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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydyeOHoro mpenmera «buosjorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO npoduibHbIe
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01MM, cpeHUM NpodhecCUOHATBHBIM U BRICIIUM OoOpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHMs, CBSI3aHHOTO C OUOJIOTHEH,
MEIULIMHOM, YKOJIOTUEU, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyOiaéHHOM
YpOBHE, onpeaeiisieT o0si3aTeNbHOe (MHBAPUAHTHOE) MTPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEH oOywaromuxcsi. B mporpamme mno Ouojgoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzaruu  TpeboBanuii PI'OC COO k TUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTWYECKOTO O0Opa3oBaHHUS Ha
YPOBHE CpeJHero oo1ero oopa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHH, SMOPUOJIOTUHM U OWOJIOTUM Pa3BUTHA,
TeHETUKH, CEICKI[UN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOLIMXCS K MOCIEAYIOIIEMY IOJIY4YEHUIO
OuoJiorn4eckoro  oOpa3oBaHUsT B By3aX M OpraHM3alMsX  CpPEIHETo
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero obpasoBanus, B 10—11 kimaccax 3Tu 3HaHMS HOJYy4yaroT pa3Butue. Tak,
pacmMpeHsl W yrayOneHbl OHMOIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OaKkTepusx, OpraHM3ME YEIOBEKa, OOIMWX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTUPBI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMy mnpenmery "buomorusa" otpaxkaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE IS KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, YBOJIOIMN OPraHNYECKOTO MUpa Ha 3emIie,
COXpaHEHHUs1 OMOJOrMYEeCKOro pasHooOpaszus IuiaHerl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJNIOTHH, AKTyaJIM3UPYIOTCS 3HAHUS OO0y4arommxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnniii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, MW, MPUHITUIIOB U TPaBUJ,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO00pa3MH M OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMYJISIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH, IPUKIIATHBIX acleKTaXx OMOJOrHuecKux 3HaHuil. Jliis
pa3BUTUA M TONJCP)KAHUS HMHTEpeca OOydJarolmuxcs K OWoioruu Hapsagy co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalla B COAECPKAHUU MPOrPaMMBbl
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM unu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUYECTBEHHBIX U 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHu3allid JKUBBIX CHCTEM pa3HOr0 paHra M NOpPUOOpPETEHUE yMEHUU
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Mu3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHHME OOy4YaloIMXCd C METOJAMH IO3HAHUS >KHUBOW IPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJIaMH  CaMOCTOSITEJIbBHOTO  IPOBEJIEHUS  OMOJOTHYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpY)KaroIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO  OKPYKAIOIMMUX  JIIOJICH; OOOCHOBBIBAaTH M COOMIOAATh  MEPHI
npo@rIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHU, MpaBUiia MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjaeMamMH, METOIO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEACHUS AKCIIEPUMEHTAJIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (POPMUPOBAHUE IKOJIOTHUCCKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, YKOCUCTEM, Onocheprl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3I0POBBS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HMCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyIbHBIMUA WHTEPECaMH M MIOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHu3anMoHHBIX (OPM, METOJOB U CPEJCTB OOy4YeHHUS OHOJOTHH
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HAINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YUYCHUH OMOJIOTHH Ha YIITyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepUATHHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HaykKM W H3y4dyaeMmble ~UMHU  TPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKOM JEATCIBHOCTA 4YEJIOBEKA: MEIUIHMHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Baunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nuzyuaroniye >kMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aIlUu.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumoresa. Ilonartue BbIOOpKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOHM MaTepun», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  jabopaTopHoe  O0OpyIdOBaHHME  JJII  MOPOBEJCHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas treopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOM, «DIEKTPOHHBI MHKPOCKOID,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OMOIOTHU
(xpomartorpadusi, snekrpodopes, aubdepeHranTsHoe EeHTPUGYTUpOBaHNUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperysiuuu. MuHepalbHble BEIIeCTBA KJIETKH, UX OHOIOruyeckas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, NenTHAHAas CBS3b. BTopuyHas, TpeTHUYHas, YeTBEPTHYHAs
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonorunueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK um PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBszu B mosiekyie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouosorus: OMOXUMHUYECKHE U OMOpU3UYECKUE UCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
cmpyKmypbol U OYHKYull OUOMONEKYN U UX Komniekcos. Komnviomepnolii ouzavin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

O6opynoBaHue: XMMUYECKasl MOCyAa U 000pyA0BaHHE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuueckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomynponuniaemocts MeMOpanbl. PabGorta Harpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hurtomna3ma. [luto3one. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTkdu. OnHoMeMOpaHHBIE OPraHoMIbl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. Cunte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmuposka bOenkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KieTOK. Kitetounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOIIMX  3YKapHOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMbluleuHblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6osouka sipa, XPOMATHH, KapHOILJIa3Ma, SIIPBIINIKH, UX CTPOSHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOl 00010YKU 6 Mmumose. AHoepHviii
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapPAKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHE MPOKAPUOTUYECKON KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oomMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHMX BellecTB B KieTke. DorocunHres.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cq. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nudHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oranbl ASHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. [lpeumyiecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3», « DHEPreTHIECKU 00Men», «buocunaTe3
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabGora «/3yueHue  KaTaaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuusa — wmaTpuunbeli cuHTe3 PHK. IlpuHnmms
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanue amuuokucior. Ponbp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanuzmovl 3KCHpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccusos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexnonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmumper u cxemsl: «buocunres Oenka», «['eHernueckuii Kon», «Bupycs»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTnyeckuii  (MMOCTMUTOTUYECKUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccol. Tunbl muto3a. KaproknHe3 U UUTOKMHE3. bruonorndeckoe 3HaueHue
MHTO3a.

Perynsiumss mutotndeckoro nukia kiuetku. [Iporpammupyemas kieTtodyHas
rudesnp — anomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HaOmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKUMHM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAsi, IPOBOJMAIIAsl, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COCJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHble kenesbl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHass cucrtemMa M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beinenenue y opranu3mMoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIECIUTENBHOW cUCTEMaMU. Brienenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOU 3aUThl. DUTOHIUABI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKTUBHOro ummyHutera (I1. Dpnux, @. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pa3gpaxxuMocTs W perymdanuss 'y  OpraHu3moB. PazapaxuMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasznpaxumMocts M peryjasiuus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX »HBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['yMopasibHasi peryJisiivs M 3HJIOKPUHHAS CHUCTEMa YKMBOTHBIX M YEJOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBsA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ unoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOrOKIETOUHbIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEIET 4YeNOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MplIlieuHasi ~ CUCTEMay,
«BplgenurenbHas cUCTeMay, «DHIAOKpUHHAsA cucteMa», «CTpOCHHME MBI,
«mmynurer»,  «KuiiedyHononoctHeie», «CxeMa  MNHUTaHUS  PACTEHUID,

«KpOoBEHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THUIIPBDY,
«Ctpoenue 1uiaHapun», «BHyTpeHHee cTpoeHue I0KaeBoro 4epss», «HepsHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrema
npecMmblkaromuxcs», «HepBHas  cucrema  nrtun», «HepBHag — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXKHMX, UBbIE AK3EMIUIAPHl KOMHATHBIX PAcTEHUU, repOapuu
pacTeHUM pas3HbBIX OTACJIOB, BIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacieruieHus Kpaxmaina U OeNKoB Moj AeicTBreM (hepMeHTOB, 000pya0BaHuE AJIs
JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTU JETKUX, MEXaHU3Ma
JIBIXaTEJIbHBIX JBUKEHUHN, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHI.

JlaGoparopHasi pabora «/3ydeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHUPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [loBenenue xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii cMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Butue. ['ameToreHes y >kuBOTHBIX. [10JI0BBIE KeIe3bl.
OO0pazoBaHue ¥ pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHUS — HAayKa
0 Pa3BUTUHU OPraHU3MOB. Moppocenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghocenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HeoepmuHuposanmoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyagka IUlaHA CTPOCHHUSI JKMBOTHOTO KakK  pPe3yibTaT HepapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenmpsiMoe pas3BuTHe. PasButne ¢ meraMoppo3oM y OECrno3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHUE MPSAMOrO0 M HEMPSIMOTro



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u cMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsilui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3zButme wmainckoro xyka», «Pa3Buthe capanum»,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnapaTbl SUIEKIETOK H
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Ponp oTe4eCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTEPHATUBHBIE IPU3HAKU, JOMHHAHTHBIM W PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Kosasios, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. | umore3a 4ucToThl TaMerT.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJoOBaHUsI ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUS.

CuerieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoramMeTHbId I0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI aJulenu3M. B3anMoAenCcTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHUCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTWdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmumpt n cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpaens», «AHanu3upymoollee CKpeluBaHuey», «HernoaHoe ITOMUHUPOBAHHUEY,
«CrernyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTnka momay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisI  JIEMOHCTPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. Bubl
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psin u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MoaudUKAIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHNU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
HUTOIIa3MaTuYecKkre MyTtanuu. CoMaTUYeCKUEe W MOJoBble MyTanuu. [IpudnHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUx Gakmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuubr w  cxembl: «Bumpl wu3mMeHumBoCcTHY, «MoaudukamoHHas
W3MEHYUBOCTHY, «KomOuHaTuBHas W3MEHUYUBOCTbB, «Merios,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHEeTUYeCKoe KOHCYJbTHUpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE acHEKThl UCCIEIOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanyss W CEJEKUHUs. 3apOXKICHUE CENEKIMH U JIOMECTUKAIINH.
Yuenne H. WM. BaBumoBa o IleHTpax mNpouUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUM. PoJnb ceneknuu B CO3JaHUM COPTOB PACTEHHU W TMOPOJA
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanue
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannanimoHHbIl 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalMil y KyJIbTYPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[lonyuenne HOJIUIIIIONIOB. BuyTpuBugoBas ruOpuaAn3aIys.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wiu ayTOpuAuHr. I'erepo3uc u ero mnpuuuHbl. VMcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKUX pOAMYEH U1 CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYyueCmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykbsenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pPacCTEeHHI», «3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUYHMBOCTH,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGopaTopHasi padora «/3yueHre cOpTOB KyJIbTYPHBIX PACTEHUN U TOPO
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMU PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B JIAOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaguumoHHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKUCIOT U BAUTAMUHOB.

Co3niaHre TEeXHOJOTrMid U MHCTPYMEHTOB IIEJICHANPABIEHHOTO U3MEHEHHUS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHBIX. Kpuobanku. Comartudeckass TruOpuAM3alMS W COMAaTHUYECKUM
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAaHTALIMKU SJI€p KJIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WHXKECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 340pOBbf. VICIOJIB30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUISL peLIEHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
MIPOU3BOACTBEY, «KieTouHas nHxkeHepus», «I'eHHass HHXXEHepUs».

JlabopaTtopHnasi pabora «/3yyeHue o0bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «buoTexHonoruss — BaKHEWIIas MPOU3BOAMUTENIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLUMOHHBIX NpeACTABJICHHMN B
omnoJiorumn

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JKusHp 1 Hay4dHas qesrenpHocTs Y. JlapBuHa.

