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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMy mpeamety «buomorus» (mamee - OwojoTHs) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydeOHoro mnpenmera «buojorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboueil mporpaMmbl BOCIIUTAHUS.

Cornacao monoxenusiMm ®PI'OC COO mnpodunbHbie y4uyeOHBIE MPEIMETHI,
u3y4yaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBIAIOTCS crocoOoMm nuddepeHimaniu
oOy4eHHs] Ha YPOBHE CpEIHEro oOmiero oopa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIUM, CPEAHUM OOIIUM, CpPEIHUM
npodeCCUOHANIBHBIM U BBICIIMM 00pa3oBaHUEeM. B TO ke BpeMs Ka)KIblil U3 3TUX
y4EOHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTHUPOBAH HA MPUOPUTETHOE pPEIICHUE
o0pa30oBaTeNbHBIX, BOCHUTATEIBHBIX M PA3BUBAIOIIMX 3a/]a4, CBA3AHHBIX C
npodopueHTanueit 00yJamImxcs U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOU
00JIacCTU HAy4YHOTO 3HaHUS, CBSI3aHHOTO C OWOJOTHEH, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHOMY npenmMeTty «bruonorusy na€T npeacTaBieHue O eI
U 3aj7a4ax U3yudeHus yueOHoro npeamera «buosiorus» Ha yriyO0iaEHHOM YpOBHE,
ompeneNnsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3jieliaM M TeMaM, paclpeaesieHue I0 Kjaccam,
PEKOMEHAYET TOCJIeIOBATEIbHOCTh H3YUEHHs y4eOHOro Marepuaia ¢ ydéToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOro Tpoliecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydarommxcs. B nmporpamme mo Ononoruu peann3oBaH
MPUHITUT MPEEMCTBEHHOCTHU C U3yYEHHEM OUOJIOTHH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus, Omnarojaps dYemMy [MpOCMAaTpUBAETCS  HANpPaBJICHHOCTh  Ha
MocJeAyIoIee pa3BUTHE OHOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIIIICHHUS, TIPEJCTAaBICHUH O 3I0pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEIKHOTO
OTHOIIICHHS K OKpY>Karollel npupoHoi cpeae. B mporpamMme mo 6Mo0run Takxke
MOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBannit ®I'OC COO K MIaHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MIPEIMETHBIM pe3yJbTaTaM 00yueHus ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB YU4EOHO-
MO3HABATEIILHON JICSITEIbBHOCTH OOYYaroluXxcsi MO OCBOCHHUIO COJCpPKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEro odmiero oopasoBaHUs
3aBepiraeT OMOJIOrHIecKOe 00pa30BaHKE B IIKOJIC 1 OPUCHTHPOBAH HA PACIIIUPEHUE
U yriryOJieHre 3HaHUH 00y4aroIuXxcs 0 AKUBOU MPHUPOJIe, OCHOBAX MOJIEKYJIIPHOU U
KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHH U OMOJIOTUH Pa3BUTHS, TEHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YUEHUS U DKOJIOTHH.



N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHUs B  By3aX M OpraHM3alusX  CpPEIHEro
npodeccruonanbHoro oopa3zoBanua. OCHOBY €ro cojiepKaHHUsl COCTABIIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJIYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIUMUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TOTy4aloT pa3Butue. Tak,
pacuIMpeHbl U YriayOJjeHbl OMOJOTHYECKHME 3HAHUSA O PACTCHUSX, >KHUBOTHBIX,
rpubax, OaKTepusx, OpraHU3Me YeJOBeKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIETYIOLIErO
BbIOOpa mnpodeccuu. Bo3MokHa Takke HMHTErpauuss OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYEHHBIMH OOYYaIOUUMUCS NpPU HU3YUYEHHUH
(Gu3MKY, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o y4yeOHOMy mnpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHUH.
CornacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMHY OPraHMYECKOro MUpa Ha 3emiie,
COXpaHEeHus1 OMOJIOTHYEeCKOro pazHooOpasus mianeTsl. Tak, B 10 kiacce uzyvarorcs
OCHOBBI MOJICKYJISIPHOW U KJIETOYHOM OHOJIOTHH, IMOPHUOJOTUHM U OHOJOTHH
pPa3BUTHS], TEHETUKU MU CEJIEKIUU, OMOTEXHOJOTMU W CHUHTETHYECKOW OMOJIOTHH,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMxcsi Mo OOTaHUKE, 300JO0TMH, aHATOMUHU,
¢uznonoruu yenoseka. B 11 kiacce u3yydarorcs 3BONIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH M YYeHHE 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOEHUE
oOy4JaronMMHUCsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, WJIeW, IPUHIIUIIOB U MIPaBuUJI,
JIeKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOIyJISALHUH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOIIUXCS HAYUYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCTIEKTaX OMOJOTMYECKUX 3HAHUM. [[ns
pa3BUTHS U TOAJEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOTO0 MaTepHuala B COACPXKaHUHU MPOTpaMMbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHMS M Pa3BUTHUS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIIUX OMOJOTUYECKUX U IKOJIOTHUECKHUX MPOOIIEM.

Lenb u3zydenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM ypOBHE —
OBNAZICHUE  OOYYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(QYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OompeneneéHHo obiacTu



npo(hecCHOHANBPHOM JESITENbHOCTH, CBSI3aHHOW C OWoJorueil, wiu K BBIOOpPY
y4e0HOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

Joctmxenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriay0inEHHOM YpOBHE 00ECTIEUMBAETCS PELIEHUEM CIIENYIOUINX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOEHMHM, MHOT000pa3uM U OCOOEHHOCTSIX OMOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJIsLus, BU, OMOreoneHo3, ouocgepa); 0 BbIIAOLUUXCA OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOYy4YaloIMXCA C METOJAaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUU Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM M CHUHTETUYECKOW OWOJNOrMM, NaJCOHTONOTHH, HKOJIOTHH);
METOJAMH CAMOCTOSITEILHOTO TPOBEICHUS OHOJIOTMYECKUX HCCIEAOBaHUN B
naboparopud uW B Opupone (HaOMOJAeHUE, U3MEpPEHHUE, HSKCIEPUMEHT,
MOJICTUPOBAHUE);

oBlaZiecHue OOydYarolUMHUCS  YMEHUSIMU: CAMOCTOSATEIBHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; IOJIb30BAThCS
OMOJIOTMYECKONM TEPMUHOJOTUEH M CUMBOJMKOM; YCTAaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npobsieMaMu YeJIOBEYECTBA; OLEHUBATh IOCJIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPYXKAIOIIMUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@rIIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHui, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOI'O  XapakTepa,; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE y 00YUaIOIIMXCS MHTEIJIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEM B
Ipoliecce 3HAKOMCTBA C  BBIJAIOIIUMUCS OTKPBITUSIMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOrHel
OMOJIOrMUYECKOT0 HCCIeA0BaHNs, TPOBEACHUS HKCIIEPUMEHTAIbHBIX UCCIIe0BAHUH,
pelieHus: OMOJIOTUYECKUX 3a]ad, MOJEIMPOBAHUSA OHUOJIOTMYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAHHUE y OOYYAIOIIMXCS LIEHHOCTHOI'O OTHOIIEHHUS K KUBOW MPUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHUECKOH,
TeHETUYECKOM IPaMOTHOCTH, O0ILIEH KyJIbTypbl MOBEACHUS B IPUPOJIE; HHTETPALIUU
€CTECTBEHHO-HAYYHbIX 3HAHWUM;



npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
MIPUPOIOTIOIH30BaHNUH (COOTIOICHIE TIPABIII TIOBEICHHUSI B IPUPO/IE, OXPAHbI BUJIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWHM COOCTBEHHOTO 37I0POBbSI W 3I0POBBS
OKpYXXarolmux Jrojed  (coOmomeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHrue 0€30MaCHOCTH JKU3HENEATENbHOCTH B YPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYyYarOIIUMMCS
WHIUBUy AIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECICHNI0, B COOTBETCTBUH C
WHIMBUTy AIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YEeHHE OMOJIOTMU Ha YIiIyOJIeHHOM
YpOBHE CpeaHero obiiero oopazoBanus, coctaBiser 204 yaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS OUOJIOTUU
OCYIIECTBIISETCS ¢ YUETOM CHEIU(UKU €ro COJASpKaHWs W HaIMpaBJICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHHM3AIMsIX CPETHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00yYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTA0OOPATOPHBIX M TpPAaKTHYeCKUX paboT. Takxke ydactue
0Oy4Jaronuxcss B BBIMTOJTHCHUH MPOSKTHBIX M YYEOHO-MCCIIEI0BATEIBLCKUX PaldoT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeIeM Ha OCHOBE UMEIOLTUXCSl MAaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:kaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKd UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJIOoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTHUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuii, 1. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

JKuBble cucTeMbl Kak mpeaMer u3zydeHus: Ouosnoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0XHOCTh M YIIOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), OuocdepHsniii. Ilporecchl, TPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
marepuu. Hayku, n3ydaromme ,’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPraHU3aLUU.

N3ydenne kuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[londarue o 3aBuCUMOu u
He3aBUCUMOM TniepeMeHHOU. [lnaHupoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux mgaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpuunMHBI WCKaXEHUs PE3YyJbTATOB JKcnepuMeHTa. [loHAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumet u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cuctemMbl», «CBOHCTBAa >KMBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBOU TIPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BAHUE IS IPOBEICHUS HAOIIOACHHUH,
U3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYCHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAsI e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC ITOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUH.

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOI MEUYEHBIX aTOMOB, AU(PEepeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTropus pa3BUTHS METOAOB MUKPOCKOIIHI.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Boga u € poJib Kak pacCTBOPUTEIIS, peareHTa, y4acTue B CTPYKTYPUPOBAHNUHU KIETKH,
TEIUIOpEryiauru. MUHepanbHbIe BEIIeCTBA KJIETKU, UX OHojorudeckas posb. Posb
KaTUOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypel. [lenatypamus. CpoiictBa OenkoB. Kiaccugpukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIUTOCAXapyIbl U MOJUCAXAPUIBI.
OOmmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIIeBOIOB.

Jlununer. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUIOB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpPaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK m PHK. CTpoeHue HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. Mectonaxoxaenue u ouosnornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Moltiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamuol (HTD). Cexenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuUOMOJEKyd. Moodenuposarnue
CcmpyKmypbol U OYHKYull OUOMONEKYN U UX KoOMNIekcos. Komnviomephuli ouzavin u
opeaHu4ecKull cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JleMmoHCcTpauumn

[Toptperst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Junarpammel: «Pacnpenenenne XMuMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacmpenenenne XuMHYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHne MoOJIeKyJbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOW MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy», «CTpoeHre MOJIeKyd JHUNUaAoBy», «HyKJIenHOBbIE KHCIOTBIY,
«Crtpoenne Monekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTopHasi padora «VccienoBaHue HyKJIEMHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHuecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHMS KIETKH.



CtpoeHure npoKapuoTUIECKou KieTku. Kinerounast cTeHka OakTepuil U apxew.
OcoOeHHOCTH CTpOEHHUs] TeTepoTpoHONl M aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE yKapUOTHUECKOM KieTkH. [1nazmaruueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckol MeMOpaHsl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Auddy3ust, obneryéHHas
mud¢ys3us), akTUBHBINA (NMEPBUYHBIN W BTOPUYHBINA AaKTHBHBIA TPaHCIIOPT).
[Toymponuiaemoctb MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (aronuto3. Dk301uTo3. Kietounas crenka. CTpykrypa u (QyHKIIUU
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hurtomna3ma. [{uto3one. Llutockener. [IBrmxenne nuroriazMel. Opranouasl
KkJIeTkd. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [onbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIE€TKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MAaTUUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbmxu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I oavooicu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIINX 3yKApHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue M PyHKUUMHM HeMeMOpaHHBIX
OpraHoOUJI0B KJICTKH. PuGocompl. IIpomesrcymounvle Qunamenmel.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIICUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. KneTounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunuvie ¢ MUKpoQuUIAMEHMAMU U
muxpompybouxamu. Momopnuvle Oenxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapHoIia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii 0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifape. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHolt 00040YKU 6 Mmumose. AHoepHviii
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpaMuU



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE DYyKapUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue I1a3MOJIM3a W JAEIUIA3MOJIU3a B
PACTUTENbHBIX KIIETKaX).

IIpakTuueckasi padora «/3yueHne NBUKEHUS [IUTOIIA3MBI B PACTUTEIIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. ODHEpPreTuueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
oOMEHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinuust pepMeHTOB OT HEOPTAaHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dborocunTeza. CBeroBas u TeMHOBas gasbl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. llpogykTuBHOCTH (pOoTOCHMHTE3a. BiusHue pa3auaHbIXx (PakTopoB Ha
CKOPOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIKE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HAYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Bujsl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
npoiieccax omonorndeckoro okucieHus. [luknmnyueckue peakuun. OKUCIATETHLHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonnout ATD-cunmaszwi. [lpenmymiecTBa a’3poOHOTO MyTH OOMEHa
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanumn

[Toptpetsl: JIx. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue hpepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHHME AJi MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTtopHasi padora «/3yueHue KaTaIMTUYECKONU aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

JlabGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakuun MarpuyHoro cuHre3a. [IpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKuii
KOI, €ro cBoucrBa. TpaHckpunuusa — wmaTtpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, aHTUMAPAIIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoust 6uocunte3a Oenka. KomupoBanwe amuHOkucior. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MNpoKapuoT. l'mmoresa
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccul 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHble 3a0051eBaHUs Ye€JI0BEKa, )KUBOTHBIX, pacTenuii. CITN ], COVID-19,
COI[MAJIbHBIE U MEITUIIUHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u anarus b6onrvuux maccusos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyume.
Ipoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanumn

[Toptpetsr: H. K. Konbnos, /. . UBaHnoBCKUi.

Tabmuubl u cxembl: «buocunTes Oenkay, «I'eHeTndeckuit Kom», «BUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEI BUPYCA».

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. Wutepdaza u  MuTO3.
Oco0OeHHOCTH TpolIeccOoB, MpoTeKaIux B uHTepdaze. [loaroTroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MMPEMUTOTHUECKUI ) epUo bl UHTEPGa3bI.

Martpuunbiii cunares JAHK — pemmkanwma. IIpuanuner permmkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexannsm permkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TemomMepaza. XPOMOCOMHBIM Ha0Op KJIETKHM — KapuOTHUIl. JIUTIOWIHBIA W
rariouaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTauu MUTO3a U IPOUCXOISIIIINE B HUX MPOIECCHI.
Tuner MuTo3a. KapnoknHes u HUTOKHHE3. bruonornyeckoe 3Ha4eHre MUTO3A.

Perynsaius MUTOTHYECKOrO IMKJIA KJIeTKU. [Iporpammupyemas KieTodHas
rudesb — arnomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMUKA. MexaHuszmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ouourgopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JeMmoHcTpanuu

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszyn, «CTtpoeHue
xpomocom», «Permukarus [JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KIETKaX
KOpEIIKa JIyKay.

JlaGoparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlaGopaTopHasi pabota «HaGmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GyHKUNH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIPHOCTH OTHOKIIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHUE
npoTUCThl. KoJIOHUANIbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4AaCTEM MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak equHoe uenoe. I'omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKUHUH U
PaCIIOIOKEHUA TKAaHEH B OPraHaX pPaCTEHUM.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHUs, (PYHKUMNA H
pAacCIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIll 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloromenre Boapl, yrieKucioro raza i MUHEpaabHbIX
BellecTB  pacreHussmu.  [Iutanme  KUBOTHBIX.  BHyTpumosoctHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOTO TpakTa. llnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuii. J{prxanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KMBOTHBIX.
JlpIxarenbHas cucTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomuX. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopt BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpallieHHs. IBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Brinenenue y oprann3mos. Beigenenue y pacteHuil. BeiziesieHue y ;)kUBOTHBIX.
CokpatutenbHble Bakyodau. Opradbel BbiaeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeneHUs. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTENBHOM CHCTEMaMU. BeiaeneHue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. Ctpoenne u QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranu3smMa oT OoneszHel. IMMyHHas cuctema 4yenoBeka. KieTouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduuecKuii
UMMYyHUTET. Teopus KioHaIbHO-celeKkTuBHOro ummyHnuteta (I1. Dpnux, ©. M.
bepner, C. Tonerasa). BocnianutenbHble OTBETHI OpraHu3MoB. Posib BpokaEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTe ¥ peryisiquss 'y OpraHu3MoB. PasgpaxumMocTs y
OJTHOKJIETOYHBIX OPraHn3MoB. TakcuChl. Pa3ipaXuMoCTh U PEryssiuus y pacTEHUM.
PocToBbI€ BellecTBa U X 3HaYEHUE.

HepBHas cucreMa u peduekTopHas peryisuus y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOITIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexropHas nyra. be3ycinoBHbIe U yCIOBHBIE pe(IIeKCHI.

