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IMMOACHUTEJ/IbHAA 3AIIMCKA

[IporpamMma no ydye6HOMy npeamety "buosorus” (masee - 6M0JIOTHSI) HA YPOBHE
cpefHero ob6uiero o6pa3oBaHusi pa3paboTaHa Ha ocHoBe ®PeJiepajJbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «06 o6pasoBaHnuu B Poccuiickot ®Penepanuu», ®roc COO,
KoHuenuuu npenojiaBaHusi yue6Horo npejmera «BHOJIOrHsI» U OCHOBHBIX MOJIOXKEHUH
denepasbHOUN paboyeil mporpaMMbl BOCIHTAHUS.

Y4e6Hbil npeagMeT «buosiorus» yriay6éHHoro ypoBHs usydeHus (10-11 ksacchl)
ABJSIETCA OJHUM H3 KOMIIOHEHTOB IpeJMeTHOM o06siacTu «EcTecTBeHHO-Hay4Hble
npeaMeTbl». CorsiacHo mnosioxkeHussM OI'OC COO npodunbHble y4yeOHblEe MpPeaMEThI,
v3y4yaeMble Ha yIrJyOoJEHHOM YPOBHE, SIBJASIOTCH CIOCcO60M AuddepeHIHAlIMU 00yUEHUS
Ha ypOBHe CpeJiHero o611ero o6pa3oBaHMa U NpH3BaHbl 06eCleYUTh NPEeMCTBEHHOCTD
MeX/ly OCHOBHBIM OOIIUM, CpeJHUM OOILUM, CpeJHUM NpodecCHOHANbHbIM U BBICIIUM
obpasoBaHUeM. B To ke BpeMsl KaxJAbIM W3 3THUX Y4eOHBbIX IpeJMeTOB J0JKEH ObIThb
OpPUEHTUPOBAH Ha MPUOPUTETHOEe pelleHUWe 00pa30oBaTe/bHbIX, BOCIUTATEJbHBIX U
pasBUBalOLIMX  33Jay, CBfAA3aHHbBIX C  npodopHeHTauMed  oOydalwoIUUXCA U
CTUMYJIMPDOBaHWEM HHTepeca K KOHKPETHOM 006/1aCTM HAay4yHOr'O0 3HaHHUSA, CBA3aHHOTO C
ouvoJsioruei, MeMLIUHON, 3KOJIOTHEH, ICUXO0JIOTHEH, CIOPTOM MJIM BOEHHBIM JIeJIOM.

[IporpamMma no yuye6HOMy npeamety "Buosiorus” naéTt npejacTaBieHUe O Lead U
3ajlayax HM3y4yeHUs1 ydeOHoro nmnpegmera «buosioruss» Ha yray6JEHHOM YpPOBHE,
ompejesisieT  0o6si3aTe/ibHOe  (MHBapUaHTHOE) TMpeAMeTHOEe  COJep)KaHWe,  ero
CTPYKTYpHUpOBaHMe IO pasjeslaM U TeMaM, paclpejesieHHe N0 KJaccaM, peKOMeHAyeT
10C/e/0BaTe/IbHOCTb H3y4YeHHUs y4eOHOro MaTepuasa C Y4ETOM MeXIpeAMEeTHbIX M
BHYTPUIIpeJMETHbIX CBsI3eH, JIOTUKM Y4eOHOro INpoliecca, BO3PaCTHBIX O0COOEHHOCTeMN
obyyaromuxcsa. B nporpaMme no 6M0JIOTUM peasiM30BaH NPUHLHUIN NPEEeMCTBEHHOCTH C
u3yyeHUeM OHOJIOTMM Ha YpPOBHE OCHOBHOIO 001ero o6pa3oBaHUs, OJsarojaps 4emy
IpOCMaTpHUBAETCA HANlPAaBJeHHOCTb Ha NOc/eAyollee pa3BUTHEe GHOJOTUYECKUX 3HAHUH,
OPUEHTUPOBAaHHBIX Ha (GOpPMHUpOBAHHE eCTeCTBEHHO-HAyYHOTO  MHPOBO33pEHMUS,
3KO0JIOTMYEeCKOT0 MBbIIJIEHN, IPe/iCTaBJeHNH 0 3J0pOBOM 06pase KU3HH, Ha BOCIIMTaHUe
OepeXHOro OTHOILIEHUS K OKpYXarwllleld NpUpoJHOU cpese. B nporpammMe no 6uosioruu
TaK)Ke TII0Ka3aHbl BO3MOXHOCTHM Yy4debHoro npexamerta «buosorusa» B peanusanuu
TpeboBanuil ®PI'OC COO K mIaHUPyEMbIM JIMUHOCTHBIM, MeTallpeJJMETHBIM U NPeIMETHBIM
pe3ysbTaTaM 00y4yeHHUS U B GOPMHUPOBAHUU OCHOBHBIX BU/OB yueOHO-II0O3HABATEJbHOU
JlesITEJIbHOCTH 0Oy4aroUIMXCsl 0 OCBOEHUIO COJlep:KaHUsl OMOJIOTUYECKOTO 0O6pa30oBaHUSA
Ha YpOBHe CpeJiHero o6111ero o6pa3oBaHus.

Y4ye6Hbd npeaMeT «buosiorusi» Ha YpOBHe CcpeJiHEro o00611ero o6pa3oBaHUSA
3aBepluaeT 6MOJIOTMYeCKOe 0Opa3oBaHMe B IIKOJIe U OPUEHTUPOBAH Ha paclIMpeHHue U
yriaybjeHrve 3HAaHUW OOy4YaroUIMXCAd O >KUBOW NPUPOJE, OCHOBAaX MOJIEKYJSIPHOU U
KJIETOYHOM OHOJIOTHM, 3MOPHOJIOTUM W OHOJIOTHUM Pa3BUTHUSA, TeHETHUKH, CeJIeKIHH,
OUOTEXHOJIOTMH, 3BOJIIOLIMOHHOTO YY€HUS U 3KOJIOTUH.

N3ydyeHne yyebHoro mnpeametra «buosioruss» Ha  yriy6JeHHOM  YpOBHeE
OPUEHTUPOBAHO Ha MOATOTOBKY O00y4YamwIUXCcd K NOCAeAyKlLleMy IOJy4eHUI0
6uroJsioruyeckoro o6pasoBaHMs B By3aX M OpraHU3alUsAX CpefHero npo¢dpeccuoHaJbHOTO
o6pa3oBaHuA. OCHOBY ero cojJep>kaHHS COCTaBJIIeT CUCTeMa OHOJIOTUYEeCKUX 3HaHUM,
NOJIy4eHHbIX MpPHU H3YyYeHUHM OOYy4YalIMMHUCA COOTBETCTBYIOLIMX CHUCTeMAaTHYeCKHUX
pas3/iesioB 6MOJIOTUM HAa YPOBHE OCHOBHOTO 0611ero o6pasoBanus, B 10-11 kiaccax aTu



3HaHUA MOJy4yaloT pa3BuTHe. Tak, paclivMpeHbl U yriay6JyeHbl 6M0J0TMYeCcKHe 3HAHUA O
pacTeHUsIX, IKUBOTHBIX, Trpubax, OaKTepusiX, OpraHM3Me YeJiOBeKa, OOLUX
3aKOHOMEPHOCTAX JKU3HH, [IONOJHUTEJbHO BKJIOUYEHbl OHOJIOTUYECKUe CBeJleHus
NPUKJIAJHOTO U MOUCKOBOTO XapaKTepa, KOTOPble MOXXHO HCII0JIb30BaTh KaK OPUEHTUPHI
JlIsl IocJleiytoliero Bbioopa npodeccuu. BosMoxkHa Takke MHTerpanus 6M0JIOTMYeCKUX
3HaHUH C COOTBETCTBYIOLIMMHU 3HAHUAMH, NOJy4YEHHBIMU 00Y4YalOIIMMUCA IIPYU U3yYEeHUU
br3UKH, XMMUHY, TeorpadUu U MaTeMaTHUKH.

CTpykTypa nporpamMmel o yyebHoMmy npegmety "buosiorus” oTpakaeT CUCTEMHO-
YPOBHEBBIM Y 3BOJIIOLIMOHHBIA OJAX0/bI K U3y4yeHHUI0 61Mos0ruu. CorjsacHo UM, U3y4aroTcs
CBOWCTBAa W 3aKOHOMEDHOCTH, XapaKTepHble [JI >KUBbIX CUCTEM pa3HOr0 YPOBHA
OpraHM3aluy, 3BOJIIOIMHA OPraHM4YecKoro Myupa Ha 3eMJie, COXpaHeHHUs GHOJIOrM4ecKoro
pasHooOpa3us msaHeTbl. Tak, B 10 kjacce H3y4yalOTCAd OCHOBBI MOJIEKYJSPHOU U
KJIETOYHOM O6HOJIOTUM, 3MOPHOJIOTUM U OHOJIOTMM pPa3BUTHS, FeHETUKU U CeJIeKLUH,
OUOTEXHOJIOTUU U CUHTETHUYECKOU OMOJIOTUH, aKTYaJM3UPYIOTCA 3HAHUA 00Yy4aroluXcs
no 60TaHUKe, 300JI0TMH, aHATOMHUH, PU3NOJIOTUM 4YesoBeka. B 11 kjacce u3syyarwTcs
3BOJIIOIMOHHOE yYeHHE, OCHOBBI 9KOJIOTUU U yYeHUe 0 buocdepe.

YyebHbIN npeameT «buosiorus» nprusBaH 0b6ecrneyuTb OCBOEHHE OO0Yy4aloLMMMCS
OMOJIOTUYECKUX TEOPUM M 3aKOHOB, UJled, NPUHLUIOB M IpaBUJI, JIEXKAIIUX B OCHOBE
COBpPEMEHHOH eCTeCTBEHHO-HayYHOW KapTHUHbI MUPA, 3HAHUW O CTPOEHUH, MHOT0006pa3uu
U OCOOEHHOCTAX KJEeTKH, OpraHusMa, MONyJAlMH, OUOIleHO03a, 3KOCHUCTEMBI, O
BbIJAIOIIUXCA HAy4YHBbIX JOCTH)KEHHSX, COBPEMEHHbIX MCCJeJ0BaHUAX B OHOJIOTHH,
NPUKJIaJHbIX aClIeKTax 6M0JI0TMYeCKUX 3HaHUMU. [lJ1 pa3BUTHUSA U NOAJepKaHUsA UHTepeca
obyyarwIuxcsd K OHWOJIOTMM HapsAy CO 3HAa4YUTeJbHbIM OOBEMOM TeOpPeTUYEeCKOIo
MaTepuvalsia B COJEepXKaHUM NpOrpaMMbl N0 OHOJIOTMM NpPeLyCMOTPEHO 3HAKOMCTBO C
UCTOpHEN CTaHOBJIEHUS W pPa3BUTUS TOM WJIM HHOW 06JslacTM GHUOJIOTMH, BKJIAAOM
OTe4YeCTBEHHBbIX W 3apy0eXHbIX YYEHBIX B pelleHHe BaKHEWIIMX OHOJIOTMYeCKUX U
3KO0JIOTUYECKHX MPOO6JIEM.

llenb usyyeHus ydeb6Horo mnpeamera «buosorusi» Ha yriay6JE€HHOM YpOBHe -
OBJIaZleHHe O00y4YaloUIMMHUCA 3HAaHUAMHU O CTPYKTYPHO-QYHKLMOHAJIbHOM OpraHU3aluu
»KUBBIX CUCTEM pPA3HOr0O paHra U npuobpeTeHHEe YMeHHUH MCNOJIb30BaTb 3TU 3HAHUSA B
dbopMHUpOBaHUHU UHTepeca K oNpeseiéHHON 06/1acTh NpodecCUOHANbHON AeTe/NbHOCTH,
CBSI3aHHOW ¢ O6HOJIOTMEH, WJIM K BbIOGOPY Yy4eOHOTO 3aBefleHUs /[AJs NpOJAO0JKEeHUs
61 0JIOTMYECKOT0 0O0pa30BaHMUSI.

JlocTrKeHUe 1Lie/id u3ydeHUs ydeOGHOro mpeamera «Bbrosiorusi» Ha yriy6J€HHOM
YPOBHe 06eclieunuBaeTCs pelleHrueM CIeAYIUX 3a4aY:

OCBOEeHMEe O00y4aloUMMHUCA CUCTEMbl OMOJIOTMYEeCKUMX 3HAaHUK: 00 OCHOBHBIX
OUOJIOTUYECKUX TeOpHUAX, KOHLEeNIUAX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX W
IpaBUJIAX, COCTABJAKIIUX COBPEMEHHYI0 €eCTeCTBEHHO-HAy4YHyl0 KapTHHY MHpa; O
CTPOEHUH, MHOTO0OpPa3UU U 0COOEHHOCTAX OMOJOTMYECKUX CHUCTeM (KJIeTKa, OpraHu3M,
nonyJisnus, BUJ, 6uoreoleHos, 6uocdepa); 0 BbIAAOUIMXCA OTKPbITUAX U COBPEMEHHBIX
yccael0BaHUAX B OMOJIOTUH;

O3HAaKOMJIEHHe O00y4yalwlUxXcd C MeTOAAaMHU I[03HAaHUS JKUBOM NPUPOJBL:
uccaeloBaTe/JbCKUMU MeTOJaMM OMOJIOTUYECKUX HayK (MOJIEKYJIIPHOM U KJIeTOYHOH
610JI0rMH, 3MOPHOJIOTMHY U GUOJIOTMY PAa3BUTHSA, TeHETUKH U CeJIeKIIUM, OUOTEeXHOJIOTUH U
CUHTETHUYeCKOM OHOJIOTHUH, MaJeOHTOJIOTUH, 3KOJOTHH); METOJaMU CaMOCTOSITeJbHOIO



poBeJleHHs O6MO0JIOrMYecKUX UCCIeJ0BaHUM B J1abopaTOpUM U B NIpUpo/Je (HabJto/ieHue,
U3MepeHUe, IKCIIEPUMEHT, MO/ZIEJINPOBaHUE);

OBJIAJleHU e 06y4YarIUMHUCS YMEeHUSMMU: CaMOCTOATEbHO HaxoJJUTh,
aHA/IM3UpPOBaThb M MCHOJb30BaTh OHOJIOTUYECKYI0 HHPOpMALMI0; M0Jb30BAThHCS
OM0JIOrMYeCKOM TEepMHHOJIOTMEHN W CHUMBOJIMKOW; YCTaHAaBJMBAaTb CBA3b MEXAY
pa3BUTHEM OHOJIOTMU U COLUATIBHO-9KOHOMHYECKUMHU U 3KOJIOTHYECKUMU Mpo6ieMaMU
4ye/I0BeYeCTBa; OLleHHMBATb MOC/AeJCTBUS CBOEH JesATeJbHOCTH 110 OTHOIIEHHUID K
OKpY’Kawlllell MpUpoJHON cpesie, COGCTBEHHOMY 3/J0POBbI0 U 3/10POBbI0 OKPYXKAIOLIUX
JIoflel; 0OOCHOBBIBAaTb UM COOJIIOJATh Mepbl NPOPUIAKTUKM  MHPEKIHMOHHBIX
3aboJsieBaHWM, TMpaBWJia TNOBeJeHUsT B NpUpoJe U obecrnedyeHUss 6e30MaACHOCTH
COOCTBEHHOW ’KM3HeJesATeJbHOCTHU B Ype3BblYaWHBIX CHUTyalMsaX HOPUPOJHOIO U
TEXHOTEHHOI'0 XapaKTepa; XapaKTepH30BaTb COBPEMEHHble Hay4yHble OTKDPBITUS B
006J1acTH OUOJIOTHY;

pa3BuUTHE Yy OOYYAIOIIMXCS HHTE/JIEKTYaJbHbIX W TBOPUYECKHUX CIOCOGHOCTEH B
npoliecce 3HaKOMCTBA C BbIAAIOLUIMMHUCH OTKPBITUSMHU U COBPEMEHHBIMU HUCCJIeJ0BaHUAMU
B OWOJIOTHMM, pellaeMbIMUM €10 1po6JieMaM{, MEeTOJ0JIoTUe  OGUO0JIOTUYECKOT0
UCC/elIOBAaHUsl,  NpPOBeJleHHWs  IKCIepUMEHTA/JbHbIX  MCCJeJOBaHMUH,  pelleHUs
OMO0JIOrMYECKHUX 3a/ja4, MOIEJIMPOBAHUS OMOJIOTUUECKUX 00'bEKTOB U NPOIECCOB;

BOCIMTaHHe Yy 00y4aroIUXCs [IeHHOCTHOTO OTHOILEHUSI K XKMBOU NPUPO/Ie B L1eJIOM U
K OT/IeJIbHbIM eé 06'beKTaM U SIBJeHUAM; GOpMUPOBaHUE IKOJOTMYECKOM, FreHeTHYECKOU
IrPaMOTHOCTH, OOIed KyJbTypbl NOBeJeHUs B INPUPOJE; HWHTerpaluy eCcTeCTBEHHO-
HAy4HbIX 3HAHUH;

npuobpeTeHue 00y4YarIUMUCs KOMIIETEHTHOCTH B paloHaJIbHOM
IPUPOJONOJIb30BaHUN (COOJII0jeHHe MpPaBWI MOBEAEHUS B MPUPOJE, OXpaHbl BHU/JOB,
3KOCHUCTeM, 6uocdepbl), COXpaHEHUH COOCTBEHHOIO 3/J0POBbS U 3/J0POBbsI OKPY>KaIOLUX
gwojen (cobaoneHds Mep NpodHUJAKTHKU 3a00JeBaHUM, obGecrieyeHHe 06e30MaCHOCTH
KU3HENEesITeJIbHOCTH B UYpe3BblYaWHBIX CUTyalUsX MPUPOJHOT0 M TEXHOTEHHOTO
XapakTepa) Ha OCHOBe MWCNOJIb30BaHUA OHWOJOTMYECKUX 3HAaHUW U YMeHUH B
MMOBCeHEBHOM KU3HU;

CO3JjlaHue YCJI0BUM [/l OCO3HAaHHOIO BbIOOpa 0Oy4YarOIIUMHUCA WHAMBUJYAJTbHOU
06pa3oBaTeJIbHOM TPAEKTOPHUH, CHOCOOCTBYIOLIEN MOCaeAylleMy nNpodpeccChHoHaIbHOMY
caMooIlpe/ie/IeHUI0, B COOTBETCTBUU C UHAMBU/IyaJ I bHbIMU UHTEpPECAMU U IOTPEOGHOCTAMHU
pervoHa.

O611ee YMC/I0 YACOB, OTBEJEHHBIX HA U3yYyeHUe GHOJIOTUM Ha yIiy6JeHHOM ypOBHe
cpefHero o61uero obpasoBanus, coctaBisieT 204 yaca: B 10 knacce - 102 yaca (3 yaca B
Hezes0), B 11 kiacce - 102 yaca (3 yaca B HezieJ110).

OT6op opraHuzayUOHHBIX GOpM, METOJO0B U CpPeACTB O00y4YyeHUsT OUOJIOTHUU
OCYLeCTBJIAETCA C Y4YETOM chnenquPUKU ero Ccojep>kaHuUss M HaNpaBJeHHOCTH Ha
NpoJo/PKeHHEe  OHOJIOrMYecKoro  o6pa3oBaHHMsl B OpraHU3alUsAX  CpeJHero
npo¢eccuOoHaJbHOTO U BBICILIET0 06pa30BaHMUS.

06s13aTe/IbHBIM yCJA0BHEM NpPU OOy4YEHUU OUOJOTMM HA YIAyO6JEHHOM YpOBHE
SBJISIeTC TNpOBeJleHWe JabopaTOPHbIX M IpaKTH4YeCKUX paboT. Takxke yvacTue
00y4yaroLUXCd B BbINOJHEHUM TMPOEKTHbIX U y4eOHO-UCCAeA0BaTENbCKUX pPaboT,
TeMaTHKa KOTOpBbIX OIpejiesigeTcsl Y4YUTeJeM Ha OCHOBe HMEIIIUXCA MaTepHasbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJAHBIX YCIOBUH.



COAEPKAHHUE OBYYEHHA
10 KJIACC

ComepxaHue NpOrpaMMbl, BbIJ€JIEHHOE KYpCUBOM, He BXOJUT B IPOBEPKY
rocy/lapCTBEHHOM UTOroBou aTTectanuu (I'MA).

Tema 1. buoJsiorus Kak HayKa

CoBpeMeHHass OuoOJIOTHSl - KOMILJIEKCHasi Hayka. KpaTkad wuctopusi pa3BUTHA
ouvosiorud. buosornyeckve Haykud M M3ydyaeMble UMU INpo6GsieMbl. PyHaMeHTabHbIE,
NpUKJIaJHble U IOUCKOBbIE HAy4YHbIe UCCIeJ0BaHUs B OMOJIOTHUH.

3HayeHHe OuoJIOTHM B (OPMHUPOBAHUM COBPEMEHHOW eCcTeCTBEHHO-Hay4YHOU
KapTuHbl Mupa. [lpodeccum, cBsi3aHHble C OHOJOTMEN. 3HayeHHEe OUOJIOTUH B
NPAaKTUYECKOM  JeATeJbHOCTH  4YeJloBeKa:  MeJWLIMHe,  CeJbCKOM  XO3SMWCTBe,
IPOMBILJIEHHOCTH, OXpaHe IPUPO/bI.

JdeMoHcTpauuu

[ToptpeTsl: ApuctoTensn, Teodpacr, K. Jiunuen, XK. b. Jlamapk, Y. [lapBun, Y. 'apBey,
[. Mengenn, B. U. Bepuaackun, U. II. [laBaoB, U. U. MeynukoB, H. U. BaBusos, H. B.
Tumodee-PecoBckui, [Ix. Yotcon, @. Kpuk, Jl. K. benses.

Tabaunpr u cxembl: «CBfAI3b OMOJIOTMM C JPYTMMM HaykKamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. ’KuBble cuCTeMBI U UX U3y4YeHH e

’KuBble cucteMbl Kak mnpeaMeT u3ydyeHUs OUOJIOTMU. CBOWCTBA >KUBBIX CUCTEM:
e/JUHCTBO XHMMHYECKOr0 COCTaBa, JUCKPETHOCTb M LeJIOCTHOCTb, CJIOXHOCTb H
yIOPAAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CAMOOpPraHM3alys, CaMOBOCIPOU3Be/lEHHE,
pa3ApaKuMOCTb, U3BMEHYUBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHU3alMU >KUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIM, TKaHEBbIH,
OpraHMW3MeHHbIH, NONYJSLUOHHO-BUA0BOM, 3KOCUCTEMHBIA (OHOTreOleHOTUYECKUH),
o6uochepHbid. [lponeccel, nmpoucxodlde B KUBbIX cucTeMaX. OCHOBHble NpPHU3HAKHU
kuBoro. KusHb Kak ¢opma cyuiecTBOBaHUA MaTepud. Hayku, u3yyarouiye XKuBble
CUCTEeMBbI Ha Pa3HbIX YPOBHAX OpraHU3al M.

H3yyeHue xuBbIX cuUcTeM. MeToabl Ouosioruueckod Hayku. HabGuiwogeHue,
U3MepeHue, 3KCIEepUMEHT, CUCTeMaTu3alud, MeTaaHaau3. [loHATHe O 3aBUCUMOM M
He3aBUCMMOU nepeMeHHOU. [lnaHuMpoBaHue 3KcnepuMeHTa. [locTaHOBKa W IpoBepka
runote3. HysneBas rumnotesa. [loHsATHe BBIOOPKM K €€ [AOCTOBEpPHOCTb. Pa3bpoc B
Oouosoruyeckux JaHHbIX. OLleHKa JOCTOBEPHOCTH MOJIyYeHHBIX pe3y/abTaToB. [[pUYMHBI
VCKaXKeHUs pe3yJIbTaTOB 3KCIlepuMeHTa. [loHATHe CTaTUCTUYeCKOro TeCTa.

JeMoHCcTpauuu

Tabaunel u cxembl: «OCHOBHble NMPU3HAKU KU3HWU», «BUoOrMyeckue cuUCTeMbl»,
«CBOMCTBA KMBOU MaTepuUu», «YPOBHHU OpraHU3alUy KUBOU Npupobl», «CTpoeHHe
)KUBOTHOM KJIeTKW», «TKaHM 1KUBOTHbIX», «CHUCTEeMBl OpraHOB YeJIOBEYEeCKOTO
opraHusma», «buoreoneHnos», «buocdepa», «MeToAbl U3yUeHUS ) KUBOU IPUPOJbI».

O6opysnoBaHMe: J1labopaTOpHOe 060pyJ0BaHMe /[AJs TNpOBeJeHUs HabJIIoJeHuH,
VM3MepeHUH, IKCIIEPUMEHTOB.

IIpakTHyeckasa pab6ora «Mcrnosb30BaHMe pa3/JUYHBIX METOJOB NpPU HU3YYEHUU
YKHUBBIX CUCTEMM.



Tema 3. buosiorus KjieTku

Knetka - cTpykTypHO-QYHKIHMOHA/JbHAsA eJUHUILA >KUBOro. McTopus OTKpBITUSA
kaeTku. PaboTel P. I'yka, A. JleBeHryka. Knetounas Teopus (T. llIBann, M. llneiiaen, P.
BupxoB). OCHOBHbIE M0JI0KEHUS] COBPEMEHHOM KJI€TOYHOU TEOPUH.

MeToabl MOJIEKYJIIPHOW U KJIETOYHOH OMOJIOTMU: MUKPOCKOIHUSA, XpoMaTorpadus,
asiekTpodopes, MeToJ, MeyeHbIXx aToMOB, AuddepeHLMaIbHOE IeHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAaHUE  KJIETOK. H3yueHue  PUKCUPOBAHHLIX  KjAemok. JJIeKTPOHHas
MUKpockonud. KoH@okanbHas mukpockonus. BumasavHoe (npuscusHeHHoe) u3yveHue
K/1eMOK.

JeMoHCcTpauuu

[TopTpeTsi: P. T'yk, A. JleBenryk, T. llIBann, M. lllnekaen, P. Bupxos, K. M. Bap.

Tabauupl u cxeMbl: «CBeTOBOW MHMKpPOCKON», «JJIEKTPOHHBIA MHUKPOCKOI»,
«HcTopusa pasBUTHA METOL0B MUKPOCKOIIUU».

O6opyzoBaHUe: CBETOBOM MUKPOCKOII, MUKpONpenapaThl paCTUTE/bHbIX, })KUBOTHbIX
Y 6aKTepHabHbIX KJIETOK.

IIpakTuyeckass  pa6ora  «HM3yyeHne  MeTOJOB  KJIETOYHOM  OUOJIOTUU
(xpomaTorpadus, anektpodopes, audpdepeHunanbHoe eHTpudyruponanue, [1LP)».

Tema 4. XuMuuyeckass OpraHusanus KJ1eTKH

XUMHWUYECKUH COCTaB KJeTKU. MaKpo-, MUKpPO- U YJIbTPaMUKpPO3JeMeHThl. Boja u eé
poJib  KakK pacTBOpUTeJsl, peareHTa, ydacTHe B CTPYKTYPHUPOBAaHUU KJIETKH,
TelJIoperysiliud. MuHepa/bHble BellleCTBa KJETKH, HUX OWoJsioruyeckass poJb. Posb
KaTUOHOB U aHUOHOB B KJIETKE.

OpraHnuyeckude  BellecTBa  KJeTKU. buosiorndyeckue  mosuMmepbl.  besku.
AMUHOKUCIOTHBIM cocTaB 6enkoB. CTpPyKTypbl Oe/JiKOBOM MoJiekyJbl. [lepBuuHas
CTPYKTypa 6eJsika, NenTUAHas CBA3b. BropruyHas, TpeTU4Hasi, YeTBePTUYHAA CTPYKTYpHI.
Jenatypauus. CBoiicTBa 6esnkoB. Kiaccudukanusa 6enkoB. Buosorndeckne ¢GpyHKLHU
6es1KoB. [IpuoHbi.

YrzieBoabl. MoOHOCaxapu/pl, Aycaxapyubl, OJIMTOCaXapuAbl U nojancaxapu/bl. O61mun
IJIaH CTpOeHUs U QU3MKO-XMMHUYEeCKHe CBOMCTBA YrJjeBoJ0OB. bruosornyeckue GpyHKLNU
yIJ1€BOJIOB.

Jlunuael. TugpodunbHO-rUpoPoOHBIE cBoMcTBa. Kiaaccudukauusa aUnuaos.
Tpuraunepuasl, doconunupl, BockH, cTepou/ibl. buosornyeckre GyHKLIHUU JUNNJOB.
O6uire cBOKMCTBA GUOJOTUYECKUX MEMOPAH — TEKY4Y€eCThb, CHOCOOHOCTb K CaM03aMbIKaHHUIO,
NOJIyIPOHULIA€MOCTb.

HyknennoBele kucaotrel. JHK u PHK. CrpoeHue HyKJIEWHOBBIX KHUCJIOT.
Hykneotuzapl. [IpuHuun kommieMeHTapHocTH. [IpaBusio Yapradda. Ctpykrypa AHK -
JIBOWHasA cnupasb. MecToHaxoxjeHue U Ouosorndyeckue ¢yHkuuun JHK. Bugaer PHK.
®ynkuuu PHK B kieTke.

Ctpoenue MoJsiekyabl AT®. Makpoapruueckue cBsi3u B MoJjekyse ATO.
Buosorndyeckue pyHkuuu AT®. BoccTaHOB/IeHHbIe IEPEHOCYMKH, UX QYHKIIMU B KJETKe.
Apyaue Hykaeozudmpugpocpamut (HTP). CexkBeHupoBanue J[JAHK. Memoder ceHomuku,
MPAHCKPpUNMOMUKU, NPOMEOMUKU.

CTpykTypHast 6M0JIoTHUs: OMOXUMUYECKHE U 6ModU3UYECKHE UCCIeJ0BaHUS COCTaBa
Y NPOCTPAHCTBEHHOW CTPYKTYpbl 6MoMoJieKyJl. ModeauposaHue cmpykmypwsl U GyHKyuil



6uomosekyn u ux Komnsaekcos. KomnvromepHwili du3ailiH u opzaHuveckKull cuHmes
O6UOMO/EKY U UX HENPUPOOHBIX AHA/10208.

JdeMoHcTpauuu

[MoptpeTsi: JI. [lonunr, k. YorcoHn, . Kpuk, M. Yunkunc, P. ®pankiun, ®. CaHrep,
C. IIpy3unep.

Juarpammbl: «PacnpeseneHve XWMHUYECKUX 3J€MEHTOB B HEXUBOW MNpPUPOJEY,
«Pacnpenenenre XuMu4eCcKrUx 371eMEHTOB B }KUBOW [IPUPOJE.

Tabsunpbl u cxembl: «[leproaryeckas TabUIa XMMUYECKUX 3JIEMEeHTOBY», «CTpoeHue
MOJIEKYJIbI BOAbI», «BellecTBa B cocTaBe OpraHU3MoB», «CTpoeHHe MOJIEKYJbl OesiKay,
«CTPYKTypbl 0€JKOBOM MoJieKyJibl», «CTpoeHHe MOJIeKyJ YrJjeBoJoB», «CTpoeHue
MOJIEKYJ IUNNUA0BY», « HyKenHOBBIe KUCIO0ThI», «CTpoeHHe MoJieKyibl ATDx».

06opynoBaHMe: XUMUYECKas MOCYAa U 0600py/J0BaHHUE.

JlaGopaTtopHass pa6ora «OO6HapyXeHHe O€eJIKOB C IOMOIIbI KaueCTBEHHBIX
peakum».

JlabopaTopHas pa6ora «VccienoBaHre HYKJIEMHOBBIX KHCJOT, BblJl€JIEHHBIX U3
KJIETOK pa3JIMYHbIX OPTAaHU3MOBY.

Tema 5. CTpoeHue U yHKIMH KJIETKHA

Tunbl  KJETOK: 3yKapuoTHUYecKass UM  NpokapuoTuyeckass. CTpyKTypHoO-
$yHKIMOHA/IbHbIE 06pa30BaHUs KJIETKHU.

CTpoeHue NpPOKApUOTHUYECKOM KJeTKU. KiieToyHass cTeHKa OakKTepuil U apxem.
OcobeHHOCTH CTpoeHUsl reTepoTpoPHOM U aBTOTPOPHON MPOKAPUOTHUYECKUX KJIETOK.
MecTo 1 poJsib IPOKApUOT B OUOL€HO3aX.

CtpoeHve W (QYHKIMOHUPOBAHHME 3yYKApUOTHYECKOM KJeTKU. [lnazMaTudeckas
MeM6OpaHa (m1a3maseMmma). CTpyKTypa My1a3MaTH4eCcKO MeMbOpaHbl. TpaHCIOPT BelecTB
yepe3 IJIa3MaTUYECKYI0 MeMOpaHy: maccuBHbIN (Auddysus, obserdyéHHas audoysus),
aKTUBHbIN (MepBUYHbIA M BTOPUYHBIA aKTUBHBIA TpaHcnopT). [loaynpoHuliaeMocTb
MeMOpaHbl. PaboTa HaTpui-KalHWeBOTO Hacoca. JHAOLMTO3: MHUHOLUUTO3, (GarouuTos.
Jk3o1uT03. KinetoyHas creHka. CTpyKTypa U QYHKLUH KJIETOYHOM CTEHKHU paCTeHHUH,
rpru6oB.

utonusasma. Llutosoub. LluTockesnet. /IBrxkeHue nqutonaasMbl. OpraHou/ bl KJI1€TKHU.
OpHOMeMOpaHHble OpraHOW/bl KJIETKU: 3HJomIa3MaTuueckass ceTb (IIIC), ammapart
[onbKK, JIU30COMBI, HUX CTpoeHHe U (QYHKIMU. B3auMocBsi3b 0JHOMEMOGpPaHHBIX
OpraHou/ioB kJjeTku. CTpoeHHe TpaHyJSPHOTO PeETUKyayMa. MexaHu3M Hanpas/eHus
6eakos 8 IIIC. CuHTe3 pacTBOPUMBIX OesikoB. CMHTe3 KJETOUYHbIX MeMOpaH. [1agkuii
(arpaHy/sIipHBIN) 3HAOIJIa3MaTU4YeCKUN peTuKyayM. CekpeTopHass QyHKILUs amnmapara
Tonbmpxu. Modugukayus 6eskoe 6 annapame I'oavdxcu. Copmuposka 6es1k08 8 annapame
l'onboxcu. TpaHcHopT BellecTB B KJeTKe. Bakyosu pacTUTeNbHBIX K/aeTOK. KieToyHbId
cok. Typrop.

[loslyaBTOHOMHbIE OPTraHOU/Jbl KJIETKHA: MUTOXOHJPUH, IIACTU/bL. [IpoucxoxcdeHue
MumoxoHdputl u naacmud. Cumébuozeres (K.C. Mepesckosckull, /1. Mapayauc). CTpoeHue U
OYHKIIMM MHUTOXOHAPUM W TacTUj,. [lepBuyHbIe, BTOPUYHbIE U CJIOKHbIE MJIACTH/bI
$OTOCUHTE3UPYIOLUX 3YKAPUOT. XJIOPOMJIACThI, XPOMOILJIACTBI, JIEMKOMIACThl BBICIIUX
pacTeHuM.

HemeMOpaHHble opraHouzabl kjaeTKu CTpoeHHe U QYHKUUM HeMeMOpaHHbIX
OpPraHou/IoB KJeTKU. Pubocombl. [IpomedxcymouHbie ¢puaameHmsl. MUKpOPUIAMEHTHL.



AKmuHogble MukpoguiameHmsl. MblllledyHble KJIETKU. AKMUHOBble KOMNOHEHMbl
HeMbluweYHblX Kaemok. MukpoTpybouku. KneTtounblii neHTp. CTpoeHue U [BUXKEeHUE
KITYTUKOB M  pecHUYeK. MUKpOTpyO6Oo4YkM 1uTOomIasMbl. lleHTpuosb. Beskuy,
accoyuupoeaHHbvle C MUKpOPUAAMEHMAMU U MUKpOMpPYboukamu. MomopHble 6esKu.

Appo. O6osoyka sAApa, XpOMaTHH, KapuoIlJasMa, AApPBILIKH, WX CTPOeHHe U
byHkuMu. AnepHblil 6eJKOBBIM MaTpUKC. [IpocTpaHCcTBEHHOE pacnoJsioKeHre XpOMOCOM B
uHTepdasHOM dajpe. JyXpomMamuH U 2emepoxpomMamuH. Beskyn XpoMaTHHA — TUMCTOHBI.
HAuHnamuka si0epHotll 060104KU 8 Mumo3e. AdepHulll mpaHcnopm.

Knetounbsle BkiIo4eHus. CpaBHUTe/IbHAsA XapaKTepPUCTHUKA KJIETOK 3yKapHUOT
(pacTuTeNIbHOH, )KUBOTHOM, TPUOHOM).

JdeMoHcTpauuu

[TopTpeTsr: K.C. MepexxkoBckui, JI. Maprysuc.

Tabsaunpel 1 cxeMmbl: «CTpoeHUe 3yKapUOTHYECKON KJaeTKH», «CTpoeHHe >KMBOTHOU
K1eTKu», «CTpoeHUe paCTUTENbHOU KIeTKH», «CTpoeHHe MHUTOXOHJPUH», «SIapo»,
«CTpoeHHe NPOKAPpUOTHYECKOHN KIETKU.

O6opyzoBaHHE: CBETOBOM MUKPOCKOII, MUKpONpenapaThl paCTUTE/bHbIX, })KUBOTHbIX
KJIETOK, MUKpOIIpenapaThl 6akTepHabHbIX KJIETOK.

JlaGopaTtopHasi pa6oTa «/3yyeHre CTpOeHHUS KJIeTOK pa3/IMYHbIX OPTAaHU3MOBY.

IIpakTH4YecKas pa6oTa «M3ydyeHre CBOMCTB KJIETOUHOW MeMOpaHbI».

JlaGopaTtopHast pa6ota «HMccienoBaHue TMJaasMo/iM3a W JeNJa3MoJsivM3a B
paCcTUTEJIbHBIX KJIEeTKax».

[IlpakTHyeckasa pab6orTa «M3ydyeHue [ABMKEHUS LUTOIJIA3Mbl B pPaCTUTEJbHbIX
KJIeTKaxX».

Tema 6. 06MeH BelleCTB M NIpeBpallleHle JHEPTUHU B KJIeTKe

AccuMuAnUa M AUCCUMUJIALUA - JiBe CTOPOHBI MeTabosnsMa. Tumbl obMeHa
BellleCTB: aBTOTPOQHBIN U reTepoTPodHBIN. YUyacTHe KUCI0pOJa B 06MeHHBIX NPOLieccax.
JHepreTuyeckoe obecredyeHUe KJeTKU: npeBpaueHue AT® B 0OMEHHBIX MNpPOLECCAX.
depMeHTAaTUBHBIM XapaKTep peakLMH KJeTOYHOro MeTabosn3aMa. PepMeHTH, HX
CTpOEeHUe, CBOWCTBA U MexaHU3M JeucTBUsA. KodpepmeHTrl. OTivuusg ¢$epMeEHTOB OT
HeOpraHWYeCcKUX  KaTajau3aTopoB.  besiku-akTUBaTopbl U OEJKU-UHTMOUTOPBI.
3aBUCHMOCTb CKOPOCTH pepMeHTAaTUBHBIX peaKL Ui OT pa3JIMYHbIX PaKTOPOB.

[lepBUYHBIN CUHTE3 OpraHUYeCcKUX BelllecTB B KieTKe. PoTocuHTe3. AHOKCU2EHHbL
U okcueeHHblll pomocuHme3 y 6akmeputl. Ceemocobuparoujue nueMeHmMbsvl U NUSMEHMbI
peakyuoHHozo yeHmpa. Posb xjopomacToB B mnpouecce ¢ortocuHTesa. CBeToBasg U
TeMHOBas ¢a3sbl. PomoduvixaHue, C3, C+ u CAM-munwvi pomocunmesa. IIpoAyKTUBHOCTb
doTocuHTe3a. BiMsAHMe pas3/M4HBbIX PAKTOPOB Ha CKOPOCTb POTOCHHTe3a. 3HauYeHHe
doTocuHTE3A.

XeMocrHTe3. Pa3Hoo6Gpasve OpraHM3MOB-XeMOCHHTETHUKOB: HUTPUULMpPYIOIINE
OakTepuH, Keje300aKTEpPUH, CepoOaKTepuu, BOAOPOAHble OaKTepuU. 3HAUYEHUE
XeMOCHHTe3a.

AHaspobHble opraHusMmbl. Bupabl 6poxkeHus. I[lpoAyKTbl OpoOXKeHHUST U UX
UCIOJIb30BaHUE  YeJIOBEKOM.  AHa’spoOHble  MHUKpPOOPraHM3Mbl  KakK  OOBEeKThbI
OMOTEXHOJIOTUU U BO30OyUTENN OOJIe3HEN.

A3po6Hble OpraHu3Mbl. JTanbl 3IHepreTUdyeckoro oo6MeHa. [logroToBUTENbHBIN 3Tal.
['Mukon3 - 6eckuc0poAHOE pacllenjeHre rJII0KO3bl.



Buosiornyeckoe OKHC/IEHUe, WU KJIETOYHOe JblXaHHe. Posab MUTOXOHApUH B
npoueccax OWOJIOTUYECKOTO OKucaeHUs. lukiandeckue peakyuu. OKHUCAUTENbHOE
dochopunupoBaHue. IHepauss memoépaHHoz20 epadueHma npomoHos. Cunmes AT®D: paboma
npomoHHol AT®-cunma3sel. IlpermyliecTBa aspoOHOTO0 MyTH OOMeEHA BEUIECTB Mepej,
aHa3pPOoOHBIM. IPPEKTUBHOCTb IHEPTETUIECKOT0 0O6MeEHa.

