JIMCTBEHHMUIIBI
naypckoin», «IlomyssiiiuoHHbIE BOJTHBI YUCIEHHOCTH XUIITHUKOB U XKEPTB», «Cxema
JEUCTBUS ©CTECTBEHHOTO 0TOOpa», «®Dopmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«MHnycTpualibHbll MenaHu3M», «KuBble nckomnaembie», «II0OKpOBUTENHLCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaronas OKpacka AKUBOTHBIX,



«Dusnonornueckre ananrauun», «llpucrnocoOieHHOCTH OpraHu3sMoB U €€
OTHOCUTENBHOCTBY, «Kputepun Buaa», «Buupl-nBoHUKN», «CTpyKTypa BuAa B
npupose», «Crnocodsl BuaooOpazoBanus», «leorpaduueckoe BUI000pa3oBaHUE
TPEX BUIOB JaHABIIICH», «IKOJIOrMUYEeCKoe BUI000pa30BaHUE BUIOB CHHUIL,
«ITomumiouasl pacTeHuit», «KamyctHo-peneuHblii ruopu.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMA HACEKOMBIX, Uy4delia MTUIL U
3BEpedl C MNpUMepaMH pa3IMYHBIX MNPUCHOCOOJEHUN, dYyuyenaa NOTUI U 3Bepei
pasHBIX BHUJIOB, TrepOapuM pacTeHUH OJM3KUX BHJOB, O0OpPa30BaBIIUXCS
Pa3IMYHBIMH CTIOCOOAMH.

JlabopaTtopuasi paGora «BblsiBIieHHE H3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

Jlabopatopnass  padora  «lIpucmocobmeHus  OpraHM3MOB U HX
OTHOCHUTEJbHAS LIEIECO00Pa3HOCTDY.

Jlabopatopuass pabora «CpaBHEHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoIIOLMS U €€ pe3yabTaThl

Metonbsl W3ydeHHS MaKpoO3BOMIONMU. [lall€OHTOIOrMYECKHE  METOMBI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbI U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yueHus sBontonuu. CpaBHeHHE (GUOpbl U
(dbayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emuud. Bupbi-
SHAEMUKHU U PEITUKTHI.

OMOpPHONIOrHYECKHE U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
BONIIOLMU. ['€HeTMYecKue MEXaHW3Mbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE U  AHAJIOTMYHBIE  OPraHbl.
PynumenTapHble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKME  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonornynsie reHbl. COBpPEMEHHBIE METO/ABI IOCTPOCHUS (PUIOreHEeTHYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTAlIMH U 3BOJIIOLMS FTEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOONUU. [IpuHyun cmensvl QyHKYuUl.
HeoOpatumocTs 3BomonMu. AnantuBHas paiuanus. HepaBHOMEpHOCTh TEMIOB
HBOJIFOLIUY.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuubl U cxembl: «DUIOreHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Cteromnedansy,  «PuHmoputh»,  «CemMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HBI 3emim», «lpeid KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 53MOPUOHAIBHOTO PA3BUTHUSL MO3BOHOYHBIX
KUBOTHBIX», «[’OMOJIOTMYHbIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,



«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbI 4YEJIOBEKAa W IIHUMIAH3e», «l JTaBHbIE
HaIpaBJICHUS IBOIOIINY, «O0II1e 3aKOHOMEPHOCTH IBOJTIOIIHI.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOMAEMbIX OCTaTKOB
OpPraHW3MOB, MYJISI>KH TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHble TrUMoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
nancrnepmusi. JJoHaydHbie TpeACTaBICHUS O 3apOXKICHUU KU3HU (KPEallMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIAEHUS KU3HU U €€ onpoBepkeHUE onbiTamu D.
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxosxieHue sKM3HU U aCTPOOUOJIOTHSI.

OcCHOBHBIE JTaIIbI HEOPraHUYECKOU ABOJIIOLIMH. [InanerapHas
(reojmoruueckas) SBOIONUA. XHMHYCSCKAas OHBOJIIONMSA. AOHWOICHHBIM CHHTE3
OpraHnyeckux BemecTts n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoamepBarHas rumnoreza A. .
Omnapuna, TunoTre3a nepBuyHoro oyiapoHa JIx. XomnaeitHa, reHeTUYeCKas TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) um runoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHUE MPOTOKIIECTKH.

HUctopus 3emnm U Meronpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT H  aOCOJIOTHAS
reoXpoHOJIOTHs. ['€0XpoHOJIOruuecKas Kana: S0HbL, 3Pbl, IEPUOBI, STIOXU.

HadvanbHbie 3Tambl opraHudeckord HBOMOUMU. [logBIeHHE W H3BOIIOLUA
NEPBBIX KJIETOK. DBOMIOLUA MeTaboin3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTNIEHKHM KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYCcOB. [IpoucxoxkaeHne MHOTOKJIETOUHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE Tallbl BOJIONMU BBICITUX pacTeHui. OCHOBHBIE apoOMOPGO3bI
pacreHuid. Bpixox pacrenust Ha cymy. [losiBiieHME CIIOPOBBIX pACTEHUUM W
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoHcCXOXXIeHHE IIBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl JBOJIOIMH >KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpA0OBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONHUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuouit u pentwimii. [IpoucxokaeHue MICKONMUTAIONIMX U
ntui. [lpunnun ximrodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO »paM U MepuojaM: apxel, MpOTEpO30i,
najgeo3oi, Me3030M, KailHo30il. OOmas xapakTepucTHKa KiIuMara |



reoJIOrMYecKuX TmporeccoB. llosiBieHHE W pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrineoOpa3zoBaHue: €ro yCJIOBUS U BIMSIHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHUYECKHE KPU3UCHI ITpouuioro. llpuyunnsl n
CJIEICTBUS MAacCOBBIX BbIMHUpaHHil. COBPEMEHHBIM IKOJOTHYECKUN KPHU3UC, €T0
ocobenHoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHumdeckoro mupa. [IpuHinumnel knaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JleMoHCTpanun

[Toptpetsr: @. Penn, JI. Cnamutanuanu, JI. Ilactep, 1. . Meunuxkos, A. N.
Omnapumn, Ix. Xongeln, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuibr u cxembl: «Cxema ombitTa @. Penuy, «Cxema onpita JI. ITactepa mo
U3YYEHHUIO CaMO3apOoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTanpl  HEOPraHWUYECKOM  3BOMIOUMM»,  «[ €OXpOHOJIOTMYECKass  IIKaiay,
«HauanpHble 3Tarbl OPraHUYEcKoi IBONIONUNY», «CxeMa 00pa3oBaHUS IYKAPUOT
nyTéM cumoOnoreHeza», «CucremMa KUBOW TpHUPOAbD», «CTpoeHue BUPYCAY,
«Apomopdo3bl  pacteHuit», «PuHHOMUTH, «OIHOKIETOUHBIE BOJOPOCIN,
«MHorokierounsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHUl», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumeuHononocTHbIeY,
«IInockue 4epBU», «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MMPOTEPO3OMCKON Ipe», «Pa3BuTue KU3HU B
MAJIE030MCKOM 3pe», «Pa3BuThe )KU3HU B ME3030MCKOMN 3pe», «Pa3Butne Xu3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTACJOB, KOJUICKIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl dKUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUH
WTJIOKOXKHUX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyella NTULl U 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEM, IOJIE3HBIX MWCKOMAEMBIX, MYJKH OpPraHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas  paGora «MopenupoBaHUME ~— ONBITOB
Muiepa—tOpu 1o n3ydyeHnio abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COEIMHEHUN B
NEePBUYHOM aTMOchepey.

JlaGopaTtopnasi padora «/3yueHue M omnHcaHuWE HMCKONAEMbIX OCTATKOB
JPEBHUX OPraHU3MOB).

IIpakTnueckass padora «l3yueHne O0COOCHHOCTEH CTPOCHUS paCTEHUM
Pa3HBIX OTAEIOBY.

IIpakTuueckas padora «/3yueHue 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaenue 4ejioBeKa — AaHTPOIIOIeHe3

Pa3znensl 1 3aqauu aHTPONOJIOTHU. METOIBI aHTPOTIOJIOT U H.



CraHoBIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKa. PenuruosHbie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTUUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0T0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyus 4enoBeKka OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BuUTHE TOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOrHYecKre, ColluaibHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJUM aHTpOIOTeHe3a. PaHHME uenoBeKOOOpaszHble O00E3bSHbBI
(TIPOKOHCYIIBI) U paHHHUE MOHTU/IBI — OOLIME MPEAKH YeTOBEKOOOPa3HBIX 00€3bsH U
JMO/Ie. ABCTPAJIONUTEKN — JBYHOTHE NPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYIUMN TpyAa. UenoBek NpsIMOXOASAIIMUA U MEPBBIM BBIXOJ JIKOJEH
3a  mnpenensl  Adpuku. YenmoBek relmenpOeprckuii  — 0oOmMMIA  TPENIOK
HEaHIEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBEeK HEaHAEPTAIbCKUAN
KaK BHUJ JIIOJEM XOJIOAHOTO KiauMara. YernoBeK pa3yMHbId COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu Adpuku.
[TaneoreHeTrka U NajgeoOreHOMHUKA.

DBOJIONUS COBPEMEHHOTO 4esoBeka. EcTecTBeHHBI OTOOp B MOMYJIAIMSIX
yenoBeka. MyTanMoHHBINM Tpouiecc W noauMopdusM. [lomynsiroHHbIE BOJHBI,
napeiid reHoB, Murpauus U «3PQGEKT OCHOBATENS» B MOMYJSLUAX COBPEMEHHOIO
YeJI0BEKA.

Yenoseueckne pacel. [loHstue o pace. bombiime pacel: €BpoIneonIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepuKaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  yenoBeuecknx — pac.  HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCIOBUSIM OKpYXKAIOIIEH Cpebl.
Bnusaue reorpaduueckoit cpeapl W Apeiida reHOB Ha MopdoJoruio u
(U3HOJIOTHIO YETOBEKA.

MexaucuuiuinHapabple MeTojbl B (u3uuecko  (OMOJIOTHUYECKOiN)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJC0aHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJSIUMA. bHocoluanbHble UCCIEIOBaHUS MPUPOABI YEIOBEKA.
HccnenoBanrie KOBOMIOLMHI OMOJIOTHYECKOTO U COLIMATIBLHOTO B YEJIOBEKE.

JdemoHcTpanuu

IToprpersr: Y. lapsun, JI. JIuku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToabl aHTPOMOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKa,
«YenoBekooOpa3Hbie 00e3bsHBD», «CKENeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMeEHTBI M aTaBU3MBbD, «JIBHKyIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIOLIUOHHOE
JIPEBO  YEIOBEKa», «ABCTpainonutek», «YenoBek  ymenwli», «YenoBek



NPAMOXOISIININY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEJIOBEKa», «Packl ueoBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, MPEAMETOB MaTepualibHOU
KyJbTYpbl TIPEAKOB 4YeloBeKa, penpoaykuuu (pororpaduu) KapTuH C
MU(DOTOTHYECKUMU W OUOJEHCKUMH CIOKETaMH TPOMCXOKJICHUSI YEJIOBEKa,
dboTorpaduu HaxoJI0K KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEIb
yepena ueloBeKa M deperna IMIMMIIAH3€, MOJIeNIb KHUCTH 4YEJIOBEKAa U KHUCTHU
HIMMITaH3€e, MOJIEJIN TOpCa MPEIKOB YeIOBEKa.

Jlabopatopuass pabGora «/3yueHue o0coOEHHOCTEH CTpPOEHHUS CKelleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3ydeHne dKOJIOrMYECKUX aJallTallui YEI0OBEKay.