['yMopasibHasl peryJisiiys M 3HJOKPUHHAS CHUCTEMa YKMBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBsI3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHbIE
Bojiopocin», «baktepumn», «lIpocrerimme», «OpraHbl UBETKOBBIX PACTECHHI,
«CucremMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue credsy,
«CTpoeHre NHCTOBOM IUIACTHHKWY, «TkaHUW >KMBOTHBIX», «CKENIET YeI0BEKAY,
«ITumeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIl1eyHass ~ CUCTEMay,
«BplgenurenbHas CUCTEMa», «IDHAOKPUHHAsA cuUcTeMa», «CTPOECHHE MBIIIIbDY,
«Ammynurer»,  «KuiieuyHomonoctHeie», «CxeMa  MNUTaHUS  PACTECHUN»,

«KpOBEHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIIeKoTUTaomuXx», «HepBHas cucrema uenoBekay, «Pedexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpOMpENnapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH



HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3/YIIHOTO MTUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v OeIKoB Moj edcTBreM (hepMEHTOB, 000pYAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «3yueHue TKaHEel paCTCHUIN.

JlaGoparopHasi pabora «3ydyeHue TKaHEe 5KUBOTHBIX).

JlaGopaTopHasi padora «3yueHne OpraHoB IBETKOBOT'O PACTEHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS: IOYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBele kieTku, wiM rametsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii cMbICIT
M€i103a M TIOJOBOro Impouecca. Melo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsimieBoe pa3Butue. ['amerorenes y :KuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmofnoTBOpeHHE U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(racTpyJsisaiuus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WHIYKIHA).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOIO KakK PE3yjbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. IIpsmoe wu
HenmpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaY€HHE NPSIMOTO U HEMNPSIMOTO
pPa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpPbI
peryisiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOpHOHAIBHOTO Pa3BUTHS



y )KMBOTHBIX U uesioBeka. [lepuonpl oHTOreHes3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue Crop B mpolecce Meiosa. ['ametorenes
y pactennil. OmI0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OIUTIOIOTBOPEHHE Y IBETKOBBIX pacTeHHil. OOpa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHn3MBbl pEeTyISIAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JleMoHCcTpauA

[Toptpets: C. I'. HaBammun, X. llneman.

Tabmunpl u cxembl: «BereraTuBHOE pa3MHOXKeHUE», «Tumel Oecronoro
pa3MHOXKEHUD», «Pa3zMHOKEHME XIJIAMHIOMOHAIbB, «Pa3MHOXEHHE JBIIIECHBD,
«Pa3MHOXeHue TuApbD, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
AWLEKIETKH U criepMaro3ouna», «OCHOBHBIE CTaAuu OHTOTeHes3ay, «lIpsamoe u
HEelpsAMoe pasButhe», «Pa3zBurhe Manckoro xyka», «Pa3Butue capa”Hum»,
«Pa3Butne narymkwm», «JIBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUN,
«CTpoeHne ceMsH OOHOIOJBHBIX U ABYIOJBHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOU KamyCTbD», «KU3HEHHBIN TUKI MXa», «JKU3HEHHBIN IUKII IAIIOPOTHUKAY,
«OKW3HEHHBIN LUK COCHBLY.

OObopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpenapaThl SHWLEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIUKIT pa3BUTHS JIATYIIKIY.

JlaGoparopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpPOIIpenaparaxy.

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
ITI03BOHOYHBIX JKMBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICHINX
pacTeHUu.

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OPraHu3MoB

Wcropust cTaHOBIEHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4UE€CTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®dunmmnaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUUECKHUE MOHATUS U CUMBOJIBI. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTAS! JIMHUS, TUOPHUIbI, TeHOTHUII, (DEHOTHIL.
OCHOBHBIE ~ METOABI  TE€HETHUKU:  THOPHIOJOTMYECKUN,  LMTOJOTMYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKHM.

JleMoHCTpanun



[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT TI'€HETUYECKHUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUsl IPU3HAKoB. L{UToJIOrMueckre OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHUs. [ UIoTe3a YUCTOTHI raMeT.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HAcIeIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HaclieI0BaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXAy TIeHaMh. XPOMOCOMHas
TE€OpHUsI HACIIEICTBEHHOCTH.

['eneTuka nosia. XpoMOCOMHBIM MEXaHU3M OMNpPEAEICHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HAKOB, CLHETUIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Dnuctas. [Tonmumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOJIOTHYECKUX  TPOIIECCOB, TOBEICHUS W  KOTHUTHUBHBIX  (YyHKIIHUI.
['eHeTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHYecKkne acmeKThl KOHTPOJIS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3axoH
MeHnnens», «AHanu3upymrouiee CckpelmuBaHue», «HemomHoe aOMUHHUpPOBaHHEY,
«CuerieHHOe HacleoBaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun yenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXeCTBEHHBIN ajIenu3m», « B3aumMoaeicTBUE T€HOBY.

OO6opynoBanue: MOAENb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpasws
THOPUIOB TIEPBOTO TOKOJICHHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUA Y 1PO30DUITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ylbTaTOB  JUTHOPUIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

Mopaudukanuonnas U3MeHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOoCcTH. HopMa peaknuu npusHaka. BapuairioHHbIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHOU
V3MEHYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOWCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUN
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJHOTO BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIbI MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUWPOBAHHbICE MyTaluuu. SaepHble U
HUTOIIa3MaTuYeckue MyTtanud. CoMaTUYeCcKUe W MOoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMPOIECCa. 3aKOH TOMOJIOTUYECKUX PSI0B B
HaciencTBeHHo u3MeHunBoctd (H.W. BaBunoB). BHednepHass U3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, POIb ONUSEHEMUYECKUX (HaKmopos 8
HACNe008aHUU U USMEHYUBOCINU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdeMoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basunos.

Tabmuiet u  cxembl: «Buasl  u3MmMeHuMBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTammii.

OOopynoBaHue: XKUBbIE U TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHYMBOCTU. [locTpoeHue BapualMoOHHOTO psga U
BAPUALIMOHHOW KPUBON».



IIpakTuyeckass padora «Mytarmuu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun dvenoBeka. MexnyHapoAHas NporpamMma HCCIEIOBaHUS T€HOMaA
YyenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKUH, MOIYJIAIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HaciaencTBeHHbIe 3a00JIeBaHUs YeslOBeKa. [ eHHbIE U XPOMOCOMHBIC
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPEpacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALCHUU U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTtnueckue (HakTOpbl TOBBIIICHHON YYBCTBUTEJIBHOCTH YEJIOBEKA K
bU3MYEeCKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeToabl U3yUYeHUs] TEHETHUKH
yesjoBekay, «I eHeTnyeckue 3a00I€BaHUs YEIOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus u cenekuusi. 3apoKIeHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o [leHTpax NpOUCXOXKIEHUS W MHOT000pasvs KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI )KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON N3MEHYUBOCTH
H. U. BaBunosa, ero 3HaueHue s CEISKITMOHHON pabOTHI.

Metonsl cenekunoHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUY AJIbHBIN. Oransl KOMOMHAIMOHHOU CCJICKIINU. HUcnbiTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA ~ CEJICKIIMOHHOW  paboTHI.
PanmnanoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMK Y KyJbTyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekoMOuHanTHbIX JIHK 17151 mosmydeHnust iCXOAHOTo MaTepuara sl CeIeKIUu.

[Tomyuyenue MTOJIUTLIIOUIOB. BuyTtpuBuaoBas rudpuan3aIs.
brmuskopoAcTBEHHOE — CKpelmmMBaHue, win  WHOpumuHr.  HepoactBenHoe
CKpelMBaHue, WM ayTOpUAWHT. ['eTepo3uc W ero mpuumHbL. Vcmonb3oBaHme
rerepo3uca B cenekuuu. Otnanénnas ruGpuauzauud. [Ipeogonenue Oecrioaus



MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHue U U3y4eHUE TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/IaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpanwenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIAVYUleHUs
Cyuecmeyomux u co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 8 MOM YUCIe C
NPUMEHEHUEM COBPEMEHHBIX MEMO008 HAYYHBIX UCCIe008aHUL, Nepedosslx uoell u
NepCneKmuBHbIX MexXHOI02ULL.

JleMmoHcTpanuu

[Toptpersr: H. W. BaBunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTenuin», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«MeTtonpl cenekiuny, «Otnanéunas rudbpuauzanus», «MyTtaresesy.

JlabopaTopHasi padora «/3yueHue cOpTOB KyJNbTYpPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKcKkypeusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO35KCTBO, B JIAOOPATOPHUIO
arpOyYHMBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJI0TMs U CHHTETHYECKAS OMOJIOTHS

OOBEeKThI, HCHOJIb3yeMble B OHWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTePUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHS:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOjieMEe. Mukpoouonornuecknii cuHTe3. OOBEKTH MHUKPOOMOJIOTUYECKHUX
texHosorui. [Ipou3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHYECKHUE Y TH.

Knerounas unxenepus. MeToapl KyJIbTypbl KIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. Comartudeckass TruUOpUAM3AMS W COMAaTHYECKUN
smOpuorene3. lcnoiab30BaHWE TarlIOWJOB B CEJIEKUMU pacTeHui. [lonyyenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHAIbHBIX U NOJUKAOHANbHbBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PeKOHCTpyKIus
AUIEKJIETOK U KJIIOHUPOBAHUE XKUBOTHBIX. METO/l TpaHCIJIAaHTALUU SAJIEpP KIIETOK.



Texnono2uu 0300po6nenus, KyibmueUupo8arus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomouHanTHbix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHYECKNE
Y 3TUYECKHUE NPOOJIEeMbl TEHHOW WHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHoCcThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA JJISI OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnkeHepuss g pa3pabOTKU
(byHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOro OmonmpuHTHUHra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BakKLMH C ILEJbI0 00OecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyautened OPBU, ycTaHoOBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmunp! 1 cxemsl: «lcnonab3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «Kiletounas nmxxenepus», «I eHHass HTHKEHEPUS».

JlaGopaTopHasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIasgs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBroky1ye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYLLECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunterndeckor Tteopuu dBotonmu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMeHHas 3BOJIOUMOHHAsA Ouojorusd. 3HA4YECHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCcTpauu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuib! u cxemsl: «CucreMa sxuBoit mpupos (o K. JIunuero)y», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMuUpoOBaHUs MPUCTIOCOOTICHUHN Y
pacTeHull U )KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «®Dopmbl OOpbObI 3a CYIIECTBOBAHHEY,
«Iloponbl romy0Gei», «MHoroodpasue KyJIbTypHBIX (opM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHusl HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILIEHUS JABWXKYIIUX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH SBOJTIOLINI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonyssAnps Kak 3JIEMEHTapHas €IWHULA 3BOJOLHH. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a TOMYJSIUUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHaNpaBJICeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuusax. DPQPeKkT OCHOBATEIS.
Ippexm o6ymouinounozo eopaviuwika. CHUdCeHUe 2eHemuuyecKko2o pa3HooOpa3usL:
npuuunsl u creocmsusi. llposenenue sa¢pgpexma opeticha eeno6 6 6ONbLUWUX U MATBIX

NONYJAYUSAX. Murpanumu. N3onsauus MOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (pernpoayKTHUBHAs).
EctecTBenHbIii oT0Op — HampaBisiomuii ¢gakrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIUNA,  pa3pbIBAOIIMIMA
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOIUS COLUATBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE NPUCTIOCOOJIEHUI Y OpraHu3MOB. ApoMop(}o3bl U UANOAJANI TALIUH.
[Tpumepsl Tprcnoco0IeHUH y OpraHu3MoB: MOp(hoIornyeckue, PU3noIoru4ecKue,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPHUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOJIOIMU. M3omsamnus — kiatoueBoit (akrtop BugooOpazoBanus. [lytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPpUYECKoe (reorpaduueckoe),
CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monumiouM3anus,
rudpuanzaiys). JJIMTenbHOCTh 3BOJIIOIMOHHBIX MTPOILECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Pob 3BOTIOLMOHHOM OMOJIOTHH B pa3pabOTKE HAYYHBIX METOJOB COXPAHECHHUS
OonopazHooOpaszusi. MUKpPOIBOJIONUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (OPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuU

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmumplt 1 cxembl: «MyTallMOHHAss HM3MEHYUBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «IBuwxyiue
CWJIbl HBOJIIOIUNY, «IKOJIOrHYecKass M30JSAUs MONYJIAlHUi ceBaHCKOU (openny,
«I'eorpaduueckas U301 TUCTBEHHUIIBI CHOMPCKOM U JTMCTBEHHMUIIBI Ay PCKOD»,
«ITonynsIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEepTB», «Cxema nercTBUS
€CTECTBEHHOT0 0TOOpa», «@opMbI OOpPHOBI 32 CyliecTBOBaHUEY, « UHyCTpHaIbHBbIMI
MenaHusM», <«OKuBple — uckomaemele»,  «IIOKpOBHTENBCTBEHHas  OKpacka
XKUBOTHBIX», «[Ipegynpexnaronias OKpacka >XUBOTHBIX», «PU3HOIOTUYECKUE
apantaiun», «IIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTBHY,
«Kpurepuu Buaa», «Bunpl-nBoiHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBaHus», «I'eorpaduueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«2KOoJIOTHYECKOE BUA000pa30BaHUE BUAOB CHHUI, «llomumimouasl pacTeHHid,
«KamycTHO-peneuHbIil ruopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepel ¢ mpuMepaMu pas3IMuHbIX MPUCTIOCOOJECHUM, Yydelia MITUILl U 3Bepell pa3HbIX
BHUJIOB, TepOapuM pacTeHW OJU3KHMX BHIOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
CIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucniocoOneHuss OpraHu3MOB U UX OTHOCUTEIIbHAS
11e71eCO00pPa3HOCThY.

Jlabopatopuass pabora «CpaBHeHHE BHJIOB 1O MOPQOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  M3ydeHHS MaKpOlIBOMIONMHU. [lajmeoHTOnOrM4yeckue MeTO[bl
uzyueHus: oHBomonuu. Ilepexonubie ¢GopMbl U (PUIOTEHETHYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIIOpBl U
(dbayHbl MaTepuUKOB W OCTpPOBOB. buoreorpaduueckue obiactu 3emiau. Bumbl-
DHIAEMHUKHU U PEIUKTHI.

OMOpHUONOrYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKIE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. [ OMOIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHUIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLHUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUl.
HeobOpatumocTs 3Bomtonnu. ApanTuBHas paauainus. HepaBHOMEpHOCTh TEMIIOB
ABOJIFOLIUY.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabnuupbl 1 cxembl: «DUIOreHETHUECKUI PsI JIOMIAIn», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punmodure»,  «CemeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTHS IMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Ophl 4YEJIOBEKAa U IIMMIIaH3e», «[JlaBHbBIE
HaIlpaBJIEHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OO6opynoBaHue: KOJUJIGKIIUU, TrepOapuu, MYJSDKA HMCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeacTaBlIeHUs O 3apPOKJICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBEpKeHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [lacrepa. [IpoucxoxaeHue >ku3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE JTaIlbI HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBINM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumiepa u I'. Opm.
O6pazoBanue noaumMepoB u3 MonoMepoB. Koaneparnast runote3a A. M. OnapuHna,
runore3a mnepBuuHoro Oynpona Jx. XompaeliHa, reHeruyeckas rumnore3a [
Ménnepa. Pu6osumer (T. Yexk) u runoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobI €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononoruss u e€ meroapl. OTHOCUTENIbHAS U AOCOIIOTHAs T€OXPOHOJIOTHS.
["'eoxpoHoIOrYecKas MKaja: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

HavaneHubie 3Tamnbl OpraHMYecKoOM HBOIOUMU. [losiBIIEeHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMmeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTBHI.



[Tpoucxoxaenue s3ykapuoT (CUMOUOTeHe3). DBOIIOLNOHHOE MTPOUCXOKACHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICHINX pacTeHuil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHne CIIOPOBBIX pPACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpouncxoxiaeHue BETKOBBIX
pPaCTEHUM.

OcCHOBHBIE ATallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHbBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxaeHrue MICKONUTAIONIUX U
ntui. Ilpunnun kimoyeBoro apomopdosza. OcBoeHue OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo30i. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30BaHUE:
€ro yCJIOBUSA U BIIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOUUIoro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €rO
ocobenHnoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, M. 1. Meunukos, A. U.
Omapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny, «Cxema ombita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  3Bomouum», «l'eoxpoHosOorMYeckas  IIKajiay,
«HauanpHble 3Tanbl OPraHUYecKo 3BOMIOIUNY, «CxeMa 00pa30BaHUS 3YKAPUOT
nyTéM cumoOuorenesa», «Cucrema >KUBOM HOpHUPOAb», «CTpoeHHE BHUPYyCay,
«Apomopo3bl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCINY,
«MHOTrOoKJIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUID», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(do3sbl KUBOTHBIX», «IIpocTeitmey, «Kumeunononoctueiey, «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOnHBIEY, «lIpecmbikarommecs,
«IItnuspy, «Mitekonurarommey, «Pa3BuTre KU3HU B apXEUCKOU 3pey», «Pa3zButue
)KU3HH B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHe XU3HU B ME3030MCKOU Ipey, «Pa3BuTHE )XU3HN B KaHO30HMCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHuyecKoro Mupay.