JIBroKy1IME CUIIbI HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cuntetndeckor Tteopun dBomonmu (CTD). HewTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosnwe, Y. lapBun, C. C. YerBepuxosn, 1. U. IImanerayzen, Ix. Xongein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJIEHU y pacTeHuii U >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxeMa COOTHOIIEHMS MABIXKYIIUX CHJ 3BOJIIOLUMY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TEHETHYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. V3meHeHue
reHo(oH/a TOMYJALMH KaK »3JEMEHTAPHOE OHBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHUHMBOCTh. J[lpeld reHOB — ciydaiiHbie
HEHANpaBJieHHblE M3MEHEHMsT 4YacTOT ajuiened B nomymsauusx. Odgekr
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux u  manvlx  nonyiayusax.  Murpauun.  M3omAuMs  mOMyISSIU:
reorpadudeckas (mpocTpaHCTBEHHAs ), OMoIoTHYecKast (PEmpolyKTUBHAS ).

EctecTBenHbIii oTOOp — HampaBisiomuii ¢gakrtop sBomonuu. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIMIA
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0MeHHOCT,  OPraHU3MOB  KaK  pe3yJabTaT  MHUKPOIBOJIOIHH.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BuumooOpazoBaHHMe Kak pe3ysibTaT
MUKpO3BOIOIMH. M3omsmus — xiroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzans). JIuTeIbHOCTh 3BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHnas
CTpYKTypa BUAa», «Cxema MposiBIeHUs 3aKoHa Xapau—BaiinOepray, «JBuxymne
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«leorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JEHUCTBUSL €CTECTBEHHOro oTOOpa», «®Dopmbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHui», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIUU HACEKOMBIX, Uydelia MTHII U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: osBomoruu. llepexoanbie ¢opMbl W (QUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBodronuu. CpaBHeHHe GIOpBl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpUONOrYECKUe U CPABHUTEIHLHO-MOP(OIOrHUECKHE METOAbl U3yUeHUs
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBpEeMEHHBIE METO/AbI MOCTPOCHUS (PHIOTeHETHYECKIX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobpatumocTs 3Bomtonnu. AfanTuBHas paauanvs. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBbIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIUU, TrepOapuu, MYJS)KHM HCKOIMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUmoTe3bl NPOUCXOXKIEHUS >KU3HM Ha 3emie. AOHUOTreHe3 u
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapnas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapwuna, TumoTe3a nepBuIHOro Oyinpona J[x. XomnaeitHa, TeHeTHUECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopust 3emuin ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHMYECKHE
octaTkd. ['eoxponomorus u e€ Meronbl. OTHOcCUTENbHAS U aOCONIOTHAs
reoXpoHOoJorus. I'eoXpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HYKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJIOT MEepPBhIX Ha 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOUUU BbICIIMX pacTeHUud. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yciaoBUs U BIUSHUE HA Ta30BbIM cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccuduranmu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYNIbI OPTraHU3MOB.

JemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwu, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa no
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema XKUBOM NpUpoabl», «CTpoeHue BUPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocTeiimuey, «KuiedHomnonocTHbiey,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuUTHE )XKU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KNU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyd4esla NTHI[ WU 3BEpEu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MTOJIOKEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBbHOU
CUCTEMBI.

JBrkymue cuiibl ((hakTopbl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIHE TPEIKH YeTI0OBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuii — - 0OOMME  MPENoK
HEaHIEPTaJIbCKOT0 YEJIOBEKA M YEJIOBEKA Pa3yMHOI0. YeloBEeK HEaHAEPTAIbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTa. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEHHBIH OTOOp B MOMYJNSLMSIX
yejaoBeka. MyTalmoHHBIN mponiece u nosumopdusm. llonynsaimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBaTOpUalibHAs),  MOHTOJOWIHAs
(a3uarcko-amepukaHckas). BpeMss u myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpadguueckoit cpeapl W apeiia reHOB Ha MOPQOJIOTUIO U
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJIAIUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOMIOLMY OMOJIOTMYECKOT0 U COLIUAIIBHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHBI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynuMeHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3a), « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarbl SBOJTIOLNH YEJIOBEKa», «Packl uemoBeKkay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKa, MOJIEIb
yepena uYeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
ITUMITaH3€e, MOJIEJIN TOpca MPEIKOB YeIOBeKa.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSAMOXO0XKICHUEM.

IpakTnueckas padora «3yyeHre 3KOJIOTHYECKHUX aJIalTalluil YEJTOBEKA.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HAOPTraHU3MEHHBIX CUCTEM C OKpY:Kaloe cpenoii

3apoxaeHue U pazButue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéa. Pa3nensl u 3agaun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpr u cxemsl: «Pazgensl skonorum», «Metoasl skonorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METO/IOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOpbl U 3aKOHOMEPHOCTH X AeilcTBusA. Knaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢pakrtopel. CBeT Kak sKonorumdyeckuid (axrtop. JleilcTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskonorudeckuir (axrtop. JleiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
noJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJM4yHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «IDkonorudyeckue @akrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  JKUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbdapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydelia MTUIl U 3Bepell, repbapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KU3HM, repOapuu u
KOJUICKITUU DPACTCHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpIisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUA0B U NMOMYJISAIMH

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIIUY. [Honynsiius Kak
Oounonornyeckas cucreMma. Poinb HEOTHOPOAHOCTH Cpenbl, PU3NIECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJIALMU: YUCIECHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBaHue TMHAMHUKHA TONYJISIIAK. KpHuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUA. Perynsius YWCICHHOCTH TMOMYJAINHA: poJib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarue o0 sKoJIOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIM.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXxembl: «JKOJOTHYECKHE XapAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucmocoOneHus ceMsH  pacTeHHH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMu B OUOIIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAJIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucTeM. [TouBbI U Wbl B 3k0ocucTeMax. KpyroBopor BeIIeCTB M MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€Co8, cmeneu, nyCcmoltb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dnopa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buomornyeckoe u
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEUIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
cybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

HIMPOKOJUCTBEHHOTO Jecay, «IKOCHCTEMa XBOWHOIO Jiecay, «DyHKIHUOHAIbHbIE
TPYNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykieccus», «BoccTaHoBIeHUE jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MITHIL |
3Bepeit, repObapuu KyJIbTypHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIETh
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX [MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypeHsl «IJKCKypcHsl B arposkocucteMmy (Ha Moje WiIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHas o0osiouka 3eMJIM, TH€ CYIIECTBYET WU
CyILECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuili o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUS Onocdeprl. OcoOeHHOCTH OMOChepsl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHBIE U IIUPOKOJIMCTBEHHBIE JIECA, CTENHU, CABAHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. 1. Bepuanckuii, 9. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnny», «Tynapay, «Talray, «Cmemannslii gec», «lLIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpszHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinmMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHIIUIBI OXPAHBI MPHUPOIBI.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEOBEUECTBA W TMPUPOJIBI.
PannonanbHOE ~ MPUPOJIONOJIB30BAHUE M COXpaHEHHWE  OMOJOTHYECKOTO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepeeaiowjei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoGbl



aKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaduu OXpaHSEMbIX PACTCHUA W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHUS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXIaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIMN pa3BUTUS OUOJOTUUECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBWJIAMHU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon Penepauuu, npupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€,

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TI03HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBaXXUTEIHHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXIaHCKOU WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUI0 U MaMATHUKAM MPUPO/IBI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICMCTBHSI )KMBON IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpEeHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO I€ATEIIHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKArOIIEU CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHUE  TpaBWi  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JEHUCTBUN U MPEIOTBPAILIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTHUYECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU II€JIOCTHOTO
IpEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
o0ecrieueHrss HOBOTO YPOBHSI Pa3BUTHUS MEAMLIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  pecypcHble  MNpPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO MPHUPOJHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUH B LEIIX
NOBBIIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IpU U3y4eHUH OUOJIOTUH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAy4yHbIX (DAaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PHKYy METOJO0B TIO3HAHUSA,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIC ydeOHbIe JACcHCTBUS (ITO3HABATENbHbIE, KOMMYHHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEJIbHON U COUMAIIBHON MPAKTUKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
yHHUBEpCaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHBbIE YHHUBEpCAlbHbIE Y4YeOHbIE JEWCTBUS, COBMECTHas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENbHO  (OPMYyJNIHMpPOBAaTh U aKTyaJU3UpoOBaThb  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHan3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPHU CO3/IaHUU YYEOHBIX M COLMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTHYECKYIO 00J1acTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Yy4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3TNIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBI S3BIK B KadecTBE CpeAcTBa Mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pacloO3HaBaHWA W 3alUThl  WH(OpMaIuy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEILHO BBHITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMe hopMyIupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHUIO: COCTABIIITH IUIAH JEHUCTBU,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HWIEU C TIO3ULUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHre YHHBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIEHUIO K KUBOW NPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pEIICHHs TOpo0iemMbl € y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCT,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpH AaHAJINU3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecredyeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJlaM U3y4eHHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U PpOJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIIJICHUSI, YACTOTHI TaMeET,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIAEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, H3MEpPEHHe,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pACTEHUH, JKUBOTHBIX, YEJIOBEKA, IHPOIECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXIYy OpraHOUJAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIBIATH OTJIMYMUTENbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJB30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpenacTBamMu, (GOpMYyIUPYs Ledb HUCCIEIOBaHUS, AaHATU3UPOBATH IOTYYCHHBIE
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TOPEACTABIATH  MOJYYEHHBbIE  Pe3yJlbTaThl HAa  YYEHHUYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BhIOOp Oynymied mpodeccrnoHalbHOM
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJIEHHOCTH, YTAyOIsSTh MO3HABATEILHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE OMOJOTUYECKOro 00pa3oBaHMs B OpraHU3alUsX  CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

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

cOpPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
PUPOOTOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIIECHUS K MPHUPO/IE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENEeHUs] W IOHMMAaHHWE CYIIHOCTH OCHOBOIIOJAralpIIux OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHI, dKOCUCTeMa, Ouocdepa), OHOIOTHUYECKHE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHeTuueckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOTO  IO3HAHMA,
WCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHUE BBIJCTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelle oOuTaHMs, a0MOTHYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY /I JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4, BBISABISITH IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBHIX W CHOCco0ax MpeAoTBpaIIEeHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBa, IHIIEBOMN
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccnrt U MPOJOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crcTeMbl M HX H3y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKA 10
3) Crpoenrie u GyHKIUHU KICTKU 8
5 OOMeH BelecTB U NPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
7 HacnencrBennas nundopmarus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKa 0 HaCJIE€CTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apokJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtous U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTusl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OuTaHMs 15
DKOJIOTHS BUIOB U TIOITYJISIIIHIA 0.5
DKos0rus cood1IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpyxkaromas cpeaa
12 PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 2 7.5




MPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBaAHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NpoBepsieMOro OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbI CPpeHero oo1ero
TpeOoBaHus o0pa3oBaHus

CdopmMupoBaHHOCTh 3HAHUNW O MECTE U POJM OMOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
peIIeHUN KU3HEHHO BAXKHBIX COIUAIBbHO-ITUUYECKUX, SKOHOMUYECKHUX,
HKOJIOTHYECKUX TIPOOJIEM YEeTIOBEUECTBa, a TAKKE B PEIICHUU BOIIPOCOB
paIMOHaIBLHOTO IPUPOAOIOIBF30BaHUA, B (DOPMUPOBAHUH LIEHHOCTHOTO
OTHOIIEHUS K MPHUPOJIE, OOIIECTBY, YETIOBEKY; O BKJIAJIe POCCUUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Bnanenme cucremold 3HaHMH 00 OCHOBHBIX METOJaX HAYyYHOTO
[IO3HAHUS, UCIOJB3YEMBIX B OMOJIOIMUECKHUX HCCIIEJOBAHUIX >KHUBBIX
O0BEKTOB M JKOCHCTEM (ONUCaHME, W3MEpEeHHe, IPOBEICHHE
HaOMIOACHNH); CIIOCOOAMU BBISIBICHUSI M OLEHKH aHTPOMOT€HHBIX
W3MEHEHUH B MPUPOJIE.

