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Capos 2025-2026 yueOHbIii 1o/
ITOACHUTEJIBHA A 3AIIMCKA

[Tpu pa3zpaboTke mporpamMMbl 0 OHMOJIOTUH TEOPETUYECKYIO OCHOBY JUIS OIpeNeeHHs MOIX0I0B K
(dbopMHpOBaHUIO COAEPKaHUS yueOHOTo mpeamera «bHoMorus» COCTaBHIIN: KOHIENTYalbHbIC MOJIOXKCHUS
@I'OC COO o B3aMMOOOYCIIOBICHHOCTU LIEJCH, COJEpXKAHUs, Pe3yJbTaTOB OOy4eHHUS U TpeOOBaHUU K
YPOBHIO TOATOTOBKH BBITYCKHUKOB, MOJOXEHHUA 00 OOmMX IeNsiX W MNPHHIUNAX, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHUCTeMbI cpeiHero oOmiero obpa3oBanus B Poccuiickoit denepamym, a Takxe
MOJIOKEHHUsT O crnenuduke OHOJOrMM, €€ 3HAYEHWH B IO3HAHMM KMBOM MNpPHPOABl M OOecredeHun
CYIIECTBOBaHUA yesioBeueckoro obmiectBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM, ONpEAETIeHbl OCHOBHBIE
(GyHKLIMU IPOrpaMMBbl IO OMOJIOTHUHU U €€ CTPYKTYpa.

[Tporpamma 1o Ouosoruu JAa€T MpeAcTaBIEHUE O Lendx, o0 obumeil crparerun oOyudeHwus,
BOCIIUTAHHUS W Pa3BUTHA OOYyYArOMIMXCS CpEICTBAMH ydeOHOTro mpenMera «buonorusi», ompenenser
00s3aTeNIbHOE TPEMETHOE COJIEpKAHHWE, €ro CTPYKTYpY, paclpeieieHHe I0 pas3lenaM U TeMaw,
PEKOMEHIYEMYIO TIOCIIEIOBATEIbHOCTh HM3yYEHHUs y4yeOHOro Marepuajga ¢ y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTMKM O00pa30BaTelIbHOrO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH
00y4arouxcs.

B nporpamMme mo OHOJOrMM TaKXK€ YYHUTBHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM U TPEeIMETHBIM pe3yibTaTaM oOyueHHs B (OPMHPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEIbHOM  J1eATeNbHOCTH/Y4eOHBIX  JEHCTBHM  OOydYalOIIMXCS IO OCBOCHHMIO  COJAEp)KaHUS
OMO0JIOTNYECKOT0 00pa30BaHUS.

B nporpamme mno Ouwonoruu (10-11 xmaccel, 0a30Bblii ypOBEHb) peaqu30BaH MPUHIUI
MIPEEeMCTBEHHOCTH B WM3Y4YEHHMM OMOJIOruH, Onarojapst yeMy B HEHl NMpOCMaTpUBAETCS HANpaBICHHOCTh Ha
pa3BUTHE 3HAHUM, CBSI3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHHMSI, LEHHOCTHBIX
OpUEHTAIMM JIMYHOCTH, SKOJOTMYECKOI0 MBIIUICHUS, MPEACTaBIEHUN O 3J0pOBOM 00pa3ze KH3HU U
Oepe’)KHBIM ~ OTHOILICHMEM K OKpyXKaromeid mnpupoaHoi cpene. [lostomy Hapsay ¢ u3ydeHUEM
00IIe0MOIOTNYECKUX TEOPUH, a TaKXKe 3HAHWH O CTPOCHUU JKUBBIX CHCTEM Pa3HOTO PaHra U CYHIHOCTH
OCHOBHBIX MTPOTEKAIOIINX B HUX MPOIECCOB B MPOTrPaMMe 110 OUOJIOTUH YAEICHO BHUMAHNE MCIIOJIb30BAHHIO
MOJyYCHHBIX 3HAHWWA B TIOBCEIHEBHOW JKM3HM JJISl peIIeHHS MPHKJIAAHBIX 3a7ad, B TOM YHUCIE:
npoGWIAKTUKNA HAcIeICTBEHHbIX 3a00J€BaHUN 4eJIOBEKa, MEIUKO-TeHETHYECKOro KOHCYJIbTHPOBAHMUSA,
00OCHOBaHHUS HKOJOIMUYECKH LIE1ecO00pa3HOro IMOBEIEHHsI B OKpY’KaloLled NPUPOIHOH cpele, aHaIn3a
BIIMSIHUS XO35IICTBEHHON JEATEIbHOCTH Y€JI0BEKa Ha COCTOSTHUE MPUPOAHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcuneHne BHUMaHUS K NPHUKIAJHOM HAIpaBICHHOCTH y4deOHOro mnpeamera «bHOJOrHs» NPOJUKTOBAHO
HEO0OXOIMMOCTbIO O00€CIEUEHHs] YCIIOBUHM JUIsl pEIICHHUs OJHOM W3 aKTyalbHbIX 3aJad IIKOJbHOTO
Omosorudeckoro oOpa3oBaHMs, KOTOpas mpeanoiaraet (OPMHUPOBAHHE y OOYYAIOIIMXCS CIOCOOHOCTH
a1alITUPOBATHCS K U3MEHEHMSIM TMHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MUpA.

buonorust Ha ypoBHE cpeHero obimero o0pa3oBaHusl 3aHUMaeT BakHoe MecTo. OHa obecrieunBaeT
¢dopmupoBaHue y OO0ydaromuxcs MPeICTaBI€HUH O HayyHOW KapTHHE MHUpa, pacliupseT ¥ o0oO0IaeTr
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HABBIKOB 3/I0POBOT0 U 0e30macHOro o0pas3a KU3HU, SKOJOTHUYECKOTO MBIIUICHUS, IEGHHOCTHOTO OTHOIICHHS
K JKMUBOW MPUPOJIE U YEIIOBEKY.

bonburoe 3HaueHne OUONOTHS UMEET TaKXkKe IS PeIeHHs] BOCIUTATENbHBIX U Pa3BUBAIOLINX 3324
cpenHero ob6mero oOpa3oBaHUS, colUamu3auu oOydwaromuxcs. M3ydeHue Owonornu obecreurnBacT
yclloBUsL Uil (POPMHUPOBAHUSL MHTEIJIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX M HH(QOPMAIIMOHHBIX HaBBIKOB,
ACTETUYECKON KYyJIbTYphl, CHOCOOCTBYET HHTErpalu OHOJOTMYECKUX 3HAHUW C MPEICTaBICHUSIMH U3
ApYTUX y4eOHBIX NPEIMETOB, B 4YaCTHOCTH, (DU3MKU, XMMHM U reorpaduu. Ha3BaHHBIE MONOXKEHUS O
npeJHasHaueHUH y4eOHOoro mnpenmera «bHOOTHS» COCTaBMIM OCHOBY JUISL OIPENENIEHHUS IMOJIXOAO0B K
0TOOPY M CTPYKTYPHPOBAHHUIO €TI0 CO/ICPIKAHUS, IPECTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p comepkanus yueOHOTO TpeameTa «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C MO3UIUI
KYJIBTypOCOOOpa3HOr0 MOJIX0/a, B COOTBETCTBUHM C KOTOPHIM OOydarouiuecs JAOJDKHBI OCBOMTH 3HAHUS U
yYMEHHsI, 3HauuMble s (opMHpOBaHMS OOIIEH KyJIbTYphl, ONpEIENsIolNe aJeKBAaTHOE TIOBEICHHE
YeJIOBEKa B OKPYXKAIOIIEeH MPUPOTHON cpejie, BOCTpeOOBaHHBIC B MOBCEAHEBHON >KM3HH U MPAKTUYECKON
nesitenbHOCTH. Ocob60e MeCTO B 3TOM cHCTeMe 3HAHUM 3aHMMAIOT 3JIEMEHTHI COJIeP)KaHUs, KOTOPbIE CIIyKat
OCHOBOI st popMHpOBaHUS TPEICTABICHUNA O COBPEMEHHOW eCTeCTBEHHO-HAyYHOW KapTHHE MUpA U
[EHHOCTHBIX OPHEHTAIMSX JINYHOCTH, CIIOCOOCTBYIOIINX T'yMaHH3aIUH OMOJIOTHYECKOT0 00pa3oBaHMUsL.

CTpyKTypHpOBaHHE COJIEPKAHUS yUEOHOr0 MaTepualia B IPOrpaMMe Mo OMOJIOTMH OCYILECTBIEHO C
y4€TOM MPUOPUTETHOIO 3HAYEHMsI 3HAHUNW OO0 OTJIMUUTENIBHBIX OCOOCHHOCTSIX XMBOW HPUPOJIBL, O €€
YPOBHEBOIl OpraHu3aluyd M 3BOJIOLUU. B COOTBETCTBMM € A3TUM B CTPYKType Y4eOHOro IpeamMera
«buonorus» BBIACIEHBI CIEAYIOUIUE COAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeToabsl Hay4yHOIO
no3HaHusm», «Kierka kak 6uonoruueckas cuctema», «Opranusm Kak Ouosjorudeckas cucremay, «Cucrema u
MHOT000pa3ue OPraHUYeCKOTr0 MHpPa», «IBONIOIUS >KUBOW MPUPOIBI», «IKOCHUCTEMBI U MPUCYIIHE UM
3aKOHOMEPHOCTI.

Llenp n3ydenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIa/IeHUE 00YUaIOIIUMHUCS
3HAHUSAMHU O CTPYKTYPHO-(QYHKIIMOHAJIbHOW OpPraHU3alliy KUBBIX CUCTEM Pa3HOrO paHra M ImpuoOpeTeHHe
YMEHHUH HCIONb30BaTh 3T 3HAHUS JUJISl TPAMOTHBIX JNEHCTBUI B OTHOIIEHHWH OOBEKTOB KMBOU MPHUPOJABI U
pelIeHUs Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Joctuxenue 1ienu udydeHus: yuebHoro npeamera «buonorus» Ha 0a30BOM ypoBHE 00€CTI€UMBACTCS
pELIEHNEM CIIEAYIOIINX 3a4au:

OCBOCHHME OOYYaIOIMIMMHUCS CHCTEMBbl 3HAHUH O OMOJIOTMYECKMX TEOpUAX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWIIaX, CIYKalIMX OCHOBOH Uit (hOpMUpPOBaHMS MPEICTABICHUHA O
€CTeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HAay4YHOro IO3HAaHUS, CTPOCHUH, MHOrooOpasuu Hu
O0COOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3alliH, BBIAAIOIIMXCS OTKPBITUSIX M COBPEMEHHBIX
UCCIIEIOBaHUIX B OMOJIOTUY;

dbopMupoBaHUe y 00yJarOMIUXCsl TO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B TpoOIleccCe aHallM3a JAHHBIX O MYyTAX pPa3BUTHUA B OWOJIOTMHM HAYYHBIX B3TJISAOB, MAEH M MOIXOAOB K
M3YYEHHUIO KUBBIX CUCTEM PA3HOT'O YPOBHSI OpraHU3alNN;

CTaHOBJICHUE Y 00yJaromuxcs o0men KyabTypsl, QyHKIMOHATBHON IPaMOTHOCTH, Pa3BUTHE YMEHUN
OOBSICHATh W OLICHWBATH SIBICHUS OKPYKAIOIIETO MUpPA >KUBOW MPUPOJIbI HA OCHOBAaHUM 3HAHWI W OIBITA,
MIOJIYYE€HHBIX IIPU U3YYEHUH OMOJIOTHH;

dbopMupoBaHue y OOYyYarOIIUXCS YMEHUN HILTIOCTPUPOBATh 3HAUCHUE OWOJIIOTMYECKUX 3HAHHWHA B
MPAaKTUYECKOW JEATEIbHOCTH YEJIOBEKA, pPa3BUTUU COBPEMEHHBIX MEIULUHCKUX TEXHOJIIOTHH H
arpoOMOTEXHOJIOTHI;

BOCIIUTaHHE YOSXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM JKMBOH  MPUPOJIBI,
HEO0OXOUMOCTH OEpeKHOr0 OTHOIIEHUS K HeH, COOMIOACHMS] 3TUYECKMX HOPM TMpU IPOBEACHHUH

OHMOITOTMIECKUX UCCIICTOBAHMIT;
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OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHUS] YPOBHS IKOJIOTUYECKON KYIbTYpHI,
i GopMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHHI B MOBCEIHEBHOM KU3HU AJIS OLIEHKH MOCIEACTBHIMA
CBOCH JICATENIEHOCTH IO OTHOIICHHUIO K OKpPYKAaIoUIed cpene, cOOCTBEHHOMY 3/I0pPOBBIO, 0OOCHOBAaHUE H
cobmoienne Mep npodrIakTHKA 3a0071€BaHUN.

B cucreme cpennero obmero odpazoBanus «buosorus», nsyuaemas Ha 0a30BOM YPOBHE, SIBISETCS
00s13aTeNbHBIM YY€OHBIM MPEIMETOM, BXOMISIIMM B COCTaB MPEeaMETHOI oOmacti «EcTecTBeHHO-Hay4YHbBIE
PEIMETHI.

s uzyuenust 6uonoruu Ha 0a30BOM ypOBHE CpefHero o01ero o0pa3oBaHus OTBOIUTCS 68 4acoB: B
10 xmacce — 34 ygaca (1 gac B Hepeno), B 11 kimacce — 34 yaca (1 yac B Henento).
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COZAEPXXAHUE OBYUEHUA

10 KJIACC
Tema 1. buosorust kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C 00IIECTBEHHBIMU, TEXHUYECKUMU U IPYTUMHU
€CTECTBEHHBIMH HayKaMH, priiocopueit, STUKOM, 3CTeTUKOI 1 mpaBoM. Poisib 6uosioruu B popMUpoOBaHUH
COBPEMEHHOU HaydHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HayK.

Mertobl o3HaHUS KUBOUM NPUPOIBI (HAOII0IEHUE, SIKCIIEPUMEHT, OITUCAHUE, U3MEPEHHE,
KJ1accuukanms, MOJETMPOBAHNE, CTATUCTHYECKAsE 00padOTKa JaHHBIX).

JemoHCcTpauu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlabopatopHble U MpaKTUYECKHe pabOTHI:

[Tpaktuyeckas padora Ne 1. «Mcnonap30BaHKe pa3IHYHBIX METOIOB ITPH N3YYEHUH OMOIOTHYECKUX
O0OBEKTOBY.

Tema 2. J)KuBbie cucTeMbl U UX OpTaHHU3AIUA.

JKuBble cucteMbl (0MOCHCTEMBI) KakK MpeaAMeT u3ydeHus ouonoruu. OTIu4ne KUBBIX CUCTEM OT
HEOPraHUYECKOU PUPOJIBI.

CaoiicTBa OMOCUCTEM U UX pa3zHOOOpa3ue. YPOBHH OpraHU3aluu OMOCUCTEM: MOJIEKYIISIPHBIH,
KJICTOYHBIH, TKAaHEBBIH, OPraHU3MEHHBIN, TIOMYIISIIMOHHO-BHIOBOH, SKOCHCTEMHBIH (OMOT€OIICHOTHYECKHIA),
OrocdepHBIN.

JemMoHCcTpanuu:

Tabmuie! 1 cxeMbl: «OCHOBHBIC TPU3HAKHU )KU3HIY, «Y POBHHU OpTraHU3AIIUU KUBON TIPUPOIBD.

O6opynoBanue: moaens Mosekynbsl JTHK.

Tema 3. XuMHUECKU COCTAB U CTPOCHUE KIIETKH.

XHWMHYECKUH COCTAB KIETKH. XUMHYECKHUE DJIEMEHTHI: MaKpOAJIEMEHTBI, MUKPOAJIeMEHThL. Boa u
MUHEpPAJIbHBIE BELIECTBA.

@OYHKINK BOJbI U MUHEpPAIbHBIX BEIleCTB B KieTke. [loanepkanne ocMoTu4eckoro 6anaxca.

benku. CoctaB u crpoeHue 0eJIKOB. AMUHOKHUCIIOTHI — MOHOMEPHI OesikoB. He3ameHnumbie 1
3aMEHUMBbIC AMHUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHH CTPYKTYPHI OCIIKOBOM MOJICKYJIbI
(mepBUYHAas, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE CBOMCTBA OEIIKOB.
buonoruueckue GpyHKIMN OEIKOB.

®epMeHThI — Onooruueckue karaau3atopbsl. CTpoeHue GpepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas
cnenuduunocTs. Kodpepmentsl. Butamunsl. OTnnyms GepMeHTOB OT HEOPTaHUYECKUX KaTaTu3aTOPOB.

YrneBoasl: MOHOCaxapuabl (TJII0K03a, pub03a 1 1e30KCHpr03a), Aucaxapu sl (caxapo3a, JaKTo3a) u
nosicaxapubl (Kpaxmain, TIIMKOTeH, [eJUTi0103a). buonoruueckue GyHKIUU YTIIEBOAOB.

Jlunuael: TpUraHnepusl, pochonunuasl, crepousl. ['uapodunbHo-ruapodoOHBIE CBOWCTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHHE YTIIEBOJOB, OSIKOB U JIUIHIOB KaK HCTOUHUKOB SHEPTHH.

Hyxnennossie kucnorsl: JIHK u PHK. Hykneotu sl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT. CTpoeHue
u pynakuun JJHK. Ctpoenne u pynkiuu PHK. Buast PHK. AT®: ctpoenne u GpyHKIuM.

[{uTonorus — Hayka o kieTke. Kierounasi Teopust — mpuMep B3aUMOJICHCTBUS UIeH U GaKTOB B
Hay4HOM I[TO3HAHUHU. MeTO/ bl U3yUEHHUS KIETKU.

Knerka kak nenocTHas xuBas cucrema. O0Iue mpu3Haky KIETOK: 3aMKHYTasi Hapy)KHasi MeMOpaHa,
monekynbl JIHK xak renernueckuit anmapar, cucreMa CHHTe3a Oenka.

Tuns! KIETOK: 3yKapruoTHUecKas ¥ pokapuoTruieckas. OcoOeHHOCTH CTPOEHUS IPOKAPHOTUIECKON
kietku. Knerounas crenka 6akrepuii. CTpoeHne sykapuoTHuecKoi KieTkiu. OCHOBHBIC OTIUYHS
pPacTUTEIbHOM, KUBOTHON U IPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTeHKA, MNTUKOKAINKC, UX (YHKIIUH.
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MUTOXOH/IpUH, MIacTu il [Ipoucxoxaenne MuToxoH1puii u mactul. Buasl miactua. HememOpanHbie
OpPraHOUbI KJIETKU: pUOOCOMBI, KJICTOYHBIN LIEHTP, IICHTPUOIHU, PECHUYKH, KT'YTHKU. DYHKIINN OPraHOUI0B
KJIETKH. BriroueHus.

SAnpo — peryasaTopHbIi LeHTp KieTku. CTpoeHue sijipa: aaepHas 000104Ka, KaproIula3Ma, XpoMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEIECTB B KIIETKE.

JeMoHcTpauu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. lllneiinen, P. Bupxos, JIx. Yorcon, ®. Kpuxk, M.
Yunkunc, P. ®panxnun, K. M. bap.

Junarpammsl: «PacnpeneneHne XMuMHUYECKUX 3JIEMEHTOB B HEKUBOM IPUpPoOIe», «Pacnpenenenue
XUMHUYECKHX HJIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuupl u cxemsl: «Ilepuoanyeckast TabIUIIAa XMMUYECKHUX 3JIEMEHTOBY, «CTpOeHHE MOJIEKYIIbI
BobI», «buocunres Oenkay, «CTpoeHre MoseKyJbl Oenka», «CtpoeHue pepmenta», «HykinenHoBble
kucnotsl. JJTHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3ykapuoTH4eCKOi KineTkn», «CTpoeHune
YKUBOTHOM KJIETKN», «CTPOCHUE PaCTUTEIbHOU KIETKH», «CTpOE€HHE MPOKAPUOTUUECKOU KIETKU,
«CTpoeHue s1ipa KIeTKW», «YTIeBOAb», «JIMIuab.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000pYA0OBaHUE Ui TPOBEICHUS HAOIIOICHHM, H3MEpEHH,
AKCIIEPUMEHTOB, MUKPOIIPENAapaThl PACTUTENbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KJIETOK.

JlabopaTopHble U MpaKTUYECKHE PaObOTHI:

JlaGopatopHas padota Ne 1. «/3yueHne KaTaluTHIECKO aKTUBHOCTH (PepMEHTOB (Ha IIpUMepe
aMmIIa3bl WIK KaTajaasbl)y.

JlabopaTtopHnast pabota Ne 2. «3yyeHue cTpoeHus KIETOK pacTeHUMN, ’KUBOTHBIX U OaKTEpHil MO
MHUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpEnapaTax U UX OMHCAHUE.

Tema 4. )KusHenesaTeaIbHOCTh KIETKH.

OOMeH BelecTB, UM MeTa00IU3M. ACCUMUIISIIHS (TUTACTUYECKUN OOMEH) U JUCCUMMUIISIIUS
(aHEpreTUYECKUil 0OMEH) — JABE CTOPOHBI €IMHOTO TIpoliecca MeTadou3Ma. Posis 3aKOHOB COXpaHEHUSI
BEIIECTB U SHEPTUHU B IOHUMaHUU MeTaboIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOoHBIN U rerepoTpodHbIil. Ponb pepMeHTOB B 0OMEHE BEIIECTB U
IIPEBPALLCHUY DHEPTUU B KIIETKE.

®orocunTte3. CBeToBast U TeMHOBast pa3bl poTocunrtesa. Peakunu potocunTesa. I hekTUBHOCTH
¢dorocunTe3a. 3HaueHue HOTOCHHTE3a JJIS J)KU3HU Ha 3emie. BausHue ycnoBuit cpesibl Ha OTOCUHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyIole OaKkTepuu. 3HaYeHHE XeMOCUHTE3a /ISl )KU3HU Ha 3eMIIe.

OHeprerudeckuii oOMeH B KiieTke. Paciienyienue BemecTs, BbIIEICHUE U aKKYMYJIHPOBaHHE
SHEPIUu B KJIETKE. DTalbl SHepreTnyeckoro oomena. [ nukonus. bpoxenue u ero Buabl. Kucinopoanoe
OKHCJIEHUE, UK KJIeToYHOe AbixaHnue. OkucaurenbHoe hochopunrpoBanue. DPPeKTUBHOCTD
SHEPreTHIECKOro oOMeHa.

Peakuuu matpuuHoro cuntesa. I'enernueckas undopmanus u JJHK. Peanuzanus renetrnueckoi
uHpopManuu B KiIeTke. | eHeTndyeckuii Ko U ero cBoicTBa. TpaHckpunuus — MaTpuuHblid cuate3 PHK.
Tpancmsus — 6uocunTe3 6enka. Jransl Tpancasuuu. Koguposanue amuHokucnot. Pons pubocom B
OouocuHTe3e OenKa.

Hexknerounsie popmbl sxu3uu — BUpYChl. ictopust otkpeiTus BupycoB (/. Y. iBaHOBcKuit).
OcoOEeHHOCTH CTPOCHUS M KU3HEHHOTO LIMKJIa BUPYCOB. bakrepuodaru. bone3sHu pacreHuid, )KUBOTHBIX U
YeJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHoaedunura yenoseka (BUY) — Bozoyautens CITN Ja.
OOparHast TpaHCKPHUIIIHS, peBepTa3a u uHTerpasa. [IpodunakTuka pacnpocTpaHeHHSI BUPYCHBIX
3a00sIeBaHUH.

JemMoHcTpanuu:

IToptpetsr: H. K. Konbuos, J1. . UBanosckuit, K. A. Tumupszes.

Tabmuupl u cxemsl: «Tunel mutanusy, «Metadboauzm», «MUTOXOHAPHUS», « JHEPTETUUCCKUN
oOMen», «Xmopormiacty», «Dotocunrtes», «Ctpoenue JJTHK», «Ctpoenue u pyHKIMOHUPOBAHUE TEHAY,
«CuHnres Oenkay, «['enetnueckuit koay, «Bupycs», «bakrepuodarny», «CTpoeHue U )KU3HEHHBIN LUK
Bupyca CIIN/a, 6akreprodaray, «Pemmuxarmms JTHK».

uoxyMEHquﬁM%Sﬁ%QHSME%BHHHMHHH «Y nBoenne JIHK u Tpanckpunims», «buocunres oenkay,
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Tema 5. PasMHOKEHHE M MTHAMBUYAJIbHOE Pa3BUTHE OPTaHU3MOB.

Knetounslii UK, WIK )KU3HEHHBIN UK KIeTKU. MIHTepda3a u muto3. IIpoueccsl, nmpoTekaroniye B
untepdase. Pemnmukanus — peakuus matpuyHoro cunreza JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIH
Ha0op — KapuoTHUM. AUIIIIOUAHBIN U TaIUIONIHBIA XPOMOCOMHBIE Ha0OpBI. XpoMaTuibl. LluTonornyeckue
OCHOBBI Pa3MHOXKE€HHUS U MHAUBHUIYAJIbHOTO PAa3BUTUSI OPTaHU3MOB.

[enenne knetku — Muto3. Ctaauu muto3a. [Ipoueccel, mponcxosaime Ha pa3HbIX CTaJUsIX MUTO3A.
buonornueckuii cMbICT MUTO3A.

[Tporpammupyemasi rudesb KIETKH — alomTo3.

®opMBbl pa3MHOKEHHUSI OPraHU3MOB: OecIoioe U MoJIoBoe. Buipl 6ecrnonoro pa3MHOKEHUS: JeJIeHne
Ha/IBOE, MOYKOBAHHE OJTHO- 1 MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHNE, BEreTaTUBHOE Pa3MHOXKECHHE.
HckyccTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €T0 3HaYEHUE IS CEJIEKIIMH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYHUS OT OECIOI0ro.

Meiio3. Craauu meriosa. [Ipoueccsl, mpoucxoasuume Ha craausax merosa. [loBegenrne xpomocom B
Mmeroze. Kpoccunrosep. buonornueckuii cMbica ¥ 3HaueHUE MeH03a.

["ameTorenes — nporuecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [10J10BBIE JK€N1€3bl: CEMEHHUKU
u sn4HUKU. OOpa3oBaHKE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTO30U/I, sIMIEKIeTKa) —
criepMaroreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHHUs SNIEKIETOK U criepMaTo30110B. OIUIOI0TBOPEHUE.
[TapTenorenes.

NuauBuayanbHOE pa3BUTHE (OHTOT€HE3). OMOPHOHAILHOE pa3BUTHE (AMOpHUOTEHE3). DTaIlbl
SMOPHOHAIBHOTO Pa3BUTHS y TO3BOHOUHBIX JKUBOTHBIX: JIPOOJICHHE, TACTPYJISIHS, OPraHOTEHES.
IToctamOpuoHanbHOE pa3BuTHE. TUIBI TOCTIMOPUOHAIBHOIO PA3BUTHS: NIPSIMOE, HENPAMOe (JINYMHOYHOE).
Bnusinue cpezpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOCTBA.

Poct u passutue pacteHuil. OHTOreHe3 IBETKOBOTIO PACTEHUS: CTPOCHUE CEMEHH, CTaJuU Pa3BUTHSL.

JemMoHncTpanuu:

Tabnuubl 1 cxembl: «POpPMBI pPa3MHOKEHUS OPraHU3MOBY, «/IBOIMHOE OMJIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHuii», «BereratuBHOE pa3sMHOXKEHUE pacTeHMI», «Jlenenue kineTku 0akrepuily, «CTpoeHHE MOJIOBBIX
KJIETOK», «CTpoeHue XpoMocoMbl», «KneTtounsiit ukiny, «Pemnukanus JTHK», «Muto3», «Meno3»,
«IIpsaAmoe n HenpsiMOe pa3BUTHEY, «['aMeTOreHe3 y MIEKOIUTAIOIMINX U YeJI0BEeKa», «OCHOBHBIE CTaANN
OHTOI'CHE3a».

O6opynoBaHue: MUKPOCKOI, MUKponpenaparsl «CrepMaTo301/ 1kl MIEKOIMHUTAIOIIEr0», «SIHeKIeTka
MJIEKOMUTAOIEroy», «KapruoknHes B KiIeTKaxX KOPEIIKa JIyKa», MarHuTHasi MOJeJb-aninKanus «J/lenenne
kieTkn», Mozens JJHK, moxens meTadaznoit XpoMOCOMBI.

JlaGopaTopHbIe U MPAaKTUYECKHUE PaOOTHI:

JlaGopaTtopHnast pabora Ne 3. «HaOmrogeHue MuTo3a B KJIeTKaX KOHUMKA KOPEIITKa JTyKa Ha TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopHnast pabota Ne 4. «3ydeHue CTpOeHHUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HacnencTBeHHOCTh M U3MEHUNBOCTH OPTaHU3MOB.

