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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpenMery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACChI) SIBJSICTCS OJIHUM W3 KOMIIOHEHTOB MpeIMETHOU obsactu «ECTeCTBEHHO-
HayuyHble mpenMersy. CormacHo mnonoxkenusM OI'OC COO mnpodunbHBIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepennpann  oOy4eHUsT Ha YpOBHE CpeAHEro ooOimiero oOpa3oBaHUA U
MIPU3BAaHBl OOCCIICYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPO(PeCCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM HW3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE peIIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTanueln oOyJaronmxcss U CTUMYJIUPOBAaHUEM
MHTEpeca K KOHKPETHON 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIUHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHHE O
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buosyorus» Ha yriyoiéHHOM
YpOBHE, onpeesnseT 00s13aTeIbHoe (MHBAPUAHTHOE) IIPEIMETHOE CO/IEpKAHUE, €T
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHAYET TMOCJIEeIOBATEIbHOCTh H3YYEHHs y4eOHOro Marepuaia ¢ Y4yEToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaMpaBJICHHOCTh HAa  MOCIEAYyIoNlee pa3BUTHE  OUOJOTUYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOTO0 OTHOIICHUS K OKpyKalollel mnpupoaHoi cpeae. B
nporpaMMme 1Mo OHMOJIOTHH Takke IMOKa3aHbl BO3MOXHOCTH Y4EOHOro IpeaMmera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJEpKaHUsS OUOJIOTMYECKOTOo O0pa3oBaHUsl Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHWE B IIKOJE W OPUEHTHUPOBAH Ha



paciuimpeHue U yriayOieHue 3HaHWW OOYyYaroIIUXCs O KUBOW MPUpPOAE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOMMUXCA K MOCIHEAYIOIMIEMY MOJIYYSHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEACHUS MTPUKIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKK, XUMHH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMU OPraHUYECKOTO MHUpa Ha 3eMIle,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, AKTyalM3UPYIOTCS 3HAHMS OOydaroIIMXcid MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, HIEH, MPUHIIUIIOB U TIPABHII,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIAIHBIX aClleKTax OMOJoTHYecKuX 3HaHuil. Jlis
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBNIAZICHUE  OOYy4alOUIMMHCS  3HAaHUSAMH O  CTPYKTYPHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOro 3aBeACHUS JJIsl TPOIOKEHUS OUOJIOTUYECKOTO 00pa30oBaHuUs.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B ONOJIOTUH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM W CHUHTETHUYECKOM OHOJIOTMH, TaJCOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh W HCIIOJIb30BaTh OHMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpYXarolled NpupogHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOieMaMHu, METOAOJOruen
OMOJIOTMYECKOTO UCCJIEI0BAHMS, POBEJCHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHNE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHHUS K JKUBOW MPHUPOE B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOTIOIL30BaHNN (COOIOICHNE TIpaBUJI TOBEICHUS B TPHUPOJEC, OXPaHbBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37aHWEe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIONUMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
MOCJIEyIoNEMY TPO(PECCHOHATEHOMY CaMOOIIPEEICHUIO, B COOTBETCTBUH C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/ielo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
PO EeCCHOHATILHOTO U BHICIIET0 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXCcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIAETCS ydYHUTEJIEeM Ha OCHOBE  HMMEIOITUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.

COIJEP)XAHUE OBYUEHUA

10 KVIACC

CopepikaHue TPOTPaMMBbI, BBIICICHHOE KVPCUBOM, HE BXOJHUT B TPOBEPKY
rocyaapcTBeHHoi urorooi arrecranuu (I'MA).

Tema 1. BuoJsiorus Kak HayKa

CoBpeMeHHas OMOJIOTHST — KOMIUIEKCHasi Hayka. KparTkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble  MMH  MPOOJIEMBI.
dyHIaMeHTAIbHbIC, TPUKIAJAHBIC W TTOMCKOBBIC HAy4YHBIC WCCJICIOBAHHUS B
OMoJIOTHH.

3HadeHne O6uonoruv B (POPMUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuabl Mupa. IIpodeccun, cBszaHHbIe ¢ Ouojoruei. 3Ha4YeHHE OHOJIOTHH B



MMPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKA: MEIAULHMHE, CEIbCKOM XO35MCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE IPUPOJBL.

JleMoHCTpanun

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. dapBuHs,
VY. I'apsen, I'. Mennens, B. U. Bepnanckuit, U. I1. I1aBnos, M. . Meunukos, H.
. BaBwios, H. B. Tumodees-PecoBckuit, JIxk. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMH C APYTUMHU Haykamm», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4Y€HHUE

KuBble cucTteMbl Kak mpeaMer uzydeHus: Ouosoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTh W IEIOCTHOCTb,
CIOXXHOCTh M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd JHKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIM,
TKaHEBBIH, OPTaHU3MECHHBIM, MOIYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(OuoreoueHoTuueckuit), Ouochepupiii. Ilpoueccbl, mpoucxosdmue B KUBBIX
cucremax. OCHOBHbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue xuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3ALUU.

N3yuyenue xuBbIX cucteM. MeTonbl Omosornueckoi Hayku. HaOmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM mniepemMeHHOW. [lmanmpoBanme »skcnepumenta. IloctaHoBka w
npoBepka rumnote3. Hynesast runote3a. [loHstie BBIOOPKH U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHbBIX. OIEHKAa JOCTOBEPHOCTH TMOJIYYCHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaXeHUS Pe3yJabTaToOB JKcriepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JleMoHCTpauumn

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3aLMU KUBOUN
npupoae», «CTpOoeHUE KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUSI )KUBOM TTPUPOIBD».

O6opynoBanue:  yjabopaTopHoe  OOOpyIOBaHHWE IS TPOBEACHUS
HaAOJIOICHUM, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTuueckass padora «lcronp30BaHWE pa3IMUHBIX METOJIOB IPH
M3YUYECHUHU KUBBIX CUCTEM.

Tema 3. buoJiorust KjieTku

Krmerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€QUHUIA KuBoro. lcropus
oTkpbITus Kietku. Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T. I1IBanH,



M. Ilneiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHUS COBPEMEHHOW KJIETOYHON
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpomartorpadus, 3ekTpodope3, METOJ MEUYEHBIX aToMOB, auddepeHInanbHOoe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanmnvix
Ka1emox. DIEKTpOHHass MUKpockonus. KoxgokanvHas muxkpockonus. Bumanvhoe
(npudsicuzneHHoe) uzyueHue Kiemox.

JdeMoHCcTpaMuA

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

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHSI METOJ0B MUKPOCKOTTUIY.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTrbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOJOB KJIETOYHOM OHOJIOTUH
(xpomartorpadus, anektpodope3, auddepeHanbHoe EeHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAaMUKPOIJIEMEHTBHI.
Bona u e€ ponp Kak pacTBOPHUTEINS, peareHTa, yd4acTHe B CTPYKTYpHpPOBAaHUU
KJIETKH, TEIUIOPETyJsiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrMYecKas
poJb. Posib KAaTHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buonormyeckue mnonauMmepsl. benku.
AMMHOKHUCIOTHBIN cocTtaB 0enkoB. CTpyKTypbl OenkoBoil mMoJiekybl. [lepBuunas
CTpYKTypa Oeika, TenThaHas CBsA3b. BTopuyHas, TpeTUYHas, YEeTBEPTUYHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudpukauuss  OGenkos.
buonornyeckue Qynkuun 6enkoB. [Ipuonsi.

YraeBoasl. MoHOCaxapubl, AUCaXapyibl, OJIMTOCAXapUAbl U TOJIHCAXAPU/IBI.
OO6mmit  1aH cTpoeHuss U (PU3MKO-XMMHUYECKHE CBOMCTBAa  yTIJI€BOJIOB.
buonornyeckue pyHKIIMMU YTII€BOIOB.

Jlunuast. 'uapodunsHo-rTUapOPOOHBIE cBOMCTBA. Kitaccupukauus TMnuaos.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun kommiementapuoctu. IlpaBmiio Yapradda. Crpykrypa
JIHK — nBoiinas cnimpans. Mectonaxoxaenne u ouonorndeckue pynkmuu JTHK.
Bunel PHK. ®yukunu PHK B kitetke.



Crpoenne moisekynbl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (QYHKIIUHU B
Kietke. Jlpyeue wuyxneozuompughocpamor (HT®@). CexenupoBanue JIHK.
Memoowl eenomMuxu, mpancKpunmoMuKy, nPoOmMeoMUKU.

CrpykTypHas Ouoiiorusi: OMOXMMUYECKHe U OMO(HU3NYECKHUE UCCIEIOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKyNI. Mooenuposanue
CmMpyKmypbol u OyHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
Opeanuyeckull cunme3s OUOMOIEKYN U UX HENPUPOOHBIX AHATI0208.

JdeMoHCcTpaIMuA

[Toptpetsr: JI. ITonunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Caurep, C. [Ipy3unep.

[narpammer:  «PacnpeneneHne XHMMUYECKHX 3JEMEHTOB B HEXUBOU
npupoie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «lleproguyeckas TadaUIAa XUMUYECKUX DIIEMEHTOBY,
«CtpoeHne MOJIeKybl BOJbD», «BemecTBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOMl MOJIEKYJbl», «CTpoeHHE MOJIEKYI
yrieBooBy», «CTpoeHre MOJIeKyn JUnuaoB», «HyKIeMHOBbIE KHUCIOTHI»,
«Ctpoenue Monekyiasl ATDy.

O0opynoBaHue: XMMHUYECKas [TOCyJia U 000pyJOBaHHUE.

JlaGopaTopHnasi padora «O0HapyxeHUE OCJIKOB C TOMOIIbIO KaU€CTBEHHBIX
peaKuumny.

JlabopaTtopnass  padora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUM KJIETKH

Tumnbel KJIETOK: JyKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CtpoeHure MpoKapuoOTHYECKOM KieTku. KieTouHas cTeHka OakTepuil 1 apxen.
Oco0eHHOCTH CTpPOEHMsI TEeTepoTpOo(dHON W aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crtpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJICTKHU.
[Inazmatuueckas wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYECKOU
MeMOpanbl. TpaHCroOpT BelecTB Yepe3 IIa3MaTUYecKyto MeMOpaHy: MacCHUBHBIN
(muddysus, obneruénnas auddysus), aKTHUBHBIN (IMIEPBUYHBIA U BTOPHYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMmOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, ¢aroruros3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa v QyHKIIMH KIETOYHOW CTEHKU PACTCHH, TPHOOB.