2 YMeHue BbIIBUraTh TMIIOTE3bI, MPOBEPSITh MX SKCIEPUMEHTAIBLHBIMU
cpeactBaMu, (GOpMyIHpys 1eb HCCIEIOBaHUS, aHATU3UPOBAThH
IIOJIyYE€HHBIE PE3YJIBTATHI U AENIaTh BBIBOJBI.

BoisiBneHHe 3aBUCHUMOCTHM  MEXIY HCCIEAYyEMbIMU BEJIMYMHAMH,
00BsICHEHNE TIOJYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYUYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BIaJeTh CHUCTEMOW OHONOTHYECKMX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME OWOJIOTUUECKHE TEPMHUHBI M TIOHSTHUS
(>Ku3HB, KJIE€TKA, TKaHb, OpPraH, OpPraHW3M, BUJ, TOMYJISIHUS, SKOCUCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuvocuHTe3 Oenka, OWOMONMMMEPHI, JUCKPETHOCTh, CaMOpPETYISIIKS,
CaMOBOCHPOU3BEICHUE, HaCJIe/ICTBEHHOCTb, W3MEHUYUBOCTD,
3 SHEPro3aBUCHUMOCTb, POCT U Pa3BHUTHE);
Owosornueckue Teopuu: KierouHas Tteopus 1. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHTETa II.
Opnux, U.J. MeunukoBa, XpoMOCOMHasi TEOpUs HacieacTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonuoHHas
teopus Y. JlapBuHa, CHHTETHYECKas TEOPUA DBOJIIOLUM, TEOPHUS

antporioreHe3a Y. JlapBuna; Teopusi OuoreoneHoza B.H. Cykauépa;




yuenne H.W. BaBuioBa o meHTpax MHOT0oOpa3us M MPOHCXOMKICHUS
KyJIbTypHbIX pactenuir, yudenue A.H. CeseproBa o0 myrsax u
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hsi TOTOMKOB IEPBOT0 MOKOJICHUS, PACICIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacjedoBaHUs Ipu3HakoB ['. MeHnens;
CLICTUIEHHOTO HACJEI0BAaHUS IMPU3HAKOB W HApYyILIEHUS CLEIUICHUs
reHoB T. MopraHa; roMoOJIOTMYECKHUX PSJOB B HACJIEICTBEHHOU
m3menunBocty H.M. BaBwioa; renernueckoro paBHoBecus JIk.
Xapan u  B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBmwia (Muaumyma FO. Jlubuxa, sKojgorudeckoi mupaMuibl 4uced,
OMOMAacChl U SHEPTUH);

runote3bl (koauepBatHo A.W. Omnapuna, nepBuvHoro Oynbona JIx.

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

YMeHue peuarb IMOHMCKOBBIC OMOJOrHYECKHUE 3aJda4l, BBbIABIIATH
IIPUYIUHHO-CIICACTBCHHLIC CBA3HU MCKAY HcciIieyeMbIMU
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, mpoueccamMm W ABJIICHUAMU,; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIAATb I'CHOTHIIMYCCKUE CXCEMbl CKPCIIUMBAHHWA UL PA3HbIX THUIIOB
HACJICAOBAaHUA TPHU3HAKOB Yy OPraHU3MOB, COCTABJIATHL CXEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GYHKIUSMU: OpPraHOUJOB, KIETOK pa3HBIX TKaHEH, OpraHamu u
CHUCTEMAaMU OpPraHOB y pAcCTEHHH, >KMBOTHBIX U YEJIOBEKAa; MEXAY
JTarnaMu OOMEeHa BELIECTB; dTallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; 3TallaMyi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u ¢deHotunoM, ¢eHoTunoM U GaKTopaMu Cpelbl  OOUTaHWS,
mpoleccaMi  SBOJIIONMH; JBIKYIIUMHU CHJIaMU  aHTPOIIOT€HE3a;
KOMIIOHEHTAMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMHU K HUM

OpraHnu3MOB

YMeHHe BBIICIATH CYIECTBCHHBIC TPU3HAKH:

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPHUOT M 3YKAPHUOT; OJHOKICTOYHBIX K
MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB, OMOTEOIICHO30B, 3KOCHCTEM M
Oomoctepsl; CTPOCHUS OPraHoB W CHUCTEM OPTraHOB PACTCHH,
KHUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HEACITEIBHOCTH, MPOTEKAIOIINX
B OpraHu3Max pacTCHHi, >KUBOTHBIX M 4YeEJIOBEKa, OHOJOTMYECKUX

mporeccoB: oOMeHa BemecTB (Meraboim3M), HHPOPMALMH U




MIpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTrO U TeTepoTpodHHOro
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 5SMOpHUOreHe3a, IOCTAIMOPHOHAIBHOIO  Pa3BUTHA,
pa3sMHOXEHHUs, UHIUBHYyalbHOIO Pa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEHUCTBUM HMCKYCCTBEHHOI'O
oTOopa, CTAOMIM3UPYIOUIETO,  JBIDKYLUIETO M Pa3pbIBAIOILETO
€CTECTBEHHOIO O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOrO
BUJ000pa30BaHus; BIUSHUS JABMKYIIMX CHJI 3BOJIIOLIMM HA FeHO(QOH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeie OoOHuTaHus,
YyepeloBaHMsl HAaNpaBiICHUN 3BOJIOLUHU; KpPYroBOpOTa BEILECTB U

IIOTOKA SHEPIUH B 9KOCUCTEMAX

Cq)OpMI/IpOBaHHOCTI) YMCHHA BBIACIIAATL CYHICCTBCHHBIC IIPHU3HAKU
BUPYCOB, KJETOK IPOKAapUOT M JYKapUOT; OIHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX OPraHU3MOB, BHJIOB, OMOTEOIICHO30B U JKOCHUCTEM;
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHUS SHEPTUU B
KJIeTKe, (poToCHHTE3a, IMJIACTHYECKOTO W JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEHO03a, OIUIOJOTBOPEHUS, pa3BUTHA H
Pa3MHOXKEHHUS, UHIWBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOreHe3a),
00pBOBI 32 CyIIECTBOBaHHUE, €CTECTBEHHOTO 0TOOPA, BUI000pa30BaHMUsl,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOWTaHMs, BIHSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOTI'€HHBIX U3MEHEHHH B HKOCHCTEMAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W TPEBPAIICHUS DHEPTUHU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OHMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JTOKa3aTeIbCTBA
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aMMOCBSI3U
OpPraHuU3MOB U cpelbl OOUTAaHHMS; €IUHCTBA YEJIOBEUYECKHUX pac;
He00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUS Pa3HOOOpa3us
BHUJIOB MW DOKOCHUCTEM KaK YCIOBUA COCYHICCTBOBAaHUA HPUPOJAbLI H

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAIUI0 OHOJIOTHYECKOTO
COJIep>KaHusl; MHTEPIPETUPOBATH ITUUYECKUE ACIEKTHl COBPEMEHHBIX
HCCleIOBaHnH B OnoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh rI00aNbHBIC 9KOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHIO




HEPEYEHbDb DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA
EI'S 1O BUOJOI'A

Kon

11

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

buosnorns xak HayKa. JKuBble cucTeMBI U HX HN3YUCHHEC

CoBpemeHHast OuoNOrusl — KOMIUIEKCHasi Hayka. buoiornuyeckue Hayku U
u3y4yaemble UMU TpoOsembl. DyHIaMEHTANbHbIE, MPUKIIAHbIE U TTOMCKOBBIC
HAyYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3nauenue Ouonoruu B (GOPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH
kapTuHbl Mupa. [Ipodeccun, cBa3anuble ¢ Ouonorueil. 3HaueHue OUOJIOTUU B
MPaKTUYECKON JIEATEIbHOCTH 4YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3SUCTBE,

IIPOMBILUIEHHOCTH, OXPaHe IIPUPOIBI

1.2

1.3

KuBpie cuctembl Kak mnpeaMer wulydeHus Ouonoruu. CBOKMCTBA KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb,
CJIO)KHOCTh U YHOPSAJOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOpPraHU3ALIMS,
CaMOBOCHPOU3BEICHUE, PA3IPAXKUMOCTh, U3BMEHYMBOCTD, POCT U pa3BUTHE.

YpOBHM OpraHu3aluyd JKHABBIX CHCTEM: MOJIEKYJISIPHBINA, KIJIETOYHBIM,
TKAQHEBBIM, OPraHU3MEHHBIM, MOMYJIALMOHHO-BUJIOBOW, 3IKOCHCTEMHBIN
(buoreorneHoTHYECKHIA), OnochepHbIid. [Iporecchl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHBIE MPU3HAKH KUBOTO. JKU3HBb Kak (hopMa CyIecTBOBAHUS

MaTepuu

Metoasl Ouoniormueckoil Hayku. HaOmronmeHue, m3MepeHue, IKCIIEPUMEHT,
cucTeMaru3anusa, MeTraaHannus3. lloHgaThe o 3aBUCHMONM W HE3aBHCHMOM
nepeMeHHo. [lmanupoBanue skcnepumeHTta. IlocTaHOBKa W mpoOBEpKa
runote3. Hynesas runoresa. [Tonstre BbIOOpKU U €€ 10CcTOBEpHOCTD. Pazopoc
B Ouonormyeckux JaHHBIX. OIlEHKa JOCTOBEPHOCTH  TOJYYEHHBIX
pe3yibTaToB. [IpyUunHBI HCKa)X€HUS pe3ysibTaTOB 3KcnepuMeHTta. [loHsTue

CTaTUCTHYCCKOT'O TECTA

Knerka kak Onosorudeckasi CuicreMa

2.1

2.2

Knerka — cTpykTypHO-QYHKLUMOHaJbHAs €AWHUIA KHUBOro. Mcropus
OoTKphITUs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[Bann, M. [lneitnen, P. Bupxo). OcHOBHbIE MOJIOKEHHUS COBPEMEHHOMN
KJIETOYHOW TEOPHH.

Metoapl  MOJEKYJISpHOM M KIETOYHOH  OWOJIOTMM:  MHMKpPOCKOIUS,
xpomarorpadus, anekTpodopes, METO MEYEHBIX aTOMOB,

muddepeHIanbHOe HEeHTPUPYTrHpoBaHUE, KYJIbTUBUPOBAHUE KIIETOK

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIbTpaMUKpPO3JIEMEHThI. Boaa




2.3

u e poJib KaK pPacTBOPUTEINS, pEareHTa, y4yacTue B CTPYKTYPHUPOBAHUU
KJIIETKM,  TeIUIOperyasiuuu. MuHepalbHble  BELIECTBA  KIETKH,  HUX
Ouosnoruueckas poiib. Pojbp KaTHOHOB U aHHOHOB B KJIETKE.

Buonornyeckue monumepbl. benku. AMHHOKHCIOTHBIH cOcTaB OEJKOB.
CrpykTypsl OenkoBoii Mosiekyinbl. IlepBuunas cTpykrypa Oenka, menTHIHAS
CBsA3b. BrOopuuHas, TpeTuuHas, 4yeTBEpTUUHAs CTPYKTYphl. JleHaryparus.
CgoiictBa OenkoB. Kraccudukanus OenkoB. buomornueckue GyHKIHH
OENKOoB.

