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INOSACHUTEJIbHAS 3AIINCKA

[Tporpamma mo yueGHOMY TipegmeTy «Buosorus» (manee - OWOMOTHs) Ha
ypOBHe cpeaHero oOiero obpa3oBaHus pa3paboTaHa Ha OcHoBe dezepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®P3 «O6 obpa3zoBanuu B Poccuiickoii ®esepaiivn»,
®I'OC COO, KoHiernuu TipernojilaBaHus yuyebHoro rpeameTa «buonorus» u
OCHOBHBIX TI0JI0KeHUH (heiepaibHOM paboueil MporpaMmbl BOCITUTaHUSI.

CornacHo monoxkeHusm PI'OC COO mipodusibHble yueOHbIE TIpeMeThI,
u3yuaemble Ha YryO/JEHHOM YDOBHe, SIBJSIFOTCS criocobom auddepeHyaiiu
oOyueHHUs1 Ha ypoBHe cpefHero o6iriero obpa3oBaHHWs U TpU3BaHbI 00eCreunThb
TIPEeMCTBEHHOCTh MEXy OCHOBHBIM OOIIMM, CpefHUM OOIUM, CpeJHUM
npocecCHOHaTBHBIM 1 BICIIMM 0Opa3oBaHUeM. B TO ke BpeMsi KaXKbIM U3 3THX
yueOHBIX TIpeIMETOB [O/DKEH ObITb OpHEHTHUPOBAaH Ha TIPUOPUTETHOE pellieHue
oOpa3oBaTesibHbIX, BOCMUTATeNbHBIX W PAa3BUBAIOLIUX 3a7ay, CBSI3aHHBIX C
npodopueHTaleli 00yJaroIUXcsi U CTUMY/MPOBaHHWEM HMHTepeca K KOHKpPeTHOMN
o06/1aCcTM HAyYHOTO 3HaAHUS, CBSI3aHHOTO C OWOJIOTHEN, MeAUI[MHOM, SKOJOoTrHeH,
TICIXOJIOTHEl, CTIOPTOM WU/T BOEHHBIM [IeJIOM.

[Tporpamma 10 yueOHOMY TipeaMeTy «bBHoO/IOTHs» AAéT TIpe/CTaBIeHUE O
[[eJId M 3a/ladaxX u3yueHWs ydyeOHoro mpeamera «buosnorusi» Ha yriayOGnéHHOM
YPOBHe, oripejieisieT 00si3aTesibHOe (MHBapUAHTHOE) TIPeJIMETHOE CO/lepyKaHue, ero
CTPYKTYpHMpOBaHHe [0 pa3fjelaM U TemaM, pacrpejeseHle MO0 KJjaccam,
peKoOMeH/IyeT T0C/ieloBaTe/IbHOCTh M3yueHUs yueOHOTO Marepuaga C YUETOM
MeXMpeAMETHbIX W BHYTPUIIPEAMETHBIX CBsI3€M, JIOTUKA y4eOHOro mMporiecca,
BO3pacTHbIX 0cCOOeHHOCTeW oOydaroiuxcs. B mporpamme 1o  Guosoruu
peasM30BaH TPUHIUI TIPEEMCTBEHHOCTU C H3y4yeHHeM OMOJIOTMM Ha YypOBHE
OCHOBHOTO  00Imiero oOpa3oBaHus, Omarozapss ueMy  IIPOCMAaTpHBAETCS
HalpaB/eHHOCTb Ha TMocC/efyollee pa3BuUThe  OWOJIOTUYECKUX  3HAHUMH,
OPUEHTHPOBaHHBIX Ha (POPMHPOBAHHE eCTeCTBEHHO-HayYHOTO0 MHPOBO33peHUs,
9K0JIOTUYECKOTO MBbII/IeHUs, TIpeJCcTaB/JeHrni O 370poBOM oOpase >XM3HHU, Ha
BOCIUTaHWe Oepe)KHOro OTHOIIEHUS K OKpYy)Karwollel TpupoAHoii cpede. B
nporpaMMe 1o OMOJIOTUM TakKXKe TOKa3aHbl BO3MOYKHOCTH y4yeOHOro Tipeamera
«buonorusi» B peamuzanuu  TpeboBanuit PI'OC COO K TUIAHUPYEMbIM
JTMYHOCTHBIM, MeTarnpeJMeTHbIM U TIpeJMeTHbIM pe3ysbTaTaM O0ydeHUsi U B
¢dbopMHpOBaHUM  OCHOBHBIX BHJIOB yueOHO-TIO3HABaTeIbHON  /lesATeIbHOCTH
o0yyJaroImxcss M0 OCBOEHHMIO COJep)KaHHSI OHOJIOTMUeCKOro o0Opa3oBaHHS Ha
ypOBHe cpefiHero o0iiiero o6pa3oBaHus.

YueOHbIl TIpeaMeT «bronorusi» Ha ypoBHe CpefHero o0iero obpa3oBaHUs
3aBepiiaeT Ouosoruueckoe oOpa3oBaHWe B IIKOJe W OpPHEHTHUPOBAaH Ha
paciiiupeHye W yriay6sieHrWe 3HaHWM 00ydarolUXCsl O YKUBOW TPUPOJe, OCHOBax
MOJIEKY/ISIPHOM M KJeTOYHOW OnoJsiorvy, 3MOpPHOJIOTHU W OMOJIOTUM Pa3BUTHS,
TeHeTHKH, CeleKIU1, OMOTeXHOIOTHH, SBOJIFOLIMOHHOTO YUeHUS U SKOJIOTHH.

N3yuenne yueOHOro mnpeaMerta «buosorusi» Ha yriyOseHHOM ypOBHe
OPUEHTHUPOBAaHO Ha TOJATOTOBKY OOYYaroL[uXCsi K TIOCTeYIOL[eMY TO/TyueHUIO
Ouosornueckoro  obpa3oBaHuUsi B By3aX U OpraHM3alUsX  CpeJHero



nipocdeccroHanbHOr0 06paszoBaHusi. OCHOBY €ro COZiepKaHUsi COCTaB/IsieT CUCTeMa
OMO/IOTUUECKUX ~ 3HAHWH, TIOJIyUeHHBIX TIPU  H3YYeHUHd  OOYUarOIMMMUCS
COOTBETCTBYIOLUX CUCTEMAaTUYeCKUX pa3Zie/ioB OMOJIOTUH Ha YPOBHE OCHOBHOTO
obmiero obpa3zoBanusi, B 10—11 kjaccax 3TH 3HaHUS MMOJydarOT pa3BuThe. Tak,
pacipeHbl W yriaybsieHbl OWONOTHYeCKWe 3HAHUS O DPACTeHUSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me ue/ioBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTETbHO BK/TFOUeHbI OMoIoruuecke CBe/ieHus TIPUK/IaJHOTO U TIOMCKOBOTO
XapakKTepa, KOTOpble MOXXHO HCIIO/Ib30BaTh KAaK OPUEHTHPHI AJis TIOC/IeAYIOI[ero
BbiOOpa mpodeccun. Bo3Mo)kHa Tak)ke HHTeTpaljusi OMOJOTHYeCKMX 3HAHWM C
COOTBETCTBYIOLIMMH 3HAHUSMU, TIOyYeHHBIMH OOYUaroOlUMUCS TIPU U3yUeHUU
bu3MKM, XUMUM, reorpadryd U MaTeMaTHKHU.

CTpyKkTypa TIporpamMmbl T0 yuyebHOMYy mnpeaMetry "buonoruss” orpakaer
CHCTeMHO-YPOBHEBbIM U 3BO/IIOLIMOHHBIM TOAXOABl K W3y4YeHHI0 OWOJIOTHH.
CornacHO UM, U3y4alOTCsI CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIE /IS KUBBIX
CHCTeM Pa3HOT0 YPOBHSI OpraHU3aliy, BOJIFOL[UM OPraHMuecKoro Mupa Ha 3emiie,
coxpaHeHUsi OUMOJIOTHYECKOTO pa3HooOpasusi maHethl. Tak, B 10 kiacce
M3yuyaloTCsl OCHOBBI MOJIEKY/ISIDHOM UM KJIETOUHOW Ouosioruu, SMOpPHOIOTUM U
OHOJIOTUM Pa3BUTUSL, TeHETUKU U CeeKUM, OUOTeXHONOTUHM U CHUHTeTHUUeCKOU
OuosioTUH, aKTya/lU3UPYIOTCS 3HAHUS OOyYaromuxcsi 1o OOoTaHWKe, 3007I0THH,
aHaToMuu, (u3nosioruu uesoBeka. B 11 Kjacce W3y4arOTCs 3BOIOI[MOHHOE
yueHHe, OCHOBBI 9KOJIOTHH U yueHHe 0 brocdepe.

YueOHblii  mipeaMeT  «buosorusi»  mpu3BaH  00eCTeUMTh  OCBOEHHE
oOyuaroluMucs: OM0IOTUUeCKUX TeOpri U 3aKOHOB, Ujel, MPUHIUIIOB U TIPaBUJI,
JieXKallliX B OCHOBE COBPEMEHHOW eCTeCTBeHHO-HAayYHOU KapTUHbI MUPA, 3HAHUH O
CTPOEHUHM, MHOrooOpa3suu U O0COOEHHOCTSIX KJIeTKH, OpraHW3Ma, TMOMYJISINY,
Oro11eH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAyUHBIX JOCTWKEHUSIX, COBPEMEHHBIX
UCC/IeIOBaHUSIX B OMOJIOTHY, TIPUK/IA/IHBIX acrieKTax OMOooruuecKux 3HaHud. [Iis
Pa3BUTUSL U TIOAJEp)KaHUsS HMHTepeca OOydJaroluxcsi K OWO/IOTMM Hapsigy Co
3HAUWTE/IbHBIM 00BEMOM TEOpPeTUYecKOro MaTepHuasia B COJiepyKaHUU TPOTrpaMMbl
1o OMOJIOTUU MPelyCMOTPEeHO 3HAKOMCTBO C MCTOPHEN CTaHOBJIEHUSI M Pa3BUTHS
TOW WiIM WHOW o6siacT OMONOrUM, BK/IQOM OTEeUeCTBEHHBIX W 3apyOeXKHbIX
YUEHBIX B pellleHre BaKHEUIITNX OMOIOrMueCcKUx M 3KOJI0THUeCKUX Tpobsiem.

Llenb u3yuenus: yuebHOro mpeamMeta «buosorus» Ha yriy0I€éHHOM ypOBHE —
oB/iaZieHWe  OOyvaroOIUMMCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKLIMOHA/ILHOM
OpraHM3allud JKUBLIX CHCTEM PA3HOr0 paHra U mnpuobpeTeHHe yMeHUM
WCIIOJTb30BaTh 3TU 3HaHUSI B (POPMUPOBAHMHU HMHTepeca K orpeze/néHHON 00J1acTh
nipo)eCcCMOHA/ILHOMN /1eATe/TbHOCTH, CBSI3aHHOW C Ouosiorveil, Wi K BbIOOpY
yueOHOTO0 3aBe/ieHUs /1J1s1 TIPO/[0/DKeHHsT OHM0/I0rMueckoro o6pa3oBaHusl.

HocTwkeHWe 1lelM  UW3ydyeHUs yueOHoro Tipegmerta «buosorus» Ha
yriy6/EHHOM YPOBHE 00ecrieurBaeTCsi pellieHrneM CeIyIoIIrX 3a/au:

OCBOeHHe 00YYarol[UMUCS CUCTeMbl OMOJIOTMUeCKUX 3HaHWN: 00 OCHOBHBIX
O1O0J/IOTUUeCKUX TeOpUsiX, KOHIIEMNLMsX, TUMoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
TIpaBU/IaX, COCTABJISIOIINX COBPEMEHHYIO eCTeCTBeHHO-HayUHYI0 KapTHHY MHPa; O



CTPOeHUU, MHOroobpasuu M 0COOeHHOCTsIX OuosorMuyeckux cucteMm (K/eTka,
OpraHu3m, MnomyJsius, BuA, 6uoreorieHo3, 6uocdepa); 0 BbIJAOIIMXCS OTKPBITHSIX
Y COBPEMEeHHBIX UCC/IeJOBaHUSX B OMOIOTUY;

O3HaKOMJIeHHe OOydarouxcsi C MeTO/aMHU TI03HaHUs J>KUBOM TIPUPOJBL:
UCC/IeIoBaTe/IbCKUMU  MeToJaMu  OHO/IOTHUeCKUX HayK  (MOJEKY/IsipHOW U
KJIeTOUHOW Ouonorud, >sMOpuoorMM W OWOJMOTMM DPa3BUTHS, TEHETUKU U
ce/eKluM, OWOTEeXHONOTMHW U CUHTETHUeCKOW OWOoJIOTHH, Ta/eOHTOJIOTUH,
9KOJIOTHMH);  METOJaMH  CaMOCTOSITeJIbHOTO  TIPOBeZieHUss  OHO/IOTHUYecKuX
WccneloBaHUMM B jabopaTopud W B Tpupojie  (HabsrofeHue, HW3MepeHHe,
9KCTIePUMEHT, MO/IeTUPOBaHUe);

oB/iaZieHe  OOydYarOL[UMHUCS  YMEHUSIMH: CAMOCTOSTe/TbHO  HaXOJAWTh,
aHa/IM3UpOBaTh W WUCII0/Ib30BaTh OWOMOTMUECKYyr0 WH(OPMALUIO; T0/b30BaThCS
OMONMOrNYeCKON TEePMUHOIOTMEN Y CUMBOJIMKOW; yCTaHaBIMBATb CBSI3b MEXKIY
pa3BuUTHEM OMONIOTMM M  COLMATbHO-9KOHOMUYECKUMH U 3KOJIOTUYECKUMU
npobsieMaMy  uesioBeUeCTBa; OLIeHWBATh IIOC/IE/ICTBUSI CBOEM JesTelTbHOCTU TI0
OTHOIIIEHUI0 K OKpY’Karollleid TpUPOJHON cpefie, COOCTBEHHOMY 3/I0pPOBBIO U
3[I0POBBI0  OKDY’KaloIMX Jrofiel; 00OCHOBbIBaTb U COO/IOAAaTh  Mepbl
npodmIakTUKA UH(MEKIMOHHbIX 3abosieBaHui, TIpaBW/a TIOBeJieHUsl B MPUpOJie U
obecmieueHus 6e301aCHOCTA COOCTBEHHOU >KU3HE/eATeTbHOCTH B Upe3BbIUalHBIX
CUTyal[UsiX TIPUPOAHOTO W  TEXHOT@HHOTO0 XapakTepa;, XapaKTepU30BaTh
coBpeMeHHbIe HayuHble OTKPBITHS B 00/1aCTH OMOIOTHY;

pa3BUTHe Y 00yUaroluXCs WHTe/IeKTyalbHbIX U TBOPUECKUX CIIOCOOHOCTeM
B TIpOljecce 3HAKOMCTBA C BBIJAIOIIUMHUCA OTKDBITUSIMU U COBPEMEHHBIMU
WCC/IeJOBaHUSIMU B OWO/IOTUM, pelllaeMbIMU €t TMpobsiemMamMu, MeTo/j0/ioTHel
O1O/IOrUUeCKOTOo WCCieJOBaHUS, TIpOBeJieHUsT 9KCTepUMeHTaIbHbIX
WCC/IeJOBaHUM, pellieHUs1 OM0/IOrTMUecKrX 3a/lay, MOZe/MpOBaHusl OUOIOrMueCcKux
00BEKTOB U TMPOLIECCOB;

BOCIUTaHWe y 00yuarouxcsi LIEeHHOCTHOTO OTHOLIeHUsI K >KUBOM TMPUPO/ie B
1[eJIOM U K OT[IeJIbHbIM eé 00beKTaM U siBJieHUsIM; (hOpMUPOBaHUe SKOJI0TUYeCcKOw,
reHeTUUeCKOM TpaMOTHOCTH, OOIIel Ky/JbTyphl TIOBeJleHUsi B  TIPUPOJE;
VHTerpalyy eCTeCTBeHHO-HayUHbIX 3HAHUM;

npuobpeTeHre  OOYYarOIUMUCS ~ KOMITIETEHTHOCTH B paljMOHaTbHOM
TIPUPO/IOTIONB30BaHNM  (COO/IOZieHre TIpaBWI TIOBe/leHUS B TPUPOZe, OXPaHbI
BUJIOB, SKOCHCTeM, 6uocdeprl), coxpaHeHUH COOCTBEHHOTO 3/0POBbSI U 37I0POBbsI
OKpy’Karomux miofer  (cobmozerusi Mep npodWIakTUKH — 3ab0/ieBaHUM,
obecrieueHre 6e30MaCHOCTU >KU3HEAEATeTbHOCTH B Upe3BbIUAaHBIX CUTYal[UsiX
MPUPOTHOTO U TEXHOTeHHOTO XapakTepa) Ha OCHOBe  MCIO/b30BaHUs
OrosiornuecKrx 3HaHUM U yMeHU B TOBCeIHEBHOM >KU3HU;

Co3/laHMe  YCAOBWUM  [JyIS  OCO3HAHHOTO  BbiOOpa  OOYyYarOIUMUCS
VIH/ITUBUTY aJIbHOU oOpa3oBarebHOU TPaeKTOPUH, criocobCTBYTOITEH
nocseyrleMy npodeccuoHaTbHOMY CaMOOIpe/ie/IeHH0, B COOTBETCTBUM C
WH/IMBU/yallbHBIMU UHTEpecaMy U MOTPeOHOCTSMU PerroHa.



OO011jee UKCI0 YacoB, OTBEe/IEHHBIX Ha M3yueHHe OUOIOruM Ha yriayO0seHHOM
ypOBHe cpejiHero o6iero obpa3oBanusi, coctas/sieT 204 yvaca: B 10 kKnacce — 102
yaca (3 yaca B HeJies1t0), B 11 Knacce — 102 yaca (3 yaca B HeZiento).

OTt6op opraHu3alMOHHBIX (DOPM, METOJIOB M CpeACTB 00OyueHHsT OHOJIOTHH
OCYIIeCTB/SIETCS C YYETOM cCrel[udUKU ero CoZiep)kaHusi U HallpaB/IeHHOCTH Ha
TIpOZIo/DKeHe  Ouoloruueckoro  oOpa3oBaHUS B OpraHM3alUsaX CpPeJHero
npoheCcCHOHATLHOTO U BHICIIIEr0 06pa30BaHUs.

OO0s13aTeTbHBIM yC/IOBHEM TTpH 00yueHHH OMOJIOTHUH Ha yI/Ty0/IEHHOM yPOBHE
SIBJIIETCST TIPOBeJieHWe J/1ab0paTOpPHBIX U TpakTHUYeckux paboT. Takke yuacTue
00yuaroluXcs B BBHITIOJHEHUM TIPOEKTHBIX M yueOHO-HCC/iefioBaTeTbCKUX pabor,
TeMaTHKa KOTODbIX OTpeZeisieTcsi yuyuTe/lleM Ha OCHOBe  MMEeRIIUXCS
MaTepuaabHO-TEXHUUECKHUX PECYPCOB U MeCTHBIX MPUPOJHBIX YCIOBUM.



COJEPKAHUE OBbYUEHUSA
10 K/TACC

CofZiep)kaHue TIpOrpamMmbl, BbIZIEJIEHHOE KypCU8OM, He BXOAUT B MPOBEPKY
rocyJapcTBeHHOU utoroou arrecratmu (I'MA).

Tema 1. buosiorusa Kak HayKa

CoBpemMeHHast OHOJIOTHSI — KOMIT/IEKCHasi Hayka. KpaTkast ©CcTopusi pa3BUTHS
Ouosoruu.  Buosiornyecke  HayKM M M3yuaeMble MMM TIPOOJIEMBI.
@dyHIaMeHTa/IbHble, TIPUKJIaJHble W TOWCKOBbIe Hay4YHble WCC/IeJOBaHUS B
brosiorUu.

3HaueHue Guosioruy B (HOPMUPOBAHUM COBPEMEHHOW eCTeCTBeHHO-HayuHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble C Ouosiorveid. 3HaueHWe OUONOTUU B
MPaKTUYeCKOM JIesiTe/IbHOCTHM 4ejioBeKa: MeJulMHe, CelTbCKOM XO3SUCTBe,
TPOMBILLIJIEHHOCTH, OXPaHe TIPUPO/bI.

JeMoHCcTpanuu

[Toptpetsl: Apuctoresnb, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. /lapBuH,
Y. I'apBei, I'. Mengens, B. U. Bepnagckui, U. I1. ITaBnos, Y. 1. Meunukos, H.
W. BaBunos, H. B. Tumodees-PecoBckuii, k. Yorcon, ®@. Kpuk, [1. K. bensies.

Tabsuipl 1 cxembl: «CBsi3b OMONOTMM C APYTMMH HayKaMu», «CucTteMa
OMOOrHUeCKHX HayK».

Tema 2. JKuBbIe cMCTeMbI U UX U3y4YeHHUE

JKuBble cucTemMbl Kak TipegMeT u3yudeHUs: Ouosoruu. CBOWCTBA >KHBBIX
CUCTEeM: eJWHCTBO XWUMHYECKOrO0 COCTaBa, [AUCKPETHOCTb U L[eJIOCTHOCTB,
C/IO)KHOCTb M YIIOPSI0OUEHHOCTb CTPYKTYPbI, OTKPBITOCTb, CamMOOpraHu3aLus,
CaMOBOCIIPOM3Be/IeHre, Pa3ApaKUMOCTb, U3SMEHUMBOCTb, POCT U pa3BUTHE.

YpoBHM oOpraHu3alldd >KUBBIX CHUCTEM: MOJIEKY/SIDHBIM, K/I€TOUHBIH,
TKaHEeBbIH, OpraHM3MeHHbIH, TOMY/ISILIMOHHO-BU/IOBOM, 5KOCHCTEMHBIU
(6buoreonieHOTHUECKUI), OuochepHbiii. IIporecchl, MPOUCXOJSIINE B >KUBBIX
cucteMax. OCHOBHbIe MNpPU3HAKU >XUBOro. KW3Hb Kak (opMa CylleCTBOBaHHUS
Marepuu. Hayku, n3yyaroiue uBble CUCTeMbI Ha Pa3HbIX YPOBHSIX OpraHU3aliuu.

N3yueHne >KUBBIX cucTeM. MeToabl Ouonoruueckoid Hayku. HabmrozmeHue,
v3MepeHue, SKCIIePUMEHT, CUCTeMaTr3alus, MetaaHanus. [IoHdaTue o 3aBUCMMOM 1
He3aBUCUMOM miepeMeHHOW. [lnaHnpoBanuwe 5skcnepumeHTta. [locTaHoBKa U
nipoBepka ruroTe3. HyneBas rumore3a. [ToHsiTve BLIOODKM U €€ IOCTOBEPHOCTE.
Pa36bpoc B Ouonoruueckux [JaHHbIX. OLleHKAa [AOCTOBEPHOCTH TIOTy4YeHHbIX
pe3ynbTaTtoB. [IpUuUMHBI UCKa)KeHUs pe3ysbTaTOB 3SKcClepuMeHTa. I[loHsThe
CTaTUCTHUYECKOTO TecTa.

JeMoHCTpanuu

Tabmuiel ¥ cxembl: «OCHOBHBbIE TIpU3HAKWA J>KU3HU», «bBHo/MOrnyeckue
cucteMbl», «CBOWCTBa J>XMBOW MaTepum», «YPOBHU OpraHu3aluu >XUBOU
npupoabl», «CTpoeHHe >XMBOTHOW KJIeTKW», «TKaHU >KUBOTHBIX», «CHCTeMBbI



OpraHOB YeJIOBeUeCKOro opraHusMma», «buoreorieHo3», «buocdepa», «MeToabl
V3y4YeHUs JKUBOU NPUPOJbD».

Ob6opyzmoBaHue:  jabopatopHoe  obOopyaoBaHWe  [jis  TIPOBeJeHUS
Hab/roieHn i, U3MepeHu, SKCIIePUMEeHTOB.

IlpakTnueckas pabora «VIcrosb30BaHWe pPa3WYHBIX METOJOB  TIPU
V3YUYEHUU JKUBBIX CUCTEM.

Tema 3. buosiorusi KJieTku

Knetka — CTpyKTypHO-(DyHKLMOHa/NbHasi eguHULA >KuBoro. Mcropus
OTKpBITHUs KneTKU. PaboThl P. I'yka, A. JleBenryka. Knetounas Teopus (T. LLIBaHH,
M. Ilneupen, P. BupxoB). OCHOBHbIe IOJIO)KEHUS]I COBPEMEHHOU KJIETOYHOU
TeOpHH.

MeTtoabpl  MOJIEKY/ISIDHOM W K/JeTOYHOW  OHOo/IoTMH:  MUKPOCKOIIHS,
xpoMartorpadusi, 31eKTpodope3, MeTOJ, MeueHbIX aToMOB, AuddepeHIMaTbHOE
LeHTpU(yrUupoBaHue, Ky/JbTUBUPOBaHUE KIIE€TOK. M3yueHue (HPUKCUPOBAHHBIX
KA1emoK. JNeKTPOHHass MUKpockonusi. KoHokanbHas mukpockonusi. BumasnbHoe
(npudicu3HeHHOe) u3yueHue KAemok.

JleMoHCcTpanuu

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

Tabmuupl 1 cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHbBIN MHUKPOCKOTII»,
«VcTopus pa3BUTHUS METOL0B MUKDPOCKOTTHI.

Ob6opyaoBaHue: CBeTOBOM MMKDPOCKOT, MHUKpOIIperapaThl pacTUTe/bHBIX,
JKUBOTHBIX U OaKTeprabHbIX K/IeTOK.

IIpakTuueckas pabora «M3yueHrWe MeTO/OB KJIETOUHOW OuOmIOrUn
(xpomaTtorpadusi, ssekTpodopes3, auddepeHIMaibHOE 1IeHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. XumMnuyeckasi opranusanus KJIeTKu

XVMMHUUECKUM COCTaB KJIETKW. Makpo-, MUKPO- W YJIbTPAMUKDPO3JIEMEHTHI.
Boza v eé ponb Kak pacTBOpUTEsIs, peareHTa, y4yaCTHe B CTPYKTYPUPOBaHWUU
KJIeTKH, Teruioperyasiiud. MuHepasibHble Bell[eCTBa K/IeTKW, WX Ouosioruueckas
poJib. POJIb KATUOHOB ¥ aHMOHOB B KJIETKE.

Opranvueckue BellecTBa K/eTKA. buosornueckre mnonumepsl. benkwu.
AMUHOKHUC/IOTHBIN cocTaB 6enkoB. CTPYKTypbl Oe/IKoBO# MoJsieKysbl. [lepBuuHast
CTpyKTypa Oenka, TenTWgHasi CBs3b. BTopuuHasi, TpeTUuHasi, UeTBepTHUHas
CcTpyKTyphl. [eHaTypaius. CgoiictBa 6enkoB. Knaccudukaims — 6enkoB.
Bbuonoruyeckve GbyHKIMM 6e1KOB. TIpUOHDI.

YrneBoabl. MoHOCaxapuapl, Jyucaxapubl, OJIMrocaxapy/ibl Y MOaMcaxapyupbl.
OO6uuit  mnaH crpoeHus W (U3MKO-XUMUUECKHWe CBOWCTBA  yTr/eBOJOB.
buonormnyeckue (yHKLMU yI/I€BO/OB.

Jlunugel. T'uapopunbHo-ruApodoOHbIe cBolicTBa. Knaccudukaiiys unuios.
Tpurmuuepuabl, Qocdomunuiel, BOCKHA, CTepoubl. buonornueckve (yHKOUH
nmuruzoB. O61ue cBoiicTBa 6MOIOTHYeCKUX MeMOpaH — TeKyueCTb, CTOCOOHOCTD K
CaM03aMbIKaHHUIO, MTOYTIPOHULIAEMOCTb.



Hykneunosble kuciaotel. [JHK u PHK. CtpoeHue HYK/IEMHOBBIX KHUCJIOT.
Hyxkneotugel. Tlpuniun kommyiemeHTapHocTH. IlpaBuio Yapradda. Ctpykrypa
IOHK — nBoiiHasi crivpaib. MecToHaxoxaeHre U 6uosnoruueckre ¢pynkomm JHK.
Bugesl PHK. ®yskiuu PHK B kieTke.

Ctpoenue monekysbl AT®. Makpospruueckve cBsi3u B MosieKyjie ATO.
buonoruyeckue dhyHkuyu AT®. BoccTaHoB/IeHHbIe TIEPEHOCUUKH, UX (DYHKIIUU B
Kietke. /Ipyeue Hykaneosuompucgpocgpambt (HT®P). CekBenupoBanue JIHK.
MemoObI 2eHOMUKU, MPAHCKPUNMOMUKU, NPOMeOMUKU.

CrpykrypHast Guosiorusi: buoxuMuueckrie U Ouodusnyeckre MCCae0BaHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTypbl OuoMosiekyn. MooeaupogaHue
cmpykmypbl U (pyHKYuli 6uoMoneKyn u ux komnaekcos. KomnbromepHblili 0u3atiH u
opeaHuuecKuli cCuHme3 6UOMO/EKY/ U UX HeNPUPOOHbIX AHA/10208.

JeMoHCcTpanuu

[Toptpetsr: JI. [Tonunr, K. YorcoH, ®. Kpuk, M. Yunkuuc, P. ®@paHK/IuH,
@. Canrep, C. I[Ipy3unep.

Huarpammbl:  «PacripefieieHMe XUMHUYECKUX 37IEMEHTOB B  HEXHBOU
npupojie», «PacrpejeneHrve XUMUUECKHX 3JIEMEHTOB B JKUBOU MPUPOE».

Tabmupbl u cxembl: «[lepuoanyeckast Tabyuija XUMHUUECKHUX 37IEMEHTOBY,
«CTpoeHue MoJieKyJibl BOJbl», «BelecTtBa B cocraBe opraHusMoB», «CTpoeHue
MoJIeKy/bl Oesika», «CTPYKTyphl OenKOBOW MOMeKy/ibl», «CTpOeHWe MOeKyJ
yryieBofoB», «(CTpoeHuWe MOJIeKYyJ JIMIIWAOB», «HyK/enHOBble KUC/IOThBD»,
«Ctpoenue MoneKkysibl ATD».

Ob6opyaoBaHue: xuMHUeCKas 1ocy/ja 1 000pyJoBaHue.

JIaboparopHasi pabora «O0Hapy>xeHHe OeTKOB C TIOMOIIbI0 KaueCTBEHHBIX
peakiy».

JlaboparopHast  pabora  «VcciemoBaHrWe ~— HYK/I€MHOBBIX — KHCJIOT,
BbIJIeJIEHHBIX U3 K/IETOK Pa3/IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenre U QyHKIIUM KJI€TKH

Tunel KIeTOK: SyKapuoTUdeckass W TpokapuoTuueckas. CTpyKTypHO-
byHKI[MOHaTbHBIe 00pa30BaHMS KTETKH.

CTpoeHue IPOKapUOTHUeCKON KiieTKU. KieTouHasi cTeHKa OakTepuii U apxei.
Oco0GeHHOCTH CTpOeHHusi TeTepoTpo(PHON U aBTOTPOPHON TMPOKAPUOTUUECKUX
K/IeTOK. MecCTo ¥ poJib MPOKapyoT B OMOLIeHO3aX.

Crtpoenue u (GyHKUHMOHMPOBaHUE 5YKapuOTHUYeCKOu KJIETKU.
[Tna3matuueckass MemOpaHa (ria3manemma). CTpyKTypa Tula3MaTUuecKou
MeMOpaHbl. TpaHCTOPT BelljeCTB uepe3 Ila3MaTUUeCKyt0 MemOpaHy: MacCUBHbBIN
(muddysus, obneruéHHas AUPQy3usi), aKTUBHBIM (TIEPBUUHBIA M BTOPUUHBIN
aKTHUBHBIM TpaHcropt). IlonyrpoHuijaeMocTb MeMOpaHbl. Pabora HaTpuii-
Ka/IMeBOro0 Hacoca. JHJOLMTO3: MUHOLUTO3, (haronuTo3. JK3ouuTo3. KnetouHas
creHka. CTpyKTypa ¥ (GyHKIMU K/IETOUHOW CTeHKU PacTeHHi, rpuboB.

Hutortasma. [luto3onsk. Llutockenet. [IBukeHue 1yuTonia3mMbl. OpraHoUbI
kieTkd. OpHomemOpaHHBIe OpraHOWZABI KJIETKH: JH/OIUIa3MaTUyecKasi CeTh
(3I1C), anmapar T'osnbmku, AM30COMBI, UX CTpoeHHe U GyHKUMU. B3anmocBsi3b



oJlHOMeMOpaHHbIX OpPraHoOMAOB KieTKU. CTpoeHHe TpaHy/ISPHOTO peTHKy/ayMa.
Mexanusm Hanpaenerusi 6eaxkoe 6 OIIC. CuHTe3 pacTBOpPUMBIX OesikoB. CHHTE3
KJIEeTOUHBIX ~ MeMmOpaH. ['magkuii  (arpaHy/isIpHBINA)  9H/OTUIa3MaTUUYECKUH
petukynyMm. CekpetopHast pyHKius arrapara ['osibmku. Modugukayus 6e1xkos 8
annapame ['onbdxcu. Copmupogka b6enkoe e annapame I[onbOxcu. TpaHcropt
BellleCTB B KjleTKe. Bakyo/in pacTuTe/bHBIX Ki1eTOK. KineTounsii cok. Typrop.

IlonmyaBTOHOMHBIE ~ OpPraHOWAbl  KJIeTKWU:  MUTOXOHJpUH,  IIaCTHUABI.
IpoucxodcdeHue mumoxoHopuli u naacmud. Cumbuozenes (K.C. Mepedckoseckull,
JI. Mapeyauc). CtpoeHre ¥ (PYHKL[UM MUTOXOHJpWM U TiacTuj,. [lepBuuHbIe,
BTODUUHbIE U  CJOXKHbIe  TUIACTUALI  (DOTOCUMHTE3UPYIOIUX  3yKapuoT.
XJI0pOIIaCThI, XPOMOILIACTHI, JIEMKOTIACThI BBICILIMX PACTEHUN.

HemembpaHHbie opraHouzibl KieTku CTpoeHWe W (YHKIMM HeMeMOpaHHBIX
OpraHOX/I0B KJIETKMU. Pr6ocombl. IIpomedscymouHble ¢unrameHmni.
MukpodunameHTel. AKMUHOBble MUKpoguiameHmbl. MplllleuHble — KJIEeTKH.
AKMUHOBble KOMNOHEHMbl HeMblWeUHbIX K1emok. MUKpoTpybouku. KneTouHsbiii
neHTp. CTpoeHuWe U [BIDKeHHWe JKTYTUKOB U pecHUUeK. MUKpOTpyOOuKu
yuToruiasmel. LleHTprons. beaku, accoyuuposaHHble € MUuKpouiameHmamu u
MuKpompy6oukamu. MomopHble 6eKu.

Snpo. Obosouka sijpa, XpOMaTUH, KapyoIla3Ma, SIAPBIIIKY, UX CTPOeHHe U
byHkiun. AaepHbiii 6eMKOBBIM MaTpUKC. [IpocTpaHCTBEHHOE pacriojioyKeHHe
XpOMOCOM B UWHTep(a3HOM sifipe. JyXxpomMamuH U 2emepoxpomamuH. benku
XpOMaTUHAa — TUCTOHBI. /J[uHamuka si0epHoli 060/n0uKu 8 mumo3se. S0epHbilil
mpaHcnopm.

Kietounsle BktoueHusi. CpaBHUTe/IbHAs XapaKTEPUCTHUKA K/I€TOK 3YKapUOT
(pacTUTeIbHOM, XKUBOTHOM, TPUOHOM).

JeMoHCTpanuu

[Toptpetsl: K.C. MepexxkoBckui, JI. Mapryuc.

Tabmuupl 1 cxeMbl: «CTpoeHMe 3YKapUOTUUECKOW KieTKn», «CTpoeHue
JKUBOTHOU  KIeTKuW», «CTpoeHue  pacTUTeNbHOM  KIeTKW»,  «CTpoeHue
MHUTOXOHAPUMN», «Aapo», « CTpoeHne NpOKapruOTUYECKOU KITeTKI».

Ob6opyoBaHMe: CBETOBOM MHKDPOCKOI, MHUKPOIIperiapaThl pacTUTE/bHBIX,
YKUBOTHBIX KJIETOK, MUKDPOIIperapaThbl OakTepralbHbIX K/IeTOK.

JlaGopaTopHass pabGora «/3yueHHWe CTPOEHMsS K/IeTOK pa3/TMUHbIX
OpraHU3MOB».

IIpakTHueckas padora «/I3yyeHre CBOMCTB KJI€TOUHON MeMOpaHbI».

JlaGopaTopHasi pabora «VcciemoBaHve Tia3Mo/M3a U Jeryla3Mo/ii3a B
PaCTUTEe/IbHBIX K/IeTKaxX».

IIpakTuueckas pabora  «/3yueHue  [ABWKEHHs  LUTOIVIa3Mbl B
PaCTUTE/IbHBIX K/IeTKaxX».

Tema 6. O0MeH Bell[eCTB ¥ NpeBpallieHHe YHEPTUM B KJ/IeTKe

AccUMUNSLNS U JUCCUMUWISLIUS — IB€ CTOPOHBI MeTabosmm3ma. Tumbl oOmMeHa
BellleCTB: aBTOTPO(HBIM U reTepoTpPOdHBIA. YuacThe KHUCI0pPoJa B OOMEHHBIX
mpoijeccax. JHepreTuueckoe obecrieyeHre KIeTKW: TipeBpaiieHne ATd B



oOMeHHBIX TIpolleccax. PepMeHTaTHUBHBIM XapakTep Ppeaki[dii KIeTOYHOTO
MeTabos3ma. DepmeHThbI, UX CTpOeHHe, CBOWCTBA W MeXaHU3M JIeMCTBUS.
KodepmenTsl. OTnuuns (epMeHTOB OT HeOpraHM4eCKUX KaTa/in3aTopoB. benku-
aKTHUBAaTOpPbl W OeJKU-UHTUOWUTOPBL. 3aBUCHUMOCTb CKOPOCTH (hepMeHTaTUBHBIX
peakLyi OT pa3/InuHbIX (PAKTOPOB.

[TepBUUHBI CUHTE3 OpraHUYeCcKUX BelllecTB B KjeTke. @PoOTOCHHTe3.
AHOKCU2eHHbIlU U OKCU2eHHbIll ¢pomocuHmes y b6axkmepuii. Ceemocobuparoujue
nuemMeHmMbl U NU2MeHMmMbl peakyuoHHO20 yeHmpd. PoJib X/10pOmyiacToB B Mpoliecce
dboTtocuHTe3a. CBeToBasi U TeMHOBas (a3bl. PomoobixaHue, Cs., C.. u CAM-munbl
¢omocurmesa. IlpoAyKTUBHOCTL (POTOCHMHTe3a. BiusiHue pa3nuHbIX (DaKTOPOB
Ha CKOpOCTb (poToCHHTe3a. 3HaueHHe (DOTOCHHTe3a.