O6opynoBanue: repObapuy pPACTCHWM pa3IWYHBIX OTHAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BJIAKHBIC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHMX, CKEJIETHI TO3BOHOYHBIX KMBOTHBIX, Uy4elIa IITULL U 3BEPEH, KOJUIEKIUU
OKaMEHEJIOCTEW, TOJIE3HbIX MCKOMAEMbIX, MYJSDKA OPraHUYECKUX OCTATKOB
OpTraHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiiepa—
FOpu 1o nzyuenno abMOreHHOTro CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/I3yyeHue M omnMcaHWE HMCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «/3yyeHne ocoOOEHHOCTEH CTPOEHMSI MTO3BOHOUHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHune yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHsle
B033peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0JZCTBO 4en0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUUECKHUE,
nosezieHuUeckue. OTIINYMS YelloBeKa OT KMBOTHBIX. [IpAMOX0OKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((hakTOpbl) aHTPOINOreHe3a: OMOIOrHYecKUe, COllUaIbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJUU aHTpoIOreHe3a. PaHHME uenoBeKOOOpaszHble O00E3bSHbI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHUIBI — OOIIHE TMPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JMo/1e. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMelbli, MepBbIe
V3TOTOBJICHUS OPYAUHU TpyAa. YeloBeK NPAMOXOISIINN U IIEPBBIN BBIXO JIIOAEH 3a
npenennsl Appuku. YenoBek reifienboepreckuil — o0l npejok HeaH 1epTaIbCKOro
YEJIOBEKA M YEJIOBEKa pPa3syMHOro. YeloBeK HEaHAEepTANbCKUM KaK BHJ JIKOJEH
XOJIOMHOTO KJMMara. YeloBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBeK, OCBOEHME KOHTHHEHTOB 3a mnpeneinamu Adpuxu. [laneoreneruka u
MajJeoreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4YelIOBeKa. EcTecTBEHHBIN OTOOpP B MOMYJISIIMSIX
yenoBeka. MyTannmoHHBIH mporecc ¥ noaumopdusm. [lomymsiuoHHbIE BOJHBI,
nperid renoB, murpanus U «3p(EeKT oCHOBATENs» B MOMYJALUAX COBPEMEHHOIO
YEJI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[IpucnocoOIeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusiaue reorpaduueckoit cpeanl u Aperida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapHble  MeTojlbl B (usnueckot  (OMOJOTHUYECKOH)
aHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U IAJCOaHTPONOJIOTHS
YeJIOBEYECKUX MOMYJIAUN. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUHA OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YEJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKelneT uenoBeKa W CKeJeT IIMMITaH3ey,
«PynMMEHTHI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
JIPEBO  4YENOBEKa», «ABcTpajtonutTek», «YenoBek  ymensii», «YeaoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbiupny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJTIOLNHN YEIIOBEKa», «Packl UeioBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUdoIOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKA U KUCTH IIUMIaH3e,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0cCOOEHHOCTEH CTPOEHHUS CKeJeTa
YEJI0BEKA, CBS3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHue U pa3BuTHe 3kojoruu B Tpynax A. 'ymbGonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosoruu. IlosieBble HaOMOAEHUS. DKCOEPUMEHTBHI B DKOJIOTHH:
NpUpoOAHbIE W JiabopaTtopHble. MojenupoBaHre B HKOJIOTMU. MOHUTOPUHT
OKPY KAIOIIEH CPeIbl: JTOKAIbHBIN, PETUOHATBHBINA U TJI00ATBHBIN.

3HayeHUE OKOJIOTMYECKUX 3HAHUM IS 4YeJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4enoBeuecTBa C npuponon. GopMupoBaHue
DKOJIOTUYECKOMN KYJbTYpPbI U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCTpanumn

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroabl 3Kkosnoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEH CPEABDY.

JlabopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKkoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH uxX aenctus. Kinmaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTUYECKHUE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosiornueckuil ¢akrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpPAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
paCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
HoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boje. [Ipucnoco6ienrs XUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIIHAs, MOYBEHHA,
ryOMHHAasT  TOJANOYBEHHAs, BHYTPUOpPraHU3MEHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [Ipucnoco61eHunss OpraHu3MoB K KU3HU
B Pa3HbIX cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IprCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCJIOBUU KU3HU.

Kusznenusie popmbl oprann3moB. [lonsTue o sxu3neHHoi hopme. JKuzHeHHbIE
dbopMbl pacTeHHWl: JEpeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KUBOTHBIX: TUIPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue daxkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOn03 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Hetrpoduueckue
B3aMMOJEeUCTBUS  (Tommueckue, (opudeckue, ¢abpuueckne). 3HAUCHUE



OMOTHYECKHX B3aUMOJACMCTBUM JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpeie
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanumn

Tabmuubl U cxembl: «Ikonorudeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TEnIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOIOIMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHMS OpPraHU3MOB», «DBHONOrMYECKHE PUTMBDY,
«Kuznennslie popmbl pacTeHuil», « KuzneHHbie HOpMbI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMA XBOMHOrO Jieca», «llemn mnuTaHus»,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumouosy,
«KommeHcanuszmy.

OGopynoBanue: repOapuu pacTeHUNM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJIOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOaprn U KOJUIEKIUU TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAaCTEHUM, dydelia NTULl U 3Bepeid, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHus aHHBIX TPy, KOJUIEKIUH >KMBOTHBIX, OOUTAIOUINX B pa3HbIX Cpenax,
repbapun M KOJUJIGKUMH PACTEHMH M IKUBOTHBIX, OOJIaJalOUIMX YepTamu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUICKIUU
KUBOTHBIX, yUYACTBYIOIIHUX B Pa3IMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuasi padora «BbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisgBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa « AHATOMHUYCCKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOIMYJIAMH

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOIMYJISILHH. [lonynsauust  Kak
Ounonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEM OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJjisiuuid. OCHOBHBIE TOKa3aTeaud NOMYJSIUUU: YHUCIEHHOCTb, IIJIOTHOCT,
BO3pacTHasi W TI0OJIOBasl CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUA.

OKoJjioruyeckasl CTpykrypa nonyssiuud. OLieHKa YUCIEHHOCTH MOIYJISLUU.
JluHaMuKa MOMyJSIMUU U €€ peryiasuus. buoTudyeckuii NOTeHLHMA MOMYJISALUH.
MopnenupoBaHue AMHAMUKY nonyJiauuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUSA. Peryisius YUCICHHOCTH MOMYJISALMNA: pojib (PaKTOpOB,



3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[TonsitTue 00 sKonoruyeckoil Huie BUaa. MectooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humum Jx.M. XaruynHcoHa. Pa3Mmepbl 3KOJI0rMYeCKOU
Hui. [loTeHnnanbHas U peann30BaHHAs HULLIU.

Bun xak cucrema nomyisuui. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTETruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JlemoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «ODKOJOTMYECKUE XAPAaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysinun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorundeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEeMsiH paCTEHUM K PaCCEIICHUION.

Tema 9. Jxosorust cood1mEeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3UM MEXKIY
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kKak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKHU
skocucTeM. [1ouBBl ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIECTB U OTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENU SKOCUCTEMBI. bruoMacca 1 mpoAyKIus. DKOJIOTHUECKHE
UPaMUJIBI YKcell, OnoMacchl U SHEPTUU.

HHunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JIEHCTBUS Ha
cykueccuu. KnnmakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa Kpyropopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oKeanos. Ixocucmemvl MYHOP, 1€co8, CMmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArpoueHo3. Paznnuuns
MEXIY aHTPOIIOIr€HHBIMH U MPUPOJHBIMHU 3KOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoackas
bnopa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmvl 6030eticmaust 3a2ps3HeHUll Pa3HblX MUNO8 Ha CYOOP2aHU3MeHHOM,
OpP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBYI
9KONIOCUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmeausi. MeTo0IOoTUs
MOHHTOPHHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMmoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKocUCTeEMa

HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IpyIIBI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocucteme», «Lenu
nuTaHus (macTOWINHAsA, JETPUTHAsA)», «IKOJOTMYEeCKas MupaMuia YUCED»,
«IJKoNornyecKas mupamua Ouomacch», «IKOJOrHUecKass MUpaMuia YHEPTHI»,
«O0pazoBanue 0onota», «llepBuunas cykieccus», «BoccTaHoBIEHUE Jieca MOCIE
noxkapa», «KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemecTB U MOTOK
SHEPruM B arpoueHosey», «IIpumepsl ypooskocucTem.

O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepeit, repObapuu KyJIbTYPHBIX H TUKOPACTYIINX PACTCHHUM, aKBAPUYM KaK MOJIETh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX 9KOCUCTEMAX.

IKCKYpcUsi «IDKCKYpCHsl B TUIMYHBIM OHMOTEO1IeHO03 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM OMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypcusi «IDKCKYpCHUsl B arposKocucTemMy (Ha MoJie WIA B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdepa — oOmennanerapHas 000J0o4ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJa kKM3Hb. PazBuTHe mpejacraBieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenne B. U. BepHanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. XKuboe
BelecTBO Orocdepsl U ero GyHKIIUH.

3aKkOHOMEpPHOCTH cyliecTBOBaHMs Onocdepnl. OcobeHHOCTH OHOoCchephl Kak
r7100anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIECTB ¥ OMOTEOXUMHUYECKHUE IUKJIIBI (YTIAEpoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ounocdepe.



3oHanbHOCTH OHMocdepsl. [lousaTre o 6Gnome. OCHOBHBIEC OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JIECa, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE JIeCca, CTENH, CAaBaHHbI,
yCTBIHU, TPOIMYECKHUE JIECA, BBICOKOTOPhs. KilnMar, pacTuTenbHbIN U )KUBOTHBIMI
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaja 1
ounochepHbIX QyHKINHA.

JleMoHCTpanumn

[Toptpetsl: B. 1. Bepunanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopot azora B mpupoje»,
«Kpyrosopor yriepona B npupone», «KpyroBopor kwuciopoga B IpupoIe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymmn», «Kimmarnueckue
nosica 3emnm», «TyHapay», «Takra», «Cmemannsiil jgec», «InpokoIrCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuid gecy.

OobopynoBanue: repbapun pacTeHUM pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u OKpy:Ka0OIIafA cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHne mnousel. OxpaHa HOYBEHHBIX
pecypcoB. I3mMeHeHne kimMmara.

AHTpOIIOT€HHOE BO3JCMCTBUE HA PACTUTENbHBIA U KUBOTHBIM MHUp. OXxpaHa
PACTUTENBHOIO M KUBOTHOTO MHpa. OCHOBHBIE NPUHLMUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. Ocob6o oxpansembie npupojansie Ttepputopun (OOIIT).
boraHnyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPUHLMIBI YCTOMYHMBOTO PA3BUTHS YEJIOBEYECTBA W IPUPOJIBI.
PannonanbHOE  MPUPOJONOJIB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasus 3emyd. OOIME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCa M €T0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3BuTne METOJOB MOHUTOPHMHIA PAa3BUTHS ONACHBIX TEXHOT€HHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusaroujue O00Cmyn K
uHgopmMayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl
aKopeabuumayuyu dKocucmem U cnocooos 06o0pvOLL ¢ OUONOBDENCOCHUSIMUL.
Pexoncmpykyus Mopckux u HazemMHvIX IKOCUCEM.

JleMoHCTpauu

Tabmu1s! u cxembl: «3arpsizHeHue aTMocepod», «3arpsa3HeHne rTuAPoOCHEpb,
«3arpsizHeHue nouBbly, «[lapHukoBsiii 3¢ dexT», «Oco00 oxpaHsieMble TPUPOIHBIE
TEPPUTOPUMN», «MOJenH yIpaBasieMOro MUpa.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHWW M >KUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepannu, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
oOy4YarolMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHEIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUMN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYLIUMH CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAIUUUe NPABOCO3HAHUS YIKOJOTUUECKON KYJIbTYPHI,
cnocobHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MTPOTPAMMBbI IO OUOJIOTUM JJOCTUTAIOTCS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE MpaBWIaMHA M HOpMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, NATPUOTHU3MA U
YBaXXCHUS K 3aKOHY U IPABOIOPSAJKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TPpaAULKSAM MHOTOHALMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIen Cpee.

JInyHOCTHBIE peE3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMNbITA ACATEIBHOCTH B IMPOIECCE peaar3alyd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEerocs: Kak aKkTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, yBaXKCHHE 3aKOHA
Y MIPABONOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUYECKOH JIESITEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATENBHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBQ)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, cBOIO PomauHy, CBOM SI3BIK M KYJIBTYPY, HMPOIUIOE M HACTOSLIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPUPOIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSAM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHKUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1arONOy YU :

NOHMMAaHUE U peanu3alysi 310poBOro 1 6€301macHoro oopasa xu3Hu (310poBoOe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKTUBHOCTB), OEpEKHOrOo,
OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN W HENPHUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEpCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHATbHON e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4ECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBILIICHHE YPOBHS SKOJOTMYECKOM KYJbTYphbl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA IS
OKPY’KArOIIEN CPEIbI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa SKOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMbIe MPU U3YUECHUH OMOIOTHH 3HAHUS
M YMEHHS TpU peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAxX, OXPaHy BHJIOB,
aKOCUCTeM, brochepsr);

AKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMeHHe MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE 3KOJOTHYECKHE MOCIEACTBHS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN NIEATEIBHOCTH SKOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JMaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NMOHMMaHWE creruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJikd B
bopMHUpPOBaHUU PAIMOHATIFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHH Npo0iIeM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHuss HOBOT'O YpPOBHS Pa3BUTHSA MEAMIIMHBI, CO3aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIEe  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTeil BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOIEM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPY U3y4YCHUN OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNb30BaTh IOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHMSI HAa OCHOBE HAyuyHbIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
pelieHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEITEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHUS yuyeOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IlIeHayYHbIe TMOHSATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4yHbIH (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue, HabJoIeHne, U3MEpPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIE
y4ueOHbIe JeHCTBUSA (IMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHOW IPaMOTHOCTH M COIMATIBHOMN
KOMIIETEHIIMH ~ OOYy4YaloIIMXCA; CHOCOOHOCTh OOyYaroUIuXcsli  HMCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE ICUCTBUS B TO3HABATEIILHON U COIIMAILHON TIPAKTUKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHUs
y oOydaromierocsi OyayT chOpMUpPOBaHbl [MO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4ueOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJIbHbIC YydeOHbIC JICHCTBUA,
PETYJISTUBHBIC YHUBEPCAIIbHBIE YUeOHbIC JEHCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaaneHue YHHUBepPCAJIbHBIMH yueOHBIMU NMOo3HABaTeJbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JJOruvYecKue aeMcTBUSI:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJM3UpOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TOCTABICHHBIMHU LIEIISIMU;

WCITIOJIb30BATh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUST (DAaKTOB U SBJICHHMA
KUBOM MPUPOIBI;

CTPOUTH JIOTHYECKHE pPacCCyKIeHUs (MHIyKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3y4YaeMbIX OHOJIOTMUECKHMX OOBEKTaX, a TaKkxKe
MPOTUBOPEYHMI PA3HOTO poOja, BBISABICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX
MCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaATbHBIX M HEMAaTEPHUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCTICICTBUN ACSITEITLHOCTH;

KOOPIMHHUPOBATH U BHITIOJIHATH PaOOTY B YCIOBHUSAX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIQJICTh HaBBIKAMHU YY€OHO-UCCIICIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY IOMCKY METO/IOB PEIICHUS MPAKTUICCKUX 3a7a4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3IaHUH YICOHBIX U COITMATBHBIX IIPOCKTOB;

dbopMHpOBaTh HAYYHBI TUI MBIIIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (HOPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEIbLHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATh TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE pEIICHUS 3aJaydl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH IIEJICHANIPABICHHBIA TMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JeNUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYCCKYIO 00JIacTH
KU3HEICITCIIEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIC WJICH, MpeJjiaraTb OPUTHHAIBHBIC MOIXOJbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOIMTYyCKAIOIINE aJbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmaumei:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(POpMaImu (TeKcTe y4eOHOTOo
mocoOusl, HAYYHO-TIOMYJISIPHOW JUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NMaHHbIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS], KPUTUIECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mpu padoTe ¢
OMOJOrMyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKU W CUMBOJBI, (OpPMYJibl, aOOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJIIHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH 1eHCTBUSMMU:

1) o61enme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU O CYIIECTBY OOCykaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTENIbHO BBINOJHEHHUS MpeiaraeMomn
3aJlayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3UIMUI JPYTUX YYaCTHUKOB
JIAaJIoTa UK IUCKYCCUU);

pacro3HaBaTh HEBepOalibHblEe CpeJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (HOPM B3aMMOJEHCTBUS MPHU PEIlIeHUH Y4eOHOH 3a1auH;

BBIOMPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHI C YYE€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE TIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHUA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacHIMPATh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 34
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTYalllH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE ce0d U APYIUX:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeaMmera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOO€CIeUYeHUE
npopuapHOro  oOyueHust  oOydaromuxcss — Ouojmoruv. OHHM  BKJIIOYAIOT:
crnenuduyeckue AJjisi OMOJIOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI 1O
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPa30BaHUIO 3HAHUM, BUJIBI JEATEILHOCTH 10
MOJIYYSHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  paluoOHaJIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJSlus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnerounast Teopust T. llIBanna, M. Illneitnena, P. Bupxosa, XxpomocomHas Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanust [. MeHgens, TrOMOJOrMYECKUX PSJOB B HACJIEICTBEHHOU
n3menunBoctu H. . BapuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX HCCIICOBAHUSAX JKUBBIX OOBEKTOB (ONMUCaHUE, H3MEpPEHHUE,
HaOJFOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
DYKAapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuil, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pACTE€HMI, JKUBOTHBIX, 4YEJIOBEKAa, NPOLIECCOB KU3HEAECATEIbHOCTH,



MPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHA BeUIECTB (METab0IM3M), MPEBPAILCHUS SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHe3a, MOoCTIMOPHUOHAIBHOTO Pa3BUTHSA,
Pa3MHOXKEHHUS,  WHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAYy OPraHOMJAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHHUEM KJIETOK pa3HbIX TKAaHEH M UX (QYHKUHMAMH, MEXITY
OpraHaMd M CHCTEMaMU OpraHOB y pPAacCTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M HMX (QYHKIMSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BBIABJIATH OTIUUYMUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyII;

yMEHHE peniaTh OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJOTHYECKUMH TIPOIIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

yMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ielb WCCIEIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
PE3yNBTATHI U JCNaTh BBIBOJIBL;

yMEHHE Y4acTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKON PaboTe MO OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHbBIX OOILECTB, U
nyOJMYHO  TPEACTABIATh  TOJYYEHHBIE  PEe3yNbTaThl HAa  YUYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECOBAaHUN B
o0acTv GMOJIOTUH U MEAUIIMHBI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OTIOI0TBOPEHHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalIbHON
NESATEIBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBIIIIICHHOCTH, YIayOIsTh MO3HABATENIbHBIHI
MHTEPEC, HAIPaBJICHHBIM HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alMsIX CPETHETO
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoOro mpeamera «buonorus» B 11
Klacce JOJDKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh, 3HAHUW O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB MPUPOABI M PEIICHHH SKOJOTHYECKHX
npobyieM 4YelnoBeYecTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOAOIIOIb30BaHUS, U B ()OPMUPOBAHUH LIEHHOCTHOI'O OTHOILIEHHS K MPUPO/E,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHHE BJaJETh CHUCTEMOW OMONOIMYECKHUX 3HAHWUW, KOTOpas BKIOYAeT
ONpEJENEeHUs] W IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomroniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIMH), YUCHUS
(A. H. CesepiioBa — 0 nmyTsx u HampasieHusx sBomtonuu, B.W. BepHaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUUECKON THUpaMuIbl 3HEpPruu), runore3sl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHWA,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucaHue, U3MepeHue, HaOJIOJEHHE, IKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIICIATh CYLIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOr€OLIEHO30B,
IKOCUCTEM H Ouocdepbl, CTAOMIM3UPYIONIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOpA, aJUIONATPUUYECKOTO U CUMITATPUUYECKOTO BUA000pa30BaHus,
BIUSHUAA ~ JBWKYIIMX  CHJ  DBOJIOIMM  Ha  reHoQoHJ  TOMYyJSIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YyCTaHaBJIMBaTh B3aUMOCBA3M MEXAY TMpPOIECCAaMU HBOJIIOIUH,
JIBIKYIIMMHM CHJIaMUA aHTPOTIOT€He3a, KOMIIOHEHTaAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISAITH  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHus, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBSI3€d  OpPraHM3MOB B  COOOILECTBAX,
AHTPONOI€HHBIX U3BMEHEHUI B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIS J0Ka3aTeabCTBAa POJCTBA OPraHU3MOB PA3HBIX
CHUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI31 OPraHU3MOB U Cpebl OOUTAHUA, €IUHCTBA



YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUECTBA;

yMEHHUE pemaTh OMOJIOTUIECKUEC 3aa91, BBISABISTh TPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBIICHUSMU, IeTaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHWH ITOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PAaOOTHI, COOIIOIATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, MPOBEPATh WX OSKCICPUMECHTAIHHBIMU
cpenacTBamMH, (GOpPMYIUPYs IeJb WCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
pe3yIbTaThl U JENaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATH  MOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEITOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MPeI0TBpAICHUSI
r00albHBIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccuoHaIbHON
JeSATEeILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUS, MEUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATENbHBI WHTEpPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaunmeHoBaHMe pa3/ie/ioB U TeM (uudgposbie)
Ne ni/m Kontpoabnsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 buonorns kak Hayka
2 JKuBble cucTEMBI U UX U3yUYEHUE 2
3 buonorus knetku 0.5
4 XuMHYecKasi OpraHu3anusi KIeTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U NpeBpallleHue S3HEPTUU B 9 |
KJIETKE
7 Hacnencreennas nnpopmanus u 9 0.5
peanu3anus e€ B KIETKE
JKu3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['enetnka — HayKa O HaCJIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexkuusi OpraHn3MoB 4 1
16 BuotexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabnsie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
| 3apoKCHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTaBICHUIA B OMOJIOTUI
Mukpo3BOIIOLHUS U €€ PE3YIbTaThI 14 2
3 Maxkpo3BOIIOLHS U €€ PE3YIbTAThI 6
[IpoucxoxaeHue u pa3BUTUE )KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxxaeHue yenoBeka — aHTPOIOreHe3 10 1
DKoJ0Tusl — HayKa O B3aMMOOTHOILIEHUAX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenoun
Opranusmesl 1 cpesja 0OuTaHUs 1.5
DKOJIOTUSl BUJIOB U MOITYISUN 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas sxocucrema
11 YenoBek U OKpy>Karolas cpeia
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buomnorus kak KOMIIJICKCHAsI HAayKa U KaK
9aCTb COBPEMCHHOI'O 06I_HGCTB8

KoauuecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

Jlara

IIpakTuyeckue
U3ydeHus

padoThI

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anus )KUBbIX CUCTCM

Wcropust OTKPBITUS U U3YUYEHUS] KIETKH.
Knerounas teopus

MeToabl MOJIEKYJIIPHOW M KIIETOYHOM
ouonoruu. [IpakTrueckas paboTa
«3ydeHne MeToA0B KJIETOYHON
Ouosnoruu (xpomarorpadus,
anexTpodopes, muddepeHnraibHoe
uentpudyruposanue, [1LP)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MI/IHepaJ'II)HBIG BC€IICCTBA KIICTKH, UX
Ouosoruueckas POJib

OpFaHH'-IeCKI/Ie BCIIIECTBA KJICTKU —
6enku. JlaboparopHas pabota
«O0HapyxeHue 6eIKOB C ITOMOIIIBIO
KaueCTBEHHBIX PEaKIUii»

0.5

CsaoiicTBa, Ki1accuduxanys u GyHKuuu
0enKoB




10

11

Oprannyeckue BenecTBa KICTKH —
YTJIEBOJIbI

OpraHqucm/Ie BCIICCTBA KJIICTKHU —
JIUITU ABI

12

Hyxneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanme
HYKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

0.5

13

14

15

Crpoenne u pynkuun ATO. Ipyrue
nHykieosunrpupocdarsr (HTD)
CexBenuponanue JIHK. Metoapl
TF€HOMMKH, TPAHCKPUIITOMUKH,
IPOTEOMUKHU

Metoabl CTpyKTypHOM GHoI0OrNN

16

17

Tunel knetok. [IpokapuoTndeckas kierka
CrtpoeHne 2yKapuOTHYECKOM KIIETKH.

[TpakTuyeckas padora «3yueHnue
CBOWCTB KJIETOUYHOU MEMOPaHbD»

0.5

18

[ToBepXHOCTHBIN anmapar KJIETKH

19

20

21

OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.
[IpakTuueckas pabora «3yuenue
JABVKCHUSA OUTOINIA3Mbl B PACTUTCIIBHBIX
KJIETKaX»

[TosmyaBTOHOMHBIE OpPTraHOUABI KJIETKU:
MHUTOXOH/IPHH, TUIacTUIbL. JIaGopaTopHast
pabota «VccnenoBanue mia3Monnsa u
JIeTIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

HeMeM6paHHBIe OpTraHOUAbI KIICTKH

0.5

0.5




22

23

Ctpoenue u GyHKIUH s1Ipa

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
aykapuot. JlabopaTopHas pabora
«M3y4yeHne cTpoeHUs KJIETOK Pa3InYHbIX
OpPraHU3MOBY

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMILISALINS — JIBE
CTOpOHBI MeTaboau3Ma. THIbl oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yueHune KaTaIuTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha MprUMepe aMUIIa3bl WK
KaTasas3bl)»

DepMEHTaTUBHBIN XapaKTep peakui
KJIeTOYHOTo MeTabou3Ma. JlaboparopHas
pabota «M3ydyenue hepMEHTaTUBHOTO
pacieruieHust epoKcHa BOAOPOa B
PACTUTETBHBIX U )KUBOTHBIX KJIETKAX)

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB GOTOCUHTE3A U
XEMOCHHTE32

AHa’poOHbBIE OpraHu3Mbl. Buabl
opoxenus. JlabopatopHas pabora
«CpaBHEHHE MTPOIIECCOB OPOKECHUS 1
JIBIXAHUSD)

AdpoOHBIE OpraHU3MBbl. JTarbl
HHEPIreTUUECcKOro ooMeHa. DHeprus

0.5




MEMOpPaHHOTO I'paIueHTa IPOTOHOB.
Cunte3 AT®: Pabora nporonnoit ATD-
CHHTa3bI

O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI

o TeMe "OOMEH BEIIeCTB U
MIpEBpaIlCHUE SHEPTHH B KieTke" /

32 KonTtponsHast padora o reme "O6meH
BELIECTB U IIPEBPALEHUE SHEPTUH B
KieTke"

33 Peakiiuun MatpuyHOro CMHTE3a
Tpa"cKkpunus — MaTpUYHBIA CHHTE3

34
PHK

35 Tpancusius u e€ sTarnbl

16 Konupoanue amuHokucnot. Ponp
pubocoM B OMOCHHTE3E OenKa

37 Opranu3zaiys reHoMa y npokapuor u
9YKapuoT

13 MoutekynsipHbIE MEXaHU3MBbI SKCIIPECCUU
TEHOB y 3YKapHOT
Bupycel — HekseTouHble POPMBI JKUZHU

39 u obnuratHble nmapasutsl. [IpakTnyeckas 0.5
pabota «Co3aHue MOJeNIu BUPYCa»

40 BupycHble 3a001eBaHIs Yel0BEKa,
JKUBOTHBIX, PACTCHUI

A1 HanorexHnonoruu B 61M0I0THU U
MeAUIIHE

42 JKU3HEeHHBIN UK KIETKU

43 Marpuunsiii cuares JIHK




Xpomocomsl. JITaboparopHas pabota

44 «/3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOIIpenaparax»

45 Jlenenue KJIeTKH — MHUTO3
Tunel kneTok. KapuokuHes U IUTOKUHES.
Perynsnus xKU3HEHHOTO LIUKJIA KIIETOK.

46 JlaboparopHas pabota «HabmoaeHue 0.5
MUTO3a B KJIETKaX KOHYMKA KOpEIlIKa JIyKa
(Ha TOTOBBIX MUKpOIIpenaparax)»
O0600menne U cucTeMaTu3alus 3HaHUK
no temaMm "Hacnencreennas uadopmarus

47 U peasinzanus ee B kierke", "JKu3HeHHbIN
nuki kietku" / KontposbHas padoTta mo
teme "Peakiiuu MaTpudHOro cuHTE3a"

48 OpranusMm Kaxk euHOE 11eJI0e

49 Tkanu pacrenuil. Jlaboparopnas pabota 0.5
«3y4eHne TkaHel paCTCHUIN» '
TkaHU )KMBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHei 0.5
KUBOTHBIX»
Opransl. CucTeMbl OPraHoB.

51 JlaGopaTtopHnast pabora «3yuenue 0.5
OpraHOB I[BETKOBOT'O PaCTEHUS

52 Omnopa Tena OpraHu3MoB

53 JIBM>KEeHUE OpraHu3MOB

54 IIntanne opranu3mMoB

55 [InTanne NO3BOHOYHBIX KUBOTHBIX.

HI/II_I_ICBapI/ITCJ'IBHaSI CUCTEMA YCIIOBCKAa




56

I[I)IXaHI/IC OpraHnu3mMoB

I[BIX&HI/IC IIO3BOHOYHBIX XUBOTHBIX U

57
YyesioBeKa
58 TpaHcIOpT BEIIECTB y OPraHU3MOB
59 KpoBeHocHas cuctema o3BOHOYHBIX
KMUBOTHBIX U YEJIOBEKA
60 Boinenenue y opranusmMos
61 3amura y opraHu3MOB
62 HNMmyHHas cuctema 4enoBeka
63 PaznpaxkumocTs U peryssiuus y
OpraHU3MOB
64 ['ymopanbHast peryJsius U 3HI0OKpUHHas
cucTeMa JKUBOTHBIX U YelloBeKa
65 DopMBI PA3MHOKEHUS OPraHU3MOB
66 ITonoBoe pazMHOXKEHUE
67 Meiio3
["amerorenes. OOpa3oBaHue U pa3BUTHE
68 HOJIOBBIX KJeToK. JlabopaTopHas pabora 0.5
«V3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha ’
TOTOBBIX MUKpOIIpenapaTax»
69 WNunuBryanbHOe pa3BUTHE OPTaHU3MOB
— OHTOTEHE3
70 3akyajKa OpraHOB U TKaHEH U3
3apOJIBIIIEBHIX JIUCTKOB
71 PocTt u pa3zButne KUBOTHBIX. 0.5

JlaGopaTtopHas pabota «BrisiBieHne




72

73

IMPHU3HAKOB CXOZICTBA SapOI[BII_Heﬁ
IIO3BOHOYHBIX JXMBOTHBIX)

Pa3zMHOXeHME U pa3BUTHE PACTCHUI.
JlaGopaTtopHnas pabora «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

O060011IeHre U cUCcTeMaTHU3alus 3HAaHUN
no TeMe "CTpoeHue u GyHKIUU
opranu3moB" / KoHtposbpHas padoTa mo
teme "Ctpoenue U (yHKIIUU OPaHU3MOB"

0.5

74

Hcropust cTaHOBIICHUS ¥ PA3BUTHS
TCHETHKH KaK HayKu. OCHOBHBIC TTOHSITHS
¥ CUMBOJIbI TeHeTUKU. JlabopaTopHast
pabora «JIpo3zoduna kak 00BEKT
TCHETUYECKUX UCCIICAOBAHMID

0.5

75

76

3aKOHOMEPHOCTH HACJIEAOBAHUS
MPU3HAKOB. MOHOTHOpHUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3y4yeHue pe3yIpTaToB
MOHOTUOPUAHOTO CKpPEIIUBAaHUS Y
npo3o¢uisr"

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBEI
MOHOFI/I6pI/II[HOFO CKpCUINBaHUA

0.5

77

78

AHanu3upyolee CKpeuBaHue.
HenonHnoe nomuHnpoBanue

JurubpuiHoe CKperuBaHue.
[IpakTuueckas padora «M3yuenue
pe3yJIbTaTOB TUTHOPUIHOTO
CKpEUTUBAHUS Y JPO30(HITBI»

0.5




I_II/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI ,Z[I/IFI/I6pI/II[HOFO

79 1
CKpELIUBaHUS

80 CuernieHHOe HaclieIoOBaHUE MTPU3HAKOB 1

81 XpoMOCOMHasI TEOPHSI HACIEICTBEHHOCTH 1

82 I'eneruka nomna 1

83 'enotun kak 1es0CTHAas cCUCTEMA 1

%4 ['eneTrueckuii KOHTPOJIb PA3BUTHUS 1
pacTeHUM, )KUBOTHBIX U YeIOBEKa

25 M3MeHunBOCTh MpU3HAKOB. Buabl 1
U3MECHUYUBOCTH

86 MoudukaroHHast “3MEHYNBOCTh 1
BapuanmonHslit paa 1 BapualmoHHAs
kpuBas. JJaboparopHas pabora

27 «HMccnenoBanre 3aKOHOMEPHOCTEN | 0
MOIU(PUKAITHOHHOW U3MEHUYUBOCTH. o
[TocTpoenre BapruaMOHHOTO pAIa U
BAPUALIMOHHON KPUBOI»

28 ['eHOTHNIMUECKAst U3MEHUHUBOCTD. 1
KomOuHaTuBHAst N3MEHUHUBOCTD
MyTarnmoHHas U3MEHYMBOCTb.

29 [IpakTuueckas pabora «MyTauuu y | 0
Ipo30¢h bl (Ha TOTOBBIX =
MUKpOTIpenaparax)»

90 3aKOHOMEPHOCTH MYTAIl[HIOHHOTO i
npouecca. JNUreHEeTHKA U SITUT€HOMHUKA

91 O060011eHre U cUCTeMaTU3alus 10 TeMe 1 0.5

"I'eHeTnKa - HayKa O HACJIEJACTBEHHOCTH U




92

W3MEHYMBOCTH OPTaHU3MOB" /
KonTtponsHas padora no teme "['eneruka"

I'eneruka yenoseka. [IpakTruueckas

pabora "CocTaBieHne U aHAIU3
POAOCIOBHOM"

93

94

95

96

MeToasl METUITMHCKON T€HETUKHT

3HayeHNe MEIUIINHCKON T€HETUKY B
MPEAOTBPAIIEHUH U JICUCHUH
reHEeTHYECKUX 3a00JIEBaHNN YeI0BEKa

OCHOBHBIC TTOHATHS CEJICKIUH.
JlaboparopHas pabota "M3yueHue copToB
KYJbTYPHBIX PACTEHUI U TIOPOJT
JTOMAIIHUX KUBOTHBIX"

Mertoabl CeICKIIMOHHON pabOTHI.

