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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxeHusiMm DPIOC COO npoduiibHbIE
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 MpodecCUOHATBHBIM U BRICIIUM 00OpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTM HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
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, omnpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYPHUpPOBAaHME TIO pa3jieliaM M TeMaM, paclpelesieHhe Mo Kjaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTo Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIONMIEe pPa3BUTUE  OWOJOTUYECKUX  3HAHUM,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
mporpaMme Mo OWMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH Y4YE€OHOTO TpenMeTa
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH
OOy4JarommMXxcss MO OCBOCHHIO COJEPKaHUS OMOJOTWYECKOTO 00pa3oBaHUs Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

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 OWOJIOTUH, SMOPUOJIOTUM U OWOJIOTUH Pa3BUTHA,
TeHETUKH, CEICKI[UN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
Ouonornueckoro  oOpa3oBaHMs B By3aX W OpPraHMU3AlMSIX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kriaccax 3Tu 3HaHUSA TOJYy4YarOT pa3BuTHE. Tak,
pacmMpeHsl W yrayOneHbl OHMOIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME YEJIOBEKa, OOIUX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE IS KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOLMH OPraHMYECKOro Mupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAaHMUS OO0y4arolmuXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00yJarOIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, HJICH, MPUHITUIIOB U TIPABHIL,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHH, MHOTO00pa3MH M OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMYJISIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTaxX OMOJIOTHYEeCKUX 3HaHuM. JlJis
pa3BUTUA M TONJCP)KAHUS HMHTEpeca OOydJarolmuxcs K OWoioruu Hapsagy co
3HAYUTENIbHBIM 00BEMOM TEOPETUYECKOI0 MaTepHuallia B COAECPKAHUU MPOTrPaAMMBbI
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTH OWOJIOTHUH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHW3allid JKUBBIX CHCTEM pa3HOrO paHra M NPHOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

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

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOMINX 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;

O3HAKOMJIEHUE OOY4YaIOMIMXCd C METOJAMH IIO3HAHMS >KUBOW MPHUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITEJIbHOTO  IMPOBENEHUS  OMOJOTHYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh W HCIIOJIB30BaTh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpYXarollel NpupogHON cpene, COOCTBEHHOMY 30pPOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@uIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
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, METOJNOJOTuen
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
I1EJIOM M K OTJICIBHBIM €€ 00bEeKTaM U SIBJICHUSAM; (POPMHUPOBAHUE IKOJIOTUUECKOH,
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, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHUBUTyaIbHBIMA HHTEPECAMHU U IOTPEOHOCTSIMH 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 Hezelto).

OT60p opraHu3arMOHHBIX (OPM, METOJOB U CPEJACTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HAINpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOTOo 00Opa3oBaHMs B OpraHU3ANMSIX CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM ITPU 00yYeHUN OHMOJIOTHH Ha YriayOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepUATbHO-TEXHUUYECKUX PECYpPCOB M  MECTHBIX MPHUPOAHBIX  YCIOBHUH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OnoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHUe OUOJOTHM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuit, U. 11. [TaBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTEeMBl Kak mpeaMer u3lydyeHus Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJIAPHBIA, KIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), Ouochepuswiii. Ilporecchl, TpPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3alllu.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runoresa. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HWY», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynaboparopHoe  oOOpylOBaHWE  JUIsi  IPOBEICHUSA
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnosibp30BaHWE pPa3IMYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

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

IIpakTuyeckass padora «/3yueHne METONOB KJIETOYHON OUOIOTHH
(xpomatorpadusi, saekrpodopes, auddepeHuaTbHOe IEHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyisuud. MuHepaibHble BEIIECTBAa KJIETKH, MX OHOIOrHyeckas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHAas CBsI3b. BTopuyHas, TpeTHUYHas, YETBEPTUYHAsS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH CcTpoeHHss H  (U3MKO-XMMHYECKHE CBOWCTBAa  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennosesie 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.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. [pyeue nykneozuompugocghamer (HTP).Cexsenuponanue JJHK. Memoow:
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas OuojOrusi: OMOXUMHUYECKUE U OMO(U3NUYECKUE UCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
cmpyKmypbol U OYHKYull OUOMONEKYN U UX Komniekcos. Komnviomepnolii ouzavin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuupel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX JJIEMEHTOBY,
«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.

OO6opynoBaHue: XUMUYECKasl MOCyAa U 000pyI0BaHHUE.

JlaGopaTopHasi pabora «O0GHapyxeHHEe OCIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

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

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHuecKas U Mpokapuotuyeckas. 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.

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

Huromna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
kieTkn. OnHOMeMOpaHHbIE OpPraHouibl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJJHOMEMOpaHHBIX OPraHOMUJIOB KiIETKH. CTpOoeHHE TpaHyJSIPHOTOPETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougdurkayus 6enkos 6
annapame [onvoorcu. Copmupoexka benxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHUBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuiM u miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUABI  (OTOCHUHTE3UPYIOUIUX  DYKApHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. lIpomesxcymounvie Gunamenmol.
MuxkpodunamenTsl.  Akmunogvlemukpoguiamenmsi.  MbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapuoIljIa3Ma, SAPBIIIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOlt 00010YKU 6 Mmumose. HoepHvili
MpaHcnopm.

Knerounsle BkatoueHus. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass pabGora «M3yueHue CTpOEHHMS KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «MccinenoBaHue Ia3MoiM3a W JAEIUIa3MOJn3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «lV3ydyeHue  JBWKEHHS  UUTOILUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NMpeBpalleHUe JHEPIUH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuil KIECTOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas asbl. Pomoodvixanue, Cs., Cy. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudHbX (HakTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

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

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

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cummaszwi. IlpeumyinecTBa a’poOHOTO MyTH
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.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPTEeTHUECCKU 00Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

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

JlabopaTtopnass paGora «/3yyeHune  KaTaaTUTUYECKOW  AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlabGopaTopnasi padora «l3yueHue (epMEHTATUBHOTO PACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBeHHOW MHGoOpManun. [ eHeTHYeCcKuit
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ atanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHu3alus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccult 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsie 3a00eBaHus 4elloBeKa, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHpIe U MEAUIIMHCKHAE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anamuz o6orvuiux maccueos («bigdatay)
CMpYKmMypHuIX Ouoiocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0eHHOCTH TMpoIIecCOB, MpOTEKalIMX B uHTepdase. [loaroroBka KiIeTku K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUIAPAIIIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenne ximerkn — wmutTo3. CTaguy MHUTO3a W MPOUCXOIAIIME B HUX

npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHUe
MHUTO3A.

Perynsinuss MUTOTHYECKOTO IMKIIA KJIETKH. [IporpamMmmupyemasi KieTouHas
rudesb — arnomnTo3.

Knerounoe siapo, XpomMocoMmbl, (QyHKIIMOHAIbHAATEHOMUKA. Mexanusmuol
npoaughepayuu, ougppepenyuposxku, cmapenus u eudenu xiemokx. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOTIpenaparhl: «MuUTo3 B KJIETKax
KOpelIka JIyKay.

JlaGoparopnass  pabdora  «l3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlabopaTtopHnasi pabora «HaGnrogeHne MuTo3a B KJieTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoJIoHWabHbIE OpraHU3MBbl.



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

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U pactofiOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'e€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl H
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 COEJUHEHUS] 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.

[Iutanne opranusmoB. Ilorjomenue BOABI, YIJIEKMCIOIO Tra3a H
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CUCTEMA YEeJIOBEKa.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KMBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcropT BemecTB y XKUBOTHBIX. KpoOBEHOCHass cucremMa M €€ Oprasbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4esioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenne y opranu3mMoB. Beimenenue y pacteHuil. Beimenienue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX >KMBOTHBIX M yesnoBeka. [louku. CTpoeHne M (QPyHKIHMOHUPOBAHUE
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 XUMUYECKOM 31U Thl. ODUTOHIUIBI.

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 KIOHaNIbHO-celeKTUBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perymsanus |y OpraausmoB. Pazgpaxumocts y
OJTHOKJIECTOYHBIX Opranu3mMoB. Takcucel. Pazgpaxumocts ©  perymsmus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE peIIeKCHI.

['yMopasibHasi peryJisiivs M 3HJIOKPUHHAS CHUCTEMa YKMBOTHBIX M YEJOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOrOKIETOUHbIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOEHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue NHUCTOBOM IUIACTUHKN», «TKaHM KUBOTHBIX», «CKEJIET YEIOBEKA,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

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

«KpOoBEHOCHbIE CHUCTEMBl TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHEe THIPBDY,
«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 U BO3IYIIHOTO MMUTAHUS PACTEHUH,
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 pa3Buthe. ['ameToreHes y >kuBOTHBIX. [10JI0BBIE KeIe3bl.
OO0pazoBaHue ¥ pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes 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. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HeoepmuHuposanmoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. 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 pasBuTHe. PaszButue ¢ meramMopdo3oM 'y OECHO3BOHOYHBIX 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.

PasMHoeHne 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 Oecmonoro
pasMHOXeHUsA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOX)eHuEe AP, «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, MHUKpPOIpEnaparbl SUIEKIETOK M|
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas pabora «/M3ydeHre CTpPOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BpIBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi pabGora «CTpoeHHE OpPraHoB pPa3MHOKEHHUS BBICHIINUX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHH
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 pabora «Jlpozoduna Kak OOBEKT T€HETUYECKHUX

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

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

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

JuruOpugHoe 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 TeTepOorameTHbId I0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHS PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHUCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTWdeckue acmeKThl KOHTPOJS |
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

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 uenoBeka», «Kapuotun apozodpuinby, «KapuoTtum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

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

IIpakTnueckass pa6ora «l3ydyeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass padora  «l3ydeHue  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 kpuBasi (B. Moranncen). CpoiicTBa MoauduUKaImOHHON
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
HUTOIIa3MaTHYeckre MyTtanuu. ComMaTUYecKue W MojoBble MyTanuu. [IpuunHb
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, pOJb ONUSEHEeMUYeCKUx @Gakmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

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

Tabmuubr w  cxembl: «Bumbl u3MeHunBocTH», «MoaubuKaoHHAs
W3MEHYUBOCTHY, «KomOuHaTuBHas W3MEHUYUBOCTbB, «Merio3y,
«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.

IIpakTuyeckas padora «Mytauun y Jpo3odunsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJITHOT€HOMHOECEKBEHUPOBAHNE, N€HOTUIIMPOBAHUE, B TOM YHUCJIE C IIOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACEACTBEHHOM MpepacioyioKEHHOCTHIO.
3HaYeHNE MEAULMHCKON T'€HETUKHU B MPEIOTBPAILICHUMU U JICYEHUN T'€HETUYECKUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHEeTUYeCKoe KOHCYJbTHUpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHSTHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl MOBBIILIEHHONM YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bu3MYEeCKOMY U XHUMHYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. I'eneTnyeckas
IIPEAPACIIONIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

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

JlomecTukanus W CeleKUuus. 3apoXJCHHE CEJNEKUMH W JOMECTHKALWU.
VYuenne H. W. BaBumoBa o IleHTpax MNpoUCXOXAEHUS W MHOrooOpasus
KYyJBTYPHBIX pacTeHuil. Poip cemekuuy B CO3IaHHM COPTOB PACTEHUN U MOPOJ
#uBOTHBIX. CopT, MNopoaa, mMTaMM. 3aKOH T'OMOJIOTUYECKHX PSIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanue
IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIy C TOMOIIBIO OICHKH
¢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.

[Toyuenue 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 poauM4ed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue 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.

Tabnunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOpa3usl KyJIbTypPHBIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGopaTopHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U TOPOT
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOJIbI M JOCTUXKEHUS CENEKIMM PpPAaCTeHUU H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO 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
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuronHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKUCIOT U BAUTAMUHOB.

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



Kierounasa unxeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. Comartudeckass TruOpuAM3alMS W COMAaTHUYECKUM
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. 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 pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WHXKECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 340pOBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkenepus i 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.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1.3aposkaeHne W pa3sBUTHE 3IBOJIOLMOHHBIX NpeACTABJICHHMI B
omnoJiorumn

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. J)Ku3Hp 1 HaydHas aearensbHocTs Y. JlapBuHa.

JIBroKy1IME CUIIbI HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXXEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cuntetndeckor Tteopun dBomonuu (CTD). HewTpanbhas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. lapBun, C. C. YerBepuxosn, 1. U. HImansrayzen, 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 COOTHOIICHMS MABIXKYIIUX CHJ SBOJIOLUHY,
«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 SBJIEHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHANpaBJieHHblE WM3MEHEHMs 4YacTOT ajiened B momyssinusax. O¢dekt
ocHOBaTend. Iggexm oOymuinounoco zopaviuika. CHudCeHue 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexkma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusax.  Murpauun.  M3omAuus  mOMyISSIui:
reorpadudeckas (mpocTpaHCTBEHHAs ), OMOIoTHYECKast (PEpPOyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIMIA
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OPraHU3MOB  KaK  Pe3yJabTaT  MHUKPOIBOJIOIHH.
Bo3HukHOBEeHHE ~ MPUCMOCOOTIEHWUH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BuumooOpa3oBaHHMe Kak pe3yibTaT
MUKpO3BOIOIMH. M3omsmus — xiroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzans). JIuTenbHOCTh 3BOTIOIMOHHBIX TPOIECCOB.

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 MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CWJIBl HBOJIIOLIUN», «IDKOJIOTMYECKash W30S MONYJALHMA CeBaHCKOU (openny,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoi», «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHnu3m», «/KuBble uckomaemelie», «[[oKpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «Crnocodsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuMepaMu pa3IMYHBIX MPHUCIOCOOJICHUI, 4Yydesia NTUI] U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BrisBieHHE HM3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  pabora  «lIpucmocoGieHuss  OpraHu3sMOB HM  HUX
OTHOCHUTEJIbHAS LEJIECO00Pa3HOCTH.

JlaGopaTopnasi pabora «CpaBHEHHE BHUIOB 1O MOP(POJIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: oHBomonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUUYECKUE  PSIIbI
OpraHU3MOB.

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



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMHU. ['€HeTHYecKne MEXaHU3Mbl 3BOJIIOLMH OHTOIE€HE3a U IMOSBICHUSA
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle TeHbl. COBPEMEHHBIE METOAbl MOCTPOEHUS (PUIOTEHETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobpatumocTs 3Bomtonnu. AfanTuBHas paauanvs. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

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

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktel»y, «HavanbHble cTaguu SMOPUOHAIBHOTO PAa3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBbIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmus. JloHayyHble IpeiCcTaBICHUs O 3apPOKIEHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckas) SBOJIOINUSA. XHUMHUYECKas OdBOJIONUSA. AOHOTEHHBIM CHUHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) um rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopust 3emuin ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHMYECKHE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHass H  aOCOIIOTHAS
reoXpoHoJorus. I'eoXxpoHoornyeckas IKana: 30Hbl, 3pbl, IEPUO/IbI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HYKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapUOTHI.

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

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymy. [losiBieHHE CIIOPOBBIX pACTEHUH U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii 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 xku3HM Ha 3emie MO 3paM U MEpUoAaM: apxel, MPOTEPO30i,
nmajgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHSI — KOJIOTMYECKUE KPU3UCHI Mpouuioro. IIpuunuel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
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 NpUpoasl», «CTpoeHUe BHUPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocTeiimuey, «KuiedHOMonIOCTHBIEY,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «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, KOJJICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyd4esla NTHI[ WU 3BEpEu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  ga0oparopHas padora «MoaenupoBaHUE  OMBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi padora «/3yuyeHHe W ONHMCaHWE MCKOIMAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydeHue OCOOCHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «M3ydyeHne oCOOCHHOCTEW 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 YenoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJ0OBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

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

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHIBI — OOIIHE TPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenoBek reigenbOeprckuii — 0OmME  MpeNoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOI0. YeloBEeK HEaHAEPTAIbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBIH OTOOpP B MOMYJSIMSIX
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  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(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 apeiida reHOB Ha MOPQOJIOTUIO U
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTOLMUONOIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynuMeHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3a), « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBekay, «ITarbl 3BOJTIOLNH YEJIOBEKa», «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU UM OHOJICUCKUMH CIOKETAMH TPOUCXOXKICHUS 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 pabGora «l3yueHne OCOOEGHHOCTEM CTpOEHHUS 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.

Tabmunpl 1 cxemsbl: «Pasgensl skonorum», «Metoasl 3konorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIOTHYeCKHE (PaKTOpbl U 3aKOHOMEPHOCTH X AeicTBusA. Knaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

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

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO 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. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «IKonorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TenIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbdapuu pacTeHUW W IKUBOTHBIX, IMPHUCIOCOOJIEHHBIX K
BIUSHUIO PA3UYHBIX OIKOJOTHYECKUX (PaKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dydena MTUIl U 3Bepel, repdbapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM >KU3HM, repOapuu u
KOJUICKITUU DPACTCHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi pabora «BpisiBIeHHE NPUCTIOCOOJIECHUNH OPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi pabora «BpisiBIeHHEe NPUCTIOCOOJIEHUNM OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

Jlabopatopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUA0B U NMOMYJISAIMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMma. Poib HEOTHOPOAHOCTH CPenbl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pPaCTHAasi M IIOJIOBasi CTPYKTYpa, POKIAEMOCTb, HIPUPOCT, TEMII pPOCTAa,
CMEPTHOCTb, MUTPALIUSL.

