[Tpunoxenue Ne 1 k OOIT COO MBOY COHI Ne 22,
yTB. nipuka3zoM aupexkropa MbBOY COII Ne 22

ot 23.06.2025 Ne 300-o

MNMoanucano undposon nognucoio: Jlamnura O.A.

DN: cn=JTamnura O.A., o=MBOY COLL N2 22, ou=MBQOY
COLL N2 22, email=srschool22_ol1@mail.ru, c=RU
Hata: 2025.09.01 12:12:41 +03'00

PABOYAS ITPOI'PAMMA YYEBHOI'O ITPEJIMETA
«buosorusa»
(6a30BbBIii ypOBEHbD)
cpeaHero o01iero oopa3oBaHus
CpPOK peajn3aly NporpaMmmel — 2 rojaa

(8 Oeticmeyroujell pedaxkyuu)

(ID 7406400)

PaccMoTpeHo Ha 3acejaHIM METOAMYECKOTO O0bEIMHEHUS yUUTeNeH
MPEIMETOB €CTECTBEHHOHAYYHOTO IIHKJIa, MPoToKoJ oT 31.05.2025 Ne 6

CormacoBaHoO ¢ 3aMECTHTENIeM JUpEKTOpa 1mo yueOHou padore 31.05.2025

Oneneropck

2025



HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma mo yuyebHoMy mpenmMery «buomorus» coctaBiieHa B
ITOJTHOM COOTBETCTBUHU C:

— @epnepanbHONl  00pa3oBaTENbHONM  MPOrpaMMON  CpEIHEro  OOIIero
oOpa3oBaHMsI, YTBEPKACHHON NpHUKa3oM MUHUCTEPCTBA MPOCBELICHUS
Poccuiickoii ®enepanmu ot 18.05.2023 Ne 371 "OO6 yTBepkIeHUU
dbenepasibHOM  00pa3oBaTENbHOM  MPOrpaMMbl  CPEIHEr0  OOIIero
oOpa3oBanus" (¢ M3MEHEHUSIMH, BHECEHHBIMHU MpUKa3oM MUHHCTEpPCTBA
npocselieHus Poccuiickoit @enepanuu ot 01.02.2024 Ne 62, ot 19.04.2024
Ne 171, ot 09.10.2024 Ne 704).

[Tpu pa3paboTke mnporpamMmbl MO OHUOJIOTUH TEOPETHUYECKYKD OCHOBY IS
OTIPEICTICHUS] TMOAXOM0B K (POPMHpPOBAHHUIO COACpXKaHHUS y4eOHOro mpeaMeTa
«buonorus» cocraBmwim: KoHuenrtyaiapHele Tonoxkenns DPIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  L€JNEH, COoJepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHUIl K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, IOJIOKEHHS 00 OOLINX LEISIX U
OPUHLIMIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMbI CpPEIHETO
obOmiero oOpazoBanuss B Poccuiickoit ®Depepariuu, a TakXKe IMOJOXKEHUS O
cnenuuke OMOIOTHH, €€ 3HAYEHUH B NMO3HAHUHU >KMBOUW MPUPOABI U 00ECIICUEHUH
CYLIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM IMOJIOXKEHUSM,
OIpeieNIeHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruu Ja€T NpenCTaBlIeHHWEe O IesIX, 00 oOIiei
cTpaTernd OOy4YeHHs, BOCIHTAHWS W PA3BUTHA OOYYAIOUIUXCA CpPEACTBAMH
yuebHoro mpeamera «buonorus», omnpenenseT o0s3aTenbHOE TPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleieHue 1o pa3iejaM U TeMawm,
PEKOMEHIyeMYIO MOCJIEI0BaTEIbHOCTh U3YUEHUsI YYEOHOr0 Marepualia ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JOTHKH 00pa3oBaTEIHLHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarommXCsl.

B mporpamMe 10 OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METampeIMETHbIM W MPEIMETHBIM pe3yJibTaTaM
oOyuenuss B (OPMHPOBAHUM OCHOBHBIX BHUJOB  y4eOHO-TIO3HABATEILHOMN
NEeATEIbHOCTH/YUEOHBIX JEeUCTBUM OOyYaromIMXCsl MO OCBOCHMIO COJAEpKaAHUSA
OMOJOrNYECKOro 00pa3oBaHUsl.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIil YPOBEHB) peain30BaH
IOPUHLUI TPEEMCTBEHHOCTH B HM3y4Y€HUM Ouosoruu, Onarogapsi 4emy B Hei
IPOCMATPUBAETCA HAIMpPaBICHHOCTh Ha pa3BUTHE 3HAHHUM, CBSA3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  LIEHHOCTHBIX
OpPUEHTALMN JIMYHOCTH, SKOJIOTMYECKOI0 MBILIUIEHUS, IPEACTABICHUI O 310pOBOM
oOpasze >XKU3HH U OEpEeKHbIM OTHOIIEHHUEM K OKpYXKAroIlel MNPUPOAHON Cpene.



[ToaTomy Hapsiy ¢ U3ydeHHEM OO0IIEOMOJIOTHYECKUX TEOPHil, a TaKKe 3HAHUN O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEIEHO BHUMAaHHE HMCIIOJIb30BAHHIO
MOJIYYCHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCIe: NPO(QUIAKTUKK HACIEIACTBEHHBIX 3a00JIEBaHUI YETOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUSA HKOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpYXKAlOIIeW NPHUPOTHON cpene, aHamu3a
BIIUSIHUS XO3SMCTBEHHOW JIESTEIBHOCTH YEJIOBEKA Ha COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHHUS K MPUKIIATHON HANPaBICHHOCTH
yuebHoro npeamera «buosorus» MpoJuKTOBAaHO HEOOXOAMMOCTBIO OOECIeUeHuUs
YCIIOBUH ISl PEIICHUsI OJJHOM U3 aKTyallbHBIX 3aad IKOJIHLHOTO OHOJIOTHYECKOTrO
oOpa3zoBaHus, KoTOpass mpeanonaraeT (OpMHUPOBaHHE Y  OOyYArOIIMXCA
CIIOCOOHOCTH aJaNTHPOBAThCS K HW3MEHEHUSM JUHAMUYHO pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHE cpemHero obmiero oOpa3oBaHHS 3aHHUMAET BaXXHOE
Mecto. OnHa obOecneunBaeT (GOpPMUPOBAHUE Y OOYYAIOUIUMXCS MPEICTABICHUN O
HAay4YHOM KapTUHE MHpA, pacIIUpseT U 0000MIAaeT 3HAHUS O KUBOW NpHUpoAe, €€
OTJMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allid U SBOJIOIHUH, CO31aET
yCIOBUSL  JJIA: TO3HAHWS  3aKOHOB  JKMBOM  mpupoisl, (OpMUPOBAHUS
(yHKUIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 30pOBOTO M 0e€30MacHOro odpasa
KU3HHU, SKOJOTHYECKOT0 MBIIUICHHUS, IICHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIEC
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TaKXKe JUIsl pELIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oomero  oOpa3oBaHus,  COLUAIM3ALNN
oOyuaronuxcs. M3ydyenune 6uonorun odecnednBaeT ycioBHs g (GOPMUPOBAHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIbTYpPBHI, CIOCOOCTBYET HMHTErpalui OMOJIOTMYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUH
u reorpaduu. Ha3BaHHBIE TOJOXKEHUS O TMpeaHA3HAYCHHH y4eOHOro MpeaMera
«buonorus» CcOCTaBWIM OCHOBY Ui ONPEICICHUS TOIXOJOB K OTOOpY W
CTPYKTYPUPOBAaHHIO €r0 COACp)KaHMS, TMPEICTABICHHOTO B MPOrpaMMe IO
Ouonoruu.

Ot6op comepxkanus ydebHOro mpenmera «buomorusi» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3MUIHMHA KyIbTypocOOOpa3HOTO TOAXOJa, B COOTBETCTBUU C
KOTOpPbIM OO0yYaroluecs: JOJDKHbI OCBOMTh 3HAHUS W YMEHHUS, 3HAYUMBIE [JIS
dbopmupoBaHus OOIIEH KYJIbTYphl, OMNPECIAIONUE aJeKBaTHOE TIOBEICHHE
YelloBeKa B OKPY)KAIOIIeH MPHUPOAHOM cpese, BOCTPEOOBAHHBIE B MOBCEIHEBHON
KU3HH M TPAKTUYECKON AesTenpbHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIepKaHMsl, KOTOPbIE CIY>KaT OCHOBOM JJIs1 (pOpMUpOBaHUS



IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa U
[EHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alluU
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpyKTypupoBaHHE COAECp)KaHUS y4yeOHOro Marepuaja B IPOrpaMMme I10
OMOJIOTMHM OCYLIECTBICHO € Y4YETOM IMPUOPUTETHOTO 3HAYEHHS 3HAHUM 00
OTIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3alid U
IBOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buomorus
BBIJICJICHBI CIICYIOLINE COAEPKATEIbHbIC IMHNAN: «bHoNorus Kak Hayka. MeTonbl
Hay4yHOro nos3HaHus», «Knerka kak Ouosnoruueckas cucrema», «OpraHusm Kak
ouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ue OpPraHu4ecKoro Mupay,
«OBOJIOLMSA KUBOU MIPUPOIBD», K IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

enp wn3yuyeHus yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(PYHKIIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM pa3HOrO0 paHra M NpUOOpPETEeHHE YMEHU
UCIIOJIB30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEMCTBUHA B OTHOIIEHHMH OOBEKTOB
YKUBOM NIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTixkeHne nenu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIEAYIOLIUX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OHOJIOTMYECKUX TEOPHUSIX,
YUEHHMSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyKalllUX OCHOBOM
JUIsl (pOPMUPOBAHUSL MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX Hay4YHOT'O MO3HAaHMs, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHU3alLlMH, BBIIAIOIIMXCA OTKPBITUSAX U COBPEMEHHBIX
UCCJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YalOIIMXCA IO3HABATENIbHBIX, MHTEIUIEKTYyaJIbHbIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaldM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISIIOB, MIEH M TMOAXOAOB K H3YYEHHUIO YKUBBIX CHUCTEM
Pa3HOI0 ypOBHS OpPraHHU3aLUY;

CTAaHOBJICHHE Yy oOOydJarommxcss oO0mei KyJabTypbl, (YHKIHOHAIBLHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOW MPUPOJbI HAa OCHOBAHMM 3HAHUW M OIbITA, IMOJIYYEHHBIX MPH
U3y4YeHUU OMOJIOTUY;

dopMupoBaHue y OOydYalOIIUXCS YMEHMM WIIIOCTPUPOBATh 3HAUYCHUE
OMOJOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTH YENOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIMLIMHCKHUX TEXHOJOTUN U arpoOMOTEXHOJIOT Ui,

BOCIHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEJIOBEKOM JKHBOU
MPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHSI K HEH, COOTIOICHHS STHUECKHIX
HOPM IIpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;



OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHUM [JIs1 TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOH KYIBTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHHUM B TIOBCETHEBHOM KHU3HU AJIs
OLICHKH ITOCJIEICTBUI CBOEH JESTEIBHOCTH 110 OTHOUIECHUIO K OKPYXKAIOIIEH cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHME U COONIOACHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUN.

B cucreme cpemnero oOmiero ob6pasoBanus «buomorus», mzyuaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTEIbHBIM YYEOHBIM INPEAMETOM, BXOJSAIIUM B
cocTaB peaMeTHON 00sacTh «EcTecTBeHHO-HAYUHBIE TIPEAMETBDY.

PaGouast nmporpamma no yude6HOMy mnpeamety «buonorus» dbopmupyercs c
ydgeToM pabodeit mporpammbl Bocnutanus MBOY COII Ne22. Dra paborta
OCYILIECTBIISIETCS B CIEAYIOIUX Gopmax:

— [loOyxnenne oOyuaromuxcst coOJt0laTh Ha YPOKE OOILENPHUHSTHIC
HOpPMBI ~ TIOBEACHHUSA,  MpaBwia  OOMIEHHS  CO  CTaplIMMH
(megaroruyeckuMu pabOTHUKAMU) U CBEPCTHUKAMHU (0OyYaroIUMUCH),
MPUHIUIBI Y4€OHOW TUCIUIUIMHBI 1 CAMOOPTaHU3aIUH.

— IlpuBneueHrne BHUMAaHUS OOYYAIOIIUXCA K I[IEHHOCTHOMY aCMEKTy
M3y4aeMbIX Ha YPOKax MPEIMETOB, IBIICHUN, COOBITHI uepes:

— JIEMOHCTpaluio o0ydYaromuMcs MPUMEPOB OTBETCTBEHHOIO,
TPOKIAHCKOTO TIOBEJCHUS, TMPOSBICHHUS YETOBEKOIIOOUS U
JT0OpOCEePACYHOCTH,

— oOpaiieHre BHUMaHUS Ha SIPKUX JIesTeNIeld HayKH, CBSI3aHHBIX C
M3y4yaeMbIMM B JIaHHBIM MOMEHT TE€MaMH, Ha TOT BKJaj,
KOTOPBIM OHM BHECIM B PA3BUTHE HAILIEW CTpaHbl U MHUpA, Ha
JIOCTOMHBIE MOApaKaHUsI MPUMEPHI UX YKU3HU, HA MOTHUBBI MX
MOCTYMKOB;

— MWCHOJB30BAHME Ha ypokax UHGOpMaIMK, 3aTparuBarolen
BA)KHBIEC COLIUAJIbHBIC, HDABCTBEHHBIC, STUYECKUE BOMIPOCHI.

— Hcnonbp3oBaHWe  BOCIUTATENBHBIX  BO3MOXHOCTEM  copep KaHus
y4eOHOTro mpeaMeTa it GopMUPOBaHUS Y 00YUAIONIUXCST POCCUICKUX
TPAAUIIMOHHBIX  JYXOBHO-HPAaBCTBEHHBIX U  COLMOKYJIbTYPHBIX
LEHHOCTE yepe3 moa00p COOTBETCTBYIOLIMX TEKCTOB ISl YTEHUS,
NPOOJIEMHBIX CUTYALMH JIJ1s1 00CYK/I€HUSI B KJacce.

— HMuaunuupoBanve O0OCYXIEHUM, BBICKA3bIBAHUW CBOEr0 MHEHUS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIICHUS K U3YYaeMbIM COOBITHSIM,
SABJICHUSIM, JUIAM, MPOU3BEACHUSIM XYJI0KECTBEHHON JIUTEpaTyphl U
HCKYCCTBA.

— Ilpumenenne Ha  ypoKe  MHTEPAKTUBHBIX  (QopM  paboTH,
CTUMYJIMPYIOIIMX [MO3HABATEIbHYIO MOTHUBALIMIO O0YYarOIIUXCS.



— Ilpumenenne rpymnmnoBoii paboTel WiIM pabOTBl B Mapax, KOTOpbIE
CHOCOOCTBYIOT ~ Pa3BUTHIO  HaBBIKOB  KOMaHAHOW  paboThl U
B3aMMOJICHCTBHIO C APYTUMH 00YYaIOIIMHCH.

— Bribop u ucnonbp3oBaHKE HA YPOKAX METOA0OB, METOIMK, TEXHOJIOTHUH,
OKa3bIBAIOUINX BOCIHUTATENFHOE BO3JCHCTBUE HAa JIMYHOCTH B
COOTBETCTBUHM C BOCIHTATEIBHBIM HJICAIOM, IETbI0 U 33aJa4aMu
BOCTIMTAHUS.

— HuunuupoBaHue H MOAJCPKKA HCCIEIOBATEIBCKOW JESTEILHOCTH
IIKOJILHUKOB B (OopMe  BKIIOYEHUS B  YPOK  Pa3IUYHBIX
UCCIIEIOBATENbCKUX 3aJaHUM, YTO JTa€T BO3MOKHOCTh OOYYaromuMCs
IpUOOPECTH HABBIKK CAMOCTOSITEIBHOTO PEIIEHUS TEOPETUUYECKOM
npo0JsieMbl, T€HEpUPOBaHUSA U O(OpPMIIEHUS COOCTBEHHBIX THUIIOTE3,
YB@KUTEIBHOTO  OTHOLIEHUS K UyXUM HJesAM, MyOJIMYHOro
BBICTYIUICHHS, ApTyMEHTUPOBAHMSI W OTCTaWBaHUS CBOCH TOUYKH
3pEeHHUS.

— YCTaHOBIIEHHE YBaXUTEIBHBIX, JIOBEPHUTEIBHBIX, HE(HOPMATHLHBIX
OTHOIIICHWH MEXAY YYHTEIEeM W YYCHHKaMH, CO3JaHHE Ha YpOKax
HIMOLIMOHAIBHO-KOM(OPTHOM CpPEIbI.

OO6miee 4MCIO 4YacoB, OTBEACHHBIX JUIS M3YyUYCHHUS Y4eOHOro TmpeameTa
«buonorusi» cornacHo yueOHomy twianHy B MBOY COIIl Ne22, cocraBnsier 68
yacoB: B 10 kmacce — 34 ygaca (1 gac B Heneno), B 11 kmacce — 34 ygaca (1 gac B
HEJICITIO).



COJEPXAHUME YYEBHOI'O IPEJIMETA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B (HOpPMHUPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOIbI (HAOII0ICHHE, YKCIIEPUMEHT, ONTMCAHUE,
U3MepeHue, KilacCUpUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKas o00padoTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonp3oBaHWe pa3IWYHBIX METOJIOB MPH
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT udyueHust ononoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opasue. YPOBHU OpraHu3aIiuiid OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AIUU
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHUMUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpAJIbHBIX BeEIIECTB B KieTke. [logmepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3zaMeHnmble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHYECKuEe CBoOicTBa OenkoB. buonoruyeckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunocts. KodepmeHnTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIFOKO3a, pubo3a H  JE30KCHpH003a),
aucaxapunipl - (caxaposa, JaKTo3a) M IMojucaxapuibsl  (Kpaxmani, TJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuabl, Gocomunuasl, crepouabl. [HapoduIBEHO-
ruapodoOHbie  cBoiicTBa. buonornyeckue ¢yHkuuu sunuaoB. CpaBHeHHe
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuasl — MOHOMEpHI
HYKIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue n @pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[MuTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »JyKapuoTHuYecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpOEHHUs TMpOoKapHOTHYeCKON KieTku. Kierounas crenka Oaktepuii. CtpoeHHe
IYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >KUBOTHOW U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBovicTBa u pyHkiuu. [{utomnnasma u eé
opraHousibl. OgHomemOpannbie opranHouasl kietku: OIIC, ammapat [Nombmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbBl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxaeHnne MUTOXOHApUM M TacTua. Bunabl nnactua. HememOpaHHbIE
OpPraHoOU/bl KJETKH: PUOOCOMBI, KIETOYHBIA UEHTP, IEHTPUOJHU, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjepHas o00JI0uKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneinen, P. Bupxos, J{x.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripeneneHue  XUMUYECKHX J3JEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU IPUPOAEH.