JleMoOHCcTpauuu

[TopTpetsi: k. [Ipuctay, K. A. Tumupsses, C. H. Bunorpaackui, B. A. JHrenbrapar,
[1. Mutyes, I'. A. 3aBap3uH.

Tabaunpl U cxeMbl: «POTOCHHTE3», «JHEPreTUUECKUN 060MeH», «BUOCHHTE3 GesiKay,
«CTpoeHue pepMeHTa», «XX€MOCUHTE3Y.

O6opyfoBaHHe: CBETOBOM MMKpPOCKOI, 000pyJloBaHUE [JJisi [PUTOTOBJIEHUS
NOCTOSIHHBIX U BpEMEHHBIX MUKPOTIPENnapaToB.

JlaGopaTtopHasi pa6oTa «/3yyeHHe KaTaJIUTHYECKON aKTUBHOCTH pepMeHTOB (Ha
npuMepe aMuJia3bl WK KaTalasbl)».

JlabopaTopHasa pa6oTa «M3ydyeHue GepMeHTATUBHOIO paclielieHus MepoKcuza
BOJIOPO/ia B PACTUTEJIbHBIX U )KUBOTHBIX KJIETKaX».

JlabopaTopHas pa6oTa «CpaBHeHHe NpoLeccoB GOTOCUHTE3a U XEMOCUHTE3a».

JlaopaTtopHasi pa6oTa «CpaBHeHHe MPOIEeCCOB OPOKEHHUS U JbIXaHUSI».

Tema 7. HacneacTBeHHass uHpopManus U peasin3anusa eé B KJIeTKe

Peakuuyn MaTpuyHOro cHUHTe3a. [IpUHIMIO KOMIJIEMEHTAPHOCTU B peaKLUsX
MaTpPUYHOTO CHHTe3a. Peasunsauus HacjieAcTBeHHOM HHopMauuu. [eHeTHYeCKUH KOJ,
ero cBorcrtBa. TpaHckpumnuusa - MaTpuyHbld cuHTe3 PHK. IIpuHUuNbl TpaHCKpUNLUU:
KOMIIJIEMEHTAPHOCTb, aHTUIIAPaJ/lJIeJIbHOCTDb, aCUMMeTPUYHOCTb. C03pesaHue Mampu4HbiX
PHK s sykapuomuueckotl knemke. Hekodupyrowue PHK.

TpaHcasauuss U eé sTanbl. YyacTue TpaHcnopTHbix PHK B OHocuHTe3e 6eska.
YcnoBusi 6uocuHTe3a 6eska. KogupoBaHue aMUHOKUCAOT. Posib pu6ocoM B 6HUOCHHTE3E
besika.

CospemeHHble npedcmasseHusl 0 cmpoeHuu eeHos. OpraHusauusi reHoMa y
NPOKApPHUOT U 3yKapUOT. Perysinus akTUBHOCTU 'eHOB y MPOKapuoOT. ['unoresa onepoHa
(®. XKako6, XK. MaHo). MosiekyasapHble MexaHu3Mbl IKCnpeccuu 2eHo8 y aykapuom. Posb
XpomamuHa 8 pezyasiyuu pabomvl 2eHo8. Perynsinss oOMeHHBbIX MPOLIECCOB B KJETKE.
KiieToyHbIM roMeocTas.

Bupycbl - HeksieTO4Hble (QOpPMbI XKU3HU U OOJUraTHble napa3uTbl. CTpoeHue
IPOCTBIX U CJOXKHBIX BUPYCOB, peTPOBUPYCOB, 6akTepruodaros. KusHeHHwili yuka /JHK-
codepxcawyux eupycos, PHK-codepxcawux eupycos, 6akmepuogazos. 0ObpamHas
mMpaHckpunyusi, pegepmasa, uHmezpasd.

BupycHble 3aboJjieBaHMsS 4eJsiOBeKa, >XUBOTHBIX, pacteHuil. CIIK/, COVID-19,
collMaJibHble U MeJJMLIUHCKHE MPOBJIEMBI.

Buoungopmamuka: uHmezpayusi u aHaau3 6Goavwux Mmaccusos («bigdatar)
CMpYKMypHbIX 6uo/102u4eckux O0aHHblX. HaHomexHosnozuu 6 6uoso2uu U MeOUuyUuHe.
[Ipoepammupyemvble pyHkyuu 6eako8. Cnocobbl docmasku aekapcms.

JdeMoHcTpauuu

[ToptpeTsr: H. K. Kosnb1ios, /I. U. UBaHOBCKU M.

Tabauubl u cxeMbl: «BbuocuHTe3 6enka», «[eHeTHYeCKUU KoJ», «Bupychbl»,
«bakTepruodaru».



IIpakTuyeckas pa6ora «Co3zaHrue MoJieJid BUpyca».

TeMma 8. ’)KnaneHHbBIN UK/ KJI€TKH

KneTouHbld 1uKJ, ero nepuobl U perysuus. MHTepdaza u Muto3. Oco6eHHOCTH
NpoLIeCccOB, MNpoTekawux B HHTepdase. [loAroToBka K/JAETKH K  JeJIEHUIO.
[IpecuHTEeTUYECKUN (IIOCTMUTOTHUYECKHUH), CHHTETHUYECKMH U TMOCTCUHTETHUYECKUH
(mpeMUTOTHYECKUI) TIEPUOJbI UHTEP(DA3BDL.

Matpuunbii  cuHTe3 JIHK - pennukauusa. I[lpuHnunsl pensukauuun  JHK:
KOMILJIEMEHTAPHOCTb, MOJYKOHCEPBAaTUBHbINA CHUHTE3, aHTHUIApa/JieJbHOCTb. MexaHU3M
pemsiukauuu JHK. Xpomocombl. CTpoeHHe XpoMocoM. TesoMepbl HU TesoMepasa.
XpOMOCOMHBIA Hab0p KJETKU - KApUOTHUI. /JJUIJIOUAHBIA UM TalJOUAHbIA HabGopbl
xpoMocoM. ['oMoJiornyHble XpOMOCOMBI. [10J10BbIEe XPOMOCOMBL.

Jenenue kjieTku — MUTO3. CTaZiMK MUTO3a U IPOUCXO/SLHe B HUX Npolecchl. TUmbl
MuTo3a. KapuokrHes v [UTOKMHE3. bruosiornyeckoe 3HaueHue MUTO3a.

Perynsiiusa MUTOTHYECKOTO LIMKJIA KJ1eTKU. [I[porpaMMupyemas KjieTodyHas rubesb —
anonTos.

KnetouHoe dajpo, Xpomocombl, ¢yHKIMOHA/JbHAasi TEeHOMHUKA. MexaHu3mbl
npoaugepayuu, duggepeHyuposKku, cmapeHuss u 2ubeau Kaemok. «Lugposas kaemka» —
6uouH@popmamuyeckue Modeau GYHKYUOHUPOBAHUS KJAEMKU.

JdeMoHcTpauuu

Tabauupl U cxeMbl: «KM3HEHHBIN LUK KJIeTKU», «MUTO03», «CTpoeHHEe XPOMOCOMY,
«Pemnmkanusa JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKON, MHKpomnpenapaTbl: «MHUT03 B KJeTKax
KOpeLlIKa JIyKa».

JlaGopaTtopHasi pa6oTa «/3yyeHre XpOMOCOM Ha FOTOBbIX MUKpPONpenapaTax».

JlabopaTopHas pa6ora «Hab6/10/jeHHe MUTO3a B KJeTKax KOHYMKA KOopellKa JiyKa
(Ha roTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoeHue 1 yHKIIUA OPraHU3MOB

Buosiorndyeckoe pa3Hoo6pasve opraHu3MoB. OJHOKJIETOYHbIE, KOJIOHHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OcoGeHHOCTH CTPOEHUSI W IKU3HEAEeATEJbHOCTU OJHOKJETOYHbIX OpPTraHU3MOB.
BakTepuu, apxed, OJHOKJETOUYHble TpUOb], OJHOK/JIETOYHble BOJOPOCIH, [pyrue
npoTtucThl. KosioHMa/bHbIE OpraHU3MBI.

B3auMocCBsI3b 4yacTell MHOTOKJETOYHOrO opraHu3Ma. TkaHM, OpraHbl U CHUCTEMbI
opraHoB. OpraHu3M Kak eiuHoe 1eJsoe. ['omeocTas.

Tkanu pacteHud. Tumbl pacTUTENbHBIX TKaHeW: obpa3oBaTeJibHas, MOKPOBHaf,
NpOBOJASIIAs, OCHOBHas, MexaHudeckass. OcoOGEHHOCTH CTpoeHus, (QYHKIUH U
pacroJioKeHus TKaHed B OpraHax pacTeHHUH.

TkaHM KUBOTHBIX W 4YesoBeKa. THUIbl >KUBOTHBIX TKaHeH: 3NUTeJHaJbHad,
COeJUHUTE/IbHAsL, MblllleyHasi, HepBHasg. Ocob6eHHOCTHM CTpoeHUs], OJQYHKIUU U
pacnoJsioKeHus TKaHel B OpraHax )KUBOTHBIX U YeJIOBeKa.

Opranbl. BereTaTuBHble U TreHepaTUBHblE OpraHbl pacTeHUM. OpraHbl U CHUCTEMBI
OPraHoB *KMBOTHBIX U YyesioBeKa. PyHKIIMU OpPraHOB U CUCTEM OPTraHOB.

Onopa Tena opranusMoB. Kapkac pacreHuid. CkesieTbl OJHOKJETOYHBIX U
MHOTOKJIETOYHBIX >XKUBOTHBIX. HapyXHbII M BHYTpeHHHUH ckesieT. CTpoeHHe W THIIBI
coeJMHEHUS KOCTEM.



/IBM>keHHe OpraHu3MoOB. /|BHKeHHe OJIHOKJETOYHbIX OPraHW3MOB: aMEéOOWUAHOE,
KTYTHKOBOE, peCHU4YHOe. /IBMKeHue MHOTIOKJIETOYHbIX pacTeHHUM: TPONMU3Mbl U HACTHUM.
/IBM>keHHe MHOTOKJeTOYHBbIX >XMBOTHBIX M YeJIOBeKa: MbllleyHass cucTeMa. Peduiekc.
CkeJieTHBIE MBILIIBI M UX paboTa.

[Ilntanue opranusmos. [loryonieHue BOABI, YIJIEKMC/IOTO ra3a U MHHepaJbHbBIX
BellleCTB pacTeHUsMU. [IuTaHHe >KMBOTHBIX. BHYTpHUIO/JIOCTHOE M BHYTPHUKJIETOYHOE
nuueBapeHye. [IuTaHve N03BOHOYHBIX XKUBOTHBIX. OT/ZeJ/bl MUILEBAPUTEBHOTO TPAKTa.
[InmeBapuTenbHble XKeJe3bl. [IuleBapUTebHas cUcTeMa YyesloBeKa.

JlbIxaHve OopraHrW3MoB. /[bixaHHe pacTeHUM. /[[bixaHHe KUBOTHBIX. [IudpPysus rasos
yepe3 MMOBEPXHOCThb KJ1eTKU. KoxxHoe abixaHue. /lbixaTe/ibHAs NOBepXHOCThb. HKabepHoe U
JIETOYHOe JbIxaHHe. /lpIxaHHe IO3BOHOYHBIX »XMBOTHBIX U 4YeJIOBeKa. JBOJIIOLMOHHOE
YCIOXXHEHWEe CTPOeHUs JIETKUX I[103BOHOYHBIX J>XUBOTHBIX. /JlbIxaTesJbHas CUCTeMa
yesioBeKa. MexaHW3M BEHTW/IALMMU JIETKUX Yy NOTHUL, M MJIEeKONUTAwIUUX. Perynanua
JAbIxaHusl. /IbIXxaTeJbHbIe 00 bEMBI.

TpaHcmopT BelecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBbI pacTeHUH. TpaHcnopT
BellleCTB Y KUBOTHBIX. KpoBeHocHas cucteMa U eé opraHbl. KpoBeHocHas cucTteMa
NI0O3BOHOYHBIX XMBOTHBIX M 4esioBeka. Cep/ilie, KPOBEHOCHBIE COCYJbl U KpOBb. Kpyru
KpPOBOOOpalleHUs. OJBOJIIOLMOHHbIE YCJIOXXHEHUS CTPOEHHWS KPOBEHOCHOM CHUCTEMBI
II0O3BOHOYHBIX XKMBOTHBIX. PaboTa cepla u eé peryasanus.

BeigesieHue y opraHusMoB. BeljesieHue y pacTeHUU. BobljesieHHe y >XKUBOTHBIX.
CoxkpaTuTesbHble BakyoJsd. OpraHbl BbljesieHus. PunbTpanus, cekpenus U obpaTHoe
BCacblBaHWEe KaK MeXaHU3Mbl pabOTbl OpraHoB BblJeseHUA. CBAA3b MOJIOCTU Tesaa C
KPOBEHOCHOM W BBIJ|€JIMTE/IbHOM CUCTeMaMMU. BblJiesleHHe y MO3BOHOYHBIX KHUBOTHBIX U
yesnoBeka. [louku. CTpoeHne W (PyHKUUOHUpPOBaHUMe HeppoHa. OOpa3oBaHUME MOYMU Y
YeJiOBeKa.

3aluTa y OpraHu3MoB. 3alyTa Y 0HOKJIETOYHbIX OpraHu3MoB. Cropel 6aKTepuil U
LUCTBl MNPOCTEWIIMX. 3aljdTa y MHOrOKJEeTO4YHbIX pacteHUd. Kyrtukyna. Cpexcrtsa
[MaCCUBHOW U XMMHUYECKOH 3allUThl. PUTOHIIU/IBI.

3amuTa y MHOTOKJIETOYHBIX XKMBOTHBIX. [IOKpOBBI M MX NpPOU3BOJHBIE. 3alliuTa
opraHusMa oT 6osie3Hed. UMMyHHaa cucTtema yesioBeka. KyieTO4HbI M rymMopasbHbIN
MMMYHUTET. BpoXJAEHHBIM U NPHUOOPETEHHBIN crnequUIeCKUd UMMYHUTET. Teopus
KJIOHaJIbHO-cesieKTuBHOro uMMmyHuteta (II. Jpaux, ®. M. Bbepner, C. ToHerara).
BocnanuTtesnbHble OTBEThbl OpraHMW3MoOB. PoJsib BpOXJEHHOI0O MMMYHMUTETA B Pa3BUTHUMU
CUCTeMHBIX 3a60/1eBaHUM.

PazzpaxuMocTb U perysyus y OopraHu3MoOB. Pa3/[pa>kMMOCTb Y OJJHOKJIETOYHBIX
OpraHu3MoB. Takcuchl. Pa3jpa>xMMoCTb U perysdanusa y pacTeHud. PocToBble BelecTBa U
UX 3HaYeHHe.

HepBHas cuctema u pedieKkTopHas peryJsnus y »KMBOTHbIX. HepBHas cuctema U eé
OT/ieJ/1bl. IBOJIIOL{MOHHOE YC/I0KHEHUE CTPOEHUSI HEPBHOU CUCTEMBI Y )XUBOTHBIX. OTe/1bl
rOJIOBHOTO MO3ra TI03BOHOYHBIX JKUBOTHBIX. Pedsiekc u pedsekTtopHas Ayra.
Besyc/ioBHbIE U YC/I0BHBIE pe(JIeKChI.

['yMopanbHas perynsanusa U 3HA0KPUHHAA CUCTeMa »KUBOTHBIX U YeJsloBeKa. JKeJe3sl
3H/JIOKPUHHOW CUCTEMbl U HUX FOPMOHBI. /leiicTBUe TOPMOHOB. B3aMMOCBA3b HEPBHOU U
3HJIOKpUHHOMU cucTeM. [MnoTanaMmo-runodusapHas cucTeMa.

JeMoHCcTpauuu



[ToptpeT: U. I1. [1aBs10B.

Tab6auup! 1 cxeMbl: «OJHOK/IETOYHBIE BOJOPOCIN», «MHOTOK/I€TOUHBIE BOJLOPOCIN»,
«bakTepun», «llpocreniue», «OpraHbl LBETKOBBIX pacTeHUN», «CHUCTEMbl OpPraHoB
MO3BOHOYHBIX XUBOTHBIX», «BHyTpeHHee CTpoeHMe HACEKOMbIX», «TKaHU pacTeHUU»,
«KopHeBble cucteMbl», «CTpoeHue cTebss», «CTpoeHue JIUCTOBOM MJIACTUHKW», «TKaHU
)KUBOTHBIX», «CkesieT d4esioBeka», «lluieBapuTenbHass cuctema», «KpoBeHocHas
cucteMa», «/lpixaTesbHasa cuctemMa», «HepBHas cuctema», «Koxka», «MpbllieyHasa cucTeMa»,
«BblgennTesnbHasg ~ cucTeMa», «JHAOKpPUHHasA  cucrteMma», «(CTpoeHHe  MBILILbIY»,
«MMMyHuTeT», «KuiiedyHomosiocTHbie», «CxeMa MNUTaHUS pacTeHU», «KpoBeHOCHbIe
CUCTEMbl MO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruApbl», «CTpoeHHe MJIAHAPUUY,
«BHyTpeHHee cTpoeHUe [0K/1eBOro yepBs», «HepBHas cucteMa pbib», «HepBHas cuctema
JArymKu», «HepBHada cucTteMa npecMmblKawluxca», «HepBHada cuctema ntuny», «HepBHasa
cucTeMa MJieKonuTawuux», «HepBHas cucteMa yesnoBekay, «Peduiekc».

Ob6opyzoBaHHe: CBETOBOM MMKpPOCKOI, MMKpOIpenapaTbl  OJHOKJIETOYHbIX
OpraHU3MOB, MUKpOIIpenapaTbl TKaHeH, pAaKOBUHBI MOJIJIIOCKOB, KOJIJIEKLIMU HAaCeKOMBIX,
UTJIOKOXKUX, KMBble 3K3eMIlJIIpbl KOMHATHBIX pacTeHUU, repbapuu pacTeHUH pa3HbIX
OTJeJIOB, BJIQXKHbIe IIpenapaTbl XUBOTHBIX, CKeJIeTbl II03BOHOYHBIX, KOJIJIEKIIUU
0ecro3BOHOYHBIX KHMBOTHBIX, CKeJeT 4YeJioBeKa, 000opyJoBaHHe [J [ eMOHCTpaLuH
IIOYBEHHOT0 WU BO3JAYLIHOTO NMUTAHUS PaCTeHUH, paclleleHus KpaxMaja U O6esKOB MOJ
JericTBueM ¢(epMeHTOB, 060pyZOBaHMEe [/ [AeMOHCTpPAlLlMd ONbITOB IO H3MEPEeHHIO
KU3HEHHOM €MKOCTH JIETKUX, MeXaHHU3Ma JblXaTeJbHbIX JBWKEHUH, MOJieJIM TOJIOBHOIO
MO3ra pas3/IMYHbIX )KUBOTHBIX.

JlaGopaTtopHasi pa6oTa «M3yyeHre TKaHEeW pacTEeHU».

JlaGopaTtopHasi pa6oTa «/3yyeHue TKaHeU }KUBOTHbBIX».

JlabopaTopHas pa6oTa «M3yyeHue OpraHoB LIBETKOBOI'O pacTEeHUsI».

Tema 10. PasmMHoOXkXeHHe ¥ pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOXKEHHUS] OPraHU3MOB: 6ecrnoJioe (BKJ/IOYasi BeTETATUBHOE) U MOJIOBOE.
Buzppl  6Gecrnosioro  pasMHOXEHMs:  I[OYKOBaHWe, CHOpPy/aALMsA, ¢PparMeHTaLus,
KJIOHUpOBaHMe.

[TosoBoe pasmHoxxeHHue. [losoBble KJIeTKH, WJIM raMmeTbl. Melo3. CTaauu Menosa.
[loBegenue xpomocoM B Meunose. KpoccuHroBep. buosioruyeckMid CMbICA Melo3a U
I10JIOBOTO0 IpoLecca. Melo3 1 ero MecTo B »)KM3HEHHOM LIMKJ/Ie OPTaHU3MOB.

[Ipeg3apoapiieBoe pasBuTve. ['ameToreHe3 y KUBOTHBIX. [los0Bble »xeJse3bl.
O6pa3oBaHMe U pa3BUTHe MOJIOBBIX KjeTOK. CnepmaroreHe3 M ooreHe3. CTpoeHHe
I10JIOBBIX KJIETOK.

OnsiofoTBOpeHHMe U 3MOpPHOHa/JIbBHOE  pa3BUTHe  KUBOTHBIX.  CHocO6BI
OILJIOJOTBOPEHUA: HAPYKHOe, BHyTpeHHee. [lapTeHoreHes.

WHauBHUAyasbHOE pa3BUTHE OpPraHu3MoB (OHTOreHe3). IMOPHOJIOTHS - HayKa O
pa3BUTUM OpraHusMoB. Mopgozenes - odHa Uu3 2a/1a8HbIX npobaem 3MO6PUOAO2UU.
Konyenyusa mopgozenos u modeau mopgozeHesa. CTaauy sMO6pUoreHe3a XUBOTHBIX (Ha
npuMmepe JArymku). /Jlpobsenue. Tunbel apob6aeHusa. /JemepmuHuposaHHoe U
HedepMuHuUposaHHoe OpobaeHue. baacmyaa, munst 6aacmya. OCO6GEHHOCTU [ApOO6JIeHUs
MJIEKONUTAIOLUX. 3apo/blllieBble JIUCTKU (racTpyasuus). 3akaiajika OpraHOB U TKaHEH U3
3apoJbllIeBbIX JIUCTKOB. B3auMMHOe BJIMAHME 4YacTed pas3BUBAIOLIErocs 3apo/bllla
(sMbpuoHanbHasA WHAYKLMA). 3ak/ajika MJaHa CTPOEHUs >KUBOTHOrO KaK pe3yJbTaT



vepapxyUvyecKux B3aUMOJEWCTBUNA TeHOB. BiiMsiHHMe Ha 35MOpHOHA/IbHOE pa3BUTHE
pa3/IMuHbIX PAaKTOPOB OKPYKAIOIEN CPEbI.

PocT u pasBuTue UBOTHBIX. [locTaMbpHOHa/NbHBIN nepuoj. [IpsiMoe U HenmpsiMoe
pasBuTHe. Pa3BuTue ¢ MeTaMop$0O30M y 6eClO3BOHOYHBIX M MO3BOHOYHBIX >KMBOTHBIX.
Buosiornyeckoe 3HauyeHUe NPAMOr0 M HENpPSAMOr0 pPa3BUTUA, UX paclpoCTpaHeHHe B
npupoje. Tunbl pocta KUBOTHbIX. PAaKTOPHI PETYJSALMU POCTA XUBOTHBIX U 4YesIOBEKA.
CTaZiMu1 MOCT3MOPHUOHAIBHOTO PAa3BUTHS y KUBOTHBIX U YesioBeKa. [lepuo/ibl oHTOreHe3a
yesioBeka. CTapeHUe U CMePThb KaK OMO0JIOTUYECKHE MTPOLECChI.

PazMHoOeHHe U pa3BUTHe pacTeHUl. [aMeTodUT U ciopodpuT. Meito3 B :KM3HEHHOM
nukK/ae pacteHui. O6pa3oBaHUe cnop B mpolecce Meio3a. [ameToreHe3 y pacTeHMHU.
OmyiofoTBOpEHHE U pa3BUTHE PACTUTEJIbHBIX OPraHU3MoB. /IBOMHOE OMJIOAOTBOPEHUE y
[|BETKOBBIX pacTeHUi. 06pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBbI pery/siy OHTOTeHe3a y paCTEHUM U ’KUBOTHBIX.

JeMoHCcTpauuu

[Toptpersi: C. I'. HaBawuH, X. llnemaH.

Tabnuubl U cxembl: «BereraTHBHOe pasMHOXeHHe», «THUIObI 6ecrnoJsoro
pasMHOXeHUsA», «Pa3MHOXeHHe  XJIaMUJAOMOHa/Abl», «Pa3MHOXeHHEe  3BIJIEHBI»,
«PazamHoOxkeHHne rugpel», «Menos», «XpoMmocoMmbl», «['ametoreHe3d», «CTpoeHue
AWLEKJETKU U ciepMaTo3onsa», «KOCHOBHbIE CTaiUU OHTOreHe3a», «[IpsgMoe 1 HenpsaMoe
pa3BuTue», «PazBuTue MaWcKoro xyka», «Pa3BuTHe capaHuu», «Pa3sBUTHe JATYIIKU»,
«/IBOMHOe OIJIOJLOTBOPEHHME y LIBETKOBBIX pacTeHUi», «CTpoeHue ceMsAH OJHOJO0JIbHBIX U
JABYJIOJIbHBIX pacTeHUM», «KU3HEeHHBbIM LUKJI MOPCKOW KamyCThbl», «KU3HEHHbIA LUKJI
Mxa», «’KU3HeHHBIM UK/ NalOpOTHUKA», « KMU3HEHHBbIN LIUKJ COCHBI».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpoONpenapaThl SUILEKJeTOK U
CIIepMaToO30U0B, MOZieb « L {[UKJI pa3BUTHS JATYIIKH».

JlabopaTopHasa pa6oTa «M3yuyeHHe CTpPOeHHUsS TMOJIOBbIX KJETOK Ha TOTOBBIX
MUKpoIpemnapaTax».

IIlpakTHyeckasas pa6ora «BbisBJIeHMe TPU3HAKOB CXOACTBA  3apo/blllel
MO3BOHOYHBIX )KUBOTHBIX».

JlabopaTopHas pa6oTa «CTpoeHHe OPTraHOB Pa3MHOXKEHUsI BbICIIUX PACTEHUN».

Tema 11.'eHeTHKa - HayKa 0 HaCJIeCTBEHHOCTU U U3MEHYUBOCTH OPraHMU3MOB

HcTopus cTaHOBJIEHUS] U pa3BUTUS TeHETHUKU Kak HayKu. PaboTsl . Mengens, I'. ne
®pu3za, T. MopraHa. Posib oTeuecTBEHHBIX Y4EHBIX B pa3BUTUU reHeTUKU. PaboThl H. K.
KosbnoBa, H. U. BaBuniosa, A. H. Besiosepckoro, I'. JI. Kapneyenko, 10. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OcHOBHble TeHeTUYeCKHe IIOHATHUA U CHUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI,
aJlJleJIbHble TeHbl, aJibTepHAaTUBHbIE NIPU3HAKH, JJOMUHAHTHBIA U pPeLleCCUBHBIA MPU3HAK,
rOMO3UI0Ta, TeTepPO3UroTa, YUCTas JIMHUS, TUOpPUAbI, reHOTHUIN, ¢peHOTUN. OCHOBHbIE
MEeTO/1bl TeHETUKHU: TUOPU/I0JIOTUYECKUH, IUTOJOTUYECKUH, MOJIEKY/ISPHO-TeHEeTU4YeCKU .

JdeMoHcTpauuu

[loptpeTni: I'. Menpeann, I'. ne ®pus, T. MopraHn, H. K. Kosabuos, H. U. BaBuiios, A. H.
Benozepckui, I'. . Kapneuenko, 0. A. @ununyenko, H. B. TumodeeB-PecoBckuii.

Tabsunpbl U cxeMbl: «MeTO1bl TeHETUKNY, «CXEeMbI CKPEIMBaHUS».

JlaGopaTtopHasi pa6oTa «/lpo3odusia Kak 06'beKT reHeTUIeCKUX UCCIeJ0BAHUI».

Tema 12. 3aKOHOMEpPHOCTH HACJIeACTBEHHOCTH



MonHorubpusaHoe ckpeiiuBanue. [lepBbiid 3akoH MeH/ies1s1 - 3aKOH eJMHOO6pasus
rubpu/JioB mepBoro mnokoJsieHus. [IpaBuso goMuHUpoBaHUA. BTopol 3akoH Menpens -
3aKOH pacljemnyieHus1 MNpU3HaKoOB. llUTosoruyeckue OCHOBbI ~MOHOTHOPHUAHOTO
CKpelMBaHud. [UNI0TEe3a YUCTOTHI raMer.

AHanusupywiiee ckpelBaHue. [IpoMeXyTO4YHBIM XapaKTep HacJeJ0BaHUA.
PacuiensieHue nprU3HaKoB IPU HEMOJIHOM JJOMUHUPOBAHUU.

JAurubpuaHoe ckpewuBaHue. TpeTuil 3akoH MeHJienil — 3aKOH He3aBUCHMOTO
HacJe0BaHUsI IPU3HAKOB. [{uTo/I0rHYecKre OCHOBBI IMTUOPHUAHOTO CKpPelMBaHUS.

CuenieHHoe HacJeZoBaHWe mNpu3sHakoB. Pa6otbl T. Moprana. CuenjieHHoe
HacJleJlOBaHUe TEeHOB, HapylleHHWe CLeINJIeHUS MeXJy reHaMd. XpOMOCOMHas Teopus
HacJie,CTBEHHOCTH.

[eneTuka mnoJsia. XpOMOCOMHBIM MexXaHHU3M OINpejeseHUsA IMoJsia. AyTOCOMBI U
NI0JIOBble XpPOMOCOMBI. ['OMOraMeTHbIN U reTeporamMeTHbIM NoJ. ['eHeTU4YecKas CTPyKTypa
MOJIOBBIX XpoMOCOM. HacJiejoBaHU e IPHU3HAKOB, CLENJIEHHbIX C [I0JIOM.

['eHoTHn Kak LiesiocTHad cucteMa. [liedoTponus — MHOXKeCTBEHHOE JleCTBUe TeHa.
MHokeCcTBeHHbIN aJlJIeJIU3M. BsauMopeiicTBue HeaJlJleJIbHbIX reHOB.
KommieMeHTapHOCTB. AnKcTas. [losumepus.

[eHeTUYeCKMU KOHTPOJIb Pa3BUTUSA PACTEHUM, XUBOTHBIX M YeJIOBEKa, a TaKxKe
$U3MO0IOTUYECKUX NPOLECCOB, NMOBeJEeHUS U KOTHUTUBHbIX QYHKUMH. ['eHeTHuecKue
MeXaHHU3Mbl CHMOUOTEHE3a, MEXaHU3Mbl B3aUMO/IEMCTBUS «X035IMH — Mapa3uT» U «X03sHH
- MHUKpOO6MOM». ['eHeTHYeCcKHMe acneKTbl KOHTPOJII U HW3MEeHEeHUs HacJeJCTBEHHOH
MHbOpMaIlMU B IOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpauuu

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

Tabauubl u cxembl: «[lepBbli M BTOpoM 3akoHbl MeHjensi», «TpeTUH 3aKOH
Menpgena»,  «AHanusupymwliee  cKkpeujuBaHue»,  «HemosHoe — JOMUHHUpOBAHUEY,
«CuensieHHOe HacJie[joBaHUe MPU3HAKOB Yy Apo30duibl», «['eHeTHKa moja», «KapuoTun
yeJsioBeka», «KapuoTtun fpo3odusbi», «kKapuoTun nTrbl», «MHOXKeCTBEHHbBIHN aJljleJIu3M»,
«B3auMogelicTBUE TeHOBY».

O6opynoBaHHue: MoJesb [Js JeMOHCTpPalUy 3aKOHOB eJHWHO006pa3us TUOPH/IOB
IepBOro MOKOJIEHWS U pacllelyieHUsl MPU3HAKOB, MOJeJsb JJs JeMOHCTpalUy 3aKOHa
HE3aBUCUMOTO HacJieJOBaHUA IPU3HAKOB, MOJeJb [AJd JAeMOHCTPaLMU CLelJIeHHOro
HacJel0BaHUsI IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoIpemnapar: «/[po3oduiar.

[IpakTHyeckas pa6oTta «M3ydyeHne pe3ybTaTOB MOHOTUOPUJHOTO CKPeIlMBaHUs y
Jp030QUIbI».

[IpakTHyeckasa pa6ota «H3yyeHue pe3yJbTaTOB AUTHOPUJHOrO CKpeIIUBAHUSA Yy
Jp030QUIBI».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BsaumojeiicTBue reHotuna U4 cpeAbl nOpu  GOPMHUPOBAHUM  (PeHOTHIA.
M3MeHUYMBOCTb MNpHU3HAKOB. KayecTBeHHble MW KOJIMYECTBEHHble IpPU3HAKU. Bupbl
M3MEeHYUBOCTHU: HEHAC/IeICTBEHHAA U Hac/leACTBEHHas.

MoaudukaunoHHas V3MEHYUBOCTb. Posb cpenbl B dbopMupoBaHUU
MOAU(DUKAILIMOHHON HM3MeHYMBOCTU. HopMma peakuuu npu3Haka. BapualMoHHBIN psaj U
BapuanoHHas kpuBas (B. MoranHcen). CBolicTBa MogUUKALUOHHONW U3MEHYUBOCTH.



['eHoTHUNHMYecKasd U3MEeHYUMBOCTb. CBOMCTBA reHOTUIIMYECKOW U3MEHYUBOCTHU. Bruzbl
reHOTUIUYEeCKOM N3MEHYMBOCTU: KOMOWHATUBHAsA, MyTallMOHHAas.

Kom6rHaTMBHAasE HW3MEHYMBOCTb. Melo3 W NOJIOBOM TMpolecc - OCHOBa
KOMOWHATUBHOW M3MEHYUMBOCTU. Posib KOMOMHATMBHOW H3MEHYHMBOCTU B CO3JAHUU
reHeTU4eCcKoro pasHoo6pa3us B pejesiax 04HOTI0 BU/a.

MyTauuoHHass U3MEeHYMUBOCTb. BUJibl MyTali: reHHble, XxPOMOCOMHbIE, TeHOMHBIE.
CrnoHTaHHbIE ¥ UHAYLMPOBaHHbIe MyTallUU. fAlepHble U [UTOIJIa3MaTUYeCKHue MyTaLUH.
CoMaTHyecKue U N0JIOBble MyTalUU. [I[py4rHBI BOSHUKHOBEHHUA MyTalUW. MyTareHbl U UX
BJIMITHUE Ha OpraHU3Mbl. 3aKOHOMEPHOCTU MYTALMOHHOrO Iponecca. 3aKOH
roMOJIOTUYECKHUX PSIZIOB B HacjeACcTBeHHOU naMeHuuBocTu (H.U. BaBusioB). BuesepHas
V3MEHYUBOCTb U HACJIeJCTBEHHOCTb.

InuzeHeMuKa U 3NU2eHOMUKA, pO/1b INU2eHemMu4Yeckux akmopos 8 Hac.1edosaHuu U
U3MeHYU8oCMuU (PeHOMuUNUYeCcKUX NPU3HaAKo8 y Op2aHu3Mo8.

JeMoHCcTpauuu

[TopTpeTsr: I'. e ®pus, B. Horanucen, H. U. BaBuios.

Tabsunbl U cxeMbl: «Buabpl n3sMeHYUBOCTHY», «MoAMPUKALIMOHHASS U3MEHYUBOCTHY,
«KoMb6uHaTHBHasg HW3MeHYMBOCTb», «Melo3», «OminonoTBopeHue», «[eHeTHueckue
3a60JieBaHUS YesioBeKay, «BUabl MyTanum».

O6opy/oBaHMeE: )KUBble U repbapHble 9K3eMIJISIPbl KOMHATHBIX PAaCTeHUH, pUCYHKU
(boTorpaduu) :KkMBOTHBIX C pa3JIMYHbIMU BUZAMU U3MEHYUBOCTH.

JlabopaTopHasa pa6ora «McciegoBaHue 3aKOHOMEpPHOCTEM MOJUPUKALMOHHOU
M3MeH4YUBOCTH. [locTpoeHUe BapuallMOHHOIO psiZia U BApUALMOHHOW KPUBOU».

[IpakTHyeckas pa6ora «MyTanuu y po30dusbl (Ha TOTOBBIX MUKpOIIpenapaTax)».

Tema 14.'eHeTHKa YeslOBEKa

KapuoTtun yesoBeka. MexayHapoaHas nporpaMma Uccje0BaHUs reHoMa 4yeJloBekKa.
MeToabl  HU3y4yeHUsT TeHETHKHU  4YeJiOBeKa: TreHeaJoTMYecKui,  OGJIM3Hel0BbIH,
LUTOTeHEeTUYEeCKUH, TMOMNYyJALUOHHO-CTATUCTUYECKHUH, MOJIEKYJISAPHO-TeHeTUYEeCKUU.
CoBpeMeHHOe onpejeJsieHue reHoTuna: IIOJIHOTEHOMHO€e CeKBEHUpOBaHMUe,
FeHOTUIIMpOBaHUe, B TOM 4ucjae ¢ nomowblo [IlP-ananusa. HacaencrBeHHbIE
3aboJsieBaHUsl 4YesioBeKa. ['eHHble M XpPOMOCOMHble 00JIe3HM YesioBeKa. bosiesHu c
HacJle[[CTBEHHOM IMpPeApacloJIO)KEHHOCTbIO. 3HayeHWe MeJULMHCKOW TeHETHUKU B
NpejOTBpallleHUd U JiedeHUM TeHeTU4YeCKuX 3aboJjieBaHUM 4esoBeka. MeJguko-
reHeTU4YecKoe KOHCYJIbTUpPOBaHUe. CTBOJIOBbIE KJIETKU. [lOHATHE «TeHeTUYeCKOTO rpy3a».
JTUYecKue acneKThbl HMCCAeJ0BaHUM B 06JIaCTH peJlaKTUPOBAHUS T'€HOMa M CTBOJIOBBIX
KJIETOK.

[eHeTnyeckue  GaKTOpPbl  MNOBbIIIEHHOW  YYBCTBUTEJBHOCTH  4YeJioOBeKa K
bu3nuyeckoMy U XHMMHYECKOMY 3arpsi3HEHUIO0 OKpYyKawlleld cpeabl. [eHeTHyeckas
IpepacloioKeHHOCTb YeJ0BeKa K [aTOJIOTUSAM.

JeMoHCcTpauuu

Tabaunper u cxembl: «Kapuotunm desoBeka», «MeToAbl H3ydyeHUs] TeHETHUKH
yesioBeKa», «['eHeTHUYecKUe 3a601€BaHUS YeJI0BEKa.

[IpakTuyeckast pa6ora «CocTaBjeHHe U aHAJIU3 POJOCTOBHOMY.

Tema 15. CesieKnusi OpraHu3MOB

JloMecTuKaLuea U ceJleKLMd. 3apoXK/JeHre ceJIeKUUU U JoMeCTUKaluuu. Yyenue H. U.
BaBusioBa o lleHTpax NpPOUCXOXJAEHUS M MHOroobpasusi KyJbTypHbIX pacTeHUil. Posb



CeJIeKLIUH B CO3/JaHUHU COPTOB PACTEHUH U OPOJ, )KUBOTHBIX. COpPT, NOPOAA, IITAMM. 3aKOH
rOMOJIOTHUYECKUX PAJOB B HacleACcTBeHHOU nu3MeH4uBoCcTH H. . BaBuioBa, ero 3Hayenue
JIJIs1 CeJIeKLLMOHHOM paboThl.

MeToabl  ceseKIJMOHHOW paboTbl. McCKycCTBEHHBIM  OTOGOpP: MacCOBBbIA U
VMH/AWBUAYaAJbHBINA. JTalbl KOMOWMHALMOHHON cesleKMU. UcnibiTaHWe NPOU3BOJUTeEIeN 1O
noToMcTBY. OTOGOp MO reHOTHUIY C MOMOIIbI0 OLlEHKU peHOTUIa NOTOMCTBA U OTOOp MO
reHOTHUIy C oMol aHaiusa JJHK.

HcKyccTBeHHBIA MyTareHe3 Kak MeTOJ, CeJeKIIMOHHOW paboThl. PafualluoHHbINA U
XUMUYECKUH MyTareHe3 KaK MCTOYHUK MyTalU¥ y KyJbTypHbIX GOpPM OpPraHM3MOB.
Hcnonb3oBaHWe TeHOMHOTO peJlaKTUPOBaHUS U MeTo[0B pekoMOuHaHTHbIXx JHK pnas
[0JIy4eHHUs UCXOAHOIr0 MaTepuasla AJisd CeJIeKLUH.

[lonyyeHue mnosunaouoB. BHyTpuBuzaoBass rubpuavsauus. binuskopojcTBeHHOe
CKpellMBaHWe, WJIM HHOpPUAMHI. HepoacTBeHHOe CcKpelLlMBaHHWe, WU ayTOPUJHMHT.
[eTepo3uc u ero npuuyuHbl. Hcmosb3oBaHue rerepo3uca B cenekiuu. OThanéHHas
rubpugusauus. IlpeososieHne OGecniofuss MeXBUAOBBIX THOPUAOB. JlocTHKeHUsA
CeJIEKLIMU PACTEHUU U XKUBOTHBIX. «3e/1EHAS pesoNoyusi».

CoxpaHeHMe M H3y4YeHUe TeHETHYEeCKUX PeCypCcoB KyJbTYPHBIX PAacTeHUHM U HX
JUKUX poJAWYed JJ CO3JaHUs HOBBIX COPTOB U THMOPHUJOB CeJIbCKOXO3WCTBEHHBIX
KyJbTyp. HM3yyeHue, coxpaHeHUe U  ynpaesjeHue  2eHemu4ecKUMUu  pecypcamu
Ce/IbCKOX035UCMBEHHbIX U NPOMbICA08bIX HCUBOMHbIX 8 YeAX YAYHUEHUS Cyujecmayruux u
co30aHus HO8bIX NOpod, AUHUU U KPOCCO8, 8 MOM Yucjae C NPUMEHEHUeM COBPEeMEHHbIX
Memo0d08 Hay4YHbIX Ucc1ed08aHuUll, nepedosblx udell U nepcneKmu8HblX MexHO102Ul.