XeMOCHUHTe3. Pa3HooOpa3ue OPraHU3MOB-XeMOCUHTETUKOB:
HuTpudULMpytoie OakTepuu, >ese300akTepud, cepoOakTepuu, BOAOPOAHbIE
OakTepuu. 3HaueHHe XeMOCUHTe3a.

AnHa’pobHble opraHu3Mbl. Buabl OpokeHus. IIpofyKThl OpOo>KeHUs U HX
WCTIO/Tb30BaHHe uesloBeKOM. AHa’poOHble MUKPOOPTaHMW3Mbl KaK OOBEKTHI
OMOTeXHOJIOTHUN U BO30yauTe/ T O0e3He.

A3pobHbIe OpraHU3MBl. Orarbl SHepreTUYeCKOro obMeHa.
[ToaroroBUTENMBHBIN 3TaM. ['TMKO/IN3 — OECKHUCIOPOAHOE pacIleryieHre TIHOKO3bI.

buonoruyeckoe OKUC/IeHWE, WK KIE€TOUHOe [ibixaHue. Pojib MUTOXOHAPUM B
rpoijeccax OMOIOrUUecKoro okucieHus. Lluknmueckue peakiuu. OKUCTUTEIbHOE
dbochopunpoBanue. OHepaus MemMOpaHHO20 epadueHma npomoHos. CuHme3
AT®: paboma npomonHol ATD-cunma3sbi. [IpemmyiiecTBa a3poOHOro IyTH
oOMeHa BellleCTB riepe/; aHa3pOOHBIM. DPheKTUBHOCTh SHEPreTUUeCcKoro ooMeHa.

JeMoHCcTpanuu

[Toptpetsl: k. Ilpuctiu, K. A. Tumupszes, C. H. BuHorpaackuii, B. A.
OHresnbrapar, I1. Muruesnn, I'. A. 3aBap3uH.

Tabsuiel U cxeMbl: «@OTOCHHTE3», «DHEPreTHUeCKHi 00MeH», «brocuHTe3
benka», «CtpoeHue hepMeHTa», «XeMOCHHTE3».

Ob6opyioBaHMe: CBETOBOM MHKPOCKOM, 00OpyZOBaHUe /sl TIPUTOTOBJIEHUS
TIOCTOSIHHBIX Y BDeMeHHbIX MUKPOTIperapaToB.

JlaGopaTopHasst pabora «V3yueHHWe  KaTa/JIMTUUYECKOW  aKTUBHOCTU
(hepMeHTOB (Ha rprMepe amuia3bl UK KaTasaasbl)».

JlaboparopHast pabGora «/3yueHune (epMEHTATUBHOIO PpaCIIeIIeHUs
MepPOKCHA BOIOPO/A B PACTUTE/IbHBIX U YKUBOTHBIX KJ/IETKAX».

JlaGopaTopHass pabora «CpaBHeHHe TIpollecCOB  (OTOCHMHTE3a U
XeMOCHUHTE3a».

JIaboparopHasi padoTa «CpaBHeHMe MMPOIeCCOB OPOXKEHUS U IbIXaHUSI».

Tema 7. HacieacTBeHHas uHgopMaljus 4 peaiu3anus eé B KJIeTKe

Peakiium MaTpuyHOr0 CcHUHTe3a. [IpUHIUIT KOMIIJIEeMEHTapHOCTH B peaKIUsiX
MaTpUYHOIO CHHTe3a. Peanusaliysi HacaeACTBeHHOU UH(popMalu. ['eHeTUUecKuit
KOJZl, ero CBOMCTBAa. TpaHcKpunuus — wmaTpuuHbld cuHTe3 PHK. IlpuHuuIb



TPaHCKPUIILIMW: KOMIUIEMEHTAPDHOCTb, aHTUMapasyle/lbHOCTb, aCUMMETPUYHOCTb.
Cospegarue mampuuHbix PHK 8 sykapuomuueckoti kiemke. Hekooupyrowjue PHK.

TpaHcisALus U eé dTanbl. Yuactre TpaHcropTHbIX PHK B GuocrHTe3e Gesika.
YcnoBuss 6uocunre3a 6enka. KopavpoBaHue aMUHOKUCIOT. Posb pubocom B
buocuHTe3e Oenka.

CoepemeHHble npedcmasneHusi 0 CmMpoeHuu 2eHog. OpraHusalusi TeHoMa y
TPOKApUOT U 3YKAapUOT. Peryssiliusi akTUBHOCTU T'€HOB Y TMPOKapuoT. ['hroresa
ortepoHa (®. >Kako0, ’K. MaHo). MoseKy/sipHble MeXaHu3mbl 3KCNpeccuu 2eHO8 y
3ykapuom. Poab xpomamuHa 6 pezynsayuu pabombl 2eHos. Perysnsiys oOMeHHbIX
TpoLecCoB B KieTKe. KieTouHbi romeocTas.

Bupychl — Hek/leTouHble ()OPMBI XKU3HU U 00/UraTHbIe Mapa3uThkl. CTpoeHre
TIPOCTBIX U CJI0XKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KusHeHHbIU YUK
JHK-codepocauwjux eupycos, PHK-codepacawjux e6upycos, 6Gaxkmepuogpazos.
ObpamHas mpaHcKpunyus, peeepmasa, uHmez2pasd.

BupycHble 3aboneBaHus YesiOBeKa, JKMBOTHBIX, pactreHuit. CIIN/,
COVID-19, coruasnbHble 1 MeAULIMHCKHE TTPOOIeMBI.

BuouHpopmamuka: uHmeepayus u aHanu3 boabliux maccueos («bigdata»)
CmMpyKmypHblIx buono2uyeckux 0aHHbix. HaHomexHosno2uu 6 buono2uu u meouyuHe.
[Ipoepammupyembie pyHkyuu b6eaxko8. Cnocobbl 0ocmasKku aekapcms.

JeMoHCTpanuu

[Toptpetsl: H. K. Konb1ioB, [I. Y. IBaHOBCKUH.

Tabmuibl 1 cxeMbl: «brocuHTe3 6enka», «['eHeTHUeCKU KOm», «BUPYCHI»,
«bakTeprogarn».

IIpakTuueckas padora «Co3gaHre MOzie/Id BUPyCay.

Tema 8. JKusHeHHbIN IUKJ/I K/I€TKH

K/eTouHbIM 1UK/J, €ro rmnepuoAnsl U peryjsius. KWHrepdasa U MHUTO3.
OcobeHHOCTH TIPOIECCOB, MpoTeKarolux B uHTepdase. [IoAroToBKa KIETKH K
nenenvto.  [lpecuHTeTMyecknii  (MMOCTMUTOTHUYECKUM),  CUHTETUUYECKUU U
MOCTCUHTETUUECKUM (MPeMUTOTHUeCKH) mepuo/ibl UHTepdhasbl.

Matpuunbii cuHTe3 JHK — perukanus. [Ipunomner pervivkanuu [JHK:
KOMIUIEMEHTapHOCTb,  TMOJYKOHCEPBAaTUBHBIM  CHHTE3, aHTUIAPa/I/Ie/IbHOCTb.
Mexanusm peruikauuu JIHK. Xpomocomsl. CtpoeHue xpomocoM. Tesomepsl U
TesioMepa3a. XPOMOCOMHBIM Habop K/IeTKM — KapuoTwll. JWIJIOUJHBIA |
raryiIouIHeIA  Habopel XpoMocoM. ['omMosioruuHbie XpoMOCOMbI.  [losoBbIe
XPOMOCOMBI.

Henenne kmetkn — wmuTo3. CTagud MUTO3a Y TIPOMCXOASIIME B HUX
riporieccel. Tunbl MuTo3a. KaprokyHes U LUTOKMHe3. buonorunyeckoe 3HayeHue
MUTO3a.

Perynsiuusi MUTOTHUYECKOrO LMK/Ia KiaeTku. [IporpamMmmupyemasi KjieTouHas
rubesb — aroriTo3.

KneTouHoe sipo, XpOMOCOMbI, (yHKIMOHAAbHasi TeHOMUKa. MexaHu3mbl
npoaucepayuu, ougpgpepeHyuposku, cmapeHusi u 2ubeau kaemok. «Lugpoeas
Kiemka» — buouHgopmamuueckue mMoodeau PyHKYUOHUPOBAHUS KAeMKLU.



JeMoHCcTpanuu

Tabmuibl 1 cxembl: «KU3HEHHBIA ITUKI KIeTKW», «Mwuto3», «CTpoeHue
Xpomocom», «Perummkanusa JHK».

OO6opyioBaHMe: CBETOBOM MUKDPOCKOII, MUKpOIIpernapaThl: «MUTO3 B K/IeTKaxX
KOpelllKa JIyKa».

JlaGopaTopHass  pabora  «/3yueHWMe  XpOMOCOM  Ha  TOTOBBIX
MUKpOIIperiapaTax».

JIa6opaTopHas pabora «HabsoeHre MUTO3a B K/IeTKax KOHUMKA KOpeIKa
NyKa (Ha TOTOBBIX MUKpOIIperaparax)».

Tema 9. CTpoeHue M PyHKLIUM OPraHU3MOB

buonorunueckoe pa3HooOpasue OpraHX3MOB. OJIHOK/IeTOUHBIe,
KOJIOHUA/IbHbIe, MHOT OKJIETOUHbIEe OPraHU3MBI.

Oco0eHHOCTH  CTpOEHUS]T W JKU3He[esATelTbHOCTH  OJHOKJ/IeTOUHBIX
opraHu3moB. bakTepuu, apxeM, OJHOK/IeTOUHble TpUObI, OJHOK/IETOYHbIE
BO/J0POC/IY, Zipyrue NpoTUCThl. KosloHKa/ibHbIe OpraHu3Mbl.

B3auMoOCBsi3b yacTeld MHOIOK/JIETOYHOTO OpraHusMa. TKaHu, OpraHbl WU
cucTeMbl opraHoB. OpraHusM Kak ejHoe Liesioe. I'omeocras.

Tkanu pacteHuit. Tumbl pacTUTeNbHBIX TKaHeil: oOpa3oBaTesbHas,
TIOKPOBHAsA, TPOBO/AIIAsl, OCHOBHasi, MexaHWueckas. OcCO0eHHOCTH CTPOEeHHH,
(GyHKUMN U pacrio/ioKeHUs: TKaHel B opraHax pacTeHHUH.

TKaHU >KUBOTHBIX M 4ejioBeKa. THWIbl )KUBOTHBIX TKAHEMW: SMUTeIuabHas,
CcoeMHUTe/IbHAsl, MblllleyHasi, HepBHass. Oco0eHHOCTHM CTpoeHUs, (DYHKUUNA U
PAacCIIO/I0KeHUsI TKAHeW B OpraHax >KMBOTHBIX M YeJIOBeKa.

Opranbl. BeretaTuBHble M TeHepaTHMBHbIe OpraHbl pacTeHWd. OpraHbl U
CUCTeMbI OPraHOB )XUBOTHBIX U yesioBeKa. DyHKIMKY OpraHoB U CUCTEeM OPraHoB.

Ornopa Tena opranu3aMoB. Kapkac pacreHuid. CkeneTbl OJHOK/IETOUHBIX U
MHOTOK/IETOUYHBIX >KUBOTHBIX. Hapy>kHbli U BHYTpeHHUM ckeneT. CTpoeHUe U
THUIIbI COeJUHEHUST KOCTeH.

[BwKeHue  opraHusMoB. [IBi)KeHHWe  OJHOK/IETOUHbIX  OpPraHU3MOB:
amMé0bouHOe, KTYTUKOBOe, peCHUYHOe. /IBiyKeHre MHOTOK/IeTOUHBIX pacTeHHi:
TPOIMW3Mbl U HACTUU. [IBM)KeHHMe MHOIOK/IETOYHBIX >KUBOTHBIX U Yejl0BeKa:
MbIllIeyHast crucreMa. Peduiekc. CkesleTHbIe MBIIILIBI U UX paboTa.

[Iutanve opraHusmoB. IlorsomeHve BOABI,  YIVIEKMCIOTO rasa W
MUHepasbHbIX BelleCcTB pacTeHUsAMU. lluraHue >KUBOTHBIX. BHYTpUIIONOCTHOE U
BHYTPUKJIETOUHOe mnuieBapeHye. [IuTaHue I03BOHOYHBLIX >XUBOTHBIX. OTZesbl
NYILeBAapPUTENILHOTO TpakTa. IluvieBapurtesnbHble >Kese3bl. [lviljeBapuTesbHas
CcucTeMa yejioBeka.

Hprxanue opraHu3MoB. [IbixaHue pacteHul. IbixaHue >KUBOTHBIX. [Iuddy3us
rasoB yepe3 I10BEPXHOCTb KJ/IeTKU. KoxHOe AbixaHue. [IbixaTe/ibHasi I0BepXHOCTb.
’KabepHoe u yiérouHoe AbixaHue. /IpIxaHre TI03BOHOYHBIX >KUBOTHBIX U UeIOBeKa.
OBOJIIOLJMOHHOE  yC/IOKHEeHWe CTPOeHUs] JIETKUX I103BOHOUHBIX JKUBOTHBIX.
[pixaTesibHasi cucTema uesioBeKa. MexaHU3M BeHTWISLMU JIEFKUX Yy TMTUL[ U
MJ/IeKOTIUTAIOIUX. Perysius AbixaHus. JIpixarenbHbie 00BEMBI.



TpaHCnoOpT BeleCTB y OPraHU3MOB. TpaHCIOPTHbIE CUCTEMBI pacTEHUH.
TpaHcnopT BeleCcTB y JKUBOTHbIX. KpoBeHOCHass cucrema U €€ Oprassl.
KpoBeHocHass cucTemMa II03BOHOYHBIX JKMBOTHBIX U yesoBeka. Cepaue,
KDOBEHOCHbIe COCyZbl W KpoBb. Kpyru KpoBooOpaileHusi. OBOJIFOL[MOHHBIE
YCJIO>)KHEHUSI CTPOEHHUSI KDOBEHOCHOM CHCTEeMbI TI03BOHOUHBIX >KUBOTHBIX. PaboTa
cepALia U eé peryJsLys.

Boeigenenve y opranusmoB. BeigeneHve y pacteHui. Beigenenve 'y
JKUBOTHBIX. (CoKpaTtuTesibHble BaKyo/au. OpraHbl BbigeneHus. @uiabTpauus,
cekpelist U oOpaTHOe BcachblBaHWe KaK MeXaHW3Mbl pabOThl OpPraHOB BbiZie/IeHUSI.
CB$13b MMOJIOCTH TeJla C KPOBEHOCHOU U BBIIEJIUTE/IbHOU crcTeMaMu. Brinenenue y
T03BOHOYHBIX >KUBOTHBIX U yesoBeka. [louku. CTpoeHue M (GyHKLHMOHUPOBAHUE
HedpoHa. Obpa3oBaHMe MOUM Y uesioBeKa.

3anura y OpraHvM3MOB. 3alluTa y OJHOKJIETOUYHBIX OpraHu3sMoB. Criopbl
OakTepuii M ILMCTbl TMpOCTeWIIMX. 3alllUTa Yy MHOTOK/JIeTOUHBIX paCTeHUi.
Kytukyna. CpecTBa TaCCUBHOM M XMMUYECKOW 3allfuThl. PUTOHLIU/BI.

3almTa y MHOTOK/IETOYHBIX >KUBOTHBIX. [IOKpDOBBI W KX TIPOM3BOJHBIE.
3amura opraHusMa oT Oose3Heid. MiMMmyHHasi cucTema uesioBeka. KieTouHblit u
TyMOpanbHBI MMMYHUTET. BpOXAEHHBIH U TIpUOOpETEHHBIN crieluduuecKuit
MMMYHUTET. Teopusi K/IOHaIbHO-CeieKTUBHOrO uMmmyHuTeta (I1. Dpmux, ®. M.
bepuet, C. ToHeraBa). BocrnanvresibHble OTBEThbI OPraHrW3MOB. PoJib BPOXKIEHHOTO
MMMYHUTETa B Pa3BUTUM CUCTEMHBIX 3a00/1eBaHUM.

PasgpakvmMocTe ¥ peryadaius Yy  OpraHusMoB. Pa3gpaxumMoctb y
O/IHOKJIETOUHBIX OpraHuM3MoB. Takcucbl. Pa3gpaxuMoCcTb W pery/saius  y
pacteHui. PoCTOBbIe BellleCcTBa U UX 3HaUEeHHeE.

HepBHasi cuctemMa W pedieKTOpHasi pery/sius y >KUMBOTHbIX. HepBHas
cucTemMa M eé OTesbl. DBOMIOLMOHHOE YCI0)KHEHHEe CTPOeHHsI HEPBHOM CUCTEMBI
y >KUBOTHBIX. OT[Je/bl TOJIOBHOTO MO3ra TO3BOHOUHBLIX >KUBOTHBIX. Pedekc u
pednekTopHas fyra. be3yc/ioBHbIe U yC/TOBHBIE pe(/ieKChI.

['ymopasibHag peryasuus U 3HAOKPUHHAs CUCTeMa JKUBOTHBIX U 4YeslOBeKa.
Kenesbl 3SHAOKPMHHOW CUCTEMbBI W WX TOPMOHBL [leliCTBME TOPMOHOB.
B3avMOCBsI3b HEpPBHOW M 5HAOKPMHHOM cucteM. [‘mnoranamo-runodusapHas
cucTema.

JdeMoHCcTpanuu

[Toptpet: . I1. [1aBnoB.

Tabsuipl U cxembl: «OAHOKIETOUHBIE BOAOPOCIH», «MHOTOK/IEeTOUHbIE
Bojlopocn», «baktepum», «lIpocreninvie», «OpraHbl IL[BETKOBBIX pPaCTEHUWN»,
«CucTeMbl OpPraHoOB TII03BOHOUHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHUe
HaceKoMbIX», «TkKaHU pacTeHuil», «KopHeBble cucTembl», «CTpoeHue CTeOsIs»,
«CTpoeHUe /UCTOBOM IJIACTUHKW», «TKaHW >XUBOTHBIX», «CKeneT uejioBeKa»,
«[IueBapurenbHasgs cucrtema», «KpoBeHOCHas cucteMa», «/lbIxaTesbHas
cucrema», «HepBHasg  cucrema»,  «Koxa», «MpIieyHass ~ cucrema,
«BblgenvrenibHasi CUCTEMa», «JHAOKPUHHAs cuctema», «CTpoeHue MBI,
«mmyHuTeT»,  «KuineyHomosiocTHble»,  «CxemMa  TUTAaHUS  pAaCTeHU»,



«KpoBeHOCHbIE CHUCTEMbI TI03BOHOUYHBIX >KMBOTHBIX», «CTpOoeHUe TUApbI»,
«CTpoeHue ruiaHapuu», «BHyTpeHHee CTpoeHUe [0XAeBOro uepssi», «HepBHas
cuctemMa  pbib», «HepBHasi cuctrema srymka», «HepBHas — cuctema
npecMmblKaroluxcsi»,  «HepBHasi  cuctema nruny», «HepBHasg — cucrema
MJIeKONUTaroLUX», «HepBHasi cucTema yesioBeka», «Pediekc».

Ob6opyoBaHMe: CBETOBOM MMKDPOCKOII, MUKPOIIperiapaThl OJHOK/IeTOUHBIX
OpraHM3MOB, MUKpOINperapaTbl TKaHel, pPaKOBHMHBI MOJUIFOCKOB, KOJUIEKLIUU
HaCeKOMBIX, UTJIOKOXKHX, >KMBBbIe 3K3eMITISIPbl KOMHATHBIX pacTeHUd, repbapuu
pacTeHWW PpasHbIX OT[e/0B, BJaKHbIe TIpernaparbl >KUBOTHBIX, CKeJIeThl
TO03BOHOYHBIX, KOJIJIEKI[MM 0eCli03BOHOUHBIX JKMBOTHBIX, CKeJileT 4eJlOBeKa,
obopy/ioBaHue /1JIsi AeMOHCTPAL[MU TIOUBEHHOTO U BO3JYILIIHOTO IMATAHUSI PACTeHUH,
paciijerieHyst Kpaxmasia u 6eslKoB 1o/ ZielicTBUeM (pepMeHTOB, 000pyjoBaHUe ISl
JIEMOHCTPALIUU OIBITOB 0 U3MEPEHUIO >KU3HEHHOW EMKOCTH JIETKUX, MeXaHHh3Ma
JIbIXaTe/IbHBIX JBU)KEHUM, MO/Ie/Id F0JIOBHOT'O MO3Tra Pa3/IMUHbIX )KUBOTHBIX.

JIaGopaTopHas pabdoTa «VI3yueHre TKaHel pacTeHHI».

JIabopaTopHasi pabora «V3yueHue TKaHel KMBOTHBIX».

JIab6opaTopHasi pabora «l/I3ydyeHre OpraHoOB I[BETKOBOTO PAaCTEHUSI».

Tema 10. Pa3MHo)XeHMe ¥ pa3BUTHEe OPraHU3MOB

@dopMbl pasMHOXKeHHsI OpraHu3MoB: Oecriosioe (BK/tOuUasi BereTaTWBHOE) U
nosoBoe. Buabl  6ecrionoro  pa3MHOXEHHUsl:  TIOYKOBaHHE,  CIOPYJISLUS,
¢ parMeHTaLus, KJIOHUPOBaHUeE.

[TonoBoe pa3MHOkeHue. [losoBble KaeTKW, Wik rameTtbl. Meho3. Craguu
Meno3a. [ToBegenre xpomocoMm B mero3e. KpoccrHrosep. buosiornyeckuii CMbICT
MeK03a M TIOJI0BOro Tiporiecca. MeWo3 M €ro MeCcTO B >XM3HEHHOM LIMKJIe
OpraHM3MOB.

[Ipen3apopiilieBoe pa3BuTUe. ['aMeToreHes y >KMBOTHBIX. 110/10BbIe »keje3bl.
Obpa3oBaHue 1 pa3BUTHe MOJOBLIX KieToK. CriepMaToreHe3 v ooreHe3. CTpoeHue
TI0JIOBBIX KJIETOK.

OmooTBOpeHre U 3MOpUOHA/NBLHOE Ppa3BUTHE JKUBOTHBIX. CriocoOb
OIJIOZOTBOPEHMS: HAPYKHOE, BHYTpeHHee. [lapTeHoreHes.

WHavBuayanbHOe pa3BUTHe OpPraHU3MoB (OHTOreHe3). IMOPHOJIOTHs — HayKa
0 pa3BUTHM OpPraHu3MoB. MopgozeHe3 — 00Ha U3 21aeHbix npobiem smbpuoso2uL.
Konyenyusi mopgoeeHos u modenu mopgoeerne3a. Craguu >MOpHOreHesa
JKUBOTHbIX (Ha Tipumepe marymikv). [Jpobnenuwe. Tumbl  ApoGeHus.
JlemepmuHuposaHHoe U HedepMUHUPOBAaHHOe OpobaeHue. baacmyna, munbi
6aacmyn. OcobeHHOCTH [poO/ieHHsT MJIEKOTIMTAIOIUX. 3apojblilieBble JTMCTKU
(racTpysisaust). 3aKkiaZika OpraHOB Y TKaHeM M3 3apO/IbIlIeBbIX JIUCTKOB. B3anMHoe
BAUSTHME uYacTell pa3BUBAIOILErOCs 3apojiblilia (3MOpUOHa/MbHAs WHAYKLMS).
3ak/iafka T[laHa CTPOEHHsI JKMBOTHOTO KakK pe3y/jbTaT HepapXuuecKux
B3aUMOJIENCTBUIM TeHOB. BiusiHue Ha 5MOpHOHANbHOE pasBUTHE pa3/IMUHBIX
(haKTOpPOB OKPYKaroIlleu Cpe/ibl.

Poct u pa3Butve XUBOTHBIX. [locTamOpuoHanbHBIA TiepuoA. [Ipsmoe u
HerpsiMoe pa3Butve. Pa3putue ¢ wmeramopdo3oM Yy 6ecro3BOHOUHBIX U



TO3BOHOYHBIX JKUBOTHBIX. BHO/OrMyeckoe 3HaueHWe TMPSIMOr0 W HENpSIMOro
pa3sBUTUS, UX PaCIpOCTpaHeHue B mpupoze. Twumbl pocTa >XMBOTHBIX. PaKTOPbI
PeryJisiiiiy POCTa >XMUBOTHBIX U uesioBeKa. CTauu TTOCTIMOPHOHA/ILHOTO Pa3BUTHS
y KUBOTHBIX U yesioBeKa. [Teprobl oHTOreHe3a yesioBeka. CTapeHre U CMepTh Kak
OrosIoruecKyre TpoIecchl.

Pa3mMHO)KeHHe U pa3BuUTHe pacTeHuil. ['ametodutr u cropodut. Meiio3 B
JKU3HEHHOM IMK/ae pacTeHui. (OOpa3oBaHHe CIrop B IIporjecce Metio3a.
Iamertorenes y pacrenud. OI/I0AOTBOpeHWe U pa3BUTHE PACTUTENIbHBIX
opraHu3moB. [IBoiHOe OIJI0/JOTBOPeHHe Y I[BETKOBBLIX pacTeHui. Obpa3oBaHue U
pa3sBUTUe CeMeHMU.

MexaHu3Mbl perysiiud OHTOTeHe3a y PaCTeHUH U KUBOTHBIX.

JleMoHCTpanuu

[Toptpetsr: C. I'. HaBawmuH, X. IlnemaH.

Tabmuibl 1 cxembl: «BereraTvBHOe pa3sMHOXKeHHe», «Turbl 6Gecrionoro
pasMHOXeHUus1», «Pa3MHOXeHHWe XIaMUAOMOHAAbl», «Pa3MHOXeHHe 3BIJIEHbI»,
«Pa3MHOXeHUe TUIpbl», «Meio3», «XpoMocoMbl», «['ameToreHes», «CTpoeHUe
SULIEK/IeTKM U criepMaTto3ou/ia», «OCHOBHBIE CTaZiuM OHTOreHe3a», «[Ipsmoe u
HemnpsiMoe pa3BUTHUe», «Pa3BUTHe MaWCKOro Xyka», «Pa3BUTHe CapaHuu»,
«Pa3BuTne nArymku», «/IBolHOe OIIOJIOTBOPEHHE Yy LIBETKOBBIX pPaCTEHU»,
«CTpoeHMe CeMsIH OJHOZOJIbHBIX U ABYAOJbHBIX PaCTeHU», «KU3HEHHBIU LUK/
MODCKOW  KamycCTb», <«JKU3HEHHbIM ILUKJI MXa», «KW3HEeHHbIA LUK
MarnopoOTHUKA», «’ KU3HEHHBIN LIUKJT COCHbI».

Ob6opyaoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIIperiapaThl SIMIEKIeTOK U
CIIepMaTo30u/10B, Mojienb «LIUK/I pa3BUTHS JIATYIITKW».

JIaboparopHasi padora «lI3yueHre CTpOEHHS TI0JIOBBIX K/I€TOK Ha TOTOBBIX
MUKpOIIperiapaTax».

IIpakTuueckas pabora «BbisiBleHWe TIPU3HAKOB CXOACTBA 3apojblllieid
TO3BOHOYHBIX YKUBOTHBIX».

JlaGopaTopHast padora «CTpoeHHe OpraHOB pa3MHOXKEHHS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — HayKa 0 HaC/IeACTBEHHOCTH M WU3MEHUMBOCTHU
OpPraHu3MoB

WcTopusi CTaHOB/IEHHSI W Pa3BUTHS TeHETHMKW KakK Hayku. Paboter T
Mengens, I'. ne ®pusa, T. Moprana. Posb oTeyeCcTBeHHBIX YUEHBIX B pa3sBUTUU
reHeTrkd. Pa6otel H. K. Konbijora, H. 1. BaBunora, A. H. benosepckoro, I'. .
Kaprneuenko, FO. A. ®ununuenko, H. B. TuMmodeeBa-PecoBckoro.

OcCHOBHBIe TeHeTUYeCKUe MOHATHUS U CUMBOJIbL. ['OMOJIOTMYHBIE XPOMOCOMBI,
ajuie/ibHble TeHbl, a/JbTePHAaTUBHbIE TPU3HAKW, AOMMWHAHTHbIA U pPel|eCCHUBHBIN
TIpU3HAK, TOMO3UI'0Ta, FreTePO3UroTa, YUCTasl JIMHUS, TUOPU/IbI, TeHOTHII, (PeHOTHII.
OCHOBHbIe ~ MeTOJbl ~ Te€HeTHUKU: TUOPUAOIOTUUYECKUM,  I[UTOIOTMUeCKUM,
MOJIEKY/ISIPHO-T€HEeTUYEeCKUU.

JleMoHCcTpanuu



[Toptpetsl: I'. Mengens, I'. ge ®pus, T. Moprax, H. K. Kosasuos, H. U.
BaBunoB, A. H. benosepckuid, I'. 1. Kaprieuenko, FO. A. ®ununuenko, H. B.
Tumogees-PecoBckuii.

TabsuIe! ¥ cxeMbl: «MeTo/[bl TeHeTUKW», «CXeMbl CKPeI[UBaHHUs».

JlaGopaTropHas pabGora «/Ipo3oduna Kak OOBEKT TreHeTUYeCKUX

HCC/IeIOBaHUM».
Tema 12. 3aKOHOMEpPHOCTH HaC/Ie/JCTBEHHOCTH
MoHorubpuHoe ckpeiyBaHue. [lepBblii 3akoH MeHJens — 3aKOH

elnHOOOpa3usi TMOpU0B MepBoro rnokosieHus. [IpaBuio foMuHMpoBaHus. BTopoii
3aKOH MeHziensi — 3aKOH paciierieHdsi NPU3HakoB. Lluronornyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpell[iBaHus. ['UoTe3a UuCTOThI ramMeT.

AHanusupymoljee ckpelrBaHve. [IpoMe)XyTOUHbIM XapakTep Hac/ieOBaHUS.
Pacuiernienre npu3HakoB Py HEIIOJIHOM JJOMUHUPOBAHUU.

MurnbpuaHoe ckpeliBaHue. TpeTuii 3akoH MeH/ie/nsi — 3aKOH HEe3aBUCHUMOTO
Hac/leOBaHUs  TPU3HAKOB. [luTo/sloTMUeCKMe  OCHOBBI  JAUTHOPUTHOTO
CKpeLMBaHUSI.

CueruieHHOe Hacse/joBaHue Tipu3HakoB. Pabotel T. Moprana. CijernieHHoe
Hac/e[j0BaHWe TIeHOB, HapylleHWe CLeIUIeHUsT MeXAy TreHaMu. XpOMOCOMHast
Teopus Hac/e[,CTBeHHOCTH.

['eHeTrKa nosa. XpOMOCOMHBIM MeXaHWU3M OlpeZiesieHHs Iosia. AyTOCOMBI U
MOJIOBble XPOMOCOMBI. ['OMOramMeTHbIM U TreTeporaMeTHbIM Moj. ['eHeTHueckas
CTPYKTYypa I0JIOBbIX XpoMocoM. HacsieqoBaHue 1pr3HaKkoB, CLEIJIEHHBIX C TT0JIOM.

['eHOTUN Kak Lje/10CTHas cucreMa. [neroTpomnuvst — MHOXKeCTBEHHOE IeUCTBHe
reHa. MHOXeCTBeHHbIM asienn3M. B3aumozenucTBhe Heasule/IbHbIX T'eHOB.
KomruiemenTapHOCTh. Jnuctas. [lonmmepus.

['eHeTMUYECKUM KOHTPOJIb Pa3BUTHSA paCTeHUM, >XUBOTHBIX U 4YesOBeKa, a
TaKke (U3UOJIOTMUECKUX TMPOLIeCCOB, TMOBeeHHWsT U KOTHUTUBHBIX (DYHKI[UH.
['eHeTHUeCKWe MeXaHW3Mbl CUMOHOTeHe3a, MeXaHU3Mbl B3aMOZIEMCTBUST «XO3SIMH
— Mapa3uT» U «XO03fUH — MHUKpPoOHOM». ['eHeTMueckKue acreKTbl KOHTpOJIS U
V3MeHeHMs Hac/leICTBeHHOM MH(OpMaLy B TTIOKOJIEHUSIX KJIeTOK MU OPraHUu3MOB.

JleMoHCcTpanuu

[Toptpetsl: I'. Mengens, T. Mopras.

Tabmuibl U cxeMbl: «[1epBbIM M BTOPOM 3aKOHbI MeHzens», «TpeTuii 3aKoH
Menpens», «AHanusupyroljee CckKpellivBaHue», «HerosiHoe [JOMUHUpPOBAHUE»,
«ClleryieHHOe Hac/je/ijoBaHHWe TIPU3HAKOB Yy JApo3odumbl», «['eHeTHKa MoJa»,
«Kapuotun uenoBeka», «Kapuotun gpo3odunib», «KapuoTunm —OTHULBD»,
«MHOXXeCTBeHHbIN a/ienusM», «B3aumMoelicTBre reHOB».

Ob6opymoBaHue: Mofenb [/ /AeMOHCTPALMKM 3aKOHOB eJuHOo00Opa3us
ruOpyJIOB TI€PBOTO TIOKOJIEHWSI W paclleTyieHusl TPU3HAKOB, MOJeNb [Jist
JIeMOHCTpaLlii 3aKOHAa He3aBUCUMOIO Hac/e[j0BaHUS I[IPU3HAKOB, MOJeJb IS
JIeMOHCTpaLMM CLeTJIeHHOTO0 Hac/e/l0BaHWs IIPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKporipenapar: «/lpo3oduar».



IIpakTuueckasa pabora «M3yueHWe pe3y/bTaTOB MOHOTMOPUAHOIO
CKpeLUBaHus y AP030(UIbD».

IlpakTHyeckasa  pabora  «/I3yueHue  pe3ynbTaTOB  AWTHOPUIHOTO
CKpeILUBaHus y APO30(UIbD».

Tema 13. 3aK0OHOMepPHOCTH U3MEHUYUBOCTH

B3aumogzelicTBUe TreHOTUNAa W Cpefbl MpU  (POPMHUPOBAaHUM (PEeHOTUIA.
/3MeHUMBOCTh NMPU3HAKOB. KauecTBeHHbIe W KOJMYECTBEHHbIE MPU3HAKU. BH/bI
V3MEeHUMBOCTU: HeHac/le[,CTBeHHasl U Hac/leICTBeHHasl.

MogudukalionHass W3MeHUuMBOCTb. Posib  cpefpl B (pOPMUPOBaHUU
MOAU(PUKALIMOHHOM W3MeHUYMBOCTU. HopMa peakijuu rpu3Haka. BapualldoHHBIM
psif, U BapuauuoHHasi KpuBasi (B. WoranHceH). CBoiicTBa MOAU(PUKALIMOHHOM
V3MEeHUUBOCTHU.

['eHoTUTNIMYECKast U3MeHUMBOCTb. CBOKCTBA T€HOTUITMUYECKON U3MEeHUYMBOCTH.
Bu/ibl TeHOTUTNIMUECKON M3MeHUMBOCTH: KOMOMHATHBHAsI, MyTalLlMOHHas.

KoM0uHaTHBHasg W3MeHUMBOCTh. Meli0o3 U TIOJIOBOM TMpOIjecC — OCHOBA
KOMOWHATHBHOM M3MeHUYUBOCTH. Po/ib KOMOMHATUBHOW M3MEHUHMBOCTU B CO3/JaHUU
reHeTHYeCKOro pa3HooOpasusi B mpejiesiax OJHOr0 BU/a.

MyTalioHHass W3MEHUMBOCTb. BuAbl MyTaluii: TreHHble, XPOMOCOMHBIE,
reHoMHble. CriOHTaHHble M  WHJYLMPOBaHHble MyTalWW. SlgepHble U
LMTOIUIa3MaTHyeckve MyTaluu. CoMaTvyeckrde U TOJ0Bble MyTaluu. IIpuunHbI
BO3HUKHOBEHUSI MyTalui. MyTareHbl ¥ UMX BJ/IMSHAE Ha OpraHU3MBI.
3aKOHOMEpPHOCTU MYTAI[MOHHOI0 Tipoliecca. 3akOH TOMOJIOTMYECKUX pSiZioB B
HacseqcTBeHHOU W3MeHunBOCTU (H.M. BaBuioB). BHesimepHass M3MeHUMBOCTh U
Hac/aeICTBEHHOCTb.

OnuzeHemuka U 3NU2EHOMUKA, pO/Ab 3Nu2eHemuyeckuXx ¢akmopos 8
HAac1e008aHUU U U3MEeHUYU8OCMU (heHomunuyeckux Npu3HaKkog8 y Op2aHu3Mos.

JeMoHCTpanuu

[Toptpets!: I'. ne ®pus, B. MoranHcen, H. 1. BaBusos.

Tabmupl u cxembl: «Bugel usMeHunBOCTH», «MoaubuKalMOHHas
V3MEeHUHBOCTb», «KomburHaTBHast V3MEeHUHBOCTbY, «Merios»,
«OrnnogoTBopeHue», «['eHeTHueckue 3aboieBaHNs ueioBeKa», « BUabl MyTaluii».

Ob6opynoBaHue: uBble U repbapHbie 3K3eMILISIPhl KOMHATHBIX DPAaCTeHUH,
pPUCYHKHU ((poTorpadun) )KMBOTHBIX C Pa3/IMUHbIMU BUJaMH M3MEHUHUBOCTH.

JIaboparopHasi pabora «WccnepoBanue 3aKOHOMEPHOCTeu
MOJU(PUKALIMOHHOM UW3MeHUMBOCTU. [locTpoeHue BapualMOHHOrO psija |
BapUaLMOHHOW KPUBOW».

IIpakTuueckasas pabora «Mytaiuu y 7Apo3oduisl (Ha TOTOBBIX
MHUKpOIIpernaparax)».