Tema 6. Dxkojorus — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Karollei cpeaoi

3apoxaeHue U pazButue sxkosoruu B Tpynaax A. ['ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 2. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sKoJ0TUH. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Metoasl skosoruu. IlosieBbie HaOMIOAEHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpOAHbIE U JlabopaTopHble. MoJleTUpOBaHKE B OKOJOTUU. MOHUTOPUHT
OKpY’KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM i1  YEJIOBEKA. DKOJOTHYECKOE
MHUPOBO33pEHHE KaK OCHOBA CBSI3€il 4enoBedecTBa ¢ Mpupojoi. dopmupoBaHue
HKOJIOTUYECKOHN KYJIbTYpPbl U SKOJOTHUECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuios, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunel n cxemul: «Pazmensl skomorum», «MeToapl 3Komorum», «Cxema
MOHUTOPHUHTA OKPY>KAIOLIEH CPEIbI.

JlaGopaTopHas padora «3yuenne METOJIOB AKOJIOTHYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea O0UTAHUSA

DKoJIOrHYecKre (PaKkToOpbl U 3aKOHOMEPHOCTH UX nencTus. Knaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHUECKHUE, aHTpoIoreHHbIe. O0mue
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux ¢akrtopos. [IpaBuino munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE TPYIIIbI
pacTeHHI W JKMBOTHBIX [0 OTHOIIEHWIO K cBeTy. CHUrHajibHasi poJib CBETA.
DoTONEPUOIU3M.



Temneparypa kak skosioruyeckuii dakrop. JlelicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKuUIO0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocth kak skosiormdeckuii ¢akrtop. IlpucrocobieHuss pacTeHuii K
nojJiep>kaHuio BojHoro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUsSI OpPraHU3MOB: BOJIHAsl, HA3€MHO-BO3/AYIIHAs, MOYBEHHAs,
IyOMHHAsT ~ TOATIOYBCHHAs,  BHYTpUOpPraHW3MeHHas.  DU3NKO-XUMHUUYECKHE
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrnocoOneHuss OpraHusMoB K
JKW3HU B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roUYHbIe PUTMBI. [IpUCTIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBHM KU3HU.

Kusznenusie Qopmbl opraHuzmoB. [loHsiTHe O JKU3HEHHOW (opmMme.
Kusnennsie PopMbI pacTeHUN: JEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJIHOJETHUE TpaBbl. JKu3HEeHHBbIE (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HMU.

buortnueckue (bakTopBhI. Buzer OMOTUYECKUX B3aNMOJICCTBUM:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICHCTBUSL  (Tommyeckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJCUCTBUM JJisI CYIIECTBOBAHUS OpPraHU3MOB B Cpefe
obutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITFOYCHUSI.

JlemoHcTpanuu

Tabnuupl U cxembl: «IOkojoruueckue ¢GakTopb», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHUE TPYMIIbI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «TEIIOKPOBHBIE
JKUBOTHBIE», «XOJIOJJHOKPOBHBIC KUBOTHBIE», «DU3MOJOrMYECKUe aJanTaluuu
KUBOTHBIX», «Cpenbl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBD,
«Kuznennole  Qopmel  pactenuit», «KuzHeHHbIE  (GOPMBI  JKUBOTHBIXY,
«IKOCHUCTEMA MIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs), «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOno3y,
«KommeHcanuzmy.

O6opynoBanue: repbapuud pacTeHUHW W IKUBOTHBIX, MPUCIOCOOTICHHBIX K
BIUSHUIO PA3UYHBIX OIKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIIOJIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, dydelia MTUIl U 3Bepel, repdbapun
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, Kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHHs JaHHBIX TPYIIN, KOJUICKIIUA >KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpejax,
repObapu M KOJUICKIIMM PACTEHUH M JKUBOTHBIX, OOJIAJAlOIIUX YepTaMu



MPUCHIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUW >KU3HH, repdapud u
KOJUIEKIIUM PACTEHUH M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJJICKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOICHCTBUSAX.

Jlabopatopuassi padora «BbIsiBIeHHE MPUCIOCOOTICHUN OpraHU3MOB K
BIIUSIHUIO CBETa.

JlabopaTopuassi padora «BbIsiBIeHHE MNPUCIOCOOTICHUM OpraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD».

JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHHHA U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. Ikos10rust BUA0B U NOMYJISIIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKHU  TOIMYJIALMH. [lonynmsauuss ~ Kak
Oouonoruueckas cuctema. Posb HEOTHOPOAHOCTH cpenibl, PU3nUecKuXx 6apbrepoB U
0COOEHHOCTEW OMOJIOTMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyisauuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M II0JIOBAasl CTPYKTypa, pOXKAAeMOCTb, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHSL.

DKoJioruueckas CTpykrypa nonysiuud. OleHKa YUCICHHOCTH MOIMYJISIIUH.
JluHaMyKa MOmyJsiuM U €€ peryisinus. bHOTHYeCKHMi NOTEHIMAN IMOMYJISALNH.
MopnenupoBaHue JMHAMUKY NonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBbie BbDKMBaHMs. Peryisiuss 4YMCICHHOCTH MONYJISALUUN: posb (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSAUIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-crparerun).

[Tonsitue 00 »KOJOrMYECcKOM HuIIe BHuua. MectooOutanue. MHoromepHas
Mojzenb sKkosiornueckon Humm Jx.M. XartumHcoHa. Pa3smepsl 3konorndeckou
HumM. [loTeHunanpHas u peann3oBaHHAs HULIY.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIE
CTpaTETuu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEJIEHUS M MHIpalMil KUBOTHBIX. buoslornueckue
WHBA3UU 4yKEPOJHBIX BUJOB.

JleMmoHCTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuupl u  cxembl: «IKOJOTUYECKUE XapaKTEPUCTUKH TOMYJISLUN,
«IIpocTpaHcTBeHHast  CTpyKTypa  mnomyisium», «Bo3pacTHble  MHUpaMHJIbI
nonyiasiuun», «CKOpOCTh  3aceleHuss NOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzMamun», «Mogeib 3kosiornueckon Humu . M. XatuuHcoHay.

O6opynoBaHue: repOapun pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PAaCCEJICHUIO.

Tema 9. Iko10rus CO00IECTB. IKOJIOTHYECKHE CHCTEMBI.



CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3U MEXIY
OpraHu3Mamu B OHMOIIEHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIMOHAIbHBIC
OJIOKM OpPraHuW3MOB B DKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue 1nenu u cetu. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BeleCcTB U MOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeld  dJKOCHCTEMBl. buoMacca ©  MPOAYKIHS.
DKOJIOTMYECKUE MUPAMUJIbI Yhcell, OMOMacChl U SHEPIHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIleccuu. [lepBuuHbBIE U
BTOPHYHBIE CYKIIECCHM W WX TNPUYMHBL. AHTPOMOTEHHBIC BO3JICHCTBHUS Ha
cykueccun. KnumakcHoe cooOiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBL. JKOCUCHEMbL 036D U peK. DKOCUCEMbl MOpel U
oxeanos. Ixocucmemvl MyHOp, 1€co8, cmenetll, NyCmbolHb.

AHTPOTIOTEHHBIE HAKOCHUCTEMBI. ATpO’KOCHCTEMA. ATpoIeHo3. Paszmmuus
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3alus TOpOJACKON ¢ayHbl. buonorumyeckoe u
X035HUCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvlx
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIICCTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmol 8030eticmeus 3GepA3HeHU pPA3HbIX Munos Ha
CcyOOpeaHU3MEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTom010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMmoHCcTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmumpt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocHcTeMa

IIMPOKOJUCTBEHHOTO Jiecay, «DKOCHCTEMAa XBOWHOIO Jecay, « DyHKIHOHAIbHBIC
Ipyninbl OpraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEME,
«enu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHYECKass MUPAMHIA YUCEID,
«JKoyoruyecKas nupamuaa Ouomacch», «IKOJIOrHUecKas MUpaMuia SHEPrHH,
«O6pazoBanue 6omotay, «IlepBuuHas cykueccus», «BoccTaHoBiIeHHE jeca mocie
noxapa», «JKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUM B arpoueHo3er, «[Ipumepsl ypOo3KOCUCTEMY.



O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uy4delia MTUIL U
3Bepeid, repObapuu KyJIbTypHBIX M IUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJIEITh
HYKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

Jlabopatopuass padora «M3yyeHue pazHOOOpazusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX).

IKCKypcusi «IKCKypcHsl B TUIUYHBIN OnoreoiieHo3 (B ayOpaBy, Oepe3HsK,
SJIPHUK, Ha CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYypeHsl «IJKCKypcHsl B arposkocucteMmy (Ha Moje WiIM B TEIIUYHOE
XO03SHUCTBO)».

Tema 10. Buocdepa — riiodanbHas 3xocucTeMa

buocepa — obOmemmanerapuas o0ojiouka 3eMIIM, TIE CYIIECTBYET WU
CYyILLECTBOBAJIA ’KM3Hb. PazBuTHe npeacrasieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uochepsl u e€ coctan. JKuboe
BeIECTBO Orochephl U ero PyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
r100anbHON 3KOcUcTEMBI. JlnHaMmuyeckoe paBHOBecue B Onochepe. KpyroBopoTsl
BEIIIECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepojaa, a30oTa). PUTMUUHOCTE sIBIEHUMN
B Ouocdepe.

3oHanbHOCTE Omocdepnl. Ilonarue o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIaHHbIEC U IIUPOKOJIMCTBEHHBIE JIeca, CTEIH, CABaHHHBI,
MyCTBIHU, TPOTTMYECKHUE JIECa, BRICOKOTOPh. KimmMmar, pacTUTENbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITMAa 1
onocdepHbIX PYHKIUI.

JleMmoHCcTpauumn

[Toptpetsl: B. U. Bepranckuii, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepsr 3emmmn», «KpyroBopoT azoTa B mpuUpoe»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kkuciopoga B HpUPOIESY,
«KpyroBopoT Boabl B mpupojie», «OcHOBHBIE OMOMBI cymn», «Knumatnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemanneiii gec», «lLnpokonucTBeHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBanue: repbapuu pacTeHHUMN pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YennoBek u oKpy:kaouias cpeaa

DKOJIOTUYECKHE KpPU3UCHI W WX NpuuuHbl. Bo3nelicTBue denoBeka Ha
ouocdepy. 3arpssHeHre BoO3AyIIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUE
BoAHOM cpeapl. OxpaHa BOJHBIX pecypcoB. Pazpymienune moussl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTENBbHBIA U KUBOTHBIA MUp. OXxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TPHHIIMITBI OXPaHbI TPHUPOJIHI.



Kpacaeie kHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHbBIC TPUHIUIIBI YCTOMYMBOTO pPA3BUTHUSL UYEIOBEUECTBA U MPUPOJBI.
PanvonanbHO€ ~ MPUPOJONOJIB30BAaHUE M COXpAaHEHHE  OHMOJIOTMYECKOTO
pazHooOpazus 3emuu. OOmKME 3aKOHOMEPHOCTH TJOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €T0 BEPOATHBIE TOCIECTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTUSI OMNACHBIX TEXHOTCHHBIX
nporeccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocoepezaioujei u
KOHKYPeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonnvie cucmemvl, obecneyugaroujue 00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl
9Kopeabunrumayuyu dKocucmem U cnocooos 060pvObLI ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix SKoCUCHEM.

