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MOSACHUTEJBbHASA 3AIIUCKA

[Iporpamma mo ydeOHOMy mnpenamety "buosorusa" (manee - O6uwonorus) Ha
ypOBHE cpeaHero ooduiero obOpasoBaHus pa3zpaboTaHa Ha ocHoBe denepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit deaeparuny,
dI'OC COO, Konnenuuu mnpenojaBaHusi yueOHoro mnpenmera «buosorus» u
OCHOBHBIX TOJIOKEHHM (efepanbHOil paboydeil mporpaMMbl BOCITUTAHUS.

VYyeOunbiii npenmer «buonorus» yray06néuHoro ypoBHs uzyueHus (10-11
KJIACChI) SIBJISIETCSI OJHUM U3 KOMIIOHEHTOB IIpeAMeTHOM 00actTu «EcTecTBEHHO-
HayyHbele TnipeameTh». CornacHo mnojoxeHusmM DPIOC COO mnpodusnbHbIe
y4yeOHbIE MPEIMEThI, U3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBIISIOTCS CIOCOOOM
muddepeHnmann  00ydeHUsT Ha YpPOBHE CpeaHEro oOImiero oOpa3oBaHus U
MpU3BaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
o01IUM, CpeTHUM PO eCcCHOHATBHBIM U BHICHIUM 00pazoBaHueM. B To ke Bpems
KOKIBIN M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAH Ha
MIPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3aja4, CBA3aHHBIX C MpodopueHTanrueld oO0ydarolmuxcs W CTUMYJIUPOBAHHUEM
UHTEepeca K KOHKPETHON 00JIaCTH HAay4YHOI'O 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEJUIMHOM, 9KOJIOTHEH, ICUXO0JIOTUEN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeameTy "buosorus" maért npenucraBieHue o
HeNMu W 3a3jJadax u3ydeHust ydyeOHoro mpeamera «buonorus» Ha yriyonéHHOM
YpOBHE, OIpeesieT 00s13aTenbHOe (MHBAPUAHTHOE) IPEIMETHOE COIep )KaHNe, €T
CTPYKTYpUPOBAaHHME MO pa3ieliaM M TeMaM, paclpeielieHue M0 Kiaccam,
PEKOMEHJIyeT MOCIE0BaTENbHOCTh M3YUEHUS YYEOHOro marepuana ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€M, JIOTMKU Yy4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEHl oOyuvaromuxcsi. B mporpamme mno Ouonoruu
peain30BaH TPUHLHUII MPEEMCTBEHHOCTH C HM3yUYE€HHEM OHOJIOTUM Ha YPOBHE
OCHOBHOrO  o0miero oOpa3oBaHusi, Oyiarojaps 4YeMy IpocMaTpUBaeTCs
HalpaBJICHHOCTh HA  MOCJIEAYIOIIEe pPa3BUTHE  OMOJOTMYECKUX  3HAHUM,
OPHMEHTHUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHHS, TMPEACTaBICHUI O 3I0pOBOM 00pa3e >KHU3HH, Ha
BOCIIUTAHWE OEpEeXHOTO OTHOIICHHWSI K OKPYXKAIIIeW NpupodHOoi cpeme. B
nporpaMme Mo OMOJIOTMHM TakKKe IMOKa3aHbl BO3MOXKHOCTH Y4YEOHOTO IMpeameTa
«buonorusiy B peanuzaruu  TpedoBanuii PI'OC COO Kk 1UIAHHPYEMBIM
JUYHOCTHBIM, METAIlPEAMETHBIM M TIPEAMETHBIM pe3yJibTaTaM OOydYeHHUS U B
(GbOpMHpPOBaHMHM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIBHON  JCSITCIBHOCTH
o0yyarolmuxcsi M0 OCBOCHHMIO COAEpX aHUs OWOJIOrMYECKOro oO0pa3oBaHMs Ha
YPOBHE CpPEIHET0 OOIIEro 00pa3oBaHMUS.

VYyuebnsiii peamer «buosnorus» Ha ypoBHE cpeaHero ooOiero odpa3oBaHUs
3aBepiIaeT Ouojornyeckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



paciiupeHre U yriyojieHue 3HaHWi 0O0ydJaromMXcsi O >KMBOW MNPUPOJE, OCHOBAaX
MOJIEKYJIIPHON M KJIETOYHOW OMOJIOTMH, SMOPHOJIOTUMA U OHUOJOTHUU Pa3BUTHUSA,
TeHETUKH, CEJIEKIUU, ONOTEXHOJIOTUHU, IBOJIOLIMOHHOTO YUEHHUS U HKOJIOTUH.

N3yuyenne yueOHoro mnpeamera «buosorus» Ha YIIyOJIEGHHOM YpPOBHE
OPUEHTHPOBAHO HA TMOATOTOBKY OOYYAIOIIMXCS K TMOCIEAYIOIIEMY MOIYYEHHUIO
Ononornyeckoro  oOpa3oBaHUsi B By3aX W OpraHU3alMsIX  CPEAHETO
npogeccunoHanbHOro 00pasoBanusi. OCHOBY €ro Co/ep KaHUs COCTABIIAET CUCTEMA
OMONOTMYECKUX  3HAHWW, TMOJYYCHHBIX TP H3YYCHHH  OO0Yy4YaIOUUMUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKUX pa3/ieJIOB OMOJOTMM HAa YPOBHE OCHOBHOIO
obuiero oOpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS MOJY4YarOT pa3BuTHE. Tak,
paciiupeHbl U yriyOjgeHbl OWMOJIOTUYECKHWE 3HAHUA O PACTCHMSIX, MXUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJOBEKa, OOIIUX 3aKOHOMEPHOCTAX JKU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTMYECKUE CBEACHMSI PUKIIAAHOIO U TIOUCKOBOIO
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPBI JJI1 MOCIEAYIOLIETO
BbIOOpa mpodeccuu. Bo3moxkHa Takke MHTErpamus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOTYYECHHBIMU OOYYAIOLIUMUCS MPU H3YyUYECHUU
bu3MKHN, XUMUH, reorpaguu U MaTEMaTHKH.

CrpykTypa mnporpamMmbl Mo y4yeOHOMY mnpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBI UM 53BOJIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE [T JKUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3alli, SBOJIOLMN OPraHMYECKOr0 MUpa Ha 3eMIle,
COXpaHEHHUs1 OMOJIOrMYECKOro pasHooOpaszus IuiaHeTl. Tak, B 10 Kkiacce
U3y4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OWOJIOTMH, SMOpPUOJIOTUH U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUHU, OMOTEXHOJOTMU U CUHTETHUYECKOH
OMONIOTHH, AKTyaJIM3UPYIOTCS 3HAHUS OO0y4aroumxcs Mo OOTaHHKE, 300JI0THH,
aHatoMuu, (usmonmornu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTMH U y4eHue o buocdepe.

VY4eOnblii npeamer  «buonorus»  mpu3sBaH ~ 00€CIEUUTb  OCBOCHHE
00y4aroIuMHUCs OMOTOTHYECKUX TEOPUIl U 3aKOHOB, UACH, MPUHIIUIIOB U TIPaBUJI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suu M OCOOCHHOCTSAX KIETKH, OpraHu3Ma, IOMyJIsLHH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYUHBIX TOCTHKEHUSAX, COBPEMEHHBIX
UCCIIEJOBaHUX B OMOJIOTUY, IPUKJIAJAHBIX aCIIEKTax OMOJIOrMYECKUX 3HaHUM. [
pa3BUTHUA M TONJCP)KAHUS HMHTEpeca OOydaromuxcs K OWONOrHHM HapsAxy Co
3HAYUTEIbHBIM 00bEMOM TEOPETHUECKOTO MaTeprasa B COACPKaHUH MPOTPaMMbI
10 OMOJIOTUN MPEAYCMOTPEHO 3HAKOMCTBO C HUCTOpPUEN CTAHOBJIEHUS U Pa3BUTHUS
TOM WM MHOW oOjacTH OMOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PELLICHUE BAXKHEUIINX OMOJIOTHYECKUX U HKOJIOTMUECKUX MPOOIIeM.



Lenb u3yuyenus yueobnoro npeamera «buonorus» Ha yriyOi€HHOM ypOBHE —
OBJIaZICHHUE  OOYYalOUMMHUCS  3HAaHUSAMU O  CTPYKTYPHO-(QYHKIMOHAIbHON
OpraHM3allMi >KUBBIX CHUCTEM pAa3HOrO paHra M MNpUOOpEeTeHHE YyMEHUM
UCIMOJIb30BaTh 3TU 3HAHUSA B (OPMHUPOBAHMU MHTEpECa K ONpenenéHHON 00sacTH
po(EeCCHOHAIBHON JIEATENIbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOOpPY
y4eOHOT0 3aBeACHUS JJI MPOIOKEHHS] OMOJIOTHYECKOT0 00pa3oBaHUsl.

Joctuxenne uenu u3ydeHus yueOHoro mnpeamera «buonorus» Ha
yrayOnEHHOM YpOBHE 00€CTIEUnBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:

OCBOEHHE OOYYaIOLUIMMUCS CUCTEMbl OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMONOTHYECKHUX TEOPHSIX, KOHIETIIUIX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
IpaBUJIaX, COCTABIIAIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KApTUHY MUPa; O
CTPOEHUH, MHOTO000pa3M U OCOOCHHOCTSAX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJISALHs, BUA, OMOTreo1eHo3, Onocdepa); 0 BHLAAIOMUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAaHUAX B OMOJIOTHUH;

O3HAaKOMJICHHE OOYyYaloluxcsi ¢ METOAaMH MO3HAHUS >KUBOM TNPUPOIBL:
UCCIIEIOBATEIbCKUMHU ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJEKYJISpHOM U
KJIETOYHOW OHOJOTUH, SMOPUONOTMM U OWOJOTMM pa3BUTUS, TEHETUKU U
CEeNEKIUM, OWOTEXHOJOTUH U CHHTETHYECKOH OWONOTuH, MajJeoOHTOJOTHH,
OKOJIOTHUHM);  METOJaMH  CaMOCTOSTEIbHOTO  TPOBEACHHS  OMOJOTHYECKUX
UCCIIeIOBaHM B JjabopaTtopun W B Tmpupone (HaOmomeHWe, HW3MEpEHUeE,
HKCIIEPUMEHT, MOJICIUPOBAHUE);

oBlaJicHHe OOydYaloUMMHCA YMEHHMSIMU: CaMOCTOSITEIbHO  HAXOAWTb,
aHaJTM3UPOBATh W MCIIOIB30BaTh OMOJOTHYECKYI0 WH(POPMAINIO; MOJIb30BAThCA
OMOJIOTUYECKON TEPMHUHOJIOTUEH W CHMBOJIMKOHM; YCTaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTUU M COLMATBbHO-3KOHOMHYECKMMHU U SKOJOTHYECKHUMHU
npo0JieMaMy 4YeJIOBEUECTBA; OIEHUBATH IOCIEICTBUS CBOCH NEATEIBHOCTH IO
OTHOILICHUIO K OKpY’KaloUlel MpHUPOIHONW cpene, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPY)KAIOIIUX JItOJei; OOOCHOBBIBATH U COONIOJATH  MEpHI
npouIakTUKu UHGEKIHOHHBIX 3a00JeBaHMM, MpaBHiia TMOBEICHUS B MPUPOAE U
oOecrniedueHrss 0E€30MacCHOCTH COOCTBEHHOM JKU3HEIEATEIBHOCTH B YpPE3BBIYANHBIX
CUTyallusiX TMPUPOAHOTO U  TEXHOTEHHOTO XapakTepa; XapaKTepUu30BaTh
COBPEMEHHBIE HAyUHbIE OTKPBITUS B 00JaCTH OMOJIOTUY;

pa3BUTHE y 00YYaIOIIUXCS MHTEIUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
B TMPOIECCE 3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITUSMHA U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHH, pEIIAEMbIMU €0 MPOOJIEMaMH, METOHOJOTHEH
OMOJIOrMYECKOr0o UCCIIEIOBaHMUS, POBEACHUS AKCIIEPUMEHTAIIBHBIX
UCCIIEIOBaHUM, pelIeHns: OMOJOTHYECKUX 3a]1a4, MOAECIUPOBAHUS OMOJIOTHYECKUX
O00BEKTOB U MPOLIECCOB;



BOCIHUTAHUE y 00YYaIOUINXCS IEHHOCTHOTO OTHOILIECHUS K KUBOM MPUPOJIE B
LIEJIOM U K OTJEJIbHBIM €€ 00bEKTaM U SIBJICHUSIM; (POPMUPOBAHHE SKOJIOTMUECKOH,
TeHETUYECKON TPaMOTHOCTH, OOILIEH KyJbTypbl TMOBEACHUS B TMPUPOJE;
MHTErpallii €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHue  OOyYaroMMMHKCS  KOMIIETEHTHOCTH B pallOHaJIbHOM
IPUPOJIONIONIB30BaHNU (COOIOICHME MpPaBWJI TOBEIEHUS B TNPUPOJE, OXpaHbl
BUJIOB, SKOCUCTEM, OMocdepbl), COXpaHEHUHU COOCTBEHHOTO 37I0POBbS U 3710POBbSI
OKpYyXXarolmux Jojaer  (coOmoaeHuss Mep nOpoPuiakTukd — 3a00JIeBaHUM,
oOecrieyeHne O€30MacHOCTH KU3HEAESTEIbHOCTH B YPE3BbIYAWHBIX CUTYaIUsAX
OPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BAHUS
OMONOrMYeCKUX 3HaHUN U YMEHUHN B TIOBCEITHEBHOM JKU3HH;

CO3/laHM€  YCIOBHIl Uil  OCO3HAaHHOrOo  BbIOOpa  OOydYaroIIUMHUCA
WHUBUTy AIbHOU oOpazoBarenbHON TPaeKTOPHH, CIOCOOCTBYIOIIEH
nocJjieIyomemMy mnpo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUM C
VHAMBUAYaIbHBIMU UHTEPECAMU U MOTPEOHOCTIMH PETHOHA.

OO0111ee YncI0 YacoB, OTBEICHHBIX HA U3yUeHUE OMOJIOTHH Ha YyIiIyOJIeHHOM
YpOBHE cpeqiHero obiero oopasoBanus, coctaisieT 204 vaca: B 10 ximacce — 102
yaca (3 yaca B Heeno), B 11 kinacce — 102 gaca (3 yaca B HEICIIO).

OT60p OpraHu3alMoHHBIX (HOPM, METOJOB U CPEACTB OOydeHHUS OUOJIOTUH
OCYIIECTBIISICTCS ¢ y4€TOM CIEnu(UKH €ro COoAEp>KaHus M HAIMpPaBICHHOCTH Ha
MPOJIOJDKEHUE  OMOJOTUYECKOro 00pa3oBaHMs B OpraHU3aIUsAX  CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIET0 00pa30BaHUsI.

O0s13aTeIbHBIM YCJIOBUEM TTPH 00YUYEHUH OMOJIOTHH Ha YTiyOJIEHHOM YPOBHE
SBJISICTCSI TPOBEJCHUE JIA0OPATOPHBIX M MpakThueckux pador. Taxxe yuactue
O0y4aromuxcsi B BBIMOJHEHUH MPOEKTHBIX U Y4eOHO-HCCIEA0BATEIbCKUX PaboT,
TEMaTHUKa KOTOPBIX OMNPENENIeTCd Y4YUTEJIeM Ha OCHOBE HUMEIOIINXCS
MaTepHaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COAEPKXAHUE OBYYEHUA
10 KUIACC

Conep:xaHue MPOrpaMMbl, BBIJIEIEHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyaapcTBeHHOM utoropoit arrectanuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHast OUOJI0OTHS — KOMIUIEKCHasl Hayka. KpaTkast uCTOpusi pa3BUTHSA
Ovonoruu.  buonormyeckne HAyKd M HU3y4yaeMble  HMH  MPOOJIEMBI.
dyHAaMEHTallbHbIC, NPUKIAIHBIE M TOUCKOBBIE HAy4YHbIE HCCIEIOBAaHUS B
OHMOJIOTUH.

3HayeHue OMOJIOTMU B (POPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
KapTuHbl Mupa. [Ipodeccun, cBa3aHHble ¢ Ouojorueil. 3HaueHHe OUOJNOTHH B
MPAaKTUYECKOM JICSITEILHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SICTBE,
MPOMBIIIEHHOCTH, OXPaHE TPUPO/IBI.

JdeMoHcTpanmuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapuH,
V. T'apgen, I'. Mennens, B. U. Bepuanckuit, U. I1. [1asnos, 1. 1. Meunukos, H.
. Baswiios, H. B. Tumodees-Pecosckuii, JIxk. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl 1 cxeMbl: «CBs3b OMOJOTHMU C JIPYTMMHU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yYeHUE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus Owuonoruu. CBOMCTBA JKHBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTD,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEJICHUE, PA3APAKUMOCTh, U3MEHYMBOCTb, POCT U PA3BUTHE.

YpOBHM OpraHu3alvu KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJICTOYHBIMH,
TKAHEBBIM, OPTraHU3MECHHBIMN, MOIYJIALIMOHHO-BUIOBOH, AKOCUCTEMHBIMN
(Ouoreonenotuueckuii), oOuochepusid. Ilporeccsl, mpoucxoasimue B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. JKu3Hb Kak (opMa CyIIeCTBOBaHUS
Marepun. Hayku, nzydaroniue »KuBble CUCTEMBI Ha Pa3HbIX YPOBHSX OPTaHU3ALNY.

W3ydenne xuBbIX cucteM. Meroapl Ouonornyeckoil Hayku. HaOmromenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTr3alus, Metaananus. [loHsTue o 3aBucuMou 1
He3aBUCUMON mniepeMeHHOW. [lmanupoBanme »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lonsitue BBIOOPKH U €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouosormueckux JgaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pesyibratoB. [lpuunHBl UCKaXXEHUS PE3YyJIbTATOB »HKcHepuMmeHTa. I[lonsaTue
CTATUCTUYECKOTO TECTA.

JdeMoHncTpaumuu



Tabmunpt u cxembl: «OCHOBHbIE TPU3HAKU KU3HW», «buonorunueckue
cucteMbl», «CBOWCTBAa KUBOW MaTepUn», «YPOBHU OPraHU3ALMUU >KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHM >KUBOTHBIX», «CHUCTEMBI
OpraHoOB 4YeJOBEYECKOro opranusmay, «buoreoineHos», «buochepa», «Metobl
W3YUYCHHS )KUBOU ITPUPOJBDY.

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHUE I IPOBEICHMUS
HaOJI0/IEHUH, U3MEPEHUI, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPA3IMYHBIX METOJIOB IIPH
W3YUYCHHH )KUBBIX CUCTEM.

Tema 3. buosiorusi KJIeTKH

Knetrka — CTpyKTypHO-QYHKIMOHaNbHAs eIuHUIA KuBoro. Mcropus
oTKpbITHs KieTku. Pabotel P. 'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. Ilnetinen, P. BupxoB). OCHOBHbIE TOJIOKEHUS COBPEMEHHON KIJIETOYHOU
TEOPUHU.

Mertoapl  MOJIGKYJISDHOM H  KJIETOYHOM  OWOJIOTHH:  MHUKPOCKOIHS,
xpomatorpadusi, 31eKTpodope3, METOJI MEUEHbIX aToMoB, MuddepeHIHaTIbHOe
HeHTpudyrupoBanme, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanuvix
K1emoK. DNEKTpOHHasi MUKpockonusi. Kongokanvuas muxkpockonus. BumanvHoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

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

Tabmuubl 1 cxeMbl: «CBETOBOM MHKPOCKOM», «INEKTPOHHBIA MHUKPOCKOI,
«HMcTopus pa3BUTHS METOJIOB MUKPOCKOITAM.

ObopynoBaHHe: CBETOBOM MMKPOCKON, MHUKPOMpENapaTrbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATHHBIX KIETOK.

IIpakTnueckass padora «V3yueHue MeTOMOB KIETOYHON OHOJOTHH
(xpomartorpadusi, saexktpodopes, AuddepeHuaIbHoe UEHTPUPYTUPOBAHUE,
[1IIP)».

Tema 4. Xumudeckasi OpraHu3anus KJIeTKH

XUMHUYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIIEMEHTHI.
Bona u e€ ponp Kak pacTBOPHUTEINs, PEareHTa, ydyacThe B CTPYKTYpUPOBaHUU
KJIETKH, TEIUIoperyiisiiui. MuHepalibHble BElIECTBAa KIETKH, WX OHOJIOrHYecKas
posb. Posib KATHOHOB ¥ AHMOHOB B KIIETKE.

Opranuueckre BelIeCTBAa KIETKH. buosorndeckue mnoauMepsl. benku.
AMUHOKHUCHOTHBIN cocTaB 0enkoB. CTpyKTyphl OeinKoBoi MosieKyJbl. IlepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAsS
cTpykTypbl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus  Oenkos.
buonornueckue pyHkumu 6enkoB. [lpuonoi.



YrneBoasl. MoHOCaxapubl, IUCaXapUibl, OJIMTOCAXAPUAbI U MOJTUCAXAPUIBI.
OO6mmit 1IaH CTpoeHMsT W (PU3UKO-XMMUYECKHE CBOWCTBAa  YIJIEBOJIOB.
buonornueckue QPyHKIIUN yTIeBOIOB.

Jlununpl. I'uppodunbHO-ruapodoOHbIe cBOMcTBA. Kitaccudukanus Tunumaos.
Tpurnuuepuasl, QocPoaunuasl, BOCKH, CTepouabl. buonorudeckue QyHKUIUN
munuaoB. OOIMe CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TeKy4eCThb, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnmotel. [JHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotunpl. [lpunnun kommiementapHoctu. IlpaBwio Yapradda. Crpykrypa
JIHK — nBoitHas cniupanb. MectoHaxoxaeHue u ouonornueckue pynknun JJHK.
Bunel PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Moiekyine ATO.
buonornueckue pynkiuu AT®. BoccTaHOBIIEHHBIE IEPEHOCUUKH, UX (DYHKIIUH B
kietrke. [lpyeue mykneozuompughocchamovr (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpaHcKpunmoMuKku, NpoOmeoMuKuU.

CtpykTypHass OuoJyiorusi: OMOXUMHUYECKHEe W OMO(H3NYECKHe HCCIEAOBAHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYypbl OuOMOseKyd. Mooeruposanue
CMPYKMypbl U QYHKYULi OUOMOJIEKYN U UX KoMniekcos. KomnvromepHuiti ousatin u
Op2aHuyecKull Cunme3s OUOMONEKY] U UX HENPUPOOHBIX AHATIO208.

JdemoHcTpanuu

[Toptpersr: JI. [Tomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Jnarpammel:  «PacnpeneneHue XMMHUYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «Pacrpeaenenne XuMUYECKUX AJIEMEHTOB B )KUBOU MPUPOIE».

Tabmuubl 1 cxeMmbl: «llepuoamdeckas TabauIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MoOJEKyJbl BOIb», «BemecTtBa B cocraBe opraHu3sMoBy», «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHHuE MOJIEKYI
yrieBoaoBy, «CTpoeHne MoJeKyd JUnuaoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Ctpoenne Monekynbl ATD.

ObopynoBaHue: XUMUYECKas IOCy1a U 000py0BaHUE.

JlabopaTtopHnasi pabota «OOHapykeHHE OEITKOB C TTOMOIIBIO KAYECTBEHHBIX
peakuuin.

Jlabopatopuasi  padora  «JVcciemoBaHue — HYKJIEMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema S. CTpoeHue u pyHKIUH KJIETKH

Tumbel KIETOK: 3yKapuoTHYecKass U mpokapuornueckas. CTpykTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUs KIETKH.



CrtpoeHne mpokapuoTHIecKoi kieTku. Kiterounasi cteHka OakTepuit U apxen.
Oco0eHHOCTH CTpOeHHSI TeTepoTpoPHONW U aBTOTPOGHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

Crpoenue U (GYyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[Inazmatnueckass wmemOpana (mazmanemma). CTpykTypa IIa3MaTHUYeCKOU
MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 IUIa3MaTHUECKyl0 MeMOpaHy: MacCHUBHBIM
(mupdy3ust, obneru€éHHass Auddy3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). Ilomynponunaemocts wmeMmOpanbl. Pabora HaTpuii-
KJIMEBOTO Hacoca. DHJAOLMTO3: MUHOUUTO3, (aronuto3. Jk3ouuto3. Kierounas
creHka. CTpykTypa U PyHKIIMU KJIETOYHON CTEHKU PacTeHUM, rpuOOB.

[Huromnasma. [{uro3omns. [{utockener. J[Buxenue nutomiazMbel. OpraHou bl
kiaeTkd. OpHoMeMOpaHHbIE OpPraHOWIBl KIETKU: JHAOIIa3MaTH4ecKas CeTb
(BIIC), anmapar ['onbxku, JTU30COMBI, UX CTpoeHUE M (PYHKIUU. B3aumocBs3b
OJIHOMEMOpaHHBIX OpPraHOUJIOB KJETKH. CTpOoeHuEe TpaHyJISIPHOTO PETHKYJIyMa.
Mexanuzm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBopuMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyspHBIA)  3HIOIUIA3MATHUYECKUN
peruxynym. CekperopHas pynkuus anmnapara ['onsmku. Moougukayus b6enxos 6
annapame ['onvoocu. Copmuposxka oOenxoe 6 annapame [ onv0xcu. TpaHcnopT
BEIIECTB B KJIETKE. Bakyonu pacturenbHbix KieTok. Knerounsrii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbl  KIETKM:  MHUTOXOHJIPUM,  IUIACTHJBI.
IIpoucxoocoenue mumoxonopuii u naacmuo. Cumobuozenes (K.C. Mepeoickosckui,
JI. Mapeynuc). CtpoeHre ¥ (QyHKIIMHM MUTOXOHJpUNA W TacTull. llepBuunble,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIBI  (DOTOCUHTE3UPYIOUIUX  DYKAPHOT.
XI0pomiIacTbl, XpOMOILUIACTHI, JISUKOIIACTHI BBICIIUX PACTCHUM.

HemeMm6pannbie opranounsl kinetku CtpoeHne u (QyHKIUM HeMeMOpaHHBIX
OpraHOHJIOB KJIETKH. Pubocomsl. IIpomescymounvie Quramenmul.
MukpodunameHnTsl. Axkmunogvle Muxkpoguramenmol. MBpIIIEUHbIE  KJIETKU.
AxmuHosble KOMNOHeHmbl HeMbluleyHblx Kiemok. MukpoTpyoouku. Kierounsiii
ueHtp. CrTpoeHHe U JBWKEHHE JKTYTUKOB M pECHUYEK. MHUKpPOTpyOOUKH
muTorasMel. Llentpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mmuxkpompyboukamu. MomopHvle benxu.

SAnpo. Obonouka apa, XpoMaTHH, KapUOIIa3Ma, SAPBIIIKH, UX CTPOCHHE U
bynkuun. SnepHsid O0enkoBbIM MaTpukc. IIpocTpaHCTBEHHOE pacHoyIOKEHUE
XpomMocoM B uHTepha3sHOM siape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTWHA — THUCTOHBL Jlunamuxa si0epHol 00010YKu 6 mumose. Hoephblii
MPAHCnoOpm.

Kiierounble BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTenbHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpauuu



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

Tabmupl 1 cxembl: «CTpoeHHE 3YKApUOTHUYECKOH KIeTKu», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHune
MUTOXOHAPUMNY», «Anpo», « CTpOEHUE TPOKAPUOTUUECKOU KIETKID.

OO0opynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpEeNapaThl 0aKTepHaTbHBIX KIETOK.

Jlabopatopnasi padora «l3yyeHue CTPOECHHSI KIETOK pa3IMYHBIX
OpraHU3MOB.

IIpakTueckasi padora «l/3yueHre CBONCTB KJIECTOUHOU MEMOPaHBD.

JlaGopaTopnass padora «lccinegoBaHue mia3mMosiM3a M JIETUIA3MOJIM3A B
PACTUTENBHBIX KIETKaX).

IIpakTuyeckas  padora  «l3yyeHue  ABMKEHUS  LUTOILIA3Mbl B
PACTUTENIBHBIX KIETKAX.

Tema 6. O0OMeH BelIeCTB U MPEBPAlllCHUE JHEPTUM B KJIETKe

AcCUMUIISIIIMS U TUCCUMUIIALIUAA — JIB€ CTOPOHBI MeTabonmu3ma. Tumel oOMeHa
BEIIECTB: aBTOTPO(HBIA W TEeTepOTPOdHBIN. YUacTue KUCIOpoja B OOMEHHBIX
nporeccax. JHepreTuueckoe oOecredeHne KIeTku: mpeBpamieHue ATO B
OOMEHHBbIX Tpoleccax. DepMEHTATUBHBIM XapaKTep peakuuid KIETOYHOTO
Metabonusma. depMeHTh, UX CTPOCHHE, CBONCTBA U MEXaHHU3M JCHCTBUS.
Kodepmentsl. Otanuus (HepMEHTOB OT HEOPraHMYECKUX KaTaum3aTopoB. benku-
aKTUBATOPbl M OENKU-UHTHOUTOPBI. 3aBUCHMOCTH CKOPOCTH (PEepPMEHTATUBHBIX
peaKkiuil OT pa3aIMYHbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpPraHUYECKHUX BELIECTB B KieTke. DOTOCUHTES.
AHokcueenHblli U oKcueeHHbld omocunmes y baxkmeputi. Ceemocobuparoujue
nueMeHmbl U NUSMEHMbL PEaKYUOHHO20 yeHmpa. Polib XJI0pOIUIACTOB B MPOLIECCE
dotocunrteza. CBetoBast u TeMHOBas Ga3bl. @Pomoovixanue, C 3, C,. u CAM-muno
gdomocunmesa. 1lpogykTuBHOCTh (GoTOCHHTE3a. BiusHue pa3nuyHbIX (HaKTOPOB
Ha CKOPOCTh (poTocuHTEe3a. 3HAaUeHHE POTOCUHTE3A.