[Tpenmer u 3agauu renetuku. Mctopus pa3sutus reHeTuku. Ponb nutonoruu u sMOpHOIOTHH B
CTaHOBJICHUH FeHETUKHU. BKiag poccuiickux u 3apyOeXHBIX YUEHBIX B pa3BUTHE T€HETUKU. MeETO b
TeHETUKH (TMOPUI0JIOTHUYECKHUH, IUTOr€HeTHUECKU I, MOJIEKYIIPHO-TeHeTuYeCKHii). OCHOBHBIE
TEeHETUYECKUE NOHATHUS. | eHeTHYecKas CUMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKPEIMBaHUM.

3aKOHOMEPHOCTH HaclleI0BaHMsI IPU3HAKOB, YCTaHOBIEHHbIE I'. Menaenem. MoHorndpunHoe
CKpelllMBaHKe. 3aKOH eAMHO000pa3us rudpu10B nepBoro noxkosjeHus. [IpaBuino qoMuHUpoBaHusl. 3aKOH
pacluerIeHust IPU3HaKoB. I ' nmore3a unctorsl ramet. [lonHoe 1 HENOIHOE TOMUHUPOBAHUE.

Jurubpuanoe ckpenBanue. 3aKOH HE3aBUCUMOT0 HAacJIeI0BaHUs IPU3HAKOB. L{uTorenernyeckue
OCHOBBI IUTMOPUTHOTO CKpEIIMBaHUsA. AHaNIU3UpYyollee cKpeluBanue. Mcrnonb30Banue aHaaIu3upyOIEero
CKPEILMBAHUS JUIsSl OIIPEIEIIEHNS T€HOTUIIa OCOOH.

CueruieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY HaclIeJ0BaHUIO
reHoB. HapynieHue crenenus reHoB B pe3yJIbTaTe KpOCCUHIOBEpa.

XpOMOCOMHasl TEOpUs HACJIEICTBEHHOCTHU. | 'eHeTHUeCKHe KapThl.

I'eneTtnka nmona. XpoMOCOMHOE ONpEEIeHUE M0J1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
I'oMorameTHsbI€ M reTeporaMeTHbIE OpraHnu3Mbl. HacnenoBanne npu3sHaKoB, CHEIIIEHHBIX € IIOJIOM.

LI,OKVMEH%%W%H%%EﬁWHqHBOCTH: HEHACJIEICTBEHHAs M HacjlIeACTBEHHAas. Pojb Cpcabl B
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psn ¥ BapualmonHas kpuBas. Hopma peakiuu npusnaka. KonruecTBeHHbIEC M Ka4€CTBEHHbBIE TPU3HAKH M UX
HOpMa peakiuu. CBoiicTBa MOIU(DUKAITIOHHON U3MEHUUBOCTH.

HacnencrtBenHnas, niam reHOTUNIMYECKAsl, U3MEHYUBOCTh. KOMOMHATHBHAS U3MEHYUBOCTL. Meiio3 u
MIOJIOBOM MPOIIeCC — OCHOBa KOMOMHATUBHON U3MEHYMBOCTU. MyTallMOHHAS U3MEHUYUBOCTb.
Krnaccudukanus Myrauuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYUHBI MyTaluid. MyTareHHble
(bakTopbl. 3aKOH TOMOJIOTHYECKUX PSAAOB B HACIECTBEHHOM n3mMenunBoctu H. M. BaBunosa.

BHesnepHast Hacl1eICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHbBIE METO/Ibl TEHETUKHU YEJIOBEKa!
reHeaJoTu4ecKuii, OIM3HEIOBbIN, IUTOT€HETUYECKHUI, OMOXUMUYECKHH, MOJIEKYIISIPHO-T€HETUYECK .
CoBpeMEHHOE OIpeIeIeHUE TEHOTUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM YHCIIE C
nomoinbio [T[P-ananu3a. HacneacTtBennsie 3a001eBaHUs YeJIOBEKa: TeHHBIC 00JIe3HU, 00JIE3HNU ¢
HACJIeICTBEHHOH MPeApacoNoKeHHOCThIO, XpOMOCOMHBIE Ooe3Hu. CoMaTH4ecKue U reHepaTHBHbIE
mytauuu. CTBoNOBbIe KieTkH. [IpuHIMIbI 370poBOro o0pas3a >KU3HHU, TUATHOCTUKH, MPOPHUIAKTUKY U
JIeueHHs TeHeTHYeCKUX OoJe3Heil. Menko-reHeTn4eckoe KOHCYIbTUPOBaHUE. 3HAUYCHUE METUITUHCKOM
TeHETHUKH B NPEAOTBPAILIEHUH U JICYCHUN T€HETUYECKUX 3a00JIeBaHNI YelloBeKa.

JleMoHCTpauu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uerepukos, H. B. TumodeeB-Pecorckuii,
H. U. BaBuiios.

Tabmuie! u cxembl: «MOHOTHOPHIHOE CKPELIMBAHUE U €T0 IUTOTEHETHYECKass OCHOBaY, «3aKOH
pacILEeIIeHHs U €ro HUTONeHETUYECKas OCHOBay», «3aKOH YMCTOTHI raMeT», «IuruOpuiHoe CKpelBaHmue»,
«uronornyeckrue OCHOBBI TUTHOPUIHOTO CKpeIMBaHus», «Meiio3», «B3anmoaeiicTBie amienbHbIX
reHOB», «I 'eHeTUUYeCKHe KapThl paCTCHUH, )KUBOTHBIX U UeJIOBEKay, «[ eHeTuka mnosuay, «3aKOHOMEPHOCTH
HacJeA0BaHMs, CIETUIEHHOTO € MojoMy, «KapruoTumsl 4eoBeka 1 ;KUBOTHBIX», «BUbl ©3MEHUYUBOCTH Y,
«MoauduxanronHas U3MEHIUBOCThY, «HacienoBanue pesyc-hakropay», «['eHeTHKa rpyI KpoBuy,
«MyTanuroHHas U3MEHYUBOCTBY.

O6opynoBaHue: MOAeIU-anIuIMKanuu «MoHOruOpuHOE CKpeluBanue», «Henomnoe
JOMUHUPOBaHUEY, «/{urnbpuaHoe ckpemuBanuey, «llepekpéct XxpoMocom», MUKPOCKOI U MUKPOIpenapaT
«dpo3odunay (Hopma, MmyTaruu HOpMBI KPBUTBEB U OKPACKH Tema), repbapuit «I opox moCeBHOM.

JlabopaTopHble U MPaKTUYECKHE PAOOTHI:

JlaGopaTtopHnast pabota Ne 5. «3ydeHue pe3yIbTaTOB MOHOTHOPUIHOTO U JUTUOPUIHOTO
CKpEIIMBaHUS Y IPp030(UIBI HA TOTOBBIX MUKpOTMpEnaparax.

JlaGopaTtopHnast pa6ota Ne 6. «3yuenne MoaupuKaIMOHHON N3MEHYHMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTIO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopaTtopHnast pabota Ne 7. «AHanu3 MyTanuii y 1po30¢uiibl Ha TOTOBBIX MUKPOTIpETapaTax.

[TpakTuaeckast pabota Ne 2. «CocTaBineHue 1 aHaIH3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cenexnus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekus Kak HayKa M mpouecc. 3apokaeHue celieKuu u joMectukanus. Yuenue H. . BaBunosa
0 IIEHTPax MPOUCXOXKICHUS U MHOT000Pa3us KyJIbTypHBIX pacTeHUU. L{eHTpBI MPOUCXOXKACHUS JOMAITHUX
®KUBOTHBIX. COPT, MOpo/ia, ITaAMM.

CoBpeMeHHbIE METObI CENEKIIH. MaccOBBIN U MHIMBUYaIbHBIA OTOOPHI B CEJICKIIUU PACTEHUN U
KHUBOTHBIX. OIIeHKa SKCTephepa. BIM3KopoACTBEHHOE CKpEIMBaHUE — MHOPUAMHT. YnCTast THHHUSA.
CkpeuiBaHue YnuCTHIX TUHUN. ['eTepo3uc, unu rubpuanas cuiia. HepoacTBeHHOE CKpelUBaHUE —
ayrOpuauHr. OtaanénHas rudpuausanus u e€ ycnexu. MickyccTBeHHbII MyTareHes U MojiyueHue
MOJIMIIOUIOB. JIOCTHKEHUS CENeKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTexHonorus kak orpaciib Ipou3BoACTBa. ['eHHast MHXKeHepUsl. DTallbl CO3JaHU
pexombunantHoi JIHK u Tpancrennsix opranu3zmos. Kierounas nnxenepus. Kinetounbsie KyabTyphl.
MukpokioHaNbHOE pa3MHOXKEHHE pacTeHUN. KioHHpoBaHNE BBICOKOIIPOYKTUBHBIX
CENIbCKOXO03SHCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U dTHUecKkue mpodnemsl. MO — reHeTndecku
MOANGUIIUPOBAHHBIE OPTAHU3MBI.

JlemoHcTpauu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuie! 1 cxeMbl: KapTa «L{eHTpbl TPOUCXOKACHUS U MHOTOOOPA3Hs KyIbTYPHBIX PACTCHUII,

S ORORL AN AL SKHBAT R o «COpTa KyIBTYPHBIX pacTeHui», «OTaanéHHas THOpUIN3aIHs»,
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«PabotrI akagemuka M. @. BanoBay, «llomumionausy, « O0bEeKTHI OHOTEXHOIOTUNY, «KIIeTOUHbIC
KYJIbTYpPBI U KJIOHUPOBaHUEY», «KOHCTpyHpOBaHHE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYJISKU TJI0I0B U KOPHEIIIOI0B AUKUX (DOPM M KYJIbTYPHBIX COPTOB PACTCHH,
repOapuii «CenbCKOX03HCTBEHHBIC PACTEHUS.

JlaGopaTopHbIe U IPAKTUIECKUE PAOOTHI:

Dkckypeusi «OCHOBHBIE METOIBI M TOCTHIKEHUS CENIEKIIUN PACTEHUH U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TFIEMEHHYIO (hepMy, COPTOMCTIBITATENIbHBIN yU4aCTOK, B TEIIIMYHOE X035HUCTBO,
1abopaToOpUI0 arpOyHUBEPCUTETA UITU HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DOBononoHHas OMOJIOTHSL.

ITpennocbuIKM BO3HMKHOBEHMSI IBOJIIOLIMOHHONW TEOPHM. OBOJIIOIMOHHAs TEOpUs M €€ MECTO B
O6uonorun. BiusHue 3BOTIOLMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzerenscrBa 3Bomtonuu. [lageoHToNOrMYECKUE: TOCIEN0BATENBHOCTh IOSBIEHUS BUIOB B
NAJICOHTOJIOTUYECKOH sieTonucu, nepexoansie (opmbl. bruoreorpadguueckue: cXxoacTBo U pazinuuue GpayH U
(hI0p MaTepUKOB ¥ OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJACTBA M  pa3nuyusi SMOPHOHOB pa3HbIX BHJOB ITO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIE, PYIUMEHTapHbIE OpIaHbl, AaTaBU3MBI.
MonekyasipHO-0MOXMMHUYECKHE: CXOJCTBO MEXAaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX METa0OJIMYECKUX
IIyTE€N Yy BCEX OPraHU3MOB.

OomonnonHas teopus Y. Jlapsuna. [Ipeanocbuiku BOZHUKHOBEHUS JapBUHM3MA. J[BIKYyINE CHIIBI
3BOJIIOLIMM  BUOB 10 JlapBuHY (M30BITOYHOE pa3sMHOXKEHHE MpPU OTPAaHUYEHHOCTH PECYPCOB,
HeompeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyLECTBOBAHHE, ECTECTBEHHBIIN 0TOOD).

Cunrerndeckas teopust apomonuu (CTO) u e€ ocHOBHBIE NIOJIOKEHUS.

Muxkpossontonus. [Tomynsanus kak equHULA BUIA U 3BOJIIOLUY.

JBuxyme cuibl  ((hakTOpbl) SBOMIOINMM  BHUAOB B Hpupoje. MyTauMOHHBIA mporecc U
KOMOMHATHBHAs U3MEHUYMBOCTh. [lonmysIsiiMOHHbBIE BOJIHBI U Apeiid reHoB. M30msa1ust 1 MUTpaLys.

EctectBeHHbI 0TOOp — HanpapisoLui ¢pakTop 3Boounn. opMbl €CTECTBEHHOTO 0TOOpA.

[TprcnocoOaeHHOCTh OPraHU3MOB KakK pe3yapTar HBojtoiuu. Ilpumepsl mnpucnocobieHuit y
Opranu3MoB. ApoMop]o3bl U UANOAAATITAIIIH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHoBHbIE (hopMBI BU000pa3oBaHus: reorpaduieckoe,
9KOJIOTMYECKOE.

MakpoosBomoniust.  DPopMbl  3BOMIOLUMHU:  (QuIeTHYEeCcKas, JUBEPreHTHas, KOHBEpreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONTIOLUH.

ITpoucxoxaeHue OT HeCHEeUaJIW3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas crnenuaiu3anus.
AnlanTuBHas paauanus.

JleMoHCTpauu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 2. I'ekkenp, O.
Mromnep, A. H. CeBepuios.

Tabmuubl u cxembl: «Pa3BuUTHE OpraHMYecKOro Mmupa Ha 3emie», «3apoJbllIM I03BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Dopmbel OOpbOBI 3a cymecTBOBaHUE», «EcTecTBeHHBI 0TOOPY,
«MHorooOpa3ue copToB pacTeHuil», «MHoroobpasue nopo *HUBOTHbIX», «[lomymsauuny, «MyTanroHHas
M3MEHYMBOCTE», «Apomopdosby, «Mamoamantammm», «OOmas nerenepauus», «/IBmkymme CHITbI
sBomorun», «Kapra-cxema wmapmpyra mnyremectBuss Y. JlapsuHa», «boppba 3a cyliecTBOBaHUEY,
«[IpucnocodbnenHocts  opranusmoB»,  «l'eorpaduueckoe  BuAooOpazoBaHue»,  «IKOJOTHUYECKOE
BUJI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKLHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKpacku, HabOp IJIOAOB U CEMSH,
kosekius «IIpuMepsl 3alUTHBIX TPUCHOCOOJIECHUN y >KUBOTHBIX», MoJenb «OCHOBHBbIE HampaBJIEHUS
IBOJIIOLIMNY, 00bEMHas MO/ieTb «CTPOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX».

buoreorpaguueckas kapra mupa, kouiekuus «DPopMbl COXPaAaHHOCTH HCKONAEMbIX >KUBOTHBIX U
pacTteHuii», mozens anmiukanus «llepekpéct xpoMmocom», BlaxHbIe IpenapaThl «Pa3BUTHE HACEKOMOTOY,

«PasBUTHC JEILYIIKIR, MUKDOTIpEIApaT «JIpo3odiiay (HopMa, MyTalui (POPMBI KPBLIECB H OKPACKH TC/Ia).

LIOKYMEHT. OéI'IVICA SHEK TPOHHOM A0 MCHIO
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JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPUIO».

JlaboparopHas pabora Ne 2. «OmnucaHue MPUCIIOCOOIIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO
XapaxkTepay.

Tema 2. BO3HUKHOBEHHME U pa3BUTHUE KU3HU HA 3eMIIE.

JloHay4yHbIe TIpEICTABICHUS O 3apOXKIACHUU KXU3HH. HaydHbIe TUIIOTE3hl BOSHUKHOBEHHS JKH3HU Ha
3emiie: abroreHe3 U MaHCIepMuUsl. XUMUYecKast IBOJIONNS. AOHMOTEHHBIN CHHTE3 OPraHUYECKUX BEIIECTB U3
HEOpPraHUYECKUX. OKCHEpUMEHTAIbHOE TMOATBEPKACHUE XUMHUYECKON »HBoyonnu. HaudanbHble 3Taribl
Oouosiornyeckoii sBomonuu. I'mnoreza PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE MPOTOKJIECTKU. [lepBble KIeTKH M uX 3BOMONHUS. POpMUPOBAHUE OCHOBHBIX T'PYIII KHUBBIX
OpraHU3MOB.

PazButune xu3Hu Ha 3emiie 1o spam u nepuoaam. Karapxei. Apxelckas U MPOTEPO30ICKas 3PHI.
[Taneosoiickass %pa u €€ TepHOAbl: KEMOPUNCKHI, OPJOBUKCKHH, CHIypUNUCKUN, JEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o301ickas 3pa U €€ Nepruoabl: TPUACOBBIN, IOPCKHI, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepro/ibl: MajJeoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIuMaTa M TeoJorudyeckux mpoueccoB. (OCHOBHBIE ATamlbl  3BOJIIOLUU
pacTUTETBFHOTO M XUBOTHOTO Mupa. ApomMopho3bl y pacTeHHH U KUBOTHBIX. [losiBieHue, pacuBer u
BBIMUpaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHHe 3BOJIIOLUU. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIIbI
OpraHU3MOB.

DBOJIOLMS YeloBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuThe NpeACTaBIeHUN O MPOMCXOXKICHUU
yenoBeka. Meroapl H3ydeHHMs aHTpororeHe3a. CXoJICTBa M pa3iUyusl YeEIOBEKa U JKUBOTHBIX.
CucremMaTnuecKkoe MoJjJ0KEeHHUE YEIOBEKa.

JBuxymue cunbl (¢akTopsl) aHTponoreHeza. HacnencTBeHHas M3MEHUYMBOCTh M €CTECTBEHHBIN
ot6op. Ob1IecTBeHHBIN 00pa3 )KU3HU, U3TOTOBIECHUE OPYAHM Tpyaa, MBIILICHUE, PEUb.

OCHOBHBIE CTaJMM M BETBU SBOJIOLMM YEJIOBEKA: aBCTpaJOMHUTEKH, YemoBek ymensiid, YUenoBek
NpAMOXOJAIINN, YenoBek HeaHAepTaIbCKUi, UenoBek pasymHbiil. Haxonakyu HCKonmaeMbIX OCTaTKOB, BpeMs
CYIIIECTBOBaHMS, 00JIACTh PACIPOCTPAHECHHS, 00BEM TOJTOBHOTO MO3Ta, 00pa3 JKU3HU, OPYAHSL.

YenoBeueckue packl. OcHOBHble OoJbIIME pachl: eBporeouaHas (eBpasuiickas), Herpo-
aBcTpajouHas (3KBaTOpuaibHas), MOHTOJIOUAHAS (a3MaTCKO-aMepuKaHcKas). UepThl mpucrnocoOIeHHOCTH
MpEACTaBUTENEH YEIOBEUECKHX pac K YCIOBUsIM CyllecTBOBaHMsS. EquHCcTBO uenoBeueckux pac. Kpurtuka
pacusma.

JleMoHCTpauu:

[TopTpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxembl: «Bo3HukHOBeHHEe COJMHEUHOW CUCTEMbl», «Pa3BUTHE OPraHUYECKOro MHUpPay,
«PactutenbHas kinertka», «KuBoTHas kiuetka», «lIpokapmornueckas kietka», «CoBpeMeHHass cHCTeMa
OpraHMYEeCcKOT0 Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YEIOBEKA M UYEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJ€OHTOJIONMYECKUX HaXOJOK IMPEIKOB COBPEMEHHOTO YEJOBEKay,
«/IpesHenmue moan», «peBHue moan», «llepBsie COBpeMEHHBIE JII0AN», «Hea0BeueCKue pacs.

O6opynoBanue: mymspku «lIporcxokenue udenaoBekay (OIOCTBI aBCTPAJONUTEKA, MUTEKAHTpPOIa,
HeaHJiepTaliblla, KPOMaHbOHIIA), CJIENKH WM H300paK€HUsT KaMEHHBIX OpPYAHI IMEepBOOBITHOIO YEIOBEKA
(xaMHU-UOMMeEphl, pyousa, ckpedia), reoXpoHoIornyeckas Tabmuia, KojuleKius «DopMbl COXPaHHOCTH
HCKOIIA€MbIX )KHBOTHBIX M PACTEHUI.

JlabopaTopHble U MpaKTUYECKHe pabOTHI:

[TpakTideckast padora Ne 1. «l3ydeHne HCKOIMAeMbIX OCTaTKOB PACTCHUNW W IYKHBOTHBIX B
KOJUIEKLIHSAX».

OKCKypcusi  «DBOJIIOIUS  OpPTraHMYECKOro Mupa Ha 3emiie» (B €CTEeCTBEHHO-HAYyYHBIH WIIU
KpaeBeIUeCKHI My3€eil).

Tema 3. Opranusmbl U OKpYXKaroias cpeja.

DKoJIOTHST KaK Hayka. 3aJayd W pasfeibl SKOJOTMH. MEeTOIbpl 3KOJIOTMUECKHX HCCIIeJOBAaHUM.
DKOJIO0TrH4eCKOe MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOuTaHUs OPTaHU3MOB: BOAHASI, HA36MHO-BO3/AYIIIHAS, TOYBEHHAs, BHYTPUOPTaHU3MEHHAsI.

AOKVMEH%BMEWQ@ﬁﬁggm&(naccmimxauﬂﬂ IKOJIOTUYECKUX (PaKTOPOB: aOMOTHYECKUE, ONOTHUECKHE
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AOuoTtudeckue (HakTOphl: CBET, TeMIlepaTypa, BIaKHOCTb. DortomepuonusM. lIpucmocobnenus
OpPraHu3MOB K JIeliCTBHIO aONOTHYECKHX (aKTOPOB. bruojgornueckue puTMsl.

buotnueckue ¢akropsl. Bunabl OmoTHuYeCKHMX B3aMMOJCHCTBHIl: KOHKYPEHLIMs, XWIHUYECTBO,
cumObuo3 u ero ¢opmbl. IlapasuTusm, Koomepauus, MyTyajau3M, KOMMEHCAJIU3M (KBapTHPAHCTBO,
HaxJeOHMYECTBO). AMEHCaNIM3M, HEUTpanu3M. 3HAYCHHUE OWOTHYCCKUX  B3aWMMOJCHCTBHM IS
CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTHKU Monynasiuuu. OCHOBHBbIE MOKA3aTeI MOMYJISINHN: YUCICHHOCTD,
IUIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTpanus. JIMHAMHMKa YHMCIEHHOCTU MONYJSALUU U €€
perynsnus.

JlemoHCcTpauu:

[Toptpetsr: A. I'ym6ompaT, K. @. Pynbe, O. ['ekkens.

Tabmuupl u cxembl: Kapra «[Ipuponubsie 30HBI 3emun», «Cpeabl OOMTaHUS OPraHU3MOBY,
«Dotonepuoanzmy», «llonmynsuuny», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH TMOMYNIALUU HHPY30pHH-
Tydenbkny, «I[lumesbie nenm».

JlaGopaTopHbIe U IPAKTUYECKUE PAOOTHI:

Jlaboparoprass pabora Ne 3. «Mopdosornueckue OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OOUTaHUS.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

ITpaktrueckas padota Ne 2. «IToAcU€T MIOTHOCTH MOMYJISALMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01iecTBa ¥ 3KOJIOTHYECKUE CUCTEMBI.

CoobmecTBo opranu3zMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHAOBas, MPOCTPAHCTBEHHas,
Tpoduueckas (numieBas). Bunbi-noMmuHnanTel. CBsi3u B OnoleHo3e.

Okosorndyeckue cucrtembl  (3kocuctembl). Ilonstme 00 sKocucremMe U OMOTreolLEHO3eE.
OyHKIMOHANbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOAYLEHTbI, KOHCYMEHTHI, peayueHTsl. Kpyrosopor
BEIIECTB M MOTOK SHEPIUu B 3kocucteMe. Tpopudeckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [IniieBbie 1ienu u
cetd. OCHOBHBIE [TOKA3aTEIN 3KOCUCTEMBI: Oromacca, MPOayKIHsI. DKOJIOIrHUECKUE MUPaMUIbl: TPOAYKLINH,
YHUCIEHHOCTH, OnoMacchl. CBOMCTBA 3KOCUCTEM: YCTOWYMBOCTD, CAMOPETYJIALM, pa3BuTHe. CyKueccHs.

IIpupogHble  3KOCHUCTEMBL.  ODKOCHUCTEMBI O3€p M pEK. OKOCHCTEMa XBOWHOIO  WIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE ~ 3KOCHUCTEMBI.  ATPO3KOCHCTEMBI.  YpOosKkocucTeMbl. buonoruueckoe u
X03ICTBEHHOE 3HAUEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak d¢akrop ycToumBocTH IKocucTteM. CoxpaHeHHE OHOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o o6uocgepe. I'panuibl, coctaB U cTpykTypa Ouocdepsl. JKusoe
BemiectBO M ero ¢yHkiuu. OcoOeHHOCTH OHMOcdepsl Kak III00aIbHOM 3SKOcHCTeMBbl. JlMHaMu4eckoe
paBHOBecHe U oOpaTHasi CBsI3b B buocdepe.

KpyroBopots! BemiecTB U OMOreOXMMUYECKHE IMKIbI 3JEeMEHTOB (Yriaepona, a3oTra). 30HaJbHOCTb
ounocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouocdepe 3emuu. AHTpPONOTeHHBbIE H3MEHEHUs B Ouocdepe. ['mobanbHBIE
9KOJIOTUYECKHE TTPOOIEMBI.

CocymiectBoBaHue MpUPOJAbl M 4yenoBedecTBa. (CoxpaHeHue OHOpa3HOOOpa3usi Kak OCHOBA
ycroiiunBoctu  O6uocdeprl. OCHOBa pPALMOHAIBHOIO YIPABIEHHsS MNPUPOJHBIMU pecypcaMH M HX
UCI0JIb30BaHue. JlocTHkeHust OMOJIOTMH U OXpaHa MPUPOABI.

JlemoHcTpauu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumeBble nenu», «buoneHo3: cocTaB M CTpyKTypay, «llpupoansie
coobmectBay, «llemn mutanus», «OKomormueckas nupamuaa», «buochepa m yemoek», «IKocHUCTEMA
IIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHCTeMa XBOMHOro Jeca», «buoieHo3 Bomoéma», «ArpoueHo3»,
«IIpuMepHBIE aHTPOIIOTEHHBIE BO3JICHCTBHS HA MPUPOLY», «BaKHENIIME UCTOYHHUKY 3arps3HEHUS BO3/1yXa
U TPYHTOBBIX BOJ», «llouBa — BakHelmas cocrapisomas Oouocdepb», «DakTopsl Jerpajanuu MOYBY,
«[TapHukoBeiii 3 dexT», «DakTopbl pPagUOAKTHUBHOTO 3arpsizHeHus Ouocdepsl», «OOmas CTPyKTypa
o6uocheps», «PacmnpocTpaneHue xu3Hu B Ouocdepe», «O30HOBBIH 3KpaH Ouocheps», «KpyroBopot

RS RO AR DEOCERE SRFABQPOT 330Ta B IpUPOJICy.
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O6opynoBanue: Mopenb-anmuukanus «Tunuunele OuoLEeHO3bI», repbapuil  «PacTuTenbHbIE
cooOmiecTBa», Kojulekiuuu «buoneHo3», «Bpeaurenn BaXKHEMIIMX CEIbCKOXO3SMCTBEHHBIX KYJIbTYp»,
repbapuy M KOJUJIEKIUU PACTEHUH M KUBOTHBIX, NPUHAJUIEkKAIIWE K Pa3HbIM SKOJIOIMYECKUM TIpymram
oxHoro Buna, Kpacnas kuura Poccuiickoit ®eneparuu, n300paxeHnus OXpaHsIEMbIX BHJIOB PACTCHUHA U
KUBOTHBIX.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO
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INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MW HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUWA

CornacHo ®I'OC COQO, ycraHaBiIMBalOTCS TpeOOBAHUS K Pe3yibTaTaM OCBOEHHUS O0y4YarOUIMMUCS
IIpOrpamMM CpeHEro o0IIero 00pa3oBaHus: JUYHOCTHBIM, METAIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3VJIbTATHI

B cTpykType IMYHOCTHBIX pE3y/lbTaTOB OCBOEHHUs IpenMera «bHOJIorus» BBIAEIEHBI CIEAYIOLIUE
COCTaBJISIIOLINE: OCO3HAHHE OOYYaIOIMMUCA POCCUICKON TIpa)KIAaHCKOW HAEHTUYHOCTU — TOTOBHOCTHU K
CaMOPAa3BUTHUIO, CAMOCTOSTEILHOCTH U CaMOOIIPEICIEHUI0, HaJIMYUe MOTHUBALUU K OOY4EHHUIO OHMOJIOTUH,
L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHHI JMYHOCTH Ha OCHOBE KIIIOUEBBIX LEHHOCTEH H
HCTOPUYECKUX TPAAMLUN pa3BUTUS OMOJIOTMYECKOTO 3HAHHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYy4aroIMIMUXCs
PYKOBOJICTBOBATbCSI B CBOEH JIEATENIBHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, MPUCYIIUMH CUCTEME
OMOJIOTHYECKOTO 00pa30BaHUs, HAJTMYUE SKOJIOTUYECKOTO MPaBOCO3HAHMSA, CIIOCOOHOCTH CTaBHThH IENU H
CTPOUTD KU3HEHHBIEC IJIaHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUs Ipeamera «bHoorus» MOCTUTAlOTCS B €IMHCTBE Y4EOHOH U
BOCIIUTATEIbHON NEATEIbHOCTH B COOTBETCTBUHU C TPAAUIMOHHBIMH POCCHUICKMUMH COLUOKYJIbTYPHBIMH,
HCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMH, IPUHATHIMU B OOIIECTBE NPaBUIAMU U HOPMaMH
MOBEJICHUS U CIIOCOOCTBYIOT IpolleccaM CaMOIO3HAHMs, CaMOBOCIUTAHUS M CaMOPa3BUTHUSA, Pa3BUTHS
BHYTPEHHEH IO3ULMHU JUYHOCTH, MATPUOTU3MA, YBAXKCHUS K 3aKOHY M IIPABONOPSIKY, YEIOBEKY Tpyla U
CTapuieMy IMOKOJIEHHIO, B3aHMMHOIO YBa)KCHHsS, OEPEKHOTO OTHOIIEHUS K KyJIbTypHOMY HACJIEIUI0 U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepannu, NpUpoae U OKPYKAIOLIEH Cpeie.

