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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no yueb6Homy npenmery "buosorus" (manee - 6uosiorusi) Ha
YPOBHE cpeaHero odiiero oopazoBanus pazpadborana Ha ocHOBe DeepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoi
Oepeparuny, GI'OC COO, KoHuenmuu npenojaBaHus y4yeOHOTO NIpeaMeTa
«buonorus» M OCHOBHBIX NOJOXEHHH (denepasbHON paboueld MporpaMMbl
BOCITUTAHUS.

VY4eOnb1ii npeamMer «buonorus» yriyoaéHHoro ypoBHs uzyuyenus (10-11
KJIACChl)  SIBJISIETCSI  OJHMM M3  KOMIIOHEHTOB NPEIMETHOM  00JacTu
«EctecTBeHHO-HayuHble npeamerb». CormacHo mnonoxenusm PI'OC COO
NpoQUIbHBIE YYEOHBIE NPEAMETHI, W3y4aeMble Ha YIVIyOJEHHOM YpPOBHE,
SBIITFOTCS crtocoOoM auddepeHImanuy 00yueHus: Ha ypOBHE CPEIHETO 00IIero
o0Opa3oBaHusl U MNPU3BAHBI O0ECHEUYUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM
o0mMM, CpegHuM OOLUM, CpeAHUM MNPOPECCHOHATBHBIM U BBICIIHM
oOpa3zoBaHueM. B To e BpeMsl KaXJIblil U3 3TUX Y4E€OHBIX NPEIMETOB JOHKEH
ObITh OpPUEHTHUPOBAH Ha TMPUOPUTETHOE pEIICHHE O00pa30BaTENbHBIX,
BOCIHUTATEIbHBIX M PA3BHBAIONIMX 3aJ7a4, CBS3aHHBIX C MpodopHeHTanuei
OoOyyarouMxcss W CTUMYJUPOBAHMEM HHTEpeca K KOHKPETHOM obiactu
HAy4YHOrO 3HAHMS, CBSA3aHHOTO C OHOJOTHEH, MEIUIIMHOM, SKOJOTHEH,
IICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHomy mpenmetry "buonorusa" ga€r nmpencraBieHue o
LEeJNU U 3a/ayax M3ydeHust yuyeOHoro npeamera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeenseT o0sa3areabHoe (MHBAPUAHTHOE) IPEIMETHOE COJIEpIKaHue,
€ro CTPYKTYpUPOBAaHHE MO pa3jeliaM W TeMaM, paclpeielieHue Mo Kiaccam,
PEKOMEHYeT IMOCJIEI0BAaTEeIbHOCTh U3yUeHUsS Y4eOHOTO MaTepuaia ¢ y4EToM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKA y4eOHOTO Mpolecca,
BO3pPAcCTHBIX OCOOEHHOCTEH oOyuwaromuxcsi. B mporpamme mno Ouonoruu
peayin30BaH MPUHIUI MPEEMCTBEHHOCTU C HM3y4Ye€HHEM OMOJIOTMU Ha ypOBHE
OCHOBHOTO 00miero oOpa3oBaHusi, Ojarojaps 4YeMmMy IIPOCMaTpUBAETCS
HAIPaBJICHHOCTh HAa TOCHEAYIOIIee pa3BUTHE OMOJIOTMYECKUX 3HAHUIA,
OpPUEHTHUPOBAHHBIX Ha (POPMUPOBAHKE ECTECTBEHHO-HAYYHOIO MUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIILIEHUS, MPEACTaBICHUI O 3J0pOBOM 00pa3e *KU3HHU, Ha
BOCIIUTaHHE OEpPEeKHOTO OTHOIIEHUS K OKpyXKarolled NpupojaHou cpeae. B
nporpamMme 1o OWOJIOTUU TakXe MOKa3aHbl BO3MOKHOCTH y4€OHOro IpeaMeTa
«buonorusi» B peamuzauuu TpedboBanui PI'OC COO K mMIaHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM M NPEIMETHBIM pe3yjbTaTaM OOy4YEeHUs U B
(OpMHpPOBaHUHM OCHOBHBIX BHJIOB Yy4€OHO-NIO3HABATENBHOW JAESITEIbHOCTU



00y4aroluxcsi MO0 OCBOCHUIO COJIEpkKaHUS OMOJIOrMYECKOro 0oOpa3oBaHUs Ha
YPOBHE CPEIHETO 00IIEro 00pa30BaHMUs.

VYuebnniii npenmer «buosiorus» Ha  ypoBHE CpeIHEro  OOIIEero
o0pa3oBaHWs 3aBepmiaeT OWOJOrMYeckoe oOpa3oBaHWE B IIKOJIE U
OPUEHTHUPOBAH Ha PaCIIMPEHHE U YriyOieHne 3HaHUH 00ydJaromuxcs o0 KUBOU
MPUPOJE, OCHOBAX MOJIEKYJSIPHOM M KIETOYHOM OUOJIOrMu, SMOPHOJIOTUH U
OMONOTHH Pa3BUTHS, TCHETUKH, CEJIEKIIUU, OMOTEXHOJOTHH, IBOJIOIMOHHOTO
YYEHUS ¥ SKOJIOTHH.

Nzyuenne yuebHoro mpeamera «buomorus» Ha yriyOJeHHOM YPOBHE
OPUEHTUPOBAHO Ha TOJTOTOBKY OOYYArOMIMXCS K MOCIEAYIOMEMY MOIYYCHHIO
OuoJorMueckoro  oOpa3oBaHUs B By3aX W OpraHu3alusX CPEeIHEro
npodeccnoHanbHOro 00pa3oBanua. OCHOBY €ro COAEpKAHHUS COCTAaBIISET
cucTeMa OMOJIOTMYECKUX 3HAHWH, MOMYYEHHBIX MPH U3yYEHUU 00YyJarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKUX pa3lenoB OWOIOTMH HAa YPOBHE
OCHOBHOro o0mero obpazoBanus, B 10—11 kmaccax 3T 3HaHHS MOJTYYAIOT
pa3Butue. Tak, pacmimpensl ¥ yriryOJaeHbl OMOJIOTHYECKHIE 3HAHUS O PACTCHHSIX,
KUBOTHBIX,  rpubax,  OakTepusax,  OpraHu3Me  4eJOoBeKa,  OOIIUX
3aKOHOMEPHOCTSIX ~ JKU3HHU, JOIOJHUTEIBHO BKIIOYEHBl OHOJOTHYECKHUE
CBEJCHUS MPUKIAJHOTO M IIOMCKOBOIO XapakTepa, KOTOPbIE MOXKHO
UCMOJIb30BaTh KaK OPHEHTHUPBl I MOCIEAYIOUIEro BbIOOpa mpodeccuu.
Bo3moykHa Takke MHTErpaiusi OMOJIOrMYeCKUX 3HAHUN C COOTBETCTBYIOUIUMU
3HAHUSIMU, TOJTYYEHHBIMH OOYYArOUIMMUCSA TpPU U3YYeHUH (U3UKH, XUMUH,
reorpauu ¥ MaTeMaTUKH.

CrtpykTypa mporpammsl 1o ydeOHomMy mnpenmery "buonorus" orpaxaet
CUCTEMHO-YPOBHEBBIA M HBOJIOIUOHHBIM MOAXOABl K M3YYEHHIO OHOJIOTHH.
CorynacHO UM, HM3y4alOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€pHBIC s
’KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allii, IBOJIOLUU OPTraHUYECKOro MUpa
Ha 3emiie, COXpaHEHUs OMOJIOTMYECKOro pa3zHooOpasus ruiaHersl. Tak, B 10
KJIacC€ W3YYalOTCS OCHOBBI MOJICKYJSIPHOM M KJIETOYHOM Ouojoruu,
AMOPUOJIOTUU U OMOJIOTUU PAa3BUTHUS, TEHETUKU U CEJIEKIIUU, OMOTEXHOJIOTUU U
CUHTETHYECKOW OHOJIOTHH, aKTyaJM3UPYIOTCS 3HAHHUS OOYy4YaloIUXCs IO
O0OTaHUKe, 300JI0TUH, aHaTOMHH, (usnojgorun uenoBeka. B 11 kiacce
M3y4aroTCs HBOJIIOIIMOHHOE YUeHHE, OCHOBHI KOJIOTHH U YUeHHE 0 buocdepe.

VYyeOubiii mnpeamer «buonorus» TOpu3BaH O0OECIEYUTh OCBOEHUE
0oOy4YaImMUMHCS OUOJIOTMYECKUX TEOPUl M 3aKOHOB, WJIEH, NPUHUUIIOB U
NpaBWI, JIEKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAHUH O CTPOCHUU, MHOT000pa3nu U 0OCOOCHHOCTSIX KIETKH, OPraHnu3Ma,
MOMYJISAINAN, OMOLIEH03a, YKOCHUCTEMBI, O BBIJAIONINXCS HAYYHBIX TOCTHKEHUSIX,



COBPEMEHHBIX  MCCJIEJOBAaHUAX B  OHMOJIOTMH, NPUKIATHBIX  aCHEKTax
Ouosiornyeckux 3HaHuil. Jlns  pa3BuUTHS U TOAJACpPKAHUS  MHTEpeca
oOydJaloImuxcss K OHOJOrMM  Hapsay CO  3HAUYMUTEIbHBIM  O00BEMOM
TEOPETUYECKOr0 MaTepuajga B COJCPKaHUM TIPOrpaMMbl IO OHOJIOTHHU
NPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHMEU CTAHOBJIEHUS U PA3BUTHUS TOU WU
WHOM 0o0nacTu OMOJIOTUM, BKJIQJOM OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B
pelieHrne BAXKHEHIIINX OMOJIOTHYECKUX U DKOJIOTUUECKUX MPOOIeM.

enp wusyueHusst yuyeOHOro mipeamera «buomorus» Ha yriyoJaEéHHOM
YpOBHE — OBJIQJICHHME OOYyYalIIMMHUCA 3HAHUSIMU O  CTPYKTYpPHO-
(yHKIMOHAIBHOM ~ OpraHu3alliid  KUBBIX CHCTEM pa3HOr0 paHra u
npuoOpeTeHrne YMEHUI UCTIOIb30BATh 3TH 3HAaHUA B (DOPMUPOBAHUU MHTEpECA K
onpenenéHHon o6sactu npodecCUOHATBHOM JIeATeTbHOCTH, CBS3aHHOM C
Ouonorvel, WM K BBHIOOPY YyueOHOTO 3aBeACHHUS U MPOJAOKEHUS
OHMOJIOTHYECKOro 00pa3oBaHUsl.

JlocTkeHue 1enu u3ydeHuss yuyeOHoro mpeamera «buonorus» Ha
yrayOn€éHHOM YpOBHE 00ecTieunBaeTCsl peIEHUEM CIIEIYIOIIUX 3a0a4:

OCBOCHHE OOYyYalOIMMHUCS CHCTEMbl OHOJIOTMYECKHX 3HAHWM: 00
OCHOBHBIX OHOJIOTHYECKMX TEOPHSIX, KOHIICMIUAX, THUIOTe3aX, 3aKOHAaX,
3aKOHOMEPHOCTSIX W TpaBWJIaX, COCTABIAIONIUX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHYI0 KapTHUHY MHpA; O CTPOCHUU, MHOTrooOpa3suu U OCOOEHHOCTSX
OMOJIOTMYECKUX CUCTEeM (KJIETKA, OpraHu3M, MOMYJISIUsS, BUJ, OUOTeOIEeHO3,
ouocdepa); O BBIIAIONIUXCS OTKPHITUAX U COBPEMEHHBIX HCCIICIOBAHUSX B
Onooruy;

03HAKOMIJICHHE OOYYaloIIMXCsl ¢ METOJAaMU MO3HAHUS KUBOW HPUPOJIBI:
HCCJIEIOBATEILCKUMU  METOJIaMH  OMOJIOTHYECKUX HayK (MOJICKYJISIpHOH U
KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUM W OWOJIOTMHM Pa3BUTHs, TEHETUKUA U
CEJIeKIIMM, OWMOTEXHOJIOTUM U CHUHTETUYECKON OMOJIOTHH, MaJ€OHTOJIOTUH,
AKOJIOTHM); METOAaMU  CaMOCTOSTEIIBHOTO MPOBEACHUS OUOJOTHUUYECKUX
UCCIeIOBaHU B Jlabopatopuu U B mpupoje (HaONIIoJeHue, H3MEpEHuUe,
AKCIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJICHUE OOYYaIONIMMHUCS YMEHUSMH: CaMOCTOSTEIHHO HAaXOAWTh,
aHAIM3UPOBATh W UCIIOIH30BaTh OMOJOTHUECKYI0 HH(POPMAIIHUIO; TIOJI30BAThHCS
OMOJIOTUYECKON TEPMHUHOJIOTHEH U CUMBOJIMKOW; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM W COLUATBbHO-DKOHOMUYECKUMU M OSKOJOTUYECKUMHU
mpoOJeMaMy YeJIOBEUYECTBA; OIEHUBATH MOCIEACTBUS CBOEH NIEATEILHOCTH 10
OTHOUIIEHUIO K OKPY>KaIoIlel MPUPOIHON cpeiie, COOCTBEHHOMY 370pPOBBIO U
3I0POBBIO0  OKpYKAlOUIUX JIIOAe; OOOCHOBBIBATH M  COOJIIONATH MEphI
npounakTUKU MHQPEKIIMOHHBIX 3a00JIeBaHUM, TIPaBUIia MMOBEJCHUS B MIPUPOJIE



n oOecnieuyeHnss OE30MAaCHOCTH  COOCTBEHHON  KH3HEJCSITEILHOCTH B
Ype3BbIUYAMHBIX CUTyalMSX TPUPOJHOIO M TEXHOTEHHOrO0  XapakTepa;
XapaKkTepru30BaTh COBPEMEHHbBIC HAYYHBIE OTKPHITHS B 00J1aCTH OUOJIOTUH;

pa3BUTHE Yy OOYy4YarOIIUMXCS  WHTEIUJICKTYyaJlbHbIX W TBOPYECKHUX
CIIOCOOHOCTEM B MpollecCe 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITHUSIMU U
COBPEMEHHBIMU HCCJICIOBAaHUSAMH B OMOJIOTHH, pelllaeMbIMH €10 MpoOIeMaMH,
METOJI0JIOTHEl OMOJIOTHUYECKOTO HCCIICOBAHUS, IPOBEACHUS
AKCIIEPUMEHTAJIbHBIX ~ HMCCJICJIOBAaHUM, pelieHus OUOJOTHYECKUX  3ajad,
MOJICTUPOBAHMS OUOJIOTUUECKUX 0OBEKTOB U MPOIIECCOB,;

BOCITUTAHUE Y 00YUYaIOIINXCS IIEHHOCTHOTO OTHOIIEHUS K YKUBOU MIPUPO/IC
B IIEJIOM U K OTACIbHBIM €€ O0BeKTaM U SBIEHUSM; (POPMHUPOBAHUE
AKOJIOTUYECKOMN, TEHETUYECKOU IPaMOTHOCTH, OOIIEH KyJIbTypbl MOBEICHUS B
MIPUPOJIC; UHTETPALIMK €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre OOyYalomMUMUCI KOMIIETEHTHOCTH B  pallMOHAIBHOM
MIPUPOJIOTIOIB30BaHUN (COONIOJICHHUE TPAaBUJ MOBEACHUS B MPUPOJE, OXPaHBI
BHUJIOB, DJKOCHUCTEeM, Ouocdephl), COXpPaHCHHUH COOCTBEHHOTO 3J0pPOBbS U
3I0pOBbsSl  OKpYXarollux JroAed  (coOmogeHuss Mep  NpOPUIAKTHKU
3a00JIEBaHUH, obecrieueHue 0€e30MacHOCTH KU3HEIEATEIbHOCTH B
Ype3BbIYaHHBIX CUTYAIUSAX IPUPOTHOTO U TEXHOITEHHOI'0 XapaKTepa) Ha OCHOBE
UCITOJIb30BaHMs OMOJIOTUUECKUX 3HAHUN U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3JlaHWE YyCJIOBMM JUIsI OCO3HAHHOTO BBIOOpa  OOYYaIOIIMMUCS
WHAUBUIYaJIbHON obOpa3zoBaTeabpHON TPAEKTOPHUH, CIIOCOOCTBYIOIIEH
mocieAyrneMy MnpodecCHOHAIPHOMY CaMOOIPEACIICHUIO, B COOTBETCTBHH C
WHIMBHIYaJIbHBIMA HHTEPECAMH U MIOTPEOHOCTSIMU PETHOHA.

OOmiee YMCIIO YacoB, OTBEJACHHBIX Ha U3y4YeHHWE OHWOJIOTMH Ha
yTIIyOJICHHOM YPOBHE CpeaHero olmiero oopasoBanusi, coctasisier 204 Jaca: B
10 kiacce — 102 4aca (3 yaca B Hegeno), B 11 kimacce — 102 gaca (3 4Jaca B
HEJIETTIO).

OT60p opraHu3anMoHHBIX (POPM, METOJIOB M CPEICTB 00yUeHHUS OUOJIOTUH
OCYIIECTBIIACTCS ¢ YUETOM CHEIU(HUKN €T0 COJIepKaHUs U HAMPABJICHHOCTH Ha
MPOJIOJDKEHHE OHMOJIOTMYECKOTO O00pa3oBaHUs B OpPraHU3aIUSIX CPEIHEro
po¢eCCHOHATILHOTO U BBICIIEr0 00pa30BaHMUs.

OO0s3aTenbHbIM YCIOBUEM MPU OOyYE€HHHM OMOJIOTHM Ha YTriIyOnEHHOM
YPOBHE SIBJISIETCS MPOBEJCHUE JTA0OPATOPHBIX U MpaKTUYECKuX padboT. Taxxke
y4yacTue  OOydYarolmuXcsi B BBIIIOJHEHUHM  MIPOEKTHBIX UM y4eOHO-
HCCIIeIOBATEIIbCKUX PA00T, TeMaTHKa KOTOPBIX OMPEACISICTCS YYUTEIEM Ha
OCHOBE HMEIOIIMXCS MAaTEPUATbHO-TEXHUYECKUX PECYpCOB W  MECTHBIX
[IPUPOIHBIX yCJIOBUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxanue mporpamMMsbl, BBIJIEJIEHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyJapcTBeHHoM utoropoii arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast Ouonorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTUs Ouosioruu. buosiornyeckre Hayku W H3ydyaeMble UMHU IMPOOJIEMBI.
dyHaamMeHTalbHbIe, MNPUKIAJHBIE M TOUCKOBBIC HAY4YHBIE HCCIICIOBAHUS B
OunoJioruu.

3nauenne Ouomoru B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTtuHbl mupa. lIpodeccun, cBa3anHble ¢ Ouosorueil. 3HaueHHE
OMOJIOTUU B MPAKTUYECKOW JIEITEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEIhCKOM
X035IMCTBE, MPOMBIIIUIECHHOCTH, OXPaHE NPUPOJIBI.

JdeMoHcTpanumn

[Toptpetsl: Apucrotenn, Teodpact, K. Jlunneut, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsent, I'. Mengens, B. 1. Bepuanckuu, . I1. IlaBnos, U. N.
MeunukoB, H. 1. BaBunos, H. B. Tumodees-PecoBckuii, Ix. Yorcon, O.
Kpux, /1. K. benses.

Tabmuupl U cxembl: «CBsi3b OMOJIOTUU C IPYTUMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. /KuBble CHCTEMbI U X H3YyYECHHE

XKuBbie cucTembl Kak MpeaMeT u3ydeHusi ouosioruu. CBONCTBA >KMBBIX
CHUCTEM: €IUHCTBO XHMMHYECKOIO COCTaBa, JIHUCKPETHOCTb M LEJIOCTHOCTb,
CJIIOKHOCTh M YIOPSJOYEHHOCTh CTPYKTYpPhI, OTKPBITOCTh, CaMOOpPTaHU3aLUs,
CaMOBOCIIPOU3BEJEHUE, Pa3IPaKUMOCTh, I3MEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aluu KUBBIX CHUCTEM: MOJICKYJIAPHBIN, KIETOYHBIN,
TKAHEBBLIN, OpTraHW3MEHHBIN, MOIYJISALIMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(bmoreoneHoTnueckuit), omochepubii. IIporeccrl, MPOUCXOAAIINE B >KUBBIX
cuctemax. OCHOBHBIE TMPU3HAKU KUBOTO. JKW3Hb Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, wu3ydaronme KUBbIE CHUCTEMbl Ha Pa3HbIX YPOBHSX
OpraHu3aluu.

N3yuenue xuBbix cucteM. Metozsl Ouonoruueckoit Hayku. Habmonenue,
U3MEPEHUE, DHKCIIEPUMEHT, CHCTeMaTu3alusi, MeraaHanu3. lloHstue o
3aBUCMMOM M HE3aBUCUMOW mnepeMeHHoH. [lmaHupoBaHuWe >SKCIIEpUMEHTA.
[TocTanoBka u npoBepka runote3. Hynesas runotesa. [lonarue BeIOOpKU U €€
JI0cTOBepHOCTh. Pa3dbpoc B Ouonornueckux AaHHbBIX. OlEHKa TOCTOBEPHOCTH



ITOJIyYEHHBIX PE3yabTaToB. [IpUunHBI UCKaKEHUSI PE3YIBTATOB IKCIEPUMEHTA.
IloHsATHE CTATHCTUYECKOTO TECTA.

JdemoHcTpauu

Tabmuupl 1 cxembl: «OCHOBHBbIE TPHU3HAKH >KU3HW», «buomornueckue
cucteMbl», «CBOWMCTBAa >XUBOM MaTepun», «YPOBHU OPraHU3alUH KUBOU
npupop», «CTpOCHHE KUBOTHOM KIIETKW», « TKaHH KMBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEUECKOro opranuzmay, «buoreouenosy», «buochepar, «Metoab
W3Y4YEHUS KUBOU IPUPOIBD».

OGopynoBanue: jaboparopHOoe  O00OpyJOBaHUE JUIsl  MPOBEJCHUS
HaOJII0ACHU, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonb3oBaHWE pa3NUYHBIX METONOB IIPU
W3yYECHUU KUBBIX CHCTEM).

Tema 3. buoJiorust KiieTku

Knerka — cTpykTypHO-QyHKIMOHAIbHAs eAUHUIA >KuBoro. Kcropus
oTKpbITHs KJeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IIBann, M. Illneitnen, P. BupxoB). OcCHOBHBIC MOJIOKEHUS COBPEMEHHOMU
KJIETOYHOU TEOPUH.

Metoapl  MOJNEKYJSIPHOW M KIETOYHOM OWOJOTHU: MHUKPOCKOMMS,
xpomarorpadus, 31eKTpodope3, METOJ MEUYEHBIX aTOMOB, TU(dPepeHInanTbHoe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue Quxkcupo8aHHwvix
K1emoK.  ONEKTpOHHas  MHKpockomus.  Kougokanvnas — muxpockonusi.
Bumanvnoe (npusxcusnennoe) uzyuenue Kiemox.

JemoHcTpanu

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

Tabmuuet u  cxeMbl:  «CBETOBOM  MHKPOCKOID»,  «DIEKTPOHHBIM
MHKPOCKOM», «/cTopus pa3BUTHS METOA0B MUKPOCKOIIMM.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaTbl pacTUTEIbHbIX,
KUBOTHBIX M OaKTEPUATBHBIX KIETOK.

IIpakTuyeckas padora «/I3ydeHue MeETONOB KIETOYHOW OHUOIOTUU
(xpomarorpadus, saexrpodopes, auddepeHnnanTbHOE EHTPUPYTUPOBAHUE,
TTLIP)».

Tema 4. XuMHu4YecKasi OpraHu3anus KJIeTKH

XHWMHUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U yJIBTPAMUKPOIIEMEHTHI.
Boma m e€ ponp Kak pacTBOpUTENS, peareHTa, y4yacTue B CTPYKTYpPUPOBAHUHU
KJIETKH, TETJIOperyisaiun. MuHepanbHbIE BEIIECTBA KICTKH, UX OMOJIOTHIECKas
poJib. PONb KATHOHOB M aHUOHOB B KJIETKE.



Opranunueckre BEIIECTBA KIETKH. buonornueckne mnoauMmepsl. benkwu.
AMUHOKUCTOTHBIM  cocTaB  OenkoB. CTpPYKTypbl O€IKOBOMl  MOJIEKYJIBI.
IlepBuunasi cTpykTypa Oenka, mOenTUAHas CBs3b. BTopuuHas, TpeTUYHas,
yeTBepTUYHas CTPYKTyphl. [leHarypanusa. CoiictBa OenkoB. Knaccudukarus
6eskoB. buonornueckue GyHkuM 0€IKOB. [lpuoHasi.

YrneBoasl. Mosnocaxapubl, JIACAXapUbl, OJIMTOCaXapH/Ibl u
nonucaxapuabl. OO TIaH CTpPOCHUS W (PUBMKO-XUMHYECKHME CBOWCTBA
yIJIeBOJI0B. bronorudeckue PyHKIIUU YTIIEBOJIOB.

Jlunuael.  TwapodunbHO-THAPODOOHBIE  cBoiicTBa.  Kiaccudukanus
munuaoB. Tpurnuuepunbl, ¢hochoaunuibl, BOCKH, cTepouabl. buonornueckue
¢ynkuuu unuaoB. OOHme cBOWCTBA OMOJIOTMUECKMX MEMOpPAH — TEKY4ecTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JITHK u PHK. Ctpoenne HyKIEMHOBBIX KHCIIOT.
Hyxneotuast. [Tpuniun kommiementapuoctu. [IpaBuiio Yapradda. Ctpykrypa
JIHK — nBoiiHas cniupanb. MecToHaxoXJIeHHe W Ouojoruyeckue (PpyHKIuu
JAHK. Bunst PHK. ®ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsa3u B Monekyie ATO.
buonornueckue pynknum ATD. BoccTaHoBNIEHHBIE TIEPEHOCUYHKH, MX (DYHKITHH
B KieTke. /[pyeue wnykaeozuompugocgamor (HT®D). CexBenmpoBanue JIHK.
Memoowvl cenoMuKu, MpanCcKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass ~ Ouonorusi:  Omoxumuueckue W Ouodunyeckue
HCCJICIOBAHMSI COCTaBa W TPOCTPAHCTBEHHON CTPYKTYphl OMOMOJEKYII.
Mooenuposanue cmpykmypol u @QYHKYuti OUOMONEKYT U UX KOMNIEKCO8.
Komnviomepusoiii  ousaiin  u  opeanuueckuii cuHmes OUOMONEKYL U UX
HEenpupoOHbIX AHAN0208.

JdemoHcTpauu

IToptpersr: JI. Ilommnr, [Ix. Yorcon, ®. Kpuk, M. VYwuukunc, P.
®panknul, ©. Conrep, C. [Ipy3unep.

Juarpammer:  «PacnpenereHue XHMHYECKUX 3JIEMEHTOB B HEXKHBOU
npupoe», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MTPUPOJIEY.

Tabnunel u cxemsl: «Ilepuonnueckast TabauIa XUMUYECKUX IJIEMEHTOBY,
«CTpoeHne MoJIEKyIbl BOJIb», «BellecTBa B cocTaBe OpraHu3mMoBy, «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpYKTyphl OEIKOBOM MOJIEKyINb, «CTpoeHHE MOJIEKYT
yIraeBoJoB», «CTpoeHue MOJeKya JIUnuaoB», «HyKIEMHOBBIE KHCIOTBLY,
«CtpoeHnune moiiekyasl ATOy.

OO6opynoBanue: XuMU4ecKas ocyja u 000pyoBaHHeE.

JlabopaTtopHass pabora «OOHapyxeHHe OCJIKOB C  TIOMOIIBIO
Ka4E€CTBEHHBIX PEAKLUI».



JlaGoparopuass pabora «lccnengoBaHue  HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOBY.

Tema 5. Crpoenue u GQyHKIUH KJICTKH

Tunel KJIETOK: JyKapuoTHYecKass U Mpokapuotuueckas. CTPYKTypHO-
(yHKUMOHAJIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTuueckoil kietku. Kierounas creHka Oaktepuil u
apxed.  OcoOEHHOCTM  CTpoeHusi  rereporpodHoil W aBTOTpPOPHOU
MPOKAPUOTUYECKUX KIIETOK. MECTO U poJib POKAPUOT B OUOIIEHO3aX.

Crpoenne W (QYHKUMOHMPOBAHME  DYKApPUOTUYECKOM  KIIETKH.
[Inazmatnyeckas memOpana (miazmanemma). CTpykTypa IU1a3MaTHYECKOM
MeMOpaHbl. TpaHCOpT BelIECTB Yepe3 IJIa3MaTHUYeCKyld MeMOpaHy:
naccuBHbIM (AU Py3us, obneru€unas nud@ys3us), akTUBHBIM (MIEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIN TpaHncnopt). [lomynponuriaemocts MmemoOpanbl. Pabora
HATPUM-KaJIMEBOTO0 HAcoca. DHJIOIUTO3: MUHOLMTO3, (Haronuro3. DK3OIHUTO3.
Knerounas crenka. CTpykrypa ¥ (YyHKUMM KJIETOYHOW CTEHKH PACTCHUI,
rpudoB.

Huronnasma. I[luto3onb.  Llutockener. JIBUKEHHE  LIUTOILIA3MBI.
Opranouasl KIIETKHU. OnHoMeMOpaHHbIE OpraHoOU/IbI KJICTKU:
sHpomutazMarudeckas cetb (II1C), annmapat ["oyibaku, TM30COMBI, UX CTPOCHUE
u ¢yHKiuU. B3auMocBs3b 0JIHOMEMOpPaHHBIX OPraHoU0B KieTku. CTpoeHue
TPaHyJISIPHOTO peTUKyiayma. Mexanusm unanpaenenus 6enkos ¢ IIIC. Cunres
pacTBOpUMbIX 0ekoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nankuil (arpanyasipHbIii)
SHAOIIa3MaTHUeCKuil peTukyiayMm. CekperopHas (GyHkuus anmnapata ['onbmkiu.
Moougurayus benxos ¢ annapame I onvoocu. Copmuposka benkos 6 annapame
Tonvoxcu. TpaHcnopT BellecTB B KJ€TKe. BaKyonu pacTUTENbHBIX KIETOK.
Kiterounsiii cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOMABI  KJIETKH: MHUTOXOHJIPUHU, ILJIACTUIBI.
Ilpoucxoorcoenue  mumoxonoputi  u  naacmuod.  Cumobuocenez  (K.C.
Mepeockosckuti, JI. Mapeynuc). CtpoeHne W (DYHKIIMH MHUTOXOHIPUHA U
miactu. [lepBudaHbIe, BTOPUYHBIE U CJIOKHBIE TUIACTUBI (DOTOCUHTE3UPYIOIINX
3YKapuoT. XJIOPOILIACThI, XPOMOILIACTHI, JIEUKOIUIACTHI BHICIIIUX PACTCHUH.

HememOpannsie  opranounmbl  kietku  CTtpoenue u  GyHKIUA
HEMEMOpaHHBIX  OpraHOMJIOB  KIETKH. Pubocomsl.  Ilpomeorcymounsvie
Punramenmol. MUKpODUIAMEHTHL. AKMuUHO8ble MUKpoguiamermol. MplllIeqHbIC
KIIETKH. AKMuHogvle KOMNOHEeHMbl HeMbluleyHblX Kiemok. MUKpOTpYyOOUKH.
Knerounwiit nentp. CTpoeHue W JABWIKEHHE JKTYTUKOB M PECHHYEK.
MuxkpoTtpybouku uuroruiazmel. LleHTpuons. berku, accoyuuposanHvie ¢
MUukpoguramenmamu u muxpompyboukamu. Momopnsie benxu.



SAnpo. O6osouka sa11pa, XpOMaTUH, KapHOILIa3Ma, SIAPBIIIKU, HX CTPOCHHE
U pyHKUMU. SnepHbiil OenkoBblil MaTpukc. [IpocTpaHCTBEHHOE PacloIOKEHHUE
XpOMOCOM B HMHTep(ha3HOM sizpe. IJyxpomamun u 2emepoxpomamur. bernku
XpoOMaTUHA — TUCTOHBL. /J[unamuxa sdepHou 000104Ku 6 mumosze. HoepHviti
Mpaucnopm.

Knerounpie BritoueHus. CpaBHUTENBbHAS XAPAKTEPUCTUKA  KJIETOK
AYKapHOT (PaCTUTENbHON, )KUBOTHOM, TPUOHOM ).

JdeMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckui, JI. Mapryiuc.

Tabnuupbr 1 cxembl: «CTpoeHHE 3YKAPUOTUUYECKON KieTKW», «CTpoeHue
KUBOTHOM  KIETKW», «CTpOoeHME pacTUTENbHOM KIeTkn», «CrpoeHue
MUTOXOHAPUWY, «Anpo», «CTpoeHne NpoKapuoTUIECKOU KIIETKI.

O6opynoBaHHe: CBETOBOM MUKPOCKOII, MUKPOIIpENapaTbl pacTUTEIbHbIX,
’KUBOTHBIX KJIETOK, MUKPOIIpenapaThl OaKTEpUaIbHbIX KJIETOK.

Jlabopatopnas pabGora «V3yueHue CTPOCHHS KIETOK pa3INYHBIX
OpPraHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOMCTB KIETOYHOU MEMOPaHbD».

JlabopaTopnas padora «lVccnenoBanue miazMoiau3a M AEIIIa3MOJIn3a B
PACTUTEIIBHBIX KIETKAX.