VYrieBoabl. MoHOCaxapu/ipl, AUCAXapUIbl, OJIMTOCAXapUIbl U MOJIUCAXAPUIBL.
OO0muii 1wiaH crpoeHuss U (U3MKO-XMMHUYECKHE CBOMCTBA YIJIEBOJOB.
buonoruueckue GyHKIIUN YIIIEBOIOB.

Jlunuaer. TuapodunbsHO-THAPODOOHBIE cBOMcTBa. Kitaccupukammst JIUIAI0B.
Tpurmunepuasl, Gochonmnuasl, BOCKH, cTepouabl. buonorndeckue GpyHkunm
aunuaoB. OOmue CcBOHCTBA OHMOJOTMYECKMX MEMOpaH — TEKYy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MTOIYTPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JHK u PHK. Ctpoenune HyKkI€MHOBBIX KHCIOT.
Hyxneotuasl. [Ipunmun  xkommnementapHoctu. [lpaBunmo  Yapradda.
Crpykrypa IHK — nBoitnast cnupans. MecToHaxoxaeHUe U OUOIOTHYECKUe
¢byukun JJHK. Bunet PHK. ®yaxiuun PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B moJiekyiae ATO.
buonornueckne ¢yaknun AT®. BoccTaHOBIEHHBICE TIEPEHOCUYMKH, WX
¢dbyukun B kinetke. CexkBenuposanue J[HK.

CrtpykrypHas Ouomnorusi: OMoOXUMHUYECKHE U OMOPU3UYECKUE HCCIeTOBaHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

Tunel KJIETOK: JdyKapHOTHYecKas U Ipokapuoruyeckas. CTpyKTypHO-
(GyHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.

Crpoenue npokapuotuueckoil kiaetku. Kinerounas crenka Oakrepuit u apxei.
OcoOeHHOCTH CTPOEHHUS TeTepoTpo(HOI 1 aBTOTPO(PHOI MPOKAPHOTHIECKUX
KJIETOK. MeCTO U poJib IPOKAPHOT B OMOLIEHO3AX.

CrtpoeHue U pyHKIIMOHUPOBAaHUE FyKapuOTHUeCKON KieTku. [lma3zmarnyeckas
meMmOpana (mnasmanemma). CTpyKTypa IUIa3MaTH4ecKoOdl  MeMOpaHsbl.
TpancopT BemlecTB uepe3 IUIA3MaTHYECKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruénnas nuddysus), akTUBHBIN (EPBUYHBIA U BTOPHUYHBII
aKkTUBHBIN TpaHcnopt). [lomynponunaemocts MeMOpanbl. PabGora HaTpuii-
KaJIMeBOr0 Hacoca. OHJIOLMTO3: MHHOLUTO3, (haromuro3. OK30LUTO3.
Knerounas crenka. CTpykTypa M (YHKIMH KJIETOYHOW CTEHKH pacTEHU,
rpudoB.

[uromnasma. [{utozomns. [urockener. JIBmxkeHue muToruiazmMbl. OpraHOU bl
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kiaeTku. OpHOMeMOpaHHbIE OpPraHOWABI KJIETKU: JHJIOIMJIa3MaThyecKas CeTh
(BIIC), anmapat "ok akH, TU30COMBI, UX CTpoeHue U GyHKIuH. B3anmMocBs3b
OJTHOMEMOpaHHBIX  OpraHouaoB  KjieTku. CTpoeHue  IpaHyJsIpPHOrO
perukynyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'maaxuii (arpaHyssipHbIN) SHAOIUIA3MAaTHYECKUl peTukyiayMm. CekpeTopHas
¢ynkuus anmapara lonpmxu. Tpancnopr BelecTB B KieTke. Bakyonu
pacTuTteNbHbIX Ki1eToK. Kiterounslii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPUH, TUIACTUABI.

Crpoenrie 1 GyHKIMH MUTOXOHAPHHA M muactuj. llepBuUuHbIe, BTOPUYHBIE H
CJIO)KHBIE  IUIACTHIbl  (DOTOCHMHTE3UPYIOUIMX  3YKapUOT. XJIOPOIUIACTBHI,
XPOMOIUIACTBI, JIEUKOIIIACTHI BBICUIMX PACTCHUN.

HememOpannbie opranouabl kieTkd CTpoeHne M (YHKIUH HEMEMOpaHHBIX
OpraHousioB KieTku. Pubocombl. MukpodumameHTsl. MpIeuHble KISTKH.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHue M JBMKEHHE >XTYTUKOB U
pecHrueK. MUKpOTpyOOUKH LUTOILIAa3Mbl. LleHTpHOIIb.

Anpo. O6onouka sapa, XpOMaTUH, KapUOILJIa3Ma, SIPBILIKU, UX CTPOEHUE U
bynkuuu. SnepHbiii 0enkoBBI MaTpuKC. IIpocTpaHCTBEHHOE PACHOIOKEHHE
XpOMOCOM B MHTep(]a3HOM sizipe. benku xpomaTrrnHa — THCTOHBI.

Knerounsle BxiroueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT

(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOI)

ACCUMMIISINS ¥ JUCCUMIIIALUS — IBE€ CTOPOHBI MeTabonmm3ma. Tunsl oOMeHa
BEIIICCTB: aBTOTPOQHBINA U TeTepoTPO(HBIN. YdacTue KHCIopoaa B 0OMEHHBIX
npoleccax. DHepreTuueckoe obecriedeHue kieTku: mnpespaiieHue ATD B
oOMeHHBIX Tmporeccax. PepMEeHTATUBHBIA XapakTep peakuuil KIETOYHOIO
Merabonuzma. dDepMeHTHI, UX CTPOCHHE, CBOWCTBA U MEXaHW3M JICUCTBHUS.
Kogepmentsl. Otnnuus (epMEHTOB OT HEOPraHMYECKHUX KaTaJlu3aTOpPOB.
benku-aktuBaTopel M OEJKU-UHTUOMTOpPBL.  3aBUCUMOCTb  CKOPOCTH
(epMEHTATUBHBIX pEaKIi OT pa3InYHbIX (PAKTOPOB.

IlepBruHBIl CHHTE3 OpraHMYEcKuUX BemecTB B kieTke. dorocuHre3. Ponb
XJIOpOIIacToB B Tporecce ¢oTocuHTe3a. CBeroBas M TeMHOBas (a3bl.
[TponykTBHOCTH (poTOCHHTE3a. BiMsHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTb
¢dorocunTe3a. 3HaueHHe HOTOCUHTESA.

XeMOCHHTE3. Paznoobpaszue OpraHU3MOB-XE€MOCHUHTETHUKOB:
HUTPUDUIHPYIOTITHE OakTepuw, XKeJne300aKTepu, cepobakTepum,
BOJIOPOJIHBIE OaKTepUU. 3HAaUEHUE XEMOCHHTE3A.

AnaspoOHble opranusMel. Buasl OposkeHus. IIpoaykTbl OpoXeHMS M HX
HCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPTaHM3MBI KaK OOBEKTHI

OMOTEXHOJIOTUHU U BO30yIuTENn OOJIe3HEH.
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AspoOHBIE OpraHU3MBI. Oransl HHEPreTHYECKOT O oOMeHa.
[logroroBuTenpHBIA dTam. [nHMKOMM3 — OECKUCIOPOJHOE pACIIEIICHHUE
TJIIOKO3BI.

buosornueckoe OKHUCIIEHHE, WIN KIETOYHOE AbIXaHUE. POJIb MUTOXOHAPUNA B
nporeccax — OMOJIOTMYECKOTO  OKucieHus.  Llukiamueckue — peakuuu.
OxucnurensHoe (ochopmnuposanue. [lpenmymecTBa a’poOHOrO MyTH
oOMeHa BeEmIeCTB mepen aHadpoOHBIM. D(PPEKTUBHOCTH IHEPTETHUYECKOTO

oOmMmena

Peakuun marpudHoro cuntesa. IIpyHOMII KOMIZIEMEHTApHOCTH B pEaKLUAX
MaTPpUYHOTO  CcHUHTe3a. Peamm3anms  HAcClEACTBEHHOW  MH(OPMAIHU.
I'enernyeckuii kox, ero cBoiicra. Tpanckpunuus — Matpuunslid cuare3 PHK.
[TpyHUMIIBI  TPAHCKPUIILIMK: KOMIUIEMEHTapHOCTb, AHTUIAPaLIEIbHOCTD,
ACUMMETPUYHOCTh. TpaHcisius u e€ sranbl. Yuactue TpaHcnoptHbix PHK B
OouocunTe3e Oenka. YcmoBus OnocunTe3a 6enka. KomqupoBanmue aMHHOKHCIIOT.
Pons pubocom B OnocuHTe3e Oenka.

Opranuzanys reHoMa y INpPOKapuOT M JYKapuoT. Perynsnus akTUBHOCTH
reHoB y mpokapuot. ['umoreza onepona (®. XKakob, XK. Mano). Perymsmms
00OMEHHBIX IIPOLIECCOB B KileTKe. KineTouHslil romeocTas.

Bupycsl — HekneTounble GOpMBbI KU3HU M 0OIMraTHble mapasutbl. CTpoeHue
HPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

BupycHsie 3a00eBaHus yenoBeKa, )KUBOTHBIX, pactenuii. CIIN, COVID-19,

CouaJIbHbIC U MCAUITMHCKUEC HpO6JI€MBI
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Knerounslii nwmki, ero mnepuoasl u perynsuus. Hutepdasa u  muros.
Oco0OeHHOCTH MPOIIECCOB, MPOTEKAIUX B HHTepda3ze. [loaroroBka KiIeTku K
nenenuto. [IpecuHternyeckuit (MOCTMUTOTUYECKUM), CHUHTETHYECKHA U
HNOCTCUHTETHYECKUH (IPEMUTOTHUECKUI ) TEPUOIbl HHTEP(hA3bI.

Marpuunsnii cunte3 JIHK — perumkanuma. IIpuanuner perumkanun JIHK:
KOMIUIEMEHTApHOCTh, IOJIYKOHCEPBATUBHBIM CHHTE3, AHTUIIAPAJUICIBHOCTD.
Mexannsm pernkanuu JJHK. Xpomocomsl. Ctpoenne xpoMmocoM. Tenomepst
U TeroMepasza. XpOMOCOMHBIN HaOOp KJIETKM — KapuoTum. JlummounaHsiil u
rarioniHbIl HaOopbl XpomocoM. ['omonornuynble Xpomocombl. IlonoBsie
XPOMOCOMBI.

Jenenune knetkn — muto3. CTaguu MUTO3a U IPOUCXOIALINE B HUX ITPOLIECCHI.
Tunsl Muto3a. Kaproknnes n nutokusHes. buonornueckoe 3Hau€HUE MHUTO3A.
Perymanus mutoTnueckoro mukia kiueTkd. [Iporpammupyemas KieTodHas
rubesnp — anomnTo3.

(DYHKI_[I/IOHaJIBHaH I'CHOMHUKA

Opl" aHM3M Kak OMOJIOrMYecKas CUCTEMa
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OOHOKIJIETOUHBIE,  KOJIOHHMAJIbHbIE,  MHOTOKJIETOYHBIE  OpraHU3Mbl U
MHOT'OTKaHEBbIE OPTaHU3MBI.

@opMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrionoe (BKIOYas BEreTaTUBHOE) U
nojoBoe. Buapl 0ecronoro pasMHOXKEHHUS: IOYKOBAaHUE, CIOPYJIALNS,
dbparmeHTaIys, KJIOHUPOBAHUE.