JImdHOCTHBIE pe3ynbTaThl OCBOEHHUS ydeOHoro mpenMera «buomorus» IOMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCSl PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEW IMO3UITUEH
JTUYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTALIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUU, COOTBETCTBYIOLIUX
TPaJULIMOHHBIM LEHHOCTSM POCCHUHCKOrO OOIIECTBA, PACUIMPEHUE IKU3HEHHOTO OIbITa U  OIbITa
JEeSATEIBHOCTH B IPOLIECCE pean3allid OCHOBHBIX HAIpaBJICHUIl BOCIUTATEIbHON JEATEIBbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpa’k1aHCKOT0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH TPAXKJAHCKOM MO3ULIMK 00yUarolerocsi Kak akTUBHOT'O U OTBETCTBEHHOI'O WJIEHA
pOCCUCKOro 00IIIeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U ITPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH IEATENHOCTHU MPH CO3/aHUHN YUYE€OHBIX IMPOEKTOB, PEIICHUH
y4eOHBIX U 03HABATEIbHBIX 33/a4, BHIOJIHEHUH OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OIPEENIATh COOCTBEHHYIO MO3UIMIO 10 OTHOILICHUIO K SIBJICHUSM COBPEMEHHOM KU3HU
U OOBIACHATE €€;

YMEHHE YYUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JItOIEi
C pa3HbIMHU YOEKIACHUSAMH, KYIbTYPHBIMHU IIEGHHOCTSAMHU M COIIMATIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHUYECTBY B MPOIECCE COBMECTHOTO BBHIMOJHEHHS yUEOHBIX, TO3HABATEIbHBIX U
HCCIIEI0BATENBCKUX 3a/1a4, YBAKUTEILHOT'O OTHOIICHHS] K MHEHHUIO OMIIOHEHTOB MPU OO0CYKJIEHUH CIIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPKAHMUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU EATEIILHOCTH;

2) maTpUOTHUYECKOTO BOCIIUTAHUSA:

c(OpMUPOBAHHOCTh POCCUNCKON I'PaKIAHCKOW MIEHTUYHOCTH, NATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepea PojinmHOM, ropocTh 3a CBOM Kpai, CBOO PoauHy, CBOU SI3BIK U
KYJIbTYpY, IPOLUIOE U HACTOSIIIIEE MHOIOHAIIMOHAIIBHOIO Hapoaa Poceny;

LIEHHOCTHOE OTHOILIEHHUE K NPUPOAHOMY HACIEIUIO U MMAMITHUKAM IIPUPOJBL, JOCTUXKEHUAM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIQJ POCCUUCKMX YUEHBIX B CTAHOBJICHUE U pPa3BUTHE OHOIOTHUH,
MIOHUMAaHUs 3HaueHusi OMOJOTMM B TO3HAHWU 3aKOHOB HPUPOJbI, B JKU3HU 4YEJIOBEKa U COBPEMEHHOIO
00I11eCTBA;

ujeiHass yoexIEHHOCTb, TOTOBHOCTh K CIYXEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

HokyMEHTHOR QB RABCE REHFIREG BOCTIMTAHHSL:
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c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 MOBECHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTUPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOECHUE YCTONUMUBOTO OyyIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM pOAMTENSM, CO3JAaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSTHSI LIEGHHOCTEW CeMEHOM ®KU3HU B COOTBETCTBHUH C TPAIUIIUIMU Hapoa0oB Poccuu;

4) 5CTEeTUUECKOT0 BOCTIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAsi 3CTETUKY ObITA, HAYYHOTO M TEXHUYECKOI'O TBOPUECTBA,
CHopTa, TpyJa, OOIECTBEHHBIX OTHOIICHUI;

[MOHUMaHUE SMOLMOHAIIBHOTO BO3ICHCTBHS KUBOW IPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQ)XEHHUIO B Pa3HbIX BHJAaX HCKYCCTBa, CTPEMJICHHE MPOSBIATH KayecTBa
TBOPUYECKOMN JTMYHOCTH;

5) <¢wusmueckoro BocHUTaHHS, (OPMUPOBAHUS KYIbTYPbl 30pPOBbS M  3MOIMOHAJIHHOIO
Onaromnony4us:

MOHUMaHWe W peaju3anusi 370poBOro u 0Oe3omacHoro oOpa3a KWU3HM (370pOBOE THUTaHUE,
COOJIIO/ICHNE TUTHEHNYECKHUX TPABHII M HOPM, cOaTaHCUPOBAHHBIA PEXHUM 3aHATHH U OTABIXA, PETYIsIpHAs
¢busnueckas aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILIEHHS K COOCTBEHHOMY
(bu3NIECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHWE LIEHHOCTH NPaBWJ HMHIUBUIYaIbHOIO M KOJUIEKTUBHOTO OE€30MacHOrO IMOBEICHHUS B
CUTYaLUIX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TMOCIEACTBUI U HENPHUITHUS BPEIHBIX MPUBBIUEK (YIOTPEOICHHS aKOTosl, HAPKOTHKOB,
KYpEHHUs);

6) TPyIOBOTO BOCTIUTAHUSI:

TOTOBHOCTb K TPY/y, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10J1I00ue;

TOTOBHOCTh K AaKTHBHOW JEATEIbHOCTH TEXHOJOTMYECKOW M COIMAIbHOM HampaBlIEeHHOCTH,
CIOCOOHOCTh MHULIMUPOBATD, IIIAHUPOBATh U CAMOCTOSITENIBHO BBIIOIHSTH TaKylO JAESITEIbHOCTD;

MHTEpPEC K Pa3IUYHBIM cepaM MpodeccuoHaNbHOM JesITeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIH
BbIOOD Oynyieit mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHMIO HA MPOTSIKEHUU BCEH KHU3HH;

7) SKOJOTUYECKOTO BOCIIUTAHHMS:

HKOJIOTHYECKH 11e1eco00pa3Hoe OTHOILICHUE K MPUPOIe KaK UCTOYHHUKY KU3HU Ha 3emyie, OCHOBE eé
CYLIECTBOBAHMS;

MOBBILICHUE YPOBHS DKOJIOTHUYECKON KYIbTYphl: MPUOOPETEHHE OMbITA MIIAHUPOBAHUS TTOCTYIIKOB H
OLIEHKH UX BO3MO’KHBIX MOCJIEACTBUN U1 OKPYXKAIOIIEeH cpebl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJOrMYECKUX MpoOIeM U IMyTel UX PeLIeHus;

CIIOCOOHOCTh HCIOJB30BaTh MPUOOpETaeMble MPU W3YYEHHHM OHOJOTHUM 3HAHHUS U yMEHHS IpHU
pelnieHnu npoOiIeM, CBI3aHHBIX ¢ PAIMOHATBLHBIM MPUPOIOIOIB30BaHUEM (COOIOICHIE TIPABUIT TTOBEACHUS
B MpHUpPOJE, HANpPABIECHHBIX HA COXPAaHEHHWE DPABHOBECHS B HSKOCHUCTEMax, OXpaHy BHUIOB, JKOCUCTEM,
ouochepsl);

AaKTUBHOE HEMNpUATUE ACHCTBUI, MPHUHOCAUINX Bpea OKpYXKalollell MpUpOAHOIN cpele, yMEHHE
IIPOrHO3UPOBATh HEOJArONpUATHBIE HKOJIOIMUECKUE IIOCIEJACTBUS IpEANPUHUMAEMbIX JAEUCTBUH H
MpeIoTBpALIATh UX;

HaJIMYUe Pa3BUTOrO HKOJIOTMYECKOTO MBILUIEHUS], SKOJOTUYECKONW KYJIbTYphl, ONBITA IEATEIbHOCTH
HKOJIOTMUYECKOM HaIpaBJIEHHOCTH, YMEHUSI PyKOBOJCTBOBATHCS MU B MMO3HABATEIbHONW, KOMMYHHUKATUBHOM
U COLUMAIbHOM IpPaKkTUKE, TOTOBHOCTM K YYacTHIO B IIPAKTMUYECKON JEATENIBHOCTH HKOJIOTMYECKOU
HaIpaBJIEHHOCTH;

8) LICHHOCTH HAY4YHOT'O TIO3HAHMUSL:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00IIECTBEHHOM MTPaKTHUKH, OCHOBAHHOT'O Ha JUAJore KyJbTyp, CIOCOOCTBYIOIIEr0 OCO3HAHHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3bIKOBOW M YUTATEIBCKON KYJIBTYPbl KaK CPEJICTBA B3aUMOJICHCTBUS MEXIY
JIOJIbMU ¥ TIO3HAHUS MUPA;

ﬂOKyMEH%WP&wWHﬂg}ﬂ?HOFHH KaK HayKHU, OCO3HAHUSA ec poJin B (I)OpMPIpOBaHI/II/I panuoOHaJIBHOI'O
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IPUPOJBI, 4YEJIOBEKAa W OOILIeCTBA, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH W pelIeHHHu MpolieM
COXpaHEHMs IPUPOJHOI0 PaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHOJIOTMU JJI COBPEMEHHOM IMBMIIM3ALMM: O0OECIIEYeHHs] HOBOTO
YPOBHS pa3BUTHUS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX peliaTh pPeCypCHbIE
poOJIeMbl pa3BUTHUSL YEIOBEYECTBA, MOMCKA MyTeH BBIXOJA U3 TJ00ATbHBIX SKOJIOIMUECKUX MpOoOJIeM U
obecrieyeHus rnepexojia K ycTodMBOMY pa3BUTHIO, PAllHOHAIEHOMY HCIIOJIb30BAaHHUIO IIPUPOIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaH/IaPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJOTMYECKUX 3HAHUHN B IIENSAX MOBBIMIEHUs OOIIeH KyIbTYpBI,
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH ()YHKIIMOHAJIBLHOW TPAaMOTHOCTH O0y4aroUIuXcs,
dbopMupyeMoii pu U3ydeHUH OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHHS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIOJb30BaTh IOJlydaeMble 3HAHMS JUIs aHajdu3a M OOBSICHEHUS SBICHUHA OKPYXKAIOLIEro MHpa |
MIPOUCXOJSAIINX B HEM U3MEHEHU, yMEHHE J1elaTh 000CHOBaHHbIE 3aKIIOUCHHS Ha OCHOBE HayYHBIX (DaKTOB
Y UMEIOLIMXCS JAHHBIX C IIEJIBIO MOIY4YEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIOJb30BaTh OMOJOIMUYECKUE 3HAHMs Ul pelleHus mpoliieM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHME LIEHHOCTH HAay4yHOW JesITEeIbHOCTH, T'OTOBHOCTb OCYLIECTBJISATH IPOEKTHYIO H
HCCIIEIOBATENbCKYIO AESITENbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPBIBHOMY OOPa30BaHUIO U €caMOOOpa30BAHUIO, K aKTUBHOMY
IIOJIYYE€HHUIO HOBBIX 3HAHUI M0 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.

METAIIPE/IMETHBIE PE3VJIbTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» BKIHOYAIOT: 3HAYUMBbIE
s GopMUpOBaHMS ~ MHMPOBO33pEHHMs  OOYYaIOUIMXCA ~ MEXKIUCHMIUIMHAPHBIE  (MEXIpeaAMETHBIC)
oOlIeHay4YHbIE TOHATHUS, OTpPa)karoIMe IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CHEUMPHUKY METOJI0B
[IO3HAHUS, UCIOJIb3YEeMbIX B E€CTECTBEHHBIX HayKax (BEILECTBO, HHEpIus, sBICHHE, IpoOIecc, CUCTeMa,
Hay4yHbI (paKT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHUE, HaOJI0JIeHueE,
U3MEpeHue, OHKCHepUMEHT U JpPyrux), YyHHUBepcalbHble YydeOHble JeHCTBHsS (TIO3HaBaTeNIbHBIE,
KOMMYHHMKaTHBHBIE, PETYIATHBHbIE), obecrneunBaromue GopmupoBanue GyHKIIMOHAILHOW IPaMOTHOCTU U
COLMAJIbHOW KOMIIETEHIIMM OOy4yaroIluxcs, CHOCOOHOCTh OOYYaloIIUXCS HCIONb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33pPEHUECKHE 3HAHUS M  YHUBEpCallbHble Yy4eOHble JEHCTBUSA B
II03HABATEIbHON M COLUAIIBHOM MPAKTHUKE.

MetanpeameTHble pe3ynbTaThl OCBOGHMSI MPOrPaMMBbI CpeIHEro oOLIero oOpa3oBaHUs JOKHBI
OTpaXkaTh:

OBnazieHre yHUBEpPCAIbHBIMU Y4EOHBIMU TIO3HABATENIbHBIMU JIEHCTBUSMU:

1) 6Ga30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIbHO (POPMYITUPOBAThH U aKTyaJIU3UPOBaTh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPM OCBOECHHMU 3HAHWM NPUEMBI JIOTMYECKOrO MBIIUIEHUS (aHaiu3a, CHUHTE3a,
CpaBHEHHUS, Kiaccu]HKanuu, 0OO0OIIEHNs), PAaCKPbIBATh CMBICH OMOJOTHYECKUX MOHITUN (BBIACIATH UX
XapaKTepHble IPU3HAKHU, YCTAHABIUBATD CBA3HU C IPYTMMHU ITOHATHAMH);

ONpeneNaTh LEIH ACATENbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPHUM HX JOCTH)KEHUS, COOTHOCHUTH
Pe3yJIbTaThl JEATEIBHOCTH C TOCTABIEHHBIMU LIESIMU;

UCIOJIb30BaTh OMOJIOTHYECKUE MOHATHS U1 00bsICHEHUs (DAKTOB U SBJICHUN )KUBOM NPUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCYKIEHUS (MHIYKTUBHBIE, JAEIYKTHUBHBIE, II0 aHAJOIMH), BBISBISTH
3aKOHOMEPHOCTHU U NMPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBAThH BBIBO/BI U 3aKIIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHBIE CPECTBA JJIs PEACTABIICHUS CYIIECTBEHHbIX CBSI3€H U OTHOILLEHUI
B M3Y4aeMbIX OMOJIOIHMYecKHX OOBEKTaxX, a TaKXkKe MPOTUBOPEUU pa3HOIO POJia, BBIBICHHBIX B Pa3IMUHBIX
MH(POPMAIMOHHBIX HCTOUHUKAX;

pa3pabaTbiBaTh IUIaH pELICHHs MNpoOJeMbl C Y4ETOM aHaJM3a MMEIOLIUXCS MaTepUabHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JAEATENBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YyJbTATOB IIE€NsM, OLEHUBATH
PHUCKHU MOCIEACTBUM NESTENbHOCTH;

KOOPJMHUPOBATh U BBINOJIHATH paOOTY B YCIOBUSAX pEalbHOTO, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO
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2) 6a30BbI€ UCCIIEAOBATEIbCKUE JCHCTBUS:

BIAJCTh HAaBBIKAMHM Y4eOHO-HCCIEIOBATEIbCKOW W MPOEKTHOH JeATENbHOCTH, HaBbIKAMH
pazpelieHuss npo0sieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOUCKY METOJIOB pElIeHUs
MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B I03HAHMUS,

UCTIOJIF30BaTh PA3JIMYHBIC BUJIBI IEATSIHHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIINH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B YUYEOHBIX CHUTyallMsX, B TOM YHCJIE NPHU CO3AAHUU YUEOHBIX U
COITMAITBHBIX TIPOEKTOB;

dopMHpoBaTh HAy4YHBIH THUI MBIIUICHUS, BIAAECTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBBIMU
MOHATUSIMHU U METOIAMU;

CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIEC 3a/1a4l B 00pa30BATEIbHOMN NEATEIBHOCTH M JKU3HEHHBIX
CUTYaIHsX;

BBISBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTYaJIM3MPOBATh 3ajady, BBIABUTATh TUIOTE3y €€
pelieHus, HaXOIUTh apryMEHTBl JUIsl JO0Ka3aTelIbCTBA CBOMX YTBEPXKICHHW, 3a/aBaTh MMapaMeTpbl M
KPUTEPHUH PELICHHUS;

aHAJIM3UPOBaTh IOIYYEHHBIE B XOJE PEIICHUS 3aJaud pPe3yJbTaTbl, KPUTUYECKH OLIEHMBATh HX
JIOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH ONBIT;

OCYIIECTBJIATh IIEJICHANIPABJICHHBI IOMCK IIepeHOca CpPEACTB M CIOCOOOB  JEHCTBUS B
poeCCUOHATILHYIO CPEeaY;

YMEThb IIEPEHOCUTH 3HAHUS B IIO3HABATEIBHYIO U MPAKTHYECKYIO 00JIaCTH KU3HEIEATEIbHOCTH,

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX o0nacTeil;

BBIJIBUTATh HOBBIC WJCH, TpeAiaraTh OPUTHHAJIBHBIE MOJXOJbl M PEIICHHs, CTaBUTh NMPOOJIEMbI U
3aJjauu, JOMYyCKaloIl1e albTepHATUBHBIEC PELICHHUS.

3) paborta ¢ uHbopmaIuei:

OpPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HH(opManuu (Tekcre y4eOHOro mocoOusi, HaydHO-
MOMYJISIPHOM JTUTEpaType, OMOJIOTHYECKUX CIOBapsSX M CIIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3axX TaHHBIX, B
WuTepHere), aHAIM3UpoOBaTh MH(POPMALMIO pa3IMYHBIX BUAOB U (GOPM IMPEACTaBICHUS, KPUTHUECKU
OLIEHUBATh €€ JTOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(bopMynHpOBaThH 3aPOCHl U MPUMEHATH Pa3IMYHbIE METOJIbI MPU MOUCKE U 0TOOpEe OMOJIOrHUYECKON
uH(popManuu, He0OXOAUMOM /JIsl BBIMOTHEHNS YUeOHBIX 3a7a4;

npuoOpeTaTh  ONBIT  HWCHOJB30BAHUS  MHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTHBHOTO MCIIOJIB30BAHUS PA3IIMIHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OopMy mpejncTaBieHUs OHOIOTHYECKOr HH(pOpMaIH
(cxeMbl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIpYroe);

UCIOJIb30BaTh HAay4YHBIH A3BIK B KaYeCTBE CPEACTBA MpH paboTe ¢ OMOJOrHuecKoi MH(pOpMaIuei:
MPUMEHSITh XUMHUYECKUE, (PU3UYECKHE U MaTeMaTHYECKHUEe 3HAKW W CUMBOJBI, (OpMYyIbl, ab0peBuaTypy,
HOMEHKJIATYpY, UCTIOJIb30BATh M MPE0OPa30BBHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISIIHOCTH;

BJIAJICTh HABBIKAMH DACIO3HABaHMSA W 3aIIUTHl WHGOpMAIH, WHPOPMAIMOHHOW O0€30MmacHOCTH
JMYHOCTH.

OBnageHye yHuBepcaIbHBIMM KOMMYHUKATUBHBIMU JICHCTBUAMU:

1) obuienue:

OCYILECTBIISATh KOMMYHHUKAIlUM BO BceX cepax >XHM3HHM, aKTHBHO y4yacTBOBaTb B JUAJIOre WU
IMCKYCCHHM TI0 CYIIECTBY OOCYXJaemoil Tembl (YMEHHE 3alaBaTh BOIPOCHI, BBICKA3bIBATh CY)KICHHS
OTHOCHUTEJIBHO BBINOJIHEHUS IpeasiaraéMoi 3aayM, YYMThIBaTh MHTEPEChl M COIVIACOBAHHOCTb MO3ULUI
JPYTUX YYaCTHUKOB JUAJIOTA WU AUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHMs, MOHMMAaThb 3HAYEHHUE COLMAIBHBIX 3HAKOB,
MPENOCHIIIOK BOBHUKHOBEHUSI KOH(PIUKTHBIX CUTYAIHid, YMETh CMATYATh KOH(MIMKTHI M BECTH ITEPETOBOPHI;

BJIAJICTh PA3JIUYHBIMU CIIOCOOAMU OOIIEHHS M B3aUMOJEHCTBMS, NMOHMMATh HAaMEPEHUs IPYTuX
JIOJEH, MPOSIBIATh YBAXKUTEJIBHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOH (opMe (popMyIupoBarh
CBOU BO3PaXEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) cOBMECTHAs JEATEIBHOCTD:

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO
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NOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIUBUAYAIbHON pabOThl MpU pELICHUU
Ouosiornyeckoil  mpoOiemMbl, OOOCHOBBIBaTH  HEOOXOIUMOCTb  NPUMEHEHHUS  TIPYHNOBBIX  (opM
B3alMOJICHCTBUS NPU peLICHUH yueOHOU 3a1auH;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JICHCTBUI C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0r0 WieHa KOJIJIEKTUBA;

IIPUHUMATDH LEJIM COBMECTHOW JEATEIILHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JEHCTBUS MO €€
JOCTUKEHHUIO: COCTAaBIISITh IUIaH AEMCTBUIMA, paclpenessTh Poju ¢ y4€TOM MHEHUIN Y4aCTHUKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLICHMBAaTh Ka4yecTBO CBOEr0 BKJIa/Ja M KaXJOro Y4YacTHMKA KOMaHAbl B OOLIMI pe3yiapTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

npeJiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3ULIMK HOBU3HBI, OPUTHHAIILHOCTH, IPAKTHUECKOI
3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETHUYECKOE MOBEACHHWE B PAa3IMYHBIX CUTYallUsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

OBnaneHne yHUBEPCAIBbHBIMU PETYIATUBHBIMU JCHCTBUSAMMU:

1) camoopranuzanus:

UCIOJIb30BaTh OMOJIOTMYECKNE 3HAHMS JUISl BBIABICHUS NPOOJIEM M UX pElIeHHs B JKU3HEHHBIX U
y4eOHBIX CHUTYalHsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBbI€ U CMBICIIOBBIE YCTAHOBKH B CBOMX JI€MCTBUSX
1 TIOCTYTIKaX 10 OTHOILLIEHUIO K KUBOU MPUPOE, CBOEMY 3J0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENbHYIO IESTEIbHOCTb, BBIABIATH NPOOJIEMBbI, CTaBUTh U
(dbopMyIHpOBaTH COOCTBEHHBIE 337]a4l B 00Pa30BATEIBHON EATEIBHOCTH U )KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH pELIeHUs MpoOsiieMbl ¢ Y4YETOM MMEIOLIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKU y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U IMPOSBICHUIO HIMPOKON SPYIUIMH B pa3HBIX OOJIACTIX 3HAHU,
MTOCTOSIHHO TTOBBIIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B AESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE
pE3YJIBTATOB LIEIIAM;

BJIa/IETh HAaBBIKAMU I103HABATEJIbHOW pe(IeKCUU KaK OCO3HaHUS COBEpPILIAEMBIX ACHCTBUM H
MBICJIUTENBHBIX MPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUI, UCIOJIB30BaTh MPUEMBI Pe(ICKCHH AJIST OLICHKH
CUTYalluH, BbIOOpa BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaToOB AEATEIbHOCTH;

3) npunsTHE Ce0s U IPYTUX:

IpUHUMATh ceOs, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI U apIYMEHTBI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OMIMOKHY;

pa3BUBATh CIOCOOHOCTH IOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

I[MPEAMETHBIE PE3YJIbTATBI

[TpenmeTHble pe3ynbTarhl ocBoeHus rnporpaMmMbl COO mno Onosiornu Ha 6a30BOM YPOBHE BKIIFOHAIOT
cneunpuyeckue s yueOHoro npeamera «buosorusy HaydHble 3HaHUS, YMEHUS U CIIOCOOBI IeHCTBUIA 1O
OCBOCHHIO, MHTEPIIPETAMN W MPEoOpPa30BAHUIO 3HAHMI, BHIBI JEATEIHHOCTH IO MOJYYCHHUIO HOBOTO
3HAaHUS U TMPUMEHEHUIO 3HAHUN B PA3IMYHBIX Y4EOHBIX CUTYalUsX, a TAKKE B PEabHBIX KU3HEHHBIX
CUTyallusiX, CBSI3aHHBIX ¢ Oumosoruedl. B mporpamme mpeameTHble pe3ysbTaThl MPEJCTABIECHBI MO rojam
oOydJeHMS.

[IpenmeTHble pe3yabTaThl OCBOeHHUS YydeOHoro mnpeamera «buonorusi» 6 10 knacce ROMKHBI
OTpaXkaTh:

meMEH%ﬁRMK{P%%H&%(%W 0 MECTE U pOJM OMOJOIUU B CHCTEME HAyYHOI'O 3HAHMS €CTECTBEHHBIX
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BKJIQJIE POCCHMCKUX U 3apyO0eKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OuWoIorud, (HyHKIIMOHAIBHOMN
rPAMOTHOCTH YeJIOBEKAa JJIsl PEIICHMS )KM3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEPKaHUE OMOJOrMUECKUX TEPMHHOB U MOHSTUMN: )KU3Hb, KJIETKA, OPTraHU3M,
MeTabonu3M (0OMEH BEIIECTB M IPEBPALICHWE SHEPruH), roMeocTa3 (CaMOperyssius), ypoBHeBas
OpraHM3alysl JKUBBIX CHUCTEM, CaMOBOCIIPOM3BEJCHHUE (PENPOAYKIIHs), HACAEACTBEHHOCTh, U3MEHUYHUBOCTD,
pOCT U pa3BUTHE;

yYMEHHE U3Jarath OHMOJIOTHUYECKHE TeOpUHU (KJIETOYHAs, XPOMOCOMHAs, MyTallUOHHAs, LIEHTpaIbHas
norMa MoJekynsipHor Owonorum), 3akonbl (I. Mennpens, T. Moprana, H. U. BaBunosa) u ydenus (0
LEHTpax MHOrooOpa3usi U IPOUCXOXKACHUS KyIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensts rpaHuIbl
UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM,;

yYMEHHE BJaJIeTh METOJaMH HayyHOrO I1O3HaHUS B OMOJIOTWMHU: HAOIIOJAEHHE M ONHCAHHE KUBBIX
CHCTEM, IIPOIIECCOB U SIBICHHUM, OpraHu3anus 1 NpoBeieHue OMOIOTUYECKOro SKCIIEPUMEHTA, BhIIBHKEHUE
TUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEAYEMbIMH BEIWYMHAMU, OOBSCHEHHE IOTYYSHHBIX
pE3yJIbTaTOB, HUCIOJIb30BAaHHBIX HAYUYHBIX IOHATHI, TEOPUM M 3aKOHOB, YMEHHE [€]aTh BBIBOJBI Ha
OCHOBAHMH MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHME BBIACNATH CYIIECTBEHHbIE TIPU3HAKUM BUPYCOB, KIJIETOK IPOKApUOT M 3YKapHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB, OCOOEHHOCTH MPOIECCOB: OOMEHa BEUIECTB H
MPEBpaILeHHs SHEPTUU B KIIETKE, (POTOCHHTE3a, IUIACTHYECKOT0 U SHEPreTHYECKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, MeH03a, OIJIOJOTBOPEHUS, PA3MHOKEHUS, UHANBUIYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE NMPUMEHSATHh NOJIY4YEeHHBIC 3HAHUS IS OOBSICHEHHsI OMOJIOTHYECKUX MPOIECCOB M SBICHUH,
JUIS TIPUHATHS MPAKTUYECKUX PEIIeHWH B TMOBCEIHEBHOHM JXKM3HM C IeNIbl0 oOecreueHus: 0e30MacHOCTH
CBOETO 3/I0pOBbS W 3J0POBbSl OKPYXKAIOLIUX JIIOJEH, COOJMIOJEHUS HOPM IPaMOTHOIO IOBEAEHHUS B
OKpYy’Karollel MpUpPOAHOH cpefie, MOHMMaHHe HEeOOXOIMMOCTH HCIIOIb30BAHUS JOCTHKEHUI COBPEMEHHOMN
OMOJIOTMHM U OMOTEXHOJIOTHH /111 palliOHAIBHOTO MPUPOIOII0JIb30BAHNUS;

YMEHHE pellaTh dJIeMEHTapHble TeHEeTHMYECKHUE 3aJaud Ha MOHO- U JAUTHOPUIHOE CKpEIIWBaHUE,
CLIETUICHHOE HAacJIeJOBaHUE, COCTaBISATh CXEMbl MOHOTMOPUAHOIO CKpEIIMBAaHUSA MJIs NpPeICKa3aHUs
HacJaeA0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpaKTHYecKHe paboThl, coOM0aTh MpaBuia Npu padboTe C
y4eOHBIM U JIaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKU OLEHUBATh U MHTEPIPETUPOBATH MHPOPMAINIO0 OMOIOIHUECKOTO COJEepKaHuS,
BKJIIOYAIOIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IUYHBIX HMCTOYHUKOB (CpEICTBa MaccoBOW HH(OpMaluHy,
HAy4YHO-TIOMYJISIPHBIE MaTepuasbl), ITHYECKHE acleKThl COBPEMEHHBIX HCCIIEJOBaHUM B OHoJOrUW,
MeIUIHE, OMOTEXHOJIOTHH;

yMEHHUE Co37aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEeHUs, 000011as OMOIOTHYECKYIO
MH(OPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUHHBIN anmapar OMoJIOoT1y.