IIpakTnueckas padora «l3yyeHue JBWKEHHS [UTOILUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BeniecTB M NMpeBpallleHNe JHEPTUM B KJIETKe

AccumMmwisiivsl M1 AMCCUMMIISINUSL — JIBE€ CTOPOHBI MeTabonu3ma. Twumbl
oOMeHa BeUIeCTB: aBTOTPO(MHBI M TeTepoTpOo(HBIM. YyacThe KHCIOpoAa B
OOMEHHBIX Tpoleccax. JHepreTuueckoe oOecreueHrue KIETKU: MpeBpalleHue
AT® B o0OMmeHHbIX Tmporeccax. DepMEHTATUBHBIA XapakTep peakiui
KJIETOYHOro Merabonuzma. DepMeHThbl, UX CTPOEHHUE, CBOMCTBA M MEXAaHU3M
neiicteua.  Kodepmentsl. Ominunss  (QEepMEHTOB OT  HEOPraHMUYECKUX
KaTajau3aTopoB. benku-akTuBaTOppl M OENKU-UHTMOUTOPBI. 3aBUCUMOCTD
CKOPOCTH (pepMEHTATUBHBIX PEAKIIMI OT pa3InYHbIX (PAaKTOPOB.

IlepBuyHBII CHHTE3 OpraHUMYECKUX BellecTB B KieTke. dorocunTtes.
AHoKcueeHHblll U OKcueeHHbll pomocunmes y baxmeputi. Ceemocoouparowue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOIIACTOB B
npotecce porocunTesa. CretoBas U TeMHOBas (a3pl. Pomoovixanue, C 3, C 4u
CAM-munvt ~ gpomocurnmesa. IIpogyKTUBHOCTH  (oTocuHTe3a. Brmsame
pa3INYHBIX (PAKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HAaUeHHE (POTOCHHTE3A.



XEeMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPULUPYIOIINE OAKTEPHUH, JKETE300aKTEPUH, CEpOOAKTEPUU, BOJOPOIHbBIE
OakTepuu. 3HAUCHHE XEMOCUHTE3a.

AHaspoOHble opranu3mbl. Bunbl Opoxkenust. [IpoykTel OpoxkeHuss U ux
WCTIONIb30BAaHUE YEJIOBEKOM. AHA’POOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YIUTE U O0JIE3HE.

AspoOHBbIe OpraHU3MBl. Oransl DYHEPreTUYECKOTO oOMeHa.
[TogroroButenbHbIi  dTan. [nuKoMM3 — OECKUCIOPOJHOE PpaCHICTUICHUE
[JIFOKO3BI.

bronornueckoe OKUCIEHUE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHIpUIA
B Ipolieccax OWOJOTMYEeCKOro  okucieHus. Llukinueckue  peaxuuu.
OxkucnurenbHoe (GochopwiupoBaHue. JIHepeus MemMOPanHo2o 2epacueHma
npomonog. Cunmez AT®: paboma npomonnou AT@P-cunmasvl. [Ipeumyiectna
a’poOHOr0 MyTH OOMEHa BEIIeCTB Tepesl aHadpoOHBIM. D(H(PEKTUBHOCTH
HHEPreTUYECKOro OOMEeHa.

JdeMoHcTpauuun

[Toptpetst: k. [Ipuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuupt u  cxembl: «DOTOCUHTE3», «DHEPreTUUECKU O0OMEH»,
«buocunres 6enkay», «Ctpoenue pepMeHTay, «XeMOCHUHTE3Y.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opyoBaHue TUTSt
MIPUTOTOBJICHUS MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEIIAPaTOB.

JlabopaTtopnass pabora «l3ydyeHne KaTaIUTUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha IpUMEpEe aMUIIa3bl WU KaTanas3bl)y.

JlabopaTtopnass pabora «/3yuenue (HepMEHTATUBHOTO PpaACHICIUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEIbHBIX U dKUBOTHBIX KIETKAX.

JlabopaTtopnas paGora «CpaBHeHue mporieccoB (HOTOCHHTE3a U
XEMOCHUHTE3A.

JlaGopaTopHas padora «CpaBHEHHE MTPOIIECCOB OPOKEHUS U ABIXAHUS».

Tema 7. HacsiencreeHHass uHGOpMaluMs U peajn3anus e€é B KIeTKe

Peakuun wMatpuuHoro cuHre3a. lIpuHIIMD KOMIUIEMEHTapHOCTH B
peaknmsX MaTpUYHOTO CHHTe3a. Peanusaiusi HaclieICTBEHHONW HH(POpPMAIIMH.
I'eneTnueckuil kox, ero cBoucTea. TpaHckpunuus — matpuuHbid cuate3 PHK.
[IpyHUMOBI  TPAHCKPUIILIMK:  KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBbHOCTD,
acuMMeTpudHOCTh. Co3spesanue mampuunvix PHK 6 sykapuomuyeckoii Kiemxe.
Hexooupyrowue PHK.



Tpancnsuus u e€ sranbl. Yuactue TpaHcnopTHeix PHK B Omocunrese
Oenka. VYcinoBus Ouocunre3a Oenka. KoaupoBanwe amMuHOKUCIOT. Poisb
pubocoM B OMOCUHTE3E OelIKa.

Cospemennvle npedcmasnenus 0 cmpoeruu 2enos. OpraHuzaius reHoma y
MPOKApPUOT U FYKAPUOT. Perynsuus akTHBHOCTH T'€HOB y MPOKapuoT. [ unoresa
onepoHa (®. Kako0, XK. MaHno). Monekynsapuvie Mexanuzmvl IKCHPECCUU 2eHO8
y aykapuom. Ponv xpomamuma 6 pezyrayuu pabomsl 2eHo8. Perynsaius
O0OMEHHBIX IpoLieccoB B KieTke. Kierounslii romeocTas.

Bupycet — Hekmerounple (GOpPMBI JKU3HHM W OOJHMraTHBIE TApa3WTHI.
CtpoeHHe MPOCTHIX W CJIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTeprodaros.
HKusznennwiti yuxn JIHK-coodepocawux eupycos, PHK-codepocawux eupycos,
baxmepuogacos. Obpamnas mpanckpunyus, pedepmasa, unmezpasd.

BupycHble 3a0oneBaHusl 4elOBeKa, KUBOTHBIX, pacteHuid. CIIN/I,
COVID-19, connayibHbIE U MEIUIIMHCKHE MTPOOTIEMBI.

bBuoungpopmamura: unmezpayus u ananuz o6onvuiux maccusos («bigdata»)
CMPYKMYpHuIX  Ouonocudeckux oOanuvlx. Hanomexnonocuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvle pyuxkyuu 6benkos. Cnocobvl OocmasKu
JleKapcme.

JdemoHcTpauu

[Toprpersr: H. K. Konsuos, /. . UBanoBCKHiA.

Ta6munp! u cxembl: «buocunTes 6enkay, «I'eHeTHaecKuii Koy, «Bupyce»,
«bakrepuodarm.

IIpakTnueckas padbora «Co3ganue MOAEIHN BUPYCay.

Tema 8. ZKu3HeHHbIN LMK KICTKU

Knerounsrit mukn, ero mepuoasl u perymsnus. Matepdaza m mutos.
Oco0eHHOCTH TIPOIIEeCCOB, MpoTeKaronmx B uHTepdase. [loaroroBka KiIeTKku K
nenenuto. Ilpecunrernueckuit  (MOCTMUTOTUYECKUM), CUHTETHUYECKUUA U
MOCTCUHTETUYECKUH (MPEMUTOTUIECKUI ) TIeproabl HHTEP(DA3HI.

Marpuunsiii cunre3 [IHK — perukanus. [puamune! permnkannu JTHK:
KOMIUIEMEHTAPHOCTh, MOJIYKOHCEPBAaTUBHBIM CHUHTE3, AHTUNAPAJUICIbHOCTD.
Mexanusm pernkanun [JHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl U
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTwm. JIUTUIOMIHBIN U
rariouHbel  HaboOpsl XpomocoMm. ['oMonoruunble XpomocoMmbl. [losoBbie
XPOMOCOMBI.

Henenue wietku — muto3. CTaguu MHTO3a U MPOUCXOMSIINE B HUX
npoueccsl. Tunbl MuTo3a. KaproknHes u IUTOKHHE3. bHOJIOrnyeckoe 3HaueHue
MHUTO3A.



Perynsuusa mutoTHueckoro mukia kietku. IIporpammupyemas kietouHas
rudesnp — aronTo3.

Kierounoe sapo, XpoMocoMbl, (DyHKIIMOHANbHAs T€HOMUKA. Mexanuszmbi
npoaugepayuu, ougpepenyuposku, cmapenus u 2ubeau kiemox. «L{ugposas
KiemKkay — ououngopmamudecxkue mooenu QyHKYUOHUPOBAHUSL KIIeMKU.

JdemMoHcTpanuu

Tabmuupl n cxembl: «KU3HEHHBIA UK KIETKW», «Mutos3y, «CtpoeHue
xpomocom», «Pemmkanus [JHK».

OOGopynoBaHKe: CBETOBOM MHUKPOCKOI, MHUKporpenapartbl: «MuWto3 B
KJIETKaX KOPEIIIKa JIYKay.

JlabopaTtopnas  pabdora  «l3yueHne XpoMOCOM Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

Jlabopatopnas padora «HabGmoneHnne MmuTO3a B KIIETKaX KOHYHMKA
KOpeEIIIKa JyKa (Ha TOTOBBIX MUKPOTpEnapaTax ).

Tema 9. CTpoeHue n PyHKIIUM OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUST H  JKU3HEACSTEIIbBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepun, apxeu, OJHOKIETOYHbIE T'pUOBI, OJHOKJIETOYHBIE
BOJOPOCIIH, Ipyrue NpoTUCThl. KoJIoHWanbHbIe OpraHu3MBI.

B3anmocBs3p yacTeld MHOTOKJIIETOYHOI'O OpraHu3Ma. TkKaHU, OpraHbl U
cucteMbl opraHoB. Opranu3M Kak equHoe 1enoe. ['omeocras.

Txkanu pacrteHnii. TuIbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTeIbHas,
OKPOBHAsI, MPOBOAAIIAS,, OCHOBHAsI, MexaHuyeckasd. OCOOCHHOCTH CTPOEHHUS,
(GyHKUMN ¥ pacoIOKEHUs! TKAaHEH B OpraHax pacTEHUN.

TkaHM KUBOTHBIX U Y€JIOBEKA. THIBI )KUBOTHBIX TKaHEH: SMUTEINATbHAS,
COEIMHUTENbHASA, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHUS, QYHKIHMA U
PACIIOJIOKEHUSI TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble U TeHepaTUBHBbIE OpraHbl pacteHuid. Opranbl u
CUCTEMBbl OpPraHoOB >KMBOTHBIX U 4YesoBeKa. (DYHKIMM OPraHOB U CHCTEM
OpTraHOB.

Omnopa tena opranuzmoB. Kapkac pacrenuii. Ckenersl OJHOKIETOUYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapykHbIil U BHyTpeHHHI ckeneT. CTpoeHue u
THUIBI COCTMHEHUS] KOCTEH.

JIBr>keHne OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPTraHU3MOB:
aMEOOUTHOE, )KTYTUKOBOE, PECHUYHOE. J|BH)KEHHE MHOTOKJIETOYHBIX PACTEHHIA:
TPONU3Mbl U HACTUHU. [[BM)KEHHE MHOTOKJIETOYHBIX »MBOTHBIX U 4YEJIOBEKa:
MbIlevHas cuctema. Pednexc. CkeneTHble MBIIIIIBI U UX padoTa.



[Iutanue opranusmoB. IlornomeHnue BOJBI, YIJIEKUCIOTO Ta3za H
MHHEPAJIbHBIX BEIIECTB pacTeHUsAMU. |IuTanue kuBOTHBIX. BHYTpUMIosocTHOE
W BHYTPUKJIETOUYHOE mHuIleBapeHue. [IuTaHne TMO3BOHOYHBIX JKUBOTHBIX.
Otnenbl  NUIIEBAPUTEIBLHOTO  TpakTa.  lIumieBapuTenbHbIE — KEJE3bI.
IInmeBapuTenbHas CUCTEMA YEI0BEKA.

Jlpixanue opraHu3sMoB. JlpiIxaHue pacTeHuid. JIpIxaHue IKUBOTHBIX.
Huddy3us razoB uepe3 NoBepXHOCTh kieTkU. KoxHoe japixanue. JpixaTenpHas
nmoBepxHocTh. KabepHoe U JEroyHoe napixaHue. JlpIXaHWE TMMO3BOHOYHBIX
KUBOTHBIX M YEJOBEKAa. OBOJIIONMOHHOE YCIOXHEHUE CTPOCHUS JIETKHUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHasi cucrema 4elnoBeka. MexaHusm
BEHTWIALIMM JIETKUX y NTHI] W MJEKONUTAKIMX. Perynsuus apIxaHus.
JIpIxaTenbHBIE 00HEMBI.

TpaHcnopT BEMIECTB y OPraHu3MoOB. TpPaHCIOPTHBIE CUCTEMbI PACTCHUM.
Tpancnopr BemecTB y XMBOTHBIX. KpoBeHOoCHas cucrema u €€ Oprassl.
KpoBeHocHast cucTteMa TO3BOHOYHBIX KHUBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbI M KpoBb. Kpyru kpoBooOpaieHusi. DBOJIIOIHUOHHBIE
YCIIO)KHEHHSI CTPOEHUSI KPOBEHOCHOM CHCTEMBI IMO3BOHOYHBIX >KMBOTHBIX.
PaGora cepama u e€ perymnsiusi.

Beinenenne y opranusMoB. Beinenenue y pacteHuil. Beigenenue 'y
KUBOTHbIX. CokpaTuTenabHble Bakyonu. Oprasbl BbiAeneHus. OuibTpanus,
CeKperusi W O00paTHOE BCAaChIBAHWE KaK MEXaHM3MbI pa0OThl OPraHoOB
BblJeIeHUA. CBS3b MOJIOCTH T€JA C KPOBEHOCHOM U BBIJIETIUTEIbHON CUCTEMaMU.
Boeienenue y MO3BOHOYHBIX >KMBOTHBIX U 4yenoBeka. I[louku. CrpoeHue u
byHkunonupoBanue Heppona. O6pa3oBaHUE MOYH Y YETIOBEKA.

3ammra y OpraHu3MoOB. 3allIATAa Y OJHOKIETOYHBIX Opranu3MoB. CHopbl
OakTepuii W IMCTHI NPOCTEHIIMX. 3aluTa Y MHOTOKJIETOYHBIX PACTEHHUU.
Kytukyna. CpencTBa nacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIIUIBI.

3ammra y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX MPOU3BOJIHBIE.
3amuTa opranusma ot 6ose3nel. immyHnHas cucrema denoBeka. Kietounslii u
T'YMOpaJIbHBIE UMMYHHTET. BpoXIEHHBIN U MPUOOPETEHHBIN crieluUUecKuii
uMMyHUTET. Teopus KiIoHabHO-celeKkTuBHOrO uMMyHuTterta (I1. Dpnux, ®. M.
bepuer, C. ToneraBa). BocnamutenbHbie OTBETHl OpraHu3mMoB. Polb
BpPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JICBAHUM.

Paznpaxxumocte u perymsiuuss y opraHusMoB. PazapaxumocTts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaznpaxumocTte W peryysinusa y
pacteHuil. PocToBbie BeNIECTBA U UX 3HAYCHHUE.

HepBuast cuctema u pediiektopHas perynsanusi y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHeNbl. OBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM



CUCTEMBI Yy KMUBOTHBIX. OTHENBI TOJIOBHOIO MO3ra NMO3BOHOYHBIX KUBOTHBIX.
Pednexc u peduexropnas nyra. besycinoBHble U yCIIOBHbBIE PE(IIEKCHI.

I'ymopanbpHas peryssanus 1 SHIOKPUHHAS CUCTEMA )KUBOTHBIX U YEJIOBEKA.
Kene3pl PHAOKPUHHOM CHUCTEMBI M HX TOPMOHBI. J[eWiCTBME TOPMOHOB.
B3auMocCBsA3bp HEPBHOW M 3HAOKPUHHOM cUCTeM. [ unoTaiamo-runodusapHas
CUCTEMA.

JdemoHcTpaunu

[Toprper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHbIE
Bojiopociny, «bakrtepun», «IIpocreitmme», «Opranbl IBETKOBBIX PACTCHUN,
«CucreMbl OPraHoB TMO3BOHOYHBIX JKHMBOTHBIX», «BHYTpeHHEE CTpPOECHHUE
HaceKoMbIX», «Tkanu pactenuit», «KopHeBble cucteMb», «CTpoeHue cTels»,
«CTpoeHHE JTUCTOBOM IUIACTUHKW», « TKaHU )KUBOTHBIX», «CKEIET YEIOBEKAY,
«IInmeBaputenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cucreMa», «HepBHag cucrema», «Koxa», «Mplmedynas cucremay,
«BpraenurenbHas cucteMa», « OHIOKPUHHAS cucTeMay, «CTpOEHUE MBIIILBDY,
«AmmyHnurer», «KumeynonosoctHeie», «(Cxema TIMTaHWS  PACTECHHI»,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOECHHE THAPHI»,
«Ctpoenue mnaHapun», « BHyTpeHHEe CTPOECHHE AOKIEBOro YepBsi», «HepBHas
cucrema poid», «HepBHas cucrema sarymkm», «HepBHas cucrtema
npecMbikaronuxcs», «Hepsnas cucrema nrurny, «HepBHas cucrema
MIIeKONUTaomux», «HepBHas cucrema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl OJHOKJIETOUHBIX
OpPraHM3MOB, MHUKPOIIpENapaTbl TKAHEW, PAaKOBHUHBI MOJUIIOCKOB, KOJUICKLUHU
HACEKOMBIX, UTJIOKOXKHX, dKUBbIE K3EMIUISIPbl KOMHATHBIX pacTEHU, repbapuu
pacTEHHUH pa3HbIX OTHEJIOB, BIAXHBIC IIpernaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyloBaHHE MJis JAEMOHCTPAallMU TOYBEHHOTO M BO3AYIIHOTO MHUTaHUS
pacTeHH, pacHIeTUIeHUs KpaxMmanga U OCJIKOB Moj JelcTBUEeM (HEepMEHTOB,
o0opy/noBaHuEe Uil JEMOHCTPAallMd ONBITOB 10 HW3MEPEHUI0 KU3HEHHOU
€MKOCTH JIETKUX, MEXaHW3Ma JbIXaTCIbHBIX IBUKEHUW, MOJEIU T'OJOBHOIO
MO3ra pa3IuyHbIX KUBOTHBIX.

JlabopatopHas padora «/3yueHue TkaHeH pacTEHUIN.

JlabopaTtopHnas padora «3yueHue TkaHel )KUBOTHBIXY.

JlabopaTopHnasi padora «/3ydeHre OpraHoB IIBETKOBOTO PACTCHUS.

Tema 10. PazMHoOkeHUE U pa3BUTHE OPTaHU3MOB



®opMbl pa3MHOKEHUSI OPTaHU3MOB: OecroJioe (BKJIt0Uasi BEreTaTUBHOE) U
nmosioBoe. Bunel 0ecrnonoro pa3sMHOXKEHUS: MOYKOBAHUE, CHOPYJISLUS,
(parmeHTanys, KJIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [lonoBsie kieTku, win ramersl. Menos. Craguu
Mmeno3a. IloBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii
CMBICJI M€H03a U NOJIOBOTO mpouecca. Meno3 n ero MecTo B J)KU3HEHHOM LIMKJIE
OpraHU3MOB.

[IpenzaponpiieBoe pasBurue. [ameToreHe3 y KUBOTHBIX. [lomoBbie
xene3bl. O0pa3zoBaHKe U pa3BUTHUE MOJIOBBIX KIETOK. CriepMaTOreHe3 U OOTeHES.
CtpoeHue MOJIOBBIX KIIETOK.

OmomoTBOpeHHE W IMOPUOHAIIBHOE pa3BUTHE KUBOTHBIX. CmocoObl
OILUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOPHOJOTUS —
HayKa O Pa3BUTHH OpPraHU3MOB. Mopghocenes — oOna u3 2naéHvlx npoodiem
ambpuonocuu. Kouyenyus mopgpocenoé u moodenu mopgpoeeneza. Cramuu
SMOpHOTEeHE3a JKUBOTHBIX (Ha TmpuMepe Jsarymku). Jpobnenuwe. Tumbl
npoOneHus. JlemepmunupoganHoe U HeOepMUHUPOBAHHOe  OpoOb/ieHue.
bnacmyna, munet 6aacmyn. OcoOEHHOCTH APOOJICHUS] MIIEKOMUTAIONIUX.
3aponpllieBble JTUCTKH (racTpyysiius). 3akjiajka OpraHoB W TKaHEW u3
3apOJBIIIEBbIX JIMCTKOB. B3anMMHOE BIUsSHHE YacTel pa3BUBAIOIIETOCS
3apopliia (3MOpHUOHANIbHAS MHAYKIIHS). 3aKiIajika TUIaHa CTPOSHUS dKUBOTHOTO
KaK pe3yJIbTaT HWEepapXUYECKUX B3aUMOACHCTBHI TIeHOB. BimsHue Ha
AMOPUOHANBHOE PA3BUTHE PA3ITUYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pazButue xuBoTHBIX. [locTomMOpuoHanbHbIN nepuoi. [lpsmoe u
HernpsiMmoe pasBuTue. Pa3Butne ¢ metaMopdo3oM y OECIO3BOHOUYHBIX H
MMO3BOHOYHBIX JKMBOTHBIX. buojiorndeckoe 3Ha4YeHHE MPSIMOTO W HEMPSIMOTO
Pa3BUTHS, UX PACIPOCTPAHEHUE B MpHUpoae. THUIBI pocTa )KMBOTHBIX. DaKTOPEI
pEryJsiiui pocTa XUBOTHBIX M uenoBeka. CTaguu MOCTIMOPHOHAIBHOTO
pPa3BUTHUS Y )KUBOTHBIX U uenoBeka. [lepuoibl onTorenesa uenoreka. CtapeHue
Y CMEPTh KaK OMOJIOTUYECKUE TTPOIIECCHI.

PasmHoxeHne u pasButue pactenmii. ['amerodur u cnopodur. Meiio3 B
KU3HEHHOM IuKie pacteHuid. OOpa3zoBaHue CIOp B TIpoliecce Meiiosa.
I'amerorene3 y pacreHuil. OIUIOJIOTBOPEHUE U PA3BUTUE PACTUTENIBHBIX
opranu3MoB. J[BoitHOE OII0IOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHme
Y Pa3BUTHE CEMEHMU.

MexaHu3MBbI PEryJisiiIii OHTOT€HE3a Y PACTEHUH U JKUBOTHBIX.

JdemoHcTpauu

IToptpetsi: C. I'. Hapamun, X. [lIneman.



Tabmuupl 1 cxeMbl: «BerertatuBHoe pazMHOXkeHUE», «Turbl Gecrnoiaoro
pa3sMHOXEHUD», «Pa3MHOXKEHHE XJIaMHUIOMOHAAbD, «Pa3sMHOXEHHE SBIIICHBDY,
«Pa3sMHOXeHHe  ruapb», «Meno3z», «XpomocoMmel»,  «l'ameTtorenesy,
«CTpoeHne SULEKIECTKA U CIepMaTo3onuia», « OCHOBHbIE CTaAUN OHTOIEHE3a,
«IIpssmoe m Henmpsimoe pasBuTue», «Pa3BurHe Mmalckoro xyka», «Passutne
capaHun», «PasBurne mArymkw», «/[BOMHOE OIJIONOTBOPEHHE Yy LBETKOBBIX
pactenui», «CTpoeHHE CEeMSH OJHOJOJBHBIX W JBYAOJIBHBIX PACTCHUN»,
«OKW3HEHHBIN WK MOPCKOW KamyCcTbDy, <« JKU3HEHHBIM UHKI MXay,
«OKU3HEHHBIN UK TAanOPOTHUKA», « KU3HEHHBIN IUKII COCHBI».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, MUKPOIpPENapaThl SUIEKICTOK U
CIIEpMATO30M 0B, MOAENb «L{UKIT pa3BUTHA JIATYIIKI.

JlaGoparopunass paGora «l3yuyeHHe CTpPOCHHS IIOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpenapaTaxy.

IpakTnueckas padora «BblsiBIeHHE NPHU3HAKOB CXOJCTBA 3apOIbIIICH
IMO3BOHOYHBIX JKUBOTHBIX).

JlabopaTtopnass paGora «CTpoeHHE OpPraHOB Pa3MHOKEHHSI BBICHIUX
pacTEHUID.

Tema 11. I'eHeTHKa — HayKa O HACJIeACTBEHHOCTHM U U3MEHYMBOCTH
OPraHu3MoB

Hctopust cTtaHOBIEHMs W pPa3BUTHS TEHETUKH Kak Hayku. Paboter I
Mennens, I'. ne ®pusa, T. Moprana. Posib 0Te4€CTBEHHBIX YUEHBIX B pA3BUTUU
renetuku. Pab6otsl H. K. Konsiora, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TE€HETUYECKHME TIOHATHS M CHUMBOJIBL. [ OMOJIOTMYHBIE
XPOMOCOMBI, aJUIEJIbHBIE T€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
PELEeCCUBHBIN MPHU3HAK, TOMO3UIOTa, TE€TEPO3UTOTA, YUCTasl JIMHUS, TUOPHUIBI,
reHotun, ¢eHotun. (OCHOBHBIE METOABl TE€HETUKH: THOPHUIOJOTHUECKUN,
UATOJOTUYECKHI, MOJIEKYJIIPHO-T€HETUUECKUIA.

JdemoHcTpauu

[Toptpersr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuip! U cxembl: «MeToIbl TeHETUKNY, «CXEMBbI CKPEIITMBAHUS.

JladbopaTopHasi padora «/[po3oduna kak OOBEKT TEHETHUYECKUX

HCCIICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpenuBanue. [lepBoiii 3akoH MeHaens — 3aK0H

G,ZII/IHOO6paSI/ISI FI/I6pI/IIIOB IICPBOI0 ITOKOJICHUA. HpaBI/IJIO AOMUHHUPOBAHUA.



Bropoii 3akoH MeHzenst — 3aKOH paculeryieHus Npu3HakoB. [lurtonornueckue
OCHOBBI MOHOTMOPHUIHOTO CKpEIIMBaHUs. [ UTIOTE3a YUCTOTHI raMeT.

AHanusupyouee CKpELIUBaHUE. [IpoMexxyTOYHBIN Xapakrep
Haclie10BaHusl. PaciieruieHnyue Npu3HaKkoB MIPY HEIOJIHOM JJOMUHUPOBAHUU.
HuruOpuaHoe ckpeuuBanue. Tperuit 3akoH Mengens — 3aKoH

HE3aBUCMMOI0  HAcCJEJOBAaHUS  MpPU3HAKOB. LluTonornueckne  OCHOBBI
JTUTUOPUIHOTO CKPEIIUBAHUS.

CueruieHHoe  HaclenoBaHue  npuszHakoB. Pabotrer T. Moprana.
CuenneHHoe HAcIeIOBAaHWE T€HOB, HAPYIICHUE CLEIUICHUS MEXIYy TIE€HAMMU.
XpOMOCOMHasl TEOpHUSI HACTECTBEHHOCTH.

I'eneTnka nona. XpoOMOCOMHBIN MEXaHU3M OIpPENEIEHUS 1M0Ja. AyTOCOMBI
U TOJIOBBIE  XpPOMOCOMBI. l'OomMOramMeTrHelii MW  Ie€TepOraMeTHbIA  MOJL.
I'enetnueckass CTpyKTypa IOJOBBIX XpomocoM. HacnenoBanue mnpu3HAKoOB,
CLEIUIEHHBIX C I1OJIOM.

I'eHorun kak wnenocrHas cucrema. llnendorponuss — MHOXECTBEHHOE
JNEUCTBUE TeHa. MHOXECTBEHHBIN ajulen3M. B3anmonencTBue HeassieabHbIX
reHoB. KoMrieMeHTapHoCTh. Oniucras. [lonmmmepus.

I'eHeTnuecknii KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U 4YEJIOBEKaA, a
TaKke (PU3HOJOTMYECKUX MPOLECCOB, MOBEICHUS U KOTHUTHBHBIX (DYHKIUH.
['eHeTnyeckue MexaHU3Mbl CUMOMOTE€HE3a, MEXAHU3Mbl B3aUMOJICHCTBUS
«XO3SIMH — Tapa3uT» M «XO35MH — MHUKpOOMOM». ['eHeTHuecKue acmeKThl
KOHTPOJISI U U3MEHEHUS HACIECTBEHHOW NH(POPMAITHU B MOKOJICHUSIX KIETOK U
OpraHu3MOB.

JdemoHcTpauu

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

Tabmunpl u cxemsl: «llepBblli U BTOpOM 3akoHbl MeHnens», «Tperuit
3akoH  Mengensa», «Ananmuzupyromiee  ckpemuBanuey, — «HenonHoe
noMHUHUpOBaHUE», «CIICTUICHHOE HACJeIOBaHWE NPU3HAKOB Yy APO30(DUIIBI,
«l'enetnka mona», «Kapuotun uenoBeka», «Kapuotunm apo30huibDy,
«Kapuotun ntunp», « MHOKECTBEHHBIN allJIeIn3M», «B3auMoIeicTBUE T€HOBY.

O6opynoBanue: MOAENb JJIS JEMOHCTpPAIlMU 3aKOHOB €IWHOOOpa3us
rUOpUIOB TIEPBOTO TMOKOJIEHUS M PACHICIUICHHS TPHU3HAKOB, MOJENb IS
JEMOHCTpPAlLlMM 3aKOHA HE3aBUCUMOI'O HACJIEAOBAHUS IPU3HAKOB, MOJEIb IS
JEMOHCTpPALUK CLEIVIEHHOIO HACIEA0BAaHUS IIPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpemnapar: «/pozoduia.

IIpakTuyeckas padora «l3ydyeHne pe3yabTaTOB MOHOTHUOPHIHOTO
CKpEIIMBAHUS Y IPO30DUITBD».



IIpakTnyeckas padora «M3yueHue pe3ynbTaToB JAUTHOPHUIHOTO
CKpEIIMBAaHUS Y APO30(UIIbD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue TeHOTMNAa W cpeibl npu (PopMUpOBaHUU (PEHOTHUIIA.
N3mMeHunBOCTh MpH3HAKOB. KadyecTBEHHBIE M KOJMYECTBEHHBIE IPU3HAKH.
Buapl 13MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.

MonudukanmonHass u3MeHUYHUBOCTb. Poib cpenbl B (opMHUpPOBaAaHUU
MOIU(PUKALMOHHOM M3MEHYUBOCTH. Hopma peakiuu IIpU3HAKa.
Bapuanumonnsiii psan u BapuanuonHas kpuBas (B. Moranucen). CpolicTBa
MOAU(PUKALMOHHON U3MEHYUBOCTH.

I'enorunuueckas N3MCHYNBOCTD. CsoiicTBa F€HOTUIINYECKON
N3MCHYNBOCTH. BI/II[BI FeHOTUIIMYECKOM HW3MEHYHUBOCTH: KOM6I/IHaTI/IBHafI,
MYyTallMOHHA.

KoMOunaTuBHass M3MeHUYMBOCTh. Melo03 M MOJOBOM MPOLECC — OCHOBA
KOMOMHATUBHON H3MEHYMBOCTH. Poib KOMOMHATUBHOM M3MEHYMBOCTH B
CO3JJaHUU T€HETUYECKOr0 pa3HO00pa3us B Mpejenax OJJHOTO BUA.

MyTanmoHHas W3MEHYMBOCTh. BHUbI MyTalluil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W HWHAYLUUPOBAHHBIE MYyTaluu. SaepHbIE W
HUTOIUIa3MaTH4eckue MyTtanud. (CoMaTUYeCKHWe U IOJOBBIE  MYTallUU.
[TprurHBl BO3BHUKHOBEHHSI MyTalii. MyTareHsl U UX BIUSHHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO Tpolecca. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacnencTBeHHoM n3MenunBocty (H.M. BaBunos). BHesaepHas nu3MeHUMBOCTb U
HACIIEICTBEHHOCTb.

Onuecenemuxa u dNUSEHOMUKA, pPOJb INULEHEMUUeCKUX @akmopos &
HAC1e008aHUU U USMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOB Y OP2aAHUZMOB.

JdeMoHcTpanumn

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumper u  cxembl: «Buapsl w3MeHUMBOCTHY, «MoaubuKarmoHHAS

W3MEHYHUBOCTD, «KomOuHaTuBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnomorBoperuey, «l'eHeTmdyeckue 3abojieBaHUS  dYeloOBEKa», «Bubl
MYTaLumn.

O6opynoBaHue: )KUBbIE U repOapHbIe SK3EMIUISIPbl KOMHATHBIX pacTEeHU,
pucyHku (pororpadun) >KMBOTHBIX C PA3TMUYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEpPHOCTEN
MOIU(UKAIIMOHHON K3MEeHYuBOCTU. [locTpoeHne BapHallMOHHOTO psAa U
BApPUALIHUOHHOU KPUBOW.

IIpakTuyeckas padora «Myrtanuu y Apo3oduiabl (Ha TOTOBBIX
MHUKpOIpenaparax)y.