JlaboparopHas pabdota "H3yuenue
METOJIOB CEJIEKIIMU pacTeHuin"

0.5

0.5

97

JlocTv>KeHMs CeJIeKIMN PACTEHUN 1
KUBOTHBIX. [IpakTiueckas padbora
"IIpuBuBKa pacTeHHi"

98

99

100

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHNE
TEHETUYECKUX PECYPCOB

buorexHoorus Kak Hayka 1 OTpaciib
npousBojcTBa. [IpakTuyeckas pabora
"N3yueHne 0ObEKTOB OMOTEXHOJIOTHH"

OCHOBHBIC HANPaBJICHUS] CHHTETHUCSCKHUI
OuoJIOruun

0.5

101
102

XpOMOCOMHaSI 1 I'CHHAaA WHXCHECPHA

MeauuuHCcKue OMOTEXHOJIOTUU




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Ne aTa ugposbie
/i Tema ypoka Beero Kourposbubie IIpakTHyeckue f:syqe}mﬂ :Iﬁ[?;EOBaTeJILHLIe
padoThI padoThI pecypenI
1 OpomonmonHas teopus Y. lapsuna 1
) JIBMDKYIIIME CUIIBI BOJIFOLIMU BUIOB 110 Y. 1
Hapsuny
3 Bboprba 3a cymecTBoBanue, 1
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: 1
MHUKPOIBOJIIOLMS U MaKPO3BOIFOLIHS
6 [Tomynsius — sneMeHTapHas €AMHULIA 1
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
. Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BrIsiBIeHNE H3MEHUYNBOCTH Y '
0cobeil 0IHOTO BUa»
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLIUN 1
9 OS¢ ekt ocnoparenst. dpdexr 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. N30y nomysuui: |
reorpaduyeckasi, OnoJorudecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(bakxTop 3BONIIOLIUU




12

13

14

15

16

[TonoBoii oTO60Op

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopaTopHas paborta «3yueHue
apoMop(}O30B ¥ UIAMOATATITAIIHN Y
pacTeHUi U KUBOTHBIX)

[Tpumeps! nprcTIOCOOICHHH Y
OpraHu3MoB: Mopdoiornyeckue,
¢busnonornueckue, ONOXMMUICCKHE,
noBeneHueckue. JlabopatopHas padora
«[IpucrocobieHust OpraHu3MOB U UX
OTHOCHUTEIIbHAS 11€JIECO00Pa3ZHOCTD)
Bun, ero kpurepuu u CTpyKTYypa.
Jlaboparopnas pabota «CpaBHeHHE
BHUJIOB TI0 MOP(OJIOTHUECKOMY
KPUTEPUIO»

CrpykTypa BH1a

0.5

0.5

0.5

17

18

Bunoob6pazoBanue kak pe3yibrar
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIUU U
MU ACMHUOJIOTNH

19

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YUYCHHA 3BOJIFOITUN

20

21

buoreorpaduueckre METOIbI H3yICHHS
ABOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YYCHHUA
9BOJJOINH




MounekynsipHO-TeHETHUECKUE,

22 OHMOXMMHUYECKUE U MAaTEMATUUECKUE
METO/bl U3YUEHUS SBOIIOLUN
23 OO61mre 3aKOHOMEPHOCTH BOJTIOIUH
24 AnantuBHas paguaius.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIIMU
25 Hay4nble rHIOTE3bI MPOUCXOKACHUS
JKM3HHU Ha 3emiie
26 JloHay4HbIe PEeACTABICHUS O
3apOKICHUM JKU3HU
7 OcHOBHBIE 3TaIbl HEOPTaHUYECKON
DBOJIIOLUN
28 ['unoTe3sl 3apoKICHUS KUZHU
Ucropus 3emiiu 1 MeTOABI €€ U3YUYECHUSI.
29 Jlaboparopnas pabota «/3ydyenue u 0.5
OIIMCAHHUE MCKOIIAEMBbIX OCTATKOB
JIPEBHUX OPTAaHU3MOBY»
30 HauanbHele Tars! opraHndeckon
DBOJTIOIUN
31 OBOMIOIUS DYKApUOT
OCHOBHBIE 3TAITbI YBOIOIUN
1 pactutenbHOro mupa. [lpaktTuueckas 0.5
pabota «3yuenne ocoOeHHOCTEH '
CTPOEHHUSI pACTEHUI Pa3HBIX OTACIIOBY»
13 OCHOBHBIE 3TAIbI YBOJIOLUHN JKHBOTHOTO

Mupa




34

35

DBOJIIOIHS )KUBOTHBIX. [IpakTrdeckas
pabora «3y4uenne ocoOeHHOCTEH
CTPOCHUS MO3BOHOYHBIX ) XUBOTHBIX»

PazBuTue xu3Hu Ha 3emMJie 10 Hpam U
repuo1am

0.5

36

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3UCHI ITPOLLIOTO

37

38

39

40

CoBpeMEeHHBIH 3KOJIOTUYECKUI KpU3HC,
€ro 0COOCHHOCTH

COBpCMeHHaH CUCTCMA OPraHu4CCKOro
Mupa. OCHOBHBIE CHCTEMaTHUECKHE
IpyHIibl OpTraHu3MOB

O0o001IeHNe ¥ CHCTeMAaTU3alns 3HAHUN
1o TeMaMm "MUKpPO3BOJIOIUS U €€
pe3yabTaThl", "Makpo3BOIIOLHUS U €€
pe3yabTathl"/ KoHTponbHas paboTa 1o
Teme "DBomonus"

AHTpONOJIOTHSI — HayKa O 4EJIOBEKE

41

42

43

PazButue npencrasnenuii o
MPOUCXOXKJICHUN YEIT0OBEKA

MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
pabota «M3yuyenue ocobeHHOCTEN
CTPOEHUS CKEJIeTa YeJIOBEKa, CBA3aHHBIX
C MPSMOXO0KJICHUEM

I[BI/I)KYH_[I/IC CHJIBI aHTPOIIOTCHE3a

0.5

44

CooTHOIIEHNE OMOJIOTHUYECKUX T
COIMATILHBIX (JaKTOPOB B aHTPOIIOTCHE3E




45
46

OcCHOBHEBIE CTaguu aHTPOIIOTCHE3a

IlajmeoreneTuka u najeoreHOMHUKa

47

48

9BOJ’II-OI_[I/IH COBpPEMEHHOI'O Y€JIOBCKA

UYenoseueckue pacel. [Ipakrrudeckas
pabota «/3ydyeHne s3KOIOrHuecKux
aJlanTanui 4eJoBeKay

0.5

49

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

50

51

3apO)K,I[eHI/Ie H Pa3BHUTHUC DKOJIOTUH

Mertoab! sxkonoruu. Jlabopatopras
pabota «/3y4eHne METO10B
IKOJIOTHYECKUX HCCIIEIOBAHHUI»

0.5

52

3HadyeHne YKOJIOTMYECKUX 3HAHUN I
yeJoBeKa

53

54

Okonornyeckue pakTopsl

Abunotnueckue gakropsl. CBET Kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «BblsiBiIeHHE MPUCTIOCOOICHUI
OpPraHMU3MOB K BIIMSIHUIO CBETa

0.5

55

AbGuoTtndeckue daktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.
Jlaboparopnas pabota «BrisiBienue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI»

0.5

56

Abuotnyeckue gpakropsl. BnaxHocTh
KaK 9KOJOTHYECKUHA (PaKTop.
JlaGopaTopHas paboTa « AHATOMHUYECKUE

0.5




0COOEHHOCTH paCTeHI/Iﬁ M3 pa3HbIX MECT

oOuTaHUS

57 Cpensl 0OuTaHUSI OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 JKuznennsie GopMbl OpraHU3MOB 1

60 buotuueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aNMOIEUCTBUAM

61 JUISl CYLIECTBOBAHMSI OPIrAaHU3MOB B Cpezie 1
oOuTaHus

2 DKOJIOTUYECKHE XapaKTEPUCTUKU 1
MOMYJISIUN
OcHOBHBbIE MOKA3aTENN HOMYJISILNN:

63 YHCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U 1
I10JIOBAsi CTPYKTypa
OCHOBHBIE MIOKA3aTENN NOMYJISLHAN:

64 POXK1aeMOCTh, TPUPOCT, TEMI POCTA, 1
CMEPTHOCTh, MUTPAIINN

65 OKosorudeckasi CTpyKTypa MOIyJIssIun 1

66 JluHamMKKa MOMYJIALNN U €€ perysaius 1

67 KpuBsle pocTa 4nCIEHHOCTH MOMYJISALHH. 1
KpuBbie BBDKUBaHUS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 JlaGopatopHnas pabora 1 0.5
«IIpucrnocobneHust ceMsiH pacTeHUH K '
pacceyeHuIo»

69 Bun xak cucrema nonmyssiuid 1

70 3aKOHOMEPHOCTH MOBECHHS U MUTPALIUI |

KHNBOTHBIX




71 Co00111€CcTBO OpPraHu3MOB — OMOIICHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

7 KpyroBopoT BemiecTB u MOTOK SHEPTHH B
9KOCHCTEME

74 OcHOBHbBIEC TTOKA3aTEIN SKOCHUCTEMBI

75 DKOJOrM4eCKUe MUPaMHIbL

76 N3menenns cooOIecTB — CyKIIECCHHI
[IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI

77 03ep U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

73 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTEIEH, ITyCThIHb

79 AHTPOIOTreHHbIE SKOCUCTEMBI
Ypboakocucremsl. [IpakTudeckas padbora

80 « 3ydyenue u onvcanue 0.5
ypOOIKOCHCTEMBI
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCHCTEMaX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

%) Pa3HBIX TUMIOB Ha CyOOpraHN3MEHHOM,
OpraHU3MEHHOM, MOMYJISIIIHOHHOM U
9KOCHCTEMHOM YPOBHSIX

23 buocdepa — obuieruianerapaas
o0oouka 3emiau

84 VYuyenue B. . Bepnanckoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS

o6uochepsl




KpyroBopoTsl BeriecTs u

86 OMOTCOXMMHUYCCKUE ITUKITBI

27 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocTh 6uocheps

89 DKOJIOTUYECKNE KPUZUCHI U UX TPUUUHBI

90 BosneiicTBue denoBeka Ha onochepy

91 AHTpPONIOreHHOE BO3JEHCTBUE Ha
paCTUTENIbHBIN U KUBOTHBIA MU

92 OxpaHa npuposl

93 OCHOBHBIE TIPUHITUIIBI YCTOHYHBOTO
Pa3BUTHS YEJIOBEUECTBA U IPUPOIBI
PanmonansHoe npupoAonoib30BaHNE U

94 coXpaHeHHEe OMOJIOTHYECKOTO
pazHooOpa3us 3eMiau
O06001eHre U cucTeMaTU3alys 3HaHUN
1o TemMaM "DKOJIOTus - HayKa O
B3aMMOOTHOIIEHHUSIX OPTraHU3MOB JIPYT C
JIPYTOM U HaJIOPTaHU3MEHHBIX CHCTEM C

95 OKpyXxaroien cpenoit”, "Opranusmsl u
cpena ooutanus", "IKOJIOTHS BUIOB U
nonyJsus”, "IKoI0rus cooOIIECTB.
Dxonorudeckue cuctemsl", "bruocdepa -
riobanpHas sxocucreMa” / KonTpoiabHas
pabota no Teme "Dkonorus"

96 PesepBHBIil ypok

97 PesepBHbIi1 ypok

98 PesepBHBIil ypok




99 Pe3epBHbIil ypok 1
100 PesepBHbIil ypok 1
101 Pe3epBHbIil ypok 1
102 Pe3epBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B (dbopMUpOBaHHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOH KapTHHBI MHPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
U pCIICHHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 SKOHOMHYECKHUX, IKOJIOTHYECKUX MPOOJIEM YeJIOBEUeCTBA, a TAKKe B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBAaHUN IIEHHOCTHOTO OTHOILICHHS K MPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIC POCCUHCKUX U 3apYOCIKHBIX YUEHBIX — OHOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenne cuctemoil 3HaHMH 00 OCHOBHBIX METOJaX HAy4yHOI'O
IMMO3HaHHs, UCIIOJIb3YCEMBIX B OMOJIOTHYECKUX HCCIICAOBAHUAX XHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMHMCaHWE, HU3MEpPEHHE, IPOBEIECHUE
HaOmroieHuil); crocob6aMu BBISABICHUS M OLIEHKH AHTPOIOT'€HHBIX
W3MEHEHUH B PUPOJE.

2 YMmeHune BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMH, (GOPMYIMPYsS LeJNb HCCIEAOBaHUs, AaHAIM3UPOBATh
MOJIyYEeHHBIE PE3YJIbTAThl U JIENaTh BHIBOJBI.

BrisBaenne 3aBHCHMOCTH MCXKAY HUCCICAYEMbIMU BCJINMYHMHAMU,
00BsICHEHHUE MOTYUYCHHBIX PE3yIbTaTOB U (OPMYIUPOBAHNE BHIBOJIOB

C UCITOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TGOPI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OWOJIOTMYECKUX 3HAHMM, KOTOpas
BKJIIOUAET: OCHOBOIIOJIAraoIe OMOJIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJI, MOITYJISIINS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI MIMMYHHUTET,
OuocuHTe3 Oenka, OWOIOIMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCITPOU3BE/IECHHE, HACJIEZICTBEHHOCTb, W3MEHYHBOCTD,
SHEPrO3aBUCHMOCTb, POCT M Pa3BUTHUE);
Owoyornueckre Teopuu: KietouHas Teopus 1. IllBanna, M.
[Ineitnena, P. BupxoBa; ki10HaIbHO-CEIEKTUBHOIO UMMYyHHUTETa [1.

Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOPHUSI HACJIEACTBEHHOCTH

T. Moprana, 3akoH 3apoabiieBoro cxojactsa K. bapa, apostoriionnas




teopuss Y. JlapBHHA, CHHTETHYECKass TEOPHs HBOJIIOLUU, TEOPUS
aaTponorene3a Y. [lapuna; teopust 6uoreornenoza B.H. Cykauépa;
yuenue H.M. BaBuioBa o neHTpax MHOTrooOpasusi U MpOUCXOKICHUS
KyJbTYpHbIX pactenud, yuenue A.H. CeBepuoBa o0 nyTsix u
HaIpaBIIeHUSX dBoItoIMH, yueHue B.W. Bepuasackoro — o 6uocdepe);
3aKOHBI  (eIMHOOOpa3Wsi  MOTOMKOB  MEPBOIO  IOKOJICHUS,
pacIICIUICHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BAaHUS NTPU3HAKOB
I'. Mennens; CUEIIEHHOIO HAcleqOBaHUs NMPU3HAKOB U HapYILLIEHUS
cuerieHuss reHoB T. MopraHa; TIOMOJIOTMYECKMX PsAIOB B
HacjaeacTBeHHOM wum3MeHunmBocTd H.M. BaBmioBa;, reHEeTHYECKOTO
paBHoBecus [Ix. Xapau u B. BaiinOepra; 3apoapiieBoro cxojactea K.
bapa; Ouorenernueckuii 3axon 2. ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuauMyMa FO. JIubuxa, 3xo0ornyeckoi nupamuabl 4Yucedm,
OMOMAacChl M DHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OyiboHa JDk.