JdeMoHcTpauuu

[Toptpetsi: H. U. BaBuiios, U. B. Muuypum, I'. [I. Kapneuenko, II. I1. Jlykbsanenko, b. JL.
Actaypos, H. bopaoyr, /. K. besnses.

Tabaunpl u cxeMbl: «lleHTpbl NPOUCXOXKJEHUS W MHOroo6pasus KyJbTYPHBIX
pacTeHUM», «3aKOH TOMOJIOTUYECKUX PALOB B HACJEe[LCTBEHHOW H3MEHYHUBOCTUY,
«MeToabl ceneknuu», «OTAanéHHAsA THOpUAU3aIUA», «MyTareHes».

JlaGopaTtopHasi pa6oTa «H3yuyeHHe COPTOB KYyJbTYpPHBIX pPAacCTEHHH U MOPOJ]
JAOMallHUX KUBOTHBIX.

JlaGopaTtopHasi pa6oTa «/3yyeHue METO/0B CeJIEKLUU PACTEHUI».

[IpakTUyeckast pa6oTta «I[IpruBHUBKa pacTeHUI».

Jkckypcua «OCHOBHbIE MeTOAblI U JOCTUKEHUS CeJIeKUUHU PACTEHUU U KUBOTHBIX
(Ha ceJIeKIMOHHYIO CTaHLMIO, IJIEMEHHYI0 (gepMy, COPTOMCHBITATe/JbHbIH Y4acTOK, B
TeNJINYHOE XO39UCTBO, B JIaOOPaTOPUIO arpOYHUBEPCUTETA UM HAYYHOI'O LIeHTPa)».

Tema 16. BOTeXHOJIOTHUA U CHHTETHYeCKasl 6M0JIOrus

O6'beKThl, UCNIOJIb3yeMble B OMOTEXHOJIOTUH, — KJIeTOUHble U TKaHeBble KYJbTYpHI,
MHUKpPOOPTraHU3MBbl, UX XapaKTepUCTUKa. TpaJAULlMOHHAasA GUOTEXHOJIOTUSA: XJIeboleyeHue,
NoJlyYeHHe KHCJIOMOJIOYHBIX INPOJAYKTOB, BHUHOJeaHe. MHUKpPOOMOJIOTUYECKUN CHUHTE3.
O6beKTbl MUKPOOHOJIOTMYECKUX TexHoJIorud. [IponsBoACTBO 6esika, aMUHOKMUCJIOT U
BUTAMHUHOB.

Co3pmaHue TEeXHOJIOTMW W HHCTPYMEHTOB LieJIeHAllpABJIEHHOTO0 W3MEHEHHUs W
KOHCTPYMPOBAHHUA TE€HOMOB C IeJIbI0 TOJy4YeHUS OpPraHU3MOB U HUX KOMIIOHEHTOB,
coJiep>KalljMx He BCTpeyarolrecs B IpupoJie 6MOCMHTeTUYECKHE MY TH.



Knerounasa wuHxeHepusa. MeTozAbl KyJbTypbl KJETOK M TKaHeW pacTeHUH U
*KUBOTHBIX. Kprobanku. ComaTuyeckass TMOpUAM3aALUS U COMAaTUYECKHUN 3MOpUOTeHes.
Wcnosb30oBaHMe TramjouZi0oB B CeJeKLUUU pacTeHUH. [losyyeHue MOHOKAOHA/NBHbIX
anmume. HUcnosnv3oeaHue MOHOK/AOHA/AbHBIX U NOJAUK/AOHA/AbHLIX AHMumesa 8 MeoOuyuHe.
UckyccTBeHHOe OIIOAOTBOpeHHe. PeKOHCTpyKuus AHLEKJIeTOK W KJIOHHpOBaHUE
KMUBOTHBIX. MeTo/ TpaHCIJIaHTAaLUM fJep KJIeTOK. TexHoso2uu 0300posaeHus,
KY/1bMu8upo08aHus U MUKPOK/0HA/bHO20 PA3MHONCEHUS Ce/bCKOX03AUCMBEHHbIX KY1bmyp.

XpoMocoMHass U TeHHasg WHXeHepusA. WCKycCTBEHHBIM CHHTe3 TeHa U
KOHCTpyHpoBaHHe pekoM6uHaHTHbIX [JIHK. Co3danue mpaHceeHHblx opz2aHusmos.
JlocTMKeHUsI UM MepCleKTUBbl XPOMOCOMHOW M T€HHOM HWHXXeHepUU. JKOJIOTUYECKHe U
3TUYeCKHe MPo6IeMbl TeHHON UHXKEHEePUHU.

MenuuuHckue OuoTexHosoruu. IloctreHoMHass uudpoBas MegunuHa. [IHP-
JIMarHOCTUKAa. MeTab0JIOMHBIN aHaAJIM3, T€HOLEHTPUYECKUH aHa/lU3 NMpoTeoMa 4yeJsloBeKa
JUIS1 OLleHKU COCTOSIHUA €ero 3J0poBbs. Mcnosib30BaHHWe CTBOJIOBBIX KJIETOK. TapreTHas
Tepanusa paka. 3D-O6uouHxeHepuss [And pa3paboTkW ¢QyHJaMeHTaJbHBIX OCHOB
MeJULUHCKUX TEXHOJIOTUHM, CO3[JaHUsl KOMILJIEKCHBbIX TKaHel cOo4YeTaHHWeM TeXHOJIOTUH
TPEXMEPHOIo OMONPUHTHUHIA 1% ckadpdoaauHra A1 pelueHus 3aja4
IIepCOHAJIM3UPOBAHHON MeJULIUHBI.

CoszlaHve BEKTOPHBIX BaKIMH C L|eJbl0 ob6ecredyeHUs] KOMOMHUPOBAHHOMN 3aLUThI
oT BO30OyUTEIeN OPBY, YCTAHOBJIEHUE MOJIEKYJIAPHBIX MeXaHU3MOB
¢ynkumonvpoBanusa PHK-comepxamiux BUpPYCcOB, BbI3bIBAlOUIMX 0C060 oOmNacHble
3ab0J1eBaHMA YeJ0BeKa U ’KUBOTHBIX.

JdeMoHcTpauuu

Tabauupl v cxembl: «Hcnosb3oBaHWe MHUKPOOPraHM3MOB B INPOMBIIIJIEHHOM
NPpOU3BOACTBeY», «KyleTouHasa MHXKeHepUus», «['eHHasd MHXeHepUs».

JlaGopaTtopHasi pa6oTa «M3yyeHre 06'beKTOB OHMOTEXHOJOTHUNY.

IIpakTUyeckas pa6ora «IlosiyyeHrue MOJIOYHOKHUCIbIX TPOJYKTOBY.

IKcKypcusa  «buoTexHOJIOTMA -  BaKHeWIlad  NpPOU3BOJUTENIbHAA  CHJA
COBPEMEHHOCTHU (Ha GUOTEXHOJIOTUYECKOE IPOU3BOJCTBO)».

11 KJIACC

Tema 1. 3apoxaeHMe ¥ pa3BUTHE 3BOJIIOLMOHHBIX NIpeJCTaBJIeHUH B 6U0JIOTMH

JdBosroyroHHasa Teopusa Y. JlapsuHa. [Ipeanocel/IKu BO3HMKHOBEHHMs JapBHHU3MA.
KusHb v HaydHas gedaTenbHocTh Y. [lapBUHa.

JBMKylive CuJbl 3BOJIIOLMM BUAOB no Y. JlapBuHYy (BbICOKass MHTEHCUBHOCTb
pa3MHOXeHUs1 OpraHrW3MOB, Hacjle CTBeHHasd U3MEeHUYUBOCTb, 60pbba 3a CylleCTBOBaHUE,
eCTeCTBEHHBIM U UCKYCCTBEHHBIN 0T6O0D).

OdopmiieHne cuHTeTHYeckor Teopuu 3Boswuuu (CT3). HeiltpasbHasa Teopus
3BoJionMK. CoBpeMeHHas 3BOJIIOLIMOHHAsA 6M0JI0TUsA. 3HaueHHe 3BOJIIOLIMOHHON TEOPUH B
$OpMUpPOBaHUM eCTeCTBEHHO-HAYYHOU KapTUHBI MUpa.

JdeMoHcTpauuu

[TopTpetnl: Apucrotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, K. KioBbe, Y.
Japsun, C. C. YeTBepukos, U. U. lllmanbrayseH, [x. Xonzeiy, /. K. besses.



Tab6auubl u cxembl: «CucteMa xxuBoM npupo/bl (o K. JinnHeo)», «JlecTHULIA }KUBBIX
cyuwectB (no Jlamapky)», «MexaHu3sM (OpMHUpPOBaHHS NPUCIOCOOJIEHUH Yy pacTeHUU U
KUBOTHBIX (mo Jlamapky)», «Kapra-cxema wMmapuipyTa nyTtewectBusgs Y. /JlapBuHa»,
«Haxonku Y. [lapBuHa», «Dopmbl 6OpbObI 3a cyliecTBoBaHUe», «llopojbl rosy6ei»,
«MHoroo6pasue KyJbTypHbIX $opM KanycTbl», «[lopoabl JOMAIHUX KUBOTHBIX», «CxeMa
o6pa3oBaHUsl HOBbIX BUJOB (mo Y. /lapBuHy)», «CxeMa COOTHOILEHUS ABWXKYILUX CHJ
3BOJIIOLUKY», «OCHOBHBIE M0JI0OKEHUSI CHUHTETHUY€ECKON TEOPUU 3BOJIIOLUUY.

Tema 2. MMKpO03BOIIOLIMA U €€ pe3y/IbTaThl

[Tonynauusa Kak ajieMeHTapHas eAMHULA 3BOJIIOLMU. COBpeMeHHbIe MeTO/ibl OLLeHKU
reHeTU4YeCKOoro pa3Hoobpasuss M CTPYKTypbl nonyasduud. H3MmeHenue reHodoHAA
NONyJIAALLMA KaK 3JIeMEeHTapHOe 3BOJIIOLMOHHOE fABJIeHHe. 3aKOH TIeHEeTU4eCKOoro
paBHoBecus k. Xapay, B. Baiin6epra.

JdsieMeHTapHble (GaKTOPb! (ABMXKYLIME CUJIbI) 3BOJIOLMUA. MyTallMOHHBIN Ipolecc.
KoMbuHaTuBHasi u3MeHUYMBOCTb. [lpelid TreHOB - cJy4yailHble HeHalpaBJIeHHbIE
M3MeHeHHs 4acToT ajuiesied B monyasanuax. dopekT ocHoBaTe . IPdekm 6ymbvlaouHO20
2opsvlwka. CHUxXceHue 2eHemu4eckKo20 pasHoobpasus: npuvuHsl u caedcmeus. IlposieaeHue
agpdpekma OJpelipa 2eHos 8 6GoAbLWUX U MaAAbIX nonyaayusix. Murpauuu. Hsonasanus
nonyJisuui: reorpadpudeckas (MpocTpaHCTBEHHAs ), bUo0ruyecKas (penpoAyKTUBHas ).

EcTecTBeHHBIN 0T6OD — HanpaBALIIUN GaKTOp 3BoNIOLUHA. POPMBI €CTECTBEHHOTO
oTbopa: ABWXKYIIUK, CTAaOWUJU3UPYIOLIMH, paspbiBawoliuil (Au3pynTuBHbIi). I[losoBoit
0T60p. BO3HMKHOBEHME U 3BOJIIOLMS COLIMAJIbHOTO NOBE/J€HUS YKUBOTHBIX.

[Iprcnoco61eHHOCTD OpTraHHU3MOB KaK pe3yJbTaT MHUKPO3BOJIIOLUH.
Bo3HMKHOBeHHe NpPUCNOCOOJEHUH Yy opraHusMoB. ApoMop¢do3bl M HJHO3AANTALUU.
[IlpuMepbl mnpuCNOCOOJEHUN Yy oOpraHusmMoB: Mopdosioruyeckue, (GU3NOJIOTUYECKUE,
oroxuMHyeckue, noBegeHYeckre. OTHOCUTEBHOCTb IPUCIOCO6€HHOCTH OPTaHU3MOB.

Buzp, ero KpuTepuMm U CTPYKTypa. Bupoobpa3oBaHue Kak pe3yJbTaT
MUKpO3BOJOLMU. U3ondanus — kjawdeBod dakTop BUA006pa3oBaHuUs. [lyTu U cnocobbl
BU/I000pa30BaHUA: aJlJIoNaTpU4ecKoe (reorpaduueckoe), CUMIIaTpUYecKoe
(akosI0THMYECKOE), «MTHOBEHHOE» (MOJIUIJIOUAW3aLUs], TUOpuAu3anus). JJUTeNbHOCTh
3BOJIIOLIMOHHBIX [IPOLIECCOB.

MexaHu3Mbl GOPMHUPOBAHUSA OUOJIOTUYECKOTO pa3HOOOPa3USI.

Posb 3BOJIIOLIMOHHON 6MOJIOTHUM B pa3pabOTKe HAy4YHbIX METOJI0B COXpaHeHHS
6uopasHoo6pasusa. MUKpO3BOJIIOLMA U KO3BOJIIOLUA Napa3suTOB U UX X0351eB. MeXaHHU3MBbI
dbopMHUpPOBaHUSA YCTOUNYHUBOCTH K aHTHOMOTHKAM U CIIOCOOLI 60PbOBI C HEH.

JeMoHCcTpauuu

[TopTpeTsi: C. C. YeTBepukos, 3. Maiip.

Tabauupel u cxembl: «MyTallMOHHAasA U3MEHYMBOCTb», «[lonyAjMOHHAsA CTPyKTypa
BUAa», «CxeMa nposiBleHUs 3aKoHa XapAu-BalnHO6epra», «/IBUXKylye CUJIbl 3BOJIIOLUNY,
«JKOoJIOTUYecKas U30J1 M NONyAALUNA ceBaHCKOW popesn», «['eorpadpudeckas u3onsanus
JINCTBEHHHUIbl CUOUMPCKOM U JINCTBEHHHUIbl JaypcKoW», «llomy/iAlilMOHHbIE BOJIHBI
YUCAEHHOCTHY XUIUHUKOB U XepTB», «CxeMa JleiCTBUS eCTeCTBEHHOr0 0T6opa», «PopMbl
60pbOBbI 3a cylecTBOBaHUe», «MHAycTpuaibHbIA MesaHU3M», «KHBble HCKONAeMbIe»,
«[ToKpoBUTENLCTBEHHAS] OKPACKA YKUBOTHBIX», «[Ipeaynpexaaroiias oKpacka ) XUBOTHBIX»,
«Pusrosiornueckue  ajantayuu»,  «llpucnocob6yseHHOCTb  OpPraHM3MoB U eé
OTHOCUTEJILHOCTbY», « KpuTepuu Buja», « BUAbI-ABOUHUKHNY, «CTPYKTypa BUZA B IPUPO/IEY,



«Crnoco6sl BUAo0OGpas3oBaHusi», «[eorpaduyueckoe BUJ006pa3oBaHUE TPEX BHUJIOB
JlaHJbllIel», «JKoJOTMYecKkoe BHJ000pa3oBaHUe BUAOB cUHULY, «[loaunonsnbl
pacTeHui», «kKanycTHO-peedHbIH rUOpUI».

O6opynoBaHue: repbapyuu pacTeHUH, KOJLJIEKIIMU HACEKOMBIX, Yy4eJia ITUL| U 3Bepel
C IpuUMepaM{ pas3/IMYHBbIX NPUCIOCOOJEHUH, 4yydyesa NTUL, U 3Beped pasHbIX BHU/IOB,
repb6apuu pacTeHUU 6JIM3KUX BU/J0B, 00pa30BaBUIMXCS PA3/IMUHbIMU CIOCOO6AMM.

JlaGopaTtopHasi pa6oTa «BbisiBJieHHMe U3MEeHYHUBOCTH ¥ 0COGEl OZJHOTO BU/a».

JlabopaTtopHast pa6ora «lIpucnocobsieHuss OpraHM3MOB U HMX OTHOCHUTEeJbHas
11eJ1eCO06pa3HOCTb».

JlabopaTtopHasi pa6oTa «CpaBHeHHEe BU0B 10 MOPHOIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3BOJIIOLIUSA U €€ pe3yibTaThbl

MeTozabl M3ydyeHHS MaKpO3BOJIOLMU. [laseoHTosorndyeckue MeTOJbl HU3y4YeHUS
aBoJionuu. [lepexosHble GopMbl U puUIOreHeTUYECKUE PSJibl OPraHU3MOB.

Buoreorpadpuyeckre MeToAbl U3ydyeHUs 3BoJOLUU. CpaBHeHUE QJiopbl U dayHBI
MaTepUKOB M OCTpoBOB. buoreorpaduyeckue ob6sactu 3eMad. Bugbl-sHaeMuku u
PEJIMKTBL

IMOpHOJIOTUYECKHe UM  CpPaBHUTeJbHO-MOpPQOJIOrMYecKue MeTOAbl H3yuyeHHus
3BosroLMM. [eHeTHYeckMe MeXaHU3Mbl 3BOJIIOLMKM OHTOTeHe3a M  IOSBJIEHHUA
3BOJIIOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE W aHAJIOTU4YHble OpraHbl. PyguMeHTapHble
OpraHbl M aTaBU3Mbl. MoJleKy/IIpHO-TeHeTUYeCKHe, OMOXMMUYECKMe U MaTeMaTHh4YecKhe
MeTO/ibl U3y4YeHHs 3BOJIOLUU. ['oMosiorudHbIe TeHbl. COBpeMeHHble MeTO/ bl IOCTPOEHUS
duoreHeTUYECKUX JlepeBbEB.

XpOMOCOMHBIE MYTaLlMX U 3BOJIIOLMA T€EHOMOB.

O6uie 3akoHOMepHOCTH (MpaBuWJa) 3BOJWOLUM. [IpuHyun cmeHbl @GYHKYUL.
Heo6paTumocTh 3BoJIOUMMU. AAanTUBHasA paAuauusa. HepaBHOMepHOCTb TeMIOB
3BOJIIOLUH.

JeMoHCcTpauuu

[TopTpeThi: K. M. Bap, A. O. KoBaneBckuii, . MwJinep, 3. 'ekkeib.

Tabauupl u  cxeMmbl: «QPujoreHeTUYeCKUA pAA  JOWIAAU», «APXEONTEPUKC»,
«3Bepo3ybbie fAmepbl», «Creronedanbl», «PUHHOOUTBI», «CeMeHHble NaNOPOTHUKUY,
«buoreorpadpurueckue 30Hbl 3eMun», «/peid KOHTUHEHTOB», «PenukThl», «HavanibHbie
CTaJlUM 3MOPHOHAJIBHOTO pA3BUTHUS IO3BOHOYHBIX >KHUBOTHBIX», «['OMOJIOTMYHBIE U
aHaJIOTUYHbIE OpraHbl», «PyuMeHThI», «ATaBU3MbI», « XpOMOCOMHbIE HAOOPHI YeJIOBEKA U
IIMMIaH3e», «['JlaBHble HaNpaBJIeHUs 3BOJNIOLUNY», «O6LIMe 3aKOHOMEPHOCTU 3BOJIIOLIUNY.

Ob6opyzoBaHMe:  KOJIEKLWHM, TrepbapuM, MyJSHKM  MCKONAEMBbIX  OCTAaTKOB
OPTaHU3MOB, MYJISKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMMEHTAPHBIX OpPraHOB U
aTaBHU3MOB, KOJIJIEKLIUM HACEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3eMJie

HayyHble runoresbl NpOUCXOXK/eHUS KU3HU Ha 3eMJe. AGHoreHe3 U NaHCIEPMUS.
JloHay4yHble IpeJCTaBJeHUs O 3apOoXJeHUM 1KU3HU (KpeauunoHusMm). [unoresa
NOCTOSIHHOTO CaMO3apoXKJeHHsl KU3HU U eé omnpoBepxkeHUe omnbiTaMu D. Penu, JL
Cnasanuauny, JI. [lactepa. [IporcxoxaeHue )KU3HU U aCTPOOUOJIOTHS.

OcHOBHble 3Tamnbl HeOpraHW4YecKoW 3BoJOLMHU. [lnaHeTapHasa (reosiornyeckas)
3BoJiOLMA. XUMUYecKass 3BOJIIOLUA. AOGUOTeHHbIM CUHTE3 OpraHMYecKHX BelleCTB U3
HeopraHuyeckux. OnbIT C. Musiepa u I'. lOpu. O6pa3oBaHre noMMepPOB U3 MOHOMEPOB.



KoanepBaTHas runoTte3a A. M. OnapuHa, runoTte3a nepBu4yHoro 6ysaboHa /Ix. XoJsaeiHa,
reHeTuuyeckas runoresda [. Ménnepa. Pu6osumnel (T. Yek) u rumoresa «mupa PHK» V.
['un6epta. PopMupoBaHue MeMOpPaH U BO3HUKHOBEHHE NPOTOKJIETKH.

Hctopusa 3emsn U MeTonbl eé u3ydyeHUd. HMckomaemble OopraHW4YecKHe OCTATKH.
[eoxpoHosiorus u eé wMetoAbl. OTHOCUTe/NbHAass M abCOJIIOTHAsi TeO0XPOHOJIOTHS.
['eoxpoHoOI0rUYeCcKas 1IKaJia: 30HbI, 3Pbl, IePUObI, STTOXH.

HauvasibHble 3Tanbl opraHWyYeckod 3BoJsoLUU. [losiBIeHMe W 3BOOLMA NEpPBBIX
KJIeTOK. JBOJIIOLUS MeTabosim3Ma. Bo3HMKHOBeHMe mepBbIx 3KocucTeM. CoBpeMeHHble
MUKpPOOHbIe OMOIJIEHKM KaK aHa/IoT MepBblXx Ha 3emsie coobiiecTB. CTPOMATOJIMTHI.
[IpoKapuOTEI U 3yKapUOTHIL.

[IporcxoxkeHrue 3ykapuoT (cMMOUOTeHe3). IJBOJIIOLMOHHOE MPOUCXOXKIEHUE
BUpYCOB. [IpoucxoxaeHre MHOTOK/JIE€TOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
[Py MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOIMU BbICIIMX pacTeHUH. OCHOBHblE apoMOP(}O3bI paCTEHHU.
Beixos pacteHui Ha cyuwy. [losgBjieHHe CIOpPOBBIX PacTeHHWM U 3aBOe€BaHHWE WMHU CYLIU.
CeMmeHHbIe pacTeHus. [Iporcxox/ieHue [IBETKOBbBIX paCTEHUH.

OcHOBHbI€ 3Tamnbl 3BOJIIOLUU }KUBOTHOT0 MUpa. OCHOBHbIE apOMOpP(}0O3bl ) KUBOTHBIX.
Benpackasa ¢ayna. KeMOpulickuili B3pbIB - MOSIBJIEHHME COBpPeMeHHbIX THUIOB. [lepBble
XOpZOBble >KUBOTHbIe. JKU3Hb B BoOJe. IJBOJIIOLMA I[O03BOHOYHBIX. [IpoucxoxjeHue
amoubuil U pentuaui. [IpoucxoxaeHrve MJeKONUTALUX U OTHUL,. [[pUHIIUN KII0YEBOTO
apomop@do3a. OcBoeHHe 6€CITO3BOHOYHBIMU U TO3BOHOYHBIMU )KUBOTHBIMU CYILIH.

Pa3BuTHe U3HU Ha 3eMJie MO 3paM M MepUoJaM: apxel, NpOTepo30u, Majeo30u,
Me3030M, KalHO30M. O6Ljasi XapaKTepUCTHUKA KJAMMaTa U TeoJOTMYeCKHUX MPOLEeCcCoB.
[losB/eHWe U paclBeT XapaKTepHbIX OPraHMU3MOB. YrjieoOpa3oBaHUE: ero yCJAOBUS U
BJIMSIHUE Ha ra30BbIM cOCTaB aTMOCdepHl.

MaccoBble BBIMUPAHUA - 3KOJIOTUYECKHEe KpU3UCbl mpouwioro. I[IpudyuHbl U
C/e[iICTBUS MaACCOBbIX BbIMUpaHHUUW. COBpeMeHHbIM 3KOJIOTUYECKUU KpPHU3UC, €ero
ocobeHHOCTH. [IpobsieMa coxpaHeHHsI GUOPA3HO0Opa3us HA 3eMJIe.

CoBpeMeHHasi cuUcTeMa OpraHU4eckoro Mwupa. IlpuHLUNBI KJaccuPUKaALUU
opraHu3MoB. OCHOBHbIe CUCTEeMaTHUYeCKHe IPyIIbl OPraHU3MOB.

JeMoHCcTpauuu

[TopTpeTthl: . Peay, JI. Cnannanyany, JI. [lactep, U. U. Meynukos, A. U. Onapus, .
Xonpgeun, I'. Ménnep, C. Muanep, I'. I0pu.

Ta6baunpbl M cxembl: «Cxema omnbiTa ®. Peau», «Cxema omnbiTa JI. IlacTepa mo
HM3YYEHUID CaMO3apoxkJeHus xu3Hu», «Cxema omnbiTa C. Muinepa, . HOpu», «3Ttanbl
HeopraHvyeckon 3Bosionuu», «[eoxpoHosorndeckas uwmkKazna», «HadanbHble 3Tamnel
OpraHvhyeckou 3BoJiloLUK», «(CxemMa 00pa3oBaHHS 3YKApPHUOT MNYyTEM CHUMOUOreHe3a,
«Cucrema >uBOM mnpupoabl», «CTpoeHue BHUpyca», «ApoMopdo3bl pacTEHUN»,
«Punnoduthl», «OiHOK/IETOYHbIE BOAOPOCANU», «MHOTOK/JIETOYHbIE BOAOPOCIN», «Mxu»,
«[lanopoTHuku», «I'ooceMeHHbIe pacTeHusi», «OpraHbl BETKOBBIX pacTeHUI», «CxeMa
pPa3BUTHS  KUBOTHOTO  MHpa», «Apomopdo3bl  KUBOTHBIX»,  «lIpocTeiiimue»,
«KumeyHonoJsiocTHbie», «Ilyiockue yepBu», «UeHUCTOHOTHEY», «PbHIOBI», «3€eMHOBOJHbBIEY,
«IlpecMbikawomuecsa», «Iltunel», «Maekonurtawiue», «PazBuTue XU3HHU B apXeMCKOU
ape», «PazBuTHeE )KM3HU B IPOTEPO30MCKOM 3pe», «Pa3BUTHUE )KU3HU B MaJI€030MCKOU 3pey,



«Pa3BuTHE XM3HU B Me3030MCKOW 3pe», «Pa3BUTHe KU3HU B KAWHO30MCKOU 3pe»,
«CoBpeMeHHasl cUCTeMa OPraHu4yecKoro MUpa».

O6opysnoBaHMe: repbapuy pacTeHUH pas/IMYHBIX OTZE/0B, KOJJIEKIIMA HAaCEKOMBIX,
BJIaXKHble IpenapaTbl >UBOTHBIX, PAaKOBHUHBI MOJIJIIOCKOB, KOJIJIEKIIMU HIJIOKOXHUX,
CKeJIeThl T03BOHOYHBIX XKMBOTHBIX, Yy4deJsia NITUL, U 3BepeH, KOJJIEKIIMM OKaMeHeJI0CTeH,
N10JIe3HBIX UCKONIAaeMbIX, MYJISX)KW OPTaHUYECKUX OCTAaTKOB OPraHU3MOB.

BupTyasbHas jiabopaTopHasa pa6ora «MojiesrMpoBaHue ONbITOB Musiepa-t0pu
0 MW3YyYEeHUI0O aOUOTeHHOT0 CHHTe3a OpraHWYeCcKUX COeJUHEHWH B MepBUYHOH
aTMocdepen.

JlaGopaTtopHasi pa6oTta «/3yyeHHe U ONUCAHUE HCKOMAEMbIX OCTATKOB JAPEBHUX
OPTaHU3MOBY.

IIpakTnyeckasa pa6ora «/M3yyeHne 0COGEHHOCTEN CTPOEHUs] PACTEHUH pa3HbIX
OT/IeJIOB».

IIpakTuyeckass pa6ora «M3ydyeHue 0COGEHHOCTEN CTpPOEHUSI MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. [IpoucxoxkgeHue 4yej10BeKa - aHTPOIMoOreHes3

Pazzesibl ¥ 33241 aHTPONOJIOTUU. MeTOo/ibl aHTPONOJIOTUH.

CTaHOBJIeHMEe TIpeJCTaBJIEHUN O TPOUCXOXKJEHUU YesJoBeKa. PenurvosHble
B0O33peHHs. COBpeMeHHble Hay4YHble TEOPHH.

CxoAcTBO 4YesioBeKa C >KMBOTHBIMU. (CHcTeMaTHYecKoe IOJIOKeHHe 4YeJsOBeKa.
CBUzeTeNbCTBA CXOACTBA 4YesJ0BeKa C >XUBOTHBIMMU: CPaBHUTEJbHO-MOP(OJIOTHYECKUE,
aMb6puroJsiorudeckue, GU3N0JI0T0-0MOXUMHUYECKHE, TOBeJeHYecKkhe. OT/IMYUS Yes0oBeKa OT
KUBOTHBIX. [IpAMOXOXJeHHe M KOMIUIEKC CBfI3aHHBIX C HHUM IIpU3HAaKOB. PasBuTue
rOJIOBHOT'O MO3Tra U BTOPOM CUTHAJIbHOM CUCTEMBI.

JBrxkymue cuabl  (pakTopbl) aHTponoreHesa: OHOJIOTMYECKHE, COLMAJIbHBIE.
CooTHouIeHMe 6UOJIOrMYeCKUX U COLlMaIbHBIX GAaKTOPOB B aHTPOIOreHese.

OcHOBHBble CTaJUM aHTpomnoreHesa. PaHHHe 4YesioBeKOOOpa3Hble 00e3bSIHBI
(MpOKOHCY/IbI) U paHHHE MOHTHABI — OOlIHMe MpPeJKH 4YeJ0BEKOOOPa3HbIX 00e3bsH U
Jjed. ABCTpPaJiONUTEKU - [BYHOTHe IMpelAKu JiwJed. YesoBek yMeJsibld, IepBble
W3rOTOBJIEHUA OPYAUH Tpyja. YesoBeK NPAMOXOAALIMU M INEepPBBIM BBIXOJ, JIIOAEH 3a
npeenbl APpuku. YenoBek reijieibOEprckuil - O0OOUIMM NpPeJOK HeaHJAePTaJbCKOro
4eJIOBeKa U YyesJI0BeKa pa3yMHOro. YesioBeK HeaHepTaJIbCKUM KaK BU/, JIIOJEH XOJI0LHOT0
KJIuMaTa. YesioBeK pasyMHbI COBpPEMEHHOrO THIIA, J€HHWCOBCKUM 4YeJIOBEK, OCBOEHUEe
KOHTHMHEHTOB 3a npeJenamMu Appuku. [laseoreHeTrka 1 ajeoreHOMHUKa.

JBoJIIOL M COBPEMEHHOTr0 YeJsioBeKa. EcTecTBeHHBIN 0TOOP B MONMyJIALUAX YesOBeKa.
MyTanuoHHbI nponecc ¥ mnosauMopdusM. [lonynsnvoHHble BOJIHBI, Apedd TreHOB,
MUrpanus u «3pPeKT ocHOBaTeJIsI» B MOMYJISIUAX COBPEMEHHOT0 YeJIOBeKa.

YesnoBeyeckue pacel. [loHatue o pace. boJsblivMe pacbl: eBpoNeOUAHAsA
(eBpasulickasi), aBCTpaJsio-HerpoujiHas (3KBaTOpUaJibHasi), MOHTrOJIOUAHAsA (a3uaTcKo-
aMepuKaHCKas). BpemMsa u mnyTu pacceseHus 4YesioBeKa IO TIlaHeTe. EAuHCTBO
yeJioBeyeCcKHUX pac. HayuyHas HecocToAaTe/IbHOCTb pacu3Ma. [Iprcnoco61eHHOCTD YesloBeKa
K pa3HbIM YCJI0BUAM OKpyXamwleld cpezbl. BausHue reorpaduyeckoit cpepl U Apeida
reHoB Ha MOp¢0J10THI0 U GU3UOJIOTHIO YeT0BEKA.

MexaucuunirvHapHble MeToAbl B GU3UYecKOM (6MO0JI0rMYecKod) aHTPONOJIOTHH.
JBOJIOLMOHHASA AaHTPONOJIOTUS W TaJle0OaHTPOMNOJIOTUSl 4YesJI0BeYeCKUX MONyJIsLUM.



BuoconuanbHble HCCAeL0OBaHWA MNPUPOABbI 4esoBeKa. MccienoBaHrMe KO3BOJIOLUU
OMO0JIOTUYECKOTO0 U COLUAIbHOTO B YeJIOBEKE.

JdeMoHcTpauuu

[TopTpets: Y. lapBuH, JI. Jluky, 4. . Pornuckui, M. M. 'epacuMos.

Tabauubl u cxembl: «MeToAbl aHTpomnoJioruu», «[0JIOBHOM MO3r 4YesloBeKay,
«YesroBek00Opa3Hble 00e3bsiHbI», «CKeseT Yesl0BeKa U CKeJleT HIUMNaH3e», «PyuMeHThI
Y aTaBU3MbI», «/IBMXKylllMe CUJIbI aHTPOIOreHe3a», «JBOJIIIUOHHOE JPEeBO YeJOBeKa,
«ABcTpasionuTek», «YesoBek yMesbli», «YesoBeK MNpAMOXOAAIIUN», «/leHUCOBCKUMN
yesioBek» «HeaHzgepTtanbubl», «KpoMaHbOHLBI», «I[IpefKu YyesioBeKa», «3Tallbl 3BOJIIOLUU
yesioBeKa», «Packl yesoBeKa.

O6opyfioBaHHe: MYJSKM OKaMEeHeJIOCTeH, NMpeAMeTOB MaTepUaJibHOU KyJbTYphbI
npeJKOB 4eJjioBeKa, penpoAykuuu (dotorpaduu) KapTUH C MHUPOJOTHUYECKUMHU U
61O CKUMU CIO’KETAaMU POUCXOXKJeHHUs yesloBeKa, poTorpaduy HaX0J0K UCKOMAEMbIX
OCTaTKOB 4YeJIOBEKa, CKeJleT 4eJIOBEKA, MOJiesib yepela 4YejioBeKa M yepena UIMMIIAH3e,
MoO/JieJIb KUCTH YeJI0BeKa M KMCTHU LIMMIIaH3e, MO/JieJIM TOopca PeIKOB YyesioBeKa.

JlaGopaTtopHasi pa6ora «/3yyeHHe 0COGEHHOCTEN CTPOEHUsI CKeseTa 4eJIOBEKa,
CBSI3aHHBIX C MPSAMOXOX/AEHUEM».

[IpakTU4yeckas pa6oTa «/3yyeHue 3K0OJOTMYECKUX aJjlallTalUi Yel0BEeKay.

Tema 6. IJKoJsiorM - HayKa O B3aUMOOTHOLIEHUAX OPraHU3MOB M
Ha/LOpraHUu3MeHHbIX CUCTEM C OKpYy>Kamliei cpeaoi

3apoxkJeHre U pa3BUTHe 3KOJOTMM B Tpyaax A. I'ymbosbarta, K. @. Pyawe, H. A.
CeBepuoBa, 3. 'ekkend, A. Tencau, B. H. CykauéBa. Pa3zesnbl 1 3aga4u skosioruu. CB43b
3KO0JIOTHUH C IPyTUMHU HayKaMH.

MeTtoabl skosioruu. IlosieBble HabAOJEHUS. IJKCOEPUMEHTbl B  3KOJIOTUM:
NpUPOHbIEe U JlabopaTopHble. MoJieiIMpoBaHHE B 3KOJOTUHU. MOHUTOPUHT OKpY»Karolleil
CpeJibl: IOKaJbHbIHM, perMOHaIbHbBIN U IJ106aJ1bHbIH.

3HayeHUe 3KOJIOTUYECKUX 3HAHUM JJid 4YeJloBeKa. JKOJOrM4eCKoe MHUPOBO33peHHE
KaK OCHOBA CBfi3el Yesi0Be4YeCcTBa ¢ npuposou. PopMUpoOBaHMe 3KOJI0TUYECKOU KYJIbTYPhI
Y 9KOJIOTUYECKON IPaMOTHOCTHU HaceJIeHUS.

JdeMoHcTpauuu

[loptpeTni: A. T'ym6oabaT, K. ®@. Pysabe, H. A. CeBep1ios, 3. 'ekkenb, A. Tencauy, B. H.
Cykaués.

Tabauubl U cxeMbl: «Pa3zgenbl 3KoJoruW», «MeToAbl 3KoJyoruu», «CxeMma
MOHUTOPHHIA OKPY>KaloLllel Cpesibl».

JlaGopaTtopHasi pa6oTa «/3yyeHre MeTO/|0B 3KOJIOTUYECKUX UCC/IeJOBAHUN».

Tema 7. OpraHu3Mbl 4 cpeja OGUTAHMSA

Jkosornueckre GakKTOpbl M 3aKOHOMEPHOCTU uX JedcTBUd. Kiaccudukanus
3KoJIoTUYeCKUX (GaKTOpOB: abuOTHUYecKHe, OUOTHUYECKHe, aHTpomnoreHHble. O61He
3aKOHOMEPHOCTH JeUCTBUS 3KoJOorhueckux ¢akrtopoB. IlpaBuio wmuHumyma (K.
[lInpenrens, 10. JIn6ux). TosiepaHTHOCTb. IBPUOHUOHTHBIE U CTEHOOMOHTHbIE OPraHU3MBl.

Abuotuueckue ¢akTopbl. CBeT Kak 3Kojorudeckud ¢akrtop. /JlelicTBUE pasHbIX
y4aCTKOB COJIHEYHOrO CHeKTpa Ha OpPraHU3Mbl. JKOJIOTHUYECKHe TpyINbl pacTEHUN U
»KUBOTHBIX 10 OTHOLIEHUIO K cBeTy. CUTrHa/IbHas poJib cBeTa. PoToNepruoiu3M.



Temnepatypa kak skosiorudeckui pakrop. JlelicTBHe TeMnepaTypbl Ha OPraHU3MBI.
[loku0TEpMHbIE XU TOMOUOTEPMHBbIE OpPraHU3Mbl. JBPUTEPMHbIe U CTEHOTEepPMHbIe
OPTaHU3MBI.

BnaxxHocTb Kak 3kosiornyeckuit  ¢akrtop. IlpucnocobsieHnss pacTeHUM K
NoAJepKaHHI0 BoAHOro 6anaHca. Kiaccudukanus pacTeHUH O OTHOILIEHHIO K BOJe.
[Iprcnoco6/1eHus )KUBOTHBIX K U3MEHEHUIO BOJIHOTO peXrMa.

Cpeapl 00MTaHMSA OpPraHU3MOB: BOJHAsl, Ha3eMHO-BO3JylUHas, IIOYBEHHa,
ray6rHHasA NOJIN0YBeHHasl, BHyTpUOpraHudMeHHasa. OPU3NKO-XUMUYECKHe 0COOEHHOCTH
cpes 06UTaHUs OpraHu3MoB. [Ipucnoco6/1eHUs OpraHM3MOB K )KM3HHU B pa3HbIX Cpejiax.

Buosornyeckue puTMbl. BHellHMe U BHyTpeHHHe pPUTMBL. CyTO4YHble U TOJUYHbIE
puTMBIL. [Iprcnoco61eHHOCTb OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCI0BUH KU3HHU.

’Kusnennbie ¢opmbl opraHusMoB. [loHsiTUe 0 KHW3HeHHOU ¢opme. YKHU3HEHHbIe
bopMBbl pacTeHUU: [JepeBbsi, KYCTapHUKH, KyCTapHUYKH, MHOrOJIETHHME TpaBBhl,
ofHoJsieTHUEe TpaBbl. Ku3HeHHble GOpPMBI KUBOTHBIX: T'HAPOOHOHTBI, T€OOMOHTHI,
a3po6MoHTbl. OCOOEHHOCTH CTPOEHHUS U 06pa3a KU3HMU.

BuoTtnyeckne ¢akTopbl. Bujbl O6MOTHUYECKUX B3aWMOJEWCTBUN: KOHKYpPEHLUSf,
XUIHUYEeCTBO, CUMM6HO3 U ero ¢opmbl. [lapasuTusM, Koomepaunusi, MYyTyaJu3M,
KOMMeHca/Iu3M (KBapTUPAHTCTBO, HaxJlebHHU4YecTBO). HeTpodurueckue B3anMoencTBUSA
(Tonuyeckue, popudeckue, pabpudeckue). 3HaueHHUe OMOTHYECKUX B3aUMOAEUCTBUH JJis
CylLeCTBOBAaHUSI OPraHM3MOB B cpejie 06U TaHuA. [[pUHIMI KOHKYPEHTHOT 0 UCK/I0YEHHUS.

JdeMoHcTpauuu

Tabauupl U cxeMbl: «JKoJiorudyeckhe  ¢akTopbl», «CBETOBOM  CHEKTPY,
«JKOJIOTUYECKHe TpyNIbl »KMUBOTHBIX II0 OTHOLIEHUI0 K CBeTy», «TenoKpoBHbIE
KUBOTHbIE»,  «XOJIOAHOKPOBHbIE  KUBOTHbIe»,  «®Pu3HosorMyeckue  ajanTaluu
YKUBOTHBIX», «Cpesbl 06UTAaHUSI OpPraHUM3MOB», «BuUoJsiornyeckue pUTMbI», «KHU3HEHHbIE
bopMbl pacTeHUmn», «KusHeHHbIE dopMBI KUBOTHBIX», «JKOoCcHUCcTeMa
IIMPOKOJIMCTBEHHOTO Jieca», «JKOCUCTEMA XBOWHOro Jeca», «llemd mnuTaHuU»,
«XunHu4yectBoy, «[lapasutusm», «kKonkypeHuus», «CHM6103», «KoMMeHcanuam».