Tema 14. I'eHeTHKa yes10BeKa

Kapuotun yenoBeka. MexayHapojHasi MporpaMmma HCC/Ie[lOBaHUsI TeHOMa
yesioBeKa. MeTopl  M3y4yeHMs] TeHeTHMKM YejloBeKa: TreHeasloru4yecKuH,
OTM3HELIOBBIH, LUTOT €HeTUYeCKUM, MONYJIALIMOHHO-CTaTUCTUYECKHUH,
MOJIEKYJIIPHO-TeHeTUYEeCKHUH. CoBpeMeHHoOe orpezeneHue reHOTHUIIA:



TOJTHOT€EHOMHOE CeKBeHHMPOBaHWe, FeHOTUNMPOBAaHWE, B TOM UKCJIe C TOMOILBIO
[1LIP-ananu3a. HacnencrBeHHble 3ab0sieBaHus uesioBeKa. ['eHHbIe 1 XPOMOCOMHBIE
Oosie3nn uesioBeka. bose3HW C Hac/eACTBEHHOW Ipe/ipacIioyioKeHHOCTHIO.
3HaueHWe MeJIULIMHCKOW T'eHeTUKH B MpeJoTBpallleHUHd U JIeUeHUU TeHeTUUYeCKUX
3abo/ieBaHUl ueioBeKa. MeauKo-TeHeTHUeCKoe KOHCY/IbTHpOBaHHe. CTBO/IOBbIE
K/1eTKU. [loHsITHe «TeHeTUUecKoro rpysa». JTUUYeCKHe acrheKTbl UCCIeOBaHUN B
00/1acTy pe/lakTUPOBAHUSI TeHOMA M CTBOJIOBBIX KJ/IETOK.

'eHeTnueckre (AKTOpPbl TOBBIIEHHOW UYBCTBUTEIBHOCTU uesioBeKa K
(bur3nUecKoMy U XMMUUECKOMY 3arpsi3HEeHHI0 OKpY>Karollleil cpefibl. ['eHeTHuecKast
TpeipacrioyioKeHHOCTh Ue/l0oBeKa K MaTo/IOTHUSIM.

JleMoHCTpanuu

Tabsuipl U cxembl: «KapuoTun uenoBeka», «MeTofbl U3yueHUs] TeHETHUKU
ye/ioBeKa», «['eHeTHuecKue 3a00/ieBaHMs Ue/IOBEKa».

IIpakTuueckas padora «CocTaBieHre ¥ aHa/IU3 POAOCTOBHOM».

Tema 15. Cesrekusi opraHnu3sMoB

JoMecTukalss ¥ CejieKUUsl. 3apoXKAeHue CejleKLUM W [IOMeCTHUKaLUU.
Yuenne H. W. BaBumoBa o IleHTpax TMpPOMCXOXKAEHUss W MHOrooOpasus
KYJIbTYPHBIX pacTeHuM. Poib cenekiyyd B CO3[aHUM COPTOB PAacTe€HUW U TIOPOJ,
KUBOTHBIX. COpT, mMOpoAa, IUTaMM. 3aKOH TOMOJIOTUYECKUX PSIJOB B
Hac/leCTBeHHOM uW3MeHunBocth H. . BaBuioBa, ero 3HaueHue s
CeJIeKLIMOHHOM PaboThI.

MeTobl CeneKIIMOHHOM paboThl. VICKyCcCTBeHHBI OTOOp: MacCOBBIA H
VIH[IBU/1y &JIbHBIU. OTanbl ~ KOMOMHALIMOHHOW  CeJIeKLWH. WcnbiTanne
rpou3BoAuTeNiell 10 moToMCTBY. OTOOpP MO TeHOTUIY C TIOMOIIBIO OLIeHKH
(heHOTHIIAa TOTOMCTBA ¥ OTOOP MO TeHOTHUITy C oMOIIbIo aHamu3a [JHK.

VcKycCTBeHHbIE ~ MyTareHe3 KaK  MeTOZ,  CeJIeKIJMOHHOW  paboThI.
PaialiMOHHBIA YU XUMUYECKUM MyTareHe3 Kak UCTOYHUK MyTalldi y KyJIbTYPHBIX
¢opm opranu3MoB. Vcrnosib30BaHWe TE€HOMHOIO peJaKTHPOBAaHUS M METO/0B
pekoMmbuHaHTHBIX [JHK a71s1 1ToTydeHyst HCXOHOTO MaTepuasia Jijisi CeJIeKIIUM.

[Tonyuenue TIO/TUTL/IOU/OB. BuyTpusumoBas rubpuan3aLys.
BAu3KopoACcTBeHHOe — CKpelliBaHWe, WaM  WHOpuguHT.  HepopcTBeHHOe
CKpellliBaHWe, Wiu ayTopuauHr. ['eTepo3uc ¥ ero mpuuuHbl. Kcrmonb3oBaHue
rerepo3uca B cesekimu. OtjanéHHas rubpugusauus. [Ipeogonenve Gecriogust
MeXBUAOBLIX TMOPUIOB. JlOCTY)KeHHs CeNleKIIUU paCTeHU U XKUBOTHBIX. «3e/1€Has
pesooyusi».

CoxpaHeHHe M U3ydyeHHe reHeTUUeCKHX peCypCOB Ky/JIbTYPHbIX pacCTeHUM U
WX JUKUX poAvued i1 CO3[aHUS  HOBBIX COPTOB W TMOpH/OB
CeNbCKOXO3MCTBEHHBIX  KY/JAbTyp. M3yueHue, COXpaHeHue U  ynpaeieHue
2eHeMUuYeCKUMU pecypcamu CeabCKOXO0351UCMBEHHbIX U NPOMbICA08bIX HCUBOMHbIX
8 Ye/sx yaydleHuUs1 CyujeCcmeayroujux u co30aHuUsi HOBbIX NOPOO, AUHULL U KPOCCO8, 8
mMoM uyucne C NpuMeHeHUeM COBPEeMEHHbIX MemoO008 HAYUHbIX UCCAe008aHUll,
nepeoosbix udetl U NnepcneKmMueHbIX MexHoA02ULl.

JeMoHCcTpanuu



IToprpetsl: H. W. BaBunos, M. B. Muuypun, I'. [I. Kaprneuenko, II. II.
JIykbsineHKo, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

TabsuIel U cxeMbl: «LIeHTPbI MPOUCXOXKIEHUS U MHOT000pa3ust Ky/IbTYPHBIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PSIOB B HAC/JeICTBEHHOW W3MEHUHBOCTUY,
«MeTo1pl cenekiun», «OTnanéHHas rubpuan3anus», «MyTareHes».

JlaGopaTopHasi padora «/I3yueHre COPTOB Ky/IbTyPHBIX PaCTeHUU U TIOPOJ
JIOMAlLLIHUX KUBOTHBIX».

JIaboparopHasi padorta «/3yueHre MeTO/I0B CeIeKIIUA PaCTeHH».

IIpakTuueckas padora «I[IpyBHUBKa pacTeHU».

IKcKypcusi «OCHOBHbIE MeTOAbl U [OCTW)KEHMSI CeJIeKL[UM pacTeHuu |
JKABOTHBIX (Ha CeIeKLIMOHHY0 CTaHLIUIO, TJIEMEHHYO bepmy,
COPTOMCITbITaTeIbHBIA  yUaCTOK, B TeIIMUHOEe XO035HCTBO, B JiabopaTopuio
arpoOyHUBEpPCUTETa WM HAyUHOTO LIeHTPa)».

Tema 16. BOTexXHO/IOTUSI U CHHTeTHYeCcKasi 0moiorus

OOBeKThI, MCMOJb3yeMble B OMOTEXHOJIOTUM, — K/IeTOUHble W TKaHEBbIe
KYJIbTYPHI, MUKPOOPraHU3MBbl, 150:4 XapaKTepUCTHKA. TpaguLoHHas
OvoTexHO/IOTHSA:  Xyie0oreueHre, TIOJlydeHHe KHWC/IOMOJIOUHBIX — ITPOJYKTOB,
BUHOZeMMe. Mukpobuosornueckuii cuHTe3. OOBEKTbI MUKPOOMOIOTHUeCKUX
TexHoorui. [Tpor3BoACTBO Oesika, aMUHOKHC/IOT U BUTAMUHOB.

Co3paHue TeXHOJIOTMM M UHCTPYMEHTOB 1le/IeHarpaB/IeHHOTO U3MeHeHUsl U
KOHCTPYUPOBaHUSI TEHOMOB C LieJIbIO T0JIyYeHHUs] OPraHU3MOB M UX KOMIIOHEHTOB,
coJieprKallyx He BCTPeYAoIIecs B IPUpo/ie OMOCHHTeTUUeCKHe TTyTH.

KrnetouHasi urxeHepusi. MeToibl KyJIbTYphbl KJIETOK M TKaHEM paCTeHUU U
KUBOTHbIX. Kpuobanku. Comatuueckas TruOpuAu3aliusi W COMaTUUeCKUM
smbpuoreHe3. lVcrosib30BaHre TaluiOWOB B CeleKuu pacteHuil. [losmyueHue
MOHOK/IOHA/IbHbIX aHmumes. Mcnonab308aHue MOHOK/IOHA/IbHbIX U NOAUK/AOHA/bHbIX
aHmumen 6 MeduyuHe. VICKyCCTBEHHOe OIJIO/IOTBOpeHHe. PeKOHCTpyKIus
SIULEK/IeTOK 1M K/IOHMPOBaHWe >KMBOTHBIX. MeTo/| TpaHCI/JIaHTal[UX si[iep K/EeTOK.
TexHonoz2uu 0300poe/eHus, Ky/Ibmueupo8aHusi U  MUKPOKJIOHA/bHO20
DA3MHOXCEHUS! CeNbCKOX0351UCMBEHHbIX KyAbmyp.

XpoMocOMHasi Y TeHHasi WHXeHepus. VICKyCCTBeHHbIM CHUHTE3 TeHa W
KOHCTpyupoBaHue pekoMOWHaHTHBIX [THK. Co30aHue mpaHceeHHbIX Op2aHU3MO8.
JocTmkeHWss ¥ NEepPCHIeKTUBbI  XPOMOCOMHOM Y T€HHOM  WH)KEHEepHUU.
OKosoruueckre 1 3Tuueckre mpob/ieMbl TeHHON WH)KeHePUH.

MeaunuHCKHe O0rMoTexHoMoruH. IToctreHomHast 1udposas meauiyHa. [TLP-
JUarHOCTUKa. MeTabO/OMHBIM aHaiu3, TeHOLIeHTPUYeCKUM aHaau3 TpoTeoMa
yesioBeKa Ui OLIeHKM COCTOSIHUSL €ero 370poBbsi. M crosib30BaHHe CTBOJIOBBIX
K/ieToK. TapretHas Tepanus paka. J3D-OmouH)keHepusi /s pa3pabOTKH
(dbyHJaMeHTa/llbHbIX OCHOB MeJUIIMHCKUX TEeXHOJIOTUM, CO3/jaHWsi KOMIIEKCHBIX
TKaHel coueTaHHWEM TeXHOJIOTHW TPEXMepHOro OMONpUHTHUHTA U cKaddonauHra
J/1s1 pellieHus1 3a/iau MepCcoHaTM3UPOBAaHHON Me/JULIVHBI.

Co3zaHre BeKTOPHBIX BakKIMH C Iiesibi0 obecriedeHUss KOMOWHHUPOBAHHOMN
3anmMThl OT BO30ymuTesneii OPBU, ycTraHOBJeHWe MOJIEKY/ISPHBIX MeXaHW3MOB



dbynkiumonrpoBanuss PHK-cozepykailiix BUpPYCOB, BbI3BIBAIOIMX 0COO0 OMacHbIe
3abosieBaHus yesioBeKa U )KUBOTHbIX.
JleMoHCcTpanuu
Tabsuipl U cxembl: «VIcrnonb30BaHME MUKPOOPTaHU3MOB B TIPOMBILLIZIEHHOM
TIPOM3BOJCTBeY», «KiieTouHasi HHXeHepus», «['eHHasi UH)KeHepUsi».
JIa6opaTopHasi pabora «/3yueHre 00eKTOB OMOTEXHOTIOTUM».
IIpakTHyeckas padora «IlosyueHre MOTOUYHOKHC/IBIX TIPOAYKTOBY.
OkcKypcusa «buotexHonorus — BaKHeMllasi TPOM3BOJUTE/bHAs CUJa
COBPEMEHHOCTH (Ha O1OTeXHOIOruYeckoe TPOU3BO/CTBO)».

11 KJIACC

Tema 1. 3apoxjeHue U pa3BUTHe 3BOJIIOIUOHHBIX IpeACTaB/IeHHMHA B
Ouosiorun

OBosoljoHHass Teopuss Y. [lapBuHa. [IpeArnocbulkM BO3HUKHOBEHUS
JapBuHu3Ma. JK13Hb U HayuHas JedaTeibHOCTh Y. [lapBUHa.

[BKylye crsibl 3BoMIOLMUA BUAOB 10 Y. JlapBUHY (BbICOKast UHTEHCUBHOCTD
pPa3MHOXKEHHS OpraHM3MOB, Hac/e/[CTBeHHass W3MeHUMBOCTb, Oopbba 3a
CyIlI[eCTBOBaHUE, eCTeCTBEHHbIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuHTeThueckor Teopuu 3Bosoluu (CT3). HeliTpanbHas
Teopusi 3BomoIMM. CoBpeMeHHass JBOJIIOLMOHHAsE OuWosorus. 3HaueHHe
3BOJIFOLIMOHHOM T€OpHH B (POPMUPOBAHUM eCTeCTBEHHO-HayYHOW KapTHUHBI MUDA.

JleMoHCTpanuu

[Toptpetsl: Apuctotesnb, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krorbe, Y. [lapBuH, C. C. UetBepukos, U. U. [lImaneraysen, k. XongenH, . K.
benses.

Tabmuibl U cxeMbl: «Cucrema >kuBoud mnpupozabl (o K. JIuHHero)»,
«JlectHuja >xuBbBIX cywectB (ro Jlamapky)», «MexaHusm (HOpPMHUPOBaHUSA
TIPUCITOCOOIEHN y pacTeHMd W >KUBOTHBIX (110 Jlamapky)», «Kapra-cxema
MapipyTa myreiiiectBus Y. [lapeuHa», «Haxoaku Y. [lapBuHa», «PopMbl 60pbOBI
3a CyliecTBoBaHHWe», «I[lopogel ronybei», «MHoroobpasue Ky/abTypHBIX (HhOpM
KarycTbl», «[1opofibl JOMAIIIHUX >KUBOTHBIX», «CxeMa 00pa30BaHHsI HOBBIX BUIOB
(mo Y. [lapBuHy)», «(CxemMa COOTHOLIEHMS [JBWXKYIIUX CHUJ 3BOIOLUN»,
«OCHOBHBIE TI0JIO)KEHUS] CUHTETUUECKOU TEeOPUH 3BOJTFOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ pe3y/ibTaThl

[Tonynsauus Kak 37ieMeHTapHas efuHuLa 3Bo/moLyd. CoBpeMeHHble MeTO/bl
OLIEHKM TeHeTHYeCKOTro pa3HooOpa3usi M CTPYKTYpbl Tomyssiuii. M3meHeHue
reHo)OHJa TOMY/ISIMM KakK >J/IeMEeHTapHOe 3BO/IFOLMOHHOE siBJIeHHWe. 3aKOH
reHeTuueckoro paBHoBecusi [)x. Xapau, B. Batin6epra.

OnemeHTapHble (aKTOpbl (ABWKYILME CU/bI) SBOJIIOLMU. MyTal[MOHHbBIN
nporiecc. KombOuHaTuBHasg u3MeHUMBOCTh. /[lpeiip TrTeHOB — ciydaiiHble
HeHaripaB/ieHHble W3MEHeHWsi YacToT asviejied B monmyasauusx. OddekT
ocHoBaTesisl. JD¢pgekm OymbLiouHO20 20pabiwika. CHUdCeHUe 2eHemuuecko20



pasHoobpa3sus: npuuuHbl u caeocmeus. IlposieneHue 3gpgekma Opeticha 2eHos 8
bonbwux U Manablx  nonyaayusax. Mwrpaiuu.  V30ns1usi  TIOMYJISLIAMN:
reorpacduueckas (MpocTpaHCTBeHHasi), OMooruueckast (pernpoAyKTHBHA).

EctecTBeHHBIM O0TOOp — HampaB/sOMUNA  (akTOp 3BOIOIUH. DPOpPMBI
eCTeCTBEHHOTO  oTOopa: [ABWKYILWM, CTaOWIM3MPYIOUIUM,  pa3pbIBarOIIUi
(mu3pynTyBHBIN). [TooBoM oTOOP. BO3HMKHOBEHWE W 3BOJIOIMS COLIMAIBLHOTO
TOBe/IeHUs )KUBOTHBIX.

[Tpucrioco6/1eHHOCTh ~ OPTaHU3MOB ~ KakK  pe3y/ibTaT  MHUKDPO3BOJIIOLIUM.
Bo3HUKHOBeHHe  TIpUCIIOCOO/ieHuit y  opraHu3moB.  ApoMopdo3bl  H
uavoazanTauyy. [IpumMepsl Mprcocob/ieHnii y opraHu3MoB: MopdosiorThuuecKue,
dusnonornueckre,  OuoxumMudeckue,  TioBefleHYeckre.  OTHOCHUTENLHOCTB
TIPUCIIOCOO/IEHHOCTU OPraHU3MOB.

Buja, ero kpurepuM U CTPyKTypa. Buzoobpa3oBaHue Kak pe3yJbTaT
MUKpO3BO/MOLMU. M3omsims — KiaoueBoW (akTop BujgoobpasoBanus. Ilytu u
crocobbl BH1000pa3oBaHus: ajyionaTpuyeckoe (reorpaguueckoe),
CUMIIaTpUUecKoe  (3KOJIOTUYECKOe), «MTHOBEHHOE» (monunionau3arys,
rubpuau3anyis). JmiTenbHOCTb SBOJIIOLMOHHBIX TPOLIECCOB.

MexaHu3mbl GOPMUPOBaHUSL OUOOTHYECKOTO pa3HOOOpa3usl.

Ponb  3BOMIOLIMOHHOW  Ouosiorid B pa3paboTKe HayuyHbIX MeTO/OB
coxpaHeHHus1 6ropa3Ho00Opa3vsi. MUKPO3BOIOIMS Y KO3BOJTIOLMS TTapa3svuTOB U UX
X03sieB. MexaHu3Mbl ()OPMUPOBaHUS YCTOMUMBOCTHA K aHTUOMOTUKAM M CTIOCOObI
6opbOkI C Hell.

JleMoHCTpanuu

[Toptpetsr: C. C. UeTBepukosB, 3. Mawup.

Tabnuipl U cxeMbl: «MyTalMOHHAsE W3MEHUMBOCTh», «[lomyssiiuoHHas
CTPYKTypa Bufia», «Cxema MposiB/ieHus1 3aKoHa Xapau—Baiin6epra», «Buxyiiue
CUJIbl 3BOTIOLIMN», «DKOJIOTMUecKasi M30/sIusl TTOMyJIsILUA CeBaHCKOM (hopesn»,
«[eorpadrueckass M30/SUST  JUMCTBEHHUI[bI CHOMPCKOM W  JIMCTBEHHUI[BI
JlaypCKoi», «ITomynsiMoHHbIe BOTHBI YUCIEHHOCTH XUIITHUKOB U )KepTB», «CxeMa
JNEeNCTBUS eCTeCTBeHHOro otTbopa», «®PopMbl 0OOpHOBI 3a CyIIeCTBOBaHHEY,
«MHayCcTpUanbHbIi MeslaHu3M», «KuBble HCKoraeMbie», «II0KpOBUTeTLCTBEHHAs
OKpacka >KUBOTHBIX», «[Ipegynpexparomnias OKpacka JKUBOTHBIX»,
«DPu3nosiornueckrie  ajanrtaun», «IIpucrocobieHHOCTh OpraHu3MOB W eé
OTHOCHUTE/IbHOCTb», «KpuTepuu Bupa», «Buabl-gBOMHUKW», «CTpyKTypa BUZA B
npupoge», «Crocodbl BH000pa3oBaHus», «I'eorpaduueckoe BH000pa30BaHHe
TPEX BUJOB JIaHJBIIIEN», «IKOJIOrMUecKoe BU000pa3oBaHHe BUJIOB CHHUI,
«[Tonumnonae! pacTeHuii», «KamycTHO-pejeuHbIid THOPHI.

Ob6opynoBaHue: repbapuu pacTeHUM, KOJIEKIIMM HACEKOMBIX, Uyuesia MTUL] U
3Bepeii C TIpUMepaMH pa3/IMUHBIX TPUCIIOCOOIeHNH, uyuesa TITHL] U 3Bepeu
pasHbIX BW/IOB, Trepbapuyd pacTeHWM OMM3KMX BUJIOB, 00pa30BaBIINUXCS
Pa3IMUHBIMUA CITIOCOOAMHM.

JlaGopaTopHasi pabora «BbisiBeHMe HW3MEHUHMBOCTU y 0cobell ofHOro
BU/JIa».



Jlaboparopnast pabora  «[IpucriocobseHrss  OpraHM3MOB W UX
OTHOCUTeJTbHasI 11e/1eC000pa3HOCTh».

JlaGopaTopHast pab6ora «CpaBHeHHe BHJOB 10 MOP(HOIOTUUECKOMY
KPUTEPUIO».

Tema 3. MaKkpo03Bo/1I0LiUA U eé pe3y/ibTaTbl

Metoapl uM3yueHUss MakposBoaroLMu. [laseoHTONIOTHUECKHME — MeTO/bI
y3yueHusi HSBomOLMM. [lepexogHble ¢GOpMbI M (UIOreHETHYeCKHe  PSbl
OpraHu3MOB.

Buoreorpajguueckue meToApl U3yueHus: 3BoyitoLMH. CpaBHeHHe (IOpbI U
dayHbl MaTepuKOB W OCTPOBOB. buoreorpaduueckue obmactu 3emsid. Bupsi-
9H/IeMUKU U PEJIUKTHI.

OMOpHro/IoTHUYeCKHe U CpaBHUTETbHO-MOPG0/IOTHYECKHe MeTOAbl W3yUYeHUs
5BOMIOLMH. ['eHeTMUeCKHMe MeXaHU3Mbl S5BOJIFOLMA OHTOreHe3a U IIOSIBJIEHUS
S5BO/IIOLIMOHHBIX ~ HOBLIECTB. ['OMO/JIOTMYHBIE U a@HAJIOTUYHbIE  OpraHbl.
PyaumveHTapHble  opraHbl M araBu3Mbl.  MoJIeKy/IIpHO-TeHeThYeCKue,
OvoxyMuuyeckie WM~ MaTeMaThyeckKue  MeTO[bl  W3y4eHWs  SBOJIFOL[UU.
['omonornunble reHbl. CoBpeMeHHble MeTOJbI TMOCTPOEHUSI (UIOreHeTUYeCKUX
JlepeBbeB.

XPpOMOCOMHBIE MyTaLjiy U 3BOJIFOLIUS TeHOMOB.

OO61e 3aKOHOMEPHOCTHU (TIpaBuU/ia) 3BOJIFOLUU. [IpuHyun cmeHbl yHKYuUll.
HeobOpaTMOCTb 3BOMIOLMU. AJanTHBHas pajAvalus. HepaBHOMEPHOCTb TeMIIOB
9BOJIFOLIUU.

JdeMoHCcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBaneBckuu, @. Mromnnep, 3. I'ekkenb.

Tabmuipl U cxeMbl: «DPUIOreHeTUUYECKUI psiJ JIOIIau», «APXeOorTepUKC»,
«3Bepo3yObie  smepbl»,  «Creronedans»,  «Punnoputel»,  «CeMeHHbIe
NaropoTHUKW», «buoreorpapuueckre 30HbI 3emn», «[lpeii(p KOHTUHEHTOBY,
«PenukTtbl», «HauanbHble cTaguyd 3MOPUOHANBHOTO Pa3BUTHS TIO3BOHOUHBIX
JKUBOTHBIX», «['OMo/lorMyHble ¥  aHajJlOrMyHble OpraHbl», «PyAUMeHTBI»,
«ATaBU3Mbl», «XpPOMOCOMHble HabOpbl YesoBeKa M IMMIIaH3e», «[J1aBHbIe
HaTIpaB/IeHUS IBOJIIOLN», «O0II[He 3aKOHOMEPHOCTH IBOJIIOLIAN.

Ob6opyznoBaHue: KOJIIEKI[UH, Tepbapuu, MY/ISDKM HWCKOTAaeMbIX OCTaTKOB
OpPraHM3MOB, MYJ/ISDKM TOMOJIOTUUHBIX, aHAJIOTUYHBIX, PYJAUMEHTapHbIX OPraHOB U
aTaBU3MOB, KOJIJIEKLIUM HACEKOMBIX.

Tema 4. IIpoucxoxpaeHue 1 pasBuTHe )XU3HU Ha 3emie

HayuHble TWTIOTe3bl MPOMCXOXKAEHUS >KU3HH Ha 3emye. AOuoreHe3
naHcriepmusi. [loHayuyHble Tpe/iCTaB/ieHUsI O 3aPOKAEHUU JKU3HU (KpealjuoHU3M).
['MnoTe3a MOCTOSIHHOTO CaM03apOXKJeHNs )KU3HU U eé onpoBep>keHue onbitamu .
Penu, JI. Crianinaniianwy, JI. ITactepa. [TporcxoxaeHue >KU3HU U aCTPOOUOIOTHSI.

OcHOBHbIE JTarlbl HeopraHu4eCcKou 9BOJIFOLIUU. [1naHeTapHas
(reonoruueckasi) JBOJIOLMS. XUMHUeCKasi 3BO/MOLMA. AOHOTeHHbIM CUHTe3
opraHvuyeckux Bewjects K3 HeopraHuueckux. Omeir C. Mwutepa u I'. FOpu.
O6pa3oBaHre TmosMMepoB U3 MoHOMepoB. KoatlepBaTHasi rumore3a A. U.



OnapuHa, runoTes3a rnepBuyHoro 0ysboHa k. XoJsigeiiHa, reHeTUUeCKasi TUTIOTe3a
I'. Ménnepa. Pubosumbl (T. Yek) u rumote3a «vupa PHK» Y. T'unGepra.
dopmupoBaHre MeMOpaH ¥ BOSHUKHOBEHHE TIPOTOKJ/IETKH.

Wcropuss 3emsii ¥ MeToAbl eé wusydyeHus. VIckoraemble oOpraHuveckue
octaTku. ['eoxpoHonorus u eé weroasl. OTHocuTeNbHasT W abCOMIOTHast
reoxpoHoJiorus. ['eoxpoHosiornyeckas I1Kasa: 30Hbl, 3pbl, [IEPUO/BbI, STIOXU.

HauvanbHble 3Tanbl OpraHMYecKou 3BOMOLMM. [losiBieHMe ¥ 3BOHOLIMA
TIePBBIX K/IETOK. DBOJIOLMS MeTabonm3Ma. BO3HUKHOBeHHE TIePBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIe OMOTIJIEHKH KaK aHaJIOT TepBbIX Ha 3emsie COOObIIecTB.
CtpomaTtonuTsl. IIpoOKapuoThI U 3YKapUOTHI.

[TpoucxoxaeHre 3yKapuoT (cuMmOuroreHes). BOMIOIMOHHOE TIPOMCXOXK/eHHe
BUpPYCOB. IIponcxoXzeHue MHOTOK/IETOYHBbIX OpraHuW3MOB. BO03HMKHOBeHHe
OCHOBHBIX FPYMIT MHOTOK/IETOYHBIX OPraHW3MOB.

OCHOBHBIE 3Tarbl 3BOJOLMKA BbICIIMX pacTeHui. OCHOBHbIE apOMOpP(O3bI
pacteHui. Bbixos pacTeHuid Ha cyimny. [losiBieHWe CIOPOBBIX pacTeHUUW U
3aBoeBaHre umu cymu. CemeHHble pacTeHus. [IpoucxoxKpeHHe 1[BeTKOBBIX
pacTeHuH.

OcCHOBHbIE 3Tarbl 3BOJIIOLMMA >KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bI
JKUBOTHBbIX. BeHjckas (ayHa. KemOpuiickuii B3pbIB — TIOSIBIEHHE COBPEMEHHBIX
TUMOB. [lepBble XOpAo0BbIe XUBOTHbIE. JKU3Hb B BOZe. DBOIOLUSA MTO3BOHOUYHBIX.
[Tpoucxoxaenve ampubuii u pentuuid. [IporcxokgeHre MIIEKOIUTAIOIUX |
ntul]. [lpuHuun kaoueBoro apomopdosa. OcBoeHue 0eCrO3BOHOUHBIMM U
TI03BOHOYHBIMU )KUBOTHBIMU CYIIIN.

Pa3BuTrie >XU3HU Ha 3emsie MO 5paM U TMepuojaMm: apxeu, MpPOTepO30H,
raseo3oii, Me3030H, KaiiHo30M. OOmjas  XapakTepucTHKa KaUMmara |
reoJIOrMYecKUx IpoueccoB. llosiBieHWe YW pacLBeT XapaKTepHbIX OpPraHW3MOB.
Yrneobpa3oBaHue: ero yCJIOBUS U BUsSIHYE Ha Ta30BbIM COCTAaB aTMOCHhEpHI.

MaccoBble BbIMUPAHHUS — 3KOJIOTUUECKHe KPU3UChI mpouuioro. IIpuumHbel u
CIeICTBUSI MaCCOBbIX BbIMHUpaHU. COBpEMEHHBIM SKOJOTMYECKUM KDU3UC, €ro
ocobenHoctH. [IpobeMa coxpaHeHust 6Mopa3HO00pa3us Ha 3eMile.

CoBpeMeHHasi CUCTeMa OpraHMuYecKoro mupa. [IpuHLuUMNBl KaaccuguKanuu
opraHu3moB. OCHOBHbIe CUCTeMaTHUueCKye IPyIiibl OPraHru3MOB.

JdeMoHCcTpanuu

[Toprpetsr: ®@. Pegu, JI. CriasiaHnany, J1. Ilacrep, Y. 1. MeuHukos, A. .
OmnapuH, Hx. XongenH, ['. Ménnep, C. Munnep, I'. FOpu.

Tabmuipbl 1 cxeMbl: «Cxema ombiTa @. Peau», «Cxema orbiTa JI. ITacTepa mo
W3YUYEeHUI0 CaMo3apoXkaeHus >XusHu», «Cxema onbita C. Mwuiepa, I'. FOpu»,
«JTanbl  HeOpraHWYecKoW  HSBOMIIOLMU»,  «['eoXpoHO/IOrMYecKass  IIIKasia»,
«HauasbHble 3Tanbl OpraHUyYeckou 3BO/MOLMMU», «CxemMa obpa3oBaHHUsl 3YKapHOT
nyTéM cumbuoreHesa», «Cucrema >XUBOW TMpupoAbl», «CTpoeHue BUpyCa»,
«Apomopdo3bl  pacTeHun», «PUHUOQUTBI», «OJHOKIETOUHBIE BOZOPOC/IN»,
«MHOroknetounble BoAopocan», «Mxu», «llamopoTHUKU», «l['010CEMEHHbIe
pacteHusi», «OpraHbl LBETKOBBIX pacTeHuN», «(Cxema pa3BUTHS >XUBOTHOTO



MUpa», «ApoMopdo3bl >XUBOTHBIX», «lIpocTeime», «KUIlIeUHOIOIOCTHBIEY,
«ITnockue yepBu», «YmeHucTOHOTMEY, «PBIOBI», «3eMHOBO/IHbIE,
«[Ipecmbikarommecs», «IItnnpl», «Mnekonutaroue», «Pa3BUTHe >KU3HU B
apXeuckKou spe», «Pa3BUTHe >KU3HU B MPOTEPO30MCKOU 3pe», «Pa3Butue >xu3Hu B
T1asIe030lCKOU 3pe», «Pa3BUTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BUTHe KU3HU B
KaltHO30MCKOU 3pe», «CoBpeMeHHasi CUCTeMa OPraHAYeCKOro MyUpa».

Ob6opynoBaHue: repbapyuy pacTeHWUW pa3/UUHLIX OT/[Ee/I0B, KOJJIEKI[UU
HaCeKOMbIX, BJIayKHbIe TIperapaThbl >KUBOTHbBIX, PAKOBUHbBI MOJIJTFOCKOB, KOJUIEKI[UU
WUIJIOKOXKUX, CKeJeTbl T03BOHOYHBIX JKMBOTHBIX, uyueja [MTHL, U 3Bepew,
KOJUIEKL[UM OKaMeHeJ/IOCTel, T0JIe3HbIX HWCKOIMAaeMbIX, MYJISDKM OpraHu4YecKrUx
OCTaTKOB OPraHU3MOB.

BupryanbHasa JjaboparopHasa pabGora «Mo/envpoBaHUe  OIbITOB
Mwuninepa—HOpu o rM3yuyeHUI0 abMOTeHHOTO CMHTe3a OPraHUUYeCKUX COeJUHEeHUN B
TIepBUYHON aTMocdepe».

JlaGopaTopHasi paGora «/3yueHHe M OITMCaHWe MCKOITAeMbIX OCTAaTKOB
JPEBHUX OPTaHU3MOB».

IlpakTHyeckasa pabdora «l3yueHre 0COOEHHOCTEM CTpPOeHHs pacTeHUM
PasHbIX OTZE/IOB».

IIpakTHyeckas padora «l/3ydyeHre 0coO€HHOCTEH CTPOEHUs TO3BOHOUHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxjjeHue yej10BeKa — aHTPOIOreHe3

Pa3pesnbl 1 3ajaui aHTPOIIOJIOTUXA. MeTobl aHTPOIIO/IOTHH.

CraHOB/ieHMe TIpe/iCTaB/ieHW O TPOMCXOXKJEHUU 4YesioBeKa. Pe/MruosHble
B033peHUsi. CoBpeMeHHbIe HayYHble TEOPUM.

CX0/1CTBO uesioBeKa € XKMBOTHbIMU. CrcTeMaThuYecKoe MoJIoKeHUe yesioBeKa.
CBupeTesnbCTBA  CXOACTBA  4YejiOBeKA C  JKMBOTHBIMU:  CPaBHUTEJILHO-
Mopdonoruueckue, sMOpHoIoTUYecKue, bu13mno/I0r0-6roXUMHUecKye,
roBejieHUeckre. OTIMUMs YesoBeKa OT >KUBOTHBIX. [IpsAMOXOXKAeHHe U KOMILIEKC
CBSI3aHHBIX C HUM TIPU3HAKOB. Pa3BuTHe r0JIOBHOTO MO3ra U BTOPOW CUTHA/JbHOU
CUCTEMBL.

Oewxyiue cusbl (hakTopbl) aHTpOTioreHe3a: OHo/IOTHUeCKre, COLfalbHbIe.
CooTHoliieHre 610/I0TMUeCKHX U COLMa/IbHBIX (JaKTOPOB B aHTPOTIOTeHe3e.

OcHOBHBIE CTaluu aHTporioreHe3a. PaHHUe uyesioBekooOpa3Hbie 00e3bsHbBI
(TPOKOHCYJIbI) ¥ paHHKE TTOHTHU/IbI — 00IIIMe MpeJKNA UeI0BeKOOOPa3HbIX 00e3bsH U
nmofield. ABCTpasoNUTEKU — ABYHOTHe MPeAKHU JiroAei. YeloBeK yMesibli, TepBbie
W3rOTOBJIEHUS OpyAuM TpyZa. YesoBeK MPSMOXOASIIMK U MEPBBbIM BBIXOZ JIFOAEN
3a mnpefensl Adpuku. UYenoBek reizenb0eprckuii — o0mMA  TIpeIOK
HeaH/|epTa/JbCKOr0 YesioBeKa M uesioBeKa pasyMHOro. UesoBek HeaHJepTa/lbCKUM
KaK BUJ JIOJleld XOMOJHOro KiuMarta. UesoBeK pa3yMHBIM COBPEMEHHOrO THIIA,
JIeHHCOBCKUM 4YesloOBeK, OCBOEHHWEe KOHTHHEHTOB 3a rmpejelaMu AQpPUKHU.
[TaneoreHeTrka v raaeoreHOMMKaA.

OBOJIONWSI COBPEMEHHOTO YesioBeKa. EcTecTBeHHBIH OTOOD B MOMYJISIUSX
yesioBeKa. MyTalMOHHBIM Tiporiecc U noauMopdusM. [lomysitioHHbIE BOJIHBI,



Jpeud reHoB, murpauus U «3(QQPeKT oCHOBATess» B MOMYJSLUSIX COBPEMEHHOTO
yesioBeKa.

YenoBeueckue pacel. IToHaTMe o0 pace. Bosblave packl: eBporeouHast
(eBpasuiickasi),  aBCTpajio-HerpouiHasi  (9KBaTropuajbHasi),  MOHTOJIOU[HAs
(a3uarcko-amepuKaHcKasi). BpemMsi U TyTdH paccesieHds uejioBeKa IO TUIaHeTe.
EqvHCcTBO  4yesioBeueckux  pac. HayuyHasg  HecoCTOSITeJIbHOCTb — pacv3Ma.
[Tpucrioco6/1eHHOCTh YesioBeKa K pa3HbIM  YCJIOBUSIM OKDY)KaroIlleid cpeibl.
BiusHue reorpaduueckoii cpeabl U Apeiidba TeHOB Ha Mop@osioruio U
(b13M0JI0THIO UeioBeKa.

MeXauclMIiMHapHble  MeToAbl B ¢u3nueckod  (OMOIOrHUYeCcKOn)
AHTPOMOJIOTUM.  OBOJIIOLIMOHHAS ~ @HTPOIOJIOTUS U [1aJIe0aHTPOMNOJIOTUS
yesI0BeYeCKUX IOMyJsLui. brocoryanbHble MCCneoBaHus TMPUPOAbI YeslOBeKa.
WccienoBaHue KO3BOJMIOLMY OMOIOTMYECKOT0 1 COLIMAIbHOTO B UesioBeKe.

JeMoHCTpanuu

[MToptpetsr: Y. JapsuH, JI. JIluku, 4. {. Porunckuii, M. M. I"'epacumos.

Tabuiibl ¥ cxembl: «MeTo/Ibl aHTPOTIOJIOTHN», «['0JTOBHOM MO3T ue/loBeKa»,
«YenoBekooOpa3Hble 00e3bsiHbI», «CKe/leT ueloBeKa W CKeJIeT IIHMIIaH3e»,
«PyIuMeHThI ¥ aTaBU3Mbl», «IBUXKYILe CU/Ibl aHTPOTIOTeHe3a», « IBOJIFOLIMOHHOe
[IpEBO  uejioBeKa», «ABcTpajonuTek», «UYenoBek ywmensiii», «UYenoBek
MPSIMOXOSIINMNY», «/eHnCOBCKUM yenoBek» «Heanaepranblpbl», « KpoMaHbOHILIBI»,
«ITpenku yenoBeKa», «Tarbl SBOJIFOLIMM UejioBeKa», «Packl uesioBeKa».

