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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma no yueOHOMY mpenmety «buosorus» (mamee - Ouosiorusi) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacao monoxenussiMm ®I'OC COO mnpodunbHbe y4eOHBIE MPEIMETHI,
u3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBIAIOTCS crocoOoMm nuddepeHimaniu
OoOy4eHHs] Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEAHUM OOIIUM, CpPEIHUM
npoeCCUOHANIBHBIM U BBICIIMM 00pa3oBaHueM. B TO ke BpeMs Ka)XIblil U3 3TUX
y4€OHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTUPOBAH HA MPUOPUTETHOE pPELICHUE
o0pa30oBaTeNbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX 3a7a4, CBS3aHHBIX C
npodopueHTanueit o0yJamImmxcs U CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOM
00JIacCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMY mnpenMery «buonorus» ma€t mpeacTaBlieHHE O
Heau M 3ajadax u3ydeHust ydeOHoro mnpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, onpeenseT 00s13aTeTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHIYeT MOCIEA0BATeIbHOCTh W3Y4YEHHs Y4YeOHOro marepuaia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peaNn30BaH TMPUHIUI TPEEMCTBEHHOCTH C U3y4YeHHEM OWOJIOTUM Ha YpOBHE
OCHOBHOIO  o0miero  oOpas3oBaHus, Oiarojaps 4YeMy MpoCMaTpUBaETCA
HaIlpaBJIEHHOCTh HA  TMOCJEAYIOIIEe pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00Opasze >KH3HU, Ha
BOCIIUTaHUE OEPEKHOrO0 OTHOIIEHUS K OKpyXKaroled mnpupoaHo cpene. B
nporpaMMme 1Mo OHMOJIOTHU TakKe IOKa3aHbl BO3MOXXHOCTH YydeOHOro mpeamera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIBHOW  JIESITEIHHOCTU
oOydJarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro ooimero oopa3oBaHus
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
pacIMpeHrue U yriyOJIeHHe 3HAHWUW 0O0yJaronuxcsi O JKUBOW MPHUPOJE, OCHOBAX



MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTOLUOHHOIO YUYEHUS U SKOJIOTUH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOIIMXCS K MOCIEAYIOIIEMY IOJIY4YEHUIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/eioB OMOJIOTUH Ha YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME uYeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKW3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI U MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TMOJYYEHHBIMH OOYYAIOIIMMHCS MPU H3YYECHUU
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNUOHHBIM MOAXOABI K HW3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHEeHUs: OMOJIOTUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTHU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJICKUUH, OMOTEXHOJOTUU M CHUHTETHYECKON
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3ywaroTcs SBOJIIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJI€H, IPUHIIUIIOB U MPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX AOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COAEPKaHUM MPOrPaMMBbl
1o OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAaHOBJIEHUS U Pa3BUTHUSA
TOM uinu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIEM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIQZICHHUE  OOYy4alOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(YHKIMOHAIbHON



OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBPHOM AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOEHHUE OOYYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHMS, BU, OMOTeOLEeH03, Onocdepa); 0 BBIAAIOUIUXCS OTKPBITUSIX
¥ COBPEMEHHBIX MCCIIEOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CEJICKUMU, OWOTEXHOJIOTMM M CHUHTETUYECKOHM OWOJIOTMH, MaJe€OHTOJIOTHUH,
DKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTopun W B mpupose (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJICHHE OOYyYarOUIMMUCS YMEHUSIMHU: CaMOCTOSTEIbHO  HaXOIMTh,
aHAJIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TOJIb30BATHCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npobiieMaMy 4YeJIOBEYECTBA; OLEHUBATH IOCIEICTBUS CBOEU JESITENHOCTH IO
OTHOIIICHUIO K OKpYXKalIleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodritakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, TIPaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATCILHOCTH B UPE3BBIYANHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTeph30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4arOUIMXCsl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B TMPOIECCE 3HAKOMCTBA C BBIJIAOIIMMUCS OTKPBHITUSIMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHHSI AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHUM, pelieHrs] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBaHUS OMOJIOTUYECKUX
O0OBEKTOB U MPOLIECCOB;

BOCIHUTAaHHUE y 00YYaIOIIKXCS [IEHHOCTHOTO OTHOIIEHMS K KUBOM MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (HOPMUPOBAHNUE 3KOJIOTUUYECKOH,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuobpeTeHrue  OOyYaroIIMMHCS ~ KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOAOIIOIL30BaHUN (COONIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrnieueHrne O€30MaCHOCTH KHU3HEACSITEILHOCTH B YPE3BBIYAMHBIX CHUTYaIHsIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/laHME€  YCJIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  OOyyarolUMUCs
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCJIEAYIOIIEMY TPO(PECCUOHATIBHOMY CaMOOINPEEICHUI0, B COOTBETCTBHM C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero o0miero oopasosanus, cocrtabisser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hefento), B 11 kinacce — 102 vaca (3 yaca B HeZleno).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(pUKU €ro COJAep KaHWs U HaNpaBIEHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsX CpPEIHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa3oBaHuUs.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaromMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeIeM Ha OCHOBE HMEIOIIMXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpatkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U X U3YY€HHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTb, U3MEHUYNUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, YKOCHUCTEMHBIMN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpPH3HAKH >XKHUBOTrO. JKW3HH Kak ¢opma CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [lnanupoBanume skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenos», «buocdepan, «Metoabl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METO MEYEHBIX aTOMOB, AU(PepeHInaNIbHOEe
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. IlIBann, M. lllneiinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «l3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona n e€ ponp Kak pacTBOpPUTENS, PEAareHTa, y4acTHe B CTPYKTYpPUpPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl OeiakoBOW Monekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



VYraeBoasl. MoHOCaxapu/bl, AUCaXapyuibl, OJIMTOCAXaPUAbl U MOJIHCAXAPUIbIL.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. OOmue CBOMCTBAa OMOJIOrMYECKMX MEMOpaH — TEKy4€eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnmpans. MectoHaxoxaeHue u ouonorudeckue ¢pynkmuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKHu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
cmpyKmypbol U OYHKYull OUOMONEKYN U UX Komniekcos. Komnviomepnolii ouzavin u
opeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHATIO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooBy, «CTpoeHre MOJIeKyn JUnuaoBy, «HyKIIeMHOBbIE KHUCIOTBDY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOB)Y.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0OeHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPHOTHUECKHUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€éunas aud¢ys3usi), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Huromna3ma. [luto3one. LluTtockener. [IBmxenne nurormiazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpOeHHE TpaHyJspHOrO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoorcu. Copmuposxka benkos 6 annapame Ionvoocu. TpaHcropt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U QyHKIIMA MHUTOXOHAPUU H TuiacTui. llepBudnble,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKH.
Axmumnogvle KOMNOHenmbl HeMmblueunblx Kiemok. MukpotpyOouku. KneTouHslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopnvle Oenxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOlU 00040uKu 6 Mmumose. AHoepHbiil
MpaHcnopm.

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

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DJYKapUOTHUECKOW KIeTKm», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UWTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreTudeckoe oOecnedeHue KieTku: mnpeBpauieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CreToBas u TeMHOBas daszpl. Pomoodvixanue, Cs., Cq. u CAM-munuol
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pasnoo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIME OaKTepuH, >XKele300aKTepuu, cepoOaKTEepuH, BOJOPOAHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ THMKOINM3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpertsr: k. Ilpuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

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

Jlabopatopnass paGora «CpaBHeHue mpolieccoB  (OTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBEHHOW mHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Perynsiusi akTUBHOCTH I'€HOB Yy mpokapuoT. ['mmotesa
ornepoHa (d. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCNpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekeTouHnble (hOPMBI )KU3HU U 00UTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbBIC U METUITUHCKUE TIPOOJICMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /. . IBaHOBCKUI.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekallmux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbii cunres JIHK — pemmkanwmsa. [Ipuanuner pervmkanumn JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIECIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne ximetkn — wmutTo3. CTaguM MHUTO3a MU MPOUCXOJAIINE B HUX
npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHUe
MHTO3a.

Perynsiumss mutotndeckoro nukia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMUKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HaOmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GyHKUMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KOoNOHUAIbHBIE OPTAaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAsi, IPOBOJMAIIAsl, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHEH B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyXHbI M BHYTpeHHHU cKeneT. CTpoeHHE u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble Kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
’KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b TOJIOCTH T€Ja C KPOBEHOCHOM U BBIIETUTEIBHON cucTEMaMu. Briienenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINMX. 3aluTa Yy MHOTOKJIETOYHBIX PAaCTEHUH.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crieruduIec KU
UMMYHHTET. Teopusi KiIoHalIbHO-celekTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte uM  perymsiqus 'y OpraHusmoB. Pazmpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3gpakuMoCTp W peryidanus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBsA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ unoranamo-runoduzapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET 4YeOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucrteMay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue mninaHapumn», «BHyTpeHHee CTpoeHue HOKIEBOro uepssi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOIpENapaTbl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE IS IEMOHCTPAIMH MTOYBEHHOTO W BO3IYIIHOTO MUTAHUS PACTEHUH,
pacIIeTuIeHus KpaxMaiia U OelIKOB Mo/ IeicTBHEM (epMEHTOB, 00OPYAOBAHHE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3jInYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  O6ecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [loBenenue xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii cMbICI
M€Ho3a M IIOJIOBOTO Ipolecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue ¥ pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHATIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObl
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiaika OpraHoB M TKaHEH U3 3apOoIbIIIEBBIX JUCTKOB. B3auMHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuonaneuelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOE€ 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PEryJIINU POCTa KUBOTHBIX U yenoBeka. CTaiuu MOCTAMOPUOHAIBHOTO PAa3BUTHUSA
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B Mpolecce Mehosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsilui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersrl: C. I'. Hapamun, X. [lInemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3onay, «OCHOBHBIE CTaguud OHTOreHe3a», «llpsamoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHMKI MXa», <« KHU3HEHHBIM  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpenapaTax.

IIpakTnueckass padora «BbIABIEHME NPU3HAKOB CXOJCTBA 3aPOIBILIECH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTUS TEHETUKHM Kak Hayku. Paboter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKUE MOHSITUSL U CUMBOJIBL. [ 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOABI  TE€HETUKU:  THOPHIOJOTMYECKUN,  IUTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuasi paGora «Jlpozoduna Kak OOBEKT TE€HETHUYECKHUX
WCCIIEOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH
eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJoOBaHUsI ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUS.

CuerieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI aJulenu3M. B3anMoAenCcTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

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

Tabmunps! u cxemsl: «IlepBblil 1 BTOpo# 3akoHbl Mennens», « Tpetuil 3aKoH
Menpnens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe noOMHUHUpPOBaHHEY,
«CrernyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTnka momay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeInu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CILEIJICHHOTO HACIIENOBAaHUS MPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydueHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuaiimoHHbBIN
psin u BapuanmonHas kpubas (B. Moranmncen). CpoiicTBa MoAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUNTHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAs.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 W TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIbl MyTalnuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
HUToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE U MOJOBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. Y. BaBuiios.

Tabmuubr w  cxembl: «Bumpl wu3mMeHumBoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE W TepOApHBIE HK3EMIUIIPHl KOMHATHBIX PAacTEHHI,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
O00Ne3HH 4YelnoBeKa. boJie3HW C HacleCTBEHHOM NPEenpacroioKEHHOCTBIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00yieBaHUN 4YenoBeka. MeauKo-TeHETUYECKOe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE acHEKThl UCCIEIOBAHUN B
00JIaCTH peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3y4EHUS! TEHETHKHU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanyss W CEJEKUHUs. 3apOXKICHUE CENEKIMH U JIOMECTUKAIINH.
VYuenne H. WM. BaBunmoBa o IleHTpax MNpoOUCXOXKIEHUS U MHOTO00pa3us
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanne
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThI.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[lonyuenne IIOJINTUIONIOB. BnytpuBunosas rUOpUI3ALIHSL.
bnuszkopoacTBeHHOe  cKpeluuMBaHue, uiau  uHOpuauHr.  HepoactBenHoe
CKpelllMBaHue, WM ayTOpuauHr. I'erepo3uc m ero mpuuuHbl. VcnonbzoBanue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUH U )KUBOTHBIX. «3e1éHas
DesonoyuUsy.

CoxpaHEeHHE M WM3Yy4YEHUE I€HETUYECKHUX PECYpPCOB KYJBTYPHBIX PAaCTEHUN U
UX JUKUX poauM4ed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2EHeMUYECKUMU PEeCYyPCamu CelbCKOXO3AUCMBEHHbIX U NPOMbICIOEbIX HCUBOMHBIX
8 YeJAX YIYUUEeHUs CYWecmEyIouWux U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCIe008AHUI,
nepeoosvix uoeti U NepCnekKmueHbIX MexXHOI02Ul.

JleMoHCTpauun

[loptpersr: H. W. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOpa3usl KyJIbTypPHBIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoppl cenekuumn», «OTaanéHHas rudpuauzanus», «MyTrareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOJbl M JIOCTHUKEHUS CEJIEKIIMM PACTEHHA H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHonorui. [Ipons3BoacTBo 6enka, aMUHOKUCIIOT ¥ BUTAMHUHOB.

Co3naHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxeHepus. MeTonpl KyJbTypbl KJIETOK W TKaHEW PACTEHUU U
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue TramioujoB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg WHXKeHepus. VCKyCCTBEHHBIM CHHTE3 T'€Ha U
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUAarHocTHKa. MeTaOOoJOMHBIM aHaiau3, TEHOLEHTPUYECKUM aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
MIPOU3BOACTBEY, «KieTouHas nHxkeHepus», «I'eHHass HHXXEHepUs».

JlabopaTtopHnasi pabora «/3ydeHue 00beKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:xxneHue W pa3sBUTHE 3BOJIONMOHHBIX NpeACTABJICHHMN B
omnoJiorumn

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u HaydHas aesrensHocTs Y. JlapBrHa.