Tabmupr u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIIETKU», «CTpOEHUE KUBOTHOW KIIETKN,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHuEe: CBETOBOM MHKPOCKOM, OOOpYJOBaHUE HJisi TPOBEICHUS
HAOJIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpEnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqTUTUYECKON AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabora Ne 2. «M3ydyeHue CTpoeHHSI KJIETOK paCTEHUH,
JKUBOTHBIX U OaKTepuUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpoOMpemnaparax U HX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMeH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHsbiii. Poiabs dhepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTL (HOTOCMHTE3a. 3HAUCHUE (DOTOCUHTE3A IS KUZHU
Ha 3emsie. BiausiHue ycnoBuii cpensl Ha (OTOCUHTE3 U CITOCOOBI MOBBIIICHHS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTKe. PacriernsieHue BENIeCTB, BBIJICJICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl HHEPreTUYECKOrOo OOMEeHa.
I'mukonus. bpoxenue m ero Buubl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetmdeckoil mHpopmanuu B KieTke. ['€HETHYECKUH KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHCIOT. Ponbs pubocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl xu3Hu — BUpychl. McTopus oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ JKH3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BHUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHAPUNY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JJHK»,
«Ctpoenre u QPyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKuit Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbIM nuki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KieTouHblii 1IMKI, WU JKU3HEHHBIM LUK KIeTku. MuTepdaza u Mutos.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkamus — peaxiys MaTpUUHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnouaHeli M TalUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMATHBI.
[{utonornueckue OCHOBBI PA3MHOKEHHMS U  HWHIUBHUAYaJbHOTO  Pa3BUTHS
OpTaHU3MOB.

Henenue knetku — muto3. Craaun muto3a. IIpouecchl, MpouUCXoadiIue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosoBoe. Bunabl Oecnonoro
Pa3MHOXKEHUS: J€JI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucXoasiue Ha CTaAusSX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOIOrMYECKuid CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeIe xeje3bl: CEMEHHUKU M su4HUKA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30ujl, SHMIEKJIeTKa) — CIEepMAaTOreHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK M crepMaro3ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuThHe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TUIb
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPsAMOE, HenpsMoe (IMunHOYHOE). BrnmsHue



CpeIbl Ha pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct m pasButne pacteHuii. OHTOr€HE3 LIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuiet 1 cxembl: «DopMbl Pa3sMHOXKEHHUS OPraHU3MoOBY», «J/IBoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kieTku Oaktepuit», «CTpPOCHHE TIOJIOBBIX KIIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsiii mukm», «Pemmmkamus JHK», «Mutosy,
«Meno3sy, «IIpsmoe u HenpsiMoe pa3BUTHE», «l aMeTOreHe3 y MIECKONUTAOIINUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENApaThI «Cnepmato30uasl
MJIEKOIUTAIOWIETO», «SIHIIeKIeTKa MIeKonuTaromero», «Kapnoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JlejJieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpOCHHS TIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaun reHeTuku. VIcTopus pa3BUTHs T€HETUKU. Posb uTosioruu
U OMOpPUOJIOTUM B CTAaHOBJICHWHM Te€HETUKHU. BKiaa poccuiickux u 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOoOoOpa3usi THOPHIOB IIEPBOTO
nokoyieHusA. IlpaBuino JOMUHMpOBaHMS. 3aKOH PpACHICIJICHHUS TPHU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JqurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCHMMOIO  HACJICIOBAHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUSI.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIET0 CKPEIBaHUs
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBaHHIO I'eHOB. HapyleHne cuemnieHus reHoB B pe3ysbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE OMNpPEACIICHUE M0JIa. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHelie opranu3mbl. HacnepgoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifl M BapyualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHBIE M KAaYE€CTBEHHBIE MPU3HAKH M KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIMYECKas, W3MEHUMBOCTb. KoMOuHaTHMBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukanyst MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUYUHBI MyTaluidl. MyTareHHble (PaKTOPBI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemeHHOE OIIPENICIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHuble 3a0ojieBaHUsS 4YEJIOBEKAa: TI'CHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTanuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEIUIIMHCKOM
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmuet w cxembl:  «MOHOTMOpPHUAHOE  CKpEIIMBAaHHE M €ro
LATOIE€HETUYECKAs: OCHOBa», «3aKOH pACIICIUICHHS M €ro LUTOrE€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpuaHoe  CKpeluBaHUE»,
«llutonornyeckue  OCHOBbI  JUTMOPUAHOTO  CKpelMBaHus»,  «Meho3y,
«B3anmonencTBUE QJUICNIBHBIX TE€HOB», «l'€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTHkKa moyia», «3aKOHOMEPHOCTH HAacjeIO0BaHUs,
CUEIJIEHHOTO0 ¢ TmonoM», «KaprhoTurbl dYesnoBeKka W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBw», « MyTalimoHHAs U3MEHUYUBOCTD.

OobopynoBanue: Moaenu-anuMkanun  «MOHOTHOPUAHOE CKpEIIUBaHHE,
«Hemonnoe nomunupoBanue», «JurubpuaHoe ckpemuBanuey», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3oduna» (Hopma, MyTanuu
(OpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox MOCEeBHOIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHas pabota Ne 5. «M3ydeHue pe3yapTaTOB MOHOTHOPUAHOIO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne Moau(pUKAIIMOHHON W3MEHUYUBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauuii y apo30(uiabl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3mMoB. OCHOBbBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka U IpoLecC. 3apOXKACHUE CEJIEKIUU U JTOMECTUKALMSL.
VYuyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKACHUS W MHOT000pas3us
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MacCOBBI U MHAMBUIYAJBHBIA OTOOPHI B
CEJICKIMM PACTEHMM M KUBOTHBIX. OLleHKa 3KCTepbepa. bIm3KkopoACTBEHHOE
CKpelinBaHue — WHOpuAMHr. Yucras nuHUs. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUAMHT.
Otpanénnas rtuOpuausauus U €€ ycnexu. VCKycCTBEHHBIM MyTareHes |
IIOJIyYEHHUE TOJMIUIONIOB. JIOCTMIXKEHMsI CENEeKIMU pPaCTeHHMM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOrH Kak OTpaciib IMPOU3BOACTBA. ['€HHas HMH)KEHEpus. OTamsbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kiletounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUN.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okoyoruueckne W JTtudeckue  mpoosembl. [MO  —  reHeTHYecKu
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0BEKTH OWoOTeXHONOTHHY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHHSI CEJIEKIIMH PAcTEeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIJIMYHOE XO3AHCTBO, J1AaOOPaTOPHIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS] OHOJIOTHS.

[Ipennochulkn BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPHUH. IJBOJIKOLMOHHAA
Teopust U €€ MecTO B OUOJIOTHHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTOMOTHYECKHE: TOCIE0BATEILHOCTD
MOSIBJICHUSI BHUJOB B MAJCOHTOJOTUYECKON JIETOMHUCH, MEPEXOAHbIE (HOPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U Pa3IUUUsd SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OUOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BCEX
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpeanocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBMKYIIUME CHUJIBI HBOMIONUU BUAOB 1o JlapBuHy (HM30BITOYHOE
pPa3MHOXXEHHUE MPU OTPAHUUYEHHOCTHU PECYPCOB, HEOMNpeaeEéHHass U3MEHYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTalMoHHbBIN
MpoIeCC M KOMOWHATHUBHAs M3MEHUYMBOCTh. [lOMysslIMOHHBIC BOJHBI U APEUd
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrtop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCTh OPraHU3MOB Kak pe3yJbTaT dBOJOIUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkposBomorusi.  DPopMbl  IBONIOIUU:  (HUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOMIOLHUU.

[IpoucxoxneHue OT HecleuuaaTu3upoBaHHbBIX MpenakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! u cxembl: «Pa3BuTre OpraHMYEcKOro Mupa Ha 3emiiey», «3apobIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OOprObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOP», «MHOroodpasme cCopToB pacTEHUI»,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000PA30BAHUE.

OOopyioBaHHE: KOJUJIEKIUS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IUIO0OB U CeMsH, KosuieKius «l[Ilpumepsl 3alIUTHBIX MPUCITIOCOOJIEHUN y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIPaBJICHUS HBOJIIOLUN», OOBEMHAs MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra MHUpa, KoJuleKuusg «@DPOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammnukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB 1O MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpuCcIOCOOJEHHOCTH OpraHu3Ma H
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJICHUU >KU3HU. HayuHble TrumoTesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMusi. XUMUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHMYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOUN BoMonMu. HavanbHbie HTamns
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuopaM. Karapxei. Apxeiickas u
npoTepo3oiickass dpel. llaneo3oiickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
IBOJIIOLIUM PACTUTEIBHOTO U JKUBOTHOTO MHUpa. ApoMOpQo3bl y pacTeHUl H
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaKeHHE 3BOJMOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHs Kak Hayka. Pa3Butue npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHHs aHTpornorenesa. (CxojactBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomorene3a.  HacneacrtBenHas
U3MEHYMBOCTb M €CTECTBEHHbI 0TOOp. OOmiecTBeHHbII o00pa3 JKU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MM U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoaswmmi, YemoBek HeaHIepTalbCKui, YenoBek
pasymHblidi. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMsl CYLIECTBOBAHHUSA, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUajbHAas),  MOHTOJOMIHAs
(a3maTcko-aMepukaHckasi).  UepTel  HPHUCIOCOOJIEHHOCTH  MpPEACTaBUTEIEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHMe CoOJHEUHON CHCTEMBI», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KJIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHATOMHUYECKMX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeJIoBeKa», «/lpeBHenmme moam», «pesuune momm», «llepBbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxaenne — denoBeka»  (OKOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CJIEHKH WIIU
U300paKeHHsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJOBEeKa (KaMHHU-UOMIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKass Taliuia, KOUIeKIus «DopMbl
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[TpakTrueckast pabora Ne 1. «M3ydyeHne MCKOMAaEeMbIX OCTaTKOB PAaCTCHU U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToabl S9KOIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonoruueckux (HakTOpOB:
abnotuyeckue, OWMOTHMYECKHME U aHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAXKHOCTb. DOTONEPUOANU3M.
[Ipucnocobnenusi OpraHu3MOB K  JIEWCTBUIO  a0MOTUYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUSI, XUIIHUYECTBO, cUMONO03 U ero (opmsl. [lapasutusMm, koomnepamus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHYECKUX B3aWUMOJEHCTBUN [JIs1 CYIIECTBOBAHMS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH nomyasaund. OCHOBHBIE IOKa3aTENH
NOMYJSIMNA: YHCIEHHOCTh, IJIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapta «IIpuponnbie 30Hb1 3emun», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonornyeckne 0COOEHHOCTH pPaCTEHUN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabota Ne 4. «BnusHue cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHantel. CBsizu B
OHOLIEHO3E.

Dkoyoruueckne cuctembl (dkocucteMbl). [loHsTne 00 »sKocucTeMe W
ouoreorieHoze. DYHKIIMOHABHBIE KOMIIOHEHTHI 3KOCUCTEMbI: MPOAYLIEHTHI,



KOHCYMEHTHI, PEAYIEHTh. KpyroBopoT BEIIECTB U MOTOK SHEPTHUU B HKOCUCTEME.
Tpoduueckue (mUIEBbIE) YPOBHU OKOCUCTEMBI. [lWimeBble 1€ W CETH.
OcCHOBHBIE TOKa3aTeNM HKOCHCTEMBI: OmoMacca, MNPOIYKIHMS. IDKOJIOTUYECKHUE
nupamMuibl: MPOIYKUHUU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO JIeca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM B YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWunmBocTd dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprr. XKuoe BemectBo U ero QyHkiuu. OcoOeHHOCTH Ouochepbl Kak
rJ100aJIbHOM JKOCHCTEeMBbl. J[MHaMHUueckoe paBHOBECHME U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThI BEmeCTB 1 OMOTEOXMMHYECKHUE ITUKITBI 3JIEMEHTOB (yTriepoa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTPONIOTCHHBIE U3MEHEHUs B 6rocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
YIOpaBJICHHUS TPUPOJHBIMU pEeCypcaMHu M HX UCIOJb30oBaHUE. JlocTuxeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanuu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuuel u cxembl: «llumeBsie nenuy, «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOrmiecTBay, «llemu nuTanusy, «IKoJOTUYECKAS MHPAMUIAY,
«buocdepa u yenoBek», «IKocUcTEMa MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWMHOTO  Jiecay, «buoneno3d Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS Ha Ipupody», «BaxueWmme HUCTOYHUKHU
3arpsi3HEHHS BO3JIyXa W TPYHTOBBIX BOA», «[louBa — BaxkHEHIIas COCTaBIISAIOIIAS
ounocheprr», «DakTopsl Aerpaganuu mousy, «llapHukoBsiii d3hdexT», «DakTopbl
pPaZMOaKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas cTpykrypa Ouocheps,
«Pacnipoctpanenue >ku3HHM B Ouochepe», «O30HOBBIM dKpaH OHOChHEphD,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

ObopynoBanue: Mojenb-anmanKanus «TunuuHbie OMOLEHO3bD», TepOapuii
«PactutenbHbIe coobOmEecTBay, Komekuu «buomenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM pACTEeHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepauuu, H300paK€HUS OXPAHSIEMBIX BHJIOB
pPaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBaiOTCs TpeOOBaHUS K pe3ylbTaTaM
OCBOGHHs OOy4aloIIMMHUCS MpOrpaMM CpeAaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorusy»
BBIJICJICHBI CIIEAYIOUIME COCTABIIAIONINE: OCO3HAHNE OOYYaIOIMMUCS POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOONPEACIICHUIO, HaJWYWe MOTHUBAIlMM K OOYYCHHIO  OHOJIOTHH,
IIeJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHMX YOEXICHUM JIMYHOCTH HAa OCHOBE
KIIFOYEBBIX IICHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, MPUCYIIUMUA CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS HpeaMeTa «bHuomorus» AOCTUTAIOTCA B
€UHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMHA B OOIIECTBE MpaBWIaMHA U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHWS, CAMOBOCIUTAHHS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEH TMO3WLHMM JIMYHOCTH, MATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 M
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon ®denepanuu, npupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMNbITA JICSITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH, YyBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENBHBIX 3a/1ay, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JECUCTBHUSX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIPOIIECCE COBMECTHOI'O BBINMOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKOM UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HapoOay, YYBCTBA OTBETCTBEHHOCTH MEpE]
Ponunoi, ropaoctu 3a cBOW Kpa, CBOW PoauHy, CBOM S3BIK W KYJIBTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJICAUIO U MaMSITHUKAM MPUPOJIBI,
JTOCTUXEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CHYKeHHIO M 3ammute (OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJMUTEIISIM, CO3/JAaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TIPUHATHS LIEHHOCTENM CEMEMHOM JKU3HU B COOTBETCTBUM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAHUE YMOIMOHATIBHOTO BO3/IEUCTBUS JKMUBOI MPUPOJILI U €€ [IEHHOCTH ;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHHWE U pealu3alus 3J0pOBOro u 0Oe3omacHOro olpa3a KU3HU
(3mopoBoe  mHMTaHWe, COOJIOJACHWE TUTHCHWYECKUX TPAaBHI W HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peryJsipHas Quanyeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHWE I1IEHHOCTU TPaBUJl HHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacCHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTU MacTEpCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTUBHOW JESTEIBLHOCTH TEXHOJOTHYECKOW U COLMAIBHOU
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HWHTEpEC K pa3iMuHbIM cepam mpodecCHoHaTbHON AESATETbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPHOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNKOB W OIEHKH UX BO3MOXHBIX TOCIEACTBUN  JIJIst
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX Mpo0ieM M MmyTed ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaeMble TPH HU3YYCHUH OHOJIOTUU
3HaHUS M YyMEHUS TPU pEHIeHUU MNPOoOJeM, CBS3aHHBIX C palMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOZICHHE  TpaBWJI  MOBEACHHS B MPUPOJIE,
HaMpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpPaHy BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYKAKUIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJIArONMPUSITHBIE HKOJIOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4ue Pa3BUTOrO SKOJIOIMYECKOrO0 MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATEIBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJBTYphl Kak CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE chneruduKd OWOJIOTMM KaK HayKH, OCO3HaHHS €€ poJiu B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYyYHOrO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpEACTaBICHUS] 00 OKpY)KalollleM MHUpPE KaKk O €IMHCTBE MPUPOJIbI, YEIOBEKa U
oOIIecTBa, B IMO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEHM U pEIICHUU MpodiieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEeIIaTh PECYpPCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, TTOMCKA MyTEeH BBIXO0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpcoB M (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUU B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPpaMOTHOCTH OOydarommxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOASAIINX B HEM M3MEHEHU,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKIIIOYEHHUS Ha OCHOBE HAay4yHBIX (AKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKHE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOW JIE€SITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIEA0BATEIBCKYIO AESATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNPEPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHMNA MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHMS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYUMble i1  (POPMHpPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB MO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHIIMIL, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHNE,  HAOMIOJIEHHE, HM3MEpPEHUE, OKCIEPUMEHT MW JPYrux),
yYHUBEpCalbHble Y4YeOHbIE JeWCTBHS (TIO3HABATEIbHbIE, KOMMYHHUKATHBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHOU
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKME 3HAHMS W  yHUBEpPCalbHble ydeOHbIE JIEWCTBHS B
ITO3HABATEIILHON U COLMAIIBHOW MPAKTHUKE.