OGopyaoBaHue: MYJISDKM — OKaMeHelIoCTel, TIpegMeTOB MaTepuaabHOU
Ky/IbTypbl TIDEIKOB uejioBeKa, penpoAykuuu (dororpaduu) KapTuH C
MUGDOOTUYECKUMU U OMOIeNCKUMHU  CIO’KeTaMHU  TIPOUCXOKIEHUs] UesioBeKa,
doTorpaduu Haxo/l0K UCKOMAaeMbIX OCTaTKOB Ue/ioBeKa, CKesleT ueoBeKa, MOJeb
yeperia uveji0OBeKa W Yepera IIMMIIaH3e, MOJe/b KWCTU YelOBeKa M KUCTH
LIMMIIaH3e, MO/e/Ih TOpCa MPeIKOB ue/ioBeKa.

JlaboparopHasi palGora «/3yueHne ocobeHHOCTeli CTpOeHHsI CKeJeTa
yesi0BeKa, CBSI3aHHBIX C MPSAMOXOKIAEHUEeM».

IIpakTHyeckas padora «lI3yueHre 3K0/JIOTHUECKUX afjaNTallui UeloBeKa».

Tema 6. JkKo/siorMss — HaykKa 0 B3aMMOOTHOILLUEHUAX OPraHU3MOB H
HaJJOPraHU3MeHHbIX CUCTeM C OKpY)Kalolen cpefou

3apokieHre U pa3BUTHe 3Kosioruu B TpyjAax A. I'ymbonbara, K. @. Pynbe,
H. A. CeBepuioBa, 3. I'ekkensi, A. Tencimn, B. H. CykauéBa. Pa3gesibl U 3ajauu
5K010ThU. CBA3b 3KOJIOTUM C APYTUMH HayKaMHU.

MeTtoabl 3Kosiorud. IlosieBble HabsOeHNsA. OKCIIEPUMEHTBI B 3KOJIOTHUU:
npupofHble U jabopatopHblie. MojenvpoBaHe B 3KOJOTMM. MOHUTOPHHT
OKpYKaroliled cpe/ibl: TOKa/IbHbIN, periOHa/IbHbBIN 1 TJI00a/TbHBIMH.

3HaueHWe SKOJOTUUeCKHMX 3HaHUW [/l 4ejioBeKa. IJKOJIOTMYecKoe
MUPOBO33peHHEe KaK OCHOBa CBsi3ed 4ejioBeuecTBa C MpUpPOou. PopMHUpOBaHUE
5KO/JIOTUUeCKOU KY/IbTYPbl U 5KOJIOTUUECKOU IPaMOTHOCTH HaCeJIeHUs.

JleMoHCcTpanuu



[Toptpetsl: A. T'ymbonbar, K. @. Pynbe, H. A. CeBeplioB, 3. ['ekkensb, A.
Tenciu, B. H. Cykaués.

Tabmuibl U cxembl: «Pa3zesnbl 3Komorum», «MeToapl 3Komorun», «Cxema
MOHUTOPHHIa OKPY>KaroLL[el CpesibD».

JIabopaTopHas padora «3yueHue MeTO/IOB 5KOJIOTUYECKUX
HCC/IeIOBaHUM».

Tema 7. OpraHu3mebl U cpejia 00UTaHUA

OKosnoruueckre (akToOpbl MU 3aKOHOMEPHOCTH UX JelcTBusl. Knaccudukarys
9K0JIOTHUeCKUX (haKTOpOB: abrMoTHUecKre, OMOTHYeCKHe, aHTpororeHHbie. ObIue
3aKOHOMEPHOCTU JAeUCTBUSI 3KoJorhueckux (aktopoB. [IpaBuno munumyma (K.
Inpenrens, FO. JInbux). TosepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOHMOHTHBIE
OpraHU3MBbl.

Abuotnueckre dakrtopel. CBeT Kak 3Kooruueckuii dakrop. /[leiicTBue
pasHbIX YYaCTKOB COJHEYHOIO CIIEKTPa Ha OpraHU3Mbl. JKOJOTHYECKHE TPYIIIIbI
pacTeHU U >KUBOTHBIX TI0 OTHOLUIEHWIO K cBeTy. CHrHaabHasi poOJib CBeTa.
doTOomnepruovsMm.

TemmniepaTypa Kak 5Kojorudyeckuid (akrtop. [leiicTBuMe TeMriepaTypbl Ha
opraHu3Mbl. [TovKWIoTepMHbBIE ¥ TOMOWOTEPMHbIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEePMHbIE OPraHU3MBI.

Bna)kHOCTh KakK 3Kojiorudeckuii dakrop. IlpucriocobneHuss pacTeHui K
noJiiep>KaHuio BoAHoro OanaHca. Krmaccudukaiyiss pacTeHH MO OTHOLIEHUIO K
Bogie. [Tpucrioco6eHyst )KUBOTHBIX K M3MEHEHUIO BOJHOTO PEXKUMA.

Cpezabl 0bWTaHUS OpraHWU3MOB: BOZHAs, Ha3eMHO-BO3/YIIHasi, TIOUBEHHas,
riyOvHHAsE ~ TIOATIOUBEHHAs, BHYTpHUOpraHu3MmeHHas.  PU3NMKO-XUMUUECKHe
0CO0EHHOCTH Cpesi 00OWTaHWs OpraHu3mMoB. [Ipucriocob6eHusi OpraHu3MoOB K
JKW3HU B pPa3HbIX Cpejiax.

buonorvueckve putMmel. BHelliHMe W BHyTpeHHUe PUTMBIL. CyTOYHbIe U
roguuHbie puTMbl. [IpHcroco6/eHHOCTh OPraHMW3MOB K Ce30HHBIM H3MEHEeHUsIM
yCJIOBUM KU3HU.

KvsHeHHble Qopmbl  opranu3MoB. IloHsTHE O JKU3HeHHOW (opme.
JKusHeHHbIe (JOPMBI paCTeHUU: lepeBbsl, KYCTaDHUKHU, KYCTaDHUUKU, MHOTOJIETHHE
TpaBbl, O/HO/MIeTHHWE TpaBbl. JKW3HeHHble (OPMBbI >KMBOTHBIX: THAPOOHUOHTHI,
reoOHOHTBI, a3p00HOHTHI. OC00eHHOCTH CTpOoeHusT U 0Opa3a JKU3HH.

buotnueckre  QakTopel.  Buabl  OMOTHYECKMX  B3aUMO/IeHCTBUIA:
KOHKYDEHIIWsI, XUIIHAYeCTBO, CUMOMO03 U ero ¢opmel. [lapasuTi3m, Koormeparus,
MyTyaan3M, KOMMeHcaiu3M (KBapTHPaHTCTBO, Hax/ieOHUuecTBO). HeTpodurueckue
B3auMoieiicTBus  (Tommueckue,  (opuueckue, (Gabpruueckue). 3HaueHHE
OMOTUUeCKUX B3aUMOJENCTBUM [T CYIeCTBOBAHUsS OPraHM3MOB B cpefie
oburanus. [IpUHIUTT KOHKYPEHTHOTO UCKTFOUeHUSI.

JeMoHCTpanuu

Tabmuiel U cxeMbl: «3JKoJyiorThueckre (akTopbl», «CBETOBOHM CIIEKTp»,
«JKOJIOTUUeCKre TPYIIbl JKUBOTHBIX MO OTHOLLIEHUIO K CBETY», «TemnIoKpOBHBIE
JKUBOTHBIE», «XOJIOJJHOKDOBHbIE >XUBOTHbIe», «DU3HO0s0OrMUeckre ajarnraliuu



JKUBOTHBIX», «Cpefibl 00WTaHWS OpraHU3MOB», «bHOMOrMYeCKHe pPHUTMbI»,
«KusHeHnHole  (Gopmbl  pacTeHuil», «Ku3HeHHble  (OPMBbI  JKUBOTHBIX»,
«3JKocHucTeMa IMPOKOMCTBEHHOTO jieca», «JKOCHCTeMa XBOMHOro jeca», «Llernu
MMUTaHUS», «XUITHUUECTBO», «Ilapa3utusm», «KoHKypeHIUs», «CHUMOHO3»,
«KomMeHcanusm».

Ob6opyznoBanue: repbapuu pacTeHWMM U JKUBOTHBIX, TPUCTIOCOOJEHHBIX K
BJAWSTHUIO Pa3/IMUHBIX 3KOJIOTHUYeCKUX (PaKTOpoB, Trepbapuu CBeTO/IFOOWBBLIX,
TeHe/OOMBLIX Y TEeHEeBBIHOC/IMBBLIX DACTeHHWH, CBeTO/MOOVBLIE, TeHeMoOuBble U
TeHEeBBIHOC/IMBbIe KOMHATHbIE pacTeHUs, repbapry ¥ KOJIJIEKI[UH TeTION0OMBBIX,
3MMOCTOMKHX, MOPO30YCTOMUMBBLIX pacTeHWM, uydesa ITHI] U 3Bepeii, repbapuu
pacTeHuM, OTHOCSIIMXCS K rurpodurtam, KcepodburaMm, Me3oduTaMm, KOMHATHbIE
pacTeHUs1 JJaHHBIX TPYMI, KO/UIEKLIUU >KUBOTHBIX, OOMTAIOIIUX B pa3HbIX Cpefax,
repbapuM U KOJUIEKIIUM pacTeHWHd M JKUBOTHBIX, 00/a/aloluUx uepTamMHu
TIPUCTIOCOO/IEHHOCTH K CEe30HHBIM M3MEHEHUsIM YCJIOBUN »XU3HU, repbapuu u
KOJIJIEKLIUM PAacTeHWHd W >KUBOTHBIX Pa3/IMUHBIX >KU3HEHHBIX (POpPM, KOJIIEKIUU
JKUBOTHBIX, YUaCTBYIOIIUX B PAa3/IMUHBIX OMOTUUECKUX B3aUMO/IeHCTBUSX.

JlaGopaTopHast palGora «BbisAB/ieHHe TIPUCITOCOOTEHU OpraHU3MOB K
BJ/IUSIHUIO CBETa».

JlaboparopHast padora «BbIsSBIeHHEe IIPUCTIOCOOTEHHM OpPraHU3MOB K
BJIUSIHUIO TeMIIepaTypbi».

JlaboparopHast pabora «AHaToMuUuecKre OCOOEHHOCTH PACTeHHM U3
Pa3HbIX MeCT OOUTaAHUSI».

Tema 8. Jkosi0orusi BU/0B ¥ NOMYJ/IALIAMN

OKO/JIOTUYeCKWe  XapaKTePUCTUKW  TIOMYJISILIUU. [Tonynsiusa  Kak
buosiornueckasi cuctema. Posib HEOJHOPOJHOCTU Cpejibl, (hr3nuecKux O6apbepoB U
ocobeHHOCTeN GHosioruy BUOB B (hOPMHUPOBAHMHM TIPOCTPAHCTBEHHOU CTPYKTYPbI
nonyasiuid. OCHOBHBbIE TIOKa3aTenu TIOMYJSILUU: UWCI€HHOCTb, TUIOTHOCT,
BO3pacTHasi U TMO0JIOBasi CTPYKTypa, POXJaeMOCTb, IPUPOCT, TeMIT pOCTa,
CMEepPTHOCTb, MUTPal[HS.

JKoJioruyeckasi CTpyKTypa mnonyasiuu. OlieHKa YUC/IeHHOCTU TIOMYJISILUY.
JvHaMmuKa monynasiquud U eé peryJsius. bUOTHUYeCcKuM TOTeHLWal TOMyJISLUu.
MopenvpoBaHue AMHAMUKU MOMNyasiyud. KpuBbie pocTta UMC/IeHHOCTU MOMYJISLIUMN.
KpuBble BbDKUBaHUS. Perymsiiusi UMC/IeHHOCTH TOMy/siuid: poJib (hakTOpOB,
3aBUCSIIUX U He 3aBUCSIIUX OT MJIOTHOCTU. DKOJIOTUUeCKUe CTpaTeruu BUoB (I- U
K-cTpaTerunm).

[Tonstrie 006 3K0JIOTHYECKOW HUIlle BWa. MectoobuTaHue. MHoOromepHas
MOJlesib  3KoJsiornueckor Huiy bk, XartuvHcoHa. Pa3mepbl 3KOI0rMyecKou
Hum. [loTeHUManbHas ¥ peasii30BaHHAsT HULLIN.

Buja kak cucteMa monynasiuid. Apeanbl BHJOB. BUIbI U UX >KU3HEHHbIe
CcTpaTeruu. KOJIOTUUeCcKre SKBUBaIeHThI.

3aKOHOMEPDHOCTH TOBeIeHUsI W MUrpalui >KUBOTHBIX. buosoruueckuve
VHBa3WU Uy>KepPO/IHbIX BH/IOB.

JleMoHCcTpanuu



IToptpet: . W. XaTuMHCOH.

Tabmuibl ¥ CXeMbl: «3JKOJIOTMUEeCKHe XapaKTepUCTUKH  TIOMYJISILAN»,
«[IpocTpaHCcTBeHHasi  CTpyKTypa mnonyJsiuu», «Bo3pacTHele  nupamMujbl
nonyasaiumn», «CKOpPOCTb  3acejieHUsI TOBEPXHOCTU 3eM/IM  pa3/IMYHbIMU
opraHusMamu», «Mogenb 5Koornueckor Huu k. V. XaTunHCcoHa».

Ob6opyaoBaHue: repbapyy pacTeHUH, KOJIJIEKI[UH )KUBOTHBIX.

JlaboparopHast pabora «IIpucmocobnennss ceMsH  pacTeHMH K
pacceeHuro».

TemMa 9. IK0/10rusg Co001[eCTB. JKO/IOrHYeCcKHe CHCTEeMBI.

CoobmiectBa opraHu3MoB. buoreHo3 U ero crtpykrypa. CBs3u Mexay
opraHi3mMamu B OHoIieHO3e.

JkocucteMa Kak OTKpeITas cucteMa (A. k. Tencnm). OyHKIMOHAIbHBIE
O/0KM OpraHu3MOB B JKOCHUCTeMe: TIPOAYLIeHTbl, KOHCYMEHTBI, peAyLeHTHI.
Tpoduueckne ypoBHU. Tpoduueckue 1ernmd U ceTH. AOWOTHUYeCKHWe OIOKH
3KocucTeM. [TOUBBI ¥ Wbl B 3KOCHCTeMaX. KpyroBopoT BellleCTB 1 MOTOK SHEPTUU
B SKOCHCTEMe.

OcHOBHBIE  TIOKasaTe/M  3KOCUCTeMbl. buomacca U NOPOAYKLUS.
OKonornueckye MMpaMu/Ibl Ukces1, 6MoMacchl ¥ SHEPTUU.

HAunamuka skocucmem. Kamacmpocguueckue nepecmpoliku. daykmyayuu.
HampaB/ieHHbIe 3aKOHOMEPHBIE CMEHBbI COOOIeCTB — CyKI[eCCHH. [lepBUUHBIE U
BTOPUYHbIE CYKLECCUA W WX TPUYMHBL. AHTDPOIOreHHble BO3JEWCTBUSL Ha
cykreccun. KnrMakcHoe coo6iiectBo. briopa3Hoobpasye v moHOTa KpyroBOpOTa
BeII[eCTB — OCHOBA YCTOMUHMBOCTH COOOIIECTB.

[TpupoiHbIe 3KOCHCTEMBI. DKocucmembl 03€p U peK. Dkocucmembl mopell U
OKeaHo8. DKocucmembl MyHOp, /1eco8, cmenell, NyCMbIHb.

AHTpOIIOreHHbIe 3KOCUCTeMbl. ArposkocucreMa. ArpoueHo3. Pa3snuuus
Me>K/ly aHTPOTOreHHbIMU U MPUPOAHBIMU IKOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHble KOMIIOHEHThbI ypOo3kocucTem. I'opojckas
dbmopa u dayHa. CuHaHTponu3alusi TOpPOJCKOW (payHbl. buonoruueckoe wu
X035IMCTBEeHHOE 3HaueHHe arpo3KOCUCTeM H YPOOIKOCHCTEM.

3aKOHOMEPHOCTU (POPMUPOBAHUSI OCHOBHBIX B3aMMO/I€MCTBUM OPraHW3MOB B
9KocucTtemMax. Posb KackaoHozeo 3ggekma u eudos-30ugukamopos (Kaouesblx
8U008) 8 (hyHKYUOHUpOBaHUu 3Kocucmem. [lepeHOC 3HEPTHU U BeILeCTB MEXAY
CMEKHBIMU 3KOCUCTEMaMHU. Y CTOMYMBOCTb OPTaHU3MOB, TOMYJISILUNA U 9KOCHUCTEM
B YCJIOBUSIX €CTeCTBEHHBIX U aHTPOITOT€HHBIX BO3/€MCTBUM.

MexaHu3mbl go30delicmausi 3aeps3HeHull DA3HbIX munos Ha
cyb0p2aHU3MEeHHOM, Op2aHU3MeHHOM, NONYASIYUOHHOM U SKOCUCMEMHOM YPOBHSIX,
OCHOBbl  3K0/02UYECKO20 ~ HOPMUPOBAHUSI ~ AHMPONO2EHHO20  B8030elicmaus.
MeToz0/10Tvsi MOHUTOPUHTA eCTeCTBEHHBIX U aHTPOMOTeHHBIX SKOCHUCTEM.

JeMoHCTpanuu
[Toptpet: A. Ix. Tencmu.
Tabmuubl U CXeMbL: «CtpykTtypa  OuoleHo3a»,  «3JKocucTeMa

IMXUPOKOJ/IMCTBEHHOI'0 JieCa», «IJKOCHUCTEMA XBOMHOIO JeCa», «(DYHKL[I/IOHE[J'[]:HLIE



IPyMIbl OPraHU3MOB B 3KOCHCTEME», «KPyroBOPOT BEIIECTB B 3KOCHUCTEMEY,
«eru nutaHus (MacTOMIIHASA, IeTPUTHAA)», «DKOJIOTHUeCKast ITMpaMy/ja YHuceD»,
«JKojlornueckasi mipammuza OMomMacchl», «ODKOJOTHUecKasi MUpaMuzia SHePrum»,
«Obpa3oBanue 6omoTa», «IlepBUuHas Cykijeccusi», «BoccTraHoB/ieHHe Jjieca 1moce
rokapa», «3JKocucTemMa o3epa», «ArporeHo3», «KpyroBopoT BelljeCTB U TOTOK
9HEepPIrUU B arporieHo3e», «[Ipumepsl ypboskocucTeM».

Ob6opyznoBanue: repbapyu pacTeHWM, KOJUTEKIIUM HACEKOMBIX, Uyuesia ITUL] U
3Bepei, repbapuu Ky/IbTYPHBIX U AUKOPACTYIIMX PaCTeHWM, akBapUYM KaK MO/iefTh
9KOCUCTEMBI.

IIpakTuueckas pabora «/I3yueHne u onvcaHre ypO03KOCHUCTEMBD».

JlaboparopHasi pabora «l3yueHwe pa3HOooOpa3uss MeJKHX ITOYBEHHBIX
Y/IeHUCTOHOTHX B Pa3HbIX 3KOCHUCTEMAX».

OKCKypcusi «IKCKYpCHsi B TUIIMUHBIA OuoreorjeHo3 (B nybpaBy, OepesHsiK,
e/IbHUK, Ha CYXO/I0MbHBIA WK TTIOMMEeHHBIN JIyT, 03epo, 60/10TO)».

OKcKypcusa «DKCKYpCUsi B arpo’KocucTeMy (Ha ToOjie WM B TeMIMYHOE
XO03SIICTBO)».

Tema 10. Buocdepa — riobanbHast 3Kocucrema

Buocdepa — obiiensiaHetapHass 006osiouka 3emsid, TAe CYIIecTByeT WU
CyllecTBOBasia Ku3Hb. Pa3Butue rpejcraBieHuii o 6uocdepe B Tpyzax J. 3tocca.
Yuenne B. U. BepHajckoro o 6uochepe. Obnactu 6rnocdepsl u eé cocras. 2KuBoe
BelrecTBo Orochepsl U ero PyHKIUH.

3aKOHOMepHOCTU CylijecTBoBaHUs O6uocheprl. OcobeHHOCTH OHOChepbl Kak
ryiobanpHON 3KocucTeMbl. JJuHaMuyeckoe paBHOBecre B 6uochepe. Kpyroropotsi
BeIlleCTB U OHMoreoxuMuyeckue LUKIbI (YI/iepofa, a30Ta). PUTMUYHOCTD SIBJIEHUIM
B Orocdepe.

3oHanbHOCTL Onochepbl. IloHste o 6Guome. OcCHOBHbIE OMOMBI CYIIH:
TYH/Ipa, XBOWHBIE Jieca, CMeIllaHHbIe W IIMPOKOIMCTBEHHBIE Jieca, CTeIH, CaBaHHBI,
Ty CTBIHH, TPOIIMUECKHE Jieca, BEICOKOTOPbs. KiMMat, pacTUTe/TbHBIM U XKUBOTHBIM
MUp OMOMOB CYIITH.

Crpykrypa U hyHKI[US XKUBBIX CCTEM, OLleHKa UX peCypCHOro IoTeHIhasa 1
brochepHbIX QYHKIHA.

JleMoHCcTpanuu

[Toptpetsl: B. Y. BepHagckui, 3. 3rocC.

Tabmuibl U cxeMbl: «I'eocdepsl 3eman», «KpyroBopoT a3oTa B MPUPOE»,
«KpyroBoport yrieposa B TpUpoje», «KpyroBopoT KHCJIOpoZa B TMPUPOJE»,
«KpyroBopot Boabl B Tipuposie», «OCHOBHbIe OMOMBI Cyin», «KimumaTuueckue
nosica 3emin», «TyHapa», «Taira», «CmemaHHbid nec», «llIupokonucTBeHHbIN
nec», «Ctemnb», «CaBaHHa», «IlycTbiHs», « Tponuueckui gec».

Ob6opynoBaHue: repbapyuy pacTeHH pa3HbIX OMOMOB, KOJIEKIIAN YKUBOTHBIX.

Tema 11. YennoBek u oKpy)karinas cpeja

OKonornueckde KpW3WChl W WX TIpUYMHBL. Bo3zelicTBe desioBeKa Ha
buocepy. 3arpsi3HeHHe BO3AYIIHOW cpezbl. OxpaHa Bo3/AyXa. 3arpsi3HeHHe



BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. PaspyiieHue mouBbl. OxpaHa
TIOYBEHHBIX PecypcoB. V3MeHeHHe K/TUMara.

AHTpOIIOreHHOe BO3/IeliCTBHEe Ha PaCTUTEbHBIA M KUBOTHBIM MHUp. OxpaHa
PACTUTENTBHOTO U >KUBOTHOrO MHpa. OCHOBHBIE TIPUHIMITBI OXPaHbl MPUPOJBI.
Kpacueie kuuru. Ocobo oxpaHsiemble mpupoaHbie Teppuropuu (OOIIT).
BoraHuueckue cafibl ¥ 300/I0TUYeCKUe MapKu.

OcHOBHbIe TIPUHLIMITBI YCTOMUWBOTO DPA3BUTHS Ue/IOBeUeCTBA U TPUPOJBI.
PaijpoHanbHOE  TIPUPOJIOTIONB30BaHWE W COXpaHeHHWe  OHUOIOTUUeCKOTO
pasHooOpa3uss 3emu. OOIiMe 3aKOHOMEPHOCTH TII00a/bHBIX 3KOIOTMUeCKUX
Kpu3ncoB. Oco6eHHOCTH COBpeMeHHOT'0 KpH3Kca U ero BeposiTHbIe TI0C/Ie/ICTBYSI.

Pa3BUTHe MeTO[OB MOHUTODWHTA pPAa3BUTHSI OMACHBIX TEeXHOTeHHBIX
niporjeccoB. CucmemHble UCCAe008aHUsI nepexoda K pecypcocbepezaiowjeli u
KOHKypeHmMocnocobHoll 3Hepzemuke. buonozauueckoe pazHoobpazue u buopecypchi.
HayuoHanbHble uH(pOpMayuoHHble cucmembl, obecneuugarowjue oocmyn K
UHpopMayuu no COCMOSIHUKO OmoebHblX 8udo8 Uu 3Kocucmem. OCHOBbI
3Kopeabuiumayuu 3Kocucmem u cnocobos 60pbObI C 6OuONOBpeNcOeHUSMU.
PexoHcmpyKyusi MOPCKUX U HA3eMHbIX 3KOCUCMEM.

JleMoHCcTpanuu

Tabmuubl u  cxeMmbl:  «3arpsi3HeHue  aTMocdepbl»,  «3arpsi3HeHue
ruapocdepel», «3arpsg3HeHde TouBbl», «IlapHUKOBBIA 3(dekT», «Ocobo
OXpaHsieMble TIPUPO/JHbIe TEPPUTOPUM», «MO/ie/Tu YIIpaB/IsieMOro MUPa».

Ob6opyznoBanue: ¢ororpaduu OXpaHSIeMbIX pacTeHWM W >KUBOTHBIX KpacHoi
kHuru Poccurickon ®epepanmm, KpacHOM KHUTHU pervoHa.



IVNTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI 110
bNOJIOI'M HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUSA

JINUHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUSI K pe3y/bTaTaM OCBOEHUS
oOyuaroImyMMucs TporpaMm cpegHero oOiiero o0pa3oBaHUs: JIMUHOCTHbIE,
MeTaripeIMeTHbIe U TIpeIMeTHBIe.

B cTpyKType JIMYHOCTHBIX Pe3y/JbTaTOB OCBOEHUS MPOrpaMMbl 0 OHOJIOrUU
BbIZIe/IeHbl C/IeAyIOl[e COCTaBJISIONMe: OCO3HaHWe O0yUarol[UMHUCS POCCHUNCKON
IPaKJAHCKON UJIEHTUYHOCTU — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITE/TbHOCTH
W caMoolipefie/ieHUl0, Haauyue Momugayuu K oOyueHuto Ouosioruy,
yeneHanpaeneHHoe paszeumue BHYTPEHHUX YyOeXZeHW JUYHOCTHM Ha OCHOBe
K/TIOUEeBBbIX I1[eHHOCTeH M WCTOPUYECKUX TPaAWLIMKA pa3BUTHUS OHMOIOTUUeCKOTo
3HaHUSI, 20MOBHOCMb U CNOCOOGHOCMb 00YYarOIIUXCSl PYKOBO/ICTBOBAThLCSI B CBOEH
JleITeNIbHOCTU  LIeHHOCTHO-CMBIC/IOBBIMUA ~ YCTAHOBKaMH, TMPUCYLIMMHA CHUCTEMe
Ouosoruueckoro  o0Opa3oBaHUs, HaAu4ue  NPABOCO3HAHUS  JKOJIOTHUYEeCKOMN
KYJIbTYPbl, CNOCOOHOCMU CMasumb Lie/Ii U CTPOUTH >KU3HEHHbIE TIaHBbl.

JINYHOCTHBIE pe3y/bTaThbl OCBOEHHS TIPOTPAMMBI 110 OMOIOTUN AOCTUTAOTCS
B eQUHCTBe yueOHOM U BOCIUTATe/NbHOW [JesSTeTbHOCTM B COOTBETCTBUU C
TPaAULMOHHBIMHA POCCUUCKAMU COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU 1[eHHOCTSIMH, TIPUHSATHLIMH B OOII[eCTBe TIpaBWIaMH W HOpMaMH
TIOBe/IeHHsI M CIIOCOOCTBYIOT TpOIjeccaM CaMOTIO3HAHMSI, CaMOBOCIIUTAHUS U
CaMOpa3BUTHS, pa3BUTUSI BHYTPEHHEM TO3WLMU JIMYHOCTHU, MaTpUOTHU3MA W
yBa)keHUs1 K 3aKOHY U TPaBOMOPS/IKY, YeJ0BEeKY TPyZa U CTapllieMy TOKOJIEHUIO,
B3aUMHOTO YBa)KeHUsi, OepeXXHOro OTHOILIeHUsI K Ky/JIbTYPDHOMY Hac/eJut0 U
TPaJMLIMSIM MHOTOHaLMOHAIbHOrO Hapoga Poccuiickon ®eznepauyu, Npyupozie U
OKpY>Karolller cpejie.

JINUHOCTHBIE pe3y/ibTaTbl OCBOeHUs yuyeOHOro mpeameTra «buosorus»
JIO/DKHBI OTPaXkaTh TOTOBHOCTb U CTIOCOOHOCTH 00YUaroIIUXCsi pyKOBO/ICTBOBATbCS
c(hOpMHUPOBAaHHOW BHYTPEHHEM TMO3ULMEeN JIMYHOCTH, CUCTEMOM I1[€HHOCTHBIX
OpUeHTal[Wif, TIO3UTHUBHBIX BHYTPEHHUX  YOeXJeHHN, COOTBETCTBYIOIIUX
TPaZULIMOHHBIM LIEHHOCTSIM DOCCUICKOTO O00IlleCcTBa, paclupeHue >KU3HEeHHOTO
OMbITa U OMbITA /IeITe/IbHOCTH B TPOLieCCe peanu3al[id OCHOBHBIX HallpaBeHUM
BOCITUTaTEeIbHOU [1eITeTbHOCTU, B TOM YUCJIe B YaCTH:

1) rpa)kIaHCKOT0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTh IPAXKJAHCKOM MO3ULIMK 00yyYarolllerocs Kak akTHBHOTO U
OTBETCTBEHHOTO UjieHa POCCHUHCKOTo 00I11eCcTBa;

OCO3HaHWEe CBOUX KOHCTUTYLIMOHHBIX TIPaB U 00si3aHHOCTeW, yBa)keHHe
3aKOHa U MPaBOIOPsA/IKa;

TOTOBHOCTb K COBMECTHOU TBOPYECKOU [eATe/IbHOCTU TPy CO3JaHUU
yueOHBIX TIPOEKTOB, pellleHMM yueOHbIX U T03HaBaTeIbHbIX 3a/au, BBIOJTHEHUN
OHOIOTUUECKUX IKCTIEPUMEHTOB;



CTIOCOOHOCTh ~ OTIpeZiesiIATb COOCTBEHHYIO TIO3ULIMI0 TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U 0OBbSCHSTh e€;

yMeHHe yUWThIBaTh B CBOUX [IeHCTBUSX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMOJIEMCTBHUS JIFOJIEN C pa3HbIMU YOEXKIeHUSIMU, KYJIbTYPHBIMU 1[€HHOCTSIMU U
COLIMAJIbHBIM TI0/I0XKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOLleCCEé COBMECTHOTO BbITIO/THEHUSI
yueOHBIX, TIO3HaBATeNbHBIX U HWCCAe0BaTe/IbCKUX 3a/lay, YBa)KUTETbHOTO
OTHOIIIEHHSI K MHEHWIO OITOHEeHTOB TP OOCYXEeHHWH CIIOPHBIX BOIIPOCOB
OMOIOTHYECKOTO CO/IepKaHUS;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM [1eATe/TbHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBaHHOCTD POCCUKCKOU rpakKAaHCKOMN WJIeHTUYHOCTH,
MaTpUoTH3Ma, YBa)KeHHsI K CBOEeMY HapoOJy, UYYBCTBa OTBETCTBEHHOCTU Iiepef
PoguHOM, ropAoCcT 3a CBOM Kpau, CBOK PoJuHY, CBOU SA3bIK WU KYJIBTYDY,
TIpOII/IOe Y HaCTosilljee MHOTOHAI[MOHAILHOTO Hapo/a Poccuy;

1[eHHOCTHOEe OTHOIIIeHHe K TIPUPOZHOMY Hac/Ie[Iui0 U TTaMATHUKaM MPHUPO/IbI,
JOCTIKeHUsIM Poccun B Hayke, UCKYCCTBe, CTIIOPTe, TEXHOJIOTUSIX, TPY/IE;

CTIOCOOHOCTh OI[eHWBAaTh BK/I[l POCCHUMCKHUX YUEHBIX B CTAHOBJIEHWE U
pa3BuTHe OWONIOTMM, TIOHWMMAaHWs 3HaueHWs OWONOTMM B II03HAHWW 3aKOHOB
TIPUPO/IbI, B )KU3HHU UeJIOBeKa M COBpEMEeHHOr0 00IIeCTBa;

uzieiiHass yOe>KJEHHOCTb, TOTOBHOCTh K CHy)KeHHI0 U 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a ero Cy/b0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

0CO3HaHWe IyXOBHBIX 1IeHHOCTeM POCCUMCKOT0 Hapo/a;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHS, STUUECKOTO TIOBe/IeHMUS;

CMOCOOHOCTh OIleHMBATh CUTYal[dI0 W TIPUHUMAaThb OCO3HaHHbIE pellleHus,
OpHEHTHPYSICh Ha MOpalbHO-HPaBCTBEHHbIe HOPMbI U 11eHHOCTY;

0CO3HaHUe JIMYHOTO BKJ/IaJja B TIOCTPOEHHE YCTOMUMBOTO OyayImero;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJIUTEJISIM, CO3[jaHHI0 CeMbU Ha OCHOBE
OCO3HAaHHOTO TIDUHATUS LIEHHOCTEM CEeMEeUMHOM JKU3HU B COOTBETCTBUU C
TpaguLuaMuU HapoaoB Poccuu;

4) 3CTeTUYeCKOro BOCIIUTAHMSA:

3CTeTUYeCKOe OTHOIIeHHWe K MHpPY, BK/IOuUasi 3CTeTHKY ObITa, HAyYHOTO U
TeXHUYECKOTO TBOPUECTBA, CIIOPTa, TPYZa, 001[eCTBeHHBIX OTHOLLIEHHH;

TIOHMMaHue 3MOLIMOHATLHOTO BO3/IeHCTBHUS )KUBOW TIPUPO/bI U €8 1|eHHOCTY;

TOTOBHOCTh K CaMOBBID&)KEHUIO B PasHbIX BH/AX HCKYCCTBa, CTpeMJIeHHe
TIPOSIB/ISITh KAYeCTBa TBOPUECKOW JTMYHOCTH;

5) ¢u3uuyeckoro BocnuTaHusi, (GopMHUPOBaHMs KYJ/IbTYPbl 3/10POBbA U
IMOLMOHA/ILHOTO 0/1ar0MmoTyYHsi:

TMOHMMaHWe U peanu3alys 370poBOro U 0Oe3omacHOro oOpasa >KHA3HU
(3mopoBoe  TMTaHuWe, COOFOZileHWE  TUTWEHWYeCKWX TpaBUI W HOPM,
cba/aHCUpPOBaHHBIA PEXUM 3aHATUM W OTAbIXa, Ppery/spHas (u3nueckas



aKTUBHOCTb), OepeXXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUsS K
cobcTBeHHOMY (hH3MUeCKOMY U TICUXMUEeCKOMY 3/10POBbIO;

TOHUMaHWe 1[eHHOCTU TpaBWI WHJUMBUIyalbHOTO U  KOJIJIEKTUBHOTO
Ge30macHOro MoBeIeHNsI B CUTYaIHsIX, YTPOXKAIOIIUX 3ZI0POBbI0 M KU3HU JTFOZIEH;

OCO3HaHWe TIOC/e/ICTBUM W HENpHUATHS BPeAHBIX TPUBBIUEK (YIIOTpeOsieHus
aJIKOT0J1s1, HADKOTHKOB, KypeHUsl);

6) TPy/10BOr0 BOCIMTAHUSI:

TOTOBHOCTH K TPYZY, OCO3HaHHe [IeHHOCTH MacTePCTBa, TPYJ0/00He;

TOTOBHOCTh K AaKTHMBHOU [1eSTeJbHOCTH TEeXHOJIOTMYECKOW W COLMa/IbHOU
HaTpaB/IeHHOCTH, CIIOCOOHOCTh WHUI[MUPOBATh, IJIAHUPOBAaTh M CaMOCTOSITETbHO
BBITIOJIHATD TaKYH0 /1eSITe/IbHOCTh;

VHTEepeC K pa3/uuHbIM cepam npodeccroHaNibHOW AesiTebHOCTH, YMeHUe
coBepIllaTb OCO3HaHHBIA BbIOOpP OyAyleit TmipodeccMd W peaM30BbIBATh
coOCTBeHHbIe YKU3HEHHbIe TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTH K 0Opa3oBaHMI0O U caMooOpa30oBaHUIO Ha
TIPOTSDKEHUH BCeM KU3HY;

7) 3K0J/I0TH4eCKOro BOCIIUTAHMS:

9KO0JIOTUYEeCKH Iiejiecoo0pa3Hoe OTHOIIeHHe K TIpUpoJe KaK HCTOUHHKY
)KW3HU Ha 3eMJie, OCHOBe e€ CyIl|eCTBOBaHUSI;

TIOBBIIIIEHWe YPOBHSI 3KOJIOTMUECKOW KYJbTYphl: TpUOOpeTeHHe OIbiTa
TJIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM WX BO3MOJKHBIX TIOC/I€ICTBUM /ISt
OKpY>Karolen Cpe/ibl;

0CO3HaHue T100a/bHOT0 XapakTepa 3KO0JIOTHUYeCcKuX TpobsieM W myTeill ux
pellleHus;

CroCOOHOCTh MCMO/b30BaTh TpUOOpeTaemMble TPU M3y4YeHWH OMOJIOTHUU
3HaHUST M YyMeHWs TIpU pellleHUd TMpobJsieM, CBSI3aHHBIX C PpallMOHATbHBIM
TIPUPO/IOTIOIb30BaHKEeM  (COOJIIO/leHHe  TIpaBU/I  TIOBEJIeHHUSI B TIPUPO/E,
HaripaB/ieHHbIX Ha COXpaHeHWe paBHOBECHs B JKOCHCTeMaxX, OXpaHy BU/IOB,
9KOCHCTeM, brocdepnl);

aKTUBHOE  HETpUusiTUe [JeWMCTBUM, TMPUHOCAIIUX BpeJ OKpY’Karollen
TIPUPOJTHOM CpeZie, yMeHHe MPOTHO3WPOBaTh HeO0/IaronpusTHbIE 3KO0J/IOTHYECKHe
TOC/Ie/ICTBUS MpeANPUHUMAaeMbIX AeMCTBUIN U NpeJOTBPAlliaTh UX;

Ha/Muyie Pa3BUTOTO KOJIOTMUECKOr0 MbILUIEHUS], SKOJIOTMYeCKOUN KYJIbTYPHI,
omnbITa JesiTeNTlbHOCTH 3KO0JIOTMY€eCKOU HarpaB/e€HHOCTH, yMeHUst
PYKOBO/ICTBOBAaTbCSI MMU B TO3HABaTe/lbHOW, KOMMYHHMKAaTUBHOU W COLIAA/ILHOM
TIPaKTHKe, TOTOBHOCTHU K yUaCTHIO B TIPAKTUUECKOU [IeATeTbHOCTU SKOJI0THUeCKOU
HarpaB/IeHHOCTH;

8) HeHHOCTH HAayYHOT0 MO3HAHUSA:

chOpMHPOBAaHHOCTL MUPOBO33pPEHHs], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHd M OOII[eCTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JMajiore
KYJbTYP, CITOCOOCTBYIOII[ETO OCO3HAHHIO CBOETO MECTA B MOJIMKY/IbTYPHOM MUDE;

COBEpIIIeHCTBOBAHUE $I3bIKOBOM M UWTaTeNbCKOM KYJIbTYpbl KaK CpejiCTBa
B3aUMO/IECTBUSI MEX/1Y JIIOZIbMU U TIO3HAHUSI MUDa;



MOHWMaHue crietuduk OUONMOTUM KakK HayKl, OCO3HaHUsi e& poju B
¢bopMHpOBaHMY pal[MOHAIBLHOTO HAYYHOTO MBbIILJIEHUS, CO3/IaHWH 1IeJIOCTHOTO
npe/icTaBeHrss 00 OKpy)KarollleM MHUpe Kak O eJUHCTBe MPHPO/bl, uesoBeKa U
ob1iecTBa, B TIO3HAaHWU TIPUPOZAHBIX 3aKOHOMEDHOCTEM U pelleHud Mpobsiem
COXpaHeHUs IPUPOIHOTO PaBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OMOJIOTUM [/l COBPEMEHHOM IMBU/IN3Al[UU:
obecrieueHrsi HOBOTO YDOBHSI Pa3BUTUS MeJULIMHBI, CO3/laHWe TePCIIeKTUBHBIX
OMOTeXHOJIOTHUM, CIOCOOHBIX  pelllaTh  PecypcHble  IPOOJeMbI  Pa3BUTHUSA
YyesI0BeUeCTBa, MOMCKA MyTel BbIXo/a U3 r100anbHbIX 3KOJIOTHUeCKUX MpobiiemM u
obecrieueHusi  mepexoZida K  YCTOMUMBOMY  pa3BUTHIO,  Ppal[MOHAJbHOMY
VICTIO/Ib30BaHUIO0 TPUPOJHBIX PEecypcoB U ()OPMUPOBAHUIO HOBBIX CTaH/ApPTOB
JKU3HUY;

3aMHTEPeCOBaHHOCTb B TOAyYeHUM OWOJIOTUUeCKUX 3HAaHUK B  Le/sax
TOBBIIIIeHUs]  00Ileld Ky/JbTypbl, €CTeCTBEHHO-HayYHONW TI'DaMOTHOCTH, Kak
COCTaBHOM yacTy (PyHKLMOHATBHON IPaMOTHOCTH OOydaroimxcsi, opMupyemort
TIpY U3yueHUU OMOIOTUY;

MOHWMaHWe CYIIHOCTH METO/IOB MO3HaHUsI, UCTO/Ib3yeMbIX B €CTeCTBEHHBIX
HayKax, CIIOCOOHOCTM WCII0/Ib30BaTh T[I0JlyuaeMble 3HaHUSI [JIi aHa/lu3a U
00bsICHEeHUsI SIBJIEHUM OKPY)KAOLL[er0 MUPA U MPOUCXOASILIMX B HEM H3MeHeHHH,
yMeHHe JiesiaTb OOOCHOBaHHbIe 3aK/IHOUeHMsi Ha OCHOBe HayuHbIX (DakTOB U
VIMEIOLIMXCS JAHHBIX C Le/IbI0 MOMy4YeHUs JOCTOBEPHBIX BbIBO/IOB;

CMOCOOHOCTh CaMOCTOSTE/IbHO MCI0/Ib30BaTh OWOMOrHYeckre 3HaHUS [iJIs
peleHust TPo6JieM B peasibHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HaHue LIeHHOCTU HAy4YHOW [esATelbHOCTH, FOTOBHOCTb OCYILeCTBJISATh
TIPOEKTHYI0 U UCC/Iel0BaTeIbCKYIO /1esiTeTbHOCTh UHAWBU/Iya/IbHO U B TPYTIIIE;

TOTOBHOCTb M  CIOCOOHOCTb K  HelpepbiIBHOMY  00pa3oBaHUID U
camoo0pa30BaHUi0, K aKTHBHOMY TIOJyUeHUIO HOBBIX 3HaHUM 10 OuojorvM B
COOTBETCTBUM C XKU3HEHHBIMU TTOTPeOHOCTSIMH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeiMeTHbIe pe3yJ/bTaTbl 0CBOeHUsI yueOHoro npeameta «buonorus»
BKJIIOYAIOT: 3HauuMble /i (OPMUPOBaHUS MHPOBO33peHUsT 00yYaroLuxcs
MEXJUCLIUTI/IMHAPHbIe (MeXXIIpeJMeTHbIe) oOllleHayuHble TOHSITHS, OTpa’karollye
L|eJIOCTHOCTh HAy4YHOM KapTWHbl MHpa W CHelU(pUKy MeTOJOB I103HaHW,
VICTIO/Ib3YEMBIX B eCTeCTBEHHBIX HayKax (BelleCcTBO, SHeprus, siBleHue, MpoLecc,
CcUCTeMa, HayuHbIM (aKT, MPUHLMII, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopwus,
uccieoBaHue,  HabmwoeHWe,  U3MepeHWe,  SKCIIepUMEHT U Jpyrue);
yHUBepcasrbHble yuebOHble [JeicTBUsi (TI03HaBaTe/bHble, KOMMYHHUKATUBHbIE,
pEerysiTUBHbIE), obecrieunBaroIIye (hopMHUpOBaHue (yHKLMOHATBHOU
IPaMOTHOCTH U COLIMA/bHOM  KOMITETeHLMH O0yYarluXcs; CrnocoOHOCTh
obyyarormxcs UCTI0/1b30BaTh OCBOEHHbIe MeXUCLMIUIMHAPHBIe,



MHPOBO33peHUeCKHe 3HaHWs W  yHUBepcarbHble ydeOHble /IeMCTBUS B
M03HABATe/IbHOM M COLIMA/IbHOM MPaKTHUKE.