JIBroKy1IME CUIIbI HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pa3MHOXXEHHUSI OpPraHM3MOB, HACJEICTBEHHAs M3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpau

[Toptpetsl: Apuctotens, K. Jlunnenr, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. U. HImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «MexaHusm QopMupoBaHus
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThbl», «[1opopl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOr0 pPa3HooOpazus M CTPYKTypbl Homyssiiuil. M3menenue
reHo()oH/a TOMyJALMA KaK »3JIEMEHTApHOE DBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid reHOB —  ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. JIDggexm oOymuinounozco eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMiA:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopmMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIMIA
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HUKHOBEHHE W 3BONIOLUS COLMAIBLHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
dbusnonoruyeckue, - OMOXMMUYECKHE,  TOBeAeHYeckne.  OTHOCHUTENbHOCTh
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpo3BOIOIMH. M3omsmus — xiroueBod ¢akrtop BuaooOpazoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHus: 6rMopa3zHo00pa3usi. MUKPOIBOIIOLUS U KOIBOJIOLHUS MMAPA3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHnas
CTPYKTypa BUAa», «Cxema NmposiBIeHus1 3aKoHa Xapau—BaiinOepray, «/IBuxyiue
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«leorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TOOpa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHUE,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTHY», «Kputepun Buaa», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BpisBlIeHHE HW3MEHYMBOCTH Yy OCOOEH OJHOTO
BHUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUJOB IO MOP(OIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  uM3ydeHUs MakKpoldBoOIUHU. [lameoHToNOrMyYeckue MeTOAb
uzydeHus: oHBomonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBodronuu. CpaBHeHHe GIOpBl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKHe U CPABHUTEIbHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKME  METOJbl  M3YyYEHHsS]  DBOJIIOILUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bosonnu. AjnanTuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUkW», «buoreorpapuueckue 30HbI 3emumn», «/lpei) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBbIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH IBOJIFOLIUNY.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble rUmoTe3bl NPOUCXOXKIAEHUS >KU3HM Ha 3emie. AOUOreHe3 M
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapwuna, Tunoresa nepBudHoro oyiaroHa JIx. XomneitHa, TeHeTHUECKas TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopust 3emuin ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHMYECKHE
octaTkd. ['eoxponomorus u e€ w™eronpl. OTHOCUTENbHAE U aOCOJIOTHAs
reoXpoHOoJorus. I'eoXpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HYKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTIIEHKN KaK aHaJIOT MEepPBhIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX IPYNI MHOTOKJIETOUHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycioBUs U BIMSIHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel kmnaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYNIbI OPTraHU3MOB.

JemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwu, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie!l u cxemsl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema XKuUBOW mNpuUpoabl», «CTpoeHue BUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbIey,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
NaJIC030MCKOM 3pe», «Pa3BuTHE KNU3HU B ME3030MCKOU 3pe», «Pa3BuTue Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, YyYejla NTHLl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHuto abMOT€HHOTO CHHTE3a OPraHUYECKUX COSAMHEHUN B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydeHne O0COOEHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «M3yueHre oCOOCHHOCTEW CTPOEHMS TTO3BOHOUHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIbHOU
CUCTEMBI.

JBrkymue cuiibl ((hakTopbl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — - 0OMME  MPENoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. YeloBeK HEaHAEePTAIbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTa. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yejaoBeka. MyTalmoHHBIN mponiece u nosumopdusm. llonynsaimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [lonarue o pace. bousbline pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3uarcko-amepukaHckas). BpeMss u myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpY)Karolehd Ccpeipl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJISIIUi. broconuanbHble UCCIEIOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsiHBI», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3ey,
«PynuMeHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3a), « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITanbl SBOJIOLUHN YEIOBEKa», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaxX0IOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEITh
yepena uYeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
ITUMITaH3€e, MOJIEJIN TOpca MPEIKOB YeIOBeKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOEHHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSAMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HAOPTraHU3MEHHBIX CUCTEM C OKpY:Kaloe cpenoii

3apoxaeHue U pazButue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKPYXKAaIOIIEH CPeIbl: JTOKAIbHBIN, PETHOHATBHBINA 1 TJIOOATBHBIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmunpr u cxemsl: «Pazgensl skonorum», «Metoasl skonorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak bskojorumdyeckuii (akrop. [eiicTBue TemmepaTrypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJgHOTO OanmaHca. Knaccudukanusi pacTeHHil O OTHOIICHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
riiyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumMuyeckue
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJM4yHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (axTopHl. Bunpr  OMOoTMYECKMX ~ B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OpPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl u cxembl: «Jkonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «Du3HONIOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBOY, «llapasutusm», «KoHkypenmus», «CuMOu03»,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIIOOUBBIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJIJIEKIIMHA >KHBOTHBIX, OOUTAIONINX B Pa3HBbIX cpeax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTCHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIONIUX B PA3TUYHBIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBiIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH pAaCTECHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUA0B U NMOMYJISAIMH

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIIUY. [Honynsiius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpenbl, Pu3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJISIUU: YHUCICHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMuKa MOMyJAUUA U €€ peryidanusa. bUoTHUYeCKUi TMOTEHIMal MOMYJISIY.
MoaenupoBaHue TMHAMHUKHA TONYJISIIAK. KpHuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarue o0 sKoJorMYecKOd Huile Buaa. MectooOuTanue. MHoOroMepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTEruu. JKOJIOTUUYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXxembl: «JKOJOTHYECKHE XapAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyiasinum», «CKOpPOCTh  3aceleHus MOBEPXHOCTH  3€MJIM  Pa3JIUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoOneHus ceMsH  pacTeHHUH K
PacCeNICHUIO».

Tema 9. Ikos0rust coo0IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMu B OUOIIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAJIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certd. AOHOTHYECKHE OJOKHU
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpouixu. Dayxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU 3KOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEHIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIUN U YKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTo1010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYNIBl OPTAaHU3MOB B JKOCHCTeMe», «KpyroBopoT BEIIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9KocucTemMa 03epay», «ArpoueHos», «KpyroBopor BEHIECTB M IMOTOK
SHEPruM B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MITHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TIOUMEHHBIN JIyT, 03€pO, 00JIOTO)».

IKCKYypcHsl «IJKCKypcHsl B arposkocucteMmy (Ha Mojie WiIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuil o ornocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio0abHOM 3KOCcUCTeMbI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIeCa, BICOKOTOphs. Kinmar, pacTUTENbHBIN U JKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emmm», «KpyroBopoT azota B MpUPOAEH,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnu», «TyHapay, «Talra», «Cmemanubiii gec», «lIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuii gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnousbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPaCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansemblie npupoaneie Tteppuropun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEOBEUECTBA W TMPUPOJIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeri u
KOHKYPEHMOCnocoOHotl dHepeemuke. buonocuueckoe paznoobpasue u buopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoGbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arps3HeHHEe  aTMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHoil KHUTH perHoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OoOyJaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsA: JIMYHOCTHBIC,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHbL O0YYAIOIIUXCS PYKOBOACTBOBATHCSI B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMbI MO0 OMOJOTHUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAaMOBOCIHUTAHUSI U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpaAULMSAM MHOTOHAILMOHAIBLHOTO Hapoja Poccuiickon dDepepanuu, MpUpose U
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUSI:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYWUTHIBATh B CBOMX JECUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MNpH OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEPE]
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/E;

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

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



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

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TPaBWJI WU HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHUIYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYJly, OCO3HaHHUE IEHHOCTH MacTEPCTBA, TPYA0I00HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKM 1EJIeCO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
peuieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
aKOoCcucTeM, brochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUIEHHUS, SIKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIbTYpPhl KaK CpeICTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTb PeCcypCHble  NpoOJIeMbl  Pa3BUTHUS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYCHUM OWUOJOTHYECKUX B3HAHMM B MEIAX
NOBBIIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

NOHUMAHUE CYIIHOCTH METOJOB MO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMNpPephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAaYuMMble i1 (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyYarOUIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JAcHCTBHS (IIO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpEAHEro OOLIero
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHble PE3yJbTaThl OCBOCHMSI MPOrpaMMbl CPEIHEr0 OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHHHM 3HAHMM NPUEMBI JIOTMYECKOTO MBILUICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3a]aBas IapamMeTpbl M KPUTEPUH HUX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS] B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  NPOTUBOPEYMU  PA3HOrO  pOJAA,  BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKHU MOCIEACTBUI AEATEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U MTPOEKTHOM €SI TEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpPETALMH, MNPEeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (OpPMyIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UpOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUS 3aJayd pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJICHANPABICHHBIA MMOUCK TEPEeHOca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIpPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B MHTepHeTre), aHaIM3UupOBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpMaIMKM, HEOOXOIUMOM JIJIsl BBIMOJIHEHUS yUCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduku, AUarpaMMbl, TaOIUIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpPEICTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSIBISATh YBAKUTEIHHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAaHAHOW W UHAMBUIYATbHON
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJOT0 4JIeHa KOJUIEKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJIOIO YYaCTHHKAa KOMAaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHWUH II€JEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYyIHUpPOBATH COOCTBEHHBIEC 33J]a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTCHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX IPOLECCOB, WX pe3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMM HayYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUIA 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buomorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOPETYJISIHUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — 0 1meHTpax
MHOTOOOpa3usi W TPOUCXOKICHUS  KYJbTYPHBIX  pPAcTEHUMU),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJb3yEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
MPOIIECCOB: OOMEHA BEHIECTB (METa0OJIM3M), MPEBPAILCHUsI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMH, MEXAY CHCTEMaMU OPraHoB M HMX (YHKIMSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMYHUTENbHbIE NMPU3HAKU JKUBBIX CUCTEM, B TOM UHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHBIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu pabote ¢ ydeOHbIM U J1a00paTOPHBIM 000PYA0OBAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOAMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMNPABICHHOE W3MEHEHHE T'€HOMa M CO3JaHhe TPaHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3MMCTBA, MUILEBOI MPOMBIIIICHHOCTH, YTIIyOIsITh MMO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
K1acce NOJIKHBI OTPAKATh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBeuecTBa, a TakKKe B PEUIEHUU BOIPOCOB PAIMOHAIBHOIO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONMpENENECHUs] W IOHMMAaHHWE CYIIHOCTH OCHOBOIIOJATaloMMX OHOJOTHYECKHUX
TEPMUHOB M TOHATHM (BHI, dKOCUCTeMa, Ouocdepa), OHOIOTHUYECKHE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAaMU  HAYyYHOTO  TO3HAHUA,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM M Ouochepbl, CTaOUIM3UPYIONIIETO, JIBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYWTEIbHBIE  TPU3HAKKH  JKUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEUYECCTRA,;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPAaTOPHbIE M MpaKTUYECKHe padoThl, cOOJ0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B Yy4€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIAX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEITHCKOTO XO35SHCTBA, MHUIICBOU
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccnrt U MPOJOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIET0 00Opa3oBaHusI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM (nudpossbie)
Ne n/m Kontpoabnbie | IpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBbIe CHCTEMBI M UX U3YyYCHUE
3 buonorus knetku 2 0.5
4 XuMUYecKasi OpraHu3aIusl KICTKH 10
3) Crpoenne U QyHKIIUH KICTKH 8 2
6 OOMeH BeleCcTB U NPEeBpallleHUE SJHEPTUHU B 9 1
KIIETKE
; Hacnencreennas nuagopmanus u 9 05
peanuzanus €€ B KIETKe
8 Ku3HEHHBIN UK KISTKU 6 1
9 Crpoenne U GyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOMXkeHMe U pa3BUTHE OPTaHU3MOB 8 1.5
11 'eneTrka — HayKa O HACJIEICTBEHHOCTH U ) 0.5
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eHeTnka yenoBeka 3 0.5
15 Cenekiusi opraHU3MOB 4 1
16 buorexHonorust u cuHTeTUYECKAsk OHMOIOTHUS 4
17 PezepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie | IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypchl
1 3apoxIeHue U Pa3BUTHE IBOITIOIIMOHHBIX 4
MIpe/ICTaBICHUI B OMOJIOTUN
2 MuxkposBontonus 1 €€ pe3yJIbTaThl 14 2
3 MaxposBOIIOIHS U €€ PEe3yIbTaThI 6
[TpoucxoxaeHre u pa3BUTHE KU3HHA HA
4 p A p 15 1.5
3emuiie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHHSIX
6 OpPraHU3MOB M HAaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
OpraHu3msl 4 cpesja 0OuTaHUs 1.5
DKOJIOTHS BUJOB U MOMYJISIIIUI 0.5
DKosorus cooOIIecTB. DKOIOTHIECKUE
9 H 12 0.5
CHCTEMBI
10 Bbuocdepa — riobanbHast sKkocucTema
11 UYenoBek u OKpyxarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTejibHbIE

pecypchl

buonorus kak KoMIjaeKcHas HayKa U Kak
4aCTb COBPEMCHHOI'O O6IJ.[€CTBa

JKuBbIe CHCTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3anus )XUBbIX CUCTCM

I/ICTOpI/IH OTKPBITHUA U U3YUCHUSA KIICTKH.
Knerounas TCOpHUA

Meroasl MOJIEKYJIIPHON U KJIETOYHON
6uosoruu. [IpakTnueckas padora
«VM3ydyeHue MeTo/10B KJIETOYHOH OMOJIOTHH
(xpomarorpadusi, snexrpodopes,
muddepeHnmanbHoe EHTPUGYTUpOBaHUE,
[I1IP)»

0.5

XUMHUYECKUNA COCTAB KIIETKHA

MI/IHepaJ'H)HBIe BEIIECTBA KIIETKH, UX
Ouosoruyeckas poib

Opranudeckue BelecTBa KJIETKH — OEJKH.

JlabopaTtopHas padota «OO0Hapyx)eHne
OCJIKOB C MIOMOIIHIO0 KAa4€CTBEHHBIX
peaKuuii»

0.5

CgoiicTBa, knaccudukanys 1 GyHKIIUHA
OeNKoB




OpFaHI/I‘ICCKI/IC B€IICCTBA KJICTKHU —

10
YIJI€BOABI

1 Opranuyeckue BellecTBa KIETKH —

TN B
Hyxkneunossie kucnorsl. JJHK u PHK.