MertanpeameTHble pe3ysibTaThl OCBOEHMSI MPOTPAMMBI CPEAHEro OOIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHbIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENIbHO  (OpMyJIHpOBaTh M aKTyalM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KjIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAaHABIMBAThH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPHUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUS JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUI
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIC, JEIyKTUBHBIE, IIO
aHaJIOTMH), BBIABIATh 3aKOHOMEPHOCTU M IPOTUBOPEUUS B pPacCMaTpUBAEMBbIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpexcrtea  JIA IIPEICTABIICHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTax, a



TAaKK€  NPOTUBOPEUMI  Pa3HOrO0  pOAA,  BBIIBIEHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaTheiBaTh IUIAH PEIICHUs MPOOJIEMBl ¢ YYETOM aHaiIM3a WMEIOLIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MMPOEKTHOM €SI TEIBHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PEIECHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJBI JESITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBILUICHHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMHU MTOHATUSMHA U METOAAMM;

CTaBUTh M (HOpMYyIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HAaXOAUTh APTYMEHTHI IS J10KAa3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LEJECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTHh 3HAHUS B IO3HABATENbHYIO M MPAKTHYECKYIO OOJACTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJEH, MpeIjaratb OpUTHHAIbHbBIE MOJIXOJbl U pEUICHUS,
CTaBUTb NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE AlbTEPHATUBHbBIC PELICHMUSL.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMaIMK (TeKCTe y4eOHOTro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEepaTrype, OHOJOTMYECKHX CIOBapsAxX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS], KPUTUIECKHU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3IMYHBIC METOJBI TIPH TOUCKE U
otbope Ouosornueckor MHMOpPMaIMKM, HEOOXOUMOM JIJIs1 BBIIOJHEHUSI yU4eOHBIX
3ajiay;

pUOOpETaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIB30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMAIbHYIO  (OpMYy  IpEICTaBIICHUS
ouonornyeckor uHbopmaiuu (cxembl, rpaduKky, TUarpaMMbl, TAOIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadecTBE CpeACTBAa Npu paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUEe U
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBHaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NpeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpElCTBa
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HAaBaHWs W 3alUTBl  WH(pOpMAaIuy,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO yJaCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXIaemMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMHA JPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaNbHBIE CpPEACTBA OOIIEHHS, MOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMU OOIIEHUS W B3aUMOJICHCTBUS, TTIOHUMATh
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M MCIOJIL30BaTh MPEUMYILECTBA KOMAHAHOW U MHAMBUAYaJIbHOM
paboThI U pelIeHUU OMOIOTUYECKON MPOOIEeMbI, 000CHOBBIBATh HEOOXOMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJBI COBMECTHBIX NEWUCTBHM C y4€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh L€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BBIBATH W
KOOPJIWUHUPOBATh JACHUCTBUA MO €€ TOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBU,
pacnpenensaTh poiad € YYETOM MHEHHMHA YYaCTHHUKOB, OOCYXAaTh PE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KaKIOTO Y4YaCTHHKA KOMaHABI B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHHWBATh HIEU C TIO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJACHUE B PAa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHre YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS Ul BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUW 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax 0 OTHOUICHHIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpMYyITUpOBaTH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUJIaH pEIICHHUS NpodsiieMbl € YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JaCTSIX 3HAHWM, MOCTOSIHHO TMOBBINIATH CBOM OOpa30BaTENIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peduieKCMM Kak  OCO3HaHUS
COBEPIIAEMBIX JEHCTBHUM M MBICIUTENBHBIX IIPOLECCOB, HUX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuieKCHH AJsl OLEHKU CUTyalllH, BhIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIIEHUSA MO MX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX I[PU aHalIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPH AHAIN3E pPE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynabTaThl ocBoeHus nporpamMmmel COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielU(pUyYecKue sl yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI MO0 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMYHBIX y4E€OHBIX CUTYyallUAX, a TaKXKe B PEalIbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorneil. B mporpamme npeameTHble
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpPMUPOBAHHOCTh 3HAHUNW O MECTE U POJIM OMOJIOTHHM B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHUpAa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAAE POCCUUCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHATIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OWOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
JKW3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB M IpeBpalleHue
HHEPrumr), TOMEOCTa3 (CaMOperyssius), YpOBHEBask OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIA), HACIEACTBEHHOCTh, N3MEHYMBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKUE TEOpUH (KJIETOYHAs, XpPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYJsipHON Ouosnorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LeHTpax MHOTooOpas3usi u
MPOUCXOKICHUS KyJIbTYpHbIX pacTteHuil H. 1. BaBuiioBa), onpeaensiTh rpaHULIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOJI0IEHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB M SIBJICHUW, OpPraHU3alMs W IPOBE/ICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABM)KEHUE  THIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIWYMHAMH, OOBSICHEHHE IMOIyUYEHHBIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX MOHSATHH, TEOPUM M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHBIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
AYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLECCOB U SIBJICHUMN, NIl MPUHATHS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOM
KU3HU C IeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbsi M 3I0POBbS
OKPY’KaIOIIUX JIIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJACHHS B OKPYKAIOIICH
OPUPOJHON cpene, NMOHUMaHUE HEOOXOJUMOCTH HCHOIb30BaHUS JOCTHKEHUI
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA Uil  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTApHbIE TEHETHYECKHEe 3aJayd Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIJICHHOE HACJIEeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHU/IHOTO CKpEIIMBAaHMsI JIJIsl MpE/CKa3aHUsl HaclIeOBAHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHbIE M MpPaKTUYECKUe padOThl, COOMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh U HHTEPIPETHUPOBATH HH(GOPMALIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeicTBa MacCcOBOM MH(pOpPMaIUU, HAyYHO-TIOMYJIPHBIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B OWOIIOTHUH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHbIE M YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeametra «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAQJ€ POCCHUCKHUX WU
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OWOJIOTMYECKUX TEPMHHOB WM TOHATHM:
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIONMS, ABIKYIINE CHIIBI ((PAKTOPBI) IBOJIIOLNH,
MPUCIOCOOJIEHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTH, KOHCYMEHTBHI, PEAYIEHThl, IIeNd IUTaHUs,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi riaBHbIX HallpaBiICHUN U
nyteit ’Bomoruun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOJ0/IEHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3aiusi ¥ MpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOyUYEHHBIX
pe3yabTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX MOHSATHH, TEOPUH W 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJIALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS JKOJOTHYECKUX (DAKTOPOB HA OpPraHU3MBbI, IEpeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DKOCHUCTEMAaxX, AHTPONOTCHHBIX H3MEHEHUW B
HPKOCHUCTEMAxX CBOEM MECTHOCTHU, KPYroBOpPOTa BEIIECTB W OUOTCOXMMHUYECKHUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NIPUHSTUSA NMPAKTUUYECKUX PELICHUN B IMOBCEIHEBHOU
KU3HU C 1eNplo obecrieyeHus: Oe30MacHOCTH CBOETO 370pPOBbsl U 3/10pPOBbS
OKPY’KaOIIUX JIFO/IeH, COOMI0IEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOTHON cpene, TMOHUMaHHE HEOOXOTUMOCTH WCIOIB30BaHUS JOCTHKEHUM
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

YMEHUE peliaTh dJIEMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISTH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBIMOJIHATh JTA0OPATOPHbIE M TpPaKTUYECKUe padoThl, COOMOIATh
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAINU, HAYYHO-TTOMYJISIPHEIC
Marepuanbl),  paccMaTpuBaTh  IJ00albHBIE  DKOJOTMYECKHUE  MPOOIJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
00001mast 6MOJIOTHYECKYI0 HH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBO 9acoB
TpakTieck DJIEeKTPOHHbIE
Ne  HammeHoBaHHue ue,
/ (uudpossbie)
I pa3eyioB U TeM Bcer  KoHTpoabH J1abopaTopH 06pPa30BATEILHBIC
n NMPorpamMmsbl 0 ble padoThI ble padoThbI
pecypchl
(KoJIMYeCTBO
pador)
BHONTOIS KaK bubmuorexa [JOK
2 1 https://m.edsoo.ru/7f41c
Hayka 292
JKuBnIie cucTeMBI bubnmorexa LOK
1 https://m.edsoo.ru/7f41c
Y UX OpraHu3anus
292
XUMHYECKHUI bu6mmoreka [IOK
COCTaB U 8 2 https://m.edsoo.ru/7f41c
CTPOCHHE KIETKU 292
KusznenesareapHO bubmmorexa [IOK
6 https://m.edsoo.ru/7f41c
CTh KJIETKH
292
PasmHoxenue u
MBIV ABHOE bu6mmorexa [IOK
Y 5 2 https://m.edsoo.ru/7f41c
pa3BUTHE 992
OpraHU3MOB -
Hacnencrennoct bu6mmoreka [IOK
b U UBMEHUYUBOCTh 8 4 https://m.edsoo.ru/7f41c
OpraHu3MoOB 292
Cenexnus
ODIAHIEMOR bubnmoreka [JOK
P ' 3 https://m.edsoo.ru/7f41c
OcHOBEI
292
OMOTEXHOJIOTHH
IIpomexxyTouHas 1 1
aTTecTanus
OBIIEE
KOJIMYECTBO
34 1 9
YACOBIIO
ITPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KounyecTBO 4acoB
N HaumeHnoBaHn IpakTnyeckn  JJIEKTPOHHbIE
" We pa3elioB H e, (uudpoBbie)
n/ Bcer  Konrpoabu
TeM Jaboparopunl  00pa3oBaTejbHbIE
n 0 ble padoThI
NpOrpamMmbl € padoThl pecypchl
(KoJIMYeCTBO
pador)
D BOMIOLHOHHA bubmuoreka [JOK
1 9 2 https://m.edsoo.ru/7f41cc
st Onoorus
4
Bo3nukHOBEHU
o 1 DABHTIC bubmuorexa [JOK
2 P 9 1 https://m.edsoo.ru/7f41lcc
KU3HU Ha
74
3emiie
Opranusmel 1 bubnuorexa [JOK
3 OKpY KaroIas 5 3 https://m.edsoo.ru/7f41cc
cpena 74
CooOmectBa u bu6mmoreka [IOK
4 9KOJIOTUYECKH 9 https://m.edsoo.ru/7f41cc
€ CUCTEMBI 74
PesenBHOC bu6mmoreka [IOK
5 P 1 https://m.edsoo.ru/7f41cc
BpeMs
74
[Ipomexyrounas 1 1
aTTecTanus
OBUIEE
KOJIMYECTB
O ¢TBO 34 1 6
YACOBIIO
I[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJILHOM [TIPOT'PAMMOBI

10 KITACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

ChopMHupOoBaHHOCTh 3HAHWUK O MECT€ W POJIM OUOJIOTUU B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHUHBI MUPAa MU HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIC POCCUHCKUX U 3apyOCIKHBIX YUEHBIX-OMOJIOTOB B pa3BHTHE
owosoruu; (PyHKIMOHAIBLHON TPAaMOTHOCTH 4YEJIOBEKA ISl PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB W
MOHATHM: KU3HB, KIIETKA, OpraHu3M; MeTaboiu3M (0OMEH BELIECTB U
MpeBpallleHHe DJHEPruH), TOMEeocTa3 (camMoperyislus), YpOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAMOBOCIPOM3BEIACHUE (PETPOTYKIIHS),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHnue uznaraTte OMOJIOrMUECKUEe TEOpUU (KJIETOYHas, XpOMOCOMHas,
MyTannoHHas), 3akoHbl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHs (0 LIEHTpax MHOrooOpaszus U MPOUCXOKACHUS KyJIbTYPHBIX
pactennii H.M. BaBuiosa), onpenenars rpaHUIbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUSI B OHOJOTUH
(HaOmro/IeHNe W OINMCAHUE >KUBBIX CHUCTEM, IPOIECCOB W SIBICHUM;
OpraHM3alus W TMpOBEAeHHE OHOJOTHYEeCKOr0  JKCIIEPUMEHTA,
BBIIBIDKCHUE  THUIIOTE3bI, BBISIBJICHHE ~ 3aBUCUMOCTH  MEXKAY
HCCIIeTyeMBIMU BEIIMIMHAMH, OOBSICHCHHE TOJYyYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TEOPHA W 3aKOHOB, yMCHHE

ACJIaTh BIBOJbI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'ILTaTOB)

VYmMmenne BBIACIIATE CYHIECCTBCHHBIC IIPU3HAKKW BHPYCOB, KIIETOK
MPOKAPHOT ©  DYKAPHOT, OJHOKJIETOYHBIX W MHOTOKJICTOUHBIX
OpPraHM3MOB; OCOOCHHOCTH  TMPOIIECCOB OOMEHa  BEIIECTB U
NPEBpAIICHHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO M
JHEPreTUYeCKOro  OoOMEHa,  XEMOCHHTE3a,  MHTO3a,  Meio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, HHIUBUIYAJIbHOT'O pa3BUTHUA

OopraHusma (OHTOI'€HE3)




VYMmenune MMPUMCHATH MOJIYYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/IH
6I/IOJIOI‘I/I‘-IGCKI/IX nponeccoB 1u SIBJICHI/Ifl, IJId TIPUHATUA TMPAKTHYCCKUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e301MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHOJIOrMM ¥ OMOTEXHOJOTHH [UIsi palloHaIbHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3adadd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIMBAHUEC, CHCINNICHHOC HACJICOAOBAHHEC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA JJIsL MMpeacCKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh mpaBwia Mpu pabore ¢ y4eOHbIM U J1aOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U WHTEPHPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOT0 CO/IepKaHMsl, BKIFOYAIOLIYIO TICEB/IOHAyYHbIE 3HAHUS
U3 pa3ianyHbIX UcTouHNKOB (CMMU, HayuyHO-TIONyJsipHBIE MaTepUallbl);
STUYECKHE AacCleKThl COBPEMEHHBIX HCCJEIOBaHUI B OuoJoruwy,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHue co3iaBaTh COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 6MOJIOTHYECKYI0 UHPOPMAIIHIO U3 HECKOJBKUX MCTOUYHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHUM O MECTE M POJIM OHMOJIOTHH B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYUYHOM KapTHUHBI MHUpa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeHBbIX Y4YEHBIX-OHMOJIOTOB B pa3BUTHE
O6uosoruy; (QyHKIMOHAIBLHOM TPAMOTHOCTH 4YeNOBEKa JUIsl pelieHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJAEp)KaHUE OHOJIOTMYECKHX TEPMHHOB U

MOHSTHM: BUJ, HOMYJIsIUA, FeHO(l)OHI[, OBOJIIOLIUA, ABWKYIIUC CHIIbL




(paxtopsr) IBOJIIOLINH, PUCIOCOOICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTUUYECKUE (bakTopsl, IKOCHCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHTHl,  I[eNu  IHTaHus,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMenue uznarate Ouojiorndeckue Teopuu (IBOJIOLMOHHAS Teopus Y.
JapBuHa, cUHTeTHYecKass TeOpus  OJBOJIOLMHU), 3aKOHBI U
3aKkoHOMepHOCTH (3apojsbiimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyreit sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M.  Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BraZeTb METOJAaMU HAy4YHOTO T[IO3HAaHHWA B OuoOJIOTUU
(HabmroleHNe W OIKMCAHUE S>KUBBIX CHCTEM, IPOIIECCOB U SIBJICHUM;
OpraHm3alys W TPOBEICHHE OHMOJOTHMYECKOTO  OIKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
HCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE TOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAaHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMEHUE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHJOB, MOMYJALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJIEICTBEHHOM W3MEHYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPUCIIOCOOIICHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJIOIMUYECKUX (DAaKTOPOB HA OPIraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B IKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEUIECTB U

OMOTeOXMMHYECKUX IIMKJIOB B Onochepe

VYMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISL 00BSICHEHUS
OHMOJIOTHYECKHUX mponeccoB u SIBJICHI/Iﬁ, AJI TIPUHATUA IMPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETISX oOecmeueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbsI OKPYKAIOIIUX JIFOJIEH, COOI0IEHUST HOPM
rpaMOTHOTO TMOBEAEHHUS B  OKPYKAIOIIEH MNPUPOJHON  Cpere;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCIIOJIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJId palfluOHAJIBHOTO IMTPUPOJAOIIOJIb30BaHUA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI IepeHOoca BEIIECTB U YHEPTUHU B SKOCUCTEMAX (1IeMU MUTaHUs)

YMeHue BBINOJHATH JIAOOpPATOpHBIE M TpPAKTUYECKUe paboThl,
cobmonath mnpaBwia Npu pabore ¢ y4yeOHBIM M J1a0OPaTOPHBIM

obopynoBaHuEM




YMeHne KPUTHUYECKH OLEHHBATh W WHTEPHPETHPOBATH HWH(OPMAIIHIO
OMOJIOTUYECKOTO COJIeP)KAHMsI, BKIIOYAOUIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX ucToyHNKOoB (CMMU, HayyHO-TIONYJsipHBIE MaTepHAIb);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE POOIIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIOrMYECKYI0 MHOOPMAIIHMIO M3 HECKOJIBKMX MCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrapar ouoaoruu




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1.1

1.2

buonorus xak Hayka

buonorus — Hayka o xuBOH npupoge. Ponp Ouonoruu B (opMUpOBaHUU
COBPEMEHHOM Hay4yHOI KapTHHBI MUpa. CucTeMa OMONIOIHYECKUX HAYK

Mertoabl MO3HAHMS KUBOW HPUPOIB! (HAOMIOJEHUE, SKCIIEPUMEHT, OMMCAHHE,

HU3MCPCHUC, KJ'IaCCI/I(bI/IKaLII/IH, MOJCIHUPOBAHUC, CTATUCTHUUCCKAA o6pa60TKa

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKuspie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: omonoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpas3ue

2.2

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYISNOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHUKpoOdJieMeHThl. Boma wu  mMuHepanbHble BemecrBa. @OyHKIMM BOABI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. Hozmepx(aHI/Ie OCMOTHYECKOro OajaHca

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3zameHnMble M 3aMeHUMblE AMMHOKHUCIOTHI. AMMHOKMCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YeTBEpPTUYHAs CTPYKTypa). XHMMHUYecKHe CBoiicTBa OenkoB. buonornueckue
¢byHKIMN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzaropbl. CTpoeHue (epmeHTa: aKTUBHBIN
LEeHTp, cyOcTpatHas croenuuuHoctb. KodepmenTtsl. Buramunbl. Otinuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpPOB

3.3

VYrieBonbl: MOHOCaxapuasl (TIIFOKO3a, pru0o3a U J1e30KCUprb03a), aucaxapuibl
(caxapo3a, JaKTO3a) M TOJMCaxapuabl (KpaxMal, TJIMKOT€H, IIeJUII0I03a).
buonornyeckue GyHKIUU YIIE€BOIOB.