ITonoBoe pasmuoxkenue. IlonoBele KileTkM, uiau rametsl. Meiio3. Craauun
Meiiosza. [loBenenue xpomocom B Mmeiose. Kpoccunrosep. buonornueckuii
CMBICII MeKO03a M MOJIOBOrO mpolecca. Meno3 U ero Mecro B KU3HEHHOM
LIUKJIE OPTaHU3MOB.

IIpenzaponpiieBoe pazBurue. ['amerorenes y >kMBOTHBIX. [lo0BBIE Kee3bl.
OOpa3zoBaHue M pa3BUTHE NOJOBBIX KieTok. CrepmaroreHes M OOTEHE3.
Crpoenne mosioBbIX KiIeTOK. OIIONOTBOPEHHE U SMOPHOHAIBHOE pPa3BUTHE
)KUBOTHBIX.  CrocoObl  OIUIOJIOTBOPEHMs:  HApy>KHOE,  BHYTpPEHHEE.
[TapTeHorenes.

WupuBuayanbHOe pa3BuTue opraHu3mMoB (oHToreHesd). Craauu smOpHOreHesa
JKUBOTHBIX (Ha mpumepe JArymku). JlpoOGnenuwe. Tumel npobGiieHus.
OcobeHHoCTH  APOONCHMST ~ MICKONMHUTAIOMIMX.  3apOJBIIIEBBIE  JIUCTKU
(racTpymsitus). 3akiagka OpPraHoB M TKAaHEW W3 3apOJBIIIEBBIX JIHCTKOB.
B3auMHoe BimMsHHE dYacTell pa3BHBAIOLIETOCS 3apojibliia (dMOpHOHAIbHAS
UHAYKIMS). 3aKiajka IUlaHa CTPOEHUS  JKMBOTHOINO Kak  pe3yJbTar
MEepapXUYeCKUX B3aUMOJEHCTBUN TeHOB. BiunsHue Ha 53MOpHOHAIBHOE
Pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOLICH CPEIBL.

Poct u pasButne xuBOTHBIX. [locTomMOpuoHanbHbIN mepuon. Ilpsmoe u
HenpsiMoe pas3BuTHe. Pa3Butne ¢ Metamopdo3oM y O€ClIO3BOHOUHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHojormueckoe 3HadeHHe MPSIMOTO U HEMPSIMOIO
pa3BUTHA, HUX PACIHPOCTPAaHEHHE B Mpupoje. Tumsl pocra KUBOTHBIX.
@akTOopbl  peryJsilMM  pOCTa  JKUBOTHBIX W 4enoseka. Cranun
MOCTAMOPHUOHAIIBHOTO Pa3BUTHA Yy JKUBOTHBIX M 4esjoBeka. [lepuopsl
OHTOI'€HE3a YEJIOBEKA.

PasMHoeHne u pas3Butue pacteHuil. I'ameropur u cnopoput. Meiio3 B
JKU3HEHHOM IMKIJIe pacteHuil. OOpa3oBaHMEe CIOp B Mpollecce Meio3sa.
['amerorenes y pacteHuil. OIJIOJOTBOPEHME U PA3BUTHE PACTUTEIbHBIX
opranu3mMoB. /[BoilHO€  OIUIONOTBOPEHME Yy  IBETKOBBIX PACTEHHUH.
OOpazoBaHue W pPa3BUTHE CEMEHU. MeXaHH3MBbl PETYJSIHMU OHTOreHe3a y

pPacTEeHUN U KUBOTHBIX
Hctopusi CTaHOBJIEHMsST U Ppa3BUTHS TIEHETHMKM Kak Hayku. OCHOBHbIE
TEHETUYECKNE MTOHATUSA U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIIbHBIE

T'CHBI, aJIbTCPHATUBHBLIC NPU3HAKH, JIOMHH&HTHBII;’I n peuecanHHﬁ IIPU3HAK,
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TOMO3UT0Ta, TE€TePO3UTr0Ta, YUCTas JUHUS, THOPHIBI, TE€HOTHUII, (HEHOTHIIL.
OCHOBHBIE METOJBl TEHETHKU: THOPUIIOJIOTHYCCKUN, ITUTOJIOTHYCCKHUH,

MOJ'IeKy.]'ISIpHO-FeHeTI/I“IeCKI/Iﬁ

Monorubpuanoe ckpemuBanue. I[lepBeiii 3akoH MeHaenss — 3aKoH
eMHOoO00pa3us TUOPHIIOB TEPBOTO MOKOJCHHS. [IpaBWiio JOMHHUpPOBAHHMS.
Bropoii 3akoH MeHzens — 3aK0H paclleruieHus mpu3HakoB. LluTonornyeckue
OCHOBBI MOHOTHOPUTHOTO CKpeluBaHus. [ MmoTe3a 9iCcTOTh TaMeT.
Ananuzupyroiiee ckpeurpanue. [I[poMeKyTOUHBIN XapakTep HacaeqO0BaHMUS.
PacuierieHue npru3HakoB IPU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemmpanue. TpeTuii 3aKkoH MeHaemns: — 3aKOH HEe3aBUCHUMOTO
HACJICIOBAHMSI  TPU3HAKOB. L[UTOIIOTMYECKHUE OCHOBBI  JTUTHOPHUIHOTO
CKpEIIMBaHMUS.

CueruieHHOe HacnenoBaHue Ipu3HakoB. Paboter T. Moprana. CuemieHHOe
HACJICIOBAHUE T€HOB, HAPYLIEHUE CUCIICHHUSI MEXKJy F€HaMH. XPOMOCOMHAas
TE€OpHUs HACJIEICTBEHHOCTH.

I'eneTnka mona. XpoMOCOMHBIM MEXaHU3M OINpPENEIICHUS 0. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHBIN U rereporaMeTHblid noJl. ['eneTnueckas
CTPYKTypa MOJIOBBIX XpoMOcOoM. HaclienoBaHue NMpPU3HAKOB, CLEINJIEHHBIX C
ITOJIOM.

['enoTun kak 1enoctHas cucteMa. [lnelioTponuss — MHOKECTBEHHOE JICHCTBHE
reda. MHOKECTBEHHBIM ayuien3M. BzamMojencTBHe HEaUICIbHBIX T'€HOB.

Komniementapaocts. Jnucras. [lonumepus

3.4

B3aumopeiictBue reHoTMma W cpedbl npu  (opMHpOBaHMM  (HEHOTHIIA.
M3MeHYnBOCTh PU3HAKOB. KayecTBEHHBIE M KOJIMYECTBEHHBIE IPU3HAKA. Bubl
WU3MEHYMBOCTH: HEHACIICICTBCHHAs U HACJIECTBEHHAS.

Monudukanonsass ~ U3MeHYMBOCTb. Ponb  cpensl B (OpPMHUpPOBaHMU
Mo (pUKaMOHHON n3MeHunBocTH. HopMma peakiium nprsHaka. BapuannoHHsii
psan u BapuauuonHas kpusas (B. WMoranncen). CpoiicTBa MOIU(UKAIMOHHON
U3MEHYHBOCTH.

I'enoTnnnyeckass m3MeHUMBOCTh. (CBOMCTBA T'€HOTMIINYECKOW H3MEHYMBOCTH.
Bupl reHOTUITMYECKON U3MEHYHMBOCTH: KOMOMHATUBHAS, MYTallIOHHAS.
KomOunaTiBHas W3MEHYMBOCTh. MeH03 W TOJOBOM TMpoIecC — OCHOBA
KOMOWHATUBHOM W3MEHYMBOCTH. Poib KOMOMHATHMBHOW HM3MEHYMBOCTU B
CO3/IaHHY TeHETUYECKOT0 Pa3Ho00pasus B Mpeenax OJHOrO BUA.

MyranoHHass W3MEHYMBOCTb. BHIpl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W HWHAYLMPOBAHHBIE MyTauuu. SaepHele U
UTOIIa3MaTuueckre Myraunu. CoMaTHueckrue U MosioBble MyTanuu. [IpuunHel

BO3HHMKHOBCHUS My’TaI.IHfI. MYTE[FCHLI U HUX BJIUMAHUC Ha OpPraHHU3MEIL.
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3aKOHOMEPHOCTH MYTALMOHHOT'O Ipoliecca. 3aKOH TOMOJIOTUYECKHX PSAOB B
HacieacTBeHHoM n3menunBocTH (H.V. BaBunog). BHesnepHas n3MEeHYMBOCTH

1 HAaCJICACTBCHHOCTDb

Kapuotun wyenoBeka. MexayHapoJiHass IporpaMma HCCIEIOBAHUS T€HOMa
yejgoBeKa. MeToJbl HW3y4YEeHMsI TEHETHMKM 4YeJIOBEKa: TI'€HEaJOrM4YeCKUH,
OJIM3HCIOBEIH, IIUTOTCHETUYCCKUI, MOMYJISIUMOHHO-CTATUCTUYECKUM,
MoOJIeKyJIIpHO-TeHeThuueckuii.  CoBpeMEHHOe  OmpelesieHue  TI'eHOTHIA:
MNOJTHOT€HOMHOE CEKBEHHUPOBAHHME, T'C€HOTUIIMPOBAHME, B TOM YHCIE C
nomoiwto ITI[P-ananu3a. HacneacTtBennsie 3a0oneBanms YenoBeka. [ eHHbIC U
XpOMOCOMHBIE ~ Ooyie3HM  4yenoBeka.  bone3HMm ¢ HacienCTBEHHOM
MIPEAPACIIONOKEHHOCTHIO. 3HauyeHHe MEIUIUHCKON TCHETHKH B
MPEIOTBPAIICHUM W JICUEHUH TEHETUYCCKUX 3a00JICBaHMI  dYeoBeKa.

CTBOJIOBBIE KJIIETKH

JloMecTukanus U ceneKuys. 3apoXkKICHUE CEIEKIUU U JOMECTUKALMU. YUEHHUE
H.. BaBunoBa 0 LieHTpax NpPOMCXOXKIEHHS W MHOT00Opasusi KyJIbTYpHBIX
pactenuil. Ponb cenexkuuu B CO3aHUM COPTOB PAacCTEHUM M MOPOJ >KUBOTHBIX.
Copr, nopoza, mramMm. 3aKOH TIOMOJIOTMYECKMX PsJOB B HACJIEICTBEHHOU
n3MeHunBocty H.M. BaBuiosa, ero 3Hauenue Juist CeNeKIMOHHON paboThI.
MeTtonbl ceneKUMOHHOM paboTbl. McKyccTBEHHBIM OTOOp: MacCoBBIA U
WHIUBUYAJIbHBIA.  JTanmbl KOMOWHALMOHHOM  cenekuuu. Mcnbitanue
npousBoauTeneil mo noromctBy. OTOOp MO T€HOTHILYy C HMOMOILIBIO OLEHKH
(deHoTHna NoToMCTBa U 0TOOP MO TeHOTUIY ¢ nomolbio aHanuza JTHK.
HckyccTBEeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PagnanvoHHBIE M XMMHYECKMH MyTareHe3 KaK MCTOYHUK MyTaluil y
KYJIBTYPHBIX (hopM opranu3MoB. Vcnonab30BaHNE TEHOMHOTO PelaKTUPOBAHUS
U MeToZioB pekomMOuHaHTHBIX JIHK s momyueHus: ucxonHoro marepuania
JUISL CEJIEKLIUU.