12 JIaGoparopHas pabota «MccnenoBanue 05
HYKJIEMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenne u pynkiun ATD. Ipyrue
nykieosunrpudocdarsr (HTD)

14 CexBenuponanue JIHK. Meroast
F€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTo1bl CTPYKTYpHOH OHONIOTHH

16 Tune! knerok. [Ipokapuornyeckas KieTka
CrtpoeHue 3yKapuOTHYECKON KIIETKH.

17 [IpakTuueckas padbora «3y4yeHue cBONCTB 0.5
KJIETOYHOW MEMOpPaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTKH
OnHoMeMOpaHHbIE OPTraHOU bl KJIETKH.

19 [IpakTuueckas padora «13yuyenue 05
JIBYDKEHUS LIUTOIIa3Mbl B PACTUTENIBHBIX
KJIETKax»

[TosryaBTOHOMHBIE OpraHOUBI KIETKU:

20 MUTOXOHAPHH, TUIacTH IbL. JlabopaTopHast 05
pabota «/ccienoBanue miaa3Moian3a u '
JETIa3MOJIN3a B PACTUTENBHBIX KJIETKAX)

21 HememOpanHbIie OpraHouIbl KIETKH

22 Crpoenue U GyHKIUH s1Ipa




23

CpaBHHTENBbHAS XapaKTEPUCTHUKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3ydenue cTpoeHHs KJIETOK Pa3IMIHBIX
OpPTaHU3MOBY

0.5

24

AcCUMWISIIIAS U TUCCUMMIISALIUS — JBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiectB. JlJaboparopuas pabora
«M3y4yeHne KaTaTuTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WK
KaTasiasbl)»

25

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOr0 MeTabonu3ma. JlabopaTopHas
pabota «M3yueHue pepMEeHTaTUBHOTO
pacuieIUIeHHs IIEPOKCHUIA BOAOPOAA B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX)

0.5

26

benku-akTuBaTOPHI ¥ OEIKU-UHTUOUTOPHI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunTe’

29

Xemocunres. JlaboparopHas paboTa
«CpaBHeHue nporeccoB (poTocuHTE3a U
XEMOCHHTE32)

0.5

30

AHa’poOHbBIe OpraHu3Mbl. Buasl OpokeHusl.
JlabopaTtopHas pabota «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U TBIXaHUS»

31

AdpOoOHBIE OPraHU3MBbl. JTaIbI
SHEPreTHYecKOoro oOMeHa. JHeprus
MEMOpPaHHOTO I'paIneHTa IPOTOHOB.
Cunte3 AT®: Pabora nporonnoit ATD-




CHHTAa3bI

O060011eHrEe ¥ cucTeEMaTh3alus 3HaHUH 110
Teme "OOMeH BEIeCTB U MPEBpaICHUE

32 sHepruu B kieTke" / KonTpoasHas padora
o Teme "OOMEH BeIeCTB U MPEeBpalleHre
SHEpPruu B KieTKe"

33 Peaknum MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — MatpuuHbii cuate3 PHK

35 Tpancnsamus u e€ 3tarnbl

36 KoaupoBanue amunokucior. Ponb
prubocoM B OMocuHTE3€e OenKa

37 Opranu3zaiys reHoma y IpokapuoT u
3yKapuoT

38 MosnekynspHble MEXaHU3MBbI SKCITPECCHH
TE€HOB Y 9YKapuOT
Bupycbl — HeKJIeTOUHBIE POPMBI KU3HU U

39 oOnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «CoziaHue MOJeNu BUpyca»

40 BupycHsbie 3a00neBanms 4eI0BEKa,
YKUBOTHBIX, PACTCHUI

41 HanorexHomornu B OMOJIOTHH U MEIUITNHE

42 JKU3HEeHHEIN IUKIT KIIETKH

43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JIaboparopHas pabota

44 «M3ydeHre XpoMocoM Ha TOTOBBIX 0.5
MHUKpOTMpernaparax»»

45 JleneHue KICTKH — MHTO3




THIIBI KJIETOK. KapI/IOKI/IHCS U IUTOKHUHES.
PGFYHHHI/IH JKH3HCHHOI'O IUKJIa KJIICTOK.

46 JlabopaTopHas pabora «Habmronenue 0.5
MHTO32 B KJIETKAaX KOHYMKA KOPELIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»
O06o00mieHne 1 cucTeMaTu3alys 3HaHUH 110
temaMm "HacnencTBennas nHpopmanus u

47 peanu3zanus ee B kieTke", "Ku3HeHHbIi
ki kiaetkn" / KoaTponbHas padoTa mo
teme "Peakiiuu MaTpu4HOro cuHTesa"

48 Opranusm Kak eIuHOE 11EJI0e

49 Tkanu pacrenuii. JlJaboparopuas padota 05
«M3ydyeHne TKaHEN paCTEHUI» '
TkaHM KUBOTHBIX U YEIOBEKA.

50 JlaGopatopHnas pabora «3yueHue TkaHei 0.5
KHUBOTHBIX)»
Opransbl. Cucremsl opraos. JlaboparopHas

51 pabota «/3ydyeHue opraHoB I[BETKOBOT'O 0.5
pacTeHus»

52 Omnopa Tena opranu3mMoB

53 JIBM>KeHHE OpraHU3MOB

54 [Iuranue oprannu3zMoB

55 ITuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TuimeBapuTenbHas cucTemMa 4eaoBeka

56 JlpIxaHue opraHu3MoB

57 JIbIXaHue MO3BOHOYHBIX JKUBOTHBIX U
YeJI0BeKa

58 TpaHcnopt BemecTB y OpraHu3MoB




KpOBeHOCHaﬂ CHUCTEMaA ITO3BOHOYHBIX

59 KUBOTHBIX U YEJIOBEKa
60 Brinenenue y opranu3zmMoB
61 3ammTa y opraHu3MOB
62 NMmyHHas cuctema yeinoBeka
63 PaznpaxxumMocTs u perynauus y
OpraHU3MOB
64 ['ymopanbHas perymsius 1 SHIOKpUHHAS
CUCTEeMa KUBOTHBIX U YEIIOBEKa
65 @DopMbl pa3MHOKEHUSI OPTraHU3MOB
66 [TonoBoe pa3MHOXeHHE
67 Meiio3
I'ameTorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JlabopaTopHas pabota 05
«M3yueHne cTpoeHus MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpOIIpemnapaTax»
69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3
20 3aknajika OpraHoB U TKaHEU U3
3apOJIBIIIEBHIX JTUCTKOB
PocT u pa3BuTHE KHBOTHBIX.
71 JlabopaTtopHas paborta «BrisiBieHue 05
MPU3HAKOB CXOICTBA 3apOJIbIIICH
MTO3BOHOYHBIX )KHBOTHBIX)
PazmHoOXeHUE U pa3BUTHE PACTECHHUIA.
72 JlaGoparopHas pabora «CTpoeHue opraHoB 0.5

Pa3MHOKCHH A BBICHIUX paCTeHHﬁ))




73

O06001IeHre 1 cucTeMaTU3alus 3HAHUI 110
teme "CtpoeHue u QyHKIIUHA OpraHu3MoB" /
Kontponbnas padota nmo teme "CTpoeHue u
(GbyHKIMH OpaHU3MOB"

74

HcTopust CTaHOBJICHUS ¥ Pa3BUTHSI
ICHCTUKHU KaK HAYKH. OCHOBHBIE ITOHATHUA U
CUMBOJIBI TeHeTUKH. JlabopaTopHas pabota
«/lpo3oduna kak 0OBEKT TeHETHYECKIX
HCCIIE0OBAHUI»

0.5

75

3aKOHOMEPHOCTH HACIEAOBaHUS
IpU3HaKoB. MoHOruOpuaHOE
ckpeuuBanue. [IpakTuueckas padbora
"HN3yuenue pe3yabTaToB MOHOIMOPUHOTO
CKpeUMBaHus y Apo30duibr"

0.5

76

]_II/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI MOHOFI/I6pI/I,[[HOFO
CKpCIINBaHUA

77

Ananusupyroniee ckpeniuBanue. Hermonnoe
JOMHUHHUPOBAaHHE

78

JIMrnbpuiHoe CKpeuBaHme.
[IpakTuueckas pabora «13yuyenue
pPe3yIAbTATOB TUTUOPUIHOTO CKPEIINBAHUS
y 1p030(UITBI»

0.5

79

[{uTonornyeckre OCHOBBI TUTHOPUTHOTO
CKpEIIMBaHUS

80

CHGHH@HHO@ HaACJI€A0BAaHUEC ITPU3HAKOB

81

XpoMOCOMHas TEOpHsl HACTIEICTBEHHOCTH

82

T'enetnka noia

83

I'emoTnn kax OEJI0CTHasA CUCTEMA

e




84

['eneTnyeckunii KOHTPOJIb PA3BUTHS
pacTeHHUiA, )KUBOTHBIX U YeJIOBeKa

85

MN3MeHuYnBOCTD MpU3HAKOB. Buibl
U3MEHYUBOCTH

86

MopaudukamoHHass K3MEHYUBOCTh

87

BapuaunoHHbI psia U BapUallMOHHAS
kpuBas. JlaboparopHas padora
«HMccnenoBanue 3akOHOMEPHOCTEN
MOTU(UKATMOHHONW N3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»

0.5

88

I'enoTunmyeckas N3MEHYNBOCTb.
KombOuHaTuBHAS H3MEHUNBOCTE

89

MYTaIII/IOHHaﬂ U3MCHYUBOCTB.
[IpakTuueckas pabora «Myrtauuu y
Ipo30(uis! (Ha TOTOBBIX
MHUKpOITpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAllMOHHOT'O IIpOLECCa.
ONUreHeTuka 1 SIUT€HOMMKA

91

O06o011IeHre 1 cucTeMaTH3aIMs [0 TeMe
"I'eHeTHKa - HaAyKa O HACIEICTBEHHOCTH U
M3MEHYHMBOCTH OPraHUu3MOB" /
KonTponbhas pabora no teme "I'enetnka"

0.5

92

I'enetnka uenoseka. [IpakTuueckas padora
"CocTaBlleHHE U aHAJIN3 POAOCIOBHOMN"

93

MeTtoasl MEIUIIMHCKON T€HETUKU

94

3HayeHne MEIUIIMHCKON TCHETUKHU B
MPEAOTBPAIIEHUN U JICUCHUH TeHETHICCKUX

0.5




3a00/1€BaHNH YEeI0BEKa

OCHOBHBIE TIOHATHUS CEJIECKIIUHU.
JlaGopaTopHas pabora "M3ydeHue copToB

% KYJIbTYPHBIX PACTEHHH U IOPOJI AOMAITHUX 1 05
KUBOTHBIX"
MeToapl CEeNeKIIMOHHOMN pabOoTHI.

96 Jlaboparopuas padota "M3y4ueHrne MeTOI0B 1
CEJIEKLIMM pacTeHui"
JIOCTHKEHHUSI CEJIEKIIUU PACTEHUN U

97 KUBOTHBIX. [IpakTHueckas padora 1
"[IpuBuBKa pacreHuii"

08 Coxpanenue, n3ydeHHe 1 UCIIOIb30BaHUE 1 05
TCHETHYECKUX PECYPCOB
buoTexHoorus kak Hayka u OTpacib

99 npou3BoJicTBa. [IpakTryueckas pabora 1
"N3yuenne 00beKTOB OMOTEXHOIOTHH"

100 OCHOBHbBIE HaNpaBJIEHUs] CHHTETUYECKHUH 1
Ouosiorun

101 XpOMOCOMHas1 U TE€HHasl NHKEHEPUs

102 MeaunuHcke OMOTEXHOJIOTHI

OBLIEE KOJIMYECTBO YACOB I1O0 102 135

[NPOT'PAMME




11 KJIACC

KosunyecTBo 4acos DJIeKTPOHHbIE
Ne ara udposBbie
/i Tema ypoka Beero KonrTpoabubie | IlpakTuueckue ilsyqe}mﬂ :)lﬁl()l:lI;OBaTeﬂbHLIe
padoThI padoThI pecypenI
1 OpontonmonHas Teopus Y. Jlapsuna 1
5 JBHoKyIlMe CHIIbI 3BOJIFOLMHA BUIOB 1O Y. 1
HapBuny
3 Bboprba 3a cymiecTBoBaHHE, €CTECTBEHHBIH 1
U UCKYCCTBEHHBIN 0TOOD
4 dopMupoBaHUEe CUHTETUYECKON Teopuun 1
IBOJIIOLIMH
5 OTaIbl 3BOJIOIIMOHHOTO MpoIiecca: 1
MHUKPO?3BOIIOLUSA U MAKPOIBOJIIOLIHS
5 [Torynsust — seMeHTapHas eAMHUIA 1
JBOJIIOLIMH
3aKOH F€HETHUYECKOT0 paBHOBeCHUS JIxk.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 05
pabota «BpIsiBIeHNE U3MEHYNBOCTH Y '
0co0ell 0IHOrO BHIa»
8 DneMeHTapHbIe PaKTOPHI IBOTIOIAN 1
9 O ekt ocnoparens. dpdexrt 1
OYTBUTOUHOTO TOPJIBIIIKA
10 Murpanuu. M3omsmum nomysiui: 1
reorpaduueckasi, OnoJIorundecKas
1 EcTtecTBeHHBIN 0TOOP — HANPaBIISIONTUN 1

(bakTOop IBOJIIOITUU




12

[TooBoit oT6OP

13

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOIIOIHH.
JlaGopaTtopHnas pabora «3yueHue
apoMop(}030B U UANOAAANITAUHN Y
pacTEeHU U KUBOTHBIX»

0.5

14

[Tpumeps! mpucmocobieHuit y
OpraHu3MOB: MOP(OIIOTHIECKHE,
¢usnonornueckre, ONOXUMHYECKHE,
noBenen4eckue. JlabopatopHast pabora
«[TpucrnocobiaeHus: OpraHu3MOB U X
OTHOCHTEJIbHAS [1eTIECO00Pa3HOCThY

0.5

15

Bupn, ero kpurepuu u CTpyKkTypa.
JlaGopatopHas paborta «CpaBHEHUE BUI0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