Jlununael:  TpUrAMLEpUAbl,  crepounsl,  Qochomunuasl.  'mapodunbHO-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkmmu JaunuaoB. CpaBHEHHE

YrijieBO40B, OCIIKOB M JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUUN

3.4

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX
kuciotr. Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynkuun PHK. ATO:

CcTpoeHue U PyHKIMH

3.5

[wuTonorus — Hayka o kierke. Kierounas teopusi. MeTopl U3y4eHuUs KIETOK




3.6

Knerka kak nenoctHas xuBasi cucrema. OOiue NMpu3HaKH KIETOK: 3aMKHYTas
HapyxHasi memOpana, monekynsl JIHK kak renmermyeckuii ammapar, cucreMma

cuHTe3a OeJika

3.7

3.8

Tunel KJIETOK: dyKapHOTUUYECKast U Ipokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
nmpokapuoTHuuecko  kietku. Kierounas crenka Oakrtepuit.  CTpoeHme
AYKAPUOTUYECKON KJIETKH. OCHOBHBIC OTJIMYMSI PACTUTEIbHOM, KMBOTHOW M

IpuOHON KIIETKU

IloBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpana, e€ coiicTBa U pynkuuu. L{utonnasma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: 3HAOIUIa3MaTHYecKas CeTb
(OIIC), ammapar ['ombmpku, im3zocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KJIETKU:
MUTOXOHJAPUH, IutacTuAbl. IIponcxokaeHne MHUTOXOHIAPMM M IUIACTHA. Buubl
wiactu. HememOpaHHBIE OpraHOHMIBI KIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHT,

PCCHUYKHU, KT'YTUKH. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxkirouenus

3.9

SAnpo — perynaropHblii neHTp KieTku. CTpoeHue sapa: sijepHas 000JouKa,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI

3.10

4.1

TpchnopT BCIICCTB B KIICTKEC
)KI/BHGJICHTCJ'ILHOCTB KJIICTKHU

OOmeH BemiecTB, WM MeTa0oNu3M. AccUMMISIUS (TUTACTUYECKUN OOMEH) U
TUCCUMMIIALUS (PHEPreTUUecKuid OOMEH) — JB€ CTOPOHBI €AMHOIO IMpoliecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poiab

(hepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAILICHUH SHEPTUU B KIETKE

4.2

®dortocunte3. CBeroBas U TeMHOBas (a3wl PporocuHTe3a. Peakiuu dortocunTesa.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HHU Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCHHTE3Wpylomue Oakrepuu. 3HaueHHE XEMOCHHTe3a JUIs

SKA3HU Ha 3emiie

4.3

4.4

DHepreTU4YecKuid OOMEH B KJETKe. PacuieruieHne BeIIeCTB, BBIJICICHUE W
AKKyMyJIMPDOBaHHE OJHEPrUM B KIETKE. OTambl HSHEPreTHUYEeCKOro oOMeHa.
I'muxonu3. bpoxkenne u ero Buabl. KucinoponHoe okHCIE€HUE, WU KIETOYHOE

npixanue. DPGEeKTUBHOCTh SHEPreTHYECKOro oOMeHa

Peakuuu matpuunoro cuntesa. ['enernueckas unpopmanus u JIHK. Peanuzanus
TeHETUYECKON WHpOpMaMK B KJIETKE. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.
Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

Konuposanue amuHokucaoT. Ponb pubocom B GnocunTese O6eka

4.5

Hexnerounsie ¢opmbl ku3Hu — BHpychl. Mcropusi otkpeitus BupycoB ([I.U.

NBanoBckuii). OCOOEHHOCTH CTPOCHUS H JKU3HENEATEIHHOCTH BUPYCOB.




bakrepuodaru. bone3nnm pacTeHHid, >KMBOTHBIX M YEJIOBEKA, BBHI3BIBACMBIC
Bupycamu. Bupyc ummynonepunura yenoseka (BMY) — Bo3dyaurtens CIIN/da.

[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA

Pasmuokenue u WHAUBUAYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Kierounslii 1WKI, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u muTO3.
[Ipoueccrl, mporekaromue B uHTepdaze. Permmmkanus — peakuuss MaTpU4YHOTO
cuareza JIHK. Crpoenume xpomocoM. XpoOMOCOMHBI HabOp — KapHOTHIL.
JIMTUIONAHBI W TalJIOWJHBIA ~ XPOMOCOMHBIE  HAOOpBIL.  XpPOMAaTHUJIBL.
[{uronornyecknue OCHOBBI PA3MHOXKEHUS MW HWHAMUBUAYAJIBHOIO PA3BUTUS
OpraHU3MOB.

Henenne wimerkn — wmuto3. Craauu mutoza. [Iporeccel, mpoucxopasimue Ha

Pa3HBIX CTAAUAX MUTO34A. bromornyeckuii CMBICII MUTO3a

5.2

5.3

@opMbl pa3MHOXKEHHsI OpPraHHU3MOB: Oecrioyioe U MosioBoe. Buabl Gecrnoioro
pPa3sMHOXCEHHUS: [eJIEHHE HaJBOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETreTaTUBHOE Pa3MHOXXEHHE. HckyccTBenHOE

KJIIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC AJIA CCIICKIIMU

[TonoBoe pa3MHOXEHHUE, €r0 OTIUYHUSA OT OECITOI0rO.
Metios. Cramum wmeitoza. Ilporecchl, MpoHCXOASAIIME Ha CTAUSIX Meio3a.
[ToBenenue xpomocom B meino3e. KpoccuHrosep. buonornueckuid CMbICIT MU

3HaYeHNe Meno3a

5.4

5.5

6.1

l"ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y >KUBOTHBIX. [los0oBBIE
JKele3bl: CEeMEHHUKH U SUYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX KIETOK —
raMmer (CrepMaro30mj, SUIeKIeTKa) — ciepMaToreHe3 u oorene3. OCoOEHHOCTH

CTPOEHUS SAHMLEKIETOK U criepMaro3onoB. Omionorsopenue. [laprenorenes

WnnuBuayanbHoe  pa3BuTHe  (OHTOTeHEe3).  OMOpHOHAIbHOE  Pa3BUTHE
(amOpuorenes). Dtarbl YSMOPHOHATLHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisinus, opraHoreres. [loctamOproHansHOE pa3BuThe. THIIBI
MOCTAMOPHOHAIBHOTO PAa3BUTHUS: MpPsMOE, HempsiMoe (IMYuHOYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOIICTBA.

Poct u pa3Butue pactenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,

CTaluu pa3BUTUIA
HacneacTBeHHOCTh M M3MEHUYMBOCTD OpraHnu3MoOB

[IpenMer u 3anaun reHeTHKU. McTopus pa3BUTHSI TeHETHKU. Bkiaa poccuiickux
U 3apyOexHBIX YyUY€HBIX B pa3BUTHE TEHETHKU. MeETOoApl TeHETHKHU
(TuOpUAOTOTUUECKHH, [IUTOTCHETHYCCKUH, MOJICKYJIIPHO-TEHETHYECKUH ).
OCHOBHBIC TEHETHUECKUE TOHATH. [ eHeTH4eckass CUMBOJIMKA, UCIOJb3yeMasi B

CXeMax CKpELIUBAHUI




6.2

6.3

3aKOHOMEPHOCTH HAcCJel0OBaHUs IPU3HAKOB, YCTaHOBIEHHbIE [. Menaenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IIpaBwiio nOMHMHHMpOBaHMs. 3aKOH pAacCILCIUICHWS ITPU3HAKOB.
I'nnore3a uncroTs! raMer. IloaHOE M HENMOIHOE JOMUHUPOBAHHUE.

JurnbpuiHoe CKpeluBaHue. 3aKOH HE3aBUCHUMOIO HAcCJIEJOBAHMsI IIPU3HAKOB.
[{uToreHeTH4ecKue OCHOBBI JUTMOPUAHOTO CKpEIIMBAaHUS. AHAIM3UpPYIOIIEe
cKpemuBaHue.  Mcnonp3oBaHue — aHANM3UPYIOLIETO  CKPEIUMBAaHUA  JUIA

OIIPEACIICHU I'CHOTHUIIA ocobu

CueruieHHOe HacienoBaHue npuzHakoB. Pabora T. MopraHa 1o cremieHHOMY
HAcJeJOBaHUIO TreHOB. Hapymienuwe creruieHHs TEHOB B pe3ylbTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONpEeNeNeHHe Moia. AYTOCOMBI U TIOJOBBIE
xpoMocombl. ['oMoraMmeTrHble M TeTeporamMeTHbie OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

6.5

6.6

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACIJIECICTBEHHAs.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHON H3MEHYMBOCTU. BapuanuoHHBIA psii M BapHaLMOHHAs
kpuBagd. Hopma peaknum npusHaka. KolM4ecTBEHHBIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MO (PUKAIIMOHHOW H3MEHUYHNBOCTH

HacnenctBeHHas, WM TE€HOTHUIIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHAsA
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYUBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTarecHHble
(akTopbl. 3aKOH TOMOJIOTUYECKUX PAJOB B HacieACcTBeHHON u3MeHunBocty H.1.

BasusioBa

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETHUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHYECKHUN, MOJEKyIsipHO-TeHeTuYecKkuil. CoBpeMEHHOE OmpeaelieHUue
rE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C
rmomompio III[P-amanu3a. HacnencrBeHHple 3a0oiieBaHUS dYeaOBEKa: TCHHBIC
0oJe3Hu, 0O0JIE3HU C HACJIEICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TEHEpaTUBHbIE MyTaluu. [IpHUHIUIBI 370pOBOTO
oOpa3a JKU3HU, JUATHOCTHUKU, MPOPHUIAKTUKM ¥ JI€UYECHUS TEHETHUYECKUX
Oosne3Hel. MeauKko-TeHETHUYEeCKOEe KOHCYJIbTHPOBAHUE. 3HAYCHUE MEIUITMHCKOU

TCHCTUKHU B IPECAOTBpAICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JICBaHNM YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekmusi KaKk Hayka W TIpolecc. 3apOoXACHHE CEIICKIIMH W JOMECTHKAIIUS.

VYuenue H.M. BaBunoBa o0 1eHTpaX TMPOUCXOXKICHUS M MHOT000pasus




KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOKIEHHS TOMAIHUX >KUBOTHBIX. Copr,

opo/Ja, MITaMM

7.2

CoBpeMeHHbIE METOJbI CelIeKUMU. MaccoBbIi M MHIWBUAYAJIBHBIH OTOOPHI B
CEJIEKIIMM PAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3koponcTBeHHOE
cKpeuBaHue — HMHOpuAMHr. Yucras nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'erepo3uc, nnu rubpuanas cuia. HepolcTBeHHOE CKpelMBaHUe — ayTOPUIHUHT.
Otnanénnas rubpuamszanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 U
[IOJIy4YEHUE NOJIUILIOUAOB. JIOCTHIKEHMsI CEJIEKLMU pPACTEHMM, >KUBOTHBIX H

MHUKPOOPraHHUu3MOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pexomOuHanTHoW JIHK wm Tpancrennsix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKJIOHaJIbHOE  Pa3MHOKEHHE
pacrenuii. KinoHUpoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdeckue npoosembl. MO — reHeTuuecku

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHU3Mbl

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

DBOJOLMOHHAS OUOIOTHS

11

1.2

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  »Boarouuu.  [laneoHTosIOrHYECKHE:  MOCIIENOBATEIbHOCTD
IIOABJICHUA BHJOB B MMaJeOHTOJIOTHIECKOM JICTOIMHUCH, TCPEXOAHBIC q)OpMI)I.
buoreorpaguyeckue: cxoactBo u paznuuve ¢ayH U (paop MaTepukoB u
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IN4Msi SMOPHOHOB Pa3HbBIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJOTMYHbIE, AaHAJIOTUYHBIE,
pYyIUMEHTApHBIE OpPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IMyTeH y Bcex

OpraHu3MOB

OpomonvonHass  teopus Y. JlapBuHa. IIpenmoceulku  BO3HMKHOBEHUS
JapBUHU3MA. JIBHXKYIIME CUJIBI SBOJIOUMHU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OTPAaHUYCHHOCTH PECYPCOB, HEONpPEACIEHHAsT U3MEHYMBOCTb,

060opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

Cunrernueckass Tteopust dBomouuun (CTD) M OCHOBHBIE €€ TOJOXKEHHUS.

MuxkposBosmtorus. [Tomynsmus kKak eIMHAIA BUAA U SBOJTIONUN

14

JBrokymue cuibl ((pakTOphl) JBOJIOIUU BHAOB B TpUpoae. MyTarmOHHBINA




nporecc U KOMOMHATHBHAs HM3MEHYMBOCTh. llomymnsiuoHHBIE BOJNIHBI U Jpeid
reHoB. M3omsmust u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOmuUil hakTop
sBOMIOLNU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB KakK pe3ylnbTaT 3BoMOUUU. [Ipumepsl
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U AMOALANTALNH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUI000pa30BaHUS:

reorpa(bnquKoe, 9KOJIOTHYECKOE

1.5

2.1

2.2

MaKpOBBOJ'IIOHI/Iﬂ. (DOpMBI 3BOJIIOUH: (bHHGTquCKaH, JUBCPIrCHTHAasd,

KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTs 3BONIOIHMN
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHayuHble TMPENCTABIEHUS O 3apOXKIACHUM KU3HU. HaydyHble rumnores3bl
BO3HUKHOBEHHUS >KHM3HM Ha 3emyie: aOuoreHes W MaHCIEepMHsS. XUMUYecKas
SBONIONHUSA. ODKCINEPUMEHTAIBHOE TMOATBEPXKICHUE XUMHUYECKONW IBOJIIOIUH.
Hauanpabie sTanbel Oumosormdeckoit spostonuu. ['mnoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)XUBBIX OPraHu3MOB

PasButue xu3zHm Ha 3emie mo spam u nepuonaMm. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. [lameosoiickass spa W €€ TNEpHOIbl: KEeMOPUIMCKUH,
OPIOBUKCKHW, CUJIYPUUCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoisl: NaAJIEOre€HOBBIM, HEOTE€HOBBIM,
AHTPONOTCHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKHX MPOIECCOB.
OcCHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHUN H KUBOTHBIX. [losiBIEeHWE, paciBeT W BBIMHUPAHHE TPYII KUBBIX

OpraHu3MoOB

2.3

2.4

Cucrema OpraHHu4YeCKOro Mupa KakK OTpaKCHHUC SBOJIFOLNH. OCHOBHEBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

DBoronMs 4YejaoBeKka. AHTPOIOJIOTUS Kak Hayka. Pa3Butue mpencTaBieHHH O
IIPOUCXOXACHUN YelloBeKa. Meroabl M3ydeHHs aHTponoreHesa. CxoncrBa u
pa3nnuus YeloBeKa U )KMBOTHBIX. CHCTEMaTHYECKOEe MOJI0KEHHE YEIOBEKa.

JBmwxyume cuibl (pakTopsl) aHTponorenesa. HaciencTBeHHas M3MEHYUBOCTD U
€CTeCTBEHHbIN 0TOOp. OOIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJIEHHE OpPYAMA

TpyAa, MBIIIJICHUE, peYb

2.5

OCHOBHBIC cTalunu U BCTBU DJSBOJIFOIIMU UYCJIIOBCKA: aBCTpaJIOHI/ITeKI/I, quOBCK
yMenbii, YenoBek mnpamoxondmuii, YenoBek HeaHaepTadbCKui, YemoBek
pa3yMHublid. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHUSA, 00JacTb

pacrmpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs




2.6

3.1

3.2

3.3

UYenoseueckne packl. OCHOBHBIE OOJBIIME Pachl: €BPONEOUIHAS (€Bpa3HiicKas),
HETrpO-aBCTPAIONTHAS (9KBaTOpHANIbHAS), MOHTOJIOUIHAS (a3marcko-
amepuKaHcKas). YepThl PHUCIIOCOOICHHOCTH MPEIICTABUTENICH YEIIOBEUECKUX Pac

K YCIIOBHSIM CyLIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
Opranu3Msbl ¥ OKpyKarolas cpeaa

DKOJIOTHSl KaK HayKa. 3aJladyd M paslielibl 3KOJOTUU. METoIbl 3KOJIOTHYeCKUX
UCCIIEIOBAaHMA. DKOJIOTHIeCKoe MUPOBO33peHHe. Cpeibl 0OUTaHKsI OpPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyllIHAsA, TIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

Okonornyeckue  ¢axtopel. Knaccupukanuss — dKomorudeckux  (pakTopos:
abuoTnueckne, OMOTHYECKWE W aHTPOIOTeHHbIE. JleHCTBHE HKOIOTHYECKUX

(haKkTOpOB HA OPTAHU3MBI
AbuoTtnueckue (HaKTOphI: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPHOAU3M.
[lpuciocobnennst OpraHU3MOB K  JCUCTBHIO  aOMOTHYECKHX  (aKTOPOB.

buonornueckue PUTMBI

3.4

3.5

4.1

4.2

buotnueckue dakropbl. Buasl OMOTHYECKHMX B3aMMOICHCTBHI: KOHKYpPEHIUS,
XUIIHAYECTBO, TAPa3HTHU3M, MYTyaJu3M, KOMMEHCAIH3M (HaXJICOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCaIU3M, HEUTpanu3M. 3HaueHHe  OUOTHUECKUX

BSaHMOHeﬁCTBHﬁ AJId CYIIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COO6HIGCTBaX

OKOJIOTUYECKHE XapaKTCPUCTHUKHU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTciin
nomyJjanuu: YUCICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Mnrpaum{. HI/IHaMI/IKa YUCIICHHOCTHU HOHYJ'IHIII/II/I )41 eé pel"y.]'[f[III/ISI
Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypsl OMOLIEHO3a: BHJIOBas,
IPOCTpaHCTBEHHAas, Tpoduueckass (muiieBas). Buabl-nomuHantel. CBsi3u B

OHOIIEHO3€E

Okojoruueckue cucrteMbl (dkocucteMbl). [loHstTe 006 3Kocucteme H
ouoreoreHo3e. DOyHKIMOHAIbHbIE KOMIIOHEHTHl JKOCHCTEMBI: TPOJYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelecTB U NOTOK SHEPTUU B DKOCUCTEME.
Tpoduueckne (TUIIEBBIE) YPOBHU OKOCHCTEMBI. [luieBble IIeMM ©  CETH.
OcHOBHBIE TOKa3aTeNId HKOCUCTEMBI: Oumomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MAPaMUJBI:  TPOAYKIIMH, YHUCICHHOCTH, Ouomacchl. CBOWCTBA HIKOCHUCTEM:

YCTOMYMBOCTh, CAMOPETYJIALNs, pa3Butue. Cykueccus

4.3

[Ipupoanble 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
HIMPOKOJIMCTBEHHOTO JIeca.
AHTpPONOT€HHbIE 3KOCUCTEMBI. ATPO3KOCHCTEMBL. YpOosKoCHCTEMBI.