B pe3ynbTare wu3ydeHHsT OWONMOTMM Ha ypOBHe cCpefHero 0OIIero
obpa3oBaHuss y oOyuarorierocss OyayT copmMupoBaHbI — ITT03HaBaTe/IbHbIE
yHUBepcasbHble yueOHbIe IelCTBYs, KOMMYHUKAaTUBHBIE YHUBepCaIbHble yueOHbIe
JeNCTBUS, perySTUBHbIE YHUBepCalbHble yueOHble [1elCTBHS, COBMeCTHas
J1esiTeNTbHOCTb.

MertaripeiMeTHbIe pe3y/bTaThl OCBOEHUs TIPOrpaMMbI CpefHero o001iero
o0Opa3oBaHUsI [JOJDKHBI OTPaXKaTh:

OB/iafieHue YHHBepPCa/IbHBIMHU y4eOHBIMHU M03HaBaTe/IbHBIMHU
NeNCTBUAMU:

1) 6a30BBIe TOrHUECKHE JeHUCTBHA:

camMoCTosiTe/IbHO ~ (DOpMy/MpOBaTh W aKTyaJU3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

WCII0/Ib30BaTh TPM OCBOEHUU 3HAHUM TIPUEMBI JIOTUUYECKOTO MBbIIIIEHUS
(aHanu3a, CMHTe3a, CpaBHeHWs, KlacCubUKaly, 0060011[eHus), paCKpbIBaTh CMBICIT
OUOIOTUUECKUX TIOHSATUM (BBIJEIATh UX XapaKTepHble MPU3HaK{, YCTaHAB/IMBATh
CBSI3U C JIDYTUMU TIOHSITUSIMUA);

orpefensTh leu [esATebHOCTU, 3ajaBas TapaMeTpbl W KPUTEPUU UX
JOCTU)KEeHUSI, COOTHOCUTD pe3y/ibTaThl JesiTe/IbHOCTU C TTIOCTaB/IeHHBIMU LIeJISIMU;

WCTI0/Tb30BaTh OMOOTHUeCKre TIOHITUS [t 00bscHeHUs1 (DaKTOB U SIBJIEHUM
JKUBOM TIPUPO/bI;

CTPOUTH JIOTUYECKHe pacCyXaeHuss (MHAYKTUBHbIE, MAeJyKTUBHbIE, TIO
aHaJ/IOTHH), BBISB/SATH 3aKOHOMEDHOCTH W TPOTHMBOPeuUrsi B pacCMaTpUBaeMbIX
sIBJIeHUSX, (DOPMY/IMPOBATh BHIBOAbBI U 3aK/TFOUEHUSI;

TIPUMEHSITh CXeMHO-MO/Iie/IbHbIe cpeicTBa Ay TIpe/ICTaB/IEHUS
CyIlleCTBeHHBbIX CBsi3eli M OTHOIIIEHUH B M3y4yaeMbIX OMOMOrMYecKux oObekTax, a
TaKKe  TPOTUBOPeUWil  pa3HOTO  pO/ia,  BBISBJAEHHBIX B  pa3/IMYHBIX
YMH(MOPMaI[MOHHBIX UCTOUHUKAX;

pa3pabaThiBaTh IUIaH pellleHusi MPOoOJeMbl C YUYETOM aHa/lM3a MMEROIIUXCS
MaTepua/bHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTUBHI B IeSITE/IbHOCTD, OLIeHUBaTh COOTBETCTBUE Pe3y/IbTaTOB
1[e/IsIM, OLIeHUBaTh PUCKU TIOC/Ie/ICTBUN ZieSITe/TbHOCTH;

KOODAWHUPOBaThL W  BBHITIOJHATH paboTy B YC/JIOBUSAX — peanbHOTO,
BUPTYabHOTO ¥ KOMOMHHMPOBAHHOTO B3aUMOZEUCTBUS;

pa3BUBaTh KpeaTUBHOE MbILLIJIeHHe TIPU pellieHHH XKU3HeHHBIX Mpo0ieM.

2) 6a3oBbBIe HCC/IE0BATETIBCKHE IeHCTBHUS:

B/Ia/IeTh HaBbIKaMU yueOHO-MCCieoBaTe/IbCKOM 1 TIPOEKTHOM JIesITe/TbHOCTH,
HaBbIKaMH  paspellieHusi npobsem, CIOCOOHOCTBIO YW TOTOBHOCTBIO K
CaMOCTOSITeJTLHOMY TOMCKY MeTOZIOB pellieHus TTPaKTUYeCKUX 3ajjay, MPUMeHEeHUI0
pa3/IMUHbIX METO/IOB TTO3HAHUS;



WCTIO/b30BaTh PAa3/inyHble BH/bI [I€STEJLHOCTH TI0 TIOJMyUYeHUIO HOBOTO
3HaHWS, €ro WHTeprpeTalyy, MpeoOpa30BaHUI0 YW TPUMEHEHWI0 B YyueOHBIX
CUTYaI[USIX, B TOM UHCJIe TIPU CO3/IaHUH YUeOHBIX U COI[HA/IbHBIX TTPOEKTOB,;

dbopMHpOBaTh HayUHBIA THIT MBIIIUIEHUS, B/Ia/|eTh HAYUYHON TEepPMHUHOJIOTHEH,
K/TIOUEBLIMU TTOHATUSIMHA U METO/IaMU;

CTaBUTh W (HOPMy/IMpOBaTh COOCTBEHHBbIE 3a/lau B 00pa3oBaTebHOMN
JesITe/IbHOCTU Y XKU3HEHHBIX CUTYaIUsIX;

BBISIB/ISSTH TPUUYMHHO-C/IEICTBEHHbIE CBSI3W W aKTya/lWM3WpOBaTh 3ajauy,
BBIIBUTATh THUIIOTe3y eé pellleHus, HaXOAWTb apryMeHThI i /0Ka3aTeabCTBa
CBOUX YTBep)K/eHUH, 3a/laBaTh MapamMeTphbl U KpUTEPHH PellieHs;

aHa/IM3UpOBaTh TMOJyYeHHble B XOJie pelleHus 3aflaud pe3y/bTaThl,
KPUTUUECKU OLIeHUBaTh WX JJOCTOBEDPHOCTh, POTHO3UPOBATh U3MeHeHHe B HOBBIX
YCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAI[HsIM, OL[€HUBATh PHOOPETEHHBIH OIIBIT;

OCYILIeCTBJISATh 1jeJieHarpaBIeHHbI TOUCK TepeHoca CpPeCTB U CrocoboB
JeCcTBYs B IPOQ)eCCHOHANTBHYIO CPeaYy;

yMeTb TIepeHOCUTh 3HaHUSl B T03HABaTe/NbHYIO M TIPAaKTUUeCKyH 00JiacTu
YKU3He1esTe/IbHOCTH;

yMeTb UHTeTPUPOBATh 3HAHUS U3 PA3HBIX yueOHBIX TTPeIMETOB;

BbIIBUTaTh HOBbIe W/, MpejjiaraTb OpUrHHa/IbHbIe MOAXO/AbI U pelleHus,
CTaBUTH MMP0oO/IeMbI U 3a/iauH, JOMYCKAOIIIe albTepHAaTUBHbBIE PellleHHs.

3) pabora c uadopmanueii:

OpPHEHTUPOBATHCS B Pa3/MUHbIX UCTOYHUKAX UH(OPMaIUK (TeKcTe yuebHOTO
rmocobusi, Hay4yHO-TIOMYJ/SIPHOM JidTepaTtype, OHOJIOTHYECKUX C/IOBapsxX U
CTIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax [aHHBIX, B VIHTepHeTe), aHa/JIM3UPOBATh
vH(bOpMaLMIO pa3/nyHbIX BUJOB U (DOPM TIpe/iCTaB/ieHusl, KpDUTHUUYECKH OL|eHUBATh
eé J0CTOBEPHOCTh U HETIPOTUBOPEUUBOCTb;

dbopMy/IpoBaTh 3arpochl U TIPUMEHATh Pa3/IMYHbIe METO/bI TIPYU TIOUCKe U
orbope OHosiornuecko WHbOpMaIH, He0OXOJUMOM /I BBIMTOTHEHUsT yueOHBIX
3ajauy;

1IproOpeTaTh OIBIT HCTOJb30BaHUSI HWH(MOPMAI[MOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPIIIEHCTBOBATh KY/IbTYPY aKTUBHOTO MCIIOb30BaHUS PA3/IMUHbIX
TIOUCKOBBIX CHCTEM;

CaMOCTOSITeJILHO ~ BBIOMpaTh  OMNTHUMalbHyl0  (OpMy  MpezCTaB/eHUs
buosiornueckor MHGopMaru (CxeMmbl, TpapUKy, AUarpaMMbl, TaOIULIbI, PUCYHKH
Y [pyroe);

WCTIO/Ib30BaTh HAyuHBbIM s3bIK B KauyecTBe CpeZcTBa mpu paboTe cC
Ouosiornuecko uWHGOpMaleii: TpUMeHSTh XUMUueckue, (usnueckue W
MaTeMaTHUeCKrWe 3HaKu U CUMBOJbI, (opMysibl, abOpeBUaTypy, HOMEHK/IATypy,
UCTIOMb30BaTh M TIpeoOpa3oBbiBaTh  3HAKOBO-CHMBOJIMYECKHWE  CPEeZCTBa
Har/siIHOCTHY;

B/a/IeTh ~ HaBbIKAMM  paclo3HaBaHWA W 3alUThl  WH(OpMaLUH,
MH(POPMAaLIMOHHOM 6€30MacHOCTH JIMYHOCTH.



On/aieHrie yHMBepPCA/TbHBIMH KOMMYHUKATUBHBIMHU JJeMCTBUSIMH

1) o0uieHue:

OCYIIIeCTB/ISITh KOMMYHHUKALIMU BO BCeX cdepax >KU3HU, aKTUBHO yUaCTBOBaTh
B /IMajiore WM AUCKYCCUU TIO CYII[eCTBY oOCykJaemoi TeMbl (yMeHMe 3a/jaBaTh
BOIIPOCHI, BBICKA3bIBaTh CY)KJ€HUSI OTHOCUTE/THLHO BBITIOJHEHUsI TpejjiaraeMoit
3a/lauM, YUUThIBAaTb MHTEPEeChl U COTJIaCOBAHHOCTb TMO3WLIUNA APYTMX y4aCTHUKOB
Jliajiora Win JUCKyCCHH);

pacrio3HaBaThb HeBepOasibHbIE CpeficTBa OOIeHUs, TTOHMMAaThb 3HaUeHHe
COLIMaNbHBIX 3HAKOB, IPeAIOChUIOK BO3HUKHOBEHUSI KOHMJIMKTHBIX CHUTYaLUi,
yMeTb CMSITUaTh KOH(MJIUKThI U BECTH TIeperoBopbI;

BJIaZIeTh Pa3/MUYHBIMUA Criocobamu 0OII[eHrsT U B3auMO/IeHiCTBUSI, TIOHUMATh
HaMepeHUs1 IPYTUX JIto/lei, MPOSIB/ISITh YBA)KUTE/IbHOe OTHOIIIeHHEe K cO0eceIHUKY
Y B KOPPeKTHOU popMe (hOopMy/IMpOBaTh CBOU BO3Pa’KeHHS;

pa3BEéPHYTO U JIOTUYHO M3/laraTh CBOKO TOUKY 3peHHUsI C MCIOJb30BaHUEM
SI3BIKOBBIX CPE/ICTB.

2) coBMecTHasi AeATe/TbHOCTD:

TOHUMAaTh U UCIO/b30BaTh TMpeuMylilleCTBa KOMaHAHONW U UHAWBUAYaTbHOU
paboThI TIpU peltieHny 6HoJI0rHYecKoi MpoOieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTE
TIPUMeHEeHHs TPYTIOBbLIX (HOPM B3aMMO/IeHCTBUS TP PellleHrH yueOHOM 3a/1aum;

BbIOMpAaTh TEMATWKY W METO[bl COBMECTHBIX AEMCTBUM C YUYETOM OOIIHMX
HMHTEepeCcoB U BO3MOKHOCTe!H KaXKI0ro ujieHa KOJIJIeKTUBA;

MpUHMMAaTh 1|eJld  COBMECTHOW  JiesiTeJIbHOCTH, OpraHu30BbiBaTh WU
KOODJMHUPOBAaThb [AE€WMCTBUS MO €& [OCTWKEHHUIO: COCTaBJAThH IUIaH [EeMCTBUH,
pacrpefiesiiTh POMM C YYETOM MHEHHWM YUYaCTHHUKOB, OOCY)XZaTb pe3y/bTaThbl
COBMECTHOM paboThI;

OlleHMBaTh KaueCTBO CBOETO BK/aJla M KaKJOT0 yuaCTHHKA KOMaH/bl B
oO1IMii pe3y/ibTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

rpejijlaraTh HOBbIE TIPOEKThI, OLIeHWBaTh W/l C TIO3WUIMA HOBU3HBI,
OpUTMHabHOCTH, TTPAKTUUECKOM 3HAUMMOCTH;

OCYIIeCTB/SATh TIO3UTUBHOE CTpaTeruyeckoe TIOBeJieHMe B Pa3/IMUHbIX
CUTYaI[USIX, TIPOSB/ISATE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

OgjiajieHle YHUBePCAa/IbHBIMHU Pery/JIATUBHBIMU JeHCTBUAMM:

1) camoopranmu3anus:

WCTIO/Tb30BaTh OHOJIOTMUeCKWe 3HAHWS [JIs BBIABJEHUS TpobeM M uX
peIlleHUs] B )KU3HEHHBIX U yUeOHBIX CUTYaI[UsIX;

BLIOMpaTb Ha OCHOBe OHOJIOTMUECKUX 3HAHWM IieJieBble U CMbBIC/IOBBIE
YCTAaHOBKY B CBOUX ZIEMCTBUSIX U MOCTYIKax I0 OTHOIIEHUIO K >XMUBOM TIPUPOJE,
CBOEMY 37I0POBBIO U 3/10POBBI0 OKPY KaIOIIINX;

CaMOCTOSITEe/TbHO OCYIIeCTB/IATh TI03HABATE/LHYIO /IeSITe/IbHOCTh, BbISBIISITh
1po0JieMbl, CTaBUTh U (POPMYIHUPOBaTh COOCTBEHHBIE 3a/laul B 00pa3oBaTebHOMN
J1esiTeNTbHOCTU U YKU3HEHHbIX CUTYalUsIX;

CaMOCTOSITEJTLHO ~ COCTaB/ISATh TUIAaH pellleHus TIpo0/ieMbl C  YYETOM
HMMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U TIPeATIOUTeHUH;



JlaBaTh OLIEHKY HOBbIM CUTYallUsIM;

pacIIMpsATb paMKU yueGHOTo TpeZiMeTa Ha OCHOBE JIMUHBIX MPe/TIouTeHU ;

Jle/1laTb OCO3HAHHBINA BBIOOP, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTH
3a pellleHue;

OlLlIeHHBAaTh TIPUOOPETEHHBIM OITBIT;

criocobcTBoBaTh (POPMHUPOBAHUIO U TIPOSIBJIEHWIO IITMPOKOM SPYAMIINUA B
pa3HbIX 00/1IaCTSX 3HAHWM, IMOCTOSHHO IIOBBIIATH CBOWM OOpa3oBaTe/bHBIA U
KYJIbTYDHBIU YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBbIM CHTYal[UsiM, BHOCUTb KODPEKTHBbI B [IeTe/IbHOCTh,
OLleHUBaTb COOTBETCTBUE Pe3yJIbTAaTOB LIe/ISIM;

BJaZileTh ~ HaBbIKAMM  TI03HABaTe/JbHOM  pedieKCMM KaK  OCO3HaHUS
COBepLLIAaeMbIX [IeACTBUM U MBICIUTENbHBIX TMPOLECCOB, WX pe3y/abTaTOB M
OCHOBaHMM, UCMO/Ib30BaTh MPUEMBbI pedieKCUM /i1 OLleHKH CUTyallyd, BbIOOpa
BEPHOTI'0 pellleHus;

yMeTb OLIeHMBaTb PUCKU W CBOEBPEMEHHO MNPUHUMATh pelleHus M0 MX
CHVKEHUIO;

MPUHMMAaTh MOTUBBI M apryMeHTbl [JDYTMX TpPU aHaJu3e pe3y/bTaToB
JlesATe/IbHOCTY;

3) npuHsATHE Ceds U APYruxX:

TIPUHUMATh Cebsl, TOHUMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

MPpUHUMAaTb MOTHBBI W aprymMeHTbl JAPYIMX TIpDU aHajiu3e pe3y/bTaToOB
JesiTeNIbHOCTY;

TIpU3HaBaTh CBOE IpaBO M MPaBO APYTUX Ha OIMIMOKWY;

pa3BUBaTh CMIOCOOHOCTh MOHMMAThb MUP C TIO3UI[UH APYTOro UeoBeKa.

MNPEAMETHBIE PE3YJ/IbTATHI

[TpegMeTHbIe pe3yabTaTbl OCBOEHMsI COZepXKaHUs ydeOHOro TrpeAMeTa
«buonorusi» Ha yrayOnéHHOM ypOBHe OpHMEHTUpPOBaHbl Ha obecrieueHUe
npodwibHOro  0oOyueHus:  oOyuvarouquxcss — Ouosioruu. OHU  BKJ/IHOUAIOT:
crietydryeckye i OMONOTHY HayUHble 3HaHWsI, YMEHUS U CII0COObI IeHCTBUIM 110
OCBOEHMUI0, UHTEePIIPeTalii U Mpeobpa30BaHUI0 3HAHWM, BU/IbI /IeATebHOCTH 10
TIOJTyYeHHI0 HOBBIX 3HAHUN U WX TIPUMEHEeHUI0 B pa3/IMUHbIX yueOHBIX, a TaKKe B
peanbHbIX XKU3HeHHbIX cuTyanusax. [IpegMeTHble pe3ysibTaThbl IpeZCTaB/IeHbI I10
rojiaM U3y4JeHus.

[TpeameTHBIe pe3y/bTaThbl OCBOeHUs ydyeOHOro mpeamMera «buomorusi» B 10
K/1lacce [O/KHBI 0TPakaTh:

chOpMHPOBAaHHOCTh 3HAaHWW O MecTe W pOJU OHOJIOTHHM B CHUCTEMe
eCTeCTBEHHbIX HayK, B (DOpPMUPOBaHHWH €CTeCTBEHHO-HayUYHOM KapTHMHbI MUDA, B
MO3HAHUM  3aKOHOB  TPUPOJALI U pellleHWd 1pobsieM  palyOHa/bHOTO
TIPUPO/IOTIOIB30BaHUs, O BK/IaJile POCCUMCKUX U 3apy0OekKHbIX YUEHBIX B Pa3BUTHE
buosioruy;



BAaJleHMe CUCTeMOM OHO/IOTUYeCKHMX 3HaHWM, KOTOpas  BKJ/IIOUaeT:
OCHOBOTIO/Iararole Ouosoruueckie TepMUHbI U TIOHSITUS (JKU3Hb, KJ/IeTKa,
opraHusmM, meTa00/1M3M, TOMeOCTa3, CaMOperyJ/silusi, CamMOBOCIIPOM3Be/leHue,
Hac/ie/ICTBEHHOCTh, U3MEHUHWBOCTb, POCT W pa3BUTHeE), OHOJOrMUecKue Teopuu
(knetounas Teopus T. I1IBanHa, M. Illneligena, P. BupxoBa, XxpoMoCOMHasi Teopust
HacsmenctBeHHOCTM T. Moprana), yuenus (H. W. BaBunoBa — o0 1jeHTpax
MHOroobpasusi U  TIPOMCXOXKJEHWUs  Ky/JbTypHBIX  pacTeHH#),  3aKOHbI
(equHOOOpa3usi TIOTOMKOB TIEPBOTO TIOKOJIEHUs], PACIeTUIeHHs], YACTOThI raMeT,
He3aBUCUMOro HacjefoBaHus [. MeHzens, TOMOJIOTUUECKUX PSZIOB B
HacJieJCTBeHHOU U3MEeHUYUBOCTHU H. n. Basusioa), TIPUHLIUTIBI
(KOMIL/IEeMEeHTapHOCTH);

B/a/leHHe OCHOBHBIMM MeTO/JaMU HayuHOTO TI03HaHHWs, HCIOJIb3yeMbIX B
OUO/IOTUUECKUX HWCC/Ie[JOBaHUSIX JKUBBIX OOBEKTOB (OMucaHue, HW3MepeHue,
HaboieHne, SKCIIepUMEeHT);

yMeHUe BbIJIe/ISITh CyleCTBeHHble MPH3HAKU: BUPYCOB, KJIETOK MPOKApUoT U
YKapUOT, OJHOK/IETOUHbIX M MHOTOK/JIETOYHbIX OpraHU3MOB, B TOM YHUCJE
bakTepuii, rprubOB, pacTeHU, JKUBOTHBIX U Ue/IoBeKa, CTPOEHUs OPTaHOB U CUCTEM
OpPraHOB pAaCTeHW#, >KUBOTHBIX, Ye/OBeKa, TMPOLIECCOB >KU3He/AesATelbHOCTH,
MIPOTEKAIIIMX B OPraHM3Max pacTeHWl, KUBOTHBIX U UesioBeKa, OMOIoruueckux
mpoijeccoB: oOMeHa BelljeCTB (MeTabo/M3M), TIpeBpalljeHus] SHeprur, OposkeHus,
aBTOTPOGHOI0 U reTepoTpodHOro TUIOB MUTaHUsA, (OTOCMHTE3a U XeMOCHHTe3a,
MHTO3a, Meii03a, raMeToreHe3a, SMOpUOTeHe3a, MOCTIMOPUOHATBHOTO Pa3BUTHS,
pa3MHOKeHUS,  WHAMBUAYaJbHOTO  pa3BUTUs  oOpraHu3ma  (OHTOreHe3a),
B3aUMO/IeNCTBUSI TeHOB, reTepo3uca, UCKYCCTBEHHOTO 0TO0Da;

yMeHUe YCTaHaB/IMBaTh B3alMOCBSI3U MeX/Ay OpPraHOWJaMHM KJIeTKH U UX
(YyHKUMSAMH, CTPOEHHEM KJ/IETOK pa3HbIX TKaHed W UX (QYHKLUUSAMU, MEXIY
opraHaMMd ¥ CHUCTeMaM{d OpraHOB Yy pacTeHWid, >XKUBOTHBIX M uelioBeKa U UX
GyHKLUSIMU, MeXAy CHCTeMaMH OpraHoB W UX (YHKLMSIMH, MEXJy >STaramu
oOMeHa Bell[eCcTB, ITarlaMy KJIeTOYHOTO IMKJIa U YKU3HEHHBIX I[UK/IOB OPTaHK3MOB,
jTaramMu SMOPUOHATILHOTO DPAa3BUTHsSL, T€HOTUIIOM U (HeHOTUTIOM, (PeHOTUTIOM U
(dakTopamu cpeibl 00HUTaHUS;

yMeHUe BBISIB/ISATb OTJIMUUTE/TbHBbIe TMPHU3HAKU JKUBBIX CUCTEM, B TOM UHCJIe
paCTeHH, >KUBOTHBIX U UeI0BeKa;

yMeHHe UCIO0Jb30BaTh COOTBETCTBYIOIL[ME AapryMeHThbI, OUOIOTUUeCKyro
TEPMUHOJIOTUIO ¥ CUMBOJIMKY [Jisl ZIOKa3aTe/lbCTBA PO/ICTBA OPTaHM3MOB Pa3HBIX
CUCTeMaTU4YeCcKuX IpyTIr;

yMeHUe pelliaTb OMoJiorhyeckure 3a/iauu, BhISIB/STh IPUUMHHO-CJ/Ie[ICTBEHHbIE
CBSI3U MEXXY UCC/IeyeMbIMU OMOIOrMueCcKMMH TIPOL[eCCaMU U SIBJIEHUSIMY, JleiaTh
BBIBO/IbI Y TIPOTHO3bl HA OCHOBAHUU T0JTyUeHHBIX Pe3y/IbTaToB;

yMeHHe BBIMOHATL jabopaTOpHble W TIpaKTHYecKue paboThl, COOMOAThH
TnipaBWJ/Ia rpu pabore ¢ yueOHbIM U 1abOpaTOPHBIM 000PYAOBaHUEM;



yMeHHe BbIJBUTATh TIMIIOTE3bl, TIPOBEPSATh MX SKCIIEPUMEHTaIbHBIMU
cpencTtBaMu, (OPMYIMPYs 1Lie/lb KCC/Ie[0BaHUS, aHAIM3UPOBATH I10JyUeHHbIE
pe3y/bTaThl U /1e7IaTh BbIBO/bI;

yMeHHe yuaCTBOBaTh B yueOHO-HCC/Ie[JOBaTe/NLCKOM paboTe mo Guosioruy,
9KOJIOTMM U MeJMLIMHe, TPOBOAMMOM Ha 0a3e IHIKOJIbHBIX HAayUHBIX OOIIECTB, W
nyO/IMYHO  TIPeACTaBAATh  [OJIyUYeHHble  pe3y/bTaThl Ha  YUYEHWUECKUX
KOH(epeHUsX;

yMeHHe OILIeHMBaTh STHUECKHE acCTeKThl COBPEMEHHBIX WCC/Ie0OBaHUN B

obmactu  OGuomoru W MeAWIMHBI  (KJIOHUDOBaHWe,  MCKYCCTBEHHOE
OTJIO/IOTBOPEHMe, HallpaB/ieHHOe W3MeHeHHe TeHOMa M CO3/iaHHe TpPaHCTeHHbIX
OpraHu3MOB);

yMeHHe OCYIeCTB/ISITb OCO3HAHHBIM BbIOOp Oyayiiei mpodeccroHambHOM
JesiTeTbHOCTU B 007acT¥ OUOMOrHH, MeAUIMHBI, OMOTeXHOIOTUH, BeTepUHapHH,
CeIbCKOTO XO3SIMCTBA, TMUIIEBON MPOMBIILIEHHOCTH, YIay0/sTh Mo3HaBaTeIbHbIM
VHTEepecC, HarlpaB/ieHHbIM Ha 0CO3HaHHBIN BLIOOD COOTBETCTBYHOIIEM Mpodeccuu U
TIPOZIo/DKeHe  OUMOIOTUUeCcKOro  00pa3oBaHHS B OpraHM3alUsaX CpPeJHero
1poheCcCHOHATLHOTO U BICIIIEr0 06pa30BaHUS.

[TpegMeTHBIE pe3ynbTaThl OCBOeHHs ydyeOHOro rpeamera «buonorus» B 11
K/1acce JOJDKHBI OTPaXKaTh:

chOpMHUPOBAaHHOCTh 3HAaHWK O MecTe W PO OHOJMIOTHHM B CHCTEME
eCTeCTBEHHBbIX HayK, B (DOpDMMPOBAaHWUW COBPEMEHHOM eCTeCTBeHHO-HayuHOU
KapTHMHBI MHWpa, B TI03HAaHWW 3aKOHOB TIPUPOJAbI U DEILIeHUU SKOJIOrMYeCcKuX
npobsieM uesioBeuecTBa, a TaKXKe B peIlIeHWH BOMPOCOB PpalLMOHAIBLHOTO
TIPUPO/OTI0/Ib30BaHus, U B ()OPMUPOBAHUU LIEHHOCTHOTO OTHOLLEHUS K MPUPOJE,
o0I11eCTBY, Ue/IoBeKY, O BKJIaZle POCCUMCKUX U 3apyOe)KHbIX yUEHBIX-OHMOIOTOB B
pa3BUTHe OHOIOTHY;

yMeHWe B/aJieTh CHUCTEeMOW OWOJIOTWMUeCKHWX 3HaHWM, KOTOpasi BK/IOYaeT
oripefieJieHUs] W TIOHMMaHHEe CYIIJHOCTH OCHOBOITOJ/IAraloINX OHUOIOTHUeCKUX
TEPMUHOB U TIOHATUN (BUJ, JKOcHUcTeMa, Ouocdepa), Ouonoruyeckvie Teopuu
(oBosroLiMOHHas Teopusi Y. [lapBUHA, CUHTeTHYECKAsi TeOPUSl SBOJTIIOLIUM), YUEHUS
(A. H. CeBeprioBa — 0 MyTsAX ¥ HarpasJieHUsiX 3Bosionuu, B.U. Bepraackoro — o
6uocdepe), 3aKoHbI (reHeTUUeCKOTo paBHOBecusi k. Xapau u B. Baiinb6epra,
3apogpiieBoro cxogctBa K. M. Bspa), mpaBwia (Munumyma FHO. JIubuxa,
5KOJIOTMYECKOM TMpaMHUJbl SHEpPruv), rurnore3bl (Tumnore3a «mupa PHK» VY.
'unbepra);

yMeHWe  B/aJleTb  OCHOBHbIMM  METOJAMM  HAy4YyHOrO  [O3HaHMS,
WICTI0/Tb3yeMbIMU B OMOIOTHUeCKHX MCCIe/JOBAaHUSX XKUBBIX 00bEKTOB M 3KOCUCTEM
(omvcaHve, u3MepeHue, Hab/tO/leHNe, YKCIIEPUMEHT), CIIocobaMu BbISB/IEHUS U
OLIeHKU aHTPOIIOre€HHBIX U3MEeHEeHUH B MPUPOJE;

yMeHWe BBIJE/NATh CYIIleCTBeHHble TIPU3HAKW: BUJIOB, OMOTeoI|eHO30B,
KocucTeM U Ouocdepbl, CTaOUIM3UPYIOIETO, ABWXKYIIEr0 W Pa3pbIBAIOIIEro
€CTeCTBEHHOT 0 orbopa, aJI0NaTprUYeCKoro u CUMIIaTPUUECKOT O
BU1000pa30BaHusl, BIVSHUS JABWKYIIAX CHJ BOJIIOLIMK Ha TeHOMOH/ ] TIOMY/ISALNH,



TIPUCITOCOOIEHHOCTH OPraHM3MOB K cpejie 0OHTaHHS, uepeOBaHUs HarpaB/eHUH
9BOJIIOLIMH, KPYTOBOPOTA BEIIIECTB 1 TIOTOKA YHEPTHH B SKOCHUCTEMAX;

yMeHHe YCTaHaB/IMBaTh B3alMOCBSI3M MEXIy TIpoIiecCaMHu 3BOJIIOLIVH,
JOBIDKYIIIUMH CHUJIaMH aHTPOTIOTeHe3a, KOMIIOHEHTaMH Ppa3/IMUHbIX SKOCHUCTEM U
TIPUCITOCOOIEHUSIMU K HUM OPTaHU3MOB;

yMeHWe  BBIAB/ATbL  OTJIMUMTE/bHbIE  TPHU3HAKU  JKUBBIX  CHCTEM,
TIPUCITOCOO/IEHHOCTh BUZIOB K cpefie oOuTaHusi, abUOTHUeCKUX U OUOTHUeCKUX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aMMOCBSI3€H  OpraHusMOB B  COOOIlecTBax,
AHTPOIIOTeHHBIX U3MEHEHHUH B 9KOCUCTEMAX CBOeH MeCTHOCTH;

YMEHHE WCIIO/b30BaTh COOTBETCTBYIOI[ME apPryMeHThbl, OHOJIOTHUeCKYHO
TEePMUHOJIOTMIO U CUMBOJIMKY ZJIs1 [JOKa3aTe/JbCTBA POZACTBA OPraHWU3MOB Pa3HbIX
CHCTeMaTUUeCKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB UM Cpe/ibl 00UTaHUs, eJMHCTBA
ye/il0oBeUeCKMX pac, HeoOXOAMMOCTU COXpaHeHHsi MHOroo0Opasusi BUJOB U
9KOCHCTEM KaK YCJIOBUS COCYIIIeCTBOBAHUS TIPUPO/bI M UeJIOBeUeCTBa;

yMeHHe peliaTth OHo/IorHnyeckue 3a7iaui, BbISB/ISTh IPUUMHHO-C/IeICTBEHHbBIE
CBSI3U MEXKAY UCC/IelyeMbIMU OMOIOTMUeCKUMH TIPOL[eCCaMU U SIBJIEHUSIMH, Jle/IaTh
BBIBO/IbI U TTIPOTHO3bI HA OCHOBAHWH TTOJTyYeHHBIX Pe3y/IbTaTOB;

yMeHUe BBITIOIHATL JlabopaTOpHBbIe W TIpaKTUUecKrhe paboThl, COO/I0aTh
ripaBwWIa Tipu paboTe ¢ yueOHBIM U JlabopaTopHBIM 060pyAOBaHNEM;

yMeHHEe BBbIJBUTAaTh TUIIOTE3bl, TIPOBEPSATH MX HSKCIEPUMEHTATbHBIMU
cpeactBaMu, (GOPMYIUPYs 1Lieb WCC/Ie[0BaHUS, AHAIM3UPOBATh I0/yUeHHbIE
pe3y/bTaThl U /le/IaTh BbIBOBI;

yMeHHEe y4YaCTBOBaTb B yueOHO-MCC/Ie[JOBaTeIbCKOM pabote 1o Guomoruw,
5KOJIOTMA U MeJULMHe, TPOBOIMMOM Ha 0a3e LIKOJILHBIX HAYYHBIX OOIIECTB, W
nMyOMMYHO  TIPEeJCTAaB/AATH  TOJAYYeHHbIe  pe3y/lbTaThl HAa  YUYEHHMUECKUX
KOH(pepeHLUsX;

yMeHMe OLIeHWBaTh THUIOTe3bl U TEOPUU O MPOMCXOXKEHUM XKU3HH, Ue/IOBeKa
Y UejiOBeUeCKHX pac, O NMPHYMHAX, TOC/IeACTBUSIX U criocobax IpeaoTBpalleHuUs
r7100a1BbHBIX M3MeHeHUH B Obrocdepe;

yMeHMe OCYIeCTB/ISTh OCO3HaHHBIA BBIOOD OyAyIed mnpodeccruoHanbHON
JesiTeJIbHOCTUA B 00/1acTH OMOJIOTHH, SKOJIOTHH, TIPUPOZOTIO/Ib30BaHYs, MeJUIUHBI,
OHMOTeXHO/IOTHY, TICUXOJIOTUH, BETEPUHAPHH, CEJbCKOTO XO3sMCTBa, ITHILEBOU
TIPOMBIIIVIEHHOCTH, YTAyO/IATh TI03HABATebHLIM HMHTEpeC, HampaBJeHHBIM Ha
OCO3HAaHHBIM  BBIOOD  COOTBETCTBYHOIIEM  TipodeccM U MPOAO/DKEHHE
brosioruueckoro oOpa3oBaHus B OpraHU3alMsX CPeAHero MnpodecCuoHaTbHOTO U
BBICITIEro 0Opa30BaHUSI.