O6opynoBaHue: repbapuu pacTeHUU U KUBOTHbBIX, IPUCIOCOOJIEHHBIX K BJIWSHUIO
pas3JIMYHBIX 3IKOJIOTMYeCKUX (aKTOpPOB, repbapuu CBETOJIIOOHUBBIX, TEHEJIOOHUBBIX MU
TEHEeBbIHOC/JIMBBIX PpAaCcTeHUH, CBETOJIIOOMBBLIE, TeHe/JI0MBble U TEHEeBbIHOC/IUBBIE
KOMHAaTHble pacTeHUsl, repbapUM U KOJUJIEKLIUM TEeIMJIOJIOOMBBIX, 3UMOCTOMKHUX,
MOpPO30yCTOMUYMBBIX pPACTEHUH, Uydesia NTUL, U 3Bepel, repObapuU pacTEHUN, OTHOCSLUXCS
K rurpodurtam, KcepoduTaM, Me30dUTaM, KOMHATHble pACTE€HHUS JaHHBIX TIPYIII,
KOJIJIEKLJUM KUBOTHBIX, 0OMTAIOLUX B PAa3HbIX CpeZiax, repbapuu U KOJUJIEKIIMA pacTeHUH
Y >KMBOTHBIX, 00JIaflal0lIMX YepTaMHU NPHUCIOCOOJEHHOCTU K Ce30HHbIM M3MeHEeHUSM
YCJI0BUM KU3HHU, TepbaprU U KOJIJIEKIIUHA PAaCTEeHUH Y )KUBOTHBIX Pa3/IMYHbIX XKU3HEHHBIX
bopM,  KOJJIEKLMHU  >KMBOTHBIX, YYaCTBYOLIUX B  pa3JIMYHBIX OUOTHYECKHUX
B3aMMO/JIeHCTBHUAX.

JlaGopaTopHas pa6oTa «BbisiBJeHHe MPUCIOCOO6JEeHUNH OpPraHUu3MOB K BJIMSHUIO
CBeTa».

JlaGopaTopHas pa6oTa «BbisiBJeHHe MPUCIOCOO6JEeHUNH OpPraHUu3MOB K BJIMSHUIO
TeMIlepaTyphbl».

JlaGopaTopHas pa6oTa «AHaTOMHYeCKHe 0COOEHHOCTH pacTeHHWH M3 pa3HbIX MeCT
0OUTaHUS».



Tema 8. IKos10rUs1 BUA0B U NONYJIALUAKA

JKOJIOTUUECKHE XapaKTepUCTUKU nonyadauud. llonynsuus kKak 6OuoJsiorudeckas
cuctema. PoJsib HEOAHOPOJHOCTU cpeAbl, (GU3UYECKHX 6apbepoB U O0COOEHHOCTeH
o6uosioruu BHUAOB B (GOPMUPOBAHMU NPOCTPAHCTBEHHOM CTPYKTYpPbl MNOMYyJISLUH.
OcHOBHbIe MOKa3aTeJy MNONYJALMU: YUCJIEHHOCTb, MJIOTHOCTb, BO3pacTHas U I0JIOBasd
CTPYKTYPa, POXKAAeMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb, MUT'PALUS.

JKoJsioruyeckass CTpykKTypa nonyadndyd. OueHKa YUCJAEeHHOCTU TMOMNYJIALUY.
JlvHaMHUKa MNOMyJALUMU W eé peryadauud. DBUOTHYecKWM MOTeHLUaJ MOMyJALYHU.
MopgenvpoBaHve [AWHAMMKM NOonyasuuu. KpuBble pocTa YHUCJIEHHOCTH MONYJSLUHU.
KpuBble BbikMBaHUSA. Peryasnusa 4McJaeHHOCTH NONyJASUN: poJib GaKTOPOB, 3aBUCALIUX U
He 3aBUCANIMX OT MJIOTHOCTU. IKOJIOTHUYECKHEe CTpaTeruu BUoB (r- u K-ctparerumn).

[TonsiTe 06 3KOJIOTMYECKON HUlIe BHAA. MecToobuTaHue. MHOroMepHasi MoJe/b
akosiornyeckor HumM [x.M. XaTuuHcoHa. PasMepbl 3KOJIOTUYECKOW  HHUIIM.
[loTeHMabHAA U peasin30BaHHAs HULIU.

Bup kak cucteMa nonyJasuuid. Apeasibl BUA0B. BUABI M UX KM3HEHHbIE CTPATETUHU.
JKoJiorMyecKre 3KBUBaJIEHThI.

3aKOHOMEPHOCTHU MOBEJEHUS U MUTpPaldi >KUMBOTHBIX. buoJsiornyeckue WMHBA3UU
YyKepOJHbIX BUJ|OB.

JdeMoHcTpauuu

[Toptper: [Ix. U. XaT4uHCOH.

Ta6uibl 5 CX€eMBlI: «JKOJIOTUYECKUEe  XapaKTEepUCTUKU MOMYJISALUNY,
«[IpocTpaHCcTBEeHHas1 CTPYKTypa NONyJasluu», «Bo3pacTHble NUpaMUbl MOMYJSLUN»,
«CKOpOCTb 3acejieHHSI NOBEPXHOCTH 3eMJIM pPa3JMYHbIMUA OpraHudMaMu», «Mogesb
akoJsioruyeckod Humu . M. XaTuuHcoHa».

0O6opynoBaHue: repbapyuM pacTeHUH, KOJIJIEKIIUU Y KUBOTHBIX.

JlaopaTtopHasi pa6oTa «IIprcnoco6/eHHs ceMSIH paCTEHUM K paccesieHUI0».

TeMa 9. IK0J10ruA COOOINECTB. IKOJIOTHYECKHE CUCTEMBI.

CoobuiecTBa opraHu3MoB. brolieHO03 U ero cTpyKTypa. CBA3U MeXy OpraHU3MaMHU B
6UOoLIeHO3E.

JkocrucTeMa Kak oTKpbiTas cucteMma (A. k. TeHcnu). OyHKIMOHA/NIbHbBIE GJIOKU
OpraHvM3MOB B 3KOCHCTeMe: MPOAYLEHTbl, KOHCYMEHTBI, peAyleHThbl. Tpoduyeckue
ypoBHU. Tpoduueckue 1jenyd U ceTU. AGHMOTUYECKHE OJIOKU 3KOocHUcTeM. [I0UBbI U UJIbI B
3KocucTteMax. KpyroBopoT BelecTB U IOTOK 3HEPTHUU B IKOCUCTEME.

OcHOBHblE TIOKa3aTeJd 3KOCUCTeMbl. bhoMacca W NpoAyKUMUA. IJKOJIOTUYECKUEe
nHUpaMu/ibl YUCeJ, 6MOMacChl U SHEPTUH.

JuHamuka  3akocucmem. Kamacmpoduueckue  nepecmpoliku.  Paykmyayuu.
HanpaB/iieHHble 3aKOHOMepHble CMeHbl COOOLIeCTB - CykKueccuu. IlepBUuHble ¢
BTOPHUYHbIE CYKLIECCUM W HMX NPHUYUHBI. AHTPONOTreHHble BO3JEWCTBUS HA CYKI|€CCUU.
KnnmakcHoe coobiiectBo. BuopasHoo6pasure U MoJIHOTa KPyroBOpoTa BelLeCTB — OCHOBA
YCTOUYMBOCTH COOOGIIECTB.

[IpuposiHble 3KOCUCTEMBI. IKOCUCMEMbL 03EP U peK. IKocucmeMmbl Mopell U OKEeaHOs.
Ikocucmembl myHdp, s1eco8, cmenetl, NyCMblHb.

AHTpOIOreHHble 3KOCUCTEMBI. Arpo3KocUcTeMa. ArpoueHos. Pasianuua Mexay
AHTPOIOTEHHBIMU Y IPUPOJAHBIMU IKOCUCTEMAMM.



Yp6oakocucteMbl. OCHOBHble KOMIIOHEHThI yp6o3akocucteM. ['opoackas ¢sopa u
dayna. CuHaHTponu3anus TropoAckod ¢ayHbl. buosorndyeckoe u X03HWCTBEHHOE
3HauYeHHe arpo3KOCUCTEM U YPOO3IKOCUCTEM.

3aKOHOMepHOCTH QGOPMHUPOBAHHUSI OCHOBHBIX B3aUMOJEWCTBUU OpPraHU3MOB B
3KocucTeMax. Posib KackadHozo agpdpekma u eudos-adudukamopos (kawueswvix 8udos) 8
@PYHKYUuOHUpo8aHuu 3Kocucmem. llepeHOC 2HEPrMUM U BEUIECTB MEXAY CMEXHbIMU
3KOCHCTEeMaMHU. YCTOMYMBOCTb OPraHU3MOB, MONYJALUA U IKOCUCTEM B YCJIOBUAX
€CTeCTBEHHbIX U aHTPOINOTE€HHbIX BO3/JeICTBUM.

MexaHu3mbl 803delicmeust 3a2psi3HEHUU pPA3HbIX MUN08 HA CYO60P2aHU3MEHHOM,
OpP2aHU3MEHHOM, NONYASIYUOHHOM U 3KOCUCMEMHOM YPOBHSX, OCHO8bl 3KO0/102U4ECK020

HOPMUPOBAHUS AHMpPONO02eHHO20 go3deticmausi. MeTtogosiorusa MOHUTOPHHTA
€CTEeCTBEHHBIX U aHTPOIMOTeHHBIX IKOCHUCTEM.
JdeMoHcTpauuu

[TopTperT: A. JIx. TeHcu.

Tabauubl U cxeMbl: «CTpyKTypa 6HOLeHO3a», «JKOCUCTEMA LIMPOKOJHWCTBEHHOTO
Jieca», «IKocUCTeMa XBOWHOro Jieca», «®DyHKIMOHa/bHble TPYyNIbl OpPraHW3MOB B
akocucteMe», «KpyroBopoT BelecTB B 3KocucTeMe», «llemn nuTaHusa (macTOMILHaf,
JleTpUTHas1)», «IJKOoJIOTUYeCKass MNHUpaMHJa 4YHCeN», «IKOJOTHYecKas MUpaMHU/a
6ruomacchl», «JKoJIOrHuecKas nupaMuzia sHeprun», «06pazoBanue 6oJs0Ta», «I[lepBuuHas
cyKueccusi», «BoccTaHoBJIeHHE Jieca Moc/ie Moxapa», «JKOCUCTeEMa 03epay, «ArpoieHo3»,
«KpyroBopoT BelleCcTB Y NOTOK 3HEPTUU B arpoleHose», «[I[puMepbl yp603KOCHUCTEMY.

OGopy/noBaHHe: TepbapUM pacTeHUH, KOJUIEKIMM HACEeKOMbIX, 4yd4eJsa MTHUI] U
3Bepel], repbapuy KyJbTYPHBbIX U JAUKOPACTYILIUX pacTeHUN, aKBapUyM KaK MoO/esb
3KOCUCTEMBI.

[IpakTHyeckas padorta «M3yueHue U onvMcaHue ypHO3KOCHCTEMBI».

JlaGopaTtopHass pa6ora «M3ydyeHue pa3HooOpa3us MeJKHX IOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HbIX IKOCUCTEMAXY.

IKCKypcHuA «IKCKypCHsl B TUMIMYHBIA GHoTeolleHO3 (B AyOpaBy, 6epe3HsK, eJIbHUK,
Ha CyXO/|0JIbHbIN WJIM IOMMEHHBIH JIyT, 03ep0, 60JI0TO)».

IKCKypCHUA «IKCKypCHUs B arpO3KOCUCTEMY (Ha OJIe WU B TEMJIMYHOE X035IMCTBO)».

Tema 10. Buocdepa - riao6a1bHas IKOCUCTEMA

Buocdepa - obuensaHetapHasgs o6o0Jsi04Ka 3eMJiM, TJe CYLeCTBYeT WJHU
CylLlecTBOBaJIa »XU3Hb. Pa3BuTHe npexacTaBieHu o 6uochepe B Tpyzaax 3. 310cca. YueHUe
B. U. BepHaackoro o 6uocdepe. O6sactu 6uochepbl U eé cocraB. }KuBoe BellecTBO
6uocdepbl U ero GyHKIMU.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA OGuocheprl. OcobeHHOCTH 6uOChepbl Kak
rj106ajbHOM 3KocucTeMbl. /luHaMuuyeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BElleCTB M OMOreoXUMUYyecKhe LUKJIbl (yriepoja, a3ora). PUTMUYHOCTbL $SIBJIEHUH B
ouocoepe.

3oHanbHOCTb 6UOCcdepbl. [loHATHEe 0 6uoMe. OCHOBHblE GUOMBI CyLIM: TYH/PA,
XBOWHbBIE Jieca, CMellaHHble U IIMPOKOJIMCTBEHHbIE Jieca, CTeNH, CaBaHHbI, MYCThIHHY,
TPONMUYEeCKHe Jieca, BbICOKOTOpbs. KiMMaT, pacTUTEeNbHbIM U KUBOTHBIA MUpP OGHOMOB
CYUIH.

CTtpykTypa M GYHKLUMS KHUBBIX CHUCTEM, OLleHKAa HX PeCypCHOro MOTeHLHajsa U
ouochepHbIX QYHKIUM.



JdeMoHcTpauuu

[TopTpeTsi: B. . BepHaackui, 3. 3rocc.

Tabauubl U cxeMmbl: «[eocheprl 3emian», «KpyroBopoT asoTa B MNpPUPOJE»,
«KpyroBopoT yryieposa B npupozie», «KpyroBopoTt Kucjopoja B npupojie», «Kpyropopor
BO/JIbI B TpUpo/ie», «OCHOBHbIE GUOMBI CylLIN», « KiMMaTH4YecKkue nosica 3eMsin», « TyHapa»,
«Taura», «CmemaHHbld Jec», «llInpokosucTtBeHHbIN Jiec», «Crtenb», «CaBaHHa»,
«[lycTpiHA», «Tponu4eckui gec».

0O6opynoBaHue: repbapuu pacTeHHUU pa3HbIX 6MOMOB, KOJIJIEKI WU YKUBOTHBIX.

Tema 11. YesnoBeK U OKpy>Kamwliuas cpeja

JKOoJIOTUYECKHEe KPU3UChl U MX NpUYMHBL Bo3zeilicTBue 4esoBeka Ha 6Guocdepy.
3arpsA3HeHUe BO3AYyIIHOM cpeAbl. OXpaHa BO3jyxa. 3arpsA3HeHUe BOAHOM cpejbl. OxpaHa
BOJHBIX pecypcoB. Paspyuienve mnouBbl. OxpaHa IOYBEHHBIX pecypcoB. M3MeHeHHe
KJIMMaTa.

AHTpOINOreHHOe BO3/JeMCTBHE Ha pPACTUTEJbHbIA U >KUBOTHBIK MUp. OxpaHa
pacTUTEJNbHOIO Y XMBOTHOro Mupa. OCHOBHbIe NPUHLMIBI OXpaHbl NpUpoAbl. KpacHble
KHUTU. 0co60 oxpaHseMble npupognble Tepputopuu (OOIIT). BoraHuuyeckue cagbl U
300JI0TUYECKHE APKHU.

OcHOBHble NpPUHUUNBI YCTOMYMBOIO pPa3BUTUA 4YesloBeyeCcTBAa U NPUPOJBL
PanyoHa/ibHOEe NPUPOAONOJIb30BaHUE W COXpaHeHHe OHOJIOTMYeCKOro pa3Hoob6pasusd
3emsd. O6LMe 3aKOHOMEPHOCTU TJIOOATbHBIX 3KOJIOTHUYECKUX KpU3UCOB. OCOOGEHHOCTHU
COBPEMEHHOTI'0 KpHU3MCa U ero BepoATHbIE N10C/1e/ CTBUS.

Pa3BruTHe MeTOJ0B MOHMTOPHUHIA Pa3BUTHA ONACHBIX TEXHOTEeHHBIX IPOLECCOB.
CucmemHble uccaedogaHuss nepexoda K pecypcocbepezaroujeli U KOHKYpPeHmMocnocobHol
sHepzemuke.  Buosozuueckoe  pa3Hoobpasue  u  6uopecypcvl.  HayuoHasbHble
UH@OpMayuoHHble cucmembl, obecnevusaruwue docmyn K UHHOpMayuu no coCMOSIHUK
omade/bHbIX U008 U 3KocucmeMm. OCHO8bI IKOpeaburumayuu 3KocucmeM u cnoco6o8 60pvob!
¢ 6uonospexcoeHuAMU. PeKoHCmMpyKyus MOpcKUX U Ha3eMHbIX 3KOCUCMEM.

JdeMoHcTpauuu

Tabauupl U cxeMbl: «3arpsi3HeHUe aTMocepbl», «3arps3HeHHe TUAPOCHepbI»,
«3arpsisHeHHe TMO0YBbl», «[lapHuKOBBIA 3ddekT», «Ocob60 oxpaHseMble MNPUPOJHbIE
TeppUTOpUmN», «Mojiesin yIIpaBJIsieMOro MUpax.

O6opynoBaHue: poTorpadpuu OXpaHseMbIX PAacCTeHUH M >KUBOTHBIX KpacHOW KHUIHM
Poccuiickont ®enepauun, KpacHoil KHUTM pervuoHa.



IIVJTAHUPYEMBIE PE3YJIbTATbI OCBOEHHA ITPOI'PAMMBI 110 BUOJIOTHH HA
YPOBHE CPEJHETI'O OBIIEI'O ObPA3BOBAHHUA

JINYHOCTHBIE PE3YJ/IbTATHI

@®TI'0C COO ycranaB/iuBaeT TpebOBaHUSA K pe3y/ibTaTaM OCBOEHHS 00y4arIuMUCs
IporpaMM cpeJjHero ob6uero o6pa3oBaHUA: JIMYHOCTHBbIE, MeTanpeAMeTHble U
npe/iMeTHBbIE.

B cTpyKType JIMYHOCTHBIX pPe3yJbTaTOB OCBOEHMUS IpPOrpaMMbl IO OHOJIOTUU
BblJleJIEHbl CJEJYIOIIME COCTAaBJSOLIME: OCO3HAHUE OOYy4aloUIMMUCS POCCUHCKON
IPaXlaHCKOW MJEeHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOSITEJbHOCTH U
caMooIpe/ie/IeHUI0, Ha/auvyue Momusayuu K OOYYeHUIO OHOJIOTHH, YeneHanpassieHHoe
passumue BHYTPEHHUX YOeXJeHUH JIMYHOCTM Ha OCHOBE KJIIOUYEBBIX IeHHOCTEH U
UCTOPUYECKUX TPAAULUN pa3BUTHUSA OHOJIOTUYECKOTO 3HAHHUS, 20MOB8HOCMb U
CNOCO6HOCMb 00YYaIOLMXCS PYKOBOACTBOBATbCA B CBOEH [eATeJbHOCTH LEHHOCTHO-
CMBICJIOBBIMM yCTAHOBKAaMH, NPHUCYLUIMMU CHUCTEMe OHOJIOTHYEeCKOro 06pa3oBaHMUs,
Ha/au4ue npasoco3HaHUsi 3KOJOTUYECKON KyJbTypbl, CNOCOGHOCMU Cmasume LeJad U
CTPOUTD )KU3HEHHbIE IJIAHBDI.

JINYHOCTHBIEe pe3yJbTaTbl OCBOEHMUS NPOTrpaMMbl MO OHOJIOTMU JOCTUTAIOTCA B
e/JMHCTBe y4eOGHOU U BOCIIUTATENbHOU 1eITEIbHOCTH B COOTBETCTBUH C TPAAULUOHHBIMU
POCCHMCKUMHU  COLMOKYJBbTYPHBIMHM, HCTOPUYECKHMMU U  JYXOBHO-HPAaBCTBEHHBbIMU
IIEHHOCTSIMM, NPUHATBIMM B OOLleCTBE MNpaBWJIaMU U HOpPMaMH TIOBEeJeHUs U
CNOCOOGCTBYIOT MpOLieccaM CaMONO3HAaHUSA, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTHA
BHYTPeHHEN MO3UIMU JIMYHOCTH, NaTPUOTHU3MA U YBAXKEHUS K 3aKOHY U NMPABOMOPSJKY,
4eJIOBEKY TPy/Ja U CTaplieMy NOKOJIEHHIO, B3BAUMHOI0 yBaXKeHUs, 6EPeXKHOr0 OTHOILEHUS
K KyJbTYPHOMY HacJeAUI0 U TPaAULMAM MHOTOHAIlMOHAJbHOIO Hapoja Poccuiickon
denepanuy, MpUpo/ie U OKpYKaloLIen cpejie.

JIMYHOCTHBIEe pe3yJbTaTbl OCBOEHUs ydyeOHOro mnpeameTa «BHOJOTUA» [JOJIKHBI
OTpakaTb  TOTOBHOCTb M CIOCOOHOCTb  OOYYalOUIUMXCS  PYKOBOJACTBOBATbCS
cpOpMUPOBAaHHON  BHYTpPeHHed  MO3ULMeHd  JIMYHOCTH, CHUCTEMOM  LeHHOCTHBIX
OpUEeHTAL UM, MTO3UTUBHBIX BHYTPEHHUX Y6eX/JeHUH, COOTBETCTBYIOIUX TPAJAUIMOHHBIM
IIeHHOCTSIM POCCUHCKOr0 OOLIecTBa, pacliMpeHue KU3HEHHOro OIbITa M OIbITA
JlesITeJIbHOCTU B Ipolliecce peasjMU3alidd OCHOBHBIX HaNpaBJeHUM BOCIUTATENbHOU
JleTeJIbHOCTH, B TOM YHMCJIe B YACTH:

1) rpa:KJaHCKOro BOCIUTAHUA:

cPOpPMHUPOBAHHOCTb TPAXKJAHCKOM MO3ULMM 00y4yamwllerocsi Kak aKTHUBHOIO M
OTBETCTBEHHOTO YJIeHa POCCUHCKOr0 0011eCTBa;

OCO3HAaHMe CBOMX KOHCTUTYLIMOHHBIX IpaB M 00513aHHOCTEeH, yBakeHHe 3aKOHa U
IPaBONOPS/Ka;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW [eATeJbHOCTH INPH CO3JAaHHUU Y4eOHBIX
IPOEKTOB, PelIeHUH YYeOHbIX U MO3HaBaTeJbHBIX 33/1a4, BbINOJHEHUN OUOJIOTHYECKUX
3KCIePUMEHTOB;

CIOCOGHOCTh ONpeJie/IiTh COOCTBEHHYIO MO3UIMI0 MO OTHOIIEHHIO K SIBJEHUSM
COBpPEMEHHOM KU3HU U OObACHATD eé;



yMeHHe YYUTBbIBaTb B CBOUX [JeWCTBUAX HEOOXOJUMOCTb KOHCTPYKTHBHOTO
B3aMMOJIEMCTBUA JIIOJEN C pasHbIMU yOeXJeHUsMH, KYJbTYPHbIMHU LE€HHOCTAMU H
COLIMAJIBHBIM I10JIOKEHHEM;

TOTOBHOCTb K COTPYJAHHWYECTBY B IpoOlLiecCe COBMECTHOTO BbINOJHEHUS y4eOHBIX,
II0O3HABATEeJIbHBIX U HCC/Ie0BaTeJbCKUX 33/la4, YBAXKUTEJIbHOIO OTHOIIEHUSA K MHEHMUIO
ONIIOHEHTOB NPH 06CY>KIeHUU CIIOPHBIX BOIIPOCOB OGMOJIOTUYECKOTO COZlepKaHUS;

TOTOBHOCTb K TYMaHUTApPHOMN U BOJIOHTEPCKOU [1eITeIbHOCTH;

2) NaTpUOTHUYECKOr0 BOCIMTAHUA:

cPOpPMUPOBAHHOCTb POCCUHCKOW TpaKJAaHCKOHM HJIEHTUYHOCTH, NAaTPUOTHU3MA,
yBa)XXEHUS K CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH IepeJ; PoauHOM, ropaocTtu 3a
CBOM KpaH, cBow PoauHy, CcBOM 4A3bIK M KyJbTypy, HpOLJIOE MW HacTosllee
MHOTOHAalMOHaJIbHOT0 Hapoza Poccuy;

LIeHHOCTHOE OTHOLIeHWe K IPUPOJAHOMY HaC/JAeJUI0 U NaMATHUKAM IPUPOJBDI,
JOCTUKeHUAAM Poccru B HayKe, MCKYCCTBE, CIOPTE, TEXHOJIOTUSAX, TPYAE;

CNOCOOGHOCTDb OLlEHUBAThb BKJAJ, POCCUMCKUX YYEHBIX B CTAaHOBJIEHHME U pa3BUTHeE
©10JI0TUM, NOHUMAHUs 3HAuYeHUs1 OMOJIOTMM B MO3HAHUM 3aKOHOB NPHUPOJbI, B KU3HU
YyeJI0BEKa U COBPEMEHHOTO0 00111eCTBa;

ujleiHasgd yO0exXJEéHHOCTb, TOTOBHOCTb K CJHyXeHHI0 M 3amute OTeyecTBa,
OTBETCTBEHHOCTb 3a €ro Cyb0y;

3) AYXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUA:

OCO3HaHMe JAYXOBHBIX IEeHHOCTEN POCCUMCKOT0 HApO/a;

cPOPMUPOBAHHOCTb HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOT0 IOBE/IeHUS;

CIIOCOOHOCTb OLeHUBATh CUTyalMl0 W IPUHMMaTb OCO3HAaHHble peLIeHUs,
OPUEHTUPYSACh Ha MOpPaJIbHO-HPAaBCTBEHHbIE HOPMbI U LIeHHOCTH;

OCO3HaHMe JIMYHOTO BKJ1a/ja B IOCTPOEHHE YCTOMYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIEHHWe K CBOMM pOJHUTENAM, CO3JaHHUI0 CeMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHUA LIEHHOCTEHM CeMENHOW »KHW3HU B COOTBETCTBHUM C TPaJULUAMU
HapoJoB Poccuuy;

4) 3cTEeTUYEeCKOro BOCIUTAHUA:

3CTeTUYeCKOoe OTHOUIEHWe K MMWPY, BKJIOYas 3CTETUKYy ObITa, HAy4YHOTO M
TEeXHUYEeCKOT0 TBOPYECTBA, CIOPTA, TPYAa, 00L1eCTBEHHBIX OTHOLIEHUH;

IIOHMMaHHe 3MOLMOHAJIBHOI'0 BO3,eCTBUS XKUBOW IPUPOABI U €€ LIeHHOCTH;

TOTOBHOCTb K CaMOBBIPaXK€HHUIO B pa3HbIX BU/JIaX UCKYCCTBA, CTpPeMJIeHHEe NIPOABJIATh
KayeCcTBa TBOPYECKOM JIMYHOCTY;

5) ¢usuvyeckoro BocnuTaHus, (OPMHUPOBAHUA KyJbTypbl 340pPOBbS H
3MOLMOHAJILHOI'O 6/1aronoJy4us:

NOHMMaHUe U peasu3alys 3/J0pOBOro M 6e30MacHOro obpasa XU3HU (370poBoe
NUTaHHe, COOJIIOJleHue TUIrMeHWYeCKUX NpaBUJ U HOPM, COaJlaHCUPOBAHHBIA peXHUM
3aHATHUU U OTAbIXA, peryJsipHas ¢usndeckass akTUBHOCTD), 6€peXHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOTI'0 OTHOLIEHUS K CO6CTBEHHOMY PU3NYeCKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMaHUe LeHHOCTU NMpaBUJ MHAMBUAYAJBHOTO U KOJIJIEKTUBHOTO 6€30MacHOro
NOBeJleHUs B CUTyalUsX, yTPOXKAOLIUX 3/J0POBbIO U )KU3HH JIIOJIeH;

OCO3HAHMWE TMOCJe[CTBUU W HENPUATUS BpeJHBbIX MNpPUBbIYEK (yHnoTpeb/ieHus
aJIKOT0JIs], HAPKOTUKOB, KypeHHUs);

6) TpyA0BOro BOCIUTAHMA:



TOTOBHOCTb K TPY/Yy, 0CO3HaHMe [JeHHOCTH MacTepCTBa, TPYA0JII06HE;

FOTOBHOCTh K aKTHBHOM [JIeATeJIbHOCTH TEXHOJOTHUYECKOW M colMaJibHOH
HalpaBJIeHHOCTH, CHOCOOHOCTh HWHUIMHUPOBATh, IJIAHUPOBATb U CaMOCTOSTEJBbHO
BBINIOJIHATD TAKY0 AeATeJbHOCTb;

UHTepeC K pasJu4yHbIM cdepaM npodecCHOHANTBHOW [esATeNbHOCTH, YMeHHe
CcoBepulaTh OCO3HAHHBIM BbBIOOp OyAyliel mpodeccud W pead30BbIBAaTb COOCTBEHHbIE
’KW3HEHHbIe IIJIaHbI;

TOTOBHOCTb M CIOCOOHOCTb K 06pa30BaHHI0 U CaMOOOpPa30BaHUI0 HA MPOTSIKEHUU
BCeH KU3HU;

7) 3K0J1I0rU4eCKOro BOCIUTAHUA:

JKOJIOTMYEeCKH lieslecoobpa3Hoe OTHOLIEHWe K NpUpoJie KaK UCTOYHUKY >KM3HU Ha
3eMJie, OCHOBe eé CyIleCTBOBaHUS;

NOBBbILIEHWE  YPOBHSA  3JKOJIOTMYECKOM  KyJIbTYpbl: INpUOOpeTeHHe  ONbITa
IJIAHMPOBAHUs TMOCTYNKOB U OLEHKUM UX BO3MOXXHBIX MOCJEACTBUU [/l OKpYXKawllen
cpeAbl;

OCO3HaHMUe I106aJbHOr0 XapaKTepa 3K0JIOTMYeCKUX Npo6JieM U yTel UX pelleHUs;

CMOCOOGHOCTb MCNOJIb30BaTh NpUOOpeTaeMble NPU M3yYeHUHU OGHUOJIOTMM 3HAHUA U
yMeHUs NpPU pellleHUH Npob6JieM, CBA3aHHBIX C pAallMOHaJIbHBIM MPUPOJONOJIb30BaHUEM
(cobnroaeHMe TpaBUJI NIOBeJleHUs B IPUPO/ie, HallpaBJIeHHbIX HA COXpaHeHUe PaBHOBECHS
B 3KOCHUCTEMaX, OXpaHy BHU/I0B, 3KOCUCTEM, buocdephl);

aKTUBHOE HeNpUATHEe [AeWCTBUM, NPUHOCALIMX BpeJ OKpYyXKawlled NPpUPOAHOH
cpefe, yMeHUe IIPOrHO3UPOBATb HeOJAronpUsATHbIE 3SKOJIOTHUYECKHEe IOCJeCTBUSA
npeANpPUHUMMaeMBbIX JeMCTBUM U NIpeJ0TBPALLATh UX;

Ha/IM4ve pa3BUTOr0 3KOJIOTMYECKOT0 MbILJIEHHUS, 3KOJIOTUYECKOHN KYJIbTYPhI, ONbITA
JleITeJIbHOCTH 3KOJIOTUYECKOW HaIlpaBJIEHHOCTH, YMEHHUS PYKOBOJACTBOBATbCA HUMH B
[I03HABaTeJIbHOY, KOMMYHUKAaTUBHOM U COLMA/IbHOM NPAKTHKe, TOTOBHOCTH K Yy4aCTHUIO B
NPaKTUYECKOU [edTeJIbHOCTHU 3KOJIOTMYeCKON HAallpaBJIEHHOCTH;

8) HeHHOCTH Hay4YHOr0 NO3HAHHUA:

cPOPMUPOBAHHOCTb MUPOBO33pEHHUS, COOTBETCTBYIOLLEI0 COBPEMEHHOMY YPOBHIO
pa3sBUTUS HAyKW U OOIeCTBEHHONM NPAKTUKH, OCHOBAHHOTO Ha Juajore KyJbTyp,
CMOCOOCTBYIOILEr'0 0CO3HAHUIO CBOET0 MeCTa B MOJIMKYJIbTYPHOM MUDE;

COBEpILIEHCTBOBAaHWE S3BIKOBOM M 4YHUTATeJbCKOW KyJbTypbl KaK CpeJACTBa
B3aMMO/IeMCTBUSA MeX/y JIIObMHU U IO3HAHUA MUPA;

IIOHMMaHUe crelUPUKH OMOJIOrMH KaK HayKH, 0OCO3HAHUs e€ poJii B GOpMHUPOBaHUU
pallMOHAJIBHOTO HAy4YHOTrO MBbIIJIEHNUS, CO3JaHUM 1eJIOCTHOIO NpeJCTaBJeHUsa 00
OKpYy’)KalwllleM MHpe KaK O eJWHCTBe NPHUPOJbI, 4YesJoBeKa MU 06LlecTBa, B MO3HAHUHU
IPUPOJAHBIX 3aKOHOMEPHOCTEM W pelleHWU Npob/ieM COXpaHeHUsT MPHUPOLHOTO
paBHOBECHS;

yOoexXZJEHHOCTb B 3HAYUMMOCTHM OWOJIOTUM [Ji1 COBPEMEHHOW IMBUJIM3ALUU:
obecrieyeHUsT HOBOTO YPOBHS pPa3BUTHUS MeJUIUHBI, CO3JJaHUEe IepCHeKTUBHbIX
OMOTEXHOJIOTUH, CHOCOOHBIX pellaThb PeCcypcHble NpPOO6JieMbl Pa3BUTHS YeJIOBEYECTB3,
IIOMCKa MyTel BbIX0/a U3 IJ1I06aJbHBIX 9KOJIOTUYECKUX TP0o6JIeM U obecniedyeHUs lepexoa
K YCTOWYMBOMY Pa3BUTHIO, PALlMOHAJIbLHOMY HCII0JIb30BAaHHUIO NMPUPOJHBIX PECYpCcOB M
$opMHpPOBaHNIO HOBBIX CTAHAAPTOB XKU3HU;



3aMHTEPEeCOBAaHHOCTb B MOJIyYeHUHU OHOJIOTUYECKUX 3HAHHWU B ILieJIIX MOBBIIIEHUS
001leld KyJbTypbl, €CTECTBEHHO-HAayYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTH
GYHKIIMOHA/IbHON IPaMOTHOCTH 06y4arwuxcs, GopMUpyeMoi IpU U3yYeHUH OGUOJIOTHY;

NOHMMaHUe CYyILIHOCTU MeTO/I0B NN03HAHMUS, UCII0JIb3YEeMBbIX B €CTECTBEHHbIX HayKax,
CIIOCOOHOCTH HCII0JIb30BaTh IOJly4aeMble 3HAHUSA JAJS aHa/M3a U OObICHEHUS SBJIEHUU
OKpY>Kallllero MMpa U NPOUCXOAALIMX B HEM U3MeHEeHUH, yMeHUe JleJlaTb 000CHOBaHHbIE
3aKJ/II0YEeHUS1 Ha OCHOBe Hay4yHbIX GaKTOB M MMEIUIMXCA JaHHBIX C LeJIbI0 MOJIyYeHUs
JlOCTOBEPHBIX BbIBOJIOB;

CMOCOOGHOCTB CaMOCTOATEJIBHO UCII0JIb30BaTh 6U0JIOTMYeCKUe 3HAHUA JJIs1 pellleHus
po6J/ieM B pea/IbHbIX }KU3HEHHbIX CUTyalUfX;

OCO3HaHHWEe [IeHHOCTH HAy4YHOW [eATeJIbHOCTH, TOTOBHOCTb OCYILECTBJATb
NPOEKTHYIO U UCCJIe[0BATEbCKYIO eATeJbHOCTb UHAUBU/YAIbHO U B FPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTD K HENPePbIBHOMY 06pa30BaHUI0O U CaM00OpPa30BaHUI0, K
aKTUBHOMY IOJIYyYeHHUIO HOBBIX 3HaHHUHM MO OUOJIOTUU B COOTBETCTBUU C KU3HEHHBIMHU
NOTPEe6HOCTSIMH.

METANPEAMETHBIE PE3YJ/IbTATbI

MeTanpeameTHble pe3y/abTaTbl OCBOEHUs ydebHoro mnpejgmera «buosorusa»
BKJIIOYAIOT:  3HauuMble A  (GOpPMHUPOBAaHHWA  MHUPOBO33peHUsA  OOydYaroOIIMXCH
MEXAVCUUIIMHAPHbIE (MeXNpeAMeTHble) OOleHayyHble TMOHSATUS, OTpaXkarljue
11eJIOCTHOCTb HAyYHOH KapTUHBI MUpa U clieliuGUKy METOJ0B I0O3HAHMUS, UCII0JIb3yEMBIX B
eCTeCTBEHHbIX HayKaX (BellecTBO, IHEPTHUs, sIBJIeHUe, IPOLecC, CUCTEeMA, HAyYHbIH (akKT,
INPUHLMI, TUMIOTe3a, 3aKOHOMEpPHOCTb, 3aKOH, TeOopHs, MCCle[oBaHHUe, HabJIIOJeHHe,
U3MepeHHe, DIKCIepUMEHT U  Jpyrue); yHHBepcalbHble y4eOHble  JAeHCTBHUA

(mo3HaBaTe/bHbIE, KOMMYHHUKaTHUBHBbIE, peryJsiTUBHbIE), obecneyunBamwle
dbopMupoBaHve GYHKLHMOHAJbHOW TIpPaMOTHOCTH U  COLMAJbHOM  KOMIIETEHL U
06yyarIuxcs; CIOCOOGHOCTH 00y4aroImxcs MCII0JIb30BATh OCBOEHHbIE

MEeXAUCHUIJINHAPHbIE, MHUPOBO33pEeHYECKHe 3HAaHUSI UM YHUBEpCaJbHble Y4yeOHbIe
Jle¥ICTBUS B IO3HABATe/JIbHOW U COLlMa/IbHOM IPaKTHKE.

B pe3sysbTaTe U3ydyeHUs] GMOJIOTUM HA YPOBHE CpeJHEro 06Iero o6pasoBaHUsl Y
obyyarwierocss 6yayT copMHUpOBaHbl I03HaBaTe/lbHble YHUBepCa/lbHble Yy4yeOGHble
JleCTBUSI, KOMMYHUKAaTHUBHble YHUBepCaJbHble Yy4eOHble JeWCTBHUS, pPeryJasTUBHbIE
yHUBepcaJibHble yueOHble 1eCTBUS, COBMeCTHas AesATeJbHOCTb.

MeTanpeamMeTHble  pe3yJbTaTbl OCBOEHHUSI MNPOTPaMMbl  CpeJHEro  0O6Iero
06pa3oBaHUA AOKHbBI OTpaXaTh:

OBJ1afileHM e YHHBEPCA/IbHBIMU Y4€OHBIMM I03HABATE/IbHBIMU J€UCTBUSMU:

1) 6a30Bbl€e JIOTUYECKUE AEHACTBUS:

CaMOCTOSITEJIbHO GOPMYJIMPOBATh U aKTYaJU3UpPOBaTh Mpo6JeMy, paccCMaTpPUBATh
€€ BCeCTOpPOHHE;

MCI0JIb30BaTh NIPU OCBOEHUHM 3HAaHUU NMPUEMBI JIOTUUECKOTr0 MbILLJIEHUsA (aHaJIN3a,
CUHTEe3a, CpaBHEHMUSs], K1accuduKalyu, 0600011eHMs), paCKPbIBaTh CMbICJ OMOJIOTUYECKUX
NOHATHUH (BbIAENATb UX XapaKTepHble NPU3HAKH, yCTAaHABJMWBAThb CBA3U C JAPYTMMHU
NOHSATUSIMU);



onpezesATh LieJIh JeTeJbHOCTH, 3a/iaBas NapaMeTpbl U KDUTEPUH UX JOCTHXKEHHUH,
COOTHOCHUTB Pe3yJIbTaThl AeATEeJbHOCTH C IOCTaBJIEHHBIMU Lie/IIMY;

UCI0JIb30BaTh OMOJIOTHYECKUe TOHATUSA JJi 00DbsACHEHUS (QaKTOB U ABJIEHUU
KUBOU MIPUPOJbI;

CTPOMUTDb JIOTUYECKUe paccyxJeHUs (MHAYKTUBHbIE, e [yKTUBHbIE, 10 aHAJOIUH),
BBIIBJATb 3aKOHOMEPHOCTH UM NPOTUBOpPEYUsT B pacCMaTpUBAEMBIX SBJIEHUAX,
bopMyIMpOBaTh BbIBO/bI M 3aKJIIOUEHUS;

IPUMEHATb CXEMHO-MO/JieJIbHble CpeJCTBa JJif IpeJCTaBJeHUs CyLleCTBEHHbIX
CBsI3el U OTHOLIEHWH B U3y4aeMbIX OMOJIOTMYECKUX 00'bEKTax, a TaKkKe MPOTUBOPEYUH
pPa3HOTro po/a, BbIIBJEHHBIX B Pa3JIMYHbIX UHQOPMALlMOHHBIX UCTOYHUKAX;

paspabaThiBaTh IJIAH pellleHHWs Mpo6JeMbl € Y4E€TOM aHalu3a HMeKLUXCcs
MaTepUaJbHbIX U HeMaTepUaJbHbIX peCypPCOB;

BHOCUTb KODPPEKTHUBBI B JeATeJbHOCTb, OLEHUBATb COOTBETCTBUE pe3yJbTaTOB
1eJ1IM, OLleHUBATb PUCKHU N1OCJEICTBUH [ieTeJIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATb paboTy B YCJOBUAX peasbHOro, BUPTYaJbHOr0 U
KOMOMHUPOBAHHOT0 B3aUMO/IeCTBUS;

pa3BUBaTh KpeaTHBHOE MbIIIJIEHHE IIPU pellleHUH >KU3HEeHHBIX IPo6JieM.