XEeMOCHUHTE3. PasznooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuumpyomue OaKTepuu, Kele300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHble OopraHu3mbl. Buabl Opokenus. IIponykTel OpokeHHS W X
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YIUTETN OOJIC3HEH.

AspoOHbIe OpTaHU3MBI. Jrarbl YHEPrETUYECKOTO oOMeHa.
[TonroroBuTeNbHbIN 3TaIl. [ TMKOIN3 — OECKUCIOPOAHOE PACUIEINIEHUE TIFOKO3bI.

buonornyeckoe oOKucIeHUE, WIN KIETOYHOE JbIXaHue. POk MUTOXOHAPUN B
npoueccax ouonorudeckoro okuciaeHus. LHuknnueckue peakiyu. OKUCIUTENBHOE
dbocopmnupoBanue. Iuepeus membpanno2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmazwi. [lpeumyniecTBa a’poOHOTO MyTH
oOMeHa BeIecTB nepes; aHadpOoOHBIM. DP(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctiou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenwsrapar, [I. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «DOTOCHHTE3Y, « DHEPrEeTHICCKHN 00MeH», «brnocuHTe3
oenka», «CtpoeHue GpepMeHTa», « XEMOCHUHTESY.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYJOBaHUE MJisi MPUTOTOBICHUS
ITOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTropnass  pabdora «l3yuyeHne  KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuiIa3bl WA KaTalas3bl)y.

JlaGopaTopnass pabora «M3yueHue (EepMEHTATUBHOIO pacIlEIICHUS
MEPOKCHU/IA BOJOPO/IA B PACTUTEINBHBIX U JKUBOTHBIX KJIETKAX).

JlabopaTopnasi padora «CpaBHeHue TiporieccoB  (oTocuHTE3a U
XEMOCHUHTE3a».

JlabopaTtopHnasi padota «CpaBHEHHE TIPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaencreenHass uHGopManus U peaju3anus eé B KIeTKe

Peakuun matpuunoro cuntesa. [I[pUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIMUAX
MaTpUYHOTO CUHTe3a. Peanu3zanus HaciaeacTBeHHOW nHdopManuu. I'eHeTnaecKuii
KOJ, €ro cBoucTBa. TpaHckpunuus — Marpuudbil cunTe3 PHK. IlpuHnmmnen
TPAHCKPHUIILMN: KOMIJIEMEHTAPHOCTh, AHTUIAPAILIEIBHOCTb, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoii knemke. Hexooupyrowue PHK.

Tpancasuus u e€ atansl. Yuactue TpancnopTHeix PHK B Ouocuntese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amumHokucior. Ponb pubocoMm B
OounocuHTe3e OernKa.

Coepemennvie npeocmasnenus o cmpoeHuu 2enos. Opranuzauus T€HOMa y
MIPOKApUOT M JYKapuoOT. Perynsuus akTUBHOCTM T€HOB Yy MPOKApHUOT. ['mmore3a
onepoHa (d. Kako0, XK. Mano). Monekyraprvie mexanuzmol IKCnpeccuu 2eH08 )
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2eHos. Perynsiys 0OMeHHbBIX
IIpoIIECCOB B KieTke. KieTounslii romeocTas.

Bupycer — Hekiierounbie YOPMBI )KU3HHU B 00IMTaTHEIE apa3uThl. CTpoeHne
MPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKuzHeHHbIU YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pegepmasa, Unmezpasa.

Bupychbie 3aboneBanusi 4yenoBeka, >kMBOTHBIX, pacteHuit. CIINJ, COVID-
19, conmanbHbIe U MEAUITUHCKHUE POOIIEMBI.

buoungpopmamura: unmeepayus u ananuz ooavuiux maccueos («bigdata»)
CMPYKMYPHBIX Ouonocudeckux oannvlx. Hanomexuonoeuu 6 ouonoeuu u meouyuHe.
IIpoepammupyemvie pynxkyuu d6enxos. Cnocobwvl 0ocmasKku 1eKkapcma.



JdeMoHcTpauuu

[Toptpetsl: H. K. Konsuos, /1. Y. IBaHOBCKMiA.

Tabmupr u cxembl: «buocunres 6enkay, «['eHernueckuit xKoa», «Bupycbm,
«bakTepuodarmy.

IIpakTuueckasi padora «Co3ganue MOJEIN BUPYCay.

Tema 8. ’)Ku3HeHHBbIH IUKJ KJIETKH

Knerounsli mukn, ero mnepuoasl u perymsiuus. Wutepdaza um murtos.
OcobeHHOCTH TIpOIIeCCOB, MpoTeKkawiux B uHTepdaze. [loaroroBka KiIETKH K
nenenuto.  [IpecunrteTrndyeckuit  (MMOCTMUTOTHYECKWM),  CHUHTETHYECKUH U
MOCTCUHTETUYECKUM (MPEMUTOTUYECKUN ) TEpUOIbI HHTEP(A3HI.

Marpuunbsii cunre3 JAHK — permmkanus. [Ipunnunsr penmumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAIIEIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTull. JIUMIOMAHBIM W
rarionHbIl  HaOopbl XpoMocoM. ['omonornunsie Xpomocombl. [losoBbie
XPOMOCOMBL.

Jenenne kimetkn — MuTo3. CTaguud MHTO3a M IPOUCXOASAIIME B HHX

npoueccbl. Tunbl MuTO3a. KaprokuHe3 M LMTOKMHE3. buonornueckoe 3HauyeHHE
MHUTO3a.

Perynsitiust MUTOTHYECKOTO LMKIA KIeTKU. [IporpamMmmupyemasi kierodHas
rudesnp — anomnros.

Knerounoe sapo, XpoMocoMmbl, (DyHKIIMOHAJIbHAsE TeHOMUKA. MexaHnuszmvl
npoaugepayuu, ouggepenyuposku, cmapenus u eubeiru xiemox. «l{ugposas
KiemKkay» — ououngopmamuuecxkue mooenu QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanuu

Tabmuubl w1 cxembl: «KW3HEHHBIM UK KICTKH», «Mwutosd», «CTtpoeHue
xpomocomy, «Pemukarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoTipenapaThl: «MUTO3 B KJIeTKax
KOpElIKa JIyKay.

JlabopaTtopnass  pabdora  «/3yyeHue  XpOMOCOM  Ha  TOTOBBIX
MUKponpenaparax.

JlabopaTtopHnasi padota «HaGntoneHne MuTo3a B KJIETKaX KOHUMKA KOpPEIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoeHue u pyHKIIMM OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCcOOCHHOCTH ~ CTPOGHUS U IKU3BHENEITEIbHOCTH  OJTHOKJIETOYHBIX
opranu3moB. bakrepuu, apxed, OJHOKJIETOYHBbIE TPHUOBI, OJIHOKJIECTOUYHbIC
BOJIOPOCIH, APYyrre NpoTUCThl. KonoHMaIbHBIE OpraHU3MBI.



B3anmocBsA3p 4YacTeld MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucteMbl OpraHoB. Opranusm Kak eauHoe 1enoe. ['omeocras.

Tkanu pacrenudl. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBareibHas,
MOKPOBHAs, MPOBOASAIIAS, OCHOBHas, MexaHuWyeckas. OCOOEHHOCTH CTpOEHUS,
(GyHKLMIA U pacnoyioKEHUsI TKAHEW B OpraHax pacTeHUH.

TKaHU XKMBOTHBIX M 4YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: JSIUTEIMAIbHAS,
COCUHUTENbHAsA, MbIlIeyHasi, HepBHas. OcoOeHHOCTH CTpoeHMs, (YHKUUN U
pacCIONOKEHUS TKAaHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHuid. OpraHel u
CUCTEMBI OPTaHOB )KMBOTHBIX U 4eJIOBEKa. OYHKIIMN OPTraHOB U CHCTEM OPTaHOB.

Onopa tena opranuzmoB. Kapkac pacreHuil. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHbIX. HapyXHbIi M BHYTpeHHHI ckener. CTpoeHue H
THUIIBI COEUHEHHS KOCTEM.

JIBr>keHue  OpraHm3MoB.  JI[BM>KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, peCHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUU:
TPONU3MBl M HACTUM. JIBM)KEHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKa:
MblIlIeYHast cucteMa. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranue opranu3smoB. llornomeHne BOAbI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BEIIECTB pacTeHUsIMU. [IuTaHue XKMBOTHBIX. BHYTpHUIIONOCTHOE H
BHYTPHUKJIETOUYHOE MHILEeBapeHrue. [IuTaHne NO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUILIEBAPUTENBHOTO TpakTa. llumeBapurensHble keneswl. llumesapurenbHas
CHUCTEMA YEIJIOBEKA.

Jpixanue opranu3MoB. [[pixanue pacteHuid. [{pixanue x«uBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIeTKU. KoxkHoe ApixaHue. JpIxaTenbHas MOBEPXHOCTb.
XKabeproe u n€rounoe apixanue. J{prxanve mo3BOHOYHBIX KUBOTHBIX M Y€IOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHUSI JIETKMX [MO3BOHOYHBIX YKUBOTHBIX.
JpixarenbHass cuUCTEMa YeloBeKa. MeXaHW3M BEHTWIALMU JETKUX Yy MTHI U
MJIEKONUTarOuUX. Perymsinus apixanusd. JlpixaTenbHbie 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. [pPAHCIIOPTHBIE CUCTEMbI PACTECHHM.
TpancropT BemiecTB y KUBOTHBIX. KpoBeHOCHass cucrema M €€ OpraHsbl.
KpoBeHocHass cucremMa TIO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrm KpoBooOpalieHHs. OBOJIOLUOHHBIE
YCJIOXHEHHUSI CTPOCHHSI KDOBEHOCHOW CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX. PaboTa
cep/ila v €€ peryisaius.

Brinenenne y opranusmoB. Beinenenue y pacreHuil. Beinenenue y
*KUBOTHBIX. CokparurenbHble Bakyonau. Oprassl BblaeneHus. QPuibTpanus,
CeKpelHst U 00paTHOE BCaChIBaHUE KaK MEXaHU3Mbl paOOThl OPraHOB BbIACICHUSI.
CBs13b ITOJIOCTH TEJa C KPOBEHOCHOM M BBIICIIUTEIBHOM cucTeMaMu. Beiienenne y



MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. [louku. CtpoeHune u (QPyHKIHMOHHUPOBAHUE
HeppoHa. OOpa3zoBaHUE MOYH Y YETOBEKA.

3amura y OpraHn3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl
OakTepuil M LUCTBI MPOCTEWIIMX. 3alUTa Y MHOTOKJIETOYHBIX pPACTEHUH.
KyTtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3alIUThl. OUTOHITUIBI.

3amyra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amuTa opraHuzMa ot Oone3Heidl. IMMyHHas cucrema uenoBeka. KieTouHslid u
TYMOpaibHbIi UMMYHUTET. Bpoxa€HHBIN M NpPUOOPETEHHBIN crenuPpUIeCcKuid
UMMYHHUTET. Teopus KiIoHalbHO-ceslekTuBHOro ummyHurera (II. DOpnux, ©. M.
bepuer, C. Tonerasa). BocianutenbHble OTBETHI OpraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxumocts W perynsauus |y  OpraHusmoB. Pasnpaxumocts y
OJTHOKJICTOYHBIX OpraHu3MoB. Takcucel. PaznpaxumMocTe M peryjsinus y
pacTteHui. PocToBbIe BelllecTBa U UX 3HAYEHHUE.

HepBnas cucrema u pedrnexropHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENbl. DBOJIOLHOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAENBl TOJOBHOIO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pedrexc u
pednexTopHas ayra. besycinoBHble U YCIOBHbBIE pe(IIEKCHI.

['yMopasibHast peryisinius U 3HAOKPHHHAS CHCTEMAa JKUBOTHBIX M YEJIOBEKA.
JKenespl OSHIOOKPMHHOW CHUCTEMBI M WX TOPMOHBI. JleMCTBHE TOPMOHOB.
B3anmocBsi3p HEpBHOW UM SHAOKPUHHON cucteM. [unoramamo-runodusapHas
CUCTEMA.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmupt 1 cxembl: «OIHOKIETOYHBIE BOAOPOCHN», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocrerimme», «Opranbl IBETKOBBIX PaCTEHUID,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMmbIx», «TkaHu pacreHui», «KopHeBble cuctembl», «CTpoeHue credis,
«CTpoeHHE JNHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeJOBEKa»,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucremay», «JlpixarenbHas
CHUCTEMAY, «HepBHasgs  cucremay, «Koxay, «MpIl1eyHass ~ CHCTEMay,
«BpiienurensHas cucTeMa», «OHIOKPUHHAsA cUCTeMay, «CTpOeHHE MBIIIIBDY,
«MUmmynurer»,  «KumeunonosoctHele», «CxemMa  mUTaHUsA  PacTCHHID,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THUJIPBDY,
«CtpoeHue mnaHapun», «BHyTpeHHee CTpOE€HHE IO0KJeBOro 4epBsi», «HepBHas
cucremMa pboio», «HepBHas cucrema gjarymkn», «HepBHas — cucrema
npecMbIKaromuxces»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cucrema yenoBeka», «Pedexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKICTOYHBIX
OpraHW3MOB, MUKPOIIPENapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, WTJIOKOXKHX, YKUBBIE DK3EMIUISIPHl KOMHATHBIX PACTCHHM, TepOapuu
pacTeHMil pas3HbIX OTAECJIOB, BIAXHBIE INpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIUU OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeIOBEKa,
000pyI0BaHUE JJI IEMOHCTPAIIMN TTOYBEHHOT'O U BO3IYIITHOTO MUTAHUSI PACTCHHUIA,
pacieruieHus Kpaxmaia u 0eJIKoB 1oJ1 AecTBreM (pepMeHTOB, 000pyJ0BaHUE IS
JIEMOHCTPALIMH OTBITOB 110 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JbIXATENbHBIX JIBUKEHUN, MOJEIHN TOJOBHOI'O MO3Ta PAa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TkaHEl pacTEHUI.

JlabopaTopHnas padora «/3yueHue TkaHeH KUBOTHBIX).

JlaboparopHasi padora «/3yuyeHrne opraHoB IBETKOBOT'O PACTEHHUSI.

Tema 10. Pa3dmHoO:KeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUSI OpPraHu3MOB: Oecrojioe (BKJIIOYasi BET€TaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  TOYKOBaHHE, CHOPYJISALUS,
¢dbparmeHTaIys, KIOHUPOBAaHUE.

[TonoBoe pasmuoxenue. [lonmoBbie kieTku, win rametsl. Meio3. Craguu
Mmeiio3a. [losenenue xpomocoMm B merose. Kpoccunrosep. bruogornyeckuii CMbICI
MeNo03a M TIOJIOBOTO Ipolecca. Meno3 M €ro MECTO B JKU3HEHHOM IHKJIC
OpraHU3MOB.

[IpenzaponpiieBoe pazButue. I'amerorenes y :kuBOTHBIX. [10510BbIE XKeENE3bI.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepMmaTorenes u oorenes. CTpoeHue
ITOJIOBBIX KJIETOK.

Omiog0TBOpeHHE U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocOOBI
OILTOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorexes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAayKa
O Pa3BUTHUH OPTaHU3MOB. Mopghoecenes — 00Ha uz enasHvIx npoodIem IMOpPUOIOcULL.
Konyenyusa mopghocenoe u mooenu mopgoeenesa. Cranuu >MOpUOTEHE3a
KUBOTHBIX (HAa mpuMmepe Jsarymkw). JlpoOmenme. Tumbl  npoOieHUs.
Jemepmunuposannoe u HedepmuHuposannoe Opooaenue. bracmyna, munwvi
onacmyn. OCoOCHHOCTH NPOOJIEHUS MIICKOMUTAIOMNUX. 3apOJBIINICBhIC JIMCTKU
(racTpyJssanust). 3akiagKa OpraHOB U TKaHEW U3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BJIMSIHUE 4YacTell pa3BUBAIONIETOCSA 3apojbllia (SMOpPHOHANIbHAS HWHIYKIHKSA).
3aknajka IUIaHAa CTPOEHMSI JKMBOTHOIO KAaK  PE3yJIbTaT HEPapXUUYECKUX
B3aMMOJICICTBUI TeHOB. BiusHme Ha 5SMOpPHOHAIBHOE pPa3BUTHE PA3TMUHBIX
(bakTOpOB OKpYXkaroUIeH cpeabl.

Poct u pasButue xuBoTHBIX. [locTamMOpuonHanbHbiii mniepuon. I[Ipsmoe u
HenpsMoe pas3BuThe. PaszButue ¢ MeramMoppo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCcKOoe 3HAYE€HHE MPSMOrO W HENPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHHE B INpupoje. Tumsl pocra KUBOTHBIX. DaKTOPHI
pEryJliiy POCTa )KMBOTHBIX U ueioBeka. CTaiuu NOCTIMOPUOHAIBHOTO Pa3BUTHUS

y )KMBOTHBIX U yesoBeka. [lepnoipl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOrHYECKHE TPOIIECCHI.

Pa3smHoxxenre u pasutrue pacteHuid. ['amerodur u cnopodput. Meiio3 B
KU3HEHHOM IMKJe pacteHuil. OOpa3oBaHue cmop B Ipoiecce Menosa.
['ametorenes y pacteHuid. OIUIOJOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHO€E OIJI0I0TBOPEHHE Y IBETKOBBIX pacTeHuil. OOpazoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBI PETYJISILMY OHTOTE€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoHcTpanuu

[Toptpetsi: C. I'. HaBamun, X. [lIneman.

Tabmuubl u cxeMmbl: «BereratuBHoe pa3MHOXkeHUE», «Tumbsl Oecrosoro
pa3sMHOXEHUA», «Pa3MHOXKEHUE XJIIAMUAOMOHAAbDY, «Pa3MHOKEHHE 3BIIICHBDY,
«PazMHOXkeHUE TUIPBD, «Meho3», «XpomMocoMbly, «l'amerorenes», «CrpoeHue
AWLIEKIETKH U crepMaro3onaay, «OCHOBHbIE cTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3Butue», «Pa3zButhe wMaiickoro xyka», «Pa3Burue capaHum»,
«Pa3BuTne nsarymkm», «JIBOMHOE OIIOAOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHue ceMsiH OTHOJIOJIBHBIX U JIBYIOJbHBIX paCTEHUNY, « KM3HEHHBIN [IUKII
MOPCKOM  KamycTbl», <« KM3HEHHBIM UHKI MXa», <« KHW3HEHHBIA LUK
ManopOTHUKAY, « KU3HEHHBIN IIUKI COCHBLY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpONpenaparbl SUIEKIETOK U
CIIEpPMATO30UI0B, MOJIENb «L{UKIT pa3BUTHS JATYILIKWY.

JlabopaTopHnasi padora «/3yueHue cCTpoeHUs MOJTOBBIX KIETOK Ha TOTOBBIX
MHKponpenaparax».

IIpakTuyeckass padora «BpIsBIIEHHE TPU3HAKOB CXOJCTBA 3apOABILIEH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass pabdora «CTpo€HHE OpPraHoOB pPa3MHOXXEHUS BBICIINX
pacTeHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTH M H3MEHYMBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHUS M pa3BUTHUS TEHETUKU Kak Hayku. Pabotsr T
Menpgens, I'. ne ®@pusza, T. Moprana. Posib OT€YECTBEHHBIX YUYEHBIX B Pa3BUTHUH
renetukn. Padoter H. K. Konsiiosa, H. 1. BaBunora, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. TumogeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKHE MTOHATHS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JOMWUHAHTHBIN U PELECCUBHBIN
IpU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YNCTAs JIMHUSA, THOPUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJbI ~ T€HETUKH: TUOPUAOJOTUYECKHM,  IIUTOJOTHUYECCKUH,
MOJIEKYJISIPHO-T€HETUYECKUH.

JdemoHcTpanuu

[Toptpersl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxembl: «MeToJIbl TeHeTUKNY, « CXEeMbI CKPEIUBAHUS.

JlabopaTopnass pabGora «/[po3oduia Kak OOBEKT T€HETHYECKUX

HUCCIIEIOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Mounorubpuanoe ckpeuiuBanue. IlepBblii 3axkoH Menaenss — 3aKkoH

ennHooOpa3usi THOpHUI0B TiepBoro nokosieHus. [Ipasuno nomuaupoBanus. Bropoi
3aKOH MeHzensd — 3aKOH pAacIICIUIeHUs NMpU3HakoB. LluTomorndeckne OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ MIIoTe3a YUCTOTHI TaMET.

AHanusupyrolee ckpemuBanue. [I[pomMexxyTouHbId XapakTep HACIEIOBAHU.
Pacuiemienne npu3HaKoB MPY HETIOJIHOM JOMUHHUPOBAHUH.

Jurubpunnoe ckpeuBanue. Tpetuii 3axkoH MeHiens — 3aK0OH HE3aBUCUMOTO
HAcJlelOBaHWS  TpU3HakoB.  [luTomornueckue  OCHOBBI  JUTHOPUIHOTO
CKpEILUBAHUS.

CuerienHoe HacnenoBanue npusHakoB. Pa6otrer T. Moprana. CremnnenHoe
HACJICJOBAaHWE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHas
TEOPUS HACIIEICTBEHHOCTH.

['enetnka nmosia. XpoMOCOMHBIM MEXAHU3M ONPEAEIICHUS Toj1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOrameTHeIil M rereporameTHbld nois. ['eHernueckas
CTPYKTYypa MOJIOBBIX XpoMOcOM. HacienoBanre npu3HaKkoB, CUEIUICHHBIX C ITOJIOM.

['eHoTnn kak nenoctHas cucrteMa. [lnenoTponust — MHOXKECTBEHHOE ICMCTBUE
reHa. MHOXECTBEHHbIM ajuleau3M. B3anmMoAeiCTBUE HEAUIEIbHBIX TI'E€HOB.
KommiementapHocts. Onucras. [lonmumepust.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHUS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakkKe (U3NOJIOTMUECKUX TMPOILIECCOB, TMOBEACHUS W KOTHUTHBHBIX (DYHKIIHIA.
['eHeTHUeCKHE MEXAHU3MbI CUMOMOTE€HE3a, MEXaHU3MbI B3aUMOACHCTBUS «XO35IMH
— Mapa3uT» U «XO35MH — MHUKpOOMOM». ['eHeTnyeckue acmeKkTbl KOHTPOJIA U
M3MEHEHUS HACJIeICTBEHHOW HHPOPMALIUU B MIOKOJIECHUSAX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

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

Tabnuibl u cxemsl: «IlepBriil 1 BTOpOit 3akoHbI Menaens», « Tpetuit 3akoH
Menpens», «AHanu3upyrouiee CKpemuBaHuey», «HermomHoe nOMUHUPOBaHHUEY,
«CrenyieHHOe HAacleOBaHUWE IMPU3HAKOB Yy Apo3odumib», «['eHeTnka monay,



«Kapuotun uenoseka», «Kapuotun gpozodpuis», «Kapuorunm nTuusb,
«MHOX€eCTBEHHBIN aJlJICIn3M», «B3anMoaeiicTBrue reHOBY.

OOopynoBaHue: MOJENb M JEMOHCTpallMM 3aKOHOB €AMHOOOpa3us
ruOpuIoB NEPBOrO IOKOJIEHWS U PACIICIUIEHHs] [PU3HAKOB, MOJAEIb JJIs
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMOTO HACIEIOBAHMUS ITPU3HAKOB, MOJEIb IS
JEMOHCTPALIMM CLEIUIEHHOIO HACJIEIOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpozoduiay.

IIpakTuyeckass paGora «lM3yueHue pe3yJabTaTOB MOHOTMOPHIHOIO
CKPEILMBAHUSA Y IPO30(DUIIBD».

IIpakTuyeckass  padora  «M3yueHue  pe3ynbTaToOB  JUTHOPHUIHOTO
CKPEILMBAHUSA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna W cpeabl npu  (popmupoBaHUM (HEHOTHIIA.
N3meHunBOCTh NpU3HAKOB. KayeCTBEHHBIE M KOJWYECTBEHHBIE NpPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACIIECACTBEHHAS U HACJICICTBEHHAS.

Monudukanonnas wu3MeHUMBOCTh. Ponb  cpenpl B (hopMHpoOBaHUM
Moau(pUKaIIMOHHON M3MeHunBOCTH. HopMma peakuuu mpusHaka. BapuannoHHbIN
psan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOAu(UKAIMOHHON
U3MEHYMBOCTH.

['enoTunuyeckass ”3BMEHYMBOCTh. CBOMCTBA FEHOTUITMYECKON U3MEHUYHUBOCTH.
Buapl reHOTUNTHYECKOM M3MEHUYMBOCTH: KOMOWHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTb. Mei03 M MOJOBOM TpOIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUU
TeHETUYECKOr0 pa3HooOpa3us B Ipeienax OJJHOrO BU/A.

MyTtanroHHass HW3MEHYMBOCTb. Buabl MyTanui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHIOHTaHHbIE W  HMHAYUMPOBaHHbIE MyTaluu. SnepHele U
quTOIUIasMaTuyeckue Myrtanuu. ComMaTH4eCKHMe W IMOJOBble MyTauuu. lIpuanHbI
BO3HMKHOBEHHs MyTauuid. MyTareHpl W HUX BIHWSHME Ha OpPraHU3MBL.
3aKOHOMEPHOCTM MYTAalMOHHOIO Ipolecca. 3aKOH TOMOJOTMYECKHX pSAIOB B
HaciencTBeHHoW m3meHunBocTH (H.M. BaBuioB). BHesnepHas M3MEHUYHMBOCTHh U
HACJIECTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, POJb ONUEHEMUYECKUX (Gakmopos 6
HACIe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOE Y OP2AHUZMOS.

JdemoHcTpauuu

[Toptpersr: I'. ne ®pu3s, B. Moranncen, H. 1. BaBunos.

Tabmunpt u  cxembl: «Buzgpl  u3meHunBocTH», «MoaudpukannoHHas
U3MEHYUBOCTDY, «KomOuHaTuBHas U3MEHYUBOCTDBY, «Menosy,
«OmnonorBopeHue», «I'enernueckue 3a0051€BaHUs YEIOBEKa», « Buibl MyTanuii».



OOopynoBaHue: XKUBbIE U TepOapHbIE PK3EMIUISIPhl KOMHATHBIX PACTCHHM,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMHU BUAMU U3MEHUUBOCTH.

JlabopaTtopHast padorta «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. llocTpoeHue BapualMOHHOrO psga U
BAPUALIMOHHON KPUBOW.

IIpakTuyeckass padora «Mytanmuu y aApo3oduibl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eneTuka yen0BeKa

Kapuotun uenmoBeka. MexayHapoJHas mporpamma HCCIIEIOBAHUS T€HOMA
yejgoBeka. MeToapl  U3YUeHMs] TEHETUKHM  4YeJOoBeKa: T'eHealOrMYeCKUi,
OJIM3HEIIOBBIM, LIUTOT€HETUYECKUI, MOIYJIALIUOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKHIA. CoBpemeHHOE ONpeICIICHUE reHOTHUNA!
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHHUE, B TOM YHUCJE C TMOMOIIBIO
[111P-ananu3a. HacineacTBeHHbIC 3a00JIeBaHU UeloBeKa. [ €eHHbIE 1 XPOMOCOMHBIE
0one3HM 4YenoBEeKa. boJie3HW C HACIEeNCTBEHHOW MPEAPacCIiONIOKEHHOCTHIO.
3HaYeHrE MEIUIIMHCKON T€HETUKH B IPEJAOTBPAILICHUH U JICUCHUU T€HETUYECKUX
3a0oyieBaHU 4YenoBeKa. MeauKO-TeHEeTHUeCKOoe KOHCYIbTUpoBaHue. CTBOJIOBBIE
KIETKU. [IOHSATHE «TE€HETHYECKOro Tpy3a». DTUYECKHE ACIEKThI MCCICIOBAHUN B
00JIaCTH peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue (akTOphl TOBBIMICHHONW YYBCTBUTEIHHOCTH YEJIOBEKA K
bU3MYIECKOMY U XUMUYECKOMY 3arpsi3HEHUIO0 OKpYKaroliei cpenbl. [ eneTnyeckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K IMATOJIOTUSIM.

JdemoHcTpanuu

Tabmuubl 1 cxembl: «Kapuotun denoBeka», «MeToJbl M3y4Y€HUS T€HETHKU
yenoBekay, «[ eHeTrndeckue 3a00JIeBaHS YEITOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOI.

Tema 15. Cestekuusi OpraHu3mMoB

JlomecTukanuss W CEJIEKUUs. 3apOKICHUE CEIEKIMU UM JIOMECTUKALUU.
Yuyenue H. WM. BaBmmoBa o lleHTpax mTPOUCXOXKICHUS HW MHOT000pa3us
KYJbTYpHBIX pacTeHuil. Pojib celekiuu B CO3IaHUU COPTOB PACTEHUN M MOPOJ
*uBOTHBIX. CopT, MmoOpoAa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSJIO0B B
HaclleACTBeHHOM u3MeHuuBocty H. WM. BaBwioBa, ero 3HaueHue A
CEJICKIIMOHHOU paboThI.