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

[Tonarue o0 sKoJIOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb dkojormdeckor Humm/x.M. XatumHcoHa. Pa3Mmepsl 3KOJIOTHYECKOU
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

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  padora «lIpucnocobneHust ceMsH  pacTeHUH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIx. TeHncinu). OyHKIHMOHAIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucTeM. [1ouBbI U Wbl B 3kocucTeMax. KpyroBopor BeIIeCTB U MOTOK SHEPTUU
B OKOCHUCTEME.

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

Junamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOrE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[TpupoaHble 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvbl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€Cco8, cmeneu, nyCmoltb.

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

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

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 pyHKkyuonuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKITY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
cyOOpeaHu3MeHHOM, OP2aAHUSMEHHOM, HONYIAYUOHHOM U IKOCUCHEMHOM VPOBHSX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

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

IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTeMa XBOMHOTrO jeca», «DyHKIIMOHATbHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenun nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAs MTUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBIeHUE jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporieHo3e», «[Ipumepsr ypboskocucTem.

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

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi padora «M3ydyeHue paszHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeusi «IDKCKypCUs B THIHYHBIN OnoreoreHo3 (B ayOpaBy, Oepe3HsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcHsl «DKCKypCHsl B arpodKocHCTeMy (Ha MOJe WM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILECTBOBAaJIA kKM3Hb. PazBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



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

3aKOHOMEPHOCTH CylecTBoBaHusl Ouocdeprsl. OcobeHHOoCTH OHOChEpHl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIIIH.

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

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnuy», «TyHapay, «Talray, «Cmemannsiii jgec», «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBI. Bo3aelicTBuE dYenoBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/ICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEOBEUECTBA W TMPUPOJIBI.
PannoHanbHOE ~ MPUPOJONOJIB30BAHUE M COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocoepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoGbl



sKopeaburumayuu IKocucmem U cnocobos 6OopvOvLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY», «MOJIeN yIPaBIIEMOr0 MUPay.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
KHUTH Poccuiickon Odenepanuu, KpacHoi KHUTH pETHoOHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHUE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHbL O0YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  O0pa3OBaHUs, Haluyue NpasoCO3HAHUS  DKOJIOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIIBTYPHBIMUA, UCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, TPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXCHUS K 3aKOHY U IPABOIOPSAJKY, YEJIOBEKY TPY/a U CTApPIIEMYy MOKOJIEHHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH 00YJarOIUXCsl pyKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U ONbITA ACATEILHOCTH B MPOIECCE pPeaTn3aliid OCHOBHBIX HAIPaBICHUUN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1)rpamaaHcKoOro BOCIMTAHMS:

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

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA U PaBOMNOPSIAKA;



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

CIIOCOOHOCTh  OMNPEACNIATh COOCTBEHHYIO TMO3MIIMIO [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOTHOMY HACJIEAHNIO U MaMSITHUKAM HPUPOIBI,
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 dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



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

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHMA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

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

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (yHOTpeOIEHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIlPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

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

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUU IS
OKPYKAIOIIEN 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
MPUPOJIONIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUYECKOMN NIEITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMHpPOBAaHUN PALMOHATIBHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBUIM3ALUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH oOydarouiuxcs, (popmMupyeMoi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIbHOCTH, TOTOBHOCTh OCYUIECTBIATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTSIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpPa H CHeIU(PUKY METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,

UCCIIEJOBaHUE, Ha0JII0JIeHUE, U3MEpEHHE, AKCIIEPUMEHT U
JPYTHE);YHUBEPCATbHbIE y4eOHbIE JNEUCTBUS (mo3HaBaTeIbHEIE,
KOMMYHUKATHUBHBIE,  PETyJSTUBHBIE),  oOecrneuuBaronie  (GOpMHUpPOBAHUE

(YyHKIHMOHAJIBHOM T'PaMOTHOCTH M COLMAJIBHOM KOMIIETEHUMU OOy4aronIuxcs;
CHOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEXJIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpCaJbHbIE ydeOHbIE JEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pEryIsITUBHbIE YHHUBEpCalbHbIE Y4YEOHbIE JEWCTBUS, COBMECTHas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1)0a3o0Bble JIOrHYecKue A1eMCTBHUA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapakKTEpHbIE MPHU3HAKHU, YCTAHABIUBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

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

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUA JUIsl O0BsICHEHUS (DAKTOB U SIBICHUMN
KUBOU MPUPOBI;

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

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpeacTtsa Uil IIPEACTaBIICHHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



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

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

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

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUN KU3HEHHBIX MPOOJIEM.

2)0a30Bbl€e HCCEeI0BaATEIbCKHE NeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PELIECHUS IPAKTUYECKUX 3a1ad, IPUMEHECHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJACTh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMH;

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

BBISIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HAaXOAUTh APTYMEHTHI I JI0KA3aTElIbCTBA
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUSIM, OIEHUBATH MPUOOPETEHHBIN OIIBIT;

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

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

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

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



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

GbOpMyIMpPOBaTh 3aNPOCHI W MPUMEHSATH PA3JIMYHBIE METOJBI MPU TOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKUE, (QU3NUECKHe U
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o0menue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJHEHUS TMpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHsSI C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJIEHCTBUS NP PEIICHUN yaeOHOU 3a/1a4u;

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



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM Y4YaCTHHKOB, OOCYXIaTh pe3ylbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa WU KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAaHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IO3HABATEIBHYIO JIEATECIBbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH 1 MPEATIOUYTCHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO MIUPOKOH HPYyAULIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMHM  TO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3)npuHsiTHE ce0A U APYTrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OLIUOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npoduibHOoro  oOydeHust  oOydvaronuxcst  Owonmorun. OHHM  BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

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

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
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, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OHUOJOTHYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIIICHUS, YHCTOTHI TaMerT,
HE3aBUCUMOTO  HaciemoBanuss [.Mengensd, TOMOJIOTHYECKHMX  DPSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAaHUE, HM3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB 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€i03a, raMeToreHe3a, sMOpUOreHe3a, MOCTIMOPHOHAIBHOIOpa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXKIYy OpPTaHOWIAMHU 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 ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHbIE TMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXAY UCCIIEyeMbIMU OMOJIOrMUECKUMHU MTPOLIECCAaMU U SIBICHUSMH, JeNaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

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

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIUpys Ielb HCCICIOBAHMs, aHATU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJlbTaThl Ha  YYEHHYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouonorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymymied mpodeccrnoHalbHOM
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIICHHOCTH, YIIyOJIaTh MO3HABATEIIbHBIH
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE OMOJOTHYecKOro o0pa3oBaHMs B OpraHu3alUsX CpPeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

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

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
OTIpEAENCHNS] W TIOHMMAaHHE CYIIHOCTH OCHOBOIIOJNATAIONINX OMOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, IKOCHUCTeMa, Ouocdepa), OMOJIOTHYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasiaeHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bapa), npauna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHHE BBIICIATh CYIICCTBEHHBIC MPHU3HAKUA: BHJIOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMIIaTPUIECKOTO
BUI000pA30BaHus, BIUSHUS JIBIKYIIIUX CHJI OBOJIOIMN HA TEHO(OHT TIOMYJISITUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
IBOJIIOIINU, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aMMOCBS3M MEXIY TMPOIECCaMU HBOJIIOIUH,
JBIDKYIIAMH CHJIAMHA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefie OOUTaHMs, a0MOTHYECKUX U OMOTUYECKHX



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

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JIJIsl JOKAa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BIABISTH TPUUUHHO-CIICICTBEHHbBIC
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 JIa0OpaTOPHBIM 000PYI0BAHUEM;

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

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
DKOJIOTUU W MEIWIIUHE, MPOBOJAUMON Ha 0a3e IMIKONBHBIX HAYyYHBIX OOIIECTB, W
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJATh TO3HABATENbHBI WHTEpPEC, HAIPaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmu W MPOAOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO 00pa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
HanmeHnoBanue KoanuecTBo yacos
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pa3jejioB U TeEM Konrpouabneie  IIpakTuuyeckue
n/n Bceero pecypcbl
NMPOrpaMmblI padoThI padoTbI
1 buonorus xak Hayka 1 bubmorexa LIOK
https://m.eds00.ru/863e6122https://m.edsoo.ru/863e632a
5 JKuBbIe crcTeMBI M X 5 bubaunoreka I{OK https://m.edsoo.ru/863e6122
U3yUYCHHE https://m.edsoo.ru/863e632a
3 U 5 05 bubaroreka I{OK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
XIMIecKas bu6mmoteka [IOK
4 e — 10 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Crpoeue 1 ymKmuH bubnuoreka [JOK
5 OLOTKI 8 2 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
OOMeH BelecTB 1 bubmorexa [JOK
6 npeBpalieHue 9 1 https://m.eds00.ru/863e6122
SHEpPIuH B KJIETKE https://m.edso0.ru/863e632a
Hacnencreennas BuGmorexa OK
7 HHpopmaLLIs i 9 0.5 https://m.eds00.ru/863e6122
peasamtl 65 B https://m.edsoo.ru/863e632a
KJIETKE
JKu3HeHHBIN KT bubmorexa HOK
8 6 1 https://m.edso0.ru/863e6122

KIJIICTKH

https://m.edso0.ru/863e632a
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https://m.edsoo.ru/863e632a

Crpoeue 1 dymumaH bubnuoreka LIOK
9 OpraRHIMOE 17 1.5 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
PasMHOKeHIe I bubnunoreka LIOK
10 PA3BHTHE OPrAHH3MOB 8 15 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
I'eneruka — Hayka o BuGmorexa LIOK
11 Ezfdtiif;s:sfcm " 2 0.5 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
OpTraHu3MOB
3aKOHOMEPHOCTHU bubmmorexa LIOK
12 10 1 https://m.eds00.ru/863e6122
HACTICACTBCHHOCTH https://m.eds00.ru/863e632a
3aKOHOMEPHOCTH bubmorexa LIOK
13 6 1 https://m.eds00.ru/863e6122
FSMEHAHBOCTH https://m.edso0.ru/863e632a
bu6mmoteka [IOK
14 I'eHeTHKa yemoBeKa 3 0.5 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Cenexums bubmmoteka [IOK
15 opramiIMOB 4 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
buorexnonorusa u bu6nuorexa LIOK
16 CHHTETHYECKAs 4 https://m.eds00.ru/863e6122
OmMosI0rHs https://m.eds00.ru/863e632a
17 PesepsHOe Bpems 1
OBIIEE KOJJMYECTBO 102 13

YACOB I1O ITPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
n/n NMPorpamMmbl Bcero Komrpoarrre Hpakrieckue o0pa3oBaTe/ibHbIE PeCypchbl
padoTbI padoTbI
3apoxACHUE U PA3BUTUE IBOIOIMOHHBIX bubmiorexa LIOK
1 HpejcTaBeHH B GHONONMH 4 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
bubmuorexa [JOK
2 MUKpPOIBOIIONHMS U €€ PEe3yIIbTaThI 14 2 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
bubmuorexa [JOK
3 Maxkpo3BOJIIOIHS U €€ Pe3yIIbTaTh 6 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
[IpoucxoxaeHue u pa3BUTHE KU3HHU HA Bubnuorexa LIOK
4 Jerine 15 1.5 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
IIponcxoxneHne yenoBeka — bubmmorexa [TOK
5 asTpororetes 10 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
DKOJIOTUSl — HayKa O BuGmorexa LIOK
6 EZZP;MOOTHOHRHMX OPrasisMos 1 3 0.5 https://m.eds00.ru/863e6122
praHmfeHHHX f mereM e https://m.edsoo.ru/863e632a
OKpY>KaloIen cpeaon
bubmuorexa [JOK
7 Opranusmesl 1 cpesia 0OUTaHUs 9 1.5 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
8 DKOJIOTUS BUJIOB U MOIYISUN 9 0.5 bu6nmoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

DKoJIorus cOOOIECTB. DKOJIOTHUECKUE

bubmuorexa [JOK

9 CHCTOMEL 12 0.5 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bubmuorexa [JOK

10 Bbuocdepa — riobanbHas sKocHcTEMa 6 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bu6mmoreka [IOK

11 YenoBek U OKpyXxarolas cpesia 6 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a

12 PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabsubie  IIpakTuyeckue
n/n Bcero u3yyeHusi  oOpa3oBaTeIbHbIE PecypChl
padoThI padoTshI
buosorus kak KOMIUIEKCHAs HayKa Bu6muoteka [JOK
1 U KaK 4acTh COBPEMEHHOI'O 1 https://m.edsoo.ru/863e6122
obmecTBa https://m.edsoo.ru/863e632a
bubnunoreka LIOK
2 JKuBbIE CUCTEMBI U UX CBOWCTBA 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
YpoBHEBas OpraHu3anus KUBbIX bubmmorexa LIOK
3 1 https://m.edso0.ru/863e6122
cHeTen https://m.edsoo.ru/863e632a
Hcropust OTKPBITUS U U3YUYCHUS bubmmorexa LOK
4 kterki, KiieTounas Teopis 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Meroasl MOJNEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTnyeckas pabora «M3yuenue bubmuoteka [IOK
5 METOI0B KJIETOYHOIH OMOIOTHH 1 0.5 https://m.edso0.ru/863e6122
(xpomarorpadus, snexrpodopes, https://m.edsoo.ru/863e632a
g depeHImaIbLHOe
nentpudyruposanue, [1L[P)»
bubnunorexa LIOK
6 XUMUYECKUH COCTaB KIETKU 1 https://m.edso00.ru/863e6122

https://m.edso0.ru/863e632a
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MI/IHep AJIBHBIC BCIICCTBA KJICTKU,

bubnunoreka LIOK

7 11X GHOTOFHHECKas PO https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Opranudeckue BemecTBa KIEeTKH —
6&511(1/1. Ha6opaTo;:1aﬂ paborta bubmorexa LIOK
8 «OBHApyKelHe BETKOB ¢ HOMOIIBIO 0.5 https://m.edso0.ru/863e6122
. https://m.edsoo0.ru/863e632a
KaYeCTBEHHBIX peaKLuii»
CaoticTBa, K1accuukanys u bubmorexa LIOK
9 yHKLIH GeTKon https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Opranuyeckue BelecTBa KIETKH — bubmrorexa LIOK
10 https://m.edso0.ru/863e6122
YHICBOAR https://m.edsoo.ru/863e632a
Opranuyeckue BelecTBa KIEeTKH — bubmrorexa LIOK
11 https://m.edso0.ru/863e6122
FHHIHARE https://m.edsoo.ru/863e632a
Hykneunossie kucnortsl. JIHK u
PHK. JIa6oparopHas pabota bubmuoreka [IOK
12 «MccnenoBanre HyKIEMHOBBIX 0.5 https://m.edso0.ru/863e6122
KHUCJIOT, BBIIETIEHHBIX U3 KIETOK https://m.edso0.ru/863e632a
pa3IMYHBIX OPTAHU3MOB)
Crpoenue u pyakuuu ATO. bubmuoreka [IOK
13 Hpyrue nykieo3uarpudocdarsl https://m.edso0.ru/863e6122
(HT®) https://m.edsoo.ru/863e632a
CexBenupoBanue JJHK. Mertonbt bu6muoreka [JOK
14 TCeHOMUKH, TPAHCKPUIITOMHUKH, https://m.eds00.ru/863e6122
POTEOMHUKH https://m.edsoo0.ru/863e632a
15 MeToap! CTpYKTypHOU OHOJIOTHI bubmuoteka [IOK
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https://m.eds00.ru/863e6122

https://m.edso0.ru/863e632a

Tunel knerok. [Ipokapuornueckas

bubnunoreka LIOK

16 CTeTKA https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
CTpoeHne SyKapruOTHYECKOU
KJ'I:TKI/I. sz;pll)qecmﬂ paborta bubmioreia LIOK
17 (3yeHie CROCT KIETOHHOI 0.5 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeMOpaHbD)
bu6nmoreka LIOK
18 [ToBepXHOCTHBII anmapar KJIeTKH https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
OI[HOMCI\I/_II6paHHLIe 0pl"aH061/II[I>I BuGmorexa LOK
19 FOICTI, LpaiTetia pabota 0.5 https://m.edso00.ru/863e6122
«M3yueHne IBUKEHHS [UTOTLIA3MbI https://m.eds00.ru/863e632a
B PACTUTEIBHBIX KIETKAX)
[ToyaBTOHOMHBIE OPTaHOUIBI
KJIETKH: MUTOXOHPUH, TIIACTHIBI.
JlaboparopHas paz6llz>Ta’ " buomrorexa LIOK
20 CCIeTOBaHHE TUIA3MONH3A I 0.5 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
JETUIa3MOJIN3a B PACTUTENBHBIX
KJIETKaX)»
bubnunorexa LIOK
21 HememOpanHbIe OpraHOU/IbI KIETKH https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
but6mmorekxa [IOK
22 Crpoenrie U GyHKIIUH spa https://m.edso0.ru/863e6122

https://m.edso0.ru/863e632a
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CpaBHuUTENbHAS XapaKTEPUCTHKA
KJIETOK 3yKapuoT. JlaboparopHas