[utomnasma. [uto3omas. Ilutockener. [[BumxeHnne nuromiazMbl. OpraHou bl
kietkn. OmHOMeMOpaHHBIE OPTaHOWIBl KIETKH: JHAOIIAa3MAaTHYeCKash CeTh
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHuEe U (yHKUIHHU. B3aumocBs3b



OJTHOMEMOpaHHBIX OPraHOUAOB KiIeTKH. CTpOEHHE TpaHyJIsIpHOTO PETUKYIyMa.
Mexanuszm nanpasnenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas ¢yHkius anmnapata ['onpmku. Moougurkayus 6enxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeTOK. Kiterounslid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
Ipoucxoacoenue mumoxonopuii u nracmuo. Cumouozenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue U (PyHKUMHM MHUTOXOHIpuM u rmuiactul. [lepBuunsle,
BTOPUYHBIE M  CJOXKHBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOIIIACTHI BHICIIMX PACTEHUMN.

HememOpanusie opranouasl kiaeTku CTpoeHue W (YHKIIUHM HEMEeMOpPaHHBIX
OpraHOUJOB KJIETKHU. PuGocompl. Ilpomeorcymounvie Qunamenmeo.
MukpodunameHTsl. AkmuHogvle Mukpoguiamenmol. MBIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblX Kiemox. MukpoTpyoouku. KierouHbii
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB MW pEeCcHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnuvle Oenxu.

SAnpo. OGosouka siApa, XpOMAaTUH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHUE U
bynkuuu. SnepHslii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pPacHOJIOKEHHE
XpOMOCOM B HWHTEppa3HOM sjpe. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 mumose. oepmbiii
Mpaxcnopm.

Kinerounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

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

Tabmunpel 1 cxeMbl: «CTpoeHHE 3YKAPUOTHUYECKOM KieTKn», «CTpoeHue
JKUBOTHOW  KJIeTKW», «CTpoeHME  pacTUTENbHOW  KIETKW», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUIECKON KIETKI.

OOopyioBaHuEe: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpPOTIpEenapaThl OaKTepUabHBIX KIETOK.

JlabopaTtopnass pabora «l3ydyeHue CTpPOEHHUSI KIETOK PpPa3IUYHBIX
OpPTaHU3MOB).

IIpakTuyeckas padora «/3ydyeHune cBOMCTB KJIETOUHON MEMOpPAHbD».

JlaGopaTopnass padora «lccienoBaHue mia3MoiiM3a M JIEIUIa3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IlpakTnueckas paGora  «/3ydeHue  JOBUKEHUS  LUTOIUIA3Mbl B
PaCTUTENBHBIX KIETKAX).



Tema 6. O0OMeH BeliecTB M NpeBPallleHUE JHEPTUM B KJIeTKe

AccUMIIATINS ¥ TUCCUMIUISIIHS — JIBE€ CTOPOHBI MeTabomm3Ma. Tumnsr oomMeHa
BCIIECTB: aBTOTPO(MHBI W TeTepOTPOdHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHbIX Tpoueccax. DOepMEHTATUBHBIN XapakTep peakuuid KJIETOYHOTO
Merabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsr. Otnnunst pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aKTUBATOPhl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peaKkiuil OT pa3IMYHbIX PAKTOPOB.

[lepBUuYHBIA CUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCHUHTES.
Anoxcueennviti u okcueeHHwlll omocunmes y o6axmepuii. Ceemocobuparowjue
NUSMEHMbl U NUCMEHMbl PeaKyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Ipouecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOPOCTh (poTOCHMHTE3a. 3HAU€HHE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepHH, BOIOPOIHbBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Opoxenus. I[IpoaykTel OpokeHUS U HUX
WCIIOJB30BAaHUE YETOBEKOM. AHa’poOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npolieccax onosornyeckoro okucienus. Luknnueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeus memopaHHo2o epaduenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. llpeumyiecTBa a’poOHOrO IMyTH
oOMeHa BelecTB nepes] aHadpOoOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHa.

JleMoHCTpauumn

[Toptpersr: k. IIpuctin, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHUHTE3», « DHEpreTuUeckuii oomMen», «buocunTes
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBaHUE MJIsI MPUTOTOBJICHHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIpENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlabopaTtopuasi pabGora «/3ydyeHune (HEpMEHTATUBHOTO pACIICTIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KJICTKAX).



JlaGopaTtopnas padora «CpaBHeHue TmpoleccoB (oTocuHTE3a W
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOIICCCOB OPOKCHUSI M TBIXAHUSD.

Tema 7. HacaeacrBennasi uHGoOpMaIus U peaju3anusa eé B KJIeTKe

Peakunn marpudHoro cuHre3a. [IpuHINN KOMIUIEMEHTAPHOCTH B PEAKIIUAX
MaTpUYHOTO CcHUHTe3a. Peanuzanus HacneacTBeHHON uHpopmaiuu. ['eHeTnyeckuit
KOJI, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbeli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6nocuntese Genka.
YcnoBusi 6uocunte3a Oenka. KomupoBanue amunHOkucnor. Pomp pubocom B
OounocuHTe3e Oenka.

Cogpemennvle npedcmasieHus o cmpoeruu 2enog. OpraHuzaiys reHoma y
MPOKApUOT U 3YKApHOT. Peryisiius akTUBHOCTHM T'€HOB Yy MNpOKapuoT. I'mmores3a
onepona (®. XKako6, K. MaHno). MonekynsapHvle mexanuzmvl IKCHPECcuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus oOMEHHBIX
IIPOIIECCOB B KieTKke. KiieTounblil romeocTas.

Bupycel — HekiieTouHbie (OpMBI )KU3HU U 00JIMTraTHbIe apa3uThl. CTpoeHue
MPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akmepuogazos.
Obpamnas mpanckpunyus, pegepmasd, uHmezpasda.

BupycHbie 3a0oneBanusi yenoBeka, KUBOTHBIX, pacTtenuit. CIIN], COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamuz borvuiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ilpoepammupyemvie pynxyuu 6eaxos. Cnocodovt 00cmasKu 1eKkapcms.

JlemoHcTpanuu

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «l'eHeTHYecKuili Koy, «Bupyce»,
«bakrepuodarm».

IIpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH TUKJI KJIETKH

Knerounslii 1uki, ero mepuoanl W peryisiusa. Wutepdaza u  Mutos.
Oco0eHHOCTH TMpolieccoB, MpoTekarIux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHreTnyeckuid  (MOCTMUTOTHUYECKUM),  CHHTETHYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUI ) IepUO bl UHTEPGa3hI.

Marpuunsiii cunte3 JJHK — permukanms. Ilpunnunsr perumkanum JHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, aAHTUNAPAILICIBbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u



TenoMepasa. XPOMOCOMHBI Ha0Op KJIETKM — KapuoTul. JIUIUIOMAHbBI U
rarionHbI  HaOoOpel XpoMocoM. ['omomoruuynsie Xpomocombl. [lomoBbie
XPOMOCOMBL.

Henenne xmerkn — wmuto3. Craguu MHTO3a M TPOUCXOIAIINE B HUX
nporeccel. Tunbel Mmuto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perymsinuss MUTOTHYECKOrO0 IUMKIIA KIETKHU. lIporpamMmupyemas kietouyHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
nponugepayuu, ouppepenyuposxku, cmapenusi u eubenu xiemox. «L{ugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoHUpOoBaHus KiemxKu.

JleMoHCTpanun

Tabmunpl 1 cxembl: «OKW3HEHHBI LUK KIETKW», «Mutosd», «CTpoeHue
xpomocomy, «Pemmmkanus JJHK.

OO0opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpEILIKA JIyKa».

Jlaboparopnass  padora  «lM3ydyeHme  XpoMOCOM  HAa  TOTOBBIX
MHUKpOIIpenaparax.

JlaGopaTopHas paGora «Habmonenue MuTo3a B KJIIETKaX KOHYMKA KOPEILKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OAHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH  CTPOEGHHUS U JKU3HEIEATENIbHOCTH  OJHOKJIETOUHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIE
BOJOPOCIH, APYrue NpoTUCThI. KOJIOHNAIBHBIE OPTaHU3MBI.

B3auMoCBs3p 4acTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel H
cucteMbl opranoB. Opranu3M Kak eIMHoe 1einoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas,
MOKPOBHAs, MPOBOJASAIIAs, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTH CTpOEHUS,
(GyHKUMNA U PacloIOKEHHs] TKAHEH B OpraHax pacTEHUH.

TKaHU KUBOTHBIX U YEJOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCMHUTENbHAs, MblllleyHas, HepBHass. OcCOOEHHOCTH CTPOCHMS, (PYHKIUA U
pacIooKeHUsI TKaHEN B OpraHax KUBOTHBIX M YEIOBEKA.

Opransl. BereratnBHble M TeHepaTUMBHbIE Opranbl pacteHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3sMoB. Kapkac pacreHuii. CkeneTsl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblil W BHyTpeHHui ckener. CTpoeHue u
THUIIBI COCAMHEHUS KOCTEH.



JIBrokeHue  OpraHm3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MbliieuHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

IIutanne opranusmoB. IlormomieHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpHumosiocTHOE U
BHYTPHMKJIETOYHOE MNHIlIeBapeHue. [lnuTtaHne MO3BOHOYHBIX JKUBOTHBIX. OTIENbI
MULIEBApUTENBHOIO TpakTta. [IumeBapurensHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jprxanue opranu3MoB. JIpixanue pacteHuit. Jlpixanue xuBOTHBIX. J{uddyzus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHOe npixanue. /[pixarenbHas MOBEPXHOCTD.
XKabeproe u néroynoe npixanue. JIpixanre MO3BOHOYHBIX KUBOTHBIX U YEIIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MJIeKONUTaMuUX. Perymnsmus apixanus. JpixaTenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHH.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHoCcHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4yesoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. OBOJIIOLUOHHBIE
YCIIOKHEHUSI CTPOEHHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
ceplla U €€ peryJisius.