TEMATHNYECKOE INTAHUPOBAHHWE

10 KJIACC
KoinuyecTrBo yacoB JJIeKTPOHHBbIE
Ne /11 HaumeHoBaHuUe pa3/ie/ioB M TeM Korrrponsrbre | TIparaeckss (yudposbie)
NPOrpamMMbl Bcero oOpa3oBare/bHbIE
padoThI e padoTbI pecypceI
1 Buonorus Kak Hayka
2 JKuBble cucTeMbl U UX U3y4eHHe 2
3 buonorus KneTku 0.5
4 XvMHryecKasi OpraHui3aliys KIeTKU 10
5 CTpoeHue U QyHKLUU K/I€TKH 8 2
6 OO6MeH Bell{eCTB U NpeBpallieHre SHepruu B 9 1
KJIeTKe
7 HacnezncrBenHas nHbopmarys 1 9 0.5
peanu3alys eé B KileTKe
JKU3HEeHHBIN LUK KTeTKU 6 1
CTtpoeHye ¥ (yHKLIUM OPraHu3MOB 17 1.5
10 PasMHOKeHUe U pa3BUTHe OPraHu3MOB 8 1.5
1 ['eHeTHKa — HayKa O HacC/1eCTBEHHOCTU U ’ 0.5
V3MEeHUMBOCTHU OPraHu3MOB
12 3aKOHOMEpPHOCTU Hac/1eCTBeHHOCTU 10 1
13 3aKOHOMEpPHOCTU U3MEeHUMBOCTU 6 1
14 I'eHeTuKa yesoBeka 3 0.5
15 Cenekuyisi OpraHu3MOB 4 1
16 BHOTeXHOJIOTHSI U CHHTeTHYeCKast OMOIoryst 4
17 Pe3epBHoe Bpems 1




OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

102

13




11 KITACC

Ko/mmuecTBo yacoB JJIEKTPOHHbIE
Ne /nt HaumeHoBaHuUe pa3/ie/ioB M TeM (yudposbie)
B NporpamMMsbI Bcero KO;[TPOJIBHBIE l'[pag’mqecxn oOpa3oBare/IbHBIE
paboThbI e padoThI pecypceI
1 3apokJeHre U pasBUTHe SBOJIFOLIMOHHBIX 4
TipeZiCTaB/ieHUi B OMOIOTUM
2 MUKpPO3BOJTIOLIMS U €€ pe3y/bTaThbl 14 2
Makpo3BOIIOLUA U eé pe3y/bTaThbl 6
4 [TpoucxoxxaeHre U pa3BUTHE )XU3HU Ha 15 15
3emiie
5 [IpoucxoxxzeHne yenoBeKa — aHTPOIIOreHe3 10 1
JKOJIOTUsl — HayKa O B3aMMOOTHOLLIEHUAX
6 OpraHU3MOB U HaJOpraHU3MeHHBIX CUCTEM 3 0.5
C OKpY’Karolllei cpefio
OpraHusMsbl U cpefia 06HUTaHUS 1.5
OKOJI0THsI BUZIOB U TTOMYJISILIUMA 0.5
9 OKosorusi coo0I1IecTB. DKOJOTHUeCcKre 12 0.5
CUCTeMBI
10 Bbuocdepa — rinobanbHas 3KoCcHCTEMA 6
11 UesioBeK U OKpy’KaroLas cpeja
12 PesepBHOe Bpemst
OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 102 0 7.5







IIOYPOYHOE IVIAHUPOBAHUE

10 KV/TACC
KonnuyecTrBo uacos Jlara JJ/IeKTPOHHBIE
No udposbie
/ Tema ypoka KonTposibabie | IlpakTHueckue | H3yUeHH Hﬁ bp
n/n Bcero aGoThI aGoThI a oOpa3soBaTe/bHbIE
p P pecypchl
1 bronorus Kak KOMILJIEKCHasi HayKa U Kak 1
YacTh COBPEMEHHOT0 00IIIecTBa
JKuviBble cCTeMbI U X CBOWCTBa 1
YpoBHeBasi OpraHu3sarus >KUBbIX CUCTEM 1
4 VicTopusi OTKPBITUS U U3YUYeHUS KJIeTKU. 1
KnerouHas Teopus
MeTo/ibl MOJIEKY/IIPHOM U KJIeTOUHOM
6uonoruu. [MpakTrueckas pabora
5 «/3yueHune MeTO/I0B KJIETOUHOU OHOIOTUN 1 0.5
(xpomarorpadwus, 3/1eKTpodopes, )
mubdepeHIMaTbHOE LIEHTPUPYTHUPOBaHUe,
[TLIP)»
6 XVMHYeCKUM COCTaB KJIETKU 1
7 MuHepasibHble BellleCTBa KJIeTKH, UX 1
Ouonoruyeckasi posib
OpraHuyecKHe BelllecTBa KIeTKH — OeJIKu.
3 JIabopatopHasi pabota «O6Hapy>keHHe 1 0.5
0eKOB C TIOMOII[bI0 KaueCTBEHHBIX )
peakLui»
9 CBoiicTBa, Knaccupukarys v GyHKLHN 1
OenkoB
10 OpraHunueckue BelecTBa KJIeTKU — 1
YTJIEBO/bI




OpFaHI/IHECKI/Ie BelecCTBa KJIeTKH —

11
JIUTNAJIBI
Hyxkneunossle kucnotsl. JJHK 1 PHK.

12 JlabopatopHasi pabota «VccienoBadue 0.5
HYK/IEMHOBBIX KHUCJ/IOT, BbI/le/IeHHBIX U3 '
KJ/IETOK Pa3/IMYHbIX OPraHU3MOB»

13 Crtpoenue u pyHkuuu AT®. [Ipyrue
HyK/eosuaTpudocdatel (HTD)

14 CekBenupoBanue [ITHK. MeTtobl
TeHOMUKH, TPAHCKPUIITOMUKHY, IIPOTEOMUKU

15 MeTtozp! CTPYKTypHOU OHoI0THN

16 Ture! knetok. [IpokapuoTyeckas KijieTka
CtpoeHue 3yKapyuOTHUUYECKOMN KJIeTKHU.

17 ITpakTuueckas pabora «V3yueHue CBOMCTB 0.5
K/IeTOUYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIM anmnapar KJIeTK!

OpHoMeMOpaHHbIe OPraHOU/IbI KJIeTKU.

19 [NpakTueckasi pabota «V3yuenuve 0.5
JIBIDKEHMS [IUTOIUIAa3Mbl B PACTUTE/IBHBIX '
KJIeTKax»

[TosryaBTOHOMHBIE OPraHOM/IbI KIIeTKH:

20 MHUTOXOHZPHH, TIacTH/bL. JTabopaTopHas 0.5
pabota «VccieqoBaHue 1a3mMosini3a U )
JleT1a3Mo/I1M3a B PACTUTE/IbHBIX K/IeTKax»

21 HemeMOpaHHbIe OpraHOW/bI KIeTKH

22 CrtpoeHue u QyHKLMHU s7pa

23 CpaBHUTe/IbHAsA XapaKTepUCTHKA KIIeTOK 0.5

3yKapHoT. JlabopaTopHasi paboTa
«VI3yueHre CTPOeHHST KJIETOK PAa3/TMUHBIX




OpraHU3MOB»

24

AccuMUnSLNS U IUCCUMUISILIUSA — JIBe
CTOpOHBI MeTabosim3Ma. Turiel 06MeHa
BetecTB. JlaboparopHast paboTa
«/3yueHure KaTaTUTUYECKON aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMUsIa3bl WU
Karasasbl)»

25

®epMeHTaTUBHBIM XapaKTep peakLdi
KJIeTOYHOro MeTabosin3ma. JTabopaTopHast
pabota «/3yueHue GpepMeHTaTUBHOTO
paciierieHus: epoKcH/a BoJopo/a B
PACTUTETbHBIX 1 )KUBOTHBIX K/IETKaX»

0.5

26

BeJsiKu-akTUBaTOPBI U OeTKU-UHTUOUTOPBI

27

ABTOTpO(HBIN TUIT 0OMeHa BelecTB

28

doTocunTe3

29

XeMocwuHTe3. JlTabopaTopHast paboTa
«CpaBHeHue mporeccoB (GoTocuHTe3a U
XeMOCHHTE3a»

0.5

30

AHaspo0OHbIe OpraHrU3Mbl. Buzibl Opo>KeHHsl.
JlaboparopHasi pabota «CpaBHeHHe
TIPOIIECCOB OPOXKEHUS U [IbIXAHUS»

31

A>3po0OHbIe OpraHU3MBbI. JTarlbl
SHepreTHyeckoro obmeHa. Heprus
MeMOpaHHOTO I'pajiieHTa MPOTOHOB.
Cunre3 AT®: Pabota nporonHoii ATD-
CHUHTa3bI

32

O06o00611IeHre ¥ CCTeMaTH3al[ysl 3HaHUH 110
Teme "OOMeH BellleCTB U MpeBpailjeHre

3HepruM B Kietke" / KoHTposibHasi paboTta
110 TeMe "OOMeH BellecTB U TIpeBpaliieHre




SHepruu B KieTke"

33 Peakuyi MaTpUYHOTO CUHTE3a
34 TpaHckpumus — MaTpruHbli cuHTe3 PHK
35 TpaHcALMs 1 eé 3tarbl
36 Kopuposanue amMmuHOKuUCI0T. Posb
pubocoM B brocrHTe3e Oeska
37 OpraHusanysi reHoMa y TIpOKapuoT U
5yKapuoT
38 Moneky/isipHbIe MEXaHU3MbI SKCITPECCUU
T€HOB Y 3yKapuoT
Bupycbl — Hek/ileTOuHble (POPMbI XKU3HU U
39 obnMraTHbIe TTapa3uThl. [IpakTHueckas 0.5
pabora «Co3aaHue Mojiesid BUpyCa»
40 BupycHsie 3a6oneBa1U{HH YyesioBeKa,
JKUBOTHBIX, PaCTeHUI
41 HaHoTexHO0rUK B OUOJIOTHY U MeIULIHE
42 JKW3HEeHHBIN 1[UK/T KIeTKU
43 Matpuunsii cunres JJHK
Xpomocomsl. JlabopaTopHasi pabora
44 «/3yyeHre XxpOMOCOM Ha I'OTOBbIX 0.5
MUKpOIIperaparax»
45 [eneHvie KeTku — MUTO3
Turnbl K1eTok. KaprokuHes U LIUTOKUHEe3.
Perysisiuys >KU3HEHHOTO LJUKJ/Ia KJIeTOK.
46 JlaboparopHasi pabota «HabrogeHne 0.5
MHMTO3a B K/IeTKaX KOHYMKA KOpelllKa JyKa
(Ha rOTOBBIX MUKpOIIpernaparax)»
47 O06o0111eHME U CHCTeMAaTH3al|s 3HAaHUH 110

temaM "HacnefctBeHHasi MHpoOpMaLus U




peanu3aius ee B kietke", "JKu3HeHHbIN
UK K1eTku'" / KoHTposibHasi paboTa 1o
Teme "Peakijui MaTpUUHOTO CUHTe3a"

48 Opranusm Kak eJuHOe Liejioe

49 Tkanu pactenuit. JlabopatopHasi paboTa 0.5
«/3yueHne TKaHel pacTeHU» )
TKaHU )KMBOTHBIX M Ue/l0BeKa.

50 JlabopatopHasi paboTa «/3yueHne TKaHeu 0.5
JKUBOTHBIX»
Opranbl. CrucreMsl opraHoB. JlabopaTopHast

51 pabora «/3yueHune opraHoB [JBETKOBOTO 0.5
pacTeHusI»

52 Ornopa Tena opraHu3MOB

53 [IBr>KeHne opraHu3MoB

54 [TutaHue opraHu3MoB

55 [TuTaHue NMO3BOHOYHBIX )KUBOTHBIX.
[TuieBapuTesibHas CUCTeMa Yesl0BeKa

56 [pixaHve opraHvu3MoB

57 JlpIXaHue IM03BOHOYHBIX JKUBOTHBIX U
yesioBeKa

58 TpaHCIIopT BelecTs y OpraHu3MoB

59 KpoBeHocHasi cucteMa 103BOHOYHBIX
JKUBOTHBIX U YeJIoBeKa

60 BriziesieHre y OpraHu3mMoB

61 3aiura y OpraHvusmMoB

62 VIMMyHHast cricTeMa yejioBeka

63 Pa3fpa)xvMoCTh U perynsauus y

OpraHuM3MOB




64

I'ymopanbHas perynauys U SHA0KPUHHAs
cucTeMa >KUBOTHBIX U YesloBeKa

65

(I)OprI Pda3MHO>XeHHs OpraHrM3MOB

66

[TonoBoe pa3sMHOXeHUe

67

Meiios

68

I'ameTtorene3. OOpa3oBaHe U pa3BUTHE
TI0JIOBBIX K/IeTOK. JlabopaTopHasi pabora
«/3yueHue CTpoeHUsI TI0JIOBBIX K/IeTOK Ha
TOTOBBIX MUKpOTIperiapaTax»

0.5

69

I/IH,E[I/IBI/I/:[yaJIBHOE pa3BuUTHE OPraHU3MOB —
OHTOI'eHe3

70

3ak/1a/ika OpraHoB U TKaHel u3
3apO/IbILIEBBIX JTUCTKOB

71

PocT u pa3BuTHe KUBOTHBIX.
JIabopaTopHas pabota «BbisiBiieHue
TPU3HAKOB CXO/CTBA 3apoAblLlei
T03BOHOYHBIX >KUBOTHBIX»

0.5

72

Pa3mMHO)KeHMe U pa3BUTHe PACTEHHH.
JlabopatopHasi paboTta «CTpoeHHe OpraHoB
Pa3MHO’KeHHSI BBICIIMX PaCTeHHI»

0.5

73

O06o00611IeHre ¥ CCTeMaTH3al[ysl 3HaHUH 110
Teme "CTpoeHue 1 GyHKIMU OPraHu3MoB" /
KonTtposbHas paboTa o Teme "CTpoeHue U
(GyHKL[MM OpaHU3MOB"

74

VcTopust CTAHOBJIEHHUST M Pa3BUTHSI
TeHeTUKHY Kak Hayku. OCHOBHbIE TIOHSITUS U
CUMBOJIbI reHeTUKH. JTabopaTopHast paboTa
«/Ipo3oduna Kak 00beKT reHeTHUeCKUX
HCCJIe/IOBaHUN»

0.5

75

3aKOHOMEPHOCTH HacJie/[OBaHUSI

0.5




Npr3HaKOB. MoHOTMOpUIHOE
ckpemyBaHue. [Ipaktuueckasi pabora
"V3yueHue pe3ybTaTOB MOHOTUOPUIHOTO
CKpelIuMBaHus y Ap030dusnl"

LluTonornyeckrie OCHOBBI MOHOTHOPH/IHOTO

76 1
CKpellMBaHUs
77 Ananusupyolllee ckpelBaHue. HermosHoe 1
JIOMUHUPOBaHUe
IurubpuHoe CKpeIrBaHue.
78 [TpakTuyeckasi pabora «/3yueHue 1 0.5
pe3y/IbTaTOB JUTUOPUIHOTO CKPel[UBaHus )
y ZpO30(QUITBbI»
79 L{uTooruyeckrie OCHOBBI AUTHOPHUHOTO 1
CKpelIUBaHus
80 CuernieHHOe Hac/ie[JloBaHUe TIPU3HAKOB 1
81 XpOMOCOMHas Teopusi Hac/1eZICTBeHHOCTU 1
82 ['eneTrka mosa 1
83 ['eHOTHI KaK 11e/I0OCTHAsI CUCTEMa 1
84 ['eHeTHMYeCKUI KOHTPOJ/Ib Pa3BUTHUS 1
pacTeHuHl, >)KUBOTHBIX U UejloBeKa
85 N3meHurBOCTh IPU3HAKOB. BHbI 1
HM3MeHUYUBOCTU
86 MogudrkalioHHasi U3MeHUUBOCTh 1
BapualoHHbIN psifi U BapyallMOHHAast
KpuBasi. JlabopaTopHasi pabora
«MccnegoBanre 3aKOHOMEPHOCTeM
87 A P 1 0.5

MO/MbUKAIMOHHON N3MEHUMBOCTH.
[TocTpoeHve BapyallMOHHOIO psifia U
BapUaLMOHHOM KPUBOW»




88

I'eHoTHMIIMUECKast U3MEHUHUBOCTb.
KombuHaTHBHAst U3MEHUHNBOCTh

89

MyTalioHHast U3MeHUHBOCTb.
[TpakTueckasi pabora «MyTaLun y
Zpo30¢usbl (Ha TOTOBBIX
MUKpOIIperiapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTaLlMOHHOTO TpoLiecca.
OnureHeTHKa U 3MUTeHOMUKA

91

O06o00611eHre ¥ CCTeMaTH3al[is TI0 TeMe
"['eHeTHKaA - HAyKa O HAC/IeJCTBEHHOCTH U
M3MEeHYUBOCTU OPraHu3MoB" /
KoHTpospHast pabota 1o teme "I'eHeTnka"

0.5

92

I'eHeTuka uenoBeka. [IpakTuueckast pabora
"CocTaB/eHye U aHa/lnu3 poJi0C/IOBHON"

93

MeTo/ibl MeUIIUHCKON TreHeTUKU

94

3HaueHUe MGAHHHHCKOﬁ reHeTHKHU B
MnpeaoTBpalll€eHWH U JIEHeHHUHU '€ HETUYEeCKUX
3a00/1eBaHMii UesloBeKa

0.5

95

OCHOBHbI€e TIOHSTHS CeJIeKLIHH.
JlabopatopHasi pabota "V3yueHre COPTOB
Ky/IbTYPHBIX PACTEHUH U TIOPO/] IOMAaIIIHHUX
>KUBOTHBIX"

0.5

96

MeTo/ibI CeNeKIIMOHHOM paboThI.
JlabopatopHasi paboTta "V3yueHre MeTOZOB
ceneKLUU pacTeHui"

97

[ocTKeHUs CeleKLUM PaCTeHU U
>KUBOTHBIX. [IpakTueckast pabota
"[IpvBUBKa pacTeHui"

98

CoxpaHeHHe, H3y4yeHre U UCI0/Ib30BaHUEe
reHeTnueCKnux peCypcoB

0.5




buoTtexHo/0rYs Kak Hayka U OTpac/ib

99 nipou3BoAcTBa. [IpakTrueckast paboTa 1
"N3yueHune 00beKTOB OHMOTEXHOIOTUN"
OCHOBHbIe HarpaB/eHUs] CHHTeTHYeCKUIA
100 1
buonorun
101 XpOMOCOMHas U reHHasi UH)KeHepust 1
102 MeauiuHcKe OMOTeXHOIOTUN 1
OBIIEE KOJIMYECTBO YACOB I10 102 135

[TPOT'PAMME




11 KITACC

. KosnuecTBo yacos Jlata O/IeKTPOHHbIE
0 u¢poBbIe
/i Tema ypoka Beero KonTtposbHblie | IIpakTuyeckue | H3y4YeHH (1)‘6[()1:11:: P —_—
padoThI padoTsI A pecypcbi
1 OBoJIrOLMOHHas Teopus Y. JlapBrHa 1
) [BWDKYIIME CUJTBI 9BOJIIOLIUK BUOB 110 Y. 1
[HapBuny
3 Bopwba 3a cyliecTBoBaHUe, eCTeCTBeHHBIM 1
Y UCKYCCTBEHHBIN 0TOOD
4 dopmMHUpoBaHUe CUHTETHUECKON TeOpUH 1
3BOJTIOL[UU
5 OTarnbl 3BOJIIOLIMOHHOrO TpoLiecca: 1
MHUKPO3BOJTIOLMSI U MAaKPO3BOJTIOLUS
6 [MTomynsiust — 371eMeHTapHasi eJUHULA 1
9BOJTIOL[UU
3aKOH reHeTUYeCKOro paBHOBecUst k.
7 Xapau, B. Baiitnb6epra. JlabopaTopHasi 1 0.5
pabora «BbIsiBlIeHHe U3MEHUUBOCTU Y )
ocobeli OIHOTO BUZA»
8 OneMeHTapHbIe (PAKTOPBI IBOJTIOLIUN 1
9 OddexT ocHoBaTesst. DddekT 1
OyTBIJIOUHOTO TOPJIbIIIIKA
10 Murpaumu. V30/11uUu MOy IsILvi: 1
reorpacduueckasi, brosoruueckas
1 EcTecTBeHHBIN 0TOOP — HAIPaBJISIOIINNA 1
(hakTop 3BOJIIOLIUU
12 [MTonoBoit oTbop 1




13

[Tpucriocob1eHHOCTb OPraHU3MOB Kak
pe3y/bTaT MUKPO3BOJIIOLIUH.
JlabopaTopHasi pabota «/3yueHue
apoMop$h030B ¥ UAMOAJarTalui y
PaCTEeHUI 1 )KUBOTHBIX»

0.5

14

[TpuMepsbI pUCIIOCo6/IeHNH y OpraHKW3MOB:

MopdoJsioruueckue, GU3n0I0THUECKHE,
OMoXUMHUUECKHe, TTIOBeleHUeCKHe.
JlabopaTtopHasi pabota «IIprcnocobieHus
OpPraHU3MOB U UX OTHOCHUTe/TbHast
1[e71eCO00Pa3HOCTh»

0.5

15

Bug, ero Kputepuu v CTPYKTYpa.
JlaboparopHast paboTa «CpaBHeHHe BH/IOB
110 MOP(OJIOTUECKOMY KPHUTEPHIO»

0.5

16

CrtpykTypa BUza

17

Buzoobpa3oBaHue Kak pe3y/bTaT
MHKPO3BOJTIOLIUN

18

CBs3b MHWKPO3BOJIFOLIMHA U 3TINAEMHUOJIOTUN

19

MaKpOBBO]HOLU/IH. ITaneoHTONOrNYECKHE
METOJbI N3yUeHUS 3BOTFONUN

20

buoreorpadurueckrie MeTobl U3yueHUsI
3BOJIIOLIUU

21

OMOpuonornyeckrie ¥ CpaBHUTETbHO-
MopdoI0ruuecKrue MeTo/ bl U3yueHUs
3BOJIIOLINN

22

MousekynsipHO-reHeTHYeCKue,
OHMOXMMHYeCKHe U MaTeMaTHueCcKue
MeTO/bI U3yUYeHHs SBOMIOLIUN

23

OO611re 3aKOHOMEPHOCTH IBOJTIOLIUM

24

ApnanTtuBHas paguanysa. HepaBHOMepHOCTB




TEeMIIOB 3BOJIFOLIMH

HaquLIe THUIIOTE3bI ITPOUCXOXKIEHUA

25
JKU3HU Ha 3emJie

26 [loHayuHble npeZicTaB/IeHUs O 3apOXKeHUU
JKUA3HU

27 OCHOBHBIe 3Tarbl HeOpraHUUeCcKon
3BOJIIOLIMU

28 ['urnoTe3sbl 3aposKeHUs KU3HU
VcTopust 3eMi U MeTO/IbI €€ U3yUYeHNUs.

79 JlaboparopHas pabota «/3yuenue u 0.5
OIMCaHue UCKOIMAaeMbIX OCTaTKOB JPEBHUX )
OpPraHKU3MOB»

30 HauvasnbHble 3Tans! opraHiyeckou
3BOJIIOLIUA

31 OBOJIIOLMS 3YKapUOT
OcCHOBHBIEe 3Tarbl 3BOTIOLUU

39 pactutenbHOro mupa. I[Ipaktueckas 0.5
pabora «/3yueHre ocobeHHOCTEH '
CTPOEeHUsI paCTeHUH Pa3HbIX OTZEeI0B»

33 OcCHOBHBIEe 3Tarbl 3BOIOLMU )KUBOTHOTO
Muypa
OBoOUIOLIMSA KUBOTHBIX. [IpakTHueckas

34 pabora «/3yueHne ocobeHHOCTEH 0.5
CTPOEHUsI T03BOHOUHBIX XKUBOTHBIX»

35 PasButue xu3HU Ha 3eMJie 110 3paM U
nepuozam

36 MaccoBble BBIMAPaHUsI — 3KOJI0THUeCKHe
KPH3HChI MPOLLIOr0

37 CoBpeMeHHBIN 3KOJI0TMYeCKUNA KPU3UC, ero




0COOEHHOCTH

COBpEMEHHaH CHUCTeMA OPraHUYeCKOro

38 Mupa. OCHOBHBbIE CUCTeMaTH4YecKue
IPYIIbI OPraHU3MOB
OG6o00111eHMEe ¥ CUCTEMaTH3aIUsl 3HAaHUH 110
TemMaM "MUKpO3BOJIIOLMSA U ee

39 pe3ysbTathl”, "MaKpo3BOIIOLUA U ee
pe3ysbTaThl"/ KoHTpO/IBHAsS paboTa 1o
Teme "DBoJIIOLUS "

40 AHTpOI10/I0TUs1 — HayKa O yejioBeKe

a1 PasBuTHe TIpeicTaBIeHU O
TIPOUCXOXK/IEHUU UesioBeKa
Mecto yenoBeka B cucTeme
opraHuueckoro mupa. JlaboparopHast

42 pabora «/3yueHune ocobeHHOCTeH 0.5
CTPOEHUsI CKeJleTa uesioBeKa, CB3aHHbIX C
NIPSIMOXOJKZ,eHHeM»

43 JBIKyllye CUibl aHTPOIIOreHes3a

44 CooTHolieHre OHUOOTMUeCKUX 1
couManbHbIX (PAKTOPOB B @HTPOIIOTeHe3e

45 OCHOBHBIE CTaZjUM aHTPOIIOTeHe3a

46 [TaseoreHeTyKa U rajieoreHOMUKa

47 OBOJIOLIMS COBPEMEHHOI'0 YesioBeKa
UYenoBeueckue pacsl. [IpakTnueckas

48 pabora «/3yueHHe 3KO/IOTHUeCKUX 0.5
aZlanTaLvii yeioBeKa»

49 MexxaycLuIIMHapHble MeTO/bl
aHTPOIIOJIOTUH

50 3aposKJeHue U pasBUTHE SKOJIOTUU




Mertozpb! 3Kosioruu. JlabopaTtopHasi paboTa

51 «/3yyeHvie METOZI0B 3KOJIOTUYECKUX 1 0.5
HCCJIeIOBaHUI»

59 3HaueHUe SKOJIOTMUeCKUX 3HAaHUH /ISt 1
yesioBeKa

53 OKoJioruueckre GakTopbl 1
Abuotnueckue ¢akTopbl. CBeT Kak

54 SKojIorrueckuii pakrop. JlabopaTopHast 1 0.5
paboTta «BbIsiB/IeHHe TIPUCITOCOOTIeHHI '
OpPraHM3MOB K BJIMSIHHIO CBETa»
AbuoTtnueckue akropsl. Temriepatypa
KaK 3Ko/ioru4yeckuii pakTop.

55 JIabopaTtopHasi paboTa «BbiIsiB/ieHHe 1 0.5
TIPUCITOCODIEHUI OPraHM3MOB K BITUSIHUIO
TeMIlepaTypbi»
AbuoTtnueckue (akTopbl. BMaXHOCTB Kak

56 9Kosornueckuii hakrop. JlaboparopHast 1 0.5
paboTta «AHaTOMHUeCKHe 0COOEHHOCTH )
pacTeHul 13 Pa3HBIX MECT OOUTAHUS»

57 Cpeibl 00MTaHUST OPraHU3MOB 1

58 Buosiornueckue puTmbl 1

59 ’KvisHeHHbIe OPMbI OpPraHU3MOB 1

60 buotryeckue akTopbl 1
3HaueHHe OUOTHYECKUX B3aMMO/IeHCTBHIMA

61 JUIS1 Cy11|eCTBOBAHUs OPraHu3MOB B cpefie 1
obutanus

62 OKO/Ioruueckrie XapakTepUCTHUKU 1
MOMYISILIUU

63 OcHOBHBIe M0Ka3aTe ! MOMY/IALUN: 1




YHMCJIEHHOCTD, TVIOTHOCTh, BO3pacTHas U
T0JI0Basi CTPYKTypa

OcCHOBHBI€e TI0Ka3aTenu TOITYyJIALIUM:

64 POXK/1aeMOCTb, TIPUPOCT, TeMII POCTa,
CMEepTHOCTb, MUTPALIUU

65 OKoJjioruueckas CTpyKTypa MOIyJIsaLun

66 JvHamuyKa nonysisiiuy U eé perysisius

67 KpuBble pocTa UMC/IeHHOCTH MOy JIALUN.
KpuBbie BbDKMBaHUs
OKoJjiorryecKast Hylla BUja.

68 JlabopaTtopHasi pabota «ITprcrocobieHus 0.5
CeMsiH paCTeHUH K pacCeseHUIo»

69 Buj kak crcTeMa romyJisiiivii

70 3aKOHOMEpHOCTH TIOBeZIeHUsT U MUTpaLiii
JKUBOTHBIX

71 Coo0111eCTBO OPraHU3MOB — OHOIIEHO3

72 JKocucTeMa Kak OTKpbITasi CUCTeMa

73 KpyroBopor BeljecTB ¥ NOTOK 3HEPruu B
5KOCUCTEME

74 OcHOBHbIe NTOKa3aTe I IKOCUCTEMBI

75 OKOJIOTUYeCKre MMpaMU/ibl

76 N3meHeHus1 co00111eCTB — CYKI[ECCUU

77 IIpupogHbIe 5K0CUCTeMbl. DKOCUCTEMBI
03ep U peK. JKOCUCTEMbI MOpel U OKeaHOB

78 IIpupogHbIe 5K0CUCTeMbl. DKOCUCTEMBI
TYH/P, JIeCOB, CTeIeM, MyCThIHb

79 AHTpOIIOreHHbIe 3KOCUCTEMBI

80 Ypb6oskocuctemsl. [TpakTrueckasi paboTa 0.5




«/I3yueHue 1 onvcaHue ypboIKOCUCTEMBI»

3aKkoHOMepHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMO/IeICTBHM OPraHU3MOB B
9KOCUCTEMax
MexaHH3MbI BO3/IeMCTBUS 3arpsi3HeHUI

82 Pa3HbIX THIOB Ha CyOOpraHu3MeHHOM,
OpraHM3MeHHOM, MOMY/ISLMOHHOM U
9KOCUCTEMHOM YPOBHSIX

a3 buocdepa — obireryianeTapHast 06010uka
3emnu

84 Yuenue B. Y. BepHackoro o 6uocdepe

85 3aKOHOMEpPHOCTH CyI11leCTBOBaHUSI
ourocdepsl

36 Kpyrosoportsl BeljecTs u
OroreoXMMHUUECKHe LIUK/TbI

87 3oHanbHOCTH 6rocdepsl. OCHOBHBIE
OUOMBI CyIIr

88 YcTotunBocTh 6Mochepsl

89 JKO0JIOTMYECKUe KPU3UCHI U UX TIPUUUHBI

90 Bo3zeticTBue uesioBeka Ha buochepy

91 AHTpOHOFeHHUOE Bo3,qe17ICTBu1/Ie Ha
paCTUTENbHBIN U )KUBOTHBIN MUD

92 OxpaHa rpupojpl

93 OCHOBHbI€ IPUHLIUIIBI YCTOMUMBOTO
pa3BUTHS Ue/ioBeuecTBa U MpUpPO/bl
ParjonanpHOe MPUPOOIIO/Ib30BaHue U

94 coxpaHeHHe OHO0J/IOTHYECKOT0
pa3HoobOpa3us 3emin

95 O06o00611eHre ¥ CUCTeMaTH3al[|sl 3HaHUH 110




TemMaM " OKOJIOTHs - HayKa O
B3aMMOOTHOIIEHUSIX OPraHU3MOB JPYT C
JPYTOM U HaJIOPraHW3MeHHBIX CUCTEM C
OKpYyKatollleid cpezioii”, "OpraHu3sMbl U
cpefa obutanus", "OKOJOTUS BUZOB U
nonysiust”, "DKoJoryst co00111eCTB.
OKosoruueckue cuctembl”, "bruocdepa -
ryiobasbHast 3kocuctemMa" / KoHTposbHast
pabota 1o Teme "Okosorus"

96 PesepBHbIil ypok 1
97 Pe3epBHbIi1 ypok 1
98 Pe3epBHbIi1 ypoK 1
99 Pe3epBHbIN ypoK 1
100 Pe3epBHbIi1 ypok 1
101 PesepBHbIN ypOK 1
102 PesepBHbIN ypoK 1
OBILIEE KOJIMYECTBO YACOB I10 102 75

I[TPO'PAMME







TIIPOBEPSIEMBIE HA EI'D I10 BUOJ/IOI'MA TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMSI OCHOBHOM OBPA30OBATEJ/IbHOMN
ITPOIT'PAMMBI CPEJJHET'O OBIIIEI'O OBPA30BAHUSA

Kopg,
MPOBEPsAEMOro
TpedoBaHUs

ITIpoBepsieMbie TPe0OBaHNA K MPeMETHBIM pe3y/IbTaTaM 0CBOeHHSI
OCHOBHO# 00pa30BaTe/IbHON NMPOrPaMMbI CPeJHEro 001Iero
ob0pa3oBaHus

CchopMHUpPOBaHHOCTh 3HAHWK O MecTe W PO/IM OMOJIOTMM B CHCTEME
eCTeCTBEHHBIX Hayk, B (hopMUpOBaHUU COBPEMEHHOU
eCcTeCTBeHHOHAayYHOUN KapTHHBI MUPA, B TIO3HAHWU 3aKOHOB MPUPOALI U
PeIIeHN! >)KU3HEHHO BaKHBIX COLIMA/TIbHO-3THUECKUX, SKOHOMUYECKHX,
9KOJIOTMYeCKUX Mpo0JieM ueioBeyecTBa, a TakKe B pellieHHH BOIIPOCOB
paLMOHA/TBHOTO MPUPO/ION0/Ib30BaHUs, B (POPMHUPOBAHUY LIEHHOCTHOTO
OTHOIIIEHUS K TIPUPO/ie, OOILeCTBY, UeloBeKy; O BK/IaJle POCCUMCKUX U
3apy0e)KHBIX YUEHBIX — OUOJIOrOB B pa3BUTHE OHOJIOTUM

Bnamenve cucremoidl 3HaHMHA 00 OCHOBHBIX MeTOJlaX HAy4HOTO
MO3HAHUS, UCTIONb3yeMbIX B OMOTOTMUYECKHX HCC/IeOBAaHUSX JKUBBIX
00BeKTOB M 3JKOocucTeM (OnvcaHWe, W3MepeHHe, TIpOBejleHUe
HaO/ro/leHui); crocobaMu BBISBJIEHUST W OLIEHKH aHTPOIOTeHHBIX
W3MEeHEeHUN B MPUpPO/e.

YMeHue BbIIBUraTh TUIIOTE3bl, MPOBEPATh UX SKCIIePUMEHTaTbHbIMU
cpefcTBamMu, (opmyaupysi Lieib  UCCAeI0BaHUsl, aHaJu3MpOBaTh
ToJlyYeHHbIe pe3y/bTaThl U [ie/1aTh BbIBO/bI.