Tema 14. I'eHeTHKA YeJI0BEKA

Kapuorumn yenoseka. MexayHapoaHasi mporpaMma UCCII€IOBaHUSI TEHOMA
4yelaoBeKa. MeToapl M3y4YeHHs] TEHETUKHM 4YEJIOBEKAa: T'€HEAIOTMYECKU,
OJIN3HEIIOBBIH, ATOT€HETUYECKUH, MOMYJISLIMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU . CoBpeMeHHOE ONpENECICHUE  TEHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[I11P-ananu3a. HacnmencTBenHple 3a0ojieBaHMS  4YelloBeKa. [ €HHBIE |
XpOMOCOMHBIE ~ 0oJie3HW  4YeynoBeka.  bojesHm ¢ HaAceJACTBEHHOM
MPEIPaCOIOKEHHOCTHIO. 3HaueHue MEIUIUHCKON TE€HETUKHU B
IPEIOTBPAIICHUH U JICUEHUH FeHEeTHYECKUX 3a00s1eBaHui yenoBeka. Meuko-
TE€HETUYECKOE KOHCYJIbTUPOBAHHE. CrtBoOJIOBBIE KJIETKU. [Tonsitue
«TEHETUYECKOro Tpy3a». OTUYECKHE AaCMeKThl HCCIeOBaHUNA B 00JacTH
pPENAKTUPOBAHUsI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckne (GaxTOpbl TMOBBIIEHHON YYyBCTBUTEIBHOCTH YeEJIOBEKa K
bu3nueckoMy W XMMHYECKOMY  3arpsi3HEHHUIO  OKpYXKAloIlel  cpebl.
I'eHeTnueckas mpeapacooKEHHOCTD YEJIOBEKA K ITaTOJIOTUSIM.

JdemoHcTpaunu

Tabnunet u cxembl: «Kapuotun yenoBeka», «MeTobl U3yUeHUsI TEHETUKU
yenoBekay, «I eHeTndeckue 3a00JeBaHUs YETOBEKAY.

IpakTnueckas padbora «CocTaBieHUE U AaHAIU3 POJIOCIOBHOI.

Tema 15. Cesnexkuusi OpraHu3MoB

JlomecTuKauss U CeIeKIUs. 3apOKICHUE CEJIEKUUU U JOMECTUKAIUU.
Yyenne H. WM. BaBuimoBa o lleHTpax mNpoMCXOXIEHHUS U MHOro00pasus
KYJIbTYPHBIX pacTeHul. PoJib cenekunu B CO34aHUKU COPTOB PACTEHUN U ITOPOJL
#uBOTHbIX. CopT, mnopoaa, IUTaMM. 3aKOH TOMOJIOTMYECKHUX PAIOB B
HacieacTBeHHOM wu3MmeHunBocth H. WM. BaBwioBa, ero 3HaueHue s
CEJICKITMOHHOMN pabOTHI.

Meronbl cenekimoHHOM paboThl. McKyccTBEHHBIH OTOOpP: MAacCOBBIA U
UHAUBUIYaNbHBIA.  OTambl  KOMOWHAIIMOHHOW  cenekuuu.  McneiTanue
Ipou3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBIO OIEHKH
(dbeHoTHMNa MOTOMCTBA U OTOOP MO FEHOTHUITY C IoMoIIbio aHanuza JHK.

HckyccTBeHHBI  MyTareHe3 Kak METOJl  CEJIEKIIMOHHOM  palOoThl.
PaguanoHHbIi M XMMWYECKUM MyTareHe3 Kak HWCTOYHUK MYyTalud Yy
KYJbTYpPHBIX (pOpM OpraHu3MoB. Vcrosib30BaHHEe TEHOMHOTO peIaKTUPOBaHUS
1 MeTo/10B pekoMOuHaHTHBIX JIHK 111 momydenus ucXoHoro Matepuania s
CEJIEKIIUU.

[Tomyuenue MOJIUILIOUIOB. BrayTtpuBnnoBas rudopuaAn3aIus.
bnu3kopoAcTBeHHOE — CKpellMBaHue, wid UHOpuauHr. HepoacTtBenHoe



CKpelIMBaHue, Wik ayTopuauur. ['erepo3uc u ero npuuuHbl. Mcnonbs3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rudpuausanus. [Ipeongonenue oecrioauns
MEXBUJIOBbIX THOpUIOB. JlOCTMKEHUS CENEKUHMH PpPACTEHUH U IKUBOTHBIX.
«3enénas pegonioyusny.

CoxpaHeHue U U3y4yeHUe FeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN
U HUX JUKUX PpOAMYEH i1 CO3JaHMS HOBBIX COPTOB U THOpPUAOB
CEIIbCKOXO3SIMCTBEHHBIX KYJIbTYp. ZH3yuenue, coxpamnenue u ynpasieHue
2CHeMUYeCKUMU  pecypcamu  CenbCKOXO3AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YeNAX YAYHUUIEHUS CYUWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO,
JUHULL U KPOCCOB8, 8 MOM YUCIe C NPUMEHEHUEeM COBPEMEHHbIX Memo008
HAYYHbIX UCCTe008AHUL, NepedosblX el U NepCneKmuEHbIX MexHoI02Ul.

JdemoHcTpaunu

[Toprpets: H. . BaBunos, . B. Muuypun, I'. /1. Kapneuenxo, II. IL
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuupl u  cxembl: «LleHTphl TPOUCXOXKIEHHUS U MHOIro00pa3us
KYJbTYPHBIX PACTEHUIN», «3aKOH TOMOJIOTUYECKHX PSAOB B HACIEICTBEHHOM
U3MEHUUBOCTHY, «Meroabl cenexkuumn», «OTnanéHHas TUOpUIU3ALMY,
«MyTtarenes».

JlabopaTopnass padora «l3yueHue COpPTOB KYJbTYPHBIX PAcCTEHUU U
OPOJ TOMAIIHHUX )KUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHrne METOAOB CEIEKIIUU PACTCHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTeHUN».

IKekypeusi «OCHOBHBIE METOJbI M JAOCTHXKEHUSI CEJIEKUMU PACTCHHN U
KUBOTHBIX  (HAa  CEJIGKIMOHHYIO  CTAaHLMIO,  IUIEMEHHYI0  ¢epmy,
COPTOUCIIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE XO3SICTBO, B J1aOOpaTOpHIO
arpOyHHMBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo/I0rusi U CHHTeTHYeCKasi 0M0JI0TUst

OOBeKThI, UCTIONb3yEeMbIE B OMOTEXHOJIOTMH, — KJIETOYHBbIE U TKAHEBbHIE
KyJIbTYpPbl, = MHKPOOPTaHHM3MBI, WX  XapaKTepUCTHKA.  TpaaulMOHHas
OMOTEXHOJIOTHS: XJIeOOMEeYeHHe, TOJyYeHHE KHUCIOMOJIOYHBIX MPOIYKTOB,
BuHOZAeNe. Mukpobuonoruueckuii cuHTe3. OObEKTh MHUKPOOHOIOTHYECKUX
texHosnorui. [IponzBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTMI U MHCTPYMEHTOB LIEJICHANIPABICHHOIO U3MEHEHUS
U KOHCTPYHPOBAHHMS TE€HOMOB C LEJIbI0 TMOJIYYEHHS OPraHU3MOB U HX
KOMITOHEHTOB, COJEPKAIIUX HE BCTPEUAIOLIUECS B MPUPOJIE OMOCUHTETUYECKUE
OyTH.

Kiterounas unxenepuss. MeTobl KyJIbTyphl KJIIETOK M TKAaHEU PACTEHUU U
#uBOTHbIX. KpuobGanku. Comaruueckas THOpUIM3alUMd U COMATHUYECKUM



sMOpuorene3. Mcnonb30oBaHue ramiouioB B CeNEKIUU pacteHuil. [lonyuenue
MOHOKJIOHAIbHBIX anmumex. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOTUKTOHATILHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OILJIOJI0TBOPEHHUE.
PexoHCTpyKIMs ~ AMIEKIETOK W KIOHWPOBAaHME  JKUBOTHBIX. Mertox
TPAHCIUTAHTALIMM SAEP KIETOK. TexHono2uu 0300po6ieHus, KyI1bmueuposaHus u
MUKDPOKAOHANLHO20 PAZMHONACEHUS CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass U TI'€HHas WHXEHEepUs. VICKyCCTBEHHBIM CUHTE3 I'€Ha U
koHcTpyupoBanue  pexkomOuHaHTHeix JHK.  Cozdanue  mpanceennvix
opeanuzmos. JIoOCTHKEHNS U IEPCIIEKTUBBI XPOMOCOMHOM ¥ TEHHON MHKEHEPUU.
DKOJIOTUYECKHE U ITUYECKUE MPOOJIEMbl TEHHON HH)KEHEPUU.

Menuuunckue OuorexHosorud. IloctreHomHass uudpoBas MeIUIMHA.
[MIIP-nquarnoctuka. MeTaOONMOMHBIH aHaIW3, TEHOICHTPUUYCCKUN aHaIu3
IIPOTEOMA YEJIOBEKAa JIsI OLIEHKH COCTOSIHUS €ro 3710poBbs. Mcmonp3oBaHue
CTBOJIOBBIX KJETOK. TaprerHas Ttepanusi paka. 3D-OuomnxeHepus mis
pa3paboTku (pyHIAMEHTaIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTWH, CO3AaHUS
KOMIUIEKCHBIX TKAHEH COueTaHHEeM TEXHOJIOTUN TPEXMEPHOT0 OMONPUHTHHTA U
ckaddonaunra 1St pemeHus 3aaa4 NepcoHaIN3UPOBAHHON MEIULIUHBI.

Coznanne BEKTOPHBIX BAaKLMH C LEIbI0 00ECIEUYeHNsT KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneii OPBU, ycTtanoBieHre MOJEKYISIPHBIX MEXaHHU3MOB
¢dbynkuuonupoanusi PHK-comepxammx BHUpPycOB, BBI3BIBAIOIMUX  0CO00
oracHble 3a00JIeBaHuUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuun

Tabmuuet wu  cxemsl:  «Mcmonp3oBaHWE ~ MUKPOOPraHU3MOB B
[IPOMBIILUIEHHOM  IPOU3BOACTBE», «Kietounas wuHxkeHepusi», «l'eHHas
UHKEHEPUS».

JlabopaTtopHnas padora «3yueHue 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «IloaydeHrie MOJTIOYHOKUCIBIX TPOTYKTOBY.

JKekypeusi «bHUOTEXHOJIOTUSI — BaXKHEWINAas MPOU3BOAUTEIbHAS CHUIIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTHYECKOE MPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apo:kneHue U pa3BUTHE IBOJIIHOHHBIX MPeICTABIECHUHA B
OuoJioruu

OpomonmonHas teopuss Y. [lapBuna. IIpeAnochUiKM BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb 1 Hay4dHas AesaTenbHoCTh Y. /lapBuHa.



JIBwkyme cwibl  3BoironuMud  BujgoB 1o Y.  JlapBuHy (BbIcOKas
MHTEHCUBHOCTh Pa3MHOXEHUS OPraHW3MOB, HACJIEACTBEHHAs HM3MEHYHBOCTb,
O0opb0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoit teopuu sBomtouun (CTD). HelrpanbHas
Teopus dBomound. CoBpeMeHHash »JBOJIOUMOHHAS OuoJorusa. 3HaueHUE
ABOJIIOLIMOHHOW TEOpUH B (POPMUPOBAHMM €CTECTBEHHO-HAYYHOW KAPTUHBI
MUpa.

JdeMoHcTpanuun

[Toptpetsi: Apucrorens, K. JIunnen, K. b. Jlamapk, 3. 7K. Cent-Unep, K.
Kroswe, Y. lapsun, C. C. UerBepukos, W. W. [lImaneraysen, k. Xonaenn, /.
K. benses.

Tabmuusl u cxembl: «Cucrema >xuBoil mpupoasl (o K. Jlunuerwo)y,
«JlectHuna >xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
OpHUCOCcoOJieHnid y pacTeHud U KUBOTHBIX (1Mo Jlamapky)», «Kapra-cxema
Mapupyta nyremectsus Y. [apsuna», «Haxomku Y. JlapBuna», «Dopmbl
O0opbObI  3a  cymiecTBoBaHWe», «llopoabr  romy6eit», «MnHoroobpasue
KyJIbTYpHBIX (opM kamycTb», «llopojabl JOMalIHMX >KUBOTHBIX», «Cxema
oOpa3oBaHusi HOBbIX BUJOB (o Y. J[lapBuny)», «CxemMa COOTHOLIEHUS
JOBIKYLIMX CHJI 3BOJIOLUN», « OCHOBHBIE IOJIOKEHHUSI CUHTETUYECKON TEOpUHU
DBOIOLIAW.

Tema 2. Mukpo3BoII0IUs U €€ pe3yabTaThl

[TonynsAauus Kak 3yeMEHTapHas eAauHuna 3Boiroluud. COBpEMEHHBIE
METOJIbl OIIEHKHM T'€HETHYECKOro pa3HooOpa3us W CTPYKTYPbl MOIYJISILIUMA.
N3meHenue reHooHaa MOMYJISLUHN KaK 3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBIICHUE.
3akoH reHeTudeckoro paBHosecus Jxx. Xapau, B. Baitn6epra.

OnemeHTapHble (AKTOPBI (IBMXKYIIME CHUIIBI) SBONIONUU. MyTallMOHHBIH
npouecc. KomOunatuBHas u3MeHYMBOCTh. Jlpelid TEeHOB — cliiydaifHble
HEHANpaBJICHHbIE M3MEHEHWs 4YacTOT ajulesiel B momymsuusax. Oddekr
ocHoBarens. Dggexm Oymuinounoeo eopaviuika. CHUdCEHUE 2eHemU4ecKo2o
pasnoobpaszus: npudunsl u cieocmesust. Ilposenenue aghghexma opetigha ceros 6
bonvuwux u maneix nonyaayusx. Murpamuu.  V3oaMuMs  MOMYJISIIMN:
reorpaduueckas (MpocTpaHCTBEHHAs ), OMoJIoTHYecKast (PEnpoayKTUBHAS).

EctecTBeHHbINl 0TOOp — Hampapisitomuid ¢dakrop sBomonuu. Dopmbl
€CTECTBEHHOTO O0TOOpa: MABWXKYIIUN, CTAaOWIM3UPYIOMIMM, pa3pbIBAIOIIMMA
(mm3pyntuBHbIN). [lonoBoit 0TOOP. BO3HUKHOBEHHME U BONIOLUS COLIMAIBHOIO
MOBEJICHUS )KUBOTHBIX.

[TprcocoOaeHHOCT, OPraHM3MOB KaK pe3ysbTaT MHKPOIBOJIOINU.
Bo3nukHOBeHHEe  mpucnocoOlieHnd y  OpraHu3moB.  ApoMopdosbl U



UIA0AIANTaLNY. [Ipumepsr PUCTIOCOOJICHUIA y OpPraHU3MOB:
Mopdosiorndeckue, (HU3NOIOTHYECKUE, OHOXUMUYECKHE, IOBEJACHUYECKUE.
OTHOCUTENBHOCTD MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputrepum u cTpykTypa. BupooOpazoBaHue Kak pe3yJbTar
MUKPOABOJIOIUHU. M30msius — KiitoueBol ¢gakrtop BujpooOpa3zoBanus. [lytu u
CIIOCOOBI BHUJ1I000pa30BaHMUS: aJIONaTPUYECKOe (reorpaduyeckoe),
CUMITATPUUECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUILIOUIU3AIus,
rubpuan3zanus). JmuTeasHOCTb IBOTIOIMOHHBIX ITPOILIECCOB.

Mexanu3mMbl popMupoBaHusi OMOJIOTUYECKOTO pa3HOO00pa3Hsl.

Ponb 3BONOLIMOHHON OHONOTMM B pa3pabOTKE HAyYHBIX METOJI0B
coxpaHeHusi OropazHooOpasusi. MUKPOIBOIIONMS U KOIBOJIIOIMS Mapa3uToOB U
ux Xxo3seB. MexaHusMbl (HOPMHUPOBAHMS YCTOWYMBOCTH K AHTHOMOTHUKAM U
crocoObl OOPHOBI C HEM.

JdeMoHcTpanuun

[Toptpetsr: C. C. UeTBepukos, J. Maiip.

Tabmunpl U cxembl: «MyTallMOHHAs MU3MEHYHMBOCThY», «llomymnsimonHas
CTpykTypa BuAa», «Cxema mposiBieHHs 3akoHa Xapau—BaiinOepray,
«/IBMKyILIME CHIIBI 3BOJIOLUNY», «IJKOJOTHMYECKAash W3O0JSALUS MOMyJISUUN
ceBaHCKOM ¢openun», «['eorpadguueckas U30JSIUSA JIUCTBEHHULIBI CUOUPCKON U
JIMCTBEHHULBI Jaypckoi», «IlomynsiinoOHHbIE BOJIHBI YHCICHHOCTH XUIIHUKOB
U KepTB», «CxeMa JEHCTBUSI €CTECTBEHHOro 0TOOpa», «Dopmbl 0OphOBI 3a
cyuiecTBoBaHue», «MHAyCTpuanbHbI MeIaHu3M», <« KHBbIE HCKOMAeMBbIE»,
«IToxpoBUTENBCTBEHHAS OKpacka >KMUBOTHBIX», «lIpemympexmaromias okpacka
KUBOTHBIX»,  «Duzmonorunueckue  amgantanum»,  «lIpucnocobIeHHOCTh
OpPraHu3MOB U €€ OTHOCUTEIBHOCTH», «Kpurepun Buaa», «BuIbl-IBOMHUKNY,
«Ctpyktypa BuUma B mpupome»,  «Cmocobbl  BHUI000pa30OBaHUS»,
«I"eorpaduueckoe BUI000pa30BaHUE TpEX BHJIOB JIAHJIBIIIE,
«IKoNoruuecKoe BUI000pa3oBaHne BUAOB CUHUID, «[lomumionasl pacteHuiny,
«KamycTtHO-peneuHbiii THOPUI.

O6opynoBanue: repbapuy pacTCHUM, KOJUICKIIMM HACEKOMBIX, dydYela
NTUI] U 3BEPEel C MpUMEpaMH Pa3IMYHBIX MPUCIOCOOJICHUHN, dydyena NTHI] U
3Bepell pa3HbIX BUJIOB, TepOapUu pacTeHUM OJM3KUX BHUIIOB, 0Opa30BaBIINXCS
Pa3IUYHBIMU CIIOCOOAMU.

JlabopaTtopnas pabdora «BblsiBiieHHE M3MEHYMBOCTH y OCOOEH OIHOrO
BUJIA».

JladbopaTtopHasi pabora «IIpucmocoGieHUs OpraHu3MOB H  HX
OTHOCUTEJIbHAS 11€1€CO00Pa3HOCThY.



JladbopaTtopnass paGora «CpaBHeHHE BHUIOB IO MOP(DOIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJIoLHsA U eé pe3yJIbTaThI

Metoapl u3ydeHUss MakpodBoJirOIMU. [laneoHTonornuyeckue MeTo bl
n3yueHust sBoonuu. Ilepexomgnsie (GopMbl M QUIOreHETUYECKHE PSJIbI
OpraHU3MOB.

buoreorpaduueckue metTonbl n3yueHnus sBoitonnu. CpaBHeHHE (IIOpHI U
(ayHbl MaTEpUKOB U OCTPOBOB. buoreorpadguueckue odnactu 3emiau. Bugbi-
SHJIEMUKHU U PEITUKTHI.

OMOpHOJIOTUUECKME W CPAaBHUTEIBHO-MOP(OJIOTUYECKHE  METO/IbI
U3Y4YEHUS DBOJIOIMU. ['€HEeTHYeCKHe MEXaHU3Mbl 3BOJIIOIMU OHTOTEHE3a U
NOSIBJIEHUS DBOJIIOIMOHHBIX HOBIIECTB. | 'OMOJIOTUYHBIE U AHAJIOTUYHBIE OPTAHBI.
PynumeHntapHble  opraHbl W araBU3Mbl.  MOJNEKYISIPHO-TEHETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHME  METOJbl  HM3yYEHHS  DBOJIOIUHU.
['omonoruuneie renbl. COBpeMEHHbIE METOAbI MMOCTPOCHUS (PUIOTEHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MyTallX U YBOIIOLIHS TEHOMOB.

OO61me 3akOHOMEPHOCTH (TIpaBUiIa) dBOJONUU. [ Ipunyun cmensvl hyHKyuUl.
HeobpatumocTs 3Bomtonnu. AnantTuBHas paauanus. HepaBHOMEpHOCTh TEMITOB
ABOJIOLINH.

JdemoHcTpaunu

IToptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuiel 1 cxeMbl: « ODUIOTEHETHUECKUHN PSiI JIOMIAAN», KAPXEONTEPUKCY,
«3Bepo3yObie  smeps», «Crerouedanby, «Punnodursr», «CeMeHHbIE
NanopoTHUKWY, «buoreorpapuyeckue 30Hb 3emimn», «JIpeid KOHTUHEHTOBY,
«PenukTb», «HaudanpHble cTaguu SMOPHUOHAIIBHOTO PAa3BUTHUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTHUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI YellOBEKa W IIUMIaH3e», «l JIaBHBIC
HaPAaBJICHUS YBOIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH SBOJTIOLIUN.

O6opynoBanue: KOJUIEKIIUU, repOapuu, MYJSKH HCKOIAEMbIX OCTaTKOB
OpPraHMU3MOB, MYJISI>KM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE KU3HU HA 3emMule

Hay4npie rumoTe3bl MPOMCXOXKACHUS >KM3HM Ha 3emiie. AOHWOTeHE3 H
nancnepmusi.  JloHayuHble ~ TPEACTaBICHUS O  3apOXKICHUM  KU3HU
(kpeaunonusM). ['mnore3a MOCTOSHHOTO CaMO3apOXKJICHHUS KU3HHM U €€
onpoBepkeHue onbitaMu  ®. Pemu, JI. Cnamnanmanu, JI.  Ilacrepa.
[IpoucxoxaeHue >Kku3HU U aCTPOOUOIIOTHSI.



OcHOBHBIE  JTambpl  HeopraHumyeckou  spomoumu.  [lmaHerapHas
(reonmoruueckas) SBOJIIOIUSA. XUMUUYECKash SBOJIOIMUSA. AOWOTEHHBIM CHUHTE3
OpraHnyeckux BemecTB u3 Heopranmyeckux. Onbeir C. Mumutepa u I'. HOpwu.
OOpa3oBanue nonuMepoB u3 MoHoMmepoB. KoauepBatnas rumorteza A. .
Omnapuna, rumore3a mnepBuuHoro OymboHa Jlx. XomjedHa, TeHeTHYeCKas
runote3a I'. Mémnepa. Pubosumbr (T. Uek) u rumoreza «mupa PHK» V.
['unGepra. opMupoBaHrue MeMOpPaH U BOSHUKHOBEHUE MPOTOKJIETKH.

Hcropus 3emumn m metonbl €€ u3zydyeHus. Vckomaemsble OpraHMYECKHE
octatku. ['eoxponosioruss u e€ Meroabl. OTHOcUTENbHass U aOCONIOTHAs
reoXpoHoJorus. ['eoxpoHonornyeckas mKana: 30HbI, 3Pbl, IEPUOBI, JTOXU.

Hadanbnbie aTanel opranmyeckoi sBosironuu. llosiBienue m 3BosrOnUS
MEPBBIX KIETOK. DBOONUS MeTabonn3mMa. Bo3HUKHOBEHNE EPBBIX IKOCHCTEM.
CoBpeMeHHBIE MUKPOOHBIE OHMOIUIEHKM Kak aHajor MepBbIX Ha 3emiie
coobmectB. CtpomMaTonauThl. [IpoKapHOTHI U 3yKapHOTHI.

[IpoucxoxaeHue AYKapUOT (cumbuoreHes). DBOJIFOIIMOHHOE
IIPOUCXOXKACHUE BUPYCOB. IIpOMCXOXKIEHHE MHOIOKIETOYHBIX OpPraHU3MOB.
B0O3HUKHOBEHME OCHOBHBIX T'PYIIT MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOLUU BBICIIUX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacteHnil. Beixon pacteHud Ha cymy. [losiBieHHE CIIOPOBBIX PAacTEHUU U
3aBoeBaHne MMH cymd. CeMeHHble pacTeHus. [IpoucXoxaeHue IBETKOBBIX
pacTeHUM.

OcHOBHBIE 3Tanbl 3BOJIOLMH KUBOTHOTO MUpa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benjckas payna. KeMOpuiickuii B3pblB — NOSIBJIEHUE COBPEMEHHbBIX
TunoB. [IepBble XOpIOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLNS IO3BOHOYHBIX.
[Tpoucxoxnenue ampuoduii u pentwinil. [IporcxoxaeHne MICKOMUTAIOMIMNX U
ntul. Ilpunoun xmroyeBoro apomopgosza. OcBoeHue OECHO3BOHOYHBIMU U
IT03BOHOYHBIMU )KUBOTHBIMU CYIIIH.

Paseutne xu3HM Ha 3emiie MO dpaM M NEPUOJAM: apXeH, MPOTEPO3OH,
najaeo3oM, Me3030M, KailHo30i. OOmas xapakTepucTuKa KiIMMara |
re0JIOTHYECKHUX IpoueccoB. [1osBIIeHHE U pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yciaoBHs U BIUSHUE HA ra30BbIi COCTaB aTMOC(EPBHI.

MaccoBble BEIMUPaHUS — SKOJOTUYECKHE KPU3HUCHI ponuioro. IIpudauner
U CJIEACTBUS MACCOBBIX BbIMHpaHHU. COBPEMEHHBIM 3KOJOTMYECKHI KPHU3HC,
ero ocobennoctu. IIpobiema coxpanenns OnopasHooOpasus Ha 3eMire.

CoBpemMeHHas cuctema opranndeckoro mupa. [IpuHiuns! knaccuduxanuu
oprann3MoB. OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIBI OPTaHU3MOB.

JdemoHcTpauu



[Toprpersr: ®@. Peau, JI. Cnamnanuanu, JI. ITactep, U. 1. Meunukos, A. W.
Omapun, /[x. Xongein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuipl u cxembl: «Cxema onbita @. Penny», «Cxema onwita JI. [1actepa
10 U3YYEHUIO CaMO3apOKICHHUs )KU3HW», «Cxema onbita C. Muinepa, . FOpm»,
«JTanpl HEOPraHWYECKOM 3BOJMIOLUN», «l'€0XpoHOIOrMYecKkas IIKauiay,
«HauanpHbple »ATambl OpraHUYecKou H3BoyoIUuY, «Cxema 00pa3oBaHMS
yKapuoT NyTéM cumOuorenesza», «Cucrema >XKMBOW Npuponb», «CTpoeHue
BUpYyCca», «ApoMopdo3bl pacteHuit», «PuHHOPUTHY», «OIHOKIETOUYHbIE
BOJIOpOCINY, «MHOTOKJIETOUHbIE Boaopociam», «Mxu», «llamopoTHukm,
«l'onocemennble pacteHus», «OpraHbl LIBETKOBBIX pacTeHui», «Cxema
Pa3BUTHUSL KUBOTHOTO MUPa», «ApoMop(o3bl KUBOTHBIX», «IIpocTteiimmey,
«Kuieunononoctusie», «Ilnockue uepBu», «Unenucronorue», «PbuiOb»,
«3eMHOBOJHBIEY, «lIpecmbikaromuecs», «lItunby, «Maekonurarommey,
«Pa3BuTne XM3HH B apxeHWcKou dpey», «Pa3BuTHe XKU3HM B IPOTEPO30UCKOMN
ape», «PaszBurHe Ku3HM B TNAICO30MCKOM 3pe», «Pa3BuTme Ku3HU B
ME3030MCKOM 3pe», «Pa3BurHe XM3HM B KaWHO30UMCKOM 3pe», «CoBpeMeHHas
CHUCTEMA OPTAaHUYECKOTO MUPAY.

O6opynoBanue: repdbapuy pacTeHU PA3IMYHBIX OTAEJIOB, KOJUICKITUU
HAaCEKOMBIX, BIIAJKHBIC IMpEenaparbl >KUBOTHBIX, PAaKOBUHBI MOJUIFOCKOB,
KOJUICKIIMM MIJIOKOXKHUX, CKEJEThl MO3BOHOYHBIX XMBOTHBIX, Uyyesa NTHL U
3BE€pEH, KOJUIEKIMM OKAMEHEJOCTEH, IIOJIE3HBIX HMCKOMAEMBbIX, MYJISIKU
OPraHUYEeCKUX OCTATKOB OPraHU3MOB.

Bupryansnaa Jal0opaTtopHasi padora «MoJaenupoBaHUE OIBITOB
Mumiepa—tOpu 1o  u3yueHHUI0O a0MOTEHHOTO CHUHTE3a  OPraHUYeCKHUX
COEJIMHEHUI B IEPBUYHOU aTMOChEpPE».

JlaGopaTopnasi padora «l3yuyeHne M ONMMCAHME MCKOMAEMbIX OCTAaTKOB
JIPEBHUX OPraHU3MOBY.

IIpakTuyeckas padora «/3yueHne ocoOCHHOCTEH CTPOCHHUS pPACTECHUM
Pa3HbIX OTAEIOBY.

IIpakTuueckass  padora  «M3yueHme  OCOOEHHOCTEW  CTpOEHUs
MMO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4eJI0BEKAa — AHTPOIIOTeHe3

Paznienbl 1 3amaun anTponosioru. MeTo1bl aHTPOIIOJIOTHH.

CraHoBjieHUE NMPEACTABICHUN O MPOUCXO0XKICHUH YeJIOBEeKa. Penrno3usie
BO33peHusl. COBpEMEHHbIE HAYYHBIE TEOPHUHU.

CxoacTBO 4enoBeKa C KUBOTHBIMU. (CHCTEMaTUYECKOE MOJIOKEHUE
yenoBeka. CBUAETENBCTBA CXOJICTBA YEJIOBEKA C KMBOTHBIMHU: CPABHUTEIIBHO-
MOP(OJIOTHYECKHUE, AMOPHUOJIOTUYECKHE, (bU3HOTOT0-0MOXUMHYECKHE,



noBeAeHueckre. OTiauuMsg 4YeloBeKa OT JKUBOTHBIX. lIpsiMoxokneHue wu
KOMIUJIEKC CBA3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra U BTOPOU
CUTHAJIIbHOW CHCTEMBI.

HBuwxymume  cuibl  (dakTopel) — aHTpOIOreHe3a:  OHOJOTHYECKHE,
counanbHble. COOTHOLIEHHWE OMOJIOTHYECKUX U COLUAIBHBIX (AKTOpPOB B

aHTPONOTEHE3E.
OcHOBHBIE CTaAMKU aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsIHbI
(IpOKOHCYJIBI) U paHHHWE TOHTHABl — OOIIME TNPEAKH YEeIOBEKOOOPa3HBIX

00€e3bsiH W JIoJel. ABCTpPAJONMTEKH — JIBYHOTHME MpeAku rojei. Yemosek
YMETBI, MEPBBIE M3TOTOBJICHUSA OpYyIud Tpyaa. UenoBek NPAMOXOMSIIIMN U
NEPBBIA BBIXOJ JtOoeW 3a mpenensl Apuku. YenoBek reinenbOeprckuii —
OOIIM MPEeTOK HEeaHAEPTATLCKOTO YeJIOBeKa M YelIoBeKa pa3yMHOro. Yemosek
HEAaHJIEPTAJIbCKUN KaK BHJ JIFOJAEH XOJOJHOro KiMMara. YesoBeK pa3yMHbIN
COBPEMEHHOI'O THIA, JCHHUCOBCKMU YEJIOBEK, OCBOCHHME KOHTMHEHTOB 34
npeaenaMu A¢puku. [laneoreHeTrka v najaeoreHOMUKa.

DBOMIONHS COBPEMEHHOTO YesioBeka. EcTecTBeHHBIN 0TOOP B MOMYJISAIUAX
yenoBeka. MyTallMOHHBINH mporiecc U noaumopdusm. IlonynsaiunoHHbe BOTHBI,
npeiid reHoB, Murpanus u «3hHEKT OCHOBATEN B MOMYJIAIHUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBponeouHas
(eBpasmiickasi), aBCTpaJlo-HETpouaHasA (PKBaTOpHANIbHAsI), MOHIOJIOHMIHAS
(a3maTcko-amepuKkaHckas). Bpems u myTu pacceneHHsl yeloBeKa IO IIaHETe.
EnuHcTBO 4yenmoBedyecknx pac. HaydHas HECOCTOSATENBHOCTH — pacu3Mma.
[Ipucnoco01eHHOCTh YelOBeKa K Pa3HbIM YCIOBUSAM OKPYKAIOIIEH Cpeibl.
BnusHue reorpaduueckoit cpeapl U apeiipa reHoB Ha MOPQOJOTHIO |
(U3HOJIOTHIO YeTIOBEKa.

MexauciuiinHapHble  METOAbl B (u3uYeckor  (OMOJIOTHYECKOM)
AHTPOIIOJIOTUM.  OBOJIOLMOHHAS  AHTPOIIOJIOTUS W MAJEOaHTPOIOJIOTUS
YEJI0BEYECKUX NOMYJIANUN. broconuanbHble HCCIEA0BAaHUS IPUPOIBI YEIOBEKA.
HccnenoBanue KOABOIIOLUHA OHMOJIOTMUECKOTI0 M COLIMATIBHOTO B UEJIOBEKE.

JdemoHcTpauu

[Toptpetsr: Y. {apBun, JI. JIuku, 4. 4. Poruackui, M. M. I'epacumos.

Tabmumpel u  cxembl: «MeToapl aHTPOIOIOTUN», «['0IOBHOM MO3T
yenoBekay, «YenoBekooOpasHble 00€3bsiHbI», «CKENeT 4YelloBeKa U CKeJeT
mMMnaH3e», «PyIuMMEHTBl U aTaBU3MbD», «/[BHXKyIllME CHIIBI aHTPOIIOIEHE3AY,
«OBOJIIOIIMOHHOE JIPEBO YEJIOBEKA», «ABCTPAJIONMUTEK», «YEIOBEK YMEIbIiD»,
«YemoBek mnpaAMoxomammun», «J/leHncoBckun yenoBek» «Heanaepranbub,



«KpomanboH1b, «IIpenkn yenoBeka», «ITanbl 3BOIIOLUN YETOBEKa», «Packl
YEJIOBEKaY.