JlemoHcTpanuu

Tabmuubr u  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arpsi3HEHHE
ruapocheps», «3arps3HeHre 1ouBbl», «llapHukoBbld  3PdekT», «Ocodo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUNY», «MOJEIN YIIPABIIEMOTIO MUPAY.
Oo6opynoBanue: ¢oTorpaguu OXpaHIEMbIX pPACTCHUM M KUBOTHBIX KpacHoi
kHUr" Poccutickoit @enepannu, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpeIHEro o0Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHHIO, Haaiuyue Mmomusayuu K OOy4eHHUIO  OHMOJOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M HCTOPUYECKUX TPATUIUN pPa3BUTHA OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TJIaHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPAMMBI IO OHMOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YEOHONW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIeCCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HWIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOT0 OTHOIIEHUS K KYJbTYPHOMY HACIEIUIO U
TPAAULIMAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mnpenmera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOCTBOBAThLCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3ULIMEN JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, pPaCHIUPEHHE >KHU3HEHHOTO
OTBITa W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOr0 BOCIUTAHMA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYLMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JE€SATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWHU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a7a4, YBaXUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IpU OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHUS,

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpaXxJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IE€pPE]
PonuHol, ropaoctu 3a CBOW Kpail, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIECIUIO U MaMIATHUKAM MPUPOIBI,
TOCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJIEHHE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHHWBATh CHUTYaIlMI0O W TMPUHHMAaTh OCO3HAHHBIC pelIeHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTENM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAIIBHOT'O BO3JACUCTBUSA )KUBOM ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONOJyYns:

NMOHMMAHUE W peaju3anus 3J0pOBOTO W Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJsipHas Qu3nyecKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DHM3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE I1IEHHOCTU TPAaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTMBHOW JESITEIBbHOCTH TEXHOJIOTUYECKOW W COLMAIBHOM
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMMPOBATDH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

UMHTEpEC K pa3iuuHbiM cdepaM MpodheCCUOHATIBHOU JEATeIbHOCTH, YMEHHE
COBEpIlIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pealnu30BBIBATH
COOCTBEHHBIC KU3HECHHbIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKHM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOTO XapaKTepa IKOJOTHUYECKHX MpoOJeM M IMyTed HuX
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUsI TpU peHieHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIb30BaHUEM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX Ha COXPAHEHHUE pAaBHOBECHUS B HKOCHCTEMAX, OXpaHy BHUJOB,
IKOCUCTEM, OroCchephl);

AKTUBHOE HENPUATHE JIEUCTBUM, NPUHOCAIIMX BpPEd  OKPYKAKOUIEH
MPUPOJIHON CpeJlie, YMEHHE IPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHYECKHE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHUS], YKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEJIbHOMW, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU EATEIHHOCTH IKOJIOTHYECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKd M OOIECTBEHHOW MPAKTHKU, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CHeuu(PUKU OHOJOTUM KaK HAyKd, OCO3HAaHUA €€ poJii B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEACTaBICHUsS] 00 OKpPYXalolleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXPaHEHUs1 IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBHJIM3ALINU:
o0OecriedyeHrss HOBOTO YpPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JaHHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PallMOHAJIbHOMY
UCIIOJb30BAaHUIO TPHUPOJHBIX PECYpPCOB M (DOPMHPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DPYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpPA U MPOUCXOISAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TJOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUSsX;

OCO3HAaHUE IIEHHOCTH HAyYHOW MAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh HHANBUIYAIEHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yibTaThl OCBOCHHs ydyeOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroLUe
IEJIOCTHOCTh HAy4YyHOW KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTUs, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HU3MEpPEHUE, OSKCIEPUMEHT W  JpYrue);
yHUBEpCalbHble Y4eOHbIe JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJSTUBHBIC), obecrieynBaroIIIe dbopMupoBaHue GYHKIIMOHATBHOM
I'PaMOTHOCTH ¥ COIMAIBHOH KOMICTCHIIMM OOYYaroIIMXCs; CIOCOOHOCTHh
00yJaroIuxcs MCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCaJIbHBIC yYEeOHBIE JICUCTBUS B
MMO3HABATEILHON 1 COIMAILHOMN MTPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHBIC YIeOHbBIE ACHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
NEHUCTBUS, PETYIATUBHBIC YyHUBEpPCAIbHBIC YYEOHBIE JCHCTBHUSA, COBMECTHAS
JIESITCIIbHOCTb.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBiajaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 0a30BbIe JIOrHYecKHe AeliCTBHUSA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHHS ), PAaCKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTpENENATh 1ETU JeATESIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TMOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
KUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYKIeHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IIPUMECHSITh CXEMHO-MO/IENTbHBIE CpelncTBa TS IpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIIHXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbBI€E HCCIEI0BATEIbCKHE JeHCTBHSA:

BJIQ/IE€Th HaBbIKAMU Yy4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJIBl JACSATEIBHOCTH 110 IIOJIYYEHUIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTAllUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJETh HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSMU U METO/IAMH;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK TEepeHoca CPEeICTB U CIOCOOOB
NEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yYMETh IEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYIO U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, NPEIJararb OPUTHMHAIBHBIE MOJIXOJbI M PEIICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIHMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
orbope Omosornyeckoil mHpopManru, HEOOXOIUMOM IS BBITOJTHEHHS yU4EeOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIIOJIb30BaHUS Pa3IMUHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMYy  MpEICTaBICHHUA
Oouonornueckoi HHPopMaIu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
OMOJOrMyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTEeMaTUYeCKUE 3HaKW W CUMBOJBI, (OpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJISTHOCTH;

BJaJE€Th  HABbIKAMU  pacloO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

1) o0menmne:

OCYILECTBISATh KOMMYHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXJaemMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBINOJHEHUS MpejiaraeMon
3aJlay, YYUTHIBaTh UHTEPEChl U COTJACOBAHHOCThH MO3MUIMI JIPYTUX YYaCTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HeBepOalibHblEe CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJAJI€Th PA3IMYHBIMM CHOCOOaMU OOIIEHUS U B3aUMOJIECHUCTBHUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas JesITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIWBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPHU PEILICHUN Yy4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JIEUCTBUH C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 Yj€Ha KOJUIEKTHBA,;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOODAUHUPOBATh JEWUCTBUS MO €€ [IOCTHIKECHHMIO: COCTaBJIATH IUIAH JEHCTBUM,
pacmpeienarTh pojaud ¢ Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IMO3UTHBHOE CTPATETUYECKOE IMOBEAEHUE B Pa3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIB30BaTh OWOJOTUYECKUE 3HAHMS [JIs1 BBISBICHUS MPOOJIeM U HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOLWIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBIABISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HECHHBIX CUTyallUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pEIICHUS MpoOJieMbl € YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIUSIM;

pacumupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
32 pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JI€SITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENbHON  pedJeKkcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JECHCTBUM M MBICIUTENBHBIX MPOILECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIIeKCUU ISl OLEHKU CHUTyalluH, BHIOOpA
BEPHOI'O PEILICHHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HX
CHUKEHHIO;



NPUHUMATh MOTHUBBI W apTryMEHTHl JPYTHX TIpU aHalu3e pPe3yJIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIINOKH;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MHP C TIO3UIIUU APYTOr0 YEIOBEKa.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorusi»y Ha yriayOJIE€HHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYeHHE
npopunpHOro  oOyueHust  oOydaronuxcsi — Ouojmoruv. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJIOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3yabTaThl MPEICTABICHBI IO
rojam U3y4eHusl.

[IpenMeTHbIE pe3yibTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  paruoOHaJIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralomife OUOJIOTHYECKUE TEPMUHBI U TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBuioBa — o 1meHTpax
MHOrooOpa3usi ¥ TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacCTEHUM),  3aKOHBI
(erHOOOpa3usi TTOTOMKOB TEPBOIO TMOKOJICHMS, PACIICIUICHHS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaensa, TOMOJOTHUYECKUX pPAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuinoga), IIPUHLIATIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYNIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKa, IIPOIIECCOB JKU3HEAESITEIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHUH, KUBOTHBIX W YEJIOBEKA, OMOJOTHYECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTab0IM3M), MPEBPAIICHHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOoTPOPHOro THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUIAYATbHOTO  PAa3BUTHS  OpraHm3mMa  (OHTOTEHEe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBS3M MEXIYy OpraHOWIAMHU KIETKA W HX
(GYHKIIUSMHU, CTPOCHHEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXKITY
opraHaMyd M CHCTEMaMH OpPTaHOB y pACTEHWH, >KMBOTHBIX M UYEJOBEKa U HUX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIUSAMH, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO PA3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeJibl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYHUTEIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CHUCTEMATHYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencrtBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH TMOIYYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YyMEHHE Yy4acTBOBaTh B y4eOHO-HMCCIICIOBATEIILCKOM paboTe 1Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TIPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusx;

YMEHUE OIICHUBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmactTh  OWONOTMM W MEAWIHWHBI  (KJIOHHPOBAaHWE,  HMCKYCCTBEHHOE
OIUTOIOTBOPCHKE, HAIMPABICHHOS M3MCHECHHWE T'€HOMAa M CO3JIaHWE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHalbHON
NEeATEIbHOCTH B 00JacTH OUOJOTUU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiAyOJIsTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJOTUYECKOrOo  oOpa3oBaHMs B OpPraHU3ANMSIX  CPEIHETO
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 11
Kacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHpA, B MO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJIOTMYECKHX
npo0jeM 4YeloBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHAIBLHOTO
MPUPOJIONIOIB30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILECHUS K TPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBosmtoniuonHas Teopus Y. JlapBuHa, CUHTETHYECKAs] TEOPHUS SBOJIIOIUN), YUCHUS
(A. H. CesepiioBa — 0 nyTsiX ¥ HampaBieHusx sBomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTMYECKON MHpaMUIbl 3HEpruM), rumnoressl (rumoresa «mupa PHK» V.
['unGepra);

YMEHHE  BJIQJETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3yEMBbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOCOO0aMUu BBISBICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCHCTEM M Ouochepbl, CTaOWIM3UPYIOMIETO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO otbopa, aJJIONaTPUYECKOTo u CUMITaTPUYECKOTO
BUJ1I000pa30BaHUsl, BIUSIHUS ABMKYIIUX CHJI DBOJIFOIIMU HA T€HO(OH]T OMYJIAINH,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeAOBaHuUsl HaNpaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aWUMOCBSA3UM MEXAY IMPOILECCAMU HBOJIOLNH,
JBIDKYIIMMHA CUJIAMH aHTPOTOreHe3a, KOMIIOHCHTaMHU Pa3IMYHbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpefie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3€l  OpraHM3MOB B  COOOIIECTBAX,
AHTPONOI€HHBIX U3MEHEHUH B IKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHME HCIOJIb30BAaTh COOTBETCTBYIOIME AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3 OPTaHU3MOB U CpPebl OOUTAHUSA, €IUHCTBA
YeJI0OBEYECKUX pac, HEOOXOAUMOCTHM COXpPAaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KAaK YCJIOBUS COCYIIECTBOBAHUS IIPUPOJIBI U YEIOBEUYECTBA,