Metoapl cenexkunoHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIMBUATY AJIbHBI. Jrtanel KOMOMHAIIMOHHON CEJICKIIUU. HcnrwiTanne
npousBoAUTENIe MO MNOTOMCTBY. OTOOp MO TEHOTUIY C TMOMOIIBIO OILIEHKH
dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTUIY ¢ omoIibio aHanuza JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ[  CEJICKIIMOHHOM  paboThl.
PanmnanimoHHbIN 1 XUMUYECKUN MyTareHe3 Kak ICTOYHUK MYTallMi Y KyJIbTYPHBIX



dbopm opranu3mMoB. Vcrmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomOunanTHbIX JIHK 1715 mosmydyeHust iCXogHOTo MaTepualia Jyisi CeJIeKITUH.

[Tonyuenue MOJIUTJIOUIOB. BuytpuBugoBas ruOpUIU3aIus.
brnu3kopoACcTBEHHOE — CKpeluMBaHue, WM UHOpuaAuHr.  HepoactBenHoe
CKpelIMBaHue, Wid ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBanue
rerepo3uca B cenekuuu. OtnanénHas rubpunusauus. [Ipeogonenue Gecruioaus
MEXBUJIOBBIX THOPUIOB. JlOCTHIKEHNUS CENIEKIIMKU PACTEHUN U KUBOTHBIX. «3en1éHas
DEBONIOYUAN.

CoxpaHeHHE U W3YyYEHHE T€HETHYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHU H
WX JUKAX  pojaudyed ISl CO3JaHUs  HOBBIX COPTOB W THOpHUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. JH3yuenue, coxpanwenHue u  ynpaeieHue
2eHeMUYEeCKUMU PeCcypCami CeNbCKOXOZAUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YesAx YIYUULeHUsl CYUeCmeyiomux U coO30anUsi HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoossix uoell U NepCneKmuHbIX MexHoA0U.

JdemoHcTpanuu

[Toptpersr: H. U. Basumos, U. B. Muuypun, I'. /1. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabnuibl U cxembl: «L{eHTpbI MPOUCXOKACHHUS 1 MHOTOOOpa3ust KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKUX PSAJ0B B HACIEICTBEHHON W3MEHYMBOCTHY,
«Metonsr cenexumy, «OTaanéHnas rudpuauzanus», «K MyTareHesy.

JlabGopaTopHas padora «/3yueHne COpTOB KyJIbTYPHBIX PACTEHUN U TTOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHne METOJIOB CENEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHHiD.

Ikckypcusi «OCHOBHBbIE METOABI U JOCTHXKEHHUSI CEJICKIMU PACTCHUN U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHILIMIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENIbHBIN YyYacTOK, B TEIUIMYHOE XO34WCTBO, B JIaDOpaTOPUIO
arpOyYHMBEPCHUTETA UM HAYYHOI'O LIEHTPA)».

Tema 16. buoTexHo10rust M CHHTETHYECKAs OMOJIOT U

OOBEKTHI, HMCTHOJB3YyeMbIe B OMOTEXHOJIOTHH, — KJIETOYHBIE W TKAHEBBIC
KYJbTYPBIL, MUKPOOPTaHU3MBI, 150:4 XapaKTEePUCTHKA. TpaguunoHHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHne, TMOJYyYEHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BuHOAenne. MukpoOuonornueckud cuHTe3. OOBEKTH MHKPOOHMOIOTHYECKUX
texHosorui. [Ipon3BoACTBO OeKa, aAMUHOKHCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUH W MHCTPYMEHTOB LIEJICHANPABICHHOIO W3MEHEHUS U
KOHCTPYHUPOBAHHS TEHOMOB C IEbIO MOJYYEHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaINX HE BCTPEUAIOLINECs B IPUPOAE OMOCUHTETUYECKUE Ty TH.



Kierounasa nnHxxkeHepus. Meroapl KyJbTypbl KIETOK M TKAHEH PACTECHUU U
KUBOTHbIX. Kpuobanku. Comartnueckas ruOpuauzanus U COMaTHYECKHM
smOpuorene3. lcnonb3oBaHue TaljIOUIOB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumel. Fcnonv3o6anue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKkoHCTpyKius
AULEKICTOK U KJIOHUPOBAHUE >KUBOTHBIX. METON TpaHCIUIAHTALMU SAEP KIIETOK.
Texnonocuu 0300p06IeHUS, KYIbMUUpPOBAHUs. U MUKPOKIOHANbHO2O
DPA3MHOIICEHUSL CENIbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAss M T€HHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€HAa U
koHcTpyupoBanue pekoMOouHaHTHeIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmkeHnss UM NEpPCHEKTUBBI  XPOMOCOMHOM M I'€HHOM  MH)KEHEPHUH.
DKOJIOrMYECKHE U ATHUECKHUE MTPOOIEMbI T€HHON UHKEHEPUH.

Menuuunackue ounorexnosnorun. [locrrenomnas nudposas meaunuaa. [TLP-
JMarHocTuka. MeTa0oJIOMHBIM aHaJIN3, TEHOIICHTPUYECKUM aHaju3 IpoTeoMa
yeroBeKa JUIsi OLEHKH COCTOSIHHS €ro 3740poBbs. Mcmosb30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuommHkeHepust misi  pa3paboTKu
(dbyHIaMEHTaNIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTMM, CO3/1aHUs KOMIUIEKCHBIX
TKaHEW COYETAaHMEM TEXHOJIOIMM TpEXMEpPHOro OMOnmpHHTHHIra U ckaddonauHra
JUISl peLeHus 3a/1a4 IEPCOHAIM3UPOBAHHON MEULIHBI.

Co3nanne BEKTOPHBIX BAKIMH C IIEJIbIO 0OecredeHus: KOMOMHUPOBAHHOM
3anThl 0T Bo30ymuteneit OPBU, ycraHoBieHHE MOJEKYJISPHBIX MEXaHHW3MOB
¢ysxumonupoBanust PHK-conepskammx BUpyCOB, BBI3BIBAIOLIMX OCOOO OIAaCHBIE
3a00JI€BaHNS YEJIOBEKA U KUBOTHBIX.

JdeMoHcTpanuu

Tabmus! u cxemsl: «/Mcnonbp30BaHre MUKPOOPTAaHU3MOB B MIPOMBIIITIEHHOM
IpoOU3BOJCTBEY, «KineTtounas nnxenepus», «l eHHas NHKEHEPUS.

JlaGopaTopHast paGora «3yueHre 0ObeKTOB OMOTEXHOJIOTUN.

IIpakTnyeckas padora «llosydeHrne MOJIOYHOKUCIIBIX IPOAYKTOBY.

IKcKypeuss «bBHOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTENbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE POU3BOICTBO)».

11 KJTACC

Tema 1. 3apokneHue W pa3BUTHE 3BOJILHHMOHHBIX NpPEICTABJCHUNA B
omnosioruu

OpomonnoHHas teopuss Y. JlapunHa. IIpeanochiikM BO3HUKHOBEHMS
napsuHU3Ma. JKu3Hb ¥ Hay4Has AearenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOLMH BUAOB 10 Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
pPa3MHOXXEHHUS OpPraHM3MOB, HACJEACTBEHHas HM3MEHYMBOCTb, Ooppba 3a
CYLIECTBOBaHHE, ECTECTBEHHBIN U HCKYCCTBEHHBIN OTOOP).



Odopmiienne cuntetnueckoir Tteopun sBotonmu (CTD). Hewtpanbhas
Teopusi 3Boitouuu. CoBpeMEeHHass JBOJIIOLMOHHAS Ouoyorus. 3HauYeHHE
HBOJIFOLIMOHHON T€OpUHU B (POPMUPOBAHUM €CTECTBEHHO-HAYUHOM KapTUHBI MHUpA.

JdemoHcTpauuu

[Toptpetsi: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 2. 7K. Cent-Unep, K.
Krosobe, Y. lapsun, C. C. UerBepukos, 1. 1. HImaneraysen, . Xongein, . K.
beses.

Tabmuer u cxembl: «Cucrema >xuBot mpuponbl (o K. Jlunuewo)»,
«JlectHunia xuBbIX cymecTB (mo Jlamapky)», «Mexanusm QopMupoBaHus
MPUCIIOCOONICHUN y pacTeHud W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapupyta nyremectsus Y. Japsuna», «Haxonku Y. lapunay, «@opmbl 60pbObI
3a cyuecTBoBaHue», «llopoabl romybei», «MHOroobpasue KylbTypHbIX (Hopm
KarycThb», «Ilopoabl JoMalIHUX KUBOTHBIX», «CXeMa 00pa3oBaHuUsl HOBBIX BUJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOUIEHUS JBMXKYLIUX CHJI SBOJIOLUANY,
«OCHOBHBIE ITOJIOKEHUSI CHHTETUYECKON TEOPUN IBOTIOLIAN.

Tema 2. Mukpo3BoJronus U e€ pe3yabTaThl

[TonyAnus kKak 37eMeHTapHas €AMHULIA 3BOJIOLMH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3HoOOpa3us M CTPYKTypbl mnonyisuuidl. M3menenue
reHooH/la TOMYJSIMUA KaK DJIEMEHTAPHOE SBOJIOLMOHHOE SIBICHHE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaitaOepra.

OnemeHTapHble (AKTOPHl (IBMKYIIUE CUJIbI) 3BOJIONUU. MyTallMOHHBIN
nporiecc. KoMOuHaTuBHasT M3MEHUMBOCTh. Jlpelidp reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE M3MEHEHHS 4YacToT aieied B momyisanusx. Iddexr
OCHOBAateNs. JIApgexkm Oymuinouynoco 2opaviika. CHUdNCEHUe 2eHemuUyecKo20
pasHoobpasus: npuuumsl u cireocmeus. llpossnenue sgpgpexma Opetigpa 2enos &
oonvwiux U manelx  nonyaayuax. Murpamun.  V30msmus  mOMyJSIA:
reorpaduueckas (mpocTpaHCTBEHHAs ), Onosiorunyeckas (penpoIyKTUBHAs ).

EctecTBeHHbIll 0TOOp — HampaBistoumi ¢aktop 3Bojonuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBMKYLIUH, CTaOMIU3UPYIOIIUN,  pa3pbIBAIOIINN
(zm3pyntuBHbIN). [lomoBoil 0TOOpP. BO3HMKHOBEHME M 3BOJIOLHS COLUUAIBLHOTO
MOBEAECHUS KUBOTHBIX.

[TprcnocoO0aeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLIMH.
Bo3HukHOBeHHE  mpucnocoOjeHud y  opranusMoB.  Apomopdo3bl U
uanoagantauud. IlpuMepsl mpucnocoOneHnii y opraHu3MoB: MOPGOIOTUYECKHE,
dusnonornueckne, - OMOXUMHUYECKHE,  ToOBeneHYeckue.  OTHOCHUTEIBHOCTH
IPUCTIOCOOTIEHHOCTH OPTaHNU3MOB.

Bun, ero xpurepum u crpykTypa. BupooOpa3oBanue kak pe3yJbTatr
MUKpO3BOIOLMU. M3omsmus — kinrodeBod ¢aktop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHUS: AITOTIATPUIECKOE (reorpaduueckoe),



CUMIIATPUYECKOEe  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJHILIONIU3AIINS,
rudpuauzanys). JJmuTenbHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl HopMHUpOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3HUsl.

Ponb »BONIOMOHHON OWONOTMM B pa3pabOTKE HAYYHBIX METOJ0B
COXpaHEeHUs1 OMOopazHO00pa3rsa. MUKPOIBOIIOLMS U KOABOJIOLMS MAPA3UTOB U UX
x03s51eB. MexaHu3Mbl (HOPMUPOBAHUS YCTOMIMBOCTH K aHTUOMOTHKAM U CITOCOOBI
OOpBLOBI ¢ HEH.

JdemoHcTpanuu

[Toptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTauuoHHass HM3MEHYUBOCTHY», «llomynsiuonHas
CTpyKTypa BuAa», «CxeMa mposiBlieHUs 3akoHa Xapau—BaitnHOoepray», «Buwxkyiue
CHJIbI 3BOJIIOIMIY, «DKOJOTHYecKash M30JALUs MOMYJSIHMA CEeBAaHCKON (openny,
«l'eorpaduueckast M30JSIUsL  JTUCTBEHHUIIBI CHUOUPCKOM UM JMCTBEHHUIIBI
naypckon», «llonmymaiuoHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
NEUCTBUSL ecTeCTBEHHOro ot1bopa», «DopMbl OOpbOBI 32 CYIIECTBOBAHUEY,
«anycTpuanbHeiil Menanu3m», « KuBble uckoraemelie», «[IoOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Duznonornueckue anantauun», «lIpUcrnocoOJIEHHOCT, OpPraHu3MOB U €€
OTHOCHUTENBHOCTHY», «Kpurepum Buma», «Buapl-nBoitHukm», «CTpyKTypa BHAA B
npupone», «Crnocodsl Bugo0OpazoBanusy», «l'eorpaduyeckoe BUI000pa3OBaHUE
TpEX BUIOB JaHJIBIILIEH», «IKOJOTHYECKOE BHJI000pA30BaHHE BHUAOB CHUHUILD,
«ITonumounael pacteHuit», «KamycTHo-peaeuHbI THOPUIY.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yyuesa NTHI] U
3Bepeil ¢ mpuMepaMH pa3IMYHBIX NPUCIOCOOJICHUWM, 4Yydella NTHUI[ U 3Bepei
pa3HBIX BHJAOB, TrepOapuu pacTeHud ONM3KUX BHUJOB, 00pa30BaBLIMXCA
Pa3IMYHBIMH CTIOCOOaMHU.

JlaGopaTopnasi pabGora «BbisiBIeHHE HM3MEHUMBOCTH Yy 0COOEH OJHOTO
BUJID.

Jlabopatopuasi  padora  «lIpucmocoOnennsi  OpraHM3MOB U HX
OTHOCHUTEIBHAS 11eJIeCO00Pa3HOCTHY.

Jlabopatopnasi padora «CpaBHEHHE BHIOB IO MOPQOIOTHICCKOMY
KPUTEPHUIO».

Tema 3. Makpo3Boouus u eé pe3yaibTaThl

Metonbl  HM3ydeHHs MaKpO3BOMIOLMHU. [laJeoHTOIOrMYEecKHe  METOJIbI
u3ydeHus oHBomonuu. llepexomnsie ¢GopMbl W PUIOTCHETUYECKUE  PSIBI
OpraHU3MOB.

buoreorpaguueckue meroasl u3yueHus sBoiounu. CpaBHeHHE (IOPHI U
(dayHbl MaTepuKOB M OCTpOBOB. buoreorpadpuueckue odbmactu 3emun. Bupisi-
SHAEMHUKHU U PEIIUKTHIL.



OMOPHOJIOTUYECKUE U CPAaBHUTEITHLHO-MOP(HOIOTHYECKUE METOAbl M3YYCHUS
3BOMIONMHU. ['eHeTHueckue MeXaHU3Mbl JBOJIOLMM OHTOT€HE3a M IMOSBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE UM  AQHAJOTHYHBIE  OpPraHBbL.
PyaumenTtapubsle  opraHbl M aTaBU3MbL.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXUMHYECKHME M  MaTeMaTUYeCKHe  METOJbl  M3Y4YEHHUS  DBOJIIOIUU.
['omonoruynsie TeHbl. COBpEMEHHBIE METObI MOCTPOCHUS (UIOTEHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUM U IBOJIFOIMSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuja) 3BONIOLUU. [Ipunyun cmenvl GyHKYUI.
HeoGpaTtuMocTh 3BojtoMU. AnantuBHas paauainus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIUU.

JdemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. ['ekkenb.

Tabmuubl 1 cxeMbl: «DUITOTEHETUYECKUN psfl JIOMaan», «ApPXEONTEPUKCH,
«3Bepo3yoObie  smepb»y,  «Cteronedanby,  «Punnodpute»,  «CeMeHHbIE
nanopoTHukmn», «buoreorpaduyeckue 30HB 3emiun», «Jlpeiid KOHTHUHEHTOBY,
«PenmukTery, «HavambHple cTaguy SMOPUOHATBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OpraHb», «PyauMeHTb,
«ATaBU3MBI»Y, «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKAa W IIUMMaH3e», «l JTaBHbIE
HaIPaBJICHUS HBOTIOLNNY, «OO0IIHe 3aKOHOMEPHOCTH SBOJIIOIUNY.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKM HMCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTMUHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BUTHE KU3HU HA 3emuie

Hayunble runore3sl NPOUCXOXKJIEHUA >KU3HU Ha 3emie. AOHOreHe3 u
nancnepmusi. JloHayuHble MPEACTABICHUS O 3aPOXKJICHHUM KU3HU (KPEalMOHU3M ).
['MnoTre3a NOCTOSSHHOTO CaMO3apOKICHUSI )KU3HU U €€ ONpOBEPKeHHE onbITaMu D.
Penu, JI. Cnannanmanmu, JI. [Tactepa. [IpoucxoxaeHue )KU3Hu U aCTpOOHOJIOTHSI.

OcCHOBHBIE JTaIIbI HEOPTraHU4ECKOU ABOJIIOLIUH. [InanerapHas
(reojoruueckas) SBOJIONUA. XHMHYECKas OHBOTIONUSA. AOHWOICHHBIA CHHTE3
OpraHu4ecKux BelecTB u3 Heopranudeckux. Omeir C. Mumnepa u I'. IOpu.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoarepBatHass rumnore3a A. .
Onapuna, runoTe3a nepBuyHOro OyiapoHa J>x. XonaelHa, reHeTuueckasi TUInoTe3a
I'. Mémnepa. Pubo3umsbl (T. Yek) m runoreza «mupa PHK» VY. TI'mnbepra.
dopMupoBaHUE MEMOPAH U BOBHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emnmn U MeroApl €€ wu3ydyeHud. lckomaeMble OpPraHUYECKHE
octatku. ['eoxponosnorus u e€ wmeroabl. OTHOCUTENIbHAs U aOCOJIIOTHAs
reoxpoHosiorus. ['eoxpoHonornyeckas mkajia: 30Hbl, 3pbl, IEPUOABL, STTOXH.



HauvaneHble sTanbl opranudeckon spostouuu. llosBiieHMe u 3BOMOLUSA
NEPBBIX KIETOK. JBOJIONUS MeTadoin3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIEHKM KaK aHaJor MEepPBhIX Ha 3eMJie COOOIECTB.
Crpomaronutsel. [IpokapnuoTsl 1 3yKapHOTBHL.

[Ipoucxoxaenue 3ykapuoT (CUMOHOTeHe3). DBOIIOLMOHHOE MPOUCXOKICHNE
BUpPYCOB. lIponcxoxaeHrne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUMKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC ATallbl IBOJIOLNMHU BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenuil. Bpixom pactenuid Ha cymry. llosiBieHue CHOpPOBBIX pPacTeHUN U
3aBoeBaHre uMHU cymd. CemeHHble pacTeHus. [IpoucxXoKaeHHe BETKOBBIX
pPacTEHUMN.

OCHOBHBIE ATallbl 3BOJIOIHUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. BeHjnckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX
tunoB. [lepBeie XOpAOBBIE )KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLHNS TO3BOHOYHBIX.
[Tpoucxoxnaenne ampubuii n pentwinidl. [lpoucxoxnaeHne MIIEKONUTAIONUX U
ntul. [lpunnun kmoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emie MO 3paM U IEepuodaM: apxeu, MpOTEepO30i,
najgeo3oM, Me3030M, KkahHo3ou. OOmas XapakTepucTHKa KiIuMmara |
reoJIOTHYecKuX ImpoueccoB. l[losiBieHre M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: ero yciaoBHs U BIUSHUE HA Fa30BbI COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKUE KPU3HUCHI Npouuioro. [IpuunHbl n
CJIEICTBUS MACCOBBIX BbIMUpPAaHUN. COBPEMEHHBIN KOJIOTUYECKUN KPU3UC, €O
ocobennoctu. [Ipobiiema coxpanenusi OuopaznooOpasus Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. IlpuHnumnel knaccudpukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. [Tactep, 1. 1. Meunukos, A. W.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuiber u cxembl: «Cxema omnbita . Peauy, «Cxema ombita JI. [Tactepa mo
U3YUYEHUIO CaMO03apoXKJIeHUs *ku3Hu», «Cxema ombita C. Mwmepa, I'. FOpmy,
«JTanbl  HEOPraHWYECKOW  »BodtoLMN», «l'€oXpoHoOrmyeckass  IIKajiay,
«HauanpHble 3Tanbl OPraHUYEcKoM 3BOMIOLUNY», «CXxema 00pa3oBaHUSI DYKapHUOT
nyTéM cuMmoOnoreHeza», «Cucrtema XUBOH Tpupoab», «CTpoeHHe BHUPYCay,
«Apomopdossl  pacteHuity, «PuHHOGUTHY, «OTHOKIECTOYHBIE BOIOPOCIHY,
«MHorokierounsle Bogopocian», «Mxwm», «llanmoporHukn», «l'0J0CcEMEHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHUS KUBOTHOTO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimuey, «KuIIEYHOMOIOCTHBIEY,
«Ilnockue YEpBW», «YneHucToHoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuuppy, «Miekonurarommey», «Pa3Butue Xu3HU B
apXenCcKoM apey, «Pa3BUTHE )KU3HU B IIPOTEPO3OMCKON 3pe», «PazBuTre Ku3HU B
1aJIC030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOU dpey, «PazBuTue Ku3HU B
KalHO30MCKOM 3pe», « COBpeMEHHasi CUCTEMAa OPTaHMYECKOTO MUPay.

O6opynoBanue: TepOapuM PaCTEHHM pPa3IUYHBIX OTAEIOB, KOJUICKIIUU
HACEKOMBIX, BJIaKHBIE MPEMAPAThI )KUBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJUIEKIIUU
UTJIOKOXKUX, CKEJEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydyela NTUL U 3BEpew,
KOJUIEKIIUM OKAMEHEJIOCTEN, ITOJE3HBIX HCKOMAEMBIX, MYJSIKHM OPTaHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenupoBaHHE  OIBITOB
Munnepa—tOpu no nzydyennto abMOreHHOTro CUHTE3a OPraHUYeCKUX COeTMHEHUN B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/3yueHne W omnuMcaHuWe HMCKOIAEMbIX OCTAaTKOB
JIPEBHUX OPTAHU3MOBY.

IIpakTuyeckas padora «l3ydyeHne oCOOEHHOCTEH CTPOCHMSI paCTEHUM
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «3yuenre ocoOeHHOCTEN CTPOSHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. [IpoucxoxaeHue 4yeja0BeKa — aHTPOINOreHe3

Paznenel u 3anaun anTponosioru. MeToapl aHTPOIIOJIOTHH.

CraHOBIEHME NPEJICTABICHUA O MPOUCXOXKIACHUM YEJIOBEKA. PenuruosHbie
BO33peHus. COBpEMEHHbBIE HAYUYHBIE TEOPHUHU.

CX0ACTBO YENOBEKA € JKUBOTHBIMU. CHCTEMATUUYECKOE MOJIOKEHNE YETIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHUECKHE, AMOPHUOJIOTUIECKUE, (hU3HOTOTO-OMOXUMUYECKHUE,
noBeZeHYeckrue. OTIMYMS YeI0BEKa OT )KUBOTHBIX. [IpAMOX0XKIEHNE N KOMILJIEKC
CBS3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJILHOU
CUCTEMBL.

JIBmokynue cuisl ((hakTopbl) aHTPOIIOTeHE3a: OMOJIOTUYECKUE, COLMATbHBIC.
CooTHolieHrne OMOTOTHYECKUX U COLMATBHBIX (PAKTOPOB B AHTPOTIOTCHE3E.

OCHOBHBIE CTaaUU AaHTPOIOTeHe3a. PaHHUE 4enoBeKOOOpa3HbIe 00E3bsSHBI
(MPOKOHCYJIBI) U paHHUE MOHTHIBI — OOIIHE MPEKU YEITOBEKOOOPa3HbIX 00E3bsIH U
J0/IeH. ABCTPAJIONUTEKU — IBYHOTHE MIPEAKH JIFOAEH. UeTOBEK yMENbIi, IEPBBIE
W3TOTOBJICHUS OpyAUM Tpya. YeloBeK NpAMOXOASAIIUHN U IIEPBBIN BBIXO JIFOAECH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuii —  0oOmMMM  MPEIoK
HEaHJEPTAIICKOr0 YEJOBEKA M YeJIOBEKa pasyMHOro. YenoBeK HeaHIepTaIbCKUI
KaK BUJ JIFOJEH XOJOJHOIO KJIMMara. YeloBEK pa3yMHBI COBPEMEHHOI'O THIIA,
JNCHUCOBCKMI 4EJIOBEK, OCBOEHME KOHTHMHEHTOB 3a mpeaenaMu AQpuku.
[lameoreneTrka U NajJeoreHOMHUKA.



OBOJIOIMS COBPEMEHHOI'0 4YejioBeKa. EcTecTBeHHBIH O0TOOp B MOMYJIALHUAX
yenoBeka. MyTainmoHHbI mporiecc U nonumopdusm. [lomynsimoHHbIE BOJHBI,
nperid reHoB, murpanus U «3G@exT ocHoBaTeNs» B MOIMYJSIHUSIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. Ilonatne o pace. bosbimme pacel: eBponeonaHas
(eBpasuiickasi),  aBCTpajio-HETpoWJIHas  (dKBaTOpUaibHAasi),  MOHTOJIOWHAS
(a3maTtcko-aMepHuKaHcKkasi). BpeMs u myTu paccelneHus 4YesoBeKa IO IUIaHEeTe.
EauncTBO  dyenmoBeueckux pac. HaydHas  HECOCTOATENBbHOCTh  pacu3Ma.
[Ipucnoco0IeHHOCTh YEeNOBEKa K pa3HbIM YCIOBUSIM OKpYXalolEHd Cpeipl.
Bnusgnue reorpaguyeckoil cpeabl W Apeiida reHoB Ha MopdoJoruro u
(U3HUOJIOTHIO YeTI0BEeKa.

MexauciurinHapaple  MeTolbl B (u3udeckod  (OMOJIOTHYECKOi)
AHTPOMOJIOTUU.  OBOJIOLMOHHAS ~ AHTPOMOJIOTHS. W MAJICOAHTPOINOJIOTHUS
YEJIOBEYECKUX MOMyJISUnid. bruoconuanbHble MCCIENOBaHUSA MPUPOABI YEIOBEKA.
HccnenoBanue K03BOMIOUN OUOJIOTMYECKOT0 U COLMATBHOIO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpersr: Y. lapBun, JI. Jluku, A. . Poruackuii, M. M. I'epacumos.

Tabnuibl U cxembl: «MeToJIbl aHTPOMOJIOTUNY, «I 0JTOBHOWM MO3T YeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsIHb», «CKeNneT dYeloBeKa M CKEJNeT IIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MbD», «/[BHXKYIIHE CHIIBI aHTPONIOT€HE3a», « IBOJIOLIMOHHOE
IpEBO  4YENOBEKa», «ABCTpalonurek», «YemoBek  yMenbli», «Yemosek
NPAMOXOSIINIY, «JleHncoBckui yenosexk» «Heannepranbipy, «k KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITamnbl 3BOJIIOLUN YETOBEKaY, «Packl uenoBekay.

O6opynoBanue: MyJSDKHM — OKaMEHEJIOCTEH, TMPEeAMETOB MaTepuaibHOU
KyJIbTypbl TpPEIKOB 4YeJlOBeKa, penpoiaykiuu ((ororpaduu) KapTuH C
MUDOTOTHIECKUMH W OMOJEHCKMMH CIOKETaMH TPOWCXOXKIACHHUS YEIOBEKa,
dboTorpaduu HaX0JOK UCKOMAEMbIX OCTaTKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIETh
yepena 4YeJOoBE€Ka W 4epena IIMMIIAH3€, MOJIENb KHUCTH YEJIOBEKA M KUCTHU
HIMMIaH3€, MOAEIIH TOPCa MPEIKOB YEIOBEKA.

JlabopaTopnasi paGora «l3ydeHme o0COOCHHOCTEW CTPOCHHUS CKelleTa
YEJIOBEKA, CBA3AHHBIX C IPSIMOXO0KICHUEM.

IIpakTyeckas padora «/3yyeHue 3KOJIOrHYEeCKUX aIaNTalui YEI0BEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHBbIX CUCTEM C OKPY:KaKIleil cpeaou

3apoxaeHue U pa3BuTUE 3Kooruu B Tpyaax A. 'ymbonsara, K. @. Pynbe,
H. A. CeepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3amauu
sKosoruu. CBsI3b 3KOJIOTHUHU € APYTUMHU HAyKaMHU.



Meroast sxonoruu. [loneBbie HaOMIOAEHUA. DKCIEPUMEHTHI B IKOJIOTHU:
OpUPOJHBIE W JIabopaTtopHbie. MoJeaupoBaHue B IKOJIOTUU. MOHUTOPUHT
OKPY KaIoIel Cpeibl: JTOKATbHBIN, PETMOHATBLHBIN U TI100aTbHBIH.

3HAaYEHUE DOKOJIOTMYECKUX 3HAHUM U1 4YEJIOBEKa. ODKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€M uenmoBeuecTBa ¢ mpuponoil. dopmupoBanue
AKOJIOTHYECKOHN KYJIbTYPhI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHHUS.

JdeMoHncTpauuu

[Toptpetrsr: A. I'ymOonbar, K. @. Pynse, H. A. CeBepuos, J. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunel n cxembl: «Pa3nenbl dKoJorum», «MeToabl dKojiorumy, «Cxema
MOHHUTOPHUHIA OKPYKAIOLIEH CPEIbI».