OGopynoBaHue: MYyJSIKH OKAMEHEJIOCTEeH, MPEeaMETOB MaTepuaibHOMI
KyJbTYpbl MPEAKOB YeJOBEKa, penpoaykuuu (dotorpaduu) KapTUH C
MUQOJIOTUUECKUMU U OUOJEHCKUMU CHOKETAaMU TPOUCXOXKJICHHUS YEJIOBEKa,
dboTorpaduu HaxXOJAOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKAa, CKEJIEeT YeJIOBEKa,
MOJIe/Ib 4Yepera 4ejgoBeKa M uepera MIMMIIaH3€, MOJIEIb KHUCTH 4elloBeKa U
KHUCTH IIUMIIaH3€, MOJIENIM TOpca MPEKOB YEIOBEKA.

JlabopaTopnasi padora «M3yueHne OCOOEHHOCTEW CTPOEHUS CKejleTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas pabora «/3ydyeHue DKOJNOTMYECKMX  ajanTanuu
YEJIOBEKaY.

Tema 6. JkoJioTMS — HayKa O B3aUMOOTHOILIEHHSX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpY:KaKIleil cpenoi

3apoxIeHne u pa3BUTHE dKojioruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CeepnioBa, O. I'ekkens, A. Tencau, B. H. CykauéBa. Pazaens! u 3a1aun
3K0JI0ruU. CBS3b 3KOJIOTUU C IPYTUMHU HAYKAMH.

Mertoabl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B SKOJIOTHUU:
OpUPOJHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMH. MOHHUTOPHUHT
OKpY’Karolen Cpebl: JOKaIbHbBIN, peTHOHAIBHBIN U IT00aTbHBIN.

3HaueHUE OKOJOTMYECKUX 3HAHUW 71 YeJOBEKa. OKOJIOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3EHM YEJIOBEUECTBA C MPUPOIoH. POpMUPOBAHHE
AKOJIOTHYECKOH KyJIbTYpPbI U SKOJIOTUYECKON TPAMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuun

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Ceseprios, O. ['ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabmuiel U cxeMbl: «Pa3aensl skojioruny, «MeTobl SKoIorum», «CxeMa
MOHHUTOPHUHTA OKPY>KAIOIIEH CPEIIbD».

JlaGopaTtopuass  pabora  «J3ydyeHne  METOJOB  DKOJOTHYECKHX
HCCIIEIOBAHUID.

Tema 7. Opranusmsbl 1 cpeaa OOUTAHUS

Okonorndyeckue  (GaKTOppl U 3aKOHOMEPHOCTH  HMX  JICHCTBHSL.
Knaccudukanus sxomormuecknx (PakTopoB: aOMOTHYECKHE, OMOTHYECKHE,
aHTpororeHssle. O0IKe 3aKOHOMEPHOCTH JIEUCTBUS SKOJIOTHYECKUX (PAKTOPOB.
[IpaBuno wmunumyma (K. [lopenrens, ). JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTCHOOMOHTHBIC OPTAaHU3MBI.

AbGuotnueckue Qaxropbl. CBET Kak 3Koiorudeckuii ¢akrop. JleiictBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIIEKTPa Ha OPraHU3Mbl. DKOJIOTUYECKHUE TPYIIIbI



pacTeHU M >KUBOTHBIX MO OTHOIIEHHUIO K cBeTy. CUTHalIbHas poJib CBETA.
doTonepuoau3M.

Temneparypa Kak 3kosioruueckuii ¢akrop. [elicTBue temmeparypbl Ha
opraHu3msl. [IoMKHIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE
Y CTEHOTEPMHbBIE OPTaHU3MBI.

BnaxnocTs kak skojormyeckuil ¢akrop. Ilpucnocodnenuss pacteHuil K
nojiep>KaHuio BoAHOro Oananca. Knaccudukanus pacTeHuid Mo OTHOIICHUIO K
Boje. [IprucrnocoOennst )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHusI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1yIIIHAS, TOYBEHHAs,
rIyOMHHasT TIOJMIOYBEHHAS, BHYTPHOpPraHU3MEHHAs. DU3HKO-XUMUYECKUE
O0COOCHHOCTH Ccpea oOuTaHusl opraHu3MoB. I[IpucmocoOneHus opraHu3MOB K
KU3HU B PA3HBIX Cpeax.

buonornueckue putmbl. BHenminue u BHyTpeHHHE PUTMBbI. CyTOYHBIE U
TOJUYHBIC PUTMBIL. [IpHCTIOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM W3MEHEHUSIM
YCJIOBUU KU3HMU.

XKuzuennole ¢opmbl opranusmoB. [lonsiTue o ku3HEHHOW (opme.
XKuznennole (GOpMBI pacTEHUU: JEpeBbs, KYCTApHUKH, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEeHHbIE (OPMBI KHUBOTHBIX:
rUIpOOUOHTHI, T€OOUOHTHI, a3poOUOHTHL. OCOOEHHOCTH CTPOEHUSI U 00pasa
KU3HU.

buornueckue  dakropel. Buabl  OMOTHYECKHMX  B3aWMOJIEHCTBUI:
KOHKYPEHIUSI, XUIIHUYECTBO, CcuUMOMO3 u ero ¢Qopmel. Ilapazutusm,
KooIepanus, MyTyainu3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaXJI€OHUYECTBO).
Hetpoduueckue B3zaumoneicTBus (Tomudeckue, opudeckue, padbpuueckue).
3HayeHUue OMOTHYECKUX B3aUMOJIEHCTBUH ISl CYIIECTBOBaHUS OPraHU3MOB B
cpene ooutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKIIIOUCHUSI.

JdemoHcTpauu

Tabmuiel 1 cxeMbl: «IKkonorudeckue ¢GakTopbl», «CBETOBOM CHEKTPY,
«JKOJIOTUYECKUE  TPYyNIbl  KUBOTHBIX IO  OTHOUIEHHUIO K  CBETYY,
«TennokpoBHbIE YKUBOTHBIEY, «XO0JIOHHOKPOBHBIE KUBOTHBIEY,
«DU3MOIOTHYECKUE aIalTalluH KUBOTHBIX», «Cpelibl OOUTaHHSI OPTAaHU3MOBY,
«buonornueckue putMbly, «KuzHeHHBIE (GOPMBI pacTeHMit», <« KU3HEHHbBIE
(GOpMBI KUBOTHBIX», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
xBoWHOro Jeca», «llemn mnuranusy, «XumuaudectBoy, «llapazutuzm»,
«Konkypenmus», «Cumomosy, «KommeHcanmnm.

O6opynoBanue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCTIOCOOJICHHBIX K
BJIUSHUIO PA3JIMYHBIX HKOJIOTHYECKUX (DAKTOPOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIHUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHEIIOOUBBIE U



TEHEBBIHOCJIMBbIE ~ KOMHATHBIE  pacT€HUs, TepOapuM W KOJUIEKIUU
TEIJIOMIOOMBBIX, 3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Uyydesia NTUL U
3Bepel, repbapuu pacTeHUil, OTHOCAUIMXCS K rurpoduram, kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHHUS JAHHBIX TPYMI, KOJUIEKIHUU UBOTHBIX,
OOUTAIOIIKX B Pa3HBIX Cpeliax, repOapuu U KOJUICKIIMH PACTEHHUIN U KUBOTHBIX,
o0J1aaloIMX YepTaMu IPUCITIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM yCIIOBUM
KU3HU, TepOapuu U KOJUIEKLIUU PACTEHUI U )KUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX
(GbopM, KOJUIEKUMHU >KUBOTHBIX, YYACTBYIOUIMX B pPAa3IUYHBIX OHOTHYECKUX
B3aUMOJICHCTBUSX.

JlabopaTopnasi pa6ora «BbisBieHHE NPUCTIOCOOTIEHUN OPraHU3MOB K
BIIMSTHUIO CBETA).

JlabopaTopHasi pa6ora «BbisBieHHE NPUCTIOCOOTIECHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPbI».

JlabopaTopHasi pa6ora «AHaTOMHUYECKHE OCOOCHHOCTH paCTECHUU WH3
Pa3HbIX MECT OOUTaAHUS.

Tema 8. Iko0J10rusi BUAOB U NMOMYJISIIIMIA

DKOJIOTMYECKHE  XapakTepucTuku  nomyisuuu. [lomymsimusa — kak
Oouonoruyeckas cuctema. Poiib HEOTHOPOAHOCTHU Cpejibl, (PU3MUECKUX OapbepoB
U OocoOeHHOCTelW OuoyiorMv BHAOB B (HOPMUPOBAHMM MPOCTPAHCTBEHHOU
CTPYKTYypbl mnomyisuuid. OCHOBHbIE TOKAa3aTENW MOIMYJSUUNA: YHUCICHHOCTD,
IUIOTHOCTh, BO3PACTHASI M MOJIOBasg CTPYKTypa, pPOXKAAEMOCTb, HPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUSL.

DKosornyeckas CTpykTypa nomyiassuui. OeHKa YUCIEHHOCTH MOITYJISLIHM.
JluHamuka nomyJsiuuy U €€ peryisiuus. bBUOTHYeCKUil MOTeHIMaN MOMYJISIHH.
MopenupoBanve JOMHAMUKK TONyJAuu. KpuBble pocTa 4YHMCIEHHOCTH
nonynsuuu. KpuBble BbKUBaHUS. Perysisiius YUCIEHHOCTH MOMYJILUNA: pOJIb
(akToOpoB, 3aBUCALIMX M HE 3aBHUCSIIMX OT IJIOTHOCTH. OKOJOTHYECKUE
CTpaTeruu BUAOB (r- u K-crpaterun).

[TonsiTue 06 skonoruyeckoil Huie Buaa. Mectooburanre. MHoromepHas
Mozenb dKkonormyeckor HumK k.M. XarunHcoHa. Pa3smepsl 3KOJIOrMueckoin
Humy. [loTeHnmanbHas u peantn3oBaHHas HULIH.

Bupg xak cucrema nomysanui. Apeansl BUAOB. Buabl U uX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH MOBEJEHUS W MHIpalUil >KUBOTHBIX. buosormdeckue
MHBAa3UH YYy>KEPOJHBIX BHJIOB.

JdemoHcTpaunu

[Toptpert: Jx. M. XaTunHCOH.



Tabmuibl ¥ CcXeMbl: «IKOJIOTUYECKHE XapPAKTEPUCTUKHU TOMYJISIIIUN,
«IIpocTtpancTBeHHast CTpyKTypa mnomyiasiuun», «Bo3pacTHble mNHUpaMuabl
nonynsiiuny, «CKOPOCTh 3aceleHuss MOBEPXHOCTH 3eMJIM  Pa3IuYyHbIMU
opranuzmammn», «Mojenb skosiornueckor Humu [x. M. XatunHcoHay.

O6opynoBanue: repdbapuu paCTeHUM, KOJIJIEKITUU )KUBOTHBIX.

JladbopaTtopunass pabora «lIpucnocoOneHusi ceMsiH pacTeHHil K
PaCCEIICHUIOM.

Tema 9. IKoJ10rus cO00IIECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmecTBa opraHu3moB. broneHo3z u ero crpykrypa. CBsizu Mexay
OpraHu3MaMH B OMOIICHO3E.

DxocucrteMa Kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B JKOCHCTEME: MPOIYIEHTBhI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHH. Tpodudeckue menu u cetu. AOHMOTHYECKHE OJIOKH
skocucteM. [louBbl M Wbl B 3KocUcTeMax. KpyroBopoT BelIeCTB U MOTOK
SHEPIUU B SKOCUCTEME.

OcHOBHbIE  TIOKa3aTelIM dAKOCUCTEMBI. buomacca W OpOIyKLHUS.
DKOJOTUYECKHE TUPAMHUJIBI YUCETI, OMOMACCHI U DHEPTHUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @uyxmyayuu.
Hampasnennble 3akOHOMEPHBIE CMEHBI CO00IIECTB — cyKileccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCHM W HUX HNPUYUHBI. AHTPOIOIE€HHBIE BO3IEHCTBUS Ha
cykieccuu. KnmmakcHoe coobmectBo. buopaznooOpasue u  mosiHOTa
KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. IKOCUCHEMbL 03EP U peK. IKocUucmembl Mopeu
U OKeano8. Ikocucmembl MYHOP, 11eC08, Cmenetl, nyCmbitb.

AHTpOIIOTEHHBIE IKOCUCTEMBI. ArposkocucreMa. ArponeHo3. Pazmmums
MEXK]Ty aHTPOIIOT€HHBIMHU U PUPOTHBIMU IKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. ['opomckas
bnopa u ¢ayna. CuHaHTpomu3ammsi ropojckoi ¢ayHbl. buomornueckoe u
X035THCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJICMCTBUU
OpraHu3MOB B 3Kocuctemax. Ponv kackadnozo spgexma u 6udos-
0upuxamopos (kouesvix 61008) 8 GyHKkyuonuposaruu s3xocucmem. IlepeHoc
SHEPrMU U BEIIECTB MEXKAY CMEXKHBIMH 3KOCUCTEMaMHu. YCTONYMBOCTh
OpraHM3MOB, TIOMYJISAIUNA U DHKOCHUCTEM B YCJIOBUAX €CTECTBEHHBIX H
AHTPOITOIE€HHBIX BO3JICMCTBUM.

Mexanuzmvl  6030eticmeus  3a2pA3HEeHUli  pasHblX  MUNo8  Ha
CYOOP2aAHUSMEHHOM, — OP2AHUSMEHHOM, HNONVIAYUOHHOM U  IKOCUCHMEMHOM
VPOBHAX,  OCHOBbl  HKOA02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20



8030eticmaus. MeToJ10JI0TisT MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIOTC€HHBIX
AKOCUCTEM.

JdemoHcTpaunu

[Toptpert: A. [Ix. Tencnu.

Tabmupt u  cxembl:  «CTpykTypa  OWoOlLIeHO3a», «DKOcHUCTeMa
[ITUPOKOJIMCTBEHHOTO Jecay, «3JKocucTeMa XBOMHOIO aecay,
«DyHKIIMOHANIbHBIE TPYIIBI OpPraHU3MOB B 3KocucTeme», «Kpyrosopot
BEIIECTB B 3kocuctemey», «llemu mnutanusa (macTOUIIHAS, JETPUTHAs)»,
«IKOJIOTMYECKasl MUpaMua Yucein», «IKOJIoruueckas nupaMmuia OuomMacchi»,
«OKkonoruyeckas nupammaa sHeprum», «OOpazoBanue Oonotay, «llepBuunas
cykueccus», «BoccraHoBiieHHe Jieca mocie moxkapa», « IKOCHUCTEMA 03€pay,
«ArponeHo3», «KpyroBopoT BemIECTB U TOTOK HHEPIHMU B arpoleHO3e»,
«IIpumepsl ypOo3KOCHCTEM.

OGopynoBanue: repObapuM pacTEeHUM, KOJUIEKIIMM HACEKOMBIX, dyuesa
IITUI] ¥ 3Bepell, repbaprn KyJIbTYpHBIX U JUKOPACTYIINX PACTCHHUM, aKBAPHyM
KaK MOJI€JIb SKOCUCTEMBI.

IIpakTu4yeckas padora «/3yuenue u onucanue ypoo3KOCUCTEMBD.

JlabopaTtopnas padora «/3yuenme pazHooOpaszusi MEIKUX MOYBEHHBIX
YJIICHUCTOHOTUX B PA3HBIX YKOCUCTEMAX).

IKCKypcust «IKCKYpCHUs B TUITMYHBIN OMOTeorieHo3 (B 1yOpaBy, Oepe3HsIK,
SJIbHHK, Ha CyXOJI0JIbHBIN HIIM TIOMMEHHBIN JIYT, 03€p0, 00JIOTO).

IKCKypeHusi «DKCKYpCHsl B arpOdKOCUCTEMY (Ha MOJI€ WM B TEIJIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — rnodaabHas IKoCcHUCTEMA

buocdepa — obmemnanerapHas o0omouka 3eMJId, TIe CYIIECTBYET WU
CyIlIECTBOBaJa KW3Hb. Pa3zButHe mpencTaBieHUl o Omocdepe B Tpyrnax O.
3tocca. Yuenue B. U. Bepuanackoro o 6mocdepe. O6mactu 6mochepsl u eé
coctaB. JKuBoe BeriecTBo 6nocdepsl U ero QyHKIIHH.

3akoHOMEpHOCTH cyiiecTBoBaHusl Ouocdepsl. OcobeHHocTn Ouocheps
Kak Tr00albHOM 3KocUCTeMBbl. JluHammueckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB U OHMOTr€OXMMHUYECKHE UKL (yriaepoja, as3ora).
PurmuunoCTS siBeHUI B Ouocdepe.

3oHanbHOCTh Ouochepsl. Ilonstue o 6uome. OCHOBHbIE OWOMBI CYIIIH:
TyH/Ipa, XBOWHBIE Ji€Ca, CMEIIAHHbIE M IIMPOKOJHUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MTyCTHIHU, TPOITMYECKUE Jieca, BHICOKOTOPhs. Kiumar, pacTUTENbHBIHI
Y J)KUBOTHBIM MUP OMOMOB CYIIH.

Crpykrypa ® QYHKIUS JKHBBIX CHCTEM, OIICHKA WX PECYpPCHOTO
MoTeHIana u OnochepHbIX GyHKIUH.



JdemoHcTpaunu

[Toptpetsr: B. U. Bepranckuit, 3. 3rocc.

Tabmuuel u cxeMmsl: «l'eocdepsl 3emnn», «KpyroBopoT azota B IpUpoAe»,
«KpyroBopot yriepona B mpupone», «KpyroBopor kuciopoaa B IPHPOAE»,
«KpyroBopoT Bojbl B ipupoe», «OCHOBHBIE OMOMBI CcylIny, «KiaumaTuueckue
nosica 3emnmny, «Tyngpa», «Taiiray, «CMelIaHHbIN JECH,
«I1IupOoKOTUCTBEHHBII JIeCH, «Crenby, «CaBaHHay, «ITycToiasy,
«Tpornnueckuit necy.

OGopynoBanue: TepOapuyd pacTeHU pa3HbIX OMOMOB, KOJUICKITUU
KUBOTHBIX.

Tema 11. YesroBek U OKpy:xaouias cpeaa

DKOJIOTUYECKHE KPU3HMCHl M MX NpUUYMHBL. Bo3zgeiicTBue uenoBeka Ha
ouochepy. 3arpszHeHue BO3IyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsisHEHHE
BOJHOM cpenpl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mouBbl. Oxpana
MOYBEHHBIX PECYpCOB. VI3MeHeHune Kiaumara.

AHTpONOreHHOE BO3/IEUCTBHE HA PACTUTENbHBIA M IKUBOTHBIA MHP.
OxpaHa pacTUTEIBLHOTO U KUBOTHOIO MHpa. OCHOBHbIE NPHUHIIMIIBI OXPAHbBI
npupoabl. Kpacubie knHuru. Oco0o oxpaHsemble MNPUPOIHbIE TEPPUTOPUU
(OOIIT). borannueckue caabl U 300JIOTUYECKHUE MTAPKHU.

OCHOBHbIE MTPUHLNIBI YCTOMYUBOTO Pa3BUTHUS YEIOBEUECTBA U HPHUPOIBI.
PanvonanbHOE€  MPUPONOMONIB30BAHUE W COXPAHEHHE  OHOJOTUYECKOTO
pazHooOpasus 3emun. OOmMEe 3aKOHOMEPHOCTH TJIOOQTBHBIX IKOJIOTHUYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOIO KpU3UCa M €ro  BEpOSTHbIE
MOCIIE/ICTBUSI.

Pa3BuTHe METOJOB MOHUTOPWMHIA PA3BUTHS OIACHBIX TEXHOTECHHBIX
nporeccoB. CucmemHvle uUccied08anusi nepexooa K pecypcocbepezaioujeil u
KOHKYPEHMOCHOCcOOHOU  9nepeemuke.  buonocuueckoe  pasnoobpazue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuusaroujue
oocmyn K uHGoOpmayuu no COCMOAHUIO OMOENbHbIX BU008 U IKOCUCHIEM.
OcHogbl  3KOpeabunumayuu  3Kkocucmem U cnocob6os  6opvOvLL ¢
buonogpescoeHuaMuY. PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemoHcTpaunu

Tabmuuber u  cxembl: «3arps3HeHue atMmochepbl», «3arps3HeHue
runpoceps», «3arps3HeHue mnouBb», «llapHukoBeiit >ddexT», «Ocobo
OXpaHsieMbIe IPUPOJHBIE TEPPUTOPUNY», «MOAEIN yIPaBIIEMOI0 MUAPAY.

Oo6opynoBanue: pororpadun OXpaHSIEMBbIX PACTCHUN W KUBOTHBIX KpacHoi
KHUTH Poccuiickon Oenepanuu, Kpacnou KHUTH pEeruoHa.



IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 1O
BUOJIOI'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATBI

®dI'OC COO ycraHaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS
0Oy4YalIUMHCS TPOrpaMM CpPeIHEro oOuiero oOpa3oBaHMs: JIMYHOCTHBIE,
METaIpPEIMETHBIE U TPEIAMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJabTaTOB OCBOEHHUS MPOTrpaMMbl IO
OMOJIOTHHU BBIICJIEHBI CIAEAYIOIIHNE COCTABISAIOIME: OCO3HAHNE 00yYaOIIMMUCS
POCCUICKON TPaKJaHCKOW HAEHTHUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOATENILHOCTH M CAMOONPEAEIECHUI0, Haauyue Momueayuu K 0O0yYEHUIO
OHoJ0ruu, yereHanpasieHHoe pa3eumue BHyTPEHHUX YOEKIEHUH TUYHOCTH Ha
OCHOBE KJIFOUEBBIX IIEHHOCTEM W HMCTOPUYECKUX TPAAULHAN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJCTBOBaTbCA B  CBOEM  JESATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHU, MPUCYIIUMH CHUCTEME OMOJIOTUYECKOTO O00pa3oBaHUsl, Haluuue
NnpasoCco3HaAHUs HKOJOTHYECKON KYJIbTYpbI, CHOCOOHOCMU Cmasums UEAN U
CTPOUTB )KU3HECHHBIC TIJIaHBI.

JInyHOCTHBIE  pe3yJIbTaThl OCBOCHHMS MPOTPpaMMbl MO  OHOJIOTHHU
JOCTUTAIOTCS B €IMHCTBE Y4YEOHOW U BOCHUTATEIBHOM NESITEIHHOCTH B
COOTBETCTBUM C  TPAJULUMOHHBIMU POCCUUCKMMHU  COLUOKYJIbTYPHBIMU,
UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIecTBe MpaBWJIaMH M HOPMaMM IOBEJICHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAaMOBOCIIMTAHHUS WU CaMOPa3BUTHUsA, DPa3BUTUS BHYTPEHHEHN
NO3WLMH JINYHOCTH, MATPUOTHU3MA U YBAKEHUS K 3aKOHY WU NPABOMOPAIKY,
YeJIOBEKY TpyJa U CTapllieMy MOKOJEHHUIO, B3AUMHOIO yBaKEHHs, OEpPEeKHOTO
OTHOIIEHUSA K KYyJbTYPHOMY HACIECAWI0O W TPAAUIMSIM MHOTOHAIIMOHAJIBHOIO
Hapoaa Poccuiickon @enepanunu, IpUpOIe U OKPYKAIOLIEH Cpee.

JImaHOCTHBIE pe3yabTaThl OCBOCHUS YyueOHOro mpeamera «buomorusn
JOJKHBI ~ OTpaXaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSl CPOPMUPOBAHHOW BHYTPEHHEW TO3UIUMEH JUYHOCTH,
CUCTEMOU IIEHHOCTHBIX OPHUEHTAIlUM, TMO3UTHUBHBIX BHYTPEHHUX YOEKICHMUIA,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIecTBa,
paclIMpeHUe >KU3HEHHOI'O ONbITa M ONbITa JEATEIIBHOCTH B IpoLEecce
peanu3alyu OCHOBHBIX HAMNPABJICHUN BOCHUTATEIBbHOW IESITEIBHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpa:kIaHCKOr0 BOCIIUTAHMS



chOPMUPOBAHHOCTh  TPAXKJAHCKOM  MO3UMLMM  OOydYaromerocs  Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO UJIEHA POCCUIICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYILHOHHBIX MpPaB U OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MMPABOTIOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JIE€SITEIbHOCTH MPHU CO3JAaHUU
Y4EOHBIX TIPOCKTOB, PEIICHUN YU€OHBIX U MO3HABATEIbHBIX 3a/1a4, BHITOJIHCHUN
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TMO3HUIIMI0 TIO OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

yYMEHHE YYUTHIBATh B CBOUX JIEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMO/ICUCTBUS JIIOJIEH C pa3HBIMU YOEKACHUSIMHU, KYJIbTYPHBIMU IEHHOCTAMHU
Y COLMAIIBHBIM MOJIOKEHUEM;

FOTOBHOCTb K COTPYJAHUYECTBY B IMPOLIECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX W MCCIENOBATEIbCKUX 3a/1a4, YBAKUTEIHLHOTO
OTHOIICHHS] K MHEHUIO OMNMOHEHTOB MpPH OOCYXKICHUH CIIOPHBIX BOIPOCOB
OHMOJIOTUYECKOTO COJIEPKaHNUS;

TOTOBHOCTb K TYMaQHUTAPHOU U BOJIOHTEPCKOU ESITEIBHOCTH;

2) N1aTPMOTHYECKOT0 BOCTIMTAHUS:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
aTPUOTHU3MA, YBAXKECHHUS K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTHU IIEpE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO POIHHY, CBOM SI3bIK M KYJBTYDY,
IIPOIIUIOE Y HACTOSIIIEE MHOTOHAIIMOHAJIBHOT0 Hapoaa Poccuu;

LICHHOCTHOE OTHOLIEHUE K IMPUPOJHOMY HACICIAUID U IaMATHUKAM
IPUPOABL, ITOCTHXKEHUSAM Poccuu B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX,
Tpyne,

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BUTHEe OMOJOTMH, TOHMMAHMS 3HAYEHUS OMOJIOTUM B TMO3HAHMM 3aKOHOB
PUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uzeitHas yoexxaEHHOCTh, TOTOBHOCTh K CITy)KeHHIO U 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEW POCCUICKOT0O HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, TUYECKOTO TTOBEICHHUS,

CIIOCOOHOCTH OILICHUBATh CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMYMBOTO Oy IyIIETO;



OTBETCTBEHHOE OTHOIIICHHE K CBOUM POAMUTENSM, CO3/aHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEW CEMENHOMN KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Pocenu;

4) 3cTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOUYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a, OOIIIECTBEHHBIX OTHOIIICHUH;

IIOHUMAaHUE HSMOLMOHAIBHOIO BO3JIECUCTBUA KHUBOM MPUPOABI U €€
IIEHHOCTHU;

FOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HbIX BUJAX HCKYCCTBa, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢pusuyeckoro BoCnuTaHusi, GopMHUPOBAHUSA KYJIbTYPbI 310POBbS H
IMOIMOHAIBHOIO 0JIArONOJIYYH s :

NOHMMAaHHE M peau3alus 370pOBOr0 U 0Oe3omacHoro obpasza >KU3HU
(310poBO€  MUTaHHUE, COOJIIOJICHHE TUTHEHUYECKUX TMPaBUIl U HOPM,
cOAJIaHCUPOBAHHBIM PEXUM 3aHATUA M OTAbIXa, peryispHas ¢uznueckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DPM3UYECKOMY M IICUXHUYECKOMY 3710POBbIO;

NOHUMAHUE IIEHHOCTH TMPaBWI HWHIUBUAYAJIBHOTO W KOJUIEKTUBHOIO
0€30MacHOr0 TOBEJECHUS B CHUTYalMsIX, YTPOXKAIONIUX 3JI0POBBIO U JKU3HU
JIIOICH;

OCO3HAHME  TIOCIEJACTBUHW M  HEMPHUSATUS  BPEIHBIX  MPUBBIYEK
(yroTpeOmneHus anKorosisi, HAPKOTUKOB, KypPEHHs);

6) TPY10BOT0 BOCIMTAHMSI:

TOTOBHOCTb K TPy, OCO3HAHUE [IEHHOCTH MaCcTEePCTBA, TPYI0TI00HE;

TOTOBHOCTh K aKTHUBHOM JEATEIbHOCTH TEXHOJOTUYECKOW M COIUATbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, IJIAHUPOBATH u
CaMOCTOSITENILHO BBITIOJIHATH TaKYIO J€ATEIbHOCTD;

UHTEpEC K pasnuyHbiM cdepaMm NpoPeCcCHOHATHLHON IeATeTbHOCTH,
YMEHHUE COBEpIIaTh OCO3HAHHBIN BRIOOp Oy TIyIIel MpoecCuu 1 peain30BbIBaTh
COOCTBEHHBIE KU3HEHHBIC TIIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HMU;

7) 3K0J10TN4€CKOr0 BOCIUTAHMS S

AKOJIOTUYECKU 11€JIeCO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK HCTOUHUKY
’KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS DSKOJOTUYECKON KYIbTYPHI: MPUOOPETEHHE OIbITa
IJIAHUPOBAHMSI TIOCTYNKOB W OLIEHKHM HMX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KaroEen Cpebl;



OCO3HAHME TJIOOATILHOTO XapakTepa 3KOJOTMYECKUX MpoOiieM U MyTell ux
pELICHMUS;

CIIOCOOHOCTh HCIOJI30BaTh MPUOOpETaeMble MPU H3YYEHUU OHOJIOTUHU
3HAHMSI WM YMEHHUS MpPU PEIIeHUH NpoO0JIeM, CBSA3aHHBIX C PaIlMOHAIBLHBIM
MIPUPOJIOTIONIb30BaHUEM  (COOJIO/IGHUE TpaBWJ TOBEJEHUS B  TPHUPOJIE,
HaIpaBJIEHHBIX HA COXPAaHEHHE PABHOBECHUS B JKOCUCTEMAX, OXpPaHy BHUJIOB,
AKOocUcTeM, Oruocdepsl);

AKTUBHOE HENPUATHUE JEHUCTBUM, NPHUHOCIAIIMX BpEX OKpY Karolleu
MPUPOAHON Cpefie, YMEHHE IPOrHO3UPOBATH HEOJATOMPUATHBIE KOJIOTHYECKHE
MOCJIECTBUS IPEANPUHUMAEMBIX JEHCTBUN U MPEIOTBPAILATh UX;

HaJIM4YME Pa3BUTOrO  JKOJOTMYECKOTO  MBIIUIEHUS, 3KOJOTHMYECKOU
KyJbTYpBl, ONBITa JEATEIbHOCTH 3KOJOTMYECKOW HAIPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl MU B MTO3HABATENBHON, KOMMYHHKATUBHOW U COLIUAIIBHOMN
MPaKTUKEe, TOTOBHOCTHM K YYacTUI0O B MPAKTHYECKOM JI€ATEIbHOCTH
HKOJIOTMYECKOIN HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O HA JHAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPILICHCTBOBAHKE SI3bIKOBOM M YMTATENIbCKOW KYJIbTYPhI KaK CpPEICTBa
B3aUMOJICUCTBUS MEX]1y JIIOJIbMU U TIO3HAHUSI MUDA;

NOHUMaHue crenupuku OUOJOTHM KaK HayKH, OCO3HaHUs €€ poJid B
(GOpMHPOBAHUH PALIMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LIEIOCTHOIO
MpeICTaBIEHUsI 00 OKPYXAIOIEM MUPE KaK O €AUHCTBE MPUPOJIbI, YETOBEKA U
oOLIecTBa, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEW M PELICHUH HpoOsieM
COXpaHEHMsI IPUPOJTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAUYMMOCTH OMOJIOTUU ISl COBPEMEHHOW LIMBUIIM3ALUU:
oOecrieyeHus: HOBOTO YPOBHS Pa3BUTHUSI MEIULMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTb pPEeCcypcHble MPOOJEMbl PpPa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MYTEW BBIX0/1a U3 TII00ATBHBIX S3KOJOTHYECKUX POoOIeM
u oOecrnedeHHs] Nepexoa K YCTOWYMBOMY Ppa3BUTHIO, pPalUOHAIBHOMY
MCIIOJIb30BAaHUIO MPUPOTHBIX PECYPCOB M (DOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJNYYEHHUH OHOJOTMYECKUX 3HAHUN B LEJAX
NOBBIIICHUA OOIIeH KyJbTypbl, €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH, Kak
COCTaBHOW  4YacTH  (PYHKIMOHAJIBHONH  TPaMOTHOCTH  OOydaroluxcs,
dhopMupyeMOii TPU H3ydeHUH OUOJIOTHH;



NOHUMAHHWE  CYUIHOCTM  METOJOB  IO3HAHHWs, HCHOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJTy4YaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUM OKPY’KaIOIIEro MUpPa M MPOUCXOMSIINUX B HEM
U3MEHEHHI, yMEHHEe JeaTh 00OCHOBAHHBIE 3aKJIIOUEHHS] HA OCHOBE HAYYHBIX
(aKkTOB U MMEIOIIMXCS JAHHBIX C LIEbIO MOJYYEHHSI TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus npooJieM B peasIbHbIX KU3HEHHbBIX CUTYaIUsX;

OCO3HAHUE LEHHOCTH HAy4YHOM JESTEIbHOCTH, TOTOBHOCTh OCYILIECTBIATH
IIPOEKTHYIO U UCCIIE0BATENBCKYIO AEATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYEHUIO HOBBIX 3HaHHWM MO OMOJIOTMU B
COOTBETCTBHHM C KU3HEHHBIMH ITIOTPEOHOCTAMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbie  pe3yJbTaThl  OCBOEHHUS  y4eOHOro  mpeamera
«buomnorusy BKIIOYAIOT: 3HAYWMbIE IS (DOPMHPOBAHHMS MHUPOBO33PEHUS
oOydJaromuxcs  MEXIUCUUIUIMHAPHBIE  (MEXKIpEIMETHbIE)  OOIeHayYHbIe
MOHSATHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOM KapTHUHBI MUpa U crenuduky
METOJIOB TIO3HAHMUSI, MCMOJb3yEMbIX B €CTECTBEHHBIX HayKaxX (BeIleCTBO,
SHEPrusi, sSBJICHUE, MPOIECC, CUCTeMa, HAy4HbIH (aKT, MPUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOIIOJICHHE, W3MEpPECHUE,
AKCIEPUMEHT U JIPYTHE); YHUBEPCAIbHbIC YueOHbIE AeHCTBUS (TT0O3HABATEIbHEIE,
KOMMYHUKATUBHBIE, PEryJISTHBHBIE), oOecrneunBaromue (HOpMUpPOBAHUE
(OYHKIIMOHAIBHOW TPaMOTHOCTH M COLMAIbHOM KOMIETEHIIMU OO0yYaroluxcs;
CIIOCOOHOCTh O0YYAIOIIMXCSI UCIOIb30BaTh OCBOECHHBIE MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS W yHUBEpPCAJIbHbIE Yy4yeOHBbIE JEHUCTBHUS B
MO3HABATEILHOM M COLMAJILHON TPAKTHKE.