16

CrpykTrypa Buza

17

Bunoobpa3oBanue kak pe3ynbTaT
MHUKPO3BOIIOLUU

18

CBs3b MHKPO3BOJJIIOINUHA U SITUACMHUOJIOTUN

19

MaKpO3BOJ'IIOI_II/I$I. ITaneonToNMOrNYECKHIE
MCTObI U3YUCHUS 3BOJIFOITUN

20

BI/IOFCOI‘pa(bI/I‘{CCKI/IC MCTOIbI U3YYCHUA
9BOJJIIOIIMH

21

DOMOPHOIOTUYECKHE U CPABHUTEIHHO-
MOP(}OIOrHYECKHE METOIBI U3YUCHHUS
SBOJIIOLIUA

22

MonekynspHO-TeHETHUECKUE,
OMOXMMHYECKHE U MaTeMaTUYeCKre




MECTOJBI U3YUYCHUS 3BOJTIOIUN

23 OO011e 3aKOHOMEPHOCTH YBOJTIOIHH
24 AnanTuBHas paguanus. HepaBHomepHOCTD
TEMIIOB 3BOJIOLUU
o5 HayuHble runoTesbl NporCcX 0K ICHHUS
’KU3HU Ha 3emiie
26 JloHay4HbIe IPEACTABICHUS O 3aPOKICHUI
KU3HU
97 OcHOBHBIE TaIlbl HEOPTaHUYECKOU
IBOJTIOINH
28 ['unoTe3sl 3apoXKACHUS )KHU3HU
HcTopust 3eMi 1 METO/IbI €€ N3YUCHHUS.
29 JlaGopatopHas pabota «3yuenue u 05
OTIMCAaHNUE UCKOTIAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOBY
30 HauanbHble 3Tarns opraHn4eckoin
IBOJTIOIIAN
31 DBOJIOIHUS DYKapUOT
OCHOBHBIE ITAITBI BOJIOIUH
39 pacTuTensHOro Mupa. [IpakTrdaeckas 05
pabora «3yuenne ocoOeHHOCTEH '
CTPOCHHS PACTECHHUI Pa3HBIX OTJICIOB)
33 OCHOBHBIE ITAITBI BOJIOIIUN YKHBOTHOTO
MUpa
OBoJOLMS KUBOTHBIX. [IpakTHueckas
34 pabora «3ydeHne ocoOeHHOCTEH 0.5
CTPOECHUS TTO3BOHOYHBIX KHUBOTHBIX)
35 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U




nepuogam

MaccoBsle BBIMUPAHUA — DKOJIOT'HYECKHE

36 1
KPU3HCHI MTPOIILIIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUH KPU3HC, 1
€ro 0COOEHHOCTH
CoBpeMeHHas CUCTeMa OPraHUYECKOTO

38 Mupa. OCHOBHBIE CUCTEMATUUYECKUE 1
TPYIIbl OPTaHU3MOB
O06o0mIcHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
TeMaM "MUKpO3BOJIIOLUS U €€

39 pe3ynbratel”, "MaKkpOoIBOITIONUS U €€ 1
pesynbratel"/ KonTposnbHas paboTa 1mo
teme "DBosonus"

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEeKe 1

a1 PazButne npeacrasnenuit o 1
MIPOUCXOXKICHUN YEIIOBEKA
Mecto yenoBeka B CUCTEME
oprarmdeckoro mupa. JlaboparopHas

42 pabota «/3yueHue ocoOeHHOCTEH 1 0.5
CTPOCHHS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOKIICHHEM)

43 JIBr>KyIIIME CUITBI aHTPOIIOTEHE3a 1
44 CooTHOIIIeHHE OMOJIOTHYECKUX 1 1
COLIMANLHBIX ()aKTOPOB B AaHTPOTIOTCHE3E
45 OCHOBHBIE CTaIMM AHTPONIOTE€HE3a 1
46 [TaneoreHeTHKa M MaJeOr¢HOMHKA 1
47 DBOJIIOIHSI COBPEMEHHOT'O YETIOBEKA 1

48 Uenoseueckue packl. [IpakTuyeckas 1 0.5




pabota «3ydueHne sK0JIOrHYeCKux
aJlanTanui 4YeIoBeKa»

MexaucCIUuIIMHAPHBIE METOTbI

49 1
AHTPONOJIOTUU

50 3apoxICHUE W PA3BUTHE IKOJIOTHU 1
Metonsl sxonorun. JlabopatopHas pabota

51 «M3yueHne MEeToA0B SKOJIOTHUECKHUX 1 0.5
HCCJICIOBAHUI

59 3HaueHUe SKOJOTUUECKUX 3HAHUU AJIs 1
YenoBeKa

53 Dkonorudeckue GpakTopsl 1
AbGuotuueckue daktopbl. CBET Kak

54 sKkojoruyeckuit paxrop. JlaboparopHas 1 05
pabota «BbisiBIeHHE TPUCTIOCOOIEHUI '
OpPTraHU3MOB K BIIUSTHUIO CBETa»
Aobuotuyeckue daxropsl. Temmneparypa
KaK 9KOJOTHYECKUN (paxTop.

55 JlabopaTtopHnas pabota «BrisiBieHne 1 0.5
IpUCHoco0IeHUH OPraHU3MOB K BIUSHHIO
TEMIEPATypPhI»
AbGuotnueckue GpakTopbl. BrnaxHOCTh Kak

56 sKoJsoruueckuit gpaxrop. JlaboparopHas 1 05
paboTa «AHATOMHYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HBIX MECT OOUTAHUS»

57 Cpenpl 00uTaHUs OPraHU3MOB 1

58 Buonornyeckue putmMbl 1

59 XKuznenusie popMbI OpraHU3MOB 1

60 BuoTtnueckue akropsr 1




3HaueHre OMOTHUECKUX B3aMMOJIEHCTBUI

61 JUTSI CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTHYECKUE XaPAKTEPUCTUKU
HOIYJISIIIAH
OCHOBHBIC TIOKA3aTEIIN TMOMYJISIIHHN:

63 YHUCIIEHHOCTb, TIOTHOCTD, BO3pPAcTHAS U
10JI0Basi CTPYKTypa
OCHOBHbBIE TIOKA3aTEe/ M MOMYJIAIUH:

64 POXKIaEMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIHH

65 DKoornyeckast CTpyKTypa MOIyJISIuN

66 JluHaMuKa IOMYJISIAN U €€ peryIisius

67 KpuBsie pocTa 4uCIEHHOCTH TOMYJISIIIHH.
KpuBbie BbDKUBaHHMS
DKOJIOTHYECKAsT HUIIIA BAA.

68 JlaboparopHas padota «IIpucrnocobieHus 0.5
CEMsIH PaCTEHUH K PaCCEICHUIO»

69 Bu kak crucreMa TOoMmyIIsIuii

20 3aKOHOMEPHOCTH TTOBEJCHHS U MUTPAIIHit
JKUBOTHBIX

71 Co0011eCcTBO OPraHu3MOB — OUOIICHO3

72 DKocucTeMa KaK OTKPBITas CHCTEMaA

73 KpyroBoport BelecTs 1 MOTOK SHEPTUU B
9KOCHCTEME

74 OCHOBHBIC TIOKa3aTeIN SKOCHCTEMBI

75 DKOJIOTHYECKUE TTUPAMHUIBI




76

N3meHeHus cooOIeCTB — CYKIIECCUH

HpI/IpO,I[HBIe 9KOCHUCTEMBI. DKOCHUCTEMBI

" 03€p U peK. IKOCUCTEMbl MOPEN U OKEaHOB

78 [TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [Ipaktuueckas pabora 05
«3yuenue u onucanue ypooIKOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBHI OPraHu3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3JICHCTBUS 3arps3HEHUN

82 pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpraHU3MEHHOM, MOMYIISIIIUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — oOuienianerapHas 0060104Ka
3emiu

84 VYuenue B. U. Bepuasackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uochepsl

86 KpyroBopots! BeniecTs u
OMOT€OXUMHYECKUE ITUKITBI

87 3oHanbHOCTH OUochepbl. OCHOBHBIE
OMOMBI CyIIN

88 YceroiunBocTh 6rochepnl

89 DKOJIOTHYECKUE KPUZHUCHI U UX IPUIUHBI

90 BoszneiicTBue yenoBeka Ha Ouochepy




AHTpPONOreHHOE BO3JICHCTBUE HA

o1 PaCTUTENIbHBIN U )KUBOTHBIA MUP 1
92 OxpanHa npupo bl 1
03 OcHOBHBIE IPUHLIUIIBI YCTOWYHBOTO 1
pa3BUTHS YEJIOBEUYECTBA U IPUPO/IBI
PanmonansHoe MpUpoA0NOIb30BaHUE U
94 COXpaHEHHUE OHMOJIOTMYECKOTO 1
pasHooOpa3us 3emin
O06o0011eHHe U cucTeMaTU3alus 3HaHUuH 110
TeMaM "DKOJIOTHS - HayKa O
B3aMMOOTHOIICHHUSX OPTaHU3MOB JIPYT C
JIPYroM U HaJOPTaHU3MEHHBIX CUCTEM C
95 oKpykarotien cpenoit", "Opranu3msel u 1
cpena odutanus", "IKOIOTHS BUIOB U
nonyssus”, "IKonorus cooOecTs.
Okonoruyeckue cucremsl”, "buocgepa -
riobanbHas s3kocuctema” / KontponbHast
pabota o Teme "Dxoorus"
96 PesepBHblil ypok 1
97 PesepBHblil ypok 1
98 PesepBHblil ypok 1
99 PesepBHblil ypok 1
100 PesepBHbIil ypok 1
101 PesepBHbIil ypok 1
102 PesepBHbIil ypok 1
OBUIEE KOJIMYECTBO YACOB I1O0 102 75

[NPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpPEMEHHOI
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B IO3HAHWU 3aKOHOB MPUPOABI U
pelIeHUH KU3HEHHO BAXKHBIX COIMAIbHO-ITUUECKUX, SKOHOMUYECKUX,
9KOJIOTMUYECKUX IIPOOJIEM YEJIOBEUECTBA, a TAKXKE B PELICHUH BOIIPOCOB
PaIMOHaIBLHOTO IPUPOAOIOIF30BaHUsA, B (POPMUPOBAHUU [IEHHOCTHOTO
OTHOIIEHHUS K IPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOCKHBIX YUYEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHUU

Bnanenne cucremoir 3HaHMH 00 OCHOBHBIX METOJaX HAay4HOTO
[IO3HAHUS, UCIOJIb3yEeMbIX B OMOJOIMUYECKHX HCCIIEOBAHUSIX >KUBBIX
O0OBEKTOB M 3KOCHCTEM (ONHUCaHHE, HW3MEpEHue, MPOBEACHUE
HaOJt0/IeHnH); Ccroco0aMy BBISBIECHUS W OLIEHKH aHTPOIOTI€HHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpPMYIHpYS IIeNb HWCCIEAOBAaHUS, aHAJTU3UPOBAThH
MOJTyYCHHBIE PE3YJIbTATHI U JIEaTh BHIBOJIBI.

BbIsiBIeHHE 3aBUCUMOCTH  MEXIY HMCCIEIyeMbIMU BEJIMYMHAMM,
00BsICHEHUE TMOITYUYEHHBIX PE3yJIbTaTOB U (POPMYITUPOBAHHUE BBIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHHTHf/’I, TeopI/Iﬁ " 3aKOHOB

YMeHue BIaJeTh CHUCTEMOW OMOJOTHYECKHX 3HAaHWUH, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAONINE OWOJIOTHUECKUE TEPMHHBI U TIOHSTHUS
(>Ku3HB, KJIETKA, TKaHb, OpPraH, OPraHW3M, BHJI, TIOMYJISIIIMS, SKOCUCTEMA,
ouorieHo3, Omocdepa; METadOoIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHUTET,
OuvocuHTe3 Oenka, OWOMONMMMEPBI, JUCKPETHOCTh, CaMOpPETyJIsIus,
CaMOBOCIPOU3BEICHUE, HACJICICTBEHHOCTb, H3MCHYHMBOCTb,
SHEPro3aBUCHUMOCTb, POCT U Pa3BHUTHE);

Owosornueckre Teopuu: KierouHas Tteopus 1. IlIBanna, M.
[neiinena, P. BupxoBa; KJIOHAIbHO-CENEKTUBHOTO UMMyHHUTeTa II.
Opnux, U.J. MeunukoBa, XpoMOCOMHasi TEOpHUs HaciencTBeHHocTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, spomonnonHas

teopus Y. JlapBuHa, CHHTETHYECKas TEOPUA DBOJIIOLUM, TEOPHUS




antporioreHe3a Y. JlapsunHa; Teopus Oumoreoreno3a B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOTooOpa3us M MPOHCXOMKICHUS
KyJIbTypHbIX pactenuidd, yudenue A.H. CesepuoBa o0 nyrsix u
HampaBJIeHUsX 3BoJroIUH, yuenue B.W. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hs TOTOMKOB IEPBOTO MOKOJICHHUS, PACICIUICHUS
MPU3HAKOB, HE3aBHCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUJICHHOTO HAacJIeIOBaHUsI TPU3HAKOB W HAPYIICHUS CUEIJICHUs
resoB T. Moprana; roMOJIOrMYECKHX pSAJOB B HACJIEICTBEHHOU
n3menunBocty H.M. BaBwioa; renernueckoro paBHoBecHus JIk.
Xapnu u B. BaiinGepra; 3apogasimeBoro cxonactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Miomiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (Muaumyma FO. Jlubuxa, skojgormdeckoi mupaMuibl 4ucen,
OMOMAacChl U SHEPTUH);

runote3bl (koauepBatHo A.W. Omnapuna, nepBuvHoro Oynbona J[x.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

VYMmenue peiiaTb IMOHUCKOBBIC OuoJI0ruYecKUe 3aga4u,; BbIABIIATH
IMPUINHHO-CJIICACTBCHHBIC CBsA3U MCKIY HCCIICAYyCEMbIMU
OMOJIOTHYECKMMHU 06LeKTaMI/I, nponeccamMu M ABJICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIAATb I'CHOTHIIMYCCKHUEC CXCEMbl CKPCHIUMBAHHA JIA PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI ICPECHOCA