JlabopaTopHnas padora «3yuenue METOJIOB DKOJIOTUYECKUX
UCCIIETOBAHUIN).

Tema 7. Opranusmsl u cpeaa 00MTaHUA

Okonoruueckue (pakTopbl U 3aKOHOMEPHOCTH UX JAercTBus. Knaccudukanus
IKOJIOTHYECKUX (PaKTOPOB: aOMOTUUYECKHE, OMOTHYECKHUE, aHTponoreHHbie. Oo1mme
3aKOHOMEPHOCTH JEHCTBUS 3Kojormueckux ¢akropon. [IpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHnTHOCTb. DBpUOUOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnyeckue ¢aktopbl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTHMYECKHE TPYIIIIbI
pacTeHUl M >KUBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHrHaiibHass pojb CBETa.
DoTONEPUOIU3M.

Temneparypa kak skonoruueckui dakrop. JleiicTBue TemmepaTrypsl Ha
opranu3mbl. [IoOMKUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak skosormyeckuit dakrtop. IlpucrnocobneHuss pacTteHudd K
nojaJiepkaHuto BogHoro OanaHca. Knaccudukaius pacTeHUN MO OTHOIICHHIO K
Bojie. [IpucnocoOaeHus >KUBOTHBIX K U3MEHEHHUIO BOAHOTO PEKUMA.

Cpenbl oOWTaHHA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAS,
IyOMHHAsT  TOATIOYBEHHAs,  BHYTpUOPTaHM3MEHHas.  DU3HKO-XUMHUYECKHE
OCOOEHHOCTH cpeJl oOuTaHusi opraHu3MoB. llpucrocoOneHus OpraHu3mMoB K
JKW3HU B Pa3HBIX Cpelax.

buonorudyeckre putMbl. BHemHue W BHyTpeHHUE PUTMBI. CyTOYHBIE H
roIMYHbIC PUTMBL. [IpUCIIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIJIOBUU KU3HU.

Kusznenusie Qopmbl opraHuzmoB. [loHsiTHE O >KU3HEHHON (QopmMme.
KuzHeHnHbie POPMBI paCTeHUI: IEPEBbS, KYCTAPHUKH, KYCTAPHUYKHA, MHOTOJICTHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBICE (OPMBI >KUBOTHBIX: THIAPOOMOHTHI,
re0OMOHTHI, a3p0OHOHTBI. OCOOEHHOCTH CTPOSHUS M 00pa3a >KU3HH.

buotnueckue  Qaktopbl.  Buapl = OMOTMYECKMX ~ B3aMMOJEWUCTBUI:
KOHKYPEHIIUs, XUIIIHUYECTBO, CUMOMO03 U ero ¢popmsl. [1apazutusm, koonepanus,
MyTyalli3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJieOHMYeCcTBO). HeTpoduueckue
B3aUMOJICUCTBUSL  (Tomuyeckue, (Qopuueckue, ¢adbpuueckue). 3HAUYCHHE
OMOTUYECKUX B3aMMOJICHCTBUN JUIsl CYIIECTBOBAaHUS OpPraHW3MOB B Cpefe
obutanus. [IpyHIIMT KOHKYPEHTHOTO UCKITFOUYEHUS.

JdemoHcTpauuu

Tabnuipl U cxembl: «IDKojgoruueckue ¢akTopb», «CBETOBON CHEKTPY,
«IKOJIOTMYECKHE TPYMNIbl KMBOTHBIX IO OTHOIICHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DU3NOIOTHUECKHE aJanTalluu
KUBOTHBIX», «Cpenbl 0O0UTaHUS OpraHuU3MoOB», «bHoOJIOrMYECKHEe PUTMBDY,
«Kuznennole  Gopmbl  pactenuit», <« KuzHeHHBIE  (OPMBI  KUBOTHBIXY,
«9KocucTeEMa IUPOKOJIUCTBEHHOIO JIECay, « IKOCHUCTEMA XBOMHOIO Jecay, «Lenn
MUTaHUSD», «XunHudecTBo», «llapasutmsm», «Koukypenius», «CumOuosy,
«KoMmmeHcanuzmy.

O6opynoBanue: repdapud pacTEHUW W HKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIIMSIHUIO Pa3JIMYHBIX AKOJOTMYECKHX (haKTOpoB, TepOapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTCHHM, CBETOIIOOMBEHIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTEHUS, TepOapuy U KOJIJICKIIUU TETIIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMUYMBBIX PacTEHUM, yydesia NTUI] U 3Bepel, repdapuu
pacTeHuil, OTHOCAIMMXCS K Turpoduram, kcepoduram, mezoduraM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIINH )KUBOTHBIX, OOMTAIONIMX B Pa3HbIX cpefax,
repOapuu W KOJUIKIIMM PACTEHWH MW OJKUBOTHBIX, OOJQJAIONIMX dYepTaMu
MIPUCTIOCOOICHHOCTH K CE30HHBIM HM3MCHCHMSIM YCIOBUH KU3HH, TepOapuu M
KOJUICKIIUM PACTEHUM W KUBOTHBIX PA3IMUYHBIX KU3HEHHBIX (OPM, KOJUICKIUU
YKUBOTHBIX, YUAaCTBYIOIIUX B PA3IUYHBIX OMOTUYECKUX B3aUMOICUCTBUSIX.

JlabopaTtopnasi paGora «BbisiBIeHHEe NPUCTOCOOJIECHUM OpPraHU3MOB K
BIIUSIHUIO CBETaY.

JlabopaTtopnasi paGora «BbisiBIeHHE NPUCTOCOOJIECHUM OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopnasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUU U3
pPa3HBIX MECT OOUTAHUSY.

Tema 8. Dkos0rust BUIOB M MOMYJISIIUI

OKOJIOTUYECKUE  XapaKTepUCTHUKH  nomyjsanuu.  [lomymsinusa — Kak
ouonoruyeckas cucrema. Pojb HEOTHOPOIHOCTH Cpelibl, PU3NUECKUX OaphepoB U
0COOEHHOCTEM OMOIOTUU BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHON CTPYKTYPbI
nonyysiuid. OCHOBHBIE TIOKa3aTEIW MOMYJISIUU: YUCIEHHOCTh, IUIOTHOCTb,



BO3pAacTHasT M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJioruyeckass CTpykTypa nomyiasuud. OLEeHKa YHUCICHHOCTH MOIMYJISLNH.
JvHamMuka monyiasuud U €€ peryysnusa. bHOTHYECKUH MOTEHUHUAN IMOIYJISLUU.
MopenupoBanue TUHaAMUKH MOMyJ . KpuBbie pocTa YMCICHHOCTH MOMYJISIIUU.
KpuBble BbDKMBaHUA. Perymnsnus YUCICHHOCTH MOMYJISLUMA: PoJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCAIIUX OT TUIOTHOCTH. DKOJOTUYECKUE CTPATETHH BUIOB (T- U
K-ctparerun).

[Tonarue o0 »KojorMueckod Huie Bujga. Mecroobutanue. MHoromepHas
MoJienb dKosiorndeckor Humm Jx.M. XartunHcona. Pa3Mmepsl 3KOJIOrMYecKOn
Huiuy. [ToTeHnnanbHas U peaau3oBaHHAsST HUIIN.

Bun kak cucrema nomymnsuuid. Apeanbl BUAOB. BHIBI M HMX JKH3HEHHBIE
CTpaTEruu. JKOJIOTHYECKHE YIKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buosormueckue
MHBa3UH YyKEPOJHBIX BUJIOB.

JdemoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXxeMbl: «IKOJIOTHYECKHUE XapAKTEPUCTHKU MOMYJISLUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  momyisiuun», «Bo3pacTHble  NHUpaMHUAbI
nonyysinun», «CKOpOCTh  3acelieHusi TOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Moaens s3kosmornyeckor Humu Jx. M. XartunHcoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJIIEKIIUHU >KUBOTHbIX.

JlabopaTopnass  pabora  «IIpucnocobseHuss ceMsH  pacTeHUH K
pacCeeHUIO».

Tema 9. Jkosn0orusi coodmecTB. IKOJIOrHICCKHE CUCTEMBI.

CoolmiectBa opranu3moB. buoneno3 m ero crpykrypa. CBsi3u Mexay
OpraHu3MaMu B OMOIIEHO3E.

Dkocuctema kak OTKphiTass cucrema (A. JIx. Tencnu). DyHKIIMOHATBHBIE
OJIOKM OpraHW3MOB B JKOCHUCTEME. MPOIYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpodbuueckue ypoBuu. Tpoduueckue uenu u cetu. AOuUOTHUECKHE OIOKHU
skocucteM. [TouBbI 1 Wbl B 3kocucTeMax. KpyroBopoT BEIIECTB 1 MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocuUCTeMbl. buomacca u  mpomykuws.
DKOJIOTUYECKUE TUPAMUJIbl YUCET, OMOMACChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @uyxmyayuu.
HampaBneHHble 3aKOHOMEPHBIE CMEHBI CO00IIEeCTB — cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIECCHM W UX TMPUYUHBL. AHTPONOTCHHbIC BO3JICUCTBUA Ha
cykueccuu. KimumakcHoe coo0OiiectBo. buopaznooOpasue u moHoTa KpyroBopoTta
BEIIECTB — OCHOBA YCTOWYUBOCTH COOOIIECTB.



[IpupoaHBIE 3KOCHUCTEMBI. JKOCUCHEMbL 03ED U peK. IKocUcmemvl MOpeu U
oKeanos8. Ikocucmemuvl myHOp, 1€cos8, Cmenell, nyCmblHb.

AHTpONIOTrE€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHos. Paznuuus
MEXIy aHTPOTIOT€HHBIMHU U MPUPOJAHBIMUA SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteM. [opoackas
bropa u ¢ayna. CuHaHTpomm3alus TOpOJACKOW QayHbl. buonorumdeckoe wu
X035IMCTBEHHOE 3HAYCHHUE arpOodKOCUCTEM U YPOOIKOCHUCTEM.

3aK0oHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aWUMOJICHCTBUI OPTaHU3MOB B
sKkocuctemax. Ponv kackaonoeo sghghexma u 6u0os-a0ughuxamopos (Kuouesvlx
61008) 6 (yHKYuoHUposaruu 3kocucmem. llepeHOC PHEPTrUU U BEIIECTB MEXKITY
CMEXKHBIMU 3KOCUCTEMAMU. Y CTOMYMBOCTh OPTaHU3MOB, TOIYJISALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOTCHHBIX BO3JICHCTBUM.

Mexanuzmwi go30elicmeusi  3Aa2psA3HeHUll  PAa3HbIX Mmunos Ha
cybOp2aHUu3MeHHOM, OP2aHUIMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbL  IKOI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€lCMBUS.
MeTom0710THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOTIOTEHHBIX SKOCHUCTEM.

JdemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuoleHO3a»,  «IDKOCUCTEMA

ITUPOKOJUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOMHOTO Jieca», «DYyHKIIMOHATHHBIC
TPYIIIBI OPraHU3MOB B 3KocHCTEMe», «KpyroBopoT BEIIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUILHASA, JETPUTHAS )», « IKOJIOTUYECKAS MTUPAMUJIA YUCEID),
«IKonoruyeckas nupamuja OMOMacch», «IKOJOTUYECKAsl MUpAMUIa SHEPTUNY,
«O0pazoBanue Oonortay, «[lepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCIe
nokapa», «JKOCHCTeMa 03epa», «ArpoieHo3», «KpyroBopoT BEmIECTB M IMOTOK
DHEPTUU B arporeHosey, «lIlpumepsr ypooIKocucTem.

O6opynoBanue: repdbapun pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yyuesa NTHI] U
3Bepeil, repdapuu KyJIbTYpHBIX U JUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIEJb
HKOCUCTEMBI.

IIpakTuyeckas padora «l/3yduenue u onucanre ypooIKOCHCTEMBD.

JlabopaTopnasi padora «/3yueHue pasHOOOpa3usi MEIKHUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbBIX SKOCUCTEMAX).

JKCKYypcHsl «IKCKYpCUs B TUIUYHBIA OuoreoneHo3 (B 1yOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJ0JIbHBIM WJIM TOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYpcusi «IKCKYpCUsI B arpodKOocUcTeMy (Ha ToJie WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHas IKOCHCTEMA

buochepa — obmieruianerapHas o0ojiouka 3eMJIM, TNI€ CYHIECTBYET WM
CyIlleCTBOBaJIa *KU3Hb. PazBuTHe npeacTaBiaeHuit o onocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepuanckoro o 6uochepe. O6mactu ouochepst u e€ coctan. JKupoe
BEIECTBO OMocdephl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBoBaHusl Ouochepsl. OcobeHHOCTH Ouocdepbl Kak
ri100aapHOM SKOCUCTEMBI. J[MHaMHuueckoe paBHOBecHe B Onochepe. KpyroBopotsl
BEILIECTB U OMOT€OXUMHUUECKUE LIUKJIIBI (YIJIepo/ia, a30Ta). PUTMUYHOCTD SIBIICHUI
B Onocdepe.

3oHanbHOCTh Ouochepnl. Ilonsitne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIaHHbIE U IIIMPOKOJIMCTBEHHbIE Jieca, CTEIH, CaBaHHBI,
MYCTBIHU, TPOIIUYECKHE JIeCa, BEICOKOTrOpbsi. Kinumar, pacTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIH.

CrpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAaIa 1
ounochepHbIX PyHKIIHA.

JdemoHcTpanuu

[Toptpetsl: B. U. Bepuaackuii, O. 3rocc.

Tabmuner u cxemsl: «l'eocdeprl 3emuny», «KpyroBopor azora B mpupome»,
«KpyroBopoT yriepoma B mpuponae», «KpyroBopoT KHCIOpOJia B MPUPOAEH,
«KpyroBopoT Bonbl B mpupone», «OcHOBHbIE OMOMBI cymmy, «Kmumatudeckue
nosica 3emnm», «Tynapay», «Taitray, «Cmemanubidi jecy, «llIupokomucTBeHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHay, « Tponudyeckuii aecy.

O6opynoBanwue: repbapun pacCTeHUN pa3HbIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpyxKaOIIAS Cpeaa

DKOJIOTMUECKUE KPU3UChl M HX MpUYMHBL. Bo3nelcTBue uyenoBeka Ha
ouochepy. 3arpssHeHre BoO3AYyHMIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE
BoAHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne Kinmara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENIbHBIN U )KUBOTHBIA MUp. OXpaHa
PaCTUTENBHOTO M KUBOTHOTO MHUpPa. OCHOBHbBIE MPUHIIMIBI OXPaHbl MPUPO/IBI.
Kpacubie knHuru. Oco0o oxpansieMble mnpupoanbie Tepputopun (OOIIT).
borannydeckue caipl ¥ 300JI0THUECKUE MTAPKHU.

OCHOBHBIE TPUHIUIBLI YCTOMYMBOTO PAa3BUTHSI YEIIOBEUECTBA U IPHUPOJIBIL.
PannoHanpHOE  MPUPONONOJIB30BAHME M COXpaHEHUWE  OHMOJIOTMYECKOIO
pazHooOpazust 3emun. OOmMe 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O0 KPU3UCA U €r0 BEPOSITHBIC MOCIEACTBUSI.

Pa3Butrie METONOB MOHUTOPUHIA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
nporieccoB. CucmemHvle UCCIE008aHUSL Nnepexooa K pecypcocbepezaroujeil u
KOHKYPEeHmOocnocobHou sHepeemuke. buonoesuueckoe paznoobpasue u buopecypcol.
Hayuonanvnvle ungopmayuonnvie cucmemvl, obecneuusarowue 0ocmyn K
uHgopmayuu no COCMoAHUIO OMOENbHLIX 6U008 U dKkocucmem. (OCHOBbL



9KOpeabunumayuu IKOCUcmem U Ccnocob6o8 6opvobl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvIx dKOCUCTEM.

JdemoHcTpanuu

Tabmumet w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HEHHe
ruapocdepr», «3arpszHeHre nouBbl», «llapHukoBbI  3pdekT», «Ocobo
OXpaHsEeMbIE PUPOHBIE TEPPUTOPUNY, «MOJeNn ypaBIsieMOro MUPay.
ObopynoBanue: Qororpaduu OXpaHSIEMbIX pacTeHU U KUBOTHBIX KpacHoi
kHuru Poccuiickont @enepanyn, KpacHo KHUTH permoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMUBI 11O
BNOJIOT'MN HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPe3yJibTaTaM OCBOCHHUS
OoOy4YalolMUMHUCA TPOrpaMM CpeaHero oOmiero o0pa3oBaHUs: JHUYHOCTHEHIE,
MeTaIpeAMETHBIE U MTPEAMETHBIE.

B cTpykType TUYHOCTHBIX pe3yIbTaTOB OCBOCHHUS IPOTrPAMMBI IO OMOJIOTUU
BBIJIEJICHBI CJIEYIOIIHNE COCTABISIOLIUE: OCO3HAHUE OOYYarOIIMMHCS POCCUUCKON
IPAXKJAHCKOW UIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CAMOOINpPEACNICHUIO, Haiuuyue Mmomusayuu K OOydYeHHIO  OuoJIoruw,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXIEHUH JIMYHOCTH Ha OCHOBE
KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAJAULIMUNA Pa3BUTUS OHOIOTHYECKOTO
3HaHUS, 20MOBHOCb U CNOCOOHOCMb 00YUAIOIUXCSI PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKAMHU, MPUCYIIUMHU CHCTEME
OMOJIOTHYECKOT0  O0pa3oOBaHUs, Haluyue  NpPaABOCO3HAHUS  DKOJOTUYECKOU
KYJBTYPbl, CHOCOOHOCMU CMABUMb UEIH U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIn4HOCTHBIE Pe3yIbTaThl OCBOSHUS POrPAMMBI 110 OUOJIOTHH JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIHUTATEIBbHON [E€ATETbHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMUA POCCUMCKUMU COITMOKYJIBTYPHBIMH, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMHU, MPUHITHIMU B OOILECTBE IMpaBUJIaMU U HOpPMaMu
MOBEJICHUS U CIIOCOOCTBYIOT IMpoOIllecCaM CaMOIMO3HAHMS, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH NO3WLMU JIMYHOCTH, MATPUOTHU3MA H
YBaXXEHUS K 3aKOHY U MPABOIOPSIKY, YEIOBEKY TpyAa U CTapIIeMy IMOKOJIEHUIO,
B3aMMHOI'O YBa)KEHUS, OEPEXKHOTO0 OTHOIIECHHS K KYyJbTypHOMY HACIEIHIO U
TpaguLMAsIM MHOTOHAIIMOHANBHOTO Hapoaa Poccuiickont denepanuu, npupone u
OKpYXaruen cpeae.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHoro mpenmera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
C()OpMUPOBAHHON BHYTPEHHEH TMO3ULKENH JIMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUCHTALIMM, TO3WTUBHBIX BHYTPEHHUX  YOEXKAECHUN, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PAaCIIMPEHHE KU3HEHHOTO
OIbITA W ONbITA AESITEIILHOCTH B IPOLECCE peaiu3allid OCHOBHBIX HalpaBlICHUN
BOCIIUTATEIbHOU JIEATEIHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIUTAHUS

c(OpPMUPOBAHHOCTH TPAKJAHCKOM MO3UIIMK 00YJAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTRA;

OCO3HAaHHWE CBOMX KOHCTUTYLHMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U IIPABOIOPSJIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TPHU CO3JaHUU
y4eOHBIX TMPOEKTOB, PEUICHWU Y4e€OHBIX W TMO3HABATEIbHBIX 3aJ]1ay, BBIMOJTHECHUU
OMOJIOrMUECKHUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMO3MIMI0 1O OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIFOJIEH C pa3HBIMU YOSKICHUSIMU, KyJIbTYPHBIMH [ICHHOCTSIMH H
COLIMAJIBHBIM MTOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHbIX, TI03HABATEIbHBIX M HCCJEAOBATEIbCKUX 3a7a4, YBAXKUTEJIBHOIO
OTHOILIEHUSI K MHEHHMIO ONMOHEHTOB IMpPH OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIEPIKaHNUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM NIESTENBHOCTH;

2) IAaTPHOTHYECKOTO BOCIIMTAHMSI:

chOpMHPOBAHHOCTH POCCHICKOMN IrpaXX JTaHCKOU UJIEHTUYHOCTH,
NaTPUOTHU3MA, YBAKEHHSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpe]
Ponuuou, ropmoctu 3a CBOM Kpad, CBOXO PoauHy, CBOM S3BIK U KYJBTYDY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MIPUPOJHOMY HACIEAUIO U MaMATHUKAM MPUPOLBI,
JOCTHXKEHHSIM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTh OLIEHUBATh BKJIaJ POCCUUCKUX YYEHBIX B CTAHOBIEHUE U
pa3BuTHE OWOJOTMU, MOHUMAHUSA 3HAYECHHS OWMOJOTMHM B TO3HAHUM 3aKOHOB
MPUPOJIBL, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOoexJIEHHOCTh, TOTOBHOCTh K CIY>KEHHUIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHHE NYXOBHBIX [IEHHOCTEN POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO IMOBEICHNUS;

CIOCOOHOCTh OIICHMBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PEICHUS,
OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO Oy AyIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTEISM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUU C
TpaauusaMu HapoaoB Poccuu;

4) 3cTeTUYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHH;

MOHMMAHUE YMOIMOHAIBLHOIO BO3JEUCTBUS KUBOU MPUPOBI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIPOKCHHMIO B Pa3HBIX BUJAX HCKYCCTBa, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOM IMYHOCTH;

S) ¢usuyeckoro BocnMTaHUA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOLUMOHAIBLHOI0 0JIArONoJIyqusi:

MOHMMAaHUE U pealu3alus 3J0pOBOr0 M 0Oe30MacHoro oo6pasa >KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMPaBWJI U HOPM,
cOalaHCUPOBAHHBIN PEXUM 3aHATHUM W OTHAbIXa, pEryJspHas ¢uznueckas
aKTUBHOCTB), OEpE)HOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UUECKOMY M TICUXUYECKOMY 370POBbIO;

MOHMMAaHWE IIEHHOCTH TPAaBWI WHIWBHAYAJIbHOTO H  KOJJICKTHBHOTO
0€30IacHOr0 MOBEJICHUS B CUTYaLUAX, YTPOKAIOIINX 37J0POBbIO U KU3HHU JIIOJICH;

OCO3HAHHWE TOCJIEACTBUN M HEMPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIs, HAPKOTHUKOB, KypEHUS );

6) Tpy10BOIr0 BOCIUTAHUSA

TOTOBHOCTD K TPY/y, OCO3HAHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTUYECKOW WM COLMAIIBHOMN
HANpPaBJIEHHOCTH, CIOCOOHOCTh WHUILMUPOBATH, MJIAHUPOBATH U CaMOCTOATEIHHO
BBITIOJIHATH TAKYIO JCSITEIIbHOCTD;

MHTEpPEC K pa3IinuHbIM cdepam npodhecCHoHaANbHOU IeATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOpP Oyaymiell mnpodeccun U pean30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEN KU3HMU;

7) 3K0JI0TH4eCKOr0 BOCIIMTAHHUSA:

IKOJIOTUYECKU IIEJIeCOO0PA3HOE OTHOIICHWE K MPHUPOJE KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIICHUE YPOBHSI OKOJOTUYECKOW KYyJIbTYphl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHMST TOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX TMOCJIEICTBUM ISt
OKPYXaroUEen Cpeabl;

OCO3HaHHE TI00ATBHOIO XapakTepa SKOJIOTHYECKHX MpoOJieM M MyTel uX
pEIICHNS;

CIIOCOOHOCTh HUCIOJIB30BaTh IMPUOOpETaeMble MPU H3YUYEHUU OUOJIOTHH
3HAHUSI W YMEHHUSA TpU pPEHIeHUH TpoOJieM, CBSA3aHHBIX C palMOHAIbHBIM
IPUPOJONOIL30BAHUEM  (COONIOAEHUE  TpaBWi  MOBEACHUS B  MPUPOJE,
HANpaBJICHHBIX HAa COXpPAaHEHHE pPAaBHOBECHS B OJKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, Orochepsl);

aKTUBHOE HENpPUSITHE JCHUCTBUM, TMPUHOCAIIUX Bpel  OKPYKaIOIICH
IPUPOJHON cpejie, YMEHUE MPOTHO3UPOBATh HEOJIATONPHUATHBIE DKOJIOTHUYECKUE
MOCJIC/ICTBHSI MPEITPUHUMAEMBIX IEHCTBUI U MPEJOTBPAIIATD UX;



HaJM4Yue Pa3BUTOTO FKOJOTMUYECKOTO MBIIIJICHHUS], SKOJIOTUYECKOU KYJIbTYPHI,
onbITa NEATEIIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS UMHU B I103HABATEJIbHOM, KOMMYHUKATUBHOW U COLIMAIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUUECKOU IE€ATETbHOCTH 3KOJIOTHUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW W OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOM KYJBTYPhl KaK CpPEICTBa
B3aMMO/ICUCTBUS MEXKTY JIOJIbMU U TTO3HAHUSI MUPA;

MOHUMAaHUE CrnenupuKkun OWOJOTUM KaK HayKd, OCO3HaHUA €€ pOJu B
(GbOopMHpPOBaHUM PALMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU 1IEJIOCTHOTO
MPEACTABICHUS] 00 OKpYKalolleM MHUpPE KaK O €IWHCTBE IMPHUPOJbI, YEIOBEKA U
oOIIlecTBa, B TO3HAHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH W pEHIeHUH MpobiemM
COXpaHEHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh, B 3HAYUMOCTH OWOJIOTHHU JJIi COBPEMEHHOW IHUBWIIM3AIUU:
oOecrieyeHnss HOBOTO YPOBHSI PAa3BUTHUSI MEIUILIMUHBI, CO3/aHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX  pellaThb pecypcHble  MNPOOJEeMBbl  Pa3BUTHS
YEJI0BEUECTBA, MOMCKA IMyTEH BBIXO/a U3 TJIOOATBHBIX IKOJIOTHIECKUX MPOOIIeM U
oOecrieueHuss TMepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKHX 3HAHUM B LENIX
MOBBIMICHUST OOIIEH KyJNbTYpPhl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIHMOHAJIBHON TPaMOTHOCTH OOyuaromuxcs, (hopMUpyeMoi
IPU U3y4YECHUH OUOJIOTUY;

MOHMMAaHUE CYIIHOCTH METOJOB TMO3HAHUs, MCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONh30BaTh TIOJydaeMble 3HAHUSA IS aHaIW3a U
OOBSICHCHHSI SIBIICHHM OKPYKAIOIIETO MHUPa W MPOUCXOASAIHMX B HEM H3MCHCHHM,
yMEHHUE Jie7aTh OOOCHOBAHHBIC 3aKJIFOYCHHS HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C b0 MOTYyYEHUSI JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
petieHust Tpo0JIeM B pealibHbIX KU3HEHHBIX CUTYAIIUsX;

OCO3HAaHHME IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCThH OCYIIECTBIATH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO AEATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW 1O OMOJIOTMH B
COOTBETCTBHH C )KU3HEHHBIMH TIOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE PE3yJIbTaThl OCBOCHUSI y4ueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYHAOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAyYHbIE MOHSATHUS, OTpaKarolue
LEJIOCTHOCTh HAyYHOM KapTUHbI MHUpa U CHeUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTus, sIBICHUE, MPOIlecC,
CUCTEMA, HAY4YHBIM (DAKT, MPUHLIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCleIOBaHME,  HAONIOJIEHWE, M3MEpPEHUEe, OSKCHEPUMEHT U JIpyrue);
yHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecrnieunBaroIye dbopMupoBanue ($YHKIIMOHATILHOM
rPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMM OOYy4aroluXcs; CIOCOOHOCTb
00yyaromuxcs UCTOJIb30BATh OCBOCHHBIE MEKIUCIUIUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS U  YHUBEpCaJbHble y4eOHbIE JEUCTBUS B
ITO3HABATEJIbHOW U COUUAIBHON MPAKTHUKE.

B pesynpraTe wu3ydeHuss OHOJOTMM Ha YPOBHE CpEIHEro oOIero
oOpazoBaHust y oOydatomerocss OyAayT c(GOpMHUPOBaHbI IO3HABATEIbHbBIC
yHUBEpCalbHbIE yUeOHbIE AEHCTBUS, KOMMYHUKATUBHbBIE YHUBEPCAJIbHbBIE YUEeOHBIE
NEUCTBUS, PEryJsTUBHbIE YyHUBEpCAIbHbIE Y4E€OHbIE JECUCTBUS, COBMECTHAs
NESITENIbHOCTb.