[Tonyuenne nomumuionioB. BHyTpruBumoBas rubpunuszanus. bimskoponcrseHHoe
CKpellMBaHue, W1 MHOpuAMHT. HepoicTBeHHOe CKpelrBaHue, Wil ayTOPUINHT.
I'ereposuc u ero nmpuuunsl. Vcnons3oBanue rereposuca B cenekuuu. OtnanéHHas
ruopumm3anus. [Ipeononenue OGecruionust MEeXBHUIOBBIX THOPHUIOB. JlocTikeHMs

CEJIEKIIMY PACTEHUH U AKUBOTHBIX

3.7

OOBbeKThl, HCIONb3yeMble B OWOTEXHOJIOTWH, — KIETOYHbIE M TKaHEBbIE
KyJbTYypbl, =~ MHUKPOOPTaHM3MBI, = HX  XapakTepucTtuka. TpaaunnoHHas
OUOTEeXHONOTH: XJIeOomeyeHne, MOJIy4YeHHE KHCIOMOJIOUHBIX IPOAYKTOB,
BUHOJenue. MukpoOuosnorunueckuii cuHre3. OOBEKTh MUKPOOHOIOTHYECKHX
texHonoruii.  [lpousBomcTBO  Oenka, aMHUHOKHCIOT W BHTAMHHOB.

I/ICKYC CTBCHHOC OINIOJOTBOPCHHC. PCKOHCTPYKI_[I/ISI SIAIIEKIIETOK u



KJIOHUPOBaHUE KUBOTHBIX. METO/ TpaHCIIIAHTALIUY SIIEP KIIETOK.

XpoOMOCOMHAsi M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIe€Ha |
KoHcTpyupoBanue pexkomMOuMHaHTHBIX JIHK. JlocThXeHus W MepCreKTHUBBI
XPOMOCOMHOW M TEHHOW WHXEHEepHH. MeauIuHCKue OWOTEXHOIOTHH.

Hcnonp3oBaHue CTBOJIOBHIX KIETOK

Cucrema 1 MHOrooOpasue opraHu4ecKoro Mupa

4.1

buonornmueckoe  pasHooOpasue  opranmsmMoB. CoBpeMeHHas  cHcTeMa
oprannyeckoro mupa. IlpuHnuns!l kinaccudukamuu opranu3MoB. OCHOBHEIE
CHCTEMaTHYECKHE TPYIITBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHUSI M )KU3HEEATEIBHOCTH OJJHOKJIETOYHBIX OPTaHH3MOB.
Bakrepun, apxeu, OJHOKJICTOYHBIC TPHOBI, OJHOKICTOYHBIC BOJIOPOCIIH,
apyrue npotuctbl. KosloHnanpHble OpraHu3Mbl. JIBIKEHHE OJHOKIETOYHBIX
OpraHu3MoB:  amEO0OMaHOE, JKTYTHKOBOE, pPECHHYHOE. 3ammra y
OAHOKJICTOYHBIX OpraHnu3MoB. Pa3[[pa)KI/IMOCTI) y OJHOKJIECTOYHBIX

Opranu3moB. TakcHcCsl

4.2

MHOroKIeToYHbple  pacTeHus. B3auMoOCBsA3p 4YacTel  MHOIOKJIETOYHOTO
opranusma. TkaHu, opraibl M CHCTEMbl OpPraHOB MHOI'OKJIETOYHOTO
oprauusma. OpraHm3m Kak eauHoe 1enoe. TkaHu pacteHuil. Tumsl
pacTUTENbHBIX  TKaHeW: oOpa3oBaresbHas, IOKPOBHAas, HPOBOJSAIIAL,
OCHOBHas, MexaHuueckas. OcoOeHHOCTH  cTpoeHus, (QYHKUUH U

pacIIoIOKEHNsl TKaHEN B OpraHax pacTeHUH

4.3

BereraruBHple M TreHepaTHBHBIE OpraHbl pacTeHuid. DYHKIMU OpPraHoOB M
cucteMm opraHoB. Kapkac pacrenuil. J[BU>KeHHE MHOTOKJIETOYHBIX PaCTEHHI:
Tponu3Mbl U HacTUH. [loryionenue BoAbI, YIIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX
BelIeCTB pacteHusiMu. [Ipixanue pacrenuit. Juddy3us ra3oB depes
MIOBEPXHOCTh KJIETKH. TpaHCIOpPTHBIE CHUCTEMBl pacTeHuil. BeineneHue y
pacTeHHi. 3amuTa y MHOTOKIETOUYHBIX pacrteHui. Kytukyna. Cpencrsa
MIaCCUBHOU U XUMHUYECKOH 3a1UThl. DUTOHIUBI.

PazgpaxxuMocTh U perynsanus y Opranu3MoB. Pa3ipakxuMocCcTs U perymisuus y

MHOT'OKJICTOYHBIX paCTCHHﬁ. PocrtoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHorokjeTouHbsle KMBOTHBIE. B3amMOCBA3h dYacTell MHOTOKJIETOYHOTO
opranu3ma. TkaHM, OpraHbl MU CHCTEMBl OpPraHOB MHOT'OKJIETOYHOIO
opranuzma. Opranu3m kKak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U
yenoBeka. THIIBI KMBOTHBIX TKaHEW: DdIUTENHAIbHAS, COCAMHHTEILHAS,
MbIlIeuHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKIMH M PACIIOJIOKECHHS

TKaHEH B opraHax >XMBOTHBIX U YCJIOBCKa

4.6

OpFaHBI N CHUCTEMBI OPraHoOB JKHWBOTHBIX. GDYHKHI/II/I OpraHoB U CHCTEM



opranoB. Omopa Tena opranu3MoB. CKeNneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyKHbIl U BHYTpeHHU cKeneT. CTpoeHUE U
THUIIBI COEIMHEHHS KOCTEM.

JIBM>KEHME MHOTOKJIETOYHBIX >KMBOTHBIX. IluTanue »xuBOTHBIX. Iluranue
MO3BOHOYHBIX KUBOTHBIX. JlpixaHue KuBOTHBIX. KoxkHOE jAbIxaHue.
KabepHoe u 1€rouHoe JpIXaHue.

JIpIxaHue MO3BOHOYHBIX >KMBOTHBIX. DBOJIOLUOHHOE YCIOXHEHUE CTPOCHHUS
NErKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIXxaTenbHasi cHUCTEMa 4YeJIOBEKa.
MexaHu3M BEHTWISILMM JETKUX Yy NOTHUL U MIEKONUTAMMX. TpaHcnopt
BEILLIECTB Yy OPraHU3MOB. TpaHCHOPT BEHIECTB y XUBOTHBIX. KpoBeHOCHas
cucteMa u e€ opranbl. KpoBeHOCHas cucremMa MO3BOHOYHBIX >KMBOTHBIX.
Kpyru  kpoBooOpamieHusi.  DBOJIOIMUOHHBIE  YCIOXHEHUS  CTPOCHHSA
KPOBEHOCHOM CHCTEMbI MO3BOHOYHBIX KUBOTHBIX. BhieieHne y opraHu3MoB.
Boinenenne y kuBOoTHbIX. COKparturenbHble Bakyoju. OpraHbl BbIICICHUS.
CBsi3b MOJIOCTM Tejla € KPOBEHOCHOM M BBIIEIUTEIBHON CHCTEMamH.
Brinenenue y TO3BOHOUYHBIX JKMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX
JKUBOTHBIX. [IOKpOBBI ¥ UX TTPOU3BOIHBIE.

PazgpaxxumocTte u©  peryiasiuus |y  OpraHusmMoB. PasznpaxuMocts y
OJIHOKJIETOYHBIX Opranu3sMoB. Takcucel. Pazgpaxkumocts M perynsuus y
MHOTOKJIETOYHBIX pacTeHHil. POCTOBEIE BellecTBa U UX 3HAYCHHE.

HepBhuast cucrema u pedaekropHas peryisuuss Yy MHOTOKJICTOYHBIX
KUBOTHBIX. HepBHast cuctema u €€ oTaenbl. DBOJIIOLHMOHHOE YCIO0KHEHUE
CTPOEHHUSI HEPBHOU CUCTEMBI Y dKUBOTHBIX.

Pa3pabotka anroputmMoB u mnporpamMm A 3(PpPeKTUBHON (YHKIMOHATIBHOU
AHHOTAIlMd  TE€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, MeTabOJIOMOB

MHKPOOPTaHHU3MOB, paCTeHHﬁ, JKHMBOTHBIX U YCJIIOBCKaA

5.1

5.2

OpFaHI/BM YCJIOBCKA U €TI0 3J0POBLC

Opransl W CHCTEMBl OpraHoB 4enoBeka. OTaenbl TOJIOBHOTO MoO3ra
MO3BOHOYHBIX KHUBOTHBIX. Peduiekc u pednexropnas myra. besycioBubie u
ycioBHbIe pediekchl. ['ymopanpHash perynsiius U SHIOKPUHHAS CHCTEMa
JKUBOTHBIX W 4eJIoBeKa. JKene3bl SHIOKPUHHOM CHCTEMBI U WX TOPMOHBI.
[lelictBue TOPMOHOB. B3aMMOCBSI3b HEPBHOM M DJHIAOKPUHHOW CHCTEM.
['unortanamo-runodu3apuas cucrema. Pednexc u peduekTopHas myra.

be3ycioBHbIE U yCIIOBHBIE pe(IIEKCHI

3amurta opranu3Ma ot OosiesHel. iMmmyHHas cuctema denmoBeka. KieTounsrit
U TYMOpaJIbHBI UMMYHUTET. Bpoxk1€HHBIN, TpHOOpeTEHHBIN crienndruyecKuit
UMMYHHUTET. Teopus KIOHAJIbHO-CeNeKTUBHOrO ummyHHTera (I1.0pmmx,

®.M.bepner, C.Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoOB. Poub




BPOXKIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA

5.3

KposenocHnas cucrema u €€ opranbl. Cepale, KpOBEHOCHBIE COCY/Ibl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaia u e€ perymsmus

5.4

5.5

5.6

Hpixanme uyenoBeka. Juddy3us ra3oB dYepe3 IMOBEPXHOCTh  KIICTKH.
JpIxarenbHass cucrtemMa 4YenoBeka. JlpIxaTenbHas MOBEPXHOCTh. Perymsmus

IbIXaHus. JprxaTenbHbIe 00bEMBI

HI/IH_IeBapI/ITCJ'IBHaH CHUCTEMAa 4YCJIOBCKA. OT,Z[CJ'IBI IMUIICBAPUTECIBHOI'O0 TpaKTa.
HI/IH_IeBapI/ITCJ'IBHBIC KEJIE3bI. BHYTpI/IHOJ'IOCTHOG n BHYTPHUKJIETOYHOC

MUIIEBAPEHUE

ITokpoBel M ux mnpousBojHble. Opransl BbieneHus. [louku. CrpoeHue u
¢ynkunonupoBanue HeppoHa. DuubTpanus, cekpeuus u - oOpaTHOE
BCaChIBaHME KaK MEXaHM3MbI paboThl OpraHoB BbineneHusi. OOpa3oBaHue

MOYH Yy YCIIOBCKa

5.7

6.1

6.2

I[BI/I)KGHI/IG YyeJIoBeKa: MbllieyHas cucreMa. CKeleTHRIC MBIIINBI 1 UX pa60Ta.