BhisiBieHWe  3aBUCMMOCTHM  MeXAY HCCAeyeMbIMA BeJIMYMHaMH,
00BsICHeHHe TIOTyYeHHBIX Pe3y/IbTaToB U (hOpMy/TUPOBaHKE BBIBOJIOB C
VICTI0/Tb30BaHUEM HAayYHbIX ITOHSITUM, TEOPHH M 3aKOHOB

YMeHue BaZieTb CUCTEMOW OHMONOTMYeCKWX 3HAHHWM, KoTopas
BK/TFOUAeT: OCHOBOIIOJIArarolye OWUOIOTHUeCcKre TEPMHMHBI U TIOHSTHS
(Ku3HB, K/eTKa, TKaHb, OpraH, OpraHu3M, BWJ, TOITYJ/ISALMS, SKOCHCTeMa,
OuorieHo3, 6rocdepa; MeTabo/M3M, TOMeOCTas, KJIeTOUHbI UMMYHUTET,
OvocuHTe3 Oesika, OHOMO/MMMEpBI, AWCKPETHOCTb, CAMOPErYJISLS,
CaMOBOCIIPOU3Be/ieHue, HaCJIe/ICTBEHHOCTh, W3MEHUYUBOCTb,
5HEpPro3aBUCUMOCTb, POCT U pa3BUTHE);

Ouonornyeckue Teopuu: KietouyHas Teopusi T. IllBanHa, M.
[netinena, P. BupxoBa; KI0Ha/bHO-CEIEKTUBHOIO UMMyHUTeTa I1.
Opaux, .. MeuHrkoBa, XpOMOCOMHas TeOpusi HacaeACTBeHHOCTH T.
Moprana, 3akoH 3apogpiiieBoro cxozgcrsa K. b3spa, 3Bo/OLMOHHasA
Teopuss Y. [lapBuWHA, CUHTeTHYeCKass TeOpUsA 3SBOJIIOLUH, Teopus
anTporioreHe3a Y. [lapuHa; Teopusi O6uoreorjeHo3a B.H. Cykauéga;
yueHve H./. BaBuioBa o LieHTpax MHOTroobpasusi ¥ TIPOUCXOXKAeHHs
KYJbTYpHbIX pacTeHud, yueHne A.H. CepeprioBa 0 nyTax u




HarpaB/IeHUsIX 3BoJToIMH, yueHre B.V. BepHazckoro — o 6uocdepe);
3aKOHbI (eJUHOOOpa3ust IOTOMKOB TI€PBOTO TOKOJIEHHUS], PACIIeI/IeHH s
IIPU3HAKOB, HE3aBUCUMOrO Hac/ieloBaHUs IipusHakoB ['. Mengens;
CLIeII/IEHHOI'0 Hac/IeJoBaHWsl IIPU3HAKOB U HapyLUeHUs CLel/IeHUs
reHoB T. MopraHa; romoJIOTUYeCKMX PSOB B Hac/l1e[CTBEHHOU
nsmenunBoctu H.M. BaBuioBa; reHerrueckoro pasHoBecus [Dk.
Xapau u B. BaitabGepra; 3apogpimieBoro cxoactBa K.  Bapa;
ouoreHeTrueckuii 3akoH J. ['ekkesis, . Mrosnepa);

TIPUHLUIIBI (UACTOTHI FaMeT, KOMIIJIEeMEeHTapHOCTH);

npaBuia (MuHuMyMa FO. JInbuxa, 9KOJIOTHYEeCKON MUPaMUZBI UHMCes,
OroMacchl ¥ SHEPTUN);

rurote3bl (kKoarjepBaTHoM A.M. OmapuHa, MepBUYHOTO Oy/iboHa [IXK.
XonpetiHa, mukpocdep C. dokca, pubosuma T. Uek)

YMeHue peliaTh TOMCKOBblE OWOJOTMYECKHE 3a/laud; BBISB/ISTD
TIPUUKHHO-C/Ie/ICTBeHHbIE CBSI3U MeXxay uccreyeMbIMU
OuonoruueckuMu  0OBEKTaMH, TIpOLleCCaMM W SIBJIEHUSIMU;  /le/iaThb
BBIBO/IbI ¥ IPOrHO3bI HA OCHOBAHWH TO/TyUYeHHbIX pe3y/IbTaToB;
COCTaBJ/IATb T€HOTUIMUECKHEe CXeMbl CKpeIlVBaHUsl [/is1 Pa3HbIX TUIIOB
HacJle/JoBaHUs TIPU3HAKOB Y OPraHW3MOB, COCTaBJISITb CXeMbl TiepeHoca
BeILleCTB Y SHepPryu B 5KocucTeMax (Liely MATaHKs, MUILLEeBbIe CeTH)

YMeHue  yCTaHaBIMBAThL B3aWMOCBSI3M  MeXJy CTDOeHHeM W
(GYHKLMSMH: OpPraHOW/OB, K/IETOK pa3HbIX TKaHel, oOpraHamMu u
CUCTeEMaMHM OpraHOB Yy pacCTeHHH, >KUBOTHBIX W UeJIOBEKa; MEeXIY
jTaramMu 0OMeHa BeITeCTB; 3TallaMU KJIeTOUHOTO I[UK/Ia U KU3HEHHBIX
L[UK/IOB OPraHU3MOB; 3TariaMy SMOPHUOHA/ILHOTO Pa3BUTHSI; TEHOTUTIOM
U QeHoturioMm, ¢eHoTUNIOM U (aKTopaMu cpefibl  OOWUTaHUS;
TpoIieccaMM  3BOJIIOIMM;  IBWXKYIIIMMU CUJIAaMU  AHTPOIIOTeHe3a;
KOMIIOHEHTaMH PAa3/IUUHBbIX 3KOCHUCTEM U TIPUCTIOCOOTEHUSIMH K HUM
OpraHu3MOB

YMeHue Bbl/Ie/ISITh CylLLleCTBeHHbIe TPU3HAKU:

CTPOEHUs1 BUPYCOB, K/I€TOK IIPOKapHUOT U 3YKapUoT; OJHOK/IETOYHbIX U
MHOTOKJ/IETOUHBIX OPraHW3MOB, BH/IOB, OMOTeOIleHO30B, KOCUCTEM U
Ouocdepsr; CTpOeHUsT OpPraHOB ¥ CHUCTeM OpPraHOB pacTeHuH,
JKUBOTHBIX, Ye/I0BEKa; MPOLIeCCOB >KU3HeeaTeIbHOCTH, MPOTeKaroIUX
B OpraHM3Max pacTeHHH, >KMBOTHBIX M ue/loBeKa; OMOJIOrMuYecKUx
nporieccoB: oOMeHa BemiecTB  (MeTrabonu3M), uHGbOpPMAMU U
TIpeBpallleHus SHepryuu, Opo’keHus, aBTOTPOGHOTO U reTepoTPOGHOTO
TUMOB TNUTaHWs, (OTOCHHTe3a M XeMOCHHTe3a, MHWTO3a, Melo03a,
raMeToreHe3a, SMOpHOreHe3a, TIOCTIMOPHOHAIBLHOIO  Pa3BUTHA,
pa3sMHOXKeHHsI, WHAWBU/YalbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHes3a),
B3aUMOJEMCTBUSI TEHOB, TeTepo3vca; JeUCTBUM HCKYyCCTBEHHOIO
orbopa, CTAaOWIM3UPYIOUIEro, JBWXKYIIETO W pa3pbhIBAIOIIEro




eCTeCTBEHHOTO 0TOOpa; as/uIoNaTPpUueckoro U CUMIIATPUYecKOro
BU000pa30BaHus; BAUSHUS JBIDKYIIUX CHI BOJIIOLIMM Ha TeHO(OH/
TIOTTY/IILUM; TIPUCTIOCOO/IEHHOCTH OpraHW3MOB K cpefile oOWUTaHWMS,
yepe/OBaHMsI HaMpaBJeHUM 5BOMIOLMH; KPYroOBOpOTa BeIleCTB U
MOTOKa SHEPTYH B 3KOCUCTEMAax

ChopMHUpPOBAaHHOCTL yYMEHHsSI BBIJIE/ATh CYIECTBEHHbIE TIPU3HAKH
BHDYCOB, K/JIETOK IIPOKAapUOT W 3YKapHOT, OJHOK/IETOUHBIX U
MHOTOK/IETOUHBIX OPraHU3MOB, BU/IOB, OHOT€OLIEHO30B U IKOCUCTEM;
0C00EHHOCTH TIPOLIeCCOB 0OMeHa BeIeCTB U MpeBpallieHus] SHEePTHUU B
KJeTKe, (DOTOCHMHTe3a, TJIACTUUECKOTO U SHEpreTHUecKoro oOMeHa,
XeMOCHHTe3a, MHTO3a, Mek03a, OIUIOZIOTBOPEHUs], pa3BUTUS U
Pa3MHOYKEeHUSsI, UHUBUYaJbHOTO PAa3BUTHS OpraHu3Ma (OHTOTreHe3a),
OoprOBI 3a CyIleCTBOBaHUE, eCTECTBEHHOr0 0TOOPa, BUj000pa30oBaHus,
MPUCIIOCOO/IEHHOCTH  OpPraHu3MOB K  cpeZie  OOWUTaHWs, B/IASTHUS
KOMITOHEHTOB 9KOCHCTEM, aHTPOIOTeHHBIX U3MEHEeHHWI B 9KOCHCTeMax
CBOEM MeCTHOCTH, KPYrOBOPOTA BEILeCTB W TpEeBpallleHus SHEPTUH B
6uocdepe

YMeHue HCII0J/Ib30BaTh COOTBETCTBYHOLIIHME dPTYMEHTHI,
6I/IOJIOI"I/I‘J€CKYI-O TEPMHUHOJIOTUIO WU CHUMBOJIMKY [Jid [A0KAd3adTe/bCTBd
POACTBA OPraHM3MOB PA3HBIX CHUCTEeMaTHUYECKHX TI'DYIIIl; B3aMMOCBA3H
OpraHM3MOB MW CpeJbl 06I/ITaHI/IH; €IWHCTBa YeJIOBeUYEeCKHUX Ppdac;
HEO6XO,£[I/IMOCTI/I 340p0OBOTO 06pa3a JKW3HH, COXPaHEHHUA pa3HOO6pa3I/IH
BHUJIOB MW 3KOCUCTEM KdK YC/JI0BUA COCYIIeCTBOBAHUA TIIPpUPOALI U
yejioBeyeCTBa

YMeHWe KPUTUYECKH OLleHMBaTh HWH(OPMALMI0 OHOIOrHUecKoro
COJlep’KaHusl; UHTepPNpeTUpOBaTh 3TUUYECKHe acCreKTbl COBPEeMEHHBIX
ucciefioBaHuid B Ouojoruu, — MeAWLUHe, OroTexXHOIoTUY;
paccMaTpuBaTh ryiobanbHbIe 5K0JIOTUYeCKHe nipo6JieMbI
COBPEeMEeHHOCTH, ()OPMHUPOBaTh IO OTHOIIEHWIO K HUM COOCTBEHHYIO
TO3ULUI0




IIEPEYEHD 3JIEMEHTOB COAEP)XAHUS, ITPOBEPAEMBbIX HA EI'D
I10 BbNOJIoIrnn

Kopg,

HpOBEpHEMbIﬁ J3JIEMEHT COAe€pPKaHUA

buonorus Kak HayKa. JKuBBIE CUCTEMBI U UX HU3yudeHue

1.1

CoBpemMeHHasi OuosiorMsi — KOMIUIEKCHasi Hayka. buosoruuyeckve HaykKu U
v3yuaemble UMU TipobseMbl. PyHJaMeHTa/bHble, TPUKIaJHble U TTOUCKOBbIE
Hay4YHbIe MCC/IefI0BaHus B OMOIOTHH.

3HaueHue OuosoruM B (POPMHUPOBAHUM COBPEMEHHOM eCcTeCTBeHHO-HayuHOH
KapTuHbl mupa. IIpodeccuu, cBsizaHHble C Ouosorveil. 3HaueHue OHOIOTHM B
MPaKTUYeCKON [JesiTe/IbHOCTU uesloBeKa: MeJULIMHe, CelbCKOM XO3SIHCTBeE,
NIPOMBIILIJIEHHOCTH, OXpaHe NpHUpOJbl

1.2

JKuBble crCTeMbl Kak TpeAMeT u3ydyeHusi 6uosioruy. CBOWMCTBA >KUBBIX CUCTEM:
eIMHCTBO XMMHUECKOT0 COCTaBa, AUCKPETHOCTb U LIeJIOCTHOCTb, CJIOKHOCTb U
yHOpsiI0YeHHOCTh CTPYKTYPBHl, OTKPBITOCTb, camoopraHu3aLus,
CaMOBOCIIPOM3Be/ieHre, pa3paKUMOCTb, U3MEHUMBOCTh, POCT U pa3BUTHE.
YPpOBHU OpraHu3aliuM >KUBBIX CHUCTEM: MOJIEKY/ISIPHBINA, KIeTOUHbIN, TKaHEeBBIH,
OpraHU3MeHHbIH, MOMYJIALIMOHHO-BHU/JOBOM, 5KOCHUCTEMHBIN
(buoreonieHoTHUECKHH), OWochepHBI. IIporjecchkl, TPOUCXOASIIHE B >XKUBBIX
cucrtemax. OCHOBHble TIPHM3HAKU >KUBOTO. ’KM3Hb Kak ¢opma CylleCTBOBaHUsI
MaTepuu

1.3

Metoabl OuWonorvyeckoli Hayku. HabmiogeHwe, u3MepeHUe, SKCIIepUMEHT,
CcHUCTeMaTH3alusl, MeTaaHanu3. [loHsATHe O 3aBUCMMOM U  He3aBHUCHMOU
riepeMeHHOM. [laHMpoBaHWe 3KcrepuMeHTa. [TocTaHOBKAa M MpOBepKa T'MIIOTe3.
HyneBass rumore3a. IloHsiTie BBIOODKM U €& JOCTOBEPHOCTb. Pa3bpoc B
O6uonornueckux AaHHbIX. OljeHKa [O0CTOBEPHOCTU TOMY4YeHHbIX pe3y/bTaToB.
[IpyumnHBl KMCKa)KeHUs1 pe3y/IbTaTOB 3KCIepuMeHTa. [ToHSTHEe CTaTUCTUUeCKOoro
TecTa

KneTka Kak O1ojiornyeckas cucreMa

2.1

KrneTtka — cTpyKTypHO-(yHKI[MOHa/IbHAs eAWHHULA KUBOro. VICTOpUsl OTKPBITHUS
knetkd. Paboter P. I'yka, A. JleBenryka. Knetounast Teopusi (T. IlIBanH, M.
[Inenpen, P. Bupxos). OCHOBHBIE NOJIO’KEHUSI COBPEMEHHOW KJIETOYHOW TeOpPHH.
MeTo/1bI MOJIEKY/IIPHOM M KJIETOUHOM OHO0JIOTHH: MUKPOCKOITHS, XpoMaTorpadus,
3/1eKTpodopes, MeTo[, MeyYeHbIX aTOMOB, I depeHLMaIbHOE
LeHTPpU(yTr1poBaHue, Ky IbTHUBUPOBaHUE K/I€TOK

2.2

XVMUYeCKUI COCTaB K/IeTKU. Makpo-, MUKpO- U y/lIbTPaMUKpO3/1eMeHThl. Boza u
eé poJib KaK pacTBOpUTesIsi, peareHTa, ydyacThe B CTPYKTYPHUDOBaHHHU KJIeTKH,
TervIopery/isiui. MuHepasibHble BelllecTBa KJIETKHM, WX OHosiorueckas poJib.
Posib KaTHOHOB Y aHMOHOB B KJIETKeE.

buonornyeckue monmuMepbl.  benku.  AMHMHOKHMCIOTHBIM  COCTaB  OesKOB.




CTpyKTypbl Oe/lKOBOW MOJIeKY/ibl. [lepBUuHast CTpPyKTypa OefKa, IMenTHHas
CBA3b. BTOpuuHas, TpeTWuHasi, uYeTBePTUYHAs CTPYKTYyphl. [leHaTyparus.
CaotictBa 6ekoB. Knaccudukanms 6enkor. bruonoruueckue GpyHKIHMN Oe/TKOB.
YrneBogpl. MoHOcCaxapuzpl, Aucaxapyfbl, OIMrocaxapyufibl U I0Jucaxapyufbl.
OOmmii mMaaH CTPoeHWss W (PU3UKO-XUMHUYEeCKWe CBOKMCTBA  YTIJIEBOZIOB.
Buonoruueckre GyHKIUU YT€BOJOB.

Jlumapl. T'uppodumibHO-rHApPodoOHBIe cBolicTBa. Knaccudukamus JUNAZOB.
Tpurnuuepuabl, Gochonunuabl, BOCKU, cTepoubl. buonoruueckue GyHKLUN
munugoB. O61ye cBoiicTBa 61onornyeckux MemMbpaH — TeKyuecTb, CIoCOOHOCTh
K CamM03aMbIKaHH!0, IT0TyIIPOHULIaeMOCTb.

Hyxkneunossle xuciorel. [JHK u PHK. CrpoeHue HYK/IEMHOBBIX KHUC/IOT.
Hyxneotuapl. Tlpuniun komriemeHnTapHocTd. IlpaBuno Yapraddga. Ctpykrypa
OHK — nBoiiHasi crivpasib. MecToHaxokaeHue U 6uosorndyeckue ¢pyHkiuu JHK.
Buger PHK. ®ynkumuu PHK B KneTke.

Crpoenne Monekyasl AT®. Makpospruueckve cBg3d B MoJjieKkyjie ATO.
Bbuonoruueckre ¢pyHkiun AT®. BoccTaHOBIeHHbIe TIEPeHOCUMKU, UX (PYHKLIUU B
kietke. CekBenrpoBanue JTHK.

CtpykrypHast Ouonorusi: OUOXMMHUUecKHe U OHOpU3MUecKre HCC/IeJOBaHUS
CoCTaBa ¥ NIPOCTPAHCTBEHHOM CTPYKTYPhI OMOMOJIEKY T

2.3

Tunel K/IeTOK: 3yKapuoTHUeckas M IIpokapuotuhyeckass. CTpPyKTypHO-
GbyHKLIMOHAIbHBIE 00pa30BaHuUs KIIeTKU.

CrpoeHre MpOKapuOTHUeCKOW KieTkH. KieTouHasi creHKa OakTepuii M apxei.
Oco0eHHOCTH CTpOeHHUsi TeTepoTpo(HONW W aBTOTPO(PHOW MPOKAPHUOTUUYECKUX
K/1eToK. MecCTo ¥ poJib IPOKaproT B OMOLjeHo3ax.

CrpoeHue ¥ (PyHKUMOHUPOBaHME >3YKapHOTUUeCKOM KieTKu. [lnasmaTuueckas
MeMOpaHa (1u1a3masiemMMma). CTpyKTypa IJla3MaTHUecKoid MeMOpaHbl. TpaHCTIOpT
BEIIeCTB uepe3 I/la3MaTHUeckyro MeMmOpaHy: maccuBHbIA  (auddysws,
obneruénHass auddys3ust), aKTUBHBIA (TIEPBUYHBIM W BTOPUYHBINA AKTHUBHBIM
TpaHcriopt). [losynpoHurjaeMocts MeMOpaHbl. Pabota HaTpuii-KaineBOro
Hacoca. DHJOLMTO3: MUHOLMTO3, ¢aroyuTo3. OK3ouuTo3. KieTouHasi cTeHKa.
CTpyKTypa U QYHKLMU KJIeTOYHOW CTEeHKH pacTeHWi, TpUOOB.

Hwuroriasma. Lluto3omnb. Llutockener. [IBykeHuwe nuToruiasMbl. OpraHonfbl
kieTkn. OpHOMeMOpaHHBIe OpraHOWABI KJIETKW: SHZOIIa3MaTHUecKas CeTb
(3IIC), armapaT I'onbayKu, TM30COMBI, UX CTpOeHHe U (PYHKIMU. B3auMoCBsi3b
OJJHOMEeMOpaHHBIX OPraHOWJOB KeTKh. CTpoeHWe TpaHY/SIPHOTO PEeTHUKYJIyMa.
CunHTe3 pacTBOpuMbIX OenkoB. CHHTe3 K/IE€TOUHbIX MeMmOpaH. ['yagkuii
(arpaHy/sipHBINM) SHAOIUIa3MaTHUeCKWi peTUKynayM. CekpeTopHasi (YHKLA
arimapata ['onmbgxku. TpaHCHOpPT BeljecTB B KieTKe. Bakyo/iu pacTUTeNbHBIX
Ki1eToK. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOW/BI KJIETKU: MUTOXOH/PUH, TU1aCTUABL.

Crpoenve ¥ (yHKUMM MWUTOXOHJAPWM UM TinacTuf. IlepBUuHble, BTODUUHbIE U
C/IOKHbIE  T/IACTHABI  (DOTOCUHTE3UPYIOIIMX  3YKApUOT.  XJIOPOIIacThl,




XPOMOILIACThI, IEMKOIIACThI BBICIIUX PaCTEeHUM.

HememOpanHbie opraHouzipl kKietku CTpoeHre ¥ (QYHKIMA HeMeMOpaHHBIX
OpraHouJioB KneTKh. Pubocombl. MukpobuiameHTbl. MpblllleuHble  K/IETKH.
Mukpotpybouku. Knerounsiii 1ieHTp. CTpoeHHe U [BWKEHHE JKTYTUKOB U
pecHruek. MUKpOTPYOOUKH ITUTOTIa3Mbl. [IeHTpHOb.

fmpo. ObGonouka siipa, XpOMAaTWH, KapyvoIula3Ma, SIAPBIIIKH, WX CTPOEHHWe U
byHKIUKU. AaepHbli 0e/KOBBIM MaTpuKC. IIpocTpaHCTBEHHOE pacrioioyKeHHe
XpOMOCOM B UHTepdasHoM siipe. besiku XxpoMaTHHa — TUCTOHBI.

Krnertounsle BkmoueHusi. CpaBHUTe/bHasi XapakKTePUCTHUKA K/ETOK 3yKapuoT
(pacTuTe/bHOM, )KUBOTHOM, TPUOHOI)

2.4

AccuMunisatyst U JUCCUMWISILIMSL — /IBé CTOPOHBI MeTabosm3ma. Turel obOMeHa
BeILleCTB: aBTOTPOQHBIM U reTepOTPOdHBINA. YuacTHe KHUCI0poja B OOMEHHBIX
npolieccax. JHepreTuueckoe obecrieyeHHe KiaeTKd: mpeBpaujeHne ATD B
oOMeHHBIX TiporieccaXx. @PepMeHTAaTHUBHBIN XapaKTep peaklUil KIeTOYHOTO
MeTabosim3ma. DepMeHTbI, MX CTPOEHHWe, CBOWCTBA W MeXaHW3M JeHCTBUSI.
KodepmenTsl. OTmmunist epMeHTOB OT HEOPraHWYeCKUX KaTann3aTopoB. benku-
aKTUBATOPbI W OeNKU-UHTUOUTOPBL. 3aBUCUMOCTb CKOPOCTH (hepMeHTaTUBHBIX
peakLyii OT pa3/IMUHbIX (aKTOPOB.

[TepBUUHBI CHHTE3 OpPraHWUYECKUX BellecTB B kieTke. dotocuHTe3. Posb
XJIOporiacToB B mponjecce ¢otocuHTe3a. CBeToBas W TeMHOBasi (hasbl.
[TpopykTUBHOCTE (oTOCHHTe3a. BrmsHUe pa3uuHbBIX (DaKTOPOB Ha CKOPOCTb
doTocuHTe3a. 3HaueHre (HOTOCUHTE3a.

XemocuHTe3. Pa3HooOpa3ue opraHW3MOB-XeMOCHHTETUKOB: HUTPU(PULIMPYIOLIHe
OakTepuu, >keyme300aKkTepur, cepobaKTepuu, BOAOPOJHbIE OakTepuu. 3HaueHUe
XeMOCHHTe3a.

AHaspoOHble opraHu3Mbl. Buzabl Opokenus. IIpoAyKTbl OpokeHMST W HX
WCII0/Ib30BaHUE YeiOBeKOM. AHa’po0OHble MHMKDOOPTraHW3Mbl KakK OOBEKTHI
OMOTEeXHOIOTUY U BO30YyquTeM O0JIe3HeH.

A>spobHble OpraHu3Mbl. JTarbl 3HepretTuueckoro obmena. IToaroroBuTesnbHbIN
ytarn. ['Inkoin3 — 6ecKUC/IOpoHOe paciilieryieHue ITF0KO3bI.

buonornueckoe OKucCeHHe, WM K/IeTOUHOe JbixaHWe. Pojib MUTOXOHJpPWIN B
rporieccax Oroornyeckoro OKUCJIeHHSI. Lluknuueckue peakLuu.
OxkucyutensHOe dochopumpoBanue. [IpenmyiectBa aspobHOro MyTH 0OMeHa
BeIleCTB Tiepe/; aHa3poOHbIM. D(PPeKTUBHOCTb FIHEPreTHUeCcKoro obMeHa

2.5

Peakun maTtpuuHOro cuHtesa. [IpMHIMII KOMITIEMEHTapHOCTHM B peakLUsAX
MaTpUYHOrO CHHTe3a. Peanu3anus HacieACTBeHHON UHQopmaiuu. ['eHeTHyecKuit
KOoZ, ero cBoucrBa. TpaHckpumnuusi — MarpuuHblidi cuHTe3 PHK. IIpunHimmne:
TPAHCKPUIIL[MU: KOMIUIEMEHTapHOCTb, aHTUIApa/l/Ie/IbHOCTb, aCUMMETPUYHOCTb.
TpaHcnsus ¥ eé sTanbl. Yuactde TpaHcropTtHeix PHK B OGHocuHTe3e Oeska.
YcnoBust 6uocuHTe3a Oenka. KogupoBaHue amMHHOKUC/IOT. Posib pubocoMm B
OuocuHTe3e Oerka.

Opranusanys reHoMa y NIpOKapyoT M 3YKapuoT. Perysius akTUBHOCTU F€HOB Y




npokapuoT. ['uriore3a onepoHa (®. YKako06, JK. MaHo). Perynsiuss oOMeHHBIX
TMpOLIeCCoB B KieTKe. KyleTouHbIl roMeocTas.

Bupycbl — HekneTouHble (OPMbI >KU3HU W OOnMraTHble Tapa3uTtbl. CTpoeHHe
MIPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTeprodaros.

BupycHbie 3aboneBaHusI uesiOBeKa, >KUBOTHBIX, pactenuid. CITNI, COVID-19,
COL[Ma/IbHBIE U MeAULIMHCKHE TTPOOJIeMbI

Knertounelidi 1Mk, ero mepuofsl W perynasuus. VIHTepdasa U MMTO3.
OcobeHHOCTH TIPOLIECCOB, TpOTeKaroumx B uHTepdase. IToAroToBKa KiIeTkd K
Jenenvto. [lpecrHTeTMyeckuii  (MMOCTMUTOTUUYECKWM), CHHTETUUECKUM U
MOCTCUHTETUUECKUM (TTPeMUTOTUUECKUI) TIepruo/ibl UHTepda3sbl.

Matpuunsli cuHte3 [HK - pervmkanmsa. IlpuHnumner peruvmikanuy JHK:
KOMIL/IEMEHTapHOCTb, TIOJTlyKOHCEePBAaTUBHBIM CUHTe3, aHTUIApa/ulIe/bHOCTb.
Mexanusm pervivkarmu JJHK. Xpomocomsl. CtpoeHne xpomocoM. Tesomepsl U

2.6 TejloMepa3a. XPOMOCOMHBIM Ha0Op K/IeTKM — KapuoTum. JIWTUIOWAHBIA WU
raryIOuIHbIM  HAabOpbl XpPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.  [ToI0BBIE
XPOMOCOMBI.

Henenue knetku — muto3. CTauM MUTO3a W MPOUCXO/sIMe B HUX TPOLIECCHI.
Tunbl muTo3a. KaprvokuHe3 ¥ LMTOKMHe3. buosiornueckoe 3HaueHWe MMTO3a.
Perynsiysi MUTOTUYECKOTO IMK/Ia KIeTKU. [IporpaMMupyemast KjieTouHast Tibestb
— aroIITo3.
@DyHKI[MOHAa/IbHasi TeHOMHUKA
3 Opranu3sM Kak 61osiornueckasi CucTemMa
3.1 O/IHOKJIeTOUHEIE, KOJIOHHA/IbHEIE, MHOT'OKJIETOUHbIE OpraHu3Mbl u

MHOT'OTKaHeBble OPraHU3MBbl.

@dopMbl pa3sMHOXKEHHUs] OpraHu3MoB: Oecriosioe (BK/tOUasi BereTaTMBHOE) U
nosoBoe. Buzabl  6ecriosioro  pa3MHOXKEHHUS:  TIOYKOBaHWE,  CTIOPYJISLIUS,
dbparMeHTaiusi, KJIOHUpPOBaHUe.

ITonoBoe pa3mHoykeHue. [1o/0BbIe KNETKH, UK rameThbl. Meiio3. CTaguu Meiio3a.
[ToBenenne xpomocom B Merio3e. Kpoccrnrosep. buonoruueckuii cmMbici Melio3a
¥ TI0JIOBOTO TpoLiecca. Melo3 U ero MecTo B )KM3HEHHOM LIUKJ/Ie OpraHU3MOB.
IIpepsapoppiieBoe pasBuTHe. ['amMeToreHes y >XUBOTHBIX. Ilo/ioBble >Kesie3bl.
OOpa3oBaHre W pa3BUTHE TMIOJIOBBIX KaeTOK. CriepMaToreHe3 W OOTeHes3.
CrpoeHue TOMOBBIX KieToK. OryioJoTBOpeHre U SMOpHOHA/NbHOE pa3BUTHE
>KUBOTHBIX. Cr1I0cOObI OTIOIOTBOPEHKSI: Hapy>KHOe, BHyTpeHHee. [TapTeHoreHes.
VuauBrayanbHoe pa3BuTHe oOpraHu3MoB (oHToreHe3). Craauu 3MOpHoreHesa
JKUBOTHBIX (Ha rpuMepe JsSTyuiku). Jpobaenue. Turbl apobserus. OcobeHHOCTH
Jpo0ieHusT MJIEKOTTUTAIOIIUX. 3apo/billieBble JUCTKU (TacTpysisiiys). 3akaajKa
OpraHoB M TKaHeM W3 3apOJbIIIeBbIX J/MCTKOB. B3aumHOe BMsHME YacTel
Pa3BUBAIOIIIErOCs  3apofbliia  (3MOpHOHA/bHAs WHAYKOWS). 3ak/iajka IUlaHa
CTPOEHUSI >KMBOTHOTO KaK pe3y/bTaT HepapXW4eCcKWX B3auMOZeNCTBUM T'eHOB.
BnussHue Ha SMOpHOHA/bHOE pa3BUTHE pa3/IMUHBIX (DAaKTOPOB OKpYyKarolen




cpefpbl.

Pocrt 1 pa3ButHe )HUBOTHBIX. [TocTaMOpHoHaBHBIN Niepuoz,. [IpsiMoe 1 HerpsiMoe
pa3Butue. Pa3Butue ¢ MeTamopdo3oM Yy OeCrO3BOHOUHBIX U T03BOHOYHBIX
JKUBOTHBIX. buosiormyeckoe 3HaueHue TIPSIMOrO U HENPSIMOTO Ppa3BUTHS, UX
pacripocTpaHeHve B Ipupofe. TWIbl pocTa >XMBOTHBIX. DaKTOpbI peryJssiluu
pOCTa >KUBOTHBIX W uesnoBeKa. CTaguy TIOCTIMOPHUOHATBHOTO PAa3BUTUS Y
JKMBOTHBIX U yesioBeKa. I1epro/ibl OHTOreHe3a yesioBeKa.

PasMHOXXeHMe U pa3BuThe pacteHu. [ametodut u cnopodur. Meiio3 B
JKU3HEHHOM T1MKjle pacteHwid. (OOpa3oBaHWe CIIOp B TIpoijecce Meko3a.
lamertorenes y pacrennit. OmIOAOTBOPEHME UM Ppa3BUTHE PACTUTE/IbHBIX
opraHusmoB. [IBoifHOe OTIOIOTBOPEHKE y IIBETKOBBIX pacTeHuid. Obpa3oBaHue U
pasBuTHe ceMeHU. MexaHM3Mbl PeryJ/Isiiui OHTOreHe3a y paCTeHUH Y )KUBOTHBIX

3.2

Wctopusi craHOB/NeHUs] UM Ppa3BUTHS TeHETUKM Kak Hayku. (OCHOBHbIe
reHeTUYecKre TOHATUS W CHUMBOJIbIL. ['OMOJIOTMYHbIE XPOMOCOMBI, ajljie/bHble
reHbl, ajbTepHATUBHbIE TIPU3HAKW, [JOMUHAHTHBIM W PpeLleCCUBHBIM TMpH3HAK,
rOMO3WIOTa, TeTepO3UroTa, UHMCTas JIMHUSA, THOPWUABI, TEHOTUII, (EHOTHII.
OcHOBHble ~ MeTO[bI ~ TeHeTHKU: TUOPUAOTIOTUUECKUM,  LUTOJIOTUUECKUH,
MOJIEKY/IIPHO-TeHeTUUe CKU

3.3

MoHorubpugHoe ckpeiyBaHue. [1epBbiii 3akoH MeH7ie/st — 3aKOH eZJMHO00pa3sus
ruOpUZIoB TIEpBOTO TOKOJieHus. [IpaBW/IO [JOMUHUpPOBaHWsA. BToOpoi 3akoH
MeHngens — 3akOH paclieryieHus TMpU3HAKOB. LlUTonoruyeckre OCHOBBI
MOHOTHOPU/IHOTO CKpelljiBaHUs. ['MroTe3a YUCTOThI raMeT.

Amnanu3upytolllee cKpeluBaHue. [IpoMe)XyTOUHBbIM XapakTep Hac/e[JoBaHUsl.
PaciueryieHre 1ipu3HakoB NIPU HETIOJTHOM JJOMUHUPOBaHUM.

OurnbpugHoe ckpemyBaHuve. TpeTwd 3akoH MeHiensl — 3aKOH He3aBHCHMOI'O
Hac/efloBaHUs ~ TIpU3HAKOB.  LluTonorvyeckre  OCHOBBI  JAUTMOPHUIHOTO
CKpelLLWBaHus.

CuervieHHOe HacieqoBaHue Tpu3HakoB. Pabotel T. Moprana. CiierieHHOe
Hacjae[loBaHWe TeHOB, HapylleHWe CLelVIeHUs MeKJy reHaMu. XPOMOCOMHast
Teopus Hac/leJ,CTBEHHOCTH.

lenetuka mosia. XpOMOCOMHBIM MeXaHW3M OIpefie/ieHrs1 To0Jla. AyYTOCOMBI U
MOJIOBbIe XPOMOCOMBI. ['OMOraMeTHBIM U TeTeporameTHbId TOJI. ['eHeTHuecKas
CTPYKTypa IIOJIOBBIX XpOMOCOM. HacsiefoBaHHWe MNpPHU3HAKOB, CLEIVIEHHBIX C
TI0JIOM.

lenotun kak 1esiocTHasi cuctema. [11eOTpOrvs — MHOXKECTBEHHOe [1eliCTBUe
reHa. MHOXeCTBeHHbIM ajule/i3M. B3aumozelcTBUe HealleNbHbIX T'€HOB.
KommniemenTtapHocTts. Jnucras. [Tomumepust

3.4

B3aumogelicTBre reHOTUIA U cpe/ibl TIpH (hopMUpoBaHuM (eHoTUMa. VI3MeHUBOCTb
Npu3HaKoB. KauecTBeHHble M KO/IMYECTBEHHblE TPU3HAKU. BHbl W3MEHUYHMBOCTU:
HeHac/le[JCTBEeHHas1 Y HaCjle[iCTBeHHasl.

MoprdukaloHHasi ~ U3MeHYMBOCTb.  Pomb  cpegpl B (hOpMHMPOBaHMU
Mo u(UKaLIMOHHOM M3MeHUMBOCTH. HopMa peakiiuu npusHaka. BapuallioHHbI psj,




v BapualMoHHasi kpuBas (B. WoranHceH). CBoiicTBa MOU(PUKALIMOHHON
V3MEeHUMBOCTH.

'eHoTMIMYecKkasi ©3MeHUMBOCTb. CBOMCTBA T€HOTUITMYECKOW M3MEHYUBOCTH. Burzibl
TeHOTUINYEeCKON M3MeHUMBOCTUA: KOMOMHATUBHAsI, MyTal[MOHHASI.

KombOvHaTHBHasT W3MeHUMBOCTb. Meili03 U TIO/IOBOM TpOIleCC — OCHOBa
KOMOWHATUBHOW W3MeHUMBOCTU. Posib KOMOMHATUBHON M3MEHUMBOCTH B CO3IaHUN
reHeTHUeCcKOro pa3HooOpasusi B Tipe/iesiaX OIHOTO BH/IA.

MyTaloHHasi 3MeHUMBOCTb. BUIbI MyTal[uii: reHHble, XDOMOCOMHbIE, TeHOMHBIE.
CrioHTaHHble W WHAYLIMPOBaHHble MyTalWW. flJepHble U LUTOMJIa3MaTUUeCKue
MyTaii. CoMaThyecKre U TooBble MyTauyu. [IprurHbl BOSHUKHOBEHUST My TaLIWil.
MyTareHbl M WX BAUSHWE HA OpraHM3Mbl. 3aKOHOMEPHOCTH MYTaLMOHHOTO
rporjecca. 3aKOH TOMOJIOTMUeCKMX PSIIOB B Hac/le[CTBeHHOM n3mMeHunBocTu (H.U.
Bagsunos). BHesiiepHast ”3MeHUMBOCTb Y HaC/1eICTBEHHOCTh

3.5

Kapuotun uenoBeka. MeskayHapoJHasi TMporpaMma UCCAeI0BaHUSI TeHOMa
yesioBeKa. MeToAbl UM3yueHHsT TeHeTWKU uesioBeKa: TeHeajoruuecKui,
O/IM3HEIOBBIH, LIUTOreHeTUUeCKUM, MOMY/ISIJUOHHO-CTaTUCTUUECKHUH,
MOJIEKY/ISIPHO-T€HeTUUe CKUA. CoBpemeHHOe orpeiesieHHe reHOTHIIa:
TM0JIHOTeHOMHOEe CeKBeHUpOBaHHWe, TeHOTUITMPOBAaHUe, B TOM UHC/Ie C TIOMOIIIbIO
[MlIP-anam3a. HacnenctBeHHble — 3a0oneBaHWst — uesioBeKa. ['eHHble U
XPOMOCOMHbIEe Oone3Hu yesioBeKa. bone3nu C Hac/1e/ICTBeHHOU
TIpepacrioyioyKeHHOCTbI0. 3HaueHre MeJUIMHCKON T'eHeTHKH B Mpe0TBpallleHuH
U JIeUeHUH reHeTHUeCKuX 3a00/1eBaHui uesioBeka. CTBOJIOBBIE KIIETKH

3.6

[omMecTrKaius U ceneKusi. 3apokKeHue CeleKLMU U JoMecTiKaluu. YueHue H..
BaBuioBa 0 IieHTpax MPOMCXOX/EHUSI M MHOT000pasusi Ky/JIbTYPHBIX DacTeHH.
Posnb cenekiyy B CO3/jaHWM COPTOB pacTeHWH U MOPOJ, )KMBOTHBIX. COpT, NOPo/a,
1TaMM. 3aKOH FOMOJIOTHUECKHUX Ds[JOB B Hac/e[CTBeHHOW u3MeHuuBocTh H.U.
BaBusioBa, ero 3HaueHue [ijisi CeJIeKLIUOHHOM pabOoThI.