YMEHHE peniatb OMOIIOTUYECKUE 33]]a4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMU OHOJIOTMYECKUMU MIPOIIECCAaMU U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHATH JIA0OPAaTOPHBIE M IPAKTHUUECKHUE padOThl, COOIIOAATH
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIHLHBIMU
cpenacTBamMu, (GOpMyIUpys Ledb HCCICIOBAHMS, AaHATU3UPOBATH IOIYYCHHBIC
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHME Yy4YacTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe 1Mo OHOJIOruH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIoco0ax MperaoTBpalLeHUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymnieil mpodeccuoHabHON
JESITEIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIOIH30BAHMS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AHCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIyOJIATh I103HABAaTEJIbHBIM MHTEpPEC, HANpaBICHHbIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOCTHKEHHE
OMOJOrMYECKOro 00pa3oBaHUs B OPraHU3ALUSAX CPEAHETO MPOPECCHOHAIBHOIO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 buoinorus kak Hayka 1 0 0
2 JKuBble cucTEMBI U UX U3YYEHHE 2 0 0
3 buonorus knetku 0 0.5
4 XuMuueckas opraHusaius KIeTKu 10 0 1
5 Crpoenrne u GyHKIUU KICTKU 8 0 2
6 OOMeH BellecTB U MpeBpalleHnue Y HEPTUH B 9 0 |
KIIETKE
1 e o T
8 JKU3HEHHBIN UK KIETKU 6 0 1
9 Crpoenue u GyHKIIUUA OPraHU3MOB 17 0 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 0 1.5
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U ) 0 0.5
W3MEHUYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0 1
14 ['eneruka yenoBeka 3 0 0.5
15 Cenexuust OpraHu3MoB 4 0 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOTHS 4 0 0
17 PesepsHOE Bpems 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
No /i HaumeHoBaHue pa3jiejioB H TeM Konrponsmmie  Tpaxriueckie (uudposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 3apokeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4 0 0
MPEJICTAaBICHUI B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 0 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6 0
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 0 L5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 0 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0 0.5
C OKpy’Karollel cpenon
Opranusmsl 4 cpesja 0OuTaHUs 0 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
9 DKoJorust cood1EecTB. DKOJIOTHYECKUE 12 0 0.5
CHCTEMBI
10 buocdepa — rimobanbpHas sxocucrema 6 0 0
11 UYenoBek u okpyxaroiias cpeia 6 0 0
12 PesepBHoe Bpems 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanyectBo yacoB DJIeKTPOHHBIE
Ne uudgpoBbie
/i Tema ypoka Beero Kontpoabnubie IIpakTunyeckue 06pAI0BATEIBHELE
padoThI padoThI pecypes:
| Buonorus kak KOMIIEKCHAst HayKa U Kak | 0 0
4acTh COBPEMEHHOTO 00IIecTBa
2 JKuBbie cucTeMbl M UX CBOWCTBA 1 0 0
YpoBHEBas OpraHu3anys ;KUBbIX CUCTEM 1 0 0
4 Wcropust OTKPBITUS ¥ H3YYCHHSI KIICTKH. | 0 0
Knerounas teopus
MeTo/1bI MOJIEKYSIPHOM U KIETOYHOMN
ouonorun. [Ipaktuyeckas pabora «M3yuenue
5 METOI0B KJIETOYHOI OMOJIOrun | 0 0.5
(xpomarorpadusi, snekrpodopes, '
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
[TLIP)»
6 XUMHYECKUH COCTAB KIETKH 1 0 0
7 MuHepasibHbIC BEIIECTBA KIIETKH, UX ! 0 0
Ouonornyeckas poib
Opraanyeckue BenecTBa KIeTKH — OCJIKH.
8 JlaGopaTtopHas pabota «O0Hapyx)eHne 1 0 0.5
OETKOB ¢ TOMOIIBI0 KAYeCTBEHHBIX PEAKIINI
9 CgoiicTBa, K1accupuKanys U QyHKIUN | 0 0
OenKoB
10 Opranndeckue BeIecTBa KIETKH — 1 0 0




YIi1€BOJbI

11 Opranuyeckue BEIECTBA KIETKU — JIMIUIbI 0
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaboparopHas pabota «lccrnenoBanue 0.5
HYKJICMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenue u ¢pyukiuu ATO. [Ipyrue 0
Hykneosuarpudpocharsr (HTD)

14 CexBenuponanue JIHK. MeToabl reHOMUKH, 0
TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTto/1bl CTPYKTYPHOM OHOIOTHH 0

16 Tunel knetok. [Ipokapuornyeckas kieTka 0
Ctpoenune 3yKapuoTUYECKON KIIETKH.

17 [IpakTuyeckas pabora «M3ydyeHue cBOMCTB 0.5
KJIETOYHOM MEeMOpPaHbI»

18 IToBepXHOCTHBIN anmapaT KJIETK! 0
OnHoMeMOpaHHbIE OPTaHOU bl KIETKH.

19 [TpakTuyeckas pabora «M3yueHne qBUKEHUS 0.5
[IUTOIJIA3MbI B PACTUTENBHBIX KIETKAX»

[TosyaBTOHOMHBIE OpraHOU/IbI KJIETKU:

20 MUTOXOHJIpHH, T1acTUbl. JlabopaTopHas 0.5
pabora «VccrnenoBanue miasmMoiansa u '
JIETJIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

21 HememOpaHHbIe OpraHoubl KIETKU 0

22 Crpoenue u GyHKIUH s1Ipa 0
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK

23 sykapuot. JlabopaTopnas padora «/3yuenue 0.5

CTPOCHUSA KJICTOK PA3JIMYHBIX OPTraHU3MOB»




24

AcCCUMMIIALMS U AUCCUMMIISLINS — JIBE
CTOpOHBI MeTabosm3Ma. Tumel oOMeHa
BemecTB. JlabopaTopnas pabora «3yuenue
KaTaJIMTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha
IpUMEpE aMMJIa3bl WIIM KaTanas3bl)»

25

DepMEeHTAaTUBHBIN XapaKTep peaKni
KJIETOYHOT0 MeTabonu3Mma. JlabopaTopHas
pabora «3ydyenue pepMeHTaTHBHOTO
paclerIeH s IepoKCHIa BOAOPOa B
pPaCTUTEIBHBIX U dKUBOTHBIX KJIETKAX»

0.5

26
27

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

28

29

DoTOCUHTE3
XemocuHTe3. JJaboparopHas padota

«CpaBHeHHE MTPoLIecCOB (POTOCHHTE3A U
XE€MOCHUHTE3a»

0.5

30

AHaspoOHbBIe OpraHu3Mbl. Buibl OpoxeHusl.
JlaGopaTtopHast pabora «CpaBHEeHHE
MIPOLIECCOB OPOKEHUS U JIBIXaAHUS

31

AspoOHBIE OpraHU3MBbl. JTallb
HHEPreTHYEcKOro oOMeHa. DHeprus
MeMOpaHHOTO TpaJeHTa MPOTOHOB. CHHTE3
AT®: Pabota nporonHoit AT®-cuHTa3bI

32

O0001eHne 1 cucTeEMaTU3aINS 3HAHUI 110
teme "OOMEH BEIIECTB U MIPEBPAIIICHHE
sHepruu B kieTke" / KonTponsHas padorta 1o
teme "OOMeEH BEIIECTB U MIPEBPAIIICHHE
SHEPIuH B KieTKe"




33 Peakuyn MaTpuyHOTO CUHTE3a 0

34 Tpanckpunuus — marpuynslii cuare3 PHK 0

35 Tpauncnsauus u e€ Tarnbl 0

36 KomupoBanue amunokuciot. Poias pubocom 0
B OMocuHTE3€e OerKa

37 Opranuzanus reioMa y mpoKapuoT u 0
YKapHoT

18 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH 0
TEHOB Y 9YKapHOT
Bupycbl — HekeTouHbIe (OPMBI KUZHU U

39 oOnuratHele napasuThl. [IpakTuueckas 0.5
pabota «Co3naHue MOZeN BUPYyCa»

40 Bupycusie 3a00seBanus Yen0BEKa, 0
JKUBOTHBIX, PACTCHUN

41 HanoTrexHom0oruu B OMOJIOIrUU U MEIUIIUHE 0

42 JKu3HeHHBIN MK KIETKH 0

43 Matpuunslii cunte3 JTHK 0
Xpomocomsl. JlabopaTopHas pabora

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»

45 JleneHue KJIETKM — MHTO3 0
Tuns! knetok. KapnokuHes U IUTOKUHES.
Perynsiius sKM3HEHHOTO ITUKJIIA KIETOK.

46 JlaGopaTtopHnast pabota «Habmrogenue muto3a 0.5
B KJIETKaX KOHYMKA KOpEIKa JiyKa (Ha
TFOTOBBIX MUKpOIIpEnapaTax)»

47 O06o01IeHne U cucTeMaTu3alus 3HaHUN 10 0

temaM "HacnencrBenHas nHpopmanus u




peanuzanus ee B kietke", "Ku3HeHHbIN UK
kietkn" / KontponpHas pabota o teme
"Peakunu MaTpUyHOro cuHTe3a"

48 OpranusM Kak eIMHOE 11eJI0€ 1 0 0
49 TkaHu pacTeHUi. iIa60paT0}:v>Ha51 paborta | 0 0.5
«M3yueHue TKaHeN pacTeHUI»
TkaHu )KMBOTHBIX M YEIOBEKA.
50 JlaboparopHas pabota «3ydeHnue TkaHeh 1 0 0.5
KUBOTHBIX)
Opransl. Cucremsl opranoB. Jlaboparopnas
51 pabota «/3y4yeHne opraHoB IBETKOBOT'O 1 0 0.5
pacTeHus»
52 Ormopa Tena opraHu3MOB 1 0 0
53 JIBr>keHre OpraHu3MOB 1 0 0
54 [Iutanue opraHu3MoB 1 0 0
55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX. | 0 0
[IumeBapurenbHas cucTeMa 4eaoBeKa
56 JIpIxaHue opraHu3MoB 1 0 0
57 JlpIxaHue MMO3BOHOYHBIX )KUBOTHBIX U | 0 0
yeJioBeKa
58 TpaHcIOpT BEIIECTB Y OPraHU3MOB 1 0 0
59 KpoBeHocHas cucteMa mo3BOHOYHBIX | 0 0
KUBOTHBIX U YeJIOBEKa
60 Brinenenne y opranusmMoB 1 0 0
61 3amuTa y OpraHu3MoB 1 0 0
62 MMMyHHas cucTeMa 4enoBeka 1 0 0
63 Pa3gpasxuMocCTh U peryisnus y OpraHu3sMoB 1 0 0




64

65

['ymopanbHast perynsiuusi 1 SHAOKpUHHAS
CHCTEMa KUBOTHBIX U YEJIOBEKA

@DopMBbI pa3MHOKEHHUST OPTaHU3MOB

66
67

ITonmoBoe pazMHOKEHUE

Metiios

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3y4eHue cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»

0.5

69

70

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JIICTKOB

71

Pocr u pa3Butue xxuBoTHbIX. JJabopaTopHast
pabota «BbIsiBIeHIE IPU3HAKOB CXOJCTBA
3apOoJbILIEH TO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PasMHOXeHUE U pa3BUTHE PACTEHUM.
JlaGopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTECHHUII»

0.5

73

74

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
teme "CtpoeHnue u GyHKIIUU OpraHu3MoB" /
KonTponasHas padora no teme "CtpoeHue u
GyHKIIMM OpaHU3MOB"

Hcropust cTaHOBIEHUS ¥ PA3BUTUS TEHETUKHU
Kak HayKd. OCHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. JlaboparopHas pabora
«/Ipo3oduna kak 00BEKT TEHETHIECKUX
HUCCIIENOBAHUIN

0.5




3aKOHOMEPHOCTH Hacle10BaHUs IPU3HAKOB.
MoHorubpuaHoe CKpelrBaHue.