Bronornveckoe n X03HCTBEHHOE 3HAYCHHUE arpOdIKOCUCTEM U YPOOIKOCHCTEM.




4.4

4.5

buopaznooOpasue kak Qakrop ycroWumBocTH dKocucTteM. CoxpaHeHHe

OHMOJIOTMYECKOTro pa3HooOpasus Ha 3emiie

Yuenne B.W. Bepnaackoro o Owocdepe. I'paHuipl, coctaB U CTPYKTypa
ouocdeprl. Kupoe BemectBo M ero ¢GpyHkiuu. OcoOeHHOCTH OMocdephl Kak
rII00amBbHOW AKOCHCTEMBI. JIMHAMHYECKOE paBHOBECHE W OOpaTHas CBsI3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTC€OXMMHUYECKHE IUKIIBI JJIEMEHTOB

(yrnmepopa, azora). 3oHanbHOCTE OHochepsl. OCHOBHBIE OMOMBI CYIITU

UYenoBedecTBo B Omocdepe 3emin. AHTpONOTeHHBIE M3MEHEHHS B Ouocdepe.
['moGaibHbIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHAJIBHOIO  YIPABJIEHUS MNPUPOJHBIMH pecypcaMu U UX

HCIIOJIBb30BaHUC. [[OCTI/I)KCHI/IH OMOJI0rHHU U OoXpaHa IIpUupoabl




MPOBEPSIEMBIE HA EI'D 110 BUOJOI'U TPEGOBAHU S
K PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA30OBATEJBHOU
IMPOI'PAMMBI
CPEJHET'O OBIIETO OBPA3BOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTAaTaM 0CBOCHUS
NMPoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpedoBaHMS o0pa3oBaHus
1 CdopmupoBaHHOCTh 3HAHUH O MECT€ U POJM OHOJOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopmupoBaHUU COBPEMEHHOMN

€CTECTBEHHOHAYYHOW KapTHHBI MHpA, B MO3HAHMM 3aKOHOB IMPHUPOABI U
peIIeHUN KU3HEHHO BAXKHBIX COLMAIBHO-ITUYECKUX, SKOHOMHUYECKHX,
9KOJIOTHUECKUX MPOOJIeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOMPOCOB
PaIMOHAILHOTO TPHUPOAOINONB30BaHUs, B (OPMUPOBAHUU I[EHHOCTHOTO
OTHONICHUS K TpUpOJE, OOLIECTBY, UEIOBEKY; O BKIAJE€ POCCUUCKUX U
3apyOCKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTUH

2 Brnanenue cuctemoil 3HaHUH 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHMS,
UCTIOJIB3YEMBIX B OHOJIOTMYECKUX HCCIICJOBAHUSAX JKUBBIX OOBEKTOB H
9KOcUCTeM  (ONHMCAHME, U3MEpPEHHE, IpOBEJIEHUE  HaAOII0JAEHUIN);
Croco0amu BBISIBJICHUS M OLIEHKY aHTPOIIOTCHHBIX U3MEHEHHI B IIPHPOJIE.
YMenune BbIIBUI'aTb THUIIOTC3bI, IMPOBCPATH HUX ISKCICPUMCHTAIbHBIMU
cpeactBamu,  GopMyJIHpys  Ledb  HCCIEAO0BaHMs,  aHaJIM3UPOBATh
IMOJIYUYCHHBIC PE3YJIbTAThI U 1€JIaTh BbIBOBI.

BbisiBieHHMEe  3aBUCUMOCTH  MEXIY  MCCIEIyeMbIMH  BEJIHYHMHAMH,
OOBSICHEHHE TIOIYYEHHBIX PE3yJbTaTOB U (HOPMYIHPOBAHHE BBIBOJOB C
UCIOJIb30BAHNEM HAayYHBIX MOHIATUHN, TEOPUI U 3aKOHOB

3 YMeHue BIaIeTh CUCTEMOI OMONIOrMYeCKHX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOIOJIararolue O1MoI0rnueckue TEPMUHbBI U OHATUS ()KU3Hb, KJIETKA,
TKaHb, OpraH, OpraHM3M, BHUJ, MOIMYJALUS, 3KOCHUCTEMa, OHOLIEHO3,
ouocdepa; mMeTaboIU3M, TOMEOCTa3, KICTOYHBIM UMMYHHUTET, OMOCHUHTE3
Oerxa, OMONOIMMEDBI, JUCKPETHOCTB, CaMOpETyJIALHNS,
CaMOBOCITPOU3BEICHNE, HACJIEICTBEHHOCTb, WU3MEHYUBOCTb,
HHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosnorunueckue Teopun: kierounas teopus T. llIsanna, M. llneiinena, P.
BupxoBa; kioHaIBbHO-C€NEKTUBHOTO uMMyHuTeTa II. Opmux, HW.H.
MeunukoBa, XpOMOCOMHasI TeOpUs HacyueacTBeHHOCTH T. MopraHa, 3aKoH
3aponplieBoro cxonacrsa K. bapa, sBomounonnas teopus Y. Jlapsuna,
CHHTETHYECKAsi TEOpHs HBOJIOIMU, Teopusi aHTpororeHeza Y. [lapBuna;
teopust 6uoreonieno3a B.H. CykaueBa; yuenne H.J. BaBuioBa o neHTpax
MHOT0o00pa3usi U MPOMCXOXKJIEHUS KyJIbTYpHBIX pacTeHuid, ydenue A.H.
CeBeprioBa O MyTSIX M HaNpaBlIeHWSX OHBOJOLMH, yueHue B.W.
Bepnaackoro - o 6uocdepe); 3akoHbI (e1MHOOOPa3Usi MOTOMKOB MEPBOTO
IIOKOJICHUS, PpACLICIUIEHUS] IPU3HAKOB, HE3aBHCHMOIO HAacjeO0BaHUs
npusHakoB I'. MeHnens; CLHEIUIEHHOrO HAaclIeNOBaHUS IPU3HAKOB H
HapylleHHs cremieHuss reHoB T. MopraHa; romMoJoru4eckux psjaoB B
HacleacTBeHHON m3MeHumBocTH H.M. BaBmioBa; TeHEeTHYECKOTO
paBHoBecust [x. Xapnu u B. BaiinGepra; 3apoapimeBoro cxoxactsa K.
bapa; 6morenernueckuii 3akoH . ['exkens, @. Mioiepa);




MIPUHLIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

mpaBmwia (Muaumyma HO. JIuOwmxa, SKOJIOTHMYECKON MUpaMHIbl YHCET,
OMOMacChl U DHEPTHUN);

runore3bl (koanepBatHoi A.M. Omnapuna, mepBuuHoro OymboHa J[xk.
Xonneitaa, mukpochep C. Dokca, pudozuma T. Uek)

VYMmenune pfiiatb  IIOMCKOBBIC OMOJIOrHYECKUE 3aJa4u, BBIABJIATH
MPUYIUHHO-CJICACTBCHHBIC CBA3U MCXKIAY UCCIICAYCMbIMU OHOJIOrNYCCKUMU
O6”beKTaMI/I, mpoueccaMm U SABJICHUAMM, A€JIaTb BbIBOABI W IIPOTHO3bI HA
OCHOBAHUU IMOJTYYCHHBIX PC3YJIbTATOB,

COCTAaBJIAATh I'CHOTHIIMYCCKHE CXEMBI CKPCHIMBAHHA JIA pPa3HbIX THUIIOB
HacJICJOBaHHA IPU3HAKOB Yy OPraHu3MOB, COCTABJIATH CXCEMbI IEPCHOCA
BCHICCTB U OHCPI'H B OKOCUCTEMAX (I_IGHI/I NUTaHusA, IIUIICBBIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3U MEXIY CTPOCHUEM M (DYHKIHSIMHU:
OpPraHOM/IOB, KJIETOK pPa3HbIX TKAHEHW, OpraHaMy U CUCTEMaMH OpPraHOB y
pacTeHMii, >KMBOTHBIX M YEJIOBEKa; MEXAYy d3TallaMd OOMEHa BEIIECTB;
JTallaMy KJIETOYHOI'O LIMKJIA M KU3HEHHBIX LIMKIOB OPraHU3MOB; 3TallaMU
SMOpPUOHAIILHOTO PAa3BUTHS; TEHOTHIIOM U (HEHOTUIIOM, (PEHOTUIIOM H
¢dakTopamu cpeapl OOMTAHMSA; MPOIECCAMH SBOJIIOLWH; JBHKYIIMMH
CUJIaMHU  AHTPOIIOI€HE3a; KOMIIOHEHTaMU pPa3jM4yHbIX JKOCUCTEM U
MPHUCIIOCOOTICHUSMU K HUM OPTaHU3MOB

YMeHue BBIIEIATh CYIIECTBEHHBIC TPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKApPUOT M IYKAPUOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, BHUJOB, OHOTEOIIEHO30B, JKOCHUCTEM U
o6uocepsl; CTPOCHHSI OpPTraHOB U CHCTEM OPraHOB PAaCTEHUH, KUBOTHBIX,
YEJIOBEKA; MPOIECCOB KU3HEACATEIHHOCTH, MPOTEKAIOIINX B OPTaHU3Max
pacTeHuii, )KMBOTHBIX M 4YeJIOBEKa; OMOJIOTMYECKUX IPOIIECCOB: OOMEHa
Bemects  (Metabonu3Mm), uWH(OpMANMM ¥ TMPEBpalICHUS DHEPTruw,
OpokeHus, aBTOTPOGHOTO ¥  TEeTepOTPO(GHOrO  TUIMOB  NUTAHHS,
dboTocHTE3a W XEMOCHHTE3a, MHTO3a, MeHo3a, TraMeToreHesa,

sMOpHOreHesa, MOCTAMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHJIMBUIYAIBHOTO Pa3BUTHUSI OpraHU3Ma (OHTOTEHE3a), B3aWMOJCHCTBUS
TEHOB, reTepo3uca; JEUCTBUN HMCKYCCTBEHHOTO otOopa,

CTaOUIM3UPYIOLIETO, JABMXKYIIETO M  Pa3pbIBAIOLIETO E€CTECTBEHHOIO
0TOOpa; aIIOMAaTPUYECKOTO0 U CHMIIATPUYECKOTO BUI000pa30BaHUS;
BIMSHHUS  JBWKYIIAX CHUJI OBOJIONMA Ha TEHO(OHI TMOMYJISAINH;
MPUCTIOCOOJICHHOCTH OpPTraHW3MOB K cpeAe OOWTaHWs, 4YepeJOBaHUS
HalpaBJieHUW HBOJIIOIIMU; KPYroBOPOTa BEIIECTB W TOTOKA JHEPTHH B
JKOCHUCTEMAX

ChopMUpOBaHHOCTb ~YMEHHS  BBIIENATh CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJETOK IMPOKAPUOT U  DYKAPUOT; OIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB, OHOTEOIEHO30B M HKOCUCTEM;
O0COOCHHOCTH TPOIECCOB OOMEHa BEIIECTB U IMpEBpallleHUs SHEPruu B
KIEeTKe, (OTOCHHTE3a, TUIACTMYECKOTO U JHEPreTHMYeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Meio03a, OIUIOJIOTBOPCHUS, PpA3BUTHS U
Pa3MHOXXEHHS, WHAWBHUIYaJbHOTO pPa3BUTUS OpraHu3Ma (OHTOreHe3a),
O0OpBOBI 3a CYIIECTBOBAHHME, €CTECTBEHHOTO OTOOpa, BHI000pa3OBaHMUS,
MPUCTIOCOOJICHHOCTH  OPTaHM3MOB K  Cpele OOWTaHUS, BIMSHUS
KOMIIOHEHTOB JKOCHUCTEM, AHTPOMOTCHHBIX W3MEHEHHH B 3KOCHUCTEMax




CBOCH MECTHOCTH, KPYroBOpOTa BEHICCTB M MPEBPAIICHHS JHEPTUH B
ounocdepe

YMeHue HUCHOoIb30BaTh COOTBETCTBYIOIIME aAPTYMEHTHI, OMOJOTHYECKYIO
TEPMHHOJIOTHIO M CHUMBOJIMKY JJIsl JOKa3aTelbCTBAa POJCTBA OPraHHU3MOB
pPa3HBIX CHUCTEMAaTUYECKHX TPYII;, B3aUMOCBSI3M OPraHU3MOB M CpPEbl
oOuTaHUS; EIMHCTBA 4YEJIOBEYECKUX pac; HEO0OXOJUMOCTH 3I0POBOTO
oOpa3a KH3HH, COXpaHEHHs pa3zHOOOpa3usi BHUIOB M D3KOCHUCTEM Kak
YCIIOBUS COCYILIECTBOBAHUS IPUPOJIBI U YETIOBEUECTBA

YMeHue  KpUTHYECKH OLEHHMBAaTh HMH(MOPMALUIO  OHOJOrHYEeCKOro
COJICpKAHUSA; HHTEPIPETUPOBATh JTUYECKHE AaCHEKTHl COBPEMEHHBIX
UCCIIeOBaHU B OMOJIOTWH, MEIUIMHE, OMOTEXHOJIOTHH; PacCMaTpUBATh
r7100abHBIE SKOJIOTUYECKHE MTPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH T10
OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIUIO




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

IO BUOJIOT'NA
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 buonorus xak Hayka. JKuBble CCTEMBI U UX U3y4eHUE
11 CoBpemeHnHas OuoNOrusi - KOMIUIEKCHAss Hayka. buojormueckue Hayku U

u3y4aeMble UMU TpoOsieMbl. DyHIaMEHTANbHBIC, MPUKIATHBICE ¥ IMOUCKOBBIC
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.
3nayenue OWONOrMM B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHON
kaptunbel mupa. [Ipodeccuu, cBazanuble ¢ Ouonorueil. 3HaueHue OMOJOTHHU B
[IPaKTUYECKONH JESITEIbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBILIIIEHHOCTH, OXPaHEe IPUPOIbI

1.2 XKuBble cuctembl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa, TUCKPETHOCTh W IEIOCTHOCTh, CIOXHOCTh U
YIOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, camMoOpraHu3amus,
CaMOBOCITPOM3BENICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.
YPOBHU OpraHu3alMy KUBBIX CUCTEM: MOJEKYJSPHBIN, KIETOYHBIM, TKAHEBBIMH,
OpraHu3MEHHBI, MOMYJISIUUOHHO-BUAO0BOM, AKOCUCTEMHBIN
(buoreoneHoTnueckuii), Omocdepusiid. Ilporecchl, MPOUCXOIANIME B KUBBIX
cucremax. OCHOBHBIC TPHU3HAKHU KHUBOro. JKu3Hb Kak (opma CymiecTBOBaHUS
MaTepuu

1.3 Mertoapl Ouonormyeckoil Hayku. HaGmroneHue, u3MepeHUe, 3KCIEPUMEHT,
cucTeMaTu3anus, MeTaaHanu3. IloHATHE 0 3aBUCHUMOM M HE3aBHCHUMOH
nepeMeHHol. [InanupoBanue skcnepumenTa. [locTaHOBKa W MpoOBEpKa TUIOTES.
HyneBass rumnorte3a. IloHstue BBIOOPDKM UM €€ JTOCTOBEpHOCTh. Pa3bpoc B
Ouosiornyeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTAaTOB.
[TpuurHBI UCKAXKEHUSI PE3YJIbTATOB JKCIIEpHMEHTa. [[OHATHE CTaTHCTUYECKOTO

TecTa
2 Knerka kak Omosornuyeckas cuctema
2.1 Knerka - cTpyKTYpHO-(pyHKIIMOHAJIbHASI €IMHUIA XKHUBOTO. McTOpus OTKPBITHS

kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounass teopust (T. LlBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM TEOPHUH.
Meroapl  MOJEKYJISPHOM W KJIETOYHOM  OHWOJOTHHM:  MHUKPOCKOIIHWS,
xpomarorpadus, 3nmeKkTpodope3, METOI MEUEHBIX aTOMOB, TU(depeHIraIbHOe
HeHTpudyrupoBaHue, KyJIbTUBUPOBaHUE KIETOK

2.2 XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPaMUKPOAJIEMEHTHI. Bosia u
€€ poJib KaK pPacTBOPUTENS, pEareHTa, ydyacThe B CTPYKTYPUPOBAHHM KIIETKH,
TeIUIoperynsauud. MuHepanbHble BEIIeCTBA KIIETKH, UX OWOJIOTUYECKas pPOJb.
Posib KaTHOHOB M aHMOHOB B KJIETKE.

buonornueckne monumepbl. benku. AMHUHOKHCIOTHBIM COCTaB  OEIKOB.
Crpykrypbl OenkoBoil monekynbl. [lepBuunas cTpykTypa Oeika, MenmTHIHAS
CBA3b. BropuuHas, TpeTH4YHAas, 4YETBEPTHUYHAs CTPYKTYpbl. JleHaryparus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBonpl. MoHOcCaxapuipl, AUCAXapUIbl, OJUIOCAXAPUABI M IMOJIHCAXAPUIBI.
OOummii mnaH CTpoeHHuss U (PUIUKO-XMMHYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckue GyHKIIUU YIII€BOAOB.