bubnunoreka LIOK

23 paGota Hl3yHenue CTpoCHIs 0.5 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
KJICTOK Pa3JIMYHBIX OPTaHHU3MOBY
ACCUMUIISITIVS U TUCCUMHUISIINS —
JIBE CTOPOHBI MeTaboau3Ma. THrrbt
obmena BemiecTB. JlaboparopHas bubnuorexa [JOK
24 pabota «3y4enue https://m.edso0.ru/863e6122
KaTaJIUTHYCCKON aKTUBHOCTH https://m.edsoo.ru/863e632a
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WM KaTajasbl)»
depMeHTATUBHBIN XapaKTep
peaKIuii KJICTOYHOTO MeTaboIu3Ma.
JlaboparopHas pabota «3ydenue bubnnorexa [JOK
25 (epMEHTATUBHOTO PACIICIIIICHHUS 0.5 https://m.edso00.ru/863e6122
HepOKCHU/Ia BOJOPOIA B https://m.edsoo0.ru/863e632a
PACTUTEIHHBIX U )KHBOTHBIX
KIIETKaX»
benku-akTuBaTophl U OENKU- bubmmorexa LOK
26 MHTHGHTOPEL https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
ABTOTpO(DHBIN THIT 0OMEHa Bubmmorexa IOK
27 https://m.edso0.ru/863e6122
BeMects https://m.edsoo.ru/863e632a
but6mmoreka [IOK
28 dorocunTe3 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
29 XemocuHnres. JlaboparopHas 05 bu6muoreka [JOK

pabota «CpaBHEHHE TPOIIECCOB

https://m.eds00.ru/863e6122
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q)OTOCI/IHTCSa 1 XECMOCHHTEC3a»

https://m.edso0.ru/863e632a

AHa3poOHBIC OpraHnu3Mbl. Buibt
Opoxenus. JlabopaTopHas pabora

bubnunoreka LIOK

30 «CpaBHEHIE TPOLECCOB GPOKEHIA https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
U JbIXaHUSD
bubnmmoreka LIOK
31 A9pOOHEIC Op rangm' Dl https://m.edso0.ru/863e6122
SHEPTETHIHECCRONO OOMeHa https://m.edsoo0.ru/863e632a
OHeprust MEMOPaAHHOI'O TPaIUeHTA bubnuoreka [IOK
32 npoToHoB. Cunte3 AT®: paborta https://m.edso0.ru/863e6122
npoToHHON AT®-cuHTa3b! https://m.edsoo.ru/863e632a
bubnuorexa [IOK
33 Peaknyuu MaTpruHOTO CUHTE3a https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Tpanckpunums — MaTpUYHBINA Bubmorexa [OK
34 cyrres PHK https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
bu6nmorexa LIOK
35 Tpaucnsus u e€ sTarnbl https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
KonupoBanue amunokuciot. Posb bubmmorexa LIOK
36 5 SrocHmTese GeKa https://m.edso00.ru/863e6122
pHOOCOM B https://m.edsoo.ru/863e632a
o bubnunorexa LIOK
37 PTaH3alliil FeHOMa y pokaproT https://m.eds00.ru/863e6122
1 oyRapuot https://m.edsoo.ru/863e632a
38 MonexynsipHbIe MEXaHNU3MBbI bubnuoteka [JOK

9KCIPECCHH T€HOB Y DYKapHOT

https://m.eds00.ru/863e6122
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Bupycbl — BHEKIIeTOUHBIE (POPMBI
YKU3HU U OOJIUTaTHBIC TTAPa3HTEHI.

bubnunoreka LIOK

39 Ipaxriieckas pabora «Cosarie 0.5 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MOJICIIH BHPYCa»
BupycHble 3a0051eBaHuUs YeIOBEKa bubmmorexa LIOK
40 . ’ https://m.edsoo.ru/863e6122
PRUBOTHBLX, PacTERHH https://m.edso0.ru/863e632a
HanorexHosioruu B OMOJIOTHH 1 bubnrorexa LIOK
41 https://m.edso00.ru/863e6122
MeIHe https://m.edsoo.ru/863e632a
bubnuorexa [IOK
42 JKU3HEHHBIN UK KIETKA https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
bu6mmotexka IIOK
43 Martpuunsriii cuares JJHK https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
Xpomocomsl. JlTaboparopHast bubnmnorexa [JOK
44 pabota «M3yueHne XxpoMoCcoM Ha 0.5 https://m.edso0.ru/863e6122
TOTOBBIX MHUKpOIpEnapaTax» https://m.edsoo.ru/863e632a
bu6nmorexa LIOK
45 JleneHue KISTKU — MHTO3 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
Tumnb! kiietok. Kaprokunes u
uTokuHe3. JlabopaTopHas pabora bubmuorexa [JOK
46 «HabmroieHre MuTO3a B KIIETKax 05 https://m.edso00.ru/863e6122

KOHUYMKa KOpeIlIKa JTyKa (Ha
TOTOBBIX MHUKpOIpenapaTax)»

https://m.edso0.ru/863e632a
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PGFYJ'ISII_II/ISI JKH3HCHHOI'O IUKJIa

bubnunoreka LIOK

47 leToK https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bubnunoreka LIOK

48 Opranusm Kak eInHOE 11eJ10e https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

Tkanu pacrenuii. JlabopaTopHas bubnuoreka [{OK
49 pabota «M3yueHune TkaHen 0.5 https://m.edsoo0.ru/863e6122
pacTeHuii» https://m.edso0.ru/863e632a
TkaHM ’KUBOTHBIX U YEJIOBEKA. bu6nmoreka LIOK
50 JlaGopatopHas pabora «3yueHue 0.5 https://m.edso0.ru/863e6122
TKaHEH >KMBOTHBIX) https://m.edsoo.ru/863e632a
Opranel. CucTeMbl OPraHoB. bubnuoreka [IOK
51 JlaGopatopHas pabora «3yueHue 0.5 https://m.edso0.ru/863e6122
OpIaHOB LIBETKOBOTO PACTEHHS» https://m.edsoo.ru/863e632a
bu6mmotexa IIOK

52 Omnopa Tejta OpraHu3MoB https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bu6mmotexka IIOK

53 JIBMOKEHHE OPraHU3MOB https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
bu6nmorexa LIOK

54 [TuTanue opraHu3MoB https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

IIuTanue MO3BOHOYHBIX KUBOTHBIX. bubnunorexa LIOK
55 [MumeBapurenpHas cucrema https://m.eds00.ru/863e6122
YeJIoBeKa https://m.edsoo.ru/863e632a
56 Jpixanue opranu3MoB but6mmoreka [IOK
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https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

I[leaHI/Ie IIO3BOHOYHBIX XMBOTHBIX

bubnunoreka LIOK

57 1 elIOBeKA https://m.edsoo.ru/863e6122
https://m.edsoo0.ru/863e632a
bubnmmoreka LIOK

58 TpaHCIOpPT BEIIECTB Y OPraHU3MOB https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a

KposenocHas cucrema bubnnoreka [JOK
59 MTO3BOHOYHBIX KUBOTHBIX U https://m.edso00.ru/863e6122
YyeloBeKa https://m.edsoo.ru/863e632a
bubnuorexa [IOK

60 Beoienenue y opranuzMoB https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bu6mmotexka IIOK

61 3amura y Opranu3MoB https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
bu6nmorexa LIOK

62 HNMmyHHas cucTema 4eoBeka https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a

PazapaxuMocCTh U perynsuus y bubmmorexa LIOK

63 https://m.edso00.ru/863e6122
OPTATTHIMOB https://m.edsoo.ru/863e632a
I'ymopanbHas peryisauus u bubmuoreka [JOK

64 SHIOKPUHHAS CUCTEMa KUBOTHBIX U https://m.edso0.ru/863e6122
YeloBeKa https://m.edsoo.ru/863e632a

65 ®opMBbI Pa3MHOKEHUST OPTAaHU3MOB bubnmorexa LOK

https://m.eds00.ru/863e6122
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https://m.edso0.ru/863e632a

bu6nmoreka LIOK

66 [TooBoe pazMHOKEHUE https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
bubnmmoreka LIOK

67 Meiio3 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

l'amerorenes. O6pa3oBanue u
pPa3BUTHE IOJIOBBIX KIIETOK. bubnuoreka [IOK

68 JlaGopatopHas pabora «3yueHue 0.5 https://m.edso0.ru/863e6122
CTPOEHUS TOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e632a
TOTOBBIX MUKpOIIpenapaTax»
NunuBuayanbHOE pa3BUTHE Bubmmorexa IOK

69 https://m.edso0.ru/863e6122
OPTAHIEMOB — OHTOTEHES https://m.edsoo.ru/863e632a
3akyajKa OpraHOB U TKaHEH U3 bubnioreia LIOK

70 S — https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

Poct u pa3zBuTHe )KUBOTHBIX.
Ha60paIT)opHasI pabota «BrlsiBieHHE bubnioreia LIOK

71 HPH3HAKOB CXOAICTBA 3apogbIICi 0.5 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

MMO3BOHOYHBIX YKHBOTHBIX
Pa3MH0)Iite;Ie61/I pa3BuUTHE ; BuGnmorexa LIOK
72 2 écTTeHHH' A0OpATOpRA pabOTd 0.5 https://m.edso0.ru/863e6122
pOCHITe OpraHf) B PasMHONCHIA https://m.edsoo.ru/863e632a
BBICILIUX PACTEHHID»
73 Hcropus ctaHOBIICHNS U pa3BUTHUSA bubmuoteka [IOK

TCHCTUKHU KaK HAYKH

https://m.edso0.ru/863e6122
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https://m.edso0.ru/863e632a

OCHOBHBIE TIOHSITHS i CHMBOJIBI
reHetuku. Jlaboparopuas pabota

bubnunoreka LIOK

74 «Jlposodua Kax obeKT 0.5 https://m.edso00.ru/863e6122
. https://m.edsoo0.ru/863e632a
TCHECTUYCCKUX UCCICOOBAHUN )
3aKOHOMepHOCTI/I HacCJICJOBAaHUA
MPU3HAKOB. MOHOTHOpHIHOE Buborexa LIOK
75 Cerme aine. Tlpaxririecias 0.5 https://m.eds00.ru/863e6122
padora "Hsyuenne pesybTaron https://m.edsoo.ru/863e632a
MOHOTMOPUAHOTO CKPEIIUBAHUS Y
npo3oh s
bubnuoreka [{OK
76 E:;gfggg;;;ﬁz Z:;ZEZI{MHM https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
AHaIM3UpymoLIee CKpPEUIUBaHUE. Bubmmorexa HOK
77 HemosHoe JoMuHMpoBaHe https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
I/IFI/I6 NIHOC CKPCIIMBAHHUCEC.
II'[[paKTIEqSCKaﬂ pef)6(1]Tla «3yuenue Bubmmorexa HOK
78 PE3YIBTATOB IMIHGPHIHOO 0.5 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
CKPELIMBaHUS y JPO30(PHIIBI»
bubmmoteka IIOK
79 HHT06H OTITICCKHE OCHOBET https://m.edso00.ru/863e6122
AMTHOPHAROTO CKPEIRMBAT https://m.edsoo.ru/863e632a
CreruieHHOe HaCJIEIOBaHNE bubmorexa [IOK
80 —— https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
81 XpoMocoMHas TEOpUs bubmuoteka [IOK
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HaCJICACTBCHHOCTHU

https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

bubnunoreka LIOK

82 I'eneruka momna https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
bubnmmoreka LIOK

83 ['eHOTUN KaK LEJTOCTHAS CUCTEMA https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a

I'eneTuueckuit KOHTPOJIb PA3BUTHUS bubmmorexa LIOK
84 N https://m.eds00.ru/863e6122
pacTeHUl, )KUBOTHBIX U YEIOBEKa https://m.eds0o.ru/863e632a
M3MeHunBOCTh MpU3HAKOB. Bl bubmorexa HOK
85 https://m.edso00.ru/863e6122
FSMEHTHBOCTH https://m.edsoo.ru/863e632a
bu6mmotexka IIOK

86 MoudukaroHHas K3MEHYNBOCTD https://m.edso0.ru/863e6122

https://m.edsoo.ru/863e632a
Bapuanuonsslii pan u
BapHuallMOHHAsl KpUBasl.
JlaGopaTtopHnast pabota bubnuoreka [{OK
87 «MccnenoBanue 3aKOHOMEPHOCTEH 0.5 https://m.edso0.ru/863e6122
MOIM(PUKAIMOHHOW U3MEHYMBOCTH. https://m.edsoo0.ru/863e632a
[TocTpoenne BapuallMOHHOTO psija
Y BapUallMOHHOW KpUBOMN»
I'eHoTHTIUECKAsT H3MEHIMBOCTb. bubnmorexa LOK

88 KOMGHHATHEHAS HAMOHIHEOCTE https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

89 MyTanuoHHasi U3MEHYUBOCTb. 0.5 bubnmnorexa [JOK
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[IpakTuyeckas pabora «MyTtamun y
Jpo30¢uIIbl (Ha TOTOBBIX
MHUKpOIIpenaparax )»

https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

3aKOHOMEPHOCTH MYTAI[MOHHOT O

bubnunoreka LIOK

90 nporecca. DIUreHeTHKa 1 https://m.edso0.ru/863e6122
AMHUTCHOMHUKA https://m.edsoo.ru/863e632a
I'eneruka yenoseka. [IpakTuueckas bubmuorexa [JOK

91 pabota «CocTaBJIcHUE U aHATIN3 0.5 https://m.edsoo0.ru/863e6122
POIOCTIOBHO https://m.edso0.ru/863e632a

bubmuoreka [IOK

92 MeTtoasl MEAULIMHCKON T€eHETUKU https://m.edso0.ru/863e6122

https://m.edsoo0.ru/863e632a
3Ha4YeHUE METUIIMHCKON TCHETUKU BuGmmorexa LIOK

93 & HPEAOTBpATICHI 1 Heqeiﬂm https://m.edso0.ru/863e6122
FeHCTHHCCKHX 3a00eBaHi https://m.edsoo.ru/863e632a
YyelnoBeKa
OCHOBHBIC TIOHSATHUS CEJICKITHH.

JlaGoparopHas paboTa «I/I:*I.IyquHe bubmmorexa LIOK

94 N 0.5 https://m.eds00.ru/863e6122
COPTOB KYILTYPHBIX PACTCHHIT https://m.edsoo.ru/863e632a
MOPOJI TOMAITHUX KUBOTHBIX)

MeTompl CeIeKIIMOHHON pabOoTHI. bubmuoreka [IOK

95 JlabopatopHnast pabota «3yueHue 0.5 https://m.edso0.ru/863e6122
METOJIOB CETIEKIIUU PACTEHUI https://m.edsoo.ru/863e632a
JloCcTHXKEHHS CEeNEKIIMU PaCTEHUN 1 bubnuotexa [JOK

96 KUBOTHBIX. [IpakTHueckas pabora https://m.edso0.ru/863e6122
«[TpuBMBKa pacTeHHI» https://m.edsoo.ru/863e632a

97 CoxpaHeHue, U3y4eHHue u bubnmnorexa [JOK

HCIIOJB30BaHUC I'CHCTUYCCKUX

https://m.edso0.ru/863e6122
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pecypcoB

https://m.edso0.ru/863e632a

buorexHonorus kak Hayka u
OTpacib IPOU3BOJICTBA.

bubnunoreka LIOK

98 Ipakrieckas paGora «Hsydenue 1 0.5 https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
00BEKTOB OMOTEXHOJIOTHI)
OCHOBHBIE HaIIPABJICHUS bubmioreia LIOK
99 CHTeTHHCCKOM GHOMOMHH 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
X bu6nmorexa LIOK
100 pOMOCOMH?IIgPr e 1 https://m.edso00.ru/863e6122
HEDKCHEPI. https://m.edsoo.ru/863e632a
bubnuorexa [IOK
101 MenuuuHckre OMOTEXHOJIOT I 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Pesepaubrit ypok. [loBTopenue, bubnuoreka [{OK
102 000011IeHNE, CUCTEMATU3ALIM 1 https://m.eds00.ru/863e6122
SHAHHH https://m.edsoo.ru/863e632a
OBUIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrposbnsie  IIpakTuyeckue
n/n Bcero H3y4YeHHsl  00pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
bubmuorexa [JOK
1 OonrornonHas Teopus U. Jlapsunaa 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
bubmuorexa [JOK
2 HBI:{)KymHe CHUIL OBOTIOTHH BILIOE 1 https://m.eds00.ru/863e6122
o . Hapeiy https://m.edsoo.ru/863e632a
Bbopn0Oa 3a cymecTBoBaHue, bubnuorexa [IOK
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 https://m.edso0.ru/863e6122
otbop https://m.edso00.ru/863e632a
@OopMHUpPOBAaHNE CUHTETHYECKON Brbmiorexa LIOK
4 1 https://m.eds00.ru/863e6122
TEOPHI SBOMIONHIH https://m.edso0.ru/863e632a
DTarbl HBOJIIOIIMOHHOTO MPOoIecca: bu6mmoreka [IOK
5 MUKPOIBOJIIOIHS U 1 https://m.eds00.ru/863e6122
MaKpOIBOJTOIHSI https://m.edso0.ru/863e632a
[Tonmynsius — snemMeHTapHas bubmorexa IOK
6 SO 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
3aKOH r€HETUYECKOTO PaBHOBECUS
JUx. Xapnu, B. Baiin6epra. bubnuorexa [IOK
7 JlaGopatopHnas pabota «BeisiBieHue 1 0.5 https://m.edso0.ru/863e6122