MertanpenmeTHble pe3ybTaTbl OCBOCHHSI TNPOTpamMMbl CPETHETO OOIIEro
00pa30BaHMsl IOJKHBI OTPAXKATh:

OBnanenue YHHBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30Bble JIOrHYecKue JeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYNIHUpPOBaTh W aKTyalM3UpOBaTh  MpoOJeMmy,
paccmaTpuBaTth €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBIILICHUS
(amanuza, cMHTE3a, CpaBHEHUS, KiIaccuuKaIuu, 0000IIeH s ), pAaCKPHIBATH CMBICIT
OMONOTHMYECKUX MOHATUN (BBIACNATh MX XapaKTEepHbIC MPU3HAKH, YCTAHABIIMBATH
CBSI3M C JIPYTUMHU MOHSATUSAMH);

OMpeNeNsaTh LEeNu JeATeTbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUH HUX
JOCTHKEHHMSI, COOTHOCUTD PE3YJIbTaThl IEATEIbHOCTH C MOCTABICHHBIMU LEISIMU;

UCTIOJIb30BaTh OMOIOTHYECKHE MOHATHS 17151 OOBSICHEHHs (PAKTOB U SBICHUH
YKABOW NPUPOJIBI;

CTPOUTH JIOTMYECKHUE pacCyX AeHUs (MHAYKTUBHBIC, JAECIyKTUBHBIE, I10
aHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B pPaccMaTpUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOBI U 3aKIIIOUCHUS;

IPUMEHSATD CXEMHO-MOJICNIbHBIE ~ CpeACTBAa Mg  MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€Hi M OTHOIICHWN B HM3y4aeMbIX OMOJOTHYECKHX O0BEKTax, a



TaKK€  NPOTHUBOPEUYMM  pa3HOro  poja,  BBISIBICHHBIX B Pa3jIMUYHBIX
MH(GOPMaLIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUJIaH PEIICHUs MPOOJEeMbl ¢ YYETOM aHalnM3a UMEIOUIUXCA
MaTepUaIbHbIX 1 HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTH, OIICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEACTBUH 1€ATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH PabOTy B  YCIOBHUSIX  PEabHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IIPU PELLICHUY )KU3HEHHBIX ITPOOJIEM.

2) 0a3oBbI€e HCCJIEN0BATEIbCKHE IeHCTBHSL:

BJIa/IETh HaBbIKAMU YYEOHO-MCCIIEI0BATEIBCKON U MMPOSKTHON AESITEIbHOCTH,
HaBbIKAMU  pa3pellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PELIEHUS PAKTUUECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHMSI,

UCIIOJIb30BaTh pa3iMuyHble BUABl JEATEIBHOCTH IO TMOJIYYEHHIO HOBOIO
3HaHUS, €ro HWHTEpPIpETalH, MPeoOpa3oBaHUI0 U NPUMEHEHHI0O B YYEOHBIX
CUTYalUsX, B TOM YUCJIE [IPH CO3/IaHUU YUEOHBIX U COLIMATIBHBIX MPOEKTOB;

(opMUPOBATH HAYYHBIN TUIT MBILUIEHUS], BIAJAETh HAYYHON TEPMUHOJIOTUEH,
KJIIOYEBBIMH MTOHATHSMHU U METO/IAMU;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOU
JeSITENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISBJISIT [PUYMHHO-CIICJCTBEHHBIE CBSI3M W aKTyaIM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ PELIEHUsl, HaXOAUTh ApryMEHTHI JJI1 JI0Ka3aTeJbCTBa
CBOMX YTBEPXKICHUH, 3a]]aBaTh NapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBAaTh TMOJYYEHHBbIE B XOJE pEUICHHs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIIEHUBATh X JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH II€JICHANIPABIICHHBIN MOMCK MEPEeHOCa CPEJICTB M CIIOCOOOB
NeNCTBUS B MPO(GEeCCUOHATBHYO CPEY;

yMETh MEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO M MPAKTUUYECKYIO 00IacTu
KU3HECATEIIbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE WJEH, TMpeajaratb OpUTMHAIbHBIC TOIXOJbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33]a4H, AOMTYCKAIOUTNE aIbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UICTOYHHKAX HH(OpMALIUU (TEKCTE Y4EOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsX U
CTIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHAIM3UPOBATH



UHOOPMAITUIO PA3IMYHBIX BUJIOB U (HOPM MPEICTABICHHUS, KPUTUYECKH OIEHUBATh
e€ I0OCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyupOBaTh 3amPOCHl U MPUMEHATH Pa3IUYHbIE METOJAbl MPHU TOUCKE U
orObope Ouosioruyeckord HHQpopMaIuy, HEOOXOIUMON ISl BBIOJHEHUS Y4EOHBIX
3aj1ay;

npUOOpETaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCTIOJIb30BAHMS PA3IMUHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (QOpMy  Npe/ICTaBIICHUS
ounonornyeckor nHpopmanuu (cxemsl, rpaduku, AUarpaMMsbl, TAOTULI, PUCYHKA
H ipyroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KAdeCTBE CpeACTBA NpH paboTe C
Ovonornyeckod HHPOpMALMEH: MTPUMEHATh XHUMHUYECKue, (QU3NYECKue W
MaTeMaTHYECKHEe 3HAKH W CUMBOJIBI, (opMylibl, abOpeBuaTypy, HOMEHKIATYpYy,
UCIIONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPE/ICTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWsI W 3amUThl  WH)OpMmaIuwy,
nH(MOPMAIMOHHOM 0€30M1aCHOCTH JIMYHOCTH.

OByaieHHe YHMBEPCAJbLHBIMM KOMMYHHKATUBHBIMHM /1€/iCTBUSIMH:

1) oO1enme:

OCYIIECTBIISATh KOMMYHHKAIIMHU BO BCEX cpepax >KU3HHU, aKTUBHO YYaCTBOBATh
B JMaJOre WM JAMCKYCCHUHU MO CYIIECTBY OOCyX)JaeMoil TeMbl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCHUTEIIbHO BBIMIOJHEHMS MpeJjiaraeMon
3a/1aud, YYUTHIBATh MHTEPECHl M COTVIACOBAHHOCTb MO3ULIUNA JPYTUX YYACTHUKOB
JIMaJiora Wi JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHUS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CUTYaluH,
YMETh CMATYaTh KOH(MIUKTHI U BECTU TIEPETOBOPHIL;

BJIQJIETh PA3IUYHBIMU CHOCOOaMM OOIICHHS W B3aUMOACHCTBHSI, MOHUMATH
HaMEPEHUs JPYTHX JIOAEH, TPOSBISATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme PopMyTupoBaTh CBOM BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraThb CBOKO TOYKY 3PEHUS C MCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHMUMATh M HWCIOJIL30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBUIYATBHOU
paboThI IPU pelICHUU OMOJIOTUYECKON TTPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOICUCTBUS IPU PEIICHUHU yueOHO 3a1auH;

BBIOMpPATh TEMATHUKY M METOJIbI COBMECTHBIX JIEUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KAXKJIOTO WIEHA KOJUIEKTUBA;



NPUHUMATh 1M COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJMHHUPOBATH JICMCTBUS IO €€ JIOCTUKECHUIO: COCTABIIATH IUIAH JICHUCTBUH,
pacnpenemnsiaTh poiau ¢ Y4€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaTh
COBMECTHOM palOTHI;

OLICHMBATh KAauye€CTBO CBOEro0 BKJIaJa M KaXJOrO0 yYacTHHMKAa KOMaHJbl B
oOITuit pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE IPOEKTHI, OLEHHBATH HUIEU C TMO3UIUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETHUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYyaIUsX, MIPOSBIIATh TBOPUECTBO U BOOOpaKEHHE, ObITh UHUITUATUBHBIM.

OBJaieHne YHUBEPCAJIbLHBIMHU PEryJIsiTHBHBIMHY I€HCTBUSIMH:

1) camoopranuszanms:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBISBICHUS NPOOJIEM U UX
pelIeHus B AKU3HEHHbBIX U YUYECOHBIX CUTYAIIMSIX;

BHIOMpATh Ha OCHOBE OHWOJIOTMUECKUX 3HAHWUW IIEJIEBHIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JICUCTBUSIX U TMOCTYNKAaX MO OTHOIICHHIO K >KUBOW MOPHUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IMO3HABATEIbHYIO JESTEIbHOCTD, BBISBISITH
po0JIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHOM
JEATEIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaAMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUS MpoOJieMbl C  Y4YETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUN;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUSIM;

pacuIMpsITh paMKH y4€OHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JieNiaTh OCO3HAHHBIN BHIOOP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OIICHHBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIMPOKOW HJPYAUIMU B
pa3HBIX O0JIACTAX 3HAHHWM, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPO.Ib:

JIaBaTh OLICHKY HOBBIM CHUTYyalldsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJQJeTh HAaBBIKAMU  [O3HABATENbHOW  pedrekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JICMCTBUM UM MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, HCIONB30BaTh MPUEMBI pedIeKCUuM JUisl OLEHKH CUTYyalluu, BhIOOpa
BEPHOI'O PEILICHHUS;

YMETh OILICHUBATh PUCKM W CBOEBPEMEHHO NPUHUMATh PEMIEHUS MO UX
CHUKEHHUIO;



IPUHUMATh MOTHBBI W apryMEHTBHl APYrMX IpU AHAIN3E pE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH Ce0sl, TIOHUMAasi CBOU HEAOCTATKU U JIOCTOUHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrUX MpH aHAIM3€ pe3yJIbTaToOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO APYTUX Ha OIMIMOKH;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIIMHU IPYTOro YEIOBEKa.
NPEIMETHBIE PE3YJIBTATHI

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS COJEpKAHHUS Y4eOHOro mpeaMera
«buonorusiy Ha yrayOnE€HHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOecredeHue
npoduibHOoro  oOydenust  oOydvarouuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cnenupuyeckue st OMOJIOTUM HaAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEUCTBUIM 110
OCBOCHHIO, MHTEPIIPETAIIMA M MPEOOpPa30BaHUIO 3HAHWM, BHIBI NESATEIBHOCTH TIO
MOJIYYCHUIO HOBBIX 3HAHUH M UX MPUMEHCHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peanbHBIX >KU3HEHHBIX cuTyauusx. [IpenMeTHble pe3yJsbTaThl MPEACTABICHBI I10
roJlaM U3y4eHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 10
Kjlacce OJKHBI OTPaXXaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHpPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
MO3HAHUM  3aKOHOB  MPHUPOJABI U  PEHICHUH MpoOJeM  PAIMOHAIBHOIO
MIPUPOIOTIOIL30BAHMS, O BKJIAJIC POCCHMCKUX U 3apPYOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKWX 3HAHWUW, KOTOpas BKIJIIOYACT:
OCHOBOIIOJIAral0IKUe OUOJIOTUYECKUE TEPMHUHBI U TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSAluUs, CaMOBOCIPOHU3BEIICHUE,
HACJICJICTBEHHOCTh, M3MEHYMBOCTh, POCT U PA3BHUTHE), OMOJOTUYECKHE TECOPHH
(knerounas teopus T. [lIBanna, M. [llnelinena, P. BupxoBa, XpoMOCOMHasi TEOpHUS
HacnenctBeHHocTu T. Moprana), yuenus (H. M. BaBumoBa — o mnentpax
MHOTOO0pa3usi U  MPOUCXOXKIEHUS  KYJIbTYPHBIX  pAcTEHUM),  3aKOHBI
(en1nHOOOpa3usi MOTOMKOB IEPBOTIO MOKOJICHMSI, PACIICTUICHUS, YUCTOTHl T'aMET,
HE3aBUCUMOTO HacienoBanuss [. MeHaenss, TOMOJIOTUYECKHX PSAJIOB B
HACJICICTBEHHON U3MEHYUBOCTU H. 178 Basunosa), NIPUHIUIIBI
(KOMIUIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAMH HAyYHOrO MO3HAHMS, HCIOJIb3yEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPECHUE,
HaOJII0/ICHHUE, DKCIIEPUMEHT);



YMEHHE BBIJCINATH CYIIECTBEHHBIEC TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApHOT, OJIHOKJIETOYHBIX W MHOTOKJIECTOYHBIX OPraHu3MOB, B TOM YHCIIE
OaxTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpPraHOB pAaCTEHUH, >XKUBOTHBIX, YEIOBEKAa, MPOIECCOB KU3HEACATEIHLHOCTH,
MPOTEKAIONINX B OpPraHU3MaxX PaCTCHH, ’KUBOTHBIX U YEJIOBEKAa, OMOIOTUYECKUX
MPOIIECCOB: OOMEHa BEIIECTB (METa0O0IM3M), MPEBpAIEHUs YHEPTUU, OpOKEHUS,
aBTOTPO(PHOIO U TeTepOTPO(YHOro THUMOB MUTAHUS, POTOCUHTE3A U XEMOCHUHTE3A,
MUTO3a, Mei03a, raMeToreHesa, SMOpHUOreHe3a, MoCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHHS,  HWHIWBHUIyalbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3HCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE yCTAHaBJIMBATh B3aWMOCBS3M MEXAYy OpPraHOMJaMU KJIETKH U HUX
GyHKIUSIMHE, CTPOCHHUEM KJIETOK Pa3HBIX TKaHEM M UX (YHKIMSIMH, MEXKIY
OpraHaMl W CHCTEMaMH OPTraHOB y PACTCHUM, >KMBOTHBIX M YEIOBEKAa U WX
GYHKIIUSAMEU, MEXAY CHCTEMaMH OPraHoB W HMX (QYHKIUSMH, MEXAY STarnamMu
oOMeHa BEIIEeCTB, ATalaMH KJIETOUHOTO IUKJIA U AKU3HEHHBIX I[UKJIOB OPraHU3MOB,
ATaaMu AMOPUOHAILHOTO Pa3BUTHA, TEHOTHIIOM M (DEHOTHIOM, (EHOTUIIOM U
dakTopamu cpenbl OOUTaHuUS;

YMEHHE BBISBJIATh OTIMYUTEIbHBIC MPU3HAKA JKUBBIX CHCTEM, B TOM YHUCIIE
paCTeHHIA, )KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO M CHMBOJIMKY JJI JOKa3aTelIbCTBa POJACTBA OPraHU3MOB Pa3HbIX
CHUCTEeMaTUYECKUX TPYIII;

YMEHHE peliaTh OMOJOTUIECKHE 3a/1a4H, BBISABISATH TPUUNHHO-CJICICTBEHHBIC
CBSI3M MEXTy UCCIICTyeMbIMU OMOJIOTHUESCKUMH MTPOLIECCAMU U SIBJICHUSMH, JCTIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHUH MOTYYCHHBIX PE3yJIbTAaTOB;

yYMEHHE BBITOJHATH JTAOOpaTOpHBbIE M TMPaKTUYECKUE padOThl, COOMIOAATH
MpaBuJia MpU padoTe C YUeOHBIM U JTA00PATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPITh WX OKCICPUMEHTATLHBIMU
cpeacTBamMu, (GOopMyIupys Leidb HCCIEJOBAHMS, aHAJU3UPOBATH IMOJYUYECHHBIE
PE3yNbTaThI U JIENIaTh BBIBOJIBI;

YMEHHE Y4acTBOBAaTh B y4€OHO-MCCIIENOBATEIHCKOW paboTe mo Ouoyioruw,
HKOJIOTUU M MEJIUIIMHE, MPOBOJMMOM Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEIACTaBIATh  TOJYYEHHBICE  PE3yJNbTaThl HA  YUYEHUYECKHUX
KOH(EPEeHIINSAX;

YMEHHE OIICHMBATh JITHYECKHE AaCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
obmactu  Ouosoruu M MEOUIMHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHUE, HANPABIEHHOE M3MEHEHHWE T€HOMa U CO3/IaHHWE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBJIATh OCO3HAaHHBIM BBIOOp Oynyuied mpodecCuoHaIbHOM
JESATEILHOCTH B 00JIaCTU OMOJIOTUM, METUIIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJILCKOTO XO3SIIICTBA, MUINEBOM MPOMBINUICHHOCTH, YTiayOJsTh MO3HABATEIbHbIN
WHTEpeC, HAMpPaBJICHHBIA HA OCO3HAHHBINA BEIOOP COOTBETCTBYIONIEH Mpodeccuu u
NpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHWs B  OpraHU3alUsAX  CPEIHEro
po(heCcCHOHAIBHOTO U BBICIIETO 00pa30BaHUS.

[IpeameTHBIe pe3ysbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» B 11
Kjlacce TOJDKHBI OTPaXaTh:

chOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OWOJIOTUM B CHUCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPA, B TO3HAHUM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTUYECKUX
npo0JieM 4YeloBEeYeCTBa, a TakkKe B PEIICHWH BOIPOCOB PalMOHAIBHOIO
IPUPOIOTIONB30BaHUS, M B POPMUPOBAHUH IICHHOCTHOTO OTHOIIEHUS K TIPUPO/IE,
OOIlIeCTBY, YEJIOBEKY, O BKJIaJIC POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHY;

yMEHHE BJIAJIeTh CHUCTEMON OHOJOrMYECKUX 3HAaHUW, KOTOpas BKJIKOYAET
ONpe/AeNeHUs] U TOHMMAHHUE CYUIHOCTH OCHOBOIIOJATaloOMUX OHOJOTHYECKUX
TEPMUHOB M TOHATUN (BHJ, dKocucTeMa, Ouocdepa), OMOJIOrHYECKHE TEOpUHU
(oBomrortmonHas Teopust Y. JlapBruHa, CHHTETUYECKasi TEOPHS SBOJIOINH), YICHUS
(A. H. CeBeprioBa — 0 myTsx W HanpasieHUsX 3Borounu, B.J. BepHaackoro — o
onocdepe), 3akoHbl (reHeTudeckoro paBHoBecus JIx. Xapau u B. BaitnOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma 1O. JIubuxa,
AKOJIOTMYECKONW THpaMUJIbl JHEPTHM), TUMoTe3bl (rumoTreza «Mupa PHK» V.
['unbepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAaMH  HAYyYHOTO  MO3HAHUS,
UCTIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIETOBAHUSAX JKUBBIX O00OBEKTOB U IKOCHCTEM
(omucanue, u3MepeHue, HaOII0JICHHE, SKCIIEPUMEHT), CIIOCO0aMU BBISBICHUS U
OLICHKH aHTPOIIOTCHHBIX U3MEHECHU B TIPUPOJIC;

YMEHHE BBIJICIATh CYIIECTBEHHbIC TMPHU3HAKUA: BHJIOB, OHOTE€OIEHO30B,
DKOCUCTEM H Omochepbl, CTaOMIM3UPYIOMIETO, ABMKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPUYECKOTO u CUMIATPUYECKOTO
BUI000pA30BaHMsI, BIUSHUS JABMKYIIUX CUII SBOIIOLMU HA TEHO(POHT OMYJISALINH,
MIPHUCTIOCOOTICHHOCTH OPTaHNW3MOB K Ccpejie 0OUTaHus, YepeI0BaHs HAIIPABICHUH
IBOJIIOLINU, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHAaBIMBATh B3aUMOCBSI3M MEXKAYy MPOIECCAaMH SBOJIOIUH,
JBIDKYIIUMHU CUJIAMU aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHCTEM U
MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISATH  OTJIMUUTENbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
PUCTIOCOOJICHHOCTh BUAOB K Cpele OOMTaHMs, aOMOTHYECKHMX M OMOTHYECKUX



KOMIIOHEHTOB  9KOCHCTEM, B3aMMOCBSI3€M OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOIN€HHBIX U3MEHEHHUM B AKOCUCTEMAX CBOEH MECTHOCTH,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME AaPTYMEHTHI, OHUOJIOTHYECKYIO
TEPMHHOJIOTHIO M CHMBOJIMKY JJI JOKa3aTelbCTBA POACTBA OPTraHU3MOB Pa3HbBIX
CHUCTEMATHYCCKUX TPYTI, B3aUMOCBSI3U OPTaHU3MOB M CPE/Ibl OOMTaHUS, CAMHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHEHHs] MHOTO0Opa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MPUPOJIbI U YEIOBEUECTBA;

yYMEHHUE pelIaTh ONOJIOTMYECKUE 3a/1a4H, BBISIBIIATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIIeyeMbIMU OMOJIOTHUECKUMH MTPOLIECCAMU U SIBJICHUSMH, JCNIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUH TTOJTYYEHHBIX PE3YIbTaTOB;

yMEHHUE BBIMOJIHATH JabOpaTOpHbIE M TMPaKTUYECKHE PadOThI, COONIOAATH
npaBuiia Ipu paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIbLHBIMH
cpeacTBamMu, (GOpMYyIUpys Leidb HCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pE3yNbTaThl U JENIaTh BHIBOIBI;

yMEHHE Y4acTBOBAaTh B y4eOHO-HCCIIENIOBATEILCKOW paboTe 1o Ouoyioruw,
DKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IMIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl HA  YUYEHUYECKHX
KOH(EPEHITUSAX;

yMEHHUE OIICHUBATh TUTIOTE3bI U TCOPHUH O IPOUCXOKICHUH KU3HH, YETIOBEKA
U YENIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUSIX U CHOCO0axX MpeAoTBpaIieHUS
rJ100aIbHBIX U3MEHEHUN B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOp Oyayiie npodeccuoHaabHON
JESTEIILHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, TTPUPOIONIONB30BaHNUS, MEUIIHHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPHUHAPHH, CEIHCKOTO XO3SAWCTBA, MHUIIEBON
MIPOMBIIIUICHHOCTH, YTJIyOJIITh TIO3HABATEIbHBIH WHTEpPEC, HaAINpaBICHHBIN Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYyIOIIEH mpodeccun U MPOJOIDKEHHUE
OMOJOTHYECKOro 00pa3oBaHUsl B OpPraHU3alUSIX CPeIHEro MpodecCUOHATBLHOTO U
BBICIIIETO OOpa30BaHMSI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHnoBaHue pa3iesioB U TeM

KoanuyecTBo 4acoB

Ne i/ Konrposbasie  IIpakTny
IpOorpamMmmal Bcecero
padoTsbI padoThI
1 buoinorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3y4YEHUE
3 buonorus kierku 2 0.5
4 XuMuyeckasi OpraHu3aius KIeTK! 10
5 Crpoenne U PyHKIIUH KIETKH 8 2
6 OOMeH BelecTB U NPEeBpaleHUE SHEPTUH B 9 1
KJIETKE
7 Hacnencreennas uaopmanus u 9 0.5
peanuzanus e€ B KJIETKe
JKU3HEHHBIN UK KIETKH 6 1
Crpoenne U pyHKIIUH OpPTraHU3MOB 17 1.5
10 Pa3sMHOKeHME U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enernka — Hayka 0 HacJIE€ICTBEHHOCTU U ) 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTU 10 1
13 3aKOHOMEPHOCTH U3MEHUMUBOCTH 6 1
14 I'enernka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHosorus u cuHTETHYECKask OMOJIOTUs 4
17 PeszepBHoe Bpemst 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

102

13




11 KITIACC

HaumeHnoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

Ne n/m Kounrpoabubie  IlpakTuu
NMPOrpaMMsbl Bcero
padoTsbI padoThI
1 3apoxk/ieHUe U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
npezcTaBiIeHuit B OMOJIOTHH
2 MuxkposBonronus 1 €€ pe3yJIbTaTbl 14 2
Makpo3BoJIIOIIUS U €€ pe3yJIbTaThbl 6
4 [TpouncxoxaeHue U pa3BUTHE KU3HU HA L5 L5
3emuie
5 [TpoucxoxneHue 4enoBeka — aHTPOIIOTEHES 10 1
DKOoJIorusi — HayKa O B3aMMOOTHOILICHUAX
6 OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenou
Opranu3mel U cpesia OOUTaHus 1.5
OKOJI0TUS BUAOB U HOMYJIALUN 0.5
9 ?I/I::)TJ:;::I cooOuiecTB. DKOJIOTHIECKUE 12 0.5
10 buocdepa — rinobanbHas s3xocucTeMa
11 Yenosek U OKpy:Karolas cpeia
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 8 7.5







HOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoanuyecTBo 4acoB
Ne T
/i eMa ypoka Beero Koutpoabubie  IIpakTuueck

padoThI padoThI

buonorus kak KoMIjaeKcHas HayKa U KakK

1 9acTh COBPEMEHHOTO 00IIecTBa !
2 JKuBble cuCcTEMBI M UX CBOMCTBA 1

YpoBHEBas OpraHu3aIys )KUBBIX CUCTEM 1
4 Hcropust OTKPBITHS U U3YUYSHUS KIIETKH. |

Kierounas TCOPUA

Metoasl MOJIEKYJIIPHON U KIETOYHOMU
ouonorun. [Ipaktnyeckas padora «M3yuenue
METO/OB KJIETOUYHON OHOJIOTUH
(xpomatorpadusi, anekTpodopes,
muddepeHnranbHoe HeHTpUPYTUpOBaHHUE,

ITLIP)»
6 XHAMHMUYECKUH COCTaB KIETKH 1
7 MuHepanbHbIe BEIECTBA KIETKH, UX |
ouonoruyeckas poib
OpraHudeckue BeliecTBa KJIETKH — OeIKH.
8 JIaGoparopHas pabota «O0HapykeHHe 1 0.5
OEJIKOB C TIOMOIIbIO KaUE€CTBEHHBIX PEaKIUiy
9 CgoiicTBa, kinaccupukanus u QyHKIUU |

0EJIKOB

10 Oprannyeckue BelecTBa KJIETKU — 1




YIJIEBOIbI

11

OpFaHI/I‘IeCKI/Ie BEIICCTBA KIICTKH — JIMITUAbI

Hyxnennossie kucnorsl. JJHK n PHK.
JlabopaTtopHas pabora «lccnenoBanue

12 HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHbBIX U3 05
KJIETOK Pa3JIMYHBIX OPraHU3MOB

13 Crpoenne u pynkmun ATD. [Ipyrue
nykneosuarpudocdater (HTD)

14 CexBenupoBanue JIHK. MeToabl reHOMUKH,

TPaHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTob1 CTPYKTYpHOI OHooruu

16 Tune! knerok. [Ipokapuornueckas KieTka
CrpoeHune 3yKapuoTH4ECKOU KIIETKH.

17 IIpakTuyeckas padora «M3yueHue cBOicTB 0.5
KJIETOYHOW MEMOpaHbD»

18 [ToBepXHOCTHBIN anmapat KJIECTKU
OnHoMeMOpaHHbIE OpraHOUIbI KJIETKH.