2) 6a30Bble UCCIe0BaTe/IbCKHE JeUCTBUA:

BJIaIeTb HaBblKaMM y4ebGHO-UCC/Ie[0BaTeJbCKOM M IPOEKTHON /[esTeNbHOCTH,
HaBbIKaMHU pa3pelleHus NpobJieM, CIOCOOHOCTbI0O U TOTOBHOCTBIO K CaMOCTOATE/NbHOMY
IIOMCKY MeTOJ|0B pelleHHUA NpPaKTUYeCKUX 3a4ay, NPUMEHEHWUIO Pa3/IMYHBbIX MeTOJO0B
NIO3HaHUS;

MCII0JIb30BATh pPa3JIMYHbIe BUABI JeATeJbHOCTH N0 NOJyYeHHUI0 HOBOTO 3HAHMUS, ero
VMHTepHpeTaluy, Npeo6pa3oBaHUI0 U IPUMEHEHUIO B YYeOHBIX CUTyalUsX, B TOM YMCJe
IIpY CO3Jj@aHUM y4eOHBIX U COLlMAIbHBIX IPOEKTOB;

dbopMUpoBaTh Hay4yHbId THUI MBbIIJIEHNS, BJAJleTh HAy4YHOW TepMHUHOJIOTHEH,
KJI0YeBbIMU NNOHATHUAMHU U METO/IAMU;

CTaBUTb M  GOpPMYJMPOBaTb COOCTBEHHble 33aZladd B  00pa3oBaTeJbHOU
JleITeJIbHOCTH U XKU3HEHHBIX CUTYalUAX;

BBIABJIATH NIPUYMHHO-CJIeICTBEHHbIE CBA3H U aKTyaJIU3UPOBaTh 33/a4y, BbIIBUTaTh
TMIIOTe3y eé pelleHMs], HAXOAUTb apryMeHThI AJf Jl0Ka3aTeJlbCTBa CBOMX yTBEpPXK/JeHUH,
3aJlaBaTh apaMeTpbl U KPUTEPUH pelleHus;

aHaJIM3UpOBaTh MOJIyYeHHble B XO/ie pelleHUs 3aJadd pe3y/bTaTbl, KPUTHUYECKH
OLIEHUBATb UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSAX;

JlaBaThb OLleHKY HOBBIM CUTYalLUsIM, OLleHUBATb NPUOOPETEHHBIN ONBIT;

OCYILLeCTBJIAATD lieJleHallpaBJIeHHbIN [TIOMCK NlepeHoca CpeJiCTB U CII0CO60B e CTBUA
B IpodeCCUOHA/IbHYIO CPELY;

yMeTb IEepeHOCHTb 3HaHWA B I[03HABaTeJbHYI0 W MpPaKTHYECKyl 06J1acTH
YKHU3HeJlesTeJIbHOCTY;

yMeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPeIMETHBIX 00/1acTel;

BbIZIBUTaTh HOBBIE UJieH, TpeJijlaraTb OpUrMHaJbHbIe MOAXO/bI U pellleHus], CTABUTh
npo6JieMbl U 3a/ja4H, [0NyCKaloI1e albTepHAaTUBHbIE pPellleHu .

3) pa6ota c uHpopmManuen:

OpPUEHTUPOBATbCA B pPA3JIMUHBIX MCTOYHMKAX HHQPOpPMALUMU (TeKCTe y4yeOHOro
nocobus, HAQy4YHO-NOMYJ/IAPHON JIMTepaType, OMOJOTUYECKUX CI0BApPAX M CIPAaBOYHHUKAX,



KOMIIbIOTEPHBIX 6a3ax JaHHbIX, B MHTepHeTe), aHaIU3UpoBaTb HHPOPMALUIO PAa3IUYHbIX
BUZOB U GOpPM TMpeACTaBJeHUs, KPUTHUYECKH OLEHUBAaTb €€ JOCTOBEPHOCTb U
HeNpOTHUBOPEYHUBOCTH;

bopMy/IMPOBATh 3aPOCHl U NPUMEHSATh pa3/IMyHble METO/Ibl IPU MOKCKE U 0TOGOpeE
ourosioruyecko MHPopMal U, He06X0JUMOM [/ BBINIOJIHEHUS Y4eOHbIX 3a7aY;

npuo6peTaTb  ONBIT  HCIOJb30BaHUS  HMHPOPMALUOHHO-KOMMYHUKATHUBHbBIX
TEXHOJIOTUH, COBEpLIEHCTBOBATb KYJbTYPYy aKTHUBHOTO HCIOJb30BaHUA pa3JIMYHbBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATeJIbHO BbIOUPATh ONTUMaJbHYI0 GpOpMy NpesAcTaBIeHUs OHOJI0rUuYeCcKoU
vHbopManuu (cxeMbl, rpaduKy, JUAarpaMMbl, TabJIUIbI, PUCYHKHU U JPYTO€);

MCI0JIb30BaTh Hay4YHbIN A3bIK B KayecTBe CpeJCTBa NpU paboTe ¢ 6GMOJI0rMYeCcKOU
uHpopMalyeil: NpUMEHATb XUMUYecKHe, QU3WYeCKMe K MaTeMaTH4yeCKue 3HaKd U
cUMBOJIbI, GOpMyJibl, a66peBUaTypy, HOMEHKJIATYpy, UCN0JIb30BaTh U NPeobpa3oBbIBATh
3HAKOBO-CUMBOJIMYECKHE CPeJCTBA HATJISALHOCTH;

BJIaIeThb HaBbIKaMM pacllO3HABaHMUA W 3allUTbl MHOpManuy, WHPOPMaLMOHHOU
6e30MacHOCTH JIMYHOCTH.

OBJlafieHMe YHMBepPCa/IbHBIMA KOMMYHUKAaTUBHBIMU A€ CTBUAMMU:

1) oGeHMe:

OCYILeCTBJIATh KOMMYHHKaLlUM BO BceX cdepax >KU3HH, aKTUBHO y4acTBOBaTb B
Jl1ajiore WM JUCKYCCUM MO CYIIeCTBY 06CYy»JaeMoi TeMbl (yMeHHe 3aJjaBaTh BOIPOCHI,
BbICKA3bIBaTh CYX/,€HHUs1 OTHOCUTEJbHO BBINOJIHEHUS NpeJijlaraeMoy 3a/lauy, YYUThIBATh
MHTEpPEeChI U COTJIACOBAaHHOCTb MO3ULUH JPYTUX YYaCTHUKOB AUAJIOTa UJIH JUCKYCCUU);

pacnosHaBaTb HeBepbOa/ibHble  CpejACTBA  OOLieHUs, [OHUMATb 3HAYeHHUe
COLIMAJIbHBIX 3HAKOB, MPEJNOChIJIOK BO3HUKHOBEHHS KOHQJIUKTHBIX CUTYalMd, YMeTb
CMAr4aTb KOHQJIMUKTHI U BECTHU [1epeTr0BOPbI;

BJ/IeTb Ppa3/IMYHBIMU CHOCOOAMU OOIlleHUMs M B3aUMOJAENCTBHUs, NOHHUMATh
HaMepeHUsl JPYTUX JIIOJel, TPOosBASATh YBaXKUTEJIbHOE OTHOLIEHHE K COOecelHUKY U B
KOppeKTHOH ¢popMe GOpMyIMpOBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOI0 TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CPeACTB.

2) coBMecTHas AeATEe/JTbHOCTb:

IOHMMAThb U UCN0JIb30BaTh IPeNMYyIlecTBa KOMaHAHON U MHAUBUAYaJbHON PabOThI
NpU pelleHUuHd GHOJIOTUYECKOW Npo6JieMbl, 000CHOBBIBATh HEOOXOJUMOCTh NPUMEHEHUS
rpynnoBbix ¢OpM B3aUMO/IeMCTBUSA IPU pellleHUH yueOGHOoW 3a/a4y;

BbIOUPATh TEMAaTUKY U METO/bl COBMECTHBIX JeICTBUM € Y4ETOM O6GLIMX UHTEPECOB
Y BO3MOXKHOCTEH KaX/j0T0 YJieHa KOJIJIEKTUBA;

IPUHUMATD L[eJIU COBMECTHOU IeATeIbHOCTH, OPraHU30BbIBaTh U KOOPJUHUPOBATH
JleVICTBUSA 110 €€ NOCTHKEHUIO: COCTaBJIATh IJIaH AeHCTBUH, pacnpeseaTh POJH C YYETOM
MHEHUH YYaCTHUKOB, 06CYKJATh pe3y/IbTaThl COBMECTHOU paboThI;

OLlEeHMBATbh KadyecTBO CBOEro BKJaJa M KaXKJOr0 y4yacTHMKAa KOMaHJbl B OOLIWH
pe3y/bTaT 10 pa3paboTaHHBIM KPUTEPHUSIM;

npejJlaraTb HOBble INPOEKTbI, OLleHMBaTb HJeu C T[O03WLUM HOBHU3HBI,
OPUTMHAJIbHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILLeCTBJIATh NMO3UTHUBHOE CTpaTernuyeckoe MoBeJleHHe B PA3/IMUHBIX CUTYALMX,
HPOSIBJISATh TBOPYECTBO U BOOOPaKEHHUE, ObITh HUHULIUATUBHBIM.



OB/1aleHHe YHUBEPCA/IbHbIMM PeryJIATUBHBIMU [ €fiCTBUSMU:

1) camoopraHusanus:

MCII0JIb30BaTh OMOJOTUYECKHEe 3HAHUSA JJis BbIsIBJIEHUsS NMPo6JieM U UX pelleHHUs B
*KU3HEHHBIX U Y4eOHBIX CUTyallHUsX;

BbIOMpATh Ha OCHOBE GMOJIOTMYECKUX 3HAHUM LiesieBble U CMbICJIOBblE YCTAHOBKHU B
CBOUX JIeMCTBHUSAX M MOCTYIKAX [0 OTHOIIEHUIO K >XKUBOUW MPUPOJIE, CBOEMY 3/J0POBbI0 U
3/10POBbI0 OKPYKAIOILUX;

CaMOCTOSITEJIbHO  OCYIIECTBJIAATh IO03HABATEJbHYI0 [IeITeJIbHOCTb, BbISBJATD
npo6/ieMbl, CTaBUTb U (GOpPMYJUPOBaTh COOCTBEHHble 3aJlaud B 00pa3oBaTe/bHOU
JlesITeJIbHOCTH U )KU3HEHHBIX CUTYaIUSX;

CaMOCTOSATEJIbHO COCTaBJISITh IJIaH pellleHUs1 Npo6JeMbl C y4ETOM HMEKLUXCS
pecypcoB, COGCTBEHHbIX BO3MOXKHOCTEHN U MPeNOYTEHU;

JlaBaTh OLEHKY HOBBbIM CUTyaLUsIM;

pacliMpsTh paMKH y4eOHOT0 MpeJiMeTa Ha OCHOBE JIMYHBIX TPeANOYTEHUH;

JleslaTb OCO3HAHHBbIM BbIOOp, apryMEHTHPOBATh €ro, 6paThb OTBETCTBEHHOCTb 3a
pellieHUe;

OLIEHUBATb NPUOOPETEHHBIH OMBIT;

Croco6CTBOBaTh GOPMHUPOBAHUIO U MPOSIBJIEHUIO IIUPOKOU 3PYJAUIIMU B Pa3HBIX
006J/1aCcTAX 3HAHUM, NOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeJbHbIA W KYJbTYPHbIN
YPOBEHbD.

2) CaMOKOHTPOIb:

JlaBaTh OIIEHKY HOBBIM CUTyal[UsiM, BHOCUTb KOPPEKTHUBBI B JeSATeJbHOCTbD,
OLIEHUBATb COOTBETCTBUE PE3YJIbTATOB LiEJIsIM;

BJIQJIeTh HABbIKAMHU I03HABaTeJbHOU pedJieKCMHM KaK OCO3HAHHUS COBepIlaeMbIX
JleMCTBUM U MBICJIUTE/NbHbBIX MPOLECCOB, UX Pe3yJIbTaTOB U OCHOBAHWM, MCIOJIb30BaTh
npuéMbl pedieKCHHU [ OLleHKU CUTYallM1, BbI60pa BEPHOI0 pelleHus;

yMeTb OIleHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELIeHUs 110 UX CHUXKEHHUIO;

NPpUHUMATb MOTHBBI M apryMeHThbl JpPYyrux Mpd aHa/lM3e pe3yJbTaToB
JlesITeJIbHOCTH;

3) npuHATHE Ce6s U APYTHUX:

NPUHUMATh Ceb6s1, MOHUMAas CBOW HEeIOCTATKH U JIOCTOUHCTBA;

NPpUHUMATb MOTHBBI M apryMeHTbl JpPYyrux Mpd aHa/lM3e pe3yJbTaToB
JlesITeJIbHOCTH;

NpHU3HaBaTh CBOE NPaBO U NPABO APYTrUX HAa OLIUOKU;

pPa3BUBATH CIOCOOGHOCTb MOHUMATh MU C MO3UIUH APYTOT0 YeJ0BEKA.

NNPEAMETHBIE PE3YJ/IbTATbI

[IpefMeTHbIe pe3y/bTaTbl OCBOEHUS COJlep>KaHus yyebHOro npegMmera «brosorus»
Ha yrJjy6JIEHHOM YpOBHE OPHEHTHUPOBAHbI Ha obecrneyeHWe NPOPUIBHOTO 0Oy4YeHUs
obydyawoimuxcsa O6uosoruu. OHM BKJ/IOYAIOT: crenuduyeckrde [ OUOJIOTMU Hay4yHble
3HaHUs, YMEHHUS U CIOCOObI IeMCTBUI 110 OCBOEHHIO, UHTEPIPETALUU U TPE06PA30BAHUIO
3HAHUW, BUJbl JeATEeJbHOCTU IO MNOJYYEeHUI0 HOBBbIX 3HAaHUW W HX NPUMEHEHUIO B
pa3JIMYHBIX y4YeOHBIX, a TaKXe B peasbHbIX >XHU3HEHHbIX CUTyauusix. [IpesMeTHble
pe3y/bTaThl PeJCTaB/AEHbI M0 FOlaM U3yYeHHs.



[IpeaMeTHbIe pe3yJibTaTbl OCBOEHUSI yuebHOro npeamerta «buosorus» B 10 kaacce
JIOJI’KHBI OTPXKaTh:

cHOpPMUPOBAHHOCTb 3HAHUM O MecCTe W POJIM OUOJIOTUM B CUCTEME eCTeCTBEHHBIX
HayK, B GOPMHUPOBAHUM €CTECTBEHHO-HAyYHOW KApPTUHbI MHpPA, B MO3HAaHUH 3aKOHOB
OpUpPOJAbl U pelleHUH Mpo6JsieM palUoOHAJbHOIO MPUPOJONOJIb30BaHUs, O BKJIAJe
POCCHUUICKHUX U 3apyOeKHbBIX YYEHBIX B pa3BUTHE OUOJIOTUMY;

BJIaJleHHUe CUCTEMOM OMOJIOTUYECKUX 3HAHUH, KoTopas BKJIIOYAEeT:
OCHOBOIIOJIATAIOI[Me OUOJIOTUYECKHe TEPMUHbI U MOHATHS (PKU3Hb, KJIEeTKa, OpraHU3M,
MeTaboJIM3M, TOMeOoCTa3, CaMOpEeryJslys, CaMOBOCIpPOU3BeJeHHUEe, HacJeJCTBEHHOCTD,
M3MEHYUBOCTb, POCT W pa3BUTHE), OUOJOTUYECKHME TeopuU (KjaeTo4yHass Teopus T.
[IBanHa, M. Ilneigena, P. BupxoBa, xpoMocoMHass TeOpusl HacCJeJCTBEHHOCTH T.
Moprana), yuenus (H. WU. BaBusoBa - 0 LieHTpax MHOroo6pasusi U MNPOUCXOXK/EHUS
KYJbTYpPHbIX pacTeHUH), 3akoHbl (eAMHOOOpasusi MOTOMKOB NEpBOro IMOKOJIEHUs,
paciuienyieHusi, 4YUCTOTbl TraMeT, He3aBUCHMOro HacjejfoBaHuss [. MeHzens,
rOMOJIOTUYECKUX PSJIOB B HacjeACTBeHHOW u3MeH4YMBocTH H. Y. BaBusioBa), NpUHLMUIBI
(KOMILJIEMEHTAPHOCTH);

BJaJlecHUe OCHOBHBbIMHM MeETOJAaMM HAy4yHOro IMO3HAaHHUS, MCHOJb3yeMbIX B
OMOJIOTUYECKHX UCCeJOBAHUSAX KUBbIX 00bEKTOB (ONKMCAaHUE, U3MepEHUE, HAOII0/IeHHE,
3KCIIEpUMEHT);

yMeHHe BbIJIeJIITh CyllleCTBEHHble MPU3HAKU: BUPYCOB, KJETOK MNPOKApUOT U
3YKapHOT, OJHOKJETOYHbIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4YHCJe OaKTepui,
rpuboB, pacTeHHM, >KUBOTHBIX U 4YeJIOBEKA, CTPOEHUSI OPraHOB M CHUCTEM OPraHOB
pacTeHUl, >KUBOTHBIX, YeJIOBEKa, IpPOLEeCCOB >KU3HEeJesATeJbHOCTH, MPOTEKAMIIUX B
OpraHM3Max paCTeHUH, KUBOTHBIX U YeJIOBeKa, OHOJIOTMYECKUX MPOIEeCCOB: 0O6MeHa
BellecTB (MeTaboJsiM3M), TMpeBpallleHUus 2JHEepPruH, OpoKeHHs, aBTOTPOPHOTO W
reTepoTpopHOro THUNOB MNUTAHUS, POTOCHUHTE3a M XEeMOCHUHTe3a, MHUTO03a, Meio3a,
raMmeToreHe3a, 3MOpUOTeHe3a, IMOCTAMOPUOHAJBHOIO  PA3BUTHS, PA3SMHOXKEHHUs,
WHAMBHU/yaJlbHOIO pa3BUTHUs oOpraHusMa (OHTOreHe3a), B3aUMOJEUCTBUS T€HOB,
reTepo3unca, UCKYCCTBEHHOTO 0TO0PA;

yMeHUe YCTaHAaBJMBAThb B3aHWMOCBSA3M MeX/Jy OpraHouJlaMHd KJIETKM U HX
OYHKIUSAMY, CTPOEHHEM KJIETOK PAa3HbIX TKaHeW U UX QYHKIUSIMH, MEXJy OopraHaMy U
CUCTEMaMH OpPraHOB y pacTeHUM, XUBOTHBIX WU 4YesioBeKa UM UX OQYHKUUAMH, MEXAY
CUCTEMAaMH OPTraHOB M HMX OQYHKUMSIMH, MeXAYy 3TanaMd oOMeHa BelllecTB, 3TalaMHu
KJIETOYHOrO IMKJAa U >KU3HEHHbIX LUKJIOB OPraHU3MOB, 3TanaMU 3MOPUOHAJIBHOTO
pPa3BUTHS, FTeHOTUIIOM U peHOTUNIOM, PeHOTUNIOM U GpaKTOpaMH Cpe/ibl 0OUTAHUS;

yMeHHUEe BbISABJATb OTJHUYUTE/NbHble MPHU3HAKHA >KUBbIX CUCTEM, B TOM YMCIE
pacTeHUH, )KUBOTHBIX U YeJIOBEKA;

yMeHHEe  UCMO0JIb30BaThb  COOTBETCTBYIOLIME  apryMeHTbl,  GHOJIOTUYECKYIO
TEPMUHOJIOTUIO U CHUMBOJIMKY JJIS JI0Ka3aTeJbCTBa pPOJCTBA OPraHU3MOB pPA3HBIX
CUCTeMaTHUYeCKUX FPYyII;

yMeHHe peliaTb 6M0JIOrHYeCKUe 33/1a4H, BbISIBJASTD NPUUYUHHO-CJIe/[CTBEHHbIE CBSI3U
MeXJly McclelyeMbIMU OHMOJIOTUYEeCKUMH MPOLEeCCaMU U SIBJIEHUSIMH, JeJlaTb BbIBOJbI U
NPOTHO3bl HA OCHOBAHHWH MOJIyYEHHBIX PE3yIbTATOB;

yMeHHe BBINOJIHATD JJabopaTOpHble U MPaKTHYeCKUe paboThl, cO6II0AATh NpaBUIa
npu paboTe C y4eOHbIM U JIaOOPaTOPHBIM 000PYA0BaHUEM;



yMeHHe BbIABUTaTb T'MIIOTE3bl, IPOBEPATh UX 3KCIIEPUMEHTAJbHBIMUA CPe/CTBAMH,
bopMysiMpys 1esib UCCAel0BaHUs, aHAJU3UPOBaTh MOJIYYeHHble pe3yJsbTaThbl U JesaTh
BbIBO/|bl;

yMeHUe y4acTBOBaTh B yUeOHO-UCC/Ie0BaATENbCKON paboTe Mo 6M0JIOTUH, SKOJOTUU
U MeJHWLIMHe, TNpPOBOJMMOM Ha 6ase LIKOJbHBIX HAyYHBbIX OOLIECTB, U MNyOGJUYHO
Ipe/CTaBJIATh I0Jy4YeHHbIe pe3y/IbTaThl Ha Y4eHUYeCKUX KOH(epeHIUAX;

yMeHHe OLleHWBATb 3THYECKUe acleKTbl COBPEMEeHHBIX HCCAe0OBaHUW B 00J1acTH
ouosorud M MeAMLMHbl  (KJOHUPOBaHHWE, HCKYCCTBEHHOe  OILJIOJOTBOPEHHUE,
HalpaBJieHHOe U3MeHeHUe reHoMa U CO3/laHHe TPaHCTeHHbIX OPraHU3MOB);

yMeHHEe OCYUIeCTBJSATb OCO3HAHHBIA BbIOOp OyaAylled npodeccuoHaTbHOU
JleTeJbHOCTU B 00J1aCTW OGUOJIOTMHM, MeAMLHHBbI, OWOTEXHOJIOTMH, BeTepUHapHH,
CeJIbCKOI'0 XO03fIMCTBa, MNHULIEBOM NPOMBILLJIEHHOCTH, YIAyOJATh I03HaBaTeJbHbIN
VMHTepec, HalpaBJeHHbIM Ha OCO3HAaHHBIM BBIOOP COOTBETCTBYWOILlEH Npodeccuud U
npoJo/bKeHue  OGHUOJIOrMYecKoro  oOpa3oBaHMS B OpraHu3aulusaxXx  CpeJHero
npo¢eccMOHaJbHOTO U BBICIIET0 06pa30BaHMUS.

[IpeaMeTHbIe pe3ysibTaTbl OCBOEHUA yuebHOro npeamera «buosorusa» B 11 Kaacce
JIOJDKHBI OTPaXKaTh:

cPOPMUPOBAHHOCTb 3HAHUU O MeCTe U POJIM OUOJIOTUM B CUCTEME eCTeCTBEHHbIX
HayK, B OpMHUpPOBaHUH COBPEMEHHON eCTeCTBEHHO-HAyYHON KapTHHbI MUPa, B TIO3HAHUHU
3aKOHOB MpPUPOJABI M pelleHUH 3KOJOTMYeCKHUX Npo6JeM YesOBeYyeCcTBa, a TaKXe B
pelleHUH BONPOCOB paAllMOHAJbHOTO IPHUPOJAOINOJIb30BaHNWA, M B (GOPMHUPOBAHUU
LJeHHOCTHOTO OTHOUIEHWS K IpHUpOJie, OOILEeCTBY, YeJOBEKY, O BKJAJle POCCUMCKUX U
3apy0eXHbIX YYEHbIX-610JIOTOB B pa3BUTHEe OUOJIOTUH;

yMeHue BJaJleTb CUCTEMOM OHOJIOTUYECKHMX 3HaHUHM, KOTopas BKJOYaeT
onpejiesleHUs1 ¥ TIOHMMaHUe CYLHOCTH OCHOBOIOJIAraloIiuxX 6M0JOTMYeCKUX TEPMUHOB U
NOHATUH (BUJ, 3KocHcTeMa, 6uocdepa), 6MoIornyecKre Teopuu (3BOJIIOIMOHHAS TeopHUs
Y. /lapBUHa, cCUHTeTU4YeCKash Teopus 3BoJitoluun), ydeHus (A. H. CeBepioBa - o nyTsaAxX u
HanpaBJieHUsX 3BoJwonuy, B.M. BepHaackoro — o 6uocdepe), 3aKoHbl (FeHETUYECKOIO
paBHoBecus /Ix. Xapau u B. Baitn6epra, 3apogpiiieBoro cxojactsa K. M. Bapa), npaBusa
(MuHuMyMa 0. JIu6uxa, 5KOJIOTMYECKOM NHUpaMHU/bl 3HEPruu), runoTresbl (rumnoresa
«mupa PHK» Y. 'unbepra);

yMeHHe BJIaZleTb OCHOBHBIMM MeTOJAMHU HAy4HOTO IO3HAHMA, UCIOJb3YeMBbIMUA B
OMOJIOTUYECKUX UCCIEJOBAHUSAX KUBbIX 00bEKTOB U 3KOCUCTEM (ONMHCAHUE, U3MEPEHMUE,
HabJIloJleHre, 3KCIIePUMEHT), CNocob6aMu BbISABJEHUS W OLEHKM aHTPONOTeHHbIX
V3MEeHEHUU B IPUPOJE;

yMeHHe BbIeJIATh CylleCTBeHHble IPU3HAKU: BU/I0B, OMOre0LeHO30B, 3KOCUCTEM U
6uocdepbl, CTaOUIUIUPYIOLLETO, JABUXKYILIETO U Pa3pbiBAIOILEr0 €CTECTBEHHOTO OTOODPa,
aJlJIONaTPUYecKoro U CUMIATPUYECKOr0 BUJ000pa30BaHUsA, BJIAUSHUSA JBWXKYLIUX CHUJI
3BOJIIOLMM Ha TreHOQOHJ MOMYyJALUH, NPUCIOCOOJEHHOCTH OPraHU3MOB K cpeje
0o6UTaHUsA, 4Yepe/lOBaHUsl HaNpaBJeHUH 3BOJIIOLMM, KPYyroBOpOTa BellecTB U IOTOKa
3HEepryu B 3KOCUCTEMAX;

yMeHHe yCTaHaBJIMBATh B3aUMOCBA3M MeX/Ay IPOLeCCaMH 3BOJIIOLUHY, ABUKYLIMMH
CUJIaMHU aHTpOIOreHe3a, KOMIIOHEHTAMM Pa3JIMYHbIX IKOCUCTEM U MPHUCIOCOOJTEHUAMHU K
HHUM OpPraHU3MOB;



yMeHHe BbIABJATh OTJINYUTE/bHblE NPU3HAKU KUBbIX CUCTEM, IPUCIOCOOIEHHOCTD
BUJIOB K CpeJie 00UTaHMUs, abUOTHYECKHUX U OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM,
B3aUMOCBsI3ell OPraHMW3MOB B COOOLECTBAX, aHTPONOreHHbIX U3MEHEHUH B 3KOCHCTEMax
CBOEH MEeCTHOCTH;

yMeHHe  HCNOJIb30BaTb  COOTBETCTBYWOLIHE  ApryMeHThbl,  GHOJIOTMYECKYIO
TEPMHUHOJIOTUI0O M CHUMBOJIMKY JJI1 J0Ka3aTeJbCTBa POJCTBA OPraHM3MOB pa3HbIX
CUCTeMaTHUYeCKUX TIpYII, B3aWMOCBA3M OPraHWU3MOB M CpeJbl OOUTAaHUSA, eJUHCTBA
YyeJIOBeYeCKHX pac, He06X0MMOCTH COXpaHEHUs] MHOTO0Opa3usi BUJIOB U 3KOCUCTEM KakK
YCJIOBUS COCYLIIeCTBOBAHHUSA IPUPO/Ibl U YeJI0BEYECTBa;

yMeHUe peliaTb 6U0JI0rHYeCcKUe 3a/1a4H, BbISIBJASTb IPUYUHHO-C/Ie/ICTBEHHbIE CBA3U
MeXy HccaelyeMbIMU OHMOJIOTUYECKHMU MpOoLeccaMy U BJIEHUSIMH, JieJlaTb BbIBOJbI U
IPOTHO3bl HA OCHOBAHWHU MOJIYYEHHBIX PE3y/IbTATOB;

yMeHHe BBINOJIHATD JIabopaTOpHble U NMpaKTUYeCKUe paboThl, COO/0A4ATh NpaBu/Ia
npu paboTe C y4eOHbIM U JIaOOPaTOPHBIM 000PYA0BaHUEM;

yMeHHe BblABUraTb TMIOTE3bl, NPOBEPATb UX 3KCIEePHMEHTAJbHBIMU CpeJCTBAMH,
bopMynupys Lesab HUCCAeJ0BaHWs, aHAJIUM3UPOBATh MOJIyYeHHble pe3y/bTaThbl U JeJaThb
BbIBO/IbI;

yMeHUe y4acTBOBaTh B yUeOHO-HUCCIe0BATENbCKON paboTe N0 6M0JIOTUH, SKOJOTUU
U MeJHMLMHe, TNpPOBOJMMOM Ha 6ase LIKOJbHBIX HAyYHBbIX OOLIECTB, U MNyOGJUYHO
IpeJCTaBJISATh OJIyYeHHbIE Pe3yJIbTaThl HA YY4€eHUYECKUX KOHbEePEHLUX;

yMeHHe OLeHUBaTb TMIIOTe3bl U TEOPHUU O MPOUCXOXKIEHUU KU3HHU, 4YeJ0OBeKa U
YyeJI0BeUeCKHX pac, 0 MPUYMHAX, NOC/AeACTBUIX U CIOCo6ax Mpe0TBpalleHus IJ106a1bHbIX
M3MeHeHHU# B 6uocdepe;

yMeHHEe OCYUIeCTBJSATb OCO3HAHHBIA BbIOOp OyaAylled npodeccuoHaTbHOU
JleTeJJbHOCTU B 006J1aCTU OMOJIOTMH, 3KOJIOTMHM, NPUPOJONOJIb30BaHHUS, MeAUIMHBI,
OMOTEXHOJIOTUM, [CUXOJIOTUM, BeTepUHApUM, CeJbCKOrO0  XO3MCTBa, MNHILEBON
IPOMBIIIJIEHHOCTH, YIJIy6JATh IO3HABaTeJbHbIM HHTEpec, HampaBJeHHbIA Ha
OCO3HAaHHBIA BBIOOP COOTBETCTBYWOIEN Npodeccud U NPOJOJKEeHUEe 6GHOJIOTUYEeCKOro
06pa3oBaHUs B OpraHU3aLUsaX CpeJHero NnpopecCUoOHaIbHOT0 U BbICLIETO 0OPAa30BaHUSI.



TEMATHUYECKOE IIVTAHUPOBAHHE

10 KJIACC
Kosmm4yecTBo yacoB JneKTpoHHbIEe (UPpOBbIE)
Ne HanMeHoBaHue pa3JesoB U TEM
KonTposbHble IIpakTyeckue OOpa3oBaTe/bHbIE
n/n NporpamMmbl Bcero
pa6oThl pa6oThbl pecypchl
1 buoJsiorusa Kak HaykKa 1 Bu.morexa LOK
Y https://m.edsoo.ru/7f41c292
2 KuBble cucTeMbl U UX U3y4YeHUE 2 Bubamotexa LIOK
Y https://m.edsoo.ru/7f41c292
bubauoTteka LHOK
3 b 2 0.5
HONOTHA IIETHH https://m.edsoo.ru/7f41c292
bubauoTteka HOK
4 X 10 1 1
HMHTCCas OpraHusaius IeTrH https://m.edsoo.ru/7f41c292
5 CtpoeHue U QyHKIUU KIETKHU 8 2 Bu.morexa LOK
P YHII https://m.edsoo.ru/7f41c292
6 O6MeH BeleCcTB Y NpeBpaljeHue 9 1 1 bu6bsauoTteka [JOK
SHEPTHH B KJIETKE https://m.edsoo.ru/7f41c292
7 HacnexncrBenHast uHopManus u 9 1 0.5 Bu6aunoTeka LIJOK
peasin3anys eé B KJIeTKe ' https://m.edsoo.ru/7f41c292
bubauorteka HOK
8 XK 1 6 1
MISHEHHBIM QIIUT IETIH https://m.edsoo.ru/7f41c292
bubsmoTreka LIOK
9 C 17 1 1.5
TPOGHHE M QYHKIHH OpraHH3MOE https://m.edsoo.ru/7f41c292
10 PasMHOXeHUe ¥ pa3BUTHE 8 15 bu6bsauoTteka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
11 ['eHeTHKa - HayKa 0O 2 0.5 Bub6anoTeka LIJOK




HacJ1eCTBEHHOCTH U
HN3MEHYUBOCTHU OPIraHU3MOB

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

12 3aKOHOMEPHOCTH 10 1 bu6bsauoTteka [JOK
HacJIeJCTBEHHOCTH https://m.edsoo.ru/7f41c292

13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6 1 Bu.morexa LOK
https://m.edsoo.ru/7f41c292

bubauoTteka LHIOK
14 lereritia iesoexa 3 05 https://m.edsoo.ru/7f41c292

15 CesiekLMsI OpraHU3MOB 4 1 Bubamorexa LIOK
https://m.edsoo.ru/7f41c292

16 buoTexHOJI0TUS U CUHTeTH4YecKas 4 bubsmoTteka LIOK
6uoJIoT s https://m.edsoo.ru/7f41c292

17 Pe3epBHOe Bpemd 1 Bu.morexa LOK
https://m.edsoo.ru/7f41c292
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11 KJIACC

KosimyecTBO 4acoB JJIeKTpOHHbIE
Ne HaumMeHOBaHuUe pa3jesioB U TEM (zudposbie)
n/n NporpaMmbl Bcero Konrponbnsie  Ipaxruieckue oOpa3oBaTeJ/IbHbIE
padoThI padoThI
pecypcsl
3apox/JeHue U pa3BUTHE BbubanoTeka LIOK
1 3BOJIIOI[MOHHBIX IPeICTaBJIEeHUH B 4 https://m.edsoo.ru/7f41cc74
ouoJsiorun
. bu6anoTteka [JOK
2 MuKpoaBoIOLIMA U €€ pe3yIbTaThl 14 1 2 httos: / /m.edsoo.ru/7f41cc74
3 MaxkpoasBoJiroLys U e€ pe3yJibTaThl 6 1 Bubmorera LOK
https://m.edsoo.ru/7f41cc74
4 [IpoucxoxkeHue U pa3BUTHE KU3HU 15 1 15 Bbubanoteka LIOK
Ha 3eMJie https://m.edsoo.ru/7f41cc74
[Ipoucxoxaenue yejoBeKa - bubsumorteka LIOK
5 10 1 1
aHTpPOTIOTeHE3 https://m.edsoo.ru/7f41cc74
JKOJIOrUA — HAyKa O bubsunorteka LIOK
p B3aMMOOTHOIIIEHUSIX OPTaHU3MOB U 3 0.5 https://m.edsoo.ru/7f41cc74
HaJl0praHU3MeHHbIX CUCTEM C
OKpyKalller cpeson
bu6anoTteka [JOK
7 OpraHH3MbI it Cpea obHTamHA ? L5 https://m.edsoo.ru/7f41cc74
. bubanoreka LIOK
8 JKONIOrHA BUAOE 1 MOMy AL HHA ? 1 05 https://m.edsoo.ru/7f41cc74
9 JK0JIOTHS COODIIECTB. 12 1 0.5 bubaunoreka LIOK
JKOJIOTUYECKHE CUCTEMBI https://m.edsoo.ru/7f41cc74
10 Buocdepa - rnobanbHas 6 bubaunorteka LIOK




3KOCHUCTEMA

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

11 YesioBEK U OK arolas cpejia 6 BuGorexa OK
pyxarom peA https://m.edsoo.ru/7f41cc74
12 PeseDEHOE Bhe 3 bubanoreka LIOK
BHOe BpeMH
p p https://m.edsoo.ru/7f41cc74
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INOYPOYHOE IIVIAHUPOBAHHE

10 KJIACC
Ne KosimyecTBo yacos Jara
JdneKTpoHHbIe HUpOBLIE
n/ Tema ypoka Bcer KoHTpoO/1bHBI IIpakTH4Yecku U3y4€eHU
oGpa3oBaTeJibHbIE pecypcChbl
n o e pa6oThbl e pa6oThbl b
BuoJsioruga kak
iz:{azz::sﬂaﬂ HayKau 1 https://lesson.edu.ru/lesson/5c¢52315
4-8bfa-4fdf-bdf8-fb62770d3862
COBPEMEHHOT0
ob1ecTBa
»KuBble cuCcTeMBI U UX 1 https://lesson.edu.ru/lesson/4e8b5cd
CBOMCTBA b-f414-40a6-9aed-638dd73a0475
Zp:::;:jﬂnﬂ — 1 https://lesson.edu.ru/lesson/15bc113
p a d-cab1-4730-8ca3-8c3862e30f75
cucreM
U
H;TE:I?HO;I:E:;ZHH “ 1 https://lesson.edu.ru/lesson/070c3el
Y ' b-ed0e-4857-8b6e-d5758b8ba098
KineTouyHas Teopusi
MeTobI
MOJIEKYJIIPHOU U
KJETOYHOU OMOJIOTUH.
I1 0
;:K::;igﬁ;za 0(})3Ta 1 0.5 https://lesson.edu.ru/lesson/ee36eb4
« .
YACHUE METOA c-c2ee-4511-b494-778042f575b2
KJIETOYHOU OMOJIOTUU
(xpomaTorpadus,
asiekTpodopes,
nuddepeHpaibHOE




HeHTpUPyrupoBaHUE,
[1LIP)»

XYMHYECKUN COCTaB

https://lesson.edu.ru/lesson/f016949

6
KJIEeTKU 8-8927-400e-81b5-27a76afed81b
M
7 BeHHeecI?raBJ;b:;(I;Kn x https://lesson.edu.ru/lesson/f016949
H ’ 8-8927-400e-81b5-27a76afed81b
6uoJioruyeckas poJib
Opranuveckue
BellleCcTBa KJIETKH —
5] . J1ab
3 egKH z6opaTopHa,q 0.5 https://lesson.edu.ru/lesson/7248ccfd
« .
paboTa «LOHApYHEHHUe -3595-44e2-9ead-al5ec719¢673
GEeJIKOB C IOMOIIbIO
KayeCTBEHHBIX
peakn»
Cao¥i ,
9 KiZ:cC;c?)?ma I https://lesson.edu.ru/lesson/0215437
a a-0f2e-4c47-8760-2a9e2f77c89c
OYHKIIMM 6EJIKOB
0
10 B:raelz:::isiilm https://lesson.edu.ru/lesson/7248ccfd
. -3595-44e2-9ead-al5ec719¢c673
YTJIEBO/IbI
0
11 prarueciue https://lesson.edu.ru/lesson/7248ccfd
BEIECTRA IICTIH -3595-44e2-9ead-al5ec719¢673
JIUITUbI
Hyxk/ievHOBBIE
kucaoThl. JIHK u PHK.
https://1 .edu.ru/l 3b18d58
12 JlabopaTopHas paboTa 0.5 psf fessoncdu fesson/

«HUccnepoBanue
HYKJIEMHOBBIX KUCJIOT,

d-51ee-43ba-9b17-45c9608fa382




Bbl/IeJIEHHBIX U3
KJIETOK pa3JINYHbIX
OpraHHU3MOB»

CtpoeHue u QyHKIUU

13 AT®. [ipyrue https://lesson.edu.ru/lesson/3b18d58
HyKJeo3uaTpudochart d-51ee-43ba-9b17-45c9608fa382
bl (HT®)

CexkBenupoBaHue /IHK.