M3MEHYUBOCTH Y 0COOEH 0JTHOTO
BHJIA»

https://m.eds00.ru/863e632a
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OneMeHTapHbIE (PaKTOPbI

bubmuoreka [JOK

8 S BOIOIHH https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
bubmuoreka [JOK

9 gj;fliﬁlzz}rl?rfgjiigq)em https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

Murpauuu. M3000muu nomyssimii: bubmmorexa LIOK
10 reorpathieckas, GHONONIECKa https://m.eds00.ru/863e6122
’ https://m.edso0.ru/863e632a
EcrecTBenHbIil 0TOOpD — bubmorexa LIOK
11 . https://m.eds00.ru/863e6122
HANpABAAIOLLIH (AKTOp SBOTIOLHH https://m.edsoo.ru/863e632a
bubmuoreka [JOK

12 ITostoBo#t 0TOOP https://m.eds00.ru/863e6122

https://m.edsoo.ru/863e632a
[Iprcnoco0aeHHOCTh OPraHU3MOB
KaK pe3yJIbTaT MUKPOIBOJIOIIHUH. bubnuorexa [JOK
13 JlaGopatopnas pabora «3yuenue 0.5 https://m.eds00.ru/863e6122
apomMop(}o30B ¥ nAMOAAANTALNHN Y https://m.edsoo.ru/863e632a
pPacTeHMId U KUBOTHBIX)»
[Ipumeps! npucnocobaeHu y
OpPTraHU3MOB: MOP(OJIOTHICCKHE,
U3HUOJIOTHYECKUE
g)I/IOXI/IMI/I‘-IeCKI/Ie l';OBCIIeH‘-IeCKI/Ie. Bu6miorexa LIOK
14 MaGoparopias p’a Sora 0.5 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
«[IpucnocobneHnss OpraHu3MoOB U
UX OTHOCHUTCJIbHAA
11e7IECO00Pa3HOCTH»
15 Bun, ero kpurepuu U CTpyKTypa. 0.5 bubnuorexa [IOK
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Jlaboparopuas pabota «CpaBHEeHHE
BHUJIOB 110 MOP(OTOTHIECCKOMY
KPHUTEPHUIO»

https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

bubmuoreka [JOK
16 CtpykTypa BuIa https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Bunoo6pa3oBanue Kak pe3ynbTar bubmmorexa LIOK
17 MHKPOPBOMIOLIH https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
CBsi3b MUKPOSBOJIOIHH U bubmorexa LIOK
18 https://m.eds00.ru/863e6122
DHAACMHOTOTHH https://m.edso00.ru/863e632a
Maxkpo3Bonronusi. bubnuoreka [IOK
19 [TameoHTOIOrMYECKHNE METObI https://m.eds00.ru/863e6122
W3YYEHHUS SBOJIOIIH https://m.edso0.ru/863e632a
buoreorpagpuueckue MeToab! Brbmiorexa LIOK
20 R https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
OMOpPHOJIOTHYECKUE U bubnuorexa [JOK
21 CPaBHUTEILHO-MOP(OTOTHUSCKUE https://m.edso0.ru/863e6122
METOIbI M3YUYECHHUS IBOJFOIMH https://m.edso00.ru/863e632a
MounekynsipHO-TEeHETUUECKHE, bubnuoreka [IOK
22 OMOXMMHUYECKUE U MAaTEMAaTUUECKUE https://m.eds00.ru/863e6122
METObI H3yUYECHHUS DBOJTFOIHH https://m.eds00.ru/863e632a
OO01mre 3aKOHOMEPHOCTH Bu6miorexa LIOK
23 - https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
24 AJlanTUBHAS paguaIus. bu6mmoreka [IOK
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HepaBHOMepHOCTB TEMIIOB
9BOJIIOLUH

https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

Hayunble runoressl

bubmuoreka [JOK

25 HPOUCXOAICHIS AKH3HH Ha Semie https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bubmuorexa [JOK

26 Jlonayibie NpeACTABICHHS O https://m.edso0.ru/863e6122

JAPONICHI X3 https://m.edsoo.ru/863e632a
OcHOBHBIE 3TaIlbl HEOPraHUIECKON bubmorexa LIOK

27 https://m.eds00.ru/863e6122

JBOTotiH https://m.edso00.ru/863e632a
bubmuoreka [JOK

28 ['unoTe3b! 3apokIeHUs )KU3HU https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a

Ucropus 3emnu u MeToas! €
n3zydenus. Jlaboparopnas padota bubnnorexka [JOK

29 «M3yuenue u onucaHue 0.5 https://m.edso0.ru/863e6122
HCKOMAEMBIX OCTAaTKOB JAPEBHUX https://m.edso0.ru/863e632a
OpPraHU3MOB»
HauansHele 3Tars! opraHn4eckon Brbmiorexa LIOK

30 S BOIOIHH https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bubmuorexa [JOK

31 DBOITIOIUS SYKApUOT https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a

OCHOBHBIE 3TaIbl YBOJIIOIUU bubnmnoreka [JOK
32 PacTUTENILHOTO MUpA. 0.5 https://m.eds00.ru/863e6122

[IpakTuyeckas padora «M3yueHnue

https://m.edso0.ru/863e632a
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0CcOOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTAEIOB»

OCHOBHBIC 3TAIIBI 9BOJJIOINH

bubmuoreka [JOK

33 JHBOTHOIO Mipa https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
OBOJIIOINS JKHBOTHEIX.
HpaKTI/ILIleCKaX pabora «3yuenune Bubmmorexa LIOK
34 ocoGerHoCTei CTpoCHIL 0.5 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
IIO3BOHOYHBIX )KUBOTHBIX)»
PazButue xu3Hu Ha 3emie 1o 3pam bubmmorexa [IOK
35 https://m.eds00.ru/863e6122
U TIepuoIam https://m.edsoo.ru/863e632a
MaccoBsie BbIMUPAHUSA — BH6HHOTeKa HOK
36 https://m.eds00.ru/863e6122
9KOJOI'MYCCKHUE KPU3HCHI ITPOLIIOTO https://m.edsoo.ru/863e632a
CoBpeMeHHBIN YKOTOTHYECKUI bubnuorexa LIOK
37 KPI3HC, €ro 0COBEHHOCTH https://m.eds00.ru/863e6122
’ https://m.edso0.ru/863e632a
CoBpeMeHHas cucTema Bubnuorexa LIOK
38 OPIAHHHECKOrO TOLLIOND https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
OCHOBHBIE CUCTEMATUYECKUE BI/I6J'II/IOTCKa HOK
39 https://m.eds00.ru/863e6122
TPYTHIET OPraHH3Mon https://m.edso00.ru/863e632a
AHTpOIIOJIOTHs — HayKa O bubmorexa IOK
40 qeroBeKe https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
41 Pa3Butue npeacrasnenwuii o bu6mmoreka [IOK
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MMPOUCXOKIACHUHN YCIIOBCKA

https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

Mecto 4JesioBeKa B CHCTEME
OpraHUYEeCKOro MUpa.
Jlaboparopuas pabota «M3yueHue

bubmuoreka [JOK

42 ocoGerHOCTel CTpOeHIs CKeneTa 0.5 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
YyeJIoBeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»
bubmuoreka [JOK
43 JIBYOKYIITHE CHITBI aHTPOTIOTeHE3a https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
CooTHoIIIeHHE OUOJIOTMYECKUX U bubmuorexa [JOK
44 COITHANTbHBIX (haKTOPOB B https://m.edso0.ru/863e6122
AHTPOTIOreHE3e https://m.edso0.ru/863e632a
bu6mmoreka [JOK
45 OcCHOBHBIE CTaTUU AaHTPOIIOT€HE3a https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
bu6mmoreka [JOK
46 [TameoreHeTrKa U MmaJeoreHOMHKA https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
DBOJTIONHS COBPEMEHHOTO bubmmoreia LIOK
47 qerToBeKa https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
Uenoseueckue packl. [IpakTudeckas bubnuorexa [JOK
48 pabota «/3y4eHne 3KOITOrHIeCKIX 0.5 https://m.eds00.ru/863e6122
aJlanTalui YeJI0BeKay» https://m.edsoo.ru/863e632a
49 MexIUCIUIITIMHAPHBIE METOBI bu6nmoreka [JOK

AHTPOIIOJIOTUHN

https://m.eds00.ru/863e6122
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bu6mmoreka [IOK

50 3apokeHUE U Pa3BUTHE IKOJIOTUN https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoapl skosoruu. JlaboparopHas bubmuorexa [JOK
51 pabota «3y4ueHne METOI0B 0.5 https://m.edso0.ru/863e6122
JSKOJOTUYECKUX HCCIIEIOBAHUID) https://m.eds00.ru/863e632a
3HaueHue SKOJIOTUYECKUX 3HAHUN Bubmiorexa LIOK
52 https://m.eds00.ru/863e6122
PP HETIOBERa https://m.edso0.ru/863e632a
bubmuoreka [JOK
53 Dkonorndyeckue GaKTophl https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Abnornuaeckue GakTopsl. CBeT Kak
IKOJIOTUYECKUM (PaKTop. bubnuoteka [JOK
54 Jlabopatopnas pabota «BbisiBiicHHE 0.5 https://m.edso0.ru/863e6122
MPUCTIOCOOICHU I OPraHU3MOB K https://m.edso0.ru/863e632a
BIIMSTHHIO CBETA»
AOGuoTtndeckue hakTopsbl.
TemrmepaTypa Kak 3KOJIOTHUSCKUM
(baKTOII)). H};%opaTopHaﬂ pabora bubmmoreia LIOK
55 (BrsBrere nprctocoGeHmii 0.5 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
OpPTraHU3MOB K BITUSTHHIO
TeMIIepaTyphbi»
AOGuoTtndeckue HakTophI.
BraxxHOCTB KaK SKOJIOTHICCKHI bu6mmorexa [IOK
56 daxrop. JlabopaTtopHas padoTa 0.5 https://m.edso00.ru/863e6122

«AHaTOMHYECKHE OCOOCHHOCTH
paCTeHI/Iﬁ U3 pa3HbIX MCCT

https://m.edso0.ru/863e632a
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oouTaHus»

bubmuorexa [JOK
57 Cpenbl 00MTaHUS OPraHU3MOB https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
bubmuorexa [JOK
58 bronornueckre puTMbI https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
bu6mmoreka [IOK
59 KuznenHsle pOpMBI OPraHu3MOB https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
bubmuoreka [JOK
60 bruotnueckue hakTops https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
3HavyeHne V6I/IOTI/\IJ‘I€CKI/IX Butmorexa LOK
61 BIAHMOACHETBIH U https://m.eds00.ru/863e6122
CYTLECTBORAMI OPTAHISMOB B https://m.edso0.ru/863e632a
cpelne oOuTaHus
DKOJIOTHYECKHE XapaKTEPUCTUKU bubmorexa IOK
62 S — https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
OcCHOBHBIE IOKA3aTeNN MOMYJISALNN: bubnunoreka [JOK
63 YUCJIEHHOCTb, INIOTHOCTb, https://m.eds00.ru/863e6122
BO3pAacTHasl U MOJOBasi CTPYKTypa https://m.edsoo.ru/863e632a
OcCHOBHBIE NIOKA3aTENN NOMYJIALNN: bubnuorexa [IOK
64 POX/1aeMOCTh, IPUPOCT, TEMIT https://m.edso0.ru/863e6122
pocTa, CMEpTHOCTh, MUTpALUU https://m.edsoo.ru/863e632a
65 DKoJIoTHYecKasi CTpyKTypa bubmuotexa [JOK

MMomyJiauuu

https://m.eds00.ru/863e6122
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JIuHaMuKa NonyJIsuu 1 e€

bubmuorexa [JOK

66 perynss https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Kpusbie pocta 4nciI€eHHOCTH Bubmmorexa LIOK
67 oy, KpHEbIe BEDKHBARIA https://m.eds00.ru/863e6122
' https://m.edso0.ru/863e632a
DKoJIoruyeckas HUIlla BUIA.
JlaGopatopHnas pabora " bubamorexa LIOK
68 (IpUCOCOGEHHA CeMsH pacTeHuii 0.5 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
K PaCCCIICHUIO»
bubmuoreka [JOK
69 Bun xak cucrema nomynsiuii https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
3aKOHOMEPHOCTH TTOBEJICHUS U Bubnuorexa LIOK
70 N — https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Co00111€CTBO OPraHU3MOB — Bubmiorexa LIOK
71 GHomeHO3 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
bu6mmoreka [JOK
72 DKkocucTeMa Kak OTKpbITas cUcTeMa https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
K bubmuorexa [JOK
73 PYTOBOPOT BEIIECTE H HIOTOK https://m.eds00.ru/863e6122
SHEPTHH B IKOCHETEME https://m.edso00.ru/863e632a
74 OcCHOBHBIE TOKA3aTEIU YKOCUCTEMEI bubmmorexa [HOK

https://m.eds00.ru/863e6122
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bu6mmoreka [IOK

75 DKOJIOTUYECKHUE TTUPAMHIBI https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
H3MeHeHUs cOOOIIECTB — Bubmmorexa LIOK
76 S https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
IIpuponHbie 3KOCUCTEMBI. bubnuorexa [IOK
77 DKOCHCTEMBI 03€p U peK. https://m.eds00.ru/863e6122
DKocucTeMbl MOPEH U OKEaHOB https://m.edsoo.ru/863e632a
[IpupoiHBIE S5KOCUCTEMBI. bubmmoreka [IOK
78 DKOCHCTEMBI TYH/IP, JICCOB, CTEICH, https://m.eds00.ru/863e6122
IyCThIHb https://m.edsoo.ru/863e632a
bubmuoreka [JOK
79 AHTPOIOTeHHBIE SKOCUCTEMBI https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
YpboakocucteMmsl. [IpakTudeckas bubnunoreka [JOK
80 pabota «/3ydyeHue u onucaHue 0.5 https://m.eds00.ru/863e6122
ypOOIKOCHCTEMBI https://m.edsoo.ru/863e632a
3aKOHOMEPHOCTH (OPMUPOBAHUS bubnunoreka [JOK
81 OCHOBHBIX B3aUMOJIEHCTBUI https://m.eds00.ru/863e6122
OpPraHU3MOB B 9KOCHCTEMAx https://m.edso0.ru/863e632a
MexaHHU3MBbI BO3AEHCTBUA bu6mmorexa [IOK
3arpsi3HEHUH pa3HbIX TUIIOB HA https://m.edso0.ru/863e6122
82 CyOOpraHM3MEHHOM, https://m.edsoo.ru/863e632a
OpPTraHU3MEHHOM, MOMYJISILIUOHHOM
Y 9KOCUCTEMHOM YPOBHSAX
83 buocdepa — obmieruranerapHas bubmmoreka [JOK
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000s104yKa 3emuu

https://m.eds00.ru/863e6122

https://m.eds00.ru/863e632a

VYuenne B. U. Bepnaackoro o

bubmuoreka [JOK

84 Suochepe https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a

3aKOHOMepHOCTI/I Cyl€CTBOBaHHUA bubmotexa HOK
85 Gochepsr https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

K bu6mmoreka [IOK
86 5 PYFOBOPOTEI BEIECTS 1 https://m.eds00.ru/863e6122
HOTCOXHMITICCKHE IHIUIRT https://m.edso0.ru/863e632a

bubmuoreka [JOK
87 Zf;iljﬁ:?ﬂ?:gfeg; https://m.eds00.ru/863e6122
y https://m.edso0.ru/863e632a

bu6mmoreka [IOK
88 YcroitunBocTh Orocheps https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a

DKOJIOTHYECKHE KPU3HUCHI U X bubmorexa IOK
89 —— https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a

BosnelicTBrue uenoBeka Ha bubmorexa HOK
90 Suochepy https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a

AHTpPONOTeHHOE BO3/IEHCTBHE HA bubmorexa HOK
91 . . https://m.eds00.ru/863e6122
PACTHUTCIRHBIH HOKUBOTHLII MHP https://m.eds00.ru/863e632a

92 OxpaHa mpupoIBI bubmmorexa LIOK

https://m.eds00.ru/863e6122
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OcCHOBHBIE IPUHIUIIBI YCTOHYUBOIO

bu6mmoreka [IOK

93 PASBUTHS YETOBCMECTEA 1 TPHPOSI https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Parponaneroe bu6mmoreka [IOK
94 ggfﬁ:f;;;jgﬁ?;ii:cmm https://m.eds00.ru/863e6122
pastooGpasis 3esmMKP https://m.edso0.ru/863e632a
O0600menue Mo Teme bubmuorexa [JOK
95 «MUKpO3BOIIONUS U €€ https://m.eds00.ru/863e6122
pE3yNIbTaThI» https://m.edso00.ru/863e632a
O06o0061IeHne o Teme bubmmoreka [JOK
96 «Makpo3Borous u eé https://m.eds00.ru/863e6122
pE3yNIbTaThI» https://m.edso00.ru/863e632a
O6001enue Mo Teme bubnuoteka [JOK
97 «[TpoucxoxacHre U pa3BUTHE https://m.edso0.ru/863e6122
KM3HU Ha 3emiie» https://m.edso0.ru/863e632a
O06o0meHue Mo Teme bubmuorexa [JOK
98 «[TpoucxoxacHue yeaoBeKa — https://m.edso0.ru/863e6122
AHTPOITOTEHE3) https://m.edsoo.ru/863e632a
O0600meHue o Teme «IKOJIOTHS — bubmuorexa [JOK
99 HayKa O B3aMMOOTHOLIEHHUSAX https://m.eds00.ru/863e6122
OpPTraHU3MOBY https://m.edsoo.ru/863e632a
bubmuorexa [JOK
100 O6°6meng 110 TeMe «OprauHsM https://m.edscl)_E).ru/863e6122
11 CPEAa ODHTARIBD https://m.edsoo.ru/863e632a
101 O6o06menue Mo TeMe «IKOJIOTHS bu6mmoreka [IOK

BUJ0B U HOHyn?IHHfI»

https://m.eds00.ru/863e6122
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl CpeIHEro
001ero ooOpazoBaHus

ChopMupoBaHHOCTH 3HAHHWIA O MECTE U POJHM OHOJOTHH B CUCTEME
€CTECTBCHHBIX  HAYK, B (hOpMUPOBaHHHM  COBPEMEHHOMN
€CTeCTBCHHOHAYYHOH KapTUHBI MHpa, B TIO3HAHUM 3aKOHOB
MPUPOJBI U PEUICHUU >KU3HEHHO BAXKHBIX COIMAIbHO-ITUYCCKHX,
9KOHOMHYECKHUX, IKOJIOTHICCKUX MPOOJIEM YeJIOBEUSCTBA, 4 TAKXKE B
pEIICHHH BOIPOCOB PAIMOHAIBLHOTO IMPUPOAOIOIBE30BAHUS, B
(OpMHUPOBAaHUY IICHHOCTHOTO OTHOIIEHHS K MPUPOJE, OOIIECTBY,
YeNIOBEeKY; O BKJIAJIE POCCHUCKHX M 3apyOeKHBIX YUEHBIX —

OHMOJIOTOB B pa3BUTHE OMOJIOTHH

Brnanenne cucremoil 3HaHWMI 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHWS, HCIIOJIb3YEMbIX B OMOIOTUYECKUX UCCIIEAOBAHMIX KHUBBIX
O0OBEKTOB M D3KOCHUCTEM (ONMHMCaHUE, W3MEpEHHUe, IPOBEICHHE
HaOI0eHNH); croco0amMM BBISBICHHUS U OLIEHKM aHTPOINOTEHHBIX
W3MEHEHUH B MPUPOJIE.