[IpenmeTHble pe3yabTaThl OCBOEHUS ydyeOHoro mnpeamera «buonorusi» 6 11 knacce ROMKHBI
OTpaXkaTh:

c(OpMHPOBAHHOCTH 3HAHUI O MecTe M POJiu OMOJIOTUH B CUCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B (HOPMUPOBAaHHH COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOTO MHPOBO33PEHHS, O
BKJIaJIE POCCUMCKHX U 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE OHOJOTUH, (DYHKIHMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLIeHMs] )KU3HEHHBIX 33/1a4;

YMEHHE pPacKpbIBaTh COJEpKaHue OWUONOTMYECKUX TEPMUHOB U TOHSTUNA: BHJ, TOMYJSAIUS,
reHO(QOH, SBOJIONHUSA, MABIKYHIHE CHIBI ((aKTOpB) DBOJIOIHMH, MPHUCIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHUe, HKOJIOTUYECKUE (DAKTOPBI, IKOCHCTEMA, MPOAYIEHTb, KOHCYMEHTBI, PEAYLIECHTHI, LEHH
MUTAHKS, SKOJIOTHYeCKas MUpamMuia, OuoreoreHos, onocdepa;

yYMEHHE H3NaraThb Ouonoruueckue teopuu (dBomounoHHas teopus Y. JlapBuHa, cHHTeTHYECKas
TEOpHUsl 3BOJIOLMH), 3aKOHBl M 3aKOHOMEpHOCTU (3aponblieBoro cxojactsa K. M. Bbapa, uepenoBanus
TVIABHBIX HampaBieHWid u mytei sBomonuu A. H. CeeproBa, yuenus o 6uocepe B. 1. Bepranckoro),
OTIpEAEIATh TPAHULIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHE BJaJeTh METOJaMH Hay4yHOTO IO3HaHUS B OWONIOTHMHU: HAOJIOJCHHE U ONMUCAHHE KUBBIX
CHCTEM, MPOILIECCOB U SIBIIEHUH, OpraHu3alus U NIpoBeJeHHEe OMOJOTHYECKOr0 SKCIEPUMEHTA, BBIABIKEHNE
TUIIOTE3bl, BBISBICHUE 3aBHCHUMOCTH MEXAY MCCIEIyeMbIMU BEIWYMHAMH, OOBSCHEHHE IOIYYEHHBIX
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YMEHHME BBIACNATh CYHIECTBEHHbIE NPU3HAKU CTPOEHUS OHOJOTMYECKHX OOBEKTOB: BHJIOB,
MOMYJSIIAKM, TPOAYLUEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOTEOLIEHO30B U JKOCHCTEM, OCOOEHHOCTH
IIPOLIECCOB: HaCJIEJICTBEHHOU M3MEHYUBOCTH, €CTECTBEHHOI'O otOopa, BUJI000pa30BaHus,
MPUCIIOCOOTICHHOCTH OPTaHU3MOB, JAEHCTBHUS SKOJIOTHYECKUX (PAKTOPOB Ha OPraHU3MBbI, IEPEHOCA BEIECTB
U TOTOKAa SHEPruuM B SKOCUCTEMAaX, AHTPOINOIEHHBIX H3MEHEHUIl B HKOCHCTEMaX CBOEW MECTHOCTH,
KpPYroBOpPOTa BEIIECTB M OMOTr€OXMMUYECKHUX IIUKIIOB B Onocdepe;

YMEHHE MPUMEHAThH MOJIY4YECHHbIE 3HAHUS AJIsl OObSICHEHUS OWMOJIOTMYECKUX MPOLECCOB U SIBICHU,
JUIL TIPUHATHS MPAKTUYECKUX PEIIeHUIl B MOBCEJHEBHOM JKM3HU C LENbl0 oOecrieuyeHHst 0e30MacHOCTH
CBOETO 3/I0POBbS W 37I0POBbSl OKPYKAIOLIUX JIFOJEH, COOMI0JEeHUS HOPM TIPaMOTHOIO IIOBEJIEHHS B
OKpY’Karolel MpUpPOJHON cpefie, MOHUMaHHe HeOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIKEHUI COBPEMEHHOMN
OMOJIOTHH JUIsl PAlMOHATIBHOTO MIPUPO/I0II0JIB30BaHUS;

YMEHHUE pellaTh 3JIEeMEHTapHble OMOJIOrMYEecKHe 3aJaud, COCTABIATh CXEMbI IEPEHOCa BEIIECTB U
SHEPrUM B 3KocucTeMax (Llenu MUTaHus);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M MPaKTHYECKUE paboOThl, COOM0OAATh MpaBHuia MpU paboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHUE KPUTHUYECKU OLEHUBATH U MHTEPIPETUPOBATh MH(OPMAIHIO OMOJIOTHYECKOTO COJCpIKAHuU,
BKJIIOUAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS M3 PA3NUYHBIX HCTOYHHMKOB (CpEICTBAa MaccoBOil HMHQOpMaINH,
HAYYHO-TIONYJISIPHBIE MaTepHalIbl), pacCMaTPUBATh TI00aTBbHBIE YKOJIOTHYECKHE MTPOOIEeMBbI COBPEMEHHOCTH,
(GbopMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOMICHHs, 0000mas OUOJIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOUHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.
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TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KomnmndaectBo yacos
Ne HanmenoBanue pa3zneinoB u TeM OnexTpoHHbIe (LIU(POBHIE)
n/0 TpOorpaMMmbl Beero IIpakTudeckne o0pa3oBaTesbHbIE PECYPChI
paboThl
bu6mmoreka [IOK
1 b 2 .
HOTOTHA Kak Hayxa 0-5 https://m.edsoo.ru/7f41¢292
) ’KuBbIe cUCTEMBI U UX ] 0 but6mmoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7{41c292
3 XHWMHMYECKUH COCTAB U CTPOEHUE Q | bubmuorexa [IOK
KIICTKH https://m.edsoo.ru/7f41¢292
4 KuzHenesTenbHOCTh KIETKU 6 0 | bubmmorexa OK
A https://m.edsoo.ru/7f41¢292
P
5 Higﬁizme:;:;;e a3BUTHE 5 1 bubmmorexa HOK
FHBILY P https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencrBeHHOCTh 1 2 L5 bubnuoreka [JOK
W3MEHYUBOCTbh OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 0 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
2 PesenBHOE Bbe 1 0 bubnuoreka [IOK
BHOC BpeMs
P P https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 14 4

I[TPOTPAMME

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
YYPEXXAEHME "JINLIEN N2 15 UMEHW AKAZJEMUKA 10JIUS1 BOPUCOBUYA
XAPUTOHA" TOPOJA CAPOBA, lNopsyeBa CseTnaHa OpbeBHa, [ipekTop
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11 KJIACC

KomanuectBo yacos
Ne HanmenoBanue pa3nenos DneKTpoHHBIE (LIUPPOBLIE)
I/ Y T€M IpOrpaMMbl Beero Kontpombubie | Ilpakrudeckue  oGpasoBarenbHbIE pecypChl
paboThI paboThI
| OBOJIIOIIMOHHASA 9 | bu6mmoreka [IOK
ouoorus https://m.edsoo.ru/7f41cc74
B
) ;3HHKIZO;&;H€ 1 . 9 0.5 Bbubnuoreka [IOK
BUTHE KU3HUA H .
p https://m.edsoo.ru/7f41cc74
3emie
3 Opranusmsl U 5 | bubmuorexa [JOK
OKpY’Karolas cpea https://m.edsoo.ru/7f41cc74
4 CooOurecTBa u 9 0 bu6nmoreka [IOK
DKOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
5 P 2 0
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO 14 0 )5
YACOB I10 ITPOT'PAMME '

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULIUNAJIbHOE BIO/DKETHOE OBLLIEOEPA3OBATEJIbHOE
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[NOYPOYUYHOE IINTAHUPOBAHUE

10 KJITACC
Konuuectso
Ne Tema ypoka 4acoB DJeKTpOHHbIE U(PPOBBIE
n/m o0pa3oBaTenbHbIE PECYPCHI
Yacsl IIp.p
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
M I T
2 padora N | Henomssoname prwmamens werozos 1 05 Diomorera LOK
p h p a ' https://m.edso00.1u/863e¢6122
MIPY U3yICHUH OMOJIOTUYECKUX 0OBEKTOB)
3 buonornueckne cucTeMbl, IPOLECCHL U UX U3YUCHHE 1 0 bubmoreia OK
> TTPON v https://m.edsoo.ru/863e6564
4 XUMHYECKUN COCTaB KIIETKHU. Bojla 1 MuHEpanbHbIE | 0 but6mmoreka [JOK
colt https://m.edsoo.ru/863e674¢
but6mmorexa [IOK
5 b .C 0 1 0
G, L-0CTaB 1 CTPOCHHE DEKOB https://m.edsoo.ru/863e6b72
depMeHTBI — OMOJIOTUYECKHE KaTaTu3aToOPHI.
JIaGopartopnas pabota Ne 1 «3yuenue bubnuorexa [IOK
6 N 1 0.5
KaTaJIMTUYECKON aKTUBHOCTH ()epMEHTOB (Ha https://m.edsoo.ru/863e6b72
MIpUMepe aMIIIa3bl WK KaTajaa3bl)»
bub6mmoreka [JOK
7 vy I 1 0
[JICBOJBL. SIS https://m.edso0.ru/863e6870
but6mmoreka [IOK
8 H .ATD 1 0
YITICHHOBBIC KHCTOTRT https://m.edsoo.ru/863e6d5¢c
WcTopus u metoas! nuzydenus kietku. Knetounas bubmuorexa [IOK
9 1 0
TEOpHs https://m.edsoo.ru/863e6e88
10 Knerka xak 1mienocTHas xKuBas cucTeMa 1 0
C I . JIab
e Ne 2 sycr oTpocea xneoR pacter BuGnnotexa LIOK
1 fKI/IBOTHLI_X r 1/16}(/:3 u 6aKT§ Wi TTOJT MUK (I))CKOHOM ! 05 https://m.eds00.ru/863¢6f10
- TP p a p https://m.edsoo.1u/863¢e716¢
Ha TOTOBBIX MHKPOTIPEIIapaTax U uX OIHUCAHUEC)
h@iymeHO RSB IR AT MERARPTH3M 1 0 Bubmiorexa [IOK
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https://m.edso00.1u/863e766¢

but6mmorekxa [IOK
1 (6)) . X
3 OTOCHHTES. ACMOCHHTES 0 https://m.edso00.ru/863e7¢98
bub6nmoreka [JOK

14 7 0
Sueprereckuii 0bmen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKH. Jlenenne kieTku. Murto3.

15 JlabopaTtopHnas pabota Ne 3 «HabmroneHue Mmuto3a B 0.5 bu6mmoreka [IOK
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha TOTOBBIX ’ https://m.edsoo0.ru/863e7dc4
MHUKpOTIperapaTax

16 Buocunres Oenka. Peak a Oro CUHTE3a 0 bubmorexa [IOK

HOCUHT ) U MATPUYHOT'O CUHT
" i P https://m.edsoo.ru/863e796e
bubmuoreka [JOK

1 T —

/ pancisis — buocuires beika 0 https://m.edsoo.ru/863e796e

18 Hexnerounsie popMbI )KU3HU — BHPYCHI 0 bubmmorexa [IOK

p Py https://m.edso0.ru/863e7540
but6mmoreka [{OK

19 ®opMbl pa3MHOKEHUSI OPIraHU3MOB 0 https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
bu6mmoreka [{OK

20 Meii 0

enos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJOBBIX KIETOK.

)1 OmnogorBopenue. Jlabopatopnas padorta Ne 4 0.5 bubnmoreka [JOK
«3yueHmne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX ' https://m.edsoo.ru/863e81b6
MHUKpOTIperapaTax

22 umuBuayanbHoe pa3BUTHE OPraHU3MOB 0 bubmorexa [OK

FBIALY P P https://m.edsoo.ru/863e8436

” I'eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U 0 bubnuorexa [IOK
U3MEHYUBOCTHU https://m.edsoo0.ru/863e8612

24 3aKOHOMEPHOCTH HACJICI0BAHMS TPU3HAKOB. 0 bu6mmoreka [JOK
MoHOoTHOpHIHOE CKpEITUBAaHHE https://m.eds00.ru/863e8878
JluruOpuHOE CKpelrBaHue. 3aKOH HE3aBUCHUMOTO but6mmoreka [JOK

25 0
HacJe0BaHMS IPU3HAKOB https://m.edso0o0.ru/863e89a4
CueryieHHOE HaclleZIOBaHUE TTPU3HAKOB. Bu6mmoreka [IOK

26 0.5

JlaGoparopHas padota Ne 5 «M3yuenue pe3ynbpTaToB

https://m.edso00.1ru/863e8c60
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15.10.25 12:36 (MSK)

CepTtudpmkat 00F8F18E28E18E24F910FDEC5A64382640
[eiicteyeT ¢ 09.06.25 no 02.09.26




Ipo30¢uiIbl Ha TOTOBBIX MUKpOIIpEnapaTax»

7 I'eneruka nona. HacnenoBanvne npu3HaKoB, | 0 bubnuoreka [JOK
CLEIUIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencteeHHass N3MEHYHBOCTb.

JIaGopartophas pabota Ne 6. U3yuenue bubnuoreka [IOK

28 . 1 0.5
MOJU(UKATMOHHONH U3MEHUYUBOCTH, IOCTPOEHHE https://m.edsoo.ru/863e8efe
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM»

Hacnencreennas uamenunBocts. JlabopaTopHas

29 aborta Ne 7. «Ananu3 mytaruii y 1po30Quisl Ha 1 0.5 bubmorexa [OK
P o T Y ’ https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bubmunoreka [JOK
30 r 1 0
cHeTiia qeropera https://m.edsoo.ru/863e8d78

31 PeseprubIil ypok. O60011IEHUE TIO TEME | 0
«HacnencTBeHHOCTh U U3MEHYUBOCTh OPTaHU3MOB)

32 Cenexkuus Kak Hayka v MpoI1iecc 1 0 Bubmmorexa LIOK

t e pott https://m.edsoo.ru/863e9214

13 Meroasl 1 JOCTHKEHHUSI CENIEKIIUU PACTEHUM U | 0 bubnuorexa [IOK
KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacib MpoOU3BOACTBA 1 0 brbmiorexa LIOK

P P A https://m.edsoo.ru/863e¢9336

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO

MYHULIUNAJIbHOE BIO/DKETHOE OBLLIEOEPA3OBATEJIbHOE

YUYPEXXAEHMUE "JIMLIEN N2 15 UMEHU AKAQIEMUKA HOJIUSt BOPUCOBUYA
XAPUTOHA" TOPOJA CAPOBA, lNopsiueBa CBeTnaHa lOpbeBHa, [upekTop

15.10.25 12:36 (MSK)
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11 KJIACC

KonuuectBo
No DJIEKTPOHHBIE ITU(PPOBEIE
Tema ypoka 1acoB p unhp
/T o0Opa3oBaTeIbHBIC PECYPCHI
Bcero
| SBoo CTOMLL 68 HAvHe | but6mmoreka [JOK
BOJIIOIUS I METOJIBI €€ U HYSI
t s v https://m.edsoo.ru/863ea20e
2 Ucro as €/ICTaBJICHUI 00 IBOJTIO 1 bubmmoreia LIOK
TOPHSI Pa3BUTHUS TIPEICTABICHUN BOJTIOIHH
PP P https://m.eds00.ru/863e¢9570
3 M | bubmuoreka [IOK
HUKPOIBOJTIOLIHS
P t https://m.edsoo.ru/863e9cle
[Momynsmus Kak dJieMeHTapHas eJMHNIA BUIA U
sBomonnu. Jlaboparopuas padora Ne 1 bu6morexa [IOK
4 1
«CpaBHEHHUE BHIOB 110 MOP(POIOTHIECKOMY https://m.eds00.ru/863e¢99¢6
KPUTEPHUIO»
JBrkytye cuitbl (371IeMeHTapHbIe (haKTOPHI) bubnuorexa [IOK
5 1
SBOJIFOLIAU https://m.edsoo.ru/863e9da4
but6mmoreka [JOK
6 EcTecTBenHBIi 0TOOP U €10 POPMBI 1
P Pop https://m.edsoo0.ru/863e9ed0
Pe3ynbraThl HBOIOLUHT: TIPUCTIOCOOIEHHOCTh
. OpraHu3MOB U BUJI000pa3oBaHue. JlabopaTopHas | bubnuorexa [IOK
pabora Ne 2 «Onmcanne mpucrnocoOJICHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay
2 q | bubmuoreka [IOK
amnpaBJICHUS U TTyTH MaKPOIBOJIOIIUU
P Tt P B https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BosIOIIMN 1
10 HcTopus xu3Hu Ha 3emiie 1 METO/bl €€ U3yUeHUs 1
11 ['unores OMCXOXKIE 3 a 3emute 1 bubanoreia LIOK
UTIOTE3bI IPOUCXOXKICHUS J)KU3HU Ha 3eMIT
P A https://m.edsoo.ru/863ea5a6
12 Pa3 € )KH3 a 3emJe 1o spa epuoaa 1 Bubmiorexa LIOK
BUTHE )KU3HU Ha 3eMiie I M H TIepUOJaM
P proa https://m.edsoo.ru/863eabbe
OCHOBHI)IC OTallbl 5BOJIFOIITUU PACTUTCIIBHOTO U
13 XKUBOTHOTO Mupa. [IpakTraeckas pabora Ne 1 | bubmuorexa [IOK
«M3ydeHne NCKOomaeMbIX OCTaTKOB pacTeHUN U https://m.edsoo.ru/863ea8bc
KHUBOTHBIX B KOJUJICKIITHUSAX))
LI,OKYMEHP' NOANUCAH 3JTIEKTPOHHOW NOANMUCHIO
MYHULUUNANIbHOE BIO)XKETHOE OBLLIEOBPA3BOBATEJ/IbHOE 15.10.25 12:36 (MSK) CeptvdvkaT 00F8F18E28E18E24F910FDEC/&H4382640
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14 C | bubmunoreka [IOK
OBPEMEHHAs CHCTEMa OPraHUYeCKOTO MUpa
P P P https://m.edsoo.ru/863ea48e
but6mmoreka [JOK
15 DBOJIIOIMA YeJI0BEKa (aHTPOIIOTEHES 1
(anTp ) https://m.edsoo.ru/863eac2c
16 1 @ ) 1 bubmuoreka [IOK
BIDKYIIHE CHITBI ((haKTOPBI) aHTPOTIOTEeHE3a
y P P https://m.edsoo.ru/863ead44
17 OCHOBHBIC CTaJIUH YBOJIOIUU YEIIOBEKA 1
18 UYenoBedyeckue packl U IPUPOIHBIE alallTallun | bubnuoreka LIOK
YeloBeKa https://m.edsoo.ru/863eaea2
19 Pe3epBHblii ypok. O60011€HNE IO TEME |
«BO3HUKHOBEHUE M Pa3BUTHE KU3HU HA 3eMIIe
20 DKOJIOTHSI KaK HayKa 1
21 C 5 o | butbnmoreka IJOK
e/Ibl OOMTAHMS U SKOJIOTHYECKUE (aKTOPhI
P P https://m.edsoo.ru/863eafec
Abuornyeckue dakropsl. JlabopaTopHas padoTta Ne
3. «Mopdosornyeckre 0COOEHHOCTH PACTEHUM U3
” pd 5 a6 P Sora N 1 but6mmoreka [JOK
a3HBIX MecT oouTanus». JlaboparopHas padora Ne
P patopHait p https://m.edsoo.ru/863eb10e
4. «BnusiHuE cBETa HA POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»
3 5 o 1 but6mmoreka [JOK
HOTHYECKHE (PaKTOPHI
P https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapPaKTESPUCTUKH TTOMYJISIIHH.
24 [Tpaktuueckas padbora Ne 2 «[loacuét miaoTHOCTH 1
MONYJISIUN Pa3HBIX BUIIOB PACTEHUID)
but6mmoreka [JOK
25 Coo0111ecTBa OPraHUu3MOB — OHOIIEHO3 1
P https://m.edsoo.ru/863eb46a
%6 5 ( ) | bubmmnoreka IJOK
KOJIOTHYECKUE CUCTEMBI (IKOCHUCTEMBI
https://m.edsoo.ru/863eb46a
OCHOBHBIE [TOKa3aTeJI SKOCUCTEMBI.
7 5 Croii | butommoreka [JOK
KoJIoTH4YecKre mupamMuibl. CBOHCTBA SKOCUCTEM.
P https://m.edsoo.ru/863ebSfa
Cykueccus
28 [IpupoaHbie 3KOCUCTEMBI 1
29 AHTpONOreHHBIE IKOCUCTEMBI 1
30 brieeepa—rirobaitbHas dKoCHETeMaSeMt 1 bubanorexa LIOK
[IOKYMEHT MOAMUCAH 3MEKTPOHHOM NOAMMCHIO https://m.edsoo.ru/863ebbSe
MYHVILIVILAHI:HOE BIQA)KETHOE OBLLEEOBPA3OBATEJIbHOE 15.10.25 12:36 (MSK) CepTudmkat 00F8F18E28E18E24F910FDECAS4382640
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Bbubnunoreka IJOK

31 3aKOHOMEpPHOCTH CYIIECTBOBaHUS Orocheps 1 hitps-//m.edsoo.r/863e¢bd16
32 UYenosedecTBo B Onochepe 3eMian 1
33 CocyiecTBoBaHUE TPUPOABI U UETOBEYECTBA 1 Bubmiorexa LIOK
M pupon https://m.edsoo.ru/863ebale
34 PesepBubIii ypok. O606menune tembl «Coob1ecTBa |
Y DKOJIOTUYECKUE CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

[IOKYMEHT MOANWCAH 3/1IEKTPOHHOW NOAMUCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLEOBPA30OBATEJIbHOE
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B ¢denepanpHBIX M perMOHAIBHBIX TPOIEAYpaX OICHKH KadecTBa OOpa30BaHMS HCIOIB3YETCS IMEpevyeHb
(komudukaTop) pacmpeseeHHBIX TI0 KiaccaM TMpPOBEPSEMBIX TpeOOBaHM K pe3yJbTaTaM OCBOCHUS
OCHOBHOW 00pa30BaTEeNbHON MPOrpaMMBbl CpPeIHEro 0o0mero oOpa3oBaHMsl U AIEMEHTOB COICPXKAHHS IO
ouosoruu.