Brinenenue y opranu3moB. Beiraenenue y pacrteHuil. Bbinenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachbIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbIJACIICHUSI.
CBs3b MOJIOCTH TeJIa ¢ KPOBEHOCHOW U BBIAECIUTEIBHON cUCTEMaMU. BbleneHue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHEe MOYH Y UEIOBEKa.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3MoB. CrHopbl
OakTepuil M UUCTHl MNPOCTEHINMX. 3anUTa Yy MHOTOKJIETOYHBIX pacTEHUMH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3a1UThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX NpPOM3BOAHBIE.
3amura opranu3ma oT OonesHeil. IMmyHHast cuctema denoBeka. KiieTouHblii u
TYMOPJIbHBIH HUMMYHHUTET. Bpokn€éHHbIH U npuoOpeTéHHbIN crienuduaeckuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHuTeTa (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIE€BaHUM.

Pazgpaxxumocts U peryisinqus y  oprauusmoB. Pasnpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaszgpakumMocTts W perymanus y
pactenui. PocToBbIE BENIECTBA U UX 3HAUYECHUE.



HepBHast cucrema u pedrexTopHas peryisiius y >XKUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOLUOHHOE YCIOKHEHHE CTPOCHHSI HEPBHOW CHUCTEMBI
y XKUBOTHBIX. OTAENBl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['yMopasibHas peryJisilivs W 3HJOKPUHHAS CHUCTEMa JKUBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBI. JleMCTBHE T'OPMOHOB.
B3anMocBsI3p HEpBHOM U SHAOKPUMHHOW cHcTeM. [ unoramamo-runodusapHas
CUCTEMA.

JdeMoHCcTpaIMuA

[Toptper: U. I1. [1aBnos.

Tabmupr 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocrerimme», «Opranbl IBETKOBBIX PACTEHHUI»,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMmbIX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHue creds,
«CTpoeHrEe JNUCTOBOM IUIACTUHKW», «TKaHW XKUBOTHBIX», «CKEJIET 4eIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucremay», «/lpixarenpHas
CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MplIlieyHasi ~ CUCTEMay,
«BplienuTenbHas cHCTEMa», «OHIOKPUHHAA cucTeMay, «CTpOeHME MBILIIIBDY,
«Ummynurer»,  «KumeunonosmoctHele», «CxemMa  NUTaHUSA  PAaCTCHHI»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THAPBI»,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro udepBs», «HepBHas
cucrema pboid», «HepBHas cucrema gArymkum», «HepBHas — cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKONIUTaoIuX», «HepBHas cucrema yenoBekay, «Pedexcy.

OOopyioBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenapaTsbl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPATl TKAHEM, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHHi, repbapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIJIAXKHBIE IpEnaparbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECINO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHUE AJI1 JEMOHCTPALIMH MOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmasa U 0elKoB Mo IeHCTBHEM (epMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALMM OIBITOB I10 U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKMX, MEXAHU3MA
JBIXaTEJIbHBIX JBUKEHUMN, MOJIEIN TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTEHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHE sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUE M pa3BUTHE OPraHU3MOB



®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKIJIIOYasi BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  TMOYKOBaHHE, CHOPYJISALUA,
dbparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmHOkeHue. [lonoBble KieTKH, WM ramerbl. Meio3. Craaun
Meito3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecrto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponaspiieBoe pa3Butue. ['amerorene3 y uUBOTHBIX. [10JI0BBIE KENE3HI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnoaoTBOpeHHE U AMOPHUOHAIBLHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApY ) HOE, BHyTpeHHee. [lapTenorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPodIeM IMOPUOTOUU.
Konyenyusi mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
JKUBOTHBIX (Ha mpumepe Jsarymiku). [poOnenwe. Tumbsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JpOOJIEHUS MIICKONMUTAIOMUX. 3apOJIbIINIEeBbIe JIMCTKU
(racTpyssinius). 3aKiajKa OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE 4YacTeil pa3BUBAIOIIETOCsA 3apojbllia (SMOpPUOHAIbHAS WHIYKLHSA).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOIO KaK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrusiHue Ha 5>MOpHOHAIBLHOE PAa3BUTHE PA3IUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMUBOTHBIX. DBHOJOrMYeckoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOTro
pa3BUTHSA, UX PACIPOCTpPAHEHUE B MpupoAe. Tumbl pocta KUBOTHBIX. DakTopsl
PETYISIMU POCTA JKUBOTHBIX M 4yenoBeka. CTaauu mocTIMOPUOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U uesioBeka. [lepnoibl oHTorenesa yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['ametodur m cnopodut. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBanue crop B TMporecce Menosa.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE H  Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyIsIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JemoHcTpanuu

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



Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl OGecmosoro
pa3sMHOXKeHUs», «Pa3zMHOXKEHME XJIaMHIOMOHAIb», «Pa3MHOXXEHHE DBIIICHBI»,
«PazMHOXkeHue ruape», «Meio3», «XpomocoMbl, «I['amerorenes», «CtpoeHue
AWLEKIETKH U crepMaro3ouna», «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HENpsAMOE pa3BuTHe», «Pa3BuTHE MalCKOro xyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHre ceMsiH OJHOJOJIBHBIX U JIBYAOJBHBIX PACTCHHID, «KU3HEHHBIA LMK
MOPCKOW  KamycTb», <« JKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
MarnopOTHUKA», «JKU3HEHHBIN TUKII COCHBIY.

OOopyznoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaThl SHULEKIECTOK |
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHSA JIATYILIKIY.

JlabopaTtopHasi pabora «/3yueHue CTpoeHusl NOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

IIpakTnyeckas padora «BbIsBIIEHHE IPU3HAKOB CXOJCTBA 3apOABILIEH
ITO3BOHOYHBIX )KHBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB Pa3MHOXKEHHUS BBICIINX
pacTeHU».

Tema 11. I'eHeTMka — HayKka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. PabGoter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp oTedecTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6otel H. K. KonsrioBa, H. M. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHSA U CUMBOJIBL. | OMOJIOrHYHBIE XPOMOCOMBI,
aJUIEJIbHBIE TE€HbI, AJIbTEPHATUBHBIE NPU3HAKHA, JOMWHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAs JIMHUSL, TMOPHUIbI, TEHOTHI, (DEHOTHII.
OCHOBHBIE ~ METOABl ~ TE€HETUKU:  THMOPHUIOJIOTMYECKUN,  LMTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M.

JleMoHCTpauumn

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. @uimunuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxembl: «MeTo bl TeHETUKIY, «CXEeMBI CKPEIIUBAHUS.

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

HUCCIICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi THOPUIOB MepBOTO MoKojaeHus. [IpaBuno nomunupoBanus. Bropoii



3aKOH MeHaens — 3aKOH pacUICIUICHUs NMPU3HAKOB. L{UTONIOrMuYecKkrne OCHOBBI
MOHOTHOPHIHOTO CKpelnuBanus. [ umores3a 4ucToTh raMer.

AHanuzupytoniee ckpemmBanue. [[poMeKyTOUHbINH XapakTep HacleIOBaHMUS.
Pacuienienrie IpU3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacleoBaHusl  mpu3HakoB.  lluTosmoruyeckue  OCHOBBI  JTUTHOPUIHOTO
CKPEIIMBAHUSL.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HAcCJICJOBAaHUE TEHOB, HAPYIICHHE CLEIUICHUS MEXIAy TIe€HaMH. XPOMOCOMHAas
TEOPUS HACIECICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS To1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbIA IOJ. ['eHeTnuyeckas
CTPYKTYpa IOJIOBBIX XpoMOcoM. HaciienoBanre npu3HaKoB, CUEIUIEHHBIX C MTOJIOM.

I'enoTun kak uenoctHas cucremMa. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBECHHBIM aJuieiMm3M. B3amMoaelcTBHEe HEaICIbHBIX TI'€HOB.
KommniementaprHocts. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakKe (PU3NOIOTHYECKUX TPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO35MH — MHUKPOOHOM». ['€HeTHYecKHe acmleKThl KOHTPOJSI U
W3MEHEHUS HACJIEACTBEHHOU NH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPraHU3MOB.

JlemoHcTpanuu

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3akoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«ClermIeHHOe HacleoBaHUE TMPHU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotunn denmomeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHIBD,
«MHOX€eCTBEHHBIN ajljIenu3M», « B3auMoaencTBue reHoBy.

O6opynoBaHue: MoOJedb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
ruOpUIOB TEPBOrO TOKOJICHUS M pacHIeIUICHUs MPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBHUCHMOTO HAcCJIEJOBAHUSA NPU3HAKOB, MOJEIb JJIs
JEMOHCTpALMM CLEIJICHHOIO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEILIMBaHUS y APO30(PHITB».

IIpakTuyeckass padora  «l3ydeHue  pe3ylnbTaToOB  JUTHOPUIHOTO
CKpENIMBaHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH



B3aumopeiictBue reHotuna u cpeapl npu  (GopMUpoBaHMHM (HEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buasbl
M3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACIICICTBCHHAS.

MopaudukanmoHHas U3MEHYUMBOCTb. Ponb cpeasl B hopMUpOBaHHUH
Mo (UKAIIMOHHOW M3MeHYuBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psn u BapuauuoHHas kpuBas (B. Horanmncen). CoiicTBa MOauUKalMOHHON
U3MEHYUBOCTH.

['eHoTHIIMYECKasi N3MEHUUBOCTh. CBOMCTBA T€HOTUIMMYECKON U3MEHYMBOCTH.
Buapl reHOTUTTHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHAs.

KomOuHaTuBHas W3MEHYMBOCTHb. Meio03 M MOJIOBOM IIPOIlECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATHBHOW H3MEHYMBOCTH B CO3JIaHUHU
TEHETUYECKOTO Pa3HO00pa3us B peeiax OJHOTO BUA.