Jlumuaer. T'uppodunpHO-rHAPOdOOHBIE CcBoMcTBAa. Knaccuukanus IUMUmIoOB.
Tpurnuuepunsl, (ocdonaunuasl, BockH, cTepousl. buonorndeckue (yHKIUH
munuaoB. O0mue cBoiicTBa OMOJIOrMYECKUX MEMOpaH - TeKy4eCTb, ClIOCOOHOCTD
K CaM03aMBbIKaHHIO, OJIYITPOHULIAEMOCTb.

HykneunoBbie kucnorsl. JJHK u PHK. CrpoeHue HYKJIEMHOBBIX KHCIOT.
Hyxneoruasl. [Mpuamun komruiementapaoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK - nBoiinas cnimpasib. MecTtoHaxoxaeHue u ouonorndeckue ¢pyakuun JJTHK.
Bunel PHK. @yuxunun PHK B knetke.

Crpoenne wmosekynbl AT®. Makpospruueckue cBa3u B MoJiekyine ATO.
buonornueckue ¢pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCYUKH, UX (PYHKIIUH
B kieTke. CekBenupoBanue JHK.

CrpykrypHast Ouosiorusi: OMOXMMHUYECKHE W OuodHU3MYecKre WCCIeI0BaHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYJT

2.3

Tunsl  kneTOK: dJyKapuoTuMdeckas M INpokapuorudeckas. CTpyKTypHO-
(byHKIMOHATBHBIE 00pa30BaHMUS KIETKH.

CrpoeHue npokapuoTHUecKol kieTku. Kierounas cteHka Oakrepuil M apxei.
OCOOEHHOCTH CTPOEHHSI TEeTepPOTPOPHONH M aBTOTPOPHON NPOKAPHOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OMOLIEHO3aX.

CrtpoeHre W (QYHKIMOHHUPOBAHHE DYKAPHOTHUECKOW KieTkH. [lmasmarmueckas
MeMOpaHa (mnazmaiiemma). CTpyKTypa Iu1a3Matudeckoil MemOpansl. TpaHcrnopT
BEIIECTB 4Yepe3 IUIa3MaTHYecKyl0 MeMOpaHy: mnaccuBHBIH  (nuddysus,
obneryenHass nud@dy3us), aKTUBHBIA (MEPBUYHBIA U BTOPUYHBIM aKTHBHBIN
tpaHcnopt). [lonmynponunaemocts MeMOpanbl. Pabota HaTpuii-KaaueBoro
Hacoca. DHJOLUTO3: MUHOLUTO3, (haronuTo3. Dk301uTo3. KierouHas creHka.
Crpykrypa 1 GQyHKIUU KIETOYHON CTEHKH pacTeHU, rpruOoB.

[uromnazma. Ilurozons. Ilurockener. JIBukenue unuromnazMbel. OpraHousl
kieTkd. OnHomMeMOpaHHbIE OpPraHOMJbl KJIETKU: 3HJIOIMJIa3MaTHYecKas CeTh
(OIIC), ammapat ['onbkH, TU30COMBI, UX CTpoeHue U (pyHKIMH. B3aumocsszb
O0JIHOMEMOpaHHBIX OpPraHoni0B KieTKu. CTpoeHue TrpaHysspHOTO PETUKYIyMa.
Cunte3 pacTBOopuMBIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. ['naaxuii
(arpaHymsipHBI) SHIOMIA3MaTUYecKud peTukyiayM. CekpertopHas (yHKUIuUS
anmaparta ['onpmxu. TpaHCIOpT BEIIECTB B KJIETKE. Bakyoin pacTHUTENBHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHPHUH, TUIACTUBL.

Crpoenne u (GyHKIUU MHUTOXOHApUN W TuiacTuf. llepBuyHble, BTOpUYHBIE U
CIIO)KHBIE  TUIACTUABI  (POTOCHHTE3UPYIOIIUX  JYKapuoT.  XJIOPOIIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIINX PACTECHUM.

HememOpanuble opraHouabl kieTku CTpoeHHe M (YHKUUH HeMeMOpaHHBIX
opraHouioB KieTtku. PubGocombl. MukpodunameHTbl. MBbIIEYHbIE KIETKH.
Muxkpotpybouku. Knetounsiii nentp. CTpoeHHe U JIBH)KEHHE XI'YTUKOB H
pecHnyek. MUKpoTpy06ouKku 1uToria3mel. LleHTprons.

Snpo. Obosouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, X CTPOCHUE U
¢byakuu. SAnepHeiii GenkoBbli MaTpukc. [IpocTpaHcTBEHHOE pacHoIOKEeHUE
XpOMOCOM B MHTep(]a3HOM siipe. benku xpomaTuHa - THCTOHBI.

Knerounsle BrmtoueHus. CpaBHHTEIbHAs XapaKTEPUCTHKA KIETOK JYKapuOT
(pacTuTeNbHOM, )KUBOTHOH, IPUOHOIN)

2.4

AccUMUIISIINS U TUCCUMIUIALNS - JBE CTOPOHBI MeTaboim3Mma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TeTepOTpO(dHBIA. YUacTHe KHCIOpPOoJIa B OOMEHHBIX
mporeccax. JHepreruueckoe oOecneueHue KieTku: mpeBpameHne ATD B
oOMEHHBIX Tporeccax. DEepMEHTATHUBHBIN XapaKTep peakIuil KJIECTOYHOTO




Merabomm3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA M MEXaHH3M JCHCTBUSI.
Kodepmentsl. OTinnuns pepMEHTOB OT HEOPTAHWIECKUX KaTalIu3aTopoB. benku-
aKTUBATOPbl U OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTbh CKOPOCTH (epPMEHTATUBHBIX
peakuii OT pa3IMYHBIX PAKTOPOB.

[lepBuYHBII CHHTE3 OpraHMYECKUX BellecTB B KieTke. PDorocuHre3. Pomb
XJIOPOIUTacTOB B Tmporecce ¢ortocuHTe3a. CBeroBas W TeMHOBas (a3bl.
[IponykTuBHOCTE (hoTOCHHTE3a. BnusiHue pa3nuyHbIX (PaKkTOpoB Ha CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

Xemocunres. PazHooOpa3ue opraHu3MOB-XeMOCHHTETHKOB: HUTPUPUIIUPYIOIIHNE
OaKkTepuu, Kele300aKTepUuu, CepoOAKTEpUU, BOJAOPOIHBIC OaKTepwH. 3HAUYCHUE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Buabl Opokenus. [IpoaykTel OpoXeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTEIIN OOJIC3HEH.

AdpoOHBIE OpraHU3MBbl. JTamnbl dHepreTudeckoro oomena. IloaroToBUTENbHBIM
sTan. [ MKonm3 - 6eCKUCIOPOIHOE PACHICTIIICHUE TIFOKO3BI.

buonoruueckoe OKHCIEHHE, WM KIETOYHOE IbixaHHe. Poiab MHUTOXOHApPUN B
nporeccax OMOJIOTUIECKOTO OKHCJICHHUS. [ukmudeckue peaxIum.
OxucnutensHoe Gochopunuponanue. [Ipenmymiectsa aspoOHoro mytu odMeHa
BEIIECTB Mepe aHaIPOOHBIM. DPPEKTHBHOCT YHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu wmatpuyHoro cuHresa. IIpMHIMI KOMIUIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO  CHHTE3a. Peanuzanus ~ HacneacTBeHHOM — uHGoOpManuu.
I'eneTndeckuii Kox, ero cBomcrBa. TpaHckpunuus - maTpuuHbii cuHTe3 PHK.
[IpyHIMIBI ~ TPaHCKPUIILMH:  KOMIUIEMEHTapHOCTb,  AHTUIIAPAJLIEIBHOCTD,
aCUMMETPUYHOCTh. TpaHcisAnus U ee srambl. Yyactue TpaHcnoptHelx PHK B
O6uocuHTe3e Oenka. YcinoBus OuocuHTe3a Oenka. KoaupoBaHue aMHUHOKHCIIOT.
Ponb pubocom B GuocunTese Oenka.

Opranuzanus reHomMa y poKapuoT U dyKapHOT. Perynsnust akTHBHOCTH T€HOB Y
npokapuot. ['mnore3a omnepona (. XKaxod, K. Mano). Perymsius oOMEHHBIX
IpoLeccoB B KkieTke. KiileTounslil romeocTas.

Bupychbl - HekiieTouHble (QOpMBI KH3HU U OOiuratHble mapasutbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHspie 3aboneBanusi 4enoBeka, XKUBOTHbBIX, pactenuid. CIIN]J], COVID-19,
COLIMAJIbHBIE U MEJUIIMHCKUE TPOOIIEMBI

2.6

Knerounslii 1wmki, ero mepuoasl U perynsauus. HWutepdasza u  MHTO3.
Oco0eHHOCTH TpolieccoB, MpoTeKkaroumx B HHTepdase. [loaroroBka KiIeTku K
nenenuto. [IpecuHTeTnueckuid  (MOCTMUTOTHYECKUN), CHUHTETHUECKUUA U
MTOCTCUHTETUYECKHH (TPEMUTOTHYECKHI) TEPUOABI HHTEP(aA3bI.

Matpuunelii  cunte3 JHK-permmmkanus. Ilpunnuner  perumkamuu  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHHTE3, AHTUNAPAIUIEIBHOCTb.
Mexanusm perumkanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Temomepsl n
TeoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKH - KapuoTUM. JIUTUIOMTHBIA |
rarmiouaHbll  HaOopel XpomMocoM. ['omosiormunblie XpoMocombl. IlosoBble
XPOMOCOMBI.

Jlenenue xiietku - MuTo3. CTaiuu MHUTO3a M MPOUCXOJAIINE B HUX IPOLIECCHI.
Tunsl MutO3a. KapnokuHe3 M LHUTOKMHE3. bHOIIOrMYECKOEe 3HAYEHUE MHTO3A.
Perynsamus muroTHuUeckoro uMkia KieTku. llporpammupyemasi KieTodHas
rubesnp - aromnros.

@OyHKIMOHAIbHAsA FEHOMHUKA




Opranusm Kak OMoIOruyecKas cucTemMa

3.1

OnHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOT'OKJIETOYHBIE OpraHu3Mbl u
MHOT'OTKaHEBbIE OPraHU3MBI.

@opMbl pa3MHOXKEHHSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTMBHOE) U
nojoBoe. Bunuel Oecmonoro  pasMHOXKEHHUS: TOYKOBAHUE, CIIOPYIISALUS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pazmHoxxenue. [TonoBele kieTky, unu rametsl. Meio3. Craguu meiiosa.
[ToBenenue xpomocom B Meiioze. Kpoccunrosep. buosiornueckuit cMbicit meio3a
1 IIOJIOBOTO Iporecca. Melo3 U ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.
[IpenzaponpimieBoe pasputue. ['ameroreHe3 y >XUBOTHBIX. [lonoOBBIE kene3bl.
OOpa3oBaHue ¥ pa3BUTUE TIOJOBBIX KiIeToK. CrepMaToreHe3 M OOTCHE3.
Crtpoenue monoBbiIX KieToK. OmIogoTBOpeHHE U SMOpPHOHAIBHOE pa3BHUTHE
*KUBOTHBIX. CIIOCOOBI OTUIOZIOTBOPEHHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.
NnnuBuayanbHoe pa3BuTHE OpraHu3moB (oHToreHe3). Craguu smMOpuoreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jlpobnenwe. Tumsl  npoGieHus.
OcoOenHoct  OpoOJieHHMs ~ MIIEKONUTAIOMIMX.  3apOJBIIIEBbIE  JIUCTKU
(racTpynsanmsi). 3akiiajka OpPraHOB W TKAaHEW U3 3apOJbIIIEBBIX JIHCTKOB.
BzaumHoe BnMsHHME 4dacTell pa3BHBAIOIIETOCS 3apojbliia (3MOpHUOHAIbHAS
UHAYKUMS). 3akjiajka IUlaHAa  CTPOEHUs  JKMBOTHOTO  Kak  pe3yibTar
HepapXUuecKUX B3aMMOJCUCTBUIN T'eHOB. BiusHue Ha SMOpHOHATBHOE pa3BUTHE
pa3nuyHbIX (HAaKTOPOB OKpYXKaromiei cpeasl. PocT M pa3BUTHE >KUBOTHBIX.
[ToctamOpuonaneHblii miepuon. I[Ipsmoe m HempsiMmoe pas3BuTHE. PasButne ¢
MeTamMop($030M y OECTIO3BOHOUHBIX M TO3BOHOYHBIX UBOTHBIX. bruonoruueckoe
3HAUEHHUE MPSIMOTO M HEMPSMOIO Pa3BUTHs, UX PACIpPOCTPAHEHHE B INPUPOJE.
Tunsl pocta KUBOTHBIX. DaKTOPBI PErysslUU pocTa >KUBOTHBIX M YeJIOBEKa.
Craaun MOCTAMOpPUOHATIBHOTO Pa3BUTHS Yy JKUBOTHBIX M yenoBeka. Ilepnojibl
OHTOT'€HE3a YeJIOBEeKa.

PaszmHoxeHue u pasButHe pacteHuil. ['ametodputr u cnopodut. Meiio3 B
KU3HEHHOM TIuKJe pacteHuid. OOpazoBaHWe CHop B TIpolecce Mekosa.
I'amerorenes y pacreHuii. OIUIOJOTBOPEHHE M Pa3BUTHE PACTUTENIBHBIX
opranusmoB. /[BoitHOe OmI010TBOpEHNE y IBETKOBBIX pacTeHuil. O6pa3oBaHue u
pa3BUTHE CEMEHU. MeXaHU3MBbl PETYJISALUN OHTOTE€HE3a Y PACTEHUI U )KUBOTHBIX

3.2

Ucropust craHOBiIE€HMST M pa3BUTHS TEHETUKM Kak Hayku. (OCHOBHbIE
FEHETUYECKHUE MOHSTHUS M CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUICIbHbBIC
IEHbI, aJbTCPHATHBHBIC IPU3HAKK, JOMUHAHTHBIM M PELECCUBHBIA MPHU3HAK,
TOMO3HUTOTa, TETEPO3UTOTa, YHUCTas JIMHUS, THOPUIBI, TEHOTHUI, (EHOTHII.
OcHOBHBIE ~ METOJbl TEHETHKU: THUOPHUIIOJIOTUYECKUH, ITUTOJIOTHUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUI

3.3

Mouorubpuanoe ckpemupanue. [lepsbiit 3axkoH MeHenst - 3aK0H eMHO00pa3us
ruOpuoB mepBoro mnokosneHus. IlpaBuno nomuHupoBaHus. Bropoil 3akoH
Menzaenss - 3akOH paclleIUIeHHs Mpu3HakoB. [luTonmormyeckue OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH ramerT.

AHanmusupyromee ckpemuBanue. IIpoMexyTOuHBI XapakTep HAcleJOBaHUS.
Pacmienyienue npru3HaKkoB NPU HETIOJHOM JTOMUHUPOBAHUY.

JurubpugHoe ckpemuyBaHue. TpeTuil 3akoH MeHensi - 3aKOH HE3aBUCHMOTO
HaclleIOBaHWsI ~ NMpHU3HaKoB.  L[uTonoruyeckue  OCHOBBI  JUTHOPUIAHOTO
CKPEILUBAHUS.

CueruieHHoe HaciefoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HACJICOBAaHNE TE€HOB, HApPYIICHHE CLEIUICHUS MEXKIy T'€HaMH. XPOMOCOMHas




TeopHsl HACJIEACTBEHHOCTH.

I'enernka mnona. XpOMOCOMHBI MEXAaHHU3M OIpENEIeHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIii U TreTeporaMeTHhii 1moji. ['eHeTnueckas
CTPYKTypa NOJIOBBIX XpomocoMm. HacnenoBaHwe NpU3HAKOB, CLEIJIEHHBIX C
nojgoM. ['eHoTun Kak InenocTHas cucteMa. [lneiloTponusi - MHOXECTBEHHOE
JIeiicTBue reHa. MHOXKECTBEHHBIN amnenan3M. BzaumojeicTBHe HeallelIbHBIX
reHoB. KommieMentapaocts. Onuctas. [lomumepust

3.4

BzaumopeiictBue reHotuna W cpenbl npu  (GOpMUPOBaHUU  (PeHOTHMHA.
N3MeHunBOCTh Mpu3HAKOB. KauecTBEHHbBIE U KOMMYECTBEHHBIE MPU3HAKU. Bubl
M3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACJIEICTBEHHAs.

Monudukanuonnass  U3MEHYMBOCTb. Pomb  cpenbl B (OpMHUPOBAHHUH
Moau(UKaIMOHHON n3MeHunBOCTH. Hopma peakuuu nmpusHaka. BapuannoHHbIN
psan u BapuanmoHHas kpuBas (B. Moranncen). CpoiicTBa MOIu(pUKAIOHHON
M3MEHYUBOCTH.

['enotunuueckass M3MEeHUYMBOCTh. (CBOWMCTBA TEHOTUIIMYECKONW HW3MEHUMBOCTH.
Bunbl reHOTUIIMYECKOM M3MEHUNBOCTH: KOMOWHATHBHAS, MyTaI[HOHHAS.
KoMOuHaTuBHAsT W3MEHYMBOCTh. MeH03 © TMOJOBOM TMIPOIECC - OCHOBA
KOMOMHATUBHOW HM3MEHYMBOCTU. Poiab KOMOWHATUBHOM HW3MEHYMBOCTU B
CO3/IaHUU TCHETUYCCKOTO Pa3HOOOpa3usl B MpeieiaX OJHOTO BUIA.