10 KJIACC

IIpoBepsieMble TPeOOBAHUA K Pe3yJbTATAM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON NPOrpaMMbl

Kon [IpoBepsieMble MpeaMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTebHON
MPOBEPSIEMOTO MPOrPaMMBbI CPEAHETO 001Iero 00pa3oBaHMs
[pe3ysbTaTa

1 ChopMUPOBaHHOCTh 3HAHWK O MECT€ M POJIM OMOJOTHM B CHUCTEME HAyYHOTO

3HAHUS €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KapTUHBI MHpa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJEC POCCHHCKUX H
BapyOCKHBIX YYCHBIX- OWOJOTOB B pa3BUTHE OWONOTHH; (YHKIMOHATBHON
FPaMOTHOCTH YeJIOBEKa JIJIsl PELICHUS KU3HEHHBIX 3314

2 'YMeHHe pacKphIBaTh COJEpKaHHE OWOJIOTHYECKMX TEPMHUHOB W TOHSTHH:
PKU3Hb, KIJIETKAa, OpraHu3M; MeTa0oin3M (OOMEH BeIIeCTB W IIpeBpalleHue
PHEPTHUH), TOMEOCTa3 (CaMOPETYJIAINs), YPOBHEBAsI OpraHU3AINS JKUBBIX CHCTEM,
CaMOBOCHIPOM3BEICHHE (PEMPOAYKIHS), HACIEACTBEHHOCTh, H3MEHUYUBOCTh, POCT
U pa3BUTHE

3 VYMenue wu3narath OMONOTMYECKHE TeopuH  (KJIETOYHAas, XpPOMOCOMHas,
MyTanroHHas ), 3akoHbl (I'. Mennens, T. Moprana, H.W. BaBunosa) u yuenus (o
[IEHTpaX MHOroo0pa3uss ¥ TMPOUCXOXKACHUS KyIbTYpHBIX pacrteHuit H.U.
Baguiosa), onpeaensaTs rpaHUIbl MX TPUMEHUMOCTH K )KMBBIM CHCTEMaM

4 YMeHHe BIaJieTh METOJaMH HAYYHOTO TO3HAHUs B OWoONOTMU (HaONOIEeHUE U
OMMCAHUE >KUBBIX CHCTEM, IMPOLIECCOB M SIBJICHUW; OpraHU3alus U IpPOBEICHUE
OMOJIOTUYECKOTO  DKCHEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl;  BBISBICHUE
3aBHCUMOCTH MEXIy HCCIEAYEeMbIMU BEIMYMHAMH, OOBSICHEHHE MOJIYYEHHBIX
PE3YJIbTATOB, KCIOJIb30BAHHBIX HAYYHBIX MOHATHUNA, TEOPUA M 3aKOHOB; YMEHUE
enaTh BBIBOABI HA OCHOBAHUH TOTYYE€HHBIX PE3YJIbTAaTOB)

5 YMeHHe BBIIENATH CYIIECTBEHHBIE INPH3HAKU BHPYCOB, KJIETOK IPOKAPUOT H
DYKapUOT, OMHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOEHHOCTH
POLIECCOB obMeHa BEIIECTB M IIPEBPALCHUS DHEPIHMU B KIETKE,
(oToCHHTE3a, IUIACTUYECKOTO M JHEPreTHYecKoro OoOMEHa, XEMOCHHTE3a,
MUTO3a, MEHO03a, OILNIOJLOTBOPEHMSI, PA3MHOXKECHMSI, UHIUBUIYaJIbHOIO Pa3BUTHS
Opranu3ma (OHTOreHe3)

6 YMeHne NpUMEHATh MOJIY4YEeHHBbIE 3HAHHUS JUIs OOBSCHEHUS OMOJIIOTHYECKUX
MPOIECCOB U SIBIICHUM, JJISl IPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
PKH3HH B LEIIX oOecriedeHus: Oe30IacHOCTH CBOETO 370pOBbsl U 3/10pPOBBS
OKPY>KaIOILUX JIF0JIeH, COOMI0AEHNsI HOPM T'PaMOTHOI'O MTOBEJIEHUS B OKPY’KaroLIei
NPUPOTHON cpelle; MOHMMaHuE HEOOXOAMMOCTH HCIOJB30BAaHUS JOCTHIKEHUHN
COBPEMEHHOMI 6uonoruu U OMOTEXHOJOTUH Uil  PalMOHAJIBHOI'O
[PUPOIONOIb30BaAHUS

7 YMeHue pematb dJEMEHTapHble TE€HETUYeCKHe 3aJaud Ha MOHO- H
MUTHOPUIHOE CKPEIIUBAaHUE, CIETVIEHHOE HAClIe0BAHUE; COCTABIATh  CXEMBI
MOHOTHOPHTHOTO CKPELIUBAHUsS Ul NpeACKa3aHHs HacleJI0BaHUS NMPU3HAKOB Y

ﬂp]‘ﬂﬂT/IQM(\R
[IOKYMEHT MOANWCAH 3/1IEKTPOHHOW NOAMUCHIO
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'YMeHHe BBINONHATH JIA0OpaTOpHbIE U IpakTUYeCKUe paboThl, COOIIOIATh
MpaBwIa Mpu paboTe ¢ y9eOHBIM U JJTaOOPATOPHBIM 000PYIOBAHHEM

YMeHue  KpUTHYECKH  OLEHMBaTb M  HMHTEPIpPETHpOBaTh  HMH(OpMaIuio
OMOJIOTUYECKOTO COAEP)KAHMsI, BKJIIOYAIOIIYI0O IICEBJIOHAyYHbIC 3HAHUS U3
pa3nuuHblx UcTOYHUKOB (CMU, HaydHO-mOmynsipHBIE MaTepUaibl); STUYECKHE
ACIIEKThl COBPEMEHHBIX HMCCJIEJOBaHUI B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOIHU

10

'YMeHHne co3/iaBaTh COOCTBEHHbIE NMHCHMEHHBIE U YCTHBIE COOOIIeHMsI, 00001as
OMOIIOTHYECKYI0 WH(POPMALUI0 W3 HECKOJNBKUX HCTOYHHUKOB, TPaMOTHO
MCII0JIb30BaTh MOHITUHHBIN annapaT OMoJIOTuU

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUSA

Kon IIpoBepsieMblii 31EMEHT COAEPIKAHMS
1 buoiorus kak Hayka
1.1 buosnorus — Hayka o *uBOHM mpupone. Ponp OGuonoruun B ¢hopMHUpPOBAHUU COBPEMEHHOM
Hay4HOU KapTuHbI Mupa. Cucrema OMOIOTHYECKHX HayK
1.2 MeToapl TO3HAHUS KUBOW PUPOBI (HAOII0IeHNE, SKCIIEPUMEHT, ONTMCaHHe, H3MEPEHNE,
KiaccuuKaIus, MoJISTMPOBaHNE, CTATUCTHYECKAst 00pabOTKa TaHHBIX )
2 PKuBble CUCTEMBI U X OpraHU3alUs
2.1 PKuBble cucteMbl  (OMOCHUCTEMBI) Kak TMpeaMeT  W3y4eHHs  OWOJIOTHH.
CBolicTBa OMOCHCTEM U UX pa3HOOOpasme
22 YpoBHM OpraHu3aluu OMOCUCTEM: MOJICKYIIIPHO-TeHETUIECKU, KIIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, SKOCUCTEMHBIH, OnochepHsbIit
3 XMMHUYECKUI COCTAaB U CTPOCHUE KIIETKH
3.1 XMUMHYECKM ~ CcOCTaB  KJIETKM.  XHMHYECKHE  DJIEMEHTBI:  MaKpOXJIEMEHTHI,
MUKPODJIEMEHTHI. Boga w©  MuHepanbHBIE — BEIECTBA. @yHKIMU BOIBI U
MUHEpaJIbHBIX BEIIECTB B KieTke. [lonaepkanne ocMoTHYeCcKOro OamaHca
32 benku. CoctaB u cTpoeHHE OEIKOB. AMHHOKHUCIIOTHI — MOHOMEpHI OekoB. HezamMeHnmMbie
1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBINA COCTaB. Y POBHHU CTPYKTYpPbl O€IKOBOI
MOJIEKYJbl  (IEpBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa).
XuMudeckue cBoiicTBa OenkoB. buonornueckne GyHKIINN OEIKOB.
DepmeHTB — Omonoruveckue Katanuszatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LEHTP,
cyOctpatHas cneuuduuHocts. Kodepmentsl. Buramunbl. OTimyus ¢GepMEeHTOB OT
HEOPraHMYEeCKUX KaTaIU3aTOPOB
33 YrieBoapl: MOHOcaxapuasl (TJIOKO3a, pubo3a W Je30KcHpr003a), JHUcaxapuibl
(caxapo3a, JJakTO3a) U Mojarcaxapuabl (Kpaxmall, TIIMKOTeH, 1eJITi003a). buomornueckue
(yHKIIMH yTIEBOJOB.
Ulununael: TpUriaMuepuasl, crepoujipl, ¢ochonunuasl. I'mapodpmibHo- ruapododHbIe
cBolicTBa. buonorndyeckue ¢yHkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U
NIMIIUI0B KaK HCTOYHHUKOB dHEPTUH
34 Hyxnennossie kucnotel: JITHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KUCIOT.
Ctpoenne u pynkuuu JJHK. Ctpoenue u pynkiuun PHK. AT®: ctpoenue u GyHKIIMU
APKYMERT SIOAMIRHAEIGPHICA BRiebd kiteTke. KiteTounast Teoprst. MeTobl H3yYeHHUSs! KIIETOK
MYHULIMNANIBHOE b DKETHOE OBLLIEOBPA30OBATEJ/IbHOE 15.10.25 12: MSK Tndukat 00F8F18E28E18E24F910FDE 4382640
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3.6 KneTka kak 1ienoctHas xuBas cuctema. OOIIMe NpU3HAKK KJIETOK: 3aMKHYTasi Hapy>KHasi
memOpana, Mosekyisl JJHK kak renerndeckuii anmapart, cUcTeMa CHHTe3a Oeska

3.7 Tunbel KJIETOK: DyKapuOTHYecKass W MpokapuoTudeckas. (OCOOCHHOCTH CTPOCHUS
npokapuotudeckoit kinetku. Kinerounas crenka Oakrepuil. CTpoeHHE 3yKapHOTUYECKON
KieTKku. OCHOBHBIC OTJIMYUS PACTUTEIBHON, )KUBOTHON M TPUOHON KIIETKH

3.8 [loBepXHOCTHBIE CTPYKTYpPBHI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIHKC, UX (YHKIHU.
[Tna3maruueckass MmemOpaHa, ee cBoiicTBa u (QyHkumu. L[uTornasma u ee opraHOUIBI.
OnHOMEeMOpaHHBIE OPTaHOWABI KJIETKH: 3HIomiazMatudeckas cetb (JI1C), ammapar
["onb kK, TM30cOMBL. [10JTyaBTOHOMHBIE OpTraHOWABI KJISTKH: MUTOXOHAPHUH, MJIACTUIBL.
[TpoucxokaeHne MUTOXOHAPUH U macTu. Buasl minactun. HemeMOpaHHbIe opraHOUIbI
KJICTKU: PUOOCOMBI, KJIETOYHBIH LEHTpP, PECHUYKH, XIYTHKA. DYyHKIUH OpPraHOUIOB
KJIETKN. BrimroueHns

39 S npo — perynsaTopHslid HeHTp KieTku. CTpoeHue sipa: aaepHas 000JI09Ka, Kaproruiasma,
XPOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10  [TpaHCHOPT BELIECTB B KJIETKE

4 PKu3HenesTenbHOCTh KIETKH
4.1 OOMeH BemiecTB, WM METa0OIM3M. AccUMHISIUS (IUIACTHYECKUH OOMEH) u
IMTACCUMUJIIAIUSL  (PHEepPreTUYecKuid OOMEH) — JIBE€ CTOPOHBI E€IUHOTO Ipoliecca

MeTabonmu3ma. Tumbl oOOMEHa BemiecTB: aBTOTPOQHBI u TerepoTpodHbIid. Poib
(bepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIIEHUHN SHEPTUU B KIIETKE

4.2 @dotocunTte3. CBeroBass u TemHoBas (a3bel (ortocuHTe3a. Peakuuu ¢dorocunTesa.
DddexTruBHOCTS PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS *KU3HHU Ha 3emie. BrusHue
YCIIOBHI cpenbl Ha (OTOCHMHTE3 M CHOCOOBI TOBBIMICHUS €r0 MPOJYKTUBHOCTH Y
KyJbTYPHBIX PACTCHHI.

XeMocuHTe3. XeMOCHHTE3UpYIoIue OakTepuu. 3HAUeHWE XEMOCHUHTe3a JUIS KU3HH Ha
3emuie

43 OHepreTuueckuii oOMeH B  KkieTke. PacmieruieHwe  BemiecTB,  BBbIIEICHUE U
AKKyMYJIMPOBAaHWE OJHEPIHMH B KJIETKE. JTamlbl JSHEPreTHYecKoro oOMeHa. [imkomms.
bpoxkeHne u ero Buibl. KHUCIOpOAHOE OKHUCICHHME, WM KJICTOYHOE JIbIXaHHUE.
D PEeKTUBHOCTH IHEPTETHUECKOTO OOMEHA

4.4 Peakiuu MatpuyHoro cuHTe3a. [enetmueckas wunHpopmanus u JIHK. Peammzanus
reHeTHYeCcKOl nH(pOpPMaLUK B KJIeTKe. | eHeTH4ecKuii Ko 1 ero cBolcTBa. TpaHCKpunus
— wmarpuunblii cuHTe3 PHK. Tpancmsanus — OuocuHTe3 Oenka. Konuposanue
aMHHOKHUCIOT. Ponmb  pubocom B OMOCUHTE3E Oenka

4.5 Heknerounbie ¢Gopmbl KuU3HH — BHUpPYCHL. Mcropus otkpeitus BupycoB (/.M.
MBanoBckuii). OCOOEHHOCTH CTPOCHHUS U KHU3HENEATEIBHOCTH BHPYCOB. bakrepuodaru.
bonesnn pacrteHuid, JKMBOTHBIX M YEJOBEKa, BbI3bIBaEMble BHUpycaMu. Bupyc
ummyHonedunura dvenmoseka (BHUY) — Bo3Oyaurens CIIWHa. IIpodunaktuka
[pacrpoCTpaHeHUsl BUPYCHBIX 3a00JIeBaHUI

5 Pa3MHOXXEHNE U HHAUBUAYAIbHOE PA3BUTHE OPTaHU3MOB
5.1 KneToyHslii UK, WM SKU3HEHHBIM LMK KieTku. MHTepdaza um mutos. [Iporeccsl,
npoTekaronue B MHTepdaze. Pernmkanus — peakuus MatpuuHoro cuHreza JIHK.

CtpoeHre XpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTHII. J[UTIIIOUIHBIN ¥ TarIOWIHBIN
XPOMOCOMHBIE HaOOphl. XpoMaruael. LlATONOrMYecKre OCHOBBI PA3MHOXKCHUS U
VHIWBUIYaTbHOTO PA3BUTHSI OPTAaHU3MOB.

Jlenenne knerku — muro3. Craauu murtoza. [lpolecchl, MPOUCXOAAIIME HA Pa3HBIX
cTaausx MuTOo3a. bruonorndeckuii CMpICT MUTO3a
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5.2 @Dopmbl  pa3sMHOXKEHHMsSI OpraHM3MOB: Oecrosoe U T1osioBoe. Buapl Oecnonoro
Pa3MHOJKEHMS:  JEJIeHHMEe  HaJBOE, II0YKOBAHME OJHO- M  MHOIOKIETOYHBIX,
CriopooOpa3oBaHUE, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUpPOBaHUE
OPraHHU3MOB, €r0 3HA4YEHUE JUIsl CEICKIUU

53 [TooBOE pa3MHOKEHHUE, €r0 OTINYHUS OT OECIOJIOTO.
Meiio3. Ctaauu meito3a. [Ipoueccsl, mpoucxojsiiue Ha craausx Mmenosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunroep. buonornueckuii cMbICI u 3HaUE€HHE MEH03a

54 ["ameTorene3 — mporecc 00pa3oBaHMsI MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE Kee3bl:
CCMCHHHUKU HW SUYHUKU. O6paSOBaHI/IC U PpPa3BUTHUC IIOJOBBIX KJICTOK — TaMCT
(cmepmarto3oua, sifIeKieTKa) — crepMaToreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHUS
MHIIEKIETOK U criepMaTo3onioB. OmnonorBopenue. [lapreHorenes

5.5 NuauBunyanpHOe pa3BUTHE (OHTOreHE3). DMOpHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Ortanbl AMOPHOHAIBHOTO Ppa3BUTHUS Yy IIO3BOHOYHBIX JKMBOTHBIX: JpoOJieHHe,
racTpyssinus, opraHoreses. [locramOpuonansHoe pa3Butue. TUibl NOCTIMOPHOHATIEHOTO
[pa3BUTUSA: NIPsIMOE, HenpsAMoe (JIMUMHOYHOE). BinsHue cpenpl Ha pa3BUTHE OPraHU3MOB;
(hakTOpBbl, CHOCOOHBIE BBI3bIBATh BPOKACHHBIE YPO/ICTBA.

Poct u pa3zButHe pacteHuil. OHTOreHe3 [IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHHU, CTAIUU

[pa3BUTHS
6 HacnencTBeHHOCTh M K3MEHYMBOCTE OPTaHU3MOB
6.1 [IpenMer m 3agaum reHeTHKHA. McTOpus pa3BUTHA TE€HETHKW. BKIaJ pOCCHUHCKUX H

3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeETOJbl T€HETUKH (THOPHI0IOTHYECKUA,
[UTOT€HETUYECKU, MOJIEKYJISIPHO- TeHeTH4YeCcKnii). OCHOBHBIE T€HETUUYECKHUE MOHATHS.
I'eHeTHUeCKasi CHMBOJIMKA, HCIIOJIb3yEMasl B CXEMaxX CKpEIIMBaHUI

6.2 3aKOHOMEPHOCTH HACJIeIOBaHUS MPU3HAKOB, yCTaHOBJICHHBIC . MeHeneM.
MoHOriOpUIHOe CKpelIMBaHUe. 3aKOH eAMHO00pa3us THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBuio TOMUHUPOBaHUS. 3aKOH pacIlleIUIeHNs IPU3HaKoB. [ oTe3a YuCTOTh raMerT.
[TosHOE U HEMOJIHOE TOMUHUPOBAHUE.

JIuruOpuaHOe CKpellMBaHWE. 3aKOH HE3aBHCHMOIO HACJIEOBaHHS  IPHU3HAKOB.
[{uTOreHEeTUYECKHE  OCHOBBI ~ JUTHOPHIHOTO  CKpEIIMBAaHHA.  AHaIU3HUPYIOIICe
ckpeinuBaHue. Vcmoiap30BaHHE aHAIM3MPYIOMIETO CKPEIIMBAHMS JUIS  ONPEACICHHS
FeHOTHIIA 0COOH

6.3 CueruieHHOe HacienoBaHMe Ipu3HakoB. PabGora T. Moprana no cuemieHHOMY
HacJIe[OBaHUIO TeHOB. HapyleHue crenjeHus TIeHOB B pe3ysbTaTe KPOCCHHIOBEpA.
X poMOCOMHast TEOpHsI HACIEeICTBEHHOCTH. | eHeTHYeCKne KapThl.

["eHeTHKa mona. XpOMOCOMHOE OTpeeNICHNe Mojia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBEI.
["oMoraMeTHBIE U TeTeporaMeTHbIe OpraHu3Mbl. HacineqoBanue MpH3HAKOB, CHEIUICHHBIX

C T0JIOM
6.4 M3meHunBoCTh. Bubl ”3MEHYMBOCTH: HEHACIIEICTBEHHAs M HacieICTBeHHas. Poib cpenbl
B HCHACIEACTBEHHOM  WM3MEHYMBOCTH.  XapaKTePUCTHKA  MOIAU(PUKAIIMOHHON

M3MCHUYMBOCTH. BapuannoHHBIM psAl W BapuanuoHHAas KpuBas. Hopma peakiuu
nmpu3Haka. KonmuecTBeHHbIE W KAadeCTBEHHBIE TPU3HAKM M HMX HOpPMa pEaKIluH.
CoticTBa MOAM(PUKAIMOHHON H3MEHYHBOCTH

6.5 HacnencTBeHHas, WM T€HOTUIMYECKAs], N3MEHUYNBOCTh. KOMOMHATHBHAS N3MEHUYNBOCTD.
Meiio3 ¥ TOJIOBOH MpPOLECC — OCHOBAa KOMOMHATHBHON HM3MEHYMBOCTH. MyTalnmoOHHas
M3MeHYUBOCTh. Kiaccuukaryst MyTaiuii: reHHble XpOMOCOMHBIE, TeHOMHBIE. YacToTa
Npu4YuHbl  MyTauuid. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHUECKMX pSJOB B
HacyeacTBeHHON n3MeHunBoctd H.M. BaBunosa
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6.6 ['enetnka uenoBeka. Kapuorunm uemoBeka. OCHOBHBIE METOJ[bI TEHETUKH YEIOBEKa:
reHealOTMYeCKUii, OJIM3HEIOBbIN, UTOICHETHUYECKUM, OMOXUMUYECKUH, MOJIEKYISIPHO-
reHeTrueckuii. CoBpeMeHHOe ONpe/ieieHHe TeHOTHIIA: TTOJITHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIIMPOBAaHWE, B TOM uuciae c nomompto [I[[P-ananuza. HacnencrBeHHbIE
3a00JIEBaHUsI  YEIOBEKa:  TeHHble  OO0JIe3HM, OOJE3HM C  HACIEACTBEHHOM
MPEIPACIIONIOKEHHOCThI0, XPOMOCOMHBIE Oosie3HH. CoMaTHYeCKUe M TeHEpaTHUBHBIC
MyTanuu. [I[puHIUNBl  310pOBOro 00paza J>KWU3HW, JAMArHOCTHUKH, NPOPWIAKTUKH H
IIeYeHHs] TCHETHYCCKUX Oosie3Hel. MeMKO-TeHeTHYECKOe KOHCYJIbTUPOBaHNE. SHAUCHHE
MEUITMHCKOH TCHETHKH B TIPEIOTBPANICHUN W JICYCHHHM TEHETHYECKHX 3a00JIeBaHUI

YeJI0OBEKa
7 Cenexuust opraHn3MoB. OCHOBBI OMOTEXHOJIOTHH
7.1 Cenexuust Kak HayKa M MpoIecc. 3apoxkACHUE CeNEKINH U JoMecTukamnus. Yuenue H.U.

BasunoBa o HOCHTpAX IMPOUCXOXKICHUA U MHOFOO6paBI/IH KYJIbTYPHBIX paCTCHHﬁ.
HCHTpBI IMPOUCXOKACHUA NTOMAIIHUX KMBOTHBIX. COpT, nopozaa, miraMm

7.2 CoBpeMeHHbIe METOJIbl CelleKMU. MaccoBbIf M MHAMBUYaIbHBIH OTOOPHI B CEIEKIUU
pacTeHuil M KUBOTHBIX. OLlEHKa J3KcTepbepa. BIM3KOPOACTBEHHOE CKPEIUMBAHUE —
uHOpuauHT. Yncras nunus. CKpelyMBaHUe YUCTHIX JUHUH. ['ereposuc, uiau rubpuaHas
cuna. HeponcTBeHHOe ckpemuBaHue — ayrOpuauHr. OTnaneHHas rudpuavzanus U ee
ycrexu. MckyccTBEHHBIN MyTareHe3 U NOJIy4eHHE MOJUIIONI0B. JJOCTI)KEHHSI CeNneKIuu
[PACTEHMH, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3 bHOTEXHOIOrUsl KaK OTpacib IMPOU3BOJACTBA. ['eHHass WH)KeHepus. OTalbl CO3AAHUSA
pexomOuHanTHoM JIHK wu TpaHcrennbix opranusmoB. KiletouHass uHXeHepHs.
Kiterounble KynabTypbl. MHUKpPOKIOHAIBHOE pa3MHOXKEHHE pacTeHuid. KioHupoBaHue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  ODKOJOTMYECKHE U
pTrueckue npodnemsl. MO — reneTnuecku MoIUUIMPOBAHHBIE OPTaHU3MBI

11 KJIACC

HpOBepﬂeMble TPCGOBaHI/IH K pe3yJibTaTaM 0CBOCHUS OCHOBHOI1 06pa30BaTeJ’le0ﬁ MnmporpaMmal

Kon [IpoBepsieMble peIMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTebHOM
MPOBEPSIEMOTO MPOrPaMMBbI CPEAHETO 00IIero 00pa3oBaHMs
pe3yibTaTa
1 CdopMHpOBaHHOCTh 3HAHWUK O MECT€ W POJIU OUOIIOTUM B CHCTEME HAyYHOTO
3HaHW €CTECTBEHHBIX HayK, B ¢dbopMupoBaHUU COBPEMEHHOMU

€CTECTBEHHOHAYYHOM KapTHHBI MHpa U HAY4YHOTO MMPOBO33PEHHS; O BKIAJE
POCCUICKMX U 3apyOeXHbBIX YYEHbIX- OHOJIOTOB B pa3BUTHE OHUOJIOTUU;
(yHKIIMOHAJIBHOM IPaMOTHOCTH YeJIOBEKA JIJIsl pEHICHUs KU3HEHHbIX 3a]1a4

2 YMeHHe pacKpbIBaTh COJEp)KaHUE OMOJOTMYECKUX TEPMHHOB W TIOHSTHIL: BUJ,
MOMYJIAIUS, TEHOMOH, SBOJIONMUA, IABMUXKYIIUE CHIBI ((PaKTOpbI) SBOJIOLNH,
MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHUI000pa30BaHUE, HKOJOTHYECKHE (aKTOPHI,
PKOCHCTEMA, IIPOAYLICHTEI, KOHCYMCHTEI, PEAYLUCHTHI, oenmn IIUTaHus,
PKOJIOTHYECKasi MupamMuia, OuoreoieHos, ouocdepa

3 YMeHune wu3naraTb OMOJIOTMYECKHE TeOopud (3BostoLMOHHas Teopus Y.
JlapBuHA, CHHTETHYECKass TEOpHUs OBOJIOIUH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoabimeBoro cxonactsa K.M. bapa, uepenoBanusi TIJIaBHBIX HallpaBlIeHUH U
nyreii sBomonuu A.H. CesepuoBa, yuenuss o O6mocdepe B.M. Bepnaackoro),
OIIpeeNATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM
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4 'YMeHre BIaJeTh METOJaMH HAYYHOTO ITO3HAHHWS B Ouoyiornu (HAOJIOJCHHUE W
OIMHMCaHUE KUBBIX CHCTEM, MPOIECCOB W SIBICHUI; OPraHU3alUs U MPOBEICHUEC
OMOJIOTHYECKOTO  DKCIEPUMEHTa,  BBIABM)KCHHE  TUIOTE3bI;  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEAYEMbIMH BEIMYMHAMH, OOBSICHEHUE TOJYYCHHBIX
pPE3yabTaTOB, UCIOJIH30BAHHBIX HAYYHBIX MOHATHUH, TEOPHHA U 3aKOHOB; YMEHHUE
eNaTh BBIBOABI HA OCHOBAHUH TTOTYYE€HHBIX PE3YJIbTaTOB)

5 'YMeHHe BBIIENATH CYIIECTBEHHBIC TPU3HAKA CTPOCHUS  OMOJIOTHYECKUX
O0OBEKTOB: BHJOB, IMOMYISIHA, TMPOIYIECHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OHOTEOIIEHO30B W  YKOCHUCTEM; OCOOCHHOCTH TPOIIECCOB  HACIEACTBEHHOMN
M3MEHUYNBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPHUCTIOCOOIEHHOCTH
OpPTaHM3MOB, JEHCTBHS ODKOJOTMYEeCKHX (PAaKTOpOB Ha OpPraHM3MBL, MepeHoca
BEIIECTB M TIOTOKAa JHEPrHH B HSKOCHUCTEMAax, AHTPOIOTCHHBIX W3MEHEHHH B
PKOCHCTEMaxX CBOCH MECTHOCTH, KPYroBOpOTa BEHIECTB U OMOTCOXUMHYECKUX
[IUKJIOB B Onochepe

6 YMeHne NpUMEHATh MOJIYYEHHbIE 3HAHWUS JUIl OOBSICHEHUS OHOJOTMUYECKHX
[IPOLIECCOB U SIBICHUM, I MPUHATHS MPAKTUYECKUX PELICHUH B IOBCEIHEBHOMN
PKM3HM B LEJsIX oOecreueHus Oe30MacHOCTH CBOEr0 370pPOBbS U 310POBbs
OKpY KaroIUX JI0eH, COOII0EHNH HOPM IPaMOTHOI'O MIOBEIEHHS B OKPY>KatoLlen
NPUPOJHON cpelle; MOHMMaHUE HEOOXOAMMOCTH HCIOJb30BAaHUS JIOCTHKEHUIM
COBpPEMEHHOM OMOJIOTHH /7Sl pAllMOHATIBHOTO MPUPOAOIIOIb30BAHUS

7 'YMeHue pemaTh 3JeMeHTapHbIE OMOIOTUYECKHE 3a/Ia4H, COCTABIATh CXEMbI
MepeHoca BEIIECTB U SHEPTUU B IKOocHcTeMax (IeTy MUTaHUS)

8 'YMeHne BBINOMHATH JIAOOpAaTOpHbIE M TpakTH4Yeckue palboThl, coOIr0NaTh
MpaBuIa Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYI0BAHUEM

9 YMeHne  KpUTHYECKH  OLIEHHMBaTb W MHTEPIPETHPOBaTh  HMH(GOpPMALHUIO
OMOJIOrMYECKOr0 COJEp)KaHUs, BKIIOYAIOLIYI0 IICEBJAOHAY4YHbIE 3HAHUS U3
[Pa3JIM4HbIX HUCTOYHUKOB (CMU, Hay4YHO-IIOIYJIIPHBIE MaTepuabl);

paccMaTpuBaTh  TJI00QJbHBIE  HKOJOTMYECKHE MPOOJIEMBl  COBPEMEHHOCTH,
(dbopMHUPOBATH IO OTHOIIIEHUIO K HUM COOCTBEHHYIO TO3HIIHIO

10 'YMeHue co3maBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIIECHMs, 0000IIas
OMOJOTHUYECKYI0 WH(POPMAIIMI0 U3  HECKOJBKMX HCTOYHUKOB, TPaMOTHO
MCITOJIB30BaTh MOHATUHWHBIN anmapat OMOJIOTHH

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUSA

Kog IIpoBepsieMblii 3IIEMEHT COACPIKAHUS

1 DBOJIFOIIMOHHAA OUOJIOTHS

1.1 JBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzaerenscTBa HBOMIOIMH. [lameoHTOIOrMYECKHE: MOCIEN0BATENIBHOCTD TOSIBICHUS
BUJIOB B IaJICOHTOJIOTUYECKON JIETOMHCH, TepexoaHble ¢opMmbl. buoreorpaduueckue:
CXOACTBO W paznuuue (ayH u (GIop MaTepuKoOB U OCTPOBOB. DMOPHOIOTUYECKHE:
CXOACTBA M pa3iuuusi SMOPHOHOB PAa3HBIX BHJOB IO3BOHOYHBIX. CpaBHUTEIHHO-
AHATOMUYECKHE: TOMOJOTHYHBIC, AHAJOTWYHBIE, PYOUMEHTAPHBIC OpPTaHbl, aTaBU3MBI.
MonekynsipHO- OMOXMMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTa0OJIMYECKIX MyTeH Y BCEX OPraHU3MOB

1.2 OponroriionHas Tteopuss Y. JlapeuHa. Ilpeamnochiki BO3HMKHOBEHHUS JapBUHU3MA.
JIBrokyImye cuibsl SBONIONMK BHAOB MO JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYCHHOCTH PECypCcOB, HEONpeeieHHas! H3MEHYUBOCTh, O0pb0a 3a CyIIeCTBOBAHHUE,

CUICTUIT BCHH]%II\;I Ul UUP)
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1.3

Cuntetnueckasi teopus 3Bomtoruu (CTD) u OCHOBHBIE €€ IMOJIOKEHUSI.
Mukpossostonus. [Tonmynanus kak equHUIa BUAA U SBOTIOIUU

1.4

JIBrokymmue cuiibl ((akTopsl) 3BONIOIMM BUJOB B Mpupoje. MyTalMoOHHBIM mpoiecc U
KOMOMHATUBHAs W3MEHYMBOCTh. [lomynsiroHHbIe BOJIHBI U Apeiid renos. M3onsamus u
murpanusi. EcTecTBeHHBIH 0TOOp — HampaBisiomuid ¢akTop dBoironuu. Dopmbl
eCTECTBEHHOI'0 0TOOpA.