B pesynprare wusydeHuss OHOJOTMM Ha YPOBHE CpPEIHETO OOIIero
oOpa3oBanusi y oOydvaromerocs OyayT copMupoBaHbl TMO3HABATEIbHBIC
YHUBEpCAJIbHBIE ydYeOHbIE JICHCTBUSA, KOMMYHHKATHBHBIC YHHBEPCAIbHBIC
y4eOHBIC JIEUCTBUSA, PETYJIATHBHBIE YHUBEpPCAJIbHBIC Y4YeOHBbIC JCHCTBHS,
COBMECTHas JIeSITCJIbHOCTbD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO OOIIEero
o0pa3zoBaHUs JOJKHBI OTPAKATh:

OBiageHne  yYHUBEPCAJIbHBIMU  Y4eOHBIMH  TO3HABATEJIbHBIMU
JeHCTBUSIMMU

1) 6a3oBBIe JIOrHUYecKne AelicTBUSA:



CaMOCTOSITENIbHO  ()OPMYJIUPOBATh W  aKTyaJu3UpPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JTIOTUYECKOTO MBIIUICHUS
(aHanmu3a, cUHTE3a, CpaBHEHHMs, KilaccUPUKaluuu, OOOOIIEHMs), pacKpbIBATh
CMBICI OWOJOTUYECKUX TMOHATHN (BBIIENATh HX XapaKTEpPHbIE MPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMU MOHITUSIMM);

ONpEeNeNATh LETu JeSITeNIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HUX
JOCTH>KEHUSI, COOTHOCUTH PE3YyJbTaThl [EATEIbHOCTH C MOCTABICHHBIMU
LEISMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TIOHATHS [UJIs1 OOBSCHEHUS (DaKTOB W
SIBJIEHUW )KUBOW IPUPOJBI;

CTPOUTH JIOTHUECKHE paCCyKJeHUS (MHAYKTUBHBIC, IEAYKTUBHbBIC, I10
aHAJIOTHH), BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMSI B pacCMAaTPUBAEMBIX
SBJICHUAX, POPMYJIMPOBATH BBIBOJIBI M 3aKITIOUEHUS;

OPUMEHATh  CXEMHO-MOJEJIbHBIE  CpPEACTBA  JUISl  IPEICTaBIICHHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TakkKe NPOTUBOPEYMH PA3HOrO POJA, BBIABICHHBIX B Pa3JIMYHBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PELICHUS NPOOJIeMbl ¢ YIETOM aHAIM3a UMEIOIIUXCS
MaTepHUaJbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITCIIBHOCTh, OIICHUBATb COOTBETCTBUE
PEe3yJbTATOB LIEJISAM, OLIEHUBATh PUCKH MOCIIEJCTBUM IEITEIIbHOCTH;

KOOPJAWUHUPOBATh U  BBHINOJHIATH pabOTy B  YCIOBHUSX PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeA0BATENIbCKHE 1eCTBUS:

BJIaJICTh HaBBIKAMH  y4€OHO-HCCIIE0BATEIIbCKOM u MPOEKTHOMN
JICSITCIIbHOCTH, HaBBIKAMHU  pa3pellieHuss MTpoOieM, CIOCOOHOCThIO U
FOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY METOJOB PELICHUS MPAKTUYECKHUX
3a/1a4, IPUMEHEHHIO PAa3IMYHBIX METOI0B IMO3HAHUS;

UCIIOJIb30BaTh PA3JIWYHbIE BUJIBI ACSATEIBHOCTH IO MOJYYEHHIO HOBOTO
3HAHMS, €r0 WHTEpIpeTaly, MpeoOpa3oBaHUI0 U NMPUMEHEHHIO B Y4YEOHBIX
CUTYallUAX, B TOM YHKCJIE MPU CO3IaHUH YUEOHBIX U COLIMATIbHBIX TPOEKTOB;

dbopMupoBaTE  HAyYHBIA  THI  MBINUICHWS,  BIAACTh  HAYyYHOH
TEPMUHOJIOTHEN, KITIOUEBBIMU MOHSATUSAMHU U METO/IAMU;

CTaBUTh M (GOPMYIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIHHOMU
JESATEIbHOCTH U )KU3HEHHBIX CUTYaIIHSIX;



BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh THUIOTE3y €€ PEIIeHUs, HaXOAUTh apTyMEHTHI JJIs JT0Ka3aTeIhCTBA
CBOMX YTBEPKIEHUH, 3a1aBaTh MMAPaMETPhl K KPUTEPHUH PEIICHIS;

aHANMM3UPOBaTh TOJYYCHHBIE B XOJC pEIICHUS 3aJadd pe3ysIbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IMPOTHO3UPOBATh W3MCHCHHE B
HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBAThH MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISTH IEJICHAMPABICHHBIN TTONCK MIEPEeHOCa CPEACTB M CIIOCOO0B
JEHCTBUS B MPOGECCUOHATBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIIBHYIO U MPAKTUYECKYIO0 00JIacTh
KU3HENIEATCITLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UCH, TIPEJIaraTh OpUTHHAIBHBIE TTOAXOAbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMyCKAIONE AIbTEPHATHBHBIC PEIICHUS.

3) padorta ¢ unopmanmeii:

OpUEHTHUPOBAThCA B pA3IMYHBIX HWCTOYHHKAX WHPoOpManuu (TEKCTe
y4eOHOro MocoOWs, HAyYHO-TIOMYJSIPHOW  JUTEpaTtype, OHOIOTHYECKUX
CJIOBApsX W CIPABOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B MHTepHere),
aHAIM3UPOBaTh WH(OPMAIMIO PA3JIUYHBIX BUJIOB U (GOpM MPE/ICTaBICHUS,
KPUTHUYECKH OIEHUBATH €€ JOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTD;

bopMyIMpPOBATH 3aMPOCHl U IPUMEHSATH Pa3IUYHbIC METO/IbI IIPU MMOUCKE U
orbope Ouosormuyeckoil uH(OpMaMK, HEOOXOAUMOW JJii BBITIOJHECHUS
y4eOHBIX 33/1a4;

IPHOOPETaTh OMBIT UCIIOIB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOTO  HCIOJb30BaHUS
Pa3ITUYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAlbHYIO (OpMy TpeacTaBlICHUS
Oouonornyecko wuHpopMalu (CXeMbl, TrpapuKh, JUarpaMMbl, TaOIUIBI,
PUCYHKH U JPYTOE€);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeACTBAa IMpu paboTe ¢
Ounosnoruyeckol wWHQOpMaIuen: NPUMEHITh XUMUYECKUe, (U3NUECKUEe U
MaTeMaTHYEeCKUE 3HAKU U CUMBOJIBI, POpMYIibl, a00OpeBUaTypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MpPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJMYECKHE CPEICTBa
HaTJISTHOCTH;

BJIQJICTh  HABbIKAMH  pACIIO3HABAHWUS W  3alUTHl  WH)OpMaImw,
nHOPMAITMOHHON O€30MTaCHOCTH JTUMYHOCTH.

OBiajeHne yHUBEPCAJTbHBIMUA KOMMYHHUKATHBHBIMHM 1eHCTBUAMM:

1) oOmienue:



OCYLIECTBJISATh KOMMYHHMKAallMd BO BceX cdepax KH3HU, AKTUBHO
y4acTBOBaTh B AMAJIOre WJIM JUCKYCCHM IO CYIIECTBY OOCYX IAaeMOW TEMBbI
(yMeHue 3a7aBaTh BOIIPOCHI, BBICKA3bIBaTh CYXACHUS OTHOCHTEIBHO
BBINOJIHEHUS NIPEJIaraéMoy 3a/1a4u, YYUTHIBATh UHTEPECHI U COINIACOBAHHOCTH
MO3ULMHI IPYTHX YYACTHUKOB JUAJIOra WK JUCKYCCHH);

pacno3HaBaTh HEBepOAJbHBIE CpeACTBa OOIIEHHWSA, MOHUMATh 3HAYEHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS! KOH(DJIMKTHBIX CUTYAaIHi,
YMETh CMST4YaTh KOH(QIUKTHI U BECTU IEPETOBOPHI;

BJIAJIETh PA3TUYHBIMU CIIOCO0AaMU OOIICHUS U B3aUMOACUCTBUS, TIOHUMATD
HAMEpPEeHUS JAPYIMX JIIOAEH, MPOSABIITH YBAXUTEIBHOE OTHOLIEHHE K
coOeceTHUKY U B KOPPEKTHOM (hopme (HGopMyIHpOBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOYKY 3PEHHs C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAas1 /1eSITeIbHOCTh:

IIOHUMAaTb W WCIOJIB30BAaThb  IIPEUMYLIECTBA  KOMAHJAHOW U
UHAMBUyaJIbHOM  paboTBl NpHU pPELIEHUH OMOJIOTMYECKOM  IPOOIJIEMBI,
00OCHOBBIBATH HEO0OX0IUMOCTh IPUMEHEHUS IPYIIIOBBIX bopm
B3aUMOJICUCTBUS NPU PEIICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX AEMCTBUI ¢ YUETOM OOIIUX
MUHTEPECOB U BO3MOXKHOCTEN KaKJI0I'0 WIEHA KOJUIEKTUBA;

IIPUHUMATh L€JIM  COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATH JAEHUCTBUS IO €€ JNOCTHIKECHHUIO: COCTABJIATH ILIAH JEHCTBUM,
pacnpenensaTs pojad ¢ y4€TOM MHEHHMI yYacTHHKOB, OOCYXKIaTh PE3yJbTAThI
COBMECTHOU paboOTHI;

OLICHMBATh Ka4eCTBO CBOEr0 BKJIAJa U KaXJOI'0 YYaCTHUKA KOMAaH/bI B
o0t pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIC IIPOEKTHI, OLICHUBATh HJEU C IIO3UIUU HOBU3HBI,
OPUTMHAJILHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3JIUYHBIX
CUTYalLUSX, MPOSBIISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJaieHre yHUBEPCAJbHBIMHU PEeryJIITUBHBIMHU ACHCTBUSIMH:

1) camoopranmu3anus:

UCII0JIb30BaTh OMOJIOTMYECKHE 3HAHUA JJIS BBIABICHUS MPOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaLIHSIX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHMX 3HAHWUW IIEJIEBBIE U CMBICIOBBIE
YCTAHOBKH B CBOMIX JIEMCTBHSX M IOCTYIIKaX [0 OTHOLIECHMIO K )KUBOU MPUPOJE,
CBOEMY 310POBBIO U 3J0POBBIO OKPY KAIOIIHX;



CaMOCTOATENIbHO  OCYIIECTBJIATh  IO3HABATEJIbHYIO  JESTENbHOCTb,
BBISIBJIATH MPOOJIEMBbI, CTaBUTh U (OPMYJIUPOBAThH COOCTBEHHBIE 3aJaydl B
00pa30BaTeIbHOMN EATETbHOCTH U KU3HEHHBIX CUTYALMSIX;

CaMOCTOATENIbHO COCTaBIIATh IUJIaH pELIeHUs MpoOJeMbl € Y4ETOM
MMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKH y4e€OHOTO IPEeIMETa Ha OCHOBE JIMUHBIX NMPEANOUYTEHUN;

JenaTb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTUpOBAaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHoco0CcTBOBaTh (POPMUPOBAHMIO M MPOSIBICHUIO IIUPOKON SPYAMIIMU B
pa3HbBIX 00JACTSAX 3HAHWI, NOCTOSHHO IOBBINIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB LEISIM;

BJQJIETh HAaBbIKAMHU [O3HABaTEIbHOM pediaekcuu Kak OCO3HaHMS
COBEpILIAEMbIX JEHCTBUM U MBICIUTENbHBIX IPOIECCOB, MX PE3YyJbTAaTOB M
OCHOBAHUM, UCTIOIB30BATh MPUEMBI PEPIIEKCUU ISl OLICHKU CUTYyalluu, BbIOOpa
BEPHOT'O PEIICHMUS;

YMETh OIIEHUBAaTh PUCKH M CBOEBPEMEHHO NMPUHUMATH PEIIEHUS MO HX
CHUXEHMUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX MpPU aHAIHU3E€ PE3yJbTaTOB
NS TENbHOCTH;

3) npuHsATHE ce0sl U APYTUX:

OPUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M AapryMEHTBHI JIPYTUX IPU aHAJIU3E PE3YyJIbTaTOB
NEeSTENbHOCTH;

NpU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTHh TOHUMATh MUP C MO3ULIUU JIPYTOro YeJI0BeKa.

INPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS COACpPX)aHUS Y4YeOHOTO MpeaMeTa
«buonorus» Ha yriyONéHHOM YypOBHE OPHEHTHPOBAaHbI Ha oOecreueHue
npopunabHOro o0yueHust oOydaromuxcs Ouonormn. OHHM — BKIIIOYAIOT:
cneuuduueckue s OMOJOTUU HAyYHbIE 3HAHUS, YMEHHSI U CTIOCOOBI JIEHCTBUI
0 OCBOGHHUIO, HWHTEPNpETallMM © MpeoO0pa30BaHMUIO 3HAHUM, BUIBI
JESITETLHOCTH 110 MOJYYSHHUIO HOBBIX 3HAHUN M WX MPUMEHEHUIO B Pa3IHMYHbIX



Y4eOHBIX, a TaKXe€ B pPEAIbHBIX KU3HEHHBIX cuUTyanusx. lIpeameTHbie
PE3yNbTATHI IPEICTABIEHBI 10 TOIaM H3yUYEHUS.

[IpeameTHBIE pe3ynbTaThl OCBOCHMS ydeOHOro mpenMera «buonorus» B
10 knacce nOMKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE€ U POJU OHOJIOTMU B CHUCTEME
€CTEeCTBEHHBIX HayK, B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHWU 3aKOHOB NPHUPOABI M PEHIeHUH MpoOJeM palOHAIBLHOTO
MPUPOJOINOIb30BAHUS, O BKJIQJ€ POCCUHCKUX M 3apyOeXHBIX YUYEHBIX B
pa3BUTHE OMOJIOTHUY;

BJIQJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOITOJIAralIue OUOJOTMYECKUE TEPMHUHBI M MOHATHUA (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETyJIALUs, CaMOBOCIPOU3BEICHUE,
HaCJIEeJICTBEHHOCTh, M3MEHYMBOCTh, POCT U PA3BUTHUE), OUOJIOTHYECKUE TEOPUU
(xknerounast teopusi T. IlIBanna, M. Ilneiinena, P. Bupxosa, xpomocoMHas
Teopus HacyieacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOTOOOpa3usi U  TPOUCXOXKJEHUS  KYJIbTYPHBIX pACTEHUM), 3aKOHBI
(ennHOOOpa3Ms MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIVICHUS, YUCTOThI TaMeET,
HE3aBUCUMOI0 HacienoBaHus [. MeHnensa, TrOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MPUHLIHAIIBL
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMH METOJAMH HAay4YHOTO MO3HAHMUSI, UCMOJIb3yEMBbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX >KUBBIX OOBEKTOB (ONMUCAaHUE, H3MEpPEHUE,
HaOJII0/ICHHUE, SKCIICPUMEHT);

YMEHHUE BBIIEIATH CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KIIETOK MPOKAPHUOT
U DYKapUOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIE
OakTepuii, TpUOOB, pacTCHUH, KMBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U
CUCTEM  OpraHOB  paCT€HHH,  KUBOTHBIX, 4eJI0BeKa,  MPOLECCOB
KUZHEACATEIbHOCTH, MPOTEKAIIINX B OpPraHU3MaxX pPACTEHUH, JKUBOTHBIX U
YelioBeKa, OWOJOTUYECKUX TMPOIECCOB: OOMEHa BEmeCTB (METaboIn3M),
MIPEeBPAILCHUST dHEPTHH, OPOKEHHS, aBTOTPOGHOTO U TETePOTPO(YHOrO THUIOB
nuTaHus, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO03a, MeHo03a, TaMeTOreHesa,
»MOpHOreHesa, NOCTAMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
MHIMBUyaJIbHOTO PAa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aMMOICHCTBUS I'€HOB,
reTepo3nca, UCKYCCTBEHHOIO 0TO0PA;

YMEHHE yCTaHABIIMBATh B3aMMOCBSI3M MEXKJY OPTaHOMJAMH KJIETKU U HX
GYHKIUAMHA, CTPOCHHEM KJIETOK pPa3HBIX TKAHEW W WX (DYHKIHSIMH, MEXKITY
OpraHamMM W CUCTEMaMH OPTraHOB y PAcCTEHUM, KUBOTHBIX W UEJIOBEKAa M HUX
GYHKIMAMHA, MEXKIY CUCTEMaMU OPTraHOB M MX (QYHKIUSIMH, MEXKIY dTaramMu



oOMeHa BEIECTB, ATamaMHU KJIETOYHOIO IMKJIA U JKU3HEHHBIX IUKJIOB
OpraHU3MOB, 3TanaMu dMOPUOHAIIBHOTO Pa3BUTHUS, TEHOTUIIOM U (DEHOTUIIOM,
(eHOTUIIOM U (paKTOpaMH Cpeabl OOUTAHUS;

YMEHHE BBISIBIISATH OTINYUTEIbHBIC TPU3HAKH JKUBBIX CHCTEM, B TOM YHCIIE
pacTEHU, ’KUBOTHBIX U YEJIOBEKA;

yMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE apTryMEHTHI, OHMOJIOTUYECKYIO
TEPMUHOJIOTHMIO W CHUMBOJIUKY JUIsi JOKa3aTelbCTBAa POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATHUYECKUX TPYIIII;

yMEHUE pemniaTh OHOJOTMYECKHUE 3aJadyd, BBISBIATh NPUYUHHO-
CJICJICTBEHHBIE CBS3M MEXIY HCCIETyeMbIMH OMOJOTHYECKUMH IMPOIIECCaMH U
SBJICHUSIMH, JI€JIaThb BBIBOJBI M TMPOTHO3bI HA OCHOBAaHUU TIONYYCHHBIX
pE3YIbTATOB;

yMEHHE BBITIOJIHATH JTAOOPATOPHBIE U MPAKTUYECKUE PaOOThI, COOTIOAATH
MpaBwmIIa MpHU padboTe ¢ y4eOHBIM 1 JIA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIBUTaTh THUIIOTE3bI, MPOBEPSITh HX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, (HOpPMYJIHPYS IIE€Tb HCCICIOBAHUS, AHAIM3UPOBATH MOTYyUYCHHbIE
PE3YJbTATHI U JIENIATh BHIBOJIBI;

yMEHHE y4acTBOBAaTh B YUEOHO-HCCIIEIOBATEIIbCKON paboTe 1Mo OMOJIOTHH,
HKOJIOTHH U MEIUIIMHE, TPOBOAMMON Ha 0a3e MIKOJIbHBIX HayYHBIX OOIIECTB, U
nyOJMYHO  TMPEJCTaBIATH TOJMYyYEHHbIE  PE3yJbTaThl HAa  YUYEHHUYECKHX
KOH(epeHIHIX;

YMEHHE OLICHUBATh 3THUYECKUE ACHEKThl COBPEMEHHBIX HCCIEIOBAHUMA B
obnmactu  OWoNOrMM W MEAMIMHBI  (KJIOHMPOBAaHUE, HMCKYCCTBEHHOE
OIUTIOZIOTBOPEHUE, HANIPABICHHOE U3MEHEHUE FEHOMA U CO3/IaHHE TPAHCTEHHBIX
OpraHu3MOB);

yMEHHE OCYIIECTBISATh OCO3HAHHBIN BHIOOP OyayIiei mpodeccruoHanbHON
JESITEIBHOCTU B 00J1aCTH OMOJIOTHH, MEAUITUHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CENBCKOT0 X035I1CTBA, MUIIEBON IPOMBIIIICHHOCTH, yTIyOnsaTh
MO3HABATENbHBI ~ HMHTEPEC, HANpPABJICHHBIH HAa  OCO3HAHHBI  BBIOOP
COOTBETCTBYIOIIEH Npodeccuu U MPOI0JDKEHNE OMOJIOTUYECKOTO 00pa30BaHUs
B OpraHU3alMSIX CPETHEr0 MPO(PECCHOHATLHOTO U BBICIIIET0 00pa30BaHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro mpenmera «buonorus» B
11 Knacce n1OMKHBI OTPAXKATH:

c(OPMHUPOBAHHOCTh 3HAHMM O MECTE€ M pOJId OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHWU COBPEMEHHOW E€CTECTBEHHO-HAYyUYHOUH
KapTUHBI MHUpa, B MO3HAHUU 3aKOHOB MPHUPOJBI U PEUICHUU 3KOJIOTHMYECKHX
npoOJjieM 4YeJIOBeUeCTBa, a TaKXKe B PEIIEHWHU BOIMPOCOB pPaIlMOHATILHOIO
MPUPOJIOTIONB30BaHUs, W B (OPMUPOBAHUU IICHHOCTHOTO OTHOIIEHUS K



npupojie, OOIIECTBY, YEIOBEKY, O BKJIAJIE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OUOJIOTUH;

YMEHHE BIAJIETh CUCTEMOW OMOJOTHYECKHX 3HAHWH, KOTOpasl BKIIOYACT
OTpe/eNieHUs] M TOHMUMAaHHWE CYIIHOCTH OCHOBOTOJATaloNUX OMOJOTHYECKIX
TEPMUHOB UM TMOHATUN (BUM, dKocucTeMa, Ouocdepa), OMOIOrHUECKHE TEOPUU
(oBomrormonHass Teopust Y. JlapBuHa, CHHTETHUYECKas TEOPHUS DSBOJIOIHUH),
yuenust (A. H. CeBepuoBa — 0 mHyTsX W HampasieHUsx s3Boouuu, B.J.
Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTuueckoro papHoBecust [x. Xapau
u B. Baiin6epra, 3apojsieBoro cxoactsa K. M. bapa), npaBuna (Munumyma
1O. JInbuxa, 3KOJIOrM4eCKON MUpaMUIbl SHEPTUN), TUIIOTE3bI (TUIOTE3a «MUpa
PHK» V. I'unbepra);

YMEHHE BJAJE€Th OCHOBHBIMH  METOJAaMU  HAy4YHOTO  IIO3HAHUA,
UCTIOJIb3yeMbIMU B OHOJIOTUYECKUX HCCICIOBAHUSX JKUBBIX OOBEKTOB U
AKOCUCTEM (OIMHUCAHUE, U3MEpPEHHE, HAOJIOJACHUE, DKCIIEPUMEHT), CIocobamMu
BBISIBJICHUSI 1 OLIEHKU aHTPOTIOTCHHBIX U3MEHEHUH B IPUPOJIE;

YMEHUE BBIJCNATh CYLIECTBEHHbIE IPU3HAKU: BUJOB, OHMOI€OIIEHO30B,
HKOCHCTEM U Ouocdepbl, CTAOMIM3UPYIOLIET0, JBUKYILIETO M Pa3pbIBAIOIIEIO
€CTECTBEHHOT'O orbopa, AJJIONIaTPUUYECKOTO u CUMIIATPUYECKOT O
BUJ000pa30BaHus, BIAMSHMS JBMWKYLUIMX CHJI JBOJIOUMU HAa TeHO(OHA
HOIYJIALUH, TPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpejie OOMTaHUsl, Yepe10BaHUs
HamnpaBJICHUI SBOJIIOLIMK, KPYrOBOPOTa BEIIECTB M IOTOKA HSHEPrUU B
HKOCHUCTEMAX;

YMEHHUE YCTaHaBJIMBAaTh B3aUMOCBSI3M MEXKIY IPOLIECCAaMHU HBOJIIOLINY,
ABWOKYIIMMHU CUJIAMU @HTPOINOTe€He3a, KOMIIOHEHTaMU Pa3IMYHbIX SKOCUCTEM U
MPUCTIOCOOICHUSMH K HUIM OpPTaHU3MOB;

YMEHHE BBIABIATH OTJIMYUTENBHBIE TMPU3HAKA  JKUBBIX  CHCTEM,
IPUCIIOCOOJIEHHOCTh BUJIOB K Cpelie OOMTaHUs, aOMOTUYECKUX U OMOTHUYECKUX
KOMIIOHEHTOB 9JKOCHCTEM, B3aMMOCBSI3€M OpraHW3MOB B COOOIIECTBAX,
AHTPOTIOTCHHBIX U3MEHEHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE ApTyMEHTHI, OHWOJIOTHYECKYIO
TEPMHHOJIOTHIO W CHMBOJUKY JUIS JOKa3aTelbCTBA POJCTBA OPTaHU3MOB
pa3HBIX CHCTEMaTHYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U Cpeibl OOMTaHUS,
€IMHCTBA YEJOBEUECKUX pac, HEOOXOAMMOCTH COXpaHEHHs MHOTroo0Opasus
BUJIOB U 9KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOIBI M YETIOBEUECTRA,;

yMEHHE pemiatb OWOJIIOTUYECKHWE 3a/ayd, BBIABISATH IPUUYUHHO-
CJICZICTBEHHBIC CBSI3U MEXKIY HMCCIEAYEMBbIMUA OMOJOTHYECKUMHU MPOIECCAMU U
SBIICHUSIMH, J€NaTh BHIBOJbI W TPOTHO3bl HAa OCHOBAHMM TOJYYEHHBIX
pe3yNbTaToB;



YMEHHUE BBINOJIHATH JJA0OPATOPHBIE U MPAKTUUYECKUE pabOThI, COOMIOAATh
npaBujia Ipu paboTe ¢ y4eOHBIM U JaOOPATOPHBIM 000PYOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPSITh HX OSKCIEPUMEHTAUTHHBIMU
cpeacTBaMu, (HOpMYJIHUpYs 1EJIb HCCIEIOBaHMS, aHAIM3UPOBATH MOJYYEHHBIE
pPE3YIbTAThI U JIeJaTh BHIBO/IBI;

yMEHHE y4acTBOBATh B YUEOHO-UCCIIEIOBATENLCKON paboTe 1Mo OMOJIOTuH,
AKOJIOTUU U MEAUIMHE, TPOBOJMMON Ha 0a3e MIKOJIbHBIX HAYUYHBIX OOIIECTB, U
MyOMUYHO  TIPENCTaBIATH TOJYYCHHBIC PE3YNbTaThl HA  YUYCHUYCCKUX
KOH(EpEHITHUSX;

YMEHHE OLICHMBATh THUIOTE3bl U TEOPUU O MPOUCXONKICHUHU KHU3HHU,
YeJOBeKa W YEJIOBEUECKUX pac, O MNPUYMHAX, IOCIEACTBHUSAX U CHOCO0ax
IIPEAOTBPAICHHS TI100aIbHBIX H3MEHEHUI B Onocdepe;

yMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oymyrieit mpodeccruonambHON
JESTEIIBHOCTH B 00JMacTH  OMOJIOTHH, OKOJIOTHH, MPUPOIOTOIH30BAHMS,
MEUITMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUHU, CETTLCKOTO X035HCTBRA,
MUIIEBOM  TPOMBIIIVICHHOCTH,  YIIyONATh  TO3HABaTEIbHBIM  WHTEpEC,
HaIpaBJICHHBI Ha OCO3HAHHBI BBIOOP COOTBETCTBYIOIIEH mpodeccud u
MPOJOJKEHUE OHMOJIOTHYECKOTO OOpa3oBaHUs B OpPraHU3AIUSAX CPETHETO
po¢heCCUOHAIBHOTO u BBICIIIETO oOpa3oBaHUs.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
No KosmnuecTBo yacos
DJIEeKTPOHHbBIE
n | HaumeHoBaHue pa3jae/ioB (undposbie)
KouTpouasH IIpakTHYeck
/ | ¥ TeM mporpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoThbl
n pecypcsl
1 buonorus kak Hayka 1
5 JKuBble cucTeMbI U X 5
U3y4eHUe
3 buonorus knerku 2 0.5
XuMHUecKasi OpraHu3anus
4 10 1
KIIETKH
Crpoenue u pyHKINU
5 8 2
KIIETKU
OOMeH BellecTB U
6 IIpeBpalleHue JQHEPTUU B 9 1
KIIETKE
Hacnencreennas
7 nHpopmanus u 9 0.5

peann3anus e€ B KJIETKE




YACOB I10 ITPOI'PAMME

8 JKu3HEeHHBIN [UKIT KIIETKU 6 1
Ctpoenune

) TpOeHUE U QYyHKINH 17 15
OpraHu3MOB
Pa3smuosxenue u pas e

10 MHOXEHUE U Pa3BUTH 8 15
OpraHu3MOB
I'enernka — Hayka o
HAaCJIEACTBEHHOCTH U

11 2 0.5
U3MEHYUBOCTU
OpraHu3MOB
3aKOHOMEPHOC

12 KOHOMEPHOCTH 10 1
HACJIEICTBEHHOCTH
3aKOHOMEPHOC

13 KOHOMEPHOCTH 6 1
N3MEHYUBOCTH

14 | T'eHeTHKa 4eJOBEKA 3 0.5

15 Cenekiusi OpraHnu3MoB 4 1
buorexuonorusa u

16 a4
CUHTETHYECKAs1 OMOJIOTUSA

17 Pe3epBHOE Bpemst 1

OBIIEE KOJIMYECTBO

1 102 13




11 KJIACC

No KounuecTBo yacos
DJIEeKTPOHHbBIE
n | HaumeHoBaHue pa3jge/ioB (uudposBbie)
KonTpouasH IIpakTHYeck
/ | ¥ TeM mporpaMmmbl Bcero o0pa3oBaTe/ibHbIC
ble padoThI ue padboThbl
n pecypcsl
3apokJIeHUE U pa3BUTHE
IBOJIFOLIMOHHBIX 4
MPEICTaBICHUN B
ouonoruu
MHuUKpO3BOITIOLHS U €€ 14 5
pe3yabTaThl
Makpo3BotoLHs U €€ 6
pe3yabTaThl
[Ipoucxoxnaenue n 15 15
pa3BUTHE )KU3HU Ha 3eMJie '
[IpoucxoxaeHue yenoBeka 10 1

— AHTPOIIOTCHE3




DKOJIOrusi — HayKa o
B3alMOOTHOIIEHUSIX
OpPraHu3MOB U
HaJ0pPTaHU3MEHHBIX
CUCTEM C OKPYIKaIOIIEH
cpenoit

0.5

OpranusMmsl U cpea
oOuTaHus

1.5

KOJIOTHS BUIIOB U
MO

0.5

DKOJIOTHA COOOIIECTB.
DKOJIOTUYECKUE CUCTEMBI

12

0.5

10 buocdepa — rmobanpHas
IKOCHCTEMA

YenoBek 1 OKpyKarolas
cpena

11

12 | PesepBHOe Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102

7.5







IHOYPOYHOE IIVIAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
Ne Jara o
uugpoBbie
n/ | Tema ypoka Kontpoar | IlpakTtuuec = yzyyen 5 P
I Bcero HbIE KHe st obpasosatenb
padoThI padoTsbl HBIC pecypehl
buonorus kak KoMIIeKCHast
HayKa 1 KaK 4acThb 1
COBPEMEHHOTO O0IIIeCTBa
JKuBble cucTeMbl U UX 1
CBOMCTBa
YpoBHEBas OpraHu3anus 1
KHUBBIX CUCTEM
HcTopust OTKpBITHS 1
u3ydeHus kietku. Knetounas 1 1

teopus / Bxoanas

KOHTpOJIbHAs paboTa




Meroas! MOJIEKYJIAPHON U
KJIETOYHOU OMOJIOTHH.
[IpaxTrueckas pabora
«3yueHnne MeTo10B
KJIETOYHOU OHONIOrUH
(xpomatorpadus,
anexTpodopes,
nuddepeHnaIbLHOe
uentpudyruposanue, [TLP)»

0.5

XUMHUYECKUN COCTAB KIETKHU

MuHepanbHbIe BElIECTBA
KJIETKH, UX Onosioruueckas
poJIb

Opranuueckue BellecTBa
KJIETKH — OEJIKH.
JlaGoparopnast pabora
«O0bHapyxeHue 0eIKOB ¢
MTOMOIIBI0 KaYECTBEHHBIX
peakui»

0.5

CBoiicTBa, K1accupUKaIUsI |
dbyHKIMH OEITKOB

10

OpraHquCKHe BCIICCTBA
KIICTKHU — YTIJICBOAbI




11

Oprannueckue BeliecTBa
KJIETKH — JTUTIAIBI

12

Hyxnennossie kucnorsl. JJHK
u PHK. JlaGoparopnast pabota
«HccnenoBanne HYKJIEMHOBBIX
KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3IMYHBIX
OpPraHHU3MOB»