CTpOCHI/Ie U TUIIBI COeTUHEHUS KOCTEH
TeopI/m 3BOJIIONMHU. Pa3BuTHE )XHU3HU HA 3emie

OpomtouuonHasg Teopus Y. JlapBuna. IIpeanoceliku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBrokyniue cuiibl 3BosiolMK BUAOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPasMHOXKEHHUsI OpPraHW3MOB, HAcJeICTBEHHAas M3MEHYUMBOCTh, Oopbba 3a
CYIIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cuntetnueckor Tteopun HBomouun (CTI). Heltpanphas
Teopust 3BoironMd. CoOBpeMEHHas »HBOJIOLMOHHAs Ouosiorus. 3HAYCHHE
HBOJIIOI[MOHHON TEOpHUH B (HOPMUPOBAHMM €CTECTBEHHO-HAYYHOM KapTHHBI
Mupa

[Tomymnsiuyst kKak 3JIeMEHTapHas e€AWHMIA HBOJOLMHA. COBPEMEHHBIE METOMBI
OLIEHKH T'€HETHYECKOro pa3HooOpasus M CTPYKTypsl nomynsuuil. 3menenue
reHooHaa MOMyJALMKA KaK 3JEMEHTAPHOE 3BOJIOLMOHHOE SIBJIEHUE. 3aKOH
reHernyeckoro pasHoBecus Jlx. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOPhl (JIBMXKYIIME CHIIBI) SBOJIIOLMU. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeHuuBOCTh. [Ipeiidp reHoB — ciiyuaiiHble
HEHANpaBJieHHblE HW3MEHEHHS 4YacTOT ayjiesied B MONyJsaiusax. OPQexT
ocHoBarens.  Murpanuu.  M3omsums — nomynsiumii:  reorpaduyeckas
(mpocTpaHCTBEHHAas ), Oronoruyeckas (penpoayKTUBHAs).

EcrectBenHblif 0TOOp — HampaBisgoomuil ¢aktop sBomonud. DopMel
€CTECTBEHHOI'0 OTOOpa: JBWXKYILIUM, CTAOMIU3UPYIOIIUH, pa3pbIBAIOIINN

(nu3pynrtuBHbIN). [TonoBoit oTOOD.



[IpucrnocobIeHHOCTh ~ OPraHM3MOB  Kak  Pe3ylbTaT  MHMKPO3BOJIOLHUU.
Bo3HukHOBeHHE mpUcClOCOONeHU y  opraHu3MoB. Apomopdo3bl U
UANOAJaNTalUH. [Tpumepsl MPUCTIOCOOICHHI y OpraHU3MOB.
OTHOCHUTEIBHOCTH MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero xpurepuum u cTpykTypa. BumooOpa3oBanume Kak pe3ysibTaT
MUKpO3BOIOIUHU. M3omsamus — kiouyeBoit paxktop BumooOpazoBanus. [lytu u
CIIocoObI BHJ1000pa30BaHMUS: aJUIONaTPUIECKOE (reorpaduueckoe),
CHUMITAaTPUYECKOE  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (IOJIMILIOWIU3ALINS,
rulOpuau3anys). JmuTenbHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posib 3BOTIOIIMOHHON OHOJIOTHH B pa3paboTKe HayYHBIX METOIOB COXPaHEHUs
6nopazHooOpasuss. MUKpPOIBOIIOLUS M KOIBOJIOIHS MMaPa3HUTOB M UX XO35EB.
Mexanu3mbl (HOPMUPOBAHHUS YCTOMUMBOCTH K AHTHOMOTHKAM M CHOCOOBI

O0pBLOBI ¢ HEl

6.3

Metonbl  HM3y4YEeHUS  MaKpOABOJIONHMH. [lallCOHTONIOTHYECKUE  METOJIbI
u3ydeHusi 3Bomonuu. llepexomnbie (GOpMBI M (QUIOTEHETHUYECKUE PSIbI
OpPTraHU3MOB.

buoreorpaduueckne meroapl u3ydeHus spomonuu. CpaBHeHUe (GIopsl H
dayHbl MaTepuKkoB U OCcTpOBOB. buoreorpaduueckue obmactu 3emiau. Buabl-
SH/ICMUKU M PEITUKTHIL.

DOMOPHOJIOTHYECKHE W CPABHUTEIHLHO-MOP(OIOTUICCKIE METOIbl M3YyUCHUS
OBOJIKOIIUH. I'eneTndeckue MexaHU3MEI 3BOJIOIMHX OHTOI'€HE3a U ITOABJIICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJOTMYHBIE U aHAJOTHYHBIE OpTaHbI.
PynuMenTtapHble opraHbl u  aTaBU3Mbl. MOIEKyISIpHO-TEHETHYECKHE,
OMOXNMHUYECKHE n MATEMATUYCCKUEC METOAbI HU3Yy4YCHUA OBOJIFOIIUHA.
I"'omonoruunsie T'CHBI. COBpeMeHHBIe METOAbI MOCTPOCHUMA
(bUITOTEeHETUYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MYTAIIUH U SBOJIIOIHSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBuia) 3BOMIONMKA. HeoOpaTUMOCTh 3BOJOIIHH.

AnantuBHas panuanus. HepaBHOMEpHOCTH TEMIIOB YBOJIIOIIUN

6.4

Hayunble rumotessl NPOUCXOXKICHMS JKU3HM Ha 3emse. AOuoreHes u
naHcrepmus.  JloHay4dHble  NPEACTABICHUS O  3apOXKACHUM  JKU3HU
(kpeanoHu3M). I'mmore3a MOCTOSHHOTO CaMO3apOXKICHHUS JKU3HHM U e
onposepxenue onbitamu  @D. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE JTallbl HEOPraHU4YECKOU SBOJIIOLUH. [Inanerapnas
(reosoruyeckas) IBOJIOIMS. XUMHUECKash 3BOJIOLUSA. AOUOTCHHBIM CHHTE3

OpraHMYEeCKUX BelecTB u3 Heopranuueckux. OmsiT C. Mwmmnepa u I'. FOpu.




Ob6pa3oBanue mnonumepoB U3 MoHOMepoB. KoamepBarHas rumore3a A.U.
OnapuHa, rumoTe3a nepBuYHOro OynboHa JIk. XosmelHa, reHeThyecKas
runote3a . Mémnepa. Pu6o3umer (T. Yek) m rumoreza «vupa PHK» V.
['unbepra. DopmupoBanre MeMOpaH U BOSHUKHOBEHHE TPOTOKIECTKH.
Hctopusa 3emnu u MeToasl €€ u3ydeHus. VMickonaemple OpraHn4eckue OCTaTKHU.
['eoxponosnorus u e€ meronpl. OTHOCUTENNbHAS U a0CONIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHOIOrMYeCcKas 1IKaja: 0HbI, 3Pbl, IEPUOBI, TTOXH.

Hauvanbabie 3Tanel opraHndeckod 3Bojonuu. [losBieHue ©  3BOJIIOLHS
NEepBbIX KIETOK. OBoNoLus MeTabonu3ma. BoO3HHMKHOBEHHE TEPBBIX
skocucteM. CoBpeMeHHble MHUKPOOHBIE OMOIIEHKM KaK aHaloOI IEepBbIX Ha
3emite coobuiecTB. CTpomMaTonuTsl. IIpokapuoThl U 3yKapUOTHI.
[TpoucxoxaeHue 3ykapuoT (cUMOMOreHes3). DBOIIOLMOHHOE IIPOUCXOXKIECHUE
BUpYycOB. IIpoucxoxneHne MHOTOKJIETOYHBIX OpPraHu3MOB. Bo3HUKHOBeHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIONMM BbICIIUX pacTeHuil. OcHOBHbIE apoMOp(dO3bI
pacreHuii. Beixon pacteHud Ha cymy. [losBiieHHE CHOPOBBIX PacTeHUM M
3aBoeBaHne UMM cymu. CeMmeHHble pacteHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHuil.

OcCHOBHBIE 3Tanbl 3BOJIOLUM KUBOTHOrO MHpa. OCHOBHbBIE apoMOp(dO3bl
KUBOTHBIX. Benackas (¢ayna. KemOpuiickuii B3pbIB — TOSBICHHE
coBpeMeHHbIX TuroB. IlepBble xopaoBble xkuBOTHbE. JKU3HB B BOJE.
OBosolidss  MO3BOHOYHBIX. [Ipoucxoxiaenue ampuOuil M penTHIUil.
[TpoucxoxaeHue MiIekonuTaromMx W nrul.  llpuHnun — xkinrodeBoro
apomopdo3a. OcBoeHHe OeCIO3BOHOYHBIMH M TO3BOHOYHBIMU JKWBOTHBIMHU
CyIIN.

Pa3Bute ’xu3HM Ha 3eMie IO 3paM U IEpUOJaM: apXel, MpOTepO30H,
najneo3oi, Me3030HM, KaifHO30il. OOmas xapakTepucTHKa KiIMMaTa M
reoJOru4ecKux npoueccoB. [losiBIeHne U pacBeT XapaKTepHbIX OPTaHNU3MOB.
VYrneobpazoBaHue: €ro yCIOBH U BIMSHUE HA Ia30BbIi cocTaB aTMOChEpHI.
MaccoBble BBIMUpPaHUsI — JKOJIOTMUECKHE KpU3MChl npouutoro. Ilpuuunsl n
CIIEICTBUSI MAaccOBBIX BbIMUpaHUN. COBpEMEHHBINH HSKOJIOTMUECKUN KpHU3HC,

€ro 0cOOEHHOCTH

6.5

Paznensr u 3amaum aHTpomosoruu. Metonsl anTporojorud. CTaHOBJICHHE
MPEACTABICHUN O TIPOUCXOXKJIEeHHH uenoBeka. CoOBpeMEHHBIE Hay4dHBIE
TEOPUH.

CX0JICTBO 4eoBeKa ¢ KMBOTHBIMH. CHCTEMaTHYECKOE I0J0KEHHUE YeIOBEKa.
CBuZeTENIbCTBA CXOJICTBA 4YEJIOBEKA C JKUBOTHBIMH: CPAaBHHUTEIBHO-

MOpP(OJIOTHUECKHE, AMOPHOTIOTUYECKHE, (hU3M0SIOTO-OMOXUMHUUECKHE,



7.1

noBeneHuyeckue. OTiMuus YeIoBeKa OT KHUBOTHBIX. IIpsMoxoxneHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOI
CUTHAJIbHOU CHUCTEMBI.

JBmwxymme cuibl ((hakTopbl) aHTPONOTeHe3a: OMOIOrHYEecKHe, COLUabHBIC.
CooTHoluleHrne OMOIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHBIE CTaguU AHTPOIIOTE€HE3d. ABCTPAJIONMUTEKH — JBYHOTHME INPEIKU
moaeil. YenoBeKk yMmenblid, MEpBble M3rOTOBICHUS OpyAuid Tpyna. YenoBek
OPSIMOXOJIAIINI M TIEPBBIA BBIXOA Jroned 3a mpenensl Adpuku. YenoBek
reinenboepreckuil — o0l NpeoK HEaHePTaIbCKOro YeIOBEKa U YeIOBeKa
pasymMHOro. Yenosek HeaHACPTaIbCKUI KaK BUJ JIIOJAEH XOJIOAHOTO KIMMATA.
YenoBek pa3yMHBI COBPEMEHHOIO THIIA, JEHHCOBCKHMM 4YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npejaenamMu AQpUKH.

OBOJIOLUS COBPEMEHHOIO 4eJoBeKa. ECTeCTBEHHBIM OTOOpP B HOMYJALMSIX
yejgoBeka. MyTalnuoHHbIH npouecc U nonumopdusMm. IlomynsiunoHHbIE
BOJIHBI, Apeiid reHoB, Murpanus 1 <«3QQEeKT OCHOBATENS» B MOIMYJALUAX
COBPEMEHHOT0 YeJIOBEKa.