Xomnpeiina, mukpocdep C. Dokca, prubdo3uma T. Uek)

YMmenune peuiaTtb IMMOHUCKOBBIC OUoJ0OrHYecKue 3aa4i, BBISABIIATH
MNPUIUHHO-CJICACTBCHHBIC CBsA3HU MCKOY HCCIIEAYEMbIMU
OHMOJIOTMYECKHMH O6T:>CKT3MI/I, nponeccaMu M ABJICHUAMU; [OCJIATH
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX TUIIOB
HaCJICAOBAaHWA IIPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCHICCTB U SHCPI'H B 3KOCUCTEMAX (I_ICHI/I IIUTaHWs, ITMIICBLIC CeTI/I)

YMeHue ycraHaBIMBaThb B3aUMOCBSI3M MEXKIY CTPOEHHUEM U
(GYHKUIMSMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OpraHamMu u
CUCTEMAMM OpPraHOB y pAacTEHUI, )KMUBOTHBIX U YEJIOBEKA; MEXIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJIETOYHOTO KA U AKU3HEHHBIX
LUKJIOB  OpPraHU3MOB; JTanmamMH 3MOPHUOHAIBHOTO  PA3BUTHS;
TEHOTHIIOM U (EHOTHNOM, (EeHOTUIOM U (haKTopaMH Cpe.bl
oOuTaHMSA;  TpoIeccaMd  SBONIONMH;  ABIKYLIIUMH  CHJIAMHU
AQHTPONIOTEHe3a;  KOMIIOHEHTAMHU  pa3IUYHbIX  JKOCHUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIICISATh CYIIECTBCHHBIC TPU3HAKH:

CTPOCHHS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJHOKICTOYHBIX
U MHOT'OKJICTOYHBIX OpTaHU3MOB, BUIOB, 6HOI‘€OH€HO3OB, 3KOCHUCTEM
n Ouochepbl; CTpOCHUS OPraHOB W CHCTEM OPTraHOB PACTCHHH,

KHUBOTHBIX, YCIIOBCKaA, IIponeccoB KHU3HCACATCIIBHOCTH,




IIPOTEKAOIUX B OPraHU3Max PAaCTEHHUM, XUBOTHBIX M YEJIOBEKA;
OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemecTB (MeTabonm3m),
WHQPOPMAIIUU U TIPEBPAIICHUS SHEPTHH, OPOXKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIMOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, MEi103a, FaMeTOreHe3a, SMOPUOTreHe3a, MoCTIMOPHOHAIEHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3UPYIOIIET0, IBMIKYIIETO U
pa3phIBAIOIIETO €CTECTBEHHOI0 OTOOpa; auIoNaTpPUYecKoro u
CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/I$[; BJIMAHUA ABWXKYIIUX CHII
DBOJIONMK HAa TeHO(OHA  MOMYJSIIMW;  MPHCIIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHHWs, 4YEpPEeIOBaHHS HAIPABICHUN

9BOJIIOLIMH,; KPYTrOBOPOTA BEIICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

CdopMupoBaHHOCTh yYMEHHS BBIACNSATH CYLIECTBEHHBIC MPU3HAKU
BHPYCOB, KJIETOK IIPOKApUOT K DYKApHUOT, OMHOKJIETOYHEBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTr€OIICHO30B U 9KOCUCTEM;
O0COOCHHOCTH IPOLIECCOB OOMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCHHTE3a, TIACTUUECKOTO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJJOTBOPCHHS, PAa3BUTUS U
Pa3MHOXKEHHU S, UHANBUAYAIBHOTO PA3BUTHS OpraHu3Ma (OHTOTeHe3a),
060pbOBI 3a CYIIIECTBOBAaHHUE, €CTECTBEHHOTO otOopa,
BUJI000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BJIMAHUSA KOMIIOHCHTOB JKOCHUCTEM, AHTPOIIOTCHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB

U TIPeBpaIleHUs YHEPTUH B Onocdepe

Ymenue HCII0JIB30BaTh COOTBETCTBYIOIINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY JJIsl JOKa3aTelbCTBA
POJICTBA OPTaHU3MOB PA3HbIX CUCTEMATUUYECKUX TPYIIIT; B3aUMOCBS3U
OpraHU3MOB U CpeIbl OOWTAaHUS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOJMMOCTH  3JI0pOBOro  oOpasa  KHM3HH,  COXpaHEHHUs
pa3sHooOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUSI COCYIIECTBOBAHUS

MIPUPOJIBI U YEIOBEYECTBA

YMeHHe KpPUTHYECKH OIICHHBATh HH(POPMAIUIO OMOJIOTHYECKOTO
COJIepKaHUs; UHTEPIPETUPOBATh ITHUECKHUE aCMIEKThl COBPEMEHHBIX
UCCIICIOBAaHW B OWONIOTMH,  MEAWIMHE, OHOTEXHOJOTHH,
paccMaTpuBaTh I ENINZIAE 3KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (OPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

buonorusa xax HayKa. JKuBble cucTeMbl U X HU3YUYCHUC

1.1

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIGKCHAsi Hayka. buonormyeckue Hayku H
u3ydyaemble UMHU npoOsembl. DyHIaMEHTaIbHbIE, TPUKIIAJHbIE U TTOWCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (DOPMHPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOM
kaptunbl mupa. [Ipodeccuu, csa3anubie ¢ Ouonorueid. 3HaueHue OHMOJIOTUU B
MPAKTUYECKOW JESITENIbHOCTA YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT uzydenust ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€MHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTh, CIOKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, U3BMEHYUBOCTD, POCT U Pa3BUTHE.

VYpoBHU OpraHu3anuu KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBII, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, 9KOCHCTEMHBIH
(buoreonienoTuueckuii), Ouochepusiii. Ilporeccel, MpoUCXoasAIe B >KUBBIX
cucremax. OCHOBHBIE TIPHU3HAKU KUBOTO. JKH3HB Kak ¢opMa CyIIeCTBOBAHHUS

MaTepuun

Mertoabl Ouonornueckoi Hayku. HabmiojeHue, H3MepeHHE, SKCIEPUMEHT,
cucTeMaTu3anusa, MeTaaHanus3. IloHaTHe O 3aBHCHMMOW W HE3aBUCHMOM
nepemeHHou. IlnanupoBanne skcnepumenTa. IlocraHoBKa U IpoBepKa THIIOTES.
HyneBast rumote3a. Ilonarue BbIOOpDKM U €€ AOCTOBepHOCTb. Pa3bpoc B
Oouosiornyeckux JAaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJIbTaToB.
[IpyumHEl HCKaXeHUs Pe3ysbTaTOB dKcnepuMeHTa. [loHATHE cTaTHCTHYECKOro

TECTa

Knerka kak Ouojorudeckas cucTemMa

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANBHAS €UHUIA )KUBOT0. MlcTOprs OTKPBITUS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. BupxoB). OCHOBHbBIE MOJOXEHUS COBPEMEHHOW KIETOUYHOU
TEOPHH.

Meroapl  MOJIGKYJISApPHOH M KJIETOYHOHM  OWMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadusi, 31eKTpodopes, METOI MEYEHBIX aTOMOB, U hepeHITnaIbHOe

LHEHTPUPYTHPOBAHUE, KYIHTHUBUPOBAHHUE KIETOK




2.2

23

XUMUYECKUN COCTaB KJIETKU. MaKkpo-, MUKPO- U yJIbTPaMUKpPO3JIEMEHTHI. Boaa u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHue B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPEryIaud. MUHepallbHbIe BEIIECTBA KJIETKH, UX OHOJOrHYecKasi poJb.
Poip kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM €OCTaB  OEJKOB.
CtpykTypsl OenkoBoil Monekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBA3b. BTOpuyHas, TpeTuuyHas, YeTBEpTUYHAsA CTPYKTypbl. JleHaTypaunus.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonorndeckue ¢GpyHKIMH OEIKOB.
VYrueBonasl. MoHOCaxapuabl, IUCAXaPUABI, OJMTIOCAXapUAbl U ITOIMCAXAPUIBL.
OOmwmii TuTaH CTpoeHHs W (U3UKO-XMMHYECKHE CBOWCTBA  YTJIEBOJIOB.
buonoruueckue GyHKIUU YTIEBOJIOB.

Jluuaer. ['mppodunbpHO-ruApOodOoOHBIE cBOlcTBa. Kitaccudukammss JumuaoB.
Tpurnuuepunsi, dpochomunuabl, BOCKH, crepouabl. buonorndyeckue GpyHKIun
munuaoB.  OOmue cBOMCTBA OMOJOIMYECKMX MEMOpaH — TEKy4decTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOTYIPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunst. [Tpunnun komruiementapaoctu. [Ipasuino Yapradda. Crpykrypa
JIHK — nBoitnas criupans. Mectonaxoxaenne u ouonorundeckue Gynkmuu JJHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenne monekyiasl AT®. Makposprudyeckue cBsa3n B Moiekyine ATO.
buonoruueckue ¢pynkuuu AT®. BoccraHOBIEHHbBIE TEPEHOCUUKH, UX (PYHKIMH
B kierke. CekBenupoBanue JTHK.

CrpykTypHast Ouosiorusi: OMOXMMHYECKHE M OMO(PHU3UYECKUE HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT

Tunbl  KiIeTOK: »JyKapuOTHUeCKas U  mpokapuotudeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pa30BaHUs KIETKH.

Crtpoenue mpokapuoTuueckon kiaeTku. KierouHas creHka OakTepuid m apxew.
OcoOeHHOCTH CTPOEHHUSI TeTepOTPOPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dYKAPUOTHYECKOW KieTkH. [lmazmaruueckas
MeMOpaHa (razmanemMma). CTpyKTypa Iia3MaTHaeckoi MeMOpansl. TpaHcmopt
BEIIECTB 4epe3 IIa3MaTU4YecKylo MeMOpaHy: MacCUBHBIA (Iuddy3us,
obneruénnass auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBINH AKTUBHBIN
Tpancnopt). [lomynponurniaeMocts MemOpanbl. PaGoTa HaTtpuii-KaJIneBOTro
Hacoca. DHJOIMTO3: MUHONKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PACTECHHIA, TPHOOB.

Huronna3zma. Lurozons. Lutockener. [IBuxkenue nuroriaazmbl. OpraHousl
kiIeTku. OgHoMeMOpaHHbIE OPraHOWIbl KJIETKM: HSHAOIUIa3MaTHUecKas CEeTh

(BIIC), anmmapat [Nombaxu, TU30COMBI, UX CTpOoeHHE U GYyHKIHH. B3anMocBs3b




OJIHOMEMOpaHHBIX OPraHoUI0B KJIeTKU. CTpOCHHE TPaHYIISIPHOTO PETUKYJIyMa.
Cunre3 pactBopuMbIXx OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mankwii
(arpanynsipHbIi) SHIOMIA3MaTU4YecKuil peTukyiayMm. CekperopHas (yHKuUS
annapata ['onpmxu. TpaHcnopT BemecTB B KieTKe. Bakyonu pacTuTenbHBIX
kietok. Kiierounslii cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOUABI KIETKH: MUTOXOHAPHUH, TUIACTUIBL.

Crpoenve u (GyHKUUU MUTOXOHIpUM U miactufl. llepBuuHble, BTOpUYHBIE U
CIIOKHBbIE  IMJIACTHIbl  (DOTOCHHTE3UPYIOIIMX  DYKApUOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpanubie opranouapl kietku CTpoeHue M (YHKIMA HEMEMOpPaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpodunameHTbl. MBbIIIEYHbIE KIIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHe M ABWKEHHE >XTYTHKOB U
pecHrIeK. MUKpOTpyOOUKH UTOILIa3MBI. LleHTproh.

Anpo. Obosiouka siapa, XpOMATHH, KapHOIUIa3Ma, SIPBIIIKH, UX CTPOSCHUE U
bynkiuu. SnepHsiit 0enkoBbli MaTpukc. [IpocTpaHCTBEHHOE pPACMONOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTEIbHAS XapPaKTEPUCTHKA KIETOK DYKapPHOT

(pacTUTeNnbHOM, )KUBOTHOM, TPHUOHOIT)
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AccuMmISIMS M AUCCUMUJISIIIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIi. YyacTHe Kucaopoga B OOMEHHBIX
nporeccax. DHepreTuueckoe obecrieyeHue KIeTku: npeBpamieHue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIN XapakTep pPEeaKIUil KIEeTOYHOTrOo
Merabonm3ma. DepMeHTHI, UX CTPOCHHUE, CBOWCTBA U MEXAHU3M JCHCTBUS.
Kodepmentsl. Omnnunst (epMEHTOB OT HEOPraHMYECKUX KaTalnu3aToOpOB.
benku-aktuBaTopel M OENKU-UHTUOMTOPBHL.  3aBHUCUMOCTH  CKOPOCTH
(epMEeHTAaTUBHBIX PEAKINI OT pa3InYHbIX (PAKTOPOB.

[lepBruHBIl CHMHTE3 OpraHWYecKMX BemecTB B KieTke. PotocuHTe3. Poib
XJIOpOIJIacTOB B mporecce ¢orocuHre3a. CBeToBas M TeMHOBas (hasbl.
ITponykTuBHOCTH (poTOCHHTE3a. BrnusHue pasnuuHbIX (akTOPOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XEeMOCHHTE3. Paznoobpaszue OpraHNU3MOB-XEMOCUHTETHUKOB:
HUTpUUIHIPYIOLHE OaKTepuH, Kelle300aKTepun, cepoOakTeprH, BOJIOPOIHBIE
Oaktepuy. 3HaUEHUE XEMOCHHTE3a.

AHa’poOHBIe oOpraHu3Mbl. Buael OpokeHus. IIpomykTbl OpoXeHUS U WX
UCIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPIaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHU U BO30YIUTENH OONIE3HEH.

AdpoOHBIE OpraHU3MBL. DTalbl YHEPreTuIeckoro ooMeHa. [loaroToBuTenbHbIM

atarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHHUE TITFOKO3BI.
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buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. POib MUTOXOHIAPHUHN B
mporeccax — OWOJIOTMYECKOTO  OKUCHeHus.  lukinyeckue — peakiuu.
OxuciurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOro MyTH 0OMEHa

BEILIECTB Iepes aHa3pOOHBIM. Dh(HEKTUBHOCTh SHEPTETUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUAX
MaTpUYHOTO  CHUHTe3a.  Peanusanus  HacleACTBEHHOW — WHGOpMaIuu.
I'eneTnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpu4Hblid cuHre3 PHK.
[IpyHUMIBI  TPAHCKPUIILIMK:  KOMIUIEMEHTApPHOCTh, aHTUIAPAJLICIbHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocuHTe3e Oenka. YcioBus 6uocuHTe3a 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B buocuHTE3E Oenka.

Opranuzaiys reHoMa y IpoKapuoT U dyKapuoT. Perynsuus akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (. XKako0, K. Mano). Perynsuust o0OMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekIeTodHble OPMBI KH3HU U OOIMraTHbie napa3utbl. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupycnble 3a0601eBaHus yenoBeka, KUBOTHbIX, pacteHuit. CITN, COVID-19,

conraJIbHbIC U MCIUTTUHCKHUEC HpO6J’I€MI)I

Knerounblif 1ukmn, ero mnepuoiasl M peryimsuua. Murepdaza u  MuTo3.
Oco0eHHOCTH MPOLIECCOB, NMpoTeKaromux B nHTepdase. IloaroToBka KieTku K
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTHUIAPAIJIEIbHOCTD.
Mexanunsm perukanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepasa. XpPOMOCOMHBIM HaOOp KIETKM — KapuOTUN. JIMIUIOMAHBIA U
rarIouaHbI  Habopsl XpoMocoM. ['omonoruyHbsle XpoMocombl. [lomoBeie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a M MIPOUCXOJSAIINE B HUX MPOIECCHI.
Tunsl muTo3a. KaprokuHe3 u IuTOKMHE3. brojormdeckoe 3HaueHHE MUTO3a.
Perynsauus muToTMYEecKOro nukia KieTku. IIporpammupyemas kieTouyHas
ru0esnp — anomnros.

(DYHKI_[I/IOHaJ'H)Haﬂ TCHOMHKA

Opranusm Kak OMoornyecKas cuctemMa

3.1

O,Z[HOKJ'I €TOYHBIC, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBLIC OPraHU3MBbI.
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@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKIJItOYash BEreTaTWBHOE) U
nojoBoe. Buasl 0ecnonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIISALHA,
(bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBble kneTku, wiM ramersl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Meinosde. Kpoccunrosep. buonormyeckuii
CMBICJI M€103a U MOJIOBOTO Iponecca. Meio3 v ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenzapoabieBoe pa3Butue. ['amerorenes y >kxuBOTHbIX. IloOBbIE JKene3bl.
OOpa3oBanne ¥ pa3BUTHE TMOJIOBBIX KieToK. CrepmaroreHe3 M OOTeHes.
Crpoenne moyoBbIX KIETOK. OIUIOOTBOPEHHE M SMOpPHUOHATIBHOE pPa3BUTHE
KHUBOTHBIX.  CrocoObl  OIJIOJOTBOPEHMs:  Hapy»XKHOE,  BHyTpPEHHeEe.
ITapTeHorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguum sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe JarymkH). Apoonenne. Tumbt gpobnenuns. OcodeHHOCTH
Apo0JieHUs MJIEKOIUTAIOMIMX. 3apo/IbIIeBble JTUCTKU (racTpyssauus). 3akiaaka
OpPraHoB M TKaHEW M3 3apOAbIILIEBBIX JIMCTKOB. B3anMHoe BiMsHHE dYacTel
pa3BUBalOIIErocs 3apojbiia (3MOpHOHANbHAsT MHIYKIMS). 3akiajgka IulaHa
CTPOEHUS KMBOTHOTO KaK pPE3yJbTaT HEepapXMUECKUX B3aUMOACUCTBUI T'€HOB.
BnusiHue Ha SMOpHOHANBHOE pPa3BUTHE Pa3IMUHBIX (AKTOPOB OKPYXKAIOLIEH
cpensbl.