Ymenne BBIJIBUTATH THITOTE3HI, MIPOBEPATH 1704
HKCHEPUMEHTATbHBIMU CpeAcTBaMH, bopmynupys 1elb
UCCIIeIOBaHMsI, aHAJM3UPOBATh MOJYUYECHHBIE PE3yJbTaThl U JAeJaTh
BBIBOJIBI.

BrIsiBIIeHHE 3aBUCUMOCTH MEXIY HCCICTyeMbIMA BEITMYHHAMH,
OOBSICHEHHE TMOJYYEHHBIX PpEe3ylbTaToB M  (HopMyIHpOBaHHE

BBIBOJOB C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ " 3aKOHOB

YMeHue BIaieTh CHUCTEMOW OMONOTHMYECKMX 3HAHUU, KOTopas
BKJIIOYAET: OCHOBOIIOJIATAIONE OMOTOTHYECKHE TEPMUHBI M TTOHATUS
(>KM3Hb, KJIETKA, TKaHb, OpraH, OPraHu3M, B, TOITYJISILIUS, SKOCUCTEMA,
ouorieHo3, brocdepa; MeTadboIM3M, TOMEOCTa3, KJICTOYHBI UIMMYHHUTET,
OuocuHTe3 Oenka, OWOMOMMMEPBI, JAUCKPETHOCTb, CAMOPETYIISIIHS,
CaMOBOCIIPOU3BE/ICHHUE, HAaCJIE[CTBEHHOCTb, W3MEHYUBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Oouosornueckre Teopuu: kietouHas Tteopuss T. IlIBanna, M.
[neiinena, P. Bupxosa; KIIOHaIbHO-CEIEKTUBHOTO UMMyHHUTETA [1.

Opnux, .M. MeuHnkoBa, XpOMOCOMHasi T€OpUsl HACIEACTBEHHOCTH




T. Moprana, 3akoH 3apoxbiueBoro cxoacrsa K. bopa,
sBOMIOLMOHHAA Teopus Y. JlapBuHA, CHUHTETHYECKas TEOpUs
3BOJIOLMK, Teopus aHTponoreHesa Y. JlapBuHa; Teopus
ouoreornieno3a B.H. Cykauépa; yuenue H.M. BaBunoBa o meHtpax
MHOT000pa3usi ¥ MPOUCXOXKICHHS KYJIbTYPHBIX PACTCHHN, y4CHHE
A.H. CeBeprioBa 0 IyTsSIX ¥ HaIpaBJICHUSAX 3BOJIIOLMH, yueHue B.U.
Bepnanckoro — o 6uocdepe);

3aKOHbI  (eAMHOOOpa3usi  MOTOMKOB  IEpPBOTO  IOKOJICHUS,
paclleIieHus IPU3HAKOB, HE3aBUCUMOI0O HACJIEJOBaHMsI IPU3HAKOB
I'. MeHnpnens; cCuemieHHOro Haciel0BaHusl IIPU3HAKOB U HAPYILIECHUs
cuerieHuss TeHoB T. Moprana; romMoJOrH4ecKuX psaOB B
HaclieacTBeHHOM u3MmeHuuBocth H.M. BaBuioBa; reHeTuyeckoro
paBuoBecus [x. Xapau u B. BaiiHOGepra; 3apobIieBOro cxoIcTaa
K. bapa; Ouorenerndeckuii 3akon J. ['exkens, @. Mromiepa);
MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBmwia (mMuHumyma [O. JIubuxa, HKOIOTHYECKOW MHpaMUIBI
qrcen, OMoMacchl U YHEPTUN);

runote3bl (koanepBatHoit AWM. Onapuna, nepsuyHoro OynboHa JIK.

Xonneitna, mukpocgep C. dokca, pubozuma T. Hek)

YMmenue peuiatb IONUCKOBBIC OMOJIOTHYECKHUE 3aJa4M, BBIABIATH
NPUINHHO-CIICACTBCHHBIC CBA3HU MCKIAY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6’I)GKTaMI/I, mpoueccaMm M ABJICHUAMH, JCJIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATH TCHOTUITMYCCKUEC CXEMbI CKPCIIUBAHUS U1 PA3HBIX THIIOB
HaCJICAOBaHUA ITPU3HAKOB Y OPraHu3MOB, COCTABJIATh CXEMBI IICPCHOCA

BCHICCTB U DHEPI'MU B OKOCUCTEMAX (I_IGHI/I IIUTaHWA, ITUIICBBIC cem)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3M MEXIY CTPOCHMEM U
(GYHKIUSMU: OpPraHOMJOB, KIJIETOK pa3HBbIX TKaHEH, opraHamMu u
CUCTEMaMU OPTraHOB Y PAacTeHMM, JKMBOTHBIX U YEJIOBEKa; MEXIY
JTamaMd OOMEHa BEUIECTB; JTalaMd KJIETOYHOrOo LHUKIa H
KU3HEHHBIX LHUKJIOB OpPraHU3MOB; JTanaMH SMOPUOHAIBHOTO
pa3BUTHS; TE€HOTUNOM U (PEHOTUNOM, (EHOTUNIOM U (aKTOpaMu
cpenpl oOWTaHUS; MPOLECCAMH HBOJIIOLMM; JBMXKYIIMMH CHUJIAMH
AHTPOIIOTEHE3a;  KOMIIOHEHTAMM  Pa3JIMYHBIX  JKOCHCTEM H

MIPUCIIOCOOTICHUSAMHU K HUM OPTaHU3MOB

YMeHue BbIIEIATh CYIIECTBEHHbIEC TPU3HAKU:
CTPOEHHS BUPYCOB, KJIETOK MPOKAPHOT U DYKaPHOT; OJHOKIETOYHBIX

n MHOT'OKJIECTOYHBIX OpraHnu3MOB, BU0B, 6I/IOFCOHGH030B,




9KOCUCTEM U OHOc(epbl; CTPOCHHS OpPraHOB M CHUCTEM OpPraHOB
pacTeHuil, JKMBOTHBIX, YEJIOBEKa; MPOLECCOB KXU3HEACATEIbHOCTH,
MPOTEKAIOIIMX B OpraHU3Max pacTEHUll, >KUBOTHBIX U YEJIOBEKa;
OMOJIOTMYECKNX IIPOIIECCOB: OOMEHa BemecTB (MeTabon3M),
nHGOpMAIUY U IPEBPAIICHUS YHEPTUH, OpOXKEHUsI, aBTOTPO(HOTO U
reTepoTpOPHOro THIOB MUTAHUSA, (OTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Meiio3a, ramMeToreHesa, sMOpuUoreHesa,
MMOCTAMOPHUOHAIBHOTO PA3BUTHUS, PA3MHOKEHUS, UHAUBUIYAIbHOTO
pa3BuTusi opraHu3ma (OHTOreHe3a), B3aUMOJCHCTBUSI T'EHOB,
reTepo3nca; JIEUCTBUI HUCKYCCTBEHHOTO otbopa,
CTaOMIN3UPYIOLIETO, JABIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO
0TOOpa; AJJIONAaTPHUUECKOTO U CUMIIATPUYECKOTO BHI000PAa30BAHMUS;
BIIUSHUS JIBIKYIIUX CHJI SBOJIIOIMM Ha TEHOMOH] IOMYJISIUY;
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K cpenie OOMTaHus, YepelOBaHUS
HaIpaBJICHUH IBOIIOLMU; KPYrOBOPOTA BEUIECTB M MOTOKA SHEPTUU

B OKOCHCTEMax

ChopMupoBaHHOCTH YMEHHS BBIIEIATH CYIIECTBEHHBIE MPU3HAKU
BHPYCOB, KJIETOK IPOKAPHOT W DYKAPUOT, OIHOKICTOYHBIX U
MHOTOKJICTOYHBIX ~ OpPTaHW3MOB, BHJOB, OHOICOIICHO30B U
OKOCUCTEM; OCOOEHHOCTHM TpOIlECCOB OOMEHa BEIIeCTB U
MIpeBpaIIeHUs] PHEPTUN B KIIeTKe, (POTOCHHTE3a, MIACTHYECKOTO U
JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meho3a,
OIUTOJIOTBOPEHUS, PA3BUTHUS W PA3MHOKCHHS, WHIUBHIYAJILHOTO
pa3BUTHA OpraHu3Ma (OHTOTeHe3a), OOphOBI 3a CYIIECTBOBAaHUE,
€CTeCTBEHHOTO 0TOOpa, BHUI000pa30BaHUsA, MPHUCIIOCOOICHHOCTH
OpPTaHHU3MOB K cpejie OOWTaHUs, BIUSHUAS KOMIIOHCHTOB 3KOCHCTEM,
AHTPONOTEHHBIX H3MEHEHHI B HSKOCHUCTEMAaX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBPAIIECHUs SJHEPTUH B Onocdepe

Ymenue HCI0JIb30BATh COOTBETCTBYIOIIHE apryMEeHTHI,
OMOJIOTMYECKYI0 TEPMHHOJIOTUIO M CUMBOJIUKY JUIS JOKa3aTelbCTBA
pOJICTBA  OPraHM3MOB  DPa3HBIX  CHUCTEMATHMYECKMX  TPYIIL;
B3aMMOCBSI3M  OpPraHW3MOB U Cpelbl OOWTaHMS; E€IUHCTBA
YeJIOBEYECKUX pac; HEeoOXOAMMOCTH 370pOBOro o00pasza >KU3HH,
COXpaHEHHMsT pPa3HOOOpa3Hsi BHUJIOB U DKOCHUCTEM KakK YCJIOBHUS

COCYHICCTBOBAHMS MPUPOABI K UCIIOBCUYCCTBA

YMeHHe KpUTHYECKH OLIEHHWBaTh HHQPOPMALUI0 OHOJOTHYECKOTO
COZIepIKaHMUs; HHTEPIPETUPOBATH AITHYECKUE ACHIEKTH COBPEMEHHBIX

HCCICAOBAHNM B OMOJIOTMM, MEIUIHMHE, OHOTEXHOJOTHH;




paccMarpuBaTth riodanbHbIC AKOJIOTUYECKHE POOIeMBI
COBPEMEHHOCTH, (H)OPMUPOBATH MO OTHOMIEHUIO K HUM COOCTBEHHYIO

ITIO3UIIHNIO



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

11

1.2

13

CoBpemeHHass OuoNoTHMs — KOMIUIGKCHAs Hayka. buonormueckue HayKu U
u3ydaeMmble UMHU MpoOsieMbl. DyHIaMEHTAIbHBIC, MPHUKIAIHBIE W TTOHUCKOBBIC
HAYYHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3HaueHue Owonoruu B (POPMHUPOBAHUU COBPEMEHHOW E€CTECTBCHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBs3aHHBIC ¢ OMojorueidl. 3HaUeHHE OWOJIOTUU B
MPAKTUYECKON JICATEIILHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO35HCTBE,

IIPOMBIINIIICHHOCTH, OXPAaHC IIPUPOAbI

XKuBble cucrteMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOWCTBA KHUBBIX CHCTEM:
€MHCTBO XMMHYECKOI0 COCTaBa, AUCKPETHOCTh U LIEJIOCTHOCTb, CJIOKHOCTh W
YHOPSIIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpraHu3alus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldy >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIH,
OpraHu3MEHHBIH, MOMYJISIMOHHO-BUA0BOI, AKOCUCTEMHBIN
(buoreoneHoTuueckuii), Omocdepusid. I[Ipoiecchl, MPOUCXOA[IIUE B KUBBIX
cucremax. OCHOBHBIE TpU3HAKU >KUBOTO. JKW3HBb Kak (opma CyIIeCTBOBaHHS

MaTepuun

Metoapl Ouonorndyeckod Hayku. HabOmioneHue, u3MepeHue, HKCIEPUMEHT,
cUCTeMaru3auus, MmeraaHanu3. [loHsTMe O 3aBUCMMOM UM HE3aBHCHUMOH
nepemeHHoN. I[lnanupoBanue skcrnepuMeHTa. [locTaHOBKa M NpOBEpPKa THIIOTE3.
HyneBass rtumore3a. Ilonsarue BbIOOpKM U €€ AOCTOBEpHOCTH. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIllEHKa JOCTOBEPHOCTH TOJYYEHHBIX pE3yJIbTaTOB.
IIpyunHBl UCKaXEHUS PE3yJbTAaTOB AKCIEpUMEHTA. [IOHATHME CTAaTUCTHUYECKOTO

TECTa

Knerka kak Ononorudeckas cucrema

2.1

Knerka — cTpykTypHO-QYHKIMOHANbHAS €IUHHIA XKUBOro. VcTopusi OTKpBITUA
kinetkd. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPUH.

MeToabl MOJIEKYISIPHOM U KJIETOYHOM OMOJIOTHU: MUKPOCKOMHMS, XpoMaTorpadus,
anexTpodopes, METOJI MEYEHBIX aTOMOB, muddepennmanbaoe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U yIIbTpaMUKpOJIeMeHThL. Boia u eé




pOJIb Kak pacTBOpPUTENsS, peareHTa, y4acTHe B CTPYKTYpPUPOBAHUU KIIETKH,
TEIUIOpEryasiuy. MUHepalbHble BEIIECTBA KICTKH, MX OHOJOrWYecKas poJb.
Ponb kaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue nonumepbl. benku. AMHHOKHCIOTHBI — cOCTaB  OEIIKOB.
CrpykTypsl 6e1KoBO# Mosekybl. [lepBuuHast cTpykTypa Oenka, menTHIHAas CBA3b.
Bropuunas, TperuuHas, 4eTBEpTHYHAas CTPYKTyphl. JleHaTypanus. CBolicTBa
oenkoB. Knaccudukarus 6enkoB. buonorndeckue ¢hyHkmnu 0EIKOB.

VYrneBonpl. MoHOcCaxapuIpl, JuUCaxapHibl, OJIUIOCaxapuiibl M IOJIHCAXAPUIBI.
OO0muit TmmaH CTpoeHUs U (PU3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
Buonornveckne GyHKINU YTIIEBOIOB.

Jlumuger. ['mapodunsHO-rHapOPOOHBIE CcBoOMcTBa. Kitlaccudukamus JIHMUIOB.
Tpurnuuepunsl, dochonunuabl, BOCKH, CTepoubl. buomornyeckue QyHKIUN
munuioB. O0mue CBOMCTBa OMOJIOTHISCKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTH
K CaMO03aMbIKaHUIO, MOJIYIPOHULIAEMOCTb.

Hyxneunoseie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunnun komrementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JHK — nBoiinas cnimpanb. MecrtoHaxoxaeHue u ouonornyeckue ¢pynkmnuu JJHK.
Bunel PHK. @yukunu PHK B knetke.

Crpoenne wmonekynel AT®. Makpospruueckue cBsa3u B Moiaekyire ATO.
buonoruueckue ¢pynkiun AT®. BoccTaHoBIeHHBIE TIEPEHOCUYUKH, UX (PYHKIIHH B
kietke. Cexksennponanue /JHK.