MeToapl  CeneKIIMOHHOW paboThl. VICKyCCTBeHHBIM OTOOpP: MAacCOBBIM U
VH/UBHUYyalbHbIA.  OTambl  KOMOMHAL[MOHHOM  cenekuyu.  VcrbiTaHue
NpoU3BOAiMTeNed Mo MoToMCTBY. OTOOp MO TeHOTUIly C TIOMOIIbIO OLIeHKH
(beHOTHIa TOTOMCTBA ¥ OTOOP 10 TeHOTHUIY C MoMoIIbio aHanu3a JTHK.
VIcKycCTBeHHBIN MyTareHe3 Kak MeTO/| CeJIeKI[MOHHOW paboThl. PaualiioHHbIN 1
XUMUUECKUW MyTareHe3 KaK MCTOYHMK MyTaluii y KYJIbTYPHBIX (OpM
opraHusmoB. lcronb3oBaHWe TeHOMHOIO pe[akTUpPOBaHUSI U MeTO/l0B
pekoM6uHaHTHbIX THK 171 mostyueHrst MCXOHOTO MaTepHaia Jijisi CeneKLvu.
[Monyuenne monMIUIONIOB. BHyTpMBHOBas THOpHaM3ais. bmuskopojcTBeHHOe
CKpellBaHue, WM MHOpUAMHT. HepozcTBeHHOe CKpellyBaHWe, WIN ayTOPH/VHT.
I'etepo3uc u ero npuumHel. Vcrnonb3oBaHue reteposuca B cenekiyu. OtaanéHHas
rubpuauzaims.  I[Ipeosonenre OecTUIOAWsST MEXBUIOBBIX THOPHIOB. JlOCTIIKeHUs
CeJIeKLIM paCTeHUH Y )KUBOTHBIX

3.7

OOBeKTBI, UCTIO/Ib3yeMble B OMOTEXHOJIOTHH, — KIIeTOUHbIe Y TKaHeBbIe KYJIbTYpBHI,
MHMKDOOPTaHU3MBbl, WX  XapakTepucTuka. TpaguiyvoHHas  OHWOTEXHOJIOTHSI:




xyieborieyeHre,  TOJyueHWe  KHACJIOMOJIOUHBIX — TPOAYKTOB,  BUHOJEJHe.
Mukpobuonoruueckuii cuHTe3. OOBEKTbl MHKPOOMOIOTHUECKUX TeXHOJIOTHM.
IMpousBoacTtBO  Oesika, aMUHOKUCIOT YW BUTAaMMHOB.  VICKyCCTBEHHOe
OI/IOJOTBOpEHUe. PEeKOHCTPYKLMSI SIMLIEKJIETOK M KJIOHWPOBAHME >KUBOTHBIX.
Merto/, TpaHCIUIaHTaLMY 7iep KIeTOK.

XpomMoCcOMHasgs M TeHHass HWHXeHepusi. VICKyCCTBeHHbIM CHHTE3 TeHa W
KOHCTpyupoBaHue pekombuHaHTHBIX [HK. [JocTvkKeHWUSI U TepCIeKTHUBbI
XPDOMOCOMHOW Y TeHHOM WH)XeHepuu. MeJulMHCKAe  OUOTeXHOJIOTHH.
Ncrnionb3oBaHue CTBOJIOBBIX KJ/IETOK

Cucrema 1 MHOroobpasue opraHM4eckoro Mupa

4.1

Buonornueckoe  pasHoobOpa3ue  opraHu3MoB.  CoBpeMeHHass — cuCTeMa
opraHduyeckoro Mwupa. IlpuHIuNBl Knaccu@ukanu opraHusmoB. OCHOBHbIE
cucTeMaTU4ecKye rpyIibl OpraHu3MOB.

OcobeHHOCTH CTpPOeHUsT U KU3HEAEATeNbHOCTH O[HOK/IeTOYHbIX OPTraHW3MOB.
BakTepuy, apxeu, O/HOK/IeTOUHble TPUOBI, OHOK/IETOYHbIE BOJODPOC/H, Jpyrye
NpoTUCTLl. KosloHKWaIbHbIe OpraHu3Msbl. [IBrkKeHre OJHOK/IeTOUHbIX OpPraHU3MOB:
amMébonzIHOe, KTYTUKOBOE, PECHUYHOe. 3alljuTa Y OJHOK/IETOUHBbIX OpPraHHU3MOB.
Pa3apakvMOCTb y OHOK/IETOUHBIX OpPraHru3MOB. TaKkCUCEI

4.2

MHorok/eTouHble pacTeHus1. B3auMOCBs3b YaCTel MHOTOK/IETOUHOTO OpraHv3ma.
TkaHu, opraHbl U CUCTeMbl OPraHOB MHOTOKJETOYHOrO opraHv3ma. OpraHusm
KaKk eauHoe Lenoe. TkaHM pacTeHWM. TuWIbl pacTUTENbHBIX TKaHEM:
oOpa3oBaTenibHasl, TIOKPOBHAsi, TPOBOJsIas, OCHOBHAsi, MeXaHWYecCKasl.
OcobeHHOCTH CTpOeHUs, (DYHKITMIA U PacTIONIOXKeHUs] TKaHel B opraHax pacTeHUH

4.3

BerertaTtuBHble U reHepaTUBHbIe OpraHbl pacTeHui. DyHKIMM OPraHoOB U CHUCTEM
opraHoB. Kapkac pacteHui. /IBiyKeHre MHOIOK/IETOUHBIX PACTeHUM: TPOIIU3MBI U
Hactuu. [lorsiomieHne BOZBI, YIJIEKMCIOrO rasa M MHHepalbHbIX BelecTB
pacteHusiMd. [lpixaHve pacteHud. Jrddy3us razoB yepe3 NMOBEPXHOCTb K/IETKH.
TpaHcnOpTHBIE CHUCTeMbl pacTeHWM. BelgeneHve y pacTeHuid. 3aiura y
MHOT'OK/IeTOYHbIX pacTeHuM. Kytukyna. CpezcrBa MMacCMBHOM M XMMMUYECKOMU
3aiUThl. PUTOHLIUABIL.

Pa3gpa)xuMoCTh Y pery/siusi y OpraHusMoB. Pa3fpakvUMOCTb U peryssius y
MHOTOKJ/IETOYHBIX pacTeHUH. POCTOBBIe BelljeCcTBa U X 3HaUeHHe

4.5

MHorok/iieTouHble  >KUBOTHble.  B3aWMOCBSI3b  4acTeld  MHOTOKJ/IETOYHOIO
opraHusMa. TKaHW, OpraHbl U CHUCTEMbl OPraHOB MHOTOK/I€TOUHOIO OpraHu3Ma.
Opranusm Kak egurHOe uesoe. I'omeocTta3. TKaHW KUBOTHBIX U YejloBeKa. TUIIbI
JKUBOTHBIX TKaHel: sMuTenuanbHasi, COeJUHUTe/IbHAsl, MbIllleyHasi, HepBHasl.
OcobeHHOCTH CTpoeHMs, GYHKIMHA M DPACoJioKeHWss TKaHed B oOpraHax
JKUBOTHBIX U UejioBeKa

4.6

OpraHbl ¥ CUCTEMBI OPraHOB >XUBOTHBIX. DYHKI[UM OPraHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3MoB. CKesieTbl OJHOKIETOUHBIX U MHOTOK/IETOUHBIX
JKUBOTHBIX. Hapy>kHblli 1 BHyTpeHHUI cKeseT. CTpOeHHe U THIbl COeIMHEeHUsI




KOCTeH.

[IB>KeHMe MHOTOK/IETOYHBIX J>KMBOTHbIX. [IuTaHue >KMBOTHBIX. [luTaHue
MI03BOHOYHBIX KUBOTHBIX. [IpIxaHue >XKUBOTHBIX. KoxxHoe fpixaHue. KabepHoe u
JIETOYHOe JbIXaHUe.

[bixaHre T103BOHOUHBIX JKUBOTHBIX. OBOJIIOLIMOHHOE YC/IOXKHEHHe CTPOeHHst
JIETKMX TO3BOHOUHBIX >XKUBOTHBIX. [lpIXaTenbHasi cucTemMa 4ejoBeKa. MexaHH3M
BeHTWISIUU JIETKUMX Yy MNOTUL W MJIEKONUTArIIMX. TpaHCIIOPT BewecTB Y
opraHusMmoB. TpaHCTIOPT BeleCTB y J>KUBOTHBIX. KpoBeHOCHass cucTemMa U eé
opranbl.  KpoBeHOocHasi ~ cucTeMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBooOpalrieHusi. DBOJIIOL[OHHbIE  YCJIOXKHEHUsSI CTPOEHHMsS KPOBEHOCHOM
CUCTeMbl MO3BOHOYHBIX >KUBOTHBIX. BbljjesieHne y opraHusmoB. Belfenenve y
)KUBOTHBIX. COKpaTuTe/ibHble BaKyosad. OpraHsbl BbiiesieHusi. CBsi3b MOJIOCTH Tesa
C KPOBEHOCHOH U BbIJ|e/IUTE/IbHOW CUCTeMaMU. BbiiesieHHMe y MO3BOHOYHBIX
JKUBOTHBIX. 3alljuTa y MHOIOK/IETOYHbIX J>KMBOTHbIX. IIOKpOBBI M HX
NIPOM3BO/HbIE.

Pa3fpakMOoCTb U peryJsitiisi y OpraHu3moB. Pa3ipaKuMoCTb y O/JHOK/IETOUHBIX
opranusmoB. Takcucel. Pa3gpaXMMOCTb W perymsuysi y MHOTOK/IeTOYHBIX
pacreHuid. PocToBble BelljecTBa M UX 3HaUeHMUe.

HepBHas cucrema v pedieKTOpHas peryJisiusi Y MHOTOK/IeTOUHBIX JKUBOTHBIX.
HepBHasi cucteMa U e€ oT/iesibl. JBOJIIOLIMOHHOE YCI0)KHEHHe CTPOeHUs] HepBHOM
CUCTEeMBbI Y YKUBOTHBIX.

Pa3zpabotka anropuTMoB ¥ TIporpamMm i 3(PdeKTUBHOU (HYHKIMOHATEHON
aHHOTAllUd  TeHOMOB,  TPAaHCKPWUNTOMOB,  TIPOTEOMOB,  MeTabo/IOMOB
MUKPOOPraHU3MOB, PaCTeHUM, )KUBOTHBIX U UesioBeka

OpraHu3Mm 4esioBeKa U ero 3J0POBbE

5.1

OpraHbl ¥ CUCTeMbl OPraHOB uesioBeKa. OTesnbl T0JIOBHOTO MO3Ta MO3BOHOYHBIX
JKUBOTHBIX. Pediekc u pednekropHas [nyra. be3yc/sioBHble U yC/IOBHBIE
peduiekchl. 'ymopanbHas perymsiiiisi W SHJAOKPUHHAsi CHCTeMa >KUBOTHBIX U
yesioBeKa. JKese3bl SHAOKPUHHON CUCTeMbI U UX TOPMOHBI. [leiicTBrie TOPMOHOB.
B3aumocBsi3b HepBHOW UM SHAOKPUHHOW cucteM. [‘umnortanamo-ruriodusapHas
cuctema. Pedsiekc u pedsiektopHas ayra. be3ycioBHble 1 yci0BHbIe pedieKchl

5.2

3amumra opraHu3Ma oT Oose3Hedl. ViMMyHHasi cucteMa uesioBeka. KieTouHbld U
T'YMOpa/bHBIA WMMYHUTET. BpOKAEHHBIN, TMPHUOOPETEHHBIM crieluduuecKuii
uMMyHUTeT. Teopusi  K/IOHa/MbHO-CcefeKTUBHOrO uMmmyHuTeTa  (I1.Dpnwmx,
@®.M.Beprer, C.ToneraBa). Bocnanute/nbHble OTBeTbl OpraHvM3moB. Posb
BPOXK/IEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3ab0/ieBaHUIA

5.3

KpoBeHocHasi cuctema u eé opradbl. Cep/iie, KDOBEHOCHbIE COCYZbl U KPOBb.
Kpyru kpoBoobpartnienust. Pabora cepfiia v eé peryJisiiusi

5.4

[pixanue yenoBeka. [Iuddysusi ra3oB uepe3 MoBepXHOCTb KIeTKU. JlbIxaTenbHast
cucTeMa yesioBeka. /[lpixaTenbHasg TIOBEPXHOCTb. Perynsiims  JbIXaHUS.
[lpixaTenbHbIe 00BEMBI




5.5

[MumeBapuTesnbHasi cucTema uyesioBeka. OTgenbl MHIEBapUTENBHOTO TpPaKTa.
[MuieBapuTesnbHble  >Kese3bl.  BHYTpUNIONOCTHOE M BHYTPUKJ/IETOUHOE
nullieBapeHye

5.6

ITokpoBel M wux npousBoAHble. Opradbl BbigeneHus. Ilouku. CTpoeHue u
dbyHKI[MOHMpOBaHUe HedpoHa. PumbTpalys, ceKperus U obpaTHOe BcachbIBaHHE
KaK MeXaHU3Mbl pabOThI OpPraHoB BhiziesieHHss. OOpa3oBaHNe MOUM y UesloBeKa

5.7

[IB>KeHWe desioBeKa: MblilleuyHasi cucTema. CKe/leTHble MBIIIIBI U WX paboTa.
CTpoeHue U TUMbI COeUHEHUS] KOCTeN

Teopust 3BosrOLMU. Pa3BuTue K1U3HU Ha 3emie

6.1

JBoyoLMoHHas  Teopusi Y.  [lapBuHa. IlpeAmnocbulkKM — BO3HUKHOBEHUS
JapBuHMU3Ma. JKW3Hb U HayuHas JesTenbHoCTh Y. JlapBrHa.

JBrokyiue cuibl 3Bomonyy BUoB 1o Y. /lapBuHY (BbICOKasi MHTEHCHBHOCTb
Pa3MHOXKEHUSI OpPraHWU3MOB, HAaC/e[JCTBeHHass W3MEHUMBOCTb, Oopnba 3a
CYII[eCTBOBAaHUe, eCTeCTBEHHbIN M UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cuHTeTMyeckoid Teopuu 3BomoLuu (CT3). HeitpanbHas Teopus
sposrori. CoBpeMeHHasi 3BOTIOIIMOHHAs OWOJIOTHSI. 3HaueHHe 3BOJIIOL[MOHHOU
Teopuu B (POPMUPOBAHMH eCTeCTBEeHHO-HAyYHON KapTUHbBI MUpa

6.2

[Monynsitust Kak 3/ieMeHTapHas efuHUIA 3Bositold. CoBpeMeHHble MeTO/Ibl
OLIEHKH T'eHeTHYeCKOTO pa3HooOpa3usi W CTPYKTYpbl momynsuuid. V3meHeHue
reHOQOHZA TIOMYJISLUM KaK 37eMeHTapHOe SBOJIIOLIMOHHOe siBjieHHWe. 3aKoH
reHeTnyeckoro paBHoBecus [Ix. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOpbl (ABWKYLME CUJbI) 3BOJMIOLMHA. MyTalMOHHbBIN
nporiecc. KomOuHaTvBHast u3MeHUMBOCTh. /[lpeiidp TreHOB — ciydaiiHble
HeHaripaB/ieHHble W3MeHeHHsI YacTOT aJiefied B monyasiusax. Oddekr
OCHOBaATeJIsl. Mwurparum. W3onsus TIOTTY JISILIWIA: reorpaduueckas
(mpocTpaHCcTBeHHast), 6rooruueckast (PenpoyKTHBHAs).

EctectBeHHbIMt 0TOOp — HampaBisiommi  (GakTop 3BOIOLUH.  DOpMBbI
eCTeCTBEHHOTO 0TOOpa: [JBWXKYILWN, CTaOUIM3UPYIOIIMHE, pa3pbIBaIOLIUN
(mu3pynituBHBIA). [TosoBOM 0TOOP.

[Tpucriocob1eHHOCTs ~ OpPraHW3MOB ~ KakK  pe3y/lbTaT  MHKPOIBOJIFOL[UH.
BosHukHOBeHHe  mipucriocobseHuid y  opraHM3MoB.  Apomopdo3bl U
uanoaanTauyu. [IpuMepsl npucriocobyeHnii y opraHusmMoB. OTHOCUTENTBHOCTD
TIPUCITOCOOIEHHOCTH OPTaHU3MOB.

Bupg, ero xkpurepud W CTPyKTypa. BwujooOpa3oBaHWe Kak pe3yJbTar
MUKDPO3BOJIOLMK. M30ssiiusi — KimtoueBod ¢akTop BH000pa3oBaHusi. Ilytu u
Croco6bl BH/I000pa30BaHus: ajiyonaTpuyeckoe (reorpaduueckoe),
cumrnaTtpuyeckoe  (9KOJIOTUYECKOe),  «MTHOBeHHOe»  (TIOJIUTIIOUAU3alius,
rubpuau3anys). JmuTelbHOCTb SBOTFOIIMOHHBIX TIPOIIECCOB.

MexaHu3mbl GOpMUPOBaHMS OHOJIOTMYECKOr0 pa3HOOOpa3usl.

Posib 3BosTIOLMOHHON Ouosioru B pa3paboTkKe Hay4YHbIX METOJIOB COXpaHeHHsI
Oropa3HooOpa3us. MUKDO3BOIIOLMSI ¥ KO3BOJIIOLMS TMApa3sUTOB M UX XO3SieB.




MexaHu3mbl (HOPMHUPOBaHUS yCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI 60pHObI
C HeH

6.3

MeTtopl M3ydyeHUss Makpo3BO/tOLuK. [laseoHTo/ornyeckre MeTO/bl U3yUYeHUs
sBositoLMu. [lepexoHbie hOpMbI U (pUioreHeTUUeCKre psifibl OpraHW3MOB.
buoreorpagurueckue Metozbl U3yueHus: 3BomoLuK. CpaBHeHUe (uiopbl U (ayHbl
MaTepUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3eMau. Buabl-aHaeMUKY U
PEJIUKTHI.

OmOpuonornyeckre ¥ CPaBHUTEbHO-MOP(OIOrUUeckie MeTOAbl W3yueHHs
3BOJIIOLMK. ['eHeTHuyecKkMe MexaHW3Mbl SBOJIIOLMM OHTOreHe3a U I0SIBJIEHUS
5BOJIIOLIMOHHBIX ~ HOBILECTB. ['OMONOrMuYHble W aHaJOrMuYHble  OpraHbl.
PyaumMeHTapHble  opraHbl M aTaBu3Mbl.  MoJieKy/IsipHO-TeHeThUUYecKue,
OvoxUMHUeCKWe W  MaTeMaTUyeckKhe  MeTOJbl  W3YYeHHUS  IBOJIFOLWM.
l'omonorvnunelie reHbl. CoBpeMeHHblE MeTO/bl MOCTPOEHUs (PUIOreHeTUUeCKUX
JlepeBbeB.

XpOMOCOMHBIe MyTalluU U 3BOJIIOLIUSI TeHOMOB.

OO6ue 3aKOHOMepHOCTH (TIpaBW/Ia) 3BOJIIOLMH. HeoOpaTMMOCTb 3BOJHOIWU.
ApantuBHas paguanus. HepaBHOMepHOCTb TEMIIOB 3BOIOLIMU

6.4

HayuHble rumoTesbl TPOMCXOXKIEHUsT »KU3HM Ha 3emse. AOuoreHes u
naHcrnepMusi. JJoHayuHble Mpe/CcTaBaeHus O 3apOKeHUH XKU3HU (KpealjuoHU3M).
I'mroTesa MOCTOSIHHOTO CaMO3apOXKJEHUS XKU3HU U e€ ONpOBepKeHHe ONbITaMHu
®. Pemu, JI. Cnamnanuanu, JI. Tlacrepa. IIponcxoxxaeHue >KU3HU U
acTpobuosiorus.

OcCHOBHBIE 3Tarbl HeOpraHWYecKoW 3Bo/MOLMU. [lnaHeTtapHas (reosiorvueckasi)
3BOMIOLUS. XUMHUecKas SBOJIIOLMS. AOHWOTeHHBbI CHUHTe3 OpraHU4YeCcKHX
BelljecTB M3 Heoprannueckux. OmbiT C. Mwiiepa u I'. FOpu. O6pa3oBaHue
nosimMepoB U3 MoHoMmepoB. KoarlepBaTHas rumnote3a A.M. OnapuHa, ruroTesa
nepBuyHoro OysnboHa [Ix. XonjeiiHa, reHeThueckas rumortesa I'. Ménnepa.
Pu6osumbl (T. Uek) u runote3a «vmupa PHK» Y. I'mnbepra. ®opmupoBaHue
MeMOpaH 1 BO3HUKHOBEHHE TTPOTOK/IETKH.

Wcropusa 3emmu u metofpl eé usyueHust. VckomaeMble opraHUuYeCKHe OCTaTKH.
T'eoxpoHosiorust U eé MeToAbl. OTHOCUTeNbHas U a0COMIOTHAsE TeOXPOHOJIOTHSI.
I'eoxpoHosiornueckas 1mkasa: 30Hbl, 3pbl, IEPUO/bI, STIOXU.

HauvanbHble 3Tanbl opraHryeckoil 3BositoLMU. [losiBleHue W 3BOJIIOLIMS TIE€PBbIX
KJIeToK. OBositolusi MeTabosii3Ma. BoO3HUKHOBeHHe TIEPBBIX  JKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJIoT MepBbIX Ha 3emsie COOOIIIeCTB.
Crtpomatosutel. [IpoKapuoThl ¥ 3yKapuOTHI.

[TpoucxoxkaeHrue 3yKapyuoT (cuMOuoreHe3). OBOJIOIMOHHOE TMPOUCXOXKEHHE
BUPYCOB. IIponcxoxxjeHne MHOTOK/IeTOUHBbIX OpraHvM3MoB. Bo3HHMKHOBeHue
OCHOBHBIX TPYMIT MHOTOK/IETOYHBIX OPraHU3MOB.

OcCHOBHbIe 3Tamnbl 35BOJIIOLMU BbICIIMX pacTeHUd. OCHOBHbIE apoMopQo3bl
pacteHuii. Beixon pacreHuii Ha cyury. [losiBieHHe CIOPOBBIX pacTeHUN U
3aBoeBaHHMe uMHU cym. CemeHHble pacTeHMs. IIpoucxo)keHue LBETKOBBIX




pacTeHuH.

OcHoBHble STarbl 3BOMIOLUU  KUBOTHOrO Mupa. OcHoOBHble apomMopdo3bl
JKUBOTHBIX. BeHzickast dayHa. KeMOpuiicKuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
TUMOB. [1epBbie XOp/I0Bbie KUBOTHBIE. 2KH3Hb B BOle. DBOJOLIMS TT03BOHOYHBIX.
[Mpoucxoxxaenue ampubuii v pentivid. [IporicxokaeHre MIIEKOMUTAIOLINX U
ntvil. [IpuHuun kmoueBoro apomopdosa. OcBoeHue 0ecrO3BOHOUHBIMH U
M03BOHOYHBIMH >KUBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3emie TI0 5paM U NepUojiaM: apxel, IpoTepo30H, Maneo3ou,
Me30300, KaiHO30M. OOIass XapakTepucTHKa K/JIdMaTa W TeoJIorMUecKux
niporieccoB. [TosiB/ieHre U paciBeT XapaKTepHbIX OPraHU3MOB. YT/ieo0pa3oBaHue:
ero yCJIOBUS U B/IMSIHUE Ha ra30Bbil COCTaB aTMOCQePHI.

MaccoBble BbIMUpaHUsT — 3KOJIOTMUECKHe KPU3UChI Mpouuioro. IIpuuvHbBl U
C/1e[iCTBUSI MacCOBBIX BbIMUpaHUU. COBpPeMEHHBIM 3KOJIOTMYeCKMM KPU3UC, ero
0CcobeHHOCTH

6.5

Pasgensr u 3amaun  anTponosioruu. Metogsl aHTporniosiorud. (CTaHOBJ/IeHUe
npe/iCTaB/eHNl O IPOUCXOXK/eHUH yesioBeka. CoBpeMeHHble Hay4Hble TEOPUH.
CxoficTBO uesioBeKa C >XMBOTHbIMM. CHCTeMaTH4yecKoe TOJI0)KeHHe YesloBeKa.
CBugertenbcTBa  CXOJCTBA  Ye/JOBeKA C  JKMBOTHBIMU:  CPaBHUTE/IbHO-
MopdoJIorHUecKue, sMOpHOIOTHYECKHE, (u3nosoro-6MoOXUMHUUECKHE,
noeegieHUeckue. OT/IMUMS yesloBeKa OT )KMBOTHBIX. [IpsIMOX0XK/ieHre U KOMILIeKC
CBsI3aHHBIX C HUM TIPHM3HAKOB. Pa3BHTHe TOJIOBHOTO MO3ra U BTOPOW CHUTHAbHOM
CUCTEMBI.

Hewkymye cuwisl ((akTopsl) aHTpororeHe3a: OWOJIOTMYECKHe, COLMajIbHBIE.
CooTHolteHre 6M0IOTHUECKUX U COLMAIbHBIX (PAaKTOPOB B aHTPOIIOreHese.
OcHOBHBbIe CTa/IuM aHTpOIOreHe3a. ABCTPa/JIONUTEKU — IBYHOTHE TIPEJKHU JIIO/eH.
UenoBeKk yMenbld, TIepBble  W3rOTOBJEHWs OpyAuld  TpyAa. Yemnoek
NpsSMOXOJALIMKA W TepBbId BbIXOJ mMofed 3a mnpefensl Adpukd. Yenoek
reiilenb0eprckuii — OOIUI TIpeZioK HeaH/|epPTalbCKOTO YejloBeKa W UYejioBeKa
pasymHoro. YenoBek HeaH/epTarbCKUM KakK BHJ, JIO/led XOJIOJHOTO K/IMMara.
UenoBeK pa3yMHbIM COBPEMEHHOTO TWIA, JEeHUCOBCKUW 4Ye/l0BeK, OCBOeHUe
KOHTHHEHTOB 3a npefieiaMd AQpUKH.

OBOMIOLIMST COBPEMEHHOro uesioBeKa. EcTecTBeHHbII OTOOpP B MOMYyJISLIUSX
yesioBeKa. MyTallMOHHBIN Tiporiecc ¥ TmomuMopdu3M. [TorysisijuoHHbIe BOJIHEI,
Jpetid reHoB, Murpalys U «3¢deKT ocHoBaTessi» B MOMYJ/SILUAX COBPEMEHHOIO
yesioBeKa.

UenoBeueckue pacel. IloHaTve o pace. bosblive packl:  eBpOreoujHas
(eBpasuiickasi),  aBCTpa/jiOo-HerpoujHasi  (9KBaTOpHasibHasi),  MOHTOJIOUHAs
(asmaTcko-aMepuKaHCKasl). Bpems U myTu pacceseHdsi 4yesioBeKa I0 IUIaHeTe.
EnvHCcTBO  uyenoBeyeckux pac. HayuyHas  HeCOCTOSITE/IBHOCTb — pacusMma.
[TpucriocobneHHOCTh uesioBeKa K pa3HbIM YCJOBHSIM OKpYJKarollel Cpefibl.
Bnusinue reorpadguueckor cpeibpl M Jpelipa TeHOB Ha MOPQOJIOTHI0 U
¢bu3moI0rHI0 UesioBeKa




OKOCUCTeMBI U MPUCYLIHE UM 3aKOHOMEPHOCTH

7.1

Pa3pensl v 3azauu 3k0s10rud. CBsA3b 3KOJIOTMY C JPYTUMU HayKaMU.

Metogpl 3Kosoruu. IlosieBble HabOmoAeHUs. OKCIEPUMEHTBI B 3KOJIOTHH:
NpUpoJHBle W jabopaTopHeie. MogenupoBaHue B 3KOJIOTHA. MOHUTOPUHT
OKpY’KaroILlel cpe/ibl: JIOKa/IbHbIM, PerMOHAIbHBIN U T/I00abHBIN

7.2

OKonoruueckrde (HakTopbl U 3aKOHOMEPHOCTH HUX [elcTBusi. Knaccudukaiys
9KOJIOTMUeCKuX (hakTopoB: abuoTHUecKue, OHOTHUECKHE, aHTPOTIOTeHHbIE.
OO6ue 3aKOHOMEPHOCTH [IeHiCTBUs  3KOJIoTHYeCcKUx ¢aktopoB. I[IpaBuio
munnmyMma (K. Ilnpenrens, FO. JIubux). TonepaHTHOCTb. OBPUOMOHTHBIE U
CTeHOOWOHTHBIE OPTaHU3MBI.

Abuornueckue (akTopel. CBeT KakK 3K0JIOrHUeckuit (akTop. [elicTBHe pa3HBIX
yUaCTKOB COJIHEYHOTO CITIeKTpa Ha OpraHM3Mbl. OKOJIOTMUECKHe TPYIIIb
pacTeHMd W J>KUBOTHBIX IO OTHOILIEHWIO K cBeTy. CuUrHajsbHasi poJib CBeTa.
doTonepuosusMm.

TemnepaTypa Kak 3kKosiorhyeckuii cakrop. [leiicTBe TeMmriepaTypbl Ha
opraHusmbl. [ToWKWUIOTEpMHBIE U TOMOMOTEPMHbIE OPraHU3Mbl. DBPUTEPMHbIE U
CTeHOTEePMHbIe OpraHK3MBbl.

BnaxHocTs Kak 9JKonoruueckuii ¢akrop. [Ipucriocobsenusi pacTeHHil K
rojiiep)kaHuio BoziHoro Oanadca. Knaccudukaiysi pacTeHU 10 OTHOIIEHUIO K
Bojle. [Tprcriocob/eHust )KUBOTHBIX K M3MEeHEHUI0 BOJJHOTO PeXKUMa.

Cpenbl 00WTaHUS OpPraHWU3MOB: BOJHAsl, HA3eMHO-BO3/yIlHAasi, TIOUBEHHas,
ryOMHHAs ~ TIOATIOYBEHHAs, BHYTPUOpPraHW3MeHHas. (DU3MKO-XMMUYeCKue
0COOEHHOCTH cCpeJ; OOWTaHWs OpraHu3MoB. IIpucriocobsieHUsT OpraHW3MOB K
JKU3HU B pa3HbIX CpejiaX.

buonoruueckve putmbl. BHelliHue ¥ BHyTpeHHUe pUTMbL. CyTOYHbIE U FOJUUHbIe
putMbl. TIpHCnoco6/IeHHOCTh OPraHW3MOB K CE30HHBIM W3MEHEHHSIM YCJIOBUM
JKU3HU.

JKuzHenHble opmbl opraHu3MoB. [loHsiTHe O >Ku3HeHHOW ¢opme. YKu3HeHHbIe
¢dopmbl pacTeHUM: JiepeBbsi, KYCTapHUKH, KYCTapHUUKHM, MHOTOJIETHHE TpaBhl,
oJiHOIeTHUe TpaBbl. JKu3HeHHbIe (DOPMbI XKUBOTHBIX: TUJPOOHUOHTHI, Te0OHUOHTHI,
a3pobuoHTBI. OCOOEHHOCTH CTpoeHUsT U 06pa3a >KU3HM.

buotnueckue ¢akTopbl. Buabl 6MOTHYECKUX B3aUMO/I€HCTBUN: KOHKYPEeHLUs,
XUIIHAYeCTBO, CUMOM03 U ero ¢opmel. Ilapa3utusm, Koomepaiusi, MyTyau3M,
KOMMeHCaJI13M (KBapTUPaHTCTBO, Hax/1IeOHUUEeCTRBO). Hetpoduueckue
B3aMMOJIeMCTBUS  (Tommueckue, dopuueckre, ¢dabpruueckue). 3HaueHHe
OMOTUYECKMX B3aUMO/IEMCTBUM [jIi CYL[eCTBOBaHUsS OpraHMU3MOB B Cpejie
obutanusi. [IpUHLIMIT KOHKYPEHTHOT'O UCK/TFOUeHHUsI

7.3

OKoJiorHUecKre XapaKTepUCTUKHU Tomny/siuu. [lomynsiims Kak Ouosorvueckast
cucrema. Posib HeOTHOPOJAHOCTU Cpefibl, (pusnueckux GapbepoB U 0CcOOeHHOCTeH
6uosiorun BUJOB B (POPMHPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPhl MOMYJISLIUMA.
OcHOBHbIe TOKasaTeay MOMYJ/SLUA: YHUCIeHHOCTb, IJIOTHOCTb, BO3pacTHas U
110JI0Basi  CTPYKTYpa, POJKAAeMOCTb, TPHUPOCT, TeMI POCTa, CMepPTHOCTb,




MUTpaLysl.

JKojiornyeckass CTpyKTrypa mnony/asigquyd. OLleHKa YMC/IeHHOCTH TOMYJISILIAN.
[JvHamyKa monynsuyd U eé perynsiuys. buoTuueckuil MoTeHLMA  MOMYJISLIUM.
MogenvpoBanve [UHAMUKU TONy/asigMd. KpuBble pocTa  4MC/IEHHOCTH
nonysisity. KprBble BbDKMBaHUA. Perysslivis UMCI€HHOCTU TOMYJISALIUA: POJb
(GakToOpoB, 3aBUCAIIMX U He 3aBUCSIIMX OT I[UJIOTHOCTU. OJKOJOTMUecKue
cTpareruu BUoB (r- u K-ctpaterun).

[ToHaTHe 00 23KOJIOTMUECKOW HUIle BuAa. MecTtoobutaHue. MHoroMepHas
MoZlesb dKostornuecko Hum k.M. XaTtumHcoHa. Pasmepbl 3KO/I0rnueckoun
HulM. [loTeHIManbHAas U peaM30BaHHAS HULLIN.

Bupg kak cuctema mnonynasiui. Apeanbl BUJOB. BuAbI M UX >KU3HEHHbIE
cTpaTterdd.  3aKOHOMEpDHOCTM  TIOBeleHWs] U MUTrpAlUii  >KUBOTHBIX.
Buonornueckrie UHBa3WK Uy>KepoOJHbIX BU0B

7.4

CoobOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBs3u Mexny
opraHn3MamMu B OuorjeHo3e. IJKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). @yHKIMOHaNMbHBIE OJIOKM OpPraHM3MOB B 3KOCHCTeMe: TIPOAYLIEHTHI,
KOHCYMEHTBI, pefylLieHThl. Tpoduueckre ypoBHU. Tpoduueckue 1jenu U CETH.
Abuotnueckue 6y10ku 3KocucteM. [TouBbl M Wbl B 3KocucTeMax. KpyroBopor
BelLleCTB U MTOTOK SHEPTUHU B 3KOCHUCTEME.

OcHOBHBIe TOKasaTe/nd 3KOCUCTeMbl. buomacca v mpofykius. DKOJIOTMYecKue
MUpaMU/Ibl urces1, 6MOMacchl U SHEPTUH.

HaripaBiieHHbIe 3aKOHOMepHBIE CMeHbI COOOILECTB — CyKLecCHU. [lepBuuHbIe U
BTODUUHbIE CYKL|ECCMA M HWX T[PUYMHBL. AHTPOINOreHHble BO3ZJEWCTBUS Ha
cykneccun. KimmmakcHoe coobiriectBo. BriopasHooOpasue 1 ToHOTa KpyroBopoTa
BeIIIeCTB — OCHOBA YCTOMUHUBOCTH COOODIIIECTB.

IIpupogHble >SKOCHCTEMBI. AHTPOIMNOreHHbIE 3SKOCUCTEeMbl. ATDPO3KOCHCTEMA.
ArporueHo3. Pasznnuns mexxay aHTpOITOreHHbIMU U IPUPOSHBIMU SKOCUCTEMaMU.
Ypbo3kocuctembl. OCHOBHBIE KOMITOHEHTHI Ypbo3kocucTeM. ["opozckas diopa u
¢dayna. CuHaHTpomnuM3aLusi TopoAckoi (ayHbl. bronoruueckoe v x03siiiCTBeHHOE
3HayeHHe arpo3KocucteM U ypbo3kocucteM. 3aKOHOMEPHOCTU (OPMHUPOBAHUS
OCHOBHBIX B3aMMO/IeICTBUM OPraHU3MOB B 3KOCHCTEMaX.

[TepeHOC 3Hepruu M BeweCTB MeXAY CMEXHBIMU 3KOCHCTEMaMH. Y CTOMYHUBOCTb
OpraHU3MOB, TMOMNY/SLUM W SKOCUCTEM B YC/IOBUSIX €CTeCTBEHHBIX U
aHTPOIIOTeHHBIX BO3/|eHCTBUM

7.5

Bbuochepa — oOmiennaHerapHasi o00os04yka 3emsd, Tjle CYIIeCTBYeT WU
Cyll[eCTBOBa/ia >KW3Hb. YueHue B.M. BepHajackoro o 6uocdepe. Obactu
ouocteps! u eé coctas. 2KuBoe BelrjecTBO 61ochepsl U ero QyHKIUH.
3aKOHOMEPHOCTH CyIecTBOBaHusl Onocteprsl. OcobeHHocTH OMochepbl Kak
r00abHOM ~ 3KOCHCTeMbl.  /ITMHaMHueckKoe  paBHOBecHe B Ouocdepe.
KpyroBopoTbl BelljecTB U OWOreoxumuueckue LMK/IbI (yryiepofia, as3oTa).
PUTMUUYHOCTH sIBJIeHU B buocdepe.

3oHa/BbHOCTh OMochepbl. TToHsTHe 0 6uoMe. OCHOBHBIE OMOMBI CYIIIW: TYHJpA,




XBOWHbIE J/leca, CMeIlaHHble W IIMPOKOJMCTBEHHbIE Jieca, CTeld, CaBaHHbI,
MYCTbIHA, TPOINMUYECKUEe JieCa, BBICOKOTOPbsS. KimMar, pacTUTeNbHbIA U
YKUBOTHBIM MUP OMOMOB CYIIIH.

CTpykTypa ¥ GYHKIUsS )KMBBIX CHCTEM, OLleHKa MX pPeCypCHOro IOTeHIyasa |
ouocdepHbIX QYyHKIHIA

7.6

OKoJioruuecKre KpU3Muchl U UX NMpUUYMHbL. Bo3jeiicTBre uenoBeka Ha Guocdepy.
3arpsisHeHWe BO3AYIIHOM cpefpl. OxpaHa BO3/yxa. 3arpsisHeHue BOJHOU CpeJibl.
OxpaHa BOJHBIX pecypcoB. Pa3pyiieHue nmousbsl. OXpaHa [OYBEHHBIX PeCcypCoOB.
W3meHeHue KiMMara.

AHTpOIIOreHHOe BO3[eMCTBUE Ha pAaCTUTeNbHBIM W J>KUBOTHBIA Mup. OxpaHa
PacTUTENBHOIO U XMBOTHOrO MHpa. OCHOBHBbIE TPUHLMIIBI OXPaHbl MPUPO/BI.
Kpacueie kuuru. Ocobo oxpaHsiemble TipupogHbie Tepputopuu (OOIIT).
Borannueckue cazbl U 300/10THUeCKUe TTapKU.

OcHOBHblE TIPDUHLIMIIBI YCTOMUMBOIO pasBUTHSI UeliOBeYecTBa U IPUPOJBI.
PaijoHasibHOE  TIPUPOJIOTIO/Ib30BaHWE U COXpaHeHWe  OHOJIOrMuYecKoro
pa3Hoo0Opa3ust 3emu




YUYEBHO-METO/JNYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JI1 YYEHUKA

METOANYECKHWUE MATEPHAJIbI VI YUUTEIA

IO ®POBLIE OBPA3OBATE/IBHBIE PECYPCbBI 1 PECYPCbI CETH

NMHTEPHET