14 MeTobl TeHOMHKH, https://lesson.edu.ru/lesson/3b18d58
TPAHCKPUIITOMUKHY, d-51ee-43ba-9b17-45c9608fa382
MPOTEOMUKHU

15 MeToAbI CTPYKTYypHOU
6uoJsioruu

16 Eigz:;ﬁii;iecxaﬂ https://lesson.edu.ru/lesson/a915260

4-585b-4bf9-923c-d6a9d6847d3f
KJIeTKa
CtpoeHue
3yKapUOTUYECKOHN

17 kaeTKU. [IpakTUyeckas 0.5 https://lesson.edu.ru/lesson/06b6c81
pabota «M3ydyeHue 8-da3d-4de9-9b52-41cbf74febee
CBOMCTB KJIETOYHOU
MeMOpaHbI»

18 [ToBEpXHOCTHBIHN https://lesson.edu.ru/lesson/86c00dc
anmnapart KJIETKU 3-4fd0-40aa-b7ec-3de0a656¢cf42
OpHOMeMOpaHHbIEe

19 OPraHOU/bI KJIETKH. 0.5 https://lesson.edu.ru/lesson/86c00dc

[IpakTuyeckas paboTa
«M3yuyeHue ABMXKEHUA

3-4fd0-40aa-b7ec-3de0a6b656cf42




LOUTOIIJIa3MbI B
paCTUTEJIbHBIX
KJIETKax»

20

[lonyaBTOHOMHBIE
OpraHOMU/bI KJIEeTKHU:
MUTOXOH/IPUY,
MJIaCTU/BL.
JlabopaTopHasi paboTa
«HUccnepoBanue
IJIa3MOJIU3a U
JlelJ1a3MoJiM3a B
pPacTUTENbHbBIX
KJIeTKax»

0.5

https://lesson.edu.ru/lesson/86c00dc

3-4fd0-40aa-b7ec-3de0a6b656cf42

21

HeMmemb6paHHbIE
OpTaHOU/BI KJIETKU

https://lesson.edu.ru/lesson/86c00dc

3-4fd0-40aa-b7ec-3de0a6b656cf42

22

CtpoeHue U pyHKIUU
saspa

https://lesson.edu.ru/lesson/0810f15f

-a477-4c70-9f41-1270516b7afl

23

CpaBHUTEe/IbHAA
XapaKTepUCTHUKa
KJIETOK 3YKapHOT.
JlabopaTopHas paboTa
«H3y4yeHnue ctpoenusa
KJIETOK pa3JINYHbIX
OpPraHU3MOB»

0.5

24

AccuMunguua u
JUCCUMUIAIUSA — JIBE
CTOPOHBI
MeTaboJM3Ma. THUIbI

https://lesson.edu.ru/lesson/cdc6b0d

2-866f-4€35-9168-ceea5e124e55




obMeHa BellecTB.
JlabopaTopHas paboTa
«M3yyeHue
KaTaJUTHU4YEeCKOU
aKTHBHOCTHU
dbepmMeHTOB (Ha
npUMepe aMuiasbl UIU
KaTaJia3bl)»

®epMeHTaTUBHbIN
XapaKTep peaKkLui
KJIETOYHOTO
MeTabo/IM3Ma.
JlabopaTopHasi paboTa

https://lesson.edu.ru/lesson/7185edc

25 «Hsyuenue 05 5-¢76e-40b0-89ac-c96bd8787299
dbepMeHTaTUBHOTO
pacienieHus
NEepPOKCHA BOAOPOJa B
pPacTUTEJIbHBIX U
»KMBOTHBIX KJI€TKaX»

26 BesIKU-aKTUBAaTOPHI U https://lesson.edu.ru/lesson/cdc6b0d
OEeJIKU-UHTUOUTOPDI 2-866f-4e35-9168-ceeabel24e55

27 ABTOTpPOOHBIN THIT https://lesson.edu.ru/lesson/27c57b9
oOMeHa BelllecTB 7-ee02-4b2c-97ac-223ab66c24f7

29 DOTOCHHTES https://lesson.edu.ru/lesson/27c57b9

7-ee02-4b2c-97ac-223ab66c24f7
29 ﬁZDgZ;Z:ZSZaH paGora 0.5 https://lesson.edu.ru/lesson/27c¢57b9

«CpaBHeHUEe

7-ee02-4b2c-97ac-223ab66c24f7




MpOIIECCOB
doTocruHTE3a U
XeMOCHHTEe3a»

30

AHaspobHble
OpraHu3Mbl. Buzbl
6porKeHHUs.
JlabopaTopHas paboTta
«CpaBHeHUEe
MpOLLEeCCOB OPOXKEHUS
Y IbIXaHUSA»

https://lesson.edu.ru/lesson/1f60acef-
6051-44ce-bb66-6f75e4d59480

31

A3po6HbIe OpraHU3MBblI.
JTaInbl
3HEpPreTU4YecKoro
obMeHa

https://lesson.edu.ru/lesson/1f60acef-
6051-44ce-bb66-6f75e4d59480

32

JHeprusi MEMOPAHHOTO
rpaZiueHTa NPOTOHOB.
Cunrte3 AT®: paboTa
npoTtoHHou AT®-
CUHTAa3bI

33

PeaKU,I/II/I MAaTpHUYIHOI'O
CHHTE3a

https://lesson.edu.ru/lesson/05b3083

3-2ed2-445b-b4ae-823f126b73d0

34

Tpanckpunuua —
MaTpPUYHBINA CHHTE3
PHK

https://lesson.edu.ru/lesson/05b3083

3-2ed2-445b-b4ae-823f126b73d0

35

TpaHcaauua u eé
3Tanbl

https://lesson.edu.ru/lesson/27dafal

0-791d-464a-bb66-12fa9724bcb3

36

KogupoBaHue
aMUHOKUcCJIOT. PoJib

https://lesson.edu.ru/lesson/05b3083

3-2ed2-445b-b4ae-823f126b73d0




pub0COM B OUOCUHTE3E
Oesika

OpI‘aHI/IBaLU/IH reHoMa

https://lesson.edu.ru/lesson/05b3083

37 ympokapuoTH 3-2ed2-445b-b4ae-823f126h73d0
3YKapHuoOT
MousiekyngpHbIe

38 MeXaHHU3MbI https://lesson.edu.ru/lesson/05b3083
3KCIIPECCUU TEHOB Y 3-2ed2-445b-b4ae-823f126b73d0
3YKapHuOT
Bupycbl —
HeKJIeTOYHble GOPMBI

39 ?:;:;:Séﬂmm}me 0.5 https://lesson.edu.ru/lesson/eb33fad

3-8d72-4e0b-bbc5-4c86e312fb15

[IpakTuyeckas paboTa
«Co3aHue Moie v
BUpYyCa»
BupycHbie

40 3a60/1eBaHUs https://lesson.edu.ru/lesson/eb33fad
yes0BeKa, })KUBOTHLIX, 3-8d72-4e0b-bbc5-4c86e312fb15
pacTeHuu

41 HaHoTexHoJiorHMU B
GHUOJIOTUH U MeJUIMHEe

42 ’Ky3HeHHBbIN LUK https://lesson.edu.ru/lesson/a494c3c
KJIeTKH b-b7c¢7-4815-b7a1-155c7245fdbf

43 MaTpUYHBIH CHHTE3 https://lesson.edu.ru/lesson/05b3083
JHK 3-2ed2-445b-b4ae-823f126b73d0

44 XpoOMOCOMBI. 0.5

JlabopaTopHas paboTa




«M3ydyeHne xpomocom
Ha rOTOBBIX
MUKpOIIpelnapaTax»

45

JlesieHHe KJIIETKH —
MHTO3

https://lesson.edu.ru/lesson/a494c3c
b-b7c¢7-4815-b7a1-155c7245fdbf

46

Tynbl K1€TOK.
KapuokuHes u
IUTOKUHES.
JlabopaTopHasi paboTa
«Habnrogenne mutosa
B KJIETKaX KOHYMKaA
KOpelllKa JiyKa (Ha
rOTOBBIX
MHUKpoOIpenapaTax)»

0.5

47

Perynanusa
»KU3HEHHOTI'0 LIMKJIa
KJIETOK

https://lesson.edu.ru/lesson/a494c3c
b-b7c7-4815-b7a1-155c7245fdbf

48

OpraHusM Kak ejMuHOe
LeJsoe

https://lesson.edu.ru/lesson/f6d39de
3-49b3-415f-abde-b61e1484b48f

49

TkaHu pacTeHUN.
JlabopaTopHasi paboTa
«3yyeHue TKaHel
pacTeHUun»

0.5

50

TKaHU XKUBOTHBIX U
YyeJIOBeKa.
JlabopaTopHas paboTa
«M3yyeHue TKaHeH
>KUBOTHBIX»

0.5




Opransl. CucteMbl
OpraHoOB.

51 JlabopaTopHas paboTa 0.5
«H3yyeHune opraHoB
I[BETKOBOI'0 PaCTEHHUSI»
c9 Onopa Tesa https://lesson.edu.ru/lesson/f6d39de
OpraHHU3MOB 3-49b3-415f-a6de-b61e1484b48f
c3 JIBr>KeHue https://lesson.edu.ru/lesson/f6d39de
OpPraHu3MoOB 3-49b3-415f-a6de-b61e1484b48f
£y Mutasye opraunamos https://lesson.edu.ru/lesson/f6d39de
3-49b3-415f-abde-b61e1484b48f
[lutTaHue
cc ;ZZBOOTP;O;;MX https://lesson.edu.ru/lesson/f6d39de
3-49b3-415f-abde-b61e1484b48f
[TumeBapuTebHas
cUCTeMa YeJIoBeKa
56 JlbIXaHHe OpraHu3MOE https://lesson.edu.ru/lesson/f6d39de
3-49b3-415f-abde-b61e1484b48f
£ ﬂ;:;iti%lx https://lesson.edu.ru/lesson/f6d39de
3-49b3-415f-abde-b61e1484b48f
’KUBOTHBIX U YeJIOBEKa
£g TpaHcnopT BellecTB y https://lesson.edu.ru/lesson/f6d39de
OpraHHU3MOB 3-49b3-415f-a6de-b61e1484b48f
£g L(g;;;:s:g:;cnwema https://lesson.edu.ru/lesson/f6d39de
3-49b3-415f-abde-b61e1484b48f
’KUBOTHBIX U YeJIOBEKa
60 BoigesneHue y https://lesson.edu.ru/lesson/f6d39de

OpraHHU3MOB

3-49b3-415f-a6de-b61e1484b48f




https://lesson.edu.ru/lesson/f6d39de

61 Samuray oprasuamos 3-49b3-415f-a6de-b61e1484b48f

62 MMMyHHas cucteMa https://lesson.edu.ru/lesson/f6d39de
yeJsioBeKa 3-49b3-415f-a6de-b61e1484b48f

63 E::sﬁﬂa;}(::;ﬂb 1 https://lesson.edu.ru/lesson/f6d39de

3-49b3-415f-a6de-b61e1484b48f

OpraHu3MOB
['yMopasbHasa

64 perysuus u https://lesson.edu.ru/lesson/f6d39de
3HJ0KpHUHHAs CUCTEMA 3-49b3-415f-a6de-b61e1484b48f
>KUBOTHBIX U YeJI0BeKa

65 @®opMbl pa3MHOXKeEHHUS https://lesson.edu.ru/lesson/44d23e0
OpraHHU3MOB 3-5225-4e6f-a455-559€9d843db9

66 [TonoBoe https://lesson.edu.ru/lesson/99d9%9a91
pa3MHOXeHUe a-3f8e-49cb-bce4-3a2f5e634110

67 Meiios https://lesson.edu.ru/lesson/0f5f2936

-e558-48d1-869f-eab1c¢182d9b8

['ameToreHes.
O6pa3oBaHuE U
pa3BUTHE MOJIOBBIX

68 KJ1eToK. JlabopaTopHas 0.5 https://lesson.edu.ru/lesson/9073485
paboTa «M3ydyeHue f-d2b8-4ee6-9f26-095bb6ec2b651
CTPOEHHUS MOJIOBbIX
KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
MHaMBHAyabHOE https://lesson.edu.ru/lesson/dcc6bcS

69 pa3BUTUE OPTaHU3MOB

— OHTOTI'€He3

0-dbea-40b5-be88-e08551b8dbe9




70

3akJiaika OpraHoB U
TKaHeu U3
3apo/bIlIeBbIX
JINCTKOB

71

PocT u pazBuTue
KUBOTHBIX.
JlabopaTopHas paboTta
«BrpigBsIEHUE
MPU3HAKOB CXO/ICTBa
3apo/bllien
NI03BOHOYHBIX
YKUBOTHBIX»

0.5

https://lesson.edu.ru/lesson/b676db7

6-e61e-4f78-826a-75676e7f5af6

72

PasMHoOXxeHUe U
pa3BUTHE PACTEHUH.
JlabopaTopHas paboTa
«CTpoeHUe OpraHoB
pPa3MHOEeHMUSA BBICIIUX
pacTeHun»

0.5

73

HcTopusa ctaHoBIeHUsA
Y Pa3BUTHSA T€HETUKHU
KaK HayKHu

https://lesson.edu.ru/lesson/8088b7f

a-1bac-4¢85-9905-a91d41ed3718

74

OcHOBHbIE NOHATHUA U
CHIMBOJIbI TEHETUKHU.
JlabopaTopHasi paboTa
«/Ilpo3oduia Kak
00'bEKT reHeTUYEeCKHUX
HuccaeJ0BaHUN»

0.5

https://lesson.edu.ru/lesson/8088b7f
a-1bac-4¢85-9905-a91d41ed37f8

75

3aKOHOMepHOCTI/I

0.5

https://lesson.edu.ru/lesson/da2765c




HacJiel0BaHUsA
IPU3HAKOB.
MoHorubpuaHoe
CKpelLMBaHHUe.
[IpakTuyeckas paboTa
"U3yyeHue
pe3y/bTaToB
MOHOTHUOPUJHOTO
CKpeLUBaHUsA Y
Jipo3odubr”

d-a327-4526-bef3-7eccle3cd9c4

76

[luTosoruyeckue
OCHOBBI
MOHOTHOPHUHOTO
CKpelMBaHUs

https://lesson.edu.ru/lesson/da2765c

d-a327-4526-bef3-7eccle3cd9c4

77

Ananusupymwoliee
CKpellBaHHUE.
HemnonHoe
JIOMUHHPOBaHUE

https://lesson.edu.ru/lesson/da2765c

d-a327-4526-bef3-7eccle3cd9c4

78

JurubpuaHoe
CKpellMBaHUe.
[IpakTHyeckas paboTa
«M3yyeHue
pe3yJibTaToB
JUTHOPUIHOTO
CKpellMBaHUs y
JIp030pUTBI»

0.5

https://lesson.edu.ru/lesson /6798723

7-3081-4683-970c-1dd5857cf5bf

79

[IuTosiorN4Yeckue
OCHOBBI
JUTUOPUIHOTO

https://lesson.edu.ru/lesson /6798723
7-3081-4683-970c-1dd5857cf5bf




CKpelMBaHUs

80 gj:;g;:;::ﬂe https://lesson.edu.ru/lesson/c9e0b5d
8-11eb-4405-b71f-8e326bc38843
NPU3HAKOB
81 XpomMocoMHasl Teopusi https://lesson.edu.ru/lesson/a3431d8
Hac/Jae[CTBEHHOCTH 2-087f-46fe-a5a8-eca3491d454a
82 [eHeTHKA oA https://lesson.edu.ru/lesson/f9e74bbf
-4477-4452-b5a1-3f990c947800
33 ['eHOTHI KaK https://lesson.edu.ru/lesson/e1564a9
LleJIOCTHas CUCcTeMa c-0f9c-4060-abd6-435067cecl4d
['eHeTHYeCKUM
84 KOHTPOJIb PAa3BUTHS
pacTeHuH, ’KUBOTHBIX
U YeJIoBEKa
a5 llf;:::::;;c;:ﬂbl https://lesson.edu.ru/lesson/d2bee40
4-33ed-4425-9d11-a280461c4{87
H3MEeHYHBOCTH
36 MoudukaoHHast https://lesson.edu.ru/lesson/e1564a9
M3MEHYUBOCTh c-0f9¢c-4060-abd6-435067cecl4d
BapuaumoHHbIN psaf U
BapUallMOHHAs
KpuBas.
JlabopaTopHas paboTa
87 «HccnepoBanue 0.5
3aKOHOMEpPHOCTeH
Mo AU PUKAIMOHHOMN
W3MEHYHBOCTH.

[ToctpoeHue




BapUallMOHHOIO psja
Y BapUallMOHHOM
KpUBOW»

88

['eHOoTHMNIMYeCKas
U3MEHYHUBOCTb.
Komb6uHaTHuBHas
W3MEHYHUBOCTb

https://lesson.edu.ru/lesson/e1564a9

c-0f9¢c-4060-abd6-435067cecl4d

89

MyTanuoHHasa
M3MEHYUBOCTb.
[IpakTu4eckas paboTa
«MyTanuu y
Jipo3oduibl (Ha
rOTOBBIX
MHUKpoOIpenapaTax)»

0.5

https://lesson.edu.ru/lesson/bb1da59

9-4162-44bb-b97d-8e7165598966

90

3aKOHOMEPHOCTH
MYTalMOHHOTO
npoiecca.
JIureHeTUKa u
SMUTreHOMHUKa

https://lesson.edu.ru/lesson/bb1da59

9-4162-44bb-b97d-8e7165598966

91

['eHeTHKa yesioBeKa.
[IpakTuyeckas paboTa
«CocTaBJieHUe U
aHaJ/Iu3 poJOCIOBHOMU»

0.5

https://lesson.edu.ru/lesson/b033815
3-8626-4284-ad86-7a7e2b5760b3

92

MeTo/ibl MeJMLIMHCKOH
reHeTUKHU

https://lesson.edu.ru/lesson/143bcb4
f-232b-4e0c-84a7-7b6b48306d6b

93

3HaueHHe
MeJIHUINHCKOH
reHeTHUKHU B

https://lesson.edu.ru/lesson/143bcb4
f-232b-4e0c-84a7-7b6b48306d6b




npeaoTBpallleHUuH U
JIe4eHUH
reHeTHUYeCKUX
3aboJieBaHUH
YyeJIOBeKa

94

OcHOBHbIE NOHATHUA
ceJIEKIUH.
JlabopaTopHasi paboTa
«M3yyeHue copToB
KyJIbTYPHBIX paCTEHUH
Y IOpO/J, AOMAIIHUX
YKUBOTHBIX»

0.5

https://lesson.edu.ru/lesson/86acad5
5-2279-4152-a48a-840d20ce0270

95

MeToabI
CeJIEKIIMOHHOM
paboThI.
JlabopaTopHas paboTa
«H3yyenue MmeTOo10B
CeJIeKIIMU PaCTEHUMN»

0.5

https://lesson.edu.ru/lesson/65dadab
7-fd15-4917-81f6-833002b25d57

96

JlocTrkeHuA
CeJIeKLIMU PACTEHUU U
KUBOTHBIX.
[IpakTuyeckas paboTa
«[IpuBUBKa pacTeHUN»

https://lesson.edu.ru/lesson/65dadab
7-fd15-4917-81f6-833002b25d57

97

CoxpaHeHUe, U3yYeHue
Y UCII0JIb30BaHUe
reHeTU4YeCKUX

pecypcoB

98

broTexHOJI0THs KakK

0.5

https://lesson.edu.ru/lesson/133b016




HayKa U oTpacjb
IPOU3BOJCTBA.
[IpakTuyeckas paboTa
«H3ydyeHre 06bEKTOB
OUOTEXHOJIOTUN»

6-fc35-4a291-a264-14aaee2f5897

99

OcHOBHBbIE
HanpaBJieHUs
CUHTEeTHUYeCKOH
GHOJIOTUH

100

XpoMocoOMHas U
reHHasi UHXKeHepus

101

MeaunuHCKHE
OUOTEXHOJIOTUU

102

Pe3epBHBIN YPOK.
[ToBTOpEHME,
0600611eHMeE,
cUcTeMaTH3alusa
3HaHUH

https://lesson.edu.ru/lesson/387b266

9-fa96-450b-bd73-1e7a543ee995

OBILIEE KOJIMYECTBO YACOB
[10 [TIPO'PAMME

102

13.5




11 KJIACC

Ne
n/

I

Tema ypoka

Ko/sinyecTBO 4acoB

Bcer
o € pa6oThl

KOHTpPO/IbHBI

IIpaKkTH4Yecku
e pa6oThbl

Jdarta
U3y4YEeHH
1

JJIeKTPOHHbIE HU(PPOBbIE
0o6pa3oBaTeJIbHbIE PECYPCHI

IBOJIIOLIMOHHAA
Teopusd Y. lapBrHa

https://lesson.edu.ru/lesson/dbb6cld
1-cf9c-43b5-ae8c-1a4a8ea05f95

JBYKy1Me CHUJIbI
3BOJIOLIMU BUJIOB 110
Y. lapBuny

https://lesson.edu.ru/lesson/dbb6cld
1-cf9c-43b5-ae8c-1a4a8ea05f95

Bopbba 3a
CylleCTBOBaHMe,
€CTeCTBEHHbIN U
HUCKYCCTBEHHBIU
oT60p

https://lesson.edu.ru/lesson/923cbdce
-4ef1-4295-b67f-e268ad583c02

®opmMupoBaHue
CHUHTEeTUYECKOHN
TEOPUH IBOJIIOIIUU

JTarnbl
JBOJIIOIJMOHHOTO
npoiecca:
MHUKPO3BOJIIOLUSA U
MaKpO3BOJIIOLHUSA

https://lesson.edu.ru/lesson/85e9hb26
0-0018-458a-9e76-286103e5af16

[Tonysauusa —
3JieMeHTapHas
eIMHM1a 5BOJIILUU

3aKOH reHeTUYECKOTO
paBHOBecud /K.

0.5




Xapauy, B. BaitH6epra.
JlabopaTopHas
paboTta «BbisiByieHUE
M3MEHYHUBOCTU Y
ocobel oJHOTO BUAA»

JdyieMeHTapHbIe
dbaKTOpHhI 3BOIOLUHU

https://lesson.edu.ru/lesson/d5d4ce8
6-b439-4abe-b498-ab8377cd47d4

JddekT ocHOBaTENS.

ddodekT

OYThIJIOYHOTO
rOpJIbIIIKA

10

Murpanuu. U3onauuu
NONyJISALUHA:
reorpaduyeckas,
ouoJioruyecKas

11

EcTecTBeHHBIN 0TOOD
— HalpapJSAKLUN
dbakTOop 3BOSIIOLUU

https://lesson.edu.ru/lesson/304a891f

-8df8-4b19-9753-8f3275cael0f6

12

[TosioBOM 0THOP

13

[Iprcnoco6/1eHHOCTD
OpPraHU3MOB KaK
pe3y/bTaT
MHKPO3BOJIIOLIUH.
JlabopaTopHas
paboTa «M3yyeHue
apoMop¢$030B U
UJHMO0aANITALluN Y
pacTeHuH U

0.5

https://lesson.edu.ru/lesson/4b606f7f

-48be-4b4b-a371-6e90263cb659




KHUBOTHBIX»

14

[IpuMepnl
NPUCIIOCOOJIEHUHN Y
OpraHHU3MOB:
MopQOoJIOTUUECKHE,
dusrosoruyeckue,
OUOXHUMUYECKHUe,
noBeJleHYeCKHe.
JlabopaTopHas
pabora
«IIpucnocobaenus
OpPraHMU3MOB U UX
OTHOCHUTeJIbHasA
1[e71eCO000Pa3HOCTbY»

0.5

https://lesson.edu.ru/lesson/4b606f7f

-48be-4b4b-a371-6e90263cb659

15

Bup, ero Kputepuu u
CTPYKTYypa.
JlabopaTopHas
pabota «CpaBHEHUE
BU/IOB 110
Mop$0JIOrUueCKOMy
KpPUTEPHUIO»

0.5

https://lesson.edu.ru/lesson/6111c6b

6-69b6-421c-80bf-7dc4f8a6f511

16

CtpykTypa BUAa

17

Bugoo6pasoBaHue
KaK pe3y/bTaT
MHUKPO3BOJIIOLIUU

https://lesson.edu.ru/lesson/bac095e5

-fa3b-43c0-ael18-f48043f9bdfe

18

CBa3b
MUKPO3BOJIIOIUU U
3MHUAEMHOJIOTUH




19

Maxkpo3sBoJironus.
[TaneonTOIOrNYECKHE
MeTO/bl U3y4eHUs
3BOJIIOLIMH

https://lesson.edu.ru/lesson/864a61a

0-660e-4da2-a1d6-399d3badc168

20

Buoreorpaduieckue
MeTO/ibl U3yYeHUs
3BOJIIOLIUHU

https://lesson.edu.ru/lesson/864a61a

0-660e-4da2-a1d6-399d3badc168

21

IMOpPHUOJIOTUYECKHE U
CpPaBHUTEJIbHO-
MopdoJIoTHYEeCKHe
MeTO/1bl U3y4YeHUs
3BOJIIOLIUU

https://lesson.edu.ru/lesson/864a61a

0-660e-4da2-a1d6-399d3badc168

22

MouJsiekyipHO-
reHeTU4YEeCKHUE,
OHOXUMHUYECKHE U
MaTeMaTu4yecKue
METO/1bl U3yUEHUS
3BOJIIOLIMH

https://lesson.edu.ru/lesson/864a61a

0-660e-4da2-a1d6-399d3badc168

23

O6mue
3aKOHOMEPHOCTH
3BOJIIOLIUH

https://lesson.edu.ru/lesson/d0c1700

a-e698-4173-85c8-40000229649

24

ApanTuBHas
paguanus.
HepaBHOMepHOCTB
TEeMIIOB 3BOJIIOIUHU

25

Hay4Hble runoresnl
INPOUCXOXKAEHUA
>)KU3HU Ha 3eMJie

https://lesson.edu.ru/lesson/54f96a99

-57e3-4914-9da0-ba9bad6f0889




26

JloHay4HbIe
npeAcTaBJIeHHU O
3apOXK/JAEHUHU KU3HHU

https://lesson.edu.ru/lesson/54f96a99

-57e3-4914-9da0-ba9bad6f0889

27

OcHOBHBIE 3Talbl
HeOpraHU4eCcKou
3BOJIIOIUHU

https://lesson.edu.ru/lesson/54f96a99

-57e3-4914-9da0-ba9bad 60889

28

'unoresnl
3apOXK/AEHUS )KU3HU

https://lesson.edu.ru/lesson/eaa5c22f-

1254-4560-84a2-ab9e565f3078

29

Hctopusa 3emsu u

MeTO/Abl €€ U3y4eHUs.

JlabopaTopHas
pabota «M3y4yeHue u
OmnvcaHue
HCKOTIaeMbIX
OCTaTKOB IPEBHUX
OpPraHU3MOB»

0.5

30

Ha4yasbHble 3Tansl
OpraHuYecKou
3BOJIIOLU U

https://lesson.edu.ru/lesson/9ec4c3a8

-5763-40ed-b127-2e1b849c4222

31

IBOJIIOLIUA 3YKAPUOT

https://lesson.edu.ru/lesson/9ec4c3a8

-5763-40ed-b127-2e1b849c4222

32

OcHoOBHBIE 3Tanbl
9BOJIIOIIUH

pacTUTEJIbHOIO MUDpA.

[IpakTHyeckas
paboTta «M3yuyeHue
0COOEHHOCTeN
CTPOEHUS pacTeHUHU

0.5

https://lesson.edu.ru/lesson/429b1a0
d-c3e4-4740-9d75-b1d6fd53e2c6




Pa3HBIX OTAEJIOB»

33

OcHOBHBIE 3Talbl
3BOJIIOIUU
»KMBOTHOTO MHUpa

https://lesson.edu.ru/lesson/429b1a0
d-c3e4-4740-9d75-b1d6fd53e2c6

34

JBOJIIOLIUS
>)KUBOTHBIX.
[IpakTHyeckas
paboTta «M3yuyeHue
0COOEHHOCTEN
CTpOeHUA
MO3BOHOYHBIX
YKUBOTHBIX»

0.5

https://lesson.edu.ru/lesson/91d9d49
0-dea0-41ba-82af-5cdd171abéda

35

Pa3BuTHe KHU3HU HA
3eMJle 110 3paM U
nepuojam

https://lesson.edu.ru/lesson/a06c6cec
-72ff-4359-bb07-72c857972c83

36

MaccoBnle
BbIMUPAHUA —
3KO0JIOTUYEeCKHEe
KPU3HUCHI IPOLLIOTO

37

CoBpeMeHHbIN
9KOJIOTUYECKHUH
KPHU3UC, eT0
0COOEHHOCTHU

38

CoBpeMeHHas
cucTteMa
OpraHU4ecKoro Mupa

https://lesson.edu.ru/lesson/3212338

6-6909-40dc-9afe-eb3ec492b68c

39

OcHOBHBbIE
cucTeMaThyeckKue

https://lesson.edu.ru/lesson/3212338

6-6909-40dc-9afe-eb3ec492b68c




IpyNIbl OpraHM3MoB

40

AnTponosorus —
HayKa 0 4eJIoBeKe

41

PasBurtue
npeJiCTaBJeHUHN O
MPOUCXOXKJEeHUU
yeJoBeKa

https://lesson.edu.ru/lesson/dd16ac2
3-fddb-4c08-a329-6de2fa101073

42

MecTo yesioBeKa B
cucreme
OpPraHUYeCcKOTo MHUpa.
JlabopaTopHas
pabota «M3ydyeHue
0COOEHHOCTeN
CTpPOEHHUs CKeJieTa
YyeJIoBeKa, CBA3aHHbBIX
C IPSIMOXOXKJ eHHUEM»

0.5

https://lesson.edu.ru/lesson/49e6ffd1-
eedf-43b2-8d0b-f2f170126ftb

43

JBYKy1Me CHUJIbI
aHTpomnoreHesa

https://lesson.edu.ru/lesson/375dd55

4-099c-409f-846a-4c30dc63346d

44

CooTHolIeHUE
OUOJIOTUYECKHUX U
conMaJIbHBIX
¢dakTopoB B
aHTpoOIoreHese

https://lesson.edu.ru/lesson/4a3e94d

7-80fe-4ae2-b0cb-607d35bebf80

45

OcHOBHBIE CTaUU
aHTpoInoreHesa

https://lesson.edu.ru/lesson/9e7428a

e-a809-4407-b756-05b984c91a2b

46

[laneoreHeTrka u
majieOreHoMH1Ka

47

JBOJIIOLIUSA




COBpEMEHHOTI 0
4eJIOBEKa

YesnoBeyeckue pachbl.
[IpakTHyeckas
pabota «M3ydyeHue

https://lesson.edu.ru/lesson/6bff6946

48 3KOJIOTUYECKUX 05 -b615-49a6-a4e9-5ab6cae58048
ajlanTaluu
YyeJI0BEKa»
MeXAUCIUTIIMHAPHBI

49 € MeTOo/ibl
AHTPOIOJIOTUH

50 3apoxKJeHue U https://lesson.edu.ru/lesson/7b5d33d
pa3BUTHE 3KOJIOTUHU 5-1cfb-47db-807e-85928f9110ee
MeTo/bl 3KOJIOTUH.
JlabopaTopHas

cq pa6oTa «MU3yueHue 0.5 https://lesson.edu.ru/lesson/c10f35cc-
MEeTO/I0B 3ef0-49d0-aad6-4335c06736e0
3KOJIOTUYECKUX
hccaen0BaHUuN»

c5 jll:j;sf:jem“x https://lesson.edu.ru/lesson/7b5d33d

. 5-1cfb-47db-807e-85928f9110ee

3HaHUH JJIs YeJ0BeKa

c3 JKOJIOTHYECKHE https://lesson.edu.ru/lesson/05e291c
dakTophI 0-7a29c-47f1-b47b-1fdfe35400ed
AbuoTHueckue

c4 dakTopnl. CBeT Kak 0.5 https://lesson.edu.ru/lesson/0a5ff4ca-

3KOJIOTUYECKUN
dakTop.

baab-4770-99d5-af7010721c24




JlabopaTopHas
pa6oTa «BrisiBieHne
NPUCIIOCOOJIEHU I
OpraHM3MOB K
BJIUSIHUIO CBETa»

55

AbuoTtudeckue
dakTopBhI.
TemnepaTypa kak
3KOJIOTUYECKUH
dakTop.
JlabopaTopHas
paboTta «BbisiByieHUE
NPUCIIOCOOJEHUH
OpPraHU3MOB K
BJIMSIHUIO
TeMIepaTyphbl»

0.5

https://lesson.edu.ru/lesson/2fd03f94
-aa0b-4d7d-8e6f-c9becea28cOf

56

AbuoTuvyeckue
dakTopsl. BraxkHoCTb
KaK 3KOJIOTUYEeCKHH
dakTop.
JlabopaTopHas
pabora
«AHaTOoMHYeCKHE
0COOEHHOCTHU
pacTeHUH U3 pa3HbIX
MeCT OOUTaHHUA»

0.5

https://lesson.edu.ru/lesson/2fd03f94
-aa0b-4d7d-8e6f-c9becea28cOf

57

Cpenbl obuTaHus
OpraHMW3MOB

https://lesson.edu.ru/lesson/1fd47afe-

5243-4246-bef4-fc0f4ee9b8a7

58

Buosoruueckue




pPUTMBI

59

’KusneHnnbie GpopMbl
OpraHHW3MOB

60

buotnyeckue
dakTophI

https://lesson.edu.ru/lesson/e24d7ba

7-de89-4373-8b70-9771d8e0daSc

61

3HayeHHe
OUOTUYECKHUX
B3aMMOJeHCTBUH IJid
CyllleCTBOBaHUS
OpraHHU3MOB B cpejie
obuTaHusd

https://lesson.edu.ru/lesson/e24d7ba

7-de89-4373-8b70-9771d8e0daSc

62

JKOoJIOTHYEeCKUe
XapaKTEePUCTUKHU
NONyJISILUA

63

OcHOBHBbIE
IoKa3aTeJ
MNOMyJISILUH:
YHCJIEHHOCTD,
IIJIOTHOCTD,
BO3pacTHas U
N0JIoBasi CTPYKTypa

64

OcHOBHBbIE
IoKa3aTeJaHu
MNOMyJISILUHA:
POXK/1AaeMOCTb,
MNPUPOCT, TEMII POCTA,
CMEPTHOCTb,
MUTpal i1




JKoJiorn4yeckada

https://lesson.edu.ru/lesson/f3aef285-

65 crpykrypa £353-4682-8d76-64b6298d 1b4e
HNOMYJISIUU

66 ﬂ:j}?r:ulrn L ei https://lesson.edu.ru/lesson/al56d7a

4-2580-4f23-a777-188444dal1572
peryasinus
KpuBble pocTta

67 YUCJIEHHOCTH https://lesson.edu.ru/lesson/al56d7a
nonyasayuu. Kpussie 4-2580-4f23-a777-188444dal1572
BbKMBaHUS
JKoJioruyecKasi Huila
BU/a. JlTabopaTopHas

g  Pacora 0.5
«I[Ipucnocobsenus
CeMsIH paCTeHUH K
paccesieHUIO»

69 Bug kak cucteMa https://lesson.edu.ru/lesson/d37f471c
NONyJSLUNA -f86e-4527-befl-bdfc3c2c3fdf
3aKOHOMEPHOCTHU

70 MOBeJeHUS U
MUTPAILUH }KUBOTHBIX

71 S;::}ie:;i: . https://lesson.edu.ru/lesson/c7c57f3a-

ed3f-4459-bc73-8991f6efdc7b
GHUOLIEHO3

79 JKocHcTeMa Kak https://lesson.edu.ru/lesson/c7c57f3a-
OTKpBITasi CUCTEMA ed3f-4459-bc73-8991f6efdc7b

73 KpyroBopoT BelecTB https://lesson.edu.ru/lesson/b73fbc29

N ITIOTOK 3HEPIrvH B

-b7a7-45d9-99fa-10cef05e1d95




JKOocucremMme

74 gsg:::;;in https://lesson.edu.ru/lesson/36e6e99
d-e818-461a-be64-55294e78b12c
3KOCUCTEMbI

7e JKOJIOTUYECKH e https://lesson.edu.ru/lesson/d224f4ab
NUpPaMU/ibl -dcaf-4e28-adf9-520525b609aa

76 ansge;s?:;_ https://lesson.edu.ru/lesson/36e6e99

d-e818-461a-be64-55294e78b12c

CyKLeCCUU

[IpupoaHbie

77 ;I;ZZI;CC:‘:&ZII' ozep u https://lesson.edu.ru/lesson/dcd861a

b-41f5-4fdd-9289-5babflea91dc

peK. IKOCUCTEMBI

MOpeU U OKeaHOB

[IpuposHsble

78 ;I::;CCI:IC;?;ZII' — https://lesson.edu.ru/lesson/0274449
J1eCoB, CTeneii, 4-8497-4551-9af8-d03a5ae969¢e9
MYyCTbIHb

79 AHTponoreHHbIe https://lesson.edu.ru/lesson/c97f7a21
3KOCHUCTEMbI -0434-4d62-860a-e7926¢c6a75b5
Yp603KOCHUCTEMBI.

80 g:gg:::;:;ﬂwﬂe " 0.5 https://lesson.edu.ru/lesson/0274449
R 4-8497-4551-9af8-d03a5ae969¢e9
ypO03KOCHUCTEMBI»

a1 3aKOHOMEPHOCTH https://lesson.edu.ru/lesson/d224f4ab

dbopmupoBaHus

-dcaf-4e28-adf9-520525b609aa




OCHOBHBIX
B3aMMOJeHCTBUH
OpraHU3MOB B
3KOCHCTEMaxX

82

MexaHW3MBbI
BO3JIeliCTBUA
3arpsi3HeHUH pa3HbIX
THUIIOB Ha
CybOpraHu3MeHHOM,
OpPraHU3MEHHOM,
NOMYJIALLUOHHOM U
9KOCUCTEMHOM
YPOBHAX

83

Buocdepa —
obulenaHeTapHast
060/104Ka 3eMJIn

https://lesson.edu.ru/lesson/1a9cc5eb
-5f59-447a-93b2-73ab470d8568

84

Yyenue B. U.
BepHazckoro o
o6uocdepe

https://lesson.edu.ru/lesson/1a9cc5eb
-5f59-447a-93b2-73ab470d8568

85

3aKOHOMEPHOCTH
CylleCTBOBaHMS
o6uochepsnl

https://lesson.edu.ru/lesson/88c47bd

b-bbe6-4898-9cc2-e7b8a2175dab

86

KpyroBopoTsl
BelleCTB U
O6HOoreoxXuMHuYeCcKUe
LUKJIbI

https://lesson.edu.ru/lesson/88c47bd

b-bbe6-4898-9cc2-e7b8a2175dab

87

30HaJIbHOCTb
6uocdepbl. OCHOBHbIE




OMOMBI CyIIU

88 YcTOoHYUBOCTD https://lesson.edu.ru/lesson/b73fbc29
o6uochepsnl -b7a7-45d9-99fa-10cef05e1d95
89 253232:?;?;6 https://lesson.edu.ru/lesson/8cc24f48
-8636-4a51-2a94-126651e54ccc
NPUYUHBI
90 EZ;?E:E::;E https://lesson.edu.ru/lesson/8cc24f48
-8636-4a51-2a94-126651e54ccc
o6uochepy
AHTpOIOreHHoe
91 BO3/leHCTBHE Ha https://lesson.edu.ru/lesson/6231556
pacTUTENbHbIN U e-13f5-4ffe-ba2a-21a490fd5156
KUBOTHBIA MUP
92 OXpaHa npHpoAb! https://lesson.edu.ru/lesson/6231556
e-13f5-4ffe-ba2a-21a490fd5156
OCHOBHbIe MPUHIUIIBI
93 g;:;i:ﬁzom https://lesson.edu.ru/lesson/dfdeeae5
-bc9b-4b8d-ae4f-beebecad09eb
YyeJi0BeYecTBa U
IPUPO/bI
PanyoHasibHOe
94 Eiﬂii'i(;?:;feom}m https://lesson.edu.ru/lesson/dfdeeae5
-bc9b-4b8d-ae4f-beebecad09eb
OHOJIOTUYECKOT O
pa3Hoo6pasusa 3eMyu
060611eHHe IO TEME
95 «MukpoaBosOLUA U

eé pe3yJIbTaThI»




96

060611eHHe IO TEME
«MakposBoJirouUs 1
eé pe3yJIbTaThbI»

97

060611eHHe IO TEME
«IIpoucxoxaeHue u

pa3BUTHE )KU3HU HA
3eMJiie»

https://lesson.edu.ru/lesson/1325ce2
3-61f0-417a-92ea-e8c02ea8a495

98

060611eHHe IO TEME
«IIpoucxoxaeHue
Yyesi0BeKa —
aHTpPOIMOTeHe3»

99

060611eHHe IO TEME
«IKOJIOTHS — HAyKa O
B3aMMOOTHOLIEHUSIX
OpraHU3MOB»

https://lesson.edu.ru/lesson/490cf3c2

-7dda-46b0-868d-b944e879388a

100

060611eHHe IO TEME
«OpraHu3Mbl ¥ cpejia
oOUTaHUA»

101

O6o06I111eHHe 10 TEME
«JKOoJIoTHUS BUJIOB U
NONYJIALUHA»

102

O6o06111eHHe 10 TeEME
«buocdepa -
rjio06ajbHad
3KOCHCTEMa»

https://lesson.edu.ru/lesson/c2ccb94a

-5b5d-4b61-b56b-cd15c7218d52

OBLIEE KOJIMYECTBO
YACOB I10 [TPO'PAMME

102

7.5




ITPOBEPAEMBIE HA EI'3 10 BUOJIOT'MU TPEBOBAHHUA K PE3YJ/IbTATAM
OCBOEHMA OCHOBHOM OEPA30BATEJ/IbHOM ITPOTPAMMBI CPEJJHETO OBILIETO

OBPA30BAHHA

Kog,
poBepsAeMoro
TpeGoBaHMSA

IIpoBepsieMble Tpe6GOBaHMS K NPeAMETHBIM pe3y/ibTaTaM
0CBOEHMS OCHOBHOM 06pa30oBaTe/IbHOM NPOrpaMMbl CpeiHEro
o01ero o6pa3oBaHus

CoopMUPOBAaHHOCTh 3HAHUKM O MeCTe M pPOJM OUOJIOTUM B
CUCTEMEe eCTEeCTBEHHbIX HayK, B pOpPMHUPOBAHMU COBpPEMEHHOM
eCTeCTBEHHOHAyYHOW KapTHHbl MHpa, B MO3HAaHUM 3aKOHOB
NPUPOABI U PELIeHUU )KU3HEHHO BaXKHBIX COLIUAJIbHO-3TUYECKUX,
9KOHOMMYECKHX, 3KOJIOTUYECKUX TMpobJieM 4YesoBeyecTBa, a
TaKXxe B pelieHuu BOIIPOCOB paLMOHAIBHOTO
NPUPOJOMNOJb30BaHUs, B  (GOPMHUPOBAHUM  I|€HHOCTHOTO
OTHOIIEHUs K TIpUpOJe, OOILecTBy, 4YeJOBEKy; O BKJIafe
POCCHUCKHUX M 3apyOeXHbIX YYEHBIX — OHOJIOTOB B pas3BUTHE

OUOJIOTUU

BiajieHre cucTeModl 3HAaHHWU 06 OCHOBHBIX METO/aX HAy4YHOTO
MO3HAHMS, MCIOJIb3YyEMbIX B OHOJOTHYECKUX MCCIeL0BaAHUAX
)KUBBIX OOBEKTOB UM IKOCHUCTEeM (OMMCaHUE, HU3MepPEHHUE,
NpoBeJieHUe HAOJII0JIEeHUI); cloco6aMU BbISIBJEHHUS U OLl€eHKHU
AHTPOIOreHHbIX U3MEHEHUH B IPUPO/IE.