19 [IpakTnueckas padbota «/3ydenue qBuKeHUs 0.5
LUTOIJIa3Mbl B PACTUTEIbHBIX KJIETKAX»

IlosryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:

20 MUTOXOH/IPHH, TUIacTUbL. JIabopaTopHas 0.5
pabota «/ccnenoBanue miazMonnsa u '
JIeTIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

21 HememOpaHHbIe OpraHOUIbI KIETKU

22 Crtpoenue u PyHKIUH sapa
CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK

23 sykapHoT. JlabopaTtopHas pabota «/3yuenue 0.5

CTPOCHUA KICTOK PA3JIMYHBIX OPraHUu3MOB»




ACCI/IMI/IJISII_[I/ISI 1 AUCCUMUIIAIUA — OBC
CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa

24 BemiecTB. JlabopaTopHas paborta «3yueHue 1
KaTaJIMNTUYECKON aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMHJIa3bl UK KaTaslas3bl)»
DepMEHTAaTUBHBIN XapakTep peakuui
KJIETOYHOTO MeTaboau3Ma. JlaboparopHas
25 pabota «/3ydyenue hepMEHTaTUBHOTO 1 0.5
paciierieHust epoKcuia BOAOPoa B
PaCTUTEIBHBIX U )KUBOTHBIX KIIETKAX)
26 Benku-akTuBaTOPHI M OENKU-UHTHOUTOPHI 1
27 ABTOTpO]HBINA TUIT 0OOMEHA BEIICCTB 1
28 dortocuHTeE3 1
XemocuHTe3s. JlabopaTopHas pabora
29 «CpaBHeHue mpoiieccoB (poTocuHTE3a U 1 0.5
XEMOCHHTE3a»
AnHarpobHbIe opranu3Mbl. Buabl OpoxxeHus.
30 JlabopartopHas pabora «CpaBHEHHE 1
MIPOIIECCOB OPOKEHUSI U JIBIXAHUSI
31 AdpoOHBIE OPraHU3MBbl. DTaIlbI |
JHEPreTHYECKOro oOMeHa
DHeprus MeMOpaHHOTO IpaIueHTa MPOTOHOB.
32 Cunre3 AT®: pabora npotoHHoi ATO- 1
CUHTa3bl
33 Peaknum maTpu4HOTO CHHTE3a 1
34 Tpanckpunius — mMarpuunslii cunte3 PHK 1
35 Tpancasuus u e€ 3Tansl 1
36 KoaupoBanue amuHokucinot. Pons pubocom 1




B OMocuHTE3E OEJIKa

Opranu3zaius TeHOMa y IpOKapHoT U

37
3yKapuoT

13 MorekyssipHble MEXaHU3MBbI SKCIIPECCUU
T€HOB Y 3YKapHOT
Bupycsl — HekneTouHble (YOPMBI )KU3HU U

39 obnuratHeIe apa3uThl. [IpakTrueckas 0.5
pabota «CozaHue MoJeNu BUPYyCca»

40 BupycHble 3a001eBaHMsI YEI0BEKA,
KUBOTHBIX, PACTCHUI

41 HanoTtexHosoruu B 6M0JIOTUU U MEAULITHE

42 Kn3HeHHBIH TUKIT KIIETKH

43 Matpuunsiii cuntes JJHK
Xpomocomsl. JTabopaTopnast pabota

44 «HM3ydyeHnre XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpoIpenapaTax»

45 JleneHnue KIETKH — MHUTO3
Tune! knetok. KapnokuHes v HUTOKUHES.

46 JlaGopatopHas pabora «HaOnronenue Mutosa 0.5
B KJIETKaX KOHYHMKA KOpEIIKa Jiyka (Ha ’
TOTOBBIX MUKpOIpenapaTax)»

47 Perynsauus >kn3HEHHOTO IIMKJIA KIETOK

48 Opranusm Kak eJMHOE LET0e

49 Txanu pacrenuil. Jlabopatopnas padora 0.5
«M3ydyenue TkaHEed pacTeHUID) '
TxaHM KUBOTHBIX U YEIOBEKA.

50 JlabopaTopHas pabora «/3ydyeHue Tkanen 0.5

JKHUBOTHBIX»




Opransbl. Cuctemsl opratoB. JlJabopaTopHas

51 pabota «l3y4ueHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB 1

53 JIBr>KeHUE OpraHnu3MOoB 1

54 [Intanue opraHu3mMoB 1

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. |
[TumeBapuTenbHas cucTeMa yeloBeKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX KUBOTHBIX U 1
YeJioBeKa

58 TpaHcropT BELIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucreMa mo3BOHOYHBIX |
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHuzMoB 1

61 3ammura y opraHu3MoB 1

62 HNMMyHHas cuctema 4eaoBeKa 1

63 Pa3npaxxuMocTh U perynsuus y opraHu3MoB 1

64 I'yMmopanbHast perymsiiust 1 YHAOKPUHHAS |
CHCTEMa UBOTHBIX U YEJIOBEKa

65 @DopMBbI Pa3MHOKEHUS OPTaHN3MOB 1

66 [TonoBoe pa3zMHOKEeHUE 1

67 Meiio3 1
I'amerorenes. O6pazoBaHue U pa3BUTHE

68 MOJIOBBIX KJeTOK. JlabopaTopHas pabora | 0.5

«M3ydyenne cTpoeHHs MOJIOBBIX KJIIETOK Ha
TOTOBBIX MUKpPOIIpENapaTax»




69

NupuBuyanbHOE pa3BUTHE OPTAHU3MOB —
OHTOICHE3

70

71

72

3akJajKa OpraHoOB U TKaHEH U3
3apOJAbIIICBLIX JIUCTKOB

Poct u pa3Butue xxuBoTHbIX. JlabopaTropHas
pabota «BrlsiBIeHHE TPU3HAKOB CXO/ICTBA
3apo/IbIIei TTO3BOHOYHBIX KUBOTHBIX)»

Pa3smHOXeHMe U pa3BUTHE PACTCHUI.
JlaGoparopHas pabora «CTpoeHue OpraHoB
Pa3MHOKEHHS BBICIIUX PACTCHUI»

0.5

0.5

73

Hcropust CTaHOBIICHUS U Pa3BUTHS T€HETUKHU
KaK HayKu

74

75

OCHOBHBIE TIOHSTHS U CHMBOJIbI TCHETHKHU.
JlaboparopHas pabdora «JIpo3oduna kak
00BEKT Fr€HETUYECKUX UCCIIETOBAHUI

3aKOHOMEPHOCTHU HACJIEI0BAHUSI IPU3HAKOB.
Monoru0OpuaHoe CKpeluBaHue.
[IpakTuueckas pabota "Uzydenue
pe3yIbTaTOB MOHOTHOPUTHOTO CKPEITUBAHUS
y apo3oduier"”

0.5

0.5

76

[{uTonmornvyeckrue OCHOBBI MOHOTHUOPHTHOTO
CKpEILLIMBAHUS

77

Anamusupyromiee ckpenBanue. HenomHoe
JOMHUHUPOBAHUE

78

JurubpuaHoe ckpemuBanue. [lpakruueckas
pabota «/3ydyeHue pe3yabTaToB
JUTHOPUIHOTO CKPEUIUBAHUS Y APO30PHIIBD)

0.5

79

I_II/ITO.HOI‘I/I‘IGCKI/IC OCHOBBI ,[II/IFI/I6pI/II[HOFO




CKpELIUBaHUs

80 CuenieHHOE HaclIeJOBaHUE PU3HAKOB 1
81 XpOMOCOMHasl TEOpUs HACJIEACTBEHHOCTH 1
82 I'eneruka moja 1
83 T'eHoTum Kak 11e10CTHASI CUCTEMA 1
’4 I'eHeTMYECKUI KOHTPOJIb PA3BUTHSA |
pacTeHuM, >KUBOTHBIX U YEJIOBEKA
25 H3meHunBOCTh MPU3HAKOB. BubI 1
H3MEHYHUBOCTH
86 MonudurkannoHHas U3MEHUYUBOCTh 1
BapuanyoHHbli psil M BapUalliOHHAs
kpuBas. JlabopaTopHas padora
%7 «HccnenoBanre 3aKOHOMEPHOCTEHN 1 0.5
MOAN(PUKAITMOHHON U3MEHYMBOCTH. '
[TocTpoeHre BapramOHHOTO psizia U
BapHaIlMOHHON KPUBOII»
28 I'eHOoTHIIMYECKAs U3MEHUYUBOCTD. |
KoMOnnaTnBHAS U3MEHYHUBOCTH
MyTtanuonHnas ”3MeH4YuBOCTh. [IpakTuyeckas
89 pabota «MyTanuu y apo3o¢uisl (Ha 1 0.5
TOTOBBIX MHKPOIPENapaTax)»
90 3aKOHOMEPHOCTU MYTAIIMOHHOTO MIpoLiecca. 1
ONUreHeTUKa 1 SIIMTCHOMHUKA
01 I'eneruka yenoseka. [IpakTudeckas pabora | 0.5
«CocraBiieHUE U aHAIIU3 POJOCIOBHON ’
92 MeTobl MEIUITMHCKOM TeHETUKH 1
93 3HaueHne MEOUIINHCKON T€HETUKHU B |

npeaAOTBPAICHHUU U JICUCHUH T'CHCTUUCCKHUX




3a00JIEBAHUI YETIOBEKA

OCHOBHBIE MOHATHUS CENIEKIINH.
JlaboparopHas padora «VI3yueHue copToB

94 . 1 0.5
KYJBTYPHBIX PACTEHUN U TTOPOJ TOMAITHUX
KUBOTHBIX)»
MeToapl CeNeKIIMOHHON pabOoTHI.

95 JIaGopatopHas paborta «/I3yueHue MeTo10B 1 0.5
CEJIEKLIUN PACTCHUIN
JlocTHKEeHHUs CeNEeKIMH paCTEHUN U

96 KUBOTHBIX. [IpakTnyeckas padora 1
«IIpuBUBKa pacTeHMI»

97 CoxpaHeHune, u3yueHue U UCIOJIb30BaHUE 1
TeHETUYECKUX PECYPCOB
buoTexHoiorust Kak Hayka u 0Tpaciib

98 npousBoacTBa. [IpakTuueckas pabora 1 0.5
«M3ydenne 00bEKTOB OMOTEXHOJIOTHI)

99 OcHOBHbIE HAMPaBJICHUSI CHHTETHYECKON |
ouonoruu

100 XpOMOCOMHas ¥ TeHHasi HH)KEHEPHSI 1

101 MeauinacKre OMOTEXHOIOT NI 1
Pezepsuslii ypok. [loBTOpenue, o6o0uieHue,

102 cucTeMaTu3alus 3HaHui 1
/T'ogoBast KOHTpOJIbHAs paboTa

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 13.5




11 KITIACC

KoaunuyecTBO 4acoB

Ne Tema ypoka Kounrpoabubie  IIpakTuueck
n/n Bcero
padoThI padoThI

1 OBosononHas Teopus Y. JlapBuna 1

5 JBHoKyIlIMe CUIIbI 3BOJIOIMU BUIOB 1O Y. 1
HapBuny

3 Bbopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBIN U i
HCKYCCTBEHHBII 0TOOp

4 DopMUpPOBAHUE CUHTETUYECKOU TEOPUH 1
SBOJIIOIIMH

5 DTarbl HBOIIOIMOHHOTO MPOIIEcca: |
MHUKPOAIBOJTIOIUS X MAKPOIBOJTFOIIHS

6 [Tomynsitust — 31eMeHTapHasi equHUIA i
HBOJTIOIUHU
3aKOH r€eHEeTUYECKOro paBHoBecUs J[x.

7 Xapau, B. BaiinOepra. JlabopaTopHas 1 0.5
pabota «BrIsSiBIeHHE U3MEHUUBOCTH Y '
oco0eit OZJHOTO BHIA»

8 DnemeHTapHbIe (haKTOPHI IBOJIOIUU 1

9 OddexT ocnoBatensa. IhdexT OyTbUIOYHOTO |
TOPJIBIIIKA

10 Murpauuu. M30a0uu nomysisuuii: 1

reorpaduueckas, Ouonoruyeckas

11

EctecTBeHHbII 0TOOP — HaMpaBIISIOMINN
(bakTop BOIOINHI




12

[TosoBoit 0TOOP

13

[Tprucnoco0neHHOCTh OPraHU3MOB Kak
pe3ynbTaT MUKpo3Boronuu. JlabopatopHas
pabora «/3yuyenue apoMopho30B U
UNO0ANANTAllUNA Y PACTEHUH U KUBOTHBIX»

0.5

14

[Tpumeps! mprcnocoOIeHH y OPraHu3MOB:
Mophonoruueckue, GU3n0IOTUIECcKue,
OMOXHMUYECKHE, IIOBEICHUCCKUE.
JlaboparopHast pabora «IIpucrnocodienus
OpTaHHU3MOB U UX OTHOCUTCIIbHAs
11EJIECO00PA3ZHOCTHY

0.5

15

16

Bun, ero kpurepuu u CTpyKTypa.
JlaboparopHast pabota «CpaBHEHHE BHIOB
110 MOP(OJIOTHYECKOMY KPUTECPHIOH

CrpykTrypa Buza

0.5

17

Bunoob6pa3oBanue kak pe3yiabTaT
MHUKPOIBOJTFOIHH

18

19

CBs13b MHUKPOSBOJJIOIOWH U SITUACMHOJIOI'U

O06001enue o Teme « MUKpOIBOTIONUS U €€

pe3yJIbTaThD»

20

MakposBostonus. [laneonronornueckue
METO/Ibl U3YUYEHUS IBOJTFOIIUN

21

buoreor pa(bnqecxne MCTObI U3YUCHUS
9BOJJIIOIIMH

22

OMOpPHOIOrHYeCcKHUe U CPaBHUTEIBHO-
MOP(}OIOrHYECKHUE METOIBI U3YUCHHUS
9BOJIIOLINH

23

MonekynsapHO-reHeTUYECKHE,




OMOXMMUYCCKHE U MAaTEMAaTHUCCKHUE METOABI
HU3Yy4YCHUS SBOJJIIOIINH

24 OO6111e 3aKOHOMEPHOCTH IBOJTIOIUN
)5 AnanTtuBHas paauanusa. HepaBHoMepHOCTH
TEMIIOB 3BOJIIOIUU
2% O0606mIeHne o Teme « MakpoIBOIIOIHS U €
pe3ynbTaTh»
7 HayuHble runoTe3bl NpOUCXOKACHUS )KU3HU
Ha 3emiie
)3 JloHay4HbIe peACTaBICHUS O 3apPOKACHUN
KU3ZHU
29 OcCHOBHBIE 3TaIlbl HEOPraHNYECKON
ABOJIIOLIUU
30 I'vunoressl 3apOKICHUS )KU3HU
Wcropus 3emnu 1 METO/BI €€ N3YUEHMUS.
31 JlaboparopHas padota «/3yuenue u 0.5
OTMCaHNE UCKOMAEMbIX OCTaTKOB JPEBHUX
OpPTaHU3MOB)
32 HavanbHble 3Tanel OpraHuueCcKOr 3BOIOLUN
33 OBOIIOLUS DYKApUOT
OcHOBHBIE 3Tallbl BOJIOIUH PACTUTEIHHOTO
34 mupa. [Ipaktuueckas padora «M3ydueHue 0.5
0COOEHHOCTEH CTPOCHHUSI PACTEHUN pa3HbIX '
OTJIEJIOB»
35 OcCHOBHBIE 3TaIlbl BOIOIIH )KUBOTHOT'O
Mupa
16 DBouoLUs )KUBOTHBIX. [IpakTHueckas 0.5

paborta «M3yuenne ocoOOEHHOCTEHN CTpOCHUS




IIO3BOHOYHBIX KUBOTHBIX»

PazBuTue xu3HU Ha 3eMJIe IO 3paM U

37
nepuoaam
13 MaccoBble BBIMUPaHUSI — 3KOJIOTHYECKHE
KPHU3HCHI MTPOILIIOTrO
39 CoBpeMEHHBII 3KOJOTUYECKUM KpU3HC, ETO
0COOEHHOCTHU
40 CoBpeMeHHas cucTeMa OpraHu4ecKkoro Mupa
A1 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHUu3MOB
47 O606menne no Teme «IIpoucxoxaenue u
pa3BUTHE )KU3HU HA 3eMiIe»
43 AHTpPOIIOJIOTUSI — HayKa O YEJIOBEKE
44 Pa3BuTue npencraBieHn 0 IPOUCXOKICHUN
yeJioBeKa
MecTo uenoBeka B CUCTEME OPraHUYECKOI0
45 mupa. JlabopatopHas padora «M3yueHue 0.5
0COOEHHOCTEH CTPOEHUs CKEJIeTa YeJloBeKa, ’
CBSI3aHHBIX C IPSIMOXO0XKICHUEM»
46 JIBrKyI1IME CUIIBI AaHTPOIIOTE€HE3a
47 CooTHolieHrne OMOIOrHYECKUX U
COLMANIbHBIX (PAKTOPOB B aHTPOIOTCHE3E
48 OCHOBHBIE CTaJUU AHTPONIOTEHE3A
49 [Tasneorenerrka u najeoOreHOMUKa
50 DBOJIIONHS COBPEMEHHOTO Y€JI0BEKa
51 Yenoseueckue pacel. [Ipaktuueckas pabora 0.5

«/3yueHne 3K0NOrnYECKUX aganTalnii




YCIIOBCKa»

MexauCIUTUTMHAPHBIE METOTBI

52
AQHTPOIOJIOTUU

53 O6006menue o reme «IIporcxoxaenne
YeJI0BEKa — aHTPOIOI€HE3»

54 3apoKIeHUE U Pa3BUTHUE 3KOJIOTUU
Mertons! skonorun. JlaboparopHas pabota

55 «M3yueHne MeTO1I0B SKOJIOTUUECKHUX 0.5
UCCJIETIOBAHMID)

56 3Ha4yeHue 3KOJIOIMYEeCKUX 3HAaHUN 1151
4eJIoBeKa

57 O6o006menne o TeMe «DKOJIOTHs — HayKa O
B3aMMOOTHOIIEHUAX OPTaHU3MOB»

58 Okonornyeckue GakTopbl
AbuoTtrueckue akropel. CBET Kak

59 sKosioruueckuit paxtop. JlaboparopHas 0
pabota «BpIsBIEeHUE TPUCTIOCOOICHUH o
OpPTraHU3MOB K BIUSHHUIO CBETa»
AluoTtndeckue axktopsl. TemrnepaTypa Kak

60 sKojornyeckuit paxrop. JlaboparopHas 0
pabota «BpLsBieHue npucrnocodaeHui =
OpPraHU3MOB K BIUSHHUIO TEMIIEpaTypbh»
Abuotnyeckue GakTopsl. BnaxxHOCTh Kak

61 sKosornueckuit ¢pakrop. JlabopaTopHas
paboTa « AHATOMHUYECKHE OCOOEHHOCTH 0-5
pacTeHHii U3 pa3HbIX MECT OOUTAHUS

62 Cpenpl oOuTaHusl OpraHU3MOB

63 buonoruueckue puTMbl




64 Kuznennsie GopMbl OpraHU3MOB

65 buotnueckue pakTopbl
3HaueHne OMOTUYECKUX B3aUMOACHCTBUH

66 JUUISL CYIIECTBOBAHUS OPTaHU3MOB B Cpelie
o0uTaHuA

67 O0606mIeHne o Teme «OpraHu3Mel U cpeia
o0OHUTaHU

68 DKOJIOTUYECKUE XapaKTePUCTUKU
MOMYJISLIUN
OCHOBHbBIE TIOKA3aTeN NOMYJISALNN:

69 YUCJICHHOCTD, IIJIOTHOCTh, BO3pACTHAsS U
M0JIOBAas CTPYKTYypa
OCHOBHBIE TTOKA3aTENN TOMYJISIINN:

70 PO’X1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTpallu1

71 DKOJIOTHYECKasi CTPYKTypa MOIYJISIUN

72 JlvHamMuKa nonyJisiluu U €€ peryJssaums

7 KpuBble pocTa YUCICHHOCTH TTOMYJISIIAN.
KpuBbie BEKMBaHUS
Dkonorudeckas Huiia Buaa. JlabopatopHas

74 pabota «IIpucnocobnenus ceMsiH pacTeHui 0.5
K pacceIeHuIO»

75 Bun xak cucrema nomyJisiun

76 3aKOHOMEPHOCTH TTOBEACHUS U MUTPALIAA
JKHBOTHBIX

77 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3

78 DKocucTeMa KaK OTKpBITasi CUCTEMaA




KpyroBopor BemecTs ¥ NOTOK SHEPTHUH B

79
JKOCHCTEME

80 OCHOBHBIC TTOKA3aTEIU SKOCUCTEMEBI

81 DKOJIOTHUYECKHE MUPAMUJIBI

82 N3meneHus coo0IIecTB — CYKIECCHH

23 [TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€P
1 peK. DKOCUCTEMBI MOPEH U OKEaHOB

24 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYH/Ip, JIECOB, CTENEMN, TyCThIHb

85 AHTpPOINOreHHbIE SKOCUCTEMBI

26 Ypb6oskocucremsl. [IpakTnyeckas padora 0.5
«3ydyenue u onrcanue ypOooIKOCUCTEMBI '
3aKoHOMEpPHOCTH (HOPMHUPOBAHUS OCHOBHBIX

87 B3aUMOJICVCTBUI OPraHU3MOB B
KOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUSA 3arpsA3HEHUN

28 pPa3HBIX TUIOB Ha CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, MOMYJIAIIMOHHOM U
HKOCHUCTEMHOM YPOBHSX

29 O0o0061IeH e 110 TeMe «DKOJIOTHS BUIOB U
MOIYJISALIAND

90 buocdepa — obmieruianerapaas 060m04ka
3eman

91 VYuenue B. U. Bepnanckoro o 6uochepe

92 3aKOHOMEPHOCTH CYIIECTBOBaHUs Ouochepsl

93 KpyroBopoTsl BelecTB u

OHMOreOXNMHYECKHE ITUKJIBI




30HaNBHOCTH OMOoCchepbl. OCHOBHBIC OHOMBI

94 1
CylIu
95 YcroitunBocTh 6uocheps 1
96 DKOJIOTUYECKUE KPU3UCHI U UX TPUUMHBI 1
97 BosneiicTBue uenoBeka Ha onochepy 1
08 AHTpONIOT€HHOE BO3/CICTBUE HA |
PaCTUTENIbHBIN U )KUBOTHBIN MU
99 Oxpana npupoibt 1
100 OcHOBHBIE TPUHIUIIBI YCTOHYUBOTO 1
pa3BUTHS YETIOBEUECTBA U MPUPOIBI
PanmonansHoOe MPUPOAONOIBE30BAHUE U
101 COXpaHeHHEe OMOJIOTUYECKOTO Pa3HOOOpa3Hs 1
3emun
O600menue o reme «bruocdepa —
102 I00ATbHAS YIKOCHCTEMAY) 1

/VItoroBast KOHTpOJbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

102

7.5




IMPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOH OBPA3OBATEJILHON
ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM Pe3yJbTATAM 0CBOEHMSI
NMPOBEPSIEMOT0 OCHOBHO# 00pa3oBaTeJIbHOM MPOrPaMMBbI CPeHEro o0ero
TpedoOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTh 3HAHUI O MECTE M POJHM OWOJOTHH B CUCTEME
€CTECTBCHHBIX HayK, B dhopMupOBaHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHOUW KapTHHBI MUPA, B IIO3HAHUH 3aKOHOB TIPUPOIBI H
peIIeHUH KU3HEHHO BaXKHBIX COLMAIbHO-ITHYECKHIX, SKOHOMUIECKHUX,

IKOJIOTHYECKUX MPOOIEM YEIOBEUYECTBA, 4 TAKKE B PEIICHUU BOIIPOCOB
paIMoOHATBHOTO TPUPOIOTIONB30BAHUS, B JOPMUPOBAHUY IICHHOCTHOTO
OTHOIICHHS K IPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJC POCCUHCKHIX U

Sap}I6e)KHHX y‘léHBIX — OMOJIOrOB B Pa3BUTHEC OroJ0ruu

Bnanenne cucremoil 3HaHMH 00 OCHOBHBIX METOJaX HAYy4HOIO
MO3HAHUS, UCHOJb3YEMBIX B OMOJIOTMUECKUX HCCIEIOBAHUAX KHUBBIX
O0BEKTOB M JKOCHCTEM (ONUCaHWE, W3MEpPEHHe, IPOBEJCHHE
HaOMIOeHN); crmocoO0aMu BBISIBICHHSI W OICHKH aHTPOIOT€HHBIX
U3MEHEHUH B IPUPOJIE.

2 YMeHue BbABUTATh TUIIOTE3bl, MPOBEPATH MX IKCHEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyIHMpys 1Lelb HCCIENOBaHUs, aHAIU3UPOBATh
MIOJIyYEHHBIE PE3YJIbTAThl U JIe1aTh BHIBOJBI.

BblsiBeHHEe 3aBUCUMOCTH  MEXIYy HCCIEIyeMbIMH BEJIMYMHAMU,
00BSICHEHHE TTOYYSHHBIX Pe3yJIbTaTOB M (POPMyITMPOBaHHE BBIBOIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITI/IfI, Teopnﬁ 1 3aKOHOB

YMeHue BiaeTb CHUCTEMOW OHOJOTMYECKMX 3HaHUM, KOTOpas
BKJIFOYAET: OCHOBOTOJIATAIOIINE OMOIOTHIECKUE TEPMUHBI U TIOHSATHUS
(>KkU3Hb, KJIETKAa, TKaHb, OpPTaH, OPraHU3M, BHJ, MOMYJALHUS, dKOCHCTE
ouoreHo3, omochepa; MeTabOIM3M, TOMEOCTa3, KIETOUHBI UMMYHHT
OuocuHTe3 Oenka, OWOMONMMEpPBI, TUCKPETHOCTb, CaMOPETYJISAIHS,
CaMOBOCTIPOU3BEICHHE, HACJICACTBCHHOCTD, H3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouonoruueckue Teopuu: kierouHas Tteopuss 1. IlIBamna, M.
[llneiinena, P. BupxoBa; KIOHAIBHO-CEIEKTUBHOrO MMMyHHTeTa [I.

Opnux, .. MeuHnkoBa, XpOMOCOMHAasi TEOPHUSI HACIEICTBEHHOCTH T.

Moprana, 3akoH 3apoabiiieBoro cxojictsa K. baspa, sBomtounoHHas

teopuss Y. JlapBuHa, CHHTETMYECKAass TEOPHUS DBOJIIOLUUHU, TEOPHUS




antporniorene3a Y. [lapBuna; Teopus OuoreoueHo3a B.H. Cyxauésa;
yuenne H.M. BaBunoBa o meHTpax MHOrooOpa3us M IMPOUCXOXKIACHUS
KyJbTypHbIX pacTeHuid, yuenne A.H. CeBepuoBa 0 MnOyTiIx H
HampaBlieHUsX Bomony, yuenue B.1. Bepuanckoro — o 6uocdepe);
3aKOHBI (€AMHOOOPa3Hs MOTOMKOB MEPBOTO MOKOJICHUS, PACIIETUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HAPYLIEHUs CLEIUICHUs
reHoB T. MopraHa; roMoJIOTMYECKUX PSJAOB B HACIEICTBEHHOH
n3MenunBoctd H.M. BaBunoBa; reHetmuyeckoro pasHoBecus JIxk.
Xapmu u B. BaiinGepra; 3apoapimeBoro cxoxactsa K. bapa;
Oouorenernyeckuii 3akoH J. ['ekkens, @. Mromiepa);

MIPUHIIUIIBI (YUCTOTHI TAMET, KOMILUIEMEHTapHOCTH);

npaBwia (MunumyMma lO. JInbuxa, 5KOJIOrMYECKONW MUPaMUIBI YUCET,
OrOMacChl U SHEPTUH);

runote3bl (koarepatHoit A.M. Omnapuna, mepBuyHoro OyinboHa J[xk.

Xonneitna, mukpochep C. Doxkca, pudozuma T. Yek)

YMeHue peumatb IMOHCKOBBIC OMOJIOrHYECKHUE 3aJa4l; BBIABJIATH
INPUIUHHO-CJICACTBCHHBIC CBsA3HU MCKOY HCCIICOYyCMbIMHA
OHOJIOTHYSCKUMU 06’I)€KTaMI/I, mnmponeccaMm M ABJICHUAMHU, OCIATH
BbBIBOJIbI K IIPOTHO3bI HA OCHOBAHUM ITOJIYUCHHBIX PC3YJIbTATOB;

COCTaBJIAATb T'CHOTHUIIMYCCKHUEC CXEMbI CKPCHIMBAHHA JIA PA3HBIX THIIO
HacCJICOOBaHUA IIPHU3HAKOB Y OPraHMU3MOB, COCTABJATH CXCMbI IICPCHO

BCHICCTB U DHCPI'UH B OKOCUCTEMAX (HGHI/I IIMTaHUs, ITUIICBBIC CCTI/I)

1

YMeHue ycraHaBiIMBaTb B3aUMOCBSI3M  MEXAY CTPOCHHEM U
(GyHKIUSMU: OpPraHOUOB, KIETOK pa3HbIX TKaHEH, OpraHaMu u
CHCTeMaMHM OpraHOB y pAacTE€HHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTanaMu 0OMEeHa BEIECTB; dTalaMu KJIETOYHOIO IIUKJIA M dKU3HEHHBIX

LMKJIOB OPTaHU3MOB; ATallaMi YMOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoMm, ¢eHoTUrIoM U (GaKTopaMu Cpelbl OOUTaHUS;
IIpoLeccaMi  3BOJIIOLMM;  JBWXKYIIMMHU CHJIAMU  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCHUCTEM M NPHUCIOCOOJICHUSMH K HHUM

OpraHu3MOB

YMeHue BBIICIATh CYIIECTBEHHBIC TTPU3HAKH:

CTPOCHHUS BUPYCOB, KJIETOK MPOKAPHUOT M 3YKAPUOT; OJTHOKIIECTOUHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BUJOB, OMOTEOIEHO30B, YKOCHCTEM H
Oouocdepsl; CTPOCHUST OPraHoB U CHUCTEM OPraHOB PACTCHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB KUZHEIEATCTLHOCTH, MPOTEKAIOIINX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIOBCKA, OMOJOTrHYECKUX




mporeccoB: oOMeHa BemecTB  (MeTabonu3M), HHopManuu U
IIpeBpalleHus SHepruu, OpoKeHus, aBTOTPO(HOro U TeTepoTpodHHOro

TUMNOB TNMTaHUsA, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, SMOpUOreHe3a, IOCTIMOPHOHAJIBHOIO  pPa3BUTHS,
Pa3MHOXKEHUS, UHJIMBUIYaJbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
orOopa,  CTaOWIM3MPYIOUIEro,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOTO OTOOpa; aJJIONaTpPU4YEeCKOr0 M CUMIATPHUECKOro
BUZ000pa30BaHus; BIMSHUS JBWXKYIIMX CHJI 3BOJIONMH HAa TeHO(OH
MOMYJISIUK;, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpeie OoOWTaHwUs,
YyepeloBaHMUs HAIPAaBICHUH SBOJIIOLMHU; KPYroBOpOTa BEIIECTB U

IIOTOKAa OHCPIur B 9KOCHUCTEMAX

ChopmupoBaHHOCT, YMEHHUSI BBIIETATH CYIIECTBEHHBIC MPHU3HAKU
BUPYCOB, KJETOK TMPOKAPHOT U OYKApHUOT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHW3MOB, BHJIOB, OHMOTE€OIICHO30B U JKOCHCTEM;
0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB U MPEBPAILICHUS] JHEPTUU B

KIeTke, (OTOCHHTE3a, IIACTHUYECKOrO0 U JIHEPreTHYecKOoro oOMeHa,
XEMOCUHTE3a, MHTO03a, Meio3a, OIUIOJAOTBOPEHUS, pa3BUTHSI U
Pa3MHOXKEHUS, UHJMBUIYaJbHOTO Pa3BUTUSl OpraHu3Ma (OHTOTEHE3a),
00pBOBI 32 CYIIECTBOBAHKE, €CTECTBEHHOT0 0TOOPA, BU000pa30BaHus,

MPUCTIOCOOJCHHOCTH OPTraHu3MOB K cpele OOWTaHUs, BIMSHUS
KOMITOHEHTOB 3KOCHCTEM, AaHTPOIIOI'€HHBIX U3MEHEHUH B 3KOCHCTEMAX

CBOEM MECTHOCTH, KpyroBOpOTa BELIECTB U IpEBpAlllEHUs DHEPTUU B

ouocdepe

VYmenue UCTIONIb30BATh COOTBETCTBYIOIINE apryMEHTHI,
OMOJIOTMYECKYI0 TEPMHHOJIOTHUIO M CUMBOJHKY JISl JOKA3aTeIbCTBA
pPOZCTBa OPraHU3MOB PAa3HBIX CHCTEMAaTHYECKHX TPYIIT; B3aHMOCBS3H
OpPraHU3MOB W cpenbl OOWTAaHWsS; EIWHCTBA YEJIOBEYECKHX pac;
HE00XO0IMMOCTH 3J0pPOBOT0 00pa3a KU3HU, COXpaHEHHs pa3HOOOpa3us
BUJOB M JKOCHCTEM KaK YCIIOBHSI COCYLIECTBOBAHHUS IPHUPOIbI M

YCI0BCUCCTBA

YMeHue KpUTHYECKH OICHHBATh HHMOPMALUI0 OHOJOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUECKHE ACIEKThI COBPEMEHHBIX
HUCCIEIOBAHNN B OMoJIOTHH, MEIULINHE, OMOTCXHOJIOTHH;
paccMaTpuBaTth rJI00aJIbHBIC 9KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

MO3UIIHAIO




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D
1O BUOJIOI'UAN

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSN

buonorus xak HayKa. ’KuBble cucTeMbI U UX HU3YUYCHUC

1.1

1.2

1.3

CoBpemeHHass Ouonorusi — KOMIUIEKCHash Hayka. buosjormueckue Hayku U
u3ydyaemble UMM mpoOiembl. DyHAaMeHTaJdbHbIEC, NPUKIAIHBIE W TMOHUCKOBHIE
HayYHbIE UCCIICIOBAaHUS B OMOJIOTHH.