MyTtanmonHass HW3MEHUYMBOCTb. Buapl MyTauuid: T€HHbIE, XPOMOCOMHBIE,
reHomHble. CIIOHTaHHbIE W MHAYIUMPOBAHHBIE MyTaluu. SaepHbie U
uurToriazMatuyeckue Mmyrauuu. CoMatuyeckue U mojaoBble MyTauuu. Ipuunnsl
BO3HUKHOBEHMS MyTauuil. MyTareHpl W HMX BJIUSHHE HA OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTALIMOHHOI'O Mpolecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnencTBeHHo n3meHunBocTy (H.W. BaBunos). BHesnepHas n3aMeHYMBOCTH U
HACJIEICTBEHHOCTD

3.5

Kapuotun uenmoBeka. MexayHapoaHas MNOporpaMMa HCCIEAOBaHUSA T'e€HOMa
YCJIOBCKA. MeTOJII)I HU3YyUCHUA TC€HCTUKU YCJIOBCKA: FeHeaHOFI/I‘IeCKI/IfI,
OJIM3HEIOBBIH, [IUTOTE€HETUYECKUH, NOMYJISUOHHO-CTAaTUCTUUECKUH,
MOJICKYJIIPHO-TEHETUUECKUH. CoBpeMeHHOe onpeeeHue TeHOTHUIIA:
MOJITHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIUPOBAHKUE, B TOM YUCIIE C MOMOUIBIO
[11P-anamu3a. HacnmencrtBenHnble  3a0ojeBaHWs  4enoBeka. [ eHHBIE U
XPOMOCOMHBIE OOJIE3HM  YEeJIOBEKa. bone3nu c HAaCJIeJICTBEHHOU
MPEPaCION0KEHHOCTHIO. 3HAUEHUE METUIIMHCKOM T€HETUKH B TPEAOTBPAICHUN
Y JICUCHHH I'eHEeTHYECKHX 3a00seBaHuii YestoBeka. CTBOJIOBBIC KIIETKH

3.6

JlomecTuKanust U CeNeKIus. 3apoKICHUE CENEKIMH U JIOMECTUKAIMHU. YUeHue
H.M. BaBuioBa 0 LEHTpax NPOMCXOXKIEHUS W MHOrooOpaszus KyJbTYypHBIX
pacteHuid. Ponb cenekuuu B CO3aHMM COPTOB PACTEHHM M MOPOJ KUBOTHBIX.
Copt, mopoaa, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACJIEICTBEHHOU
n3menuuBoct H.W. BaBuioBa, ero 3naueHue i CENEKIIMOHHON paOOTHI.
Metoapl cenekunoHHOM paloThl. MckyccTBeHHBIH OTOOp: MAaccOBBIA U
WHIUBUAYAIbHBIA.  DTanmbl ~ KOMOWHAIIMOHHOW  cenekuuu.  VcmbITaHue
MPOU3BOIUTENECH MO MOTOMCTBY. OTOOp 1O TEHOTHITY C TIOMOIIBIO OIICHKH
¢deHoTuna NoToMcTBa M 0TOOP MO TeHOTHUITY ¢ moMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MEeTOJ CEJICKITMOHHOM padoThl. PaguaimoHHbIN 1
XUMHYECKU MyTareHe3 KaK HWCTOYHUK MYTAllMid y KYJIbTYpHBIX ¢opM
opranu3moB. lcnosb3oBaHME T'€HOMHOIO pPENAKTUPOBAHUS W METOIOB
pexombunanTHeIX JTHK nms momydeHust HCX0IHOTO MaTepHaa sl CEICKIIHH.
[Tonyuenune monumiaonnoB. BuyrpuBumoBas rudpuausamnusi. bin3kopoacTBeHHOE




CKpellBaHue, WiIM HMHOpuauHr. HepoiacTBeHHOe — CKpellMBaHHWE, WM
ayrOpuaunr. Il'ereposuc u ero mnpuyuHbL. Vcronp3oBaHHME TreTepo3uca B
cenexuuu. OtnanenHas rubpuansauus. IIpeononenue Oecruionns MeXBHIOBBIX
ruOpuaoB. JlOCTH)KEHUS CEJIEKIIMY PACTEHUH U )KMBOTHBIX

3.7

OOBEKTHI, HCIONB3YeMble B OHOTEXHOJOTMH, - KICTOYHbIE W TKAHEBbIC
KyJAbTYpbl, = MHUKPOOPTraHHU3MBbI,  HUX  XapaKTEPUCTHKA. TpanuunoHHas
OMOTEXHOJOTHA: XJIeOONEUeHHe, IMONyYeHHE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOAeNnuEe. Mukpobuonoruueckuii cuHTe3. OOBEKTbl MUKPOOHMOIOTHYECKUX
texHosoruii. [IponsBoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB. MIcKyccTBeHHOE
OIUIOAOTBOpEHUE. PEKOHCTpYKLMS SAMIEKIECTOK U KIOHHUPOBAHUE IKUBOTHBIX.
Meroa TpaHCIIIIaHTALUU SAEP KIETOK.

XpoMOCOMHass M T€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHcTpynpoBanue pekomOuHanTHeix JIHK. JlocTuxkenus u mepcneKTHBBI
XpPOMOCOMHOM ¥ TEHHOM WH)XXEHEepHH. MeauIuHCKue OHOTEeXHOJIOTHH.
Hcnons30BaHKe CTBOJIOBBIX KJIETOK

Cucrema 1 MHOroo0Opa3ue OpraHn4eckoro Mupa

4.1

buonornyeckoe  pasHooOpasue  opranu3moB.  CoBpeMeHHas  cucTeMa
opranudeckoro mupa. IlpuHmunsl kmaccupukanuu opraHu3MoB. OCHOBHEBIC
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIbHOCTU OJHOKIJIETOYHBIX OpPraHHU3MOB.
bakTepuu, apxeu, 0IHOKJIETOUYHbIE I'PUOBI, OAHOKJIETOYHBIE BOJOPOCIH, APYTrue
npotuctel.  KosloHnaneHble  opraHu3Mbl.  JIBIDKEHHE  OJHOKJIETOYHBIX
OpPraHU3MOB: aMe0OHIHOE, KI'YTUKOBOE, PECHUUHOE. 3allliTa y OAHOKJIETOYHBIX
opranu3moB. Pa3npakuMoCTh y OJHOKJIETOUHBIX OPraHU3MOB. TaKCHUCBI

4.2

MHoOrokjieTouHble  pacTeHus. B3auMOCBSI3b  4acTed  MHOTOKJIETOYHOI'O
opranu3ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB MHOI'OKJIETOYHOTO OpraHM3Ma.
Opranusm kak enuHoe uenoe. TkaHu pacTeHHid. TUIbl pacTUTENbHBIX TKaHEH:
oOpa3oBaTenpHasi, IMOKPOBHAas, TMPOBOIAIIAS, OCHOBHAs, MEXaHHUYECKasl.
OcobeHHOCTH CTPOCHHUS, PYHKIIUN U PACTIONOKEHHS TKaHEW B OpraHax PacTeHHM

4.3

BereraruBHble 1 reHepaTUBHBIE OpPTraHbl pacTeHU. OYHKIIMN OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. /[BuxkeHne MHOTOKJIETOUHBIX PACTEHUI: TPOIU3MBI
n Hactuu. [lormomenue BOXBI, YITIEKMCIIOIO Ta3a M MHMHEPAJIbHBIX BEIIECTB
pacrenusimu. Jlpixanue pacteHuid. Juddysus razoB uyepes3 NOBEPXHOCTh KIIETKU.
TpancnopTHelE cHUCTEMBl pacTeHUl. BeineneHne y pacteHuid. 3ammra y
MHOTOKJIETOUYHbIX pacTeHuil. Kyrtukyna. CpencrtBa MacCMBHOM M XMMHUYECKOU
3amuThl. UTOHIUABI.

PaznpaxxuMocTh M perynauus y opraHu3MoB. Pa3ipakuMOCTh M peryisauus y
MHOT'OKJIETOYHBIX PacTeHHI. POCTOBBIE BENIECTBA U UX 3HAYCHHUE

4.5

MHOTOKJIEeTOUHBIE JKHBOTHBIE. B3aMMOCBSI3b  9acTe  MHOTOKJIETOYHOTO
opranu3ma. TkaHH, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOUHOI'O OpPraHU3Ma.
Opranusm kak enuHoe nenoe. ['omeoctas. TkaHU )KUBOTHBIX U 4elOBeKa. THIIbI
KUBOTHBIX TKAaHEW: SNUTeNuanIbHasi, COCAWHUTEIbHAs, MBbIIIEYHAsl, HEPBHAs.
OcobenHocTu CTpoeHMs, (DYHKIIMH | paACMOJIOKEHUST TKAaHEW B OpraHax
’KMBOTHBIX M YeJIOBEKa

4.6

OpraHel U CUCTEMBI OPraHOB >KMBOTHBIX. DyHKIIMN OPraHOB M CUCTEM OPIaHOB.
Onopa Tena opranu3MoB. CKeneTbl OMHOKIETOYHBIX M MHOTOKJIETOYHBIX




KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUM ckeneT. CTpoeHHe W THUIbl COSTUHEHUS
KOCTEH.

JIBrK€HHEe MHOIOKJIETOYHBIX KUBOTHBIX. IluTanme xuBOoTHBIX. IluTanue
MMO3BOHOYHBIX KUBOTHBIX. J[pixanue »uBOTHBIX. KoxxkHoe apixanue. YKaGepHoe u
JIETOYHOE JIbIXaHUeE.

JlpIxaHle TO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLMOHHOE YCIIO)KHEHHE CTPOCHHUS
JIETKMX [O3BOHOYHBIX JKUBOTHBIX. J[pIXaTelbHas cucTeMa 4denoBeka. MexaHusm
BEHTWISIIUM JIETKUX Yy NTUL W MJIEKONUTAIOUMX. TpaHCIOPT BEIIECTB Y
opranu3moB. TpaHcCHoOpT BelIeCTB y KMBOTHBIX. KpoBEeHOCHas cucrema u ee
opranbl.  KpoBeHocHass  cucTtemMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBoOOpamieHusl. OBOJIOLHUOHHBIE YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM
CUCTEMBI IT0O3BOHOYHBIX XUBOTHBIX. BblieneHue y opranusmoB. Beinenenue y
#KUBOTHbIX. CokpatuTenbHble Bakyonu. Opransl BbiaelieHHs. CBs3b MOJOCTH
TeJa ¢ KPOBEHOCHOM M BBIJICIMTEIbHON cucTeMaMu. Boiienenue y no3BOHOUHbIX
KUBOTHBIX. 3alllMTa Yy MHOIOKJIETOYHBIX JKUBOTHBIX. I[loKpoBBI M HX
[IPOM3BOJIHBIE. Pa3apaxxuMocTh U peryisuus y opranusmMoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zipakumMocTb M peryiasiuus y
MHOTOKJIETOYHBIX pacTeHU. POCTOBbIE BelllecTBa U UX 3HAUECHHUE.

HepBHas cucrema u pednexrtopHas peryisius Y MHOTOKJIETOYHBIX JKUBOTHBIX.
Hepshas cucrema u ee oteibl. DBONIOIMOHHOE YCIOXKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y )KUBOTHBIX.

Pazpaborka anroputMoB W mporpamm misi 3((eKTHBHOW (YHKIMOHATBHOM
AHHOTAllMM  TE€HOMOB,  TPAaHCKPUITOMOB, IIPOTEOMOB, MeTaboI0MOB
MUKpPOOPTaHNW3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €T0 3JOPOBLE

5.1

Opranbl 4 cUCTEMbI OPraHOB yenoBeka. OT/enbl FOJJIOBHOIO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Pednexc u pednekropHas nyra. be3ycioBHblE U yCIOBHBIE
pednexcel. I'ymopanbHas perynsuus W JHJIOKPUHHAs CHUCTEMa >KUBOTHBIX U
yenoBeKa. JKene3pl 3HIOKPUHHON CUCTEMBI U MX FTOPMOHBI. J[elicTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW W SHAOKPUHHOW cucTeM. ['mnoramamo-runodusapHas
cucrema. Pedekc u pepaextopHas ayra. bezycinoBHble n yCioBHbIE peieKchl

5.2

3ammra opranu3ma oT OonezHell. iMMmyHHas cuctema yenoBeka. KiieTounslil u
rYMOpaJbHBIA HMMYHUTET. BpoXKIaeHHbIN, NpUOOpeTeHHBIH crneuuduueckuit
uMMyHUTeT. Teopus KioHanbHO-cenekTuBHOro uMMmyHureta (I1. Opmux, ©.M.
bepuer, C. ToneraBa). BocmamurenbHblE OTBETHI OpPraHU3MOB. Poib
BPOX/IEHHOI'O UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHU

5.3

KpoBeHocHast cuctema u ee opranbl. Cepile, KPOBEHOCHBIE COCYABI U KPOBb.
Kpyru kpoBoobOpamenus. Pabota cepiia u ee perysius

5.4

Jpixanue yenoBeka. Jnddysus ra3oB yepe3 MoBepXHOCTh KIETKU. JlpIxaTeibHas
cucTemMa ueinoBeka. JlpIxarenbHass TOBEPXHOCTb. Perymsiuust  AbIXaHUSL.
JlbIxatesbHble 00bEMBI

5.5

[MumeBaputenbHas cuctemMa uenoBeka. OTaensl MUIIEBAPUTENBHOTO TpakTa.
[MumeBaputenbHble  Kene3bl.  BHYTpUNOJIOCTHOE U BHYTPUKIETOYHOE
MUILEBAPEHUE

5.6

IlokpoBel M ux mnpousBoaHble. Opransl BblaeneHus. Ilouku. CrtpoeHue u
¢dbyakuroHupoBanue Heppona. OwIbTpanys, cekpenusi 1 00paTHOE BCaChIBAaHUE




KaK MEXaHU3MbI pabO0Thl OpraHoB BbiAeneHus. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

JIBukeHue uernoBeka: MblliedHas cucrteMa. CKelleTHble MBIIIIBI U UX paboTa.
CrpoeHue u TUIIBI COEMHEHUST KOCTE!

Teopus 3Bontonuu. PazBuTtue xu3Hu Ha 3emie

6.1

OpomounonHass Teopuss Y. JlapBuna. Ilpeanochuiki  BO3HUKHOBEHMS
napsuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBmokymue cuibl 3BosonMK BUaOB 1o Y. [lapBuHy (BbICOKas MHTEHCHUBHOCTH
pPa3MHOXKEHUST OpraHU3MOB, HACIEACTBCHHAas HM3MEHYHMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cuaTeTHdeckor Teopuu 3Boitonuu (CTD). HelitpanbHas Teopus
sBosoni. CoBpeMeHHasi 3BOJIOIMOHHAS OHONOTHs. 3HAYECHUE HBOJIIOLIMOHHON
Teopuu B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa

6.2

[lomynsimust kak 3jeMeHTapHas eauHula 3BoJoUUU. COBpPEMEHHBIE METObI
OLICHKH TE€HETHYECKOro pa3HooOpasus U CTPYKTYpbl nomymsiuil. M3MmeHneHue
reHooHAa MOMYJALMU KaK 3JIEMEHTapHOE HBOJIIOIIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiitnOepra.

OnemeHTapHble (DAKTOPBI (ABMOKYIIME CHJIBI) JBOJMONHMHA. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHuuBOCTh. Jlpeiid reHoB - ciydaiiHbIe
HEHANpaBJICHHbIE HM3MEHEHHs YacTOT avienedl B monmymsimuax. OPQexT
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISILIMIA: reorpaduyeckas
(mpocTpaHcTBeHHas ), brosoruueckast (pernpolyKTUBHAs ).

EcrecTBeHHblii 0oTOOp - HampaBisitouii  ¢akrtop sBosmouuu.  DPopmbl
€CTECTBEHHOT0  0TOOpa: JABIKYIIMH, CTaOWIM3UPYIOUIMM, pa3pblBalOIUi
(mu3pyntuBHbii). [TonoBoit oT6Op.

[IpucniocoOneHHOCT, ~ OPraHU3MOB  Kak  pe3yibTaT  MHUKPOIBOJIOIHH.
Bo3HnukHOoBeHHe — mpucnocoOneHudt y  opraHu3smoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOiaeHuit y opranu3mMoB. OTHOCUTEIBHOCTD
MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u crpykrypa. BupmooOGpasoBanue Kak pe3ynbTar
MUKposBoJtoiu. M3omsnus - kimodeBoil ¢akrop BumooOpasoBanus. Ilytu u
CIIOCOOBI BUJ1000pa30BaHMUS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTpUYEeCKOe  (PKOJIOrMYecKoe),  "MrHoBeHHoe"  (MOJUILIOMAU3ALus,
rubpuanzans). JNMTeNbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponpb 3BOMIOIIMOHHON OHMONOTHM B pa3pabOTKE HAyYHBIX METOJOB COXPAHEHHUS
OmopazHooOpazusi. MUKpPOIBOIIOUS U KOIBOIIOIUS TAPA3UTOB U HUX XO35EB.
MexaHu3mbl (OPMUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHKAM U CLIOCOOBI OOPHOBI
C He

6.3

MeTtoapl U3ydeHuss Makpol’BoJIOLMHU. [lameoHToNOrMUeCKne METONbl U3Yy4EHHUS
sBosonnu. [lepexonubie Gopmbl 1 QprIIOreHeTHYECKHE PSAAbl OPIaHU3MOB.
buoreorpadudeckue MeTo bl M3ydeHus 3Boonnu. CpaBHeHUE (IIOpbI U (hayHBI
MaTepuKOB U OCTpoBOB. buoreorpaduueckue obmactu 3emin. Buapl-sHaeMukn u
PEJUKTBHI.

DOMOpHUOIOTHYECKHE M CPAaBHUTEIbHO-MOP(HOIOTHYECKUE METOJbl HU3yYeHUs
’BOMIIOLIMU. ['eHeTHuecKkne MeXaHM3Mbl SBOJIIOIMM OHTOIEHE3a W IOSIBICHUSA
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  aHAJIOTMYHBIE  OPTaHBbI.
PynumeHTapHsle  opransl M aTaBU3Mbl.  MOJIEKYJISIpPHO-TEHETUYECKUE,
OMOXMMHYECKHME U  MaTeMaTHYeCKHe  METOJbl  HM3YYEHHUS  HBOJIIOLMH.