75 [IpakTuueckas padora "M3yuenue 1 0 0.5
pe3yabTaTOB MOHOTHOPUHOTO CKPEIIIMBAHUS
y po3oduier”

76 [{uTonmornyeckue OCHOBHI MOHOTHOPHIHOTO | 0 0
CKpELBaHUS

77 Amnanusupyroiee ckpenmpanue. Hemomnxnoe | 0 0
JOMHHHUPOBAHHE
Jurnbpunnoe ckpemuBanue. [Ipaktudeckas

78 pabora «/3yueHnue pe3ysbTaToB 1 0 0.5
JUTUOPUITHOTO CKPEIIMBAHUS Y PO30(IITBIY

79 LuTonornueckre OCHOBBI AUTHOPHIHOTO | 0 0
CKpEIBaHHS

80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1 0 0

81 XpoMOCOMHasI TEOPHS HACIIEICTBEHHOCTH 1 0 0

82 I'eneTuka nona 1 0 0

83 ['enoTun xak 1enocTHas cucrema 1 0 0

84 FeHeTqueCKI/Iﬁ KOHTPOJIb Pa3BUTHS | 0 0
pacTeHHi, )KUBOTHBIX U YEJIOBEKa

25 M3MeHunBOCTh TPU3HAKOB. Busl | 0 0
U3MEHYHNBOCTHU

86 MonuduxaonHas U3MEHYHBOCTh 1 0 0
BapuannoHHbIi psi 1 BapHallMOHHAs
kpuBast. JlaboparopHas paboTa

87 «MccnenoBanne 3aKOHOMEPHOCTEN 1 0 0.5

MOAU(UKAITMOHHONW U3MEHUYUBOCTH.
[TocTpoeHre BapruaOHHOTO psiia U




88

BapHUAIMOHHON KPUBOI»

I'enoTunudyeckas U3MEHUMBOCTb.
KoMOnHaTHBHAs N3MEHYHMBOCTE

&9

90

91

92

MyranuroHHas U3MEHUMBOCTh. [IpakTnueckas
pabota «Myranuu y apo3opuisl (Ha
TOTOBBIX MUKPOIMpENapaTax)»

3aKOHOM€pHOCTI/I MYTallMOHHOI'O ITpo1ecca.
OIHUreHEeTHKA M SIIUTCHOMUKA

O060011eHre U cUCTeMaTH3allus [0 TeMe
"'eHeTHKa - HAyKa O HACIEACTBEHHOCTH U
U3MEHYMBOCTH Opranu3MoB" / KoHTpoiabHas
pabora o teme "I'eHeTHKa"

I'eneruka yenoseka. [Ipaktuueckas pabora
"CocTaBlieHHE U aHAJIU3 POJOCIOBHOM"

0.5

0.5

93

94

MeToapl METUIIMHCKON T€HETUKH
3HaueHNE MEIUILINHCKON TEHETUKH B

NpeaoTBpaAlICHUN U JICUCHUH I'CHCTUYCCKUX
3a00JIeBaHUM YeIIOBEKa

0.5

95

OCHOBHBIE TIOHSTHUS CEJICKITHH.
JlaGopatopHas pabota "M3yueHue copToB
KYJBTYPHBIX PACTEHHUH U MOPOA JOMAIIHUX
KUBOTHBIX"

0.5

96

MeTto/1bl ceeKIMOHHON paboThI.
JlaGopaTtopHas pabota "M3ydeHue MeTo10B
CEJIEKIIMM pacTeHUH"

97

JlocTr>KeHus CeIeKIMN PaCTEHUN 1
*KUBOTHBIX. [IpakTHueckas padbora
"[IpuBuBKa pacTeHuit"




COXpaHCHI/IC, HN3YUCHUEC U UCIIOJIBb30BaHUEC

98 1 0.5
TEHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpaciib
99 npousBojcTBa. [IpakTuyeckas pabora 1 0
"N3yueHnne 0ObEKTOB OMOTEXHOIOTHH"
100 g;:;:;{;;e HaIpaBJICHUsI CHHTETUYECKUM | 0
101 XpOMOCOMHAsI ¥ T€HHasl NHKEHEpUs 1 0
102 Menunuackue OMOTEXHOJIOTUA 1 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13.5




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
/i Tema ypoka Beero KonrTpoabubie IIpakTuueckue ofpazoBaTEbHEIE
padoThI padoThI pecypenr
1 OomonnonHas teopus Y. lapsuna 1 0 0
) JIBM>KyIIMe CUIIbl 3BOJIIOLIUU BUJOB 110 Y. | 0 0
HapBuny
3 Bbopr6a 3a cymecTBoBaHue, €CTECTBEHHBIN U | 0 0
HCKYCCTBEHHBIN 0TOOD
4 @OopMHUpPOBAHNE CUHTETUYECKON TEOPUH | 0 0
IBOJIIOLIMU
5 DTansl SBOIIOIHMOHHOTO Mpoliecca: | 0 0
MHUKPOIBOJIOLUS U MAKPOIBOIOLIHS
6 [Tonmynsius — snemMeHTapHas €AMHULIA | 0 0
IBOJIIOLIMH
3aKOH reHeTHYeCcKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0 0.5
pabota «BbIsiBIIeHHE U3MEHYMBOCTH Y '
0co0eil 0IHOTO BUa»
8 DneMeHTapHbIe (PaKTOPHI HIBOTIOIUN 1 0 0
9 D¢ ekt ocnoBarens. IhdekT OyTHIIOUHOTO 1 0 0
TOPJIBIIIKA
10 Murpauuu. M3oaumuu nomysmuii: 1 0 0
reorpaduyeckas, OnoJorudecKas
1 EcrecTBeHHbII 0TOOp — HampaBIAIOMINN ] 0 0

(bakxTop 3BOJIIOLIUU




12

13

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKpO3BOJIOIHH. JlabopatopHas
pabora «3yuenue apomopdo30B u
UAMOAIaNTAllN Yy PACTCHUN U JKUBOTHBIX)

0.5

14

15

[Tpumepsl pUCTIOCOOICHUH Y OpraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHUE,
OMOXUMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparophnas pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
1eJIECO00Pa3HOCThY

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEeHUE BHI0B
0 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

CBs3b MHKPO3BOJIIOIHUHU U STTHACMHUOJIOTUN

19

20

MaKpOBBOJ'IIOI_II/ISI. ITameonToMOrNYECKHE
MCTOABI U3YYCHUA 3BOJIIOIUN

EI/IOI‘GOFpa(bI/ILIeCKI/IC MCTOIBI U3YUCHUA
9BOJJIOIHNH

21

OMOpPHUOIOrHYECKHUE U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJIIOLIH

22

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE I MATEMAaTHIECKHUE METO IbI
W3y4YEeHUs IBOTIOIAN




23 OO61re 3aKOHOMEPHOCTH BOJTIOLUH 0

24 AnantuBHas paaguanus. HepaBHOMEpHOCTh 0
TEMIIOB 3BOJIIOLIMU

)5 Hayunbie runote3bl NpOUCXOKICHUS KUZHU 0
Ha 3emie

26 JloHay4yHBIE MPECTABICHUS O 3aPOKICHUN 0
JKU3HHU

7 OcCHOBHBIE 3TaIbl HEOPTAaHUYECKON 0
SBOJIIOLIUU

28 ['unoressl 3apoKACHUS KU3HA 0
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.

79 Jlaboparopnas pabota «3yueHnue u 0.5
OTHMCaHUE UCKOMAEMbIX OCTATKOB JIPEBHUX
OpraHU3MOBY

30 HauanbHbie 3Tanbl OpraHuyecKoi 3BOTFOLIMHI 0

31 DBOJTIOHS DYKApUOT 0
OCHOBHBIE 3TaIbl HBOJIIOLUN PACTUTEIBHOTO

3 mupa. [Ipaktudeckas pabora «3ydenne 0.5
0COOEHHOCTEH CTPOCHUS PaCTeHUI pPa3HBIX '
OTJEIIOBY

3 OCHOBHBIE 3TAITBI YBOJIIOIUHN JKHBOTHOTO 0
Mupa
DBOJIOLHS KUBOTHBIX. [IpakTrueckas

34 pabota «3yueHne ocoOOEHHOCTEN CTPOCHUS 0.5
MMO3BOHOYHBIX JKUBOTHEIX»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 0
Tepuoiam

36 MaccoBble BBIMUPAHHS — HKOJIOTHYECKUE 0




KpU3HUCHI ITPpOIIJIOTO

CoBpeMEHHBII 3KOJOTUYECKUI KPU3HC, Er0

37 0
0COOCHHOCTH
CoBpeMeHHast cucTemMa OpraHu4ecKoro

38 Mupa. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIIHI 0
OpraHu3MOB
O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110

39 TeMaM "MUKpO3BOJIIOLUS U €€ PE3YJIbTaThl", 0
"Makpo3BOIOIUS U €€ Pe3yabTaThl"/
Kontponbnas padota nmo teme "IBomtonus"

40 AHTpONOJIOTHSI — HAayKa O YeJIOBEKE 0

A1 PasBurtne npeacraBieHui 0 NPOUCXOKACHUN 0
YyejoBeKa
MecTo denoBeka B CHCTEME OPraHUYECKOTO

42 mupa. JlaboparopHas padota «3ydeHue 0.5
0COOEHHOCTEH CTPOEHHUS CKelleTa YeIOBEKa, '
CBSI3aHHBIX C MPSAMOXOKICHUEM )

43 JIBHoKyIIME CUIIBI aHTPOIIOTEHE3a 0

44 CooTHoleHne OMOJIOTHIECKUX U 0
COLIMAJILHBIX (PAaKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 0

46 [Taneorenernka u MajiecOr€HOMHUKA 0

47 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKA 0
Yenoseueckue pacel. [Ipaktuueckas padbota

48 «3yueHune 3K0NOrnYeCKUX aganTaunin 0.5
YeJI0BeKa

49 MexauciuInHapHbIe METOIbI 0

AHTPOIIOJIOTUHN




50 3apoKICHUE U Pa3BUTHE SKOJIOTUU 1 0 0
Metonst skonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo10B IKOJIOTHUYECKUX 1 0 0.5
HUCCIIEIOBAHUI )

57 3HaueHue 3KOJOTMYECKUX 3HAaHUU JJIs 1 0 0
4eJioBeKa

53 Dxonorudeckue hakTopbl 1 0 0
Abuotnueckue akropsl. CBeT Kak

54 skonoruueckuii pakrop. JlabopatopHas | 0 0.5
pabota «BrIsiBIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue daxropsl. Temmeparypa kak

55 skosiormueckuii pakrop. JlabopaTopHas | 0 0.5
pabota «BrIsiBIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO TEMIIEPATYPhI»
Abunotnyeckue gpakropbl. BraxxHOCTh Kak

56 sKoJornyeckuit pakrop. JlabopaTopHas | 0 0.5
paboTa «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpensl 06uTaHUSI OPraHU3MOB 1 0 0

58 buonoruueckue puTMsl 1 0 0

59 XKuzHeHnHble pOpPMBI OPraHU3MOB 1 0 0

60 buotnueckue hakropsl 1 0 0
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUISl CYIIIECTBOBAHUS OPraHU3MOB B CpeJie 1 0 0
obutanus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHU MOMYISLUN 1 0 0

63 OcCHOBHBIE MIOKA3aTENN NOIMYJIALNN: 1 0 0




YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U
M0JIOBAas CTPYKTypa

OCHOBHBIE TTOKa3aTeIIN MMOITYJIAILUH:

64 POXKIAEMOCTD, PUPOCT, TEMIT POCTA, 0
CMEpPTHOCTb, MUTPALIUU

65 DKoJjoruyeckasi CTpyKkTypa nonyJssuuu 0

66 JluHaMyKa TOIMYJISIITUU U €€ PeryJIsius 0

67 KpuBble pocTa 4MCI€HHOCTH NOMYJISLIHH. 0
KpuBbie BbKUBaHUS
Okonoruyeckast HA1IA Buaa. JlabopaTtopHas

68 pabota «IIpucmocobiaeHus CeMsH pacTeHUN 0.5
K pacceieHuIo»

69 Bupn kak cucrema nonysisnuit 0

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPaLUi 0
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3 0