0.5

13

Crpoenue u pynkiun ATO.
Jlpyrue
HYKJI€03uaTpHr(oChaThI
(HT®)

14

CexBenuponanune JJHK.
MeToapl TEHOMUKH,
TPAHCKPUTITOMUKH,
MIPOTEOMUKH

15

MeTo/ibl CTPYKTYpHOH
OunosoTUn

16

Tl KI1eToK.
[Ipokapuornueckas KieTka




17

Crtpoenue 3ykapruoTHYECKON
kietku. [Ipaktudeckas padora
«3yueHune CBOMCTB
KJICTOYHOI MeMOpaHbD»

0.5

18

IToBepxHOCTHBIN anmapar
KJIETKH

19

OnHoMeMOpaHHbIE OPTaHOUIbI
kietku. [Ipaktiueckas padbora
«3yuenune ABHKEHUS
IIUTOIIIa3MbI B PaCTUTEIbHBIX
KJIETKaX»

0.5

20

[ToryaBTOHOMHBIE OPTaHOUIBI
KJIETKW: MUTOXOHJIPUH,
wiactusl. JlabopaTopHas
paborta «MccnenoBanue
IJ1a3MOJIN3a U IeTIIIa3MOJIN3a B
PaCTUTEIBHBIX KIIETKAX»

0.5

21

HememOpanHbie opranouabt
KIIETKU

22

Crpoenue u pyHkuuu sapa /
Konrponsnas pabora




23

CpaBHuTeNbHAS
XapaKTePUCTHKA KIIETOK
sykapuort. JlabopaTopHas
pabora «3ydenne crpoeHust
KIJIETOK Pa3InIHBIX
OpPTaHU3MOB»

0.5

24

AccumMunanus u
JTUCCUMIISIINS — JIBE
CTOPOHBI MeTaboau3Ma. Turibl
oOMeHa BEIECTB.
JlabopartopHnast pabora
«3yueHne KaTaTuTH4eCKOn
aKTUBHOCTH (DEpMEHTOB (Ha
pUMepe aMHJIa3bl WK
KaTaJia3bl)»

25

DepMEeHTaTUBHBINA XapaKTep
peakuuii KJIeTOYHOTro
MeTtabosm3ma. JlaboparopHas
pabota «3ydenue
(bepMEeHTaTUBHOTO
paciernyieH s nepoxkcuaa
BOJIOPOJIa B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX»

0.5




26

benku-akTuBaTopsl U O€IKu-
UHTHOUTOPBI

27

ABTOTpOQHBIN T 0OMEHA
BEIIECTB

28

dorocunTe’

29

XemocuHres. JlabopaTopHas
pabora «CpaBHeHUE
mporeccoB (pOTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIE OpraHU3MBI.
Bunpr 6posxenHus.
JlabopaTopHas paboTa
«CpaBHeHHE MPOIECCOB
OpO>KEHUSI U IbIXaHUS

31

AspoOHBIE OpraHU3MBbl. DTaIbl
SHEPreTHYecKOro ooMeHa

32

DOHeprust MeMOpPaHHOT O
rpagueHTa npoToHoB. CUHTE3
AT®: pabora mpoTOHHOU
AT®-cuHTa3b1

33

Peakuuu MaTpU4IHOI'0 CUHTE3a




Tpanckpunuus — MaTpUYHBIN

34
cunre3 PHK

35 Tpancasuus u €€ Tarbl
KonnpoBanue aMHMHOKHUCIIOT.

36 Poub pubocom B OnocuHTE3e
Oenka

37 Opranu3zanus reHoma y
MIPOKApPUOT U DYKapHUOT

38 MonekysipHbIE MEXaHU3MBbI
JKCIIPECCUU T'€HOB Y 3yKapuoT
Bupycbl — HekJieTouHbIe
(hOpPMBI KU3HH U 00JIUTaTHBIE

39 napa3uTthkl. [IpakTnyeckas 0.5
pabota «Coznanue Moaenu
BHpYyCa»
BupycHsbie 3a6oneBanus

40 YEJI0BEKa, )KUBOTHBIX,
pacTeHuit

41 Hanorexnonoruu B 6uonoruu
U MEIUIMHE

42 JKU3HEHHBIN UK KIIETKU




43

Martpuunsiii cunre3 JJHK

44

Xpomocomsl. JTaboparopHas
pabora «/3yueHrne XxpoMocom
Ha IT'OTOBBIX
MUKpOTIpenapaTax»

0.5

45

Jlenenue KIeTKM — MHUTO3

46

Tunsl knetok. Kaproknues u
nutokunes. JlaboparopHas
pabora «Habmronenne MuTo3a
B KJIETKaX KOHUMKA KOPEeIKa
JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)»

0.5

47

PCFYJ'IHL[I/ISI JKU3HECHHOI'O OUKJIa
KJIICTOK

48

OpraHu3sm Kak eauHoe nesoe /
[TpomerxyTO4Hast KOHTPOJIbHAS
pabota

49

TkaHu pacTeHU.
Jlaboparopnast pabora
«/3yueHune TKkaHel paCTEHUI

0.5




TkaHU >KUBOTHBIX U YECJIOBEKA.
Jlaboparopnas padora

50 . 0.5
«M3ydeHne TkaHeun
YKABOTHBIX)»

Opranbl. CucTeMbl OPraHoB.

51 Jlaboparopnast pabora 0.5
«W3ydenme opraHos '
LIBETKOBOT'O PACTECHUSD)

52 Omopa Tena opraHu3MoB

53 JIBH)KEHME OpPraHN3MOB

54 [Intanne opraHu3MoB
[TuTanue MO3BOHOYHBIX

55 KUBOTHBIX. [IniieBapuTeIbHast
CHUCTEMa YEJIOBEKA

56 J{pIxaHue opraHnu3MoB

57 JIpIXaHr€e MO3BOHOYHBIX
JKABOTHBIX U YEJIOBEKA

58 TpancnopT BelecTB y
OpraHu3MOB
KpoBeHnocHas cucrema

59 IIO3BOHOYHBIX JKUBOTHBIX U
YeJI0BEKa

60 Boiaenenue y opraHu3MoB




61 3amura y opraHu3MoB

62 NMMyHHas cucteMa 4yesioBeka

63 PasgpakuMocTs U perynsanus
y OPTaHU3MOB
I'ymopanbpHast peryssinus u

64 SHJIOKPUHHAS CUCTEMA
JKMBOTHBIX M YEJIOBEKA /
KonTponbnas pabota

65 @OopMBI pa3sMHOXKEHHS
OpPTaHU3MOB

66 [TonoBoe pazMHOkeHUE

67 Meiio3
I'ameTorenes. O6pa3oBanue u
pa3BUTHE MOJOBBIX KJIETOK.

68 Jlaboparopnast pabora 0.5
«M3yuenue cTpoeHus '
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

69 NnauBuayanbHOE pa3BUTHE
OpPraHU3MOB — OHTOTEHE3

20 3akia/ika OpraHoOB U TKaHeH u3

3apOAbIIICBBIX JINCTKOB




71

Poct 1 pazBuTHE )KUBOTHBIX.
Jlaboparopnas padora
«BbIsIBIIEHUE TPU3HAKOB
CXOJICTBA 3apOJBIIICH
MMO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PasmHOxeHME U pa3BUTHE
pactenuii. JlabopaTopHas
pabora «CTpoeHHe OpraHoB
Pa3MHOKEHHS BBICIIUX
pacTeHui»

0.5

73

Uctopus cranoBieHus U
Pa3BUTHSA TCHETHKHU KaK HAyKH

74

OCHOBHBIC TIOHSTHS U
CUMBOJIBI TCHETHKH.
JlaboparopHnast pabora
«JIpo3oduna kak 00BEKT
TCHETHUYECKUX MCCIICIOBAHUI

0.5




75

3aKOHOMEPHOCTHU
HaCJIeI0BaHMsI IPU3HAKOB.
Monorubpuanoe
ckpeuBanue. [IpakTnyeckas
pabota "N3yuenue
PE3yJIbTaTOB MOHOTHOPHUTHOTO
CKPELIMBAHUA Y TPO30(PHIIBL"

0.5

76

[uTonormyeckrue OCHOBBI
MOHOTHOPUAHOTO
CKpEIIUBaAHUS

77

AHanusupytouiee
ckpemmBanue. Henmonnoe
JOMUHUPOBAHHE

78

JluruOpuHOE CKpeIBaHUE.
[TpakTrueckas padora
«M3yuyeHne pe3yabTaToB
JUTHOPUTHOTO CKPEUTUBAHUS
y Ap030(hUITBD)

0.5

79

LuTonornyeckue OCHOBBI
JUTUOPUTHOTO CKPEUTUBAHUS




80

CreruieHHOE HACJIEI0OBaHIE
MIPU3HAKOB

81

XpoMOCOMHas TEOpUs
HACJIeICTBEHHOCTH

82

T'eneTuka noJa

83

T'eHoTHn Kax 1ej1ocTHAA
cucreMa

84

['eneTnueckuii KOHTPOJIb
pa3BUTHS PaCTEHUH,
JKUBOTHBIX U YelioBeKa /
Kontposnbnas pabora

85

N3MeHYMBOCTH PU3HAKOB.
Buner nsmMeHunBoCcTH

86

MoaudukanroHHas
N3MEHYUBOCTH

87

Bapuanuuonsslii psig u
BApUALIMOHHAs KPUBAsL.
JlaboparopHnast pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PUKAITIOHHOM
n3meHunBoCTH. [locTpoenue
BAPUALIMOHHOTO psia U
BapUallMOHHON KPUBOI»

0.5




88

I'enorunuueckas
W3MEHYUBOCTD.
Komb6unarusnas
H3MEHYUBOCTH

89

MYTaHI/IOHHaH HU3MCHYHNBOCTS.

[IpakTrueckas pabora
«MyTauuu y 1po30¢puisl (Ha
rOTOBBIX MUKpOIpEnaparax)»

0.5

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpoIecca.
OnureHeTHKa ¥ AMUTeHOMHUKA

91

I'eneTuka yeoBeka.
[IpakTrueckas padbora
«CocTaBleHye 1 aHaIu3
POIOCIOBHOM

0.5

92

MeToabsl MeTUITMHCKON
FeHETUKHU

93

3HaueHne MeIUIIMHCKOM
TCHETUKH B TIPEIOTBPAIICHUN
M JICUEHUN T€HETHYECKUX
3a00/IeBaHNH YeJIoBEKA




94

OCHOBHBIC TOHATHUS CCJICKIINU.

Jlaboparopnas pabora
«HM3ydenne copToB
KYJBTYpPHBIX PACTEHUN U
mopoJa AOMAaIIHUX KUBOTHBIX)»

0.5

95

MeTo/1bl CENEKIIMOHHOMN
pabotsl. JlaboparopHas
pabora «l3y4yeHrne MeTo10B
CEJIEKI[UU PACTEHUID)

0.5

96

JocTrmxeHus ceeKuu
pacTeHUM U )KUBOTHBIX.
[IpakTrueckas pabota

«IIpuBuBKa pacTeHUI»

97

CoxpaHeHue, u3y4eHue u
WCTIOJIh30BAHNE TEHETHIECKUX

pecypcoB

98

brotexHonorus Kak Hayka u
OTpacib MPOU3BOICTBA.
[IpakTuueckas pabora
«M3yueHne 006bEKTOB
OHMOTEXHOJIOTHH

0.5

99

OcHOBHEIE HallpaBJICHUA
CUHTETUYECKOU OMOJIOTUH




PesepBHBII ypoOK.

100 | IloBTOpenue, 0600IICHNE, 1
cUCTEMAaTHU3alUd 3HAHUN

101 XpOMOCOMHAs U T€HHAs 1
WHXXEHEPUs

102 Menuimackue 1
OMOTEXHOJIOTUH

BIIEE KOJIMUECTBO HACOB
OBIII 01 CTBO €O 102 13.5

10 ITPOI'PAMME




11 KJIACC

n/

Tema ypoka

KogunuecTBo 4acoB

Bcero

KouTtpousb
HbIE
padoThI

IIpakTHyec
KHe padoThl

JlaTa
H3y4eH
us

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibH
ble pecypchbl

OBontonmoHHas Teopus Y.
HapBuna

JIBMOKyIIIHE CUITBI BOJIIOLIUU
Bua0B 1o Y. /lapBuny

Bbopr0a 3a cymecTBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD

dopmupoBaHUe
CUHTETHUYECKOW TEOPHUH
SBOJIIOIIUHT

OTansl 3BOJIIOIMOHHOI'O
npouecca: MUKPOSBOJIOIUA
U MAaKpO3BOJOIUSA

[Momynsauus —
3JIEMEHTapHAas €AMHULIA
SBOJIIOIUU




3aKOH T€HETUYECKOTO
paBHoBecus [x. Xapau, B.
Baitn6epra. JlaGoparopHas
pabota «BrIsiBieHne
M3MEHYUBOCTH Y 0CO0€iH
OJTHOTO BHJIa»

0.5

DnemeHTapHbIEe (HAKTOPHI
IBOJIOLNU

Dddext ocHOBaTES.
Oddext OyTHUIOYHOTO
TOPJIBIIIKA

10

Murpauuu. U3omsuu
TOMYJISILIHM:
reorpadudeckas,
ouoioruyeckas

11

EcrecTBenHbIii 0TOOp —
HaANpPaBIAOMUN QakTop
HBOJIIOIUHT

12

[TonoBotii oT60p




13

[TpucniocobaeHHOCTD
OpPTaHU3MOB KaK pe3yJbTaT
MUKPOIBOJFOIHH.
Jlaboparopnas pabora
«M3yuenue apomopo30B u
WJINOAIANTAlUI Y pACTEHUI
Y )KUBOTHBIX)»

0.5

14

[Tpumeps! npucnocobaeHuit
Y OPTaHNU3MOB:
MOP(OJIOTHYECKHE,
(hU3HOTOTHYECKHE,
OHMOXHUMHYECKUE,
MOBE/ICHYECKHE.
Jlaboparopnast pabora
«[IpucnocobneHus
OpPTraHU3MOB U UX
OTHOCHUTEIbHAs
1eJIeCO00Pa3HOCTH

0.5

15

Bun, ero kputepuu u
cTpykTypa. JlaboparopHas
pabota «CpaBHEHUE BUIOB
o MOp(oIOrHIecKOMy
KPUTEPUIO»

0.5




16

Crpykrypa BUJa

17

BunoobpazoBanue kak
pe3yabTaT MUKPOIBOIIOIUN

18

CBs13b MUKPO3BOJIIOINY U
AIUIEMUOJIOTHH

19

MakposBosronus.
ITameonTomorndaeckue
METO/IbI U3YUYCHUS
SBOJIIOLUHN

20

buoreorpaduueckre MeTo b1
M3YYEHHUSI IBOJIIOLINU

21

OMOPHOJIOTHIECKUE U
CpPaBHHUTECIIBbHO-
MOP(OJIOTHIECKUE METOTBI
W3yYEHUS IBOITIOLIUU

22

MonekynsapHo-
TreHEeTUYECKueE,
OMOXMMHYECKHE U
MaTeMaTHUYECKHE METOIbI
W3YUYE€HUs HBOJIIOLIUU

23

OO6mmre 3aKOHOMEPHOCTH
SBOJIIOLIUU




24

AnantuBHas pajgydanus.
HepaBHOMepHOCTB TEMIIOB
JBOJIIOLIUU

25

Hayunsble runoressl
MPOUCXOXKICHUS )KU3HHU Ha
3emie

26

I[OHayLIHI)IG MMpEaACTaBJICHUA
0 3apOXKACHUHN )KU3HU

27

OCHOBHBIE dTaIIbI
HEOPTraHUYECKON IBOJIIOITIH

28

['unoTessl 3apoKaeHUS
JKU3HHA

29

Hctopus 3emin u MeTOIbI €€
nzyuenus. JlabopaTopHas
paborta «M3ydenue u
OITHCaHNE UCKOIAEMBIX
OCTaTKOB JIPEBHUX
OpraHU3MOBY

0.5

30

HauanpHbie 3Tanbl
OpFaHquCKOﬁ 9BOJIFOIINH




31

OBOIOIUS yKapUOT

32

OCHOBHBIE dTaIbl 9BOJHOIUHN
pacTUTENILHOTO MUpA.
[IpakTrueckas pabora
«M3ydenne ocoOeHHOCTEM
CTPOEHUSI PACTEHUI Pa3HBIX
OTIICIIOBY

0.5

33

OCHOBHBIC ATaIlbI 9BOJOINHA
KNBOTHOI'O MHpa

34

DBOJTIOLIHS )KUBOTHBIX.
[IpakTuueckas pabora
«M3ydenne ocoOCHHOCTEH
CTPOCHUS TTO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

Pa3ButnHe xu3Hu Ha 3emiie
I10 3paM | Iepruoaam

36

MaccoBbie BBIMUpaHUS —
9KOJIOTUYECKHE KPU3UCHI
MPOILLLJIOTO




37

CoBpeMeHHbIH
IKOJIOTHYECKUN KPHU3UC, ETO
O0COOCHHOCTH

38

CoBpeMeHHas cuctema
OpPraHHYECKOTO MHpa

39

OcHOBHbBIE CUCTEMATUYECKUE
IpyMNIIbl OPraHu3MOB

40

AHTPOIOJIOTHsS — HayKa O
YeloBeKe

41

Pa3BuTue npeacraBieHuit o
MIPOUCXOXKICHUN YeJIOBEeKa

42

MecTto uenoBeka B cucreme
OpPraHUYECKOT0 MHpA.
JlaGopaTopnas paboTa
«W3yuenne ocobenHocTei
CTPOCHHS CKeJIeTa YeI0BeKa,
CBSI3aHHBIX C
NPSMOXO0XKICHUEM»

0.5

43

JIBrOKyIIHE CHJIBI
AHTPONOTEHE3A




44

CootHolieHHe
OHOJIOTUYECKUX U
COLIMANIBHBIX (DaKTOPOB B
aHTPOTIOTCHE3E

45

OcCHOBHBIE CTaIUHU
aHTPOTIOTeHE3a

46

Ilaneorenernka u
[1aJIeOreHOMHUKA

47

DBOIOIHUS COBPEMEHHOTO
YeJI0BeKa

48

UenoBeuyeckue pachl.
[TpakTruueckas padbora
«M3yueHne 3KOIOTUYECKUX
aJlanTanui yenoBeKa

0.5

49

MexauciuInInHapHbIe
METO/IbI aHTPOIIOJIOTUH

50

3apoKIeHUE U pa3BUTHE
9KOJIOTUHU

51

MetobI 5KOJIOTHH.
JlaGopaTopHas pabota
«M3yuyenne MeTon0B
HKOJIOTHUECKUX
UCCIIeIOBaHMI»

0.5




52

3HayeHUE IKOJIOTHUECKUX
3HAHUU 119 YeI0BeKa

53

Dkosorudeckue HakTopsl

54

AbGunorndeckue GpakTophl.
CBeT Kak PKOJIOTUYECKUM
(dakTop. JTaboparopHas
pabota «BrisiBieHue
MIPUCTIOCOOICHUI
OpPTraHU3MOB K BIIUSHUIO
CBETa»

0.5

55

AlGuoTtndeckue GakTophl.
Temneparypa Kak
IKOJIOTHYECKHM (PaKTop.
JlaGoparopnast pabora
«Bp1siBNIEHNE
MIPUCTIOCOOICHUI
OpPraHU3MOB K BIUSHUIO
TEeMIIEPaTyPhI»

0.5




AOGuotnueckue GpakTophI.
BnaxnocTs kak
IKOJIOTHUECKUN (HaKTOop.

56 Jlaboparopnas pabora 0.5
«AHaroMnueckue
0COOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOUTaHUSD»

57 Cpenst obutanus
OpPTraHU3MOB

58 buonornueckue puTmbl

59 Xuznennsle Gpopmbl
OpPTraHHU3MOB

60 buotnueckue pakropsr
3HaueHne OMOTHYECKUX

61 B3aUMOJICUCTBUHN I
CYIIIECTBOBaHUS OPTaHU3MOB
B cpejie OOMTaHHS

62 ODKOJIOTHYECKUE

XapPaAKTCPUCTHUKHU MMOITYJIAIUN




63

OcCHOBHBIE TTOKa3aTeIn
HOHYJ'IHHI/H/I: YUCJIICHHOCTD,
IJIOTHOCTh, BO3pacTHas U
MOJIOBAs CTPYKTYypa

64

OCHOBHBIE TTOKA3aTeIN
MTOMYJISAIAK: POXKIaeMOCTb,
MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAITHH

65

DKojloruyeckas CTpykrypa
MOMYJISIUN

66

JluHaMuyKa MOmyJIsAuy 1 e€
peryusnus

67

KpI/IBBIe POCTa YUCIICHHOCTHU
MOIyJIsIOHUH. KpI/IBLIe
BBIDKMBAaHUA

68

DKoJIorn4ecKast HUIIA BUIA.
JlaboparopHnast pabora
«[IpucrocobneHust ceMsiH
pacTeHuil K pacceICHUIO»

0.5

69

Bun xak cucrema




MOy IS

3aKOHOMEPHOCTH TTOBEACHHUS

70 .
Y MUTPALAHA KUBOTHBIX

21 Co00111ecTBO OPraHU3MOB —
OnoIIeHO3

7 DKocucTema Kak OTKpbITas
cucremMa
Kpyrosopor Bemects u

73 IIOTOK DHEPI'Uu B
IKOCHUCTEME

24 OcHOBHBIE MIOKA3aTENN
3KOCHUCTEMBI

75 DKOJIOTUYECKHE TUPAMUIbI

76 W3menenus coobiiecTB —
CYKLECCUU
[IpuponHbIe 5KOCUCTEMBI.

77 DKOCHCTEMBI 03€P U PEK.

DKOCUCTEMBI MOpEil 1
OKEaHOB




78

[IpuponHbIe 3KOCUCTEMBI.
DKOCUCTEMBI TYH/IP, JIECOB,
CTeneH, MyCThIHb

79

AHTpPOIIOTE€HHBIE
9KOCUCTEMBI

80

Ypb60o3KOCHUCTEMBL.
[IpaxTrueckas pabota
«3yueHue u onucanue
ypOOIKOCHCTEMBI

0.5

81

3aKOHOMEPHOCTH
(hopMHUpPOBaHKS OCHOBHBIX
B3aUMOJCHCTBUI
OpPraHU3MOB B HKOCHCTEMAX

82

MexaHnu3MBbl BO3JECHCTBUS
3arps3HEHUH pa3HBIX THIIOB
Ha CyOOpPTraHU3MEHHOM,
OpraHU3MEHHOM,
MOMYJIALIMOHHOM U
KOCHUCTEMHOM YPOBHSX

83

buocdepa —
oO1ernaneTapHas 000J109Ka




3emiau

VYyenue B. 1. Bepranckoro

84
o ouocepe

85 3aKOHOMEPHOCTH
CylIecTBOBaHHUs Onochepbl

86 KpyroBopots! BeniecTs u
OMOreOXUMHUYECKUE ITUKIIbI

87 30HaNbHOCTH OUOCHEPHI.
OcHOBHBIE OMOMBI CYIITN

88 YcroitunBocTh OnOChEphI

89 DKOJIOTUYECKUE KPU3UCHI U
UX IPUYUHBI

90 Bo3saeiicTBue yenoBeka Ha
ouochepy
AHTpOIIOTE€HHOE

91 BO3J€HCTBHE HA
PaCTUTENIbHBIN U dKUBOTHBIN
MHUpP

92 OxpaHa npupozs




93

OCHOBHbBIE IPUHIUIIBI
YCTOMYHMBOTO pa3BUTHUS
YeJI0BEYECTBA U IPUPO/IBI

94

PanuonansHOE
MIPUPOJIOTNIOIL30BAHUE H
COXpaHCHHUE
OHOJIOrHYECKOI0
pazHooOpa3us 3emiu

95

O06001enne o Teme
«MuKpo3BOJIIOLUA U €€
PE3yNIbTaThD)

96

O0006111eH1E TI0 TEME
«MakposBomtonus u eé
pe3yIBTAThDY

97

O0006111eH1E IO TEME
«ITpoucxoxaenue u
pa3BUTHE )XKU3HU Ha 3eMJIe

98

O060011eHME IO TEME
«[IpoucxoxacHue yenoBeKa
— aHTPOTIOTEHE3»




O6o0uieHue mno Teme
99 «DKO0JIOTHS — HayKa O
B3aMOOTHOIICHUAX

OpraHnu3MoB»

O0600111eHE TI0 TEME
100 | «OpraHusmsl u cpena 1
oOuTaHuI»

O000111eH1E IO TEME
101 «IK0I0rus BUIOB U 1
OIS

O06001enne o Teme
102 | «bwuocdepa — rmobanpHas 1
HKOCHCTEMA»

OBUIEE KOJIMYECTBO YACOB

I10 ITPOI'PAMME 102







INPOBEPAEMBIE HA EI'3 10 BUOJIOTUN TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOI MPOI'PAMMBI CPEJJHET'O OBIIETO OBPA3OBAHUA

Kox nposepsiemoro

IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM pe3yJIbTaTaM OCBOCHHUS] OCHOBHOI 00pa3oBaTe/IbHOM

TpeOoBaHUs NMPOrpaMMbl CpeHero o0uero o0pazoBaHus
CdopmrpoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHOHAYYHOM KapTUHBI MHUpPA, B IO3HAHUM 3aKOHOB TMPUPOJBI U PEIICHUU
1 KU3HEHHO Ba)KHBIX COIMAJIbHO-3TUYECKHX, SJKOHOMHYECKUX, HKOJIOTMYECKUX MPOoOJIeM ueloBeyYecTBa, a

TAKKC B PCIICHUHU BOIIPOCOB PALNUMOHAIBHOTO IIPUPOAOIIOIb30BaHHA, B (bOpMI/IpOBaHI/II/I OCHHOCTHOI'O

OTHOUICHHUS K IPUPOJIE, OOILIECTBY, YEJIOBEKY; O BKJIAJIC POCCUMCKHX U 3apyOekHBIX YUEHBIX — OMOJIOTOB B
pasBuUTHE OMOJIOTHU




Bnagenue cucremoil 3HaHUIT 00 OCHOBHBIX METOAAX HAyYHOrO IIO3HAHMSI, MHCIIOJIB3YEMbIX B
OMOJIOTUYECKUX HCCIICOBAHUIX JKUBBIX OOBEKTOB M IKOCHCTEM (ONMHMCAHUE, W3MEPEHHUE, MpPOBEICHHE
Ha0Jt0/1eHUH ); crtoco0aMu BBISBIIEHUS U OLIEHKH aHTPOMOT€HHBIX U3MEHEHU B TIPUPOJIE.

YMeHue BbIBUTaTh THUIOTE3bI, MPOBEPATh UX AKCIEPUMEHTAJIbHBIMU CpeACTBaMH, (GOPMYJIHPYs LENlb
UCCIIEI0OBaHMs, aHAJIU3UPOBATh MOTYYEHHbIE PE3YJIbTAThl U JI€NaTh BBIBOIBI.

BrlsiBnieHre 3aBUCHMOCTH MEKY UCCIIEyEMbIMU BETMYMHAMHU, OOBSCHEHUE TIOJTYyYEHHBIX PE3YJIbTaTOB U

(hopmynpoBaHUE BBIBOJIOB C UCIIOJIH30BAHUEM HAYUHBIX TOHSATHN, TEOPUN U 3aKOHOB




YMeHue BIaneTh CUCTEMON OHMOJOTHMYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
OMONIOTMYECKHe TEPMUHBI M TIOHSTHSI (’KU3HbB, KJICTKA, TKaHb, OPTaH, OPraHWu3M, BHJI, ITOIYJISIIUS, SKOCUCTEMA,
OnorieHo3, Ouocdepa; MeTaboIH3M, TOMEOCTa3, KICTOYHBI UMMYHHTET, OHOCHHTE3 OejKa, OHOIOJIMMEpHI,
JMCKPETHOCTD, camoperyJisiys, CaMOBOCIPOM3BEICHUE, HACJICJICTBEHHOCTD, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Oouosornueckre Teopuu: kierouHnas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa; kioHambHO-
cenexktuBHOro ummynurera I1. Opmux, .M. MeunnkoBa, XpOMOCOMHasi TEOpHUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojpineBoro cxoactsa K. bapa, sBomonmonnas teopust Y. [lapBuna, cHHTETHYECKAS
TEOpHs HBOJIIOIMH, Teopusi aHTpororene3a Y. [lapsuna; Teopusi 6moreornieHo3a B.H. CykauéBa; yuenne
H.W. BaBuioBa 0 1ieHTpax MHOTOOOpa3usi M MPOUCXOXKICHHS KYJIbTYPHBIX pacTeHui, ydenue A.H.
CeseplioBa 0 MyTsX U HaIlpaBJICHUAX BoONMH, yueHre B.U. Bepuaackoro —o Guocdepe);

3aKOHBI (€AMHOOOpa3usi NMOTOMKOB IME€PBOrO TOKOJECHMS, PACHICIUICHUS NPU3HAKOB, HE3aBUCHUMOTO
HacneoBaHus Npu3HakoB ['. MeHens; ClemIeHHOr0 HAclIeI0BaHMsl IPU3HAKOB U HAPYIICHHS CLIETUICHUS
reioB T. Moprana; roMoJIOTMYECKHX PSAIOB B HACIEACTBEHHOM wu3MeHuMBocTh H.M. Basuiosa;
reHeruyeckoro pasHoBecuss Jx. Xapanu u B. BaiinGepra; 3apoasimeBoro cxoxactBa K. bapa;
ouorenernuyeckuit 3akoH J. ['exkens, @. Miomnepa);

MIPUHIIMIIBI (YUCTOTHI TaMET, KOMIUIEMEHTAPHOCTH);

npasmia (muauMyma FO. JInbuxa, sKonorndeckoil mupaMuIbl Yuces, 0MOMacChl U DHEPTHH);

runote3bl (koarepBatHoit A.M. Omnapuna, nepsuuHoro OymboHa JIk. Xompgeitna, mukpochep C. dDokca,

pubosuma T. Yek)




YMmenue pemaTh MOUCKOBBIC OHOJIOrHYECKHE 3ala4M; BBIABJIATH MPUYUHHO-CIICACTBCHHBIC CBA3U MCKIY
HucciIeyEMbIMU OMOJIOrHYECKUMU O6’beKTaMI/I, nponeccaM M ABJICHHUAMU; ACJIATh BBIBOABI M IMPOrHO3bI HA
OCHOBAHHWH MOJTYUYCHHBIX PE3YJIbTATOB;

COCTaBJIAATh TCHOTUIIMYCCKUC CXCMbl CKPCIIMBAHUA I PAa3HbIX TUIIOB HACICAOBAHUA TMIPHU3HAKOB Yy
OpPraHru3MoOB, COCTaBJIATH CXEMbI IICPCHOCA BCIICCTB M SHCPIUM B DKOCHUCTEMAX (II@HI/I IIUTaHus, IMUIICBBIC

CETH)

YMeHue ycraHaBiIMBaTh B3aUMOCBSI3U MEXIY CTPOEHUEM M (DYHKLIMSIMH: OPraHOMJOB, KJIETOK pa3HbIX
TKaHeW, OpraHaMu M CHCTEMaMU OPTaHOB y pPAacTEHUH, JKUBOTHBIX U YeJIOBEKa; MEXJy dTanaMu oOMeHa
BEIIECTB; 3TAallaMU KJIETOYHOTO IMKJIA U KM3HEHHBIX IMKJIOB OPraHU3MOB; 3TanaMu 3MOPHOHAIBHOTO
pa3BUTHs; TEHOTHUIIOM U (QEeHOTUNOM, (QeHOTUNoM M (akTopaMHu cpeabl OOWTaHUs; MpoleccaMu
SBOJIIOIMH; JBMXKYIIMMU CHJIAaMH  aHTPOINOIE€HE3a; KOMIIOHEHTaMH pPAa3JIMYHBIX HOKOCHCTEM U

MPUCTIOCOOIEHUSIMU K HUM OpraHU3MOB




YMeHue BBIICIATh CYIECTBEHHBIC TIPU3HAKH:

CTPOCHHS BHPYCOB, KIETOK NMPOKAPHOT U IYKAPUOT; OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX OPIaHWU3MOB,
BHJIOB, OMOT€OIIEHO30B, IKOCHUCTEM U OMOCdephl; CTPOCHHS OpPraHOB U CHUCTEM OPraHOB PACTCHUH,
KUBOTHBIX, YEJIOBEKA; IPOIECCOB >KU3HEICITEIHHOCTH, NPOTEKAOIMX B OpraHu3Max pacTeHHH,
KUBOTHBIX U YEJIOBEKA; OMOJIOTMYECKUX IPOILIECCOB: 0OMEHa BellecTB (MeTadoyin3M), HH(pOpMalUu U
TIPEBpAICHUST SHEPTHH, OPOXKEHHUS, aBTOTPOGHOTO M TeTepOTPO(GHOr0 THUIIOB MUTaHUA, (OTOCHHTE3A U
XEMOCHHTE3a, MHTO03a, Mei03a, TrameTroreHe3a, 5SMOpUOreHe3a, MOCTIMOPHOHAILHOTO PAa3BHUTHS,
pPa3sMHOXKCHHS, WHIWBUAYAIBHOTO Ppa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aMMOJCHCTBUS T'EHOB,
reTepo3nca; JCHCTBHI HMCKYCCTBEHHOTO OTOOpa, CTaOMIMU3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA; aJIONATPUIECKOTO M CHMITATPUYECKOT0 BUI000Pa30BaHMSI;, BIMSHUS JIBUKYIIHX
CHJI DBOJIOIMHM Ha TeHO(OHJ TOMYJISIHUU; TPUCIIOCOOJIEHHOCTH OpPraHW3MOB K cpeie OOWTaHus,

qUepCaoBaHUA HaHpaBJ’IeHI/Iﬁ OBOJIIOIIMHU; KPYTOBOPOTA BCHICCTB U ITOTOKA SHCPIHU B 9KOCUCTCMAX




ChopMUpOBaHHOCTh yMEHHUS BBIJCHATH CYIIECTBEHHBIE NPU3HAKA BHUPYCOB, KIETOK MNPOKApPUOT U
OYKapuoOT, OAHOKJICTOYHBIX W MHOTOKJICTOYHBLIX OpPraHu3MOB, BHU/OB, 6I/IOFGOL[CHO3OB U 3KOCUCTEM,
0COOEHHOCTH TPOIIECCOB OOMEHa BELIECTB M MPEBPALICHUS JSHEPrMM B KIETKE, (OTOCHHTE3A,
TUTACTUYECKOTO U SHEPTeTHYECKOT0 OOMEHa, XeMOCHHTE3a, MUT03a, MeH03a, OIUIOIOTBOPEHUS, Pa3BUTHS
U Pa3MHOXKEHUS, MHAMBHUyaJIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOreHes3a), OOphObl 3a CyIECTBOBAHUE,
€CTECTBEHHOI'0 0TOOpa, BU000pa30BaHus, MPUCTIOCOOIEHHOCTH OPTAHU3MOB K Cpejie OOUTaHUs, BIUSHUS
KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOTEHHBIX M3MEHEHHH B YKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOpOTa

BEILIECTB U IIPEBPAILCHUs] SHEPTUH B Orochepe

YMeHue UCHoiab30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJOTHYECKYI0 TEPMHHOJOTHIO U CHUMBOJIHKY
JUI I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIII; B3aUMOCBSI3H OPraHU3MOB U
cpenbl 0OUTaHUA; EAMHCTBA YEIOBEUECKUX pac; HEOOXOJUMOCTH 3J0POBOrO 00pas3a >KU3HU, COXPaHEHUS

pa3Hoo6pa3I/151 BHOOB U 9KOCHCTEM KaK YCJIOBHA COCYHICCTBOBAHUA ITPUPOALI U YCIIOBCUCCTBA

YMeHue KPUTHYCCKH OLCHUBATDH I/IH(1)OpMaI_II/IIO OHOJIOrHYECKOI0 COACPIKaHus; HHTCPIIPCTHUPOBATDH
OTHYCCKHUEC  aCIICKTbl COBPCMCHHBIX HUCCIIEJOBAaHUM B 6I/IOJ'IOI‘I/II/I, MCOULINHE, 6I/IOTCXHOJ'IOFI/II/I;
pacCMaTpuBaTh I7100aIbHBIE DKOJIOTHYECKHE HpO6J’IeMH COBPEMCHHOCTH, (bOpMI/IPOBaTB I1I0 OTHOLICHHIO K

HHUM CO6CTBCHHYIO IIO3UIINIO




HEPEYEHDb 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA EI'D 11O BUOJIOT U

Kon IIpoBepsieMblii 3J1eMEHT CO/IeP/KAHUSA

1 buonorus xak Hayka. JKuBbIe CUCTEMBI U X U3yUCHUE
CoBpeMeHHast OMOJIOTHS — KOMILJIEKCHAs Hayka. bruonmornueckue Hayku U u3ydaeMble UMK TipoOsiemMbl. DyHaaMeHTaIbHBIE,
MIPUKJIATHBIC U TTIOMCKOBBIC HAYYHBIC UCCIICTOBAHMS B OUOJIOTHH.