YMeHue BBIJIBUTaTh TUIIOTE3HI, NpOBEPATH 1704
3KCIIepUMEHTAJbHbIMU  CpeJAcTBaMH,  GOpMyJaupys  IeJb
MCC/IeJIOBAaHUS], AHAJU3UPOBATh IMOJIyUeHHbIE pe3yJibTaThl H
JleJlaTh BBIBOJbI.

BbisiBJIeHHE 3aBUCMMOCTH MEX[y HCCIe[yeEMbIMHA BeJUYUHAMH,
00bsICHEHHE TIOJIyYEeHHBbIX pe3yJbTaToOB U QopMyupoBaHUe
BbIBOJIOB C MCIIOJIb30BAHWEM HAY4YHBIX TMOHSTHH, TEOpHUH U

3aKOHOB

YMeHUe BJIaJIeTh CUCTEMOM OHUOJIOTMYECKUX 3HAHUH, KOTOpas
BKJ/IIOYAET: OCHOBOIIOJIAraroliyMe OHOJIOTUYEeCKUe TepMHUHbI U
MOHSATHUS (PKU3Hb, KJIETKA, TKaHb, OPTaH, OPTaHU3M, BUJI, OMYJIALHS],
JKOCHCTeMa, OHOLEHO03, 6uochepa; MeTabONU3M, TOMEOCTas3,
KJIETOYHbI HWMMYHUTET, OHOCUHTe3 0eJsika, OHUOIMOJIMMEpHI,
JIUCKPETHOCT, CaMOperyJisiys, CaMOBOCIIPOM3BEIEHHE,
HacAeICTBEHHOCTb, W3MEHYHUBOCTb, 3HEPro3aBUCUMOCTb, POCT U

pa3BUTHE);




O6uoJioTUYeCcKHe Teopuu: kjaeToyHas Teopus T. llIBanHa, M.
lllneknena, P. BupxoBa; KJIOHa/bHO-CeJIEKTUBHOIO UMMYHUTETA
[I. Opaux, WM. MedyHuKOBa, XpPOMOCOMHasd  Teopus
HacseLcTBeHHOCTH T. MopraHa, 3aKOH 3apO/bIleBOro CX0ACTBa
K. bapa, sBosionuoHHasa Teopusa Y. /[lapBUHA, CHUHTeTUYeCKas
TeopUs 3BOJIIOLIMH, Teopusa aHTponoreHesa Y. /lapBuHa; Teopus
ouoreoneHnosa B.H. Cykauéra; yuenue H.WU. BaBusoBa o neHTpax
MHOroo6pasuss ¥ MpPOUCXOXKJEHUs KyJbTYPHBIX pacTeHUH,
y4yenue A.H. CeBepuoBa 0 NyTAX M HaNpaBJIEHUAX 3BOJIIOLIUH,
y4yeHue B.W. BepHajckoro - o 6uocdepe);

3aKOHbl (eAMHOOOpa3uWsi MOTOMKOB TMEpPBOr0 IMOKOJIEHHS,
paclienieHusa  NPU3HAKOB, HE3aBUCMMOIO  HacJeJ0BaHUA
npu3sHakoB [. MeH/eid; cLiellJIeHHOr0 Hac/JeJOBaHUA IIPU3HAKOB
W HapylleHHUs clenseHus redos T. MopraHa; romMosioruyecKux
pAJOB B HacJeACTBeHHOM u3MeH4YMBocTu H.U. BaBusoBa;
reHetuyeckoro paBHoBecus /JDx. Xapau u B. BaiiHGepra;
3apoapiieBoro cxojctBa K. bapa; 6uoreHeTHyeckuid 3akoH 3.
['ekkess1, @. Mrosiepa);

NPUHLHUINBI (YUCTOTBI FAMeT, KOMILJIEMEHTApHOCTH);

npaBuia (MuHuMyMa lO. Jlubuxa, 5KOJIOTMYECKOW NHUPaAMU/ibl
4yrceJi, 6MOMacCChl ¥ SHEPTUU);

rumnoTessbl (koauepBaTHoU A.W. OnapurHa, mepBUYHOr0 6yJiboHa [IK.

Xosgeitna, mukpocdep C. Dokca, pubosuma T. Uek)

Ymenue pemaTb MONCKOBBIE OHOJIOTUYECKHE 3ala44; BBIABJIATD
MNPpHUYNHHO-C/IeACTBEHHbIE CBA3HU Mexay ncciaegyeMbiMu
OHOJIOTHYECKUMU O6'beKTaMI/I, nponeccaMu M ABJIEHUAMU; Ae€J1aTb
BbIBOJIbI 1 IPOTHO3bI HA OCHOBAHHWHU ITOJIY4€HHBIX PE€3YJIbTATOB;

COCTaBJIATb T€HOTHUIIMYECKHUE CXeMbl CKpPpEUIWBAHUA [AJId PA3HBIX
THUIIOB HacdJeJOBaHHWA IIPU3HAKOB Yy OpPraHU3MOB, COCTAaBJIATb
CXeMbl II€EpeHOCa BeleCTB MW 3HEPruh B 3SKOCHCTEMaX (uerm

[MNTaHHWA, MK EBBIE CeTI/I)

YMeHUe yCTaHaBJMBAaTb B3aUMOCBSI3U MeEXJy CTPOEHHEM H
GYHKUMSAAMU: OpraHoOM/I0B, KJE€TOK pa3HbIX TKaHeH, opraHaMHu U
CUCTeMaMH OpPraHOB Yy pacTeHHUH, )KUBOTHBIX U YeJIOBEKa; MeXAY
TanaMyd OOMeHa BeleCcTB; 3TalMaMH KJIEeTOYHOTO IUKJIA H
’)KU3HEHHBbIX I[UKJIOB OPTraHU3MOB; 3TallaMH 3MOPUOHAJIBHOTO
pa3BUTHS; TeHOTUNIOM U peHOoTUnoM, GeHOTUNIOM U daKTopaMH

cpeanl 06I/ITaHI/IH; InpoueccaM 3BOJIIOLIWH; ABUKYIIMUMHU CHJIaMH




dHTpOIIOreHe3a; KOMIOHEHTAaMHW pPa3JIMYHbIX 3KOCUCTEM H

HpI/ICHOCO6HeHI/IHMI/I K HUM OpraHru3MoB

YMeHUe BbIEATD CyLleCTBEHHbIE TPU3HAKU:

CTpOEHHS  BUPYCOB, KJETOK IPOKAPUOT W  3yKApHOT;
OJHOKJIETOYHBbIX W MHOTOKJ/JETOYHbIX OpPraHUM3MOB, BH/OB,
OMOreoLeHO30B, 3KOCUCTEM U 6HUOChepbl; CTPOEHUS OPTaHOB U
CUCTEM OPraHOB pACTeHUH, >KUBOTHBIX, YeJIOBEKa; NMPOLECCOB
’KU3HEEesATEeJbHOCTH, MPOTEKAWLUMX B OpPraHU3MaxX pacTeHUH,
)KUBOTHBIX U 4YeJIOBEKAa; OWOJIOTUYECKUX MPOLLECcCOB: 0OMeHa
BellecTB (MeTab0/1M3M), MHPOPMAIUK U NIpeBpalleHUsI SHEPTUH,
OpoxeHUs, aBTOTPOPHOTO U reTepoTpodHOro THUIIOB NMUTAHUS,
doTOCHMHTE3a M XeMOCHHTEe3a, MUTO3a, Mel03a, raMeToreHesa,
3MOpHoOreHesa, NOCTIMOPUOHAJIIBHOTO Pa3BUTHUS, Pa3MHOXKEHHS,
MHJAWBUAYAJbHOTO  pa3BUTUSI  opraHusma  (OHTOreHesa),
B3aUMO/IeHCTBUS F'eHOB, reTepo3uca; JJeMCTBUN UCKYCCTBEHHOTO
0TO60pa, CTAOU/IM3WPYIOILEro, JBWXKYILIETO0 W pa3pblBalollero
€CTeCTBEHHOT'0 0T60pa; a/lJIONaTPUYECKOT0 U CUMIATPUYECKOTO
BU/000PA30BaHUsl; BJMSHUS [ABIKYLMX CUJ 3BOJIIOLHUM Ha
reHoQOH[, NOMyJsSLHUH; MPUCIOCOOJIEHHOCTU OpPTraHU3MOB K
cpefie O00OWMTaHUSA, 4YepeJOBaHHWA HaNpaBJeHUW 3BOJIIOLUY;

KpyroBopoTa BeleCTB U IIOTOKA 3HEPIruH B 3KOCUCTEMAX

ChOopMHUPOBAaHHOCTb  yMeHHUSI  BbIJIeJIITb  CYLIECTBEHHbIE
NpU3HAKU BHUPYCOB, KJETOK MPOKAPHUOT M  3yKApHOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOYHbIX OpPraHM3MOB, BH/OB,
6MOreoL,eHO30B U IKOCUCTEM; OCOOEHHOCTH MPOLEeCCOB 0O6MeHa
BellleCTB U IMpeBpallleHUs] 3HEPruu B KJieTKe, POTOCHUHTE3Q,
IJIaCTUYECKOTO W 3HEepPreTUYecKoro oOMeHa, XeMOCHHTe3a,
MHTO03a, Meno03a, OIJIOAOTBOPEHUS], Pa3BUTHUSI U Pa3MHOKEHMUS,
WHJWBU/YaJbHOTO pa3BUTHUS OpraHrM3Ma (OHTOreHe3a), 60pbObI
3a CylIeCTBOBaHME, €CTECTBEHHOTO OT60pa, BU000pa3oBaHUS,
IPHUCIOCOOJEHHOCTU OPTraHU3MOB K CpeJle OOUTAHUs, BJIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTpPONOTeHHbIX UW3MEeHEeHUH B
9KOCUCTEMax CBOEH MECTHOCTH, KpyroBOpOTa BeLIEeCTB H

npeBpallleHHsl SIHEpPruH B 6uochepe

Ymenue HCIIOJIb30BATb COOTBETCTByKOLIHE dPryMeHTHI,
6Honornqecxy}o TEPMHUHOJIOTHUIO H CUMBOJIUKY AJIA
AO0Ka3aTeJIbCTBA POACTBA OPraHM3MOB PA3HbIX CUCTEMATHUYECKHUX

TPyIN; B3aMMOCBSI3U OPraHU3MOB U CpeJibl 0OUTaHUS; eJUHCTBA




4yeJIOBEYECKHX pac; HEO6X0JUMOCTHU 30pOBOro o6pasa >KU3HHY,
COXpaHeHHUs pa3Hoo6pa3vs BUJOB U 3KOCUCTEM KaK YCJI0BUSA

COCylIeCTBOBAHHUA NMPHUPOABLI U HeJIOBEYECTBA

YMeHUe KpUTHYECKU OLleHWBAaTh UHGOpPMAL U0 OUOJOTUYECKOTO
CoZlepKaHUs; UHTepIpeTUpPOBaTb  3THYECKHEe  aCleKThl
COBpPEMEHHBIX  HUCCIe[JOBAaHUM B  OUOJIOTMH, MeJULHHE,
OMOTEXHOJIOTMH; pPAacCMaTpPUBATh TJIOGAJbHBIE 3KOJOTHYECKHe
npo6JieMbl COBpEMEHHOCTH, OPMUPOBATH [0 OTHOIIEHUIO K HUM

COOCTBEHHYIO MO3UILUI0




INEPEYEHD 3JIEMEHTOB COAEPKAHUA, IPOBEPAEMbIX HA ET3 110 BUOJIOTHHA

Kog,

IIpoBepsieMblii 3/IEMEHT COJEePKaHUS

Buosiorus kak Hayka. 2KuBble CUCTEMBI U UX U3yYeHHE

1.1

CoBpeMeHHasi 6UOJIOTUSI — KOMIJIEKCHAs HaykKa. buoJsiornyeckue HayKd U
u3ydyaeMble HUMU TMpobsieMbl. @DyHJamMeHTa/sbHbIE, MPUKIAJHbIE U
IOV CKOBbIe HayYHbIe UCC/IE/JOBAHUS B GUOJIOTHH.

3HayeHHWe 6uosiorid B (GOPMHUPOBAHUM COBPEMEHHOW €eCTeCTBEHHO-
Hay4HOW KapTUHbI Mupa. [Ipodeccuy, cBsizaHHbIE ¢ GUOJIOrHeN. 3HAaYeHHe
OUOJIOTUH B NMPAKTUYECKOU JIeITeJIbHOCTH YesI0BeKa: MeJUIIMHE, CeJIbCKOM

X034WCTBe, IPOMBILIJIEHHOCTH, OXpaHe NPUPO/ibl

1.2

JKuBble cucTeMbl Kak NpeaMeT H3y4yeHUs1 GUOJOTHU. CBOWCTBA >KHUBBIX
CUCTEM: eJWHCTBO XMUMHUYECKOr0 COCTaBa, AUCKPETHOCTb U LEJOCTHOCTb,
CJIO’KHOCTbD U yHnopsi/l04eHHOCTh CTPYKTYPBbI, OTKPBITOCTb,
caMoopraHu3alus, CaMOBOCIIPOU3BEJIEHHUE, pa3ApaXKUMOCTh,
M3MEHUYUBOCTb, POCT U pa3BUTHE.

YpOoBHHM oOpraHu3andu >KUBBIX CHUCTEM: MOJIEKYJISIPDHbIHA, KJIETOYHBIH,
TKaHeBbll, OpPraHWU3MEHHbIH, MONYJALUOHHO-BUJOBOW, 3SKOCUCTEMHBIN
(buoreoneHoTUYECKUI ), 6UOChepHbIit. [IpoLiecchl, TpoUcxoAsIve B XKUBbIX
cuctemax. OCHOBHbIE MPHU3HAKHU KUBOT0. 2KM3Hb Kak ¢popMa CyllecTBOBaHUSA

MaTepHuun

1.3

MeToabl 6uosiorMueckoil Hayku. HabustofieHue, uaMepeHue, SKCIEPUMEHT,
CUCTeMaTH3alusl, MeTaaHa/au3. [loHATHMe O 3aBUCUMON M He3aBUCUMOM
nepeMeHHOW. [lnaHMpoBaHMe 3KcnepuMeHTa. [locTaHOBKa M NpoBepkKa
runorte3. HysneBasa rumnoresa. [loHAaTHe BBIOOPKM U €€ JJOCTOBEPHOCTD.
Pa36poc B 6uosiornyeckux JaHHbIX. OleHKa JOCTOBEPHOCTH MOJIyYEeHHBIX
pe3ynbTaToB. [[pUUNHBI UCKAXKEHUs pe3yJIbTATOB 3KCcIepuMeHTa. [loHsATHE

CTAaTHUCTHUYECKOI'O TeCTa

KneTka kak 6uosioruyeckas cucteMa

2.1

KneTtka - cTpyKTypHO-QyHKIMOHa/JbHasA eJUHULA kuBoro. Hcropusa
OTKpBITUS KJeTKH. PaboTbl P. I'yka, A. JleBeHryka. Kinetounas Teopus (T.
[lIBanH, M. Ulneitgen, P. BupxoB). OcHOBHbIE MOJIOXXEHUSI COBPEMEHHOU
KJIETOYHOU TEOPHUH.

MeToabl MOJIEKYJISPHOM W KJETOYHOM OUOJIOTMU: MHUKPOCKOMMS,
xpoMaTorpadus, anexkTpodopes, MeTOo/, MeYeHbIX aTOMOB,

anddepeHuasbHoe eHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHHE KJIETOK

2.2

XUMHYEeCKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJbTPAaMUKpPO3JIEMEHTHI.




Bosa u eé poJib Kak pacTBOPUTEJIS], peareHTa, yuacTue B CTPYKTypHUPOBaHUHU
KJIeTKH, TeIJloperyasanuu. MuHepajibHble BellecTBa  KJIETKH, UX
6uosioruyeckasi poJib. Pojib KATUOHOB M aHUOHOB B KJIETKE.

Buosiornueckrve mnosuMepbl. benkd. AMHHOKMUCIOTHBIM COCTaB OEJIKOB.
CTpykTyphl 6eJIKOBOU MoJieKyJibl. [lepBUYHas CTPYKTypa 6eJika, enTuHas
CBSI3b. BTOpu4Has, TpeTHWyHas, 4YeTBepTHUUYHAsl CTPYKTYphbl. JleHaTypanus.
CBoiicTBa 6enkoB. Kiaccudukanusa OesikoB. buosiorndyeckve QyHKUHH
OeJIKOB.

YraeBobl. MoHOCaxapuzpbl, Ucaxapybl, 0JIMrOCaXapyu/ibl U OJIMCaXapU/bl.
O6uMii maH CTpoeHUs U (QPU3UKO-XMMHUYECKHe CBOMCTBA YrJIeBOJIOB.
Buosiornueckre QyHKIUU YTIEBOOB.

Jlunuael.  T'uapodunbHO-ruApoPoOHBIE  cBoMcTBAa.  Kiaccudukanus
JIMIIUJIOB. Tpurauuepuppi, bochonunupbl, BOCKHY, CTepPOU/bL
Buosiornueckrve QyHKUUM JaUNKAo0B. OOLHe CBOWCTBA OHUOJIOTUYECKUX
MeMOpaH - TEKy4ecCTh, CIOCOOGHOCTD K CaMO3aMbIKaHHIO,
NOJIyIPOHHUIIAEMOCTb.

HyksnenHoBble kucaotbl. JJHK u PHK. CTpoeHre HyK/IeWHOBBIX KHCJOT.
Hykneotuapl. [lpuHIyMn KoMmIieMeHTapHocTH. [lpaBusiio Yapradda.
Ctpyktypa JJHK - aBoiiHas cnupasib. MecToHaxoX/aeHue U GUO0J0TUYECKUE
¢yuknuu JAHK. Bugbsl PHK. ®yukuuu PHK B kieTke.

Ctpoenue mosekysbl AT®. Makpoapruueckue cBsi3u B MoJekysie ATO.
buosiorndeckre o¢yHkuuu AT®. BoccTaHOBJeHHble NEPEHOCUYUKH, UX
¢yHKk1MM B KaeTKe. CekBeHupoBaHue JIHK.

CTpykTypHasi 6HMoJIOTUsl: OUOXMMUYECKHe U OModU3UYeCKUe UCCIeJ0BAaHUS

COCTaBa ¥ MPOCTPAHCTBEHHOU CTPYKTYPbI 6UOMOJIEKY T

2.3

Tunbl KJeTOK: 3yKapuoTHYecKas M NpokapuoTudeckad. CTpyKTypHO-
dyHKIIMOHa/JIbHbIe 00pa30BaHUSA KJIETKU.

CTpoeHue nNpOKapUOTHYECKOW KJeTKU. KiieTouHasi cTeHka 6GakTepuil U
apxeil. OcOGEHHOCTHM CTpOeHUsi TreTepoTpoGHOM H  aBTOTPOdHOU
IPOKapUOTHYECKUX KJIeTOK. MecTo U poJib IPOKAapHUOT B GMOL|eHO3ax.
Ctpoenue U $YHKLIMOHMpOBaHUe 3YKapHUOTHYEeCKOHN KJIETKH.
[l1a3mMaTuyeckass MeMb6paHa (miasmasemma). CTpyKTypa mjaa3MaTU4YeCKON
MeMOpaHbl. TpaHCHopT BellecTB 4Yepe3 I[JIa3MaTUYeCKyl0 MeMOpaHy:
naccuBHbIM (AudPy3us, odbseryéHHas AudPysus), akTUBHbIN (MepBUYHBIN
Y BTOPHUYHBIM aKTUBHBIA TpaHcnopt). [losynpoHuIlaeMoCcTb MeMOpaHbI.
Pab6oTa HaTpui-Ka/MeBOro Hacoca. JHJOLMTO3: MUHOLUTO3, ParonuTos.
Jk3ouuTo3. KitetouHas creHka. CTpykTypa U QYHKLIMU KJIETOUHOW CTEHKH

pacTeHUM, rpuboB.




Hurtonuiasma. Lluto3zonb. Uutockener. /IBrxkeHue uuToria3Mmbl. OpraHouabl
ka1eTKU. OlHOMeMOpaHHble OPTaHOU/bI KJIETKU: IH/J0IJIa3MaTH4YecKas CeThb
(3M1C), ammapat ToabMKH, JU30COMBbI, HUX CTpoeHHWe U (PYHKIMU.
B3auMocBsI3b  OJHOMeMOpaHHBIX  OpraHouZ0B  kJeTKu. CTpoeHHe
rpaHyJispHOro peTHUKyayMa. CHHTe3 pacTBOpUMBIX O6eskoB. CHHTE3
KJIeTOYHbIX MeMOpaH. [yiagkuil (arpaHyJsisipHbli) 3H/OIMJIa3MaTUYECKUHN
petukyayM. CekperopHasa ¢yHKuusa anmapata [oabmxu. TpaHcmopt
BellleCTB B KJieTKe. BakyosM pacTUTeNbHBIX KJIeTOK. KJIeTOYHBIM COK.
Typrop.

[To/lyaBTOHOMHBIE OPTaHOU/AbI KJIETKW: MUTOXOH/IPUH, IIJIaCTU/BI.
CTpoeHue ¥ QyHKIIMU MUTOXOHJPUM U IacTU/,. [lepBrUYHbBIE, BTOPUYHBIE U
CJIOXKHBble TJIAcTU/Jbl (QOTOCMHTE3UPYIOUIUX 3YKAapUOT. XJIOPOIJIACTHI,
XPOMOIIJIACTBHI, JIEUKOIJIACTHI BBICLUIUX PACTEHUH.

HemembOpaHHble opraHoW/ibl KaeTku CTpoeHue U QYHKIIMU HeMeMOpaHHBIX
OpraHoOUZOB KJeTKU. PubocoMbl. MukpoduiameHThl. MblllleyHblE KJIETKHU.
MukpoTpy6ouku. Knetounsiii nieHTp. CTpoeHUe U [ BUXKEHHE KIYTHKOB U
pecHu4eK. MUKpOTpY60YKHY IUTOIIa3Mbl. LleHTpuoIb.

Appo. O6os0uka A/ipa, XpOMATHH, KapyoIlJIadMa, AApPBIIIKHY, UX CTPOEHHUE U
byHKIHM. AnepHbii 6eJIKOBBIU MaTpPUKC. [IpocTpaHcTBeHHOE
pacnoJiokeHue XpOMOCOM B HHTepdasHOM sAzape. benku xpomaTuHa -
TMCTOHBI.

Knetounble Bk/Io4YeHus. CpaBHUTeJIbHAsA XapaKTEpPUCTHUKA  KJIETOK

3yKapuoT (pacTUTENbHOM, })KHBOTHOM, TPUOHOM )

2.4

AccumunAnua U JUCCUMMJALMA - JABe CTOPOHBI MeTabosu3Ma. TUIbI
obMeHa BellleCTB: aBTOTPOPHBIN U reTepoTPOPHBINA. YUacTHue KUCI0poJa B
oOMeHHBbIX  IpoleccaXx. JHepreTuyeckoe  obecleyeHUe  KJETKHU:
npeBpaujeHrue AT® B o6MeHHbIX npoleccax. PepMeHTAaTUBHBIN XapaKTep
peakuui KjeToyHoro Metabosinama. PepMeHTH], UX CTPOEHUE, CBOMCTBA U
MexaHu3M  JedctBusa.  KodepmenThl.  OTinuusa  depMeHTOB  OT
HeOpraHWYecKHX  KaTajJu3aTopoB.  besKu-akTUBaTOpbl U OesIKU-
MHTUOUTOPBI. 3aBUCMMOCTb CKOPOCTHM (epMeHTAaTUBHBIX peakUUdl OT
pa3/JIMuHbIX PAKTOPOB.

[lepBUYHBINA CMHTE3 OpraHUYeCcKUX BelllecTB B kjeTke. PoTocuHTe3. Posib
XJIOPOIJIaCTOB B mpouecce ¢oTocuHTe3a. CBeToBasg M TeMHOBasA (asbl.
[IpogykTUBHOCTL QoTOoCHHTe3a. BiMaHMe pasau4HBIX (AKTOPOB Ha
CKOpoCTb $OTOCUHTE3a. 3HaueHHe GPOTOCHHTE3A.

XeMOCUHTES. PasHoob6pasue OpPraHU3MOB-XeMOCUHTETHUKOB:

HUTpUPUIMpPYIOIIMEe  OaKTepuH,  Kejie300aKTepuH,  CepobaKTepHUH,




BOJIOPO/IHbIE GaKTepUU. 3HAUEHHE XEMOCUHTE3a.
AHaspo6Hble opraHu3Mbl. Buabl 6poxkeHus. [IpoAyKTbl GpOXKEHUS U UX
HCII0JIb30BaHHE YeJI0BEKOM. AHa3pOOHble MUKPOOPTaHU3Mbl KaK 06'bEKThI

OMOTEXHOJIOTUU U BO30OyUTENN O0JIe3HEN.

AspobHble OpraHH3MBbl. JdTanbl 3HEpPreTU4EeCKOro obMeHa.
[logroToBUTEbHBIN 3Tan. [JIMKOJAM3 - OGECKUCJO0pPOJHOE pacliellieHue
IJIIOKO3BI.

BroJsiornyeckoe oKHcCJIeHUe, UM KJIEeTOYHOe JbIXxaHue. Posib MUTOXOHAPUI
B Ipoleccax 6GUOJOTMYECKOro OKucaeHUs. LUKinyeckWe peakLHH.
OkucnutenbHoe ¢ochopunupoBaHue. [IpenmymiectBa aspoGHOTO MNyTH
obMeHa BelecTB mepej; aHa3POOHBIM. JPPEKTHUBHOCTb IHEPTETHYECKOTO

obMeHa

2.5

Peakuuu MaTpu4HOro cuHTe3a. [[pUHIIUN KOMIIJIEMEHTAPHOCTH B pEaKLUAX
MaTPUYHOrO CHHTe3a. Peanusanus HacjleACTBEHHOUW HHQOpMaILMU.
['eHeTHYecKUMH KOJ, ero CBOMCTBAa. TpaHCKpUNLUSA — MAaTPUYHBIA CHUHTE3
PHK. [IpruHLUIIB TPaHCKPUIILIAU: KOMILJIEMEHTApPHOCTb,
aHTUNApa/JIeJIbHOCTb, ACUMMETPUYHOCTb. TpaHCAAUUsS U eé 3Tambl.
Yuactue TpaHcnopTHbix PHK B 6uocHHTe3e Geska. YcioBUSA GUOCHHTE3a
6eska. KogupoBaHue aMUHOKUCIOT. Posib pr6ocoM B 6MOCHHTE3e GeKa.
Opranusanua reHomMa y NpOKapHUOT U 3yKapuoOT. Perynfnusa akTUBHOCTHU
reHoB y npokapuoT. ['mnotesa onepoHa (P. XKakob6, XK. Mano). Perynsanus
0O6MEHHBIX IPOLECCOB B KJIeTKe. KyieTOuHbIN roMeocTas.

Bupycbl - Hek/JeToyHble (OpPMbI KU3HU U OOJUraTHble MapPa3UTHI.
CTpoeHHe NPOCTHIX U CJI0XKHBIX BUPYCOB, pETPOBUPYCOB, 6aKTEpUOParos.
BupycHble 3a60/1eBaHUS YeI0BeKA, KUBOTHBIX, pacTeHu. CIIKU/, COVID-19,

conMraJibHble U MEANITNHCKHUE l'IpO6JIeMbI

2.6

KneToyHbld LUMKJ, ero mnepuoAbl U peryasauusa. UHTepdasa U MUTO3.
Oco6eHHOCTH NpPOLeccoB, NPOTeKAWILUX B UHTepda3e. [loAroTOBKA KJIeTKH
K fAeseHMI0. [IpecuHTeTHYeCKUH (IOCTMUTOTHUYECKUI), CUHTETUYECKUH U
NOCTCUHTETUYECKUH (IPEMUTOTUUECKHI) Iepuobl UHTEpPPa3bl.
Matpuunbin cuHTe3 /JIHK - pennukauuda. [punpuner pensinkanuu /JHK:
KOMILJIEMEHTAPHOCTb, II0JIyKOHCEPBAaTUBHBIN CUHTE3,
aHTUINIapa/l/IeIbHOCTh. MexanusMm  pemsivkanuu  JHK.  Xpomocombl.
CtpoeHune xpoMocoM. TesoMepbl U TesoMepa3a. XPOMOCOMHBIM Habop
KJIeTKM — KapuOoTHull. [JMIJIOWAHBIM U TanJIOuJHbIA HabOpbl XPOMOCOM.
['omoJsiornyHbIe XpoMOCOMEI. [10J10BbIe XPOMOCOMBEI.

Jenenue kjgeTkn - MuUTO3. CTaJMM MHUTO3a MU IPOUCXOAALIHE B HUX

Impoueccol. Tunbl MHUTO3a. KapI/IOKI/IHGB N IHUTOKHHES. buosiornyeckoe




3HaueHWe MHUTO3a. Peryasnuds  MHUTOTHYECKOTO  I[MKJIA  KJETKH.
[IporpamMmupyemMasi KJieTo4Hasi TubeJib — anonTo3.

CDYHKLU/IOHaJIbHaH reHOMHKa

OpraHusM Kak 61oJiorhyecKasi cucTeMa

31

OfHOKJIeTOYHbIe, KOJIOHWAJIbHblEe, MHOTOKJIETOYHble OpraHu3Mbl U
MHOTOTKaHeBble OpPraHU3Mbl.

@®opMbl pa3MHOXKEHHSI OPraHU3MOB: OecrnoJsioe (BKJII0Yasi BereTaTUBHOE) U
nosioBoe. Buzapl 6ecrnosioro pasMHOXKeHUs: IOYKOBaHHWeE, CIOPYJsALUS,
dparMeHTanus, KJIOHUPOBaHUE.

[losioBoe pasmHoOkeHUe. [losoBble KieTKH, Wau rametsl. Meno3. Ctaguu
Menosa. [loBegenne xpomocom B Merose. KpoccuHrosep. buosioruyeckui
CMBIC/I Mel03a U M0JIOBOro npouecca. Melio3 U ero MecTo B XU3HEHHOM
LJMKJIe OPraHU3MOB.

[IpeasapogpiieBoe pasBuTHe. [‘ameToreHes y >KUBOTHBIX. [losioBble
xeJsie3bl. O6pa3oBaHMe U pa3BHUTHe MOJIOBbIX KJeToK. CliepMaToreHes U
ooreHes. CTpoeHUe MOJIOBBIX KJeTOK. OMJOJOTBOpeHHEe U 3MOpPUOHATIbHOE
pa3BUTHE KUBOTHBIX. CIOCOOBI OIJIOJOTBOPEHUS: HapyKHOE, BHYTPEHHEE.
[TapTeHoreHes.

WHpuBUAyasbHOEe  pa3BUTHE OpraHM3MOB (oHTOreHe3). Craguun
3MOpUoreHe3a >KUBOTHBIX (Ha mpuMepe JAryumwkd). [pobseHue. Tumbl
Jpo6yieHrsi. OcOGEHHOCTU [po6JieHUs] MJIEKONWUTAKIIUX. 3apo/iblilieBble
JIUCTKU (TracTpyssauusa). 3akjajika OpraHOB M TKaHeW M3 3apo/bllIeBbIX
JIUCTKOB. B3avMMHOe BIMAHMe 4YacTed pa3BUBAWOIIETroCsd 3apoJbllla
(aMbproHasbHasA MHAYKLUMA). 3akaajika IJlaHa CTPOEHMUs >KMBOTHOIO KakK
pe3y/JbTaT HUepapxUYecKUX B3aMMOJEWCTBUM TeHOB. BinaHue Ha
3MOpHOHATIbHOE pPa3BUTHE PA3/IMUHBIX PAaKTOPOB OKPYKaIOLL e cpesbl.

Poct ¥ pasBuTue XUBOTHBIX. [locTaMbpuoHaibHbIA Nepuod. [Ipsmoe u
HelnpsiMoe pa3BUTHe. Pa3BuTHe ¢ MeTaMOpPO30M y OGECrHO3BOHOYHBIX U
II03BOHOYHBIX »KMBOTHBIX. BHo/I0rMYeckoe 3Ha4YeHHe NPSAMOTo U HEMpsMOro
pa3BUTHSA, UX paCIpoOCTpaHeHHWe B Mpupoze. TUNBI poOCTa >XUBOTHBIX.
dakTopbl  peryJdaLMM  pocTa JKUBOTHbIX W  d4esoBeka. Craguu
IIOCT3MOPHOHA/JIBHOTO pPa3BUTHA Y >KUBOTHBIX M 4esioBeKa. [lepropsl
OHTOTreHe3a YeJlIoBeKa.

PasMHOXeHHe U pa3BUTHe pacTeHUH. [ameToduT U cnopodut. Meiio3 B
)KU3HEHHOM LIMKJie pacTeHuil. O6pa3oBaHHWe CHOp B Mpoliecce Meio3a.
[ameToreHe3 y pacteHuil. OmjoJOTBOpeHHE U pa3BUTHE PACTUTEJbHbIX
OpraHu3MoB. /[IBOWHOe OIUIOJOTBOPEHHME y LBETKOBBIX paCTEHUU.

O6pasoBaHHe N pa3BUTHE CEMEHH. MexaHU3MbI peryjidaiunu OHTOreHe3a y




pacTeHUH Y KUBOTHBIX

3.2

UcTtopusa cTaHOBJEHHWS U pPa3BUTHUA TeHETUKU KakK Hayku. OCHOBHble
reHeTU4YecKue TIOHATUA W CHMBOJIbL. ['OMOJIOTHUYHBIE XPOMOCOMBI,
ajyleJibHble TeHbl, aJbTepHAaTHUBHble I[PU3HAKHY, [JOMUHAHTHBIM U
peLleCCUBHBIM NpPU3HAK, TOMO3WUIOTa, TeTEepO3UroTa, YUCTasd JIMHMUSA,
rubpupl, reHotun, ¢eHotun. OCHOBHble  MeTOAbl  IeHETHUKHU:

rubpuI0J10TUYECKUH, [UTOJOTUYECKUH, MOJIEKYJISIPHO-TeHETHUYECKUU

3.3

MoHorubpuaHoe ckpenidBaHuve. IlepBbldi 3akoH MeHaenss - 3aKOH
e/IMHO06pa3usl THOPUJIOB MepPBOTo NMOKoJeHUs. [IpaBuUio JOMUHUPOBAHUS.
Bropori 3akoH MeHgzensa - 3aKOH  pacllelieHUss  IMPU3HAKOB.
[JuTosiorM4ecKhe OCHOBbl MOHOTHMOPUJHOTO CKpellMBaHusd. [uUnoTe3a
YHUCTOThI ramMer.

AHasiusupyoiee CKpellMBaHue. [IpoMeKyTOYHBIN XapakTep
HacJe0BaHUA. PacuiensieHrve NprU3HaKoB IPU HENOJIHOM JOMUHUPOBAHHUM.

JurubpuaHoe ckpemuBaHue. Tpetuil 3akoH MeHJenss - 3aKoH
HE3aBUCUMOTO HacJe[JOBaHUSA IMpHU3HAaKOB. LluTosornyeckrue OCHOBBI
JUTHOPUIHOTO CKpelllMBaHUs.

CuenJieHHOe HacJjeJ0BaHHe MpPU3HAKOB. PaboThl T. MopraHa. CuernJieHHOe
HacJieJ0BaHUE TeHOB, HapylleHHe CUellJIeHUs MeXAy reHaMU. XpOMOCOMHas
TeOopHus HaCJIe[CTBEHHOCTH.

['eneTuka noJsia. XpOMOCOMHbBIA MEXaHU3M OlpeJesieHUs MoJa. AyTOCOMBI U
N0JIOBble  XpOMOCOMBbI. ['OMOramMeTHbIM U TreTeporaMeTHbId  MOJI.
[eHeTHYeckasd CTPYKTypa MOJIOBBIX XpoMOcCOM. HacsienoBaHue NMPU3HAKOB,
ClieNJIEHHBIX C IOJIOM.

[eHoTUn Kak LeJOCTHAasA cucTteMa. [linedoTponuss - MHOXKeCTBEHHOe
JefcTBHE reHa. MHOeCcTBEHHbIN aJlJIeJIU3M. BzauMogeicTBue

HeaJlJIeJIbHBIX '€HOB. KOMHJIEMeHTapHOCTb. Jnucras. HOJII/IMepI/IH

3.4

B3anMogelicTBUe reHoTHna W cpefbl Npu GOPMUPOBAHUM (EeHOTHUIIA.
M3MeH4YMBOCTb NpU3HAKOB. KayecTBeHHble M KOJIMYECTBEHHbIE INPU3HAKM.
Bu/ibl 13MEHYMBOCTH: HEHAC/Ie[ICTBEHHAsl U Hac/leICTBEHHas.
MoaudukanoHHass M3MeH4YUMBOCTb. Posb  cpeabl B popMUpOBaHUU
Mo M PUKALMOHHOU M3MEHYUBOCTH. Hopma  peakumu  mnpu3Haka.
BapuauuoHHbll psj, U BapualnyoHHass kKpuBas (B. HoranHcen). CBoicTBa
MOAUPHKALMOHHOM U3SMEHYMBOCTH.

['eHOoTHMIIMYeCKasA U3MeHYUBOCTb. CBOMCTBA FeHOTHUIIMYECKOW M3MEHYMBOCTH.
Buy/ibl reHOTMIIMYECKOW U3MEHYMBOCTH: KOMOMHATUBHAs!, MyTallMOHHAS.
KoM6uHaTHBHAsA M3MeHYMBOCTb. Melo3 M MOJIOBOM IpoliecCc — OCHOBA

KOMOWHATHBHOU HW3MeHYHMBOCTU. Pojib KOMOMHATHBHOM HW3MEHYHWBOCTH B




CO3/]JaHMHU T€HEeTUYECKOT0 pa3Ho06pa3us B pefiesiax 0JHOT0 BH/ia.

MyTanyvoHHasg HW3MEHYHUBOCTb. BuJbl MyTauui: TreHHble, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHble W HWHAYLUPOBaHHble MyTalUW. fjepHble U
qUTOI/Ia3MaTuyeckue MyTanuu. (ComaTudyeckMe W TOJIOBble MyTallUH.
[IpryKrHBI BOSHUKHOBEHUS MyTalMil. MyTareHbl U UX BJUSIHHE Ha OPraHU3MBbl.
3aKOHOMEPHOCTU MYTALMOHHOTO Ipolecca. 3aKOH TOMOJIOTUYECKUX PSIZIOB B
HacJie[,CTBEHHOH W3MEHYUBOCTHU (H.K. BaBuJioB). BHesnepHad

N3MEHYHUBOCTb U HACJIeACTBEHHOCTb

35

KapuoTun 4desoBeka. MexayHapo/ZiHasd nmporpaMma McCCJeJOBaHUsS reHOoMa
yes0oBeKa. MeToJbl H3yyeHUs TeHETHKHM 4YeJOBeKa: TeHeaJoTUYeCKUH,
OJIN3HELLOBBIH, IIUTOreHETUYECKUH, NONyJIIAOHHO-CTaTUCTUYECKHUH,
MOJIEKYJIIpHO-TeHeTH4YeCKUM. (CoBpeMeHHOe olpe/ie/ieHHe TeHOTHUIA:
NOJIHOTEHOMHOE CeKBEHHWPOBaHWE, TeHOTUNHWPOBaHUE, B TOM YHUCIE C
nomoinbio [1LP-ananusa. HaciencrBeHHble 3a60/1eBaHUsI Yes0BeKa. [eHHbIe
M XpPOMOCOMHble 0O0JIe3HU 4YeJsioBeKka. bosieaHM ¢ HacjeACTBEHHOMU
NpepacnoJIo)KeHHOCThIO. 3HayeHUe MeIUIIMHCKOMN reHeTUKH B
NpeJOTBpalleHUd W JIeUeHUU TeHeTHYeCKUX 3a00JieBaHUM 4eJioBeKa.

CTBOJIOBBIE KJIETKU

3.6

JloMecTuKauusa U cesieKUUs. 3apoKeHue ceJIeKIMU U IOMeCTUKALMU. YYeHre
H.M. BaBuioBa 0 1jeHTpax NPOUCXOXKJEHUSI U MHOroo6pasvsi KyJbTypPHbIX
pacteHur. Posib cesleKIMK B CO3/JaHUM COPTOB PACTEHUN U MOPOJ }KUBOTHBIX.
Copt, mopojia, wtaMM. 3aKOH TOMOJIOTUYECKHUX PsZI0B B Hac/eJCTBEHHOH
n3MeHYynBOoCTU H.M. BaBU/IOBA, ero 3HaUeHUe J1Jisl CeJIEKI[MOHHOM paboThI.
MeToabl cesieKIIMOHHON pPab6oThl. WMCKyccTBEHHBIH OTOOpP: MacCOBbIM U
WHJAUBU/yaJbHbIA. IJTanbl KOMOWHAIlMOHHOM ceJjieKUUU. HcnbiTaHue
NpOU3BOAMTENEd O NOTOMCTBY. OTOOpP MO TEHOTUIY C MOMOILbI0 OLEHKHU
deHOTHIIA TOTOMCTBA U OTOOP MO reHOTHUIY C ToMolbio aHaiu3a JHK.
HcKyccTBEeHHBIM  MyTareHe3 KaK MeTOJI CeJeKIIMOHHOW  paboThl.
PaguaniMoHHBIM W XWUMHUYECKMM MyTareHe3 KaK MCTOYHUK MYTalUUW V
KYJIbTYPHBIX dopm OpraHU3MOB. HcnoJsib3oBaHUe reHOMHOTO0
pefaKTUPOBaHUS U MeToAoB pekoMOuMHaHTHbIXx [JHK pana monyyenus
HMCXOAHOT0 MaTepHrasia JJisl CeJIeKIUH.