[TpucnocoGiieHHOCTb ~ OpPraHM3MOB  Kak  pe3yiapTaT  3Bomouuu.  Ilpumepst
MPHUCIIOCOOJIEHUH Y OpraHu3MoB. ApoMOp(O3bI M ANOATANTALIUH.

Bun u Bunoobpasosanue. Kpurepum Buma. OcHOBHBIE (OpPMBI BHAO0OpA3OBaHMUS:
reorpaduyeckoe, IKOJIOrHIECKoe

1.5

MaxpoaBotoriusi. PopMbl IBOTIONMU: PHIIETHYECKAs], IUBEPIreHTHAs!, KOHBEPIreHTHAs,
napasuienbHas. HeoOparumocts 3Botonnu

Bo3HukHOBEHHE U Pa3BUTHUC )XU3HU Ha Semite

2.1

/loHay4yHble pecTaBICHUs O 3apOKICHUU KU3HU. HayuHble rUnoTe3sl BO3HUKHOBEHUS
PKU3HM Ha  3emyie: a0WOreHe3 W MaHCIEpMHA.  XUMHYECKas  SBOJIOIHS.
OJKCIIEPUMEHTAIbHOE TOATBEPKACHNE XHMHUYECKOW »sBomonnu. HadanmpHble 3Tambl
oronornyeckoit sBomoru. ['mmoreza PHK-mmpa. [lepBeie kieTkH ¥ WX DBOJIOIHS.
DopmMHUpOBaHNE OCHOBHBIX IPYII KUBBIX OPraHU3MOB

22

Pazgutne km3HM Ha 3emsie 1O dpam U nepuonaMm. Karapxed. Apxeickas u
npoTtepo3oiickas 3pel. [laneo3olickas spa U ee MepHoOIbl: KEMOPUHUCKHM, OPJOBUKCKHIA,
CHJIYpUIICKHM, NEBOHCKHM, KaMEHHOYIOJBHBIA, NEPMCKHM. Me3030McKas 3pa U €€
[epUO/Ibl: TPUACOBBIN, FOPCKUNA, METTOBOM.

KaifHo30lickast ’pa M ee NEepUOAbl: MalICOr€HOBBI, HEOTE€HOBBIH, AHTPOIOIE€HOBBIM.
XapakTepuCTHKa KJIMMAaTa U Te0JIOTHUYECKHX mporeccoB. OCHOBHBIE ATalbl YBOJIOLNUN
[PACTUTENBHOIO U KUBOTHOTO MHpa. ApoMop(o3bl y pacTeHUN U KHUBOTHBIX. [losiBIeHMe,
acCI[BET ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHM4ecKOro MHUpa Kak OTpaxkeHue 3Boarouuu. OCHOBHBIE
CHCTEMAaTHYECKUE IPYIIIILI OPraHU3MOB

24

OBOJIIOLIMST  4YelOBEeKa. AHTpONOJOruMs Kak Hayka. Pa3BuTue mnpeactaBieHUil o
MPOUCXOXKJICHUU dYelloBeKa. MeToabl u3ydeHusi aHTpornoreHeza. CXoAcTBa M pa3ivyus
YeJIoBeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YeTOBEKa.

JIBmkymue cunbel  (dakTophl) aHTpororenesa. HacnencTBeHHass H3MEHUYMBOCTD U
ecTecTBEHHBIM 0TOOp. OOMmIEeCTBEHHBI 00pa3 >KW3HU, W3TOTOBIEHUE OPYIUd Tpyaa,
MBIIIJICHHE, PeUb

2.5

OCHOBHI)IG craaur U BE€TBHU SBOJIIOIIHMKU YCJIOBCKA. aBCTpa.HOHI/ITCKI/I, qu'IOBeK YMeHbIﬁ,
Uenosex mpsmoxopsiui, YenoBek Heanmepranbckuii, YenoBek pazymubii. Haxomaxu
MCKOITAeMBbIX OCTaHKOB, BpEMs CYIIECTBOBAaHHS, 00JIACTH PaCHpPOCTPAHCHHS, OO0BEM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HHU, OPYIHUS

2.6

UenoBedyeckue pacbl. OCHOBHBIE OOJNBIINE pachl: €BpOINeouaHas (€Bpazuiickas), HErpo-
aBCTpaJIONAHAsT (PKBATOpHAJIbHASI), MOHTOJIOMAHAs (a3MaTCKO-aMepUKaHCKasi). UepTsl
MIPUCIIOCOOJIEHHOCTH NPEACTAaBUTENIEH YEIOBEYECKUX PAC K YCIOBMSIM CYLIECTBOBAHUS.
EnuncTBO yenoBeueckux pac. Kputuka pacuzma

Opranu3Msbl 1 OKpYXKarolas cpesia

3.1

OJKOJIOTHST KakK HayKa. 3ajJadyd M pas3fesbl 3KOJIOTrMU. MeToJlbl HKOJOTMYECKUX
KCCIIEI0BAaHUN. DKOIOTHYeCKOoe MUPOBO33peHue. Cpenpl OOMTAaHUS OPraHM3MOB: BOJHAS,

ADKYMEHT MOANU(HA
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32 Oxonorudeckue (akropel. Knaccupukanusa skonorumueckux (akTopoB: aOHOTHUECKHE,
OMOTHYECKHEe U aHTPOIIOTeHHBIe. J{eiicTBre SKoIornyeckux (hakTopoB Ha OPraHU3MBI

33 A6uotudeckre  (aKTOpbl:  CBET, TeMIleparypa, BIAXHOCTb. POTONEPUOIU3M.
[IpucriocobsieHust opraHu3MoB K AEWCTBUIO abumoTmdeckux (axkropoB. buonornueckue
PUTMBI

3.4 buotnueckue ¢akropbl. Buuel OnOTHUECKHMX  B3aUMOJCHCTBMIA:  KOHKYpEHLuS,
XUIIHUYECTBO,  IApa3uTH3M,  MYTyaJu3M,  KOMMEHcalu3M  (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO), aMeHCaJIN3M, HEeUTpanusm. 3HaueHue OMOTHYECKUX
B3aMMOJAEHUCTBUN JJIsl CYIIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX COOOLIECTBAX

35 DKOJIOTUYECKHUE XAapPAKTCPUCTUKU TIOIMYJIAHH. OCHOBHBIE TIOKa3aTeIn MOITyJIsIUun:
YHUCICHHOCTh, IINIOTHOCTBH, POXIAAEMOCTb, CMEPTHOCTL, IMPUPOCT, MHUI'PALUA. I[I/IHB.MI/IKa
YHUCJICHHOCTHU IMONYJIAAINHA U €€ PEryJIAI A

4. Coo01iecTBa ¥ DKOJIOTHYECKUE CUCTEMBI

4.1 CoobmectB0  opraHuzMoB  —  Ouomeno3. CTpykTypel  OuWOILIEHO3a:  BHIOBas,
[POCTPAaHCTBEHHAsl, Tpopuueckas (muiuenas). Bunasl-nomuHanTel. CBsi3u B OMOLIEHO3€

4.2 JKOJIOrHUeCcKre CUcTeMbl (3KocucTeMbl). [loHsTHE 00 3KOCHCTEME U OMOTEOIIEHO3E.
DyHKIIMOHATFHBIE KOMIIOHEHTHI SKOCUCTEMBI: MTPOIYLEHThI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopoT BeIiecTB 1 MOTOK SHEPTUHU B SKOCUCTeMe. Tpodudeckue (MUIEBbIe) YPOBHH
brocucTeMbl. [Tumesbie nenu u ceti. OCHOBHBIE MOKA3aTeIN SKOCUCTEMBI: Onomacca,
MPOAYKIHS. DKOJIOTHYECKUE MUPAMHUIBL: TPOIYKIIMH, YACICHHOCTH, OMOMACCHI.
CBOIICTBA 3KOCUCTEM: YCTOMUUBOCTE, CAMOPEryJIsiiius, pa3Butue. CyKieccus

43 [IpupoanHbie 3KOCUCTEMBI. DKOCHUCTEMBI O3€p M PEK. IJKOCHUCTEMA XBOWHOTO WIIH
[IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMbl. buonorndeckoe
M XO3SHCTBEHHOE 3HAYCHHE arpo’KOCHCTEM H YPOOIKOCHCTEM.

buopazHooOpasue kak (pakrop ycroiunBocTu s3xocucteM. CoxpaHeHHE OMOIOIHYECKOro
pazHooOpasust Ha 3emiie

44 Yuenune B.M. Bepnaackoro o Omocdepe. I'panuipl, coctaB U CTpykTypa Ouochepsl.
KuBoe BemectBo u ero QynHkuuu. OcoOeHHOCTH Omocdepsl Kak riI00aTbHOM
PKOCUCTEMBI.  J[MHaMu4eckoe paBHOBecMe U oOpaTHas CBsI3b B Owocdepe.
KpyroBopoTsl BemecTB W OMOTCOXMMHYECKHE IHMKJIBI 3JIEMEHTOB (yriepoja, a3ora).
3oHaITBEHOCTH OMoCchepsl. OCHOBHBIC OMOMBI CYIIIH

4.5 UemoBedecTBo B Onochepe 3emiin. AHTPOIIOTeHHBIC H3MEHEHUs B Onocdepe. I modansHbIe
PKOJIOTHYECKUE TIPOOIIEMEI.

OCHOBa PaLIMOHAJILHOTO YIPABICHUS IPUPOJAHBIMHU PECYPCAMU U UX UCIOJIb30BaHUE.
JlocTrxeHns OMOJIOTHH U OXPaHa IPUPOIbI

IIposepsiemblie Ha EI'D no 6mosiorum TpeGoBanus K pe3yJibTaTaM OCBOCHHSI OCHOBHOI
o0pa3oBaTeIbHON NMPOrpaMMbl cpeaHero ooiero 00pa3oBaHus

KOI[ HpOBCpS[CMI)Ie Tpe6OBaHI/IH K IPpEAMETHBIM PE3yJIbTaTaM OCBOCHUS OCHOBHOM
MPOBEPACMOIO 06p330BaTeJ'IBHOI71 nporpaMmsbl CPpEAHCTO 06]1_[61"0 06p330BaHI/15[
TpeOoBaHUS
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1 CpopMUPOBaHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B ()OpPMHUPOBAHWN COBPEMEHHOH €CTECTBEHHO- HAyYHOW KapTUHBI MHpA, B
MO3HAHUM 3aKOHOB TMPHPOABI M PEMICHUH >KU3HEHHO BaXHBIX COIMAIBHO-
ATUYECKUX, IKOHOMHUYECKUX, IKOJOTHUECKHUX MPOOJIEM YeIOBeUecTBa, a TAaKXKe B
pEIICHNN BOIMPOCOB PALMOHAIBLHOTO IPHPOJIONONB30BaHNA, B (POPMHUPOBAHUU
[ICHHOCTHOTO OTHOLICHHWS K TMpHUpojJie, OOIIECTBY, UEIOBEKY; O BKJaJe
POCCHIICKUX U 3apyO0eKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHH

2 Bnagenue cucremoil 3HaHUI 00 OCHOBHBIX METOJAaX HAYYHOTO IIO3HAHUS,
HCIIOJIb3YEMbBIX B OHMOJIOTNYECKUX HUCCICOOBAHUAX XKHUBBIX 00BEKTOB U DKOCHUCTEM
(omucanue, M3MEpeHHe, MPOBEACHHE HAOJIOIEHUI); CIocOO0aMM BBHISBICHUS H
OLICHKU aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJIE.

'YMeHue BBIABUTATh THUIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynHMpys 1eNb UCCIEAOBAaHUS, aHATU3UPOBATh MOJYYCHHBIC PE3YNIbTaThl U
1eJ1aTh BBIBOABI.

BrIsiBlIeHHE 3aBHCHUMOCTH MEXIY HWCCIEIyeMbIMH BEIWYMHAMH, OOBSCHEHHE
MOJyYSHHBIX PE3yJIbTaTOB M (HOPMYIHMPOBAHUE BBHIBOJOB C HCIOJIb30BAaHHEM
HAy4YHBIX [MOHSATUH, TEOPUI U 3aKOHOB

3 YMeHue BIaAeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOTOJIAraromye OHOJ0rnyeckre TePMUHBI U MOHATHS ()KU3HB, KJIeTKa, TKaHb,
opraH, OpraHus3M, BHJ, TMOMYyJALMs, OSKOCUCTEMa, OuOIeHo3, Ouocdepa;
MEeTabonnu3M, TOMEOCTa3, KICTOYHBIH HMMYHHTET, OHOCHHTE3  Oelka,
OMOMONUMEpBl,  TUCKPETHOCTb,  CAMOPETYJISILUS,  CaMOBOCHPOU3BEICHHE,
HACJIeICTBEHHOCTh, M3MEHUYMBOCTb, 3HEPrO3aBUCHUMOCTb, POCT U pa3BUTHE);

buonmornueckue Teopuun: kneroudas teopus 1. [lIBanna, M. Illneiinena, P.
BupxoBa; KIOHaJIbHO-ceNEKTUBHOrO ummyHurera I1. Opmux, N.J1. Meunukosa,
XpOMOCOMHasl Teopus HacieAacTBeHHOocTH T. MopraHa, 3akoH 3apoJIbIIIEBOTO
cxozactea K. bapa, spomtonmonnas teopust U. JlapBuHa, CHHTETHYECKas TEOpUs
PBOJIFOLIMH, TeOpHst anTpornioreHesa Y. Jlapsuna; reopus 6uoreoneHosza B.H.
CyxaueBa; yuenue H.M. BaBuiioBa o meHtpax MHOrooOpasus u
MPOUCXOXKJCHHS KYJIbTYypHBIX pacTeHud, yuenue A.H. CesepuoBa o nyTsax u
HalpaBlIeHUsIX 3Boironuy, yueHue B.M. BepHaackoro — o 6uocdepe); 3akoHbI
(emMHOOOpa3Us MOTOMKOB IIEPBOT0 MOKOJIEHUS, PACIICIUICHUS TPU3HAKOB,
HE3aBUCUMOIO Haclle[JoBaHUsl NpU3HaKoB I'. MeHnzens; cLerieHHoro
HacJIeZIOBaHUs NPU3HAKOB M HapylleHUs cueruieHus reHos T. Moprana;
TOMOJIOTMYECKHX PSALOB B HacieacTBeHHON u3MeHunBoct H.M. Basunosa;
reHeTndeckoro pasHoBecust Jx. Xapau u B. BaitnOepra; 3apoapiieBoro
cxoxactBa K. bapa; 6norenernyeckuii 3akon J. I'ekkens, . Mromnepa);
MPUHLIUTBI (AUCTOTHI TAMET, KOMILUIEMEHTAPHOCTH ); npaBmiia (MuauMyma HO.
JInbmxa, HKOJIOTHYeCKON TUPAMUIBI YuCcell, ONOMAaCChl U DHEPTHUH);

['umoTess! (koanepBatHoit A.W. Onmapuna, nepBuaHoro 0ynpoHa J[x. XoneitHa,

mukpochep C. dokca, pubozuma T. Uek)

4 'YMeHue peiiatb IIOMCKOBEIC OMOIOTHYECKHE 3aaa4d; BbIABIATE MMPUYUHHO-
CJICACTBCHHBIC CBA3M MECXKAY HCCICAYCMbIMU OMOJOrMYECKUMH O6’b€KTaMI/I,
nmpouneccaMu H ABJICHUAMH, JA€JIaTb BbIBOABI MW IIPOrHO3bI Ha OCHOBaHWH
MMOJIYYCHHBIX PE3YJIbTATOB; COCTABJIATH TCHOTUIIMYCCKUC CXEMbI CKPCIIIUBAHUS I
[PA3HbIX THUIIOB HACJICAOBAHUS IIPU3HAKOB Yy OpPraHU3MOB, COCTaBJIATH CXCEMBbI
MCPCHOCA BCIICCTB U DHCPI'UH B SKOCHUCTCMAX (L[eHI/I IIMTaHWsA, ITMIIICBBIC CeTI/I)
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YMeHHe YyCTaHaBJIMBAaTh B3aUMOCBS3M MEXJIY CTPOCHHEM U (PYHKUHAMU:
OpPTraHOWIOB, KJIETOK pa3HbIX TKaHEH, OpraHaMd M CHUCTEMaMH OpPraHOB Y
pacTeHHl, )KUBOTHBIX M YENIOBEKa; MEXIy dTallaMd OOMEHA BEIIeCTB; dTAllaMH
KJICTOYHOTO IHKJIA W KH3HEHHBIX IUKJIOB OPraHU3MOB; dTallaMi 3MOPHOHAIEHOTO
Pa3BHUTH; TCHOTUTIOM U (DEHOTUTIOM, (EHOTHUIIOM U (PaKTOPAMH CPEIIbI OOUTAHUS;
MpOIIeCCaMy IBOJIOIMH; IBIDKYIIMMH CHJIAMH aHTPOIIOreHe3a; KOMIIOHEHTaMHU
Pa3IMYHBIX SKOCHCTEM U MPHUCIIOCOOICHUSIMHI K HUM OPraHN3MOB

'YMeHue BBIICATh CYIIECTBEHHBIE IPU3HAKU: CTPOEHUSI BUPYCOB, KIETOK
[IPOKApHUOT U 3YKAPUOT; OJHOKIECTOYHBIX

M1 MHOT'OKJICTOYHBIX OpraHuU3MOB, BHJOB, 6I/IOFCOHCHO3OB, OKOCUCTEM WU
Onocdepsl; CTPOSHHS OpPraHOB M CHCTEM OpPraHOB pACTeHHH, >KUBOTHBIX,
YEeNOBeKa; IPOIECCOB IKU3HEACATEIBHOCTH, MPOTEKAIOUIMX B OpraHU3Max
pacTeHul, )KUBOTHBIX M YEJIOBEKA; OMOJOTHYECKUX MPOIECCOB: OOMEHa BEIIECTB
(MeTabonmm3M), wWHPOpPMAIIMK W TPEBpAIICHWs  SHEPTUH,  OpOKEHHUS,
ABTOTPO(GHOTO | TeTepOTPO(HOTrO THUIOB MUTaHUs, (POTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, Mei03a, TaMeTorenes3a, ’MOpHOreHes3a, NOCTAIMOPHOHAIBHOIO Pa3BUTHUSA,
Pa3sMHOXEHHs,  HWHAMBHAYaJbHOTO  pa3BUTUS  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICUCTBUSI TE€HOB, Te€TepO3uca; JEHCTBUN HCKYCCTBEHHOTO otbopa,
CTaOMIM3UPYIOILETO, JBUOKYILETO U pa3pbIBaIOLIETO €CTECTBEHHOTO
oTOOpa;  aUIOMATPUYECKOr0 W CUMIATPUYECKOTO BUI000pA30BaHMS; BIIMSHUS
NMBIDKYIIMX CHJI DBOJIIOLMHM Ha TEeHOGOHA TOMYJSIUU; TPUCTIOCOOIEHHOCTH
OpraHnu3MoB K CpEac O6I/ITaHI/IH, qepea0oBaHUA HaHpaBHeHI/Iﬁ 3BOJIFOIIMH,
KPYroBOPOTa BEIIECTB U MOTOKA YHEPTHU B IKOCHCTEMAX

ChopMUpPOBaHHOCTh YMEHHsSI BBIICISATH CYIIECTBEHHBIE TPH3HAKH BHPYCOB,
KJIETOK TPOKAPHOT H  DYKAPHOT, OJHOKJIETOYHBIX U  MHOTOKJIETOYHBIX
OpraHU3MOB, BHUJIOB, OMOreoIeHO30B u JKOCHCTEM; 0COOEHHOCTH
mporeccoB  oOMeHa  BEIIeCTB W NPEBpAllleHUs] DHEPrMH B KIETKE,
(doToCHHTE3a, TUIACTHYECKOTO H HSHEPreTHYECKOro OOMEeHa, XEMOCHHTE3a,
MHUTO3a, Me03a, OIUIOAOTBOPEHHS, Pa3BUTHS U PA3MHOXKEHUS, HHIUBUIYATBHOTO
pa3BUTHS opraHu3Ma (OHTOTeHe3a), OOpPHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO
oTOOpa, BHI00Opa30BaHNs, MPUCIIOCOOICHHOCTH OPTaHU3MOB K Ccpejic OOWUTaHUS,
BIIMSIHUS KOMIIOHEHTOB 9KOCHCTEM, aHTPONOT'CHHBIX M3MEHEHHH B JKOCHCTEMAax
CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U MPEBpaIICHUs SHEpTHH B Onochepe

YMeHHne  HCMoNb30BaTh  COOTBETCTBYIOIIME  apryMEHTHI, OHOJOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIS JIOKA3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTHYECKUX TPYII; B3aUMOCBS3U OPIraHU3MOB U Cpe/bl OOUTaHUS; €TUHCTBA
YEeJIOBEUYEeCKUX pac; HEOOXOAMMOCTH 3JI0pOBOro oOpas3a JKHU3HM, COXpPaHEHHS
pa3sHOOOpasusi BUIOB M DKOCHUCTEM KaK YCJIOBHUSI COCYHIECTBOBAHUS TPHUPOIBI U
YeIoBeYecTBa

'YMeHue KPUTHYCCKH OLCHHBATH I/IH(bopMaL[I/IIO OHOIOTMYECKOTO COOCPIKAHUA
HHTCPIIPETUPOBATL OTHYCCKHEC  aACIICKTbl COBPCMCHHBIX HCCHGZ{OBaHI/Iﬁ B
61/IOJ'IOFI/II/I, MCAUILINHE, OHMOTEXHOJIOT HUU; paCCMaTpHUBaTb NI00ATLHBIE DKOJIOTMUECKHE
HpO6J'I€MLI COBPCMCHHOCTU, (bOpMI/IpOBaTB IO OTHOIICHHIO K HHUM CO6CTB€HHYIO
IO3HUIIUIO

Ilepedens 31eMeHTOB coep:kaHus, IpoBepsieMbIX HA EI'D mo 6uoiorun

Kon

HpOBCprCMHﬁ QJICMCHT COACPIKAHUA

1

buonorus kak HayKa. JKuBEIE CHCTEMEBI 1 UX HU3YyUYCHUC
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1.1 CoBpeMeHHasi Oumonorusi — KOMIUIEKCHas Hayka. buoimormueckue HayKu H
M3ydaeMble UMHU npobsembl. @DyHAAMEHTalbHblE, MPUKIAJHBIE U IOHUCKOBBIE
Hay4HbIE CCIIEJOBaHUS B OMOJIOTUH.

3HaueHre OHOJIOrMM B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI
mupa. Ilpodeccun, cBsizanHble ¢ Ouosoruei. 3HaueHHe OMOIOTMH B MPAKTUYECKON
MeSTEIbHOCTU YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SIMCTBE, IMPOMBILIUIEHHOCTH, OXPaHe
PUPOJIbI

1.2 PKuBble cuctemsl Kak npeaMeT u3yueHus: ouosnorun. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO0 COCTaBa, AUCKPETHOCTh M LIEJIOCTHOCTh, CIIOKHOCTh U YIOPSIIOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHHM3alWs, CaMOBOCIIPOM3BEICHUE, DPA3IPAXKHUMOCTD,
M3MEHYHBOCTh, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMil JKUBBIX CHCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIH, TKaHEBBIH,
OpTraHU3MEHHBIH, TOMYJSIMOHHO-BHIOBOM, JKOCHUCTEMHBIH (OMOTEOIeHOTUYECKUA),
ouochepnsiii. [Ipomecchl, mpoucxonsmue B KUBBIX cucTeMax. OCHOBHBIE NMPU3HAKH
krBoro. JKu3Hp Kak popma cylecTBOBaHHUsI MaTepUH

1.3 Metonpl  Ouonormdeckoid  Hayku.  HaOmionmenue,  w3MepeHHe,  AKCIIEPUMEHT,
cucteMaTu3auus, MmertaaHanu3. [loHsATHE O 3aBUCMMOIl M HE3aBUCUMOM MEPEMEHHOM.
[InanupoBanue skcnepumenTta. IlocranoBka u mpoBepka rumnote3. HymeBas rumoresa.
[TonsitTue BBIOOPKH M €€ JOCTOBEpHOCTh. PazOpoc B Ouomormueckux naHHBIX. OleHka
ITOCTOBEPHOCTH  IMOJIYYEHHBIX pE3yJIbTaToOB. IIpUuUMHBI HCKaKEHUS PE3yJIbTAaTOB
pKcriepuMeHnTa. [loHaTHe CTaTUCTUYECKOro TecTa

2 KieTka xak OMOJIOTHYECKasi CHCTEMA

2.1 Knerka — cTpyKTypHO-(yHKIIMOHANIbHAS €IMHHULA )KUBOTO. MICTOpUS OTKpPBITUS KIIETKU.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P.
BupxoB). OCHOBHBIE II0JIO’KEHUSI COBPEMEHHOH KJIETOYHOM TEOpuHU.

MeToasl MOJIEKYISIPHOM M KJIETOYHOW OHOJIOTMH: MHKPOCKOINHUA, Xpomarorpadus,
DIIEKTPOOpE3, METOA MEUYCHBIX aToOMOB, IuddepeHnnanbHoe IeHTpU(yrupoBaHue,
KYJIbTUBUPOBAHUE KIIETOK

2.2 XUMHYECKUN COCTAB KIETKH. Makpo-, MUKpPO- U YIbTPAMUKPOIIEMEHTHL. Boia u ee
[POJIb KaK paCTBOPUTEJIS, pEAreHTa, Y4aCTHE B CTPYKTYPUPOBAHUHU KIIETKH,
TeIUIoperysiiuyi. MuHepallbHble BellleCTBA KIETKH, UX Onoornyeckas pois. Posb
KAaTHOHOB Y aHMOHOB B KJIETKE.

buonorndeckue mnonuMmepsl. beakn. AMUHOKHCIOTHBIM coctaB OenkoB. CTPYKTyphI
OenkoBOM MoJieKyJnbl. [lepBuuHas cTpykTypa Oenka, TENTHAHAs CBsA3b. BTopuuHas,
TpETUYHAsI, YeTBEPTHUHAsA CTPYKTYphI. JleHaryparus. ColicTBa 6enkoB. Kimaccudukanms
0enkoB. buonoruueckue GyHKIUN GEITKOB.

YrneBonel. MoHocaxapupl, AuMcaxapuibl, OJMrocaxapusl U mojucaxapuisl. O0mui
[UIaH CTPOEHUs U (PU3MKO-XMMHUUYECKHE CBOMCTBA yrieBoJoB. buonornueckue GpyHkuuu
YTJIEBOZOB.

Ulunuael.  T'uppodwmnsHo-ruapodoOHBIe  cBodicTBa.  Kiaccudukamuss — numumos.
Tpurauuepuns!, Gochoaunuabl, BOCKH, CTepouasl. buonornueckue GpyHKINM JTUMHATOB.
OOmue cBoiicTBa OWMONOTMYECKUX MeMOpaH — TEeKy4yecTb, CIOCOOHOCTh K
CaMO03aMbIKaHUIO, ITOJIYIIPOHULIAEMOCTb.

Hyxnennossle kucnotel. JJHK u PHK. Ctpoenue HyknenHoBbix kucior. Hykneotuast.
[Mpuanun xomrmnementapHocTd. [IpaBumo Yaprapda. Crpykrypa HHK — nBoiinas
cniupanb. Mectonaxoxaenue u ouonorndeckne ¢pynkuuu JJHK. Buapsr PHK. ®Oyakmnun
PHK B kietke.

Ctpoennie monekynbl AT®. Makposprudeckue cBsa3u B Mosiekyine AT®. buonornueckue
¢dbynknun  AT®. BoccraHoBieHHBIE TMEPEHOCYMKH, WX (YHKIMH B KIETKE.
CexBenupoanue JJHK.

CtpykTypHasi Ouonorus: OMOXUMHYECKHE M OMO(pU3NYECKHE MCCIEeIOBaHMs COCTaBa U
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2.3 THUIBl KIETOK: dyKapuoTHUYECKass ¥ MpokapuoTHueckas. CTpyKTypHO- (yHKIIMOHAIBHBIC
00pa3oBaHUs KIETKH.

CTpoeHue mpOKApUOTHUYECKOW KieTku. KiletouHass cTeHka OakTepuwii u apXxeu.
OCcOOEHHOCTH CTPOCHHS TeTepoTpodHOM M aBTOTPOMHON MPOKAPUOTHYECKUX KIIETOK.
MecTo 1 poJib MPOKapUOT B OHOIIEHO3aX.