1.1 3HadeHne OWojorud B (OPMHUPOBAHMHM COBPEMEHHOM E€CTECTBEHHO-HAyYHOW KapTuHbl Mupa. [Ipodeccuu, cBsizaHHBIE C
Ouosorueil. 3HaueHWE OWOJIOTHM B TPAKTUYECKOW JIEATEIIbHOCTH YEJOBEKa: MEIUIIMHE, CEICKOM XO3SHCTBE,
MIPOMBILIIIEHHOCTH, OXPaHe IPUPOIbI
JKuBwie cuctembl Kak mpeaMeT wu3ydeHusi Ouonoruu. CBOWCTBAa J>KMBBIX CHCTEM: E€IUHCTBO XHMHYECKOTO COCTaBa,
JTUCKPETHOCTh M IIEJIOCTHOCTh, CIOXXHOCTh M YIOPSJAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CaMOOpTaHU3aIus,

12 CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTH, U3MEHIUBOCTH, POCT U Pa3BUTHE.

YPpOoBHU OpraHU3aLMH )KUBBIX CUCTEM: MOJIEKYJISIPHBINA, KIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, MTOMYJIAIIMOHHO-BUI0BOM,

9KOCUCTeMHBIN (OuoreoneHoTudeckuii), Ouocdepusbiil. Ilpomecchl, mpoucxoasmue B >KUBbIX cuctemax. OCHOBHbBIE

npU3HaKK KUBOTO. JKu3Hb Kak (hopma CyIlecTBOBaHHS MaTepUU

Metonsl Ouonornueckoit Hayku. HaOmropenue, u3MmepeHue, HKCIEPUMEHT, cUCTeMaTu3alus, MeTaaHanus. [loHsTue o
13 3aBUCHUMOW M He3aBUCUMOM nepeMmeHHoW. [lmanumpoBanue skcnepumenta. IlocranoBka u mpoBepka runore3. Hyneas

runotre3a. Ilonsarue BI:I60pKI/I u eé JOCTOBCPHOCTD. P336pOC B OHMOJIOrMYECKHX JaHHBIX. OI_ICHKa AOCTOBCPHOCTU

TIOJIYUCHHBIX PC3YyJIbTATOB. HpI/I‘II/IHBI HCKaXXCHUS PE3YJIbTATOB SKCIICPUMCHTA. IIoHsaTHE CTaTUCTUYECKOIO TECTa




Knerka xak Omojorudyeckas cucrema

2.1

Knerka — cTpykTypHO-(DyHKIIMOHAIBHAS eAnHUIA )uBoro. Mcropust otkpeitust kinetku. Padoter P. 'yka, A. JleBenryka.
Knerounas reopus (T. llIBann, M. Illneiinen, P. Bupxor). OcHOBHBIE MMOJI0KEHUSI COBPEMEHHOM KJIETOYHOU TEOPHUH.
MeTtoab! MOJEKYIISIPHON U KJIETOYHOM OMOJIOTUM: MUKPOCKOIIUS, XpoMaTorpadus, 31eKTpodope3, METOL MEUEHBIX aTOMOB,

nuddepeHnrantbHoe EHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHHE KIIETOK




2.2

XHWMHAYECKUN COCTaB KIIETKU. Makpo-, MUKpO- U YJbTPAMHUKPOVIEMEHTHl. Bosa U €€ posib Kak pacTBOpPUTENS, pearcHra,
y4acTHe B CTPYKTYPHUPOBAHUU KJICTKH, TEIUIOPETYJISIIIMU. MUHEpanbHbIe BEIIECTBA KICTKH, UX OUoorudeckas posb. Posb
KaTMOHOB Y aHUOHOB B KJIETKE.

buonornveckne mnonumepsl. benku. AMUHOKHCIOTHBIA cocTaB OenkoB. CTpykTypbl OeiaxoBod Mosekynbl. [lepBuunas
CTpyKTypa OeJka, MenTuaHas CBA3b. BropuuHas, TpeTuuHasi, YeTBEpTUUYHAs CTPYKTYyphl. JleHaryparus. CBoHcTBa OEIIKOB.
Knaccudukanus 6enkoB. buonorndyeckue GpyHkun 6EIKOB.

VYrneBonpl. MoHOcaxapuapl, AUCaXapuibl, OJHMrOcaxapuibl W mojucaxapuabpl. OOmMil TUlaH CTpOeHUS U (DHU3UKO-
XUMUYECKHE CBOMCTBA yIIIeBOJ0OB. bruonornueckue (yHKIIUU yTIIEBOIOB.

Jlunuger. [mapodunsHO-THAPOdOOHBIE cBOMcTBA. Knaccudukanusa munumoB. Tpurmunepunbl, (Gocoaunuas], BOCKH,
crepouabl. buonornyeckue ¢ynkiuu aunuaoB. OOme cBoiicTBa OMOJOTHYECKMX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh K
CcaMO3aMbIKaHHIO, TOTYIPOHUIIAEMOCTb.

Hyxneunossie kucinotel. JIHK n PHK. Ctpoenne HyknenHoBbIX KucIOT. Hykieotunpl. [TpuHUIMN KOMIIJIEMEHTaApHOCTH.
[TpaBuno Yapradda. Crpykrypa JIHK — nBoiinas crimpans. Mectonaxoxaenue u ounonorudeckue pyuakmun JJHK. Bumbt
PHK. ®yukuuu PHK B knetke.

Crpoenne w™onekynsl AT®. Makposprudeckue cBsi3u B Mmojiekyne AT®. buonornyeckne Qynkmuun ATO.
BoccranoBneHnHbIe mepeHOCYNKH, MX (hyHKINU B KieTke. CexkBennpoBanue JIHK.

CrtpykrypHass Ouojorusi: OMOXMMHYECKHEe W OMO(pU3MYECKHUEe HCCIIEOBAHMUS COCTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbI

OHOMOIIEKY T




2.3

Turb! KIETOK: yKapuoTHIecKas U npokapuotudeckas. CTpyKTypHO-()yHKIIHOHAIbHBIE 00pa30BaHUs KIETKH.

Crpoenne nmpokapuoTHueckoi kiuetku. Kierounas crenka Oakrepuit u apxeil. OcoOEHHOCTH CTPOEHUS TeTepoTpodHOI 1
aBTOTPO(HON MPOKAPUOTUIECKUX KIETOK. MECTO U POJIb MPOKAPUOT B OHOIIEHO3aX.

CtpoeHre u (YHKIIMOHUPOBAHHE JyKapHOTHYECKOW KieTkw. [lmasmarmyeckas memOpana (mazmanemma). CTpykTypa
Iia3MaTH4ecKo MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbId (auddysus,
obneruénnast nudQy3us), aKTUBHBINA (IEPBUYHBINA U BTOPUYHBIA aKTUBHBIN TpaHcnopt). [lomynpoHuiaeMocTs MeMOpaHEbI.
Pabora Harpuii-kanmeBOro Hacoca. DHJOIMTO3: MUHOIUTO3, (aronurto3. Dk3oumuto3. Kinerounas crenka. CTpykTypa u
(YHKIIMY KJIIETOYHOM CTEHKU pacTeHU, TpuOoB.

Huromnaszma. I[lurozons. Ilutockener. JIBwkenune mmroriazMbel. OpraHouasl KieTkd. OgHOMEMOpaHHBIE OPTaHOWIBI
KieTku: sHpomasmaruueckas cetb (OIIC), anmapat [Nonbmxu, TU30COMBI, UX CTpoeHHE U (QYHKIMHU. B3anMocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMAOB KJeTKU. CTpoeHue TpaHyJsipHOro peTukyiayma. CUHTEe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['nmajgkuii (arpaHyssipHbIi) SHAoMIa3MaTudeckuil pertukynym. CekperopHas (yHKUuUS ammapara
lNonbmxu. TpancnopT BeniecTs B kieTke. Bakyonu pacturenbHbiX kieTok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KIETKH: MUTOXOHIPUH, IIACTUIBI.

Ctpoenue u QyHKIMH MUTOXOHAPHUI W miactul. [lepBuyHbIe, BTOPUYHBIE M CIOXHBIC IIIACTUABI (POTOCUHTE3UPYIOMINX
3YKApHOT. XJIOPOIUIACTHI, XPOMOILUIACTHI, JICHKOIIACTHI BBICIIIMX PACTCHHIA.

HememOpannbie opranouasl kietku CrTpoeHne ©W  (QyHKIMM HEMEMOpaHHBIX OPTraHOWAOB KJIETKH. PuOOCOMBEI.
MuxkpodunamenTtsl. Mpieunsie kinetku. Mukporpyoouku. Kierounsiii nentp. CTpoeHue M JABIKEHHE XT'YTHKOB H
pecHndek. MukpoTpyOouku muroria3mMsel. LleHTprons.

Anpo. Obonouka siApa, XpOMATHH, KapuoIUla3Mma, SAPBINIKH, UX CTpoeHHEe U (YyHKIUH. SnepHblii OETKOBBIM MaTpHKC.
[IpocTpaHCcTBEHHOE PACHOI0KEHUE XPOMOCOM B HHTep(hazHOM sifipe. benku XxpomaTrHa — THCTOHBI.

Knetounsle BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKapUOT (PaCTUTENIbHOM, )KUBOTHOM, TpUOHON)




2.4

AcCCUMMIISINSA ¥ TUCCUMMIIALIUS — IBE€ CTOPOHBI MeTaboiu3Ma. Tumbsl 0OMeHa BEUIeCTB: aBTOTPOGHBIN U reTepoTPOPHBIN.
VYyactie Kuciaopoza B 0OOMEHHBIX Ipoleccax. JHepreTudeckoe odecredeHne kieTku: npespamienne AT® B 0OMEHHBIX
nporeccax. DepMEHTATUBHBIA XapaKTep pPEaKuid KIETOYHOro metabonm3ma. DEepMEHTHI, WX CTPOCHHUE, CBOWCTBA H
MexanusMm JeictBus. KodepmeHntsl. OTnuuus (epMEHTOB OT HEOPraHMYECKUX KaTaln3aTopoB. benku-akTuBaTOpbl U
OeNKU-UHTMOUTOPBI. 3aBUCHMOCTh CKOPOCTH (PEPMEHTATUBHBIX pEaKLUi OT pa3Iu4HbIX (PaKTOPOB.

[lepBuuHbIil CHHTE3 OpraHWYECKHUX BemIeCTB B KieTke. DoTtocuHTe3. Ponb xjmopomiactoB B mporiecce (POTOCHHTE3A.
CgeroBas u TeMHOBas (¢a3bl. [IpogykTuBHOCTH (hoTOCHHTE3a. BriusHure paznmuyHbiX (PakKTOPOB HA CKOPOCTh (POTOCHHTE3A.
3Hadenne poTocuHTE3A.

XemocuHTe3. Pa3HooOpa3me  OpraHm3MOB-XEMOCHHTETHKOB: HUTpuUHIHpyromue  OakTepuw, IKeJIe300aKTepuu,
cepobaKkTepru, BOJOPOIHbIE OaKTepru. 3HAUEHHE XEMOCHHTE3a.

AHa’pobHble opraHu3mbl. Bunel Opoxenus. [IpoaykTsl OpoXeHHS M UX HCIOJIb30BAHHWE 4YEJIOBEKOM. AHa’poOHbIE
MHUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTUH U BO30YIUTENH OOJIe3HEH.

AdpoOHBIE OpraHu3MBbl. JTambl dHepreTHyeckoro oobmena. IloaroroBurenbHBIA 3Tam. [JHKOMNM3 — OGECKUCIOPOTHOE
pacIIerieHHE TIIF0KO3BI.

buonoruueckoe OokucieHHE, WU KJIETOUHOE JIbIXxaHue. Poib MUTOXOHApHII B mpolieccax OHOJOTUYECKOTO OKHUCIICHUS.
Huknuyeckue peakuuu. OxucnurenbHoe GochopunupoBanue. [IpenmyiectBa a3poOHOro MyTd oOMEHa BEILIECTB Mepej

aHadpoOHBIM. D) (PEKTUBHOCTH IHEPTETHUECKOT0 OOMEHA




2.5

Peakuuu wmaTtpuyHoro cuHresa. IIpuHIMI KOMIUIEMEHTApHOCTM B pPEAKIUSAX MATPUYHOrO CHUHTe3a. Peanusanus
HaclieicTBeHHOU nHpopmanuu. ['eneTnueckuii Koz, ero coiicta. Tpanckpumus — marpuunsiid cunte3 PHK. [Tpuniumnst
TPAHCKPHUIILUU: KOMIUIEMEHTApHOCTb, AHTHUIApPaIeIbHOCTh, ACHMMETPUYHOCTb. TpaHcusmuss u e€ sTambl. YdacTue
tpancniopTHbix PHK B Ouocunresze Genka. YcnoBust Ouocunreza Genka. Kogupoanue amuHokucnot. Ponas pubocom B
OuocuHTe3e Oenka.

Opranuzanus reHomMa y HpOKapuoT M AyKapuoT. Perynsiusi akTUBHOCTH T'€HOB Yy IpokapuoT. ['mmore3za omepona (.
Kaxo0, XK. Mano). Perynsmmst 0OMEHHBIX TIPOIIECCOB B KieTKe. KiieTouHbIil romeocTas.

Bupychl — HeksieTouHble (POPMBI )KU3HU U 00IUraTHbIe napa3uThl. CTpOEHUE MPOCTHIX U CII0KHBIX BUPYCOB, PETPOBHUPYCOB,
OaxTepruodaros.

BupycHsble 3a005eBanus yenoBeka, KUBOTHBIX, pacTeHuid. CITNJI, COVID-19, connaibHble 1 METUIUHCKHE TPOOIEMBI




Knetounsrit nuki, ero nepuoast u perynsiius. Matepdaza u Muto3. OcOOEHHOCTH MPOIECCOB, MPOTEKAIOIINX B HHTEpdase.
[loaroroBka kieTkn K aeneHuto. l[lpecuHreTnyeckuil (MOCTMUTOTUYECKHI), CUHTETMUECKUH M IOCTCUHTETUYECKUI
(IpeMHUTOTUYECKHIT) TEPHOBI UHTEP(DaA3bI.

Marpuunsiii cunte3 JAHK — permmmkanpa. ITpunnuner perumkanun JIHK: KOMIUIEMEHTapHOCTh, MOIYKOHCEPBATHUBHBIN

CUHTE3, aHTUIapauieabHoCcTh. Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Teomepst u Teomepasa.

2.6 XpOMOCOMHBII HA0Op KJIETKU — KapUOTHI. J{UIIIIONIHBINA U raluIouAHBIA HAOOPBI XpOoMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbIE XpPOMOCOMBI.
Jenenune xnetku — muto3. CTaauyu MUTO3a U MPOUCXOASIINE B HUX Mpolecchl. Tunsl MuTo3a. KapnokuHes u IUTOKUHES.
buonornueckoe 3HaueHue MHUTO3a. Perymsiiys MUTOTHUECKOro IUKiIa KiIeTku. IIporpammupyemast kietouHas rubenp —
amoInTo3.
@yHKIMOHAIbHASI FCHOMUKA
3 Opranusm Kak Ouosiorudeckas cucrema




3.1

OOHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOUYHbIE OPIraHU3Mbl 1 MHOI'OTKAHEBbBIE OPTraHU3MBI.

@opMBbl pa3MHOXKEHHSI OpPraHU3MOB: Oecriosioe (BKJIIOYas BEreTaTUBHOE) W IOJIOBOE. Bubpl 0ecrosoro pa3MHOKEHUS:
MIOYKOBaHME, CTIOPYJIAIMA, PparMeHTaIHs, KIOHUPOBAHHUE.

[TonoBoe pasmuokenue. [lomoBeie kieTku, win rametsl. Meiio3. Cragun meiosa. [loBeneHue xpoMocom B Meio3e.
Kpoccunrosep. buonmorndeckuii CMbICT MeHO3a M MOJOBOro mporecca. Meno3 U ero Mecto B >KU3HEHHOM LHKJIE
OpPraHU3MOB.

[IpenzaponpieBoe passutue. ['ameTorenes y >kuBOTHBIX. [losoBeie xkene3bl. OOpa3oBaHue W Pa3BUTUE TOJOBBIX KIIETOK.
Cnepmartorene3 u ooreHe3. CTpoeHue NOJOBBIX KiIeTOK. OIUIOAOTBOpEHHE M SMOpPHUOHAIBHOE Pa3BUTHE >KUBOTHBIX.
CriocoOblI O1I01I0TBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

WNuauBuyansHOE pa3BuTHE OpraHu3MoB (oHToreHes). Ctaauu sSMOpHOreHesa )KMBOTHBIX (Ha pumepe JarymkH). [podnenue.
Tunbr npobnerus. Oco6eHHOCTH APOOICHUST MIEKOUTAIONINX. 3apO/bIIIEeBbIe JIUCTKU (racTpyJsisiius). 3akiajika OpraHoB U
TKaHE! W3 3apOJBIIIEBbIX JUCTKOB. B3aumHOe BiMsiHHE yacTel Pa3BUBAIOIIErOCS 3apojibliia (3MOpHUOHATIbHAS MHIYKIINSA).
3akiajika MmjiaHa CTPOEHUS KUBOTHOTO KaK pe3ysbTaT UepapXUueCKUX B3aUMOACHUCTBUI reHoB. BiusHue Ha sMOpHOHAIbHOE
pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pa3Butue xuBotHbIX. [locTamMOpuoHanbHelil nepuoa. [Ipsmoe u Henpsmoe pa3zButue. PazButue ¢ meramopdosom y
0ECIO3BOHOUHBIX U TIO3BOHOYHBIX JKMBOTHBIX. bHonoruueckoe 3HayeHHE MPSIMOTO W HEMNPSIMOTO Ppa3BUTHS, HX
pacmpocTpaHeHue B mpupoje. Tumbl pocta XKUBOTHBIX. (DaKkTOpBl perynsuuu pocTa >KMBOTHBIX M uenoBeka. Craguu
MOCTAMOPHUOHAIILHOTO PAa3BUTHSA Y )KMBOTHBIX U YelloBeKa. [leproibl OHTOreHe3a YenoBeKa.

PasmuoxkeHue u pa3ButHe pacteHuii. ['amerodut u cnopodut. Meiio3 B )kU3HEHHOM IHKJIEe pacTeHuil. ObpazoBaHue Criop B
npouecce Meno3a. I'ameroreHe3 y pactenuil. OIUIOIOTBOPEHHE U PA3BUTUE PACTUTENBHBIX OpraHuU3MoB. JIBoitHOE
OIJIOJIOTBOPEHHE Y ILIBETKOBBIX pacTeHMid. OOpa3oBaHHWE M pa3BUTHE CEMEHHU. MeXaHHM3Mbl PEryyisiliud OHTOTeHe3a Y

paCTCHI/Iﬁ U )KMBOTHBIX




I/ICTOpI/IH CTAHOBJICHUA W Pa3BUTUSA I'CHCTHUKU KaK HAYKH. OCHOBHBIE T€HETUYECKUE MTOHSATHS U CUMBOJIBL. | OMOIOTrMYHBIE

XPpOMOCOMBI, aJUICJIBHBIC TCHBI, AJIbTCPHATHBHBLIC IIPU3HAKHU, I[OMPIHEIHTHBIFI u pGHeCCHBHBIﬁ IMPpU3HAK, T'OMO3UI0TAa,

32 reTepO3UroTa, YWCTas JUHHS, THOPUIBI, TEeHOTUI, (eHOTHr. OCHOBHBIE METOIbl TCHETUKU: THOPHUIOJIOTHUYECKHI,
LUTOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETUYECKUI
Momnorubpuanoe ckpemubanue. [lepBoiit 3akoH MeHenst — 3aK0H eAuHO000pa3us THOPUIOB MepBOro nmokojeHus. [IpaBuio
JOMUHUpPOBaHMA. BTopoii 3akoHn MeHjienst — 3aKOH paclieruieHus Mpu3HakoB. L{uTonsornyeckne 0CHOBBI MOHOTHOPHIHOTO
cKpemuBaHus. [ Mnores3a 4ncToTH raMer.
Ananusupytoiiee ckpemuBanue. [I[poMekyTOUHBIN XapakTep HaclenoBaHMs. PaciernyieHue NMpU3HAKOB MPU HEMOJHOM
JOMUHUPOBAHUH.
Jurubpunnoe ckpeuuBanue. Tpetuit 3akoH MeHaens — 3aK0H He3aBUCHUMOI'0 Hacjel0BaHus pu3HakoB. LluTonoruueckue
3.3 OCHOBBI IMTHOPUIHOTO CKPEIIUBAHHSL.

CuennenHoe HacienoBanue npuszHakoB. Pa6otel T. Moprana. CuenjieHHOe HaclieJoBaHHE M€HOB, HapyIIeHUE CLEIUICHUS
MEXy reHaMH. XpOMOCOMHasi TEOpHsl HACIEICTBEHHOCTH.

I'enetnka mnosja. XpOMOCOMHBIN MEXaHM3M ONpeAeieHHs Iosia. AYTOCOMBl U IIOJOBBIE XpPOMOCOMBI. ['OMOramMeTHbIii U
rereporaMeTHbli 1oj1. ['eHeTHueckas cTpyKTypa HoJoBbIX XpoMocoM. HacnenoBanue npu3HakoB, CLEMJICHHBIX C TI0JI0M.
I'enotun kak wnenoctHas cucrema. llnelioTponus — MHOXKECTBEHHOE JEHCTBUE TeHA. MHOXKECTBEHHBIH allJICIIN3M.

BzauMonelicTBue HeaielIbHbIX TEHOB. KOMHJ’IGMCHTapHOCTB. Dnucras. HOHI/IMepI/IH




3.4

B3aumopneiictBue reHotuna u cpeapl npu  GopmupoBaHuu (eHoruna. V3meHunMBOCTh mpu3HakoB. KauecTBeHHbIE U
KOJIMYECTBEHHBIE PU3HAKU. BHUIbI NI3MEHUMBOCTH: HEHACIIEICTBEHHASI M HACJICICTBEHHAS!.

MomudukanmonHass U3MEeHYMBOCTh. Ponb cpensl B (hopmupoBaHMM MOAMDUKAIMOHHOM H3MeHunBocTH. Hopma peakuuu
npu3Haka. BapuanumonHsli psin u BapuanionHas kpusas (B. Moranncen). CoiicTBa MOJU(PUKALMOHHON H3MEHUYHUBOCTH.
'eHoTunmueckass n3MeHUMBOCTh. (CBONCTBA T'€HOTUIMYECKONM W3MEHUYMBOCTH. BuUAbl T€HOTHMNWYECKOM W3MEHYHMBOCTH:
KOMOMHATUBHAs, MyTallHOHHASI.

KomOunatuBHast ©13MeHYMBOCTh. Mel03 1 TOJI0BOM MPOIecC — OCHOBA KOMOMHATUBHOW M3MEHUYMBOCTH. Posib KOMOMHATHBHON
M3MEHYUBOCTH B CO3JJaHUU T€HETUYECKOTO Pa3HO00pa3us B IpeiesiaX OTHOrO BUIA.

MyTanmoHHas U3MEHUYMBOCTb. BUJIbI MyTaluii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTAaHHBIE U HHAYLIUPOBAHHBIE My TallUH.
Snepuple u 1mMTOMIa3MaTHueckue MyTauud. CoMaTH4YecKue W MOJIOBble MyTaluu. [IpuynvHbI BO3HMKHOBEHHUS MYyTalUi.
MyTtareHbl U WX BIMSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO TIpolecca. 3aKOH TOMOJIOTMYECKHUX PSJIOB B

HaCHeHCTBCHHOﬁ HU3MCHYHUBOCTH (HI/I BaBI/IJ'IOB). BHeﬂﬂepHaﬂ HN3MCHYHMBOCTD U HACJICACTBECHHOCTD
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Kapuotun uenoBeka. MexayHapoaHash IporpaMMa MCCIEAOBaHUS TE€HOMa 4eloBeKa. MeToJbl W3yYeHUs TE€HETHKU
YeJloBEKa: TE€HEaJOrM4eCKUil, OJIM3HELUOBbIM, IMTOIC€HETUYECKUH, MOMYJIALUOHHO-CTATUCTUYECKUI, MOJIEKYJISIPHO-
reHeTnyeckuil. CoBpeMEHHOE OIpeie/IEHue TeHOTUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAaHNE, TEHOTUIIUPOBAHKE, B TOM YHCJIE C
nomotisio [11[P-anammu3a. HacnencTennrie 3a00neBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 00Jie3HH YenoBeka. bonesnu
C HACJIEJICTBEHHOM TNPEApaclONOKEHHOCTbIO. 3HAUY€HHWE MEIMLIMHCKOM TEeHeTHMKHM B MPEAOTBPALlCHUH U JIEYECHUU

TeHETUYECKUX 3a00ieBannii ueoBeka. CTBOJIOBBIE KIIETKHA
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JlomecTukaius u cenekuus. 3apoxkIeHue celeKuu 1 gomectukanuu. Yuenue H.M. BaBunoBa o nieHTpax mpouCcXoKIeHUs U
MHOT000pa3usi KyJIbTYpHBIX pacTeHHid. Poilb cenekimy B CO3JaHUM COPTOB pacTeHMH M MOpOJ *HBOTHBIX. CopT, moposa,
ITaMM. 3aKOH TOMOJIOTHYECKUX PAOB B HacleACTBeHHON n3MenunBoctd H.M. BaBumnoBa, ero 3HaueHue yisi CENEKIIMOHHON
paboTHL.

MeTtoapl ceneKIUMOHHON paboThl. McKyccTBEHHBI OTOOp: MAacCOBBIM M MHIMBHUIYaNbHBIM. JTanmbl KOMOMHALMOHHOU
cenekuuy. VcrpITanue mpou3BoAUTENEH 10 TOTOMCTBY. OTOOp 1O T€HOTHITY C IOMOIIBIO OIICHKH (PEHOTHIIA IIOTOMCTBA U
0TOOp MO TeHOTHUITY ¢ TomoIbio ananm3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CeNeKIIMOHHONW paOoThl. PaananinoHHBI U XUMHUYECKUH MyTareHe3 Kak MCTOYHUK
MyTallMi y KyJbTYPHBIX (pOpM OpraHu3MoB. Vcronb3oBaHHE '€HOMHOTO PENAaKTUPOBAHMSI M METOJIOB PEKOMOMHAHTHBIX
JHK ns nony4eHuss HCXOJHOTO MaTepUaa Uil CEJICKLUH.

[Tomyuyenne nmommmuton10B. BHyTpHBHIOBas THOpuan3aIws. bim3kopoacTBeHHOE CKpelyBaHue, Wik nHOpuauHT. HepoacTteeHHoe
CKpelllMBaHue, WM ayTOpuanHT. [ erepo3uc u ero npuduHsl. Mcnonb3oBanue rereposuca B cenekimn. OTaanéHHas THOpyUIr3aIis.

[Ipeomonenne OecTioavss MEXBUIOBBIX THOPUAOB. J{OCTHKEHUSI CETICKIIMY PACTCHUIN 1 KUBOTHBIX




OOBEKTBI, UCTIONb3yeMbIe B OMOTEXHOJIOTHH, — KJICTOUYHBIC M TKaHEBBIC KYJIbTYpbl, MUKDOOPTAHU3MBbI, UX XapaKTepPHUCTHUKA.
TpanumonHas OMOTEXHOJIOTHUS: XJIeOOIeYeHUE, TOTyUYSeHHE KHCIOMOIOYHBIX POYKTOB, BUHOIEIHE. MUKPOOHOIOrHYeCKUit

cuHTe3. OOBEKTh MUKPOOMOIOTHUECKUX TeXHOJorui. IIpons3BoacTBo Oenka, aMUHOKHCIOT U BUTaMUHOB. VckyccTBeHHOE

3.7 OIJIOOTBOpEHHE. PEKOHCTPYKIHS SHIEKIETOK U KIIOHUPOBAHKE )KUBOTHBIX. MeTO/1 TpaHCIIIIaHTAlUH SIAEP KIIETOK.
XpoMocOMHass U TeHHas WHXeHepus. VICKycCTBEHHBIN CHHTE3 reHa M KOHCTpyupoBaHue pexkomOuHaHTHBIX JIHK.
JIOCTIKEHHSI W TIEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW WH)XeHepuH. MeauinuHckue OumoTexHosnoruu. lcmonb3oBaHue
CTBOJIOBBIX KJIETOK

4 Cucrema 1 MHOr0oOpa3ue OpraHMuecKoro Mupa
buonoruueckoe paznoobpasue oprann3moB. CoBpeMeHHasi cucTteMa opraHudeckoro mupa. [IpuHIMNB Kiaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKHE ITPYIIIbI OPraHU3MOB.

41 Oco0eHHOCTH CTPOCHUS U KUHEACSITEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. baktepuu, apxeu, OJHOKIETOYHBIE TPUOBI,

OOHOKJICTOYHBIC BOAOPOCIH, APYIHMC HNPOTUCTHI. Kononnanbubie OpTraHU3MBI. I[BI/I)KeHI/Ie OOHOKJICTOYHBIX OPraHU3MOB!:
aMé6OI/II[HOC, KTYTUKOBOC, PECHUYHOC. 38.H_II/ITa Y OOHOKIJICTOYHBIX OPTaHHU3MOB. Pa3,[[pa)I(I/IMOCTL Y OAHOKIIECTOYHBIX

OpTaHHU3MOB. Takcucer




4.2

MHOrokJjieTouHble pacTeHus. B3auMOCBsA3b 4acTeld MHOTIOKJIETOYHOTO OpraHu3ma. [KaHW, OpraHbl U CUCTEMBI OPraHOB
MHOTOKJIETOYHOTO opraHusma. OpraHu3Mm Kak eaumHoe 1enoe. TkaHu pacreHud. TuIbl pacTUTENbHBIX TKaHEH:
oOpa3oBaTenbHasi, IOKPOBHAs, TIPOBOAAIIAS, OCHOBHas, MexaHndeckas. (OCOOCHHOCTH CTpOCHHS, (QYHKIUH U

PaCIIOJIOKEHUS TKAHEW B OpraHax pacTeHUN

4.3

BereraruBHble M reHepaTUBHBIE OpraHbl pacTeHnid. DyHKIMKA OPraHoB M cucTeM opraHoB. Kapkac pactenuit. [[BuxeHue
MHOTOKJIETOYHBIX pPAacTeHHWI: Tponu3mbl U HacTuM. [loriomieHue BOABI, YTJIEKHCIOrO ra3a M MHHEpaJIbHBIX BEIIECTB
pacrenusmu. Jlpixanwe pactenmidt. Juddysust razoB yepe3 MOBEPXHOCTh KIETKH. pPaHCIOPTHBIE CHUCTEMBI PacTCHUH.
Brinenenue y pacteHuid. 3ammra y MHOTOKIIETOUHBIX pacTeHud. KyTukyina. CpencrBa macCMBHOM MU XMMUYECKOM 3alUTHI.
duroHIMAEL.