3HayeHue OWONIOTMM B (POPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYyYHOU
kaptuHsl mupa. [Ipodeccun, csizanupie ¢ Ouonorueil. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAMUIMHE, CEJIbCKOM XO3SICTBE,

IIPOMBILUIEHHOCTH, OXPaHE IPUPOIbI

XKusble cuctembl Kak mpeaMeT uzydeHwsi Oumonoruu. CBOWCTBA JKHUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOI'O0 COCTaBa, JNUCKPETHOCTh U LEIOCTHOCTb, CIOKHOCTh M
YIOPSIIOYEHHOCTD CTPYKTYPBHI, OTKPBITOCTb, CaMOOpraHu3aIus,
CaMOBOCIPOU3BEACHHUE, Pa3IPaXKUMOCTh, U3MEHUYUBOCTh, POCT U pa3BUTHE.
YPOBHU OpraHu3alyy >KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIA, TKAHEBBIM,
OpraHu3MEHHBIH, MOMYJISIUMOHHO-BUI0BOM, SKOCUCTEMHBIN
(bnoreonieHoTHUECKHIA), OmochepHbId. IIporeccsl, MPOWCXOMANINE B KHBBIX
cucremax. OCHOBHbIE TMPU3HAKH KXKUBOTO. JKu3Hb Kak (hopma CyIIECTBOBAHHS

MaTCpruun

Mertoabl Ouonorndyeckod Hayku. HaOmioneHue, u3MepeHHE, 3KCIIEPUMEHT,
cucteMarm3amnus, MetaaHanm3. IloHaTme o0 3aBUCHMOM WM HE3aBHCHMOM
nepemeHHoM. [lmanupoBanue skcnepumenTa. [locTaHOBKa M IpoBepKa TUIIOTE3
HyneBast runore3a. Ilonsrtue BbIOOpKkM U €€ pocToBepHOCTh. Pa3bpoc B
Oouonornueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IIOJYYEHHBIX DPE3yJIbTaTOB.
[IpynunHBl MCKAKEHHs pe3ybTaTOB JKcHepuMeHTa. [loHATHE CTaTUCTUYECKOro

TECTAa

Knerka xak OMojioruueckasi CicteMa

2.1

Knetka — cTpykTypHO-(DyHKIMOHANBHAS €IUMHULA KUBOro. VCTOpUs OTKpBITUS
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBanH, M.
neiinen, P. Bupxos). OCHOBHBIE ONOXKEHNSI COBPEMEHHOM KJIIETOYHOM TEOPHH.
MeTo 161 MOJIEKYIISIPHOM U KJIETOYHOM OMOJIOTUU: MUKPOCKOIUS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, mudepeHnmnanbHoe

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHUE KIETOK

2.2

XHUMUYECKUI COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMUKPOAJIEMEHTHI. Bonia u

et pPOJIb KakK pPACTBOPHUTCIIA, pCarcHTa, y4aCTHC B CTPYKTYpPHUPOBAHUU KIICTKH,




TEIUIOPETY M. MuHEepanbHble BEIIECTBAa KJIETKH, WX OMOJIOTHYECKasl POb.
Posib KaTHOHOB ¥ AHMOHOB B KJIETKE.

buonornueckue monumepsl. benku. AMUHOKHUCIOTHBIH COCTaB  OENKOB.
Crpyktypbl OenkoBoit Mounekyibl. IlepBuuHas cTpykTypa Oenka, MeNnTHAHAS
CBA3b. BTopuuHas, TpeTUyHas, 4YETBEPTHUYHAs CTPYKTYyphl. JleHaTypauus.
CoiictBa 6enkoB. Knaccugukamus 6enkoB. bruonornyeckue GpyHKIMNU 6EIKOB.
VYrneBonpl. MoHOcCaxapupl, AUCAXapUAbl, OJIUTOCAXAPUAbl U IOJIUCAXAPUMBIL.
O6mwmii mmaH CTpoeHUus U (PU3HKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUHN YTIIEBOIOB.

Jlumuper. TunpodumnbHo-ruapodoOHBIe cBOMCTBa. Knaccupukamus JMIHIOB.
Tpurnuuepunsl, dochonunuabl, BOCKH, cTepounabl. buonorumueckue GyHKIUU
munuaoB. OOmue cBoicTBa OMONIOrMYECKUX MEMOPaH — TEKY4YeCTh, CIOCOOHOCTh
K CaMO3aMBIKaHUI0, MTOJTYIIPOHHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JIHK u PHK. CrpoeHune HYKJIEHHOBBIX KHCIIOT.
Hyxneoruasl. [lpunmun kommuiementapuoct. I[Ipasuno Yapradda. Crpykrypa
JIHK — nBoitHas cnupans. MecTtoHaxoxaenue u onosiorndeckue ¢pynknuu JJHK.
Bunel PHK. ®ynkunu PHK B kietke.

Crpoenune wmosekynbsl AT®. Makpospruueckue cBsi3u B MmoJiekyiae ATO.
buonoruueckue ¢pynkiun AT®. BoccraHOoBIEHHbBIE TEPEHOCYUKH, UX (PYHKIIHH B
kierke. Cexkenuposanue JJHK.

CrpykrypHast OHWOJNOTHS: OHOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTOBAHUS

COCTaBa M MPOCTPAHCTBEHHOMN CTPYKTYPBI OMOMOJIEKYT
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Tunsl  KiIeTOK: dykapuoTHUeckas M mIpokapuotudeckas. CTpyKTypHO-
(byHKIHMOHATIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue npokapuoTHueckoil kietku. Kietounas crenka OakTepuil U apxem.
OcoOeHHOCTH CTpOEHUsi TeTepoTpo(PHON M aBTOTPOPHON MPOKAPUOTHUYECKUX
KJIETOK. MecTo U poJib IPOKapuoT B OMOLIEHO3aX.

Crpoenue M (YHKIMOHMPOBAHUE HYKapHOTHUecKOW KieTku. [lnmazmarndeckas
MeMOpaHa (ruazmanemma). CTpykTypa mia3maTudeckoid MeMOpansl. TpaHcmopt
BELIECTB uepe3 IUIa3MaTUYeCKyl0 MeMmOpaHy: maccuBHbIM  (auddysus,
oOneryéHHas nud@y3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGora HaTpuii-kaineBoro
Hacoca. DHAOIMTO3: MUHOLMUTO3, (arouuTto3. Dk3o1uTo3. Kierouynas creHka.
CtpykTypa v QyHKIIMH KJIECTOYHON CTCHKU PacTeHUH, TpHOOB.

Hwurommasma. Iluto3omns. Ilutockener. JIBukeHwe muTomiaa3mbl. OpraHouibl
kiaeTku. OpHoOMeMOpaHHBIE OpPraHOMAbI KIJIETKH: DSHJOIUIa3MaTH4ecKas CeTb
(BIIC), ammapar ['oabIkH, JTU30COMBI, UX CTpoeHHE U (QyHKIUH. B3aumMocBs3b

OJTHOMEMOpaHHBIX OpPraHoHUJIOB KieTku. CTpoeHHe TpaHyJSIPHOTO PETHUKYITyMma.

Cunre3 pacTtBOpuMBIX OenkoB. CuHHTE3 KIETOYHBIX MeMmOpaH. [ 'nmamkwmii
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(arpaHyJnspHBINA) SHAOIUIA3MAaTUYECKUH peTHKYIyM. CekpeTopHas (GyHKUUSA
annapara ['ompmxu. TpaHcmopr BemiecTB B KIETKe. Bakyoiln pacTUTENIBHBIX
kietok. Kierounslit cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHIPHUH, TUIACTUIBL.

Crpoenue u (GYHKIMHM MUTOXOHAPUHN W 1uiactua. llepBUuHBIE, BTOPUYHBIE U
CIIO)KHBIE  IUIACTUABI  (POTOCHHTE3MPYIOUIMX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOIIIACTBHI, JIEHKOIUIACTHI BBICIIUX PACTCHHUM.

HememOpanHnble opraHouabl kieTku CrtpoeHue M (YHKIMH HEMEeMOpaHHBIX
OpPraHouJIOB KJIETKU. PubGocombl. MuxpodunamMeHTsl. MpleuHble  KIETKH.
MuxkpotpyOouku. Knerounsnii nentp. CTpoeHune H ABIKEHHE XKIYTUKOB U
pecHndyek. MUKpoTpyOOUKH IUTOMIa3Mbl. LleHTpHob.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢byHkuuu. SnepHblii OenkoBBIA MaTpuKC. IIpocTpaHCTBEHHOE pPACHOIOKEHUE
XpOMOCOM B HHTEp(}a3HOM sape. benku xpomaTtuHa — TUCTOHBI.

Knerounsle BrimoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTEnBHOM, )KUBOTHOM, TPUOHOM )

AccuMUIALIMA U TUCCUMIIALNSA — JABE CTOPOHBI Merabonu3ma. Tumbl oOMmeHa
BEIIECTB: aBTOTPOQHBIA U TeTepOTPOHBIA. YUacTHEe KHCIOpOJa B OOMECHHBIX
mporeccax. OJHepreTudeckoe obOecrieueHue KieTku: npeBpameHne ATD B
oOMeHHBIX Tmpoueccax. DOepMEHTATUBHBIM XapakTep peakUuuidl KIETOYHOTO
MeTtabonmusma. DepMeHThI, MX CTPOCHHE, CBOMCTBA W MEXaHU3M JIEHCTBUSL.
Kodepmentsr. OTinuns (pepMEeHTOB OT HEOPraHMUYECKUX KaTaIn3aTopoB. benku-

aKTUBAaTOpPbl U OEIKU-MHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (hepMEHTATHBHBIX
peaxiuit OT pa3IuIHbIX PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMYECKHUX BewlecTB B KieTke. PorocuHre3. Poib
XJIOporutacToB B mpomecce (QorocuHTe3a. CBeroBas W TeMHOBas (hasbl.
[TpoxykTuBHOCTH (hoTOCHHTEe3a. BnusiHue pa3znuyHBIX (PAaKTOPOB HA CKOPOCTH

¢dotocunTeza. 3HaueHue HOTOCUHTE3A.

XemocuHTes. PazHooOpa3ue opraHn3MOB-XeMOCUHTETUKOB: HUTPUPHUIMPYIOIINE

OakTepuu, Xeae300aKTepuu, cepoOaKTepuu, BOJAOPOAHBIE OaKTepHH. 3HAUYCHHE
XEMOCHHTE3a.

AHa’poOHble opraHu3Mbl. Buasl Opoxenus. [IpoaykTel OpoxeHHs U HX
UCTOJIb30BaHUE 4YENIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHM3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YyIuTenu O0e3HeH.

AdpoOHBIE OpPraHW3MBbI. DTambl YHEPreTHYecKoro oOMena. [loaroToBUTENbHBIN
sTan. [ ukonu3 — 6ECKUCIOPOJHOE paCIEIIEHUE TTTFOKO3bI.

buonoruueckoe okuciaeHHE, WIN KJIETOYHOE IbIXaHue. Ponb MUTOXOHIpHl B

mporeccax OHMOJIOrMYECKOro OKHCJICHUS. [Muknuueckue peaxiuu.

OxucnurensHoe (GocopunupoBanue. Ilpenmyiiectsa aspoOHoro mytu oOMeHa




BEIIECTB Mepes aHadpoOHbIM. D) (HEeKTUBHOCTH FHEPrETHYECKOTO OOMEHA

2.5

Peaknum marpuuHoro cuHre3a. [IpMHOMI KOMIUIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO CUHTEe3a. Peanu3zarus HacieacTBeHHON HHpopMarun. ['eneTnueckuii
Kof, ero cpoiictBa. TpaHckpumnuuss — marpuusblii cuHre3 PHK. Ilpuniumnst
TPAHCKPUIILUUA: KOMIUIEMEHTAPHOCTh, AHTUIAPAJLIEIbHOCTh, ACHMMETPUYHOCTD.
Tpancnsauust u e€ srampl. Yuactue TpancnopTHeix PHK B OuocuHTe3e Oenka.
VYcnoBust OmocunHTe3a Oenka. KomupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranusanusi reHOMa y IPOKapyuoT U 3YKapuoOT. Peryisuus akTHBHOCTH T'€HOB Y
npokapuoT. I'unoreza omnepona (d. XKakoO, XK. Mano). Perymsamuss oOMeHHBIX
IIPOLIECCOB B KieTKe. KineTouHblil romeocTas.

Bupycesl — HekneTouHble (OpPMBI KU3HU W OOJIMraTHele mapasuThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

BupycHbie 3a0oneBaHus 4enoBeka, KuBOTHbIX, pacteHuit. CIIN, COVID-19,

COoMaJIbHBIC U MCAUIIMHCKHC HpO6JICMI>I

2.6

Knerounsiii mmkn, ero mepuonbl U perymsamus. HWarepdasza u MUTOS3.
Oco0eHHOCTH MPOIIECCOB, MPOTEKaloIUX B HMHTepdasze. [loaroroBka KIeTKu K
nenenuto.  I[IpecuHTeTHdecknid  (MOCTMUTOTHYECKHH), CHHTCTHYECKHH U
MOCTCUHTETHYECKUH (IPEMUTOTUUECKUI) EpUO bl HHTEP(a3BI.

Marpuunsiii  cunte3 JIHK — permmukanus. Ilpuanunsr perumkanuu  JIHK:
KOMIUIEMEHTApHOCTb, ITOJIYyKOHCEPBATUBHBIA CHUHTE3, AHTHUIIAPAJUICIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl 1
Tenomepasa. XpPOMOCOMHBIN Ha0Op KIETKM — KapuOTHI. JIMIUIOMAHBIA U
rarionIHeli  Habopel XpoMocoM. ['omosnorumunbie Xpomocombl. IlojoBbie
XPOMOCOMBI.

Henenune xinetkn — MuTo3. CTraguum MHUTO3a M IPOUCXOSIINME B HHUX IIPOLIECCH
Tunsl muro3a. KapuoknHe3 m LMUTOKMHE3. buosornmdyeckoe 3Ha4eHHE MUTO3A.
Perynsauus muroTudeckoro nukia kinetku. [IporpaMMmupyemas kietouHasi rudenpb
— amnomnTos3.

cDyHKI_II/IOHa.J'H:HElSI I'CHOMMKA

I.

3.1

OpFaHI/ISM Kak OMOJIOTHYecKas CHCTEMaA

OOHOKIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKJICTOYHBIE OpraHu3Mbl H
MHOTOTKAHEBBIE OPTaHU3MBI.

@dopMbl Pa3MHOXKEHHS OpPraHU3MOB: Oecrojoe (BKJIHOYash BEreTaTUBHOE) |
nmosioBoe. Buubl  Oecrmonoro  pasMHOXEHHS: TOYKOBaHUE, CIHOPYJISIIHS,
¢bparmMeHTanys, KJIOHUPOBAHHUE.

[TonoBoe pazmuoxenue. [lonoBeie kneTku, unu rametsl. Meito3. Ctaauu meiiosa.

[ToBenenune xpomocom B Meito3e. Kpoccnarosep. buosmornueckuii cmMbica Meno3a
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1 TI0JI0BOTO Ipouecca. Meno3 1 ero MecTo B dKM3HEHHOM LIMKJIE OPTaHU3MOB.
IIpensaponpiueBoe pa3Butue. l'ameroreHes y »XUBOTHBIX. IloyioBBIE JKeie3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KiIEeTOK. CrepMaToreHe3 M OOTreHes.
Crpoenue monoBbIX KieTOK. OIIOIOTBOpEHHE U AMOPHUOHATBHOE pPa3BUTHE
*KUBOTHBIX. CITIOCOOBI OTIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [[apTeHorenes.
WunuBuayanbHOoe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craauum sMOpHOreHesa
YKUBOTHBIX (Ha mpumepe asarynikn). JIpoonenue. Tunsl npobaeHus. OcobeHHOCTH
IpoOsieHUsT MJICKONMUTAIOMINUX. 3apO/bIIIeBble JUCTKU (racTpyisuus). 3akiajaka
OpPraHoB W TKaHEW W3 3apOJBILIECBBIX JIMCTKOB. B3anMHOE BIMSHHUE 4YacTeu
pa3BHUBarOIIErocs 3apojsimia (IMOpHOHANBHAS WMHIYKIMS). 3akiajaka IUlaHa
CTPOEHHUS >KMBOTHOI'O KaK pE3yJIbTaT HEPAPXMUECKUX B3aUMOJACHCTBUN T'€HOB.
Bnusinue Ha »MOpHOHanIbHOE pPa3BUTHE PA3NMYHBIX (DAKTOPOB OKpYsKarolei
CpeBbl.

Poct u pa3ButHe ®kuBOTHBIX. [locToMOproHanbHbIM nepuoa. [Ipsimoe 1 HenpsMoe
pazButue. Pa3Butne ¢ meramopdozoM y OECHO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. buosornueckoe 3HayeHUE MPSMOIO M HENPSMOIO pa3BUTHUS, HX
pacnpocTpaHeHue B npupojie. Tumel pocta XKUBOTHBIX. DaKTOPBI peryssuuu
pocta JKMBOTHBIX M denoBeka. CTaauu NOCTAIMOPHOHAIBHOIO pa3BUTUS Y
YKUBOTHBIX U 4esioBeka. [leproabl OHTOreHe3a yenoBeka.

Pasmuoxxenne wu pasButue pacteHuit. ['ametodur m cropodur. Meiio3 B
KU3HEHHOM IIMKJIe pactenuil. OOpa3oBaHuWe CrHop B TMpoIEecce Meio3a.
I'amerorenes y pacrenuil. OIUIONOTBOPEHUE U PAa3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIIOZJ0OTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3zoBaHue U

Pa3BUTHUEC CCMCHHU. MexaHu3Mebl peryjisiniv OHTOICHE3a Y paCTeHI/Iﬁ H ) KUBOTHBIX

I/ICTOpI/I}I CTAHOBJICHHUS W  pPa3BUTHA TI'CHCTUKH KaK HaAYKH. OcHOBHBIC
TCHETHYCCKHE IIOHSATHS M CHMBOJIBI. 1 OMOJOrMYHEBIC XPpOMOCOMBI, AJIJICIIbHBIC
I'CHbI, AaJIbTCPHATHBHBLIC IIPU3HAKH, Z[OMHHaHTHBIf/JI u peuecanHHﬁ IIPpU3HAK,
romMo3urorTra, rerepo3urora, 4YdcTad JIMHHUA, FI/I6pI/II[BI, I'CHOTMUII, (l)eHOTI/IH.
OCHOBHEBIE MCTOBI I'CHCTHUKMU: FI/I6pI/I,HOHOFPI‘{CCKI/II>'I, L[I/ITOJ'IOI"I/I‘IGCKI/II\/’I,

MOJIEKYJIIPHO-T€HETUYECKU I

Monorubpunnoe ckpeuBanue. [lepsblit 3aKkoH MeHelns — 3aK0H eIUHO00pa3us
ruOpunoB neporo mnokoseHus. IlpaBuno nomuHupoBanusa. Bropoit 3akoH
MeHngens — 3akOH paclleryieHuss Mpu3HakoB. LluTonormyeckne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBaHus. [ nmore3a 4ncToTh raMer.

AHnanusupyoniee ckpelmuBaHue. [IpoMexyTOUYHBIH XapakTep HaclIeA0BaHUs.
Pacmennenne npu3HakoB Npy HEMOJIHOM JOMUHUPOBAHHH.

JlurnbpuaHoe ckpemuBanue. Tpetuid 3akoH MeHJens — 3aKOH He3aBUCHUMOTO

HacJaCcJOoBaHUs IIPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI I[I/II“I/I6pI/I,Z[HOl“0




CKpEILLIMBAHUS.
CuennienHoe HacienoBanue npusHakoB. Paborer T. Moprana. CueruieHHoe
HAcJE€A0BAHUE TI'€HOB, HAPYIICHHE CLEIUICHUS MEXAy IeHamMu. XPOMOCOMHas
TEOPHs HACIIEICTBEHHOCTH.

I'eneruka nona. XpOMOCOMHBIM MEXaHHM3M ONpPEIEICHUs Ioja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIli U TeTEpOraMeTHbIM moJ. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpomMocoM. HacimenoBaHue mNpU3HAKOB, CLEIJIEHHBIX C
IOJIOM.

I'enoTun kak uenoctHas cucrema. lInedoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOKECTBEHHbI auienn3M. B3auMoOAencTBUE HEAJUIEIbHBIX T'E€HOB.

Kommnnemenrapaocts. Onucrtas. [lonumepus

3.4

B3aumoneiicTBre reHoTHNA U Cpebl TpU popmupoBaHun heHoruna. Mi3MeHInBOCTD
npu3HakoB. KauecTBEeHHbIE M KOJMYECTBEHHBIE MpPHU3HAKW. BUAbl M3MEHUYHMBOCTH:
HEHAacJeICTBEHHAs U HaCJIeICTBEHHAs.

MonudukanuonHass  M3MEHYUBOCTh. Pomb  cpemsl B (OPMUPOBAHUU
MoauUKAIIMOHHON U3MeHUYNBOCTH. HopMa peakinu npusHaka. BapuannoHHBIH psin
u BapuarmonHas kpuBas (B. HWoranncen). CBolicTBa MOaU(PUKAIIMOHHOMN
N3MEHYHBOCTH.

I'eHoTHnMUeckas M3MEHYHUBOCTL. CBOMCTBA F€HOTUITHMYECCKON N3MEHUMBOCTH. Buanl
TeHOTHITMYECKOW N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHAS.
KomOuHaTtuBHast HM3MEHYMBOCTh. Me03 | TMOJOBOM TIpollecC — OCHOBA
KOMOMHATUBHON N3MEHYUBOCTH. POJIb KOMOMHATUBHON H3MEHYHUBOCTH B CO3JJaHUH
TEHETUYECKOTO pa3HOoOOpa3us B MpeJenax 0JHOTO BU/A.

MyTanroHHas U3MEHYMBOCTb. BHUIbI MyTallHii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE
CrnoHTaHHbIE U HMHAYUMPOBAaHHbIE MyTalUWU. fiepHBIE M LUTOIIa3MaTHYECKUE
MyTaiuu. CoMaTU4ecKre 1 MoJIOBbIe MyTaluu. [I[puuuHb BOSHUKHOBEHHSI MYTaIIUM.
MyTarensl ¥ WX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B HacleACTBeHHOM n3MeHunBocty (H..

BaBI/IJ'IOB). BHCHI[CpHaH N3MCHYHNBOCTD U HACJICACTBCHHOCTH

3.5

Kapuotun wuenoseka. MexayHapoiHas MporpaMMa MCCIEOBaHUS TIE€HOMaA
yernoBeKka. MeToapl  HM3y4YeHUsT TEHETMKM  YEeJOBEKAa: TIEeHEAIOrMYECKUH,
OJIM3HEILIOBBIH, IUTOTCHETUYCCKHIA, MOMYJISIUMOHHO-CTaTUCTUYECKHM,
MOJIEKYJISIPHO-T€HETHUECKUI. CoBpeMeHHOE OIpeIEIICHHE TFeHOTHIA:
MIOJJHOTEHOMHOE CEKBEHHPOBAHHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOILBI)
[MIP-anamu3a. HacnencrBeHHble  3a0ojieBaHMS ~ 4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HAaCJIEACTBEHHON
MIPEAPACIIONOKEHHOCTRIO. 3HAUCHUE MEIUIIMHCKOW TEHETHKH B TPEIOTBPAIICHUH

U JICUCHUH F'eHEeTHYECKUX 3a00J1eBaHuii yenoBeka. CTBOJIOBEIC KIIETKU
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JloMecTukanus u cenekuus. 3apoKIeHUE CeNeKIUN U JoMecTukanuu. Yuenue H.U.

BaBuioBa o meHTpax MPOMCXOXKIEHHUS W MHOrooOpasusi KyJbTypHBIX PAacTECHHMH.

Ponp cenexnum B co3q0aHUM COPTOB PACTEHUH U TOPOA KUBOTHBIX. CopT, opoJa,
ITaMM. 3aKOH TOMOJIOTMYECKMX PANOB B HAacCleICTBEHHOW m3MeHunBoctu H.U
BaBwuiioBa, ero 3HaueHUE ISl CETEKIIMOHHON paOOTHI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIH OTOOp: MacCOBBIM H
VHJIUBUy QJIbHBIM. Ortankel KOMOWHAIIMOHHON CEJIEKIIUH. UcneiTanue
npousBoauTeNneil mo moroMctBy. OTOOp MO TE€HOTUIy € IOMOIIBIO OLIEHKH
(eHOoTHIIa OTOMCTBA M OTOOP 10 TeHOTHIY C rmoMoInbto aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/l CEJICKIIMOHHOW paboThl. PannaiimoHHbIil u
XMMUYECKMH MyTareHe3 KaK HCTOYHHK MyTalMi Yy KyJIbTypHBIX (opm
opranu3moB. lcnonp3oBaHME TE€HOMHOIO pPEJAKTUPOBAHHUA M METOJOB
pexomOuHanTHBIX JJHK 111 monmy4enus necxoqHoro Matepuana JUuisi CEJIEKLUU.
[Tonyuyenne nonuruionnoB. BHyTpuBuIoBas rubpuauzanus. bianskopoacTBeHHOE
CKpellrBaHue, Win MHOpuAuHr. HepoJIcTBeHHOE CKpeluMBaHMEe, WIM ayTOpHIUE
I'erepo3uc u ero nmpuuuHel. Mcnons3zoBanue rereposuca B cenekuuu. OtnanéH
rudpuam3anus. [Ipeononenne Oecruionus MEXBHIOBBIX THOpUAOB. JlocTHKEeHUS

CEJIEKIIUU PACTEHUI U JKUBOTHBIX

3.7

OOBEKTHI, HCTIONTb3yEeMbIe B OMOTEXHOJIOTHH, — KJIE€TOUHBIC M TKAHEBBIC KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpaauLMOHHAs  OHOTEXHOJOTHS:
xjeboneyeHre,  MOJIy4YE€HHE  KUCIOMOJIOYHBIX  HPOAYKTOB,  BHUHOJEIHE.
Muxkpobuonorudeckuii cuHTe3. OOBEKTH MHKPOOHMOIOTHUECKUX TEXHOJIOTHH.
[IpousBoacTBo  Oenka, aMHUHOKMCIOT U BUTaMHUHOB.  MckyccTBeHHOE
OILUIOAOTBOpPEHUE. PEKOHCTPYKIMA SHUEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX.
Meroa TpaHCIUIaHTALUU SAEP KIETOK.

XpoOMOCOMHass M TE€HHas HWHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpyHpoBanue pexomOuMHaHTHRIX JIHK. JlocTuxkeHuss U MEepCEKTUBBI
XpOMOCOMHOW M TeHHOM WH)XeHepuu. MenunuHckue OHOTEXHOJOTHH.

Hcnonp30BaHne CTBOJOBBIX KIJIETOK

4.1

Cucrema n MHOFOO6pa3I/IC OpPraHu4eCKoOro Mupa

buonornueckoe  pazHooOpasme  opraHuzmMoB.  CoBpeMeHHas  cuUcTeMma
opranuyeckoro Mupa. llpuHnunel knaccuduxanuu opraHu3MoB. (OCHOBHbIE
CUCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHMS M KU3HEIACSITEIbHOCTH OJHOKJIETOYHBIX OpPraHHW3MOB.
bakrepuu, apxew, OJHOKIETOUHbIE T'PHOBI, OJHOKJIETOUHBIE BOJOPOCIHU, APYTUE
npotucThl. KonoHnaneHble Opraiu3Mel. J[BHKEHHE OJHOKIETOYHBIX OPTraHU3MOB:
amMEOouIHOe, KIYTUKOBOE, PECHHYHOE. 3allliTa Yy OJHOKJIETOYHBIX OPraHu3MOB

Pa3I[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer

ir.

Has
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MHOrokseTouHble pacteHus. B3auMoCBs3b 4acTeii MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl U CUCTEMBbl OPraHOB MHOTOKJIETOYHOIO opraHu3ma. OpraHusm
Kak enuHoe 1enoe. TkaHu pacTeHuWid. THIBI PacTUTENbHBIX TKAaHEH:
oOpa3oBarenbHasi, IOKPOBHAs, MPOBOMSAINIAsl, OCHOBHAs, MEXaHHYECKas.

OcoGenHocTy cTpoeHHs, QYHKIUN 1 pACTIONOKEHUS TKAaHEH B OpraHax pacTeHUi
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4.5

4.6

BereraruBHble U reHEpaTUBHBIE OpraHbl pacTeHnid. @YHKIIMN OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. JIBUK€HHME MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. [lormomienue BOABI, YIIEKUCIOTO ra3a W MHUHEPAIbHBIX BEIIECTB
pactenusmu. Jlpixanue pactenuil. Juddysus razoB uepe3 NOBEpXHOCTh KIETKH.
TpancriopTHele cucTeMbl pacTeHuid. Broimenenwe y pacreHuil. 3ammura y
MHOTOKJIETOUHBIX pacTteHuid. Kyrtukyna. CpencrtBa macCUBHOW M XUMHUYECKOU
3amuThl. OUTOHIIUIBI.