BCHICCTB U SHCPI'U B 9KOCUCTEMAX (I_ICHI/I IHUTaHWA, ITUIICBLIC CeTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3U  MEXJIYy CTPOCHHEM U
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAaMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; ATallaMH KJIETOYHOTO IMKJIA U KU3HEHHBIX
LMKJIOB OPTraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢GeHOoTUIIOM U (pakTopaMu Cpeasl OOUTaHUS,
IpoLeccaMi  SBOJIIOLMM;  JBIDKYHIIMMHM CHUJIaMH  AQHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIUYHBIX 3KOCHUCTEM U HPUCHOCOOIECHUSMH K HHUM

OpraHu3MOB

YMeHue BBIIENATh CYIIeCTBEHHBIE TPU3HAKH:

CTPOCHHS BUPYCOB, KIIETOK MPOKAPUOT U FYKAPUOT; OAHOKIECTOUHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB, OMOTCOIICHO30B, SKOCHCTEM H
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PAaCTCHUH,
JKUBOTHBIX, YCJIOBCKA, MPOLCCCOB KUBHCACATCIIbHOCTHU, NPOTCKAOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (Merabonu3M), HWHPOPMAUH W
MIpEeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO03a, Meio3a,
raMeToreHesa, A3MOpHUOreHe3a, HOCTAMOPHOHAIBHOIO  Pa3BUTHS,
pa3sMHOXEHHUs, UHIUBHYyalbHOIO Pa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUSA TI'€HOB, T€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
orbopa,  CTaOWJIM3HMPYIOLIETO,  JBIXKYIIETO ¥ Pa3pbIBAIOIIETO
€CTECTBEHHOI0 O0TOOpa; aJJIONAaTPUYECKOI0 M CUMIATPHUECKOTrO
BUJ000pa30BaHus; BIUSHUS JABHXKYIIMX CHJI SBOJIIOLIMM HA TFeHO(QOH]
MOMYJISIIMK; TPUCHIOCOOJIEHHOCTH OPraHu3MOB K Cpele OOuTaHws,
Yepe[oBaHMsl HANpaBICHUM 5SBOJIOLMHU; KpPYroBOpOTa BELIECTB U

IIOTOKA SHEPIUH B 9KOCUCTEMAX

Cq)OpMI/IpOBaHHOCTI) YMCHI/UI BBIACIATH CYIIIGCTBGHHI)IG HpI/I3HaKI/I
BUPYCOB, KIIETOK IIPOKapUOT U JYKAapUOT, OJHOKJICTOYHBIX MU
MHOTOKJIETOYHBIX OpPraHW3MOB, BHJOB, OMOI€OIIEHO30B M DKOCHCTEM;
0COOEHHOCTH IMPOIECCOB OOMEHA BEIECTB M IIPEBPAILCHHUS YHECPIHH B
KJIeTKe, (POTOCHHTE3a, IUIACTHYECKOTO W DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHUS, pPa3BUTHI U
Pa3MHOXCHHUS, UHIUBHIyaTbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3a),
O0pBOBI 32 CYIIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUI000pa30BaHUs,
MIPHUCIIOCOOJCHHOCTH OPraHUu3MOB K Cpefie OOWTaHWs, BIHSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTpOHOl"eHHBIX I/ISMGHCHI/Iﬁ B DKOCUCTEMaAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB W TPEBPAIICHUS SHEPTUH B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB PA3HBIX CHUCTEMATUYECKUX TPYIIL; B3aMMOCBS3U
OpPTaHU3MOB W cpenbl OOWTAHWS; €IUHCTBA YEIOBEYECKHUX pac;
HEe00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUS Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHS MPUPOIBI H

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OIEHUBaTh WH(POPMAIMIO OHOJOTHYECKOTO
COJIep>KaHUsl; MHTEPIPETUPOBATH ITUYECKUE ACMEKTHI COBPEMEHHBIX
UCCIeIOBaHUK B~ OWoNorMH,  MEOUIMHE,  OWOTEXHOJIOTHH,
paccMaTpuBaTh rI00aNbHBIC 9KOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

IIO3HUIIHIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

11

CoBpemenHass OMOJOTMS — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydyaemble UMM 1poOsiembl. DyHAaMeHTaJdbHbIE, NMPUKIATHBIE U IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OwWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYIHOU
kapTuHbel mupa. [Ipodeccun, cBsizanHble ¢ Ouonoruei. 3HaueHue OUONOTHH B
MPAaKTUYECKOW JIESITEIIbHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO3SIICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

JKuBble cucTembl Kak mpeaMer u3ydeHus ouosnoruu. CBOMCTBA KHUBBIX CHCTEM:
€IMHCTBO XUMHYECKOIO COCTaBa, AMCKPETHOCTh U IEIOCTHOCTh, CIOXHOCTh W
YIOPSIOYCHHOCTD CTPYKTYPBHI, OTKPBITOCTb, caMoOpraHu3aIys,
CaMOBOCITPOU3BEICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHHU3aIluM >KUBBIX CHUCTEM: MOJEKYISPHBINA, KIECTOYHBINA, TKAHEBBI,
OpraHU3MEHHBIH, MOMYJISIIMOHHO-BUIOBO, HKOCUCTEMHBIT
(buoreonieHoTuueckuii), OmocdepHsiid. IIporecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHBIE TPU3HAKU >KUBOTO. JKW3HB Kak (opMa CyIIECTBOBAHUS

MaTepuun

1.3

Mertoabl Ouonornyeckoil Hayku. HaOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMaruszanus, Mertaadanmu3. IloHsTme o 3aBUCMMOM ®  HE3aBUCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBeEpKa TUIIOTES.
HyneBast rumnore3a. Ilonstue BbIOOpKM U €€ goCTOBepHOCTh. Pa3bpoc B
O6uosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpnunHBEl HCKaXKEHUsT pe3yJbTAaTOB HKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Onoiorndyeckas cucrema

2.1

Knerka — cTpykTypHO-(D)yHKIIMOHAJIbHAS €IUHHIA >KUBOTO. VICTOPHUS OTKPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.
MeToapl MOJIEKYJIIPHOHN M KJIETOUYHON OMOJIOTHN: MUKPOCKOIIHSI, XpoMatorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, middepeHraIbHOe

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHE KIECTOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYpPUPOBAHUHU KIIETKH,




Terioperynsauud. MuHepaabHble BEIIeCTBAa KIETKH, WX OHOJOTHYecKas poJib.
Posb KaTHOHOB ¥ aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHUHOKHUCIOTHBIH COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoii Mousekysbl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTWyHas, 4YETBEPTUUHAs CTPYKTyphl. [leHaTypauus.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYruneBoasl. MoHOcCaxapubl, IHCAXapuAbl, OJUIOCAXapuAbl U IOJIMCAXAPUIBL.
OO0muit mmaH cTpoeHuss W (PU3MKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonoruueckue GyHKIUU YIIIEeBOAOB.

Jlumuner.  TuapodruibHO-rUAPOdOOHBIE cBolicTBa. Kiaccudukamus JwmmmaoB.
Tpurnuuepunsi, ¢Gochomunuasl, BOCKH, CTEpOoHAbl. buonormueckue (yHKIUA
munuaoB. O0mire cBOMCTBa OMONIOTHUECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TOJTYIIPOHULAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHUCIOT.
Hyxneoruapl. [Tpuaiun komrmiemenTapuoctu. IlpaBmino Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. MectoHaxoxaeHue u 6uonorndeckue ¢pynxiuu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makposprudueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CexkBennposanue /JHK.

CtpykTypHast Ouoyiorusi: OMOXUMHUYECKHE W OMODHU3NYECKUE WCCICIOBAHMS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunel  KIETOK: JyKapuoTHYecKass W  mpokapuoTudeckas. CTpyKTypHO-
(byHKIIMOHATTBHBIE 00Pa30BaHMSI KIETKH.

Crpoenue mpokapuoTH4eckoil kieTku. KieTouHas cTeHka OakTepuil M apxeil.
Oco0eHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKApHOT B OMOIIEHO3aX.

Crpoenre ¥ (PyHKIIMOHHMpPOBaHHWE SYKAPHOTHUECKOW kKieTku. IlnazmaTuueckas
MeMOpana (turazmanemma). CTpyKkTypa TutazMaTtudeckoid memOpanbl. Tpancmopt
BEUIECTB uepe3 IUIa3MaTHYecKyld MeMOpaHy: maccuBHbIN  (nuddysus,
obneruénHass muddy3us), akTUBHbIM (NMEPBUYHBIA M BTOPUYHBIM aKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBoro
Hacoca. DHJOIMUTO3: MUHOIMUTO3, (aromuTo3. DK301nTo3. KieTouHas creHka.
CrpykTypa 1 QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Huronna3zma. [urozons. Lutockener. JIBuxeHue nurTomiasmMbel. OpraHoujibl
kietkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), ammapat 'onbmku, TU30COMBI, UX CTpOCHHE M (PYHKIUU. B3amMoCBs3b
OJTHOMEMOpaHHBIX OpraHouA0B KieTkH. CTpoeHHe TpaHyJspHOTO PETUKYIyMa.

Cunre3 pacTBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit




(arpanynspHBIN) SHAOIIA3MAaTHYECKH peTukyiaym. CekperopHas GyHKIHS
annapara [onbmku. TpaHcmopr BemecTB B KIETKE. Bakyoin pacTUTENBHBIX
kietok. Kiierounsii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKHA: MUTOXOH/IPUU, TUIACTHIBI.

Crpoenve W (QyHKIMM MUTOXOHApPUN U TiacTul. I[lepBuuHble, BTOpUYHBIE M
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOUIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBI, JIEUKOIUIACTHI BBICILINX PACTCHUM.

HememOpannbie opranounsl kiaetku CrpoeHre U (QYHKIUM HeMeMOpaHHBIX
opraHoujioB Kkjetku. Pubocombl. MukpodunameHTsl. MbplllleuHble KIETKH.
MuxkpotpyOouku. Kierounslii nenrp. CrTpoeHHE U [BHUXKEHHE SJKITYTUKOB H
pecHrdeK. MUKpOTpyOOUKH IUTOIIa3Mbl. LleHTproIh.

SAnpo. Obonouka sipa, XpOMaTHH, KapuOIUIa3Ma, SAPBIIIKH, X CTPOCHUE U
byakuu. SnepHeiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKEHUE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTnHa — TUCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK 3SYKapHOT

(pacTUTenBLHOM, )KUBOTHOM, TPUOHOIN)

2.4

AcCHMWIISIIASL. ¥ TUCCUMMJISIIIASL — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa
BEILIECTB: aBTOTPO(HBIM U TeTepOTPOdHBINA. YuacTue KUCIOopoaa B OOMEHHBIX
mporeccax. OJHepreTuyeckoe obecriedeHune KieTku: mnpeBpameHue ATD B
OoOMeHHbIX mporeccax. DepMEHTATUBHBIM XapakTep peakUud KJIETOYHOIOo
Merabonu3ma. DepMEeHTHI, WX CTPOEHHE, CBOMCTBA W MEXaHU3M JICHCTBUSI.
Kodepmentsl. Otianuns GpepMEHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. benku-
aKTUBATOPbl U OENKU-WHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTU (PepMEHTATHBHBIX
peaxiuii oT pa3NuyHbIX (PaKTOPOB.

IlepBuuHBIl CHUHTE3 OpraHWYECKHX BelecTB B kierke. PotocuHTe3. Ponb
XJoporiacToB B mporecce (orocunTeza. CperoBas u TemMHOBas (asbl.
[TponykTuBHOCTH (OoTOCHHTE3a. BnusHue paznuuHbIX (AKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETHUKOB: HUTpUDULIUPYIOLIHE
OakTepuu, XKeae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble OpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS H HX
UCIIOJIb30BaHNUE YEJIOBEKOM. AHa’pOoOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTEN OOJIC3HEH.

AdpoOHBIE OpraHU3MBbl. DTallbl 3HEPreTHYecKoro oomeHa. [loAroTOBHTENbHBIH
sTan. ['Mukonu3 — 6ecKuCcIoOpoaHOE paculeyieHUue TII0KO3bI.

buonornueckoe OKHUCIEHHME, WIM KJIETOYHOE JbIXaHWe. Poib MUTOXOHApUN B
mporueccax OHMOJIOTUYECKOTO OKHCJICHHUS. Huknnueckue peaxiuu.

OxucnurensHoe ¢ochopunuposanue. [IpenmyiiecTBa a3poOHOro mMyTH oOMeHa




BEILIECTB Tepes aHa3pOOHBIM. Dh(HEKTUBHOCTh SHEPTETUYECKOTO 0OMEHa

2.5

Peakiium MaTpu4HOro CcHHTE3a. [IpHHIMI KOMIUIEMEHTAPHOCTH B PEAKIUIX
MaTpUYHOTrO cHHTe3a. Peanuzanus HacneacTBeHHOM nnpopmanuu. ['enernyeckuit
KoJ, ero cBoWctBa. TpaHckpunuuss — maTpuunblii cuHte3 PHK. Ilpunuumns
TPAHCKPHIILIUU: KOMILUIEMEHTAPHOCTh, aHTHIAPAIUIETLHOCTh, ACHMMETPHUUHOCTb.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B Omocunrese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucior. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranu3anus reHoMa y IpOKapuoT U SYKapHOT. Perynsius akTHBHOCTH T'€HOB Y
npokapuot. ['unoresa onepona (. XKaxob, K. Mano). Perynsauuss oOMeHHBIX
mporeccoB B kieTke. KieTounslii romeocTas.