PazgpaxxumocTe M perynsuus y opraHu3MoB. Pa3ipaXuMOCTh M PETyJsiliUs Y MHOTOKJIETOYHBIX pacTeHuu. PocToBeie

BCIICCTBA N UX 3HAYCHHUC

4.5

MHOTrOKJIeTOYHEIC JKUBOTHBIE. B3aMOCBSA3b YacTeil MHOTOKJICTOYHOIO opraHusma. TKaHI/I, Opradbl U CUCTEMBI OpPraHOB
MHOT'OKJICTOYHOI'O OpraHu3Ma. OpFaHI/I3M Kak €ANHOC IICJIO0C. I'omeocras. TkaHM KMBOTHBIX M Ye0BEKa. THIIBI JKUBOTHBIX
TKaHEeH: OIUTC/IMAJIbHAA, COCAUMHUTCIIbHAA, MbIIICYHAA, HCPBHA. OcobeHHoCcTH CTPOCHUA, Q)YHKI_[I/Iﬁ U pacCIoJIOKCHUA

TKaHEH B opraHax >XMBOTHBIX U YCJIOBCKaA




Opranbl U CHUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIMM OPraHoB U cHUCTeM opraHoB. Omopa Tena opraHu3MoB. CKeleTbl
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX )KUBOTHBIX. Hapy>kHbI 1 BHYyTpeHHUH ckeneT. CTPOCHHE U THIIBI COSTMHEHHS KOCTEH.
JIBM>K€HHE MHOTOKJICTOYHBIX KUBOTHBIX. IInuTanue KXuMBOTHBIX. [IuTaHme MO3BOHOYHBIX KUBOTHBIX. JIpIXaHHWE KUBOTHBIX.
Kosxnoe npixanue. KabepHoe u 1€rouyHoe bIXaHue.

JIpixaHue TMO3BOHOYHBIX >KMBOTHBIX. OBOJIOIMOHHOE YCJIOKHEHHE CTPOCHUS JETKUX TI03BOHOYHBIX JKMBOTHBIX.
JpIxaTenpHasg cucTemMa 4yeloBeka. MexaHu3M BEHTWISIUUM JIETKUX Yy NTHI] U MJIEKOMUTAIOMUX. TpaHCHOpT BEUIECTB Y
OpraHu3MoB. TpaHCIIOPT BELIECTB y )KUBOTHBIX. KpoBeHOCHas crcTteMa u €€ opranbl. KpoBeHOCHas crcTeMa MO3BOHOYHBIX

KHUBOTHBIX. Kpyrum kpoBooOpaieHusi. OBOIIOIHOHHBIE YCIOXXKHEHUS CTPOCHHUS KPOBEHOCHOM CHCTEMbI IMO3BOHOYHBIX

4.6 JKUBOTHBIX. Beienenue y oprann3zMoB. Beigenenne y uBoTHbIX. CokpatuTenbHbie Bakyoinu. Opransl BelaeneHus. CBsa3b
MOJIOCTU TeJla C KPOBEHOCHOM M BBIACIUTEIbHOM CHUCTEMaMH. BplieneHne y MNO3BOHOYHBIX JKUBOTHBIX. 3aluTa y
MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOU3BOIHBIE.

PazapakuMocTh 1 perymsmus y opranu3MoB. Pa3apa)kuMocTh y OJHOKIETOYHBIX OPraHu3MOB. Takcuchl. PazapaxxumMocTs u
peryJsiiiys y MHOTOKJIETOUHBIX pacTeHHil. POCTOBBIE BelllecTBa U X 3HAUYEHHUE.
HepBHas cucrema u pednexkrtopHas peryisiius y MHOTOKJIETOYHBIX JKMBOTHBIX. HepBHas cucrema u e€ OTHEINBI.
OBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y ’KUBOTHBIX.
Pa3pabotka anroputMoB u mporpamm ans 3¢G¢GeKTUBHONH (YHKIMOHAIBHOW aHHOTALIMM T'€HOMOB, TPAHCKPHUIITOMOB,
IPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHUH, dKUBOTHBIX U YEIOBEKa

5 OpranusM 4enoBeKa U €ro 310pOBbe




Oprasel ¥ CUCTEMBI OpraHoOB YenoBeka. OT/esbl TOJIOBHOTO MO3Ta TO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pediiekropHas

nyra. be3zycnoBHble U ycnoBHbIE pediekchl. ['ymMopanpHast peryisiuusi U 3HIOKpUHHAs CHCTEMa KMBOTHBIX M YEJOBEKa.

5.1
JKene3sl PSHAOKPUHHON CHUCTEMBI M UX TOPMOHBI. JleliCTBHE TOPMOHOB. B3aMMOCBsI3b HEPBHOM U SHIOKPUHHOW CHCTEM.
l'unoranamo-runodusapuas cucrema. Pediexc u peduiekropnast nyra. besycinoBHbie 1 yclioBHbIE pedIeKChl
3amuTa opranu3zMa ot Oose3Hel. MiMMmyHHast cuctema yesnoBeka. KieTouHblil ¥ ryMopalibHbIii UMMYHHUTET. Bpoxkn€HHBIM,

59 MpHOOPeTEHHBIN criennduyeckuii UMMYHHUTET. Teopusi KIIOHaJIbHO-ceneKkTuBHOro ummyHnutera (I1.Opnux, ®.M.bepuer,
C.ToneraBa). BocmanutenbHble OTBEThl OpraHu3MoB. Poib BpOXIEHHOrO HMMYHHMTETAa B Pa3BUTHH CHCTEMHBIX
3a0o0JieBaHUi

53 KpoBenocHas cucrema u e€ opransl. Cep/iie, KpOBEHOCHBIE COCyAbl U KpoBb. Kpyru kpoBooOpamienus. Pabora cepama u e€
perymsuus

4 Jeixanue dvenoBeka. Juddys3us ra3oB depe3 MOBEPXHOCTh KJICTKU. JlpIxaTellbHas cuUcTeMa 4YenoBeka. JlprxartenbHas
HoBepXHOCTh. Perynsanus npixanus. [lpixarenbHble 00bEMBI

cc IInmeBapurensHass cuctema  4enoBeka.  OTAensl  NUILNEBAPUTENBHOTO  Tpakra.  [IMmeBapuTenbHBIE  JKEJIE3BI.
BHyTpunonocTHOe 1 BHYTPUKIIETOUHOE MUIIEBapEHUE

6 IToxpoBel u ux npousBogHble. Opranel BoiAeneHus. [louku. Crpoenue u ¢GyHKkunoHMpoBaHue HedpoHa. Dunbrpanus,

CCKpCLUA U O6paTH06 BCaChIBAHUEC KaK MCXaHU3MbI pa6OTBI OpraHOB BbLIACJICHUS. O6pa3013aHI/Ie MOYH Yy UCJIIOBCKaA




5.7

I[BI/DKGHI/IG yeJIoBeKa: MBIIIeuHas cucteMa. CKeJIeTHhIE MBIIIIBI U UX pa60Ta. CTpOGHI/Ie " THUIIBI COCIUMHCHU A KOCTei

6 Teopus sBomtonuu. Pa3sutue xu3Hu Ha 3emiie
OpomonionHast teopusi Y. [apsuna. I[Ipennocsuiki BOZHUKHOBEHUs HapBUHU3MA. JKU3Hb M HayyHas JeATEIbHOCTH Y.
JapBuHa.
6.1 JIBmokyuire cuiibl 3Boonuu BuaoB 1o Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTh Pa3MHOKEHHUSI OPTraHU3MOB, HACJIEACTBEHHAS

M3MEHYUBOCTb, 00pH0a 3a CyIIECTBOBAHNE, €CTECTBEHHBIN U HCKYCCTBEHHBINH 0TOOD).
Odopmnenune cunrernueckor Teopun 3Boioruu (CTI). Heittpanshas teopust sBomtonnn. CoBpeMeHHas 3BOJIIOIMOHHAS

Ouosorus. 3HaueHue SBOTIOIMOHHON TeopuH B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOI KapTUHBI MUpa




6.2

[Momynsmust kKak dJeMeHTapHas eauHuia dBoionud. COBPEMEHHBIE METOIbl OICHKH T€HETHYECKOTO pPa3HOOoOpasws H
CTPYKTYpbl TomyJissnmii. M3mMeHeHune reHO(POHIA TOMYJSIUUA KaK JJIEMEHTAPHOE DBOJIOIMOHHOE SBJIEHUE. 3aKOH
reHetTudeckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DneMeHTapHbIe (HaKTOPhI (IBIKYIIHE CUIIBI) SBOTIONMU. MyTannoHHbIN nporecc. KomOuHaTBHAS M3MEHYUBOCTH. [peiid
T€HOB — CJIy4yallHbIe HEHANpPABJIICHHBbICE W3MEHEHUS YacTOT aiened B momyssinusax. Dddext ocHoBaTens. Mwurpammm.
W3onsmumst momyisnumii: reorpaduyeckast (MpoCcTpaHCTBEHHAs ), Onoyiornueckast (penpoIyKTHBHAS).

EcrecTtBennslii  0oTOOp — Hampaistomuid - paktop ABoMOIUH. DOpMBI  €CTECTBEHHOTO OTOOpa: JABWKYIIUH,
CTAOWIIM3UPYIONINH, pa3phIBAIOMINN (IU3pyNTUBHBEIN). [To10BOI 0TOOD.

[IpucnocoOaeHHOCT, OPraHU3MOB KakK pe3yJbTaT MHUKPOIBONIONHMH. BO3HHMKHOBEHHE NPUCIOCOOJEHUN y OpraHU3MOB.
Apomopdo3sl 1 mamoananrtanuu. llpumepsl npucnocoOieHnit y opraHu3mMoB. OTHOCHTEIBHOCTh IMPHUCITOCOOIEHHOCTH
OpPraHHU3MOB.

Bun, ero xputepun u cTpykTrypa. BumooOpa3zoBaHue Kak pe3yJbTaT MHKPOIBOIONMH. M3o0msamus — KItoueBor (GakTop
Bugo0OpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHus: aijionarpuueckoe (reorpaduyeckoe), CHUMIATPUUYECKOE
(9K0JIOTHYECKOE), KMTHOBEHHOE) (ITOJIUILIONIN3alusl, THOpUIn3anus). JIuTensHOCTh HBOTIOLMOHHBIX MPOIIECCOB.
Mexanu3msbl (OpMUPOBAHHS OMOJIOTHYECKOTO Pa3HO0Opa3usl.

Ponp sBOMONMOHHON OHONOrMU B pa3pabOoTKe HAayYHBIX METOAOB COXpaHEHUs OnopazHooOpasus. MUKpPOIBOIIOLUS U
KOABOJIIOLIMSA Mapa3uToOB U UX X035ieB. MexaHu3mbl (POPMUPOBAHUS YCTOMYUBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPBLOBI C

HEeH




6.3

MeTtoapl M3ydeHHsT MaKpoOlBOJIONHMU. [lajeoHTONOrHYeckre METOAbl M3ydeHHs 3BodIoNuH. llepexomHbie (HOpMBI U
(buoreHeTHYECKUE PSIJIbI OPraHU3MOB.

buoreorpadpuyecknie Metonsl u3ydeHus HBomouuu. CpaBHeHue (uopsl W dayHBl MaTePUKOB M OCTPOBOB.
Buoreorpadudeckue obmactu 3eMin. BUABI-9HIEMUKH U PEITUKTEHI.

OMOpHOJIOTHYECKHE W CPAaBHUTEIHHO-MOP(OIOTHYECKHE METOIbl H3YYEHHUsS HBOJIONHMH. | eHEeTHYeCKHe MEeXaHW3MbI
HBOJIIOLIMY OHTOT'CHE3a U TOSBIICHHS YBOJIIOIMOHHBIX HOBIIECTB. | OMOJIOrHYHbIE M aHAJIOTUYHBIE OpraHbl. PyauMenTapHbie
OpraHbl W aTaBU3MBL. MOJEKYISIPHO-TEHETHUECKUE, OMOXUMHUYECKHE U MATeMaTHUECKHUE METOJbI M3YUYCHHUS IBOIIOIUH.
I'omonoruunsie rerbl. COBpeMEeHHBIE METO B TIOCTPOCHHUS (PHIIOTEHETHIECKUX JCPEBBEB.

XpPOMOCOMHBIE MyTAIIM{ ¥ YBOJIOIHS TEHOMOB.

O6mme 3akoHOMepHOCTH (TpaBuia) 3Boionuu. HeoOpatumocts sBomonMu. AnantuBHas panuanus. HepaBHOMEpHOCTH

TEMIIOB BOJJIIOITNHN




6.4

Hayunble rumore3bl NPOUCXOXKICHHS XH3HH Ha 3emuie. AOuoreHes u maHcrnepmusa. JloHayyHbIe TPECTABICHHUS O
3apOKJICHUM KU3HU (KpealrMoHu3M). ['MmoTe3a MoCcTOSHHOrO caMO3apOXKIEHUsS KU3HU U €€ ONpoBep)keHue onbiTamMu .
Penu, JI. Cnannanmnanu, JI. Tlactrepa. [IpoucxoxaeHne ®U3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tanbl HEOpraHUYeckod »sBosonuM. llnanerapHas (reosiornyeckas) SBOMIOLMS. XUMHUYECKas 3BOJIOLUS.
AOUWOTEeHHBIN CHUHTE3 OpraHnYecKuX BemecTB u3 Heopranunueckux. OnbiT C. Mumnnepa u . FOpu. OGpa3oBanue moimMepoB
n3 MoHoMmepoB. KoanepBaTtnast runore3a A.M. Onapuna, runore3za nepBuyHoro OynpoHa [[x. XomnaeiHa, reHeTHYECKas
runiore3a . Mémrepa. Pubo3umer (T. Uek) m rumoreza «vmpa PHK» VY. TI'mnbepra. @opmupoBanme MeMOpaH U
BO3HUKHOBEHHE ITPOTOKJIETKH.

Hcropns 3emnu u MeTonb! €€ nzydeHus. Mckonaemple OpraHndeckre ocTaTku. ['eoxponoorus u e€ Meroibl. OTHOCUTENbHAS
1 a0COJIOTHAsI TeOXPOHOJIOTHSL. [ e0XpoHONIOrnyecKas mKasa: S0Hbl, 3pbl, IEPUO/IbI, STTOXH.

Havanbhble sTambl opranuuyeckoil sBosonuu. [losiBieHHE UM SBOJIONUS MEPBBIX KIETOK. OBOMIONMS MeTabosn3Ma.
BosnukHoBeHHe nepBbIX dKocHcTeM. CoBpeMeHHble MUKPOOHbIE OMOIIEHKM KaK aHAJor MEepBBIX Ha 3eMiie COOOIIECTB.
CrpomaTonutsl. [IpokapruoThl U 3yKapHUOTHI.

[TpoucxoxaeHne 3ykapuoT (CHMOMOTEHE3). DBOTIONMOHHOE MMPOUCXOKACHUE BUPYCOB. [IponcxokaeHne MHOTOKIETOYHBIX
OpraHu3MoB. BO3HUKHOBEHNME OCHOBHBIX I'PYHI MHOIOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tallbl HBOJIOLUUHU BBICHIUX pacTeHud. OcHOBHBIE apoMopdo3bl pacTeHHil. BpIxon pacteHuii Ha cymry.
[TosiBieHHE CIOPOBBIX PACTEHHI U 3aBOeBaHKE MMU CyIIi. CeMeHHbIe pacTeHus. [IporcXokIeHre [IBETKOBBIX PACTEHHIA.
OCHOBHBIE 3TaIlbl BOJIONHUU XHUBOTHOTO MHpa. OCHOBHBIE apoMopdo3bl KHBOTHBIX. Benpackas dayna. KemOpuiickuit
B3PbIB — TOSIBJIEHUE COBPEMEHHBIX THNOB. llepBbie xopaoBbie *UBOTHBIE. JKHU3HB B BOAE. DBOMIOLHUSA MO3BOHOYHBIX.
[Ipoucxoxaenne ampuduit u pentunuii. [IporcxoxaeHne miuekonuTaromux U ntull. [IpuHnun kmoyeBoro apomopdosa.
OcBoenne 6ecro3BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTue >xu3HM Ha 3emie MO %paM M MepUoJaM: apxeil, MpOoTepo3oH, Maneo30i, Me3030i, KaitHo30i. OOias
XapakTEepUCTUKAa KIMMAaTa W TeOoJOTMYecKUX mpoueccoB. I[losiBneHne u pacuBeT XapaKTepHbIX OpPraHU3MOB.

yFJ'I606p8.30BaHI/IeZ €ro ycCJIoBUs 1 BIIMSAHUC Ha ra3oBEIH COCTaB aTMOC(l)epLI.




MaccoBbie BbIMUpAHUA — DOKOJOIMYCCKHUEC KpPU3SUCBI HPOULIOIo. HpI/I‘-H/IHLI n CICACTBUA MAaCCOBBIX BLIMHpaHHﬁ.

CoBpeMeHHBIH SKOIOTMUECKUI KPU3UC, ET0 OCOOEHHOCTH




6.5

Pa3znensl u 3amaun antpononorud. Meroasl aHTponosorud. CTaHOBIEHUE NPEJICTaBICHUN O MPOUCXOKIECHUHU YEJIOBEKA.
CoBpeMeHHbIE HAyYHbIE TEOPHUHU.

CxoncTBO uenoBeKka € JKMBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHHE uenoBeka. CBUAETENbCTBA CXOJCTBA UEJIOBEKa C
KUBOTHBIMH:  CPaBHHUTEIBHO-MOP(OJIOTHYECKUE, 3MOPUOIOTHYECKHE, (DHU3HOIOTO-OMOXUMHUYECKHE, TIOBEICHUYECKHE.
OTnuuust 4emoBeKa OT KUBOTHBIX. [IpAMOX0XKIEHHE M KOMIUJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHe roioBHOTO MO3ra
U BTOPOIl CUTHAJIbHOM CUCTEMBI.

JBuxyuire cuiibl ((hakToOpsl) aHTpOINOreHe3a: Oronoruueckue, conranbable. COOTHOIIEHHE OMOIOTMUECKUX U COLUATbHBIX
(hakTOpOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTAJIUM AHTPONOT€HE3A. ABCTPAJIONUTEKHA — ABYHOTHE MIPEAKH JItoaei. HenoBEeK yMenblid, epBbI€ U3TOTOBICHUS
opyauii Tpyaa. YenoBek MpAMOXOISAIIMI M MEPBBIA BBIXOM JIOACH 3a mpeaenbl Adpuku. UenoBek rernenb0eprckuii —
o0l TpenoK HeaHAEepPTaNIbCKOro 4YeloBeKa W 4YelloBeKa pa3yMHoro. UelnoBek HeEaHIEPTANbCKUNA Kak B JIIOJCH
XOJIOAHOrO KJMMaTa. YenoBeK pa3yMHbII COBPEMEHHOI'O THUIA, JEHUCOBCKHII YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a
npenenamu AQpuku.

DBOJNIOIUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHbBII OTOOp B MOMyNSANMSIX 4YeloBeka. MyTalMOHHBIA IpoLecc u
noniumopdusm. [lonmynsiuonHble BONHBI, apelid reHoB, MUrpanus U «3QQPexT OCHOBATENS B MOMYJISIHIX COBPEMEHHOTO
YEJI0BEeKa.

UYenoseueckne pacbl. [lonstue o pace. bombiime pacel: eBporeougHas (eBpa3uiickas), aBCTpalo-HETPOUIHAS
(7xBaTOpHAaNbHAsA), MOHTOJIONIHAA (a3HMaTCKO-aMepUKaHCcKasi). BpeMs u myTH pacceneHus 4eloBeKa Mo miaHeTe. EMuHCTBO
yenoBeyeckux pac. HayuHas HecocToATenbHOCTh pacu3ma. [IpucmocoOJeHHOCTh YeJIoBeKa K pa3HbBIM YCIOBHIM

OKpy>Karolei cpenpl. BiausHue reorpaduueckoii cpeapl u apeiida reHoB Ha MOPGOIOTHIO U (PU3MOIOTHIO YeToBeKa




ODKOCUCTEMBI B npucymuc MM 3aKOHOMCPHOCTHU

7.1

Paznensl u 3a1aun sxonoruu. CBA3b KOJIOTHH C APYTUMHU HAyKamHu.
Metonst sxonorun. [loneBbie HAOMIOACHHS. DKCIIEPUMEHTHI B 3KOJIOTUU: IPUPOIHBIC U JIabopaTopHbie. MoIeIpoBaHUE B

9KOJIOTUU. MOHUTOPHUHT OKPYKAIOIIEH CPEIbl: JTOKAIbHBINA, pETUOHAIBHBINA U TT100aTbHBIN




7.2

Okonornyeckne (akTopsl M 3aKOHOMEPHOCTH UX JAedcTBHA. Kiaccupukamus 3KoIorudecknx (GpakTopoB: aOMOTHYECKHE,
OouoTHueckue, aHTpororeHHple. O0IMe 3aKOHOMEPHOCTH JCUCTBUS dKonorndeckux (axkropos. [IpaBuno muaumyma (K.
HInpenrens, FO. JIn6ux). TonepantHOCTh. DBpUOMOHTHBIE 1 CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak 3Kojormdeckuii (akrop. [leiicTBHe pa3HBIX YYacTKOB COJIHEYHOTO CIEKTpa Ha
OpraHU3Mbl. ODKOJIOTUYECKHE TIpYMIbl PAaCTEHMM M KUBOTHBIX 10 OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBeETa.
DOTONEPUOIU3M.

Temmnepatypa kak skojorudeckuii paxrtop. [lericTBre TemrepaTypsl Ha opraHu3Mbl. [[0OMKHUIOTEpMHBIE B TOMOHOTEPMHBIC
OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Bnaxnocth kak sxonorudeckuii ¢akrop. [Ipucnocobmenuss pacTeHnid K NOAepKaHUIO BogHOTO OanmaHca. Knaccudukarus
pacteHuil o oTHOUIEHHIO K Bojie. [Ipucnoco0ienns ;KuBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl  oOWTaHHMS  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3IYIIHas,  IOYBEHHAas, TIJIyOMHHas  MOJIOYBEHHas,
BHyTpUopranuzMeHHasi. OU3NKO-XUMUUECKHE 0COOCHHOCTH cpejl oOuTaHusi opraHu3MoB. Ilpucnocobienns opranu3mMoB K
YKU3HU B pa3HbIX cpeax.

buonoruueckue putmbl. BHemnue u BHyTpeHHHE puTMbl. CyTOuHble M TOAMYHBIE pUTMBL [IpucnocobieHHOCTH
OpPraHU3MOB K CE30HHBIM N3MEHEHUSIM YCIOBUH KU3HU.

Kusnennsie ¢hopmbl opranu3moB. [lousTrue o xuzHeHHOW dopme. JKuzHeHHbIE (POPMBI PAaCTCHHIA: AEPEBhs, KYCTAPHHUKH,
KyCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJIETHHE TpaBbl. JKu3HeHHbIE (HOPMBI KMBOTHBIX: THIPOOHMOHTHI, T€OOHOHTHI,
a’poOuoHTHL. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotuueckue daxktopsl. Buabl OHOTHUYECKHMX B3aMMOJEHCTBUI: KOHKYPEHIIHSI, XUIIHUYECTBO, CUMOMO3 M €ro (hOpMBI.
[Tapazutu3Mm, Koomepamusi, MyTyalu3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue
B3auMoJIeHCcTBHS (Tonnueckue, popuueckue, padpuueckue). 3HaueHNE OMOTHUECKUX B3aUMOJCHCTBUM /7S CYIIECTBOBAHMS

OpTaHHU3MOB B CpCAC oOuTaHUs. HpI/IHLII/IH KOHKYPCHTHOI'O UCKIIFOYCHU A




7.3

DKOJOTUYECKHUE XapaKTePUCTUKH MOMyJsiuu. [lomynsius kak Ouojoruveckas cucrema. Poiib HEOTHOPOIHOCTH CPEJbI,
¢usnueckux GapbepoB W 0COOCHHOCTEW OHONOTMH BUIOB B ()OPMUPOBAHUH MPOCTPAHCTBEHHOUN CTPYKTYPHI MOITYIISIIIHA.
OcHOBHBIE MOKA3aTeNN MOMYJISLUH: YUCIEHHOCTD, INIOTHOCTh, BO3PACTHAS U IIOJIOBasl CTPYKTYpa, POKIAEMOCTh, IPUPOCT,
TEMII pOCTa, CMCPTHOCTH, MUT'pallHsl.

DKoyoruueckas CTpykrypa mnomyisiud. OIeHKa YHMCIEHHOCTH MOMyJsiiud. JluHaMuKa TONmyNsaiuu U €€ peryJisiius.
buotnyecknit MOTCHIMAJ MMOITYJISAIHHN. MOI[CJ'II/IpOBaHI/Ie AVHAMUKHU TOIYJIALH. KpI/IBI)IG pocTa YUCJICHHOCTH NOITYJIAIHHN.
KpuBble BbDKHBaHUS. Perynsiys YuCIEHHOCTH MOMYJISIIMA: poiib (DaKTOPOB, 3aBUCAIIUX U HE 3aBUCAIIMX OT IJIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BUAOB (r- u K-cTparerun).

[lonsatue 00 »sKojmornyeckod Hwuiie Buaa. MectooOutanue. MHoOroMmepHas Mojenb 3kojorumueckor Humm JIx. .
XatunHcoHa. Pa3mepsl skosiornyeckoi Huiu. [loTeHnanbHas u peaaiu3oBaHHas HUILLH.

Bun kak cucrema nomynsuuid. Apeanbl BUIIOB. BHUIIBI M UX KU3HEHHBIE CTPATErMU. 3aKOHOMEPHOCTH IOBEACHUA M

MI/IFpaHI/II\/'I JKHBOTHEIX. broiornueckue nHBa3nu YY>XXEPOAHBIX BUJI0B




7.4

CoobmectBa opranu3MoB. buoiieHo3 u ero crpykrypa. CBA3u MEXIy OpraHM3MaMHu B OHOIIEHO3€. DKOCHCTEMa Kak
otkpbiTas cucrema (A.J[x. Tercnu). OyHKIIMOHATBHBIC OJOKH OPraHU3MOB B YKOCHCTEME: TPOIYICHTHI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHu. Tpoduueckue menu u cetu. Admoruueckue OI0KM dKocucTeM. [1o4YBBI U WIIBI B
IKOoCcUCTeMax. KpyroBOpOT BEIIECTB ¥ MTOTOK YHEPTHH B SKOCHCTEME.

OcHOBHBIE TIOKa3aTeNIM IKOCHCTEMBI. bromacca 1 mpoyKIus. DKOJIOTUYECKUE MTUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.
HanpaBneHHbIC 3aKOHOMEPHBIE CMEHBI COOOIISCTB — CyKIlecCHHU. [IepBUYHBIC W BTOPUYHBIC CYKIIECCHH M WX INPHYUHEL.
AHTpOTIOTeHHBIE BO3JCUCTBHS Ha cyKieccuu. KitmmakcHoe coobmecTBo. bruopa3snooOpasue v mMoJHOTa KPyrOBOPOTa BEIIECTB
— OCHOBA YCTOHYHUBOCTH COOOIIIECTB.

[IpuponHble  3KOCHUCTEMBI.  AHTPONOT€HHBIE HAKOCHCTEMBI.  ArposkocucTteMa. ArporeHo3. Paznuuua  Mexny
AQHTPONOTEHHBIMU U IPUPOTHBIMH SKOCHCTEMaMHU.

Ypb6oskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucTeM. ['opojackas diopa u ¢dayna. CHHaAHTpONU3AIUS TOPOICKOM
(aynbl. buonornyeckoe u X03HCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM. 3aKOHOMEPHOCTH (HhOPMUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAX.

[lepeHoc sHEpruM M BEIIECTB MEXKAY CMEXKHBIMH IKOCHCTEMaMHU. Y CTOMYUBOCTh OPTraHU3MOB, TOIMYJISALIUNA U SKOCUCTEM B

YCIIOBUAX €CTCCTBECHHBIX U aHTPOIIOT'CHHBIX BOSﬂGﬁCTBHﬁ




Bbuocdepa — obmennanerapHas 00o109ka 3eMiT, Te CYIIEeCTBYET WK CYIIeCTBOBaja )Ku3Hb. Yuenue B.W. Bepuanckoro o
ounochepe. O6mactu 6uochepsr u e€¢ cocras. JKupoe BemecTBo Onocdepsl U ero PyHKIHH.
3aKOHOMEPHOCTH cyliecTBoBaHus Ouocepsl. OcobenHoctu Omochepsl Kak TI00ANBHON 3KOcHCTEeMBI. JlMHammueckoe

paBHOBecue B brochepe. KpyroBopoThl BemiecTB 1 OMOre0OXUMHUUYECKHE IUKJIIBI (YTepoa, a30Ta). PUTMHUYHOCTE SBJICHHI B

7.5 ouocdepe.
3oHanbHOCTE OMocheprl. Ilonsatne o Ouome. OcCHOBHBIE OMOMBI CYIIM: TYHJpa, XBOMHBIE Jeca, CMEIIaHHbIE U
HIIUPOKOJIMCTBEHHBIC JIeCca, CTENHU, CABaHHBI, IMYCTHIHH, TPOIHMYECKHUE Jieca, BBICOKOTOPhS. Kimmar, pacTUTEIbHBIM U
KUBOTHBII MUP OMOMOB CYIIIH.
Crpykrypa 1 GyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTeHITHaIa U 6nochepHbIX GyHKIII
DKOJIOTHYECKUE KPU3UCHI U MX pUUUHBI. Bo3zaeiicTBue dyenoBeka Ha Ouocdepy. 3arps3HeHne BO3IyIIHON cpenbl. OxpaHa
BO3AyXa. 3arpsi3HEHUE BOJHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspyiienne mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
W3menenune knumara.

76 AHTpPOIOr€HHOE BO3/ICHCTBUE HA PACTUTEIbHBIA U dKUBOTHBIM MUp. OXpaHa paCTUTEIBHOTO U )KUBOTHOTO MUpa. OCHOBHBIE

MIPUHITUIIBI OXpaHbl pupoabl. KpacHeie kaurn. Oco6o oxpansieMblie mpupoanbie Tepputopun (OOIIT). botannveckue caapl
1 300JI0THYECKHE MaPKH.
OCHOBHbIE TNPUHUUIIBI YCTOMYMBOTO pa3BUTHs YEJIOBEYECTBA W MPHUPOAbL. PalMoHasbHOE NPUPOAONOIB30BAHUE H

COXpaHCHHEC OHOJIOrHYECKOI0 pa3Hoo6pa3I/1;1 3emnn




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus. buonoruueckue cucrtemsl U npolecchl; 10 kiacc. yriyOaeHHOe
o0yuenue Tepemor A.B., [lerpocoBa P.A. O01iecTBO ¢ orpaHuYeHHOMN
oTBeTCTBeHHOCTHIO « MOl MHEMO3HNHA»

* buonorus. buonoruueckue cucremsl U nporecchl; 10 Kitacc. yriryoieHHoe
obyuenue. TepemoB A.B., [lerpocoBa P.A. OG111ecTBO C OrpaHUYECHHOM
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3HNHA»

[Taceunuk B.B., Kamenckuii A.A., Py6mioB A.M. u apyrue; moa peaakiuei
[Taceunuka B.B. buonorus. Yriny6neHusiii ypoBenb. 10 kinacc. M.:
[Ipocsemenue 2023

[Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u npyrue; 1moj peraxkiyei

[Taceunuka B.B. buonorus. Yriny6nennsiit ypoBenb. 11 kimacc. M.:

IIpoceemenue 2023

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

[Taceunuk B.B., Kamenckuii A.A., Pyonios A.M. u apyrue; moa peaakiuei
[Taceunuka B.B. buonorusi. YrioyOnennsiit yposenb. 10 kinacc. M.:
[Ipoceemenue 2023

[Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u npyrue; noja peaakiuen

[Taceunuka B.B. buonorus. YrinyoneHnsiii ypoBenb. 11 kinacc. M.:



IIpocsemenne 2023

buomnorus. 10-11 knaccel. YriyOJieHHBIN ypoBeHb. MeToanueckoe mocooue.
"JInnus xxu3Hu" [laceunnk B.B.

buomnorus. 10-11 knaccel. COOpHUK 3a/1a4 U yNIpaKHEHHUM. Y T1yOJIeHHBIN
ypoBeHb. ®I'OC. ITaceunuk B. B. Co6osnes A. H.

buonorusg. EI'D. Paznen "['eneruka". TpeHupoBouHas TeTpaib.

Kupunenko A.A.

buonorus nns abutypuenton: EI'D, OI'D u Onumnuajst 1100010 ypoBHS
CJIOXHOCTH, B 2-X TT. Tom 1: OcHoBbI Knaccuduxanuu, Kinetka, Bupychl,

Pacrenus, )KuBoranie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETHU
UHTEPHET

https://prosv.ru/

https://resh.edu.ru/

https://anatomcom.ru/

https://www.sbio.info/

https://web.archive.org/web/20141007145643/http://schoo
|-

collection.edu.ru/collection/

college.ru
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege






