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IHHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma o y4yebHomy mpeamery "buomorus" (mamee - Owonorus) Ha
ypOBHE CpeaHero obmero oopa3oBanus pa3padoTaHa Ha ocHOBe Denep arbHOTO
3akoHa 0T 29.12.2012 Ne 273-®3 «O06 o6pazoBarnu B Poccutickoit Deaep armm»,
dI'OC COO, Konuenuuu mnpenoaaBaHus yueOHoro npeamera «buomorus» u
OCHOBHBIX TTOJIOKEHUH (bemepaabHOM pabodeit mporpaMmbl BOCITATAHHS.

Yuebusblit npenmer «buonorus» yriny6néaHoro ypoBHs uzyuenus (10-11
KJIACChl) ABJISICTCS OJTHUM M3 KOMIIOHEHTOB Mp eIMeTHOM oOnactu « EcrecTBEHHO -
Hay4HbIe p enMeThbly . CornacHo nosoxeHusasm GI'OC COO mp odunpHbIC yueOHbIC
OpeAMEThl, H3ydaeMmble Ha yriyOJI€HHOM YpOBHE, SBISIOTCA CIIOCOOOM
nuddepennuanyn oOydeHHUsT Ha ypPOBHE CpeaHero oOmero oOpa3oBaHUS U
IpU3BAHBl OOECIEYUTh IIPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpPEIHUM
001IUM, Cp eHUM TP OPECCHUOHATBHBIM U BBICIIIUM 00Opa3zoBaHueM. B To ke Bp ems
KaXKIbIH W3 O3TUX YUYE€OHBIX MPEAMETOB JOJDKEH OBbITh OpPHUEHTUPOBAH Ha
NP HUOPUTETHOE peElIeHHEe 00pa30BaTENbHBIX, BOCIUTATEIbHBIX U Pa3BUBAIOIINX
3a7lay, CBSI3aHHBIX C TpodopueHTalrell 00yJarolmuXcs U CTUMYJIHP OBAaHUEM
MHTEpeca K KOHKpETHOM 00aCTU HayYHOT'O 3HAHHUSA, CBI3aHHOTO C OHMOJIOTHEN,
MEAUIMHOM, SKOJOTUEHN, ICUXO0JIO0TUEH, CIIOPTOM UJIU BOCHHBIM JIEJIOM.

[Iporpammano yuedHomy npeamety "buosiorus” naér np eacraBieHue o Lenu
U 3aJlayax u3ydeHus yueOHoro npeamMera «buonorus» Ha yriyOnéHHOM yp OBHe,
omnpezaenser o0sA3aTeabHOe (MHBapUAHTHOE) MPEIMETHOE COAECpPIKAHUE, €ro
CTPYKTYpUpPOBaHME IO pa3jenaM M TeMaM, pPaclpeleleHne M0 Kilaccam,
PEKOMEHAYET MOCIEA0BATENbHOCTh M3YUEHUSI YUEOHOro Marepuana ¢ y4deroM
MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBA3€EH, JIOTUKM Y4e€OHOTO Mpoliecca,
BO3PAacTHBIX 0COOEHHOCTEN 00yyatoumxcs. B mporpamme no OMOJI0ruu peaasu30BaH
TP UHLIUII TP €EMCTBEHHOCTH C U3YUYE€HUEM OMOJIOTUU HA Y P OBHE OCHOBHOTO OOILIEro
oOpa3zoBaHusi, Osarojaps uYeMy MPOCMATPUBACTCS HANPaBIEHHOCTb Ha
NOCIIeYIONIee pa3BUTUE OHUOJOTMYECKUX 3HAHHUM, OpPHUEHTUPOBAHHBIX HA
(GbOpMHpOBAaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  IKOJOTHYECKOrO
MBIILIEHHUS, TIP €ICTABJICHUI O 3]10pOBOM 00pa3e )KU3HU, Ha BOCIUTaHHE OEPEKHOIO
OTHOILEHUS K OKP y>KaIoIlei mp upoAHOM cpesie. B mporpaMme no 6uoJ1orum Takke
NnoKa3aHbl BO3MOXHOCTM ydeOHOro mnpeamera «buonorus» B peanuzaimu
tpeboBanuiit ®I'OC COO k MIaHUPYEMBbIM JIMUHOCTHBIM, METAIP €AMETHBIM U
P €IMETHBIM p €3yJIbTaTaM 00y4deHHs U B (GOp MUPOBAHUU OCHOBHBIX BUJIOB y4€OHO-
MO3HABATEIbHON NEATEIbHOCTH OOydYaloIUXcs 10 OCBOEHHUIO COJEp KaHUsI
OMOJIOTUYECKOTO 00pa30BaHUs Ha yPOBHE CP €THET0 00IIero oopa3oBaHusl.

VYueOnsiii npeamer «buonorus» Ha ypoBHE cpenHero oo61ero oopa3oBanus
3aBep IIaeT OMOJIOTHYECKOE 00pa30BaHKeE B IIIKOJIE M Op UEHTUPOBAH Ha PACILIPEHUE
U yri1y0JieHne 3HaHU# 00y Uarouxcs 0 5KMBOM Mp UPOJIe, OCHOBAX MOJIEKYJIIPHOU U



KJIETOYHOM OMOJIOTHUH, SMOP MOJIOTHH U OMOJIOTUN P a3BUTHSI, TEHETUKH, CEIEKIUH,
OMOTEXHOJIOTHH, SBOJIOLMOHHOTO YUEHHS ¥ SKOJIOTHUH.

N3yuenne yuedbHOro mnpenmera «buosorus» Ha yriayOJIeHHOM YypOBHE
OpHUEHTUPOBAHO HA MOATOTOBKY OOydYaromMXcs K MHOCIEAYIOUIEMY IMOTY4ECHHUIO
OuoJsiornyeckoro oOpa3oBaHusT B By3ax M OpraHU3alUUsAX CpEIHEro
np odeccuonanbHOro o0pazoanus. OCHOBY €ro cojepKaHus COCTABIISIET CUCTEMA
OMOJIOTUYECKUX 3HAHUW, TMOJIYYEHHBIX MPU HU3YUYEHHUH OOyYarolnMMHUCA
COOTBETCTBYIOUIMX CUCTEMATUYECKUX Pa3/IeJIOB OMOJIOrMU Ha YPOBHE OCHOBHOIO
obmero oOpaszoBanus, B 10—11 knaccax 3Tu 3HaHUA MOJIy4daroT pa3BuThe. Tak,
pacmupeHbl U YrayOJaeHbl OMOJIOTHMYECKHE 3HAHUS O PACTEHMSIX, *KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4enoBeKa, OOLIMX 3aKOHOMEPHOCTSX >KU3HH,
JOTIOJTHUTEbHO BKIIFOUEHbBI OMOJIOrMUECKUE CBEICHUS TP UKJIAJHOTO M TOMCKOBOI'O
XapaxkTepa, KOTOpble MOXKHO HCHOJIb30BaTh KAK OPUEHTHUPHI ISl TIOCIETY FOILEro
BbIOOpa nmpodeccun. Bo3moxkHa Takke HMHTErpalus OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOUIMMHU 3HAHUSIMU, MOJYUYEHHBIMU OOYYaIOIIMMUCS MPHU U3YUEHUU
bu3nku, XUMUM, reorpaduu 1 MaTeMaTHKU.

CtpykTypa mporpammel o ydyedbHoMmy mnpeamery "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM W HBOJIIOIMOHHBIA MOJAXOJbl K HM3YUYCHHUIO OMOJIOTHM.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJI51 JKUBBIX
CHCTEM pPa3HOr0 yPOBHS OpPraHU3aI1H, IBOJIIOIUN OPTaHMYEeCKOr0 MUpa Ha 3eMJIe,
COXpaHEeHust OMOJIOrMYECKOTO pa3HooOpasus maHeThl. Tak, B 10 kitacce uzydarorcs
OCHOBBI MOJIEKYJIIPHOW M KJICTOYHOW OHWOJIOTHH, 3MOPHOJOTUA U OUOJIOTHH
pa3BUTHS, TEHETUKU U CEJIEKIMH, OMOTEXHOJOTUU U CHUHTETHUECKOW OHOJIOTHH,
aKTyaJdu3UpYIOTCS 3HAHMS 0Oyuaromuxcs Mo OOTaHMKE, 300JI0THH, aHATOMUH,
dbusnonoruu yenoBeka. B 11 kitacce n3yuaroTcst SBOJTIOIMOHHOE YUYEHUE, OCHOBBI
AKOJIOTHH U YUeHHe 0 bruocdepe.

VYueOubii mnpeamer «buonorus» mnpu3zBaH  00ECHEUYUTh  OCBOCHHUE
oOyyarmumMucs OMOJIOTHYECKUX TEOP Ui U 3aKOHOB, UJIEH, NP MHLIUIIOB U TIp aBUIL,
JISKAIUX B OCHOBE COBP EMEHHOM €CTECTBEHHO -HAYYHOU Kap THHBI MUP a, 3HAHHUHM O
CTPOEHUHM, MHOTO00pa3sHMu M OCOOCHHOCTSX KJIETKH, OpTraHu3Ma, MOITYJISIHH,
OMOLIEHO3a, PKOCUCTEMBI, O BBIJIAIOIIMXCS HAYYHBIX JOCTHKEHHUSIX, COBP EMEHHBIX
UCCIIEIOBAHUAX B OMOJIOTHH, P MKJIAIHBIX ACHIEKTaX OMOJIOTUYECKUX 3HAHUM. J{ist
pa3BUTUA U TOJJEpKAHUS HHTepeca oOydaromuxcss K OWOJIOTHM HapsAIy CO
3HAYUTEIbHBIM 00bEMOM TEOP ETUYECKOTO MaTepHuaja B COJEP KaHUU TP OrPAMMBI
10 OMOJIOTHU MPEenYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBJICHHUS U Pa3BUTHA
TOU WM MHOHM 001aCTH OMOJIOTUH, BKJIAIOM OTEYECTBEHHBIX U 3apyOEKHBIX yUEHBIX
B pelICHHE BaXKHEHIINX OUOJIOTHYECKUX U DKOJIOTHUYECKUX TP 00JIeM.

[ens u3yuenus yuebHoro npeamera « buonorus» Ha yrimy0i1EHHOM yp OBHE —
OBIaZicHHEe OOydYaroUMMUCS 3HAHUSAMU O  CTPYKTYPHO-(QYHKIIMOHAJIBHOMI



OpraHu3alli >KUBBIX CHCTEM pAa3HOTO paHra u NpHOOpEeTeHHe YyMEHHH
UCIO0JIb30BaTh 3T 3HAHMS B ()OPMUPOBAHUU UHTEpEca K OMpenesEHHOM 001acTu
podeCCUOHATBHON JIeITeIbHOCTH, CBSI3AHHOW C OWOJOrMed, Wih K BbIOOPY
y4e0HOT0 3aBEICHMUS 1151 TP OJI0JKEHUSI OMOJIOTHYECKOTO 00pa30BaHuUs.

Joctmwkenne 1enu u3ydeHuss ydeOHoro mnpeamera «buosorus» Ha
yr1y0aEHHOM YpOBHE 00€CIIeYMBAETCS PEIICHUEM CIIECIYIONIUX 3a/1a4:

OCBOCHHUE 00YYarOUMMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOP USX, KOHIICMIIUAX, TUIIOTE3aX, 3aKOHAX, 3AKOHOMEPHOCTAX U
MpaBUIax, COCTABJISIONIUX COBPEMEHHY IO €CTECTBEHHO -HAYUHYIO0 KapTUHY MHUPA; O
CTPOEHUH, MHOT000pa3ud U OCOOEHHOCTSX OMOJOTHYECKUX CHUCTeM (KJIEeTKa,
OpraHU3M, HOMYJISIIS, BU]I, OMOT€01IeH03, Orocdepa); 0 BBIIAIOIINXCSI OTKP bITHSIX
Y COBpPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaroIMXCS C METOJaMH TO3HAHUS >KUBOW TP UPOIbI:
UCCIIEIOBATEIbCKUMH METOJIaMU  OMOJIOTHYECKUX HayK (MOJIEKYJISpHON U
KJIETOYHOM OMOJI0THH, SMOP UOJIOTHH U OMOJIOTUH P a3BUTHS, TEHETUKH U CEJICKITUH,
OMOTEXHOJIOTUM W CHUHTETHYECKOW OHWOJIOTHH, TMaJICOHTOJIOTHH, HKOJIOTHH);
METOJaMH CaMOCTOSITEILHOTO TPOBEICHUS OWOJIOTHYECKUX HCCICIOBAaHUMA B
naboparopun W B npupone (HaOIIOACHHWE, W3MEpPEHHE, OKCIIEP UMEHT,
MO/IETIUP OBaHUE);

OBJIaJIcHUE OOYYalOIIUMUCA YMEHUSMH: CaMOCTOSITEIbHO HaXOIUTh,
aAHAJIM3UPOBATh M WCIIOJH30BaTh OMOJOTUYECKYI0 MH(GOPMAIUIO; MMOJH30BaATHCA
OMOJIOTUYECKON TEpMUHOJIOTUEH U CUMBOJIMKOW; YCTaHABIMBATH CBS3b MEXITY
pa3BUTHEM OWOJIOTMM W COIMAJIbHO-3)KOHOMUYECKMMH ¢ JKOJIOTHYECKUMHU
npoOJeMaMy YelIOBEUeCTBa; OIICHUBATh TMOCIEACTBHS CBOEH NEATEIBHOCTH TIO
OTHOIICHUIO K OKpY’KaroIlel NMpUpOAHON cpene, COOCTBEHHOMY 3JI0POBBIO M
30POBBI0  OKPYXKAIOMIUX JIIOJICH; OOOCHOBBIBATH M COOJIIOJATh MEPBI
np 0PUIIaKTUKY MHQPEKIIMOHHBIX 3a00JeBaHU, IIpaBuiia MOBEJACHUS B NPUPOJIEC U
obecrieueHnsT 0€30TACHOCTH COOCTBEHHOM KHU3HEACATEIILHOCTH B UpP €3BbIUaUHBIX
CUTyallsIX TMPHUPOJHOTO M TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBp €MEHHBIC HaYUHbIC OTKPBITUS B 00J1aCTU OMOIOTHH;

pa3BUTHE Y 00yYAIOIIUXCS MHTEIUIEKTY AJTbHBIX M TBOP YECKUX CITOCOOHOCTEH B
IpoIecce 3HAKOMCTBA C BBIJAIONIAMUCS OTKPBITUSIMA M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMA B OWMOJIOTHH, pEIIaeMbIMH €10 TpOoOIeMaMHu, METOH0JIOTHEN
OMOJIOTUYECKOTO UCCTIEI0BAHUS, TP OBEICHUS SKCIIEP UMEHTAJIbHBIX UCCIIE10BaHHIA,
pelieHns OUOJIOTHYECKUX 3aj]ad, MOJCTUPOBAHUS OMOJOTHYECKUX OOBEKTOB U
TP O1IECCOB;

BOCITUTAHUE Y 00yYaOIUXCs IIEHHOCTHOTO OTHOIIICHHUS K KUBOU P UP OJIE B
IIEJIOM U K OTETbHBIM €€ 00BEeKTaM U SBICHUSAM; (hOP MUPOBAHUE IKOJIOTHIECKOM,



TeHETHUECKOH I'p aMOTHOCTH, 0011IeH Ky IbTYPhI IOBEICHUS B TP UP OJIC; UHTETD ALK
€CTECTBEHHO-HAYYHBIX 3HAHUIA,

npuoOpereHre OOYYarOMMMUCS  KOMIETEHTHOCTH B PallOHAJIBHOM
TP ¥P OI0N0JIb30BaHUU (COOITI0IeHHE TIPABUII TOBEACHHUS B ITP UPOJIE, OXPAHBI BUIOB,
AKOCUCTEM, OuoChepbl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbS U 30pPOBbs
OKpYKarolux Jojied  (coOmtoaeHuss Mep TNpoQMIaKTUKKA —3a00JIeBaHMM,
obOecnieueHre OE30MACHOCTH >KU3HENEATEIIBHOCTH B UpPE3BBIYANHBIX CHUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIHOJIb30BaHUS
OMOJOTHYECKUX 3HAHUN U YMEHUH B IOBCETHEBHOM JKU3HU;

CO3JaHUE YCIOBUH JUIi  OCO3HAHHOTO BBIOOpPa  OOyYarOIIMMUCH
VHJIUBUY AJBHOMN 00pa3oBaTeNbHOU TPaEeKTOPUH, CHOCOOCTBYIOIIIEH
NOCTIEAYIOMEMY TP OQPECCHOHAILHOMY CaMOOTIPEICIICHUIO, B COOTBETCTBHH C
WH/IMBH]IY aJIbHBIMU UHTEP €CaMU U MOTP €OHOCTSMU P ETHOHA.

OO611ee ynciao 4acoB, OTBEAECHHBIX HA U3yUYEHUE OMOJIOTHH Ha yTTyOJIEHHOM
ypOBHE cpeaHero obmiero oopasonanus, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Henento), B 11 kimacce — 102 gaca (3 gaca B Heneno).

OT160p opraHu3aMOHHBIX POPM, METOJIOB U CPEACTB 00yUYEHHUs OHUOJIOTUM
OCYIIECTBIISCTCS C YUETOM CIEIU(PHUKH €ro COJep KaHUS U HAIpaBJICHHOCTH Ha
IpOJIOJDKEHHE OMOJIOTMYECKOT0 00pa3oBaHUS B OpPraHU3alMsIX CpeEaHEro
p 0(heCCHOHATBLHOTO U BBICIIETO 00pa30BaHUs.

O06s13aTenbHBIM YCI0BUEM TP U 00y YEHUH OUOJIOTUH HA YTy O0JIEHHOM yPOBHE
SIBIISICTCSl TIPOBENIEHUE JTa0O0PATOPHBIX M TpaKTUYecKux pador. Takke ydacTue
00y4YarImMXcs B BHITIOJHEHUH TP OEKTHBIX M y4EOHO-UCCIIEN0BATENLCKAX PaldoT,
TEMaTUKa KOTOP bIX OTIPEIEISACTCS yIUTENIEM Ha OCHOBE UMEIOIIIUX CSl MaTep HaJIbHO-
TEXHUYECKHX PECYpPCOB U MECTHBIX TIPUPOJIHBIX YCIOBUIA.



COAEPXAHUME OBYYEHUA
10 KVIIACC

CopeprxaHue np orpaMmMsbl, BBIIEIECHHOE KYPCUBOM, HE BXOJIUT B NP OBEPKY
rocyjaap cTtBeHHoM urorooi arrecraruu (I'MA).

Tema 1. buoJsiorus kak Hayka

CoBpemeHHas OMOJIOTHS — KOMIUIEKCHas Hayka. KpaTkast ucropusi pa3putust
omonoruu. buonormyeckue HaykKu M H3ydyaeMble UMHU TP OOJIEMBL
DyHIaMEHTAJIbHbIC, TMPUKIAJHbIE W TOWCKOBBIE HAYYHBIE HCCIECIOBAHUSA B
OmoJIOTHH.

3HaueHne 61Mo0Tuu B (HOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO -HAYYHOU
kapTuHbl mMupa. [Ipodeccun, cBsizanHbie ¢ OuWoJsioTHEH. 3HaYeHHUE OHUOJIOTHHU B
MPAKTUYECKON JEATEIbHOCTH 4YEJIOBEKAa: MEIUIIMHE, CEJIBCKOM XO3SHCTRBE,
[P OMBIILJIEHHOCTH, OXPaHE P UP OJbI.

JdemMoHcTpanuu

[TopTpersi: Apucrotens, Teodpacr, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mennens, B. 1. Bepnanckuii, U. I1. [1aBnos, . U. Meunukos, H. 1.
Bapunos, H. B. TumodeeB-Pecosckuii, JIx. Yorcon, @. Kpuk, JI. K. benses.

Tabnumer u cxembl: «CBsi3bp OMOJIOTHUU C APYTHUMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble CHCTEeMbI M UX U3yUYeHHE

JKuBbie cuctempl Kak Tpenmer uzydeHuss Owosiormn. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHWMHYECKOTO COCTaBa, JUCKPETHOCTh U IEIOCTHOCTS,
CIIOKHOCTh W YIHOPSJAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOPTaHU3AIWS,
CaMOBOCIHP OU3BEICHHE, Pa3/pa’)KUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3alid KUBBIX CHUCTEM: MOJIEKYJISPHBIM, KIETOYHbIN,
TKAHEBBIH, OpTaHU3MEHHBIM, MOMY JIAIIMOHHO-BUI0BOM, 9KOCHUCTEMHBIHN
(bmoreonienoTHYecKni), OmochepHBIA. [IpoIrecchl, MpOUCXOANE B IKHUBBIX
cucreMax. OCHOBHBIC MPHU3HAKK XUBOTO. JKW3HBb Kak (popMa CyIIecTBOBAHUS
Matep uu. Hayku, u3yyaroime >KMBbIE€ CUCTEMbI Ha P a3HbIX YPOBHSIX OpraHU3allvu.

N3ydenne )uBbIX cucTeM. Metonpl Ouosornyeckoit Haykn. HaGmronenue,
U3MEP €HHE, SIKCIIEP UMEHT, CUCTEMaTH3alus, MetaaHanus. [lonsiTie o 3aBUCUMOM 1
HE3aBUCUMOM TiepeMeHHOW. [lmaHupoBanue skcnepumenta. IloctaHoBka w
npoBepka runote3. Hynesas runote3a. [lonsitue BEIOOPKH B €€ TOCTOBEP HOCT.
Pa3zbpoc B Ouonormueckux maHHbIX. OIEHKAa JOCTOBEPHOCTH TOJYYEHHBIX
pe3ynpraToB. [IpHYMHBI HMCKa)XXEHUS PE3YJIBTATOB OSKcrepuMeHTta. llonsTue
CTaTUCTHYECKOTO TECTA.

JdemMmoHCcTpa UK



Tabnumpel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «bHoorHyYeckue
cuctembl», «CBOMCTBA XUBOW MATEpUN», «YPOBHU OpTraHU3ALUUHN >KUBOU
npuponb», «CTpOEHUE KUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpTraHOB YEJIOBEUYECKOT0 opraHuzma», «buoreouenos», «buocdepar, «Merompl
M3YUYECHHUS KUBOU TP UP OJBD».

OO6opynoBanue: 1ad0opaTopHOE 000PYI0BAHKE J1s1 TPOBEICHUS HAOJII0ICHUIA,
U3MEP €HHI, KCIIEP UMEHTOB.

IIpakTuyeckass padora «lcnonp30BaHME pAa3IUUYHBIX METOJAOB IpHU
M3YUYEHHUH )KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJIeTku

Knerka — crpykTypHO-QyHKUMOHAIbHAA e€AUHHUIA KuBoro. Mcropus
oTKp bITUs KIeTku. PaboTel P. I'yka, A. JleBenryka. Knerounas reopust (T. I1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE TOJOXKEHUS COBPEMEHHOM KJIETOYHOU
TEOP UH.

Meroapl  MOJEKYJSIPHOM W KJICTOYHOM  OHWOJIOTHMHM: MHKP OCKOIIHS,
xpomarorpadusi, 31eKTpodope3, METOJ MEUEHBIX aTOMOB, Auddep eHIrnaIbHOe
HeHTpudyrupoBaHue, KyJIbTUBHUPOBAHHUE KIETOK. M3yuenue ¢huxcuposanHvix
K1emoK. DNEeKTpOoHHas MUKp ockomiusi. Kongokanvnas mukpockonus. Bumanvhoe
(npudicu3HeHHoe) uzydenue Kiemox.

JdemMoHcTpanuu

[Toptpetsi: P.T'yk, A. JleBenryk, T. llIBann, M. IlIneitnen, P. Bupxos, K. M.
bap.

Tabnumper u cxembl: «CBETOBOM MUKP OCKOID», « DIICKTPOHHBIA MUKP OCKOID?,
«HcTropus pa3BUTHS METOJ0B MUKP OCKOIIHAW.

O6opyaoBaHue: CBETOBOW MHKPOCKOI, MHKpOIpENnaparbl pacTUTENbHbIX,
KUBOTHBIX M OaKTEp MaJIbHBIX KIIETOK.

IIpakTnueckass padora «l3ydeHue MeETOOB KIETOYHON OHOJIOTUH
(xpomarorpadumsi, smnexkrpodopes3, auddepeHnraIbHOe IICHTP M(yTrHUp OBaHKE,
[TLIP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJIeTKH

XVWMUYECKUNA COCTAaB KJIETKA. MakKpoO-, MUKPO- WU YJIBTPaAMHUKPOIJIEMEHTHI.
Bona u e€ ponb Kak paCTBOPUTEIIS, PEATEHTA, YYACTHE B CTP YKTYPUPOBAHUU KIIETKH,
TETUIOp eryJisiiiii. MUHep aJibHbIC BEIECTBA KJIETKU, X OUOJIOTHYECKas p oiib. Porb
KaTUOHOB U aHUOHOB B KJIETKE.

OpraHuyeckue BeUIECTBA KIETKU. buojoruyeckue mnoauMepbl. benku.
AMHWHOKHUCIIOTHBIHN cocTaB 6enkoB. CTpyKTypbl 0€TKOBOM MojieKybl. [lep BuuHas
CTpYKTypa Oelka, TenTHIHas CBs3b. BTopuWuHas, TpeTWdyHas, YETBEpP TUUHAS
ctpykrypel. [enatypamus. CsoiictBa OenkoB. Krnaccudukamuss Oenkos.
buonornyeckue Qpynkimm 6enkoB. [lpuons.



VYrieBoapel. MoHOCaxapuasl, AUCaXapUIbl, OJIUTOCAXAPHIBI U TTOJIACAXAPUIBL
OO6muii mna"H CcTpoeHus U (PU3UKO-XMMUYECKHUE CBOWCTBA  YTJIEBOOB.
buonorunyeckue QyHKIUN YTI€BOIOB.

Jlunuast. I'uap opunbHO-ruapodoOHbIe cBOicTBaA. Kitaccuukaliyst TUmmos.
Tpurnuuepuapl, (ochonunuabl, BOCKH, cTepounbl. buosiornueckue ¢QpyHKIUU
aunuaoB. O0uMe cBocTBa OMOTOTHUECKMX MEMOpP aH — TEKYU€eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, MTOJYIIP OHULAEMOCTb.

Hyxneunossie kucnotel. JJHK n PHK. CtpoeHue HyKIEMHOBBIX KHUCIOT.
Hyxkneotuasl. [lpunnun xomruiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnivp ainib. Mectonaxoxaenue u ouosnoruueckue gpynxmuu JJHK.
Bunpst PHK. @yukiun PHK B knetke.

Ctpoenune monekyyibl AT®. Makposprudyeckue cBsizu B mosekyyne ATO.
buonoruueckue pynkunn AT®. BoccraHoBiIeHHbIE TEP EHOCUUKHU, UX (PYHKIIUH B
Kietke. /pyeue nyxneosuompugocghamot (HTD). CexBernnponanue JJTHK. Memoow:
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpyktypHas Ouojiorus: OMOXUMHUYECKHEe U OMO(U3NIECKHE UCCIIEeT0BaHMS
coctaBa M MPOCTPAHCTBEHHOW CTPYKTYyphl OuoMmouiekysl. Mooenuposanue
CMpYKmypol U QyHKYu 6UOMONEKYI U UX Komnaekcos. Komnvromepuuiii ouzatin u
Op2AHUYEeCKUll CUHME3 OUOMOJIEKV U UX HENPUPOOHBIX AHANO0208.

JdemMoHcTpanuu

[Toptpersr: JI. [Tommnr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®p anxnun, O.
Conrep, C. IIpy3unep.

Hnarp ammer: «PacrpeneneHne XuMUYeCKUX 3JIEMEHTOB B HEKUBOM TP UPOJIEY,
«Pacnpenenenne XuMUYECKUX SJIEMEHTOB B dKUBOU P UP OJIE».

Tabnumper u cxembl: «llepuoanyeckas TaGauila XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue mMoJsieKybl BobDy, «BemiectBa B cocraBe opranusMoBy», « CTpoeHue
MOJIeKyabl Oenka», « CTpyKTypbl O€IKOBOUM MoOJIeKyJbl», « CTpOeHHUE MOJIEKYI
yriaeBosioB», «CTpoeHHEe MOJIEeKyJd JUNuAoB», «HyKIEeMHOBBIE KHUCIIO THD,
«Ctpoenue MoJiekyabl ATDy.

OO6opynoBanue: XuMHYECKas Mocyia 1 000py10BaHHE.

JlaGopaTopHnasi padora «OOHapyXeHHE OCITKOB C IMMOMOIIBIO KaYECTBEHHBIX
P CAKLININ.

JlaGopaTopHnas padora «/ccnenoBaHue Hy KJIEMHOBBIX KUCIOT, BbIIEIECHHBIX
U3 KJIETOK pa3JIMYHbIX OPTAHU3MOBY.

Tema 5. CTpoenne 1 yHKINM KJIETKH

Tumel KIETOK: JyKapuoTHYecKass M Tpokapuotudeckas. CTpyKTypHO-
byHKIIMOHATbHBIC 00Pa30BaHUS KJICTKH.



CTtp oeHue mp OKapuOTHYECKOM KiIeTKH. KiteTouHas cTeHKa OaKkTep uid 1 ap Xeu.
OcoOeHHOCTH CTpOEHUsSI TeTepOoTpO(PHON M aBTOTPOQPHON IPOKAPUOTUUECKHX
KJI€TOK. MeCTO U poJib IPOKapHuoOT B OMOLIEHO3aX.

Ctpoenue u GpyHKIMOHUP OBAaHUE DY KapHOTUYECKOU KileTKu. [1ma3zmarnyeckas
MeMOpaHa (miazmainiemma). CTpyKTypa mia3MaTHueckoir MeMOopaHnbl. TpaHcropT
BEIIECTB Yep €3 IIIa3MaTHUECKy 10 MeMOpaHy: maccuBHbIN (11 Py3us, oOneryénnas
nupdy3ust), akTUBHBIM (NMIEPBUYHBIA M BTOPHUYHBIA AKTUBHBIM TPaHCHOPT).
[Tonymnponunaemocts MeMOp anbl. PaboTa HaTp Mii-KaIMeBOro Hacoca. DHAOIMUTO3:
OUHOIMTO3, (parouuTo3. Dk301uTo3. Kinerounas crenka. CTpykTypa u QpyHKUUU
KJIETOUHOM CTEHKH PaCTEeHUH, IpuOOB.

[uronna3ma. [{uto3zons. [{utockener. [[Bmxenune nuromiadMbl. Op raHOUIbI
kieTku. O THOMeMOpaHHbIE Op TAHOU/IBI KIIETKH: 3Ha0IU1a3MaTrnueckas ceth (D11C),
anmapar [onbXKH, JHU30COMBI, MX CTpOE€HHE U (QYHKUIUU. B3aumocBs3b
OJIHOMEMOpAaHHBIX OPTaHOWAOB KiIeTKH. CTpOeHHe TpaHySPHOTO P €TUKYJIyMa.
Mexanuzm nanpaenenus oenxos ¢ I11C. CuHTe3 pacTBOPUMBIX OenkoB. CHUHTE3
KJIETOUHBIX MeMOpaH. [ naakuii (arpanyisipHbIi ) 9HI0MIa3MaTHUYECKU I P €TUKYITYM.
Cekperopnas ¢pynkuus anmnapara ['onbmxu. Mooduguxayus 6enkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame I'onb0xcu. TpaHCIOPT BEIIECTB B
KieTke. Bakyonu pactutenbHbix kKieTok. Kinerounsiit cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOMABI  KIETKH:  MHUTOXOHJPUH, TUIACTH/BL
IIpoucxoorcoenue mumoxonoputi u niacmuod. Cumouoeenes (K.C. Mepesickoasckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIUM MUTOXOHIpUM W tutactui. [lep BudHble,
BTOPMUHBIE U CJIOKHBIE TTACTHIBI (POTOCHHTE3UPYIOMIUX 3YKAPUOT. XITOPOTLIACTI,
XP OMOIUIACTHI, JIEUKOILIACTHI BBICIINX PaCTCHUM.

HemeMm6panubie opranouibl kinetku CTpoeHue U PyHKIIMH HeMeMOp aHHBIX
OpPTaHOMJIOB  KJIETKH. PubGocomer. IIpomesicymounvie Gunramermol.
MukpodunameHTsl. Axkmunosvlie Mukpoguiamermol. MBbIlIEYHbIE KIETKU.
AKmuHoBble KOMNOHEHMbl HeMbluleuHblX Kiemok. MukpoTpy6ouku. KieTodHbrii
neHtp. CTpoeHMe W JBIWKEHUE J>KTYTUKOB M pPeECHHYEK. MHUKpOTpyOOUKH
nuTomiasmel. LleHTpuons. berku, accoyuuposannvie ¢ MuKpouiameHmamu u
Mukpompybouxamu. Momopuwvie denxu.

Aapo. O6onouka siapa, Xp OMaTHH, Kap MOTLIa3Ma, P bILIKU, UX CTPOCHUE U
byuknun. SnepHbIii OeMKOBBIM MaTpHUKC. IIpocTpaHCTBEHHOE P acHOJIOKEHHS
XpoMmocoM B uHTepha3zHOM sifpe. Dyxpomamuu u cemepoxpomamur. bemku
XpOMaTuHa — THUCTOHBI. Jlunamuka s0epuoiu obonouku 6 mumose. HAoepmvlil
Mpaxcnopm.

Kinerounsie BkiatoueHusi. CpaBHUTENBHAS Xap aKTEPUCTHKA KIETOK 3yKapHOT
(pacTUTENbHOM, )KUBOTHOH, TP HOHOM).

JdemMmoHCcTpa UK



[Toptpersr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabnuupel n cxembl: «CTpOEHHE DYKapHUOTUUECKOM KIeTKn», «CTpoeHue
KUBOTHON  KieTknw», «CTpoeHue pacTUTelnbHOM  KieTkn», «CTpoeHue
MUTOXOHJP UMY, «SAapo», « CTpoeHue mpoKap MOTUIECKON KIETKNY.

O6opyaoBaHue: CBETOBOW MMKpPOCKOII, MHKPOIpPENaparbl pacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUK OTIp €rlapaThl 0aKTep HaIbHBIX KIETOK.

JlabopaTopnas pabGora «l3yueHue CTpOEHUS KIETOK pa3JInUYHbIX
OpTaHU3MOB.

IIpakTnueckas padora «/3yueHue cBOMCTB KIETOUYHON MEMOP aHbD.

JlabopaTopnas padora «lccnegoBaHue mia3Moin3a U JEia3MoJin3a B
PaCTUTENBHBIX KIETKAX).

IpakTuyeckas padora «3yueHne ABHKEHNS IUTOILIA3MBI B P ACTUTEIbHBIX
KJIETKaX).

Tema 6. O0OMeH BelecTB U NpeBpalleHNe JHEPTUH B KJIETKe

AcCUMWIALINA U TUCCUMIIISIIUS — JIBE CTOP OHBbI MeTaboin3ma. Turbl ooOMeHa
BEIIECTB: aBTOTPO(HBIN U TeTepOTPOdHBINA. YUacThe KUCIOPOJa B OOMEHHBIX
npolieccax. JHepreTuueckoe obecrneueHue KieTtku: npeBpamienue ATO B
oOMeHHBIX Tporieccax. DepMEeHTATUBHBIM XapakTep pPEaKIuid KIETOYHOTO
Metabonm3ma. DepMeHThI, MX CTPOCHHE, CBOWCTBA W MEXaHW3M JCHCTBUSL
Kodepmentsl. OTiiudus pepMEHTOB OT HEOPTAaHUUYECKUX KaTaanu3aTopoB. benku-
aKTUBATOPHl M OENKU-UHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (hepMEHTATHUBHBIX
peakuui OT pa3auyHbIX (AKTOPOB.

IlepBUYHBIA CUHTE3 OpPTaHUYECKUMX BEIIECTB B KieTke. POTOCHHTES.
AHoxcueenuviii. u okcueenuwvill oomocurnmes y daxkmepuii. Ceemocoouparowue
nu2MeHmul U NUSMEHmMbl PeakyuoHHo20 yeumpa. Posp XJI10p OIIIACTOB B TP OLlECCE
doTtocunTe3a. CBeroBas u TeMHOBas Ga3bl. Pomoovixanue, Cs., Cy. u CAM-munoi
gdomocunmesa.llponykTuBHOCTS (hoTOCHHTE3a. BiusiHue p a3nuyHbIX (PakTOpoB HA
CKOpOCTh (hoTOCHHTE3a. 3HAUCHHNE (POTOCHHTE3A.

XEMOCHUHTE3. Pa3znooOpazue OPTaHU3MOB-XEMOCUHTETHUKOB:
HUTP UPUITUP YIOIHE OaKTEpHUH, KeIe300aKTepuH, cepOoOaKTEpHH, BOJIOPOHBIC
OakTepun. 3HaUYECHNUE XEMOCHUHTE3A.

AmnaspoOHbie opraHu3Mbl. Buasl Opoxenus. [IpoaykTsl OpokeHUs U WX
UCMOJIb30BaHUE YENOBEKOM. AHa’pOOHBIE MHKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YIUTEIN OOTE3HEH.

AspobOHbIE OpTaHU3MBI. DTarsbl AHEPreTUYECKOTO oOmeHa.
[ToaroroBuTenbHBIN 3TaM. [ TUKOJIN3 — OECKUCIOP OTHOE P aACIICIUICHHE TIIFOKO3EI.

buonornueckoe OKUCIECHHE, MW KIETOYHOE AbIXaHUE. POb MUTOXOHIpWIL B
npoueccax OMOI0ruuecKoro okuciaeHus. Lluknnueckue peakunn. OKUCIUTENBHOE
dbochopunupoBanue. Iuepeus memopanno2o cpaduenma npomonos. Cunmesz AT®:



paboma npomonuout ATD-cunmaszvl. [lpeumyinecTBa a’poOHOTO myTH oOMeHa
BELIECTB Mepen aHasp 0OHbIM. D(P(HEKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

JdemMoHcTpanuu

[Toptpersr: k. [Ipuctnu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Onrensrapar, I1. Muruenn, I'. A. 3aBap3un.

Tabnuue! u cxeMbl: «POTOCUHTE3Y, « JHEPTETUUECKUN 00Men», « buocunres
oenka», «Ctpoenue pepmeHTa», « XeMOCHHTES).

O6opyaoBaHue: CBETOBOW MHUKPOCKOI, 000PYJOBaHUE JJIsI TP UTOTOBJICHUSI
MOCTOSIHHBIX U Bp EMEHHBIX MHKP OIIp €1apaToB.

JladbopaTophas padora «/3ydyeHune kKaTaaTuTHYeCKOM aKTUBHOCTH ()ep MEHTOB
(Ha MpuUMep € aMuIIa3bl UK KaTalas3hl)y.

JlaGopaTopnass pabGora «M3yuenue GepMEHTATUBHOTO pacCHIeIICHHs
nep OKCHa BOJAOPOJA B pACTUTENbHBIX U dKUBOTHBIX KJIETKaX).

JlaGopaTopnasi pabGora «CpaBHeHue TpoIrieccoB (oTocuHTe3a W
XEMOCHHTE3a».

JlaGopaTtopHasi padoTa «CpaBHEHUE P OIIECCOB OP OKCHUS U JBIXAHUS.

Tema 7. HacnencrenHasi uHGOpMAaIuA U peaju3anus eé B KJIeTKe

Peaxiiuu MatpudHoro cuHtesa. [Ip MHIMI KOMIUTIEMEHTAPHOCTH B P €aKIMSIX
MaTpM4HOro cuHTe3a. Peanusanus HacnencrseHHoM nundopmanuu. ['enernueckuit
Koz, ero cBoicrtBa. Tpanckpunumss — Matpuusblii cuHTe3 PHK. IlpuHimmm
TP aHCKPUMIMH: KOMIZIEMEHTaAPHOCTh, aHTUMAP aIeIbHOCTh, AaCUMMETP MIHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsiuus u e€ stanel. Yuactue Tpancnoptaeix PHK B OnocunTese 6enka.
VYcnoBust OmocmHTe3a Oenka. KoaupoBanwme amMuHOKHCIOT. Ponb pubocom B
OouocuHTese Oenka.

Cospemennvle npeocmagienus o cmpoeHuu ceHos. OpraHuzalys reHoMa y
P OKapUOT U dyKapHUOT. Perynsius akTUBHOCTH T€HOB y TIpOKapuoT. ['umoresa
onepoHna (D. XKako0, XK. MaHo). Moaexyniapuvie Mexanuzmvl 3KCNPeCccUull 2eH08
aykapuom. Ponv xpomamuna 6 pecynayuu pabomsi 2enos. Perynsius 0OMEHHBIX
P OLIECCOB B KieTKe. Kierounklii romeocras.

Bupycer — Hekiierounbie pOpMbI )KU3HU U 0OTUTaTHBIC Tap a3uThl. CTp oeHKe
NP OCTBIX U CIIOKHBIX BHPYCOB, pETPOBUPYCOB, OakTep noaroB. JKusHeHHbIl YUK
JIHK-cooepaicawux supycos, PHK-cooepacawux eupycos, oOaxkmepuoghazos.
Obpamnas mpancKkpunyus, pesepmasd, uHmezpasa.

Bup ycuslie 3a00meBanms uenoBeka, )kuBoTHbIX, pactenuid. CIT]J], COVID-19,
COIIMAJIbHBIC U METUIIMHCKUE TIP 00IEMBI.

buoungopmamuxa: unmespayus u ananuz 6oavuux maccusos (« bigdatay)
CMPYKMypHuIX OU0I02UYecKux 0anuvix. Hanomexnonozuu 6 buonocuu u meouyune.
IIpoepammupyemvie ¢pynxyuu 6enkos. Cnocobvl 0ocmasKu ieKapcma.



JdemMoHcTpanuu

[Toptpersr: H. K. Konsuos, /I. 1. UBaHOBCKHI.

Tabnuip u cxembl: «buocunTes 6enkay, «I'eHeTnueckuit Koa», « Bupycem»,
«bakrepuodarmy.

IpakTuyeckas padora «Co3aaHue MOJIENTH BUPYCA.

Tema 8. 7ZKu3HeHHBIH HUKJ KJIETKHU

Knerounslii 1muki, ero mnepuoibl u peryisuus. Uartepdaza u Murtos.
Oco0OeHHOCTH TPOLIECCOB, MPOTEKAIOWUX B HHTEp Paze. [loAroToBka KIETKH K
nenenuto.  [IpecuHreTnueckuit  (MOCTMUTOTUYECKUIN),  CUHTETUYECKUU U
MOCTCUHTETUYECKUM (ITP EMUTOTUUECKHI) TTep MO bl UHTEP (Pa3hbl.

Matpuunsbii cuntes [HK — pernukanwma. [Ipuanuns! permnukannun JHK:
KOMIUIEMEHTAPHOCTh, IOJIYKOHCEPBAaTUBHBIA CHHTE3, aHTHUIIAP aJIEIbHOCTD.
Mexanusm pemnukanuu JJHK. Xpomocomel. Ctpoenne xpomocom. TenoMepsl u
TenoMepasza. XpOMOCOMHBIM HAOOp KIETKHM — KapUOTUIL. JIWTIJIOUIHBIA U
rarmiouaHbll  Habopel XpoMocoM. ['omonioruynble xpomocombl. [losoBbie
XPOMOCOMBI.

[enenue kiietkn —muto3. CTaguu MUTO3a U P OUCX OJISIIIME B HUX TP OLIECCHL
Tunbel muto3a. KapuokrHes u nuTokuHe3. buonornueckoe 3HaueHue MUTO3a.

Perynsuuss MuroTHueckoro nukia kKierku. lIporpammupyemast kiietouyHas
rudenb — anomnTos.

Knerounoe simpo, XxpomMocoMsbl, GyHKIMOHATbHAS TeHOMUKA. Mexanusmol
npoaugepayuu, oupgepenyuposxu, cmapenus u eubdenu xiemox. «l{ugposas
KemKa» — ououngopmamuveckue Mooenu GyHKUUOHUPOBAHUS KIIeMKU.

JlemoHCcTpanuu

Tabnumel 1 cxembl: «OKU3HEHHBIH WK KiIeTKW», «Mwuto3y», «CtpoeHue
xpomocom», «Pemnukamusa JJHK».

O6opyaoBaHue: CBETOBOM MUKP OCKOTI, MUKpoOTpenapathl: « MUTO3 B KJI€TKax
KOp CIIIKA JIyKay.

JlaGopatopnass  paGora  «M3ydyeHwe XpOMOCOM Ha  TOTOBBIX
MHKP OIIp ENap aTaxy.

JlabopaTopnas padora «Habmogenne Muto3a B KJIeTKaX KOHYMKA KOP €IIIKa
JyKa (Ha TOTOBBIX MHUKpOIp ernapaTax)».

Tema 9. CTpoenne 1 pyHKIMH OPraHU3MOB

buonornueckoe paszHooOpa3ue OpPTaHU3MOB. OTHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTP OCHUS U )KU3HEACSITEIbHOCTH O THOKJIETOYHBIX OPTaHU3MOB.
bakrepuu, apxeu, OJTHOKIETOYHbIE TPHUOBI, OTHOKICTOYHBIE BOJIOPOCIH, AP yTHe
p oTUCThl. KoTOHManbHbIE OpTaHU3MBI.



B3anMOCBS3b 4YacTeii MHOTOKIETOYHOTO OpraHu3Ma. TkaHW, OpraHel U
cucreMbl opraHoB. OpraHu3M Kak enuHoe neinoe. ['omeocras.

Txanu pacrenuid. TUIbI pacTUTENBbHBIX TKAHEH: 00Opa3oBarenbHasi, MOKPOBHas,
IpOBOJsAIIAsl, OCHOBHAs, MexaHuueckasi. OCOOEHHOCTH CTpOeHMs], (PyHKIMA U
pPAacIoJIOKEHN TKAaHEW B OpraHax pacTeHUM.

TkaHM KMUBOTHBIX M Y€JIOBEKA. THIMbI )KUBOTHBIX TKAHEW: SNUTEIHATbHAS,
COEMHUTENbHAsA, MbllIeuHasi, HepBHas. OCOOEHHOCTU CTPOEHUsA, (PYHKIMA U
PAacIoJIOKEHN TKAHEW B OpraHax )KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble M TE€HEpaTUBHBIE OpraHbl pacrteHuid. OpraHbl U
CUCTEMBI OPTAHOB KUBOTHBIX U yernoBeka. OyHKIMU OPTAHOB U CHCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. Ckenerbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy>kKHbII 1 BHY TP €eHHMII cKeteT. CTp OEHHUE Y TUITIBI
COEIMHEHHUsI KOCTEN.

JIBr>keHne  OopraHu3MoB. JIBWKEHHE  OJHOKIETOYHBIX  OPTaHU3MOB:
aMEOOUTHOE, KT'yTUKOBOE, pECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PaCTCHMIA:
TPpONMU3MbI M HACTUU. JIBHKEHHE MHOTOKJIETOUYHBIX >KMBOTHBIX M YEIOBEKA:
MblleuHas cucreMa. Peduekc. CkenerHble MBIIIIBI U UX paboTa.

[Tutanue oprannsmos. [lomiomenue Boabl, yriIeKUCIOro ra3a i MUHEP AJIbHBIX
BEIIECTB  pacTeHUusMH.  [luraHme  KMBOTHBIX.  BHYTpUIIOJIOCTHOE U
BHYTPMKJIIETOYHOE MNHUIlleBapeHue. [IuTaHue mo3BOHOYHBIX JKMBOTHBIX. OTIIeNbI
MUIIEBAP UTENBHOTO TpakTa. [lumieBapurenbHbie >kene3bl. [luineBapuTenbHas
CUCTEMA YEJIOBEKA.

Jp1xanre opraHnn3MoB. /I pixanve pactenuil. J{prxanue >kuBoTHbIX. Juddy3us
ra3oB 4€ep €3 NOBEPXHOCTh KIETKU. KoxkHOE npixanue. [{prxarenbHas moBep XHOCTb.
XKabepHoe u né€rouHoe napIxaHue. J{pIxanue mo3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
DBOJIIOMOHHOE YCIOXHEHUE CTPOCHUSA JIETKMX MO3BOHOYHBIX YKUBOTHBIX.
JpixaTenpHas cucTtemMa uenoBeka. MexaHW3M BEHTWIALMHU JErKUX y OTUL U
MieKkonuTaromux. Perynsamms npixanus. JpixateabHbie 00bEMBI.

TpaHCIOPT BEIIECTB y OPTaHU3MOB. TPaHCIOPTHBIE CHUCTEMbI PaCTEHUIAL
Tpancnopt BemecTB y JKUBOTHBIX. KpOBEHOCHas cucreMa W €€ OpTraHbL
KpoBeHocHast cucTtemMa TMO3BOHOYHBIX JKMBOTHBIX U  4yenoBeka. Ceparg,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiieHHs. DBOJIOLHUOHHBIE
YCIOKHEHHUS CTPOCHHUS KP OBEHOCHOM CUCTEMBbI MMO3BOHOYHBIX )KUBOTHBIX. PaboTa
cepala v e€ peryisauus.

Brienenve y opranu3mMoB. Berienenre y pacreHui. BolieneHnne y ;)kuBOTHBIX.
Coxkparurenbuble Bakyonu. Opranbel BbiAeneHus. DunbTpanus, ceKpeuus u
oOpaTHOE BcachlBaHHWE KaK MEXaHM3MBbI PabOThl OpTaHOB BhIAcHeHUA. CBs3b
MOJIOCTH Tejla C KPOBEHOCHOW M BBIACIHUTEIIBHOW CUCTEMaMU. BblmeneHue y



MO3BOHOYHBIX KMBOTHBIX M uenoBeka. [louku. Ctpoenne u QpyHKIMOHUP OBAHUE
HeppoHa. OOpa3zoBaHUE MOYM Y UETIOBEKA.

3ammura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3moB. Cropsl
OakTep Wil ¥ HUCTHI P OCTEUIINX. 3aIUTa Yy MHOTOKJIETOUHBIX p acTeHuid. KyTukyna.
CpencrBa nacCMBHOM U XUMUYECKOU 3a1IUThl. OUTOHIUABI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX ITpOU3BOJHBIE.
3amuTa opranu3ma ot OosiesHeil. iIMMyHHas cucrema 4denoBeka. KieTouHslil u
ryMOpajbHbli UMMYHUTET. BpoXnEHHbIN U TPUOOPETEHHBIN crienupuuecKuil
UMMYHHTET. Teopusi KIOHaIbHO-CelIeKTUBHOrO nMMyHuTera (I1. Dpaux, ©. M.
bepner, C. Tonerasa). BocnanurenbHble 0TBETHI OpTraHu3MOB. PoJib Bp 0 AEHHOTO
UMMYHUTETA B Pa3BUTHHU CUCTEMHbBIX 3a00J1€BaHU.

Paszgpaxxumocts U peryjsauus y  OpraHusMoB. Pasnpaxumocts y
OJHOKJIETOYHBIX OPTraHMU3MOB. TakcHChl. Pazapa)kuMOCTb U p eryJIsinus y P acTEHUI.
PocroBeie BeniecTBa 1 UX 3Ha4YEHHE.

HepBnas cucrema u peduiekTopHas peryJyisinusi y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTJIEJbl. DBOJIOLMOHHOE YCIIOKHEHHUE CTP OCHUS HEP BHOM CUCTEMBI Y
AKUBOTHBIX. OTIENIbl TOJOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pedriexc u
pedaexkropHas ayra. be3ycioBHbIE U YCIIOBHBIE P €(IICKCHI.

['ymopasipHas peryisuusi U SHAOKP MHHASI CUCTEMA KUBOTHBIX M YEIOBEKA.
JKene3pl 3HIOKP MHHOW CUCTEMBI M KX TOP MOHBL J[elicTBre rOpMOHOB. B3anMocBs13b
HEPBHOW U SHAOKP MHHOM cucTeM. [ unoTtanaMmo-runoduszapHas CucTema.

JdemMoHcTpanuu

IToptper: U. I1. ITaBnos.

Tabnuuel u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHbIC
Bojiopocimy, «bakrepum», «IIpocreimmne», «OpraHbl UBETKOBBIX PacTECHUD,
«CucreMbl OpraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKOMbIX», « Tkanu pacrenuit», «KopHeBble cucreMbl», «CTpoeHue creds»,
«CTpoeHue JTUCTOBOM IUTACTUHKWY», « TKaHU KUBOTHBIX», « CKEJIET YEIOBEKA»,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucremay», «JlpixatenbHas
CHUCTEMAY, «HepBHas  cucremay, «Koxa», «MpllieuHass  cHUCTEMay,
«BbienurenbHas cuctemMa», «IHIOKpUHHAs cucteMa», «CTpOEHHE MBIIILBDY,
«mmynuter», «KumeuHnononoctueie»y, «CxemMa  NUTaHUS  PaCTECHUD,
«KpoOBeHOCHBIE CHCTEMBl TO3BOHOYHBIX >KUBOTHBIX», «CTpOEHHE THUAPHD,
«Ctpoenue mianapumn», « BHyTpeHHee CTpoeHue N0XKAEBOTO 4epBs», « HepBHas
cucrema pbiO», «HepBHas cucrema marymkw», «HepBHas —cucrema
npecmbikaromuxcs», «HepBHas cucrema  nmuny, «HepBHas — cucrema
MIIEKOTIUTAIOIUX», «HepBHas cuctema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBO MHUKPOCKOI, MUKPONpPENnapaThl 0JHOKIETOYHBIX
OpPraHu3MOB, MHKpOIpenapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIMU



HACEKOMBIX, UTJIOKOXKUX, KUBBIC IK3EMIUISIPbl KOMHATHBIX pacTeHU, repOapuu
pacTeHul pas3HbIX OTJACIOB, BIIAXHBIE TMpenaparbl >KUBOTHBIX, CKEJIEThI
NO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
000p yI0BaHUE JJ151 IEMOHCTP alli¥ IOYBEHHOTO U BO3yIITHOT'O TUTAHUS P ACTCHUI,
pacuierieHrs Kp axmaina 1 0eIKkoB 1o AeiicTBUeM (pep MEHTOB, 000PY10BaHUE ISt
JIEMOHCTp alliH OTIBITOB M0 U3MEP CHUIO )KM3HEHHON EMKOCTH JIErKUX, MEXaHU3Ma
JIbIXaTEIbHBIX JIBWKEHUN, MOJIETTU TOJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHue TKaHEH paCTeHUID.

JlabopaTopHasi padora «/3yueHue TKaHel KUBOTHBIX).

JlabopaTopHasi padora «3yueHre opraHoB BETKOBOTO PACTEHUS.

Tema 10. Pa3MHOKXeHMe U pa3BUTHE OPTAHU3MOB

®opMbl pa3MHOXKEHUS OpTaHU3MOB: Oecrionoe (BKJIKOYasi BEr€TaTUBHOE) U
nosioBoe. Buuabl 0ecrnonoro pa3MHOXKEHHS: TOYKOBAaHHUE,  CIOP YJISIMS,
dbparmMenTanus, KI1I0OHUP OBaHUE.

[TonoBoe pa3zmHoxkeHue. [lomoBeie KiIeTku, win ramersl. Melo3. Craaun
Meno3sa. [ToBenenne xpomocom B Mero3e. Kpoccunrosep. brosiornueckuii CMbICI
M€M03a M IIOJIOBOTO mporecca. Melo3 U €ro MeCTO B KHU3HEHHOM LIMKIIE
OpTaHHU3MOB.

IIpenzapogpimeBoe pa3surue. I'amerorenes y )KuBOTHbIX. 110J10BBIE xKene3bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaroreHe3 u oorenes. CTp oeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHrne W 3MOpPHUOHATBLHOE pPa3BUTHE JKUBOTHBIX. (CIOCOOBI
OTUIOIOTBOP €HUSI: HAPY>KHOE, BHyTp eHHee. [lapTeHorenes.

NHanuBryabHOE p a3BUTHE OPTAHU3MOB (OHTOTEHE3 ). IMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPTAaHU3MOB. Mopghoeenes — 00Ha U3 21a8HbIX NPoo.em SIMOPUOIOCUL.
Konyenyus mopghocenos u mooemu mopgoeenesa. Cragun >MOpHOTEHE3
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOGnenune. Tunel  apoOJieHus.
Hemepmunupoeannoe u HedepmunuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCoOCHHOCTH AP OOJICHUS MIIEKOMUTAIONIUX. 3ap OABIIICBBIC JIMCTKH
(racTpymsus). 3akiaKa OpTaHOB M TKAHEW W3 3ap OJIbIIIEBHIX TUCTKOB. B3aumuoe
BIUSHUE YacTel pa3BUBAIOIIETOCA 3apojbliia (AMOpHOHANBHAS WHIYKIINA).
3aknajka TIUIaHA CTPOEHUS JKMBOTHOIO KaK PE3yJbTaT HepapXUUYECKHX
B3aMMOJICHCTBUI TEHOB. BimsHMe Ha >MOPHOHAIBHOE Pa3BUTHE Pa3TUYHBIX
(haKTOP OB OKP yXKAFOIIEH CP €/IbI.

Poct u pasButme xuBOTHBIX. IlocToMOpuroHanpHEIM mepuosa. Ilpsmoe u
HenpsiMoe pasButHe. PasButne ¢ meramopdo3oM y O€CIO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. BHOJIOrMYE€CKOE€ 3HAYEHHE MPSAMOTO M HEMPSIMOTO
pa3BUTHSI, UX PACHPOCTPAHEHUE B MpHUPOJiE. TUMBI pocTa KUBOTHBIX. DaKTOPbI
pETyJISAINUN POCTA KUBOTHBIX U yesioBeka. CTaIuu MOCTIMOPHOHAIBHOTO P a3BUTHS



y )KMBOTHBIX U 4esioBeka. [lepuoapl oHTOreHe3a uenoseka. CTapeHre u CMep Th Kak
OMOJIOTUYECKUE TP OLIECCHI.

Pa3zmHoxenue u pasBurue pacrenuid. I'ameropur u cnopodur. Meiio3 B
KU3HEHHOM LIMKJIe p acteHuil. O0p a3oBaHue Cop B Mp o1iecce Meio3a. ['lameroreHes
y pactennii. OTI00TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OPTaHU3MOB. /[BOiTHOE
OIUIOIOTBOP €HUE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHUE U pa3BUTHE CEMEHHU.

MexaHu3Mbl p eryasly OHTOTE€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [Inemas.

Tabnuupel u cxembl: «BereratuBHOEe pa3MHOXKeHHE», « Tumbl Oecrnosoro
pasMHOXeHUs», «Pa3MHOXeHne xiaamMuaoMOHaabDy, «Pa3MHOXKEHHE 3BIIIEHBD),
«Pa3MHOkeHue ruap by, «Meio3», «XpoMocoMbly, «I'amerorenesy, «CTpoeHue
AULEKIETKH U crepMaTto3onaa», « OCHOBHbIE CTalud OHTOreHe3a», «lIpsamoe u
HEIpsMOe pa3BuTHE», «Pa3zBUTHE MaANWCKOroO XKyka», «Pa3Burue capaHum,
«Pa3Butre nArymkm», «/IBOWMHOE OIUIOJOTBOPEHUE Yy UBETKOBBIX PAaCTECHUID,
«CTpoeHue ceMsH OJHOIOJBHBIX U JBYIOJIbHBIX P ACTEHHID), « KU3HEHHBIN ITUKIT
MOP CKOU KaIy CTbD», « JKU3HEHHBIA HUKIT MXa, « JKW3HEHHbII LUK TAIOP OTHUKAY,
«K13HEHHBIN IMKJI COCHBI.

O6opyaoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOTpENapaThl SHIEKIETOK U
CHEpMATO30HUI0B, MOJIENb «LIUKII pa3BUTHUS JISATY K.

JlabopaTopHnasi padora «/3ydeHue CTp OCHHS MOJOBBIX KJIETOK HA TOTOBBIX
MUKD OIIp enapaTax».

IIpakTnueckass padora «BbIsiBIeHHE NMPU3HAKOB CXOJCTBA 3ap OJbIIICH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopnass pabdora «CTpoeHHE OpPraHOB pPa3MHOXEHHUS BBICHINX
pacCTEHUN».

Tema 11. I'eHeTMKa — HayKa 0 HACJEJICTBEHHOCTHM M W3MEHYHBOCTH
OpPraHu3MoB

W cropust cTaHOBIICHUS U P a3BUTHS TCHETUKY KaK Hayku. PaGoTer I'. Menners,
I'. ne ®pusa, T. Moprana. Ponb 0TEUECTBEHHBIX YUEHBIX B P a3BUTHU I'€HETHKHU.
Pa6oter H. K. KonsiioBa, H. 1. BaBuiosa, A. H. benosepckoro, I'. JI. Kapmeuenxko,
1O. A. ®ununuenko, H. B. Tumodeea-Pecosckoro.

OCHOBHbBIE TEHETUYECKUE MOHATUS U CUMBOJIBI. [ OMOJIOTUYHBIE X OMOCOMBI,
aJUIEJIbHBIE TEHbI, AJbTEPHATUBHBIE NPU3HAKU, JOMUHAHTHBIM U P EUECCUBHBIN
P U3HAK, TOMO3HUT0Ta, T€TeP 03UT0Ta, YNCTas TUHUS, THOP UbL, TEHOTHUTI, (PEHOTHII.
OCHOBHBIE ~ METOJbl  TE€HETHKH: THOPHUIOTOTUYECKHMA, I[UTOJIOTHYECKHH,
MOJIEKYJISIP HO-T€HETUY ECKUU.

JdemMmoHCcTpa UK



[Toptpersl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Kossuos, H. W.
Basunos, A. H. benozepckuit, I'. [I. Kapneuenko, 0. A. @uniunuenko, H. B.
Tumodees-PecoBckuid.

Tabnuup! u cxembl: «MeTo1bl TeHETUKI», « CXEMBbI CKp ELIUBAHUS.

JlabopaTopnas padora «Jlpo3opuna Kak OOBEKT T'€HETUYECKUX

UCCIICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH
MonorubpumHoe ckpemuBanue. llepBblii 3akoH MeHaens — 3akoH

enMHOO00pa3us TuOpUA0B Mep BOro rnokosieHus. [IpaBuino nomunupoBanus. Bropoit
3aKOH MeHJenss — 3aKOH pacHICIUICHHs] MPU3HAKOB. [[UTomorndyeckne OCHOBBI
MOHOTHOPUAHOTO CKpemuBaHus. [ umore3a 4ucToThl ramer.

Amnanusupyroniee ckp emuBaHue. [IpomMexyTouHbI XapakTep Hacae10BaHMsL.
Pacuieruienue npu3HakoB NP HEMNOJIHOM JOMUHUP OBAHUHU.

Jurunbpuanoe ckp enranue. Tperuii 3akoH MeH iens — 3aKOH He3aBUCHMOT0
HaCJIe0BaHUA MPU3HAKOB. [ [UTOIOrHYeCcKre 0CHOBBI TUTHOPUIHOTO CKPEIIIMBAHMSL.

CuemieHHoe HacnenoBaHue npu3HakoB. Pa6otel T. Moprana. CuerieHHoe
HACJIE[IOBAHWE I€HOB, HApPYIIECHUE CLECIUICHHS MEXAY Te€HaMHu. XPOMOCOMHAs
TEOPUsl HACTIEJICTBEHHOCTH.

I'enetnka noJsia. Xp OMOCOMHBI MEXaHU3M OIIp €ACTICHHS 110J1a. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBIL. ['OMOTaMETHBIN U T'eTEpOraMeTHbIW MOoJI. ['eHeTnyeckas
CTP YKTypaIoJoBbIX XpoMocoM. HaciienoBanue np M3HaKOB, CLIETIJIEHHBIX C TTOJIOM.

I'enotun kak nenocrHas cucrema. [lnernoTp onust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI aenu3M. B3auMOIenCcTBUE HEaIEIbHBIX TE€HOB.
KoMmiementapHOCTh. Dniictas. [Tonumepusi.

I'eneTn4ecKknii KOHTP OJIb PA3BUTHS PACTEHUMN, )KUBOTHBIX U UEJIIOBEKA, a TAKKE
(GU3NOMOTUYECKUX  TPOILIECCOB, TOBEACHUS W  KOTHUTHUBHBIX  (DYHKIIHIL
['eHeTHUeCKHEe MEXaHW3MbI CHMOMOTEHE3a, MEXaHU3MbI B3aUMOICHCTBUS «X O351H
— MapasuT» U «XO3iUH — MHUKpOOHOM». ['eHeTMdyeckue acmeKkThl KOHTPOJIL U
W3MEHEHHUs HACIEICTBEHHOW HHPOpMAIMK B TIOKOJICHHUSIX KIETOK M OPTaHU3MOB.

JdeMoHCcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

TaGnuuer u cxembl: «IlepBblii 1 BTOp0if 3akoHBI Menaens», « TpeTuii 3akoH
Mennens», «AHanu3upyrollee CKpeluBanue», «HemomaHoe JOMHHHpOBAaHUEY,
«CruersieHHOEe HacleqoBaHUE MPHU3HAKOB y Apo3odunbn, «['eHeTnka momay,
«Kapnotunm demoBeka», «Kapuwotum papozoduimsly, «KapuoTtum nOTHIBY,
«MHOKeCTBEHHBIN aljieIn3mMy, « B3auMoielicTBHE TCHOBY).

O6opyaoBaHue: MoOJ€Nb sl JEMOHCTpAallMd 3aKOHOB €IMHOOOpa3ust
TUOPUIIOB TEPBOTO TMOKOJEHUS W pAacHIEIUICHUS NPU3HAKOB, MOJIEIb IS
JIEMOHCTPAllMA 3aKOHA HE3aBHCHUMOTO HACIIENOBAHUA IMPHU3HAKOB, MOJEHb IS



JIEMOHCTP AU CLUEIUICHHOTO HACIEA0BaHMS MPU3HAKOB, CBETOBOW MUKP OCKOII,
MUKp omipenapar: «/Ipozodunar.

IIpakTuyeckas padora «M3ydeHwe pe3ysabTaTOB MOHOTHOPHUIHOTO
CKp CIIUBAHUS Y P 030U,

IIpakTuyeckas padora «l3ydeHue pe3yJabTaToB  JIUTHOPUIHOTO
CKp CIIUBAHUS Y P 030U,

Tema 13. 3ak0HOMEPHOCTH U3MEHYHMBOCTH

B3aumoneiictBue reHotuna u cpenbpl npu  (HopMUpPOBaHUU (DEHOTHIIA.
N3meHunBOCTh MpU3HAKOB. KaueCTBEHHBIE M KOJMYECTBEHHBIE MTPU3HAKU. Bupl
W3MCHUYMBOCTH: HCHACIICACTBCHHAS 1 HACIICACTBCHHAS.

MoaudukanmonHas u3MEHYHMBOCTb. Ponb cpenbl B (GopMUPOBAHUA
Moau(pUKAIIMOHHOW n3MeHunBocTd. HopMa peakuuu npuszHaka. Bap nanmoHHbIi
psan u BapuanmonHas kpuBas (B. HMoranncen). CoiictBa MoAM(UKAIIMOHHOM
W3MEHUYHBOCTH.

I'eHoTHIIMUECKAas N3MEHYNBOCTH. CBOMCTBA I'€HOTUIINYESCKOM M3MEHUYHBOCTHL.
Buabl reHOTHIIMYECKO M3MEHYUBOCTH: KOMOWHATUBHAS, My TallUOHHAS.

KoMOuHaTHBHAsT M3MEHUYMBOCTh. MeH03 M TMOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO31a HIUN
TEHETHYECKOTO pa3HoOoOpas3us B Mpeenax OJJHOTO BUAA.

MyTanmoHHass U3MEHYMBOCTb. BHIbl MyTauuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHbie. CrHOHTaHHbIE W  HMHAYUWPOBAHHbICE MYyTallud. SAEpHBIE W
nuToIiazMaTuyeckue mytauu. CoMaTUueCKue U MoJioBble MyTaluu. [Ip numHbI
BO3HUKHOBEHUSI MyTalui. MyTareHbl W HMX BIMSHUE Ha OpPTaHU3MBL
3aKOHOMEPHOCTH MYTAIMOHHOTO IMpoliecca. 3aKOH TOMOJOTMYECKUX PSJIOB B
HacnencTBeHHoM n3meHunBocTu (H.M. BaBuioB). BHesnepHas U3MEHYUBOCTh U
HACJICJICTBEHHOCTb.

OnueeHemuxka u SNULEHOMUKA, POJb INUSEHEMUYECKUX @aKkmopos 8
HACNe008AHUU U UBMEHYUBOCIU (hEHOMUNUYECKUX NPUSHAKOS ) OP2AHUMOS.

JlemoHCcTpanuu

[Toptpersi: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmumer w  cxembl: «Buagbl wm3MeHYHMBOCTHY, «MoauduKaMOHHAS
W3MEHYHUBOCTBY, «KomOnHaTHBHas N3MEHYHUBOCTBY, «Meio3y,
«OmmnomoTBopermey, «I eHeTrUeckue 3a00IeBaHus YeT0BeKay, « BUab My Tammiiy.

OOGopymoBaHHe: KUBBIC W TepOapHBIC IK3EMIUTSIPHI KOMHATHBIX PaCTECHUH,
pucyHku (potorpadun) )KUBOTHBIX C Pa3IWYHBIMHA BUAAMH U3MECHIUBOCTH.

JlabopaTopHasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON HM3MEHUMBOCTH. IlocTpoeHHME BapHAIMOHHOIO psga H
BAP MALIMOHHOW KP UBOWY.



IIpakTuyeckas padora «Mytammu y Apo3oduiabl (Ha TOTOBBIX
MUKD OTIp enapaTax)».

Tema 14. I'eneTuka yesi0BeKa

Kapuorun yenoeka. MexayHapoaHas mporpaMma UCCIEAOBaHUS T€HOMA
yernoBeka. MeToapl  M3y4YEHUs TEHETMKH  YENOBEKa: TE€HEeaJOTMYECKU,
OJIM3HEIOBBIH, [IUTOT€HETUYECKUH, MOMYJISILIMOHHO -CTATUCTUY ECKUI,
MOJIEKYJISIPHO-T€HETUY €CKU . CoBpemeHHoEe OIIp €JICTICHUE TE€HOTHIIA:
MMOJTHOTEHOMHOE CEKBEHHUP OBAHUE, TCHOTUIIUP OBAHKE, B TOM YHCIIE C MOMOIIBIO
[111P-anamu3a. HacinenactBenHbie 3a00ieBaHus UelOBEKa. [ '@HHbIE U X OMOCOMHBIC
00JIe3HM 4YeoBeKa. boJe3HM C HACIEACTBEHHOM IIpeapacnoiloKEHHOCTHIO.
3HaueHrue MEIUIIUHCKON T€HETUKU B TP ENOTBPAILECHUN U JICYCHUHU T'€HET Y ECKUX
3a0o0JsieBaHUI YenoBeka. MeInKo-TeHeTUYeCKOe KOHCYJbTHpoBaHue. CTBOJIOBbIE
KJIETKU. [IOHSITHE «TEHETUYECKOTro rpy3a». ITUUECKUE ACIEKThl UCCIEAOBAHUN B
00J1aCcTH pEenaKkTUP OBaHUS T€HOMA M CTBOJIOBBIX KJIETOK.

['enernueckne (aKTOpbl TOBBIIICHHOW YYBCTBUTEIBHOCTH YEIOBEKA K
(bU3UYECKOMY U XMMUYECKOMY 3arp sSI3HEHUIO OKp yrKaroleH cpeanl. ['eHeTnueckas
P €AP aCIOJI0KEHHOCTh Y€JIOBEKA K MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabnumper n cxembl: «Kapuorun uenoBeka», «MeToabl U3yUeHUS T€HETHUKU
yenoBekay, «['eHeTnueckue 3a001eBaHUS YE€TOBEKaY.

IIpakTuyeckas padora «CocTaBlIeHHE U aHAJIU3 POJOCIOBHOMN.

Tema 15. Cestekuusi OpraHu3mMoB

JlomecTukanus v cenekius. 3ap 0XKJICHUE CEICKIIUU U JOMECTUKALIMU. Y YEHUE
H. U. BaBunoBa o lleHTpax IpOHWCXOXKACHUS M MHOTOOOpa3us KyJIbTYPHBIX
pacreHuil. PoJib cesieKuu B CO31aHUH COP TOB PACTEHUI U ITOP 01 ) KUBOTHBIX. COPT,
Mopo/1a, LITaMM. 3aKOH TOMOJIOTMYECKUX P SJI0B B HACI €ICTBEHHON H3MEHYHBOCTH
H. 1. BaBuioBa, ero 3HadueHue 1JIsl CEIEKIIMOHHOU pPabOoTHI.

Metoanl ceneKnMOHHOW paboThl. MICKycCTBEHHBIN OTOOpP: MAacCOBBIM U
VHJIUBUY AJbHBIN. Oransl  KOMOWHAIIMOHHOW  CEJEKIIHM. UcneiTanue
P OU3BOAUTENCH TO TOTOMCTBY. OTOOp MO TEHOTUITy C TOMOIIBIO OILEHKU
(dbeHoTuna MOTOMCTBa ¥ OTOOP MO TEHOTHITY ¢ oMol anamu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIeKIMOHHOW  paboThL
PanuanmoHHbI 1 XMMHUYECKUM MYTareHe3 KaK MICTOYHUK MYTAllUM Y KyJIbTYPHBIX
dbopm opranuzmoB. Mcnoib30BaHHE TEHOMHOTO PEIaKTUPOBAHWS M METOJIOB
pexomOuHaHTHBIX JIHK 171 momydeHuss nCXoHOTO MaTepraia JjIsl CeICKITIH .

[Tonyuenue MOJIUTIIIOU]IOB. BuyTpuBuaosas TUOp UIH3AIHSL.
bnuskopoacTBeHHOE — CKpemuBaHue, win ~ HHOpuauHT.  HepomacrtBennoe
CKp elMBaHue, Win ayTOopuaunr. ['erepos3uc u ero mpuuuHbl. Mcnonbs3oBanue
rerepo3uca B cenekuuu. Otnanénnas rudpunuzanus. [Ipeononenue 6ecrioams



MEXBUJIOBBIX THOP UJIOB. J{O0CTHKEHUS CENEKIIUU PACTEHUHN U KUBOTHBIX. « 3e1EHAs
DeBONOYUAY.

CoxpaHeHue U U3y YEHUE TEHETUYECKUX P €CYPCOB KYJIbTYPHBIX PaCTCHUM U UX
JUKUX pOAUYEH JIJsl CO3JaHUsI HOBBIX COPTOB M THOP UIOB CEIbCKOX03IMCTBEHHBIX
KYJbTYp. /3yuenue, coxpamneHue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXOZAUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX 6 YEeNAX YIYYULeHUs
CYWeCmeyIouux U Co30aHUsl HO8bIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCIe C
NPUMEHEHUEM COBDEMEHHLIX MemOo008 HAYUHbIX UCCIe008AHULL, NePed08bIX UOe U
NnepCcneKmuHblX mexHoa02Ul.

JdemMoHcTpanuu

[Toptpersi: H. 1. BaBuios, 1. B. Muuypun, I'. [I. Kapneuenxo, II. IL
Jlykssinenko, b. JI. Acraypos, H. bopaoyr, 1. K. benses.

Tabnuiet u cxembr: «I{eHTp bl TP OUCXOKACHUS U MHOTOOOpa3us KyJIbTypHBIX
pacTteHui», «3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOW M3MEHUYUBOCTID),
«Metoasl cenekuny, «OtnanéHHas rudp uauzamnusy, «MyTtarenes».

JlabopaTopHasi pabora «3yyeHre COpTOB KyJIbTYPHBIX paCTEHUIN U TIOPOJ]
JIOMAIIIHUX dKUBOTHBIX.

JlabopaTopHas padora «/3ydyeHue METOJI0B CEIEKIIMU PaCTCHUID.

IpakTuyeckas padora «IIpuBUBKa pacTeHUIN».

Jkckypeusi «OCHOBHBIE METOJbI U JOCTUKEHHUS CEJICKIUU pPACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHY IO CTaHIIUIO, IJIEMEHHY IO bepmy,
COPTOUCIIBLITATENILHBIM YYaCTOK, B TEIUIMYHOE XO3SKMCTBO, B J1abOpaToOpuro
arpOyHHUBEP CUTETA WJIM HAYYHOTO LIEHTPa)».

Tema 16. buoTexHoJI0THS U CHHTETHYECKasi 0MOJIOT U

OOBEKTHI, HCIOJb3yeMble B OHWOTEXHOJIOTHHM, — KIICTOYHBIC W TKaHEBHIC
KyJbTYPbl, =~ MHUKPOOPTaHU3MBI,  HX Xapakrepuctuka.  TpaauuuoHHas
OMOTEXHOJIOTHSA: XJeOOIeYeHne, TMOJYUYCHUE KHUCIOMOJOYHBIX TP OJTYKIOB,
BUHO IeNHe. MukpoOuomorndeckuii cuHTe3. OOBEKTHI MHUKP 0OHOTOTHUSCKIX
TexHoJiorui. [IpousBoacTBO Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3/1aHue TEXHOJIOTHI 1 UHCTP YMEHTOB LI€JICHAIP aBJICHHOTO U3BMEHEHUS U
KOHCTP YUPOBaHUS TEHOMOB C LIEJbIO MOJIYy4YEHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
COJIep KaIINX HE BCTPEUaronIuecs B MpHUp oJe OMOCUHTETUYECKUE Ty TH.

Knerounas nnxenepus. Meroibl KyJabTypbl KJI€TOK U TKAaHEW paCTCHUM U
KuBOTHBIX. KpmoOanku. Comatuueckass rUOpUAM3AIMS U COMATHYCCKUN
smOpuoreHe3. Mcrnonp30BaHne TaIIOWIOB B CCIICKIIMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumer. Mlcnonb3o6anue MOHOKIOHANbHBIX U NOJIUKIOHATLHBIX
anmumen 6 meduyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PEeKOHCTp yKiws
AMUEKIIETOK W KIIOHUP OBAHHE JKMBOTHBIX. METO Tp aHCIUTAHTALMU SIAEP KIETOK.



Texnonozuu 0300po6neHUs, KYIbMUBUPOSAHUS U MUKDOKIOHATLHO20 PA3MHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYTbMYP .

XpOMOCOMHasT M TEHHasi WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTp yupoBanue pekoMOuHanTHeIX JJHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTrKeHMs U Iep CIEKTUBBI XP OMOCOMHOW M TEHHOM MHKEHEP UU. DKOJIOT MUECKUE
Y 3TUYECKUE TP 00JIE€MbI TEHHON MHKEHEP UH.

Menuimackue onorexHosioruu. [loctrenoMuas mudp opast menununa. [P -
JUArHocThKa. MeTaOoJOMHBIN aHaIW3, TEHOLUEHTPUYECKUI aHalu3 IpoTeoMa
Yela0BeKa JJIs1 OLEHKH COCTOSIHHS €ro 340pOBbi. VcCIosib30BaHME CTBOJIOBBIX
kiaeTtok. TaprerHas tepanus paxa. 3D-OuoumkeHepust st pa3padbOTKu
(dbyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKMX TEXHOJIOTUH, CO3/JaHUsl KOMILUIEKCHBIX
TKaHEH COYETaHUEM TEXHOJIOTHH TpEXMEpPHOro OUonpuHTUHTA U cKkaddosauHra
I p elIeHus 3a4a4 Iep COHAJIU3UP OBAHHOM MEIULIMHBI.

Co3manue BEKTOPHBIX BaKIMH C IIENIbI0 00ECTeUeHHs] KOMOWHUP OBaHHOM
3amuThl OT Bo30ymureneii OPBU, ycranoBieHHE MOJEKYISPHBIX MEXaHU3MOB
¢dbynkunonup oBanust PHK-conep kanmx BUpPYCOB, BBI3BIBAIOIIUX 0CO00 OMAaCHbIC
3a00JIeBaHUS YETOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuuel u cxemsbl: «/crnoap30BaHre MUKP OOPTaHU3MOB B [P OMBIIILIEHHOM
P OU3BOACTBEY, «KineTtouHas uHxeHep us», «I eHHast HHKEHEP Us».

JlaGopaTtopHasi padoTa «/3yueHrne 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «llorydeHre MOJIOYHOKHUCIBIX P OAYKTOBY.

IKeKkypeuss «BbHOTEXHOJIOrUST — BaXKHEHIIas MpOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUECKOE P OU3BOJICTBO )».

11 KJIACC

Tema 1. 3apoxaenue U pa3BuTHE 3BOJILNHOHHBIX NPEACTABJICHUI B
ouoJsiornu

OBonronmonHas teopuss Y. Jlapsuna. IIpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hbp 1 HayuyHas geatenbHOCTh Y. J[apBuHA.

JBmxy1ue cuibl 3BoJIronK BUA0B 1o Y. Jlap BuHY (BbICOKasi MHTEHCUBHOCTb
pPa3MHOXKEHHUS OpTAaHWU3MOB, HAcCJIEICTBEHHAss WM3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD ).

Odopmnenue cunternueckoi Teopuu sBororuu (CTD). Heittp anbHas
Teopus dBodonuu. CoBpeMEHHas SBOJIONMOHHAS OWOJOTHSA. 3HauCHUE
ABOJTIOLIMOHHOM T€Op M B ()Op MUP OBAHHH €CTECTBEHHO-HAYYHON Kap THHBI MUPa.

JdeMoHCcTpanuu



[TopTpers: Apucrotens, K. JInnnen, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
KroBbe, Y. [Japsun, C. C. YerBepuxos, . U. [lImansraysen, x. Xonaein, /1. K.
benses.

Tabnuue! u cxembl: « Cuctema xxuBoil mpupo sl (1o K. JInunueto)», «Jlectauia
XKUBBIX cyniecTB (1o Jlamapky)», «MexaHu3zm popMUpOBaHUS P UCLIOCOOJICHUH Y
pacteHuii u KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra mytemiectsus Y.
HMapsuna», «Haxonku Y. Jlapsuna», «®opmbl O0OpbOBI 3a CyIIECTBOBAHUEY,
«ITopoap!l ronybeit», «MHOTOOOpasue KyJabTypHbIX (opM KamycTbl», «Ilopomasl
JIOMAIIIHUX )KUBOTHBIX», «CxeMa oOpa3zoBaHusi HOBbIX BUJIOB (10 Y. JlapBuHY )»,
«CxeMa COOTHOIIEHHS ABWXKYIIMX CHJI 3BOJIOLUN», «OCHOBHBIE IMOJIOKEHUS
CUHTETHUYECKOU TEOP U IBOJIOLII.

Tema 2. Mukpo3BOJIIOIUS U €€ pe3yJIbTATHI

[Tonmynsauus kak 3eMeHTap Hast eAuHuIa 3BoJitoluu. COBp eMEHHbIE METO/IbI
OIICHKM TE€HETHMYECKOTO pa3zHoo0pasusi U CTPYKTypbl nomynsiuuid. M3meHeHnue
reHo(oH/Ia TOMYJISIIMU KaK 3JEMEHTApHOE 3BOJIOLMOHHOE SIBJECHUE. 3aKOH
reHernyeckoro paBHoBecus k. Xapau, B. BaitnOepra.

DnemeHTapHBIE (PaKTOPHI (ABWKYIIHE CHIBI) SBOJIIONWNA. MyTalMOHHBII
npouecc. KomOunatuBHas wu3MeHYuBOCTh. [lpeld reHOB —  ciydaiiHbie
HEHAIP aBJICHHbIE U3MEHEHHS 4acTOT aJijieneil B nomyasaiusix. D¢hGeKT OCHOBATENS.
Opdexm Oymuvinounozo coprviuwika. CuudiceHue 2eHemuyecKko2o pa3Hooopasus:
npuuunsl u creocmeust. llposesienue 3¢ pexma opetigha 2enos 6 OOILUIUX U MATBIX

HONYNAYUSIX. Murp anumu. W3ostsimust TIOTTY JISITIHIA: reorpaduueckas
(mpocTpaHCcTBEHHAs ), OMoJioruyeckast (penp oayKTUBHAS).
EcrectBennbiii  oTO0Op — Hampapisiommi GakTop IBOTOIMUH. DopMbI

€CTeCTBEHHOTO  OTOOpa: JBWXKYIIUH, CTAaOWIM3HPYIOIMIHNK, P a3pbIBAIOITIIA
(mm3pynTuBHbI). [lo10BoM 0TOOP. BO3HWKHOBEHHME M IBOJIIOIMS COIUAIBLHOTO
TIOBECHUS YKUBOTHBIX.

[Ipucnoco6aeHHOCTh OpPTAaHU3MOB Kak pe3yiabTaT MHKP O9BOJIOLHL
Bo3HUKHOBEHHE TP UCTIOCOOJICHNUN y OpTraHu3MOB. ApoMOphO3bI M HIMOA TANTAIH.
[IpumMepsl TprCIIOCOOICHNH y OPTaHU3MOB: MOP(OIOTHYECKHE, (P3N0 NICSCKIE,
omoxuMuueckue, moBeaeHYeckrne. OTHOCHUTEIBHOCTh  MPUCHOCOOIEHHOCTH
OpTaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpa3zoBaHWe Kak pe3yJbTaT
MHKD 03BOIOINH. M3omsammst — kimroueBor (akrtop BumooOpasoBanus. I[lytu m
COCOOBI BHJTI000pa30BaHUS: aJIJIOMaTPUIECKOE (reorpaduaeckoe),
CUMITATPUYECKOE  (PKOJOTMYECKOE),  «MTHOBEHHOE»  (TOJIMILIOMIN3AIS,
rubpuauzanys). JJmuTeTbHOCTh SBOJTIOIMOHHBIX TP OIIECCOB.

Mexanu3mbl popMHUP OBAHUS OMOJTIOTHIECKOTO Pa3HOOOp a3us.



PoJsib 3BOJIIOIIMOHHOM OMOJIOrMH B pa3pa00TKe HayYHbIX METO10B COXPAHEHUS
OnopazHooOpazus. MUKpOAIBOMOLKSA U KOZBOJIIOLUS MApa3UTOB U HX XO3SEB.
MexaHu3Mbl pOp MUPOBAHUS Y CTOMUMBOCTH K aHTUOMOTHKAM U CTIOCOOBI 00P BOBI €
HEN.

JdemMoHcTpanuu

[Toptpersr: C. C. YerBepukos, . Maiip.

Tabnuupl u cxembl: «MyTalMOHHAsT W3MEHUYMBOCTHY, «llomymnsaimonnas
CTpYKTypa Buga», «Cxema np osiBjieHHsI 3akoHa Xapau—BaitHOepray, «Bumxyiye
CHJIBI 3BOJIIOIUIY, « DKOJIOTUYECKas: U30S1Us NOMyJIAUi ceBaHCKOU (hop e,
«I"eorpaduyeckas U30IALMS JIMCTBEHHUIBI CHOMPCKOM U TUCTBEHHUIIBI 1Ay P CKOID»,
«ITonmynsAMOHHBIE BOJHBI YUCIIEHHOCTH XUITHUKOB U XepTB», «CxeMa faeicTBus
€CTECTBEHHOT'0 0TOOp a», «DopMbl 60pHOBI 3a CyllleCTBOBaHUEY , « UH Ty CTpHaIbHBIN
MenaHuzm», <«OKuBble — uckomaembie», «llokpoBHUTENbCTBEHHAs  OKpacka
KUBOTHBIX», «lIpemynpexnaroiias okpacka >XKMBOTHBIX», «Duznonornyeckue
ananranun», «IIpucnocoOseHHOCT, OPTaHU3MOB U €€ OTHOCUTEIILHOCTBY,
«Kputepuu Bugay, «Bunsi-nBoiHukmn», « CTpyKTypa Buaa B Ip Upojae», « Crocoobl
BUI000pa3zoBanus», «I'eorpaduueckoe B11000pa3oBaHue Tp €X BUIOB JIAH/BIIICH,
«IKOJIOTHYECKOE BUI000pa30BaHUE BHUJIOB CHUHHID, «lloduruionasl pacreHuin,
«KamnycTtHo-p ef1euHbIil THOP UIT.

OO6opynoBanue: rep 0apuu p acTeHH, KOJJIEKIIMA HACEKOMBIX, Yydena MTHIL |
3Bep el C MpUuMepaMu pa3IuIHbIX P UCTIOCOOIEHUH, UyUena ITHII U 3BEp el P a3HbIX
BUJIOB, repOapum pacTteHuid OJU3KUX BHUAOB, O0OpPa30BABIIMXCS Pa3JUYHBIMU
crocobamu.

JlaGopaTopHasi paboTa « BeisBIIeHIE N3MEHYNBOCTH Y 0COOEH OTHOTO BHIAY.

JlaGopaTopHnasi padora «IIprcrnocoOneHuss OpraHU3MOB M KX OTHOCHUTETbHAS
1enecoo0pa3HOCTbY.

JlaGopaTtopnasi padora «CpaBHEeHHE BHIOB IO MOP (PoJIOTHYECKOMY
Kp UTEP UIO».

Tema 3. Makpo3BOJIIOIUS U €€ pe3yJIbTATHI

Meronsl  u3yueHuss MakpodBomouud. llameoHTonormueckue MeTompl
u3yueHust osBoironuu. llepexonueie ¢opMbl M (QUIOTEHETUYECKUE PSIIbI
OpTaHN3MOB.

buoreorpaduueckue meroasl u3ydenus sBoitouuu. CpaBHeHue (iaopbl u
(dayHbl MaTepUKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emnn. Bunpl-
SHJIEMUKU U P EITUKTHI.

OMOpPHOIOruYeckue U CpaBHUTETbHO-MOP(POIOTUUECKHE METOAbl U3YyUEHHS
ABONIOLMHU. ['€HEeTMYECKME MEXaHU3Mbl 3BOJIIOLIUMU OHTOTE€HE3a W TMOSIBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTUYHBIE  OPTaHbL
PynumeHntapHple  opraHbl W aTaBU3Mbl.  MOJEKyJIApHO-T€HETUY ECKUE,



OMOXUMUYECKHUE U MAaTEMATUYECKUE METOIbI U3yUYEHUS dBOJIIOIUU. ['OMOTOrMiIHbIe
reHbl. COBpEMEHHBIE METOIbI MOCTP OCHUS (PUITOTEHETUYECKUX JIEP €BHEB.

XpOMOCOMHBIE MyTallMH U 3BOJIIOLMSI TEHOMOB.

OO01ue 3aKOHOMEPHOCTH (TP aBuiia) dBOJIIONUU. [Ipunyun cmensvt GyHKyuil.
HeoOpatumocTs 3BooNMK. AJlanTUBHAsS pajauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJTIOLIMU.

JdemMoHcTpanuu

[Toptpersr: K. M. bap, A. O. Koanesckuii, @. Mromnnep, 3. ['ekkens.

Tabnuipl 1 cxembl: « OUITOTEHETUYECKUN PSII JTOMIAgN», K APXEONITEPHUKCY,
«3Bepo3yOble  smepbl», «Creronedansy, «Punnodputh»y, «CeMeHHBIC
nanopoTHuKn», «buoreorpaduueckue 30HbI 3eMian», «/peid KOHTMHEHTOBY,
«Penuxtely, «HadanmpHble CcTaguy 3MOPHUOHAILHOIO Pa3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMUHbIE UM aHAJOTUYHBIE OpTaHbD, «PynumMeHTHD),
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpbHI YEIOBEKA W ILIMMIIAH3e», «lJ1aBHbIC
HaIp aBJICHUS SBOJIONUIY, « OOI1I1e 3aKOHOMEP HOCTH SBOJIIOLIUID .

OOGopynoBaHue: KOJJIEKIMH, TepOapuu, MYJSHKHM HCKOIMAEMBIX OCTAaTKOB
OpTaHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, P YIUMEHTAPHBIX OPTAHOB U
aTaBU3MOB, KOJJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HU HA 3emJie

Hay4nble TUNOTE3bI MPOUCXOXKIACHUS KU3HU Ha 3emiie. AOuOreHes u
naHcrepmMus. JloHaydHbBIE TP €ICTABIICHUS O 3ap OXKASHUH KU3HU (KP €aIMOHU3M).
['unoTe3a NOCTOSIHHOT'O CAaMO3ap OXKJICHUS KU3HU U €€ omp OBepxKeHHe onbiTamu O.
Penn, JI. Cmannannanwu, JI. ITacrepa. [Ip oucxoxaenre ®u3HU U acTp OOHOJIOTHSL.

OCHOBHbBIE 3Tarnbl HEOPTaHUYECKO U SBOJIIOLIUH. [Inanerapnas
(reooruyeckasi) SBOJIONMS. XHMHUYECKasl SBOJIIONUS. AOWOTEHHBIM CHHTE3
OpraHMYecKux BemnlecTB M3 Heopranmdyeckux. Ombir C. Mumnepa u I'. HOpu
OO6pazoBanue moauMepoB U3 MmoHoMep oB. KoanepBathas runorteza A. M. Onapuna,
runoTe3a mnepBUYHOro OynpoHa Jk. XomnmeiHa, reHermdeckas rumote3a I
Ménnepa. Pubosumer (T. UYek) um rumotresa «vmpa PHK» V. T'mnbepra.
®opmMupoBaHre MeMOpaH U BO3SHUKHOBEHHUE TP OTOKIIETKH.

Hcropus 3emnu v MeTo bl €€ u3yueHus. FIckonaeMple OpraHMYECKUE OCTATKH.
['eoxpononorus u e€ meroapl. OTHOCUTENbHAS U aOCOIOTHASI T€OX]P OHOJIOTHSL.
['eoxpoHONOrMYEcKas mKaja: 30HbI, 3P bl, IEP UOJIbI, SITOXU.

Hauvanbabie 3Tanbsl opraHudeckod sBostonuu. [losgBiieHMe W 3BOIIOIMA
MEPBBIX KIETOK. DBOIIONUA MeTabonu3mMa. Bo3HUKHOBEHHME TIEP BBIX IKOCHCTEM.
CoBp eMeHHbIE MUKP 0OHBIE OMOTUIEHKH KaK aHAJIOT TIep BBIX Ha 3emMJiie COOOIIeCTB.
CtpomatonuTtsl. [IpokapHUOTHI U 3yKap UOTHI.



[IpoucxoxieHne 3ykapuoT (CUMOUOTEHE3 ). DBOJTFOIIMOHHOE TP OMCX OXKJICHUE
BUPYCOB. [IpoucxoxneHue MHOTOKIETOYHBIX OPTaHU3MOB. BO3HUKHOBEHHE
OCHOBHBIX T'PYIIT MHOTOKJIETOUHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl BOJIONMH BBICHIMX pacTeHuil. OCHOBHBIEC ap oMOpQO3bI
pacrenui. Bpixon pacrenmii Ha cymry. [losiBiieHHME CIIOpOBBIX pacTEHUN H
3aBoeBaHUEe UMHU cymu. CeMeHHble pacrteHus. [IpOHCXOXKIEHUE NBETKOBBIX
pacTeHui.

OcHOBHBIEC 3Tanbl BOJIIONMUUA KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benjckast payna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX
TUroB. [lepBbie XOp N0BBIC )KUBOTHBIE. JKU3HBL B BOJIE. DBOJIOIMA TO3BOHOYHBIX.
[Ipoucxoxaenue ambuobuil u pentwinil. [IpoucxoxaeHne MIEKONUTAONIUX U
ntull. [lpunnun xinrodeBoro apomopdoza. OcBoeHHe O€CO3BOHOUYHBIMUA U
MMO3BOHOYHBIMU KUBOTHBIMHU CYIIIH.

Pa3zButre xu3Hu Ha 3emie Mo 3paM M NEPpUOJAM: apXeH, MpOTEPO30H,
naJjieo30i, Me3030M, KaitHO301. O0111as1 XapaKTepPUCTHKA KJIMMAaTa U T€0JIOT MY €CKHUX
nporieccoB. [TosiBIeHNE U pacIBET Xap aKTePHBIX OPTaHU3MOB. YTIIe0O0pa30BaHuE:
€ro yCJIOBHS U BIIMSHUE HA Ta30BbIN COCTaB aTMOC(hEPbI.

MaccoBbi€ BBIMUPaHUSI — SKOJIOTHYECKUE KPU3UCHI TTponwaoro. [IpuunHbel u
CJIEICTBUSI MAacCOBBIX BbIMHUpaHUN. COBpEMEHHBIN 3KOJTOTUUECKUNA KPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6uopa3zHOOOpa3us Ha 3emiie.

CoBpemeHHas cucTeMa OpTraHu4ecKoro mMupa. IIpuHIUIB KiTaccuduKamm
opranu3MoB. OCHOBHBIE CUCTEMATHUECKHE I'P yIIIbl OpTaHU3MOB.

JdemMmoHcTpanuu

[Toptpersl: @. Penn, JI. Cnannanmanu, JI. ITacrep, . . Meunukos, A. .
Omnapun, [Ix. Xonnein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabnumer u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacrepa mo
M3YUYECHHUIO caMo3apokaeHus xku3Hm», «Cxema ombita C. Munepa, I'. FOpwy,
«DTampl  HEOPTAaHUYECKOW  3BoJtOLMW», «['€oXpoHOonormyeckas mIKajgay,
«HauanpHble 3Tanbl OpraHUYECKOU IBOJIOINIY, «Cxema 00pa30BaHUs 3y KAPHUOT
nyTéM cumbuorenesa», «Cucrema XuUBOW mNpupoas», «CTpoeHHEe BUPYCA»,
«Apomopdo3sl pacteHuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOIOPOCIIDY,
«MHoroknerounble Bogopocam», «Mxwm», «llanmoporauku», «l'omocemeHHbIe
pacrenus», « Oprasbl [IBETKOBBIX paCTEHUI», «CxeMa p a3BUTHUS dKUBOTHOT O MU,
«Apomopdo3sl KHUBOTHBIX», «IIpocreiimuey, « Kumeanomnonaoctasie», «Ilnockue
yepBm», «Unmenuncronorue», «PbeIOb», «3eMHOBOIHBIC», «IIpecMbIkaronuecs,
«IItnupy, « Maekonuraromuey, «PazBurue )Ku3Hu B ap XEUCKOU 3p €», « PazBurue
JKA3HH B TPOTEPO3OMCKOU 3pey, «Pa3BuUTHE XKW3HH B MAJEO30MCKOU 3pey,
«Pa3BuTHE KHU3HU B ME3030UCKOM 3p ey, «Pa3BuTHE )KU3HU B KAUHO30MCKOM 3pey,
«CoBpemeHHas cucTeMa OpraHu4ecKOTo MUpay.



O6opynoBanue: repOapuu pacrTeHUl pas3IUYHBIX OTAENIOB, KOJUIEKIMU
HAaCEKOMBIX, BJIAJKHBIC TP ENapaThl )KUBOTHBIX, PpAKOBUHBI MOJUIFOCKOB, KOJIJIEKINA
UTJIOKOXKHUX, CKEJIEThI IO3BOHOYHBIX JKUBOTHBIX, Uy4eJia ITHUIL] U 3BEP €1, KOJIJICKIIN
OKAMEHEIIOCTEW, TOJE3HbIX HCKOMAEMBIX, MYJSKM OpPTaHUYECKHX OCTATKOB
OpTaHU3MOB.

Bupryansnas iadoparopHasi padbora « MoaempoBaHue onbIToB Muiepa—
KOpu no u3yueHnto abMoreHHOro CHHTE3a OPTaHUY €CKUX COCTUHEHUN B ITep BUIHOM
atMocdepe».

JlabopaTopnass padora «/3ydyeHue u ONHUCAHUE HUCKOMAEMbBIX OCTAaTKOB
JIp EBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHne ocoOEHHOCTEW CTPOEHHUS PaCTEHUI
Pa3HbBIX OTIAEIOBY.

IpakTuyeckas padora «3yueHrne 0COOEHHOCTEH CTP OCHUS ITO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxokaeHue 4YeJJ0BEKa — aHTPOIIOTeHe3

Paznensl 1 3amaun aHTp onosoruu. MeToabl aHTP OMOJIOTHUH.

CTaHOBIIEHHE TIPENCTABICHUNA O IPOUCXOXKICHUM YeNoBeKa. Penuruo3Hele
BO33peHUs. COBpEMEHHBIE HAYYHbIE TEOP HH.

CXO0/ACTBO 4eNIOBEKA C KUBOTHBIMU. CUCTEMATHYECKOE MOJI0KEHNE YEITOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA €  JKMBOTHBIMHU:  CpPaBHUTENIBHO-
Mop (hoJoTHIECKHE, AMOP MOJIOTMYECKHE, (GbU3M010T0 -OMOXUMHUYECKHE,
noBeaeHYeckre. OTIUUMs YeTOoBEKa OT )KUBOTHBIX. [Ip IMOXOXKIEHUE U KOMILIIEKC
CBSI3aHHBIX C HUM NP U3HAKOB. Pa3BUTHE rOJIOBHOIO MO3Tra U BTOP OM CUTHAJILHOM
CUCTEMBL.

JIBrxyiue cuibl ((hakToOpbl) aHTpP OMOTeHe3a: OMOTOTHUECKUE, COLMAIIbHBIC.
CooTHoleHre OUOJTOTHYECKUX U COIMATbHBIX (DAKTOPOB B aHTpP OTIOTEHE3E.

OcHOBHBIE CTaAuM aHTpororeHe3a. PanHue udenoBekooOpa3Hbie 00E3bsSHbI
(TIp OKOHCYJIBI ) ¥ p aHHUE OHTHJIBI — OOIITHE TP €IKK YEII0OBEKOOOpa3HBIX 00E3bsH 1
Jroael. ABCTpaONUTEKH — JIByHOTHE NP €KK Ttojieil. UenoBeK yMenblid, Tep Bble
M3TOTOBIICHUS OPYAUN TP yAa. UenoBEK Np AIMOXOISIIIUN U TIEP BbIM BBIXO/TJIFOAEH 32
npenensl Appukn. YemoBek reinenbOoeprekuii — 0O Ip e10K HeaHIeP TATBLCKOTO
YEJIOBEKA M YEJOBEKA Pa3yMHOro. YenoBEeK HEAHAEPTANbCKAN KAK BUJ JIOJEH
XOJIOJHOrO KimMaTta. YenoBEeK pa3yMHbId COBPEMEHHOTO THIIA, JCHHCOBCKHMU
YeJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku. [lameorenernka u
MaJICOr€HOMHKA.

DBOJIONMS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIN OTOOP B MOIMYJISIMAX
yenoBeka. MyTallMOHHBIN Tiporecc U noauMopdusm. [lomyasamroHHbIe BOJIHBIL,
npeiid reros, murpamus U «3GdEeKT oCHOBATENS» B MOMYJISAIMUIX COBPEMEHHOTO
YEeJI0BEKA.



Yenoseueckue pacel. [lonstne o pace. bosbmine pacel: €BponeouaHas
(eBpaswmiickasi), aBCTpaJio-HEerpoujHasl  (PKBATOpHUAIbHAsA),  MOHIOJIOHIHAS
(a3uaTcko-amMepuKaHcKasi). Bpems u myTu paccelieHus 4YellOBeKa MO IUIaHETE.
EnnHcTBO  yenoBeueckux pac. HaydHas  HECOCTOATENBHOCTH  pacu3Ma.
[IpucnocoO6aeHHOCTh 4YelOBEKa K pAa3HbIM YCIOBUSIM OKp Y KalOIIEel Cpebl
Bnusinue reorp aguaecko cp ensl v Ip eiida reHoB Ha MOP (POJIOTHIO ¥ PU3UOIIOTHIO
YeI0BeKa.

MexnucuuiinHapHple  MeToAbl B ¢u3nueckod  (OMOJOTHUYECKOi)
AHTPONOJOTMHU.  ODBOJIOLMOHHAS  AHTPONOJOTUS W MNAJIEOAHTPOIIOJIOTUS
YEeIOBEYECKUX MOMYJISIUA. bruocouanbHble UCCIEN0OBaHUS P UP OJbI YEITOBEKA.
HccnenoBanue KO3BOMTIOLUN OMOJOTHUECKOTO U COLIMATIBHOTO B UEJIOBEKE.

JdemMoHcTpanuu

IToptpersr: Y. lapsun, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabnuip! u cxembl: «MeToabI aHTP OTIOJIOTHNY, «I"0JIOBHOM MO3T YEITOBEKAY,
«YenoBekooOpa3zHble 00€3bAHbI», «CKENeT YeloBeKa M CKeNeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbD», «{BHKY € CUIIBI AHTP OTMIOT€HE3aY, « DBOJIIOLIMOHHOE
JPEBO  4YEIOBEKa», «ABcTpajonurexk», «YemoBek yMenblil»y, «YeloBek
P AIMOXO AN, « [leHncoBckuil uenosek» « Heanaepranbupl», « KpoMaHbOHIBD,
«ITpenku yenoBekay», « ITanbl 3BOJIIOLNH YETTOBEKA», «Pachl UETOBEKA).

OOopynoBaHue: MyJSDKM  OKaMEHEIOCTeH, TMpeaMeTOB MaTep MaJIbHOM
KyJbTypbl TPENKOB uYeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MU(OJIOTHUECKUMU U OMOJICHCKUMU CIO)KETaMHU TP OUCXOXKJICHHST 4EJI0OBEKa,
dboTorpadun Hax0JJOK UICKOTIAEMBIX OCTATKOB U€JIOBEKA, CKEJIET YelIOBeKa, MOJIEb
yeperna 4esIoOBeKa U Yep erna NIMMITaH3€e, MOJEeNTb KUCTH YEI0BEKa U KUCTH IIIUMITIaH3E,
MOJIENN TOPCa MPEIKOB YETOBEKA.

JlaGopaTtopnasi paGora «l3ydeHne OCOOEHHOCTEH CTpOCHHS CKejeTa
YEeJI0BEKA, CBSI3aHHBIX C MPSAMOXO0XKICHUEM .

IIpakTnueckas padora «M3yueHue sKOJOTUYECKUX aJlalTalluil YEITOBEKaY .

Tema 6. Jxosorusi — Hayka 0 B3aHMOOTHOLIEHHMSIX OPraHU3MOB H
HAJOPraHU3MEHHBIX CHCTEM C OKPY:KAIOLIel cperon

3ap oKJIeHHE U pa3BUTHE YKOJ0run B Tpyaax A. 'ymbonbsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
sKoJ0rud. CBSI3b FKOJIOTHH C 1P YTUMH HAyKAMHU.

Metonpt skonoruu. [losieBsie HaAOMIOIEHUSA. DKCIEPUMEHTHI B IKOJOTHH:
npupoaHplie W naboparopHeie. MojaenupoBaHHE€ B JKOJOTHH. MOHUTOPHUHT
OKP Y KaIOIICH Cpebl: TOKAIbHBIN, pPErHOHATBHBIN U TJT00aTbHBIMN.

3HauCHHE DKOJOTHMYECKUX 3HAHUM IS  YeJOoBeKa. JKOJOTHYECKOE
MHP OBO33PEHUE KaK OCHOBA CBA3€M YeI0BEUECTBA C MpHUpoAor. Dop MUpoBaHuEe
DKOJIOTUYECKOU KYJIBTYPhl U SKOJIOTUYECKON TP aAMOTHOCTH HACEJICHHUS.



JdemMoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBep1uios, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxemsl: «Paznensl sxonorun», «Metoapl skoaorum», «Cxema
MOHUTOP MHTa OKP Yy KaIOLIEN Cp eIbI».

JlabopaTopnass  padora «M3ydyenue  MeETOJ0B AKOJIOTUYECKUX
UCCIIEIOBAHMID) .

Tema 7. Opranusmsl u cpeaa 0OUTaAHUSA

Oxonoruyeckue GaKTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccuduxaims
AKOJIOTUYECKUX (PaKTOPOB: abMOTHYECKUE, OMOTHYECKHUE, aHTP OTToreHHbIe. O011ue
3aKOHOMEPHOCTH JIEUCTBUSI 3KoJiornyeckux gakropos. [Ipasmio munumyma (K.
[npenrens, FO. JIubux). TonepaHnTHOCT. DBpUOUOHTHBIE U CTEHOOHWOHTHBIE
OpTaHU3MBI.

AOuotnyeckue ¢akropsl. CBeT Kak sKojoruueckuit ¢axrtop. JleiictBue
Pa3HBIX YYaCTKOB COJIHEUHOTO CIIEKTPa Ha OPTaHU3MBbL. DKOJOTHUYECKHE TP YIIIbI
pacTeHWii M JKUBOTHBIX IO OTHOIIEHHIO K cBery. CurHajibHas poJib CBETa.
doTornepuoAu3Mm.

Temnepatypa kak skosiorudeckuii Qakrop. [elictBue TemmepaTypbl Ha
opranu3Msbl. [[oMKWIOTEpMHBIE © TOMOMOTEPMHBIE OPTAHU3MBbL. DBP UTEPMHBIE U
CTEHOTEP MHBIE OPTaHU3MBI.

BnaxHnocte kak skosiorndeckuit ¢akrop. [lpucnocobnenus pacteHuil K
nojiep )KaHuio BogHOTO Oananca. Kimaccudukamus pacTeHuid M0 OTHOIICHUIO K
BoJie. [Ipucnoco6ieHust sKMBOTHBIX K H3MEHEHHUIO BOJTHOTO P €KUMA.

Cpensl oOuTaHMs OpPTaHU3MOB: BOJHAs, HA3E€MHO-BO3IYIIHAs, TTOYBEHHAs,
rIyOMHHAsT  TMOANOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3UKO-XUMHYECKIe
0COOCHHOCTH Ccp el 0OuTaHus OpraHu3MoB. [ [pucnoco61eHmst OpTaHU3MOB K )KH3HI
B Pa3HbIX Cpenax.

buonornueckue putMmbl. BHemHHe W BHYyTpeHHHE pUTMbL. CyTOYHBIE U
roandHbie pUTMBL. [IpHucrmocoOieHHOCTh OPTaHU3MOB K CE30HHBIM HW3MEHEHHSIM
YCIIOBUM KU3HMU.

JKuzuennsie hopmel opranu3MoB. [lorsTHE 0 )KM3HEHHOU (hopMme. Kn3HEeHHbIE
dbopMbI pacTeHMii: AepeBbs, KyCTApHUKU, KyCTapHUYKHA, MHOTOJIETHUE TpaBbl,
oJHOJIeTHUE TpaBbl. JKuzHeHHbIe (POP MBI )KHBOTHBIX: THIP OOMOHTHI, T€OOHUOHTHI,
a’po0noHTel. OCOOEHHOCTH CTPOCHHUS B 00pa3a KU3HH.

buotnaeckue haxtopbl. Buasl OMOTHYECKHX B3aUMOACHCTBHA: KOHKY P CHIS,
XUITHUYECTBO, cuMOn03 U ero dopmsel. [lapasutusm, koomnepamus, MyTyaJInsM,
KOMMEHCAIN3M (KBap TUPAHTCTBO, HaXJICOHUYECTBO). Hetp opuueckue
B3auMOJIeCTBUSl  (Tommueckue, dopudueckue, ¢abpuueckue). 3HaAUYCHHE



OMOTUYECKUX B3aUMOJICUCTBUN ISl CYIIECTBOBAHUS OPraHU3MOB B cCpefe
oOurtanus. [Ip MHIIUIT KOHKYP EHTHOTO UCKITFOUCHUSI.

JdemMoHcTpanuu

Tabmumpl 1 cxembl: «Jkoyiornyeckue (GaxTopsr», «CBETOBOM CIEKTpY,
«IKOJOTUYECKHE TP yIIIbl )KUBOTHBIX TI0O OTHOIIEHHIO K CBETY», « TerIoKpoBHbIC
KHUBOTHBIE», «XOJOIHOKPOBHBIC JKUBOTHBIE», «DH3MOJIOTHYECKUE aJarTalu
KHUBOTHBIX», «Cpenbl oOWUTaHUS OPTAaHU3MOBY», «DBHOJIOTHYECKHE pPUTMBD»,
«Kuznennsie Gop Mbl pacTeHHiD», « KKI3HEHHBIE (HOPMBI dKUBOTHBIX », « IKOCHUCTEMA
IIUP OKOJTMCTBEHHOTO Jieca», «DKOCUCTeMa XBOMHOro jecay, «llenu nuranHus,
«XHUITHAIECTBOY, «ITapazuruzmy, «KoHkypeHus», «CumMOmo3»,
«KoMmeHcanuzmy.

OOGopynoBanue: repbapun pacTeHUNW W SKUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIUSHUIO PAa3JIMUHBIX SKOJOTHYECKHX (PaKkTopoB, TrepOapuu CBETOJIFOOUBBIX,
TEHEeNIOOUBBIX U TEHEBBIHOCIMBBIX PAaCTEHUM, CBETOJIOOMBBIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE paCTEHUsl, rep 0apur U KOJIJIEKIIUU TEI10J1 F0OUBBIX,
3UMOCTOMKHX, MOP 030yCTOMYMBBIX pACTEHUM, Yydesia NTHIl U 3Bepeil, repOapuu
pacTeHuid, OTHOCSAIIUXCS K TUrpoduTtaM, kcepoduram, Me30puTaM, KOMHATHbBIE
pacTeHus JaHHBIX T'P VI, KOJUISKIIUH )KUBOTHBIX, OOUTAIOIINX B PAa3HBIX Cpelax,
repbapu M KOJUIGKIIMU PACTEHMM U KUBOTHBIX, OOJIQJaIOIUX 4YepTaMu
P UCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUH XU3HHU, TepOapuu u
KOJUICKIIMA PACTEHWA W JKUBOTHBIX Pa3JMYHBIX KU3HEHHBIX (OPM, KOJUIICKIUN
KUBOTHBIX, YUaCTBYIOIIUX B Pa3JIUIHBIX OMOTUIECKUX B3aUMOJICHCTBUSX.

JlaGopaTtopnasi pad6ora «BrwisBieHHE NpuCIOCOOTICHU OPTAaHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTtopnasi pab6ora «BrisiBieHHe nNpuCOCOOJICHU OPTAaHU3MOB K
BIIUSHUIO TEMIIEP aTyp bI».

JlaGopaTopHasi pa6oTa « AHATOMHYECKHE 0COOCHHOCTH PaCTEHUH U3 P a3HBIX
MECT OOUTAHUS.

Tema 8. IkoJi0TrHsi BUAOB U MOMYJISIIIAIA

DOKOJIOTUYECKHE  XapaKTEePUCTHKU  momyisuuu.  [lomynsamms — kak
Omomoruveckas cucreMa. PoJib HeO THOP OJTHOCTH CP €161, PU3UIECKUX 0aPHEPOB H
0COOEHHOCTeN OMOTOTHH BUI0B B ()Op MUPOBAHUH TP OCTPAHCTBEHHOM CTP YKTYPHI
nomyJisiuii. OCHOBHBIE TIOKa3aTelu MOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTS,
BO3pacTHas W TIOJIOBas CTPYKTypa, POXKIAEMOCTh, MPHUPOCT, TEMIT POCTa,
CMEp THOCTbh, MHUTP allHsl.

Dxoyiornyeckasi CTpykrypa nomyiasiuud. OneHKka YUCIEHHOCTUA TOTTYJISIHML
JuHamuka nomyJsuuy U e€ peryisuus. buotnyeckuii moteHIMan MmomyJIsiym.
MoaenupoBaHue AMHAMUKH MOy JIsIK. Kp MBbIe p 0CTa YHCIEHHOCTH NOMY TSN
KpuBbie BbIkUBaHUS. Peryisiuus 4UCIEHHOCTH NOMYJSLMN: poJib (PaKTOPOB,



3aBUCAILNX U HE 3aBUCSIIUX OT IULIOTHOCTU. DKOJIOTHUYECKUE CTPaTErnu BUJIOB (T- U
K-ctparerun).

[TonsiTue 00 sKoJoruyecko Humie Buaa. Mectoooutanue. MHOromMepHast
MoJenb 3konorumdyeckor HUmM Jx.M. XatumHcoHa. Pa3mepsl 3KoJIOTHMYECKOM
Huu. [loTeHIManpHas U peannu3oBaHHAs HULIU.

Bua kak cucrema nomyJisiuuid. Apeaiibl BUAOB. Buapl U X KU3HEHHbBIE
CTpaTeruu. JKOJOTHUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IMOBEACHUS W MHUIpalMil >KUBOTHBIX. buomorunueckue
WHBAa3UH Yy KEP OJHBIX BUIOB.

JdemMoHcTpanuu

IToptper: Ix. . XaTunHCOH.

Tabnuupl M cxembl: «IDKOJOTMYECKUE XapaKTEPUCTUKU MOMYJISLUN,
«IIpoctpaHCcTBEHHass CTpyKTypa momnyiasauuu», «Bo3pacTHble nupamuibl
nonyaauun», «CKOpOCTb 3acelneHusi IMOBEPXHOCTH 3E€MIIM P a3JIMYHbIMU
opranusmMamun», «Moaens 3xonorndeckor Huimu Jx. M. Xatunnconay.

OOGopynoBanue: repOapun pacTeHui, KOJIJICKIIUN KUBOTHBIX.

JlaGopaTopHnasi padoTa «IIpucrnocobmeHurs ceMsiH p aCTEHUM K P aCCEJICHUION.

Tema 9. DkoJiorus co001EeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3moB. buorieHo3 u ero crpykrypa. CBsizu Mexmay
OpraHu3MaMH B OHMOIICHO3E.

Oxocucrema kKak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHAIBHBIC
OJIOKM OpTaHM3MOB B HKOCHUCTEME: TMPOAYLUEHTbI, KOHCYMEHTHI, PEIYIICHTHL
Tpoduueckue ypoBHu. Tpoduueckue menu u cetd. AOMOTHUECKHE OJIOKU
skocucteM. [TouBkl U Wbl B 3KOcHcTeMax. KpyroBopor BemecTB ¥ MOTOK SHEP U
B 3KOCHCTEME.

OcHOBHBIE TOKa3aTeIM 3KOCUCTEMBI. buomacca u np oy Kiusi. DKOJIOrMu4eCKHe
MUP aMUIBI YHCENT, OMOMACChl U SHEPTUH.

HHunamura sxocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu.
HamnpaBnennbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKieccud. llepBuuHbIC U
BTOPUYHBIE CYKUECCMM W HX MNPHUYUHBI. AHTPOIOICHHbIE BO3JICUCTBHS Ha
cykneccuu. KnnmakcHoe cooOmrectBo. bropasnoobpasue u mostHOTa Kp yroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie IKOCUCTEMBI. IKOCUCmEMbL 036D U peK. DKOCUcmembl Mopel U
0KeaHos. IKocucmemvl MyHOp, 1ecos, cmenell, NyCmblHb.

AHTpPOTIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArporeHo3. Paszmuuus
MEXIy aHTPOMOTEHHBIMU U TP UP OJTHBIMHU 3KOCUCTEMAMHU.

Ypo6oskocuctembl. OCHOBHbIE KOMIIOHEHTHI YypOoskocucteM. ['opojckas
dnopa u ¢dayna. CuHanTpomuzamus Topojckoil (aynsl. buomormdyeckoe wu
X03SIIICTBEHHOE 3HAUYEHUE arp 09KOCUCTEM U yP O0IKOCHUCTEM.



3aKOHOMEPHOCTH (JOp MUPOBAHHSI OCHOBHBIX B3aUMOJICHCTBUH OpTaHU3MOB B
skocuctemMax. Ponb kackadnozo sghpexma u 6u006-30ughuxamopos (Kuouesvix
8U008) 6 pyHKyuoHUposanuu s3xocucmem. llepeHOC YJHEPTUU U BEIIECTB MEXKITY
CMEKHBIMHU 3KOCHCTEMaMHU. Y CTOWYHUBOCTh OP TAHU3MOB, MOIYJISIIHA U 9KOCHCTEM
B YCIIOBHUSAX €CTECTBEHHBIX M aHTP OMIOTCHHBIX BO3CHCTBHIA.

Mexanu3smul 6030eticmaus 3a2pA3HeHUt PA3HbIX MUNO0B HA CYOOP2aHUIMEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbI
9KONO2UHECKO20 HOPMUPOBAHUS AHMPONO02EHHO20 6030eticmausi. Metononorus
MOHHUTOPHMHTA €CTECTBEHHBIX W aHTP OTIOTEHHBIX YKOCHCTEM.

JdemMoHcTpanuu

[Toptper: A. JIxx. Tenciu.

Tabnuupt u  cxembl:  «CTpykTypa  OuolieHO3a»,  «DKOCHUCTEMA
IIMP OKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jecay, « DyHKIMOHaIbHbIC
I'p YTl OPTAaHU3MOB B dKOCHCTEME», « KpyTroBOpOT BelIecTB B 3Kocuctemey, «L{erm
nuTaHusl (MacrOuIHas, JETpUTHAs)», «IKOJIOTUYECKas MUpaMuja YHUCED»,
«IKoJoTuYecKas mupaMua OMoMacce, « DKOJIOrHUecKas MUpaMuIa SHep TUm,
«Obpazosanue 0010Ta», «IlepBUuHas cykueccus», « BoccranoBienue neca mocie
nokapa», « DKocucTemMa o3epa», «ArpoieHo3», « KpyroBopor BemecTs U MOTOK
PHEPTHUU B arporeHo3ey, «[[pumepsr yp603KocucTEM.

OO6opynoBanue: rep 0apuu p acTeHH, KOJJIEKIIMA HACEKOMBIX, Yydena MTHIL |
3Bep eid, rep OapuH KyJIbTYPHBIX M JUKOPACTYIIIUX P ACTCHUH, aKBapUyM KaK MO/
IKOCHCTEMBI.

IIpakTuuyeckasi padora «/3ydeHne u onrucanue yp00IKOCUCTEMBIY.

JlaGopatopnasi padora «l3ydeHue pa3sHooOpasus MEIKHUX ITOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX IKOCHCTEMAX).

IKCKypcusi « IKCKypCHS B TUIIMYHBIA OWoreoreHos3 (B 1yOpaBy, Oep e3HsIK,
CIIbHUK, Ha CyXOJ0JbHBIN WM TOMMEHHBIHN YT, 03€p0, 00JI0TO)».

IKCKypcHsi «DKCKYypCHS B arpodKOcHCcTeMy (Ha TOJie WIM B TEIUIMYHOE
XO03SIHCTBO )».

Tema 10. buocdepa — riodaabHasi IKOCHCTEMA

buochepa — obOmermranerapHas o0oyiouka 3eMIIM, TA€ CYIIECTBYET WIIA
CyIlleCTBOBaJIa KM3Hb. Pa3BuTHe npencrapieHuii o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. 1. Bepnanckoro o 6uochepe. Obmactu bnochepsl 1 e€ cocra. JKusoe
BEIeCTBO OMochepsl U ero (yHKIIHH.

3aKOHOMEPHOCTH CylecTBoBaHus1 6nochepbl. OcobeHHocTH Onochepsl Kak
r100abHOM SKOCHCTEeMEBI. J[mHaMu4deckoe paBHOBecHe B oOnocdepe. Kp yroBopotsr
BEIIECTB 1 OMOTEOXMUMUYECKHUE IIUKITBI (YTIIep 0112, a30Ta). PUTMHUYHOCTH SIBJICHMIA B
oumocdepe.



3oHanbHOCTh Onochepsl. [Tonstue o Guome. OCHOBHBIE OMOMBI CYIIIH: TYHIIPA,
XBOWHBIE Jieca, CMEIIAHHBIE M IIIUPOKOJUCTBEHHBIC Jieca, CTEMH, CaBaHHBI,
My CTBIHU, TP OMUYECKHE JIECa, BLICOKOTOPbs. KituMat, pacTUTENbHbIN 1 ) KUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpykrypau QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYypPCHOTO MOTEHIMAJIa 1
onocdepHbIX QPyHKIIHIA.

JdemMoHcTpanuu

[TopTpersr: B. . Bepnanckuii, J. 3trocc.

Tabnunpl u cxembl: «I'eochepsl 3emnn», « KpyroBopoT azoTa B mpupoe»,
«KpyroBopotr yriaepoga B mpupone», «KpyroBopor kuciopoga B MNpHUPOIL»,
«KpyroBopot BoAbl B nipupoe», «OCHOBHbIE OMOMBI Ccylny, « KnuMaTuueckue
nosica 3emnm», « Tynapay, « Taira», «CMmemannblii gecy, «I1Iup oKo JIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiasy, « Tponuueckuii gecy.

OOGopynoBanue: rep 0apuu p acTeHU Pa3HBIX OMOMOB, KOJIJIEKIINH )KUBOTHBIX.

Tema 11. UestoBek u OKpy:Kawmas cpena

DKOJOTMYECKHEe KPHM3UChI U MX TpUYUHBL. Bo3jelcTBue denoBeka Ha
ouocdepy. 3arpsizHeHre BO3 Ay HOM cp eabl. OXpaHa Bo3ayXa. 3arps3HEHUE BOTHON
cpensl. OxpaHa BOAHBIX pecypcoB. Paspymienne mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3MeHeHne knumara.

AHTp ONIOTEHHOE BO3JCHCTBUE HA PACTUTEIbHBIN U )KUBOTHBIM Mup. OXpaHa
PaCTUTEILHOTO M KMBOTHOTO MHUpa. OCHOBHBIC TP HMHIMIBI OXPaHbI TP HUPOJIBL.
Kpacabie kuuru. Oco06o oxpassemble npupognbie Tepputopun (OOIIT).
borannueckue cagpl ¥ 300JI0TUUECKHE Map KH.

OCHOBHBIE TIPHHIUIIBI YCTOWYUBOTO PAa3BUTHS YEIOBEUYECTBA U IPUPOJIBL
PanmonanpHOoe  mPHUPOOMNOJB30BAaHME UM COXPAaHEHHE  OHMOJIOTHYECKOrOo
pasHooOpazust 3emin. OOmmue 3aKOHOMEPHOCTH TJ00aTBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'0 KPHU3HCa U €0 BEP OSITHBIE TTOCIIEICTBUSL.

Pa3zButHe METO0B MOHHUTOPHHIa pPa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvle ucciedo8auus nepexooa K pecypcocbepezarowell u
KOHKYPEeHmOocnocobHot sHepeemuke. buonoeuueckoe paznoobpasue u 6uopecypcei.
Hayuonanouvie ungopmayuonnsvie cucmemsi, obecneyusanowue O00CMYn K
uUHGopmayuu no COCMOAHUI OMOENbHbIX U008 u 3xocucmem. (OCHOBbI
sKopeabuumayuy 3Kocucmem u cnocob6osé 00pvoObL ¢ OUONOBPEHCOCHUIMIL
Pexoncmpyxkyus mopckux u Hazemuvix skocucmenm.

JdeMoHCcTpanuu

TaGnuiie u cxembl: «3arpsa3HeHne aTMochepb», «3arpsi3HeHue ruapochepbn,
«3arps3Henue mouBb», « [lapHUKOBBIH 2P herT», «Oc000 0XpaHsIEMBbIE ITP UPOTHBIC
TeppuUTOpUN», «MOJENN yIpaBIsieMOro MUPay.



O6opyaoBanue: pororpaduu OXpaHAEMbIX pacTeHM MU KUBOTHBIX KpacHoi
kauru Poccuiickoit @enepannu, KpacHolt KHUTH p eruoHa.



HJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOEHUS
O00y4YalNMMHUCS TpPOTpaMM CpeIHero oOmero oOpa3oBaHUs: JUYHOCTHBHIC,
MeTarp eAMETHBIE U TP €IMETHBIC.

B cTpykType TMUHOCTHBIX P €3yJbTaTOB OCBOEHUS TP OTPAMMBI 110 OMOJIOTHH
BBIJICJIEHBI CJIEAYIOLIUE COCTABIISIONINE: OCO3HAHUE 00YYaIOIIUMUCS POCCUHUCKON
rpaXXJaHCKOW UICHTUYHOCTU — TOTOBHOCTH K CAMOP a3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOINpPEACICHUIO, Haiuuue Momueayuu K OOydeHHI0 OuoioTuH,
yeneHanpaeienHoe passumue BHYTPEHHUX YOEXKIEHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH M HMCTOPWYECKUX TpaJUIUN Pa3BUTHS OMOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIXCS P YKOBOJICTBOBATHCS B CBOEH
JESATeIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKAMH, MPHUCYIIUMHU CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAIUYUE NPABO COZHAHUSL YKOTOTUIECKOU KYJIbTYpPHI,
cnocobHoCcmu cmagumsv UEIU U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIngHOCTHBIE P €3YIBTATHI OCBOCHUS ITP OTPAMMBI IT0 OMOJIOTHH JI0CTUTAIOTCS B
CIMHCTBE Y4YEOHOM M BOCIHUTATEIBHOW JEATEIbHOCTU B COOTBETCTBUH C
TP aAUIIMOHHBIMU P OCCUMCKUMH COIMOKYJILTYPHBIMHU, HCTOPUYECKUMH U Ty XOBHO-
HPaBCTBCHHBIMH IIEHHOCTSIMH, TP UHSATBIMU B OOIIECTBE MpaBWJIaMU U HOPMaMH
MOBEACHUSI W CIOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUS, CAMOBOCIWTAHUSA U
CaMOpa3BUTHS, Pa3BUTHUS BHYTPEHHEH IMMO3WIMHA JUYHOCTH, TATPHOTH3MA |
YBaXXEHUS K 3aKOHY U TP aBOTIOPSJIKY, YEIIOBEKY TPY/la U CTapIIIeMy ITOKOJICHHIO,
B3aMMHOTO YBaXXCHMsI, OCpEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIEAUIO U
TpaJaulMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon Denepannu, npupojie u
OKD Y>KaroIlen cpene.

JIugHOCTHBIE pe3yJbTaThl OCBOCHUA ydeOHoro mnpemmera «buomorusm»
JTOJTKHBI OTP a>KaTh TOTOBHOCTh U CITOCOOHOCTH 00YUaOIIMXCsl P YKOBOICTBOBATHCS
chopMUPOBAHHON BHYTPEHHEH ITO3WIIMEH JHUYHOCTH, CHCTEMOW IIE€HHOCTHBIX
OpUEHTAIul, TO3WTUBHBIX BHYTPEHHHX YOEXKICHH, COOTBETCTBYIOIIHX
TP aAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PaCHIMPEHUE JKU3HEHHOTO
OTIBITA W OTBITA JAESITEIILHOCTH B MPOIECCE P EATU3AMN OCHOBHBIX HAIp aBJICHUM
BOCIIUTATEIbHOMN AEATENBLHOCTH, B TOM YHCII€ B YACTH:

1) rpaskaaHCKOr0 BOCIIUTAHUSA:

c(op MUPOBAHHOCTH I'p AXKAAHCKOH MO3UITMH 00YUaOIIEr0ocs KaK aKTHBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUHUCKOTO OOIIEeCTBA;

OCO3HAaHHE CBOMX KOHCTUTYITMOHHBIX MIPaB 1 00s3aHHOCTEHN, yBKEHHE 3aKOHA
U TIPaBOMOP /KA,



TOTOBHOCTB K COBMECTHOM TBOP UE€CKOM JIEITEIbHOCTH TP U CO3JIaHUH yYEOHBIX
MPOCKTOB, PEIICHUM Y4YE€OHbIX U T[IO3HABATEIbHBIX 3aJ1a4, BbHINOJHEHUU
OMOJIOTUYECKUX IKCIIEP UMEHTOB;

CIIOCOOHOCTh OTPENENsITh COOCTBEHHYIO TMO3MIMI0 [0 OTHOIIEHUIO K
SIBJICHUSIM COBP EMEHHOM KU3HU U OOBSICHATH €&

YMEHHUE yYUYUTHIBATh B CBOUX JICUCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJICH C Pa3HBIMU yOSXKICHUSIMU, KyJIbTYPHBIMU IICHHOCTSIMU U
COI[MAJILHBIM TOJI0KEHHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBINOJIHECHUA
y4eOHBIX, TO03HABATEIIBHBIX M HCCIEAOBATEIbCKUX 3ajad, YBaKUTEIbHOTO
OTHOIIIEHUS K MHEHHIO OIIMOHEHTOB MPHU OOCYXJICHUH CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJEp KAHMUS;

FOTOBHOCTh K TYMAHUTAP HOM U BOJIOHTEP CKOM JESITENBbHOCTH;

2) IAaTPMOTHUYECKOT0 BOCTIMTAHUSA:

chop MUPOBAHHOCTH P OCCHMCKOM TpaK1aHCKOW HICHTUYHOCTH, TATPUOTH3MA,
YBa)KE€HHS K CBOEMY Hap 0]1y, 4yBCTBa OTBETCTBEHHOCTH niep €11 PoinHOM, TOp 1ocTH
3a CBOM Kpai, cBOX0 PoauHy, CBOU S3BIK U KYJIBTYPY, IPOILLIOE U HACTOSAILIEES
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;

IIEHHOCTHOE OTHOUIECHUE K TP UP OJTHOMY HACIEIUIO U TAMSITHUKAM PP ObI,
JNOCTWXKEHUSIM Poccun B HayKe, UCKYCCTBE, CLIOPTE, TEXHOJIOTHUAX, TPYE;

CHOCOOHOCTh OIIGHMBATh BKJIAJ POCCHMCKHUX YUYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJOTWH, TMOHMMAaHWS 3HAYCHHS OWOJIOTMM B TIO3HAHWU 3aKOHOB
MIPUP OJIBI, B )KM3HM YEJIOBEKAa M COBPEMEHHOTO OOIIECTBA;

ujeiHas yOexaEHHOCTh, TOTOBHOCTh K CIyXEHHIO U 3amure OTedecTna,
OTBETCTBEHHOCTh 3a €ro Cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHHE AYXOBHBIX LIEHHOCTEN P OCCUMCKOTO HAPOa;

c(opMHUP OBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHUS;

CIOCOOHOCTh OIICHMBATh CUTYAIlMI0O W MPHUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYACHh HA MOPaJIbHO-HP ABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JUYHOTO BKJIa/1a B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM P OJUTENAM, CO3/IAHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO IIPUHATUS LEHHOCTEM CEMEWHOM JKW3HU B COOTBETCTBHM C
TpaauuusiMu HapoaoB Poccnu;

4) 3cTeTUYeCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYasl ICTETUKY OBITa, HAYYHOTO U
TEXHHUYECKOTO0 TBOPUECTBA, CIIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHUE SMOLIMOHATBHOT0 BO3ICUCTBUS )KUBOU MPUP OBl U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIP KEHHIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMIICHUE
P OSIBIISITH KAUECTBA TBOP UECKOU JIMUHOCTH;

5) ¢puznveckoro BOCNUTAHUA, (POPMUPOBAHUSA KYJbTYPbI 310POBbS H
IMOLUMOHAJIBLHOTO 0JIAT OOy YHUA:

MOHUMAaHKUE U p €aIn3aliys 3J0pOBOro 1 06€30MacHOro 00pasa )KU3HU (310pOBOE
MUTaHKUE, COOTI0ICHUE TUTUEHUYECKUX TP aBWJI M HOPM, COaTTaHCUP OBAaHHBIN PEKIM
3aHATUM W OTAbIXa, peryiaspHas (Qunueckass aKTHUBHOCTh), Oe€peXHOrO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3]10p OBBIO;

MMOHMMAHUE [IEHHOCTHM TMPaBWI HWHIUBUIYAJIbHOTO M  KOJIJIEKTHUBHOIO
0€30MacHOT0 MOBEACHUS B CUTYalIUsAX, YTI'P O’KAIOIINX 30D OBbIO U KU3HU JIIOJIEH;

OCO3HAHWE MOCIEICTBUM U HEMPHUATHS BPEIHBIX MPUBBIUEK (YIIOTp eOJICHUS
aJIKOTOJIsl, HAP KOTUKOB, Ky CHHUS);

6) TPy10BOT0 BOCIIMTAHUSA:

TOTOBHOCTb K TPYY, OCO3HAHHE LIEHHOCTH MacTep CTBa, TPy A0JIOOUE;

TOTOBHOCTh K AKTHBHOMW JESITEILHOCTH TEXHOJIOTMYECKOW M COILMAJIBbHOU
HAIIp aBJICHHOCTH, CIIOCOOHOCTh MHULIMUP OBaTh, TNIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATh TAKyIO JIEITEIbHOCTD;

MHTEpPEC K pa3auuHbIM cepamM mpodeccHoHaTbHON ASSITeNbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOpP Oyaymiell mnpodeccud W peaau30BbIBATH
COOCTBEHHBIC )KU3HEHHBIE TUTAHHI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BaHHIO Ha
P OTSIKEHUU BCEN KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIUTAHUS:

HKOJIOTHUYECKHU LIEIECO00pa3HOE OTHOIICHHUE K P UPOJIE KaK UICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIll€CTBOBaHHS;

MOBBIIICHUE YPOBHS DKOJOTHMYECKOW KyJIbTYphl: IMPHOOPETCHHE OIIbITa
IUIAHUPOBAHUSI MOCTYNIKOB W OUEHKH HMX BO3MOXHBIX MOCIEICTBHA JIs
OKp Y>KaIOIIEN CPEbI;

OCO3HAHME T100aJBHOTO XapakKTepa dKOJOTHYECKUX MpOoOJieM U MyTell HX
pelieHus;

CIIOCOOHOCTh UCIIOIB30BaTh MPUOOPETAEMbIE P U U3YICHUH OMOJIOT MM 3HAHUS
U yYMEHHS TIpU pEIIeHHd mpoOsieM, CBA3aHHBIX C  palMOHAIBHBIM
P UP OJIOTIONB30BAaHUEM  (COONTIOJIEHME TpaBWJI  TOBEACHHWS B MPHUPOJIE,
HAMpaBJICHHBIX HAa COXPAHEHHE PABHOBECHUS B 3KOCHUCTEMAX, OXPaHy BHJIOB,
AKOCHCTEM, Orocheps);

AKTUBHOE HENP USTUE JEUCTBHUM, NP UHOCSIIUX BPEl OKPYKAOLIEW IPUP OHOU
cpene, yMEHHE TP OTHO3UPOBATH HEOIArOTPUATHBIE YKOJIOTHYECKHE TIOCIIEICTBUS
TP €JIP UTHUMAEMBIX JICCTBUM U NP €10TBP ALIATH UX;



HAJIMYWE Pa3BUTOr0 SKOJIOTHYECKOTO MBIIIICHHS, SKOJIOTHIECKOH KYJIBTYPHI,
OTIBbITa JeSATEITLHOCTH IKOJIOTHYECKOU HaIp aBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTLCS UMH B TO3HABATEIBbHON, KOMMYHUKATHUBHOM M COIMAJIBLHOM
NP aKTUKE, TOTOBHOCTH K YYACTHIO B IMP aKTHUECKOM JIeATETLHOCTH YKOJI0 THUECKOM
HAIp aBJICHHOCTH;

8) HeHHOCTH HAYYHOT O NMO3HAHUS:

cOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKH M OOIIECTBEHHOW TP aKTUKH, OCHOBAHHOT'O Ha JHAJIOre
KyJBbTYP, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIHLTYPHOM MHPE;

COBEPIIICHCTBOBAHHE S3BIKOBOW M YHTATEIbCKOW KYJIBTYpPhI KaK CpeICTBA
B3aMMOICHCTBUS MEXIY JIFOAbMH U ITO3HAHUS MHpPa;

MOHMMAaHUE ChenuPuKd OHOJIOTHMM KaK HayKd, OCO3HaHHS €€ pPOJIU B
GbOpMHPOBAHUH PaIMOHATIBHOIO HAYYHOTO MBIIDICHUS, CO3JaHUU IIEITOCTHOTO
Ip eCTaBIIeHUsT 00 OKpY’KaIoIeM MUPE KaK O CIMHCTBE IPHPOJIbI, YeJIOBEKa U
oO1iecTBa, B TMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHHH IpoOiIeM
COXpaHEHUS P UP OTHOTO paBHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JJISI COBPEMCHHOW ITMBYIIM3ALIHN:
oOecIieueHrsI HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JaHUE Iep CIIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh PECypCHbIE MPOOJEMBI P a3BUTHA
YeJIOBEUECTBA, TOUCKA ITyTEH BBIXO0Ja U3 II100aTbHBIX IKOJOTHUECKUX Ip 00IeM 1
oOecrieucHHsT  Iepexoja K  YCTOWYMBOMY  Pa3BHTHIO, PalldOHAJIBHOMY
WCIIOJIb30BAHMIO TTPHUPOJHBIX PECYypcoB M (HOPMHUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJIOTUYECKUX 3HAHUM B IEIIX
MOBBIIICHUST OOIIel KyJbTYpPhl, CCTCCTBEHHO-HAYYHOW T'PaMOTHOCTH, KakK
COCTaBHOM YacTH (PYHKIIMOHAIIHLHOM I'PaMOTHOCTH 00ydJaromuxcs, GopMupyemoit
P Y U3y9YCHUH OMOJIOTHH;

MOHUMAaHKE CYITHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHM WCIIOJIB30BaTh MOJy4YaeMble 3HAHUS MJIsI aHaiu3a |
OOBSICHEHUS SBJICHUM OKP Y>KAIOIIEro MUPa U TP OUCXOJAIINX B HEM HM3MEHEHMI,
yMEHHUE JeNaTh OOOCHOBAaHHBIC 3aKIIIOYEHHS Ha OCHOBE HAay4YHBIX (PaKTOB U
UMEIOIIUXCS JJAHHBIX C IEeTbI0 TTOJIYUYEeHHUS I0CTOBEP HBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIHHO WCMOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus mpooOIeM B peallbHbIX JKU3HEHHBIX CUTYAIlUsIX;

OCO3HAaHME IIEHHOCTH HAY4YHOMW ACSITETbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
NP OCKTHYIO U UCCIIEIOBATENBCKYIO A TEIFHOCTh MHANBUAYATBHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpEephIBHOMY OOpa30BaHHUIO W
caM000pa30BaHMI0, K AKTHBHOMY TMOJYYEHHUIO HOBBIX 3HAHUW MO OWOJIOTHH B
COOTBETCTBUH C KU3HEHHBIMU MOTP €OHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATbBI

MeranpenmerHbie pe3yabTaTbl OCBOEHHs yueOHOTO npeamera «buosorusny
BKJIIOUAIOT: 3HAa4uMble sl (POpMHUpPOBAHHUSA MHUPOBO33PEHHUS OOYYAIOLIHXCA
MEXIMCUUIUIMHAP HbIE (MEXIIP EIMETHBIE) OOIIIEHAYUYHbIE TOHATHUS, OTP a’KaIOIIUE
HEIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CcHeuu(uKy METOJO0B IO3HAaHWS,
UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEPTHUS, SBJICHUE, P OLIECC,
cUCTeMa, Hay4HbIH (aKT, MpHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUs,
uccien0BaHue, HaOII0eHIE, U3MEPEHHE, IKCIIEP UIMEHT U JP YTUeE); yHUBEP CAJIbHBIC
yueOHble JIeHcTBHS (TIO3HABAaTEIbHbIE, KOMMYHHMKATHBHBIC, PETYJISTUBHBIC),
obecreunBarome Gop MUpOBaHHE PyHKIUOHATBHON I'PaMOTHOCTH U COLIMAJIBHON
KOMIIETEHIIMM ~ OOy4Yaroluxcs; CIOCOOHOCTh OOy4YarolUXcsd HUCHOJIb30BaTh
OCBOEHHBIE MEXIUCIUIUIMHAP HbIE, MUP OBO33PEHUYECKUE 3HAHUS U YHUBEP CajIbHbIC
y4eOHbIe IEHCTBUS B MIO3HABATENILHON U COLIMATLHOM TP AKTHKE.

B pe3yinbraTe u3yueHus OMOJOTHN HA YP OBHE CP €IHET0 00111eT0 00pa30BaHuUs
y oOyuaromnierocss O0yayT chopMUpOBaHBI IMO3HABATEIbHBIE YHUBEP CAJILHBIC
y4ueOHbIe JIeHCTBHS, KOMMYHUKATUBHBIC YHUBEpCaJbHbIC y4eOHBIC ICUCTBUS,
peryJIsSTUBHBIC YHUBEP CATbHBIC yUeOHbIE IEHCTBHS, COBMECTHAS 1€ TEIBHOCTD.

MeranpenMerHble pe3yiabTaTbl OCBOCHHUS IMPOTPAMMBI CPEIIHEro OOIIero
00pa3oBaHus JOIKHBI OTpakKaTh:

OgBilajleHlie  YHHMBEPCAJbHBIMM  Y4eOHBIMHM  MO3HABATEJIbHBIMH
NEeUCTBUAMM:

1) 0a30BbIe JIOTHYECKHE NECTBUA:

CaMOCTOSITENbHO  (OPMYJIMPOBATh W AKTyaJIU3UpPOBaTh  MpoOJieMy,
paccMaTpHBaTh €€ BCECTOP OHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWUN MPHUEMBI JIOTUYECKOTO MBIIILICHUS
(aHanu3a, cCMHTE3a, CpaBHEHUS, Kllaccudukauu, 0000IeHus ), paCKPhIBATH CMBICI
OMOJOTHYECKUX MOHATUH (BBIACTATH UX XapaKTepHbIC P U3HAKH, YCTaHABIUBATH
CBSI3H C JP YTUMH MMOHSATUSIMHU);

OTIpENeNsATh UENU JeATEIPHOCTH, 3allaBas MapaMeTpbl U KPHUTEPUU HX
JIOCTHKEHHUS, COOTHOCHTD Pe3yJIbTAThl JEATEILHOCTH C TIOCTABIICHHBIMH LIEIISIMU;

UCMOJIb30BaTh OMOTOTUYECKUE TOHATHUS U151 O0BACHEHUS! (PAKTOB U SIBJICHUI
YKABOU TP UP OJIbI;

CTPOUTH JIOTHMYECKHE paCCYXXIeHHsS (MHIyKTUBHBIC, JICTyKTUBHBIC, IO
aHAJIOTHH), BBISABIISITH 3aKOHOMEPHOCTH W IPOTHUBOPEYHUS B PaCCMaTPUBAEMbBIX
SIBIICHUSX, (JOPMYJTUPOBATh BHIBOJIBI M 3aKJIFOUCHUS;

P UMEHSTh CXEMHO-MO/IEJIbHBIE CP €/1CTBA JJ151 [TPEJICTaBJICHUS CyI11€CTBEHHbIX
CBSI3¢H W OTHOIICHWH B M3yYaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TaKKe
NP OTHUBOPEYHIA PA3HOTO POJA, BBISBICHHBIX B Pa3IMYHBIX WH(POPMAIMOHHBIX
UCTOYHHKAX;



pa3palarbiBaTh IUIAH PELICHUs NpOOJIeMbl C YUETOM aHAIU3a UMEIOIIUXCS
MaTep MaJIbHbIX U HEMATEP HaJIbHBIX P ECYP COB;

BHOCHUTB KOPPEKTUBBI B IESITEIILHOCTD, OLIEHUBATH COOTBETCTBUE P €3YJILTATOB
LENSAM, OLICHUBATh P UCKHU NOCIIEICTBUM JAEATEIBbHOCTH;

KOOP AUHUPOBATH U BBITIOIHATH Pa0OTy B YCIOBUAX P €aJIbHOTO, BUP TYaJIbHOTO
Y KOMOWHHP OBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP U PELICHNUHN KU3HEHHBIX P 001eM.

2) 0a30BbIe UCCIENOBATEIbCKHE H1eHCTBUA:

BJIaJIETh HABBIKAMU YU€OHO-HCCIIEI0BATEIbCKOM U P OEKTHOM JIEATEIbHOCTH,
HaBbIKAMU  paspeuieHus: MnpooseM, CHOoCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOUCKY METOJIOB P €LIECHUS [P AKTUYECKHX 3a/1a4, [P UMEHEHHIO
Pa3JUYHBIX METOJIOB NTO3HAHUSI;

UCIIOJIb30BaTh PAa3jMYHbIC BUIbl ACATEIBHOCTU M0 IOJYYEHHIO HOBOIO
3HaHUS, €r0 WHTEPIpeETalrU, NPeoOpPa3OBaHUI0 M TMPUMEHEHHIO B YUYEOHBIX
CUTYyallMsIX, B TOM YHCII€ IPU CO3JaHUN YUEOHBIX U COIMATIbHBIX MPOEKTOB;

(dbopMHpOBaTh HAYUHBIN TUIT MBIILICHUS, BIaI€Th HAYYHOUN T€p MUHOJIOTHEH,
KJIFOUEBBIMU MMOHATUAMHU U METOJIAMH;

CTaBuTh W (OPMYJUPOBATH COOCTBEHHBIE 3aJaud B OOpa3oBaTeIbHON
JEATEIbHOCTH U JKU3HEHHBIX CUTYyalHsIX;

BBISBJIATh [P UUMHHO-CIEACTBEHHBIE CBSI3U M AaKTyaJlW3UpOBATH 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ P EMIEHUS, HAXOIUTh apTyYMEHTHI JIJIS1 IOKA3aTENbCTBA CBOMX
YTBEPKACHUH, 3a1aBaTh NapaMETPbl U KPUTEP UU P ELIECHUS;

AHAJIM3UPOBATh TOJYYEHHBIE B XOJE PEIICHHUS 3aJla4d PE3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IIP OTHO3UPOBATh N3MEHEHHNE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAaLMsIM, OLIEHUBATh [P UOOP €TEHHBIH OIIBIT;

OCYILECTBIISITh LIEIEHATP aBIEHHBIN MOUCK TepEeHOca CPEICTB U CIOCOO0B
JecTBUS B NP OPECCHOHATIBHYIO CpEay;

yMETh NEPEHOCUTh 3HAHUS B IMO3HABATENBHYIO U MpPaKTHYECKYIO 00JiacTu
KU3HEEATEIIbHOCTH;

yMETb UHTErpHUpOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJIEU, MpeEAJiaraTb Op UTHHAJIbHBIE MOXO/bl U P EIIEHUS,
CTaBUTb NMPOOJIEMBI U 3aJ]a4H, JAOIYCKAIOIINE aJbTep HATUBHBIC P CLICHUS.

3) padora ¢ undopmanueii:

OpHMEHTUPOBATHCA B Pa3JIUYHBIX UCTOUYHUKAX HH(OP MALIUH (TEKCTE y4eOHOro
nocoOusi, HAaYYHO-NOMYJISIPHOW JUTEpaType, OHOJOTMUECKUX CIOBapsX H
CIIpaBOYHUKAX, KOMIIBIOTEpHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHAaIU3UPOBATH
UH(POPMALIMIO pa3IMYHBIX BUAOB U (OPM Mp €1CTaBICHUS, KP UTUUECKU OLIEHUBATD
€€ TOCTOBEPHOCTh U HETIP OTUBOP E4UBOCTb;



dbopMyMpoBaTh 3aNPOCHl M MPUMEHSTH Pa3JIUYHbIC METOIbI IPU TIOUCKE U
oTOOope Onosornyeckoi nHGOpMaluu, HEOOXOAUMOM 1Sl BBIIIOJTHEHHS Y4YEOHBIX
3aj7ay;

npuOOpeTaTh OMBIT HCHOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIIIEHCTBOBATh KyJIbTYpPy aKTUBHOTO UCTIOIb30BAHUS P a3TTUUHBIX
MIOVICKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh ONTUMAIbHYIO (GOpMY  IpEaCTaBICHUS
ounonoruueckoit uuopmarmu (cxemsl, rpaduku, AUarpamMmbl, TAOIUIIBI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KaudyecTBE CpeacTtBa mpu pabdbore ¢
Oouosiornyeckoil uHPOpMaLUel: MNPUMEHITh XUMHUYECKUE, (QU3UUYECKHEe U
MaTeMaTUYECKHUE 3HAKW U CUMBOJIBI, (hOpMYIIbl, aO0OpeBUaTypy, HOMEHKIATYpPY,
UCMOJIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CpE/ICTBA
HATJISITHOCTH;

BJIAJIeTh ~ HAaBBIKAMU  pACIO3HABaHWS W 3aIIUTBl  WHGOPMALWH,
uH(GOP MAITMOHHOM 0€3011aCHOCTU JTUYHOCTH.

OgiiajieHnie yHUBEPCAJILHBIMH KOMMYHHKATHBHBIMH J1HCTBUSIMH:

1) oOmenue:

OCYIIECTBIISATh KOMMYHUKAIIMU BO BCEX c(hep ax KU3HU, AKTUBHO yIaCTBOBATH
B JIMAJIOTE WIU JUCKYCCHH MO CYIIECTBY 0OCYKJIaeMoil TeMbl (yMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJICHUS OTHOCHTEIHHO BBHITIOJHEHUS TIpE€1IaraeMon
3a/1a4¥, YUYUTHIBATh MHTEPECHI M COTIACOBAHHOCTH MO3UIMN P YTHUX YYACTHUKOB
JIHaIora Win JUCKYCCUN);

pacrno3HaBaTh HEBEpOajbHbIE CpEIACTBA OOIICHMS, MMOHUMATh 3HAUCHUE
COLMATIbHBIX 3HAKOB, IPEIMOCHIJIOK BOSHUKHOBEHHS KOH(IHUKTHBIX CHTYAaIlWi,
YMETh CMATYaTh KOH(IMKTHI U BECTH TIEP ETOBOPBI;

BJIAJICTh Pa3JMYHBIMU CIIOCOO0AMU OOIIECHUS U B3aUMOJICUCTBUS, IOHUMATh
HaMep CHUS Jp YTUX JIIO/IeH, TP OSIBJISATh YBAKUTEIbHOE OTHOIICHUE K COOECeTHUKY
1 B KOPPEKTHOU opme GopMyJITUPOBATh CBOW BO3P a)KCHHS,;

pa3BEPHYTO U JIOTUYHO H3J1araTh CBOIO TOUYKY 3PEHHS C HCIIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAsI 1eAITeJIbHOCTD:

MOHUMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U WHIUBUITY AJIbHOM
paboThI P U P CIICHUH OMOJIOTHIECKOM Ip 00J1eMbI, 000CHOBBIBATH HEOOXOTMMOCTh
P UMEHEHUS TP YIITOBBIX ()OP M B3aMMOICUCTBUSA MPU P ECIICHUN YUeOHOU 3a1a4H;

BBHIOMpATh TEMAaTUKYy M METOJbI COBMECTHBIX JCHCTBHUN C y4€TOM OOIIMX
MHTEP €COB U BO3MOXKHOCTEH Ka)X/10r0 uJieHa KOJIJIEKTHBA;

OpUHUMATh 1€MW  COBMECTHOM  JI€ATeTHbHOCTH, OpPTaHHW30BBIBATH W
KOOPJUHUPOBATh JICUCTBUS IO €€ JOCTWKEHHUIO: COCTaBJIATh IUIAH JCUCTBUM,



pacnpenensiarb poju ¢ Y4éTOM MHEHMH YYaCTHUKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM PabOTHI;

OIICHMBATh Ka4€CTBO CBOET0 BKJIa/1a U Ka)K10T0 Yy4aCTHUKA KOMaH/1bl B OOILIMIA
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEP USIM;

IpemiaraTb HOBBIE MPOEKTHI, OLIEHMWBATh HAEHU C IO3WLIHUA HOBH3HBI,
Op UTHHAJILHOCTH, P aKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TMO3UTHUBHOE CTPATETUYECKOE IIOBEACHUE B PAa3JIMYHBIX
CUTYyalMsIX, P OSIBJISITH TBOPUECTBO U BOOOpaxeHHe, ObITh MHUIIMATUBHBIM.

OBj1aieHHe YHMBEPCAJbHBIMH PEryJATHBHBIMU AeCTBUAMU:

1) camoopranuszanus:

UCMOJIb30BaTh OWOJOTMYECKUE 3HAHUS JJIs BBISBICHUS MPOOJIEM M UX
pellIeHUs B )KU3HEHHBIX U YUE€OHBIX CUTYalMsIX;

BBIOMpATh HA OCHOBE OMOJOTMYECKUMX 3HAHUM LENEBbIE W CMBICIOBbBIC
YCTAHOBKH B CBOMX JEHUCTBUAX M MOCTYNKAaX MO OTHOLIECHUIO K KWUBOW P HUPOJIE,
CBOEMY 3J0POBbIO U 37J0POBbIO OKP YKAIOIIUX;

CaMOCTOSITEJIBHO OCYIIECTBIIATH IMO3HABATEIBHYIO NEATEIbHOCTD, BBISABIATH
np 00JeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7a4u B 00p a30BaTeIbHON
JEATEIbHOCTH U JKU3HEHHBIX CUTYalHsIX;

CaMOCTOSITETIbHO COCTABJISITh IJIaH PEIICHUS TPOOIEMBI C y4ETOM UMEIOIITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TP €IMOYTCHHUIA;

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

pacHIMpsTh paMKi y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX TP €MTOYTEHHUIA;

JenaTh 0CO3HaHHBIN BRIOOP, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTh 32
pelieHue;

OIICHUBATh MPHUOOP ETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIHPOKOW IPYAUIMU B
pa3HbBIX 00JIaCTSIX 3HAHUW, TMOCTOSIHHO TOBBIINIATH CBOM O0OOpa3oBaTelbHbIA U
KYJIbTYPHBIA YP OBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CUTyalHsM, BHOCUTb KOPPEKTUBBI B JIESATCIBHOCTD,
OLICHUBATh COOTBETCTBUE P E3yJIbTATOB LIEIAM;

BJIAJ€Th HABBIKAMHU [IO3HABATENIbHOM peduieKcuu Kak  OCO3HaHWs
COBEPILIAEMBIX JCUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTaTOB M
OCHOBaHMMU, UCMOJIb30BaTh NPUEMBI pEeIIEKCUU I OLIEHKU CUTyalldu, BbIOOpa
BEPHOT'O P EILICHHUS;

YMEThb OLICHMBATh PUCKA M CBOECBPEMEHHO IIPUHUMATH PEIICHHA 10 HX
CHW)KECHHIO;

IIPUHUMATh MOTHMBBI M aApPTYMEHThl JIPYIUX IPU AaHAJIMU3€ pPE3YJIbTAaTOB
NEATEINbHOCTH;



3) npuHsTHE CeOA U APYIHUX:

IpUHUMATh ce0s, MOHUMAsi CBOU HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apPTYMEHThl JPYIUX IPHU AaHAJIMU3€ pE3YJIbTAaTOB
NEATENbHOCTH;

NpHU3HABaTh CBOE MPABO U IIPABO APYTHX HA OLIUOKH;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C MO3UIMU APYroro YeIoBeKa.
HPEJMETHBIE PE3YJIbTATDI

[IpenmerHble pe3yabTaTbl OCBOEHUS COAEpIKaHHUS Y4YE€OHOTO IIpeaMeTa
«buonorus» Ha yrayO0JaEHHOM YypOBHE OpPHUEHTUPOBAHBI Ha oOOecrmeyeHHe
npoduiabHOoro oOyueHuss oOywaronmxcs Ouosoruu. OHU  BKIIHOYAIOT:
cneurduyeckue s OM0I0TUN HaYyYHbIE 3HAHUS, YMEHUSI M CTIOCOOBI ACHCTBHIA 1O
OCBOEHMIO, UHTEPIIPETALIMH U NP €0OPA30BaAHUIO 3HAHUM, BUABI JESITEIbHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U UX MPUMEHEHHIO B Pa3JIMUHBIX YUEOHBIX, a TAKKE B
pealbHbIX KU3HEHHBIX cUTyauusx. [IpeamerHbie pe3ynbTaThl Hp €ACTaBIEHBI 10
rojaM U3y4eHHUs.

[IpenmerHblie pe3yabTaThl OCBOEHUS yueOHOTO npeamera «buonorus» B 10
Kaacce TOJKHBI OTPaXKaTh:

COpMHUPOBAHHOCT, 3HAHUH O MeCTeé U pOJu OHOJIOTMU B CHUCTEME
€CTECTBEHHbIX HayK, B (DOpMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpa, B
NO3HAHUM 3aKOHOB TMPHUPOJABI M  pElIeHHMH NpoOJeM paluOHAILHOIO
P UP OJIONOJIB30BAHUS, O BKJIAJI€ POCCUHUCKUX U 3apyOEXKHBIX YUEHBIX B pa3BUIUEC
OuoJIoTHUN;

BJIaJICHUE CHUCTEMOM OMOJIOTUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOTMOJIAraronMe OUOJIOTUYECKHE TEPMUHBI M TOHATHS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHNUE,
HACJIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U pPa3BUTHE), OMOJOTUYECKUE TEOPHUU
(xnerounas reopus T. [lIBanna, M. lllneiinena, P. BupxoBa, Xxp oMmocomMHas Teopust
HacinenctBeHHoctd T. Moprana), yuenns (H. WM. BaBunoBa — o 1eHTpax
MHOT000pa3us U I OUCX OXKIECHUS KyJIbTYPHBIX paCTEHUH ), 3aKOHBI (€IMHO00pa3usl
MOTOMKOB TEPBOTO MOKOJEHUS, PACIICIJICHUSI, YUCTOTHl TaMET, HE3aBUCHUMOIO
HacinenoBanus I'. MeHaensi, TOMOJIOTHUECKMX PSJIOB B  HACIEICTBEHHOU
n3meHunBoctyd H. Y. BaBunosa), mp MHIMIBI (KOMIUIEMEHTAP HOCTH);

BJIaJICHHE OCHOBHBIMM METOJAMH HAyYHOTO MO3HAHUS, UCIOJb3YEMBIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX KHUBBIX OOBEKTOB (OMHCAaHHE, W3MEpECHUE,
HaOJIF0/IeHue, IKCIIEP UMEHT);

YMEHUE BBIJIEIATh CYLIECTBEHHbIE NP U3HAKU: BUP yCOB, KJIIETOK P OKAPUOT U
DYKAapHUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPTAaHU3MOB, B TOM YHUCIE
OakTep uii, rp UOOB, p ACTEHUM, Y)KUBOTHBIX U YEIT0BEKA, CTP OCHUS OPTAHOB U CUCTEM
OpTaHOB pacCTEHUH, XUBOTHBIX, YEIOBEKa, MPOIECCOB >KU3HENEATEIHLHOCTH,



P OTEKAIOIIUX B OpTaHU3MaX PacTCHUM, )KUBOTHBIX U YeNTOBEKa, OMOTOTHYECKUX
P OLIECCOB: 0OMEHA BEUIECTB (METa0O0IU3M), [P EBP ALIEHUS SHEPTUHU, Op OKEHUS,
aBTOTPO(HOTO U TeTep OTPO(PHOr0 THUIIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, Meii03a, raMeToreHe3a, IMOp oreHesa, MoCTIMOP MIOHAILHOTO P a3BUTHS,
pa3MHOXKEHUS, HHIUBUAYAJIBHOTO  Pa3BUTHA oOpraHu3Ma (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T'€TEp 031Ca, UCKYCCTBEHHOTO 0TOOpa;

yMEHHE yCTaHaBJIMBATh B3aUMOCBSI3U MEXAY OpPTaHOUIAMH KIETKH M UX
GYHKIUSIMU, CTPOEHHEM KJIETOK pas3HbIX TKaHeW M UX (PYHKUUAMH, MEXKIY
OpraHaMH W CHCTEMaMH OPTaHOB y PAaCTCHUH, KUBOTHBIX M YEIOBEKa M WX
GYHKIUSIME, MEXIY CHCTeMaMH OpPTaHOB M HMX (YHKIUSMHU, MEKIY dTaramMu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OP TAaHU3MOB,
TanaMu 3MOPHUOHATBHOTO Pa3BUTHUS, TEHOTUNIOM U (EHOTUIIOM, (PEHOTHIIOM U
dbaxkTopamu cpenpl OOUTAHUS;

YMEHHE BBISBIISITh OTJIUYUTEIBHBIC TP U3HAKU KUBBIX CHCTEM, B TOM YHCIIC
pacTeHuil, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIO0JIb30BaTh COOTBETCTBYIONINE apPTYMEHThI, OHWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl JIOKa3aTeIbCTBA POJICTBA OPTAHU3MOB P a3HBIX
CHCTEeMAaTHYECKHUX TP YIIIT;

yMEHHE peniaTh OMOJIOTHYECKHE 3a]1a49H, BBISBISTH IPUINHHO-CIIC/ICTBEHHBIC
CBSI3HM MEXTy UCCIIEAYEMBIMU OMOIOTHYECKUMU TP OTIECCAMU U SIBIICHUSIMHU, JIeaTh
BBIBOJIBI U TTPOTHO3BI HA OCHOBAHHH ITOJTYUYECHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHIATH JIaOOpATOPHBbIE U TMpaKTUYecKue padoThl, coOI0AaTh
npaBuia npu padbore ¢ yueOHbIM U J1a00paTOp HBIM 000Dy I0BaHUEM;

YMEHHE BBIJBUTaTh THUMOTE3bI, MPOBEPATh HX OKCIEPUMEHTAIbHBIMU
cpencrBaMu, (GOpMYJMPYS 1EIb HCCIECIOBAHUS, AaHAJIU3UPOBATH IOJyYCHHBIC
pe3yabTaThl U JeNaTh BHIBOJIBL;

YMEHHUE y4acCTBOBAaTh B y4EOHO-HCCIENOBATENbCKOM paboTe Mo OuoIoTHH,
HKOJIOTHH U MEIUIIMHE, MPOBOJUMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh TOJYUYEHHbIE pPE3ydbTaTbl HAa  yYCHHYECKHX
KOH(Ep CHIINAX

YMEHHUE OIICHMBATh JTUYECKUE AaCIEKTHl COBPEMEHHBIX HCCIEIOBAHHUI B
oOnactu OMOIOrUM U MEIUILIMHBI (KJIOHUPOBAHUE, UCKY CCTBEHHOE OTLIIOI0TBOPEHHE,
HAIp aBJIEHHOE N3MEHEHUE T€HOMA U CO3/IaHUE TP AHCTCHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oymymiei mpodeccnoHanbHON
JEATeIbHOCTH B 001aCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEp MHAPHH,
CEIIbCKOT'0 XO3SMCTBA, MUIIEBOM P OMBINIICHHOCTH, YIyOJIsTh TO3HABATCIILHBIN
WHTEp €C, HATp aBJICHHBIN HA OCO3HAHHBIN BHIOOP COOTBETCTBY OMIEH Mp 0heccuu u
OpOJOJDKeHHE OHOJIOTHYECKOro o00pa3oBaHMs B OpPTaHU3AMIX —CPEIHEro
np 0(heCCHOHATBLHOTO U BBICIIEr0 00pa30BaHusl.



[IpenmerHbIe pe3yabTaThl OCBOCHHS yueOHOTO npeamera «buonorus» B 11
KJacce N0 HBI OTP aXKaTh:

chOpMUPOBAHHOCTh 3HAHUW O MeECT€ U POJIM OHOJIOTMM B CHCTEME
CCTECTBCHHBIX HayK, B (OPMHUPOBAHHWH COBPEMECHHOW ©CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, B TO3HAHWW 3aKOHOB MPHUPOABI U PEHICHUH SKOJOTHICCKHX
nmpoOJieM 4YeIoBeUeCcTBa, a TaKKe B PEIICHHH BOMPOCOB PAalMOHAIBLHOTO
TP U OJTOTIONB30BaHUS, U B (hOP MUPOBAHHH IICHHOCTHOTO OTHOIIEHUS K TP UPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJI€ POCCHUMCKUX U 3apyOCKHBIX YUEHBIX -ONOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHUE BJIAJIETh CUCTEMON OHOJOTMYECKMX 3HAHUN, KOTOpas BKIOYAET
OTNpeeNeHNs U TOHMMAaHUE CYITHOCTH OCHOBOIIOJIAraroNuX OWOJIOTHYECKHUX
TEpMUHOB M TOHATUN (BUJA, 3KOCUCTeMa, Ouocdepa), OMOJIOTHUECKHE TEOPHUU
(oBosrorionHas reopus Y. Jlap BUHa, CHHTETHYECKAST TCOP MsT SBOJIFOIIHH), YICHUS
(A. H. CeBepnioBa — 0 myTaXx U HampaBieHuUsX 3Bostoiuu, B.W. BepHaackoro — o
ouocdepe), 3akoHsl (reHernyeckoro pasHoBecus [x. Xapmu u B. BaiinOepra,
3apogsineBoro cxojacrsa K. M. baspa), mpaBuna (Munumyma 1O. JIubuxa,
HKOJIOTHUECKOW MUpaMUIbl SHEpTUM), TunoTe3bl (rumore3a «mupa PHK» V.
['unbepTa);

yMEHHE  BJaJeTh OCHOBHBIMH  METOJIAMH  HAy4YHOT'O  ITO3HAHWS,
WCIIOJIB3YEMBIMH B OMOJIOTHUECKHUX UCCIIEIOBAHUAX KUBBIX 0OBEKTOB M 9KOCHCTEM
(ommcanue, U3MepeHUe, HAOIIOACHUE, IKCIIEP UMEHT), CIIOCO0aMU BBISBICHHUS U
OIICHKH aHTP OITOT'CHHBIX N3MEHCHHI B TIP UP OJIC;

YMEHHE BBIACIATh CYIIECTBEHHBIC IIPH3HAKH: BHUIOB, OHOTCOIICHO30B,
PKOCHUCTEM U Onochepsl, CTAaOUIU3UPYIONIETO, ABIKYIIETO W P a3phIBAIOIICTO
€CTeCTBEHHOT'0 0TOOP a, aJUTONATPUIECKOTO i CUMITATP HUECKOTO BUI000pa30BaHMS,
BIUAHUS ~ JBIDKYIIMX  CHJI  OSBOJIOINMM  HA  reHOGOHA  TMOMYJISIHH,
P UCTIOCOOJIEHHOCTH OPTaHNU3MOB K Cpefie OOUTaHus, Yep eI0BaHMS HAIIP aBIEHUIA
HBOJTIOLIMHU, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUHU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY TPOIECCAMU DBOJIIOINH,
JBIDKYIIIUMU CHJIAMU aHTP OTMOreHe3a, KOMIIOHEHTAMHU Pa3JMYHbIX SKOCUCTEM U
P UCTIOCOOJICHUAMH K HUM OPTaHU3MOB;

YMEHUE  BBISBISATh  OTJIWYWTENbHBIE TPU3HAKK  KUBBIX  CHCTEM,
MPUCTIOCOOJIEHHOCTh BUIOB K cpefe OOWTaHMs, aOMOTHYCCKUX UM OHMOTHYICCKHX
KOMIIOHEHTOB  JKOCHUCTEM, B3aWMOCBS3€H OpPTaHM3MOB B  COOOIIECTBaX,
AHTP OMIOTEHHBIX U3MEHEHHUM B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE WCIO0JIb30BaTh COOTBETCTBYIONIME apTyMEHThI, OMOJIOTHYECKYIO
TP MUHOJIOTHIO M CUMBOJIMKY JIJISI TOKa3aTENbCTBA POJCTBA OPTAHU3MOB P a3HBIX
CHCTEMATUYECKUX TP YT, B3aUMOCBSI3H OP TAHU3MOB U Cp €/1bl OOUTaHUS, ETMHCTBA



YEJIOBEUYECKUX pac, HEOOXOJMMOCTH COXpPaHEHHs MHOrooOpasus BHUJIOB U
IKOCHUCTEM KaK yCIOBHS COCYIIECTBOBAHUS P UPOJIbI M YETOBEUECTBA;

yMEHHE pelaTh OM0IOTUYECKHE 3a/1a49H, BHISBISTH TPUYUHHO-CIIE/ICTBECHHBIC
CBSI3M MEX/Ty UCCIIEAYEMbIMU OMOTOTHUYECKUMU TP OT[ECCAaMU U SIBIICHUSIMHU, JI€1aTh
BBIBOJIBI U MIPOTHO3bI HA OCHOBAHHH IOJIYUEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIaOOPATOPHBIE U TMpaKTUYECKUe padoThl, coOIOAaTh
npasuia npu padbore ¢ yueOHbIM U 1a00paTOp HBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAIbHBIMU
cpeacTBaMu, (POpMyJHpPYs LENb HUCCIEAOBaHMS, aHAIU3UPOBATH MOJYUECHHBIC
pe3yJIbTaThl U JAENaTh BHIBOIBI;

YMEHHUE y4acCTBOBATh B y4EOHO-HCCIENOBATENLCKON pabore mo Ouosoruy,
OKOJIOTUU U MEIUIIMHE, TPOBOAUMON Ha 0a3e MIKOJIBHBIX HaYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH TOJYYCHHBIE pe3yJbTaThl HAa  YYCHUYECKUX
KOH(ep eHLIUSAX;

yMEHHE OTICHUBATh THIIOTE3bI U TEOPHUU O TIP OUCX OKJICHUH KH3HU, YEITOBEKa
U YEI0OBEYECKUX Pac, O MPpHUYMHAX, TOCIEICTBUAX U COCO0aX Ipel0TBpalCHUs
r100abHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYLIECTBJISITh OCO3HAHHBIA BHIOOp OyAyIieH mpodeccnoHaIbHOM
NEeSITeIbHOCTHA B 00J1aCTH OMOJIOTUH, SKOJIOTHH, TP UPOOTIONH30BaHUsI, MEAUIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEpUHAPUH, CEIHCKOTO XO3SICTBA, MUIIEBON
NP OMBIIIICHHOCTH, YTIYOJISTh TO3HABATENBHBIM HWHTEPEC, HATpaBJICHHBINA Ha
OCO3HAaHHBIK BBIOOpP  COOTBETCTBYMIOIIEH Tpodeccu W MPOJIOIKEHUE
OMOJIOTUYECKOTO 00pa30BaHMs B Op TaHU3ALMAX CPEAHETO MPOPEecCHOHATBHOTO U
BBICIIIETO 00pa30BaHUS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3nesioB U TeM (uudposbie)
Ne /it Konrpoabnsie | IIpakruuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes!
1 buonorus kak Hayka
2 JKuBbI€ CHCTEMBI U UX U3YUYEHHE
3 buonorus kierku 0.5
4 XuMHYeCKasi OpraHu3alys KJIeTKU 10
5 Crtpoenue u pyHKIHUH KICTKU 8 2
OOMeH BelIecTB U MPEBPAIICHUE SHEPTHU B
6 KJIETKE ? !
Hacnencreennas undopmarnus u
7 peanu3zanus e€ B KJIETKE ? 05
8 JKU3HEHHBIN HUUKIT KIETKU 6 1
Crpoenne 1 pyHKIIUHU OPraHU3MOB 17 1.5
10 PasMHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
['eHeTnKa — HayKa O HACJIEJICTBEHHOCTH U
1 M3MEHYMBOCTH OPTaHU3MOB 2 0-5
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'enerrka yenoBeka 3 0.5
15 Cenexuus oOpraHu3MoB 4 1
16 BuorexHonmorusi © CHHTETHYECKast OMOJIOT U 4
17 PezepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KJJACC

KounuecTBo yacos DJIEeKTPOHHbIE
HaunMeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/n Konrpoabusie | Ilpakrnueckue
NMpOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypehI
1 3apokaeHNe U pa3BUTUE IBOIIOIIMOHHBIX 4
IpeaCTaBIeHU B OMOIOT MU
MUuKpo3BONIOLUS U €€ pe3ysIbTaThl 14 2
3 Makpo3BOJOIUS U €€ PE3YIIbTAThI 6
4 [IpoucxoxaeHue 1 pa3BUTHE )KU3HU Ha 15 15
3emie
5 IIpoucxoxaeHne YenoBeKa — aHTPOIIOT€HES 10 1
DKOJIOTHsl — HayKa O B3aUMOOTHOILIEHUSIX
6 OpraHM3MOB U HAJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarolIeu cpeaou
Opranusmel U cpesia 0OUTaHus 9 1.5
8 DKOJIOTHS BUJOB U MOMYJISALUN 9 0.5
9 DKoJI0rus coo0IIeCcTB. DKOIOTHYECKUE 12 0.5
CUCTEMBI
10 buocgepa — rnobanbHas 3xocucTeMa
11 YenoBek U OKpy:karoias cpeaa
12 PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







IHOYPOUYHOE IIJIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acos

Bcero

KonrtpoabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHBbIE
nu@ppoBLIe
o0pa3oBaTe/ibHbIE

pecypchI

buororns kak KOMIUJIEKCHas HayKa U KaKk
94acTh COBPEMEHHOI'0 00IIeCTBa

JKusble cucTeMbl U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3alus )KUBBIX CUCTEM

Hcropust OTKPBITUS U U3YYECHUS KIETKU.
Knerounas teopus

MeTop1 MOJIEKYJISIPHON U KIIETOYHOM
o6uonoruu. [IpakTuueckas padora
«3y4eHne METo10B KIETOYHON
6uonoruu (xpomarorpadus,
anexTpodopes, nubdepeHIanTbHoe
nentpudyruposanue, [TI[P)»

0.5

XUMHAUYECKUU COCTaB KIIETKHA

MmuHepasbHbIE BEIIECTBA KIETKH, HX
OuoornyecKas posb

Oprannueckue BenecTBa KJIeTKH —
oenku. JlaboparopHas padora
«OO0Hapy>xeHue O6eIKOB ¢ OMOIIIBIO
Ka4eCTBCHHBIX PEaKIIUii»

0.5

CaoiicTBa, K1accupukanus u GyHKIIUU
0€eNKoB




10

OpI‘aHI/IIIGCKI/Ie BCIICCTBA KJIICTKU —
YTJICBOABI

11

OpraHqucm/Ie BCIICCTBA KJIICTKH —
JIMITHU B

12

Hyxnennossle kucnorsl. JIHK n PHK.

JlaGopatopHas pabota «MccnenoBanue
HYKJICMHOBBIX KHCIIOT, BBIICTICHHBIX U3
KJIETOK Pa3UYHBIX OPTraHU3MOBY

0.5

13

Crpoenue u pyakuuu ATD. Ipyrue
Hykieozuarpudocoars (HTD)

14

CexBenupoBanue JIHK. Metossi
T€HOMHKHU, TPAHCKPUIITOMUKH,
MIPOTEOMUKH

15

Metoibl CTPYKTYpHOU OHOJIOTUN

16

TUnbI KIETOK. HpOKapI/IOTI/I‘{CCKaﬂ KJICTKa

17

Ctpoenue 3yKapuOTUUECKON KIIETKH.
[Ipaktuueckas padora «/3yuenue
CBOWCTB KJICTOYHOW MEMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmnapaT KJIETKU

19

OmHoMeMOpaHHBIE OPTaHOUIbI KIETKH.
[IpakTuueckas padota «M3ydyenue
ABUKCHUA TUTOIJIA3Mbl B PACTUTCIIBHBIX
KJIETKaxX»

0.5

20

[TonyaBTOHOMHBIE OpraHOUIbI KJIETKHU:
MUTOXOHJpUH, T1acTuabl. JlabopaTopHas
pabota «MccnenoBanue nia3smMoinsa u
JIETIIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

0.5

21

HememOpanHble opraHou bl KJIETKU




22

Crtpoenue u pyHKIHH sapa

23

CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JJaboparopHas padora
«V3yueHne CTpoeHMs KJIETOK pa3InIHbIX
OpPraHN3MOB»

0.5

24

ACCUMITAIUS ¥ TUCCUMIISAIUAS — JIBE
CTOpOHBI MeTaboM3Ma. Turbr oOMeHa
BemecTB. JlaboparopHas pabora
«M3ydyeHne KaTaIMTHYECKONH aKTUBHOCTH
(dhepMeHTOB (Ha TpUMEpE aMHIIa3bl HIIA
KaTaJiasbl)»

25

DepMEeHTATUBHBIN XapakTep peakiuil
KJIETOYHOT0 MeTabonu3ma. JlaboparopHas
pabota «3ydyenne GpepMeHTATHBHOTO
pacilenyeHus nepokcuia BOJA0poaa B
PACTUTCIIBHBIX U ) KUBOTHBIX KJICTKAX»

0.5

26

benku-akTUBaTOPHl U OENKHU-UHTUOUTOPHI

27

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

28

dotocunTe3

29

XemocuHres. JJabopaTopHast pabora
«CpaBHeHHe poleccoB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIE OpraHu3Mbl. Buabl
opoxenus. JlaboparopHas padota
«CpaBHEHHE MPOIECCOB OPOKEHUS U
TIBIXQHUSD)

31

AspoOHbIE OpraHu3MBbl. DTalbl
HHEPreTUYecKoro ooMeHa




DHeprust MeMOpPaHHOTO TPaIUEHTA

32 npotoHoB. Cunre3 AT®: pabota
poToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuyHOro CUHTE3a
TpaHckpunuus — MaTpUYHbINA CUHTE3
34
PHK
35 TpaHcnsus v e€ sTansl
16 Konuposanue amunokucnot. Posnb
pubocom B OuocuHTe3e Oenka
Opranuzanus reHoMa y IpoKapHuoT U
37 JyKapHuoT
13 MonekysipHbIE MEXaHU3MBI YKCITPECCUH
TE€HOB y 3yKapHoT
Bupycel — HekneTouHnble GOpPMBbI KUZHU
39 n obnuraTHele napasutsl. [IpakTuueckas 0.5
pabota «Co3nanue MOJIENId BUPYCay
BupycHbie 3a0051eBaHMS YEIOBEKA,
40 KUBOTHBIX, PACTEHU I
41 HanorexHonoruu B OUOIOTHU U
MEIULIHE
42 JKU3HEHHBIN UK KIETKU
43 Marpuunsiit cunre3 JJTHK
Xpomocomsl. JlaboparopHas pabota
44 «M3y4eHnne XxpoMOCOM Ha rOTOBBIX 0.5
MHUKpOMpenapaTax»
45 JleneHre KIEeTKU — MUTO3
46 Tunsl kneTok. KapuokuHe3 U IUTOKUHES. 0.5

JlaGoparopHas pabota «Habmonenue




MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIMpEnaparax)»

47 Peryisuus )Ku3HEHHOr0 HHUKJIA KIETOK

48 Opranusm Kak eAMHOE 11eJ10€

49 Tkanu pactenuii. Jlaboparopnas padora 0.5
«M3y4yeHue TkaHen pacTCHUN» .
TKaHU )XUBOTHBIX U YEJIOBEKA.

50 JlaGopartopHas pabota «/3ydyeHue Tkanen 0.5
KUBOTHBIX»
Oprassl. CuUCTEMBI OPTaHOB.

51 JlaGopaTtopHas padora «M3ydenue 0.5
OpraHoOB IIBETKOBOT'O PACTECHUS»

52 Omopa Tena opraHu3MoB

53 JIBU>KeHUE OpraHu3MOB

54 IInTanue opranu3mMoB
[IuTanue NO3BOHOYHBIX KUBOTHBIX.

> [IuieBapuTenbHas CUCTEMA YEIIOBEKA

56 JIpIxaHue opraHu3MoB

57 JIpIXxaHu€e I0O3BOHOYHBIX JKUBOTHBIX U
4esloBeKa

58 TpancnopT BenecTB y OpraHu3MoB

59 KpoBeHocHas crcTeMa 03BOHOYHBIX
KUBOTHBIX U YEJIOBEKA

60 Brinenenue y opranuzMoB

61 3amuTa y OpraHu3MoB

62 HNmmyHHas cucreMa 4esoBeka




PaznpaxuMocTs 1 peryisnus y

63
OpraHu3MOB

64 I'ymopanbHast perynsius U SHI0KpUHHAs
CHCTEMa KUBOTHBIX U YellOBEKa

65 @opMBbI pa3MHOKEHHS] OPraHU3MOB

66 [TonoBoe pasmMHOXkEHUE

67 Meiios
['amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JlabopaTopHas pabora 0.5
«M3yueHue cTpoeHuUsl MOJTOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenaparax»

69 NupuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOT€HE3
3akJiaJika OpraHoOB U TKaHEU M3

70 3apO/IBIIICBHIX JTUCTKOB
PocTt u pa3zBuTHE JKUBOTHBIX.

71 JlabopaTopHas pabora «BrisiBiieHne 0.5
MPU3HAKOB CXOJCTBA 3apOIbIIIeH ’
MMO3BOHOYHBIX )KUBOTHBIX
Pa3MHOXeHUE U pa3BUTHE PACTEHUN.

) JlabGopaTopHas padora «CTpoeHue

7 OpPTraHOB Pa3MHOXKEHUS BBICIIAX 0-5
pacTeHui»

7 Wcropust cTaHOBJICHUS B pa3BUTHS
T€HETUKH KaK HayKH

74 OCHOBHBIC TTOHSATHS I CHMBOJIBI 0.5

reHetuku. JlabopatopHas pabota




«/Ipo3oduia kak 0OOBEKT r€HETHIECKUX
HCCIIEOBAaHUI»

3aKOHOMEPHOCTH HaCJIEeI0BaHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpenmBanue. [Ipaktudeckas padorta

75 " 1 0.5
N3ydenue pe3ysnbTaTtoB
MOHOTHMOPHAHOTO CKPEUIUBAHUS Y
npo3oduibr”
76 [{uTonornyeckne OCHOBBI )
MOHOTHOPHUAHOTO CKPEUIMBaHUS
77 AHanu3upyroniee CKpelBaHue. )
Henonnoe nomuuupoBanue
JluruOpuHoe CKpenBaHue.
[IpakTuueckas padora «3yuenue
8 pe3yabTaTOB JUTHOPHUIHOTO ! 0-5
CKpELIMBAHUs Y APO30(PUITBDY
79 [{uTonornyeckue OCHOBBI AUTUOPUIHOTO !
CKpeIlMBaHUs
80 CuenuieHHOE HacleJ0BaHNE IPU3HAKOB 1
81 XpoMOCcOMHas TEOpHUsI HACIEACTBEHHOCTU 1
82 I'eneruka momna 1
83 I'enoTun kak 1eI0CTHAS CUCTEMA 1
24 I'eneTnvecknit KOHTPOJIb PA3BUTHUS 1
pacTeHui, )KUBOTHBIX U YEIOBEKa
25 N3MeHunBOCTh MpU3HAKOB. Bubl :
HU3MEHUUBOCTU
86 MoaudukauoHnHast U3MEHYHBOCTh 1




87

BapuanuoHHBIN psix M BapHaliOHHAs
kpuBas. JlabopatopHas padorta
«HccnenoBanre 3aKOHOMEPHOCTEN
MO (UKAITMOHHOW U3MEHYHBOCTH.
[TocTpoeHune BapualimOHHOTO psAla U
BapHUalMOHHOW KPUBOW»

0.5

88

I'eHoTHIIMYECKass U3MEHUUBOCTbD.
KomOuHaTiBHAs H3MEHYHBOCTD

&9

MyTaioHHast U3BMEHYHUBOCTb.
[IpakTuueckas pabora «MyTanuu y
TPpo30QHIIBI (Ha TOTOBBIX
MHUKpOIIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTallMOHHOT O
nporecca. JMUTreHeTHKa U MU €HOMHKA

91

I'eneruka uenoseka. [IpakTuueckas
pabota «CocTaBieHue 1 aHAINU3
POZOCIIOBH O

0.5

92

MeToasl MEAUIIMHCKON T€HETUKH

93

3HaucHHE MEIUIIMHCKON T'€HETUKH B
OpEaAOTBpallICHUH U JICUCHU N
reHETHYECKUX 3a00JIeBaHUM YelloBeKa

94

OCHOBHBIE TOHSTHSA CCJICKIIUH.
JlaboparopHas pabora «/3ydeHue copTo
KYJIBTYPHBIX PACTEHUU U TOPOL
JOMAIIHUX KUBOTHBIX)»

0.5

95

MeTo/ibl CeNneKIIMOHHON paboThl.
JlaGopaTopHas padorta «M3ydenue
METOJIOB CEJIEKIIUH PACTCHUN»

0.5




JlocThKEeHUs CENEKIMU PACTCHUN U

96 KUBOTHBIX. [IpakTHyeckas pabota 1
«ITpuBHBKa pacTeHU»

97 CoxpaHeHue, U3y4eHHE U HUCIOIb30BaHUE |
FeHEeTHYECKUX PECYpPCOB
buorexHomnorus kak Hayka U oTpacib

98 npousBozcTBa. [IpakTuueckas pabora 1 0.5
«M3yuenre 0OBEKTOB OMOTEXHOJIOT U
OcHOBHBIE HaNPaBJICHUSI CHHTETUYECKOM

99 ouonoruu !

100 XpOMOCOMHasI U T€HHasl UHKEHEPUS 1

101 MenmunuHCcKkre OMOTEXHOIOTHU 1

102 PezepBHbiii ypok. [TloBTOpEHME, 1
000011IeHNEe, CHCTEMATH3AIIN 3HAHUHI

OBILIEE KOJIMYECTBO YACOB I1IO 102 13.5

[NPOI'PAMME




11 KJJACC

KoJsmuecTBo yacos DJIeKTPOHHBbIE
Ne ara U BbI
i/ Tema ypoka Beero Kontpoabnbie | IlpakTuyeckue iytlennﬂ 26§)£z3a:enbnble
padoThI padoThbI pecypehI
1 OpomonnonHas reopus Y. Jlapsuna 1
) JIBMKyIIME CUITBI BOIIOMH BUIOB 10 Y. 1
HapBuny
3 boprba 3a cymecTBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOP 1
4 DOopMHUPOBAHUE CUHTETUUECKON TEOPUHU
SBOJIIOLUH !
5 DTanel BOJIIOIIMOHHOTO MpoIecca: 1
MUKPO3BOJIIOLUS U1 MAKPOIBOIIOLIHS
6 [Honynsius — anemMeHTapHas eIMHULIA
IBOJIIOLIMH !
3aKOH reHEeTUUYECKOro paBHoBecus JIx.
Xapnau, B. Baiitn6epra. JlaboparopHas
! pabota «BblsBIIeHHE H3MEHUNBOCTH Y ! 0.5
oco0eil 0JJHOTO BHIa»
8 DneMeHTapHbIe (aKTOPbI 3BOJIIOLINU 1
9 DddexT ocHoBarenst. DPPext i
OyTBUIOYHOI'O FOPJIBIIIKA
10 Murpanuu. M30080uu HOmyJIAIUn:
reorpadudeckas, Onosorudeckas !
1 EctecTBenHbIil 0TOOp — HaAMpPaBISAIOMINN 1

(baxkTop IBONIOLUH




12

[TonoBoii oT60p

13

[Ipucnoco0neHHOCTh OPraHu3MOB Kak
pe3yabTaT MUKPOIBOJIIOIUH.
JlaboparopHas padora «13yueHue
apoMopd030B M UIUOAAANTAIIUN Y
PacTEHHI U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobnenuit y
OpPraHu3MOB: MOP(OIOTHYECKHE,
¢usnosoruyeckre, OMOXUMHUUYECKHE,
noBeneHueckue. Jlaboparopuas padota
«IIpucnocobnaeHus OpraHu3MoB U UX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCTH»

0.5

15

Bup, ero kputepun u CTpyKTypa.
JlaGoparopHas pabota «CpaBHeHUE
BUJIOB IO MOP(OIOTHIECKOMY
KPUTEPHUIO)

0.5

16

CtpykTypa BUaa

17

Bunoobpa3oBanue kak pe3ynbrar
MHUKPOIBOJIIOIUH

18

CBs13b MHKPOSBOJIFOIIMHU U
SIMUACMHUOJIOTUHN

19

MakposBomronus. [Taneontonornyeckue
MCTOAbI 1/13yqu1/151 3BOJIFOITU N

20

Buoreorpadudeckne MeToabl U3yICHHS
3BOJIIOLIU U

21

DOMOpPHOIIOTHUECKUE W CPABHUTEILHO-
MOpP(]OTIOrHUeCcKre METOIBI U3yUYCHHUS
IBOJIFOLUU




MonekyJIapHO-T€HETHYECKHE,

22 OMOXUMHYECKHE U MATEMAaTUUECKHE
METO/Ibl U3YUYEHUS IBOJIIOLIUU

23 OO0mre 3aKOHOMEPHOCTH IBOJIIOIUN

24 AnanTuBHAas paguanusl.
HepaBHOMEpHOCTH TEMITOB 3BOJIOLIMHI

25 Hayunble runoressl TpouCXOXKIACHUS
JKU3HU Ha 3emJie

26 JloHayuHble IpeaCTaBIECHUS O
3apOXKICHUH KU3HU

) OCHOBHBIE ATaIlbl HEOPraHUYECKOU

! SBOJIIOIIU U

28 I'mnoTtessl 3apoKaeHU S JKUZHHU
Uctopus 3emii 1 METOJIbI €€ N3YUCHUS.

29 JlabopaTtopHast paborta «M3ydenue u 0.5
OMNHMCAaHNE UCKOIAEMBIX OCTaTKOB '
JPEBHUX OPTaHU3MOBY

30 HayvanbHbie Tansl OpraHn4ecKou
9BOJIOIUU

31 OBOIIOLUS DYKAPUOT
OCHOBHBIE 3TaNbl HBOJIOLUU

37 pactuTenbHOro Mupa. Ilpakruueckas 0.5
pabota «3yueHne ocoOeHHOCTEH '
CTPOCHHUS pACTEHHU I Pa3HbIX OTICIIOBY

3 OCHOBHBIE ATaNbI IBOJTIOLNHU KUBOTHOTO

MHpa




OBouonus )KUBOTHBIX. [IpakTrueckas

34 pabota «M3yueHue ocoOeHHOCTEH 0.5
CTPOEHUS TO3BOHOUHBIX KUBOTHBIX)»

35 Pa3BuTue xu3HU HA 3emIie O ApaMm U
nepuojam

36 MaccoBble BBIMUPAHUS —
9KOJIOTMYECKUE KPU3ZHUCHI TPOILIOTO

3 CoBpEeMEHHBIN YKOJOTUUECKUIN KPU3KC,

! €ro 0COOEHHOCTHU

13 CoBpeMeHHas cucTeMa OpraHuyecKoro
MHUpa

19 OCHOBHBIE CUCTEMATUUECKUE TPYIIITHI
OpraHu3MOB

40 AHTpPONOJIOTHSI — HayKa O YeJIOBEKe

A1 PasBuTHne npeacraBieHui o
IPOUCXOKJICHUH YeJIOBEKa
MecTto uenoBeka B cucreMe
opranuyeckoro mupa. JlabopatopHas

42 pabota «3yueHne ocoOeHHOCTEH 0.5
CTPOCHUS CKEJeTa YeJI0BEKa, CBA3aHHbBIX
C IPSIMOXOXKJICHHEM

43 JIBMKyIue CUibl aHTPOIIOreHe3a

44 CooTHolIeHNEe OUOJIOTHYECKUX U
COLIMAJIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTAJNU aHTPOTIOTEHE3a

46 [Tasleorenerrka u maneoreHOMMKa

47 DBOJIIOIUSI COBPEMEHHOI'0O YeJIOBEKa




48

Yenoseueckue pacel. [Ipaktnyeckas
pabota «l3ydeHne SKOIOTHYECKUX
aJanTaluy 4eJIoBEKay

0.5

49

MexucuumInHapHble METO b
AHTPOTIOJIOTUH

50

3apoxIeHue U pa3BUTHE YKOJIOTHHU

51

Mertonapbl akosoruu. JlabopatopHast
pabora «l3yueHrne MeTo0B
JKOJIOTUYECKHUX UCCIECIOBAHUI»

0.5

52

3HaueHNEe DKOJOTHYECKUX 3HAHUH IS
YelIoBeKa

53

Dxonorudeckue (HaKTopsl

54

Aobuotnueckue akTopsl. CBET Kak
sKosornueckuit axrop. Jlaboparopuas
pabota «BrIsiBIEeHNE TPUCTIOCOOTCHMIH
OpPraHMU3MOB K BIIMSHUIO CBETa»

0.5

55

Aobuotnueckue akropsl. Temmneparypa
KaK 9KOJIOTMYECKUM (haKkTop.
JlabopaTopHas pabora «BrIsiBiieHHE
MPUCIIOCOOICHUI OPTaHNU3MOB K
BIIUSTHUIO TEMITEPATYPhD»

0.5

56

AbGunotnyeckue (akropsl. BnaxxHocts
KaK YKOJIOTMYECKUM (haKkTop.
JlaGopaTopHast pabota « AHATOMHUYECKHE
0COOEHHOCTH PACTEHHH U3 pa3HBIX MECT
oOuTaHUsD»

0.5

57

Cpenpl 0OuTaHUS OPTaHU3MOB

58

buosornueckue puTMsl




59 XuzHneHHsie (opMbI OPraHU3MOB

60 buornueckue akTopbl
3HaueHne OMOTHYECKUX B3aNMOIEHCTBUI

61 JUISl CYILIECTBOBAHUSI OPTaHU3MOB B CPEZIE
oOuTaHus

62 DKOJIOTHYECKUE XaPAKTEPUCTUKHU
NOMYJIAIUN
OcHOBHBIE TTOKA3aTENH MOMYJISIINU:

63 YU CJIEHHOCTD, INIOTHOCTD, BO3pAacTHAs U
TIOJIOBAsI CTPYKTYpa
OcHOBHbIE TOKA3aTeNH MOMYJISLNU:

64 PO’1aeMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPALIIU

65 DKoJIoru4ecKasi CTpyKTypa MOonyJIauU

66 JlnHaMuKa nonyJssiuy u e€ perysnus

6 KpuBsbie pocta YMCIIEHHOCTH TOMYJISIUH.

7 KpuBbie BoDKUBaHUS
DKoJioruyueckas HUIlla BUIA.

68 JlabopaTtopHast pabora 0.5
«[IpucmnocobneHus ceMsiH pacCTeHHH K
pacceneHuo»

69 Bun kak cucrema nonyisauui

70 3aKOHOMEPHOCTH MOBEACHUS M MUTPALIiA
YKUBOTHBIX

71 Coo001116cTBO OpraHU3MOB — OHOIIEHO3

72 DKocHuCcTeMa KaK OTKpBITasi CHCTEMA

7 KpyroBoport BemiecTB 1 TOTOK SHEPTHU B

OKOCUCTEMC




74

OCHOBHBIE ITOKA3aTENIN SKOCUCTEMBI

75 DKOJIOTMYECKHE TUPAMMUJIbI

76 N3menenus cooOuiecTs — CyKIECCUU
[IpupoaHbIE S5KOCUCTEMBI. DKOCUCTEMBI

77 03ep U peK. IKOCUCTEMBI MOpEH U
OKEaHOB
[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI

8 TYHJIp, JIECOB, CTEMNeH, MyCThIHb

79 AHTPOIOT€HHBIE YKOCUCTEMBI
Ypboskocucremsl. [IpakTinyeckas padbora

80 «HM3yuenune u onucanue 0.5
ypOO3KOCHCTEMBD»
3aKkOHOMEpPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aWMOJICCTBUI OPraHU3MOB
B DKOCHCTEMax
MexaHu3Mbl BO3ICHCTBHS 3arps3HEHU I
pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM,

82 OpPraHU3MEHHOM, TOMYJISIIUOHHOM H
9KOCHUCTEMHOM YPOBHSIX
buocdepa — obmuiennanerapuas

83 o0oouka 3emnu

84 Yuenue B. 1. Bepnanckoro o 6uocdepe
3aKOHOMEPHOCTHU CYIIECTBOBAHMUS

85 ouocdepbl

26 KpyroBopoTs! BelecTB u
OMOreoXUMHUYECKHUE LIUKJIbI

87 3oHanbHOCTH OMochepbl. OCHOBHBIE

OMOMBI CylIH




88 YcroitunBocTh GHocheps

89 DKOJIOTMYECKUE KPU3UCHI U UX IPUYUHBI

90 Bo3zaeiicTBue uenoBeka Ha Ouochepy

o1 AHTpPOINIOreHHOE BO3/ICHCTBUE HA
PaCTUTENBHBIN U )KUBOTHBIA MUP

92 OxpaHa IpupoIbl

93 OCHOBHBIE TPUHIIMIIBI YCTOHYNBOTO
Pa3BUTHS YEIOBEYECTBA M MPUPOIBI
PanmonansHOE MPUPOIOTIONE30BAHNE U

94 COXpaHEHHE OMOJIOTUYECKOTO
paszHooOpasus 3emiau

95 O6006menne mo reme « MUKPOIBOIIOLUS
U €€ pe3yJIbTaThD)

96 O6006menne mo reme «Makpo3BOITIOIUS
U e€ pe3yJIbTaTb»

97 O606menue o reme «IIpoucxoxaenue
Y pa3BUTHE XHU3HH Ha 3eMiIe»

98 O606menue no reme «IIpoucxoxaenue
YeJ0BEKa — aHTPOIIOTCHE3»

99 O0600mmenne Mo TeMe « IKOJIOTHS — HayKa
0 B3aMMOOTHOIIICHUSIX OPTAaHU3MOBY

100 O06o06menue mo remMe «OpraHu3msl U
cpena oOuTaHu s

101 O0001menne no Teme « DKOJIOTHS BUIOB U
TOTTYJISILHI»

102 O6o6menue mo teme «buochepa —

rI00aIbHAS DKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

102

7.5







MMPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOUM OBPA3OBATEJLHOM
IMPOTPAMMBI CPEJTHET'O OBIIIEI'O OBPA3BOBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBaHUSA K NPeIMETHBIM pe3yJibTATaM
0CBOEHHSI OCHOBHOM 00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero
o011ero oo0pazoBaHus

CdhopMUPOBAaHHOCTH 3HAHUM O MECTE W POJIM OMOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUHU COBPEMEHHOM
€CTECTBCHHOHAYYHOU KapTUHBI MUPA, B TTIO3HAHUHU 3aKOHOB ITPUPOIBI
W pEImIeHWH  KU3HEHHO  BAXHBIX  COIMATBHO-ITHYECKHUX,
SKOHOMHUYECKHUX, SKOJIOTUUECKUX MPOOIeM YeT0BEUYeCTBa, a TAaKKe B
pelIeHUH BOMPOCOB PAIMOHATBHOT'O MPHUPOJIOINOIb30BAHUS, B
dbopMUPOBAaHUHU IIEHHOCTHOTO OTHOIIEHHUSI K TMpUpOjE, OOIIECTBY,
YeNOBEKY; O BKJIAJIC POCCUMCKUX U 3apYOEKHBIX YUEHBIX — OHOJIOTOB

B Pa3sBUTHUC ouonoruu

Bragenue cucremoil 3HaHWN 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCTIOIB3YEMBIX B OMOJIOTUYECKUX UCCIICIOBAHUSX KUBBIX
O0OBEKTOB W JKOCHCTEM (ONMHCaHUE, H3MEpEeHUEe, MPOBEICHHE
HaOIto/IeHN); crioco0aMi BBISIBJICHHUS W OLIEHKH aHTPOIOI€HHBIX
W3MEHEHUU B MPUPOJIE.

VYMeHue BbIIBUTaTh THIIOTE3bI, IPOBEPSTH UX 3KCIEPUMEHTATIBHBIMU
cpeAcTBaMH, (GOPMYJIUpYs Leldb HCCIeIOBaHMs, aHaJIU3UPOBATh
HOJTy4YeHHBIE PE3yJIbTAThl U JIeJaTh BHIBO/IBI.

BrisiBIeHNE 3aBUCUMOCTH MEXIY HCCIEIyEeMbIMH BEIMYMHAMHY,
00BSCHEHUE MOTYYCHHBIX PE3YIbTaTOB U (POPMYIMPOBAHUE BHIBOIOB

C UCIIOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ 1 3aKOHOB

YMeHnue BIaACTh CHUCTEMOW OWOJOTHMYECKUX 3HAHWUHM, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAIOMIME OMOJIOTHYECKUE TEPMHUHBI U TTOHSTHS
(’KU3HB, KJIETKA, TKAHb, OPTaH, OPTaHU3M, BU]I, TIOMYJIIINS, YKOCUCTEMA,
o6uoreHo03, bnocdepa; MeTaboIM3M, TOMEOCTa3, KIIETOYHBIA UMMYHHTET,
OmocuHTe3 Oenka, OMOMOJUMEPBI, THUCKPETHOCTh, CAMOPETYJISIINS,
CaMOBOCTIPOU3BE/ICHHE, HAaCJIeJCTBEHHOCTD, U3MEHYHNBOCTb,
SHEPr03aBHUCUMOCTh, POCT M Pa3BUTHE);

Ouonoruueckue Tteopuu: kierouHas teopus T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaIBHO-CENEKTUBHOIO UMMYyHUTETa 1.
Opmux, 1.1. MeunnkoBa, XpoMOCOMHasi TEOPHUSI HACIIEACTBEHHOCTH

T. Moprana, 3akoH 3apobliieBoro cxojactsa K. bapa, sposntorninonnas




teopust Y. JlapBuHA, CHHTETUYECKas TEOPHUS HBOJIOLUHU, TEOPHUS
anTpornorenesa Y. /lapsuna; reopus o6uoreornenosa B.H. Cykauépa,
yuenue H.M. BaBuiioBa o ieHTpax MHOTr000pa3us U MPOUCXOXKIEHUS
KyJIbTypHBIX pacreHui, yuenue A.H. CeBepuoBa o mnytsix u
HalnpaBJICHUX BoJtonnu, yaenue B.W. Bepuanckoro — o 6uocdepe);
3aKOHBl  (€AMHOOOpazusi  MOTOMKOB  IEPBOr0  IOKOJICHHS,
pacieneHuss NpU3HaKoB, HE3aBUCUMOTr 0 HACJI€JJOBaHUsI ITPU3HAKOB
I'. Menpnens; CuenjaeHHOro HacleI0BAHUS IPU3HAKOB U HAPYIICHUS
cuerieHuss reHoB 1. MopraHa; TOMOJIOTHYECKUX PSAOB B
HacliencTBeHHON wu3MeHunBocTd H.M. BaBunoBa; reHeTHUECKOIO
paBHoBecus Jx. Xapau u B. Baiitn6epra; 3apoapimeBoro cxojactsa K.
bapa; buorenernueckuii 3akoH . ['exkens, @. Mromiepa);
NPUHLIUIBI (AUCTOTHI TAMET, KOMILJIEMEHTApPHOCTH );

npasuia (Muaumyma 1O, JInubuxa, sKonorudeckoi nupaMu sl Yuces,
Ouomacchl ¥ SHEPTUn);

runotesbl (koauepBatHoil A.M. Onapuna, nepsuuHoro 0ynboHa JIx.

Xomnpeiina, mukpocgep C. okca, pudbozuma T. Yek)

YmeHune peliatb IMMOMCKOBBIC OMOJIOrHYECKHE 3aJla4yu, BBIABJIIATH
IMPUYINHHO-CICACTBEHHBIC CBA3U MEXIOYy HCCIIENY EMBIMA
OMOJIOTMYSCKUMU O6’beKTaMI/I, nmpogeccaMn MU SABJICHHAMHA, O€J1aTh
BBIBOABI U ITPOIrHO3bI HA OCHOBAHWHU ITOJIYYCHHBIX PC3YJIbTATOB,

COCTaBJIATh TCHOTUIIMYCCKUEC CXCMbI CKPCIIMBAHUS JIS1 PA3HBIX THUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPTaHHU3MOB, COCTABJIATHL CXEMBI IICPEHOCA

BCHICCTB U S9HCPIrUH B DKOCHUCTEMAX (I_IGHI/I IIUTaHWA, IKIICBBIC CeTI/I)

YMeHne YCTaHaBJIMBaTb B3aUMOCBA3U MCKOY CTPOCHHUEM U
(GYHKUIUSIMUA: OpPraHOUJOB, KJETOK pa3HbIX TKaHEW, opraHamMu H
CUCTEMaMH OpPraHoB Yy paCTeHI/II\/’Ij JKMBOTHBIX MW 4YCJIOBCKA, MCKIY
3TaraMu oOMeHa BCIICCTB, 3TallaMH KJICTOYHOI'O TN KJIa U ) KU3HCHHBIX
LUKJIOB OpPraHU3MOB; JTanmamMu 3MOPHUOHAIBHOIO  PA3BUTHUSL
reHoTurnoM u (QeHotumnoMm, QeHoTHnoM U (akTopaMu Cpeabl
OOWTaHWS, TPOIECCaMH  JBOJIONUU;, JBWXKYIIMMH  CHUJIAMHU
AQHTPOTIOTCHE3a;  KOMIIOHEHTAMHM  PAa3JIMYHBIX  DKOCHCTEM U

HpI/ICHOCO6HCHI/I${MI/I K HUM OpPraHnu3MoOB

YMeHue BBIACTATH CYIIECTBEHHBIC TTPU3HAKH

CTPOCHUS BUPYCOB, KJIIETOK IMPOKAPUOT M FYKAPHOT; OJTHOKICTOIHBIX
¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOT'€OIICHO30B, 3KOCHCTEM
u Ouocdepsl; CTPOCHHST OPraHOB U CHUCTEM OPraHOB PaCTEHU,

KHUBOTHBIX, YECJIOBCKaA, IMpoeCcCcoB KU3HECICATCIBHOCTH,




NPOTEKAIOIIMX B OpraHU3Max pacTeHUM, KUBOTHBIX M YEJOBEKa,
OMOJIOTUYECKHUX TMpoIeccoB: oOMeHa BemecTB (MeTaboIu3M),
uH(OpMaIMK U TIPEBPAIICHHS YHEPTUH, OPOKEHUS, aBTOTPO(GHOTO U
reTepoTpoHOro TUIIOB NHUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Me103a, FTaMeTOT eHe3a, SMOPHOTreHe3a, ITOCTIMOPHOHATBHOTO
Pa3BHUTHS, Pa3MHOXCHUS, WHIUBUIAYAIBHOI'O PAa3BUTHS OpraHHU3Ma
(oHTOTEHE3a), B3aMMOJCUCTBUSI TEHOB, TETEPO3UCa; JCHCTBUM
HMCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOMIETO, JBUXKYIIETO |
pa3phIBAIOIIEr0 €CTECTBEHHOTO OTOOpa; auIOMaTpu4eckoro |
CHUMITATPUYECKOTO BHJI000pA30BaHUS, BIUSHHUS JBIDKYIHMX CHII
SBONIIONMK  Ha TEHOMOHJ TOMYJSAIUU; MPHUCIIOCOOICHHOCTH
OPraHM3MOB K cCpefe OOMTaHHs, 4YepelOBaHHS HAalpaBICHUN

OBOJIFOIHWH; KPYTOBOPOTa BCHICCTB U ITOTOKA DHCPIUH B 9KOCUCTEMAX

ChopMHPOBAHHOCTh YMEHUSI BBIJICNATh CYIICCTBEHHBIC MPH3HAKA
BHUPYCOB, KJIETOK IIPOKapHOT U DYKApPUOT;, ONHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OpraHu3MOB, BUIOB, 6HOF€OH€HO3OB 1 DKOCUCTEM,
0COOEHHOCTH MPOIIECCOB OOMEHA BELIECTB U MTPEBPAILEHU S SHEPTUU B
KJIETKE, (JOTOCHHTE3a, MIACTHYECKOTO0 M IHEPreTHUYECKOro 0OMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIJIOJOTBOPEHUsS, Pa3BUTUS W
Pa3MHOXKEHU ST, UHMBU Iy aTbHOTO Pa3BUTHUS OpraHi3Ma (OHTOTeHe3a),
00pBOBI 3a CYIIECTBOBaHHUE, €CTECTBEHHOTO orbopa,
BHUJI000pa30BaHMsl, MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K  Cpele
OOWTaHMS, BIUSHUS KOMIIOHEHTOB JKOCHCTEM, aHTPOIOTCHHBIX
U3MEHEHHH B SKOCKCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTA BEILIECTB

U IIpeBpallleHus SHepruu B Ouocdepe

YmMmenne MCIIOJIb30BATh COOTBETCTBYIOIIHE apryMCHTBHI,
OHMOJIOTMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY JUISI JOKa3aTelIbCTBA
poAaCTBa OPraHMU3MOB PA3HBIX CUCTEMATUUYCCKHUX I'PYIII; B3aAUMOCBSI3U
OpraHu3MOB M CpPEAbl O6I/ITaHI/I$[; CANHCTBA YCIOBCYCCKUX pac;
HEOOXOAMMOCTH  370pPOBOTO  00pa3a  KM3HH,  COXpaHEHUS
pa3Ho00pa3usi BUIIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS

IpUPOJbl U UCIIOBCUCCTBA

YMeHue KpUTHYECKH OLCHHWBATh WH(OpMaInio OHWOIOrHYECKOro
COJIEP)KaHU ST, MHTEPIIPETUPOBATH STHUECKHUE aCTIEKThl COBPEMEHHBIX
HCCIIEIOBAHUIT B OMOJIOTMH, MEIUIIMHE, OHOTEXHOJOIUH;
paccMarpuBaTh rJI00aTbHBIC 9KOJIOTUYCCKUE po0IIeMbI
COBPEMEHHOCTH, (JOPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYO

MO3HUIINIO




HEPEYEHD DJIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EID
O BUOJIOT'A

Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

1 buonorus kak Hayka. JKuBble CUCTEMBI U UX U3yUYEHHUE

CoBpemeHHass OMoJIOTHS — KOMILIEKCHas Hayka. buonmorudeckue Hayku H
u3ydyaeMmble UMH Mpobrembl. DyHAaMeHTalIbHbIE, TPUKIIAJHbIE U MTOMCKOBBIC
Hay4HbI€ HCCIIEJIOBAaHUS B OMOJIOTHUH.

1.1 3HaueHue OHOJIOTUH B (POPMHUPOBAHUHM COBPEMEHHOMN €CTECTBEHHO-HAy4YHOU
kapTuHbl Mupa. [Ipodeccuu, cszanHbie ¢ Ouonorueil. 3HaueHue OMOJIOTHU B
MPAKTUYECKON JESITeIbHOCTH YENOBEKAa: MEIUIIMHE, CEIbCKOM XO3SICTBE,

MPOMBIIINICHHOCTHU, OXpaHE€ IIPUPOAbL

JKuBble CHCTEMBI KaK MpeaAMeT U3ydeHus: Ornosioruu. CBOMCTBA KUBBIX CHCTEM:
€AMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U I[€JIOCTHOCTD, CIIOKHOCTh U
YIOPSI0YCHHOCTD CTPYKTYPHI, OTKPBITOCTb, camMoopraHu3aIus,
CaMOBOCITPOU3BEICHHE, PAa3ApaKHUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

1.2 YpoBHU OpraHu3alny >KMBBIX CUCTEM: MOJIEKYJIAPHbINA, KIIETOYHBINA, TKAHEBBIH,
OpraHU3MEHHBIH, MONYJIALMOHHO-BUI0BOMH, 9KOCUCTEMHBIN
(6buoreonenotuueckuii), Ouochepusrit. IIporeccel, MPOUCXOAANTE B JKHBBIX
cuctemax. OCHOBHBIE MPU3HAKYU KUBOTO. JKU3HBb Kak Gopma CyIIECTBOBAHUS

MaTcpun

Metoasl Ouonornueckoil Hayku. HaOmioneHue, nsMmepeHue, 3KCHEPUMEHT,
cHCTeMaTH3amnusg, MeTaaHanms3. IloHATHE O 3aBHCHMOM M HE3aBUCHMOHU
nepeMeHHOM. [ InannpoBanue skcnepuMenTa. [loctaHoBKa M MpoBepKa TUITOTES.
1.3 HyneBass rumortes3a. Ilonstue BBIOOpKM U €€ A0CTOBEpHOCTh. Pazdbpoc B
Oouonornyeckux JaHHbBIX. OLleHKa JOCTOBEPHOCTU MOIYYEHHBIX PE3yJIbTaTOB.
[IprunHBI HCKaXKEHUS PE3yIbTaTOB 3KCIepuMeHTa. [loHsITHE cTaTHCTUYECKOro

TECTa

2 Knerka xak Onosiornueckas cucreMa

Knerka — cTpykTypHO-(DyHKIIMOHANIbHAS €AMHUIIA )KUBOT0. ICTOpHS OTKpPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBanH, M.
[neiinen, P. BupxoB). OCHOBHBIE IOJIO)KEHUSI COBPEMEHHOW KJIETOYHOU
2.1 TEOPUH.

Metonpl  MOJIEKYJISIpHOM M KJIETOYHOM ~ OWOJOTMHM:  MHUKPOCKOIHUS,

xpomatorpadusi, 21eKTpodope3, METOJ MEUCHBIX aTOMOB, T PepeHIIHATBEHOS

HeHTpu(yrupoBanme, KyJIbTUBHPOBAHUE KIETOK




2.2

XUMHUYECKU COCTaB KJIETKH. Makpo-, MUKPO- U YIIbTPaMUKpPO3JIEMEHTBL. Boa n
€€ poJib KaK PacTBOPUTENS, PEareHTa, y4aCcTHE B CTPYKTYPHUPOBAHUU KJIETKHU,
TETUIOperyJsinuy. MuHepanbHble BEIIeCTBa KJIETKU, UX OMOJIorHyecKas poib.
Ponb KaTHOHOB 1 aHUOHOB B KJIETKE.

buonornueckue mnonumepsl. benku. AMHHOKUCIOTHBIM COCTaB  OEJIKOB.
CtpykTypsl OenkoBoil Monekyibl. [lepBuuHas cTpykrypa Oenka, MENnTHAHAT
CBs3b. BrTopuuHas, TpeTuyHas, 4YETBEpTUUHAs CTPYKTyphl. JleHarypauus.
CaoiictBa 6enkoB. Knaccuduxanus 6enkos. buonornueckue GpyHKnu 6€1KO0B.
VYrinesonsl. MoHOCaxapuasl, AMCAXapHUAbl, OJUIOCAXapUIbl U IOJIMCAXAPUIBL
OOmmit mjaH CTpoeHHs W (PU3UKO-XMMHYECKHE CBOWCTBA YTJIEBOJIOB.
buonornueckue pyHKIMH yIiI€BOAOB.

Jlumuaer. T'unpodunbHO-ruapodoOHBIe cBOMcTBa. Knaccudukamus JTunumaos.
Tpuraunepuisl, Gochoaunuabl, BOCKH, cTepousl. buonornyeckue QyHKIIUN
munuaoB. OOmue cBoicTBa OHMOJOTMYECKMX MeMOpaH — TEKy4ecTb,
CIIOCOOHOCTB K CaMO3aMbIKAHHUIO, TTOTYITPOHUIIAEMOCTb.

Hyxnennosbie kucnorsl. JIHK u PHK. CrTpoeHune HyKIE€MHOBBIX KHCIOT.
Hyxneotunst. [Ipunuun kommnementapuoctu. [Ipasuno Yapragpda. Ctpykrypa
JAHK — nBoitHas cnupaib. MecroHaxoxaenue u ononorundeckue pynknnu JJHK.
Buast PHK. ®ynkuuu PHK B knerke.

Crtpoenne monekyiasl AT®. Makpospruueckue cBsisu B Mojekyine ATO.
buonornueckue pynkuu AT®. BoccraHOBIEHHBIE TEPEHOCYNKHU, X (DYHKIMH
B kietke. CexkBenupoBanue JJHK.

CrtpykTypHass Ouosorusi: OMOXMMHYECKHE U OMO(DU3NUECKHE HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYpbl OMOMOJIEKY
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Tumbel  KJIETOK: dSyKapuoTHueckas U mpokapuoTudeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pAa30BaHUS KIIETKU.

CtpoeHne mpoKapuOTUYECKOU KiIeTKu. KiierouHas creHka OakTepuii U apXeu.
OCOOGEHHOCTH CTPOEHHUS TeTepOTPOPHON M aBTOTPOGHOU MPOKAPHUOTUYECKUX
KJIETOK. MeCTO U poJib MPOKApPUOT B OMOIIEHO3aX.

Crpoenue n QpyHKIMOHUPOBAHUE DYKAPUOTHUYECKON KIIeTKH. [lna3maTnyeckas
MemOpaHa (rmmazmaieMma). CTpykTypa raa3MaTndeckoi MeMOpansl. TpaHcmopT
BEUIECTB 4Yepe3 IUIa3MaTHUYECKyl0 MeMOpaHy: TacCUBHBIA (muddysus,
obneruénnas aud¢ysus), aKkTUBHBIN (MEPBUYHBIA U BTOPUYHBIN aKTUB HbIA
tpancropT). [lomynporuniaemocts MemOpanbl. PabGoTta HaTpuii-KaiImeBOro
Hacoca. DHJAOIMTO3: MUHOIMTO3, parouuTo3. IK301UTO3. KiueTtouHnas creHka.
Ctpykrypa 1 GyHKIIMU KJIECTOUYHON CTEHKH PacCTECHUM, TpuOOB.

[uroruasma. [{uto3onb. [utockener. JIBuxkenue nutomniaazMmbl. OpraHousibl
kieTku. OgHoMeMOpaHHbIE OpraHOMIbl KJIETKH: JHAOIIa3MaTH4ecKas CeTh

(OIIC), anmapat [Nonbmku, TU30COMBI, UX CTpoeHUE U QYyHKITMH. B3auMoCBsI3b




OJTHOMEMOpPaHHBIX OPraHOUI0B KJIeTKH. CTpOeHHUE IPpaHyIIPHOTO PETHKYIIyMa.
CunTe3 pacTtBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkwmii
(arpanynsipHBIN) SHAOIUIA3MAaTHYECKU peTHKyIyM. CekpeTopHas (QyHKIIHS
annapara ['onpmku. TpaHcnopT BelIeCTB B KJETKE. Bakyonu pacTUTENbHBIX
kietok. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOUABI KJIETKN: MUTOXOHAPUH, NIJIACTU/IBI.

Ctpoenue u QyHKIIMM MUTOXOHJAPUM U muiactuia. [lepBuyHbIe, BTOPUYHBIE U
CIIO)KHBIE  IJIACTU/bl  (OTOCHUHTE3UPYIOIUX  JYKapHOT.  XJIOPOIIACTHI,
XPOMOILIACThI, JISHKOIIACTHI BHICIIUX PACTEHUH.

HememOpanusie opranounabl kietku CTpoeHue W (PyHKIIMH HeMeMOpaHHBIX
OpraHou/ioB KJeTku. PubGocombl. MukpodunaMmeHThl. MbIIedyHbIE KICTKH.
Mukpotpy6ouku. Knerounsrii mentp. CTpoeHHE M JBH)KCHHE XTYTUKOB W
pecHnYeK. MUKpOTPYOOUKH HUTOILIA3MBbI. L{eHTprob.

SAnpo. Obonouka smpa, XpOMaTHUH, KapuoIUIa3Ma, SAPBIINIKH, UX CTPOECHUE U
byHkuuu. SnepHslii O0enkoBwIi MaTpukc. [IpocTpaHCTBEHHOE PacIOIOKEHUE
XpoMocoM B nHTepda3HoM siipe. benku XxpoMaTnHa — THCTOHBI.

Knerounsie Bkimouenus. CpaBHUTENbHAS XapaKTEPUCTHUKA KJIETOK 3YKapUOT

(pacTUTENBHOM, JKUBOTHOM, TPUOHOH)
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AccumMmiAnusa U AMCCUMUIISILIMS — JIB€ CTOPOHBI MeTaboiau3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(MHBIN U reTepoTpodHBIN. YUacTue KHUCIopoaa B 0OMEHHBIX
npoleccax. DHepreTuueckoe oOecreueHue KieTku: mnpespamieHue ATO B
oOMeHHBIX mpoueccax. DepMEHTATUBHBIA XapakTep peakluil KJIETOYHOro
Metabonu3ma. DepMeHThl, UX CTPOEHHE, CBOMCTBA M MEXaHU3M JEHCTBUS.
Kogepmentsl. OTnuuus (epMEHTOB OT HEOPraHWYECKHX KaTalu3aTOPOB.
benku-aktuBaTopsl M OCNKU-MHTUOUTOPBI.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIINI OT pPa3IMYHbIX (PaKTOPOB.

IlepBUYHBIN CHUHTE3 OPraHUYECKUX BeELIECTB B KieTke. PorocuHTe3. Poib
XJIOPOILJIaCTOB B mporecce ¢orocuHTe3a. CBeroBas M TeMHOBas (asbl.
[TpoaykTuBHOCTH (hoTOCHHTE3a. BiusiHue pa3nuyHbIX (aKTOPOB HA CKOPOCTH
¢doTocuHTe3a. 3HaUEHUE POTOCUHTESA.

XeMOCHHTES3. PaznooOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUPUIIPYIOMIUE OaKTepUH, KeJIe300aKTeprH, cepoOaKTEepun, BOJIOPOTHBIC
OakTepuu. 3HaUEHHUE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buasl Opokenus. IIpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENH OOIE3HEH.

As3poOHBIC OpraHu3Mbl. DTaIbl YHEpreTuueckoro ooMena. IloaroroBuTenbHbIN

arar. I mukonns — 6CCKI/ICJ'IOpOI[HOG PpaciCIijICHUE I'JIFOKO3EI.




Buonoruueckoe OKHUCIICHHUC, UJIN KJICTOYHOC JbIXaHHC. Pons MI/ITOXOHI[pI/Iﬁ B
mporeccax — OMOJOrMYEecKOro  OKHcieHus.  Llukinmuyeckue — peaxiuu.
OxkucnurensHoe GochopunrpoBanue. [[penmyiecTsa adpoOHOTo MyTH 0OMEeHa

BEIECTB Tepes aHadpOOHBIM. DPPEeKTUBHOCTH SHEPTETHIECKOTO OOMEHA

2.5

Peakuun MatpuuHOoro cuHtesa. I[IpyHIMI KOMIIJIEMEHTApPHOCTH B PEAKLUAX
MaTpUYHOIO  CHHTe3a.  Peanuzamus  HacleACTBEHHON — MHQOpManuu.
I'enernueckuii kox, ero corcrBa. TpaHckpuniusa — Matpuunbiil cunte3 PHK.
[IpyHUMOBI TPaHCKPUNLMU: KOMIUIEMEHTAPHOCTb, AHTUIAPAJUIEIBHOCTD,
aCUMMETPUYHOCTb. TpaHciauus U e€ stanbl. Yuactue TpaHcnoptHbix PHK B
OouocuHTe3e Oenka. YcnoBusi buocuHTe3a Oenka. KoaupoBaHue aMUHOKHCIIOT.
Posne pubocom B 6uocuHTE3€E OEmKa.

Opranu3zanus reHoma y IpoKapuoT U 3yKapuoT. Perynsuns akTHBHOCTH T'€HOB
y npokapuot. ['unoresa onepona (®. XKaxo0, XK. Mano). Perynsanus oOMeHHBIX
Ipo1eccoB B KieTke. KieTounslii romeocras.

Bupycel — Hekierounsie GopMbl KHU3HU U oOiHMraTHbIe mapasuTel. CTpoeHue
MIPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycusie 3a0oneBanus yenoBeka, XuBOTHbBIX, pactenuii. CITN [, COVID-19,

CoOMaJIbHBIC U MCIUITMHCKHEC HpO6HeMBI

2.6

Knerounslif 1uki, ero mepuonasl M perynsuus. HHTepdaza U MuUTO3.
Oco0GeHHOCTH MpolIeccoB, MpoTeKaromux B HHTepdase. [ToaroroBka KiIeTku k
nenenuto. Ilpecunternueckuit (MOCTMUTOTUYECKUN), CHUHTETUYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUIA ) TIEPUOJIBI HHTEP(]A3HI.

Marpuunsiii cunre3 JHK — pemmukanms. Ilpuanune! permmkanuu JHK:
KOMIUIEMEHTapHOCTh, IOJyKOHCEPBATUBHBIM CHUHTE3, aHTUIAPAJLICIBHOCTD.
Mexanusm pernkauuu JJHK. Xpomocomsl. CTpoenue xpomocom. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTum. JUNIougHbId U
ramiouHblil Habopbl xpomocoM. ['omosiornunsle XpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenue knerkn — Muto3. CTaaiuu MUTO3a U MPOUCXOASIIME B HUX MPOLECCHL
Tuner Mmuto3a. KaproknHes u nuTokuHe3. bruonornueckoe 3HaueHUE MHUTO3A.
Perynsamua mutoTtmueckoro nukia kietku. [Iporpammupyemast kieTodyHas
rubenp — arnomnTos.

cI)yHI(I_II/IOHa.J'H:.Haf{ I€HOMHKaA

Opranusm Kak Ouosoruyeckasi cucrema

3.1

OJIHOKJ'IGTOLIHLIC, KOJIOHUAJIBHBIC, MHOT OKJICTOYHBIC OpTraHU3MBbI n

MHOT'OTKAaHCBBIC OPpTraHU3MBEI.




@opMbl  pa3zMHOXKEHHUSI OpPraHu3MOB: Oecrojoe (BKJIIOuYash BEreTaTHBHOE) U
nosioBoe. Bumel 0Gecrionoro pa3MHOXKEHHS: IOYKOBAaHUE, CIOPYJIISALHS,
(bparmeHTanus, KJIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. I[lonmoBbie kieTku, wim rameTsl. Meio3. Craauu
Mmenosa. [loBegenme xpomocom B Menose. KpoccuHrosep. bruonornueckuit
CMBICJI MEH03a U MOJIOBOTO ITporecca. Meio3 1 ero MecTo B )KU3HEHHOM IIUKJIE
OpraHU3MOB.

[IpenzaponeimeBoe pazputue. ['amerorenes y XMBOTHBIX. [10JI0BBIE Kene3bl.
OOpazoBaHMe W pa3BUTUE MOJOBBIX KJIETOK. CrepMaToreHe3 U OOrEHeEs.
Crtpoenune mosoBeIX KieTok. OMIOJOTBOpEHHE M SMOPHOHAIBHOE DPAa3BUTHE
KHUBOTHBIX.  CrocoObl ~ OIUIONOTBOPEHMS:  HAapyKHOE,  BHYTPEHHEE.
[TapTenorenes.

WHauBuyanbHOE pa3BUTHE OpraHu3MoB (oHToreHes). Ctaauu smMOpHOreHesa
’KMBOTHBIX (Ha mpuMepe Jarymk ). podnenue. Tunsl npodaenus. OcobeHHocTt
JIpOoOJIeHUs MIEKOTUTAIOIMX. 3apOAbIIIEBbIe JUCTKHU (TacTpyisaus). 3akiaaka
OpraHoB M TKaHEW U3 3apOJBIIIEBBIX JUCTKOB. B3auMmHOe BiMsAHUE yacTel
pasBUBAIOLIETOCS 3apojpbliia (3MOpUOHANbHAS HMHAYKLHKS). 3aKjiagka IUIaHa
CTPOEHMS KUBOTHOI'O KaK pe3yJIbTaT MEPApXUUECKUX B3aUMOJIEHCTBUI T€HOB.
BnusHue Ha >MOpUOHATBHOE PAa3BUTHE PAa3IUYHBIX (PAKTOPOB OKpYKAroILEeH
Cpenpl.

Poct u passutue xuBOTHBIX. [locTaomOpmonansHbli Tepuoxa. Ilpsmoe u
HenpsiMoe pa3Butue. PaszButue ¢ Meramopho3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX >KMBOTHBIX. bruonoruyeckoe 3HaueHUE MPSIMOTO M HENPSIMOIO
pa3BUTHS, UX paCIpOCTpaHeHHE B MpuUpoae. Tumsl pocra )KUBOTHBIX. DaKTOPbI
pEeryssiiiyd pocTa >HUBOTHBIX M denoBeka. CrTaguu MOCTIMOPHMOHAIBHOIO
pa3BUTHS y )KUBOTHBIX M 4eJI0BeKa. [Ieproasl OHTOreHesa 4enoBeKa.
PasmHoxxenune u pasButue pacreHuid. ['ametrodur m cmopodur. Meiio3 B
KM3HEHHOM LMKiIe pacteHuid. OOpa3oBaHue cHop B Ipolecce Meio3a.
I'ametorenes y pacreHnil. ONIOIOTBOpEHHME U PAa3BUTHE PACTUTENBHBIX
opranu3moB. /IBoifHOe OII0JI0TBOpPEHHE Yy LIBETKOBBIX pacTeHHui. OOpazoBaHue
U DPa3BUTHE CceMEHU. MeXaHu3Mbl pEryJsiiuM OHTOI€HE3a Yy PpAacTeHUU H

KHNBOTHBIX

3.2

HCTOpI/ISI CTAHOBJICHHUSI " paBBI/ITHSI TCHCTHUKHN KakK HaYKI/I. OCHOBHI)IG
TCHCTUYCCKUC ITOHATUS U CHUMBOJIBI. FOMOJ’IOFI/I‘-IHI)IG XpOMOCOMI)I, AJIJICJIIBHBIC
I'€HBbI, aJ'IBTepHaTI/IBHI)IG HpI/ISHaKI/I, HOMHHaHTHBIﬁ 158 pCHGCCI/IBHI)II\/'I HpI/ISHaK,
rOMO3HUT'0Ta, TETEPO3UI0Ta, YUCTas JIMHUSA, THUOPHUABI, T€HOTHUII, (EHOTHIIL
OCHOBHBIE METOJBI TEHETHUKH: THUOPHAOJOTHYECKUM, IUTOJOTHYECCKHM,

MOJIEKYJISIPHO-T€HETUYECKU I
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Mounorubpunnoe ckpemBanue. IlepBbiii  3akoH MeHzaens —  3aKoH
enuHoOo0pa3usi TUOpUIOB TMEPBOTO MOKOJEHHs. IIpaBHIIO TOMHUHHUPOBAHWSL
Bropoit 3akoH Menzens — 3aK0H pacuieIuIeHus NpU3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPUAHOTO CKpeLBaHus. [ unmore3a 4MCTOTHI raMeT.
Amnanusupytoliee ckpemubaHue. [IpoMexyTouHbIN XapakTep HaclieOBaHUSL
Pacmennenne npu3HakoB Ipy HEMOJHOM JOMUHUPOBAHUU.

Hurubpunnoe ckpeuiBanue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBUCHUMOTO
HacjlenoBaHUs  Hpu3HakoB. lluTonormuyeckue OCHOBBI  AUTHOPUIHOIO
CKpEIMBAaHUSL.

CuennenHoe HacneaoBanue mnpusHakoB. PaGoter T. Moprana. CrerieHHOe
HACJIeI0OBaHNUE T'€HOB, HAPYIICHUE CLUEIICHUS MEXAYy TeéHaMh. XpOMOCOMHAas
TEOpUs HACJIEICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIN MEXaHU3M ONPEICIICHUs MONa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. | OMOraMeTHBIN U reTeporaMeTHbli 1moil. I'enernueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBanue npu3HaKoOB, CLEIUIEHHBIX C
IIOJIOM.

I'enorun kxak nenocrHas cucrema. llnenorponus — MHOXKECTBEHHOE ACHCTBHE
reHa. MHOXECTBEHHBIM ajuienns3M. B3anmonencrsue HeaulelIbHBIX TI'€HOB.

KommnnemenTtapHocts. Onucras. [lonumepus
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B3aumopeiictBue reHotMma u  cpeasl  npu  (opmupoBanmu  (peHOTHMA.
N3menunBoCcTh pr3HaKoB. KauecTBEeHHbIEC U KOJTUYECTBEHHBIC MTPU3HAKU. Bujipl
W3MEHYMBOCTH: HEHACIEICTBECHHAS U HACISACTBECHHAs.

MomudukamonHas  MW3MEHYHMBOCTh. Ponb  cpembl B (OpMUPOBAHUH
Mo M (pUKaIMOHHOM M3MeHYnBOCTH. HopMa peakunu npusHaka. BapualmoHHbIi
psan u BapuanuonHas kpuBas (B. Moranncen). CoiicTBa MO (hUKAIIMOHHOM
W3MEHYHUBOCTH.

I'enoTnnnyeckass M3MeHYMBOCTh. CBOICTBAa T'€HOTHMIIMYECKOM HM3MEHYHMBOCTH.
Buapl reHOTUTMYECKON U3MEHYUBOCTH: KOMOMHATUBHAS, MyTallIOHHASL.
KoMmOnHaTuBHasT W3MEHYMBOCTh. Mei03 © TMOJOBOW Tpollecc — OCHOBA
KOMOMHATUBHOMN N3MEHUYNBOCTH. POlTb KOMOMHATHBHON M3MEHUYNBOCTHU B CO3IAHNUI
T€HETHYECKOT0 pa3Hoo0pa3us B Ipe/iesiax OJHOTO BU/IA.

MyTannoHHass “3MEHYNBOCTh. BHIbI MyTalnii: r€HHBIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrnioHTaHHBIC © WHIYIIUPOBAHHBIC MyTaIllUH. SIIEpHBIC M ITUTOILIA3MATHYECKHC
MyTaruu. CoMaTu4ecKue W TOJIOBbIE MyTanuH. [IprudmHBI BO3HUKHOBEHUS
MyTanuii. MyTareHsl W WX BJIUSHHE Ha OPraHU3MbL 3aKOHOMEPHOCTH
MYTallMOHHOTO IMpoliecca. 3aKOH T'OMOJIOTHYECKHX PSIOB B HACJEACTBEHHOU
m3meHunBoctu  (H.M.  BaBuiioB).  BHesjepHas ~ M3MEHUYHMBOCTh U

HaCJICACTBECHHOCTbh
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Kapuotun wyenoBeka. MexayHaponHass mnporpaMma HCCIEAOBaHUS T€HOMA
yelloBeKa. MeToabl  HM3yueHHUs] TEHETUKU UeJOBEKa: TIEeHEaIOrHYeCKHH,
OJIM3HEIOBLIN, IIUTOTr€HETUUECKHUM, MOMYJIALMOHHO -CTaTUCTUYECKHUM,
MOJIEKYyJIsipHO-TeHeTHYecknuii.  COBpeMEHHOEe  OmpejelieHHe  T'eHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHNE, TCHOTUITUPOBAHUE, B TOM YHCJIE€ C TTOMOIIIBIO
[TI1P-ananu3a. HacneacTtBenHble 3a0ojieBaHWs  dYelloBeKa. [ CHHBIE W
XpOMOCOMHbIE  OOJie3HH  4yelloBeKa.  bojie3sHM ¢ HacleICTBEHHON
MPEPACIIONOKEHHOCTHIO. 3HAYECHUE MEAUIIMHCKON T€HETUKH B TIPEA0TBPAIICHAN

M JICYEHH U I'eHEeTUIECKUX 3a00j1eBaHui yenoBeka. CTBOJIOBBIE KIETKH

3.6

JomecTukanus u cenekius. 3apoKIeHHE CEIEKIIUU U JOMECTUKALMU. YUeHUEe
H.U. BaBuiioBa 0 LEHTpaXx MPOUCXONKACHHS U MHOTO00Pa3Hs KYJIbTYPHBIX
pacteHuii. Ponp ceneknuu B CO3MaHUM COPTOB PACTEHUU U MOPOJ] KHUBOTHBIX.
Copt, mopojna, mramMM. 3aKOH TOMOJIOTMYECKHX PSJAOB B HAcIeJICTBEHHOU
n3menunBoctd H.W. BaBumnoBa, ero 3HadueHue /I CENIEKITMOHHON paOOTHI.
Metoapl cenekIMoHHOM paboThl. MckyccTBeHHBI OTOOp: MaccoBBIA H
WHAUBUAYaJIbHBIA. DTanbl KOMOWHAIIMOHHOW  cenekuuu. McmeiTanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHUITY C MOMOIIBIO OIIEHKU
(heHoTHIIa MOTOMCTBA U OTOOP O TEHOTHUITY ¢ ToMoIkio ananu3a JJHK.

W ckyccTBeHHBIN MyTareHes Kak MeTOJ] CeJIEKITMOHHON padoThl. PagnanuoH eI
U XUMUYECKMU MyTareHe3 Kak MCTOYHMK MyTalUi Yy KYJIbTYPHBIX (GOpM
opranus3moB. lcnonb30BaHHEe TEHOMHOIO pENaKTUPOBAHUS M  METOJOB
pexombunanTHeIX JIHK 118t momy4eHust iCXOAHOT0 MaTepuana Jajs CeJIeKIUH .
[Tony4yenue nmonumnuonaoB. BuyTpusuaosas rudpuanzamus. bauskopoacrseHHoe
CKpeluBaHue, Ui HHOpUIUHT. HepoacTBeHHOE CKpEeLBaHue, U 2y TOPUJIMHT.
I'eteposuc u ero nmpuunHbl Mcmnonb3oBaHue rereposuca B cenekiun. OTaanéHHas
rubpunmanus. [Ipeononenue Oecrioans MEXBUIOBBIX THOPUIOB. JloCTinKeHUs

CCIICKII N paCTeHI/Iﬁ U XXUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3YEMbIE B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBBIE KYJIBTYPB,
MUKPOOpPraHU3MbI, HMX XapaKTepUCTHKA. TpaauuuoHHas OHOTEXHOJOTHUS:
xJieboneyeHnue, TMOJMyuyeHWEe  KHUCIOMOJOYHBIX MPOIYKTOB,  BHHOJEIHE.
Mukpobuonorudeckuii cuaTe3. OOBEKTHI MUKPOOMOJIOTHUECKUX TEXHOJIOTHI.
[IpousBoacTBo Oenka, AaMHUHOKUCIOT M  BUTaMHHOB. VcKyccTBeHHOE
OIJIONOTBOpPEHUE. PEKOHCTPYKIMS SMIEKIETOK M KIOHMPOBAHUE >KMBOTHBIX.
MeTton TpaHCIIaHTAUHUU SAEP KIETOK.