CtpykTypHast OuoJOTHS: OWOXMMHYECKHE ¢ OHOPU3UYECKHE WCCIICIOBAHMS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKY

2.3

Tunsl  KJIETOK: DyKapuoTHueckas U Ipokapuorhueckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

CtpoeHue mpoKapuOTHUECKOW KJeTKH. KieTtouHass creHka OakTepuil W apxeu.
OcoOeHHocTH CTpoeHHUsl TreTepoTpodHO H aBTOTPOGHOM NPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenre u (yHKIMOHMPOBAHUE 3yKapuoTHdeckod KieTku. [lna3marmueckas
MeMOpaHa (tTutazmaiemma). CTpykTypa miia3MaTHYecKod MeMOpaHsbl. TpaHCmopT
BEUIECTB  yepe3  IUIa3MaTU4YecKylo MeMmOpaHy: maccuBHbId  (Iuddysus,
obneruénHas audQy3us), aKkTUBHBIA (NEPBUYHBIN W BTOPUYHBIA aKTHUBHBIN
Tpancnopt). [Tonynponuriaemocts MeMOpaHnsl. PaboTta HaTpHii-kanueBoro Hacoca.
DHJOUXTO3: MUHOLUNTO3, paronuTo3. DKk301uTo3. Kierounas crenka. CTpykTypa u
(YHKIIMH KJIETOYHOW CTEHKH PAaCTCHHM, TPHOOB.

Huronnazma. [urto3ons. Lurtockener. JIBmkenue nurorazmbl. OpraHouabl
kineTkd. OpHoMeMOpaHHBIE OpPraHOMIbl KJIETKH: OJHJIOIJIa3MaThyecKkas CeTb
(BIIC), anmapar I'onbmku, JTU30COMBI, UX CTpoeHHEe W (PyHKIUH. B3auMocBs3hb

OJTHOMEMOpaHHBIX OpraHouJoB KieTkH. CTpoeHue TrpaHyISIpPHOTOPETUKYIyMa.




2.4

Cunte3 pacTBOpuMbIX  OenkoB.CHMHTE3  KJIETOYHBIX MeMOpaH. ['mankuii
(arpaHynspHBIA) SHAOIUIA3MATHYECKUN peTuKyiayM. CekpetopHas (QyHKUIUA
annapara ['onpmxu. TpaHcmopT BemecTB B KJeTKe. Bakyonum pacTHTENbHBIX
kietok. Kierounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHPUH, TUIACTUIBL.

Crpoenne M (yHKIMM MHUTOXOHAPHHA M IUiacTuia. llepBUYHBIC, BTOPUYHBIE WU
CIIO)KHBIE  IUIACTUIBl  (POTOCHHTE3UPYIOIIUX  SYKApHOT.  XJIOPOIUIACTHI,
XPOMOIIACTBI, JICHKOIIACThI BBICUIMX PACTCHUH.

HememOpannsie opraHouabl kietkd Crtpoenue #u  (QyHKIMH HEMEMOpaHHBIX
OpPraHouIoB KJIeTKH. PuGocombl. MukpodunamMeHTsl. MBIIIeUHble  KICTKH.
MukpotpyOouku. Kitetounslii nenrp. CrpoeHue | JBH)KEHHE JKTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIa3Mbl. LIeHTpHOIb.

Anpo. O6Gonouka snapa, XpOMaTHH, KapuoIula3Mma, SAPBIIIKH, MX CTPOCHHE H
¢bynkuuu. SnepHsiii  O6enkoBblii Marpukc. I[IpocTpaHcTBEHHOE pPACHOJIOKEHHE
XpOMOCOM B MHTep(]a3HOM sisipe. benku xpomaTuHa — TUCTOHBI.

Knerounbsie BkmtoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KIETOK 3YKapHUOT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOIT)

AccuMmIsiMSL U JTUCCUMMIISILMSA — JIBE CTOPOHBI MeTabonu3ma. Tumbel oOMeHa
BEIIECTB: aBTOTPO(MHBIA U TreTepoTpodHBI. YdYacTue KUCIopoaa B OOMEHHBIX
mporeccax. OHepreruuyeckoe oOecneueHue KieTku: mnpespameHue ATD B
OoOMeHHBIX Tporeccax. @DepMEeHTAaTHBHBIA XapakTep peaklHuil KJIETOUYHOTO
Merabomm3ma. DepMeHTh, UX CTPOEHHUE, CBOMCTBA M MEXaHU3M JEHCTBUA.
Kodepmentsl. OTinnuns GpepMEeHTOB OT HEOPraHWYECKUX KaTanu3atopoB. benku-
aKTUBATOpPbl M OEIKU-UHTUOUTOPHL. 3aBUCHUMOCTH CKOPOCTH (EePMEHTATUBHBIX
peaxiuii oT pa3NIuYHbIX (PaKTOPOB.

[lepBHuHBIl CHUHTE3 OpraHWYECKHX BemecTB B KieTke. PorocuHre3. Poib
XJIOpOIUIacTOB B mporecce (orocuHTe3a. CBeroBas u TeMmHOBas  (hasbl.
[TponykTuBHOCTH (QoTOCHMHTE3a. BiusHuMe paznuuHBIX (GAKTOPOB Ha CKOPOCTb
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XemocuHre3. Pa3zHooOpa3ue opraHu3MOB-XEMOCHHTETHKOB: HUTPUPHUIMPYIOIINE
OakTepuu, *XKene300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE OaKTepuu. 3HAUCHHUE
XEMOCHHTE3A.

AHna’poOHble opranu3mbl. Buabl Opoxenus. I[IpoaykTel OposkeHUST M  UX
UCIIOJIb30BaHNE YEJIOBEKOM. AHa’pOoOHbIE MHUKpPOOPTaHHW3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTalbl SHEPreTudeckoro oOmeHa. IloAroToBUTENbHBIHM
sTan. [ MMKoan3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIFOKO3BI.

buonornueckoe okucIeHHE, WIM KJIETOYHOE JAbIXxaHue. Ponb MUTOXOHApUI B

mponeccax OMOJIOTMYECKOI0 OKUCIIEHUS. I_II/IKJ'II/I‘IGCKI/IC PCaKIuu. OxucIuTeIbHOE




¢bochopunuposanue. [IpenmymiecTBa a’poOHOrO0 MyTH OOMEHA BEILECTB IEpen

aHa’poOHBIM. D(P(PEKTUBHOCTH IHEPTETHUECKOTO0 0OMEHA

2.5

Peakuuu wmarpuyHoro cuHre3a. IIpuHIMO KOMIUIEMEHTAPHOCTHM B pPEaKLMSIX
MaTPUYHOTO cHUHTe3a. Peanmm3amus HacieacTBeHHON HMH(popMaruu. ['eHeTnyeckuii
Koj, ero cBoiicTBa. Tpanckpuniusa — wmatpuunblii cunTe3 PHK. Ilpuniumnsr
TPAHCKPUILHU: KOMIUIEMEHTAPHOCTb, aHTHIAPAJUIEIbHOCTb, ACUMMETPUYHOCTb.
Tpancnsmus u e€ sranbl. Yuactue tpancnopTbix PHK B OuocunTese Oenka.
VYcnoBust O6uocunreza Oenka. KomupoBanme amuuokucnor. Pomp pubocom B
O6uocuHTe3e Oenka.

Opranu3anus reHoMa y NMpOKapuoT U 3yKapuoT. Perynsnus akTUBHOCTH I'€HOB Y
npokapuot. ['unore3a omepona (P. XKakobd, K. Mano). Perynsuust oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIi roMeocTas.

Bupycel — HekierouHble (GOpMBbI JKM3HM M OOauratHsle napasutel. CrpoeHue
IPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepro(aros.

BupycHsie 3a0oneBaHusl 4YenoBeKa, KMBOTHBIX, pactenuid. CIIMJ], COVID-19,

COIIMAJIbHBIC U MCIUITMHCKHUC HpO6HeMLI

2.6

3.1

Knerounsnii muki, ero nepuozs! U peryisinus. Matepdaza u Mutos. OcoOeHHOCTH
IPOIIECCOB, NpoTeKaomux B uHTepdaze. IloaroroBka KiIeTkH K JENCHHIO.
[Ipecunternyeckuii (MOCTMUTOTUYECKH), CHHTETHUECKUN U TTOCTCUHTETUYECKHIMA
(mMpeMuTOTUYECKUI ) TEPHOIbI UHTEPPA3BL.

Marpuunsiii cunte3 JHK — permmkanmsa. Ilpuanuner permmmkanum  JIHK:
KOMIUIEMEHTAPHOCTb,  IIOJYKOHCEPBATUBHBIM  CHHTE3, AaHTUIAPAIICIBHOCTD.
Mexannsm perumkanun JJTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTwi. JIUTUIOWIHBIN U
raliouIHbIl  Habopel  XxpoMmocoM. ['omonoruuHele xpomMocombl. IlosoBbie
XPOMOCOMBI.

Henenune knetkn — Muto3. CTaguu MHUTO3a M NPOUCXOASIINE B HUX IPOLIECCHI.
Tunel murosza. KapuoknHe3 u nMTOKMHE3. bHonormyeckoe 3Ha4eHUE MHUTO3A.
Perynsmus mutoTndeckoro nukia kietku. [IporpaMmMupyemas kiaeToyHasi THOETb
— amomnTo3.

CDYHKI_II/IOHaJ'ILHa}I TCHOMHKA
OpPaHI/ISM Kak OMOJIOTHYecKasi CHCTeEMaA

OAHOKIIETOYHBIE, KOJIOHUAJTbHBIE, MHOTOKJIETOYHBIE OpTaHU3MBI u
MHOTOTKaHEBbIE OPTaHU3MBI.

@dopMBl pa3MHOXKEHHsSI OPTraHU3MOB: Oecmojioe (BKJIIOYAash BET€TaTUBHOE) U
moyioBoe. Buasl  0ecrosioro  pa3MHOXKEHHUS: TOYKOBAaHUE,  CIOPYJISLHUS,
(bparmMeHTanys, KIOHUPOBAHHE.

[TonoBoe pazmHoxxkeHue. [lonoBeie KiaeTku, Wi ramersl. Meiio3. Ctaauu meinosa.




3.2

3.3

[ToBenenue xpomocom B Mmeitoze. Kpoccunrosep. buonornueckuii cmbicia Menosa
1 IIOJIOBOTO Iporecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPIaHU3MOB.
[IpenzaponpimieBoe pazputue. ['ameroreHe3 y KUBOTHBIX. [losoBbIe Kelne3sl.
OO6pazoBanue 1 pa3BUTHE MOJIOBBIX KieTOK. Criepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK. OIIOJOTBOpEHHE M 3MOPHUOHAIBHOE DPA3BUTHUE JKHUBOTHBIX.
Crioco0nl 01UI0A0TBOPEHNS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBunyanbHoe pa3BuTHE OpraHu3MoB (oHTOoreHe3). Cragum sMOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jsarymku). poonenue. Tunsr apobneHus. OcoOeHHOCTH
OpoOJeHNsT MIJICKOIUTAIONINX. 3apOJBIIIEBbIC JIUCTKH (TacTpyisiius). 3akiajaka
OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIIMAHHE YacTeu
pa3BUBAIONIETOCA 3apojblia (dMOpHOHANbHAS MHIYKIMS). 3aKiajgka IUiaHa
CTPOEHMSI KMBOTHOI'O KaK pE3yJIbTaT HMEpPapXUUYECKUX B3aHUMOICHCTBUI TI'€HOB.
Brusiare Ha SMOpUOHAIBHOE Pa3BUTHE PA3IUYHBIX (PaKTOPOB OKPYIKAIOIICH CPEIBL.
Poct u paszutue xuBoTHBIX. [locTamMOpronansHeIil nepuon. [Ipsimoe n Henpsmoe
pazButue. PaszButne ¢ meramopho3oM y OECrnO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. buonornueckoe 3Haue€HHE MPSMOrO U HENPSMOIO Pa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocta XUBOTHBIX. DaKTOpPbl pEryisiiuu
pocTta JKMBOTHBIX M uenoBeka. CTaauM NOCTIMOPUOHAIBHOTO Ppa3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [leprnoipl oHTOreHe3a yenoBeKa.

PasmHoxeHne u pasButue pacteHuil. ['ametodputr u cnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHud. OOpa3zoBaHue Crop B TMpolecce Menosa.
I'amerorene3 y pacteHuil. OIUIOAOTBOPEHHE U Pa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BOifHOE OIUIOAOTBOPEHME Yy IIBETKOBBIX pacTeHuil. OOpa3oBaHue u

Pa3BUTHEC CEMCHU. MexaHHu3MBbI peryjannuu OHTOTCHE3a Yy paCTeHI/Iﬁ N )KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA U Pa3BUTHUA I'CHCTHUKU KaK HAYKH. OCHOBHBIC TEHETUYCCKHE
IIOHATUA W CUMBOJIHI. I'omonoruyHsie XPOMOCOMEI, aAJlJICJIBHBIC  I'CHBI,
AJIbTCPHATUBHBIC ITPU3HAKH, )IOMHHaHTHI)IfI n peHeCCI/IBHHﬁ IMPU3HAK, TOMO3HUI0Ta,
rerepo3nurora, 4ucrasd JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (I)CHOTI/IH. OcHoBHBIC MCTOABI

TCHCTUKHU! FI/I6pI/I)10J'IOI‘ HHCCKHﬁ, ITUTOJIOT quCKHﬁ, MOHGKy.TISIpHO-FCHeTI/I‘-ICCKI/Iﬁ

Mounorubpuanoe ckpemnuBanue. [lepBoiif 3axkoH MeHaens — 3aK0H eIUHO0Opasus
ruOpuioB TepBoro mokoieHus. I[IpaBuimo goMuHUpOBaHusS. BTopoil 3akoH
MeHnenss — 3aKkOH paclielyieHus TMpu3HaKkoB. lluTosormdeckue OCHOBBI
MOHOFI/I6pI/I)IHOFO CerHH/IBaHI/IH. FI/IHOTGSa YUCTOTHBI TaMCT.

Ananusupytoiniee ckpeuuBanue. [IpoMexyTOUHBI XapakTep Hacliel0BaHUs.
PacmenneHHe HpI/ISHaKOB HpI/I HCIIOJIHOM ,Z[OMI/IHI/IpOBaHI/II/I.

JuruOpuaHoe ckperniuBanue. Tpetud 3akoH MeHIenss — 3aKOH HE3aBHCHMOTO
HacJlIeI0BaHus MIPU3HAKOB. [uTomornyeckue OCHOBBI JTUTHOPUTHOTO

CKpELIUBaHUs.
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CueruienHoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CuerieHHOe
HacJeJ0BaHUE T€HOB, HAPYIIEHUE CILEIUICHUS MEXAY TeHaMHh. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

'eneruka mosa. XpOMOCOMHBIM MEXaHU3M ONpEACTCHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbIM MoJ. ['eHeThdeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CHEIJICHHBIX C TOJIOM.
l'enotun kak wnenoctHas cucrema. [lieioTpornuss — MHOMKECTBEHHOE JICHCTBHE
refa. MHOXECTBEHHBIM ajjeln3M. B3auMoaelcTBUE Hea/UICIbHBIX TI'€HOB.

Kommemenrapaocts. Onuctas. [lonumepus

BsaumoneiicTBre reHoTHmna u cpesl npu popmupoBaHun penoruna. MizMeHUUBOCTD
npu3HakoB. KadecTBEHHbIE M KOJIMYECTBEHHbIE NpU3HAKU. BuIbl M3MEHUMBOCTH:
HEHACJIEICTBEHHAs! U HACJIEICTBEHHASL.

MomudukanmonHas ~ W3MeHUuMBOCTb.  Pomb  cpemsl B (hopMupoBaHUH
Mo UKAMOHHON n3MeHunBocTH. HopMa peakiinu npusHaka. BapuanmoHHbIN psijt
u BapuanmonHas kpuBas (B. MHWoramncen). CpoiicTBa MOIU(MUKAIIMOHHOM
W3MEHYHUBOCTH.

['enotunuyeckas n3MeHUNBOCTh. CBOWMCTBA F€HOTUIMYECKOW MU3MEHUMBOCTU. BHIb
TeHOTUIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunaTtuBHasT w3MeHYMBOCTh. Melo3 U TOJOBOM TpoIlecC — OCHOBA
KOMOMHATUBHOM M3MEHUYUBOCTH. Poib KOMOMHATMBHON HM3MEHYMBOCTH B CO3JJaHUM
TeHETUUECKOro pa3HooOpa3us B Ipejiesiax 0THOro BU/A.

MyranroHHasi U3MEHYMBOCTb. Bubpl MyTalmii: reHHbIE, XPOMOCOMHbBIE, TEHOMHBIE.
CrioHTaHHBIE M WHAYLMPOBAaHHbIE MYyTalMU. SIAepHbIE M IMTOIIA3MaTHYECKHE
Myraiuu. CoMaTHYecKre U MoJIOBblE MyTaluu. [IprarHbEl BOSHUKHOBEHHS MyTaLUi.
MyTtareHsl 1 UX BIHASHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALMOHHOT'O ITPOLIECCa.
3aKOH TOMOJIOTHYECKUX PSAJOB B HacieAcTBeHHON u3meHunBocty (H.M. BaBunos).