I'omonoruunsie TeHbl. COBpeMEHHBIE METOABI MOCTPOCHHS (PHIIOTEHETUYECKUX
JepeBbEeB. XPOMOCOMHBIE MYTAI[UHU M SBOJIFOIHS TEHOMOB.

O6mume 3aKOHOMEpPHOCTH (IpaBWja) HBOMIOIKMK. HeoOpaTuMoCTh 3BOJIOIUU.
AnanTtuBHas paguarys. HepaBHOMEPHOCTh TEMIIOB SBOTIOIIUN

6.4

Hayynple TrHUMOTe3bl MNPOUCXOXKACHUS JKM3HM Ha 3emie. AOuoreHes u
na”crnepmus. JloHaydHble PEICTaBICHUS O 3apOXKACHUY )KU3HU (KPEALMOHU3M).
I'unore3a MOCTOSHHOIO CaMO3apPOKIACHUS KU3HU U €€ ONPOBEPKEHHUE OIBITaAMU
®. Peman, JI. Cnamnanuanum, JI. Ilactepa. IlpoucxoxkaeHue IKU3HM U
acTpoOUOIIOTHS.

OcHOBHBIE 3Tanbl HeopraHuueckoi spomonuu. IlnanerapHast (reojoruueckas)
IBOJIIOLMS. XUMHUUYECKas HBOJIOLMS. AOHMOr€HHBII CHUHTE3 OpPraHUYECKUX
BemlectB u3 Heopranmdeckux. Ombit C. Mumnepa u I'. Opu. OGpasoBanue
noyimMepoB U3 MoHomepoB. KoauepBatHas runote3a A.M. Onapuna, rumnoresa
nepBuuHoro Oymbona J[k. XonpeliHa, reHetudeckas rumore3a [. Memnepa.
Pu6o3umer (T. Yek) u rumoreza "mmpa PHK" V. I'mnbepra. ®@opmupoBanme
MeMOpaH U BO3HUKHOBEHHE POTOKJIETKH.

Wctopus 3emnu u Meronpl ee usydeHus. Vckonaemble OpraHu4eCKUe OCTATKH.
I'eoxponosiorust u ee Meronabl. OTHOCUTENbHAs M AOCOJIOTHAsT FE€OXPOHOJIOTHS.
['eoxpoHosoruueckast Kasa: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

HavanpHble 3Tansl opranndeckon 3ositonuu. [losiBieHne u »BOMOLNS MEPBBIX
KJIETOK. OBojtouus MeTrabonu3ma. BO3HMKHOBEHHME NEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MHKPOOHblE OHOIUIEHKM KakK aHajor MepBbIX Ha 3emiie
coobmecTB. CTpoMaToauThl. [IpoKaproThl U SyKaprOTHI.

ITpoucxoxxaenue sykapuoT (CUMOMOTeHe3). DBOIIOLMOHHOE IPOMCXOXKAECHUE
BUpycoB. IlponcxoxaeHre MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HHKHOBeEHHE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE OTalbl 3BOJIOIUM BBICIIUX pacTeHuid. OCHOBHBIE apoMop(do3bl
pactenuid. Beixon pacrenuin Ha cyumry. llosgBiaeHue CHOpOBBIX pPAacTeHUR U
3aBoeBaHne MMM cymd. CemeHHble pacTeHus. [IpoucxokeHHe IBETKOBBIX
pacTeHuN.

OcHOBHbBIE 3Tambl HBOJIOLMU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bI
KHUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB - MOSIBIEHUE COBPEMEHHBIX
tumnoB. [lepBbie Xop0BbIE KUBOTHBIE. JKU3HD B BOjIE. DBOJIIOLMS TO3BOHOUYHBIX.
[Tpoucxoxaenue ampudbuit u pentwimit. IIpoucxoxaeHre MICKONUTAIONINX U
ntul. Ilpunnun kimouyeBoro apomopgo3a. OcBoeHne OeCrno3BOHOYHBIMU H
MI03BOHOYHBIMU KUBOTHBIMH CYIIIH.

PasButre xu3HM Ha 3emiie IO 3paM U MEPUOAAM: apXel, IPOTEPO30M, NAIEC030H,
Me3030, KaifHOo30i. OOImas XapakTepuCTHKa KIMMaTa M Te0JIOTHYECKUX
MIPOLIECCOB. [TosiBnienue u pacuBeT XapaKTEepPHBIX OpraHU3MOB.
VYrieobpa3zoBaHue: €ro yCIOBHS U BIMSHUE HA Ta30BbIA cocTaB aTMochepsl.
MaccoBble BBIMUPAHUS - 3KOJOTMYECKHE KpHU3UChl mponuioro. Ilpuuunel u
CIIEICTBUS MAacCOBbIX BbIMUPAaHHUNA. COBPEMEHHBIN JKOJOTMYECKUM KpU3HC, €r0
0COOEHHOCTH

6.5

Paznenst u 3amaum anTpomnosiorud. Metonbl aHTponoyioruu. CTaHOBJIEHHUE
IIPEICTaBICHUH O MPOUCX0KIEHUH YeoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.

CX0ACTBO YellOBeKa C JKUBOTHBIMH. CHCTEeMaTHYECKOE IIOJIOKEHHE 4YeJOBEKa.
CBI/I,Z[GTG.HBCTBa CXOJICTBa YCJIOBCKA C KNBOTHBIMU: CpaBHI/ITeHLHO-
MOP(OJIOTHIECKHE, AMOPHOTIOTUYECKHE, ($U3HO0IOTO-OMOXUMHUYECKHE,
IIOBCACHYCCKUC. OTHI/I‘-II/ISI YCJIOBCKA OT JKXHUBOTHBIX. HpSIMOXO)KIIeHI/Ie 148
KOMIUIEKC CBSI3aHHBIX C HMM TPU3HAKOB. Pa3BHUTHE TOJIOBHOrO MO3ra W BTOPOU




CUTHAJIBHOW CHCTEMBI.

JIBmwxyue cuibl ((hakTophl) aHTPONOreHe3a: OMOJOTHYECKHE, COIHAIIbHBIC.
CooTHolleHrne OMOJIOTMYECKUX U COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaINM AHTPOIIOTE€HE3a. ABCTPAIIONUTEKHU - JBYHOTHE NPEAKHU JIOCH.
YenoBek  ymenblid, TMEpBbIE  HM3rOTOBJEHUS  opyaud  Tpyna. UYemnosek
NpSIMOXOJALIMA W TIEPBBIA BBIXOJ JoAed 3a mpenensl Adpuku. YemoBek
reiensOeprekuii - oOImMH MpenoK HeaHAEepPTATbCKOro YellOBEeKa W YelloBeKa
pa3symMHOro. YeyoBeK HEAHAECPTAIbCKUM KaK BUJ JIOJEH XOJIOJHOrO KIMMAara.
UenoBeKk pa3yMHBI COBPEMEHHOTO THIIA, JIEHHCOBCKHM YeIOBEK, OCBOCHHE
KOHTHHEHTOB 32 IpeaenamMu AQpuKH.

DBOJIOIUS COBPEMEHHOTO 4enoBeKa. EcTecTBeHHbI OTOOp B MOMYJNSLMSIX
4yenoBeka. MyTalMOHHBIN nporece u noauMopdusm. TlomyasiuoHHbIE BOJIHBI,
nperid reHos, murpauus U "3PpdextT ocHoBareNsd" B MOMYJSIUAX COBPEMEHHOTO
YeJloBeKa.

UYenoBeueckue pacekl. [lonstue o pace. bonbiime pacel: eBpomneougHas
(eBpaszuiickasi), aBCTpajo-HETpoWJHAs  (dPKBaTOpHAIbHAs), MOHTOJIOMIHAS
(a3maTcko-aMepukaHcKas). Bpems u myTu pacceieHHs] 4YellOBEKa IO IUIaHeTe.
EnunctBo  uenoBeueckux pac. HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoOaeHHOCTs YeNoBeKa K Ppa3HbIM YCIOBHSM OKpPYXKAIOIIEH Cpellbl.
Bnusiane reorpadumueckoil cpeapl W apelida TEHOB Ha MOPQOJOTHIO |
(bu3HONOTHIO YeToBeKa

7 DKOCHCTEMBI U MIPUCYILIUE UM 3aKOHOMEPHOCTHU

7.1 Pa3nens! u 3agaun sxosorun. CBsi3b DKOJIOTUH C IPYTUMH HAYKaMHU.
Meroast sxonioruu. I[loneBeie HAOMIOACHHUS. ODKCIEPUMEHTHI B OIKOJOTHHU:
NpUPOJHbIE M JlabopaTopHble. MojenupoBaHue B 3KOJIOTMH. MOHUTOPHUHT
OKPY’KaIOIel Cpeibl: TOKATbHBIN, pErHOHAIBHBIN U TT100aTbHBIN

7.2 Dkosorudeckre (akTopbl W 3aKOHOMEpHOCTHM ux JaeiictBus. Knaccudukarnus

9KOJIOTUYECKUX (aKTOpOB: abuoTHYecKHe, OMOTHYECKHE, aHTPOIOIE€HHBIE.
OO0mue 3aKOHOMEPHOCTH JEeHCTBUSL JKoJiorndeckux (axrtopos. [IpaBumio
munumyma (K. Inpenrens, FO. JIn6ux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue ¢aktopsl. CBeT Kak 3Kojoruueckuil ¢akrop. JleicTBre pazHbIX
Y4aCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. OKOJOTHYECKHE TPYIIIBI
pacTeHM M KUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHanbHas poJib CBETA.
®doronepuoam3M. Temmeparypa Kak dkosorudeckuii  (daxrtop. JleicTBue
TEMIIEpPATypbl HA OpraHu3Msbl. [[0MKMIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak skojoruueckuit ¢akrtop. IlpucmocobneHust pacTteHHd K
noj/iep)aHuto BogHoro Oamanca. Knaccudukanus pacTeHUil M0 OTHOIICHHIO K
Bojie. [Ipucnoco6neHust >KUBOTHBIX K M3MEHEHHUIO BOJJHOTO PeXXHUMa.

Cpenpl o0OWTaHMSI OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHAs,
ryOMHHAs — TOANOYBEHHAs, BHYTpUOpraHuzMeHHas. DU3NKO-XUMHUYECKUE
0COOCHHOCTH cpeJ oOuTaHus opraHu3moB. I[IpucrocoOieHus opraHu3sMoOB K
KU3HU B Pa3HBIX CPEIaAX.

buonornueckue purMmsl. BHemHne u BHyTpeHHNE pUTMBL. CyTOYHBIE M TOIUYHBIC
putMbl. IIpucnocoGneHHOCT OpPraHU3MOB K CE30HHBIM W3MEHEHHSIM YCIOBUH
KU3HU.

Kuznennsie popmbl opranuszmoB. Ilonsitie o >xu3HeHHOU (Qopme. KuzHeHHBIE
(GopMBI pacTeHUI: AepeBbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpPaBbI,




OJTHOJIETHUE TpaBbl. JKU3HEHHBIE (POPMBI )KUBOTHBIX: TUAPOOHOHTHI, TCOOMOHTEI,
a3poOroHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a )KU3HH.

buotnueckue dakropel. Buabl OMOTHYECKHX B3aUMOJICHCTBUIN: KOHKYPEHIIHS,
XHUITHUYECTBO, cuMOM03 1 ero (opmel. Ilapazutusm, koomeparus, MyTyaansMm,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMOJICHCTBUST  (Tommueckue, Qopudeckue, ¢dadbpudeckue). 3HAUYCHHE
OMOTHYECKUX B3aWMOJICHCTBUN JIJIsl CYIIECTBOBAaHHUS OpPraHM3MOB B Cpejie
obutanus. [[puHIIUT KOHKYPEHTHOTO UCKITIOUCHHUS

7.3

DKOJIOTUYECKHE XAPAKTEPUCTUKU Monyisaiuu. llomynsius kak Ouoiorudeckas
cuctemMa. Posib HEOTHOPOHOCTH cpefibl, GU3HYECKUX OaphepoB U OCOOCHHOCTEH
OuooruM BUIOB B (POPMHPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOIMYJISIIUAN.
OcCHOBHbIE TOKa3aTeau MOMYJSLUU: YUCIEHHOCTb, IIOTHOCTb, BO3pacTHas M
MOJIOBasg CTPYKTYypa, POXKAAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLUs.

Dkonoruyeckasi CTpykrypa mnomyiasiud. OIleHKa YHCICHHOCTH TOMYJISIUU.
JluHaMyKa MOMyJSIUU M €€ peryisuua. buoTnyeckuil moTeHuran MoImyJsiuu.
MogenupoBanie JUHAMUKH TOmyiasiuud. KpuBble pocTa  4YHCIEHHOCTH
nonyssiuuu. KpuBble BbDKHMBaHUS. Perynsuus 4uMCICHHOCTH MOMYJSLUNA: pOJIb
(akToOpoB, 3aBUCAIIMX W HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTHUYECKUE
cTpareruu BusoB (r- u K-ctparerun).

[lonstue 00 »sKojmoruueckod Huine BuAa. MecrooOutanue. MHOroMepHas
Mojzienb 3konorudyeckon Hummn Jx.M. XartunmHcoHa. Pa3zMepsl 3KOJIOrHYECKOU
Hui. [ToreHnmanbHas u peann3oBaHHas HUIIIN.

Bun kak cucrema mnomynsuuid. Apeansl BUIOB. Buabl M uX KU3HEHHbIE
CTpaTeTud.  3aKOHOMEPHOCTH  TIOBEJACHUS U  MUTPAMA  KUBOTHBIX.
buonornueckue nHBa3uM 4y KEpPOJHBIX BUIOB

7.4

CooOmiectBa opranu3MoB. buorneno3 u ero crTpykrypa. CBs3um Mexay
opraHu3mMamMu B OHOIIEHO3e. DKOCHUCTEMa Kak OTKpbITas cuctema (A.JDx.
Tencnu). DyHKIMOHATBHBIE OJIOKH OPraHU3MOB B JKOCHUCTEME: MPOAYILEHTHI,
KOHCYMEHTHI, penyleHTsl. Tpoduueckue ypoBHU. Tpodudeckue 1enu U CeTH.
Abuotnyeckue Omoku skocucteM. [TouBbl U MBI B 3KocucTeMax. Kpyrosopor
BEIIIECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcHOBHbIE TIOKa3aTeld 3KOcUCTeMbl. buoMacca U mpoAyKius. DKOJIOTHUECKUE
MUPaMUJIBI YHCeTT, OMOMACChI i SHEPTHH.

HampaBrienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - cykueccuu. [lepBudHbIe U
BTOPUYHBIC CYKIIECCHM W WX TMPUYUHBL. AHTPOIOTCHHBIE BO3JCUCTBUS Ha
cykneccun. KnmmakcHoe — coobmectBo.  buopasHooOpazue u  moOdHOTA
KpyroBOpOTa BELIECTB - OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuponHbie 3KOoCHCTEMBl. AHTPONOTEHHBIE 3KOCUCTEMBL. ATPOIKOCHUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTpOMOTEHHBIMU U TIPUPOTHBIMHU YKOCUCTEMAMHU.
VYp6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. I'opojickas dopa u
(ayna. CuHaHTpONH3aIMs TOPOJICKOM (hayHBI. bronorndeckoe u X03sHCTBEHHOE
3HAUEHUE arpodKOCUCTEM U YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMaX.

[IepeHoc sHEpPrUM M BELIECTB MEXKAY CMEXHBIMU DKOCUCTEMAMH. Y CTOMYUBOCTH
OpraHM3MOB, TOMYJSIIMM W DKOCHUCTEM B YCJIOBHMSIX €CTECTBEHHBIX U
AHTPOINOT€HHBIX BO3ECUCTBUI

7.5

buochepa - oOmeruianerapras o0ojo4yka 3emiid, TO€ CYHIECTBYET WIH
cymecTtBoBasia Jku3Hb. Yuenne B.M. Bepnaackoro o Owmochepe. Obmactu




ouocdepsl u ee cocras. KuBoe BemecTBo 0nochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH CyliecTBOBaHHUs Ouocgepbl. OcoOeHHOCTH OHOChepsl Kak
rmo0anbHOM  9KOcHCTeMbl.  J[MHamMu4Yeckoe  paBHOBecue B Owocdepe.
KpyroBopotbl BemecTB U OHOr€OXMMHMUYECKHE LMKIBI (yriepoga, as3oTa).
PurmudHOCTS siBIIeHMI B Onocdepe.

3oHanpHOCTh OnMocdepsnl. [lonarue o 6umome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWHBIC Jieca, CMEIIAHHBIC M IIMPOKOJIMCTBCHHBIC Jieca, CTENH, CaBaHHBI,
NYCTBIHHM, TPOIHMYECKUE Jieca, BBICOKOTOphS. KiMMar, pacTUTENbHBIH |
KUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (QYHKIHS KUBBIX CHCTEM, OI[CHKAa MX PECypCHOr0 NOTCHLHMAIa U
onocdepHbIX QyHKIUN

7.6

DKOJIOTHYECKHe KPU3HCHI U UX MpUYMHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3IYIIHOM cpenbl. OxpaHa BO3AyxXa. 3arpsi3HEHUE BOJHON CPEIbI.
Oxpana BoJIHBIX pecypcoB. Pa3zpymienue moussl. OXpaHa MOUYBEHHBIX PECYPCOB.
N3Menenue knumara.

AHTpONOTeHHOE BO3/CHCTBHE HA PACTHTENBHBIA U >KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO U >KMBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHbI MPUPOIBI.
Kpacusie kauru. Oco6o oxpansiembie npupousie Tepputopuu (OOIIT).
Boranuueckue casbl ¥ 300JJ0TUYECKHUE TAPKH.

OcHOBHbIE MPUHLHUIIBI YCTOWYMBOTO PA3BUTHSI YEIOBEYECTBA M IMPUPOIBL
PanmionaneHoe  MPUPOJONONB30BAaHUE W COXPAaHEHHE  OMOJOTHYECKOTO
pazHooOpasus 3eMiau
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