Yenoseueckue pacel. Ilonsatme o pace. bousblime pacel: €BpoNeOMHAs
(eBpasmiickast), aBcTpajlo-HErpoujHas (3KBaTOpHUajibHAasA), MOHIOJOUHAS
(a3uarcko-amepukaHckas). Bpems u myTu pacceneHMs 4eloBeKa I0 IUIaHeTe.
EnunctBo uenoBeueckux pac. HayuyHas HeECOCTOSITENBHOCTh pacu3Ma.
[Tprcnioco0neHHOCTh YeJIOBEKa K Pa3HbIM YCJIOBHSIM OKPYKAIOLIEH cpenbl.
Bausinue reorpaduyeckoit cpenpl u npedida reHoB Ha MOpP(OJIOTHIO U

(1)I/I3I/IOJ'IOI‘I/IIO YCJIOBCKa
DKOCHUCTEMBI U Mpucymue MM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxosiorun. CBs3b 3KOJOTUU C IPYTMMH HayKaMHU.
Metonpl 3konoruu. IloneBele HaOmoAE€HUSA. DKCHEPUMEHTHI B 3KOJOTHU:
MpUPOJHBIE U JabopaTopHble. MojenupoBaHue B 3KOJIOTHH. MOHHTOPUHT

OKpYKaroIIel Cpe/bl: TOKATbHBIN, pErHOHANBHBIN U TI00ATbHBIH

7.2

Okonornyeckne (GpakTopbl U 3aKOHOMEPHOCTH MX AeicTBus. Kinaccudukamnms
HKOJIOTHUECKUX (AKTOPOB: aOMOTHUECKHE, OMOTHYECKHE, aHTPOIOTEHHBIE.
OO0mue 3aKOHOMEPHOCTH JeHCTBHUS »Kosornueckux ¢akropos. [IpasBuio
munumyma (K. Hlnpenrens, FO. JIubux). TonepanTHOCT. DBpHUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak sKojoruueckuil ¢akrop. JleWcTBue
pa3HbIX YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHe
TPYIITB PACTEHUH M KUBOTHBIX 10 OTHOIICHWIO K cBeTy. CHUTHaNbHAs POIb
ceera. POTONEPUOAU3M.

Temmeparypa kak oskojoruueckuit akrop. JlelicTBue Temmeparypsl Ha




7.3

opranu3Msl. [lofkunoTepMHBIE U TOMOHOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHbIE
U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak dkonorumueckuid ¢akrtop. IlpucmocobneHuss pacteHuid K
MoJiIep KaHuI0 BOAHOTO Oananca. Knaccudukamus pacTeHuil Mo OTHOMICHHIO K
BoJie. [IprcriocobeHust JKUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMsI OpraHM3MOB: BOJIHAs, HAa3eMHO-BO3/YIIHAs, MOYBEHHA,
riyOMHHasE TOAINOYBEHHAs, BHYTpHOpraHusMeHHas. @Ou3MKo-XUMUYECKHe
ocobeHHOCTH cpen oOuTaHusi opraHu3MmoB. [IpucnocoOneHnss opraHu3MoB K
YKU3HU B Pa3HbIX cpeax.

buonornueckne putmbl. BHemHue u BHyTpeHHHME pPUTMBL. CyTOuHBIE U
rouyHble  puUTMBL.  IIpucnocoGieHHOCTh  OpPraHU3MOB K  CE30HHBIM
MU3MEHEHUSM YCIIOBHUH KU3HHU.

XKuznennoie ¢opmbl opraHu3MoB. lloHsTHE O IKH3HEHHOH Qopme.
Kuznenuole (GopMBl pacTeHUIl: JAepeBbs, KyCTapHUKH, KYCTapHHUYKHU,
MHOI'OJIETHUE TpPaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX:
TUAPOOMOHTBI, T€OOMOHTHI, a3pOOMOHTE. OCOOEHHOCTH CTpOEHHs U 00pasza
YKU3HU.

buotnueckue gaxkTopsl. Buabl 6MOTHUECKUX B3aUMOACHCTBUI: KOHKYPEHLUS,
XMIIHUYECTBO, cuUMOMO3 u ero ¢opmbl. Ilapasutusm, Koomepauus,
MYTYaJu3M, KOMMEHCAIIN3M (KBapTHPAHTCTBO, HaXJICOHUYECTBO).
Herpoduueckue B3anmopaeiictBus (Tonudeckue, Gpopuueckue, padbpudeckue).
3HayeHrne OMOTUYECKUX B3aMMOACUCTBUH JUIsl CYLIECTBOBAHHS OPraHU3MOB B

cpeae oOuTaHus. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKIIFOYCHUA

DKOJIOrn4ecKue XapaKTEPUCTUKHU HOIYJIALMHN. Iomymsiums KaK
Ouonoruueckass cucremMa. Poilb HEOJHOPOIHOCTH Cpenbl, (PU3MUECKUX
OapbepoB U ocoOeHHocTeld  Ouojoruu  BUAOB B  (OPMUPOBAHUU
IIPOCTPAHCTBEHHOM  CTPYKTYpbl — nomyisuuil. OCHOBHBIE  IIOKa3aTenu
NOMYJISIIMK: YUCIEHHOCTh, IJIOTHOCTb, BO3PACTHAas M IOJIOBas CTPYKTYpa,
POK1aeMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTb, MUTPALIUS.

DKkojoruyeckas CTpykTypa nonyiasiuuu. OIeHKa YHUCICHHOCTH MOMYJISLHUU.
JluHamuKa nonyJsinuy U €€ peryisinys. buoTndeckuil moTeHIMal NOMyJISLHNH.
MonenvupoBanue OUHAMHUKM HOmymssuud. KpuBele pocTa 4YHCIECHHOCTH
nonynsiiuy. Kpusble BbpkUBaHUs. Perynsius YuCIeHHOCTH NOMYJIALUNA: poJib
(GakTOpoB, 3aBUCAIIMX W HE 3aBUCSIIUX OT IUIOTHOCTU. DKOJOTHYECKHE
ctpateruu BuaoB (I- u K-crparerun).

[Tonstue 00 sKoymormueckoil Hume Buaa. MecrooOutanue. MHoOromepHas
Mozelb 3Kkojornueckord Humm JIx.M. XaruuHcoHa. Pazmepbl 3K0JI0rM4ecKoi

HHIIIHN. HOTGHHI/I&J’IBH&H " pC€ain30BaHHAas HUIIN.
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Bun xak cucrema nomynsuuid. Apeansl BUAOB. Buisl M MX KU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTH IIOBEIEHUS M  MUIPAlMil  KUBOTHBIX.

buonornyeckne nHBa3uN YY>XKECPOOHBIX BUI0B

CoobmectBa opranu3moB. buornenoz u ero crpykrypa. CBs3M Mexny
OopraHu3MamMu B OMOIIEHO3e. DKOCHUCTEMa KakK OTKpbITas cuctema (A.JDx.
Tencnun). @yHKIMOHAIBHBIE OJIOKH OPraHU3MOB B 3KOCHUCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, pelylleHThl. Tpoduueckue ypoBHU. Tpoduueckue menu u ceTH.
AbuoTtnueckue 610ku 3kocucreM. [1ouBbl U Wbl B 3kocucteMax. Kpyrosopor
BELICCTB U ITOTOK SHEPIUU B DKOCHCTEME.

OcHoBHBIE  MOKa3aTeNM  3KOcUCTEeMBl.  buomacca W HOpoayKUUS.
DKOJIOTUYECKHE MUPAMU/IbI UUCEN, OMOMACCHI U DHEPT M.

HamnpapneHHble 3akOHOMEpHbIE CMEHBbI COOOIIECTB — cykueccuu. IlepBuunbie U
BTOPUYHBIE CYKLECCHMM U HX INPUYMHBL. AHTPOIIOI€HHBIE BO3JCHCTBHA Ha
cykueccun. KnmmakcHoe cooOmiectBo. buopasHooOpasue U  1MoJHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOMUMBOCTH COOOILIECTB.

ITpuponHbie 3KOCHCTEMBI. AHTPOIIOI€HHBIE 3KOCHCTEMBI. ATPO’KOCHCTEMA.
ArponieHo3.  Paznuuus  MexQy — aHTPONOI€HHBIMH U NPUPOJHBIMU
9KOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHblE KOMIIOHEHTHI ypOoskocucteM. ['opojckas
¢diopa u Qayna. CunaHTponuzanusi ropoJckoi ¢aynsl. buonorndyeckoe u
XO0351ICTBEHHOE 3HAYCHHE arpo3KOCUCTEM u ypOO3KOCUCTEM.
3akOHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHIA OpPraHM3MOB B
HKOCUCTEMAX.

IlepeHoc o2HepruM M  BEILECTB MEXAY CMEXKHBIMH DKOCHCTEMAaMHU.
YCTONYMBOCT  OPraHW3MOB, IONYJSLMA M OKOCHCTEM B  YCJIOBHAX

€CTECTBEHHBIX U AHTPONOT€HHBIX BO3JAEHCTBUI
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buocepa — oOmennanerapnass oOoyiouka 3emiH, TJe CYIIEeCTBYET WU
cylecTBoBajia Xu3Hb. YueHue B.M. Bepnanckoro o 6umocdepe. ObGnactu
6uocdeps! u e€ cocran. JKnuBoe BeliecTBo 6Mochepsl U ero GyHKIUH.
3aKOHOMEPHOCTH cylecTBOBaHUS Ouocdeprl. OcobeHHOCTH Omochepbl Kak
mo0anbHOM  dKOcHCTeMBbl. JluHaMUYeckoe paBHOBecue B  Ouocdepe.
KpyroBopotsl BemiecTB M OHMOT€OXMMHUYECKHE LHKIBI (YrJiepona, a3oTa).
PurmuuHOCTh siBEHMI B Onocdepe.

3onanpHOCTh OMoOcheprl. IlonstTre o Omome. OCHOBHBIE OHWOMBI CYIIU:
TYHJ[pa, XBOWHBIE Jieca, CMEIIAaHHbIE W IMUPOKOJIUCTBEHHBIEC Jieca, CTEIH,
CaBaHHbBI, IyCTHIHW, TPONHYECKHE  Jieca, BBICOKOrophsi.  Kimmar,
PaCTHTENBHBIN U )KUBOTHBII MUP OMOMOB CYIIH.

CprKTypa u (by'HKL[I/IH JKHUBBIX CUCTCM, OILICHKA UX PECYPCHOTO NOTCHIHAIA U




OouocdepHbIX QyHKIHIA
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OKOJIOTUYECKME KPU3UChl M UX MpUYMHBL. Bo3aeiicTBue uenoBeka Ha
ounoctepy. 3arpsi3sHeHUE BO3AYIIHON cpenbl. OXpaHa BO3dyxa. 3arpsi3HEHUE
BOJIHOM cpenpl. OXpaHa BOAHBIX pecypcoB. Paspymienue mouBbl. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHeHune kiumara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HAa PACTUTENBHBIA M XKUBOTHBI Mup. OxpaHa
PaCTUTENBHOTO U )KMBOTHOrO MUpa. OCHOBHbBIE MPUHIIMIIBI OXPaHbl TIPUPOIBI.
Kpacubie kuuru. Ocobo oxpansiemble npupoanbie tepputopun (OOIIT).
borannueckue casibl ¥ 300J0TMYECKUE MApKH.

OcCHOBHbBIE NPHUHLUIIBI YCTOMYMBOIO Pa3BUTUS YEJIOBEUECTBA M IPUPOIbI.
PanmonanbHOe  MPUPOAONOIB30BAHME W COXPAaHEHHE  OHOJIOTMYECKOTO

pa3zHooOpasus 3emiu