PazgpaxxuMocTe M perynsiuus y OpraHusmMoB. PazapaxumocTe W perynsauus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBbIe BemiecTBa M UX 3HAUYCHHUE

MHoOroK/IeTOUHbIE  KMBOTHbIE.  B3aMMOCBSI3b  4acTel  MHOTOKJIETOYHOTO
opranusma. TKaHI/I, opradbl U CHUCTEMbl OpraHOB MHOI'OKJICTOYHOI'O OpraHu3iMa
Opranmsm kak eauHoe 1enoe. ['omeocrtas. TkaHM )KUBOTHBIX U YesiOoBeKa. THITbI

KUBOTHBIX TKaHEH: SIUTEIHalbHAs, COCIWHUTEIbHAs, MBbIIICYHAS,, HEPBHAS.
OcoOenHoctu cTpoeHMs, (YHKIMA U pacloONOKEeHHs TKaHEed B OpraHax

JKHUBOTHBIX U YC€JIOBCKa

OpraHbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIUN OPraHOB M CUCTEM OPTaHOB.
Omopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIi W BHYTpeHHHHA ckejer. CTpOeHUE W THIBI COCAMHCHUS
KOCTEM.

JIBU>kKeHHEe MHOTOKJIETOYHBIX O KMBOTHBIX. [luTanue >kuBOTHBIX. [luTanue
MMO3BOHOYHBIX JKUBOTHBIX. [[pixaHue )kuBOTHBIX. KoxHOe nprxanue. JXKabepHoe u
JIETOYHOE JIBIXaHUE.

JlpIxaHue TO3BOHOYHBIX >KMBOTHBIX. ODBOJIOIMOHHOE YCJIOXHEHHE CTPOCHUS
NETKUX TIO3BOHOYHBIX JKMBOTHBIX. J[pIXaTellbHAs cUCTeMa dYelioBeka. MeXaHHu3M
BeHTWISIIIMKM JIETKMUX Yy NTHIl W MICKOIUTAIONMX. TpaHCIOPT BEMIECTB Y
opranu3moB. TpaHCHOPT BEWIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrtemMa u eé
opranbl.  KpoBeHocHas  cuctemMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIICHHUS. DBOJIIOIMOHHBIC  YCIOKHEHUS CTPOCHUS  KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX JKMBOTHBIX. BBIZICIeHHE y OpraHu3MoB. BuimeneHue y
*UBOTHBIX. CoKpaTtuTenabHble Bakyolu. Opransl BeieneHus. CBsi3b MOJIOCTH Tela
C KPOBEHOCHOW U BBIJICIUTEIBHONW CHUCTEMaMH. BblfeneHue y MO3BOHOYHBIX
KUBOTHBIX. 3alliTa Yy MHOTOKJICTOYHBIX JKMBOTHBIX. [IOKpOBBI H WX

MIPOU3BOHBIC.




Pa3znpaxkxuMoCTh U peryisius y OpraHu3MoB. Pa3apaxuMocTs y OTHOKIETOYHBIX
opranu3moB. Takcuchl. Pa3ipakuMOCTh W PEryJsius y MHOTOKJICTOYHBIX
pacteHuii. PocToBblie BelecTBa U UX 3HAYCHHE.

HepBHast cuctema u pediaeKTOpHAs peryysiiusi Y MHOTOKJICTOYHBIX >KUBOTHBIX.
HepBHas cucreMa u €€ oT1ebl. DBOIIOIMOHHOE YCIOKHEHNE CTPOCHHSI HEPBHOM
CUCTEMBI Y KHUBOTHBIX.

Pazpaborka amroputmMoB u mnporpamMm s 3GHEKTUBHON (HYHKIIMOHATBLHOMN
AQHHOTAIlMK  TE€HOMOB,  TPAHCKPUIITOMOB, POTEOMOB, MeTab0JIOMOB

MHKPOOPraHU3MOB, PACTEHUN, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBLE

5.1

Opransl U CUCTEMBI OPraHoOB ueoBeka. OTAelbl TOJJOBHOIO MO3Ia T03BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHast ayra. be3yclioBHbIE U yCIOBHBIE
peduekcel. 'ymopanbHas perynsuuss M SHAOKPHHHAS CHCTEMa >KUBOTHBIX H
yenoBeka. JKenes3bl 3HIOKPUHHON CUCTEMBI U UX TOPMOHBI. [IefiCTBE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKPUHHON cucTeM. [ mmoramamo-runodusapHas

cucrema. Peduekc u pedekropnas nyra. be3ycinoBHbIE U yCIOBHBIE pe(IeKChI
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3amuTa opraHuzMa or Oosie3Heil. MIMmyHHas cucrema udenoBeka. KiieTouHbIN 1
TYMOpaJIbHBIH MMMYHHTET. BpOXXAEHHBINH, NPHOOPETEHHBINH crennuIecKuit
umMmyHuter. Teopuss  KJIOHaJbHO-CeJIeKTUBHOrOo  MMMyHuteta (I1.Dpnux,
®.M.beprer, C.ToneraBa). BocnamutenbHble OTBETHI OpraHuU3MoOB. Poib

BPOXXJIEHHOTO UIMMYHHUTETA B PA3BUTHH CHCTEMHBIX 3a00JIeBaHUI

KposeHocHast cuctema u e€ opranbl. Cepiue, KPOBEHOCHBIE COCYAbI U KpPOBb.

Kpyru xpoBooOpaiuenus. Pabora cepaua u e€ perymsmus

54

Jpixanue yenoBeka. Juddysus razoB yepe3 NOBEpXHOCTh KICTKHU. JpIxaTenbHast
cucTteMa denmoBeka. JlpixarenmpHas TMOBEPXHOCTb.  Perymsmust  apIxaHusl.

JlpIxaTeabHbIe 00BEMBI

5.5

5.6

HI/IHIeBapI/ITCJ'II)Haﬂ CHUCTEMA 4YCJIOBCKA. OTI[CJ'II)I MUIICBAPUTCIIBHOTO TpaKTa.
HI/IH_IeBapI/ITGJ'IBHLIC JKCJIC3HbI. BHYTpI/IHOJIOCTHOe u BHYTPHKIICTOUYHOC

MUIIeBapeHue
IlokpoBel m wux mnpousBonHele. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHKIMOHMpoBaHUE HeppoHa. DuibTpanus, cekpelus ¥ o0paTHOE BCAChIBAaHUE

KaK MeXaHU3Mbl pabOThl OpraHoB BbiaeseHus. OOpa3oBaHHE MOUYHU y YEJIOBEKa

5.7

I[BI/I)KGHI/IG yeJioBeKa: MpleuHas cucteMma. CkeJleTHEIC MBIIINbLI XU HUX pa60Ta.

CtpoeHue U TUITBI COeTMHEHHS KOCTEH

Teopus sBomtonuu. Pa3BuTHe xu3Hu Ha 3emie

6.1

OpomonimonHass  teopuss Y. Jlapsuna. IIpenmocbulku — BO3HUKHOBEHHS

AapBUHU3MA. Kuznp n Hay4Has ACATCIbHOCTb 4. I[apBI/IHa.




JBwxymue cuibl dBomonuu BUAoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCThb
pa3sMHOKEHHUSI OpraHW3MOB, HACJEJICTBEHHas W3MEHYMBOCTb, Ooppba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmnenne cunteTnueckord Teopuu 3Bosroruu (CTD). Heirpansnas Teopus
sBomtonMu. CoBpeMEeHHasi HBOJIIOIMOHHAS OUOJNOrUsl. 3HAYEHUE SBOJIIOIIMOHHOU

TEOpHH B (POPMHUPOBAHNHU €CTECTBEHHO-HAYYHON KapTUHBI MUpa

6.2

[lomynsimust kak ayeMeHTapHas eauHuua 5BoyioLUU. COBpEMEHHBIE METOJbI
OLIEHKM TEHETUYECKOTO DPa3HOOOpa3us M CTPYKTYpbl momyisiiui. M3meHenue
reHO(QOHAA MOMYJSALUM KaK 3JIEMEHTAPHOE SBOJIIOLIMOHHOE SBJICHUE. 3aKOH
reHeTudeckoro papHosecus Jx. Xapau, B. BaiinGepra.

OneMeHTapHble  (HAaKTOPBl  (IBMXKYIIME CHJIBI) OBOJIONUH. MyTallMOHHBIN
nporiecc. KomOunatuBHass wu3MeHYMBOCTH. Jlpeiid reHOB — chyvaifHble
HEHANpaBJIEHHbIE HW3MEHEHHMs YacToT ajulened B momymsaumusax. Oddexr
OCHOBATEJIS. Murpanuu. W3onsauus HOITYJISIHI: reorpaguueckas
(mpocTpaHcTBeHHAas1), Ouogornyeckas (penpoayKTUBHAS).

EcrecTBeHHblii 0TOOp — HampaBisomuid  ¢axtop 3Bomoruu.  DopMmel
€CTeCTBEHHOTO  OTOOpa:  JBWXKYILMH, CTAaOMIM3UPYIOLUH, pa3pbIBarOIIUi
(mu3pynTuBHBL). [Tom0BOI OTOOD.

[Ipucnoco0neHHOCT, ~ OPraHM3MOB  Kak  pe3yjbTaT  MHKPOABOJIOLUU.
Bo3HukHOBEHHE  MpHCIOCOOAEHMH y  OpraHu3mMoB.  ApoMop¢do3bl U
uanoanantauuu. Ilpumeps! nmpucnocoOneHuit y opranu3MoB. OTHOCUTENBHOCTb
MIPUCTIOCOOTIEHHOCTH OPTraHU3MOB.

Bun, ero kputepum u cTpykrypa. BuumooGpasoBaHue kak —pe3ynbTar
MHUKpPO3BOIIOIMU. M3omsiuus — kitoyeBod (axkrtop BupooOpazoBanus. Ilytu u

CIOCOOBI BU000pa30BaHUS: aJJIONIaTPUUYECKOE (reorpaguueckoe),
CUMIIATPUYECKOE  (PKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJHMIUIONIN3ALINS,
ruOpuanzanust). JJIuTenbHOCTh 3BOIOLIMOHHBIX POLIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OMOJIOTHUECKOTO Pa3HOOOpa3Hsl.

Ponp sBONIOLIMOHHON OHONIOTUM B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHUs
O6ropazHooOpazusi. MHUKPOIBOIIONUS U KOIBOIIOIHUS MApa3uTOB M HX XO3SEB.

Mexann3mbl GOpPMUPOBAHUS YCTOHYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI

C HeH

6.3

Meroapl M3y4eHHs Makpod3BOJoNMH. [lajJeoHTONOrHYECKHEe METOAbl M3Yy4CHHS
sBoonnu. [lepexoausie GopMbl 1 pumoreHeTHUECKHUE PSIIBI OPraHU3MOB.
buoreorpadudeckue Mmetoapl n3yueHus 3Bomtoiuu. CpaBHeHHe (HIopsl U GpayHbI
MaTepUKOB U OCTpOBOB. broreorpaduyeckue odmactu 3emunn. Bugsl-suaeMuku u
PEHKTHI.

3M6pI/IOJ'IOFI/I‘-ICCKI/IC u CpaBHI/ITCJ'IBHO-MOp(I)OJIOFI/I‘-ICCKI/Ie MCTOAbl H3YUYCHUA




IBONIIONIMU. [ eHeTHYecKne MEXaHU3MbI JBOJIOLUU OHTOTEHE3a U TOSBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTraHbL.
PynumentapHble  opraHbl W aTaBU3MBL.  MOJIEKYJISIpPHO-TEHETHUECKHE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHE  METOJbl  W3YYCHHUS  DBOJOIHH.
I'omonornynsie reHbl. COBPEeMEHHBIE METOJNbI MOCTPOCHUS (HUIOTCHETHYECKUX
JIepEBBEB.

XPOMOCOMHBIE MYTAIMH U 3BOJIIOLINS TEHOMOB.

OO6mume 3aKOHOMEPHOCTH (TIpaBmiIa) HBONMIOIKMK. HeoOpaTUMOCTh 3BOJIIOIMH.

AnantuHas paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIKOLIMHI

6.4

Hayunble rumote3sl NPOUCXOXKIACHHUS KU3HUM Ha 3emuie. AOHOreHe3 U
naHcnepMus. JloHayyHble IPEICTaBICHUS O 3apOXKICHUH JKU3HU (KpEallMOHU3M).
I'unoTe3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OIBITaMI
®. Pemu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxneHue Ku3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tanbl HEOpraHWdyeckoi sBosouuu. [lmaHeTapHas (reojormueckast)
IBONIIOLIMA. XUMHUYecKass dBOJIONUS. AOHUOTEHHBIM CHHTE3 OpPraHHUYECKUX
BemiecTB u3 Heopranmdeckux. Ompir C. Mumnepa u I'. FOpu. ObpazoBanue
nosuMepoB u3 mMoHomepoB. KoaunepBatnas rumoreza A.M. OmapuHa, rumoresa
nepBuuHoro OyinboHa JIx. XonaeilHa, reHetuueckas rumnoreza [. Mémnepa.
Pu6osumer (T. Yek) m rumore3a «mupa PHK» V. I'mnbGepra. ®opmupoBanme
MeMOpaH ¥ BO3SHUKHOBEHHE MPOTOKIETKH.

Hctopust 3emnu um meroabl €€ u3ydeHus. Mckomaemble OpraHMYECKHE OCTaTKU
I'eoxponornorus u e€ Meronpl. OTHOCHUTENbHASE U a0COJIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHoOrMueckas mKasa: 30Hbl, 3pbl, HIEPUOADI, TTOXH.

HauanbHble 3Tanel opraHnyeckod 3Boiitonuu. [losiBlieHHe W 3BOJIOLMS MEPBHIX
KJIETOK. OBOJIONUS MeTabonm3Ma. BO3HMKHOBEHHE TEPBBIX HIKOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT TEPBBIX HA 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokapuoTsl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (cUMOHMOreHe3). DBOIIOLMOHHOE MPOUCXOXKICHUE
BUpycoB. IIpoucxoxaeHrne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHuE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl 3BOMIONMU BBICHIMX pacTeHuil. OcHOBHBIE apoMOp(ho3bl
pactenuid. Bbixon pacrenuii Ha cyumry. IlosBneHue CHOpOBBIX pacTeHUU U
3aBoeBaHue uMMH cymu. CemeHHble pacTeHus. [IponcxoxkneHne IBETKOBBIX
pacTeHuil.

OcHOBHBIE 3Tamlbl 3BOJIIOLMU JKUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bI
KUBOTHBIX. Benzckas dayna. KeMOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX

THUIIOB. HepBLIe XOPAOBBIC )KUBOTHBIC. Kn3ne B BOJC. BBOJ'IIOHI/ISI IIO3BOHOYHBIX.

[Ipoucxoxnenne ampuodbmii u pentwimid. [IpoucxoxaeHrne MICKOMUTAIOMUX U

il



ntun,. [lpuamun ximrodeBoro apomopdosza. OcBoeHue OECHNO3BOHOYHBIMU H
[M03BOHOYHBIMH >KUBOTHBIMU CYIIIH.

PazBuTue xu3Hu Ha 3eMJie IO 3paM U IEPUOAAM: apXeil, MPOTEPO30id, MaIC030M,
Me3030M, KaiHO30H. OOmas XapaKTepuCTHKa KIMMara M TeOJOTHYECKUX
nporieccoB. [TosiBiIeHHEe U paclBET XapaKTEPHBIX OPraHU3MOB. YTIieoOpazoBaHUeE:
€ro YCJIOBHS U BIIMSHHE Ha Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpAHUSI — DKOJIOTHYECKHE KPHU3HUCHI mponuioro. [IpuyuHbl U
CJIEACTBUSI MAcCCOBBIX BbIMHUpaHUl. COBPEMEHHBIM 3KOJIOTMYECKUH KPHU3UC, €rO

0COOEHHOCTH

6.5

Paspgenst m 3amaum  anTpomnonoruu. Metonel anTtponosiornd. (CTaHOBIEHUE
IIPEICTaBICHUN O IPOUCXOKICHUH yesioBeKa. COBPEMEHHbIE HAYUHbIE TEOPUH.
CxoncTBO 4enoBeka C KUBOTHBIMH. CHCTEMaTHUECKOE IOJIOKEHHE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKAa C  KUBOTHBIMH:  CPAaBHHUTEIIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTHYECKUE, (hU3HOTIOTO-OMOXUMUYECKHE,
nosejieHueckue. OTauuns YesloBeKa OT KUBOTHBIX. [IpsIMOX0XkaeHNE U KOMILIEKC
CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBmwkyne cuiibl ((akTopbl) aHTPOIOTeHe3a: OWOJOTHYECKHE, COLHABHEIE.
CooTHorreHne OMOJIOTHYECKUX M COIMATIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIUM AHTPONOreHe3a. ABCTPAJIONUTEKU — IBYHOTHUE MTPEAKHU JTHOAEH.
UenoBek  ymenblii, TepBble U3rOTOBJICHUS  OpyAud  Tpyaa. YenmoBek
MPSIMOXOJIAIINA M TICPBBIM BBIXOJA Jronel 3a mpenensl Adpukn. Uemoek
reienbOepreckuii — o0l MpenoK HeaHepPTaJbCKOrO YelIOBEKa M ueloBeKa
pazymHoro. YesnoBek HeaHAEPTAIbCKUHA KaK BHJ JIIOJEH XOJOIHOIO KJIMMAaTa.
UYenoBeK pa3syMHBIM COBPEMEHHOI'O THIA, JEHUCOBCKHI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenaMu AQpuky.

DBONIONUS COBPEMEHHOIO uesioBeka. EcTecTBeHHBIM 0TOOp B HOMyJSIIMSX
yenoBeka. MyTalMoOHHBINA Tporiecc W moauMopdusM. [lomynsimoHHbIE BOJHBI,
npeti reHoB, Murpanus u «3PQGeKT OCHOBATEN» B MOMYIALUIX COBPEMEHHOTO
YeJloBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBponeongHas
(eBpasmiickasi), aBCTpajlo-HeTpouaHas  (dKBaTOpuaibHas), MOHIOJOUIHAsS
(asmaTcko-amepukaHcKkas). Bpems u myTu pacceneHus 4eNOBEKa IO IUIAHETE.
EnuncTtBo  yenoBeueckux pac. HayunHas  HECOCTOSTENBHOCTH — pacHU3Ma.
[IprcnocoO0neHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSAM OKpPYXAloIIed Cpeibl.
Bnusiaue reorpaduyeckoit cpensl M apeiida TeHOB Ha MOpP(OJIOTHIO H

(I)I/I3I/IOJ'IOFI/IIO YCJIOBCKa

OKOCHCTEMbBI U npucynme MM 3aKOHOMCPHOCTH




7.1

Pazpnens! u 3agaun skonoruu. CBsi3b 3KOJOTUU C JPYTUMU HAyKaMHU.
Metoael skonoruu. lloneBeie HaOMIOACHHS. ODKCIEPUMEHTHI B  IKOJOTHH:
MpUPOJHbIE U JiabopaTopHble. MozenupoBaHWe B JKOJIOTUH. MOHUTOPUHT

OKPYIKaIOIIEH Cpebl: JTOKAIbHBIA, PETHOHATBHBIN U TII00aTBHBIN

7.2

Dkosornueckre (GakTopbl W 3aKOHOMEPHOCTH uX jAeicTBusa. Knaccudukanus
JKOJIOTHYECKUX (PAaKTOPOB: aOMOTHYECKHE, OHOTUYECKHE, aHTPOIIOTCHHBIC.
OOue 3aKOHOMEPHOCTH JEHCTBHS d3Kojorudeckux (akropos. [IpaBuio
munnmyma (K. Hlnpenrens, 0. JIubux). TonepantHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtnueckue ¢akrtopsl. CBET Kak 3KOJOrHYecKkuil daktop. [elicTBue pa3HBIX
Y4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIpPYMIbI
pacTeHMii M JKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoan3m.

Temnepatypa kak okojorudeckuii ¢akrop. /JlelicTBue TemmepaTrypbl Ha
opranusmsl. [lolKkuI0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPTraHU3MBI.

Bnaxnoctes kak okomorumueckuit (dakrop. IIpucmocoOnenust pacteHuil K
MoJIep)KaHuI0 BOAHOTO Oanmanca. Kimaccupukanus pacTeHHH 1O OTHOIICHHIO K
Boze. [Ipucnocobnenns KUBOTHBIX K H3MEHEHUIO BOJHOIO PEKUMA.

Cpenbl oOuTaHHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IOYBEHHa,
ryOMHHAs  TOANOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3NKO-XUMUYECKUE
0COOEHHOCTH cpea OOWTaHWs OpraHu3MoB. lIpucmocoOneHHs OpraHu3MOB K
KU3HU B pa3HbIX CpEIax.

buonoruueckue purMbl. BHeliHue v BHyTpeHHHE pUTMbIL. CyTOUHBIE U TOAUYHBIE
put™bl. IIpucnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSM YCIOBUH
AKHU3HU.

XKuznennsie ¢opmbl opranu3moB. [loHsTHe 0 *)H3HEHHOU (opme. JKHU3HEHHBIC
(GbOopMBI pacTeHUM: JEpeBbs, KyCTApHHUKHU, KYCTapHUYKH, MHOTOJIETHHE TPaBbI,
oJlHONIeTHHUE TpaBbl. JKu3HeHHbIe (DOPMBI )KUBOTHBIX: TUAPOOHOHTHI, TEOOHOHTHI,
a’3poOnOoHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue ¢akropbl. Bunbl 6MoTHYECKMX B3aMMOAECHCTBUIN: KOHKYpPEHLUS,
XMITHUYECTBO, cMMOM03 u ero ¢opmsbl. Ilapazutusm, koomeparus, MyTyaausM,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HAXJICOHHMYECTBO). Herpoduueckue
B3aUMOJICHCTBUSL  (Tomuyeckue, Qopuyeckue, ¢abpuueckue). 3HaAUYCHUE
OMOTHMYECKHX B3aUMOJEHUCTBUN [UIsl CYLIECTBOBAHHS OPraHU3MOB B Cpele

oOuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHU

7.3

OKOJIOTHYECKHE XapPaKTCPUCTHKU TTOIMYJIAIHUH. HOHyJ’ISIHI/ISI Kak Ouoyiornueckas

cucrema. Posib HEOAHOPOAHOCTH cpeibl, (PU3NYECKUX 0apbepoB U OCOOEHHOCTEMN



7.4

Ouonoruu BUIOB B (DOPMUPOBAHUU TPOCTPAHCTBEHHOW CTPYKTYPHI TOITYJISIIHA.
OcHOBHbIE TOKa3aTeau MOMYJSLUU: YUCICHHOCTb, IJIOTHOCTb, BO3pPAacCTHas WU
MOJIOBasg CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLus.

DkoJyornueckas CTpykTypa mnomyisiuuud. OIleHKa YHCIEHHOCTH TMOIYJISIHUU.
JlunaMuka nomyysiiuu U e€ peryysanus. bHOTHYecKuil NMOTEHLHa IMOIYJISLUH.
MogaenupoBanue JMHAMUKU —nonyisinud.  KpuBble  pocta  4YHMCIEHHOCTH
nonyisiuud. KpuBble BbDKMBaHUA. Perynsiuuys 4MCICHHOCTH MOIMYJISALMI: pOJib
(akTopoB, 3aBUCSIIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. DKOJIOTUYECKUE
cTpareruu BUJoB (r- u K-crparerun).

[TonsTne 00 »SKoNOTMYECKOW HHIIE BUAa. MectoobuTtanue. MHoromepHas
Mojenb skojorndeckord Humu Jx.M. XatumHcoHa. Pa3Mepsl 3K010rHYecKoi

Huu. [loTeHnmanbHas 1 peann3oBaHHAs HUIIY.

Bun xak cucrema nonmynasuuid. Apeanbl BUAOB. Buasl M UX KU3HEHHbIE
cTpaTeruud.  3aKOHOMEPHOCTHM  TOBEICHMSI W MUIpPAIMHd  YKUBOTHBIX.

buonornyeckue nHBa3zuMn YY>XXCPOAHBIX BUIOB

CoolOmiectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsi3u Mexmay
opraHu3MamMu B OuWoOIleHO3e. JKocHCTeMa Kak OTKpbiTag cucrema (A.Jx.
Tencnu). OYHKIMOHATBHBIE OJOKH OPraHW3MOB B JKOCHCTEME: TPOIYICHTHI,
KOHCYMEHTBI, pelyleHThl. Tpodudeckue ypoBHU. Tpoduyeckue Lend M CeTH.
Abunorudeckue Omoku sxocucteM. [louBbl M Wbl B 9KocucTemax. KpyroBopot
BCIICCTB U MOTOK SHEPTHUU B 9KOCHUCTEMC.

OcHOBHBIE TOKa3aTeIN SKOCHCTEMbl. buomacca u MpoayKius. DKOJIOTHYECKUE
MUPAMHUJIBI YUCell, OMOMacChl M SHEPTUH.

HanpaBrneHHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM M MX TMPUYUHBIL. AHTPONOTe€HHbIE BO3JCHCTBUS Ha
cykneccnn. KimmmakcHoe coobmiectBo. buopasnooOpa3sue v IMoJTHOTa KpyroBOpoTa
BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpuponHble 5KOCHUCTEMBI. AHTPOMOTEHHBIE JKOCHCTEMBL. ATPOIKOCHUCTEMA.
ArpoueHo3. Pa3znnunsa Mexly aHTpOIIOT€HHBIMU U IPUPOJIHBIMU YKOCUCTEMAMH.
YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢uopa u
¢dayna. CuHaHTpOnU3aus TopoAcKoit payHsl. bruongorndeckoe u x03s5HCTBEHHOE
3HaYEHHE arpodKOCHUCTEM H ypPOOIKOCUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPTraHU3MOB B IKOCUCTEMAX.

[TepeHoc sHepruu U BEMIECTB MEXKAY CMEKHBIMHU YKOCUCTEMaMU. Y CTOWYHUBOCTh
OpPraHM3MOB, TOMYJSIUHA M OKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONIOT€HHBIX BO3JACHCTBUI

7.5

buochepa — oOmennanerapuas oOosouka 3eMiHM, TA€ CYIIECTBYET WU




cyliecTBoBana ku3Hb. YueHue B.M. Bepnanckoro o Ouocdepe. ObGmactu
6uocdeps u e€ cocta. JKuBoe BemecTBo 6uocheps! U ero GyHKINU.
3aKOHOMEpPHOCTH cyliecTBOBaHusA Ouocdepbl. OcobeHHOCTH Onochepsl Kak
rnobanpHOM  dKocUcTeMbl.  JluHamuueckoe  paBHOBecMe B Oumocdepe.
KpyroBopotsl BemiecTB M OHOr€OXMMHUYECKHE IHMKIBI (yriepona, a3oTa).
PurmugHOCTS siBNCHMIA B Onochepe.

3onanbHOCTh OMochephl. [lonarue o Guome. OCHOBHBIE OMOMBI CyIIHM: TYHAPA
XBOWMHBIE Jieca, CMEUIaHHbIe MU IIHPOKOJIMCTBEHHBIC Jieca, CTEINH, CaBaHHBI,
MYCTBIHM, TPOIMYECKUE Jieca, BBICOKOTOpbA. KiMmar, pacTHTENbHBIA U
YKUBOTHBII MUp OMOMOB CYIIIH.

CtpykTypa W (QYHKIHS XUBBIX CHCTEM, OIEHKAa MX PECypCHOro MOTEHIHaia U

onocdepHbIX PyHKITUH

7.6

DKOJIOrHYecKre KpU3HUCHl U WX MPUUHMHbL. Bo3nelicTBue yenoBeka Ha Guocdepy.
3arpsi3HeHue BO3AyIIHOM cpebl. OXpaHa Bo3ayXa. 3arpsi3HEHHUE BOJIHOW CPEIbI.
Oxpana BoJHBIX pecypcoB. Pa3zpymienne noussl. OxpaHa MOYBEHHBIX PECYPCOB.
W3menenue knumara.

AHTpPONIOreHHOE BO3JEHCTBUE HA PACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO W KUBOTHOTO MHUpa. OCHOBHBIC NMPUHIHUIBI OXPAaHBI TPHUPOIBL.
Kpacubie xauru. Ocobo oxpansembie mnpupoansie Ttepputopuu (OOIIT).
Borannueckue caapl 1 300JI0rMYECKUE TAPKH.

OCHOBHbIE TPHUHLMIIBI YCTOWYMBOIO PpA3BUTHUSA YEJIOBEUECTBA W MPHUPOJBI.

PanmonannHOC Npupoa0II0JIb30BAHUC )51 COXPAaHCHUC OHOJIOrHYECKOr0

pazHoobOpasus 3emiu



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

* buosnorus. buonornyeckue cucremsl u npouecchl; 10 knace. yriyOieHHoe
ooyuenne TepemoB A.B., [TerpocoBa P.A. OO01miecTBO ¢ OrpaHUYeHHON
otBeTcTBeHHOCThIO « MOl MHEMO3NHA»

* buonorus. buonorndeckue cucteMbl U porieccsl; 11 kmacc. yrinyoneHHoe
oOyuenue. TepemoB A.B., IlerpocoBa P.A. O011ecTBO C OrpaHUYEHHON

oTBeTcTBeHHOCTHIO « IOl MHEMO3MHA»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

buonorus 10-11 k. Iloypounsie pazpabotku. B.B. ITaceunuk I'.I'. IlIserioB T.M.
Edumona

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bu6nmoreka IJOK
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