72 DKocucTeMa Kak OTKpPbITasi cucTeMa 0

7 KpyroBopot BelecTB 1 MOTOK 3HEPTUU B 0
JKOCHCTEME

74 OcCHOBHBIE TIOKA3aTENIN YIKOCUCTEMBI 0

75 DKOJOTHYECKHE MUPaMHIbI 0

76 N3menenus coo0b1ecTB — CyKIIECCUU 0

77 [Ipupoanbie 3K0cHCTEMBL. DKOCHUCTEMBI 03€P 0
U peK. DKOCUCTEMbI MOPEH U OKEAHOB

3 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI 0
TYHJAP, JIECOB, CTEIEH, TyCTHIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0




Ypboakocucremsl. [IpakTuueckas pabora

80 «M3ydenue u onrcaHue ypoo3KOCUCTEMBI» 05
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICHCTBUI OpraHU3MOB B 0
HKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpPsI3HEHUN

2 pa3HBIX TUIIOB Ha CYyOOPraHU3MEHHOM, 0
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapaast 000109Ka 0
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe 0

85 3aKOHOMEPHOCTH CYyIIECTBOBaHUS OHochepbl 0

26 KpyroBopotsl BemiecTs u 0
OMOTEOXUMHYECKUE ITUKITBI

g7 3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI 0
CyIIH

88 YcTolunBocTh Ouochepsl 0

89 OKOJIOTHYECKHE KPU3KCHI U UX TIPUUNHBI 0

90 BozaeiictBue yenoseka Ha 6uochepy 0

01 AHTpONOreHHoe BO3/IeHCTBIE Ha 0
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl 0

93 OCHOBHBIE TIPUHIIHITEI YCTOHYHUBOTO 0
Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI
ParmonansHoe mpUpo0NoIb30BaHNE U

94 COXpaHEeHHEe OHOJIOTHYECKOT0 pa3HooOpas3us 0

3emian




O06001IeHre 1 cucTeMaTU3aLus 3HaHUI 110
TeMaM "DKOJIOTHS - HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOB JIPYT C
JIPYTOM M HaJJOPTaHU3MEHHBIX CHCTEM C
oKpy»Katoten cpeaoi", "Opranuzmsl u

95 1 0 0

cpena ooutanus", "IKOJOTHS BUIOB U

nonyJsnus”, "IK0oJI0THs COOOIIECTB.

Dkonorudeckue cuctemsr", "buocdepa -

riobanbHas skocuctema" / KonTposiapHas

pabota no Teme "Dkonorus"
96 PesepBHbIil ypok 1 0 0
97 PesepBHbIit ypok 1 0 0
98 PesepBHbIil ypok 1 0 0
99 PesepBHbIit ypok 1 0 0
100 PesepBHbIil ypok 1 0 0
101 PesepBHbIil ypok 1 0 0
102 PesepBHbIil ypok 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




IPOBEPSIEMBIE HA EI'D 110 BUOJIOTU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
pEIICHUH KU3HECHHO BAKHBIX COIMAIBHO-3TUYCCKUX, SKOHOMHYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
paIMoOHaIBLHOTO MPUPOIOIIONIB30BaHNs, B POPMUPOBAHUN [IEHHOCTHOTO
OTHOIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMSI, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX HCCIIETOBAHUSAX JKHBBIX
O0OBEKTOB M 3KOCHCTEM (ONHUCaHUE, W3MEpPEHHUE, IPOBEACHUE
HAOIOACHNH); CIIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOTCHHBIX
M3MEHEHUH B IIPHPO/IE.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATH X SKCIIEPUMEHTATLHBIMU
cpenctBaMu, (GOPMYyIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MOJTyYeHHBIE PE3YyJIbTAThI U 1€71aTh BBIBOABI.

BbisiBIeHHMEe 3aBUCMMOCTH  MEXKJY HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHHE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIafeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME OWOJIOTHYECKUE TEPMHHBI M TIOHSTHUS
(K¥3Hb, KJIETKa, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMa,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HACJIEICTBEHHOCTD, W3MEHYHBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouwojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, .M. MeuHukoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxojacrBa K. bapa, sBomtonronHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUS ISBOJJIOLKUH, TCOPUA




antpororeHe3a Y. Jlapsuna; Teopusi OuoreoneHoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpa3us M HMPOHCXOKIACHUSL
KyJbTypHbIX pacTeHuit, yudenue A.H. CeBepuoBa o0 nOyTix u
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus mpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. Moprana; rOMOJOIrMYECKHX PSAJOB B HACIEICTBEHHOU
n3MeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapan u B. BaiinGepra; 3apoapsimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkerns, @. Miosiepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);

npaBwia (MuHuMymMma lO. JIubuxa, sKoJOrM4eckoi mupaMuibl 4HUCEd,
O01OMAacChl U SHEPTUN);

runote3bl (koarepatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

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

YMeHue peumarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYNHHO-CJIICACTBCHHBIC CBs3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, nmponeccamMm M ABJIICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICJOBaAHUA NPHU3HAKOB Yy OPraHu3MOB, COCTaBJIATH CXCMbI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAaCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; TalaMu KJIETOYHOIO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrIoM U  (GaKTOpaMu Cpelbl OOUTaHMUS,
IpoLeccaMy  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIUYHBIX 3KOCHUCTEM U MPUCHOCOOIECHUSMU K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJTHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIICHO30B, YKOCHCTEM U
Oouoctepsl; CTPOCHHUS OPraHoB U CHUCTEM OpPTraHOB PACTCHHI,
YKUBOTHBIX, Y€JIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAFOIITIX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKA, OMOJIOTHMYECKHX



mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HHpOpMAIUM U
MpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTr0 U TeTepoTpodHOro
TUIIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, A3MOpHUOreHe3a, IOCTAIMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HMPYIOLIETr0,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONaTPUYECKOr0 M CHUMIATPUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JABMKYIIMX CHJI 3BOJIOIHMU HA TeHO(DOHT
MOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OoOHuTaHus,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HEPI'Ur B OKOCUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKApUOT M JYKapHUOT; OJHOKJICTOYHBIX M
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPIHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, PAa3BUTUSA WU
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
60pbOBI 32 CyLIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMS,
IPUCIIOCOOJICHHOCTH OPraHu3MOB K cCpele OOuUTaHMs, BIHSHUS
KOMITOHEHTOB KOCHCTEM, AHTPOIIOI'€HHBIX U3MEHEHUHN B 3KOCHCTEMaxX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILLEHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMeEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CHUCTEMATUYECKUX TPYIIL; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAaHMSA;, EIWHCTBA YEJOBEYECKHX pac;
HE00XO0IMMOCTH 37J0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBMSI COCYIIECTBOBAHHUS IPHPOJBI U

YCI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACTIEKTHI COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao6aabHBIE 9KOJIOTHYECKHE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'NHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMSl — KOMIUJIEKCHAsh Hayka. buosjormueckue Hayku U
u3ydyaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTunbel mupa. [Ipodeccun, cBsizanHble ¢ Ouoniorueid. 3HaueHue OUONOTHH B
MPAKTUYECKOW JIESITEIbBHOCTH YEJIOBEKa: MEAUIMHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMmer u3zydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M LEIOCTHOCTH, CIOXKHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, 3KOCUCTEMHBII
(buoreoneHoTHYeCKmii), OnochepHbd. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE TPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIIEeCTBOBAHUS

MaTCpruun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMmaruzamnus, Metaadanui3. IloHsTme o 3aBUCHMOM ©  HE3aBHCHUMOH
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ gocTOBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHBEl HCKaXKEHUS pPe3yJbTAaTOB HKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Ononorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE IIOJIOKEHUSI COBPEMEHHOM KJIIETOUHOM TEOPHUH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIHS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

I_ICHTpI/I(I)yTI/IpOBaHI/Ie, KYJBbTUBUPOBAHHUEC KIICTOK

22

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u

et POJib KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUH KIICTKH,



TEIUIOperysaiuu. MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYEcKas pOJb.
Ponh kaTHOHOB 1 AaHMOHOB B KIIETKE.

buonornueckne momumepsl. benku. AMUHOKHUCIOTHBIA COCTaB  OCJIKOB.
CtpykTypbl OenkoBoii Mosekynbl. [lepBuuHas cTpykTypa Oenka, MeNnTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypamus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrineBonbl. MoHOcaxapuibl, IUCAXapHbl, OJUTOCAXapHAbl U IOJHCAXAPHUIBI.
O0mwmit mmaH CTpoeHUus U (PU3MKO-XMMHYECKHE CBOWCTBA  YIJIEBOJOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuapsl. T'unpodunbHo-runpodoOHble cBolcTBa. Knaccupukanus JIWMOUIOB.
Tpurmunepuapl, ¢GochoUnmuabl, BOCKH, CTEpOUIbL. buonornyeckue QyHKIHH
nunuaoB. OOIMe CBOMCTBA OMOJIOTMYECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBIKaHUIO, TOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYyKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpuniun xomminementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u 6uonorndeckue ¢pynxiuu JJHK.
Bunel PHK. @yukunn PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkiun ATD. BoccTaHOBNEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kierke. CekBenuposanue JJHK.

CrpykrypHass OWOJOTHS: OHOXUMHUYECKHE W OHMOPU3NICCKUE HCCIICTOBAHUS

COCTaBa ¥ MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kieTok: sykapuoTHueckass M npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHNUS KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBAHHE SYKAPHMOTHUECKOM kieTku. Ilnazmatmueckas
MeMmOpaHa (ruiazmanemMma). CTpyKTypa Iuia3MaTudeckoil MmeMOpansl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
oOnery€éHHass nud@y3us), aKTUBHBIN (NMEPBUYHBIA U BTOPUYHBIH AKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGora Harpwuii-kaaneBoro
Hacoca. DHJOUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommaszma. Iluto3ons. Ilutockener. JIBmkeHwe murTomiasmbl. OpraHouabl
KiIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OJHJOIIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, JTU30COMBI, UX CTpoeHHE U (yHKUMU. B3aumocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMAOB KJIeTKH. CTpoeHue IpaHyJspHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkuit
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTukyinyM. CekpeTopHas QyHKUUS
annapara [ombmku. TpaHcmopr BemecTB B KIETKE. Bakyoin pacTUTENBHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (yHKIMM MUTOXOHAPUN M TuacTui. llepBuduHble, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kietku CrtpoeHne M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaaMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Kierounelii neHrp. CTpoeHHME U [BUXKEHHE >KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOIIAa3Mbl. LIeHTpHOIIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenKOBBIH MaTpuKc. IIpocTpaHCTBEHHOE pPACHOTIOXKEHHE
XpoMOcOM B HHTep(]a3HOM sizipe. benku xpomMaTtnHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOW, TPUOHOI)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOQHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe ooOecrieyeHue KiIeTKU: InpeBpaiieHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peaklUuid KJIETOUYHOTO
Metabonu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA U MEXaHHM3M JICHUCTBUSL.
Kodepmentsl. Otianuns (epMEHTOB OT HEOPTraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEePMEHTATHUBHBIX
peakiuii 0T pa3INYHbIX (aKTOPOB.

IlepBuuHbIl CHHTE3 OpraHMYECKHUX BemiecTB B KieTke. dDorocuHres. Poib
XJOporiacToB B mporecce (orocuHTeza. CBeroBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusHuMe pa3nuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHre3. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDHUIUPYIOLIHNE
OakTepuu, >Kele300aKTepuu, CepoOaKTEPHH, BOJOPOJAHBIC OaKTEepuu. 3HAUEHUE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
UCTOJIb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3Mbl. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoamn3 — 6eCKUCIOPOIHOE PACIIETIIICHNE TIFOKO3BI.

buonoruueckoe OxkucieHHE, WIM KJIETOYHOE JbIXaHUE. Ponb MUTOXOHIpHM B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaxuuu.