Ctpoenue 1 QyHKIIMOHUPOBAHUE DYKAPHOTHUECKON KieTKu. [Inasmarnyeckas memOpaHa
(mmazmanemma). CTpyKTypa IUIa3MaTUdecKod MeMOpaHbl. TpaHCHOPT BEIIECTB uepes
Ma3MaTH4decKyr0o MeMmOpaHy: maccuBHBIA (muddy3ms, obnerdenHas auddys3us),
AKTUBHBIA (TIEPBUYHBIA M BTOPWYHBIA aKTUBHBIM TpaHCopT). [lomympoHumaemMocTsb
MeMOpanbl. PaboTa HaTpuii-KaineBOro Hacoca. DHIOIMTO3: IMMHHOIUTO3, (aromuTos.
Dx3omuTo3. Kierounas crenka. CTpykTypa W (pYHKIMH KJIETOYHOW CTCHKH PACTCHHH,
rpuOoB.

[{utornasma. Lluro3ons. Llutockener. [IBmkeHue nurorazMbel. OpraHOHIBI KIIETKU.
OnHomeMOpaHHBIE OpraHOMIBI KJIETKH: sHaortazmarndeckas cers (OIIC), ammapar
["onbKH, JIN30COMBI, UX CTpOEHHE U (DYHKLIHUU.

B3anMocBs3p OIHOMEMOpaHHBIX OpraHouaoB KieTku. CTpoeHHe TIpaHyIIPHOTO
petukynyma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ maakuit
(arpaHyIsIpHBINA) DHIOIUIA3MaTHYeCKUil peTHKynyM. CekperopHass (QyHKIMs ammapara
lonpaxu. TpancnopT BeHIECTB B KJETKe. Bakyonu pacTUTENnbHBIX KIETOK. KiieTouHbIiM
cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUABI KIETKH: MUTOXOHIPUH, TUIACTHAbI. CTpoeHue u (yHKIHH
MUTOXOHAPUN ¥ TuTacTul. [lepBUUHbIe, BTOPUYHBIE U CJIOKHBIE TIJIACTHIbI
(hOTOCUHTE3UPYIONINX SYKapHOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEMKOTIIACTHI BHICIITMX
[pacTeHHUil.

HememOpannble opraHon sl kieTkd CTpoeHHe U (pyHKIUNM HEMEMOpPaHHBIX OPraHOU]IOB
KineTku. PuGocombl. MukpodumiaMmeHTsl. MpleuyHble  KIETKA. MUKPOTPYOOUKH.
Knerounsiii nieHtp. CTpoeHHE M JIBUIKCHHE XT'YTHUKOB W PECHHYEK. MUKPOTPYOOUKH
nuToria3mel. LleHTpHOEb.

SAnpo. OGonouka siapa, XpOMATHH, KapUOIUIa3Ma, SIIPHIIIKH, UX CTPOCHHE W (DYHKIUH.
SnepHbiit  OenkoBBI MaTpukc. [IpoCTpaHCTBEHHOE pAacIOIOKEHHE XPOMOCOM B
uHTep(hazHoM siipe. benku xpoMaTnHa — THCTOHBI.

Kinerounble  BkItoueHus. CpaBHHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTETHHOM, KUBOTHOU, TPUOHOM)

24 ACCUMIITALINS U TUCCUMIJISILIUS — JIBE€ CTOPOHBI MeTaboiau3Ma. Tumbel oOMeHa BEIIECTB:
aBTOTPO(dHBI U reTepoTpodHbIA. YyacTue KuCIOpoAa B OOMEHHBIX Ipoleccax.
OHepreTuueckoe oOecredeHue kieTku: npeBpameHne AT® B 0OMEHHBIX Mpoleccax.
@DepMeHTaTUBHBIA XapakTep peakiuil KiIeToyHoro merabonusma. DepMeHTHl, uX
CTpOoeHHe, CBOHCTBa M MexaHM3M JelictBus.  Kodepmentel. OTinnuus ¢epMEHTOB
0T HEOPraHMYeCKUX KaTalnu3aTopoB. benku-akTuBaToppl U O€JIKH- HHTHOUTOPBI.
3aBUCHUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKLUH OT pa3In4HbIX (PaKTOPOB.
[lepBU4YHBIA CHHTE3 OPTAHUYECKUX BEIIECTB B KieTke. DotocuHTe3. Poib Xoporiactos
B npouecce porocunTesa. CeToBas u TeMHOBast ¢a3bl. [IpogyKTUBHOCT (OTOCHHTE3A.
BiusHue pasnuuHbIX (AKTOPOB Ha CKOPOCTb (hoTOCHHTE3a. 3HaUeHUEe (POTOCHHTE3A.
XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUGHUIMPYIOIINE
OakTepuu, iKeae300aKTepuu, CepoOAKTEpUHU, BOJOPOJIHBIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

/AHa3pOoOHbIe opraHu3Mbl. Buasl 6poxenus. [IpogykTsl OpoKeHUS M UX HCIIOIb30BaHUE
YEeJTOBEKOM. AHA’pOOHBIE MHKPOOPraHM3Mbl KaK OOBEKTHl OHOTEXHOJOTMH U
BO30yauTETN OOJIC3HEH.

IASpOOHBIE OPraHU3MBbl. DTallbl 3HEPreTHYECKOro OOMEHa.
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[ToaroToBUTENBHBIN 3TaIl. [ THKONIHM3 — OECKUCIOPOAHOE PACIIEIUICHHE TITFOKO3BI.
buonornyeckoe OKHCICHUE, WIKA KJICTOYHOE JbIXaHue. Pollb MUTOXOHAPHIA B TIpoIleccax
OHMOJIOTMYECKOTO OKHCIICHHUSI. Huknuaeckue PEaKIi. OxucnurenbHOE
dochopunupoBanue. [IpenmymiectBa a’poOHOro myTH oOOMEHA BEIIECTB TEpen
aHa’pOOHBIM. D(PPEKTUBHOCTH IHEPTETUICCKOTO OOMEHA

2.5 Peakuyn MatpuuHoro cuHresa. [IpMHIMI KOMIIJIEMEHTAPHOCTH B peakLUsAX MaTPUYHOI'O
cuHTe3a. Peannzanus HacnencTBeHHONW MH(opMalyy. ['eHeTHUeCKuii KO, ero cBoicTBa.
Tpanckpunmuss —  Marpuudsld  cuHTe3  PHK.  [IpyuHmmMnel — TpaHCKpUIILIMK:
KOMILIEMEHTapHOCTh, aHTUIIAPAIIIIEIBHOCTh, aCUMMETPUUHOCTb. TpaHCIIALNS U €€ ATAaIbI.
Yuactue tpancnoptHeix PHK B OmocunHTese Oenka. YcioBusi OuocuHTe3a Oernka.
KonupoBanue aMuHOKHCIOT. Poib prbocom B 6GuocuHTe3e Oernka.

Opranusanuss T€HOMa Yy IPOKApHUOT U 3SYKapuoT. Perynsmus akTUBHOCTH T'€HOB Y
npokapuoT. I'unoresa onepona (®. XKaxo0, JK. Mano). Perynsanus oOMeHHBIX IPOLECCOB
B kieTke. KileTouHnslil romeocTas.

Bupycel — HekeTouHble (JOPMBI )KU3HU U 00IUraTHble napasutbl. CTpoeHue NpOCThIX U
CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(haros.

BupycHbie 3a0oneBaHHs 4eJOBeKa, JKUBOTHBIX, pactenwit. CIINJ, COVID- 19,
COLMAJIbHBIE U MEIULIMHCKUE NTPOOIEMBI

2.6 Knetouynslii nuki, ero mepuonasl u perynsius. Wurtepdaza m muto3. OcoOeHHOCTH
MpoleccoB, TMpoTekaromux B wuHTepdasze. I[loaroToBka KIETKHM K  JICJICHHIO.
[IpecunTeTnuecknii  (MOCTMUTOTUYECKUN), CHUHTETUYECKUH M TMOCTCUHTETHYECKHUI
(MpeMUTOTHUYECKUI ) TeprOoabl HHTEP(]a3bI.

MaTpu4HbII cunres  JHK-pennukanus. [Mpunnuner  permmkanuu — JHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CHUHTE3, aHTHUNAPAJUIEIBHOCTh. MexaHu3M
permukarun  JIHK. Xpomocomel. Ctpoenue xpomocoM. Temomepsl W TeiaoMmepasa.
XpOMOCOMHBI HA0Op KIETKH — KapHOTHIL. JIUTUIOMAHBIA W TaluIOMIHBIA HaOOPHI
xpoMocoM. I'omonoruuHbe XpOMOCOMBIL. [10J10BBIE XpPOMOCOMBI.

Jlenenne xietkn — mMuto3. CTagud MUTO3a M MPOUCXOJSIINE B HUX IMPOLECCHl. THIIbI
muto3a. KapuokuHe3 W uutrokuHe3. buosormyeckoe 3HaueHue MmuTo3a. Perymsnus
MUTOTHYECKOTO IUKJIA KIIeTKH. [I[porpamMmmupyemMast KiieTouHasi TMOeNb — aromnTo3.

CDyHKI_II/IOHaJ'ILHaSI I'CHOMHKaA

3 Opranusm kak Ouooruueckas cuctema

3.1 OHOKJIETOYHbIE, KOJIOHWATIbHBIE, MHOTOKJIETOUHbIE OPTraHU3Mbl 1 MHOTOTKaHEBbIE
OpTraHU3MBI.
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DopMBl pa3MHOXKEHHs OpPraHMU3MOB: Oecriosioe (BKJItOYash BEreTaTMBHOE) U IOJIOBOE.
Buner  Oecnooro  pa3MHOMKEHHMS:  IIOYKOBaHME, CHOpYJALMsS,  (parMeHTanus,
KJIIOHUPOBAHHUE.

[TonoBoe pa3mHoxeHue. [lonoBble kieTku, winm ramersl. Meio3. Cragun Meiosa.
IToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buosorndeckuii cmsica Melo3a U
110JI0BOT'O IIporiecca. Meio3 u ero MecTo B )KM3HEHHOM IMKJIE OPIaHU3MOB.
[IpenzaponpiieBoe  pa3BuTHe. lameroreHe3 y KHUBOTHBIX. [losoBble JKene3bl.
OOpa3oBaHne M pa3BUTHE TOJNOBBIX KiIeToK. CrepmaroreHe3 u ooreHe3. CTpoeHHe
MOJIOBBIX KJIETOK. OmIoA0TBOpeHHE U AMOPHUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrocoObl
OILIOIOTBOPEHHUS: HApyKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuayansHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). CTaguu SMOprOTreHe3a JKUBOTHBIX
(ma mpumepe usarymku). Jpobnenme. Tumbl apoOnenus. OCOOSHHOCTH IpOOJICHUS
MJIEKOITUTAIOMINX. 3apOIBIIIEBBIC TUCTKH (TaCTPyIIsALus). 3aKiIafKa OPraHOB U TKaHEeH U3
3apOJBIIIEBBIX JIMCTKOB. B3amMHOE BIUSHHE 4YacTel pPa3BUBAIOMIETOCS 3apOJbIIIa
(oMOpuoHaNbHAS WHAYKIHS). 3akiajKa IUlaHAa CTPOCHUS >KHMBOTHOTO KakK pe3yibTaT
MepapXUIECKUX B3aWMO/IEHCTBU I TEHOB. Brnusane Ha »MOpHOHANBHOE
pa3BUTHE pa3IMUYHBIX (DAKTOPOB OKpyKaromen cperasl. POCT u pa3BuUTHE KHUBOTHBIX.
[ToctomOpuonaneHbIii  mepuon. [IpsmMoe w  Hempsimoe pasBuTHe. Pa3Butue ¢
MeTaMOp(o30M y OEClO3BOHOYHBIX M IMO3BOHOYHBIX KMBOTHBIX. buomormueckoe
3HAYeHHE TMPSMOTO0 M HENpsSMOro Pa3BUTHs, UX PACHPOCTPAHEHHE B IMpHpoOjE. THIIbI
pocta KHUBOTHBIX. DakTOpbl pErysiUUM pOCTa KHUBOTHBIX U uyenoBeka. Craauu
HOCT3M6pI/IOHaHI)HOFO pPa3BUTHA Yy JKHUBOTHBIX W UYCJIOBCKA. HepI/IO)IbI OHTOTI'CHE3a
YeoBeKa.

Pasmuoxxenne u  pasButue pacteHuil. [ameropur wu cmopodur. Meio3z B
PKU3HEHHOM LIMKJIe pacTeHuil. OOpazoBaHue crop B mpolecce meito3a. ['amerorenes y
pacteHuii. OIUIOOTBOPEHHE U Ppa3BUTHE PACTUTEIBHBIX OpraHu3MoB. JIBoitHoe
OIUIOZAOTBOPEHUE y IIBETKOBBIX pacTeHuid. OOpa3oBaHME U  pa3BUTHE CEMEHHU.
MexaHu3Mbl PErysiiid OHTOT€HE3a Y PACTEHHUM U KUBOTHBIX

32 Mcropust CTAaHOBJIEHUS M Pa3BUTUS TEHETHKM Kak Hayku. OCHOBHBIE T'€HETUYECKUE
MOHSATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIJICJIbHBbIE T€HBI, aJbTEPHATHBHBIC
MpPU3HAKK, JOMMHAHTHBIA W PELECCUBHBIN MPHU3HAK, TOMO3UTOTa, TE€TEPO3UT0Ta, YUCTas
MUHMUS,  THOpPHIBI, TEHOTHMN,  (DEHOTHIL. OCHOBHBIE ~ METOJIbI T'€HETHUKHU:
THOPHUIO0IOTUYECKUH, IUTOIOTHYECKUN, MOJICKYISIPHO- TeHETUIECKUI

33 Monorubpunnoe ckpeuBanue. IlepBbiii 3akoH MeHaenss — 3aKOH €IUHOOOpa3us
rUOpUIOB TIepBOTO TOKOyeHHs. [IpaBmiio nmomuHMpoBaHus. BTtopoit 3akoH Mennmens —
3aKOH  pacIIeIUICHWs TMpHU3HaKoB. [luTojmormdeckne OCHOBBI ~ MOHOTHOPHIHOTO
ckpeluBaHud. [ umoTe3a YucTOTH raMer.

AHaNM3UpYIOIlee CKpemuBanue. [[poMexyToUHbIN XapakTep HaCIeIOBaHHUS.
Pacieniienre npru3HaKoB MPU HETIOJIHOM JOMUHUPOBaHUH. J{UrHOpuaIHOE CKpelBaHue.
Tperuii 3axkoH MeHienst —3aK0OH HE3aBUCUMOT'O HACJIEIOBAHUS ITPU3HAKOB.
[{uTomornyeckrie OCHOBBI TUTMOPUIHOTO CKPEIIMBAHUS.

CuermieHHoe HaclieoBaHue npusHakoB. Pa6otsl T. Moprana. CuernyieHHOe HaclleZloOBaHNe
T€HOB, HapyIIIEHNE CUEIUICHHS MEXly TeHaMHU. XPOMOCOMHAsl TEOPHUS HACIIECTBEHHOCTH.
['enetnka mosa. XpoOMOCOMHBIM MEXaHHU3M OINpEACNIeHUs 1Moja. AYTOCOMBI U TOJIOBbIE
XpoMOCOMbI. ['OMOraMeTHbIN U reTeporaMeTHbIi noil. ['eHeTnueckasi CTpykTypa mojaoBbIX
xpoMocoM. HacnenoBanue mpH3HAKOB, CHEIUIEHHBIX C MOJOM. ['€HOTUI KaK LeIOCTHAast
cucteMa. lIneloTponus — MHOXKECTBEHHOE JEWCTBHUE TeHAa. MHOXECTBEHHBIN alIeIu3M.
BzanmoneiicTBre HealienbHbIX reHoB. KommementapaocTs. Onucras. [Tomumepus
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34 B3anMopeiicTBie TeHOTHIIa W cpenbl mpu (GopmupoBanun ¢eHoTHuna. M3MeHYnBOCTH
Mpu3HaKkoB. KayecTBEHHBIE M KOJIMYECTBEHHBIE NPU3HAKA. BuAbl HN3MEHYUBOCTH:
HEHACJICICTBEHHAS U HACIICACTBCHHA.

MonupurkanroHHas W3MEHYHBOCTh. Poib cpenbl B GpopMHUpOBaHHHM MOAU(DUKAIMOHHON
n3MeHunBocTH. Hopma peakunu npuszHaka. BapualMoOHHBIN psii M BapUallMOHHAsI KpUBas
(B. Noranucen). CBoiictBa Moau(pUKAITMOHHONW U3MEHYUBOCTH.

["eHoTHIHUUYeCKasT M3MEHYMBOCTH. (CBONMCTBA T'€HOTUIIHMYECKOM HW3MEHYUBOCTU. BUIBI
FeHOTUIHYECKON U3MEHYMBOCTH: KOMOWHATHUBHAS, MyTallHOHHAsL.

KoMOuHaTuBHAss M3MEHYMBOCTh. Meio3 U TMOJI0BOM MPOIECC — OCHOBA KOMOWHATHBHON
M3MEHUYUBOCTH. Ponb KOMOMHATMBHON HW3MEHYMBOCTH B CO3/IaHUM TE€HETUYECKOTO
pa3HooOpasus B mpe/eiax OaHOTO BU/A.

MyTauMoHHasT W3MEHYMBOCTh. Buabl MyTaluii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W WHAYUUPOBAaHHBIE MyTalMH. SAepHble M IUTOIIa3MATHUYECKHE
MyTanuu. CoMaTHYeCKHe W TOJOBbIE MyTauuu. [IpUYmMHBI BO3HUKHOBEHHUS MYyTallUil.
MyTareHbl U MX BJIMSHHE HAa OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO IMpolecca.
3aKOH TOMOJIOTUYECKUX pSAIOB B HacieactBeHHoW wusMmenunBoctd (H.U. Basuios).
IBHesiiepHast H3MEHUHUBOCTh M HACJIEICTBEHHOCTh

3.5 Kapuotun denmoBeka. MexayHapoJaHas MporpaMma HCCIEIOBAaHUSI T€HOMa YeJIOBEKa.
MeTtoapl  W3y4YeHUST ~ TIEHETUKH  YEJOBEKa:  TeHEaJOTHYeCKUH,  OJIM3HEIOBBIMH,
IIUTOTEHETUYECKUH,  TOMYJISIIUOHHO-CTATUCTUYECKUNA,  MOJICKYJISIPHO-TEHETHYECKUN.
CoBpemeHHOE omnpeielieHre TeHOTHIIA: IIOJITHOTCHOMHOE CEKBEHUPOBAHMUE,
TEHOTUIIUPOBAaHUE, B  TOM yucie c¢ nomonlsto II[[P-ananmu3a. HacnencteenHsie
3a0oyieBaHMsl 4eloBeKa. ['€HHbIE M XPOMOCOMHBIE OOJe3HHM 4denoBeka. bonesnm ¢
HacleJICTBEHHON MPeJIpacloyio)KEHHOCThIO. 3HAYEHUWE MEAMIIMHCKOW TEeHETHKU B
MpEeIOTBPAIICHUH U JICYCHUN TeHEeTHUECKHUX 3a00sieBanuii yenoBeka. CTBOJIOBBIE KIETKU

3.6 [lomectukanus M celeKuus. 3apoXkAECHUE CEIEKUMH M JoMmecTukanuu. Yuenue H.U.
BapuiioBa 0 1eHTpax MPOUCXOXKJEHUS U MHOrooOpasusi KyJlbTypHbIX pacTeHuil. Poub
CEJIEKIMU B CO3JaHUHM COPTOB PAaCTEHUN W NOpoJ *KUBOTHBIX. CopT, mOpoAa, LITaMM.
3aKOH TOMOJIOTHYECKUX PSAAOB B HaciencTBeHHOM u3MeHunBoctu H.M. Basumiosa, ero
3Ha4YeHHE JJIs1 CEJIEKLINOHHOMN paboThl.

MeToael  ceneKUMOHHOM  paboTbl.  MckyccTBeHHBIM ~ OTOOp: MAaccoBbIl M
WHIMBUya bHBIA. DTanbl KOMOMHAIIMOHHOM CeJeKInu. VcnpiTanne mpou3BOAUTENEH 110
moToMcTBY. OTOOp MO T€HOTHITY C TIOMOIIBIO OIEHKH (PEHOTHUIIa TOTOMCTBA M OTOOP IO
reHOTHUITy ¢ momoibio aHanuza JJHK.

VIcKyCCTBEHHBII MyTareHe3 KakK METOJ| CEJICKITMOHHOW paboTel. PanuanuoHHBIA H
XUMHUYECKUN MyTareHe3 Kak HCTOYHHMK MyTalui y KyJIbTYpPHBIX (DOpM OpraHu3MOB.
lcnonp30BaHNEe T'€HOMHOI'O PENAaKTUPOBaHUS M MeToJI0B pexomMOuHaHTHBIX JIHK nms
[IOJIyYEHHsI UICXOJIHOI0 MaTepHaa JJisl CEIeKLUN.

[Monyyenune mnonuriouaoB. BuyTpuBHMmoBas rubpunuzanus. biuskopoacTBeHHOE
CKpelluBaHue, Wiau HHOpuauHI. HepoacTBeHHOe cKpelluMBaHuEe, WM ayTOPUAMHI.
l'erepo3uc u ero npuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekiuu. OtaaneHHas
rubpuanszanus. IIpeomonenne Oecrioaus MEXBHUIOBBIX THOpuaoB. JlocTikeHHs
CEJIEKLIMU PACTEHUI U KUBOTHBIX

3.7 OOBEKTBI, MCIOJIb3yeMble B OMOTEXHOJOIMH, — KIETOUHBIE U TKAHEBbIE KYJBTYpBHI,
MHUKPOOPTaHU3MbI, UX XapaKTepUCTHUKA. TpaauiuoHHasi OMOTEXHOJIOTH: XJIeOOoNeueHuE,
MOJTy4YEeHHE KHCJIOMOJIOUHBIX MPOAYKTOB, BHUHOAENHE. MUKPOOHOIOTHYECKUH CHHTE3.
OOBEKTBI MHKpOOHOIOTHUECKUX TexHojorui. IIpom3BoacTBo Oeika, aMHHOKUCIOT U
BUTAMHHOB. VICKYCCTBEHHOE OIUIOAOTBOpEHHE. PEKOHCTpykuus  SHLEKIETOK U
KJIOHHPOBAHUE )KUBOTHBIX. METO/] TpaHCIIIIaHTALUU SEP KIIETOK.
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XpoMocoMHass M TI'eHHasg  MHXeHepus.  VICKyCCTBEHHBII  CHHTE3 I'eHa U
KoHcTpyupoBanue pekomOnHaHTHBIX JIHK. JlocTmkeHHs u mepcreKTuBBI XPOMOCOMHOMN
M TEeHHOW WHXKeHepuu. MeaunuHckue OWOTexXHOJOTuH. VCmoiapb30BaHHE CTBOJIOBBIX

KIICTOK

4 CucremMa 1 MHOT0OOpa3ne OpraHu4eckoro Mupa

4.1 buonorndyeckoe paszHooOpasme oprann3moB. CoOBpeMEHHas CHCTEMa OPTaHUYECKOTO
mupa. [IpuHnune! kinaccudukanuu opraHu3MoB. OCHOBHBIE CHCTEMATHUYECKHE TPYIIIIBI
OpPraHH3MOB.

OCOOEHHOCTH CTPOEHUS U )KU3HEAEATEIBHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepun,
apXeW, OJHOKJIETOYHbIe TpHUOBI, OIHOKIETOYHBIE BOJOPOCIH, JPYrH€ TMPOTUCTHI.
KononunanpHele OpraHu3Mbl. J[BU)KEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMeOOUIHOE,
PKIYTUKOBOE, PECHMYHOE. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. PasgpakuMocTs y
0JTHOKJIETOYHBIX OpPTraHU3MOB. TakCHCHI

4.2 MHOroKJIeTOUHbIe pacTeHusl. B3auMoCBsI3b yacTeld MHOTOKJIETOYHOI'O opraHu3ma. TKaHu,
OpraHbl U CUCTEMBbI OPIaHOB MHOT'OKJIETOUYHOr0 opraHu3mMa. OpranusM Kak eIMHOe LieJoe.
Tkanu pacreHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpas3oBarenbHasi, IOKPOBHA,
pOBOJAIIAs, OCHOBHAas, MexaHuuyeckas. OcoOeHHOCTM  cTpoeHHus, (yHKUuN u
[PACIIOJIOKEHHsI TKAHEN B OPraHax PaCTeHUU

43 BereratuBHBIE W TEHEPATUBHBIE OpraHbl pacTeHud. DOYHKIUM OPraHOB M CUCTEM
opranoB. Kapkac pacteHuil. JIBU)KEHHE MHOTOKJIETOUHBIX PACTEHHUW: TpPONHU3MBI U
HacTuu. [lorioimieHre BOABI, YIJIEKHCIOrO ra3a U MUHEPAIbHBIX BEIIECTB PACTEHUSIMHU.
pixanue pactenwit. Juddysus razoB uepe3 MOBEPXHOCTh KIETKH. TpaHCIIOPTHBIC
CUCTEMBbl pacTeHui. Bbinenenue y pacteHui. 3amuTa y MHOTIOKJIETOYHBIX PAaCTEHUU.
Kyrtukyna. Cpenctsa nacCUBHOM M XUMHUYECKON 3a1IUThl. OUTOHIIMIBI.

PasgpaxxuMocTs M peryiasuus y opraHu3moB. Pasgpaxumocts M perynsuus y
MHOTOKJIETOUHBIX pacTeHUM. POCTOBbIE BelllecTBAa U UX 3HAYEHUE

4.5 MHOTOKJIETOYHbIE JKMBOTHBIE. B3auMOCBsI3b 4YacTell MHOTOKJIETOYHOTO OpTraHu3Ma.
TkaHu, opraHbl U CHCTEMbl OpPraHOB MHOTIOKJIETOYHOro opraHu3ma. OpraHu3Mm Kak
eauHoe ueinoe. I'omeocta3. TkaHU >KUBOTHBIX M 4YeNOBeKa. THUIBI KUBOTHBIX TKAHEMU:
PIUTENNANIbHAS, COCAMHHUTEIbHAS, MbIIIeYHas, HepBHas. (OCOOCHHOCTH CTpPOEHUS,
(byHKIMIA 1 pacroO>KEHNs TKAHEH B OpraHax JKUBOTHBIX U YEJIOBEKa

4.6 OpraHbl 1 CUCTEMBI OPTaHOB JKMBOTHBIX. DYHKIIMK OPraHOB U cUCcTeM opraHoB.  Omopa
Teqa  opraHu3MoB.  CkeneTbl  OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KUBOTHBIX.
Hapy>xHbIil 1 BHyTpeHHUH ckeneT. CTpOeHUE U TUIbl COETMHEHUS KOCTEH.
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JIBroKeHuE MHOTOKJIETOYHBIX KUBOTHBIX. [IuTaHue *UBOTHBIX. [lMTaHME MO3BOHOYHBIX
PKUBOTHBIX. J[pixaHue >KuBOTHBIX. KokHOE npixanue. JKaOepHOe U JIerouHOe JbIXaHHe.
JIpIXaHuEe ITO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLIMOHHOE YCIIO)KHEHHE CTPOEHHUS JIETKHX
[MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelnpHas cucTeMa 4enoBeka. MexXaHW3M BEHTUIISALUHU
MErKUX Yy NTUL M MIIEKONUTAKOUIMX. TpaHCIOPT BEIIECTB y OpraHu3MoB. TpaHCHoOpT
BELIECTB Yy JKUBOTHBIX. KpoBeHOCHas cucrema u ee opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHbIX. Kpyrm KpoBooOpaiieHus. OBOJIOIUOHHBIE YCIOXKHEHUS
CTPOEHUsI KPOBEHOCHOM CHCTEMBI MMO3BOHOYHBIX KUBOTHBIX. Brigenenue y
opraHu3moB. Beiienenue y xuBoTHbIX. CokpartuTenbHble Bakyoau. OpraHbl BbIIEICHHUS.
CBsI3p NOJIOCTH TeJla ¢ KPOBEHOCHON M BBIJACIUTENIBHOM cucTemMamu. Bbigenenue vy
MO3BOHOYHBIX JKUBOTHBIX. 3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX
MpoU3BOAHbIE. Pa3ipakMMocTh W peryiasiuus y OpraHu3MoB. Pa3apakumocTs y
OJHOKJIETOYHBIX ~ Opranu3smMoB. Takcucel.  PazgpaxkumocTts © perymsimus  y
MHOTOKJIETOUHBIX pacTeHHil. POcTOBBIE BelIeCTBA U UX 3HAUYEHUE.