Bupycbl — HekneTounble (OpMBI KU3HH U OONMUratHble napasuThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupychsie 3a0oneBaHus 4elioBeka, KMBOTHBIX, pacreHuit. CIIM]J], COVID-19,

COIIMAJIBHBIC U MCIUIIMHCKHUC HpO6HeMLI

2.6

Knerounsnii mwmkn, ero mepuonbl U perymsiusa. HWurepdasza u  MUTO3.
OcobeHHOCTH TIpOIeccoB, MpoTekaommx B uHTEpdasze. [loaroroBka KIETKH K
nenenuto. IlpecunteTndeckuii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUUA U
MOCTCUHTETUYECKUH (IPEMUTOTUUECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuanunsr perumkanuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, AHTHUIIAPAUIEIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TeroMepa3a. XPOMOCOMHBIM Ha0Op KJIETKH — KapuoTHil. JIUIIIOMAHBIN W
rarionIHbIi - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue xieTkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIINE B HUX IPOLECCHI.
Tunsl MuTo3a. Kapuoknnes u nurokmHe3. buonornueckoe 3HaueHHE MHUTO3A.
Perynsus mutoTndeckoro nukia kiaetku. [lporpammupyemas kietoynasi rudens
— amomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

Opranusm Kak OMoJIoruyecKas cucTemMa

3.1

OIHOKJIETOUHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIC OpTaHU3MBI U
MHOTOTKaHEBbIE OPTaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYas BEreTaTUBHOE) |
moyioBoe. Buael  0ecrmonoro  pa3MHOXKEHUS: TOYKOBAaHUE, CHOPYJISLHUSA,
¢bparmMeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. [TonoBsie KieTKH, Wi rameTsl. Melos. Ctaauu Meio3sa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buonornueckuii cMbIci Meiio3a




U TI0JIOBOTO ITpouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszBuTHe. ['amMeToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue monoOBBIX KiIeTOK. OmIoJ0TBOpeHHE U 3MOpPUOHAIBHOE DPAa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauum 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). [Ipobnenue. Tunsl apobnenus. OcoOeHHOCTH
Npo0JieHUs MJIEKONMTAIOMIMX. 3apobIILeBble JUCTKH (racTpyisanus). 3akiaika
OpPraHoB M TKaHEH M3 3apOAbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHHME 4YacTed
pa3BUBaloOIIerocs 3apoibllia (3MOpUOHANbHAs HHAYKUMSA). 3akiajka IJIaHa
CTPOEHUSI KHBOTHOTO KaK pe3yJbTaT HEpapXU4eCKUX B3aMMOJACHUCTBUI TI'€HOB.
Biusnue Ha 5SMOpHOHAIBHOE pa3BUTHE pa3IMYHBIX (PAKTOPOB OKpYXKArOIIEH
cpenpbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [psmoe n Hempsimoe
paszButue. Pa3Butne ¢ meramopdo3oM y OECIO3BOHOYHBIX W ITO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAU€HUE NPSIMOrO M HENPSMOIO pPAa3BUTHUSA, HX
pacnpocTpaHeHue B npupoge. Tumbl pocra XUBOTHBIX. (DaKTOpBI peryisLun
pocTta JKMBOTHBIX M denoBeka. CTaauu NOCTIMOPHUOHAIBHOTO pa3BUTHS Y
KUBOTHBIX U 4esioBeKa. [lepnoibl oHTOreHe3a YeaoBeKa.

PaszMHoxeHne u paszButue pacteHudd. ['ametrodputr um cnopodur. Meiioz B
KU3HEHHOM IMKJIe pacteHuii. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3sa.
'amerorenes y pacrenuil. OIUIOAOTBOpEHHE U Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHui. OOpazoBaHue u

Pa3BUTHEC CEMCHHU. MexaHHu3MBbI peryjannuu OHTOTCHE3a Yy paCTeHI/Iﬁ M ) KUBOTHBIX

3.2

Uctopust craHOBiEeHHST W pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBIE
F€HETHUYECKHUE TOHATHS U CHUMBOJIBL. ['OMOJOTMYHBIE XPOMOCOMBI, AJIJIEIbHbBIE
TEHbI, AJIbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIN WM PELUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TEeTePO3UroTa, YHUCTasl JUHUS, THOPUABI, TEHOTUN, (EHOTHII.
OCHOBHBIE ~ METOJbl  TE€HETUKH: THUOPHIOIOTHYCCKUAN,  ITUTOJIOTHUECKHH,

MOJIEKYJIAPHO-TEHETUYECKUIN

3.3

Monorubpuanoe ckpemupanue. [lepBbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuoB mnepBoro mokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHngens — 3aKkOH paclIeIyIeHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCcTOTH raMer.

AHanmuzupyrouiee ckpeuiuBaHue. IIpomMexXyTOuHBIM XapakTep HaclleOBaHMUS.
Paciiernuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpugHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHUCHUMOTO

HacCJICOJOBaHUA IMPU3HAKOB. HI/ITOHOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEIIIMBaHHUS.

CueruienHoe HacienoBanue mnpuszHakoB. Pabotst T. Moprana. CueruieHHOe
HacJeJ0BaHUE TI'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIN MEXaHU3M OIpEICTICHUs Moja. AyTOCOMBbI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTepOoraMeTHbIi mnoJl. ['eHeTnueckas
CTPYKTYpa TOJIOBBIX XpomocoM. HacnenoBanue mNpU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponusi — MHOXKECTBEHHOE JEHCTBUE
reda. MHOXECTBEHHBIM aJjIenu3M. BzanMoaeicTBHEe HEAJUICIbHBIX T'€HOB.

KommnemenrapHocts. Onucras. [lonumepus

3.4

B3aumopeiicTBre reHoTUNA U cpeibl Ipu GopMupoBaHuu GeHotuna. Mi3amMeHunBocTh
npu3HakoB. KadecTBEHHbIE M KOJUYECTBEHHBIC IMPH3HAKH. BUABI M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MomudukanmonHas ~ u3MeHuuMBocTb.  Pomb  cpempl B (opMHpOBaHHUU
Mo UKAMOHHON H3MeHYnBOCTH. Hopma peakiiuu npusHaka. BapuanuoHHbli psij
u BapuanuonHas kpuBas (B. HWoranncen). CpoiicTBa MOAM(PHUKAIIMOHHON
W3MEHYHUBOCTH.

I'enotunuyeckas n3MeHUUBOCTh. CBOMCTBA NT€HOTUITMYECKON M3MEHYUBOCTU. Buibl
TeHOTUIMMYECKON N3MEHUNBOCTH: KOMOHMHATHBHAS, MyTaI[HOHHASI.

KomOunatuBHasi u3MeHUMBOCTh. MeHo3 © TMOJNIOBOM TIpoIlecC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. POJIb KOMOMHATHBHON M3MEHYMBOCTU B CO3JAaHUU
TeHETUYECKOT0 Pa3HO00pa3us B Mpe/enax OAHOTO BU/A.

MyrtanmoHnHasi U3MEHYMBOCTh. BUibl MyTalnii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHIYUMPOBAHHBICE MYyTallMU. SIepHBIE W IUTOIUIA3MATHYECKUE
Mytaiui. COMaTHYECKUE U MOJIOBBIC MyTaIiu. [[puaHbI BOSHUKHOBEHUS MYTAITHH.
Mytarenbl ¥ HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HacleACcTBeHHOU u3meHunBocTH (H.U.

Bagsuios). BHesiepHast ”3MEHUMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEIOBAaHUS TIeHOMaA
yernoBeka. MeTonbl  M3y4yeHUsT TE€HETUKM  4eNIOBEKAa: T'eHEeaIorMYeCKui,
OJM3HEILIOBEIN, IIUTOTCHETUYCCKUH, MONYJISITUOHHO-CTATUCTUYECKHI,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpeMeHHOE onpeereHue TeHOTHIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHKE, T€HOTUIIUPOBAHUE, B TOM YKCIIE C MOMOIIBIO
[MIIP-anamm3a. HacnencrBeHHble — 3a00j€BaHUs ~ YeJIOBEKa. | €HHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJI0BEKA. Bone3uun C HaCJIEICTBEHHOM
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEMIMHCKON T€HETUKHU B MPEAOTBpPALICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU




3.6

JlomecTukanus U ceiaekuus. 3apoxkACHUE CENIEKIMK U ToMecTukauuu. Ydyenue H.M.
BaBuioBa o 1eHTpax MPOUCXOKACHUS W MHOT000pa3usi KyJIbTYpPHBIX PACTCHUI.
Ponb ceneximu B co3aHUK COPTOB PAaCTEHU U TOPOJT KUBOTHBIX. COpT, Mopoaa,
TaMM. 3aKOH T'OMOJIOTMYECKHMX PSJIOB B HACIEICTBEHHOW u3MeHunBoctu H.U.
BaguioBa, ero 3HaueHue Jj1st CEIEeKIMOHHON pabOThI.

Metoabl  CeneKIMOHHOW paboThl. VICKYCCTBEHHBIH OTOOp: MAaccOBBIH U
WHIUBUYAJIbHBIN. JTansl KOMOMHAIIMOHHOMN CCJICKIIUH. UcnpiTanue
Mpou3BoUTENIed MO MOTOMCTBY. OTOOpP IO TE€HOTHUIy C THOMOMIbIO OIICHKHU
(dbeHoTHIIa TOTOMCTBA M OTOOP 10 TeHOTHUITY ¢ IoMolIkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/1 CeNEKIIMOHHON pa0doThl. Paananonsbiii u
XUMHUYCCKHA MYyTarcHe3 Kak WCTOYHUK MYTalluid Yy KYyJbTYpHBIX (QOpM
opranu3moB. Mcnonb3oBaHHE€ TEHOMHOIO PEJIAKTUPOBAHUS M METOOB
pexombunanTHbeix JIHK 1715 momy4yeHuss ©cXoIHOTO MaTepuana Ajsi CEJIeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuamsanys. biuskoponcTBeHHOE
CKpelIMBaHue, Wid HUHOpuauHT. HepoJcTBEHHOE CKpelMBaHWe, WM ayTOPWIWHT.
I'erepo3uc u ero npuumsbl. Mcnonb3oBaHue rereposuca B cenekimu. OtnanéHHas
rubpumzanyst. [Ipeononenune Oecruiouiss MeXBUIOBBIX THOpUAOB. JlocTrkeHus

CEJIEKIIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTBI, UCHOIb3YeMbIe B OMOTEXHOJIOTHH, — KIIE€TOYHbIE U TKaHEBbIE KYJIbTYpBI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xjie0oneuyeHre,  MOJy4EeHHE  KUCIOMOJOYHBIX  IPOXYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuid cuHTe3. OOBEKTHl MHUKPOOHMOJOTHUECKUX TEXHOJIOTHI.
IIpousBoacTBO  Oenka, aMMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOE
OIJIOJOTBOPEHHUE. PEKOHCTPYKLMS SIMLIEKIETOK W KIOHUPOBAHHWE >KUBOTHBIX.
Mertoa TpaHCIUTaHTaLUU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpyupoBaHue pexkomMOuHaHTHbIX JIHK. JlocTmxkeHus M TNepCreKTUBBI
XpOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonp30BaHe CTBOJIOBBIX KIIETOK

Cucrema u MHOT006p3.3I/Ie OpTraHHU4Y€CKOIro Mrupa

4.1

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHas  cucTeMa
opranudeckoro wmwupa. llpuHIMnbl Kinaccupukanuu opraHu3mMoB. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOEHHSA M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, 0HOKJIETOYHbIE T'PUOBI, OJHOKIETOYHbIE BOJOPOCIH, APYIHUe
npotuctsl. KonoHuanbHble OpraHu3Msl. J{BUKeHNE OTHOKIETOYHBIX OPTaHU3MOB:
amMEOOUHOE, KTYTUKOBOE, PECHUYHOE. 3alUTa Y OJHOKJIETOYHBIX OPraHH3MOB.

Pa3znpaxkxuMoCTh y OJJTHOKJIETOUHBIX OpraHU3MOB. TaKCHCHI




4.2

MHoOrokJjieTouHbIE pacTeHUs. B3auMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl U CUCTEMbl OpPraHOB MHOTOKJIETOYHOro opraHuszma. Opranuszm
Kak enuHoe uenoe. TkaHum pacreHuid. Tumbl pacTUTENBHBIX  TKaHEM:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoGenHoctu cTpoeHus, PyHKIUN U pacloiOKEeHUsI TKaHEH B OpraHax pacTeHH

4.3

BereraruBHble U T€HEpAaTUBHBIE OpPraHbl pacTeHUd. OyHKIUNA OPraHOB U CUCTEM
opranoB. Kapkac pacrenunil. /[BU>keHUE MHOTOKJIETOUYHBIX PACTEHHUI: TPOIIU3MBI U
Hactuu. IlornomieHne BOXABI, YIVIEKUCIOrO ra3a M MUHEPAIBHBIX BEIIECTB
pacrenusimu. Jlpixanue pacrenuit. Auddysus razoB uepes3 moBepXHOCTh KICTKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacrenuid. 3ammra y
MHOTOKJIETOYHbIX pacTteHuil. Kyrukyna. CpencrBa NacCMBHOM M XMMHMUYECKOH
3amuThl. DUTOHIUABI.

PasgpaxxumocTes M peryisinus y OopraHu3mMoB. PasgpakmMocTe M peryisiuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOroKk/IeTOYHble  KMBOTHBIE.  B3aMMOCBSI3b  4acTe€il  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, Oopranbl U CUCTCMbI OpPTraHOB MHOI'OKJIECTOYHOI'O OpraHuU3Ma.
Opranmusm kak eauHoe 1ienoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€IOBEKa. THIIBI
JKABOTHBIX TKaHEW: OJIUTENHAJIbHASA, COCIWHUTENbHAs, MBIIIEYHAs, HEpBHas.
OcoOenHoctu cTpoeHHs, (QYHKIMA U pacMoONOKEeHUsS TKaHEeH B OpraHax

JKHUBOTHBIX U YCIIOBCKA

4.6

OpraHbl ¥ CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii 1 BHyTpeHHHH ckeneT. CTpOeHHE U THUIbl COETUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue sxuBoTHBIX. IluTanume
MIO3BOHOYHBIX UBOTHBIX. J{pIxaHue kuBOTHBIX. KoxHoe npixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JIpIXaHHE IT03BOHOYHBIX >KMBOTHBIX. OBOJIOLHMOHHOE YCIOKHEHHE CTPOCHUS
JNETKUX NO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasl cucTeMa 4esioBeka. MexaHu3M
BEHTWISIMM JIETKMX Yy NTUIl W MIEKONUTAKMMX. TpaHCIOPT BEUIECTB Y
opranu3moB. TpaHCIOPT BeHIECTB y XMBOTHBIX. KpoBeHOCHass cucrema u eé€
opranel. KpoBeHOCHas  cucreMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIEHUsI. DBOJIIOLIMOHHBIE  YCIIO)KHEHHsS] CTPOEHUS KPOBEHOCHOM
CUCTEMBI NTO3BOHOYHBIX >KMBOTHBIX. BplneneHue y opranusmoB. Beigenenue y
KUBOTHBIX. CoKkpaTuTenpHble Bakyosn. Opransl BoiaeneHus. CBA3b MOJIOCTH Tela
C KPOBEHOCHOW M BBIICIHUTEIBHON CUCTEMAMH. BbIICIIEHHE y MO3BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. IIoKpoBEI M HX

IIPOU3BOJIHBIE.




PazgpaxuMocTs U peryisnus y opraHu3mMoB. Pa3ipakuMocTh y OJJHOKJIETOYHBIX
opranu3moB. Takcuchbl. Pa3apakumMocTe U peryjsiuss y MHOTOKJIETOYHBIX
pacteHuii. PocTOBbBIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cucrema u peduieKTopHas peryysilus y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cucrtema u e€ otaesnsl. DBONMIOLMOHHOE YCI0)KHEHUE CTPOEHUS] HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka anroputMoB u mporpamm i 3PQPeKTHBHON (PYyHKIIHMOHATBEHON
aHHOTAllUW ~ TE€HOMOB,  TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JI0MOB

MHUKPOOPraHu3mMoB, paCTCHHfI, JKHBOTHBIX U YCJIOBCKA

OpFaHI/IBM YCJIOBCKA U €T0 3JOPOBLEC

5.1

OpraHnbl 1 CUCTEMBI OPraHOB yesnoBeka. OTenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Pedmekc u peduekropnas nyra. be3yciioBHblE H  yCIIOBHBIE
peduexcel. I'ymopanbHast peryiasuuss M SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. /IeficTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pedrekc u pednexropHas ayra. beycioBHbIe U YCIOBHBIE pedIeKChI

5.2

3amura opraHu3ma ot Oose3Hel. IMMyHHas cucrema yenoBeka. KierouHslit u
TYMOpaJIbHBIH MMMYHHMTET. BpoXXa€HHBINA, NpHOOpPETEHHBIN crennduyeckui
UMMYHHUTET. Teopusi KIOHaJbHO-cEleKTUBHOro ummyHutera (IL.Dpamx,
®.M.bepaer, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3mMoB. Ponb

BpO)K,[[éHHOl"O HMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUM

5.3

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

5.4

Z[LIX&HI/IC YCJIOBCKaA. I[I/I(I)(l)y3I/I$[ Ta30B 4UCpEe3 MMOBCPXHOCTH KIICTKHU. I[BIX&TCJIBH&H
CUCTEMa  4YCJIOBCKA. HBIXZ{TGJ'II)HZUI IMMOBEPXHOCTh. PGFYJ'HIIII/HI JbIXaHUs.

JlpixareabHbIe 00BEMBI

5.5

[InmeBapurensbHas cucremMa denoBeka. OTHenbl MUIIEBAPUTENIBHOTO TPAKTA.
[InmeBapuTenpHple  kene3bl.  BHYTpUIIOIOCTHOE W BHYTPHUKJIETOYHOE

MUIIEBAPEHUE

5.6

ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHus. Ilouku. Crtpoenue u
¢yHkunoHupoBanue HedpoHa. OuIbTpaIMs, CeKpelns U oOpaTHOE BCAChIBAHUE

KaK MEXaHU3MBbI pabOThl OpraHoB BblJeNeHuss. OOpa3oBaHrEe MOYH Y YellOBEKa

5.7

I[BI/I)KCHI/IC YyeJloBeKa: MbllieyHass cucreMa. CKeJleTHBIC MBIIIIIBI U HUX pa60Ta.

CrtpoeHue u TUIbI COEAMHEHUST KOCTEN

Teopust sBoOMIOIMKU. Pa3BuTHe )XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. Jlapsuna. IIpeanochuiku  BO3HUKHOBEHMS

napBuHU3Ma. JKu3Hb 1 Hay4Has aearenbHocTh Y. [lapBuHa.




JIBrokymue cuiibl dBoonnu BUIoB 1o Y. JlapBuHY (BBICOKass MHTEHCHBHOCTH
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U NCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTeTndeckor teopuu Bomonuu (CTD). HeltpanbHas Teopwus
sBosonid. CoBpeMeHHasl SBOJIIOIMOHHAS OHOJIOTHs. 3HAYEHHE SBOJIIOLIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

IMonmynsauus kak sjeMeHTapHas enuHuna 3Bositolud. COBpEMEHHBIE METO[b
OLIEHKU TeHETUYECKOro pa3sHooOpa3usi U CTPYKTypbl nomyisuuil. M3menenune
reHooHa TOMYJSIUN KaK 3JIEMEHTApHOE SBOJIIOLMOHHOE SBICHHE. 3aKOH
reaeTndeckoro pasHosecus Jx. Xapau, B. BaitnGepra.

OneMeHTapHble (HAKTOPhl  (IBMDKYILME CHJIBI) 3BOJIOLUUHU. MyTallMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /[lpeiidp reHoB — ciyuaiiHble
HEHANpaBJICHHbIE W3MEHEHHsS 4YacToT aulened B momymsmusax. Oddekr
OCHOBATEIIA. Murpanumu. N3omsanns HOIYJIALAN: reorpaduueckas
(mpoctpaHcTBeHHas ), OroJgorudeckas (penpoayKTUBHAS).

EcrecTBeHHblii 0oTOOp — HampaBistomMid  ¢axtop 3Bomouuu.  DopMel
€CTeCTBEHHOTO  OTOOpa: JBWKYIIWH, CTAaOMIM3UPYIOIIMH, pa3pbIBAIOIINN
(nn3pyntuBHbIi). [TonoBoit oT60p.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantanuu. [IpuMeps! npucrnocobieHuii y opranu3MoB. OTHOCHTEIBHOCTD
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CTpykTypa. BumooOpa3oBaHMe Kak pe3ysibTaT
MUKposBotoru. M3onmsamus — kirodeBoil dakrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJIONATPUUECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (IOJIUIUIOWUIU3AIIHS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

MexaHu3mbl (OpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BoNOLMOHHON OMONIOTHH B Pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHHS
OmopazHooOpa3usi. MUKPOIBOIIOIMS W KOJIBOJIOIMS TMApPa3uTOB U HMX XO35CB.
Mexanu3mbl HOpMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM U CITOCOObI O0PbOBI

C HeH

6.3

MeTtoapl nu3ydeHuss Makpo3Boironuu. [lageoHTomornyeckue MeTOAbl M3YUEHHS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.
buoreorpapudeckue Metobl u3yueHust Botouu. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odmactu 3emin. Buasl-sHIeMUKy u
PEJUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHYECKUE METOJbl HM3Y4YCHHUs




IBOJIONMH. [ eHETHYEeCKHe MEXaHWU3MBbI SBOJIIOIIMM OHTOTeHe3a M TIOSBIICHUS
JBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHbI.
PynumeHnrapabple  opraHbl W aTaBU3MBL.  MOJIEKYJISPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHEe  METOJbl  M3YYCHUS  DBOJOIHH.
I'omonoruunbie rerpl. COBpeMEHHBIE METOIBI IMOCTPOCHUS (PUIOTCHETHYECKUX
JIepEBBEB.

XPpOMOCOMHBIE MYTAITUU M SBOJIFOIHSI TEHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBWia) ABOIOIMH. HeoOpaTMMOCTh HBOJOIUH.

AI[aHTI/IBHaH paauanus. HepaBHOMCpHOCTB TEMIIOB 5BOJOIINH

6.4

Hayunbple rumorespl MNpPOMCXOXKIACHUS JKU3HM Ha 3emie. AOHOreHe3 U
na”crnepmus. JloHayyHble IPECTaBICHUS O 3apOKACHUHU KU3HU (KPEallHOHU3M).
I'unore3a MOCTOSAHHOTO CaMO3apOXKICHUS JKU3HU U €€ ONPOBEPIKEHUE OIBITAMU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. IlpoucxoxneHue >KH3HU H
acTpoOHOIIOTHS.

OcHoBHbIE 3Tanbl HeopraHuyeckoil spomoouuu. [lnanerapnas (reosnoruyeckas)
HBOJIOLMUS. XUMHUECKas »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHMYeCKUX
BemectB u3 Heoprannueckux. Omeit C. Mumiepa u I'. FOpu. O6pazoBanue
nosnMepoB U3 MoHoMepoB. KoarepBatnast runoresa A.M. Omapuna, rumoresa
nepsuyHoro OynpoHa JIx. XonneiHa, reHeruueckas rumnoreza I'. Mémrepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE NMPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust U e€ Meroabl. OTHOCUTENbHAs M AOCOJIOTHAS T€OXPOHOJIOIHUS.
I'eoxpoHosIornueckas 1mkasua: 0Hbl, Opbl, HEPUOBL, JTOXH.

HauaneHnele sTanel opranndeckoi 3omronuu. [losBiieHHe M 3BOMIONUS NEPBBIX
KJICTOK. OBONIONUA MeTabonu3Ma. BO3HUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIIEHKHN KaK aHaJIor MEPBBIX Ha 3eMile COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHOreHe3). DBOJIIOLMOHHOE MPOUCXOXKICHUE
BUpYycoB. IIpoucxokeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIONMU BBICHIMX pacTeHHi. OCHOBHBIE apoMOp(O3bI
pactenuii. Beixox pacrenuit Ha cymry. [losiBneHume CHOpOBBIX pacTeHHH U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIpoucxokneHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Talbl 3BOMIOLMU JKUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl
KUBOTHBIX. Benpackas ¢ayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. IlepBbie X0p0BbIE )KUBOTHBIE. JKU3HB B BOZE. DBOIIOLUS I03BOHOYHBIX.

[Tpoucxoxaenune ampubuii 1 pentunuii. IlporcxoxaeHne MIEKONUTAIOUINX U




ntun. [lpuanun xmrodeBoro apomopdosa. OcBoeHHe OECrO3BOHOYHBIMU U
[M0O3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 IpaM U NEepUoaM: apXei, poTepo30i, Maaeo30u,
Me30301, KaiHO30H. OOmas XapaKTEepPHCTHKAa KJIMMaTa € TEO0JOTHYECKHUX
nporieccoB. [losiBieHHE U pacIBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa3oBaHHE:
€ro YCJIOBHS U BIUSHUE HA TA30BBIA COCTaB aTMOC]EpHI.

MaccoBble BBIMUpPAHUS — HKOJOTHYECKHUE KPHU3MUCHI mponuioro. IlpuyuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHUH. COBpPEMEHHBI SKOJOTUUYECKHH KPHU3HC, €T0

0CO0EHHOCTH

6.5

Pasnenst u 3agmaum  aHTpomosyoruu. Metonel aHTponosiorud. CTaHOBIIEHUE
MPEACTABICHUHN O MPOUCXOKACHUM YyeoBeKka. COBpEMEHHbIE HAYUHbIE TEOPUH.
CxoacTBO 4yenoBeKa C KUBOTHbIMU. CHCTEMaTHYECKOE IOJIOKEHHE YEeJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHU:  CPAaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3HO0TIOT0-OMOXUMUYECKHE,
noBegeH4Yeckrue. OTauyms 4elloBeKa OT JKUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBA3aHHBIX C HUM IMPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3Ta U BTOPOW CUTHAJILHOM
CUCTEMBI.

JBuwxymue cuibl ((pakTopbl) aHTPONOreHe3a: OMOJIOrMYecKHue, COLHaIbHbIE.
CooTHolleHrne ONOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOTI€HEE.
OCHOBHBIE CTaluM aHTPOIOTreHEe3a. ABCTPAIIONUTEKN — ABYHOTHE MIPENKH JIFOJIEH.
UYenoBek  yMmenblil, MeEpBbIE H3TOTOBJIEHUS OpyAudl  Tpyaa. Yenosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiiensOoeprckuii — OOLIMI MpeoK HeaHAEPTATbCKOTO YeloBeKa U YeJOBEKa
pazymHOro. YesnoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHHUCOBCKMU YEIIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 MpeneiaamMu AQpuku.

DOBOIIOLUS  COBPEMEHHOTO 4YelioBeKa. EcTecTBeHHBIH OTOOp B MHOMYJSAIMAX
yenoBeka. MyTalMoHHbI mporiecc W noiaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, Murpanusa U «3hdEKT OCHOBATEINS» B MOIMYISIITUIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacel. Ilonstme o pace. boabmme pacel: €BponeouaHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpHUalbHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss U myTH pacceleHus 4eloBeKa I0 IUIaHEeTe.
EnuncTtBO  wenoBeueckux pac. HayyHas  HeECOCTOSATENBHOCTH — pacU3Ma.
[IpucnocoOaeHHOCTh YeloBeKa K pasHbIM YCIOBUSM OKPYKAIOLICH Cpelibl.
Brnusane reorpaduueckoit cpeasl W apeiia TEHOB Ha MOPQOJIOTHIO |

(hU3HOIOTHIO YeTTOBEKA

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU




7.1

Paszpnensl u 3anaun s3xosnoruu. CBs3b HKOJIOTUHN € APYTUMH HAyKaMHU.
Metoner skosorun. lloneBeie HaOMIOACHHUS. ODKCHEPUMEHTHI B  JKOJOTHU:
npupojHble U JabopaTopHble. MOAETUPOBaHHE B HKOJOTUH. MOHHUTOPUHT

OKPY KaIOIIEeH Cpebl: JTOKAIbHBIN, pErHOHAIBHBIN U TJ100aIbHBIN

7.2

Okonorndyeckue (akTopsl U 3aKOHOMEpHOCTH WX JeiictBusa. Kimaccuduxanms
9KOJIOTHYECKUX  (PaKTOpoB: abmoTHyeckue, OWOTUYECKHE, aAHTPOIIOTCHHEIE.
OOue 3aKOHOMEPHOCTH JEHCTBMsI 3Kolorndeckux ¢akropos. IIpaBuio
muanmyMa (K. HInpenrens, FO. JInbux). TonepaHTHOCTh. DBPHOMOHTHBIC H
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akrtopel. CBET Kak 3KoJormueckuii (akrop. [leiicTBue pasHbIX
YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. OKOJOIMYECKHE TPYIIIbI
pacTeHUil M KUBOTHBIX II0 OTHOUIEHHIO K cBeTy. CurHanbHas poib CBeTa.
DoTonepruoAn3M.