Poct u pasButrue >xuBOTHBIX. IlocTamMOpuonanbHblil mnepuox. Ilpsimoe u
HenpsiMoe pas3BuTHe. PaszButue ¢ meramopdo3oM y O€ClO3BOHOUHBIX H
II0O3BOHOYHBIX JKMBOTHBIX. bHONOrMueckoe 3HaueHHE NPSIMOIO M HENPSIMOTO
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUMbl pocTa )KMBOTHBIX. DaKTOPbI
peryJsiiMiM pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U YesloBeKa. [leprnoibl oHTOreHe3a yenoBeka.
PasmuHoxeHne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM TIMKJe pacteHuid. OOpa3oBaHuWe CIOp B TMpolecce Meno3a.
l'amerorenes y pacrenmii. OIUIOJOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y 1IBETKOBBIX pacTeHuid. OOpa3oBaHue
U pa3BUTHE ceMEHU. MeXaHM3MBbl pEryJsiiud OHTOI€HE3a Yy pPACTEHUH H

JKHUBOTHBIX

Ucropust craHOBIeHUsT W pPa3BUTUS TEHETUKU Kak Hayku. OCHOBHbIE
TEHETUYECKUE TOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJICTbHbBIC
TEHbI, aJIbTEPHATUBHBIE MPU3HAKHU, JTOMHUHAHTHBIM M PEIECCUBHBIN MPHU3HAK,
TOMO3UTOTa, TETEPO3UroTa, YHWCTas JUHUS, TUOPUIBI, TEHOTHUN, (EHOTHIL.
OcHOBHBIE METOJbl TEHETHKW: THOPUIOJIOTHYECKUN, IUTOJOTUUYCCKHA,

MOJIEKYJISIPHO-T€HETUYECKHI
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Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzgens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUio JOMHHHpPOBAHWSL.
Bropoii 3akoH MeHnaens — 3aK0H paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananuzupyroiee ckpemuBanue. [IpoMexxyTOUHbIA XapakTep HacjeIOBaHMUS.
Pacuiennenue npu3HakoB Mpy HEMTOJIHOM JJOMUHUPOBAHUH.

JuruOpuaHoe ckperniuBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeIOBaHUS  NPHU3HAKOB. L[UTONOTrMYECKWE  OCHOBBI  JUTHOPHIHOTO
CKpEIIUBaHUS.

CuemnieHHoe HacienoBaHue mpusHakoB. Pab6otel T. Moprana. CremsieHHoe
HacJe0BaHUE T€HOB, HAPYIICHHE CLEIUICHHUS MEXAy IeHaMu. XPOMOCOMHas
TEOpHsl HACJIEACTBEHHOCTH.

I'eneruka moma. XpOMOCOMHBIM MEXaHU3M OINpeiesieHusl moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporaMeTHblid noJi. ['eHernueckas
CTPYKTypa MOJOBBIX XpomMocoM. HacnenoBaHue NPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [IneioTponus — MHOKECTBEHHOE JICCTBUE
refa. MHOXECTBEHHBIN ajljIem3M. B3auMmoaelcTBHE HeaICIbHBIX I'CHOB.

Kommnemenrapaocts. Onuctas. Ilonumepus

3.4

BiaumopeiictBie TeHoTMMa ©  cpeabl npu  GopMuUpoBaHUMU  (peHoTHMA.
N3menunBoCTh Npr3HAKOB. KadecTBEHHbIE U KOJMYECTBEHHbIE MPU3HAKUA. BHIIbI
VM3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACJIEICTBEHHAS.

MoudukanonHas  U3MeHUMBOCTb. Pomb  cpensl B (pOpMUpPOBaHUU
Mou(UKaMOHHON M3MeHunBocTH. HopMa peaknuu mpusHaka. BapuanmoHHbIH
psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Mou(UKalMOHHOM
M3MEHYHUBOCTH.

'eHoTunmyeckass M3MEHYMBOCTh. (CBOWCTBA TE€HOTUITMYECKOW W3MEHUYHUBOCTH.
Bupl reHOTUITMUECKON M3MEHUYMBOCTH: KOMOMHATHBHAS, My TAI[HOHHASI.
KomOunatuBHasT W3MEHUYMBOCTh. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHOW M3MEHYMBOCTH. POJTb KOMOMHATUBHOW H3MEHUYNBOCTH B CO3/IaHUH
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesiax OAHOro BU/a.

MyTanroHHas U3MEHUYMBOCTD. BUIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M UHIYLUMPOBAaHHBIE MYyTallMU. SAepHBIE M LUTOILIA3MAaTUYECKHE
MyTtanuu. CoMaTHM4YeCKWe M IOJOBbIE MyTalMd. [IpuunHBI BO3HUKHOBEHHS
MyTaiii. MyTareHbl M UMX BIHWSHHE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOTO MpOLEcCa. 3aKOH T'OMOJIOTMUECKMX PAJOB B HACIEICTBEHHOMN
mmenunBoctn  (H.N. Bagsuios). BHesdnepHas ~ M3MEHUYHMBOCTH M

HacJICaACTBEHHOCTD
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Kapuotun wyenoBeka. MexayHapoaHas mIporpaMma HCCIEIOBAHUS TE€HOMa
yesoBeka. MeToabpl  M3yueHUsT TEHETHKM 4YeJIOBEeKAa: TI'eHEaJOTHYECKH,
OJIM3HEIOBBIH, [IUTOTCHETHYCCKUH, MTONYJIAIIMOHHO-CTAaTUCTUICCKUH,
MOJICKYJISIpHO-TeHeTHYeckui.  COBpeMEHHOE  OMpeleieHUE  T'eHOTHIIA:
IMMOJIHOITCHOMHOC CCKBCHHUPOBAHUC, TCHOTHUIIMPOBAHUEC, B TOM YHCJIC C TIOMOIIBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS — YeIOBeKa. I CHHbIE H
XpOMOCOMHBIC  0OJIe3HM  4eloBeka.  bojesHu ¢ HACIICACTBEHHOM
MIPEIPaCIOI0KEHHOCTHIO. 3HAUCHUE MEIUITMHCKON TeHETUKH B MPE0TBPAIICHUH

1 JICUEHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U cesekuus. 3apoKIACHUE CEIEKIMU U TOMECTHKALUU. YYeHue
H.J. BaBwioBa 0 LEHTpax NPOMUCXOXKIEHHS M MHOrooOpazus KyJIbTYPHBIX
pacrenuil. Ponb cenekuuu B CO3aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, nmopona, mTaMM. 3aKOH TOMOJIOTMYECKMX PAIOB B HACIEACTBEHHON
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1st CeIeKIMOHHON padoThlI.
Metoapl ceneknMOHHON paboTbl. McKyccTBEHHBI OTOOp: MAacCOBBI U
UHAMBUIYalbHbIM. OTanmbl  KOMOMHAaUMOHHOW  cenekuuu. VcnblTanue
npousBoauTeNiell mo motoMcTBy. OTOOp MO TEHOTHUILy C HMOMOILBIO OLIEHKU
(eHoTHIIa TOTOMCTBA M OTOOP 0 T€HOTHUITY C romolsko aHanu3a JHK.
HckyccTBeHHBIN MyTareHes Kak METO/1 CEJIEKIITMOHHON paboThl. PaguanimoHHbIi
U XMMHUYECKMH MyTareHe3 KakK HCTOYHHUK MYyTaluil y KyJbTYPHBIX (hopMm
opranusmoB. lcrnonp30BaHME T'€HOMHOIO pPENAKTHUPOBAHUS U  METOOB
pexoMmOuHanTHBIX JJHK 11 monmyuenus ncxomHoro Matepuaa Jjisi CEJIeKINH.
[lomyuenne nomumuionoB. BHyTpuBHmoBas rubpuanzanus. bamskopoactBeHHOe
CKpelIvBaHue, WM HHOpUIMHT. HepoJcTBeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunnsl. Vcnoms3oBanue rereposuca B cenekuuu. OtnanéHHas
ruOpuam3aius. [Ipeononenue Gecruronys MEXBHIIOBBIX THOPHIOB. JlocTrkeHuUs

CEJICKIIMY PACTEHUH U KUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOT MU, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MUKPOOPIaHU3MBI, WX XapaKTepUCTUKA. TpaaullMOHHAas OHOTEXHOJOTHS:
xje0oneyeHre, TMOMyYeHHUE  KHUCIOMOJIOUYHBIX  MPOAYKTOB,  BHHOJEINHE.
MuxkpoOuonoruueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKHX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIJIOZIOTBOpEHHE. PEKOHCTpYKLMS SHIEKIETOK M KIOHWPOBAaHHE >KUBOTHBIX.
Mertoa TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHAsi W TeHHas WHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTmwkeHuss M TepCHEKTHUBBI
XpPOMOCOMHOM H TEHHOW WH)XeHepuu. MeauIuHCKie OWOTEeXHOJOTHH.

Hcmonbs30BaHue CTBOJIOBBIX KJIETOK




CucreMa 1 MHOTOOOpa3ye OpraHuIecKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpunmuns! kinaccupukanuu opranuzMoB. OCHOBHbBIE
cUCTeMaTUYeCKHe I'PYIIbl OPraHU3MOB.

OCOOGEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0OTHOKJICTOUYHbIE TPUOBI, OJJHOKJIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble  opraHu3Mbl.  JIBMKEHHME  OJHOKJIIETOYHBIX
OpPraHu3MoOB: aMEOOHIHOE, JKI'YTUKOBOE, PECHUYHOE. 3aIlIUTa Y OJHOKIETOUYHbIX

OpraHnu3MoB. Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPTaHHU3MOB. Takcucol

MHoOroknaeTounble  pacTeHus. B3auMocBs3p 4acTed  MHOTOKJIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPIaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHHUYeCKas.
OcobeHHocTH cTpoeHMs, (YHKIMM M pacnojoXKeHHWs TKaHed B OpraHax

pacTeHui

BereratuBHbIe ¥ FeHEpAaTUBHBIE OpraHbl pacTeHUH. DyHKIMY OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J|BUkeHrEe MHOTOKJIETOYHBIX PACTEHUIA: TPOIIU3MBbI
n Hactuu. [lorymomenue BOJBI, YITIEKMCIIOIO I'a3a M MHHEPAJIBHBIX BEIIECTB
pacteHusmu. J{pixanue pactenuit. Auddysus razoB yepe3 HOBEPXHOCTh KIETKH.
TpancnopTHele cucTeMbl pacTeHui. Bbinenenue y pacreHuil. 3ammura y
MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpeacrBa MacCUBHOM W XMMHUYECKOU
3auThl. OUTOHIMIBI.

PasgpaxkxuMocTh U perynsanus y opranusMoB. PazgpakumocTs U perymisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEI€e BellleCcTBa M X 3HAUCHHE

MHOrOKJIETOYHBIE JKMBOTHBIE. B3aMMOCBSI3bL YacTeld  MHOTOKJIETOYHOI'O
opraHmMa. TKaHI/I, OpFaHBI 1 CUCTCMBI OpFaHOB MHOTOKJICTOYHOT O opraHmMa.
Opranusm kak enuHoe 1enoe. 'omeocras. TkaHu KUBOTHBIX U YeTOBEKa. THIIbI
KUBOTHBIX TKaHEW: SNUTENTUaNbHas, COCAMHUTENIbHAs, MBbIIICYHAsi, HEpBHasl.
OcoOeHHocTH CTpoeHHs, (QYHKIMA W paACHOJOKEHUs TKaHEeW B oOpraHax

JKHUBOTHBIX U YCJIIOBCKA

Oprasbl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPTaHOB U CUCTEM OPTaHOB.
Omnopa Ttena opranu3moB. CKeneTbl OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbIlt 1 BHyTpeHHU ckeneT. CTPOCHUE W TUITBI COSTUHEHUS
KOCTEH.

JIBM)KEHHME MHOI'OKJICTOUYHBIX JKUBOTHBIX. IluTanue »XuBOTHBIX. IIuTanme
MMO3BOHOYHBIX )XKMBOTHBIX. J[pIxanue kuBoTHBIX. KoxxHOe nbixanue. XKabepHoe

M JIETOYHOE JbIXaHUE.




5.1

5.2
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JlbIxaHW€e IO3BOHOYHBIX >KMBOTHBIX. ODBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHHUS
JETKUX [M03BOHOYHBIX KUBOTHBIX. JlpIXaTeabHas cUCTEMa YesloBeka. Mexanusm
BEHTWISIMM JIETKUX y MNTUL M MIEKONUTAONMX. TpaHCIOPT BeWIECTB Yy
OpraHu3MoB. TpaHCIIOPT BELIECTB Yy XUBOTHBIX. KpoBeHOCHas cucrema U €€
opranbl. KpoBeHocHas  cucTtemMa  IO3BOHOYHBIX JKMBOTHBIX. Kpyru
KpOBOOOpAIICHUs. OBOJIOLUOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOU
CHUCTEMBI II0O3BOHOYHBIX KMBOTHBIX. Bbinenenue y opranuzMoB. Beinenenue y
XKUBOTHBIX. CoKparuTenbHble Bakyoau. Opransl BbiiciieHus. CBs3b IOJIOCTH
TEJ1a C KPOBEHOCHOM U BBIJIEIUTEIbHON cucTeMaMu. BeiieneHue y No3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOIOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M uX
IIPOU3BOJIHBIE.

Pa3npaxuMocTh U peryiisinus y opranu3mMoB. Pa3zapaxumMocTs y 0THOKIETOUYHbIX
opranu3moB. Takcucel. Pa3ipakuMoCTh M peryisiiuss y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepgHas cuctema u pedieKTopHas perysiius y MHOTOKJIETOUHBIX dKHUBOTHBIX.
HepBHas cucremMa u €€ oTAenbl. OBOJIOLUOHHOE YCIOKHEHUE CTPOCHHUS
HEPBHOW CUCTEMBI Y JKUBOTHBIX.

Pa3pabotka anropuTMoB M mporpamm Ui 3QQeKTUBHON (YHKIHMOHAIBHOU
aHHOTAllUW  TeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPTaHNU3MOB, paCTeHHfI, JKHBOTHBIX U YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €T0 3JO0POBbLE

OpraHsl ¥ CUCTEMBI OpraHoOB 4eoBeKka. OTAebl TOJIOBHOTO MO3Ta ITO3BOHOYHBIX
KUBOTHBIX. Peduekc u pedaexkropHas nayra. be3yciioBHbIE U YCIOBHBIE
pednexcel. I'ymopaiibHass peryisuus M SHIOKPUHHAs CHUCTEMa >KMBOTHBIX M
qenoBeKa. JKene3pl 3HTOKPUHHON CUCTEMBI U MX TOPMOHBI. JleficCTBHE TOPMOHOB.
B3anMocBs3p HEPBHOH M 3HAOKPUHHOW cucTeM. [ 'mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycinoBHbIe 1 yCIOBHBIE PedIEKCHI

3ammTa opranusma ot 6ose3nei. UmmyHHas cucrema denoBeka. KieTounblit u
TYMOpaJbHBIH UMMYHUTET. Bpoxn€HHBINH, NpUOOPEeTEHHBIN crenupuiecKuii
UMMyHHUTET. Teopus KIOHaJIbHO-CeNeKTUBHOrO uMMmyHHTera (I1.Opnux,
®.M.bepuer, C.Toneraa). BocnamurenbHble OTBETHI OpraHU3MOB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHMil

KpOBCHOCHaH cucremMa u eé OpTaHBbI. Cep;[ue, KPOBCHOCHBIC COCYAblI U KPOBb.

Kpyru kpoBooGpamenus. Pabota cepaiia u e€ perymsius
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Hpixanue dyenoBeka. Juddy3uss ra3oB yepe3 MOBEPXHOCTh  KIETKH.
JpixatenbHas cucTeMa 4esoBeKka. JlpIxaTenbHass TOBEPXHOCTh. Perynsuus

nbIXaHus. [{prxarenbHbIe 00bEMBI




5.5

[IumeBapurenbHas cucreMa 4denoBeka. OTaenbl MUIIEBAPUTEIBHOIO TPaKTa.
[InmeBapurenpHble  Kele3bl.  BHYTPUIIOIOCTHOE M BHYTPUKIIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl um ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢bynkiuonupoBanue HeppoHa. OuibTpalus, ceKpelus 1 00paTHOE BCaChIBAaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIACJIICHUA. O6p330BaHI/Ie MOYH Yy YCJIOBECKaA

HBI/I)KGHI/IC YyeJIOBEKa: MbImedyHas cucreMa. CKeleTHBIE MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHNS KOCTEN
Teopus 3Bontonuu. PazButue xu3HU Ha 3emiie

OpomonmonHass Teopus Y. Jlapeuna. Ilpenamnocbulku  BO3HMKHOBEHMS
napsuHu3Ma. JKu3Hp 1 Hay4dHas aearenbHocTs Y. JlapBuHa.

JiBuokylre cuiibl 3BoNtoIuM BUAOB 10 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HAacJEACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmienne cuateTnaeckoi Teopun 3Bomonnu (CTI). Heirpansnas Teopust
sBosolK. CoBpeMeHHast SBOJIIOLIMOHHAsS OMOJIOTHs. 3HauUeHHE IBOJIOLUOHHON

TCOpHUH B (1)OpMI/IpOBaHI/II/I CCTeCTBCHHO-Hay‘lHOﬁ KapTUHBI MHUpa

[Tomynsanus kak aJIeMEHTapHas €AMHMIA HBOMOUHMU. COBPEMEHHBIE METOJIbI
OLIEHKH T€HETHUYECKOTO Pa3sHOOOpa3Hsi U CTPYKTYpbl MOmyisuuid. M3meHeHnue
reHooHAa MOMYJALMU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJICHUE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. Baitn6epra.

OneMeHTapHble (DAKTOPbl (JIBMXKYIIME CHIIBI) 3BOMIONMUA. MyTarMOHHBIN
nporecc. KomOuHatuBHas wu3MeH4YMBOCTH. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHUs 4YacTOT ajulenedl B momyaauusx. O¢¢ekr
OCHOBATEJIA. Murpanuu. M3omsaups  momymnsuui: reorpaduyeckas
(mpocTpaHCTBeHHas1), OMoJoruyeckas (pernpoayKTUBHAs).