XpoMocoMHasi M TE€HHas WHKEHepHusA. VICKyCCTBEHHBII CHHTE3 T€Ha H
KoHcTpyupoBanue pexomOuHanTHeIX JIHK. JlocTmkeHHss W TEpCIEeKTHBBI
XPOMOCOMHOW M TEHHOW WHXEHEepHH. MeauIuHCKue OHOTEXHOJIOIHH.

Hcnonp30BaHKE CTBOJIOBBIX KJIIETOK




Cucrema 1 MHOTOOOpa3ie OpraHMuecKoro Mupa

4.1

buonornueckoe  pasHoobOpaszue  opranuzMoB. CoBpeMeHHass  cucTeMa
opranunyeckoro mupa. [IpuHmunel knaccupukanuu opraHu3mMoB. OCHOBHbIE
CHUCTEMAaTUUYECKHE TPYIIIbl OPraHU3MOB.

Oco0eHHOCTH CTPOCHUS M KU3HEICSITEIbHOCTH OJHOKIECTOYHBIX OPTaHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHBIC TPUOBI, OJTHOKIECTOYHBIC BOJIOPOCIH, IPYTHE
npotuctel.  KolloHuanbHble  OpraHu3Mbl.  J[BUXKEHHE  OJHOKJIETOYHBIX
OpPraHu3MOB: aMEOOUTHOE, KTYTUKOBOEC, PECHHYHOE. 3alUTa Y OJTHOKJIETOYHBIX

OpraHus3MoB. Pa3ipaxuMoCTh y OJHOKJIETOYHBIX OPraHU3MOB. TakCUChI

4.2

MHorokieTouHbsle  pacTeHHs. B3auMocBs3p  4YacTed  MHOTOKJIETOYHOIO
opranu3sma. TkaHu, OpraHbl ¥ CHCTEMbl OPTaHOB MHOT'OKJIETOUHOT' O OPTaHU3Ma.
Opranusm Kak eauHoe 1enoe. TkaHu pacTeHui. TUIbl paCTUTENBHBIX TKAHEH:
oOpa3oBaTenbHas, MOKPOBHAs, MPOBOJAIAS, OCHOBHAs, MEXaHHUYECKas.
OcobeHHOCTH CTpoeHMs, (PYHKUMH M pacrmojoXKeHHs TKaHell B opraHax

pacTeHuM

4.3

BereratuBHbIe U TeHEepaTUBHBIE OpraHbl pacTeHU . O YHKIMHU OPTaHOB U CUCTEM
opranoB. Kapkac pacrenuii. J[BU>keHHE MHOTOKJIETOUHBIX PACTEHUI: TPOTIA3MBI
n Hactuu. Ilornomenne BOABI, YIIIEKUCIOrO ra3a U MUHEPAIBHBIX BELIECTB
pactenusivu. Jlpixanue pacrennit. [luddysus razoB depe3 moBepXHOCTh KICTKH.
TpancnopTHble CHCTEMBI pacTeHUil. Brigenenue y pacreHuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpencrBa macCUBHOM M XMUMHUYECKON
3aUThl. DUTOHUIHUABIL.

PaznpakxuMocTh M peryisinus y opranu3MoB. Pa3ipaxxuMocTb U peryisuus y

MHOT OKJICTOYHBIX paCTeHHﬁ. PocroBrie BelllecTBa ¥ UX 3HAYCHUE

4.5

MHOTOKJIETOUYHBIE JKHBOTHBIE. B3anmMoOCBS3p dYacTell MHOTOKJISTOYHOTO
opranusMa. TkaHu, OPTaHbl U CHCTEMBI OPTaHOB MHOTOKJIETOYHOTO OpTraHU3Ma.
Opranusm Kak equHoe 1esnoe. 'omeocras. TkaHM KUBOTHBIX U YeJIOBEKa. THUIIBI
KUBOTHBIX TKaHEH: 3MUTENNATIbHASL, COCAUHUTEIbHAS, MbIIICYHAs, HEPBHAsL
OcobeHHoCcTH CTpoeHHs, (DYHKIIMH W PACIOJOKEHUs TKAaHEH B oOpraHax

JKHNBOTHBIX U YCIOBCKaA

4.6

Oprassl 1 CUCTEMbI OPTaHOB )KMBOTHBIX. @YHKIIMY OPraHOB U CUCTEM OPTaHOB.
Omnopa Tena opranu3MoB. CKeNeThl OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX
AKUBOTHBIX. HapyxHbIi1 1 BHyTpeHHUH ckeneT. CTpOeHUe U TUIIBI COSIUHEHUS
KOCTEH.

JIBI/I)KCHI/IG MHOT'OKJIETOYHEIX JKHBOTHEIX. IlWTanue >KMBOTHEIX. lluTanue
MT03BOHOYHBIX KUBOTHBIX. J[pIxaHue »uBoTHbIX. KokHoe npixanue. XKabepHoe

" JIETOYHOE JIbIXaHUE.




JIpIXxaHu€e MO3BOHOYHBIX >KMBOTHBIX. DBOJIIOLIMOHHOE YCIOXHEHUE CTPOCHUS
JNETKUX O3BOHOYHBIX )KMBOTHBIX. J[pIXaTeabHas cucreMa yenoBeka. MexaHusm
BEHTWJIALMM JETKUX y MTHUIl U MIEKONMTAIOMUX. TpaHCHOPT BEIIECTB Yy
opranu3MoB. TpaHCnopT BeHIeCTB y KMBOTHBIX. KpoBeHOCHas cucreMa u €€
opranbl. KpoBeHocHass cucTtemMa IO3BOHOYHBIX JKMBOTHBIX. Kpyru
KpOBOOOpAIIEHUSI. OBOJIOLUOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBI [103BOHOYHBIX )KUBOTHBIX. BblienieHue y opranusmoB. Beijgenenue y
KUBOTHbIX. CokpaTtuTenbHble Bakyosn. Opransl BoeneHus. CBs3b MOJOCTH
TeNa ¢ KPOBEHOCHOM U BBIICIUTENBHON CUCTEMAaMU. Brlzienenne y m03BOHOYHBIX
KMBOTHBIX. 3alMTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpoBBI u ux
IIPOU3BOIHBIE.

Pa3npakuMocCTh U peryisnus y opranu3MoB. PazapakxuMocTh y OTHOKIJIETOUHBIX
opranu3moB. Takcucel. Pa3npakuMoCTb M pPEryisilius y MHOTOKJIETOYHBIX
pacTteHuil. PocToBBIE BElIECTBA U UX 3HAUYEHHUE.

HepBHas cuctema u pedekTopHasi peryisiuus y MHOTOKJIETOYHBIX )KUBOTHBIX.
HepBHas cuctema u €€ oOTAenbl. OBOJIOLNUOHHOE YCIOKHEHHE CTPOCHMS
HEPBHOM CHUCTEMBI y JKUBOTHBIX.

Pa3zpaboTka anroputMoB W mporpamMMm Ui 3PQPEeKTUBHON (HYHKIIMOHATBHON
aHHOTAIlMM  T€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MUKPOOPTaHU3MOB, PACTEHUH, ’)KUBOTHBIX U YEJIOBEKA

OpraHI/IBM YCJIOBCKAa U €ro 310pOBLC

5.1

Oprasbl ¥ CUCTEMBI OpraHoB uyenoBeKa. OTesNbl FOJIOBHOI'0O MO3Ta TO3BOHOYHBIX
KUBOTHBIX. Pedumekc u pedunexktopHas ayra. be3ycinoBHblE U YCIOBHBIE
peduiekcol. ['yMopanbHas peryiasuus M 3HAOKPHUHHAS CHCTEMa XUBOTHBIX U
yenoBeka. JKenes3bl SHIOKPUHHON CUCTEMbBI U UX TOPMOHBI. [[eiiCTBHE TOPMOHOB.
B3anmocBs3p HEpBHOW M PHIAOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cuctema. Pednekc u pednexktopHas nyra. besycioBHble U ycIoBHBIE peduieKChl

5.2

3ammTa opranu3ma ot OonesHel. IMmynHas cucreMa yenoBeka. Kietounslii u
T'YMOPQJIBHBI MMMYHHUTET. Bpoxn€HHBIN, MPHOOPETEHHBINA CrenuprIecKuit
uMMyHuUTeT. Teopuss KJIOHaJIbHO-ceNeKTUBHOro uMMyHutera (I1.Dpnux,
®.M.bepruer, C.Toneraa). BocmnamutenbHbie OTBEThI OpraHu3MoB. Poib

BPOXKJIEHHOTO UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHU I
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KposenocHas cucrema u e€ opranbl. Cepale, KPOBEHOCHBIE COCYJIbl U KPOBb.

Kpyru kpoBoobpamenus. Pabota cepaua u e€ perynsnus

5.4

Hpeixanme 4yenoBeka. Juddysuss rTa3oB depe3 MOBEPXHOCTh  KIETKH.
JpixaTenpHass cucTemMa 4esnoBeka. JlpIxarenbHass MOBEPXHOCThb. Peryisius

JbIXaHusl. J{pIxaTenbHbIe 00bEMBI




5.5

[IumeBapuTenpbHas cucreMa uenoBeka. OTHenbl MUIIEBAPUTENBHOIO TPaKTa.
[InmeBapuTenbHble  Kele3bl.  BHYTPUIIONOCTHOE UM BHYTPHUKIIETOYHOE

MUIIEBapEeHUE

5.6

[ToxpoBbl W ux mnpousBojaHbie. Opranbl BbliaeneHus. [louku. Ctpoenue u
byHKIHOHUpOBaHUEe HeppoHa. DUNbTpalus, CeKpelus 1 00paTHOE BCaChIBaHUE

KaK MCXaHH3MBbI paGOTH OpTaHOB BBIACIICHUA. O6p330BaHI/Ie MOYH Yy YCJIIOBCKaA

5.7

I[BI/I)KGHI/IG yeJIoBeKa: MbllieyHas cucrteMa. CKeJIeTHBIS MBIIIIBI 1 UX pa60Ta.

CtpoeHue 1 THUIIBI COCTMHEHUS KOCTEH

TCOPI/IH ABOJIIONMH. Pa3BUTHE )KU3HU Ha 3emite

6.1

OpomonnonHas teopus Y. Jlapsuna. IIpenmnocbuikn BO3HMKHOBEHUS
napBuHu3Ma. JKU3Hb U HayuyHas aestesnbHocTh Y. JlapBuHa.

JBmxymme cuibl 3BoJtouy BUIOB 1o Y. JlapBuHY (BhICOKAss HHTEHCHBHOCTb
pasMHOXKEHHsI OpraHM3MOB, HACJIEJCTBEHHas M3MEHUYMBOCTb, Oopbba 3a
CYILIECTBOBaHHE, €CTECTBEHHBIM U HCKYCCTBEHHBIH OTOOP).

Odopmnenue cunternueckoit reopun 3omonuu (CTI). HelitpansHas Teopus
sBostoLinH. COBpeMEeHHast 3BOTIOIIMOHHAS OMOI0TrMsl. 3HAUYSCHHUE 3BOJIOIM OHHON

Teopuu B GOPMUPOBAHNU €CTECTBEHHO-HAYYHOU KApTUHBI MUpa

6.2

[Tonynauus kak sjieMeHTapHas eAuHHUIa HBOMONUU. COBpEMEHHBIE METO/Ib
OLIEHKH T€HETHYECKOI'0 pasHOoOpa3us M CTPYKTYphl momyisiuid. M3meHeHue
reHo(oH/1a MOMYJISALMN KaK 3JEMEHTapHOE 3BOJIIOLIMOHHOE sBJIEHHE. 3aKOH
reHerudeckoro paBHosecus JIx. Xapau, B. BaiinOepra.

DOneMeHTapHble (AaKTOPbl (ABMXKYIIME CHJIBI) 3BOJIONMU. MyTanmoHHbIH
npouecc. KomOumHaTuBHas u3MeH4YMBOCTh. Jlpeildp reHoB — ciyuaiiHble
HEHANpaBJIeHHblE M3MEHEHHsS 4YacToT amieneil B momymsuusx. Oddekt
ocHoBatens.  Murpauuu.  Mzomsuus — nomyisuuii:  reorpaduueckas
(mpocTpaHCcTBEHHAs ), Ononoruyeckas (penpoayKTUBHast).

EcrectBeHHbIf 0TOOp — Hampasisioumid ¢aktop sBomonuu. Dopmsl
€CTeCTBEHHOr0 O0TOOpa: JABIKYIUMH, CTAOMIM3UPYIOUIMHA, pa3pbIBaOLIMI
(mu3pyntuBHbIi). [TomoBoii oTOOD.

[TpucrocoOeHHOCTh  OPraHM3MOB  KaK  pe3yjbTaT  MHKPOIBOJIOLIHM.
BosHukHOBeHHE TNPUCHOCOOICHHE y  OpraHu3MoB. ApomMopdo3bl U
uaunoanantanuu. [Ipumepsl npucnocodiaeHuil y opranu3mMoB. OTHOCUTEIBHOCTb
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Buxn, ero kputepum u CTpyKTypa. BupooOpa3oBaHue Kak pe3yJbTar
MuKposBomonuu. M3omsiuus — kiatodeBoit paktop BugoodpazoBanus. [lytu u
CrocoObI BUJI000pa30BaHHUS: AUTOTAaTPUIECKOE (reorpaduyeckoe),
CUMIATPUUECKOe  (IKOJOTMYECKOE), «MIHOBEHHOE»  (MOJUILIONAU3AIIus,

rubpumzanus). JmuTenbHOCTh 3BOTIOLMOHHBIX POLECCOB.




Mexanu3mbl GOpMHPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Poib 3BOMIOLIMOHHOM OMOJIOTHYU B pa3paboTKe HAyYHBIX METOJIOB COXPaHEHUs
O6ropazHoo0pazusi. MUKPOIBOIIONMS U KOIBOJIIOIUS NApa3uTOB U UX XO35EB.
MexaHu3mMbl (OPMHUPOBAHUS YCTOMYMBOCTH K AHTHOMOTHKAM W CIIOCOOBI

00pBOBI ¢ HEH

6.3

Meronbl U3ydeHHs] MaKpO3BOIIOIUHU. [1aI€OHTOIOrMUeCKHEe METOIbI N3YyYCHUS
sBonronuu. [lepexoansie hopmbl U PUITOTEHETUYECKUE PSIZIBI OPTaHU3MOB.
buoreorpaduieckre MeTo bl H3yueHus dBotonnu. CpaBHeHUE GIOpbI U PayHBI
MaTepHKOB U OCTPOBOB. broreorpaduyeckue odnactu 3emiuan. Buipi-aH1eMuku
U PEIUKTHL.

DOMOPHONOTUYECKHE W CPaBHUTEIBHO-MOP(HOIOTHYECKHE METOIbl HU3YUYCHUS
J3BOJIIOIINUHA. I'eneTnueckne MexXaHU3MBI 3BOJJIIOIIUU OHTOI'€HE3a U ITOABJICHUA
3BOJIFOIITMOHHBIX HOBIICCTB. T'omonoruunrsle wu AHAJIOTMYHBIC  OpPraHbl
PYZII/IMCHTapHBIG OopraHsbIl n aTaBU3MBbI. MOHGKYHSIPHO-FCHCTquCKHe,
OMOXNMHYECKHUE u MAaTEMAaTHUYCCKHUEC METOAbI N3YUYCHUA 3BOJIFOI[UH.
I'oMoOru4HEIE TEHEL. COBpeMeHHBIe MCTOJbI IMTOCTPOCHUA (bl/IJ'IOFGHCTI/I‘-ICCKI/]X
JICPEBEEB.

XPOMOCOMHBIE MyTAIIMH M SBOJOIHS T€HOMOB.

OO0mme 3aKOHOMEpPHOCTH (MpaBuiia) 3BOJONKUA. HeoOpaTHMOCTh JBOITIOIHH.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB YBOJIIOIUH

6.4

HayuHple THUIMOTE3bl MPOUCXOXKACHUS KU3HH Ha 3emie. AOuoreHes u
nancnepmus.  JloHayuyHble — MOPEACTABICHUS O  3apOKACHUHU  KU3HU
(kpeaunoHu3M). I'mmoreza NOCTOSSHHOTO CaMO3apOXKACHUS JKU3HU M €€
onpoBepxkeHue omnsitaMmu . Penu, JI. Cnamnanuanu, JI.  Ilacrepa.
[TpoucxoxaeHue )KMU3HU U aCTPOOHOJIOTHSL.

OcHOBHBIE 3Talnbl HeopraHuyeckou 3posonnu. Ilnanerapnas (reojgoruyeckas)
BONMIONUS. XHUMHYECKass HBOMIONUSA. AOUOTEHHBIM CHHTE3 OpraHHUYeCKHX
BemecTB u3 Heopranuwdeckux. OnbiTr C. Mmmepa u I'. FOpu. Ob6pazoBanue
nojaumepoB n3 MoHoMmepoB. KoanepBarnas runore3a A.M. Onapuna, runoresa
nepsuyHoro OympoHa JIk. XonmeliHa, reHeTHdeckas rumnore3a . Mémnepa.
Pu6o3umer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH ¥ BOBHUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnu u metoasl €€ u3zydeHus. Mckonaemple OpraHM4ecKue OCTaTKU.
['eoxponosorus u e€ Meronpl. OTHOCUTENbHASA U a0COTIOTHAS T€OXPOHOJIOTHSL
['eoxpoHonoruyeckas mkaia: 30Hbl, 3pbl, IEPUOJIbL, SIOXU.

Hauanbnpie 3Tanbl opranndeckon 3Boonuu. [1osBiIeHNE U 3BOTIOL S IEPBBIX

KJICTOK. 3BOJHOI_II/I$I Meraboiau3ma. Bo3HUKHOBeHHE MCPBBIX HSKOCHUCTCM.




CoBpeMeHHbIE MHKPOOHBIC OWOIUIEHKM KaK aHajor TIepBBIX Ha 3emie
coobuects. CtpoMaToauThl. [IpoKkaproThl U 3yKapuoOTHI.

[Ipoucxoxaenue 3ykapuot (CUMOMOTeHe3). DBOJIOIMOHHOE TPOUCXOKICHUE
BUpycoB. [IponcxoxxaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOT'OKJIETOUHBIX OPTaHU3MOB.

OCHOBHBIE STanbl BOJIONHWH BBICIIMX pacTeHui. OCHOBHBIE apoMOpPQO3bI
pacrenuid. Beixox pactennii Ha cymry. [losiBieHue CHOpPOBBIX pacTEHUU U
3aBoeBaHMe UMM cymu. CemeHHble pacTeHus. [IpoucxokaeHue 1BETKOBBIX
pacTeHU .

OcHOBHBIE ATambl HBOJIONUU KUBOTHOrO MHpa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benckas ¢payna. KemOpuiickuii B3pbIB — MOSBJICHHUE COBPEMEHHBIX
tunoB. [IepBbie xopa0BbIE KMBOTHBIE. JKH3HB B BOJI€. DBOJIOLMA 103BOHOYHBIX.
[Tpoucxoxaenue ampuoduit 1 pentuinnii. [IporncxoxaeHne MICKOMUTAOITUX U
ntul. [IpuHnun kmodeBoro apomopgosa. OcBoeHHE OECHO3BOHOYHBIMH U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIIH.

Pa3BuTue %u3HM Ha 3eMJIE 110 3paM U IEPUOJAM: apXel, IPOTepO30ii, Naneo3oil,
Me3030#, KaiiHO30i. OOmas XapakTepucThKa KiIuMara U Te0JOTMYecKuX
npoueccoB.  IlosBneHme W pacuBeT  XapaKTEPHBIX  OPraHU3MOB.
VYraeobpa3oBaHue: €ro yCIOBUS U BIMSHHUE HA Ta30BbIil cCOCTaB aTMOC(EPHI.
MaccoBble BBIMMpPAaHHSI — 3KOJOTMUYECKHE KPHU3UCHI Ipouuioro. IIpuunnbl u
CJIEZICTBUSI MAaCcCOBBIX BbIMUpaHU. COBPEMEHHBIN 3KOJIOTMUECKU I KPU3HC, ETO

0COOEHHOCTH

6.5

Pasnensl u 3amaum anTpomosoruu. Meroasl aHTpornojaoruu. CTaHOBIIEHHE
MPEACTABICHUM O TPOUCXOKACHUHU yenoBeka. COBpeMEHHbIE HAyYHbIE TEOPUU.
CxoAcTBO YennoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE IMOJIOKEHHUE YEIOBEKA.
CBuzerensCcTBa  CXOJACTBA  YEJIIOBEKA C  JKUBOTHBIMU: CPaBHUTEIBHO-
Mophoorudeckue, AMOPHUOJIOTHYECKHE, (bU3M0I0r0-0MOXUMHYECKHE,
nopegeHueckue. OTIMYMS 4YEIOBEKAa OT JKUBOTHBIX. I[IpsMoxoxzaenue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra U BTOPOU
CUTHAJIbHON CHCTEMBI.

JBwxyume cuibl (PakTopbl) aHTpOMOreHe3a: OWOIIOTHMYECKUe, COIHAbHBIE.
CooTHomieHre OMOTOTHIECKUX M COITUANBHBIX ()aKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaJAMHM AHTPONOreHe3a. ABCTPAJONHUTEKH — JBYHOTHE IIPEIKU
moner. YernoBek yMenblil, MEpBblE€ W3rOTOBJIEHUS OpyIuld Tpyna. Yemosek
MPSAMOXOJSIIAN W TIEPBBIA BBIXOM JIOJACH 3a mipenensl Adpuku. YemnoBek
reienb0eprcKuil — O0IMMM MPeoK HeaHAePTaIbCKOr0 YejoBeKa M 4YeIoBeKa
pasyMHOro. YenoBek HeaHIEPTAIbCKUN KaK BHJ JIOJECH XOJIOJHOrO Kiumara.
UYenoBek pa3yMHBId COBPEMEHHOIO THUIA, JIEHHMCOBCKUM YEIOBEK, OCBOCHUE

KOHTHHEHTOB 3a npeaenamu A Qpuku.




DBOJIONUSA COBPEMEHHOr'0 4YeJoBeKa. EcTecTBEHHBIM OTOOpP B MOMYINALUSAX
yenoBeka. MyTallMOHHBIH nporecce U moaumMopdusm. [lonynsuoHHbIe BOIHEI,
npeii¢ renoB, MUTparus 1 «d(HHEKT OCHOBATEINSD B MOMYJISAIUIX COBPEMEHHOTO
4eJI0BeKa.

Yenoseueckne pacel. [loHstue o pace. bosblime pacel: €BpOINECOHIHAA
(eBpasuiickasi), aBCTpalo-HerpouaHas (3KBaTOpHalIbHAsA), MOHTOJIOMIHAs
(a3uarcko-amepukaHckas). BpeMs u myTu pacceieHusi 4elaoBeKa IO IJIaHeTe.
EnuncTBo uyenoBeueckux pac. HayuHas HecoCTOSATENbHOCTb pacu3Ma.
ITprciocoGIeHHOCTh uelloBEKa K pa3HbIM YCIOBMSAM OKpYJXKaroIeHl cpensl.
Bmusaue reorpadudueckoit cpenpl u apeiida TeHOB Ha MOPQOJIOTHIO U

(U3HOJIOTHIO YeIoBeKa

DKOCHCTEMBI U npucymue uM 3aKOHOMEPHOCTHU

7.1

Pazgensl u 3agauu SKOIOTHH. CBsI3b KOJIOTHH C APYIruMHU HAYKaMH.
Metoapl skonoruu. IlomneBwie Ha6J'IIOI[CHI/I}I. 3KCHepI/IMeHTLI B OKOJOI'NH:
NpUpPOAHBIC U na6opaTopHr>Ie. MOI[CJ'II/IPOBS.HI/IC B OKOJIOTHH. MOHI/ITOPI/IHF

OKPYKAaroIIel Cpe/Ibl: TOKAIbHBIN, perHOHANBHBIN U TI00aTbHBII

7.2

Oxonornyeckue (HakTopbl U 3aKOHOMEpHOCTH ux aedctBus. Kinaccudukanus
IKOJIOTUYECKUX (DAaKTOPOB: aOMOTHYECKHUE, OMOTHYECKHE, AHTPOIOTCHHBIE.
OOmme 3aKOHOMEPHOCTH JICUCTBUS DJKojorudeckux (akropos. I[IpaBuiio
muaumymMa (K. [mpenrens, 0. JInbux). TonepaHTHOCTh. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AoGuotnueckue GpakTopbl. CBET Kak 3KOJOrH4ecKuii paktop. JleficTBrEe pa3HbIX
Y4acTKOB COJHEYHOI'O CIEKTpa Ha OpraHu3Mbl. OJKOJOTHYECKHE TPYIIIbI
pacTeHMil M JKMBOTHBIX IO OTHOLIEHHWIO K cBeTy. CHUrHajbHas pojib CBETa.
doTonepuoausm.

TemmnepaTypa Kak OdKoJIOTMUECKU akTop. JleficTBue TemMmeparypsl Ha
opranu3Msl. [ToiK1I0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbBIE OPTaHU3MBI.

Bnaxnocts kak skomormueckuii (axrtop. IlpucmocoGnenust pacteHuid K
noJepkaHuIo BoAHOro Oananca. Knaccudukanus pacTeHUi 0 OTHOIIEHUIO K
Boje. [IpucnocoGnenns >KuBOTHBIX K MI3BMEHEHHIO BOJIHOT'O PEXUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, ITOYBEHHA,
ryOMHHAas TOANOYBEHHAs, BHYTpUOpraHu3MeHHas. DOU3NKO-XUMHYECKUE
0COOEHHOCTH cpeJi oOouTaHusi OopraHu3MoB. [IprcnocoOieHusi OpraHu3MoB K
KM3HHU B Pa3HBIX CpElax.

bruonornueckue putmbl. BHemHue m BHyTpeHHUE pUTMBI. CyTOuYHBIE H
roJ4HbIe pUTMBI. I1prcroco6IeHHOCTh OPraHu3MOB K Ce30HHBIM U3MEHEHUSIM

YCIIOBUH KU3HU.




Kuznennsie hopmbl opranu3MoB. [TousTHe 0 xKU3HEHHOH Gopme. JKu3HEHHBIE
(bopMBbI pacTeHuii: nepeBbs, KyCTAapHUKH, KyCTADHUYKH, MHOTOJICTHUE TPABHI,
OJIHOJIETHHE TpaBhl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI,
a3poOroHThl. OCOOEHHOCTH CTPOCHUS M 00pa3a KU3HHU.

buotnueckue dakropel. Bumsl OMOTHYECKHX B3aMMOACHCTBUIN: KOHKYPEHITHUS,
XUIIHUYECTBO, cUMOKO03 U ero gopmsel. [TapasuTusMm, koomneparus, MyTyaln3M,
KOMMEHCau3M  (KBapTUPaHTCTBO, HaxyjeOHuuecTBO).  Herpoduueckue
B3auUMOJIIicTBUSl  (TOmUueckue, ¢opudeckue, Qadpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJEUCTBUI A CYIIECTBOBaHMS OpPraHU3MOB B cpele

obutanus. [IpuHINI KOHKYPEHTHOTO UCKITIOYEHUS

7.3

DKOJIOTHYECKHE XapaKTEPUCTUKHU TTonysaiun. [lomynsmus kak Gnomorudeckas
cuctema. Poib HEOTHOPOTHOCTH CpeIbl, PU3NIECKUX OAPHEPOB U OCOOCHHOCTEH
OMOJIOTHUH BUIOB B POPMHPOBAHHUY ITPOCTPAHCTBEHHOUN CTPYKTYPHI MO YJISIIHHA.
OcCHOBHBIE MMOKa3aTENN MOMYJISIIIUUA: YUCIEHHOCTb, TNIOTHOCTh, BO3pacTHas U
MOJIOBasi CTPYKTypa, POXKIAEMOCThb, MPUPOCT, TEMI POCTa, CMEPTHOCTH,
MUTpaIusl.

Dxojorudeckas CTpykTypa momyisiui. OIeHKa YHUCICHHOCTH MOMYJISIUM.
JnHaMuka monysasiuuu U €€ peryiisinus. bBuoTnueckuii moTeHIual momnyJisiyu.
MopenupoBanue JIUHAMUKH Tonyasiuuu. KpuBble pocta 4YMCIEHHOCTH
nonyJysiiuui. KpuBble BEKMBaHUA. Perynsauus 4ucI€HHOCTH MOMYJISIHN: POJIb
(akTOpOB, 3aBUCAIIMX M HE 3aBHUCAMIMX OT IJIOTHOCTH. ODKOJOTHYECKHE
cTpateruu BuioB (r- u K-crparerun).

[Tonsitme 00 sKkoyormyeckod Hume Buaa. MecrooOutanue. MHOTOMepHas
Mozenb dKojoruueckon Humm [x. M. XarunHcoHa. Pasmepsl 3K0I0rnyecKon
Hui. [loTeHmanpHas u peain30BaHHas HULIN.

Bun kak cucrema nonynsuuil. Apeansl BUAOB. BUabl M UX KU3HEHHBIC
CTpaTeruv. 3aKOHOMEPHOCTH  IMOBEACHUS W  MUTpAlUil  KUBOTHBIX.

buonorudeckne nHBa3UHu YYKCPOIHBIX BUIO0B

7.4

CooOmiectBa opraHu3moB. buorneHoz u ero crpykrypa. CBsizu MexIy
opranu3MaMu B OHWOIIEHO3e. DKOCHCTeMa Kak OTKphITas cucrema (A.JDx.
Tencnun). OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B SKOCHCTEME: MPOAYIEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpoguueckue ypoBHU. Tpoduyeckue Lenu U CETH.
Aobuotnyeckue 6moku 3xocucteM. [1ouBbl U Uikl B 3KocuctemMax. Kpyrosopor
BEILECTB M TTOTOK SHEPTHH B SKOCUCTEME.

OcHOBHBIE [TOKA3aTeIN dKOCUCTEMBl. buomacca U npoayKuus. DKOJIOrMYeCKUe
nrupaMu bl YUCCII, 6I/IOMaCCBI " SHCPIrUHU.

HanpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIECTB — cyKueccuu. [lepBudnsie u

BTOPUYHBIE CYKLIECCUM M MX HPUYMHBI. AHTPOIOTE€HHBbIE BO3JACHCTBUS Ha




cykueccuu. KnmmakcHoe cooOmiectBo. buopasHooOpasue U  moigHOTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOWUMBOCTU COOOILECTB.

[IpupogHbie KOCHCTEMBI. AHTPONOTCHHBIE YKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporeHo3. Paznuans MexX Iy aH TPOITOT €HHBIMU B ITPUPOTHBIME SKOCH CTEMaMH.
VYpboskocucremsl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['oposickas diaopa
u (dayna. CwuHaHTponu3aius TOpoaAcKol (¢ayHsl. buomormveckoe u
X03CTBEHHOE 3HaYEHUE arpodKOCUCTEM U ypOOoIKocucTeM. 3aKOHOMEPHOCTH
(hopMUPOBaHUS OCHOBHBIX B3aUMOJICHCTBUH OPraHW3MOB B 9KOCHCTEMaX.
[TepeHoc sHEeprum 1 BEUIECTB MEXKAY CMEXHBIMUA YKOCUCTEMAMH. Y CTOMYUBOCTh
OpraHM3MOB, TMOMNYJAUM M OSKOCHCTEM B YCIOBHUSX €CTECTBEHHBIX H

AHTPOIMOT€HHBIX BO3CUCTBUI

7.5

buochepa — oOmemianerapras oOojouka 3eMiid, THA€ CYIIECTBYET HIIH
cyuiectBoBasia ku3Hb. YueHue B.M. Bepnaackoro o Ouocgepe. OOnactu
ouocdeps! u e€ coctas. JKuBoe BemecTBo 6uocdeps! U ero PyHKIHUH.
3aKkOHOMEpPHOCTH cyiecTBOBaHUs Omochepbl. OcobeHHOCTH OMOchepsl Kak
rio0anbHOM  dKocHCTeMBl. JluHamu4eckoe paBHOBecue B  Ouocdepe.
KpyroBopoTsl BemecTB W OMOTC€OXMMHMYECKHE IHUKIBI (Yriepoja, a3oTa).
PutmuuHOCTS sIBIEHUM B Onocdepe.

3onanbHOCTH Ouochepsrl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CYIIIN: TYH/IPA,
XBOWHBIE Jieca, CMEUIAHHbIE WM IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTHIHU, TPOIHMYECKUE Jieca, BBICOKOTOPbS. Kiumar, pacTHTEIbHBIA U
KHUBOTHBIN MHP OMOMOB CYIIIH.

CrtpykTypa U QYHKIIUS KHBBIX CHCTEM, OIlEHKA UX PECYpPCHOTO MOTEHIMANa U

ouochepHbIX PYHKIUMA

7.6

DKOJOTHYeCcKre KPU3UCHI M X TPUUMHBI. Bo3nelicTBue yenoBeka Ha buochepy.
3arpszHEHUE BO3AYIIHOM cpeapl. OXpaHa Bo3ayxa. 3arps3HEeHNE BOIHON CPEIbI.
Oxpana BOIHBIX pecypcoB. Pazpymenne mouBbsl. OXpaHa OYBEHHBIX PECYPCOB.
N3mMenenne kimnmara.

AHTpPOITIOr€HHOE BO3/IEICTBUE HA PACTUTENBHBIM M KUBOTHBIM MHup. OXpaHa
PacTUTENBHOTO U KMUBOTHOTO MHUpPa. OCHOBHBIE MPUHIIUIIBI OXPAaHbI MPUPOJIBL
Kpacubsie kuuru. Ocobo oxpassiembie mnpupoanbie Ttepputopun (OOIIT).
Boranmyeckue casipl ¥ 300JI0THYECKHE TAPKH.

OcCHOBHBIEC TMPUHIHUIBI YCTOWYHUBOTO Pa3BUTHUS YEIOBEUYECTBA U MPHUPOIBL
PannonansHO€  MPUPONOMONB30BAHUE UM COXPAHEHHE OHOJOTUYECKOTO

pa3HooOpazus 3emiu




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHNE MATEPHUAJIBI VIS YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