MyTanyMoHHasT W3MEHYMBOCTb. BHIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHIAYUUMPOBAaHHbIE MyTauuu. SnepHsle U
HUATOIUIa3MaTHYeckue mMyTtanuu. COMaTHYECKUE W TMOJIOBbIE MyTauuu. [IpuunHbI
BO3HUKHOBEHUsA MyTanuil. MyTareHol M MX BIMSHUE HAa OpPraHU3MBbL.
3aKOHOMEPHOCTH MYTAIMOHHOTO MPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIO0B B
HacienctBeHHo u3MenunBoctd (H.U. BaBunoB). BuesnepHasi U3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPOJb  DNULEHEMUYECKUX ¢Hakmopos 8
HACIe008aAHUU U UBMEHYUBOCMU (PEHOMUNULECKUX NPUZHAKOB ) OP2AHUIMOS.

JlemoHcTpanuu

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

Tabmuiet u cxeMbl: «Buasl  um3meHumBOCTHY», «MoauduKamoHHas
W3MEHUHMBOCTEY, «KoMmOuHaTnBHAS W3MEHUHMBOCTEY, «Meiiosy,
«OmonoTBopeHuey, «I eHeTndeckue 3a0o0ieBaHus YeloBeKay, « Buasl Mmytamuiig.

OO6opynoBaHue: XUBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IloCcTpoeHME BapUAIIMOHHOTO psAla U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckas padora «Mytamuu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIIpenaparax)y.

Tema 14. I'eneTnka 4esioOBeKA

Kapuotun uyenoeka. MexayHapoaHas IporpamMMa HMCCIIEIOBaHUS TE€HOMA
yejgoBeKa. MeToAapl  U3YYEHHS] T[EHETUKU  YEeJOBEKa: TIEeHEAIOrMYeCKHi,
OJIM3HEIIOBBIH, LIMTOTCHETUYECKUIA, MOIYJISALIMOHHO-CTATUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUUECKH . CoBpemeHHOE ONPEAEIIECHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUMUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO



[TI[P-ananu3a. HacnencTBenHbie 3a001eBaHus YeJIOBEKa. | €HHbIE 1 XPOMOCOMHBIC
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACNENCTBEHHOM MPEeapacroyioKEHHOCTHIO.
3HayeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUU T'€HETHUYECKUX
3a0o0yieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «TE€HETHYECKOTO Ipy3a». DTUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peITaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMY U XHUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolie cpeabl. ['eneTnyeckas
MPEAPACTIONIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JdeMoHCcTpaMu

Tabmuubr u cxemsl: «KapuoTun demoBeka», «MeToasl U3ydeHUS TEHETUKH
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTnueckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTukanust W CeleKuus. 3apoXKACHUE CEJNEKIUM W JOMECTHKALUU.
VYuenue H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUW. Ponb cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJT
#*uBOTHBIX. CopT, MmOpoaa, ImMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOU pabOThI.

Metonbl cenekuMOHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHIMBUAYaJIbHbIN. Oranbl  KOMOWHAIIUOHHOM  CEJIEKIIUU. HcnbiTanue
npousBoauTeNed MO MNOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHnoTuna mOTOMCTBa U OTOOP MO TEHOTHUITY ¢ moMotsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pekomOuHaHTHBIX JIHK 11 mosmydeHns ncxoqHoro Marepuana Jijis CeJeKIUH.

[Tomyuyenue MMOJIUTIJIOUIOB. BuyTtpuBnaosas ruOpUAN3aLINs.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  WHOpuauHr.  HepojacTtBeHHoe
CKpellluBaHue, Win ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpuausanus. [Ipeomonenune Oecrionus
MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITMN PACTCHUI U JKUBOTHBIX. «3eéHas
Dpesonoyusy.

CoxpaHeHUEe U U3YYECHHE T'C€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX PpOAWYEH IS CO3MaHUS  HOBBIX COPTOB W THOPUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpamnenue u ynpasgieHue
2EeHeMUYeCKUMU Pecypcamu CenlbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yesax YIYUUeHUs CYUecmeyouux U coO30anusi HO8bIX NOpPoo, TUHUL U KPOCCO8, 8



MOM 4Yucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIe008AHUl,
nepeodosvlx uoell U nepcnekmuHbIX MexHoN0UN.

JleMoHCTpanun

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

Tabmue! 1 cxembl: «LIeHTPBI MPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTypHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHX PSIOB B HACJIEACTBEHHOM HN3MEHUYMBOCTH,
«Metonpl cenexkuumn», «OTnanéuHas rudpuauzanus», «MyrareHesy.

JlabopaTopHnasi padora «/3yueHrue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUIN.

IIpakTueckas padora «lIpuBnBKa pacTeHUI».

IKckypeuss «OCHOBHBIE METOABI M JIOCTMIKEHHUS CEJIEKIHH PAaCTEHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoiorust ¥ CHHTeTHYECKasi OMOJIOT U

OOBEeKThI, UCHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJIbTYPBI, MUKPOOPTAHU3MBI, 150, XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHEe, TMOIYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJAEnHe. Mukpoouosornyeckuii cuHte3. OOBEKTbl MHUKPOOMOJIOTHYECKHX
TexHonorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.

CoziaHre TEXHOJOTMi U MHCTPYMEHTOB ILIEJICHANPABIECHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIBbIO ITOJYy4YEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX He BCTPEUYaroIIMecs B IPUPOie OMOCUHTETUUECKUE MY TH.

Kinerounasa unxeHepusa. MeTonbl KyJlbTypbl KIETOK W TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©  COMATHUYECKHUN
sMOpuorenes. lcmonp3oBaHWE TalIOuI0B B CEICKUMH pacTeHuid. [lonyuerue
MOHOKNIOHANbHBIX anmumen. HMcnonv3zosanue MOHOKIOHANbHBIX U NOJAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHHUE XKMBOTHBIX. METON TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
PASMHOACEHUSL CENbCKOXO3AUCTNEEHHBIX KYIbMYD.

XpoOMOCOMHass W TeHHas HHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W
koHcTpyupoBanue pekomouHanTHbix JITHK. Cozoanue mpanceenuvix opeanuzmos.
JlocTrokeHUssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEPHUH.
DKOJIOrM4eCKHe U ATUUECKHUE MTPOOJIEMbl T€HHOM HHKEHEPUH.

Menunuackue 6uotexnonoruu. [loctrenomuas nmudposas meaunuaa. [11[P-
JMAarHocTika. MeTa0oJIOMHBIN aHaliu3, TeHOLUEHTPUYECKUH aHalu3 MpoTeoMa



YEJIOBEeKa JUIsl OLICHKM COCTOSIHUSL €ro 3J0poBbs. M CHonb30BaHHWE CTBOJIOBBIX
kinetok. TaprerHas Tepamust paka. 3D-Ouommxenepuss g pa3pabOTKu
(yHIaAMEHTAIBHBIX OCHOB MEIUUMHCKHX TEXHOJIOTMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTMH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoJauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIUIIVHBI.

Co3nlaHre BEKTOPHBIX BAaKIMH C LEJIbI0 00ecnedeHHs] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBIEHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHCcTpaMu

Tabmuipet u cxemsl: «Vcnoap30BaHUE MUKPOOPTAaHU3MOB B MPOMBIIILIIEHHOM
IIPOU3BOJACTBEY, «KieTouHas nHxkeHepus», «I'eHHass HHXKEHEepUs».

JlaGopaTopHas padora «/3ydeHne oObeKTOB OUOTEXHOIOTUNY.

IIpakTnyeckas padora «llosrydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWIAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIOIHOHHBIX MNPEACTABJICHUN B
omnosioruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. /lapBuHa.

J{Brokynye cuiibl 3BoTIoIUK BUAO0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun dBommonuu (CTI). HeltpanbHas
teopust 3Bomound. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorud. 3HA4YEHHE
HBOJIIOLIMOHHON T€OPUH B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA.

JemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. llImansraysen, [x. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoii mnpuponbl (o K. Jlunuew)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHnid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBanue», «llopoasl romybeit», «MHoroobpasue KylabTYpHBIX (GopM
KarmycThl», «[lopoasl JoOMamHuX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB



(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBHXKYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUUECKON TEOPUH 3BOJTFOLII.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAnus Kak 3JIEMEHTAapHas €IMHULA 3BOJOUMH. COBPEMEHHBIE METOIBI
OLICHKM TEHETUYECKOrO pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHooHAa TOMYJSIUM KaK d3JIEMEHTAPHOE HBOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

OnemeHTapHble (HAKTOPHl (IBMKYIUE CHUJIbI) 3BOJIOLUMU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHANpaBJICHHbIE W3MEHEHMsS YacTOT ajulesied B  Homyauusx. OPQexr
ocHOBaTenA. IDggexm oOymuiiounoco eopaviuwika. CHuUdCeHUe 2eHemu4eckKo2o
pasnoobpazus: npuuunsl u cireocmeus. llposenenue s¢pgpexma Opeiicha eernos 6
oonvuux u  Mmanvlx  nonynayusx.  Mwurpanuu.  M3onsauus  TOMyIISIuvi:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMOJI0ruuecKast (penpoyKTUBHAs).

EctecTBeHHBII 0TOOp — HampaBisiOmMil  Qakrop 3Boiaouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOMIMI,  pa3pbIBAIOIINN
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUH.
Bo3HUKHOBEHHE  MpPUCNOCOOJIEHU y  Opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOaeHuid y opraHu3smMoB: MOpP(OIOrH4YeCcKue,
¢uznonornyeckue,  OMOXUMHYECKHE,  MoBedeHUYeckhe.  OTHOCUTENBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BugooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIOIMU. M3o0msiius — kitodeBor (aktop BuaooOpazoBanusa. Ilytu u
CIocoObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMIIAaTpUYECKOe  (DKOJOTHYECKOe), «MTHOBEHHOE»  (TIOJUIIONAN3ALIMS,
ruOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BONIOIMOHHONM OHWONOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMAPa3UTOB U UX
x0351eB. MexaHnu3mMbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JdemMoHcTpanuu

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

Tabmuslt 1 cxeMbl: «MyTallMOHHasE H3MEHUYMBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «JIBuxymme
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas M30JSIUS MOMYyJALUNA CeBaHCKON (dopenmy,
«l'eorpadmueckass M30JSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIIBI



naypckoin», «llomynsiiuoHHbIE BOJHBI YACIEHHOCTH XUITHUKOB U )KEPTB», «Cxema
JEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 32 CYIIECTBOBAHUE,
«MBnycrpranbablii MenaHnu3mM», «JKuBble UCKomaemble», «[IoKpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornyeckue ananranun», «lIpucrnocoOIEHHOCT OPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Buupl-nBoHUKN», «CTpyKTypa BUAa B
npupone», «Crnocodsl BUI0o0OpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BHI000pA30BAaHUE BHUJIOB CHHUID),
«ITomumnouasl pacteHuit», «KamyctHo-peneunblii ruopu.

Oo6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTUIL U
3BEpel C MNpUMEpaMH pPa3IMYHBIX MNPUCHOCOOJEHUN, 4Yyuyeraa NOTUI U 3Bepei
pasHBIX BHJAOB, TrepOapuM pacTeHUH OJM3KUX BHJIOB, 00pa30BaBIIMXCA
Pa3IMYHBIMH CIIOCOOAMU.

JlabopaTtopuasi paGora «BblsiBIeHHE H3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlaGopaTtopnass  pabora  «lIpucmocobneHuss  opraHu3sMOB M HUX
OTHOCHUTENIbHAS LEIECO00Pa3HOCTDY.

Jlabopatopuass pabora «CpaBHEHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3Bo1IoIMs U €€ pe3yJibTaThl

Metonbpl W3ydeHUS MaKpO3BOMIONMHU. [lall€OHTOIOrMYECKUE  METOMBI
u3ydyeHus oHBomouuu. Ilepexomnsle QoOpMBI U (QUIOT€HETUYECKHE PSAbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yueHus sBoironuu. CpaBHeHHE GIIOpBl U
(dbayHbl MaTepuKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emun. Bujsi-
SHAEMUKHU U PEIIUKTHIL.

OMOpPHUONIOrHYECKHE U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3MBbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonornynsie reHbl. COBpPEMEHHBIE METO/ABI MOCTPOCHHS (PUIOreHEeTHYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTalIMH U SBOJIIOLMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOOIUU. [Ipunyun cmenvl QyHKYUI.
HeoOpatumocTs 3Bommonnu. AnantuBHas paiuanus. HepaBHOMEpHOCTh TEMIOB
HBOJIFOLIUY.

JleMmoHcTpanuu

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



Tabmuipl U cxembl: «OUIOTCHETUYECKUIN PAJ JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepbl»,  «Cteronedansy,  «Punnodutey,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HB 3eMin», «Jllpelid KOHTHHEHTOBY,
«Penuktely, «HadanpHble cTaauu SMOPUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeloBeKa W IMIUMIaH3e», «l1aBHBIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OOopyznoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPTraHW3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxokaeHue U pa3BuTHe JKU3HU Ha 3emJie

HaydHble TrUMOTE3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
naHcnepMusi. JloHaydHble IPEJCTaBICHUS O 3apOXKJICHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBepKeHKE ornbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxxaeHue sKU3HU U aCTPOOUOJIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reosoruyeckasi) JBOJIOIHUA. XHUMHYECKas HdBOIIONUSA. AOHOICHHBIM CHHTE3
OopraHu4eckux BemecTs 3 Heopranudeckux. Omeir C. Muiepa u I'. IOpw.
OOpazoBanue mnonuMepoB u3 MoHomepoB. Koanepsatnas runoresa A. .
Onapuna, TMnoTe3a nepBuyHoOro OyiapoHa Jlx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumbl (T. Yek) m runoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH.

Hcropuss 3emumn U MeroAsl €€ u3ydeHus. VIckomaemble OpraHM4ecKue
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass U aOCOIIOTHAsS
reOXpOHOJIOTHS. [ €0OXpOHOJIOrMUeCKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.

HauvanbHbie 3Tanbl opraHudeckord HBOMOUMU. [logBIEeHHE H HBOTIOLUA
NEPBBIX KJIETOK. DBOJIOLHMSA MeTaboau3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
Crpomaronutsl. [IpokaprOTHI M 3yKapuOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpYycOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HUKHOBeHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBiieHue CIOpOBBIX pacTeHUN U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. [IpoucxoxxaeHue IBETKOBBIX
PaCcTCHUMN.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJIICHHE COBPEMEHHBIX
tumnoB. [lepBbie Xxop0BbIe )XKUBOTHBIE. JKHU3HB B BO/E. DBOIIOLUS MO3BOHOYHBIX.



[Mpoucxoxnenne amuoOuit u pentunuid. [IporcxoxaeHne MICKONUTAIOMIUX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMje MO ’paM W MEepUodaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaiiHO30M. OOm@as xapakTepucThka KiIuMara U
reOJIOTMYECKUX MponeccoB. llosBieHne W pacuBeT XapaKTEPHBIX OPTraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MPOUUIOro. IIpuynHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6uopasHooOpas3ust Ha 3emiie.

CoBpeMeHHas cuUCTeMa opraHudeckoro mupa. [IpuHiumnel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnasmanuanwy, JI. Tlactep, 1. . Meununkos, A. U.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuie u cxemsl: «CxeMma onbita @. Penny», «Cxema onwita JI. [lactepa no
M3YYCHHIO CaMO3apOoKIeHMs XKu3HW», «Cxema ombita C. Mmmepa, I'. HOpn»,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OpraHUYecKoi 3BoonUn», «Cxema 00pa3oBaHUsI DYKapHOT
nyTéM cumoOunoreHeza», «CucremMa XUBOM NpUpoAbl», «CTpoeHue BHUPYCAY,
«Apomopo3bl  pacteHuit», «PuHHOMUTHY, «OIHOKIETOUHBIE BOJOPOCIN,
«MHorokietounsle Bogopocian», «Mxwm», «IlanoporHukny», «l'onocemMeHHbIE
pactenusi», «Opranbl ILBETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «ApoMopdossl KUBOTHBIXY», «lIpocteiimme», «KuiedHomnonocTHbIEY,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItuuspy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeuckou spey, «Pa3Burne )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne xu3HU B
MAJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pe», «Pa3Butne Ku3HU B
KaltHO30HMCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: TepOapuu pacTeHUM pa3IUYHBIX OTACJOB, KOJUICKIUU
HAaCEKOMBIX, BJIAKHBIEC IIPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUU
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSKH OPraHUYEeCKUX
OCTaTKOB OPIaHU3MOB.

Bupryanbnasa  sa0oparopHas paGora «MoaenupoBaHUE — OIBITOB
Munnepa—tOpu no n3ydeHnro abMOreHHOTO CUHTE3a OPraHUYECKUX COSTUHEHH B
MEePBUYHOM aTMOchepey.

JlabopaTtopnasi padora «/3yueHue M omnucaHuWE HMCKONAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).



IIpakTuyeckas padora «l3ydeHue OCOOEHHOCTEH CTPOECHUS pPaCTEHUM
Pa3HbIX OTAEIIOBY.

IIpakTnyeckas padora «/3yuyeHue 0COOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOTeHe3

Pa3nenbl v 3aaa4n aHTPONOAOTUU. METO Il AHTPOTIOJIOTHH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUU YesoBeKa. PemurunosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMUA. CHCTEMATHYECKOE MOJ0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPQOJIOTUIECKHE, AMOPHOTOTUYECKUE, (hH3HOTIOTO-OMOXUMUYECKHE,
noBezeH4Yeckue. OTINYMS YeIOBEeKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSA3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE IrOJIOBHOTO MO3ra U BTOPOW CHTHAJIbHOU
CUCTEMBI.

JIBrkymne cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOTrHYeCKUe, COL[UaIbHbIE.
CooTHoLIEHNE OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OCHOBHBIE CTaJMM aHTpoOIOreHe3a. PaHHHE YeloBEKOOOpa3HbIE OOE3bsHBI
(POKOHCYJIbI) ¥ pAaHHUE MOHTHJIBI — OOIIUE MPEIKH YeTIOBEKOOOPa3HBIX 00€3bsiH U
J0Jed. ABCTPAJIONMUTEKU — JABYHOTHE MPEAKHU JOJeh. YeloBeK yMeEblil, IEpBbIC
W3TOTOBJICHUS OpyAuM TpyAa. YeloBeKk NMpAMOXOASAIIMN U NEPBBIM BBIXOJ JHOAEH
3a mpenensl  Adpuku. YenoBek reiaenbOeprckuii — - oOmMM  Mmpesok
HEaHJEPTAIBCKOTO YEJIOBEKa M YEJIOBEKa pasyMHOro. YenoBek HeaHIepTaIbCKUI
KaK BHJI JIIOJEH XOJIOJHOTO KjiuMara. YeJoBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHME KOHTHMHEHTOB 3a mpenenamMu AQpuki.
[TaneoreneTrka u NajgeoreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO ueJioBeKa. EcTecTBeHHBIA OTOOp B MOIMYJISIUAX
yeyioBeka. MyTanuoHHBIN Tiporiecc U noiaumopdusm. [lomynsiroHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(PpQPexT ocHOBATENs» B MOIMYJSIUAX COBPEMEHHOTO
YeJI0BEeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeouiHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHcKasi). BpeMs u myTu pacceleHus 4YenoBeKa IO IUIaHETe.
EnuHcTBO  4yenmoBeweckux — pac. HaydHass  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoOneHHOCTh YeNoBEKa K pa3HbIM YCJIOBUSIM OKpY)KaroUIed Cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOIOTHIO YeTIOBEKA.

MexauciuruiMHapaele  MeToAsl B ¢u3ndecko  (OMOJOTHYECKO)
AHTPOIIOJIOTMM.  DBOJIOLUHMOHHAS  AHTPONOJIOTHS M MAaJCOAHTPONOJIOTHS



YEJIOBEYECKUX MOMYyJsIuid. broconuanbHble UCCIe0BaHUs MPUPOABl YEIOBEKA.
HccnenoBanre KOIBOTIONHUH OMOJIOTMYECKOTO M COIMAIBLHOTO B YEIIOBEKE.

JleMoHCTpanun

[Toptpertsr: Y. HapBuHn, JI. Jluku, 4. . Porunckui, M. M. ['epacumos.

Tabnuipl u cxembl: «MeToabl aHTpONOJIOTUNY, «['0JIOBHOM MO3T YenoBeKay,
«UYenoBekooOpa3Hbie 00e3bsHB», «CKENeT dYeloBeKa M CKEJeT IITMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIFOIIMOHHOE
JIpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOISIIMIY, «JleHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITambl SBOJIOLNHN YEIIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, MPEAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEAKOB dYEJOBEKa, penpoAykiuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU W OHOJNEHCKUMH CIOKETaMH TPOUCXOKICHHSI UEIOBEKa,
dboTorpaduu Hax0I0K KCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yepena ueloBeKa M deperna IIMMIIaH3€, MOJENIb KHUCTH 4YeJIOBEKa U KHUCTHU
IIUMITaH3€e, MOJIEJIN TOpCca MPEIKOB YeIOBEKa.

JlabGopaTopnasi padora «lV3yueHne OCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Dkojsiorusi — Hayka 0 B3aHMOOTHOUICHHUSAX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Karollei cpeaoi

3apoxaeHue U pazButue sxkosoruu B Tpynaax A. ['ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sK0oJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metoasl skosioruu. IlosieBbie HaOMIOACHUS. DKCIEPUMEHTHI B DKOJIOTHU:
OpUPOAHBIE W JlabopaTopHble. MoOJETUpOBaHHE B HKOJOTUU. MOHUTOPHUHT
OKPY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHAILHBIN U TJI00ATbHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33pEHHE KaK OCHOBA CBSI3€il 4enoBedecTBa ¢ Mpupojoi. dopmupoBaHue
AKOJIOTUYECKOMN KYJIbTYpPhl U KOJOTHUECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpauumn

[Toptpetsr: A. I'ym6oasar, K. ®@. Pynee, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuipel u cxembl: «Pazgensl skomorun», «MeToasl sKojoruny, «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEH CPEeIby.

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTHYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS



Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukarus
HKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHbie. Oo1ue
3aKOHOMEPHOCTH JeHUCTBUS dKojorudeckux (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak sKosornueckuit ¢akrop. JleiicTBue
pPa3HBIX YYACTKOB COJIHEYHOT'O CHEKTpa HA OPraHU3Mbl. DKOJOTMYECKUE TPYIMIIbI
pacTeHUil W >KUBOTHBIX IO OTHOUIEHWIO K cCBeTy. CHUrHalbHasi poOJib CBETA.
DOTONEPUOIU3M.

Temmeparypa kak skosioruyeckuii dakrop. JlelicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skonorumdyeckuir ¢aktop. I[lpucrnocoOnenuss pacTeHUil K
NOJIEpKaHUI0 BOJHOTO OanaHca. Knmaccudukanusi pacTeHH MO OTHOILEHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
IyOMHHAsT ~ MOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  (PU3NKO-XUMHUYECKHE
O0COOCHHOCTH cpeji oOuTaHusl opraHu3MoB. llpucrnocoOneHuss OpraHu3MoB K
YKU3HM B Pa3HbIX Cpellax.

buosornueckne putMbl. BHemHne u BHyTpeHHUME pUTMBL. CyTOYHBIE H
roJInyHble pUTMBI. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie Qopmbl opraHuzmoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
JXKuzneHnHble POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHUE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOMOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa KU3HU.

buotnueckue  ¢dakTophl. Buner  OuoTwdeckux — B3aUMOJICHCTBUIL:
KOHKYPEHLUs, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpoduueckue
B3aUMOJIEUCTBUS  (TomuYeckue, (Qopuyeckue, ¢padbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUN [UIsl CYIIECTBOBAaHUS OpPraHW3MOB B Cpele
obutanus. [I[pUHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JemoHcTpanuu

Tabnuiel U cxembl: «IKojoruueckue ¢akTopb», «CBETOBON CHEKTPY,
«IKOJOTUYECKUE TPYMIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TemIoKkpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
KHUBOTHBIX», «Cpeapl o0OWTaHHS OpPraHU3MOBY», «bHOIOTHYECKUE PUTMBI»,
«Kuznennbie  Qopmbel  pactenmity, <« KuszHeHHBIE (GOPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenmn



nuTaHus», «XumHuyectBo», «llapasutusm», «Koukypenuus», «CumOm03»,
«KommeHncanuzmy.

O6opynoBanue: repbapund pacTEHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSIHUIO Pa3IUYHBIX SKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIC PACTEHUS, repOapuy U KOJJICKIUN TETUIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHHM, dydesla NTHUI] U 3Bepel, repdbapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIII, KOJUJICKIIMH >KUBOTHBIX, OOUTAIOIIMX B Pa3HbIX Cpelax,
repOapu U KOJUICKIIMM PpACTEHUM M IKUBOTHBIX, OOJAAIOIIUX YepTaMu
MPUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHSAM YCJIOBUM XHU3HU, repOapuu M
KOJUICKIIUA PACTEHUH M JKMBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJIJICKIIUU
KUBOTHBIX, YYACTBYIOIIMUX B PA3JINYHBIX OMOTHUECKUX B3aUMOICUCTBUSX.

JlaGopaTopnass pabGora «BplIsBIeHHE NPUCTIOCOONIEHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlaGopaTopnasi paGora «BpbisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHD».

JlabopaTopnasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH pacCTeHUN U3
Pa3HBIX MECT OOUTAHUY.

Tema 8. IKo/10rust BUAOB U MOIYJIA UM

OKOJIOTUYECKHE  XApPaKTEpUCTHKUA  MOIYJISLHH. [lonynsauua  Kak
ouonoruueckas cuctema. Posib HEOTHOPOIHOCTH Cpenibl, (PU3HMUECKUX O0aphepoB U
0COOEHHOCTEW OMOJIOrMU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisauuid. OCHOBHBIE TOKa3aTeau NOMYJSLUWN: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pACTHasi M TOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUS.

DKoJiornyeckass CTpykrypa nomyasund. OLeHKa YUCIEHHOCTH MOIYJISIIUH.
JAvHamuka monyisiuuu U e€ peryisiiusa. buoThdeckuil MOTEHLIHaN MOIMYJIALUY.
MopenupoBanue IMHaMUKH NOMyIssUuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH TOMYJSIIUN: Poyib (PaKTOPOB,
3aBUCSUIMX U HE 3aBUCSAUIMX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 HKoOJOTMYECKON HUIIE BUaa. MecrooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XartuumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Huy. [loTeHnnanbpHas U peanu30BaHHAs HULLIN.

Bun kak cucrema nomynsinuil. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTPaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTM TIOBEJIEHUS M MHIpalUil JKUBOTHBIX. buosiornueckue
WHBA3UU 4yKEPOIHBIX BUJOB.



JleMoHCTpanun

[Toptper: JIxx. . XaTunHCOH.

Tabmumbl W cXembl: «DKOJIOTHYECKHUE XaPAKTEPUCTHKU —TOMYJISIIHNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  momyisiqum», «Bo3pacTHble  NHUpPaMHJIBI
nonyysiun», «CKOpPOCTh  3aceleHUss IOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonoruueckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUH KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucnocoOneHuss ceMsH  pacTeHUH K
pacCeeHUION.

Tema 9. Iko10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3Mamu B OHMOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJYIEHThl, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu U cetu. AOMOTHYECKHE OJOKHU
skocucteM. [1ouBbI U Wbl B 3KOcucTeMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE = TIOKa3aTelau  dKocucTeMbl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIBI Uucel, OMOMAaCChl U SHEPTHH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. Dnyxmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBL. AHTPOIOIEHHBIE BO3JCHUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03EP U peK. DKocucmembl Mopeti u
oKeanos. Ixocucmemvl MYHOp, 1€co8, Cmenel, nyCmbitb.

AHTpOIIOTE€HHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznuuus
MEK]ly aHTPOIIOT€HHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoxackas
bnopa u ¢ayna. CunaHTpomnuzalusi TOpojJcKoi ¢ayHbl. buonoruueckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocucTemMax. Ponb kackaonozo 3gpgexma u 6udo8-30upukamopos (Kirouesvlx
6U008) 8 yHKkyuoHuposanuu sxocucmem. IlepeHOC SHEPrUU U BEUIECTB MEXKIY
CMEXHBIMU SKOCUCTEMAMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISALIMNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3ECHCTBUM.

Mexarnusmol 8030eticmeus 3aepA3HeHUU  pPA3HbIX munoe Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,



OCHO6bl IKoJlo2uv4ecKoco HOPMUPOBAHUA aAHMpPONOScEHHO2O0 8030€eliCmaEUsl.
MCTOI[OJ'IOFI/IH MOHHUTOPHHI'da CCTCCTBCHHBIX U dAHTPOIIOI'CHHBIX SKOCUCTCM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoleHO3a»,  «DKOCUCTEMA

HMIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOMHOTO jeca», « OyHKIIMOHAIbHBIC
TPyNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBOpoT BEIIECTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « IKOJIOTHUECKas MTUPAMHIA YUCEID,
«IKkonoruyeckas nupamuia OMOMacChly, «IKOJOTHUECKass MUpaMua SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mnocie
noxkapa», «9KocHUCTeMa 03epay, «ArpoueHo3», «KpyroBopoT BeIIeCTB M MOTOK
SHEpPruH B arporeHose», «[Ipumepsr ypboskocucTem.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, Yydelia MTUL U
3Bepel, repObapum KyJbTypHBIX U JUKOPACTYIIMX PACTEHUMN, aKBapUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi pabora «M3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

JKCKypcHs «DKCKypcusi B TUIIMYHBINA OuoreoueHo3 (B AyOpaBy, Oepe3HsIK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeust «IDKCKYpCHs B arpO’KOCHCTEMY (HA TOJ€ WIA B TEIUTHYHOE
XO3SIHCTBO ).

Tema 10. buocdepa — riodanbHas 3KoCUCTEMA

buochepa — obmiennanerapHass oOojiouka 3eMilHM, TNIe CYIIECTBYET WIIH
CyILLECTBOBaJa >kKM3Hb. PazBuTHe npezacrtaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. Ob6aactu 6uochepsl u e€ cocran. Kupoe
BEIECTBO Orochephl U ero PyHKITUH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepbl. OcobeHHOCTH Ouochephl Kak
rJ100aIbHOM 3KOCcUCTEMBI. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXMMHUYECKHE LUKIIBI (YIiiepoaa, a3oTa). PUTMUYHOCTD sIBIIEHUN
B Ouocdepe.

3oHanbHOCTE Omocdepnl. Ilonarne o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJIpa, XBOIHBIE Jieca, CMELIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CaBaHHBbI,
MyCTHIHY, TPOTIMUECKUE JIeCa, BEICOKOTOPhs. Kimmar, pacTUTENbHBIN U KUBOTHBIHI
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIHANIA U
onocdepHbIX QPYHKITHI.

JleMmoHcTpanuu

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



Tabmumpr u cxemsl: «l'eocdepsr 3emnmn», «KpyroBopoT asora B mpupoaey,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopoT Kuciopojga B MPHUPOJIE,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IIInpokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponudeckuii jiecy.

O6opynoBanue: repbapuu paCTCHUN pa3HBIX OMOMOB, KOJUICKITH JKUBOTHBIX.

Tema 11. YennoBek u okpy:kaomias cpeaa

OKOJOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue denoBeka Ha
ouocepy. 3arpszHeHue BO3IyIIHOW cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOOHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBINA U KUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO MU KUBOTHOrOo MHpa. OCHOBHBIE NPUHIUIBI OXPAHBI MPHUPOIBI.
Kpacasie xkHuru. Oco0o oxpansemblie mpupojansie Ttepputopun (OOIIT).
Bboranudeckue casibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOIO PA3BUTHUS UYEJIOBEUECTBA U MPUPOJIBI.
PanmonanbHOE ~ TPUPOJONONIBL30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emuu. OOmMEe 3aKOHOMEPHOCTH TIOOATBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €T0 BEPOATHBIE TOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHIA Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoBbl
9Kopeaburumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCTEM.

JlemoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepbl», «3arpszHeHre nouBb», «llapHukoBbld  3PdekT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY», «MOJEIN YIIPABIIEMOTO MUPAY.

O6opynoBanue: (ororpaguu OxXpaHsSEMbIX pacTeHUM U >KUBOTHBIX KpacHoit
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.

IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOI'PAMMBI 11O
BUOJIOI'MN HA YPOBHE CPE/ITHEI'O OBIIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJBbBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
OOyYarOIIMMHUCS TPOrpaMM  CpeIHEro o0Imero o0pa3oBaHUs: JUYHOCTHEIE,
MeTarpeJIMETHbIC U TIPEIMETHBIE.



B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBbI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHNE OOYJAIOIIMMUCS POCCUHCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIbHOCTH
U CaMOONpPEACNICHUIO, Haluuue Mmomueayuu K OOy4eHHIO  OWOJIOTUH,
yejleHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIECHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUYECKUX TPAAUIIUN pPa3BUTUS OUOJOTHUUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHM, IIPUCYIIIUMU CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue NpasoCO3HAHUs  DKOJOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMAasumb 1IeJIA U CTPOUTH KU3HEHHBIC TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MIPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B E€IUHCTBE YYEOHOW M BOCHUTATEIBHON JESITEIBHOCTA B COOTBETCTBHH C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBaKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapllIeMy MOKOJICHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TpaguUMsM MHOTOHAllMOHAJIbHOrOo Hapoaa Poccuiickoit dexpepanuu, nNpupoae u
OKPYKaIoUIEH Ccpeie.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peai3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENIBHOU NESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIUKA O0YYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENBHBIX 3a/a4, BBIMOJHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3UIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;



YMEHUE YYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOSXKICHUSMHU, KYJIbTYPHBIMH IIEHHOCTSMH U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOILIECCE COBMECTHOTO BBITTOJIHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILICHHSI K MHEHHUIO OIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATETLHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

chOpMHUPOBAHHOCTh poccuiickoi IpaKIaHCKON UJCHTUYHOCTH,
MaTpuoOTU3Ma, YBaXXKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
Ponunoy, ropmoctm 3a cBOM Kpau, CBOXO PoauHy, CBOHM f3BIK M KYJIBTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTUXEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIEeCTBa;

ujeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHUE JTyXOBHBIX LIEHHOCTEN POCCUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBAa TBOPUECKOM JIMYHOCTH;

5) ¢usuueckoro BocnutraHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJIy4yns:

NMOHMMAHUE W peaju3anus 370pOBOTO W 0€30MacHOro o0pas3a KU3HH
(310poBO€  TIMTAaHHWE, COONIIOJIEHWE TUTMEHUYECKMX TIpaBUJl W HOPM,



cOQIaHCUPOBAHHBIM PEXUM 3aHATHH U OTABIXa, peryspHas ¢uzndeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYIECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3/I0OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AKTUBHOW JESITENIBHOCTH TEXHOJOTMYECKOW WU COLMAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJTHATH TaKyIO JAEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cdepaMm MnpodhecCHOHANIBHON ACSITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccun U pPeal30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JI0TU4e€CKOIr0 BOCIIMTAHMS:

HKOJIOTHYECKH II€JIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOYHHKY
JKWU3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIIIEHUE YPOBHSI HKOJOTMYECKON KYJIbTYpbl: MPUOOPETECHUE OIMBITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble NpPU HU3YYEHUU OUOIOTHUU
3HaHWST W YMEHUS TPU PEIICHUH TMpoO0JieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOOIOIb30BaHUEM  (COONIOZCHUE  TPaBWJI  TOBEACHHS B TMPUPOJIE,
HaMpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B DKOCHUCTEMaxX, OXpaHy BHUJIOB,
KOCUCTEM, Orochepbl);

AKTUBHOE  HEMNPUITHE JCUCTBUM, NPUHOCAIIMX BpEI  OKpPYXKaroueu
MPUPOIHON Cpejie, YMEHHE MPOrHO3UPOBATH HEOJIATONMPHUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUI U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO IKOJOTHYECKOTO MBIIICHHUS, YKOJIOTUUECKON KYJIBbTYPHI,
oTbITa NeATEeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTUUECKOMN JIESITENBHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHW M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SA3BIKOBOM M UYUTATEJIbCKOW KYJIBTYpPhl KaK CpeICTBa
B3aMMOZEHCTBHS MEXKIY JIFOAbMU U NTO3HAHUS MUPA,;

MOHMUMAaHUE CHenupUuK OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
(GbOopMUPOBaHNUN PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU ILIEIOCTHOTO
IpPEJCTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IUHCTBE IPHUPOJIbI, YEJIOBEKa U
o0miecTBa, B IO3HAHUMM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHMH Npo0sieM
COXpPaHEHUsI IPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0OecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pPEeCcypcHble  MNPOOJIEMBI  Pa3BUTHS
4eJI0BEYECTBA, IIOUCKA MyTEeH BBIXOJA U3 INIOOAIBHBIX IKOJIOTUYECKUX MPOOJIEM U
oOecrieyeHusi mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMUECKUX 3HAaHUM B LEJIIX
NOBBILIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMO
IIPU U3y4YE€HUH OMOJIOTHH;

NIOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IOJy4YaeMble 3HAHUA JJs aHajuu3a u
OOBSICHEHMSI SIBICHUM OKpPYXKArOIIEro MUpa M MPOUCXOAAIINX B HEM U3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
peleHus: npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYalLINAX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYILIECTBIISATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HaHMA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHMSI yueOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCA
MEXIUCUUIUITMHAPHBIE (MEXIIpEIMETHbIE) OOUIeHAYYHbIE TOHATHUS, OTpa)Karollue
LEJIOCTHOCTh HAy4YHOW KapTUHbI MHpa W CHeUU(PUKY METOJIOB IO3HAHUA,



UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CUCTEMa, Hay4YHBIN (paKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHUE,  HAOMIOJICHUE, W3MEpPEHHE, OKCIEPUMEHT U  JApYrue);
yHUBEpCaJIbHbIC ydeOHBIC JchCTBHS (ITO3HABaTENbHBbIC, KOMMYHHUKATHBHBIC,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMA OOYYaloOIUXCs; CIIOCOOHOCTH
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHPOBO33pEHUYCCKAC 3HAHMS HW  YHUBEpPCaJbHbIC yYeOHBIC JICHCTBUS B
MIO3HABATEJILHON M COIMAIbHOM MPaKTHKE.

B pesynprare wu3ydeHHs OHOJIOTMM Ha YypOBHE CPEIHErO0 OOIIEro
oOpazoBanuss y oOydJaromerocs OyayT CcGhOPMHUPOBAHBI ITO3HABATEIIHHBIC
yYHUBEpCaAIbHBIC YI€OHbBIE NCHCTBUSA, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
NEUCTBUS, PETryJATHBHbIE YHUBEPCAIbHbIC YyueOHBIE JEWCTBHUS, COBMECTHAs
JIESITCIIbHOCTb.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIeTro
00pa30BaHus JOJKHBI OTPaXKAaTh:

OBaagenne YHHBEPCATbHBIMHU yueOHBIMU NMO3HABATEJbLHBLIMH
AEUCTBUSIMM

1) 6a30BbIe JJOTHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh TIPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, Ki1acCu(UKAIIUK, 000OIICHNUS ), PAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIPENCNATh 1EIU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABIICHHBIMH IICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TIOHATHUS JIsl 0OBSICHEHUS (PaKTOB M SIBIICHUM
YKWBOW MPUPOJBI;

CTPOUTH JIOTHUECKHE pPACCYXIACHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IETbHBIE CpencTBa TS peACTaBICHUS
CYIIIECTBCHHBIX CBSI3¢l M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaKK€  TMPOTUBOPEUYMU  Pa3HOTO  POJda,  BBIABICHHBIX B PasIMYHBIX
MH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIU3a WMEIOIIMXCS
MaTepHaATbHBIX M HEMATEPUATIBLHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCIOBHUAX  PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCC/Ie0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIbHOCTH,
HaBbIKAMHU  pa3pellieHus MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BUJIBI JACATEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTyalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIATh I[IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIH3UpOBaTh 3a1ady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUThb APryMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpEIICHHUs 3aJayd  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIEHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMEThb MEPEHOCUTh 3HAaHHS B IO3HABATENIbHYIO M MNPAKTHUECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WMHTepHeTe), aHaIU3upOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM MpencTaBiIeHUs, KpUTHUECKHU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



(bopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITOJTHEHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4HBIA S3BIK B Ka4yeCTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYSCKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aUTHl  WHOOpMAaIH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYIIECTBY OOCYXITaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOTPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYTHMX y4aCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBepOAJbHBIE CpEACTBA OOINECHUs, TOHUMATh 3HAUYCHHE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI,

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHHUE K COOECETHUKY
U B KOPPEKTHOU GopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaTbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJIECHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0T0 YJieHA KOJUICKTHBRA,;

OpUHUMATh TEIM  COBMECTHOW  JEATEIbHOCTH, OpraHu30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIAEU C TO3ULIUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHNe YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIA BBIABICHUS MPOOJIEM H HX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHUSX U MOCTYNKAax MO OTHOLICHHWIO K JKHUBOHW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pEIICHUS MpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTECHHUIA;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHBBLI B JIE€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEQIEKCUU Il OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:
IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJCPXKAHHS Y4YeOHOro mpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHust  oOydaromuxcst  Owonormu. OHH — BKIIIOYAOT:
cnenuduueckue st ONMOJIOTUN HAayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUM 110
OCBOEHUIO, UHTEPIpETAMN U NMPeoOpa30BaHUIO 3HAHUM, BUIBI EATEIBHOCTH IO
MOJIyYEHHUIO HOBBIX 3HAHUU M UX NMPUMEHEHMIO B Pa3IMUHBIX YUEOHBIX, a TAaKXKe B
peanbHbIX XKU3HEHHBIX CUTyaunusx. [IpenMerHbie pe3ynbTarbl MPEACTaBICHBI 110
roJiaM U3y4YeHUs.

[TpenmeTHbIe pe3yabTaThl OCBOeHUs yueOHoro npeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MeECT€ U poJu OHOJIOTHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OpPMHPOBAHWU €CTECTBEHHO-HAY4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB TIPHUPOABI U  pEUIeHMH NOpoOJIeM  PalMOHAIBHOIO
IPUPOJIOTIOIB30BAHUS, O BKIIAJIE POCCUICKUX UM 3apyOEKHBIX YUYEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIye OUOJIOTHYECKUE TEPMHHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W pa3BUTUE), OMOJOrMYECKHUE TEOpUU
(xnetounast teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopust
HaciencrBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o wueHrtpax
MHOTO00pa3usi W MPOUCXOXKIAEHUS  KyJbTYpPHBIX  pAacTeHWi),  3aKOHBI
(enmHOOOpa3usi MOTOMKOB NEPBOrO MOKOJEHUS, PacCILEIIeHHs, YUCTOTHl TaMeT,
He3aBucuMoOro HacienoBanuss [.  Menzgens, TOMOJIOTMYECKHUX PSIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOAAMHU HAyYHOIO IO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCJIEIOBAaHUSX JKUBBIX OOBEKTOB (OMHCAaHHME, W3MEpPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHUE BbIACIATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOEHHUS] OPTraHOB U CUCTEM



OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IPOIIECCOB JKU3HEAESITEIBHOCTH,
MPOTEKAIONIUX B OPTaHW3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTUIECKUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAIlEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U TreTepOTPOGHOTO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEH03a, TaMeTOreHe3a, SMOpHUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCA, NCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOWIAMHU KICTKH M HUX
(GYHKIUSAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd W CHCTEMaM{ OpTraHOB y pPAaCTCHMI, >KMBOTHBIX M 4YEJIOBEKa U UX
GYyHKIASIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (DYHKIMSMHU, MEXIY OSTallaMH
oOMEHa BEIIECTB, dTaraMH KJIETOYHOTO IMKJIA U KU3HCHHBIX ITUKIIOB OPTAaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO PAa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEIIOBEKA;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHUE pemaTh OMOJIOTHIECKUE 3aa91, BBISBIISITH IPHYNHHO-CIICICTBCHHBIC
CBSI3M MEXKIY UCCIICAYEMBIMU OMOJIOTHUECKUMH TIPOIIECCAMHU U SBJIICHUSIMH, J1eTIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHBIM 1 J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh HUX OSKCIECPUMECHTATHHBIMU
cpencTBamu, GOPMYIHpPYS I HCCICIOBAHUS, aHATU3UPOBATH ITOTYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, M
nyOJUYHO  TPEACTABIIATh  TOJYYCHHBIC  PE3yJbTaThl HAa  yYEHHYECKHX

KOH(epeHUusX;
YMEHUE OLICHHBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIIPABICHHOE W3MEHEHHME T€HOMa M CO3JaHWE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp OyayIiieil mpodecCHoHaATbHON
JESITEIbBHOCTH B 00JIaCTH OMOJIOTUH, MEAMILIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOIO XO34KCTBa, MUILIEBOM MPOMBIIIIEHHOCTH, YIIyOIsTh MO3HABATENIbHBIHN
WHTEpEC, HANIPaBJIEHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Ipodeccuu u



OpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsSX CpPEIHEro
po(eCCHOHATLHOTO U BBICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kslacce NOJIKHBI OTPaKAaTh:

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ U pOJM OUOJOTUM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOTIOIL30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHWUW, KOTOpas BKIIOYAET
ONpeNieNieHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralolnX OHOJIOTHYECKUX
TEPMUHOB W TOHATHM (BHI, dKOcucTeMa, Ouocdepa), OMOIOrHYECKHUE TEOPUU
(aBomronronHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpPruu), rumnoresbl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IMO3HaHUS,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS H
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWUIU3UPYIOIIETO, JBHXKYILETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJJTONaTPUYECKOIO " CUMITaTPUYECKOTO
BUJI000pA30BaHUS, BIUSHUS JABMKYIUX CHJI SBOJIONMY HA TEHO(POH]T TOMYJISIUH,
MPUCIIOCOOJICHHOCTU OPraHu3MOB K cpelie OOMTaHMs, YepeJOBaHUSl HAIlpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIIOLUH,
JBIDKYIIIMMH CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISABIATH  OTJIMUMTEIbHBIC  TNPHU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K Cpele OOMTaHHs, aOMOTHYECKUX U OMOTUYECKHX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JJIsl JOKAa3aTelbCTBA POJICTBA OPraHU3MOB Pa3HbIX



CUCTEMATUYECKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAHUS, CAMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 3a/1a4H, BBISBIISATH MPUUNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SIBIICHUSMU, IeTIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAaKTUYECKHUE padOThI, COOIHOAATH
IpaBuJia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpenacTBamMu, (GOpMYyIUpPYs 1eJdb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
PE3yNBTATHI U ICNIaTh BHIBOBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHUusIX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
¥ UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CHOCO0ax MpeAoTBpaIlCHUs
ri100aapHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiedl mpodeccuoHaIbHON
NEATEeTLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONH30BAHMS, MEAUITHBL,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIBLCKOTO XO3SHCTBA, IHUIIECBON
MPOMBIIIUICHHOCTH, YTIyOJATh TO3HABATENbHBI WMHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUsI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3ieJioB U TEM Kontpoabnbsie IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMblI padoThI padoThI
pecypcol
buonorus kak
1 1
Hayka
9 JKuBble cuctemsl U 5
WX U3y4CHUE
3 buonorus knetku 2 0.5
Xumuyeckas
4 OpraHu3anus 10 1
KJIETKH




Crpoenue u
(GYyHKUINU KIETKA

OOMEH BelIEeCTB U
MpeBpalleHue
DHEPrUH B KJICTKE
HacnencrBennas
uHpopmanus u
peanu3anus €€ B
KJICTKE

JKU3HEeHHBIN UK
KJIETKH

0.5

Crpoenue u

byHKIIUN
OpPTraHu3MOB

17

1.5

10

11

12

13

PasmHOXeHue 1
pa3BUTHE
OpraHu3MOB

I'enernka — Hayka
0
HACJIEACTBEHHOCTHU
Y U3MEHYHMBOCTH
OpraHu3MOB

3aKOHOMEPHOCTHU
HACJIEJCTBEHHOCTH
3aKOHOMEPHOCTH
U3MEHYHUBOCTHU

10

1.5

0.5

14

15

16

T'enetuka
qeJIoBeKa

Cenexuust
OpraHU3MOB
buorexHonorus u

CUHTETUYECKAS
ouosorus

0.5

17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

13




11 KIIACC

Ne
n/
n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

3apokJIeHUE U
pa3BUTHE
SBOJIIOLMOHHBIX
MpEJICTaBICHUH B
OHOJIOTHHU

MuUKpO3BOTIOLIHS
U e€ pe3yNbTaThl

KoaudecTBO 9acoB

Bcer  KoHTpoJsibH
0 ble padoThbI

14

IIpakTuyeck
ue padoThbl

DJIEeKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibH
ble pecypchl

MaxkpoaBontonus
U €€ pe3yabTarThl

[IpoucxoxaeHue
Y Pa3BUTHUE KU3HU
Ha 3emMiie

[IpoucxoxaeHue
yeJoBeKa —
AHTPOIOTeHE3

DKOJIOTHS —
HayKa o
B3aMMOOTHOIICHH
X OPTaHU3MOB U
HAJ0pPraHU3MEHH
BIX CUCTEM C
OKpYyKaroleun
cpenoit
Opranusmsl u
cpena oOuTaHus

DKOIOTUs BUIOB
Y TIOIYJISLAN

15

10

1.5

0.5

1.5

0.5

DKonorus
COOOIIECTB.
IKOJIOTHYECKHE
CHUCTEMBI

12

0.5

10

11

buocdepa —
rio0anpHas
JKOCUCTEMA

YenoBek U




OKpYXKaromias

cpena
12 PeszepBHOE Bpems 8
OBILIEE
KOJIMYECTBO
YACOB 10 102 =

I[TPOTPAMME
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