Temmeparypa kak okojormueckuii Qaxrop. JlelicTBHe Temmeparypbl Ha
opranusMmsl. IlolikuaoTepMHBIE M1 TOMOMOTEpPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBbI.

Brnaxnocte kak akojormdeckuit  ¢axrtop. [lpucnocobnenuss pacreHMHd K
MoJi/Iep>KaHuio BogHOro Oananca. Knaccudukaiuys pacTeHU MO OTHOIIEHHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YyILIHAs, IOYBEHHas,
rTyOMHHAss — TOJNOYBEHHAs, BHYTPUOpPraHW3MeEHHas. (DU3NKO-XUMHUECKUE
OCOOCHHOCTH Cpell OOMTaHMsA OpraHu3MoB. l[IpucnocobseHuss OpraHu3MoB K
KHM3HH B Pa3HbBIX Cpeax.

buonoruueckue purmel. BHemnue u BHyTpeHHHE pUTMbL. CYyTOUYHbIE U FOJJUYHBIE
putMbl. [IpHcroco0IeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHMSIM YCIIOBUMN
KHU3HH.

XKuznennsie popmel opranuzMoB. [lonsrue o xuzHeHHOM (Qopme. JKU3HEHHBIE
(GbopMBl pacTeHMi: JepeBbs, KyCTApHUKU, KYCTAPHUYKH, MHOTOJIETHHE TpPAaBBHI,
OJTHOJIETHUE TpaBbl. JKu3HeHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, TEOONOHTEI,
a’poOnoHTHL. OCOOEHHOCTH CTPOCHHMS B 00pa3a KU3HHU.

buotnueckue QaxTopsl. Buabl OMOTHMYECKMX B3aMMOJAEHCTBHM: KOHKYpPEHIMS,
XHUITHUYECTBO, cUMOMO3 U ero (opmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUS  (Tomuyeckue, (Qopuueckue, ¢adbpuueckue). 3HaAUYCHUE
OMOTMYECKUX B3aMMOJEHCTBHIA JUIS CYIIECTBOBAHUS OPraHU3MOB B cCpeje

oOutanus. [IpuHIIMT KOHKYPEHTHOTO UCKIIOYEHUS
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DKOJIOTHYECKHE XapaKTepUCTUKU momyisiiuu. [lomynauus kak Ouojorumueckas

cucrema. Posb HEOHOPOIHOCTH cpelibl, PU3NIECKUX OAphEpOB U OCOOCHHOCTEH




OuosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISLMMA.
OcHOBHbBIE TMOKa3aTeNU MOMYJALHUUA: YHUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas u
IIOJIOBAsl  CTPYKTYpa, PpOXKAAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaLUs.

Okosorudeckass CTpykrypa nomyiasiuud. OLleHKa YHCIEHHOCTH IOIMYJISLUH.
JluHaMuKa nOmyisuuy U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOMYJISLUH.
MopenupoBanue AMHAMMKHA —nomyiasuuud.  KpuBble  pocTra  YHMCIEHHOCTH
nonyisinui. Kpusble BbDKMBaHMs. Perynsiiys 4UCIEHHOCTH HONYJIALMH: POJb
(GakToOpoB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTU. OKOJIOTMYECKHE
cTpareruu BUJ0B (I- u K-ctparerun).

[TonsiTe 00 SKoJOrMYeckod HuUmIe BuAa. Mecroooutanne. MHoOromepHas
Mozenb dKonorndeckod Humm Jx.M. XatunHcoHa. Pa3zMepsl 3KOIOrMYecKon
Huuy. [loTeHnnanbHas U peaqn30BaHHas HULLIH.

Bun xak cucrema mnonynasuuid. Apeansl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  MOBEJEHUS W MHUIpalMid  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

7.4

CooOmectBa opraHuzMoB. buoneno3 u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoIeHO3e. OJKOocHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKIUOHANbHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: HPOAYLEHTHI,
KOHCYMEHTHI, peayleHTsl. Tpopudeckue ypoBHH. Tpoduyeckue nenu U ceru.
Abuotnueckue 650ku 3KocucteM. [TouBbl M wibl B 3KocucTeMax. Kpyrosopor
BEIIECTB U MNOTOK SHEPTUU B IKOCUCTEME.

OcHoOBHBIE TTOKAa3aTeNM 3KOCHCTEMBL. bruoMacca M mpoaykuus. DKOJIOTHYECKHE
MUPaMUIbI YUCell, OMOMACChl U SHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOLIECTB — cyKueccuu. [lepBuunble u
BTOPUYHBIE CYKIECCMM M UX TMPUYUHBL. AHTpPONOTeHHbIE BO3IEHCTBUS Ha
cykueccuu. KnmmmakcHoe coobmiectBo. bruopasnoobpasue u mosHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipupoansie 3KocHUCTEMBL. AHTPONOTE€HHBIE HKOCHCTEMBI. ATPOIKOCUCTEMA.
ArporeHos. Paznnuns Mexxay aHTpONOT€HHBIMU U IPUPOTHBIMUA SKOCHCTEMaMHU.
Yp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opojickas diopa u
¢dayna. CunaHTponu3anus ropoJiIckoi ¢aynsl. buonorndeckoe u xo3siicTBeHHOE
3HaYEHHUE arpol’KOCHCTEM M ypOo3KocHucTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHUSA
OCHOBHBIX B3aMMOJIEHCTBUI OPraHU3MOB B SKOCHCTEMAX.

[Iepenoc sHEprun U BEWIECTB MEXKAY CMEXHBIMU 3KOCUCTEMAaMU. Y CTOMYMBOCTh
OpPraHu3MOB, MONYJISANUM M DKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U

AHTPOINOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WIIU




cymecTtBoBasia ku3Hb. YueHue B.M. Bepraackoro o Owmochepe. ObGmactu
o6uocdeps u e€ coctas. KuBoe BeriecTBo 6nocdepsl U ero pyHKIUH.
3aKOHOMEPHOCTH CyIIecTBOBaHUS Ouocdeprl. OcobeHHOCTH OHOchepsl Kak
rimo0anbHOM  dKOcUCTeMbl.  Jl[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTbl BemecTB M OHOr€OXMMHYECKHE MHKIBI (yriepojaa, a3ora).
PurmuunOCTS siBNCHMIT B Onocdepe.

3oHanpHOCTH Ouochepsl. [TonsaTne o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIpA,
XBOWHBIC Jieca, CMCIIAHHBIE W INIUPOKOJIMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOIMYECKHE JIeCa, BBICOKOTOpbsi. KiMmar, pacTHTENbHBIA U
’KMBOTHBIA MHP OMOMOB CYIIIH.

CtpykTypa U (YHKIUS KHUBBIX CHCTEM, OICHKA MX PECYpCHOIO MOTEHIMANa M

o6uochepHbIX QyHKIUN

7.6

DKOJOTUYeCKe KPU3UCH M MX NMPUYMHBL. BosnmelicTBue denoBeka Ha 6uochepy.
3arpsi3HEeHUE BO3IYIIHOU cpeabl. OxpaHa BO3Ayxa. 3arpsi3HEHHE BOJHOW CPEJIbI.
Oxpana BoaHBIX pecypcoB. Paszpymienue nousel. OXpaHa IIOYBEHHBIX PECYpPCOB.
W3MmeHeHne knumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTENbHBIM M JKUBOTHBIH Mup. OxpaHa
PacTUTEIBHOIO M KUBOTHOrO Mupa. OCHOBHBIE NMPHUHIMIIBI OXPaHbl IPUPOJIBI.
Kpacubie knHuru. Ocobo oxpansemble mnpupogHbie Ttepputopun (OOIIT).
borannueckue caapl ¥ 300J0THYECKHUE MTAPKH.

OcCHOBHbIE TPHUHLMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA U MPHUPOJBI.
PanmonansHOe  mpUpPOJONONB30BAaHME U COXpaHEHHE  OMOJIOrMYECKOIo

pazHooOpasus 3eMiau
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
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1. Tepemos, Ilerpocosa: buonorus. 10-11 kimaccsl. buomornuecknii cucTeEMbI
1 TIPOIIECCH. YTII. ypoBeHb. Meroandeckoe mocooue. ®I'OC, Muemo3unHa

2. HN®POBBIE OBPA30OBATEJ/IBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET

1. Enunas xosutexknust LIOP. Ilpeamernast kosutekius « buosnorusi» http://school-collection.edu.ru/collection
2.0TKpBITHIH Kosute/k: Brostorus http://college.ru/biology

3. B momorup yuuresnio 6uostornn: obpazoBarenpubiii caiit UECOH HI'TIY http://fns.nspu.ru/resurs/nat

4. BuerkosibHast akosiorus. [Iporpamma «IlIkoapHas 9KOJIOTUYECKass HHUIMATUBa» http://www.eco.nw.ru

5. Best Guosorusi: HayaHO-00pasoBarTesbHbIH nopran http://www.sbio.info

6. T'ocynapcrBeHHbIi JlapBUHOBCKHE My3eit http://www.darwin.museum.ru

7.2KuBble CcyIlecTBa: 9JIEKTPOHHAS HUTIOCTPUPOBaHHAs sHIMKIoNeaus http://www.livt.net

8.3eJIeHbli IIUTI03: IyTEBOIUTEH 10 AKOIoTUYecKuM pecypcam http://zelenyshluz.narod.ru

9. 300K1y0: MErasHIMKJIONEHA O *KUBOTHBIX http://www.zooclub.ru

10.300sornueckuii myseii B Cankr-IlerepOypre http://www.zin.ru/museum

11. KOHIIENI1Y COBPEMEHHOI'0 eCTeCTBO3HAHUSA: Brosiornyeckas KapTHHa MUpa: 2JIEKTPOHHBIHN yueOHuK http://nrec.edu.ru/est
12. JlabopaTopust 6otaHuku CaHkT-IIeTepGyprekoro ropozickoro JBopIia TBopuectsa 0HbIX http://www.youngbotany.spb.ru

13. JlaypeaTsl HOOeJIEBCKOH mpemun 110 usuosioruu u meauiuae http: //n-t.ru/nl/mf



14.MenunuHCKas SHITUKIIONeUsI. AHaTOMuYeckui ariac http://med.claw.ru

15. Mup »KUBOTHBIX: 3JIEKTPOHHBIE Bepcuu KHUT http://animal.geoman.ru

16.0m0pHO-/[BUTaTeIbHAS CHCTEMa YeloBeKa: obpa3oBaresibHblii cait http://www.skeletos.zharko.ru

17. [Maneonrosornyeckuii myseir PAH http://www.paleo.ru/museum

18..TTomysnsipHas sHukoneus «daopa u payna» http://www.biodat.ru/db/fen/anim.htm

19.IIpupoyna Kysbacca. Marepuassl s yuuress 6uosnoruu http://prirodakem.narod.ru

20.IIpo6siembl sBosI0IMH http://www.macroevolution.narod.ru

21.IIpoekt Ecocom: Bcé 06 axostoruu http://www.ecocommunity.ru

22 ITpoekt Herba: 6orannueckuii cepeep MockoBckoro yuusepcutera http://www.herba.msu.ru

23.IIpoekt Forest.ru: Bce o pocuiickux jecax http://www.forest.ru

24.IIpoekr «/lerckuii dxo—Mudopm» http://www.ecodeti.ru

25.[Trurst Cpeueit Cubupu http://birds.krasu.ru

26. PacreHusi: 9JIeKTPOHHbIE Bepcun KHUT http://plant.geoman.ru

27. Pefikue u ucuesaronue )KUBOTHbIe Poccun u 3apybesxbs http://www.nature.ok.ru

28.Caukr-IlerepOyprekast 001IeCTBEHHAs OPraHU3aIlUs COJIEHCTBIA SKOIornYeckomy obpasoBanuio http://www.aseko.ru
29. CoxpaHsieM 1 u3y4aeM BOZIOEMbI: SKOJIOTHYECKUH poekT http://edu.greensail.ru

30. Teopus HBOIONUY KaK OHA €CTh: MaTepHaJIbl [10 TEOPUH OHOJIOTHUecKoi 9Bostonun http://evolution.powernet.ru
31.TpaBsaHuCTbIe pacTeHuss MOCKOBCKOM 06J1acTH: OHJIANH- cripaBouHUK http://www.lesis.ru/herbbook
32.YueGHO-BOCTIUTATENbHBIN OroIornueckuil KommiekcCeBepHOTo yue6Horo okpyra r. Mockssr http://biom.narod.ru
33.QenepaybHbII IETCKUI 9K0I0r0-610IornyecK it ieHTphttp://www.ecobiocentre.ru

34.Yapn3 Japsun: 6uorpadus u kuurnhttp://charles-darwin.narod.ru

35.11eHTp OXpaHbI AUKOH MIPUPOJIBL: MyOIUKaIK 10 9kosoruuhttp: //www.biodiversity.ru

36.11enTp sxosorryeckoro obpaszosanus MTII(FO)Thttp://moseco.narod.ru

37.9Kostornyeckoe 06pa3oBaHue feTell U u3ydeHue mpupoast Pocenn.

38.9Kosornueckuii 1eHTp «Ikocucremarhttp://www.ecosystema.ru

39.9JIeKTPOHHBIH yueOHUK 110 Guostorunhttp: //www.ebio.ru

40.BruoMeaunuHCKas omuMIuaza mroabHuKoshttp://www.svb-ffm.narod.ru

41.Bcepoceniickas 0JTMMIINA/A MIKOJIBHUKOB 110 6uostoruu http://bio.rusolymp.ru

42.Bcepoccuiickas oMMITHA/A IIKOJIBHUKOB 110 SKosoruuhttp://eco.rusolymp.ru