BHGSI)IepHaH U3MCHYHBOCTH U HACICACTBEHHOCTD

3.5

Kapuotunm 4demoBeka. MexayHapoaHas TmporpaMMa HCCIIEJIOBAHHS TEHOMa
YCJIOBCKA. MeTO)II)I I/ISYIIGHI/IS[ TCHCTUKHN YCJIOBCKA: FGHG&J’IOFI/I‘-IGCKHI?I,
OJIM3HELIOBEIH, IIMTOreHETUYECKHI, MONYJALMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpeMeHHOe onpeieNeHue FeHOTHIIA:
l'IOJ'IHOF@HOMHOGCGKBGHHpOBaHI/Ie, FeHOTI/IHI/IpOBaHI/Ie, B TOM YHCJIC C ITOMOIIBIO
[T1[P-ananu3a. HacnencrBenHsie 3a001eBaHus YeloBeKa. | €eHHbIE U XpPOMOCOMHBIC
0one3Hu 4yenoBeka. boJe3HM C HACIENCTBEHHOW MPEapacHOIOKEHHOCTHIO.
3Ha‘-I€HI/IC MGI[HHHHCKOP'I TCHCTUKHU B Hpe,[[OTBpaIJ_IeHI/II/I N JICUHCHHUHU I'CHCTHUYCCKUX

3a0osieBanuii yenoBeka. CTBOJIOBBIE KIIETKH

3.6

JlomecTukanusa u cenekuus. 3apoKICHUE CENEKIMA U ToMecTukauuu. Yuenue H.M.

BaBuioBa o LeHTpax MpPOMCXOXAEHUS M MHOTooOpasusi KyJIbTYPHBIX pPacTEHUIL.
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Ponb cenexuuu B CO3aHUU COPTOB PACTEHUM M mopoj >KUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSAJOB B HacieACTBeHHOW u3MeHunBocTH H.U.
BaswuiioBa, ero 3HaueHue 151 CEJIEKIIMOHHON paOOThI.

Meroapl  ceneKnMOHHOW paboThl. McKyccTBeHHBIM OTOOp: MaccoBBIH U
WHJIUBUYAJIbHBIN. JrTamsl KOMOWHAIIMOHHON CCJICKIIMH. HcnrpiTanue
MPOU3BOUTENCH TO TOTOMCTBY. OTOOp IO TEHOTHUIY C TIOMOIIBIO OIEHKU
(heHOTHIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ IoMoIIbio aHanu3a JJHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJI CEJICKIIMOHHON paboThl. PagnanmoHHbINA 1
XUMHYECKH MyTareHe3 KakK WCTOYHHK MYTallud Yy KYJIBTYPHBIX (opMm
opranu3moB. Hcrmonbp3oBaHWE€ TE€HOMHOTO PEJAKTHPOBAHUS W METOJOB
pexombunanTHbeix JIHK 1715 momy4yeHuss ©CX0IHOTO MaTepHana Ajsi CEJICKIIHH.
[lonyuenne mnomumuonnoB. BuyTpuBumoBas rubpuansaius. biuskopoacTBeHHOE
CKpEIIMBaHUe, WM HHOpHIMHT. HepoJCcTBEHHOE CKpEIMBAHWE, WM ayTOPHWJIUHT.
I'etepo3uc u ero mpuumHbl. Vcrons3oBanue rereposzuca B cenekiuu. OTnanéHHas
ruOpuamsaius. [Ipeogonenre Oecruioqysi MEKBHAOBBIX THOPHIOB. JIOCTHOKEHHS

CCIICKIIMN paCTeHI/Iﬁ H XKMBOTHBIX

OOBEKTBI, UCTIONIb3yEMblE B OMOTEXHOJIOTUH, — KJIETOUHbIE M TKAHEBBIE KYJIBTYpBI,
MHUKPOOPIaHU3MBI, HMX  XapakTepucTuka. TpaguiuoHHas  OMOTEXHOJIOTHS:
xje0oneuyeHre,  MOJy4YEeHHE  KUCIOMOJOYHBIX  IPOAYKTOB,  BUHOJEIHE.
MukpoOuonoruuecknii  cuHTe3. OOBEKTBI MHKPOOHOJIOTHYECKUX TEXHOJOTUH.
IIpoussoncreo Oerka, AMUHOKUCIIOT u BUTaMUHOB./CKyccTBEHHOE
OIUTOIOTBOpPEHUE. PEKOHCTPYKIUSA SAUIEKIETOK M KIIOHUPOBAHNE KUBOTHBIX. MeToT
TPaHCIUIAHTALUH s1IEP KIIETOK.

XpoOMOCOMHass M TIeHHasd HWHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpyupoBaHue pexkoMOuHaHTHRIX JIHK. JlocTwkeHuss M nepcreKTUBBI
XpOMOCOMHOM ¥ TE€HHOM HWHXeHepuu. MeauluHCcKiue OHOTEXHOJIOTHH.

Hcnonp30BaHe CTBOJIOBBIX KIIETOK

CucreMa 1 MHOTOOOpa3re OpraHMIecKoro Mupa

4.1

buonoruueckoe  pasHooOpa3ue  OpPraHHU3MOB. CoBpemeHHass  cucrtema
opranudeckoro wmupa. [IpuHumnel kinaccudukauum opraHusmMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

OcoOeHHOCTH CTPOEHUS U JKU3HENEATENBHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakTepuu, apxeu, OHOKJIETOUYHbIE I'pPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYrue
npotuctsl. KonoHnaibHble opraHu3Msbl. [IBUKEHHE OJHOKJIETOYHBIX OPraHU3MOB!
amMEOOUTHOE, JXT'YTHKOBOE, PECHUYHOE. 3alluTa Y OJAHOKJIETOYHBIX OpPraHU3MOB.

Pa3npaxkxuMoCTh y OJTHOKJIETOUHBIX OpPraHU3MOB. TaKCHCHI

4.2

MHoOrokJjieTouHble pacTeHus. B3auMOCBsI3b 4acTeil MHOTOKJIETOYHOIO OPTraHU3Ma.

TkaHu, opranbl ¥ CUCTEMbl OPTraHOB MHOT'OKJIETOUHOTO opranusma. OpraHusm Kak




enuHoe 1enoe. Tkanu pacteHuil. TUITBI pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasl,
MOKPOBHAsI, MPOBOAALIAs, OCHOBHas, MexaHuuyeckas. OcoOEHHOCTH CTpPOEHUS,

(YHKIMA B pacroioXeHus TKAaHEH B opraHax pacTeHUM

4.3

BereraruBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHU. DYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pacteHunii. /IBUK€HUE MHOTOKJIETOYHBIX PACTEHHI: TPOIU3MBI U
HacTuu. [loryomeHnune BOABI, YIVIEKHCIONO Ta3a M MHMHEPAIBbHBIX BEILECTB
pacrenusimu. [[pixanue pactenuil. Jnuddys3us ra3oB uepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cucTteMbl pacTeHuil. Beinenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBbIX pacTeHuil. Kyrtukyna. CpeacTtBa NacCUBHOM U XMMHYECKOU
3amuThl. DUTOHIUABI.

PasgpaxxuMocTe M perynsnus y OpraHusmMoB. Pa3npaxuMocTe M peryisauus y

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

4.5

MHOTOKJIEeTOYHBIE  JKHBOTHBIE. B3aumMOCBsI3b  dHacTei  MHOT'OKJIETOYHOI'O
opranu3ma. TkaHu, OpraHbl U CHUCTEMbl OPTaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak eauHoe 1enoe. I'omeocra3. TkaHW KMUBOTHBIX W 4YeJOBEKa. THIIbI
JKUBOTHBIX TKAHEW: OHNUTEIMANIbHAS, COEAUHUTENIbHAS, MBbIIICYHAsA, HEPBHAs.
OcobeHHocTr CTpoeHUs, PYHKITHI ¥ pacIOIOKEHUS TKAaHEeH B OpraHax >KHBOTHBIX

1 YCJIOBCKaA

4.6

Oprasbl ¥ CUCTEMBI OPTaHOB KXUBOTHBIX. DYHKIIMM OPraHOB M CHCTEM OPTaHOB.
Omnopa Tena opranu3MoB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyxHblii u BHyTpeHHHI ckeneT. CTPOCHHE U THUIIBI COEIUHEHUS
KOCTEH.

JIBokeHWe MHOTOKJICTOYHBIX JKMBOTHBIX. IluTanme kuBOTHBIX. [luTanue
MO3BOHOYHBIX XUBOTHBIX. [[pixaHue kuBoTHBIX. KokHOe npixanue. JKabepHoe u
JIErOYHOE JIBIXaHHE.

JIpixaHue T03BOHOYHBIX JKMBOTHBIX. OBOJIIOIMOHHOE YCIOXXKHEHHUE CTPOCHUS
JIETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucTeMa deiaoBeka. MexaHu3Mm
BEHTWJIALIMM JIETKUX Yy MNOTUI WM MIEKONHUTAIOMMX. TpaHCIOPT BEUIECTB Y
OpraHu3MoB. TpaHCHOPT BELIECTB y JKMBOTHBIX. KpoBeHOCHas cucrema u eé
OpTaHbI. KpoBenocHas CHCTEMa  IO3BOHOYHBLIX  JKABOTHBIX. Kpyru
KpOBOOOpAIeHHsl. DJBOJIOIMOHHBIE  YCIOKHEHUSI CTPOCHUS KPOBEHOCHOU
CUCTEMbI TO3BOHOYHBIX >KMBOTHBIX. Bbloenenue y opraHusmoB. Beinenenue y
*KUBOTHBIX. COKpaTuTeapbHbIe Bakyoau. Opransl BeieneHus. CBsI3b MOJIOCTH Tela
C KPOBEHOCHOW M BBIJICTUTEIBHON CHCTEMaMH. BbileleHne y MO3BOHOYHBIX
YKUBOTHBIX. 3alllUTa Y MHOTOKJIETOUHBIX KUBOTHBIX. [[OKpOBBI ¥ X TPOU3BOAHBIE.
PazapaxkuMocTh U perynsauusi y opranu3MoB. Pa3apakuMocTb y OJHOKJIETOYHBIX
oprann3MoB. Takcucel. Pa3napakumMocTh W PEryasiiusd y MHOTOKJIETOYHBIX

pacteHuii. PocToBbI€ BEIECTBA U UX 3HAYEHUE.




HepBHas cuctema u peduieKTopHas peryisius Y MHOTOKIETOYHBIX JKUBOTHBIX.
HepBHas cucrema u e€ oTaenbl. DBOMIOMUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM
CHCTEMBI y KHBOTHBIX.

Pazpabotka anroputmMoB u mporpamMm sl 3pQekTuBHOW (PYHKIIMOHATBHON
aHHOTAIUU TCHOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, MeTab0JIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, JKUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €T0 3JOPOBLEC

5.1

Opransl U cucTEMBI OpraHoB uyenoBeka. OTIENbl TOJIOBHOTO MO3Ia I103BOHOYHBIX
KUBOTHBIX. Pediiekc u peduiekropHas nyra. bezycinoBHble U yClIOBHbIE peQIIEKCHI.
I'ymopanbHass perynsuus M DSHIOKPHHHAs CHUCTEMAa >KMBOTHBIX M UEJIOBEKA.
JKene3pl SHOOKPMHHOM CHUCTEMBI M HUX TOPMOHBL. /[IeficTBHE TOPMOHOB.
B3auMocCBsI3p HEpBHOW M SHAOKPHHHOW cucteM. [ mmoramamo-runodusapHas

cucrema. Pediexc u pedaexropHas ayra. be3ycinoBHbIe U yCIIOBHBIE PEQIICKCHI

5.2

3ammra opranuzMa ot Oosesnedd. MIMMyHHas cucrtema uenoBeka. KieTouHbId u
TYMOpaJbHBIA WMMYHHUTET. BpoxXAEHHBIN, NpuoOpeTéHHBIN crnennduueckuit
UMMYyHHUTET. Teopusi  KIOHalIbHO-celeKTUBHOrO ummyHutera (I1.Opmux,
®.M.bepaer, C.ToneraBa). BocmamurenbHble OTBETHI OpraHu3moB. Poib

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBenocHast cucrema u e€ opransl. Cepjle, KpPOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaua u e€ perymisuus

5.4

5.5

5.6

JHpixanue yenoBeka. uddysus razoB yepe3 MOBEPXHOCTh KIETKU. JlpIxarenbHas
cucrema 4enoBeka. /J[pixarenpHas — NOBEPXHOCTb.  Perymamus — IbIXaHUs.

JIpIxaTeabHbIe 00BEMBI

IInmeBapurtensbHas cuctema uyenoBeka. OTaensl NUIIEBApUTENBHOIO TPAaKTA.
[InmeBapuTenbHble  Kene3bl.  BHYTpHUIIONIOCTHOE M BHYTPHUKIIETOYHOE
MUAILEBAPEHUE

[TokpoBel u wux mnpousBoaHble. Opranbl BbaeneHus. [loukn. CtpoeHne u
¢dbyHkmoHupoBanue HedpoHa. OuiIbTpalys, ceKkpernuss U1 oOpaTHOE BCAChIBAaHUE

KaK MCXaHU3MBbI paGOTBI OpraHoB BbIACJICHU. O6pa3OBaHI/IC MOYH Yy YCIIOBCKaA

5.7

HBI/I)KGHI/IG YelloBeKa: MEImedHas cucreMa. CKeJIeTHBIE MBIIINBI U HUX pa60Ta.

CTpOCHI/IC U TUIIBI COEIMHEHUS KOCTEH

6.1

TeOpI/I}I 3BOIIOLMHU. Pa3BuTHe )KM3HU Ha 3emite

OpomonmonHas teopus Y. lapsuHa. [Ipennocsliku BOSHUKHOBEHHS 1apBUHU3MA.
JKusnb 1 HayuHas pesrenpHocTh Y. JlapBuHAa.

JIBrokymue cuibsl dBoonuu BUAOB 1o Y. JlapBuHY (BhICOKash MHTEHCHUBHOCTH
pa3sMHOXKEHHs OpPraHM3MOB, HACJIEJCTBEHHAas HW3MEHYMBOCTb, Ooppba 3a

CYIIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBINH 0TOOD).




Odopmnenne cunrerudeckoir Teopuu sBomtoruu (CTD). HeliTpanpHas Teopus
sBomtorn. CoBpeMEHHasi 3BONIONMOHHAS OWONIOTHs. 3HAYCHHE 3BOJIOLMOHHOM

Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

6.2

6.3

[Tomynsimust Kak djeMEeHTapHas eauHULA HBoJoLUU. COBpPEMEHHBIE METObI
OLIEHKU T'€HETHYECKOro pa3zHooOpa3usi U CTPYKTyphl nomyisiuuid. M3meHenue
reHOQOHJa TMONYJSAIMHM KakK 3JIEMEHTAPHOE »3BOJIIOLUOHHOE sIBJIEHHE. 3aKOH
reHeTuyeckoro pasHosecus Jxx. Xapau, B. BaiinGepra.

OnemeHTapHbIe (PAKTOPBI (IBUKYIIHNE CUJIBI) IBOJTIOIUH. MyTallMOHHBINA MPOLIECC.
KomOunatuBHass M3MeHUYMBOCTh. Jlpeid reHoB — ciyyaliHble HEHAIpaBJICHHBIC
U3MEHEHMs 4acToT ajuleied B momyiasauusx. O¢¢dekT ocHoBaTens. Murpaium.
W3onmsaumst momymauuii: reorpaduveckas (MPOCTpaHCTBEHHAs), OMOJIOTHYECKast
(penpoayKTHBHAs).

EcrectBenHblii orO60Op — Hampasistomuid  dakrop sBomouuu.  DopMel
€CTeCTBEHHOTO  OTOOpa:  JIBWXKYILMH, CTAaOMIM3UPYIOIIMH,  pa3pblBAOIIMN
(mm3pynTuBHEI). [lonoBoit oTOOD.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB ~ KakK  pPE3yJbTaT  MHKPOIBOJIOLHUHU.
Bo3nukHoBeHne — mpucnocoOieHuid y  opraHusMoB.  Apomopdo3pl U
uanoanantauuu. Ilpumepsl npucnocobseHuit y opraHu3MoB. OTHOCHTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm U CTpykTypa. BunoobpazoBaHnue Kak pe3yabTar
MHUKpPO3BOJIOIMH. M3omsmuusa — kimoueBoi Qakrtop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJ1I000pa30BaHMUS: aJUIONaTPUIECKOe (reorpaduueckoe),
CUMIIaTPUYECKOe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (TIOJIMTUIOWIU3AIINS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponb 3BONIONMOHHOI OuoNorMM B pa3padOTKE HAayYHBIX METO/J0B COXPaHEHHS
OmopazHooOpa3usi. MUKPOIBOIONKUS M KODBOJIOIHS TApa3sUTOB M HUX XO3SEB.
Mexanu3mbl (OPMHUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHUKAM M CcIIOcOObI GOPHOBI

C HeH

Metoapl u3ydeHus MakpodsBosonuu. llaneoHTonormdeckue METOAbl M3ydEHUs
sBomtorun. [lepexoansie popMbl U PUIOTEHETUYECKUE PSIbI OPTAaHU3MOB.
buoreorpaguueckue MeTonbl u3yueHus sBomonuu. CpaBHeHHE (QIIOpbl U (ayHbI
MaTepUKOB U OCTPOBOB. bruoreorpaduueckue obmactu 3emnn. Buas-sHaeMuku u
PEJUKTBHI.