OxucnurensHoe dochopunupoanue. [Ipenmymecrtsa aspoOHoro mytu oOMeHa



BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh SHEPTeTUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHON nHpopmarmu. I eHeTndeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusbslid cuHTe3 PHK. IIpumHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpaHcnoptHbeix PHK B OuocuHTe3e Oenka.
VYcnoBust OuocunTe3a Oenka. KonmupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiiys reHomMa y IpoKapuoT U dyKapuoT. Perynsiusi akTHBHOCTU T'€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauuss oOMEHHBIX
IIPOLIECCOB B KJIEeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekierouHbsle (OPMBI JKU3HH M OONHMraTHble mapa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pacteHuid. CIINJ], COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii uwmkn, ero mnepuonbl U perymsius. HWurepdaza u MuTos.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B uMHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecuHrerndeckuit  (HOCTMUTOTHYECKHM), CHHTETUYECKUH H
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HUHTEP(DaA3bI.

Marpuunsiii cunte3 JIHK — permumkanusa. Ilpuamunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIM CUHTE3, AHTHUIIAPAUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHI. JIMIUIOMAHBIA U
rariou b - Habopbl XpoMocoM. ['omonormynsie Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenne xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASINUE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynsmus mutoTndeckoro nukia kiaeTku. I[lporpammupyemas kietounasi rudens
— anomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpraHI/I3M Kak OMOJIOTHYecKas CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHWU3MOB: Oecrojoe (BKJIIOYas BEreTaTUBHOE) |
mosoBoe. Bumpl  O6ecmooro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISAIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuosxkenue. [lonoBeie kneTku, uiu ramersl. Meio3. Ctaauu meio3sa.

[ToBenenne xpomocoMm B Meno3e. Kpoccunrosep. buonorndeckuii cmbica Meo3a
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1 TI0JIOBOTO Ipolecca. Melo3 1 €ro MecTo B JKU3HEHHOM IUKJIE OPraHU3MOB.
[IpenzaponpiieBoe pazButue. l'amMeroreHe3 y XUBOTHBIX. II0sIOBBIE JKeie3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KIEeTOK. CrepMaToreHe3 M OOTEHE3.
Crtpoenne moJjoBbIX KiIeTOK. OIIOIOTBOpEHHE U AMOPHUOHATIBLHOE pPa3BUTHUE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHToreHne3). Craauu 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl apodnenus. OcodeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpysislus). 3akiaaka
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBAIOLIErOCs 3apoibllia (3MOpHOHANbHAs MHAYKLMA). 3akiajka IUlaHa
CTPOEHMS >KMBOTHOIO KaK pE3yJbTaT HEPApXUUYECKUX B3aUMOJCHCTBUN TI'€HOB.
Bnusanue na sMOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXKaromien
Cpelbl.

Poct u pazurtue xuBoTHBIX. [locTaMOpronanbublil nepuoa. [lpsmoe n Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3Hauy€HUE MPAMOrO M HEMNPSMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPUOHAIBHOIO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [leproapl oHTOreHesa yenoBeka.

Pasmuoxxenue wu pasButue pacrenuwii. ['ametodutr m cmopodur. Meito3 B
KU3HEHHOM TMKJIe pacrteHud. (OOpa3oBaHuMe CIop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OIUI0I0TBOPEHKE Y IIBETKOBBIX pacTeHHi. OO0pa3zoBaHue u

Pa3BUTHEC CECMCHU. MexaHu3MbI peryjagnuu OHTOTICHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL I OMOJIOrMYHBIE XPOMOCOMBI, AJIJICIBHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, I[OMHHaHTHI)IfI n pGHGCCI/IBHBIﬁ IIpU3HaAK,
roMO3uroTa, rerepo3urora, 4YuUcCTas JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (I)CHOTI/IH.
OcHoBHbBIE MCTOJBbI I'CHCTHUKU! FI/I6pI/II[OJ'IOFI/I‘leCKI/II\/'I, HHTOHOFHQGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIeIyieHuss MNpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpeluBaHus. [ umores3a 4MCTOTH ramerT.

AHanuzupyroniee ckpeniuBaHue. IIpomMeXyTOuHBIM XapakTep HaclleJOBaHMS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOI'O

HaCcJICcJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOTO



CKpEILIMBaHUS.
CueruieHHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJIEeA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTEPOraMeTHbIN moJl. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lnenoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAJJIEIbHBIX T'€HOB.

Kommnnemenrapuocts. Onuctas. [Tonumepus

3.4

3.5

BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
npu3HakoB. KayecTBeHHbIE M KOJUYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B dbopMEpOBaHUH
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psij
u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HKAIIMOHHON
W3MECHYMBOCTH.

I'enornnmyeckas n3MeHYMBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHYMBOCTU. BHIbI
TeHOTUIMMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHaTtuBHAsT M3MEHUYMBOCTh. MeHo3 © TIOJIOBOM TIpOIlecC — OCHOBA
KOMOHMHATHUBHOI M3MEHYUBOCTU. P0OIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETHYECKOr0 pa3HooOpa3us B Mpe/iesiax OTHOTO BUIA.

MyTanroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalUMU. S€pHbIE W IMTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiy. [IpuurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl W HMX BIMSHUE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUYECKHUX PsIIOB B HacleAcTBeHHON u3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHL[epHaSI U3MCHYHMBOCTDb U HACJICIACTBCHHOCTD

Kapuotun wuenoseka. MexayHapoaHas MporpaMMa HCCIEJOBAaHUSA TeHOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKH  YEJOBEKAa: TIE€HEAJOTMYECKUH,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MOMYJISIUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-T€HETUYECKHI. CoBpeMeHHOE omnpeaeseHue TCHOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[M1P-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIEeICTBEHHOMN
MPEIPACTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW TeHETHUKU B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeioBeka. CTBOJIOBBIE KIETKU
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JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOTro0Opas3us KyJIbTYPHBIX PAaCTEHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *HUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VCKYCCTBEHHBI OTOOp: MAacCOBBIM |
WHIUBUYAJIbHBIMH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNeil Mo moroMcTBy. OTOOp IO TE€HOTUIY € IIOMOIIBIO OLIEHKH
(eHoTHNAa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMolIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKITMOHHON paboThl. PagnannoHHbIi 1
XUMHUYECKMH MyTareHe3 KakK HWCTOYHHMK MyTalMil Yy KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPENAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 11151 mosmydeHust HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lomyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuansaiys. bimskopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHT.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamzanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKLIMU PACTEHUI U YKHUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpaJulMOHHAs  OMOTEXHOJIOTHSL:
xjie0oneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonorndeckuid cuHTe3. OOBEKTHI MHUKPOOMOJOTHUECKUX TEXHOJOTHIA.
[IpousBoncTBO ~ Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHIEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTAHTaUUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpyHpoBanue pexkoMOuHanTHbIX JIHK. JlocTwkeHus W TEpCHEKTHUBBHI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaumnuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHHU4Y€CKOro Mmupa

buonornueckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOYHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTrHUe
IIPOTHUCTHI. KononnanpHeie OpTraHHU3MBI. I[BI/I)KGHI/IC OIHOKJICTOYHBIX OPraHU3MOB!
amMEOouHOE, KT'YTUKOBOE, PECHHUYHOE. 3allUTa Yy OJHOKIJIETOYHBIX OpraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucel
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MHorokJjieTouHbIe pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOUHOrO opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKAHEM:
oOpaszoBarenbHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcoGenHocty cTpoeHUs, PYHKIUN U PACIIOIOKECHUS TKAHEH B OpraHax pacTeHUN

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHud. @YHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Ta3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactreHuid. uddysus ra3oB yepe3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Bbpimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XUMHUYECKOM
3amuThl. OUTOHIIUIBI.

PazgpaxxumocTs M peryisiuus y opraHu3mMoB. Pa3gpakuMocTb W peryisiuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrbIe BeliecTBa U UX 3HAYCHHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3aMMOCBS3b  4acT€il  MHOTI'OKJIETOYHOTO
opraHnusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHU KUBOTHBIX U 4Ye€IOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTEIUalbHas, COCIWHUTEIbHAsA, MBbIIICUYHAs, HEpBHas.
OcoOenHoctu cTpoeHHs, (GYHKUMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCJIOBCKA

Opransl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tenma opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHYTpeHHHH ckeneT. CTpOEHHE W THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue sxuBoTHBIX. [IuTaHume
MTO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kMBOTHBIX. KoxkHoe abixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JIpIxaHW€ IT03BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXHEHHE CTPOEHUS
JETKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4eslioBeka. MeXxaHu3M
BEHTWISIMM JIETKUX Yy NOTUIl W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcnopT BemecTB y XMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucTeMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BblieneHue y opranu3zMoB. Beienenue y
XKUBOTHBIX. CoKpaTuTEnbHble Bakyosn. Opransl BbiaeneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIJEIUTEIBHOW CUCTEMAaMH. BblaeneHue y NO3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. [lOKpoBBI H HX

MIPOU3BOHBIC.
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PaznpaxkxuMocTh U peryisnust y opranu3MoB. Pa3apakuMoCTh Y OJHOKIETOYHBIX
opranu3moB. Takcuchl. Pa3apakuMOCTh W PEryJsius y MHOTOKJIETOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUYCHHE.

HepBHas cucrema u pedieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnsl. DBONIOIMOHHOE YCI0)KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamMm s 3GHEKTUBHONW (PYHKIIMOHAIBHON
AHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHusMm 4enoBeKa U €ro 310pOBbE

Opransl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pedumekropnas nyra. be3ycioBHBIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHIOKPUHHONM CUCTEMBI U MX TOPMOHBI. [[eficTBME TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [mmoramamo-runodusapHas

cucrema. Pedexc u pedaexropnas ayra. besycioBHbIe U yCIIOBHBIE pedIeKChI

5.2

5.3

3amuTa opranuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPaJIbHBIA MMMYHHTET. BpOXXAEHHBIA, NPHOOPETEHHBIH crennu(uIecKuii
umMmyHuTeT. Teopuss  KIOHaJIbHO-CeleKTUBHOro uMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Pomb

BPOKJIEHHOIO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus
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Jpixanue yenoBeka. Auddysus razoB yepe3 MoBepxXxHOCTh KIETKH. JlpixaTenpHas
cuctema 4eioBeka. JlpIxaTenpHas MOBEPXHOCTh. Perynsums  AbIXaHUS.

JIpIxareabHbIe 00BEMBI

5.5

5.6

HI/IIIIeBapI/ITCJ'IBHaﬂ CHUCTEMaA 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITeJ'ILHI)Ie JKCIIC3hI. BHYTpI/IHOJ'IOCTHOG u BHYTPUKIIECTOYHOC

MUIIEBApEHNE

ITokpoBel M wux mnpousBoiaHble. Oprasbl BblaeneHus. Ilouku. Crtpoenue u
¢byHkmonupoBanre HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpazoBaHuEe MOYH Yy YETIOBEKa

5.7

HBI/I)KGHI/IG JelloBeKa: MbImeuHas cucreMa. CKeleTHBIS MBIIINbLI 1 HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTE!

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emMie

6.1

OpomtorimonHas  Teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIIbHOCTb 4. Z[apBI/IHa.



JIBroKymie cuibl 3Boiionuu BUAOB 1o Y. JlapBuHY (BBICOKAas MHTEHCHBHOCTb
pa3sMHOXKEHHST OpraHU3MOB, HAcCJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtoruu. CoBpeMeHHast HBOJIOIUOHHAS OMOJOTHs. 3HAaYCHHUE BOIOIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimust kak ayeMeHTapHas eauHuia 5BoyiolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJISIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OnemeHTapHbIe (GaAKTOpPHl (ABIKYIIME CHJIBI) SBONIONUH. MyTallMOHHBII
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHOB — ciyuaiiHble
HEHANpPaBIIEHHbIE HM3MEHEHUS 4YacToT ajiened B momymsuusx. Oddekt
OCHOBATEJIA. Murparnuu. W3onsmus TOTTYJISILIAIA: reorpaduueckas
(mpocTpaHcTBeHHas ), brosoruyeckast (penpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  0TOOpa:  JBIDKYIIUH, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUi
(mu3pynTuBHbI). [TonoBoit oTGOp.

[IpucnocoOAeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE  TPUCIIOCOOJNIGHMH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantanuu. [lpumepsl npucnocobneHuil y opranu3MoB. OTHOCUTEIBHOCTh
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm U cTpykrypa. BunooOpa3oBaHue Kak pe3ysbTar
MUKposBoJtoru. M3omsamus — xirodeBoil dakrop BumooOpazoBanus. Ilytu u
CHIOCOOBI BUJI000pa30BaHUS: aJJIoNaTpPUYECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansaiys). JJMTenbHOCTh 3BOTIOLUOHHBIX ITPOLIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BoOMIOLIMOHHON OMONOrMM B pa3paboTKe HAy4YHBIX METOJOB COXpPaHEHHUs
O0ropazHooOpazusi. MUKpPOIBOMIONMSA U KOIBOJIOIMS TMApa3uTOB U HX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI

C HeH

6.3

Metoapl M3ydeHUsT MaKpOAIBOJIOIUHU. [lalieoHTONIOrMYeCKue METOMBI M3YyUCHHS
sBoonnu. [lepexonubie GopMbl U PUIIOTEHETUYECKHE PSABI OPTaHU3MOB.
buoreorpaduyeckue Metoapl u3ydeHus sBomornun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckne odaactu 3emin. Buasi-sHneMuxu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOI‘I/I‘{CCKI/Ie MCTOAbI H3YUCHUA
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3BONIOUMU. ['€HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOIMM OHTOT€HE3a U MOSBJICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  AQHAJNOTUYHBIE  OpPTaHbI
Pynumenrtapusle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKue  METOJbl  HU3YYEHHUS  DBOJIOLUU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOMBI IMOCTPOSHUS (PHIOTEHETHYSCKUX
JIEPEBbEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojtonuU. HeobpaTMMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumoTe3sl MNpPOUCXOXKICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepmus. JloHay4dHble IPEACTAaBICHUS O 3apOKICHUM KU3HU (KpEAllMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEP)KEHUE ONbITAMHU
®. Penu, JI. Cnamwmannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKod sBostonuu. [lmaHerapHas (reosoruueckas)
IBONIIOLIMSL. XHMHUYEcKash DBOJIONUA. AOHMOTeHHBI CHHTE3 OpraHMYeCcKHX
BetlecTB u3 Heopranuyeckux. Ombeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosmMepoB U3 MoHoMepoB. KoanepBartnas runore3a A.M. Onapuna, runoresa
nepBuuHoro OynboHa JIk. XosgeiiHa, reHetudeckas runore3a I'. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl oprannueckoil sBomonuu. [losBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBOJIONUA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEepPBbIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 2yKapHOTBHI.

ITpoucxoxaenue 3ykapuoT (CUMOHOTeHe3). ODBOIIOIMOHHOE IPOUCXOXKICHHE
BUpycoB. IIponcxokIeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHuil. OcHOBHBIE apoMopdo3bl
pacrenuid. Bbixox pacrenuit Ha cyumry. IlosiBieHue CHOpOBBIX pacTeHHN U
3aBoeBaHne MMM cymd. CeMmeHHble pacTeHus. I[IpoucXoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamlbl H3BOJNIONMU JKUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bI
KHUBOTHBIX. Bensckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpaoBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLHUS TTO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxxaeHre MIEKONMUTAIOMIUX U
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ntun. [lpuamun xmrodeBoro apomopdoza. OcBoeHUE OECMO3BOHOYHBIMHU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3Hu Ha 3emiie 1O 3paM U NepuogaM: apxeu, MpoTepo30i, Maaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHl mpomuuioro. [Ipuuunbl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Paspenst m 3agaum antpomosnoruu. Mertonsl anTponosiornd. CraHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH uenoBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO 4enoBeka C KUBOTHBIMH. CHCTEMATHUYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA — YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yeaoBeka OT )KUBOTHBIX. [IpAMOX0KIeHre U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBmwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTUYECKHE, COIHMAIbHEIC.
CooTHoteHrne OMOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHBIE CTaluM aHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPENKH JIFOJIEH.
YenoBek  yMenblid, TEpBbIE  H3TOTOBJIEHUSA oOpyaud Tpyna. UYemosek
MPSMOXOJIAIIMNA U TEpPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOUi NpPeJoK HEeaHIepPTAIbCKOro YeslOBeKa W YesloBeKa
pazymHOro. YenoBek HEaHAEPTAIBCKUM KakK BUJ JIOJEH XOJOAHOIO KiIuMaTa.
YenoBeKk pa3yMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUH YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpukH.

DOBONIOIUS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHbBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTallMoHHBIH nporiecc U noiauMopdusm. [lomynsunoHHbIe BOJHBI,
npeiid reHoB, MUrpanus U «3QQHEKT OCHOBATENA» B MOMYJISALMUIX COBPEMEHHOTO
YesioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpaslo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepHKaHCKas). Bpemst U MyTH pacceleHMsl 4YelnoBeKa I10 IUIAHETE.
EnunctBo  dyenoBeueckux pac. HayuHas  HeCOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKaroIled Ccpeabl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiia TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCUCTEMBI U MMpUucymue MM 3aKOHOMECPHOCTHU
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Pazpnensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMH.
Metoaer skonoruu. lloneBeie HaOMIOACHHUS. OKCHEPUMEHTHI B JKOJOTHU:
MpUPOAHbIE W JiabopaTopHble. MoJenupoBaHUEe B SKOJOTUU. MOHUTOPHUHT

OKPYKaIOIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH uX JAedcrBus. Knaccudukanms
9KOJIOTUYECKUX  (PAKTOpOB: albmoTHyeckue, OUOTUYECKHE, aAHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJOrndeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIu6Gux). TonepantHOoCTh. DBpUOMOHTHBIE H
CTEHOOUMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBET Kak sKojoruyeckuii akrop. JleicTBue pasHbIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHMil M >KUBOTHBIX 0 OTHOLIEHHIO K cBeTy. CHUrHaibHas pojib CBETA.
doTornepruoausm.

Temnmepatypa kak okojorumdeckuii ¢akrop. JlelicTBue TemmepaTrypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxunocte kak skonorndeckuil ¢akrtop. IIpucnocobnmenus pacreHMH K
noJIepKanuto BoxHoro Oanmanca. Kiaccudukarusi pacTeHUid 1O OTHOIICHUIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, I1OYBEHHas,
ryOMHHAs ~ NOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. (DU3UKO-XUMHUYECKHUE
OCOOEHHOCTH cpell oOuTaHusl OpraHu3moB. llpucnocobiieHuss OpraHu3MoB K
KHU3HU B Pa3HBIX Cpe/Iax.

buonoruueckue putmsl. BHenHne u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennvie Gopmbl opranusmoB. [lonsTHe o xu3HeHHON (opme. JKu3HEHHBIE
(GopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a )KU3HU.

buotnueckue ¢akropbl. Buasl OMOTHUYECKHMX B3aMMOIECHCTBUI: KOHKYPEHIIHS,
XHUIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomnepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmuueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJICHCTBUIN Ul CYIIECTBOBAHUS OPraHU3MOB B Cpele

oOuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTECPUCTHUKU TOIMYJIAIHUN. HOHYJ'IHHI/ISI Kak Ouojornyeckas

cucremMa. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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OuoJoTUM BHUIIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIUN.
OcHOBHBIE TOKa3aTeNu MOMYJSLUUU: YUCIECHHOCTb, IUIOTHOCTb, BO3pPAaCTHAs U
MOJIOBasg CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTb,
MHUTpaLUs.

DKkoJyioruueckasi CTpykrypa mnonyisuud. OIeHKa YUCICHHOCTH TOIMYJISIUH.
JluHaMuKa nOmymsuuu U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOIYJISLUH.
MogaenupoBanre JaWMHAMUKWA —nonyisinud.  KpuBble pocta  YKMCIEHHOCTH
nonynsauuu. KpuBble BbDKHUBaHUS. Perysnsuus 4MCICHHOCTH MOMYJSLUN: pOJb
(akTopoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpaTeruu BUJOB (r- u K-cTparerun).

[Tonsatne 00 »3KoNOrMYEeCKOW HUINE BUAa. MectooOuTanue. MHoromepHas
MoJenb dKojorndeckod Humm Jk.M. XarunmHcona. Pasmepsl 3KOJOTHMYECKOH
Huiy. [loTeHnmanbHas 1 peaaTu3oBaHHAs HUIIIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruud.  3aKOHOMEPHOCTHM  TOBEICHUS W MHUIPALlMHd  YKUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB

CooOmiectBa opraHu3mMoB. buoneno3 u ero crpykrypa. CBsizu Mexuay
opraHu3mMamMu B OuoOIleHO3e. JKOocHCTeMa Kak OTkpbiTas cucrema (A.lx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OpPraHU3MOB B JKOCHCTEME: MPOMYIECHTHI,
KOHCYMEHTHI, peayueHThl. Tpodudeckue ypoBHU. Tpodudeckue Henu U CETH.
Abuotnyeckue 61m0oku sKocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BEIIIECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBI. buomacca W TpOayKIUsA. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM M WX TMPUYUHBL. AHTPOIMOTEHHBIE BO3JCHCTBUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArpotieHos. Paznuanst Mex1y aHTpONOT€HHBIMU U PUPOTHBIMU IKOCUCTEMAMH.
YpboskocucreMbl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTponU3aIus TOpoACKoi (ayHbl. bruonornueckoe u X03sIiiCTBEHHOE
3HAYEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCUCTEMAX.

[TepeHoc sHepruM M BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJSIIIUA W SKOCHUCTEM B YCIOBHUSX €CTECTBEHHBIX W

AHTPONIOT€HHBIX BO3IECUCTBUN

buochepa — oOmemnnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBOoBasiia H3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6nactu
6uocdeps u e€ coctas. KuBoe BerecTBo 61ochepbl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rmo0anbHOM  dKocucTeMbl.  J[MHammuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemecTB M OHOr€OXMMHYECKME IMMKIBI (yriepojaa, as3ota).
PurmuuHOCTS siBNICHMIT B Onocdepe.

3onanbHOCTh OMoOcheprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC Jieca, CMCIIAaHHbIE W IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOMUYECKHE JIeca, BBICOKOTOPhs. Kimmar, pacTUTenpHBIA U
KUBOTHBI MUp OMOMOB CYIIIH.

CtpykTypa U (YHKIHS XKHBBIX CHCTEM, OLIEHKA MX PECYpCHOTO MOTCHIMANa U
onocdepHbIX QyHKIUN

DKOJIOTUYECKHE KPU3UCHI M UX MPUYMHBL. Bo3jeicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHUEe BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsis3HEHUE BOJHOM Cpeabl.
Oxpana BoaHBIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpOIOreHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
pPacTUTENLHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPAaHBI MPUPOIHI.
Kpacupie kamru. Ocobo oxpansiembie mpupoanbie Tteppuropun (OOIIT).
Borannveckue caibl U 300JI0THYCCKHE TTAPKH.

OCHOBHBIC TPUHIUIBI YCTOWYMBOTO PA3BUTHUS YEIIOBEUECTBA U IMPHPO/IBL.
PammonanbHOE  MPHPOJOINONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin
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