EcrectBeHHbIl 0TOOp — HampaBisommii  ¢akrop sBomouuu. Dopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYLIMHM, CTAaOMIM3UPYIOMUN, pa3phIBAIOIIHMA
(nu3pynTuBHbIN). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yjibTaT  MHUKPOIBOIIOIUH.
Bo3HukHOBeHHE  NpHCIIOCOONEHWM y  opraHuzMoB.  ApomMopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiennii y opranuzMoB. OTHOCUTENIBHOCTD
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum U cTpykTypa. BumooOpasoBanume Kak pe3ysbTar
MHUKpPOABOJIONMH. M30msmus — kioueBoii daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIONIU3AIHS,

rubpuan3anys). M TeTbHOCTh 3BOTIOIMOHHBIX MTPOIIECCOB.




6.3

MexaHu3mbl (OPMUPOBAHUS OHOJIOTUIECKOTO pa3HOOOpa3usl.

Poinb 3BOMIOIMOHHON OMOIOTHUHU B pa3paboTKe HAyYHBIX METOJIOB COXPaHEHUS
OnopasHooOpasus. MUKPOAIBOMIONUS U KOABOJIIOLUS MAPA3UTOB U MX XO35€B.
MexaHu3Mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBOEbI ¢ Hel

Metoapl U3y4eHus] MaKpO3BOIONHHU. [laeoHTOIOTHYeCKHEe METOIBI U3yUCHUS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckue MeTo b U3ydeHus 3BooLuN. CpaBHEHHE (IIOPHI U (hayHbI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emian. Buabi-sHnemMuxu
Y PEITUKTHIL.

OMOpPHUOIOrMYECKUE M CPAaBHUTEIbHO-MOP(OIOrHYECKUE METOJbl H3Yy4EHHUS
HBOJIOIUH. |'€eHEeTHYeCKHe MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TIOSBICHUS
OBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M  aHAJOTMYHBIE OpTaHBI
PynmumenTapHble  oprambl W aTaBU3MBL.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOABl  HW3YYEHHUS  DBOJIIOIHH.
I'omosnoruynsie reHsl. COBpeMeHHbIE METO/Ibl OCTPOEHUS (PUIIOT€HETUYECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TEHOMOB.

O6mwme 3akoHOMEpHOCTH (TIpaBuia) dBoJONMH. HeoOpaTuMocTh 3BOIIOLNH.

AﬂaHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIFOIIMH

6.4

Hayunble rumore3bl NpPOUCXOXKJEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMusa.  JloHayyHble — NPEACTABIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mnore3a MOCTOSHHOIO CaMO3apOXKICHHUS JKM3HH M €
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnannanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3TaIbl HEOpraHMuecKoi sBomtoruu. [lnanerapHas (reosoruueckas)
HBOJIOIMUS. XUMHUYECKass 5BOMIOLUA. AOUOTEHHBIM CHHTE3 OpraHUYECKHX
BemecTB u3 Heopranndeckux. Ompir C. Mmmnepa u I'. FOpu. O6pa3oBanue
rnonumepoB u3 MoHoMepoB. KoanepsaTHas runoresa A.l. Onapuna, runoresa
nepsuyHoro OynpoHa Jxk. XonneiitHa, reHeTnueckas rumote3a I'. Mémrepa.
Pu6o3umsr (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanme
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emnu u MeToasl €€ u3ydeHus. Vckonaemble OpraHUM4ecKUe OCTATKH.
I'eoxpononorus u e€ metoapl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonornueckas mkasua: 0Hbl, 3pbl, IEPUOJBIL, TTOXU.

HavanpHble 3Tansl opraHudeckoi sBoonuy. [losBaeHre U 3BOMIONMS IEPBBIX

KJIETOK. DBOJIIOIHS MeTabonu3Ma. Bo3HUKHOBEHUE IEPBBIX OBKOCHUCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHajJor NEepBbIX Ha 3emie
coobmiectB. CtpomaTonuTsl. [IpoKaprOTH U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuot (cuMOuoreHes). DBOJIOLHUOHHOE MPOUCXOXKICHUE
BUpYycOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYyIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl 3BOJIIOLMU BBICHIMX pacTeHuid. OCHOBHBIE apoMOP(O3bI
pactenuii. Bbixoa pactenuii Ha cymry. llosiBlieHME CHOpPOBBIX pPAcTEHUU U
3aBoeBaHue MMHU cymd. CemeHHble pacTteHus. [IpoucxoxaeHue HBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tambl SBOJIIOIUM KMBOTHOrO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
Tunos. [lepBrie XOpa0BbIE )KUBOTHBIE. ZKH3HB B BOJI€. DBOIIOLKS TO3BOHOYHbIX.
[Tpoucxoxnenne ampubuit u pentwmii. [IponcxoxaeHne MICKOMHUTAIOMNAX U
ntuy. [lpunnun xmrodeBoro apomopgo3a. OcBoeHHE OECIO3BOHOYHBIMU U
[M03BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3emiie IO ApaM U IEpUOJIaM: apXel, IPOTepo30ii, Maaeo3oi,
Me3030H, KaiiHOo30il. OOmas xapakTepuCTHKa KJIMMara W Te0JIOTUYECKUX
npoueccoB.  IlosiBieHMe W pacuBeT — XapaKTEpHBIX  OpPraHU3MOB.
VYrieobpa3zoBaHue: €ro YCIOBHS U BIMSHUE HA T'a30BbIi cOCTaB aTMOC(EpHI.
MaccoBble BBIMMpAHUSl — JKOJOTMYECKHE KpHU3HChl mpouuioro. [IpuumHbl 1
CIIEJICTBUSL MacCOBBIX BhIMUpaHUIl. COBpEMEHHBIN 3KOJOTUYECKHI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoasl aHTpornonorud. CTaHOBJIEHHE
IIPEICTaBICHUN O MPOMCXO0KIEHUH YeroBeka. COBpEMEHHBIE HAYUHBIE TEOPUH.
CxoncTBO 4enoBeKa C KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOJACTBA  Ye€lIOBEKa C  KUBOTHBIMH:  CpPaBHHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU3M0IIOT0-0MOXUMHYECKHE,
nosefeHueckue. OTiMuus YenoBeKa OT JKUBOTHBIX. IIpsiMoxoxaeHue wu
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHOW CHCTEMBI.

JBuxymire cuibl ((akTopbl) aHTPOIIOTE€HEe3a: OMOJIOTUYECKUE, COLMANbHBIE.
CooTHolleHrne OMOOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOreHE3E.
OCHOBHBIE CTaJIUU AHTPOINOreHe3a. ABCTPAJONHUTEKH — JBYHOTHE TMPEIKU
moaei. YenoBek yMelnblid, MEpBbIE W3TOTOBICHUS Opyaud Tpyna. Yenosek
MPSIMOXOJISAIIMNA W TIEPBBIA BBIXOJ JIOAEH 3a mpenensl Adpuku. Yemosek
reiiaensoeprckuii — oOIuUii MpeIoK HeaHAEPTaIbCKOIO YEIOBEKa M YeJOBeKa
pasymHoOro. YeynoBek HEaHIECPTaJbCKUWA KaK BHJ JIIOJEU XOJIOIHOIO KIMMATa.
UYenoBek pa3yMHBIM COBPEMEHHOTO THIIA, JCHUCOBCKUU YEJIOBEK, OCBOEHHUE

KOHTHHEHTOB 32 MpeneiaamMu AQpuku.




DBOJIIOLIUSL COBPEMEHHOTO 4YeJoBeKa. EcTeCTBeHHBI OTOOp B MOMYJISIMSIX
4enoBeka. MyTalmoHHBIN nporiecce ¥ noauMopdusm. TlonynsimoHHbIE BOIHBL,
npeiid reHoB, Murpanus 1 «3p@ext ocHoBaTess» B MOMYJISALMIX COBPEMEHHOIO
YeJI0BEKA.

Yenoseueckue pacel. [lomatne o pace. boisbmme packl: eBponeouaHas
(eBpa3uiickasi), aBCTpaJIO-HErpouJHasi (PKBATOpUAIbHAs), MOHTOJIOUHAS
(a3narcko-amepuKaHckas). Bpemst u myTu pacceneHusl 4ejaoBeKa IO IUIaHETe.
EnunctBO yenoBeweckux pac. HayuHas HeCOCTOSITEIBHOCTb —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSM OKPYXKAroOIIEH Cpessl.
Brusiaue reorpaduueckoit cpenbl W apeiida reHoB Ha MoOpdonoruio u

(bI/I3I/IOJ'IOFI/IIO YCJIOBCKA

OKOCHCTEMEI U IMpucymue MM 3aKOHOMCEPHOCTU

7.1

Pasnens! u 3agaun sxostorun. CBsi3b 3KOJOTUU C IPYTMMH HayKaMU.
Mertoabl 3konorun. IloneBble HaOMIOAEHHUS. DKCIEPUMEHTHl B 3KOJOTMH:
pUpPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPY’KaIOIIEH CpeIbl: TOKAIbHBIN, pErHOHAIBHBIN U TTI00aIbHBIN

7.2

DKkojorudeckre (pakTopbl M 3aKOHOMEpHOCTH ux aeWctBud. Kitaccudukanus
9KOJIOTMUECKUX (aKTOpoB: abuMoTHUYeCKHe, OWOTHYECKHE, AaHTPOIOICHHBIE.
OOme 3aKOHOMEpPHOCTH JAEUCTBHUS 3Kojoruueckux (axropos. IlpaBuio
muHumyma (K. [mpenrens, 0. JIubux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OpPraHU3MBI.

Abunotnueckue akropsl. CBeT Kak 3KoJoruveckuit ¢pakrop. [eiicTBue pa3Hbix
YYacTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKHUE TPYIIIBI
pacTeHM M JKUBOTHBIX II0 OTHOIIEHHIO K CcBeTy. CHUrHaibHas poJib CBETa.
DOTONEPUOIU3M.

Temnepatypa kak »dkojoruueckuit ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [IoHKUI0TEpPMHBIE U TOMOWOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skomornyeckuil (akrop. IlpucnocoOnenuss pacreHHil K
MoJIepXKaHuIo BogHOro Oamanca. Kiaccudukanus pacTeHH 10 OTHOILIEHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAasA, HA3eMHO-BO3AYIIHAas, MOYBEHHas,
rIyOMHHAs TMOANOYBEHHAs, BHYyTpUOpraHu3MeHHas. @OU3NKO-XUMHUYECKUE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrmocoOieHus OpraHu3MOB K
KU3HU B Pa3HBIX CPEIaAX.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBbL. CyTOUHBIE U
roauyHblie pUTMBIL. [TpHrcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUAM

YCIOBUU KU3HU.




XKuznennsie popmbl oprann3moB. [lonstue o xu3HeHHOH (opme. JKU3HEHHBIE
(bopMBI pacTeHUil: JepeBbsi, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPAaBHI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: THIPOOHOHTHL, F€OOMOHTHI,
a’poOnOHTHL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢axTopsl. Buasl OHOTHUECKUX B3aUMOJCHCTBUI: KOHKYPEHIINSA,
XHMITHIYECTBO, CUMOMO03 U ero ¢opmbl. [lapasutusm, koomnepanus, MyTyaInu3M,
KOMMEHCaJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJACHCTBUS  (Tommueckue, Qopuyeckue, GHadpudeckue). 3HaYCHUE
OMOTHYECKMX B3aUMOJCHCTBUN Ui CYIIECTBOBAaHUS OPraHU3MOB B cpele

obutanus. [I[pHHINT KOHKYPEHTHOTO UCKITIOUSHHS

7.3

DKOJIOTHUECKUE XapaKTePUCTUKH nonysaiud. [lomynsmus kak Ouosiornueckas
cucrema. Poibs HEOTHOPOAHOCTH cpeibl, GU3NIECKUX OAPHEPOB M OCOOCHHOCTEH
OHMOJI0THH BUAOB B (OPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPBI MOIMYJISIIIHA.
OcHOBHBIE TOKa3aTeNM NOMYJSILKUUA: YUCIEHHOCTh, IJIOTHOCTh, BO3PAacTHAs U
MOJIOBass CTPYKTYypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaLUs.

DKoJyioruueckasi CTpykTypa mnonyssinuu. OneHKa YHUCIEHHOCTH MOMYJISLUH.
JvHamuka nomyJyianuu U €€ peryisinusg. buotnyeckuii noTeHIUaI MOMYJISIUH.
MogenupoBanre JAWHAMUKK TONyiasiuud. KpuBble pocTa YMCIEHHOCTH
nonyysauuu. KpuBble BbKUBaHUA. Perynsius YuCI€eHHOCTH MOMYJISIUN: POJIb
(akToOpoB, 3aBUCAIIUX W HE 3aBUCSIIUX OT TUIOTHOCTH. OKOJOTHUYECKHE
cTpateruu BUJOB (r- u K-cTparerun).

[TonsitTue o0 »sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenp dkosiornyeckor HumM JIx.M. XarumHcona. Pazmepsl 3K0JIOrnyeckou
Huw. [loreHnmansHas U pean30BaHHas HUILLIN.

Buag kak cucrema momynsmuii. Apeansl BUAOB. BuAbl M WX JKU3HEHHBIC
CTpaTeruu. 3aKOHOMEPHOCTHM  TIOBEICHUS U  MUTpalMid  JKUBOTHBIX.

buonornyeckue nHBa3uU JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBsi3u MexXIy
opraHuzMamMu B OuolieHO3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHANBHBIE OJOKH OPraHU3MOB B IKOCUCTEME: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpoduyeckue ypoBHH. Tpoduueckue Lenu u CeTH.
Abuotnyeckue 010k 3kocucteM. [louBsl U MBI B 3kocucreMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KocucTeMbl. buomacca u npoaykuusa. JKOIOIrMUYECKHUe
MUPaMUIbI YUCell, OMOMACChl U SHEPTHH.

HamnpapneHHble 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKleccuu. [lepBuuHble n

BTOPUYHBIC CYKHNCCCHMU U HX I[IPUYHUHBI. AHTpOHOI“GHHLIG B03IIGI\/JICTBI/ISI Ha




cykueccuu. KnmmakcHoe —coobmectBo.  buopasnooOpasme #  HONHOTa
KpYroBOpOTa BELIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuponHbie 3KocHCTEMBI. AHTPOIOI€HHBIE HKOCUCTEMBI. ATPO3KOCHCTEMA.
ArpoueHo3. Paznuuust Mex 1y aHTPOIIOr€HHBIMU U ITPUPOIHBIMHU SKOCUCTEMAMH.
VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢iopa
u ¢ayna. CuHaHTpomm3amus TrOpoJACKoW ¢ayHbl. buonorudeckoe
XO35IIICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
[TepeHoc PHEPrUM U BELIECTB MEXKY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTD
OpraHU3MOB, TMOMYJSIIUA ¥ SKOCHUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPOIIOI'CHHBIX BO3)I€I‘/'ICTBI/II7[

7.5

buochepa — oOmeruranerapras 00oyo4ka 3eMiid, TOE CYIIECTBYET WU
cyluecTBoBana xu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKupoe BemecTBo Ouocdeps! U ero PyHKINU.
3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdepbl. OcobeHHOCTH OHOChepsl Kak
rnobanpHOM  SKOocucTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTbl BemecTB M OHOreOXMMHUYECKHE IHKIbI (yriepojaa, as3ora).
PurmudHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIITU: TYH/IpA,
XBOMHBIE Jieca, CMEIIaHHbIE M HIMPOKOIHMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTenbHBIA W
KUBOTHBIN MHpP OMOMOB CYIIIH.

CrpykTypa v (QyHKIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTCHIHATIA U

ouochepHbIx QyHKIHI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX TPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3yIIHOM cpenbl. OXpaHa BO31yXa. 3arpsi3HEHUE BOIHOM Cpeibl.
Oxpana BOJHBIX pecypcoB. Pazpymienue noussl. OXpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmMara.

AHTpPONIOT€HHOE BO3ACHCTBUE HA PACTUTENBHBIA M KUBOTHBIM Mup. OXpaHa
PacTUTEIBHOIO M KMBOTHOrO MUpa. OCHOBHBIE NPUHIMUIBI OXPaHbl IPUPOIBI.
Kpacubie xuuru. Ocobo oxpansemble mnpupognsie Tteppuropuu (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TNPUHIUIBl YCTOMYMBOIO pAa3BUTHS YEJIOBEUYECTBA W MPUPOJIBL.
PammonanbHOoe  MPUPOAONONB30BAHME M COXpaHEHHE  OHOJIOrMYEecKOTro

paszHooOpa3ust 3eMiau




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus. buonornueckue cucremsl u npoueccsl; 10 kiacce. yriayOneHHoe

o0yuenue TepemoB A.B., [lerpocoBa P.A. OO011ecTBO ¢ OrpaHUYEHHOMN

otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

bubmuoTeka nudpoBoro 0o6pazoBaTEILHOTO KOHTEHTA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

bubmmnoreka HI/I(I)pOBOI"O 06pasoBaTean0r0 KOHTCHTA
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