OMOpHOJIOTHUECKUE U  CPaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl H3yYCHHS
3BOJIOIMM. ['€HeTHMuecKkne MeXaHM3Mbl 3BOJIOLMM OHTOIEHe3a M MOSBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  QHAJOTHUYHBIE  OPIaHBI.

PynumenrtapHele  opraHbl M araBu3Mbl.  MOJIEKYISIPHO-T€HETUUYECKHUE,




61/IOXI/IMI/I‘IeCKI/Ie )41 MaTeMaTHu4dYCCKUe METOAbI HU3YUCHUA 3BOJIIOIINHA.
T'oMonoruuneie reHb. COBpeMeHHBIe MCTOAbI TMOCTPOCHUA q)HHOFeHeTI/I‘-ICCKI/IX
JICPEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TCHOMOB.

OO6mue 3akoHOMepHOCTH (IIpaBHIia) ABOMIONHH. HeoOpaTuMOCTh HBOIIOIHH.

AnanTtuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLUU

6.4

Hayunple runoTe3sl MpOUCX0KICHUS KU3HHA Ha 3emiie. AOMOTeHEe3 U MaHCTIEPMHUSL.
JloHayuHbl€ MpPEACTABICHUS O 3apOXKIACHUM XU3HU (KpeaunoHusM). ['mmoresa
IIOCTOSIHHOT'O CaMO3apOKICHHS KU3HU U €€ onpoBepkeHue onsitamu @. Penu, JI.
Cnamnanuanuy, JI. [Tactepa. [IpoucxoxxaeHue »u3HU U aCTPOOUOIOTHS.

OcHoBHbIE 3Tanbl HeopraHuyeckoil spomonuu. llmaneraphas (reosioruueckas)
IBOJTFOIIHSI. XUMHYECKAsT SBOTIONHUS. AOMOTCHHBIN CHHTE3 OPraHUYCCKUX BEIIECTB
u3 Heopranunueckux. OnbiT C. Mumnepa u I'. FOpu. O6pazoBanue nmoauMepoB u3
MoHoMmepoB. KoanepBarnas runore3a A.M. Onapuna, rumnore3a NEpBUYHOIO
oynpona JIx. Xonneitna, renernueckas runoresa I'. Mémnepa. Pu6osumsr (T. Yek)
u runoresa «vupa PHK» V. T'unbepra. ®opmupoBanue wmemOpaH u
BO3HUKHOBEHHE MTPOTOKJIETKH.

Uctopus 3emmu u meronsl e€ usydeHus. lckomaemble opraHudeckue OCTaTKH.
I'eoxpononorust u e€ meroapl. OTHOCUTENbHAsE M aOCONIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas 1mkasa: 0HbI, Opbl, HEPUOBL, JTOXH.

HavaneHble 3Tanbl opraHuuyeckoil sBomouud. [losBiaeHHe W 3BOIIOLHUS NEPBBIX
KJIETOK. OBoOJIIOLMS  MeTaboiu3Ma. BO3HUKHOBEHHE TEpPBBIX  JKOCHCTEM.
CoBpemeHHbIE MUKPOOHbIE OMOIIIIEHKN KaK aHaJor MEpBBIX Ha 3eMiie COOOIECTB.
CrpomaronuTsl. [IpokapruoThl U 3yKapHOTBHI.

[Tpoucxoxaenue »3ykapuoT (cUMOHOreHe3). OBOJIOLHOHHOE MPOUCXOXKIECHHUE
BUpYycoB. llpoucxokieHne MHOTOKJIETOUYHBIX OpraHu3MoB. Bo3HHKHOBeHME
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE JTambl HBOJIOIUM BBICHIUX pacTeHUH. OCHOBHBIE apoMOp(O3bl
pacteHui. Beixox pacrenuit Ha cyumry. llosBieHue CIOpPOBBIX pacTeHUN H
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue NIBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tanbl HBOJIOINUM KUBOTHOTO Mupa. OCHOBHbIE apoMOp(ho3bl
KHUBOTHBIX. Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tumnoB. IlepBbie XopaoBbie KUBOTHBIE. JKU3Hb B BOJIE. DBOMIONUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampuomii u pentunuii. [IpoucxoxaeHne MIIEKONMUTAOIMINX U
ntun. [Ipunmun  xmoyeBoro apomopdoza. OcBoeHue O€CHO3BOHOYHBIMH H
IT03BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emiie MO 3paM M NEpUOAaM: apXeu, MPOTEPO30H, MaJIeco30u,

Me30301, KaiHo30#. OOmas XapakTEepUCTHKa KIWMaTa W TE€OJOTUYECKUX




6.5

nporeccoB. [losiBIeHNE U pacIBET XapaKTEpHBIX OPraHU3MOB. YTiieoOpa3oBaHHeE:
€ro yCIIOBHS U BIIMSHUE HA Ta30BBIN COCTaB aTMoc(hepsl.

MaccoBble BBIMHpPaHUSI — DKOJIOTMYECKHME KpU3HMCHl mnpouwioro. IlpuuumHel u
CJIIEACTBUSL MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIM JKOJIOTMYECKMH KpPU3HC, €ro

0CO0EHHOCTH

Pazgenst u 3amaum  anTpomosnoruu. Metonael aHTponosorud. (CTaHOBIEHUE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH YeoBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO uenoBeka € KUBOTHBIMH. CHCTEMAaTHYECKOE IIOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOJCTBA  4YENOBEKAa € JKMBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (U3HO0TIOTO-OMOXUMUYECKHE,
noBesieHueckue. OTanuus 4eJ0oBeKa OT KUBOTHBIX. [IpsAMOX0XIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOMU
CUCTEMBI.

JBwxymue cuibl ((pakTopel) aHTpomoOreHe3a: OWOJIIOTMYECKUE, COIMAIIbHBIC.
CooTHoteHrne ONOIOTHYECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIUU AHTPONOreHe3a. ABCTPAJIONUTEKN — JABYHOTHE MPEIKH JIFOJIEH.
UYenoBek ymenbli, IEPBbIE U3rOTOBJICHUS OPYIUi Tpyaa. YenoBek NpsaMOXOASIINMA
U TEepBBIA BBIXOJ JroAed 3a mpenenbl Adpuku. YenoBek reiaenbOeprckuii —
oOIIMIl MpeloK HeaHAEPTAIbCKOIO YeNoBeKa M ueloBeKa pa3zyMHoro. YemoBek
HEaHAEPTAIbCKUI KakK BUJ JIIOAEH XOJIONHOTO KiInMMara. YenoBeK pa3yMHBIN
COBPEMEHHOI0 THIA, JEHUCOBCKUN 4YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 32
npeaenamMu AQppuku.

DOBONIOIUS COBPEMEHHOr0 4ejoBeka. EcTecTBeHHbII 0TOOp B MOMyJIALHUAX
yejnoBeka. MyTalMOHHbIN mporece U noiauMophusM. IlonmyasiiMoHHBIE BOJHBI,
npeiid reHoB, Murpanus 1 «3¢QQGeKT OCHOBATENsS» B MOMYNALHUAX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckne pacel. [loHarne o pace. bompmme pacel: €BpONEOHIHAsA
(eBpasmiickasi),  aBCTpajJO-HErpoMaHAs  (PKBaTOpUAIbHAs),  MOHIOJIOUTHAS
(asmaTcko-aMepuKaHcKasi). BpeMs M IyTH pacceineHusi 4eaoBeKa I10 IUIAHETE.
EnunctBo  uyenoBeueckux pac. HaydyHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoOneHHOCTh 4YeNnoBeKa K pa3HbIM YCJIOBHMSIM OKpY’KaloLIEH Cpembl.
Bnusiaue reorpaduueckoil cpensl W Apeiidpa TreHOB Ha MOPQOJIOTHIO H

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

DKOCUCTEMBI U IIPUCYILINE UM 3aKOHOMEPHOCTH

7.1

Pa3nens! u 3agaun sxosorun. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.
Meroasl skosioruu. IloneBeie HAOMIOACHHUS. ODKCIIEPUMEHTHI B  DKOJOTHU:
MPUPOJHEIE W J1abopaTtopHbie. MojaenupoBaHHE B OKOJOTHHA. MOHUTOPHHT

OKpY’KaroIlel Cpe/Ibl: TOKAIbHBIN, pErHOHAIBHBIN U TJI00aTbHBIH




7.2

7.3

Okonorndyeckue (akTopbl M 3aKOHOMEpHOCTHM uX neictBua. Kiaccuduxanms
AKOJIOTHUECKUX (PAaKTOPOB: aOMOTUYECKUE, OMOTHYECKHE, aHTponoreHHbie. O01mue
3aKOHOMEPHOCTH JecTBUs 3Kojoruueckux (akropos. [IpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTCHOOMOHTHBIC
OpPraHU3MBI.

Abuornueckue ¢aktopsl. CBeT Kak dKOJOrHUecKuil (akrop. JleiicTBue pasHbIX
Y4aCTKOB COJIHEYHOI'O CIEKTPA Ha OPraHU3Mbl. DKOJOTUYECKUE IPYIIbI PACTCHUN
Y )KMBOTHBIX 110 OTHOUICHHIO K cBeTy. CUrHanpHas posb ceera. oronepuonusm.
Temmeparypa kak »skomormueckuid Qaxrop. J[leiictBue TtemmepaTypsl Ha
opranusmsl. [loWKuIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak dkosormyeckuid  Qakrtop. IlpucmocoOieHuss pacTeHHMid K
nojiJiep>kaHuio BogHoro Oamanca. Kiaccudukarmusi pacTeHuid 10 OTHOIICHHMIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOWTaHHS OPraHU3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs, I1OYBEHHas,
ryOMHHAs ~ TOANOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DPU3UKO-XUMHYECKHE
0cOOEHHOCTH cpell OOuTaHMs OpraHu3MoB. [IpucrmocoOneHus OpraHu3sMoB K
KU3HU B Pa3HBIX CpE/ax.

buonoruueckue purMmel. BHenmHue n BHyTpeHHHE pUTMbI. CyTOUHBIE U TOJIUYHBIE
puTMbl. IIpucnocoGieHHOCT OpraHU3MOB K CE30HHBIM H3MEHEHHSM YCIIOBHM
KU3HU.

Xuznennnle ¢opmbl opranu3zMoB. [loHsTHe o ku3HeHHOU Qopme. JKu3HEHHBIE
(dbopMBl pacTeHHUil: N1epeBbs, KYyCTApHUKH, KYCTapHUYKHM, MHOTOJIETHHE TpaBBI,
oJHoJeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI JKUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMSI U 00pa3a KU3HU.

buotnueckue ¢dakTopel. Buabl OMOTHYECKMX B3aMMOJICHCTBHI: KOHKYPEHITHSA,
XHUITHUYECTBO, cUMON03 U ero Qopmsel. Ilapazutusm, koomeparus, MyTyaausM,
KOMMEHCAJIA3M (KBapTHPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auMoJeiicTBus  (Tonmmueckue, (Qopuueckue, (¢dadbpuueckue). 3HaUECHUE
OMOTMYECKMX B3aUMOJCHCTBUN ISl CYLIECTBOBAHUS OpPraHU3MOB B cpejne

oOuTaHus. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKIIFOYCHU A

DKOJIOTHYEeCKHE XapaKTepUCTHKU mHonmyssiuuu. [lomynsanus kak Ouosioruueckas
cucremMa. Poibp HEOTHOPOIHOCTH cpefibl, GU3NYECKUX OaphepoB M OCOOCHHOCTEH
OMOJ0THM BUIOB B (DOPMHPOBAHUH MPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJSLUMN.
OcHOBHBIE TOKa3aTeNu MOMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
I10JIOBAsi CTPYKTYpa, PO’KIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTpaLIUsL.
Okojoruyeckas CTpykrypa nomymsiiuu. OLeHKa YHCIECHHOCTH IOIMYJISALUU.
JluHaMuKa NMOMyJiAUMU U €€ perynauus. bUoTHYecKMil NMOTeHIMan MOMyJIALUY.

MonenupoBanue TMHaMUKU nomyssiiuy. KpuBble pocta YMCIEHHOCTH MOMYIISALINH.




7.4

7.5

KpuBble BbDKHMBaHUS. Perymsius 4YHCIEHHOCTH NONYJSIIMNA: poiib (hakTopoB,
3aBUCSILUX U HE 3aBUCAIIMX OT IUNIOTHOCTU. DKOJIOTUYECKUE CTPATETUU BUAOB (T-
u K-ctparerun).

ITonsatue o0 skosornyeckoi Huile Bujga. Mecrooduranue. MHOroMmepHas MOJENb
skonornueckor Humm/x.M. XarumHcoHa. Pa3Mepsl 5KOJIOrMYeCKOM HMILH.
[loTrenumanpHas U pealn30BaHHAs HULIY.

Bun kak cucrema nonynsauui. Apeasnsl BUIOB. Buipl U UX )KU3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH IOBEIEHUS M MUIpALMi JKMBOTHBIX. brosiornueckue MHBa3UH

4y’>KEPOIHBIX BUOB

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBs3um Mexay
opraHu3mMamu B OHOLIeHO3€. DKocucTeMa Kak oTkpbitas cuctema (A.Jlx. Tercnn).
OYHKIIMOHATBHBIE OJIOKM OPTraHU3MOB B SKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI,
peayueHTsl. Tpodudeckue ypoBHU. Tpoduyeckue menu u cetu. AOHOTHUECKUE
6moku skocucteM. [1ouBbl U Wbl B AKOCUCcTEMax. KpyroBopoT BELIECTB U MOTOK
SHEPrUM B 3KOCHCTEME.

OcHoBHbBIE TIOKa3aTeNd HKOCUCTeMbl. buomacca u mpoAykuus. DKOIOTHYECKUE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBieHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. llepBuunble u
BTOPUYHBIC CYKIIECCHM W WX TPUYUHBL. AHTPOIIOTEHHBIE BO3JCUCTBUS HA
cykueccun. KnumakcHoe cooOriectBo. bropasnoobpasue u noiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

[Ipuponubie 3KOCHUCTEMBI. AHTPOIMOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHos. Paznuuanst Mex1y aHTpONIOT€HHBIMU U TPUPOTHBIMH SKOCUCTEMaMH.
Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojckas duopa u
¢dayna. CuHaHTponm3aIus ropoJckoi (ayHsl. buonornueckoe u xo3sHUCTBEHHOE
3HAYEHUE arpodKOCHCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[lepeHoc »HEpruM M BEUIECTB MEXKJY CMEXKHBIMU 3KOCHUCTEMAaMH.Y CTOWYUBOCTh
OpraHu3MOB, TMONYJALMHA M OSKOCUCTEM B YCJIOBHSIX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3/ICUCTBUI

buocdepa — oOmeruianerapHass o0ojo4yka 3eMiHM, TJe CYIIECTBYEeT WM
cyuiecTBoBasia ku3Hb. Yuenue B.M. Bepnaackoro o Ouocdepe. ObGnactu
6uocgepsl u e€ cocras. JKuBoe BemecTBo Onocdeps! U ero PyHKINH.
3aKOHOMEPHOCTH cylecTBoBaHUs Ouochepsl. OcobenHocTH Ouochepsl Kak
rio0anbHOM 3kocucTeMsl. JluHamMmudeckoe paBHoBecue B buochepe. KpyroBopotsr
BEIIIECTB U OMOTEOXMMHUYECKHE IUKIIBI (YIiiepoaa, a3oTa). PUTMHUUHOCTE SIBIEHUMN
B Ouocdepe.

3onanbHOCTh OMOCheprl. TlonsaTue o 6uome. OcHOBHBIE OMOMBI CYIIU: TYHJpA,
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XBOWHBIE Jieca, CMEIIAHHbIE M IIUPOKOJMCTBEHHbIC Jieca, CTENH, CaBaHHBI,
IYCTBIHU, TPOIIMYECKHUE JIECA, BBICOKOTOphs. KimMar, paCTUTENbHBIA U dKUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpykrypa U (yHKUHS >KUBBIX CHUCTEM, OLIEHKA MX PECypCHOro MOTEHLHada U
OouochepHbIX QyHKIHI

DKoJorH4ecKre KpU3UChl U UX MpHUYMHBL. Bo3aeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3YyIIHOM cpeabl. OXpaHa Bo3yxa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BOJHBIX pecypcoB. Paspymienue nmouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
HN3Menenue kimmara.

AHTpPONIOT€HHOE BO3/CHCTBUE HAa PACTUTENbHBIA M JKUBOTHbIM Mup. OxpaHa
pPacTUTENBHOTO W JKMBOTHOTO MHpa. OCHOBHBIC NPUHIMUIBI OXPAHBI MPHUPOIBL.
Kpacupie xuHurun. Ocobo oxpansiembie mnpuponausie Tepputopun (OOIIT).
Boranudeckue cazpl U 300J0THYECKHE MTAPKU.

OcHOBHbIE TPUHLHUIIBI YCTOWYMBOTO Ppa3BUTHs UEIOBEYECTBA U IPUPOJBI.
PanmonaibHOE ~ TIPHPONOTOIB30BAHUE W COXpPAHEHHE  OHMOJIOTHYECKOTO

paszHooOpasus 3eMiau