Hepsnast cuctema u pedaekTopHasi peryisinus y MHOTOKJICTOYHBIX KUBOTHBIX. HepBHas
CUCTEMA U €€ OTAENIbl. DBOJIOUHMOHHOE YCJIOKHEHHE CTPOCHHMS HEPBHOW CHCTEMBI Y
PKUBOTHBIX.

Pa3paboTka anropuTMOB M mporpaMMm st dPQPeKTUBHON (YHKIIMOHAIBHOW aHHOTAIlUU
r€HOMOB, TPAHCKPHUIITOMOB, IPOTEOMOB, METAa0O0JOMOB MHMKPOOPIaHHW3MOB, pacTEHUH,
PKUBOTHBIX U Y€JIOBEKa

5 OpFaHI/I3M YCJIOBCKA 1 €T0 3J0POBLE

5.1 Opransl M CHCTEMbI OpraHoB uenoBeka. OTnaensl TOJOBHOIO MO3ra IMO3BOHOYHBIX
KUBOTHBIX. Pednexkc u pedrexkropHas myra. be3yciioBHbE W YCIOBHBIE PEQIIEKCHI.
['yMopasibHasi peryisduus ¥ SHAOKPHUHHAs CHCTeMa XUBOTHBIX M 4esjoBeka. JKemnessl
DHIOKPUHHON CUCTEMBI U MX TOPMOHBI. [leiicTBUE rOpMOHOB. B3anMOCBSA3b HEPBHOU U
SHAOKPUHHOM cucteM. ['mnoranamo-runogusapHas cucrema. Pedrexc u pedaexropHas
nyra. be3ycioBHbBIE U yCTIOBHBIE pedIeKCh

52 3ammra opraHm3Ma oOT OomesHeidl. MmmyHHas cucrema denoBeka. Kietounblii u
rYMOpaJIbHBIM UMMYHUTET. Bpoxk/1eHHBIN, MTPHOOpETeHHBIN ceUpHUUecCKUii UMMYHUTET.
Teopust kioHanbHO-cenekTUBHOTO nMMyHuTeTa (I1. Dpnux, ®.M. bepner, C. Tonerasa).
BocnanuTenbHble OTBETHl OpraHu3MOB. Poib BpOXKIEHHOTO MMMYHUTETa B pPa3BUTHHU
CHCTEMHBIX 3a00JIeBaHUH

53  [KpoBeHocHas cucreMa 1 ee opransl. Cep/ie, KpOBEHOCHBIE COCYBI M KpoBb. Kpyru
KpoBooOpameHus. Pabora cepama u ee perynsnus

54 /Ipixanue genoseka. [lnddy3us razoB depes3 MOBEepXHOCTh KJICTKH. [[pIxaTenpHas cucrema
uenoBeka. /[pIxaTenpHas MoBepXHOCThb. Perynsanus apixanus. JlprxarenbHble 00beMbl

5.5 [MumeBaputenbHas  cucreMa  4enoBeka.  OTnaensl  NMILEBAPUTEIBHOIO  TPAKTA.
[MumeBapuTenbHble XKene3bl. BHyTpUIIOI0CTHOE U BHYTPUKIIETOUHOE MUIIEBAPEHUE

5.6 [[HoxkpoBel u ux mnpou3BogHbie. Opranbl BbaeneHus. l[louku. CrtpoeHue u
¢dbyHkuroHupoBaHue HeppoHa. DUIBTpanus, CEKpelus W OO0paTHOE BCAChIBAaHHE Kak
MEXaHU3MBI pabOThI OpraHoB BeljeneHus1. OOpa3oBaHHe MOYH Y YETIOBEKa

5.7 JIBum>keHue yenoBeka: MplleyHasi cuctema. CKeneTHble MBIIIIBI U UX paboTa. CTpoeHue u
TUIIBI COETUHEHNS KOCTEN

6 Teopust sBomonuu. Pa3sutue xu3Hu Ha 3emiie
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6.1 OpomonnoHHas Teopus Y. lapsuna. [Ipeanocbuiku BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb
W Hay4Has jestenbHocTh Y. JlapBuHa.

JIBrokymme cuibl 3BoyonuMu  BuAoB 1o Y. JlapBuHy (BbICOKas HWHTEHCUBHOCTb
[Pa3MHOXKEHHSI OpPraHU3MOB, HACIEJICTBEHHAs! M3MEHYHBOCTb, OOpHOa 3a CyIECTBOBAHUE,
€CTECTBEHHBIN U MCKYCCTBEHHBIN OTOOP).

Oc¢opminenne cuntetnueckol Tteopun sBomouuu (CTD). He#tpanbHas Teopus
sBotoIMU. COBpeMEHHas 3BOJIIOLIMOHHAS OMOJIOTHS. 3HAUEHUE HBOJIIOLMOHHON TEOpHUHU B
(bopMUPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MHpa

6.2  [[lomynsmusi Kak >JIEMEHTapHas eJuHHIA 3BOJIONNH. COBpPEeMEHHBIE METOMABI OLEHKH
FEHETUYECKOTO pPa3HoOOpa3usi W CTPYKTypbl momyiasuuii. M3meHenume reHodoHIA
MOMYJISAILMK KaK JJIEMEHTapHOE JBOJIIOIIMOHHOE SBJICHHE. 3aKOH TI'e€HETHYECKOTro
paBHOoBecus JIx. Xapau, B. BaitnOepra.

OneMeHTapHble (aKTOPhl (IBMKYIIHE CHIIBI) S3BOJTIONHMHA. MyTallMOHHBIN IpoIiecC.
KoMmOunaTuBHass wW3MeHYMBOCTh. Jlpelid TEeHOB — ciydaiiHble HEHANpaBIeHHBIC
M3MEHEHHS YacToT ajuienied B momyisiiusax. Jddext ocHoBarens. Murpamuu. M3onsamus
MOMYJIAIUiA: Teorpadudaeckas (MpoCcTpaHCTBEHHAs), Onoorudeckas (pernpoyKTUBHAS).
EctrecTBeHHBII OTOOpP — HampaBisitouuii (akrop sBomtoruu. POpMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMN, CTAaOWIM3UPYIOMINNA, pa3pbIBAONINi (Iu3pynTuBHBIN). IlomoBoit
oTOOD.

[TprcroCcOOIeHHOCTh OPraHW3MOB Kak pPe3yJldbTaT MHKPOIBOJIOLWU. BO3HHMKHOBEHHE
npucriocoOieHuit  y  opranu3MoB.  Apomopdo3bl u  uwamoazantanuu. llpumepst
npucnocoOyieHui y opraHu3MoB. OTHOCUTENBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.
Bun, ero xpurepun u CTpykTrypa. BumooOpazoBanue Kak pe3yabTaT MHKPOIBOJIOLUH.
M3omsiiust — kimo4yeBor (haktop BHI00OpazoBaHus. [lyTu u cmocoObl BHI00Opa30BaHUS:
aionarpuyeckoe (reorpapuueckoe), CUMIATPUIECKOe (IKOJIOTHYECKOE), KMITHOBEHHOC)
(momurmonau3anys, rudpuanzanus). [MuTenbHOCTh SBONIOIMOHHBIX MTPOIECCOB.
MexaHn3Mbl GOPMUPOBAHUS OMOIOIMUECKOT0 pa3HO0Opas3usl.

Ponib  3BOJNIONMOHHONW OWosoruu B pa3paloTKe HAy4YHBIX METOJOB COXPAaHEHUS
Oropa3zHooOpazusi. MUKPOIBOIONNS M KOABOJIOIUS TAPA3UTOB M MX X03s51eB. MexaHu3Mbl
(bopMHUpOBAHUS YCTOMIMBOCTH K aHTHOUOTHKAM U CIIOCOOBI OOPHOBI ¢ HEl

6.3  [Merombl HM3y4eHHS MaKpOIBONIONHMH. [laJIeOHTONIOrMYECKUE METOABI  HM3y4YCHHS
hBosonuu. [lepexomnbie GOpMbI U (HUITOTCHETUYECKHE PSIIBI OPTaHU3MOB.
buoreorpadguueckne wmeTonbl wu3ydeHus odBomonuu. CpaBHeHue (uopbl U (payHbI
MaTepUKOB W OCTpPOBOB. buoreorpadpuueckue ob6mactu 3emmnn. Bunbl-sHaIeMuKud u
[PEITUKTHI.

OMOPHOJIOTUYECKHE U CPAaBHUTEIHLHO-MOP(OIIOTMYECKUE METOAbl U3yYeHHUs SBOJIOLHUU.
['eHeTHUECKHE MEXaHU3MBbI 3BOJIOIIMMW OHTOI€HE3a U IIOABJIICHHUA J3BOJJIIOIIMOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIC ¥ AaHAJOTUYHBIC OpTraHbl. PyIMMEHTapHbIE OpraHbl U
aTaBU3MbL. MOJEKYJISPHO-TEHETHYECKUE, OMOXUMUYECKHE U MATEeMAaTUYECKUE METOJIbI
M3Yy4eHUs DBONIONHMH. [omojoruuHbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS
(bUIIOTeHETHYECKUX JIEPEBhEB. XPOMOCOMHBIC MYTAIlUU M SBOJIIOIIHS TCHOMOB.

OO01IMe 3aKOHOMEPHOCTH (TIpaBUiIa) HBOMONKUU. HeoOpaTUMOCTh 3BONIOIMH. ATaTHBHAS
panuamusi. HepaBHOMEPHOCTH TEMITOB SBOFOIHH
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6.4 HayuyHble THUMOTE3bl NPOUCXOXKICHHS XKU3HHM Ha 3emie. AOHWOTeHe3 W MaHCIepMusl.
JloHayuyHble TpeACTaBICHUS O 3apOKICHUU KU3HU (KpeaunoHusm). [umnoresa
MOCTOSIHHOTO CaMO3apOKJEHUsl *U3HU U ee omnpoBepkeHue omnbitamu O. Penum, JI.
Cnannannanu, JI. [Tactrepa. [IpoucxoxaeHue >Ku3Hu U aCTPOOUOJIOTHSL.

OCHOBHBIE JTanbl HEOpraHW4ecko HsBosrouuu. IlmanerapHas (reosiormueckasi)
PBOJIIOLIMS. XUMHYECKasT BOJIONUSA. AOHOTCHHBIN CHHTE3 OPraHMYECKUX BEUIECTB W3
Heopranndecknx. Ombeir C. Mumepa u . FOpu. OOpa3oBaHue mNOJUMEpPOB W3
MoHomepoB. KoanepBarnas rumorte3a A.M. Omapuna, rUmore3a nepBUYHOTO OyIbOHA
Jx. XonpaeiHa, renetndeckas runore3a I'. Memnepa. Pu6osumer (T. Uek) u rumoresa
«vupa PHK» VY. TI'mnbepra. ®opmupoBanne MeMOpaH M BO3HHKHOBEHHE IPOTOKJIETKH.
Wctopus 3emMaum u MeTOAbl €€ u3ydyeHus. Vickomaemble OpraHMYECKHE OCTaTKH.
['eoxpoHonoruss W ee Meroabl. OTHOCHUTENbHasE U a0COMIOTHAs TE€OXPOHOJIOTHS.
['eOXpOHOJIOTHYECKAsl IIKajla: 30HBL, Apbl, NEPHOABL, BM0XHU. HauvanpHble STamnsl
opraHudeckoil »Bosonuu. IlosiBeHME W 3BOMIOLMS MEPBBIX KIETOK. OBOJIOLHUA
MeTaOonu3ma. Bo3HukHOBeHHME mTepBbIX dSKocucTeM. (COBpeMEHHbIE MHKPOOHbBIE
OMOIIEHKH KaK aHajor mepBbIX Ha 3emie coobmectB. Ctpomaromutsl. [IpokapuoTel u
DYKapHOTHI.

[Tpoucxoxaenne 3ykapuoT (CUMOHMOTeHe3). DBOJIOIMOHHOE MPOUCXOXKIECHNUE BUPYCOB.
[IpoucxokieHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl ABOJIOIUHU BBICHIMX pacTeHuil. OcHOBHBIE apomMop(}o3bl pacTeHH.
Beixon pacteHuil Ha cymry. llosiBieHHe CIOPOBBIX PacTeHHM M 3aBOEBAHME MMM CYIIU.
Cemennble pacTeHus. [[poucxoxaeHne BETKOBBIX pacTeHUH.

OCHOBHBIE 3Tallbl BOJIONUHN XKUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI KHUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbpIB — MOSIBIEHHE COBpPEMEHHBIX THNOB. [lepBble
XOpJIOBbIE KUBOTHBIE. JKM3Hb B BojAe. DBOJIOLMS MO3BOHOYHBIX. [IpoucxoxaeHue
amuomii 1 pentimi. [IporucxoxaeHe MICKOMUTAOIMNUX U NTHUIL. [IpUHIUIT KITFOYEeBOTO
apomopdo3a. OcBoeHHE OECIIO3BOHOYHBIMU U IIO3BOHOYHBIMHU )KUBOTHBIMU CYIIIH.
Pa3Butue xu3HM Ha 3eMjie MO 3paM M MEpUoAaM: apxel, MpPOTepo30il, Maneo3oi,
ME30301, KaiiHO30i. OOmas XapakTepUCTHKA KJIMMAaTa U Fe0JOTHYECKUX MPOIECCOB.
[MosiBNIeHWE W pacUBET XapaKTEPHBIX OPTaHU3MOB. YTJIe0O0pa3OBaHUE: €ro YCIOBHUA U
BIIMSTHHE HA Ta30BBINA COCTaB aTMOC(EPHI.

MaccoBble BBIMUpaHHUSI — HKOJIOIMYECKHE KPH3UCHI mpouuioro. IIpuunHbl U cneacTBus
MacCCOBBIX BEIMUpaHHi. COBPEMEHHBIN YKOJIOTHIECKUH KPU3HC, €0 0COOCHHOCTH

6.5 Pazgenst w  3amaum  a”Tpomosoruud. Metonael  aHTpomnosiorud. CTaHOBIEHUE
MPEICTaBICHUIN O IPOUCXOXKICHUN YenoBeka. COBpeMEHHbIE HayUyHbIE TEOPHH.

CXOIICTBO uUeloBeKa C OKUBOTHBIMH. CHCTEMaTHYeCKOe TIOJOXKEHHE YeIOBEeKa.
CBHIIETENIHCTBA CXOJACTBA YEJIOBEKA C JKMBOTHBIMU: CPaBHUTEIHbHO-MOP(HOIOTHYECKHE,
PMOpHOIOTHYECKHE, (DPU3UOIIOTO- OMOXUMHUYECKHE, ToBeAcHUeckne. OTIMYNs YeloBeKa
0T >KUBOTHBIX. [IpsIMOXOXK/IeHHE M KOMIUIEKC CBSI3aHHBIX C HUM NpU3HAKOB. Pa3zBurtue
TOJIOBHOT'O MO3I'a ¥ BTOPOM CUTHAJIBHON CUCTEMBI.

JIBrxymue cuibl ((pakTophl) aHTpOTIOreHe3a: Onoorndeckue, connanbabie. COOTHOIIEHNE
OMOJIOTHUYECKUX U COLUANBHBIX ()aKTOPOB B aHTpornoreHe3e. OCHOBHBIE CTaIUU
QHTpPOTIOTeHEe3a. ABCTPAJIONMUTEKH — JBYHOTHE MPEIKH JTroAel. YenoBeK yMenblil,
MepBhIe M3TOTOBICHHS OpyAuid Tpyaa. YernoBek

[IOKYMEHT MOANWCAH 3/1IEKTPOHHOW NOAMUCHIO

MYHMUWUNAJIbHOE BHOAKETHOE OBLLIEOEPASOBATE/IbHOE 15.10.25 12:36 (MSK) CepTudmkat 00F8F18E28E18E24F910FDECHAH4382640
YYPEXXAEHMUE "JINLIEN N2 15 UMEHWN AKAQEMUKA HOJISs BOPUCOBUYA [evicteyet c 09.06.25 no 02.09.26
XAPUTOHA" TrOPOJA CAPOBA, lNopsiueBa CeTnaHa tOpbeBHa, AupekTop




MpSMOXOASIIMA W TEpBBIA  BBIXOJ Jroxed 3a mpenensl  Adpuku. Yemosek
reiaenb0epreKuii — OOImui MPeaoK HeaHAePTaIbCKOTO YeIOBEeKa U YeJIOBEKa Pa3yMHOTO.
UenoBek HeaHAEPTANBCKUNW Kak BHJ JIIOACH XOJOJHOTO KiuMmaTta. YemoBeK pasyMHBIN
COBPEMEHHOI'O0 THWIIA, JEHUCOBCKUU YEIIOBEK, OCBOCHUE KOHTHMHEHTOB 3a IpeeslaMU
Adpukmu.

DBOJIIONHSI COBPEMEHHOTO dYelloBeKa. EcTecTBeHHBIH OTOOpP B MOMYJSAIHUAX YeIIOBEKA.
MyTanonHblii nporiecc U nonumopdusm. IlomynsiuoHHble BOJIHBI, Apeid TIeHOoB,
Murpanus 1 «3p(eKT ocHOBaTEN» B MOMYJIAIMIX COBPEMEHHOTO YeJIOBEKa.
Uenoseueckue pacwl. [lonarue o pace. bonbiiue pacel: eBponeoujiHas (eBpasuiickas),
ABCTpaJlo-HerpouiHasg (PKBATOpHAJIbHAsA), MOHIOJIOMAHAS (A3MATCKO-aMEpPUKAHCKAs).
BpeMms u nmyTu pacceneHnus yenoBeka no miaHere. EquHcTBo yenoBeueckux pac. Hayunas
HECOCTOATENBHOCTh pacu3Ma. I[IpucnocoOJeHHOCTh 4YeNoBeKa K PAa3HBIM  YCIOBHSIM
OKpyXaromieil cpeapl. BmmsHue reorpaduyeckoir cpensl W apelida  TeHOB  Ha
Mopdosoruto u GU3NOJIOTHIO YeTOBEKa

7 DKOCHCTEMBI U TPUCYIINE UM 3aKOHOMEPHOCTHU

7.1 Pa3nenbl v 3agaun sKonoruu. CBA3b 3KOJIOTUH C APYTUMH HayKaMU. MeTOIbl 3KOJIOTHH.
[Tonesbie HAOMIOAECHUS. DKCIEPUMEHTBI B 3KOJIOTMH: IPUPOHBIC U JIaOOpATOPHBIE.
MopenvupoBaHHe B 3KOJOTUHA. MOHUTOPUHT OKPY>KAIOIIEH CPeIbl: JTOKAIbHBIH,
[PETUOHATILHBIN U TII00ATBHBIN

7.2 OKkojoruueckue (GakToppl M 3aKOHOMEpHOCTH uX jedctBus. Kiaccudukanus
PKOJIOTMYECKUX (DAKTOPOB: abMOTHYEeCKHe, OHOTHYECKHe, aHTpoIoreHHele. OOmue
3aKOHOMEpPHOCTU JIeHCTBUs 3KojJormdyeckux (akropos. I[IpaBmwio wmunumyma (K.
Hlnpenrens, }O. JIubux). TonepanTHOCTb. OBPUOHOHTHBIE M CTEHOOHMOHTHBIC
OpPraHU3MBI.

Abuotnueckue (akropsl. CBeT Kak 3konorudeckuil ¢pakrop. JleiicTBue pa3HbIX y4acTKOB
COJTHEYHOI'0 CHEKTPa Ha OPraHU3Mbl. DKOJOTHYECKHUE TPYIIBI PACTCHUH U KUBOTHBIX 10
OTHOIIEHUIO K cBeTy. CurHanbHas posib cBeta. DoromepuogusM. Temmneparypa Kak
DKOJIOTMYECKUI dbaxTop. [eiictBue TEeMIIepaTyphl Ha OpraHu3MBbl.
[TolikuIOTEpMHBIE U TOMOWOTEPMHBIE OpPraHU3Mbl. ODBPUTEPMHBIE U CTEHOTEPMHbBIE
opraHu3Mbl. BiiaxHOCTh Kak dKosorudeckuii  ¢akrop. Ilpucmocobnenus pacteHuid
K TOAJAep)KaHuI0 BogHOro Oamanca. Krnaccudukamms pacTeHHii 1O OTHOIIEHHUIO K
Bosie. [Iprcrioco6enns ’KUBOTHBIX K U3MEHEHHUIO BOJAHOTO PEXUMa.

Cpenpl oOuTaHMsI OPraHM3MOB: BOJHAs, HAa36eMHO-BO3JYILIHAs, MOYBEHHAs, TITyOHMHHAS
MOJIIOYBEHHAs,, BHYTpUOpPraHu3MeHHas. @DU3NKO-XUMUYECKHE OCOOEHHOCTH cpej
oOuTaHus opranu3mMoB. [Ipucrnoco6ieHust OpraHu3MoB K )KM3HH B Pa3HBIX Cpeax.

buosiornyeckre puTMbl. BHemHWe u BHyTpeHHHE pPUTMBbL. CyTOYHBIC U TOJUYHBIC
puT™BL. [IpUCIOCOOIEHHOCT OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBHH KU3HU.
PKusnennsie hopmbl opranu3mMoB. [lonarue o xuzHeHHOU ¢dopme. JKuzHeHHbIE (OPMBI
pacTEeHU: JIepEeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE TPABbI, OJHOJICTHUE TPABBI.
PKusneHHbIe (HOPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOMOHTHI, a3p0oOHOHTEL. OCOOEHHOCTH
CTpOeHMsI U 00pa3a KU3HU.

buotnyeckue daktopsl. Buasl OMOTHYECKMX  B3aMMOJEHCTBUN:  KOHKYPEHIIHS,
XUIIHUYECTBO, CcUMOMO3 U ero Qopmel. [lapasutusMm, Koomepauus, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxjeOHH4YecTBO). Herpoduueckue B3aumMomencTBus
(Tonmueckue, ¢opudeckue, (adpuueckue). 3HaueHUE OMOTHUYECKHUX B3aUMOJCHCTBUI
ISl CYIIECTBOBaHHUS OpPraHM3MOB B cpelae oOuTaHusa. [IpuHIMI KOHKYPEHTHOTO
MCKJTFOUYCHUS
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7.3 DKOJIOTHYECKUE XapaKTEePUCTUKU nomynsiuuu. [lomynsnus kak OMojoruveckas cucrema.
Posie HEOMHOPOAHOCTU Cpeibl, PU3NIECKUX OapbepoB M 0COOEHHOCTEH OMOJIOTHH BUI0B
B (hOpMUPOBAaHWU TPOCTPAHCTBEHHON CTPYKTYpbl momyisiiuii. OCHOBHBIE TOKa3aTelu
MOIYJISALUU: YUCIEHHOCTb, IIJIOTHOCTh, BO3PACTHAs U II0JI0BAasi CTPYKTYypa, POXKIaeMOCTb,
MPUPOCT, TEMII POCTA, CMEPTHOCTb, MUT'PALIUS.

DKOJIOTUYECKas CTpyKTypa nonyiasiuuu. OlleHKa YMCICHHOCTH momynisauud. {uHamuka
MONyJIsiUMU U ee peryisuusa. buornueckuil moreHuuan nomyisinuu. MoaenupoBaHue
MUHAMUKH nonyisinuu. KpuBele pocTa 4ncaeHHOCTH Homynsiiud. KpuBbie BbLDKMBaHUS.
Perymsiiust YMCIEHHOCTH MOMYIISIIHNA: POJib (HaKTOPOB, 3aBUCALIMX U HE 3aBUCSIIUX OT
MUIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BUAOB (1- u K-cTparerun).

[TonsiTue 00 »dKOJOTMYECKOW HWIIe BHIa. MectooOuTanue. MHOTroMepHas MOJEIh
pkonornyeckon Humm k.M. XatumHcona. Pa3smepbl 9KOJIOTHYECKOW  HUIIM.
[ToTeHumanbHas U pealru30BaHHAS HUIIH.

Bun kak cucrema nomyisuuid. Apeansl BUIOB. Buabl M MX JKU3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH IOBEACHUS M MUIPALMA >KUBOTHBIX. bHoOnormueckue WHBa3uu
qyKEPOIHBIX BUIOB

7.4 CooOmecTBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBA3M MEXIy OpraHH3MaMu B
OounoreHo3e. JKkocuctemMa Kak OTKpbiTas cuctema (A./Dx. Tencnu). OyHKIMOHATBHEIE
0JIOKM OPTaHHU3MOB B KOCHCTEME: MPOIYIEHTHI, KOHCYMEHTHI, peayleHTsl. Tpodudeckue
ypoBHH. Tpoduueckne menu u cetn. AOuornueckue Onoku dskocucteM. [louBbl H
bl B 3KocucTeMax. KpyroBopoT BeHIECTB M MOTOK YHEPTUU B IKOCHUCTEME.

OCHOBHBIE TIOKA3aTeIW »JKOCUCTEMBL. buomacca W mpoayKuus. OIKOJOTHYECKHE
MUpamMuIbl Ykcesl, 0MOMacChl U SHEPTHUU.

HanpaBneHHbIe 3aKOHOMEPHBIE CMEHBI COOOINECTB — Cykieccuu. llepBuunble wu
BTOPUYHBIE CYKLIECCUM U MX HPUYMHBI. AHTPOIOI€HHbIE BO3JAEHCTBUS HA CYKILIECCHUH.
KrnumakcHoe coobmecTBo. bropasHooOpa3ue U MOJTHOTa KPYrOBOPOTA BEIIECTB — OCHOBA
YCTOWYUBOCTH COOOIIECTB.

[Tpupoanbie dKOCHCTEMBI. AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOdKOCHCTEMA. ATPOICHO3.
Paznuamst Mex1y aHTPOIIOTEHHBIMU M IPUPOJIHBIMH SKOCHCTEMaMHU.

'Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u dayHa.
CunHaHTpomnH3aIs TOpoACKoi ¢ayHbl. buomornyeckoe U XO034HCTBEHHOE 3HAUEHHE
ArpOdKOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS  OCHOBHBIX
B3aUMOJICHCTBUIA OPraHU3MOB B OKOCHCTEMAX.

[lepeHOC SHEPTHMM H BEIIECTB MEXKAY CMEXKHBIMH JSKOCHUCTEMaMH. Y CTOMYMBOCTH
OpraHW3MOB, TOMYJSALIUNA M 3KOCHUCTEM B YCIOBHUSX €CTECTBEHHBIX M AHTPOIIOTEHHBIX
BO3/1CICTBUIM

7.5 buochepa —  oOmemnanerapHas  o0ojiouka  3emiM, TI€  CYIIECTBYET WIH
cyliecTBoBaia xu3Hb. Yuenue B.U. Bepuanackoro o 6uocdepe. Obnactu 6uocheps! u ee
cocras. JKuBoe BemecTBo 6nocheps! 1 ero PyHKIHH.

3akoHOMepHOCTH cymiecTBoBaHusl 6rocdepsl. OcobeHnocTu 6rocheps! Kak riiodaabHON
pKOocHCcTeMBbl. JlMHamMuveckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemecTts u
OMOTeOXMMHUYECKHE ITUKIIBI (YTIepoa, a30Ta). PUTMUYHOCTE siBIIeHUH B Onocdepe.
3oHanpHOCTH OHMocdepsl. [lonsTne o 6nome. OCHOBHBIE OMOMBI CYIIIU: TYHJIpa, XBOWHBIC
nieca, CMEUIaHHbIE U IUPOKOIMCTBEHHBIE JIeca, CTeNH, CaBaHHbI, TyCThIHHU, TPOTIMYECKUE
eca, BBICOKOTOPBS. Kimmmar, pacTUTENbHBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa ¥ GYHKIMS S>KUBBIX CHCTEM, OLIEHKa HX PECYpCHOTO TOTEHIHMala M
GrochepHbIX QyHKIHHA
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7.6 [Dxosornyeckue KpU3MChl M HX NpUYMHBL. Bo3snelicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3YIIHON cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOAHOU cpenpl. OxpaHa
BOIHBIX pecypcoB. Paspymenue moussl. OXxpaHa IMOYBEHHBIX pecypcoB. M3meHnenue
KITIMAaTa.

IAHTPOIIOTEHHOE  BO3JCHCTBUE HA PACTUTEIbHBIM U SKUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U XUBOTHOTO MHUpa. OCHOBHbIE MPUHIUIBI OXpaHbl Mpupoasl. KpacHbie
kaurd. Oco00 oxpansembie mpupoanbie Tepputopuu (OOIIT).

borannueckue cagbl ¥ 300J0THYSCKHUE IapKH.

OCHOBHBIE MPUHIMIIBI yCTOfI‘lPIBOFO Pa3BUTHA 4Y€JIOBCUCCTBA U IMPUPODBI. PanmonansHoe
MPUPOAOIIOJIB30BAHUC U COXPAHCHUC OHOJIOrHTYECKOTO pa3H006pa31/I>1 SeMiu
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