[TonyyeHnue TOJIMIIJIOUOB. BHyTpuBH0Bast rUOpUAM3alHs.
BJIM3KOpO/ICTBEHHOE  CKpelllMBaHWe, WJW WHOpUAMHT. HepojacTBeHHOe
CKpelvMBaHue, Wi ayTOpUAUHT. ['eTepo3rc U ero npu4uHbL. McnoJsib3oBaHue
reteposuca B cesiekiuu. OtaanénHas rubpuausanus. [IpeososeHue 6ecrioaus

MEXBHUIOBbLIX FI/I6pI/I,£[0B. ,HOCTI/I)KGHI/IH CeJIeKIIMH paCTeHI/If/i N XKNBOTHBIX




3.7

O6bexThl, UCHOJb3yeMble B OHOTEXHOJIOTMM, - KJETOYHble U TKaHeBble
KyJbTypbl, ~MHKPOOPraHU3Mbl, MX XapaKTepUCTHKA. TpaJULMOHHAA
OUOoTexXHOJIOTUsA: XJeboneyeHUe, MOJyYeHHe KHCIOMOJIOYHBIX MPOAYKTOB,
BUHO/Jlesine. MUKpo6GHooruiyeckuil cuHTe3. O6'beKThl MUKPOOUOJIOTHYECKUX
TexHoJloTUH. [lpousBojAcTBO  Oesika, AaMHUHOKMCJIOT W  BUTAMHUHOB.
HckyccTBeHHOE — OIJIOAOTBOpeHHE.  PeKOoHCTpyKuusa  AWLEKJIeTOK U
KJIOHUPOBAHMe KUBOTHBIX. MeTO/ TpaHCIVIaHTALUHU AP KJIETOK.

XpoMocoMHass M TreHHas HWHXeHepus. MCKyCCTBeHHbIM CHHTe3 TeHa U
KOHCTpyupoBaHue pekoMbuHaHTHbIX /JJHK. [locTkeHUss U mepcrneKTHBbI
XpPOMOCOMHOM W TeHHOW HWHXeHepuH. MeAULMHCKHE OUOTEXHOJIOIHH.

Hcrnonp30BaHUe CTBOJIOBBIX KJIETOK

CucreMa 1 MHOroo6pasue OpraHu4eckoro Mupa

4.1

Buosornyeckoe pasHoo6pasve opraHu3dMoB. CoBpeMeHHasd cHUcTeMa
opraHuyeckoro Mupa. [I[puHiuns! ki1accupukayuu opraHuaMoB. OCHOBHbIE
CUCTeMaTHU4YeCKHe rpyIIbl OPTaHU3MOB.

OcoOeHHOCTH  CTpPOEHHS U  JKU3HeAEeATEeJbHOCTH  OJHOKJETOYHBIX
opraHusMoB. bakTepuy, apxeH, OJHOKJIETOYHble I'PUOBI, OJHOKJIETOYHbIE
BOJIOPOC/IM, Apyrue mnpoTUcTbl. KosloHManbHBIE OpraHusMbl. /JIBHXKeHHe
O/IHOKJIETOYHBIX OpPraHM3MOB: aMEé6OMJHOe, >KTYTUKOBOE, pPEeCHUYHOe.
3amuTa y OAHOK/JIEeTOYHBIX OPraHU3MOB. Pa3ipa>kUMOCTh y O/JHOKJIETOYHbIX

OpraHu3MoB. Takcuchbl

4.2

MHorok/neTo4yHble pacTeHUs. B3auMoCBA3b 4YacTed MHOTOKJIETOYHOIO
opraHusMa. TKaHM, OpraHbl U CHUCTEMBl OpPraHOB MHOTOKJIETOYHOI'O
opraHu3Mma. OpraHusM KakK e[udHOe Iesioe. TKaHU pacTeHUuU. Tumbl
pacTUTeNbHbIX TKaHel: oOpa3oBaTesbHas, IOKpPOBHAsl, MNPOBOAAILAS,
OCHOBHas, MexaHH4yeckass. OcoGeHHOCTHM  CTpoeHMs, QYHKUUH U

pacoJioKeHHUA TKaHeu B OopraHax paCTeHI/Iﬁ

4.3

BeretaTuBHble U reHepaTUBHble OpraHbl pacTeHUH. PYHKIMU OpraHoB U
cucrteM opraHoB. Kapkac pacTtenui. /IBU>keHHe MHOTOKJIETOYHbBIX PACTEeHUM:
Tponu3Mbl M HacTuu. [loryiomieHWe BOJABI, YIJIEKUMCIOTO Tas3a W
MUHepaJbHbIX BelleCTB pacTeHUsAMHU. [lpixaHue pacteHui. [Jupdysunsa razon
yepe3 TMOBEPXHOCTb KJIETKU. TpaHCHOPTHblE CUCTEMBblI pacTeHHUM.
BrigesieHue y pacTeHUH. 3aljdTa y MHOTOKJIETOYHbBIX pacTeHUud. KyTukyJa.
CpezcTBa NaCCUBHOM M XMMHUYECKOU 3alUThl. DUTOHLUABI.

PazzipakuMoCTb U peryidanusa y OpraHu3MoB. Pa3paXuMocThb U peryasanus

Y MHOTOKJIETOYHBIX paCTeHI/II‘/’I. PocToBBbIE BelecTBa U UX 3Ha4YeHHe

4.5

MHoOrok/eToOYHble >XHWBOTHble. B3anMocCBsI3b 4YacTeldd MHOTOKJIETOYHOTO




opraHusMa. TKaHM, OpraHbl U CHUCTEMBbl OpPraHOB MHOTOKJIETOYHOI'O
opraHusMa. OpraHusM Kak efuHoe Lesoe. ['omeocTas. TKaHU )KUBOTHBIX U
4yeJioBeKa. THIbl KMBOTHBIX TKaHeW: 3MUTeJIMa/bHAdA, COeJUHUTeJIbHad,
MbllleyHas, HepBHasA. OCOGeHHOCTH CTpoeHUs, QYHKLUH U paCloJioKeHUs

TKaHel B OpraHax *XMBOTHbIX X Y€JIOBEKA

4.6

OpraHbl U CHCTEMBbl OpPraHOB »UBOTHBIX. PYHKLIIMM OpPraHOB U CHUCTEM
opraHoB. Omopa Tena opraHu3MoB. CkesieTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX »KUBOTHBIX. HapyKHbIM U BHyTpeHHUM cKeJieT. CTpoeHHe
Y TUIIBI COeJUHEHHUS KOCTEeH.

JlB>)KeHHe MHOTOKJIETOYHbIX »KMBOTHBIX. [luTaHue xuBOTHBIX. [luTaHue
NIO3BOHOYHBIX JKUBOTHBIX. /JIbIxaHWe >KUBOTHBIX. KoOXXHOe [bIXxaHue.
’KabepHoe v J1érouHoe AbIXaHUE.

JlpIXxaHHe M03BOHOYHBIX XKUBOTHBIX. JBOJIIOIJMOHHOE YCJI0XXKHEHWE CTPOEeHUS
JIETKUX T03BOHOYHBIX JKMBOTHBIX. /lbIxaTe/bHas CHUCTeMa 4YeJsIOBeKa.
MexaHHU3M BEHTHJALMM JIETKUX Yy NTHUL U MJEKONUTAWIIUX. TpaHCIOpT
BellleCTB Y OpraHM3MOB. TpaHCIOPT BellleCTB y »KMBOTHBIX. KpoBeHOCHas
cucteMa U eé opraHbl. KpoBeHOCHasi cucTeMa NMO3BOHOYHBIX >XKUBOTHBIX.
Kpyru kpoBooGpaiieHHUs. IJBOJIOLUOHHBIE  YCJI0KHEHUS  CTPOEHMS
KPOBEHOCHOM CHUCTeMbl [I03BOHOYHBIX JKUBOTHBIX. BblgesneHue y
OpraHusMoB. BelziesieHre y )KUBOTHBIX. COKpaTUTe/IbHbIe BaKy0Jid. OpraHsl
BblflesieHHA. CBA3b MOJIOCTH TeJa C KPOBEHOCHOW W BbIJEJUTEJbHOU
cucTeMaMHu. BbljesleHMe y TNO3BOHOYHBIX (KMBOTHBIX. 3aliura Yy
MHOTOKJ/IETOYHBIX >KUBOTHBIX. [IOKPOBBI M UX TPOU3BOJHBIE.
PazgpaxuMocTe M peryasuuMsa y OpraHusMoB. PasJpaxumoctb y
OJIHOKJIETOYHBIX OpPraHu3MoB. Takcuchbl. Pa3fpaxuMocTb U peryadauus y
MHOTOKJ/IETOYHBIX pacTeHUM. POCTOBBIe BelllecTBa U UX 3HaYEHHUe.

HepBHasa cucrtema u pedsekTopHass peryjasyuss y MHOTOKJIETOYHbIX
KUBOTHBIX. HepBHasA cucteMa U eé oTAesbl. IBOJIOLUOHHOE YCI0XXKHEHUE
CTPOEHUs HEPBHOW CUCTEMBI Y 2)KUBOTHBIX.

PaspaboTka aropuTMOB U porpaMM /il 3dPeKTUBHON GYHKIMOHATbHON
aHHOTAllUM TeHOMOB, TpPAHCKPUIITOMOB, IPOTEOMOB, MeTab0JIOMOB

MHUKPOOPraHMW3MOB, paCTEHUH, >)KUBOTHbBIX U YeJloBeKa

OpFaHI/I3M Ye€JIOBEKAa U €ro 310poBbe

5.1

OpraHbl W CUCTeMbl OpraHoB u4esjioBeka. OTJesbl TOJIOBHOIO MO3ra
NI03BOHOYHBIX )KUBOTHbIX. Pediekc u pedsiekTopHas ayra. besycsoBHbie U
ycioBHble pedJieKchbl. 'yMopasibHasi pery/siiis U 3HJOKPUHHAs CUCTeMa

)KHBOTHBIX W 4eJsioBeKa. Kese3bl BHLLOKpHHHOﬁ CUCTEMbBI U NX TOPMOHBI.




JleiicTBUe TOpMOHOB. B3auMMOCBSI3b HEpPBHOW M 3SHAOKPUHHOW CHCTEM.
['unoranamo-runodusapHass cucreMma. Pedsiekc u pedsekTopHas ayra.

Besyc/ioBHBIE U YC/I0OBHbIE pedJieKChbl

5.2

3amuTa opraHusMma oT Oosie3Hell. MMMyHHasa cucTeMa 4YeJsiOBeKa.
KsieToOYHbIA U r'yMoOpasibHbI UMMYHUTET. BpOXXAEHHBIN, MPUOOPETEHHBIN
cnenuduyeckuin MMMYHUTET. Teopus KJIOHAJIbHO-CeJIEKTUBHOI'0
uMMyHuTeTa ([1.9paux, ®.M.BepHet, C.ToHerasa). BocnanuTtenbHble OTBEThI
OpraHu3sMoB. Posib BpOXJEHHOr0O MMMYyHUTETAa B PAa3BUTHUU CUCTEMHBIX

3a00JieBaHUN

5.3

KpoBeHocHasi cucteMa U eé opranbl. CepAlie, KPOBEHOCHbIE COCY/bl U KPOBb.

Kpyru kpoBoobpaluenus. PaboTa cepjlia v e€ peryasinus

5.4

Jbixanue d4esoBeka. /[uddy3us ra3oB 4Yepe3d MOBEPXHOCTb KJETKHU.
JbixaTesbHad CUCTeMa 4YesoBeKa. /lpixaTesbHasd MOBEPXHOCTh. Peryndanusa

AbIxaHus. [IbIxaTe/bHbIe 06 bEMBI

5.5

[InmeBapuTesbHass cucTeMa 4YesioBeka. OThesbl MUIEBAPUTENbHOTO
TpaKTa. [IumeBapuTenbHbIE KeJie3bl. BHyTpunoJsiocTHOE v

BHYTPHKJIETOYHOE NUILeBapeHue

5.6

[TokpoBbl U ux npousBoaHble. OpraHbl BbigeseHud. [louku. CTpoeHue u
byHKIIMOHMpOBaHUe HedpoHa. DPuiabTpauus, cekpeuus U obpaTHoe
BCacblBaHHWE KaK MeXaHHU3Mbl pabOThl OpraHoB BbljesieHUs1. O6pa3oBaHUe

MOYH y 4eJIOBEKA

5.7

Z[BI/I}KEHI/IQ yesoBeKa: MbllleyHasgs cucteMa. CkeJjieTHbIe MbINIOBI M HX

pab6oTa. CTpoeHUe ¥ TUIIbI COEIUHEHUS KOCTEN

Teopus aBositonv. Pa3BruTHe »KU3HU Ha 3eMJie

6.1

JdsosouMoHHasa Teopuda Y. [lapBuHa. I[lpeanocblIKM BO3HUKHOBEHUSA
JapBrHHU3Ma. JKU3Hb U Hay4yHad AedaTeJbHOCTh Y. /lapBrHa.

JBWXKyliMe CWJabl 3BoJOLUUM BUJAOB 1o Y. JlapBuHy (BbICOKasi
VHTEHCUBHOCTb pPa3MHOXKeHUs OpPraHHU3MOB, HacJe/ICTBeHHas
M3MEHYUBOCTb, 06Oopbba 3a  CylLleCTBOBaHUE, €CTEeCTBEHHbIH U
HCKYCCTBEHHbIN 0THOP).

OdopmyieHne cuHTeTHYeCKOW Teopuu 3Boswiuud (CTI). HelTpanbHas
Teopusi 3BoJoLUK. CoBpeMeHHasi 3BOJIIMOHHAs OHOJIOTHA. 3HaueHUe
3BOJIIOIJMOHHOUN TeopuU B GOPMHUPOBAHUMN €CTECTBEHHO-HAYYHOU KapTHUHbBI

MHUpa

6.2

[Tonynauusa Kak ajieMeHTapHasA eAMHULA 3BONIIOLHUU. COBpeMeHHble MeTO/bI
OLleHKM TeHEeTHYeCKOro pa3Hoobpa3Ws U CTPYKTypbl MOMYJALUM.

N3MeHeHHe reHOQOHJA MONyJALUM KaK 3JieMeHTapHOe 3BOJIIOLMOHHOE




sABJieHUe. 3aKOH reHeTU4eckoro paBHoBecus [x. Xapauy, B. Baitn6epra.
JdseMeHTapHble GakTOpbl (ABWKYIIUE CHJIbI) 3BOJIOLUU. MyTallMOHHBIN
npouecc. KoMO6UHaTHBHAasg U3MeHYUBOCTb. Jlpelid reHOB - ciy4yalHble
HeHalpaBJeHHble W3MeHEeHUs 4YacTOT aJjljesiel B mnonyasauusax. IQexTt
ocHoBaTesnd. Mwurpanuu. H3onAuua  nomysnsauui: — reorpaduydeckas
(mpocTpaHcTBeHHas ), buoJsiorndyeckas (penpoAyKTUBHAsA).

EcTrecTBeHHBIH 0TO6Op - HampaBjswomuid ¢akTop 3BoawnUUA. DPopMbl
eCTeCTBEHHOT0 OTOOpa: JBWXKYILIUHN, CTaOWIM3MPYIOIIUKM, pa3pblBaOLIUN
(muspynTuBHbIii). [losioBOM O0TGOD.

[Iprcnoco6/1eHHOCTh OpraHM3MOB KaK pe3yJbTaT MHUKPO3BOJIIOLUU.
Bo3HUKHOBeHHE MNpPUCIOCOOJEHUM y opraHu3dMoB. ApoMopdo3bl U
M0 AN TAL M. [Ipumepsbl pUCIOCO6eHUN y OPTraHU3MOB.
OTHOCHUTEIBHOCTb NPUCIOCO6EHHOCTH OPTaHU3MOB.

Bug, ero kpuTepurM UM CTpPyKTypa. Bupoo6pasoBaHue Kak pe3yJsbTaT
MUKpO3BoJOLMU. M3on51us - kiaodyeBo GpakTop BUA006pa3oBaHud. [lyTu
M CcHnocobbl BHUA000pA30BaHUsA: aslJioNaTpuyeckoe (reorpaduyeckoe),
CUMIATPUYeCKoe (3KOJIOTUYECKOE), «MTHOBEHHOe» (MOJIMIJIOUAU3AIHS,
rubpursanus). JIUTeJbHOCTb 3BOJIIOLMOHHBIX IPOLECCOB.

MexaHu3Mbl GOpMHUPOBAHUSA OUOJIOTUYECKOTO pa3HO0OPa3USI.

Ponp 35BOJIIOIIMOHHOM 6GHUOJIOTUM B pa3paboTKe HAyYHbIX MeTO/0B
coxpaHeHUs1 OUOpa3HOOOpasus. MHUKpPO3IBOJNIOLUSA U  KO3BOJIOIHUSA
NapasuToOB M MUX X03seB. MexaHU3Mbl (POPMHUPOBAHUSA YCTOMYMBOCTU K

AHTUOUOTHUKAM U CIIOCOOLI OOPHOBI C Hel

6.3

MeToabl U3y4eHHs MaKpo3BOJIOLUU. [laseoHTosOrMYeckue MeTo/bl
u3y4yeHus1 3BoJiouuu. [lepexogHble GopMbl U uUIOreHeTUYECKHE DSAJbI
OpraHM3MOB.

Buoreorpaduyeckre MeToAbl M3ydyeHUs 3BoJoLUU. CpaBHeHUEe GJIOPBI U
dayHbl MaTepuKOB U OCTpPOBOB. buoreorpaduueckve 06/1acTU 3eMJIM.
BUAbI-3HAEMUKHU U PESTUKTHI.

IMOpHOIOTUYECKHE U CPABHUTEbHO-MOPPOJIOTUYECKHE METO/ bl U3YYeHUs
3BoJIIOLMM. [eHeTHYeCKMe MeXxaHHM3Mbl 3BOJIIOLIUM OHTOTreHe3a U NOsIBJIeHUs
3BOJIIOIIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE U aHAJOTHUYHBIE OpPraHbI.
PyniuMeHTapHble OpraHbl W aTaBU3MbL. MoJIEKY/ISIPHO-TEHETUYECKHUE,
OMOoXUMHYeCKMe M MaTeMaTHyeCcKue MeTOAbl HU3YyYeHUs 3IBOJIIOLHMU.
['oMosiornuHbIE TeHBbl. CoBpeMeHHbIe MeTO/ibl NIOCTPOEeHHUS
dusoreHeTUYECKHUX JlepeBbEB.

XpoMOCOMHbBIE MyTallMX U 3BOJIIOLHSI TEHOMOB.

O61iMe 3aKOHOMEPHOCTHU (IIpaBuJa) 3BoIOL UK. Heo6paTUMOCTb 3BOJIIOLUH.




AnantuBHasa paguanus. HepaBHOMepHOCTb TEMIIOB 3BOJIIOIIUU

6.4

HayyHble rumoTre3bl NpPOUCXOXKJEHUS >KU3HU Ha 3eMJie. AOUOreHe3 U
naHcnepmus. JloHayuyHble TpeJACTaBJe€HUS O 3apOXKAEHUM KU3HU
(kpeaunoHusM). 'mnore3a NOCTOSAHHOIO CaMO3apOXAEHUS >XU3HU U eé
onpoBepkeHue onbiTaMmu @. Pegu, JI. Cnamnanuany, JI. Ilactepa.
[IpoucxoxeHue >KU3HU U aCTPOOHOJIOTUSL.

OcHOBHbIE 3Tamnbl HeopraHu4ecKou 3BOJIOLIVH. [lnanetapHas
(reosiorrueckas) aBoOJIOLUSA. XUMUYECKasd 3BOJNIOLUSA. AOHOTEHHbIM CUHTE3
OpraHuYecKUX BellecTB U3 HeopraHudeckux. OneiT C. Mussiepa u I'. IOpu.
O6pasoBaHue TOJUMepPOB H3 MoHoMepoB. KoamepBaTHas rumnotesa A.W.
OnapuvHa, rumnoresa nepBu4Horo OysboHa /lx. XoJsJeilHa, reHeTHdecKas
runote3a [. Mémnepa. Pubosumnl (T. Yek) u runmoresa «mupa PHK» V.
['unbepra. PopMmupoBaHue MeEMOpPAH U BOSHUKHOBEHHE POTOKIETKH.
Uctopusa 3emsn U MeToabl eé ulydeHUs. KcKomaemble opraHu4eckKuhe
ocTaTkU. ['eoxpoHosiorus u eé MeToAbl. OTHOCHTe/bHAass M abCOIOTHAsA
reoxpoHoJiorus. ['eoXxpoHoJioru4ecKas LKaJa: 30HbIl, 3pbl, IEPUO/bI, ITIOXH.
HauyanbHble 3Tanbl opraHWYecKod 3BoJIIOLUHU. [losiBJieHHe W 3BOJIOLUA
IepBbIX KJIETOK. OJBOJIIOLMA MeTabosM3Ma. BO3HMKHOBeHHe IepBbIX
akocucteM. CoBpeMeHHble MUKPOOHbIE OMOIJIEHKM KaK aHaJIOr MepBbIX Ha
3emJie coobuiecTB. CTpoMaToAUThL [IpOKapUOTHI U 3yKapUOTHI.
[Ipoucxoxaenue 3YKapHuOT (cumbuorenes). JBOJIIOLIMOHHOE
IIPOMCXOXJeHue BUpYyCOB. [Iponcxox/ieHre MHOTOK/JIEeTOYHBIX OPTaHU3MOB.
Bo3HMKHOBeHHE OCHOBHBIX IPYIIN MHOTOKJIETOUHBIX OPTaHU3MOB.
OcHOBHBIe 3Tanbl 3BOJIIOLHUMU BbICIIMX pacTeHUH. OCHOBHble apoMopdO3bl
pacTeHud. Bbixon pacreHud Ha cyuy. [losBieHHe CIOPOBBIX PpACTeHUH U
3aBoeBaHMe UMHU cylId. CeMeHHble pacTeHHUA. [IpoucxoxeHne LIBETKOBBIX
pacTeHuM.

OcHOBHBbIe 3Tanbl 3BOJIIOLUUA XUBOTHOrO MUpa. OCHOBHble apoMOpQO3bI
KUBOTHBbIX. BeHjckasd ¢ayHa. KeMO6Gpuiickuil B3pbIB - MOsIBJIEHHE
COBpeMeHHbIX THUINOB. [lepBble XopAoBble >XUBOTHble. JXH3Hb B BOJe.
JBOJIIOLMS NO3BOHOYHBIX. [IpoucxoxxgeHue aMGUOUNA U peNnTUIHM.
[IporcxoxaeHue MJIEKONUTAOLWMX M NOTUL. [IpyHOMO — KJIOYEeBOro
apoMop@do3a. OcBoeHre 6eCIO3BOHOYHBIMU M IIO3BOHOYHBIMHU KUBOTHBIMU
CyLIH.

PaszBuTHe u3HM Ha 3eMJie IO 3paM M IepUOJAM: apxeH, NPOTepO30H,
nasieo3oi, Me3030H, KalWHO30W. OOIas XapaKTepUCTHKA KJIMMaTa U
reoJIOrTM4eckux npoueccoB. [losgBieHHMe W  pacuBeT XapaKTepHbIX

OpraHU3MOB. YI/1eo6pa3oBaHUe: ero YCJ0BUs U BJHMSAHUE Ha ra30BbIM COCTaB




aTMocdephl.
MaccoBble BBIMUPaHHUSA — 9KOJIOTMYECKHe KPU3UChI npolioro. [IpuauHbl 1
CJIeICTBUSI MAacCOBbIX BbIMUpPaHUI. COBpeMeHHbIN 3K0JOrMYeCKUN KPU3HC,

ero 0CO6eHHOCTHU

6.5

Pazzesbl ¥ 3afa4yu aHTponoJsioruu. MeToabl aHTpomnosiorui. CTaHOBJIeHHe
NpeJACTaBJeHUH O MPOUCXOXKAEHUH dYesoBeKa. CoBpeMeHHble Hay4Hble
TEOPUHU.

CxoncTBO 4YesioBeKa C KUBOTHbBIMU. CHCTeMaTH4YeCKoe II0JIOKeHUe
yesioBeka. CBuUJeTesbCTBA  CXOACTBA  4YeJOBeKAa C  KUBOTHBIMHU:
CPaBHUTEbHO-MOpPJOI0ruyecKue, 3MOpPHOJIOTUYECKHE, dusunosoro-
ovoxumMuyeckue, mnoBeJeHYeckde. OT/JMYUSA YesJoOBeKa OT >KUBOTHBIX.
[IpsaMoxox/JeHue M KOMILJIEKC CBA3aHHbIX C HUM IpU3HaKoB. Pa3Butue
rO0JIOBHOI'O MO3Ta ¥ BTOPOW CUTHAJIbHOM CUCTEMBI.

JBUXKyle  CHJIBI (bakTophl)  aHTpomoreHesa:  OHOJIOTUYECKUE,
couuasbHble. COOTHOLIEHUEe OMOJIOTHUYECKUX M COLHabHbIX (aKTOpPOB B
aHTpoOIOreHese.

OcHOBHbIE CTaUM aHTpoOIlOreHe3a. ABCTPaJIONMTEKHA — JBYHOTHe NpeJKU
agel. YesioBek yMeJibly, NepBble U3rOTOBJIEHUS OpYyAUM TpyZha. YesoBek
NpSMOXOJSIIMU WM MepBblil BBIXOA JOJAeNH 3a npenenbl Appuku. YesnoBek
reijiesibOeprckuii - o6LuKA NpejjoK HeaHJEepTaJbCKOro 4YesoBeKa U
YyeJioBeKa pa3yMHoOro. YesoBek HeaHJepTaJbCKUW KaK BHJ, JI0OJeH
XO0JIOJHOTrO  KJMMaTa. YesioBeK pasyMHbId COBPEMEHHOTO  THIA,
JleHHCOBCKUM YeJI0BEK, 0CBOeHHe KOHTUHEHTOB 3a IpezesaMu AQpUKH.
JBOJIIOLUSI COBPEMEHHOTO 4eJsloBeKa. EcTecTBeHHBIN O0TOOp B MOMYyJAALMAX
yej0BeKa. MyTallMOHHBIM mnpouecc U mnoauMopdusM. [lonynsnmoHHbIe
BOJIHBI, Jipeiid reHoB, Murpanus U «3¢pPeKT oCHOBATessA» B MOMYJSALUAX
COBpPEMEHHOT0 YeJl0oBeKa.

YesioBeyeckue pacel. [loHatue o pace. bosablive pacel: eBpolleOUHafd
(eBpasuiickas), aBCTpasio-HerpouiHas (9KBaTOpHa/bHAsA), MOHIOJIOUAHASA
(asnaTcko-aMeprKaHCcKas). BpemMa M mnyTu pacceseHusi yesioBeKa IO
nsa”Hete. EfMHCTBO desioBeyeckux pac. HayyHasa HecoCcTOATeNBHOCTb
pacusma. [Ipucnoco6yieHHOCTD Yesi0BeKa K pa3HbIM YCJI0BUAM OKpY»KalolLen
cpeabl. BausHue reorpaduueckoit cpe/ibl U Apeiida reHoB HA MOPHOJIOTUIO

H Cl)I/IBI/IOJlOI"I/IIO 4eJIOBEKa

JKOCUCTEMBI U IPUCYLIHE UM 3aKOHOMEPHOCTHU

7.1

PaS,ZleJIbI M 3a/1a49H1 3KOJIOT'UH. CBf13b 3KOJIOTHH C APYTHUMH HAyKaMH.

METO,CU:)I akoJioruu. IloseBbie Ha6JI}O,£LEHI/IH. 3KCHepI/IMeHTbI B 3KOJIOTHH:




IpUPOJHbIEe U JlabopaTopHble. MoJieiMpoBaHie B 3KOJOTUW. MOHUTOPUHT

OKpY>Kalolllel cpe/ibl: IOKAJIbHbIM, perHOHaIbHbIN U IJ106a/1bHbIA

7.2

Jkosiornueckde  GakKTOpbl U 3aKOHOMEPHOCTHM  MX  JIeHCTBUS.
Knaccudukanusa skosoruyeckux GpakToOpoB: abBUOTUYECKHUE, OUOTUYECKUE,
aHTponoreHHble. O6IMe 3aKOHOMEPHOCTH JeWCTBUSA 3KOJIOTMYECKHUX
¢daktopoB. IlpaBuno muHumyma (K. Inpenrens, K. Jlu6ux).
TosepaHTHOCTb. IJBPUOGUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.
Abuotuueckue ¢axktopbl. CBeT Kak 3kojsioruueckuit ¢akrtop. /[elcTBue
pa3HbIX YYaCTKOB COJIHEYHOrO CIHEKTPa Ha OPraHU3Mbl. JKOJIOTHYECKHE
IpynIbl pacTeHUH U »KUBOTHBIX 110 OTHOILIEHUIO K cBeTy. CUrHa/bHasA poJib
cBeTa. PoTONEpPUOU3M.

Temnepatypa kak 3kosiornyeckud ¢axktop. /JleicTBUe TeMIepaTypbl Ha
opraHu3Mbl.  [loWKU/IOTEPMHBIE W  TOMOWOTEPMHbIE  OpPraHU3MBI.
JIBpUTEPMHbBIE U CTEHOTEPMHbIE OPraHU3MBI.

BiaxkHOCTb Kak 3KoJsiormueckud ¢akrop. IlpucnocobsieHnss pacTeHUd K
noJi/ilepKaHuIo BoJHOro 6asaHca. Knaccudukanus pacTeHUH 0 OTHOLIEHHUIO
K Bozie. [Iprcnoco6yieHus 2)KUBOTHBIX K U3MEHEHUI0 BOJHOT'O PEKUMA.

Cpeapl o6UTaHUSI OPTaHW3MOB: BOJIHAsl, HA3€MHO-BO3/yIllIHAsA, TOYBEHHas,
IJIyOMHHAsl MOJANOYBEHHas, BHYTpUOpraHusMeHHass. PU3HUKO-XUMHUYECKHE
0COOGEHHOCTH CpeJi 06MTaHWUA OpraHuM3MoB. [Ipucnoco61eHnss OpraHU3MoB K
»KU3HU B pa3HbIX CpeJiax.

Buosiornyeckue puTMbl. BHellHWe W BHyTpeHHUe pUTMbL. CyTO4yHble U
rojuyHble pPUTMBbL. [IpUCIIOCOGJEHHOCTh OPraHU3MOB K CE30HHBIM
M3MeHEeHHUM YCJI0BUM KU3BHHU.

’KvsHeHHble ¢opMbl opraHusMoB. [loHATHe 0 KHW3HeHHOW GopMe.
’KvsHeHHble GOpPMBI pacTeHHUU: JepeBbs, KYCTapHUKH, KyCTapHUYKHY,
MHOT0JIETHUE TPaBbl, OAHOJIETHUE TPaBhbl. JKu3HeHHble GOPMBbI )KUBOTHBIX:
TUIPOOUOHTDI, Te0OMOHTHI, a3P06MOHTbL. OCOGEHHOCTHU CTPOEHUS U 06pasa
YKU3HU.

Bbuotuyeckue  gakTopbl. Buapl  6MOTHYECKUMX  B3aUMOJENCTBUM:
KOHKypEeHLUsl, XMUIHUYecTBO, CUM6HO3 U ero ¢opmbl. [lapasuTusm,
Koomneparus, MYTYaJu3M, KOMMeHCaJIu3M (KBapTUPAHTCTBO,
HaxJieOHU4ecTBO). HeTpoduueckre  B3auMoAeUCTBUSL  (TOMUYECKHUE,
dopuyeckue, pabpuyeckue). 3HaueHHe OGUOTUYECKUX B3aUMOAENCTBUM i
CyleCTBOBaHUS OPraHU3MOB B cpejie 06UTaHusA. [[pUHIUI KOHKYPEHTHOTO

HCKJ/IIOYEHHNA

7.3

JKOJIOTUYEeCKHEe XapaKTepUuCTUKHU MMoNyJIALuH. HOHy.HHLU/IH KaK

ouoJsioruyeckass cucreMa. Pouib HEOOJHOPOAHOCTH Cpeabl, (l)I/IBI/I‘{eCKI/IX




6apbepoB U 0COOEHHOCTEW OWUOJIOTUM BUAOB B (GOPMUPOBAHUU
IPOCTPAHCTBEHHOW CTPYKTypbl mnonyasauud. OCHOBHble IOKa3aTesH
NONYJIALMUA: YUCIEHHOCTD, IJIOTHOCTB, BO3pAacTHasA U I0JIOBasA CTPYKTYpa,
pPOX3aeMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTb, MUTpaLU.
JkosiorudecKas CTpykKTypa nonyasauuu. OneHKa 4YMCJeHHOCTHU MOMYJIALUH.
JvHaMuKa mnonyjadndud U eé€ peryasuus. DBUHOTHYeCKWM NOTeHLUa
nonysadauud. MoJenupoBaHWe [AWHAMMKM nonyasauud. Kpusele pocta
YUCJEHHOCTU nonyadauuu. KpuBble BbDKUBaHUA. Perysnusa 4uMcIeHHOCTH
NONyJALUKA: poJb GAKTOPOB, 3aBUCAILUX U He 3aBUCALIUX OT MJOTHOCTH.
JKoJIOrTUYEeCKHeE cTpaTeruu BuioB (r- u K-ctpaterun).

[lonsThe 06 3KoJiorMYecKOW Hulle BuAa. Mectoobutanue. MHoromMmepHas
Mo/JeJb 3Kosorndeckor Humu k.M. XatumHcoHa. PazMepsbl 3ko10rudeckou
HUIIU. [loTeHMa/IbHAA ¥ peaJu30BaHHAA HUILMU.

Bujg kak cucteMa nonysdauud. Apeasbl BHJOB. BuJbl U UX XKU3HEHHbIe
CTpaTeruyd. 3aKOHOMEPHOCTU MOBeJeHHM: U MUTpalUil >KUBOTHBIX.

BbuoJsiornyeckrve UHBa3uu qy>KepOoJHbIX BUJOB

7.4

CoobuiecTBa opraHusMoB. buoneHo3 u ero cTpykTypa. CBsI3U Mexay
OpraHu3MaMu B OHoOLleHO3e. JKOCUCTEMA KaK OTKpbITasd cucreMa (A.Jx.
Tencnu). @yHKUUOHA/NbHbIE OJIOKM OPraHU3MOB B  3KOCHUCTEME:
IPOAYLEHTBbl,  KOHCYMEHThl, peAyleHTbl. Tpoduyeckue  YpOBHH.
Tpoduueckre nenu u cetu. AbuotTnyeckre 6J10K1 3KocucTeM. [10YBBI U UJIbI
B 3KocucTeMax. KpyroBopoT BelllecTB U IOTOK IHEPTUU B 3KOCUCTEME.
OcHOBHBble  MOKaszaTeJU  3KOcUcTeMbl. buomacca W OpoayKLuSA.
JKoJioruyecKue NupaMu/ibl Yuces, 6MOMacchl U IHEPTHUU.

HanpaB/ieHHble 3aKOHOMepPHbIE CMEeHBI COOOLIECTB — CyKLeccuH. [lepBUyHbIe
Y BTOpPHUYHbIE CYKL|eCCUM U UX NPUYUHBL. AHTPONOreHHble BO3JEeNCTBUSA Ha
cykueccud. KinmakcHoe coobuiectBo. buopasHoo6pasve U IMOJIHOTA
KpyroBOpOTa BeLeCTB — 0CHOBA YCTOMYMBOCTH COOOLIECTB.

[IprpoaHble 3KOCUCTEMBI. AHTPOINIOreHHble 3KOCUCTEMBI. ArpO3KOCHCTEMA.
ArponeHos. Pasivuua MexJy aHTPONOTeHHBIMM W NPUPOAHBIMH
3KOCUCTEMaMH.

Yp6oskocucteMbl. OCHOBHble KOMIIOHEHTHI ypboakocucteM. [‘opojckas
¢dsopa v dpayHa. CuHaHTpoNHU3aLUsI TOPOACKON ¢dayHbL Buosorndeckoe u
X0349HWCTBEHHOE 3Ha4YeHHe arposKOCUCTEM U yp60o3KkocucTeM.
3aKOHOMepHOCTH GOPMUPOBAHUSA OCHOBHBIX B3aUMO/IeHCTBUHA OPraHU3MOB
B 9KOCUCTEMaX.

[lepeHOC 3HepruM U BelleCTB MeXJy CMeXHbIMH 3KOCUCTEMaMHU.

YCTOWYMBOCTL OpPraHU3MOB, NONYJALUMA M 3IKOCUCTEM B YCJIOBUAX




€CTeCTBEHHbIX U aHTPOINOTEHHbBIX BO3/IeUCTBUH

7.5

Buocdepa - obuiensaHeTapHass 060si0uKa 3eMJiM, TAe CYLECTBYET WU
cyuiecTBoBaja U3Hb. YuyeHue B.M. BepHagckoro o 6uocdepe. O6sactu
6uocdepsbl U e€ coctab. JKrBoe BelecTBO 6Uochephl U ero PyHKIUU.
3aKOHOMEPHOCTH cyllecTBOBaHUsI 6uochepbl. 0cobeHHOCTH 6Uochephbl Kak
r106a/JbHOM  3KOCHCTeMbl. JlHHaMHU4Yeckoe paBHOBecMe B Ouocdepe.
KpyroBopoTbl BellecTB U OMOreOXMMHUYeCKHe LUKJbl (yrjepoja, a3oTa).
PUTMUYHOCTD siBJIeHUH B 6Uochepe.

3oHanbHOCTh 6uOChephbl. [loHATHe 0 OGuome. OCHOBHBbIE OHWOMBI CYyLIHU:
TYH/pa, XBOWHBIE Jieca, CMellaHHble M LIMPOKOJHUCTBEHHbIE Jieca, CTelH,
CaBaHHbI, MyCTbIHHM, TpPONMUYECKHe Jeca, BbICOKoropbs. Kiumar,
pPacCTUTEIbHbIN U }KUBOTHBIM MUP GMOMOB CYILHU.

CTpyKTypa ¥ QYyHKLHUS )KUBBIX CUCTEM, OLleHKA UX PECYPCHOI0 MOTEeHIMaIa

v 6uocdepHbIX QYHKIUN

7.6

JKoJIOTUYECKHE KPU3UChl M UX MNPUYUHBL Bo3zgeilcTBUe 4YesoBeKa Ha
6uocdepy. 3arpsi3HeHUe BO3AYLIHOMN cpefibl. OXpaHa Bo3/yXa. 3arpsi3HeHUe
BOoAHOU cpefbl. OxpaHa BOJHBIX pecypcoB. Paspyuienve nousbl. OxpaHa
NIOYBEHHBIX peCcypcoB. 3MeHeHHe KIMMaTa.

AHTpoONOreHHOe BO3/leMCTBYe Ha PAaCTUTENbHBIA U )KUBOTHBIM MUp. OXpaHa
PacTUTENBHOTO W >XKUBOTHOTO MHpa. OCHOBHblE NPUHIMIBI OXpPaHbI
npupo/bl. KpacHble kHUTH. 0c060 OXpaHseMble NPUPOJHbIE TEPPUTOPUH
(OOIIT). BoTanuveckue caZibl ¥ 300JI0THYECKHE TAPKHU.

OcHOBHbIE NPUHLUINBI YCTOWYMBOIO Pa3BUTUS 4YesioBeYyeCTBA U MPUPOJHI.
PauuoHasibHOE MNpPUPOJONOJb30BaHME U COXpaHeHHe OGHOJIOTHYEeCKOro

pasHoo6pa3us 3eMiu




YYEBHO-METOAHWYECKOE OBECIIEYEHHE OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIbI A1 YYEHUKA

Buosiorus. 10 kiacc : yueb. AJist 06111e06pa30BaT. OpraHu3alui : yrayoJ. YypoBeHb / ;
nop pen. B. B. [laceynuka. — 2-e usf., crep. — Mocksa : [Ipocseienue, 2024. — 336 c.
: Wi. — (JIMHUA )KU3HU).

Buosiorus. 11 kiacc : yue6. AJis 06111e06pa3oBaT. OpraHU3aLuM : yriayo6J1. YypoBeHb / ;
noj pen. B. B. [laceunuka. — 2-e 3., ctep. — Mocksa : [IpocBeienue, 2025. — 320 c.

: WI. — (JIMHUS )KU3HH).

METOJAWYECKHUE MATEPHUAJIBI AJ11 YYUTEIA

Buosiorus. 10-11 knaccel. Yriy6/1eHHbINA YpoBeHb. MeTou4ueckoe nocobue k YMK
"Jlunus xku3Hu". [laceunuk B.B. AkuimoHepHoe 06111ecTBO "U3aaTebCTBO
"[IpocBeienue”, 2024.

KoHTpoJsibHO-U3MepHUTeabHble MaTepuasbl. buosiorus. 10 kiacc / coct. H.A.
BorpaHoB. - 5-e u3a.: 81 c. - Mocksa : BAKO, 2021.

KoHTpoJibHO-U3MepHUTebHble MaTepHuasbl. buosiorus. 11 kiacc / coct. H.A.

borganos. - 3-e u3.: 80 c. - MockBa : BAKO, 2021.

IINPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET
https://lesson.edu.ru/06/77?class=77
https://www.yaklass.ru/p/biologia?ysclid=mf3wf15dnr780419995
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